
1 

 

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ɸɻʈɸʈʅʀʍ ʅɸʋʂ ʋʂʈɸɰʅʀ 

ɯʅʉʊʀʊʋʊ ɹɯʆʃʆɻɯɰ ʊɺɸʈʀʅ  

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

ɹʆʅʖʂ ʅɸʊɸʃɯʗ ɺɸʃɽʈɯɰɺʅɸ 

ʋɼʂ: 619:576.31:591.434:636.085:636.4(043.3/.5) 

 

ɼʀʉɽʈʊɸʎɯʗ 

 

ʄʆʈʌʆʌʋʅʂʎɯʆʅɸʃʔʅʀʁ ʉʊɸʅ ʂʀʐʂʆɺʆɻʆ ʊʈɸʂʊʋ ʇʆʈʆʉʗʊ ʋ 

ʈɯɿʅɯ ʇɽʈɯʆɼʀ ʆʅʊʆɻɽʅɽɿʋ ʊɸ ɿɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈɽɹɯʆʊʀʏʅʆɰ 

ʂʆʈʄʆɺʆɰ ɼʆɹɸɺʂʀ 

21 ï ʚʝʪʝʨʠʥʘʨʽʷ 

211 ï ʚʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ. 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ 

_______________________ ʅ.ɺ. ɹʦʥʶʢ 

ʅʘʫʢʦʚ ̔ʢʝʨʽʚʥʠʢʠ:  

ɺʽʱʫʨ ʆʣʝʛ ɯʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʣʘʙʦʨʘʪʦʨʽʾ 

ʽʤʫʥʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ;  

 

ʑʝʙʝʥʪʦʚʩʴʢʘ ʆʣʴʛʘ ʄʠʢʦʣʘʾʚʥʘ, ʜʦʢʪʦʨʢʘ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯʢʘ 

ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʽ 

ʩʫʜʦʚʦʾ ʚʝʪʝʨʠʥʘʨʽʾ, ʜʦʮʝʥʪʢʘ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤʝʥʽ ʉ. ɿ. ʞ̂ʠʮʴʢʦʛʦ. 
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ɸʅʆʊɸʎɯʗ 

ɹʦʥʶʢ ʅ. ɺ. ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʫ 

ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʛʘʣʫʟʽ ʟʥʘʥʴ 

21 ï çɺʝʪʝʨʠʥʘʨʽʷè, ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 ï çɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘè. ï ɯʥʩʪʠʪʫʪ 

ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ, ʤ. ʃʴʚʽʚ, 2025. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ, ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ, ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʘʨʽʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʥʪʝʨʦʮʠʪʽʚ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʪʚʘʨʠʥ ʽ ʟʘ 

ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè.  

ɺʧʝʨʰʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʟʦʤʝʪʦʜʫ ʫ ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʧʦʨʦʩʷʪ, 

ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ ʢʣʽʪʠʥʠ, ʤʦʨʬʦʤʝʪʨʠʯʥʦ ʧʽʜʨʘʭʦʚʘʥʦ ʾʭ ʩʝʨʝʜʥʶ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʟʥʘʯʝʥʦ ʦʙôʻʤ ʷʜʨʘ, ʚʩʪʘʥʦʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʜʝʷʢʠʤʠ 

ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʦʥʢʦʛʦ ʽ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʽʚ ʢʠʰʝʯʥʠʢʘ ʟʘ 

ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. ʇʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʡ ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʤʦʨʬʦʛʝʥʝʟʫ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ (7, 14, 28 ʜʦʙʠ) ʟʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʽ ʤʘʨʢʝʨʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʚʘʨʠʥ ʜʦ ʟʤʽʥʠ ʛʦʜʽʚʣʽ ʚ ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʊʟʆɺ çɹʘʨʢʦʤè, 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʦʨʦʩʷʪʘʭ ʧʦʨʦʜʠ ʚʝʣʠʢʘ ʙʽʣʘ ʟ ʷʢʠʭ ʬʦʨʤʫʚʘʣʠ ʜʚʽ ʛʨʫʧʠ ʧʦ 

20 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ (n=40). ʇʦʨʦʩʷʪʘʤ ʦʙʦʭ ʛʨʫʧ ʧʦʯʠʥʘʶʯʠ ʟ 5-ʜʦʙʦʚʦʛʦ ʚʽʢʫ 

ʟʛʦʜʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʝʩʪʘʨʪʝʨʥʠʡ ʢʦʤʙʽʢʦʨʤ, ʘ ʟ 7 ʜʦʙʠ ʞʠʪʪʷ ʪʚʘʨʠʥʘʤ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʫ ʜʦʜʘʚʘʣʠ ʧʨʝʙʽʦʪʠʯʥʫ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ 
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çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʫ ʢʽʣʴʢʦʩʪʽ 2 ʢʛ/ʪ ʢʦʨʤʫ ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʩʫʭʽ 

ʜʨʽʞʜʞʽ ʪʘ ʷʻʯʥʠʡ ʧʦʨʦʰʦʢ, ʟʙʘʛʘʯʝʥʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʤʠ (ʚʠʨʦʙʥʠʢ EW Nutrition 

GmbH, ʅʽʤʝʯʯʠʥʘ). ʋʧʨʦʜʦʚʞ ʜʦʩʣʽʜʫ ʧʦʨʦʩʷʪʘ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ 

ʟ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʢʦʨʤʫ ʪʘ ʚʦʜʠ. ʅʘ 7, 14 ʪʘ 28 ʜʦʙʠ ʧʦ ʧôʷʪʴ ʪʚʘʨʠʥ ʟ ʢʦʞʥʦʾ 

ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ ʝʚʪʘʥʘʟʽʾ ʟ ʚʽʜʙʦʨʦʤ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʝʪʠʯʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ: ʛʽʩʪʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʭʽʤʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʪʘ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ, ʪʦʚʱʠʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʤôʷʟʦʚʦʛʦ 

ʰʘʨʫ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʽʚ ʘʧʽʢʘʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʟʘ ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫ ʾʭ ʢʘʨʽʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʽʜʨʘʭʫʥʦʢ 

ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʪʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ, ʚʠʟʥʘʯʝʥʥʷ 

ʦʙôʻʤʫ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ.  

ɿʘʩʪʦʩʦʚʫʶʯʠ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 7 

ʜʦʙʫ ʞʠʪʪʷ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ 

ʫ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʷʢ ʪʦʥʢʦʛʦ, ʪʘʢ ʽ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʫ 

ʢʠʰʝʯʥʠʢʘ. ʅʘʪʦʤʽʩʪʴ, ʥʘ 14 ʜʦʙʫ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʨʘʮʽʦʥʫ 

ʷʢʠʭ ʚʚʦʜʠʣʠ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʚʽʜʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥ ̫ ʥʘ 37,4 % (ʈ<0.001) ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤô̫ ʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 23,3 % (ʈ<0.001), ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʚʩʤʦʢʪʫʚʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʢʨʘʱʫ ʟʜʘʪʥʽʩʪʴ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʜʦ ʘʙʩʦʨʙʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʦʾ ʧʝʨʠʩʪʘʣʴʪʠʢʠ, ʷʢʘ 

ʧʦʩʠʣʶʚʘʣʘʩʴ ʧʽʜ ʜʽʻʶ ʢʘʪʝʭʦʣʘʤʽʥʽʚ. ʊʦʜʽ, ʷʢ ʥʘ 28 ʜʦʙʫ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʩʣʠʟʦʚʦʾ 

ʪʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʦʢ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧʠ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʴ.  
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ʇʦʨʷʜ ʟ ʪʠʤ, ʟʤʽʰʘʥʠʡ ʪʠʧ ʛʦʜʽʚʣʽ ʚʧʣʠʥʫʚ ʪʘʢʦʞ ʽ ʥʘ ʨʦʟʤʽʨʠ ʚʦʨʩʠʥʦʢ 

ʧʦʨʦʞʥʴʦʾ ʪʘ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ, ʜʝ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʾʭ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 14 

ʜʦʙʫ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 12,7 % ʪʘ 6,6 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʧʦʨʦʩʷʪ. 

ʉʧʦʞʠʚʘʥʥʷ ʧʦʨʦʩʷʪʘʤʠ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʦʨʤʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʧʦʪʦʚʱʝʥʥ ʁʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʥʘ 14 ʜʦʙʫ ʥʘ 20,5 %, ʽ ʥʘ 28 ʜʦʙʫ ʥʘ 46,2 % (ʈ<0.01). 

ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʟʥʘʯʘʣʠ ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ.   

ʇʨʠ ʧʝʨʝʭʦʜʽ ʧʦʨʦʩʷʪ ʥʘ ʟʤʽʰʘʥʠʡ ʪʠʧ ʛʦʜʽʚʣʽ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʪʦʥʢʦʛʦ 

ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʡ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ 

ʢʣʽʪʠʥ. ʋ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 4,7 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ 

ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʘ ʥʘ 28 ʜʦʙʫ ï ʥʘ 1,8 %, ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʦʨʦʞʥʽʡ ʢʠʰʮʽ 

ʟʙʝʨʽʛʘʣʘʩʴ ʧʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʷʢ ʥʘ 14, ʪʘʢ ʽ ʥʘ 28 ʜʦʙʫ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦ ʾʛʨʫʧʠ, ʚʽʜʧʦʚʽʜʥʦ 

ʥʘ 28,1 % (ʈ<0.01) ʪʘ 20,9 % (ʈ<0.01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ. ʋ 

ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʣʠ ʧʝʨʝʚʘʛʫ. ʅʘ 14 ʜʦʙʫ 

ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʥʘ 8,4 % (ʈ<0.05) ʪʘ ʥʘ 

21,4 % (ʈ<0.001) ʥʘ 28 ʜʦʙʫ ʜʦʩʣʽʜʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʦʩʷʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ɼʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʝʥʪʝʨʦʮʠʪʽʚ 

ʬʽʢʩʫʚʘʣʠ ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʪʘ 28 ʜʦʙʫ ʥʘ 

17,7 % (ʈ<0.01) ʽ 6,3 % (ʈ<0.05), ʚʽʜʧʦʚʽʜʥʦ. ʋ ʧʦʨʦʞʥʽʡ ʢʠʰʮʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ 

ʧʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʝʥʪʝʨʦʮʠʪʽʚ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʥʘ 14 ʜʦʙʫ 

ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ ʥʘ 18,6 % (ʈ<0.01) ʟ ʪʝʥʜʝʥʮʽʡʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭ ʥʘ 28 ʜʦʙʫ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ɻʽʩʪʦʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʦʟʥʘʢ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ 

ʷʢʠʭ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʜʨʽʙʥʽ, ʟ ʚʠʨʘʞʝʥʦʶ ʜʽʘʟʦʨʝʘʢʮʽʻʶ ʩʝʢʨʝʪʦʨʥʽ ʛʨʘʥʫʣʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʙʘʟʘʣʴʥʦ ʘʙʦ ʥʘʚʢʦʣʦ ʷʜʨʘ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʥʘ 7 ʜʦʙʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ ʣʦʢʘʣʽʟʫʚʘʣʘʩʴ ʫ ʩʝʨʝʜʥʽʡ 

ʪʨʝʪʠʥʽ ʢʨʠʧʪ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦ ʾʢʠʢhʠ ï ʚ ʩʝʨʝʜʥʴʦʤʫ 7,8Ñ0,86 ʢʣʽʪʠʥ, ʜʝʱʦ ʤʝʥʰʝ 
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ʾʭ ʙʫʣʦ ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ï 5,0Ñ0,89 ʢʣʽʪʠʥ ʽ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʬʽʢʩʫʚʘʣʠ ʫ 

ʧʦʨʦʞʥʽʡ ʢʠʰʮʽ ï ʮʝ 3,4Ñ0,40 ʢʣʽʪʠʥʠ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʣʦʱʽ ʛʽʩʪʦʧʨʝʧʘʨʘʪʽʚ 

0,45 ʤʤ2. ʅʘ 14 ʜʦʙʫ ʟʘ ʟʛʦʜʦʚʫʚʘʥʥʷ ʧʦʨʦʩʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʚʽʜʟʥʘʯʘʣʠ ʾʭ ʪʝʥʜʝʥʮʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʥʘ 4,9 %, ʧʦʨʦʞʥʽʡ ï ʥʘ 27,3 % ʪʘ ʢʣʫʙʦʚʽʡ ï ʥʘ 36,3 %, 

ʪʦʜʽ ʷʢ ʥʘ 28 ʜʦʙʫ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ, 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 26,5 % (ʈ<0.05), ʧʦʨʦʞʥʽʡ ï ʥʘ 5,8 % ʪʘ ʢʣʫʙʦʚʽʡ ʥʘ 16,9 % (ʈ<0.05),  

ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʾʾ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʚʽʣʴʥʝʥʥʷ ʩʝʨʦʪʦʥʽʥʫ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʢʠʰʝʯʥʠʢʘ.  

ʆʙôʻʤ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ ʜʦʩʣʽʜʫ ʙʫʚ ʥʘ 0,98 % ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʪʦʜʽ ʷʢ ʥʘ 28 ʜʦʙʫ ʨʦʟʤʽʨ ʷʜʨʘ 

ʪʝʥʜʝʥʜʝʥʮʽʡʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ ʦʙʦʭ ʛʨʫʧʘʭ ʧʦʨʦʩʷʪ. ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ 

ʚʽʜʟʥʘʯʘʣʠ ʽ ʚ ʧʦʨʦʞʥʽʡ ʢʠʰʮʽ, ʜʝ ʨʽʟʥʠʮʷ ʤʽʞ ʦʙô̒ ʤʦʤ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ 

ʢʣʽʪʠʥ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 2,9 % (14 ʜʦʙʘ) ʪʘ 2,8 % 

ʥʘ 28 ʜʦʙʫ.  ʆʙôʻʤ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ʜʦʩʣʽʜʥʠʭ 

ʧʦʨʦʩʷʪ ʙʫʚ ʥʘ 4,2 % ʙʽʣʴʰʠʤ ʥʘ 14 ʜʦʙʫ ʪʘ 2,7 % ʥʘ 28 ʜʦʙʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ɿʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ 

ʝʥʜʦʢʨʠʥʦʮʠʪʽʚ, ʷʢ ʥʘ 14, ʪʘʢ ʽ 28 ʜʦʙʠ ʜʦʩʣʽʜʫ ʫ ʚʩʽʭ ʚʽʜʜʽʣʘʭ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʥʽ ʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚ ʢʣʽʪʠʥʽ 

ʪʘ ʩʪʠʤʫʣʷʮʽʶ ʚʠʨʦʙʣʝʥʥʷ ʩʝʨʦʪʦʥʽʥʫ ʟ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʪʨʘʚʣʝʥʥʷ ʪʘ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ. 

ʋ ʧʨʦʮʝʩʽ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 14 ʜʦʙʫ ʚ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚ̔ ʜʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʣʽʧʦʾ ʢʠʰʢʠ ʥʘ 2,3 %, ʦʙʦʜʦʚʦʾ ʥʘ 

13,4 % (ʈ<0.01) ʪʘ 2,3 % ʧʨʷʤʦʾ ʢʠʰʢʠ ʚʽʜʥʦʩʥʦ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʦʨʦʩʷʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʂʨʽʤ ʪʦʛʦ, ʬʽʢʩʫʚʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʩʣʽʧʦʾ ʢʠʰʢʠ ʥʘ 14 ʜʦʙʫ, ʘ ʩʘʤʝ ï ʧʦʪʦʚʱʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʰʘʨʫ ʥʘ 10,4 % (ʈ<0.01) ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ ʰʘʨʫ ʥʘ 3,9 % (ʈ<0.05); 

ʦʙʦʜʦʚʦʾ ʢʠʰʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 7,7 % (ʟʦʚʥʽʰʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ) ʪʘ 4,1 % 
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(ʚʥʫʪʨʽʰʥʽʡ ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ) (ʈ<0.05); ʧʨʷʤʦʾ ʢʠʰʢʠ ï ʥʘ 7,3 % (ʟʦʚʥʽʰʥʽʡ 

ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ) ʪʘ 12,2 % (ʚʥʫʪʨʽʰʥʽʡ ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ) (ʈ<0.01) ʚʽʜʥʦʩʥʦ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ. ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʟʥʘʯʘʣʠ ʽ ʥʘ 28 

ʜʦʙʫ.  

ʂʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ 

ʜʦʩʣʽʜʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ ʧʦʨʦʩʷʪ ʥʘ 7 ʜʦʙʫ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʠʨʽʟʥʷʣʠʩʴ ʤʽʞ 

ʩʦʙʦʶ. ʇʨʦʪʝ, ʚʞʝ ʥʘ 14 ʜʦʙʫ ʱʽʣʴʥʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʩʣʽʧʽʡ, ʦʙʦʜʦʚʽʡ 

ʪʘ ʧʨʷʤʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ ʧʣʦʱʽ 0,45 ʤʤ2 ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 37,9 % (ʈ<0.01), 

9,5 % (ʈ<0.05) ʪʘ 3,6 %, ʚʽʜʧʦʚʽʜʥʦ. ʅʘ 28 ʜʦʙʫ ʟʙʝʨʽʛʘʣʘʩʴ ʧʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ.  

ʇʨʠ ʛʽʩʪʦʤʝʪʨʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʦʤʫ 

ʢʠʰʝʯʥʠʢʫ ʧʦʨʦʩʷʪ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʣʦʢʘʣʽʟʫʚʘʣʘʩʴ ʫ 

ʧʨʷʤʽʡ ʢʠʰʮʽ, ʘ ʥʘʡʤʝʥʰʘ ï ʫ ʩʣʽʧʽʡ. ʅʘ 7 ʜʦʙʫ ʚ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʽ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʱʦʜʦ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ. ʊʦʜʽ, ʷʢ 14 ʪʘ 28 ʜʦʙʫ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʫ ʩʣʽʧʽʡ ʢʠʰʮʽ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʨʦʩʷʪ, 

ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʣʘ ʫ 1,5 (ʈ<0.05) ʪʘ 1,31 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʚ ʦʙʦʜʦʚʽʡ ʢʠʰʮʽ, ʜʝ ʥʘ 14 ʜʦʙʫ ʚ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʢʽʣʴʢʽʩʪʴ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʥʘ 14,3 % ʙʫʣʘ ʙʽʣʴʰʦʶ, ʷʢ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʪʘ ʥʘ 8,3 % ʥʘ 28 ʜʦʙʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ 

ɼʞʘʤʧ ʉʪʘʨʪè ʧʦʨʦʩʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʽ ʫ ʧʨʷʤʽʡ ʢʠʰʮʽ ʥʘ 14 ʜʦʙʫ ʥʘ 4,3 %, ʥʘ 28 ʜʦʙʫ ï ʥʘ 

17,9 % (ʈ<0.05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

ʉʝʨʝʜʥʽʡ ʦʙô̒ ʤ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ 

ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣ ̔ʢʠʰʝʯʥʠʢʘ, ʷʢ ʥʘ 14 ʪʘʢ ʽ 28 ʜʦʙʫ ʟʘʟʥʘʚʘʚ ʪʝʥʜʝʥʮʽʡʥʠʭ ʟʤʽʥ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴ ʩʝʨʦʪʦʥʽʥ 

ʚʧʣʠʚʘʣʦ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʘ ʩʘʤʝ ʧʦʪʦʚʱʝʥʥʷ ʩʣʠʟʦʚʦʾ ʪʘ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʦʢ, ʱʦ ʩʧʨʠʷʣʦ ʽʥʪʝʥʩʠʚʥʽʰʦʤʫ ʩʢʦʨʦʯʝʥʥʶ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʫ ʨʝʘʙʩʦʨʙʮʽʶ ʚʦʜʠ ʽ ʥʫʪʨʽʻʥʪʽʚ ʪʘ ʩʧʨʠʷʣʦ ʨʦʟʚʠʪʢʫ 
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ʘʜʘʧʪʘʮʽʡʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʧʦʨʦʩʷʪ ʜʦ ʧʦʩʪʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʪʨʝʩʽʚ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʫʢʦʚʦ 

ʦʙʛʨʫʥʪʫʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ 

ʉʪʘʨʪè ʥʘ ʧʨʦʜʫʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʪʚʘʨʠʥ, ʘ ʩʘʤʝ: ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʞʠʚʦʾ 

ʤʘʩʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʨʦʩʷʪʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 

ʜʦʙʫ ʥʘ 19,2 % (ʈ<0.01) ʪʘ ʥʘ 13,0 % (ʈ<0.01) ʥʘ 28 ʜʦʙʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʘʤʠ ʊʟʆɺ 

çɻʈɯʅʌɯɼè, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʨʦʙʢʫ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʨʘʮʽʦʥʽʚ ʜʣʷ ʧʦʨʦʩʷʪ ʫ 

ʧʝʨʽʦʜ ʧʝʨʝʜ ʚʽʜʣʫʯʝʥʥʷʤ ʪʘ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʪʘ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʨʦʙʦʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

211 çɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘè ʬʘʢʫʣʴʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ 

ʽʤʝʥʽ ʉ. ɿ. ˆʞʠʮʴʢʦʛʦ, ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ 

ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ, ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ, ʜʨʽʞʜʞʽ, ʦʚʦʘʣʴʙʫʤʽʥ, ʪʦʥʢʠʡ ʪʘ 

ʪʦʚʩʪʠʡ ʚʽʜʜʽʣ ʢʠʰʝʯʥʠʢʘ, ʝʥʪʝʨʦʮʠʪʠ, ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ 

ʢʣʽʪʠʥʠ, ʤʦʨʬʦʤʝʪʨʽʷ, ʢʘʨʽʦʤʝʪʨʽʷ.  
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ABSTRACT 

Boniuk N. V. Morphofunctional state of the intestinal tract of piglets at 

different ontogenetic periods and during the use of prebiotic feed additive. ï 

Qualification scientific work in a form of a manuscript. Dissertation to attain the scientific 

degree of Doctor of Philosophy in the field 21 ï ñVeterinary Medicineò, specialty 211 ï 

ñVeterinary Medicineò. ï Institute of Animal Biology of NAAS, Lviv, 2025. 

The dissertation explores the histoarchitecture of the intestinal tract of piglets at 

different stages of ontogenesis, differentiation and determination of enterochromaffin 

cells, karyometric parameters of enterocytes in the small intestine, and quantitative 

characteristics of goblet cells, related to the physiological peculiarities of the development 

of the digestive organs of animals and the influence of the prebiotic feed additive 

ñGlobigen Jump Startò. 

For the first time, enterochromaffin cells were visualized in the intestinal tract of 

piglets using the diazo method, with their average quantity being morphometrically 

quantified and the volume of their nuclei determined. A relationship was established 

between certain histomorphometric parameters of the small and large intestines under a 

mixed feeding type and the influence of prebiotic feed additive. A comparative analysis 

was conducted, providing new data on the features of postnatal morphogenesis of the 

intestinal tract in piglets (days 7, 14, 28) under mixed feeding and the application of the 

prebiotic feed additive. The obtained data can be used as morphological markers for 

assessing the morphofunctional state of the intestinal tract in piglets, with further 

predictions regarding the animalsô adaptive capacity to changes in feeding during 

weaning and the formation of their productive potential. 

Experimental research was conducted at the Barkom LLC in Lviv region on piglets 

of the Large White breed that were divided into two groups of 20 animals each (n=40). 

Starting from the age of 5 days, piglets in both groups were fed a standard prestarter 

compound feed, and from the 7th day of life, the experimental group received the 

prebiotic additive ñGlobigen Jump Startò at a rate of 2 kg/ton of feed, consisting of dry 

yeast and egg powder enriched with immunoglobulins (manufacturer: EW Nutrition 

GmbH, Germany). Throughout the experiment, the piglets were kept under identical 
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conditions with free access to feed and water. On days 7, 14, and 28, five animals from 

each group were euthanized to collect material for histological research, adhering to 

ethical standards concerning the treatment of animals used in experimental research.  

To address the scientific objective, a combined methodology was employed, 

including histological, histochemical, and morphometric analyses to establish linear 

parameters such as the height of villi and the depth of crypts in the mucosa of the small 

intestine, the thickness of the mucosa and muscular layer of the large intestine, 

determining the height of enterocytes on the apical surface of the mucosa of the small 

intestine of piglets, assessing cell activity based on their karyometric parameters, 

counting the average number of goblet and enterochromaffin cells, evaluating the nucleus 

area of enterochromaffin cells, and statistical analysis of the results obtained.  

Employing the histomorphometric research methods demonstrated that on the 7th 

day of life, no significant changes were observed in the linear parameters of the mucosa 

of both the small and large intestines in piglets of the control and experimental groups. 

However, on day 14, the piglets of the experimental group receiving the ñGlobigen Jump 

Startò feed additive exhibited a reliable increase of 37.4% (P<0.001) in the height of the 

villi of the duodenum compared to the control group of animals, as well as a reliable 

increase in the thickness of the muscular layer by 23.3% (P<0.001), indicating an increase 

in the absorptive surface area and improved mucosal ability for nutrient absorption, along 

with enhanced peristaltic activity stimulated by catecholamines synthesized under the 

influence of the feed additive components. Meanwhile, on day 28, the linear dimensions 

of the mucosa and muscular layers of the duodenum in both control and experimental 

groups did not show reliable changes.  

At the same time, the mixed feeding type also affected the size of the villi in the 

jejunum and ileum, with a reliable increase on day 14 of 12.7% and 6.6% compared to 

the control group of piglets. The consumption of granulated feed with the addition of the 

prebiotic additive contributed to a reliable thickening of the muscular layer of the jejunum 

by 20.5% on day 14 and by 46.2% (P<0.01) on day 28. A similar trend was noted in the 

ileum.  
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When transitioning the piglets to a mixed feeding type, differences in the number 

of goblet cells in the mucosa of the small intestine were also established. In the duodenum 

of the experimental group of piglets, the number of goblet cells was higher by 4.7% on 

day 14 compared to the control piglets, and on day 28, it was higher by 1.8%. In the 

jejunum, a similar trend was observed on both days, with a reliable increase in the number 

of goblet cells in the experimental group by 28.1% (P<0.01) and 20.9% (P<0.01) 

compared to the control animals. In the ileum of the experimental group of piglets, 

superiority was also noted; on day 14, the number of goblet cells was reliably higher by 

8.4% (P<0.05) and by 21.4% (P<0.001) on day 28 compared to the control group. 

Reliable changes regarding the increase in enterocyte height were recorded in the 

duodenum of the experimental group piglets on days 14 and 28, with increases of 17.7% 

(P<0.01) and 6.3% (P<0.05), respectively. A similar trend was observed in the jejunum. 

The average height of enterocytes in the ileum of the piglets on day 14 reliably increased 

by 18.6% (P<0.01), with a tendency for further increase on day 28 compared to the control 

group of piglets. 

Histologically, the specific characteristics of enterochromaffin cells (ECC) were 

identified, which exhibited small, distinctly diaminobenzidine-reactive secretory granules 

located basally or around the nucleus. According to the results of the morphometric 

analysis of the small intestine of piglets on day 7, the highest number of enterochromaffin 

endocrine cells was localized in the duodenum ï on average, 7.8Ñ0.86 cells, slightly fewer 

in the ileum ï 5.0Ñ0.89 cells, and the least number was recorded in the jejunum ï 3.4Ñ0.40 

cells per histological preparation area of 0.45 mmĮ. On day 14, following the feeding of 

the experimental group of piglets with the prebiotic feed additive ñGlobigen Jump Startò, 

there was a noted increasing trend in the number of ECC in the duodenum by 4.9%, in 

the jejunum by 27.3%, and in the ileum by 36.3%. By day 28, a statistically reliable 

increase was achieved in the duodenum by 26.5% (P<0.05), in the jejunum by 5.8%, and 

in the ileum by 16.9% (P<0.05), which may indicate a positive effect on serotonin release 

and improvement in intestinal peristalsis. 

The volume of the nucleus of ECC in the duodenum of the experimental group of 

piglets on day 14 was 0.98% higher compared to the control group, whereas on day 28, 
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the nuclear size tended to increase in both groups of piglets. A similar trend was noted in 

the jejunum, where the difference in the nucleus volume of ECC between the control and 

experimental groups was 2.9% (day 14) and 2.8% on day 28. The volume of the nucleus 

in ECC in the ileum of experimental piglets was 4.2% larger on day 14 and 2.7% larger 

on day 28 compared to that in the control animals. The increase in the volume of 

enterochromaffin endocrine cell nuclei on days 14 and 28 in all sections of the intestinal 

tract of the experimental group of piglets may indicate active synthetic processes in the 

cell and stimulation of serotonin production with a positive impact on digestion and 

intestinal peristalsis. 

The morphometric analysis of the large intestine revealed that on day 14, the 

experimental group of piglets exhibited a reliable increase in the thickness of the mucosa 

of the cecum by 2.3%, of the colon by 13.4% (P<0.01), and of the rectum by 2.3% 

compared to these indicators in the control group of piglets. Additionally, reliable 

increases in the thickness of the muscular layer of the cecum were noted on day 14, 

specifically thickening of the outer longitudinal layer by 10.4% (P<0.01) and the inner 

circular layer by 3.9% (P<0.05); for the colon, it was by 7.7% (outer longitudinal layer) 

and 4.1% (inner circular layer) (P<0.05); and for the rectum, it was by 7.3% (outer 

longitudinal layer) and 12.2% (inner circular layer) (P<0.01) compared to these indicators 

in the control group of piglets. A similar trend was noted on day 28. 

The number of goblet cells in the large intestine of piglets in both the experimental 

and control groups did not differ significantly on day 7. However, by day 14, the density 

of goblet cells in the cecum, colon, and rectum of the experimental group of piglets was 

reliably higher compared to the control on an area of 0.45 mmĮ by 37.9% (P<0.01), 9.5% 

(P<0.05), and 3.6%, respectively. This trend persisted on day 28. 

Histometrically analyzing enterochromaffin cells in the large intestine of piglets 

revealed that the highest number was located in the rectum, while the least number was 

found in the cecum. On day 7, no statistically significant difference was found regarding 

the average number of enterochromaffin cells in the large intestine between the 

experimental and control groups. However, on days 14 and 28, the number of 

enterochromaffin cells in the cecum of the experimental group reliably increased by 1.5 



12 

 

times (P<0.05) and 1.31 times compared to the control group, respectively. A similar 

trend was observed in the colon, where on day 14, the number of enterochromaffin cells 

in the experimental group was 14.3% higher than in the control group, and on day 28, it 

was higher by 8.3%. Administering prebiotic feed additive ñGlobigen Jump Startò to the 

experimental group of piglets contributed to an increase in the average number of 

enterochromaffin cells in the rectum on day 14 by 4.3%, and on day 28, the increase was 

significant at 17.9% (P<0.05) compared to the control group. The average volume of ECC 

nuclei in the large intestine of the experimental group piglets showed a tendency to 

change on both days 14 and 28. The increase in the number of enterochromaffin cells 

synthesizing serotonin influenced the morphology of the intestinal tract, particularly the 

thickening of the mucosa and muscular layers, which supported more intense contractions 

of the smooth musculature, ensuring efficient reabsorption of water and nutrients, and 

facilitating the development of adaptive responses in piglets to ongoing technological 

stressors.  

The results of the morphometric analysis scientifically substantiate the positive 

influence of the ñGlobigen Jump Startò feed additive on the productive indicators of the 

animals, specifically: increasing the average daily weight gains of piglets, improved 

survival rates, reduced feed conversion, and increased body weight of piglets at weaning, 

which was statistically higher compared to piglets receiving only granulated prestarter 

feed. 

The findings of this dissertation are used by technologists at GREENFEED LLC 

responsible for developing and calculating feeding rations for piglets during both pre-

weaning and post-weaning periods as well as for educational purposes and scientific 

research by university students specializing in Veterinary Medicine, particularly at the 

Faculty of Veterinary Medicine at the Stepan Gzhytskyi National University of 

Veterinary Medicine and Biotechnologies of Lviv, Poltava State Agrarian University, and 

Polissia National University. 

 

Keywords: piglets, feed additive, yeast, ovalbumin, small and large intestines, 

enterocytes, goblet cells, enterochromaffin cells, morphometry, karyometry.   
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ɺʉʊʋʇ 

ʈʘʥʥʻ ʚʽʜʣʫʯʝʥʥʷ ʧʦʨʦʩʷʪ ʚʽʜ ʩʚʠʥʦʤʘʪʢʠ ʟ ʰʚʠʜʢʠʤ ʧʝʨʝʭʦʜʦʤ ʾʭ ʚʽʜ 

ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʜʦ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʦʨʤʫ ʻ ʟʚʠʯʘʡʥʦʶ ʧʨʘʢʪʠʢʦʶ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʚʠʥʘʨʩʪʚʽ. ʇʨʦʪʝ, ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʯʥʦʛʦ ʜʦ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ 

ʞʠʚʣʝʥʥʷ ʧʦʨʦʩʷʪ-ʩʠʩʫʥʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʩʪʘʨʪʝʨʥʠʭ ʢʦʤʙʽʢʦʨʤʽʚ ʫ ʧʝʨʽʦʜ ʟ 

5-7 ʜʦʙʠ ʞʠʪʪʷ ʪʚʘʨʠʥ ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʚʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ 

ʢʠʰʝʯʥʠʢʫ ï ʥʘʡʯʘʩʪʽʰʝ ʘʪʨʦʬʽʾ ʚʦʨʩʠʥʦʢ ʽ ʛʽʧʝʨʧʣʘʟʽʾ ʢʨʠʧʪ, ʱʦ ʧʨʦʚʦʢʫʻ 

ʟʥʠʞʝʥʥʷ ʧʝʨʝʪʨʘʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ [41, 184]. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʢʦʨʤʦʚʦʛʦ ʩʪʨʝʩʫ ʧʦʨʦʩʷʪ ʫ ʢʨʠʪʠʯʥʽ 

ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʜʦ ʾʭʥʴʦʛʦ ʨʘʮʽʦʥʫ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʚʦʜʠʪʠ ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʙʘʨôʻʨʥʦʾ ʬʫʥʢʮʽʾ ʢʠʰʝʯʥʠʢʫ, 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʢʠʰʝʯʥʠʢʫ ʪʘ ʩʪʠʤʫʣʷʮʽʾ 

ʪʨʘʚʣʝʥʥʷ [24, 159, 169, 195, 200].  

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʩʚʠʥʝʡ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ (ʥʘʧʨʠʢʣʘʜ, ʽʤʫʥʦʛʣʦʙʫʣʽʥ, ɤ-3 ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʜʨʽʞʜʞʦʚʽ Ç-ʛʣʶʢʘʥʠ), 

ʜʦʙʘʚʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʢʨʦʙʦ̔ʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ (ʦʨʛʘʥʽʯʥʽ ʪʘ 

ʥʝʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʝʬʽʨʥʽ ʦʣʽʾ ʪʘ ʩʧʝʮʽʾ, ʜʝʷʢʽ ʪʠʧʠ ʧʨʝʙʽʦʪʠʢʽʚ ʪʘ ʧʨʦʙʽʦʪʠʢʽʚ), 

ʨʝʯʦʚʠʥ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʬʫʥʢʮʽʶ ʪʨʘʚʣʝʥʥʷ (ʤʘʩʣʷʥʘ ʢʠʩʣʦʪʘ, ʤʦʣʦʯʥʘ, ʛʣʫʪʘʤʽʥ, 

ʪʨʝʦʥʽʥ, ʮʠʩʪʝʾʥ) [8, 24, 39, 68, 144, 145, 181, 199]. ʇʨʦʪʝ, ʚʯʝʥʠʤʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, 

ʱʦ ʦʢʨʝʤʽ ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ in vitro, ʘʣʝ ʥʝ ʝʬʝʢʪʠʚʥʠʤʠ 

in vivo [19, 33].  

ɺʽʜʦʤʦ, ʱʦ ʜʝʷʢʽ ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ ʟʥʘʯʥʦ ʧʽʜʩʠʣʶʶʪʴ ʩʢʦʨʦʯʝʥʥʷ ʚʦʨʩʠʥʦʢ 

ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʥʘ ʤʝʪʘʩʠʤʧʘʪʠʯʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ. ʉʘʤʝ ʪʘʢʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʘ ʪʚʝʨʜʞʝʥʥʷʤʠ ʘʚʪʦʨʽʚ [110, 159, 164, 200], ʚʦʣʦʜʽʶʪʴ ʝʢʩʪʨʘʢʪʠ 

ʜʨʽʞʜʞʽʚ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʘʣʘʥʽʥ, ʣʝʡʮʠʥ, ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ, ʛʣʶʢʦʟʘ ʪʘ ʽʥʰʽ. ʋ ʨʘʮʽʦʥ 

ʩʚʠʥʝʡ ʜʨʽʞʜʞʽ ʜʦʜʘʶʪʴ ʫ ʢʽʣʴʢʦʭ ʬʦʨʤʘʭ ï ʮʽʣʽ ʞʠʚʽ ʜʨʽʞʜʞʦʚʽ ʢʣʽʪʠʥʠ, ʪʝʨʤʽʯʥʦ 

ʦʙʨʦʙʣʝʥʽ ʜʨʽʞʜʞʦʚʽ ʢʣʽʪʠʥʠ, ʤʝʣʝʥʽ ʜʨʽʞʜʞʦʚʽ ʢʣʽʪʠʥʠ, ʦʯʠʱʝʥʽ ʜʨʽʞʜʞʦʚʽ 

ʢʣʽʪʠʥʥʽ ʢʫʣʴʪʫʨʠ ʪʘ ʜʨʽʞʜʞʦʚʽ ʝʢʩʪʨʘʢʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʫʯʝʥʠʭ [24, 101, 

159, 160, 164, 198, 200, 212, 214] ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ 
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ʜʨʽʞʜʞʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʨʦʩʷʪ, ʽʤʫʥʥʫ ʬʫʥʢʮʽʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʘʜʩʦʨʙʮʽ ʁ ʤʽʢʦʪʦʢʩʠʥʽʚ, ʟʤʝʥʰʝʥʥʷ ʧʨʦʷʚʽʚ ʜʽʘʨʝʾ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʪʘ 

ʤʦʜʫʣʶʚʘʥʥʷ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ [174, 175].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʩʚʠʥʷʭ ʽ ʧʪʠʮʽ 

ʩʧʨʷʤʦʚʫʚʘʣʠʩʴ ʥʘ ʚʠʚʯʝʥʥʷ ʪʦʾ ʯʠ ʽʥʰʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʩʥʦʚʥʽ ʘʢʮʝʥʪʠ ʧʨʠ ʚʠʨʦʙʥʠʯʠʭ ʜʦʩʣʽʜʘʭ ʙʫʣʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʧʦʢʨʘʱʝʥʥ ̫ʢʦʥʚʝʨʩʽʾ ʢʦʨʤʫ ʪʘ ʟʙʽʣʴʰʝʥʥ ̫ʤʘʩʠ ʪʽʣʘ ʪʚʘʨʠʥ [68, 150, 198]. ɺ̔ ʜʦʤʦ, 

ʱʦ ʟʤʽʥʘ ʪʠʧʫ ʛʦʜʽʚʣʽ, ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʯʥʦʛʦ ʜʦ ʟʤʽʰʘʥʦʛʦ ʨʘʮʽʦʥʫ, ʘ ʟʛʦʜʦʤ ʽ ʜʦ 

ʩʫʭʦʾ ʛʨʘʥʫʣʠ ʚʧʣʠʚʘʻ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʨʦʩʷʪ ʪʘ 

ʬʦʨʤʦʫʪʚʦʨʶʶʯʽ ʧʨʦʮʝʩʠ ʚ ʥʽʡ. ʂʦʨʤʦʚʽ ʬʘʢʪʦʨʠ ʚʠʢʣʠʢʘʶʪʴ ʘʜʘʧʪʘʮʽʡʥʽ ʟʤʽʥʠ ʚ 

ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʷʢʽ ʤʦʞʫʪʴ ʢʚʘʣʽʬʽʢʫʚʘʪʠʩʴ ʷʢ ʜʽʷ ʝʢʟʦʛʝʥʥʦʛʦ ʧʦʜʨʘʟʥʠʢʘ 

ʢʦʨʤʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʊʦʤʫ, ʜʦ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʟʘ ʜʽʾ 

ʢʦʨʤʦʚʠʭ ʯʠʥʥʠʢʽʚ ʜʦ ʩʴʦʛʦʜʥʽ ʻ ʦʩʦʙʣʠʚʝ ʟʘʮʽʢʘʚʣʝʥʥʷ [35, 90, 102, 129, 195]. 

ɯʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʧʣʠʚʫ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʻ ʥʝʜʦʩʪʘʪʥʴʦ. ɺʽʜʩʫʪʥʽ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ 

ʪʘ ʣʦʢʘʣʽʟʘʮʽʶ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ. ʂʨʽʤ ʮʴʦʛʦ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ, ʯʠ ʤʘʶʪʴ ʢʦʨʤʦʚʽ 

ʜʦʙʘʚʢʠ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ ʽ, ʟʦʢʨʝʤʘ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ, ʯʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ï ʯʝʨʝʟ ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʢʠʰʝʯʥʠʢʘ ʪʘ ʡʦʛʦ ʬʫʥʢʮʽʾ. 

ɼʝʷʢʽ ʬʫʥʢʮʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʪʘʢʽ ʷʢ ʤʦʪʦʨʠʢʘ, ʩʝʢʨʝʮʽʷ, 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʷ, ʤʽʩʮʝʚʠʡ ʽʤʫʥʥʠʡ ʟʘʭʠʩʪ, ʢʣʽʪʠʥʥʘ ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʢʦʨʤʽʚ, ʨʝʛʫʣʶʶʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ ʰʣʫʥʢʦʚʦ-ʢʠʢhʦʚʦʛʦ ʪʨʘʢʪʫ 

ʤʽʞ ʩʦʙʦʶ ʪʘ ʢʠʰʢʦʚʦʶ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ [27, 77, 202]. ʈʦʟʫʤʽʥʥʷ ʫʯʘʩʪʽ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ (ɽʂ) ʫ 

ʨʝʛʫʣʶʚʘʥʥʽ ʙʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʪʚʘʨʠʥ, ʧʦʚôʷʟʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʛʦʜʽʚʣʝʶ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʝʙʽʦʪʠʯʥʠʭ ʯʠ ʧʨʦʙʽʦʪʠʯʥʠʭ ʜʦʙʘʚʦʢ ʤʦʞʝ 

ʤʘʪʠ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʪʨʘʪʝʛʽʡ ʛʦʜʽʚʣʽ ʧʦʨʦʩʷʪ. ʈʦʟʫʤʽʥʥʷ 

ʩʢʣʘʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʨʤʽʚ, ʤʽʢʨʦʙʽʦʪʦʶ ʢʠʰʝʯʥʠʢʘ ʪʘ 
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ʢʣʽʪʠʥʘʤʠ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʣʷʪʠ ʩʭʝʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʯʠ 

ʣʽʢʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʫ ʪʚʘʨʠʥ.  

ɺʽʜʦʤʦ, ʱʦ ʟʤʽʥʘ ʨʦʟʧʦʜʽʣʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʤʦʞʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʠʧʫ ʛʦʜʽʚʣʽ ʪʘ ʩʪʘʥʫ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ [177, 185]. ɹʣʠʟʴʢʦ 95 % 

ʩʝʨʦʪʦʥʽʥʫ ʦʨʛʘʥʽʟʤʫ (5-ʅʊ) ʧʨʠʩʫʪʥʻ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ, ʘ 90 % 

ʤʽʩʪʠʪʴʩʷ ʫ ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣʘʭ ʙʘʟʘʣʴʥʦʾ ʪʘ ʘʧʽʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ɽʂ [13, 18, 172]. 

ɼʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʩʝʨʦʪʦʥʽʥʦʤ (5-HT) ʽ ʢʠʰʝʯʥʠʢʦʤ ʻ ʜʫʞʝ ʩʢʣʘʜʥʦʶ 

ʪʘ ʜʚʦʥʘʧʨʘʚʣʝʥʦʶ. ʎʝʡ ʜʚʦʥʘʧʨʘʚʣʝʥʠʡ ʟʚôʷʟʦʢ ʜʝʤʦʥʩʪʨʫʻ ʤʝʭʘʥʽʟʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 5-ʅʊ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ɽʂ, ʤʦʞʝ ʤʦʜʫʣʶʚʘʪʠ ʚʠʜʠ ʤʽʢʨʦʙʽʦʪʠ, 

ʤʝʪʘʙʦʣʽʟʤ ʛʣʶʢʦʟʠ ʪʘ ʣʽʧʽʜʽʚ [44, 71, 122, 138, 210]. ɺʠʚʽʣʴʥʝʥʥʷ ʙʘʟʘʣʴʥʦʛʦ 5-HT 

ʟʜʘʪʥʝ ʘʢʪʠʚʫʚʘʪʠ ʘʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, ʚʠʢʣʠʢʘʶʯʠ 

ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ, ʽ ʯʝʨʝʟ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʽʚ ʢʠʰʢʦʚʦ-ʤʦʟʢʦʚʦʾ ʦʩʽ ʩʧʨʠʷʪʠ 

ʩʧʦʨʦʞʥʝʥʥʶ ʰʣʫʥʢʫ. ʂʨʽʤ ʪʦʛʦ, ʢʦʣʠ 5-HT ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʚ ʢʨʦʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʠʤʫʣʷʮʽʷ ʤʝʪʘʙʦʣʽʟʤʫ ʛʣʶʢʦʟʠ ʪʘ ʣʽʧʽʜʽʚ. ʗʢʱʦ ʘʢʪʠʚʫʶʪʴʩʷ ʜʝʷʢʽ ʨʝʮʝʧʪʦʨʠ ʥʘ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʥʘʧʨʠʢʣʘʜ ʨʝʮʝʧʪʦʨʠ ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ, ɽʂ ʟʘʭʠʱʘʶʪʴ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʨʝʛʫʣʶʶʯʠ ʙʽʦʩʠʥʪʝʟ ʽ 

ʚʠʚʽʣʴʥʝʥʥʷ 5-HT [13, 16, 78, 210].  

ɺʽʜʦʤʦ, ʦɦ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʜʠʬʫʟʥʦʾ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ (ɼɽʉ) 

ʻ ʽʤʫʥʦʤʦʜʫʣʶʶʯʘ, ʦʩʢʽʣʴʢʠ ʨʝʛʫʣʷʪʦʨʥʽ ʧʝʧʪʠʜʠ, ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ, ʩʪʝʨʦʾʜʠ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʾʾ ʢʣʽʪʠʥʘʤʠ ʤʘʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ 

ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ. ʈʘʥʥʻ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ɼɽʉ 

ʪʘ APUD-ʩʠʩʪʝʤʠ ʚʞʝ ʥʘ ʝʪʘʧʽ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʭ ʫʯʘʩʪ ɹʫ 

ʧʨʦʮʝʩʘʭ ʛʽʩʪʦ- ʪʘ ʦʨʛʘʥʦʛʝʥʝʟʫ [55, 85]. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʠʬʝʨʠʯʥʘ ʥʝʨʚʦʚʘ, 

ʜʠʬʫʟʥʘ ʝʥʜʦʢʨʠʥʥʘ ʪʘ ʽʤʫʥʥʘ ʩʠʩʪʝʤʠ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʻ ʣʦʢʘʣʴʥʠʤʠ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʪʨʴʦʭ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ (ʥʝʨʚʦʚʦʾ, ʝʥʜʦʢʨʠʥʥʦʾ ʪʘ 

ʽʤʫʥʥʦʾ), ʚʟʘʻʤʦʜʽʷ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʛʦʤʝʦʩʪʘʟʫ [10, 85, 124]. 

APUD-ʩʠʩʪʝʤʘ ʂʊ ʩʚʠʥʝʡ ʜʦ ʩʴʦʛʦʜʥʽ ʜʝʪʘʣʴʥʦ ʥʝ ʚʠʚʯʝʥʘ, ʘ ʽʩʥʫʶʯʽ 

ʧʫʙʣʽʢʘʮʽʾ ʤʽʩʪʷʪʴ ʨʦʟʙʽʞʥʽ ʜʘʥʽ ʱʦʜʦ ʪʦʧʦʛʨʘʬʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ 

ʢʣʽʪʠʥ ʫ ʩʪʽʥʮʽ ʢʠʰʝʯʥʠʢʘ ʨʽʟʥʠʭ ʪʚʘʨʠʥ. ʉʘʤʝ ʪʦʤʫ, ʘʢʪʫʘʣʴʥʠʤʠ  ̒
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ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʪʘ 

ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʯʥʦʶ ʜʝʪʝʨʤʽʥʘʮʽʻʶ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʥʢʦʤʫ ʪʘ 

ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʘʭ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʫ, ʚʠʟʥʘʯʝʥʥʽ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʢʘʨʽʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ ʧʦʨʦʩʷʪ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè. ʏʽʪʢʽ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʤʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʟʤʫ ʪʘ ʚʤʽʩʪʫ ʧʨʦʩʚʽʪʫ ʢʠʰʝʯʥʠʢʫ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʜʘʣʴʰʽ ʟʤʽʥʠ ʚ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʫ ʢʨʠʪʠʯʥʽ 

ʧʝʨʽʦʜʠ, ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʦʨʤʦʚʠʡ ʩʪʨʝʩ ʧʨʠ ʚʽʜʣʫʯʝʥʥ ̔ ʪʘ ʟʤʝʥʰʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ.  

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʯʘʩʪʠʥʦʶ ʥʘʫʢʦʚʦʾ ʪʝʤʘʪʠʢʠ ʣʘʙʦʨʘʪʦʨʽʾ  ʽʤʫʥʦʣʦʛʽʾ 

ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ, ʟʦʢʨʝʤʘ: 43.00.01.03.ʌ çɿôʷʩʫʚʘʪʠ ʙʽʦʭʽʤʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʪʚʘʨʠʥ ʟʘ ʫʤʦʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʨʛʘʥʽʟʤʫè (ʥʦʤʝʨ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ï 0121U109377) ʪʘ 43.00.02.01.ʌ çɿôʷʩʫʚʘʪʠ ʨʦʣʴ 

ʽʤʫʥʦʪʨʦʧʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʪʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʫ ʪʚʘʨʠʥ ʛʦʩʧʦʜʘʨʩʪʚ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʦʨʛʘʥʽʟʤʫè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ï 0121U109400).  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʟôʷʩʫʚʘʪʠ ʛʽʩʪʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʣʠʟʦʚʦʾ ʪʘ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ, ʮʠʪʦʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʯʥʫ ʜʝʪʝʨʤʽʥʘʮʽʶ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʪʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʾʭ ʟʘʛʘʣʴʥʫ ʧʦʧʫʣʷʮʽ ʁʫ ʪʦʥʢʦʤʫ ʽ 

ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʘʭ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʚʧʣʠʚʫ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʚʠʟʥʘʯʠʪʠ ʟʘʚôʷʟʦʢ ʤʽʞ ʚʽʜʥʦʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʪʘ 

ʛʣʠʙʠʥʠ ʢʨʠʧʪ, ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥ ̔
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ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ 

ɼʞʘʤʧ ʉʪʘʨʪè; 

- ʟôʷʩʫʚʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʥʪʝʨʦʮʠʪʽʚ ʘʧʽʢʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʦʙô̒ ʤ ʾʭ ʷʜʝʨ ʪʘ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ; 

- ʚʠʟʥʘʯʠʪʠ ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʥʢʦʤʫ 

ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ (7, 14, 28 ʜʦʙʠ) ʪʘ ʚʧʣʠʚʫ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè; 

- ʚʠʟʥʘʯʠʪʠ ʟʘʚôʷʟʦʢ ʤʽʞ ʚʽʜʥʦʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʩʦʪʠ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʪʘ ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ; 

- ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʽ 

ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ; 

-  ʚʩʪʘʥʦʚʠʪʠ ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʫ ʪʦʚʩʪʦʤʫ 

ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ, ʾʭ ʢʘʨʽʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ 

(7, 14, 28 ʜʦʙʠ) ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ; 

- ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ  

ʧʦʨʦʩʷʪ.    

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʧʦʨʦʩʷʪ, ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʝʥʪʝʨʦʮʠʪʽʚ ʪʘ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʪʦʥʢʦʛʦ ʽ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʽʚ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʛʽʩʪʦʣʦʛʽʯʥʽ, ʛʽʩʪʦʭʽʤʽʯʥʽ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ 

ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʛʽʩʪʦʣʦʛʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʙʫʜʦʚʠ 

ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʥʘ ʪʢʘʥʠʥʥʦʤʫ ʨʽʚʥʽ) ï ʬʘʨʙʫʚʘʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ, 

ʚʠʷʚʣʝʥʥʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʟʘʥʦʤ ʟʘ ɻʝʡʜʝʥʛʘʡʥʦʤ; ʛʽʩʪʦʭʽʤʽʯʥʽ 
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ʤʝʪʦʜʠ ï PAS-ʨʝʘʢʮʽʷ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ ʥʘ ʚʠʷʚʣʝʥʥʷ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʪʘ 

ʦʩʥʦʚʥʠʭ ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʽʚ, ʜʽʘʟʦʤʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ 

(ɽʉ-ʢʣʽʪʠʥ); ʤʦʨʬʦʤʝʪʨʠʯʥʽ ï ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʪʘ ʛʣʠʙʠʥʠ ʢʨʠʧʪ, 

ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʚ ʫʩʽʭ ʚʽʜʜʽʣʘʭ ʢʠʰʝʯʥʠʢʘ, ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʪʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ, ʚʠʩʦʪʫ ʚʽʡʯʘʩʪʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ 

ʚʦʨʩʠʥʦʢ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ, ʦʙôʻʤ ʷʜʨʘ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʪʘ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ; ʩʪʘʪʠʩʪʠʯʥʽ ï ʦʮʽʥʢʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʡ ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʤʦʨʬʦʛʝʥʝʟʫ ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ (7, 14, 28 ʜʦʙʠ) ʟʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè. ɺʩʪʘʥʦʚʣʝʥʦ 

ʮʠʪʦʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʯʥʫ ʜʝʪʝʨʤʽʥʘʮʽʶ ʪʘ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ 

ʝʢʟʦʢʨʠʥʦʮʠʪʽʚ ʫ ʪʦʥʢʦʤʫ ʪʘ ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ 

ʦʥʪʦʛʝʥʝʟʫ, ʚʠʟʥʘʯʝʥʦ ʚʠʩʦʪʫ ʝʥʪʝʨʦʮʠʪʽʚ ʘʧʽʢʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʚʦʨʩʠʥʦʢ ʪʦʥʢʦʛʦ 

ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʪʘ ʾʭ ʢʘʨʽʦʤʝʪʨʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè. ɺʧʝʨʰʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʽʘʟʦʤʝʪʦʜʫ ʫ ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʧʦʨʦʩʷʪ, ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥ ̔ʢʣʽʪʠʥʠ, 

ʤʦʨʬʦʤʝʪʨʠʯʥʦ ʧʽʜʨʘʭʦʚʘʥʦ ʾʭ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʟʥʘʯʝʥʦ ʦʙô̒ ʤ ʷʜʨʘ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʚô̫ ʟʦʢ ʤʽʞ ʜʝʷʢʠʤʠ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʦʥʢʦʛʦ ʽ 

ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʽʚ ʢʠʰʝʯʥʠʢʘ ʟʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢ̫ ʤʦʨʬʦʣʦʛʽʯʥ ̔ʤʘʨʢʝʨʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥ ̔ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʂʊ ʧʦʨʦʩʷʪ 

ʟ ʧʦʜʘʣʴʰʠʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʚʘʨʠʥ ʜʦ ʟʤʽʥʠ ʛʦʜʽʚʣʽ ʚ 

ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ, ʛʽʩʪʦʭʽʤʽʯʥʠʭ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽʥʪʠʩʪʽʥʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʦʜʝʨʞʘʥʦ ʜʘʥʽ ʱʦʜʦ 

ʮʠʪʦʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʂʊ ʧʦʨʦʩʷʪ 

ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ 
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ɼʞʘʤʧ ʉʪʘʨʪè. ɺʠʟʥʘʯʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʪʘʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʧʘʨʘʪʫ ʪʨʘʚʣʝʥʥʷ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ. ɼʦʧʦʚʥʝʥʦ ʽ ʨʦʟʰʠʨʝʥʦ ʩʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʢʦʨʝʢʮʽʾ ʞʠʚʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʦʨʦʩʷʪ ʫ ʧʝʨʽʦʜ ʧʝʨʝʭʦʜʫ ʚʽʜ ʤʦʣʦʯʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ ʜʦ ʟʤʽʰʘʥʦʛʦ, ʘ ʪʘʢʦʞ ʚ 

ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʦʢʨʝʤʠʭ ʢʽʣʴʢʽʩʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ 

ʩʘʤʝ: ʣʽʥʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʢʠʰʝʯʥʠʢʫ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨ̔ʦʜʠ ʦʥʪʦʛʝʥʝʟʫ (7, 14 ʪʘ 28 

ʜʦʙʠ), ʩʪʘʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʢʦʨʝʣʷʮʽʷ ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʪʘ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʟʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʛʦʜʽʚʣʽ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʫ, 

ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ ʤʦʨʬʦʣʦʛʽʚ, ʬʽʟʽʦʣʦʛʽʚ ʪʘ ʥʫʪʨʽʮʽʦʣʦʛʽʚ. ʆʪʨʠʤʘʥʽ ʥʘʫʢʦʚʦ 

ʦʙʛʨʫʥʪʦʚʘʥʽ ʜʘʥʽ ʱʦʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʧʦʨʦʩʷʪ ʫ ʧʝʨʽʦʜ 

ʧʝʨʝʭʦʜʫ ʥʘ ʟʤʽʰʘʥʠʡ ʪʠʧ ʛʦʜʽʚʣʽ, ʘ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ ʥʘ ʢʦʥʮʝʥʪʨʘʪʥʠʡ ʪʠʧ 

ʞʠʚʣʝʥʥʷ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʪʝʭʥʦʣʦʛʘʤʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʧʨʝʩʪʘʨʪʝʨʥʠʭ 

ʨʘʮʽʦʥʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥ̫ ʤ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ, ʟʜʘʪʥʠʭ ʟʤʝʥʰʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʪʘ ʩʧʨʠʷʪʠ ʰʚʠʜʰʽʡ ʘʜʘʧʪʘʮʽʾ ʢʠʰʢʽʚʥʠʢʘ ʜʦ ʟʤʽʥʠ 

ʛʦʜʽʚʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩ ̫ʪʝʭʥʦʣʦʛʘʤʠ 

ʊʟʆɺ çɻʈɯʅʌɯɼè, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʦʟʨʦʙʢʫ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʨʘʮʽʦʥʽʚ ʜʣʷ ʧʦʨʦʩʷʪ 

ʫ ʧʝʨʽʦʜ ʧʝʨʝʜ ʚʽʜʣʫʯʝʥʥʷʤ ʪʘ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 211 

çɺʝʪʝʨʠʥʘʨʥʘ ʤʝʜʠʮʠʥʘè ʬʘʢʫʣʴʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ 

ʽʤʝʥʽ ʉ. ɿ. ˆʞʠʮʴʢʦʛʦ, ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ 

ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʢʘ ʦʩʦʙʠʩʪʦ ʧʨʦʚʝʣʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ, ʘ ʩʘʤʝ: ʩʬʦʨʤʫʚʘʣʘ ʛʨʫʧʠ-ʘʥʘʣʦʛʠ ʧʦʨʦʩʷʪ, ʧʨʦʚʦʜʠʣʘ ʢʦʥʪʨʦʣʴʥʽ 

ʟʚʘʞʫʚʘʥʥʷ ʪʚʘʨʠʥ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʡ ʨʦʟʪʠʥ ʟ ʚʽʜʙʦʨʦʤ ʪʘ ʬʽʢʩʘʮʽʻʁ  ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥ.ɹ ʆʩʚʦʾʣʘ ʤʝʪʦʜʠʢʫ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʈʘʟʦʤ ʟ̔ ʥʘʫʢʦʚʠʤʠ ʢʝʨʽʚʥʠʢʘʤʠ 



26 

 

ʧʨʦʚʝʣʘ ʥʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʚʘʣʘ 

ʚʠʩʥʦʚʢʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʪʘ ʦʪʨʠʤʘʣʠ ʟʘʛʘʣʴʥʝ ʩʭʚʘʣʝʥʥʷ ʥʘ ʱʦʨʽʯʥʠʭ ʟʚʽʪʘʭ ʣʘʙʦʨʘʪʦʨʽʾ 

ʽʤʫʥʦʣʦʛʽʾ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ ʪʚʘʨʠʥ ʅɸɸʅ (2020ï2024 ʨʨ.), ʘ ʪʘʢʦʞ ʥʘ: ʍʍ 

ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʽʡ 90-

ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʯʣʝʥʘ-

ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʅɸɸʅ, ʟʘʩʣʫʞʝʥʦʛʦ ʜʽʷʯʘ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ ʄʘʢʘʨʘ ɯʚʘʥʘ 

ɸʨʩʝʥʪʽʡʦʚʠʯʘ, ʃʴʚʽʚ, 2022 ʨ.; ʍXI ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʽʡ 100-ʨʽʯʯʶ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ  ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ  ɺʘʩʠʣʷ ʖʭʠʤʦʚʠʯʘ ʐʘʚʢʫʥʘ, ʃʴʚʽʚ, 2023 ʨ; ʍXIɯ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʽʡ 75-ʨʽʯʯʶ ʚʽʜ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʯʣʝʥʘ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʅɸɸʅ 

ʈʦʩʪʠʩʣʘʚʘ ʌʝʜʦʨʫʢʘ, ʃʴʚʽʚ, 2024 ʨ.  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 7 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 1 ʫ ʬʘʭʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʤʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʤʝʪʨʠʯʥʦ ʾ

ʙʘʟʠ ʜʘʥʠʭ Scopus ʪʘ Web of Science, 3 ʩʪʘʪʪ ̔ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

ʪʘ 3 ʪʝʟʘʭ ʥʘʫʢʦʚʠʭ ʜʦʧʦʚʽʜʝʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 167 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʦʛʣʷʜʫ 

ʣʽʪʝʨʘʪʫʨʠ, ʚʠʙʦʨʫ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ, ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, 

ʚʠʩʥʦʚʢʽʚ, ʧʨʦʧʦʟʠʮʽʡ ʚʠʨʦʙʥʠʮʪʚʫ, ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ ʽ ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ 

ʽʣʶʩʪʨʦʚʘʥʘ 55 ʨʠʩʫʥʢʘʤʠ ʪʘ 12 ʪʘʙʣʠʮʷʤʠ. ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴ 220 

ʥʘʡʤʝʥʫʚʘʥʴ, ʟ ʷʢʠʭ 215 ʣʘʪʠʥʠʮʝʁ .   
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ʈʆɿɼɯʃ  1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

 

1.1. ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʧʦʨʦʩʷʪ 

ɼʦʟʨʽʚʘʥʥʷ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ 

ʰʚʠʜʢʦ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʦʢʩʠʛʝʥʘʮʽʷ, ʝʥʪʝʨʘʣʴʥʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʬʣʦʨʠ, ʜʽʾ ʛʦʨʤʦʥʽʚ ʽ ʬʘʢʪʦʨʽʚ 

ʨʦʩʪʫ [11, 46, 189]. ʊʦʥʢʠʡ ʚʽʜʜʽʣ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʝʥʪʝʨʘʣʴʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [29]. ʋ ʧʝʨʰʽ ʛʦʜʠʥʠ ʧʽʩʣʷ 

ʥʘʨʦʜʞʝʥʥʷ ʧʦʨʦʩʷʪ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʚ ʢʠʰʝʯʥʠʢ ʤʦʣʦʟʠʚʘ, ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚʘʛʠ, ʧʣʦʱʽ ʚʩʤʦʢʪʫʚʘʥʥʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ 

ʱʽʪʦʯʢʦʚʦʾ ʦʙʣʷʤʽʚʢʠ ʝʥʪʝʨʦʮʠʪʽʚ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʘʚʪʦʨʠ [1] ʢʠʰʝʯʥʠʢ ʧʦʜʚʦʶʻ 

ʩʚʦʶ ʚʘʛʫ ʪʘ ʟʙʽʣʴʰʫʻ ʜʦʚʞʠʥʫ ʥʘ 30 % ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʜʥʽʚ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ. ʋ 

ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥʷ ʧʦʨʦʩʷʪ ʚʽʜ ʩʚʠʥʦʤʘʪʢʠ ʪʘʢʦʞ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚ ʢʠʰʢʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʨʽʟʢʠʤ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʤʦʣʦʢʘ ʜʦ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʢʦʨʤʽʚ [41, 

61, 130]. ɺʽʜʟʥʘʯʘʶʪʴ ʟʤʽʥʠ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʘʪʨʦʬʽʶ ʚʦʨʩʠʥʦʢ ʽ 

ʛʽʧʝʨʪʨʦʬʽʶ ʢʨʠʧʪ, ʟʥʠʞʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʊʘʢʽ ʟʤʽʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʪʦʥʢʦʛʦ ʪʘ ʪʦʯʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʪʘ ʟʘʛʠʙʝʣʣʶ ʢʣʽʪʠʥ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʢʠʰʝʯʥʠʢʘ (ʤʽʪʦʟ ʪʘ ʘʧʦʧʪʦʟ) [189]. ʇʦʚʥʦʮʽʥʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʧʦʨʦʩʷʪʘʤʠ ʤʦʣʦʟʠʚʘ ʪʘ ʤʦʣʦʢʘ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʷ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʠʡ ʨʽʩʪ ʢʠʰʝʯʥʠʢʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʘʩʠʚʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ. 

ɺʠʨʦʙʣʝʥʥʷ ʧʽʜʰʣʫʥʢʦʚʦʶ ʟʘʣʦʟʦʶ ʪʘ ʝʥʪʝʨʦʮʠʪʘʤʠ ʬʝʨʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʘʤʽʣʘʟʠ ʪʘ ʣʽʧʘʟʠ, ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʥʝʨʚʦʚʠʤ ʽ ʛʦʨʤʦʥʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʤ, ʦʩʦʙʣʠʚʦ 

ʫʧʨʦʜʦʚʞ  ʧʝʨʰʠʭ 6 ʪʠʞʥʽʚ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʧʦʨʦʩʷʪ [28, 143]. ɽʥʪʝʨʦʮʠʪʠ ʧʣʦʜʘ, 

ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʝʥʜʦʮʠʪʦʟʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʨʦʪʷʛʦʤ 3-4 ʪʠʞʥʽʚ 

ʟʘʤʽʥʶʶʪʴʩʷ ʤʝʥʰ ʘʢʪʠʚʥʠʤʠ ʝʥʪʝʨʦʮʠʪʘʤʠ ʜʦʨʦʩʣʦʛʦ ʪʠʧʫ. ʎʝʡ ʧʨʦʮʝʩ ʫ 

ʢʠʰʝʯʥʠʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦ-ʜʠʩʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ [130]. ʊʘʢʘ ʟʤʽʥʘ 

ʚ ʛʝʥʝʨʘʮʽʾ ʝʥʪʝʨʦʮʠʪʽʚ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʨʝʩʽʶ ʬʝʨʤʝʥʪʽʚ ʱʽʪʢʦʚʦʾ ʦʙʣʷʤʽʚʢʠ. 
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ɺʠʩʦʢʘ ʘʢʪʠʚʥʽʩʪʴ ʣʘʢʪʘʟʠ, ʷʢʘ ʻ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦʨʦʩʷʪ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ 

ʽ ʩʪʘʻ ʤʽʥʽʤʘʣʴʥʦʶ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ, ʥʘʪʦʤʽʩʪʴ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʧʦʨʦʩʷʪ ʟʨʦʩʪʘʻ 

ʘʢʪʠʚʥʽʩʪʴ ʩʘʭʘʨʘʟʠ ʪʘ ʤʘʣʴʪʘʟʠ [142]. ʗʢ ʩʪʚʝʨʜʞʫʶʪʴ ʜʦʩʣʽʜʥʠʢʠ [131, 142, 143] 

ʫ ʧʦʨʦʩʷʪ-ʩʠʩʫʥʽʚ ʤʦʞʥʘ ʧʨʠʩʢʦʨʠʪʠ ʢʠʰʢʦʚʝ ʜʦʟʨʽʚʘʥʥʷ, ʩʪʠʤʫʣʶʶʯʠ ʾʭ 

ʜʦʜʘʪʢʦʚʦ ʩʧʦʞʠʚʘʪʠ ʣʝʢʪʠʥ ʢʚʘʩʦʣʽ ʟʚʠʯʘʡʥʦʾ (Phaseolus vulgaris) [116], ʷʢʠʡ 

ʟʘʧʦʙʽʛʘʻ ʚʠʥʠʢʥʝʥʥʶ ʜʽʘʨʝʾ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʧʦʨʦʩʷʪ.  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʢʠʰʝʯʥʠʢʫ ʧʦʨʦʩʷʪ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ, ʟʘʟʚʠʯʘʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʤʽʥʦʶ ʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʽ ʛʣʠʙʠʥʠ ʢʨʠʧʪ 

[61, 65], ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʛʦʜʽʚʣʽ [25, 114, 130]. ɼʦʚʞʠʥʘ 

ʚʦʨʩʠʥʦʢ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʥʘ 30ï40 % ʚʞʝ ʥʘ 4-7 ʜʝʥʴ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ, ʘʣʝ ʡ 

ʪʘʢ ʩʘʤʦ ʰʚʠʜʢʦ ʚʽʜʥʦʚʣʶʚʘʪʠʩʴ ʯʝʨʝʟ 14 ʜʥʽʚ [60]. ʉʢʦʨʦʯʝʥʥʷ ʜʦʚʞʠʥʠ 

ʤʽʢʨʦʚʦʨʩʠʥʦʢ ʝʥʪʝʨʦʮʠʪʽʚ ʥʘ 3-7 ʜʝʥʴ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʧʦʨʦʩʷʪ ʚʽʜ ʩʚʠʥʦʤʘʪʢʠ 

ʚʽʜʟʥʘʯʘʚ ʫ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ Cera [35, 211]. ʂʨʽʤ ʪʦʛʦ, ʟʤʽʥʫ ʘʨʭʽʪʝʢʪʦʥʽʢʠ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʫ ʧʦʨʦʩʷʪ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʽʥʰʠʡ ʪʠʧ ʛʦʜʽʚʣʽ 

ʦʧʠʩʫʚʘʣʠ ʡ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ [21, 63, 95, 143]. ʉʝʨʝʜ ʧʨʠʯʠʥ ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ 

ʚʦʨʩʠʥʦʢ ʚʟʜʦʚʞ ʫʩʴʦʛʦ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʫ ʧʦʨʦʩʷʪ, ʘʚʪʦʨʠ ʚʠʜʽʣʷʣʠ 

ʥʠʟʴʢʝ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ, ʦʩʦʙʣʠʚʦ ʚ ʪʠʭ ʧʦʨʦʩʷʪ, ʷʢʠʭ ʨʽʟʢʦ ʚʽʜʣʫʯʠʣʠ ʽ ʙʝʟ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʧʝʨʝʚʝʣʠ ʥʘ ʛʨʘʥʫʣʴʦʚʘʥʽ ʢʦʨʤʠ. ʂʨʽʤ ʪʦʛʦ, ʟʤʽʥʠ ʚ ʤʦʨʬʦʣʦʛʽʾ 

ʢʠʰʝʯʥʠʢʘ ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʦʢʨʝʤʽ ʢʦʨʤʦʚʽ ʽʥʛʨʝʜʽʻʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ 

ʘʥʪʠʧʦʞʠʚʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʘʥʪʠʛʝʥʥʽ ʙʽʣʢʠ, ʽʥʛʽʙʽʪʦʨʠ ʧʨʦʪʝʘʟʠ ʘʙʦ ʜʝʷʢʽ ʪʠʧʠ 

ʣʝʢʪʠʥʽʚ ʽ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ [114]. ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʠʨʽ ʟʣʘʢʠ ʽ ʥʘʩʽʥʥʷ 

ʙʦʙʦʚʠʭ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʢʠʰʝʯʥʠʢʘ, ʦʩʦʙʣʠʚʦ ʫ 

ʧʦʨʦʩʷʪ. ʇʨʦʪʝ, ʟʛʦʜʦʚʫʚʘʥʥʷ ʾʤ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʦʛʦ (ʥʘʧʨʠʢʣʘʜ, 

ʝʢʩʪʨʫʜʦʚʘʥʦʛʦ, ʤʽʢʨʦʥʽʟʦʚʘʥʦʛʦ, ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ) ʥʘʩʽʥʥʷ ʙʦʙʦʚʠʭ ʽ ʟʣʘʢʽʚ, 

ʟʘʟʚʠʯʘʡ ʧʦʢʨʘʱʫʻ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʧʦʨʦʩʷʪ [116, 131]. ʇ̔ ʩʣʷ ʚʽʜʣʫʯʝʥʥʷ ʦʢʨʝʤʽ 

ʧʦʨʦʩʷʪʘ ʧʽʜ ʜʽʻʶ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʯʘʩʪʢʦʚʦ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʢʦʨʤʫ,  ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʤʽʥ ʫ ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ï ʧʦʨʫʰʫʻʪʴʩʷ ʙʘʨôʻʨʥʘ 

ʬʫʥʢʮʽʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʢʦʥʪʘʢʪʠ ʤʽʞ ʢʣʽʪʠʥʘʤʠ [21, 52, 63]. ʊʘʢʽ ʩʪʘʥʠ ʩʧʨʠʷʶʪʴ ʧʦʷʚʽ 

ʝʥʜʦʪʦʢʩʠʥʽʚ ʫ ʢʨʦʚʽ ʪʘ ʩʧʨʠʯʠʥʷʶʪʴ ʨʦʟʚʠʪʦʢ ʤʽʩʮʝʚʦʛʦ ʟʘʧʘʣʝʥʥʷ [21, 62, 169]. 
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ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʘʚʪʦʨʘʤʠ [169] ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʘʢʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ʪʨʠʚʘʶʪʴ ʙʽʣʴʰʝ 1-2 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ, ʘ ʩʪʫʧʽʥʴ ʾʭ ʨʦʟʚʠʪʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʘʞʢʦʩʪʽ ʩʪʨʝʩʫ ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʪʨʦʬʽ ʾʚʦʨʩʠʥʦʢ ʽ ʛʽʧʝʨʧʣʘʟʽ ʾʢʨʠʧʪ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʪʨʘʚʥʦʾ ʪʘ ʚʩʤʦʢʪʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʠʰʝʯʥʠʢʫ [41, 142, 211]. ɺ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠ ʰʚʠʜʢʦʤʫ ʚʽʜʣʫʯʝʥʥʽ ʧʦʨʦʩʷʪ ʚʽʜ ʩʚʠʥʦʤʘʪʦʢ ʟôʷʚʣʷʻʪʴʩʷ 

ʜʽʘʨʝʷ,  ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ, ʟʤʽʥʶʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʢʠʰʢʦʚʦʾ 

ʬʣʦʨʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʤʥʦʞʝʥʥʷ ʝʥʪʝʨʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʢʦʣʽʙʘʢʪʝʨʽʦʟʫ [11, 159, 174, 209]. 

 

1.1.1. ɻʽʩʪʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʪʦʥʢʦʛʦ ʪʘ ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʽʚ ʢʠʰʝʯʥʠʢʘ 

ʧʦʨʦʩʷʪ 

ʊʦʥʢʠʡ ʚʽʜʜʽʣ ʢʠʰʝʯʥʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʢʠʰʦʢ, ʷʢʽ ʚʽʜʭʦʜʷʪʴ ʢʘʫʜʘʣʴʥʦ 

ʚʽʜ ʧʽʣʦʨʫʩʘ ï ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ, ʧʦʨʦʞʥʴʦʾ ʪʘ ʢʣʫʙʦʚʦʾ. ɼʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢʠʰʢʘ 

ʫʪʚʦʨʶʻ ʧʝʪʣʶ, ʧʦʚʝʨʪʘʶʯʠʩʴ ʟ ʧʨʘʚʦʛʦ ʙʦʢʫ ʥʘ ʣʽʚʠʡ. ɿ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʶ ʢʠʰʢʦʶ 

ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ, ʩʝʢʨʝʪ ʷʢʦʾ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʪʨʘʚʣʝʥʥʽ. ʂʨʽʤ ʪʦʛʦ, 

ʯʝʨʝʟ ʟʘʛʘʣʴʥʫ ʞʦʚʯʥʫ ʧʨʦʪʦʢʫ ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʫ ʢʠʰʢʫ ʧʦʧʘʜʘʻ ʞʦʚʯ, ʷʢʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʪʦʥʢʽʡ ʢʠʰʮʽ, ʚʥʫʪʨʽʰʥʽʡ ʰʘʨ ʷʢʦʾ ʤʘʻ ʪʽʩʥʠʡ ʢʦʥʪʘʢʪ ʽʟ ʚʤʽʩʪʠʤʠʤ [65]. ʉʣʠʟʦʚʘ 

ʦʙʦʣʦʥʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʚʽʜʜʽʣʫ 

ʢʠʰʝʯʥʠʢʘ. ɺ ʪʦʥʢʦʤʫ ʚʽʜʜʽʣʽ ʢʠʰʝʯʥʠʢʘ ʚʦʥʘ ʫʪʚʦʨʶʻ ʧʘʣʴʮʝʧʦʜʽʙʥʽ ʚʠʩʪʫʧʠ, ʷʢʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʚʦʨʩʠʥʢʘʤʠ ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʢʨʠʧʪʠ ʃʽʙʝʨʢôʶʥʘ, ʪʘʢʦʞ 

ʚʽʜʦʤʽ ʷʢ ʢʠʰʢʦʚʽ ʟʘʣʦʟʠ. ʄʦʨʬʦʣʦʛʽʷ ʚʦʨʩʠʥʦʢ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʽ ʮʷ ʪʝʥʜʝʥʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʾʭ ʨʽʟʥʽ ʬʫʥʢʮʽʾ: ʜʦʚʞʠʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʚʽʜ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʜʦ ʩʝʨʝʜʠʥʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʢʨʠʧʪʠ 

ʪʘʢʦʞ ʟʤʽʥʶʶʪʴʩʷ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʩʢʣʘʜʦʤ ʚʟʜʦʚʞ ʢʠʰʝʯʥʠʢʘ ï ʚʦʥʠ ʛʣʠʙʰʽ ʚ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʽ ʧʦʨʦʞʥʽʡ ʢʠʰʮʽ ʪʘ ʤʝʥʰ ʛʣʠʙʦʢʽ ʚ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ [60, 149].  

ɺ ʝʧʽʪʝʣʽʾ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʘ ʧʦʧʫʣʷʮʽʡ ʢʣʽʪʠʥ: ʩʪʦʚʧʯʘʩʪʽ 

(ʧʨʠʟʤʘʪʠʯʥʽ, ʦʙʣʷʤʽʚʢʦʚʽ, ʘʙʩʦʨʙʮʽʡʥʽ) ʝʧʽʪʝʣʽʦʮʠʪʠ, ʢʝʣʠʭʦʧʦʜʽʙʥʽ 

ʝʢʟʦʢʨʠʥʦʮʠʪʠ, ʘʧʽʢʘʣʴʥʦʟʝʨʥʠʩʪʽ ʝʢʟʦʢʨʠʥʦʮʠʪʠ (ʝʢʟʦʢʨʠʥʦʮʠʪʠ ʟ 
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ʘʮʠʜʦʬʽʣʴʥʠʤʠ ʛʨʘʥʫʣʘʤʠ ʘʙʦ ʢʣʽʪʠʥʠ ʇʘʥʥʝʪʘ), ʝʥʜʦʢʨʠʥʦʮʠʪʠ, ʄ-ʢʣʽʪʠʥʠ ʪʘ 

ʙʝʟʦʙʣʷʤʽʚʢʦʚʽ ʝʧʽʪʝʣʽʦʮʠʪʠ (ʩʪʦʚʙʫʨʦʚʽ ʪʘ ʙʣʘʩʪʥʽ ʢʣʽʪʠʥʠ). ʆʙʣʷʤʽʚʢʦʚʽ 

ʝʥʪʝʨʦʮʠʪʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʛʨʫʧʦʶ ʢʣʽʪʠʥ ʚʦʨʩʠʥʦʢ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 

94 %, ʨʝʰʪʫ ï ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ (5 %) ʪʘ ʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ (1 %), ʷʢʽ 

ʧʦʭʦʜʷʪʴ ʟ ʧʦʣʽʧʦʪʝʥʪʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʽʣʷ ʦʩʥʦʚʠ ʢʨʠʧʪ 

[18, 45, 50, 118]. ɿ ʥʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʢʣʽʪʠʥʠ ʧʦʧʝʨʝʜʥʠʢʠ, ʷʢʽ ʧʽʩʣʷ ʤʽʪʦʪʠʯʥʦʛʦ 

ʧʦʜʽʣʫ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʨʽʟʥʽ ʧʦʧʫʣʷʮʽʾ ʝʧʽʪʝʣʽʦʮʠʪʽʚ. ʇʽʜ ʯʘʩ ʤʽʛʨʘʮʽʾ ʚʽʜ ʦʩʥʦʚʠ 

ʜʦ ʘʧʽʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʚʦʨʩʠʥʦʢ ʝʥʪʝʨʦʮʠʪʠ ʜʦʟʨʽʚʘʶʪʴ, ʾʭʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʧʦʯʠʥʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʠ ʜʦʩʷʛʘʶʪʴ ʙʘʟʘʣʴʥʦʾ ʪʨʝʪʠʥʠ ʦʩʽ ʚʦʨʩʠʥʦʢ, 

ʘʙʩʦʨʙʮʽʡʥʘ ʬʫʥʢʮʽʷ ï ʢʦʣʠ ʩʷʛʘʶʪʴ ʚʝʨʰʠʥʠ ʚʦʨʩʠʥʦʢ. ɿʛʦʜʦʤ ʚʦʥʠ ʟʣʫʱʫʶʪʴʩʷ 

ʫ ʧʨʦʩʚʽʪ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ. ʂʨʽʤ ʪʦʛʦ, 

ʣʶʤʽʥʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʝʥʪʝʨʦʮʠʪʽʚ ʤʽʩʪʠʪʴ ʤʽʢʨʦʚʦʨʩʠʥʢʠ 

(ʱʽʪʦʯʢʦʚʫ ʦʙʣʷʤʽʚʢʫ) ʥʘ ʨʽʚʥʽ ʘʧʽʢʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ, ʷʢʘ ʟʙʽʣʴʰʫʻ ʧʦʛʣʠʥʘʣʴʥʫ 

ʧʦʚʝʨʭʥʶ ʚ 15-40 ʨʘʟʽʚ. ʄʝʤʙʨʘʥʘ ʤʽʢʨʦʚʦʨʩʠʥʦʢ ʤʽʩʪʠʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ 

ʛʣʽʢʦʢʘʣʽʢʩ ʟ ʚʠʩʦʢʦʶ ʬʝʨʤʝʥʪʥʦʶ ʪʘ ɸʊʌ-ʘʟʥʦʶ ʘʢʪʠʚʥʽʩʪʶ [168]. ʆʩʥʦʚʥʦʶ 

ʬʫʥʢʮʽʻʶ ʛʣʽʢʦʢʘʣʽʢʩʫ ʻ ʧʨʠʢʨʽʧʣʝʥʥʷ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʪʨʘʚʣʝʥʥʽ ʢʦʨʤʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʙʽʣʢʽʚ ʤʝʤʙʨʘʥ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʝʪʨʘʚʣʝʥʠʭ ʨʝʯʦʚʠʥ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʽʦʥʽʚ ʚʩʝʨʝʜʠʥʫ ʢʣʽʪʠʥʠ.   

ʂʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʦʜʠʥʦʢʦ ʤʽʞ ʝʥʪʝʨʦʮʠʪʘʤʠ, 

ʚʠʜʽʣʷʶʪʴ ʚôʷʟʢʠʡ ʩʣʠʟ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ 

ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʜʦ ʜʠʩʪʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ. ʅʘ ʩʪʘʜʽʾ ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʝʢʨʝʪʫ ʤʘʶʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʫ ʬʦʨʤʫ. ʎʠʪʦʧʣʘʟʤʘ ʮʠʭ ʢʣʽʪʠʥ ʧʽʥʠʩʪʘ, ʷʜʨʦ 

ʧʝʨʝʚʘʞʥʦ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ. ɺʠʨʦʙʣʝʥʥʷ ʥʠʤʠ ʩʣʠʟʫ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʽ ʟʘʣʝʞʠʪʴ 

ʮʝ ʚʽʜ ʚʧʣʠʚʫ ʭʦʣʽʥʝʨʛʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʥʝʡʨʦʧʝʧʪʠʜʽʚ, ʛʦʨʤʦʥʽʚ ʪʘ ʪʦʢʩʠʥʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʛʫʩʪʦʪʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʩʣʠʟʫ. 

ɽʥʪʝʨʦʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ, ʷʢʠʭ ʻ ʥʘʡʤʝʥʰʝ, ʚʠʨʦʙʣʷʶʪʴ ʛʦʨʤʦʥʠ ʜʣʷ ʨʝʛʫʣʷʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ [60, 105, 157]. 

ɽʧʽʪʝʣʽʡ ʢʠʰʢʽʚʥʠʢʘ ʩʚʠʥʝʡ ʧʽʜʜʘʻʪʴʩʷ ʧʦʚʥʦʤʫ ʦʥʦʚʣʝʥʥʶ ʢʦʞʥʽ 2-3 ʜʥʽ, 

ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʢʠʰʢʦʚʠʤʠ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʦʩʥʦʚʽ 

ʢʨʠʧʪ. ʂʠʰʢʦʚʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʛʝʥʝʨʫʶʪʴ ʧʫʣ ʚʠʩʦʢʦʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ 
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ʪʨʘʥʟʠʪʥʦ-ʘʤʧʣʽʬʽʢʫʶʯʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʘʙʦ ʤʽʛʨʫʶʪʴ ʚʛʦʨʫ ʧʦ ʚʦʨʩʠʥʢʘʭ ʽ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʝʥʪʝʨʦʮʠʪʠ ʪʘ ʩʝʢʨʝʪʦʨʥʽ ʢʣʽʪʠʥʠ, ʘʙʦ ʤʽʛʨʫʶʪʴ ʜʦ ʦʩʥʦʚʠ 

ʢʨʠʧʪ, ʜʝ ʚʦʥʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʢʣʽʪʠʥʠ ʇʘʥʥʝʪʘ, ʷʢʽ ʩʝʢʨʝʪʫʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʽ 

ʧʝʧʪʠʜʠ. ɹʘʣʘʥʩ ʤʽʞ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷʤ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ 

ʢʦʥʪʨʦʣʶʻ ʝʧʽʪʝʣʽʘʣʴʥʠʡ ʛʦʤʝʦʩʪʘʟ ʢʠʰʝʯʥʠʢʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʡʦʛʦ ʮʽʣʽʩʥʽʩʪʴ [18, 

45, 50, 118, 125, 194].   

ɽʧʽʪʝʣʽʡ, ʱʦ ʚʠʩʪʠʣʘʻ ʢʨʠʧʪʠ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʝʧʽʪʝʣʽʶ ʚʦʨʩʠʥʢʠ. ɼʦ ʡʦʛʦ 

ʩʢʣʘʜʫ ʪʘʢʦʞ ʚʦʜʷʪʴ ʧʨʠʟʤʘʪʠʯʥʽ ʝʧʽʪʝʣʽʦʮʠʪʠ, ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, 

ʝʥʜʦʢʨʠʥʦʮʠʪʠ, ʝʧʽʢʘʣʴʥʦ-ʟʝʨʥʠʩʪʽ ʝʢʟʦʢʨʠʥʦʮʠʪʠ ʪʘ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ. ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠʟʤʘʪʠʯʥʽ ʝʧʽʪʝʣʽʦʮʠʪʠ ʚ ʢʨʠʧʪʘʭ ʤʘʶʪʴ ʥʠʞʯʫ ʬʝʨʤʝʥʪʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʥʰʫ ʦʙʣʷʤʽʚʢʫ, ʥʽʞ ʝʥʪʝʨʦʮʠʪʠ ʚʦʨʩʠʥʦʢ. ʂʣʽʪʠʥʠ ʇʘʥʥʝʪʘ, ʷʢʽ ʚ 

ʤʽʢʨʦʛʨʘʥʫʣʘʭ ʮʠʪʦʧʣʘʟʤʠ ʤʽʩʪʷʪʴ ʣʽʟʦʮʠʤʠ ʪʘ ʜʝʬʝʥʟʠʥʠ, ʩʧʨʠʷʶʪʴ ʧʽʜʪʨʠʤʮʽ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʙʘʨôʻʨʫ. ʎʽ ʢʣʽʪʠʥʠ ʜʦʙʨʝ ʦʧʠʩʘʥʽ ʫ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʚʠʜʽʚ 

ʪʚʘʨʠʥ, ʘ ʫ ʩʚʠʥʝʡ ʾʭ ʚʠʷʚʠʣʠ ʚʽʜʥʦʩʥʦ ʥʝʱʦʜʘʚʥʦ. ɼʦʩʣʽʜʥʠʢʠ [10, 11, 12, 50, 202] 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʮʽ ʢʣʽʪʠʥʠ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʧʦʨʫʯ ʟʽ ʩʪʦʚʙʫʨʦʚʠʤʠ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʢʨʠʧʪʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ. 

ʆʢʨʝʤʦ ʚʘʨʪʦ ʟʛʘʜʘʪʠ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ 12-ʧʘʣʦʾ ʢʠʰʢʠ, ʱʦ 

ʚʠʨʽʟʥʷʻʪʴʩʷ ʪʦʥʢʠʤ ʤôʷʟʦʚʠʤ ʰʘʨʦʤ ʪʘ ʥʘʷʚʥʽʩʪʶ ʜʫʦʜʝʥʘʣʴʥʠʭ ʟʘʣʦʟ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʢʣʘʜʥʠʤʠ ʘʣʴʚʝʦʣʷʨʥʦ-ʪʨʫʙʯʘʩʪʠʤʠ ʨʦʟʛʘʣʫʞʝʥʥʷʤʠ, ʧʝʨʝʚʘʞʥʦ 

ʩʣʠʟʠʩʪʠʭ ʟʘʣʦʟ. ɰʭ ʚʠʚʽʜʥʽ ʧʨʦʪʦʢʠ ʚʠʩʪʝʣʝʥʽ ʦʜʥʦʰʘʨʦʚʠʤ ʢʫʙʽʯʥʠʤ ʯʠ 

ʧʨʠʟʤʘʪʠʯʥʠʤ ʝʧʽʪʝʣʽʻʤ, ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ ʢʨʠʧʪʠ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʩʚʽʪ 

ʢʠʰʝʯʥʠʢʘ. ʂʽʥʮʝʚʽ ʚʽʜʜʽʣʠ ʨʦʟʤʽʱʝʥʽ ʫ ʧʽʜʩʣʠʟʦʚʽʡ ʦʩʥʦʚʽ. ʉʝʢʨʝʪ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ 

ʟʘʣʦʟʠ ʤʽʩʪʠʪʴ ʥʝʡʪʨʘʣʴʥʽ ʛʣʽʢʦʧʨʦʪʝʾʜʠ.  

ʇʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʘʨʦʤ ʧʫʭʢʦʾ ʚʦʣʦʢʥʠʩʪʦʾ ʥʝʦʬʦʨʤʣʝʥʦʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʢʦʣʘʛʝʥʦʚʠʤʠ ʪʘ ʝʣʘʩʪʠʯʥʠʤʠ ʚʦʣʦʢʥʘʤʠ), ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʢʨʦʚʦʥʦʩʥʠʭ, ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ, ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ, ʘ ʪʘʢʦʞ ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʪʦʥʢʠʡ ʰʘʨ ʛʣʘʜʢʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʽʜʩʣʠʟʦʚʽʡ ʦʩʥʦʚʽ ʫʪʚʦʨʶʻ ʩʢʣʘʜʢʠ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ, ʟʙʽʣʴʰʫʶʯʠ ʧʣʦʱʫ ʾʭ 

ʧʦʚʝʨʭʥʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʽʩʥʽʰʠʡ ʢʦʥʪʘʢʪ ʟ ʚʤʽʩʪʠʤʠʤ ʧʨʦʩʚʽʪʫ. ʋ ʧʽʜʩʣʠʟʦʚʦʤʫ 

ʰʘʨʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʄʝʡʩʥʝʨʦʚʝ ʥʝʨʚʦʚʝ ʩʧʣʝʪʽʥʥʷ, ʷʢʝ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 
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ʢʦʥʪʨʦʣʽ ʩʝʢʨʝʮʽʾ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ ʪʦʥʫʩʫ ʩʫʜʠʥ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ, 

ʪʘʢʦʞ ʚʠʢʦʥʫʻ ʩʝʥʩʦʨʥʫ ʬʫʥʢʮʽʶ.  ʆʢʨʝʤʽ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʚʦʨʩʠʥʦʢ ʽ ʧʨʠ ʩʢʦʨʦʯʝʥʥʽ ʩʧʨʠʷʶʪʴ ʨʫʭʫ ʚʦʨʩʠʥʦʢ 

ʢʠʰʝʯʥʠʢʘ. ʄôʷʟʦʚʠʡ ʰʘʨ  ʧʦʙʫʜʦʚʘʥʠʡ ʽʟ ʮʠʨʢʫʣʷʨʥʠʭ ʪʘ ʧʦʟʜʦʚʞʥʽʭ ʤôʷʟʽʚ, ʤʽʞ 

ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʫʜʠʥʠ ʪʘ ʚʫʟʣʠ ʥʝʨʚʦʚʦʛʦ ʤôʷʟʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʩʧʣʝʪʝʥʥʷ ï 

ɸʫʝʨʙʘʭʦʚʝ ʩʧʣʝʪʽʥʥʷ, ʷʢʝ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʫʭʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ. ɽʥʪʝʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʤʘʻ ʟʚôʷʟʢʠ ʟ ʚʝʛʝʪʘʪʠʚʥʦʶ ʥʝʨʚʦʚʦʶ 

ʩʠʩʪʝʤʦʶ (ʩʠʤʧʘʪʠʯʥʽ ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʚʦʣʦʢʥʘ), ʷʢʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʪʫʧʽʥʴ 

ʘʢʪʠʚʥʦʩʪʽ ʝʥʪʝʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɿʦʚʥʽʰʥʽʡ ʰʘʨ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʝʨʦʟʥʦʶ ʦʙʦʣʦʥʢʦʶ [60].  

ʆʙʤʽʥ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʨʽʜʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʘʧʽʣʷʨʘʤʠ ʪʘ 

ʣʽʤʬʘʪʠʯʥʠʤʠ ʩʫʜʠʥʘʤʠ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʝʯʦʚʠʥʠ ʚʩʤʦʢʪʫʚʘʣʠʩʴ ʚ ʢʨʦʚ ʟ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʮʠʭ ʢʣʽʪʠʥ, ʙʘʟʘʣʴʥʫ 

ʤʝʤʙʨʘʥʫ, ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʫ ʨʽʜʠʥʫ ʪʘ ʢʘʧʽʣʷʨʥʫ ʤʝʤʙʨʘʥʫ.  

ʊʦʚʩʪʠʡ ʚʽʜʜʽʣ ʢʠʰʝʯʥʠʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʣʽʧʦʾ, ʦʙʦʜʦʚʦʾ ʪʘ ʧʨʷʤʦʾ ʢʠʰʢʠ. 

ʈʦʟʚʠʪʦʢ ʡʦʛʦ ʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʚʠʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʘʮʽʦʥʫ. ʂʦʨʤ, ʷʢʠʡ 

ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʰʣʷʭʦʤ ʙʨʦʜʽʥʥʷ, ʟʘʟʚʠʯʘʡ ʥʘʜʭʦʜʠʪʴ ʘʙʦ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʩʣʽʧʫ ʢʠʰʢʫ. ʊʦʚʩʪʘ ʢʠʰʢʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚʽʜ ʩʣʽʧʦʾ ʜʦ ʾʾ 

ʟʘʢʽʥʯʝʥʥʷ ʚ ʟʘʜʥʴʦʤʫ ʧʨʦʭʦʜʽ (ʧʨʷʤʦʶ). ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʩʭʽʜʥʦʾ, ʧʦʧʝʨʝʯʥʦʾ ʽ 

ʥʠʟʭʽʜʥʦʾ ʯʘʩʪʠʥ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʘʮʽʦʥʫ ʪʚʘʨʠʥʠ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʟʤʽʥ ʫ ʚʠʩʭʽʜʥʽʡ ʦʙʦʜʦʚʽʡ ʢʠʰʮʽ. ʉʧʽʨʘʣʴʥʘ ʪʦʚʩʪʘ ʢʠʰʢʘ ʩʚʠʥʽ ʥʘʛʘʜʫʻ ʩʪʠʩʥʫʪʫ 

ʧʨʫʞʠʥʫ. ʇʨʷʤʘ ʢʠʰʢʘ ʻ ʤʽʩʮʝʤ ʟôʻʜʥʘʥʥʷ ʢʽʥʮʝʚʦʾ ʯʘʩʪʠʥʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʟʽ 

ʰʢʽʨʦʶ, ʟʘʤʠʢʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤôʷʟʦʚʦʛʦ ʩʬʽʥʢʪʝʨʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʣʘʜʢʠʭ 

ʽ ʧʦʧʝʨʝʯʥʦ-ʧʦʩʤʫʛʦʚʘʥʠʡ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. 

ʉʪʽʥʢʘ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩʬʦʨʤʦʚʘʥʘ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ, ʧʽʜʩʣʠʟʦʚʦʶ 

ʦʩʥʦʚʦʶ, ʤôʷʟʦʚʦʶ ʪʘ ʩʝʨʦʟʥʦʶ ʦʙʦʣʦʥʢʘʤʠ. ɺʽʜʩʫʪʥʽ ʚʦʨʩʠʥʢʠ, ʥʘʷʚʥʽ ʢʨʠʧʪʠ ʪʘ 

ʮʠʨʢʫʣʷʨʥʽ ʢʠʰʢʦʚʽ ʩʢʣʘʜʢʠ. ʉʝʨʦʟʥʘ ʦʙʦʣʦʥʢʘ ʪʠʧʦʚʦʾ ʙʫʜʦʚʠ, ʚʦʥʘ ʦʪʦʯʫʻ 

ʪʦʚʩʪʠʡ ʢʠʰʝʯʥʠʢ, ʧʨʦʪʝ ʚ ʧʨʷʤʽʡ ʢʠʰʮʽ ʟʘʤʽʥʶʻʪʴʩʷ ʘʜʚʝʥʪʠʮʽʻʶ. ʄôʷʟʦʚʘ 

ʦʙʦʣʦʥʢʘ ʜʦʩʠʪʴ ʪʦʚʩʪʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 2-ʭ ʰʘʨʽʚ ʛʣʘʜʢʠʭ ʤôʷʟʽʚ, ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ. ʄʽʞ ʮʠʤʠ ʰʘʨʘʤʠ ʨʦʟʤʽʱʫʻʪʴʩʷ 



33 

 

ʧʫʭʢʘ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʟ ʥʝʨʚʦʚʠʤʠ ʩʧʣʝʪʽʥʥʷʤʠ ʪʘ ʩʫʜʠʥʘʤʠ. ʇʽʜʩʣʠʟʦʚʘ ʦʩʥʦʚʘ 

ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʨʢʫʣʷʨʥʠʭ ʩʢʣʘʜʦʢ ʪʘ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʾʜʥʠʭ ʚʫʟʣʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʫʜʠʥʥʽ ʪʘ ʥʝʨʚʦʚʽ ʧʽʜʩʣʠʟʦʚʽ ʩʧʣʝʪʝʥʥʷ. 

ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʰʘʨʘʤʠ: 

ʝʧʽʪʝʣʽʡ, ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʪʘ ʤôʷʟʦʚʘ ʧʣʘʩʪʠʥʢʘ. ʇʨʠʟʤʘʪʠʯʥʽ ʝʧʽʪʝʣʽʦʮʠʪʠ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʪʠʥʘʤʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ, ʤʘʶʪʴ ʪʦʥʰʫ ʦʙʣʷʤʽʚʢʫ ʪʘ ʥʝ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʧʨʠʩʪʽʥʢʦʚʦʤʫ ʪʨʘʚʣʝʥʥʽ. ɺ ʢʨʠʧʪʘʭ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ ï ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʢʣʽʪʠʥʠ ʇʘʥʥʝʪʘ ʚʽʜʩʫʪʥʽ [45, 50].  

 

1.2. ʈʦʣʴ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥʠ ʪʘ APUD-ʩʠʩʪʝʤʠ ʚ ʦʨʛʘʥʽʟʤʽ  

ʪʚʘʨʠʥ 

ʂʠʰʝʯʥʠʢ ʦʧʠʩʫʶʪʴ ʷʢ ʥʘʡʙʽʣʴʰʠʡ ʝʥʜʦʢʨʠʥʥʠʡ ʦʨʛʘʥ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ 

ʯʝʨʝʟ ʚʠʜʽʣʝʥʥʷ ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʦʮʠʪʘʤʠ ʙʽʣʴʰ ʷʢ 30 ʛʦʨʤʦʥʽʚ [56, 83]. 

ɽʥʪʝʨʦʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ APUD-ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʪʘ ʯʝʨʝʟ 

ʩʭʦʞʽʩʪʴ ʟ ʥʝʡʨʦʥʘʤʠ ʾʭ ʜʦʚʰʠʡ ʯʘʩ ʥʘʟʠʚʘʣʠ  çʥʝʡʨʦʝʥʜʦʢʨʠʥʥʠʤʠè ʢʣʽʪʠʥʘʤʠ. 

ʇʨʦʪʝ, Andrew ʪʘ ʽʥ. (1998) ʜʦʚʽʚ ʧʦʭʦʜʞʝʥʥʷ ʾʭ ʟ ʝʥʪʦʜʝʨʤʠ [9, 124]. ʇʦʣʽʧʦʪʝʥʪʥʘ 

ʩʪʦʚʙʫʨʦʚʘ ʢʣʽʪʠʥʘ ʢʠʰʝʯʥʠʢʫ ʜʽʣʠʪʴʩʷ ʽ ʜʘʻ ʧʦʯʘʪʦʢ ʘʙʩʦʨʙʪʠʚʥʠʤ ʝʥʪʝʨʦʮʠʪʘʤ 

ʪʘ ʢʣʽʪʠʥʘʤ ʧʦʧʝʨʝʜʥʠʢʘʤ ʩʝʢʨʝʪʦʨʥʠʭ ʝʥʪʝʨʦʮʠʪʽʚ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʘʶʪʴ 

ʧʦʯʘʪʦʢ ʢʣʽʪʠʥʘʤ ʇʘʥʥʝʪʘ, ʢʝʣʠʭʦʧʦʜʽʙʥʠʤ ʝʥʪʝʨʦʮʠʪʘʤ ʽ ʧʦʧʝʨʝʜʥʠʢʫ 

ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ. ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʫ ʧʦʧʝʨʝʜʥʠʢʘ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʦʾ ʢʣʽʪʠʥʠ, ʘʙʦ ʞ ʫ ʧʦʧʝʨʝʜʥʠʢʘ ʥʝ-ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʦʾ ʢʣʽʪʠʥʠ, 

ʱʦ ʜʘʻ ʧʦʯʘʪʦʢ ʨʝʰʪʽ ʧʦʧʫʣʷʮʽʡ ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ [14, 18, 135].  

ɽɽʂ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʢʨʝʮʽʾ ʧʨʦʜʫʢʪʽʚ:  ɽʂ ʧʨʦʜʫʢʫʶʪʴ ʩʝʨʦʪʦʥʽʥ, 

ʤʝʣʘʪʦʥʽʥ, ʩʫʙʩʪʘʥʮʽʶ P ʪʘ ʚ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʩʝʢʨʝʪʠʥ, ʛʘʤʤʘ-ʘʤʽʥʦʤʘʩʣʷʥʫ 

ʢʠʩʣʦʪʫ, ʛʫʘʥʽʣʽʥ ʪʘ ʜʝʱʦ ʤʝʥʰʝ ʢʦʨʪʠʢʦʣʽʙʝʨʠʥ; I-ʢʣʽʪʠʥʠ ʩʠʥʪʝʟʫʶʪʴ 

ʭʦʣʝʮʠʩʪʦʢʽʥʽʥ, X-ʢʣʽʪʠʥʠ (ɸ-ʢʣʽʪʠʥʠ) ï ʛʨʝʣʽʥ, L-ʢʣʽʪʠʥʠ ï  ʛʣʶʢʘʛʦʥʦʧʦʜʽʙʥʠʡ 

ʧʝʧʪʠʜ, D-ʢʣʽʪʠʥʠ ï ʩʦʤʘʪʦʩʪʘʪʠʥ, K-ʢʣʽʪʠʥʠ ï ʛʘʩʪʨʘʣʴʥʠʡ ʽʥʛʽʙʫʶʯʠʡ ʧʝʧʪʠʜ ʪʘ 

N-ʢʣʽʪʠʥʠ ï ʥʝʡʨʦʪʝʥʟʠʥ [28, 31, 128]. 
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ɽʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ ʢʣʽʪʠʥʠ (Eʂ) ʢʣʽʪʠʥʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ EEʂ h ʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʷʢʽ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʚ ʰʣʫʥʢʫ, ʪʦʥʢʦʤʫ ʪʘ ʪʦʚʩʪʦʤʫ ʚʽʜʜʽʣʽ 

ʢʠʰʝʯʥʠʢʘ. ʋ ʩʚʽʡ ʯʘʩ ʚʯʝʥʽ [56, 167, 196] ʟʘʟʥʘʯʠʣʠ, ʱʦ ʧʦʥʘʜ 70 % ʢʣʽʪʠʥʠ Eʂ ʚ 

ʧʦʧʫʣʷʮʽʾ EEʂ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʫ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʧʨʠʙʣʠʟʥʦ 

ʜʦ 40 % ʾʭ ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʷʤʫ ʢʠʰʢʫ [4, 70].  

ʅʘʡʙʽʣʴʰʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ɽɽʂ ʚʠʷʚʣʷʶʪʴ ʫ  ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ, ʤʝʥʰʝ ï ʫ 

ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ ʽ ʜʝʱʦ ʙʽʣʴʰʝ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʫ ʧʨʷʤʽʡ ʢʠʰʮʽ [124, 161, 167].  

 ɿʘʣʝʞʥʦ ʚʽʜ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʤʽʱʝʥʥʷ ɽɽʂ ʧʦ 

ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʫ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʥʘ 2 ʛʨʫʧʠ: çʚʽʜʢʨʠʪʽè ï ʤʘʶʪʴ ʚʠʜʦʚʞʝʥʫ ʬʦʨʤʫ 

ʫ ʚʠʛʣʷʜʽ ʛʦʨʣʘ ʧʣʷʰʢʠ ʟ ʚʦʨʩʠʥʢʘʤʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʨʦʩʚʽʪʦʤ 

ʢʠʰʝʯʥʠʢʘ ʪʘ çʟʘʢʨʠʪʽè ï ʟʚôʷʟʘʥʽ ʟ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ ʪʘ ʥʝ ʜʦʩʷʛʘʶʪʴ ʧʨʦʩʚʽʪʫ 

ʢʠʰʝʯʥʠʢʘ, ʘ ʦʪʞʝ ʥʝ ʤʘʶʪʴ ʚʦʨʩʠʥʦʢ. ʂʣʽʪʠʥʠ ʧʝʨʰʦʛʦ ʪʠʧʫ ʘʢʪʠʚʫʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʤʽʩʪʠʤʦʤʫ ʧʨʦʩʚʽʪʫ, ʘ çʟʘʢʨʠʪʽè ï ʟʘʚʜʷʢʠ ʥʝʡʨʦʥʥʠʤ ʯʠ ʛʫʤʦʨʘʣʴʥʠʤ ʩʠʛʥʘʣʘʤ. 

ɺʦʥʠ ʥʘʢʦʧʠʯʫʶʪʴ ʩʝʢʨʝʪʦʨʥʽ ʧʨʦʜʫʢʪʠ ʚ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʛʨʘʥʫʣʘʭ ʪʘ 

ʚʠʚʽʣʴʥʷʶʪʴ ʾʭ ʥʘ ʙʘʟʘʣʴʥʽʡ ʤʝʤʙʨʘʥʽ ʟʘ ʚʧʣʠʚʫ ʭʽʤʽʯʥʠʭ, ʥʝʡʨʦʥʥʠʭ ʪʘ ʽʥʰʠʭ 

ʩʠʛʥʘʣʽʚ [7, 59]. 

ɽʥʪʝʨʦʝʥʜʦʢʨʠʥʥʽ ʢʣʽʪʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʾʭ ʮʠʪʦʧʣʘʟʤʽ 

ʨʽʟʥʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʩʝʢʨʝʪʦʨʥʠʭ ʚʝʟʠʢʫʣ. ɭ ʢʣʽʪʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʽ ʚʝʟʠʢʫʣʠ ʟʽ 

ʱʽʣʴʥʠʤ ʷʜʨʦʤ (LDCV) ʪʘ ʤʝʥʰʽ, ʱʦ ʤʽʩʪʷʪʴ ʩʠʥʘʧʪʠʯʥʽ ʤʽʢʨʦʚʝʟʠʢʫʣʠ (SLMV), 

ʧʦʜʽʙʥʽ ʜʦ ʪʠʭ, ʷʢʽ ʻ ʚ ʥʝʡʨʦʥʘʭ. ʂʦʤʧʦʥʝʥʪʠ ʮʠʭ ʚʝʟʠʢʫʣ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʷʢ ʟʘʛʘʣʴʥʽ ʤʘʨʢʝʨʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ EEC ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ [55, 196, 198]. 

ɽɽʂ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʜʝʷʢʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʬʽʟʽʦʣʦʛʽʾ ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ɸʬʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʜʦʩʷʛʘʶʪʴ ʪʘ 

ʽʥʥʝʨʚʫʶʪʴ ʩʪʽʥʢʫ ʐʂʊ, ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʝʧʽʪʝʣʽʻʤ. ʇʨʦʜʫʢʪʠ ʩʝʢʨʝʮʽʾ ɽɽʂ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʝʮʝʧʪʦʨʘʤʠ, ʱʦ ʨʦʟʤʽʱʝʥʽ ʚʟʜʦʚʞ ʘʬʝʨʝʥʪʥʠʭ ʚʦʣʦʢʦʥ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʫ ʪʘ ʘʢʪʠʚʫʶʪʴ ʾʭ. ɸʢʪʠʚʦʚʘʥʽ ʘʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟʽ ʩʪʦʚʙʫʨʦʤ ʤʦʟʢʫ. ʅʝʡʨʦʥʥʘ ʽʥʬʦʨʤʘʮʽʷ ʨʝʛʫʣʶʻ ʯʠʩʣʝʥʥʽ ʬʫʥʢʮʽʾ, 

ʘ ʩʘʤʝ ʤʦʪʦʨʠʢʫ, ʽʤʫʥʽʪʝʪ, ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʪʘ ʢʨʦʚʦʦʙʽʛ [17, 40, 48, 56, 77].   
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ʋ ʜʦʩʣʽʜʞʝʥʥʽ Roth [153] ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʪʦʚʩʪʦʾ ʢʠʰʢʠ ʤʠʰʝʡ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʘʪʝʨʥʠ ʣʦʢʘʣʽʟʘʮʽʾ ʧʝʧʪʠʜʥʠʭ ʤʘʨʢʝʨʽʚ ʜʣʷ ʨʽʟʥʠʭ EEʉ. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʩʝʨʦʪʦʥʽʥ ʽ ʩʫʙʩʪʘʥʮʽʷ ʈ ʥʝ ʟʤʦʛʣʠ ʩʧʽʣʴʥʦ ʣʦʢʘʣʽʟʫʚʘʪʠʩʷ ʟ ʧʝʧʪʠʜʦʤ 

YY, GLP-1, ʭʦʣʝʮʠʩʪʦʢʽʥʽʥʦʤ ʘʙʦ ʥʝʡʨʦʪʝʥʟʠʥʦʤ ʽ ʱʦ ʦʩʪʘʥʥʽ ʯʦʪʠʨʠ ʧʝʧʪʠʜʥʽ 

ʤʘʨʢʝʨʠ ʯʘʩʪʦ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʦʜʠʥ ʟ ʦʜʥʠʤ. ɼʦʩʣʽʜʥʠʢʠ ʧʨʝʜʩʪʘʚʠʣʠ ʮʽ ʚʠʩʥʦʚʢʠ 

ʷʢ ʜʦʢʘʟʠ ʜʚʦʭ ʛʽʣʦʢ ʢʣʽʪʠʥʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʣʽʪʠʥʠ ʧʨʠʻʜʥʘʣʠʩʷ ʜʦ 

ʣʽʥʽʾ EEC [5, 11, 14, 94, 135, 182, 203].  

ʇʝʨʰʽ ʦʧʠʩʠ ʮʠʭ ʢʣʽʪʠʥ ʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ 

ʙʽʣʴʰʝ ʩʪʦʣʽʪʪʷ ʪʦʤʫ. ʉʝʨʝʜ ʚʠʜʘʪʥʠʭ ʨʘʥʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʙʫʣʠ ʈʫʜʦʣʴʬ 

ʇʝʪʝʨ ɻʝʡʜʝʥʛʘʡʥ, ʷʢʠʡ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʚ ʥʦʚʠʡ ʢʣʘʩ ʧʨʦʟʦʨʠʭ ʢʣʽʪʠʥ (1868) ʫ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʫ ʢʨʦʣʠʢʘ ʪʘ ʩʦʙʘʢʠ, ʇʘʫʣʴ ʃʘʥʛʝʨʛʘʥʩ ï ʽʜʝʥʪʠʬʽʢʫʚʘʚ 

ʧʘʥʢʨʝʘʪʠʯʥʽ ʦʩʪʨʽʚʮʽ ʚ 1869 ʨʦʮʽ, ʽ ʏʽʘʢʢʦ, ʷʢʠʡ ʚʚʽʚ ʪʝʨʤʽʥ çʝʥʪʝʨʦʭʨʦʤʘʬʬʽʥè 

(1906) [151, 162].  

ʉʣʽʜ ʟʛʘʜʘʪʠ ʡ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʯʝʥʦʛʦ ʄʠʢʦʣʫ ʂʫʣʴʯʠʮʴʢʦʛʦ, ʷʢʠʡ ʪʘʢʦʞ 

ʚʽʜʽʛʨʘʚ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʚʠʚʯʝʥʥʽ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ (1887 ʨʽʢ), ʱʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʝʣʦ ʜʦ ʚʽʜʢʨʠʪʪʷ ʜʠʬʫʟʥʦʾ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ ʚ 

ʢʠʰʝʯʥʠʢʫ. ɺʽʥ ʦʧʠʩʘʚ ʟʝʨʥʠʩʪʽ ʢʣʽʪʠʥʠ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʢʨʠʧʪʘʭ ʢʦʪʽʚ ʽ 

ʩʦʙʘʢ. ʇʨʦ ʩʚʦʻ ʚʽʜʢʨʠʪʪʷ ʂʫʣʴʯʠʮʴʢʠʡ ʥʘʧʠʩʘʚ ʪʘʢ: çʋ ʝʧʽʪʝʣʽʘʣʴʥʦʤʫ ʰʘʨʽ 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʷ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ ʢʣʽʪʠʥʠ, ʷʢʽ, ʥʘʩʢʽʣʴʢʠ ʤʝʥʽ ʚʽʜʦʤʦ, 

ʜʦʩʽ ʥʝ ʙʫʣʠ ʦʧʠʩʘʥʽ ʽʥʰʠʤʠ ʚʯʝʥʠʤʠ ʽ ʷʢʽ, ʙʝʟ ʩʫʤʥʽʚʫ, ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʢʠʡ ʽʥʪʝʨʝʩ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʫʯʘʩʥʠʭ ʟʥʘʥʴ ʧʨʦ ʛʽʩʪʦʣʦʛʽʶ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫè [58, 151]. ʋ 

ʮʝʡ ʧʝʨʽʦʜ ʱʝ ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʧʨʦ ʬʫʥʢʮʽʾ ʮʠʭ ʢʣʽʪʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʪʘ ʾʭ 

ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʧʦʨʦʜʞʫʚʘʣʦ ʩʫʧʝʨʝʯʢʠ ʩʝʨʝʜ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʧʨʠʟʚʝʣʦ 

ʜʦ ʚʝʣʠʢʦʾ ʧʣʫʪʘʥʠʥʠ ʪʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʾʭ ʪʣʫʤʘʯʝʥʥʷ. ʊʽ ʩʘʤʽ ʢʣʽʪʠʥʠ ʙʫʣʠ ʦʧʠʩʘʥʽ 

ʷʢ ʢʣʽʪʠʥʠ ʂʫʣʴʯʠʮʴʢʦʛʦ, ʞʦʚʪʽ ʢʣʽʪʠʥʠ ʐʤʽʜʪʘ, ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ ʢʣʽʪʠʥʠ ʏʽʘʢʢʦ, 

ʘʨʛʝʥʪʘʬʽʥʥʽ ʘʙʦ ʩʨʽʙʣʦʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʢʣʽʪʠʥʠ ʄʘʩʩʦʥʘ ʪʘ ʭʨʦʤʦʘʨʛʝʥʪʘʬʽʥʥʽ 

ʢʣʽʪʠʥʠ ʂʦʨʜʴʻ ʟʘ ʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʾʭ ʚʠʚʯʘʣʠ [53, 166]. ʊʽʣʴʢʠ ʫ 1906 ʨʦʮʽ 

ʏʽʘʢʢʦ ʧʨʠʧʫʩʪʠʚ, ʱʦ ʪʝʨʤʽʥ Eʂ ʩʣʽʜ ʙʫʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʭ ʢʣʽʪʠʥ ʪʘ ʾʭʥʴʦʛʦ ʘʥʘʪʦʤʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ [43]. 

ɺʥʝʩʦʢ ʫʩʽʭ ʮʠʭ ʫʯʝʥʠʭ ʩʧʨʠʷʚ ʦʧʠʩʫ ʜʠʬʫʟʥʦʾ ʥʝʡʨʦʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ 
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ʌʝʡʨʪʝʨʦʤ (1938), ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʨʦʟʫʤʽʪʠ ʩʠʥʮʠʪʽʘʣʴʥʫ ʨʝʛʫʣʷʪʦʨʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʩʢʣʘʜʘʣʘʩʷ ʷʢ ʟ ʝʥʜʦʢʨʠʥʥʠʭ, ʪʘʢ ʽ ʟ ʥʝʡʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [4, 58, 111]. 

ʑʦʜʦ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ, ʪʦ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ 

ʧʨʦ ʾʾ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ. ɽʂ-ʢʣʽʪʠʥʠ ʙʽʣʴʰʽ ʙʽʣʷ ʦʩʥʦʚʠ ʪʘ ʟʚʫʞʫʶʪʴʩʷ ʘʧʽʢʘʣʴʥʦ, 

ʯʘʩʪʦ ʬʦʨʤʫʶʪʴ ʱʽʪʦʯʢʦʚʫ ʦʙʣʷʤʽʚʢʫ [196]. ʗʜʨʦ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʘ ʬʦʨʤʦʶ 

ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʷʜʨʘ ʩʫʩʽʜʥʽʭ ʢʣʽʪʠʥ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʙʘʟʘʣʴʥʦ, ʤʦʞʝ ʤʽʩʪʠʪʠ 1 ʘʙʦ 2 ʷʜʝʨʮʷ. ɽʂ- ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʟôʻʜʥʘʥʥʷ ʟ ʥʝʨʚʦʚʠʤʠ 

ʚʦʣʦʢʥʘʤʠ, ʱʦ ʙʫʣʦ ʯʽʪʢʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʫ ʨʦʙʦʪʘʭ Simard ʪʘ ʽʥʰʠʭ [94, 166]. 

ʎʠʪʦʧʣʘʟʤʘ ʢʣʽʪʠʥ ʚ ʷʢʽʡ  ʨʦʟʤʽʱʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʛʨʘʥʫʣʠ, ʧʝʨʝʚʘʞʥʦ ʧʨʦʟʦʨʘ 

ʘʙʦ ʟʣʝʛʢʘ ʟʘʙʘʨʚʣʝʥʘ. ʉʘʤʽ ʛʨʘʥʫʣʠ ʜʨʽʙʥʽ ʡ ʯʽʪʢʦ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʥʘ ʪʣʽ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʮʠʪʦʧʣʘʟʤʠ, ʨʦʟʤʽʱʫʶʯʠʩʴ ʱʽʣʴʥʠʤ ʰʘʨʦʤ ʙʣʠʞʯʝ ʜʦ ʷʜʨʘ 

ʢʣʽʪʠʥʠ.  

ʄʦʨʬʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ Eʂ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʾʭ ʟʘ ʩʝʢʨʝʪʦʨʥʠʤʠ 

ʛʨʘʥʫʣʘʤʠ ʙʫʣʦ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʚʞʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [112, 170, 197]. ʎʽ ʛʨʘʥʫʣʠ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʚ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ 

ʚʝʟʠʢʫʣʘʭ, ʤʘʣʠ ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʤʽʨ ʽ ʬʦʨʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʢʣʽʪʠʥ [112]. 

ɹʘʟʫʶʯʠʩʴ ʩʘʤʝ ʥʘ ʜʘʥʠʭ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʥʦ, ʱʦ ɽʂ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʽʜʪʠʧʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʨʦʙʣʷʻ ʧʝʚʥʽ ʛʦʨʤʦʥʠ [105]. ʎʽ ʢʣʽʪʠʥʠ ʻ ʩʢʣʘʜʦʚʠʤʠ 

APUD ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ [69, 85]. Wade & Westfall [197] ʧʦʢʘʟʘʣʠ, ʱʦ ɽʂ ʫ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʤʠʰʝʡ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʚʽʜ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʝʧʽʪʝʣʽʶ ʢʨʠʧʪ 

ʜʦ ʧʨʦʩʚʽʪʫ ʢʨʠʧʪ. ʈʦʟʛʣʷʜʘʶʯʠ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ɽʂ-ʢʣʽʪʠʥ ʫ ʨʽʟʥʠʭ 

ʚʽʜʜʽʣʘʭ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʟʥʘʯʘʣʠ, ʱʦ ʚʽʥ, ʟʘʟʚʠʯʘʡ ʪʠʧʦʚʠʡ, ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠ ʣʠʰʝ ʚ ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʚʠʜʫ ʪʚʘʨʠʥ [165].  

ʆʪʞʝ, ɽʂ ʻ ʦʩʥʦʚʥʠʤʠ ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ [108], ʷʢʽ ʤʦʞʫʪʴ 

ʩʠʥʪʝʟʫʚʘʪʠ ʪʘ ʩʝʢʨʝʪʫʚʘʪʠ ʨʽʟʥʽ ʩʠʛʥʘʣʴʥʽ ʤʦʣʝʢʫʣʠ ʪʘ ʛʦʨʤʦʥʠ, ʪʘʢʽ ʷʢ 5-HT, 

ʢʦʨʪʠʢʦʪʨʦʧʽʥ-ʨʠʣʽʟʠʥʛ-ʛʦʨʤʦʥ (CRH) [17], ʭʦʣʝʮʠʩʪʦʢʽʥʽʥ [65], 

ʛʣʶʢʘʛʦʥʦʧʦʜʽʙʥʠʡ ʧʝʧʪʠʜ-1 (GLP-1) [117], ʧʝʧʪʠʜ YY ʽ ʨʝʯʦʚʠʥʫ P (SP) [136]. 

ɿʘʚʜʷʢʠ ʝʥʜʦʢʨʠʥʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ, ɽʂ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʤʽʥʽ ʤʦʪʦʨʠʢʠ ʐʂʊ ʽ 

ʨʝʛʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʦʟʣʘʜʽʚ [77]. ʂʨʽʤ ʪʦʛʦ, Eʂ ʤʽʩʪʷʪʴ ʨʽʟʥʽ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʠʤʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʤʝʪʘʙʦʣʽʪʽʚ, ʪʘʢʠʭ ʷʢ ʛʣʶʢʦʟʘ, ʬʨʫʢʪʦʟʘ, 
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ʘʤʽʥʦʢʠʩʣʦʪʠ, ʣʽʧʽʜʥʽ ʘʤʽʜʠ [126, 127, 141], ʢʝʪʦʥʠ, ʥʽʘʮʠʥ, ʘʨʦʤʘʪʠʯʥʽ ʢʠʩʣʦʪʠ, 

ʘʮʠʣʘʤʽʜʠ, ʽ ʣʘʢʪʘʪ [123], ʘ ʪʘʢʦʞ ʤʽʢʨʦʙʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʪʘʢʽ ʷʢ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ [127] ʽ ʚʪʦʨʠʥʥʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ [123].  

ɯʩʥʫʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ 95% ʚʤʽʩʪʫ 5-HT ʚ ʦʨʛʘʥʽʟʤʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ, ʙʽʣʴʰʽʩʪʴ ʷʢʦʛʦ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ 

ʩʝʢʨʝʪʦʨʥʠʭ ʛʨʘʥʫʣʘʭ Eʂ-ʢʣʽʪʠʥ. ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʚʤʽʩʪ 5-ʅʊ ʥʘʡʚʠʱʠʡ ʫ ʧʨʷʤʽʡ ʢʠʰʮʽ [105]. ɻʽʧʦʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʚʠʚʽʣʴʥʝʥʥʷ 5-HT 

Eʂ-ʢʣʽʪʠʥʘʤʠ, ʧʨʠʥʘʡʤʥʽ ʯʘʩʪʢʦʚʦ, ʨʝʛʫʣʶʻʪʴʩʷ ʥʝʡʨʦʥʘʤʠ, ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʚʘʨʠʥʘʭ [16, 78, 84, 87, 147].  

ɸʚʪʦʨʠ ʚʚʘʞʘʣʠ, ʱʦ ʚʠʚʽʣʴʥʝʥʥʷ ʩʝʨʦʪʦʥʽʥʫ (5-ʅʊ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʜʦʜʘʚʘʥʥʷ ʨʽʟʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ ʩʤʘʢʫ [106, 108, 109]. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʚʘʨʠʥʘʭ 

ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ Eʂ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ Eʂ ʫ 

ʤʠʰʝʡ ʙʝʟ ʊ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʪʘ ʟʥʠʞʝʥʥʷʤ ʚʠʜʽʣʝʥʥʷ 5-HT ʫ ʤʠʰʝʡ ʟ 

ʚʘʞʢʠʤ ʢʦʤʙʽʥʦʚʘʥʠʤ ʽʤʫʥʦʜʝʬʽʮʠʪʦʤ (SCID) [5, 13, 31, 155, 177, 201]. ʈʝʟʫʣʴʪʘʪʠ 

ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʢʣʽʪʠʥʠ Eʂ ʚʽʜʽʛʨʘʶʪʴ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ [100, 146]. ʆʢʨʝʤʽ ʜʦʩʣʽʜʥʠʢʠ 

ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʩʽʤ ʨʦʜʠʥ ʧʽʜʪʠʧʽʚ ʨʝʮʝʧʪʦʨʽʚ 5-ʅʊ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʢʣʽʪʠʥ ʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ, ʚʢʣʶʯʘʶʯʠ ʝʥʪʝʨʘʣʴʥʽ ʥʝʡʨʦʥʠ, Eʂ, 

ʤʽʦʮʠʪʠ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, ʘʙʩʦʨʙʮʽʡʥʽ ʝʥʪʝʨʦʮʠʪʠ ʪʘ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 

[54, 87, 172, 182, 192]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʦʪʦʥʽʥ, ʚʠʚʽʣʴʥʝʥʠʡ ʽʟ ɽʂ ʜʽʻ ʥʝ 

ʪʽʣʴʢʠ ʝʥʜʦʢʨʠʥʥʠʤ ʩʧʦʩʦʙʦʤ, ʘʣʝ ʪʘʢʦʞ ʘʫʪʦʢʨʠʥʥʠʤ, ʧʘʨʘʢʨʠʥʥʠʤ ʽ 

ʥʝʡʨʦʢʨʠʥʥʠʤ ʰʣʷʭʦʤ.  

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ [93, 100, 182, 192] ʧʦʢʘʟʫʶʪʴ, ʱʦ ɽʂ-ʢʣʽʪʠʥʠ ʟʜʘʪʥʽ 

ʽʥʽʮʽʶʚʘʪʠ ʩʢʦʨʦʯʝʥʥʷ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʢʠʰʝʯʥʠʢʘ, ʟʘʚʜʷʢʠ ʘʢʪʠʚʘʮʽʾ 

ʟʙʫʜʞʫʶʯʠʭ ʭʦʣʽʥʝʨʛʽʯʥʠʭ ʥʝʡʨʦʥʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʽʥʥʝʨʚʘʮʽʶ ʛʣʘʜʢʦʾ 

ʤʫʩʢʫʣʘʪʫʨʠ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʧʦʜʨʘʟʥʠʢʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ ʢʣʽʪʠʥʠ ʚʠʜʽʣʷʶʪʴ 

ʩʝʨʦʪʦʥʽʥ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʨʝʮʝʧʦʨʘʤʠ 5-ʅʊ ʥʘ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʥʷʭ ʚʥʫʪʨʽʰʥʽʭ 

ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʥʠʭ ʥʝʡʨʦʥʘʭ (IPAN) [47, 48, 88, 103]. ʆʢʨʽʤ ʪʦʛʦ, ʩʝʨʦʪʦʥʽʥ 

ʯʠʥʠʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʪʠʧʠ ʨʝʮʝʧʪʦʨʽʚ ʩʝʨʦʪʦʥʽʥʫ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ 

ʢʠʰʢʽʚʥʠʢʘ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʚʠʢʣʠʢʘʻ ʨʦʟʩʣʘʙʣʝʥʥʷ [20, 44, 49, 78]. ʊʘʢʠʤ ʯʠʥʦʤ, 
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ʦʜʥʦʯʘʩʥʝ ʩʢʦʨʦʯʝʥʥʷ ʪʘ ʨʦʟʩʣʘʙʣʝʥʥʷ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʩʪʚʦʨʶʻ ʭʚʠʣʶ, 

ʧʦʜʽʙʥʫ ʜʦ ʧʝʨʠʩʪʘʣʴʪʠʯʥʦʾ [86, 128].  

ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʦʧʠʩʘʥʽ ʤʝʭʘʥʽʟʤʠ, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʐʂʊ 

ʩʝʨʦʪʦʥʽʥ ʻ ʚʘʞʣʠʚʦʶ ʩʠʛʥʘʣʴʥʦʶ ʤʦʣʝʢʫʣʦʶ, ʱʦ ʩʣʫʛʫʻ ʧʘʨʘʢʨʠʥʥʠʤ 

ʤʝʩʝʥʜʞʝʨʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʩʝʥʩʦʨʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʘʢʪʠʚʫʻ ʚʥʫʪʨʽʰʥʽ ʽ ʟʦʚʥʽʰʥʽ ʧʝʨʚʠʥʥʽ 

ʘʬʝʨʝʥʪʥʽ ʥʝʡʨʦʥʠ ʜʣʷ ʽʥʽʮʽʘʮʽʾ ʧʝʨʠʩʪʘʣʴʪʠʯʥʠʭ ʪʘ ʩʝʢʨʝʪʦʨʥʠʭ ʨʝʬʣʝʢʩʽʚ ʪʘ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ. ʂʨʽʤ ʪʦʛʦ, ʩʝʨʦʪʦʥʽʥ ʻ 

ʥʝʡʨʦʤʝʜʽʘʪʦʨʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʜʦʚʛʠʭ ʥʠʟʭʽʜʥʠʭ 

ʤʽʝʥʪʝʨʽʘʣʴʥʠʭ ʽʥʪʝʨʥʝʡʨʦʥʽʚ. ʉʠʥʪʝʟʫʻʪʴʩʷ ʩʝʨʦʪʦʥʽʥ ʟʘʚʜʷʢʠ ʜʽʾ 2 ʨʽʟʥʠʭ 

ʪʨʠʧʪʦʬʘʥ-ʛʽʜʨʦʢʩʠʣʘʟ TpH1 ʽ TpH2, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚ ɽʂ ʢʣʽʪʠʥʘʭ ʪʘ 

ʥʝʡʨʦʥʘʭ [5, 6, 13, 54, 75, 79, 92, 207].  

ʆʜʥʘʢ ʬʫʥʢʮʽʾ ʩʝʨʝʪʦʥʽʥʫ ʧʦʣʷʛʘʶʪʴ ʥʝ ʣʠʰʝ ʫ ʧʘʨʘʢʨʠʥʥʦʤʫ ʚʧʣʠʚʽ ʥʘ 

ʩʪʽʥʢʫ ʢʠʰʢʽʚʥʠʢʘ. ɺʽʥ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʽʩʪʦʢ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʣʽʧʦʣʽʟʫ ʟ 

ʘʜʠʧʦʮʠʪʽʚ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʩʫʙʩʪʨʘʪʠ ʜʣʷ ʧʝʯʽʥʢʦʚʦʛʦ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ ʧʽʜ ʯʘʩ 

ʛʦʣʦʜʫʚʘʥʥʷ. 5-ʅʊ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʢʠʰʝʯʥʠʢʫ ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʪʘ 

ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʢʝʨʫʚʘʥʥʽ ʤʥʦʞʠʥʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʘʜʘʧʪʘʮʽʷʤʠ ʜʦ 

ʥʝʩʪʘʯʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [6].    

  

1.3. ʈʦʣʴ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʧʦʨʦʩʷʪ 

ʅʦʚʦʥʘʨʦʜʞʝʥʽ ʧʦʨʦʩʷʪʘ ʦʪʨʠʤʫʶʪʴ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʚʠʢʣʶʯʥʦ ʟ ʤʦʣʦʟʠʚʘ 

ʪʘ ʤʦʣʦʢʘ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʧʝʧʪʠʜʽʚ, ʱʦ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʠʰʢʦʚʠʭ ʪʢʘʥʠʥ. ʋ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʤʽʚ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ ʧʦʪʨʝʙʠ ʢʠʰʢʽʚʥʠʢʘ ʚ 

ʘʤʽʥʦʢʠʩʣʦʪʘʭ ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ, ʱʦ ʦʙʤʝʞʫʻ ʩʠʩʪʝʤʥʫ ʜʦʩʪʫʧʥʽʩʪʴ 

ʾʭ ʜʣʷ ʨʦʩʪʫ [176]. 

ʋʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 24-48 ʛʦʜʠʥ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʢʠʰʝʯʥʠʢ ʧʦʨʦʩʷʪ ʟʜʘʪʥʠʡ 

ʧʦʛʣʠʥʘʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʤʫʥʦʛʣʦʙʫʣʽʥ, ʰʣʷʭʦʤ ʧʽʥʦʮʠʪʦʟʫ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʨʛʘʥʽʟʤ ʧʘʩʠʚʥʠʤ ʽʤʫʥʽʪʝʪʦʤ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʯʘʩʪʠʥʦʶ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʨʘʚʣʝʥʥʷ ʫ ʐʂʊ, ʦʜʥʘʢ ʦʩʥʦʚʥʘ ʮʷ ʬʫʥʢʮʽʷ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʥʘʪʘʣʴʥʦ [36, 158, 193]. ɺʽʜʦʤʦ, ʱʦ ʧʝʨʝʜʯʘʩʥʦ ʥʘʨʦʜʞʝʥʽ 

ʧʦʨʦʩʷʪʘ ʤʘʶʪʴ ʥʠʞʯʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʩʚʦʻʥʥʷ ʙʽʣʢʘ, ʘ ʥʽʞ ʚʯʘʩʥʦ ʥʘʨʦʜʞʝʥʽ [66, 

158]. ʊʦʤʫ, ʟʨʽʣʽʩʪʴ ʧʣʦʜʘ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʰʥʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʟ ʤʦʣʦʟʠʚʘ. 

ʂʠʰʢʦʚʘ ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦʨʦʩʷʪ ʜʫʞʝ ʥʝʟʨʽʣʘ, ʘ ʾʾ 

ʧʦʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʠʭ ʨʠʟʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ [26]. 

ʃʽʤʬʦʾʜʥʘ ʪʢʘʥʠʥʘ ʢʠʰʝʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʨʠʞʦʚʠʤʠ ʣʽʤʬʘʪʠʯʥʠʤʠ ʚʫʟʣʘʤʠ, 

ʧʝʡʻʨʦʚʠʤʠ ʙʣʷʰʢʘʤʠ (ʣʽʤʬʦʾʜʥʽ ʫʪʚʦʨʝʥʥʷ) ʪʘ ʣʽʤʬʦʮʠʪʘʤʠ, ʷʢʽ ʣʦʢʘʣʽʟʫʶʪʴʩʷ 

ʜʠʬʫʟʥʦ ʫ ʚʣʘʩʥ̔ʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ. ʋ ʧʦʨʦʞʥʽʡ ʢʠʰʮʽ 

ʤʽʩʪʠʪʴʩʷ ʚʽʜ 11 ʜʦ 26 ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ï ʧʝʡʻʨʦʚʠʭ ʙʣʷʰʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʯʠʩʝʣʴʥʠʤʠ ʣʽʤʬʦʾʜʥʠʤʠ ʚʫʟʣʠʢʘʤʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ, ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʷʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ, ʪʘ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ [42]. 

ʇʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʤʽʩʪʷʪʴ Ig M, Ig G ʪʘ Ig A ʤʽʩʪʷʪʴʩʷ ʫ ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʦʤʫ 

ʣʽʤʬʦʾʜʥʦʤʫ ʰʘʨʽ ʪʘ ʤʽʞ ʣʽʤʬʦʾʜʥʠʤʠ ʚʫʟʣʠʢʘʤʠ [36]. ʂʨʽʤ ʪʦʛʦ, ʫ ʚʣʘʩʥʽʡ 

ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʤʽʞ ʣʽʤʬʦʮʠʪʘʤʠ ʤʽʩʪʷʪʴʩʷ ʢʣʽʪʠʥʠ ʜʝʥʜʨʠʪʥʦʛʦ 

ʪʠʧʫ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ ʚʠʩʦʢʽ ʨʽʚʥʽ ʘʥʪʠʛʝʥʽʚ MHC II [97, 193]. 

ʋ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʜʦʨʦʩʣʠʭ ʩʚʠʥʝʡ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʪʘ ɺ-ʣʽʤʬʦʮʠʪʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʜʽʣʷʥʮʽ ʢʨʠʧʪ, ʪʦʜʽ ʷʢ ʊ-ʣʽʤʬʦʮʠʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʚʦʨʩʠʥʢʘʭ [36]. ɯʤʫʥʥʽ ʫʪʚʦʨʝʥʥʷ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʚʣʝʥʥʷ ʫ ʧʦʨʦʩʷʪ ʟ ʧʽʜʪʨʠʤʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʽʢʨʦʙʽʦʮʠʥʦʟʫ ʪʘ ʢʦʥʪʨʦʣʝʤ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ [213]. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʟʜʦʨʦʚʠʡ ʝʧʽʪʝʣʽʡ ʂʊ ʻ ʝʬʝʢʪʠʚʥʠʤ 

ʙʘʨôʻʨʦʤ ʥʘ ʰʣʷʭʫ ʭʘʨʯʦʚʠʭ ʧʦʜʨʘʟʥʠʢʽʚ ʪʘ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ [24, 36, 187, 

213] ʘʜʞʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʪʘ ʽʥʰʠʭ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ɹɸʈ), ʱʦ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʦʨʛʘʥʽʟʤ ʪʚʘʨʠʥ ʟ ʢʦʨʤʘʤʠ ʚʩʤʦʢʪʫʻʪʴʩʷ ʩʘʤʝ ʯʝʨʝʟ ʩʣʠʟʦʚʫ 

ʦʙʦʣʦʥʢʫ [176]. ʋ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʩʚʠʥʷʭ [113] ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʨʦʟʚʠʪʦʢ 

ʢʠʰʢʦʚʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʙʽʣʢʽʚ ʢʦʨʤʫ, ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʟ ʙʦʢʫ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʐʂʊ ʪʘ ʽʤʫʥʥʠʭ ʫʪʚʦʨʝʥʴ. ɿʘʛʘʣʦʤ, ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 

ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʨʤʫ, ʤʽʢʨʦʙʽʦʪʦʶ ʐʂʊ ʪʘ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʻ ʜʦʩʪʘʪʥʴʦ 
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ʩʢʣʘʜʥʦʶ, ʘ ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʽʟ ʧʦʩʣʽʜʫʶʯʠʤ ʟʥʠʞʝʥʥʷʤ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ ʜʦ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ [36, 187, 204]. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤʠ ʘʚʪʦʨʽʚ [41] ʨʦʟʚʠʪʦʢ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʂʊ ʤʦʞʝ ʪʨʠʚʘʪʠ 

7-9 ʪʠʞʥʽʚ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʧʦʨʦʩʷʪ. ʈʘʥʥʻ ʚʽʜʣʫʯʝʥʥʷ ʾʭ ʫ ʚʽʮʽ 3-4 ʪʠʞʥʽ ʚʠʢʣʠʢʘʻ 

ʩʪʨʝʩ, ʩʧʨʠʯʠʥʷʻ ʟʘʪʨʠʤʢʫ ʨʝʘʢʮʽʾ ʟ ʙʦʢʫ ʽʥʪʝʩʪʠʥʘʣʴʥʦʾ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʥʠʢʘʻ 

ʝʥʪʝʨʦʪʦʢʩʠʛʝʥʥʘ ʽʥʪʦʢʩʠʢʘʮʽʷ, ʱʦ ʧʨʦʚʦʢʫʻ ʧʦʷʚʫ ʜʽʘʨʝʾ ʚ ʧʦʨʦʩʷʪ ʧʽʩʣʷ 

ʚʽʜʣʫʯʝʥʥʷ [52, 107, 159, 191, 215].  

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʩʪʽʡʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʢʣʘʜʥʠʢʽʚ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ, ʷʢʽ ʟʜʘʪʥʽ ʩʪʠʤʫʣʶʚʘʪʠ ʪʨʘʚʣʝʥʥʷ, ʟʨʦʩʪʘʻ 

ʟʘʮʽʢʘʚʣʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʫʪʘʤʽʥʫ ʪʘ ʚʠʚʯʝʥʥʽ ʡʦʛʦ ʨʦʣʽ ʚ ʩʪʠʤʫʣʷʮʽʾ ʽʤʫʥʥʦʾ 

ʬʫʥʢʮʽʾ ʢʠʰʝʯʥʠʢʘ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʛʣʫʪʘʤʽʥ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʘʟʦʪʫ ʜʣʷ 

ʝʥʪʝʨʦʮʠʪʽʚ ʢʠʰʝʯʥʠʢʘ ʽ ʟʘʛʘʣʦʤ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʮʽʣʽʩʥʦʩʪʽ 

ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʬʫʥʢʮʽʾ ʢʠʰʢʦʚʦʛʦ ʙʘʨôʻʨʫ. ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʜʭʦʜʞʝʥʥʷ ʛʣʫʪʘʤʽʥʫ, ʡʦʛʦ ʜʝʬʽʮʠʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʽʤʫʥʦʩʫʧʨʝʩʽʾ [11].  ʋ ʧʨʦʮʝʩʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʚʝʜʝʥʥʷ ʛʣʶʪʝʥʫ (ʤʽʩʪʠʪʴ ʛʣʫʪʘʤʽʥ) ʜʦ ʩʢʣʘʜʫ ʧʨʝʤʽʢʩʽʚ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʚ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʪʘ ʨʦʟʚʠʪʦʢ ʽʤʫʥʥʠʭ ʫʪʚʦʨʝʥʴ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʂʊ ʧʦʨʦʩʷʪ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ [116]. ʇʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʥʘ ʧʨʦʮʝʩʠ 

ʪʨʘʚʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʽʤʫʥʥʠʭ ʫʪʚʦʨʝʥʥʴ ʐʂʊ ʬʽʢʩʫʚʘʣʠ ʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʨʦʩʷʪʘʤ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʽʚ, ʜʨʽʞʜʞʦʚʠʭ ʪʘ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ [24, 119, 160]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʫʰʝʥʦʾ ʧʣʘʟʤʠ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ ʧʣʘʟʤʠ ʩʚʠʥʝʡ. ɹʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʩʚʽʜʯʫʶʪʴ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʦʨʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʥʷ 

ʩʚʠʥʝʡ ʧʘʪʦʛʝʥʥʦʶ E. coli ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʫʰʝʥʦʾ ʧʣʘʟʤʠ ʩʚʠʥʝʡ ʚʽʜʟʥʘʯʘʣʠ 

ʣʝʛʰʠʡ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʰʚʠʜʰʫ ʨʝʘʢʮʽʶ ʥʘ ʣʽʢʫʚʘʥʥʷ [67, 113, 171]. 

ʆʢʨʽʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʘʥʪʠʪʽʣʘʤʠ, ʚʚʘʞʘʣʦʩʴ, ʱʦ ʫ ʩʚʠʥʝʡ, 

ʷʢʠʭ ʛʦʜʫʚʘʣʠ ʚʠʩʫʰʝʥʦʶ ʧʣʘʟʤʦʶ, ʚʽʜʙʫʚʘʣʦʩʴ ʥʝʩʧʝʮʠʬʽʯʥʝ ʟʚôʷʟʫʚʘʥʥʷ 

ʤʦʣʝʢʫʣ ʧʣʘʟʤʠ ʟ ʢʠʰʢʦʚʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ E. coli, ʘ ʟʛʦʜʦʚʫʚʘʥʥʷ ʾʾ ʧʦʨʦʩʷʪʘʤ 

ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ ʧʽʩʣʷ ʚʽʜʣʫʯʝʥʥʷ, ʚʧʣʠʚʘʣʦ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ, 

ʟʘʩʚʦʻʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʨʦʩʷʪ [11].  
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ʂʨʽʤ ʪʦʛʦ, ʚ ʛʦʜʽʚʣʽ ʧʦʨʦʩʷʪ ʘʢʪʠʚʥʦ ʟʘʧʨʦʚʘʜʞʫʶʪʴ ʩʪʨʘʪʝʛʽʾ ʪʘʢ ʟʚʘʥʦʾ 

ʧʘʩʠʚʥʦʾ ʽʤʫʥʦʪʝʨʘʧʽʾ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʘʥʪʠʪʽʣʘʤ ʢʫʨʷʯʦʛʦ ʷʻʯʥʦʛʦ 

ʞʦʚʪʢʘ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʶʪʴ ʽʤʫʥʦʛʣʦʙʫʣʽʥʦʤ Y (Ig Y), ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʢʫʨʝʡ, 

ʽʤʫʥʽʟʦʚʘʥʠʭ ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ. ʉʧʝʮʠʬʽʯʥʠʡ Ig Y ʤʘʻ ʝʬʝʢʪʠʚʥʫ 

ʽʥʛʽʙʽʪʦʨʥʫ ʜʽʶ ʧʨʦʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʠʰʢʦʚʠʭ ʧʘʪʦʛʝʥʽʚ, ʚʢʣʶʯʘʶʯʠ ʩʘʣʴʤʦʥʝʣʫ, 

ʢʦʨʦʥʘʚʽʨʫʩʥʽ ʪʘ ʨʦʪʘʚʽʨʫʩʥʽ ʽʥʬʝʢʮʽʾ, ʚʽʨʫʩʫ ʪʨʘʥʩʤʽʩʠʚʥʦʛʦ ʛʘʩʪʨʦʝʥʪʝʨʠʪʫ ʪʘ 

ʝʧʽʜʝʤʽʯʥʦʾ ʜʽʘʨʝʾ ʫ ʧʦʨʦʩʷʪ [91, 213]. ɺʯʝʥʽ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ Ig Y ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ, ʟʦʢʨʝʤʘ: ʽʥʛʽʙʫʚʘʥʥʷ ʘʜʛʝʟʽʾ, ʘʛʣʶʪʠʥʘʮʽʾ, 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʪʦʢʩʠʥʽʚ ʪʘ ʦʧʩʦʥʽʟʘʮʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʬʘʛʦʮʠʪʦʟʦʤ [67, 117]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʮʝʡ ʥʘʪʫʨʘʣʴʥʠʡ ʧʨʦʜʫʢʪ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʩʪʘʙʽʣʴʥʠʤ ʽ ʚʠʪʨʠʤʫʻ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʨʅ, ʭʽʤʽʯʥʫ 

ʜʝʥʘʪʫʨʘʮʽʶ ʪʘ ʧʨʦʪʝʦʣʽʟ. ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʥʥʷ Ig Y ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʽʥʥʦʚʘʮʽʡʥʦʶ, ʧʨʦʧʦʥʫʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ: ʛʽʛʽʻʥʽʯʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, 

ʥʝʽʥʚʘʟʠʚʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʽ ʩʫʤʽʩʥʽʩʪʴ ʽʟ ʩʫʯʘʩʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʟʘʭʠʩʪʫ ʪʚʘʨʠʥ. 

ɺʠʨʦʙʥʠʢʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ Ig Y ʤʦʞʥʘ ʣʝʛʢʦ, ʙʝʟʧʝʯʥʦ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʦʪʨʠʤʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʪʠʪʽʣʘ ʜʣʷ ʧʘʩʠʚʥʦʾ ʽʤʫʥʽʟʘʮʽʾ ʫʧʨʦʜʦʚʞ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʪʘʶʪʴ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.   

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʙʘʢʪʝʨʽʘʣʴʥʦ-ʽʥʜʫʢʦʚʘʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʦʚʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʫ ʩʚʠʥʝʡ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʟʘʨʘʞʝʥʥʽ ʜʠʟʝʥʪʝʨʽʻʶ ʧʨʠʜʽʣʷʣʠ 

ʢʦʥôʶʛʦʚʘʥʽʡ ʣʽʥʦʣʝʚʽʡ ʢʠʩʣʦʪʽ (CLA). ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ CLA ʚ 

ʢʦʨʤ ʫʧʨʦʜʦʚʞ 7 ʘʙʦ 10 ʪʠʞʥʽʚ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʥʷ ʩʚʠʥʝʡ 

ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʟʥʘʯʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʫʨʘʞʝʥʥʷ ʢʠʰʝʯʥʠʢʘ 

ʩʚʠʥʝʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʢʦʣʦʥʽʟʘʮʽʶ Brachyspira hyodysenteriae, ʩʚʠʥʽ, ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ CLA, ʤʘʣʠ ʤʝʥʰʽ ʧʨʦʷʚʠ ʫʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ, ʨʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʠʭ ʫʨʘʞʝʥʴ ʽ ʟʘʪʨʠʤʢʫ ʨʦʩʪʫ [40, 209]. ʗʢ ʩʪʚʝʨʜʞʫʶʪʴ 

ʜʦʩʣʽʜʥʠʢʠ, ʧʦʰʫʢ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ ʐʂʊ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʜʣʫʯʝʥʠʭ ʧʦʨʦʩʷʪ, 

ʩʧʨʠʷʪʠʤʝ ʰʚʠʜʰʦʤʫ ʪʘ ʩʪʘʙʽʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʩʚʠʥʘʨʩʪʚʘ.  
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ʄʽʢʨʦʙʽʦʮʠʥʦʟ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʩʚʠʥʝʡ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʽ 

ʩʢʣʘʜʥʠʡ. ʋ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʘʚʪʦʨʠ [82, 191, 209] ʧʨʦʚʝʣʠ ʡʦʛʦ ʘʥʘʣʽʟ ʪʘ ʦʧʠʩʘʣʠ 

ʚʧʣʠʚ ʟʤʽʥʠ ʨʘʮʽʦʥʫ, ʩʪʨʝʩʫ ʪʘ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʢʠʰʢʦʚʠʤ 

ʪʨʘʢʪʦʤ. ɺʦʥʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʙʘʢʪʝʨʽʡ ʫ ʢʠʰʝʯʥʠʢʫ ʩʚʠʥʝʡ ʥʘʣʝʞʘʪʴ 

ʜʦ ʜʚʦʭ ʪʠʧʽʚ: Firmicutes ʽ Bacteroidetes. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ  ʥʘʧʨʠʢʣʘʜ, 

ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚʝʣʠʢʘ ʛʨʫʧʘ ʙʘʢʪʝʨʽʡ ʪʠʧʫ Proteobacterium. ɿʥʘʥʥʷ 

ʧʨʦ ʤʽʢʨʦʙʽʦʪʫ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʠʩʴ ʽʟ ʨʦʟʨʦʙʢʦʶ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʧʠʩʫ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣʫ [204]. 

ɼʝʜʘʣʽ ʙʽʣʴʰʝ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʷʢʽ ʚʠʩʚʽʪʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʚʧʣʠʚ ʤʽʢʨʦʙʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ ʢʠʰʝʯʥʠʢʘ ʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ. ʇʦʤʽʪʥʽ ʟʤʽʥʠ ʚ 

ʢʠʰʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʦʧʠʩʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʟʤʽʥʠ ʨʅ ʪʘ ʚʧʣʠʚʫ ʦʨʛʘʥʽʯʥʠʭ 

ʢʠʩʣʦʪ, ʷʢʽ ʚʚʦʜʷʪʴ ʚ ʢʦʨʤʘ ʜʣʷ ʩʚʠʥʝʡ [138, 176, 212]. ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʨʦʣʴ ʦʢʨʝʤʠʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʨʝʛʫʣʷʮʽʾ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ 

ʧʦʨʦʩʷʪ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥʷ [82].  ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʧʣʠʚ ʥʘ ʢʠʰʢʦʚʫ 

ʤʽʢʨʦʬʣʦʨʫ ʧʦʨʦʩʷʪ ʤʘʻ ʧʨʦʪʝʾʥ, ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʽʩʥʫʻ 

ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʬʝʨʤʝʥʪʦʚʘʥʠʤʠ ʚʫʛʣʝʚʦʜʘʤʠ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʬʝʨʤʝʥʪʦʚʘʥʠʤ ʙʽʣʢʦʤ 

ʫ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʦʪʝʥʮʽʡʥʦ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʥʘʧʨʠʢʣʘʜ ʘʤʽʘʢʫ, ʘʤʽʥʽʚ ʪʘ ʬʝʥʦʣʫ, ʷʢʽ ʧʽʜʩʠʣʶʶʪʴ 

ʝʥʪʝʨʦʧʘʪʦʛʝʥʥʽ ʧʨʦʮʝʩʠ [95, 198, 199]. 

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʙʽʦʪʠʢʽʚ ʫ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ (ʩʧʦʣʫʢ, ʷʢʽ ʩʣʫʛʫʶʪʴ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʧʦʧʫʣʷʮʽʾ 

ʢʦʨʠʩʥʠʭ ʤʽʢʨʦʙʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʫ ʢʠʰʝʯʥʠʢʫ) ʪʘ ʧʨʦʙʽʦʪʠʢʽʚ (ʧʨʝʧʘʨʘʪʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʢʦʨʠʩʥʽ ʙʘʢʪʝʨʽʾ) [181].  ʇʨʝʙʽʦʪʠʢʠ ʜʦʩʷʛʘʶʪʴ ʩʚʦʛʦ ʢʦʨʠʩʥʦʛʦ ʝʬʝʢʪʫ 

ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʧʦ-ʧʝʨʰʝ, ʪʘʢʽ ʩʧʦʣʫʢʠ, ʷʢ ʬʨʫʢʪʦʦʣʽʛʦʩʘʭʘʨʠʜʠ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʬʝʨʤʝʥʪʦʚʘʥʽ ʢʦʨʠʩʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ (ʥʘʧʨʠʢʣʘʜ, ʙʽʬʽʜʦʙʘʢʪʝʨʽʷʤʠ ʪʘ 

ʣʘʢʪʦʙʘʢʪʝʨʽʷʤʠ), ʱʦ ʜʘʻ ʾʤ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ [19, 51, 89, 137]; ʧʦ-ʜʨʫʛʝ, 

ʩʧʦʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʘʥʥʦʟʫ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʚôʷʟʫʚʘʥʥʷ ʾʾ ʟ ʧʘʪʦʛʝʥʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ (E.coli, Klebsiella, Salmonella, Enterococcus ʪʦʱʦ) [2, 8, 154, 188]. 

ʅʘʧʨʠʢʣʘʜ, ʽʥʫʣʽʥ ï ʧʨʠʨʦʜʥʠʡ ʧʦʣʽʤʝʨ ʬʨʫʢʪʦʟʠ, ʚʦʣʦʜʽʻ ʧʨʝʙʽʦʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʜʘʪʥʠʡ ʚ ʪʦʚʩʪʦʤʫ ʢʠʰʝʯʥʠʢʫ ʟʤʽʥʶʚʘʪʠ ʧʨʦʬʽʣʴ ʤʝʪʘʙʦʣʽʪʽʚ 
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ʙʨʦʜʽʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ N-ʚʘʣʝʨʘʪʫ ʪʘ ʧʨʦʧʽʦʥʘʪʫ ʪʘ ʟʥʠʞʝʥʥʷ 

ʘʮʝʪʘʪʫ ʪʘ ʘʤʽʘʢʫ [51, 89, 174]. ʂʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʚʢʣʶʯʘʶʯʠ 

ʙʫʪʠʨʘʪ, ʩʪʠʤʫʣʶʶʪʴ ʨʽʩʪ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʽ ʣʘʢʪʦʙʘʢʪʝʨʽʡ. ɹʫʪʠʨʘʪ ʨʝʛʫʣʶʻ 

ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʪʘ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ ʝʥʪʝʨʦʮʠʪʽʚ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ, ʘ ʪʘʢʦʞ ʘʧʦʧʪʦʟʦʤ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ [137, 177]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʘʜʛʝʟʽʾ in vitro ʜʣʷ E. coli ʙʫʣʦ ʚʠʷʚʣʝʥʦ, 

ʱʦ 5 % ̔ ʥʫʣʽʥ (ʨʦʟʯʠʥʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ) ʯʘʩʪʢʦʚʦ ʧʨʠʛʥʽʯʫʻ ʘʜʛʝʟʽʶ F4-ʧʦʟʠʪʠʚʥʦʾ 

E. coli ʜʦ ʚʦʨʩʠʥʦʢ ʪʦʥʢʦʾ ʢʠʰʢʠ. ɼʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʽʥʫʣʽʥ ʤʘʻ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʘʢʪʠʚʘʮʽʶ Ig A ʪʘ Ig M ʫ ʩʚʠʥʝʡ [156]. 

ɼʦʜʘʚʘʥʥʷ ʜʦ ʨʘʮʽʦʥʫ ʚʽʜʣʫʯʝʥʠʤ ʧʦʨʦʩʷʪʘʤ ʬʨʫʢʪʦʦʣʽʛʦʩʘʭʘʨʠʜʫ ʪʘ/ʘʙʦ ʞʦʤʫ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʠʰʢʦʚʠʭ ʚʠʜʽʚ 

Bifidobacterium ʽ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ E. coli [19, 152].  

ʇʨʦʙʽʦʪʠʢʠ, ʚʽʜʦʤʽ ʷʢ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʨʷʤʦʛʦ ʟʛʦʜʦʚʫʚʘʥʥʷ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ, 

ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʽ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʽʥʬʝʢʮʽʻʶ Yersinia ʫ ʩʚʠʥʝʡ [8, 120]. 

ɿʛʦʜʦʚʫʚʘʥʥʷ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ ʜʣʷ ʧʦʨʦʩʷʪ, ʦʩʦʙʣʠʚʦ Lactobacillus  ̔

Bifidobacterium, ʝʬʝʢʪʠʚʥʦ ʜʦʧʦʤʦʛʘʻ ʚ ʙʦʨʦʪʴʙʽ ʟ ʢʠʰʢʦʚʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʜʦ ʽ ʧʽʩʣʷ 

ʚʽʜʣʫʯʝʥʥʷ, ʢʦʣʠ ʨʝʟʠʜʝʥʪʥʘ ʤʽʢʨʦʬʣʦʨʘ ʱʝ ʥʝ ʩʪʘʙʽʣʴʥʘ [8, 120, 152]. ɺʦʥʠ 

ʤʦʞʫʪʴ ʧʦʩʠʣʶʚʘʪʠ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʧʽʜ ʯʘʩ ʽʥʬʝʢʮʽʾ ʧʘʪʦʛʝʥʘʤʠ [156] ̔  ʩʧʨʠʷʪʠ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʢʨʘʱʦʤʫ ʩʧʦʞʠʚʘʥʥʶ ʢʦʨʤʫ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʧʨʠʨʦʩʪʽʚ [174]. 

ʇʨʦʙʽʦʪʠʢʠ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʘʜʛʝʟʽʶ ʝʥʪʝʨʦʧʘʪʦʛʝʥʥʦʾ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʪʘ 

ʽʥʰʠʭ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʜʦ ʝʥʪʝʨʦʮʠʪʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ [8, 80, 156]. 

ʆʜʠʥ ʽʟ ʧʨʦʙʽʦʪʠʢʽʚ, ʷʢʠʡ ʜʦ ʩʴʦʛʦʜʥʽ ʚʠʢʣʠʢʘʻ ʟʘʮʽʢʘʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ ï 

ʜʨʽʞʜʞʽ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʦʙʘʚʢʫ ʜʦ ʢʦʨʤʽʚ ʜʣʷ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ 

ʤʽʩʪʠʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʙʽʣʢʫ, ʘʤʽʥʦʢʠʩʣʦʪ, ʝʥʝʨʛʽʾ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, 

ʘ ʪʘʢʦʞ ʜʨʽʞʜʞʦʚʽ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ (ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ), ʱʦ ʤʽʩʪʷʪʴ ɓ-ʛʣʶʢʘʥʠ, 

ʥʫʢʣʝʦʪʠʜʠ, ʤʘʥʥʘʥʦʣʽʛʦʩʘʭʘʨʠʜʠ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʪʨʘʚʣʝʥʥʷ, ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ.     

ʇʨʦʪʝ, ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦ ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ ʻ ʝʬʝʢʪʠʚʥʠʤ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʾʭ ʪʨʠʚʘʣʦʛʦ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʢʦʨʝʢʪʥʦʛʦ ʜʦʟʫʚʘʥʥʷ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʚʠʥʝʡ. 

1.4. ʋʟʘʛʘʣʴʥʝʥʥʷ ʟ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ 

ɸʥʘʣʽʟʫʶʯʠ ʧʫʙʣʽʢʘʮʽʾ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ ʤʦʞʝʤʦ ʧʽʜʩʫʤʫʚʘʪʠ, ʱʦ ʨʽʟʢʘ 

ʟʤʽʥʘ ʨʘʮʽʦʥʫ ʧʦʨʦʩʷʪ, ʨʘʥʥʻ ʚʽʜʣʫʯʝʥʥʷ ʾʭ ʚʽʜ ʩʚʠʥʦʤʘʪʢʠ, ʧʝʨʝʛʨʫʧʫʚʘʥʥʷ, 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʢʦʣʠʚʘʥʥʷ ʟʦʦʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫʪʨʠʤʘʥʥʷ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʪʨʝʩʫ, ʱʦ ʟʘʟʚʠʯʘʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʥʠʞʝʥʥʽ ʩʧʦʞʠʚʘʥʥʷ ʢʦʨʤʫ, 

ʧʦʷʚʽ ʜʽʘʨʝʾ, ʚʥʘʩʣʽʜʦʢ ʜʠʩʬʫʥʢʮʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʽʪʝʪʫ ʪʘ ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ ʪʚʘʨʠʥʠ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʂʊ ʚʽʜʽʛʨʘʻ APUD ʩʠʩʪʝʤʘ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ 

ʣʦʢʘʣʽʟʘʮʽʾ ʝʥʜʦʢʨʠʥʥʠʭ ʢʣʽʪʠʥ, ɦ ʦ ʩʠʥʪʝʟʫʶʪʴ ʨʽʟʥʽ ʛʦʨʤʦʥʠ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʘʙʦ ʟʥʠʞʝʥʥʷʤ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ.  

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʩʪʨʝʩʫ ʛʦʜʽʚʣʽ, ʥʦʨʤʘʣʽʟʘʮʽʾ ʛʽʧʝʨʟʙʫʜʣʠʚʦʩʪʽ 

ʝʥʪʝʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʠʰʢʦʚʦʾ ʤʽʢʨʦʙʽʦʪʠ ʧʦʨʦʩʷʪʘʤ ʧʝʨʝʜ 

ʚʽʜʣʫʯʝʥʥʷʤ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ ï ʧʨʦʙʽʦʪʠʢʠ, ʧʨʝʙʽʦʪʠʢʠ, 

ʩʠʤʙʽʦʪʠʢʠ ʪʦʱʦ.  

ɺʽʜʦʤʦ, ʱʦ ʜʝʷʢʠʡ ʯʘʩ ʧʽʩʣʷ ʩʚʦʛʦ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʷ ɼɽʉ 

ʥʝʜʦʦʮʽʥʶʚʘʣʘʩʷ ʙʽʦʣʦʛʘʤʠ ʽ ʥʝ ʧʨʠʚʝʨʪʘʣʘ ʥʘʣʝʞʥʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʢʣʽʪʠʥ. ʇʨʦʪʝ, ʟʘʚʜʷʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʘʥʛʣʽʡʩʴʢʦʛʦ ʛʽʩʪʦʭʽʤʽʢʘ ɽ. ʇʽʨʩʘ, ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʮʽʻʾ ʩʠʩʪʝʤʠ 

ʩʠʥʪʝʟʫʚʘʪʠ ʪʘ ʧʨʦʜʫʢʫʚʘʪʠ ʧʝʧʪʠʜʥʽ ʛʦʨʤʦʥʠ ʪʘ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ 

ʧʽʜʪʚʝʨʜʞʫʻ ʪʝʦʨʽʶ, ʱʦ ʨʦʟʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʢʦʤʧʣʝʢʩʥʽ 

ʢʦʨʤʦʚʽ ʜʦʙʘʚʢʠ, ʷʢʽ ʙ ʤʦʛʣʠ ʩʝʣʝʢʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʩʘʤʝ ʥʘ Eʂ. 

ʇʨʦʚʝʜʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʧʦʚʥʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʟʘ ʚʧʣʠʚʫ ʪʠʭ 

ʯʠ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. 
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ʈʆɿɼɯʃ 2 

ɺʀɹɯʈ ʅɸʇʈʗʄɯɺ ɼʆʉʃɯɼɾɽʅʔ, ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ 

ɺʀʂʆʅɸʅʅʗ ʈʆɹʆʊʀ 

 

2.1. ɺʠʙʽʨ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ, ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʠʪʠ ʢʣʽʪʠʥʥʠʡ ʤʦʨʬʦʛʝʥʝʟ, ʟʨʦʟʫʤʽʪʠ ʬʝʥʦʪʠʧʦʚʽ 

ʘʜʘʧʪʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʨʽʟʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʝʩʫ ʚ ʦʨʛʘʥʽʟʤʽ ʪʚʘʨʠʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ 

ʧʨʦʚʦʜʠʣʠ ʝʣʝʢʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ ʪʦʥʢʠʭ ʩʪʨʫʢʪʫʨ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ 

ʨʽʟʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʬʘʨʙʫʚʘʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʪʘ ʝʦʟʠʥʦʤ 

ʜʘʣʦ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʪʢʘʥʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ, ʚʠʟʥʘʯʠʪʠ ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʽ 

ʪʦʚʩʪʦʛʦ ʚʽʜʜʽʣʽʚ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʧʨʦʚʝʩʪʠ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʦʢʨʝʤʠʤʠ ʪʠʧʘʤʠ ʪʢʘʥʠʥ ʪʘ ʢʣʽʪʠʥ, ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʦʩʥʦʚʥʽ 

ʣʽʥʽʡʥʽ ʧʘʨʘʤʝʪʨʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ.    

ɿʘ ʜʦʧʦʤʦʛʦʶ ʛ̔ ʩʪʦʭʽʤʽʯʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʷʣʠ ʣʦʢʘʣʽʟʘʮʽʶ 

ʦʢʨʝʤʠʭ ʪʢʘʥʠʥʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʷʢʠʭ ʥʘʢʦʧʠʯʫʚʘʣʠʩʴ ʪʽ ʯʠ ʽʥʰʽ 

ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʨʦʷʚʣʷʣʠ ʘʢʪʠʚʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʝʛʫʣʷʮʽʶ 

ʛʦʤʝʦʩʪʘʟʫ ʷʢ ʦʨʛʘʥʽʚ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʤʫ ʧʦʨʦʩʷʪ ʚ ʮʽʣʦʤʫ.  ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ PAS-

ʨʝʘʢʮʽʾ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ ʥʘ ʚʠʷʚʣʝʥʥʷ ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟô̫ ʩʫʚʘʪʠ ʪʦʧʦʛʨʘʬʽʯʥʝ ʚʽʜʥʦʰʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʨʦʟʧʨʝʜʽʣʝʥʥʷ ʢʣʽʪʠʥ, ʷʢʽ 

ʩʝʢʨʝʪʫʶʪʴ ʤʫʮʠʥ ʫ ʢʠʰʢʦʚʦʤʫ ʪʨʘʢʪʽ ʧʦʨʦʩʷʪ ʪʘ ʧʨʦʚʝʩʪʠ ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ 

ʝʣʝʢʪʠʚʥʦ ʚʠʷʚʣʝʥʠʭ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʝʢʟʦʢʨʠʥʦʮʠʪʽʚ ʽʟ ʧʦʜʘʣʴʰʠʤ ʢʽʣʴʢʽʩʥʠʤ 

ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ.   

  ɼʽʘʟʦʤʝʪʦʜ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʩʫʤʘʨʥʦ ʚʠʷʚʠʪʠ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʽ ʢʣʽʪʠʥʠ, ʱʦ 

ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʣʠʰʝ ʜʣʷ ʩʚʠʥʝʡ ʩʝʨʝʜ ʫʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʪʘ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʾʭ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʯʥʫ ʣʦʢʘʣʽʟʘʮʽʶ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʢʠʰʢʦʚʦʛʦ 
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ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè.   

ʄʦʨʬʦʤʝʪʨʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʘ ʥʝʚʽʜʻʤʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʜʘʻ ʟʤʦʛʫ 

ʟôʷʩʦʚʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʣʽʥʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʚʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʩʪʘʪʠʩʪʠʯʥʦ ʦʧʨʘʮʶʚʘʪʠ ʪʘ ʦʙôʻʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʚʧʣʠʚ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʝʷʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʎʝ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʜʘʻ ʟʤʦʛʫ ʟô̫ ʩʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʫʣʷʮʽʾ ʛʦʤʝʦʩʪʘʟʫ 

ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ.    

 

2.1.1. ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʊʟʆɺ çɹʘʨʢʦʤè, ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʥʘ ʧʦʨʦʩʷʪʘʭ ʧʦʨʦʜʠ ʚʝʣʠʢʘ ʙʽʣʘ ʟ ʷʢʠʭ ʬʦʨʤʫʚʘʣʠ ʜʚʽ ʛʨʫʧʠ (ʢʦʥʪʨʦʣʴʥʘ ʽ 

ʜʦʩʣʽʜʥʘ) ʧʦ 20 ʪʚʘʨʠʥ ʫ ʢʦʞʥʽʡ (n=40). ʇʦʨʦʩʷʪʘʤ ʦʙʦʭ ʛʨʫʧ ʧʦʯʠʥʘʶʯʠ ʟ 5-

ʜʦʙʦʚʦʛʦ ʚʽʢʫ ʟʛʦʜʦʚʫʚʘʣʠ ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʝʩʪʘʨʪʝʨʥʠʡ ʢʦʤʙʽʢʦʨʤ, ʘ ʟ 7 ʜʦʙʠ ʞʠʪʪʷ 

ʧʦʨʦʩʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʫ ʜʦʜʘʚʘʣʠ ʧʨʝʙʽʦʪʠʯʥʫ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʫ ʢʽʣʴʢʦʩʪʽ 2 ʢʛ/ʪ ʢʦʨʤʫ. ʂʦʨʤʦʚʘ ʜʦʙʘʚʢʘ, ʟʛʽʜʥʦ 

ʜʘʥʠʭ ʢʦʨʦʪʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ (ʂʍʇ, ʜʦʜʘʪʦʢ ɸ ʜʦ ʨʝʻʩʪʨʘʮʽʡʥʦʛʦ 

ʧʦʩʚʽʜʯʝʥʥʷ), ʤʽʩʪʠʪʴ ʩʫʭʽ ʜʨʽʞʜʞʽ ʪʘ ʷʻʯʥʠʡ ʧʦʨʦʰʦʢ ʟʙʘʛʘʯʝʥʠʡ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʤʠ (ʚʠʨʦʙʥʠʢ EW Nutrition GmbH, ʅʽʤʝʯʯʠʥʘ). ʋʧʨʦʜʦʚʞ ʜʦʩʣʽʜʫ 

ʧʦʨʦʩʷʪʘ ʫʪʨʠʤʫʚʘʣʠʩʴ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʟ ʚʽʣʴʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʢʦʨʤʫ ʪʘ ʚʦʜʠ. 

ʋ 7-ʤʠ, 14 ʪʘ 28-ʤʠ ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʧʦ ʧôʷʪʴ ʪʚʘʨʠʥ ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ ʧʽʜʜʘʚʘʣʠ 

ʝʚʪʘʥʘʟʽʾ ʟ ʚʽʜʙʦʨʦʤ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥ ɹʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʝʪʠʯʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʉʪʨʘʟʙʫʨʛ, 1986; ʂʠʾʚ, 2002), ʘ ʩʘʤʫ ʤʝʪʦʜʠʢʫ 

ʧʨʦʚʝʜʝʥʥ ̫ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʩʭʚʘʣʝʥʦ ʙʽʦʝʪʠʯʥʦʶ ʢʦʤʽʩʽʻʶ ɯʥʩʪʠʪʫʪʫ ʙʽʦʣʦʛʽʾ 

ʪʚʘʨʠʥ ʅɸɸʅ (ʧʨʦʪʦʢʦʣ ˉ97-02 ʚʽʜ 11 ʣʠʩʪʦʧʘʜʘ 2021 ʨʦʢʫ).  

ʈʦʟʪʠʥ ʧʦʨʦʩʷʪ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʢʮʽʡʥʦʤʫ ʟʘʣʽ ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʪʘ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʽ ʩʫʜʦʚʦʾ ʚʝʪʝʨʠʥʘʨʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʽʤʝʥʽ ʉ. ɿ. ˆʞʠʮʴʢʦʛʦ ʫ ʪʨʠ 
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ʝʪʘʧʠ ʥʘ 7, 14 ʪʘ 28 ʜʦʙʠ ʧʦ 5 ʧʦʨʦʩʷʪ ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ (n=30) ʟʘ ʤʝʪʦʜʦʤ ʐʦʨʘ ʟ 

ʧʦʚʥʦʶ ʝʚʽʩʮʝʨʘʮʽʻʶ ʦʨʛʘʥʽʚ. ɻʽʩʪʦʣʦʛʽʯʥʽ ʪʘ ʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʪʘ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʾ ʽ ʩʫʜʦʚʦʾ ʚʝʪʝʨʠʥʘʨʽʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʢʪʦʨʘ 

ʚʝʪʝʨʠʥʘʨʥʠʭ ʥʘʫʢ ʆ. ʄ. ʑʝʙʝʥʪʦʚʩʴʢʦʾ ʟʘ ʩʧʨʠʷʥʥʷ ʪʘ ʜʦʧʦʤʦʛʠ ʟʘʚʽʜʫʚʘʯʘ 

ʣʘʙʦʨʘʪʦʨʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʆ. ʆ. ɿʘʡʮʝʚʘ. 

 

2.2. ɻʽʩʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʌʨʘʛʤʝʥʪʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʜʚʘʥʘʜʮʷʪʠʧʘʣʫ, ʧʦʨʦʞʥʶ, ʢʣʫʙʦʚʫ ʢʠʰʢʫ) 

ʪʘ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʩʣʽʧʫ, ʦʙʦʜʦʚʫ, ʧʨʷʤʫ ʢʠʰʢʫ) ʛʦʩʪʨʠʤʠ ʥʦʞʥʠʮʷʤʠ 

ʚʽʜʜʽʣʷʣʠ ʫ ʚʠʛʣʷʜʽ ʢʦʨʦʪʢʦʛʦ ʮʠʣʽʥʜʨʫ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʩʽʢʘʥʥʷʤ ʧʦ ʙʨʠʞʦʚʦʤʫ 

ʢʨʘʶ ʟ ʚʠʦʢʨʝʤʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ ʬʨʘʛʤʝʥʪʫ. ʐʤʘʪʦʯʢʠ ʢʠ ʦhʢ ʚʽʜʙʠʨʘʣʠ ʫ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʠʭ ʜʽʣʷʥʢʘʭ: ʜʚʘʥʘʜʮʷʪʠʧʘʣʫ ʢʠʰʢʫ ʚ ʜʽʣʷʥʮʽ flexura prima, ʧʦʨʦʞʥʶ ï  

ʚʽʜʩʪʫʧʠʚʰʠ 20 ʩʤ ʚʽʜ  flexura duodenojejunalis, ʢʣʫʙʦʚʫ ʢʠʰʢʫ, ʚʽʜʩʪʫʧʠʚʰʠ 5 ʩʤ  

ʚʽʜ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ ʾʾ ʚ ʩʣʽʧʫ ʢʠʰʢʫ ʪʘ ʬʽʢʩʫʚʘʣʠ ʫ ʨʽʜʠʥʽ ɹʫʝʥʘ. ʌʨʘʛʤʝʥʪ ʩʣʽʧʦ ʾ

ʢʠʰʢʠ ʚʽʜʙʠʨʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ 5 ʩʤ ʚʽʜ ostium illeo-caecale, ʦʙʦʜʦʚʦ ʾï ʚ ʜʽʣʷʥʮʽ 

ʚʠʩʭʽʜʥʦʛʦ ʢʦʣʽʥʘ, ʚʽʜʩʪʫʧʠʚʰʠ ʚʽʜ  flexura centralis 15 ʩʤ, ʧʨʷʤʦʾ ʢʠʰʢʠ ï 

ʚʽʜʩʪʫʧʠʚʰʠ ʚʽʜ ʘʥʘʣʴʥʦʛʦ ʩʬʽʥʢʪʝʨʘ 5 ʩʤ. ɺ̔ ʜʽʙʨʘʥʽ ʬʨʘʛʤʝʥʪʠ ʢʠʰʦʢ ʦʙʝʨʝʞʥʦ 

ʟʚʽʣʴʥʷʣʠ ʚʽʜ ʢʦʨʤʦʚʠʭ ʪʘ ʢʘʣʦʚʠʭ ʤʘʩ ʽ ʪʨʠʤʘʶʯʠ ʧʽʥʮʝʪʦʤ ʟʘ ʢʨʘʡ ʬʨʘʛʤʝʥʪʘ 

ʟʘʥʫʨʶʚʘʣʠ ʾʭ ʫ ʬʽʢʩʫʶʯʫ ʨʽʜʠʥʫ, ʧʨʦʤʠʚʘʣʠ ʣʝʛʢʠʤʠ ʨʫʭʘʤʠ ʚʧʝʨʝʜ-ʥʘʟʘʜ ʟ̔ 

ʥʘʩʪʫʧʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ ʪʢʘʥʠʥʠ ʫ ʩʚʽʞʫ ʧʦʨʮʽʶ ʬʽʢʩʫʶʯʦʾ ʨʽʜʠʥʠ ɹʫʝʥʘ ʟ 

ʝʢʩʧʦʟʠʮʽʻʶ 24 ʛʦʜʠʥʠ. ʋ ʬʽʢʩʘʪʦʨʽ ɹʫʝʥʘ ʬʨʘʛʤʝʥʪʠ ʢʠʰʦʢ ʩʘʤʦʚʽʣʴʥʦ 

ʚʠʚʝʨʪʘʣʠʩʴ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʥʘʟʦʚʥʽ, ʘ ʩʝʨʦʟʥʦʶ ʚʩʝʨʝʜʠʥʫ.  ʇʽʩʣʷ ʬʽʢʩʘʮʽʾ 

ʪʢʘʥʠʥʠ ʧʨʦʤʠʚʘʣʠ ʚ ʪʨʴʦʭ ʧʦʨʮʽʷʭ 700 ʩʧʠʨʪʫ ʟ ʝʢʩʧʦʟʠʮʽʻʶ ʧʦ 1 ʜʦʙʽ ʚ ʢʦʞʥʽʡ ʪʘ 

ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʚʠʩʭʽʜʥʦʤʫ ʨʷʜʽ ʩʧʠʨʪʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ 700 ʩʧʠʨʪʫ ʟ ʝʢʩʧʦʟʠʮʽʻʶ ʫ  

ʢʦʞʥʦʤʫ 24 ʛʦʜʠʥʠ, ʟʙʽʣʴʰʫʶʯʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʧʠʨʪʫ ʥʘ 10 %. ɼʦʚʽʚʰʠ 

ʬʨʘʛʤʝʥʪʠ ʪʢʘʥʠʥ ʜʦ 960 I ʩʧʠʨʪʫ ʜʝʛʽʜʨʘʪʘʮʽʶ ʟʜʽʡʩʥʶʚʘʣʠ 48 ʛʦʜʠʥ, ʟʤʽʥʶʶʯʠ 

ʩʧʠʨʪ ʜʚʘ ʨʘʟʠ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʬʨʘʛʤʝʥʪʠ ʪʢʘʥʠʥ ʧʝʨʝʥʦʩʠʣʠ ʫ ʩʫʤʽʰ 

ʘʙʩʦʣʶʪʥʦʛʦ ʩʧʠʨʪʫ ʟ ʭʣʦʨʦʬʦʨʤʦʤ 1:1 ʟ ʝʢʩʧʦʟʠʮʽʻʶ 1 ʛʦʜ, ʧʦʪʽʤ ʧʦʤʽʱʘʣʠ ʚ 

ʘʙʩʦʣʶʪʥʠʡ ʭʣʦʨʦʬʦʨʤ ʥʘ 3 ʛʦʜ, ʟʤʽʥʶʶʯʠ ʨʦʟʯʠʥʠ ʪʨʠ ʨʘʟʠ ʟ ʢʨʦʢʦʤ ʧʦ 1 ʛʦʜ ʚ 
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ʢʦʞʥʦʤʫ ʚ ʦʢʨʝʤʠʭ ʻʤʥʦʩʪʷʭ. ʇʽʩʣʷ ʭʣʦʨʦʬʦʨʤʽʚ ʬʨʘʛʤʝʥʪʠ ʪʢʘʥʠʥ ʧʦʤʽʱʘʣʠ ʚ 

ʩʫʤʽʰ ʧʘʨʘʧʣʘʩʪʫ ʪʘ ʭʣʦʨʦʬʦʨʤʫ 1:1 ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37-38 0ʉ ʥʘ 1 ʛʦʜ ʟ ʥʘʩʪʫʧʥʠʤ 

ʟʘʥʝʩʝʥʥʷʤ ʫ ʜʚʽ ʧʦʨʮʽʾ ʧʘʨʘʧʣʘʩʪʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 56 0ʉ ʟ ʝʢʩʧʦʟʠʮʽʻʶ 1 ʛʦʜ ʫ 

ʢʦʞʥʽʡ ʦʢʨʝʤʽʡ ʻʤʥʦʩʪʽ.  ɿʘʣʠʚʘʣʠ ʩʚʽʞʠʤ ʨʦʟʪʦʧʣʝʥʠʤ ʧʘʨʘʧʣʘʩʪʦʤ ʫ ʤʝʪʘʣʝʚʽ 

ʬʦʨʤʠ ʧʝʚʥʦʛʦ ʦʙô̒ ʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʩʪʠʢʦʚʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʢʘʩʝʪʠ ʫ ʷʢʦʩʪʽ 

ʦʩʥʦʚʠ ʧʘʨʘʬʽʥʦʚʦʛʦ ʙʣʦʢʫ ʟ ʚʤʦʥʪʦʚʘʥʠʤ ʪʘ ʦʨʽʻʥʪʦʚʘʥʠʤ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʬʨʘʛʤʝʥʪʦʤ. ʄʝʪʘʣʽʯʥʽ ʻʤʥʦʩʪʽ ʦʭʦʣʦʜʞʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 15-20 ʭʚ [132]. ʆʪʨʠʤʘʥʽ 

ʧʘʨʘʬʽʥʦʚʽ ʙʣʦʢʠ ʥʘ ʧʣʘʩʪʠʢʦʚʽʡ ʦʩʥʦʚʽ ʟʘʢʨʽʧʣʶʚʘʣʠ ʚ ʪʨʠʤʘʯ ʩʘʥʥʦʛʦ ʤʢ̔ʨʦʪʦʤʘ 

ʄʉ-2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʝʪʨʠʯʥʦʾ ʧʦʜʘʯʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʙʘʛʘʪʦʨʘʟʦʚʠʡ ʥʽʞ, ʟʜʽʡʩʥʶʚʘʣʠ ʚʨʽʟʘʥʥʷ ʚ ʧʦʚʝʨʭʥʶ ʙʣʦʢʘ, ʧʝʨʝʢʦʥʘʚʰʠʩʴ 

ʚʽʟʫʘʣʴʥʦ ʱʦ ʫʚʝʩʴ ʬʨʘʛʤʝʥʪ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʣʦʱʠʥʽ ʟʨʽʟʫ ʦʪʨʠʤʫʚʘʣʠ ʩʝʨʽʡʥ ̔ʟʨʽʟʠ 

ʪʦʚʱʠʥʦʶ 7 ʤʢʤ. ʆʪʨʠʤʘʥʽ ʧʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ ʫʤʽʱʫʚʘʣʠ ʚ ʪʝʧʣʫ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ 

(39-40 0ʉ) ʚʽʟʫʘʣʴʥʦ ʢʦʥʪʨʦʣʶʶʯʠ ʾʭ ʨʦʟʧʨʘʚʣʝʥʥʷ ʪʘ ʤʦʥʪʫʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ 

ʩʢʣʽ, ʰʣʷʭʦʤ ʟʘʥʫʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʢʨʘʶ ʩʢʣʘ, ʧʽʜʚʝʜʝʥʥʷʤ ʟʨʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʝʧʘʨʫʚʘʣʴʥʦʾ ʛʦʣʢʠ ʜʦ ʧʦʚʝʨʭʥʽ ʩʢʣʘ ʟ ʡʦʛʦ ʥʘʩʪʫʧʥʠʤ ʚʠʡʤʘʥʥʷʤ ʪʘ 

ʦʨʽʻʥʪʫʚʘʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʽ. ɺʠʩʫʰʫʚʘʥʥʷ ʛʽʩʪʦʟʨʽʟʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

37 0ʉ ʫʧʨʦʜʦʚʞ 1 ʜʦʙʠ. ɼʝʧʘʨʘʬʽʥʽʟʘʮʽʶ ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʩʢʣʘ ʧʘʨʘʬʽʥʦʚʠʭ ʟʨʽʟʽʚ 

ʧʨʦʚʦʜʠʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʚʽ ʧʦʨʮʽʾ ʢʩʠʣʦʣʫ ʟ ʝʢʩʧʦʟʠʮʽʻʶ 5 ʭʚ ʫ ʢʦʞʥʽʡ. 

ʈʝʛʽʜʨʘʪʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʥʠʟʭʽʜʥʠʡ ʨʷʜ ʩʧʠʨʪʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʚʦʭ ʧʦʨʮʽʡ 960 

ʩʧʠʨʪʫ ʟ ʝʢʩʧʦʟʠʮʽʻʶ 1 ʭʚ ʫ ʢʦʞʥʽʡ ʪʘ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ 10 % 

ʜʦʚʦʜʷʯʠ ʜʦ 600 ʩʧʠʨʪʫ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ. ʇʽʩʣʷ 

ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʠʚʘʥʥʷ (2 ʭʚ) ʛʽʩʪʦʟʨʽʟʠ ʧʦʤʽʱʘʣʠ ʫ ʛʝʤʘʪʦʢʩʠʣʽʥ ʄʘʡʻʨʘ ʟ 

ʽʥʢʫʙʘʮʽʻʶ 2 ʭʚ [132]. ʇʝʨʝʥʦʩʠʣʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʧʨʦʪʽʯʥʫ ʚʦʜʫ ʥʘ 5 ʭʚ ʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ 0,1 % ʨʦʟʯʠʥ ʝʦʟʠʥʫ 

ʥʘ 1 ʭʚ ʪʘ ʧʦʩʣʽʜʫʶʯʦʶ ʜʝʛʽʜʨʘʪʘʮʽʻʶ ʯʝʨʝʟ ʚʠʩʭʽʜʥʠʡ ʨʷʜ ʩʧʠʨʪʽʚ, ʧʽʜʚʠʱʫʶʯʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ 10 %. ʇʦʯʠʥʘʶʯʠ ʟ 600  ʩʧʠʨʪʫ ʜʦʚʽʚʰʠ ʜʦ 960-ɯ ʚʠʪʨʠʤʫʚʘʣʠ ʧʦ 

1 ʭʚ ʫ ʜʚʦʭ ʧʦʨʮʽʷʭ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʥʫʨʝʥʥʷʤ ʫ ʜʚʽ ʧʦʨʮʽʾ ʢʩʠʣʦʣʫ ʫʧʨʦʜʦʚʞ 2 ʭʚ ʫ 

ʢʦʞʥʦʤʫ. ʇʽʩʣʷ ʧʨʦʩʚʽʪʣʝʥʥʷ ʩʪʝʢʣʘ ʚʠʡʤʘʣʠ, ʥʘʥʦʩʠʣʠ ʥʘ ʟʨʽʟ ʩʠʥʪʝʪʠʯʥʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʟʘʩʽʙ ʜʣʷ ʤʦʥʪʫʚʘʥʥʷ, ʧʦʢʨʠʚʘʣʠ ʧʦʢʨʠʚʥʠʤ ʩʢʣʦʤ, ʥʝʜʦʧʫʩʢʘʶʯʠ 

ʫʪʚʦʨʝʥʥʷ ʤʽʭʫʨʮʽʚ ʧʦʚʽʪʨʷ. ɻʦʪʦʚʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʨʘʧʘʪʠ ʧʽʜʩʫʰʫʚʘʣʠ ʟʘ 



49 

 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫʧʨʦʜʦʚʞ ʜʦʙʠ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷʤ. 

ʌʦʪʦʬʽʢʩʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʩʢʦʧʘ Leica DM-2500 (Switzerland) 

ʟ ʢʘʤʝʨʦʶ Leica DFC450C ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Leica Application Suite 

Version 4.4 [Build:454] Leica Microsystems (Switzerland) Limited.  

 

2.2.1.  ʄʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʟʘʥʦʤ ʟʘ 

ɻʝʡʜʝʥʛʘʡʥʦʤ 

ʌʨʘʛʤʝʥʪʠ ʪʢʘʥʠʥ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʬʽʢʩʫʚʘʣʠ ʫ ʨʦʟʯʠʥʽ ɹʫʝʥʘ ʫʧʨʦʜʦʚʞ 

1 ʜʦʙʠ ʟ ʥʘʩʪʫʧʥʠʤ ʧʨʦʤʠʚʘʥʥʷʤ ʾʭ ʫ ʪʨʴʦʭ ʧʦʨʮʽʷʭ 70 0ʉ ʝʪʠʣʦʚʦʛʦ ʩʧʨʠʪʫ ʪʘ 

ʧʦʜʘʣʴʰʦʶ ʜʝʛʽʜʨʘʪʘʮʽʻʶ ʯʝʨʝʟ ʚʠʩʭʽʜʥʠʡ ʨʷʜ ʩʧʠʨʪʽʚ  ̔ ʟʘʢʣʶʯʝʥʥʷʤ ʾʭ ʫ 

ʧʘʨʘʬʽʥʦʚʽ ʙʣʦʢʠ. 

ʆʪʨʠʤʘʥʽ ʧʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ ʧʨʠʢʨʽʧʣʶʚʘʣʠ ʥʘ ʩʪʝʢʣʘ, ʚʠʩʫʰʫʚʘʣʠ, 

ʜʝʧʘʨʘʬʽʥʫʚʘʣʠ ʯʝʨʝʟ ʢʩʠʣʦʟ ʟ ʧʦʩʣʽʜʫʶʯʦʶ ʨʝʛʽʜʨʘʪʘʮʽʻʶ ʪʘ ʜʦʚʝʜʝʥʥʷʤ ʜʦ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ɿʘʥʫʨʶʚʘʣʠ ʫ ʘʟʦʢʘʨʤʽʥ ʫ ʻʤʥʦʩʪʽ ʂʦʧʣʽʥʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 56-

60 0ʉ ʫʧʨʦʜʦʚʞ 45 ʭʚʠʣʠʥ. ɿʘʙʘʨʚʣʝʥʽ ʟʨʽʟʠ ʩʧʦʣʽʩʢʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ, 

ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʫ 0,1 % ʨʦʟʯʠʥʽ ʘʥʽʣʽʥʫ ʚ 90 0ʉ ʩʧʠʨʪʽ. ʇʽʜ ʢʦʥʪʨʦʣʝʤ ʤʽʢʨʦʩʢʦʧʫ 

ʩʣʽʜʢʫʚʘʣʠ ʟʘ ʝʣʝʢʪʠʚʥʠʤ ʚʠʷʚʣʝʥʥʷʤ ʷʜʝʨ, ʧʦʪʽʤ ʟʨʽʟʠ ʧʨʦʤʠʚʘʣʠ 1 % 

ʦʮʪʦʚʦʢʠʩʣʠʤ 960 ʩʧʠʨʪʦʤ 0,5 ʭʚ ʪʘ ʚʤʽʱʫʚʘʣʠ ʫ 5 % ʚʦʜʥʠʡ ʨʦʟʯʠʥ 

ʬʦʩʬʦʨʥʦʚʦʣʴʬʨʘʤʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ 1 ʛʦʜ. ʇ̔ ʜ ʢʦʥʪʨʦʣʝʤ ʤʽʢʨʦʩʢʦʧʫ ʩʣʽʜʢʫʚʘʣʠ ʟʘ 

ʟʥʝʙʘʨʚʣʝʥʥʷʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʰʚʠʜʢʦ ʩʧʦʣʽʩʢʫʚʘʣʠ ʟʨʽʟʠ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ 

ʪʘ ʟʘʙʘʨʚʣʶʚʘʣʠ ʘʥʽʣʽʥʦʚʠʤ ʩʠʥ̔ʤ ʟ ʦʨʘʥʞʝʚʠʤ G ʥʘ ʦʮʪʦʚʽʡ ʢʠʩʣʦʪʽ 1 ʛʦʜ. 

ʇʨʦʤʠʚʘʣʠ ʰʚʠʜʢʦ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ, ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʫ 960 ʝʪʠʣʦʚʦʤʫ ʩʧʠʨʪʽ 

ʪʘ ʯʝʨʝʟ ʢʩʠʣʦʣ ʟʘʚʦʜʠʣʠ ʫ ʙʘʣʴʟʘʤ ʟ ʥʘʩʪʫʧʥʠʤ ʧʦʢʨʠʚʘʥʥʷʤ ʟʘʙʘʨʚʣʝʥʠʭ ʟʨʽʟʽʚ 

ʧʦʢʨʠʚʥʠʤ ʩʢʣʦʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʢʦʣʘʛʝʥʦʚʽ ʪʘ ʨʝʪʠʢʫʣʷʨʥʽ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʚʦʣʦʢʥʘ ʟʘʙʘʨʚʣʶʚʘʣʠʩʴ ʫ ʩʠʥʽʡ ʢʦʣʽʨ, ʷʜʝʨʥʠʡ ʭʨʦʤʘʪʠʥ ʫ 

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ, ʝʨʠʪʨʦʮʠʪʠ ʚ ʯʝʨʚʦʥʠʡ, ʤô̫ ʟʦʚʽ ʚʦʣʦʢʥʘ ʚʽʜ ʨʦʞʝʚʦʛʦ ʜʦ 

ʯʝʨʚʦʥʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ, ʩʣʠʟ ï ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ [132]. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʨʝʘʢʪʠʚʽʚ: ʨʦʟʯʠʥʷʣʠ 0,1 ʛ ʘʟʦʢʘʨʤʽʥʫ G ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ 

ʦʙô̒ ʤʦʤ 100 ʩʤ3 ʜʦʚʦʜʠʣʠ ʜʦ ʢʠʧʽʥʥʷ, ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʌʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʛʨʫʙʦʧʦʨʠʩʪʠʡ ʬʽʣʴʪʨ ʪʘ ʜʦʜʘʚʘʣʠ ʜʦ ʬʽʣʴʪʨʘʪʫ 1 ʩʤ3 
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ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ. ʉʫʤʽʰ ʘʥʽʣʽʥʦʚʦʛʦ-ʩʠʥʴʦʛʦ ʟ ʦʨʘʥʞʝʚʠʤ G 

ʛʦʪʫʚʘʣʠ ʪʘʢ: 0,5 ʛ ʨʦʟʯʠʥʥʦʛʦ ʫ ʚʦʜʽ ʘʥʽʣʽʥʦʚʦʛʦ ʩʠʥʴʦʛʦ ʪʘ 2 ʛ ʦʨʘʥʞʝʚʦʛʦ G ʫ 100 

ʩʤ3 ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ɼʦʜʘʚʘʣʠ 8 ʩʤ3 ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ, ʜʦʚʦʜʠʣʠ 

ʜʦ ʢʠʧʽʥʥʷ, ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʥʘʩʪʫʧʥʠʤ ʬʽʣʴʪʨʫʚʘʥʥʷʤ. 

ʈʦʟʯʠʥ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʦʟʚʦʜʠʣʠ ʧʦʨʽʚʥʫ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ.   

 

2.3. ɻʽʩʪʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: PAS-ʨʝʘʢʮʽʷ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʟʘʩʪʦʩʦʚʫʚʘʣʠ PAS-ʨʝʘʢʮʽʶ ʟʘ ʄʘʢ-

ʄʘʥʫʩʦʤ. ɿʨʽʟʠ ʜʝʧʘʨʘʬʽʥʫʚʘʣʠ ʪʘ ʜʦʚʦʜʠʣʠ ʜʦ ʚʦʜʠ. ʆʢʠʩʣʶʚʘʣʠ 0,5 % ʚʦʜʥʠʤ 

ʨʦʟʯʠʥʦʤ ʡʦʜʥʦʾ ʢʠʩʣʦʪʠ 2 ʭʚ ʟ ʥʘʩʪʫʧʥʠʤ ʧʨʦʤʠʚʘʥʥʷʤ ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ. 

ʆʙʨʦʙʣʷʣʠ ʨʝʘʢʪʠʚʦʤ ʐʠʬʬʘ ʫʧʨʦʜʦʚʞ 10 ʭʚ, ʧʨʦʤʠʚʘʣʠ ʚ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ 

ʧʨʦʪʷʛʦʤ 10 ʭʚ. ɼʦʬʘʨʙʦʚʫʚʘʣʠ ʷʜʨʘ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ ʄʘʡʻʨʘ 3 ʭʚ ʟ ʥʘʩʪʫʧʥʦʶ 

ʧʨʦʤʠʚʢʦʶ ʫ ʧʨʦʪʦʯʥ̔ʡ ʚʦʜ̔. ɿʥʝʚʦʜʥʶʚʘʣʠ ʫ ʩʧʠʨʪʘʭ, ʧʨʦʩʚʽʪʣʶʚʘʣʠ ʫ ʢʩʠʣʦʣʽ ʪʘ 

ʟʘʢʣʶʯʘʣʠ ʚ ʩʠʥʪʝʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʄʫʢʦʧʨʦʪʝʾʜʠ ʽ ʥʝʡʪʨʘʣʴʥʽ ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʠ 

ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʘʨʚʣʶʚʘʣʠʩʷ ʚ ʧʫʨʧʫʨʥʦ-ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ. ʈʝʘʢʪʠʚ ʐʠʬʬʘ ʛʦʪʫʚʘʣʠ 

ʟʘ ʧʨʦʧʠʩʦʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʤʦʥʦʛʨʘʬʽʾ ʇʽʨʩʘ [139]. 

 

2.3.1. ʄʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʛʨʘʥʫʣ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʟʨʽʟʠ ʜʝʧʘʨʘʬʽʥʫʚʘʣʠ, 

ʜʦʚʦʜʠʣʠ ʾʭ ʜʦ ʚʦʜʠ, ʦʙʨʦʙʣʷʣʠ ʧʨʦʪʷʛʦʤ 30 ʩ ʨʦʟʚʝʜʝʥʠʤ ʨʦʟʯʠʥʦʤ (1ʤʛ/ʤʣ) 

ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʜʽʘʟʦʪʘʪʘ 5-ʥʽʪʨʦʘʥʟ̔ʠʜʠʥʫ ʚ 0,1 ʄ ʚʝʨʦʥʘʣ-ʘʮʝʪʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ 

9,2). ʈʝʪʝʣʴʥʦ ʧʨʦʤʠʚʘʣʠ ʫ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ, ʟʘʬʘʨʙʦʚʫʚʘʣʠ ʷʜʨʘ ʛʝʤʘʪʦʢʩʠʣʽʥʦʤ 

ʄʘʡʻʨʘ ʫʧʨʦʜʦʚʞ 6 ʭʚ ʟ ʥʘʩʪʫʧʥʦʶ ʧʨʦʤʠʚʢʦʶ ʫ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ 30 ʭʚ. 

ɿʥʝʚʦʜʥʶʚʘʣʠ ʫ ʩʧʠʨʪʘʭ, ʧʨʦʩʚʽʪʣʶʚʘʣʠ ʫ ʢʩʠʣʦʣʽ. ɿʘʢʣʶʯʘʣʠ ʚ ʩʠʥʪʝʪʠʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʧʦʢʨʠʚʘʣʠ ʧʦʢʨʠʚʥʠʤ ʩʢʣʦʤ. ɻʨʘʥʫʣʠ ʘʨʛʝʥʪʘʬʽʥʥʠʭ ʢʣʽʪʠʥ 

ʟʘʙʘʨʚʣʶʚʘʣʠʩʴ ʫ ʧʦʤʘʨʘʥʯʝʚʦ-ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ, ʷʜʨʘ ʚ ʪʝʤʥʦ ʩʠʥʽʡ, 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʩʪʨʫʢʪʫʨʠ ʫ ʞʦʚʪʽ ʪʦʥʠ [139, 140].  
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2.4. ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʩʪʘʪʠʩʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ɺʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʧʦʨʦʩʷʪ, 

ʨʦʟʤʽʨʠ ʷʜʨʘ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ 

ʘʜʘʧʪʦʚʘʥʦʾ ʤʦʨʬʦʤʝʪʨʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʜʦ ʤʽʢʨʦʩʢʦʧʘ Leica DM-2500 ʪʘ 

ʬʦʪʦʢʘʤʝʨʠ Leica DFC 450C. ʇʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʪʘ 

ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥʠʭ ʢʣʽʪʠʥ ʢʠʰʝʯʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 0,45 ʤʤ2 (5 ʧʦʣʽʚ ʟʦʨʫ) ʧʣʦʱʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʫʩʽʭ ʚʽʜʜʽʣʽʚ ʪʦʥʢʦʛʦ ʽ ʪʦʚʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʾ ʧʨʦʛʨʘʤʠ Aperio ImageScope 12.4.6. [180].   

ʉʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʨʦʛʨʘʤʫ StatPlus (AnalystSoft Inc., USA). ʈʝʟʫʣʴʪʘʪʠ ʚ ʪʘʙʣʠʮʷʭ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ 

ʷʢ x Ñ SE (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ Ñ ʩʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ). ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʊʴʶʢʽ (ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ ɹʦʥʬʝʨʨʦʥʽ), ʜʝ ʚʽʜʤʽʥʥʦʩʪʽ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ 

P < 0.05. 
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ʈʆɿɼɯʃ 3 

ʈɽɿʋʃʔʊɸʊʀ ɺʃɸʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ʄʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ 

ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè 

ʋ ʧʦʨʦʩʷʪ ʨʦʟʚʠʪʦʢ ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʻ ʩʧʝʮʠʬʽʯʥʠʤ ʽ ʜʠʥʘʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʦʩʢʽʣʴʢʠ ʢʠʰʢʦʚʠʡ ʝʧʽʪʝʣʽʡ ʧʦʩʪʽʡʥʦ ʧʽʜʜʘʻʪʴʩʷ ʚʧʣʠʚʫ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʈʽʟʢʘ 

ʟʤʽʥʘ ʛʦʜʽʚʣʽ, ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʣʦʢʘ ʩʚʠʥʦʤʘʪʢʠ ʜʦ ʪʚʝʨʜʠʭ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʢʦʨʤʽʚ ʟ 

ʨʽʟʥʠʤʠ ʩʤʘʢʦʚʠʤʠ ʜʦʙʘʚʢʘʤʠ ʪʘ ʨʦʩʣʠʥʥʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ, ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʠʭ ʷʢ ʘʪʨʦʬʽʷ ʚʦʨʩʠʥʦʢ ʽ 

ʛʽʧʝʨʧʣʘʟʽʷ ʢʨʠʧʪ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʠʞʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʢʠʰʝʯʥʠʢʘ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠ 

ʽ ʧʦʛʣʠʥʘʪʠ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ [184]. ʊʘʢʽ ʘʜʘʧʪʘʮʽʡʥʽ ʧʝʨʽʦʜʠ ʚʚʘʞʘʶʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤʠ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʨʦʩʷʪ [169]. ʎ̔ ʣʽʩʥʽʩʪʴ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʻ ʟʘʧʦʨʫʢʦʶ ʰʚʠʜʢʦʛʦ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʽ ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʚʠʩʦʪʘ ʚʦʨʩʠʥʦʢ, ʛʣʠʙʠʥʘ 

ʢʨʠʧʪ, ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʯʽʪʢʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʢʠʰʝʯʥʠʢʘ ʪʘ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʇʨʠ ʩʚʽʪʣʦʦʧʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʧʦʨʦʩʷʪ ʷʢ ʢʦʥʪʨʦʣʴʥʦʾ, ʪʘʢ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 7, 14 ʪʘ 28 ʜʦʙʠ ʚʩʪʘʥʦʚʣʝʥʦ ʡʦʛʦ 

ʪʠʧʦʚʫ ʤʦʨʬʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ, ʱʦ ʟʙʝʨʽʛʘʣʘʩʴ ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʟ 

ʯʽʪʢʦ ʁ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʩʣʠʟʦʚʦ ʾ ʦʙʦʣʦʥʢʠ, ʧʽʜʩʣʠʟʦʚʦʛʦ, ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʪʘ 

ʩʝʨʦʟʥʦ ʾ ʦʙʦʣʦʥʢʠ (ʨʠʩ. 3.1). ʉʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʜʦʚʞʝʥʠʤʠ 

ʧʘʣʴʮʝʧʦʜʽʙʥʠʤʠ ʢʠʰʢʦʚʠʤʠ ʚʦʨʩʠʥʢʘʤʠ, ʷʢʽ ʱʽʣʴʥʦ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʦʜʥʽ ʙʽʣʷ 

ʦʜʥʠʭ (ʨʠʩ. 3.2). ʇʦʚʝʨʭʥʶ ʢʠʰʢʦʚʠʭ ʚʦʨʩʠʥʦʢ ʬʦʨʤʫʚʘʚ ʦʜʥʦʰʘʨʦʚʠʡ 

ʦʜʥʦʨʷʜʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʝʧʽʪʝʣʽʡ ʟ ʚʠʨʘʞʝʥʦʶ ʧʦʣʷʨʥʽʩʪʶ ʢʣʽʪʠʥ, ʦʩʥʦʚʥʫ ʤʘʩʫ 

ʷʢʠʭ ʩʢʣʘʜʘʣʠ ʝʥʪʝʨʦʮʠʪʠ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʦʙʣʷʤʽʚʢʦʶ, ʱʦ ʫʪʚʦʨʶʚʘʣʠ 

ʤʽʢʨʦʚʦʨʩʠʥʢʠ ʘʧʽʢʘʣʴʥʦʾ ʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ (ʨʠʩ. 3.3). ʂʨʽʤ ʪʦʛʦ, ʜʦʙʨʝ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʝʢʟʦʢʨʠʥʦʮʠʪʠ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ ʜʨʫʛʠʡ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʫʣ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʨʠʩ. 3.4). ɺʣʘʩʥʘ 
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ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʩʬʦʨʤʦʚʘʥʘ ʝʣʝʤʝʥʪʘʤʠ 

ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚ ʛʣʠʙʠʥʽ ʷʢʦʾ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʢʨʠʧʪʠ, ʘ ʧʽʜʩʣʠʟʦʚʘ 

ʦʩʥʦʚʘ ʤʽʩʪʠʣʘ ʜʫʦʜʝʥʘʣʴʥʽ ʟʘʣʦʟʠ ï ɹʨʫʥʥʝʨʦʚʽ ʟʘʣʦʟʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ 

ʪʨʫʙʦʯʦʢ, ʷʢʽ ʚʽʜʢʨʠʚʘʣʠʩʴ ʥʘ ʜʥʽ ʢʨʠʧʪ. ʎʠʪʦʧʣʘʟʤʘ ʮʠʭ ʢʣʽʪʠʥ ʩʚʽʪʣʘ, ʟʣʝʛʢʘ 

ʙʘʟʦʬʽʣʴʥʘ, ʷʜʨʘ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʚ ʙʘʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʮʠʪʦʧʣʘʟʤʠ, ʜʝʱʦ ʫʱʽʣʴʥʝʥʽ 

(ʨʠʩ. 3.5). ʂʨʠʧʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʪʨʫʙʢʘʤʠ, ʷʢʽ ʩʣʽʧʦ ʟʘʢʽʥʯʫʶʪʴʩʷ, 

ʾʭ ʷʜʨʘ ʙʽʣʴʰ ʢʨʫʛʣʦʾ ʬʦʨʤʠ.  

 

ʈʠʩ. 3.1. ɼʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 7 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), 

ɹʨʫʥʥʝʨʦʚʽ ʟʘʣʦʟʠ (2), ʧʽʜʩʣʠʟʦʚʠʡ ʰʘʨ (3), ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ (4), ɸʫʝʨʙʘʭʦʚʝ ʩʧʣʝʪʽʥʥʷ (5), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (6). 

ɸʟʘʥ ʟʘ ɻʝʡʜʝʥʛʘʡʥʦʤ. ʭ 50 

ʗʜʨʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʝʧʽʪʝʣʽʦʮʠʪʽʚ) ʦʚʘʣʴʥʽ, ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʙʣʠʞʯʝ ʜʦ 

ʙʘʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʢʣʽʪʠʥ. ʅʘ ʘʧʽʢʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʯʽʪʢʦ 

ʚʽʟʫʘʣʽʟʫʚʘʣʘʩʴ ʱʽʪʦʯʢʦʚʘ ʦʙʣʷʤʽʚʢʘ (ʨʠʩ. 3.3, 3.4). ʄʽʞ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʚʠʜʽʣʷʣʠʩʴ ʢʝʣʠʭʦʧʦʜʽʙʥʽ, ʾʭ ʚʠʛʣʷʜ ʟʘʣʝʞʘʚ ʚʽʜ ʥʘʧʦʚʥʝʥʥʷ ʾʭ ʘʧʽʢʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʩʣʠʟʶ. ɺʫʟʴʢʘ ʥʽʞʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʘʟʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʢʣʽʪʠʥʠ ʚ ʷʢʽʡ 

ʨʦʟʤʽʱʫʚʘʣʦʩʴ ʚʽʜʪʠʩʥʝʥʝ ʤʫʮʠʥʦʤ ʷʜʨʦ. ʇʽʜ ʝʧʽʪʝʣʽʻʤ ʨʦʟʤʽʱʫʚʘʣʘʩʴ ʪʦʥʢʘ 

ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʫ ʷʢʽʡ ʪʘʢʦʞ ʯʽʪʢʦ ʧʨʦʛʣʷʜʘʣʠʩʴ ʷʜʨʘ ʬʽʙʨʦʙʣʘʩʪʽʚ ʪʘ ʬʽʙʨʦʮʠʪʽʚ 

(ʨʠʩ. 3.4).   
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ʈʠʩ. 3.2. ɼʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), 

ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ɹʨʫʥʥʝʨʦʚʽ ʟʘʣʦʟʠ (3), ɸʫʝʨʙʘʭʦʚʝ 

ʩʧʣʝʪʽʥʥʷ (4). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 100 

 

ʈʠʩ. 3.3. ɺʦʨʩʠʥʢʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʦʜʥʦʰʘʨʦʚʠʡ ʦʜʥʦʨʷʜʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʝʧʽʪʝʣʽʡ ʟ ʚʠʨʘʞʝʥʦʶ ʱʽʪʦʯʢʦʚʦʶ 

ʦʙʣʷʤʽʚʢʦʶ (1), ʝʥʪʝʨʦʮʠʪʠ ʟ ʦʚʘʣʴʥʠʤʠ ʷʜʨʘʤʠ (2). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 1000 
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ʈʠʩ. 3.4. ɺʦʨʩʠʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʦʜʥʦʰʘʨʦʚʠʡ ʦʜʥʦʨʷʜʥʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʝʧʽʪʝʣʽʡ ʟ ʚʠʨʘʞʝʥʦʶ ʱʽʪʦʯʢʦʚʦʶ 

ʦʙʣʷʤʽʚʢʦʶ (1), ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ (2), ʷʜʨʦ ʢʝʣʠʭʦʧʦʜʽʙʥʦʾ ʢʣʽʪʠʥʠ (3), 

ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ (4), ʝʥʪʝʨʦʮʠʪʠ (5). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 1000 

 

ʈʠʩ. 3.5. ɹʨʫʥʥʝʨʦʚʽ ʟʘʣʦʟʠ ʧʽʜʩʣʠʟʦʚʦʛʦ ʰʘʨʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ ʟ ʩʣʘʙʦʙʘʟʦʬʽʣʴʥʦʶ ʮʠʪʦʧʣʘʟʤʦʶ, ʢʨʫʛʣʠʤʠ ʷʜʨʘʤʠ 

ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʷʜʝʨʮʷʤʠ. ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 1000  
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ʄôʷʟʦʚʘ ʧʣʘʩʪʠʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʥʫʪʨʽʰʥʽʤ ʘʙʦ ʮʠʨʢʫʣʷʨʥʠʤ ʰʘʨʦʤ ʽ 

ʟʦʚʥʽʰʥʽʤ ʘʙʦ ʧʦʟʜʦʚʞʥʽʤ ʰʘʨʦʤ, ʧʦʙʫʜʦʚʘʥʠʭ ʽʟ ʛʣʘʜʢʠʭ ʤʽʦʮʠʪʽʚ (ʨʠʩ. 3.6).  

 

ʈʠʩ. 3.6. ʄô̫ ʟʦʚʠʡ ʰʘʨ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (1), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), 

ɸʫʝʨʙʘʭʦʚʝ ʥʝʨʚʦʚʝ ʩʧʣʝʪʽʥʥʷ (3). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 400 

 

ɺ ʛʣʠʙʠʥʽ ʢʨʠʧʪ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʝʥʪʝʨʦʭʨʦʤʘʬʽʥʥ ̔ʢʣʽʪʠʥʠ ʟ ʘʮʠʜʦʬʽʣʴʥʠʤʠ 

ʛʨʘʥʫʣʘʤʠ, ʷʢʽ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʟʦʤʝʪʦʜʫ ʪʘ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʣʠ ʾʭ 

ʫ ʨʦʟʜʽʣʽ 3.1.3.  

ʇʦʨʦʞʥʷ ʢʠʰʢʘ ʻ ʦʩʥʦʚʥʠʤ ʤʽʩʮʝʤ ʘʙʩʦʨʙʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʧʦʨʦʩʷʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʦʨʩʠʥʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʧʝʨʝʚʘʞʥʦ 

ʧʘʣʴʮʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʚʢʨʠʪʽ ʝʥʪʝʨʦʮʠʪʘʤʠ, ʷʢʽ ʤʘʣʠ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʱʽʪʦʯʢʦʚʫ 

ʦʙʣʷʤʽʚʢʫ, ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ (ʨʠʩ. 3.7). ʗʜʨʘ 

ʝʥʪʝʨʦʮʠʪʽʚ ʚʠʜʦʚʞʝʥʽ. ʉʪʨʦʤʘ ʚʦʨʩʠʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʫʭʢʦʶ ʩʧʦʣʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ ʪʘ ʨʝʪʠʢʫʣʷʨʥʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʇʨʠ ʬʘʨʙʫʚʘʥʥʽ ɸʟʘʥʦʤ ʟʘ ɻʝʡʜʝʥʛʘʡʥʦʤ 

ʯʽʪʢʦ ʚʝʨʠʬʽʢʫʚʘʣʠ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʚʦʣʦʢʥʘ ï ʢʦʣʘʛʝʥʦʚʽ ʪʘ ʝʣʘʩʪʠʯʥʽ, ʷʢʽ 

ʟʘʙʘʨʚʣʶʚʘʣʠʩʴ ʫ ʩʠʥʽʡ ʢʦʣʽʨ (ʨʠʩ. 3.8). ʋ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʜʦʙʨʝ ʧʨʦʛʣʷʜʘʚʩʷ ʮʝʥʪʨʘʣʴʥʠʡ ʣʽʤʬʘʪʠʯʥʠʡ ʢʘʧʽʣʷʨ (ʨʠʩ. 3.9), ɦ ʦ ʧʨʦʭʦʜʠʚ ʧʦ ʦʩʽ 

ʚʦʨʩʠʥʢʠ, ʜʝʱʦ ʨʦʟʰʠʨʝʥʠʡ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʘʢʪʠʚʥʠʡ ʪʨʘʥʩʧʦʨʪ ʣʽʧʽʜʽʚ ʪʘ 
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ʙʽʣʢʽʚ ʢʦʨʤʫ ʜʦ ʙʽʣʴʰʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ ʧʽʜʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɽʧʽʪʝʣʽʡ ʢʨʠʧʪ 

ʦʜʥʦʰʘʨʦʚʠʡ ʮʠʣʽʥʜʨʠʯʥʠʡ ʘʣʝ ʙʝʟ ʱʽʪʦʯʢʦʚʦʾ ʦʙʣʷʤʽʚʢʠ ʟ ʜʝʱʦ ʤʝʥʰʦ  ʁ

ʢʽʣʴʢʽʩʪ ʁʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ. ʄô̫ ʟʦʚʠʡ ʰʘʨ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʨʦʟʤʽʱʫʚʘʚʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʦʩʥʦʚʦʶ ʢʨʠʧʪ. ʇʽʜʩʣʠʟʦʚʠʡ ʰʘʨ ʫʪʚʦʨʝʥʠʡ ʧʫʭʢʦʶ ʩʧʦʣʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ, ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʡ, ʤʽʩʪʠʚ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʪʘ ʣʽʤʬʘʪʠʯʥʠʭ 

ʩʫʜʠʥ. ʄô̫ ʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʦʙʫʜʦʚʘʥʘ ʽʟ ʜʚʦʭ ʰʘʨʽʚ: ʚʥʫʪʨʽʰʥʽʡ ï ʟʥʘʯʥʦ ʪʦʚʩʪʽʰʠʡ, 

ʫʪʚʦʨʝʥʠʡ ʮʠʨʢʫʣʷʨʥʠʤʠ ʛʣʘʜʢʠʤʠ ʤʽʦʮʠʪʘʤʠ ʪʘ ʟʦʚʥʽʰʥʽʡ ʤô̫ ʟʦʚʠʡ ʰʘʨ ʜʝʱʦ 

ʪʦʥʰʠʡ, ʫʪʚʦʨʝʥʠʡ ʧʦʟʜʦʚʞʥʴʦ ʨʦʟʤʽʱʝʥʠʤʠ ʤô̫ ʟʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʄʽʞ 

ʚʥʫʪʨʽʰʥʽʤ ʪʘ ʟʦʚʥʽʰʥʽʤ ʰʘʨʦʤ ʤô̫ ʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʘʢʦʞ ʨʦʟʤʽʱʫʚʘʣʠʩʴ 

ʤʽʞʤô̫ ʟʦʚʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ï ɸʫʝʨʙʘʭʦʚʝ ʩʧʣʝʪʽʥʥʷ. ʉʝʨʦʟʥʘ ʦʙʦʣʦʥʢʘ ʧʦʙʫʜʦʚʘʥʘ 

ʽʟ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʛʦ ʰʘʨʫ ʽ ʤʝʟʦʪʝʣʽʶ. 

 

ʈʠʩ. 3.7. ʇʦʨʦʞʥʷ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 7 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), ʚʣʘʩʥʘ 

ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ʢʨʠʧʪʠ (3), ʧʽʜʩʣʠʟʦʚʠʡ ʰʘʨ (4), ʮʠʨʢʫʣʷʨʥʠʡ 

ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (5), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (6), ʤʽʞʤôʷʟʦʚʽ 

ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ï ɸʫʝʨʙʘʭʦʚʝ ʩʧʣʝʪʽʥʥʷ (7). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 100 
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ʈʠʩ. 3.8. ʇʦʨʦʞʥʷ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 7 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), 

ʃʽʙʝʨʢôʶʥʦʚʽ ʢʨʠʧʪʠ (2), ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ (3), ʧʽʜʩʣʠʟʦʚʘ ʦʩʥʦʚʘ (4), ʮʠʨʢʫʣʷʨʥʠʡ 

ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (5), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (6), ʩʝʨʦʟʥʘ 

ʦʙʦʣʦʥʢʘ (7). ɸʟʘʥ ʟʘ ɻʝʡʜʝʥʛʘʡʥʦʤ. ʭ 50 

 

ʈʠʩ. 3.9. ɺʦʨʩʠʥʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʱʽʪʦʯʢʦʚʘ ʦʙʣʷʤʽʚʢʘ ʝʥʪʝʨʦʮʠʪʽʚ (1), ʝʥʪʝʨʦʮʠʪʠ (2), ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ (3), 

ʮʝʥʪʨʘʣʴʥʠʡ ʣʽʤʬʘʪʠʯʥʠʡ ʢʘʧʽʣʷʨ (4). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 100 
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ʈʠʩ. 3.10. ɺʦʨʩʠʥʢʘ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʱʽʪʦʯʢʦʚʘ ʦʙʣʷʤʽʚʢʘ (1), ʝʥʪʝʨʦʮʠʪʠ (2), ʝʨʠʪʨʦʮʠʪʠ ʚ ʢʘʧʽʣʷʨʽ (3), ʮʝʥʪʨʘʣʴʥʠʡ 

ʣʽʤʬʘʪʠʯʥʠʡ ʢʘʧʽʣʷʨ (4). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 1000 

 

ʂʣʫʙʦʚʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ 

ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ, ʧʨʦʪʝ ʬʦʨʤʘ ʚʦʨʩʠʥʦʢ ʯʘʩʪʽʰʝ ʥʝʧʨʘʚʠʣʴʥʦʾ ʘʙʦ ʣʠʩʪʦʧʦʜʽʙʥʦ ʾ

ʬʦʨʤʠ (ʨʠʩ. 3.11-3.13). ʄʽʞ ʚʦʨʩʠʥʢʘʤʠ ʚʽʟʫʘʣʽʟʫʚʘʣʠʩʴ ʥʝʚʝʣʠʢʽ ʢʨʠʧʪʠ. 

ʃ̔ ʤʬʦʾʜʥʘ ʪʢʘʥʠʥʘ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʢʠ ʫʪʚʦʨʶʚʘʣʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʚʘʨʽʶʚʘʣʘ. ʊʘʢʽ ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ ʧʦʜʝʢʫʜʠ 

ʟʣʠʚʘʣʠʩʴ ʽ ʫʪʚʦʨʶʚʘʣʠ ʟʥʘʯʥʽ ʩʢʫʧʯʝʥʥʷ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ 

ʇʝʡʻʨʦʚʠʤʠ ʙʣʷʰʢʘʤʠ, ʱʦ ʻ ʩʢʣʘʜʦʚʠʤʠ ʣʽʤʬʦʾʜʥʦʾ ʪʢʘʥʠʥʠ ʩʣʠʟʦʚʦʾ ʪʘ 

ʧʽʜʩʣʠʟʦʚʦʾ ʦʩʥʦʚʠ (ʨʠʩ. 3.12). ʄô̫ ʟʦʚʠʡ ʰʘʨ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʥʫʪʨʽʰʥʽʤ ʪʘ 

ʟʦʚʥʽʰʥʽʤ ʰʘʨʦʤ, ʨʦʟʤʽʱʫʚʘʚʩʷ ʧʽʜ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ (ʨʠʩ. 3.14).   
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ʈʠʩ. 3.11. ʂʣʫʙʦʚʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), 

ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ (3), ʧʽʜʩʣʠʟʦʚʠʡ 

ʰʘʨ (4), ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (5), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ (6), ʩʝʨʦʟʥʘ ʦʙʦʣʦʥʢʘ (7). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 100 

 

ʈʠʩ. 3.12. ʂʣʫʙʦʚʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), ʚʣʘʩʥʘ 

ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ʢʨʠʧʪʠ (3), ʣʽʤʬʦʾʜʥʽ ʚʫʟʣʠʢʠ (4), ʧʽʜʩʣʠʟʦʚʠʡ 

ʰʘʨ (5), ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (6), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ (7), ɸʫʝʨʙʘʭʦʚʝ ʩʧʣʝʪʽʥʥʷ (8), ʩʝʨʦʟʥʘ ʦʙʦʣʦʥʢʘ (9). ɸʟʘʥ ʟʘ 

ɻʝʡʜʝʥʛʘʡʥʦʤ. ʭ 50 
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ʈʠʩ. 3.13. ʂʣʫʙʦʚʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: ʣʠʩʪʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ 

ʚʦʨʩʠʥʢʠ (1), ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ʢʨʠʧʪʠ (3). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ 

ʝʦʟʠʥ. ʭ 200 

 

ʈʠʩ. 3.14. ʄôʷʟʦʚʠʡ ʰʘʨ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ:  

ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ (1), ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ (2). ɻʝʤʘʪʦʢʩʠʣʽʥ ʪʘ ʝʦʟʠʥ. ʭ 200 
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3.1.1. ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʽʥʢʠ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ 

ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʟʘ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ 

ɼʞʘʤ ʉʪʘʨʪè 

ʈʝʟʫʣʴʪʘʪʠ ʛʽʩʪʦʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʧʦʨʦʩʷʪ ʷʢ ʢʦʥʪʨʦʣʴʥʦʾ, ʪʘʢ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 7 ʜʦʙʫ ʞʠʪʪʷ, ʷʢʽ ʩʧʦʞʠʚʘʣʠ 

ʤʦʣʦʢʦ ʚʽʜ ʩʚʠʥʦʤʘʪʢʠ ʪʘ ʟ 5 ʜʦʙʠ ʜʦʛʦʜʦʚʫʚʘʣʠʩʴ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʢʦʤʙʽʢʦʨʤʦʤ 

ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʠʨʽʟʥʷʣʠʩʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʩʦʪʘ ʚʦʨʩʠʥʦʢ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 

696,35Ñ43,94 ʤʢʤ, ʛʣʠʙʠʥʘ ʢʨʠʧʪ ï 240,72Ñ11,49 ʤʢʤ, ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ 

ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʜʦʨʽʚʥʶʚʘʣʦ 2,89Ñ0,75. ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʦʨʽʚʥʶʚʘʣʘ 

327,21Ñ2,12 ʤʢʤ, ʜʝ ʟʦʚʥʽʰʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ ʟʘʡʤʘʚ 146,96Ñ1,97 ʤʢʤ, ʘ 

ʚʥʫʪʨʽʰʥʽʡ ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ ʤô̫ ʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʪʘʥʦʚʠʚ 180,25Ñ2,45 ʤʢʤ. ʋ 

ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʚʦʨʩʠʥʦʢ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʜʦʨʽʚʥʶʚʘʣʘ 684,24Ñ32,17 ʤʢʤ, ʛʣʠʙʠʥʘ ʢʨʠʧʪ ï 238,61Ñ12,21 ʤʢʤ, ʚʽʜʥʦʰʝʥʥʷ 

ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʩʢʣʘʜʘʣʦ 2,86Ñ0,93. ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʪʦʚʱʠʥʠ 

ʤô̫ ʟʦʚʦʛʦ ʰʘʨʫ, ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʧʦʨʦʩʷʪ ʪʘʢʦʞ ʥʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʢʣʘʜʘʣʘ 330,12Ñ4,75 ʤʢʤ ʟ ʷʢʠʭ 

182,14Ñ3,15 ʤʢʤ ʧʨʠʧʘʜʘʣʦ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʮʠʨʢʫʣʷʨʥʠʡ ʰʘʨ, ʘ 147,98Ñ2,24 ʤʢʤ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʰʘʨ (ʪʘʙʣ. 3.1).  

ʇʦʨʽʚʥʶʶʯʠ ʣʽʥʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʧʦʨʦʩʷʪ ʟʘ ʫʤʦʚ ʟʤʽʰʘʥʦʾ ʛʦʜʽʚʣʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ 

çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʥʘ 14 ʪʘ 28 ʜʦʙʠ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ 

ʛʨʫʧ. ʊʘʢ, ʥʘ 14 ʜʦʙʫ ʚ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʫ ʜʦʜʘʚʘʣʠ 

ʧʨʝʙʽʦʪʠʯʥʫ ʢʦʨʤʦʚʫ ʜʦʙʘʚʢʫ ʚʽʜʟʥʘʯʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʥʘ 37,4 % (ʈ<0.001) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʤʽʯʘʣʠ ʡ ʦɦʜʦ ʧʘʨʘʤʝʪʨʽʚ ʛʣʠʙʠʥʠ 

ʢʨʠʧʪ, ʜʝ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʙʽʣʴʰʠʤ ʥʘ 31,5 % (ʈ<0.001), 

ʚʽʜʥʦʩʥʦʛʦ ʜʘʥʠʭ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʊʦʜʽ, ʷʢ ʥʘ 28 ʜʦʙʫ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ 
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ʚʦʨʩʠʥʦʢ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʫʪʪʻʚʦ 

ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʴ. ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 654,51Ñ14,81 ʤʢʤ ʧʨʦʪʠ 675,32Ñ12,44 ʤʢʤ ʫ 

ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ɻʣʠʙʠʥʘ ʢʨʠʧʪ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦ ʾ ʢʠʢhʠ 

ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʤʝʥʰʦʶ ʥʘ 105,93 ʤʢʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʥʘʯʝʥʥʷʤʠ 

ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʨʦʩʷʪ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʇʦʢʘʟʥʠʢ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ, ʚʽʜʧʦʚʽʜʥʦ ʪʘʢʦʞ 

ʢʦʨʝʣʶʚʘʚ: ʥʘ 14 ʜʦʙʫ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ ʚʽʥ ʩʪʘʥʦʚʠʚ 1,56Ñ0,84, ʘ ʫ 

ʜʦʩʣʽʜʥʽʡ ï 1,63Ñ0,47. ʅʘ 28 ʜʦʙʫ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʡʤʝʥʰʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ 

ʚʦʨʩʠʥʦʢ ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʱʦ ʜʦʨʽʚʥʶʚʘʣʦ  

1,24Ñ0,93 ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʝ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦ ʾï 1,59Ñ0,42 (ʨʠʩ. 3.15).  

 

ʈʠʩ. 3.15. ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʜʦ ʛʣʠʙʠʥʠ 

ʢʨʠʧʪ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤ ʉʪʘʨʪè 

 

ɺʽʜʦʤʦ, ʱʦ ʧʘʨʘʤʝʪʨʠ ʧʣʦʱʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚʠʟʥʘʯʘʻ 

ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʙʩʦʨʙʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʽ ʰʠʨʠʥʠ 

ʚʦʨʩʠʥʦʢ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʫʻ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʧʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʪʚʘʨʠʥ [133, 134].  
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ʊʘʙʣʠʮʷ 3.1. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè, n=5, ʭ Ñ SD 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ 

 

 

7 ʜʦʙʘ 14 ʜʦʙʘ 28 ʜʦʙʘ 

ʂʦʥʪʨʦʣʴʥʘ 

 

ɼʦʩʣʽʜʥʘ 

 
ʂʦʥʪʨʦʣʴʥʘ  ɼʦʩʣʽʜʥʘ ʂʦʥʪʨʦʣʴʥʘ ɼʦʩʣʽʜʥʘ  

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ,  

ʤʢʤ 
696,35Ñ43,94 684,24Ñ32,17 490,67Ñ30,22 674,31Ñ25,05***  654,51Ñ14,81 675,32Ñ12,44 

ɻʣʠʙʠʥʘ ʢʨʠʧʪ, ʤʢʤ 240,72Ñ11,49 238,61Ñ12,21 314,13Ñ21,54 413,02Ñ10,03***  528,96Ñ20,12 423,03Ñ18,35 

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ: ʛʣʠʙʠʥʘ 

ʢʨʠʧʪ 
2,89Ñ0,75 2,86Ñ0,93 1,56Ñ0,84 1,63Ñ0,47 1,24Ñ0,93 1,59Ñ0,42 

ʊʦʚʱʠʥʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʰʘʨʫ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʢʤ 

146,96Ñ1,97 147,98Ñ2,24 143,27Ñ2,09 194,02Ñ6,97**  166,31Ñ3,90 160,08Ñ3,07 

ʊʦʚʱʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʰʘʨʫ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʢʤ 

180,25Ñ2,45 182,14Ñ3,15 184,66Ñ3,34 210,42Ñ4,94**  260,45Ñ12,76 245,17Ñ10,54 

ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ  
327,21Ñ2,12 330,12Ñ4,75 327,93Ñ2,07 404,44Ñ4,23***  426,76Ñ7,24 405,25Ñ5,23 

ʇʨʠʤʽʪʢʘ (ʚ ʮʽʡ ʽ ʥʘʩʪʫʧʥʠʭ ʪʘʙʣʠʮʷʭ): *ʨ<0.05, **ʨ<0.01, ***ʨ<0.001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ.
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ʋ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ, ʦʩʦʙʣʠʚʦ ʥʘ 14 ʜʦʙʫ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 23,3 % 

(ʈ<0.001) ʟʘ ʨʘʭʫʥʦʢ ʧʦʪʦʚʱʝʥʥʷ ʷʢ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʰʘʨʫ ʥʘ 50,75 ʤʢʤ, 

ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ ʰʘʨʫ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘ 25,76 ʤʢʤ. ʇʨʦʪʝ, ʚʞʝ 

ʥʘ 28 ʜʦʙʫ ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʙʫʣʘ ʥʘ 21,51 ʤʢʤ ʙʽʣʴʰʦʶ, ʷʢ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ (ʪʘʙʣ. 3.1). 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʝʷʢʽ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʦʢʨʝʤʠʭ ʮʠʪʦ- ʪʘ 

ʛʽʩʪʦʩʪʨʫʢʪʫʨʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʪʽʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ 

ɼʞʘʤʧ ʉʪʘʨʪè ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʾ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʤôʷʢʰʝʥʥʷ 

ʢʦʨʤʦʚʦʛʦ ʩʪʨʝʩʫ ʪʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʨʝʩ-ʚʽʜʣʫʯʝʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʚʩʷ ʥʝʟʥʘʯʥʦʶ 

ʢʦʨʝʣʷʮʽʻʶ ʣʽʥʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʽʩʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʦʢʨʝʤʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʠʰʢʦʚʦʾ ʩʪʽʥʢʠ.  

ʇʦʪʦʚʱʝʥʥʷ ʤôʷʟʦʚʦʛʦ ʰʘʨʫ ʩʪʽʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ ʚʽʜʙʫʚʘʣʦʩʴ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʾ 

ʧʝʨʠʩʪʘʣʴʪʠʢʠ, ʱʦ ʧʦʩʠʣʶʚʘʣʘʩʴ ʧʽʜ ʜʽʻʶ ʜʝʷʢʠʭ ʢʘʪʝʭʦʣʘʤʽʥʽʚ, ʷʢʽ ʩʠʥʪʝʟʫʶʪʴʩʷ 

ʚ ʜʝʱʦ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨè. ʌʘʢʪ ʟʤʽʥʠ 

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ, ʘ ʩʘʤʝ 

ï ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʘ 14 ʜʦʙʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʤʽʥʦʶ ʨʘʮʽʦʥʫ ʢʦʨʤʫ, ʱʦ 

ʧʨʦʷʚʠʚʩʷ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦ. ʅʝʟʥʘʯʥʫ ʟʤʽʥʫ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʫ ʧʦʨʦʩʷʪ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʨʦʷʚʦʤ ʧʨʦʪʝʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʯʠʥʠʪʴ 

ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè. ɿʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʥʘ 14 ʜʦʙʫ ʚ 

ʜʦʩʣʽʜʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʝʥʪʝʨʦʮʠʪʽʚ, ʘ ʜʝʱʦ ʥʠʞʯʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ 

ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʟʥʦʚʫ ʞ ʪʘʢʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʤʝʥʰʫ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʨʦʷʚʣʷʣʘʩʴ ʟʥʠʞʝʥʥʷʤ ʷʢ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʪʘʢ ʽ ʛʣʠʙʠʥʠ ʢʨʠʧʪ. 

ʆʮʽʥʶʶʯʠ ʣʽʥʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ 

ʥʘ 28 ʜʦʙʫ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʚʽʜʟʥʘʯʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʾʭ ʟʙʽʣʴʰʝʥʥʷ, ʱʦ ʚʢʘʟʫʻ 
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ʥʘ ʤôʷʢʠʡ ʚʧʣʠʚ ʧʝʨʝʭʦʜʫ ʥʘ ʟʤʽʰʘʥʠʡ ʪʠʧ ʛʦʜʽʚʣʽ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʱʦ ʧʨʦʷʚʠʣʘʩʴ ʫ ʚʽʜʥʦʩʥʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʣʽʥʽʡʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʽʟʢʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠ ʚʽʜʣʫʯʝʥʥʽ 

ʪʚʘʨʠʥ. ʇʦʨʽʚʥʶʶʯʠ ʛʣʠʙʠʥʫ ʢʨʠʧʪ ʚ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦ ʾʛʨʫʧʠ ʤʽʞ 14 ʪʘ 28 

ʜʦʙʦʶ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʟʙʽʣʴʰʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʩʠʣʝʥʥʷʤ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʧʽʪʝʣʽʶ. ʎʝ ʩʣʽʜ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ 

ʢʦʤʧʝʥʩʘʪʦʨʥʠʡ ʤʝʭʘʥʽʟʤ ʜʝʱʦ ʩʧʦʚʽʣʴʥʝʥʦʛʦ ʪʠʧʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʮʠʤ ʞ ʧʦʢʘʟʥʠʢʦʤ 

ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʜʝ ʚʽʜʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʫ ʜʠʥʘʤʽʢʫ ï ʚʽʜʥʦʩʥʫ ʩʪʘʣʽʩʪʴ ʷʢ 

ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ, ʪʘʢ ʽ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʛʣʠʙʠʥʠ 

ʢʨʠʧʪ, ʱʦ ʻ ʥʦʨʤʘʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʜʣʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʟʘ ʥʝʟʥʘʯʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʩʪʨʝʩʫ. 

ʅʝʩʫʪʪʻʚʫ ʢʦʨʝʣʷʮʽʶ ʚʽʜʤʽʯʝʥʦ ʽ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ 

ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ, ʷʢ ̔ʥʘ 14 ʜʦʙʫ ʚ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʠ 2,0Ñ0,32 

ʫ ʜʦʩʣʽʜʥʽʡ 1,96Ñ0,28; ʥʘ 28 ʜʦʙʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʝʱʦ ʟʤʽʥʠʚʩʷ ʽ ʜʦʨʽʚʥʶʚʘʚ, 

ʚʽʜʧʦʚʽʜʥʦ 2,44Ñ0,38 ʧʨʦʪʠ 2,47Ñ0,21 ʫ ʜʦʩʣʽʜʥʠʭ ʧʦʨʦʩʷʪ.  ʂʨʽʤ ʪʦʛʦ, ʫ ʧʝʨʰʽ ʜʚʘ 

ʪʠʞʥʽ ʩʧʦʞʠʚʘʥʥʷ ʧʦʨʦʩʷʪʘʤʠ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʢʦʨʤʫ ʚʽʜʟʥʘʯʘʣʠ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ 

ʫ ʚʠʛʣʷʜʽ ʪʝʥʜʝʥʮʽʡʥʦʛʦ ʧʦʪʦʚʱʝʥʥʷ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ. ʊʘʢ, 

ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʥʘ 14 ʜʦʙʫ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʧʦʨʦʩʷʪ ʜʦʨʽʚʥʶʚʘʣʘ 246,76Ñ12,20 ʤʢʤ, ʫ ʜʦʩʣʽʜʥʽʡ ï 297,42Ñ9,54 (ʈ<0.05), ʱʦ ʥʘ 

20,5 % ʚʠʱʝ ʷʢ ʫ ʢʦʥʪʨʦʣʽ, ʘ ʥʘ 28 ʜʦʙʫ, ʚʽʜʧʦʚʽʜʥʦ, 255,76Ñ7,33 ʤʢʤ ʪʘ 

373,9Ñ9,12 ʤʢʤ ʫ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ, ʱʦ ʥʘ 46,2 % ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ (ʈ<0.01). ʇʦʪʦʚʱʝʥʥʷ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʴʦʾ 

ʢʠʰʢʠ ʧʦʨʦʩʷʪ, ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ, ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʠʨʢʫʣʷʨʥʦʛʦ ʰʘʨʫ, ʷʢʠʡ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ ʥʘ 

25,54 ʤʢʤ, ʘ ʥʘ 28 ʜʦʙʫ ï ʥʘ 86,58 ʤʢʤ ʧʝʨʝʚʠʱʫʚʘʚ ʣʽʥʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʨʦʩʷʪ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ (ʪʘʙʣ. 3.2). ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʟʥʘʯʘʣʠ ʽ ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ, ʜʝ 

ʥʘ 14 ʜʦʙʫ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʚʦʨʩʠʥʦʢ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦ ʾʛʨʫʧʠ ʜʦʨʽʚʥʶʚʘʣʘ 

452,76Ñ7,78 ʤʢʤ, ʜʦʩʣʽʜʥʦ ʾï 482,70Ñ4,15 ʤʢʤ, ʱʦ ʚʠʱʝ ʥʘ 6,6 % (ʈ<0.05), ʘ ʥʘ 28 

ʜʦʙʫ ʚʠʩʦʪʘ ʚʦʨʩʠʥʦʢ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʨʦʩʷʪ ʩʪʘʥʦʚʠʣʘ 543,3Ñ23,10 ʤʢʤ, 

ʜʦʩʣʽʜʥʠʭ ï 582,27Ñ10,12 ʤʢʤ (ʥʘ 7,2 % ʚʠʱʝ) (ʪʘʙʣ. 3.3).  
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ʊʘʙʣʠʮʷ 3.2. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè, n=5, ʭ Ñ SD 

 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ 7 ʜʦʙʘ 14 ʜʦʙʘ 28 ʜʦʙʘ 

ʂʦʥʪʨʦʣʴʥʘ  ɼʦʩʣʽʜʥʘ  ʂʦʥʪʨʦʣʴʥʘ  ɼʦʩʣʽʜʥʘ ʂʦʥʪʨʦʣʴʥʘ ɼʦʩʣʽʜʥʘ 

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ, ʤʢʤ 589,47Ñ29,82 591,05Ñ30,23 470,11Ñ11,7 530,27Ñ21,38**  514,15Ñ25,05 531,59Ñ12,94 

ɻʣʠʙʠʥʘ ʢʨʠʧʪ, ʤʢʤ 260,50Ñ21,65 258,11Ñ24,03 232,39Ñ20,34 270,27Ñ5,93 210,26Ñ10,76 214,61Ñ12,28 

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ: 

ʛʣʠʙʠʥʘ ʢʨʠʧʪ  
2,26Ñ0,64 2,28Ñ0,87 2,0Ñ0,32 1,96Ñ0,28 2,44Ñ0,38 2,47Ñ0,21 

ʊʦʚʱʠʥʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʰʘʨʫ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʢʤ 

121,54Ñ3,01 116,02Ñ3,23 94,37Ñ5,98 119,49Ñ5,68 101,97Ñ3,57 133,53Ñ4,35 

ʊʦʚʱʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʰʘʨʫ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʢʤ 

159,98Ñ3,20 163,11Ñ4,52 152,39Ñ3,25 177,93Ñ4,59 153,79Ñ4,19 240,37Ñ4,27 

ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ  
281,52Ñ9,86 279,13Ñ12,34 246,76Ñ12,20 297,42Ñ9,54* 255,76Ñ7,33 373,9Ñ9,12**  
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ʅʘʡʤʝʥʰʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʤʽʥʠ ʤʽʞ ʣʽʥʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʢʣʫʙʦʚʦʾ 

ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 14 ʜʦʙʫ (ʨʠʩ. 3.16). 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʚ ʮʝʡ ʧʝʨʽʦʜ ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʨʽʚʥʽ 233,61Ñ12,50 ʤʢʤ ʪʘ 

233,12Ñ8,14 ʤʢʤ ʽ ʪʝʥʜʝʥʮʽʡʥʦ ʟʨʦʩʪʘʚ ʥʘ 28 ʜʦʙʫ, ʜʝ ʩʪʘʥʦʚʠʚ, ʚʽʜʧʦʚʽʜʥʦ 

265,93Ñ23,09 ʤʢʤ ʪʘ 281,17Ñ30,33 ʤʢʤ ʫ ʜʦʩʣʽʜʥʠʭ ʧʦʨʦʩʷʪ. ʊʘʢʫ ʞ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ: ʥʘ 14 

ʜʦʙʫ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʨʽʚʥʶʚʘʚ 1,94Ñ0,26, ʜʦʩʣʽʜʥʽʡ ï 

2,07Ñ0,18; ʥʘ 28 ʜʦʙʫ, ʚʽʜʧʦʚʽʜʥʦ 2,04Ñ0,36 ʧʨʦʪʠ 2,07Ñ0,34 ʫ ʜʦʩʣʽʜʽ. 

ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʧʦʨʦʩʷʪ ʥʘ 

14 ʜʦʙʫ ʩʪʘʥʦʚʠʣʘ 518,93Ñ4,35 ʤʢʤ, ʜʦʩʣʽʜʥʦʾ ï 502,73Ñ4,71 ʤʢʤ. ʅʘ 28 ʜʦʙʫ 

ʚʽʜʟʥʘʯʘʣʠ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 14 

ʜʦʙʦʶ. ʇʨʦʪʝ, ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʝʙʽʦʪʠʯʥʫ ʜʦʙʘʚʢʫ 

çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʥʘ 28 ʜʦʙʫ ʪʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʙʫʣʘ ʚʠʱʦʶ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʦʚʽʨʥʦʛʦ 

ʧʦʪʦʚʱʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʤô̫ ʟʦʚʦʛʦ ʰʘʨʫ ʥʘ 9,3 % (ʈ<0.05). 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʱʦʜʦ ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ 

ʉʪʘʨʪè ʥʘ ʜʝʷʢʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 3.3. 

 

ʈʠʩ. 3.16. ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʪʘ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʢʣʫʙʦʚʦʾ 

ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤ ʉʪʘʨʪè, ʤʢʤ 
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7 ʜʦʙʘ 14 ʜʦʙʘ 28 ʜʦʙʘ

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ,ʤʢʤ ɻʣʠʙʠʥʘ ʢʨʠʧʪ, ʤʢʤ
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ʊʘʙʣʠʮʷ 3.3. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè, n=5, ʭ Ñ SD 

 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ 7 ʜʦʙʘ 14 ʜʦʙʘ 28 ʜʦʙʘ 

ʂʦʥʪʨʦʣʴʥʘ  ɼʦʩʣʽʜʥʘ ʂʦʥʪʨʦʣʴʥʘ ɼʦʩʣʽʜʥʘ ʂʦʥʪʨʦʣʴʥʘ ɼʦʩʣʽʜʥʘ 

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ, ʤʢʤ 579,18Ñ18,56 577,84Ñ20,13 452,76Ñ7,78 482,7Ñ4,15* 543,3Ñ23,10 582,27Ñ10,12* 

ɻʣʠʙʠʥʘ ʢʨʠʧʪ, ʤʢʤ 262,47Ñ10,89 263,15Ñ11,02 233,61Ñ12,50 233,12Ñ8,14 265,93Ñ23,09 281,17Ñ30,33 

ɺʠʩʦʪʘ ʚʦʨʩʠʥʦʢ: ʛʣʠʙʠʥʘ 

ʢʨʠʧʪ 
2,20Ñ0,23 2,19Ñ0,46 1,94Ñ0,26 2,07Ñ0,18 2,04Ñ0,36 2,07Ñ0,34 

ʊʦʚʱʠʥʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʰʘʨʫ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʢʤ 

193,46Ñ19,67 191,44Ñ16,46 202,01Ñ4,87 200,9Ñ7,17 150,79Ñ7,30 164,85Ñ3,71* 

ʊʦʚʱʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʮʠʨʢʫʣʷʨʥʦʛʦ ʰʘʨʫ 

ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʤʢʤ 

164,23Ñ2,30 167,28Ñ3,33 316,92Ñ6,79 301,83Ñ5,79 233,24Ñ3,50 229,62Ñ8,22 

ʊʦʚʱʠʥʘ ʤôʷʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʤʢʤ  
357,69Ñ2,25 358,72Ñ3,44 518,93Ñ4,35 502,73Ñ4,71 384,03Ñ2,48 394,47Ñ2,42**  
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ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʢʦʨʝʣʷʮʽʡʥʽ ʟʤʽʥʠ ʫ ʜʝʷʢʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʫ ʧʦʨʦʩʷʪ ʥʘ 14 ʪʘ 28 ʜʦʙʠ ʙʫʣʠ 

ʚʠʢʣʠʢʘʥʽ, ʥʘʡʧʝʨʰʝ, ʧʝʨʝʭʦʜʦʤ ʥʘ ʟʤʽʰʘʥʠʡ ʪʠʧ ʛʦʜʽʚʣʽ, ʱʦ ʡʤʦʚʽʨʥʦ ʩʧʨʠʯʠʥʠʚ 

ʟʤʽʥʠ ʚ ʧʝʨʝʪʨʘʚʣʝʥʥʽ ʢʦʨʤʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ 

ʪʚʘʨʠʥ, ʘ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʥʫʣʦ ʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʨʦʩʷʪ. 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 7 ʜʦʙʫ ʚ 

ʧʦʨʦʩʷʪ ʷʢ ʢʦʥʪʨʦʣʴʥʦʾ, ʪʘʢ ʽ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ 

ʚʦʨʩʠʥʦʢ ʙʫʣʠ ʥʘʡʙʽʣʴʰʠʤʠ ʧʦ ʚʩʴʦʤʫ ʪʦʥʢʦʤʫ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ. ʅʘʡʚʠʱʠʤ 

ʟʘʣʠʰʘʣʦʩʴ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʜʦ ʛʣʠʙʠʥʠ ʢʨʠʧʪ. ʅʘʚʧʘʢʠ, ʫ 

ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ ʧʦʯʘʣʠ ʟʛʦʜʦʚʫʚʘʪʠ ʧʦʚʥʦʨʘʮʽʦʥʥʠʡ 

ʛʨʘʥʫʣʴʦʚʘʥʠʡ ʢʦʨʤ ʥʘ 14 ʜʦʙʫ ʜʦʩʣʽʜʫ ʚʽʜʟʥʘʯʠʣʠ ʧʝʚʥʫ ʪʝʥʜʝʥʮʽʶ ʱʦʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʢʨʠʧʪ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʧʦ ʚʩʴʦʤʫ ʪʦʥʢʦʤʫ 

ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʪʘ ʧʦʩʪʫʧʦʚʠʤ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʞʝ ʥʘ 28 ʜʦʙʫ. 

ʇʨʦʪʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʞʦʜʥʠʭ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʢʠʰʝʯʥʠʢʘ ʥʝ ʚʽʜʤʽʯʘʣʠ. ɿʤʽʥʠ ʫ ʚʠʩʦʪʽ ʚʦʨʩʠʥʦʢ, ʷʢʽ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʱʦ 

ʟʤʝʥʰʫʶʪʴ ʘʙʩʦʨʙʮʽʡʥʫ ʧʣʦʱʫ ʚʩʤʦʢʪʫʚʘʥʥʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʱʦ ʯʘʩʪʢʦʚʦ 

ʧʦʷʩʥʶʻ ʥʝʟʥʘʯʥʫ ʟʘʪʨʠʤʢʫ ʨʦʩʪʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʫ ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥʷ.  

ɼʦʜʘʚʘʥʥʷ ʧʦʨʦʩʷʪʘʤ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʤʫ ʧʨʝʙʽʦʪʠʯʥʦʾ 

ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʩʫʭʽ ʜʨʽʞʜʞʽ ʪʘ ʷʻʯʥʠʡ 

ʧʦʨʦʰʦʢ ʟʙʘʛʘʯʝʥʠʡ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘʤʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʣʦ ʥʘ ʟʙʽʣʴʰʝʥʥ ̫

ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʮʠʪʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʢʠʰʢʦʚʦʛʦ ʝʧʽʪʝʣʽʶ ʪʦʥʢʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʧʨʠ ʟʤʽʰʘʥʦʤʫ ʪʠʧʽ ʛʦʜʽʚʣʽ ʥʘ 14 ʜʦʙʫ ʪʘ ʚ ʧʝʨʽʦʜ ʚʽʜʣʫʯʝʥʥ ̫ʧʦʨʦʩʷʪ 

ʥʘ 28 ʜʦʙʫ. ʊʘʢʫ ʪʝʥʜʝʥʮʽʶ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʚʦʨʩʠʥʦʢ ʚʽʜʟʥʘʯʘʣʠ ʷʢ ʫ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ, ʧʦʨʦʞʥʽʡ ʪʘʢ ʽ ʢʣʫʙʦʚʽʡ ʢʠʮhʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʨʦʩʷʪʘʤʠ ʢʦʥʪʨʦʣʴʥʦ ʾʛʨʫʧʠ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʧʦʟʠʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʪʚʘʨʠʥ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʽʥʰʦʤʫ ʨʦʟʜʽʣʽ ʥʘʰʦʾ ʨʦʙʦʪʠ.  

 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [22, 219].   
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3.1.2. ɻʽʩʪʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʝʥʪʝʨʦʮʠʪʽʚ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ 

ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ  

ʆʩʥʦʚʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʽ ʟʚôʷʟʫʶʯʠ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʰʘʨʫ 

ʢʠʰʢʦʚʦʛʦ ʝʧʽʪʝʣʽʶ ʻ ʩʣʠʟʴ, ʷʢʘ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʽʡʥʦ ʩʝʢʨʝʪʫʻʪʴʩʷ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʤʠ ʝʢʟʦʢʨʠʥʦʮʠʪʘʤʠ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ. ʉʘʤʝ ʩʣʠʟʴ, ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ, ʚʠʟʥʘʯʘʻ ʙʫʜʦʚʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʰʘʨʫ ʽ ʡʦʛʦ ʧʨʦʥʠʢʥʽʩʪʴ, ʚʠʢʦʥʫʻ 

ʧʨʦʪʝʢʪʦʨʥʫ (ʤʝʭʘʥʽʯʥʫ ʽ ʭʽʤʽʯʥʫ), ʙʫʬʝʨʥʫ, ʪʨʘʚʥʫ ʽ ʪʨʘʥʩʧʦʨʪʥʫ ʬʫʥʢʮʽʶ [115]. 

ʇʨʦʪʝʢʪʦʨʥʘ ʬʫʥʢʮʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʤʝʭʘʥʽʯʥʦʤʫ ʟʘʭʠʩʪʽ ʝʧʽʪʝʣʽʶ ʚʽʜ 

ʧʦʰʢʦʜʞʫʶʯʦʾ ʜʽʾ ʢʦʨʤʽʚ ʪʘ ʘʛʨʝʩʠʚʥʠʭ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ ʨʽʟʢʽʡ ʟʤʽʥʽ 

ʛʦʜʽʚʣʽ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʤʦʣʦʢʘ ʩʚʠʥʦʤʘʪʢʠ ʜʦ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʢʦʨʤʽʚ 

ʫ ʂʊ ʧʦʨʦʩʷʪ ʧʦʯʠʥʘʻ ʩʝʢʨʝʪʫʚʘʪʠʩʴ ʙʽʣʴʰʝ ʩʣʠʟʽ, ʱʦ ʟʤʝʥʰʫʻ ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʧʦʚʝʨʭʥʶ ʝʧʽʪʝʣʽʶ. ʌʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʶ 

ʧʨʠʩʪʽʥʢʦʚʦʛʦ ʰʘʨʫ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʽ ʥʘ ʪʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʮʝʡ ʰʘʨ. ʉʘʤʝ 

ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʝʢʟʦʢʨʠʥʦʮʠʪʠ, ʷʢʽ 

ʧʨʦʜʫʢʫʶʪʴ ʤʫʮʠʥ ʽ ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ ʢʘʥʘʣʫ ʩʝʢʨʝʮʽʾ ʘʙʦ ʝʢʩʢʨʝʮʽʾ ʜʝʷʢʠʭ 

ʩʫʙʩʪʨʘʪʽʚ.  

ʂʠʰʢʦʚʽ ʤʫʮʠʥʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʢʝʣʠʭʦʧʦʜʽʙʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʩʪʘʥʦʚʣʷʪʴ 

ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʣʠʟʫ (ʨʠʩ. 3.17). ʄʫʮʠʥʠ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʫ 

ʧʽʜʪʨʠʤʮʽ ʛʦʤʝʦʩʪʘʟʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʜʠʬʝʨʝʥʮʽʡʥʽ ʝʬʝʢʪʦʨʥʽ 

ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʨʝʘʢʮʽʾ ʱʦʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʘʪʦʛʝʥʽʚ. 

ɻʣʽʢʦʧʨʦʪʝʾʜʠ ʤʫʮʠʥʦʚʦʛʦ ʪʠʧʫ ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʙʘʨôʻʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʠʰʝʯʥʠʢʘ. ʉʘʤʝ ʪʦʤʫ, ʧʦʨʦʩʷʪ ʩʣʽʜ 

ʧʦʩʪʫʧʦʚʦ ʧʨʠʚʯʘʪʠ ʜʦ ʪʚʝʨʜʠʭ ʢʦʨʤʽʚ ʱʝ ʚ ʧʝʨʽʦʜ ʜʦ ʚʽʜʣʫʯʝʥʥʷ. 

ʂʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʧʦʭʦʜʷʪʴ ʽʟ ʧʣʶʨʠʧʦʪʝʥʪʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʽ 

ʦʪʨʠʤʘʣʠ ʩʚʦʶ ʥʘʟʚʫ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʫ ʾʭ ʩʭʦʞʽʩʪʴ ʟ ʢʝʣʠʭʦʤ. ʂʣʽʪʠʥʠ ʤʘʶʪʴ ʚʫʟʴʢʫ 

ʦʩʥʦʚʫ ʪʘ ʨʦʟʰʠʨʝʥʫ ʘʧʽʢʘʣʴʥʫ ʯʘʩʪʠʥʫ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʜʦ ʧʨʦʩʚʽʪʫ ʢʠʰʦʢ. ʋ 

ʟʚʫʞʝʥʽʡ ʯʘʩʪʠʥʽ ʢʝʣʠʭʦʧʦʜʽʙʥʦʾ ʢʣʽʪʠʥʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʷʜʨʦ, ʧʝʨʝʚʘʞʥʦ ʦʚʘʣʴʥʦʾ 

ʬʦʨʤʠ (ʨʠʩ. 3.18, 3.19). ʂʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʦʚʝʨʭʥʝʚʠʡ 

ʝʧʽʪʝʣʽʡ ʢʠʰʝʯʥʠʢʘ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ ʟʽ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʚ ʦʩʥʦʚʽ ʢʨʠʧʪ. 
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ʈʠʩ. 3.17. ɼʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 7 ʜʦʙʫ: 

ʚʦʨʩʠʥʢʠ (1), ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ, 

ʟʘʧʦʚʥʝʥʽ ʤʫʮʠʥʦʤ ʤʘʣʠʥʦʚʦʛʦ ʢʦʣʴʦʨʫ (3). PAS- ʨʝʘʢʮʽʷ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ. ʭ 200 

 

ʈʠʩ. 3.18.  ɺʦʨʩʠʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʱʽʪʦʯʢʦʚʘ ʦʙʣʷʤʽʚʢʘ ʝʥʪʝʨʦʮʠʪʽʚ (1), ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʷʩʢʨʘʚʦ ʤʘʣʠʥʦʚʦʛʦ 

ʢʦʣʴʦʨʫ (2). PAS-ʨʝʘʢʮʽʷ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ. ʭ 1000  
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ʈʠʩ. 3.19. ɺʦʨʩʠʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: 

ʱʽʪʦʯʢʦʚʘ ʦʙʣʷʤʽʚʢʘ ʝʥʪʝʨʦʮʠʪʽʚ (1), ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ ʷʩʢʨʘʚʦ ʤʘʣʠʥʦʚʦʛʦ 

ʢʦʣʴʦʨʫ (2), ʷʜʨʦ ʢʝʣʠʭʦʧʦʜʽʙʥʦʾ ʢʣʽʪʠʥʠ (3). PAS-ʨʝʘʢʮʽʷ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ. ʭ 1000  

 

ʋ ʧʨʦʮʝʩʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʶ ʫ ʢʽʣʴʢʦʩʪʽ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʧʝʨʝʭʦʜʫ ʥʘ ʟʤʽʰʘʥʠʡ ʪʠʧ ʛʦʜʽʚʣʽ ʪʘ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʝʙʽʦʪʠʯʥʦʾ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè.  

ʊʘʢ, ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʥʘ 7 

ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ ʧʣʦʱʽ 0,45 ʤʤ2 ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʽ 

ʩʪʘʥʦʚʠʣʘ, ʚʽʜʧʦʚʽʜʥʦ 80,0Ñ5,47 ʪʘ 79,6Ñ4,65 ʢʣʽʪʠʥ ʫ ʜʦʩʣʽʜʥʠʭ ʧʦʨʦʩʷʪ. ʇʨʦʪʝ, 

ʚʞʝ ʥʘ 14 ʜʦʙʫ ʱʽʣʴʥʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʧʦʨʦʩʷʪ 

ʥʘ 4,7 %, ʚʽʜʧʦʚʽʜʥʦ. ʅʘ 28 ʜʦʙʫ ʟʙʝʨʽʛʘʣʘʩʴ ʧʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ, ʜʝ ʢʽʣʴʢʽʩʪʴ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʥʘ 1,8 % (ʨʠʩ. 3.20).   
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ʈʠʩ. 3.20. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʪʘ 

ʚʧʣʠʚʫ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè (ʥʘ ʧʣʦʱʽ 0,45 ʤʤ2) 

 

ʇʽʜʨʘʭʫʥʢʦʤ ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʥʘ ʧʣʦʱʽ 0,45 ʤʤ2 ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘ 7 ʜʦʙʫ ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ. ʇʨʦʪʝ, ʚʞʝ 

ʥʘ 14 ʜʦʙʫ ʚʽʜʙʫʚʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ (ʈ<0.01) ʢʽʣʴʢʦʩʪʽ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ 

ʢʣʽʪʠʥ ʫ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʚʽʜʧʦʚʽʜʥʦ ʥʘ 28,1 % ʽ ʥʘ 20,9 % ʥʘ 28 ʜʦʙʫ 

(ʈ<0.01) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʧʦʨʦʩʷʪ (ʪʘʙʣ. 3.4). 

ʑʦʜʦ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʷʢ ʧʦʨʦʞʥʴʦʾ ʪʘʢ ʽ 

ʢʣʫʙʦʚʦʾ ʢʠʰʦʢ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦ ʾʽ ʢʦʥʪʨʦʣʴʥʦ ʾʛʨʫʧ ʥʝ ʚʠʷʚʣʝʥʦ (ʨʠʩ. 3.21ï3.24). 

ɼʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʬʽʢʩʫʚʘʣʠ ʚʠʢʣʶʯʥʦʯʥʦ ʟʘ ʾʭ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.    

ʋ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ, ʷʢʠʤ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʨʤʦʚʫ 

ʜʦʙʘʚʢʫ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè ʟʘ ʢʽʣʴʢʽʩʪʶ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʪʘʢʦʞ 

ʚʽʜʟʥʘʯʘʣʠ ʧʝʨʝʚʘʛʫ, ʷʢ ʥʘ 14 ʪʘʢ ʽ ʥʘ 28 ʜʦʙʫ. ʊʘʢ, ʥʘ 14 ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ 

ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ ʧʦʨʦʩʷʪ ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʘ 

82,2Ñ1,24 ʧʨʦʪʠ 75,8Ñ3,16 ʢʣʽʪʠʥ, ʱʦ ʥʘ 8,4 % ʙʽʣʴʰʝ (ʈ<0.05). ɺʦʜʥʦʯʘʩ ʥʘ 28 ʜʦʙʫ 

ʟʙʝʨʽʛʘʣʘʩʴ ʧʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ï ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʫ ʧʦʨʦʩʷʪ 

ʜʦʩʣʽʜʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʥʘ 21,4 % (P<0.001) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʚʘʨʠʥʘʤʠ (ʪʘʙʣ. 3.4). 
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7 ʜʦʙʘ 14 ʜʦʙʘ 28 ʜʦʙʘ

ʂʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ



75 

 

ʊʘʙʣʠʮʷ 3.4 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʦʥʢʦʛʦ ʚʽʜʜʽʣʫ 

ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʫ 

ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ çɻʣʦʙʽʛʝʥ ɼʞʘʤʧ ʉʪʘʨʪè, n=5, ʭ Ñ SD (ʥʘ ʧʣʦʱʽ 0,45 ʤʤ2 ) 

ɼʦʙʠ ɻʨʫʧʠ 
ʂʽʣʴʢʽʩʪʴ ʢʝʣʠʭʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ 

ɼʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢ-ʢʘ ʇʦʨʦʞʥʷ ʢ-ʢʘ ʂʣʫʙʦʚʘ ʢ-ʢʘ 

7 ʜʦʙʘ 
ʂʦʥʪʨʦʣʴʥʘ  80,0Ñ5,47 52,0Ñ2,38 59,0Ñ4,3 

ɼʦʩʣʽʜʥʘ 79,6Ñ4,65 51,14Ñ2,11 59,4Ñ3,12 

14 ʜʦʙʘ 

 

ʂʦʥʪʨʦʣʴʥʘ 67,8Ñ5,38 41,2Ñ3,51 75,8Ñ3,16 

ɼʦʩʣʽʜʥʘ 71,0Ñ4,73 52,8Ñ2,35**  82,2Ñ1,24* 

28 ʜʦʙʘ  

 

ʂʦʥʪʨʦʣʴʥʘ 94,6Ñ8,35 62,5Ñ2,59 68,0Ñ3,36 

ɼʦʩʣʽʜʥʘ 96,3Ñ5,36 75,6Ñ2,21**  82,6Ñ3,34***  

ʇʨʠʤʽʪʢʘ (ʫ ʮʽʡ ʽ ʥʘʩʪʫʧʥʠʭ ʪʘʙʣʠʮʷʭ): *ʈ<0.05, **ʈ<0.01, ***ʈ<0.001 ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. 

 

 

ʈʠʩ. 3.21. ʇʦʨʦʞʥʷ ʢʠʰʢʘ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʘ 14 ʜʦʙʫ: ʚʦʨʩʠʥʢʠ (1), 

ʚʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ (2), ʷʩʢʨʘʚʦ ʤʘʣʠʥʦʚʦʛʦ ʢʦʣʴʦʨʫ 

ʢʝʣʠʭʦʧʦʜʽʙʥʽ ʢʣʽʪʠʥʠ (3). PAS-ʨʝʘʢʮʽʷ ʟʘ ʄʘʢ-ʄʘʥʫʩʦʤ. ʭ 200 


