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ɸʅʆʊɸʎɯʗ 

ʇʨʠʩʪʘʣʦʚ ɸ.ɯ. ɺʧʣʠʚ ʩʢʣʘʜʫ ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʝʪʦʜʽʚ 

ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.19 ï ʢʨʽʦʙʽʦʣʦʛʽʷ. ï ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ 

ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2021. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʚʠʥʦʛʨʘʜʫ ʫ ʧʦʣʴʦʚʠʭ, ʛʽʧʦʪʝʨʤʽʯʥʠʭ ʪʘ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ. 

ʇʦʪʫʞʥʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʮʠʚʽʣʽʟʘʮʽʾ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʨʦʟʠ ʚʠʩʥʘʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʨʠʟʠʢʫ ʚʪʨʘʪʠ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʝʷʢʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʚʠʥʦʛʨʘʜʫ 

ʪʨʘʜʠʮʽʡʥʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ex situ, ʷʢ ʮʽʣʽ ʨʦʩʣʠʥʠ ʫ ʧʦʣʴʦʚʠʭ ʢʦʣʝʢʮʽʷʭ. ɼʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪʠ ʫʥʽʢʘʣʴʥʠʭ ʛʝʥʦʪʠʧʽʚ ʚʠʥʦʛʨʘʜʫ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, ʪʝʭʥʦʛʝʥʥʠʭ ʘʙʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʜʫʙʣʶʚʘʪʠ in vivo ʢʦʣʝʢʮʽʾ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʙʘʥʢʘʭ. 

ʉʘʤʝ ʪʦʤʫ ʟʘ ʚʠʤʦʛʘʤʠ ʂʦʤʽʩʽʾ ʟ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ (ʌɸʆ) ʢʦʞʥʘ 

ʧʦʣʴʦʚʘ ʢʦʣʝʢʮʽʷ ʧʦʚʠʥʥʘ ʜʫʙʣʶʚʘʪʠʩʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʶ ʢʦʣʝʢʮʽʻʶ, ʫ 

ʷʢʽʡ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟʙʝʨʽʛʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʨʽʜʢʦʛʦ ʘʟʦʪʫ. 

ʉʢʣʘʜʥʦʱʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʪʦʢʦʣʽʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʧʦʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʧʝʚʥʠʭ ʩʦʨʪʽʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʫʤʦʚ ʽ ʩʝʨʝʜʦʚʠʱ. ʇʨʠ ʛʽʧʦʪʝʨʤʽʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ 

ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʻ ʥʝʙʝʟʧʝʢʘ ʟʘʨʘʞʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ 

ʽʥʬʽʢʦʚʘʥʠʭ ʞʠʚʮʽʚ ʚʽʨʫʩʘʤʠ ʘʙʦ ʙʘʢʪʝʨʽʷʤʠ ʚ ʧʝʨʽʦʜ ʟʘʤʦʯʫʚʘʥʥʷ 

ʧʨʠʱʝʧʥʠʭ ʽ ʧʽʜʱʝʧʥʠʭ ʯʘʩʪʠʥ ʣʦʟ. 

ʋ ʨʦʙʦʪʽ ʧʦ ʩʪʚʦʨʝʥʥʶ 2 ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ ʧʨʦʚʝʜʝʥʘ 

ʽʥʪʨʦʜʫʢʮʽʷ 65 ʧʽʚʜʝʥʥʠʭ ʩʦʨʪʽʚ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɹʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʍʅʋ 
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ʽʤ. ɺ.ʅ. ʂʘʨʘʟʽʥʘ ʪʘ 75 ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʥʘʜʘʥʠʭ ʅʘʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʚʠʥʦʛʨʘʜʘ ʽ ʚʠʥʘ çʄʘʛʘʨʘʯè (ʅɯɺʽɺ 

çʄʘʛʘʨʘʯè), ʅʘʮʽʦʥʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʮʝʥʪʨʦʤ çɯʥʩʪʠʪʫʪ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʽ 

ʚʠʥʦʨʦʙʩʪʚʘ ʽʤʝʥʽ ɺ. ɭ. ʊʘʾʨʦʚʘè (ʅʅʎ çɯɺʽɺ ʽʤ. ɺ. ɭ. ʊʘʾʨʦʚʘè) ʪʘ 

ʧʨʦʚʽʜʥʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ. ʉʪʚʦʨʝʥʽ ʘʤʧʝʣʦʛʨʘʬʽʯʥʽ ʢʦʣʝʢʮʽʾ 

ʤʽʩʪʷʪʴ ʥʦʚʽʪʥʽ ʚʠʩʦʢʦ ʛʝʪʝʨʦʟʠʛʦʪʥʽ ʛʽʙʨʠʜʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ 

ʩʢʣʘʜʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʪʘ ʩʦʨʪʠ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʫ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʢʦʤʧʣʝʢʩʦʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʭʚʦʨʦʙ  ̔ ʰʢʽʜʥʠʢʽʚ, 

ʧʨʦʤʠʩʣʦʚʫ ʮʽʥʥʽʩʪʴ ʪʘ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʚʠʟʨʽʚʘʥʥʷ. ʂʦʣʝʢʮʽʾ ʚ ʫʤʦʚʘʭ 

ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʜʘʁʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʣʘʩʥʠʡ 

ʜʦʩʣʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʽ ʘʧʨʦʙʦʚʘʥʦ ʩʧʦʩʽʙ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ ʜʦʚʝʜʝʥʘ ʡʦʛʦ 

ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʠʩʢʫ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ, ʧʦʢʘʟʘʥʦ, 

ʱʦ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʞʠʚʠʣʴʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʪʘ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ 

ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʻ ʙʝʟʧʝʯʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʠʩʢʫ ʙʣʠʟʴʢʦ 70 ʢʇʘ. ɺʠʷʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʟʚʦʣʷʻ 

ʧʨʠʩʢʦʨʠʪʠ ʥʘʩʠʯʝʥʥʷ ʧʨʠʱʝʧʥʦʾ ʯʘʩʪʠʥʠ ʚʠʥʦʛʨʘʜʫ ʞʠʚʠʣʴʥʠʤʠ ʪʘ 

ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʙʽʣʴʰ ʥʽʞ ʚ 10 ʨʘʟʽʚ, ʦʪʞʝ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ 

ʩʪʘʜʽʶ ʚʠʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ ʽ ʟʥʠʟʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʨʫʩʥʠʭ 

ʽʥʬʝʢʮʽʡ ʚʽʜ ʭʚʦʨʠʭ ʞʠʚʮʽʚ ʜʦ ʟʜʦʨʦʚʠʭ. ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʨʠ 

ʛʽʧʦʪʝʨʤʽʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ. ʄʝʞʘ ʟʥʝʚʦʜʥʝʥʥʷ, ʧʨʠ ʷʢʽʡ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʚʽʨʦʛʽʜʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ, ʩʢʣʘʣʘ 40 %. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʟʚʦʣʠʣʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʦʯʘʪʢʦʚʫ ʚʦʣʦʛʽʩʪʴ ʞʠʚʮʽʚ ʪʘ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɼʦʚʛʦʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʥʦʛʨʘʜʫ ʤʦʞʣʠʚʦ ʚ 

ʫʤʦʚʘʭ ʢʨʽʦʙʘʥʢʫ. ʆʜʥʠʤ ʟ ʝʪʘʧʽʚ ʧʽʜʛʦʪʦʚʢʠ ʛʝʨʤʧʣʘʟʤʠ ʨʦʩʣʠʥ ʜʦ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʻ ʧʨʝʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ 
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ʦʩʤʦʪʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʩʘʭʘʨʦʟʦʶ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʽʾ ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚ ʫʤʦʚʘʭ ʜʝʛʽʜʨʘʪʘʮʽʾ 

ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʘʭʘʨʦʟʠ  

(0,1 ï 0,7 ʄ) ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʽ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ, ʯʘʩ ʧʨʦʙʫʜʞʝʥʥʷ ʙʨʫʥʴʦʢ ʟʙʽʣʴʰʫʚʘʚʩʷ 

ʜʦ 5 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʄʦʞʣʠʚʦ ʚʧʣʠʚ ʩʘʭʘʨʦʟʠ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʦʜʦʚʞʝʥʥʽ ʩʪʘʥʫ ʩʧʦʢʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. ʎʝ 

ʜʦʧʫʱʝʥʥʷ ʙʫʣʦ ʥʘʤʠ ʚʨʘʭʦʚʘʥʦ ʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. 

ɽʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʞʠʚʮʽʚ ʘʙʦ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ. ʗʢʽʩʥʝ ʾʭ ʥʘʩʠʯʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ʫʩʢʣʘʜʥʝʥʝ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʧʦʨʦʞʥʠʥ ʟ ʧʦʚʽʪʨʷʤ 

ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ. ʊʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʥʘʩʠʯʝʥʥʷ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʧʦʩʪʫʧʦʚʦʤʫ ʜʠʬʫʟʽʡʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʨʽʜʠʥʠ ʧʦ ʪʢʘʥʠʥʘʭ ʝʢʩʧʣʘʥʪʘ, ʤʘʶʪʴ 

ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʨʦʩʣʠʥʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʯʘʩ ʾʭ ʽʥʢʫʙʘʮʽʾ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʨʦʟʯʠʥʽ, ʘ ʪʨʠʚʘʣʠʡ 

ʢʦʥʪʘʢʪ ʟ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ 

ʟʘʛʠʙʝʣʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʣʽʪʠʥ ʙʨʫʥʴʦʢ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʾʭ ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ 

ʟʘʣʠʰʘʪʴʩʷ ʥʝʥʘʩʠʯʝʥʠʤʠ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʦʙ'ʻʤ ʪʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʙʨʫʥʴʦʢ. ʋ 

ʨʦʙʦʪʽ ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʙʝʟ ʚʪʨʘʪʠ ʾʭ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʷʢʽʩʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʤʠ 

ʨʦʟʯʠʥʘʤʠ PVS (plant vitrification solution) ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʧʦʧʝʨʝʜʥʷ ʜʝʛʘʟʘʮʽʷ ʙʨʫʥʴʦʢ ʽ 

ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʪʠʩʢʫ 20 ʢʇʘ, ʘ ʥʘ ʝʪʘʧʽ ʥʘʩʠʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʠʩʢ 40 ʢʇʘ ʧʨʦʪʷʛʦʤ 15ï20 ʭʚ ʽʟ ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷʤ (ʧʨʦʪʷʛʦʤ 2ï2,5 ʭʚ) ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. 

ʈʦʟʯʠʥʠ PVS ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʢʣʦʫʪʚʦʨʶʶʯʫ ʟʜʘʪʥʽʩʪʴ. ʆʜʥʘʢ 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʘ ʝʪʘʧʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʚʠʢʣʶʯʘʻ ʾʾ ʨʦʟʚʠʪʢʫ ʧʨʠ 
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ʥʘʛʨʽʚʘʥʥʽ ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ. ʈʦʟʚʠʪʢʦʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʽʩʣʷ 

ʨʦʟʩʢʣʫʚʘʥʥʷ, ʾʾ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʧʣʦʚʦʛʦ ʝʬʝʢʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ. ɹʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʥʠʟʢʠ ʨʦʟʯʠʥʽʚ 

PVS ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ, ʷʢʠʡ ʥʠʤʠ ʫʪʚʦʨʝʥʠʡ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʽʷʢʠʭ ʝʢʟʦ- ʘʙʦ ʝʥʜʦʪʝʨʤʽʯʥʠʭ ʧʽʢʽʚ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ ʧʽʩʣʷ 

ʚhʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ PVS1, PVS2 ʽ PVS3 ʥʝ ʨʝʻʩʪʨʫʻʪʴʩʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʚʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʜʘʥʠʭ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ. ɼʣʷ 

ʨʦʟʯʠʥʽʚ PVS4 ʪʘ PVSN ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʽʢʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽ ʧʣʘʚʣʝʥʥʷ, ʦʜʥʘʢ 

ʾʭ ʧʣʦʱʘ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʱʦ ʚʢʘʟʫʻ ʧʨʦ ʨʦʟʚʠʪʦʢ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ. ʈʦʟʯʠʥʠ PVS2 ʽ PVS3 ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʢʣʦʫʪʚʦʨʶʶʯʫ 

ʟʜʘʪʥʽʩʪʴ ʥʘʚʽʪʴ ʫ 80 % ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʧʨʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʬʘʟʦʚʠʡ ʩʪʘʥ ʧʨʠ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʙʫʣʦ ʥʘʩʠʯʝʥʦ ʢʨʽʦʟʘʭʠʩʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ ʛʨʫʧʠ PVS ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ ʫʩʝʨʝʜʠʥʫ ʙʨʫʥʴʦʢ ʦʪʨʠʤʘʥʦ ʧʨʠ 

ʥʘʩʠʯʝʥʥʽ PVS2 ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ (15 ʭʚ 

ʽʥʢʫʙʘʮʽʾ) ʩʪʨʠʙʦʢ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʨʠ ʩʢʣʫʚʘʥʥʽ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʧʘʩʠʚʥʠʤ ʚʠʤʦʯʫʚʘʥʥʷʤ (60 ʭʚ ʽʥʢʫʙʘʮʽʾ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʢʣʦʧʦʜʽʙʥʦʾ ʬʘʟʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʘ 4 ʛʨʘʜʫʩʠ ʥʠʞʯʝ, ʘ ʝʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ 

ʟʚôʷʟʘʥʦʾ ʚʦʜʠ ʚʠʱʝ ʚ 2,9 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ 

ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ. ɿʥʘʯʫʱʝ ʥʠʞʯʦʶ ʧʨʠ ʮʴʦʤʫ ʻ ʝʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ 

ʣʦɹʜʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʚʧʣʠʚʫ ʤʝʪʦʜʫ ʥʘʩʠʯʝʥʥʷ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʧʣʠʚʽ ʚʠʷʚʠʣʦ, ʱʦ ʧʘʩʠʚʥʝ 

ʚʠʤʦʯʫʚʘʥʥʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʦʩʪʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʨʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ, ʪʦʜʽ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ VIV (vacuum infiltration 
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vitrification) ʙʫʣʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʚʠʥʦʛʨʘʜʥʠʭ ʙʨʫʥʴʦʢ ʧʽʜ ʟʘʭʠʩʪʦʤ PVS2 ʟʙʝʨʝʞʝʥʽʩʪʴ ʜʣʷ ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ 

ʂʦʥʢʦʨʜ, ʈʈ 101/14 ʪʘ ɿʘʛʘʜʢʘ ʩʢʣʘʜʘʣʘ 60ï80 % ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

VIV, ʽ 0 % ï ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʧʘʩʠʚʥʠʤ ʚʠʤʦʯʫʚʘʥʥʷʤ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 30 % 

ʜʣʷ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, 40 % ʜʣʷ ɿʘʛʘʜʢʠ, 0 % ʜʣʷ ʈʈ 101/14. ʂʦʨʝʣʷʮʽʾ 

ʤʽʞ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ʪʘ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ VIV ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɺʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʩʦʨʪʫ ɿʘʛʘʜʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʜʦʚʦʶ 

ʦʟʥʘʢʦʶ ʪʘ ʦʙʫʤʦʚʣʝʥʠʡ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʝʨʝʚʠʥʠ, ʷʢʘ ʤʘʻ ʙʽʣʴʰ ʧʦʨʠʩʪʫ 

ʩʪʨʫʢʪʫʨʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ ʽ ʈʈ 101/14. ɺʘʞʣʠʚʠʤ ʻ 

ʪʘʢʦʞ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʥʘ ʞʠʚʮʷʭ. ʊʘʢ, ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʠʡ ʩʦʨʪ  

ʈʈ 101/14 ʤʘʻ ʤʘʣʝʥʴʢʠʡ ʨʦʟʤʽʨ ʙʨʫʥʴʦʢ, ʷʢʽ ʫʪʦʧʣʝʥʽ ʫ ʩʪʨʫʢʪʫʨʫ ʜʝʨʝʚʠʥʠ, 

ʪʦʤʫ ʥʘʩʠʯʝʥʥʷ ʾʭ ʨʦʟʯʠʥʦʤ PVS ʫʩʢʣʘʜʥʝʥʦ. ɹʨʫʥʴʢʠ ʥʘ ʞʠʚʮʷʭ ʫ ʩʦʨʪʫ 

ɿʘʛʘʜʢʘ ʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʦʤ, ʥʽʞ ʙʨʫʥʴʢʠ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ ʪʘ ʩʠʣʴʥʽʰʝ 

ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʜʝʨʝʚʠʥʠ. ʉʘʤʝ ʮʽ ʧʦʢʘʟʥʠʢʠ, ʽʤʦʚʽʨʥʦ, ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʩʠʯʝʥʥʷ ʤʝʪʦʜʦʤ VIV, ʘ ʦʪʞʝ ʽ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʙʨʫʥʴʢʠ ʪʘ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ, 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʷ, ʢʨʽʦʧʨʦʪʝʢʪʦʨʠ, ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ, 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʙʨʫʥʴʦʢ. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʞʫʨʥʘʣʘʭ ʋʢʨʘʾʥʠ 

1. ʇʨʠʩʪʘʣʦʚ ɸ. ɯ., ʂʫʣʻʰʦʚʘ ʃ. ɻ., ɹʦʙʨʦʚʘ ʆ. ʄ., ɿʝʣʝʥʷʥʩʴʢʘ ʅ. ʄ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʘ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʘʤʠ 

ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɺʽʩʥʠʢ ʧʨʦʙʣʝʤ ʙʽʦʣʦʛʽʾ ʽ 

ʤʝʜʠʮʠʥʠ. 2020. ʊ. 4. ˉ 158. ʉ. 65-69. (Google Scholar, Index Copernicus, Crossref) 

DOI: 10.29254/2077-4214-2020-4-158-65-69 

2. ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ɹʦʥʜʘʨʴ ʀ. ʅ., ʇʦʣʫʣʷʭ ɸ. ɸ., ʃʠʭʦʚʩʢʦʡ ɺ. ɺ. 

ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʉʣʦʙʦʞʘʥʱʠʥʳ: ʠʩʪʦʨʠʷ, ʧʨʦʙʣʝʤʳ, ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʣʝʢʮʠʡ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. 

ʂʘʨʘʟʽʥʘ. ʉʝʨʽʷ : ɹʽʦʣʦʛʽʷ. 2014. ɺʠʧ. 20. ˉ 1100. ʉ. 53ï60. (Google Scholar, 

WorldCat, Crossref, Web of Science) 

ʉʪʘʪʪʽ ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ ʽʥʰʠʭ ʢʨʘʾʥ 

3. Vozovyk K., Bobrova O., Prystalov A., Shevchenko N., Kuleshova L. Amorphous 

state stability of plant vitrification solutions. Biologija. 2020. Vol. 66. ˉ 1. P. 47-53. 

ʉʪʘʪʪʽ ʚ ʟʙʽʨʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ 

4. ʇʨʠʩʪʘʣʦʚ ɸ. ɯ., ʂʫʣʝʰʦʚʘ ʃ. ɻ. ʈʦʟʨʦʙʢʘ ʧʨʠʤʫʩʦʚʦʛʦ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. International 

research and practice conference ñModern methodologies, innovations, and operational 

experience in the field of biological sciencesò : ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ. 27-28 December 

2017, Lublin, 2017. P. 278ï282.  

5. ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ʂʫʣʝʰʦʚʘ ʃ. ɻ., ɹʦʙʨʦʚʘ ɽ. ʅ. ʅʘʩʳʱʝʥʠʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʧʦʯʝʢ ʚʠʥʦʛʨʘʜʘ ʚʠʪʨʠʬʠʮʠʨʫʶʱʠʤʩʷ ʨʘʩʪʚʦʨʦʤ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʠʥʬʠʣʴʪʨʘʮʠʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ : ʤʘʪʝʨʽʘʣʠ V 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, 7ï8 

ʣʠʩʪʦʧʘʜ 2018, ɺʽʥʥʠʮʷ, 2018. ʉ. 159-161.  

6. ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ʂʫʣʝʰʦʚʘ ʃ. ɻ., ɹʦʙʨʦʚʘ ɽ. ʅ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʘʤʦʨʬʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʠʪʨʠʬʠʮʠʨʫʶʱʠʭʩʷ ʩʨʝʜ ʜʣʷ ʢʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ : 
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ʤʘʪʝʨʽʘʣʠ V ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ, 7ï8 ʣʠʩʪʦʧʘʜ 2018, ɺʽʥʥʠʮʷ, 2018. ʉ. 161-163.  

ʊʝʟʠ ʢʦʥʬʝʨʝʥʮʽʡ 

7. ʃʳʩʘʢ ʖ. ʉ., ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ʉʪʨʠʙʫʣʴ ʊ. ʌ., ʍʦʜʴʢʦ ɸ. ʊ. 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʤʝʨʠʩʪʝʤ ʚʠʥʦʛʨʘʜʘ. ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ 

ʚʠʥʦʜʝʣʠʝ. 2011. ʊ. 61. ˉ 2. ʉ. 5ï6.  

8. Prystalov A., Bobrova O., Govorova Yu., Rozanov L. Perspectives of vacuum 

infiltration vitrification (VIV)-cryopreservation in dormant grape buds biobanking. Europe 

biobanking week 2019, biobanking for a healthier world. 8ï11 October 2019, Lubeck, 

German, 2019. P. 26ï27.  

9. ʉʪʨʠʙʫʣʴ ʊ. ʌ., ʐʝʚʯʝʥʢʦ ʅ. ɸ., ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ʃʳʩʘʢ ʖ. ʉ. ʄʝʪʦʜʳ 

ʧʦʣʫʯʝʥʠʷ ʩʚʝʨʭʙʳʩʪʨʳʭ ʩʢʦʨʦʩʪʝʡ ʦʭʣʘʞʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, ʢʘʢ ʩʧʦʩʦʙ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɹʠʦʬʠʟʠʢʘ 

ʞʠʚʦʡ ʢʣʝʪʢʠ: ʟʙ. ʤʘʪʝʨʽʘʣʽʚ ʜʦʧ. ʫʯʘʩʥ. 28ï30 ʦʢʪʷʙʨʷ 2008, ʇʫʱʠʥʦ. 2008. ʉ. 126.  

10. ʉʪʨʠʙʫʣʴ ʊ. ʌ., ʃʳʩʘʢ ʖ. ʉ., ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ʂʦʚʘʣʝʥʢʦ ʀ. ʌ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʥʘʩʳʱʝʥʠʷ ʤʝʨʠʩʪʝʤ ʚʠʥʦʛʨʘʜʘ ʢʨʠʦʟʘʱʠʪʥʳʤʠ ʩʨʝʜʘʤʠ. 

ʂʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, ʢʘʢ ʩʧʦʩʦʙ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɹʠʦʬʠʟʠʢʘ 

ʞʠʚʦʡ ʢʣʝʪʢʠ: ʟʙ. ʤʘʪʝʨʽʘʣʽʚ ʜʦʧ. ʫʯʘʩʥ. 28ï30 ʦʢʪʷʙʨʷ 2008, ʇʫʱʠʥʦ. 2008. ʉ. 125.  

11. ʏʝʨʥʦʙʘʡ ʅ. ɸ., ʐʝʚʯʝʥʢʦ ʅ. ʆ., ʇʨʠʩʪʘʣʦʚ ɸ. ɯ., ʂʘʜʥʽʢʦʚʘ ʅ. ɻ. 

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ. ɹʽʦʣʦʛʽʷ ʨʦʩʣʠʥ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ : ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʜʦʧʦʚʽʜʝʡ ʫʯʘʩʥʠʢʽʚ ʪʨʝʪʴʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ. 16ï18 ʪʨʘʚʝʥʴ2017, ʂʠʾʚ, 2017. ʉ. 19.  

12. ʇʨʠʩʪʘʣʦʚ ɸ. ɯ. ɺʧʣʠʚ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ ʥʘ ʾʾ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʽʩʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʨʤʽʥʽʚ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ʇʨʦʙʣʝʤʠ ʢʨʽʦʙʽʦʣʦʛʽʾ ʪʘ ʢʨʽʦʤʝʜʠʮʠʥʠ. 2017. ʊ. 27. ˉ 2. ʉ. 181. 

13. ʇʨʠʩʪʘʣʦʚ ɸ. ʀ., ʂʫʣʝʰʦʚʘ ʃ. ɻ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ 

ʚʠʥʦʛʨʘʜʥʠʢʦʚ. ɻʘʣʫʟʝʚʽ ʧʨoʙʣʝʤʠ ʝʢoʣoʛʽʯʥoʾ ʙʝʟʧʝʢʠ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ IV 

ʄʽʞʥʘʨʦʜʥʦʾ  ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢoʥʬʝʨʝʥʮʽʾ cʪʫʜʝʥʪʽʚ, ʤʘʛʽcʪʨʘʥʪʽʚ ʪʘ ʘcʧʽʨʘʥʪʽʚ, 

19 ʞoʚʪʝʥʷ 2018, ʍʘʨʢʽʚ, 2018. ʉ. 151.  
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14. ʇʨʠʩʪʘʣʦʚ ɸ. ɯ., ɹʦʙʨʦʚʘ ʆ. ʄ., ʂʫʣʻʰʦʚʘ ʃ. ɻ. Comparative evaluation of the 

saturation efficiency of isolated grape buds with cryoprotectants. 13 IMBG all- Ukrainian 

conference of young scientists. 22-25 May 2019, Kyiv, 2019. P. 24ï25.  

15. Vozovyk K., Bobrova O., Shevchenko N., Prystalov A. Stability of amorphous 

state of plant vitrification solutions. Smart Bio: Abstract book: International Conference. 2-

4 May 2019, Kaunas, 2019. P. 212.  

16. Prystalov A., Bobrova O., Kuleshova L. Cryopreservation of grape buds. Problems 

of Cryobiology and Cryomedicine. 2020. Vol. 30. ˉ 3. P. 292.  

ʇʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 

17. ʐʝʚʯʝʥʢʦ ʅ. ʆ., ʇʨʠʩʪʘʣʦʚ ɸ. ɯ., ʉʪʨʠʙʫʣʴ ʊ. ʌ., ʚʠʥʘʭʽʜʥʠʢʠ. 

ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʧʘʪʝʥʪʦʚʣʘʩʥʠʢ. 
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The dissertation is devoted to the development of effective methods of 

preserving the gene pool of grapes under field, hypothermic and low temperature 

conditions. 

The strong man-made impact of civilization on the environment leads to the 

threat of depletion of biological resources and the risk of loss of genetic resources 

of some plant species. The genetic resources of grapes are traditionally preserved 

ex situ as whole plants in field collections. In order to prevent the loss of unique 

grape genotypes due to adverse environmental, climatic, man-made or 

anthropogenic factors, it is necessary to duplicate in vivo collections in long-term 

banks. That is why, according to the United Nations Commission on Genetic 

Resources for Food and Agriculture (FAO), each field collection should be 

duplicated by a low-temperature collection in which the genetic material is stored 

at liquid nitrogen temperatures. Difficulties in developing protocols for long-term 

storage of grapes are associated with the high specificity of certain varieties and 

the need for individual selection of conditions and environments. Hypothermic 

storage of grape cuttings involves the risk of infection of healthy material from 
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infected cuttings with viruses or bacteria during soaking of grafted rootstock and 

scion parts of vines. 

Two ampelographic collections were created by introduction of 65 southern 

varieties on the research site of the Biological Station of V. N. Karazin Kharkiv 

National University and 75 grape varieties on the territory of IPC&C of the 

National Academy of Sciences of Ukraine. The grape varieties were provided by 

National scientific research institute of vineyards and wine Maharach, National 

Research Centre ñV. E. Tairov Institute of vineyards and wineò and leading 

Ukrainian breeders. The created ampelographic collections contain the latest 

highly heterozygous hybrids obtained by complex hybridization methods and 

include varieties with different levels of productivity, frost resistance, complex 

resistance to various diseases and pests, industrial value and different maturation 

dates. Collections under conditions of research sites give an opportunity to receive 

and control their own research material throughout the vegetative period. 

The method of saturation of plant objects with tubular-capillary structure by 

vacuum infiltration was proposed and tested in the work and its high efficiency 

was proved. Determining the optimal pressure parameters required for saturation of 

grape cuttings with open sections, it was shown that the saturation of cuttings with 

nutrient media and cryoprotectants by vacuum infiltration was safe and effective 

when a pressure of about 70 kPa was used. It was found that the method of vacuum 

infiltration can accelerate the saturation of the grafted part of the grape with 

nutrient and cryoprotective media by more than 10 times, eliminating the stage of 

cuttings soaking and reducing transmission of viral infections from diseased 

cuttings to healthy ones. The correlation between the decrease in humidity and the 

viability of grape cuttings during hypothermic storage was demonstrated. The limit 

of dehydration, at which viability did not reliably change, was 40%. The 

application of the vacuum infiltration method allowed restoring the initial 

hydration of the cuttings and significantly extending the duration of hypothermic 

storage. 
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Long-term storage of genetic resources of grapes is possible in a cryobank. 

One of the preparation stages of plant germplasm for freezing is pre-culturing on 

nutrient media containing osmotics, usually sucrose. In the present dissertation, the 

effect of sucrose on the viability of cuttings in dehydration conditions was studied. 

Quantitative values of optimal concentrations of sucrose (0.1ï0.7 M) for saturation 

of dormant grape buds by vacuum infiltration were determined. It was found that 

with increasing concentration of the sucrose solutions after saturation of grape 

buds and exposure time, the awakening time of the buds increased up to 5 times 

compared with the control group. We suggest sucrose to increase the duration of 

dormancy of the studied species. This assumption was taken under consideration 

while further cryopreservation experiments. 

Currently, there are no effective methods for cryopreservation of grape 

cuttings or buds. Their effective saturation with cryoprotective media is 

complicated by a large number of different channels and cavities with air in the 

buds of grapes. Traditional methods of saturation, based on the gradual diffusion 

distribution of fluid in the tissues of the explant, have low efficiency. This is due to 

the need to extend incubation time in cryoprotective solution for larger plant 

objects. A prolonged contact with concentrated cryoprotective solutions may in 

turn lead to the death of cells on the surface of buds, while their inner layers 

remains unsaturated due to the significant volume and heterogeneity of the buds. 

The research proves the possibility of effective saturation of isolated grape buds by 

vacuum infiltration without losing their viability. It is established that effective 

saturation of grape buds with various PVSs (plant vitrification solutions) for 

further cryopreservation requires a preliminary step, involving degassing of buds 

and cryoprotective medium at a pressure of 20 kPa. Optimal saturation was 

achieved under the pressure of 40 kPa for 15ï20 min with subsequent gradual 

increase (within 2ï2.5 min) to atmospheric pressure. 

PVSs have a high glass-forming ability. However, the absence of 

crystallization at the cooling stage does not exclude its development during 

warming above the glass transition temperature. The development of 
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crystallization after glass transition, crystallization temperature and the intensity of 

the thermal effect characterize the stability of the amorphous state of 

cryoprotective solutions. The low-temperature phase transitions and glass 

transition of various PVSs were investigated and the stability of the amorphous 

state formed by them was analyzed. No exothermic or endothermic peaks in the 

heating stage after rapid cooling of PVS1, PVS2 and PVS3 were registered. It 

indicates the high stability of the amorphous state of the cryoprotective solutions. 

Crystallization and melting peaks were registered for PVS4 and PVSN solutions. 

Since the areas under the peaks did not differ significantly, the development of 

crystallization is assumed to occur only at the heating stage. PVS2 and PVS3 

solutions have a high glass-forming ability even at 80% concentration, which 

makes them promising in cryopreservation of plant objects. 

The phase states of grape buds saturated with different PVSs using different 

methods were investigated at low temperatures. The highest penetration rates of 

the cryoprotectant into the buds were obtained when saturated with PVS2 using the 

vacuum infiltration method. 

It was demonstrated that when using the vacuum infiltration method (15 min 

incubation), the jump in heat capacity during glazing is twice as large as when 

using passive saturation (soaking) method (60 min incubation), indicating a 

significantly larger number of vitreous phase. The melting point for the vacuum 

infiltration method is 4 degrees lower and the enthalpy of melting of bound water 

is 2.9 times higher than for the traditional passive saturation method. The enthalpy 

of melting ice was significantly lower for the vacuum infiltration method. 

Comparing the effect of the saturation method on viability of grape buds 

under low temperature exposure, it was found that passive saturation soaking does 

not ensure the preservation of grape buds under cryopreservation, while the use of 

the method VIV (vacuum infiltration vitrification) was more effective. 

Preservation of grape buds (varieties Russkiy Konkord, RR 101/14 and Zagadka) 

during cryopreservation under the protection of PVS2 was 60ï80 % and 0 % for 

VIV method and passive saturation, correspondingly. Viability of deconserved 
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buds during 4-week cultivation was 30 % for the variety Russkiy Konkord, 40 % 

for Zagadka and 0 % for RR 101/14. No correlation was found between frost 

resistance and cryoresistance of different grape varieties using the VIV method. 

The higher viability for deconserved Zagadka buds can be species-specific, due to 

the peculiarities of stem, which has a more porous structure in contrast to the 

varieties Russkiy Konkord and RR 101/14. The location of the buds on the cuttings 

is also important. Thus, the frost-resistant variety RR 101/14 has a small size of 

buds, which are sunk into the wood structure, so their saturation with PVS solution 

is difficult. Buds on cuttings in the variety Zagadka are larger than the buds of the 

Russkiy Konkord and are more separated from the wood. Just these features are 

thought to affect the efficiency of saturation by VIV, and hence the results of 

cryopreservation. 

Keywords: cryopreservation, buds and cuttings of grapes, vacuum 

infiltration, cryoprotectants, low-temperature phase transitions, preservation of 

buds. 



15 

ɿʄɯʉʊ 

ɸʅʆʊɸʎɯʗ éééééééééééééééééééééééééé....2 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔéééééééééééééééé.18 

ɺʉʊʋʇéééééééééééééééééééééééééééé...19 

ʈʆɿɼɯʃ 1. ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀéééééééééééééééééé26 

1.1 ɿʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥééééééééééééééé26 

1.1.1 ɻʝʥʝʪʠʯʥʽ ʙʘʥʢʠ ʨʦʩʣʠʥééééééééééééééééé.26 

1.1.2 ɹʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ 

ʛʝʥʦʬʦʥʜʫ ééééééééééééééééééééééééééé.28 

1.2 ɻʽʧʦʪʝʨʤʽʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʥʦʛʨʘʜʫéééé33 

1.3 ʂʨʽʦʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥééééééééé..35 

1.3.1 ʄʝʪʦʜʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥéééééééééééé..35 

1.3.2 ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫééééééééé.40 

ʈʆɿɼɯʃ 2. ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗéé..éééééé..45 

2.1. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴéééééééééééééééééé..45 

2.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴééééééééééééééééééé...49 

2.2.1 ʄʝʪʦʜ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʢʫʫʤʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ééééééééééééééé...49 

2.2.2 ʆʧʪʠʤʽʟʘʮʽʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠéééééééééééééééééééééé.50 

2.2.3 ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠéééééééééééééééééééééé.52 

2.2.4 ɺʠʚʯʝʥʥʷ ʢʽʥʝʪʠʢʠ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ ʨʽʟʥʦʾ 

ʚ'ʷʟʢʦʩʪʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾéééééééééééééé..53 

2.2.5 ɺʠʚʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ ʫ ʩʢʣʘʜʽ ʞʠʚʮʷ ʚʠʥʦʛʨʘʜʫ ʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽéééééééééééééééé54 

2.2.6 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ 

ʥʘ ʾʾ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʽʩʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʨʤʽʥʽʚ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷééééééééééééééééééééééééééé..55 



16 

2.2.7 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʪʝʨʤʽʥʠ ʧʨʦʨʦʩʪʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫééééééé.56 

2.2.8 ʆʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ ʪʝʨʤʽʥʽʚ ʧʨʦʨʦʱʫʚʘʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʽ ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ 

ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾééééééééééé56 

2.2.9 ʄʝʪʦʜ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʩʢʘʥʫʶʯʦʾ 

ʢʘʣʦʨʠʤʝʪʨʽʾéééééééééééééééééééééééééé.57 

2.2.10 ʄʝʪʦʜʠ ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʚʽʪʨʠʬʽʢʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ PVSéééééééééééééééééé57 

2.2.11 ʄʝʪʦʜ ʚʽʜʤʠʚʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚʽʜ ʢʨʽʦʟʘʭʠʩʥʠʭ  

ʩʝʨʝʜʦʚʠʱééééééééé.ééééééééééééééééé.é59 

2.2.12 ʄʝʪʦʜ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʝʨʝʜ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷʤ éééééééééééééééééééééé.é60 

2.2.13 ʄʝʪʦʜ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʽʜʽʛʨʽʚʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫééé.60 

2.2.14 ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʽʚ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʦʭʦʣʦʜʞʝʥʥʷïʚʽʜʽʛʨʽʚʘʥʥʷééééééééééééééééééééé61 

2.2.15 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ..ééé..62 

ʈʆɿɼɯʃ 3. ʉʊɺʆʈɽʅʅʗ ɸʄʇɽʃʆɻʈɸʌɯʏʅʀʍ ʂʆʃɽʂʎɯʁ ɺ ʋʄʆɺɸʍ 

ɼʆʉʃɯɼʅʀʍ ɼɯʃʗʅʆʂééééééééééééééééééééé...63 

ʈʆɿɼɯʃ 4. ɺʀɿʅɸʏɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʄɽʊʆɼɯɺ ʅɸʉʀʏɽʅʅʗ 

ɾʀɺʎɯɺ ɺʀʅʆɻʈɸɼʋéééééééééééééééééééééé72 

4.1 ʉʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʘʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ 

ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫéééééééééééééééééééééé.éé.72 

4.2 ɺʧʣʠʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ 

ʥʘ ʾʾ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴéééééééééééééééééééééé.é..78 

4.3 ɺʧʣʠʚ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ 

ʟʤʽʥʫ ʨʽʚʥʷ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʽ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽééééééééé81 

ʈʆɿɼɯʃ 5. ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʉɸʍɸʈʆɿʀ ʅɸ ɻɽʈʄʇʃɸɿʄʋ 

ɺʀʅʆɻʈɸɼʋ ɺ ʋʄʆɺɸʍ ɼɽɻɯɼʈɸʊɸʎɯɰééééééééééééé..87 



17 

5.1 ɺʧʣʠʚ ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʥʘʩʠʯʝʥʠʭ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ éééééééé.éééééé.87 

5.2 ɺʠʟʥʘʯʝʥʥʷ ʟʘʭʠʩʥʦʾ ʜʽʾ ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ ʚ ʫʤʦʚʘʭ 

ʜʝʛʽʜʨʘʪʘʮʽʾééééééééééééééééééééééééééé89 

ʈʆɿɼɯʃ 6. ʂʈɯʆʂʆʅʉɽʈɺʋɺɸʅʅʗ ɯɿʆʃʔʆɺɸʅʀʍ ʉʇʃʗʏʀʍ ɹʈʋʅʔʆʂ 

ɺʀʅʆɻʈɸɼʋéééééééééééééééééééééééééé94 

6.1 ʅʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾéé.94 

6.2 ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʫ  

ʨʦʟʯʠʥʘʭ PVSééééééééééééééééééééééééé..101 

6.3 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ VIV ʪʘ ʧʘʩʠʚʥʦʛʦ 

ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ PVS  

ʤʝʪʦʜʦʤ ɼʉʂééééééééééééééééééééééééé..108 

6.4 ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫéééééééééé...114 

ɸʅɸʃɯɿ ɯ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺééééééé..éééé...120 

ɺʀʉʅʆɺʂʀéééééééééééééééééééééééééé125 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃéééééééééééééé...127 

ɼʆɼɸʊʆʂ ɸ. ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ. ɸʇʈʆɹɸʎɯʗ 

ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯɰééééééééééééééééééé146 

ɼʆɼɸʊʆʂ ɹ. ɼʆ ʈʆɿɼɯʃʋ 3éé                                                                    150 

ɼʆɼɸʊʆʂ ɺ. ʇɽʈɽʃɯʂ ʉʆʈʊɯɺ ʋ ɸʄʇɽʃʆɻʈɸʌɯʏʅɯʁ ʂʆʃɽʂʎɯɰ ʇʈʀ 

ɹɯʆʃʆɻɯʏʅɯʁ ʉʊɸʅʎɯɰ ʍʅʋ ɯʄ ɺ.ʅ. ʂɸʈɸɿɯʅɸéééééééé...é159 

ɼʆɼɸʊʆʂ ɻ. ʇɽʈɽʃɯʂ ʉʆʈʊɯɺ ʋ ɸʄʇɽʃʆɻʈɸʌɯʏʅɯʁ ʂʆʃɽʂʎɯɰ ʇʈʀ 

ɯʇʂ ɯ ʂ ʅɸʅ ʋʂʈɸɰʅʀ éééééééééé.ééééééééééé161 

ɼʆɼɸʊʆʂ ɼ. ɼʆɻʆɺʆʈʀ ʆ ʅɸʋʂʆɺʆʄ ʉʇɯɺʈʆɹɯʊʅʀʎʊɺɯ. ɸʂʊʀ 

ɺʇʈʆɺɸɼɾɽʅʅʗéééééééééééééééééééé.ééé164 



18 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɼʉʂ ï ʜʠʬʝʨʝʥʮʽʡʥʘ ʩʢʘʥʫʶʯʘ ʢʘʣʦʨʠʤʝʪʨʽʷ 

1,2-ʇɼ ï 1,2-ʧʨʦʧʘʥʜʽʦʣ 

ɼʄʉʆ ï ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ 

ɽɻ ï ʝʪʠʣʝʥʛʣʽʢʦʣʴ 

Mʉ ï ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʫʨʘʩʽʛʝ ï ʉʢʫʛʘ 

PVS ï ʨʦʟʯʠʥʠ ʜʣʷ ʚʽʪʨʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥ 

VIV ï vacuum infiltration vitrification 

ʈʈ ï ʈʽʧʘʨʽʷ X ʈʫʧʝʩʪʨʽʩ 
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʧʦʩʪʽʡʥʠʤ 

ʩʢʦʨʦʯʝʥʥʷʤ ʩʚʽʪʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ 

ʢʫʣʴʪʫʨʥʠʭ ʽ ʜʠʢʦʨʦʩʣʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ [89, 97, 103, 112]. 

ʆʩʦʙʣʠʚʫ ʚʘʞʣʠʚʽʩʪʴ ʥʘʙʫʚʘʶʪʴ ʧʠʪʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʧʫʣʷʮʽʡ ʜʠʢʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ, ʚʠʟʥʘʥʠʭ ʩʚʽʪʦʚʠʤ ʜʞʝʨʝʣʦʤ ʩʪʽʡʢʦʛʦ ʛʝʥʦʬʦʥʜʫ ʜʣʷ ʩʝʣʝʢʮʽʾ 

ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ ʫʥʽʢʘʣʴʥʠʭ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʩʦʨʪʽʚ, ʚʠʚʝʜʝʥʠʭ ʚ 

ʥʘʰʽʡ ʢʨʘʾʥʽ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ [126, 137, 156, 160, 180]. ɹʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʛʝʥʝʪʠʯʥʠʭ ʙʘʥʢʘʭ ʫ ʚʠʛʣʷʜʽ ʥʘʩʽʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʜʦ -20 Üʉ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʧʨʦʪʷʛʦʤ 

ʜʝʩʷʪʠʣʽʪʴ [154, 180]. ɻʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ, ʦʩʢʽʣʴʢʠ ʫ ʥʠʭ ʟʘ 

ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʥʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʛʝʥʦʪʠʧ ʤʘʪʝʨʠʥʩʴʢʦʾ ʨʦʩʣʠʥʠ  

[35, 150]. ʂʣʘʩʠʯʥʠʡ ʤʝʪʦʜ ʟʙʝʨʝʞʝʥʥʷ ʽ ʦʥʦʚʣʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʮʽʥʥʠʭ ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ ʜʫʧʣʝʪʥʠʭ 

ʢʦʣʝʢʮʽʡʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʆʜʥʘʢ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʣʝʢʮʽʡ ʝʢʦʥʦʤʽʯʥʦ 

ʥʝʚʠʛʽʜʥʦ ʯʝʨʝʟ ʚʝʣʠʢʫ ʚʘʨʪʽʩʪʴ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʨʦʙʦʪʠ ʟ ʜʦʛʣʷʜʫ ʟʘ 

ʜʦʨʦʩʣʠʤʠ ʨʦʩʣʠʥʘʤʠ [57]. ʂʨʽʤ ʪʦʛʦ, ʥʝʤʘʻ ʛʘʨʘʥʪʽʾ ʟʙʝʨʝʞʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, 

ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ [45, 112]. ʊʦʤʫ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ ʽ 

ʟʨʘʟʢʽʚ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ ʥʠʟʴʢʠʭ ʽ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʪʘʢʦʞ 

ʩʪʚʦʨʝʥʥʷ ʚ ʢʫʣʴʪʫʨʽ in vitro ʦʟʜʦʨʦʚʣʝʥʠʭ ʢʦʣʝʢʮʽʡ ʨʦʩʣʠʥ [34, 45, 70, 81, 

82]. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʩʫʯʘʩʥʠʤ ʩʧʦʩʦʙʦʤ ʟʙʝʨʝʞʝʥʥʷ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ 

ʻ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʯʘʩʪʠʥ ʨʦʩʣʠʥ (ʧʘʛʦʥʠ, ʙʨʫʥʴʢʠ, ʤʝʨʠʩʪʝʤʠ, ʧʠʣʦʢ ʽ 

ʥʘʩʽʥʥʷ) ʚ ʨʽʜʢʦʤʫ ʘʟʦʪʽ ʘʙʦ ʡʦʛʦ ʧʘʨʘʭ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʙʝʨʝʞʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ [43, 156]. ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʠʣʢʫ, 

ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʤʝʨʠʩʪʝʤ [17, 18, 32, 53, 61, 75, 109, 110]. ʆʜʥʘʢ ʜʣʷ 
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ʨʝʛʝʥʝʨʘʮʽʾ ʤʝʨʠʩʪʝʤ ʫ ʧʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʥʝʦʙʭʽʜʥʦ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʨʦʩʪʘʥʥʷ ʚ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ, ʘʢʣʽʤʘʪʠʟʘʮʽʶ ʜʦ ʫʤʦʚ 

ʧʘʨʥʠʢʘ [33]. ʂʨʽʤ ʪʦʛʦ, ʤʘʶʪʴ ʤʽʩʮʝ ʩʢʣʘʜʥʦʱʽ ʟ ʧʨʦʮʝʜʫʨʘʤʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ. ɺʩʝ ʮʝ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʙʘʟʠ, ʱʦ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʟʥʘʯʥʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ [20]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʢʨʽʦʟʙʝʨʝʞʝʥʥʶ ʙʨʫʥʴʦʢ ʽ ʞʠʚʮʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʮʽʥʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ [93, 126, 136]. ɼʘʥʠʭ ʱʦʜʦ 

ʫʩʧʽʰʥʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʨʠʱʝʧʥʠʭ ʯʘʩʪʠʥ ʚʠʥʦʛʨʘʜʫ (ʙʨʫʥʴʢʠ, ʞʠʚʮʽ) 

ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʝʤʘʻ. 

ʉʢʣʘʜʥʦʱʽ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʡʦʛʦ ʢʣʽʪʠʥ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ, 

ʩʠʣʴʥʦ ʁ ʚʘʢʫʦʣʽʟʘʮʽʻʶ ʽ, ʦʪʞʝ, ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʨʽʚʥʝʤ 

ʢʨʠʪʠʯʥʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ, ʟʥʠʞʝʥʥʷ ʥʠʞʯʝ ʷʢʦʾ ʚʝʜʝ ʜʦ ʥʝʟʚʦʨʦʪʴʥʦʾ ʚʪʨʘʪʠ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ [63, 148]. ʆʜʥʠʤ ʽʟ ʧʨʦʩʪʠʭ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ 

ʜʦʨʦʛʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚʚʘʞʘʻʪʴʩʷ ʚʽʪʨʠʬʽʢʘʮʽʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʠʩʦʢʽ 

ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʦʙʨʦʙʢʫ ʟʨʘʟʢʽʚ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ [43, 54, 

87]. ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ ʟʘʭʠʩʥʠʭ 

ʨʦʟʯʠʥʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʫ ʢʦʤʧʘʨʪʤʝʥʪʘʭ 

ʢʣʽʪʠʥ, ʟʘʧʦʚʥʝʥʠʭ ʨʽʜʠʥʦʶ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʊʘʢʽ ʨʦʟʯʠʥʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ 

ʚʽʪʨʠʬʽʢʫʶʯʠʭ (PVS, plant vitrification solution) [87]. ʅʝʚʝʣʠʢʽ ʨʦʩʣʠʥʥʽ 

ʝʢʩʧʣʘʥʪʠ ʜʦʩʠʪʴ ʣʝʛʢʦ ʚʽʪʨʠʬʽʢʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʩʫʰʫʚʘʥʥʷ ʽ PVS 

[82]. ʆʜʥʘʢ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʝʢʩʧʣʘʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʥʘʩʠʯʝʥʥʷ ʾʭ ʪʢʘʥʠʥ, ʱʦ ʚʠʤʘʛʘʻ ʙʽʣʴʰʦʛʦ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ ʫ 

PVS [54]. ʊʨʠʚʘʣʠʡ ʢʦʥʪʘʢʪ ʽʟ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʣʽʪʠʥ, ʫ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʷʢ 

ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ ʪʢʘʥʠʥ ʝʢʩʧʣʘʥʪʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʥʘʩʠʯʝʥʠʤʠ. ʉʢʣʘʜʥʦɦ ̔

ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʛʨʫʧʠ PVS ʫ ʤʽʞʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ ʽ ʢʣʽʪʠʥʠ 

ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ ʧʦʚôʷʟʘʥʽ ʪʘʢʦʞ ʽʟ ʚʠʩʦʢʦʶ ʚôʷʟʢʽʩʪʶ ʢʨʽʦʟʘʭʠʩʥʠʭ 
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ʨʦʟʯʠʥʽʚ [74]. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʤʦʨʬʦʣʦʛʽʾ, ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʭʽʤʽʾ ʪʢʘʥʠʥ 

ʙʨʫʥʴʦʢ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʟʘʛʨʦʟʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʨʽʦʧʨʦʪʝʢʮʽʾ ʪʘ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ [84]. ʋʩʧʽʭ ʢʨʽʦʟʘʭʠʩʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʝʢʩʧʦʟʠʮʽʾ, ʰʣʷʭʫ ʜʠʬʫʟʽʾ, ʩʪʫʧʝʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʭʽʤʽʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʜʦʩʪʘʪʥʴʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ [54]. ʇʨʠʩʢʦʨʝʥʥʷ 

ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʝʤʙʨʽʦʥʽʚ ʪʘ 

ʤʝʨʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʢʫʫʤʫ [27, 65]. ɸʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʚʝʣʠʢʠʭ ʪʘ 

ʛʝʪʝʨʦʛʝʥʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʙʻʢʪʽʚ, ʷʢʠʤʠ ʻ ʙʨʫʥʴʢʠ ʪʘ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, 

ʛʨʘʥʪʘʤʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʚʽʜʦʤʯʠʭ ʅɼʈ 

ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʪʦʢʨʽʦʙʽʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ 

ʅɸʅ ʋʢʨʘʾʥʠ (ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ) ˉ 2.2.6.106 çʈʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʦ ï 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾè (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0116U003496). ɼʝ ʘʚʪʦʨ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʚ ʦʢʨʝʤʽ ʨʦʟʜʽʣʠ ʷʢ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ ʟʚʽʪʫ ʚʽʜʜʽʣʫ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʪʘ 

ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʽ ʞʠʚʠʣʴʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʟʙʝʨʝʞʝʥʦʩʪʽ ʧʨʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʘʙʦ 

ʛʽʧʦʪʝʨʤʽʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1. ʉʪʚʦʨʠʪʠ ʘʤʧʝʣʦʛʨʘʬʽʯʥʫ ʢʦʣʝʢʮʽʶ ʚ ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ. 

2. ɺʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʤʝʪʦʜʠ ʽ ʪʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʚ ʛʽʧʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚʘʭ. 

3. ʈʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʥʘʩʠʯʝʥʥʷ ʽ ʚʽʜʤʠʚʘʥʥʷ ʞʠʚʮʽʚ ʽ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʞʠʚʠʣʴʥʠʤʠ ʪʘ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. 
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4. ɺʠʚʯʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʜʝʛʽʜʨʘʪʘʮʽʾ ʛʝʨʤʧʣʘʟʤʠ 

ʚʠʥʦʛʨʘʜʫ ʥʘ ʾʾ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

5. ɼʦʩʣʽʜʠʪʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʫ 

ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ ʪʘ ʚ ʢʨʽʦʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʛʨʫʧʠ PVS. 

6. ʆʮʽʥʠʪʠ ʟʙʝʨʝʞʝʥʽʩʪʴ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ 

ʥʘʩʠʯʝʥʥʷ ʾʭ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ ʪʘ ʚʽʜʤʠʚʘʥʥʷ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʪʘ ʫ ʩʢʣʘʜʽ ʞʠʚʮʽʚ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʘʢʮʽʷ ʽʟʦʣʴʦʚʘʥʠʭ ʪʘ ʫ ʩʢʣʘʜʽ ʞʠʚʮʽʚ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʥʘ ʜʽʶ ʢʨʽʦʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʛʽʧʦʪʝʨʤʽʶ ʪʘ 

ʦʭʦʣʦʜʞʝʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʯʘʩʥʽ ʢʨʽʦʙʽʦʣʦʛʽʯʥʽ, 

ʙʽʦʬʽʟʠʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ: ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʷ, ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ, ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʩʢʘʥʫʶʯʘ 

ʢʘʣʦʨʠʤʝʪʨʽʷ, ʪʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ, ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʡ ʪʝʩʪ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʞʠʚʮʽʚ ʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ, ʩʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʢʦʥʬʦʢʘʣʴʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʚʧʝʨʰʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʣʦʙʦʞʘʥʱʠʥʠ ʩʪʚʦʨʝʥʦ ʜʚʽ ʘʤʧʝʣʦʛʨʘʬʽʯʥʽ ʢʦʣʝʢʮʽʾ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʩʥʦʩʪʽ ʧʨʠ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʪʘ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʽ 

ʞʠʚʠʣʴʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʦʣʴʦʚʦʛʦ, ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʽ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʚʠʥʦʛʨʘʜʫ. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ ʜʦʚʝʜʝʥʘ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʪʠʩʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʥʘʩʠʯʝʥʥʷ ʧʨʠʱʝʧʥʦʾ 

ʯʘʩʪʠʥʠ ʚʠʥʦʛʨʘʜʫ ʩʪʠʤʫʣʶʶʯʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʙʽʣʴʰ ʥʽʞ ʫ 10 ʨʘʟʽʚ, ʦʪʞʝ 
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ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʩʪʘʜʽʶ ʚʠʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ ʽ ʟʥʠʟʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ. 

ɺʧʝʨʰʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʚ ʞʠʚʮʷʭ ʚʠʥʦʛʨʘʜʫ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʥʘ 

ʟʤʽʥʫ ʾʭ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʽ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʛʽʧʦʪʝʨʤʽʯʥʦʤʫ 

ʟʙʝʨʽʛʘʥʥʽ. ɺʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʘʭʘʨʦʟʠ 

ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʜʦʩʣʽʜʞʝʥʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʽ ʪʝʨʤʽʥʠ ʾʭ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ʚʦʣʦʛʦʩʪʽ ʪʘ ʯʘʩʫ ʥʘʩʠʯʝʥʥʷ. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʬʘʟʦʚʠʡ ʩʪʘʥ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ī196 Áʉ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʥʦʛʦ ʧʣʘʚʣʝʥʥʷ ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʙʫʣʠ ʥʘʩʠʯʝʥʽ 

ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʛʨʫʧʠ PVS ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʦʚʝʜʝʥʦ 

ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʙʝʟ ʚʪʨʘʪʠ ʾʭ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʦ ʫʤʦʚʠ 

ʷʢʽʩʥʦʛʦ ʥʘʩʠʯʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʨʦʟʯʠʥʘʤʠ PVS ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʛʣʠʙʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʫ 

ʩʪʘʥʽ ʩʧʦʢʦʶ ʪʘ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʛʝʥʝʪʠʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʟʘʧʦʙʽʛʘʥʥʷ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʨʽʟʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʽ ʟʘʛʠʙʝʣʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

ʇʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʫ ʨʦʙʦʪʽ ʜʘʥʠʭ ʤʦʞʣʠʚʦ ʚ ʦʙʣʘʩʪʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʙʘʥʢʽʚ ʨʦʩʣʠʥ, 

ʦʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʟ ʞʠʚʮʷʤʠ ʽ ʙʨʫʥʴʢʘʤʠ ʥʝ ʚʠʤʘʛʘʻ ʩʪʝʨʠʣʴʥʦʩʪʽ ʽ ʧʽʩʣʷ 

ʜʝʢʦʥʩʝʨʚʫʚʘʥʥʷ ʪʘʢʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʜʦʩʣʽʜʥʠʭ 

ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʱʝʧʣʝʥʴ ʽ ʦʢʫʣʽʨʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʜʣʷ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʞʠʚʮʽʚ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʜʠʥʠ ʚʟʜʦʚʞ ʞʠʚʮʽʚ, ʱʦ ʥʘʩʠʯʫʶʪʴʩʷ 

(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ85644). ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʫ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ 
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(ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ121556) ʜʦʟʚʦʣʷʻ ʚʦʜʥʦʯʘʩ ʥʘʩʠʯʫʚʘʪʠ ʞʠʚʠʣʴʥʠʤ ʘʙʦ 

ʢʨʽʦʟʘʭʠʩʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʞʠʚʮʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ 

ʚʽʜʤʠʚʘʥʥʷ ʞʠʚʮʽʚ ʚʽʜ ʢʨʽʦʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱ (ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ˉ136543) ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ, ʪʘʢ ʽ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʘ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʪʨʘʪʝʛʽʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʧʦʩʦʙʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ. ʆʜʝʨʞʘʥʽ ʚ 

ʨʦʙʦʪʽ ʜʘʥʽ ʧʨʦ ʬʘʟʦʚʠʡ ʩʪʘʥ ʨʦʟʯʠʥʽʚ PVS ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʫʯʙʦʚʦʤʫ ʧʨʦʮʝʩʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʙʽʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʢʨʽʦʙʽʦʣʦʛʽʾ, ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʷ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʽ 

ʦʨʠʛʽʥʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʦʜʝʨʞʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ. ɸʚʪʦʨʦʤ ʨʘʟʦʤ ʽʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ 

ʧʨʦʚʝʜʝʥʦ ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ, 

ʚʠʟʥʘʯʝʥʦ ʪʝʤʫ, ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ. ɿʜʦʙʫʚʘʯʝʤ ʦʪʨʠʤʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʫ ʚʩʽʭ ʨʦʟʜʽʣʘʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʦʙʦʪʽ. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʘʥʘʣʽʟ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʽ 

ʚʠʩʥʦʚʢʽʚ ʧʨʦʚʝʜʝʥʦ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɺ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ 

ʨʦʙʦʪʘʭ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʦʚʝʜʝʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʦʙʛʦʚʦʨʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʽʜʛʦʪʦʚʮʽ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 

ʧʫʙʣʽʢʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ XIX ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʂʦʥʩʝʨʚʘʮʠʷ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚè (ʈʦʩʽʷ, ʇʫʱʠʥʦ, 2008); ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çModern methodologies, innovations, and operational 

experience in the field of biological sciencesè (ʇʦʣʴʱʘ, ʃʶʙʣʠʥ, 2017); ʥʘ 41, 

44-ʡ ʢʦʥʬʝʨʝʥʮʽʷʭ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʽ ʩʧʽʣʴʥʦ ʟ ʢʘʬʝʜʨʦʶ 
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UNESCO çʍʦʣʦʜ ʚ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʽè (ʋʢʨʘʾʥʘ, ʍʘʨʢʽʚ, 2017, 2020); ʥʘ IV 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢoʚo-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʤʘʛʽʩʪʨʘʥʪʽʚ ʪʘ 

ʘʩʧʽʨʘʥʪʽʚ çɻʘʣʫʟʝʚʽ ʧʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʋʢʨʘʾʥʘ, ʍʘʨʢʽʚ, 2018); 

ʥʘ V ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾè 

(ʋʢʨʘʾʥʘ, ɺʽʥʥʠʮʷ, 2018); ʥʘ 13-ʡ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

(ʋʢʨʘʾʥʘ, ʂʠʾʚ, 2019); ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʤʘʨʪ ɹʽʦè (ʃʠʪʚʘ, 

ʂʘʫʥʘʩ, 2019); ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çEurope biobanking weekè 

(ʅʽʤʝʯʯʠʥʘ, ʃʶʙʝʢ, 2019). 

ʇʫʙʣʽʢʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʽ ʫ 21 

ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ, ʟ ʥʠʭ 2 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʪʘ 1 ʫ 

ʟʘʢʦʨʜʦʥʥʦʤʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, 3 ʩʪʘʪʪʽ ʫ ʟʙʽʨʥʠʢʘʭ 

ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ (ʟʘʛʘʣʦʤ 2 ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ ʤʘʶʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨ DOI), 

5 ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. ʆʧʫʙʣʽʢʦʚʘʥʦ 10 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 164 

ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʟ ʷʢʠʭ 124 ʩʪʦʨʽʥʢʠ ʦʩʥʦʚʥʦʛʦ ʟʤʽʩʪʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʜʽʣʫ 

çʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷè, 4-ʭ ʨʦʟʜʽʣʽʚ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ 5-ʪʠ ʜʦʜʘʪʢʽʚ. ɼʦ ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ ʚʭʦʜʷʪʴ 185 

ʜʞʝʨʝʣ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 37 ʨʠʩʫʥʢʘʤʠ ʽ 14 ʪʘʙʣʠʮʷʤʠ. 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

1.1 ɿʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ 

1.1.1 ɻʝʥʝʪʠʯʥʽ ʙʘʥʢʠ ʨʦʩʣʠʥ 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ ï ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʟʘʚʜʘʥʴ, ʷʢʦʤʫ ʧʨʠʜʽʣʷʶʪʴ ʚʝʣʠʢʫ ʫʚʘʛʫ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ [89, 97, 103, 112]. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʦʙʤʝʞʝʥʽʩʪʶ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ ʙʽʦʣʦʛʽʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʟʘʛʨʦʟʦʶ ʾʭ ʚʠʩʥʘʞʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʥʦ ʧʦʪʫʞʥʠʤ ʪʝʭʥʦʛʝʥʥʠʤ 

ʚʧʣʠʚʦʤ ʮʠʚʽʣʽʟʘʮʽʾ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʽʜ ʷʢʦʛʦ ʩʪʨʘʞʜʘʶʪʴ 

ʨʦʩʣʠʥʠ [112]. ɹʘʛʘʪʦ ʚʠʜʽʚ ʨʦʩʣʠʥ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ ʚʠʚʯʝʥʽ, ʧʨʦʪʝ ʚʩʽ 

ʚʦʥʠ ʻ ʛʝʥʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʷʢʽ ʣʶʜʠʥʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ [180]. 

ʊʦʤʫ ʟʥʠʢʥʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʥʠʭ ï ʥʝʧʦʧʨʘʚʥʘ ʚʪʨʘʪʘ. ɼʫʞʝ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʻ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ, ʷʢ ʢʫʣʴʪʫʨʥʠʭ, ʪʘʢ ʽ ʜʠʢʦʨʦʩʣʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʮʽʥʥʠʡ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ [126, 137, 156, 

160, 180]. ɯʩʥʫʶʯʽ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʙʘʟʫʶʪʴʩʷ, ʧʦ-

ʧʝʨʰʝ, ʥʘ ʩʪʚʦʨʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʣʝʢʮʽʡ, ʘ ʪʘʢʦʞ ʙʘʥʢʽʚ ʥʘʩʽʥʥʷ 

(ʟʙʝʨʽʛʘʥʥʷ ex situ), ʧʦ-ʜʨʫʛʝ, ʥʘ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʦʚʽʜʥʠʢʽʚ ʽ ʟʘʢʘʟʥʠʢʽʚ (in situ) 

[154, 158]. ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʨʦʩʣʠʥ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʢʦʣʝʢʮʽʷʭ ʛʝʥʙʘʥʢʽʚ, 

ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ ʪʨʠ ʪʠʧʠ: ʙʘʟʦʚʽ, ʘʢʪʠʚʥʽ ʽ ʜʫʙʣʝʪʥʽ. ɹʘʟʦʚʽ ʢʦʣʝʢʮʽʾ 

ʟʙʝʨʽʛʘʶʪʴ ʚ ʫʤʦʚʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ (long-term 

conservation), ʘʣʝ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʛʨʘʥʠʯʥʦ ʦʙʤʝʞʝʥʠʡ. ɸʢʪʠʚʥʽ ʢʦʣʝʢʮʽʾ 

ʩʣʫʞʘʪʴ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ, ʨʦʟʤʥʦʞʝʥʥʷ, ʨʦʟʩʠʣʘʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ. ɺʦʥʠ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʝ ʟʙʝʨʽʛʘʥʥʷ 

(medium-term conservation). ɼʫʙʣʝʪʥʽ ʢʦʣʝʢʮʽʾ ʟʙʝʨʽʛʘʶʪʴ ʦʢʨʝʤʦ ʚʽʜ ʙʘʟʦʚʦʾ 

ʢʦʣʝʢʮʽʾ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ [61, 180]. ʉʪʦʩʦʚʥʦ ʜʦ 

ʢʦʣʝʢʮʽʡ ʚʝʛʝʪʘʪʠʚʥʦ ʨʦʟʤʥʦʞʫʚʘʥʠʭ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʚ ʙʘʟʦʚʽ ʢʦʣʝʢʮʽʾ 

ʚʢʣʶʯʘʶʪʴʩʷ ʫʩʽ ʟʨʘʟʢʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ [158] ʽ ʟʨʘʟʢʠ, 

ʱʦ ʟʘʢʣʘʜʝʥʽ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -196 Áʉ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʝʪʦʜʽʚ 
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ʥʘʜʽʡʥʦʛʦ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ [34, 45, 70, 81, 82]. ʂʦʣʝʢʮʽʾ in vitro ʩʪʚʦʨʶʶʪʴʩʷ 

ʷʢ ʯʘʩʪʠʥʘ ʘʢʪʠʚʥʦʾ ʽ ʜʫʙʣʝʪʥʦʾ ʢʦʣʝʢʮʽʡ [34, 113]. ʉʢʣʘʜ ʽ ʨʦʟʤʽʨ in vitro 

ʢʦʣʝʢʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʛʝʥʦʬʦʥʜʫ ʢʦʞʥʦʾ ʢʫʣʴʪʫʨʠ, ʚʠʤʦʛ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʟʜʦʨʦʚʣʝʥʥʷ, ʨʦʟʤʥʦʞʝʥʥʷ ʽ 

ʜʫʙʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʧʦʣʴʦʚʦʾ ʢʦʣʝʢʮʽʾ [86, 92, 180]. 

ʂʦʣʝʢʮʽʾ in vitro ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʦʟʜʦʨʦʚʣʝʥʠʭ ʚʽʜ ʧʘʪʦʛʝʥʽʚ ʟʨʘʟʢʽʚ 

ʨʦʩʣʠʥ, ʱʦ ʚʝʛʝʪʘʪʠʚʥʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ 

ʩʝʨʝʜʦʚʠʱʘ [34, 73, 113]. ʋ ʚʝʣʠʢʠʭ ʩʚʽʪʦʚʠʭ ʛʝʥʙʘʥʢʘʭ ʧʨʠʩʫʪʥʽ ʫʩʽ ʪʨʠ 

ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʱʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ (ʧʦʣʴʦʚʽ, in vitro ʽ ʢʨʽʦʢʦʣʝʢʮʽ)ʾ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ 

ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʩʠʩʪʝʤ ʟʙʝʨʝʞʝʥʥʷ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ  

[16, 21, 57, 180]. 

ɻʝʥʦʬʦʥʜ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʝʨʝʚʘʞʥʦ ʧʦʣʴʦʚʠʤʠ ʢʦʣʝʢʮʽʷʤʠ ʽ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʛʝʥʙʘʥʢʘʭ ʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʮʝʥʪʨʘʭ [57, 73, 105]. ɿʛʽʜʥʦ ʟ ʇʝʨʰʦʶ ʜʦʧʦʚʽʜʜʶ ʧʨʦ ʩʪʘʥ 

ʩʚʽʪʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʽ 

ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʘ ʪʦʡ ʯʘʩ ʚ ʧʦʣʴʦʚʠʭ ʛʝʥʙʘʥʢʘʭ 

ʧʽʜʪʨʠʤʫʚʘʣʦʩʷ ʙʣʠʟʴʢʦ 527000 ʟʨʘʟʢʽʚ [24]. ʇʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʬʽʥʘʥʩʫʚʘʥʥʽ 

ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʧʦʣʴʦʚʠʭ ʢʦʣʝʢʮʽʷʭ ʤʦʞʥʘ ʣʝʛʢʦ 

ʟʜʽʡʩʥʠʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʴʥʫ 

ʦʮʽʥʢʫ ʾʭ ʩʪʘʥʫ [44, 48]. ʆʜʥʘʢ ʟʙʝʨʝʞʝʥʥʷ ʧʦʣʴʦʚʠʭ ʢʦʣʝʢʮʽʡ ʤʘʻ ʚʝʣʠʢʽ 

ʥʝʜʦʣʽʢʠ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʟʘʛʨʦʞʫʶʪʴ ʟʙʝʨʝʞʝʥʥʶ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ [20, 21]. ʇʦʣʴʦʚʽ ʢʦʣʝʢʮʽʾ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʩʭʠʣʴʥʽ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʠʭʽʡʥʠʤʠ ʣʠʭʘʤʠ, ʥʘʧʘʜʫ ʰʢʽʜʥʠʢʽʚ ʽ ʜʽʾ 

ʧʘʪʦʛʝʥʽʚ, ʽ, ʢʨʽʤ ʪʦʛʦ, ʤʘʶʪʴ ʤʽʩʮʝ ʜʫʞʝ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ ʽ 

ʧʦʪʨʝʙʫ ʚ ʪʝʭʥʽʯʥʦʤʫ ʧʝʨʩʦʥʘʣʽ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʧʦʜʽʣ ʽ ʦʙʤʽʥ ʟ ʧʦʣʴʦʚʠʤʠ 

ʛʝʥʙʘʥʢʘʤʠ ʫʩʢʣʘʜʥʝʥʠʡ ʯʝʨʝʟ ʚʝʛʝʪʘʪʠʚʥʫ ʧʨʠʨʦʜʫ ʤʘʪʝʨʽʘʣʫ ʽ ʚʝʣʠʢʠʡ 

ʨʠʟʠʢ ʧʝʨʝʜʘʯʽ ʭʚʦʨʦʙ ʟ ʢʨʘʾʥʠ ʚ ʢʨʘʾʥʫ [90, 106]. ʅʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʽ 

ʜʦʨʦʛʠʤʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʻ ʢʨʽʦʢʦʣʝʢʮʽ ʾʽ ʢʦʣʝʢʮʽʾ in vitro. ɺʦʥʠ ʥʝʯʠʩʣʝʥʥʽ 
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ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʣʴʦʚʠʤʠ ʢʦʣʝʢʮʽʷʤʠ ʽ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʥʝ ʚ ʫʩʽʭ ʧʽʜʨʦʟʜʽʣʘʭ, 

ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷʤ ʛʝʥʦʬʦʥʜʫ ʢʫʣʴʪʫʨ [9, 21, 180]. 

ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʻ ʦʩʥʦʚʦʶ ʙʽʦʙʽʟʥʝʩʫ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʨʠʩʢʦʨʝʥʠʤʠ ʪʝʤʧʘʤʠ ʽ ʥʘʙʫʚʘʻ ʛʣʦʙʘʣʴʥʠʭ ʤʘʩʰʪʘʙʽʚ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʢʨʽʦʙʘʥʢʠ ʛʝʨʤʧʣʘʟʤʠ ʝʢʦʥʦʤʽʯʥʦ ʚʘʞʣʠʚʠʭ ʨʦʩʣʠʥ ʩʪʚʦʨʝʥʽ ʫ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʂʘʥʘʜʽ, ʌʨʘʥʮʽʾ, ʅʽʤʝʯʯʠʥʽ, ɯʪʘʣʽʾ, ʅʽʜʝʨʣʘʥʜʘʭ, ʗʧʦʥʽʾ, 

ʂʠʪʘʾ, ʅʦʨʚʝʛʽʾ ʪʘ ʽʥ. [21, 77, 180]. ɼʣʷ ʛʣʠʙʦʢʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʚʠʜʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʚʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʣʦʜʦʚʽ ʪʘ ʷʛʽʜʥʽ 

ʢʫʣʴʪʫʨʠ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʧʽʢʘʣʴʥʽ ʤʝʨʠʩʪʝʤʠ, ʚʠʜʽʣʝʥʽ ʟ 

ʘʩʝʧʪʠʯʥʠʭ ʨʦʩʣʠʥ [43, 54, 127]. ɹʨʫʥʴʢʠ ʪʘ ʞʠʚʮʽ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, 

ʷʢʠʤ ʥʘʨʘʟʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ, ʨʽʜʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʫ ʟʚËʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʽ 

ʩʧʦʩʦʙʠ ʾʭʥʴʦʛʦ ʜʝʧʦʥʫʚʘʥʥʷ. ɼʣʷ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʨʫʥʴʢʠ 

ʪʘ ʞʠʚʮʽ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ [124, 125, 126]. ʐʣʷʭʦʤ ʱʝʧʣʝʥʥʷ 

ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʟʚʦʣʷʻ ʟʘ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʯʘʩ ʨʝʘʥʽʤʫʚʘʪʠ 

ʛʝʥʦʪʠʧ [88, 126]. 

1.1.2 ɹʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʥʦʛʨʘʜʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ 

ʛʝʥʦʬʦʥʜʫ 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʤʘʻ ʘʨʭʝʦʣʦʛʽʯʥʠʡ ʣʽʪʦʧʠʩ, ʷʢʠʡ ʥʘʣʽʯʫʻ 

ʧʦʥʘʜ 7,5 ʪʠʩʷʯ ʨʦʢʽʚ [58]. ɺʠʥʦʛʨʘʜ ʚʽʜʥʦʩʷʪʴ ʜʦ ʨʦʜʫ Vitis, ʩʽʤʝʡʩʪʚʘ 

Vitaceae. ʈʽʜ Vitis ʧʨʝʜʩʪʘʚʣʝʥʠʡ 78 ʚʠʜʘʤʠ ʪʘ ʧʦʜʽʣ̫̒ʪʴʩʷ ʥʘ ʜʚʘ ʧʽʜʨʽʜʘ: 

Euvitis ʽ Muscadinia. ʋ ʧʽʜʨʽʜ Euvitis ʚʭʦʜʠʪʴ 75 ʚʠʜʽʚ, ʷʢʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʙʦʪʘʥʽʯʥʠʭ ʽ ʤʦʨʬʦʣʦʛʦ-

ʘʥʘʪʦʤʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 3 ʛʨʫʧʠ: ʚ̒ʨʦʧʝʡʩʢɹʦ-

ʘʟʽʡʩʴʢʫ, ʧʽʚʥʽʯʥʦ ï ʘʤʝʨʠʢʘʥʩʴʢʫ ʪʘ ʩʭʽʜʥʦ ï ʘʟʽʡʩʴʢʫ [41]. ʈʽʜ Vitis ʤʘʻ 

ʚʝʣʠʢʝ ʘʛʨʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʥʘʜ 60 ʤʝʞʧʣʦʾʜʥʠʭ ʚʠʜʽʚ, 

ʷʢʽ ʽʩʥʫʶʪʴ ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ ʚ ʇʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ. ʉʝʨʝʜ ʥʠʭ Vitis vinifera - 

ʻʜʠʥʠʡ ʚʠʜ, ʷʢʠʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʚʽʪʦʚʽʡ ʚʠʥʦʨʦʙʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʦʨʪʠ ʟʘʟʚʠʯʘʡ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʾʭ ʢʽʥʮʝʚʦʶ 
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ʧʨʦʜʫʢʮʽʻʶ: ʚʠʥʦʤʘʪʝʨʽʘʣʠ, ʩʪʦʣʦʚʠʡ ʚʠʥʦʛʨʘʜ ʪʘ ʽʟʶʤ [96]. ɺʠʥʦʛʨʘʜ (Vitis 

vinifera L.) ʻ ʙʘʛʘʪʦʨʽʯʥʦʶ ʘʣʦʛʘʤʥʦʶ ʧʦʣʽʢʘʨʧʽʯʥʦʶ ʧʦʣʽʛʝʪʝʨʦʟʽʛʦʪʥʦʶ 

ʨʦʩʣʠʥʦʶ, ʷʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʫʙʪʨʦʧʽʯʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʤʘʻ ʚʝʛʝʪʘʪʠʚʥʝ 

ʨʦʟʤʥʦʞʝʥʥʷ [40]. ɺʠʥʦʛʨʘʜ ʷʢ ʙʘʛʘʪʦʨʽʯʥʘ ʨʦʩʣʠʥʘ ʱʦʨʽʯʥʦ ʧʨʦʭʦʜʠʪʴ 

ʤʘʣʠʡ ʨʽʯʥʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʽʦʜʫ ʩʧʦʢʦʶ ʽ ʧʝʨʽʦʜʫ 

ʚʝʛʝʪʘʮʽʾ [52, 120, 135]. ʇʝʨʽʦʜ ʩʧʦʢʦʶ ʧʦʯʠʥʘʻʪʴʩʷ ʧʽʩʣʷ ʣʠʩʪʦʧʘʜʫ ʽ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʥʘʚʝʩʥʽ ʟ ʢʣʽʤʘʪʠʯʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ, ʪʦʤʫ ʥʘ ʡʦʛʦ ʨʦʟʚʠʪʦʢ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʝʛʽʦʥʫ [60, 132, 143, 176, 179]. ʋ ʧʝʨʽʦʜ 

ʟʠʤʦʚʦʛʦ ʩʧʦʢʦʶ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʣʽʪʠʥʘʭ ʟʘʛʘʩʘʶʪʴ ʽ ʧʨʦʪʽʢʘʶʪʴ 

ʜʫʞʝ ʧʦʚʽʣʴʥʦ [118, 152]. ɹʨʫʥʴʢʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʥʝ ʧʨʦʨʦʩʪʘʶʪʴ ʥʘʚʽʪʴ ʟʘ 

ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ. ʎʝʡ ʩʪʘʥ ʥʘʟʠʚʘʻʪʴʩʷ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʩʧʦʢʦʻʤ. ɿ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʩʽʯʥʷ ʨʦʩʣʠʥʘ ʧʝʨʝʭʦʜʠʪʴ ʫ ʩʪʘʥ ʚʠʤʫʰʝʥʦʛʦ 

ʩʧʦʢʦʶ. ʋ ʮʴʦʤʫ ʩʪʘʥʽ, ʧʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ, ʤʦʞʣʠʚʦ 

ʰʚʠʜʢʝ ʧʨʦʙʫʜʞʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [128, 142]. ʎʝʡ ʧʝʨʽʦʜ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʠʤʦʚʠʭ ʱʝʧʣʝʥʴ ʽ ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʦʨʝʥʝʚʣʘʩʥʠʭ ʽ ʱʝʧʣʝʥʠʭ ʩʘʜʞʘʥʮʽʚ ʚʠʥʦʛʨʘʜʫ [133, 140]. ɼʣʷ ʟʠʤʦʚʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʥʠʭ ʩʘʜʞʘʥʮʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʞʠʚʮʽ ʚʠʟʨʽʚʰʦʾ 

ʦʜʥʦʨʽʯʥʦʾ ʣʦʟʠ. ɼʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʟ ʤʘʪʦʯʥʠʭ ʢʫʱʽʚ ʚʽʜʙʠʨʘʶʪʴʩʷ ʞʠʚʮʽ ʟ 

ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤʠ ʩʦʨʪʦʚʠʤʠ ʦʟʥʘʢʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʞʠʚʮʶʚʘʥʥʷ ʧʘʛʦʥʠ ʥʘ ʣʦʟʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʙʨʫʥʴʦʢ [52, 

121, 129]. ʏʫʙʫʢʠ, ʘʙʦ ʞʠʚʮʽ ï ʮʝ ʯʘʩʪʠʥʠ ʚʠʟʨʽʚʰʦʛʦ ʧʘʛʦʥʘ. ɾʠʚʮʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ, ʥʘʚʽʪʴ ʦʜʥʦʛʣʘʟʢʦʚʽ. ʈʘʮʽʦʥʘʣʴʥʠʤʠ, ʟʨʫʯʥʠʤʠ ʜʣʷ 

ʚʢʦʨʽʥʝʥʥʷ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 2- ʽ 3-ʛʣʘʟʢʦʚʽ ʞʠʚʮʽ. ʅʘʡʙʽʣʴʰ ʞʠʪʪʻʟʜʘʪʥʠʤʠ ʻ 

ʞʠʚʮʽ, ʟʘʛʦʪʦʚʣʝʥʽ ʚʦʩʝʥʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʾ [63, 172]. ɼʣʷ ʞʠʚʮʽʚ 

ʚʽʜʙʠʨʘʶʪʴ ʚʠʟʨʽʚʰʽ ʧʘʛʦʥʠ ʟ ʜʽʘʤʝʪʨʦʤ 7ï10 ʤʤ. ɹʽʣʴʰ ʪʦʥʢʽ ʯʝʨʝʰʢʠ 

ʚʢʦʨʽʥʶʶʪʴʩʷ ʛʽʨʰʝ. ɸʣʝ ʜʝʷʢʽ ʩʦʨʪʠ ʫ ʥʦʨʤʽ ʤʘʶʪʴ ʪʦʥʢʽ ʣʦʟʠ. ʋ ʪʘʢʠʭ 

ʩʦʨʪʽʚ ʽ ʞʠʚʮʽ ʙʽʣʴʰ ʪʦʥʢʽ [141, 171]. 

ɻʝʥʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʚʠʥʦʛʨʘʜʫ ʪʨʘʜʠʮʽʡʥʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ex situ ʷʢ ʮʽʣʽ 

ʨʦʩʣʠʥʠ ʫ ʧʦʣʴʦʚʠʭ ʢʦʣʝʢʮʽʷʭ. ʂʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 
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ʛʝʥʝʪʠʯʥʠʭ ʢʦʣʝʢʮʽʷʭ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ, ʦʮʽʥʶʻʪʴʩʷ ~ 10000 ʟʨʘʟʢʽʚ. ʅʘ ʜʘʥʠʡ 

ʯʘʩ ʥʘ ʦʩʥʦʚʽ ʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ɼʅʂ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʧʦʥʘʜ 5000 

ʩʦʨʪʽʚ. ʄʘʡʞʝ ʢʦʞʥʘ ʢʨʘʾʥʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʤʘʻ ʚʣʘʩʥʫ ʢʦʣʝʢʮʽʶ ʛʝʨʤʧʣʘʟʤʠ 

ʚʠʥʦʛʨʘʜʫ, ʟʘʚʜʷʢʠ ʢʘʨʘʥʪʠʥʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʫ ʚʠʛʣʷʜʽ ʞʠʚʠʭ ʨʦʩʣʠʥ [49, 96]. ʅʘʡʙʽʣʴʰʘ 

ʘʤʧʝʣʦʛʨʘʬʽʯʥʘ ʢʦʣʝʢʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʌʨʘʥʮʽʾ ʚ ʤʽʩʪʽ ɺʘʩʩʘʣʝ, ʷʢʘ ʥʘʣʽʯʫʻ 

3200 ʩʦʨʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ 7200 ʢʣʦʥʽʚ. ʇʦʣʴʦʚʽ ʘʤʧʝʣʦʛʨʘʬʽʯʥʽ 

ʛʝʥʙʘʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʘʢʪʠʚʥʠʤʠ ʪʘ ʙʘʟʦʚʠʤʠ ʢʦʣʝʢʮʽʷʤʠ  

[42, 117]. ɼʽʡʩʥʦ ʚʘʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʣʴʦʚʫ ʢʦʣʝʢʮʽʶ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ, 

ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʦʰʠʨʝʥʥʷ. ʇʦʣʴʦʚʽ ʢʦʣʝʢʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʢʨʘʱʝ ʜʣʷ ʛʝʥʦʪʠʧʽʚ, ʷʢʽ ʧʨʠ ʩʪʘʪʝʚʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ ʜʘʶʪʴ 

ʨʦʟʱʝʧʣʝʥʥʷ ʛʝʥʽʚ, ʦʩʢʽʣʴʢʠ ʾʭ ʣʝʛʰʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʥʽʞ in vitro. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʦʣʴʦʚʠʡ ʛʝʥʙʘʥʢ ʻ ʥʘʡʢʨʘʱʠʤ ʤʝʪʦʜʦʤ ʟʙʝʨʝʞʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ex situ ʜʣʷ ʚʠʜʽʚ, ʱʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʚʠʥʦʛʨʘʜʫ [21]. 

ɿʘ ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ ʧʣʦʱʘ ʥʘʩʘʜʞʝʥʴ ʚʠʥʦʛʨʘʜʫ ʚ ʋʢʨʘʾʥʽ (ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʛʦ ɸʈ ʂʨʠʤ) ʩʢʦʨʦʪʠʣʘʩʷ ʫ 5 ʨʘʟʽʚ ʽ 

ʟʘʨʘʟ ʩʢʣʘʜʘʻ 48,7 ʪʠʩ. ʛʘ, ʟʦʢʨʝʤʘ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ï

35,7 ʪʠʩ. ʛʘ. ʋʨʦʞʘʡʥʽʩʪʴ ʚʠʥʦʛʨʘʜʫ ʚ ʋʢʨʘʾʥʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʢʨʝʤʽ 

ʩʧʨʠʷʪʣʠʚʽ ʧʝʨʽʦʜʠ, ʚ ʮʽʣʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʠʟʴʢʦʶ. ɺʘʣʦʚʽ ʟʙʦʨʠ ʚʠʥʦʛʨʘʜʫ 

ʪʘʢʦʞ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ. ɿʘ ʦʩʪʘʥʥʽ 40 ʨʦʢʽʚ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʥʦʛʨʘʜʫ ʚ ʋʢʨʘʾʥʽ ʩʢʦʨʦʪʠʚʩʷ ʚ ʜʚʘ ʨʘʟʠ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʽ ʚʠʥʦʨʦʙʩʪʚʘ ʚ ʢʨʘʾʥʽ ʻ: ʟʘʢʣʘʜʘʥʥʷ 

ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ; ʥʝʨʘʮʽʦʥʘʣʴʥʠʡ 

ʩʦʨʪʦʚʠʡ ʩʢʣʘʜ ʥʘʩʘʜʞʝʥʴ; ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʥʦʛʨʘʜʫ; 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʛʨʦʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʠʥʦʛʨʘʜʥʠʢʽʚ; ʟʘʛʘʣʴʥʘ ʢʨʠʟʘ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ [122]. 

ʄʘʪʦʯʥʠʢʠ ʧʽʜʱʝʧʥʠʭ ʣʦʟ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 9 ʩʦʨʪʘʤʠ, ʘ ʩʘʤʝ: 

ʈʽʧʘʨʽʷ * ʈʫʧʝʩʪʨʽʩ 101-14 (325 ʛʘ), ɹʝʨʣʘʥʜʽʝʨʽ * ʈʽʧʘʨʽʷ ʂʦʙʝʨʘ 5 ɹɹ (160 

ʛʘ), ɹʝʨʣʘʥʜʽʝʨʽ * ʈʽʧʘʨʽʷ ʉʆ4 (28 ʛʘ), ɹʝʨʣʘʥʜʽʝʨʽ * ʈʽʧʘʨʽʷ ʂʨʝʯʫʥʝʣ 2 (0,8 
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ʛʘ), ɹʝʨʣʘʥʜʽʝʨʽ * ʈʽʧʘʨʽʷ ʊʝʣʝʢʽ 5ʎ (1,7 ʛʘ), ʌʝʨʢʘʣ (2,1 ʛʘ), ʈʽʭʪʝʨ 110 (3,3 

ʛʘ), ʇʘʫʣʟʘ 1103 (1,2 ʛʘ), ʈʽʧʘʨʽʷ ɻʣʫʘʨ (5,8 ʛʘ ). ʉʦʨʪ ʧʽʜʱʝʧʫ 101-14, ʷʢʠʡ 

ʟʘʡʤʘʻ 61 % ʚʽʜ ʧʣʦʱʽ ʤʘʪʦʯʥʠʢʽʚ, ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ 

(253,8 ʛʘ ʘʙʦ 85,2 %). ʋ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʮʝʡ ʩʦʨʪ ʟʘʡʤʘʻ 63,2 %, ɸʈ 

ʂʨʠʤ ï 22 %, ʚ ɿʘʢʘʨʧʘʪʪʽ ï 22,9 %. ɼʨʫʛʝ ʤʽʩʮʝ ʟʘ ʧʣʦʱʝʶ ʟʘʡʤʘʻ ʩʦʨʪ 

ʂʦʙʝʨʘ 5ɹɹ ï 160,7 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 30,1 %. ɿ ʥʠʭ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ (71,5 %) 

ʟʥʘʭʦʜʠʪʩɹʷ ʚ ɸʈ ʂʨʠʤ, 24,3 % ï ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ, 4,4 % ï ʚ ɹʽʣʦʟʝʨʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ 1 % ï ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʉʦʨʪ ʉʆ4- 

ʟʘʡʤʘʻ 5,2 % ʧʣʦʱ ʤʘʪʦʯʥʠʢʽʚ, ʟ ʷʢʠʭ 42,7 % ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʍʝʨʩʦʥʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, 39,4 % ï ʚ ɸʈ ʂʨʠʤ ʽ 17,9 % ï ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʈʝʰʪʘ 6 ʧʽʜʱʝʧʥʠʭ 

ʩʦʨʪʽʚ ʚʠʨʦʱʫʶʪʴʩʷ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʚ ɸʈ ʂʨʠʤ ʽ ɿʘʢʘʨʧʘʪʪʽ. 

ʆʩʥʦʚʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʤʘʪʦʯʥʠʢʽʚ ʧʨʠʱʝʧʥʦʾ ʣʦʟʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 17 

ʩʪʦʣʦʚʠʭ ʽ 30 ʪʝʭʥʽʯʥʠʭ ʩʦʨʪʽʚ. ɯʟ ʩʪʦʣʦʚʠʭ ʩʦʨʪʽʚ ʥʘʡʙʽʣʴʰ ʦʙʨʦʙʣʶʚʘʥʽ ʮʝ: 

ɸʨʢʘʜʽʷ ï 16,6 %, ʄʦʣʜʦʚʘ ï 16,2 %, ʄʫʩʢʘʪ ʷʥʪʘʨʥʠʡ ï 9,4 %, ʈʘʥʥʽʡ 

ʄʘʛʘʨʘʯ ï 7,9 %, ʂʦʨʦʣʝʚʘ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ï 7,2 %. ʉʝʨʝʜ ʪʝʭʥʽʯʥʠʭ ʩʦʨʪʽʚ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ: ʄʝʨʣʦ ï 12 %, ʂʘʙʝʨʥʝ ʉʦʚʽʥʴʦʥ ï 10,6 %, 

ʉʫʭʦʣʠʤʘʥʩʴʢʠʡ ʙʽʣʠʡ ï 6,9 %, ʈʠʩʣʽʥʛ ï 6,8 %, ɹʽʘʥʢʘ ï 6,6 %, ʐʘʨʜʦʥʝ ï 

6,6 %, ʄʫʩʢʘʪ ʆʜʝʩʴʢʠʡ ï 6,3 % [137]. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʽ ʷʢʦʩʪʽ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʦʙʭʽʜʥʦ 

ʟʘʢʣʘʜʘʪʠ ʘʧʨʦʙʦʚʘʥʽ ʤʘʪʦʯʥʠʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʩʘʜʞʘʥʮʽʚ 

ʨʘʡʦʥʦʚʘʥʠʭ ʽ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʚ ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ 

ʟʦʥʽ. 

ɺ ʋʢʨʘʾʥʽ, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʻ ʟʙʝʨʝʞʝʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʦʨʪʠʤʝʥʪʫ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ (ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʩʫʭʘ), ʭʚʦʨʦʙ 

(ʤʽʣʜʴʶ, ʩʽʨʘ ʛʥʠʣʴ, ʦʾʜʽʫʤ) ʽ ʰʢʽʜʥʠʢʽʚ (ʧʝʨʰ ʟʘ ʚʩʝ, ʬʽʣʦʢʩʝʨʘ) [161]. 

ʆʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʩʦʨʪʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʚʠʱʝʚʢʘʟʘʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʧʨʠʱʝʧʣʝʥʦʾ ʽ 

ʫʢʨʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʚʠʥʦʛʨʘʜʫ, ʘ ʪʘʢʦʞ ʚʠʢʣʶʯʘʻ ʟ ʧʨʠʡʦʤʽʚ ʜʦʛʣʷʜʫ ʟʘ 
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ʨʦʩʣʠʥʘʤʠ ʦʙʨʦʙʢʫ ʧʝʩʪʠʮʠʜʘʤʠ, ʱʦ ʨʽʟʢʦ ʩʢʦʨʦʯʫʻ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʽ ʩʧʨʠʷʻ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʇʦʨʷʜ ʟ ʮʠʤ ʥʦʚʽ ʩʦʨʪʠ ʧʦʚʠʥʥʽ ʚʽʜʨʽʟʥʷʪʠʩʷ 

ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʷʢʽʩʪʶ, ʘ ʪʘʢʦʞ ʚʦʣʦʜʽʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ 

ʙʽʦʧʣʘʩʪʠʯʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʧʝʨʝʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʮʽ ʩʦʨʪʠ 

ʜʦʩʣʽʜʞʫʶʪʴ ʚ ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʠʭ ʚʠʥʦʛʨʘʜʥʠʢʽʚ. ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʽ ʥʘʣʝʞʠʪʴ ʚʠʨʦʙʥʠʮʪʚʫ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʨʦʙʮʽ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʱʝʧʣʝʥʠʭ ʽ ʢʦʨʝʥʝʚʣʘʩʥʠʭ 

ʩʘʜʞʘʥʮʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʩʢʦʨʝʥʠʤ ʩʧʦʩʦʙʘʤ ʚʠʨʦʱʫʚʘʥʥʷ ʨʘʡʦʥʦʚʘʥʠʭ 

ʩʘʜʞʘʥʮʽʚ ʮʽʥʥʠʭ, ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʪʘ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ, 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʫʣʴʪʨʘʨʘʥʥʽʭ ʽ ʨʘʥʥʽʭ ʛʨʫʧ, ʮʽʥʥʠʭ ʜʣʷ ʷʢʽʩʥʦʛʦ ʧʽʚʥʽʯʥʦʛʦ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʚʠʥʦʨʦʙʩʪʚʘ ʋʢʨʘʾʥʠ [137, 161]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʫʩʠʣʣʷ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘʢʦʞ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ 

ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ in vitro, ʷʢ 

ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʾ ʽ ʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ ʢʦʣʝʢʮʽʷʤ ʫ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ [84, 98]. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʨʦʟʨʦʙʢʘ 

ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʚʠʥʦʛʨʘʜʫ in vitro. ʆʜʥʘʢ ʪʘʢʽ ʧʨʦʪʦʢʦʣʠ 

ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʢʦʨʠʛʦʚʘʥʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʚʥʠʭ ʩʦʨʪʽʚ [1, 59]. ɼʝʷʢʽ ʘʚʪʦʨʠ ʚʢʘʟʫʶʪʴ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʩʢʣʘʜ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʥʦʛʨʘʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ. 

ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟ ʦʜʥʠʤ ʛʝʥʦʪʠʧʦʤ ʥʘ ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʦʪʨʠʤʘʥʽ ʟ ʽʥʰʠʤʠ ʛʝʥʦʪʠʧʘʤʠ [11]. 

ɯʥʰʠʤʠ ʤʦʞʣʠʚʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʮʠʭ ʤʝʪʦʜʽʚ ʻ ʯʠʩʣʝʥʥʽ ʤʘʥʽʧʫʣʷʮʽʾ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʩʦʤʘʢʣʦʥʘʣʴʥʽ ʚʘʨʽʘʮʽʾ [2]. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʮʝʜʫʨʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʚʥʦʮʽʥʥʠʭ ʨʦʩʣʠʥ ʟ ʤʝʨʠʩʪʝʤ ʜʦʩʠʪʴ ʪʨʠʚʘʣʘ ʽ ʚʠʤʘʛʘʻ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʪʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ [39, 54, 86]. 

1.2 ɻʽʧʦʪʝʨʤʽʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʥʦʛʨʘʜʫ 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʫ ʚʠʥʦʛʨʘʜʘʨʩʪʚʽ ʻ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ 

[134, 146, 151]. ɺʽʜʦʤʽ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ: ʚ ʟʝʤʣʷʥʠʭ 
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ʪʨʘʥʰʝʷʭ, ʣʴʦʭʘʭ, ʪʠʨʩʽ, ʧʽʩʢʫ, ʧʽʜ ʧʣʽʚʢʦʶ, ʚ ʭʦʣʦʜʠʣʴʥʠʭ ʢʘʤʝʨʘʭ. ʆʜʥʘʢ ʫ 

ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʩʧʦʩʦʙʽʚ ʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ, ʱʦ ʚʝʜʝ ʜʦ ʚʪʨʘʪʠ ʞʠʪʪʻʟʜʘʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʤʦʞʣʠʚʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʩʪʨʠʙʢʠ, ʟʤʽʥʫ ʚʦʣʦʛʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪ̔  ʜʠʭʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʪʨʘʪ ʚʫʛʣʝʚʦʜʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ ʘʞ ʜʦ ʟʘʛʠʙʝʣʽ 

ʙʨʫʥʴʦʢ [146, 151]. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʞʠʚʮʽʚ ʟʘʧʽʩʢʦʚʘʥʠʤʠ ʫ ʧʽʜʚʘʣʴʥʠʭ 

ʧʨʠʤ̔ɦʝʥʥʷʭ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʟʘʪʨʘʪʠ ʧʨʘʮʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʰʚʠʜʢʦʛʦ ʚʠʣʫʯʝʥʥʷ ʽ ʚʽʜʤʠʚʘʥʥʷ ʾʭ ʚʽʜ ʧʽʩʢʫ ʧʝʨʝʜ ʧʦʜʘʣʴʰʠʤʠ 

ʤʘʥʽʧʫʣʷʮʽʷʤʠ; ʧʠʣʴʥʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʷʢʽʩʪʶ ʧʨʠʱʝʧʥʠʭ ʥʦʞʽʚ ʽ ʩʝʢʘʪʦʨʽʚ, 

ʰʚʠʜʢʝ ʟʘʪʫʧʣʝʥʥʷ ʷʢʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʱʝʧʣʝʥʴ ʽ ʟʨʽʟʽʚ 

[150]. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʢʘʤʝʨʠ ʽ ʟʙʝʨʝʞʝʥʠʭ 

ʦʙ'ʻʢʪʽʚ, ʝʬʝʢʪʠʚʥʦ ʟʥʝʟʘʨʘʞʫʚʘʪʠ ʣʦʟʫ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʶ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʽ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʪʠ ʾʾ ʩʪʘʥ ʥʘ ʧʨʝʜʤʝʪ ʤʦʞʣʠʚʠʭ ʮʚʽʣʝʚʠʭ ʽ ʛʨʠʙʢʦʚʠʭ 

ʟʘʨʘʞʝʥʴ [157]. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʠʤ 

ʩʧʦʩʦʙʦʤ ʟʙʝʨʝʞʝʥʥʷ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʻ ʛʽʧʦʪʝʨʤʽʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʨʠ + 4ï0 Áʉ. ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʽʛʘʥʥʷ ʻ ʰʚʠʜʢʝ 

ʟʥʝʚʦʜʥʝʥʥʷ ʞʠʚʮ̔ʚ [143, 150]. ʊʨʘʜʠʮʽʡʥʦ, ʥʘʨʽʟʢʫ ʞʠʚʮʽʚ ʧʨʦʚʦʜʷʪʴ ʚʟʠʤʢʫ 

ʽ ʟʙʝʨʽʛʘʶʪʴ ʾʭ ʜʦ ʧʦʩʘʜʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ 

ʞʠʚʮʽʚ ʽ ʥʘʜʘʣʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʝʥʥʶ ʚʠʭʦʜʫ ʞʠʪʪʻʟʜʘʪʥʠʭ ʩʘʜʞʘʥʮʽʚ 

[150]. ʋ ʟʨʽʟʘʥʠʭ ʧʘʛʦʥʽʚ ʚʥʘʩʣʽʜʦʢ ʢʘʧʽʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʩʫʜʠʥ ʥʝʤʠʥʫʯʘ 

ʚʪʨʘʪʘ ʚʦʣʦʛʠ. ʎʝ ʚʝʜʝ ʜʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʽʜʩʠʭʘʥʥʷ ʪʢʘʥʠʥʠ ʞʠʚʮʷ ʩʧʦʯʘʪʢʫ 

ʟ ʧʦʚʝʨʭʥʽ ʟʨʽʟʽʚ, ʘ ʧʦʪʽʤ ʚʩʴʦʛʦ ʧʘʛʦʥʫ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ, 

ʱʦ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʘ ʚʪʨʘʪʘ ʚʦʜʠ ʢʣʽʪʠʥʘʤʠ ʚʠʢʣʠʢʘʻ ʧʦʩʠʣʝʥʥʷ ʜʠʭʘʥʥʷ ʪʘ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʪʨʘʪʠ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ [157]. ʅʘʚʽʪʴ ʫ ʩʪʘʥʽ ʛʣʠʙʦʢʦʛʦ 

ʩʧʦʢʦʶ ʢʣʽʪʠʥʠ ʚʠʥʦʛʨʘʜʫ ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʩʦʢʠʤʠ ʚʦʜʦʫʪʨʠʤʫʶʯʠʤʠ ʩʠʣʘʤʠ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʢʨʠʪʠʯʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʱʦ ʚʘʨʽʶʻ ʚʽʜ ʩʦʨʪʫ ʜʦ ʩʦʨʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʪʨʘʪʘ ʞʠʚʮʷʤʠ ʦʜʥʽʻʾ ʪʨʝʪʠʥʠ ʩʚʦʻʾ ʚʦʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 
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ʧʨʠʞʠʚʣʶʚʘʥʦʩʪʽ ʜʦ 50 %. ʊʘʢʠʤ ʯʠʥʦʤ, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʣʦʟʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʥʦʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʥʽʡ [143, 148]. 

ʆʜʥʠʤ ʽʟ ʧʨʠʡʦʤʽʚ ʟʙʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʻ ʾʭ 

ʧʘʨʘʬʽʥʫʚʘʥʥʷ [119, 149]. ɼʦ ʧʘʨʘʬʽʥʫ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʧʝʚʥʽ ʚʠʤʦʛʠ, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʽ ʦʙʨʦʙʢʠ ʱʝʧʣʝʥʴ. ʗʢ ʧʦʢʘʟʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʜʘʚʘʥʥʷ ʚʦʩʢʫ ʜʦ ʧʘʨʘʬʽʥʫ ʚ ʨʽʟʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʜʦʟʚʦʣʷʻ 

ʟʤʽʥʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʢʨʘʧʣʝʧʘʜʽʥʥʷ, ʧʝʨʝʪʚʦʨʠʪʠ ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʬʽʥʫ ʥʘ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʫ, ʧʦʣʽʧʰʠʪʠ ʝʣʘʩʪʠʯʥʽʩʪʴ, 

ʚʦʜʦʟʘʪʨʠʤʫʶʯʫ ʟʜʘʪʥʽʩʪʴ, ʘʜʛʝʟʽʶ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʧʣʽʚʢʠ [150]. ɸʚʪʦʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰʽ: ʧʘʨʘʬʽʥ 92 %, ʧʦʣʽʽʟʦʙʫʪʠʣʝʥ 5 %, ʢʘʥʽʬʦʣʴ 3 %; 

ʧʘʨʘʬʽʥ 80 %, ʚʽʩʢ ʥʝʦʢʠʩʥʝʥʠʡ 10 %, ʚʽʩʢ ʦʢʠʩʥʝʥʠʡ 10 %; ʧʘʨʘʬʽʥ 96 %, 

ʚʽʩʢ ʥʝʦʢʠʩʥʝʥʠʡ 2 %, ʚʽʩʢ ʦʢʠʩʥʝʥʠʡ 2 %; ʧʘʨʘʬʽʥ 70 %, ʚʽʩʢ ʥʝʦʢʠʩʥʝʥʠʡ 

15 %, ʚʽʩʢ ʦʢʠʩʥʝʥʠʡ 15 %. ʗʢʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʩʫʤʽʰʝʡ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʘʥʦʤ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʪʢʘʥʠʥ ʯʫʙʫʢʽʚ ʽ ʱʝʧ ʚʠʥʦʛʨʘʜʫ, ʟʙʝʨʝʞʝʥʽʩʪʶ ʚʽʯʦʢ, 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʚʦʣʦʛʠ ʫ ʯʫʙʫʢʘʭ, ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʶ ʱʝʧ ʫ ʰʢʽʣʮʽ, 

ʚʠʭʦʜʦʤ ʩʪʘʥʜʘʨʪʥʠʭ ʩʘʜʞʘʥʮʽʚ ʽʟ ʰʢʽʣʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʯʫʙʫʢʽʚ ʚʠʥʦʛʨʘʜʫ ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʙʫʣʘ 

ʩʫʤʽʰ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʴ ʽʟ 80 % ʧʘʨʘʬʽʥʫ, 10 % ʦʢʠʩʣʝʥʦʛʦ ʚʦʩʢʫ ʪʘ 10 % 

ʥʝʦʢʠʩʥʝʥʦʛʦ ʚʦʩʢʫ [150]. ʆʜʥʘʢ, ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʞʠʚʮʽʚ ʧʽʜ 

ʧʣʽʚʢʦʶ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʢʦʥʜʝʥʩʘʪ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ 

ʧʦʰʠʨʝʥʥʷ ʛʨʠʙʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʆʙʨʦʙʣʝʥʥʷ ʞʠʚʮʽʚ ʧʘʨʘʬʽʥʦʤ ʥʝ ʪʽʣʴʢʠ 

ʤʦʞʝ ʙʫʪʠ ʟʘʩʦʙʦʤ, ʱʦ ʦʙʝʨʽʛʘʻ ʫʢʦʨʦʯʝʥʽ ʞʠʚʮʽ ʚʽʜ ʰʚʠʜʢʦʾ ʚʪʨʘʪʠ ʚʦʣʦʛʠ, 

ʘ ʡ ʟʘʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʟ ʧʦʰʠʨʝʥʥʷʤ ʭʚʦʨʦʙ ʚ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ [2, 31]. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʪʘ ʟʘʛʦʪʽʚʣʽ ʤʘʪʝʨʽʘʣʫ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ, ʰʚʠʜʢʦ ʧʽʜʚʠʱʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʘʭ, ʱʦ ʚ ʧʨʘʢʪʠʮʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʚʠʤʦʯʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʠʤʫʣʶʚʘʪʠ ʞʠʚʮʽ ʪʘ 

ʧʽʜʥʷʪʠ ʚʦʣʦʛʽʩʪʴ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʽʚʥʷ [159]. ʆʩʢʽʣʴʢʠ ʧʘʩʠʚʥʝ ʥʘʩʠʯʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʦ, ʮʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʜʽʙ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʽ ʘʥʘʪʦʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʚʮʽʚ [148]. ʇʨʠ 
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ʪʨʠʚʘʣʦʤʫ ʚʠʤʦʯʫʚʘʥʥʽ ʞʠʚʮʽʚ ʟʨʦʩʪʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʧʣʠʚʫ ʪʦʢʩʠʯʥʦʩʪʽ 

ʨʦʟʯʠʥʽʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʠʟʠʢ ʛʽʧʦʢʩʽʾ ʙʨʫʥʴʦʢ, ʚʠʤʠʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʧʨʦʨʦʩʪʘʥʥʷ 

ʘʞ ʜʦ ʟʘʛʠʙʝʣʽ [74, 155]. 

ʂʨʽʤ ʪʦʛʦ ʨʷʜ ʘʚʪʦʨʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ ʧʝʨʽʦʜ ʟʘʤʦʯʫʚʘʥʥʷ ʧʨʠʱʝʧʥʠʭ ʽ 

ʧʽʜʱʝʧʥʠʭ ʣʦʟ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʠʤʠʚʘʥʥʷ ʚʽʨʫʩʽʚ ʽ ʙʘʢʪʝʨʽʡ ʟ ʭʚʦʨʠʭ 

ʞʠʚʮʽʚ ʽ ʧʨʦʥʠʢʥʝʥʥʷ ʾʭ ʚ ʪʢʘʥʠʥʠ ʨʘʥʽʰʝ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ [69, 123]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʽʚ ʟʙʝʨʝʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʞʠʚʮʽʚ, ʟʘʭʠʩʪ ʢʦʧʫʣʷʮʽʡʥʠʭ ʟʨʽʟʽʚ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʥʠʭ ʽʥʬʝʢʮʽʾ ʻ ʦʜʥʠʤ ʟ 

ʚʘʞʣʠʚʠʭ ʟʘʩʦʙʽʚ ʚ ʦʪʨʠʤʘʥʥʽ ʦʟʜʦʨʦʚʣʝʥʠʭ ʩʘʜʞʘʥʮʽʚ. 

1.3 ʂʨʽʦʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ 

1.3.1 ʄʝʪʦʜʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥ 

ʂʨʽʦʟʙʝʨʝʞʝʥʥʷ ï ʮʝ ʤʝʪʦʜ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʥʘʜʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (-196 ÁC), ʱʦ ʻ ʦʩʥʦʚʦʶ ʻʜʠʥʦʾ 

ʤʦʞʣʠʚʦʩʪʽ ʥʝʦʙʤʝʞʝʥʦ ʜʦʚʛʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʦʬʦʥʜʫ ʨʦʩʣʠʥ [51, 182]. 

ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʙʝʟ ʟʤʽʥ ʢʣʽʪʠʥʠ ʽ ʧʨʦʪʦʧʣʘʩʪʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, 

ʤʝʨʠʩʪʝʤʠ, ʟʽʛʦʪʠʯʥʽ ʽ ʩʦʤʘʪʠʯʥʽ ʟʘʨʦʜʢʠ, ʧʠʣʦʢ ʪʘ ʥʘʩʽʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʨʦʙʣʝʤ ʢʨʽʦʙʘʥʢʽʥʛʫ ʚʽʜʥʦʩʷʪʴʩʷ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ 

ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʠʭ ʟʨʘʟʢʽʚ ʧʽʩʣʷ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʦ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ, ʽ ʨʝʽʥʪʨʦʜʫʢʮʽʾ 

ʟʙʝʨʝʞʝʥʠʭ ʚʠʜʽʚ [175]. ʅʘʡʧʨʦʩʪʽʰʠʤ ʩʧʦʩʦʙʦʤ ʻ ʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ 

ʛʝʥʝʪʠʯʥʦʾ ʢʦʣʝʢʮʽʾ ʨʦʩʣʠʥ ʫ ʚʠʛʣʷʜʽ ʥʘʩʽʥʥʷ, ʪʘʢ ʷʢ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʥʘʩʽʥʥʽ 

ʚʽʜʥʦʩʥʦ ʤʘʣʠʡ ʽ ʧʨʠ ʟʘʢʣʘʜʮʽ ʾʭ ʥʘ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʝ ʽ ʢʨʽʦʛʝʥʥʝ 

ʟʙʝʨʽʛʘʥʥʷ ʥʝ ʤʘʻ ʧʦʪʨʝʙʠ ʫ ʜʦʨʦʛʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥ ̔ʽ ʩʧʝʮʽʘʣʴʥʽʡ ʧʽʜʛʦʪʦʚʮ:̔ 

ʟʥʝʚʦʜʥʝʥʥʷ, ʦʙʨʦʙʢʘ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ ʪʘ ʽʥ. [154]. ʇʨʠ ʮʴʦʤʫ 

ʥʘʡʜʝʰʝʚʰʠʤ ʽ ʥʘʜʽʡʥʠʤ ʻ ʟʙʝʨʽʛʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʰʘʭʪʘʭ ʫ ʚʽʯʥʽʡ ʤʝʨʟʣʦʪʽ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʘʛʫ ʚ ʩʪʨʦʢʘʭ ʟʙʝʨʽʛʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

+ 4 Áʉ, ʦʙʤʝʞʫʶʯʠ ʜʽʷʣʴʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʩʪʘʨʽʥʥʷ ʥʘʩʽʥʥʷ. ʋʩʧʽʭ 

ʢʨ̔ʦʛʝʥʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʦʣʦʛʽʩʪʶ 
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ʥʘʩʽʥʥʷ, ʰʚʠʜʢʽʩʪʶ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʽʜʽʛʨʽʚʘʥʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʨʬʦ-

ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ [153]. ɼʣʷ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʧʽʢʘʣʴʥʽ ʤʝʨʠʩʪʝʤʠ, ʽʟʦʣʴʦʚʘʥʽ ʟ ʨʦʩʣʠʥ, ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ in vitro 

[56]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʧʽʢʘʣʴʥʠʭ ʤʝʨʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʝʥʝʨʘʮʽʶ ʮʽʣʠʭ 

ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʻ ʚ ʛʝʥʝʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʦʯʥʠʤʠ ʢʦʧʽʷʤʠ 

ʚʠʭʽʜʥʠʭ ʨʦʩʣʠʥ. ʂʨʽʤ ʪʦʛʦ, ʢʫʣʴʪʫʨʫ ʽʟʦʣʴʦʚʘʥʠʭ ʘʧʽʢʘʣʴʥʠʭ ʤʝʨʠʩʪʝʤ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʥʷ ʚʽʜ ʚʽʨʫʩʽʚ [10]. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʛʝʥʝʪʠʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʷʜʫ ʨʦʩʣʠʥ, ʱʦ ʙʫʣʠ ʨʝʛʝʥʝʨʦʚʘʥʽ ʽʟ ʢʨʽʦʟʙʝʨʝʞʝʥʠʭ ʤʝʨʠʩʪʝʤ, 

ʥʘ ʬʝʥʦʪʠʧʽʯʥʦʤʫ, ʮʠʪʦʣʦʛʽʯʥʦʤʫ ʽ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ. ʅʽʷʢʠʭ ʛʝʥʝʪʠʯʥʠʭ 

ʟʤʽʥ ʫ ʨʦʩʣʠʥ, ʱʦ ʙʫʣʠ ʨʝʛʝʥʝʨʦʚʘʥʽ ʽʟ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʨʠʩʪʝʤ, ʥʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ [38]. 

ɺʠʞʠʚʘʥʥʷ ʘʧʽʢʘʣʴʥʠʭ ʤʝʨʠʩʪʝʤ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʤʝʪʦʜʠʢ, ʘ ʪʘʢʦʞ ʚʠʜʦʚʠʭ ʽ ʩʦʨʪʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʅʘ ʜʘʥʠʡ 

ʯʘʩ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʤʝʪʦʜʠʢʠ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʽ ʥʘʚʽʪʴ ʪʠʧʫ 

ʢʣʽʪʠʥ ʥʝʦʙʭʽʜʥʽ ʩʚʦʾ ʨʝʞʠʤʠ ʦʭʦʣʦʜʞʝʥʥʷ-ʚʽʜʽʛʨʽʚʫ, ʘ ʪʘʢʦʞ ʧʝʚʥʝ 

ʢʨʽʦʟʘʭʠʩʥʝ ʩʝʨʝʜʦʚʠʱʝ [82]. 

ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʟ ʫʩʧʽʭʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʧʦʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʨʦʩʣʠʥʥʽ ʪʢʘʥʠʥʠ, ʷʢʽ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ, ʦʭʦʣʦʜʞʫʶʪʴ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʚʽʜ 0,1 ʜʦ 1 Áʉ / ʭʚ ʜʦ -40 Áʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʤʦʨʦʞʫʚʘʯʘ, ʘ ʧʦʪʽʤ ʟʘʥʫʨʶʶʪʴ ʫ ʨʽʜʢʠʡ ʘʟʦʪ [10]. ʎʠʤ ʤʝʪʦʜʦʤ 

ʦʭʦʣʦʜʞʫʶʪʴ ʷʢ ʤʝʨʠʩʪʝʤʘʣʴʥʽ ʪʢʘʥʠʥʠ, ʪʘʢ ʽ ʢʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ. 

ɽʤʙʨʽʦʛʝʥʥʽ ʪʢʘʥʠʥʠ ʜʠʢʦʾ ʚʠʰʥʽ (Prunus avium L.) ʙʫʣʠ ʫʩʧʽʰʥʦ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨʠ ʦʜʥʦʩʪʫʧʝʥʝʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 

[30]. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʥ̔ʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ, ʤʝʨʠʩʪʝʤʠ 

ʫʢʣʘʜʘʶʪʴ ʫ ʘʣʴʛʽʥʘʪʥʠʡ ʛʝʣʴ, ʧʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʾʭ ʯʘʩʪʢʦʚʝ ʟʥʝʚʦʜʥʝʥʥʷ ʫ 

ʚʠʩʦʢʦʤʦʣʷʨʥʦʤʫ ʨʦʟʯʠʥʽ ʩʘʭʘʨʦʟʠ, ʘ ʧʦʪʽʤ ï ʫ ʧʦʪʦʮʽ ʩʪʝʨʠʣʴʥʦʛʦ ʧʦʚʽʪʨʷ 

ʜʦ ʧʝʚʥʦʛʦ ʚʤʽʩʪʫ ʚʦʣʦʛʠ (ʧʨʠʙʣʠʟʥʦ 20 %) [15]. ɯʥʢʘʧʩʫʣʴʦʚʘʥʽ ʤʝʨʠʩʪʝʤʠ 

ʫʢʣʘʜʘʶʪʴ ʫ ʢʨʽʦʧʨʦʙʽʨʢʠ ʽ ʟʘʥʫʨʶʶʪʴ ʫ ʨʽʜʢʠʡ ʘʟʦʪ. 
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ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ ʻ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʨʦʩʣʠʥʥʠʭ 

ʪʢʘʥʠʥ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʨʽʦʟʙʝʨʽʛʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ ʢʣʽʪʠʥ 

ʨʦʩʣʠʥ ʜʦ ʚʧʣʠʚʫ ʥʘʜʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʷʢʦʩʪʽ ʧʝʨʰʦʾ ʩʪʘʜʽʾ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʦʣʦʜʦʚʫ ʘʢʣʽʤʘʪʠʟʘʮʽʶ. ɼʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʛʝʨʤʧʣʘʟʤʠ in vitro ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʪʽʡʥʫ ʥʠʟʴʢʫ ʧʦʟʠʪʠʚʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʫ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʦʙʠ [13, 51, 80]. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʽʜʛʦʪʦʚʢʠ ʤʝʨʠʩʪʝʤ ʜʦ ʦʭʦʣʦʜʞʝʥʥʷ ʻ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʦʩʤʦʪʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢ 

ʧʨʘʚʠʣʦ, ʩʘʭʘʨʦʟʦʶ. ʄʦʞʣʠʚʦ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʮʫʢʨʽʚ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʝʤʙʨʘʥ ʚ ʫʤʦʚʘʭ ʩʠʣʴʥʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ 

[13]. ɼʦʚʝʜʝʥʦ, ʱʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʚʠʩʦʢʠʤ 

ʦʩʤʦʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʧʦʢʨʘʱʫʻ ʾʭ ʚʠʞʠʚʘʥʥʷ [14]. ʊʘʢʦʞ ʜʣʷ ʦʙʨʦʙʢʠ 

ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ (ɼʄʉʆ), ʷʢʠʡ 

ʟʙʽʣʴʰʫʻ ʜʽʘʤʝʪʨ ʧʦʨ ʫ ʢʣʽʪʠʥʽ ʽ ʧʦʢʨʘʱʫʻ ʜʠʬʫʟʽʶ ʥʝʦʙʭʽʜʥʠʭ ʨʝʯʦʚʠʥ. ɺʽʥ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ 

ʢʨʽʦʟʙʝʨʝʞʝʥʥʷ [82]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʫ ʚʽʪʨʠʬʽʢʘʮʽʾ [43]. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʨʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ ʦʙʨʦʙʣʷʶʪʴ 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʽ ʟʨʘʟʢʠ ʚʽʜʨʘʟʫ 

ʟʘʥʫʨʶʶʪʴ ʫ ʨʽʜʢʠʡ ʘʟʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʪʨʠʬʽʢʘʮʽʾ ʚʦʜʘ ʚ ʢʣʽʪʠʥʘʭ ʪʚʝʨʜʥʝ ʚ 

ʘʤʦʨʬʥʦʤʫ ʩʪʘʥʽ, ʪʠʤ ʩʘʤʠʤ ʟʘʧʦʙʽʛʘʻ ʫʪʚʦʨʝʥʥʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ 

ʢʨʠʩʪʘʣʽʚ ʣʴʦʜʫ ʽ ʧʦʰʢʦʜʞʝʥʥ ʁʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. ʄʝʪʦʜ ʚʽʪʨʠʬʽʢʘʮʽʾ ʙʫʚ 

ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ 5 ʩʦʨʪʽʚ ʷʙʣʫʥʽ ʽ 8 ʩʦʨʪʽʚ ʛʨʫʰʽ [66]. ʄʝʪʦʜʦʤ 

ʦʜʥʦʝʪʘʧʥʦʾ ʚʽʪʨʠʬʽʢʘʮʽʾ ʙʫʣʠ ʢʨʽʦʟʙʝʨʝʞʝʥʽ ʤʝʨʠʩʪʝʤʠ ʙʽʣʦ ʾ ʪʦʧʦʣʽ [50]. 

ʄʝʪʦʜʠ ʚʽʪʨʠʬʽʢʘʮʽʾ ʽ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ ʦʪʨʠʤʘʣʠ ʜʣʷ ʮʽʣʦʛʦ ʨʷʜʫ 

ʢʫʣʴʪʫʨ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ, ʷʢ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʽ. ʊʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʛʽʙʨʠʜʥʽ ʤʝʪʦʜʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʝʪʘʧʠ ʚʽʪʨʠʬʽʢʘʮʽʾ ʽ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ 

[82]. 

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʪʘ 

ʞʠʚʮʽʚ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʻ ʾʭ ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ ʢ ʭʦʣʦʜʫ, ʷʢʠʡ ʚʦʥʠ ʤʦʞʫʪʴ 
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ʜʦʩʷʛʪʠ, ʽ ʩʪʫʧʽʥʴ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʫ ʯʘʩ ʟʙʦʨʫ. ɾʠʚʮʽ, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʫ ʩʪʘʥʽ 

ʩʧʦʢʦʶ, ʤʦʞʫʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʱʦ ʾʭ ʧʦʚʽʣʴʥʦ 

ʦʭʦʣʦʜʞʫʚʘʪʠ ʜʦ ʟʘʥʫʨʝʥʥʷ ʫ ʨʽʜʢʠʡ ʘʟʦʪ [88]. 

ɺʠʜʠ ʷʙʣʫʥʴ ʟ ʚʠʩʦʢʦʶ ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʽʩʪʶ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ 

ʧʨʦʨʦʩʪʘʥʥʷ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʘ ʤʝʥʰ ʚʠʪʨʠʚʘʣʽ ʚʠʜʠ ʤʘʣʠ 

ʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ ʧʨʦʨʦʩʪʘʥʥʷ [99]. ʋʚʝʩʴ ʤʘʪʝʨʽʘʣ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʟ ʦʜʥʽʻʾ 

ʤʽʩʮʝʚʦʩʪʽ, ʘ ʦʪʞʝ, ʙʫʚ ʩʭʠʣʴʥʠʤ ʜʦ ʩʭʦʞʠʭ ʫʤʦʚ ʭʦʣʦʜʦʚʦʾ ʘʜʘʧʪʘʮʽʾ. ʊʦʤʫ 

ʙʨʫʥʴʢʠ, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʫ ʙʽʣʴʰ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ, ʧʨʠ ʤʽʥʫʩʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʦʢʘʟʫʶʪʴ ʢʨʘʱʝ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʨʽʚʥʷ ʭʦʣʦʜʦʚʦʾ ʘʜʘʧʪʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʜʘʚʥʦ ʚʽʜʦʤʦ, ʱʦ ʘʢʣʽʤʘʪʠʟʘʮʽʷ ʚ ʫʤʦʚʘʭ in vitro ʧʦʢʨʘʱʫʻ ʚʽʜʩʦʪʦʢ 

ʚʠʞʠʚʘʥʥʷ ʤʝʨʠʩʪʝʤ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ [13]. In situ ʨ̔ ʚʝʥʴ ʭʦʣʦʜʦʚʦʾ 

ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʨʦʢʫ ʚ ʨʽʢ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʚʽʪʣʦ, ʞʠʚʣʝʥʥʷ ʪʘ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʡ ʬʦʥ ʫ ʜʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ [72]. 

ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʙʨʫʥʴʦʢ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʻ ʨʽʚʝʥʴ ʟʥʝʚʦʜʥʝʥʥʷ, ʱʦ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʜʦ 

ʦʭʦʣʦʜʞʝʥʥʷ. ɸʚʪʦʨʠ ʨʦʙʦʪʠ [25] ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʷʙʣʫʥʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʠʡ ʟ ʧʘʛʦʥʽʚ, ʚ ʷʢʠʭ ʚʤʽʩʪ ʚʦʣʦʛʠ 

ʟʥʠʞʫʚʘʣʠ ʟ 45 % ʧʨʠ ʟʙʦʨʽ, ʜʦ 25ï30 % ʧʝʨʝʜ ʦʭʦʣʦʜʞʝʥʥʷʤ. ɹʨʫʥʴʢʠ, 

ʚʠʜʽʣʝʥʽ ʟ ʮʠʭ ʧʘʛʦʥʽʚ, ʪʘʢʦʞ ʤʽʩʪʠʣʠ 25ï30 % ʚʦʣʦʛʠ. 

ɹʨʫʥʴʢʠ ʛʨʫʰʽ ʤʘʣʠ ʥʘʡʢʨʘʱʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʢʦʣʠ ʚʤʽʩʪ ʚʦʣʦʛʠ ʙʫʣʦ ʟʤʝʥʰʝʥʦ ʧʨʠʙʣʠʟʥʦ ʜʦ 41 % 

[82]. 

ʐʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʚʽʜ 0,25 ÁC/ʭʚ ʜʦ 0,5 ÁC/ʭʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʤʝʨʠʩʪʝʤ, ʦʪʨʠʤʘʥʠʭ ʟ ʙʨʫʥʴʦʢ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʧʽʜ 

ʟʘʭʠʩʪʦʤ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ. ɼʣʷ ʦʙôʻʢʪʽʚ ʙʽʣʴʰʦʛʦ ʨʦʟʤʽʨʫ, ʥʘʧʨʠʢʣʘʜ, 

ʩʝʛʤʝʥʪʽʚ ʞʠʚʮʽʚ ʷʙʣʫʥʽ ʜʦʚʞʠʥʦʶ 35 ʤʤ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʚʽʣʴʥʽʰʽ 

ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ï 1 ÁC/ʛʦʜ. ʇʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽʡ ʰʚʠʜʢʦʩʪʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʥʦʩʫ ʟʨʘʟʢʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʨʽʜʢʠʡ ʘʟʦʪ 
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ʟʘʟʚʠʯʘʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -30 ʜʦ -40 ÁC [26]. ʗʢʱʦ ʢʨʽʦʧʨʦʪʝʢʪʦʨʠ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʥʦʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʘʢʣʽʤʘʪʠʟʘʮʽʾ 

ʪʘ ʚʠʜʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʽʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʞʝ ʚʠʢʣʶʯʘʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʛʽʜʨʘʪʘʮʽʾ ʟʨʘʟʢʽʚ. ʇʘʛʦʥʠ ʷʙʣʫʥʽ ʽʟ ʥʘʪʠʚʥʠʤ ʨʽʚʥʝʤ 

ʚʦʣʦʛʦʩʪʽ, ʱʦ ʙʫʣʠ ʦʭʦʣʦʜʞʝʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ ʙʣʠʟʴʢʦ 5 ÁC/ʜʦʙʘ, ʧʦʢʘʟʘʣʠ ʪʘʢʽ 

ʞ ʚʽʜʩʦʪʢʠ ʚʠʞʠʚʘʥʥʷ, ʷʢ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥ ̔ ʟʨʘʟʢʽʚ, ʷʢʽ ʙʫʣʠ ʩʧʦʯʘʪʢʫ 

ʟʥʝʚʦʜʥʝʥʽ ʜʦ 30 % ʚʦʣʦʛʦʩʪʽ, ʟʽ hʚʠʜʢʽʩʪʶ 1 ÁC/ʛʦʜ. [100]. ʊʘʢʦʞ ʙʫʣʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʙʝʨʝʞʝʥʥ ̫ ʞʠʚʮʽʚ ʭʫʨʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʜʫʨʠ 

ʦʭʦʣʦʜʞʝʥʥʷ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ 

in vitro [55]. 

ʄʝʨʠʩʪʝʤʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʟ ʙʨʫʥʴʦʢ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʪʘʢʦʞ ʤʦʞʥʘ 

ʟʙʝʨʝʛʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʚʽʪʨʠʬʽʢʘʮʽʾ. ɺʽʜʦʤʽ ʨʦʙʦʪʠ ʟ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʧʨʦʪʝ 

ʚʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʝ ʟʘʚʞʜʠ ʙʫʚ ʚʠʩʦʢʠʤ [36]. 

ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʝʪʦʜʠ, ʱʦ ʦʧʠʩʘʥʽ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ, ʚʢʣʶʯʘʶʯʠ 

ʨʝʛʫʣʴʦʚʘʥʫ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʽʪʨʠʬʽʢʘʮʽʶ ʪʘ ʽʥʢʘʧʩʫʣʷʮʽʶ- 

ʜʝʛʽʜʨʘʪʘʮʽʶ. ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʮʠʭ ʧʨʠʡʦʤʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʨʫʥʴʢʠ ʚʞʝ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʢʪʠʚʥʦ 

ʟʨʦʩʪʘʶʯʦʾ ʤʝʨʠʩʪʝʤʠ.  

ʄʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʧʦʚʠʥʝʥ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʽʚʥʷ ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʧʨʠʢʣʘʜ, 

ʙʘʛʘʪʦ ʚʠʜʽʚ ʻ ʜʦʩʠʪʴ ʤʦʨʦʟʦʩʪʽʡʢʠʤʠ, ʽ ʙʨʫʥʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʭʦʣʦʜʞʝʥʥʷ ʟ 

ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʚʠʜʢʽʩʪʶ [115]. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʤʝʨʠʩʪʝʤ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʟ ʙʨʫʥʴʦʢ ʥʝʭʦʣʦʜʦʚʠʪʨʠʚʘʣʠʭ ʚʠʜʽʚ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜ ʚʽʪʨʠʬʽʢʘʮʽʾ. ɹʨʫʥʴʢʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʪʘ ʤʝʨʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʜʫʞʝ ʭʦʣʦʜʦʚʠʪʨʠʚʘʣʠʭ ʚʠʜʽʚ, ʘʣʝ ʦʪʨʠʤʘʥʽ ʚ ʤʝʥʰ ʭʦʣʦʜʥʦʢʣʽʤʘʪʠʯʥʦʤʫ 

ʩʪʘʥʽ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʤʝʪʦʜʘʤʠ ʚʽʪʨʠʬʽʢʘʮʽʾ [10, 82]. 
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1.3.2 ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ 

ʇʽʦʥʝʨʩʴʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʟʙʝʨʽʛʘʥʥʶ 

ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʥʦʛʨʘʜʫ ʙʫʣʠ ʟ ʫʩʧʽʭʦʤ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʥʘ ʧʠʣʢʫ 

[28, 29]. ʅʘʜʘʣʽ ʟôʷʚʠʣʠʩʷ ʨʦʙʦʪʠ ʟ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ ʪʘ 

ʩʦʤʘʪʠʯʥʠʭ ʝʤʙʨʽʦʛʝʥʥʠʭ ʩʫʩʧʝʥʟʽʡ ʢʣʽʪʠʥ [18, 23, 32, 75, 76, 145]. 

ɿ 1990-ʭ ʨʦʢʽʚ ʙʫʣʠ ʦʧʠʩʘʥʽ ʥʦʚʽ ʢʨʽʦʛʝʥʥʽ ʧʨʦʮʝʜʫʨʠ ʟʽ ʟʙʝʨʝʞʝʥʥʷ 

ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ, ʚʢʣʶʯʘʶʯʠ ʽʥʢʘʧʩʫʣʷʮʽʶ-ʜʝʛʽʜʨʘʪʘʮʽʶ, ʚʽʪʨʠʬʽʢʘʮʽʶ, 

ʽʥʢʘʧʩʫʣʷʮʽʶ-ʚʽʪʨʠʬʽʢʘʮʽʶ ʪʘ ʢʨʘʧʣʠʥʥʫ ʚʽʪʨʠʬʽʢʘʮʽʶ, ʷʢʽ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʩʣʠʥ ʥʘ ʦʩʥʦʚʽ ʚʽʪʨʠʬʽʢʘʮʽʾ [19, 

82]. ʅʝʱʦʜʘʚʥʦ ʦʧʠʩʘʥʦ ʢʨʽʦʪʝʨʘʧʽʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʽʥʝʥʥʷ ʚʽʨʫʩʽʚ 

ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ [71, 72]. 

ʇʠʣʦʢ ʜʝʢʽʣʴʢʦʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʚʧʝʨʰʝ ʫʩʧʽʰʥʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʣʠ 

ʤʝʪʦʜʦʤ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ [28]. ʇʠʣʦʢ, ʷʢʠʡ ʙʫʚ 

ʧʦʧʝʨʝʜʥʴʦ ʦʭʦʣʦʜʞʝʥʠʡ ʜʦ -20 ÁC, ʟʘʥʫʨʶʚʘʣʠ ʫ ʨʽʜʢʠʡ ʘʟʦʪ, ʚʽʜʽʛʨʽʚʘʣʠ ʪʘ 

ʧʨʦʨʦʱʫʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʤʽʩʪʠʣʦ 20 % (w/v) ʩʘʭʘʨʦʟʠ. ʇʦʢʘʟʥʠʢʠ 

ʧʨʦʨʦʩʪʘʥʥʷ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 54,7 ʜʦ 77,3 % ʫ ʧ'ʷʪʠ ʩʦʨʪʽʚ V. vinifera. ʇʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʠʣʦʢ ʚʧʨʦʜʦʚʞ 5 ʨʦʢʽʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʟʘʣʠʰʘʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽ ʟ ʫʩʧʽʭʦʤ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʟʘʧʠʣʝʥʥʷ [29]. 

ɸʚʪʦʨʠ ʧʝʨʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ ʚʠʥʦʛʨʘʜʫ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʦʩʪʫʧʝʥʝʚʠʡ ʧʨʦʮʝʩ ʦʭʦʣʦʜʞʝʥʥʷ. ʋ ʩʚʦʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʘ ʤʝʨʠʩʪʝʤʠ ʚʠʜʫ  

V. Labrusca, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʚʠʥʦʛʨʘʜʥʠʭ ʣʦʟ ʫ ʨʽʟʥʽ ʩʝʟʦʥʠ. ʄʝʨʠʩʪʝʤʠ, 

1-2 ʤʤ ʟʘ ʨʦʟʤʽʨʦʤ, ʦʙʨʦʙʣʷʣʠ ʢʨʽʦʟʘʭʠʩʥʠʤ ʨʦʟʯʠʥʦʤ, ʱʦ ʤʽʩʪʠʚ 10 % 

(ʚʘʛʘ/ʦʙ'ʻʤ) ɼʄʉʆ ʽ 60 ʛ/ʣ ʛʣʶʢʦʟʠ, ʧʨʦʪʷʛʦʤ 2 ʛʦʜʠʥ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʪʽʤ ʟʨʘʟʢʠ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ -20, -30 ʽ -40 Áʉ, ʟʽ ʰʚʠʜʢʽʩʪʶ  

0,5 ÁC/ʭʚ, ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ ʥʘ ʟʙʝʨʝʞʝʥʥʷ. ʄʝʨʠʩʪʝʤʠ, 

ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʚʝʨʝʩʥʽ ʪʘ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʦʭʦʣʦʜʞʝʥʽ ʜʦ -30 Áʉ, ʥʝ 

ʚʠʞʠʚʘʣʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʩʪʫ ʙʨʫʥʴʦʢ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʣʠʰʝ ʫ ʟʨʘʟʢʽʚ 
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ʧʦʧʝʨʝʜʥʴʦ ʦʭʦʣʦʜʞʝʥʠʭ ʜʦ -20 Áʉ. ɸʣʝ ʟʨʦʩʪʘʥʥʷ ʧʘʛʦʥʽʚ ʙʫʣʦ ʜʫʞʝ 

ʧʦʚʽʣʴʥʠʤ ʽ ʫ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʾʭ ʥʝ ʚʜʘʣʦʩʷ ʚʽʜʥʦʚʠʪʠ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʨʠʩʪʝʤ, ʦʪʨʠʤʘʥʠʭ ʫ ʣʠʩʪʦʧʘʜʽ ʽ ʧʦʧʝʨʝʜʥʴʦ 

ʦʭʦʣʦʜʞʝʥʠʭ ʜʦ -20, -30 ʽ -40 ÁC, ʩʢʣʘʜʘʣʘ ʙʽʣʴʰ 70 % [23]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʣʘʥʪʽʚ, ʚʟʷʪʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, 

ʜʦʟʚʦʣʠʣʦ ʙ ʫʥʠʢʥʫʪʠ ʧʨʦʮʝʜʫʨʠ in vitro ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʦʯʥʠʭ ʢʫʣʴʪʫʨ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʨʦʩʣʠʥ [99]. ɼʦ ʮʽʻʾ ʧʦʨʠ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʜʦʧʦʚʽʜʽ 

ʧʨʦ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʶ ʚʠʥʦʛʨʘʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʠʩʪʝʤ ʘʙʦ ʙʨʫʥʴʦʢ ʫ 

ʩʪʘʥʽ ʩʧʦʢʦʶ, ʷʢʽ ʙʫʣʠ ʚʟʷʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ in situ: ʦʜʠʥ ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ [22], ʘ ʽʥʰʠʡ ï ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʪʦʢʦʣʫ ʢʨʘʧʣʠʥʥʦʾ- ʚʽʪʨʠʬʽʢʘʮʽʾ [37]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [22] ʙʨʫʥʴʢʠ, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ in situ, ʟʥʝʚʦʜʥʶʚʘʣʠ ʜʦ 

18 ʪʘ 25 % ʚʦʜʠ ʜʦ ʟʘʥʫʨʝʥʥʷ ʫ ʨʽʜʢʠʡ ʘʟʦʪ. ʇʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʥʝʚʝʣʠʢʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʜʣʷ ʙʨʫʥʴʦʢ ʟ ʚʦʣʦʛʽʩʪʶ 25 %, ʧʨʦʪʝ 

ʟʨʘʟʢʠ, ʷʢʽ ʙʫʣʠ ʟʥʝʚʦʜʥʝʥʽ ʜʦ 18 % ʚʦʣʦʛʦʩʪʽ, ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝ 

ʚʠʞʠʚʘʣʠ. 

ʇʦʚʽʜʦʤʣʷʻʪʴʩʷ ʪʘʢʦʞ ʧʨʦ ʜʚʦʝʪʘʧʥʠʡ ʤʝʪʦʜ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ 

ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʤʝʨʠʩʪʝʤ ʩʦʨʪʫ ʐʘʨʜʦʥʝ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʤʝʨʠʩʪʝʤ ʩʢʣʘʣʘ 24 % [76]. ɺʢʣʶʯʝʥʥʷ 5 % ɼʄʉʆ ʫ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʦʣʽʧʰʠʣʦ ʧʦʢʘʟʥʠʢʠ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ [75]. 

ɸʥʘʣʦʛʽʯʥʠʡ ʜʚʦʩʪʘʜʽʡʥʠʡ ʧʨʦʪʦʢʦʣ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ ʪʘʢʦʞ 

ʙʫʚ ʧʨʦʪʝʩʪʦʚʘʥʠʡ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʤʝʨʠʩʪʝʤ ʜʝʢʽʣʴʢʦʭ ʩʦʨʪʽʚ V. vinifera, 

ʘʣʝ ʟʨʦʩʪʘʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʭʦʯʘ ʚʦʥʠ ʽ ʤʘʣʠ 35ï50 % ʟʙʝʨʝʞʝʥʦʩʪʽ [61]. 

ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʤʝʨʠʩʪʝʤ ʛʽʙʨʠʜʘ LN33 ʽ ʩʦʨʪʫ ʉʫʧʝʨʽʦʨ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʪʦʢʦʣ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ. ʇʽʩʣʷ ʰʚʠʜʢʦʛʦ 

ʚʽʜʽʛʨʽʚʘʥʥʷ ʫ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ 40 ÁC ʧʨʦʪʷʛʦʤ 3 ʭʚ ʤʝʨʠʩʪʝʤʠ ʢʫʣʴʪʠʚʫʚʘʣʠ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʧʦʩʪʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟ ʜʦʜʘʚʘʥʥʷʤ 1 ʤʛ/ʣ  

6-ʙʝʥʟʠʣʘʜʝʥʠʥʫ ʽ 0,1 ʤʛ/ʣ 1-ʥʘʬʪʘʣʠʥʦʮʝʪʦʚʦʾ ʢʠʩʣʦʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ 
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ʯʠʥʥʠʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 60 ʽ 40 % ʞʠʪʪʻʟʜʘʪʥʠʭ ʤʝʨʠʩʪʝʤ ʜʣʷ ʛʽʙʨʠʜʘ LN33 ʽ 

ʩʦʨʪʫ ʉʫʧʝʨʽʦʨ ʚʽʜʧʦʚʽʜʥʦ [110]. 

ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʪʦʢʦʣ ʚʽʪʨʠʬʽʢʘʮʽʾ ʟ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʤʝʨʠʩʪʝʤ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʟ 4ï5 ʤʽʩ. ʨʦʩʣʠʥ in vitro, ʧʦʧʝʨʝʜʥʴʦ 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʫ 0,3 ʄ ʨʦʟʯʠʥʽ ʩʘʭʘʨʦʟʠ ʧʨʦʪʷʛʦʤ 3 ʜʽʙ ʽ ʧʦʪʽʤ ʝʢʩʧʦʥʫʚʘʣʠ ʫ 

ʨʦʟʯʠʥʽ ʩʘʭʘʨʦʟʠ ʟ ʛʣʽʮʝʨʠʥʦʤ ʧʨʦʪʷʛʦʤ 20 ʭʚ ʧʨʠ 25 Áʉ ʟ ʧʦʜʘʣʴʰʦʶ 

ʚʠʪʨʠʤʢʦʶ ʫ 50 % PVS2 ʧʨʠ 0 ÁC ʧʨʦʪʷʛʦʤ 30 ʭʚ, ʘ ʧʦʪʽʤ ʫ 100 % PVS2 ʧʨʠ 

0 Áʉ ʧʨʦʪʷʛʦʤ 50 ʭʚ [87]. ɿʥʝʚʦʜʥʝʥʽ ʤʝʨʠʩʪʝʤʠ ʟʘʥʫʨʶʚʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʨʽʜʢʠʡ ʘʟʦʪ. ʎʝʡ ʧʨʦʪʦʢʦʣ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ ʙʣʠʟʴʢʦ 

ʜʝʩʷʪʠ ʚʠʜʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʚʠʥʦʛʨʘʜʫ, ʟ ʚʽʜʩʦʪʢʦʤ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʽʣʴʰ ʥʽʞ 60 

% [53]. 

ɹʫʣʦ ʦʧʠʩʘʥʦ ʧʨʦʪʦʢʦʣ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʧʽʜʱʝʧʥʦʛʦ ʩʦʨʪʫ ʂʦʙʝʨ 5ɹɹ, ʤʝʪʦʜʦʤ ʽʥʢʘʧʩʫʣʷʮʽʾïʚʽʪʨʠʬʽʢʘʮʽʾ [8]. ʇʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʤʝʨʠʩʪʝʤʠ, ʷʢʽ ʙʫʣʠ ʽʥʢʘʧʩʫʣʴʦʚʘʥʽ ʫ 3 % ʘʣʴʛʽʥʘʪʫ 

ʥʘʪʨʽʶ, ʟ ʥʘʩʪʫʧʥʠʤ ʚʧʣʠʚʦʤ PVS2 ʧʨʦʪʷʛʦʤ 90 ʭʚ ʧʨʠ 0 Áʉ, ʚʽʜʽʛʨʽʚʘʣʠ ʫ 

ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʠ 40 Áʉ ʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʜʣʷ ʦʮʽʥʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. ʍʦʯʘ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʤʝʨʠʩʪʝʤʠ ʟʜʘʪʥʽ ʙʫʣʠ ʨʝʛʝʥʝʨʫʚʘʪʠ ʫ ʧʘʛʦʥʠ, ʪʝʤʧʠ 

ʚʽʜʨʦʩʪʘʥʥʷ ʟʘʣʠʰʘʣʠʩʷ ʥʠʟʴʢʠʤʠ [8]. 

ɹʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʤʝʨʠʩʪʝʤ ʜʦ ʜʝʛʽʜʨʘʪʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʫ 

ʨʽʜʢʦʤʫ ʘʟʦʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʨʦʩʪʘʥʥʷ ʧʘʛʦʥʽʚ [7, 8]. 

ɹʫʣʦ ʪʘʢʦʞ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʤʝʪʦʜ ʢʨʘʧʣʠʥʥʦʾ ʚʽʪʨʠʬʽʢʘʮʽ ʾ[70] 

ʥʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʝʥʦʪʠʧʽʚ ʽ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʚʠʜʦʚʦʛʦ ʘʙʦ ʛʝʥʦʩʧʝʮʠʬʽʯʥʦʛʦ 

ʦʙʤʝʞʝʥʥʷ, ʷʢʝ ʯʘʩʪʦ ʧʝʨʝʰʢʦʜʞʘʻ ʩʪʚʦʨʝʥʥ ʁʢʨʽʦʙʘʥʢʽʚ [70, 82, 111]. 

ɿ ʤʝʪʦʶ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʢʨʘʧʣʠʥʥʦʾ 

ʚʽʪʨʠʬʽʢʘʮʽʾ ʜʦʩʣʽʜʥʠʢʠ ʩʧʦʯʘʪʢʫ ʜʝʟʽʥʬʽʢʫʚʘʣʠ ʤʝʨʠʩʪʝʤʠ ʧʦʚʝʨʭʥʝʚʦ, ʘ 

ʧʦʪʽʤ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 3 ʜʥʽʚ ʫ ʪʝʤʨʷʚʽ ʧʨʠ 25 ÁC, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʾʭ 

ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ in vitro. ʄʝʨʠʩʪʝʤʠ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʣʠ ʨʦʟʯʠʥʦʤ 

ʩʘʭʘʨʦʟʠ ʟ ʛʣʽʮʝʨʠʥʦʤ ʧʨʠ 22 ÁC ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʪʨʠʤʫʚʘʣʠ ʫ 50 
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% PVS2 ʧʨʠ 0 ÁC ʧʨʦʪʷʛʦʤ 10ï15 ʭʚ, ʘ ʧʦʪʽʤ ʫ 100 % PVS2 ʧʨʦʪʷʛʦʤ 10ï20 

ʭʚ. ʇʽʩʣʷ ʜʝʛʽʜʨʘʪʘʮʽʾ ʟ PVS2, ʤʝʨʠʩʪʝʤʠ ʧʝʨʝʥʦʩʠʣʠ ʟ ʥʝʚʝʣʠʢʠʤ ʦʙôʻʤʦʤ 

ʨʦʟʯʠʥʫ ʥʘ ʩʤʫʞʢʠ ʟ ʘʣʶʤʽʥʽʻʚʦʾ ʬʦʣʴʛʠ ʽ ʟʘʥʫʨʶʚʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʨʽʜʢʠʡ ʘʟʦʪ. ʆʭʦʣʦʜʞʝʥʽ ʤʝʨʠʩʪʝʤʠ ʚʽʜʽʛʨʽʚʘʣʠ ʰʣʷʭʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʫ 

ʨʦʟʯʠʥ, ʱʦ ʤʽʩʪʠʚ 1,2 ʄ ʩʘʭʘʨʦʟʠ, ʧʨʦʪʷʛʦʤ 20 ʭʚ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʽ ʩʪʘʚʠʣʠ ʥʘ ʧʨʦʨʦʱʫʚʘʥʥʷ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 50 % [37]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʤʝʪʦʜ ʢʨʘʧʣʠʥʥʦʾ ʚʽʪʨʠʬʽʢʘʮʽʾ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʨʷʜʫ ʩʦʨʪʽʚ ʪʘ 

ʛʽʙʨʠʜʽʚ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ [12, 53]. 

ʅʘʩʽʥʥʷ ʚʠʥʦʛʨʘʜʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʨʪʦʜʦʢʩʘʣʴʥʦʾ ʛʨʫʧʠ, ʽ ʜʣʷ ʡʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʩʪʨʘʪʝʛʽʾ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʮʝʩ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʣʝʛʢʠʤ [37]. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʩʽʥʥʷ 

ʟʙʠʨʘʣʠ ʟʽ ʟʨʽʣʠʭ ʷʛʽʜ ʽ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4 Áʉ ʧʨʦʪʷʛʦʤ 10ï12 

ʪʠʞʥʽʚ ʜʦ ʩʪʘʥʫ ʩʧʦʢʦʶ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʩʽʥʥʷ ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʣʘʤʽʥʘʨʥʦʤʫ 

ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ 6 ʛʦʜ, ʧʝʨʝʜ ʧʨʷʤʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ. 

ʆʭʦʣʦʜʞʝʥʝ ʥʘʩʽʥʥʷ ʚʽʜʽʛʨʽʚʘʣʠ ʧʨʠ 40 ÁC ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʧʨʦʪʷʛʦʤ 1 ʭʚ, 

ʚʠʩʽʚʘʣʠ ʫ ʟʤʽʰʘʥʠʡ ʩʫʙʩʪʨʘʪ (ʪʦʨʬ'ʷʥʠʡ ʤʦʭ:ʧʽʩʦʢ = 1:1) ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʫ 

ʬʽʪʦʪʨʦʥʽ (22 Áʉ Ñ 1 Áʉ) ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ. ɼʘʣʽ ʥʘʩʽʥʥʷ ʧʨʦʨʦʱʫʚʘʣʠ ʜʦ ʩʪʘʜʽʾ 

ʩʽʷʥʮʽʚ ʧʽʩʣʷ 4 ʪʠʞʥʽʚ ʢʫʣʴʪʫʨʠ, ʟ ʦʪʨʠʤʘʥʥʷʤ ʧʨʦʨʦʩʪʘʥʥʷ 50ï70 %. 

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʩʦʤʘʪʠʯʥʠʭ ʝʤʙʨʽʦʛʝʥʥʠʭ 

ʪʢʘʥʠʥ ʚʠʥʦʛʨʘʜʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʤʝʪʦʜʦʤ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ  

[17, 18]. ʇʽʟʥʽʰʝ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʤʝʪʦʜ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ ʜʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʩʫʩʧʝʥʟʽʾ ʩʦʤʘʪʠʯʥʦʛʦ ʝʤʙʨʽʦʛʝʥʥʦʛʦ ʢʘʣʶʩʫ ʪʘ ʤʝʪʦʜ 

ʚʽʪʨʠʬʽʢʘʮʽʾ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʩʦʤʘʪʠʯʥʠʭ ʝʤʙʨʽʦʥʽʚ. ʇʨʠ ʩʧʨʦʙʽ 

ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʦʪʦʢʦʣ ʽʥʢʘʧʩʫʣʷʮʽʾ-ʜʝʛʽʜʨʘʪʘʮʽʾ ʜʦ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ 

ʩʦʤʘʪʠʯʥʠʭ ʝʤʙʨʽʦʥʽʚ ʚʘʞʣʠʚʠʭ ʛʝʥʦʪʠʧʽʚ ʚʠʥʦʛʨʘʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʠʟʴʢʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʞʠʚʘʥʥʷ, ʪʦʤʫ ʮʝʡ ʤʝʪʦʜ ʙʫʣʦ ʤʦʜʠʬʽʢʦʚʘʥʦ ʫ ʧʨʦʪʦʢʦʣ 

ʽʥʢʘʧʩʫʣʷʮʽʾ-ʚʽʪʨʠʬʽʢʘʮʽʾ, ʷʢʠʡ ʙʫʚ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ 6 ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜ 42 ʜʦ 82 % [109]. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʽ ʢʣʽʪʠʥʠ ʨʝʛʝʥʝʨʫʚʘʣʠ ʫ ʝʤʙʨʽʦʥʠ 

ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ ʽ ʚʠʨʦʙʣʷʣʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʝʤʙʨʽʦʥʽʚ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʨʦʟʚʠʪʢʫ, ʥʽʞ ʢʦʥʪʨʦʣʴʥʽ ʢʣʽʪʠʥʠ [6, 32, 62]. 

ʇʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʩʦʤʘʪʠʯʥʽ ʝʤʙʨʽʦʥʠ ʧʨʦʣʽʬʝʨʫʶʪʴ ʽ ʤʦʞʫʪʴ 

ʫʪʚʦʨʶʚʘʪʠ ʚʪʦʨʠʥʥʽ ʝʤʙʨʽʦʥʠ. ʎʽ ʚʪʦʨʠʥʥʽ ʝʤʙʨʽʦʥʠ ʟ ʫʩʧʽʭʦʤ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʜʘʣʽ, ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʮʽʣʽ ʨʦʩʣʠʥʠ, ʷʢʽ 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʽ ʩʪʨʫʢʪʫʨʥʦ ʽʜʝʥʪʠʯʥʽ ʤʘʪʦʯʥʠʤ ʨʦʩʣʠʥʘʤ [62]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʥʦʛʨʘʜʫ ʤʦʞʣʠʚʝ ʷʢ ʫ 

ʧʦʣʴʦʚʠʭ ʢʦʣʝʢʮʽʷʭ in vivo, ʪʘʢ ʽ in vitro ʫ ʛʽʧʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚʘʭ ʘʙʦ ʚ ʫʤʦʚʘʭ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʙʘʥʢʽʚ. ʉʢʣʘʜʥʦʱʽ ʧʨʠ ʛʽʧʦʪʝʨʤʽʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʧʝʚʥʠʭ ʩʦʨʪʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʫʤʦʚ ʪʘ ʩʝʨʝʜʦʚʠʱ, ʨʠʟʠʢʦʤ ʽʥʬʽʢʫʚʘʥʥʷ ʟʜʦʨʦʚʠʭ 

ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚʽʜ ʭʚʦʨʠʭ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʠʤʦʯʫʚʘʥʥʽ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʧʦʪʨʝʙʘ ʫ 

ʰʚʠʜʢʦʤʫ ʥʘʩʠʯʝʥʥʽ ʞʠʚʠʣʴʥʠʤʠ ʘʙʦ ʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ʦʙʫʤʦʚʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʥʘʩʠʯʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʙʫʜʦʚʠ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʢʫʫʤʫ. 

ɽʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʥʝ ʨʦʟʨʦʙʣʝʥʦ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʢʣʘʜʥʦʶ ʙʫʜʦʚʦʶ ʪʘ ʟʥʘʯʥʠʤ 

ʨʦʟʤʽʨʦʤ ʦʙôʻʢʪʘ, ʩʢʣʘʜʥʦʱʘʤʠ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ 

ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ. ʈʦʟʨʦʙʢʘ ʧʨʦʪʦʢʦʣʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʤʦʞʝ ʩʪʘʪʠ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ PVS ʟ ʥʘʩʪʫʧʥʦʶ 

ʚʽʪʨʠʬʽʢʘʮʽʻʶ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

2.1. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ 

ɸʥʘʣ̔ʟ ˇʨʫʥʪʫ ʥʘ ʤʽʩʮʽ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʚʠʥʦʛʨʘʜʥʠʢʫ ʧʦʙʣʠʟʫ  

ʩ. ɻʘʡʜʘʨʠ ɿʤʽʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʠʷʚʠʚ ʧʝʨʝʚʘʞʥʦ ʧʽʱʘʥʫ ʩʪʨʫʢʪʫʨʫ ʫ 

ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʘ ʥʘ ʛʣʠʙʠʥʽ 80 ʩʤ ʚʠʷʚʠʣʠ ʜʨʽʙʥʦʟʝʤ ʟ ʚʤʽʩʪʦʤ ʛʣʠʥʠ ʜʦ 

10 %. ɻʣʠʙʠʥʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʝʤʣʽ ʩʢʣʘʜʘʣʘ 35-40ʩʤ (ʨʠʩ. 2.1.1). ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʠ ʚʠʩʘʜʮʽ ʚʠʥʦʛʨʘʜʥʦʛʦ ʩʘʜʞʘʥʮʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʨʦʟʤʽʨʠ ʧʦʩʘʜʢʦʚʠʭ ʷʤ: 0.7 * 0.7 * 1 ʤ. 

ɸʥʘʣʽʟ ˇʨʫʥʪʫ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ 

ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʛʣʠʥʠ ʽ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ʰʘʨʽ ʽ ʥʘ ʛʣʠʙʠʥʽ 80 ʩʤ (ʨʠʩ. 2.1.2). ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟʨʦʩʪʘʥʥʷ ʽ ʰʚʠʜʢʦʛʦ ʚʩʪʫʧʫ ʚ ʬʘʟʫ ʧʣʦʜʦʥʦʰʝʥʥʷ ʧʨʠ ʚʠʩʘʜʮʽ ʚʠʥʦʛʨʘʜʥʦʛʦ 

ʩʘʜʞʘʥʮʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʪʘʥʜʘʨʪʥʠʡ ʨʦʟʤʽʨ ʧʦʩʘʜʢʦʚʠʭ ʷʤ:  

0.8 * 0.8 * 0.8 ʤ. ʅʝʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ˇʨʫʥʪ ʟ ʧʦʩʘʜʢʦʚʠʭ ʷʤ ʚʠʚʦʟʠʚʩʷ 

ʟʘ ʤʝʞʽ ʜʽʣʷʥʢʠ, ʘ ʷʤʘ ʟʘʧʦʚʥʶʚʘʣʘʩʷ ʧʽʜʛʦʪʦʚʣʝʥʦʶ ˇʨʫʥʪʦʩʫʤʽʰʰʁ . 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.1.1. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʟʝʤʣʽ ʧʽʜ ʘʤʧʝʣʦʛʨʘʬʽʯʥʫ ʢʦʣʝʢʮʽʶ ʧʦʙʣʠʟʫ 

ʩ. ɻʘʡʜʘʨʠ. 
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ʈʠʩ. 2.1.2. ʇʽʜʛʦʪʦʚʢʘ ʧʦʩʘʜʢʦʚʠʭ ʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʤʧʝʣʦʛʨʘʬʽʯʥʦ ʾ

ʢʦʣʝʢʮʽ ʾʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ʧʨʠ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʦʟʠ ʪʘ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʐʝʚʯʝʥʢʦ, ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, ʈʽʧʘʨʽʷ ʈʫʧʝʩʪʨʽʩ 

101/14 (ʈʈ101/14) ʪʘ ɿʘʛʘʜʢʘ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʤʦʨʦʟʦʩʪ̔ʡʢʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʙʫʜʦʚʽ (ʪʘʙʣ. 2.1.1). 

ʃʦʟʫ ʟʙʠʨʘʣʠ ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʟ ʜʦʩʣʽʜʥʠʭ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ 

ʢʦʣʝʢʮʽʡ [161] ʽ ʟʘʢʣʘʜʘʣʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʤʦʚʘʭ ʛʽʧʦʪʝʨʤʽʾ ʧʨʠ 4 Áʉ. 

ʅʘʪʠʚʥʘ ʚʦʣʦʛʽʩʪʴ ʣʦʟʠ ʙʫʣʘ ʫ ʤʝʞʘʭ 52ï59 %, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʢʨʠʪʝʨʽʷʤ. 

ɺʧʣʠʚ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʘʭʘʨʦʟʠ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʘ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ 

ʦʜʥʦʨʽʯʥʠʭ ʞʠʚʮ̫ʭ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʐʝʚʯʝʥʢʦ. 
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ʊʘʙʣʠʮʷ 2.1.1 

ɻʦʣʦʚʥʽ ʦʟʥʘʢʠ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ 

 

ʆʟʥʘʢʠ 

ʉʦʨʪʠ ʚʠʥʦʛʨʘʜʫ 

ʐʝʚʯʝʥʢʦ ʈʫʩʴʢʠʡ 

ʂʦʥʢʦʨʜ 

ɿʘʛʘʜʢʘ ʈʈ 101/14 

ʇʨʠʟʥʘʯʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʚʠʥʥʠʡ ʩʪʦʣʦʚʠʡ ʧʽʜʱʝʧʥʠʡ 

ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, Áʉ -25 -30 -25 -35 

ɺʽʜʦʢʨʝʤʣʝʥʽʩʪʴ 

ʙʨʫʥʴʢʠ ʚʽʜ ʣʦʟʠ, 

ʙʘʣʠ 

3 3 5 1 

ʑʽʣʴʥʽʩʪʴ ʣʦʟʠ, 

ʙʘʣʠ 

3 3 1 5 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, 

ʙʘʣʠ 

3 4 3 5 

ʈʦʟʤʽʨ ʙʨʫʥʴʢʠ, 

ʙʘʣʠ 

3 3 5 1 

ʇʨʠʤʽʪʢʠ: ʫ ʙʘʣʘʭ ʚʽʜ 1 ʜʦ 5 ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʧʨʦʷʚʣʝʥʥʷ ʦʟʥʘʢʠ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʨʽʦʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʩʧʦʩʦʙʽʚ ʥʘʩʠʯʝʥʥʷ ʥʘ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʙʨʫʥʴʦʢ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʩʴʢʠʡ 

ʂʦʥʢʦʨʜ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʥʘ ʾʭ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʽ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʴʦʭ ʩʦʨʪʘʭ ʚʠʥʦʛʨʘʜʫ: 

ʧʽʜʱʝʧʥʠʡ ʩʦʨʪ ʈʽʧʘʨʽʷ ʈʫʧʝʩʪʨʽʩ 101/14 (ʈʈ101/14), ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʩʦʨʪ 

ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ ʪʘ ʩʪʦʣʦʚʠʡ ʩʦʨʪ ɿʘʛʘʜʢʘ.  

ɹʨʫʥʴʢʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʽʟ ʥʝʚʝʣʠʢʦʶ ʜʽʣʷʥʢʦʶ ʜʝʨʝʚʠʥʠ 20-25 ʤʤ 

(ʨʠʩ. 2.1.3) ʚʠʜʽʣʷʣʠ ʟ ʦʜʥʦʨʽʯʥʦʾ ʣʦʟʠ, ʟʽʙʨʘʥʦʾ ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʨʦʩʣʠʥʥʠʭ ʚʽʪʨʠʬʽʢʫʶʯʠʭʩʷ ʨʦʟʯʠʥʽʚ (plant 

vitrification solution, PVS) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 1,2-ʧʨʦʧʘʥʜʽʦʣ (1,2-ʇɼ), 

ʝʪʠʣʝʥʛʣʽʢʦʣʴ (ɽɻ), ʛʣʽʮʝʨʠʥ, ɼʄʉʆ ʪʘ ʩʘʭʘʨʦʟʫ. ʋʩʽ ʨʝʯʦʚʠʥʠ ʙʫʣʠ 

ʢʚʘʣʽʬʽʢʘʮʽʾ çʭ.ʯ.è ʘʙʦ çʯ.ʜ.ʘ.è (çSigma ï Aldrichè, ʉʐɸ ʪʘ çʈʝʘʭʠʤè, ʈʦʩʽʷ). 

ʉʢʣʘʜ ʜʦʩʣʽʜʞʝʥʠʡ ʨʦʟʯʠʥʽʚ PVS ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.1.2. ʈʦʟʯʠʥʠ 

ʚʠʛʦʪʦʚʣʷʣʠ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʘʩʽʛʝïʉʢʫʛʘ (Mʉ) [64, 167]. 
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ʈʠʩ. 2.1.3. ɺʠʜʽʣʝʥʥʷ ʙʨʫʥʴʦʢ ʟ ʥʝʚʝʣʠʢʦʶ ʜʽʣʷʥʢʦʶ ʜʝʨʝʚʠʥʠ. 

 

ʊʘʙʣʠʮʷ 2.1.2 

ʉʢʣʘʜ ʜʦʩʣʽʜʞʝʥʠʭ ʢʨʽʦʢʦʥʩʝʨʚʫʶʯʠʭ ʨʦʟʯʠʥʽʚ PVS [82, 107] 

ʈʦʟʯʠʥ ʉʢʣʘʜ 

PVS1 22 % ʛʣʽʮʝʨʠʥʫ+13 % 1,2-ʇɼ+13 % ɽɻ+6 % ɼʄʉʆ + 

0,4 ʄ ʩʘʭʘʨʦʟʠ 

PVS2 30 % ʛʣ̔ʮʝʨʠʥʫ+15 % ɽɻ+15 % ɼʄʉʆ+0,4 ʄ ʩʘʭʘʨʦʟʠ 

PVS3 44 % ʛʣʮ̔ʝʨʠʥʫ+44 % ʩʘʭʘʨʦʟʠ 

PVS4 35 % ʛʣ̔ʮʝʨʠʥʫ+20 % ɽɻ+0,6 ʄ ʩʘʭʘʨʦʟʠ 

PVSN 15 % ʛʣʽʮʝʨʠʥʫ + 15 % ɽɻ+34 % ʩʘʭʘʨʦʟʠ 
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2.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

2.2.1 ʄʝʪʦʜ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʢʫʫʤʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ɺʽʜʧʨʘʮʶʚʘʥʥʷ ʤʝʪʦʜʫ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʨʦʟʨʦʙʣʝʥʽʡ ʚ ɯʇʂʽʂ ʅɸʅʋ 

ʣʘʙʦʨʘʪʦʨʥʽʡ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʡʥʽʡ ʫʩʪʘʥʦʚʮʽ (ʨʠʩ. 2.2.1.1). 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʩʢʣʘʜʘʻ ʥʝ ʙʽʣʴʰʝ 60 ʦʜʥʦʚʫʟʣʦʚʠʭ ʞʠʚʮʽʚ ʥʘ 

ʛʦʜʠʥʫ [183]. 

 

 

ʈʠʩ. 2.2.1.1. ʉʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʾ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ: 1 ï 

ʻʤʥʽʩʪʴ ʟ ʨʦʟʯʠʥʦʤ, 2 ï ʩʠʣʽʢʦʥʦʚʠʡ ʰʣʘʥʛ, 3 ï ʛʨʘʜʫʡʦʚʘʥʠʡ ʨʝʟʝʨʚʫʘʨ, 4 ï 

ʢʨʠʰʢʘ, 5 ï ʰʣʘʥʛ, 6 ï ʟʘʪʠʩʢʘʯʽ, 7 ï ʝʢʩʠʢʘʪʦʨ, 8 ï ʤʘʥʦʤʝʪʨ-ʚʘʢʫʦʤʝʪʨ, 9 ï 

ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ, 10 ï ʨʦʟʜʽʣʶʚʘʯ ʧʦʪʦʢʫ, 11 ï ʞʠʚʝʮʴ. 

 

ʄʝʪʦʜʠʢʘ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɸʧʽʢʘʣʴʥʽ 

ʯʘʩʪʠʥʠ ʞʠʚʮʷ (11) ʬʽʢʩʫʚʘʣʠ ʚ ʩʠʣʽʢʦʥʦʚʦʤʫ ʰʣʘʥʛʫ (2), ʷʢʠʡ ʙʫʚ ʟôʻʜʥʘʥʠʡ 
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ʟ ʛʨʘʜʫʡʦʚʘʥʠʤ ʨʝʟʝʨʚʫʘʨʦʤ (3) ʜʣʷ ʦʮʽʥʢʠ ʦʙʩʷʛʫ ʧʨʦʽʥʬʽʣʴʪʨʦʚʘʥʦʾ ʨʽʜʠʥʠ. 

ʇʽʜʛʦʪʦʚʣʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʦʧʫʩʢʘʣʠ ʚʥʠʟ ʧʦ ʥʘʧʨʘʚʣʷʶʯʽʡ ʽ ʧʦʤʽʱʘʣʠ ʚ 

ʻʤʥʽʩʪʴ ʟ ʨʦʟʯʠʥʦʤ (1) ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʧʽʜ ʯʘʩ ʧʦʜʘʯʽ ʪʠʩʢʫ ʚʩʷ 

ʧʦʚʝʨʭʥʷ ʞʠʚʮʷ ʙʫʣʘ ʟʘʥʫʨʝʥʘ ʫ ʨʽʜʠʥʫ, ʱʦ ʚʠʢʣʶʯʘʣʦ ʙ ʾʾ ʟʽʪʢʥʝʥʥʷ ʟ 

ʧʦʚʽʪʨʷʤ. ʇʦʪʽʤ ʚʢʣʶʯʘʣʠ ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ (9) ʽ ʜʦʩʷʛʘʣʠ ʚ ʨʝʩʠʚʝʨʽ, ʚ ʷʢʦʩʪʽ 

ʷʢʦʛʦ ʚʠʩʪʫʧʘʚ ʝʢʩʠʢʘʪʦʨ (7), ʥʝʦʙʭʽʜʥʠʡ ʚʘʢʫʫʤ, ʷʢʠʡ ʨʝʻʩʪʨʫʚʘʣʠ 

ʚʘʢʫʫʤʤʝʪʨʦʤ (8). ʇʦʪʽʤ ʚʽʜʢʨʠʚʘʣʠ ʟʘʛʘʣʴʥʫ ʤʘʛʽʩʪʨʘʣʴ ʽ ʽʥʽʮʽʶʚʘʣʠ ʧʨʦʮʝʩ 

ʽʥʬʽʣʴʪʨʘʮʽʾ. ʈʽʜʠʥʘ ʟ ʢʦʥʪʝʡʥʝʨʘ ʧʦʯʠʥʘʣʘ ʧʽʜʽʡʤʘʪʠʩʷ ʧʦ ʪʨʫʙʯʘʩʪʦ-

ʢʘʧʽʣʷʨʥʽʡ ʩʪʨʫʢʪʫʨʽ ʞʠʚʮʷ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʪʨʘʧʣʷʣʘ ʫ ʛʨʘʜʫʡʦʚʘʥʠʡ 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʡ ʨʝʟʝʨʚʫʘʨ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʩʠʯʝʥʥʷ. 

ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʧʨʦʮʝʩʫ ʽʥʬʽʣʴʪʨʘʮʽʾ ʢʨʘʥ ʧʦʜʘʯʽ ʚʘʢʫʫʤʫ (6) ʧʝʨʝʢʨʠʚʘʣʠ, 

ʚʘʢʫʫʤ ʩʢʠʜʘʣʠ, ʢʦʥʩʪʨʫʢʮʽʶ ʚʠʪʨʠʤʫʚʘʣʠ ʜʝʷʢʠʡ ʯʘʩ ʽ ʧʦʪʽʤ ʧʣʘʚʥʦ 

ʧʽʜʥʽʤʘʣʠ ʚʛʦʨʫ, ʧʽʩʣʷ ʯʦʛʦ ʞʠʚʝʮʴ ʚʠʪʷʛʘʣʠ, ʘ ʽʥʬʽʣʴʪʨʘʪ ʘʙʦ ʫʪʠʣʽʟʫʚʘʣʠ, 

ʘʙʦ ʬʽʣʴʪʨʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʝʜ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʬʽʣʴʪʨʫʚʘʪʠ ʨʦʟʯʠʥ, ʪʘʢ ʷʢ 

ʩʪʦʨʦʥʥʽ ʜʦʤʽʰʢʠ ʤʦʞʫʪʴ ʟʘʢʫʧʦʨʶʚʘʣʠ ʢʘʧʽʣʷʨʠ ʽ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʩʠʯʝʥʥʷ, ʘ ʦʪʞʝ ʽ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ. 

ɿʘʩʪʦʩʦʚʘʥʠʡ ʫ ʨʦʙʦʪʽ ʧʦʥʠʞʝʥʠʡ ʪʠʩʢ ʩʢʣʘʜʘʚ 70 ʢʇʘ [166]. ʇʽʜʙʦʨ 

ʪʠʩʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʟ ʦʛʣʷʜʫ ʥʘ ʜʘʥʽ ʧʨʦ ʩʠʣʫ ʪʠʩʢʫ ʧʘʩʦʢʠ 

ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʚ ʧʝʨʽʦʜ ʩʦʢʦʨʫʭʫ, ʷʢʘ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ  

200 ʢʇʘ ʽ ʥʝ ʤʘʻ ʪʨʘʚʤʫʶʯʦʛʦ ʝʬʝʢʪʫ ʥʘ ʙʨʫʥʴʢʠ [147]. ʂʽʣʴʢʽʩʥʦʶ ʦʮʽʥʢʦʶ 

ʟʘʚʝʨʰʝʥʥʷ ʥʘʩʠʯʝʥʥʷ ʩʣʫʞʠʚ ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʚʢʣʶʯʝʥʥʷ ʢʨʘʥʘ ʧʦʜʘʯʽ 

ʚʘʢʫʫʤʫ ʜʦ ʧʦʷʚʠ ʽʥʬʽʣʴʪʨʘʪʫ ʚ ʛʨʘʜʫʡʦʚʘʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ. 

 

2.2.2 ʆʧʪʠʤʽʟʘʮʽʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʥʘʩʠʯʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʚʮʽʚ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʫʩʪʘʥʦʚʢʫ ʧʽʜʚʠʱʝʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ (ʨʠʩ. 2.2.2.1). ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʝ ʪʠʤ, ʱʦ ʚ 

ʧʨʠʩʪʨʦʾ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ (ʨʠʩ. 2.2.1.1) 
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ʜʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʽ ʽʥʬʽʣʴʪʨʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʟ ʢʨʘʥʘʤʠ, ʷʢʘ ʟʘʢʨʽʧʣʝʥʘ ʥʘ 

ʰʪʘʪʠʚʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ, ʽ ʨʦʟʜʽʣʶʚʘʯʽ ʧʦʪʦʢʫ, ʷʢʽ 

ʤʘʶʪʴ ʧʘʪʨʫʙʢʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʞʠʚʮʽʚ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʾ 

ʻʤʥʦʩʪʽ ʟ ʢʨʘʥʘʤʠ ʽ ʨʦʟʜʽʣʶʚʘʯʽʚ ʧʦʪʦʢʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ 

ʥʘʩʠʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʚʮʽʚ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʽʣʴʢʽʩʪʴ ʞʠʚʮʽʚ 

ʤʦʞʥʘ ʚʘʨʽʶʚʘʪʠ ʰʣʷʭʦʤ ʟʤʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʜʽʣʶʚʘʯʽʚ ʧʦʪʦʢʫ ʽ/ʘʙʦ 

ʢʽʣʴʢʦʩʪʽ ʧʘʪʨʫʙʢʽʚ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰ 300 

ʞʠʚʮʽʚ ʟʘ ʛʦʜʠʥʫ [168]. 

 

ʈʠʩ. 2.2.2.1. ʉʭʝʤʘ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʽʜʚʠʱʝʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ: 1 ï ʻʤʥʽʩʪʴ ʟ ʨʦʟʯʠʥʦʤ, 2 ï ʝʣʘʩʪʠʯʥʽ ʧʝʨʝʭʽʜʥʠʢʠ, 3 ï 

ʨʦʟʜʽʣʶʚʘʯʽ  ʧʦʪʦʢʫ, 4 ï ʧʘʪʨʫʙʢʠ, 5 ï ʢʨʘʥʠ, 6 ï ʽʥʬʽʣʴʪʨʘʮʽʡʥʘ ʻʤʥʽʩʪʴ, 7 ï 

ʰʪʘʪʠʚ, 8 ï ʟʘʪʠʩʢʘʯʽ, 9 ï ʚʘʢʫʫʤʥʠʡ ʰʣʘʥʛ, 10 ï ʚʘʢʫʫʤʤʝʪʨ, 11 ï ʝʢʩʠʢʘʪʦʨ, 

12 ï ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ, 13 ï ʧʝʨʝʭʽʜʥʠʢʠ. 
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ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʪʘ ʤʝʪʦʜʠʢʘ ʥʘʩʠʯʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʘʧʽʢʘʣʴʥʽ ʢʽʥʮʽ ʞʠʚʮʽʚ ʟôʻʜʥʫʶʪʴ ʯʝʨʝʟ ʝʣʘʩʪʠʯʥʽ ʧʝʨʝʭʽʜʥʠʢʠ (2) ʟ 

ʧʘʪʨʫʙʢʘʤʠ (4) ʨʦʟʜʽʣʶʚʘʯʽʚ (3) ʧʦʪʦʢʫ, ʷʢʽ ʧʽʜôʻʜʥʘʥʽ ʜʦ ʢʨʘʥʽʚ (5) 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʾ ʻʤʥʦʩʪʽ (6). ɯʥʬʽʣʴʪʨʘʮʽʡʥʫ ʻʤʥʽʩʪʴ ʟ ʞʠʚʮʷʤʠ ʟʤʽʱʫʶʪʴ ʜʦ 

ʥʠʟʫ ʧʦ ʰʪʘʪʠʚʫ (7). ɹʘʟʘʣʴʥʽ ʢʽʥʮʽ ʞʠʚʮʽʚ ʧʦʤʽʱʫʶʪʴ ʫ ʻʤʥʽʩʪʴ (1) ʟ 

ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ ʽ ʚʢʣʶʯʘʶʪʴ ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ (11). ʇʨʠ ʮʴʦʤʫ ʚ ʝʢʩʠʢʘʪʦʨʽ 

(9) ʪʘ iʥʬiʣʴʪʨʘʮiʡʥiʡ ʤ̒ʥʦʩʪʽ (6) ʬʦʨʤʫʻʪʴʩʷ ʟʨʽʜʞʝʥʘ ʘʪʤʦʩʬʝʨʘ, ʚʝʣʠʯʠʥʫ 

ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʤʝʪʨʘ (10). ʇʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʚʽʜʢʨʠʚʘʶʪʴ ʢʨʘʥʠ (5) ʽʥʬʽʣʴʪʨʘʮʽʡʥʽʡ ʻʤʥʦʩʪʽ 

(6) ʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʪʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʞʠʚʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʧʦ ʚʦʣʦʢʥʘʤ ʞʠʚʮʽʚ, ʷʢʘ ʧʦʧʘʜʘʻ ʚ 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʻʤʥʽʩʪʴ (6). ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʧʨʦʮʝʩʫ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʟʘʪʠʩʢʘʯ (7), ʢʨʘʥʠ (5) ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʾ ʻʤʥʦʩʪʽ (6), ʩʢʠʜʘʶʪʴ 

ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʻʤʥʽʩʪʴ (6) ʟʤʽʱʫʶʪʴ ʫʛʦʨʫ ʧʦ ʰʪʘʪʠʚʫ 

(7). ɾʠʚʮʽ ʚʠʡʤʘʶʪʴ ʟ ʝʣʘʩʪʠʯʥʠʭ ʧʝʨʝʭʽʜʥʠʢʽʚ (2) ʨʦʟʜʽʣʶʚʘʯʽʚ (3) ʧʦʪʦʢʫ ʽ 

ʚʠʪʨʠʤʫʶʪʴ ʜʝʷʢʠʡ ʯʘʩ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʽʜʠʥʠ ʧʦ ʞʠʚʮʶ. 

 

2.2.3 ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʽʚ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʦʮʽʥʶʚʘʣʠ 

ʚʽʟʫʘʣʴʥʦ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʘʨʚʣʝʥʥʷ ʟʨʽʟʽʚ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʝʦʟʠʥʫ (1 

ʛ/ʣ). ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʽʩʣʷ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʘʙʦ 

ʚʠʤʦʯʫʚʘʥʥʷ ʫ ʨʦʟʯʠʥʽ ʝʦʟʠʥʫ ʞʠʚʮʽ ʧʽʜʩʫʰʫʚʘʣʠ ʥʘ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ 

ʧʘʧʝʨʽ, ʧʽʩʣʷ ʯʦʛʦ ʢʦʧʫʣʽʨʦʚʦʯʥʠʤ ʥʦʞʝʤ ʨʦʙʠʣʠ ʧʦʟʜʦʚʞʥʽʡ ʟʨʽʟ ʞʠʚʮʷ 

ʯʝʨʝʟ ʙʨʫʥʴʢʫ. ɺ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʘʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʫ ʝʦʟʠʥʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʞʠʚʮʽʚ, ʥʘʩʠʯʝʥʠʭ ʟʘ 

ʤʝʪʦʜʦʤ ʚʠʤʦʯʫʚʘʥʥʷ. 

ɯʤʦʚʽʨʥʽʩʪʴ ʤʦʞʣʠʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʟʘ ʞʠʪʪʻʟʜʘʪʥʩ̔ʪʁ ʽ ʯʘʩʦʤ ʨʦʟʚʠʪʢʫ ʙʨʫʥʴʦʢ ʥʘ 
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ʞʠʚʮʷʭ, ʷʢʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚ ʷʢʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʉ.  

ʇʨʦʨʦʱʫʚʘʥʥʷ ʞʠʚʮʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʬʽʪʦʪʨʦʥʽ ʟ ʦʩʚʽʪʣʝʥʥʷʤ 5500 ʣʶʢʩ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 18ī20Áʉ ʚ ʧʣʘʩʪʠʢʦʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʝʨʤʠʢʫʣʽʪʫ ʚ ʷʢʦʩʪʽ ʛʨʫʥʪʫ. 

 

2.2.4 ɺʠʚʯʝʥʥʷ ʢʽʥʝʪʠʢʠ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ 

ʨʽʟʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʢʽʥʝʪʠʢʠ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ ʨʽʟʥʦʾ 

ʚ'ʷʟʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʣʽʮʝʨʠʥ ʽ ʩʘʭʘʨʦʟʫ (ʭ.ʯ. çMerckè, ʅʽʤʝʯʯʠʥʘ) ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ 10 %, 20 %, 30 %, 40 %, 50 %. ʈʦʟʯʠʥʠ ʛʦʪʫʚʘʣʠ ʥʘ 

ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʘʩʽʛʝïʉʢʫʛʘ. ʋ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʽʜʨʘʭʦʚʫʚʘʣʠ 

ʯʘʩ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʄʉ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ 

ʩʪʚʦʨʶʚʘʣʠ ʟʥʠʞʝʥʠʡ ʪʠʩʢ 70 ʢʇʘ. ʋ ʷʢʦʩʪʽ ʢʽʣɹʢʽʩʥʦ ʾʦʮʽʥʢʠ ʟʘʚʝʨʰʝʥʥʷ 

ʥʘʩʠʯʝʥʥʷ ʙʫʚ ʯʘʩ ʚʽʜ ʤʦʤʝʥʪʫ ʚʢʣʶʯʝʥʥʷ ʢʨʘʥʘ ʧʦʜʘʯʽ ʚʘʢʫʫʤʫ ʜʦ ʧʦʷʚʠ 

ʽʥʬʽʣʴʪʨʘʪʫ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʮʽ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ. ɼʦʚʞʠʥʘ 

ʦʜʥʦʚʫʟʣʦʚʠʭ ʞʠʚʮʽʚ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 55ī70 ʤʤ, ʜʚʦʚʫʟʣʦʚʠʭ 90ī120 ʤʤ, 

ʪʨʠʚʫʟʣʦʚʠʭ 140ī170 ʤʤ. ɼʽʘʤʝʪʨ ʩʪʘʥʦʚʠʚ 6 ʘʙʦ 9 ʤʤ. ʂʽʣʴʢʽʩʪʴ ʞʠʚʮʽʚ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʪʘʥʦʚʠʣʘ 10 ʰʪ. 

2.2.5 ɺʠʚʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ ʫ ʩʢʣʘʜʽ ʞʠʚʮʷ ʚʠʥʦʛʨʘʜʫ ʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ɽʢʩʧʝʨʠʤʝʥʪ ʧʝʨʝʜʙʘʯʘʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 6 ʛʨʫʧ ʞʠʚʮʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʚʦʣʦʛʦʩʪʽ ʫ 3-ʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ: 

I ʚʘʨʽʘʥʪ: 52 % ʥʘʪʠʚʥʘ ʚʦʣʦʛʽʩʪʴ, 

II ʚʘʨʽʘʥʪ: 48 %, 

III ʚʘʨʽʘʥʪ: 44 %, 

IV ʚʘʨʽʘʥʪ: 40 %, 

V ʚʘʨʽʘʥʪ: 36 %, 
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VI ʚʘʨʽʘʥʪ: 33 %. 

ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʛʦʪʽʚʣʽ ʣʦʟʠ ʞʠʚʮʽ ʧʦʜʽʣʷʣʠ ʥʘ ʦʜʥʦʚʫʟʣʦʚʽ ʩʝʛʤʝʥʪʠ, 

ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʽ ʩʪʘʚʠʣʠ ʢʦʥʪʨʦʣʴ ʥʘ ʧʨʦʨʦʱʫʚʘʥʥʷ. ʇʽʩʣʷ ʯʦʛʦ 

ʞʠʚʮʽ ʟʥʝʚʦʜʥʶʚʘʣʠ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ ʧʨʠ 

2 Áʉ. ʂʦʥʪʨʦʣʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʞʠʚʮʽʚ ʧʨʦʚʦʜʠʚʩʷ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ 

ʚʠʩʫʰʫʚʘʥʥʷ. 

ʉʪʫʧʽʥʴ ʚʦʣʦʛʦʩʪʽ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʟʚʘʞʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 

Ǽ0= ((m0 - mk)/ m0) Ĭ100 %,                                                           (1) 

Ǽ̔= (mi / m0 )Ĭ Ǽ0 ,                                                                           (2), 

 

ʜʝ Ǽ0 ï ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʥʘʪʠʚʥʦʛʦ ʟʨʘʟʢʘ (%), m0 ï ʧʦʯʘʪʢʦʚʘ ʤʘʩʘ 

ʥʘʪʠʚʥʦʛʦ ʟʨʘʟʢʘ (ʛ), mk ï ʢʽʥʮʝʚʘ ʤʘʩʘ ʟʨʘʟʢʘ ʧʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ ʜʦ ʧʦʩʪʽʡʥʦʾ 

ʤʘʩʠ (ʛ), Ǽ ̔ï ʚʦʣʦʛʽʩʪʴ ʟʨʘʟʢʘ ʥʘ ʦʜʥʦʤʫ ʟ ʝʪʘʧʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ (%), 

mi ï ʤʘʩʘ ʟʨʘʟʢʘ ʥʘ ʦʜʥʦʤʫ ʟ ʝʪʘʧʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ (ʛ) [130]. 

 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʚʠʟʥʘʯʘʣʠ ʟʘ ʾʭ ʥʘʙʫʭʘʥʥʷʤ ʪʘ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʧʫʩʢʘʥʥʷʤ. ɺʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʟʨʘʟʢʘ ʦʮʽʥʶʚʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʞʠʚʮʽʚ ʟ ʨʦʟʢʨʠʪʠʤʠ ʙʨʫʥʴʢʘʤʠ ʜʦ ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ ʟʨʘʟʢʫ. 

ʊʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʯʘʩ ʜʝʛʽʜʨʘʪʘʮʽʾ ʞʠʚʮʽʚ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ. 

 

2.2.6 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʛʝʨʤʧʣʘʟʤʠ 

ʚʠʥʦʛʨʘʜʫ ʥʘ ʾʾ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʽʩʣʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʨʤʽʥʽʚ 

ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʨʦʟʛʣʷʜʘʣʠ 4 ʚʘʨʽʘʥʪʠ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚ 

ʫʤʦʚʘʭ ʛʽʧʦʪʝʨʤʽʾ: 

I ʚʘʨʽʘʥʪ: ʞʠʚʮʽ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʩʪʨʝʡʯ 

ʧʣʽʚʢʫ (ʢʦʥʪʨʦʣʴ). 
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II ʚʘʨʽʘʥʪ: ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʩʪʨʝʡʯ ʧʣʽʚʢʫ.  

III  ʚʘʨʽʘʥʪ: ʞʠʚʮʽ ʧʘʨʘʬʽʥʦʚʘʥʽ ʧʦʚʥʽʩʪʶ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʩʪʨʝʡʯ ʧʣʽʚʢʫ.  

IV ʚʘʨʽʘʥʪ: ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʩʪʨʝʡʯ ʧʣʽʚʢʫ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʜʦ 47ī48 % ʫ ʞʠʚʮʷʭ ʫ ʧʨʦʮʝʩʽ 

ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʠ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ. ɼʣʷ ʘʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʜʢʝ ʞʠʚʠʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʄʉ. ʇʽʩʣʷ ʯʦʛʦ ʟʥʦʚʫ ʧʘʨʘʬʽʥʫʚʘʣʠ ʟʨʽʟʠ, ʟʘʛʦʨʪʘʣʠ ʚ 

ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʩʪʨʝʡʯ ʧʣʽʚʢʫ ʽ ʟʘʢʣʘʜʘʣʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʫ ʭʦʣʦʜʠʣʴʥʫ ʢʘʤʝʨʫ.  

ɼʣʷ ʧʘʨʘʬʽʥʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʫʤʽʰ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʴ ʽʟ 80 % 

ʧʘʨʘʬʽʥʫ, 10 % ʦʢʠʩʥʝʥʦʛʦ ʚʦʩʢʫ ʪʘ 10 % ʥʝʦʢʠʩʥʝʥʦʛʦ ʚʦʩʢʫ [150].  

ʋ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʶ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ 

ʦʙʨʦʙʣʷʣʠ ʣʝʜʴ ʨʦʞʝʚʠʤ ʨʦʟʯʠʥʦʤ ʧʝʨʤʘʥʛʘʥʘʪʫ ʢʘʣʽʶ. ɿʘ ʩʭʝʤʦʶ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʙʝʨʽʛʘʣʠ ʞʠʚʮʽ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 2 Áʉ ʚ ʫʤʦʚʘʭ 

ʭʦʣʦʜʠʣʴʥʠʢʘ. ʇʝʨʝʜ ʟʘʢʣʘʜʘʥʥʷʤ ʞʠʚʮʽʚ, ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʽʩʣʷ ʥʴʦʛʦ 

ʢʦʥʪʨʦʣʶʚʘʣʠ: 

1. ɿʙʝʨʝʞʝʥʽʩʪʴ ʙʨʫʥʴʦʢ ʽ ʚʠʟʨʽʚʘʥʥʷ ʣʦʟʠ ʧʝʨʝʜ ʟʘʢʣʘʜʢʦʶ ʥʘ 

ʟʙʝʨʽʛʘʥʥʷ. 

2. ɺʦʣʦʛʽʩʪʴ ʧʝʨʝʜ ʫʢʣʘʜʘʥʥʷʤ ʥʘ ʟʙʝʨʽʛʘʥʥʷ (%). 

3. ɺʤʽʩʪ ʚʦʣʦʛʠ ʯʝʨʝʟ ʢʦʞʥʽ 30 ʜʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʪʷʛʦʤ 9 ʤʽʩʷʮʽʚ ʚ 

ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ (%). 

4. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (%). 

2.2.7 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʪʝʨʤʽʥʠ ʧʨʦʨʦʩʪʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʛʦʪʽʚʣʽ ʣʦʟʠ ʾʾ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 2Áʉ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʭʦʣʦʜʦʚʦʾ ʘʜʘʧʪʘʮʽʾ ʚʧʨʦʜʦʚʞ 10 ʜʽʙ. ʇʽʩʣʷ ʯʦʛʦ ʞʠʚʮʽ ʧʦʜʽʣʷʣʠ ʥʘ 
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ʦʜʥʦʚʫʟʣʦʚʽ ʩʝʛʤʝʥʪʠ, ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʽ ʚʠʟʥʘʯʘʣʠ ʟʙʝʨʝʞʝʥʽʩʪʴ 

ʚʽʯʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʦʩʪʨʝ ʣʝʟʦ. 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,25 ʄ, 0,5 ʄ, 0,75 ʄ, 1,0 ʄ, 1,25 ʄ, 1.5 ʄ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ 1, 2, 3 ʜʦʙʠ ʦʮʽʥʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ ʟʘ ʪʝʨʤʽʥʘʤʠ 

ʥʘʙʫʭʘʥʥʷ ʙʨʫʥʴʦʢ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʬʽʪʦʪʨʦʥʘ ʟ 

ʦʩʚʽʪʣʝʥʥʷʤ 5500 ʣʶʢʩ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 18ī20 Áʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʣʽʪʫ ʽ 

ʚʝʨʤʠʢʫʣʽʪʫ ʚ ʧʨʦʧʦʨʮʽʾ 1:1 ʚ ʷʢʦʩʪʽ ʛʨʫʥʪʦʩʫʤʽʰʽ. 

 

2.2.8 ʆʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ ʪʝʨʤʽʥʽʚ ʧʨʦʨʦʱʫʚʘʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʽ ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ 

ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʇʝʨʝʜ ʧʨʦʨʦʱʫʚʘʥʥʷʤ ʞʠʚʮʽ ʥʘʩʠʯʫʚʘʣʠ ʩʝʨʝʜʦʚʠʱʝʤ ʄʉ ʤʝʪʦʜʦʤ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʨʽʚʥʝʤ ʚʦʣʦʛʦʩʪʽ 

50ī52, 39ī42, 30ī33 % ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

0,1 ʄ, 0,3 ʄ, 0,5 ʄ, 0,7 ʄ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʦʮʽʥʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ 

ʟʘ ʯʘʩʦʤ ʥʘʙʫʭʘʥʥʷ ʙʨʫʥʴʦʢ ʽ ʪʝʨʤʽʥʽʚ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ 

ʬʽʪʦʪʨʦʥʘ ʟ ʦʩʚʽʪʣʝʥʥʷʤ 5500 ʣʶʢʩ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 18ī20 Áʉ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʣʽʪʫ ʽ ʚʝʨʤʠʢʫʣʽʪʫ ʚ ʧʨʦʧʦʨʮʽʾ 1:1 ʚ ʷʢʦʩʪʽ ʛʨʫʥʪʦʩʫʤʽʰʽ. 

ɺʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʟʨʘʟʢʘ ʦʮʽʥʶʚʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʞʠʚʮʽʚ ʟ ʨʦʟʢʨʠʪʠʤʠ ʙʨʫʥʴʢʘʤʠ ʜʦ ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʊʘʢʦʞ ʦʮʽʥʶʚʘʣʠ ʪʝʨʤʽʥʠ ʧʨʦʨʦʱʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʥʘ ʞʠʚʮʷʭ ʟ ʨʽʚʥʝʤ 

ʚʦʣʦʛʦʩʪʽ 50ī52%. 

ʈʦʟʯʠʥʠ ʛʦʪʫʚʘʣʠ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ ʙʝʟ ʩʘʭʘʨʦʟʠ. 

2.2.9 ʄʝʪʦʜ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʩʢʘʥʫʶʯʦʾ 

ʢʘʣʦʨʠʤʝʪʨʽʾ 

ʌʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ī196 Áʉ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʥʦʛʦ ʧʣʘʚʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʩʢʘʥʫʶʯʦʾ ʢʘʣʦʨʠʤʝʪʨʽʾ (ɼʉʂ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʣʦʨʠʤʝʪʨʫ, 
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ʷʢʠʡ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʚ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ [138]. ʂʨʽʦʟʘʭʠʩʥʽ 

ʨʦʟʯʠʥʠ (ʤʘʩʘ = 1 ʛ) ʘʙʦ ʙʨʫʥʴʢʠ (ʤʘʩʘ å 1 ʛ) (ʙʝʟ ʨʽʜʠʥʠ) ʧʦʤʽʱʘʣʠ ʫ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʫ ʢʦʤʽʨʢʫ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʫ ʙʨʫʥʴʢʘʭ ʜʣʷ 

ʢʨʘʱʦʛʦ ʢʦʥʪʘʢʪʫ ʙʨʫʥʴʦʢ ʟʽ ʩʪʽʥʢʘʤʠ ʢʦʤʽʨʢʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʦʨʦʰʦʢ 

ʙʨʦʥʟʠ [178, 184, 185]. ɿʨʘʟʢʠ ʦʭʦʣʦʜʞʫʚʘʣʠ ʟʘʥʫʨʝʥʥʷʤ ʫ ʨʽʜʢʠʡ ʘʟʦʪ. 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʣʘ 200 ʛʨʘʜ/ʭʚ. 

ʊʝʨʤʦʛʨʘʤʠ ʨʝʻʩʪʨʫʚʘʣʠ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ ʦʭʦʣʦʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʟʽ ʰʚʠʜʢʽʩʪʶ 

0,5 ʛʨʘʜ/ʭʚ. 

2.2.10 ʄʝʪʦʜʠ ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʚʽʪʨʠʬʽʢʫʶʯʠʤʠ ʨʦʟʯʠʥʘʤʠ PVS 

ʋ ʨʦʙʦʪʽ ʧʦʨʽʚʥʶʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʣʘʩʠʯʥʦʛʦ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ 

ʙʨʫʥʴʦʢ (ʚʠʤʦʯʫʚʘʥʥʷ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʨʦʟʯʠʥʽ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʧʨʦʪʷʛʦʤ 60 ʭʚ) ʽ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

ʉʭʝʤʫ ʧʨʠʩʪʨʦʶ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.2.10. ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʪʘ ʤʝʪʦʜʠʢʘ ʥʘʩʠʯʝʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʚʠʜʽʣʝʥʽ ʩʧʣʷʯʽ ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ (1) ʧʦʤʽʱʘʶʪʴ 

ʫ ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ (2), ʷʢʘ ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ʟôʻʜʥʘʥʘ ʟ ʻʤʥʽʩʪʶ (3) ʽʟ ʨʦʙʦʯʦʶ 

ʨʽʜʠʥʦʶ, ʘ ʢʨʽʟʴ ʛʦʨʣʦʚʠʥʫ ʟôʻʜʥʘʥʘ ʟ ʚʘʢʫʫʤʥʠʤ ʰʣʘʥʛʦʤ (4). ʇʽʩʣʷ ʮʴʦʛʦ 

ʚʽʜʢʨʠʚʘʶʪʴ ʟʘʪʠʩʢʘʯ (5) ʽ ʚʢʣʶʯʘʶʪʴ ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ (6). ʊʘʢʠʤ ʯʠʥʦʤ ʚ 

ʝʢʩʠʢʘʪʦʨʽ (7), ʚ ʚʘʢʫʫʤʥʽʡ ʢʘʤʝʨʽ (2) ʪʘ ʻʤʥʦʩʪʽ (3) ʬʦʨʤʫʻʪʴʩʷ ʟʨʽʜʞʝʥʘ 

ʘʪʤʦʩʬʝʨʘ, ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʤʝʪʨʫ (8). 

ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʠʩʢʫ ʚ 20 ʢʇʘ ʧʝʨʝʢʨʠʚʘʶʪʴ ʟʘʪʠʩʢʘʯ (5) ʽ ʟʘ ʨʘʭʫʥʦʢ 

ʟʨʽʜʞʝʥʦʾ ʘʪʤʦʩʬʝʨʠ ʚʧʨʦʜʦʚʞ 5 ʭʚʠʣʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʘʟʘʮʽʷ ʙʨʫʥʴʦʢ ʪʘ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʧʨʦʮʝʩʫ ʜʝʛʘʟʘʮʽʾ ʨʦʙʦʯʫ ʨʽʜʠʥʫ ʽʟ ʻʤʥʦʩʪʽ (3) 

ʧʝʨʝʣʠʚʘʶʪʴ ʫ ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ (2) ʟ ʙʨʫʥʴʢʘʤʠ ʪʘ ʝʢʩʧʦʥʫʶʪʴ 5-30 ʭʚ ʧʨʠ 

20-80 ʢʇʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʚʽʣʴʥʦ ʩʢʠʜʘʶʪʴ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʘʥʫ (9) ʜʣʷ ʩʪʨʘʚʣʶʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʧʽʜô̒ ʜʥʘʥʠʡ ʜʦ 

ʚʘʢʫʫʤʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʜʽʣʶʚʘʯʘ ʧʦʪʦʢʫ (10). 

 



58 

 

 

ʈʠʩ. 2.2.10. ʇʨʠʩʪʨʽʡ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ: 1 ī ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ, 2 ī ʚʘʢʫʫʤʥʘ ʢʘʤʝʨʘ, 3 ī ʻʤʥʽʩʪʴ 

ʟ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ, 4 ī ʚʘʫʫʤʥʠʡ ʰʣʘʥʛ, 5 ī ʟʘʪʠʩʢʘʯ ʧʦʜʘʯʠ ʚʘʢʫʫʤʫ, 6 ī 

ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ, 7 ī ʝʢʩʠʢʘʪʦʨ, 8 ī ʚʘʢʫʦʤʝʪʨ, 9 ī ʢʨʘʥ ʜʣʷ ʩʪʨʘʚʣʶʚʘʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, 10 ī ʨʦʟʜʽʣʶʚʘʯʽ ʧʦʪʦʢʫ. 

 

ʇʨʦʮʝʩ ʥʘʩʠʯʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʦʜʘʚʘʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʜʦ 

ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ ʟ ʙʨʫʥʴʢʘʤʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʟʘʥʫʨʝʥʽ ʫ ʨʽʜʠʥʫ. 

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʩʪʘʥʦʚʣʝʥʥʶ ʦʙʤʝʞʫʚʘʯʘ ʩʧʣʠʚʘʥʥʷ ʙʨʫʥʴʦʢ. 

ʇʨʦʮʝʩ ʟʘʢʽʥʯʫʚʘʚʩʷ ʣʠʰʝ ʧʽʩʣʷ ʧʦʚʽʣʴʥʦʛʦ ʩʢʠʜʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ, 

ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʨʽʜʠʥʘ ʘʢʪʠʚʥʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʫ ʙʽʣʴʰ ʛʣʠʙʠʥʥʽ ʰʘʨʠ ʙʨʫʥʴʦʢ. 

ʇʦʚʽʣʴʥʝ ʩʢʠʜʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʟʤʝʥʰʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʪʨʘʚʤʫʶʯʦʛʦ 

ʝʬʝʢʪʫ ʥʘ ʙʨʫʥʴʢʠ. ʂʽʣʴʢʽʩʥʦʶ ʦʮʽʥʢʦʶ ʷʢʽʩʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʣʘʚʘʶʯʠʭ ʥʘ ʧʦʚʝʨʭʥʽ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʩʢʠʜʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ. ʇʨʠ 

ʥʘʷʚʥʦʩʪʽ ʧʣʘʚʘʶʯʠʭ ʙʨʫʥʴʦʢ ʾʭ ʚʠʙʨʘʢʦʚʫʶʪʴ ʽʟ ʧʦʜʘʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʪʘʢʦʛʦ ʝʬʝʢʪʫ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʘ ʟ ʨʽʟʥʦʶ ʘʥʘʪʦʤʦ-
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ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʙʨʫʥʴʦʢ ʪʘ ʧʘʛʦʥʽʚ ʚʠʥʦʛʨʘʜʫ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ 

ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʨʝʯʦʚʠʥ ʽʟ ʨʦʟʯʠʥʫ ʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʾʭ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʫ ʨʽʟʥʠʭ ʰʘʨʘʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʨʦʚʦʜʠʣʠ ʥʘʩʠʯʝʥʥʷ 

ʙʨʫʥʴʦʢ ʨʦʟʯʠʥʘʤʠ ʙʘʨʚʥʠʢʽʚ (0,8 ʛ/ʣ ʝʦʟʠʥʫ; 0,5 ʛ/ʣ ʬʣʫʦʨʝʩʮʝʾʥ ʥʘʪʨʽʶ). 

ʌʣʫʦʨʝʩʮʝʥʪʥʽ ʟʦʙʨʘʞʝʥʥʷ ʙʨʫʥʴʦʢ ʦʪʨʠʤʫʚʘʣʠ ʥʘ ʬʣʫʦʨʝʩʮʝʥʪʥʦʤʫ 

ʢʦʥʬʦʢʘʣʴʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ çLSM-510 Metaè (çCarl Zeissè, ʅʽʤʝʯʯʠʥʘ). 

ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʟʙʫʜʞʝʥʥʷ 488 ʥʤ. ʌʽʣʴʪʨ ʝʤʽʩʽʾ ʜʣʷ ʬʣʫʦʨʝʩʮʝʾʥʫ ʥʘʪʨʽʶ 

505ï526 ʥʤ, ʜʣʷ ʭʣʦʨʦʬʽʣʫ 650ï700 ʥʤ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʨʦʟʯʠʥʘʤʠ PVS ʦʮʽʥʶʚʘʣʠ ʤʝʪʦʜʦʤ 

ɼʉʂ ʟʘ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ, ʟʥʠʞʝʥʥʷʤ ʝʥʪʘʣʴʧʽʾ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚʦʜʠ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʨʠʙʢʘ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʽʩʣʷ ʩʢʣʫʚʘʥʥʷ [114]. 

 

2.2.11 ʄʝʪʦʜ ʚʽʜʤʠʚʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚʽʜ ʢʨʽʦʟʘʭʠʩʥʠʭ 

ʩʝʨʝʜʦʚʠʱ 

ɺʽʜʤʠʚʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʩʠʯʝʥʠʭ ʢʨʽʦʟʘʭʠʩʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ, ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʨʦʶ ʜʣʷ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʞʠʚʮʽʚ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ [169]. ɺ ʷʢʦʩʪʽ ʨʽʜʠʥʠ ʜʣʷ ʚʽʜʤʠʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʉ [64], ʷʢʝ ʧʦʧʝʨʝʜʥʴʦ ʬʽʣʴʪʨʫʚʘʣʠ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʙʠʚʘʪʠ ʢʘʧʽʣʷʨʠ ʽ ʟʥʠʞʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʤʠʚʘʥʥʷ. 

ʅʘ ʞʠʚʮʷʭ ʚʽʜʥʦʚʣʶʚʘʣʠ ʟʨʽʟʠ ʽ ʬʽʢʩʫʚʘʣʠ ʫ ʧʨʠʩʪʨʦʾ, ʧʽʩʣʷ ʯʦʛʦ 

ʩʪʚʦʨʶʚʘʣʠ ʪʠʩʢ 900 ʤʤ.ʨʪ.ʩʪ. ʪʘ ʧʦʩʪʫʧʦʚʦ ʡʦʛʦ ʥʘʨʦʱʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʩʦʩʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɿʘ ʨʘʭʫʥʦʢ ʧʦʩʪʫʧʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʚ ʧʨʠʩʪʨʦʾ 

ʧʨʦʮʝʩ ʧʨʦʭʦʜʞʝʥʥʷ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦ ʩʫʜʠʥʘʭ ʞʠʚʮʽʚ ʩʪʘʚʘʚ 

ʙʽʣʴʰ ʧʦʚʽʣʴʥʠʤ, ʱʦ ʟʥʠʞʫʚʘʣʦ ʨʽʚʝʥʴ ʦʩʤʦʪʠʯʥʦʛʦ ʰʦʢʫ ʢʣʽʪʠʥ ʞʠʚʮʽʚ. 

ʇʽʜ ʜʽʻʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʉ ʧʦʪʨʘʧʣʷʣʦ ʯʝʨʝʟ 

ʙʘʟʘʣʴʥʽ ʢʽʥʮʽʚʢʠ ʞʠʚʮʽʚ, ʧʨʦʭʦʜʠʣʦ ʧʦ ʩʫʜʠʥʘʭ ʞʠʚʮʽʚ ʪʘ ʚʠʭʦʜʠʣʦ ʯʝʨʝʟ 
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ʘʧʽʢʘʣʴʥʽ ʢʽʥʮʽʚʢʠ. ʇ̔ ʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʚʽʜʤʠʚʘʥʥʷ ʪʠʩʢ ʩʢʠʜʘʣʠ, 

ʞʠʚʮʽ ʚʠʡʤʘʣʠ ʪʘ ʩʪʘʚʠʣʠ ʥʘ ʧʨʦʨʦʱʫʚʘʥʥʷ. 

ɽʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʯʘʩʦʤ ʧʨʦʨʦʱʫʚʘʥʥʷ ʞʠʚʮʽʚ, ʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ī ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʙʫʜʞʝʥʠʭ ʞʠʚʮʽʚ. 

 

2.2.12 ʄʝʪʦʜ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʝʨʝʜ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷʤ 

ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʙʨʫʥʴʦʢ ʧʝʨʝʜ 

ʟʥʝʚʦʜʥʝʥʥʷʤ, ʧʨʦʚʦʜʠʣʠ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʞʠʚʮʽʚ: ʣʦʟʫ ʧʦʜʽʣʷʣʠ ʥʘ 

ʦʜʥʦʚʫʟʣʦʚʽ ʩʝʛʤʝʥʪʠ ʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʘʩʠʯʫʚʘʣʠ ʨʦʟʯʠʥʦʤ 

0,5 ʄ ʩʘʭʘʨʦʟʠ (70 ʢʇʘ). ʇʽʩʣʷ ʯʦʛʦ ʞʠʚʮʽ ʟʥʝʚʦʜʥʶʚʘʣʠ ʚ ʫʤʦʚʘʭ 

ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʜʦ 37ï42 % ʚʦʣʦʛʦʩʪʽ. ɹʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ ʟ ʥʝʚʝʣʠʢʦʶ 

ʜʽʣʷʥʢʦʶ ʜʝʨʝʚʠʥʠ (20ï25 ʤʤ) ʚʠʜʽʣʷʣʠ ʟʽ ʟʥʝʚʦʜʥʝʥʠʭ ʦʜʥʦʚʫʟʣʦʚʠʭ 

ʩʝʛʤʝʥʪʽʚ ʣʦʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʱʝʧʣʶʚʘʣʴʥʦʛʦ ʩʝʢʘʪʦʨʘ. ʋ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʧʦʨʽʚʥʶʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʤ ʨʦʟʯʠʥʦʤ 

PVS2 (ʚʠʤʦʯʫʚʘʥʥʷ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʨʦʟʯʠʥʽ ʟʘ ʥʦʨʤʘʣʴʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʪʠʩʢʫ ʧʨʦʪʷʛʦʤ 60 ʭʚ) ʽ ʤʝʪʦʜʦʤ VIV (ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ). 

 

2.2.13 ʄʝʪʦʜ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʽʜʽʛʨʽʚʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʆʭʦʣʦʜʞʝʥʥʷ ʙʨʫʥʴʦʢ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ (10 ʤʣ) ʧʦ 

10 ʰʪʫʢ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ ʟʘʥʫʨʝʥʥʷ ʫ ʨʽʜʢʠʡ ʘʟʦʪ (ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ 

150ï200 ÜC ʟʘ ʭʚ) ʟ ʧʦʜʘʣʴʰʦʶ ʚʠʪʨʠʤʢʦʶ 2 ʛʦʜʠʥʠ. ɺʽʜʽʛʨʽʚʘʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʢʦʥʪʨʦʣʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚʦʜʷʥʦʾ ʙʘʥʽ 40 Áʉ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʫ ʟʨʘʟʢʘʭ ʪʝʤʧʝʨʘʪʫʨʠ 0 Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʚʦʜʷʥʽʡ ʙʘʥʽ ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ  

19ï21 Áʉ. ɺʽʜʤʠʚʘʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʚʽʜ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ 

ʧʨʦʚʦʜʠʣʠ ʫ 0,5 ʄ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ ʩʘʭʘʨʦʟʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʙʝʟ ʜʝʛʘʟʘʮʽʾ ʧʨʦʪʷʛʦʤ 3 ʭʚʠʣʠʥ ʧʨʠ 40ï45 ʢʇʘ, ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʣʘʚʥʠʤ ʧʽʜʥʷʪʪʷʤ ʪʠʩʢʫ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. ʇʨʦʨʦʱʫʚʘʥʥʷ 
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ʧʨʦʚʦʜʠʣʠ ʫ ʥʝʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʥʘ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʚʘʶʯʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʟ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ ʧʨʠ 18ï20 Áʉ ʚ 

ʫʤʦʚʘʭ ʬʽʪʦʪʨʦʥʘ. 

ɿʙʝʨʝʞʝʥʽʩʪʴ ʤʝʨʠʩʪʝʤʥʠʭ ʯʘʩʪʠʥ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʦʮʽʥʶʚʘʣʠ ʥʘ 2 ʜʦʙʫ ʤʝʪʦʜʦʤ ʟʘʙʘʨʚʣʝʥʥʷ 1 % ʨʦʟʯʠʥʦʤ ʪʨʠʬʝʥʽʣ-

ʪʝʪʨʘʟʦʣʽʶ ʭʣʦʨʠʜʫ [174]. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʚʠʥʦʛʨʘʜʥʠʭ ʙʨʫʥʴʦʢ ʦʮʽʥʶʚʘʣʠ 

ʚʽʟʫʘʣʴʥʦ ʟʘ ʯʘʩʦʤ ʾʭ ʥʘʙʫʭʘʥʥʷ. ʋ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣ ʁ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʟ ʥʘʪʠʚʥʦʶ ʚʦʣʦʛʽʩʪʶ ʙʝʟ ʥʘʩʠʯʝʥʥʷ. 

2.2.14 ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʽʚ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʦʭʦʣʦʜʞʝʥʥʷ-ʚʽʜʽʛʨʽʚʘʥʥʷ 

ɿ ʤʝʪʦʶ ʢʦʥʪʨʦʣ ʁʪʝʤʧʝʨʘʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʦʢʘʥʘʣʴʥʠʡ ɸʎʇ 

çMastechè (ʨʠʩ. 2.2.14.1). 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.2.14.1. ʇʨʠʣʘʜ 

ɸʎʇ Mastech ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

ʊʝʨʤʦʧʘʨʠ ʚʞʠʚʣʶʚʘʣʠ ʫ ʙʨʫʥʴʢʠ ʥʘ ʛʣʠʙʠʥʫ ʚʽʜ 2 ʤʤ ʜʦ 5 ʤʤ ʪʘ 

ʬʢ̔ʩʫʚʘʣʠʩʴ ʩʪʷʞʢʘʤʠ (ʨʠʩ. 2.2.14.2). 
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ʈʠʩ. 2.2.14.2. ɺʞʠʚʣʷʥʥʷ ʪʝʨʤʦʧʘʨ ʫ ʩʪʨʫʢʪʫʨʫ ʞʠʚʮʷ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʝʨʝʥʦʩʫ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʜʦ 

ʜʘʪʯʠʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʪʝʨʤʦʧʘʩʪʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʽʦʥʽʚ ʩʨʽʙʣʘ. ʐʘʨ 

ʪʝʨʤʦʧʘʩʪʠ ʜʦ 1 ʤʤ ʥʘʥʦʩʠʣʠ ʥʘ ʩʧʘʡ ʪʝʨʤʦʧʘʨʠ ʪʘ ʚʞʠʚʣʶʚʘʣʠ ʫ ʙʨʫʥʴʢʫ. 

ɼʘʣʽ ʜʦʜʘʚʘʣʠ ʟʨʘʟʦʢ ʟ ʧʽʜᾷʻʜʥʘʥʠʤʠ ʪʝʨʤʦʧʘʨʘʤʠ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʨʘʟʢʽʚ, ʟʜʽʡʩʥʶʚʘʣʠ ʦʭʦʣʦʜʞʝʥʥʷ-ʚʽʜʽʛʨʽʚʘʥʥʷ ʪʘ ʚʦʜʥʦʯʘʩ ʧʨʦʚʦʜʠʣʠ 

ʤʦʥʽʪʦʨʠʥʛ. ʎʝ ʜʘʚʘʣʦ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʟʤʽʥʠ ʫ ʩʝʨʝʜʠʥʽ ʪʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. 

 

2.2.15 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 

ʧʨʦʛʨʘʤʠ çStatistica 10.0è. ɼʘʥʽ ʥʘʚʝʜʝʥʦ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ Ñ ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ U-ʢʨʠʪʝʨʽʡ ʄʘʥʥʘ-ʋʽʪʥʽ. 

 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 2 ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ [168, 169, 178, 183-185]. 
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ʈʆɿɼɯʃ 3 

ʉʊɺʆʈɽʅʅʗ ɸʄʇɽʃʆɻʈɸʌɯʏʅʀʍ ʂʆʃɽʂʎɯʁ ɺ ʋʄʆɺɸʍ 

ɼʆʉʃɯɼʅʀʍ ɼɯʃʗʅʆʂ 

ɯʩʪʦʨʽʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʪʘ ʚʠʥʦʨʦʙʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʩʪʦʣʽʪʪʷʤʠ. ɿ ʜʘʚʥʽʭ-ʜʘʚʝʥ ʚʠʥʦʛʨʘʜ ʚʠʨʦʱʫʚʘʣʠ ʚʟʜʦʚʞ ʫʟʙʝʨʝʞʞʷ ʏʦʨʥʦʛʦ 

ʤʦʨʷ ʽ ʨʽʯʦʢ ɼʥʽʧʨʦ, ɼʥʽʩʪʝʨ, ɹʫʛ, ʘ ʪʘʢʦʞ ʫ ɿʘʢʘʨʧʘʪʪʽ. ʇʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ 

ʢʫʣʴʪʫʨʫ ʚʠʥʦʛʨʘʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʽʦʜʫ 

ʨʘʥʽʰʝ ʍ ʩʪʦʣʽʪʪʷ ʜʦ ʥʘʰʦʾ ʝʨʠ, ʢʦʣʠ ʤʽʩʮʝʚʽ ʧʣʝʤʝʥʘ ʛʽʨʩʴʢʦʛʦ ʂʨʠʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʢʦʨʦʩʪʫʯʠʡ ʚʠʥʦʛʨʘʜ. ʊʽʣʴʢʠ ʜʦ VII-VI ʩʪʦʣʽʪʴ ʜʦ ʥʘʰʦʾ 

ʝʨʠ ʫ ʛʨʝʮʴʢʽ ʢʦʣʦʥʽʾ ʥʘ ʫʟʙʝʨʝʞʞʽ ʂʨʠʤʫ ʩʪʘʣʠ ʟʘʚʦʟʠʪʠ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʽʟ 

ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʘʨʭʝʦʣʦʛʽʯʥʽ ʨʦʟʢʦʧʢʠ [105, 116]. 

ɿ ʙʽʣʴʰ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʽʚ, ʜʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʚʠʥʦʛʨʘʜ, ʚʽʜʦʤʦ ʩʢʽʬʩʴʢʝ 

ʧʦʩʝʣʝʥʥʷ ʆʣʴʚʽʷ ʥʘ ʙʝʨʝʟʽ ɹʫʟʴʢʦʛʦ ʣʠʤʘʥʫ (ʥʠʥʽ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ) 

[173]. ʅʘ ʤʦʥʝʪʘʭ ʜʨʝʚʥʴʦʛʦ ʤʽʩʪʘ ʊʽʨʘ (ʪʝʧʝʨ ɹʽʣʛʦʨʦʜ-ɼʥʽʩʪʨʦʚʩʴʢʠʡ 

ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ) ʟʦʙʨʘʞʝʥʦ ʚʠʥʦʛʨʘʜʥʝ ʛʨʦʥʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʞʠʪʝʣʽ ʤʽʩʪʘ ʙʫʣʠ ʟʥʘʡʦʤʽ ʟ ʚʠʥʦʛʨʘʜʦʤ ʚʞʝ ʚ VIIïVI ʩʪ. ʜʦ ʥʘʰʦʾ ʝʨʠ [139]. 

ɼʦʚʛʠʡ ʯʘʩ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʥʘ ʧʽʚʥʦʯʽ ʽ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʋʢʨʘʾʥʠ, 

ʟʦʢʨʝʤʘ ʥʘ ʉʣʦʙʦʞʘʥʱʠʥʽ, ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʤʘʣʦ ʤʦʞʣʠʚʦ ʯʝʨʝʟ 

ʙʽʣʴʰ ʩʫʚʦʨʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ. ʆʜʥʘʢ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ ʤʘʻ 

ʜʘʚʥʶ ʽ ʙʘʛʘʪʫ ʽʩʪʦʨʽʶ. 

ɿʘʯʠʥʘʪʝʣʷʤʠ ʨʦʟʚʠʪʢʫ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʚ ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ 

ʙʫʣʠ ʤʦʥʘʩʪʠʨʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʘ ʃʘʚʨʘ. ʇʝʨʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʤʦʥʘʩʪʠʨʷʭ ʂʠʻʚʘ ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʝʨʽʦʜʫ 

ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ (ʣʽʪʦʧʠʩ ʅʠʢʦʥʘ, 1151 ʨ.).  

ʄʦʥʘʩʪʠʨʩʴʢʝ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʫ ʧʦʜʘʣʴʰʦʤʫ ʟʽʛʨʘʣʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʦʰʠʨʝʥʥʽ ʡʦʛʦ ʥʘ ʉʣʦʙʦʞʘʥʱʠʥʽ, ʣʦʟʘʤʠ ʷʢʦʾ ʚ 1665 ʨ. ʥʘ ʟʝʤʣʷʭ ʤʽʩʪʘ 

ʏʫʛʫʻʚʘ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚʠʥʦʛʨʘʜʥʠʢʠ ʜʣʷ ʮʘʨʩʴʢʦʛʦ ʜʚʦʨʫ. ɺʦʥʠ 

ʧʨʦʽʩʥʫʚʘʣʠ ʧʦʥʘʜ 120 ʨʦʢʽʚ ʽ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʩʪʘʨʦʤʫ 

ʤʽʩʴʢʦʤʫ ʛʝʨʙʽ. ʂʨʽʤ ʛʝʨʙʘ ʤʽʩʪʘ ʏʫʛʫʻʚʘ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ 
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ʚʠʥʦʛʨʘʜ ʟʦʙʨʘʞʝʥʠʡ ʱʝ ʚ ʛʝʨʘʣʴʜʠʮʽ ʤʽʩʪʘ ɯʟʶʤ (ɼʦʜʘʪʦʢ ɹ). ɺʽʜʦʤʦ, ʱʦ 

ʚʞʝ ʫ 1760 ʨʦʮʽ ʟʝʤʣʝʚʣʘʩʥʠʢ ɯ. ɯ. ɼʘʥʠʣʝʚʩʢɹʠʡ ʟ ɹʘʣʘʢʣʽʡʩʴʢʦʛʦ ʫʾʟʜʫ 

ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʚʠʨʦʱʫʚʘʚ ʧʦʥʘʜ 25000 ʢʫʱʽʚ ʚʠʥʦʛʨʘʜʫ [144]. 

ʋ 1914 ʨʦʮʽ ʧʨʘʮʷʤʠ ʥʘʰʦʛʦ ʟʝʤʣʷʢʘ ʆʣʝʢʩʘʥʜʨʘ ʆʣʝʢʩʽʡʦʚʠʯʘ 

ɯʚʘʥʠʮʴʢʦʛʦ ʫ ɿʤʽʾʚʩʴʢʦʤʫ ʫʾʟʜʽ ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʦʩʣʽʜʥʽ 

ʚʠʥʦʛʨʘʜʥʠʢʠ [161]. 

ɸʣʝ ʧʽʩʣʷ ʪʘʢʦʾ ʜʘʚʥʴʦʾ ʽ ʙʘʛʘʪʦʾ ʽʩʪʦʨʽʾ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʣʦʙʦʞʘʥʱʠʥʠ, ʟ ʧʨʠʭʦʜʦʤ ʨʘʜʷʥʩʴʢʦʾ ʚʣʘʜʠ, ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʷʢ ʛʘʣʫʟʴ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʣʦ ʚʪʨʘʯʝʥʦ ʥʘ ʜʦʚʛʽ ʨʦʢʠ ʽ ʚʚʘʞʘʣʦʩʷ ʥʝʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ʄʦʞʣʠʚʦ, ʥʘ ʪʦʡ ʯʘʩ ʜʣʷ ʮʴʦʛʦ ʽ ʙʫʣʠ ʦʙôʻʢʪʠʚʥʽ ʧʨʠʯʠʥʠ, ʦʩʢʽʣʴʢʠ 

ʩʦʨʪʠʤʝʥʪ ʩʦʨʪʽʚ ʱʝ 100 ʨʦʢʽʚ ʪʦʤʫ ʙʫʚ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʝ ʽ ʥʝ ʙʫʚ ʱʝ ʪʘʢ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʠʤʠ ʛʽʙʨʠʜʘʤʠ ʟ ʧʦʻʜʥʘʥʥʷʤ ʩʤʘʢʦʚʠʭ ʪʘ 

ʧʦʞʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʚʜʝʥʥʠʭ ʩʦʨʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʭʚʦʨʦʙ, ʘʣʝ ʫ ʚʩʝʩʚʽʪʽ ʙʫʣʦ ʽ ʻ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ, ʜʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʘ ʰʠʨʦʪʘʭ, ʧʦʜʽʙʥʠʭ ʜʦ ʫʤʦʚ 

ʉʣʦʙʦʞʘʥʱʠʥʠ, ʽ ʜʝʷʢʽ ʟ ʪʘʢʠʭ ʨʝʛʽʦʥʽʚ ʟʘʚʞʜʠ ʤʘʣʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʝ 

ʟʥʘʯʝʥʥʷ [16, 90]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʣʦʙʦʞʘʥʱʠʥʠ ʙʫʣʠ 

ʚʽʜʩʫʪʥʽ ʜʝʨʞʘʚʥʽ ʘʤʧʝʣʦʛʨʘʬʽʯʥʽ ʢʦʣʝʢʮʽʾ ʽ ʚʝʩʴ ʛʝʥʦʬʦʥʜ ʚʠʥʦʛʨʘʜʫ 

ʚʠʷʚʠʚʩʷ ʨʦʟʦʩʝʨʝʜʞʝʥʠʤ ʫ ʧʨʠʚʘʪʥʠʭ ʢʦʣʝʢʮʽʷʭ. ʊʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʩʪʚʦʨʝʥʥʽ ʛʝʥʝʪʠʯʥʠʭ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʙʘʥʢʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʫʚʽʙʨʘʪʠ 

ʛʝʥʦʬʦʥʜ ʥʘʡʮʽʥʥʽʰʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʍʘʨʢʽʚʱʠʥʠ, 

ʱʦ ʜʘʣʦ ʙ ʥʝʦʮʽʥʝʥʥʠʡ ʧʦʰʪʦʚʭ ʨʦʟʚʠʪʢʫ ʚʠʥʦʨʦʙʩʪʚʘ ʪʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʫ 

ʥʘʰʦʤʫ ʨʝʛʽʦʥʽ. 

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʥʷʤ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʢʦʣʝʢʮʽʡ 

ʮʽʥʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʫ 

ʧʦʣɹʦʚʠʭ ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ʽ, ʫ ʧʦʜʘʣʴʰʦʤʫ, ʫ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʩʭʦʚʠʱʽ (ʅʊɹ) ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. ʆʙʩʷʛ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚ 

ʜʘʥʠʡ ʯʘʩ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʅʊɹ, ʩʪʘʥʦʚʠʪʴ ʪʠʩʷʯʽ ʦʜʠʥʠʮʴ ʟʙʝʨʽʛʘʥʥʷ [182]. 

ʈʦʟʨʦʙʢʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʽʪʦʚʠʤ 
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ʩʪʘʥʜʘʨʪʘʤ, ʘ ʪʘʢʦʞ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʧʦ ʧʽʜʛʦʪʦʚʮʽ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ 

ʧʝʨʝʚʽʨʮʽ, ʤʘʨʢʫʚʘʥʥʶ ʽ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʘʩʦʮʽʘʮʽʾ ʪʢʘʥʠʥʥʠʭ ʙʘʥʢʽʚ, ʜʦʟʚʦʣʠʣʠ ʅʊɹ ɯʇʂʽʂ ʅɸʅʋ ʚ 2002 ʨʦʮʽ 

ʦʪʨʠʤʘʪʠ ʩʪʘʪʫʩ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʜʙʘʥʥʷ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ ʚ ʫʤʦʚʘʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ 

ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʨʦʙʦʪʘ ʧʦ ʥʘʣʘʛʦʜʞʝʥʥʶ ʦʩʦʙʠʩʪʠʭ ʢʦʥʪʘʢʪʽʚ ʟ ʥʘʫʢʦʚʠʤʠ 

ʧʽʜʨʦʟʜʽʣʘʤʠ ʅɯɺʽɺ çʄʘʛʘʨʘʯè, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʫʢʣʘʩʪʠ ʜʦʛʦʚʽʨ ʧʨʦ 

ʥʘʫʢʦʚʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ (ɼʦʜʘʪʦʢ ɼ).  

ʋ 2014 ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʥʘʡʮʽʥʥʽʰʽ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʟ ʅɯɺʽɺ 

çʄʘʛʘʨʘʯè ï ʦʜʥʽʻʾ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ ʩʚʽʪʫ, ʷʢʘ 

ʩʪʘʥʦʚʠʣʘ ʅʘʮʽʦʥʘʣʴʥʝ ʥʘʜʙʘʥʥʷ ʋʢʨʘʾʥʠ [160]. ʋ ʷʢʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʧʽʜ 

ʟʘʢʣʘʜʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʢʦʣʝʢʮʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʜʦʩʣʽʜʥʫ ʜʽʣʷʥʢʫ, ʷʢʘ ʥʝ 

ʢʫʣʴʪʠʚʫʚʘʣʘʩʷ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʙʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʅʋ ̔ʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ ʫ ɿʤʽʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʧʦʙʣʠʟʫ ʩ. ɻʘʡʜʘʨʠ (ɼʦʜʘʪʦʢ ɹ). 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʮʷ ʤʽʩʮʝʚʽʩʪʴ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ 

çɻʦʤʽʣʴʰʘʥʩʴʢʠ ʣʽʩʠè. ɿ ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʙʫʣʦ ʧʽʜʧʠʩʘʥʦ ʜʦʛʦʚʽʨ ʧʨʦ ʥʘʫʢʦʚʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʽ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʾ ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ 

(ɼʦʜʘʪʦʢ ɼ). 

ʎʝ ʤʽʩʮʝ ʙʫʣʦ ʚʠʙʨʘʥʦ ʥʝ ʚʠʧʘʜʢʦʚʦ. ʉʘʤʝ ʪʫʪ, ʧʦʥʘʜ 100 ʨʦʢʽʚ ʪʦʤʫ, 

ʆ. ʆ. ɯʚʘʥʮ̔ʴʢʠʤ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚʠʥʦʛʨʘʜʥʠʢʠ, ʷʢʽ ʤʘʣʠ ʥʘ ʪʦʡ ʯʘʩ ʚʝʣʠʯʝʟʥʝ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ (ɼʦʜʘʪʦʢ ɹ). 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʞʠʪʪʷ ʆ. ʆ. ɯʚʘʥʮ̔ʴʢʠʡ ʧʨʠʩʚʷʪʠʚ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʫ, ʟʘ ʱʦ ʥʝʦʜʥʦʨʘʟʦʚʦ ʙʫʚ ʚʽʜʟʥʘʯʝʥʠʡ ʙʘʛʘʪʴʤʘ ʟʥʘʯʥʠʤʠ 

ʥʘʛʦʨʦʜʘʤʠ. ʁʦʛʦ ʜʦʩʚʽʜ ʟʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʠʙʨʠʜʽʚ 

ʚʠʥʦʛʨʘʜʫ ʜʣʷ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʙʫʚ ʜʫʞʝ ʚʠʩʦʢʦ ʦʮʽʥʝʥʠʡ 

ʧʨʦʚʽʜʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʫ ʮʽʡ ʛʘʣʫʟʽ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʥʘʜʘʥʠʤʠ ʟ ʦʩʦʙʠʩʪʦʛʦ ʘʨʭʽʚʫ ʆ. ʆ. ɯʚʘʥʮ̔ʴʢʠʤ (ɼʦʜʘʪʦʢ ɹ). 

ʉʘʤʝ ʥʘ ʤʽʩʮʽ ʽʩʥʫʚʘʥʥʷ ʮʠʭ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʡ ʜʦʩʽ ʚôʶʪʴʩʷ ʚʠʥʦʛʨʘʜʥʽ 

ʣʦʟʠ ʧʦ ʜʝʨʝʚʘʭ ʧʽʜʨʦʩʣʦʛʦ ʧʽʜʣʽʩʢʫ. ʊʦʡ ʬʘʢʪ, ʱʦ ʟʘ ʤʘʡʞʝ 100 ʨʦʢʽʚ 

ʢʣʽʤʘʪʠʯʥʽ, ʘʥʪʨʦʧʦʛʝʥʥʽ ʪʘ ʽʥʰʽ ʯʠʥʥʠʢʠ ʡʦʛʦ ʥʝ ʟʛʫʙʠʣʠ, ʚʢʘʟʫʻ ʥʘ 
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ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʬʦʨʤ, ʷʢʽ ʚʠʨʦʱʫʚʘʣʠʩʷ ʫ ʪʦʡ ʯʘʩ, 

ʱʦ ʥʘʜʘʻ ʚʘʞʣʠʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʟʦʢʨʝʤʘ ʽʥʪʨʦʜʫʢʮʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʦʨʪʽʚ ʪʦʛʦ ʯʘʩʫ. 

ʇʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʨʦʙʦʪʘ ʧʦ ʽʥʪʨʦʜʫʢʮʽʾ 

ʧʽʚʜʝʥʥʠʭ ʩʦʨʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʥʦʾ 

ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʉʣʦʙʦʞʘʥʱʠʥʠ (ʨʠʩ. 3.1). 

 

 

ʈʠʩ. 3.1. ɯʥʪʨʦʜʫʢʮʽʷ ʧʽʚʜʝʥʥʠʭ ʩʦʨʪʽʚ ʦʪʨʠʤʘʥʠʭ ʟ ʢʦʣʝʢʮʽʾ çʄʘʛʘʨʘʯè. 

 

ɹʫʣʘ ʟʜʽʡʩʥʝʥʘ ʥʝʦʙʭʽʜʥʘ ʧʽʜʛʦʪʦʚʢʘ ʟʝʤʝʣʴʥʦʾ ʧʣʦʱʽ ʽ ʟʘʢʣʘʜʢʘ 

ʢʦʣʝʢʮʽʾ ʙʝʟʥʘʩʽʥʥʠʭ, ʩʪʦʣʦʚʠʭ, ʚʠʥʥʠʭ ʽ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ 

ʨʽʟʥʦʛʦ ʪʝʨʤʽʥʫ ʚʠʟʨʽʚʘʥʥʷ, ʥʘʜʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʅɯɺʽɺ çʄʘʛʘʨʘʯè. ɺ ʜʘʥʠʡ 

ʯʘʩ ʚ ʮʽʡ ʢʦʣʝʢʮʽʾ ʥʘʣʽʯʫʻʪʴʩʷ ʧʦʥʘʜ 65 ʫʥʽʢʘʣʴʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʩʦʨʪʽʚ 

(ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʽʣʴʰ ʥʽʞ 80 ʟʨʘʟʢʘʤʠ), ʷʢʽ ʤʘʶʪʴ ʧʝʨʝʜʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʩʝʣʝʢʮʽʾ ʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʉʣʦʙʦʞʘʥʱʠʥʠ (ɼʦʜʘʪʦʢ ɺ). 
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ɼʠʟʘʡʥ ʚʠʥʦʛʨʘʜʥʠʢʘ ʧʝʨʰʦʾ ʟʘʢʣʘʜʢʠ ʙʫʚ ʟʘʧʣʘʥʦʚʘʥʠʡ ʜʚʦʤʘ ʨʷʜʘʤʠ 

ʧʦ 50 ʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʩʢʣʘʣʘ 2,5 ʤ ʟ 

ʢʨʦʢʦʤ ʢʫʱʘ 2 ʤ (ʨʠʩ. 3.2). 

 

 

 

ʈʠʩ. 3.2. ʇʝʨʰʘ ʟʘʢʣʘʜʢʘ ʚʠʥʦʛʨʘʜʥʠʢʫ ʧʦʙʣʠʟʫ ʩ. ɻʘʡʜʘʨʠ (ɹʽʦʣʦʛʽʯʥʘ 

ʩʪʘʥʮʽʷ ʍʅʋ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ). 

 

ɼʠʟʘʡʥ ʢʦʣʝʢʮʽʾ ʜʨʫʛʦʾ ʟʘʢʣʘʜʢʠ ʙʫʚ ʟʘʧʣʘʥʦʚʘʥʠʡ 5 ʨʷʜʘʤʠ ʧʦ 25 ʤ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʩʢʣʘʣʘ 2,5 ʤ ʟ ʢʨʦʢʦʤ ʢʫʱʘ 

2 ʤ. ʊʘʢʽ ʨʦʟʤʽʨʠ ʧʨʦʜʠʢʪʦʚʘʥʽ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʦʚʘʥʫ 

ʘʛʨʦʪʝʭʥʽʢʫ (ɼʦʜʘʪʦʢ ɹ). ʋ ʷʢʦʩʪʽ ʰʧʘʣʝʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʠʤʯʘʩʦʚʽ 

ʜʝʨʝʚôʷʥʽ ʦʧʦʨʠ ʪʘ ʤʝʪʘʣʝʚʠʡ ʜʨʽʪ ʫ ʇɺʍ ʦʙʦʣʦʥʮʽ ʜʽʘʤʝʪʨʦʤ 2,5 ï3 ʤʤ  

(ʨʠʩ. 3.3). 

ɹʫʣʘ ʩʪʚʦʨʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʟʘʢʣʘʜʢʠ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʦʜʥʦʛʦ ʩʪʘʥʫ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʽ 

ˇʨʫʥʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. ɿ ʧʽʚʥʽʯʥʦʾ, ʟʘʭʽʜʥʦʾ ʪʘ ʩʭʽʜʥʦʾ 

ʩʪʦʨʽʥ ʚʠʥʦʛʨʘʜʥʠʢ ʟʘʭʠʱʝʥʠʡ ʣʽʩʦʚʠʤ ʤʘʩʠʚʦʤ (ʨʠʩ. 3.4). 
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ʈʠʩ. 3.3. ɼʨʫʛʘ ʟʘʢʣʘʜʢʘ ʚʠʥʦʛʨʘʜʥʠʢʫ ʧʦʙʣʠʟʫ ʩ. ɻʘʡʜʘʨʠ (ɹʽʦʣʦʛʽʯʥʘ 

ʩʪʘʥʮʽʷ ʍʅʋ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.4. ʊʝʨʠʪʦʨʽʷ ʚʠʥʦʛʨʘʜʥʠʢʫ ʫ ɿʤʽʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʧʦʙʣʠʟʫ  

ʩ. ɻʘʡʜʘʨʠ. 

 

ɿ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʝʢʮʽʾ ʩʦʨʪʘʤʠ ʥʦʚʦʾ ʩʝʣʝʢʮʽʾ ʅʅʎ çɯɺʽɺ ʽʤ.  

ɺ. ɭ. ʊʘʾʨʦʚʘè ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʛʽʙʨʠʜʘʤʠ ʚʽʜ ʧʝʨʝʜʦʚʠʭ ʫʢʨʘʾʥʩʴʢʠʭ 

ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʱʝ ʦʜʥʽʻʾ 

ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. 
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ʅʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɯʇʂʽʂ ʅɸʅʋ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʰʘ ʟʘʢʣʘʜʢʘ 

ʚʠʥʦʛʨʘʜʥʠʢʫ (ʨʠʩ. 3.5) ʩʝʨʪʠʬʽʢʦʚʘʥʠʤʠ ʩʘʜʞʘʥʮʷʤʠ ʙʝʟʥʘʩʽʥʥʠʭ, ʩʪʦʣʦʚʠʭ, 

ʚʠʥʥʠʭ ʽ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʦʛʦ ʪʝʨʤʽʥʫ ʚʠʟʨʽʚʘʥʥʷ, 

ʥʘʜʘʥʠʤʠ  ʅʅʎ çɯɺ̔ ɺ ̔ʤ. ɺ. ɭ. ʊʘʾʨʦʚʘè ʪʘ ʧʨʦʚʽʜʥʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ. ɼʦ ʥʝʾ ʫʚʽʡʰʣʦ 48 ʩʦʨʪʽʚ (ɼʦʜʘʪʦʢ ɻ). 

ɼʠʟʘʡʥ ʚʠʥʦʛʨʘʜʥʠʢʫ ʧʝʨʰʦʾ ʟʘʢʣʘʜʢʠ ʙʫʚ ʟʘʧʣʘʥʦʚʘʥʠʡ ʧ'ʷʪʴʤʘ 

ʨʷʜʘʤʠ ʧʦ 40 ʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ ʩʢʣʘʣʘ 3 ʤ ʟ 

ʢʨʦʢʦʤ ʢʫʱʘ 3 ʤ (ʨʠʩ. 3.6). ʊʘʢʽ ʨʦʟʤʽʨʠ ʧʨʦʜʠʢʪʦʚʘʥʽ ʤʦʞʣʠʚʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʦʚʘʥʫ ʘʛʨʦʪʝʭʥʽʢʫ. ɹʫʣʘ ʩʪʚʦʨʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʢʘʨʪʘ ʟʘʢʣʘʜʢʠ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. ɿ ʧʽʚʥʽʯʥʦʾ, ʟʘʭʽʜʥʦʾ 

ʪʘ ʧʽʚʜʝʥʥʦʾ ʩʪʦʨʽʥ ʚʠʥʦʛʨʘʜʥʠʢ ʟʘʭʠʱʝʥʠʡ ʣʽʩʦʚʠʤ ʤʘʩʠʚʦʤ (ʨʠʩ. 3.5). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.5. ɿʘʢʣʘʜʢʘ ʚʠʥʦʛʨʘʜʥʠʢʫ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɯʥʩʪʠʪʫʪʫ 

ʧʨʦʙʣʝʤ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ. 

 

ɿ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʝʢʮʽʾ ʫʢʨʠʚʥʠʤʠ ʽ ʥʝʫʢʨʠʚʥʠʤʠ ʩʦʨʪʘʤʠ 

ʚʠʥʦʛʨʘʜʫ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɯʇʂʽʂ ʅɸʅʋ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʜʨʫʛʘ ʟʘʢʣʘʜʢʘ 

ʚʠʥʦʛʨʘʜʥʠʢʫ ʩʘʜʞʘʥʮʷʤʠ ʙʝʟʥʘʩʽʥʥʠʭ, ʩʪʦʣʦʚʠʭ, ʚʠʥʥʠʭ ʽ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 

ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʨʽʟʥʦʛʦ ʪʝʨʤʽʥʫ ʚʠʟʨʽʚʘʥʥʷ. ɼʦ ʥʝʾ ʫʚʽʡʰʣʦ 27 ʩʦʨʪʽʚ 

(ɼʦʜʘʪʦʢ ɻ). 



70 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.6. ɺʠʥʦʛʨʘʜʥʠʢ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɯʥʩʪʠʪʫʪʫ ʧʨʦʙʣʝʤ 

ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ ʢʨʽʦʤʝʜʠʮʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɼʠʟʘʡʥ ʚʠʥʦʛʨʘʜʥʠʢʫ ʜʨʫʛʦʾ ʟʘʢʣʘʜʢʠ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʟʘʧʣʘʥʦʚʘʥʠʡ 

ʯʦʪʠʨʤʘ ʨʷʜʘʤʠ ʧʦ 15 ʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ 

ʩʢʣʘʣʘ 3 ʤ ʟ ʢʨʦʢʦʤ ʢʫʱʘ 3 ʤ. ʊʘʢʽ ʨʦʟʤʽʨʠ ʧʨʦʜʠʢʪʦʚʘʥʽ ʤʦʞʣʠʚʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʦʚʘʥʫ ʘʛʨʦʪʝʭʥʽʢʫ. 

ʊʘʢʦʞ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʪʘʣʝʚʽ ʰʧʘʣʝʨʥʽ ʩʪʦʚʧʠ ʜʦʚʞʠʥʦʶ 2,3 ʤ, ʷʢʽ 

ʦʙʣʘʜʥʘʣʠ ʰʧʘʣʝʨʥʠʤ ʜʨʦʪʦʤ ʜʽʘʤʝʪʨʦʤ 2,5ï3 ʤʤ. ɹʫʣʘ ʦʙʨʦʙʣʝʥʘ ʦʢʨʝʤʘ 

ʜʽʣʷʥʢʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʝʩʥʽ ʚʠʥʦʛʨʘʜʥʦʾ ʰʢ̔ʣʢʠ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘʷʚʥʦ 75 ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ, ʟʦʢʨʝʤʘ ʩʘʜʞʘʥʮʽʚ ʩʦʨʪʽʚ ʥʦʚʦʾ ʛʝʥʝʪʠʢʠ.  

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ, ʧʽʜʪʨʠʤʘʥʥʷ ʪʘ ʰʚʠʜʢʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ 

ʩʪʘʥʫ ʨʦʩʣʠʥ ʥʘ ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʽʥʥʦʚʘʮʽʡʥʠʡ ʤʝʪʦʜ ʧʦʣʠʚʫ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʨʝʥʘʞʥʠʭ ʪʨʫʙ [52, 132, 135, 144]. ʎʝʡ ʤʝʪʦʜ ʜʘʻ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʘʛ, ʦʜʥʽ ʟ ʷʢʠʭ ï ʟʤʝʥʰʝʥʥʷ ʚʦʜʥʠʭ ʚʠʪʨʘʪ, ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥ ʁ

ʧʦʩʪʽʡʥʦʾ ʟʦʥʠ ʚʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʟʝʤʣʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʦʶ ʜʦʤʽʥʫʶʯʦʾ ʧʦʚʝʨʭʥʝʚʦʾ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʻ ʰʢʽʜʣʠʚʦʶ ʜʣʷ ʩʦʨʪʽʚ, ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʫ ʟʦʥʽ ʧʽʚʥʽʯʥʦʛʦ 
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ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ. ɺʠʢʦʨʠʩʪʘʥʽ ʧʨʠʡʦʤʠ, ʚ ʮʽʣʦʤʫ, ʟʤʝʥʰʫʶʪʴ ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ 

ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʘ ʨʦʙʦʪʘ ʧʦ ʽʥʪʨʦʜʫʢʮʽʾ 65 ʧʽʚʜʝʥʥʠʭ ʩʦʨʪʽʚ ʥʘ 

ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ɹʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʍʅʋ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ ʪʘ 75 ʩʦʨʪʽʚ 

ʚʠʥʦʛʨʘʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʩʘʜʞʘʥʮʽʚ ʩʦʨʪʽʚ ʥʦʚʦʾ 

ʛʝʥʝʪʠʢʠ, ʨʽʟʥʦʛʦ ʪʝʨʤʽʥʫ ʚʠʟʨʽʚʘʥʥʷ, ʥʘʜʘʥʠʤʠ ʅɯɺʽɺ çʄʘʛʘʨʘʯè, ʅʅʎ 

çɯɺ̔ ɺ ̔ʤ. ɺ. ɭ. ʊʘʾʨʦʚʘè ʪʘ ʧʨʦʚʽʜʥʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ ʩʝʣʝʢʮʽʦʥʝʨʘʤʠ. ʉʦʨʪʠ 

ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʚʠʨʦʱʫʶʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ, ʤʘʶʪʴ ʨʽʟʥʽ 

ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʦʟʥʘʢʠ (ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, 

ʢʦʤʧʣʝʢʩʦʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ), ʨʽʟʥʫ ʧʨʦʤʠʩʣʦʚʫ 

ʮʽʥʥʽʩʪʴ (ʚʠʥʥʽ ʪʘ ʩʪʦʣʦʚʽ). ʊʘʢʦʞ ʢʦʣʝʢʮʽʾ ʤʽʩʪʷʪʴ ʥʦʚʽʪʥʽ ʚʠʩʦʢʦ 

ʛʝʪʝʨʦʟʠʛʦʪʥʽ ʛʽʙʨʠʜʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʩʢʣʘʜʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ. 

ɺʩʝ ʮʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʣʘʩʥʠʡ ʜʦʩʣʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ.  

ʇʨʦʚʝʜʝʥʘ ʨʦʙʦʪʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʫʥʽʢʘʣʴʥʠʤ ʜʦʩʣʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʷʢ ʧʨʠʚʘʪʥʠʭ ʩʝʣʝʢʮʽʦʥʝʨʽʚ, ʪʘʢ ʽ ʧʨʦʬʽʣʴʥʽ ʽʥʩʪʠʪʫʪʠ ʪʘ ʩʝʣʝʢʮʽʡʥʽ ʫʩʪʘʥʦʚʠ 

ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʥʦʚʽ ʩʦʨʪʠ ʪʘ ʩʦʨʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʪʨʘʯʝʥʠʤʠ. ʋʩʧʽʰʥʝ ʚʠʨʽʰʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʢʦʣʝʢʮʽʾ ʫ ʞʠʪʪʻʟʜʘʪʥʦʤʫ ʩʪʘʥʽ 

ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟ ʟʘʣʫʯʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ, 

ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʫʨʦʞʘʶ [164]. 

ʇʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʧʦ ʩʪʚʦʨʝʥʥʶ ʧʦʣʴʦʚʠʭ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʚʽʜʨʦʜʞʝʥʥʷ ʩʪʘʪʫʩʫ ʉʣʦʙʦʞʘʥʱʠʥʠ, ʷʢ ʚʠʥʦʛʨʘʜʘʨʩʴʢʦʛʦ ʪʘ 

ʚʠʥʦʨʦʙʥʦʛʦ ʨʝʛʽʦʥʫ,  ̔ ʩʪʚʦʨʝʥʥʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʢʦʣʝʢʮʽʾ, ʷʢʘ ʤʦʞʝ 

ʩʪʘʪʠ ʙʘʟʦʶ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʥʦʛʨʘʜʫ. 

ʈʦʢʠ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʩʦʨʪʘʤʠ ʚʠʥʦʛʨʘʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʛʦ 

ɯʥʩʪʠʪʫʪʫ ʜʦʚʦʜʷʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʽʜʨʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʘ ʪʝʨʝʥʘʭ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʚʠʚʝʜʝʥʥʷ ʾʾ ʥʘ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 3 ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ [161, 164]. 
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ʈʆɿɼɯʃ 4 

ɺʀɿʅɸʏɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʄɽʊʆɼɯɺ ʅɸʉʀʏɽʅʅʗ 

ɾʀɺʎɯɺ ɺʀʅʆɻʈɸɼʋ 

4.1 ʉʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʘʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʽʟʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ɾʠʚʮʽ ʘʙʦ ʽʥʰʽ ʚʝʛʝʪʘʪʠʚʥʽ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ ʙʘʞʘʥʦ ʟʙʠʨʘʪʠ ʟ ʧʦʣʷ ʫ 

ʩʪʘʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʦʢʦʶ, ʘʣʝ ʮʝʡ ʩʪʘʥ ʥʝ ʟʘʚʞʜʠ ʣʝʛʢʦ ʨʦʟʧʽʟʥʘʪʠ ʘʙʦ 

ʣʝʛʢʦ ʧʝʨʝʚʽʨʠʪʠ. ʈʽʟʥʽ ʣʽʥʽʾ ʘʙʦ ʚʠʜʠ ʤʘʶʪʴ ʨʽʟʥʫ ʢʽʥʝʪʠʢʫ ʘʢʣʽʤʘʮʽʾ, ʘ 

ʩʪʫʧʽʥʴ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟ ʨʦʢʫ ʚ ʨʽʢ ʯʝʨʝʟ ʢʦʣʠʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 

ʇʽʩʣʷ ʟʙʦʨʫ ʧʘʛʦʥʠ ʧʦʪʦʯʥʦʛʦ ʩʝʟʦʥʫ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʦ ʘʢʣʽʤʘʪʠʟʦʚʘʥʽ 

ʜʫʞʝ ʧʦʩʪʫʧʦʚʠʤ ʚʧʣʠʚʦʤ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʈʦʩʣʠʥʠ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ 

ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4 Áʉ ʘʙʦ ʥʠʞʯʝ, ʪʦʜʽ ʷʢ ʜʣʷ ʪʨʦʧʽʯʥʠʭ 

ʢʫʣʴʪʫʨ ʧʦʪʨʽʙʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 15ï25 Áʉ. ʋʤʦʚʘʤʠ ʦʩʚʽʪʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʝʤʨʷʚʘ ʘʙʦ 12ï16 ʛʦʜʠʥʥʠʡ ʬʦʪʦʧʝʨʽʦʜ ʟʽ ʟʤʽʥʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʚʽʪʣʘ 

[82]. ʍʦʣʦʜʦʚʘ ʘʢʣʽʤʘʪʠʟʘʮʽʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʜʝʷʢʠʭ 

ʨʦʩʣʠʥ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ. 

ɼʣʷ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʟʥʠʡ ʪʠʧ ʢʦʥʪʝʡʥʝʨʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤʠ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʚʦʣʦʛʦʩʪʽ, ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʽ ʟʘʨʘʞʝʥʥʶ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʟʙʝʨʽʛʘʥʥʷ ʯʘʩʪʦ ʙʫʚʘʻ ʥʝʦʙʭʽʜʥʘ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʧʨʦʜʦʚʞ ʜʚʦʭ ʪʠʞʥʽʚ ʧʦʢʨʘʱʫʻ 

ʪʨʠʚʘʣʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʨʦʩʣʠʥ [19]. ʇʦʩʪʫʧʦʚʝ ʟʥʝʚʦʜʥʝʥʥʷ ʧʝʨʝʜ ʟʙʝʨʽʛʘʥʥʷʤ 

ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʨʝʛʽʦʥʽʚ ʟ 

ʩʝʟʦʥʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʪʨʫʙʯʘʩʪʦ-

ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʞʠʚʠʣʴʥʠʤʠ ʪʘ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ 
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ʨʦʟʨʦʙʣʝʥʦ ʽ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʩʧʦʩʽʙ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ  

[168, 183]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʟʘ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʞʝ ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʠʩʢʫ 70 ʢʇʘ.  

ʅʘ ʨʠʩ. 4.1.1 ʥʘʚʝʜʝʥʽ ʬʦʪʦʛʨʘʬʽʾ ʦʜʥʦʚʫʟʣʦʚʦʛʦ ʞʠʚʮʷ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʨʦʟʯʠʥʦʤ ʝʦʟʠʥʫ. 

 

 

ʈʠʩ. 4.1.1. ʅʘʩʠʯʝʥʥʷ ʦʜʥʦʚʫʟʣʦʚʦʛʦ ʞʠʚʮʷ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʨʦʟʯʠʥʦʤ ʝʦʟʠʥʫ. 

 

ɺʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʨʦʟʯʠʥʦʤ ʝʦʟʠʥʫ ʧʦʢʘʟʘʣʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʩʠʯʝʥʥʷ ʧʦ 

ʪʦʚʱʠʥʽ ʟʨʘʟʢʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʟʘʢʫʧʦʨʢʦʶ ʢʘʧʽʣʷʨʽʚ, ʥʝʷʢʽʩʥʠʤʠ 

ʟʨʽʟʘʤʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʶ ʘʥʘʪʦʤʽʯʥʦʶ ʙʫʜʦʚʦʶ ʞʠʚʮʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʣʷ 

ʜʠʬʫʟʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʦʟʯʠʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʽ ʞʠʚʮʷ ʧʽʩʣʷ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʙʽʣʴʰ ʪʨʠʚʘʣʘ ʝʢʩʧʦʟʠʮʽʷ. ʋ ʢʦʥʪʨʦʣʽ 

ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʤʝʪʦʜʦʤ ʚʠʤʦʯʫʚʘʥʥʷ ʫ ʨʦʟʯʠʥʽ ʝʦʟʠʥʫ ʟ ʨʽʟʥʠʤʠ 

ʪʝʨʤʽʥʘʤʠ ʝʢʩʧʦʟʠʮʽʾ ʧʨʦʭʦʜʠʣʦ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ (ʨʠʩ. 4.1.2). 
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ʈʠʩ. 4.1.2. ʅʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚ ʨʦʟʯʠʥʽ ʝʦʟʠʥʫ ʤʝʪʦʜʦʤ 

ʚʠʤʦʯʫʚʘʥʥʷ: ɸī 3 ʛʦʜ, ɹ ī 6 ʛʦʜ, ɹ ī 12 ʛʦʜ. 

 

ʋ ʪʘʙʣ. 4.1.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʨʦ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʟʯʠʥʫ ʝʦʟʠʥʫ 

ʯʝʨʝʟ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚ 

ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʪʠʩʢʫ 70 ʢʇʘ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 4.1.1 ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ 

ʨʦʟʯʠʥʫ ʯʝʨʝʟ ʦʜʥʦʚʫʟʣʦʚʽ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ ʙʫʚ ʜʦʩʠʪʴ ʢʦʨʦʪʢʠʤ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʘʥʘʪʦʤʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʚʠʥʦʛʨʘʜʫ, ʣʦʟʘ ʷʢʦʛʦ ʤʘʻ ʧʦʨʠʩʪʫ 

ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 4.1.3). ʋ ʪʨʠʚʫʟʣʦʚʠʭ ʞʠʚʮʷʭ ʚʠʥʦʛʨʘʜʫ ʯʘʩ ʥʘʩʠʯʝʥʥʷ 

ʨʦʟʯʠʥʦʤ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʫ 20 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʫʟʣʦʚʠʤʠ ʞʠʚʮʷʤʠ ʪʘ ʫ 

7 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʚʦʚʫʟʣʦʚʠʤʠ. 

ʊʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʘ 

ʞʠʚʮʽʚ ʯʘʩ ʥʘʩʠʯʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ 

ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘʢʠʭ ʞʠʚʮʽʚ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ ʥʝ ʩʪʦʩʫʻʪʴʩʷ 

ʞʠʨʫʶʯʠʭ ʧʦʛʦʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʝʨʦʟʚʠʥʫʪʠʡ ʢʘʤʙʽʘʣʴʥʠʡ ʰʘʨ. ɾʠʚʮʽ ʟ ʪʘʢʠʭ 

ʧʘʛʦʥʽʚ ʚʠʙʨʘʢʦʚʫʚʘʣʠʩʴ ʪʘ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʯʘʩʫ ʘʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʽ ʛʣʽʮʝʨʠʥʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʱʦ, ʷʢ ʽ ʩʣʽʜ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ, ʚʽʥ ʟʘʢʦʥʦʤʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʙʨʫʥʴʦʢ ʥʘ ʞʠʚʮʷʭ (ʪʘʙʣ. 4.1.2). 
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ʈʠʩ. 4.1.3. ʇʦʨʠʩʪʘ ʩʪʨʫʢʪʫʨʘ ʣʦʟʠ ʚʠʥʦʛʨʘʜʫ. 

 

ʊʘʙʣʠʮʷ 4.1.1 

ʏʘʩ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

 

ʂʫʣʴʪʫʨʘ ʏʘʩ ʥʘʩʠʯʝʥʥʷ 

ʦʜʥʦʚʫʟʣʦʚʦʛʦ 

ʞʠʚʮʷ, c 

ʏʘʩ ʥʘʩʠʯʝʥʥʷ 

ʜʚʦʚʫʟʣʦʚʦʛʦ 

ʞʠʚʮʷ, c 

ʏʘʩ ʥʘʩʠʯʝʥʥʷ 

ʪʨʠʚʫʟʣʦʚʦʛʦ 

ʞʠʚʮʷ, c 

ɺʠʥʦʛʨʘʜ, ß 6 ʤʤ 10Ñ2 25Ñ5* 125Ñ25* 

ɺʠʥʦʛʨʘʜ, ß 9 ʤʤ 7Ñ1 17,5Ñ2,5* 100Ñ20* 

ʇʨʠʤʽʪʢʠ: * ï ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʫʟʣʦʚʠʤʠ 

ʞʠʚʮʷʤʠ (ʨ=0,05), n=10. 

 

ʏʘʩ ʥʘʩʠʯʝʥʥʷ ʦʜʥʦʚʫʟʣʦʚʠʭ ʞʠʚʮʽʚ ʩʪʘʥʦʚʠʚ ʤʝʥʰʝ ʦʜʥʽʻʾ ʭʚʠʣʠʥʠ 

ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʛʣʽʮʝʨʠʥʫ ʽ ʩʘʭʘʨʦʟʠ, ʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʙʨʫʥʴʦʢ ʥʘ ʞʠʚʮʷʭ ʨʦʟʢʠʜ ʟʘ ʯʘʩʦʤ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ. ʅʘʡʚʽʨʦʛʽʜʥʽʰʝ ʮʝ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʷʤʠʭ ʧʨʦʚʽʜʥʠʭ ʢʘʥʘʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ 
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ʞʠʚʮʷ. ʊʦʤʫ ʚʠʭʦʜʷʯʠ ʟ ʢʽʥʝʪʠʢʠ ʥʘʩʠʯʝʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʦʮʽʣʴʥʽʰʝ 

ʧʨʘʮʶʚʘʪʠ ʟ ʦʜʥʦʚʽʯʢʦʚʠʤʠ ʞʠʚʮʷʤʠ. 

 

ʊʘʙʣʠʮʷ 4.1.2 

ʏʘʩ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʽ ʛʣʽʮʝʨʠʥʫ ʨʽʟʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʂʽʣʴʢʽʩʪʴ 

ʙʨʫʥʴʦʢ 

ʈʦʟʯʠʥ ʂʦʥʮʝʥʪʨʘʮʽʷ, % 

10 20 30 40 50 

ʏʘʩ ʥʘʩʠʯʝʥʥʷ, c 

1 ʉʘʭʘʨʦʟʘ 10Ñ2 14Ñ3 21Ñ5 26Ñ5 40Ñ6 

2 25Ñ6* 35Ñ8* 50Ñ10* 80Ñ15* 105Ñ20* 

3 110Ñ15* 120Ñ15* 140Ñ20* 180Ñ25* 360Ñ50* 

1 ɻʣʽʮʝʨʠʥ 8Ñ2 10Ñ3 13Ñ5 20Ñ5 25Ñ5 

2 20Ñ5* 25Ñ7* 35Ñ7* 50Ñ10* 80Ñ20* 

3 95Ñ8* 105Ñ15* 120Ñ15* 150Ñ30* 270Ñ60* 

ʇʨʠʤʽʪʢʠ: * - ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʫʟʣʦʚʠʤʠ 

ʞʠʚʮʷʤʠ (ʨ=0,05), n=10. 

ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʦʢʘʟʘʣʘ, ʱʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʟʘ ʪʝʩʪʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ 4.1.4, 4.1.5). ɹʽʣʴʰ ʪʦʛʦ, ʙʨʫʥʴʢʠ 

ʥʘ ʪʘʢʠʭ ʞʠʚʮʷʭ ʨʦʟʚʠʚʘʣʠʩʷ ʥʘ 2ī4 ʜʥʽ ʨʘʥʽʰʝ ʢʦʥʪʨʦʣʴʥʠʭ. ʎʝ ʮʽʣʢʦʤ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʥʘʩʠʪʠʪʠ ʞʠʚʮʽ ʫ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ, ʽʥʘʢʪʠʚʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʦʢʠʩʥʝʥʥ̫, ̫ʢʽ 

ʙʫʣʠ ʘʢʫʤʫʣʴʦʚʘʥʽ ʫ ʣʦʟʽ ʟʘ ʯʘʩ ʟʠʤʽʚʣʽ, ʤʠʥʘʶʯʠ ʩʪʘʜʽʶ ʚʠʤʦʯʫʚʘʥʥʷ, ʷʢʘ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ, ʩʢʣʘʜʘʣʘ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʽʙ [166,167]. 
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ʈʠʩ. 4.1.4. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʞʠʚʮʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʪʘ ʧʘʩʠʚʥʦʛʦ ʚʠʤʦʯʫʚʘʥʥʷ ʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʉ. 

 

ʈʠʩ. 4.1.5. ʈʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʞʠʚʮʽʚ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʞʠʚʮʽʚ ʪʘ ʩʪʫʧʝʥʽ ʥʘʩʠʯʝʥʥʷ ʚʦʜʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʤʘʻ 
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ʧʨʦʩʪʝ ʧʦʷʩʥʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʚʽʜʜʟʝʨʢʘʣʶʻ ʪʘ ʽʤʽʪʫʻ ʧʨʠʨʦʜʥʠʡ 

ʧʨʦʮʝʩ ʟ ʪʽʻʶ ʨʽʟʥʠʮʝʶ, ʱʦ ʫ ʥʘʚʝʜʝʥʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʠʞʝʥʠʡ 

ʪʠʩʢ ʜʣʷ ʧʽʜʥʷʪʪʷ ʨʽʜʠʥʠ, ʘ ʥʝ ʟʙʽʣʴʰʝʥʠʡ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʨʦʩʣʠʥʘ ʫ ʧʝʨʽʦʜ 

ʘʢʪʠʚʥʦʛʦ ʩʦʢʦʨʫʭʫ. ɿʥʠʞʝʥʠʡ ʪʠʩʢ ʜʽʻ ʣʠʰʝ ʥʘ ʧʨʦʚʽʜʥʽ ʪʢʘʥʠʥʠ ʞʠʚʮʷ, ʷʢʽ 

ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʪʘʢʠʭ ʧʝʨʝʧʘʜʽʚ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʠʨʘʞʝʥʘ ʰʢʽʜʣʠʚʘ ʜʽʷ ʥʘ 

ʙʨʫʥʴʢʫ ʚʽʜʩʫʪʥʷ. 

 

4.2 ɺʧʣʠʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʛʝʨʤʧʣʘʟʤʠ 

ʚʠʥʦʛʨʘʜʫ ʥʘ ʾʾ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʄʝʪʦʶ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʨʽʚʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʥʘ ʾʭʥʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʾ ʤʝʞʽ ʟʥʝʚʦʜʥʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ. 

ɺʽʜʧʨʘʮʶʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʜʝʛʽʜʨʘʪʘʮʽʾ ʧʦʯʠʥʘʣʠ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʚʮʽʚ ʟʘ ʩʪʘʥʦʤ ʟʨʽʟʽʚ, ʘʥʘʣʽʟʫ ʟʙʝʨʝʞʝʥʦʩʪʽ ʚʽʯʦʢ ʫ ʣʦʟʽ (ʨʠʩ. 4.2.1, 4.2.2) ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʚʦʣʦʛʦʩʪʽ (ʨʠʩ. 4.2.3). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.2.1. ɿʨʽʟ ʙʨʫʥʴʢʠ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʚʠʛʣʷʜʽ. 
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ʈʠʩ. 4.2.2. ɿʨʽʟ ʙʨʫʥʴʢʠ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʚʠʛʣʷʜʽ. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.2.3. ɿʤʽʥʘ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ ʧʨʠ 

ʟʙʝʨʽʛʘʥʥʽ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʧʨʠ 2Áʉ. 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ (ʨ<0,05), n=10. 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.2.3, ʬʽʟʽʦʣʦʛʽʯʥʘ ʚʦʣʦʛʽʩʪʴ (ʢʦʥʪʨʦʣʴ) ʞʠʚʮʽʚ ʩʦʨʪʫ 

ʐʝʚʯʝʥʢʦ ʧʝʨʝʜ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʩʢʣʘʜʘʣʘ 52 %. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ 
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ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʜʫʤʢʦʶ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʘ ʚʦʣʦʛʽʩʪʴ 

ʞʠʪʪʻʟʜʘʪʥʠʭ ʟʨʘʟʢʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 50ï52 %. ɸʥʘʣʽʟ ʰʚʠʜʢʦʩʪʽ 

ʟʥʝʚʦʜʥʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +2...+4ÁC ʧʦʢʘʟʘʚ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʫ 

ʧʝʨʰʽ 4 ʜʦʙʠ ʽ ʩʪʘʥʦʚʠʣʘ ʧʨʠʙʣʠʟʥʦ 1,5 % ʥʘ ʜʦʙʫ. ʋ ʧʨʦʤʽʞʢʫ 4ī9 ʜʽʙ 

ʰʚʠʜʢʽʩʪʴ ʜʝʛʽʜʨʘʪʘʮʽʾ ʤʘʻ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 1 % ʥʘ 

ʜʦʙʫ. ɿ 9-ʾ ʜʦ 21-ʾ ʜʦʙʠ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʧʨʦʜʦʚʞʫʚʘʣʘ ʟʥʠʞʫʚʘʪʠʩʴ, 

ʱʦ, ʡʤʦʚʽʨʥʦ, ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʦʷʚʦʤ ʚʦʜʦʫʪʨʠʤʫʶʯʠʭ ʩʠʣ ʢʣʽʪʠʥ ʽ 

ʜʦʩʷʛʥʝʥʥʷʤ ʤʽʥʽʤʘʣʴʥʦʾ ʤʝʞʽ ʜʝʛʽʜʨʘʪʘʮʽʾ, ʥʠʞʯʝ ʷʢʦʾ ʙʨʫʥʴʢʠ ʚʪʨʘʯʘʣʠ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 

ɼʣʷ ʚʠʥʦʛʨʘʜʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʥʘʷʚʥʽʩʪʴ ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ ʟʥʝʚʦʜʥʝʥʥʷ, 

ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʣʷ ʥʝʚʽʜʥʦʚʥʦʾ ʚʪʨʘʪʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʧʨʠ ʟʥʠʞʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʜʦ 48 % ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʥʝ 

ʟʥʠʞʫʚʘʣʘʩʷ, ʘ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚʦʣʦʛʦʩʪʽ 44 % ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʘʜʘʣʘ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 10 % (ʨʠʩ. 4.2.4). ɿʘ ʧʦʜʘʣʴʰʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ ʜʦ 37 % ʽ 33 % 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʧʘʜʘʣʘ ʥʘ 20 % ʽ 40 % ʚʽʜʧʦʚʽʜʥʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.2.4. ɺʧʣʠʚ ʜʝʛʽʜʨʘʪʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ ʚ 

ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 2Áʉ ʥʘ ʾʭʥʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 

ʇʨʠʤʽʪʢʘ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ (ʨ<0,05), n=10. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʪʨʠʤʢʘ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʫ ʤʝʞʘʭ 40ï52 % ʥʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽ ʩʧʨʠʷʻ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʦʙʚʦʜʥʝʥʥʶ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪ ʐʝʚʯʝʥʢʦ ʫ ʧʨʦʮʝʩʽ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. 

 

4.3 ɺʧʣʠʚ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʥʘ ʟʤʽʥʫ ʨʽʚʥʷ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʽ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʊʨʘʜʠʮʽʡʥʦ, ʥʘʨʽʟʢʫ ʞʠʚʮʽʚ ʧʨʦʚʦʜʷʪʴ ʚʟʠʤʢʫ ʽ ʟʙʝʨʽʛʘʶʪʴ ʾʭ ʜʦ 

ʧʦʩʘʜʢʠ ʘʙʦ ʜʣʷ ʧʦʪʨʝʙ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʽ ʥʘʜʘʣʽ ʚʠʭʦʜʫ ʞʠʪʪʻʟʜʘʪʥʠʭ ʩʘʜʞʘʥʮʽʚ. ʋ ʟʨʽʟʘʥʠʭ ʧʘʛʦʥʽʚ 

ʚʥʘʩʣʽʜʦʢ ʢʘʧʽʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʩʫʜʠʥ ʥʝʤʠʥʫʯʽ ʚʪʨʘʪʠ ʚʦʣʦʛʠ. ʎʝ ʚʝʜʝ ʜʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʽʜʩʠʭʘʥʥʷ ʪʢʘʥʠʥʠ ʞʠʚʮʷ ʩʧʦʯʘʪʢʫ ʟ ʧʦʚʝʨʭʥʽ ʟʨʽʟʽʚ, ʘ ʧʦʪʽʤ 

ʚʩʴʦʛʦ ʧʘʛʦʥʫ [134]. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʘ 

ʚʪʨʘʪʘ ʚʦʜʠ ʢʣʽʪʠʥʘʤʠ ʚʠʢʣʠʢʘʻ ʧʦʩʠʣʝʥʥʷ ʜʠʭʘʥʥʷ ʽ ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʪʨʘʪʠ 

ʚʫʛʣʝʚʦʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʣʦʟʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʪʘʥʦʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʥʽʡ [150]. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʠʤ  ̒ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ ʨʽʚʝʥʴ ʾʭʥʴʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʚ ʧʝʨʽʦʜ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ʅʘʤʠ ʧʨʦʪʷʛʦʤ 9 ʤʽʩʷʮʽʚ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 4 ʚʘʨʽʘʥʪʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪ ʐʝʚʯʝʥʢʦ ʪʘ ʾʭ 

ʚʧʣʠʚ ʥʘ ʩʪʫʧʽʥʴ ʜʝʛʽʜʨʘʪʘʮʽʾ ʽ ʨʽʚʝʥʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ (ʨʠʩ 4.3.1, ʪʘʙʣ. 4.3.1, 

ʨʠʩ. 4.3.2) [170]. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.3.1, ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʣʦʩʷ ʰʚʠʜʰʝ ʽ ʜʦ ʢʽʥʮʷ ʪʨʘʚʥʷ ʥʘʙʣʠʞʘʣʦʩʷ ʜʦ ʚʦʣʦʛʦʩʪʽ 35 %, ʱʦ 

ʟʙʽʛʘʣʦʩʷ ʟ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʨʽʚʥʝʤ ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʘʣʦ 50 % 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 4.3.2). ʋ II ʚʘʨʽʘʥʪʽ ʧʨʠ ʧʘʨʘʬʽʥʫʚʘʥʥʽ ʟʨʽʟʽʚ 

ʞʠʚʮʽʚ ʰʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ ʙʫʣʘ ʟʥʘʯʥʦ ʥʠʞʯʦʶ ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ ʽ 

ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʝʛʽʜʨʘʪʘʮʽʾ ʜʦʩʷʛʘʚʩʷ ʫ ʣʠʧʥʽ. 
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ʋ III ʚʘʨʽʘʥʪʽ, ʧʨʠ ʧʦʚʥʽʡ ʧʘʨʘʬʽʥʽʟʘʮʽʾ ʞʠʚʮʽʚ, ʾʭʥʷ ʚʦʣʦʛʽʩʪʴ ʙʫʣʘ 

ʚʠʱʦʶ, ʥʽʞ ʫ ʽʥʰʠʭ ʚʘʨʽʘʥʪʘʭ, ʧʨʦʪʷʛʦʤ ʫʩʽʭ 9 ʤʽʩʷʮʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ (ʪʘʙʣ. 4.3.1). ʋ IV ʚʘʨʽʘʥʪʽ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʫ ʧʨʦʮʝʩʽ 

ʟʙʝʨʽʛʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʜʦ 47 % ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʚʘʢʫʫʤ-

ʥ̔ʬʽʣʴʪʨʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʄʉ, ʦɦ ʟʙʽʣʴʰʫʚʘʣʦ 

ʚʦʣʦʛʽʩʪʴ ʞʠʚʮʽʚ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

 

ʈʠʩ. 4.3.1. ʉʧʦʩʦʙʠ ʧʽʜʛʦʪʦʚʢʠ ʞʠʚʮʽʚ ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʛʽʧʦʪʝʨʤʽʾ. ʎʠʬʨʠ 1, 2, 3, 4ī ʚʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ (1 ï ʞʠʚʮʽ ʟ ʚʽʜʢʨʠʪʠʤʠ 

ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ; 2 ï ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ 

ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ; 3 ï ʞʠʚʮʽ ʧʘʨʘʬʽʥʦʚʘʥʽ ʧʦʚʥʽʩʪʶ, 

ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ; 4 ï ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, 

ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʜʦ 47ī48 % ʫ 

ʞʠʚʮʷʭ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʠ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ 

ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ). 

ʇʘʨʘʬʽʥʫʚʘʥʥʷ ʞʠʚʮʽʚ IV ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʫ ʥʝ ʚʽʜʨʽʟʥʷʣʦʩʴ ʚʽʜ II 

ʚʘʨʽʘʥʪʫ. ʇʨʦʪʝ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʟʥʠʞʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʜʦ 

48ī47 % ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ, ʷʢʠʡ ʟʙʽʣʴʰʫʚʘʚ 
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ʚʦʣʦʛʽʩʪʴ ʞʠʚʮʽʚ ʜʦ ʥʘʪʠʚʥʦʛʦ ʩʪʘʥʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʠʥʘʤʽʢʘ 

ʜʝʛʽʜʨʘʪʘʮʽʾ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʙʫʣʘ ʨʽʟʥʦʶ. ʐʚʠʜʢʽʩʪʴ ʟʥʝʚʦʜʥʝʥʥʷ 

ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʟʙʝʨʽʛʘʥʥʷ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʚʠʩʥʘʞʝʥʥʷ ʟʘʧʘʩʥʠʭ 

ʨʝʯʦʚʠʥ ʞʠʚʮʽʚ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʦʜʞʝ ʽ ʟ ʚʪʨʘʪʦʶ ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʠʭ 

ʩʠʣ ʢʣʽʪʠʥ. 

ʊʘʙʣʠʮʷ 4.3.1 

ɺʧʣʠʚ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʪʘ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ 

ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

 

ɺʘʨʽʘʥʪʠ 

ʧʽʜʛʦʪʦʚʢʠ 

ʞʠʚʮʽʚ 

ʉʪʨʦʢʠ ʟʙʝʨʽʛʘʥʥʷ, ʤʽʩ. 

0 1 2 3 4 5 6 7 8 9 

I 

(ʢʦʥʪʨʦʣʴ) 
52 50 48,5# 47# 45# 42# 40# 35# 31# 26# 

II  52 51 50 49# 48,5# 46,5# 45# 41# 37# 32# 

III  52 51,8 51,3 50,9 50,5 49# 48# 46# 42# 40# 

IV 
52 51 50 49,5 

47,5#-

52(ɺɯ) 
50,5 50 

48#-

52(ɺɯ) 
50 

47#-

52(ɺɯ) 

ʇʨʠʤʽʪʢʠ: I ï ʞʠʚʮʽ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʧʣʽʚʢʫ; II ï ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʧʣʽʚʢʫ; III ï ʞʠʚʮʽ ʧʘʨʘʬʽʥʦʚʘʥʽ ʧʦʚʥʽʩʪʶ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ; 

IV ï ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ. ʇʨʠ 

ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʜʦ 47ī48 % ʫ ʞʠʚʮʷʭ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʣʠ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ɺɯ ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

# ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʦʶ ʚʦʣʦʛʽʩʪʶ 

(ʨ<0,05), n=10. 
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ʈʠʩ. 4.3.2. ɺʧʣʠʚ ʩʪʨʦʢʫ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʧʽʜʛʦʪʦʚʢʠ ʞʠʚʮʽʚ. 

ʇʨʠʤʽʪʢʠ: I ï ʞʠʚʮʽ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʧʣʽʚʢʫ; II ï ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ 

ʧʣʽʚʢʫ; III ï ʞʠʚʮʽ ʧʘʨʘʬʽʥʦʚʘʥʽ ʧʦʚʥʽʩʪʶ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ; 

IV ï ʞʠʚʮʽ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ, ʟʘʛʦʨʥʫʪʽ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ. ʇʨʠ 

ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʜʦ 47ī48 % ʫ ʞʠʚʮʷʭ ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʣʠ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ (ɺɯ). 

*  ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʶ (ʨ<0,05), 

n=10. 

 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʙʫʚ ʧʦʢʘʟʘʥʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʞʠʚʮʽʚ ʟ ʧʘʨʘʬʽʥʦʚʘʥʠʤʠ ʟʨʽʟʘʤʠ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʚʦʣʦʛʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʜʦ 47-48 % ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-
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ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʽʜʥʦʚʣʶʚʘʣʠ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʜʦ ʥʘʪʠʚʥʦʾ ʧʦʟʥʘʯʢʠ. ɸʣʝ ʥʘʚʽʪʴ 

ʫ ʜʘʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʥʝ 

ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ ʧʦʚʥʽʩʪʶ ʽ ʜʦ ʢʽʥʮʷ ʟʙʝʨʽʛʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 70 %. ʄʦʞʣʠʚʦ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʫ IV ʚʘʨʽʘʥʪʽ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʽʜʚʠʱʠʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʽʜʥʦʚʣʶʶʪʴ ʥʝ ʪʽʣʴʢʠ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʽ ʽʥʘʢʪʠʚʫʶʪʴ ʧʨʦʜʫʢʪʠ ʦʢʠʩʥʝʥʥʷ ʟ ʧʨʠʚʥʝʩʝʥʥʷʤ 

ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚʫʛʣʝʚʦʜʥʦʛʦ ʨʷʜʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʭʦʜʽʚ ʧʨʠ ʛʽʧʦʪʝʨʤʽʯʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ, ʷʢʽ ʜʘʶʪʴ 

ʜʦʩʪʘʪʥʽ ʨʽʚʥʽ ʟʙʝʨʝʞʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʽ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʤʦʞʣʠʚʝ 

ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ, ʜʣʷ ʧʨʦʨʦʱʫʚʘʥʥʷ, ʦʢʫʣʽʨʫʚʘʥʥʷ 

ʘʙʦ ʧʦʜʘʣʴʰʦʛʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʥʝ ʟʘʚʞʜʠ 

ʚʜʘʻʪʴʩʷ ʦʜʨʘʟʫ ʦʙʨʦʙʠʪʠ ʟʨʘʟʢʠ, ʾʭ ʫʪʨʠʤʘʥʥʷ ʤʦʞʝ ʪʠʤʯʘʩʦʚʦ ʚʽʜʙʫʚʘʪʠʩʷ ʚ 

ʫʤʦʚʘʭ ʛʽʧʦʪʝʨʤʽʾ. ʎʝ, ʟʘʟʚʠʯʘʡ, ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʭʦʣʦʜʦʩʪʽʡʢʽʩʪʴ ʽ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ. ɺʽʜʦʤʝ ʫʩʧʽʰʥʝ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʘʛʦʥʽʚ ʷʙʣʫʥʽ ʧʽʩʣʷ 8 ʤʽʩʷʮʽʚ ʟʙʝʨʽʛʘʥʥʷ ʫ ʩʪʘʥʽ 

ʛʽʧʦʪʝʨʤʽʾ, ʘʣʝ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʘʛʦʥʽʚ ʯʝʨʝʰʥʽ ʟʥʠʞʫʚʘʣʘʩʷ ʧʽʩʣʷ 4ï6 ʤʽʩʷʮʽʚ 

ʛ̔ ʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʝʛʽʜʨʘʪʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 2 Áʉ ʥʘ 

ʾʭʥʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʫ ʟʥʝʚʦʜʥʝʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʩʦʨʪ ʐʝʚʯʝʥʢʦ, ʷʢʘ ʩʢʣʘʣʘ ʧʨʠʙʣʠʟʥʦ 40 % ʚʦʣʦʛʦʩʪʽ, ʧʨʠ ʷʢʽʡ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʚʽʨʦʛʽʜʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʽ ʘʧʨʦʙʦʚʘʥʦ ʩʧʦʩʽʙ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ ʜʦʚʝʜʝʥʘ ʡʦʛʦ 

ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʪʠʩʢʫ ʥʝʦʙʭʽʜʥʦʛʦ 

ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 70 ʢʇʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʥʘʩʠʯʝʥʥʷ ʦʜʥʦʚʫʟʣʦʚʠʭ ʞʠʚʮʽʚ ʩʪʘʥʦʚʠʚ ʤʝʥʰʝ 

ʦʜʥʽʻʾ ʭʚʠʣʠʥʠ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʛʣʽʮʝʨʠʥʫ ʽ ʩʘʭʘʨʦʟʠ, ʘ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʙʨʫʥʴʦʢ ʥʘ ʞʠʚʮʷʭ ʨʦʟʢʠʜ ʟʘ ʯʘʩʦʤ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ. 
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ʅʘʡʚʽʨʦʛʽʜʥʽʰʝ ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʷʤʠʭ ʧʨʦʚʽʜʥʠʭ 

ʢʘʥʘʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʞʠʚʮʷ. 

ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʨʤʽʥʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʟʤʽʥʫ ʨʽʚʥʷ 

ʚʦʣʦʛʦʩʪʽ ʽ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʝʬʝʢʪʠʚʥʽ 

ʩʧʦʩʦʙʠ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ. ɿʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ 

ʰʣʷʭʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʚʠʷʚʠʣʦʩʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʷʢ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʛʽʧʦʪʝʨʤʽʾ, ʪʘʢ ʽ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʫʪʨʠʤʘʥʥʷ ʧʝʨʝʜ ʝʢʩʧʝʨʠʤʝʥʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʚ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ: ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʧʨʠʱʝʧʥʦʾ ʯʘʩʪʠʥʠ 

ʩʪʠʤʫʣʶʶʯʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ; ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʙʽʣʴʰ ʥʽʞ ʚ 10 ʨʘʟʽʚ ʯʘʩʫ 

ʥʘʩʠʯʝʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʪʽʩʥʝʥʥʷ ʽʥʰʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʟ ʦʙôʻʢʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ, ʚ ʨʽʟʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ; ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʫ 

ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʩʪʘʜʽʶ ʚʠʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ, ʘ 

ʦʪʞʝ ʽ ʟʥʠʟʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʚʽʜ ʽʥʬʽʢʦʚʘʥʠʭ 

ʞʠʚʮʽʚ ʜʦ ʟʜʦʨʦʚʠʭ. 

 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 4 ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ [166-169, 183]. 
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ʈʆɿɼɯʃ 5 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʉɸʍɸʈʆɿʀ ʅɸ ɻɽʈʄʇʃɸɿʄʋ 

ɺʀʅʆɻʈɸɼʋ ɺ ʋʄʆɺɸʍ ɼɽɻɯɼʈɸʊɸʎɯɰ 

ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʞʠʚʮʽʚ 

ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ ʪʨʘʜʠʮʽʡʥʦ ʦʙʤʝʞʫʪʁʴʩʷ ʢʦʤʙʽʥʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ, 

ʪʘʢʠʭ ʷʢ: ʭʦʣʦʜʦʚʘ ʘʜʘʧʪʘʮʽʷ, ʪʝʨʤʽʥʠ ʽ ʩʪʫʧʽʥʴ ʜʝʛʽʜʨʘʪʘʮʽʾ, ʚʘʨʽʶʚʘʥʥʷ 

ʰʚʠʜʢʦʩʪʝʡ ʦʭʦʣʦʜʞʝʥʥ-̫ʚʽʜʽʛʨʽʚʘʥʥʷ ʽ ʤʘʡʞʝ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴ ʥʘʩʠʯʝʥʥʷ 

ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʘʭʘʨʦʟʠ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʨʽʟʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ. 

 

5.1 ɺʧʣʠʚ ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʥʘʩʠʯʝʥʠʭ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

 

ʈʦʟʯʠʥʠ ʩʘʭʘʨʦʟʠ ʻ ʦʜʥʠʤ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʩʝʨʝʜʦʚʠʱ ʧʨʝʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʧʝʨʝʜ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ. ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʚʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʘʭʘʨʦʟʠ ʥʘ ʨʽʚʝʥʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʨʠ 

ʥʘʩʠʯʝʥʥʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ɽʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʚ 3 ʛʨʫʧʠ 

ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪ ʐʝʚʯʝʥʢʦ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʽʚʥʝʤ ʚʦʣʦʛʦʩʪʽ 50ī52 %, 

ʷʢʽ ʥʘʩʠʯʫʚʘʣʠ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ 0,25 ʄ, 0,5 ʄ, 0,75 ʄ, 1,0 ʄ, 1,25 ʄ,  

1,5 ʄ. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʥʘʩʠʯʫʚʘʣʠ 

ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʄʉ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 5.1.1, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʥʘʩʠʯʝʥʠʭ ʨʦʟʯʠʥʘʤʠ 

ʩʘʭʘʨʦʟʠ ʜʦ 1 ʄ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ ʥʘʩʪʫʧʥʦʶ ʝʢʩʧʦʟʠʮʽʻʶ 

ʧʨʦʪʷʛʦʤ 1 ʜʦʙʠ ʚ ʨʦʟʯʠʥʽ ʪʽʻʾ ʞ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 100%. ʋ ʟʨʘʟʢʘʭ, 
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ʥʘʩʠʯʝʥʠʭ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʙʽʣʴʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʟʥʠʞʫʚʘʣʘʩʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʨʦʷʚʦʤ ʪʦʢʩʠʯʥʦʛʦ ʝʬʝʢʪʫ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʙʨʫʥʴʦʢ ʚʽʜʟʥʘʯʘʚʩʷ ʧʽʩʣʷ 2-ʜʦʙʦʚʦʾ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʠʯʝʥʠʭ ʨʦʟʯʠʥʘʤʠ 0,75 ʄ ʩʘʭʘʨʦʟʠ. ɹʽʣʴʰ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʠʚʦʜʠʣʠ ʜʦ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʚʽʜʩʦʪʢʘ ʞʠʪʪʻʟʜʘʪʥʠʭ 

ʝʢʩʧʣʘʥʪʽʚ. ʇʽʩʣʷ 3-ʜʦʙʦʚʦʾ ʝʢʩʧʦʟʠʮʽʾ ʦʧʪʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʘʭʘʨʦʟʠ 

ʩʪʘʥʦʚʠʣʠ 0,25 ʄ ʽ 0,5 ʄ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʙʽʣʴʰ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʤʝʥʰʫʚʘʣʠ 

ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʞʠʚʮʽʚ (ʨʠʩ. 5.1.1). 

 

 

ʈʠʩ. 5.1.1. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ 

ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ 

ʨʽʟʥʠʤ ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʦʾ ʞ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʇʨʠʤʽʪʢʠ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ (p=0.05), n=20. 

 

ɽʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʚ, ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʚʯʝʥʠʭ 

ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʽ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ, ʯʘʩ 

ʧʨʦʙʫʜʞʝʥʥʷ ʙʨʫʥʴʦʢ ʟʙʽʣʴʰʫʚʘʚʩʷ ʜʦ 5 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 
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ʛʨʫʧʦʶ (ʪʘʙʣ. 5.1.1). ʄʦʞʣʠʚʦ ʚʧʣʠʚ ʩʘʭʘʨʦʟʠ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʦʜʦʚʞʝʥʥʽ ʩʪʘʥʫ 

ʩʧʦʢʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. ʎʝ ʜʦʧʫʱʝʥʥʷ ʙʫʣʦ ʥʘʤʠ ʚʨʘʭʦʚʘʥʦ ʫ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 5.1.1 

ʇʦʯʘʪʦʢ ʥʘʙʨʷʢʘʥʥʷ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ 

ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ 

ʨʽʟʥʠʤ ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʦʾ ʞ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʩʘʭʘʨʦʟʠ, ʄ 

ɽʢʩʧʦʟʠʮʽʷ, ʜʦʙʘ 

1 2 3 

ʂʦʥʪʨʦʣʴ 6,5 Ñ 0,5 -- -- 

0,25 7 Ñ 1 7 Ñ 1 7,5 Ñ 0,5 

0,5 9,5 Ñ 1,5 10 Ñ 1* 11 Ñ 1* 

0,75 11 Ñ 1* 14 Ñ 2* 14,5 Ñ 1,5* 

1,0 14 Ñ 2* 16 Ñ 2* 16,5 Ñ 1,5* 

1,25 18 Ñ 2* 22 Ñ 2* 23 Ñ 3* 

1,5 22 Ñ 2* 24,5 Ñ 1,5 26,5 Ñ 1,5* 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ (ʨ<0,05), n=20. 

 

5.2 ɺʠʟʥʘʯʝʥʥʷ ʟʘʭʠʩʥʦʾ ʜʽʾ ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ ʚ ʫʤʦʚʘʭ 

ʜʝʛʽʜʨʘʪʘʮʽʾ 

 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʚ ʪʨʠ ʛʨʫʧʠ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʐʝʚʯʝʥʢʦ ʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʚʦʣʦʛʦʩʪʽ 50ï52 (ʢʦʥʪʨʦʣʴ), 39ï42, 30ï33 % ʟ ʧʦʜʘʣʴʰʠʤ 

ʥʘʩʠʯʝʥʥʷʤ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ 0,1, 0,3, 0,5, 0,7 ʄ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ. ɿʘ ʢʦʥʪʨʦʣ ɹʩʣʫʛʫʚʘʣʠ ʞʠʚʮʽ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʽʚʥʝʤ ʚʦʣʦʛʦʩʪʽ 

(50ï52%, ʧʝʨʰʘ ʛʨʫʧʘ), ʷʢʽ ʙʫʣʦ ʥʘʩʠʯʝʥʦ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʄʉ. ʗʢ 
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ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 5.2.1, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʟ (ʚʠʭʽʜʥʦʶ) ʚʦʣʦʛʽʩʪʶ 51Ñ 1.5, 

ʥʘʩʠʯʝʥʠʭ ʩʘʭʘʨʦʟʦʶ, ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʘʭʘʨʦʟʠ 

ʽ ʩʪʘʥʦʚʠʣʘ 100 %. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʨʘʞʝʥʦʾ ʪʦʢʩʠʯʥʦʾ ʜʽʾ 

ʩʘʭʘʨʦʟʠ ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,1ï0,7 ʄ ʥʘ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ ʟ ʚʦʣʦʛʽʩʪʶ 

~ 50 %. 

 

ʊʘʙʣʠʮʷ 5.2.1 

ʆʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʚʦʣʦʛʦʩʪʽ ʽ ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ɺʦʣʦʛʽʩʪʴ 

ʞʠʚʮʽʚ 

 

ʄʉ 

ʉʘʭʘʨʦʟʘ 

0.1 ʄ+ʄʉ 

ʉʘʭʘʨʦʟʘ 

0.3 ʄ+ʄʉ 

ʉʘʭʘʨʦʟʘ 

0.5 ʄ+ʄʉ 

ʉʘʭʘʨʦʟʘ 

0.7 ʄ+ʄʉ 

% ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ, % 

51Ñ 1.5 100 100 100 100 100 

40.5 Ñ 1.5 90 80* 80* 100 100 

31.5 Ñ 1.5 60* 80* 60* 60* 60* 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ 

(ʨ<0,05), n=10. 

 

ɼʣʷ ʞʠʚʮʽʚ ʟ ʚʠʭʽʜʥʦʶ ʚʦʣʦʛʽʩʪʶ 40.5Ñ1.5 % (ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ 

ʝʢʩʧʝʨʠʤʝʥʪʫ) ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʘʭʘʨʦʟʠ. ʎʝ ʤʦʞʝ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʘʭʠʩʥʫ ʜʽʶ ʩʘʭʘʨʦʟʠ ʧʨʠ ʜʝʛʽʜʨʘʪʘʮʽʾ 

ʞʠʚʮʽʚ ʫ ʤʝʞʘʭ ~ 40 % ʚʦʣʦʛʦʩʪʽ ʽ ʥʠʞʯʝ. 

ʋ ʪʨʝʪʴʦʤʫ ʚʘʨʽʘʥʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʝ ʚʦʣʦʛʽʩʪʴ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʣʘ 

ʙʣʠʟʴʢʦ 30 %, ʩʘʭʘʨʦʟʘ ʥʝ ʯʠʥʠʣʘ ʟʘʭʠʩʥʦʾ ʜʽʾ ʧʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ, ʘ 

ʧʨʠʡʥʷʪʥʠʡ ʚʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʦʢʘʟʘʥʦ ʣʠʰʝ ʫ ʢʦʥʪʨʦʣʽ ʽ ʫ ʛʨʫʧʽ 

ʦʙʨʦʙʣʝʥʥʷ 0,1 ʄ ʨʦʟʯʠʥʦʤ ʩʘʭʘʨʦʟʠ. ɿʥʠʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ ʫ 

ʟʨʘʟʢʘʭ, ʦʙʨʦʙʣʝʥʠʭ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,3ï0,7 ʄ, ʽʤʦʚʽʨʥʦ 
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ʧʦʚ'ʷʟʘʥʦ ʟ ʜʦʜʘʪʢʦʚʠʤ ʟʥʝʚʦʜʥʝʥʥʷʤ, ʷʢʝ ʟʥʠʞʫʻ ʨʝʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ ʚ 

ʞʠʚʮʷʭ ʱʝ ʥʠʞʯʝ ʟʘʷʚʣʝʥʦʾ. 

ʇʝʨʝʜʦʙʨʦʙʢʘ - ʚʠʢʣʶʯʥʦ ʥʝʦʙʭʽʜʥʠʡ ʝʪʘʧ ʧʨʠ ʢʨʽʦʟʙʝʨʝʞʝʥʥ,̔ ʚʦʥʘ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʧʨʦʮʝʜʫʨʦʶ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʪʢʘʥʠʥ ʨʦʩʣʠʥ ʧʨʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ, ʪʦʤʫ ʱʦ ʢʨʽʦʧʨʦʪʝʢʪʦʨʠ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʤʦʞʫʪʴ ʟʘʭʠʩʪʠʪʠ 

ʥʝʦʙʨʦʙʣʝʥʽ ʢʣʽʪʠʥʠ ʘʙʦ ʪʢʘʥʠʥʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʛʦ ʚʽʜʩʦʪʢʘ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. ʇʝʨʝʜʦʙʨʦʙʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʩʣʠʥʠ 

ʚʠʪʨʠʤʫʚʘʣʠ ʦʙʨʦʙʢʫ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ ʽ ʧʨʦʮʝʜʫʨʫ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʽ 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ [82]. 

ʄʝʪʦʶ ʧʝʨʝʜʦʙʨʦʙʢʠ ʻ ʧʦʩʪʫʧʦʚʝ ʟʥʝʚʦʜʥʝʥʥʷ ʢʣʽʪʠʥ ʜʦ ʚʚʝʜʝʥʥʷ 

ʚʠʩʦʢʦ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʽ ʯʘʩʪʦ ʪʦʢʩʠʯʥʠʭ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ. ɿʥʝʚʦʜʥʝʥʥʷ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʚʠʩʫʰʫʚʘʥʥʷʤ ʩʪʝʨʠʣʴʥʠʤ ʧʦʪʦʢʦʤ 

ʧʦʚʽʪʨʷ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʩʫʰʫʶʪʴ. ʋʩʧʽʰʥʝ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥ ʽ ʤʝʨʠʩʪʝʤ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʝʨʝʜʦʙʨʦʙʢʠ ʫ 2 ʄ ʛʣʽʮʝʨʠʥʫ ʪʘ ʫ 0,4ï0,6 M ʩʘʭʘʨʦʟʠ ʧʨʦʪʷʛʦʤ 20 ʭʚ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ [53]. 

ɭ ʜʘʥʽ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʘʭʘʨʦʟʠ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʤʝʨʠʩʪʝʤ ʛʨʫʰʽ. ʄʦʣʷʨʥʩ̔ʪʴ ʩʘʭʘʨʦʟʠ ʚ ʜʦʩʣʽʜʘʭ 

ʚʘʨʽʶʚʘʣʘ ʚʽʜ 0,1 ʜʦ 0,5 ʄ [136]. 

ʇʦʧʝʨʝʜʥʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ, ʦʪʨʠʤʘʥʠʭ ʟ ʨʦʩʣʠʥ, ʚʠʨʦʱʝʥʠʭ in 

vitro ʥʘ ʪʚʝʨʜʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 0,3ï0,7 ʄ ʩʘʭʘʨʦʟʦʶ ʧʨʦʪʷʛʦʤ 1-2 ʜʥʽʚ, ʙʫʣʦ 

ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʚʽʜʨʦʩʪʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʠʭ ʤʝʨʠʩʪʝʤ 

[15, 66]. ʇʽʜ ʯʘʩ ʧʨʝʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʘʭʘʨʦʟʠ ʚ ʨʦʩʣʠʥʘʭ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ [75, 101]. ɼʦʩʣʽʜʥʠʢʠ ʚʠʷʚʠʣʠ, ʱʦ ʧʦʧʝʨʝʜʥʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʠʜʽʣʝʥʠʭ ʤʝʨʠʩʪʝʤ ʥʘ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʟʙʘʛʘʯʝʥʠʭ ʩʘʭʘʨʦʟʦʶ (0,3ï

0,7 ʄ), ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʮʫʢʨʽʚ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʩʪʘʙʽʣʽʟʘʮʽʶ ʤʝʤʙʨʘʥ ʚ 

ʫʤʦʚʘʭ ʩʠʣʴʥʦʾ ʜʝʛʽʜʨʘʪʘʮʽʾ [14]. 

ɼʦʩʣʽʜʥʠʢʠ ʟôʷʩʫʚʘʣʠ, ʱʦ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʩʘʭʘʨʦʟʦʶ ʧʨʦʪʷʛʦʤ 14 

ʜʥʽʚ ʧʨʠ ʘʜʘʧʪʘʮʽʾ ʜʦ ʭʦʣʦʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʝ ʙʽʣʴʰʦʛʦ ʝʬʝʢʪʫ ʚʠʪʨʠʚʘʣʦʩʪʽ 

ʜʦ ʭʦʣʦʜʫ ʨʦʩʣʠʥ ʤʘʣʠʥʠ, ʥʽʞ ʧʦʩʪʽʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ + 4 Üʉ [68]. ʉʧʦʯʘʪʢʫ 
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ʚʚʘʞʘʣʠ, ʱʦ ʩʘʭʘʨʠ ʤʘʶʪʴ ʦʩʤʦʪʠʯʥʠʡ ʝʬʝʢʪ ʪʽʣʴʢʠ ʟʦʚʥʽ ʢʣʽʪʠʥʠ, ʘʣʝ ʟʘʨʘʟ 

ʚʽʜʦʤʦ, ʱʦ ʩʘʭʘʨʦʟʘ ʪʘ ʽʥʰʽ ʜʠʩʘʭʘʨʠʜʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʢʣʽʪʠʥʠ ʽ ʩʪʘʙʽʣʽʟʫʶʪʴ 

ʧʨʦʪʝʾʥʠ ʽ ʤʝʤʙʨʘʥʠ ʧʽʜ ʯʘʩ ʜʝʛʽʜʨʘʪʘʮʽʾ. 

ʇʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʢʣʽʪʠʥ ʪʶʪʶʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʪʨʠʬʽʢʘʮʽʾ ʙʫʣʦ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ 

PVS2 ʫ ʢʣʽʪʠʥʘʭ ʪʶʪʶʥʫ ʧʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ  

0,3 ʄ ʨʦʟʯʠʥʽ ʤʘʥʽʪʦʣʫ ʧʨʦʪʷʛʦʤ 1 ʜʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʨʝʘʢʮʽʻʶ ʢʣʽʪʠʥ ʥʘ 

ʣʝʛʢʠʡ ʦʩʤʦʪʠʯʥʠʡ ʩʪʨʝʩ [83]. ʇʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷ ʘʙʩʮʠʟʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʨʦʣʽʥʫ ʪʘ ʜʝ̫ʢʠʭ ʙʽʣʢʽʚ, ʘ 

ʪʘʢʦʞ ʧʦʛʣʠʥʘʥʥʷ ʤʘʥʽʪʦʣʫ. 

ʇʦʧʝʨʝʜʥʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʨʦʟʯʠʥʘʭ 

ʩʘʭʘʨʦʟʠ ʧʽʩʣʷ ʭʦʣʦʜʦʚʦʾ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʙʫʣʦ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʘʛʦʥʽʚ [66, 82, 87, 93]. 

ʄʝʪʦʜ ʚʽʪʨʠʬʽʢʘʮʽ ʾʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʦ ʭʦʣʦʜʥʦʢʣʽʤʘʪʠʯʥʠʭ ʪʘ 

ʧʦʧʝʨʝʜʥʴʦ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʤʝʨʠʩʪʝʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʠʨʦʱʝʥʠʭ in vitro. 

ʍʦʣʦʜʦʚʘ ʘʜʘʧʪʘʮʽʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 5 ÁC ʧʨʦʪʷʛʦʤ 3 ʪʠʞʥʽʚ ʟ 8-ʛʦʜʠʥʥʠʤ 

ʬʦʪʦʧʝʨʽʦʜʦʤ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʘ ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʨʠʩʪʝʤ ʷʙʣʫʥʽ, ʛʨʫʰʽ ʪʘ 

ʰʦʚʢʦʚʠʮʽ, ʦʭʦʣʦʜʞʝʥʠʭ ʜʦ ï196 ÁC ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʪʨʠʬʽʢʘʮʽʾ [87, 93]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʧʦʧʝʨʝʜʥʻ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʽʩʣʷ ʭʦʣʦʜʦʚʦʾ ʘʜʘʧʪʘʮʽʾ  ̒ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʘʛʦʥʽʚ. 

ʋ ʜʝʷʢʠʭ ʪʨʦʧʽʯʥʠʭ ʨʦʩʣʠʥ ʧʦʧʝʨʝʜʥʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʝʨʠʩʪʝʤ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ, ʟʙʘʛʘʯʝʥʦʤʫ ʩʘʭʘʨʦʟʦʶ, ʙʫʣʦ ʜʫʞʝ ʚʘʞʣʠʚʝ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ [21]. ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ɦ ʦ 

ʤʝʨʠʩʪʝʤʠ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʉ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʩʘʭʘʨʦʟʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʥ ̫ ʤʝʪʦʜʦʤ 

ʚʽʪʨʠʬʽʢʘʮʽʾ, ʜʘʚʘʣʠ ʤʘʡʞʝ 100 % ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʪʫ ʧʘʛʦʥʽʚ [95]. ʊʝ ʩʘʤʝ 

ʧʦʧʝʨʝʜʥʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʫʣʦ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʤʝʨʠʩʪʝʤ ʙʘʥʘʥʘ, 

ʚ̔ ʜʨʦʩʪʘʥʥʷ ʡʦʛʦ ʤʝʨʠʩʪʝʤ, ʦʭʦʣʦʜʞʝʥʠʭ ʜʦ ï196 ÁC, ʩʪʘʥʦʚʠʣʦ 60ï80 %. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʧʝʨʝʜʥʻ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʻ ʜʦʜʘʪʢʦʚʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʝʪʘʧʦʤ, ʷʢʠʡ ʩʣʽʜ ʚʢʣʶʯʠʪʠ ʚ ʧʨʦʮʝʜʫʨʫ ʚʽʪʨʠʬʽʢʘʮʽʾ ʜʝʷʢʠʭ ʪʨʦʧʽʯʥʠʭ 

ʨʦʩʣʠʥ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʚʽʪʨʠʬʽʢʘʮʽʾ, ʟ ʥʝʚʝʣʠʢʠʤʠ ʟʤʽʥʘʤʠ, ʙʫʣʘ ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʘʥʘ Thinh N.T. [95] ʜʦ ʧʨʠʙʣʠʟʥʦ 20 ʪʨʦʧʽʯʥʠʭ ʦʜʥʦʜʦʣʴʥʠʭ ʨʦʩʣʠʥ. 

ɼʫʞʝ ʮʽʢʘʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʘ ʽ ʪʘ ʞ ʧʨʦʮʝʜʫʨʘ ʚʽʪʨʠʬʽʢʘʮʽʾ ʽʟ 

ʥʝʚʝʣʠʢʠʤʠ ʟʤʽʥʘʤʠ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʪʨʦʧʽʯʥʠʭ 

ʨʦʩʣʠʥ ʟ ʜʝʢʽʣʴʢʦʭ ʨʦʜʽʚ ʪʘ ʩʽʤʝʡʩʪʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʟʜʽʣʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʽʘʧʘʟʦʥ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʦʙʦʯʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʘʭʘʨʦʟʠ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʫ ʩʪʘʥʽ 

ʩʧʦʢʦʶ, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 0,1 ï 0,7 ʄ. 

ɼʦʩʣʽʜʞʝʥʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʽ ʪʝʨʤʽʥʠ ʾʭ ʧʨʦʨʦʱʫʚʘʥʥʷ ʧʽʩʣʷ 

ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ ʨʽʟʥʠʤ ʯʘʩʦʤ ʝʢʩʧʦʟʠʮʽʾ. 

ʆʮʽʥʝʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 

ʚʦʣʦʛʦʩʪʽ ʽ ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʦʜʦʤ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 5 ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ [78, 167-170, 177, 183]. 
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ʈʆɿɼɯʃ 6 

ʂʈɯʆʂʆʅʉɽʈɺʋɺɸʅʅʗ ɯɿʆʃʔʆɺɸʅʀʍ ʉʇʃʗʏʀʍ ɹʈʋʅʔʆʂ 

ɺʀʅʆɻʈɸɼʋ  

6.1 ʅʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʊʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʚ 

ʫʤʦʚʘʭ ʢʨʽʦʙʘʥʢʽʚ, ʘ ʜʣʷ ʾʭ ʫʩʧʽʰʥʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʷʢʽʩʥʝ 

ʥʘʩʠʯʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ [43]. ʋ ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʧʦʨʦʞʥʠʥ ʟ ʧʦʚʽʪʨʷʤ ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ, 

ʥʘʩʠʯʝʥʥʷ ʾʭ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ [162]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʘ ʢʨʽʦʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʷʢʠʤ ʜʘʣʠ ʥʘʟʚʫ PVS [87]. ɸʣʝ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʢʨʽʦʟʘʭʠʩʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ PVS ʥʝʤʘʻ.  

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʪʘ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. ʊʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʥʘʩʠʯʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʦʜʥʦʪʠʧʥʽ ʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʪʫʧʦʚʦʛʦ ʜʠʬʫʟʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʨʽʜʠʥʠ ʪʢʘʥʠʥʘʤʠ ʝʢʩʧʣʘʥʪʘ [177]. ɺʽʜʦʤʽ ʩʧʦʩʦʙʠ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ 

ʥʝʚʝʣʠʢʠʭ ʨʦʩʣʠʥʥʠʭ ʟʨʘʟʢʽʚ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ PVS [46, 54, 85, 

91, 104] ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʟ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʨʽʜʢʦʤʫ ʘʟʦʪʽ. ʊʘʢʽ ʩʧʦʩʦʙʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʢʫʙʘʮʽʾ 

ʨʦʩʣʠʥʥʦʛʦ ʟʨʘʟʢʘ ʧʨʦʪʷʛʦʤ ʚʽʜ 15 ʭʚʠʣʠʥ ʜʦ 2 ʛʦʜʠʥ ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ 

ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 0 ÁC ʘʙʦ 25 ÁC. ɸʣʝ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʨʦʩʣʠʥʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʯʘʩ ʾʭ 

ʽʥʢʫʙʘʮʽʾ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʨʦʟʯʠʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʫ ʨʦʩʣʠʥʥʽ ʪʢʘʥʠʥʠ ʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʾʭ 

ʨʦʟʧʦʜʽʣʝʥʥʷ. ʊʦʤʫ ʤʝʪʦʜ ʧʘʩʠʚʥʦʛʦ ʚʠʤʦʯʫʚʘʥʥʷ ʥʝ ʻ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ, ʦʩʢʽʣʴʢʠ ʪʨʠʚʘʣʠʡ ʢʦʥʪʘʢʪ ʟ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ 
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ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʛʠʙʝʣʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʣʽʪʠʥ 

ʙʨʫʥʴʦʢ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʾʭ ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ ʟʘʣʠʰʘʪʴʩʷ ʥʝʥʘʩʠʯʝʥʠʤʠ ʯʝʨʝʟ 

ʟʥʘʯʥʠʡ ʦʙ'ʻʤ ʪʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʙʨʫʥʴʦʢ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʠʡ ʩʧʦʩʽʙ ʥʘʩʠʯʝʥʥʷ 

ʤʝʨʠʩʪʝʤ ʨʦʩʣʠʥ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ PVS ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ [27, 65]. ʅʘʩʠʯʝʥʽ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʨʦʩʣʠʥʥʽ ʝʢʩʧʣʘʥʪʠ ʟʘʟʚʠʯʘʡ 

ʢʨʽʦʢʦʥʩʝʨʚʫʶʪʴ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʪʨʠʬʽʢʘʮʽʾ, ʪʦʤʫ ʤʝʪʦʜ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʪʨʠʤʘʚ ʥʘʟʚʫ VIV  (vacuum infiltration vitrification). ʄʝʪʦʜ 

ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʘʤʠ PVS ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ (50ï80 ʢʇʘ) 

ʧʽʜ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʤʝʨʠʩʪʝʤ ʚ ʩʝʨʝʜʦʚʠʱʘʭ PVS ʧʨʠ 0 ÁC ʘʙʦ 25 ÁC ʜʦ  

5 ʭʚʠʣʠʥ. ɿʥʠʞʝʥʥʷ ʪʠʩʢʫ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʥʘʩʠʯʝʥʥʷ 

ʝʤʙʨʽʦʥʘʣʴʥʠʭ ʪʢʘʥʠʥ ʽ ʟʥʠʟʠʪʠ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʜʥʘʢ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʱʝ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʷʢ ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʻ ʚʝʣʠʢʠʤʠ ʟʘ ʨʦʟʤʽʨʦʤ, ʛʝʪʝʨʦʛʝʥʥʠʤʠ 

ʟʨʘʟʢʘʤʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʚʽʪʨʷʥʠʭ ʢʘʥʘʣʽʚ ʽ ʧʦʨʦʞʥʠʥ. ɼʣʷ ʥʘʩʠʯʝʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʢʫʣʴʪʫʨ ʪʘʢʦʛʦ ʪʠʧʫ ʧʦʪʨʽʙʥʘ ʙʽʣʴʰ ʪʨʠʚʘʣʘ ʽʥʢʫʙʘʮʽʷ ʫ 

ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʡʦʛʦ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʫ ʪʢʘʥʠʥʘʭ ʙʨʫʥʴʦʢ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʦʩʪʘʚʣʝʥʦ ʟʘ ʤʝʪʫ ʫʜʦʩʢʦʥʘʣʠʪʠ ʚʽʜʦʤʠʡ ʩʧʦʩʽʙ 

ʥʘʩʠʯʝʥʥʷ ʤʝʨʠʩʪʝʤ ʨʦʩʣʠʥ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ PVS ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʤʦʜʠʬʽʢʘʮʽʾ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʟʜʽʩʥʶʚʘʣʠ ʥʘ ʧʨʠʢʣʘʜʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʙʨʫʥʴʦʢ, ʜʦ ʚʽʜʦʤʠʭ 

ʝʪʘʧʽʚ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʙʫʣʦ ʜʦʜʘʥʦ ʝʪʘʧ ʜʝʛʘʟʘʮʽʾ ʙʨʫʥʴʦʢ ʽ 

ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʪʠʩʢʫ 20 ʢʇʘ ʧʨʦʪʷʛʦʤ 3ï5 ʭʚ. ʇʦʧʝʨʝʜʥʷ 

ʜʝʛʘʟʘʮʽʷ ʙʨʫʥʴʦʢ ʽ ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ ʧʦʚʽʪʨʷ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ 

ʟʚʽʣʴʥʠʪʠ ʢʘʥʘʣʠ ʪʘ ʧʦʨʦʞʥʠʥʠ ʙʨʫʥʴʦʢ ʚʽʜ ʧʦʚʽʪʨʷ, ʧʦʣʝʛʰʫʶʯʠ ʧʦʜʘʣʴʰʝ 

ʥʘʩʠʯʝʥʥʷ ʪʢʘʥʠʥ ʙʨʫʥʴʦʢ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ [78, 162]. ɹʫʣʦ 
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ʪʘʢʦʞ ʟʥʠʞʝʥʦ ʪʠʩʢ ʥʠʞʯʝ ʚʝʣʠʯʠʥ, ʚʽʜʦʤʠʭ ʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ, ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʽʥʢʫʙʘʮʽʾ ʙʨʫʥʴʦʢ ʫ ʨʦʟʯʠʥʽ ʟʘ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ. ʇʽʜʚʠʱʝʥʥʷ 

ʪʠʩʢʫ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʩʪʫʧʦʚʦ ʧʨʦʪʷʛʦʤ 2ï2,5 ʭʚ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʙʨʫʥʴʦʢ. 

ʂʨʽʦʟʘʭʠʩʥʽ ʩʝʨʝʜʦʚʠʱʘ PVS ʻ ʧʨʦʟʦʨʠʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʫ 

ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʨʝʯʦʚʠʥ ʽʟ ʨʦʟʯʠʥʫ ʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʝʥʥʷ ʫ 

ʨʽʟʥʠʭ ʰʘʨʘʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ. ʊʦʤʫ ʜʣʷ ʦʮʽʥʢʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʣʠ ʽʥʢʫʙʘʮʽʶ ʙʨʫʥʴʦʢ ʟ ʙʘʨʚʥʠʢʘʤʠ (0,8 ʛ/ʣ ʝʦʟʠʥʫ; 

0,5 ʛ/ʣ ʬʣʫʦʨʝʩʮʝʾʥ ʥʘʪʨʽʶ). ɻʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʝʦʟʠʥʫ ʦʮʽʥʶʚʘʣʠ 

ʚʽʟʫʘʣʴʥʦ ʥʘ ʟʨʽʟʘʭ ʙʨʫʥʴʦʢ. ʈʦʟʧʦʜʽʣʝʥʥʷ ʬʣʫʦʨʝʩʮʝʾʥʫ ʥʘʪʨʽʶ ʫ ʪʢʘʥʠʥʘʭ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʤʝʪʦʜʦʤ ʢʦʥʬʦʢʘʣʴʥʦʾ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʦʮʽʥʶʚʘʣʠ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʾʭ PVS2 ʟʘ ʾʭ ʥʘʙʨʷʢʘʥʥʷʤ ʚ ʫʤʦʚʘʭ 

ʬʽʪʦʪʨʦʥʫ (ʨʠʩ. 6.1.1). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 6.1.1. ʆʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʟʘ ʾʭ ʥʘʙʨʷʢʘʥʥʷʤ 

ʚ ʫʤʦʚʘʭ ʬʽʪʦʪʨʦʥʫ. 

 

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʦʤ PVS2 ʧʨʠ 

ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʽʥʢʫʙʘʮʽʾ 80 ʪʘ 40 ʢʇʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʩʪʘʥʦʚʠʪʴ 94 ʪʘ 
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87 %, ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 6.1.1). ɿʥʠʞʝʥʥʷ ʪʠʩʢʫ ʜʦ 20 ʢʇʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ. 

 

ʊʘʙʣʠʮʷ 6.1.1 

ɺʧʣʠʚ ʪʠʩʢʫ ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʨʦʟʯʠʥʦʤ PVS2 ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʟ ʦʮʽʥʢʦʶ 

ʟʘʙʘʨʚʣʝʥʥʷ ʪʢʘʥʠʥ ʝʦʟʠʥʦʤ 

ʇʘʨʘʤʝʪʨʠ ʦʮʽʥʢʠ 

ʊʠʩʢ, ʢʇʘ 

80 40 20 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ, % 94Ñ5 87Ñ9 18Ñ5* 

ʐʘʨʠ ʙʨʫʥʴʦʢ 

ʄʝʨʠʩʪʝʤʘʣʴʥʘ 

ʪʢʘʥʠʥʘ 
ʅʝ ʟʘʙʘʨʚʣʝʥʘ ɿʘʙʘʨʚʣʝʥʘ ɿʘʙʘʨʚʣʝʥʘ 

ʇʨʠʤʦʨʜʽʘʣʴʥʽ 

ʣʠʩʪʢʠ 
ɿʘʙʘʨʚʣʝʥʽ ɿʘʙʘʨʚʣʝʥʽ ɿʘʙʘʨʚʣʝʥʽ 

ʇʨʠʤʽʪʢʘ: * ï ʜʦʩʪʦʚʽʨʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʠʩʢʫ 80 ʪʘ 40 

ʢʇʘ (p=0.05), n=6. 

 

ʆʮʽʥʢʘ ʧʨʦʥʠʢʥʝʥʥʷ ʙʘʨʚʥʠʢʘ ʫ ʨʽʟʥʽ ʰʘʨʠ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʽʜ ʯʘʩ 

ʾʭ ʽʥʢʫʙʘʮʽʾ ʧʨʠ ʨʽʟʥʦʤʫ ʪʠʩʢʫ ʧʦʢʘʟʘʣʘ, ʱʦ, ʷʢʱʦ ʥʘʩʠʯʝʥʥ ̫ ʙʨʫʥʴʦʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʠʩʢʦʤ 80 ʢʇʘ, ʙʘʨʚʥʠʢ ʝʦʟʠʥ ʧʨʦʥʠʢʘʻ ʪʽʣʴʢʠ ʫ ʟʦʚʥʽʰʥʽ 

ʧʨʠʤʦʨʜʽʘʣʴʥʽ ʣʠʩʪʢʠ, ʘ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʙʨʫʥʴʦʢ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʥʘʩʠʯʝʥʦʶ ʙʘʨʚʥʠʢʦʤ. ʇʨʠ ʪʠʩʢʫ 20 ʪʘ 40 ʢʇʘ ʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʶʶʪʴʩʷ 

ʫʩʽ ʰʘʨʠ ʙʨʫʥʴʦʢ (ʪʘʙʣ. 6.1.1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʠʩʢ 80 ʢʇʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ, ʘʣʝ ʚʽʥ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʨʦʥʠʢʥʝʥʥʷ ʨʝʯʦʚʠʥ ʫ 

ʚʥʫʪʨʽʰʥʽ ʤʝʨʠʩʪʝʤʘʣʴʥʽ ʪʢʘʥʠʥʠ ʙʨʫʥʴʦʢ. ɯʥʢʫʙʘʮʽʷ ʙʨʫʥʴʦʢ ʧʨʠ ʪʠʩʢʫ 40 

ʢʇʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ, ʘ ʨʝʯʦʚʠʥʠ ʟ 
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ʨʦʟʯʠʥʫ ʧʨʦʥʠʢʘʶʪʴ ʫ ʚʩʽ ʾʭ ʰʘʨʠ. ɿʥʠʞʝʥʥʷ ʪʠʩʢʫ ʜʦ 20 ʢʇʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʥʠʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʫʩʽʭ ʰʘʨʘʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʨʦʚʦʜʠʣʠ ʽʥʢʫʙʘʮʽʶ 

ʙʨʫʥʴʦʢ ʚ ʫʤʦʚʘʭ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʟ ʙʘʨʚʥʠʢʦʤ ʝʦʟʠʥʦʤ ʧʨʦʪʷʛʦʤ 5, 15, 20 

ʘʙʦ 30 ʭʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘ 5 ʭʚ ʙʘʨʚʥʠʢ ʧʨʦʥʠʢʘʻ ʪʽʣʴʢʠ ʫ ʟʦʚʥʽʰʥʽ 

ʧʨʠʤʦʨʜʽʘʣʴʥʽ ʣʠʩʪʢʠ, ʘ ʟʘ 15ï20 ʭʚ ʨʽʚʥʦʤʽʨʥʦ ʧʨʦʬʘʨʙʦʚʫʶʪʴʩʷ ʫʩʽ ʰʘʨʠ 

ʙʨʫʥʴʦʢ (ʪʘʙʣ. 6.1.2). ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʽʥʢʫʙʘʮʽʾ ʜʦ 30 ʭʚ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʽʥ ʷʢʦʩʪʽ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ 15-20 ʭʚ ʻ ʯʘʩʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʽ 

ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʝʯʦʚʠʥ ʚ ʫʩʽʭ ʰʘʨʘʭ ʙʨʫʥʴʦʢ. 

 

ʊʘʙʣʠʮʷ 6.1.2 

ɺʧʣʠʚ ʯʘʩʫ ʽʥʢʫʙʘʮʽʾ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ (40 ʢʇʘ) ʫ ʨʦʟʯʠʥʽ ʝʦʟʠʥʫ ʧʨʠ 

ʥʘʩʠʯʝʥʥʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʘ ʾʭ ʟʘʙʘʨʚʣʝʥʥʷ (n=3) 

ʐʘʨʠ ʙʨʫʥʴʦʢ 

ʏʘʩ ʽʥʢʫʙʘʮʽʾ, ʭʚ 

5 15 20 30 

ʄʝʨʠʩʪʝʤʘʣʴʥʘ 

ʪʢʘʥʠʥʘ 
ʅʝ ʟʘʙʘʨʚʣʝʥʘ ɿʘʙʘʨʚʣʝʥʘ ɿʘʙʘʨʚʣʝʥʘ ɿʘʙʘʨʚʣʝʥʘ 

ʇʨʠʤʦʨʜʽʘʣʴʥʽ 

ʣʠʩʪʢʠ  
ɿʘʙʘʨʚʣʝʥʽ ɿʘʙʘʨʚʣʝʥʽ ɿʘʙʘʨʚʣʝʥʽ ɿʘʙʘʨʚʣʝʥʽ 

 

ɼʣʷ ʦʮʽʥʢʠ ʚʘʞʣʠʚʦʩʪʽ ʝʪʘʧʫ ʜʝʛʘʟʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʙʘʨʚʥʠʢʦʤ ʝʦʟʠʥʦʤ ʟ ʝʪʘʧʦʤ ʜʝʛʘʟʘʮʽʾ ʽ ʙʝʟ ʥʴʦʛʦ. ɼʘʣʽ 

ʧʦʨʽʚʥʶʚʘʣʠ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʙʘʨʚʥʠʢʘ ʫ ʰʘʨʠ ʙʨʫʥʴʦʢ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʝʪʘʧ ʜʝʛʘʟʘʮʽʾ ʩʧʨʠʷʻ ʥʘʩʠʯʝʥʥʶ ʫʩʽʭ ʰʘʨʽʚ ʙʨʫʥʴʦʢ (ʪʘʙʣ. 6.1.3). 
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ʊʘʙʣʠʮʷ 6.1.3 

ɺʧʣʠʚ ʝʪʘʧʫ ʜʝʛʘʟʘʮʽʾ ʥʘ ʟʘʙʘʨʚʣʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʦʤ 

ʝʦʟʠʥʫ ʰʣʷʭʦʤ ʥʘʩʠʯʝʥʥʷʤ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ (n=3) 

ʐʘʨʠ ʙʨʫʥʴʦʢ ɿ ʜʝʛʘʟʘʮʽʻʶ ɹʝʟ ʜʝʛʘʟʘʮʽʾ 

ʄʝʨʠʩʪʝʤʘʣʴʥʘ 

ʪʢʘʥʠʥʘ 
ɿʘʙʘʨʚʣʝʥʘ ʅʝ ʟʘʙʘʨʚʣʝʥʘ 

ʇʨʠʤʦʨʜʽʘʣʴʥʽ 

ʣʠʩʪʢʠ  
ɿʘʙʘʨʚʣʝʥʽ ɿʘʙʘʨʚʣʝʥʽ 

 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʙʘʨʚʥʠʢʘ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ 

ʝʪʘʧʦʤ ʜʝʛʘʟʘʮʽʾ ʥʘ ʟʨʽʟʘʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʪʘʢʦʞ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʝʪʦʜʦʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʣʫʦʨʝʩʮʝʾʥʫ ʥʘʪʨʽ ʁʟ ʬʽʣʴʪʨʦʤ ʝʤʽʩʽʾ 505ï526 ʥʤ (ʨʠʩ. 6.1.2). 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʢʘʟʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʝʪʘʧʫ ʜʝʛʘʟʘʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʙʨʫʥʴʦʢ, ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʨʦʟʯʠʥ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʚôʷʟʢʦʩʪʽ (ʨʦʟʯʠʥ ʙʘʨʚʥʠʢʘ) ʥʝ ʧʨʦʥʠʢʘʻ ʟʘ 15ï20 ʭʚ ʫʩʝʨʝʜʠʥʫ 

ʙʨʫʥʴʦʢ, ʘ ʨʦʟʯʠʥʠ PVS ʤʘʶʪʴ ʚʠʩʦʢʫ ʚôʷʟʢʽʩʪʴ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ 

ʥʘʩʠʯʝʥʥʷ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʙʨʫʥʴʦʢ ʫ 

ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʜʝʛʘʟʘʮʽʾ ʧʦʚʽʪʨʷ, ʷʢʝ ʤʽʩʪʠʪʴʩʷ ʫ 

ʧʦʨʦʞʥʠʥʘʭ ʽ ʢʘʥʘʣʘʭ ʙʨʫʥʴʦʢ, ʥʝ ʤʦʞʝ ʚʽʣʴʥʦ ʚʠʭʦʜʠʪʠ ʟ ʥʠʭ ʯʝʨʝʟ ʚʝʣʠʢʫ 

ʚ'ʷʟʢʽʩʪʴ ʢʨʽʦʟʘʭʠʩʥʠʭ ʩʝʨʝʜʦʚʠʱ PVS, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʾʭ ʧʨʦʥʠʢʥʝʥʥʶ 

ʚʩʝʨʝʜʠʥʫ ʙʨʫʥʴʦʢ. 
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ʈʠʩ. 6.1.2. ʌʣʫʦʨʝʩʮʝʥʪʥʝ ʟʦʙʨʘʞʝʥʥʷ (ɸ) ʪʘ ʩʧʝʢʪʨʠ ʬʣʫʦʨʝʩʮʝʥʮʽʾ (ɹ) 

ʟʨʽʟʫ ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ, ʷʢʫ ʥʘʩʠʯʝʥʦ ʨʦʟʯʠʥʦʤ ʬʣʫʦʨʝʩʮʝʾʥʫ ʥʘʪʨʽʶ 

ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʙʦʪʽ ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʝʪʘʧʫ ʜʝʛʘʟʘʮʽʾ, ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ ʽʥʢʫʙʘʮʽʾ ʜʦ 15ï20 ʭʚ, 

ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʜʦ 35ï40 ʢʇʘ ʪʘ ʙʽʣʴʰ ʧʦʚʽʣʴʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ ʜʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʨʦʪʷʛʦʤ 2ï2,5 ʭʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʥʘʩʠʯʫʚʘʪʠ 

ʽʟʦʣʴʦʚʘʥʽ ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ. 

ɸ 

ɹ 



101 

6.2 ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʫ ʨʦʟʯʠʥʘʭ 

PVS 

 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʝʨʤʧʣʘʟʤʠ ʨʦʩʣʠʥ [43, 77, 97, 102, 182]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʚʽʪʨʠʬʽʢʘʮʽʷ, ʽʥʢʘʧʩʫʣʷʮʽʷ, ʜʝʛʽʜʨʘʪʘʮʽʷ, ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʰʚʠʜʢʽʩʪʴ 

ʦʭʦʣʦʜʞʝʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʘ ʤʝʪʦʜʠ ʦʭʦʣʦʜʞʝʥʥʷ. ʇʝʨʰʠʡ ï ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʦʚʽʣʴʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʥʘʜʪʦ ʧʦʚʽʣʴʥʫ, ʱʦʙ 

ʢʣʽʪʠʥʠ ʥʝ ʟʘʥʘʜʪʦ ʟʥʝʚʦʜʥʠʣʠʩʷ, ʘʣʝ ʥʝ ʟʘʥʘʜʪʦ ʰʚʠʜʢʫ, ʱʦʙ ʫʪʚʦʨʠʚʩʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʣʽʜ. ɼʨʫʛʠʡ, ʙʽʣʴʰ ʧʨʦʩʪʠʡ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʽ 

ʜʦʩʷʛʘʶʪʴʩʷ, ʟʚʠʯʘʡʥʦ, ʟʘʥʫʨʝʥʥʷʤ ʟʨʘʟʢʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʨʽʜʢʠʡ ʘʟʦʪ, ʽ 

ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ [46, 102, 178]. ʗʢ ʧʨʘʚʠʣʦ, ʩʝʨʝʜʦʚʠʱʘ PVS ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ, ʪʦʤʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʯʘʩ ʥʘʩʠʯʝʥʥʷ, 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʦʟʤʽʨ ʦʙ'ʻʢʪʘ, ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʩʠʯʝʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʶ PVS, 

ʱʦʙ ʟʤʝʥʰʠʪʠ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʾ ʩʢʣʘʜʫ PVS ʜʣʷ ʨʽʟʥʠʭ 

ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ [47, 107, 108]. 

ʈʦʟʚʝʜʝʥʥʷ PVS ʚʦʜʦʶ ʻ ʦʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʚʠʨʘʞʝʥʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ ʜʣʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ [67]. ʎʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʩʠʯʝʥʥʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ ʚʝʣʠʢʠʭ ʨʦʩʣʠʥʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʤ 

ʩʘʤʠʤ ʢʨʘʱʝ ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘ ʚ ʨʦʩʣʠʥʥʽ ʢʣʽʪʠʥʠ ʙʝʟ ʧʦʨʫʰʝʥʥʷ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ. 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ ʚ ʾʭ ʩʢʣʘʜʽ, ʧʨʠ 

ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʯʠʥʠ PVS ʥʝ ʢʨʠʩʪʘʣʽʟʫʶʪʴʩʷ, ʘ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʪʚʝʨʜʦʘʤʦʨʬʥʠʡ ʩʪʘʥ. ʆʜʥʘʢ 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʘ ʝʪʘʧʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʝ ʚʠʢʣʶʯʘʻ ʾʾ ʨʦʟʚʠʪʢʫ ʧʨʠ 
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ʥʘʛʨʽʚʘʥʥʽ ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ. ʈʦʟʚʠʪʢʦʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʽʩʣʷ 

ʨʦʟʩʢʣʫʚʘʥʥʷ, ʾʾ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʧʣʦʚʦʛʦ ʝʬʝʢʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ [3, 4, 5, 

108, 163]. 

ʇʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥ ̔ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʽ ʫʥʠʢʥʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʣʴʦʜʫ ï ʜʚʘ ʢʨʠʪʠʯʥʽ ʯʠʥʥʠʢʠ 

ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʞʠʚʘʥʥʷ 

ʢʨ̔ʦʢʦʥʩʝʨʚʦʚʘʥʦʾ ʟʘʨʦʜʢʦʚʦʾ ʧʣʘʟʤʠ. ʈʦʟʚʠʪʢʫ ʢʨ̔ʦʽʥʞʝʥʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʧʨʠʷʶʪʴ ʙʽʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʩʢʣʘ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ [114, 165]. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʮʽʥʢʘ ʤʝʪʦʜʦʤ ɼʉʂ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʩʢʣʫʚʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʽ ʨʦʟʚʝʜʝʥʠʭ 

ʨʦʟʯʠʥʽʚ ʩʝʨʽʾ PVS. ʋ ʨʦʙʦʪʽ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ 

ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ: PVS1, PVS2, PVS3, PVS4 ʽ PVSN [107]. 

ʅʘ ɼʉʂ-ʪʝʨʤʦʛʨʘʤʘʭ ʨʦʟʯʠʥʽʚ PVS1, PVS2 ʽ PVS3 (ʨʠʩ. 6.2.1, ʪʘʙʣ. 

6.2.1), ʦʪʨʠʤʘʥʠʭ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ, ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʪʽʣʴʢʠ ʩʪʨʠʙʦʢ 

ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ (1) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊg (ʪʘʙʣ. 6.2.1), ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʨʦʟʩʢʣʫʚʘʥʥʷʤ ʟʨʘʟʢʘ, ʪʦʙʪʦ ʧʝʨʝʭʦʜʦʤ ʟ ʪʚʝʨʜʦʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʫ ʩʪʘʥ 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʦʾ ʨʽʜʠʥʠ. ʅʽʷʢʠʭ ʝʢʟʦ- ʘʙʦ ʝʥʜʦʪʝʨʤʽʯʥʠʭ ʧʽʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʥʝ ʙʫʣʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʷʢ ʥʘ ʝʪʘʧʽ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʪʘʢ ʽ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʦʟʯʠʥʠ PVS1, PVS2 ʽ PVS3 ʥʘ 

ʝʪʘʧʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʥʽʩʪʶ ʧʝʨʝʭʦʜʷʪʴ ʫ ʩʢʣʦʧʦʜʽʙʥʠʡ ʩʪʘʥ, ʧʨʠʯʦʤʫ ʟ 

ʚʠʩʦʢʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ ʘʤʦʨʬʥʦʾ ʬʘʟʠ, ʷʢʘ ʥʘʚʽʪʴ ʧʨʦʪʷʛʦʤ ʧʦʚʽʣʴʥʦʛʦ ʥʘʛʨʽʚʫ 

ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʩʢʣʫʚʘʥʥʷ ʥʝ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ. 

ʅʘ ʪʝʨʤʦʛʨʘʤʘʭ ʨʦʟʯʠʥʽʚ PVS4 ʪʘ PVSN ʢʨʽʤ ʨʦʟʩʢʣʫʚʘʥʥʷ ʙʫʣʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʝʢʟʦʪʝʨʤʽʯʥʠʡ ʧʽʢ ʢʨʠʩʪʘʣʽʟʘʮʽʾ (2) ʽ ʝʥʜʦʪʝʨʤʽʯʥʠʡ ʧʽʢ 

ʧʣʘʚʣʝʥʥʷ (3) (ʨʠʩ. 6.2.1, ʪʘʙʣ. 6.2.1). ʋ ʨʦʟʯʠʥʽ PVS4 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʫʧʝʨʧʦʟʠʮʽʷ ʧʽʢʽʚ: ʢʨʠʩʪʘʣʽʟʘʮʽʷ (ʊʩ=-64 Áʉ) ʥʝ ʚʩʪʠʛʘʻ ʧʦʚʥʽʩʪʶ 

ʟʘʚʝʨʰʠʪʠʩʷ ʽ ʧʦʯʠʥʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʫ ʧʣʘʚʣʝʥʥʷ (ʊm=-50,5 Áʉ).
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ʈʠʩ. 6.2.1. ɼʉʂ-ʪʝʨʤʦʛʨʘʤʠ ʨʦʟʯʠʥʽʚ PVS: ɸ ï PVS3; ɹ ï PVS4; ɺ ï 

PVSN. 1 ï ʨʦʟʩʢʣʫʚʘʥʥʷ; 2 ï ʢʨʠʩʪʘʣʽʟʘʮʽʷ; 3 ï ʧʣʘʚʣʝʥʥʷ. 

 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽ ʜʣʷ PVS4, ʽ ʜʣʷ PVSN ʧʣʦʱʽ ʧʽʜ ʧʽʢʘʤʠ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʧʣʘʚʣʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (ʨʠʩ. 6.2.2). ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʽ 

ʥʘʛʨʽʚʫ. ʊʝ, ʱʦ ʪʝʧʣʦʚʽ ʝʬʝʢʪʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽ ʧʣʘʚʣʝʥʥ ̫ʫ ʨʦʟʯʠʥʽ PVSN ʫ 

2,8 ʨʘʟʽʚ ʙʽʣʴʰʽ, ʥʽʞ ʫ PVS4, ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ ʫ ʟʨʘʟʢʫ 

PVSN ʢʨʠʩʪʘʣʽʯʥʦʾ ʬʘʟʠ ʚʩʪʠʛʘʻ ʨʦʟʚʠʪʠʩʷ ʟʥʘʯʥʦ ʙʽʣʴʰʝ. ʂʨʽʤ ʮʴʦʛʦ ʥʘ 

ʨʠʩ. 6.2.1 ʽ ʪʘʙʣ. 6.2.1 ʤʦʞʥʘ ʙʘʯʠʪʠ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʽʥʪʝʨʚʘʣ ʤʽʞ 

ʨʦʟʩʢʣʫʚʘʥʥʷʤ ʟʨʘʟʢʘ ʽ ʨʦʟʚʠʪʢʦʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽʟ ʨʽʜʢʦʾ ʬʘʟʠ, ʱʦ ʟôʷʚʠʣʘʩʴ, ʫ 

ʨʦʟʯʠʥʽ PVS4 ʽʩʪʦʪʥʦ ʙʽʣʴʰʠʡ. ʊʘʢ, ʨʽʟʥʠʮʷ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʢʣʫʚʘʥʥʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʨʦʟʯʠʥʫ PVS4 ʩʢʣʘʜʘʻ 47,5, ʘ ʜʣʷ PVSN ï 39,1 

ɸ 

ɹ 

ɺ 

1 

2 

3 
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ʛʨʘʜʫʩʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʾ ʬʘʟʠ ʨʦʟʯʠʥʫ PVS4. 

ɯʤʦʚʽʨʥʦ, ʟʘʤʽʱʝʥʥʷ ʽʥʰʠʭ ʢʨʽʦʟʘʭʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʘʭʘʨʦʟʦʶ ʚ PVSN 

[107] ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʢʨʽʦʟʘʭʠʩʥʦʛʦ 

ʨʦʟʯʠʥʫ. 

ʊʘʙʣʠʮʷ 6.2.1 

ʊʝʤʧʝʨʘʪʫʨʠ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʽ ʩʢʣʫʚʘʥʥʷ ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʽ 

ʨʦʟʚʝʜʝʥʠʭ ʨʦʟʯʠʥʘʭ PVS 

ɿʨʘʟʦʢ ʊg, Üʉ ʊʩ, Üʉ Tm, Üʉ 

PVS1 -109,0Ñ0,5 ½ ½ 

80 % PVS1 -116,2Ñ0,5 -72,0Ñ0,5 -45,7Ñ0,5 

PVS2 -115,3Ñ0,5 ½ ½ 

80 % PVS2 -123,0Ñ0,5 -114,3Ñ0,5 -37,4Ñ0,5 

PVS3 -93,9Ñ0,5*  ½ ½ 

80 % PVS3 -105Ñ0,5 -56,2Ñ0,5 -40,8Ñ0,5 

60 % PVS3 -106,2Ñ0,5 -107Ñ0,5 -28,7Ñ0,5 

PVS4 -111,5Ñ0,5 -64,0Ñ0,5# -50,5Ñ0,5 

80 % PVS4 -117,4Ñ0,5 -103Ñ0,5 -43,9Ñ0,5 

PVSN -110,0Ñ0,5 -70,9Ñ0,5 -50,0Ñ0,5 

80 % PVSN -117,2Ñ0,5 
-107,9Ñ0,5 

-37,9Ñ0,5 

ʇʨʠʤʽʪʢʠ: ʊg ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ, ʊc ï ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʧʨʠ ʥʘʛʨʽʚʽ, Tm ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ. 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ PVS 

(p=0.05), n=5; # ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ PVSN 

(p=0.05), n=5. 
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ʈʠʩ. 6.2.2. ɽʥʪʘʣʴʧʽʾ (ȹH) ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽ ʧʣʘʚʣʝʥʥʷ ʨʦʟʯʠʥʽʚ PVS. 

# ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ PVS 

(p=0.05), n = 5; 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʝʥʪʘʣʴʧʽʻʶ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʦʛʦ ʞ PVS (p=0.05), n = 5. 

 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚ 

ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʨʦʟʯʠʥʘʭ PVS4 ʽ PVSN ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʥʠʟʴʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʥʘʛʨʽʚʫ, ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʚ ʨʦʙʦʪʽ. ʇʨʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʥʘʛʨʽʚʫ ʮʽ̒ ʾ ʢʨʠʩʪʘʣʽʟʘʮʽ,ʾ ʡʤʦʚʽʨʥʦ, ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ. ɸʚʪʦʨʘʤʠ 

ʨʦʙʦʪʠ [94] ʚʽʜʤʽʯʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʨʦʟʯʠʥʽʚ PVS 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʮʝʥʪʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʨʦʟʚʠʪʦʢ 

ʧʨʦʮʝʩʫ ʩʢʣʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʽ ʰʚʠʜʢʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʥʽ 

ʚʽʜʽʛʨʽʚʘʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʢʣʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ 

ʚʽʪʨʠʬʽʢʫʶʯʠʭ ʨʦʟʯʠʥʽʚ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʠ ʩʢʣʫʚʘʥʥʷ PVS1, 



106 

PVS2, PVS4 ʽ PVSN ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ PVS3 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʦʚʽʨʥʘ ʚʠʱʘ ʽ ʩʢʣʘʜʘʻ -93,9 Áʉ (ʪʘʙʣ. 6.2.1). ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʫ ʩʝʨʝʜʦʚʠʱʽ PVS3 ɼʄʉʆ ʽ ʝʪʠʣʝʥʛʣʽʢʦʣʶ, ʷʢʽ 

ʤʘʶʪʴ ʙʽʣʴʰ ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʩʢʣʫʚʘʥʥʷ, ʪʘ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʩʘʭʘʨʦʟʠ ʫ 

ʾʭ ʩʢʣʘʜʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʷʢʦʾ ʚʠʱʘ. 

ʅʘʩʠʪʠʪʠ ʚʝʣʠʢʽ ʦʙôʻʢʪʠ, ʪʘʢʽ ʷʢ ʙʨʫʥʴʢʠ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, 100 % PVS 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʝʢʩʧʣʘʥʪʽʚ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ ʥʝʦʙʭʽʜʥʘ ʪʨʠʚʘʣʘ ʽʥʢʫʙʘʮʽʷ. ʆʜʥʘʢ ʯʝʨʝʟ 

ʪʦʢʩʠʯʥʽʩʪʴ PVS ʢʣʽʪʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʽ. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ 80-ʚʽʜʩʦʪʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ PVS, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʻ ʜʦʩʪʘʪʥʽʤ 

ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʩʢʣʫʚʘʥʥʷ ʨʦʩʣʠʥ [107]. ʊʦʤʫ ʚ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘʢʦʞ ʙʫʣʘ 

ʜʦʩʣʽʜʞʝʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʾ ʬʘʟʠ ʫ ʨʦʟʚʝʜʝʥʠʭ PVS. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 

6.2.1, ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʩʽʭ 80-ʚʽʜʩʦʪʢʦʚʠʭ ʨʦʟʯʠʥʘʭ PVS ʧʨʠ 

ʧʦʚʽʣʴʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʟʯʠʥʽʚ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʾ ʬʘʟʠ ʙʫʣʘ 

ʥʘʡʚʠʱʦʶ ʜʣʷ 80 % PVS1 ʪʘ 80 % PVS3. ʋ ʮʠʭ ʨʦʟʯʠʥʘʭ ʢʨʠʩʪʘʣʽʟʘʮʽʷ 

ʘʤʦʨʬʥʦʾ ʬʘʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʦʷʚʠ ʨʽʜʢʦʾ ʬʘʟʠ, ʘ ʧʨʠ ʙʽʣʴʰ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʣʠʞʯʝ ʜʦ ʪʦʯʢʠ ʧʣʘʚʣʝʥʥʷ. ʂʨʠʩʪʘʣʽʟʘʮʽ ʾ80 % PVS1 

ʪʘ 80 % PVS3 ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ, ʟʤʽʥʠʚʰʠ ʦʙôʻʤ ʟʨʘʟʢʘ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʥʘʛʨʽʚʘʥʥʷ. ɽʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 80 % PVS ʙʫʣʘ ʟʥʘʯʥʦ 

ʚʠʱʦʶ, ʥʽʞ ʝʥʪʘʣʴʧʽʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ (ʨʠʩ. 6.2.2). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʨʽʜʠʥʘ PVS ʯʘʩʪʢʦʚʦ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʩʪʨʠʙʢʠ ʪʝʧʣʦʻʤʥʦʩʪʽ 80 % ʪʘ 100 % PVS, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʢʣʫʚʘʥʥʷ ʜʣʷ PVS2, PVS3 ʪʘ PVS4 ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

(ʨʠʩ. 6.2.3). ɼʣʷ 80 % PVS1 ʪʘ 80 % PVSN ʩʪʨʠʙʢʠ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʙʫʣʠ 

ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ, ʥʽʞ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 100 % PVS. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʤʝʥʰʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʦʤʧʦʥʝʥʪʽʚ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʫ ʮʠʭ ʨʦʟʯʠʥʘʭ. 
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ʈʠʩ. 6.2.3. ʉʪʨʠʙʦʢ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʨʠ ʩʢʣʫʚʘʥʥʽ (ȹCp) ʨʦʟʯʠʥʽʚ PVS. 

* ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ̔ 100 % PVS 

(p=0.05), n = 4. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʯʠʥʠ PVS1, PVS2 ʽ PVS3 ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʢʣʫʚʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʾ ʬʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ PVS4 ʽ 

PVSN. PVS2 ʪʘ PVS3 ʤʘʁʪʴ ʚʠʩʦʢʫ ʩʢʣʦʫʪʚʦʨʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʥʘʚʽʪʴ ʫ 80 % 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ. 
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6.3 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ VIV ʪʘ ʧʘʩʠʚʥʦʛʦ 

ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ PVS ʤʝʪʦʜʦʤ ɼʉʂ 

 

ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʫ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʽ ʧʘʩʠʚʥʦʛʦ ʽʥʢʫʙʫʚʘʥʥʷ ʜʣʷ ʥʘʩʠʯʝʥʥ ̫ʩʝʨʝʜʦʚʠʱʘʤʠ 

PVS ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʩʠʯʝʥʥʷ 

ʙʨʫʥʴʦʢ ʦʮʽʥʶʚʘʣʠ ʤʝʪʦʜʦʤ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ɼʉʂ ʟʘ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨ 

ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ, ʝʥʪʘʣʴʧʽʡ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʧʣʘʚʣʝʥʥʷ ʚʦʜʠ ʽ ʩʪʨʠʙʢʘ 

ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʨʠ ʩʢʣʫʚʘʥʥʽ. 

ʅʘ ʨʠʩʫʥʢʫ 6.3.1, ʷʢ ʧʨʠʢʣʘʜ, ʥʘʚʝʜʝʥʦ ʪʝʨʤʦʛʨʘʤʠ ɼʉʂ ʢʦʥʪʨʦʣʴʥʠʭ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ (45 % ʚʦʣʦʛʦʩʪʽ) ʪʘ ʙʨʫʥʴʦʢ, ʷʢʽ ʙʫʣʠ ʥʘʩʠʯʝʥʽ ʨʦʟʯʠʥʦʤ 

PVS2 ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺʠʜʥʦ, ʱʦ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʙʨʫʥʴʢʘʭ, ʦʢʨʽʤ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʝʥʜʦʪʝʨʤʽʯʥʦʛʦ ʧʢ̔ʫ (4) (ʧʣʘʚʣʝʥʥʷ ʣʴʦʜʫ ʫ ʙʨʫʥʴʢʘʭ) 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʧʝʨʝʭʦʜʠ: ʨʦʟʤʠʪʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʨʦʟʩʢʣʫʚʘʥʥʷ, ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʪʘ ʧʝʨʝʜʧʣʘʚʣʝʥʥʷ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʪʘ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 6.3.1, ɸ). ʎʝ ʛʦʚʦʨʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʟʚôʷʟʘʥʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚʦʜʘ ʥʝ ʚʩʪʠʛʘʻ 

ʟʘʢʨʠʩʪʘʣʽʟʫʚʘʪʠʩʷ ʧʨʠ ʰʚʠʜʢʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʽ ʧʝʨʝʭʦʜʠʪʴ ʫ 

ʪʚʝʨʜʦʘʤʦʨʬʥʠʡ ʩʢʣʦʧʦʜʽʙʥʠʡ ʩʪʘʥ. ʅʘ ʝʪʘʧʽ ʧʦʚʽʣʴʥʦʛʦ ʥʘʛʨʽʚʫ ʧʽʩʣʷ 

ʨʦʟʩʢʣʫʚʘʥʥʷ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʢʨʠʩʪʘʣʽʟʘʮʽʶ ʽ ʧʣʘʚʣʝʥʥʷ ʟʚôʷʟʘʥʦʾ ʚʦʜʠ 

ʙʨʫʥʴʦʢ. ʇʦʜʽʙʥʽ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʥʝʟʥʘʯʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʪʝʨʤʦʛʨʘʤʘʭ ɼʉʂ ʝʤʙʨʽʦʥʽʚ ʧʘʧʘʡʾ  ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ ʫ ʨʦʙʦʪʽ Nadarajan J. ʪʘ Pritchard H.W. [65]. 
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ʈʠʩ. 6.3.1. ɼʉʂ-ʪʝʨʤʦʛʨʘʤʠ: ɸ ï ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ (ʢʦʥʪʨʦʣʴ); ɹ ï 

ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ, ʥʘʩʠʯʝʥʽ PVS2 ʤʝʪʦʜʦʤ VIV ; ɺ ï ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ, 

ʥʘʩʠʯʝʥʽ PVS2 ʤʝʪʦʜʦʤ ʚʠʤʦʯʫʚʘʥʥʷ (60 ʭʚ); ɻ ï ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ, 

ʥʘʩʠʯʝʥʽ PVS2 ʤʝʪʦʜʦʤ ʚʠʤʦʯʫʚʘʥʥʷ (6 ʛʦʜ). 1 ï ʨʦʟʩʢʣʫʚʘʥʥʷ; 2 ï 

ʢʨʠʩʪʘʣʽʟʘʮʽʷ; 3 ï ʧʝʨʝʜʧʣʘʚʣʝʥʥʷ; 4 ï ʧʣʘʚʣʝʥʥʷ. 

 

ʇʨʠ ʥʘʩʠʯʝʥʥʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʥʘ 

ʪʝʨʤʦʛʨʘʤʘʭ ʢʨʽʤ ʨʦʟʩʢʣʫʚʘʥʥʷ ʟʥʘʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʝʢʟʦʪʝʨʤʽʯʥʠʡ ʧʽʢ ʟʘʚʝʨʰʝʥʥʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ (ʨʠʩ. 6.3.1, ɹ). ʋ 
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ʨʦʙʦʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʢʣʦʧʦʜʽʙʥʦʾ ʬʘʟʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʚʠʩʦʢ ̔ ʰʚʠʜʢʦʩʪ ̔ ʦʭʦʣʦʜʞʝʥʥʷ  ̔ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ ʧʝʨʝʦʭʦʣʦʜʞʝʥʘ ʨʽʜʠʥʘ 

ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʙʨʫʥʴʦʢ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʝʥʜʦʪʝʨʤʽʯʥʠʡ ʧʽʢ ʧʝʨʝʜʧʣʘʚʣʝʥʥʷ, ʷʢʠʡ ʧʦʚôʷʟʫʶʪʴ ʟ ʧʣʘʚʣʝʥʥʷʤ ʟʚôʷʟʘʥʦʾ 

ʚʦʜʠ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʫ ʟʨʘʟʢʘʭ ʙʨʫʥʴʦʢ, ʷʢʽ ʙʫʣʠ 

ʥʘʩʠʯʝʥʽ ʤʝʪʦʜʦʤ VIV  ʽ ʤʝʪʦʜʦʤ ʧʘʩʠʚʥʦʛʦ ʚʠʤʦʯʫʚʘʥʥʷ (60 ʭʚ), 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʪʝʨʤʦʛʨʘʤʘʭ ɼʉʂ ʙʨʫʥʴʦʢ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ VIV  ʩʪʨʠʙʦʢ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʩʢʣʫʚʘʥʥʽ ʚ ʜʚʘ ʨʘʟʠ 

ʙʽʣɹh ʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʩʠʚʥʠʤ ʚʠʤʦʯʫʚʘʥʥʷʤ (ʨʠʩ. 6.3.2), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʥʘʯʫʱʝ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʢʣʦʧʦʜʽʙʥʦʾ ʬʘʟʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ VIV  ʥʘ 4 ʛʨʘʜʫʩʠ ʥʠʞʯʝ, ʘ ʝʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ 

ʟʚô̫ ʟʘʥʦʾ ʚʦʜʠ ʚʠʱʝ ʚ 2,9 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ 

ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ (ʨʠʩ. 6.3.3). ɿʥʘʯʫʱʝ ʥʠʞʯʦʶ ʧʨʠ ʮʴʦʤʫ ʻ ʝʥʪʘʣʴʧʽʷ 

ʧʣʘʚʣʝʥʥʷ ʣʴʦʜʫ. 
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ʈʠʩ. 6.3.2. ʉʪʨʠʙʦʢ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ, ʥʘʩʠʯʝʥʠʭ 

PVS2 ʤʝʪʦʜʦʤ VIV  (1) ʽ ʧʘʩʠʚʥʠʤ ʚʠʤʦʯʫʚʘʥʥʷʤ (2); * ï ʚʽʜʤʽʥʥʽʩʪʴ ʟʥʘʯʫʱʘ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʘʩʠʚʥʦʛʦ ʚʠʤʦʯʫʚʘʥʥʷ (p < 0,05). 
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ʈʠʩ. 6.3.3. ɿʤʽʥʠ ʝʥʪʘʣʴʧʽʾ ʧʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ (ʘ), ʧʝʨʝʜʧʣʘʚʣʝʥʥʽ (ʙ) ʪʘ 

ʧʣʘʚʣʝʥʥʽ (ʚ) ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ, ʥʘʩʠʯʝʥʠʭ PVS2 ʤʝʪʦʜʦʤ VIV  (    ) ʽ 

ʧʘʩʠʚʥʠʤ ʚʠʤʦʯʫʚʘʥʥʷʤ (    ); * ï ʚʽʜʤʽʥʥʽʩʪʴ ʟʥʘʯʫʱʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʘʩʠʚʥʦʛʦ ʚʠʤʦʯʫʚʘʥʥʷ (p < 0,05). 

 

ɹʝʟʫʤʦʚʥʦ, ʙʽʣʴʰ ʪʨʠʚʘʣʝ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʤʝʪʦʜʦʤ ʧʘʩʠʚʥʦʾ 

ʽʥʢʫʙʘʮʽʾ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ 

ʚʩʝʨʝʜʠʥʽ ʙʨʫʥʴʦʢ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʢʣʦʧʦʜʽʙʥʦʾ ʬʘʟʠ ʽ 

ʟʤʝʥʰʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ. ʎʝ ʧʦʢʘʟʘʥʦ ʫ 

ʨʦʙʦʪʽ ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʩʠʯʝʥʥʷ PVS2 ʧʨʦʪʷʛʦʤ 6 ʛʦʜ (ʨʠʩ. 6.3.1, ɻ). ɺʠʜʥʦ, ʱʦ 

ʙʨʫʥʴʢʠ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʧʝʨʝʡʰʣʠ ʜʦ ʘʤʦʨʬʥʦʛʦ 

ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʽ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʽʥʪʝʥʩʠʚʥʠʡ, ʘʣʝ 

ʨʦʟʤʠʪʠʡ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦ  ʁ ʩʪʨʠʙʦʢ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ. ʇʢ̔ʠ ʟʘʚʝʨʰʝʥʥʷ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ ʽ ʧʣʘʚʣʝʥʥʷ ʣʴʦʜʫ ʙʣʠʟʴʢʽ ʟʘ ʧʣʦʱʝʶ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʣʘʚʠʪʴʩʷ ʣʽʜ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ ʧʨʠ ʧʦʚʽʣʴʥʦʤʫ 

ʚʽʜʽʛʨʽʚʘʥʥʽ, ʘ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʙʫʣʘ, ʽʤʦʚʽʨʥʦ, ʚʽʜʩʫʪʥʷ. ɸʣʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʽʥʢʫʙʘʮʽʾ ʜʦ ʪʘʢʠʭ ʚʝʣʠʢʠʭ ʪʝʨʤʽʥʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʘʛʠʙʝʣʽ ʙʨʫʥʴʦʢ, ʪʦʤʫ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʪʽʣʴʢʠ ʪʝʦʨʝʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ. 
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ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʘʢʦʞ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ 

ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʥʘʩʠʯʫʚʘʣʠ ʨʦʟʯʠʥʘʤʠ PVS1, PVS3, PVS4 ʪʘ PVSN 

ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ʇʨʠ ʥʘʩʠʯʝʥʥʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʦʪʨʠʤʘʥʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʜʦʩʣʽʜʞʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ. 

ʊʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʪʨʠʙʢʘ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʩʢʣʫʚʘʥʥʽ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʪʘ ʾʭ ʝʥʪʘʣʴʧʽʾ ʜʣʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ 

ʙʫʣʦ ʥʘʩʠʯʝʥʦ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʷʭ 6.3.1 ʪʘ 

6.3.2. ɺʠʜʥʦ, ʱʦ ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ PVS2 ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʝʥʪʘʣʴʧʽʷ 

ʧʣʘʚʣʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʽ, ʥʽʞ ʜʣʷ ʽʥʰʠʭ PVS, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʷʢʽʩʥʽʰʝ 

ʥʘʩʠʯʝʥʥʷ ʨʦʟʯʠʥʦʤ PVS2. ʊʘʢʦʞ, ʙʝʨʫʯʠ ʟʘ ʫʚʘʛʫ ʡʦʛʦ ʚʠʩʦʢʫ 

ʩʢʣʦʫʪʚʦʨʶʶʯʫ ʟʜʘʪʥʽʩʪʴ, ʩʘʤʝ PVS2 ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥ ̫ʽʥʰʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ. 

ʊʘʙʣʠʮʷ 6.3.1 

ʊʝʤʧʝʨʘʪʫʨʠ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʽʚ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʙʨʫʥʴʢʘʭ ʪʘ ʙʨʫʥʴʢʘʭ 

ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʙʫʣʦ ʥʘʩʠʯʝʥʦ ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʘʤʠ PVS ʤʝʪʦʜʦʤ  

ʚʘʢʫʫʤ- ʥ̔ʬʽʣʴʪʨʘʮʽʾ 

ʆʙʨʘʟʝʮ ʊg, Üʉ ʊc, Üʉ ʊpm, Üʉ Tm, Üʉ 

ʂʦʥʪʨʦʣʴ -87.9Ñ1.6 -64.8Ñ1.4 -37Ñ0.5 -2.4Ñ0.5 

PVS1 -107.1Ñ0.5* -68.5Ñ0.5 -37.2Ñ0.5 -7.2Ñ0.5* 

PVS2 -115.1Ñ0.5 -77.6Ñ0.5 -37.1Ñ0.5 -15.1Ñ0.5* # 

PVS3 -105Ñ0.5* -62.5Ñ0.5 -36.4Ñ0.5 -7.9Ñ0.5* 

PVS4 -107.2Ñ0.5* -77.4Ñ0.5 -37.5Ñ0.5 -9Ñ0.5* 

PVSN -106.9Ñ0.5 -85.2Ñ0.5 -48.9Ñ0.5 -4.1Ñ0.5 

ʇʨʠʤʽʪʢʠ: ʊg ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʫʚʘʥʥʷ, ʊc ï ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʧʨʠ ʥʘʛʨʽʚʽ, Tpm ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʜʧʣʘʚʣʝʥʥʷ, Tm ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ. 

* ï ʜʦʩʪʦʚʽʨʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʁ  (p=0.05), (n=5); 

# ï ʜʦʩʪʦʚʽʨʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ PVS (p=0.05), (n=5). 
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ʊʘʙʣʠʮʷ 6.3.2 

ʉʪʨʠʙʦʢ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʪʘ ʟʤʽʥʠ ʝʥʪʘʣʴʧʽʾ ʧʨʠ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʘʭ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʙʨʫʥʴʢʘʭ ʪʘ ʙʨʫʥʴʢʘʭ, ʷʢʽ ʙʫʣʦ ʥʘʩʠʯʝʥʦ ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʘʤʠ 

PVS ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʆʙʨʘʟʝʮ ȹcp, ʫʤ. ʦʜ. ȹHc, ʫʤ. ʦʜ. ȹHpm, ʫʤ. ʦʜ. ȹHm, ʫʤ. ʦʜ. 

ʂʦʥʪʨʦʣʴ 9.1Ñ1.0 0.83Ñ0.21 0.38Ñ0.16 174.1Ñ29.8 

PVS1 20.5Ñ3.7* 9.22Ñ1.15* 2.96Ñ2.48* 68.3Ñ9.9* 

PVS2 18.0Ñ0.9* 12.81Ñ1.56* 4.5Ñ0.51* # 55.72Ñ6.34* # 

PVS3 32.9Ñ2.6* 1.98Ñ0.56* 1.07Ñ0.32* 116.7Ñ17.3* 

PVS4 34.8Ñ3.9* 26.5Ñ2.31* 0.42Ñ0.13 73.6Ñ11.5* 

PVSN 12.3Ñ2.1 1.33Ñ0.17 0.79Ñ0.13 123.5Ñ11.5 

ʇʨʠʤʽʪʢʠ: ȹcp ï ʩʪʨʠʙʦʢ ʪʝʧʣʦʧʦʛʣʠʥʘʥʥʷ ʧʨʠ ʩʢʣʫʚʘʥʥʽ, ȹHc ï 

ʝʥʪʘʣʴʧʽʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʨʠ ʥʘʛʨʽʚʽ, ȹHpm ï ʝʥʪʘʣʴʧʽʷ ʧʝʨʝʜʧʣʘʚʣʝʥʥʷ, ȹHm ï 

ʝʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ. 

* ï ʜʦʩʪʦʚʽʨʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣ ʁ(p=0.05), (n=5);  

# ï ʜʦʩʪʦʚʽʨʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ PVS (p=0.05), (n=5). 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ ʡ ʽʩʪʦʪʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʽʣʴʥʦʾ ʚʦʜʠ, ʷʢʘ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ, ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ VIV  

ʪʝʭʥʦʣʦʛʽʾ. ʊʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ ʨʦʩʣʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɼʉʂ 

ʜʝʤʦʥʩʪʨʫʻ ʤʽʮʥʠʡ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʘʙʦ ʧʣʘʚʣʝʥʥʷ 

ʣʴʦʜʫ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ [104]. ɸʜʞʝ ʩʘʤʝ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ çʚʦʜʘïʣʽʜè ʪʘ çʣʽʜïʚʦʜʘè ʻ 

ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʤʝʪʦʜʫ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʾʭ ʚʠʞʠʚʘʥʥʷ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ. 
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ʂʨʽʤ ʪʦʛʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʽʥʢʫʙʘʮʽʾ ʫ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʘʭ, ʷʢʠʡ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʣʘʩʠʯʥʦʛʦ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʟʘʛʠʙʝʣʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʣʽʪʠʥ ʙʨʫʥʴʦʢ, ʷʢʠʡ ʢʦʥʪʘʢʪʫʻ ʟ ʢʨʽʦʟʘʭʠʩʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʚ 

ʪʢʘʥʠʥʘʭ ʙʨʫʥʴʦʢ ʧʝʨʝʜ ʟʘʥʫʨʝʥʥʷʤ ʫ ʢʨʽʦʟʘʭʠʩʥʠʡ ʨʦʟʯʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʢʨʘʱʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ ʫ ʪʢʘʥʠʥʠ ʙʨʫʥʴʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʥʘʩʠʯʝʥʥʷ ʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦ ʤʝʥʰʝ ʯʘʩʫ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ. ʄʝʪʦʜ VIV  ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟ̔ʚ ʯʘʩ 

ʽʥʢʫʙʘʮʽʾ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʨʦʟʯʠʥʽ, ʘ ʦʪʞʝ ʚʧʣʠʚ 

ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʨʦʟʯʠʥʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʩʠʚʥʠʤ ʥʘʩʠʯʝʥʥʷʤ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʢʨʽʦʟʘʭʠʩʥʠʤ ʨʦʟʯʠʥʦʤ. 

ʂʨʘʱʝ ʥʘʩʠʯʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ VIV  ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʘ ̒

ʨʦʟʚʠʪʢʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʨʠ ʦʭʦʣʦʜʞʝʥʥʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʽ ʩʧʨʠʷʻ 

ʧʝʨʝʭʦʜʫ ʨʽʜʠʥʠ ʫ ʩʢʣʦʧʦʜʽʙʥʫ ʬʘʟʫ [78]. 

6.4 ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʅʘʡʧʨʦʩʪʽʰʠʤ ʩʧʦʩʦʙʦʤ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥ ʻ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ ʱʝʧʣʝʥʥʷ ʙʨʫʥʴʢʠ, 

ʤʽʢʨʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʤʝʨʠʩʪʝʤ, ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ ʤʝʨʠʩʪʝʤ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʘʙʦ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʤʽʥʽʤʫʤʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʦʤʘʢʣʦʥʘʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʚʘʞʣʠʚʦ, 

ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʮʽʣʽʩʥʽʩʪʴ ʢʣʦʥʫ ʟ ʫʥʽʢʘʣʴʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʛʝʥʽʚ, ʷʢ 

ʫ ʚʠʧʘʜʢʫ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ [43, 54, 158]. 

ʅʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʩʠʚʥʦʶ ʝʢʚʽʣʽʙʨʘʮʽʻʶ ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʥʘ ʧʨʠʢʣʘʜʽ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ. ʋ ʜʘʥʥʦʤʫ ʧʽʜʨʦʟʜʽʣ ̔ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʤʝʪʦʜʫ ʥʘʩʠʯʝʥʥʷ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ [79]. ʇʦʨʽʚʥʷʥʦ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʤʝʪʦʜʫ VIV ʪʘ ʧʘʩʠʚʥʦʛʦ 
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ʥʘʩʠʯʝʥʥʷ ʽʟʦʣʴʦʚʘʥʠʭ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, 

ʈʽʧʘʨʽʷ X ʈʫʧʝʩʪʨʽʩ (ʈʈ) 101/14 ʪʘ ɿʘʛʘʜʢʘ ʢʨʽʦʟʘʭʠʩʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ PVS2. 

ɿʙʝʨʝʞʝʥʽʩʪʴ ʤʝʨʠʩʪʝʤʘʪʠʯʥʠʭ ʯʘʩʪʠʥ ʙʨʫʥʴʦʢ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʟʘʙʘʨʚʣʝʥʥʷ ʨʦʟʯʠʥʦʤ 2,3,5 

ʪʨʠʬʝʥʽʣʪʝʪʨʘʟʦʣʽʶ ʭʣʦʨʠʜʦʤ (ʊʊʍ) (ʨʠʩ. 6.4.1). ʅʠʟʴʢʠʡ ʦʢʠʩʥʁ ʚʘʣʴʥʦ-

ʚʽʜʥʦʚʣʶʶʯʠʡ ʧʦʪʝʥʮʽʘʣ ʜʘʥʦ ʾʩʧʦʣʫʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʦʧʣʝʥʥʷ ʥʠʤʠ ʽʦʥʽʚ 

ʅ+, ʷʢʽ ʧʝʨʝʥʦʩʷʪʴʩʷ ʅɸɼ (ʥʠʢʦʪʠʥʘʤʜ̔ʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʜ̔ʦʤ) ʫ ʧʨʦʮʝʩʽ 

ʢʣʽʪʠʥʥʦʛʦ ʜʠʭʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʪʨʘʟʦʣʽʚ̒ʠʭ 

ʩʦʣʝʡ ʽ ʾʭ ʧʝʨʝʭʽʜ ʚ ʚʦʜʦʥʝʨʦʟʯʠʥʥʫ ʬʦʨʤʫ ï ʬʦʨʤʘʟʘʥʫ [174]. ʈʝʘʢʮʽʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʽ ʟʘ ʨʘʭʫʥʦʢ ʜʽʷʣʴʥʦʩʪʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʜʝʛʽʜʨʦʛʝʥʘʟ ʽ ʚ ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʦʤʫ ʝʣʝʢʪʨʦʥʪʨʘʥʩʧʦʨʪʥʦʤʫ ʣʘʥʮʶʟʽ. ɿʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʢʦʧʠʯʝʥʥʷ ʬʦʨʤʘʟʘʥʫ, ʷʢʠʡ ʤʘʻ ʧʫʨʧʫʨʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ, 

ʦʮʽʥʶʶʪʴ ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʚʠʥʦʛʨʘʜʥʠʭ 

ʙʨʫʥʴʦʢ ʦʮʽʥʶʚʘʣʘʩʷ ʚʽʟʫʘʣʴʥʦ ʟʘ ʯʘʩʦʤ ʾʭ ʥʘʙʫʭʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ. 

 

  

ʈʠʩ. 6.4.1. ʆʮʽʥʢʘ ʟʙʝʨʝʞʝʥʦʩʪʽ ʪʢʘʥʠʥ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ (ʟʘʙʘʨʚʣʝʥʥʷ 

ʫ 1% ʨʦʟʯʠʥʽ ʊʊʍ): ʞʠʚʽ ʢʣʽʪʠʥʠ ʷʩʢʨʘʚʦ ʟʘʙʘʨʚʣʝʥʽ. 

 

ʇ̔ ʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʢʨʽʦʛʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʨʘʟʢʠ, ʷʢʽ ʙʫʣʠ 

ʩʧʦʯʘʪʢʫ ʟʥʝʚʦʜʥʝʥʽ, ʚʽʜʽʛʨʽʚʘʶʪʴ ʽ ʧʦʚʪʦʨʥʦ ʟʚʦʣʦʞʫʶʪʴ. ɺʽʜʽʛʨʽʚʘʥʥʷ 
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ʞʠʚʮʽʚ ʘʙʦ ʙʨʫʥʴʦʢ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʧʨʦʪʝʢʪʦʨʽʚ, ʟʘʟʚʠʯʘʡ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʚʽʣʴʥʦ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʘʙʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʠʙʣʠʟʥʦ 4 ÁC. 

ʇʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʙʨʫʥʴʢʠ, ʷʢʽ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʤʝʪʦʜʽʚ ʚʽʪʨʠʬʽʢʘʮʽʾ, 

ʟʘʟʚʠʯʘʡ ʰʚʠʜʢʦ ʚʽʜʽʛʨʽʚʘʶʪʴʩʷ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʨʫʥʴʢʠ 

ʚʽʜʽʛʨʽʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ ʟ ʧʦʯʘʪʢʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 40 ÁC ʟʽ ʟʥʠʞʝʥʥʷʤ ʾʾ 

ʜʦ 20 ÁC, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ, ʘʣʝ 

ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʛʨʽʚʘʥʥʶ ʙʨʫʥʴʦʢ ʫ ʛʘʨʷʯʽʡ ʚʦʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʙʝʨʝʞʝʥʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʧʦʜʘʥ ̔ʫ ʪʘʙʣʠʮʽ 6.4.1. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʙʝʨʝʞʝʥʽʩʪʴ ʚʠʥʦʛʨʘʜʥʠʭ 

ʙʨʫʥʴʦʢ ʜʣʷ ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, ʈʈ 101/14 ʪʘ ɿʘʛʘʜʢʘ ʟʘ ʪʝʩʪʦʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʪʨʘʟʦʣʽʷ ʭʣʦʨʠʩʪʦʛʦ ʩʢʣʘʜʘʣʘ 60ï80 % ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʫ VIV. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 30 % ʜʣʷ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, 40 % ʜʣʷ 

ɿʘʛʘʜʢʠ, 0 % ʜʣʷ ʈʈ 101/14. 

ʊʘʙʣʠʮʷ 6.4.1 

ɿʙʝʨʝʞʝʥʽʩʪʴ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʉʦʨʪ 

ʚʠʥʦʛʨʘʜʫ 

ʂʦʥʪ-

ʨʦʣʴ 

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ 

VIV  

ʂʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʧʽʩʣʷ 

ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ 

ɿʙʝʨʝʞʝʥʽʩʪʴ,

% 

ɾʠʪʪʻʟʜʘʪ-

ʥʽʩʪʴ, % 

ɿʙʝʨʝʞʝʥʽʩʪʴ, 

% 

ɾʠʪʪʻʟʜʘʪ-

ʥʽʩʪʴ, % 

ʈʈ 101/14 90 60* 0 0 0 

ʈʫʩʴʢʠʡ 

ʂʦʥʢʦʨʜ 
100 60* 30* 0 0 

ɿʘʛʘʜʢʘ 100 80* 40* 0 0 

ʇʨʠʤʽʪʢʘ: *  ī ʚʽʜʤʽʥʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʽ ʧʦʨʽʚʥʷʥʦ ʟ̔ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷʤ 

ʙʨʫʥʴʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʦʨʪʫ ʧʽʩʣʷ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ (p<0,01), n=10. 
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ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʩʠʚʥʦʛʦ ʤʝʪʦʜʫ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʧʝʨʝʜ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷʤ ʟʙʝʨʝʞʝʥʽʩʪʴ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ 

ʟʨʘʟʢʽʚ ʙʫʣʘ 0 % ʜʣʷ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ. 

ʉʪʘʥ ʪʢʘʥʠʥ ʙʨʫʥʴʦʢ ʫ ʢʦʥʪʨʦʣʽ ʽ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ 

ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʢʦʥʬʦʢʘʣʴʥʦʾ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ʅʘ ʨʠʩ. 6.4.2 

ʥʘʚʝʜʝʥʦ ʬʣʫʦʨʝʩʮʝʥʪʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʩʧʝʢʪʨʠ ʚʣʘʩʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʪʢʘʥʠʥ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ. ʄʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽʥʪʝʥʩʠʚʥʠʡ ʧʽʢ ʬʣʫʦʨʝʩʮʝʥʮʽʾ 

ʭʣʦʨʦʬʽʣʫ ʫ ʜʽʘʧʘʟʦʥʽ 650ï700 ʥʤ. ʉʧʝʢʪʨʠ ʚʣʘʩʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʨʦʩʣʠʥ 

ʯʫʪʪʻʚʽ ʜʦ ʟʤʽʥ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʢʨʦʩʧʝʢʪʨʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ [131, 181]. 

ʇʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ VIV  ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʩʧʝʢʪʨʠ 

ʚʣʘʩʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʴ, ʱʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ 

ʨʠʩ. 6.4.3 ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʥʦʛʨʘʜʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʠʡʥʷʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʫ ʨʦʙʦʪʽ ʧʽʜʭʦʜʽʚ ʜʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ. 

ɺʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʠʭ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʩʦʨʪʫ 

ɿʘʛʘʜʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʜʦʚʦʶ ʦʟʥʘʢʦʶ ʪʘ ʦʙʫʤʦʚʣʝʥʠʡ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʜʝʨʝʚʠʥʠ, ʷʢʘ ʤʘʻ ʙʽʣʴʰ ʧʦʨʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ 

ʂʦʥʢʦʨʜ  ̔ ʈʈ 101/14. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʙʨʫʥʴʦʢ ʥʘ ʞʠʚʮʷʭ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʫ ʩʦʨʪʫ ʈʈ 101/14, ʷʢ ʽ ʫ ʽʥʰʠʭ 

ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʠʭ ʩʦʨʪʽʚ, ʙʨʫʥʴʢʠ ʤʘʶʪʴ ʤʘʣʝʥʴʢʠʡ ʨʦʟʤʽʨ ʪʘ ʫʪʦʧʣʝʥʽ ʫ 

ʩʪʨʫʢʪʫʨʫ ʜʝʨʝʚʠʥʠ, ʥʘʩʠʯʝʥʥʷ ʾʭ ʨʦʟʯʠʥʦʤ PVS ʫʩʢʣʘʜʥʝʥʦ. ʋ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ ʮʝ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʧʦʛʦʜʥʠʭ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ 

ʦʙʤʝʨʟʘʥʥʷ ʪʘ ʜʦʙʦʚʽ ʧʽʢʠ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɹʨʫʥʴʢʠ ʥʘ ʞʠʚʮʷʭ ʫ ʩʦʨʪʫ 

ɿʘʛʘʜʢʘ ʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʦʤ ʥʽʞ ʙʨʫʥʴʢʠ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ ʪʘ ʙʽʣʴʰ 

ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʜʝʨʝʚʠʥʠ. ʊʘʢʦʞ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ 

ʱʽʣʴʥʽʩʪʴ ʙʨʫʥʴʢʠ ʟʥʘʯʥʦ ʤʝʥʰʝ ʱʽʣʴʥʦʩʪʽ ʜʝʨʝʚʠʥʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ VIV  ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʜʝʨʝʚʠʥʠ, 

ʚʽʜʦʢʨʝʤʣʝʥʦʩʪʽ ʙʨʫʥʴʦʢ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʞʠʚʮʷ, ʚôʷʟʢʦʩʪʽ ʨʦʙʦʯʠʭ ʨʦʟʯʠʥʽʚ ʪʘ 

ʤʝʥʰ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʨʦʟʦʚʠʪʨʠʚʘʣʦʩʪʽ ʩʦʨʪʽʚ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʘʤʝ ʮʽ 
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ʧʦʢʘʟʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʩʠʯʝʥʥʷ ʤʝʪʦʜʦʤ VIV, ʘ ʦʪʞʝ ʽ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ [78, 79]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 6.4.2. ʌʣʫʦʨʝʩʮʝʥʪʥ ̔ 2D- (ɸ), 3D-ʟʦʙʨʘʞʝʥʥʷ (ɹ) ʪʘ ʩʧʝʢʪʨʠ 

ʚʣʘʩʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ (ɺ) ʟʨʽʟʫ ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ ʫ 

ʢʦʥʪʨʦʣʽ. 
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ʈʠʩ. 6.4.3. ʌʣʫʦʨʝʩʮʝʥʪʥʝ ʟʦʙʨʘʞʝʥʥʷ (ɸ) ʪʘ ʩʧʝʢʪʨʠ ʚʣʘʩʥʦʾ 

ʬʣʫʦʨʝʩʮʝʥʮʽʾ (ɹ) ʟʨʽʟʫ ʙʨʫʥʴʢʠ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, ʷʢʘ ʙʫʣʘ 

ʢʨʽʦʢʦʥʩʝʨʚʦʚʘʥʘ ʤʝʪʦʜʦʤ VIV  ʪʘ ʚʽʜʽʛʨʽʪʘ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ VIV  ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʨʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʥʘʩʠʯʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʤʝʪʦʜʦʤ VIV ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ 

ʟʘʛʘʣʴʥʦʾ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ex situ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ, ʩʧʨʠʷʪʠ ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ, ʟʘʭʠʩʪʫ ʚʠʜʽʚ ʽʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ. 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʟʜʽʣʫ 6 ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʦʙʦʪʠ [78, 79, 107, 108, 145, 

162, 163, 165, 182]. 
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ɸʅɸʃɯɿ ɯ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʦʩʣʠʥ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʢʨʽʦʙʽʦʣʦʛʽʾ. 

ɼʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʷʢʽ ʤʘʶʪʴ ʚʝʛʝʪʘʪʠʚʥʝ ʨʦʟʤʥʦʞʝʥʥʷ, ʟʦʢʨʝʤʘ 

ʧʣʦʜʦʚʠʭ ʪʘ ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʧʽʢʘʣʴʥʽ 

ʤʝʨʠʩʪʝʤʠ. ɿʠʤʫʶʯʽ ʙʨʫʥʴʢʠ ʪʘ ʞʠʚʮʽ ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨ̔ ʜʰʝ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʥʦʛʨʘʜʫ. ʈʝʛʝʥʝʨʘʮʽ ̫ʤʝʨʠʩʪʝʤ ʫ 

ʧʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʫʩʢʣʘʜʥʝʥʘ ʧʨʦʮʝʜʫʨʘʤʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʽʩʪʶ 

ʟʨʦʩʪʘʥʥʷ ʚ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ, ʘʢʣʽʤʘʪʠʟʘʮʽ ʾʜʦ ʫʤʦʚ ʧʘʨʥʠʢʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʞʠʚʮʽʚ ʘʙʦ ʙʨʫʥʴʦʢ ʰʣʷʭʦʤ ʱʝʧʣʝʥʥʷ ʤʦʞʥʘ ʟʘ ʜʫʞʝ 

ʢʦʨʦʪʢʠʡ ʯʘʩ ʨʝʘʥʽʤʫʚʘʪʠ ʛʝʥʦʪʠʧ ʜʝʢʦʥʩʝʨʚʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ ʷʢ ʧʦ ʩʪʚʦʨʝʥʥʶ ʧʦʣʴʦʚʠʭ 

ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ ʢʦʣʝʢʮʽʡ, ʪʘʢ ʽ ʚʠʟʥʘʯʝʥʥʶ ʫʤʦʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʨʠʱʝʧʥʠʭ ʯʘʩʪʠʥ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʪʘ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɹʫʣʘ ʧʨʦʚʝʜʝʥʘ ʽʥʪʨʦʜʫʢʮʽʷ 65 ʧʽʚʜʝʥʥʠʭ ʩʦʨʪʽʚ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ 

ɹʽʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʍʅʋ ʽʤ. ɺ.ʅ. ʂʘʨʘʟʽʥʘ ʪʘ 75 ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʩʘʜʞʘʥʮʽʚ ʩʦʨʪʽʚ ʥʦʚʦʾ ʛʝʥʝʪʠʢʠ, ʨʽʟʥʦʛʦ 

ʪʝʨʤʽʥʫ ʚʠʟʨʽʚʘʥʥʷ. ʉʝʨʝʜ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʫ ʩʪʚʦʨʝʥʠʭ ʘʤʧʝʣʦʛʨʘʬʽʯʥʠʭ 

ʢʦʣʝʢʮʽʷʭ ʻ ʩʦʨʪʠ ʟ ʨʽʟʥʦʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ, 

ʢʦʤʧʣʝʢʩʦʩʪʽʡʢʽʩʪʶ ʜʦ ʨʽʟʥʠʭ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ ʪʘ ʨʽʟʥʦʶ ʧʨʦʤʠʩʣʦʚʦʶ 

ʮʽʥʥʽʩʪʶ. ʇʨʦʚʝʜʝʥʘ ʨʦʙʦʪʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʫʥʽʢʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʥʦʚʽ ʩʦʨʪʠ ʪʘ 

ʩʦʨʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʪʨʘʯʝʥʠʤʠ. ʉʪʚʦʨʝʥʽ ʫ ʨʘʤʢʘʭ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʠ 

in vivo ʢʦʣʝʢʮʽʾ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʩʪʚʦʨʝʥʥʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ in vitro 

ʢʦʣʝʢʮʽʾ ʚʠʥʦʛʨʘʜʫ, ʷʢʘ ʩʪʘʥʝ ʙʘʟʦʶ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʝʟʚʽʨʫʩʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʜʣʷ 

ʧʨʦʬʽʣʴʥʠʭ ʽʥʩʪʠʪʫʪʽʚ ʪʘ ʩʝʣʝʢʮʽʡʥʠʭ ʫʩʪʘʥʦʚ ʋʢʨʘʾʥʠ. 
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ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʙʝʨʽʛʘʥʥʷ ʚʠʥʦʛʨʘʜʥʦʾ ʣʦʟʠ ʻ 

ʛʽʧʦʪʝʨʤʽʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʠʢʘ ʧʨʠ + 4ï0 Áʉ, ʦʜʥʘʢ ʫ 

ʟʨʽʟʘʥʠʭ ʧʘʛʦʥʽʚ ʚʥʘʩʣʽʜʦʢ ʢʘʧʽʣʷʨʥʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʩʫʜʠʥ ʥʝʤʠʥʫʯʘ ʚʪʨʘʪʘ 

ʚʦʣʦʛʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʞʠʚʮʽʚ. ʋ 

ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʝʛʽʜʨʘʪʘʮʽʾ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ 

ʚ ʫʤʦʚʘʭ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʥʘ ʾʭʥʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. ɺʩʪʘʥʦʚʣʝʥʦ ʤʝʞʫ 

ʟʥʝʚʦʜʥʝʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʩʦʨʪ ʐʝʚʯʝʥʢʦ, ʷʢʘ ʩʢʣʘʣʘ ʧʨʠʙʣʠʟʥʦ 40 % 

ʚʦʣʦʛʦʩʪʽ, ʧʨʠ ʷʢʽʡ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʚʽʨʦʛʽʜʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ. ʋ ʨʦʙʦʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ  ̔ ʜʦʚʝʜʝʥʘ ʡʦʛʦ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ, ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʠʩʪʨʦʾ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ ʪʨʫʙʯʘʩʪʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʪʠʩʢ (70 ʢʇʘ) ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʽ ʝʬʝʢʪʠʚʥʦʛʦ 

ʥʘʩʠʯʝʥʥʷ ʷʢ ʞʠʚʠʣʴʥʠʤʠ, ʪʘʢ ʽ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʟ ʚʽʜʢʨʠʪʠʤʠ ʟʨʽʟʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʟʯʠʥʫ ʝʦʟʠʥʫ ʯʝʨʝʟ ʦʜʥʦʚʫʟʣʦʚʽ 

ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʩʠʪʴ 

ʢʦʨʦʪʢʠʡ (7ï10 ʩ), ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʘʥʘʪʦʤʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʚʠʥʦʛʨʘʜʫ, ʣʦʟʘ 

ʷʢʦʛʦ ʤʘʻ ʧʦʨʠʩʪʫ ʩʪʨʫʢʪʫʨʫ. ʋ ʪʨʠʚʫʟʣʦʚʠʭ ʞʠʚʮʷʭ ʚʠʥʦʛʨʘʜʫ ʯʘʩ 

ʥʘʩʠʯʝʥʥʷ ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ 20 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʦʚʫʟʣʦʚʠʤʠ ʪʘ ʫ 7 ʨʘʟʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʚʦʚʫʟʣʦʚʠʤʠ ʞʠʚʮʷʤʠ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʞʠʚʮʽʚ ʯʘʩ 

ʥʘʩʠʯʝʥʥʷ ʟʤʝʥʰʫʚʘʚʩʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʪʨʫʙʯʘʩʪʦ-

ʢʘʧʽʣʷʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘʢʠʭ ʞʠʚʮʽʚ. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʞʠʚʮʽʚ 

ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʟʘʩʪʦʩʦʚʫʚʘʥʥʽ ʚʘʢʫʫʤʫ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ 

ʨʦʙʦʪʽ ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʟʘ ʪʝʩʪʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʏʘʩ ʥʘʩʠʯʝʥʥʷ ʦʜʥʦʚʫʟʣʦʚʠʭ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʘʤʠ ʩʘʭʘʨʦʟʠ ʪʘ 

ʛʣʽʮʝʨʠʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 10ï50 % ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʩʢʣʘʜʘʚ 

ʤʝʥʰ ʦʜʥʽʻʾ ʭʚʠʣʠʥʠ. ʇʦʜʽʙʥʽ ʨʦʟʯʠʥʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ. ʄʝʪʦʶ ʮʠʭ ʧʨʠʡʦʤʽʚ ʻ ʟʘʧʦʙʽʛʘʥʥʷ ʫʰʢʦʜʞʝʥʥʶ 
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ʤʝʤʙʨʘʥ ʢʨʠʩʪʘʣʘʤʠ ʣʴʦʜʫ, ʘ ʪʘʢʦʞ ʦʩʣʘʙʣʝʥʥʶ ʦʩʤʦʪʠʯʥʦʛʦ ʰʦʢʫ, ʱʦ 

ʚʠʥʠʢʘʻ ʧʨʠ ʟʥʝʚʦʜʥʝʥʥʽ ʢʣʽʪʠʥ. ʊʦʤʫ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʤʦʞʝ 

ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʷʢ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʞʠʚʠʣʴʥʠʤʠ ʪʘ/ʘʙʦ 

ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʪʘʢ ʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʽʩʣʷ ʪʨʠʚʘʣʦʛʦ 

ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-

ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʥʝʙʝʟʧʝʢʫ ʟʘʨʘʞʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ 

ʭʚʦʨʠʭ ʞʠʚʮʽʚ ʚʽʨʫʩʘʤʠ ʘʙʦ ʙʘʢʪʝʨʽʷʤʠ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʘʻ ʝʪʘʧ ʪʨʠʚʘʣʦʛʦ 

ʟʘʤʦʯʫʚʘʥʥʷ ʧʨʠʱʝʧʥʠʭ ʽ ʧʽʜʱʝʧʥʠʭ ʯʘʩʪʠʥ ʣʦʟ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʞʠʚʮʽʚ ʧʨʠ 

ʥʘʩʠʯʝʥʥʽ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʘʭʘʨʦʟʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,1ï0,7 ʄ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʧʦʜʘʣʴʰʦʾ ʽʥʢʫʙʘʮʽʾ ʫ ʨʦʟʯʠʥʽ ʪʽʻʾ ʞ ʢʦʥʮʝʥʪʨʘʮʽʾ (ʜʦ 

ʪʨʴʦʭ ʜʽʙ). ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʽʚ ʩʘʭʘʨʦʟʠ ʽ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ ʜʦ 

5 ʨʘʟʽʚ ʟʙʽʣʴʰʫʚʘʚʩʷ ʯʘʩ ʧʨʦʙʫʜʞʝʥʥʷ ʙʨʫʥʴʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 

ʛʨʫʧʦʶ (ʥʘʩʠʯʝʥʥʷ ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʄʉ). ʄʦʞʣʠʚʦ, ʚʧʣʠʚ ʩʘʭʘʨʦʟʠ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʦʜʦʚʞʝʥʥʽ ʩʪʘʥʫ ʩʧʦʢʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʩʘʭʘʨʦʟʠ ʥʘ ʞʠʚʮʽ ʚʠʥʦʛʨʘʜʫ ʚ ʫʤʦʚʘʭ ʜʝʛʽʜʨʘʪʘʮʽʾ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʘʭʠʩʥʘ ʜʽʷ 

ʩʘʭʘʨʦʟʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʟʥʝʚʦʜʥʝʥʥʷ ʞʠʚʮʽʚ. ɼʣʷ ʞʠʚʮʽʚ ʟ ʚʠʭʽʜʥʦʶ 

ʚʦʣʦʛʽʩʪʶ 39ï42 % ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʟʨʦʩʪʘʣʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʘʭʘʨʦʟʠ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʚʠʭʽʜʥʦʾ ʚʦʣʦʛʦʩʪʽ ʞʠʚʮʽʚ ʜʦ 30-33 % 

ʩʘʭʘʨʦʟʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʯʠʥʠʣʘ ʟʘʭʠʩʥʦʾ ʜʽʾ ʧʽʩʣʷ ʟʥʝʚʦʜʥʝʥʥʷ, ʘ ʧʨʠʡʥʷʪʥʠʡ 

ʚʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʦʢʘʟʘʥʦ ʣʠʰʝ ʫ ʛʨʫʧʽ ʦʙʨʦʙʣʝʥʥʷ 0,1 ʄ ʨʦʟʯʠʥʦʤ 

ʩʘʭʘʨʦʟʠ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʘ ʜʘʥʠʡ ʯʘʩ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ 

ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʢʣʘʜʥʦʱʘʤʠ ʾʭ ʥʘʩʠʯʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʧʦʨʦʞʥʠʥ ʟ 

ʧʦʚʽʪʨʷʤ ʫ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ. ʋ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʩʪʨʽʡ ʜʣʷ ʥʘʩʠʯʝʥʥʷ 

ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʤʝʪʦʜʦʤ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʜʦʚʝʜʝʥʦ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 
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ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʘʤʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʪʠʩʢʫ ʪʘ ʯʘʩʫ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʫ 

ʩʪʘʥʫ ʩʧʦʢʦʶ ʨʦʟʯʠʥʘʤʠ PVS.  ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʧʦʧʝʨʝʜʥʷ ʜʝʛʘʟʘʮʽʷ 

ʙʨʫʥʴʦʢ ʽ ʢʨʽʦʟʘʭʠʩʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʪʠʩʢʫ 20 ʢʇʘ, ʘ ʥʘ ʝʪʘʧʽ 

ʥʘʩʠʯʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʠʩʢ 40 ʢʇʘ ʧʨʦʪʷʛʦʤ 15ï20 ʭʚ. ʟ 

ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʪʷʛʦʤ 2ï2,5 ʭʚ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. ʇʨʠ 

ʧʘʩʠʚʥʦʤʫ ʚʠʤʦʯʫʚʘʥʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʨʦʩʣʠʥʥʠʭ ʦʙ'ʻʢʪʽʚ ʧʦʪʨʽʙʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʯʘʩ ʾʭ ʽʥʢʫʙʘʮʽʾ ʫ ʢʨʽʦʟʘʭʠʩʥʦʤʫ ʨʦʟʯʠʥʽ, ʘ ʪʨʠʚʘʣʠʡ ʢʦʥʪʘʢʪ ʟ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠ ʜʦ ʟʘʛʠʙʝʣʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʢʣʽʪʠʥ ʙʨʫʥʴʦʢ, ʧʨʠ ʮʴʦʤʫ, ʾʭ ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʥʘʩʠʯʝʥʠʤʠ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʦʙ'ʻʤ ʪʘ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʙʨʫʥʴʦʢ. 

ɺʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʯʘʩ ʢʦʥʪʘʢʪʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʨʘʟʢʘ ʟ 

ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʪʘ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʝʯʦʚʠʥ ʧʦ ʪʢʘʥʠʥʘʭ ʙʨʫʥʴʦʢ. 

ʈʦʟʯʠʥʠ PVS ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʤʝʪʦʜʦʤ ʚʽʪʨʠʬʽʢʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʥʘʷʚʥʽʩʪʶ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʽʩʣʷ ʨʦʟʩʢʣʫʚʘʥʥʷ, ʾʾ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʧʣʦʚʦʛʦ ʝʬʝʢʪʫ. ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ 

ʬʘʟʦʚʽ ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʽ ʨʦʟʚʝʜʝʥʠʭ ʨʦʟʯʠʥʽʚ PVS1, 

PVS2, PVS3, PVS4 ʪʘ PVSN ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ, 

ʷʢʠʡ ʥʠʤʠ ʫʪʚʦʨʝʥʠʡ. ʇʽʩʣʷ ʰʚʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ PVS1, PVS2 ʽ PVS3 ʥʝ 

ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʥʽʷʢʠʭ ʝʢʟʦ- ʘʙʦ ʝʥʜʦʪʝʨʤʽʯʥʠʭ ʧʽʢʽʚ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʜʘʥʠʭ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʇʽʢʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽ ʧʣʘʚʣʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʜʣʷ ʨʦʟʯʠʥʽʚ PVS4 ʪʘ PVSN, 

ʦʜʥʘʢ ʪʝʧʣʦʚʽ ʝʬʝʢʪʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʽ ʧʣʘʚʣʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ, 

ʱʦ ʚʢʘʟʫʻ ʧʨʦ ʨʦʟʚʠʪʦʢ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʽ ʥʘʛʨʽʚʫ. ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʰʚʠʜʢʦʩʪʝʡ ʥʘʛʨʽʚʫ, ʮʽʻʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʟʘʧʦʙʽʛʪʠ. ʈʦʟʯʠʥʠ 

PVS2 ʽ PVS3 ʥʘʚʽʪʴ ʫ 80 % ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʢʣʦʫʪʚʦʨʶʶʯʫ 

ʟʜʘʪʥʽʩʪʴ. ʈʦʟʯʠʥ PVS2 ʟʥʘʡʰʦʚ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʢʨʽʦʙʽʦʣʦʛʽʾ ʽ 
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ʟʘʨʘʟ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʝʢʩʧʣʘʥʪʽʚ ʙʽʣʴʰʝ 200 

ʚʠʜʽʚ ʨʦʩʣʠʥ, ʤʦʞʣʠʚʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʡʦʛʦ ʤʝʥʰʦʶ ʚôʷʟʢʽʩʪʶ, ʥʽʞ PVS3. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʬʘʟʦʚʽ 

ʧʝʨʝʭʦʜʠ ʽ ʩʢʣʫʚʘʥʥʷ ʚ ʙʨʫʥʴʢʘʭ ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʙʫʣʦ ʥʘʩʠʯʝʥʦ 

ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʛʨʫʧʠ PVS ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ PVS2 

ʩʪʨʠʙʦʢ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʨʠ ʩʢʣʫʚʘʥʥʽ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʥʷ ʥʘ 4 ʛʨʘʜʫʩʠ ʥʠʞʯʝ, ʘ ʝʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ ʟʚôʷʟʘʥʦʾ ʚʦʜʠ ʚʠʱʝ ʚ 

2,9 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ. ɿʤʽʥʠ 

ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʢʣʦʧʦʜʽʙʥʦʾ ʬʘʟʠ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʯʘʩ ʢʦʥʪʘʢʪʫ 

ʙʨʫʥʴʦʢ ʟ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʟʥʠʞʫʻʪʴʩʷ ʫ ʯʦʪʠʨʠ ʨʘʟʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʤʝʪʦʜʫ ʥʘʩʠʯʝʥʥʷ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ 

ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʘʩʠʚʥʝ ʚʠʤʦʯʫʚʘʥʥʷ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʦʩʪʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʧʣʠʚʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ VIV ʜʘʚʘʣʦ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʙʝʨʝʞʝʥʦʩʪʽ ʽ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ. ʇʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʙʨʫʥʴʦʢ ʧʽʜ ʟʘʭʠʩʪʦʤ PVS2 ʟʙʝʨʝʞʝʥʽʩʪʴ ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ VIV ʜʣʷ ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, ʈʈ 101/14 ʪʘ ɿʘʛʘʜʢʘ 

ʩʢʣʘʜʘʻ 60ï80 %. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʧʽʩʣʷ 4 ʪʠʞʥʽʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 30 % ʜʣʷ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, 40 % ʜʣʷ 

ɿʘʛʘʜʢʠ, 0 % ʜʣʷ ʈʈ 101/14. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʘʩʠʚʥʦʛʦ ʚʠʤʦʯʫʚʘʥʥʷ ʜʣʷ 

ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʨʦʟʯʠʥʦʤ PVS2 ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝ 

ʙʫʣʦ ʥʽ ʟʙʝʨʝʞʝʥʠʭ, ʥʽ ʞʠʪʪʻʟʜʘʪʥʠʭ ʙʨʫʥʴʦʢ. ʂʦʨʝʣʷʮʽʾ ʤʽʞ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ 

ʪʘ ʢʨʽʦʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʚʠʥʦʛʨʘʜʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ VIV 

ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʢʫʫʤ- ʥ̔ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ 

ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʻ ʩʫʯʘʩʥʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ 

ʢʨʽʦʙʘʥʢʽʥʛʫ ʧʨʠʱʝʧʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʦʨʝʪʠʯʥʝ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʥʦʚʝ ʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʥʘʧʨʘʚʣʝʥʦʛʦ ʥʘ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʚʠʥʦʛʨʘʜʫ ʥʘ ʾʭ ʟʙʝʨʝʞʝʥʽʩʪʴ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʽʚ ʾʭ ʦʙʨʦʙʢʠ ʪʘ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʥʘʩʠʯʝʥʥʷ ʞʠʚʮʽʚ ʪʘ ʽʟʦʣʴʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʽ 

ʞʠʚʠʣʴʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʜʦʚʝʜʝʥʦ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʨʦʪʦʢʦʣʘʭ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʽ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʜʦʚʦʜʷʪʴ ʚʘʞʣʠʚʽʩʪʴ 

ʟʙʝʨʝʞʝʥʥʷ ʛʝʨʤʧʣʘʟʤʠ ʚʠʥʦʛʨʘʜʫ ʫ ʧʦʣʴʦʚʠʭ, ʛʽʧʦʪʝʨʤʽʯʥʠʭ ʪʘ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ. 

1. ʉʪʚʦʨʝʥʦ ʜʚʽ ʘʤʧʝʣʦʛʨʘʬʽʯʥʽ ʢʦʣʝʢʮʽʾ ʧʨʠ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʜʢʽʩʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʦʨʪʽʚ ʜʣʷ ʇʽʚʥʽʯʥʦʛʦ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʠʩʢʫ ʙʣʠʟʴʢʦ 70 ʢʇʘ ʻ ʙʝʟʧʝʯʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʜʦʟʚʦʣʷʻ: ʧʨʠʩʢʦʨʠʪʠ 

ʥʘʩʠʯʝʥʥʷ ʧʨʠʱʝʧʥʦʾ ʯʘʩʪʠʥʠ ʚʠʥʦʛʨʘʜʫ ʞʠʚʠʣʴʥʠʤʠ ʪʘ ʢʨʽʦʟʘʭʠʩʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ ʙʽʣʴʰ ʥʽʞ ʫ 10 ʨʘʟʽʚ, ʚʠʢʣʶʯʠʪʠ ʩʪʘʜʽʶ ʚʠʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ 

ʪʘ ʟʥʠʟʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, ʚʽʜʥʦʚʣʶʚʘʪʠ 

ʧʦʯʘʪʢʦʚʫ ʚʦʣʦʛʽʩʪʴ ʞʠʚʮʽʚ ʪʘ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʛʽʧʦʪʝʨʤʽʯʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. 

3. ɺʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʩʘʭʘʨʦʟʠ (0,1 ï 0,7 ʄ) ʜʣʷ ʥʘʩʠʯʝʥʥʷ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʤʝʪʦʜʦʤ 

ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʜʦʩʣʽʜʞʝʥʽ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʙʨʫʥʴʦʢ ʪʘ ʪʝʨʤʽʥʠ ʾʭ 

ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ ʪʘ ʯʘʩʫ ʥʘʩʠʯʝʥʥʷ. 

4. ʄʝʪʦʜʦʤ ɼʉʂ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʯʠʥʠ PVS1, PVS2 ʽ PVS3 ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʩʢʣʦʫʪʚʦʨʶʶʯʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʙʽʣʴʰʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʤʦʨʬʥʦʾ ʬʘʟʠ 

ʧʦʨʽʚʥʷʥʦ ʟ PVS4 ʽ PVSN, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʧʨʠ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʽʚ. 
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5. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ 

ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʘʤʠ PVS ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʠʩʢ 40 ʢʇʘ ʧʨʦʪʷʛʦʤ 15-20 ʭʚ ʟ ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷʤ (ʧʨʦʪʷʛʦʤ 2-2,5 ʭʚ) ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. 

6. ɼʦʩʣʽʜʞʝʥʦ ʬʘʟʦʚʠʡ ʩʪʘʥ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʙʨʫʥʴʢʘʭ 

ʚʠʥʦʛʨʘʜʫ, ʷʢʽ ʙʫʣʦ ʥʘʩʠʯʝʥʦ ʢʨʽʦʟʘʭʠʩʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʛʨʫʧʠ PVS 

ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʥʠʢʥʝʥʥʷ ʢʨʽʦʟʘʭʠʩʥʠʭ ʨʝʯʦʚʠʥ 

ʫʩʝʨʝʜʠʥʫ ʙʨʫʥʴʦʢ ʦʪʨʠʤʘʥʦ ʧʨʠ ʥʘʩʠʯʝʥʥʽ PVS2 ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʫ ʚʘʢʫʫʤ-ʽʥʬʽʣʴʪʨʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʠʙʦʢ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʨʠ 

ʩʢʣʫʚʘʥʥʽ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʥʘ 4 ʛʨʘʜʫʩʠ ʥʠʞʯʝ, 

ʝʥʪʘʣʴʧʽʷ ʧʣʘʚʣʝʥʥʷ ʟʚôʷʟʘʥʦʾ ʚʦʜʠ ʚ 2,9 ʨʘʟʽʚ ʚʠʱʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʧʘʩʠʚʥʦʛʦ ʥʘʩʠʯʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʫʱʝ ʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʢʣʦʧʦʜʽʙʥʦʾ ʬʘʟʠ. 

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʩʠʚʥʝ ʚʠʤʦʯʫʚʘʥʥʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʙʨʫʥʴʦʢ ʚʠʥʦʛʨʘʜʫ ʧʽʩʣʷ ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ, ʪʦʜʽ ʷʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ VIV  ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʽʩʣʷ 

ʢʨʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʥʠʭ ʙʨʫʥʴʦʢ ʧʽʜ ʟʘʭʠʩʪʦʤ PVS2 ʟʙʝʨʝʞʝʥʽʩʪʴ ʜʣʷ 

ʩʦʨʪʽʚ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, ʈʈ 101/14 ʪʘ ɿʘʛʘʜʢʘ ʩʢʣʘʜʘʻ 60ï80 % ʧʽʩʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ VIV, ʽ 0 % ī ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʧʘʩʠʚʥʠʤ ʚʠʤʦʯʫʚʘʥʥʷʤ. 

ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʝʢʦʥʩʝʨʚʦʚʘʥʠʭ ʙʨʫʥʴʦʢ ʧʨʦʪʷʛʦʤ 4 ʪʠʞʥʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʣʘ 30 % ʜʣʷ ʩʦʨʪʫ ʈʫʩʴʢʠʡ ʂʦʥʢʦʨʜ, 40 % ʜʣʷ ʩʦʨʪʫ ɿʘʛʘʜʢʘ ʪʘ 0 % 

ʜʣʷ ʩʦʨʪʫ ʈʈ 101/14. 
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150 

ɼʆɼɸʊʆʂ ɹ 

ɼʆ ʈʆɿɼɯʃʋ 3 

 

ʉʪʘʨʽ ʛʝʨʙʠ ʤʽʩʪʘ ʏʫʛʫʾʚ ʪʘ ɯʟʶʤ. 

 

 

ɺʝʣʠʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʜʦʙʫʚ ʮʠʢʣ ʨʦʙʽʪ ʬʦʪʦʛʨʘʬʘ ʆ. ʄ. ɯʚʘʥʽʮʴʢʦʛʦ - çʂʨʘʭ 

ʎʘʨʩʴʢʦʛʦ ʧʦʾʟʜʘ ʙʽʣʷ ʩʪʘʥʮʽʾ ɹʦʨʢʠ ʧʽʜ ʍʘʨʢʦʚʦʤ ʫ 1888 ʨʦʮʽè. 
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ɿʘ ʮʶ ʨʦʙʦʪʫ ɯʤʧʝʨʘʪʦʨ ʆʣʝʢʩʘʥʜʨ ȽII ʧʦʜʘʨʫʚʘʚ ʆʣʝʢʩʽʶ ʄʠʭʘʡʣʦʚʠʯʫ ɯʚʘʥʽʮʴʢʦʤʫ 

ʜʽʣʷʥʢʫ ʟʝʤʣʽ ʥʘ ʚʠʩʦʢʦʤʫ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ ʫ ʩʝʣʠʱʘ ɻʘʡʜʘʨʠ, 

ɿʤʽʾʚʩʴʢʦʛʦ ʫʾʟʜʫ, ʜʝ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʙʫʜʠʥʦʢ ʟ ʤʝʟʦʥʽʥʦʤ. 

 

 

ʅʘ ʬʦʪʦ ʆ.ʆ. ɯʚʘʥʽʮʴʢʠʡ ïʁ ʥʢʝʨ ʅʽʢʦʣʘʻʚʩʴʢʦʛʦ ʢʘʚʘʣʝʨʽʡʩʴʢʦʛʦ ʫʯʠʣʠʱʘ ʚ ʉ. ʇ. ʪʘ ʡʦʛʦ 

ʩʝʩʪʨʘ ʅʽʥʘ (1915ʨ.). 

ʄʦʣʦʜʰʠʡ ʩʠʥ ʆʣʝʢʩʘʥʜʨ ʟ ʜʠʪʠʥʩʪʚʘ ʟʘʭʦʧʣʶʚʘʚʩʷ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. ʑʝ 

ʙʫʜʫʯʠ ʩʪʫʜʝʥʪʦʤ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʬʽʟʠʢʦ - ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ɯʤʧʝʨʘʪʦʨʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʥ ʧʝʨʝʪʚʦʨʠʚ ʍʫʪʽʨ ʚ ʧʦʢʘʟʦʚʝ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʙʘʛʘʪʦʛʘʣʫʟʝʚʝ ʤʘʣʝ ʧʽʜʧʨʠʻʤʩʪʚʦ. 
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ɿʘ ʚʠʜʘʪʥʠʡ ʚʢʣʘʜ ʫ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʽʙʨʠʜʽʚ, 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʽʚʥʽʯʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 1922 ʨ ʥʘ ʍʘʨʢʽʚʩʴʢʽʡ ʛʫʙʝʨʥʩʴʢʽʡ ʉ.ʍ. 

ʚʠʩʪʘʚʮʽ ʆʣʝʢʩʘʥʜʨ ʙʫʚ ʥʘʛʦʨʦʜʞʝʥʠʡ ʧʦʭʚʘʣʴʥʠʤ ʣʠʩʪʦʤ ʽ ʧʨʝʤʽʻʶ ʽʤ. ʊʘʾʨʦʚʘ 

(ʅʘʨʦʜʥʦʛʦ ʢʦʤʽʩʘʨʽʘʪʫ ʟʝʤʣʝʨʦʙʩʪʚʘ). 

ʋʞʝ ʟʘ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ (1924 ʛ.) ʡʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʦ ʙʫʣʦ ʨʦʟʩʘʜʥʠʢʦʤ ʥʦʚʠʭ 

ʟʣʘʢʦʚʠʭ, ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʽ ʧʪʠʮʽ, ʮʽʥʥʠʭ ʩʦʨʪʽʚ ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ ʽ ʚʠʥʦʛʨʘʜʫ, ʱʦ 

ʟʨʦʙʠʣʦ ʡʦʛʦ ʚʽʜʦʤʠʤ ʜʘʣʝʢʦ ʟʘ ʤʝʞʝʤʠ ɿʤʽʾʚʩʴʢʦʛʦ ʫʾʟʜʫ. ʏʫʙʫʢʘʤʠ ʟ ʡʦʛʦ 

ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ɼʝʨʞʘʚʥʠʡ ʨʦʟʧʣʽʜʥʠʢ ʫ ʍʘʨʢʦʚʽ. 

 

ʋ 1925 ʨʦʮʽ ʆ.ʆ. ɯʚʘʥʽʮʴʢʠʡ ʩʪʘʚ ʜʽʡʩʥʠʤ ʯʣʝʥʦʤ ʍʘʨʢʽʚʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ʚʠʧʨʦʙʫʚʘʯʽʚ ʧʨʠʨʦʜʠ. 
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ʋ 1924 ʨ ʆʣʝʢʩʘʥʜʨʘ ʧʦʟʙʘʚʣʷʶʪʴ ʚʠʙʦʨʯʠʭ ʧʨʘʚ, ʘʣʝ ʥʘ ʟʘʭʠʩʪ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʩʪʘʣʠ 

ʦʬʽʮʽʡʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʘʣʝ ʚʞʝ ʫ 1930 ʨ ʆʣʝʢʩʘʥʜʨ ʟʥʦʚʫ ʙʫʚ 

ʧʦʟʙʘʚʣʝʥʠʡ ʚʠʙʦʨʯʠʭ ʧʨʘʚ ʟ ʚʪʨʘʪʦʶ ʫʩʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɸ ʣʦʟʠ ʚʠʥʦʛʨʘʜʥʠʢʘ, ʷʢʠʡ 

ʣʠʰʠʚʩʷ ʜʦʛʣʷʜʫ, ʩʪʘʣʠ ʦʙʚʠʚʘʪʠ ʢʨʦʥʠ ʟʨʦʩʪʘʶʯʦʛʦ ʧʽʜʣʽʩʢʘ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʆ.ʆ.ɯʚʘʥʽʮʴʢʠʡ ʙʘʛʘʪʦ ʟʨʦʙʠʚ ʜʣʷ ʚʽʜʨʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʥʘ 

ʪʝʨʝʥʘʭ ʉʣʦʙʦʞʘʥʩʴʢʦʛʦ ʢʨʘʶ, ʱʦ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʙʘʛʘʪʴʦʭ ʜʦʢʫʤʝʥʪʘʭ. 

 

ɿʘ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, ʫ 1965 ʨʦʮʽ ʆ. ʆ. ɯʚʘʥʽʮʴʢʠʡ 

ʙʫʚ ʥʘʛʦʨʦʜʞʝʥʠʡ ʟʚʘʥʥʷʤ çɺʽʜʦʤʠʡ ʩʘʜʽʚʥʠʢ-ʚʠʥʦʛʨʘʜʘʨ ʋʢʨʘʾʥʠè. 
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ʅʘ ʬʦʪʦ ɯʚʘʥʽʮʢɹʠʡ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʽʡʦʚʠʯ, ʘʛʨʦʥʦʤ-ʚʠʥʦʛʨʘʜʘʨʴ ʥʘʚʯʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ "ʂʦʤʤʫʥʠʩʪ" ʍʘʨʢʽʚʩʢʦʛʦ ʩʽʣʴʢʦʛʦʩʧ. ʽʥʩʪʠʪʫʪʘ ʽʤ. ɼʦʢʫʯʘʻʚʘ, 1960-ʽ ʨʦʢʠ 

ʪʘ ʥʘʛʨʫʜʥʘ ʚʽʜʟʥʘʢʘ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʧʠʩʠ, ʱʦʜʝʥʥʠʢʠ, ʟʘʤʽʪʢʠ ɸ.ɸ. ɯʚʘʥʠʮʴʢʦʛʦ ʙʫʣʠ ʧʦʩʤʝʨʪʥʦ 

ʧʝʨʝʜʘʥʽ ʡʦʛʦ ʩʠʥʦʤ ʆʣʝʢʩʽʻʤ ʆʣʝʢʩʘʥʜʨʦʚʠʯʝʤ ɯʚʘʥʠʮʴʢʠʤ ʟʘʚʽʜʫʚʘʯʫ ʂʠʾʚʩʴʢʦʛʦ 

ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʅɼɯ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʽ ʚʠʥʦʨʦʙʩʪʚʘ ʽʤ. ɺ.ɭ. ʊʘʾʨʦʚʘ 

ʂʦʥʜʨʘʮʴʢʦʤʫ ʆ. ʆ., ʱʦ ʩʧʨʠʷʣʦ ʩʪʚʦʨʝʥʥʶ ʮʽʣʦʛʦ ʨʷʜʫ ʩʦʨʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʧʽʚʥʽʯʥʠʭ ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ. 

 

ʆʙʛʦʚʦʨʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ʧʦʙʣʠʟʫ ʩʝʣʠʱʘ ɻʘʡʜʘʨʠ. 

ʇʨʦʬʝʩʦʨ ʖ. ɻ. ʐʢʦʨʙʘʪʦʚ, ʆ. ʆ. ɯʚʘʥʽʮʴʢʠʡ (ʆʣʝʢʩʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ - ʩʠʥ), ɸ. ɯ. 

ʇʨʠʩʪʘʣʦʚ (ʘʩʧʽʨʘʥʪ). 
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ʂʫʣʴʪʠʚʘʮʽʷ ʛʨʫʥʪʫ, ʜʨʫʛʘ ʟʘʢʣʘʜʢʘ ʚʠʥʦʛʨʘʜʥʠʢʘ ʪʘ ʫʢʨʠʪʪʷ ʤʦʣʦʜʦʡ ʢʦʣʝʢʮʽʾ ʜʣʷ 

ʟʠʤʽʚʣʽ ʧʦʙʣʠʟʫ ʩ. ɻʘʡʜʘʨʠ (ɹʽʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ ʍʅʋ ʽʤ. ɺ. ʅ. ʂʘʨʘʟʽʥʘ). 
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ʈʦʙʦʪʠ ʧʦ ʩʪʚʦʨʝʥʥʶ ʘʤʧʝʣʦʛʨʘʬʽʯʥʦʾ ʢʦʣʝʢʮʽʾ ɯʇʂʽʂ ʅɸʅ ʋʢʨʘʾʥʠ. 


