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ɸʅʆʊɸʎɯʗ 

 

ɹʫʣʴʢʦ ɯ. ɺ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʧ̔ ʩʣʷ 

ʣʦʢʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʪʘ ʾʾ ʢʦʨʝʢʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.03.01 ʅʦʨʤʘʣʴʥʘ ʘʥʘʪʦʤʽʷ. ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

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

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʥʦʚʝ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ (ʆʐ) ʪʘ ʟʘ ʫʤʦʚ 

ʢʦʨʝʢʮʽʾ ʧʦʰʢʦʜʞʝʥʴ ʽʥʬʫʟʽʡʥʠʤ ʢʦʤʙʽʥʦʚʘʥʠʤ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤ  

ʨʦʟʯʠʥʦʤ ʅɸES-LX-5 % ʪʘ ʨʝʬʝʨʝʥʪʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ï ʣʘʢʪʦʧʨʦʪʝʾʥʦʤ ʟ 

ʩʦʨʙʽʪʦʣʦʤ. ɿʘʩʪʦʩʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʘʢʨʦʩʢʦʧʽʯʥʠʡ ï ʜʣʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʦʨʛʘʥʫ, ʚʠʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʤʘʩʠ; 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ - ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʩʢʣʘʜʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ; ʝʣʝʢʪʨʦʥʥʦ - ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ï ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ; ʣʘʙʦʨʘʪʦʨʥʽ ï ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ ʢʨʦʚʽ, ʤʦʣʝʢʫʣ 

ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʟʘ ʤʝʪʦʜʦʤ ɻʘʙʨʽʻʣʷʥ ʪʘ ʧʦʢʘʟʥʠʢʘ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʟʘ ʂʘʣʴʬ-ʂʘʣʽʬʦʤ (ʃɯɯ) ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʥʜʦʛʝʥʥʦʾ 

ʽʥʪʦʢʩʠʢʘʮʽʾ; ʤʝʪʦʜ ʧʨʦʪʦʯʥʦʾ ɼʅʂ-ʮʠʪʦʤʝʪʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ɼʅʂ ʚ 

ʷʜʨʘʭ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ; ʩʪʘʪʠʩʪʠʯʥʠʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʽ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥ ʤʽʞ ʛʨʫʧʘʤʠ 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʧʦʜʽʣʫ 

ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʪʘ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ.  

ɺ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʫʨʩʦʚʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ  

0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʥʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʙʫʜʴ-ʷʢʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʩʝʣʝʟʽʥʢʠ, ʫʩʽ ʤʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʝ 
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ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʪʘʢʠʭ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ: ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ ï 

40,2Ñ0,8 ʤʤ; ʰʠʨʠʥʘ ï 8,8Ñ0,2 ʤʤ; ʪʦʚʱʠʥʘ ï 4,3Ñ0,6 ʤʤ, ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ï 

1156Ñ7,5 ʤʛ.  

ɺʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽʥʪʘʢʪʥʠʤ ʱʫʨʘʤ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʠʟʚʦʜʠʣʦ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʜʦ ʧʦʚʥʦʢʨʽʚ'ʷ, ʘʢʪʠʚʘʮʽʾ ʊ- ʪʘ 

ɺ- ʟʘʣʝʞʥʠʭ ʜʽʣʷʥʦʢ ʫ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ, ʘʜʛʝʟʽʾ ʪʘ ʜʽʘʧʝʜʝʟʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʚʝʥʫʣʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ 

ʩʝʣʝʟʽʥʢʠ, ʛʽʧʝʨʧʣʘʟʽʾ ʪʘ ʛʽʧʝʨʪʨʦʬʽʾ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʘʮʽʾ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʋʩʽ 

ʤʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʪʘʢʠʭ ʫ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ 

HAES-LX-5 % ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʱʫʨʘʤ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʦʪʷʛʦʤ 7 

ʜʽʙ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʚʠʷʚʣʷʣʠ ʥʝʟʥʘʯʥʝ ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʯʝʨʚʦʥʦʾ ʪʘ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʋʩʽ 

ʤʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʪʘʢʠʭ ʫ 

ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 

ʋ ɦʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ Naʉl ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʥʪʨʦʣʝʤ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 19,9 % (ʨ<0,05), ʰʠʨʠʥʘ ï ʥʘ 

19,31 % ʙʽʣʴʰʝ (ʨ<0,05), ʪʦʚʱʠʥʘ ʪʘ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʙʽʣʴʰʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʚʽʜʧʦʚʽʜʥʦ ʥʘ 4,65 % ʪʘ 8,3 % ʧʨʠ ʨ>0,05). ʋ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʛʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ ʫ ʥʠʭ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ, ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʟʦʥʘʭ, ʤʝʥʰʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ, ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ 

ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʨʦʟʰʠʨʝʥʽ ʪʘ 

ʧʦʚʥʦʢʨʦʚʥʽ, ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ ʟʚʫʞʝʥʽ ʟ ʤʝʥʰʦʶ ʯʠʩʝʣʴʥʽʩʪʶ ʣʽʤʬʦʮʠʪʽʚ, 

ʤʘʢʨʦʬʘʛʽʚ, ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʇʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 
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ʥʝʤʘʻ, ʟʤʝʥʰʝʥʘ ʥʘ 7,25 % ʢʽʣʴʢʽʩʪʴ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʪʘ ʥʘ 19,8 % 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʟʙʽʣʴʰʝʥʘ ʥʘ 

38,71 % ʢʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʘ 45,24 % ʣʽʤʬʦʮʠʪʽʚ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʥʘ 38,24 % ʙʽʣʴʰʦʶ ʻ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ (ʨ<0,05).  

ɺʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʱʫʨʘʤ 

ʟ ʦʧʽʢʦʤ ʰʢʽʨʠ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 7 ʜʽʙ ʤʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʝʣʝʟʽʥʢʠ ʥʘ 

14, 21 ʪʘ 30 ʜʦʙʫ ʥʝ ʤʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ (ʥʝ ʙʽʣʴʰʝ Ñ4 %, ʧʨʠ ʨ>0,05). ɺ ʫʩʽ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ, ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ, ʫ ʤʘʥʪʽʡʥʽʡ ʪʘ 

ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʪʘ ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʘ ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʱʫʨʽʚ ʙʝʟ ʣʽʢʫʚʘʥʥʷ. ɺʠʷʚʣʝʥʦ ʛʽʧʝʨʪʨʦʬʽʶ ʪʘ 

ʛʽʧʝʨʧʣʘʟʽʶ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ, ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʪʘ ʨʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ 

ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʛʨʫʧʦʶ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ 0,9 % 

ʨʦʟʯʠʥ Naʉl, ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʥʘ 

4,34 %, ʟʙʽʣʴʰʝʥʘ ʥʘ 8,9 % ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʟʙʽʣʴʰʝʥʘ ʥʘ 10,9 % ʢʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʥʘ 4,76 % ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʥʘ 2,94 % ʙʽʣʴʰʦʶ ʻ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʙʣʘʩʪʽʚ (p>0,05).ɼʘʥʘ ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʩʪʠʤʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʘ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʽʟ ʩʦʨʙʽʪʦʣʦʤ. 

ɺʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 % ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ 

ʩʝʣʝʟʽʥʮʽ. ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʝʣʝʟʽʥʢʠ ʥʝ ʤʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ (ʥʝ 

ʙʽʣʴʰʝ Ñ4 %, ʧʨʠ ʨ>0,05) ʧʨʦʪʷʛʦʤ ʫʩʽʭ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʏʠʩʝʣʴʥʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʚ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ, ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ, 

ʤʘʥʪʽʡʥʽʡ ʪʘ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ 
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ʧʽʭʚʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʘ ʪʘʢʦʞ ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʘ 

ʙʽʣʴʰʦʶ. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʟʙʽʣʴʰʝʥʦ ʯʠʩʣʦ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʤʝʥʰʝʥʘ ʥʘ 5,15 % ʢʽʣʴʢʽʩʪʴ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ, 

ʢʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʣʽʤʬʦʮʠʪʽʚ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʣʽʤʬʦʙʣʘʩʪʽʚ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʢʦʥʪʨʦʣʶ (p<0,05). 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ 

ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. ʉʝʨʝʜ ʢʣʽʪʠʥ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʩʠʣʴʥʽ ʧʨʷʤʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʤʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ  

ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ(r = ʚʽʜ 0,77 ʜʦ 0,92). ʄʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ 

ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ, 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʚʠʷʚʣʝʥʽ ʩʠʣʴʥʽ ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ 

ʟʚôʷʟʢʠ (r = ʚʽʜ -0,78 ʜʦ -0,93). 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʽʜʜʘʣʝʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ (14-

30 ʜʦʙʘ) ʥʘ ʬʦʥʽ ʪʝʨʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʚ ʽʥʪʝʨʚʘʣʽ SUB-

G0G1 (ʙʽʣʴʰʝ ʫ 2,05-2,8 ʨʘʟʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ), ʘ ʪʘʢʦʞ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ʅʘ 

ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ (30 ʜʦʙʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʝʪʘʧʦʤ (21 

ʜʦʙʘ) ʚʽʜʟʥʘʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ, 
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ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʫ ʬʘʟʽ G0G1 (ʨ<0,05), ʘ ʪʘʢʦʞ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ S-ʬʘʟʠ (ʨ<0,05), ʽʥʪʝʨʚʘʣʫ SUB-G0G1 (p<0,01), ʽʥʜʝʢʩʫ 

ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05). 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ ʽʥʬʫʟʽʡ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʚʽʜʜʘʣʝʥʠʭ ʪʝʨʤʽʥʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʽʥʶʻ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʚʩʽʭ ʬʘʟʘʭ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ: ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʪʠʥ ʫ ʬʘʟʽ S ʪʘ G2+M, ʱʦ ʟʙʽʣʴʰʫʻ ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ, 

ʟʤʝʥʰʝʥʥʷ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ, ʟʤʝʥʰʫʻ ʧʦʢʘʟʥʠʢʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ï ʥʘ 14 

ʜʦʙʫ ʚ 1,77 ʪʘ ʫ 2,77 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 30 ʜʦʙʫ ï ʫ 2,97 ʪʘ ʫ 3,06 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʽʟ ʩʦʨʙʽʪʦʣʦʤ, ʪʘ, ʦʩʦʙʣʠʚʦ,  

HAES-LX-5 % ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ 

ʱʦʜʦ ʢʦʨʝʢʮʽʾ ʫʰʢʦʜʞʝʥʴ ʩʝʣʝʟʽʥʢʠ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟôʷʩʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ ʽʥʬʫʟʽʾ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ 

HAES-LX-5%, ʪʘ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫïʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ɺʧʝʨhʝ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʘʢʪʠʚʘʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ HAES-LX-5 %, ʪʘʢ ʽ ʨʝʬʝʨʝʥʪʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ï ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, 

ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʧʨʦʷʚʦʤ ʾʭ ʽʤʫʥʦʤʦʜʝʣʶʶʯʦʾ ʜʽʾ. 

ɸʚʪʦʨʦʤ ʚʧʝʨʰʝ ʦʧʠʩʘʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʫ ʧʽʟʥʽ ʪʝʨʤʽʥʠ 

ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʛʦ ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ  

HAES-LX-5 %, ʘ ʪʘʢʦʞ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ.  
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ANNOTATION  

 

Bulko I.V. Morphological changes in the spleen in the long term after 

local skin burn injury and its correction in the experiment - Qualification 

scientific work on the rights of manuscript. 

Thesis for obtaining a scientific degree of Candidate of Medical Sciences on 

specialty 14.03.01 Normal Anatomy. ï Vinnytsya National Pirogov Memorial 

Medical University of Ministry of Public Health of Ukraine, Vinnitsya, 2018 

 

The dissertation presents a theoretical generalization and a new solution to 

the scientific problem of determining the morphological changes of spleen in the 

distant period after the burn skin injury and in case of the injury correction by 

infusive combined colloid-hyperosmolar ʅAES-LX-5 % and a reference 

preparation ï lactoprotein with sorbitol.The following research methods were 

applied: macroscopic - for visual examination of the state of the organ, 

determination of linear dimensions and mass; microscopic one ï for study of 

microstructure of constituent structural elements; electron-microscopic - for 

ultrastructural morphometric analysis of lymphocytes population of spleen white 

pulp;laboratory ï for determination of blood formula, average mass molecules 

according Gabrielyan method and indicator of leukocyte index of intoxication 

according to Kalf-Kalif for quantificative estimation  of endogenous 

intoxication;method of flowing DNA cytometry to determine the content of DNA 

in the cells of spleen; statistical with application of parametric and nonparametric 

methods for assessing the reliability of the difference between the comparison 

groups and determining the degree of relationship between distribution of 

lymphocytes in spleen white pulp and endogenous intoxication. 

In all the terms of observation, course infusion to the rats without skin 

burning of 0,9% NaCl solution in the dose of 10 ml per kg of body weight did not 

lead to any structural changes in spleen, all the macromorphometric parameters did 

not differ from those ones in the intact animals: length of spleen was 40,2 Ñ 0,8 
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mm; width - 8,8 Ñ 0,2 mm; thickness ï 4,3 Ñ 0,6 mm, spleen weight - 1156 Ñ 7,5 

mg. 

The introduction of lactoprotein sorbitol solution to intact rats during 7 days 

on 14
th
, 21

st
 and 30

th
 day resulted in plethora, activation of T- and B-dependent 

sites in lymphoid nodes and periarteriolar sheaths of white pulp, adhesion and 

diapedesis of lymphocytes in lymphoid nodesô venules of spleen, hyperplasia and 

hypertrophy of macrophages in white and red pulp of spleen, as well as activation 

of phagocytic activity. All macromorphometric parameters were not significantly 

different from those ones in the intact animals. 

When administering a combined colloid-hyperosmolar HAES-LX-5 % in the 

dose of 10 ml per kg body weight to rats without skin burns during 7 days on 14
th
, 

21
st
 and 30

th
 day, insignificant plethora of blood vessels of microcirculatory bed of 

red and white pulp of spleen was revealed. All macromorphometric parameters 

were not significantly different from those ones in the intact animals. 

In rats, that were injected 0,9 % NaCl solution after skin burn during first 7 

days of the experiment, on the 30
th
 day after the burn the length of spleen was 

19,9 % more than control (p <0,05), the width ï 19,31% more (p <0,05), thickness 

and mass of spleen tended to be higher (respectively by 4,65 % and 8,3 % at p> 

0,05).In the lymphoid nodules of spleen white pulp, there are significantly less 

germinative centers, smaller number of lymphoblasts and macrophages in them, 

less number of lymphocytes and macrophages in the periarterial zones, smaller 

number of lymphocytes and macrophages in marginal zones and periateriolar 

lymphoid sheaths. 

Sinusoid vessels in red pulp are dilated and plethoral, spleen tendons are 

narrowed with smaller number of lymphocytes, macrophages, megacarocytes 

compared with the control. There was no complete restoration of lymphocyte 

composition of white pulp of spleen on 30
th
 day of observation, there was reduced 

by 7,25 % number of narrow cytoplasmic and by 19,8 % wide-cytoplasmic 

lymphocytes with low activity, increased by 38,71 % number of wide-cytoplasmic 

lymphocytes with high nonspecific activity, by 45,24 % lymphocytes with 
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plasmacytic differentiation and greater number of lymphoblasts (p <0.05) by 

38,24 %. 

Intravenous administration of lactoprotein sorbitol solution in rats with skin 

burn, during the first 7 days, macrometric parameters of spleen on 14
th
, 21

st
 and 

30
th
  day did not have significant changes (no more than Ñ 4% at p> 0,05). In all 

the observation terms, the number of lymphocytes and macrophages in 

periateriolar zones, in germinative centers, in mantle and marginal zones of 

lymphoid nodules and in periateriolarc sheaths of white pulp and splenic strains of 

red pulp was greater compared to that in the control group of rats without 

treatment. 

Hypertrophy and hyperplasia of macrophages in white, red pulp and 

extended germinative centres were revealed. On the 30
th
 day of observation it was 

established the restoration of lymphocytic composition of white pulp of spleen in 

comparison with the group receiving 0,9 % NaCl solution, reduced number of 

narrow cytoplasmic lymphocytes by 4,34 %, increased by 8,9 % wide-cytoplasmic 

lymphocytes with low activity, increased by 10,9 % number of broad-cytoplasmic 

lymphocytes with high nonspecific activity, by 4,76 % lymphocytes with 

plasmacytic differentiation and by 2,94 % greater number of lymphoblasts (p> 

0,05).This morphological picture is a confirmation of humoral and cellular 

immunity activity stimulation under administration of lactoprotein with sorbitol. 

Intravenous administration of  ʅAES-LX-5 % solution after skin burn 

during the first 7 days of the experiment significantly reduces pathological changes 

in the spleen. Macrometric parameters of spleen did not have significant changes 

(not more than Ñ 4%, at p> 0,05) during all the observation periods.The number of 

lymphocytes and macrophages in the germinal centers, periateriolar, mantle and 

marginal zones of the lymphoid nodules and periateriolar sheaths of white pulp, as 

well as the splenic strains of red pulp was greater. Red pulp has increased number 

of megakaryocytes. The following changes were seen: restoration of lymphocytic 

composition of white pulp of spleen on the 30th day of observation, by 5,15 % 

reduced number of narrow-cytoplasmic, number of wide-cytoplasmic lymphocytes 
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with low activity, wide-cytoplasmic lymphocytes with high nonspecific activity, 

lymphocytes with plasmacytic differentiation and lymphoblasts not different from 

the control (p <0, 05). 

Cellular composition of white pulp statistically significantly depends on the 

level of endogenous intoxication. Among the cells of spleen white pulp, strong 

direct correlation links were observed between the volumetric fractions of wide-

cytoplasmic lymphocytes with high nonspecific activity, broad-cytoplasmic 

lymphocytes with monocytic activity, broad-cytoplasmic lymphocytes with 

plasmacytic differentiation and indicators of intoxication leukocyte index, 

concentration of medium weight molecules (r = from 0,77 to 0,92). Strong reverse 

correlation links were revealed (r = from -0,78 to -0,93) between volumetric 

particles of narrow cytoplasmic lymphocytes, wide-cytoplasmic lymphocytes with 

low activity and indicators of leukocytic index of intoxication, concentration of 

medium molecules. 

During the entire remote period after the skin burn injury (14-30 days) 

against the background of thermal skin damage and application during the first 7 

days after the burn of 0,9 % NaCl solution, in the cells of spleen, there was 

statistically significant increase in the number of spleen cells in the range of SUB-

G0G1 (2,05-2,8 times more throughout the whole study period, compared with the 

group without burns), and also significantly higher values of the parameters of 

proliferation block (p <0,05) were recorded comparing to the similar parameters of 

the cell cycle of spleen cells in animals without skin burns. During the last stage of 

the study (30 days), comparing with the previous stage (21 days), statistically 

significant decrease in the number of spleen cells in G0G1 phase (p <0,05) was 

noted, as well as significantly higher values of S-phase (p < 0.05), SUB-G0G1 

interval (p <0.01), index and proliferation block were registered (p <0.05). 

Comparing to administration during the first 7 days after skin burn of 0,9 % 

NaCl solution, in the long-term use of lactoprotein with sorbitol and  HAES-LX-

5 % statistically significantly changes the number of cells in all the phases of 

spleen cellular cycle: there is increase in cells in phases S and G2 + M, which 
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increases proliferation index, reduces DNA fragmentation, reduces DNA 

fragmentation on the  14
th
 day 1,77 and 2,77 times, respectively, on the 30

th
 day - 

2,97 and 3,06 times, respectively. Adminiastration of lactoprotein solution with 

sorbitol, and especially HAES-LX-5 % solution, positively affects the 

characteristics of cellular cycle of spleen cells and is promising to improve existing 

approaches for correction of spleen injuries. 

The study conducted allowed to find out the dynamics of changes in spleen 

structural organization of the later stages of burn disease under administration of 

intravenous infusion of a new preparation ï colloid-hyperosmolar HAES-LX-5 %, 

and a referent  preparation ï lactoprotein with sorbitol. 

The characteristics of activation and distribution of spleen white pulp 

lymphocytes in response to administration of both studied colloid-hyperosmolar 

HAES-LX-5 % and the referent preparation colloid-hyperosmolar solution of 

lactoproteine with sorbitol, which are morphological manifestation of their 

immunomodulating activity, were first established. 

The author first described the changes in the structure of spleen in later 

periods after skin burn injury under administration of a new blood substitute  

HAES-LX-5 % as well as solution of lactoprotein with sorbitol. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ʆʐ - ʦʧʽʢ ʰʢʽʨʠ 

LII   - ʣʝʡʢʦʮʠʪʘʨʠʡ ʽʥʜʝʢʩ ʽʥʪʦʢʩʠʢʘʮʽʾ 

ʄʉʄ  - ʤʦʣʝʢʫʣʠ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ 

ɺʃ  - ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʣʽʤʬʦʮʠʪ 

ʐʃ   - ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʣʽʤʬʦʮʠʪ 

ɽɯ  - ʝʥʜʦʛʝʥʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ 
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ɺʉʊʋʇ 

 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʃʝʪʘʣʴʥʽʩʪʴ ʟʘ ʧʝʨʽʦʜʘʤʠ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʩʪʘʜʽʾ. ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ (ʚʽʜ 65 ʜʦ 95 %) 

ʧʦʤʝʨʣʠʭ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʽʦʜʠ ʪʦʢʩʝʤʽʾ ʪʘ ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ [4, 5]. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʣʦʢʘʣʴʥʠʭ ʛʣʠʙʦʢʠʭ ʦʧʽʢʽʚ, ʢʦʣʠ 

ʟʦʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 10% ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ʃʽʢʫʚʘʥʥʷ ʪʘʢʠʭ ʭʚʦʨʠʭ 

ʚʠʷʚʣʷʻʪʴʩʷ ʩʝʨʡʦʟʥʦʶ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ [221]. 

ɹʝʟʧʦʩʝʨʝʜʥʽ ʧʨʠʯʠʥʠ ʩʤʝʨʪʽ ʧʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʧʦʩʪʽʡʥʽ: ʩʝʧʩʠʩ, 

ʧʥʝʚʤʦʥʽʷ ʽ ʧʦʣʽʦʨʛʘʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʘ ʾʭ ʬʦʥʽ [152]. ʋʩʧʽʭ ʣʽʢʫʚʘʥʥʷ ʧʨʠ 

ʦʧʽʢʦʚʦʤʫ ʰʦʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʚʦʻʯʘʩʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʾ 

ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ, ʩʢʣʘʜʫ ʨʽʜʠʥ, ʱʦ ʚʚʦʜʷʪʴʩʷ, ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʥʘʧʨʘʚʣʝʥʦʾ 

ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʪʘ ʧʦʣʽʦʨʛʘʥʥʦʾ ʜʠʩʬʫʥʢʮʽʾ [32, 

33, 169, 170]. ʂʦʣʦʾʜʥʽ ʧʨʝʧʘʨʘʪʠ, ʘ ʛʦʣʦʚʥʝ - ʨʘʥʥʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʟʤʝʥʰʫʶʪʴ ʣʝʪʘʣʴʥʽʩʪʴ ʫ ʨʘʥʥʽ ʪʘ ʚʽʜʜʘʣʝʥʥʽ ʧʝʨʽʦʜʠ ʧʽʩʣʷ ʦʧʽʢʫ [117, 135]. 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʚʘʞʢʠʭ ʪʝʨʤʽʯʥʠʭ ʫʰʢʦʜʞʝʥʥʷʭ 

ʤʦʞʣʠʚʠʡ ʟʨʠʚ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʛʽʧʦʪʘʣʘʤʦ-ʛʽʧʦʬʽʟʘʨʥʦ-

ʥʘʜʥʠʨʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ, ʚʠʥʠʢʘʶʪʴ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʘʜʝʥʦʛʽʧʦʬʽʟʘ [210], 

ʟʤʽʥʠ ʧʠʪʦʤʦʾ ʧʣʦʱʽ ʪʘ ʦʙôʻʤʥʦʾ ʱʽʣʴʥʦʩʪʽ ʷʜʝʨ ʩʧʦʥʛʽʦʮʠʪʽʚ [110, 

ʛʽʧʝʨʪʨʦʬʽʷ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ ʧʫʯʢʦʚʦʾ ʟʦʥʠ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ [66]. 

ʅʝʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʽʢʠ ʰʢʽʨʠ (ʆʐ) ʚʠʢʣʠʢʘʶʪʴ 

ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʪʘ ʽʤʫʥʥʫ ʜʠʩʬʫʥʢʮʽʶ [245]. ʆʧʽʢʦʚʘ ʪʨʘʚʤʘ ʚʠʢʣʠʢʘʻ 

ʩʢʣʘʜʥʫ ʨʝʘʢʮʽʶ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʦʛʦ, ʧʦʨʫʰʫʻ ʛʦʤʝʦʩʪʘʟ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʽʥʬʝʢʮʽʡʥʠʭ ʽ ʟʘʧʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [239]. ɿʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʚ ʽʤʫʥʦʛʝʥʝʟʫ ʧʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ (ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, 

ʩʝʣʝʟʽʥʢʘ, ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ) ʤʘʶʪʴ ʧʝʚʥʫ ʜʠʥʘʤʽʢʫ. ʆʧʠʩʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʦʧʽʢʘʭ ʰʢʽʨʠ ʫ ʪʠʤʫʩʽ [168]. 

ɼʣʷ ʩʝʣʝʟʽʥʢʠ, ʷʢ ʦʨʛʘʥʫ ʜʝʪʦʢʩʠʢʘʮʽʾ ʡ ʽʤʫʥʦʢʦʨʝʢʮʽʾ, ʚʢʣʶʯʝʥʦʛʦ ʫ 
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ʚʝʣʠʢʝ ʢʦʣʦ ʢʨʦʚʦʦʙʽʛʫ, ʭʘʨʘʢʪʝʨʥʽ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: ʤʝʭʘʥʽʯʥʘ ʬʽʣʴʪʨʘʮʽʷ 

ʢʨʦʚʽ ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʢʩʝʥʦʙʽʦʪʠʢʽʚ; ʢʣʽʪʠʥʥʦʾ ʤʘʪʨʠʮʽ, ʱʦ ʤʽʩʪʠʪʴ 

ʤʘʢʨʦʬʘʛʠ, ʣʽʤʬʦʮʠʪʠ ʪʘ ʥʘʪʫʨʘʣʴʥʽ ʢʽʣʝʨʠ; ʩʠʥʪʝʟ ʛʫʤʦʨʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ 

ʽʤʫʥʽʪʝʪʫ, ʦʧʩʦʥʽʥʽʚ, ʪʘʬʪʩʠʥʫ, ʬʽʙʨʦʥʝʢʪʠʥʫ, ʽʥʪʝʨʬʝʨʦʥʫ ʪʘ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ, ʩʪʠʤʫʣʶʶʯʠʭ ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ [202, 203]. ʇʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʚ 

ʩʝʣʝʟʽʥʮʽ ʚʠʷʚʣʝʥʽ ʨʝʜʫʢʮʽʷ ʬʦʣʽʢʫʣʽʚ, ʧʦʤʽʨʥʘ ʛʽʧʝʨʧʣʘʟʽʷ ʣʽʤʬʦʮʠʪʽʚ ʽ 

ʨʝʪʠʢʫʣʷʨʥʠʭ ʢʣʽʪʠʥ [50, 151].  

ɺʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʟʜʘʪʥʦʩʪʽ ʝʣʽʤʽʥʫʚʘʪʠ ʯʫʞʦʨʽʜʥʽ ʘʥʪʠʛʝʥʠ, ʚʣʘʩʥʽ 

ʤʫʪʘʥʪʥʽ ʪʘ ʚʽʜʤʠʨʘʶʯʽ ʢʣʽʪʠʥʠ, ʩʝʣʝʟʽʥʢʘ ʚʠʩʪʫʧʘʻ ʷʢ ʤʦʛʫʪʥʽʡ ʟʘʭʠʩʥʠʡ 

ʦʨʛʘʥ ʽʤʫʥʦʛʝʥʝʟʫ. ʋ ʥʽʡ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʠʥʪʝʟʫʶʪʴʩʷ ʘʥʪʠʪʽʣʘ ʥʘ ʧʝʨʚʠʥʥʦ 

ʚʚʝʜʝʥʠʡ ʘʥʪʠʛʝʥ ʽ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʟʘʭʠʩʥʘ ʢʣʽʪʠʥʥʘ ʨʝʘʢʮʽʷ ʥʘ ʨʽʚʥʽ 

ʣʽʤʬʦʮʠʪʽʚ. ɽʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘ ʧʝʨʬʫʟʽʷ ʜʦʥʦʨʩʴʢʦʾ ʩʝʣʝʟʽʥʢʠ ʩʚʠʥʽ ʢʨʦʚ'ʶ 

ʧʘʮʽʻʥʪʘ ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʽʾ, ʱʦ ʩʘʥʫʻ ʧʨʠ ʚʘʞʢʠʭ ʬʦʨʤʘʭ 

ʝʥʜʦʪʦʢʩʠʢʦʟʫ, ʧʨʠ ʰʦʢʦʚʠʭ ʩʪʘʥʘʭ. ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʤ, ʧʦʜʘʣʴʰʠʡ 

ʧʨʦʛʨʝʩ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʙʣʝʤʠ ʙʦʨʦʪʴʙʠ ʟ ʰʦʢʦʤ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽ 

ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʛʝʥʝʟʫ ʩʠʩʪʝʤʥʠʭ ʽ ʤʽʩʮʝʚʠʭ 

ʨʦʟʣʘʜʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ ʥʘ ʦʧʽʢʦʚʫ ʪʨʘʚʤʫ ʚʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʴ ʛʦʤʝʦʩʪʘʟʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʪʝʨʤʽʯʥʦʛʦ ʬʘʢʪʦʨʫ. [44]. ʇʨʦʚʝʜʝʥʽ 

ʩʫʙʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʦʧʽʢʦʚʘ ʪʨʘʚʤʘ ʚʞʝ 

ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʣʠʙʦʢʠʭ ʟʤʽʥ ʚʩʽʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ [42]. ʋ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʫ ʩʝʣʝʟʽʥʮʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʠʩʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʣʽʤʬʦʮʠʪʘʭ ʪʘ ʤʘʢʨʦʬʘʛʘʭ, ʧʦʚʥʦʢʨʦʚôʷ ʪʘ ʧʨʠʩʪʽʥʢʦʚʽ ʤʽʢʨʦʪʨʦʤʙʠ ʚ 

ʪʨʘʙʝʢʫʣʷʨʥʠʭ ʚʝʥʘʭ ʩʝʣʝʟʽʥʢʠ, ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ, 

ʥʘʙʨʷʢ ʪʘ ʤʘʢʨʦʬʘʛʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ 

ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ [11, 51]. 

ɺʽʜʩʫʪʥʽ ʜʘʥʽ, ʷʢʽ ʙ ʚʠʩʚʽʪʣʶʚʘʣʠ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ 

ʪʝʨʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ ʪʘ ʚ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʫʟʽʾ ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ, ʱʦ ʚʠʟʥʘʯʠʣʦ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʚʩʪʘʥʦʚʠʪʠ ʜʠʥʘʤʽʢʫ ʤʦʨʬʦʣʦʛʽʯʥʥʠʭ ʟʤʽʥ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gauglitz%20GG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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14 - 30 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ HAES-LX-5%. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʚʯʝʥʦʾ ʨʘʜʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʽʚ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ ʄʆɿ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ 17 ʣʠʩʪʦʧʘʜʘ 

2011 ʨ.), ʥʘ ʟʘʩʽʜʘʥʥʽ ʧʨʦʙʣʝʤʥʦʾ ʢʦʤʽʩʽʾ ʄʆɿ ʪʘ ʅɸʄʅ ʋʢʨʘʾʥʠ ʄʦʨʬʦʣʦʛʽʷ 

ʣʶʜʠʥʠ (ʧʨʦʪʦʢʦʣ ˉ 8 ʚʽʜ 2 ʯʝʨʚʥʷ 2011 ʨ.).  

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ 

ʥʘʧʨʷʤʽʚ ʪʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ 

ʧʨʠʨʦʜʥʠʯʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ ʄʆʅ ʽ ʅɸʅ ʋʢʨʘʾʥʠ (ʧ. 2.2.4.9 

ʄʦʣʝʢʫʣʷʨʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ 

ʣʶʜʠʥʠ ʽ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʾʭ ʣʽʢʫʚʘʥʥʷ), ʻ ʬʨʘʛʤʝʥʪʦʤ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ: 

"ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʬʫʟʽʡʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʤʦʜʝʣʽ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʫ ʪʚʘʨʠʥ", ʱʦ ʻ ʬʨʘʛʤʝʥʪʦʤ ʅɼʈ ʥʘ 

ʪʝʤʫ: "ʉʪʚʦʨʠʪʠ ʥʦʚʽ ʢʦʤʧʣʝʢʩʥʽ ʢʦʣʦʾʜʥʽ ʢʨʦʚʦʟʘʤʽʥʥʠʢʠ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʾ ʪʘ ʨʦʟʯʠʥʠ ʜʣʷ ʨʝʩʫʩʧʝʥʜʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ 

(ʣʘʙʦʨʘʪʦʨʥʦ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʪʨʘʥʩʬʫʟʽʦʣʦʛʽʾ)" (ʂʇʂɺ 6561040, ˉ ɼʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0107U001132).  

ɼʦʩʣʽʜʞʝʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʅɼʈ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ: "ʄʦʨʬʦʛʝʥʝʟ ʪʘ ʧʘʪʦʤʦʨʬʦʟ ʟʘʭʚʦʨʶʚʘʥʴ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʩʝʯʦʩʪʘʪʝʚʦʾ, ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʪʘ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ". ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ: 0111U010551. 

ɸʚʪʦʨʢʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʚʠʷʚʠʣʘ ʪʘ ʦʧʠʩʘʣʘ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 14, 21, ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 %. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 14, 21, ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 %. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ:  
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1. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

2. ɺʠʟʥʘʯʠʪʠ ʜʠʥʘʤʽʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, 

ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʽʙ. 

3. ɺʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʫ 

ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ 14, 21 ʪʘ 30 

ʜʦʙʫ. 

4. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʫ 

ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5% ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ. 

5. ɺʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʣʝʢʫʣ 

ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ, ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ. 

6. ɺʩʪʘʥʦʚʠʪʠ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

0,9% ʨʦʟʯʠʥʫ NaCl. 

7. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5%. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ 

ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʆʐ ɯɯ-ɯɯɯ ʩʪʫʧʝʥʷ ʪʘ ʢʦʨʝʢʮʽʾ ʨʦʟʯʠʥʦʤ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 %. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʘʢʨʦ-, ʤʽʢʨʦ- ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ 

ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʚ ʫʤʦʚʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʨʬʦʣʦʛʽʯʥʽ: ʤʘʢʨʦʩʢʦʧʽʯʥʠʡ ï ʜʣʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ, ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʠ ʪʘ ʦʙôʻʤʫ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʆʐ; ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ - ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ 

ʩʢʣʘʜʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʆʐ; 

ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ï ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʆʐ ʪʘ ʚ ʫʤʦʚʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 %; ʣʘʙʦʨʘʪʦʨʥʽ: ʚʠʟʥʘʯʝʥʥʷ 

ʬʦʨʤʫʣʠ ʢʨʦʚʽ, ʄʉʄ ʟʘ ʤʝʪʦʜʦʤ ɻʘʙʨʽʻʣʷʥ ʪʘ ʧʦʢʘʟʥʠʢʘ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ 

ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ ʟʘ ʂʘʣʴʬ-ʂʘʣʽʬʦʤ (ʃɯɯ) ï ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ;ʚʤʽʩʪ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ 

ʚʠʟʥʘʯʘʚʩʷ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ɼʅʂ - ʮʠʪʦʤʝʪʨʽʾ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧ; ʩʪʘʪʠʩʪʠʯʥʠʡ ï ʜʣʷ 

ʦʮʽʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʤʽʥ ʤʽʞ ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʧʘʨʘʤʝʪʨʠʯʥʽ ʽ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ 

ʚʠʟʥʘʯʘʣʠ ʩʪʫʧʽʥʴ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʫ 

ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʪʘ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʟôʷʩʫʚʘʪʠ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ ʽʥʬʫʟʽʾ ʥʦʚʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ HAES-LX-5%, ʪʘ 

ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʥʶʻ ʽʩʥʫʶʯʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʫ ʧʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ. ɼʦʧʦʚʥʝʥʦ ʪʘ 

ʨʦʟʰʠʨʝʥʦ ʽʩʥʫʶʯʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʤʽʥʠ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʦʧʽʢʫ ʥʘ ʧʽʟʥʽʭ ʪʝʨʤʽʥʘʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 
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(p<0,05), ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ (p<0,05) ʪʘ ʙʽʣʴʰʦʶ 

ʢʽʣʴʢʽʩʪʶ ʣʽʤʬʦʙʣʘʩʪʽʚ (p<0,05). 

ʋʧʝʨʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʘʥʽ 

ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʚʧʣʠʚʘʣʦ ʥʘ ʨʦʟʧʦʜʽʣ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʩʝʣʝʟʽʥʢʠ, ʘ ʩʘʤʝ: ʢʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ 

(ʐʃ) ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘ 14 ʪʘ 21 ʜʦʙʫ ʙʫʣʘ ʥʝ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʘ, ʘ ʥʘ 

30 ʜʦʙʫ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʙʽʣʴʰʘ (ʫ 1,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʥʘ 30 

ʜʦʙʫ, ʫ 1,4 ʪʘ 1,2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ 14, 21 

ʜʦʙʫ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʽʟ ʩʦʨʙʽʪʦʣʦʤ). ʈʘʟʦʤ ʟ ʪʠʤ ʢʽʣʴʢʽʩʪʴ ʐʃ ʟ 

ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘ 

14, 21 ʜʦʙʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʙʫʣʘ ʥʝ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ, ʘ ʥʘ 30 ʜʦʙʫ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʚ 1,2 - 1,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 21 ʜʦʙʦʶ ʪʘ 1,3 - 1,5 ʧʦʨʽʚʥʷʥʦ 

ʟ 14 ʜʦʙʦʶ.  

ʋʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʯʠʥʫ HAES-LX-5%  ʧʨʠ 

ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʧʦʜʽʣ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ ʪʝʞ ʟʤʽʥʶʚʘʚʩʷ. HAES-LX-5% ʩʧʨʠʷʻ ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ 

ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʟʤʝʥʰʝʥʥʷ ʥʘ 5,15% ʢʽʣʴʢʦʩʪʽ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ, ʪʘ 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʽ ʣʽʤʬʦʮʠʪʽʚ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʣʽʤʬʦʙʣʘʩʪʽʚ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ (p<0,05). 

ɸʚʪʦʨʦʤ ʫʧʝʨʰʝ ʦʧʠʩʘʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʫ ʧʽʟʥʽ ʪʝʨʤʽʥʠ 

ʧ̔ ʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʛʦ ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ 

HAES-LX-5%, ʘ ʪʘʢʦʞ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʽʟ ʩʦʨʙʽʪʦʣʦʤ. ʋʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʘʢʪʠʚʘʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ 
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ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ 

HAES-LX-5%, ʪʘ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ïʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʧʨʦʷʚʦʤ ʾʭ ʽʤʫʥʦʤʦʜʝʣʶʶʯʦʾ ʜʽʾ.  

ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

0,9 % ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʨʦʟʯʠʥʫ HAES-LX-5%. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʧʦʚʥʶʻ ʽʩʥʫʶʯʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʦʧʽʢʦʚʽʡ 

ʪʨʘʚʤʽ ʰʢʽʨʠ ʪʘ ʢʦʨʝʢʮʽʾ ʧʽʩʣʷʦʧʽʢʦʚʦʛʦ ʩʪʘʥʫ, ʦʢʨʝʩʣʶʻ ʰʣʷʭʠ ʧʦʜʘʣʴʰʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ ʥʦʚʦʛʦ ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ HAES-LX-5 % ʧʨʠ 

ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʰʢʽʨʠ ʜʣʷ ʢʦʨʝʢʮʽʾ ʧʽʩʣʷʦʧʽʢʦʚʦʛʦ ʩʪʘʥʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʦ 

ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ. 

 ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ ʪʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʢʘʬʝʜʨʘʭ: ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 22.11.2016), ʛʽʩʪʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

03.10.2016) ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

15.11.2016), ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 

ʄ.ɯ. ʇʠʨʦʛʦʚʘ; ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 04.01.2017), ʘʥʘʪʦʤʽʾ, 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ɹʫʢʦʚʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 03.02.2017). 

 ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʦʙʢʫ ʦʩʥʦʚʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʟʥʘʯʝʥʘ ʤʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʥʘʫʢʦʚʘ 

ʣʽʪʝʨʘʪʫʨʘ. ɿʜʦʙʫʚʘʯ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, 

ʦʩʦʙʠʩʪʦ ʧʨʦʚʽʚ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʪʦʯʥʦʾ ɼʅʂ-

ʮʠʪʦʤʝʪʨʽʾ, ʥʘʧʠʩʘʚ ʚʩʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʾ. ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʧʨʦʚʝʜʝʥʦ ʨʘʟʦʤ ʟ ʥʘʫʢʦʚʠʤ 

ʢʝʨʽʚʥʠʢʦʤ. ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʩʫʤʽʩʥʦ ʟ 

ʧʨʦʬ. ʄʝʜʚʝʮʴʢʠʤ ɭ.ɹ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʭʽʨʫʨʛʽʾ ʪʘ 
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ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ ɸʄʅ ʋʢʨʘʾʥʠ ʽʤ. ʆ.ʐʘʣʽʤʦʚʘ. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, 

ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʜʠʩʝʨʪʘʥʪʫ ʥʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽ ʽʜʝʾ ʽ ʨʦʟʨʦʙʢʠ 

ʩʪʦʩʦʚʥʦ ʤʦʨʬʦʣʦʛʽʾ ʩʝʣʝʟʽʥʢʠ ʫ ʧʽʟʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʆʐ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʫʟʽʡʥʠʭ ʨʦʟʯʠʥʽʚ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʽ 

ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ II ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

ʇʨʠʨʦʜʥʠʯʽ ʯʠʪʘʥʥʷ (ʏʝʨʥʽʚʮʽ, 2015); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʽʡ 75 - ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ 

ʐʫʪʢʠ ɹ. ɺ. (ɯʚʘʥʦïʌʨʘʥʢʽʚʩʴʢ, 2015); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ 

ʭʽʨʫʨʛʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 75 - ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ɺ. ɯ. ʇʨʦʥʷʻʚʘ 

(ʏʝʨʥʽʚʮʽ, 2016); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʘʥʘʪʦʤʽʯʥʘ 

ʤʽʥʣʠʚʽʩʪʴ ʦʨʛʘʥʽʚ, ʩʠʩʪʝʤ, ʪʢʘʥʠʥ ʣʶʜʠʥʠ ʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ 

ʤʝʜʠʮʠʥʠ ʽ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 80 - ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʧʨʦʬʝʩʦʨʘ ʄ. ʉ. ʉʢʨʠʧʥʽʢʦʚʘ (ʇʦʣʪʘʚʘ, 2016); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾè, ʧʨʠʩʚʷʯʝʥʽʡ ʧʘʤôʷʪʽ 

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

ʐʘʧʘʨʝʥʢʘ ʇ.ʇ., ɾʫʯʝʥʢʘ ʉ.ʇ. (ʤ. ɺʽʥʥʠʮʷ, 2017). 

ɸʧʨʦʙʘʮʽʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʘ ʥʘ ʩʧʽʣʴʥʦʤʫ ʟʘʩʽʜʘʥʥʽ 

ʢʘʬʝʜʨ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ; ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ; 

ʛʽʩʪʦʣʦʛʽʾ, ʮʠʪʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʣʦʛʽʾ; ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ; ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ; ʟʘʛʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ʣʶʜʠʥʠ; ʥʘʫʢʦʚʦ - ʜʦʩʣʽʜʥʦʛʦ ʮʝʥʪʨʫ ʪʘ 

ɺʽʥʥʠʮʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ɸɻɽʊ ʽ ʘʧʨʦʙʘʮʽʡʥʦʾ ʨʘʜʠ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

(ɺʽʥʥʠʮʷ, 2017). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 11 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʽʟ 

ʥʠʭ: 7 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ (ʧ'ʷʪʴ ʩʪʘʪʪʝʡ ʚʠʡʰʣʠ ʫ 

ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ); 4 

ʧʫʙʣʽʢʘʮʽʾ ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ.  
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ ʥʘ 183 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, ʟ ʷʢʠʭ ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ 

ʩʪʘʥʦʚʠʪʴ 140 ʩʪʦʨʽʥʦʢ; ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ 

ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ (245 ʜʞʝʨʝʣ: 181 ʚʠʢʣʘʜʝʥʠʭ ʢʠʨʠʣʠʮʝʶ, 64 - ʣʘʪʠʥʠʮʝʶ). ʈʦʙʦʪʘ 

ʽʣʶʩʪʨʦʚʘʥʘ 51 ʨʠʩʫʥʢʦʤ ʡ 11 ʪʘʙʣʠʮʷʤʠ. 
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ʈʆɿɼɯʃ 1 

 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

 

ʆʧʽʢʦʚʘ ʭʚʦʨʦʙʘ ï ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ, ʷʢʠʡ, ʢʨʽʤ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ, ʚʠʢʣʠʢʘʻ ʭʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʞʠʪʪʻʚʦʚʘʞʣʠʚʠʭ ʚʥʫʪʨʽʰʥʽʭ 

ʦʨʛʘʥʽʚ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʥʠʭ ʽ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ [205].  

ʇʝʨʰʦʧʨʠʯʠʥʦʶ ʪʘ ʛʦʣʦʚʥʦʶ ʣʘʥʢʦʶ ʫ ʨʦʟʚʠʪʢʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʻ 

ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ [227]. ɿʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʶ ʦʧʽʢʠ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʦʙʤʝʞʝʥʽ (ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʨʦʟʚʠʪʢʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʧʦʪʨʝʙʫʶʪʴ ʤʽʩʮʝʚʦʛʦ 

ʣʽʢʫʚʘʥʥʷ) [69] ʽ ʚʝʣʠʢʽ (ʧʨʠʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ) [192, 228, 

230]. ʈʦʟʚʠʪʦʢ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʩʧʨʠʯʠʥʷʶʪʴ ʦʧʽʢʠ ʰʢʽʨʠ, ʧʣʦʱʘ ʷʢʠʭ 

ʧʝʨʝʚʠʱʫʻ 10 ï 15 % ʰʢʽʨʠ, ʘ ʛʣʠʙʠʥʘ 5 ï 6 % [97, 164].  

ʆʧʽʢʦʚʫ ʪʨʘʚʤʫ ʯʘʩʪʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʨʘʚʤ 

ʤʠʨʥʦʛʦ ʯʘʩʫ, ʧʨʦʪʝ ʦʧʽʢʠ ʻ ʦʜʥʠʤ ʽʟ ʪʷʞʢʠʭ ʚʠʜʽʚ ʫʨʘʞʝʥʥʷ ʚʦʻʥʥʦʛʦ ʯʘʩʫ. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʦʩʪʨʘʞʜʘʣʠʭ ʛʠʥʝ ʚ ʧʝʨʽʦʜʽ ʦʧʽʢʦʚʦʛʦ ʰʦʢʫ, ʚ ʙʽʣʴʰ ʧʽʟʥʽ 

ʪʝʨʤʽʥʠ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʜʦ ʩʤʝʨʪʽ ʧʨʠʟʚʦʜʷʪʴ ʧʦʣʽʦʨʛʘʥʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽ 

ʩʝʧʩʠʩ ʥʘ ʪʣʽ ʨʽʟʢʠʭ ʧʦʨʫʰʝʥʴ ʛʦʤʝʦʩʪʘʟʫ ʪʘ ʤʝʪʘʙʦʣʽʟʤʫ. ʈʫʡʥʫʚʘʥʥʷ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʰʢʽʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʽʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʫ ʢʨʦʚ'ʷʥʝ ʨʫʩʣʦ ʪʘ ʘʢʪʠʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʝʬʝʢʪʦʨʠ. 

ʂʨʽʤ ʪʦʛʦ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʦʨʛʘʥʠ ʽ ʪʢʘʥʠʥʠ, 

ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʽʰʝʤʽʾ ʪʘ ʮʠʨʢʫʣʷʪʦʨʥʦʾ ʛʽʧʦʢʩʽʾ ʫ ʥʘʩʣʽʜʦʢ ʦʧʽʢʦʚʦʛʦ 

ʰʦʢʫ.  

ʋ ʧʘʪʦʛʝʥʝʟʽ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʢʣʽʥʽʯʥʠʭ ʧʝʨʽʦʜʠ: 

ʦʧʽʢʦʚʠʡ ʰʦʢ (ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ 3 ʜʽʙ), ʛʦʩʪʨʫ ʦʧʽʢʦʚʫ ʪʦʢʩʝʤʽʶ (ʟ 3 ʜʦ 

12 ʜʦʙʠ), ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʶ (ʟ 12 ʜʽʙ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ) [225] ʽ 

ʩʪʘʜʽʶ ʨʝʢʦʥʚʘʣʝʩʮʝʥʮʽʾ (ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʧʦʚʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ 
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ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʛʦ ʧʦʢʨʠʚʫ ʰʢʽʨʠ ʽ ʪʨʠʚʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 3 - 5 ʨʦʢʽʚ, ʘ ʚ 

ʜʽʪʝʡ ï ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʨʦʩʪʫ ʩʢʝʣʝʪʘ) [6, 97].  

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʩʢʣʘʜʥʽ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʘʪʦʣʦʛʽʶ, ʢʦʪʨʘ 

ʤʘʻ ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʦʧʽʢʦʚʦʶ ʪʨʘʚʤʦʶ, ʽ ʟʤʽʥʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʮʴʦʛʦ 

ʟʚôʷʟʢʫ [206]. ʉʴʦʛʦʜʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʦʧʽʢʦʚʠʡ ʩʝʧʩʠʩ ʥʝ ʻ ʥʘʩʣʽʜʢʦʤ ʧʨʷʤʦʾ ʜʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ 

ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʤʽʥʘʤʠ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ï ʚʽʜ ʩʪʘʥʫ ʛʽʧʝʨʟʘʧʘʣʝʥʥʷ ʜʦ ʩʪʘʥʫ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ [235]. ɺʠʨʘʞʝʥʠʡ ʽʤʫʥʦʜʝʬʽʮʠʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʣʘʜʫ, ʷʢ 

ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʭʚʦʨʠʭ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʛʦ ʾʾ ʩʪʘʥʫ, ʱʦ 

ʚʽʜʽʛʨʘʻ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ ʫ ʜʠʥʘʤʽʮʽ ʨʘʥʴʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʩʧʨʘʚʣʷʶʪʴ ʽʩʪʦʪʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʝʨʝʙʽʛ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʨʦʟʚʠʪʦʢ ʫʩʢʣʘʜʥʝʥʴ ʽ ʧʨʦʛʥʦʟ ʪʨʘʚʤʠ ʚ 

ʮʽʣʦʤʫ [3, 126, 224]. ʆʨʛʘʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʽʪʝʪʫ. ʈʦʟʚʠʪʦʢ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʝʨʠʬʝʨʠʯʥʠʭ ʽʤʫʥʥʠʭ ʦʨʛʘʥʘʭ (ʩʝʣʝʟʽʥʢʘ, ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ) 

[28]. 

 

 

1.1. ʉʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʝʣʝʟʽʥʢʠ ʪʘ ʨʝʘʢʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʜʽʾ ʝʢʟʦ- ʪʘ ʝʥʜʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ. 

 

 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʥʠʢʽʚ [76, 219] ʩʝʣʝʟʽʥʢʘ ʱʫʨʘ ʪʘ ʣʶʜʠʥʠ ʤʘʻ ʧʦʜʽʙʥʫ 

ʛʽʩʪʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʾʭ ʩʝʣʝʟʽʥʢʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʠʥʫʩʥʦʛʦ ʟʘʭʠʩʥʦʛʦ ʪʠʧʫ: ʟʘʧʘʩʘʻ ʪʨʦʭʠ ʢʨʦʚʽ ʪʘ ʤʘʻ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ ʦʙʩʷʛ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. ʉʝʣʝʟʽʥʢʘ ï ʮʝ ʦʨʛʘʥ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ ʪʘ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ. ʋ ʛʨʠʟʫʥʽʚ ʚʦʥʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʦʨʛʘʥʦʤ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ, ʜʝ ʫʪʚʦʨʶʶʪʴʩʷ ʢʣʽʪʠʥʠ ʣʽʤʬʦʾʜʥʦʛʦ, ʝʨʠʪʨʦʾʜʥʦʛʦ ʽ 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʽʚ, ʘ ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʦʨʛʘʥʦʤ ʣʽʤʬʦʮʠʪʦʫʪʚʦʨʝʥʥʷ ʡ 
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ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʎʝ ʥʘʡʙʽʣʴʰʠʡ ʦʨʛʘʥ ʧʝʨʠʬʝʨʠʯʥʦʾ ʣʘʥʢʠ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʚ ʟʘʚʜʘʥʥʷ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʽʤʫʥʥʠʡ ʢʦʥʪʨʦʣʴ ʢʨʦʚʽ ʽ ʟʘʧʫʩʢ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʘʥʪʠʛʝʥʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ 

ʦʨʛʘʥʽʟʤ [148, 179, 191]. ʉʝʣʝʟʽʥʢʘ ʧʽʜʪʨʠʤʫʻ ʢʣʽʪʠʥʥʫ ʽ ʛʫʤʦʨʘʣʴʥʫ ʽʤʫʥʥʽ 

ʚʽʜʧʦʚʽʜʽ, ʚʨʦʜʞʝʥʦʛʦ ʽ ʧʨʠʜʙʘʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ 

ʽʤʫʥʦʮʠʪʽʚ ʢʨʦʚʽ, ʣʽʤʬʠ ʡ ʽʥʰʠʭ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ [146]. 

ɿʛʽʜʥʦ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ [147], ʩʝʣʝʟʽʥʢʘ ʚʠʢʦʥʫʻ ʯʦʪʠʨʠ ʚʘʞʣʠʚʽ 

ʬʫʥʢʮʽʾ. ʎʝ ʦʨʛʘʥ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʧʨʠʷʻ ʝʣʽʤʽʥʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ 

ʘʥʪʠʛʝʥʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʫ ʩʪʚʦʨʝʥʥʽ ʢʣʽʪʠʥʥʠʭ ʽ ʛʫʤʦʨʘʣʴʥʠʭ 

ʨʝʘʢʮʽʡ ʥʘ ʘʥʪʠʛʝʥʠ [161, 167]. ʊʫʪ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʣʽʬʝʨʘʮʽʷ, 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʊ - ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʫʪʚʦʨʝʥʥʷ ʘʥʪʠʪʽʣ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʣʝʥʥʷ 

ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʝʨʠʪʨʦʧʦʝʟ ʫ ʯʝʨʚʦʥʦʤʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ [150]. 

ʆʩʪʘʪʦʯʥʘ ʤʽʛʨʘʮʽʷ ʊ - ʽ ɺ - ʢʣʽʪʠʥ ʫ ʩʝʣʝʟʽʥʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʮʠʪʦʢʽʥʽʚ ʽ ʭʝʤʦʢʽʥʽʚ. ʏʠʥʥʠʢ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʦʜʽʣ 

ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʩʝʣʝʟʽʥʢʠ ʥʘ ʊ - ʽ ɺ - ʟʦʥʠ [197]. ʎʽʢʘʚʦ, ʱʦ ʥʦʨʤʘʣʴʥʘ 

ʤʽʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ IL - 12 ʤʘʢʨʦʬʘʛʘʤʠ ʩʝʣʝʟʽʥʢʠ, ʷʢʠʡ 

ʛʨʘʻ ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʛʦʩʧʦʜʘʨʷ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ɼʨʫʛʘ ʚʘʞʣʠʚʘ ʬʫʥʢʮʽʷ ʩʝʣʝʟʽʥʢʠ ï ʬʽʣʴʪʨʘʮʽʷ, ʚʠʜʽʣʝʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ 

ʘʥʦʤʘʣʴʥʠʭ ʽ ʧʘʪʦʣʦʛʽʯʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ, ʧʨʠʯʦʤʫ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʦʩʪʘʥʥʽʭ 

ʟʥʦʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ [109, 179]. 

ʊʨʝʪʴʦʶ ʬʫʥʢʮʽʻʶ ʩʝʣʝʟʽʥʢʠ ʻ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʦʨʪʘʣʴʥʦʛʦ 

ʢʨʦʚʦʪʦʢʫ. ʋ ʩʫʜʠʥʥʽʡ ʤʝʨʝʞʽ ʩʝʣʝʟʽʥʢʠ ʜʝʧʦʥʦʚʘʥʽ 30 - 50% ʫʩʽʭ 

ʪʨʦʤʙʦʮʠʪʽʚ ʽ ʯʘʩʪʠʥʘ ʥʝʡʪʨʦʬʽʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʫ ʧʝʨʠʬʝʨʠʯʥʝ 

ʨʫʩʣʦ ʧʨʠ ʢʨʦʚʦʪʝʯʘʭ ʘʙʦ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʽʥʬʝʢʮʽʶ [216]. 

ʏʝʪʚʝʨʪʦʶ ʜʫʞʝ ʚʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʩʝʣʝʟʽʥʢʠ ʻ ʟʜʘʪʥʽʩʪʴ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʛʦʣʦʚʥʝ ʚʦʛʥʠʱʝ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ ʛʝʤʦʧʦʝʟʫ ʚ 

ʩʠʪʫʘʮʽʷʭ ʽʟ ʟʘʤʽʱʝʥʥʷʤ ʘʙʦ ʥʘʜʩʪʠʤʫʣʷʮʽʻʶ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ [38]. ɿʘ 

ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʩʝʣʝʟʽʥʢʘ ʫ ʛʨʠʟʫʥʽʚ - ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʦʨʛʘʥ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ, ʜʝ ʫʪʚʦʨʶʶʪʴʩʷ ʢʣʽʪʠʥʠ ʣʽʤʬʦʾʜʥʦʛʦ, ʝʨʠʪʨʦʾʜʥʦʛʦ ʪʘ 
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ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʢʽʚ, ʘ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ ʦʨʛʘʥʦʤ ʣʽʤʬʦʮʠʪʦʫʪʚʦʨʝʥʥʷ 

ʡ ʽʤʫʥʽʪʝʪʫ [146]. 

ɻʦʣʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʧʝʨʠʬʝʨʠʯʥʠʭ ʦʨʛʘʥʽʚ ʣʽʤʬʦʾʜʥʦʾ ʩʠʩʪʝʤʠ ʻ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʥʫʪʨʽʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʘʜʝʢʚʘʪʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʠʭ ʝʬʝʢʪʦʨʥʠʭ ʊ ï ʪʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʚ ʽʥʜʫʢʪʠʚʥʽʡ ʬʘʟʽ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [74]. ʋ ʧʝʨʠʬʝʨʠʯʥʠʭ ʦʨʛʘʥʘʭ ʫʪʚʦʨʶʶʪʴʩʷ ʝʬʝʢʪʦʨʥʽ 

ʣʽʤʬʦʮʠʪʠ, ʟʜʘʪʥʽ ʥʝ ʪʽʣʴʢʠ ʨʦʟʨʽʟʥʷʪʠ, ʘʣʝ ʽ ʟʥʠʱʫʚʘʪʠ ʯʫʞʦʨʽʜʥʽ ʩʪʨʫʢʪʫʨʠ 

(ʊ - ʢʽʣʝʨʠ, ʧʣʘʟʤʦʮʠʪʠ, ʊ ʽ ɺ ʢʣʽʪʠʥʠ ʧʘʤ'ʷʪʽ). ʋʪʚʦʨʝʥʥʷ ʮʠʭ ʢʣʽʪʠʥ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʤʫ [35, 37]. 

ʉʝʣʝʟʽʥʢʘ ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 5 - ʦʤʫ ʪʠʞʥʽ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢ 

ʩʢʫʧʯʝʥʥʷ ʤʝʟʝʥʭʽʤʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʧʨʦʥʠʟʘʥʽ ʢʨʦʚʦʥʦʩʥʠʤʠ ʩʫʜʠʥʘʤʠ ʫ 

ʪʦʚʱʽ ʜʦʨʟʘʣʴʥʦʾ ʙʨʠʞʽ [121, 141]. ʋ ʱʫʨʽʚ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʪʚʘʨʠʥ,  ʊ-ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʧʦʢʠʜʘʶʪʴ ʪʠʤʫʩ, 

ʧʝʨʚʠʥʥʦ ʟʘʩʝʣʷʶʪʴ ʯʝʨʚʦʥʫ ʧʫʣʴʧʫ ʩʝʣʝʟʽʥʢʠ ʽ ʪʽʣʴʢʠ ʧʦʪʽʤ ʤʽʛʨʫʶʪʴ ʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʥ ʙʽʣʦʾ ʧʫʣʴʧʠ. ʏʠʩʝʣʴʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʧʦʧʫʣʷʮʽʡ ʩʝʣʝʟʽʥʢʠ ʫ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ ʨʦʟʚʠʪʢʫ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʛʽʧʦʪʘʣʘʤʦ - ʛʽʧʦʬʽʟʘʨʥʦʶ 

ʩʠʩʪʝʤʦʶ [118]. ʄʝʟʝʥʭʽʤʘ ʥʘʜʘʣʽ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʨʝʪʠʢʫʣʷʨʥʫ ʪʢʘʥʠʥʫ, 

ʷʢʘ ʟʘʩʝʣʷʻʪʴʩʷ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʟ'ʷʚʣʷʶʪʴʩʷ ʤʘʢʨʦʬʘʛʠ. ʅʘ 12 - ʦʤʫ 

ʪʠʞʥʽ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟ'ʷʚʣʷʶʪʴʩʷ ɺ-ʣʽʤʬʦʮʠʪʠ. ʋ ʝʤʙʨʽʦʥʘʣʴʥʦʤʫ 

ʧʝʨʽʦʜʽ ʜʦ 6 - ʛʦ ʤʽʩʷʮʷ ʩʝʣʝʟʽʥʢʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʢʨʦʚʦʪʚʦʨʥʠʤ ʦʨʛʘʥʦʤ, ʘʣʝ 

ʜʦ ʤʦʤʝʥʪʫ ʥʘʨʦʜʞʝʥʥʷ ʣʶʜʠʥʠ ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʣʽʤʬʦʧʦʝʟʫ [2]. 

ʇʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʯʝʨʝʟ 10 ʜʽʙ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʦʙʨʠʩʠ 

ʤʘʨʛʽʥʘʣʴʥʦʾ ʟʦʥʠ, ʯʝʨʝʟ 15 ʜʽʙ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʧʝʨʚʠʥʥʽ ʣʽʤʬʦʾʜʥʽ 

ʚʫʟʣʠʢʠ, ʘ ʯʝʨʝʟ 21 ʜʦʙʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʟʨʽʣʠʭ ʚʪʦʨʠʥʥʠʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʽ ʟʦʥ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʤʫʬʪ ʩʝʣʝʟʽʥʢʠ, ʱʦ 

ʻ ʦʟʥʘʢʦʶ ʥʘʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʨʽʣʦʩʪʽ ʽʤʫʥʥʦʛʦ ʘʧʘʨʘʪʫ ʦʨʛʘʥʫ [76]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʝʨʽʦʜ ʥʦʚʦʥʘʨʦʜʞʝʥʦʩʪʽ ʫ ʙʘʛʘʪʴʦʭ ʧʝʨʠʬʝʨʠʯʥʠʭ ʽʤʫʥʥʠʭ 

ʦʨʛʘʥʘʭ ʚʞʝ ʻ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʮʝʥʪʨʘʤʠ ʨʦʟʤʥʦʞʝʥʥʷ [122]. 

ɸʥʘʪʦʤʽʯʥʘ ʙʫʜʦʚʘ ʩʝʣʝʟʽʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ ʾʾ ʩʫʜʠʥʥʦʛʦ 
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ʨʫʩʣʘ, ʧʝʨʰ ʟʘ ʚʩʝ ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʛʘʣʫʞʝʥʥʷ ʘʨʪʝʨʽʡ [158]. ʉʝʣʝʟʽʥʢʦʚʘ 

ʘʨʪʝʨʽʷ, ʫʚʽʡʰʦʚʰʠ ʫ ʚʦʨʦʪʘ, ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʪʨʘʙʝʢʫʣʷʨʥʠʭ 

ʘʨʪʝʨʽʡ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ [159]. ɺʽʜ ʪʨʘʙʝʢʫʣʷʨʥʠʭ 

ʘʨʪʝʨʽʡ ʫ ʧʫʣʴʧʫ ʩʝʣʝʟʽʥʢʠ ʚʽʜʭʦʜʷʪʴ ʜʨʽʙʥʽʰʽ ʧʫʣʴʧʘʨʥʽ ʘʨʪʝʨʽʾ, ʷʢʽ ʦʪʦʯʝʥʽ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʤʠ ʣʽʤʬʦʾʜʥʠʤʠ ʤʫʬʪʘʤʠ. ɺʠʡʰʦʚʰʠ ʟ ʚʫʟʣʠʢʘ, ʚʦʥʠ 

ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʝʥʟʣʠʢʘ ʥʘ ʢʠʪʠʯʢʦʚʽ ʘʨʪʝʨʽʦʣʠ, ʜʠʩʪʘʣʴʥʽ ʢʽʥʮʽ, 

ʷʢʠʭ ʫʪʚʦʨʶʶʪʴ ʝʣʽʧʩʦʾʜʥʽ ʘʨʪʝʨʽʦʣʠ, ʟʘʙʝʟʧʝʯʝʥʽ ʩʬʽʥʢʪʝʨʦʤ - ʤʫʬʪʦʶ ʟ 

ʨʝʪʠʢʫʣʷʨʥʠʭ ʚʦʣʦʢʦʥ ʽ ʢʣʽʪʠʥ. ɽʣʽʧʩʦʾʜʥʽ ʘʨʪʝʨʽʦʣʠ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʥʘ 

ʘʨʪʝʨʽʘʣʴʥʽ ʛʝʤʦʢʘʧʽʣʷʨʠ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʾʭ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʚʧʘʜʘʻ ʫ 

ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʫ ʮʠʨʢʫʣʷʮʽʶ ʢʨʦʚʽ. ɼʝʷʢʽ ʢʘʧʽʣʷʨʠ 

ʤʦʞʫʪʴ ʚʽʜʢʨʠʚʘʪʠʩʷ ʧʨʷʤʦ ʫ ʨʝʪʠʢʫʣʷʨʥʫ ʪʢʘʥʠʥʫ (ʚʽʜʢʨʠʪʠʡ ʢʨʦʚʦʦʙʽʛ) ï 

ʧʦʚʽʣʴʥʘ ʮʠʨʢʫʣʷʮʽʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʢʦʥʪʘʢʪ ʢʣʽʪʠʥ ʢʨʦʚʽ ʟ 

ʤʘʢʨʦʬʘʛʘʤʠ. ɺʽʜ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʧʦʯʠʥʘʻʪʴʩʷ ʚʝʥʦʟʥʘ 

ʩʠʩʪʝʤʘ ʩʝʣʝʟʽʥʢʠ: ʧʫʣʴʧʘʨʥʽ ʚʝʥʠ - ʪʨʘʙʝʢʫʣʷʨʥʽ ʚʝʥʠ - ʩʝʣʝʟʽʥʢʦʚʘ ʚʝʥʘ. ʋ 

ʤʽʩʮʷʭ ʧʝʨʝʭʦʜʫ ʩʠʥʫʩʽʚ ʫ ʚʝʥʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤ'ʷʟʦʚʽ ʩʬʽʥʢʪʝʨʠ, ʷʢʽ 

ʨʝʛʫʣʶʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʢʨʦʚʽ ʫ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʥʠʭ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʆʩʦʙʣʠʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʫʜʠʥʥʦʛʦ 

ʨʫʩʣʘ ʩʝʣʝʟʽʥʢʠ, ʾʾ ʩʪʨʦʤʠ ʡ ʝʣʝʤʝʥʪʽʚ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʾʭ 

ʮʠʪʦʪʦʧʦʛʨʘʬʽʷ ʚʽʜʨʽʟʥʷʻ ʩʝʣʝʟʽʥʢʫ ʚʽʜ ʽʥʰʠʭ ʽʤʫʥʥʠʭ ʦʨʛʘʥʽʚ [27, 187]. 

ʉʝʣʝʟʽʥʢʘ ʧʦʢʨʠʪʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʶ ʢʘʧʩʫʣʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʝʣʘʩʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʽ ʤʽʩʪʠʪʴ ʬʽʙʨʦʮʠʪʠ ʪʘ ʤʽʦʟʠʪʠ, ʟ 

ʧʦʚʝʨʭʥʽ ʚʢʨʠʪʘ ʤʝʟʦʪʝʣʽʻʤ [115]. ɺʽʜ ʢʘʧʩʫʣʠ ʫ ʧʘʨʝʥʭʽʤʫ ʚʽʜʭʦʜʷʪʴ 

ʪʨʘʙʝʢʫʣʠ, ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʽʟʥʷʶʪʴ 3 ʪʠʧʠ: ʩʫʜʠʥʥʽ, ʩʧʦʣʫʯʥʽ ʪʘ ʨʘʜʽʘʣʴʥʽ [9, 

46]. ʉʫʜʠʥʥʽ ʪʨʘʙʝʢʫʣʠ ʥʝʩʫʪʴ ʫ ʩʦʙʽ ʪʨʘʙʝʢʫʣʷʨʥʽ ʘʨʪʝʨʽʾ (ʤ'ʷʟʦʚʦʛʦ ʪʠʧʫ), 

ʪʨʘʙʝʢʫʣʷʨʥʽ ʚʝʥʠ (ʙʝʟʤôʷʟʦʚʦʛʦ ʪʠʧʫ) ʪʘ ʥʝʨʚʠ ʽ ʚʭʦʜʷʪʴ ʫ ʧʘʨʝʥʭʽʤʫ ʫ 

ʜʽʣʷʥʮʽ ʚʦʨʽʪ ʩʝʣʝʟʽʥʢʠ, ʫʪʚʦʨʶʶʯʠ ʪʨʘʙʝʢʫʣʷʨʥʝ ʜʝʨʝʚʦ. ʉʧʦʣʫʯʥʽ 

ʪʨʘʙʝʢʫʣʠ ʥʝ ʤʽʩʪʷʪʴ ʩʫʜʠʥ ʽ ʚʽʜʭʦʜʷʪʴ ʣʘʪʝʨʘʣʴʥʦ ʚʽʜ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣ, 

ʟʤʽʮʥʶʶʯʠ ʪʨʘʙʝʢʫʣʷʨʥʝ ʜʝʨʝʚʦ. ʈʘʜʽʘʣʴʥʽ ʪʨʘʙʝʢʫʣʠ ʚʽʜʭʦʜʷʪʴ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʢʘʧʩʫʣʠ ʨʘʜʽʘʣʴʥʦ ʚʛʣʠʙ ʜʦ ʪʨʘʙʝʢʫʣʷʨʥʦʛʦ ʜʝʨʝʚʘ. ɺʽʜ 

ʢʘʧʩʫʣʠ ʽ ʪʨʘʙʝʢʫʣ ʫ ʧʘʨʝʥʭʽʤʫ ʩʝʣʝʟʽʥʢʠ ʚʽʜʭʦʜʷʪʴ ʨʝʪʠʢʫʣʷʨʥʽ ʚʦʣʦʢʥʘ, ʷʢʽ 
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ʨʘʟʦʤ ʟ ʨʝʪʠʢʫʣʷʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʫʪʚʦʨʶʶʪʴ ʩʪʨʦʤʘʣʴʥʫ ʦʩʥʦʚʫ ʧʫʣʴʧʠ 

ʩʝʣʝʟʽʥʢʠ [233]. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʛʦ ʦʩʪʦʚʘ ʩʝʣʝʟʽʥʢʠ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ ʦʙôʻʤ ʦʨʛʘʥʫ ʧʨʠ ʩʢʦʨʦʯʝʥʥʽ ʤʽʦʮʠʪʽʚ ʢʘʧʩʫʣʠ ʪʘ 

ʪʨʘʙʝʢʫʣ ʽ ʩʪʠʩʢʘʥʥʽ ʨʝʪʠʢʫʣʷʨʥʦʾ ʩʽʪʢʠ [108, 219], ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ 

ʦʩʥʦʚʦʶ ʨʝʟʝʨʚʫʘʨʥʦʾ ʬʫʥʢʮʽʾ ʩʝʣʝʟʽʥʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʘ ʦʨʛʘʥʫ - 

ʨʝʪʠʢʫʣʷʨʥʘ ʪʢʘʥʠʥʘ, ʘ ʦʩʥʦʚʥʦʶ ʽʤʫʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʩʝʣʝʟʽʥʢʠ ʩʣʽʜ 

ʚʚʘʞʘʪʠ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʫ ʣʽʤʬʦʾʜʥʫ ʧʽʭʚʫ, ʷʢʘ ʦʪʦʯʫʻ ʮʝʥʪʨʘʣʴʥʫ ʘʨʪʝʨʽʦʣʫ 

(ʜʽʘʤʝʪʨ 20 - 60 ʤʢʤ), ʪʘ ʬʦʨʤʫʻ ʩʚʦʻʨʽʜʥʽ ʣʽʤʬʦʾʜʥʽ ʦʙʦʣʦʥʢʠ, ʬʫʪʣʷʨʠ, 

ʫʪʚʦʨʝʥʽ ʜʝʢʽʣʴʢʦʤʘ ʰʘʨʘʤʠ ʢʣʽʪʠʥ ʣʽʤʬʦʾʜʥʦʛʦ ʨʷʜʫ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʦʜʠʥʠʯʥʠʭ ʚʝʣʠʢʠʭ ʣʽʤʬʦʮʠʪʽʚ, 

ʢʦʥʮʝʥʪʨʠʯʥʦ ʦʪʦʯʫʶʯʠ ʧʫʣʴʧʘʨʥʽ ʘʨʪʝʨʽʾ [15, 183, 237].  

ʇʘʨʝʥʭʽʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢ ʟʚʘʥʦʾ ʩʝʣʝʟʽʥʢʦʚʦʾ ʧʫʣʴʧʠ, ʷʢʘ ʟʘ 

ʢʦʣʴʦʨʦʤ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʙʽʣʫ ʪʘ ʯʝʨʚʦʥʫ. ʏʝʨʚʦʥʘ ʧʫʣʴʧʘ ʩʪʘʥʦʚʠʪʴ ʜʦ 80 % 

ʫʩʽʻʾ ʧʘʨʝʥʭʽʤʠ ʩʝʣʝʟʽʥʢʠ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʽʚ ʪʘ ʚʝʥʦʟʥʠʭ 

ʩʠʥʫʩʽʚ. ɹʫʜʦʚʘ ʩʝʣʝʟʽʥʢʠ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʙʽʣʦʶ ʽ ʯʝʨʚʦʥʦʶ ʧʫʣʴʧʦʶ 

ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʫ. ɼʦ ʙʽʣʦʾ 

ʚʽʜʥʦʩʷʪʴʩʷ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʤʫʬʪʠ ʽ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ [27, 30, 

46].  

ʇʝʨʽʘʨʪʝʨʽʘʣʴʥʽ ʣʽʤʬʦʾʜʥʽ ʤʫʬʪʠ ʩʝʣʝʟʽʥʢʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʊ - ʟʘʣʝʞʥʦʾ 

ʟʦʥʠ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʧʝʨʝʚʘʞʥʦ ʚ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [13, 

31, 231]. ʃʽʤʬʘʪʠʯʥʽ ʘʨʪʝʨʽʘʣʴʥʽ ʧʽʭʚʠ ï ʚʠʪʷʛʥʫʪʽ ʚʟʜʦʚʞ ʧʫʣʴʧʘʨʥʦʾ ʘʨʪʝʨʽʾ 

ʩʢʫʧʯʝʥʥʷ ɺ ï ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʘ ʧʦ ʧʝʨʠʬʝʨʽʾ ʧʽʭʚʠ ʤʘʣʠʭ 

ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʩʧʨʷʤʦʚʘʥʽ ʜʦ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʪʘ 

ʟôʻʜʥʫʶʪʴʩʷ ʟ ʥʠʤʠ. ʇʝʨʽʘʨʪʝʨʽʦʣʷʨʥʫ ʣʽʤʬʦʾʜʥʫ ʧʽʭʚʫ ʫ ʱʫʨʽʚ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʟʦʥʠ: ʮʝʥʪʨʘʣʴʥʫ, ʧʝʨʠʬʝʨʠʯʥʫ ʽ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʢʘʥʘʣʠ, 

ʱʦ ʧʝʨʝʭʦʜʷʪʴ ʫ ʤʘʨʛʽʥʘʣʴʥʫ ʟʦʥʫ. ʄʦʨʬʦʣʦʛʽʯʥʦ ʜʘʥʽ ʜʽʣʷʥʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʝʪʠʢʫʣʷʨʥʠʭ ʚʦʣʦʢʦʥ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʪʝʤʥʠʤʠ ʷʜʨʘʤʠ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʤʘʢʨʦʬʘʛʽʚ ʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ [189, 

220]. ɻʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʦʥʘʤʠ 

ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʫ ʥʠʭ ʚʝʣʠʢʠʭ, ʩʚʽʪʣʠʭ ʤʦʣʦʜʠʭ 
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ʬʦʨʤ ʣʽʤʬʦʮʠʪʽʚ [15, 183]. ʋ ʩʚʽʪʣʦʤʫ ʛʝʨʤʽʥʘʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ʪʘ ʧʨʦʣʽʬʝʨʫʶʯʽ ɺ-ʣʽʤʬʦʮʠʪʠ, ʱʦ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ 

ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ɭ ʪʫʪ ʪʘʢʦʞ ʩʢʫʧʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ ʟ ʬʘʛʦʮʠʪʦʚʘʥʠʤʠ 

ʣʽʤʬʦʮʠʪʘʤʠ ʘʙʦ ʾʭ ʬʨʘʛʤʝʥʪʘʤʠ ʫ ʚʠʛʣʷʜʽ ʭʨʦʤʦʬʽʣʴʥʠʭ ʪʽʣʝʮʴ ʪʘ 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʨʝʘʢʪʠʚʥʠʡ ʮʝʥʪʨ ʩʚʽʪʣʠʡ. ʅʘ ʤʝʞʽ ʟ 

ʤʘʥʪʽʡʥʦʶ ʟʦʥʦʶ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʧʣʘʟʤʦʮʠʪʘʨʥʽ ʢʣʽʪʠʥʠ, ʱʦ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ. 

ʉʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʩʝʣʝʟʽʥʢʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽʤʫʥʥʦʾ ʪʘ ʢʨʦʚʦʪʚʦʨʥʦʾ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ 

ʛʝʤʦʧʦʝʟʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʝʘʢʪʠʚʥʽʩʪʴ 

[149]. 

ʄʘʥʪʽʡʥʘ ʟʦʥʘ ʦʪʦʯʫʻ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʫ ʟʦʥʫ ʪʘ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ 

ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ ʩʝʣʝʟʽʥʢʠ. ʋ ʜʘʥʽʡ ʟʦʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʙʘʛʘʪʦ ʤʘʣʠʭ ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʽ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ. [46, 

47]. ʂʣʽʪʠʥʠ ʤʘʥʪʽʡʥʦʾ ʟʦʥʠ ʱʽʣʴʥʦ ʧʨʠʣʷʛʘʶʪʴ ʦʜʠʥʘ ʜʦ ʦʜʥʦʾ ʽ 

ʨʦʟʰʘʨʦʚʫʶʪʴʩʷ ʮʠʨʢʫʣʷʨʥʦ ʩʧʨʷʤʦʚʘʥʠʤʠ ʪʦʚʩʪʠʤʠ ʨʝʪʠʢʫʣʷʨʥʠʤʠ 

ʚʦʣʦʢʥʘʤʠ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʤʘʥʪʽʡʥʘ ʟʦʥʘ ʥʝ ʙʝʨʝ ʫʯʘʩʪʽ ʫ ʧʨʦʮʝʩʘʭ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ [108, 223]. ʂʣʽʪʠʥʠ ʫʪʚʦʨʶʶʪʴ ʥʽʙʠ 

ʢʦʨʦʥʫ, ʨʦʟʪʘʰʦʚʘʥʫ ʮʠʨʢʫʣʷʨʥʦ ʩʧʨʷʤʦʚʘʥʠʤʠ, ʪʦʚʩʪʠʤʠ ʨʝʪʠʢʫʣʷʨʥʠʤʠ 

ʚʦʣʦʢʥʘʤʠ. 

ʄʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʷʚʣʷʻ ʩʦʙʦʶ 

ʧʝʨʝʭʽʜʥʫ ʜʽʣʷʥʢʫ ʤʽʞ ʙʽʣʦʶ ʪʘ ʯʝʨʚʦʥʦʶ ʧʫʣʴʧʦʶ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʊ - ʽ 

ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʧʦʦʜʠʥʦʢʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʨʝʪʠʢʫʣʷʨʥʠʭ ʢʣʽʪʠʥ, ʤʦʥʦʮʠʪʽʚ, 

ʝʦʟʠʥʦʬʽʣʽʚ ʽ ʦʪʦʯʝʥʘ ʤʘʨʛʽʥʘʣʴʥʠʤʠ ʩʠʥʫʩʦʾʜʥʠʤʠ ʩʫʜʠʥʘʤʠ ʟ 

ʱʽʣʠʥʦʧʦʜʽʙʥʠʤʠ ʧʦʨʘʤʠ ʫ ʩʪʽʥʮʽ. ʉʘʤʝ ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ 

ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ, ʫ ʚʠʜʘʣʝʥʥʽ ʟ ʢʨʦʚʦʪʦʢʫ ʩʪʦʨʦʥʥʽʭ ʚʢʣʶʯʝʥʴ, ʙʫʜʫʯʠ 

ʤʽʩʮʝʤ ʟʘʭʦʧʣʝʥʥʷ ʟʤʽʥʝʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʪʘ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɼʦʚʝʜʝʥʦ 

ʧʨʠʩʫʪʥʽʩʪʴ ʪʫʪ ʦʩʦʙʣʠʚʦʾ ʧʦʧʫʣʷʮʽʾ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʤʽʛʨʫʶʪʴ ʫ ʙʽʣʫ ʧʫʣʴʧʫ 

[208, 211, 218]. 

ʏʝʨʚʦʥʘ ʧʫʣʴʧʘ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʙʽʣʦʶ, ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 3/4 ʚʩʴʦʛʦ ʦʙôʻʤʫ 
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ʩʝʣʝʟʽʥʢʠ, ʪʘ ʧʨʦʥʠʟʘʥʘ ʩʠʥʫʩʦʾʜʥʠʤʠ ʩʫʜʠʥʘʤʠ (ʢʘʧʽʣʷʨʘʤʠ 

ʩʠʥʫʩʦʾʜʘʣʴʥʦʛʦ ʪʠʧʫ ʜʽʘʤʝʪʨʦʤ ʜʦ 200 ʤʢʤ) [240]. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʨʝʪʠʢʫʣʷʨʥʦʾ ʪʢʘʥʠʥʠ, ʫ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʣʝʡʢʦʮʠʪʠ, 

ʧʣʘʟʤʦʮʠʪʠ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʜʦʟʨʽʚʘʥʥʷ, ʯʠʩʣʝʥʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ, ʘ 

ʪʘʢʦʞ ʩʝʣʝʟʽʥʢʦʚʽ ʘʙʦ ʧʫʣʴʧʘʨʥʽ ʪʷʞʽ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʟʤʦʮʠʪʦʛʝʥʝʟ [29, 

62].  

 ʋ ʧʝʪʣʷʭ ʨʝʪʠʢʫʣʷʨʥʦʾ ʩʽʪʢʠ ʧʫʣʴʧʘʨʥʠʭ ʪʷʞʽʚ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʟʨʽʣʦʩʪʽ, ʟʨʽʣʽ ʪʘ ʥʝʟʨʽʣʽ 

ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʪʘ ʘʢʪʠʚʥʦ ʬʘʛʦʮʠʪʫʶʯʽ ʤʘʢʨʦʬʘʛʠ, ʷʢʽ ʟ ʥʠʤʠ 

ʚʟʘʻʤʦʜʽʶʪʴ. ʊʫʪ ʟʘʢʽʥʯʫʶʪʴ ʩʚʦʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʩʝʢʨʝʪʫʶʪʴ ʘʥʪʠʪʽʣʘ 

ʧʣʘʟʤʦʮʠʪʠ, ʧʦʧʝʨʝʜʥʠʢʠ ʷʢʠʭ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʩʶʜʠ ʟ ʙʽʣʦʾ ʧʫʣʴʧʠ. ʋ 

ʧʫʣʴʧʘʨʥʠʭ ʪʷʞʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʢʫʧʯʝʥʥʷ ɺ ï ʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʬʦʨʤʫʚʘʪʠ ʥʦʚʽ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ [36, 49]. ɼʣʷ ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʚʝʣʠʢʽ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʟʽ ʩʚʽʪʣʠʤʠ 

ʮʝʥʪʨʘʤʠ, ʟʙʽʣʴʰʝʥʥʷ ʫ ʪʢʘʥʠʥʽ ʩʝʣʝʟʽʥʢʠ ʧʣʘʟʤʦʙʣʘʩʪʽʚ ʽ ʧʣʘʟʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ; ʧʨʦʣʽʬʝʨʘʮʽʷ ʤʘʢʨʦʬʘʛʽʚ.  

ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʟʘʪʨʠʤʫʶʪʴʩʷ ʤʦʥʦʮʠʪʠ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ ʤʘʢʨʦʬʘʛʠ. ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ʽ ʚʦʣʦʢʥʘ ʯʝʨʚʦʥʦʾ 

ʧʫʣʴʧʠ ʫʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʝ ʧʝʨʝʧʣʝʪʽʥʥʷ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʦʧʝʪʣʠʩʪʦʾ 

ʤʝʨʝʞʠʚʥʦʾ ʩʽʪʢʠ, ʥʘ ʦʜʥʠʭ ʜʽʣʷʥʢʘʭ ʣʝʞʘʪʴ ʱʽʣʴʥʦ, ʥʘ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʢʦʤʽʨʢʠ, ʘʙʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʟʜʦʚʞʥʴʦ, ʻ ʜʽʣʷʥʢʠ ʙʝʟ 

ʥʘʧʨʘʚʣʝʥʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚʦʣʦʢʦʥ. ʄʽʩʮʷʤʠ ʨʝʪʠʢʫʣʷʨʥʽ ʚʦʣʦʢʥʘ ʜʝʨʝʚʦʚʠʜʥʦ 

ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʘʙʦ ʫʪʚʦʨʶʶʪʴ ʜʽʣʷʥʢʠ ʟ ʚʦʡʣʦʢʦʚʠʜʥʠʤ ʧʝʨʝʧʣʝʪʽʥʥʷʤ. 

ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ʩʚʽʪʣʦ ʟʘʙʘʨʚʣʝʥʽ, ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʽ ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʬʦʨʤʠ, ʤʘʶʪʴ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʚʽʜʨʦʩʪʢʽʚ. ʂʦʞʥʘ ʢʣʽʪʠʥʘ ʤʘʻ ʦʚʘʣʴʥʝ ʘʙʦ 

ʢʨʫʛʣʝ ʷʜʨʦ, ʙʽʜʥʝ ʭʨʦʤʘʪʠʥʦʤ, ʷʢʠʡ ʫ ʚʠʛʣʷʜʽ ʛʣʠʙʦʢ. ʂʣʽʪʠʥʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʫ ʤʽʩʮʷʭ ʧʝʨʝʩʽʢʘʥʥʷ ʚʦʣʦʢʦʥ, ʘ ʾʭ ʚʽʜʨʦʩʪʢʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʩʽʪʢʠ. 

ʇʠʪʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʛʽʩʪʦʛʝʥʝʟʫ ʪʘ ʮʠʪʦʬʽʟʽʦʣʦʛʽʾ ʨʝʪʠʢʫʣʷʨʥʠʭ ʢʣʽʪʠʥ 

ʩʝʣʝʟʽʥʢʠ ʚʩʝ ʱʝ ʥʝ ʚʠʨʽʰʝʥʝ. ʇʽʜ ʪʝʨʤʽʥʦʤ ñʨʝʪʠʢʫʣʷʨʥʘ ʢʣʽʪʠʥʘò 

ʨʦʟʫʤʽʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʚʝʣʴʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʚʦʾʤʠ 
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ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʬʫʥʢʮʽʷʤʠ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʛʣʷʜʽʚ ʨʷʜʫ ʘʚʪʦʨʽʚ ʧʨʘʚʦʤʽʨʥʦ 

ʚʠʨʽʟʥʷʪʠ ʫ ʩʝʣʝʟʽʥʮʽ ʬʘʛʦʮʠʪʫʶʯʽ ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʮʠʪʦʧʣʘʟʤʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʟʦʩʦʤ ʪʘ ʬʘʛʦʩʦʤ ʪʘ 

ʫʯʘʩʪʴ ʫ ʩʧʝʮʠʬʽʯʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ. ɺʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʩʠʩʪʝʤʠ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʝʥʪʨʘʣʴʥʦʶ ʣʘʥʢʦʶ 

ʽʤʫʥʦʨʝʛʫʣʷʮʽʾ [75]. ɼʨʫʛʠʡ ʨʽʟʥʦʚʠʜ ï ʥʝʬʘʛʦʮʠʪʫʶʯʽ ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ï 

ʤʘʶʪʴ ʦʚʘʣʴʥʫ, ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʫ ʯʠ ʟʽʨʢʦʧʦʜʽʙʥʫ ʬʦʨʤʫ, ʦʚʘʣʴʥʝ ʯʠ 

ʚʠʪʷʛʥʫʪʝ ʷʜʨʦ ʟ ʜʠʬʫʟʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤ ʭʨʦʤʘʪʠʥʦʤ. ʎʽ ʢʣʽʪʠʥʠ 

ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʚʦʣʦʢʥʘʤʠ ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ. ɯʥʦʜʽ ʮʽ ʢʣʽʪʠʥʠ ʥʘʟʠʚʘʶʪʴ 

ʚʣʘʩʥʠʤʠ ʩʪʨʦʤʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʝʪʠʢʫʣʷʨʥʦʾ ʪʢʘʥʠʥʠ ʣʽʤʬʦʾʜʥʠʭ 

ʩʪʨʫʢʪʫʨ. ʊʨʝʪʽʡ ʚʠʜ ʢʣʽʪʠʥ ï ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʢʣʽʪʠʥʠ, ʚʦʥʠ ʥʝʘʢʪʠʚʦʚʘʥʽ, 

ʪʘ ʚʘʞʢʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ. ʏʝʨʝʟ ʩʣʘʙʢʠʡ ʨʦʟʚʠʪʦʢ ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʝʣ ʯʽʪʢʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʥʠ ʥʝ ʤʘʶʪʴ [236].  

ʉʧʣʝʥʝʢʪʦʤʽʷ ʫ ʱʫʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʛʝʧʘʪʦʮʠʪʽʚ 

ʧʝʯʽʥʢʠ [177], ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɸʇʋɼ - ʢʣʽʪʠʥ ʥʘʜʥʠʨʥʠʢʽʚ ʱʫʨʽʚ ʧʨʠ 

ʟʥʠʞʝʥʥʽ ʧʣʦʱʽ ʤʦʟʢʦʚʦʾ ʨʝʯʦʚʠʥʠ [103].  

ɯʩʥʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʩʝʣʝʟʽʥʢʘ ʦʯʠʱʘʻ ʮʠʨʢʫʣʶʯʁʫ ʢʨʦʚ 

ʚʽʜ ʢʣʽʪʠʥ ʟʽ ʟʤʽʥʝʥʦʶ ʤʝʤʙʨʘʥʦʶ [38, 132, 157]. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ ʊ-

ʣʽʤʬʦʮʠʪʠ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʽʥʪʝʨʜʠʛʠʪʫʶʯʠʤʠ 

ʤʘʢʨʦʬʘʛʘʤʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʾʤ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʤʽʢʨʦʦʪʦʯʝʥʥʷ 

ʩʝʣʝʟʽʥʢʠ, ʩʪʠʤʫʣʶʶʯʠ ʾʭ ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʽʶ ʽ ʧʨʦʣʽʬʝʨʘʮʽʶ [12, 29, 108]. 

ʊʘʢ, ʪʽʤʝʢʪʦʤʽʷ ʫ ʤʠʰʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʝʨʠʪʨʦʧʦʝʟʫ ʚ ʩʝʣʝʟʽʥʮʽ, ʘ ʫ 

ʪʚʘʨʠʥ ʟ ʧʨʠʨʦʜʞʝʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʪʠʤʫʩʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ 

ʣʽʤʬʦʾʜʥʦʛʦ ʽ ʝʨʠʪʨʦʾʜʥʦʛʦ ʨʦʩʪʢʽʚ ʢʨʦʚʦʪʚʦʨʝʥʥʷ, ʘʢʪʠʚʘʮʽʷ ʢʽʩʪʢʦʚʦʛʦ 

ʛʨʘʥʫʣʦʤʦʥʦʮʠʪʦʧʦʝʟʘ ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʨʠʪʨʦʾʜʥʠʭ 

ʢʣʽʪʠʥ ʫ ʩʝʣʝʟʽʥʮʽ [682]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʱʝ ʥʝ ʜʦʩʷʛʥʫʪʦ ʧʦʚʥʝ ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʩʪʨʦʤʘʣʴʥʠʭ 

ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ, ʾʭ ʧʦʭʦʜʞʝʥʥʷ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʧʦ 

ʩʫʙʢʦʤʧʘʨʪʤʝʥʪʘʤ ʦʨʛʘʥʫ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʥʘ ʣʽʤʬʦʾʜʥʽ ʢʣʽʪʠʥʠ ʧʨʠ 

ʩʪʨʝʩʽ: ʥʝ ʚʠʟʥʘʯʝʥʘ ʧʨʠʨʦʜʘ ʚʫʟʣʠʢʦʚʠʭ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ, ʽʩʥʫʶʪʴ 
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ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʨʦʟʫʤʽʥʥʽ ʧʦʭʦʜʞʝʥʥʷ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ, 

ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ, ʱʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʥʝʜʦʣʽʢʦʤ ʜʦʩʣʽʜʞʝʥʴ 

ʣʽʤʬʦʾʜʥʦʾ ʽ ʩʪʨʦʤʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʦʨʛʘʥʽʚ ʽʤʫʥʦʛʝʥʝʟʫ, ʦʩʦʙʣʠʚʦ ʫ 

ʜʠʪʷʯʦʤʫ ʚʽʮʽ, ʪʘ ʟʘʪʨʫʜʥʷʻ ʨʦʟʫʤʽʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʽʤʫʥʦʤʦʜʫʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [74]. 

 

 

1.2. ʇʦʨʫʰʝʥʥʷ ʽʤʫʥʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ 

ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʜʽʾ ʨʽʟʥʠʭ ʝʢʟʦ- ʪʘ ʝʥʜʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʪʘ ʰʣʷʭʠ ʾʭ ʢʦʨʝʢʮʽʾ. 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʷʭ, ʟʦʢʨʝʤʘ 

ʧʨʠ ʩʝʧʩʠʩʽ, ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠ ʽʥʬʝʢʮʽʡʥʠʭ 

ʭʚʦʨʦʙʘʭ, ʟʘ ʫʤʦʚ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʩʪʨʝʩʫ ʪʘ ʽʥ.[49, 80, 81, 83, 142, 143]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʚʠʪʢʫ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʘʭ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʣʽʤʬʦʮʠʪʠ ʟʘʣʠʰʘʶʪʴ ʾʭ ʽ ʟʘʩʝʣʷʶʪʴ ʧʝʨʠʬʝʨʽʡʥʽ ʣʽʤʬʦʾʜʥʽ 

ʦʨʛʘʥʠ [186, 242]. ʊʘʤ ʚʦʥʠ ʥʝ ʟʘʪʨʠʤʫʶʪʴʩʷ ʥʘʜʦʚʛʦ ʟʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ ʜʚʦʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭʥʶ ʥʝʚʧʠʥʥʫ ʢʨʫʛʦʚʝʨʪʴ ï ʧʦʥʦʚʣʝʥʥʷ ʪʘ 

ʨʝʮʠʨʢʫʣʷʮʽʾ [167]. ʄʽʛʨʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʧʨʦʮʝʩ ʪʘʢʦʞ ʽ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʣʘʥʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʮʽʡ ʣʘʥʮʽ (ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʩʠʛʥʘʣʽʚ) ʫ ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 

ʟʘʣʫʯʘʶʪʴʩʷ ʩʪʦʚʙʫʨʦʚʽ ʢʨʦʚʦʪʚʦʨʥʽ ʢʣʽʪʠʥʠ, ʧʦʧʝʨʝʜʥʠʢʠ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 

ʜʦʟʨʽʚʘʶʯʽ ɺ ï ʪʘ ʊ-ʣʽʤʬʦʮʠʪʠ [209, 212]. 

ɺʽʜʦʤʦ, ʱʦ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʽʪʠʥ 

ʤʽʢʨʦʦʪʦʯʝʥʥʷ ʩʝʣʝʟʽʥʢʠ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʨʝʛʫʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʠʭ 

ʢʣʽʪʠʥ ʫ ʜʘʥʦʤʫ ʦʨʛʘʥʽ [12, 108]. 

ʅʘʜʤʽʨʥʠʡ ʚʠʢʠʜ ʮʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʩʧʦʣʫʢ ʛʽʧʝʨʘʢʪʠʚʦʚʘʥʠʤʠ 

ʤʘʢʨʦʬʘʛʘʤʠ ʽʥʜʫʢʫʻ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʢʣʽʪʠʥʘʭ ʚʦʛʥʠʱʘ ʟʘʧʘʣʝʥʥʷ, 

ʤʽʩʮʝʚʽ ʪʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʧʦʩʠʣʝʥʥʷ ʘʛʨʝʛʘʮʽʾ 
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ʪʨʦʤʙʦʮʠʪʽʚ [184, 232]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʽʧʦʢʩʽʷ ʪʢʘʥʠʥ, 

ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ [8, 201].  

ʇʘʪʦʛʝʥʝʟ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʦʜʝʧʨʝʩʽʾ ʧʨʠ ʚʘʞʢʽʡ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʢʦʧʠʯʝʥʥʷ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ; ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ; ʧʦʩʠʣʝʥʥʷ ʪʨʘʥʩʣʦʢʘʮʽʾ ʝʥʜʦʪʦʢʩʠʥʽʚ ʽ 

ʤʽʢʨʦʬʣʦʨʠ ʟ ʢʠʰʢʠ ʫ ʢʨʦʚ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʫ ʢʨʦʚʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʃʇʉ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʙʘʢʪʝʨʽʻʤʽʾ; ʧʦʨʫʰʝʥʥʷ 

ʦʙʤʽʥʫ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʫ ʢʣʽʪʢʘʭ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ (ʜʠʩʥʫʢʣʝʦʪʠʜʦʟ); 

ʧʦʨʫʰʝʥʥʷ ʮʠʪʦʢʽʥʦʚʦʛʦ ʩʪʘʪʫʩʫ (ʽʩʪʦʪʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ʥʘʜ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ ʮʠʪʦʢʽʥʘʤʠ) [196]. ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʽʥʬʝʢʮʽʾ ʪʘ ʩʝʧʪʠʯʥʦʛʦ ʰʦʢʫ, ʱʦ ʽʥʜʫʢʫʶʪʴʩʷ ʛʨʘʤʥʝʛʘʪʠʚʥʦʶ ʤʽʢʨʦʬʣʦʨʦʶ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʯʠʥʥʠʢʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʩʘʤʽʡ ʨʽʟʥʽʡ ʧʘʪʦʣʦʛʽʾ ʣʶʜʠʥʠ 

[144]. ʋ ʢʣʽʥʽʯʥʽʡ ʽʤʫʥʦʣʦʛʽʾ ʾʭ ʚʠʜʽʣʝʥʥʷ ʫʢʨʘʡ ʚʘʞʣʠʚʝ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʽʜʩʪʘʚʽ 

ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʪʝʨʘʧʽʾ.  

ʇʨʦʪʝ, ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʪʝʨʤʽʯʥʽʡ 

ʪʨʘʚʤʽ ʦʨʛʘʥʽʟʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ.  

 

1.3. ʄʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʦʨʛʘʥʽʚ ʧʨʠ ʦʧʽʢʦʚʽʡ 

ʭʚʦʨʦʙʽ 

 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʪʷʞʢʠʭ ʦʧʽʢʘʭ ʥʘʩʪʫʧʘʶʪʴ ʟʥʘʯʥʽ ʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʚʩʽʭ ʦʨʛʘʥʽʚ ʪʘ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ [48, 79, 113]. 

ʇʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʽʩʣʷ ʪʝʨʤʽʯʥʠʭ ʪʨʘʚʤ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ, 

ʪʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʚ ʥʽʡ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʦ - ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘ 

ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʨʝʢʮʽʾ ʻ ʘʢʪʫʘʣʴʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ [34]. 

ʅʝ ʤʦʞʥʘ ʥʝ ʚʽʜʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʤ ʧʨʦʷʚʦʤ 

ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʻ ʦʧʽʢʦʚʠʡ ʰʦʢ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 
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ʧʣʦʱʘ ʛʣʠʙʦʢʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʩʢʣʘʜʘʻ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʧʦʥʘʜ 

21 ï 40 % ʧʦʚʝʨʭʥʽ ʪʽʣʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠ, ʱʦ ʜʦʩʷʛʥʫʪʽ ʫ 

ʣʽʢʫʚʘʥʥʽ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʣʝʪʘʣʴʥʽʩʪʴ ʭʚʦʨʠʭ ʟ ʚʘʞʢʠʤʠ ʦʧʽʢʘʤʠ ʽ, ʧʝʨʝʜʫʩʽʤ, 

ʦʧʽʢʦʚʠʤ ʰʦʢʦʤ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʣʽʢʫʚʘʥʥʷ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʪʘʮʽʦʥʘʨʘʭ, ʦʪʞʝ, ʪʠʧʦʚʽ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʝʜʤʝʪʦʤ 

ʜʠʩʢʫʩʽʡ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ [160, 165]. 

ʊʝʨʤʽʯʥʘ ʪʨʘʚʤʘ ʚʞʝ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʟʘʧʫʩʢʘʻ ʚ ʦʨʛʘʥʽʟʤʽ ʣʘʥʮʶʛ 

ʨʝʘʢʮʽʡ ʚ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʢʣʘʜʥʠʭ ʽʤʫʥʦʤʦʜʫʣʷʮʽʡʥʠʭ 

ʟʤʽʥ [98, 125]. ɺʠʟʥʘʯʝʥʠʡ ʟʚôʷʟʦʢ ʦʧʽʢʦʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʟ ʟʤʽʥʘʤʠ, 

ʢʦʪʨʽ, ʷʢ ʧʝʚʥʘ ʨʝʘʢʮʽʷ ʥʘ ʦʧʽʢ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʝʣʝʟʽʥʮʽ. ʐʢʽʨʘ ʪʘʢʦʞ ʤʘʻ 

ʩʚʦʻʨʽʜʥʽ ʩʪʨʫʢʪʫʨʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʧʝʨʠʚʘʩʢʫʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ 

ʚʫʟʣʠʢʠ ʣʽʤʬʘʪʠʯʥʠʭ ʢʘʧʽʣʷʨʽʚ ʪʘ ʚʝʥʫʣ ʰʢʽʨʠ [139, 178]. ʋ ʪʘʢʠʭ ʚʫʟʣʠʢʘʭ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʨʠʩʫʪʥʽ ʊ - ʽ ɺ-ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ. ʅʘ ʧʣʦʱʽ ʦʧʽʢʫ 

ʬʦʨʤʫʻʪʴʩʷ ʪʢʘʥʠʥʥʠʡ ʜʝʪʨʠʪ ʽʟ ʟʥʘʯʥʦʶ ʤʽʢʨʦʙʥʦʶ ʧʨʠʩʫʪʥʽʩʪʶ. ʆʩʪʘʥʥʽ 

ʨʘʟʦʤ ʟ ʘʫʪʦʘʥʪʠʛʝʥʘʤʠ ʟ ʮʽʻʾ ʧʣʦʱʽ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʣʽʤʬʠ, ʪʘ ʜʦ ʤʘʢʨʦʬʘʛʽʚ 

ʚʫʟʣʠʢʽʚ. ʇʦʪʽʤ ʤʘʢʨʦʬʘʛʠ ʟ ʘʥʪʠʛʝʥʘʤʠ ʪʘʢʦʞ ʦʧʠʥʷʶʪʴʩʷ ʫ ʣʽʤʬʘʪʠʯʥʠʭ 

ʰʣʷʭʘʭ ʽ ʚʫʟʣʘʭ, ʘ ʧʦʪʽʤ ʫ ʢʨʦʚʽ, ʪʘ ʧʦʩʪʫʧʦʚʦ ʥʘʜʭʦʜʷʪʴ ʫ ʩʝʣʝʟʽʥʢʫ, 

ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ [190, 222], ʫ ʛʽʧʦʪʘʣʘʤʫʩ [213]. 

ʋ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʘʭ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 99% ʘʥʪʠʛʝʥʽʚ. ʋ ʥʠʭ ʪʘʢ ʩʘʤʦ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʢʣʽʪʠʥʠ ï ʝʬʝʢʪʦʨʠ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʘʜʭʦʜʞʝʥʥʷ 

ʙʫʜʴ - ʷʢʠʭ ʘʥʪʠʛʝʥʽʚ ʨʝʘʛʫʶʪʴ ʢʣʽʪʠʥʠ ʥʝ ʣʠʰʝ ʦʨʛʘʥʽʚ, ʱʦ ʜʨʝʥʫʶʪʴ ʤʽʩʮʝ 

ʚʭʦʜʞʝʥʥʷ ʘʥʪʠʛʝʥʫ, ʘʣʝ ʡ ʪʠʤʫʩʘ [194, 215], ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʩʝʣʝʟʽʥʢʠ, ʚ 

ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʧʦʧʝʨʝʜʥʠʢʽʚ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ. ʇʨʦ ʥʘʷʚʥʽʩʪʴ 

ʨʝʛʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʽʚ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ 

ʩʚʽʜʯʠʪʴ ʪʝ, ʱʦ ʧʽʩʣʷ ʘʥʪʠʛʝʥʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʮʝʩʠ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʽʚ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʬʘʢʪʦʨʘʤʠ ʤʘʢʨʦʬʘʛʽʚ ʩʝʣʝʟʽʥʢʠ, ʙʨʠʞʦʚʠʭ ʣʽʤʬʘʪʠʯʥʠʭ 

ʚʫʟʣʽʚ, ʘ ʧʨʦʮʝʩʠ ʤʦʥʦʮʠʪʦʛʝʥʝʟʘ ï ʬʘʢʪʦʨʘʤʠ ʤʘʢʨʦʬʘʛʽʚ ʟ ʚʦʛʥʠʱʘ 

ʟʘʧʘʣʝʥʥʷ [77, 78].  
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ʄʘʢʨʦʬʘʛʠ ʧʝʨʰʠʤʠ ʟ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʘʢʪʫʶʪʴ ʟ 

ʽʥʬʝʢʮʽʡʥʠʤ ʘʛʝʥʪʦʤ ʘʙʦ ʽʥʬʽʢʦʚʘʥʦʶ ʢʣʽʪʠʥʦʶ, ʧʦʛʣʠʥʘʶʯʠ ʽ 

ʧʝʨʝʪʨʘʚʣʶʶʯʠ ʾʭ, ʧʨʝʟʝʥʪʫʶʪʴ ʘʥʪʠʛʝʥʠ ʊ - ʽ ɺ-ʣʽʤʬʦʮʠʪʘʤ ʪʘ ʽʥʽʮʽʶʶʪʴ 

ʨʦʟʚʠʪʦʢ ʢʣʽʪʠʥʥʦʾ ʪʘ ʛʫʤʦʨʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʂʦʥʪʘʢʪ ʤʘʢʨʦʬʘʛʽʚ ʟ 

ʯʫʞʦʨʽʜʥʠʤʠ ʩʫʙʩʪʘʥʮʽʷʤʠ ʚʝʜʝ ʜʦ ʩʪʠʤʫʣʷʮʽʾ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

[217]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʦʥʠ ʚʠʜʽʣʷʶʪʴ ʜʝʩʷʪʢʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, 

ʪʘʢʠʭ ʷʢ ʌʅʇ - Ŭ, ʽʥʪʝʨʬʝʨʦʥ, ɯʃ - 1, ɯʃ - 6, ɯʃ - 8, ʢʠʩʥʝʚʽ ʨʘʜʠʢʘʣʠ, 

ʥʽʪʨʦʩʧʦʣʫʢʠ ʪʘ ʽʥ. [181]. 

ʂʣʽʪʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʩʠʥʪʝʟʫʶʪʴ ʛʫʤʦʨʘʣʴʥʠʡ ʬʘʢʪʦʨ ï 

ʤʽʻʣʦʧʝʧʪʠʜʠ, ʢʦʪʨʽ ʚ 2 - 3 ʨʘʟʠ ʧʽʜʚʠʱʫʶʪʴ ʘʥʪʠʪʽʣʦʛʝʥʝʟ ʚ ʽʤʫʥʥʠʭ 

ʢʣʽʪʠʥʘʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ. ɻʦʣʦʚʥʘ ʤʽʰʝʥʴ ʩʪʠʤʫʣʷʪʦʨʥʠʭ ʤʽʻʣʦʧʝʧʪʠʜʽʚ 

ʪʘʢ ʟʚʘʥʽ ʤʦʚʯʘʟʥʽ ʘʥʪʠʪʽʣʦʫʪʚʦʨʶʶʯʽ ʢʣʽʪʠʥʠ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʘʥʪʠʪʽʣʘ, 

ʘʣʝ ʩʝʢʨʝʮʽʷ ʾʭ ʟ ʢʣʽʪʠʥʠ ʟʘʙʣʦʢʦʚʘʥʘ. ʄʽʻʣʦʧʝʧʪʠʜʠ ʟʥʽʤʘʶʪʴ ʮʶ ʙʣʦʢʘʜʫ ʽ 

ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʪʽʣ ʟʨʦʩʪʘʻ. ʉʫʪʥʽʩʪʴ ʜʽʾ ï ʟʥʷʪʪʷ ʽʥʛʽʙʽʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʘʥʪʠʪʽʣʦ ʫʪʚʦʨʶʶʯʽ ʢʣʽʪʠʥʠ ʩʫʧʨʝʩʦʨʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ. ʄʦʚʯʘʟʥʽ 

ʘʥʪʠʪʽʣʦʫʪʚʦʨʶʶʯʽ ʢʣʽʪʠʥʠ, ʱʦ ʪʘʢ ʽ ʥʝ ʨʦʟʧʦʯʘʣʠ ʩʝʢʨʝʮʽʶ ʘʥʪʠʪʽʣ, 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ɺ-ʣʽʤʬʦʮʠʪʠ ʧʘʤôʷʪʽ [140].  

ɼʦʩʣʽʜʥʠʢʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʦʧʽʢʦʚʠʡ ʰʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʠʥʘʤʽʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ ʫ ʧʝʨʠʬʝʨʠʯʥʽʡ ʢʨʦʚʽ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʘʣʴʜʦʩʪʝʨʦʥʫ ʫ ʧʝʨʰʫ ʜʦʙʫ ʦʧʽʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 4,3 ʨʘʟʠ, ʘ 

ʢʦʨʪʠʟʦʣʫ - ʫ 1,5 ʨʘʟʠ [200]. ɻʽʩʪʘʤʽʥ ʜʽʻ ʟʙʫʜʣʠʚʦ ʥʘ ʷʜʨʘ ʛʽʧʦʪʘʣʘʤʫʩʘ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ɸʂʊɻ ʘʜʝʥʦʛʽʧʦʬʽʟʦʤ; ɸʂʊɻ ʽ 

ʘʜʨʝʥʘʣʽʥ ʩʪʠʤʫʣʶʶʪʴ ʢʽʨʢʦʚʫ ʨʝʯʦʚʠʥʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ 

ʚʠʜʽʣʝʥʥʷ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ, ʜʽʷ ʦʩʪʘʥʥʽʭ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ 

ʭʘʨʘʢʪʝʨʥʦʾ ʢʘʨʪʠʥʠ ʩʪʨʝʩʫ [234]. ʉʠʩʪʝʤʥʽ ʨʝʘʢʮʽʾ ʘʜʨʝʥʘʣʽʥʫ, ʱʦ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʘʭʽʢʘʨʜʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʩʠʩʪʦʣʽʯʥʦʛʦ ʘʨʪʝʨʽʘʣʴʥʦʛʦ 

ʪʠʩʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʡ ʧʦʩʠʣʝʥʥʷʤ ʪʝʧʣʦʧʨʦʜʫʢʮʽʾ [214], 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʩʽ ʩʪʘʜʽʾ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʽ ʧʨʠʛʥʽʯʫʶʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ 

ʟʘʛʦʶʚʘʥʥʷ ʦʧʽʢʦʚʦʾ ʨʘʥʠ [188, 94, 96]. 

ʇʨʠ ʩʪʨʝʩʽ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʚ ʫʨʘʞʝʥʦʤʫ ʦʨʛʘʥʽʟʤʽ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ 
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ʪʝʤʧʝʨʘʪʫʨ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʤʦʙʽʣʽʟʘʮʽʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ 

ʨʝʩʫʨʩʽʚ ʦʨʛʘʥʽʟʤʫ, ʘ ʾʭ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ï ʧʝʨʝʜʘʯʘ ʟ ʩʠʩʪʝʤ, 

ʷʢʽ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʘʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʬʘʢʪʦʨʫ, ʚ ʩʠʩʪʝʤʠ 

ʩʧʝʮʠʬʽʯʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʮʶ ʘʜʘʧʪʘʮʽʶ. ʎʝ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ 

ʚʪʦʨʠʥʥʦʛʦ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʧʨʠ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ. ʉʠʩʪʝʤʘ ʘʥʪʠʽʥʬʝʢʮʽʡʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʝ ʚʠʢʦʥʫʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʪʘʙʦʣʽʯʥʠʭ ʬʫʥʢʮʽʡ, ʥʝ ʧʨʠʡʤʘʻ 

ʫʯʘʩʪʴ ʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʢʠʩʥʶ ʪʘ ʧʽʜʪʨʠʤʮʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʪʘʪʫʩʫ 

ʦʨʛʘʥʽʟʤʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʟ ʧʝʨʰʠʭ ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʝʩʫ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʥʘ ʢʦʨʠʩʪʴ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʘʜʘʧʪʘʮʽʶ [95]. ʅʘʧʨʠʢʣʘʜ, ʣʽʤʬʦʮʠʪʠ, ʷʢʽ ʨʦʟʧʘʜʘʶʪʴʩʷ 

ʧʽʜ ʜʽʻʶ ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʽʚ, ʚʠʢʦʥʫʶʪʴ ʪʨʦʬʦʮʠʪʥʫ ʬʫʥʢʮʽʶ ï ʾʭ ʥʫʢʣʝʾʥʦʚʽ 

ʢʠʩʣʦʪʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ ʪʘ ʤʝʪʘʙʦʣʽʪʠ ʫʪʠʣʽʟʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʘʭ ʨʝʧʘʨʘʮʽʾ ʪʘ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʦʰʢʦʜʞʝʥʠʭ ʪʢʘʥʠʥ. ɺʝʩʴ ʧʝʨʽʦʜ ʟʙʝʨʝʞʝʥʥʷ ʩʪʨʝʩʦʨʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʘʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ [63]. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʤʫ ʻ ʚʽʜʦʤʘ ʪʨʽʘʜʘ ʉʝʣʴʻ: ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʩʪʨʝʩʫ ʥʘ 

ʦʨʛʘʥʽʟʤ ʚʽʜʤʽʯʘʻʪʴʩʷ, ʢʨʽʤ ʧʦʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʦʚʦ - 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʛʽʧʝʨʪʨʦʬʽʷ ʥʘʜʥʠʨʥʠʢʦʚʠʭ ʟʘʣʦʟ (ʦʨʛʘʥ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʫ 

ʜʦʤʽʥʫʶʯʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʛʦʤʝʦʩʪʘʟʫ) ʽ ʘʪʨʦʬʽʷ ʪʠʤʫʩʘ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʫʧʽʥʴ ʘʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʣʠ ʜʽʾ ʩʪʨʝʩʦʨʥʦʛʦ ʬʘʢʪʦʨʫ: ʯʠʤ 

ʚʘʞʯʘ ʪʨʘʚʤʘ, ʪʠʤ ʟʥʘʯʥʽʰʘ ʘʪʨʦʬʽʷ ʪʠʤʫʩʘ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʧʣʠʚʫ 

ʩʪʨʝʩʦʨʥʦʛʦ ʬʘʢʪʦʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʪʠʤʫʩʘ [98]. 

ɿʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʪʠʤʫʩʽ, ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʤʽʥʘʤʠ ʫ 

ʚʩʽʡ ʩʠʩʪʝʤʽ ʘʥʪʠʽʥʬʝʢʮʽʡʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ: ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʝʬʽʮʠʪ 

ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʥʝʧʦʚʥʦʮʽʥʥʽʩʪʴ ʢʣʽʪʠʥ ʬʘʛʦʮʠʪʘʨʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʽ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʽʥʬʝʢʮʽʾ ʧʨʠ ʚʘʞʢʠʭ 

ʦʧʽʢʘʭ [175, 180]. ʅʘ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʯʘʩʪʠʥʘ ʢʣʽʪʠʥ ʪʠʤʫʩʘ 

ʛʠʥʝ ʰʣʷʭʦʤ ʘʧʦʧʪʦʟʫ (ʪʠʤʦʮʠʪʠ, ʝʧʽʪʝʣʽʦʨʝʪʠʢʫʣʦʮʠʪʠ, ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ, 

ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ ʚʝʥʫʣ), ʥʝʢʨʦʟʫ (ʪʠʤʦʮʠʪʠ, 

ʝʧʽʪʝʣʽʦʨʝʪʠʢʫʣʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ 

ʚʝʥʫʣ), ʤʽʪʦʪʠʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ (ʪʠʤʦʮʠʪʠ), ʘʧʦʥʝʢʨʦʟʫ (ʪʠʤʦʮʠʪʠ ʪʘ 
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ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ), ʘʚʪʦʬʘʛʽʾ (ʝʧʽʪʝʣʽʦʨʝʪʠʢʫʣʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ) ʪʘ 

ʟʨʦʛʦʚʽʥʥʷ (ʝʧʽʪʝʣʽʦʨʝʪʠʢʫʣʦʮʠʪʠ ʪʽʣʝʮʴ ɻʘʩʩʘʣʷ) [168, 173, 174]. 

ʆʧʽʢʦʚʘ ʪʨʘʚʤʘ, ʷʢ ʽ ʙʫʜʴ - ʷʢʘ ʽʥʰʘ, ʚʠʢʣʠʢʘʻ ʜʫʞʝ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʪʽʩʥʦʤʫ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʽʟʤʫ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʠʤ 

ʟʤʽʥʘʤ ʧʨʠ ʪʨʘʚʤʽ [98, 127, 131]. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʦʧʽʢʦʚʘ ʭʚʦʨʦʙʘ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʛʣʠʙʦʢʠʭ ʟʤʽʥ ʫʩʽʭ ʣʘʥʦʢ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ 

ʩʘʤʠʤ ʷʢʽʩʥʫ ʩʪʘʣʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʥʠʞʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʪʠʤʽʢʨʦʙʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʤʫ. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʮʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʤʘʻ ʤʽʩʮʝ ʫ ʩʠʩʪʝʤʘʭ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʽʤʫʥʦʛʝʥʝʟʫ [61, 

136]. 

ɿʘ ʜʘʥʠʤʠ ɻʘʚʨʠʣʶʢ - ʉʢʠʙʠ ʪʘ ɺʦʣʢʦʚʘ ʂ.ʉ. [40, 41] ʫ ʩʪʨʫʢʪʫʨʘʭ 

ʩʝʣʝʟʽʥʢʠ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ (ʩʪʘʜʽʾ ʰʦʢʫ ʪʘ ʨʘʥʥʴʦʾ ʪʦʢʩʝʤʽʾ) ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ 

ʪʨʘʚʤʠ ʚʽʜʤʽʯʘʶʪʴʩʷ ʧʨʠʩʪʦʩʫʚʘʣʴʥʦ - ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʪʘ ʥʘʷʚʥʽ ʧʦʯʘʪʢʦʚʽ 

ʦʟʥʘʢʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ. ɿʙʽʣʴʰʫʶʪʴʩʷ ʤʘʩʦʤʝʪʨʠʯʥʠʡ ʪʘ ʣʽʥʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʦʨʛʘʥʫ, ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʻ ʢʦʻʬʽʮʽʻʥʪ ɺʦʛʝʥʚʦʨʪʘ, ʫ 1,94 ʨʘʟʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ɻʽʧʝʨʧʣʘʟʽʷ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʚʽʜʦʙʨʘʞʘʻ ʟʨʦʩʪʘʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʨʝʘʢʮʽʡ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʚʠʟʥʘʯʝʥʽ ʦʟʥʘʢʠ ʘʢʪʠʚʘʮʽʾ ʊ - ʢʣʽʪʠʥʥʦʾ ʪʘ ʤʘʢʨʦʬʘʛʘʣʴʥʦʾ 

ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ (ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ CD45
+
, CD68

+
, CD3

+
 ʪʘ CD8

+
 ʢʣʽʪʠʥ). 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʦ ʚʠʷʚʣʝʥʽ ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʽ ʟʤʽʥʠ ʦʨʛʘʥʫ 

(ʧʦʚʥʦʢʨʽʚ'ʷ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʪʘ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ, ʩʧʦʚʽʣʴʥʝʥʥʷ ʢʨʦʚʦʪʦʢʫ ʚ 

ʩʫʜʠʥʘʭ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ), ʧʽʜʚʠʱʝʥʥʷ ʩʫʜʠʥʥʦ - ʪʢʘʥʠʥʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʛʝʤʦʢʦʘʛʫʣʷʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʜʠʩʝʤʽʥʦʚʘʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʦʛʦ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʧʦʯʘʪʦʢ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ [45, 82, 84].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʽʢʦʚʫ ʭʚʦʨʦʙʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 

ʚʪʦʨʠʥʥʦʶ ʽʤʫʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʟ ʧʨʷʤʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʰʢʽʨʠ ï 

ʥʘʡʙʽʣʴʰʦʛʦ ʽʤʫʥʥʦʛʦ ʦʨʛʘʥʫ ʦʨʛʘʥʽʟʤʫ, ʧʨʠ ʷʢʽʡ ʦʩʦʙʣʠʚʦ ʧʨʠʛʥʽʯʝʥʽ 
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ʢʣʽʪʠʥʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ [98, 166], ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʥʝʘʜʝʢʚʘʪʥʘ ʩʠʩʪʝʤʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʫ ʦʨʛʘʥʽʟʤʽ, ʧʨʠʛʥʽʯʫʶʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʽ ʘʥʪʠʽʥʬʝʢʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [16, 226]. 

ʅʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʶ ʩʪʘʥʫ 

ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʫ ʦʙʧʝʯʝʥʠʭ, ʚ ʟʚôʷʟʢʫ ʟ ʧʨʦʮʝʩʦʤ ʟʘʛʦʻʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʪʠʤʠ 

ʤʝʪʦʜʘʤʠ ʜʝʪʦʢʩʠʢʘʮʽʾ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ [97]. 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʦʧʽʢʦʚʘ ʭʚʦʨʦʙʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 

ʚʪʦʨʠʥʥʦʶ ʽʤʫʥʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʧʨʠ ʷʢʽʡ ʦʨʛʘʥʽʟʤ ʩʪʘʻ ʙʝʟʟʘʭʠʩʥʠʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʘʪʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʩʪʚʦʨʶʶʪʴʩʷ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʽʥʬʝʢʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʘʜʝʢʚʘʪʥʽʩʪʴ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʷʢ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʟʘʛʦʻʥʥʷ ʨʘʥ, ʪʘʢ ʽ ʥʘ ʘʢʪʠʚʥʝ 

ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʨʝʟʫʣʴʪʘʪ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ. ʅʘʧʨʘʚʣʝʥʘ ʟʤʽʥʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʻ ʦʜʥʠʤ ʽʟ 

ʘʢʪʫʘʣʴʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ [97]. 

 

1.4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʢʦʣʦʾʜʥʦ-

ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʧʨʠ ʪʝʨʤʽʯʥʽʡ ʪʨʘʚʤʽ. 

 

 ʉʴʦʛʦʜʥʽ ʣʽʢʫʚʘʥʥʷ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʘʪʦʛʝʥʝʪʠʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʚʢʣʶʯʘʻ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʾʾ 

ʧʝʨʽʦʜʠʟʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʽʟ ʧʽʩʣʷʦʧʽʢʦʚʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʣʘʟʤʘʬʝʨʝʟʫ ʧʨʦʷʚʣʷʣʦʩʴ ʤʝʥʰʠʤ ʧʨʦʷʚʦʤ 

ʤʽʩʮʝʚʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʚ ʜʽʣʷʥʮʽ ʨʫʙʮʽʚ ʽ ʥʠʞʯʠʤ ʨʽʚʥʝʤ ʚʤʽʩʪʫ 

ʘʫʪʦʘʛʨʝʩʠʚʥʠʭ ʬʘʢʪʦʨʽʚ [16, 104]. ʇʨʦʪʝ, ʧʦʨʷʜ ʽʟ ʧʦʟʠʪʠʚʥʠʤ ʝʬʝʢʪʦʤ 

ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ ʚʽʜʤʽʯʝʥʦ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ ʘʚʪʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʫ 

ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ ʧʽʩʣʷ ʧʣʘʟʤʘʬʝʨʝʟʫ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʢʦʥʘʥʥʷ ʧʦʚʪʦʨʥʠʭ 

ʧʨʦʮʝʜʫʨ ʯʝʨʝʟ 4ï5 ʪʠʞʥʽʚ. ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʦʧʽʢʦʚʠʭ ʨʘʥ ʤôʷʢʠʭ ʪʢʘʥʠʥ 

ʟʘʩʪʦʩʫʚʘʥʥʷ 2 % ʟʘʩʦʙʫ ʂʨʦʪʦʟʠʥ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʨʘʞʝʥʠʭ ʘʥʪʠʩʝʧʪʠʯʥʠʭ, 
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ʩʦʨʙʮʽʡʥʠʭ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʛʫʶʯʠʡ 

ʚʧʣʠʚ ʥʘ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʨʢʫʣʶʶʯʠʭ ʽʤʫʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ 

ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʫ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʚ ʟʦʥʽ 

ʦʧʽʢʦʚʦʾ ʨʘʥʠ [137].  

ʋ ʧʦʜʘʣʴʰʦʤʫ ʚʝʜʝʪʴʩʷ ʙʦʨʦʪʴʙʘ ʟ ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʻʶ, ʟʛʫʱʝʥʥʷʤ ʢʨʦʚʽ 

ʽ ʽʥʪʦʢʩʠʢʘʮʽʻʶ: ʚʚʦʜʷʪʴ ʚʝʣʠʢʽ ʜʦʟʠ ʩʠʨʦʚʘʪʢʠ, ʧʣʘʟʤʠ (1,0 - 1,5 ʣ ʚ ʜʝʥʴ), 

ʽʟʦʪʦʥʽʯʥʠʡ ʨʦʟʯʠʥ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ (ʜʦ 2 ʣ), 40 % ʨʦʟʯʠʥ ʛʣʶʢʦʟʠ (ʧʦ 60 100 

ʤʣ), 10 % ʨʦʟʯʠʥ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ (ʧʦ 40 - 50 ʤʣ), ʢʨʦʚʦʟʘʤʽʥʥʠʢʠ, ʙʽʣʢʦʚʠʡ 

ʛʽʜʨʦʣʽʟʘʪ ʪʘ ʽʥ. ʋ ʮʽʡ ʬʘʟʽ ʧʝʨʝʙʽʛʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʧʦʢʘʟʘʥʘ ʽʥʪʝʥʩʠʚʥʘ 

ʽʥʬʫʟʽʡʥʘ ʪʝʨʘʧʽʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʤʧʝʥʩʘʮʽʷ ʛʽʧʦʚʦʣʝʤʽʾ ʪʘ ʢʦʨʝʢʮʽʷ ʧʦʨʫʰʝʥʴ 

ʦʢʩʠʛʝʥʘʮʽʾ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʪʦʢʩʝʤʽʾ. ɺʚʝʜʝʥʥʷ ʽʥʬʫʟʽʡʥʠʭ 

ʨʦʟʯʠʥʽʚ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʫʻ ʧʨʦʛʥʦʟ ʪʘ ʟʤʝʥʰʫʻ ʘʢʪʠʚʥʽʩʪʴ ʮʠʪʦʢʽʥʽʚ 

ʟʘʧʘʣʝʥʥʷ, ʽ ʨʽʚʝʥʴ ʧʦʣʽʦʨʛʘʥʥʠʭ ʫʨʘʞʝʥʴ, ʷʢʽ ʚʚʘʞʘʶʪʴ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ 

ʧʨʦʷʚʽʚ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ [188, 195]. 

ʇʦʻʜʥʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʾ ʢʨʠʩʪʘʣʦʾʜʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʟ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʤ ʪʝʪʨʘʢʨʦʭʤʘʣʝʤ ʚʽʜʙʫʣʦʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʥʦʚʦʛʦ ʢʦʣʦʾʜʥʦ - ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʽʥʬʫʟʽʡʥʦʛʦ ʨʦʟʯʠʥʫ ʧʽʜ ʣʘʙʦʨʘʪʦʨʥʠʤ 

ʢʦʜʦʤ HAES-LX-5 %. ʋ ɼʋ Ăɯʥʩʪʠʪʫʪ ʧʘʪʦʣʦʛʽʾ ʢʨʦʚʽ ʪʘ ʪʨʘʥʩʬʫʟʽʡʥʦʾ 

ʤʝʜʠʮʠʥʠò ʅɸʄʅ ʋʢʨʘʾʥʠ (ʤ. ʃʴʚʽʚ) ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʽʥʬʫʟʽʡʥʠʡ ʨʦʟʯʠʥ HAES-LX-5 %. ʇʨʝʧʘʨʘʪ, ʷʢ ʢʦʣʦʾʜʥʫ ʦʩʥʦʚʫ, ʚʤʽʱʫʻ 

ʧʦʣʽ(0 - 2 ï ʛʽʜʨʦʢʩʠʝʪʠʣ ) ʢʨʦʭʤʘʣʶ (ʩʝʨʝʜʥʷ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʩʪʘʥʦʚʠʪʴ 

130 000 ɼʘʣʴʪʦʥ, ʩʪʫʧʽʥʴ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʟʘʤʽʱʝʥʥʷ 0,4) ï 5 %, ʘ ʪʘʢʦʞ 

ʙʘʛʘʪʦʘʪʦʤʥʠʡ ʩʧʠʨʪ ʢʩʠʣʽʪʦʣ ï 5 %, ʟʘʣʫʞʥʶʚʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘʪʨʽʶ 

ʣʘʢʪʘʪ ï 1,5 %, ʥʘʪʨʽʶ ʭʣʦʨʠʜ ï 0,8 %, ʢʘʣʽʶ ʭʣʦʨʠʜ ï 0,03 %, ʢʘʣʴʮʽʶ 

ʭʣʦʨʠʜ ï 0,02 %, ʤʘʛʥʽʶ ʭʣʦʨʠʜ ï 0,01 %. ɯʦʥʥʠʡ ʩʢʣʘʜ ʨʦʟʯʠʥʫ ʤʘʻ ʥʘʩʪʫʧʥʫ 

ʩʪʨʫʢʪʫʨʫ: Na
+ 
ï 270,7 ʤʤʦʣʴ/ʣ, K

+ 
ï 4,0 ʤʤʦʣʴ/ʣ, Ca

++ 
ï 1,8 ʤʤʦʣʴ/ʣ, Mg

++ 
ï 

1,1 ʤʤʦʣʴ/ʣ, Cl
 - 
ï 146,6 ʤʤʦʣʴ/ʣ, ʉʅ3ʉʅ(ʆʅ)ʉʆʆ

 - 
ï 133,8 ʤʤʦʣʴ/ʣ. 

ʊʝʦʨʝʪʠʯʥʘ ʦʩʤʦʣʷʨʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ, ʷʢʽʡ ʧʽʜʣʷʛʘʻ, ʜʦʩʣʽʜʞʝʥʥʶ, ʩʢʣʘʜʘʻ 890 

ʤʦʩʤʦʣʴ/ʣ, ʱʦ ʫ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʦʩʤʦʣʷʨʥʽʩʪʴ ʽʟʦʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ NaCl 
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ʪʘ ʦʩʤʦʣʷʨʥʽʩʪʴ ʧʣʘʟʤʠ ʢʨʦʚʽ [100, 101]. ʈʦʟʯʠʥ ɻʝʢʦʪʦʥ (HAES-LX-5%), 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʜʦʛʦʩʧʽʪʘʣʴʥʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ ʛʦʩʧʽʪʘʣʴʥʦʤʫ ʝʪʘʧʘʭ 

ʣʽʢʫʚʘʥʥʷ ʧʦʪʝʨʧʽʣʠʭ ʟ ʧʦʻʜʥʘʥʦʶ ʪʨʘʚʤʦʶ [138]. ʉʴʦʛʦʜʥʽ ʟʘ ʜʘʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʠ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʠʟʠʢ/ʢʦʨʠʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʛʽʜʨʦʢʩʠʝʪʠʣʢʨʦʭʤʘʣʶ ʧʨʠ ʨʽʟʥʠʭ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʝʥʜʦʽʥʪʦʢʩʠʢʘʮʽʻʶ [99]. ɺʦʜʥʦʯʘʩ 

ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʛʽʜʨʦʢʩʠʝʪʠʣʢʨʦʭʤʘʣʶ ʟʘʣʠʰʘʶʪʴʩʷ ʙʘʟʦʚʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʽʧʦʚʦʣʝʤʽʯʥʠʭ ʩʪʘʥʽʚ, ʷʢ ʫ ʚʽʡʩʴʢʦʚʽʡ ʤʝʜʠʮʠʥʽ, 

ʪʘʢ ʽ ʫ ʮʠʚʽʣʴʥʠʭ ʢʣʽʥʽʢʘʭ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʢʨʦʣʷʭ ʥʘ ʤʦʜʝʣʽ ʪʦʢʩʠʯʥʦʛʦ 

ʛʝʧʘʪʠʪʫ, ʷʢʠʡ ʚʠʢʣʠʢʘʥʠʡ ʧʨʦʚʝʜʝʥʥʷʤ ʧʽʜʰʢʽʨʥʠʭ ʽʥôʻʢʮʽʡ 

ʯʦʪʠʨʠʭʣʦʨʠʩʪʦʛʦ ʚʫʛʣʝʮʶ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʫ ʜʦʟʽ 10 

ʤʣ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʚʠʷʚʣʷʣʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʨʝʧʘʨʘʪʫ [102]. 

ɯʥʬʫʟʽʡʥʽ ʛʽʧʝʨʦʩʤʦʣʷʨʥʽ ʨʦʟʯʠʥʠ (ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ HAES-

LX-5 %) ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʪʚʘʨʠʥ ʧʨʠ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʷʚʣʷʶʪʴ ʘʜʘʧʪʦʛʝʥʥʽ (ʮʠʪʦ - ʪʘ 

ʘʥʛʽʦʧʨʦʪʝʢʪʦʨʥʽ) ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʥʘʙʨʷʢʫ ʪʘ 

ʢʨʦʚʦʚʠʣʠʚʽʚ, ʧʦʧʝʨʝʜʞʘʶʪʴ ʘʣʴʪʝʨʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʝʧʘʨʘʮʽʾ ʢʣʽʪʠʥ 

ʢʽʨʢʦʚʦʾ ʨʝʯʦʚʠʥʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ [157, 198, 199].  

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʣʽʧʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʯʽʥʢʠ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ HAES-LX-5 % ʫʞʝ ʫ ʧʝʨʽʦʜ 

ʦʧʽʢʦʚʦʛʦ ʰʦʢʫ [153, 154]. ʇʨʠ ʽʥʬʫʟʽʡʥʽʡ ʪʝʨʘʧʽʾ ʢʦʣʦʾʜʥʦ - 

ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʤʦʨʬʦʣʦʛʽʷ ʧʝʯʽʥʢʠ ʱʫʨʽʚ ʧʦʣʽʧʰʫʚʘʣʘʩʴ ʫʞʝ 

ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ [155, 156]. ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʜʽʾ ʽʥʬʫʟʽʾ 

ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʜʜʟʝʨʢʘʣʶʻʪʴʩʷ ʫ ʧʦʢʨʘʱʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ, 

ʧʨʠʩʢʦʨʝʥʥʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʪʘ ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ ʟ ʦʧʽʢʦʤ ʫ 

ʛʨʫʧʘʭ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʽ HAES-LX-5 %. 

ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʫ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʚʩʪʘʥʦʚʣʝʥʦ 

ʫ ʧʝʨʽʦʜ 14 - 30 ʜʦʙʠ [64, 65]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʢʦʣʦʾʜʥʦ 
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- ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʣʽʥʽʯʥʠʡ ʩʪʘʥ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʛʽʧʦʬʽʟʘ [87, 88, 89, 90], ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ 

[67] ʽ ʪʠʤʫʩʘ [172, 176] ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʫ ʱʫʨʽʚ. 

ʇʦʣʽʧʰʫʻʪʴʩʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʤʝʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ 

[169], ʧʦʢʘʟʥʠʢʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ, ʢʦʤʧʝʥʩʘʪʦʨʥʦ - ʧʨʠʩʪʦʩʫʚʘʣʴʥʽ 

ʨʝʘʢʮʽʾ ʧʨʠʨʦʜʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, ʛʫʤʦʨʘʣʴʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʣʘʥʦʢ 

ʽʤʫʥʽʪʝʪʫ. 

ʂʦʣʦʾʜʥʽ ʧʨʝʧʘʨʘʪʠ, ʘ ʛʦʣʦʚʥʝ - ʨʘʥʥʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʤʝʥʰʫʶʪʴ 

ʣʝʪʘʣʴʥʽʩʪʴ ʫ ʨʘʥʥʽ ʪʘ ʚʽʜʜʘʣʝʥʥʽ ʧʝʨʽʦʜʠ ʧʽʩʣʷ ʦʧʽʢʫ (57, 58, 117, 135]. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʽʥʬʫʟʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʤʝʥʰʫʻ ʘʢʪʠʚʥʽʩʪʴ ʮʠʪʦʢʽʥʽʚ 

ʟʘʧʘʣʝʥʥʷ, ʧʦʣʽʧʰʫʻ ʘʜʘʧʪʘʮʽʶ ʪʘ ʢʦʤʧʝʥʩʘʮʽʶ ʧʦʨʫʰʝʥʥʳʭ ʬʫʥʢʮʽʡ 

ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʫʨʘʞʝʥʠʭ ʧʨʠ ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ [171]. 

ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʫ ʟʚôʷʟʢʫ ʟ ʦʧʽʢʦʚʦʶ ʪʨʘʚʤʦʶ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʚʠʤʘʛʘʻ ʧʦʛʣʠʙʣʝʥʦʛʦ, ʨʽʟʥʦʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʨʽʚʥʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ 

ʤʝʜʠʢʦ - ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʣʴʥʦ - ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʱʫʨʘʭ ʚʠʚʯʝʥʽ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʜʽʾ ʽʥʬʫʟʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ (1, 3 ʪʘ 7 

ʜʦʙʘ). ʊʘʢ, ʧʨʠ ʽʥʬʫʟʽʾ HAES-LX-5 % ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʫ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʪʘʢʦʾ ʫ ʽʥʪʘʢʪʥʠʭ 

ʪʚʘʨʠʥ. ɯʥʬʫʟʽʷ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʽʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʧʨʠʟʚʦʜʠʣʘ ʜʦ 

ʟʤʽʥ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʋ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʟʙʽʣʴʰʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ HAES-LX-5 % ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ. ɺ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʷʣʠ 

ʤʘʢʨʦʬʘʛʠ ʫ ʮʠʪʦʧʣʘʟʤʽ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʝʣʴʥʽ ʚʝʣʠʢʽ ʛʝʪʝʨʦʬʘʛʦʩʦʤʠ. ʋ 

ʧʣʘʟʤʦʮʠʪʘʭ ʨʦʟʰʠʨʝʥʽ ʢʘʥʘʣʴʮʽ ʰʦʨʩʪʢʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ. ɺʢʘʟʘʥʽ 

ʟʤʽʥʠ ʻ ʧʨʦʷʚʦʤ ʧʽʜʚʠʱʝʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ ʥʘ ʜʘʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [51]. 

ʏʝʨʝʟ 1, 3 ʽ 7 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 
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ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʽʟ ʩʦʨʙʽʪʦʣʦʤ, ʜʠʩʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʩʝʣʝʟʽʥʮʽ ʙʫʣʠ 

ʤʝʥʰ ʚʠʨʘʞʝʥʽ ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl. ɿʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʦʟʠʪʠʚʥʠʭ ʯʠ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʢʦʣʦʾʜʥʦ - ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ 

ʩʝʣʝʟʽʥʢʠ, ʷʢ ʧʝʨʠʬʝʨʠʯʥʦʛʦ ʦʨʛʘʥʫ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ 

ʚʚʝʜʝʥʥʽ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ. 

ɺʩʝ ʚʠʱʝ ʚʠʢʣʘʜʝʥʝ ʩʪʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ - ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-

5 %. 
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ʈʆɿɼɯʃ 2 

 

ɿɸɻɸʃʔʅɸ ʄɽʊʆɼʀʂɸ ɯ ʆʉʅʆɺʅɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

2.1. ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ 200 

ʙʽʣʠʭ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʘʭ - ʩʘʤʮʷʭ ʤʘʩʦʶ 160 - 200 ʛ., ʦʪʨʠʤʘʥʠʭ ʽʟ ʚʽʚʘʨʽʶ 

ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ ñɯʥʩʪʠʪʫʪ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠò. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʧʨʦʙʣʝʤʥʦʾ ʥʘʫʢʦʚʦ - ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʢʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ - ʜʦʩʣʽʜʥʦʛʦ 

ʮʝʥʪʨʫ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. 

ʇʠʨʦʛʦʚʘ, ʷʢʘ ʩʝʨʪʠʬʽʢʦʚʘʥʘ ʄʆɿ ʋʢʨʘʾʥʠ (ʧʦʩʚʽʜʯʝʥʥʷ ˉ 003/10 ʚʽʜ 

11.01.2010 ʨʦʢʫ) ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʬʘʨʤʘʢʦʣʦʛʽʾ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ.  ʄ.ɯ. ʇʠʨʦʛʦʚʘ, ʷʢʘ ʩʝʨʪʠʬʽʢʦʚʘʥʘ 

ʄʆɿ ʋʢʨʘʾʥʠ (ʧʦʩʚʽʜʯʝʥʥʷ ˉ000679 ʚʽʜ 11.01.2008 ʨʦʢʫ). 

ʅʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʪʨʠʤʘʥʠʡ ʜʦʟʚʽʣ ʢʦʤʽʩʽʾ ʟ ʙʽʦʝʪʠʢʠ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

(ʧʨʦʪʦʢʦʣ ˉ10 ʚʽʜ 23 ʣʠʩʪʦʧʘʜʘ 2017 ʨʦʢʫ), ʷʢʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʪʠʯʥʠʤ ʪʘ ʤʦʨʘʣʴʥʦ - ʧʨʘʚʦʚʠʤ ʚʠʤʦʛʘʤ ʟʛʽʜʥʦ 

ʥʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ˉ281 ʚʽʜ 01.11.2000 ʨ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʨʝʢʦʤʝʥʜʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʱʦʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʢʦ - ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʚʘʨʠʥ ʪʘ 

ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɼʝʨʞʘʚʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ʄʆɿ 

ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ ʜʦʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ 

ʙʝʟʧʝʢʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ (GLP), ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 3447 - IV ʇʨʦ 

ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʚʽʜ 21 ʣʶʪʦʛʦ 2006 ʨʦʢʫ.  
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ʗʢ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʝʧʘʨʘʪ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʣʦʾʜʥʦ-

ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʡ ʧʨʝʧʘʨʘʪ HAES-LX-5 %, ʨʦʟʨʦʙʣʝʥʠʡ ʫ ɼʋ ñɯʥʩʪʠʪʫʪ 

ʧʘʪʦʣʦʛʽʾ ʢʨʦʚʽ ʪʘ ʪʨʘʥʩʬʫʟʽʡʥʦʾ ʤʝʜʠʮʠʥʠ ʅɸʄʅ ʋʢʨʘʾʥʠò [ʇʘʪʝʥʪ ʥʘ 

ʚʠʥʘʭʽʜ 93776].  

ʇʨʝʧʘʨʘʪ ʤʽʩʪʠʪʴ ʛʽʜʨʦʢʩʠʝʪʠʣʢʨʦʭʤʘʣʴ - 200/0,5 ʘʙʦ 

ʛʽʜʨʦʢʩʠʝʪʠʣʢʨʦʭʤʘʣʴ - 130/0,4, ʘ ʪʘʢʦʞ ʢʩʠʣʽʪʦʣ, ʥʘʪʨʽʶ ʣʘʢʪʘʪ, ʥʘʪʨʽʶ 

ʭʣʦʨʠʜ, ʢʘʣʽʶ ʭʣʦʨʠʜ, ʢʘʣʴʮʽʶ ʭʣʦʨʠʜ, ʤʘʛʥʽʶ ʭʣʦʨʠʜ ʧʨʠ ʥʘʩʪʫʧʥʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʤʘʩ.%: ʛʽʜʨʦʢʩʠʝʪʠʣʢʨʦʭʤʘʣʴ - 200/0,5 (MM 

200000 ɼʘʣʴʪʦʥ, ʄɿ 0,5) 4,5 - 5,0 ʘʙʦ ʛʽʜʨʦʢʩʠʝʪʠʣʢʨʦʭʤʘʣʴ - 130/0,4 (MM 

130000 ɼʘʣʴʪʦʥ, ʄɿ 0,4) 4,5 - 5,0 ʢʩʠʣʽʪʦʣ 4,0 - 6,0 ʥʘʪʨʽʶ ʣʘʢʪʘʪ 1,35 - 1,66 

ʥʘʪʨʽʶ ʭʣʦʨʠʜ 0,72 - 0,88 ʢʘʣʽʶ ʭʣʦʨʠʜ 0,027 - 0,033 ʢʘʣʴʮʽʶ ʭʣʦʨʠʜ (ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʩʫʭʫ ʨʝʯʦʚʠʥʫ) 0,017 - 0,023 ʤʘʛʥʽʶ ʭʣʦʨʠʜ (ʚ ʧʝʨʝʨʘʭʫʥʢʫ 

ʥʘ 0,008 - 0,0125 ʚ ʩʫʭʫ ʨʝʯʦʚʠʥʫ) ʚʦʜʘ ʜʣʷ ʽʥ'ʻʢʮʽʡ ʨʝʰʪʘ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʧʨʝʧʘʨʘʪ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʽʦʥʥʠʡ ʩʢʣʘʜ: Na+ - 270,7 ʤʤʦʣʴ/ʣ, K+ - 4,0 

ʤʤʦʣʴ/ʣ, ʉʘ++ - 1,8 ʤʤʦʣʴ/ʣ, Mg++ - 1,1 ʤʤʦʣʴ/ʣ, ʉl - - 146,6 ʤʤʦʣʴ/ʣ, 

CH3CH(OH)COO - - 133, 8 ʤʤʦʣʴ/ʣ. ʆʩʤʦʣʷʨʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ - 890 ʤʆʩʤ/ʣ. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʛʦ ʧʨʦʧʠʩʫ, ʦʩʥʦʚʥʠʤʠ ʜʽʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʝʧʘʨʘʪʫ ʻ 

ʛʽʜʨʦʢʩʠʝʪʠʣʴʦʚʘʥʠʡ ʢʨʦʭʤʘʣʴ, ʢʩʠʣʽʪʦʣ, ʥʘʪʨʽʶ ʣʘʢʪʘʪ ʪʘ ʝʣʝʢʪʨʦʣʽʪʠ [100, 

101]. 

ʗʢ ʨʝʬʝʨʝʥʩ - ʧʨʝʧʘʨʘʪ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʣʦʾʜʥʦ - ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʡ 

ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʷʢʠʡ ʩʝʨʽʡʥʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʂʠʾʚʩʴʢʠʤ 

ɿɸʊ ñɹʽʦʬʘʨʤʘò (ʉʝʨʪʠʬʽʢʘʪ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 

464/09 - 300200000 ʚʽʜ 12.03.2009 ʨʦʢʫ ʪʘ ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʣʢʦʚʦ - ʩʦʣʴʦʚʠʡ 

ʨʦʟʯʠʥ, ʱʦ ʷʢ ʢʦʣʦʾʜʥʫ ʦʩʥʦʚʫ ʤʽʩʪʠʪʴ 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 %. ɯʦʥʥʠʡ ʩʢʣʘʜ ʧʨʝʧʘʨʘʪʫ ʤʘʻ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ: Na
+ 

ï 343,5 ʤʤʦʣʴ/ʣ, K
+ 
ï 1,0 ʤʤʦʣʴ/ʣ, Ca

++
ï0,9 ʤʤʦʣʴ/ʣ, Cl

 - 
ï 139,7 ʤʤʦʣʴ/ʣ, 

ʅʉʆ3
 - 
ï 1,2 ʤʤʦʣʴ/ʣ, ʉʅ3ʉʅ(ʆʅ)ʉʆʆ

 - 
ï 187,4 ʤʤʦʣʴ/ʣ. ʆʩʤʦʣʷʨʥʽʩʪʴ 

ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʪʴ 1020 ʤʦʩʤʦʣʴ/ʣ. [119]. 
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ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ, ʱʦ ʱʫʨʠ-ʩʘʤʮʽ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ 

ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʟʘ ʫʤʦʚ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʛʠʥʫʣʠ ʚʩʽ ʜʦ 9-ʾ ʜʦʙʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʝ ʜʦʞʠʚʘʶʯʠ ʜʦ ʧʽʟʥʴʦʾ ʩʪʘʜʽʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ. ʊʦʤʫ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʪʘ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʽʥʬʫʟʽʡʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. 

ʋʩʽʤ ʪʚʘʨʠʥʘʤ ʧʝʨʝʜ ʤʦʜʝʣʶʚʘʥʥʷʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʙʽʯʥʽ 

ʧʦʚʝʨʭʥʽ ʪʫʣʫʙʘ ʙʨʠʣʠ ʤʝʭʘʥʽʯʥʦʶ ʤʘʰʠʥʢʦʶ ʪʘ ʙʝʟʧʝʯʥʦʶ ʙʨʠʪʚʦʶ.  

ʂʘʪʝʪʝʨ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʫ ʩʪʝʛʥʦʚʫ ʚʝʥʫ ʪʘ ʧʽʜʰʠʚʘʣʠ ʧʽʜ ʰʢʽʨʫ, ʡʦʛʦ 

ʧʨʦʩʚʽʪ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʟʘʧʦʚʥʶʚʘʣʠ ʪʠʪʨʦʚʘʥʠʤ ʨʦʟʯʠʥʦʤ ʛʝʧʘʨʠʥʫ (0,1 ʤʣ 

ʛʝʧʘʨʠʥʫ ʥʘ 10 ʤʣ 0,9 % ʨʦʟʯʠʥʫ NaCl) ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʚʚʝʜʝʥʥʷ ʨʝʯʦʚʠʥ (ʨʠʩ. 

2.1).  

 

 

 

ʈʠʩ. 2.1. ʌʦʪʦ ʱʫʨʘ ʧʽʩʣʷ ʧʦʩʪʘʥʦʚʢʠ ʢʘʪʝʪʝʨʘ ʪʘ ʜʝʧʽʣʷʮʽʾ ʙʦʢʦʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʪʫʣʫʙʘ. 

ʇʝʨʰʝ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʯʝʨʝʟ 1 ʛʦʜ. ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʥʘʩʪʫʧʥʽ ʽʥʬʫʟʽʾ ʚʠʢʦʥʫʚʘʣʠʩʴ ʨʘʟ ʥʘ ʜʦʙʫ. ɹʨʠʪʪʷ 

ʪʚʘʨʠʥ, ʧʦʩʪʘʥʦʚʢʘ ʦʧʽʢʽʚ ʪʘ ʢʘʪʝʪʝʨʠʟʘʮʽʶ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ ʟʜʽʡʩʥʶʚʘʣʠ 
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ʚ ʫʤʦʚʘʭ ʧʨʦʧʦʬʦʣʦʚʦʛʦ ʥʘʨʢʦʟʫ 60 ʤʛ/ʢʛ ʚʥʫʪʨʽʰʥʴʦʦʯʝʨʝʚʠʥʥʦ. 

ʊʚʘʨʠʥ ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ ʢʦʥʪʨʦʣʴʥʫ ʪʘ ʜʦʩʣʽʜʥʫ ʛʨʫʧʠ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʪʘʢʪʥʽ ʱʫʨʠ (ʢʘʪʝʪʝʨʠʟʦʚʘʥʽ ʪʘ ʜʝʧʽʣʴʦʚʘʥʽ). ʊʚʘʨʠʥ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʨʦʟʧʦʜʽʣʠʣʠ ʥʘ ʰʽʩʪʴ ʧʽʜʛʨʫʧ (ʪʘʙʣ. 2.1). 

 

ʊʘʙʣʠʮʷ 2.1 

ʈʦʟʧʦʜʽʣ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ ʟʘ 

ʪʝʨʤʽʥʘʤʠ ʟʘʙʦʨʫ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ɻʨʫʧʘ ʪʚʘʨʠʥ 

ʊʝʨʤʽʥ ʧʽʩʣʷ ʆʐ 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ 

ɼʦ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 

14 

ʜʽʙ 

21 

ʜʽʙ 

30 

ʜʽʙ 
 

ʂʦʥʪʨʦʣʴ 2 2 2 2 8 

ɼ
ʦ
ʩ
ʣ
ʽ
ʜ

 

ɯ 2 10 10 10 32 

ɯɯ 2 10 10 10 32 

ɯɯɯ 2 10 10 10 32 

IV 2 10 (2) 10 (2) 10 (1) 32 

V 2 10 (1) 10 10 32 

VI  2 10 (1) 10 (1) 10 32 

ɺʩʴʦʛʦ 14 62 (4) 62 (3) 62 (1) 200 

ʇʨʠʤʽʪʢʘ: ʫ ʜʫʞʢʘʭ ï ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ, ʱʦ ʟʘʛʠʥʫʣʘ. 

 

ɼʦ ʛʨʫʧʠ ˉ 1 ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʱʫʨʠ ʙʝʟ ʆʐ, ʷʢʠʤ ʱʦʜʝʥʥʦ 7 ʜʽʙ 

ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ. 

ɼʦ ʛʨʫʧʠ ˉ 2 ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʱʫʨʠ ʙʝʟ ʆʐ, ʷʢʠʤ ʱʦʜʝʥʥʦ 7 ʜʽʙ 

ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ. 

ɼʦ ʛʨʫʧʠ ˉ 3 ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʱʫʨʠ ʙʝʟ ʆʐ, ʷʢʠʤ ʱʦʜʝʥʥʦ 7 ʜʽʙ 
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ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ ʨʦʟʯʠʥʫ HAES-LX-5 % ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ. 

ɼʦ ʛʨʫʧʠ ˉ 4 ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʱʫʨʠ ʧʽʩʣʷ ʆʐ, ʷʢʠʤ ʱʦʜʝʥʥʦ 7 ʜʽʙ 

ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ. 

ɼʦ ʛʨʫʧʠ ˉ 5 ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʱʫʨʠ ʧʽʩʣʷ ʆʐ, ʷʢʠʤ ʱʦʜʝʥʥʦ 7 ʜʽʙ 

ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ (ʨʠʩ. 

2.2). 

ɼʦ ʛʨʫʧʠ ˉ 6 ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʱʫʨʠ ʧʽʩʣʷ ʆʐ, ʷʢʠʤ ʱʦʜʝʥʥʦ 7 ʜʽʙ 

ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ ʨʦʟʯʠʥʫ HAES-LX-5 % ʫ ʜʦʟʽ 10 ʤʣ/ʢʛ. 

 

 

 

ʈʠʩ. 2.2. ʌʦʪʦ ʱʫʨʘ ʥʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ, ʷʢʠʤ 7 

ʜʽʙ ʧʨʦʪʷʛʦʤ 5 - 6 ʭʚʠʣʠʥ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʫ ʥʠʞʥʶ 

ʧʦʨʦʞʥʠʩʪʫ ʚʝʥʫ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

 

ʆʧʽʢʦʚʠʡ ʰʦʢ ʚʠʢʣʠʢʘʣʠ ʰʣʷʭʦʤ ʧʨʠʢʣʘʜʘʥʥʷ 4 - ʦʭ ʤʽʜʥʠʭ ʧʣʘʩʪʠʥʦʢ 

(ʧʦ ʜʚʽ ʧʣʘʩʪʠʥʢʠ ʟ ʢʦʞʥʦʛʦ ʙʦʢʫ), ʷʢʽ ʧʦʧʝʨʝʜʥʴʦ ʪʨʠʤʘʣʠ ʧʨʦʪʷʛʦʤ 6 - ʪʠ 
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ʭʚ. ʫ ʚʦʜʽ ʥʘ ʜʝʨʝʚôʷʥʽʡ ʧʽʜʩʪʘʚʮʽ ʟ ʧʦʩʪʽʡʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 100 Üʉ. ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʦʧʽʢʫ ʫ ʱʫʨʽʚ ʟʘʟʥʘʯʝʥʦʾ ʤʘʩʠ ʩʢʣʘʜʘʻ 21 ï 23 % ʧʨʠ ʝʢʩʧʦʟʠʮʽʾ 10 ʩʝʢ, 

ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʩʬʦʨʤʦʚʫʚʘʥʥʷ ʦʧʽʢʫ ɯɯ-ɯɯɯ ʩʪʫʧʝʥʷ ʪʘ ʚʠʢʣʠʢʘʥʥʷ 

ʰʦʢʦʚʦʛʦ ʩʪʘʥʫ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ. 

ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʘʢʪʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷʤ 

ʚʠʤʦʛ ʙʽʦʝʪʠʢʠ [70, 114].  

ɽʚʪʘʥʘʟʽʶ ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʧʨʦʧʦʬʦʣʫ ʯʝʨʝʟ 

14, 21 ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ. ʎʽ ʪʝʨʤʽʥʠ ʚʠʙʨʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ 

ʧʝʨʽʦʜʽʚ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ [53, 106].  

 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʛʤʝʥʪʠ ʩʝʣʝʟʽʥʢʠ ʬʽʢʩʫʚʘʣʠ ʫ 10 % 

ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ, ʧʨʦʤʠʚʘʣʠ ʫ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ, 

ʦʙʝʟʚʦʜʥʶʚʘʣʠ ʫ ʙʘʪʘʨʝʾ ʩʧʠʨʪʦʚʠʭ ʨʦʟʯʠʥʽʚ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʟʘʢʣʶʯʘʣʠ ʫ ʧʘʨʘʧʣʘʩʪ. ɿʨʽʟʠ ʪʦʚʱʠʥʦʶ 3 - 5 ʤʢʤ. ɺʠʛʦʪʦʚʣʷʣʠ ʥʘ 

ʨʦʪʘʮʽʡʥʦʤʫ ʤʽʢʨʦʪʦʤʽ, ʟʘʙʘʨʚʣʶʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ ʝʦʟʠʥʦʤ ʪʘ ʟʘ ɺʘʥ-ɻʽʟʦʥ 

[163]. ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ. 

ɻʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʩʚʽʪʣʦʚʦʤʫ ʤʽʢʨʦʩʢʦʧʽ OLYMPUS BH 

- 2 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙ'ʻʢʪʠʚʽʚ ʭ10 ʪʘ ʭ40, ʦʢʫʣʷʨʘ ʭ10. 

ɼʣʷ ʝʣʝʢʪʨʦʥʥʦ - ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʤʘʪʦʯʢʠ ʩʝʣʝʟʽʥʢʠ 

ʬʽʢʩʫʚʘʣʠ ʚ 2,5 % - ʦʤʫ ʨʦʟʯʠʥʽ ʛʣʶʪʘʨʘʣʴʜʝʛʽʜʫ ʥʘ 0,1 ʛ ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ 

ʪʘ ʜʦʬʽʢʩʦʚʫʚʘʣʠ ʚ 1 % - ʦʤʫ ʨʦʟʯʠʥʽ ʯʦʪʠʨʴʦʭʦʢʠʩʫ ʦʩʤʽʶ ʥʘ ʬʦʩʬʘʪʥʦʤʫ 

ʙʫʬʝʨʽ, 1 % ʨʦʟʯʠʥʽ ʪʘʥʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʟʥʝʚʦʜʥʶʚʘʣʠ ʚ ʙʘʪʘʨʝʾ ʩʧʠʨʪʽʚ 

ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʘʮʝʪʦʥʽ, ʧʨʦʚʦʜʠʣʠ ʚ ʩʫʤʽʰʘʭ ʘʮʝʪʦʥʫ ʪʘ ʝʧʦʥʫ ʪʘ 

ʟʘʣʠʚʘʣʠ ʚ ʩʫʤʽʰ ʝʧʦʥʫ ʪʘ ʘʨʘʣʜʠʪʫ [10]. ʄʦʨʬʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ 

ʢʦʥʪʨʘʩʪʫʚʘʣʠ ʚ ʧʨʦʮʝʩʽ ʟʥʝʚʦʜʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘʩʠʯʝʥʠʤ ʨʦʟʯʠʥʦʤ 

ʫʨʘʥʽʣʘʮʝʪʘʪʘ, ʘ ʥʘ ʟʨʽʟʘʭ - ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʶ. ɿʨʽʟʠ ʪʦʚʱʠʥʦʶ 40 - 60 ʥʤ, 

ʦʪʨʠʤʘʥʽ ʥʘ ʫʣʴʪʨʘʤʽʢʨʦʪʦʤʽ ʋʄʊʇ - 7, ʚʠʚʯʘʣʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ 
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ʊɽʉʃɸ ɹʉ-500. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʩʝʣʝʟʽʥʢʠ ʢʦʞʥʦʾ ʪʚʘʨʠʥʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ 

ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʧʨʦʮʝʥʪʥʠʡ ʚʤʽʩʪ ʪʠʧʽʚ ʢʣʽʪʠʥ. 

ʉʪʫʧʽʥʴ ʥʘʢʦʧʠʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʪʦʢʩʠʯʥʽʩʪʶ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʜʦʩʣʽʜʞʫʶʯʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ (ʄʉʄ) ʟʘ ʩʢʨʠʥʽʥʛʦʚʠʤ ʤʝʪʦʜʦʤ ʅ.ɯ. 

ɻʘʙʨʽʝʣʷʥ ʪʘ ʩʧʽʚʘʚʪ. [39]. ɺʠʟʥʘʯʝʥʥʷ ʄʉʄ ʚʠʢʦʥʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʩʠʨʦʚʘʪʢʫ ʢʨʦʚʽ ʦʙʨʦʙʣʷʣʠ 10 % ʨʦʟʯʠʥʦʤ ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1,0:0,5. ʆʩʘʜ ʚʽʜʜʽʣʷʣʠ ʰʣʷʭʦʤ 30 - ʭʚʠʣʠʥʥʦʛʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 3000 ʦʙ/ʭʚ. ʉʫʧʝʨʥʘʪʘʥʪ ʨʦʟʚʦʜʠʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ 

ʚʦʜʦʶ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10. ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʄʉʄ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʘʙʩʦʨʙʮʽʾ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 254 ʥʤ. ʈʽʚʝʥʴ ʄʉʄ 

ʚʠʨʘʞʘʚʩʷ ʚ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ (ʋʆ), ʨʽʚʥʠʭ ʦʜʠʥʠʮʽ ʝʢʩʪʠʥʮʽʾ ʧʨʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʄʉʄ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʢʦʣʦʨʠʤʝʪʨʫʚʘʥʥʷ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉʌ-26. ɼʦʜʘʪʢʦʚʦ ʚʠʟʥʘʯʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʦʜʽʣʫ (ʂ), ʷʢʠʡ ʚʠʨʘʞʘʚʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʨʽʚʥʷ ʘʙʩʦʨʙʮʽʾ 

ʧʨʠ 280 ʥʤ ʜʦ ʾʾ ʨʽʚʥʷ ʧʨʠ 254 ʥʤ. ʂʨʽʤ ʪʦʛʦ ʚʠʟʥʘʯʘʚʩʷ ʣʝʡʢʦʮʠʪʘʨʥʠʡ 

ʽʥʜʝʢʩ ʽʥʪʦʢʩʠʢʘʮʽʾ (ʃɯɯ) ʟʘ ʤʝʪʦʜʠʢʦʶ ʗ.ʗ. ʂʘʣʴʬ- ʂʘʣʠʬʘ [59, 60, 73, 133]: 

 

1)ʃ)(ɽ(ʄʄ

1)4ʄʄʽ)(ʇ2ʇ3ʖ(ʉ
ʃɯɯ

++

++++
= , (2.1) 

 

ʜʝ ʇʣ ï ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʖ ï ʶʥʽ ʬʦʨʤʠ, ʉ ï ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ 

ʥʝʡʪʨʦʬʽʣʠ, ʇ ï ʧʘʣʦʯʢʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ, ʄʦ ï ʤʦʥʦʮʠʪʠ, ɽ ï ʝʦʟʠʥʦʬʽʣʠ, 

ʄʽ - ʤʽʻʣʦʮʠʪʠ, ʃ - ʣʽʤʬʦʮʠʪʠ.  

ɺʤʽʩʪ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 

ʧʨʦʪʦʯʥʦʾ ɼʅʂ - ʮʠʪʦʤʝʪʨʽʾ, ʷʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ 

ʧʨʦʪʦʯʥʦʤʫ ʮʠʪʦʬʣʦʫʨʠʤʝʪʨʽ PartecPAS (ʅʽʤʝʯʯʠʥʘ) ʥʘ ʙʘʟʽ ʅɼʎ ɺʅʄʋ 

ʽʤʝʥʽ ʄ.ɯ. ʇʠʨʦʛʦʚʘ [182, 185]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ɼʅʂ ʚ ʷʜʨʘʭ ʢʣʽʪʠʥ 
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ʩʝʣʝʟʽʥʢʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ ʟ ʦʨʛʘʥʫ ʚʠʣʫʯʘʣʠ ʧʽʜ 

ʩʪʝʨʠʣʴʥʦʶ ʢʘʧʩʫʣʦʶ ʟʨʘʟʦʢ ʪʢʘʥʠʥʠ (0,5 ʩʤ
3
), ʨʝʪʝʣʴʥʦ ʧʨʦʤʠʚʘʣʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ (0,9 % NaCl) ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʬʦʩʬʘʪʥʦ - 

ʩʦʣʴʦʚʠʡ ʙʫʬʝʨ ʟ ʨʅ 7, 4 (Sigma, ʉʐɸ).  

ʉʫʩʧʝʥʟʽʾ ʷʜʝʨ ʟ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʜʝʨʥʦʾ ɼʅʂ CyStainDNA ʬʽʨʤʠ (Partec, ʅʽʤʝʯʯʠʥʘ), ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʝʢʩʪʨʘʛʫʚʘʪʠ ʷʜʨʘ ʪʘ ʤʽʪʠʪʠ ʷʜʝʨʥʫ ɼʅʂ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟ ʧʨʦʪʦʢʦʣʦʤ - ʽʥʩʪʨʫʢʮʽʻʶ ʚʠʨʦʙʥʠʢʘ.  

ʌʨʘʛʤʝʥʪʘʮʽʶ ʷʜʝʨ ɼʅʂ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FloMax (ʬʽʨʤʘ Partec, ʅʽʤʝʯʯʠʥʘ), ʰʣʷʭʦʤ 

ʧʽʜʨʘʭʫʥʢʫ ʚʽʜʩʦʪʢʫ ʷʜʝʨ ʫ ʽʥʪʝʨʚʘʣʽ RN1. ɿ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʢʣʽʪʠʥʥʦʾ 

ʩʫʩʧʝʥʟʽʾ ʘʥʘʣʽʟʫʚʘʣʠ ʤʽʥʽʤʫʤ 20 ʪʠʩ. ʧʦʜʽʡ. ɸʥʘʣʽʟ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

ʚʠʢʦʥʫʚʘʚʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ: G0G1 ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥ 

ʬʘʟʠ G0G1 ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (ʚʤʽʩʪ ɼʅʂ = 2c); S - ʚʽʜʩʦʪʢʦʚʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʣʽʪʠʥ ʬʘʟʠ ʩʠʥʪʝʟʫ ɼʅʂ ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

(ʚʤʽʩʪ ɼʅʂ > 2c ʪʘ < 4c.); G2 + M ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟʠ G2 + M 

ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (ɼʅʂ = 4c, ʘʙʦ ʧʦʣʽʧʣʦʾʜʥʽ). ɺʠʟʥʘʯʝʥʥʷ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʘʧʦʧʪʦʟ) ʚʠʢʦʥʘʥʦ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ SUB - G0G1 

ʜʽʣʷʥʢʠ ʥʘ ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘʭ ï RN1 ʧʝʨʝʜ ʧʽʢʦʤ G0G1, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʷʜʨʘ 

ʢʣʽʪʠʥ ʟ ʚʤʽʩʪʦʤ ɼʅʂ < 2c. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʦʤ 

ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʉʪʴʶʜʝʥʪʘ, ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʟʘ ʜʦʧʦʤʦʛʦʶ U - ʢʨʠʪʝʨʽʶ ʄʘʥʘ - ʋʽʪʥʽ [111, 

112]. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʚʚʘʞʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ p<0,05. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʧʘʨʥʦʾ 

ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ [162]. ɺʠʟʥʘʯʘʣʠ ʥʘʧʨʷʤʦʢ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ: ʧʨʷʤʠʡ ʘʙʦ ʟʚʦʨʦʪʥʽʡ ʽ ʩʠʣʫ ʟʚôʷʟʢʫ. ʇʨʠ ʘʥʘʣʽʟʽ 

ʚʠʙʽʨʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ (r) ʩʠʣʘ ʟʚ'ʷʟʢʫ ʦʮʽʥʶʚʘʣʘʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʧʨʠ r = 0 - ʟʚ'ʷʟʦʢ ʚʽʜʩʫʪʥʽʡ; ʧʨʠ r = ʚʽʜ 0,1 ʜʦ 0,3 - ʩʣʘʙʢʠʡ ʟʚ'ʷʟʦʢ; 0,3 - 0,7 ï 

ʟʚ'ʷʟʦʢ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ; 0,7 - 1, 0 ï ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ [1]. 
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ʈʆɿɼɯʃ 3 

ʄʆʈʌʆʃʆɻɯʏʅʀʁ ʉʊɸʅ ʉɽʃɽɿɯʅʂʀ ʋ ʑʋʈɯɺ ɹɽɿ ʆʇɯʂʋ 

ʐʂɯʈʀ, ʗʂʀʄ ɺɺʆɼʀʃʀ ɯʅʌʋɿɯʁʅɯ ʈʆɿʏʀʅʀ 

 

 

3.1. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ  

0,9 % ʨʦʟʯʠʥ NaCl. 

 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʙʝʟ 

ʆʐ, ʷʢʠʤ ʧʝʨʰʽ ʩʽʤ ʜʥʽʚ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʩʝʣʝʟʽʥʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʫ ʜʦʨʩʦ - ʚʝʥʪʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ ʟ ʩʠʥʶʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ. ʉʝʣʝʟʽʥʢʘ ʚʢʨʠʪʘ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʶ ʢʘʧʩʫʣʦʶ. ɺ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ 

ʧʨʫʞʥʫ ʢʦʥʩʠʩʪʝʥʮʽʶ, ʧʨʠ ʨʦʟʨʽʟʽ ʤʘʣʘ ʯʝʨʚʦʥʦ - ʩʽʨʫʚʘʪʠʡ ʢʦʣʽʨ (ʨʠʩ. 3.1).  

 

 

 

ʈʠʩ. 3.1. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʨʦʪʷʛʦʤ 

ʧʝʨhʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 14ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ: 1 - ʚʝʥʪʨʘʣʴʥʠʡ ʢʨʘʡ; 2 - ʜʦʨʩʘʣʴʥʠʡ ʢʨʘʡ; 3 - ʚʦʨʦʪʘ ʩʝʣʝʟʽʥʢʠ. 
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ʉʝʣʝʟʽʥʢʘ ʤʘʣʘ ʬʦʨʤʫ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʯʦʪʠʨʠʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, 

ʚʝʥʪʨʘʣʴʥʠʡ ʢʨʘʡ ʷʢʦʛʦ, ʷʢ ʧʨʘʚʠʣʦ, ʙʫʚ ʰʠʨʰʠʡ ʜʦʨʩʘʣʴʥʦʛʦ.ɺʩʪʘʥʦʚʣʝʥʦ 

ʥʘʩʪʫʧʥʽ ʨʦʟʤʽʨʠ ʩʝʣʝʟʽʥʢʠ ʜʘʥʦʾ ʛʨʫʧʠ:ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 

40,2Ñ0,8 ʤʤ (ʚʽʜ 37,5 ʜʦ 45,5 ʤʤ); ʰʠʨʠʥʘ ï 8,8Ñ0,2 ʤʤ (ʚʽʜ 7,2 ʜʦ 9,2 ʤʤ); 

ʪʦʚʱʠʥʘ ï 4,3Ñ0,6 ʤʤ (ʚʽʜ 3,7 ʜʦ 4,5 ʤʤ). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 1156Ñ7,5 

ʤʛ (ʚʽʜ 1132 ʤʛ ʜʦ 1174 ʤʛ.). ɺʽʜʤʽʥʠ ʚʽʜ ʛʨʫʧʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʚʽʜʩʫʪʥʽ.  

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ 

ʩʪʨʫʢʪʫʨʫ ʧʦʜʽʙʥʫ ʜʦ ʪʘʢʦʾ, ʷʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ, ʜʠʩʪʨʦʬʽʯʥʠʭ ʪʘ 

ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʉʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ ʩʝʣʝʟʽʥʢʠ ʚʢʨʠʪʘ ʤʝʟʦʪʝʣʽʻʤ. ʋ ʢʣʽʪʠʥʥʦʤʫ 

ʩʢʣʘʜʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʝʨʝʚʘʞʘʣʠ ʬʽʙʨʦʙʣʘʩʪʠ ʪʘ ʛʣʘʜʢʽ ʤʽʦʮʠʪʠ. ɺ 

ʜʽʣʷʥʮʽ ʚʦʨʽʪ ʩʝʣʝʟʽʥʢʠ ʚʽʜ ʢʘʧʩʫʣʠ ʫ ʧʘʨʝʥʭʽʤʫ ʚʽʜʭʦʜʠʣʠ ʩʫʜʠʥʥʽ 

ʪʨʘʙʝʢʫʣʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʪʨʘʙʝʢʫʣʷʨʥʽ ʘʨʪʝʨʽʾ, ʪʨʘʙʝʢʫʣʷʨʥʽ ʚʝʥʠ ʪʘ ʥʝʨʚʠ. 

ʃʘʪʝʨʘʣʴʥʦ ʚʽʜ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣ ʚʽʜʛʘʣʫʞʫʚʘʣʠʩʴ ʩʧʦʣʫʯʥʽ ʪʨʘʙʝʢʫʣʠ, ʘ ʚʽʜ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʢʘʧʩʫʣʠ ʨʘʜʽʘʣʴʥʦ ʚʛʣʠʙ ʚʽʜʭʦʜʠʣʠ ʨʘʜʽʘʣʴʥʽ 

ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ. ʉʧʦʣʫʯʥʽ ʪʘ ʨʘʜʽʘʣʴʥʽ ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ ʥʝ ʤʽʩʪʠʣʠ 

ʩʫʜʠʥ. ʉʪʨʦʤʫ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫʪʚʦʨʶʚʘʣʠ ʨʝʪʠʢʫʣʦʮʠʪʠ ʪʘ 

ʨʝʪʠʢʫʣʷʨʥʽ ʚʦʣʦʢʦʥʘ. ɺʦʥʠ ʬʦʨʤʫʚʘʣʠ ʪʨʠʚʠʤʽʨʥʫ ʩʽʪʢʫ, ʫ ʢʦʤʽʨʢʘʭ ʷʢʦʾ 

ʤʽʩʪʠʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, ʊ-ʣʽʤʬʦʮʠʪʽʚ, ɺ-ʣʽʤʬʦʮʠʪʽʚ, 

ʧʣʘʟʤʦʮʠʪʽʚ, ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʝʨʠʪʨʦʮʠʪʽʚ, ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʪʘ 

ʪʨʦʤʙʦʮʠʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠ ʪʷʞʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, ʘ ʪʘʢʦʞ ʘʨʪʝʨʽʦʣʠ ʪʘ 

ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ. ɹʽʣʘ ʧʫʣʴʧʘ ʩʝʣʝʟʽʥʢʠ ʫʪʚʦʨʝʥʘ ʣʽʤʬʦʾʜʥʠʤʠ 

ʚʫʟʣʠʢʘʤʠ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʤʠ ʣʽʤʬʦʾʜʥʠʤʠ ʧʽʭʚʘʤʠ. ʆʢʨʽʤ ʚʝʣʠʢʠʭ, 

ʩʝʨʝʜʥʽʭ ʪʘ ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʫ ʥʽʡ ʨʦʟʪʘʰʦʚʘʥʽ ʧʣʘʟʤʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ 

ʽʥʪʝʨʜʠʛʽʪʘʪʥʽ ʢʣʽʪʠʥʠ. ʇʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʜʦʚʛʘʩʪʦʾ ʬʦʨʤʠ ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ, ʷʢʽ ʫ ʚʠʛʣʷʜʽ ʤʫʬʪ ʦʭʦʧʣʶʚʘʣʠ 

ʘʨʪʝʨʽʾ ʙʽʣʦʾ ʧʫʣʴʧʠ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠʩʷ ʫ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ. ʋ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ, ʙʣʠʞʯʝ ʜʦ ʩʪʽʥʢʠ 

ʩʫʜʠʥ, ʨʦʟʪʘʰʦʚʘʥʽ ɺ-ʣʽʤʬʦʮʠʪʠ ʽ ʧʣʘʟʤʦʮʠʪʠ, ʥʘ ʧʝʨʠʬʝʨʽʾ ï ʊ-ʣʽʤʬʦʮʠʪʠ. 

ʋ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ, ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ, 
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ʤʘʥʪʽʡʥʘ ʪʘ ʢʨʘʡʦʚʘ ʟʦʥʠ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʙʫʣʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ ʽʥʪʘʢʪʥʠʭ 

ʱʫʨʽʚ(ʨʠʩ. 3.2). 

 

 

 

ʈʠʩ. 3.2. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 

ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 14 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ: 1 - 

ʙʽʣʘ ʧʫʣʴʧʘ; 2 - ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ; 3 - ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 4 - ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ10. ʆʙôʻʢʪʠʚ 

ʭ10. 

ʋ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ ʩʽʤ ʜʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥʫ NaCl, ʥʘ 21 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʧʩʫʣʘ ʪʘ ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ 

ʤʘʣʠ ʩʪʨʫʢʪʫʨʫ ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. ʇʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ 

ʧʽʭʚʠ ʫʪʚʦʨʝʥʽ ʜʝʢʽʣʴʢʦʤʘ ʰʘʨʘʤʠ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʣʽʤʬʦʮʠʪʽʚ, ʧʦʦʜʠʥʦʢʠʭ 

ʚʝʣʠʢʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʧʣʘʟʤʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʜʝʥʜʨʠʪʥʠʭ ʪʘ 

ʽʥʪʝʨʜʠʛʽʪʘʪʥʠʭ ʢʣʽʪʠʥʠ, ʷʢʽ ʢʦʥʮʝʥʪʨʠʯʥʦ ʦʪʦʯʫʚʘʣʠ ʧʫʣʴʧʘʨʥʽ ʘʨʪʝʨʽʾ. 

ɼʽʘʤʝʪʨ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 20 ʜʦ 60 ʤʢʤ. 

ʉʪʨʫʢʪʫʨʘ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ, ʤʘʥʪʽʡʥʠʭ ʪʘ 

ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥ ʫ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ ʙʫʣʘ ʧʦʜʽʙʥʘ ʜʦ ʪʘʢʦʾ, ʷʢ ʫ 

ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. ʋ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʨʝʪʠʢʫʣʷʨʥʽ ʪʘ 
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ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ, ʣʽʤʬʦʙʣʘʩʪʠ, ɺ-ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʩʢʫʧʯʝʥʥʷ 

ʤʘʢʨʦʬʘʛʽʚ, ʮʠʪʦʧʣʘʟʤʘ, ʷʢʠʭ ʤʽʩʪʠʣʘ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. ʅʘ ʤʝʞʽ ʤʽʞ 

ʙʽʣʦʶ ʪʘ ʯʝʨʚʦʥʦʶ ʧʫʣʴʧʦʶ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ. ʗʢ ʽ 

ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ, ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʩʠʥʫʩʦʾʜʥʽ 

ʩʫʜʠʥʠ ʪʘ ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ. ɺ ʦʩʪʘʥʥʽʭ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʘ 

ʪʘʢʦʞ ʣʽʤʬʦʮʠʪʠ, ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʪʘ ʧʣʘʟʤʘʪʠʯʥʽ 

ʢʣʽʪʠʥʠ (ʜʠʚ. ʨʠʩ. 3.3).  

 

 

 

ʈʠʩ. 3.3. ʉʪʨʫʢʪʫʨʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʢ̫ʦʤʫ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 

21 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ: 1 - ʪʷʞ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 2 - ʩʠʥʫʩʦʾʜʥʘ ʩʫʜʠʥʘ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ; 3 - ʤʝʛʘʢʘʨʽʦʮʠʪ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ 

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʅʘ ʤʝʞʽ ʟ ʤʘʥʪʽʡʥʦʶ ʟʦʥʦʶ ʟʦʩʝʨʝʜʞʝʥʽ ʧʣʘʟʤʦʮʠʪʠ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. ʄʘʥʪʽʡʥʽ ʟʦʥʠ ʫ ʚʠʛʣʷʜʽ ʢʦʨʦʥʠ ʦʪʦʯʫʚʘʣʠ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽ 

ʟʦʥʠ ʪʘ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ. ʄʘʥʪʽʡʥʽ ʟʦʥʠ 

ʤʽʩʪʠʣʠ ʯʠʩʝʣʴʥʽ ʤʘʣʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʽ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, 
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ʧʣʘʟʤʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ. ʄʽʞ ʢʣʽʪʠʥʘʤʠ ʤʘʥʪʽʡʥʠʭ ʟʦʥ ʨʦʟʪʘʰʦʚʘʥʽ 

ʮʠʨʢʫʣʷʨʥʦ ʩʧʨʷʤʦʚʘʥʽ, ʪʦʚʩʪʽ ʨʝʪʠʢʫʣʷʨʥʽ ʚʦʣʦʢʥʘ. ʋ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ʪʘ ʚʦʣʦʢʥʘ, 

ʤʦʥʦʮʠʪʠ, ʝʦʟʠʥʦʬʽʣʠ ʊ - ʪʘ ɺ -ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʘ ʪʘʢʦʞ ʧʦʜʽʙʥʽ ʜʦ 

ʬʽʙʨʦʙʣʘʩʪʽʚ, ʙʘʨôʻʨʥʽ ʢʣʽʪʠʥʠ. 

ʅʘ 30 ʜʦʙʫ ʩʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʜʘʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ ʥʝ ʟʤʽʥʝʥʘ. ʋ ʙʽʣʽʡ 

ʧʫʣʴʧʽ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ, ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʪʘ ʤʘʥʪʽʡʥʘ 

ʟʦʥʠ. ʄʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ ʥʝ ʯʽʪʢʦ ʚʽʜʜʽʣʝʥʘ ʚʽʜ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. ʉʪʨʫʢʪʫʨʘ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ ʩʽʤ ʜʥʽʚ ʫ 

ʚʝʥʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʫ ʧʦʧʝʨʝʜʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩ. 3.4). 

 

 

 

ʈʠʩ. 3.4. ʉʪʨʫʢʪʫʨʘ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 30 ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ: 1 - ʙʽʣʘ ʧʫʣʴʧʘ; 2 - ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ;3 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 4 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʢʨʘʡʦʚʘ ʟʦʥʘ; 6 - ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ. ɿʘʙʘʨʚʣʝʥʥʷ ï 

ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ 
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ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʫ ʙʫʜʦʚʽ ʩʝʣʝʟʽʥʢʠ ʥʝ ʚʠʷʚʠʣʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʧʦʜʽʙʥʘ 

ʜʦ ʪʘʢʦʾ, ʷʢ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ ʩʽʤ ʜʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl, ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ 

ʣʽʤʬʦʮʠʪʠ (ɺʃ), ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʣʽʤʬʦʮʠʪʠ (ʐʃ) ʪʘ ʣʽʤʬʦʙʣʘʩʪʠ. 

ʐʃ ʤʘʣʠ ʜʽʘʤʝʪʨ ʧʦʥʘʜ 12 ʤʢʤ ʪʘ ʧʨʝʜʩʪʘʚʣʷʣʠ ʢʣʽʪʠʥʠ ʥʠʟʴʢʦʾ ʪʘ ʚʠʩʦʢʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʷʚʣʷʣʠ ʐʃ ʟ 

ʧʝʨʝʚʘʞʥʦ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ 

(ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʚ ʧʣʘʟʤʦʮʠʪʠ) ʪʘ ʐʃ ʟ ʧʝʨʝʚʘʞʥʦ 

ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

ɺ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʧʝʨʝʚʘʞʘʣʠ ɺʃ, ʱʦ 

ʤʘʣʠ ʜʽʘʤʝʪʨ ʜʦ 7 ʤʢʤ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʜʚʽ ʧʦʧʫʣʷʮʽʾ ʢʣʽʪʠʥ: ʦʜʥʽ ʟ ʷʢʠʭ 

ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʚ ʽʤʫʥʦʛʝʥʝʟʽ ʽ ʻ ʢʽʥʮʝʚʠʤʠ ʢʣʽʪʠʥʘʤʠʤ ʣʽʤʬʦʮʠʪʦʧʦʝʟʫ; 

ʽʥʰʽ ï ʮʝ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ. ʅʘʡʯʘʩʪʽʰʝ ɺʃ ʤʘʣʠ ʨʽʚʥʦʤʽʨʥʦ ʦʪʦʯʝʥʽ 

ʚʫʟʴʢʠʤ ʧʦʷʩʦʤ ʮʠʪʦʧʣʘʟʤʠ ʦʢʨʫʛʣʽ, ʷʜʨʘ. ʋ ʜʝʷʢʠʭ ʷʜʨʘʭ ʥʫʢʣʝʦʣʝʤʘ 

ʫʪʚʦʨʶʚʘʣʘ ʽʥʚʘʛʽʥʘʮʽʾ. ɿʘʟʚʠʯʘʡ ʧʦʙʣʠʟʫ ʚʥʫʪʨʽʰʥʴʦʾ ʷʜʝʨʥʦʾ ʤʝʤʙʨʘʥʠ 

ʚʠʷʚʣʷʣʠ ʧʦʨʽʚʥʷʥʦ ʰʠʨʦʢʠʡ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʧʦʷʩʦʢ ʢʦʤʧʘʢʪʥʦʛʦ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʫ, ʱʦ ʧʝʨʝʭʦʜʠʚ ʫ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʮʝʥʪʨʽ ʛʣʠʙʢʠ, ʤʽʞ ʷʢʠʤʠ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʜʠʬʫʟʥʠʡ ʝʫʭʨʦʤʘʪʠʥ, ʽʥʦʜʽ ʚʠʷʚʣʷʣʠ ʷʜʝʨʮʝ. ʇʨʦʪʝ ʷʜʨʘ 

ʜʝʷʢʠʭ ɺʃ ʤʽʩʪʠʣʠ ʛʨʘʥʫʣʷʨʥʠʡ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ. 

ʎʠʪʦʧʣʘʟʤʘ ɺʃ ʤʽʩʪʠʣʘ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʠʙʦʩʦʤ ʽ ʧʦʣʽʩʦʤ, ʤʘʣʦ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʨʽʜʢʦ ʚʠʷʚʣʷʣʠ ʣʽʟʦʩʦʤʦʧʦʜʽʙʥʽ ʛʨʘʥʫʣʠ, ʚʘʢʫʦʣʽ ʪʘ ʽʥʰʽ 

ʦʨʛʘʥʝʣʠ. ɺʃ ʤʘʣʠ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʚʠʨʦʩʪʽʚ (ʨʠʩ. 3.5).  
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ʈʠʩ. 3.5. ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ. ʌʨʘʛʤʝʥʪ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʣʽʤʬʦʮʠʪʘ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl: 1 - ʚʫʟʴʢʠʡ ʦʙʽʜʦʢ 

ʮʠʪʦʧʣʘʟʤʠ; 2 - ʚʠʨʦʩʪʠ ʮʠʪʦʧʣʘʟʤʠ; 3 - ʤ̔ ʪʦʭʦʥʜʨʽʾ; 4 - ʨʠʙʦʩʦʤʠ; 5 - ʷʜʨʦ; 6 

- ʷʜʝʨʮʝ; 7 - ʝʫʭʨʦʤʘʪʠʥ; 8 - ʢʦʤʧʘʢʪʥʠʡ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ. ʭ 22000.  

 

ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʙʫʣʘ ʫ 5,2 ʨʘʟʠ ʤʝʥʰʝ. ʐʃ ʥʠʟʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʽʜ ɺʃ ʚʽʜʨʽʟʥʷʣʠʩʷ ʧʦʨʽʚʥʷʥʦ ʰʠʨʦʢʠʤ, ʧʝʨʝʚʘʞʥʦ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʦʙʽʜʢʦʤ ʮʠʪʦʧʣʘʟʤʠ, ʷʢʘ ʤʽʩʪʠʣʘ ʯʠʩʝʣʴʥʽ ʚʘʢʫʦʣʽ, ʧʦʦʜʠʥʦʢʽ 

ʨʠʙʦʩʦʤʠ ʪʘ ʧʦʣʽʩʦʤʠ, ʘ ʪʘʢʦʞ ʤʽʪʦʭʦʥʜʨʽʾ. ʇʨʠ ʮʴʦʤʫ ʷʜʨʦ ʦʪʦʯʝʥʝ, ʷʢ ʥʝ 

ʜʫʞʝ ʰʠʨʦʢʦʶ, ʪʘʢ ʽ ʯʘʩʪʦ ʦʙôʻʤʥʦʶ ʮʠʪʦʧʣʘʟʤʦʶ (ʨʠʩ. 3.6). 

ʃʠʰʝ ʧʨʠʙʣʠʟʥʦ ʟʘ ʧʦʨʽʚʥʷʣʴʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʢʣʽʪʠʥʠ ʪʘ ʷʜʨʘ ɺʃ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʤʘʣʠʭ ʽ ʨʽʜʢʦ ʜʦ ʚʝʣʠʢʠʭ ʣʽʤʬʦʮʠʪʽʚ, ʐʃ ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ - ʜʦ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ, ʘ ʙʽʣʴʰʽʩʪʴ ʘʢʪʠʚʦʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʽ 

ʣʽʤʬʦʙʣʘʩʪʽʚ - ʜʦ ʚʝʣʠʢʠʭ. ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʠʷʚʣʷʣʠ ʫ 9,5 

ʨʘʟʽʚ ʤʝʥʰʝ. ɺʦʥʠ ʤʘʣʠ ʦʢʨʫʛʣʝ ʘʙʦ ʜʦʚʛʘʩʪʝ ʷʜʨʦ, ʯʘʩʪʦ ʙʝʟ ʽʥʚʘʛʽʥʘʮʽʡ 

ʥʫʢʣʝʦʣʝʤʠ. ʋ ʥʴʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʘʢʪʥʦʛʦ 

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʫ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʨʦʟʪʘʰʦʚʘʥʽ 
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ʯʠʩʝʣʴʥʽ ʚʘʢʫʦʣʽ ʪʘ ʢʽʣʴʢʘ ʟʘʟʚʠʯʘʡ ʜʨʽʙʥʠʭ ʤʽʪʦʭʦʥʜʨʽʡ, ʘ ʪʘʢʦʞ ʚʽʣʴʥʽ 

ʨʠʙʦʩʦʤʠ, ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ, ʢʘʥʘʣʴʮʽ ʪʘ 

ʜʠʢʪʽʦʩʦʤʠ ʘʧʘʨʘʪʫ ɻʦʣʴʜʞʽ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʝʣʝʢʪʨʦʥʥʦʱʽʣʴʥʽ ʛʨʘʥʫʣʠ. 

 

 

 

ʈʠʩ. 3.6. ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ. ʌʨʘʛʤʝʥʪ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʛʦ 

ʣʽʤʬʦʮʠʪʘ ʥʠʟʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ 7ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl: 1 - ʮʠʪʦʧʣʘʟʤʘ; 2 - 

ʝʣʝʢʪʨʦʥʥʦʧʨʦʟʦʨʽ ʚʘʢʫʦʣʽ; 3 - ʨʠʙʦʩʦʤʠ; 4 - ʷʜʨʦ; 5 - ʝʫʭʨʦʤʘʪʠʥ; 6ï

ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ.ʭ 22000.  

 

ʐʃ ʚʠʩʦʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ɺʃ ʚʠʷʚʣʷʣʠ ʚ 8,5 ʨʘʟ ʤʝʥʰʝ, ʚʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʚʝʣʠʢʦʶ ʮʠʪʦʧʣʘʟʤʦʶ, ʷʢʘ ʤʽʩʪʠʣʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʤʽʪʦʭʦʥʜʨʽʡ, ʝʣʝʤʝʥʪʽʚ ʘʛʨʘʥʫʣʷʨʥʦʛʦ ʽ ʯʘʩʪʦ ʨʦʟʰʠʨʝʥʠʭ ʮʠʩʪʝʨʥ 

ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʘ ʪʘʢʦʞ ʯʠʩʝʣʴʥʽ ʚʘʢʫʦʣʽ ʪʘ ʛʨʘʥʫʣʠ.  

ʐʃ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʚʠʷʚʣʷʣʠ ʫ 12,5 ʨʘʟʽʚ ʤʝʥʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ɺʃ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʚ ʮʠʪʦʧʣʘʟʤʽ ʧʣʘʩʪʠʥʯʘʪʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʛʦ ʛʨʘʥʫʣʷʨʥʦʛʦ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʫ, 

ʟʙʽʣʴʰʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʪʦʭʦʥʜʨʽʡ, ʛʨʘʥʫʣ, ʚʽʣʴʥʠʭ ʽ ʟʚ'ʷʟʘʥʠʭ ʟ ʤʝʤʙʨʘʥʘʤʠ 
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ʨʠʙʦʩʦʤ ʪʘ ʚʘʢʫʦʣʴ.  

ʃʽʤʬʦʙʣʘʩʪʠ ʚʠʷʚʣʷʣʠ ʫ 15,4 ʨʘʟʽʚ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ɺʃ. ɼʣʷ 

ʩʪʨʫʢʪʫʨʠ ʣʽʤʬʦʙʣʘʩʪʽʚ ʭʘʨʘʢʪʝʨʥʦ ʚʝʣʠʢʝ ʷʜʨʦ, ʟʘʧʦʚʥʝʥʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʜʠʬʫʟʥʠʤ, ʧʫʭʢʠʤ ʝʫʭʨʦʤʘʪʠʥʦʤ, ʚ ʷʢʦʤʫ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʷʜʝʨʮʷ ʽ 

ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʘʢʪʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʫ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʧʽʜ 

ʥʫʢʣʝʦʧʣʘʟʤʦʶ. ʎʠʪʦʧʣʘʟʤʘ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʝʣʝʢʪʨʦʥʥʦʩʚʽʪʣʘ ʪʘ 

ʤʽʩʪʠʪʴ ʧʦʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʝʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

3.2. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, 

ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ ʧʨʠʪʘʤʘʥʥʫ ʮʴʦʤʫ ʦʨʛʘʥʫ 

ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢ, ʯʝʨʝʟ 14 ʜʽʙ ʫ ʱʫʨʽʚ ʜʘʥʦʾ ʛʨʫʧʠ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʩʫʜʠʥʠ 

ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʥʦʛʦ ʨʫʩʣʘ ʫ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʫ 

ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʧʦʚʥʦʢʨʦʚʥʽ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. 

ʊʘʢʦʞ ʚʠʷʚʣʷʣʠ ʢʨʘʡʦʚʝ ʩʪʦʷʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʫ ʘʜʛʝʟʽʶ ʣʝʡʢʦʮʠʪʽʚ ʜʦ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʫ ʚʝʥʫʣʘʭ. ɺ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʷʣʠ ʤʘʢʨʦʬʘʛʠ ʫ 

ʮʠʪʦʧʣʘʟʤʽ, ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʝʣʴʥʽ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ, ʱʦ ʻ 

ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʾʭ ʘʢʪʠʚʘʮʽʾ. ɼʣʷ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ  

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ, ʭʘʨʘʢʪʝʨʥʽ ʚʝʣʠʢʽ ʷʜʨʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʝʫʭʨʦʤʘʪʠʥʫ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ, 

ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ 

NaCl. ʃʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʟʙʽʣʴʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
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ʱʫʨʘʤʠ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ ʩʽʤ ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʨʦʟʪʘʰʦʚʘʥʽ ʬʦʨʤʝʥʽ ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ: ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, 

ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʆʜʥʘʢ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʽ ʩʽʤ ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʯʠʩʝʣʴʥʽʩʪʴ ʧʣʘʟʤʦʮʠʪʽʚ ʙʫʣʘ 

ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ 

NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʤʘʣʠ ʩʝʨʝʜʥʽ ʨʦʟʤʽʨʠ, ʪʦʜʽ, ʷʢ ʤʘʢʨʦʬʘʛʠ ʤʘʣʠ ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ 

ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʬʨʘʛʤʝʥʪʠ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ (ʨʠʩ. 3.7).  

 

 

 

ʈʠʩ 3.7. ʉʪʨʫʢʪʫʨʘ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, 

ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 - ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ ʩʝʣʝʟʽʥʢʠ; 2 -ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʧʽʭʚʘ; 3 - 

ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ ʩʝʣʝʟʽʥʢʠ; 4 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 5 - ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 

6 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 7 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. 

ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10. 
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ʏʝʨʝʟ 21 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʷʚʣʷʣʠ ʨʦʟʰʠʨʝʥʽ ʪʘ 

ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫ 

ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ. ʊʘʢʦʞ 

ʚʠʷʚʣʝʥʦ ʢʨʘʡʦʚʝ ʩʪʦʷʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʫ ʘʜʛʝʟʽʶ ʣʝʡʢʦʮʠʪʽʚ ʜʦ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʫ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʪʘ ʚʝʥʫʣʘʭ ʫ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ. ʋ ʤʘʥʪʽʡʥʽʡ ʪʘ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʯʠʩʝʣʴʥʽʩʪʴ ʧʣʘʟʤʦʮʠʪʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl, ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʢʘʟʘʥʽ ʟʤʽʥʠ ʻ ʧʨʦʷʚʦʤ 

ʧʽʜʚʠʱʝʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 3.8). 

 

 

 

ʈʠʩ 3.8. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 21ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 ï ʨʝʪʠʢʫʣʦʮʠʪ; 2 - ʤʘʢʨʦʬʘʛ; 3 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 4 ï 

ʣʽʤʬʦʙʣʘʩʪʠ; 5 - ʣʽʤʬʦʮʠʪʠ ʚ ʧʨʦʩʚʽʪʘʭ ʚʝʥʫʣ; 6 - ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʷ; 7 - 

ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 8 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ; 9 - ʯʝʨʚʦʥʘ 

ʧʫʣʴʧʘ ʩʝʣʝʟʽʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ.ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ 

ʭ 10. 
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ʋ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʚʠʷʚʣʷʣʠ ʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ 

NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʩʧʦʪʝʨʝʞʝʥʥʷ. ɺ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʝʥʽ 

ʤʘʢʨʦʬʘʛʠ ʫ ʮʠʪʦʧʣʘʟʤʽ, ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʝʣʴʥʽ ʚʝʣʠʢʽ 

ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. 

ʅʘ 30 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʦʤ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʪʘʢʦʞ ʚʽʜʤʽʪʠʣʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ 

ʥʘ ʤʘʢʨʦʬʘʛʠ, ʨʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ ʽ ʣʽʤʬʦʙʣʘʩʪʠ ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ (ʨʠʩ. 3.9).  

 

 

 

ʈʠʩ 3.9.ʉʪʨʫʢʪʫʨʘ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, 

ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ: 1 - ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ; 2 - ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ; 3 - ʧʦʚʥʦʢʨʦʚʥʽ 

ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ; 4 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 5 - ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʙʽʣʦʾ 

ʧʫʣʴʧʠ; 6 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 7 - ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʦʣʘ; 8 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 9 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 10 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ. ɿʘʙʘʨʚʣʝʥʥʷ 

ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10. 
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ɺʽʜʤʽʯʝʥʦ ʛʽʧʝʨʧʣʘʟʽʶ ʨʝʪʠʢʫʣʷʨʥʠʭ ʢʣʽʪʠʥ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ. ʋ 

ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʝ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ, ʊ ï ʪʘ ɺ-ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ. ɻʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ ʫ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ ʨʦʟʰʠʨʝʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ 

ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ 

0,9 % NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʋ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ʇʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʟʦʥʠ ʫ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʨʦʟʰʠʨʝʥʽ, ʫ ʥʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʣʽʤʬʦʮʠʪʠ ʪʘ 

ʤʘʢʨʦʬʘʛʠ, ʮʠʪʦʧʣʘʟʤʘ ʦʩʪʘʥʥʽʭ ʤʽʩʪʠʣʘ ʯʠʩʝʣʴʥʽ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ.  

ʅʘ 30 ʜʦʙʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ ʚ ʫʩʽʭ 

ʟʦʥʘʭ, ʤʽʩʪʠʣʠ ʯʠʩʝʣʴʥʽ ʣʽʤʬʦʮʠʪʠ. ʊʘʢʦʞ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽ ʪʝʨʤʽʥ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʽʶ 

ʪʘ ʛʽʧʝʨʧʣʘʟʽʶ ʤʘʢʨʦʬʘʛʽʚ, ʾʭ ʮʠʪʦʧʣʘʟʤʘ ʤʽʩʪʠʣʘ ʯʠʩʝʣʴʥʽ 

ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 

ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʚʠʷʚʣʷʣʠ ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ. ɿʥʘʯʥʦ 

ʟʙʽʣʴʰʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʫ ʯʝʨʚʦʥʽʡ ʪʘ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ. 

ʄʘʢʨʦʬʘʛʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ, ʘ ʾʭ ʮʠʪʦʧʣʘʟʤʘ ʤʽʩʪʠʣʘ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. 

ɻʽʧʝʨʧʣʘʟʽʷ ʪʘ ʛʽʧʝʨʪʨʦʬʽʷ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʻ 

ʦʟʥʘʢʘʤʠ ʘʢʪʠʚʘʮʽʾ ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʣʘʢʪʦʧʨʦʪʝʾʥʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʤʘʢʨʦʬʘʛʠ ʧʨʦʷʚʣʷʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʩʝʣʝʟʽʥʮʽ, ʘ ʪʘʢʦʞ ʫ 

ʧʨʦʮʝʩʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ ʩʣʽʜ 

ʦʯʢ̔ʫʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʜʣʷ ʟʙʘʣʘʥʩʫʚʘʥʥʷ 

ʨʝʘʢʮʽʡ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʟ ʦʧʽʢʘʤʠ 

ʰʢʽʨʠ, ʪʘ ʢʦʨʝʢʮʽʾ ʧʨʦʷʚʽʚ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ.  
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3.3. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʝʣʝʟʽʥʢʠ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ HAES-LX-5 %. 

 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-

5 % ʥʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ ʧʨʠʪʘʤʘʥʥʫ ʮʴʦʤʫ ʦʨʛʘʥʫ 

ʩʪʨʫʢʪʫʨʫ ʽ ʧʦ ʙʫʜʦʚʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ 

ʤʘʥʪʽʡʥʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʧʝʨʝʚʘʞʥʦ ʤʘʣʽ ʪʝʤʥʽ 

ʣʽʤʬʦʮʠʪʠ. ʋ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ 

ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʧʣʘʟʤʦʮʠʪʠ (ʨʠʩ. 3.10). 

 

 

 

ʈʠʩ. 3.10. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %, ʥʘ 14 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ: 1 ï 

ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ; 2 ï ʩʠʥʫʩʦʾʜʥʘ ʩʫʜʠʥʠ ʩʝʣʝʟʽʥʢʠ; 3 - ʩʝʣʝʟʽʥʢʦʚ̔  ʪʷʞʽ; 4 ï 

ʧʝʨ̔ʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 5 - ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 6 - ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ 

ʟʦʥʘ; 7 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 8 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 9 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  
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ʄʘʢʨʦʬʘʛʠ ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ 

ʙʫʣʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʘʢ 

ʥʘ ʤʝʞʽ ʤʘʥʪʽʡʥʦʾ ʽ ʤʘʨʛʽʥʘʣʴʥʦʾ ʟʦʥʠ ʧʦʜʝʢʫʜʠ ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ 

ʤʘʢʨʦʬʘʛʠ. ʋ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʛʨʘʥʫʣʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ (ʨʠʩ. 3.11). 

 

 

 

ʈʠʩ.3.11.ʉʪʨʫʢʪʫʨʘ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, 

ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %, ʥʘ 14 ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ: 1 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ ʣʽʤʬʦʾʜʥʦʛʦ 

ʚʫʟʣʠʢʘ; 3 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ; 4 - ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ; 5 - 

ʨʦʟʰʠʨʝʥʽ ʧʨʦʩʚʽʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ 

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, ʧʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʽ. ʋ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʤʘʣʽ ʪʘ 

ʚʝʣʠʢʽ, ʩʚʽʪʣʽ ʽ ʪʝʤʥʽ ʣʽʤʬʦʮʠʪʠ, ʣʽʤʬʦʙʣʘʩʪʠ, ʘ ʪʘʢʦʞ ʤʘʢʨʦʬʘʛʠ. ʋ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ ʊ-

ʣʽʤʬʦʮʠʪʠ ʥʘʚʢʦʣʦ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ʉʪʨʫʢʪʫʨʘ ʤʘʢʨʦʬʘʛʽʚ ʫ 

ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʧʦʜʽʙʥʘ ʜʦ ʪʘʢʦʾ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 



70 

 

ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl, ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ 

ʢ̔ ʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʙʫʣʘ ʤʝʥʰʘ ʥʽʞ ʪʘʢʘ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 

ʜʽʙ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ.  

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-

5 % ʥʘ 21 ʜʦʙʫ ʩʝʣʝʟʽʥʢʘ ʧʦ ʙʫʜʦʚʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʪʘʢʦʾ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-5 % ʥʘ 14 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʘʢʦʾ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʃʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʤʘʣʠ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ, ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽ, ʤʘʥʪʽʡʥʽ ʪʘ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ (ʨʠʩ. 3.12; 3.13). 

 

 

ʈʠʩ.3.12. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %, ʥʘ 21 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ: 1 - 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ; 2 - ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʦʣʘ; 3 - 

ʤʘʢʨʦʬʘʛʠ; 4 - ʣʽʤʬʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. 

ʆʙôʻʢʪʠʚ ʭ 10. 

 

ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʧʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʽ. ʉʝʣʝʟʽʥʢʦʚʽ 



71 

 

ʪʷʞʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʤʽʩʪʠʣʠ ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, 

ʧʣʘʟʤʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʪʘ ʧʦʦʜʠʥʦʢʽ ʤʝʛʘʢʘʨʽʦʮʠʪʠ. ʈʝʪʠʢʫʣʷʨʥʘ ʩʪʨʦʤʘ ʧʦ 

ʩʪʨʫʢʪʫʨʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʪʘʢʦʾ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

 

 

 

ʈʠʩ. 3.13. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %, ʥʘ 21 ʜʦʙʫ: 1 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ 

ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢ; 2- ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 3 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ. ɿʘʙʘʨʚʣʝʥʥʷ ï 

ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10. 

 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ HAES-LX-

5 % ʥʘ 30 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʝʣʝʟʽʥʢʘ 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 ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ.ʋ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʤʘʢʨʦʬʘʛʠ ʧʦ ʙʫʜʦʚʽ ʧʦʜʽʙʥʽ ʜʦ 

ʪʘʢʠʭ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 
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0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʥʪʽʡʥʘ ʟʦʥʘ ʧʦ ʙʫʜʦʚʽ 

ʧʦʜʽʙʥʘ ʜʦ ʪʘʢʦʾ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʽ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʦʟʪʘʰʦʚʘʥʽ ʥʘ ʤʝʞʽ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʢʨʦʚʦʥʦʩʥʽ ʢʘʧʽʣʷʨʠ ʪʘ 

ʚʝʥʫʣʠ ʧʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʽ. ʉʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʤʽʩʪʠʣʠ 

ʧʦʦʜʠʥʦʢʽ ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʤʽʨʥʠʡ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʠʡ 

ʪʨʦʤʙʦʮʠʪʦʧʦʝʟ (ʨʠʩ. 3.14; 3.15). 

 

 

 

ʈʠʩ. 3.14. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %, ʥʘ 30 ʜʦʙʫ: 1 - ʧʦʤʽʨʥʦ 

ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 2 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 3 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ ʣʽʤʬʦʾʜʥʦʛʦ 

ʚʫʟʣʠʢʘ; 4 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 5 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 6 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ɸʢʪʠʚʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʘʙʦ ʟʨʦʩʪʘʥʥʷ ʾʭ ʧʨʠʩʫʪʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ 

ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʝ ʚʠʷʚʠʣʠ.ʋ 

ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʤʘʣʽ ʪʝʤʥʽ 
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ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʧʣʘʟʤʦʮʠʪʠ, ʟʝʨʥʠʩʪʽ ʣʝʡʢʦʮʠʪʠ, ʙʘʨôʻʨʥʽ ʢʣʽʪʠʥʠ. 

 

 

 

ʈʠʩ. 3.15. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ ʆʐ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʫ HAES-LX-5 %, ʥʘ 30 ʜʦʙʫ: 1 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ 

ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ; 2 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 3 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 4 - ʯʝʨʚʦʥʘ 

ʧʫʣʴʧʘ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʫʨʩʦʚʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ 

ʙʝʟ ʆʐ 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. ɿʘʛʘʣʦʤ 

ʨʝʘʢʮʽʷ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʥʘ ʚʚʝʜʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ 

ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ ʅɸɽS-LX-5 %  ʥʘ 30-ʪʫ ʜʦʙʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʟʥʘʯʥʠʤ 

ʧʦʚʥʦʢʨʽʚôʷʤ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʯʝʨʚʦʥʦʾ ʪʘ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʄʠ ʥʝ ʚʠʷʚʠʣʠ ʘʢʪʠʚʘʮʽʾ ʊ- ʪʘ ɺ- ʟʘʣʝʞʥʠʭ ʜʽʣʷʥʦʢ ʫ 

ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʘ ʪʘʢʦʞ 

ʧʦʩʠʣʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ, ʷʢʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʱʫʨʽʚ 

ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 
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ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʧʨʘʮʷʭ: 

1. ɹʫʣʴʢʦ ɯ.ɺ. ʉʪʨʫʢʪʫʨʥʽ ʨʝʘʢʮʽʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʜʽʶ ʥʦʚʦʛʦ 

ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ HAES-LX-5 % / ɯ.ɺ. ɹʫʣʴʢʦ// ʂʣʽʥʽʯʥʘ ʘʥʘʪʦʤʽʷ ʪʘ 

ʦʧʝʨʘʪʠʚʥʘ ʭʽʨʫʨʛʽʷ - 2016. - ʊ. 15, ˉ 1. (55) - ʉ. 63 - 66. 

2. ɹʫʣʴʢʦ ɯ.ɺ. ʈʝʘʢʮʽʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʜʽʶ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ. / ɯ.ɺ. ɹʫʣʴʢʦ // ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ - 

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ, ʧʨʠʩʚʷʯʝʥʦʾ 75 - ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʧʨʦʬʝʩʦʨʘ ɺ.ɯ. ʇʨʦʥʷʻʚʘ. ï ʏʝʨʥʽʚʮʽ, 2016. ï ʉ.67 - 69. 
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ʈʆɿɼɯʃ 4 

 

ʄʆʈʌʆʃʆɻɯʏʅɯ ɿʄɯʅʀ ʉɽʃɽɿɯʅʂʀ ʑʋʈɯɺ ʋ ɺɯɼɼɸʃɽʅʀʁ 

ʇɽʈɯʆɼ ʇɯʉʃʗ ʆʇɯʂʋ ʐʂɯʈʀ ʇʈʀ ɿɸʉʊʆʉʋɺɸʅʅɯ 0,9 % ʈʆɿʏʀʅʋ 

NʘCl 

 

 

4.1. ʄʘʢʨʦ- ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ 

ʽʥʬʫʟʽʾ 0,9 % ʨʦʟʯʠʥʫ NaCl. 

 

ʏʝʨʝʟ 14 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʦʤ NaCl ʟʘʛʘʣʴʥʠʡ ʧʣʘʥ ʙʫʜʦʚʠ ʩʝʣʝʟʽʥʢʠ ʙʫʚ ʧʦʜʽʙʥʠʡ 

ʜʦ ʪʚʘʨʠʥ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʦʜʥʘʢ ʚʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʫ ʤʘʢʨʦʩʢʦʧʽʯʥʽʡ 

ʙʫʜʦʚʽ. ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʝʨʰʠʭ ʩʽʤ ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʫ ʜʦʟʽ 10 ʤʛ ʥʘ ʢʛ 

ʤʘʩʠ ʪʽʣʘ ʩʝʣʝʟʽʥʢʘ ʟʙʽʣʴʰʝʥʘ ʫ ʨʦʟʤʽʨʘʭ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʫ ʚʦʨʦʪʘʭ 

ʩʝʣʝʟʽʥʢʠ ʧʦʚʥʦʢʨʦʚʥʽ. ʃʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʨʦʟʰʠʨʝʥʽ, ʟʘʧʦʚʥʝʥʽ ʣʽʤʬʦʶ. ʋ 

ʚʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʟʘ ʫʤʦʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ ʽʥʬʫʟʽʾ 0,9 % ʨʦʟʯʠʥʫ NaCl ʩʝʣʝʟʽʥʢʘ ʙʫʣʘ 

ʯʝʨʚʦʥʦ-ʧʫʨʧʫʨʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʤôʷʢʘ, ʝʣʘʩʪʠʯʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ (ʨʠʩ. 

4.1). 

ʋ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʜʘʥʦʾ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʘ ʤʘʣʘ ʙʽʣʴʰʽ 

ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʥʦʩʥʦ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ, ʪʘʢ, ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ 

ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʨʽʚʥʶʚʘʣʘ 45,1Ñ1,2 ʤʤ (ʥʘ 12,9 % ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ, 

ʨ<0,05); ʰʠʨʠʥʘ - 9,7Ñ0,2 ʤʤ (ʥʘ 10,23 % ʙʽʣʴʰʝ, ʨ<0,05); ʪʦʚʱʠʥʘ - 4,4Ñ0,3 

ʤʤ (ʥʘ 2,27 % ʙʽʣʴʰʝ, ʨ>0,05). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 1188,0Ñ6,8 ʤʛ (ʥʘ 

2,77 % ʙʽʣʴʰʝ, ʨ>0,05).  

ʅʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 46,2Ñ1,3 ʤʤ (ʥʘ 

14,93 % ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ, ʨ<0,05); ʰʠʨʠʥʘ - 10,2Ñ0,3 ʤʤ (ʥʘ 10,2 3% ʙʽʣʴʰʝ, 
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ʨ<0,05); ʪʦʚʱʠʥʘ - 4,5Ñ0,3 ʤʤ (ʥʘ 4,65 % ʙʽʣʴʰʝ, ʨ>0,05). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ 

ʩʢʣʘʜʘʣʘ 1207Ñ8,8 ʤʛ (ʥʘ 4,41 % ʙʽʣʴʰʝ, ʨ>0,05).  

 

 

 

 

ʈʠʩ. 4.1. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʧʽʩʣʷ ʆʐ, ʷʢʦʤʫ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl ʥʘ 14 ʜʦʙʫ: 1 - ʚʝʥʪʨʘʣʴʥʠʡ ʢʨʘʡ; 2 - ʜʦʨʩʘʣʴʥʠʡ ʢʨʘʡ. 

 

ʅʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 48,2Ñ1,3 ʤʤ (ʥʘ 

19,90 % ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ, ʨ<0,05); ʰʠʨʠʥʘ - 10,5Ñ0,3 ʤʤ (ʥʘ 19,31 % ʙʽʣʴʰʝ, 

ʨ<0,05); ʪʦʚʱʠʥʘ - 4,5Ñ0,3 ʤʤ (ʥʘ 4,65 % ʙʽʣʴʰʝ, ʨ>0,05). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ 

ʩʢʣʘʜʘʣʘ 1252,0Ñ6,7 ʤʛ (ʥʘ 8,3 % ʙʽʣʴʰʝ, ʨ>0,05).  

 ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 

ʜʦʙʫ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʨʦʟʰʠʨʝʥʽ ʪʘ 

ʧʦʚʥʦʢʨʦʚʥʽ. ʉʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ ʟʚʫʞʝʥʽ (ʨʠʩ. 4.2).  

ʋ ʢʣʽʪʠʥʥʦʤʫ ʩʢʣʘʜʽ ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʽʚ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ ʝʨʠʪʨʦʮʠʪʠ, 

ʘ ʪʘʢʦʞ ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʘʪʠʯʥʽ 

ʢʣʽʪʠʥʠ, ʥʝʡʪʨʦʬʽʣʴʥʽ ʪʘ ʝʦʟʠʥʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʨʦʷʚʠ 

ʘʣʝʨʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʦʧʽʢʦʚʦʛʦ ʜʝʪʨʠʪʫ, ʢʦʪʨʠʡ ʧʦʪʨʘʧʣʷʻ 
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ʜʦ ʩʝʣʝʟʽʥʢʠ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ 

ʚʦʛʥʠʱʘ ʟ ʦʟʥʘʢʘʤʠ ʧʦʩʠʣʝʥʦʛʦ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ ʛʝʤʦʧʦʝʟʫ. ʅʘ ʱʦ 

ʚʢʘʟʫʚʘʣʘ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ, ʷʢʽ ʤʽʩʪʠʣʠ ʧʦʣʽʧʣʦʾʜʥʽ ʷʜʨʘ, 

ʷʢ ʧʨʦʷʚ ʘʢʪʠʚʘʮʽʾ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ, ʘ ʪʘʢʦʞ ʚʦʛʥʠʱʘ ʝʨʠʪʨʦʧʦʝʟʫ ʥʘʚʢʦʣʦ 

ʤʘʢʨʦʬʘʛʽʚ. 

 

 

 

ʈʠʩ. 4.2. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 14 ʜʦʙʫ: 1 - ʧʦʣʽʧʣʦʾʜʥʠʡ ʤʝʛʘʢʘʨʽʦʮʠʪ; 2 - 

ʟʚʫʞʝʥʽ ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 3 - ʨʦʟʰʠʨʝʥʽ ʪʘ ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ 

ʩʫʜʠʥ ʩʝʣʝʟʽʥʢʠ; 4 - ʚʦʛʥʠʱʘ ʝʨʠʪʨʦʧʦʝʟʫ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ 

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʅʘ 14 ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ 

ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʪʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. ʆʜʥʘʢ 

ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʤʘʣʠ ʥʝ ʯʽʪʢʽ ʤʝʞʽ, ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʚ ʥʠʭ 

ʟʙʽʣʴʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ ʧʦʨʽʚʥʷʥʥʦ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ, ʷʢʠʤ ʪʘʢʦʞ ʧʝʨʰʽ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. ʋ ʜʝʷʢʠʭ ʣʽʤʬʦʾʜʥʠʭ 
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ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʣʦʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥ. ʋ 

ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ ʛʽʧʦ 

- ʪʘ ʛʽʧʝʨʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ, ʪʦʜʽ ʷʢ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ 

ʥʦʨʤʦʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ (ʨʠʩ. 4.3).  

ɻʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʚʠʷʚʣʷʣʠ ʫ ʚʩʽʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ. ʋ 

ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʚʠʷʚʠʣʠ ʪʠʧʦʚʽ ʘʪʨʦʬʽʯʥʽ ʟʤʽʥʠ. ʊʘʢ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ, ʟʤʝʥʰʝʥʘ 

ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʥʘʚʢʦʣʦ ʚʫʟʣʠʢʦʚʦʾ ʘʨʪʝʨʽʦʣʠ ʫ ʊ - 

ʟʘʣʝʞʥʽʡ ʟʦʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl. ʋ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ 

ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʟʤʝʥʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ, ʫ ʥʠʭ ʤʝʥʰʝ ʣʽʤʬʦʙʣʘʩʪʽʚ. 

 

 

 

ʈʠʩ. 4.3. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 14 ʜʦʙʫ: 1 - ʙʽʣʘ ʧʫʣʴʧʘ; 2 - ʚʫʟʣʠʢʦʚʘ 

ʘʨʪʝʨʽʦʣʘ; 3 - ʊ - ʟʘʣʝʞʥʘ ʟʦʥʘ; 4 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 5 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 6 - 

ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 7 - ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ ʩʝʣʝʟʽʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ 

ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10. 

 

ʋ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʪʘʢʦʞ ʤʝʥʰʝ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ, ʦʜʥʘʢ, 
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ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ʄʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ ʫ ʣʽʤʬʦʾʜʥʠʭ 

ʬʦʣʽʢʫʣʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʟʚʫʞʝʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ 

(ʨʠʩ. 4.4). ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ ʧʝʨʝʚʘʞʘʣʠ ʘʪʨʦʬʽʯʥʽ 

ʟʤʽʥʠ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. ʊʦʡ ʬʘʢʪ, ʱʦ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽʡ ʟʦʥʽ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʟʦʥʘʭ 

ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʫ ʤʘʥʪʽʡʥʽʡ ʪʘ ʢʨʘʻʚʽʡ ʟʦʥʘʭ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʤʘʥʽʬʝʩʪʫʻ ʥʘʧʨʫʞʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʪʘ 

ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ.  

 

 

ʈʠʩ. 4.4. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 14 ʜʦʙʫ: 1 - ʘʨʪʝʨʽʷ ʙʽʣʦʾ ʧʫʣʴʧʠ; 2 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 3 - ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 4 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ; 5 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 6 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 7 - ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ 

ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ 

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʚʠʷʚʠʣʠ ʨʦʟʰʠʨʝʥʽ ʪʘ ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ 

ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ, ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ ʙʫʣʠ ʟʚʫʞʝʥʽ ʪʘ ʤʽʩʪʠʣʠ ʤʝʥʰʫ 
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ʯʠʩʝʣʴʥʽʩʪʴ ʢʣʽʪʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʘ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʝʦʟʠʥʦʬʽʣʴʥʠʭ 

ʣʝʡʢʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʚʦʛʥʠʱʘ ʧʦʩʠʣʝʥʦʛʦ ʝʨʠʪʨʦʧʦʝʟʫ ʪʘ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ. 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 21 ʜʦʙʫ 

ʚʠʷʚʣʷʣʠ ʟʙʽʣʴʰʝʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʙʽʣʦʾ ʧʫʣʴʧʠ. ʆʜʥʘʢ ʚʦʥʠ 

ʤʘʣʠ ʨʽʟʥʫ ʩʪʨʫʢʪʫʨʫ. ɺʠʷʚʣʷʣʠ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʚ ʷʢʠʭ ʛʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ ʟʤʝʥʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ, ʪʝʤʥʽ, ʤʽʩʪʠʣʠ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ. 

ʄʘʥʪʽʡʥʽ ʟʦʥʠ ʤʽʩʪʠʣʠ ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʪʘ ʤʘʢʨʦʬʘʛʠ, ʦʜʥʘʢ, 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʣʠ ʦʟʥʘʢʠ ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʭʨʦʤʥʠʭ ʷʜʝʨ 

ʪʘ ʚʘʢʫʦʣʷʨʥʦʾ ʜʠʩʪʨʦʬʽʾ ʮʠʪʦʧʣʘʟʤʠ. ʄʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ 

,ʦʜʥʘʢ, ʤʽʩʪʠʣʠ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʾʭ ʧʦʩʠʣʝʥʫ 

ʤʽʛʨʘʮʽʶ ʟ ʙʽʣʦʾ ʫ ʯʝʨʚʦʥʫ ʧʫʣʴʧʫ (ʨʠʩ. 4.5).  

 

 

 

ʈʠʩ. 4.5. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 21 ʜʦʙʫ: 1 - ʚʫʟʣʠʢʦʚʘ ʘʨʪʝʨʽʦʣʘ; 2 - 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʘ ʟʦʥʘ; 3 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 4 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 5 - ʧʦʚʥʦʢʨʦʚʥʽ 

ʧʨʦʩʚʽʪʠ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï 

ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  



81 

 

ʇʝʨʽʘʨʪʝʨʽʘʣʴʥʽ ʟʦʥʠ ʫ ʪʘʢʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʙʫʣʠ ʨʦʟʰʠʨʝʥʠʤʠ ʫ 

ʥʠʭ ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʽʩʣʷ 

ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʏʽʪʢʦ ʚʠʟʥʘʯʘʣʠʩʷ ʟʙʽʣʴʰʝʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʣʽʤʬʦʾʜʥʽ ʬʦʣʽʢʫʣʠ, ʷʢʽ 

ʤʽʩʪʠʣʠ ʨʦʟʰʠʨʝʥʽ ʩʚʽʪʣʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ. ɺ ʦʩʪʘʥʥʽʭ ʚʠʷʚʠʣʠ 

ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ ʛʽʧʝʨʪʨʦʬʽʶ ʤʘʢʨʦʬʘʛʽʚ ʟ ʦʟʥʘʢʘʤʠ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, 

ʣʽʤʬʦʮʠʪʽʚ, ʬʽʛʫʨʠ ʤʽʪʦʟʫ. ʄʘʥʪʽʡʥʽ ʟʦʥʠ, ʫ ʪʘʢʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ, 

ʨʦʟʰʠʨʝʥʽ ʤʽʩʪʠʣʠ ʯʠʩʝʣʴʥʽ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ, ʣʽʤʬʦʮʠʪʠ, 

ʧʣʘʟʤʦʮʠʪʠ (ʨʠʩ. 4.6; 4.7; 4.8). 

 

 

 

ʈʠʩ. 4.6. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 21 ʜʦʙʫ: 1 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 - ʬʽʛʫʨʠ 

ʤʽʪʦʟʫ; 3 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 4 - ʤʘʣʽ ʣʽʤʬʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ 

ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10. 
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ʈʠʩ. 4.7. ʉʪʨʫʢʪʫʨʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 

ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 21 ʜʦʙʫ: 1 - ʪʨʘʙʝʢʫʣʘ ʩʝʣʝʟʽʥʢʠ; 

2 - ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ; 3 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 4 - ʧʦʣʽʧʣʦʾʜʥʽ 

ʤʝʛʘʢʘʨʽʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 

10.  

 

ʈʠʩ. 4.8. ʉʪʨʫʢʪʫʨʘ ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 

7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 21 ʜʦʙʫ: 1 - 

ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 2 - ʬʽʛʫʨʠ ʤʽʪʦʟʫ; 3 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 4 - ʤʘʣʽ ʣʽʤʬʦʮʠʪʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  
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ʅʘ 30 ʜʦʙʫ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽ ʟʦʥʠ ʤʽʩʪʠʣʠ ʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʣʽʤʬʦʮʠʪʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, 

21 ʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥʠ 0,9 % NaCl. ʋ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ 

ʨʦʟʰʠʨʝʥʽ ʪʘ ʩʚʽʪʣʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʥʫ ʝʚʘʢʫʘʮʽʶ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʣʽʤʬʦʮʠʪʽʚ (ʨʠʩ. 4.9). 

 

 

 

ʈʠʩ. 4.9.ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 30 ʜʦʙʫ: 1 - ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 2 - 

ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 3 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 4 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - 

ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ; 7 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ 

ʧʽʭʚʘ; 8 - ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 9 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʆʪʞʝ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʧʨʠ ʆʐ ʙʝʟ ʢʦʨʝʢʮʽʾ ʥʘ 14 ʜʦʙʫ ʥʘʷʚʥʝ 

ʧʦʚʥʦʢʨʦʚ`ʷ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʪʘ ʙʽʣʦʾ ʧʫʣʴʧʠ. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʟʚʫʞʝʥʽ 

ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ, ʷʢʽ ʤʽʩʪʠʣʠ ʤʝʥʰʝ ʣʽʤʬʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ. 
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ʆʜʥʘʢ ʫ ʥʠʭ ʚʠʷʚʣʷʣʠ ʝʦʟʠʥʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʪʘ ʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ, ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʘʢʪʠʚʘʮʽʾ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ. 

ɿʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʟʦʥʘʭ, ʪʘ ʫ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ. ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʟʤʽʥʠ ʤʦʞʥʘ 

ʪʨʘʢʪʫʚʘʪʠ, ʷʢ ʟʥʠʞʝʥʥʷ ʫʯʘʩʪʽ ʤʘʢʨʦʬʘʛʽʚ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʅʘ 

21 ʜʦʙʫ ʪʘʢʦʞ ʚʠʷʚʣʷʣʠ ʦʟʥʘʢʠ ʧʦʩʠʣʝʥʦʛʦ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ. ʋ ʮʝʡ ʪʝʨʤʽʥ ʽ 

ʥʘ 30 ʜʦʙʫ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʚ 

ʷʢʠʭ ʯʠʤʘʣʦ ʤʘʢʨʦʬʘʛʽʚ ʟ ʬʘʛʦʮʠʪʦʚʘʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʣʽʤʬʦʮʠʪʽʚ. 

ʈʦʟʰʠʨʝʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ, ʦʜʥʘʢ, ʚʦʥʠ ʤʽʩʪʠʣʠ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ 

ʪʨʘʥʩʧʦʨʪʫ ʢʣʽʪʠʥ ʫ ʯʝʨʚʦʥʫ ʧʫʣʴʧʫ. 

 

4.2. ɸʥʘʣʽʟ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ 

ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʾ ʽʥʬʫʟʽʾ 

0,9 % ʨʦʟʯʠʥʫ NaCl. 

 

ʇʨʠ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʚʠʷʚʠʣʠ 

ʟʥʘʯʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʩʢʣʘʜʽ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ  (ʪʘʙʣ. 4.1).  

ʂʽʣʴʢʽʩʪʴ ɺʃ ʜʦʩʪʦʚʽʨʥʦ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 38,1 % (14 ʜʦʙʘ) ʪʘ ʜʦ 30 

ʜʦʙʠ ʥʘ 7,25 % ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 

ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʽʜ 14 ʜʦ 30 ʜʦʙʠ ʥʝ 

ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʪʘ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 36,63 % ʪʘ 19,8 % 

ʚʽʜʧʦʚʽʜʥʦ (ʨ < 0,05). ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʥʘʚʧʘʢʠ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʶ ʥʘ 14, 21ʪʘ 30 ʜʦʙʫ ʚʽʜʧʦʚʽʜʥʦ ʫ 2,2; 1,8 ʪʘ 

1,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʘʥʘʣʦʛʽʯʥʽ ʪʝʨʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘʢʦʞ ʻ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʶ 

ʚʽʜʧʦʚʽʜʥʦ ʫ ʪʽʞ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 1,9; 1,7 ʪʘ 1,36 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʪʽʞ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʣʽʤʬʦʙʣʘʩʪʽʚ ʙʫʣʘ ʪʝʞ ʜʦʩʪʦʚʽʨʥʦ 

ʙʽʣʴʰʦʶ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʚʽʜʧʦʚʽʜʥʦ ʚ 2,2; 1,8 ʪʘ 1,39 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʊʘʙʣʠʮʷ 4.1  

ʈʦʟʧʦʜʽʣ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʨʠ ʽʥʬʫʟʽʾ 0,9 % ʨʦʟʯʠʥʫ NaCl (ʄ Ñ m) 

 

ɺʠʜʠ ʢʣʽʪʠʥ 

ʂʦʥʪʨʦʣʴ ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

14 ʜʦʙʘ 21 ʜʦʙʘ 30 ʜʦʙʘ 

ɺʃ 52,4Ñ4,5 33,5Ñ3,7* 41,4Ñ5,7 48,6Ñ5,2 

ʐʃ ï ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ  
10,1Ñ1,3 6,4Ñ0,6* 7,5Ñ0,8

æ
 8,1Ñ1,3 

ʐʃ ï ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ 

6,2Ñ1,2 13,8Ñ1,3* 11,2Ñ1,2*
æ
 8,6Ñ1,0* 

ʐʃ - ʟ 

ʬʘʛʦʮʠʪʘʨʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ  

5,5Ñ0,6 10,6Ñ0,8* 9,3Ñ0,9
æ
 7,5Ñ0,9

æ
 

ʐʃ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ  

4,2Ñ0,3 8,9Ñ0,4* 7,6Ñ0,4*
æ
 6,1Ñ0,5*

æ
 

ʃʽʤʬʦʙʣʘʩʪʠ  3,4Ñ0,7 6,7Ñ0,5* 5,6Ñ0,4*
æ
 4,7Ñ0,3*

æ
 

ʇʨʠʤʽʪʢʠ:* - ʨ<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ; 

æ - ʨ<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ. 
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ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʦʶ ʚʽʜʧʦʚʽʜʥʦ ʪʝʨʤʽʥʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ 1,97, 1,65 ʪʘ 1,38 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, 

ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ 

NaCl ʚ ʘʥʘʣʦʛʽʯʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺʽʜʦʤʦ, ʱʦ ʘʢʪʠʚʥʽ ʐʃ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʊ- ʽ ʂ-

ʣʽʤʬʦʮʠʪʠ, ʘ ʢʣʽʪʠʥʠ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʛʫʤʦʨʘʣʴʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʟʘʛʘʣʴʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʦʧʦʚʥʝʥʥʷ ʫ 

ʣʽʤʬʦʾʜʥʽʡ ʩʠʩʪʝʤʽ, ʛʝʥʝʨʘʮʽʾ ʘʢʪʠʚʦʚʘʥʠʭ ʊ-, ɺ- ʪʘ ʂ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʠʤʫʣʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʦʪʨʠʤʘʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʘʥʽ, ʟʤʽʥʠ 

ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʛʫʤʦʨʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʧʦʜʽʣ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʢʪʠʚʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʻ ʧʨʦʷʚʦʤ ʨʝʘʢʮʽʾ ʮʠʭ ʢʣʽʪʠʥ ʫ ʩʪʘʜʽʾ ʪʦʢʩʝʤʽʾ ʦʧʽʢʦʚʦʾ 

ʭʚʦʨʦʙʠ. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʽ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

0,9 % NaCl, ʜʣʷ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʭʘʨʘʢʪʝʨʥʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ɺʃ ʪʘ ʐʃ ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʐʃ ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ 

ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 

ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. 

ɼʦʩʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʦʟʥʘʢ ʣʽʤʬʦʮʠʪʽʚ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʜʦʟʚʦʣʷʻ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʚʠʟʥʘʯʘʪʠ ʚʧʣʠʚ 

ʨʽʟʥʠʭ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʾʜʥʦʾ 

ʩʠʩʪʝʤʠ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʣʽʤʬʦʮʠʪʽʚ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʟʤʝʥʰʫʶʪʴ ʝʥʜʦʪʦʢʩʠʢʦʟ, ʧʨʦʬʽʣʘʢʪʫʶʪʴ ʛʽʧʦʚʦʣʝʤʽʶ ʪʘ ʰʦʢ ʧʨʠ ʦʧʽʢʦʚʽʡ 

ʭʚʦʨʦʙʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʧʨʘʮʷʭ: 
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ʈʆɿɼɯʃ 5. 

 

ʉʊʈʋʂʊʋʈʅɯ ɿʄɯʅʀ ʉɽʃɽɿɯʅʂʀ ʑʋʈɯɺ ʋ ɺɯɼɼɸʃɽʅʀʁ ʇɽʈɯʆɼ 

ʇɯʉʃʗ ʆʇɯʂʋ ʐʂɯʈʀ ʊɸ ʂʆʄʇʃɽʂʉʅʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʃɸʂʊʆʇʈʆʊɽɰʅʋ ɿ ʉʆʈɹɯʊʆʃʆʄ ʊɸ ʅɸɽS-LX-5 % 

 

 

5.1. ɿʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʬʫʟʽʾ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʘʙʦ ʅɸɽS-LX-5 % ʨʦʟʤʽʨʠ ʩʝʣʝʟʽʥʢʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʥʝ ʟʤʽʥʝʥʽ. ʉʝʣʝʟʽʥʢʘ ʙʫʣʘ ʯʝʨʚʦʥʦ - ʧʫʨʧʫʨʥʦ - ʢʦʨʠʯʥʝʚʦʛʦ 

ʢʦʣʴʦʨʫ, ʤôʷʢʦ - ʝʣʘʩʪʠʯʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ (ʨʠʩ. 5.1). 

 

 

 

ʈʠʩ. 5.1. ʄʘʢʨʦʧʨʝʧʘʨʘʪ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ: 1 - ʚʝʥʪʨʘʣʴʥʠʡ 

ʢʨʘʡ; 2 - ʜʦʨʩʘʣʴʥʠʡ ʢʨʘʡ; 3 - ʚʦʨʦʪʘ ʩʝʣʝʟʽʥʢʠ. 
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ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ 

ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʚʽʜʤʽʥ ʤʘʢʨʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ: ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʨʽʚʥʶʚʘʣʘ 

43,1Ñ1,3 ʤʤ (ʥʘ 7,22 % ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ, ʨ>0,05); ʰʠʨʠʥʘ ï 8,6Ñ0,3 ʤʤ 

(ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʥʪʨʦʣʝʤ ʥʝʤʘʻ); ʪʦʚʱʠʥʘ ï 4,3Ñ0,3 ʤʤ (ʚʽʜʤʽʥ 

ʥʝʤʘʻ). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 1167Ñ6,7 ʤʛ (ʚʽʜʤʽʥ ʥʝʤʘʻ).  

ʅʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 44,2Ñ1,2 ʤʤ (ʥʘ 

9,95 % ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʶ, ʨ>0,05); ʰʠʨʠʥʘ ï 9,5Ñ0,3 ʤʤ (ʚʽʜʤʽʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʢʦʥʪʨʦʣʝʤ ʥʝʤʘʻ); ʪʦʚʱʠʥʘ ï 4,03Ñ0,3 ʤʤ (ʚʽʜʤʽʥ ʥʝʤʘʻ). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ 

ʩʢʣʘʜʘʣʘ 1167Ñ8,6 ʤʛ (ʚʽʜʤʽʥ ʥʝʤʘʻ).  

ʅʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 39,2Ñ1,3 ʤʤ (ʥʘ 

2,49 % ʤʝʥʰʝ ʟʘ ʢʦʥʪʨʦʣʴ, ʨ>0,05); ʰʠʨʠʥʘ - 9,5Ñ0,3 ʤʤ (ʥʘ 7,95 % ʙʽʣʴʰʝ, 

ʨ>0,05); ʪʦʚʱʠʥʘ - 4,3Ñ0,3 ʤʤ (ʚʽʜʤʽʥ ʥʝʤʘʻ). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 

1172Ñ6,8 ʤʛ (ʚʽʜʤʽʥ ʥʝʤʘʻ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʤʘʢʨʦʩʢʦʧʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʩʝʣʝʟʽʥʢʠ ʥʝ ʜʦʩʷʛʣʠ ʪʘʢʠʭ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʜʘʥʥʽ ʧʨʝʧʘʨʘʪʠ ʫ 

ʪʘʢʽʞ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʷ. ʆʜʥʘʢ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʟʥʘʯʥʦ 

ʧʝʨʝʚʘʞʘʚ ʜʽʶ 0,9 % ʨʦʟʯʠʥʫ NaCl.  

5.1.1. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ 

ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʫ ʪʨʘʙʝʢʫʣʘʭ 

ʩʝʣʝʟʽʥʢʠ, ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ, ʢʨʦʚʦʚʠʣʠʚʠ, ʘ ʪʘʢʦʞ ʣʝʡʢʦʮʠʪʘʨʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʘ ʥʘʙʨʷʢʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ 

ʙʫʣʠ ʤʝʥʰʝ ʚʠʨʘʞʝʥʽ, ʥʽʞ  ʫ ʱʫʨʽʚ ʥʘ 14 ʜʦʙʫ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl. ʋ ʢʣʽʪʠʥʥʦʤʫ ʩʢʣʘʜʽ ʩʝʣʝʟʽʥʢʦʚʠʭ 

ʪʷʞʽʚ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, 

ʤʘʢʨʦʬʘʛʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ; ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ. ʆʜʥʘʢ 
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ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʝʦʟʠʥʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʙʫʣʘ ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % 

NaCl, ʥʘ 14 ʜʦʙʫ.ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʧʦʤʽʨʥʽ ʚʦʛʥʠʱʘ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ, ʘ 

ʪʘʢʦʞ ʚʦʛʥʠʱʘ ʝʨʠʪʨʦʧʦʝʟʫ. ʃʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʙʽʣʦʾ ʧʫʣʴʧʠ ʤʘʣʠ 

ʥʝʦʜʥʦʤʘʥʽʪʥʫ ʩʪʨʫʢʪʫʨʫ. ʋ ʜʝʷʢʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʛʝʨʤʽʥʘʪʠʚʥʽ 

ʮʝʥʪʨʠ ʙʫʣʠ ʤʝʥʰʽ ʫ ʨʦʟʤʽʨʘʭ ʽ ʤʽʩʪʠʣʠ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ. ʆʜʥʘʢ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʤʽʩʪʠʣʠ ʰʠʨʦʢʽ ʩʚʽʪʣʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ.  

ʋ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʪʘʢʠʭ ʣʽʤʬʦʽʜʥʠʭ ʚʫʟʣʠʢʽʚ ʚʠʷʚʣʷʣʠ ʙʽʣʴʰʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʽ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʠʷʚʣʷʣʠ ʪʘʢʦʞ ʦʙ`ʻʤʥʽ ʚʫʟʣʠʢʠ ʟ ʰʠʨʦʢʠʤʠ ʊ - ʟʘʣʝʞʥʠʤʠ ʟʦʥʘʤʠ ʪʘ 

ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʤʘʢʨʦʬʘʛʽʚ ʫ ʥʠʭ. ɼʣʷ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ, ʭʘʨʘʢʪʝʨʥʽ ʚʝʣʠʢʽ ʷʜʨʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʝʫʭʨʦʤʘʪʠʥʘ. ʋ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʧʝʨʝʚʘʞʘʣʠ 

ʣʽʤʬʦʮʠʪʠ ʟ ʥʦʨʤʦʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ, ʪʦʜʽ ʷʢ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʮʠʪʠ ʟ 

ʛʽʧʦ - ʪʘ ʛʽʧʝʨʭʨʦʤʥʠʤʠ ʷʜʨʘʤʠ.  

ʋ ʤʘʥʪʽʡʥʽʡ ʟʦʥʽ ʚʠʷʚʣʷʣʠ ʤʘʣʽ, ʩʝʨʝʜʥʽ ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ʋ ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʽ ʚʠʷʚʣʷʣʠ ʨʝʪʠʢʫʣʦʮʠʪʠ, 

ʣʽʤʬʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʧʣʘʟʤʦʮʠʪʠ. ʄʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ 

ʨʦʟʰʠʨʝʥʽ, ʘʣʝ ʩʣʘʙʦ ʟʘʙʘʨʚʣʝʥʽ. ʂʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʥʘ ʤʝʞʽ ʤʘʨʛʽʥʘʣʴʥʦʾ 

ʟʦʥʠ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʧʦʚʥʦʢʨʦʚʥʽ. ɺ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʷʣʠ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ, ʫ ʮʠʪʦʧʣʘʟʤʽ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʯʠʩʝʣʴʥʽ 

ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. ɿʥʘʯʥʦ ʨʦʟʰʠʨʝʥʽ ʩʝʣʝʟʽʥʢʦʚʽ ʣʽʤʬʘʪʠʯʥʽ 
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ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʧʽʭʚʠ, ʷʢʽ ʦʜʥʠʤ ʧʦʣʶʩʦʤ ʟʘʭʦʜʠʣʠ ʥʘ ʪʝʨʠʪʦʨʽʶ ʚʫʟʣʠʢʘ ʽ 

ʤʽʩʪʠʣʠ ʤʘʣʽ, ʩʝʨʝʜʥʽ ʣʽʤʬʦʮʠʪʠ, ʣʽʤʬʦʙʣʘʩʪʠ, ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ 

(ʨʠʩ.5.2). 

 

 

 

ʈʠʩ. 5.2. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14 ʜʦʙʫ: 1 - 

ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 2 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 3 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 4 - 

ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 7 - 

ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 8 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 9 - 

ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. 

ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ 14 ʜʦʙʫ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʧʨʦʷʚʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʤʝʥʰʝ 

ʚʠʨʘʞʝʥʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ  ʱʫʨʘʤʠ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ. ʊʘʢ ʢʨʦʚʦʚʠʣʠʚʠ, ʘ ʪʘʢʦʞ ʣʝʡʢʦʮʠʪʘʨʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʘ ʥʘʙʨʷʢʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ 
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ʙʫʣʠ ʤʝʥʰʝ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʪʘʢʽ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ 

ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʊ-ʟʘʣʝʞʥʽ ʟʦʥʠ ʤʽʩʪʠʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʚʠʷʚʣʷʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ, ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ, ʪʘʢʦʞ 

ʥʘʷʚʥʘ ʛʽʧʝʨʧʣʘʟʽʷ, ʛʽʧʝʨʪʨʦʬʽʷ ʪʘ ʘʢʪʠʚʘʮʽʷ ʤʘʢʨʦʬʘʛʽʚ ʚ ʫʩʽʭ ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʘ ʪʘʢʦʞ ʛʽʧʝʨʧʣʘʟʽʾ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ 

ʤʘʢʨʦʬʘʛʽʚ ʫ ʩʢʣʘʜʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ. 

5.1.2. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʥʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 21 ʜʦʙʫ 

ʚʠʷʚʣʷʣʠ ʧʦʚʥʦʢʨʦʚ`ʷ ʩʫʜʠʥ ʫ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʫ ʩʢʣʘʜʽ ʙʽʣʦʾ ʪʘ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ, ʦʜʥʘʢ ʮʝ ʷʚʠʱʝ ʙʫʣʦ ʤʝʥʰʝ ʚʠʨʘʞʝʥʦ ʥʽʞ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 21 ʜʦʙʫ. ʉʝʣʝʟʽʥʢʦʚʽ 

ʪʷʞʽ ʟʚʫʞʝʥʽ ʤʽʩʪʠʣʠ ʝʨʠʪʨʦʮʠʪʠ, ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, 

ʧʣʘʟʤʦʮʠʪʠ ʪʘ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʤʘʢʨʦʬʘʛʽʚ 

ʨʦʟʪʘʰʦʚʘʥʽ ʬʨʘʛʤʝʥʪʠ ʝʨʠʪʨʦʮʠʪʽʚ, ʧʦʜʝʢʫʜʠ ʚʠʷʚʣʝʥʽ ʛʨʘʥʫʣʠ ʬʝʨʠʪʠʥʫ ʪʘ 

ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 

21 ʜʦʙʫ ʧʣʦʱʘ ʙʽʣʦʾ ʧʫʣʴʧʠ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ, 

ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ( ʨʠʩ. 

5.3). ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʫ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 21 ʜʦʙʫ ʥʘ 

ʪʣʽ ʧʦʚʥʦʢʨʽʚ`ʷ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʷʣʠ ʨʦʟʰʠʨʝʥʽ ʪʘ ʧʦʚʥʦʢʨʦʚʥʽ ʧʨʦʩʚʽʪʠ 

ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʪʘ ʚʝʥʫʣ ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ. ɺ ʦʩʪʘʥʥʽʭ ʧʝʨʝʚʘʞʘʣʠ ʣʽʤʬʦʙʣʘʩʪʠ ʪʘ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ 

ʤʘʢʨʦʬʘʛʠ, ʪʦʜʽ, ʷʢ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʦ ʤʝʥʰʝ.  
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ʈʠʩ. 5.3.ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 21 ʜʦʙʫ: 

1 - ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 2 - ʰʠʨʦʢʠʡ ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 3 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 4 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 7 - ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 8 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. 

ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ɻʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ ʩʪʚʦʨʶʚʘʣʠ ʫ ʚʩʽʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʝʬʝʢʪ "ʟʦʨʷʥʦʛʦ ʥʝʙʘ" (ʨʠʩ. 5.4). ʄʽʞ ʩʫʜʠʥʥʠʤʠ 

ʪʨʘʙʝʢʫʣʘʤʠ ʪʘ ʣʽʤʬʦʾʜʥʠʤʠ ʚʫʟʣʠʢʘʤʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ 

ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ. ʇʽʭʚʦʚʽ ʘʨʪʝʨʽʾ ʙʽʣʦʾ ʧʫʣʴʧʠ ʟôʻʜʥʘʥʽ ʟ ʚʫʟʣʠʢʦʚʠʤʠ 

ʘʨʪʝʨʽʦʣʘʤʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ.  

ʋ ʩʢʣʘʜʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ, ʷʢʽ ʦʪʦʯʫʚʘʣʠ ʧʽʭʚʦʚʽ 

ʘʨʪʝʨʽʾ, ʚʠʷʚʣʷʣʠ ɺ - ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʊ - ʣʽʤʬʦʮʠʪʠ ʪʘ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʤʘʢʨʦʬʘʛʠ ʮʠʪʦʧʣʘʟʤʘ ʷʢʠʭ ʤʽʩʪʠʣʘ 

ʯʠʩʝʣʴʥʽ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. 
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ʈʠʩ. 5.4.ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 21 ʜʦʙʫ: 1 - ʧʦʚʥʦʢʨʦʚʥʽ 

ʧʨʦʩʚʽʪʠ ʩʫʜʠʥ ʫ ʛʝʨʤʽʥʘʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ; 2 - 

ʣʽʤʬʦʙʣʘʩʪʠ; 3 - ʤʘʣʽ ʣʽʤʬʦʮʠʪʠ; 4 - ʩʝʨʝʜʥʽ ʣʽʤʬʦʮʠʪʠ; 5 - ʤʘʢʨʦʬʘʛʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʊʘʢʠʤ ʯʠʥʦʤ: ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʱʫʨʘʤ ʨʦʟʯʠʥʫ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʥʘ 21 ʜʦʙʫ ʧʦʩʠʣʶʚʘʣʦ 

ʢʣʽʪʠʥʥʫ ʪʘ ʛʫʤʦʨʘʣʴʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʬʘʢʪʦʨʽʚ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

0,9 % NaCl, ʥʘ 21 ʜʦʙʫ. ʑʦ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʙʽʣʴʰʦʶ ʧʣʦʱʝʶ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʨʦʟʰʠʨʝʥʠʤʠ ʛʝʨʤʽʥʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʤʠ 

ʟʦʥʘʤʠ, ʙʽʣʴʰʠʤ ʯʠʩʣʦʤ ʪʝʤʥʠʭ ʤʘʣʠʭ ʣʽʤʬʦʮʠʪʽʚ ʫ ʊ - ʟʘʣʝʞʥʠʭ ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʪʘ ʙʽʣʴʰʦʶ 

ʢʽʣʴʢʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʚ ʫʩʽʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʘ 

ʪʘʢʦʞ ʫ ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ 

ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 21 

ʜʦʙʫ.  
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5.1.3. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ ʚʠʷʚʠʣʠ ʧʦʤʽʨʥʦ 

ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʪʘ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʆʜʥʘʢ 

ʧʘʨʘʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ ʽʥʪʝʨʩʪʠʮʽʶ ʫ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ ʪʘ 

ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʙʫʣʠ ʟʥʘʯʥʦ ʤʝʥʰʝ ʚʠʨʘʞʝʥʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʱʫʨʘʤʠ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 30 

ʜʦʙʫ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ ʚʠʷʚʣʷʣʠ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ, ʷʢʽ ʯʘʩʪʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʩʪʽʣʴʢʠ 

ʙʣʠʟʴʢʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʱʦ ʾʭ ʰʠʨʦʢʽ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʟôʻʜʥʘʥʽ. ʉʝʣʝʟʽʥʢʦʚʽ 

ʪʷʞʽ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʤʽʩʪʠʣʠ ʝʨʠʪʨʦʮʠʪʠ, ʤʝʛʘʢʘʨʽʦʮʠʪʠ, 

ʪʨʦʤʙʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ ʪʘ ʧʦ 

ʩʪʨʫʢʪʫʨʽ ʙʫʣʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ 

ʜʦʩʣʽʜʞʝʥʥʷ(ʨʠʩ. 5.5).  

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ ʫ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʷʣʠ ʨʦʟʰʠʨʝʥʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ, ʘ ʪʘʢʦʞ 

ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ; ʉʚʽʪʣʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʧʝʨʝʚʘʞʥʦ ʥʝʚʝʣʠʢʽ, ʭʦʯʘ 

ʧʦʦʜʠʥʦʢʽ ʤʘʣʠ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʚʽʜʯʠʣʘ ʧʨʦ ʾʭ ʘʢʪʠʚʘʮʽʶ. ɺ ʪʘʢʠʭ ʚʫʟʣʠʢʘʭ 

ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʧʣʘʟʽʶ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʯʠʩʝʣʴʥʽ ʤʽʪʦʟʠ, ʪʘʢʦʞ ʚʠʷʚʣʷʣʠ 

ʯʠʩʝʣʴʥʽ ʧʣʘʟʤʦʙʣʘʩʪʠ ʪʘ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ 

ʮʠʪʦʧʣʘʟʤʘ ʷʢʠʭ ʤʽʩʪʠʣʘ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. ʄʘʥʪʽʡʥʽ ʟʦʥʠ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʽʚ ʨʦʟʰʠʨʝʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 30 ʜʦʙʫ, ʚʦʥʠ ʤʽʩʪʠʣʠ ʱʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʪʝʤʥʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʣʽʤʬʦʮʠʪʠ ʪʘ ʧʣʘʟʤʦʮʠʪʠ, ʘ ʪʘʢʦʞ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ 

ʤʘʢʨʦʬʘʛʠ (ʨʠʩ. 5.6). 
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ʈʠʩ. 5.5. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʦʤ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ: 1 - 

ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 2 - ʰʠʨʦʢʠʡ ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 3 - ʨʦʟʰʠʨʝʥʘ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 4 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 7 - ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 8 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 9 - ʪʨʘʙʝʢʫʣʠ ʩʝʣʝʟʽʥʢʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï 

ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʋ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽʡ ʟʦʥʽ ʙʽʣʦʾ ʧʫʣʴʧʠ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʽ ʤʘʢʨʦʬʘʛʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 30 ʜʦʙʫ. ɼʦ ʚʫʟʣʠʢʽʚ ʧʽʜʭʦʜʷʪʴ ʨʦʟʰʠʨʝʥʽ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ, ʚ ʷʢʠʭ ʚʠʷʚʣʷʣʠ ʣʽʤʬʦʮʠʪʠ ʧʣʘʟʤʦʮʠʪʠ ʪʘ 

ʤʘʢʨʦʬʘʛʠ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ, ʷʢʠʤ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ  ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 

30 ʜʦʙʫ. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʧʦʚʥʦʢʨʦʚʥʽ, 

ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ ʤʽʩʪʠʣʠ ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ, ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, 

ʣʽʤʬʦʮʠʪʠ ʪʘ ʧʣʘʟʤʦʮʠʪʠ. ʏʠʩʝʣʴʥʽʩʪʴ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ ʙʝʟ ʆʐ ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ. 

 

 

 

ʈʠʩ. 5.6. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 30 ʜʦʙʫ: 1 - ʛʝʨʤʽʥʘʪʠʚʥʠʡ 

ʮʝʥʪʨ ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ; 2 - ʣʽʤʬʦʙʣʘʩʪʠ; 3 - ʤʘʢʨʦʬʘʛʠ; 4 - ʤʘʥʪʽʡʥʘ 

ʟʦʥʘ; 5 - ʤʘʣʽ ʪʝʤʥʽ ʣʽʤʬʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ 

ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʫ ʩʝʣʝʟʽʥʮʽ 

ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʽʶ ʪʘ ʛʽʧʝʨʧʣʘʟʽʶ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ. 

ʈʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʙʽʣʴʰʝ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ  ʱʫʨʘʤʠ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʫ ʪʘʢʽ ʞ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʊʘʢʦʞ ʟʙʽʣʴʰʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʫ ʤʘʥʪʽʡʥʽʡ 

ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽʡ ʟʦʥʽ, ʻ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʘ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʻ 
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ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʟʥʠʞʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ. 

 

 

5.2. ɿʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʫ 

ʰʢʽʨʠ ʪʘ ʣʽʢʫʚʘʥʥʽ ʢʨʦʚʦʟʘʤʽʥʥʠʢʦʤ ʅɸɽS-LX-5 %. 

 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 % ʨʦʟʤʽʨʠ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ 

ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 %.  

ɼʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʨʽʚʥʶʚʘʣʘ 42,2Ñ1,3 ʤʤ 

(ʙʽʣʴʰʝ ʥʘ 4,98 %, ʨ>0,05); ʰʠʨʠʥʘ ï 8,5Ñ0,3 ʤʤ (ʤʝʥʰʝ ʥʘ 3,41 %, ʨ>0,05); 

ʪʦʚʱʠʥʘ ï 4,2Ñ0,3 ʤʤ (ʤʝʥʰʝ ʥʘ 2,33 %, ʨ>0,05). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 

1161Ñ6,6 ʤʛ (ʥʘ 0,43 % ʙʽʣʴʰʝ, ʨ>0,05).  

ʅʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 40,2Ñ1,2 ʤʤ (ʚʽʜʤʽʥ 

ʚʽʜ ʢʦʥʪʨʦʣʶ ʥʝʤʘʻ); ʰʠʨʠʥʘ ï 9,0Ñ0,3 ʤʤ (ʙʽʣʴʰʝ ʥʘ 2,27 %, ʨ>0,05); 

ʪʦʚʱʠʥʘ ï 4,2Ñ0,3 ʤʤ (ʤʝʥʰʝ ʥʘ 2,33 %, ʨ>0,05). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 

1157Ñ7,6 ʤʛ (ʚʽʜʤʽʥ ï ʥʝʤʘʻ).  

ʅʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 38,2Ñ1,3 ʤʤ 

(ʤʝʥʰʝ ʥʘ 12,19 %, ʨ>0,05); ʰʠʨʠʥʘ ï 9,0Ñ0,3 ʤʤ (ʙʽʣʴʰʝ ʥʘ 2,27 %, ʨ>0,05); 

ʪʦʚʱʠʥʘ ï 4,2Ñ0,3 ʤʤ (ʤʝʥʰʝ ʥʘ 2,33 %, ʨ>0,05). ʄʘʩʘ ʩʝʣʝʟʽʥʢʠ ʩʢʣʘʜʘʣʘ 

1152Ñ6,8 ʤʛ (ʚʽʜʤʽʥ ï ʥʝʤʘʻ). 

5.2.1. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 5 % ʨʦʟʯʠʥʫ ʅɸɽS-LX. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ14 ʜʦʙʫ ʚʠʷʚʣʷʣʠ ʧʦʚʥʦʢʨʦʚʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ, 

ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʩʫʜʠʥʥʠʭ 

ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ. ʆʜʥʘʢ ʮʽ ʧʨʦʷʚʠ ʙʫʣʠ ʤʝʥʰʝ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʪʘʢʽ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʚ ʪʦʡ ʞʝ 
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ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʪʣʽ ʧʦʚʥʦʢʨʽʚôʷ ʩʠʥʫʩʦʾʜʥʠʭ ʩʫʜʠʥ ʫ ʯʝʨʚʦʥʽʡ 

ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʥʝʟʥʘʯʥʦ ʟʚʫʞʝʥʽ ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ, ʷʢʽ ʤʽʩʪʠʣʠ 

ʝʨʠʪʨʦʮʠʪʠ, ʤʝʛʘʢʘʨʽʦʮʠʪʠ, ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ(ʨʠʩ. 5.7). 

 

 

 

 

ʈʠʩ. 5.7.ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 14 ʜʦʙʫ: 1 - ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ 

ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 2 - ʟʚʫʞʝʥʽ ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 3 - ʤʝʛʘʢʘʨʽʦʮʠʪʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʅʘ 14 ʜʦʙʫ ʚʠʷʚʣʷʣʠ ʟʙʽʣʴʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʪʘ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ 

ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ. ʋ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ 

ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʨʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ, ʨʦʟʰʠʨʝʥʽ 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽ, ʤʘʥʪʽʡʥʽ, ʘ ʪʘʢʦʞ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ. ʋ ʤʘʥʪʽʡʥʠʭ ʟʦʥʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʣʽʤʬʦʮʠʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ ʾʭ ʩʪʨʫʢʪʫʨʘ 

ʙʫʣʘ ʧʦʜʽʙʥʘ ʜʦ ʪʘʢʦʾ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʱʫʨʽʚ, ʷʢʠʤ 
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ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʅɸɽS-LX-5 % ʥʘ 14 ʜʦʙʫ ʫ ʨʦʟʰʠʨʝʥʠʭ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ, ʚʠʷʚʣʷʣʠ 

ʧʦʚʥʦʢʨʦʚʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ (ʨʠʩ. 5.8). 

 

 

ʈʠʩ. 5.8. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 14 ʜʦʙʫ: 1 - ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 2 - 

ʰʠʨʦʢʠʡ ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ;3 - ʨʦʟʰʠʨʝʥʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 4 - 

ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - ʤʘʨʛʽʥʘʣʴʥʽ ʩʫʜʠʥʠ; 7 - 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 8 - ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 9 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. 

ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʉʚʽʪʣʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʤʽʩʪʠʣʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ. ʋ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ 

ʨʝʪʠʢʫʣʦʮʠʪʠ ʯʠʩʝʣʴʥʽ ʤʘʣʽ ʣʽʤʬʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ. ʆʩʪʘʥʥʽ ʟ ʦʟʥʘʢʘʤʠ 

ʧʦʤʽʨʥʦʾ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ 

ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤ ʚ ʾʭ ʮʠʪʦʧʣʘʟʤʽ. 

ʅʘ 14 ʜʦʙʫ ʪʘʢʦʞ ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʧʣʘʟʽʶ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ 

ʤʘʢʨʦʬʘʛʽʚ ʫ ʩʢʣʘʜʽ ʣʽʤʬʘʪʠʯʥʠʭ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚ, ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ 
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ʮʝʥʪʨʘʭ ʚʠʷʚʣʷʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ, ɺ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʧʣʘʟʤʦʙʣʘʩʪʽʚ, ʫ ʤʘʥʪʽʡʥʠʭ ʟʦʥʘʭ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ. ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 

ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 14 ʜʦʙʫ ʪʘʢʦʞ 

ʥʘʷʚʥʘ ʛʽʧʝʨʧʣʘʟʽʷ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʩʢʣʘʜʽ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ 

ʚʝʥʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 14 ʜʦʙʫ ʧʨʦʷʚʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ 

ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʙʫʣʠ ʧʦʜʽʙʥʠʤʠ ʜʦ ʪʘʢʠʭ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʪʘ ʤʝʥʰʝ ʚʠʨʘʞʝʥʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 14 ʜʦʙʫ.  

5.2.2. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʥʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 %. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ ʚʝʥʫ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 21 ʜʦʙʫ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʩʠʥʫʩʦʾʜʥʽ 

ʩʫʜʠʥʠ ʧʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʽ ʥʝ ʨʦʟʰʠʨʝʥʽ ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ, ʥʝ ʟʚʫʞʝʥʽ ʧʦ 

ʩʪʨʫʢʪʫʨʽ ʧʦʜʽʙʥʽ ʜʦ ʪʘʢʠʭ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʤʽʩʪʠʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ, 

ʝʨʠʪʨʦʮʠʪʽʚ, ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ.ʉʘʤʝ ʫ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʯʝʨʚʦʥʽʡ 

ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-

LX-5 %, ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʽ ʚʦʛʥʠʱʘ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ. ɸʢʪʠʚʥʽʩʪʴ 

ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʘ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ. ʎʝ ʚʝʣʠʢʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʚʝʣʠʢʽ ʙʘʟʦʬʽʣʴʥʽ ʷʜʨʘ ʪʘ 

ʝʦʟʠʥʦʬʽʣʴʥʦ ʟʘʙʘʨʚʣʝʥʫ ʮʠʪʦʧʣʘʟʤʫ (ʨʠʩ. 5.9). ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ ʚʝʥʫ ʨʦʟʯʠʥ ʅɸɽS-LX-5 % ʥʘ 21 ʜʦʙʫ 

ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ ʛʽʧʝʨʪʨʦʬʽʶ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ. 

ʃʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʩʝʣʝʟʽʥʢʠ ʤʽʩʪʠʣʠ ʨʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ. ɺ 
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ʦʩʪʘʥʥʽʭ ʨʦʟʪʘʰʦʚʘʥʦ ʙʽʣʴʰʝ ʣʽʤʬʦʙʣʘʩʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ, 

ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ 0,9 % NaCl, ʥʘ 21 ʜʦʙʫ.  

 

 

 

ʈʠʩ. 5.9. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 %, ʥʘ 21 ʜʦʙʫ: 1 - ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 2 - ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 3 - ʤʝʛʘʢʘʨʽʦʮʠʪʠ; 4 ï 

ʧʨʝʤʝʛʘʢʘʨʽʦʮʠʪʠ ʚ ʦʩʝʨʝʜʢʫ ʛʝʤʦʧʦʝʟʫ; 5 - ʣʽʤʬʦʮʠʪʠ; 6 - ʤʘʢʨʦʬʘʛʠ. 

ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  

ʄʠ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʨʦʟʰʠʨʝʥʽ ʤʘʥʪʽʡʥʽ, ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʪʘ ʤʘʨʛʽʥʘʣʴʥʽ 

ʟʦʥʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʱʫʨʘʤʠ, ʷʢʠʤ ʧʝʨʰʠʭ 7 

ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl, ʥʘ 21 ʜʦʙʫ. ʄʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ, 

ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʯʘʩʪʦ ʙʫʣʠ ʟôʻʜʥʘʥʽ, ʪʦʜʽ ʷʢ ʫ 

ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʽʚ ʰʢʽʨʠ ʤʽʞ ʣʽʤʬʦʾʜʥʠʤʠ ʬʦʣʽʢʫʣʘʤʠ ʨʦʟʪʘʰʦʚʘʥʘ ʯʝʨʚʦʥʘ 

ʧʫʣʴʧʘ (ʨʠʩ. 5.10). 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʽʥ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʘ ʪʘʢʦʞ ʫ ʱʫʨʽʚ, 

ʷʢʠʤ ʚʦʜʠʣʠ ʅɸɽS-LXï5 % ʥʘ 21 ʜʦʙʫ ʚ ʫʩʽʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ 

ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ ʮʠʪʦʧʣʘʟʤʘ ʷʢʠʭ ʤʽʩʪʠʣʘ 

ʯʠʩʝʣʴʥʽ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. 
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ʈʠʩ. 5.10. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 %, ʥʘ 21 ʜʦʙʫ: 1 - ʣʽʤʬʦʾʜʥʠʡ 

ʚʫʟʣʠʢ; 2 - ʰʠʨʦʢʠʡ ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 3 - ʨʦʟʰʠʨʝʥʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ 

ʟʦʥʘ; 4 - ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʣʽʤʬʦʾʜʥʘ 

ʧʽʭʚʘ; 7 - ʧʦʚʥʦʢʨʦʚʥʽ ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ; 8 - ʩʝʣʝʟʽʥʢʦʚʽ 

ʪʷʞʽ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  

 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ ʚʝʥʫ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 % ʥʘ 21 ʜʦʙʫ, ʫ ʯʘʩʪʠʥʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ 

ʨʦʟʰʠʨʝʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʤʽʩʪʠʣʠ ʧʦʚʥʦʢʨʦʚʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʩʫʜʠʥʠ, ʦʜʥʘʢ 

ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ, ʱʦ ʥʘ ʪʣʽ 

ʨʦʟʰʠʨʝʥʠʭ ʤʘʥʪʽʡʥʠʭ ʟʦʥ, ʷʢʽ ʤʽʩʪʠʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʊ-ʣʽʤʬʦʮʠʪʽʚ, ɺ-

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ, ʚʢʘʟʫʻ ʥʘ ʧʦʩʠʣʝʥʫ ʤʽʛʨʘʮʽʶ ʮʠʭ ʢʣʽʪʠʥ ʫ 

ʯʝʨʚʦʥʫ ʧʫʣʴʧʫ ʩʝʣʝʟʽʥʢʠ. ʏʽʪʢʦ ʚʠʟʥʘʯʘʣʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ 

ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ, ʾʭ ʜʽʘʤʝʪʨ ʜʦʩʷʛʘʚ 60 - 70 ʤʢʤ. ʋ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʥʘʚʢʦʣʦ ʧʽʭʚʦʚʠʭ ʘʨʪʝʨʽʡ ʙʽʣʦʾ ʧʫʣʴʧʠ ʨʦʟʪʘʰʦʚʘʥʽ ɺ-ʣʽʤʬʦʮʠʪʠ, 

ʧʣʘʟʤʦʙʣʘʩʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʥʘ ʧʝʨʠʬʝʨʽʾ ï ʤʘʣʽ ʪʝʤʥʽ ʣʽʤʬʦʮʠʪʠ. ɺ ʫʩʽʭ ʟʦʥʘʭ 
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ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ ʨʦʟʪʘʰʦʚʘʥʽ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ 

ʮʠʪʦʧʣʘʟʤʘ, ʷʢʠʭ ʤʽʩʪʠʣʘ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. 

5.2.3. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 %. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠʚ ʫ ʚʝʥʫ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 30 ʜʦʙʫ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʫ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ 

ʙʫʣʠ ʧʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʠʤʠ. ʆʜʥʘʢ ʤʠ ʥʝ ʚʠʷʚʠʣʠ ʣʝʡʢʦʮʠʪʘʨʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ, ʢʨʦʚʦʚʠʣʠʚʽʚ, ʪʘ ʧʘʨʘʚʘʩʢʫʣʷʨʥʠʭ ʥʘʙʨʷʢʽʚ, ʷʢʽ ʚʠʷʚʣʷʣʠ ʫ 

ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

0,9 % NaCl. ʉʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʧʦʤʽʨʥʦ ʧʦʚʥʦʢʨʦʚʥʽ. 

ʉʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʤʽʩʪʠʣʠ ʝʨʠʪʨʦʮʠʪʠ, 

ʪʨʦʤʙʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʣʽʤʬʦʮʠʪʠ, ʤʝʛʘʢʘʨʽʦʮʠʪʠ. ʂʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, 

ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʧʝʨʝʚʘʞʘʣʘ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 0,9 % NaCl ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥ̫ (ʨʠʩ. 5.11). 

 

 

 

ʈʠʩ. 5.11. ʉʪʨʫʢʪʫʨʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ,ʷʢʦʤʫ ʧʽʩʣʷ ʆʐ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 30 ʜʦʙʫ: 1 - ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ; 2 - 

ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ; 3 - ʤʝʛʘʢʘʨʽʦʮʠʪʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. 

ʆʢʫʣʷʨ ʭ 40. ʆʙôʻʢʪʠʚ ʭ 10.  
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ʄʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʨʦʟʰʠʨʝʥʽ, ʧʨʦʩʚʽʪʣʝʥʽ ʤʽʩʪʠʣʠ 

ʯʠʩʝʣʴʥʽ ʤʘʢʨʦʬʘʛʠ, ʘ ʪʘʢʦʞ ʧʣʘʟʤʦʙʣʘʩʪʠ, ʧʣʘʟʤʦʮʠʪʠ, ʤʘʣʽ ʪʝʤʥʽ 

ʣʽʤʬʦʮʠʪʠ ʪʘ ʙʘʨôʻʨʥʽ ʢʣʽʪʠʥʠ. ʍʘʨʘʢʪʝʨʥʠʤ ʪʘʢʦʞ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʛʽʧʝʨʪʨʦʬʽʶ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʪʘ ʤʘʥʪʽʡʥʠʭ ʟʦʥ ʽ ʩʚʽʪʣʠʭ ʛʝʨʤʽʥʘʪʠʚʥʠʭ 

ʮʝʥʪʨʽʚ ʫ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ. ʗʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 30 

ʜʦʙʫ, ʚʠʷʚʣʷʣʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʤʘʢʨʦʬʘʛʠ ʫ ʊ - ʪʘ ʫ ɺ - ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʽ ʩʢʫʧʯʝʥʥʷ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ (ʨʠʩ. 5.12).  

ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ ʛʽʧʝʨʪʨʦʬʽʶ ʤʘʢʨʦʬʘʛʽʚ ʽ ʘʢʪʠʚʘʮʽʶ 

ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʩʽʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ. 

 

 

 

ʈʠʩ. 5.12. ʉʪʨʫʢʪʫʨʘ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ, ʷʢʦʤʫ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʫ 

ʚʝʥʫ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 30 ʜʦʙʫ: 1 - ʣʽʤʬʦʾʜʥʠʡ ʚʫʟʣʠʢ; 2 ï 

ʨʦʟʰʠʨʝʥʠʡ ʛʝʨʤʽʥʘʪʠʚʥʠʡ ʮʝʥʪʨ; 3 - ʨʦʟʰʠʨʝʥʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ ʟʦʥʘ; 4 - 

ʤʘʥʪʽʡʥʘ ʟʦʥʘ; 5 - ʨʦʟʰʠʨʝʥʘ ʤʘʨʛʽʥʘʣʴʥʘ ʟʦʥʘ; 6 - ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʘ 

ʣʽʤʬʦʾʜʥʘ ʧʽʭʚʘ; 7 - ʩʠʥʫʩʦʾʜʥʽ ʩʫʜʠʥʠ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ. ɿʘʙʘʨʚʣʝʥʥʷ ï 

ʛʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʆʢʫʣʷʨ ʭ 10. ʆʙôʻʢʪʠʚ ʭ 10.  
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ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʝʥʫ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ 30 ʜʦʙʫ ʪʘʢʦʞ ʥʘʷʚʥʘ ʛʽʧʝʨʧʣʘʟʽʷ ʣʽʤʬʦʮʠʪʽʚ, 

ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʩʢʣʘʜʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ. ʋ 

ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ ʚʝʥʫ ʨʦʟʯʠʥ 

ʅɸɽS-LX-5 %, ʥʘ 30 ʜʦʙʫ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʟʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʪʘ ʾʭ ʨʦʟʤʽʨʽʚ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʪʝʨʤʽʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, 

ʯʘʩʪʦ ʙʫʣʠ ʟôʻʜʥʘʥʽ. 

ʆʪʞʝ ʫ ʱʫʨʽʚ ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ 

ʚʝʥʫ ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʥʘ14 ʜʦʙʫ ʪʘ ʱʝ ʩʠʣʴʥʽʰʝ ʥʘ 21 ʪʘ 30 ʜʦʙʫ ʫ 

ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʟʙʽʣʴʰʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ, ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʧʦʩʠʣʝʥʦʛʦ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʧʨʦʷʚʽʚ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ 

HAES-LX-5 % ʥʘ 14 ʽ ʦʩʦʙʣʠʚʦ ʥʘ 21 ʪʘ 30ʜʦʙʫ ʫ ʩʚʽʪʣʠʭ ʛʝʨʤʽʥʘʪʠʚʥʠʭ 

ʮʝʥʪʨʘʭ ʚʠʟʥʘʯʘʣʠ ʤʽʪʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ, ʘʢʪʠʚʥʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ, ʨʦʟʰʠʨʝʥʽ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʟʦʥʠ, ʨʦʟʰʠʨʝʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ ʫ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ, ʟʨʦʩʪʘʣʘ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, 

ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ. ʑʦ ʻ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʢʣʽʪʠʥʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ. 

 

5.3. ɸʥʘʣʽʟ ʧʦʧʫʣʷʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ 

ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʣʘʢʪʦʧʨʦʪʝʾʥʦʤ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-

LX-5 %. 

 

 

ʋ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʧʦʢʘʟʥʠʢʠ 

ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʥʝ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ 

ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. ʋ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-
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LX-5 %, ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʣʠ 

ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʚʤʽʩʪʫ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʨʦʟʯʠʥ (ʪʘʙʣ. 5.1). 

 

ʊʘʙʣʠʮʷ 5.1 

ʈʦʟʧʦʜʽʣ ʣʽʤʬʦʮʠʪʽʚ (%) ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ(ʄ Ñ m) 

 

ɺʠʜʠ ʢʣʽʪʠʥ 

ʂʦʥʪʨʦʣʴ 

 

ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

14 ʜʦʙʘ 21 ʜʦʙʘ 30 ʜʦʙʘ 

ɺʃ 52,4Ñ4,5 45,3Ñ3,3 46,8Ñ3,5 50,1Ñ3,5 

ʐʃ ï ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ  
10,1Ñ1,3 7,9Ñ0,6 8,9Ñ0,6 11,0Ñ0,7*

æ
 

ʐʃ ï ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ 

6,2Ñ1,2 9,8Ñ0,6 8,9Ñ0,6 7,6Ñ0,5* 

ʐʃ - ʟ 

ʬʘʛʦʮʠʪʘʨʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ  

5,5Ñ0,6 9,2Ñ0,6 7,8Ñ0,5 6,1Ñ0,4* 

ʐʃ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ  

4,2Ñ0,3 6,4Ñ0,3*
æ
 5,4Ñ0,3*

æ
 4,4Ñ0,3*

æ
 

ʃʽʤʬʦʙʣʘʩʪʠ  3,4Ñ0,7 5,5Ñ0,3 5,1Ñ0,3 3,3Ñ0,2*
æ
 

ʇʨʠʤʽʪʢʠ: 

* - ʨ<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ;  

æ - ʨ<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʪʚʘʨʠʥ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʪʝʨʤʽʥʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 
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ʇʽʩʣʷ ʦʧʽʢʫ ʥʘ 14 ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ 

(ɺʃ) ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʨʽʟʢʦ ʟʤʝʥʰʝʥʘ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ 

ʟ ʩʦʨʙʽʪʦʣʦʤ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ (ʨ>0,05), ʷʢ ʥʘ 14 ʜʦʙʫ, ʪʘʢ ʽ ʥʘ 

21 ʪʘ 30 ʜʦʙʫ.  

ʄʠ ʧʦʨʽʚʥʷʣʠ ʧʦʢʘʟʥʠʢʠ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ 

ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʨʦʚʦʜʠʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. 

ʂʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ (ʐʃ) ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʥʘ 14 ʪʘ 21 ʜʦʙʫ ʙʫʣʘ ʥʝʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʘ, ʘ ʥʘ 30 ʜʦʙʫ 

ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʙʽʣʴʰʘ (ʫ 1,4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʪʚʘʨʠʥ 

ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ 30 ʜʦʙʫ ʙʝʟ ʣʽʢʫʚʘʥʥʷ, ʫ 1,4 ʪʘ 1,2 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ 14,21 ʜʦʙʫ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ 

ʩʦʨʙʽʪʦʣʦʤ). ʈʘʟʦʤ ʟ ʪʠʤ ʢʽʣʴʢʽʩʪʴ ʐʃ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʪʘ ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘ 14, 21 ʜʦʙʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʙʫʣʘ 

ʥʝʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ, ʘ ʥʘ 30 ʜʦʙʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʫ 1,2 - 1,4 

ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʥʘ 21 ʜʦʙʫ ʪʘ 1,3 - 1,5 ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʥʘ 14 ʜʦʙʫ.  

ʇʨʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʮʠʪʦʧʣʘʟʤʽ ʐʃ ʚʠʩʦʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʛʣʘʜʢʦʾ ʽ ʯʘʩʪʦ 

ʨʦʟʰʠʨʝʥʽ ʮʠʩʪʝʨʥʠ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʥʦʧʨʦʩʚʽʪʣʝʥʠʭ ʚʘʢʫʦʣʝʡ, ʪʘ ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʠʭ ʛʨʘʥʫʣ. ʐʃ 

ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʤʘʣʠ ʦʢʨʫʛʣʝ ʷʜʨʦ ʟ ʭʘʨʘʢʪʝʨʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʭʨʦʤʘʪʠʥʫ. ʋ ʮʠʪʦʧʣʘʟʤʽ ʐʃ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʚʠʷʚʣʷʣʠ ʜʽʢʪʽʦʩʦʤʠ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʜʦʙʨʝ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʢʘʥʘʣʴʮʽ ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʚʝʣʠʢʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ, ʚʽʣʴʥʠʭ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʝʤʙʨʘʥʘʤʠ ʨʠʙʦʩʦʤ, ʘ 

ʪʘʢʦʞ ʝʣʝʢʪʨʦʥʦʧʨʦʟʦʨʽ ʚʘʢʫʦʣʽ, ʪʘ ʤʽʣʢʽ ʛʨʘʥʫʣʠ (ʨʠʩ. 5.13). 
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ʈʠʩ. 5.13. ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ. ʐʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʣʽʤʬʦʮʠʪ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ. ʇʦʟʥʘʯʝʥʥʷ: 1 - ʷʜʨʦ; 2 - ʮʠʪʦʧʣʘʟʤʘ; 3 

- ʤʽʪʦʭʦʥʜʨʽʾ; 4 - ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʢʦʤʧʣʝʢʩ; 5 - ʢʘʥʘʣʴʮʽ ʛʨʘʥʫʣʷʨʥʦʾ 

ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ; 6 - ʝʣʝʢʪʨʦʥʦʧʨʦʟʦʨʽ ʚʘʢʫʦʣʽ.ʭ 20000. 

 

ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʜʦʩʪʦʚʽʨʥʦ 

ʤʝʥʰʘ (ʨ<0,05) ʚ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɸʥʘʣʦʛʽʯʥʦʶ ʙʫʣʘ ʜʠʥʘʤʽʢʘ 

ʧʦʢʘʟʥʠʢʽʚ ʯʠʩʝʣʴʥʦʩʪʽ ʣʽʤʬʦʙʣʘʩʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʨʦʟʧʦʜʽʣ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ 

ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʪʝʞ ʟʤʽʥʶʚʘʚʩʷ (ʪʘʙʣ. 5.2). 

ʅʘ 14,21 ʪʘ 30 ʜʦʙʫ ʤʠ ʚʠʷʚʠʣʠ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʫ ʢʽʣʴʢʦʩʪʽ ʐʃ ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ, ʢʽʣʴʢʽʩʪʴ 

ʷʢʠʭ ʤʝʥʰʘ ʫ 1,6; 1,5; 1,4 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ 

ʪʚʘʨʠʥ ʘʥʘʣʦʛʽʯʥʦʛʦ ʩʪʨʦʢʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ (ʨ<0,05). ʂʽʣʴʢʽʩʪʴ ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʪʘ ʣʽʤʬʦʙʣʘʩʪʽʚ ʪʘʢʦʞ ʙʫʣʘ ʥʝʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʦʶ ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʫ ʪʘʢʽ 
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ʩʘʤʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʥʘ 30 ʜʦʙʫ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ 

ʪʚʘʨʠʥ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʯʠʥʫ HAES-LX-5 %. 

ʊʘʙʣʠʮʷ 5.2.  

ʈʦʟʧʦʜʽʣ ʣʽʤʬʦʮʠʪʽʚ (%) ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX -5 % (ʄÑm) 

ɺʠʜʠ ʢʣʽʪʠʥ ʂʦʥʪʨʦʣʴ 

 

              ʊʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

14 ʜʦʙʘ 21 ʜʦʙʘ 30 ʜʦʙʘ 

ɺʃ 52,4Ñ4,5 47,3Ñ5,5 48,5Ñ4,7 49,7Ñ4,2 

ʐʃ ï ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ  
10,1Ñ1,3 8,1Ñ0,6 8,7Ñ0,7 10,0Ñ0,8 

ʐʃ ï ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ 

6,2Ñ1,2 6,8Ñ0,6
æ
 6,4Ñ0,7

æ
 6,2Ñ0,6

æ
 

ʐʃ - ʟ 

ʬʘʛʦʮʠʪʘʨʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ  

5,5Ñ0,6 9,1Ñ0,9* 7,6Ñ0,8 5,6Ñ0,6*
æ
 

ʐʃ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ  

4,2Ñ0,3 5,4Ñ0,7
æ
 5,1Ñ0,6

æ
 4,2Ñ0,5

æ
 

ʃʽʤʬʦʙʣʘʩʪʠ  3,4Ñ0,7 5,4Ñ0,8 5,2Ñ0,4 3,4Ñ0,3*
æ
 

 

ʇʨʠʤʽʪʢʠ:* - ʨ<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʪʚʘʨʠʥ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ HAES-LX-5 %;  

æ - ʨ<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦ ʛʨʫʧʠ ʪʚʘʨʠʥ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʪʝʨʤʽʥʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʤʘʣʠ ʦʢʨʫʛʣʽ ʘʙʦ ʜʦʚʛʘʩʪʽ ʷʜʨʘ ʯʘʩʪʦ 

ʙʝʟ ʽʥʚʘʛʽʥʘʮʽʾ ʢʘʨʽʦʣʝʤʠ. ɺ ʷʢʠʭ ʥʘ ʧʝʨʠʬʝʨʽʾ ʨʦʟʪʘʰʦʚʘʥʘ ʥʝʟʥʘʯʥʘ 
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ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʘʢʪʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʫ, ʘ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʟʘʡʤʘʻ 

ʝʫʭʨʦʤʘʪʠʥ. ʎʠʪʦʧʣʘʟʤʘ ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʤʽʩʪʠʣʘ ʝʣʝʤʝʥʪʠ 

ʛʨʘʥʫʣʷʨʥʦʾ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʢʩʫ 

ɻʦʣʴʜʞʽ, ʜʨʽʙʥʽ ʤʽʪʦʭʦʥʜʨʽʾ, ʚʽʣʴʥʽ ʨʠʙʦʩʦʤʠ, ʘ ʪʘʢʦʞ ʯʠʩʝʣʴʥʽ ʣʽʟʦʩʦʤʠ, 

ʝʣʝʢʪʨʦʥʦʧʨʦʟʦʨʽ ʚʘʢʫʦʣʽ, ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʽ ʛʨʘʥʫʣʠ. ʂʽʣʴʢʽʩʪʴ 

ɺʃ, ʪʘ ʐʃ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʙʫʣʘ ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ, 

ʷʢʠʤ ʧʽʩʣʷ ʆʐ 7ʜʽʙ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ (ʜʠʚ. ʨʠʩ 5.14).  

 

 

 

ʈʠʩ. 5.14. ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ. ʐʠʨʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʡ ʣʽʤʬʦʮʠʪ ʟ 

ʦʟʥʘʢʘʤʠ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: 1 - ʷʜʨʦ; 2 - ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ; 3 - 

ʝʫʭʨʦʤʘʪʠʥ; 4 - ʮʠʪʦʧʣʘʟʤʘ; 5 - ʝʣʝʢʪʨʦʥʦʱʽʣʴʥʽ ʛʨʘʥʫʣʠ; 6 - ʤʽʪʦʭʦʥʜʨʽʾ; 7 - 

ʢʘʥʘʣʴʮʽ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʾ ʩʽʪʢʠ. ʭ 22000. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʯʠʥ ʅɸɽS-LX-5 % ʪʘ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪ ʣʘʢʪʦʧʨʦʪʝʾʥ 

ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘʨʷʜʫ ʟ ʧʨʦʪʠʰʦʢʦʚʦʶ ʪʘ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʦʶ ʜʽʻʶ, ʩʧʨʠʷʶʪʴ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ. ʄʽʥʽʤʽʟʫʶʪʴ ʜʽʶ 

ʩʪʨʝʩ - ʬʘʢʪʦʨʽʚ, ʪʘ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʃʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʜʽʻ ʥʘ ʱʫʨʽʚ ʟ ʦʧʽʢʘʤʠ, ʷʢ ʧʨʦʪʠʚʦʰʦʢʦʚʠʡ, 
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ʜʝʪʦʢʩʠʢʘʮʽʡʥʠʡ ʟʘʩʽʙ, ʱʦ ʩʧʨʠʷʻ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʘʮʠʜʦʟʫ, ʥʘ 14 

ʜʦʙʫ ʧʨʦʷʚʣʷʻ ʝʥʜʦʪʝʣʽʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʶ ʫ ʩʪʽʥʢʘʭ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʩʝʣʝʟʽʥʢʠ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʨʦʷʚʣʷʣʦʩʴ 

ʤʝʥʰʠʤʠ ʧʨʦʷʚʘʤʠ ʥʘʙʨʷʢʫ ʪʢʘʥʠʥ, ʜʽʘʧʝʜʝʟʥʠʭ ʢʨʦʚʦʚʠʣʠʚʽʚ ʪʘ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʫ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ 

ʩʝʣʝʟʽʥʢʠ. ʇʨʠ ʜʽʾ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʥʘ 14 ʜʦʙʫ ʚʠʷʚʣʷʣʠ ʨʦʟʰʠʨʝʥʽ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʟʦʥʠ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ. ʈʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʙʽʣʦʾ ʧʫʣʴʧʠ ʤʽʩʪʠʣʠ ʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʠ ʛʽʧʝʨʪʨʦʬʽʶ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʛʽʧʝʨʧʣʘʟʽʶ 

ʽ ʘʢʪʠʚʘʮʽʶ ʤʘʢʨʦʬʘʛʽʚ ʚ ʫʩʽʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ 

ʛʽʧʝʨʧʣʘʟʽʶ ʢʣʽʪʠʥ ʣʽʤʬʦʾʜʥʠʭ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʱʫʨʘʤʠ ʟ ʦʧʽʢʘʤʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʚ ʪʦʡ ʞʝ ʪʝʨʤʽʥ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ 21 ʜʦʙʫ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ ʩʪʚʦʨʶʚʘʣʠ ʫ ʚʩʽʭ ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʝʬʝʢʪ "ʟʦʨʷʥʦʛʦ ʥʝʙʘ". ʇʦʚʥʦʢʨʦʚʥʽ, ʢʘʧʽʣʷʨʠ ʩʚʽʪʣʠʭ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʽʚ, ʷʢʽ ʤʽʩʪʠʣʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʠʭ 

ʣʽʤʬʦʙʣʘʩʪʽʚ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʤʽʪʦʟʽʚ. ʇʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʣʽʤʬʦʾʜʥʽ ʧʽʭʚʠ, ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ ʽ ʤʽʩʪʠʣʠ ʚʝʣʠʢʫ 

ʢʣ̔ʴʢʽʩʪʴʊ-ʣʽʤʬʦʮʠʪʽʚ, ʪʘ ʛʽʧʝʨʪʨʦʬʦʚʘʥʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʘ ʪʘʢʦʞ ɺ-ʣʽʤʬʦʮʠʪʽʚ 

ʪʘ ʧʣʘʟʤʦʮʠʪʠ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʢʦʨʠʛʫʶʯʠʡ ʚʧʣʠʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʥʘ ʩʪʨʫʢʪʫʨʫ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʚ ʫʤʦʚʘʭ 

ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ ʧʨʠ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʰʢʽʨʠ ʟ 14 - ʦ ʾʜʦ 30 - ʦʾ ʜʦʙʠ. ʊʘʢʦʞ 

ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦ ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ ʛʽʧʝʨʪʨʦʬʽʶ ʤʘʢʨʦʬʘʛʽʚ ʚ ʫʩʽʭ ʟʦʥʘʭ 

ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʅʘ 30 ʜʦʙʫ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʟʨʦʩʪʘʻ 

ʩʪʨʫʢʪʫʨʥʘ ʯʘʩʪʢʘ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ʨʦʟʧʦʜʽʣʫ 

ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʨʦʟʯʠʥʫ 

ʅɸɽS-LX-5 %, ʷʢ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʚʧʣʠʚʘʣʦ ʥʘ 

ʨʦʟʧʦʜʽʣ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʩʝʣʝʟʽʥʢʠ, ʘ ʩʘʤʝ: ʢʽʣʴʢʽʩʪʴ 

ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 
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ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʘ, ʘʙʦ ʤʘʣʘ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ, ʘ ʢʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʣʽʤʬʦʙʣʘʩʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ 

ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʘʙʦ ʤʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ. 

ɭ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʟʤʽʥʘ ʩʧʨʷʤʦʚʘʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʡ 

ʘʢʪʠʚʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʚʽʜʦʙʨʘʞʘʣʘ ʨʝʘʢʮʽʶ ʩʠʩʪʝʤʠ 

ʽʤʫʥʽʪʝʪʫ ʥʘ ʽʥʪʝʥʩʠʚʥʫ ʪʝʨʘʧʽʶ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ, ʷʢ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ ʅɸɽS-LX-

5 %, ʪʘʢ ʽ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪʫ ʢʦʣʦʾʜʥʦ-ʛʽʧʝʨʦʩʤʦʣʷʨʥʦʛʦ ʨʦʟʯʠʥʫ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʧʦʜʽʣ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʘʢʪʠʚʘʮʽʾ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʻ ʚʠʨʘʟʦʤ ʨʝʘʢʮʽʾ ʮʠʭ ʢʣʽʪʠʥ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʡ ʝʬʝʢʪ. 

 

5.4. ɺʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʧʦʜʽʣʫ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʥʘ ʧʽʟʥʽʭ 

ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ. 

 

ɽʥʜʦʛʝʥʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ (ɽɯ) ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ (ʚ ʩʪʘʜʽʶ 

ʪʦʢʩʝʤʽʾ ʪʘ ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ) ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʭʚʦʨʦʙʠ. 

ɽʪʽʦʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ ʾʾ ʧʦʢʠ ʱʦ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʚʯʝʥʽ, ʘʣʝ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʧʽʢʦʚʘ ʪʦʢʩʝʤʽʷ ʟʫʤʦʚʣʝʥʘ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚ ʦʨʛʘʥʽʟʤʽ 

ʥʠʟʴʢʦ-, ʩʝʨʝʜʥʴʦ- ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ ʝʥʜʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʷʢʽ ʤʘʶʪʴ ʪʦʢʩʠʯʥʫ ʜʽʶ [145]. 

ʇʦʢʘʟʥʠʢʠ ɽɯ ʫ ʱʫʨʽʚ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʄʉʄ, ʃɯɯ. 

ʃʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʽʥʪʦʢʩʠʢʘʮʽʾ (ʃɯɯ) ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʟʘ ʫʤʦʚ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl ʩʪʘʥʦʚʠʚ 

0,64Ñ0,02 ʫʤ. ʦʜ., ʱʦ ʚ 3,2 ʨʘʟʠ ʚʠʱʝ, ʥʽʞ ʫ ʱʫʨʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʽʢʦʚʦʾ 
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ʪʨʘʚʤʠ (ʨ<0,05). 

ʅʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʨʽʚʝʥʴ ʃII ʙʫʚ ʥʠʞʯʠʡ, ʥʽʞ ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ 

ʦʧʽʢʫ ʫ 1,5 ʨʘʟʠ, ʧʨʦʪʝ ʚʠʱʠʡ, ʥʽʞ ʫ ʱʫʨʽʚ ʜʦ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʫ 2,2 ʨʘʟʠ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʤʝʥʰʝ ʚʠʨʘʞʝʥʦʾ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. ʅʘ 30 ʜʦʙʫ 

ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʨʽʚʝʥʴ ʃII ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʠʤ ʧʦʨʽʚʥʷʥʦ 

ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘ 14 ʜʦʙʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ (ʫ 2,5 ʨʘʟʠ), ʪʘʢ ʽ ʥʘ 21 ʜʦʙʫ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ (ʫ 1,7 ʨʘʟʠ) ʪʘ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʥʘʥʝʩʝʥʥʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ [57]. 

 ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʘ (ʨʠʩ. 5.15), ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʟʠʣʦ ʨʽʚʝʥʴ ʃII ʥʘ 14 

ʜʦʙʫ (ʚ 1,6 ʨʘʟʠ) ʪʘ 21 ʜʦʙʫ (ʚ 1,8 ʨʘʟʠ), ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 0,9 % 

ʨʦʟʯʠʥʦʤ NaCl ʫ ʘʥʘʣʦʛʽʯʥʽ ʪʝʨʤʽʥʠ. 

 

 

 

ʈʠʩ. 5.15. ʈʽʚʝʥʴ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ (ʃII) ʧʽʩʣʷ ʆʐ ʟʘ 

ʫʤʦʚ ʟʜʽʡʩʥʝʥʥʷ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ 

 

ʈʽʚʝʥʴ ʄʉʄ ʫ ʱʫʨʽʚ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʟʘ ʫʤʦʚ 

ʟʜʽʡʩʥʝʥʥʷ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ NaCl ʥʘ 14 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʩʢʣʘʜʘʚ 0,88Ñ0,019 

ʫʤ. ʦʜ., ʱʦ ʫ 1,7 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ (ʨʠʩ. 

5.16). ʅʘ 21 ʜʦʙʫ ʧʽʩʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʨʽʚʝʥʴ ʄʉʄ ʙʫʚ ʫ 1,6 

ʨʘʟʠ ʙʽʣʴʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʫ ʽʥʪʘʢʪʥʠʭ ʱʫʨʽʚ ʪʘ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʚʩʷ 
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(p>0,05), ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʨʤʽʥʦʤ ʥʘ 14 ʜʦʙʫ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ 30 ʜʦʙʫ 

ʧʽʩʣʷ ʆʐ ʟʘ ʫʤʦʚ ʟʜʽʡʩʥʝʥʥʷ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ NaCl ʢʦʥʮʝʥʪʨʘʮʽʷ ʄʉʄ ʫ 

ʱʫʨʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʨʽʚʝʥʴ ʪʘʢʦʾ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʽʢʫ ʚ 1,5 ʨʘʟʠ.  

 

 

 

ʈʠʩ. 5.16. ʈʽʚʝʥʴ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ (ʄʉʄ) ʧʽʩʣʷ ʆʐ ʟʘ ʫʤʦʚ 

ʟʜʽʡʩʥʝʥʥʷ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ. 

 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 % 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʄʉʄ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʤʝʥʰʘ ʥʘ 14ʜʦʙʫ (ʥʘ 11,4 %) 

ʪʘ 21 ʜʦʙʫ (ʥʘ 12,1 %), ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʦʶ ʫ ʱʫʨʽʚ ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl ʫ ʘʥʘʣʦʛʽʯʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ [57]. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʥʘ ʟʤʽʥʠ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ 

ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ, ʤʠ 

ʧʨʦʚʝʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʄʉʄ, ʃɯɯ ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʩʝʣʝʟʽʥʢʠ. 

ʅʘʤʠ ʚʠʷʚʣʝʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʄʉʄ, ʃɯɯ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʚ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʨʦʟʯʠʥʫ ʅɸɽS-LX-

5 % (ʪʘʙʣ. 5.3). 
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ʊʘʙʣʠʮʷ 5.3 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ 

ʨʦʟʧʦʜʽʣʦʤ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ (ʫʤ. ʦʜ.) 

ʇʨʠʤʽʪʢʘ. * - ʚʽʨʦʛʽʜʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʨ<0,05. 

 

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʦʟʧʦʜʽʣʦʤ ʣʽʤʬʦʮʠʪʽʚ ʫ 

ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʚʤʽʩʪ ʣʽʤʬʦʮʠʪʽʚ ʫ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʘʣʝʞʘʚ 

ʚʽʜ ʨʽʚʥʷ ʝʜʦʛʝʥʥʦʾ ʽʥʪʦʢʠʢʘʮʽʾ. ʉʝʨʝʜ ʢʣʽʪʠʥ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʩʠʣʴʥʽ 

ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʚʠʷʚʠʣʠ ʤʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ ʐʃ ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʐʃ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʃɯɯ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʄʉʄ (r = ʚʽʜ 0,78 ʜʦ 0,92). ʄʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ ɺʃ, ʐʃ ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʃɯɯ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʄʉʄ ʚʠʷʚʣʝʥʽ ʩʠʣʴʥʽ 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ (r = ʚʽʜ - 0,78 ʜʦ - 0,93). 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ 

ʝʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. ʉʝʨʝʜ ʢʣʽʪʠʥ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʩʠʣʴʥʽ ʧʨʷʤʽ 

ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʤʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ ʐʃ ʟ ʚʠʩʦʢʦʶ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʐʃ ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʐʃ ʟ 

ɺʠʜʠ ʢʣʽʪʠʥ 
ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʄʉʄ 
ʃɯɯ 

ɺʃ  - 0,80*  - 0,93* 

ʐʃ ï ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ   - 0,78*  - 0,86* 

ʐʃ ï ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 0,75* 0,85* 

ʐʃ - ʟ ʬʘʛʦʮʠʪʘʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ  0,84* 0,92* 

ʐʃ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ  0,81* 0,91* 

ʃʽʤʬʦʙʣʘʩʪʠ  0,80* 0,87* 
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ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʃɯɯ, ʢʦʥʮʝʥʪʨʘʮʽʻ ʁ

ʄʉʄ (r = ʚʽʜ 0,78 ʜʦ 0,92). ʄʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ ɺʃ, ʐʃ ʟ ʥʠʟʴʢʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʃɯɯ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʄʉʄ ʚʠʷʚʣʝʥʽ ʩʠʣʴʥʽ 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ (r = ʚʽʜ - 0,78 ʜʦ - 0,93). 

 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʧʨʘʮʷʭ: 

1. ɹʫʣʴʢʦ ɯ.ɺ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʫ ʧʽʟʥʽ ʪʝʨʤʽʥʠ 

ʧʽʩʣʷ ʆʐ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ  / ɯ.ɺ. ɹʫʣʴʢʦ // 

ɻʘʣʠʮʴʢʠʡ ʣʽʢʘʨʩʴʢʠʡ ʚʽʩʥʠʢ - 2015. - ʊ.22. ï ʯʠʩʣʦ 3 (ʯʘʩʪʠʥʘ 1). - ʉ.36 - 38. 

2. ɹʫʣʴʢʦ ɯ.ɺ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʫ ʧʽʟʥʽ ʪʝʨʤʽʥʠ 

ʧʽʩʣʷ ʆʐ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ  / ɯ.ɺ. ɹʫʣʴʢʦ // 

ʅʘʫʢʦʚʦ - ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ʧʨʠʩʚʷʯʝʥʽʡ 75 - 

ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ʐʫʪʢʠ ɹʦʛʜʘʥʘ ɺʘʩʠʣʴʦʚʠʯʘ ɯʚʘʥʦ - 

ʌʨʘʥʢʽʚʩʴʢ, 2015. ï C. 19 - 20. 

3. ɹʫʣʴʢʦ ɯ.ɺ. ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʫ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʽʩʣʷ ʢʦʨʝʢʮʽʾ ʽʥʬʫʟʽʡʥʠʤ ʨʦʟʯʠʥʦʤ 5 % HAES-LX/ 

ɯ.ɺ. ɹʫʣʴʢʦ // ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ. - 2016. ï ɺʠʧ. 2, ʊ. 1 - ʉ. 

360 - 363. 
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ʈʆɿɼɯʃ 6 

 

ʇʆʂɸɿʅʀʂʀ ʂʃɯʊʀʅʅʆɻʆ ʎʀʂʃʋ ʉɽʃɽɿɯʅʂʀ ʋ ɺɯɼɼɸʃɽʅʀʁ 

ʇɽʈɯʆɼ ʇɯʉʃʗ ʆʇɯʂʋ ʐʂɯʈʀ ʋ ʑʋʈɯɺ ʇʈʀ ɺɺɽɼɽʅʅʗ 0,9 % 

ʈʆɿʏʀʅʋ NaCl, ʃɸʂʊʆʇʈʆʊɽɰʅʋ ɿ ʉʆʈɹɯʊʆʃʆʄ ʊɸ ʈʆɿʏʀʅʋ  

HAES-LX-5 % 

 

ɼʣʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʽ ʨʦʟʯʠʥʽʚ 

NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 % ʥʘ ʩʪʘʥ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʪʦʯʥʦʾ ɼʅʂ - ʮʠʪʦʤʝʪʨʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 6.1). 

ʊʘʙʣʠʮʷ 6.1 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ NaCl, ʯʝʨʝʟ 

14, 21 ʽ 30 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʄÑů) 

ɼ
ʦ
ʙ
ʘ

 ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

G0G1 S G2 + M IP SUB - G0G1 BP 

14 84,03Ñ1,33 4,48Ñ1,48 11,48Ñ1,74 15,96Ñ1,33 4,35Ñ0,97 0,39Ñ0,02 

21 85,40Ñ1,88 3,85Ñ0,69 10,75Ñ1,77 14,60Ñ1,89 4,09Ñ0,54 0,36Ñ0,04 

30 86,39Ñ3,38 3,95Ñ0,78 9,64Ñ1,85 13,59Ñ2,37 5,09Ñ0,64 0,40Ñ0,04 

ʇʨʠʤʽʪʢʠ: 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 ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (ʚʤʽʩʪ ɼʅʂ > 2c ʪʘ < 4c); 

G2 + M ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟʠ G2+M ʜʦ ʚʩʽʭ ʢʣʽʪʠʥ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ (ɼʅʂ = 4c); IP ï ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʫʤʦʶ 

ʧʦʢʘʟʥʠʢʽʚ S+G2+M; BP ï ʙʣʦʢ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʟʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ S/(G2 + M). 
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ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʢʣʽʪʠʥʘʭ 

ʩʝʣʝʟʽʥʢʠ ʪʚʘʨʠʥ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʚʢʘʟʫʶʪʴ ʥʘ 

ʧʝʨʝʚʘʞʘʥʥʷ ʢʣʽʪʠʥ ʫ ʥʝʘʢʪʠʚʥʫ ʬʘʟʫ G0G1, ʟʥʘʯʥʦ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ, 

ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʧʨʦʣʽʬʝʨʘʮʽʾ (S ʬʘʟʘ, G2 + M ʬʘʟʘ), ʪʘ ʧʝʚʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ (SUB - G0G1) ʫ ʩʪʘʥʽ ʘʧʦʧʪʦʟʫ (ʨʠʩ. 6.1). 

ɼʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ ʽ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʢʣʽʪʠʥ ʚʧʨʦʜʦʚʞ ʫʩʽʭ ʪʝʨʤʽʥʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (14,21 

ʪʘ 30 ʜʦʙʘ) ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. 

 

 

 

ʈʠʩ. 6.1. ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ 

ʆʐ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl, 30 ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ. RN1 

(ʬʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ, SUB - G0G1) ï 4,59 % 

 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʪʚʘʨʠʥ ʙʝʟ ʆʐ ʪʘʢʦʞ 

ʚʠʷʚʠʣʦʩʴ, ʱʦ ʦʩʥʦʚʥʘ ʤʘʩʘ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʧʝʨʝʙʫʚʘʻ ʚ ʬʘʟʘʭ G0G1 

ʪʘ G2+M, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʚʽʜʧʦʚʽʜʥʦ ʫ ʩʪʘʥʽ ʚʽʜʥʦʩʥʦʛʦ 

ʩʧʦʢʦʶ ʪʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ɼʅʂ (ʪʘʙʣ. 6.2). 

 

ʊʘʙʣʠʮʷ 6.2 
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ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʯʝʨʝʟ 14, 21 ʽ 30 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʄÑů) 

 

ɼ
ʦ
ʙ
ʘ

 ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

G0G1 S G2 + M IP SUB - G0G1 BP 

14 85,23Ñ1,65 4,75Ñ0,74 10,03Ñ1,24 14,78Ñ1,51 5,49Ñ1,21 0,47Ñ0,08 

21 85,62Ñ2,04  3,36Ñ0,67 11,03Ñ1,79 14,39Ñ1,27 4,21Ñ0,78 0,31Ñ0,08 

30 85,90Ñ1,32 3,79Ñ0,62 10,30Ñ1,44 14,09Ñ1,35 5,19Ñ0,82 0,37Ñ0,05 

 

ɼʘʥʽ ʪʘʙʣʠʮʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʧʨʦʮʝʩʘʤʠ 

ʩʠʥʪʝʟʫ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ ʷʜʝʨʥʦʾ ɼʅʂ ʚ ʥʝʫʰʢʦʜʞʝʥʽʡ ʪʢʘʥʠʥʽ ʩʝʣʝʟʽʥʢʠ. 

ʊʘʢʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʟʥʘʯʝʥʴ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ ʫ ʩʝʣʝʟʽʥʮʽ ʤʽʞ ʛʨʫʧʦʶ ʪʚʘʨʠʥ ʙʝʟ ʆʐ, ʷʢʠʤ ʙʫʣʦ ʟʜʽʡʩʥʝʥʝ ʚʚʝʜʝʥʥʷ 

ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʪʘ ʛʨʫʧʦʶ ʪʚʘʨʠʥ ʙʝʟ ʆʐ, ʷʢʠʤ 

ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʥʘʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (p>0,05). 

ʅʘ ɼʅʂ-ʛʽʩʪʦʛʨʘʤʘʭ ʱʫʨʽʚ ʙʝʟ ʆʐ (ʨʠʩ. 6.2), ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʨʝʻʩʪʨʫʚʘʚʩʷ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʧʦʜʽʡ, 

ʚʠʟʥʘʯʝʥʠʡ ʚ ʽʥʪʝʨʚʘʣʽ (SUB - G0G1), ʱʦ ʚʢʘʟʫʚʘʚ ʥʘ ʷʜʨʘ ʟ ʬʨʘʛʤʝʥʪʦʚʘʥʦʶ 

ɼʅʂ ʪʘ ʥʘ ʘʧʦʧʪʦʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʇʦʢʘʟʥʠʢ ʽʥʪʝʨʚʘʣʫ SUB - G0G1 ʩʢʣʘʜʘʚ 

(4,21 - 5,49) % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʧʦʜʽʡ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʝʬʝʢʪʘʤʠ ʪʨʴʦʭ ʨʦʟʯʠʥʽʚ 

(0,9 % ʨʦʟʯʠʥ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 %) ʫ ʱʫʨʽʚ 

ʙʝʟ ʆʐ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʚʘʞʘʪʠ ʾʭ ʥʝʡʪʨʘʣʴʥʠʤʠ ʱʦʜʦ 

ʧʨʦʮʝʩʽʚ ʢʣʽʪʠʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ 
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ʈʠʩ. 6.2. ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ 

ʆʐ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, 21 ʜʦʙʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. RN1 (ʬʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ, SUB - G0G1) ï 4,02 % 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʙʝʟ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-

LX-5 % (ʪʘʙʣ. 6.3), ʧʦʢʘʟʘʣʠ ʧʝʚʥʫ ʨʽʚʥʦʚʘʛʫ ʛʨʫʧʠ ʢʣʽʪʠʥ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

S ʬʘʟʽ ʪʘ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ SUB - G0G1, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʥʦʚʘʛʫ ʫ 

ʩʠʥʪʝʟʽ ɼʅʂ ʪʘ ʘʧʦʧʪʦʟʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʨʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʟʘʩʚʽʜʯʠʣʠ ʥʘʷʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʦʾ 

ʢʘʨʪʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

0,9 % ʨʦʟʯʠʥʫ NaCl, ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʚ 

ʦʜʥʘʢʦʚʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʙʽʞʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʦʜʥʘʢʦʚʽ ʪʝʨʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢ ʽ ʤʽʞ ʨʽʟʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʧʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʦʧʽʢʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ. 
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ʊʘʙʣʠʮʷ 6.3 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʾ 

ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʅɸɽS-LX -

5 %, ʯʝʨʝʟ 14, 21 ʽ 30 ʜʦʙʫ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʄÑů) 

ɼ
ʦ
ʙ
ʘ

 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

G0G1 S G2 + M IP 
SUB - 

G0G1 
BP 

14 87,74Ñ3,83  3,71Ñ0,74 8,54Ñ2,85 12,25Ñ3,12 5,71Ñ1,29 0,43Ñ0,08 

21 85,84Ñ1,65 3,58Ñ0,68 10,59Ñ1,76 14,17Ñ1,64 5,35Ñ0,84 0,34Ñ0,06 

30 80,80Ñ4,18 4,54Ñ0,75 14,65Ñ3,73 19,19Ñ5,45 6,39Ñ1,92 0,31Ñ0,08 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʧʨʦʪʦʯʥʦ - ʮʠʪʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʱʫʨʽʚ ʙʝʟ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʷʢʠʤ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %, ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʜʦʩʪʘʪʥʴʦ ʩʪʘʙʽʣʴʥʫ ʢʘʨʪʠʥʫ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ ʙʝʟ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ, ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʢʣʽʪʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʬʘʟʽ G0G1, ʽ ʥʘʷʚʥʽʩʪʶ ʧʝʚʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʩʠʥʪʝʟʫ ʷʜʝʨʥʦʾ ɼʅʂ 

ʪʘ ʘʧʦʧʪʦʟʫ (ʨʠʩ. 6.3). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʪʚʘʨʠʥ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ (ʱʫʨʠ, ʷʢʽ ʱʦʜʝʥʥʦ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 7 ʜʽʙ ʦʪʨʠʤʫʚʘʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl, ʨʦʟʯʠʥʠ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAESïLX-5 %) 

ʚʧʨʦʜʦʚʞ ʫʩʽʭ ʪʝʨʤʽʥʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (14, 21 ʪʘ 30 ʜʦʙʘ) ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʧʝʨʝʙʽʛ ʥʦʨʤʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʘʧʦʧʪʦʟʫ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʾʭ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ. 

 



123 

 

 

ʈʠʩ. 6.3. ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ ʙʝʟ 

ʆʐ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAESïLX-5 %, 14 ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ. RN1 

(ʬʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ, SUB - G0G1) ï 5,13 % 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ ʙʝʟ ʆʐ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ 

0,9 % ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʥʝ ʟʤʽʥʶʻ 

ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ (G0G1 - ʬʘʟʘ, S - ʬʘʟʘ ʽ G2+M - ʬʘʟʘ) ʽ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʽʥʪʝʨʚʘʣ SUB - G0G1 ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʧʣʠʚ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʥʘ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʪʘ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ 

ʫ ʱʫʨʽʚ ʚʠʚʯʘʣʠ ʥʘ ʬʦʥʽ ʢʦʨʝʢʮʽʾ ʥʘʩʣʽʜʢʽʚ ʆʐ 0,9 % ʨʦʟʯʠʥʦʤ NaCl. 

ʅʘ ʬʦʥʽ ʪʝʨʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 

7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʦʩʴ ʩʫʪʪʻʚʦ 

ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʦʜʽʡ ʚ ʽʥʪʝʨʚʘʣʽ SUB - G0G1 (ʙʽʣʴʰʝ ʫ 2,1 - 2,8 

ʨʘʟʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʪʚʘʨʠʥ ʙʝʟ 

ʆʐ). ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʽʜʜʘʣʝʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ (14 - 

30 ʜʦʙʘ) ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʣʦʢʫ 

ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʽʪʠʥʥʦʛʦ 



124 

 

ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʪʚʘʨʠʥ ʙʝʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 %ʨʦʟʯʠʥ NaCl ʫ 

ʚʽʜʧʦʚʽʜʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 6.4). 

 

ʊʘʙʣʠʮʷ 6.4 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl (ʄÑů) 

ɼ
ʦ
ʙ
ʘ

 ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

G0G1 S G2 + M IP SUB - G0G1 BP 

14 
83,47Ñ3,12 5,04Ñ0,76 11,49Ñ2,56 16,53Ñ3,12 12,41Ñ2,54 

* 

0,44Ñ0,02 

* 

21 
85,27Ñ1,58 4,70Ñ0,57 10,03Ñ2,84 14,73Ñ2,08 8,39Ñ1,22 

* 

0,46Ñ0,04 

* 

30 
81,69Ñ1,61 

# 

6,85Ñ0,70 

*# 

11,47Ñ1,28 18,32Ñ1,41 

*# 

11,28Ñ0,92 

*# 

0,59Ñ0,04 

*# 

 

ʇʨʠʤʽʪʢʠ: 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʪʘ 

ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʚʘʨʠʥ ʙʝʟ ʆʐ ʫ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

# ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʪʘ 

ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

 

ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ (30 ʜʦʙʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʝʪʘʧʦʤ (21 ʜʦʙʘ) ʚʽʜʟʥʘʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʫ ʬʘʟʽ G0G1 (ʨ<0,05), ʘ ʪʘʢʦʞ ʨʝʻʩʪʨʫʚʘʣʠʩʴ 

ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ S - ʬʘʟʠ (ʨ<0,05), ʽʥʪʝʨʚʘʣʫ SUB - G0G1 

(p<0,01), ʽʥʜʝʢʩʫ ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05). ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʩʪʘʥʜʘʨʪʥʽʡ ʢʦʨʝʢʮʽʾ 0,9 % ʨʦʟʯʠʥʦʤ NaCl ʫ ʚʽʜʜʘʣʝʥʠʡ 
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ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʧʦʨʫʰʝʥʥʷ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʤʫ 

ʧʽʜʚʠʱʝʥʥʽ ʯʠʩʣʘ ʧʦʜʽʡ ʚ ʽʥʪʝʨʚʘʣʽ SUB - G0G1 (ʨ<0,05).  

ʍʘʨʘʢʪʝʨʥʽ ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ 

ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ɼʅʂ ï ʛʽʩʪʦʛʨʘʤʽ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ 

ʧʽʩʣʷ ʆʐ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl (ʨʠʩ. 6.4). 

 

 

 

ʈʠʩ. 6.4. ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ 

ʧʽʩʣʷ ʆʐ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl, 30 ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ. RN1 

(ʬʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ, SUB - G0G1) ï 10,19 % 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʢʣʽʪʠʥ 

ʩʝʣʝʟʽʥʢʠ ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 7 ʜʽʙ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ 

HAES-LX-5 % ʧʨʦʚʦʜʠʚʩʷ ʫ ʟʽʩʪʘʚʣʝʥʥʽ ʟ ʢʦʨʝʢʮʽʻʶ ʟʤʦʜʝʣʴʦʚʘʥʦʾ ʧʘʪʦʣʦʛʽʾ 

0,9 % ʨʦʟʯʠʥʦʤ NaCl. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʯʝʨʝʟ 14 ʜʽʙ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʷʢ ʽ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ 

ʫ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʝʚʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʷʜʝʨʥʦʾ ɼʅʂ (ʪʘʙʣ. 6.5). 
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ʊʘʙʣʠʮʷ 6.5 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ (ʄÑů) 

ɼʦʙʘ 
ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

G0G1 S G2 + M IP SUB - G0G1 BP 

14 
76,01Ñ1,62 

*æ 

5,79Ñ0,54 

 

18,20Ñ2,21 

*æ 

23,99Ñ2,54 

*æ 

7,03Ñ1,06 

æ 

0,31Ñ0,02 

*æ 

21 
78,04Ñ1,37 

*æ 

5,57Ñ0,48 

* 

16,39Ñ1,58 

*æ 

21,96Ñ1,84 

*æ 

3,80Ñ0,67 

#æ 

0,34Ñ0,04 

æ 

30 
79,12Ñ1,84 

* 

5,74Ñ0,72 

* 

15,14Ñ1,32 

*æ 

20,88Ñ1,73 

* 

3,80Ñ0,59 

æ 

0,38Ñ0,04 

æ 

ʇʨʠʤʽʪʢʠ: 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʪʚʘʨʠʥ ʙʝʟ ʆʐ ʫ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ; 

# ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

æ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʯʝʨʝʟ 14 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 

ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ (p<0.05), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ 

ʝʢʩʧʝʨʠʤʝʥʪʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚʠʷʚʠʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʬʘʟ G0G1, 
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ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʽʥʪʝʨʚʘʣʫ SUB - G0G1) ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʟʙʽʣʴʰʠʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʬʘʟ G2 + M ʪʘ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ. ʅʘ 21 ʪʘ 30 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʱʝ ʦʧʠʩʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʧʨʦʜʦʚʞʫʚʘʣʠʩʷ 

(ʨʠʩ. 6.5), ʘ ʬʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ ʧʦʨʽʚʥʷʥʦ ʟ 14 ʜʦʙʦʶ ʱʝ ʟʤʝʥʰʠʣʘʩʴ ʫ 1,85 

ʨʘʟʘ (p<0.05). 

 

 

 

ʈʠʩ. 6.5. ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ 

ʧʽʩʣʷ ʆʐ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, 21 

ʜʦʙʘ ʜʦʩʣʽʜʞʝʥʥʷ. RN1 (ʬʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ, SUB - G0G1) ï 3,29 % 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʪʚʘʨʠʥ ʙʝʟ 

ʆʐ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʚʽʜʤʽʪʠʣʠ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʬʘʟʽ G0G1 (p<0.05), 

ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʪʠʥ ʫ ʬʘʟʽ S, ʬʘʟʽ G2 + M ʪʘ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʯʠʥʫ HAES-LX-5 % ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʧʽʩʣʷ ʆʐ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 6.6. 

ɺʧʣʠʚ ʨʦʟʯʠʥʫ HAES-LX-5 % ʧʦʜʽʙʥʠʡ ʜʦ ʪʦʛʦ, ʷʢʠʡ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʢʦʣʠ ʯʝʨʝʟ 14 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 

ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ (p<0.05), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ 
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ʝʢʩʧʝʨʠʤʝʥʪʫ 0,9 % ʨʦʟʯʠʥʫ NaCl ʚʠʷʚʠʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʬʘʟ G0G1, 

ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʽʥʪʝʨʚʘʣʫ SUB - G0G1) ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ. 

 

ʊʘʙʣʠʮʷ 6.6 

ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ 

ʨʦʟʯʠʥ ʅɸɽS-LX -5 % (ʄÑů) 

ɼ
ʦ
ʙ
ʘ

 ʇʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ 

G0G1 S G2 + M IP SUB - G0G1 BP 

14 
69,8Ñ1,47 

*æ 

5,8Ñ0,48 

* 

24,3Ñ1,85 

*æ 

30,1Ñ2,36 

*æ 

4,5Ñ0,52 

æ  

0,23Ñ0,03 

*æ 

21 
68,8Ñ1,56 

*æ 

8,5Ñ0,58 

*#æ 

22,6Ñ1,63 

*æ 

20,2Ñ1,92 

*#æ 

6,4Ñ0,64 

#æ 

0,4Ñ0,04 

#æ 

30 
66,3Ñ1,45 

*æ 

8,1Ñ0,65 

*  

25,6Ñ2,05 

*æ 

33,7Ñ2,42 

*#æ 

3,7Ñ0,43 

*#æ 

0,3Ñ0,04 

æ 

ʇʨʠʤʽʪʢʠ: 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʚʘʨʠʥ ʙʝʟ 

ʆʐ ʫ ʪʦʡ ʞʝ ʪʝʨʤʽʥ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-

5 %; 

# ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

æ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʽʩʣʷ ʦʧʽʢʫ 

ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ NaCl. 
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 ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ (ʨ<0,05 - 0,01) ʟʘ ʢʨʠʪʝʨʽʻʤ ʄʘʥʘ - 

ʋʽʪʥʽ ʤʽʞ ʧʦʢʘʟʥʠʢʦʤ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʦʧʽʢʫ ʥʘ ʪʣʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʽʩʣʷ ʦʧʽʢʫ 

ʥʘ ʪʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʟʙʽʣʴʰʠʣʠʩʴ ʧʦʢʘʟʥʠʢʠ ʬʘʟ G2 + M ʪʘ ʽʥʜʝʢʩʫ 

ʧʨʦʣʽʬʝʨʘʮʽʾ. ʇʨʦʪʝ, ʧʦʨʽʚʥʶʶʯʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ, ʚʽʜʤʽʯʝʥʦ, ʱʦ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ HAES-LX-5 % ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʯʠʥʦʤ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ 6,13 % - 12,85 % ʙʽʣʴʰʝ ʟʥʠʞʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ 

ʢʣʽʪʠʥ ʫ ʬʘʟʽ G0G1 (p<0.05), ʟʙʽʣʴʰʫʚʘʣʦ ʥʘ 6,14 % - 10,47 % ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

ʫ ʬʘʟʽ G2 + M, ʥʘ 6,12 % - 12,83 % ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ. ʅʘ 30 ʜʦʙʫ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩ. 6.6) ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʯʠʥʦʤ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ 

ʜʦʜʘʪʢʦʚʦ ʥʘ 2,36 % (p<0.05) ʚʠʷʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʫ ʬʘʟʽ S. 

 

 

 

ʈʠʩ. 6.6. ɼʅʂ - ʛʽʩʪʦʛʨʘʤʘ ʷʜʝʨʥʦʾ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʱʫʨʘ 

ʧʽʩʣʷ ʆʐ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,9 % ʨʦʟʯʠʥʫ HAES-LX-5 %, 30 ʜʦʙʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. RN1 (ʌʨʘʛʤʝʥʪʘʮʽʷ ɼʅʂ, SUB - G0G1) ï 5,61 %.  

 

ʆʩʢʽʣʴʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ 

ʚʽʨʦʛʽʜʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʝʣʝʟʽʥʢʠ, ʘ ʧʘʪʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠʩʴ ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ ʘʧʦʧʪʦʟʫ, ʪʦʤʫ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, 



130 

 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʫʰʢʦʜʞʝʥʥʷ ʩʝʣʝʟʽʥʢʠ ʩʝʨʝʜ ʧʦʢʘʟʥʠʢʽʚ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʻ ʩʘʤʝ ʧʦʢʘʟʥʠʢʠ S - ʬʘʟʠ ʪʘ ʽʥʪʝʨʚʘʣʫ SUB - G0G1. 

ʇʦʢʘʟʥʠʢʠ S - ʬʘʟʠ ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʟʨʦʩʪʘʣʠ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʦʙʧʝʯʝʥʠʭ ʪʚʘʨʠʥ, 

ʷʢʠʤ ʚʚʦʣʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʜʽʾ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʬʘʟʽ S ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʙʫʣʘ 

ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ, ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʤʫ ʚʚʝʜʝʥʥʽ HAES-

LX-5 % ʥʘ 21 ʜʦʙʫ ʧʦʨʽʚʥʷʥʦ ʟ 14 ʜʦʙʦʶ ʚʦʥʘ ʟʨʦʩʣʘ ʫ 1,48 ʨʘʟʘ, ʘ ʥʘ 30 ʜʦʙʫ 

ï ʚ 1,4 ʨʘʟʘ (ʨʠʩ. 6.7), ʱʦ ʤʦʞʝ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʴ ʷʢ ʘʜʘʧʪʠʚʥʘ ʨʝʘʢʮʽʷ. 

  

 

 

ʈʠʩ. 6.7. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʬʘʟʽ S ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,9 % 

ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʫ ʚʽʜʜʘʣʝʥʠʡ 

ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ.  

 

ʆʪʞʝ, ʨʦʟʯʠʥ HAES-LX-5 % ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ: ʧʽʜʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʬʘʟʽ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʟ ʬʨʘʛʤʝʥʪʦʚʘʥʦʶ ɼʅʂ ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʛʨʫʧʽ ʦʙʧʝʯʝʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʽ ʪʘ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʽ 
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ʚʣʘʩʪʠʚʦʩʪʽ.  

ʆʧʽʢʦʚʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʫʧʨʦʜʦʚʞ 14 ï 30 ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʬʦʥʽ 

ʽʥʬʫʟʽʾ 0,9 % ʨʦʟʯʠʥʫ NaCl ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʨʚʘʣʫ SUB - G0G1 ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ: ʯʝʨʝʟ 14 ʜʽʙ ʫ 2,85 ʨʘʟʠ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʦʶ ʛʨʫʧʦʶ ʙʝʟ ʆʐ, ʨ<0,01); ʯʝʨʝʟ 21 ʪʘ 30 ʜʦʙʫ 

ʚʽʜʧʦʚʽʜʥʦ ʫ 2,1 ʨʘʟʠ ʪʘ ʚ 1,25 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʘʥʘʣʦʛʽʯʥʦʶ ʛʨʫʧʦʶ ʙʝʟ 

ʆʐ, ʨ<0,01 (ʨʠʩ. 6.8). 

 

 

 

ʈʠʩ. 6.8. ʇʦʢʘʟʥʠʢʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,9 % ʨʦʟʯʠʥʫ 

NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ.  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʧʦʢʘʟʥʠʢʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʫʞʝ ʥʘ 14 ʜʦʙʫ ʚ 1,77 ʨʘʟʘ ʪʘ ʫ 

2,77 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʬʫʟʽʻʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. ʅʘ 30 ʜʦʙʫ 

ʧʦʢʘʟʥʠʢʠ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʙʫʣʠ ʤʝʥʰʠʤʠ ʫ 2,97 ʨʘʟʘ ʪʘ ʫ 3,06 ʨʘʟʘ 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʬʫʟʽʻʶ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʘʥʠʡ ʪʝʨʤʽʥ. 

ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʻ ʜʘʥʠʤʠ, ʱʦ ʥʝ 

ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʷʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ, ʘʣʝ ʚʦʥʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʧʦʜʽʡ ʪʘ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʥʘ 
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ʬʦʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʪʘ ʧʨʦʮʝʩʽʚ. ɿʘ ʜʘʥʥʠʤʠ ɼʅʂ - 

ʮʠʪʦʤʝʪʨʽʾ ʦʧʽʢʦʚʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʱʫʨʽʚ ʫ ʚ̔ʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʥʘ ʬʦʥʽ ʽʥʬʫʟʽʾ 0,9 % ʨʦʟʯʠʥʦʤ NaCl 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʝʣʝʟʽʥʢʠ ʫ ʚʠʛʣʷʜʽ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05). ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʟʙʽʣʴʰʫʻ ʧʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ 

ʧʨʦʣʽʬʝʨʘʮʽʾʥʘ 14 ʜʦʙʫ ʫ 2,09 ʨʘʟʘ ʪʘ ʫ 2,43 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʬʫʟʽʻʶ 0,9 % ʨʦʟʯʠʥʫ NaCl. ʅʘ 30 ʜʦʙʫ ʧʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʫ 1,14 ʨʘʟʘ ʪʘ ʫ 2,98 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʬʫʟʽʻʶ 

0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʜʘʥʠʡ ʪʝʨʤʽʥ. 
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ʈʠʩ. 6.9. ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 0,9 % 

ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʫ ʚʽʜʜʘʣʝʥʠʡ 

ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ.  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ ʙʝʟ ʆʐ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ 

0,9 % ʨʦʟʯʠʥʫ NaCl, ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʥʝ ʟʤʽʥʶʻ 

ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ (G0G1 - ʬʘʟʘ, S - ʬʘʟʘ ʽ G2+M - ʬʘʟʘ) ʽ 

ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʽʥʪʝʨʚʘʣ SUB - G0G1) ʯʝʨʝʟ, 14, 21 ʪʘ 30 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʧʨʦʮʝʩʘʤʠ 
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ʩʠʥʪʝʟʫ ʷʜʝʨʥʦʾ ɼʅʂ ʪʘ ʘʧʦʧʪʦʟʫ. 

ʊʝʨʤʽʯʥʝ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ 

ʩʝʣʝʟʽʥʢʠ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʫ ʬʘʟʽ ʩʠʥʪʝʟʫ ɼʅʂ (S - ʬʘʟʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ) ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ (ʘʢʪʠʚʘʮʽʷ ʘʧʦʧʪʦʟʫ), ʱʦ ʤʦʞʝ ʟʘʩʚʽʜʯʫʚʘʪʠ 

ʥʘʷʚʥʽʩʪʴ ʷʚʠʱ ʘʢʪʠʚʘʮʽʾ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʝʣʝʟʽʥʮʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5 % ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʝ ʟʤʽʥʶʻ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʚʩʽʭ ʬʘʟʘʭ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ: 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʪʠʥ ʫ ʬʘʟʽ S ʪʘ G2+M (p<0.05), ʱʦ ʟʙʽʣʴʰʫʻ 

ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʪʘ, ʦʩʦʙʣʠʚʦ, 

ʨʦʟʯʠʥʫ HAES-LX-5 % ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʢʦʨʝʢʮʽʾ ʫʰʢʦʜʞʝʥʴ ʩʝʣʝʟʽʥʢʠ ʥʘ ʬʦʥʽ ʆʐ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʧʨʘʮʷʭ: 

 

1. ɹʫʣʴʢʦ ɯ.ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ / ɹʫʣʴʢʦ// ʂʣʽʥʽʯʥʘ 

ʘʥʘʪʦʤʽʷ ʪʘ ʦʧʝʨʘʪʠʚʥʘ ʭʽʨʫʨʛʽʷ - 2017. - ʊ. 16, ˉ 3. - ʉ. 76 -80. 

2. ɹʫʣʴʢʦ ɯ.ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʫ 

ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ ʨʦʟʯʠʥʫ HAES-LX 5% /ɯ.ɺ. ɹʫʣʴʢʦ// 

ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾè, 

ʧʨʠʩʚʷʯʝʥʦʾ ʧʘʤôʷʪʽ ʧʨʦʬʝʩʦʨʽʚ-ʤʦʨʬʦʣʦʛʽʚ ʊʝʨʝʥʪʴʻʚʘ ɻ.ɺ., ʈʦʤʝʥʩʴʢʦʛʦ 

ʆ.ʖ., ʂʦʛʘʥʘ ɹ.ʁ., ʐʘʧʘʨʝʥʢʘ ʇ.ʇ., ɾʫʯʝʥʢʘ ʉ.ʇ. (ʤ. ɺʽʥʥʠʮʷ, 21-22 

ʚʝʨʝʩʥʷ 2017ʨʦʢʫ) - ɺʽʥʥʠʮʷ. ɼʨʫʢʘʨʥʷ çʊʝʟʠè, 2017. ï ʉ. 41-42. 
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ʈʆɿɼɯʃ 7 

 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʫʩʧʽʭʠ ʫ ʚʠʚʯʝʥʥʽ ʧʘʪʦʛʝʥʝʟʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ, ʧʨʦʙʣʝʤʘ ʪʝʨʤʽʯʥʠʭ 

ʦʧʽʢʽʚ ʰʢʽʨʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚ ʋʢʨʘʾʥʽ ʢʽʣʴʢʦʩʪʽ ʦʧʽʢʦʚʠʭ ʪʨʘʚʤ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬʘʭ, ʚʽʡʩʴʢʦʚʠʭ ʜʽʷʭ, ʘ ʪʘʢʦʞ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ ʫ ʧʦʙʫʪʽ [124].  

ʉʝʣʝʟʽʥʢʘ ʻ ʥʘʡʙʽʣʴʰʠʤ ʣʽʤʬʦʾʜʥʠʤ ʦʨʛʘʥʦʤ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ 

ʩʩʘʚʮʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʢʣʽʪʠʥʥʫ ʪʘ ʛʫʤʦʨʘʣʴʥʫ ʽʤʫʥʥʽ ʚʽʜʧʦʚʽʜʽ, 

ʚʨʦʜʞʝʥʦʛʦ ʽ ʥʘʙʫʪʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʢʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʽʤʫʥʦʮʠʪʽʚ 

ʢʨʦʚʽ, ʣʽʤʬʠ ʡ ʽʥʰʠʭ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʽʚ [123, 146]. ʋ ʩʝʣʝʟʽʥʮʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʽʚ ʧʝʨʝʚʘʞʘʻ ʯʝʨʚʦʥʘ ʧʫʣʴʧʘ, ʩʘʤʝ ʪʦʤʫ ʾʾ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ (ʜʝʧʦʥʫʶʯʦʛʦ) ʪʠʧʫ [116].ɿʘʚʜʷʢʠ ʧʨʦʛʨʝʩʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʥʘʫʢ, ʚʽʜʙʫʣʠʩʴ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʪʨʘʢʪʫʚʘʥʥʽ ʬʫʥʢʮʽʡ ʩʝʣʝʟʽʥʢʠ ʪʘ ʾʾ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʦʨʛʘʥʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ. ʋ ʜʘʥʠʡ ʯʘʩ ʩʝʣʝʟʽʥʢʘ 

ʚʚʘʞʘʻʪʴʩʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʦʨʛʘʥʽʚ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʫʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʽ ʥʝʩʧʝʮʠʬʽʯʥʠʭ 

ʘʥʪʠʪʽʣ [30]. ɼʝʷʢʠʤʠ ʘʚʪʦʨʘʤʠ ʩʝʣʝʟʽʥʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʷʢ ʙʘʢʪʝʨʽʘʣʴʥʠʡ 

ʬʽʣʴʪʨ ʢʨʦʚʽ, ʱʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʦʨʦʪʴʙʽ ʟ ʽʥʬʝʢʮʽʷʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʩʝʣʝʟʽʥʢʘ ʻ ʦʩʥʦʚʥʠʤ ʦʨʛʘʥʦʤ, ʷʢʠʡ ʝʣʽʤʽʥʫʻ ʽʟ ʢʨʦʚʦʪʦʢʫ ʧʦʰʢʦʜʞʝʥʽ 

ʝʨʠʪʨʦʮʠʪʠ, ʣʝʡʢʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ ʪʘ ʯʫʞʝʨʦʜʥʽ ʝʣʝʤʝʥʪʠ [245]. 

ʇʨʠ ʪʝʨʤʽʯʥʠʭ ʦʧʽʢʘʭ ʰʢʽʨʠ ʫ ʩʝʣʝʟʽʥʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʽʣʦʾ ʪʘ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʪʘ ʾʭ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ, 

ʙʽʦʭʽʤʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. [41, 43, 134]. ʇʨʠ 

ʪʝʨʤʽʯʥʠʭ ʦʧʽʢʘʭ ʰʢʽʨʠ ʫ ʤʘʢʨʦʬʘʛʘʭ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ - ʘʣʴʬʘ. ɺʝʣʠʯʠʥʘ ʽ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʌʅʇ - Ŭ, ɯʃ - 1 - 
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ɓ ʪʘ ɯʃ - 6 ʚʽʜʦʙʨʘʞʘʻ ʪʷʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʽ ʭʘʨʘʢʪʝʨ ʟʘʛʦʻʥʥʷ 

ʦʧʽʢʽʚ [128, 223]. 

ɿʘʚʜʘʥʥʷʤ ʽʥʬʫʟʽʡʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʻ ʟʥʠʞʝʥʥʷ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʧʦʨʫʰʝʥʴ, ʦʩʦʙʣʠʚʦ ʫ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʘʭ, ʥʘ ʪʣʽ 

ʥʘʨʦʩʪʘʶʯʦʾ ʛʽʧʦʚʦʣʝʤʽʾ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʤʦʜʝʣʽ ʪʦʢʩʠʯʥʦʛʦ ʛʝʧʘʪʠʪʫ ʫ 

ʢʨʦʣʽʚ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʯʠʥʫ HAES-LX-5 % 10 ʤʣ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʚʠʷʚʠʣʠ 

ʥʘʷʚʥʽʩʪʴ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʧʘʨʘʪʫ [102]. ʆʜʥʘʢ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʽʥʬʫʟʽʡʥʦʛʦ ʧʨʝʧʘʨʘʪʫ HAES-LX-5 % ʧʽʩʣʷ ʆʐ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʫ ʧʽʟʥʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (14, 21ʪʘ 30 ʜʦʙʫ) ʥʝ 

ʧʨʦʚʝʜʝʥʦ. 

ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʨʦʷʚʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʦ - ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ 

ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ 

ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ HAES-LX-5 % 

ʘʙʦ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ  

 ɺ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʫʨʩʦʚʘ ʽʥʬʫʟʽʷ ʱʫʨʘʤ ʙʝʟ ʆʐ 0,9 % 

ʨʦʟʯʠʥʫ NaCl ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʥʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʙʫʜʴ - ʷʢʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʩʝʣʝʟʽʥʢʠ. ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ 

ʚʽʜʧʦʚʽʜʘʣʘ ʦʧʠʩʘʥʠʤ ʫ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʠʤ ʱʦʜʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʫʜʦʚʠ 

ʩʝʣʝʟʽʥʢʠ ʙʽʣʠʭ ʱʫʨʽʚ, ʽʥʰʠʭ ʪʚʘʨʠʥ ʪʘ ʣʶʜʠʥʠ [150]. ʋ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʫ ʜʦʟʽ 

10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʷʣʠ ʧʦʚʥʦʢʨʦʚʥʽ 

ʧʨʦʩʚʽʪʠ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ. 

ɿʙʽʣʴʰʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʫ ʯʝʨʚʦʥʽʡ ʪʘ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ. 

ʄʘʢʨʦʬʘʛʠ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ, ʘ ʾʭ ʮʠʪʦʧʣʘʟʤʘ ʤʽʩʪʠʣʘ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. 

ɻʽʧʝʨʧʣʘʟʽʷ ʪʘ ʛʽʧʝʨʪʨʦʬʽʷ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʻ 

ʦʟʥʘʢʘʤʠ ʘʢʪʠʚʘʮʽʾ ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʣʘʢʪʦʧʨʦʪʝʾʥʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʤʘʢʨʦʬʘʛʠ ʧʨʦʷʚʣʷʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʽ ʊ - ʪʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʫ ʩʝʣʝʟʽʥʮʽ, ʘ ʪʘʢʦʞ ʫ ʧʨʦʮʝʩʘʭ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ, ʘ ʧʨʠ ʦʧʽʢʘʭ 
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ʬʘʛʦʮʠʪʫʶʪʴ ʪʘ ʨʫʡʥʫʶʪʴ ʝʥʜʦʪʦʢʩʠʥʠ, ʥʝʨʦʟʯʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʣʽʪʠʥʥʦʛʦ 

ʜʝʪʨʠʪʫ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʫ 

ʢʦʨʝʢʮʽʾ ʧʨʦʷʚʽʚ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ. 

ʋ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʨʦʚʦʜʠʣʠ ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʫ 

HAES-LX-5 % ʫ ʜʦʟʽ 10 ʤʣ ʥʘ ʢʛ ʤʘʩʠ ʪʽʣʘ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʚʠʷʚʣʷʣʠ 

ʥʝʟʥʘʯʥʝ ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʢʨʦʚʦʥʦʩʥʦʛʦ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʯʝʨʚʦʥʦʾ ʪʘ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʄʠ ʥʝ ʚʠʷʚʠʣʠ ʘʢʪʠʚʘʮʽʾ ʊ - ʪʘ ɺ - 

ʟʘʣʝʞʥʠʭ ʜʽʣʷʥʦʢ ʫ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʘʭ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ, ʷʢʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʾʶ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ. ʅʘʰʽ ʜʘʥʥʽ ʢʦʨʝʣʶʶʪʴ ʟ 

ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ɻʫʤʽʥʩʴʢʠʤ ʖ. ʁ., ʆʯʝʨʝʪʥʦ  ʁʅ. ʇ. (2013) [50] ʧʨʦ 

ʚʧʣʠʚ ʽʥʬʫʟʽʾ ʢʨʦʚʦʟʘʤʽʥʥʠʢʘ ʅɸɽS-LX-5 % ʥʘ 1, 3 ʪʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ʉʝʨʝʜ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʦʧʽʢʘʭ ʰʢʽʨʠ ʧʝʨʝʚʘʞʘʶʪʴ 

ʦʧʽʢʦʚʠʡ ʰʦʢ, ʝʥʜʦʪʦʢʩʝʤʽʷ ʽ ʩʠʩʪʝʤʥʘ ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ. ʆʜʥʽʻʶ ʽʟ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʣʘʥʦʢ ʫʨʘʞʝʥʥʷ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ ʧʨʠ ʦʧʽʢʘʭ ʻ ʨʦʟʚʠʪʦʢ 

ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʡ ʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʤʽʩʮʝʚʝ ʪʝʨʤʽʯʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʜʽʘʪʦʨʽʚ 

ʟʘʧʘʣʝʥʥʷ, ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʘʢʪʠʚʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʥʦʾ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ [104, 120, 193]. ʈʦʟʚʠʪʦʢ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫ ʢʨʦʚʽ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʧʝʧʪʠʜʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʩʠʩʪʝʤʥʽ ʮʠʪʦʪʦʢʩʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [244]. 

ʅʘʢʦʧʠʯʝʥʥʷ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʝʢʟʦʧʝʧʪʠʜʘʟ, ʢ̫ʽ ʟʜʽʡʩʥʶʶʪʴ ʜʝʛʨʘʜʘʮʽʶ ʧʝʧʪʠʜʽʚ ʢʨʦʚʽ ʫ ʥʦʨʤʽ [129]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʩʧʦʩʦʙʠ ʫʪʚʦʨʝʥʥʷ, ʦʙʤʝʞʝʥʽ 

ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ 

ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʚʘʪʠ ʫʷʚʫ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʚʠʥʠʢʥʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʦʟʣʘʜʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ. ʇʨʦʪʝ ʻ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʟʘʻʤʦʜʽʶ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʟ ʢʣʽʪʠʥʥʠʤʠ ʤʝʤʙʨʘʥʘʤʠ. 

ʉʝʨʝʜ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʚʠʜʽʣʝʥʠʡ ʨʷʜ ʩʧʦʣʫʢ, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ 
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ʙʽʦʨʝʛʫʣʷʪʦʨʽʚ, ʜʝʪʝʨʛʝʥʪʽʚ, ʟʥʠʞʫʶʪʴ ʧʦʪʝʥʮʽʘʣ ʩʧʦʢʦʶ ʢʣʽʪʠʥʠ ʪʘ 

ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ. ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʤʽʩʪʫ ʪʦʢʩʠʥʽʚ ʫ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʟ ʆʐ ʪʘ ʫ ʱʫʨʽʚ ʙʝʟ 

ʆʐ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʫʯʘʩʪʴ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʢʨʦʚʽ ʫ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʾ ʦʧʽʢʦʚʦʾ ʪʦʢʩʝʤʽʾ 

ʚʪʦʨʠʥʥʘ. ɺʚʘʞʘʶʪʴ, ʱʦ ʚ ʩʠʣʫ ʧʝʨʝʚʘʛʠ ʛʽʜʨʦʬʦʙʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʟʘʣʠʰʢʽʚ ʫ ʩʢʣʘʜʽ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʝʧʪʠʜʽʚ, ʩʘʤʽ ʧʝʧʪʠʜʠ ʥʘʚʨʷʜ ʯʠ 

ʧʨʠʩʫʪʥʽ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ, ʦʩʢʽʣʴʢʠ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʫʪʚʦʨʝʥʥʷ ʚʦʥʠ ʟʚ'ʷʟʫʶʪʴʩʷ ʣʽʧʦʬʽʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʢʨʦʚʦʥʦʩʥʦʤʫ ʨʫʩʣʽ [145]. ʇʨʦʷʚʠ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʝʧʪʠʜʽʚ ʜʦʩʠʪʴ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ. ɺʦʥʠ ʤʘʶʪʴ ʚʘʟʦ -

,ʢʘʨʜʽʦ -,ʥʝʡʨʦ - ʪʘ ʽʤʫʥʦʜʝʧʨʝʩʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʯʠʥʷʪʴ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ: ʜʠʭʘʥʥʷ ʤʽʪʦʭʦʥʜʨʽʡ, ʩʠʥʪʝʟ ɼʅʂ ʫ ʛʝʧʘʪʦʮʠʪʘʭ, 

ʩʠʥʪʝʟ ʪʘ ʫʪʠʣʽʟʘʮʽʶ ʛʣʶʢʦʟʠ, ʩʠʥʪʝʟ ʛʝʤʦʛʣʦʙʽʥʫ, ʘʢʪʠʚʥʽʩʪʴ ʨʷʜʫ 

ʬʝʨʤʝʥʪʽʚ. ʋ ʢʨʦʚʽ ʦʙʧʝʯʝʥʠʭ ʪʚʘʨʠʥ ʚʠʷʚʣʝʥʠʡ ʥʦʚʠʡ ʬʘʢʪʦʨ (ʘʙʦ ʛʨʫʧʘ 

ʬʘʢʪʦʨʽʚ) ʽʟ ʛʨʫʧʠ ʩʝʨʝʜʥʴʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʝʧʪʠʜʽʚ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʫʥʢʮʽʶ ʛʝʤʘʪʦʝʥʮʝʬʘʣʽʯʥʦʛʦ ʙʘʨ'ʻʨʫ, ʪʦʥʫʩ ʤʽʢʨʦʩʫʜʠʥ ʪʘ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ. 

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʱʫʨʽʚ ʟ ʆʐ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʩʥʦʚʢʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [241], ʱʦ ʦʧʽʢʦʚʘ ʪʨʘʚʤʘ ʦʙʦʚôʷʟʢʦʚʦ 

ʚʠʢʣʠʢʘʻ ʝʥʜʦʛʝʥʥʫ ʽʥʪʦʢʩʠʢʘʮʽʶ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʨʦʟʚʠʪʦʢ ʽʥʪʦʢʩʠʢʘʮʽʡʥʦʛʦ 

ʩʪʨʝʩʫ. ʊʘ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ - ʩʪʘʜʽʾ ʪʦʢʩʝʤʽʾ ʪʘ 

ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ (14, 21ʜʦʙʘ), ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʚʠʩʦʢʘ, 

ʪʘ ʧʦʪʨʝʙʫʻ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʢʦʨʝʛʫʚʘʥʥʷ. 

ʈʽʚʝʥʴ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ 

ʫ ʱʫʨʽʚ ʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥʠ HAES-LX-5 % ,ʪʘ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʜʦʩʷʛʘʚ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ 

ʯʝʨʝʟ 14 ʜʽʙ, ʘ ʤʽʥʽʤʫʤʫ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ. ʅʘ 14 ʜʦʙʫ 

(ʩʪʘʜʽʷ ʧʽʟʥʴʦʾ ʪʦʢʩʝʤʽʾ) ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʚʠʱʠʤ (ʫ 3,2 ʨʘʟʘ) ʫ ʱʫʨʽʚ ʷʢʠʤ ʧʽʩʣʷ ʆʐ 7 ʜʽʙ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, 
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ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl. ʅʘ 21 ʜʦʙʫ (ʩʪʘʜʽʷ ʩʝʧʪʠʢʦʪʦʢʩʝʤʽʾ) ʣʝʡʢʦʮʠʪʘʨʥʠʡ 

ʽʥʜʝʢʩ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʚʠʱʠʤ (ʫ 2,2 ʨʘʟʘ). ʅʘ 30 ʜʦʙʫ 

ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʥʝ ʤʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ ʫ ʱʫʨʽʚ ʟ ʆʐ ʽ 

ʙʝʟ ʆʐ. ʋ ʱʫʨʽʚ ʟ ʦʧʽʢʦʚʦʶ ʪʨʘʚʤʦʶ ʨʦʟʯʠʥ HAES-LX-5 % ʩʧʨʠʷʚ 

ʟʥʠʞʝʥʥʶ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ (ʨ<0,05) ʥʘ 14 ʜʦʙʫ ʚ 1,6 

ʨʘʟʘ, ʥʘ 21 ʜʦʙʫ ï ʚ 1,7 ʨʘʟʘ, ʥʘ 30 ʜʦʙʫ - ʥʝ ʤʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʾ ʨʽʟʥʠʮʽ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ HAES-LX-5 %. 

 ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʚʠʷʚʠʣʠ, ʱʦ ʨʽʚʝʥʴ 

ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʥʠʞʯʠʤ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, 

ʥʽʞ ʫ ʱʫʨʽʚ ʟ ʦʧʽʢʦʤ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨ<0,05 - 0,001) 

ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʚʠʱʠʤ (ʨ<0,05) ʫ ʱʫʨʽʚ ʟ ʆʐ, ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % 

ʨʦʟʯʠʥ NaCl, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʨʦʚʦʜʠʣʠ 

ʽʥʬʫʟʽʶ ʨʦʟʯʠʥʽʚ HAES-LX-5 % ʪʘ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ. 

ʆʪʞʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʦʧʽʢʦʚʘ ʪʨʘʚʤʘ ʰʢʽʨʠ ʫ ʱʫʨʽʚ ʚʠʢʣʠʢʘʻ 

ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ ʝʥʜʦʛʝʥʥʫ ʽʥʪʦʢʩʠʢʘʮʽʶ, ʨʽʚʝʥʴ ʷʢʦʾ 

ʢʦʨʠʛʫʻʪʴʩʷ ʽ ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ ʽʥʬʫʟʽʻʶ ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʭ ʨʦʟʯʠʥʽʚ HAES-LX -5%. ʪʘ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪʦʤ 

ʣʘʢʪʦʧʨʦʪʝʾʥʦʤ ʟ ʩʦʨʙʽʪʦʣʦʤ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʦʨʤ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 

ʫʤʦʚʘʭ ʧʘʪʦʣʦʛʽʾ, ʻ ʢʦʤʧʝʥʩʘʮʽʷ - ʩʫʢʫʧʥʽʩʪʴ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʧʽʢʦʚʠʭ ʧʦʰʢʦʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʨʫʰʝʥʠʭ ʬʫʥʢʮʽʡ [171]. ʇʝʨʠʬʝʨʠʯʥʽ ʦʨʛʘʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʣʽʤʬʘʪʠʯʥʽ 

ʚʫʟʣʠ, ʩʝʣʝʟʽʥʢʘ ʽ ʣʽʤʬʦʾʜʥʘ ʪʢʘʥʠʥʘ, ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʩʣʠʟʦʚʠʤʠ 

ʦʙʦʣʦʥʢʘʤʠ, ʻ ʤʽʩʮʝʤ ʟʫʩʪʨʽʯʽ ʘʥʪʠʛʝʥʽʚ ʟ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʛʝʥʘ ʽ ʨʦʟʚʠʪʢʫ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʟʘʻʤʦʜʽʾ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʢʣʽʪʠʥ, ʾʭ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʘʥʪʠʛʝʥ - ʟʘʣʝʞʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [72]. ʇʨʠ ʜʽʾ 
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ʘʥʪʠʛʝʥʽʚ ʚ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ ʦʨʛʘʥʘʭ: ʪʠʤʫʩʽ, ʩʝʣʝʟʽʥʮʽ, ʣʽʤʬʘʪʠʯʥʠʭ 

ʚʫʟʣʘʭ, ʯʝʨʚʦʥʦʤʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ, ʤʠʛʜʘʣʠʢʘʭ, ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ 

ʢʠʰʢʠ, ʚʠʥʠʢʘʻ ʨʝʘʢʪʠʚʥʘ, ʘʙʦ ʟʘʭʠʩʥʘ ʛʽʧʝʨʧʣʘʟʽʷ [14]. ʇʨʠʯʠʥʠ ʨʝʘʢʪʠʚʥʦʾ 

ʛʽʧʝʨʧʣʘʟʽʾ ʨʽʟʥʦʤʘʥʽʪʥʽ. ɻʽʧʝʨʧʣʘʟʽʷ ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʝʨʠʪʨʦʮʠʪʽʚ ʘʙʦ ʪʨʠʚʘʣʦʶ ʛʽʧʦʢʩʽʻʶ, 

ʤʽʻʣʦʾʜʥʦʛʦ - ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʪʨʝʙʦʶ ʦʨʛʘʥʽʟʤʫ ʫ ʥʝʡʪʨʦʬʽʣʘʭ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ɻʽʧʝʨʧʣʘʟʽʷ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʚʠʥʠʢʘʻ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʘʥʪʠʛʝʥʥʫ ʩʪʠʤʫʣʷʮʽʶ. ɻʽʧʝʨʧʣʘʟʽʷ ʙʽʣʦʾ ʧʫʣʴʧʠ ʪʘ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ ʫ ʩʝʣʝʟʽʥʮʽ ʚʠʷʚʣʝʥʘ ʧʨʠ ʩʝʧʪʠʯʥʠʭ ʩʪʘʥʘʭ, ʘ ʪʘʢʦʞ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ 

ʧʨʠ ʦʧʽʢʘʭ ʰʢʽʨʠ [50, 243]. ʉʝʣʝʟʽʥʢʘ ʚʽʜʽʛʨʘʻ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʶ ʚ ñʦʯʠʱʝʥʥʽò 

ʢʨʦʚʽ ʚʽʜ ʙʘʢʪʝʨʽʘʣʴʥʠʭ [207] ʽ ʚʽʨʫʩʥʠʭ ʯʘʩʪʠʥʦʢ, ʷʢʽ ʩʦʨʙʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ 

ʩʝʣʝʟʽʥʢʠ ʥʘʙʘʛʘʪʦ ʝʬʝʢʪʠʚʥʽʰʝ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʣʽʤʬʦʾʜʥʠʤʠ 

ʦʨʛʘʥʘʤʠ, [243] ʟʘ ʨʘʭʫʥʦʢ ʜʽʷʣʴʥʦʩʪʽ ʬʽʢʩʦʚʘʥʠʭ ʤʦʥʦʥʫʢʣʝʘʨʽʚ ʽ 

ʜʝʥʜʨʠʪʥʠʭ ʢʣʽʪʠʥ. 

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʪʘ ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ 

ʩʝʣʝʟʽʥʢʠ ʯʝʨʝʟ 14, 21 ʪʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ 

ʰʢʽʨʠ.  

ʅʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ 

ʷʢʠʤ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʚʠʷʚʠʣʠ ʧʦʚʥʦʢʨʦʚ`ʷ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʪʘ 

ʙʽʣʦʾ ʧʫʣʴʧʠ, ʢʨʦʚʦʚʠʣʠʚʠ ʫ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 14 ʜʦʙʫ 

ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʽ ʦʩʝʨʝʜʢʠ ʤʽʻʣʦʧʦʝʟʫ. ʋ ʙʽʣʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʚʠʷʚʠʣʠ ʪʠʧʦʚʽ ʘʪʨʦʬʽʯʥʽ 

ʘʙʦ ʪʦʢʩʠʢʦʛʝʥʥʽ ʽʥʚʦʣʶʪʠʚʥʽ ʟʤʽʥʠ. ʋ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʩʝʣʝʟʽʥʢʠ ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʫ ʥʠʭ ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ, ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʤʘʢʨʦʬʘʛʽʚ ʫ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʟʦʥʘʭ, ʟʥʘʯʥʦ ʤʝʥʰʘ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ 

ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ, ʦʜʥʘʢ ʚ ʦʩʪʘʥʥʽʭ ʚʠʷʚʣʷʣʠ ʧʦʦʜʠʥʦʢʽ 

ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ. ɺʩʪʘʥʦʚʣʝʥʽ ʥʘʤʠ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ 
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ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ, ʷʢ 

ʟʥʠʞʝʥʥʷ ʫʯʘʩʪʽ ʤʘʢʨʦʬʘʛʽʚ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʋ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, 

ʚʠʷʚʠʣʠ ʟʚʫʞʝʥʽ ʩʝʣʝʟʽʥʢʦʚʽ ʪʷʞʽ. ʋ ʥʠʭ ʤʝʥʰʘ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, 

ʤʘʢʨʦʬʘʛʽʚ, ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ ʷʢʠʤ 

ʧʝʨʰʠʭ 7ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl. 

ʅʘ 21 ʜʦʙʫ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʙʽʣʴʰʝ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ, ʱʦ ʻ 

ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʘʢʪʠʚʘʮʽʾ ʝʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ, ʱʦ 

ʩʣʽʜ ʨʦʟʮʽʥʶʚʘʪʠ, ʷʢ ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʧʨʦʮʝʩ ʥʘ ʚʠʨʦʛʽʜʥʫ ʟʘʛʘʣʴʤʦʚʘʥʽʩʪʴ 

ʥʘʣʝʞʥʦʛʦ ʢʽʩʪʢʦʚʦ - ʤʦʟʢʦʚʦʛʦ ʛʝʤʦʧʦʝʟʫ ʧʨʦʜʫʢʪʘʤʠ ʝʥʜʦʛʝʥʥʦʾ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʟ ʤʽʩʮʷ ʦʧʽʢʽʚ [14]. ɿʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʫ 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʭ ʟʦʥʘʭ, ʪʘ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ. ʅʘ 21 

ʜʦʙʫ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʠʣʠ 

ʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ, ʮʠʪʦʧʣʘʟʤʘ ʷʢʠʭ ʤʽʩʪʠʣʘ 

ʯʠʩʝʣʴʥʽ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ, ʱʦ ʻ ʦʟʥʘʢʦʶ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ ʷʢʠʤ ʧʽʩʣʷ ʆʐ 7 ʜʽʙ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, 

ʥʘ 14 ʜʦʙʫ. ʅʘ 21 ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʦʟʰʠʨʝʥʽ 

ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʚ ʷʢʠʭ ʯʠʤʘʣʦ ʤʘʢʨʦʬʘʛʽʚ ʟ 

ʬʘʛʦʮʠʪʦʚʘʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʣʽʤʬʦʮʠʪʽʚ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ, 

ʦʜʥʘʢ ʚʦʥʠ ʤʽʩʪʠʣʠ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ 

ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʪʨʘʥʩʧʦʨʪʫ ʢʣʽʪʠʥ ʫ ʯʝʨʚʦʥʫ 

ʧʫʣʴʧʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʩʝʣʝʟʽʥʮʽ ʱʫʨʽʚ 

ʷʢʠʤ ʧʽʩʣʷ ʆʐ 7 ʜʽʙ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʾʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʥʘʤʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ 

ʢʦʨʝʣʶʶʪʴ ʟ ʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʪʠʤʫʩʽ, ʚʠʷʚʣʝʥʽ ʏʝʨʢʘʩʦʚʠʤ ɽ.ɺ. [172, 

173], ʚ ʘʜʝʥʦʛʽʧʦʬʽʟʽ, ʦʧʠʩʘʥʽ ʆ. ɯ. ʂʦʚʘʣʴʯʫʢʦʤ [55, 56, 58,  85, 86, 91, 92, 

93], ʫ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟʘʭ, ʟʥʘʡʜʝʥʽ ɯ. ɺ. ɼʟʝʚʫʣʴʩʴʢʦʶ [66]. ʎʽ ʟʤʽʥʠ 

ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʜʠʩʙʘʣʘʥʩ ʫ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʽʡ ʪʘ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ʧʨʠ 

ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ [54] ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʪʥʦʩʪʽ ʧʝʨʝʙʽʛʫ ʽʥʪʦʢʩʠʢʘʮʽʡʥʦʛʦ 
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ʩʪʨʝʩʫ [7]. 

ɸʥʘʣʽʟʫʶʯʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʦʧʽʢʦʚʽʡ ʪʨʘʚʤʽ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ [71]. ɸʜʝʢʚʘʪʥʘ ʨʝʘʢʮʽʷ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʰʢʦʜʞʫʶʯʽ ʚʧʣʠʚʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʽʣʴʢʠ 

ʧʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʻʜʥʦʩʪʽ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ [105]. ɼʦ ʯʠʩʣʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠ 

ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʚʽʜʥʦʩʠʪʴʩʷ ʨʝʘʢʮʽʷ ʛʽʧʦʪʘʣʘʤʦ - ʛʽʧʦʬʽʟʘʨʥʦ - 

ʥʘʜʥʠʨʥʠʢʦʚʦʾ ʩʠʩʪʝʤʠ. ɻʣʠʙʦʢʠʡ ʦʧʽʢ ʰʢʽʨʠ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʦʧʽʢʦʚʽʡ ʭʚʦʨʦʙʽ ʽ ʫ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ, ʚʠʢʣʠʢʘʻ ʫ ʧʝʨʰʽ ʜʥʽ ʧʽʩʣʷ ʪʨʘʚʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ, ʘ ʚ ʙʽʣʴʰ ʧʽʟʥʽ ʪʝʨʤʽʥʠ ʟʥʠʞʝʥʥʷ 

[107]. ʆʧʽʢʦʚʫ ʭʚʦʨʦʙʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽʟ ʚʪʦʨʠʥʥʦʶ 

ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʧʨʠ ʷʢʦʤʫ ʦʩʦʙʣʠʚʦ ʧʨʠʛʥʽʯʫʶʪʴʩʷ ʢʣʽʪʠʥʥʽ 

ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ [130]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʫ ʚʫʟʣʠʢʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʊ ï ʟʘʣʝʞʥʽ 

ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽ ʟʦʥʠ ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʛʝʨʤʽʥʘʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ. ʏʠʩʝʣʴʥʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ, ʷʢʽ ʤʘʣʠ ʦʟʥʘʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚ ʫʩʽʭ ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʘ ʪʘʢʦʞ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʙʫʣʘ 

ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʱʫʨʽʚ ʙʝʟ ʆʐ, ʷʢʠʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl. ʎʷ ʬʫʥʢʮʽʷ, ʘ ʩʘʤʝ ʫʪʚʦʨʝʥʥʷ ʤʦʥʦʮʠʪʽʚ, ʷʢ ʚʽʜʦʤʦ, 

ʧʨʠʪʘʤʘʥʥʘ ʩʝʣʝʟʽʥʮʽ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʫʪʚʦʨʝʥʥʷ ʣʽʤʬʦʮʠʪʽʚ [204]. ɸ ʫ ʱʫʨʽʚ ʟ 

ʆʐ ʛʽʧʝʨʪʨʦʬʽʷ ʪʘ ʛʽʧʝʨʧʣʘʟʽʷ ʤʘʢʨʦʬʘʛʽʚ ʧʨʠ ʜʽʾ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʤ, ʦʩʢʽʣʴʢʠ ʤʘʢʨʦʬʘʛʠ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʤʫʥʦʛʝʥʝʟʽ ʪʘ ʫ ʧʨʦʮʝʩʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʩʝʣʝʟʽʥʮʽ [229]. ʋ ʮʠʭ ʢʣʽʪʠʥʘʭ ʩʠʥʪʝʟʫʶʪʴʩʷ [238] 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʬʦʩʬʦʣʽʧʘʟ, 

ʧʨʦʪʝʾʥʘʟ, ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʽʜʨʦʣʘʟ, ʬʘʢʪʦʨʽʚ ʢʦʤʧʣʝʤʝʥʪʫ, ʝʡʢʦʟʘʥʦʾʜʽʚ, 

ʘʢʪʠʚʥʠʭ ʢʠʩʥʝʚʠʭ ʨʘʜʠʢʘʣʽʚ ʪʦʱʦ. ʃʽʤʬʦʾʜʥʘ ʪʢʘʥʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʣʽʤʬʦʾʜʥʠʤʠ ʚʫʟʣʠʢʘʤʠ, ʧʨʦʢʩʠʤʘʣʴʥʠʤʠ ʽ ʜʠʩʪʘʣʴʥʠʤʠ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʠʤʠ 
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ʧʽʭʚʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʱʽʣʴʥʦ ʟʘʧʘʢʦʚʘʥʽ ʘʛʨʝʛʘʪʠ ʣʽʤʬʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, 

ʨʝʪʠʢʫʣʷʨʥʠʭ, ʙʣʘʩʪʥʠʭ ʢʣʽʪʠʥ, ʦʪʞʝ ʻ ʤʽʩʮʝʤ ʨʝʘʣʽʟʘʮʽʾ ʢʣʽʪʠʥʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʢʦʦʧʝʨʘʪʠʚʥʠʭ ʚʟʘʻʤʦʜʽʡ ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʬʘʛʦʮʠʪʫʶʯʠʤʠ ʘʥʪʠʛʝʥ ʤʘʢʨʦʬʘʛʘʤʠ, ʧʨʦʜʫʢʮʽʾ ʥʦʚʠʭ ʛʝʥʝʨʘʮʽʡ 

ʣʽʤʬʦʮʠʪʽʚ. ʊ-ʣʽʤʬʦʮʠʪʠ ʫ ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽʡ ʟʦʥʽ ʦʪʨʠʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʘʥʪʠʛʝʥ ʚʽʜ ʽʥʪʝʨʜʠʛʽʪʫʶʯʠʭ ʢʣʽʪʠʥ ʧʝʨʠʬʝʨʽʾ ʣʽʤʬʦʾʜʥʦʛʦ ʚʫʟʣʠʢʘ. ʋ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʚʽʜʨʦʩʪʢʠ ʤʘʢʨʦʬʘʛʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʞ 

ʣʽʤʬʦʮʠʪʘʤʠ, ʱʦ ʾʭ ʦʪʦʯʫʶʪʴ, ʱʽʣʴʥʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʥʠʤʠ ʪʘ ʧʝʨʝʜʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʤʽʢʨʦʦʪʦʯʝʥʥʷ, ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʾʭ ʧʦʜʽʣ [108, 187]. 

ɸʢʪʠʚʦʚʘʥʽ ʊ-ʣʽʤʬʦʮʠʪʠ 2 - 3 ʜʦʙʠ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʪʘ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʫ 

ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʟʦʥʘʭ, ʘ ʧʦʪʽʤ ʤʽʛʨʫʶʪʴ ʟʚʽʜʪʠ ʫ ʩʠʥʫʩʠ ʤʘʨʛʽʥʘʣʴʥʦʾ ʟʦʥʠ. 

ɼʣʷ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʨʠʪʘʤʘʥʥʝ: ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʫ 

ʊ - ʟʘʣʝʞʥʠʭ ʟʦʥʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ, ʧʦʷʚʘ ʢʨʫʧʥʠʭ ʙʘʟʦʬʽʣʴʥʠʭ ʢʣʽʪʠʥ 

- ʽʤʫʥʦʙʣʘʩʪʽʚ, ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ. 

ɺʧʣʠʚ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʥʘ ʱʫʨʽʚ ʟ ʦʧʽʢʘʤʠ ʚ ʷʢʦʩʪʽ ʧʨʦʪʠʰʦʢʦʚʦʛʦ, 

ʜʝʪʦʢʩʠʢʘʮʽʡʥʦʛʦ ʟʘʩʦʙʫ ʽ ʪʘʢʦʛʦ, ʱʦ ʩʧʨʠʷʻ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ʘʮʠʜʦʟʫ, ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʠʭ ʤʘʢʨʦʬʘʛʽʚ ʊ - ʟʘʣʝʞʥʦʾ ʟʦʥʠ, ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʣʽʤʬʦʙʣʘʩʪʽʚ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʙʣʘʩʪʽʚ ʫ ʩʚʽʪʣʠʭ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ 

ʪʘ ʙʽʣʴʰʦʛʦ ʯʠʩʣʘ ʊ - ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʫ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʦʥʘʭ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʘ ʪʘʢʦʞ ʛʽʧʝʨʧʣʘʟʽʾ ʢʣʽʪʠʥ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ 

ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7 

ʜʽʙ ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl. ʊʘʢʽ ʧʨʦʷʚʠ ʦʧʽʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʷʢ 

ʢʨʦʚʦʚʠʣʠʚʠ ʫ ʩʫʜʠʥʥʠʭ ʪʨʘʙʝʢʫʣʘʭ ʩʝʣʝʟʽʥʢʠ, ʪʨʦʤʙʠ ʫ ʪʨʘʙʝʢʫʣʷʨʥʠʭ 

ʚʝʥʘʭ ʩʝʣʝʟʽʥʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʱʫʨʽʚ, ʷʢʠʤ 

ʧʽʩʣʷ ʆʐ 7 ʜʽʙ ʚʚʦʜʠʣʠ 0,9 % ʨʦʟʯʠʥ NaCl, ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7ʜʽʙ ʧʽʩʣʷ 

ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʜʘʥʽ ʧʨʦʷʚʠ ʥʝ ʚʠʷʚʣʷʣʠ. 

ʇʦʚʥʦʢʨʽʚôʷ ʩʠʥʫʩʦʾ ʜʥʠʭ ʩʫʜʠʥ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʝʨʰʠʭ 7ʜʽʙ 

ʧʽʩʣʷ ʆʐ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʙʫʣʦ ʤʝʥʰʝ ʚʠʨʘʞʝʥʝ .ʇʦʩʠʣʝʥʥʷ 

ʤʦʥʦʮʠʪʦʧʦʝʟʫ ʦʙʫʤʦʚʣʶʶʪʴ ʬʘʢʪʦʨʘʤʠ ʤʘʢʨʦʬʘʛʽʚ ʟ ʚʦʛʥʠʱʘ ʟʘʧʘʣʝʥʥʷ 
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ʟʦʥʠ ʆʐ [108, 183, 216]. ʋ ʮʽʣʦʤʫ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʩʪʠʤʫʣʷʮʽʡʥʠʡ ʚʧʣʠʚ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʥʘ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʫ ʩʝʣʝʟʽʥʮʽ ʟ 14 - ʦʾ ʜʦ 30 - ʦʾ ʜʦʙʠ. ʅʘ 21 

ʜʦʙʫ ʫ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ ʚʠʷʚʣʷʣʠ ʛʽʧʝʨʧʣʘʟʽʶ ɺ - 

ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ, ʱʦ ʻ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʧʦʩʠʣʝʥʥʷ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʅʘ 30 ʜʦʙʫ ʫ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʠʢʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ 

ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʽ ʟʦʥʠ, ʷʢʽ ʤʽʩʪʠʣʠ 

ʯʠʩʝʣʴʥʽ ʣʽʤʬʦʮʠʪʠ ʪʘ ʛʽʧʝʨʪʨʦʬʦʚʘʥʽ ʤʘʢʨʦʬʘʛʠ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʯʘʩʪʢʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ. 

ʆʯʝʨʝʪʥʘ ʅ.ʇ. ʚʠʷʚʠʣʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʝʣʝʟʽʥʢʠ ʧʽʩʣʷ ʆʐ 2 - 

3 ʩʪʫʧʝʥʶ ʧʣʦʱʝʶ 21 - 23 % ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʪʘ ʾʭ ʢʦʨʝʢʮʽʾ ʽʥʬʫʟʽʻʶ ʨʦʟʯʠʥʫ 

HAES-LX-5 %, ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ [134]. ʏʝʨʝʟ 3 ʜʦʙʠ ʫ 

ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ 

ʣʽʤʬʦʙʣʘʩʪʠ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʤʽʪʦʟʫ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʽʜʚʠʱʝʥʝ ʫʪʚʦʨʝʥʥʷ 

ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʪʘ ʚʦʛʥʠʱʘ ʧʣʘʟʤʦʮʠʪʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, 

ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʧʦʩʠʣʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ɺ ʫʩʽʭ ʟʦʥʘʭ 

ʙʽʣʦʾ ʧʫʣʴʧʠ ʚʠʷʚʣʷʣʠ ʤʘʢʨʦʬʘʛʠ, ʮʠʪʦʧʣʘʟʤʘ ʷʢʠʭ ʤʽʩʪʠʣʘ ʯʠʩʝʣʴʥʽ 

ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ. ʋ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ, ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ 

ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚʘʭ, ʽ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʟʙʽʣʴʰʝʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, 

ʣʽʤʬʦʮʠʪʚ̔ ʪʘ ʧʣʘʟʤʦʮʠʪʽʚ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ 14 ʜʦʙʫ, ʪʘ ʙʽʣʴʰ ʥʘ 21 

ʜʦʙʫ, ʚʠʷʚʣʷʣʠ ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʧʦʩʠʣʝʥʥʷ ʪʨʦʤʙʦʮʠʪʦʧʦʝʟʫ ʫ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ. ɺʽʜʦʤʦ, ʱʦ ʪʨʦʤʙʦʮʠʪʠ ʫ ʟʦʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʠ ʦʧʽʢʘʭ ʰʢʽʨʠ 

ʥʘʨʷʜʫ ʟ ʤʘʢʨʦʬʘʛʘʤʠ, ʩʣʫʞʘʪʴ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʨʦʚʽʜʥʦʛʦ ʮʠʪʦʢʽʥʫ 

ʨʝʧʘʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ. [128] ʅʘ 21 ʜʦʙʫ ʪʘ ʙʽʣʴʰʝ ʥʘ 30 

ʜʦʙʫ ʫ ʨʦʟʰʠʨʝʥʠʭ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʊ - ʟʘʣʝʞʥʠʭ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʘʭ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ ʯʠʩʝʣʴʥʽ ʣʽʤʬʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ, ʮʠʪʦʧʣʘʟʤʘ, 

ʷʢʠʭ ʤʽʩʪʠʣʘ ʛʝʪʝʨʦʬʘʛʦʣʽʟʦʩʦʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʽ ʤʘʨʛʽʥʘʣʴʥʽ ʟʦʥʠ, ʷʢʽ 

ʤʽʩʪʠʣʠ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽ ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ 

ʩʝʣʝʟʽʥʢʠ ʱʫʨʽʚ ʟ ʆʐ ʟ ʢʦʨʝʢʮʽʻʶ ʡʦʛʦ ʥʘʩʣʽʜʢʽʚ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ, ʫ 
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ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ ʚʝʥʫ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʚʠʷʚʣʷʣʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ 

ʜʠʩʪʨʦʬʽʯʥʠʭ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʦʾ ʪʘ 

ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. 

ʋ ʱʫʨʽʚ, ʷʢʠʤ ʧʽʩʣʷ ʆʐ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʚʦʜʠʣʠ ʫ ʚʝʥʫ 

ʨʦʟʯʠʥ ʅɸɽS-LX-5 %, ʷʢ ʽ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʥʘ 

14, 21 ʪʘ 30 ʜʦʙʫ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʫ ʢʽʣʴʢʦʩʪʽ 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʤʝʥʰʫʚʘʣʘʩʴ ʚ 1,6; 

1,5; 1,4 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʪʚʘʨʠʥ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʪʝʨʤʽʥʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ 

(p<0,05).  

ʇʨʠ ʢʦʨʝʢʮʽʾ ʪʦʢʩʠʢʦʛʝʥʥʠʭ ʥʘʩʣʽʜʢʽʚ ʦʧʽʢʫ ʫ ʱʫʨʽʚ ʧʨʝʧʘʨʘʪ ʅɸɽS-

LX-5 %, ʷʢ ʽ ʨʝʬʝʨʝʥʩ ʧʨʝʧʘʨʘʪ ʣʘʢʪʦʧʨʦʪʝʾʥ ʟ ʩʦʨʙʽʪʦʣʦʤ ʩʧʨʠʷʚ 

ʧʽʜʪʨʠʤʘʥʥʶ ʧʦʤʽʨʥʦʛʦ ʤʽʻʣʦʧʦʝʟʫ, ʟʨʦʩʪʘʥʥʶ ʘʢʪʠʚʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʫ ʊ - ʪʘ 

ɺ ï ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʬʦʣʽʢʫʣʽʚ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʣʽʤʬʦʾʜʥʠʭ ʧʽʭʚ 

ʩʝʣʝʟʽʥʢʠ, ʾʭ ʨʦʟʰʠʨʝʥʥʶ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʪʝʨʤʽʥʫ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʣʘʥʢʘʤʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʘ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. 



145 

 

 

ɺʀʉʅʆɺʂʀ 

 

 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʥʦʚʝ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʩʝʣʝʟʽʥʢʠ ʫ ʚʽʜʜʘʣʝʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʪʘ ʟʘ ʫʤʦʚ ʢʦʨʝʢʮʽʾ 

ʧʦʰʢʦʜʞʝʥʴ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʽʥʬʫʟʽʡʥʠʤ ʨʦʟʯʠʥʦʤ 0,9% NaCl ʪʘ 

ʛʽʧʝʨʦʩʤʦʣʷʨʥʠʤʠ ʨʦʟʯʠʥʘʤʠ 5% ʅɸES-LX ʽ ʣʘʢʪʦʧʨʦʪʝʾʥʦʤ ʟ ʩʦʨʙʽʪʦʣʦʤ.  

1. ɯʥʬʫʟʽʷ ʽʥʪʘʢʪʥʠʤ ʱʫʨʘʤ ʨʦʟʯʠʥʽʚ 0,9 % NaCl, ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5%  ʚ ʫʩʽʭ ʪʝʨʤʽʥʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ 

ʤʘʢʨʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ: ʜʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ ï 40,2Ñ0,8 

ʤʤ; ʰʠʨʠʥʘ ï 8,8Ñ0,2 ʤʤ; ʪʦʚʱʠʥʘ ï 4,3Ñ0,6 ʤʤ, ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ï 1156Ñ7,5 

ʤʛ. ɺʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʽʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ 

ʚʠʷʚʣʷʣʠ ʧʦʚʥʦʢʨʽʚôʷ, ʘʢʪʠʚʘʮʽʶ ʊ- ʪʘ ɺ-ʟʘʣʝʞʥʠʭ ʜʽʣʷʥʦʢ ʫ ʣʽʤʬʦʾʜʥʠʭ 

ʚʫʟʣʠʢʘʭ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ ʧʫʣʴʧʠ, ʘʜʛʝʟʽʶ ʪʘ ʜʽʘʧʝʜʝʟ 

ʣʽʤʬʦʮʠʪʽʚ ʫ ʚʝʥʫʣʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʩʝʣʝʟʽʥʢʠ, ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ 

ʛʽʧʝʨʪʨʦʬʽʶ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ 

ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʚʝʜʝʥʥʷ HAES-LX-5%  ʧʨʠʟʚʦʜʠʣʦ 

ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʧʦʚʥʦʢʨʽʚôʷ ʩʫʜʠʥ ʛʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʯʝʨʚʦʥʦʾ 

ʪʘ ʙʽʣʦʾ ʧʫʣʴʧʠ.  

2. ʋ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ, ʷʢʠʤ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʚʚʦʜʠʣʠ 

0,9 % ʨʦʟʯʠʥ NaCl, ʥʘ 14, 21 ʪʘ 30 ʜʦʙʫ ʚʠʷʚʣʷʣʠ ʧʦʚʥʦʢʨʦʚ'ʷ, ʘʢʪʠʚʘʮʽʶ ʊ- 

ʪʘ ɺ- ʟʘʣʝʞʥʠʭ ʜʽʣʷʥʦʢ ʫ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʘʭ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ 

ʙʽʣʦʾ ʧʫʣʴʧʠ, ʘʜʛʝʟʽʶ ʪʘ ʜʽʘʧʝʜʝʟ ʣʽʤʬʦʮʠʪʽʚ ʫ ʚʝʥʫʣʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ 

ʩʝʣʝʟʽʥʢʠ, ʛʽʧʝʨʧʣʘʟʽʶ ʪʘ ʛʽʧʝʨʪʨʦʬʽʶ ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ 

ʩʝʣʝʟʽʥʢʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ. ɼʦʚʞʠʥʘ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʢʦʥʪʨʦʣʝʤ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 19,9% (ʨ<0,05), ʰʠʨʠʥʘ ï ʥʘ 19,3% ʙʽʣʴʰʝ 
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(ʨ<0,05), ʪʦʚʱʠʥʘ ʪʘ ʤʘʩʘ ʩʝʣʝʟʽʥʢʠ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

(ʚʽʜʧʦʚʽʜʥʦ ʥʘ 4,7% ʪʘ 8,3% ʧʨʠ ʨ>0,05). ʂʽʣʴʢʽʩʪʴ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʪʘ hʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʤʝʥʰʝʥʘ ʥʘ 

7,2% ʪʘ 19,8%, ʚʽʜʧʦʚʽʜʥʦ. ʂʽʣʴʢʽʩʪʴ ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʟʙʽʣʴʰʝʥʘ ʥʘ 38,7%, ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʥʘ 45,2% ʪʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʙʣʘʩʪʽʚ ʥʘ 

38,2% (p<0,05).  

3. ʇʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 

7 ʜʽʙ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʚʠʷʚʣʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʩʪʠʤʫʣʷʮʽʾ 

ʘʢʪʠʚʥʦʩʪʽ ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʘ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: ʛʽʧʝʨʪʨʦʬʽʶ ʪʘ ʛʽʧʝʨʧʣʘʟʽʶ 

ʤʘʢʨʦʬʘʛʽʚ ʫ ʙʽʣʽʡ ʪʘ ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ, ʨʦʟʰʠʨʝʥʽ ʛʝʨʤʽʥʘʪʠʚʥʽ ʮʝʥʪʨʠ. ʅʘ 14, 

21, 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʛʨʫʧʦʶ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ 0,9 % ʨʦʟʯʠʥ Naʉl, ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʥʘ 11,8 %, 5,4 %, 1,5% ʚʽʜʧʦʚʽʜʥʦ, ʪʘ 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʥʘ 1,5%, 1,4 % 

2,9% ʚʽʜʧʦʚʽʜʥʦ (p<0,05). 

4. ɺʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʅɸɽS-LX-5 % ʧʽʩʣʷ ʦʧʽʢʫ ʰʢʽʨʠ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7 ʜʽʙ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢ ʽ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ï 

ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ, ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʩʝʣʝʟʽʥʮʽ. 

ʄʘʢʨʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʝʣʝʟʽʥʢʠ ʥʝ ʤʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ (ʥʝ ʙʽʣʴʰʝ Ñ4 %, 

ʧʨʠ ʨ>0,05) ʧʨʦʪʷʛʦʤ ʫʩʽʭ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʏʠʩʝʣʴʥʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ 

ʪʘ ʤʘʢʨʦʬʘʛʽʚ ʫ ʛʝʨʤʽʥʘʪʠʚʥʠʭ ʮʝʥʪʨʘʭ, ʧʝʨʽʘʨʪʝʨʽʘʣʴʥʽʡ, ʤʘʥʪʽʡʥʽʡ ʪʘ 

ʤʘʨʛʽʥʘʣʴʥʽʡ ʟʦʥʘʭ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ ʪʘ ʧʝʨʽʘʨʪʝʨʽʦʣʷʨʥʠʭ ʧʽʭʚʘʭ ʙʽʣʦʾ 

ʧʫʣʴʧʠ, ʘ ʪʘʢʦʞ ʩʝʣʝʟʽʥʢʦʚʠʭ ʪʷʞʘʭ ʯʝʨʚʦʥʦʾ ʧʫʣʴʧʠ ʙʫʣʘ ʙʽʣʴʰʦʶ. ʋ 

ʯʝʨʚʦʥʽʡ ʧʫʣʴʧʽ ʟʙʽʣʴʰʝʥʦ ʯʠʩʣʦ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ. HAES-LX-5 % ʩʧʨʠʷʻ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ. ʅʘ 14 ʜʦʙʫ 

ʢʽʣʴʢʽʩʪʴ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟʤʝʥʰʝʥʘ ʥʘ 5,15%. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʣʽʤʬʦʮʠʪʽʚ ʙʽʣʦʾ 

ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ 

ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ, ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ 
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ʘʢʪʠʚʥʽʩʪʶ, ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʣʽʤʬʦʮʠʪʽʚ ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ 

ʣʽʤʬʦʙʣʘʩʪʽʚ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ (p>0,05). 

5. ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʚʥʷ ʝʥʜʦʛʝʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ. ʉʝʨʝʜ ʢʣʽʪʠʥ ʙʽʣʦʾ ʧʫʣʴʧʠ ʩʝʣʝʟʽʥʢʠ ʩʠʣʴʥʽ 

ʧʨʷʤʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʚʠʩʦʢʦʶ ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, 

ʟ ʧʣʘʟʤʦʮʠʪʘʨʥʠʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ 

ʽʥʜʝʢʩʫ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ (r = ʚʽʜ 0,77 ʜʦ 

0,92). ʄʽʞ ʦʙ'ʻʤʥʠʤʠ ʯʘʩʪʢʘʤʠ ʚʫʟʴʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ, 

ʰʠʨʦʢʦʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʣʽʤʬʦʮʠʪʽʚ ʟ ʥʠʟʴʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚʠʷʚʣʝʥʽ ʩʠʣʴʥʽ 

ʟʚʦʨʦʪʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʟ  ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (r = ʚʽʜ -0,78 ʜʦ -

0,93). 

6. ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʽʜʜʘʣʝʥʦʛʦ ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʦʧʽʢʦʚʦʾ ʪʨʘʚʤʠ ʰʢʽʨʠ 

(14-30 ʜʦʙʘ) ʥʘ ʬʦʥʽ ʪʝʨʤʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʰʢʽʨʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʨʦʜʦʚʞ 

ʧʝʨʰʠʭ 7 ʜʽʙ ʧʽʩʣʷ ʦʧʽʢʫ 0,9% ʨʦʟʯʠʥʫ NaCl ʫ ʢʣʽʪʠʥʘʭ ʩʝʣʝʟʽʥʢʠ ʚʠʷʚʣʷʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʦʜʽʡ ʚ ʽʥʪʝʨʚʘʣʽ SUB-G0G1 (ʙʽʣʴʰʝ 

ʫ 2,1-2,8 ʨʘʟʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ 

ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ), ʘ ʪʘʢʦʞ ʨʝʻʩʪʨʫʚʘʣʠ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05) ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʪʚʘʨʠʥ ʙʝʟ ʦʧʽʢʫ ʰʢʽʨʠ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ 

ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ (30 ʜʦʙʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʝʪʘʧʦʤ (21 ʜʦʙʘ) 

ʚʽʜʟʥʘʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ, ʱʦ 

ʧʝʨʝʙʫʚʘʣʠ ʫ ʬʘʟʽ G0G1 (ʨ<0,05), ʘ ʪʘʢʦʞ ʙʫʣʠ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ S-ʬʘʟʠ (ʨ<0,05), ʽʥʪʝʨʚʘʣʫ SUB-G0G1 (p<0,01), ʽʥʜʝʢʩʫ 

ʪʘ ʙʣʦʢʫ ʧʨʦʣʽʬʝʨʘʮʽʾ (ʨ<0,05). 

7. ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ ʩʦʨʙʽʪʦʣʦʤ ʪʘ HAES-LX-5%  ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 0,9 % ʨʦʟʯʠʥʫ NaCl ʫ ʚʽʜʜʘʣʝʥʠʭ ʪʝʨʤʽʥʘʭ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ 

ʟʤʽʥʶʻ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫ ʚʩʽʭ ʬʘʟʘʭ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʩʝʣʝʟʽʥʢʠ: ʟʙʽʣʴʰʝʥʥʷ 

ʢʣʽʪʠʥ ʫ ʬʘʟʽ S ʪʘ G2+M, ʱʦ ʧʽʜʩʠʣʶʻ ʽʥʜʝʢʩ ʧʨʦʣʽʬʝʨʘʮʽʾ, ʟʤʝʥʰʝʥʥʷ 
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ʬʨʘʛʤʝʥʪʘʮʽʾ ɼʅʂ ʥʘ 14 ʜʦʙʫ ʫ 1,77 ʪʘ ʫ 2,77 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 30 ʜʦʙʫ ï ʫ 

2,97 ʪʘ ʫ 3,06 ʨʘʟʠ, ʚʽʜʧʦʚʽʜʥʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʫ ʣʘʢʪʦʧʨʦʪʝʾʥʫ ʟ 

ʩʦʨʙʽʪʦʣʦʤ, ʪʘ, ʦʩʦʙʣʠʚʦ, 5 % HAES-LX-5 % ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʢʣʽʪʠʥ ʩʝʣʝʟʽʥʢʠ ʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʢʦʨʝʢʮʽʾ ʫʰʢʦʜʞʝʥʴ ʩʝʣʝʟʽʥʢʠ. 
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ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

¶ I

I ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ʇʨʠʨʦʜʥʠʯʽ 

ʯʠʪʘʥʥʷ (ʏʝʨʥʽʚʮʽ, 2015); ï ʜʦʧʦʚʽʜʴ ʽ ʧʫʙʣʽʢʘʮʽʷ; 

¶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, ʧʨʠʩʚʷʯʝʥʽʡ 

75-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ʐʫʪʢʠ ɹ. ɺ. (ɯʚʘʥʦïʌʨʘʥʢʽʚʩʴʢ, 

2015) ï ʜʦʧʦʚʽʜʴ ʽ ʧʫʙʣʽʢʘʮʽʷ; 
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¶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʢʣʽʥʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 75-

ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ɺ. ɯ. ʇʨʦʥʷʻʚʘ (ʏʝʨʥʽʚʮʽ, 2016) ï 

ʜʦʧʦʚʽʜʴ ʽ ʧʫʙʣʽʢʘʮʽʷ; 

¶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʘʥʘʪʦʤʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ 

ʦʨʛʘʥʽʚ, ʩʠʩʪʝʤ, ʪʢʘʥʠʥ ʣʶʜʠʥʠ ʽ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ 

ʤʝʜʠʮʠʥʠ ʽ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 80 - ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʧʨʦʬʝʩʦʨʘ ʄ. ʉ. ʉʢʨʠʧʥʽʢʦʚʘ (ʇʦʣʪʘʚʘ, 2016) ï ʜʦʧʦʚʽʜʴ ʽ ʧʫʙʣʽʢʘʮʽʷ; 

¶ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʤʦʨʬʦʣʦʛʽʾè, 

ʧʨʠʩʚʷʯʝʥʽʡ ʧʘʤôʷʪʽ ʧʨʦʬʝʩʦʨʽʚ-ʤʦʨʬʦʣʦʛʽʚ ʊʝʨʝʥʪʴʻʚʘ ɻ. ɺ., 

ʈʦʤʝʥʩʴʢʦʛʦ ʆ. ʖ., ʂʦʛʘʥʘ ɹ. ʁ., ʐʘʧʘʨʝʥʢʘ ʇ. ʇ., ɾʫʯʝʥʢʘ ʉ. ʇ. (ʤ. 

ɺʽʥʥʠʮʷ, 2017) ï ʜʦʧʦʚʽʜʴ ʽ ʧʫʙʣʽʢʘʮʽʷ; 
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