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ʎʝʡ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩ̔ʙʥʠʢ ʚʠʜʘʥʠʡ ʟʘ ʬ̔ʥʘʥʩʦʚʦ ʾʧ̔ʜʪʨʠʤʢʠ ʥ̔ʤʝʮɹʢʦʾ 

ʦʨʛʘʥʟ̔ʘʮ̔ʾ ʽʟ ʟʘʭʠʩʪʫ ʧʨʘʚ ʪʚʘʨʠʥ çʃʽʢʘʨʽ ʧʨʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʚ̔ ʥʘ 

ʪʚʘʨʠʥʘʭè (www.aerzte-gegen-tierversuche.de) 

 

ɭʚʩʪʘʬô̒ ʚʘ ʆ.ɺ., ɿʘʣʘʪʘ ʆ.ʆ., ʊʠʤʯʝʥʢʦ ʉ.ʃ., ɿʥ̔ʯʝʥʢʦ ʉ.ɸ. 

çɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʾ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠè 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʣʶʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥ, ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʫ ʬʽʟʽʦʣʦʛʽʾ ʪʨʘʚʣʝʥʥʷ ʣʶʜʠʥʠ. 

ʋʩʽ ʤʘʪʝʨʽʘʣʠ ʩʢʣʘʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʂʨʠʤʩɹʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥ̔ʚʝʨʩʠʪʝʪʫ ʤ̔ʝʥ̔ ʉ.ɯ. ɻʝʦʨʛʽʚ̒ʩɹʢʦʛʦ ʟ ʤʝʪʦʶ ʧ̔ʜʛʦʪʦʚʢʠ 

ʣʽʢʘʨʽʚ ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ çʣʽʢʫʚʘʣʴʥʘ ʩʧʨʘʚʘè, 

çʧʝʜʽʘʪʨʽʷè, çʩʪʦʤʘʪʦʣʦʛʽʷè, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʽʟ çʢʣʽʥʽʯʥʦʾ 

ʬʘʨʤʘʢʦʣʦʛʽʾè. 

ʄʘʪʝʨʽʘʣ ʩʢʦʤʧʦʥʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʥʦʚʥʠʭ ʚʽʜʜʽʣʽʚ ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʚʢʣʶʯʘʻ: ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʥʘʪʦʤʦ-

ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʪʨʘʚʣʝʥʥʷ, ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʾʾ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʘʢʪʠʯʥʫ ʯʘʩʪʠʥʫ ʪʘ ʩʠʪʫʘʮʽʡʥʽ ʟʘʜʘʯʽ. 

ɼʦ ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʜʦʜʘʻʪʴʩʷ DVD-ʜʠʩʢ ʽʟ ʚʽʜʝʦʬʽʣʴʤʦʤ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʻ ʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʽʣʶʩʪʨʘʮʽʷʤʠ, ʘ 

ʪʘʢʦʞ ʪʝʩʪʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. 

ɼʣʷ ʩʪʫʜʝʥʪʚ̔, ʘʩʧʨ̔ʘʥʪʚ̔, ʚʠʢʣʘʜʘʯʽʚ ɺʅɿ. 

 

ʇʦʜʷʢʘ 

 

ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʧʦʜʷʢʫ ɼʨ. ʂʦʨʥ̔̔ ɻʝʨ̔ʢʝ, ʧʨʝʜʩʪʘʚʥʠʮʽ ʦʨʛʘʥʟ̔ʘʮ̔ʾ 

çʃʽʢʘʨʽ ʧʨʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʚ̔ ʥʘ ʪʚʘʨʠʥʘʭè (ʅʽʤʝʯʯʠʥʘ), ʘ ʪʘʢʦʞ ɼʤʠʪʨʫ 

ʃʝʧʦʨʩʢɹʦʤʫ, ʧʨʝʜʩʪʘʚʥʠʢʫ ʤ̔ʞʥʘʨʦʜʥʦ ʾ ʦʨʛʘʥʟ̔ʘʮ̔ʾ InterNICHE 

(www.interniche.org) ʚ ʋʢʨʘʥʾ̔ ʟʘ ʧʽʜʪʨʠʤʢʫ ʡ ʜʦʧʦʤʦʛʫ ʫ ʚʠʜʘʥʥʽ ʮʴʦʛʦ 

ʧʦʩ̔ʙʥʠʢʘ; ʧʨʦʨʝʢʪʦʨʫ ʟ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʂʨʠʤʩɹʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʚ̔ʝʨʩʠʪʝʪʫ ʤ̔. ʉ.ɯ. ɻʝʦʨʛʽʚ̒ʩɹʢʦʛʦ ʧʨʦʬʝʩʦʨʫ ʇʨʠʪʫʣʦ ʆ.ʆ. ʟʘ 

ʧʽʜʪʨʠʤʢʫ ʪʘ ʩʧʨʠʷʥʥʷ ʚ ʦʨʛʘʥʟ̔ʘʮ̔ʾ ʧ̔ʜʛʦʪʦʚʢʠ ʚʜ̔ʝʦʤʘʪʝʨʘ̔ʣ̔ʚ ʟ ʢʣ̔ʥ̔ʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ. 

http://www.interniche.org/
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

 

ɸʂʊɻ ï ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʠʡ ʛʦʨʤʦʥ 

ɸʃʊ ï ʘʣʘʥʥ̔ʘʤ̔ʥʦʪʨʘʥʩʬʝʨʘʟʘ 

ɸʇʋɼ ï çAPUDè ï ʘʢʨʦʥʤ̔, ʫʪʚʦʨʝʥʠʡ ʚʽʜ ʧʝʨhʠʭ ʣʽʪʝʨ ʘʥʛʣʡ̔ʩɹʢʠʭ ʩʣʚ̔ amine ï 

ʘʤ̔ʥʠ, precursor ï ʧʦʧʝʨʝʜʥʠʢ, uptake ï ʟʘʩʚʦʻʥʥʷ, ʧʦʛʣʠʥʘʥʥʷ; decarboxylation ï 

ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ 

ɸʉʊ ï ʘʩʧʘʨʪʘʪʘʤʥ̔ʦʪʨʘʥʩʬʝʨʘʟʘ  

ɸʎ-ʮɸʄʌ ï ʘʜʝʥʣ̔ʘʪʮʠʢʣʘʟʘ-ʮʠʢʣ̔ʯʥʠʡ ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪ  

ɹɸʈ ï ʙ̔ʦʣʦʛʯ̔ʥʦ ʘʢʪʠʚʥ ̔ʨʝʯʦʚʠʥʠ 

ɺɯʇ ï ʚʘʟʦ- ʥ̔ʪʝʩʪʠʥʘʣʴʥʠʡ ʧʝʧʪʠʜ  

ɻɽʈ ï ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩ 

ɻɽʈʍ ï ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʘ ʨʝʬʣʶʢʩʥʘ ʭʚʦʨʦʙʘ  

ɻɯʇ ï ʛʘʩʪʨʦ- ʥ̔ʛ̔ʙʫʯʁʠʡ ʧʝʧʪʠʜ  

ɻʎ-ʮɻʄʌ ï ʛʫʘʥʣ̔ʘʪʮʠʢʣʘʟʘ-ʮʠʢʣ̔ʯʥʠʡ ʛʫʘʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪ 

ɼʇʂ ï ʜʚʘʥʘʜʮʪ̫ʠʧʘʣʘ ʢʠʰʢʘ 

ɽɻɼʉ ï ʝʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʷ 

ɾʂ ï ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ  

ʂʊ ï ʢʦʤʧôʁ ʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽ̫   

ʃʌ ï ʣʫʞʥʘ ʬʦʩʬʘʪʘʟʘ  

ʄʄʉ ï ʤ̔ʛʨʫʯʁʠʡ ʤʦʪʦʨʥʠʡ ʢʦʤʧʣʝʢʩ (ʦʪ ʘʥʛʣ. migrating motor complex)  

ʄʆ ï ʤʽʞʥʘʨʦʜʥʽ ʦʜʠʥʠʮ ̔

ʄʈɼ ï ʤʘʛʥʪ̔ʥʦ-ʨʝʟʦʥʘʥʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  

ʇɿ ï ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ 

ʇʃʈ ï ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ  

ʇʇ ï ʧʘʥʢʨʝʘʪʠʯʥʠʡ ʧʦʣ̔ʧʝʧʪʠʜ  

ʋɿɼ ï ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʍʉ ï ʭʦʣʝʩʪʝʨʠʥ  

ʍʎʂ-ʇɿ ï ʭʦʣʝʮʠʩʪʦʢʥ̔̔ʥ-ʧʘʥʢʨʝʦʟʠʤʥ̔  

ʎʅʉ ï ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ 

ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ 

ʐʂʊ ï ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ 
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ʇɽʈɽɼʄʆɺɸ 

ʎʝʡ ʧʦʩʽʙʥʠʢ ʻ ʩʧʨʦʙʦʶ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʾ 

ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʫʤʘʥʽʟʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ ʪʘ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ. ɺʽʜʦʤʦ, ʱʦ ʚ ʩʠʩʪʝʤʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʟʘʚʞʜʠ 

ʙʫʣʦ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʉʚʦʾ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘʢʘ ʥʘʫʢʘ ʷʢ ʬʽʟʽʦʣʦʛʽʷ 

ˇʨʫʥʪʫʚʘʣʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ, ʽ ʜʦʚʛʠʡ ʯʘʩ 

ʧʨʘʢʪʠʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʣʽʢʘʨʽʚ ʪʘ ʬʽʟʽʦʣʦʛʽʚ-

ʙʽʦʣʦʛʽʚ ʧʦʣʷʛʘʣʠ ʚ ʧʦʚʪʦʨʝʥʥʽ ʪʠʭ ʽʩʪʦʨʠʯʥʠʭ ʜʦʩʣʽʜʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʚʠʚʯʘʣʠʩʷ ʪʘ ʦʧʠʩʫʚʘʣʠʩʷ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ.  

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʥʘʫʢʠ, ʦʩʦʙʣʠʚʦ ʚ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ ʪʘ 

ʬʽʟʽʦʣʦʛʽʾ ʣʶʜʠʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʡʦʛʦ 

ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʚʯʝʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʣʽʥʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. ɯ ʩʘʤʝ ʚ ʢʫʨʩʽ ʬʽʟʽʦʣʦʛʽʾ ʤʘʡʙʫʪʥʽʡ ʣʽʢʘʨ ʤʘʻ ʚʧʝʨʰʝ 

ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʫ ʤʝʜʠʮʠʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʪʦʨʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭ ʥʝ 

ʥʝʩʝ ʥʠʥʽ ʪʦʛʦ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʥʘʙʫʪʪʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʩʫʯʘʩʥʦʤʫ ʩʪʫʜʝʥʪʫ-ʤʝʜʠʢʫ ʘʙʦ ʬʽʟʽʦʣʦʛʫ ʪʘ 

ʤʘʡʙʫʪʥʴʦʤʫ ʣʽʢʘʨʶ. ʅʘʚʽʪʴ ʙʽʣʴʰʝ, ʪʝʧʝʨʽʰʥʷ ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʫ ɺʅɿ 

ʜʘʚʥʦ ʚʞʝ ʪʨʘʥʩʬʦʨʤʫʚʘʣʘ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʥʘ ʪʚʘʨʠʥʘʭ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʬʦʨʤʠ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʷʢʽ ʚ 

ʢʨʘʱʦʤʫ ʨʘʟʽ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʠʤ-ʜʚʦʤʘ ʩʪʫʜʝʥʪʘʤʠ, ʘ ʚ ʥʘʡʛʽʨʰʦʤʫ ð 

ʩʘʤʠʤ ʚʠʢʣʘʜʘʯʝʤ. ʊʘʢʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʘʙʩʦʣʶʪʥʦ ʙʝʟʙʦʣʽʩʥʦ ʪʘ ʟ ʙʽʣʴʰʦʶ 

ʢʦʨʠʩʪʶ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʘ ʢʦʤʧôʁ ʪʝʨʥʦʶ ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʪʘ ʚʠʢʦʥʘʥʥʷʤ 

ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 
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ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʛʫʤʘʥʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʘʨʠʥ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʝʪʠʯʥʠʤ ʥʦʨʤʘʤ ʪʘ ʩʫʧʝʨʝʯʠʪʴ ʟʘʢʦʥʫ ʋʢʨʘʾʥʠ ˉ 3447ïIV çʇʨʦ ʟʘʭʠʩʪ 

ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè, ʧʨʠʡʥʷʪʦʛʦ 21.02. 2006 ʨ, ʩʪʘʻ 

ʟʨʦʟʫʤʽʣʦʶ ʥʘʟʨʽʣʘ ʟʘ ʙʘʛʘʪʴʤʘ ʧʦʟʠʮʽʷʤʠ ʧʦʪʨʝʙʘ ʚ ʧʽʜʛʦʪʦʚʮʽ ʪʘʢʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ, ʦʩʦʙʣʠʚʦ ʧʽʜ 

ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʣʽʢʘʨʽʚ. 

ɼʘʥʠʡ ʧʦʩʽʙʥʠʢ ʻ ʧʝʨʝʨʦʙʣʝʥʠʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʠʤʦʛ ʨʦʟʜʽʣʦʤ 

ʥʦʨʤʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ð çʌʽʟʽʦʣʦʛʽʻʶ ʪʨʘʚʣʝʥʥʷè, ʱʦ ʚʢʣʶʯʘʻ ʪʝʢʩʪʦʚʠʡ 

ʚʘʨʽʘʥʪ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ ʪʘ ʝʣʝʢʪʨʦʥʥʠʡ ʚʘʨʽʘʥʪ ʧʦʩʽʙʥʠʢʘ ʥʘ DVD. 

ʊʝʢʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʨʦʟʜʽʣʽʚ: ʪʝʦʨʝʪʠʯʥʠʡ ʨʦʟʜʽʣ ʟ ʦʩʥʦʚʥʠʭ 

ʧʠʪʘʥʴ ʧʨʦʛʨʘʤʠ ʧʨʝʜʤʝʪʘ çʅʦʨʤʘʣʴʥʘ ʬʽʟʽʦʣʦʛʽʷè ʚ ʋʢʨʘʾʥʽ ʟ ʜʝʷʢʠʤʠ 

ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ; ʨʦʟʜʽʣ, ʱʦ ʫʟʘʛʘʣʴʥʶʻ ʫ ʬʦʨʤʘʪʽ ʩʭʝʤ 

ʚʠʢʣʘʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ; ʧʨʘʢʪʠʯʥʫ ʯʘʩʪʠʥʫ, ʷʢʘ ʚʢʣʶʯʘʻ 

ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʢʣʽʥʽʯʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ; ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʟʘʚʜʘʥʥʷ, 

ʩʪʫʧʽʥʴ ʩʢʣʘʜʥʦʩʪʽ ʢʦʪʨʠʭ ʟʨʦʩʪʘʻ. ɺ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʜʦʜʘʪʢʦʚʦ ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ ʽʟ ʩʫʯʘʩʥʠʭ ʢʣʽʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʪʝʩʪʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʙʘʟʠ ʜʘʥʠʭ ʣʽʮʝʥʟʽʡʥʦʛʦ ʽʩʧʠʪʫ çʂʨʦʢè ʤʠʥʫʣʠʭ ʨʦʢʽʚ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʋʢʨʘʾʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɹʦʣʦʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. 
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ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʁ ʌʋʅʂʎɯɰ ʉʀʉʊɽʄʀ 

ʊʈɸɺʃɽʅʅʗ 

 

ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʾʞʽ, 

ʷʢʘ ʻ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʧʣʘʩʪʠʯʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ. ɿ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʩʪʚʦʨʶʶʪʴʩʷ ʪʘ ʦʥʦʚʣʶʶʪʴʩʷ ʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʟʤʫ, ʡ ʝʥʝʨʛʝʪʠʯʥʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʭʥʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʍʘʨʯʦʚʘ ʧʦʚʝʜʽʥʢʘ ʣʶʜʠʥʠ 

ʬʦʨʤʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʭʘʨʯʦʚʦʾ ʤʦʪʠʚʘʮʽʾ, ʷʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʠʣʴʥʽʰʠʭ 

ʤʦʪʠʚʘʮʽʡ (ʧʽʩʣʷ ʽʥʩʪʠʥʢʪʫ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ).  

ʌʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʧʦʚʝʜʽʥʢʠ (ʭʘʨʯʦʚʘ ʤʦʪʠʚʘʮʽʷ) 

ʇʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʽ ʟʜʦʙʫʚʘʥʥʷ ʾʞʽ, 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʥʠʢʥʝʥʥʷ ʭʘʨʯʦʚʦʾ ʤʦʪʠʚʘʮʽʾ (ʤʘʣ. 1) ʷʢ ʧʦʪʨʝʙʠ 

ʚ ʾʞʽ, ʱʦ ʚʽʜʯʫʚʘʻʪʴʩʷ ʦʙô̒ ʢʪʠʚʥʦ ʷʢ ʛʦʣʦʜ, ʪʘ ʩʫʙô̒ ʢʪʠʚʥʦ ð ʫ ʚʠʛʣʷʜʽ 

ʘʧʝʪʠʪʫ, ʧʽʜ ʷʢʠʤ ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ ʝʤʦʮʽʡʥʦ ʟʘʙʘʨʚʣʝʥʝ ʚʽʜʯʫʪʪʷ ʥʝʨʽʟʢʦ 

ʚʠʨʘʞʝʥʦʛʦ ʧʦʯʫʪʪʷ ʛʦʣʦʜʫ. ɰʭ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʽʩʪʴ 

ʛʽʧʦʪʘʣʘʤʽʯʥʠʭ ʮʝʥʪʨʽʚ ʛʦʣʦʜʫ (ʣʘʪʝʨʘʣʴʥʽ ʷʜʨʘ) ʪʘ ʥʘʩʠʯʝʥʥʷ 

(ʚʝʥʪʨʦʤʝʜʽʘʣʴʥʽ ʷʜʨʘ). ʈʫʡʥʫʚʘʥʥʷ ʧʝʨʰʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʬʘʛʽʾ 

(ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʨʝʙʠ ʚ ʾʞʽ), ʜʨʫʛʠʭ ð ʜʦ ʛʽʧʝʨʬʘʛʽʾ (ʧʽʜʚʠʱʝʥʘ ʧʦʪʨʝʙʘ ʚ 

ʾʞʽ) ʪʘ ʙʫʣʽʤʽʾ (çʚʦʚʯʠʡè ʛʦʣʦʜ). 

 

 

 
ʄʘʣ. 1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʦʧʪʠʤʘʣʴʥʠʡ ʜʣʷ 

ʤʝʪʘʙʦʣʽʟʤʫ ʨʽʚʝʥʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʦʨʛʘʥʽʟʤʽ (ʂʦʨʦʙʢʦʚ ɸ.ɺ., 1986 

ʨ.) 
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ʍʝʤʦʨʝʮʝʧʪʦʨʥʽ ʢʣʽʪʠʥʠ ʮʠʭ ʟʦʥ ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʢʨʦʚʽ, ʱʦ ʧʨʠʪʽʢʘʻ, ʛʣʶʢʦʟʠ (ʛʣʶʢʦʩʪʘʪʠʯʥʘ ʪʝʦʨʽʷ ʛʦʣʦʜʫ), ʣʽʧʽʜʽʚ 

(ʣʽʧʦʩʪʘʪʠʯʥʘ ʪʝʦʨʽʷ), ʙʽʣʢʽʚ (ʘʤʽʥʦʘʮʠʜʦʩʪʘʪʠʯʥʘ ʪʝʦʨʽʷ). ɿʙʽʣʴʰʝʥʥʷ 

ʨʽʚʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʚʠʢʣʠʢʘʻ ʚʽʜʯʫʪʪʷ ʥʘʩʠʯʝʥʥʷ (ʚʪʦʨʠʥʥʝ, ʤʝʪʘʙʦʣʽʯʥʝ ʯʠ 

ʽʩʪʠʥʥʝ ʥʘʩʠʯʝʥʥʷ), ʘ ʟʥʠʞʝʥʥʷ ð ʚʽʜʯʫʪʪʷ ʛʦʣʦʜʫ. ɯʩʥʫʶʪʴ ʪʘʢʦʞ 

ʛʽʜʨʦʩʪʘʪʠʯʥʘ, ʤʝʪʘʙʦʣʽʯʥʘ, ʪʝʨʤʦʩʪʘʪʠʯʥʘ ʪʘ ʽʥʰʽ ʛʽʧʦʪʝʟʠ ʧʨʠʨʦʜʠ 

ʟʙʫʜʞʝʥʥʷ ʭʘʨʯʦʚʠʭ ʮʝʥʪʨʽʚ ʛʽʧʦʪʘʣʘʤʫʩʘ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʾʭʥʶ ʧʝʨʽʦʜʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʟʤʽʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʚʤʽʩʪʫ ʚ ʪʢʘʥʠʥʘʭ ʚʦʜʠ, ʤʝʪʘʙʦʣʽʪʽʚ ʮʠʢʣʫ 

ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʪʝʤʧʝʨʘʪʫʨʠ ʢʨʦʚʽ, ʱʦ ʦʤʠʚʘʻ ʛʽʧʦʪʘʣʘʤʫʩ. ʂʨʽʤ 

ʮʴʦʛʦ, ʥʘʧʦʚʥʝʥʥʷ ʰʣʫʥʢʘ ʾʞʝʶ (ʧʦʜʨʘʟʥʝʥʥʷ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʽʚ), ʦʩʦʙʣʠʚʦ 

ʪʝʧʣʦʶ (ʧʦʜʨʘʟʥʝʥʥʷ ʪʝʨʤʦʨʝʮʝʧʪʦʨʽʚ), ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ ʧʦʯʫʪʪʷ 

ʥʘʩʠʯʝʥʥʷ ð ʧʝʨʚʠʥʥʦʛʦ, ʘʙʦ ʩʝʥʩʦʨʥʦʛʦ. ʆʩʴ ʯʦʤʫ ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʦʯʫʪʪʷ 

ʛʦʣʦʜʫ ʪʘ ʤʝʥʰʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʾ ʾʞʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʯʘʩʪʦ 

ʚʞʠʚʘʪʠ ʪʝʧʣʫ, ʥʝʚʝʣʠʢʫ ʟʘ ʦʙʩʷʛʦʤ ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʫ ʾʞʫ.  

ɼʣʷ ʪʦʛʦ ʱʦʙʠ ʩʢʣʘʜʥʽ ʦʨʛʘʥʽʯʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʙʫʣʠ ʟʘʩʚʦʻʥʽ 

ʦʨʛʘʥʽʟʤʦʤ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʚʽʜʧʦʚʽʜʥʫ ʤʝʭʘʥʽʯʥʫ ʪʘ ʭʽʤʽʯʥʫ 

ʧʝʨʝʨʦʙʢʫ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʚʪʨʘʪʷʪʴ ʩʚʦʶ ʚʠʜʦʚʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʱʦ ʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʨʘʚʥʦʶ ʩʠʩʪʝʤʦʶ. ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʾʞʽ ʡ ʥʘʟʠʚʘʶʪʴ 

ʪʨʘʚʣʝʥʥʷʤ. 

ʅʝʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʚʦʜʘ, ʤʽʥʝʨʘʣʴʥʽ ʩʦʣʽ), ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ (ʚʽʪʘʤʽʥʠ) ʚʩʤʦʢʪʫʶʪʴʩʷ ʟ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʜʦ ʢʨʦʚʽ ʚ ʥʝʟʤʽʥʝʥʦʤʫ 

ʚʠʛʣʷʜʽ.  

 

 

ɺʠʜʠ ʪʨʘʚʣʝʥʥʷ  
ʊʨʘʚʣʝʥʥʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʧʨʦʮʝʩʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʨʽʟʥʽ ʚʠʜʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ, ʜʝ ʚʦʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʽ ʚʽʜ ʧʦʭʦʜʞʝʥʥʷ 

ʛʽʜʨʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʦʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʝʨʰʦʛʦ ʨʦʟʨʽʟʥʷʶʪʴ ʧʦʟʘʢʣʽʪʠʥʥʝ (ʫ ʧʦʨʦʞʥʠʥʽ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ) ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʝ ʪʨʘʚʣʝʥʥʷ (ʫ ʢʣʽʪʠʥʘʭ, ʟʜʘʪʥʠʭ ʜʦ ʬʘʛʦ- ʪʘ 

ʧʽʥʦʮʠʪʦʟʫ). ʇʦʟʘʢʣʽʪʠʥʥʝ ʪʨʘʚʣʝʥʥʷ ʜʽʣʷʪʴ ʥʘ ʜʠʩʪʘʥʪʥʝ (ʘʙʦ 

ʧʦʨʦʞʥʠʥʥʝ) ʪʘ ʢʦʥʪʘʢʪʥʝ (ʧʨʠʩʪʽʥʢʦʚʝ ʘʙʦ ʤʝʤʙʨʘʥʥʝ). 

 ʗʢʱʦ ʛʽʜʨʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʪʨʘʚʣʝʥʥʷ, ʪʘʢʝ 

ʪʨʘʚʣʝʥʥʷ ʥʘʟʠʚʘʶʪʴ ʚʣʘʩʥʠʤ; ʷʢʱʦ ʪʨʘʚʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʬʝʨʤʝʥʪʽʚ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ (ʤʽʢʨʦʬʣʦʨʦʶ ʢʠʰʝʯʥʠʢʘ), ð 

ʩʠʤʙʽʦʥʪʥʠʤ; ʷʢʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʬʝʨʤʝʥʪʽʚ ʫ ʩʘʤʦʤʫ ʞʠʚʠʣʴʥʦʤʫ ʩʫʙʩʪʨʘʪʽ 

(ʛʨʫʜʥʝ ʤʦʣʦʢʦ) ð ʘʫʪʦʣʽʪʠʯʥʠʤ. 
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ɺʽʜ ʬʫʥʢʮʦ̔ʥʫʚʘʥʥ̫  ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʧʦʩʪʘʯʘʥʥʷ ʽʥʰʠʭ 

ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʧʨʦʮʝʩʚ̔ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʞʠʚʥʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ. 

ʍʚʦʨʦʙʠ ʦʨʛʘʥʚ̔ ʪʨʘʚʣʝʥʥʷ (ʚʠʨʘʟʢʦʚʘ ʭʚʦʨʦʙʘ ʰʣʫʥʢʘ ʪʘ 12-ʧʘʣʦʾ ʢʠʰʢʠ, 

ʛʘʩʪʨʠʪ, ʜʫʦʜʝʥʪ̔, ʧʘʥʢʨʝʘʪʠʪ, ʭʨʦʥʯ̔ʥʠʡ ʛʝʧʘʪʠʪ, ʞʦʚʯʥʦʢʘʤô̫ ʥʘ ʭʚʦʨʦʙʘ, 

ʭʦʣʝʮʠʩʪʠʪ, ʥʝʥ̔ʬʝʢʮʽʡʥʠʡ ʝʥʪʝʨʠʪ ʪʘ ʢʦʣ̔ʪ) ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ, ʦɦ 

ʧʦʚô̫ ʟʘʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟ ʥʝʨʘʮʦ̔ʥʘʣʴʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ, ʡʦʛʦ ʥʠʟɹʢʦ  ʁ

ʷʢʽʩʪʶ, ʘ ʯʘʩʪʦ ï ʝʢʦʣʦʛʯ̔ʥʦ ʁ ʥʝʙʝʟʧʝʯʥʽʩʪʶ ʾ ʞʽ. ʅʘʚʽʪʴ ʫ ʂʨʠʤʫ, ʜʝ 

ʧʘʪʦʣʦʛʽ̫  ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ  ̒ʦʜʥ̔̒ ʶ ʟ ʥʘʡʥʠʞʯʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʥʾʠ, ʪʠʤ 

ʥʝ ʤʝʥ,h ʭʚʦʨʦʙʠ ʦʨʛʘʥʚ̔ ʪʨʘʚʣʝʥʥʷ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤ̔ ʩʮʴ ʫ 

ʩʪʨʫʢʪʫʨ ̔ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. ʈʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʽʡ 

ʣʽʢʘʨʷ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʾʾ ʧʦʨʫʰʝʥʴ, ʪʘ ʧʨʘʚʠʣʴʥʦʾ ʣʽʢʘʨʩʴʢʦʾ 

ʪʘʢʪʠʢʠ ʧʽʜ ʯʘʩ ʾʭ ʢʦʨʝʢʮʽʾ ʪʘ ʣʽʢʫʚʘʥʥʽ.  

  

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʠ ʪʨʘʚʣʝʥʥʷ 

 

ɹʫʜʦʚʘ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʪʨʘʚʣʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʘʚʥʦʾ ʪʨʫʙʢʠ 

ʘʙʦ ʰʣʫʥʢʦʚʦ-ʢʠʢhʦʚʦʛʦ ʪʨʘʢʪʫ (ʐʂʊ) ʟʘʚʜʦʚʞʢʠ  

8-12 ʤ ʪʘ  ʜʦʜʘʪʢʦʚʠʭ 

ʦʨʛʘʥʚ̔ ʪʨʘʚʣʝʥʥʷ, ʜʦ 

ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʟʫʙʠ, 

ʷʟʠʢ, ʩʣʠʥʥʽ ʟʘʣʦʟʠ, 

ʧʝʯ̔ʥʢʘ, ʞʦʚʯʥʠʡ ʤʽʭʫʨ, 

ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ. 

ʐʂʊ ʤʘʻ ʪʠʧʦʚʫ ʙʫʜʦʚʫ 

ʧʦ ʚʩʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ 

(ʤʘʣ. 2) ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʧʽʜʩʣʠʟʦʚʦʾ ʦʩʥʦʚʠ, 

ʤô̫ ʟʦʚʦʾ ʪʘ ʩʝʨʦʟʥʦʾ 

ʦʙʦʣʦʥʦʢ.  
ʄʘʣ. 2. ɹʫʜʦʚʘ ʩʪʽʥʢʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʊʨʘʚʥʘ ʪʨʫʙʢʘ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʩʬʽʥʢʪʝʨʘʤʠ ʥʘ ʚʽʜʜʽʣʠ (ʘʙʦ ʦʨʛʘʥʠ 

ʪʨʘʚʣʝʥʥʷ), ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʨʦʪʦʚʫ ʧʦʨʦʞʥʠʥʫ, ʛʦʨʣʷʥʢʫ, ʩʪʨʘʚʦʭʽʜ, 

ʰʣʫʥʦʢ, ʪʦʥʢʠʡ ʪʘ ʪʦʚʩʪʠʡ ʢʠʰʝʯʥʠʢ (ʤʘʣ. 3).  

ʋʩʽ ʚʽʜʜʽʣʠ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʥʠʟʢʫ ʩʧʽʣʴʥʠʭ ʪʘ ʜʝʷʢʽ ʩʧʝʮʠʬʽʯʥʽ 

ʬʫʥʢʮʽʾ. 
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ʌʫʥʢʮʽʾ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ 
ʋʟʛʦʜʞʝʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫʩʽʭ ʚʽʜʜʽʣʽʚ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ 

ʤʝʭʘʥʽʯʥʫ (ʨʦʟʜʨʽʙʥʝʥʥʷ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʧʨʦʩʫʚʘʥʥʷ ʾʞʽ), ʬʽʟʠʢʦ-ʭʽʤʽʯʥʫ 

(ʥʘʙʫʭʘʥʥʷ, ʨʦʟʯʠʥʝʥʥʷ, ʝʤʫʣʴʛʫʚʘʥʥʷ, ʜʝʥʘʪʫʨʘʮʽʷ), ʭʽʤʽʯʥʫ (ʛʽʜʨʦʣʽʟ) 

ʧʝʨʝʨʦʙʢʫ ʾʞʽ, ʚʩʤʦʢʪʫʚʘʥʥʷ (ʘʙʩʦʨʙʮʽʷ) ʧʦʞʠʚʥʠʭ ʩʫʙʩʪʨʘʪʽʚ, ʚʠʜʽʣʝʥʥʷ 

ʥʝʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ ʨʦʟʧʘʜʫ (ʝʢʩʢʨʝʮʽʷ). ʋ ʟʚô̫ ʟʢʫ ʟ 

ʮʠʤ ʚʠʜʽʣʷʶʪʴ ʤʦʪʦʨʥʫ (ʨʫʭʦʚʫ), ʩʝʢʨʝʪʦʨʥʫ, ʚʩʤʦʢʪʫʚʘʣʴʥʫ, ʝʢʩʢʨʝʪʦʨʥʫ 

ʬʫʥʢʮʽʾ ʪʨʘʚʣʝʥʥʷ.  

 

 
 

ʄʘʣ. 3. ʉʭʝʤʘ ʙʫʜʦʚʠ ʰʣʫʥʢʦʚʦ-ʢʠʢhʦʚʦʛʦ ʪʨʘʢʪʫ ʣʶʜʠʥʠ 

 

ʂʨ̔ʤ ʮʠʭ ʬʫʥʢʮʡ̔ ʪʨʘʚʥʘ ʩʠʩʪʝʤʘ, ʙʫʜʫʯʠ çʚʭʽʜʥʠʤʠè ʚʦʨʦʪʘʤʠ ʚ 

ʦʨʛʘʥʽʟʤ ʜʣʷ ʯʫʞʦʨʽʜʥʠʭ ʨʝʯʦʚʠʥ, ʟʜʽʡʩʥʶʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, ʘ ʟʘʚʜʷʢʠ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʛʽʩʪʦʛʦʨʤʦʥʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʥʽʡ ʢʣʽʪʠʥʘʤʠ ɸʇʋɼ-

ʩʠʩʪʝʤʠ ï ʽ ʨʝʛʫʣʷʪʦʨʥʫ (ʝʥʜʦʢʨʠʥʥʫ ʘʙʦ ʽʥʢʨʝʪʦʨʥʫ) ʬʫʥʢʮʽʶ. 

 ʋʩ̔ ʮ ̔ʬʫʥʢʮʽʾ ʨʽʟʥʦʶ ʤʽʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʚ ʨ̔ʟʥʠʭ ʦʨʛʘʥʘʭ ʪʨʘʚʣʝʥʥʷ 

(ʤʘʣ. 3). ʋ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʚʽʜʜʽʣʘʭ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟ ʪʨʘʚʥʠʭ ʬʫʥʢʮʡ̔ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʪʦʨʥʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʝʭʘʥʯ̔ʥʫ ʦʙʨʦʙʢʫ ʾʞ,̔ ʘ ʪʘʢʦʞ ʟʘʭʠʩʥʘ 
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ʬʫʥʢʮʽʾ. ʋ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʭʽʤʽʯʥʠʡ ʛʽʜʨʦʣʽʟ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʽʥʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʶʚʘʥʥʷ ʮʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʷʮʽʾ ʜ̫̔ ʣʴʥʦʩʪ ̔ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʌ̔ʟ̔ʦʣʦʛʽ̫  ʪʨʘʚʣʝʥʥʷ ʢʨʽʤ ʧʨʦʮʝʩʚ̔, ɦʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʽʜʜʽʣʘʭ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʝʭʘʥʽʟʤʠ ʾʭ ʨʝʛʫʣʷʮʽʾ (ʥʝʨʚʦʚʠʡ ʽ 

ʛʫʤʦʨʘʣʴʥʠʡ), ʷʢʽ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ (ʮʝʥʪʨʘʣʴʥʠʡ ʽ ʤʽʩʮʝʚʠʡ) ʫ ʚʽʜʜʽʣʘʭ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʚʠʨʘʞʝʥʽ ʥʝʦʜʥʘʢʦʚʦ (ʩʭʝʤʘ 1). ʋ ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ 

(ʨʦʪʦʚʘ ʧʦʨʦʞʥʠʥʘ, ʩʪʨʘʚʦʭʽʜ, ʰʣʫʥʦʢ) ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʝʨʚʦʚʽ ʮʝʥʪʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ, ʫ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ï ʤʽʩʮʝʚʽ ʛʫʤʦʨʘʣʴʥʽ 

(ʜʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢʠʰʢʘ) ʪʘ ʤʽʩʮʝʚʽ ʥʝʨʚʦʚʽ (ʢʠʰʝʯʥʠʢ). 

 

ʉʭʝʤʘ 1. ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʷʮʽʾ ʜ̫̔ ʣʴʥʦʩʪ ̔ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ 

 

 
 

 

ɸʢʪʠʚʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʗʢ 

ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʢʦʞʥʽ 3-4 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʡʦʤʫ ʾʞʽ ʣʶʜʠʥʘ 

ʚʽʜʯʫʚʘʻ ʛʦʣʦʜ, ʱʦ ʟʤʫʰʫʻ ʾʾ ʰʫʢʘʪʠ ʪʘ ʧʨʠʡʤʘʪʠ ʯʝʨʛʦʚʫ ʧʦʨʮʽʶ ʾʞʽ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʫ ʨʝʛʫʣʷʮʽʾ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʨʽʟʥʷʶʪʴ ʧʫʩʢʦʚʽ ʪʘ 

ʢʦʨʠʛʫʚʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. ʇʨʠʡʤʘʥʥʷ ʾʞʽ ʤʘʻ ʨʝʬʣʝʢʪʦʨʥʠʡ ʧʫʩʢʦʚʠʡ ʚʧʣʠʚ: 

ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʨʽʟʢʦ ʧʦʩʠʣʶʻʪʴʩʷ ʩʝʢʨʝʮʽʷ ʩʣʠʥʥʠʭ, ʰʣʫʥʢʦʚʠʭ, 

ʧ̔ ʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟ, ʚʠʜʽʣʝʥʥʷ ʞʦʚʯʽ. ʊʘʢʝ ʚʠʜʽʣʝʥʥʷ ʪʨʘʚʥʠʭ ʩʝʢʨʝʪʽʚ ɯ.ʇ. 
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ʇʘʚʣʦʚ ʥʘʟʠʚʘʚ çʟʘʧʘʣʴʥʠʤè (ʘʙʦ ʘʧʝʪʠʪʥʠʤ) ʩʦʢʦʤ. ʂʨʽʤ ʪʦʛʦ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʩʣʘʙʣʝʥʥʷ ʰʣʫʥʢʘ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ (ʭʘʨʯʦʚʘ 

ʨʝʣʘʢʩʘʮʽʷ), ʷʢʽ çʛʦʪʫʶʪʴʩʷè ʜʦ ʧʨʠʡʤʘʥʥʷ ʾʞʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʚʦʛʦ ʦʙô̒ ʤʫ.  

ʅʘʜʘʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʨʠʛʫʶʯʘ ʨʝʛʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ ʪʘ ʤʦʪʦʨʠʢʠ, ʱʦ 

ʥʘʡʢʨʘʱʝ ʧʨʠʩʪʦʩʦʚʫʻ ʬʫʥʢʮʽʾ ʐʂʊ ʜʦ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʦʾ ʾʞʽ. 

ʇʫʩʢʦʚʽ ʪʘ ʢʦʨʠʛʫʚʘʣʴʥʽ ʚʧʣʠʚʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʩʪʫʧʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʨʝʛʫʣʷʮʽʾ. 

ʎʝʥʪʨʘʣʴʥ ̔ʥʝʨʚʦʚʽ ʤʝʭʘʥʟ̔ʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʨʝʬʣʝʢʪʦʨʥʠʤʠ ʜʫʛʘʤʠ 

ʫʤʦʚʥʦ- ʪʘ ʙʝʟʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʨʝʬʣʝʢʪʦʨʥʫ 

ʨʝʘʢʮʽʶ ʩʧʨʠʯʠʥʷʻ ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʦʨʛʘʥʽʚ ʯʫʪʪʷ ʧʽʜ ʯʘʩ 

ʩʧʨʠʡʥʷʪʪʷ ʟʘʧʘʭʫ, ʚʠʜʫ ʾʞʽ ʘʙʦ ʜʫʤʢʠ ʧʨʦ ʾʞʫ; ʫ ʜʨʫʛʦʤʫ ð ʚʦʥʘ ʚʠʥʠʢʘʻ 

ʯʝʨʝʟ ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʚʣʘʩʥʝ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʧʦʪʨʘʧʣʷʥʥʷ 

ʾʞʽ ʚ ʪʨʘʚʥʠʡ ʪʨʘʢʪ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʩʪʠʤʫʣʷʮʽʷ ʤʦʪʦʨʥʦʾ ʪʘ ʩʝʢʨʝʪʦʨʥʦʾ 

ʬʫʥʢʮʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʘ 

ʛʘʣʴʤʫʚʘʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʤʘʻ ʤʽʩʮʝ ʧʽʜ ʯʘʩ ʘʢʪʠʚʘʮʽʾ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ. ʇʘʤô̫ ʪʘʶʯʠ ʧʨʦ ʪʝ, ʱʦ ʩʠʤʧʘʪʠʯʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʛʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʥʘ ʩʠʣʴʥʽ ʧʦʜʨʘʟʥʠʢʠ (ʩʪʨʝʩ-ʨʝʘʢʮʽʷ), ʣʝʛʢʦ 

ʟʨʦʟʫʤʽʪʠ, ʱʦ ʧʨʦʮʝʩʠ ʪʨʘʚʣʝʥʥʷ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʧʨʦʪʽʢʘʪʠ ʚ ʩʪʘʥʽ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʧʦʢʦʶ ʦʨʛʘʥʽʟʤʫ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʘʢʪʠʚʥʘ ʥʘʧʨʫʞʝʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʾʤ ʥʝ ʩʧʨʠʷʻ. ʎʝ ʩʧʨʘʚʝʜʣʠʚʦ ʽ ʩʪʦʩʦʚʥʦ ʩʪʘʥʫ ʭʚʦʨʦʙʠ, ʦʩʦʙʣʠʚʦ 

ʚ ʛʦʩʪʨʽʡ ʬʘʟʽ, ʢʦʣʠ ʦʨʛʘʥʽʟʤ çʟʦʩʝʨʝʜʞʫʻè ʟʫʩʠʣʣʷ ʥʘ ʙʦʨʦʪʴʙʽ ʽʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʧʨʠʛʥʽʯʝʥʥʽ ʘʧʝʪʠʪʫ. 

ʎʝʥʪʨʘʣʴʥ ̔ʛʫʤʦʨʘʣʴʥ ̔ʤʝʭʘʥʟ̔ʤʠ ʟ ʙʦʢʫ ʽʩʪʠʥʥʠʭ ʛʦʨʤʦʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʘʨʘʢʨʽʥʥʦʶ ʜʽʻʶ ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʠʭ ʛʦʨʤʦʥʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʰʣʫʥʢʫ 

ʪʘ ʢʠʰʝʯʥʠʢʫ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʥʰʦʶ ʤʽʨʦʶ. ɺ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʚ 

ʛʘʣʴʤʽʚʥʦʤʫ ʚʧʣʠʚʽ ʥʘ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʢʘʪʝʭʦʣʘʤʽʥʽʚ ʥʘʜʥʠʨʢʦʚʠʭ 

ʟʘʣʦʟ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʨʝʩ-ʨʝʘʢʮʽʾ. ɺʦʜʥʦʯʘʩ ʙʘʛʘʪʦ 

ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʠʭ ʛʦʨʤʦʥʽʚ ʻ ʮʠʨʢʫʣʶʶʯʠʤʠ ʘʙʦ ʧʦʻʜʥʫʶʪʴ ʢʦʨʦʪʢʦʯʘʩʥʫ 

(ʢʽʣʴʢʘ ʭʚʠʣʠʥ) ʜʠʩʪʘʥʪʥʫ ʜʽʶ ʟ ʧʘʨʘʢʨʠʥʥʠʤ ʝʬʝʢʪʦʤ, ʪʦʙʪʦ, ʚʠʨʦʙʣʷʶʯʠʩʴ ʫ 

ʰʣʫʥʢʫ ʪʘ ʢʠʰʝʯʥʠʢʫ, ʚʩʤʦʢʪʫʶʪʴʩʷ ʚ ʢʨʦʚ ʽ ʣʠʰʝ ʧʦʪʽʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʐʂʊ. 

ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʛʘʩʪʨʠʥ, ʩʝʢʨʝʪʠʥ, ʭʦʣʝʮʠʩʪʦʢʽʥʽʥ-ʧʘʥʢʨʝʦʟʠʤʽʥ (ʍʎʂ-ʇɿ), 

ʧʘʥʢʨʝʘʪʠʯʥʠʡ ʧʦʣʽʧʝʧʪʠʜ (ʇʇ), ʩʦʤʘʪʦʩʪʘʪʠʥ, ʛʘʩʪʨʦ-ʽʥʛʽʙʫʶʯʠʡ ʧʝʧʪʠʜ (ɻɯʇ), 

ʚʘʟʦ-ʽʥʪʝʩʪʠʥʘʣʴʥʠʡ ʧʝʧʪʠʜ (ɺɯʇ), ʤʦʪʠʣʽʥ ʪʘ ʽʥʰʽ. 

ʄʽʩʮʝʚʽ ʤʝʭʘʥʟ̔ʤʠ ʨʝʛʫʣʷʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʩʚʽʜʦʤʠʡ 

(ʘʚʪʦʤʘʪʠʯʥʠʡ) ʢʦʥʪʨʦʣʴ ʦʙʩʷʛʫ ʧʨʠʡʥʷʪʦʾ ʾʞʽ, ʾʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʽʥʰʠʭ 

ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʪʫʧʝʥʷ ʥʘʧʦʚʥʝʥʥʷ ʦʨʛʘʥʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʮʴʦʛʦ ʨʝʛʫʣʶʶʪʴ ʢʽʣʴʢʽʩʪʴ ʽ ʩʢʣʘʜ ʪʨʘʚʥʦʛʦ ʩʝʢʨʝʪʫ, ʪʘ ʤʦʪʦʨʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʪʨʘʚʥʦʛʦ ʚʽʜʜʽʣʫ. 

ʄʩ̔ʮʝʚʘ ʥʝʨʚʦʚʘ ʨʝʛʫʣʷʮʽ̫  ʬʫʥʢʮʡ̔ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞʤô̫ ʟʦʚʠʤ (ɸʫʝʨʙʘʭʘ) ʥʝʨʚʦʚʠʤ 
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ʩʧʣʝʪʝʥʥʷʤ ʱʦʜʦ ʤʦʪʦʨʠʢʠ; ʧʽʜʩʣʠʟʦʚʠʤ (ʄʝʡʩʩʥʝʨʘ) ʥʝʨʚʦʚʠʤ ʩʧʣʝʪʽʥʥʷʤ 

ï ʱʦʜʦ ʩʝʢʨʝʪʦʨʥʦʾ ʪʘ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʡ. ʎʽ ʩʧʣʝʪʽʥʥʷ ʫʪʚʦʨʶʶʪʴ 

ʝʥʪʝʨʘʣʴʥʫ (ʤʝʪʘʩʠʤʧʘʪʠʯʥʫ) ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ (ʢʣʽʪʠʥʠ ɼʦʛʝʣʷ 2-ʛʦ 

ʧʦʨʷʜʢʫ), ʷʢʘ ʦʪʨʠʤʫʻ ʩʝʥʩʦʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʤʝʭʘʥʦ- ʪʘ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʦʙʦʣʦʥʢʘʭ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʩʮʝʚʠʭ ʨʝʬʣʝʢʪʦʨʥʠʭ ʜʫʛ ʟʘʙʝʟʧʝʯʫʻ ʨʝʛʫʣʷʮʽʶ ʬʫʥʢʮʽʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʾʞʽ. 

ʄʽʩʮʝʚʽ ʛʫʤʦʨʘʣʴʥ ̔ʤʝʭʘʥʟ̔ʤʠ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʡ̔ ʫ ʐʂʊ ʧʨʝʜʩʪʘʚʣʝʥ ̔

ʩʝʢʨʝʮʽʻʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʘʩʪʨʦʥ̔ʪʝʩʪʠʥʘʣʴʥʠʭ ʛʦʨʤʦʥʚ̔ ï ʧʝʧʪʠʜʽʚ ʪʘ 

ʘʤʽʥʽʚ, ï ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ɸʇʋɼ-ʩʠʩʪʝʤʠ. ɼʦ ʥʠʭ ʢʨʽʤ ʥʘʟʚʘʥʠʭ 

ʚʠʱʝ ʚʽʜʥʦʩʷʪʴ ʙʦʤʙʝʟʠʥ, ʝʥʢʝʬʘʣʽʥ, ʩʫʙʩʪʘʥʮʽʶ ʈ ʪʘ ʽʥʰʽ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ 

ʪʘʢ ʟʚʘʥʫ ʝʥʪʝʨʦʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʫ. ɰʭʥʷ ʩʝʢʨʝʮʽʷ ʩʪʠʤʫʣʶʻʪʴʩʷ 

ʧʦʜʨʘʟʥʝʥʥʷʤ ʤʝʭʘʥʦ- ʪʘ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʐʂʊ, ʷʢʽ ʩʧʨʠʡʤʘʶʪʴ 

ʢʦʥʩʠʩʪʝʥʮʽʶ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʾʞʽ. ʎʽ ʛʦʨʤʦʥʠ ʨʝʛʫʣʶʶʪʴ ʩʠʥʪʝʟ ʪʘ 

ʩʝʢʨʝʮʽʶ ʪʨʘʚʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʤʦʪʦʨʠʢʫ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʪʨʘʚʥʦʛʦ 

ʩʝʢʨʝʪʫ ʭʘʨʘʢʪʝʨʫ ʾʞʽ. 

ʇʦʨʫʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʡʯʘʩʪʽʰʝ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʨʦʟʣʘʜʦʤ ʜʚʦʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʫʥʢʮʽʡ ï ʤʦʪʦʨʥʦʾ ʪʘ ʩʝʢʨʝʪʦʨʥʦʾ.  

 

ʉʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽ̫  ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ 

ʉʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽ̫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʶ ʩʝʢʨʝʪʦʨʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ 

ʘʙʦ ʟʛʨʫʧʦʚʘʥʽ ʚ ʦʢʨʝʤʽ ʘʥʘʪʦʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ (ʥʘʧʨʠʢʣʘʜ, ʩʣʠʥʥʽ ʟʘʣʦʟʠ ʚ 

ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ), ʘʙʦ ʜʠʬʫʟʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʪʨʘʚʥʠʤ ʪʨʘʢʪʦʤ (ʙʦʢʘʣʦʧʦʜʽʙʥʽ 

ʢʣʽʪʠʥʠ ʢʠʰʝʯʥʠʢʘ). ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʦʶ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʤʝʤʙʨʘʥʠ ʚ ʾʾ ʙʘʟʘʣʴʥʽʡ, ʘʧʽʢʘʣʴʥʽʡ ʪʘ 

ʣʘʪʝʨʘʣʴʥʽʡ ʯʘʩʪʠʥʘʭ, ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ, ʨʠʙʦʩʦʤ ʪʘ 

ʤʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʡ ʢʦʤʧʣʝʢʩ ɻʦʣʴʜʞʽ, ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʠʡ ʨʝʪʠʢʫʣʫʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʘʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʩʠʥʪʝʟ ʪʘ ʚʠʜʽʣʝʥʥʷ ʪʨʘʚʥʠʭ ʩʝʢʨʝʪʽʚ. 

ʇʨʦʮʝʩ ʩʝʢʨʝʮʽʾ ʪʨʘʚʥʠʭ ʩʦʢ̔ʚ ̫ʚʣʷʻ ʩʦʙʦ:ʁ  

1) ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʢʨʦʚʦʥʦʩʥʦʛʦ ʨʫʩʣʘ ʯʝʨʝʟ ʙʘʟʘʣʴʥʫ ʤʝʤʙʨʘʥʫ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʡʙʫʪʥʴʦʛʦ ʩʝʢʨʝʪʫ (ʚʦʜʠ, ʥʝʦʨʛʘʥʽʯʥʠʭ ʪʘ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ) ʪʘ ʩʠʛʥʘʣʽʚ ʫ ʚʠʛʣʷʜʽ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʘʧʫʩʢʘʶʪʴ ʡʦʛʦ ʩʠʥʪʝʟ;  

2) ʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣ ʩʝʢʨʝʪʫ; 

3) ʚʠʜʽʣʝʥʥʷ ʛʨʘʥʫʣ ʩʝʢʨʝʪʫ ʯʝʨʝʟ ʘʧʢ̔ʘʣʴʥʫ ʤʝʤʙʨʘʥʫ ʧʜ̔ ʚʧʣʠʚʦʤ 

ʥʝʨʚʦʚʠʭ ̔ ʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʚ̔. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʭʘʥʟ̔ʤʫ ʚʠʜ̔ʣʝʥʥ̫  ʩʝʢʨʝʪʫ ʟ ʢʣʪ̔ʠʥʠ ʚʠʜ̔ʣʷʶʪ ɹʧô̫ ʪʴ 

ʪʠʧ̔ʚ ʩʝʢʨʝʮʽ:ʾ 1) ʛʦʣʦʢʨʠʥʦʚʠʡ, 2) ʘʧʦʢʨʠʥʦʚʠʡ, 3) ʤʝʨʦʢʨʠʥʦʚʠʡ, 4) ʟ 
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ʚʠʭʦʜʦʤ ʩʝʢʨʝʪʫ ʯʝʨʝʟ ʦʪʚʽʨ ʫ ʢʣ̔ʪʠʥʥʽʡ ʤʝʤʙʨʘʥ ̔ʪʘ 5) ʟ ʚʠʭʦʜʦʤ ʩʝʢʨʝʪʫ 

ʯʝʨʝʟ ʥʝʧʦʰʢʦʜʞʝʥʫ ʧʣʘʟʤʘʪʠʯʥʫ ʤʝʤʙʨʘʥʫ. 

ʇʨʦʮʝʩʠ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʶʶʪʴʩʷ ʚ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʢʨʦʚʦʥʦʩʥʦʛʦ ʨʫʩʣʘ ʚ ʢʣʽʪʠʥʫ ʚʦʜʠ, 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʽ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʩʠʥʪʝʟ ʟ ʥʠʭ 

ʩʝʢʨʝʪʦʨʥʦʛʦ ʧʨʦʜʫʢʪʫ ʡ ʚʠʚʝʜʝʥʥʷ ʡʦʛʦ ʟ ʢʣʽʪʠʥʠ, ʩʪʘʥʦʚʣʷʪʴ ʩʝʢʨʝʪʦʨʥʠʡ 

ʮʠʢʣ. 

ɺʝʩʴ ʩʝʢʨʝʪʦʨʥʠʡ ʮʠʢʣ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ: 1) ʬʘʟʫ ʩʧʦʢʦʶ, 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʝʢʨʝʪʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣ ʟʠʤʦʛʝʥʫ (ʧʨʦʬʝʨʤʝʥʪʽʚ); 2) 

ʬʘʟʫ ʝʢʩʪʨʫʟʽʾ (ʚʠʚʝʜʝʥʥʷ ʩʝʢʨʝʪʫ ʽʟ ʢʣʽʪʠʥʠ) ʚʥʘʩʣʽʜʦʢ ʜʝʛʨʘʥʫʣʷʮʽʾ; 3) 

ʬʘʟʫ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʋ ʢʣ̔ʪʠʥʘʭ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ ʩʝʢʨʝʮʽʾ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ 

ʧʨʦʪʽʢʘʶʪʴ ʥʝʦʜʥʘʢʦʚʦ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʝʨʦʢʨʠʥʦʚʠʭ ʟʘʣʦʟʘʭ ʚʽʜʥʦʚʣʝʥʥʷ 

ʡʜʝ ʧʘʨʘʣʝʣʴʥʦ ʚʠʨʦʙʣʝʥʥʶ ʩʝʢʨʝʪʫ, ʘ ʚ ʘʧʦʢʨʠʥʦʚʠʭ ʚʦʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʩʝʢʨʝʪʦʫʪʚʦʨʝʥʥʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʯʘʩʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʬʘʟ ʩʝʢʨʝʪʦʨʥʦʛʦ ʮʠʢʣʫ ʩʝʢʨʝʮʽʷ 

ʤʦʞʝ ʙʫʪʠ ʙʝʟʧʝʨʝʨʚʥʦʶ ʘʙʦ ʫʨʠʚʯʘʩʪʦʶ. ʇʝʨʰʠʡ ʪʠʧ ʩʝʢʨʝʮʽʾ ʚʣʘʩʪʠʚʠʡ 

ʧʦʚʝʨʭʥʝʚʦʤʫ ʝʧʽʪʝʣʽʶ ʩʪʨʘʚʦʭʦʜʫ ʪʘ ʰʣʫʥʢʘ, ʩʝʢʨʝʪʦʨʥʠʤ ʢʣʽʪʠʥʘʤ 

ʧʝʯʽʥʢʠ. ʇʽʜʰʣʫʥʢʦʚʘ ʪʘ ʚʝʣʠʢʽ ʩʣʠʥʥʽ ʟʘʣʦʟʠ ʫʪʚʦʨʝʥʽ ʢʣʽʪʠʥʘʤʠ ʟ 

ʫʨʠʚʯʘʩʪʠʤ ʪʠʧʦʤ ʩʝʢʨʝʮʽʾ. 

ʇʦʨʫʰʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʥʝʘʜʝʢʚʘʪʥʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʯʠ ʟʤʝʥʰʝʥʥʽ ʩʝʢʨʝʮʽʾ ʪʨʘʚʥʦʛʦ ʩʦʢʫ (ʛʽʧʝʨʩʝʢʨʝʮʽʷ ʯʠ 

ʛʽʧʦʩʝʢʨʝʮʽʷ ʚʽʜʧʦʚʽʜʥʦ).   

 

ʄʦʪʦʨʥʘ ʬʫʥʢʮʽ̫  ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʢʦʨʦʯʫʚʘʣʴʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʤô̫ ʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʪʨʘʚʥʦʾ ʪʨʫʙʢʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʛʣʘʜʢʦʤô̫ ʟʦʚʠʭ ʢʣʽʪʠʥ ʩʠʥʮʠʪʽʘʣʴʥʦʾ ʙʫʜʦʚʠ. ɻʣʘʜʢʦʤô̫ ʟʦʚʽʡ ʪʢʘʥʠʥʽ 

ʚʣʘʩʪʠʚʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʧʦʥʪʘʥʥʠʭ ʨʠʪʤʽʯʥʠʭ ʩʢʦʨʦʯʝʥʴ (ʘʚʪʦʤʘʪʽʷ). ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʚʦʥʘ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʦ ʪʦʥʽʯʥʦʛʦ (ʪʨʠʚʘʣʦʛʦ) ʩʢʦʨʦʯʝʥʥʷ ʨʽʟʥʦʛʦ 

ʩʪʫʧʝʥʷ, ʱʦ ʚʽʜʽʛʨʘʻ ʥʘʜʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʧʨʦʩʚʽʪʫ ʢʠʰʢʠ. ʈʫʭʦʚʘ 

ʬʫʥʢʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʛʘʣʴʥʠʤʠ ʪʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʠʜʘʤʠ ʤʦʪʦʨʠʢʠ ʚ 

ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʩʪʨʘʚʦʭʦʜʽ, ʜʝ 

ʧʨʦʭʦʜʠʪʴ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʘ ʧʝʨʚʠʥʥʘ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʾʞʽ, 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʘʢʪʠ ʞʫʚʘʥʥʷ ʪʘ ʢʦʚʪʘʥʥʷ. ɺ ʽʥʰʠʭ ʚʽʜʜʽʣʘʭ ʫʩʽ ʚʠʜʠ ʨʫʭʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʧʝʨʠʩʪʘʣʴʪʠʯʥʠʭ (ʱʦ ʧʨʦʩʫʚʘʶʪʴ ʾʞʫ ʚʽʜ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʜʦ ʜʠʩʪʘʣʴʥʦʛʦ ʢʽʥʮʷ) ʽ ʧʝʨʝʤʽʰʫʶʯʠʭ. 

ʇʦʩʠʣʝʥʥʷ ʘʙʦ ʦʩʣʘʙʣʝʥʥʷ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʘʨʝʾ (ʧʨʦʥʦʩʫ) ʘʙʦ ʦʙʩʪʠʧʘʮʽʾ (ʟʘʢʨʝʧʫ), 

ʧʝʨʽʦʜʠʯʥʝ ʯʝʨʛʫʚʘʥʥʷ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʩʠʥʜʨʦʤʽ ʧʦʜʨʘʟʥʝʥʦʛʦ 

ʢʠʰʝʯʥʠʢʘ. ʁʦʛʦ ʧʨʠʯʠʥʠ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʘʣʝ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʝ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʮʽʾ 

ʤʦʪʦʨʠʢʠ. ʈʦʟʣʘʜʠ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʜʽʷʣʴʥʦʩʪʽ ʩʬʽʥʢʪʝʨʽʚ. 

 

ɺʩʤʦʢʪʫʚʘʣʴʥʘ ʬʫʥʢʮʽ̫ 

ɺʩʤʦʢʪʫʚʘʥʥʷ (ʘʙʩʦʨʙʮʽ̫ ) ï ʨʫʭ ʚʦʜʠ ʪʘ ʨʦʟʯʠʥʝʥʠʭ ʫ ʥʽʡ ʨʝʯʦʚʠʥ 

(ʧʨʦʜʫʢʪʽʚ ʛʽʜʨʦʣʽʟʫ, ʚʽʪʘʤʽʥʽʚ, ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʦʣʝʡ) ʫ ʢʨʦʚ ʪʘ ʣʽʤʬʫ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʢʠʰʝʯʥʠʢʫ ʯʝʨʝʟ ʦʜʥʦʰʘʨʦʚʠʡ ʢʘʡʤʠʩʪʠʡ 

ʝʧʽʪʝʣʽʡ. ʎʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʦʨʫʰʝʥʥʷ ʚʩʤʦʢʪʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ 

ʦʨʛʘʥʽʟʤʫ: ʚʽʜ ʧʦ-ʨʽʟʥʦʤʫ ʚʠʨʘʞʝʥʦʾ ʤʘʣʴʘʙʩʦʨʙʮʽʾ (ʩʠʥʜʨʦʤ, ʱʦ ʚʢʣʶʯʘʻ 

ʜʽʘʨʝʶ, ʚʪʨʘʪʫ ʤʘʩʠ ʪʽʣʘ, ʙʽʣʢʦʚʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʪʘ ʦʟʥʘʢʠ ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ) ʜʦ 

ʣʝʪʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʜʝʷʢʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ (ʭʦʣʝʨʘ). 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʫʥʢʮʽʡ, ʱʦ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʪʨʘʚʥʦʛʦ 

ʪʨʘʢʪʫ, ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʝʪʦʜʠ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʪʘ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʡ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʥʜʦʚʽ ʪʘ 

ʙʝʟʟʦʥʜʦʚʽ ʤʝʪʦʜʠ, ʷʢʠʤʠ ʘʙʦ ʟʙʠʨʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʘ ʪʨʘʚʥʠʡ ʩʝʢʨʝʪ 

ʪʘ ʚʠʚʯʘʶʪʴ ʡʦʛʦ ʩʢʣʘʜ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʮʴʦʛʦ ʽʥʰʽ ʥʝʧʨʷʤʽ ʤʝʪʦʜʠ 

(ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʘʶʪʴ ʚʤʽʩʪ ʫ ʢʨʦʚʽ ʪʘ ʩʝʯʽ ʨʝʯʦʚʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ 

ʚʠʚʽʣʴʥʠʣʠʩʷ ʟ ʧʨʠʡʥʷʪʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʽʜ ʜʽʻʶ ʥʘ ʥʠʭ ʪʨʘʚʥʠʭ ʩʝʢʨʝʪʽʚ, ʘʙʦ 

ʦʮʽʥʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʫ ʢʨʦʚʽ ʪʘ ʩʝʯʽ). 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʥʪʛʝʥʦ- ʪʘ ʨʘʜʽʦʛʨʘʬʽʶ, ʘ ʪʘʢʦʞ ʟʦʥʜʦʚʽ, ʙʝʟʟʦʥʜʦʚʽ 

(ʨʘʜʽʦʪʝʣʝʤʝʪʨʠʯʥʽ) ʪʘ ʽʥʰʽ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʤʝʪʦʜʠ 

(ʤʘʩʪʠʢʘʮʽʦʛʨʘʬʽʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʢʪʫ ʞʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʛʘʩʪʨʦʛʨʘʬʽʶ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʘ ʪʦʱʦ). 
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ʊʈɸɺʃɽʅʅʗ ɺ ʈʆʊʆɺɯʁ ʇʆʈʆɾʅʀʅɯ. ʈʆʃʔ ʉʄɸʂʆɺʆɰ ʊɸ 

ʅʖʍʆɺʆɰ ʉɽʅʉʆʈʅʀʍ ʉʀʉʊɽʄ  
ʇʦʯʘʪʢʦʚʠʤ ʚʽʜʜʽʣʦʤ ʩʠʩʪʝʤʠ ʪʨʘʚʣʝʥʥʷ  ̒ʨʦʪʦʚʘ ʧʦʨʦʞʥʠʥʘ (ʤʘʣ. 4),  

ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʫ ʞʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʝʭʘʥʽʯʥʝ 

ʧʦʜʨʽʙʥʝʥʥʷ ʾʞʽ, ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʾʾ ʩʣʠʥʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ; 

ʪʫʪ ʞʝ ʤʦʞʣʠʚʠʡ ʧʝʨʚʠʥʥʠʡ 

ʛʽʜʨʦʣʽʟ ʾʞʽ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʪʨʠʚʘʣʦʛʦ ʾʾ ʧʝʨʝʙʫʚʘʥʥʷ ʚ 

ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, ʯʘʩʪʢʦʚʝ 

ʚʩʤʦʢʪʫʚʘʥʥʷ. 

 
ʄʘʣ. 4. ʇʦʨʦʞʥʠʥʘ ʨʦʪʘ (The McGraw-Hill, 

2003) 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʨʦʙʢʠ ʾʞʽ ʚ ʮʴʦʤʫ ʚʽʜʜʽʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪ 

ʢʦʚʪʘʥʥʷ. 

ɯ, ʭʦʯʘ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʮʴʦʛʦ ʚʽʜʜʽʣʫ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ (ʭʚʦʨʦʙʠ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʩʣʠʥʥʠʭ ʟʘʣʦʟ, ʱʝʣʝʧ) ʟʜʝʙʽʣʴʰʦʛʦ ʻ ʧʨʝʜʤʝʪʦʤ 

ʨʦʟʛʣʷʜʫ ʩʪʦʤʘʪʦʣʦʛʽʚ ʽ ʤʝʥʰʦʶ ð ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʚ, ð ʩʘʤʝ ʚ ʮʴʦʤʫ 

ʚʽʜʜʽʣʽ ʟʘʚʜʷʢʠ ʨʦʟʪʘʰʫʚʘʥʥʶ ʪʫʪ ʩʤʘʢʦʚʠʭ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʾʞʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʫʩʢ 

ʩʢʣʘʜʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʮʽʥʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʚʽʜʜʽʣʽʚ ʩʠʩʪʝʤʠ ʪʨʘʚʣʝʥʥʷ, ʱʦ ʣʝʞʘʪʴ ʥʠʞʯʝ. ɿʥʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʨʘʚʣʝʥʥʷ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʡʙʫʪʥʴʦʤʫ 

ʣʽʢʘʨʶ ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥʶ ʧʦʨʫʰʝʥʴ ʚ ʽʥʰʠʭ ʚʽʜʜʽʣʘʭ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ. 

 

ʌʫʥʢʮʽʾ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ (ʪʨʘʚʥʽ ʪʘ ʥʝʪʨʘʚʥʽ) 

ʇʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʨʠʪʘʤʘʥʥʽ ʚʩʽ ʚʣʘʩʪʠʚʽ ʪʨʘʚʥʽʡ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʾ  

(ʩʭʝʤʘ 2), ʦʜʥʘʢ ʩʧʝʮʠʬʯ̔ʥʠʤʠ  ̒ʨʝʮʝʧʮʽʷ ʾʞʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʦʮʽʥʶʶʪʴʩʷ 

ʾʾ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ) ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ 

ʛʨʫʜʢʠ. ʆʩʪʘʥʥʻ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʫʭʦʚʽʡ (ʘʢʪ ʞʫʚʘʥʥʷ) ʪʘ ʩʝʢʨʝʪʦʨʥʽʡ 

(ʟʤʦʯʫʚʘʥʥʷ ʩʣʠʥʦʶ) ʬʫʥʢʮʽʷʤ. ʊʘʢʦʞ ʫ ʮʴʦʤʫ ʚʽʜʜʽʣʽ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʭʠʩʥʘ ʪʘ ʝʢʩʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽʾ.  

ʂʨʽʤ ʮʴʦʛʦ, ʪʽʣʴʢʠ ʨʦʪʦʚʘ ʧʦʨʦʞʥʠʥʘ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʫ ʚʘʞʣʠʚʫ ʜʣʷ 

ʣʶʜʠʥʠ ʥʝʪʨʘʚʥʫ ʬʫʥʢʮʽʶ ʷʢ ʤʦʚʣʝʥʥʻʚʫ (ʘʙʦ ʤʦʚʥʦ ʨʫʭʦʚʫ). 
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ʉʭʝʤʘ 2. ʊʨʘʚʥʽ ʧʨʦʮʝʩʠ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ 

 

 
 

ʋ ʨʦʪʦʚʡ̔ ʧʦʨʦʞʥʠʥʽ ʚʩʤʦʢʪʫʶʪʴʩʷ ʛʣʶʢʦʟʘ, ʚʦʜʘ, ʘʣʢʦʛʦʣʴ, ʜʝʷʢʽ 

ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ (ʥʽʪʨʦʛʣʽʮʝʨʠʥ ʪʘ ʽʥʰʽ). 

ʉʣʠʥʥʽ ʟʘʣʦʟʠ ʪʘ ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʠʢʦʥʫʶʪʴ 

ʝʢʩʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠʚʝʜʝʥʥʽ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʟ ʦʨʛʘʥʽʟʤʫ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʣʠʰʢʦʚʦʛʦ ʘʟʦʪʫ, ʩʦʣʝʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʪʦʱʦ. 

 

ʈʦʣʴ ʩʤʘʢʦʚʦʛʦ ʪʘ ʥʶʭʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʽʚ 

ʋ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʧʦ ʚʩʽʡ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʨʦʪʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ 

ʪʘʢʪʠʣʴʥʽ, ʪʝʤʧʝʨʘʪʫʨʥʽ, ʙʦʣʴʦʚʽ ʪʘ ʩʤʘʢʦʚʽ ʨʝʮʝʧʪʦʨʠ. ʉʤʘʢ ð ʮʝ ʚʽʜʯʫʪʪʷ, 

ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʜʽʾ ʭʽʤʽʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ (ʭʘʨʯʦʚʠʭ ʪʘ ʥʝʭʘʨʯʦʚʠʭ 

ʨʝʯʦʚʠʥ) ʥʘ ʨʝʮʝʧʪʦʨʠ ʷʟʠʢʘ ʪʘ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʢʫ ʮʽ 

ʨʝʯʦʚʠʥʠ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤ (ʷʢʽʩʥʠʤ ʪʘ ʢʽʣʴʢʽʩʥʠʤ) ʪʘ 

ʛʝʜʦʥʽʯʥʠʤ (ʩʪʫʧʽʥʴ ʧʨʠʻʤʥʦʩʪʽ) ʧʘʨʘʤʝʪʨʘʤʠ.  

ʉʤʘʢʦʚʽ ʨʝʮʝʧʪʦʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʚ ʩʤʘʢʦʚʠʭ ʩʦʩʦʯʢʘʭ 

(ʙʨʫʥʴʢʘʭ) ʷʟʠʢʘ, ʧʦʜʨʘʟʥʝʥʥʷ ʷʢʠʭ ʬʦʨʤʫʻ ʚʽʜʯʫʪʪʷ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʩʤʘʢʽʚ: ʩʦʣʦʜʢʦʛʦ, ʛʽʨʢʦʛʦ, ʢʠʩʣʦʛʦ ʪʘ ʩʦʣʦʥʦʛʦ. ʈʽʟʥʽ ʜʽʣʷʥʢʠ ʷʟʠʢʘ ʤʘʶʪʴ 

ʥʝʦʜʥʘʢʦʚʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ. ʊʘʢ, ʢʽʥʯʠʢ ʷʟʠʢʘ ʥʘʡʙʽʣʴʰ 

ʯʫʪʣʠʚʠʡ ʜʦ ʩʦʣʦʜʢʦʛʦ ʪʘ ʩʦʣʦʥʦʛʦ ʩʤʘʢʽʚ, ʢʦʨʽʥʴ ð ʜʦ ʛʽʨʢʦʛʦ, ʢʨʘʾ ð ʜʦ 

ʢʠʩʣʦʛʦ ʪʘ ʩʦʣʦʥʦʛʦ (ʤʘʣ. 5). ʇʨʠ ʮʴʦʤʫ ʟʦʥʠ ʯʫʪʣʠʚʦʩʪʽ ʷʟʠʢʘ ʜʦ ʨʽʟʥʠʭ 

ʩʤʘʢʦʚʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. 

ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʴ ʪʘʢ ʟʚʘʥʦʛʦ ʚʦʜʥʦʛʦ ʩʤʘʢʫ (ʫ 

ʙʘʛʘʪʴʦʭ ʪʚʘʨʠʥ), ʤʝʪʘʣʝʚʦʛʦ, ʣʫʞʥʦʛʦ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ, ʘ ʪʘʢʦʞ ʪʦʥʢʦʛʦ 

ʩʤʘʢʫ, ʱʦ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʩʧʨʠʡʥʷʪʪʷʤ ʩʤʘʢʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʧʠ 

ʨʝʯʦʚʠʥ, ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʛʣʫʪʘʤʽʥʦʚʘ ʢʠʩʣʦʪʘ ʪʘ 5ô-ʥʫʢʣʝʦʪʠʜʠ. ɺʚʘʞʘʶʪʴ, 

ʱʦ ʮʽ ʨʝʯʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʩʤʘʢ ʤô̫ ʩʘ, ʨʠʙʠ, 

ʜʝʷʢʠʭ ʦʚʦʯʽʚ ʪʦʱʦ. ʅʘ ʮʴʦʤʫ ʟʘʩʥʦʚʘʥʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʩʤʘʢʦʚʠʭ 

ʜʦʙʘʚʦʢ ʜʣʷ ʥʠʟʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʥʘʧʦʾʚ. 

ʋʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʤʘʢʽʚ ʧʦʚô̫ ʟʘʥʝ ʟ ʢʦʤʙʽʥʘʮʽʷʤʠ ʦʩʥʦʚʥʠʭ ʩʤʘʢʦʚʠʭ 

ʚʽʜʯʫʪʪʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʯʫʪʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʜʽʾ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʪʘʢʪʠʣʴʥʽ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʪʘ ʙʦʣʴʦʚʽ ʨʝʮʝʧʪʦʨʠ ʷʟʠʢʘ. ʎʽ ʚʽʜʯʫʪʪʷ 
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ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʛʦʣʦʚʥʠʤʠ ʚʽʜʯʫʪʪʷʤʠ ʩʤʘʢʫ ʡ ʜʘʶʪʴ ʪʦʥʢʽ ʚʽʜʪʽʥʢʠ, ʷʢʽ 

ʣʶʜʠʥʘ ʨʦʟʧʽʟʥʘʻ ʧʽʜ ʯʘʩ ʾʞʽ. 

 
ʄʘʣ. 5. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʤʘʢʦʚʠʭ ʩʦʩʦʯʢʽʚ, ʾʭ ʽʥʥʝʨʚʘʮʽʾ ʪʘ 

ʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʨʽʟʥʠʭ ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ ʥʘ ʷʟʠʢʫ 

ʣʶʜʠʥʠ (Principles of Neural Science, 4th ed. McGraw-Hill, 2000) 

 

ʉʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ ʾʞʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʤʘʢʦʚʠʤ 

ʘʥʘʣʽʟʘʪʦʨʦʤ. ʁʦʛʦ ʧʝʨʠʬʝʨʠʯʥʘ ʯʘʩʪʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʤʘʢʦʚʠʤʠ 

ʨʝʮʝʧʪʦʨʘʤʠ, ʷʢʽ ʟʙʫʜʞʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʜʭʦʜʞʝʥʥʷ ʾʞʽ ʜʦ ʨʦʪʘ. ɺʽʜ ʥʠʭ 

ʽʤʧʫʣʴʩʠ ʘʬʝʨʝʥʪʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʨʽʡʯʘʩʪʦʛʦ, ʣʠʮʴʦʚʦʛʦ (ʫ ʩʢʣʘʜʽ 

ʙʘʨʘʙʘʥʥʦʾ ʩʪʨʫʥʠ) ʪʘ ʷʟʠʢʦʛʣʦʪʢʦʚʦʛʦ ʥʝʨʚʽʚ ʥʘʜʭʦʜʷʪʴ ʜʦ ʮʝʥʪʨʽʚ ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ (ʷʜʨʦ ʩʦʣʠʪʘʨʥʦʛʦ ʧʫʯʢʘ), ʟʚʽʜʪʠ ð ʫ ʷʜʨʘ 

ʪʘʣʘʤʫʩʘ, ʜʝ ʙʝʨʫʪʴ ʧʦʯʘʪʦʢ ʥʝʨʚʦʚʽ ʰʣʷʭʠ, ʱʦ ʧʝʨʝʜʘʶʪʴ ʩʤʘʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʦʧʝʨʢʫʣʷʨʥʫ ʦʙʣʘʩʪʴ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʱʦ ʻ 

ʮʝʥʪʨʘʣʴʥʠʤ ʚʽʜʜʽʣʦʤ ʩʤʘʢʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ, ð ʜʝ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʤʘʢʦʚʦʛʦ ʚʽʜʯʫʪʪʷ, ʱʦ ʚʠʥʠʢʘʻ, ʡ ʦʮʽʥʢʘ ʽʥʰʠʭ ʷʢʦʩʪʝʡ ʾʞʽ. 

ʎʝʡ ʘʥʘʣʽʟ ʧʝʨʝʙʫʚʘʻ ʪʘʢʦʞ ʧʽʜ ʚʧʣʠʚʦʤ ʥʶʭʦʚʦʾ ʩʝʥʩʦʨʥʦʾ ʩʠʩʪʝʤʠ, 

ʨʝʮʝʧʪʦʨʠ ʷʢʦʾ, ʷʢ ʽ ʩʤʘʢʦʚʽ, ʻ ʭʝʤʦʯʫʪʣʠʚʠʤʠ. ʉʝʥʩʦʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʥʠʭ 

ʥʶʭʦʚʠʤ ʪʨʘʢʪʦʤ ʥʘʜʭʦʜʠʪʴ ʜʦ ʥʶʭʦʚʠʭ ʮʠʙʫʣʠʥ, ʘ ʟʚʽʜʪʠ ʚ çʥʶʭʦʚʠʡ 

ʤʦʟʦʢè ð ʩʪʘʨʫ ʪʘ ʜʘʚʥʶ ʢʦʨʫ: ʧʨʝʧʽʨʠʬʦʨʤʥʫ ʪʘ ʧʽʨʠʬʦʨʤʥʫ ʦʙʣʘʩʪʽ ʢʦʨʠ, 
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ʘ ʪʘʢʦʞ ʫ ʛʽʧʦʢʘʤʧ ʪʘ ʧʘʨʘʛʽʧʧʦʢʘʤʧʘʣʴʥʫ ʟʚʠʚʠʥʫ, ʷʢʽ ʤʝʞʫʶʪʴ ʽʟ ʮʝʥʪʨʦʤ 

ʩʤʘʢʫ (ʤʘʣ. 6).  

 
ʄʘʣ. 6. ʉʤʘʢʦʚʽ ʪʘ ʥʶʭʦʚʽ ʘʥʘʣʟ̔ʘʪʦʨʠ 

ɹʘʛʘʪʦ ʚʠʪʦʥʯʝʥʠʭ ʚʽʜʪʽʥʢʽʚ ʩʤʘʢʫ ʟʦʙʦʚô̫ ʟʘʥʽ ʩʚʦʾʤ ʽʩʥʫʚʘʥʥʷʤ ʥʶʭʫ. 

ɿʘʚʜʷʢʠ ʩʤʘʢʦʚʦʤʫ ʪʘ ʥʶʭʦʚʦʤʫ ʘʥʘʣʽʟʘʪʦʨʘʤ ʦʮʽʥʶʶʪʴʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʾʞʽ, ʪʦʙʪʦ ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʚʞʠʚʘʥʥʷ. 

ʂʨʽʤ ʚʣʘʩʥʝ ʩʧʨʠʡʥʷʪʪʷ ʩʤʘʢʫ ʧʦʜʨʘʟʥʝʥʥʷ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʷʢ 

ʨʝʮʝʧʪʦʨʥʦʾ ʟʦʥʠ ʟʘʧʫʩʢʘʻ ʘʢʪʠʚʘʮʽʶ ʬʫʥʢʮʽʡ ʽʥʰʠʭ ʚʽʜʜʽʣʽʚ ʪʨʘʚʥʦʛʦ 

ʪʨʘʢʪʫ, ʷʢʽ ʪʘʢʠʤ ʯʠʥʦʤ çʛʦʪʫʶʪʴʩʷè ʜʦ ʚʞʠʚʘʥʥʷ ʾʞʽ: ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʝʬʣʝʢʪʦʨʥʝ ʚʠʜʽʣʝʥʥʷ ʩʣʠʥʠ ʪʘ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʩʪʠʤʫʣʷʮʽʷ ʤʦʪʦʨʠʢʠ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ. ʎʴʦʤʫ ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʦʜʨʘʟʥʝʥʥʷ ʥʶʭʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʦʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʷʢʝ ʥʝʤʠʥʫʯʝ 

ʩʫʧʨʦʚʦʜʞʫʻ ʧʦʧʘʜʘʥʥʷ ʾʞʽ ʘʙʦ ʥʝʭʘʨʯʦʚʦʾ ʨʝʯʦʚʠʥʠ ʚ ʨʦʪ.  

ʊʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʚʽʜʯʫʪʪʷʤ ʩʤʘʢʫ ʪʘ ʥʶʭʦʤ ʥʝ ʟʘʚʞʜʠ 

ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ ʣʶʜʠʥʦʶ. ɯ ʪʽʣʴʢʠ ʢʦʣʠ ʚʦʥʘ ʟʘʩʪʫʜʞʝʥʘ, ʪʦ ʨʦʟʫʤʽʻ, ʱʦ ʥʝ 

ʪʽʣʴʢʠ ʥʝ ʚʽʜʯʫʚʘʻ ʟʘʧʘʭʫ, ʘʣʝ ʡ ʥʝ ʚʽʜʯʫʚʘʻ ʩʤʘʢʫ ʾʞʽ. 

ʈʦʟʣʘʜʠ ʩʤʘʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ. 

ʂʽʣʴʢʽʩʥʽ ʧʦʨʫʰʝʥʥʷ ʩʤʘʢʫ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʧʽʜʚʠʱʝʥʥʽ ʩʤʘʢʦʚʦʾ 

ʯʫʪʣʠʚʦʩʪʽ (ʛʽʧʝʨʛʝʚʟʽʷ), ʾʾ ʟʥʠʞʝʥʥʽ (ʛʽʧʦʛʝʚʟʽʷ), ʚʽʜʩʫʪʥʦʩʪʽ (ʘʛʝʚʟʽʷ). ɺʦʥʠ 
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ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʫʨʘʞʝʥʥʷ ʩʤʘʢʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʛʣʦʩʠʪ 

(ʟʘʧʘʣʝʥʥʷ ʷʟʠʢʘ), ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʷʟʠʢʘ ʫ ʨʘʟʽ ʦʧʽʢʽʚ, ʧʦʨʘʥʝʥʴ 

ʪʦʱʦ), ʜʣʷ ʧʦʨʫʰʝʥʥʷ ʩʤʘʢʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʫʨʘʞʝʥʥʷ 

ʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʩʤʘʢʦʚʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʧʫʭʣʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ). 

ʗʢʽʩʥʽ ʧʦʨʫʰʝʥʥʷ ʩʤʘʢʫ (ʜʠʩʛʝʚʟʽʾ) ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʩʧʦʪʚʦʨʝʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʩʤʘʢʦʚʠʭ ʧʦʜʨʘʟʥʠʢʽʚ (ʩʦʣʦʜʢʝ ʟʜʘʻʪʴʩʷ ʩʦʣʦʥʠʤ 

ʪʦʱʦ), ʱʦ ʻ ʩʠʤʧʪʦʤʦʤ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʫ 

ʚʠʛʣʷʜʽ ʩʤʘʢʦʚʠʭ ʛʘʣʶʮʠʥʘʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʩʢʨʦʥʝʚʦʾ ʝʧʽʣʝʧʩʽʾ). 

ʇʦʷʚʘ ʩʪʦʨʦʥʥʴʦʛʦ ʩʤʘʢʫ ʚ ʨʦʪʽ ʥʝʨʽʜʢʦ ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʚʘʞʢʠʭ ʬʦʨʤ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʛʣʽʢʦʛʝʚʟʽʷ ï ʧʦʩʪʽʡʥʝ ʚʽʜʯʫʪʪʷ ʩʦʣʦʜʢʦʛʦ. 

 

ʈʫʭʦʚʘ ʬʫʥʢʮʽʷ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 

ʄʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʾʞʽ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʢʪʫ ʞʫʚʘʥʥʷ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʧʝʨʝʪʠʨʘʥʥʷ 

ʭʘʨʯʦʚʠʭ ʰʤʘʪʢʽʚ ʟʫʙʘʤʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʩʢʦʨʦʯʝʥʥʷ ʞʫʚʘʣʴʥʠʭ ʽ ʤʽʤʽʯʥʠʭ ʤô̫ ʟʽʚ. 

ʉʪʘʥ ʟʫʙʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ. 

ʈʫʡʥʫʚʘʥʥʷ ʟʫʙʘ (ʢʘʨʽʻʩ) ʩʧʨʠʯʠʥʷʶʪʴ ʨʽʟʥʽ ʢʠʩʣʦʪʠ ʚ ʾʞʽ ʡ, ʦʩʦʙʣʠʚʦ, 

ʥʘʧʦʷʭ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʨʽʙʥʠʭ ʷʤʦʢ ʽ ʪʨʽʱʠʥ ʥʘ ʧʦʚʝʨʭʥʽ 

ʝʤʘʣʽ. ʋ ʥʠʭ ʟʘʪʨʠʤʫʻʪʴʩʷ ʾʞʘ, ʷʢʘ ʨʘʟʦʤ ʽʟ ʮʫʢʨʦʤ ʩʪʚʦʨʶʻ ʞʠʚʠʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʙʘʢʪʝʨʽʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʟʫʙʘ. 

ɾʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʬʣʝʢʪʦʨʥʦ. ɯʤʧʫʣʴʩʠ ʚʽʜ ʨʝʮʝʧʪʦʨʽʚ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʯʝʨʝʟ ʯʫʪʣʠʚʽ ʚʦʣʦʢʥʘ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʷʜʨʘ 

ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʪʘ ʟʚʽʜʪʠ ð ʫ ʢʦʨʫ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʫʚʘʥʥʷ 

ʨʫʭʦʚʽ ʷʜʨʘ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ð ʮʝʥʪʨ ʞʫʚʘʥʥʷ. ɺʽʜ ʥʠʭ ʨʫʭʦʚʠʤʠ 

ʚʦʣʦʢʥʘʤʠ ʪʨʽʡʯʘʩʪʦʛʦ ʥʝʨʚʘ ʽʤʧʫʣʴʩʠ ʥʘʜʭʦʜʷʪʴ ʜʦ ʞʫʚʘʣʴʥʠʭ ʤô̫ ʟʽʚ. ɺ 

ʫʧʨʘʚʣʽʥʥʽ ʞʫʚʘʥʥʷʤ ʪʘʢʦʞ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʯʝʨʚʦʥʝ ʷʜʨʦ, ʯʦʨʥʘ ʩʫʙʩʪʘʥʮʽʷ 

ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ, ʧʽʜʢʽʨʢʦʚʽ ʷʜʨʘ, ʤʦʟʦʯʦʢ ʽ ʢʦʨʘ. 

ʋ ʧʨʦʮʝʩʽ ʞʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʦʯʫʚʘʥʥʷ ʾʞʽ ʩʣʠʥʦʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʧʦʢʨʘʱʫʻʪʴʩʷ ʩʧʨʠʡʥʷʪʪʷ ʾʾ ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ ʪʘ ʧʦʯʘʪʢʦʚʠʡ ʛʽʜʨʦʣʽʟ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

 

ʉʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽ̫  

ʉʣʠʥʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʪʨʴʦʤʘ ʧʘʨʥʠʤʠ ʟʘʣʦʟʘʤʠ: ʧʨʠʚʫʰʥʠʤʠ, 

ʧʽʜʱʝʣʝʧʥʠʤʠ ʪʘ ʧʽʜô̫ ʟʠʯʥʠʤʠ. ʇʨʠʚʫʰʥʽ ʟʘʣʦʟʠ, ʷʢ ʽ ʤʘʣʽ ʟʘʣʦʟʠ ʙʽʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʷʟʠʢʘ, ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʦʟʥʠʭ ʢʣʽʪʠʥ (ʤʘʣ. 7), ʱʦ 

ʧʨʦʜʫʢʫʶʪʴ ʨʽʜʢʫ ʩʣʠʥʫ ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʭʣʦʨʠʜʽʚ ʥʘʪʨʽʶ ʪʘ 

ʢʘʣʽʶ. ʉʝʢʨʝʪ ʜʚʦʭ ʽʥʰʠʭ ʟʘʣʦʟ (ʟʤʽʰʘʥʠʭ) ʙʘʛʘʪʠʡ ʥʘ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, 
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ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʫʮʠʥ, ʷʢʠʡ ʥʘʜʘʻ ʩʣʠʥʽ ʚô̫ ʟʢʽʩʪʴ ʽ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ.  

 
ʄʘʣ. 7. ʊʠʧʠ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʟʘ ʚʠʜʦʤ ʩʝʢʨʝʪʫ (Grayôs Anatomy for 

Students, 1997) 

ʌʘʟʠ ʪʘ ʤʝʭʘʥʟ̔ʤʠ ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ. ʇʦʟʘ ʧʨʠʡʤʘʥʥʷʤ ʾʞʽ ʩʣʠʥʘ 

ʚʠʜʽʣʷʻʪʴʩʷ ʜʣʷ ʟʚʦʣʦʞʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʟʽ ʰʚʠʜʢʽʩʪʶ 0,24 ʤʣ/ʭʚ, ʘ ʧʽʜ 

ʯʘʩ ʞʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʻ ʜʦ 3-3,5 ʤʣ/ʭʚ. ɿʘ ʜʦʙʫ ʚʠʜʽʣʷʻʪʴʩʷ 0,5-2 ʣ 

ʩʣʠʥʠ, ʙʣʠʟʴʢʦ ʪʨʝʪʠʥʠ ʷʢʦʾ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠʚʫʰʥʠʤʠ ʟʘʣʦʟʘʤʠ. 

ɺʠʜʽʣʝʥʥʷ ʩʣʠʥʠ ʩʪʠʤʫʣʶʻʪʴʩʷ ʫʤʦʚʥʠʤʠ ʪʘ ʙʝʟʫʤʦʚʥʠʤʠ ʧʦʜʨʘʟʥʠʢʘʤʠ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʦʛʦ ʨʦʟʨʽʟʥʷʶʪʴ ʡʦʛʦ ʫʤʦʚʥʦ- ʪʘ ʙʝʟʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʫ ʬʘʟʠ. 
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ɼʦ ʫʤʦʚʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʧʘʭ, ʚʠʜ ʾʞʽ, ʦʙʩʪʘʥʦʚʢʘ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻ ʾʾ ʧʨʠʡʤʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʦʤʦ, ʱʦ ʥʘʚʽʪʴ ʢʦʣʽʨ ʧʦʩʫʜʫ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʝʢʨʝʮʽʾ) ʘʙʦ ʥʘʚʽʪʴ ʩʧʦʛʘʜ ʧʨʦ ʥʝʾ. ɹʝʟʫʤʦʚʥʦ-

ʨʝʬʣʝʢʪʦʨʥʘ ʩʝʢʨʝʮʽʷ ʧʦʯʠʥʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʦʜʨʘʟʥʝʥʥʷ ʾʞʝʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʨʝʮʝʧʪʦʨʽʚ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ (ʤʘʣ. 8). 

 
ʄʘʣ. 8. ɯʥʥʝʨʚʘʮʽʷ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ 

(ʂʦʨʦʙʢʦʚ ɸ.ɺ., 1986 ʨ.) 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʩʝʥʩʦʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʨʝʮʝʧʪʦʨʽʚ ʦʨʛʘʥʽʚ ʯʫʪʪʷ 

ʥʘʜʭʦʜʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʽʨʢʦʚʽ ʮʝʥʪʨʠ ʘʥʘʣʽʟʘʪʦʨʽʚ, ʘ ʟʚʽʜʪʠ ð ʜʦ 

ʩʣʠʥʦʚʠʜʽʣʴʥʦʛʦ ʮʝʥʪʨʫ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ʇʽʜ ʯʘʩ ʙʝʟʫʤʦʚʥʦ-

ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʩʝʥʩʦʨʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʭʦʜʠʪʴ ʚʽʜ 

ʨʝʮʝʧʪʦʨʽʚ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʘʬʝʨʝʥʪʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʨʽʡʯʘʩʪʦʛʦ (V), 

ʣʠʮʴʦʚʦʛʦ (VII), ʷʟʠʢʦʛʣʦʪʢʦʚʦʛʦ (IX) ʽ ʙʣʫʢʘʶʯʦʛʦ (X) ʥʝʨʚʽʚ ʫ ʮʝʥʪʨ 

ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʘ ʟʚʽʜʪʠ ð ʝʬʝʨʝʥʪʥʠʤʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʤʠ (VII, IX) ʪʘ ʩʠʤʧʘʪʠʯʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʚʽʜ ThII-ThIV ʜʦ 

ʩʣʠʥʥʠʭ ʟʘʣʦʟ. 

ʇʘʨʘʩʠʤʧʘʪʠʯʥʽ ʚʦʣʦʢʥʘ ʫ ʩʢʣʘʜʽ ʙʘʨʘʙʘʥʥʦʾ ʩʣʠʥʠ ʽʥʥʝʨʚʫʶʪʴ 

ʧʽʜʱʝʣʝʧʥʽ ʪʘ ʧʽʜô̫ ʟʠʯʥʽ ʟʘʣʦʟʠ; ʫ ʩʢʣʘʜʽ ʷʟʠʢʦʛʣʦʪʢʦʚʦʛʦ ʥʝʨʚʘ ï ʧʨʠʚʫʰʥʽ 

ʟʘʣʦʟʠ. ɰʭʥʷ ʘʢʪʠʚʘʮʽʷ ʚʠʢʣʠʢʘʻ ʩʝʢʨʝʮʽʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʜʢʦʾ ʩʣʠʥʠ ʟ 

ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʝʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  
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ʉʠʤʧʘʪʠʯʥʽ ʥʝʨʚʠ ʙ̔ ʯʥʠʭ ʨʦʛ̔ʚ II-IV ʛʨʫʜʥʠʭ ʩʝʛʤʝʥʪʚ̔ ʩʧʠʥʥʦʛʦ 

ʤʦʟʢʫ ʩʪʠʤʫʣʶʁ ʪ ɹ ʚʠʜ̔ʣʝʥʥ ̫ ʥʝʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʛʫʩʪʦ ʾ ʩʣʠʥʠ, ʙʘʛʘʪʦ ʾ

ʬʝʨʤʝʥʪʘʤʠ ʡ ʤʫʮʠʥʦʤ.  

ɻʫʤʦʨʘʣʴʥ ̔ʚʧʣʠʚʠ ʥʘ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʥʰʦʶ ʤʽʨʦʶ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʛʦʨʤʦʥʘʤʠ ʛʽʧʦʬʽʟʘ, ʧʽʜʰʣʫʥʢʦʚʦʾ, ʱʠʪʦʧʦʜʽʙʥʦʾ ʪʘ ʩʪʘʪʝʚʠʭ 

ʟʘʣʦʟ. 

ɻʘʣʴʤʫʚʘʥʥʷ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʣʝʛʢʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʙʦʣʴʦʚʠʤ 

ʧʦʜʨʘʟʥʝʥʥʷʤ, ʥʝʛʘʪʠʚʥʠʤʠ ʝʤʦʮʽʷʤʠ, ʨʦʟʫʤʦʚʦʶ ʥʘʧʨʫʛʦʶ. 

ɿʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʣʠʥʥʠʭ ʟʘʣʦʟ (ʛʽʧʦʩʽʘʣʽʷ) ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, ʩʧʨʠʷʶʯʠ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʧʦʷʚʽ ʧʦʛʘʥʦʛʦ ʟʘʧʘʭʫ ʟ ʨʦʪʘ. ʊʨʠʚʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ (ʢʩʝʨʦʪʦʤʽʷ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʦʬʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʨʦʪʘ, ʷʩʝʥ, ʟʫʙʽʚ.  

ɻ̔ʧʝʨʩʝʢʨʝʮʽ̫  (ʩ̔ʘʣʦʨʝʷ, ʧʪʘ̔ʣ̔ʟʤ) ʩʫʧʨʦʚʦʜʞʫʻ ʙʘʛʘʪʦ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ ʷʢ ʚʣʘʩʥʝ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʪʘʢ ʽ, ʥʘʧʨʠʢʣʘʜ, ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ (ʎʅʉ). 

ʌʫʥʢʮʽʾ ʩʣʠʥʠ (ʟʤʦʯʫʚʘʥʥʷ ʾʞʽ, ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ ʪʘ 

ʧʦʣʝʛʰʝʥʥʷ ʾʾ ʧʨʦʢʦʚʪʫʚʘʥʥʷ, ʨʦʟʯʠʥʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʾʭ ʧʦʯʘʪʢʦʚʠʡ 

ʛʽʜʨʦʣʽʟ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʘʛʝʥʪʽʚ) ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʾʾ ʩʢʣʘʜʫ. 

ʉʢʣʘʜ ʩʣʠʥʠ (ʩʭʝʤʘ 3) ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʾʞʽ, ʱʦ 

ʚʞʠʚʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ï ʚʽʜ ʾʾ ʢʦʥʩʠʩʪʝʥʮʽʾ: ʯʠʤ ʤʝʥʰʝ ʚʦʜʠ ʚʭʦʜʠʪʴ 

ʜʦ ʩʢʣʘʜʫ ʾʞʽ, ʱʦ ʚʞʠʚʘʻʪʴʩʷ, ʪʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʦʾ ʩʣʠʥʠ ʙʫʜʝ 

ʚʠʜʽʣʷʪʠʩʷ.   

ʉʭʝʤʘ 3. ʉʢʣʘʜ ʩʣʠʥʠ 
ʉʣʠʥʘ 
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ʑʽʣʴʥʠʡ ʟʘʣʠʰʦʢ, 1 õ 2% 

ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ~0,5% ʅʝʦʨʛʘʥʯ̔ʥ ̔

ʨʝʯʦʚʠʥʠ, ~1,5% 

ʌʝʨʤʝʥʪʠ ɯʥʰʽ ʨʝʯʦʚʠʥʠ ʂʘʪ̔ʦʥʠ: 

K+ 

Na+ 

Ca2+ 

Mg2+ ʪʘ ʽʥʰʽ. 

ɸʥ̔ʦʥʠ: HCO3
- 

Cl- 

J- ʪʘ ʽʥʰʽ. 

ʊʨʘʚʥʽ ʅʝʪʨʘʚʥʽ ʄʫʮʠʥ, ʚʽʪʘʤʽʥʠ 

ʉʝʯʦʚʠʥʘ  

ʉʝʯʦʚʘ ʢʠʩʣʦʪʘ 

ɸʤ̔ʥʦʢʠʩʣʦʪʠ 

ʍʦʣʝʩʪʝʨʦʣ 

ɸʛʣʶʪʠʥʥ̔ʠ ʪʘ 

ʘʛʣʶʪʠʥʦʛʝʥʠ 

ʂʘʨʙʦʛʜ̔ʨʘʟʠ:  

Ŭ-ʘʤ̔ʣʘʟʘ  

ʄʘʣʴʪʘʟʘ 

ʃ̔ʟʦʮʠʤ 

ʂʘʣ̔ʢʨʝʾʥ  

ɰʾ ʦʩʥʦʚʦʶ ʻ ʚʦʜʘ, ʚ ʷʢʽʡ ʨʦʟʯʠʥʝʥʽ ʦʨʛʘʥʽʯʥʽ ʪʘ ʥʝʦʨʛʘʥʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ. 

ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʤʫʮʠʥ; ʬʝʨʤʝʥʪ Ɏ-

ʘʤʽʣʘʟʘ (ʧʪʽʘʣʽʥ), ʱʦ ʨʦʟʱʝʧʣʶʻ ʢʨʦʭʤʘʣʴ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʚʝʣʠʢʠʭ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʯʘʩʪʠʥʦʢ ï ʜʝʢʩʪʨʠʥʽʚ; ʣʽʟʦʮʠʤ, ʱʦ ʤʘʻ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ. ʊʫʪ 
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ʪʘʢʦʞ ʚʠʜʽʣʷʻʪʴʩʷ ʢʘʣʽʢʨʝʾʥ, ʷʢʠʡ ʟʙʽʣʴʰʫʻ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʟʘʣʦʟ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ. 

ɺʽʜʥʦʩʥʘ ʱʽʣʴʥʽʩʪʴ ʩʣʠʥʠ ~1,002õ1,008. ʅʝʦʨʛʘʥʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʣʠʥʠ 

ʥʘʜʘʶʪʴ ʾʡ ʩʣʘʙʦʣʫʞʥʫ ʨʝʘʢʮʽʶ (ʜʦ ʨʅ=7,8 ʟʘ ʚʠʩʦʢʦ ʾh ʚʠʜʢʦʩʪʽ ʩʝʢʨʝʮʽʾ). 

ɿʤʽʥʘ ʩʢʣʘʜʫ ʩʣʠʥʠ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʰʢʦʜʞʝʥʥʶ ʪʢʘʥʠʥʠ ʟʫʙʘ (ʢʘʨʽʻʩʫ). 

ʉʬʦʨʤʦʚʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʞʫʚʘʥʥʷ ʪʘ ʟʤʦʯʫʚʘʥʥʷ ʩʣʠʥʦʶ ʭʘʨʯʦʚʘ ʛʨʫʜʢʘ 

ʧʝʨʝʚʦʜʠʪʴʩʷ ʟ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚ ʰʣʫʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʪʫ ʢʦʚʪʘʥʥʷ. 

ʂʦʚʪʘʥʥʷ ï ʨʝʬʣʝʢʪʦʨʥʠʡ ʧʨʦʮʝʩ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʾʞʘ 

ʧʝʨʝʚʦʜʠʪʴʩʷ ʟ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʰʣʫʥʦʢ, ʱʦ ʚʢʣʶʯʘʻ ʪʨʠ ʬʘʟʠ (ʤʘʣ. 9): 

ʨʦʪʦʚʫ (ʜʦʚʽʣʴʥʫ), ʛʣʦʪʦʯʥʫ (ʰʚʠʜʢʫ ʤʠʤʦʚʽʣʴʥʫ) ʽ ʩʪʨʘʚʦʭʽʜʥʫ (ʧʦʚʽʣʴʥʫ 

ʤʠʤʦʚʽʣʴʥʫ).  

 

ʇʽʜ ʯʘʩ ʧʝʨʰʦʾ ʬʘʟʠ ʭʘʨʯʦʚʘ ʛʨʫʜʢʘ 

ʨʦʟʤʽʨʦʤ 5-15 ʤʣ ʨʫʭʘʤʠ ʷʟʠʢʘ 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʥʘ ʡʦʛʦ ʩʧʠʥʢʫ, 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʪʚʝʨʜʦʛʦ ʧʽʜʥʝʙʽʥʥʷ ʪʘ 

ʧʝʨʝʚʦʜʠʪʴʩʷ ʥʘ ʡʦʛʦ ʢʦʨʽʥʴ ʟʘ ʧʝʨʝʜʥʽ 

ʜʫʞʢʠ. 

 

ʇʽʜ ʯʘʩ ʜʨʫʛʦʾ ʬʘʟʠ ʧʦʜʨʘʟʥʝʥʥʷ ʢʦʨʝʥʷ 

ʷʟʠʢʘ ʨʝʬʣʝʢʪʦʨʥʦ ʚʠʢʣʠʢʘʻ 

ʩʢʦʨʦʯʝʥʥʷ ʤô̫ ʟʽʚ, ʷʢʽ ʧʽʜʥʽʤʘʶʪʴ ʤô̫ ʢʝ 

ʧʽʜʥʝʙʽʥʥʷ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʧʦʪʨʘʧʣʷʥʥʶ ʾʞʽ ʚ ʧʦʨʦʞʥʠʥʫ ʥʦʩʘ. 

ʆʜʥʦʯʘʩʥʦ ʟʤʽʱʫʻʪʴʩʷ ʧʽʜô̫ ʟʠʢʦʚʘ ʢʽʩʪʢʘ, ʧʽʜʥʽʤʘʻʪʴʩʷ ʛʦʨʪʘʥʴ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʪʨʘʧʣʷʥʥʶ ʾʞʽ ʚ ʜʠʭʘʣʴʥʽ ʰʣʷʭʠ. ʇʝʨʰʘ ʪʘ ʜʨʫʛʘ ʬʘʟʠ 

ʢʦʚʪʘʥʥʷ ʪʨʠʚʘʶʪʴ 1 ʩ. 

 

ʊʨʝʪʷ ʬʘʟʘ ï ʧʨʦʭʦʜʞʝʥʥʷ ʾʞʽ 

ʩʪʨʘʚʦʭʦʜʦʤ ï ʫ ʨʘʟʽ ʢʦʚʪʘʥʥʷ ʪʚʝʨʜʦʾ 

ʾʞʽ ʟʘʡʤʘʻ 8-9 ʩ, ʘ ʨʽʜʢʦʾ 1-2 ʩ. 

ʉʢʦʨʦʯʝʥʥʷ ʩʪʨʘʚʦʭʦʜʫ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ 

ʧʝʨʠʩʪʘʣʴʪʠʯʥʦʾ ʭʚʠʣʽ. ɺʦʥʠ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʜʠʩʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʥʘʚʽʪʴ ʷʢʱʦ ʣʶʜʠʥʘ ʩʪʦʷʪʠʤʝ ʥʘ ʛʦʣʦʚʽ 

ʘʙʦ ʧʝʨʝʙʫʚʘʪʠʤʝ ʚ ʫʤʦʚʘʭ ʥʝʚʘʛʦʤʦʩʪʽ. 

ʄʘʣ. 9. ɸʢʪ ʢʦʚʪʘʥʥʷ (Pearson Education, Inc, 2004) 

ɸʢʪ ʢʦʚʪʘʥʥʷ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʨʘʟʥʝʥʥʷ ʯʫʪʣʠʚʠʭ ʟʘʢʽʥʯʝʥʴ 

ʪʨʽʡʯʘʩʪʦʛʦ, ʷʟʠʢʦʚʦʛʦ ʪʘ ʷʟʠʢʦʛʣʦʪʢʦʚʦʛʦ ʥʝʨʚʽʚ, ʽʤʧʫʣʴʩʘʮʽʷ ʷʢʠʤʠ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʮʝʥʪʨʫ ʢʦʚʪʘʥʥʷ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ. ɺʽʜ ʥʴʦʛʦ ʨʫʭʦʚʠʤʠ 

ʚʦʣʦʢʥʘʤʠ V, IX, X, XII ʧʘʨ ʯʝʨʝʧʥʦ-ʤʦʟʢʦʚʠʭ ʥʝʨʚʽʚ ʝʬʝʨʝʥʪʥʘ ʽʤʧʫʣʴʩʘʮʽʷ 

ʥʘʜʭʦʜʠʪʴ ʜʦ ʤô̫ ʟʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʚʪʘʥʥʷ.  
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ʇʘʨʘʩʠʤʧʘʪʠʯʥ ̔ ʚʦʣʦʢʥʘ ʩʪʠʤʫʣʶʁ ʪɹ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʩʪʨʘʚʦʭʦʜʫ, 

ʩʠʤʧʘʪʠʯʥ ̔ï ʛʘʣʴʤʫʶʪʴ. ʋ ʢʦʥʪʨʦʣ ̔ʮʝʥʪʨʫ ʢʦʚʪʘʥʥʷ ʙʝʨʫʪʴ ʫʯʘʩʪ ɹʪʘʢʦʞ 

ʮʝʥʪʨʠ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ʪʘ ʢʦʨʠ ʚʝʣʠʢʠʭ ʧʽʚʢʫʣʴ, ʘ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ ʪʽʩʥʦ 

ʧʦʚô̫ ʟʘʥʘ ʟ ʮʝʥʪʨʦʤ ʜʠʭʘʥʥʷ, ʷʢʠʡ ʛʘʣʴʤʫʻʪʴʩʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʧʘʜʘʥʥʶ 

ʾʞʽ ʚ ʧʦʚʽʪʨʦʥʦʩʥʽ ʰʣʷʭʠ.  

ʈʦʟʣʘʜ ʘʢʪʫ ʢʦʚʪʘʥʥʷ (ʜʠʩʬʘʛʽʷ) ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʥʦʾ 

ʬʫʥʢʮʽʾ (ʧʨʦʩʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ ʚ ʛʣʦʪʮʽ ʪʘ ʩʪʨʘʚʦʭʦʜʽ) ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʫ ʚʠʛʣʷʜʽ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ ʚ ʦʙʣʘʩʪʽ ʰʠʾ ʘʙʦ ʟʘ ʛʨʫʜʠʥʦʶ (çʾʞʘ 

ʟʫʧʠʥʷʻʪʴʩʷè). ɼʠʩʬʘʛʽʷ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʫʨʘʞʝʥʴ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʛʦʩʪʨʠʭ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʾʞʘ, ʦʩʦʙʣʠʚʦ ʨʽʜʢʘ, ʤʦʞʝ ʧʦʪʨʘʧʣʷʪʠ ʚ ʜʠʭʘʣʴʥʽ 

ʰʣʷʭʠ ʪʘ ʥʦʩʦʛʣʦʪʢʫ, ʩʧʨʠʯʠʥʷʶʯʠ ʢʘʰʝʣʴ, ʯʭʘʥʥʷ, ʧʝʨʰʽʥʥʷ.  

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʦʨʫʰʝʥʴ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʩʪʨʘʚʦʭʦʜʫ 

ʻ ʟʥʠʞʝʥʥʷ ʪʦʥʫʩʫ ʥʠʞʥʴʦʛʦ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʩʬʽʥʢʪʝʨʘ (ʅʉʉ), ʷʢʠʡ ʫ ʥʦʨʤʽ, 

ʧʽʜʪʨʠʤʫʶʯʠ ʪʠʩʢ ʫ ʤʝʞʘʭ 15 ï 35 ʤʤ ʨʪ. ʩʪ., ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʟʘʤʠʢʘʥʥʷ, 

ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʟʘʢʠʜʘʥʥʶ ʚ ʩʪʨʘʚʦʭʽʜ ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ ï 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʦʛʦ ʨʝʬʣʶʢʩʫ (ɻɽʈ). ʈʽʜʢʽʩʥʽ (ʥʝ ʙʽʣʴʰʝ 20 ï 30 ʨʘʟʽʚ ʥʘ 

ʜʦʙʫ) ʪʘ ʥʝʪʨʠʚʘʣʽ (ʤʝʥʰʝ 20 ʩ) ʝʧʽʟʦʜʠ ʨʦʟʩʣʘʙʣʝʥʥʷ ʅʉʉ, ʚʠʢʣʠʢʘʶʯʠ ʪʘʢ 

ʟʚʘʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʝʬʣʶʢʩ, ʱʝ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʆʜʥʘʢ ʯʘʩʪʽ ʪʘ ʪʨʠʚʘʣʽ ʧʝʨʽʦʜʠ ʟʥʠʞʝʥʥʷ ʪʦʥʫʩʫ ʅʉʉ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʦʾ ʨʝʬʣʶʢʩʥʦʾ ʭʚʦʨʦʙʠ 

(ɻɽʈʍ) ï ʢʦʤʧʣʝʢʩʫ ʭʘʨʘʢʪʝʨʥʠʭ ʩʠʤʧʪʦʤʽʚ ʟ ʥʘʷʚʥʽʩʪʶ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ 

ʜʠʩʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʪʨʘʚʦʭʦʜʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʧʦʚʪʦʨʶʚʘʥʦʛʦ 

ʟʘʢʠʜʘʥʥʷ ʚ ʩʪʨʘʚʦʭʽʜ ʰʣʫʥʢʦʚʦʛʦ ʪʘ/ʘʙʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʚʤʽʩʪʫ. 

ɻɽʈʍ ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʟʘʭʠʩʪʫ ʪʘ 

ʬʘʢʪʦʨʘʤʠ ʘʛʨʝʩʽʾ ʚʥʘʩʣʽʜʦʢ ʪʘʢʠʭ ʧʨʠʯʠʥ: ʘʙʩʦʣʶʪʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʢʘʨʜʽʾ 

(ʧʦʨʦʢʠ ʨʦʟʚʠʪʢʫ ʩʪʨʘʚʦʭʦʜʫ, ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʥʘ ʩʪʨʘʚʦʭʦʜʽ ʪʘ ʢʘʨʜʽʾ, 

ʫʨʘʞʝʥʥʷ ʎʅʉ ʪʦʱʦ); ʚʽʜʥʦʩʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʢʘʨʜʽʾ (ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʥʝʟʨʽʣʽʩʪʴ ʅʉʉ ʫ ʜʽʪʝʡ ʜʦ 12-18 ʤʽʩ., ʚʝʛʝʪʘʪʠʚʥʘ ʜʠʩʬʫʥʢʮʽʷ ʪʦʱʦ). 

ɼʦʜʘʪʢʦʚʠʤʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ɻɽʈʍ ʢʨʽʤ ʟʥʠʞʝʥʥʷ 

ʪʦʥʫʩʫ ʅʉʉ ʻ ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʦʛʦ ʪʠʩʢʫ, ʦʩʣʘʙʣʝʥʥʷ 

ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʢʣʽʨʝʥʩʫ, ʫʧʦʚʽʣʴʥʝʥʥʷ ʝʚʘʢʫʘʮʽʾ ʟʽ ʰʣʫʥʢʘ, ʛʽʧʝʨʩʝʢʨʝʮʽʷ 

ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ, ʦʩʣʘʙʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʧʽʪʝʣʽʶ ʩʪʨʘʚʦʭʦʜʫ, 

ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʣʝʥʥʷ ʩʣʠʥʠ, ʧʦʨʫʰʝʥʥʷ ʭʦʣʽʥʝʨʛʽʯʥʦʾ ʽʥʥʝʨʚʘʮʽʾ 

ʩʪʨʘʚʦʭʦʜʫ. 

ʇʨʦʚʦʢʫʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ ɻɽʈʍ ʻ: ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ, ʷʢʦʩʪʽ, ʦʙʩʷʛʫ 

ʭʘʨʯʫʚʘʥʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦʛʦ ʪʠʩʢʫ (ʟʘʧʦʨʠ, ʥʝʘʜʝʢʚʘʪʥʝ 

ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʨʠʚʘʣʝ ʧʦʭʠʣʝ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʽʥʰʽ); ʧʨʠʡʦʤ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʪʠʩʢ ʅʉʉ (ʭʦʣʽʥʦʣʽʪʠʢʠ, ʩʝʜʘʪʠʚʥʽ, 
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ʩʥʦʜʽʡʥʽ ʟʘʩʦʙʠ, ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʠ, ʥʽʪʨʘʪʠ ʪʘ ʽʥʰʽ); ʰʢʽʜʣʠʚʽ ʟʚʠʯʢʠ 

(ʢʫʨʽʥʥʷ, ʘʣʢʦʛʦʣʴ). 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʢʠʜʘʥʥʷ ʽʩʥʫʻ çʘʥʪʠʨʝʬʣʶʢʩʥʠʡè ʙʘʨô̒ ʨ, ʷʢʠʡ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʅʉʉ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʘʥʘʪʦʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ: ʩʪʠʩʢʘʶʯʦʶ ʜʽʻʶ 

ʜʽʘʬʨʘʛʤʠ (ʧʨʘʚʦʾ ʥʽʞʢʠ ʪʘ ʜʽʘʬʨʘʛʤʘʣʴʥʦ-ʩʪʨʘʚʦʭʽʜʥʦʾ ʬʘʩʮʽʾ); ʜʦʚʞʠʥʦʶ 

ʯʝʨʝʚʥʦʛʦ ʚʽʜʜʽʣʫ ʩʪʨʘʚʦʭʦʜʫ; ʛʦʩʪʨʠʤ ʢʫʪʦʤ ɻʽʩʘ ʪʘ ʥʘʷʚʥʽʩʪʶ ʟʦʥʠ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʦʙʣʘʩʪʽ ʩʪʨʘʚʦʭʽʜʥʦ-ʰʣʫʥʢʦʚʦʛʦ ʧʝʨʝʭʦʜʫ. ɼʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘʭʠʩʪʫ ʚʽʜʥʦʩʷʪʴ: ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʡʦʛʦ ʝʬʝʢʪʠʚʥʠʡ ʢʣʽʨʝʥʩ (ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʨʠʩʪʘʣʴʪʠʢʠ), ʙʫʬʝʨʥʫ ʜʽʶ ʩʣʠʥʠ, ʩʚʦʻʯʘʩʥʫ ʝʚʘʢʫʘʮʽʶ 

ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ. 

 

ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ ʩʪʨʘʚʦʭʦʜʫ  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ ʩʪʨʘʚʦʭʦʜʫ ʚ ʦʩʥʦʚʥʦʤʫ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟ ʤʦʪʦʨʥʦʾ ʪʘ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʡ (ʩʭʝʤʘ 4).   

ʇʦʨʫʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʪʘ ʟʫʙʥʦʛʦ ʘʧʘʨʘʪʫ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʞʫʚʘʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ.  

ʄʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ ʦʩʽʙ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʚʠʤʘʛʘʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʦʤʧʝʪʝʥʮʽʾ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ, ʷʢʠʡ 

ʧʦʚʠʥʝʥ ʫʤʽʪʠ ʦʙʩʪʝʞʠʪʠ ʧʦʨʦʞʥʠʥʫ ʨʦʪʘ, ʟʥʘʪʠ ʪʦʧʦʛʨʘʬʽʶ ʩʣʠʥʥʠʭ 

ʟʘʣʦʟ, ʟʥʘʡʪʠ ʛʠʨʣʘ ʾʭʥʽʭ ʧʨʦʪʦʢ. ɼʦ ʢʣʽʥʽʢʦ-ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʢʨʽʤ ʦʛʣʷʜʫ ʪʘ ʧʘʣʴʧʘʮʽʾ, ʥʘʣʝʞʘʪʴ: ʟʦʥʜʫʚʘʥʥʷ ʧʨʦʪʦʢ 

ʩʣʠʥʥʠʭ ʟʘʣʦʟ, ʟʚʠʯʘʡʥʘ ʪʘ ʢʦʥʪʨʘʩʪʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ (ʩʽʘʣʦʛʨʘʬʽʷ). 

 

ʉʭʝʤʘ 4. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚʣʝʥʥʷ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ 

 
ʉ̔ʘʣʦʤʝʪʨʽ̫ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ 

ʰʣʷʭʦʤ ʟʙʦʨʫ ʷʢ ʟʤʽʰʘʥʦʾ, ʪʘʢ ʽ ʽʟʦʣʴʦʚʘʥʦʾ ʩʣʠʥʠ ʟ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ 

ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʪʘ ʧʽʩʣʷ ʩʪʠʤʫʣʷʮʽʾ.  

ʉʮʠʥʪʠʛʨʘʬʽ̫ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʷʪʠ ʚʢʣʶʯʝʥʥʷ, 

ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʩʝʢʨʝʮʽʶ ʩʣʠʥʥʠʤʠ ʟʘʣʦʟʘʤʠ ʨʘʜʽʦʥʫʢʣʽʜʫ, ʚʚʝʜʝʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦ, ʪʘ ʦʮʽʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʨʘʟʽ ʟʘʧʘʣʴʥʠʭ ʪʘ 

ʧʫʭʣʠʥʥʠʭ ʫʨʘʞʝʥʴ.  

ʉ̔ʘʣʦʛʨʘʬʽ̫  ï ʢʦʥʪʨʘʩʪʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʚʠʤʘʛʘʻ 

ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʚʚʝʜʝʥʥʷ ʨʝʥʪʛʝʥʦʱʠʣʴʥʦʾ ʨʝʯʦʚʠʥʠ (ʙʘʨʚʥʠʢʘ) ʚ ʩʣʠʥʥʫ 

ʟʘʣʦʟʫ ʡ ʜʦʟʚʦʣʷʻ ʩʫʜʠʪʠ ʧʨʦ ʩʪʘʥ ʧʨʦʪʦʢ ʪʘ ʧʘʨʝʥʭʽʤʠ ʟʘʣʦʟʠ.  
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ʉ̔ʘʣʦʭʠʤʯ̔ʥ ̔ʤʝʪʦʜʠ ʜʘʶʪ ɹʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʣʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʽ ʝʣʝʢʪʨʦʣʽʪʽʚ ʘʙʦ ʙʽʣʢʽʚ, ʘ ʪʘʢʦʞ 

ʧʨʠʩʫʪʥʽʩʪʴ ʣʽʢʽʚ ʪʘ ʛʦʨʤʦʥʽʚ.  

ʋ ʩʪʦʤʘʪʦʣʦʛʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʦʙʣʘʩʪʽ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʪʦʥʫʩʫ ʞʫʚʘʣʴʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤô̫ ʟʽʚ ʪʘ ʩʪʫʧʝʥʷ ʾʭ 

ʫʨʘʞʝʥʥʷ (ʤʘʩʪʠʢʘʮʽʦʛʨʘʬʽʷ, ʤʽʦʛʨʘʬʽʷ, ʤʽʦʪʦʥʦʤʝʪʨʽʷ, 

ʤʘʩʪʠʢʘʮʽʦʜʠʥʘʤʦʤʝʪʨʽʷ, ʝʣʝʢʪʨʦʤʽʦʤʘʩʪʠʢʘʮʽʦʛʨʘʬʽʷ). 

ʄʘʩʪʠʢʘʮʦ̔ʛʨʘʬʽ̫ ï ʨʝʻʩʪʨʘʮʽʷ ʨʫʭʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʧʽʜ ʯʘʩ ʘʢʪʫ 

ʞʫʚʘʥʥʷ. ʄʘʩʪʠʢʘʮʽʦʛʨʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʭʚʠʣʝʧʦʜʽʙʥʠʭ ʢʨʠʚʠʭ, ʱʦ 

ʩʣʽʜʫʶʪʴ ʦʜʥʘ ʟʘ ʦʜʥʦʶ,  ʫʤʦʚʥʦ ʥʘʟʚʘʥʠʭ ʞʫʚʘʣʴʥʠʤʠ ʭʚʠʣʷʤʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʚʠʩʭʽʜʥʽ ʭʚʠʣʽ ð ʧʽʜʡʦʤ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, ʽ ʥʠʟʭʽʜʥʽ ð 

ʦʧʫʩʢʘʥʥʷ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʤʘʩʪʠʢʘʮʽʦʛʨʘʤʠ ʪʨʝʙʘ 

ʚʠʜʽʣʠʪʠ ʞʫʚʘʣʴʥʠʡ ʧʝʨʽʦʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʨʫʭʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, 

ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʧʝʨʝʞʦʚʫʚʘʥʥʷʤ ʦʢʨʝʤʦʛʦ ʰʤʘʪʢʘ ʾʞʽ ʚʽʜ ʧʦʯʘʪʢʫ ʚʚʝʜʝʥʥʷ 

ʡʦʛʦ ʚ ʨʦʪ ʜʦ ʤʦʤʝʥʪʫ ʢʦʚʪʘʥʥʷ. 

ɺ ʘʢʪʽ ʞʫʚʘʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ 5 ʬʘʟ (ʤʘʣ.10): 

1-ʘ ʬʘʟʘ ï ʩʪʘʥ ʩʧʦʢʦ;ʁ ʧʨʠ ʮʴʦʤʫ ʥʠʞʥʷ ʱʝʣʝʧʘ ʥʝʨʫʭʦʤʘ, ʞʫʚʘʣʴʥʽ 

ʤô̫ ʟʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʽʥʽʤʘʣʴʥʦʤʫ ʪʦʥʫʩʽ, ʽ ʥʠʞʥʽʡ ʨʷʜ ʟʫʙʽʚ ʚʽʜʜʘʣʝʥʠʡ ʚʽʜ 

ʚʝʨʭʥʴʦʛʦ ʥʘ 2-8 ʤʤ.; 

2-ʘ ʬʘʟʘ ï ʚʚʝʜʝʥʥ ̫ʾʞʽ ʜʦ ʨʦʪʘ; ʛʨʘʬʽʯʥʦ ʮʽʡ ʬʘʟʽ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʰʝ 

ʚʠʩʭʽʜʥʝ ʢʦʣʽʥʦ ʢʨʠʚʦʾ, ʷʢʝ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜ ʣʽʥʽʾ ʩʧʦʢʦʶ. ʁʦʛʦ ʢʨʫʪʽʩʪʴ 

ʚʢʘʟʫʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʾʞʽ ʜʦ ʨʦʪʘ; 

3-ʷ ʬʘʟʘ ï ʦʨ̔ʥ̒ʪʦʚʥʘ; ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʰʠʥʠ ʚʠʩʭʽʜʥʦʛʦ ʢʦʣʽʥʘ ʡ 

ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʾʞʽ ʪʘ ʧʦʯʘʪʢʦʚʦʤʫ ʾʾ ʜʨʦʙʣʝʥʥʽ; 

4-ʘ ʬʘʟʘ ï ʦʩʥʦʚʥʘ ʬʘʟʘ ʞʫʚʘʥʥʷ; ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʫʚʘʣʴʥʠʤʠ ʭʚʠʣʷʤʠ, 

ʱʦ ʧʨʘʚʠʣʴʥʦ ʯʝʨʛʫʶʪʴʩʷ; 

5-ʘ ʬʘʟʘ ï ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ; ʤʘʻ ʚʠʛʣʷʜ ʭʚʠʣʝʧʦʜʽʙʥʦʾ 

ʢʨʠʚʦʾ ʟ ʧʦʩʪʫʧʦʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʭʚʠʣʴ. 
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ʄʘʣ. 10. ʄʘʩʪʠʢʘʮʽʦʛʨʘʤʘ 

 

ʊʨʠʚʘʣʽʩʪʴ ʞʫʚʘʣʴʥʦʾ ʭʚʠʣʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,3 ʜʦ 3 ʩʝʢʫʥʜ. 

ʍʘʨʘʢʪʝʨ ʤʘʩʪʠʢʘʮʽʦʛʨʘʤʠ ʟʘʣʝʞʠʪʴ ʫ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʾʞʽ: ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʦʙô̒ ʤʫ. ɿʤʽʥʠ ʤʘʩʪʠʢʘʮʽʦʛʨʘʤʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʧʽʜ ʯʘʩ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʫʙʽʚ ʪʘ ʧʘʨʦʜʦʥʪʫ, ʧʽʜ ʯʘʩ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʦʱʦ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʪʦʨʠʢʠ ʩʪʨʘʚʦʭʦʜʫ (ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʨʫʭʽʚ ʡʦʛʦ ʤô̫ ʟʽʚ: 

ʥʠʞʥʴʦʛʦ ʪʘ ʚʝʨʭʥʴʦʛʦ ʩʬʽʥʢʪʝʨʽʚ, ʪʽʣʘ ʩʪʨʘʚʦʭʦʜʫ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʘʥʦʤʝʪʨʽʶ ʘʙʦ ʝʟʦʬʘʛʦʤʘʥʦʤʝʪʨʽʶ ï ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʚ ʨʽʟʥʠʭ 

ʚʽʜʜʽʣʘʭ ʧʨʦʩʚʽʪʫ ʩʪʨʘʚʦʭʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ 

ʚʽʜʩʪʘʥʽ 5 ʩʤ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʪʠʩʢ ʫ 

ʩʪʨʘʚʦʭʦʜʽ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʙʘʨʽʻʤ ʘʙʦ ʝʥʜʦʩʢʦʧʽʾ.   

ʋ ʟʦʥʽ ʛʣʦʪʢʦʚʦ-ʩʪʨʘʚʦʭʽʜʥʦʛʦ (ʚʝʨʭʥʴʦʛʦ) ʩʬʽʥʢʪʝʨʘ ʪʠʩʢ ʩʪʘʥʦʚʠʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 20-65 ʤʤ ʨʪ. ʩʪ. ʋ ʟʦʥʽ ʢʘʨʜʽʘʣʴʥʦʛʦ ʩʬʽʥʢʪʝʨʘ (ʅʉʉ) ʚʦʥʦ 

ʧʨʠʙʣʠʟʥʦ ʚ 2 ʨʘʟʠ ʥʠʞʯʝ, ʘʣʝ ʟʘʚʞʜʠ ʧʝʨʝʚʠʱʫʻ ʪʠʩʢ ʫʩʝʨʝʜʠʥʽ 

ʧʦʨʦʞʥʠʥʠ ʰʣʫʥʢʘ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʥʪʠʨʝʛʫʨʛʽʪʘʮʽʡʥʘ ʜʽʷ 

ʩʬʽʥʢʪʝʨʘ (ʟʘʧʦʙʽʛʘʥʥʷ ɻɽʈ). 

ʊʠʩʢ ʫ ʤʝʞʘʭ 15-30 ʤʤ ʨʪ. ʩʪ. ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʽ, ʟʥʠʞʝʥʥʷ ʤʝʥʰʝ ʥʽʞ 

10 ʤʤ ʨʪ. ʩʪ. ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʨʫʙʫ ʧʘʪʦʣʦʛʽʶ ʅʉʉ, ʚʽʜ 10 ʜʦ 15 ʤʤ ʨʪ. ʩʪ. ï 

ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʅʉʉ, ʘ ʚʠʱʝ 30 ʤʤ ʨʪ. ʩʪ. ï ʧʨʦ ʘʭʘʣʘʟʽʶ (ʧʦʨʫʰʝʥʥʷ 

ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ) ʩʪʨʘʚʦʭʦʜʫ. 

ʅʠʟʢʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʠʭ ʧʝʧʪʠʜʽʚ 

ʟʥʠʞʫʶʪʴ (ʩʝʢʨʝʪʠʥ, ɻɯʇ, ʛʣʶʢʘʛʦʥ, ʩʦʤʘʪʦʩʪʘʪʠʥ, ʧʨʦʛʝʩʪʝʨʦʥ, ʩʝʨʦʪʦʥʽʥ 

ʪʘ ʽʥʰʽ) ʘʙʦ ʧʽʜʚʠʱʫʶʪʴ (ʛʘʩʪʨʠʥ, ʤʦʪʠʣʽʥ, ʩʫʙʩʪʘʥʮʽʷ ʈ, ʧʘʥʢʨʝʘʪʠʯʥʠʡ 
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ʧʦʣʽʧʝʧʪʠʜ, ʛʽʩʪʘʤʽʥ ʪʘ ʽʥʰʽ) ʪʦʥʫʩ ʅʉʉ. ɺʽʥ ʟʥʠʞʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʨʫʰʝʥʥʷ 

ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʘʙʦ ʦʨʛʘʥʽʯʥʠʭ ʟʤʽʥ ʛʣʘʜʢʦʤô̫ ʟʦʚʠʭ ʚʦʣʦʢʦʥ. 

ʊʘʢ ʷʢ ʩʪʨʘʚʦʭʽʜʥʽ ʩʬʽʥʢʪʝʨʠ ʫ ʩʧʦʢʦʾ ʻ ʟʦʥʘʤʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, 

ʤʘʥʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʾʭʥʻ ʘʥʘʪʦʤʽʯʥʝ 

ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʷʚʠʪʠ ʧʦʨʫʰʝʥʥʷ ʾʭ ʜʽʷʣʴʥʦʩʪʽ. (ʤʘʣ. 11).  

 
ʄʘʣ. 11. ʄʘʥʦʤʝʪʨʽʷ ʩʪʨʘʚʦʭʦʜʫ (The McGraw-Hill, 2008) 

 

ʇʽʜ ʯʘʩ ʢʦʚʪʘʥʥʷ (ʧʦʢʘʟʘʥʦ ʩʪʨʽʣʢʦʶ) ʚʦʥʠ ʨʦʟʩʣʘʙʣʷʶʪʴʩʷ, ʽ ʪʠʩʢ ʫ 

ʦʙʣʘʩʪʽ ʩʬʽʥʢʪʝʨʽʚ ʧʘʜʘʻ, ʘ ʭʚʠʣʷ ʩʢʦʨʦʯʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ ʛʦʨʣʷʥʢʠ, 

ʧʦʰʠʨʶʻʪʴʩʷ ʩʪʨʘʚʦʭʦʜʦʤ.  

ʇʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʩʪʨʘʚʦʭʦʜʫ ʪʘ ʡʦʛʦ ʩʬʽʥʢʪʝʨʽʚ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʧʝʚʥʽ ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ. ʇʽʜ ʯʘʩ ʘʭʘʣʘʟʽʾ ʪʦʥʫʩ ʅʉʉ 

ʧʽʜʚʠʱʝʥʠʡ, ʽ ʧʽʜ ʯʘʩ ʢʦʚʪʘʥʥʷ ʚʽʥ ʥʝ ʤʦʞʝ ʨʦʟʩʣʘʙʣʷʪʠʩʷ ʜʦʩʪʘʪʥʴʦʶ 

ʤʽʨʦʶ; ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʪʨʘʚʦʭʦʜʫ ʨʝʻʩʪʨʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʽ ʩʢʦʨʦʯʝʥʥʷ 

ʥʠʟʴʢʦʾ ʘʤʧʣʽʪʫʜʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʾʞʘ ʟʘʪʨʠʤʫʻʪʴʩʷ ʚ ʩʪʨʘʚʦʭʦʜʽ ʡ 

ʪʽʣʴʢʠ ʟʘ ʟʥʘʯʥʦʛʦ ʡʦʛʦ ʧʝʨʝʧʦʚʥʝʥʥʷ, ʧʽʜ ʚʧʣʠʚʦʤ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ, 

ʧʦʪʨʘʧʣʷʻ ʚ ʰʣʫʥʦʢ. ʇʨʠ ʜʠʬʫʟʥʦʤʫ ʩʧʘʟʤʽ ʩʪʨʘʚʦʭʦʜʫ ʚ ʥʠʞʥʽʡ ʡʦʛʦ 

ʯʘʩʪʠʥʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʦʚʪʦʨʥʽ, ʙʝʟʣʘʜʥʽ, ʪʨʠʚʘʣʽ ʩʢʦʨʦʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʘʤʧʣʽʪʫʜʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʦʜʥʦʯʘʩʥʦ. ʇʽʜ ʯʘʩ ʣʦʢʘʣʴʥʦʛʦ ʩʧʘʟʤʫ ʩʪʨʘʚʦʭʦʜʫ 

ʚ ʥʠʞʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ (ʢʘʨʜʽʦʩʧʘʟʤ) ʚʠʥʠʢʘʻ ʧʘʨʘʜʦʢʩʘʣʴʥʘ ʜʠʩʬʘʛʽʷ, ʢʦʣʠ 

ʪʚʝʨʜʘ ʾʞʘ ʧʨʦʭʦʜʠʪʴ, ʘ ʨʽʜʢʘ ʟʘʪʨʠʤʫʻʪʴʩʷ. 
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ɽʥʜʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʝʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʷ) ʜʦʟʚʦʣʷʻ 

ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʝʟʦʬʘʛʽʪ (ʟʘʧʘʣʝʥʥʷ ʩʪʨʘʚʦʭʦʜʫ), ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ɻɽʈ, ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʩʪʽʥʢʠ 

ʩʪʨʘʚʦʭʦʜʫ, ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ, ʟʨʦʙʠʪʠ ʧʨʠʮʽʣʴʥʫ ʙʽʦʧʩʽʶ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʩʪʨʘʚʦʭʦʜʫ.  

ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ɻɽʈʍ ʻ 

ʜʦʙʦʚʘ ʚʥʫʪʨʽʰʥʴʦʩʪʨʘʚʦʭʽʜʥʘ pH-ʤʝʪʨʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʜʦʩʪʦʚʽʨʥʫ ʢʽʣʴʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ɻɽʈ: ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʝʧʽʟʦʜʽʚ ʟʘʢʠʜʘʥʥʷ ʰʣʫʥʢʦʚʦʛʦ 

ʚʤʽʩʪʫ ʚ ʩʪʨʘʚʦʭʽʜ (ʤʘʣ. 12). ʋ ʥʦʨʤʽ ʨʅ ʫ ʩʪʨʘʚʦʭʦʜʽ ʩʪʘʥʦʚʠʪʴ 5,5-7,0, ʘ 

ʜʦʩʪʦʚʽʨʥʠʤ ʢʨʠʪʝʨʽʻʤ ɻɽʈ ʚʚʘʞʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʅ ʥʠʞʯʝ 4,0 (ʧʨʠ 

ʧʦʧʘʜʘʥʥʽ ʚ ʩʪʨʘʚʦʭʽʜ ʢʠʩʣʦʛʦ ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ ʟʘ ʢʠʩʣʦʪʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ɻɽʈ) ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ pH ʙʽʣʴʰʝ 7,0 (ʧʨʠ ʧʦʧʘʜʘʥʥʽ ʚ ʩʪʨʘʚʦʭʽʜ ʞʦʚʯʽ ʪʘ 

ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʩʦʢʫ ʟʘ ʣʫʞʥʦʛʦ ʘʙʦ ʞʦʚʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ɻɽʈ). ʂʨʠʪʝʨʽʻʤ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ɻɽʈ ʚʚʘʞʘʻʪʴʩʷ ʯʘʩʪʦʪʘ ʝʧʽʟʦʜʽʚ ʨʝʬʣʶʢʩʫ ʧʦʥʘʜ 50 ʥʘ ʜʦʙʫ 

ʪʘ ʩʫʤʘʨʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʝʬʣʶʢʩʽʚ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʱʦ ʧʝʨʝʚʠʱʫʻ 4,5% ʚʽʜ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

 

 

ʄʘʣ. 12. ʨʅ-ʛʨʘʤʘ ʩʪʨʘʚʦʭʦʜʫ ʭʚʦʨʦʛʦ ʥʘ ɻɽʈʍ 

 

ɼʦʙʦʚʝ pH-ʤʦʥʽʪʦʨʫʚʘʥʥʷ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜʙʽʨ 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʢʦʥʪʨʦʣʴ ʪʝʨʘʧʽʾ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ.  

ɿʘ ʧʽʜʦʟʨʠ ʥʘ ʧʦʨʫʰʝʥʥʷ ʤʦʪʦʨʠʢʠ ʩʪʨʘʚʦʭʦʜʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʧʨʠʯʠʥ ʜʠʩʬʘʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʥʪʨʘʩʪʥʫ ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ ʟ ʙʘʨʽʻʤ. ʋ 

ʥʦʨʤʽ ʢʦʥʪʫʨʠ ʪʽʥʽ ʩʪʨʘʚʦʭʦʜʫ ʟʘʚʞʜʠ ʨʽʚʥʽ, ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʙʘʨʽʻʚʦʾ 

ʩʫʩʧʝʥʟʽʾ ʟʘʟʚʠʯʘʡ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʪʨʠ-ʯʦʪʠʨʠ ʧʦʟʜʦʚʞʥʽ ʩʢʣʘʜʢʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʣʦʢʘʣʽʟʘʮʽʶ ʅʉʉ 
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ʚʽʜʥʦʩʥʦ ʜʽʘʬʨʘʛʤʠ, ʚʠʷʚʠʪʠ ʛʨʠʞʫ ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʽʘʬʨʘʛʤʠ, ʝʨʦʟʽʾ, 

ʚʠʨʘʟʢʠ ʩʪʨʘʚʦʭʦʜʫ. 
 

 

ʇʨʦʬ̔ʣ̔ʟʘʮ̫̔ ʟʥʘʥ ɹ 

ʇʝʜ̔ʘʪʨ̫̔ ʪʘ ʛʝʨ̔ʘʪʨ̫̔. ʌʘʭʽʚʮʶ ʟ ʩʽʤʝʡʥʦʾ ʤʝʜʠʮʠʥʠ ʥʝʦʙʭʽʜʥʽ 

ʟʥʘʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʜʽʣʽʚ ʪʨʘʚʣʝʥʥʷ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ 

ʦʥʪʦʛʝʥʝʟʫ. ʇʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ ʦʩʥʦʚʥʠʤ ʪʠʧʦʤ ʭʘʨʯʫʚʘʥʥʷ ʻ ʣʘʢʪʦʪʨʦʬʥʠʡ. 

ʄʦʣʦʯʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʨʦʩʪʘʶʯʠʡ ʦʨʛʘʥʽʟʤ ʜʠʪʠʥʠ 

ʥʝʦʙʭʽʜʥʠʤ ʧʣʘʩʪʠʯʥʠʤ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ɿ ʤʦʣʦʢʦʤ ʤʘʪʝʨʽ 

ʥʘʜʭʦʜʷʪʴ ʚʽʪʘʤʽʥʠ, ʬʝʨʤʝʥʪʠ, ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʙʝʟʣʽʯ ʟʘʭʠʩʥʠʭ 

ʯʠʥʥʠʢʽʚ. ɿ 5-6-ʛʦ ʤʽʩʷʮʷ ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʤʦʣʦʢʘ ʜʦʜʘʻʪʴʩʷ ʧʨʠʢʦʨʤ. 

ʇʨʦʮʝʩʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʛʦ ʪʠʧʫ ʭʘʨʯʫʚʘʥʥʷ ʜʦ ʽʥʰʦʛʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʪʘʧʥʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʨʘʚʣʝʥʥʷ ʡ ʤʝʭʘʥʽʟʤʽʚ ʾʾ 

ʨʝʛʫʣʷʮʽʾ. 

ɸʢʪ ʩʤʦʢʪʘʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʚ ʜʠʪʠʥʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʥʘʨʦʜʞʝʥʥʷ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʨʦʩʣʦʛʦ, ʥʦʚʦʥʘʨʦʜʞʝʥʠʡ ʥʝ ʤʦʞʝ ʞʫʚʘʪʠ. ʇʦʚʥʽʩʪʶ 

ʩʬʦʨʤʦʚʘʥʠʤʠ ʝʪʘʧʠ ʞʫʚʘʥʥʷ ʪʘ ʫʪʚʦʨʝʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ ʩʪʘʶʪʴ ʜʦ 3-

ʨʽʯʥʦʛʦ ʚʽʢʫ. ʉʣʠʥʘ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʩʣʫʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʤʽʞ ʩʦʩʢʦʤ ʽ ʛʫʙʘʤʠ ʧʽʜ ʯʘʩ ʩʤʦʢʪʘʥʥʷ. 

ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʣʠʥʠ ʥʝʚʝʣʠʢʘ ʡ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ ʜʚʦʭ ʨʦʢʽʚ, ʪʘʢ, ʥʘʧʨʠʢʣʘʜ, ʘʤʽʣʘʟʘ ʩʣʠʥʠ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 1/3 ʘʢʪʠʚʥʦʩʪʽ ʘʤʽʣʘʟʠ ʜʦʨʦʩʣʠʭ. ʇʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʨʝʬʣʝʢʩʠ ʟ ʨʝʮʝʧʪʦʨʽʚ ʷʟʠʢʘ ʪʘ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʨʦʪʘ. ʋʤʦʚʥʠʡ ʩʣʠʥʦʚʠʜʽʣʴʥʠʡ ʨʝʬʣʝʢʩ ʬʦʨʤʫʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʨʦʢʫ ʞʠʪʪʷ ʜʠʪʠʥʠ. 

ʇʽʜ ʯʘʩ ʩʪʘʨʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ. 

ɿʤʝʥʰʫʻʪʴʩʷ ʦʙʩʷʛ ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʪʘ ʧʨʦʜʫʢʮʽʷ ʩʣʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʷʚʠ ʩʫʭʦʩʪʽ ʚ ʨʦʪʽ, ʪʨʽʱʠʥ ʥʘ ʛʫʙʘʭ ʪʘ ʷʟʠʢʫ. ɿʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ 

ʘʤʽʣʘʟʠ. ɺʥʘʩʣʽʜʦʢ ʘʪʨʦʬʽʾ ʩʦʩʦʯʢʽʚ ʷʟʠʢʘ ʟʤʝʥʰʫʻʪʴʩʷ ʩʤʘʢʦʚʘ ʯʫʪʣʠʚʽʩʪʴ, 

ʦʩʦʙʣʠʚʦ ʜʦ ʩʦʣʦʜʢʦʛʦ. ʇʨʠ ʩʪʘʨʽʥʥʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʛʽʧʦʪʨʦʬʽʷ ʢʽʩʪʦʢ 

ʣʠʮʴʦʚʦʛʦ ʯʝʨʝʧʘ (ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʠʢʫʩ), ʟʥʠʞʫʻʪʴʩʷ ʩʢʦʨʦʪʣʠʚʽʩʪʴ ʤʽʤʽʯʥʦʾ 

ʪʘ ʞʫʚʘʣʴʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ. ɿʫʙʠ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʩʪʝʨʪʦʩʪʽ, ʾʭʥʷ 

ʢʽʣʴʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. ʋʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʚʽʜʢʫʰʫʚʘʥʥʷ ʪʘ 

ʞʫʚʘʥʥʷ ʾʞʽ. ɺʠʥʠʢʘʻ ʫʪʨʫʜʥʝʥʥʷ ʢʦʚʪʘʥʥʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʚʽʢʦʚʠʭ ʟʤʽʥ 

ʩʪʦʚʙʫʨʘ ʤʦʟʢʫ, ʧʦʜʦʚʞʝʥʥʷ ʪʘ ʜʝʷʢʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ ʩʪʨʘʚʦʭʦʜʫ, ʘʪʨʦʬʽʾ 

ʢʦʚʪʘʣʴʥʦʾ ʤʫʩʢʫʣʘʪʫʨʠ ʪʘ ʩʝʢʨʝʪʦʨʥʦʛʦ ʝʧʽʪʝʣʽʶ. ɿʥʠʞʝʥʥʷ ʪʦʥʫʩʫ 

ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʩʬʽʥʢʪʝʨʘ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʝʬʣʶʢʩʫ. 

ʉʪʦʤʘʪʦʣʦʛʽ̫. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʧʨʘʢʪʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʫʙʦʱʝʣʝʧʥʦʛʦ ʘʧʘʨʘʪʫ, 
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ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʾʞʽ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʾʾ ʧʦʜʘʣʴʰʦʛʦ 

ʧʝʨʝʪʨʘʚʣʝʥʥʷ. ɿʥʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ 

ʛʨʫʜʢʠ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʪʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʘ ʚ ʧʨʦʮʝʩʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʠʭ ʬʫʥʢʮʽʡ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ʇʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʚʠʥʠʢʥʝʥʥʶ ʜʝʷʢʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʫʩʢʣʘʜʥʝʥʥʷ. ʊʘʢ, 

ʧʘʪʦʣʦʛʽʯʥʘ ʨʫʭʣʠʚʽʩʪʴ ʽ ʚʪʨʘʪʘ ʟʫʙʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʧʦʚʥʦʮʽʥʥʦʾ ʦʙʨʦʙʢʠ 

ʾʞʽ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʤʦʪʦʨʥʦʾ ʪʘ 

ʩʝʢʨʝʪʦʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʣʫʥʢʘ ʪʘ ʢʠʰʝʯʥʠʢʘ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʬʘʭʽʚʝʮʴ-

ʩʪʦʤʘʪʦʣʦʛ ʧʦʚʠʥʝʥ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʨʦʟʚʠʥʫʣʠʩʷ ʚ 

ʨʽʟʥʠʭ ʚʽʜʜʽʣʘʭ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʩʪʘʥʽ 

ʩʣʠʟʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʎʝʡ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʪʦʤʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʛʫʤʦʨʘʣʴʥʠʭ ʟʚô̫ ʟʢʽʚ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʪʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʧʦʯʘʪʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ï ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ʌʘʨʤʘʢʦʣʦʛʽ̫. ʃʽʢʘʨʶ ʥʝʦʙʭʽʜʥʦ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʥʠʟʢʘ ʣʽʢʘʨʩʴʢʠʭ 

ʨʝʯʦʚʠʥ ʤʘʶʪʴ ʧʦʙʽʯʥʠʡ ʝʬʝʢʪ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʟʤʽʥʽ ʩʝʢʨʝʮʽʾ ʩʣʠʥʥʠʭ 

ʟʘʣʦʟ. ʊʘʢ, ʫ ʨʘʟʽ ʧʨʠʟʥʘʯʝʥʥʷ ʥʝʚʠʙʽʨʢʦʚʠʭ ʄ-ʭʦʣʽʥʦʣʽʪʠʢʽʚ (ʘʪʨʦʧʽʥ ʪʘ 

ʡʦʛʦ ʘʥʘʣʦʛʠ) ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʣʠʥʠ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʩʫʭʽʩʪʴ ʫ ʨʦʪʽ. 
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ʇʈɸʂʊʀʏʅɸ ʏɸʉʊʀʅɸ 

 

ɿʘʚʜʘʥʥ ̫ 1. ʋ ʚʠʛʣʷʜʽ ʩʭʝʤʠ ʧʦʜʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʭʘʨʯʦʚʦʾ 

ʧʦʚʝʜʽʥʢʠ (ʢʦʥʪʫʨ ʨʝʛʫʣʷʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʦʨʛʘʥʽʟʤʫ) 

 

ɿʘʚʜʘʥʥʷ 2. ʉʢʣʘʩʪʠ çʩʤʘʢʦʚʫ ʢʘʨʪʫ ʷʟʠʢʘè 

1. ʅʘ ʢʦʥʪʫʨʽ ʷʟʠʢʘ ʧʦʟʥʘʯʠʪʠ ʟʦʥʠ ʩʤʘʢʦʚʦʾ ʯʫʪʣʠʚʦʩʪʽ (ʜʣʷ ʩʦʣʦʜʢʦʛʦ, 

ʢʠʩʣʦʛʦ, ʩʦʣʦʥʦʛʦ, ʛʽʨʢʦʛʦ). 

2. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʦʛʣʷʜʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʤʘʢʦʚʠʭ ʚʽʜʯʫʪʪʽʚ. 

 

ɿʘʚʜʘʥʥʷ 3. ɿʦʙʨʘʟʠʪʠ ʩʪʨʫʢʪʫʨʫ ʩʤʘʢʦʚʦʾ ʪʘ ʥʶʭʦʚʦʾ ʩʝʥʩʦʨʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʦʧʠʩʘʪʠ ʾʭʥʶ ʨʦʣʴ ʜʣʷ ʧʨʦʮʝʩʽʚ ʪʨʘʚʣʝʥʥʷ 

 

ɿʘʚʜʘʥʥʷ 4. ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʣʠʥʠ 

ʄʘʪʝʨʘ̔ʣ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʧʨʦʙʽʨʢʠ, 1% ʨʦʟʯʠʥʠ ʚʘʨʝʥʦʛʦ ʪʘ ʩʠʨʦʛʦ 

ʢʨʦʭʤʘʣʶ, 0,5% ʨʦʟʯʠʥ HCI, ʨʦʟʯʠʥ ʡʦʜʫ, ʚʦʜʷʥʘ ʙʘʥʷ, ʩʣʠʥʘ ʣʶʜʠʥʠ. 

ʍ̔ʜ ʨʦʙʦʪʠ:  
1. ʇô̫ ʪʴ ʧʨʦʙʨ̔ʦʢ ʟʘʧʦʚʥʠʪʠ ʟʘ ʩʭʝʤʦ :ʁ 

ˉ 

ʧ/ʧ 

ʉʣʠʥʘ 

ʣʶʜʠʥʠ 

ʂʠʧô̫ ʯʝʥʘ 

ʩʣʠʥʘ 

0,5 % ʨ-ʥ 

HCl 

1 % ʩʠʨʠʡ 

ʢʨʦʭʤʘʣʴ 

1% 

ʚʘʨʝʥʠʡ 

ʢʨʦʭʤʘʣʴ 

ʇʨʦʙʘ ʟ 

ʡʦʜʦʤ 

1. 1 ʤʣ - - 0,5 ʤʣ -  

2. 1 ʤʣ - - - 0,5 ʤʣ  

3. 1 ʤʣ - - - 0,5 ʤʣ  

4. 1 ʤʣ - 0,25 ʤʣ - 0,5 ʤʣ  

5. - 1 ʤʣ - - 0,5 ʤʣ  

2. ʋʩ̔ ʧʨʦʙʨ̔ʢʠ, ʢʨʽʤ ˉ 3, ʧʦʩʪʘʚʠʪʠ ʫ ʚʦʜʷʥʫ ʙʘʥʶ +37Üʉ ʥʘ 30 ʭʚʠʣʠʥ; 

ʧʨʦʙʨ̔ʢʫ ˉ 3 ï ʥʘ ʭʦʣʦʜ ʥʘ ʪʦʡ ʞʝ ʯʘʩ. 

3. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʜʦ ʚʩʽʭ ʧʨʦʙʽʨʦʢ ʜʦʜʘʪʠ ʧʦ 2 ʢʨʘʧʣʽ ʨʦʟʯʠʥʫ ʡʦʜʫ. ɿʘ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʟ ʡʦʜʦʤ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʨʦʟʱʝʧʣʝʥʥʷ ʢʨʦʭʤʘʣʶ. ʇʽʜ ʯʘʩ 

ʜʦʜʘʚʘʥʥʷ ʩʧʠʨʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʡʦʜʫ ʜʦ ʨʽʜʠʥʠ, ʱʦ ʤʽʩʪʠʪʴ ʢʨʦʭʤʘʣʴ, 

ʦʩʪʘʥʥʷ ʥʘʙʫʚʘʻ ʩʠʥʴʦ-ʬʽʦʣʝʪʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ï 

ʜʝʢʩʪʨʠʥʠ ï ʜʘʶʪʴ ʯʝʨʚʦʥʫʚʘʪʝ ʟʘʙʘʨʚʣʝʥʥʷ. 

4. ɿʘʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ. 

5. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʟʘʟʥʘʯʠʚʰʠ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʽʜʨʦʣʽʟ 

ʚʫʛʣʝʚʦʜʽʚ. 
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ɿʘʚʜʘʥʥʷ 5. ɺʠʚʯʝʥʥʷ ʩʫʙʩʪʨʘʪʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʘʤʽʣʘʟʠ ʩʣʠʥʠ     

(ʚ̔ʨʪ. ʣʘʙ. ʨʦʙʦʪʘ ï ʜʠʚ. ʧʨʦʛʨʘʤʫ çɺ̔ʨʪʫʘʣʴʥʘ ʬʟ̔̔ʦʣʦʛʽ̫ è ʥʘ DVD) 
1. ɸʤʽʣʘʟʫ ʟʤʽʰʫʶʪʴ ʽʟ ʪʨʴʦʤʘ ʚʠʜʘʤʠ ʚʫʛʣʝʚʦʜʽʚ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ: 

ʢʨʦʭʤʘʣʝʤ, ʩʘʭʘʨʦʟʦʶ, ʮʝʣʶʣʦʟʦʶ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʛʽʜʨʦʣʽʟʫ ʩʫʙʩʪʨʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʘʢʮʽʶ ʊʨʦʤʤʝʨʘ ï ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʫ ʧʨʦʙʽʨʮʽ ʚʢʘʟʫʻ ʥʘ 

ʨʦʟʱʝʧʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ. 

ɺʫʛʣʝʚʦʜ ʌʝʨʤʝʥʪ ʈʝʘʢʮʽ̫ 

ʩʘʭʘʨʦʟʘ Ŭ-ʘʤ̔ʣʘʟʘ  

ʢʨʦʭʤʘʣ ɹ Ŭ-ʘʤ̔ʣʘʟʘ  

ʮʝʣʶʣʦʟʘ Ŭ-ʘʤ̔ʣʘʟʘ  

2. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʩʫʙʩʪʨʘʪʥʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʘʤʽʣʘʟʠ ʩʣʠʥʠ. 

 

ɿʘʚʜʘʥʥʷ 6.  ʈʝʻʩʪʨʘʮʽʷ ʘʢʪʽʚ ʞʫʚʘʥʥʷ ʪʘ ʢʦʚʪʘʥʥʷ 

(ʤʘʩʪʠʢʘʮʽʦʛʨʘʬʽʷ) 

ʄʘʪʝʨʘ̔ʣ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʤʘʩʪʠʢʘʮʦ̔ʛʨʘʬ, ʰʤʘʪʦʯʦʢ ʭʣ̔ʙʘ, ʩʫʭʘʨʠʢʠ, 

ʮʫʢʝʨʢʠ. 

ʍ̔ʜ ʨʦʙʦʪʠ:  
1. ɿʘʨʝʻʩʪʨʫʚʘʪʠ ʨʫʭʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʧʽʜ ʯʘʩ ʞʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʘʢʣʘʩʪʠ 

ʥʘ ʥʠʞʥʶ ʱʝʣʝʧʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʥʞʝʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʞʫʚʘʪʠ ʡ ʧʨʦʢʦʚʪʥʫʪʠ ʰʤʘʪʦʯʦʢ ʭʣʽʙʘ, ʩʫʭʘʨʠʢ ʽ ʮʫʢʝʨʢʫ. 

2. ɿʘʧʠʩʘʪʠ ʤʘʩʪʠʢʘʮʦ̔ʛʨʘʤʠ.  

3. ɿʘʤʘʣʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʤʘʩʪʠʢʘʮʽʦʛʨʘʤʠ, ʧʦʟʥʘʯʠʪʠ ʬʘʟʠ ʞʫʚʘʥʥʷ ʪʘ 

ʢʦʚʪʘʥʥʷ. 

4. ʇʦʨʽʚʥʷʪʠ ʾʭ ʟ ʝʪʘʣʦʥʥʦʶ ʤʘʩʪʠʢʘʮʽʦʛʨʘʤʦʶ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʘʤʧʣʽʪʫʜʫ 

ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʬʘʟ ʤʘʩʪʠʢʘʮʽʦʛʨʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʠʩʪʝʥʮʽʾ ʾʞʽ. 

5. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. 

 

ɿʘʚʜʘʥʥʷ 7. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ 

ʩʪʨʘʚʦʭʦʜʫ (ʤʘʥʦʤʝʪʨʽʻʶ) 

1. ʆʮʽʥʠʪʠ ʜʘʥʽ ʤʘʥʦʤʝʪʨʽʾ ʩʪʨʘʚʦʭʦʜʫ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʞʥʴʦʛʦ 

ʩʪʨʘʚʦʭʽʜʥʦʛʦ ʩʬʽʥʢʪʝʨʘ (ʅʉʉ), ʚʠʭʦʜʷʯʠ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʥʘʣʽʟʫ ʪʘ ʜʘʥʠʭ ʪʘʙʣʠʮʽ.  

ʇʘʨʘʤʝʪʨʠ  

ʊʠʩʢ ʩʧʦʢʦ ʁʅʉʉ 6-25 ʤʤ ʨʪ.ʩʪ.  47 ʤʤ ʨʪ.ʩʪ.  5 ʤʤ ʨʪ.ʩʪ.  

ʥʘʧʨʠʢʽʥʮʽ ʚʜʠʭʫ 40Ñ13 ʤʤ ʨʪ.ʩʪ.  55 ʤʤ ʨʪ.ʩʪ.  25 ʤʤ ʨʪ.ʩʪ.  

ʩʝʨʝʜʥ ̒ 24Ñ10 ʤʤ ʨʪ.ʩʪ.  40 ʤʤ ʨʪ.ʩʪ.  12 ʤʤ ʨʪ.ʩʪ.  

ʥʘʧʨʠʢʽʥʮʽ ʚʠʜʦʭʫ 15Ñ11 ʤʤ ʨʪ.ʩʪ.  31 ʤʤ ʨʪ.ʩʪ.  3 ʤʤ ʨʪ.ʩʪ.  

ʊʨʠʚʘʣʽʩʪʴ 

ʨʦʟʩʣʘʙʣʝʥʥʷ ʅʉʉ 

5-12 ʩ  25 ʩ 6 ʩ 
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ʈʦʟʩʣʘʙʣʝʥʥʷ ʅʉʉ ɹʽʣʴʰʝ 90 %  65 % 95 % 

ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ 

ʩʪʨʘʚʦʭʦʜʫ 

20-40 ʤʤ  37 ʤʤ 25 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʅʉʉ 38-48 ʩʤ  40 ʩʤ 41 

ɺʠʩʥʦʚʦʢ ʅʦʨʤʘ   

 

ɿʘʚʜʘʥʥʷ 8. ʈʦʟʚô̫ ʟʘʪʠ ʟʘʜʘʯʽ. 

1. ʇʽʜ ʯʘʩ ʩʢʣʘʜʘʥʥʷ ʽʩʧʠʪʫ ʚ ʩʪʫʜʝʥʪʘ ʚʠʥʠʢʣʦ ʚʽʜʯʫʪʪʷ ʩʫʭʦʩʪʽ ʚ ʨʦʪʽ. 

ʆʧʠʰʽʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʤʝʭʘʥʽʟʤ ʮʴʦʛʦ ʷʚʠʱʘ. 

2. ʏʦʤʫ ʚ ʣʶʜʠʥʠ ʩʪʘʥ ʥʘʩʠʯʝʥʥʷ ʚʠʥʠʢʘʻ ʦʜʨʘʟʫ ʧʽʩʣʷ ʘʙʦ ʽʥʦʜʽ ʧʽʜ ʯʘʩ 

ʩʧʦʞʠʚʘʥʥʷ ʾʞʽ? ʅʘʟʚʽʪʴ ʮʝʡ ʚʠʜ ʥʘʩʠʯʝʥʥʷ. ʇʦʷʩʥʽʪʴ, ʯʦʤʫ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ 20 ʤʣ 40% ʨʦʟʯʠʥʫ ʛʣʶʢʦʟʠ ʧʨʠʛʥʽʯʫʻ ñʛʦʣʦʜʥʽò 

ʩʢʦʨʦʯʝʥʥʷ ʰʣʫʥʢʘ. 

3. ʏʦʤʫ ʣʽʢʘʨʽ-ʜʽʻʪʦʣʦʛʠ ʨʘʜʷʪʴ ʣʶʜʷʤ ʽʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ ʾʩʪʠ ʯʘʩʪʦ ʪʘ 

ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʫ ʪʝʧʣʫ ʾʞʫ? ʅʘʟʚʽʪʴ ʮʝʡ ʚʠʜ 

ʥʘʩʠʯʝʥʥʷ. 

4. ʇʦʷʩʥʽʪʴ, ʫ ʯʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʟʤʽʩʪ ʧʨʠʩʣʽʚô̫ çʂʦʣʠ ʾʩʠʰ ð ʤʦʚʯʠ ʡ ʥʝ 

ʜʠèh? 

5. ʑʦ ʟʤʽʥʠʪʴʩʷ ʚ ʭʘʨʘʢʪʝʨʽ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʚ ʣʶʜʠʥʠ ʫ ʨʘʟʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʥʘ ʨʽʚʥʽ ThII-ThIV. ɿʦʙʨʘʟʽʪʴ ʨʝʬʣʝʢʪʦʨʥʫ ʜʫʛʫ ʮʴʦʛʦ 

ʩʣʠʥʦʚʠʜʽʣʴʥʦʛʦ ʨʝʬʣʝʢʩʫ. ʗʢʠʡ ʚʧʣʠʚ ʥʘ ʩʣʠʥʥʽ ʟʘʣʦʟʠ ʧʦʜʨʘʟʥʝʥʥʷ 

ʩʠʤʧʘʪʠʯʥʠʭ ʪʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʥʝʨʚʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʠʭ ʛʫʤʦʨʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ? 

6. ʇʽʜ ʯʘʩ ʚʞʠʚʘʥʥʷ ʣʠʤʦʥʘ ʚʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʦʾ ʩʣʠʥʠ. ʗʢʽ 

ʩʪʨʫʢʪʫʨʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʤʽʥʽ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʜʫ 

ʧʦʜʨʘʟʥʠʢʘ: ʫʤʦʚʥʦʛʦ, ʙʝʟʫʤʦʚʥʦʛʦ?  

7. ʗʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʜʽʻʪʠ ʚʠ ʜʘʩʪʝ ʨʝʢʦʥʚʘʣʝʩʮʝʥʪʫ (ʱʦ ʦʜʫʞʫʻ), 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʷʢʦʛʦ ʥʝ ʙʫʣʦ ʧʦʚô̫ ʟʘʥʝ ʟ ʫʨʘʞʝʥʥʷʤ ʐʂʊ. ɿ ʘʥʘʤʥʝʟʫ 

ʚʽʜʦʤʦ, ʱʦ ʘʧʝʪʠʪ ʨʽʟʢʦ ʟʥʠʞʝʥʠʡ. ɼʘʡʪʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ.  

8. ʋ ʧʘʮʽʻʥʪʘ ʧʽʜ ʯʘʩ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʤʘʥʽʧʫʣʷʮʽʾ ʚʠʥʠʢʣʦ ʩʠʣʴʥʝ 

ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ. ʇʦʷʩʥʽʪʴ ʯʦʤʫ?  

9. ʄʝʪʦʜʦʤ ʪʨʠʚʘʣʦʾ ʨʅ-ʤʝʪʨʽʾ ʩʪʨʘʚʦʭʦʜʫ ʚ ʧʘʮʽʻʥʪʘ ʜʽʘʛʥʦʩʪʦʚʘʥʦ 

ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʠʡ ʨʝʬʣʶʢʩ. ʅʘʟʚʽʪʴ ʡʦʛʦ ʧʨʠʯʠʥʠ?  

10. ʍʚʦʨʠʡ 62 ʨʦʢʽʚ ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʙʽʣʴ ʟʘ ʛʨʫʜʠʥʦʶ, ʧʦʛʘʥʝ ʧʨʦʭʦʜʞʝʥʥʷ 

ʪʚʝʨʜʦʾ ʾʞʽ, ʩʣʠʥʦʪʝʯʫ, ʟʘ 2 ʤʽʩʷʮʽ ʩʭʫʜ ʥʘ 15 ʢʛ. ɸʧʝʪʠʪ ʟʙʝʨʝʞʝʥʠʡ. 

ɻʝʤʦʛʣʦʙʽʥ ï 86 ʛ/ʣ, ʨʝʘʢʮʽʷ ɻʨʝʛʝʨʩʝʥʘ (ʧʨʦʙʘ ʥʘ ʧʨʠʭʦʚʘʥʫ ʢʨʦʚ ʫ ʢʘʣʽ) 

ʧʦʟʠʪʠʚʥʘ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʩʪʨʘʚʦʭʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʚʫʞʝʥʥʷ ʚ ʥʠʞʥ̔ʡ ʪʘ 

ʩʝʨʝʜʥʽʡ ʪʨʝʪʠʥ,̔ ʜʝʬʝʢʪʠ ʥʘʧʦʚʥʝʥʥʷ. ʗʢʫ ʧʘʪʦʣʦʛʽʶ ʩʪʨʘʚʦʭʦʜʫ ʤʦʞʥʘ 
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ʧʨʠʧʫʩʪʠʪʠ, ʽ ʷʢʽ ʜʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʫʪʦʯʥʠʪʠ 

ʜʽʘʛʥʦʟ?    

11. ɾʽʥʢʘ 38 ʨʦʢʽʚ, ʧʽʜ ʯʘʩ ʾʞʽ ʨʘʧʪʦʚʦ ʟʘʢʘʰʣʷʣʘʩʷ, ʩʭʦʧʠʣʘʩʷ ʨʫʢʘʤʠ ʟʘ 

ʛʦʨʣʦ, ʧʦʩʠʥʽʣʘ. ʗʢʠʡ ʩʪʘʥ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʫ ʭʚʦʨʦʾ ʪʘ ʯʦʤʫ?  

12. ʇʨʠ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʯʘʩʪʦ ʩʪʨʘʞʜʘʻ 

ʧʨʦʮʝʩ ʞʫʚʘʥʥʷ. ʏʠ ʧʦʟʥʘʯʘʻʪʴʩʷ ʮʝ ʥʘ ʘʧʝʪʠʪʽ? ʗʢ ʮʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ 

ʧʨʦʮʝʩʽ ʪʨʘʚʣʝʥʥʷ?  
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ʊʈɸɺʃɽʅʅʗ ɺ ʐʃʋʅʂʋ 
ɿʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʘ ʟʘ ʩʚʦʾʤ ʚʥʝʩʢʦʤ ʫ ʟʘʛʘʣʴʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ. ʊʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʣʽʢʘʨʶ 

ʥʝʦʙʭʽʜʥʦ ʜʦʙʨʝ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʝʢʨʝʪʦʨʥʦʾ ʪʘ ʤʦʪʦʨʥʦʾ 

ʬʫʥʢʮʽʡ ʰʣʫʥʢʘ, ʘ ʟʥʘʥʥʷ ʥʝʨʚʦʚʦ-ʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʾʭ ʨʝʛʫʣʷʮʽʾ 

ʜʦʟʚʦʣʠʪʴ ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʰʣʫʥʢʘ ʪʘ 

ʦʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʪʘʢʪʠʢʫ ʧʽʜ ʯʘʩ ʾʭ ʣʽʢʫʚʘʥʥʷ. 

 

ɸʥʘʪʦʤʦ-ʬʽʟʽʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʣʫʥʢʘ 

ʋ ʰʣʫʥʢʫ ʾʞʘ ʚ ʧʨʦʮʝʩʽ ʾʾ ʧʨʠʡʦʤʫ ʥʘʢʦʧʠʯʫʻʪʴʩʷ (ʜʝʧʦʥʫʻʪʴʩʷ) ʽ 

ʧʨʦʭʦʜʠʪʴ ˇʨʫʥʪʦʚʥʽʰʫ ʧʽʜʛʦʪʦʚʯʫ ʧʝʨʝʨʦʙʢʫ, ʥʽʞ ʫ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ, 

ʧʝʨʰ ʥʽʞ ʥʘʜʽʡʪʠ ʜʦ ʢʠʰʝʯʥʠʢʘ, ʜʝ ʚʦʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʡ ʟʘʩʚʦʶʻʪʴʩʷ.  

ʆʩʢʽʣʴʢʠ ʫ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʩʧʝʮʠʬʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʰʣʫʥʢʘ ʻ 

ʜʝʧʦʥʫʚʘʥʥʷ ʾʞʽ, ʚʽʥ ʻ, ʧʦ ʩʫʪʽ, ʤô̫ ʟʦʚʠʤ ʤʽʰʢʦʤ, ʱʦ ʤʘʻ ʪʠʧʦʚʫ ʜʣʷ ʚʩʽʻʾ 

ʪʨʘʚʥʦʾ ʪʨʫʙʢʠ ʙʫʜʦʚʫ (ʤʘʣ. 1), ʘʣʝ ʥʝʪʠʧʦʚʫ ʬʦʨʤʫ. ʆʩʥʦʚʥʽ ʚʽʜʜʽʣʠ 

ʰʣʫʥʢʘ ʚʢʘʟʘʥʦ ʥʘ ʤʘʣ. 2. 

 

 

 
ʄʘʣ. 1. ɹʫʜʦʚʘ ʩʪʽʥʢʠ ʰʣʫʥʢʘ (Pearson Education, Inc, 2004) 

 

ʈʦʟʤʽʨʠ ʰʣʫʥʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʩʪʘʪʫʨʠ 

ʨʽʟʥʠʭ ʣʶʜʝʡ ʽ ʚʽʜ ʩʪʫʧʝʥʷ ʥʘʧʦʚʥʝʥʥʷ ʰʣʫʥʢʘ. ʄʽʩʪʢʽʩʪʴ ʰʣʫʥʢʘ ʜʦʨʦʩʣʦʾ 

ʣʶʜʠʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʻ 3 ʣ (1,5-4,0 ʣ).  
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ʄʘʣ. 2. ɹʫʜʦʚʘ ʰʣʫʥʢʘ (Pearson Education, Inc, 2004) 

 

ʌʫʥʢʮʽʾ ʰʣʫʥʢʘ 

ʊʨʘʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʰʣʫʥʢʘ (ʩʭʝʤʘ 1) ʻ: ʨʝʟʝʨʚʫʘʨʥʘ (ʜʝʧʦʥʫʚʘʥʥʷ ʾʞʽ), 

ʨʫʭʦʚʘ ʘʙʦ ʤʦʪʦʨʥʘ (ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʾʞʽ) ʪʘ ʦʩʦʙʣʠʚʠʡ ʾʾ ʨʽʟʥʦʚʠʜ ï 

ʝʚʘʢʫʘʪʦʨʥʘ (ʧʦʩʪʫʧʦʚʘ ʧʦʨʮʽʡʥʘ ʝʚʘʢʫʘʮʽʷ ʚʤʽʩʪʫ ʰʣʫʥʢʘ ʚ ʢʠʰʝʯʥʠʢ), ʘ 

ʪʘʢʦʞ ʩʝʢʨʝʪʦʨʥʘ (ʭʽʤʽʯʥʘ ʦʙʨʦʙʢʘ ʾʞʽ) ʽ ʚʩʤʦʢʪʫʚʘʣʴʥʘ. ɰʞʘ, ʧʝʨʝʙʫʚʘʶʯʠ 

ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʫ ʰʣʫʥʢʫ, ʥʘʙʫʭʘʻ, ʨʦʟʨʽʜʞʫʻʪʴʩʷ, ʙʘʛʘʪʦ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʨʦʟʯʠʥʷʶʪʴʩʷ ʪʘ ʧʽʜʜʘʶʪʴʩʷ ʛʽʜʨʦʣʽʟʫ ʬʝʨʤʝʥʪʘʤʠ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʪʘ ʩʣʠʥʠ (ʫ 

ʛʣʠʙʠʥʽ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ, ʧʦʢʠ ʡʦʛʦ ʨʝʘʢʮʽʷ ʥʝ ʩʪʘʣʘ ʢʠʩʣʦʶ). 

ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʪʨʘʚʥʠʭ ʬʫʥʢʮʽʡ ʰʣʫʥʢʘ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʭʠʩʥʘ, ʽʥʢʨʝʪʦʨʥʘ 

(ʩʝʢʨʝʮʽʷ ʛʦʨʤʦʥʽʚ ʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ï ɹɸʈ), ʢʨʦʚʦʪʚʦʨʥʘ 

(ʚʠʨʦʙʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʬʘʢʪʦʨʘ ʂʘʩʣʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʩʤʦʢʪʫʚʘʥʥʷ ʚʽʪʘʤʽʥʫ 

ɺ12, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʝʨʠʪʨʦʧʦʝʟʫ), ʛʦʤʝʦʩʪʘʪʠʯʥʘ (ʫʯʘʩʪʴ ʫ ʧʽʜʪʨʠʤʮʽ 

ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʾ ʨʽʚʥʦʚʘʛʠ ʟʘʚʜʷʢʠ ʩʝʢʨʝʮʽʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ). 

ʇʦʨʫʰʝʥʥʷ ʢʨʦʚʦʪʚʦʨʥʦʾ ʬʫʥʢʮʽʾ, ʫ ʚʠʧʘʜʢʫ ʷʢʱʦ ʧʘʨʽʻʪʘʣʴʥʽ ʢʣʽʪʠʥʠ ʥʝ 

ʧʨʦʜʫʢʫʶʪʴ ʚʥʫʪʨʽʰʥʽʡ ʬʘʢʪʦʨ ʂʘʩʣʘ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʪʷʞʢʦʛʦ ʘʪʨʦʬʽʯʥʦʛʦ 

ʛʘʩʪʨʠʪʫ), ʽ ʚʽʪʘʤʽʥ B12 ʥʝ ʚʩʤʦʢʪʫʻʪʴʩʷ ʚ ʪʦʥʢʽʡ ʢʠʰʮʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʧʝʨʥʽʮʽʦʟʥʦʾ ʘʥʝʤʽʾ ï ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʝʛʘʣʦʙʣʘʩʪʥʠʤ 
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ʢʨʦʚʦʪʚʦʨʝʥʥʷʤ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʭʣʦʨʛʽʜʨʽʻʶ (ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʰʣʫʥʢʦʚʦʤʫ 

ʩʦʢʫ HCl). 
 

ʉʭʝʤʘ 1. ɸʥʘʪʦʤʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʰʣʫʥʢʘ 

 
 

ʄʦʪʦʨʥʘ ʬʫʥʢʮʽ̫  hʣʫʥʢʘ. ʇʦʨʦʞʥʽʡ ʰʣʫʥʦʢ ʧʝʨʽʦʜʠʯʥʦ ʟʜʽʡʩʥʶʻ 

ʧʝʨʠʩʪʘʣʴʪʠʯʥʽ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ 93-151 ʭʚʠʣʠʥʠ ï ʪʘʢ ʟʚʘʥʘ çʛʦʣʦʜʥʘè 

ʧʝʨʠʩʪʘʣʴʪʠʢʘ. ɻʦʣʦʜʥʽ ʩʢʦʨʦʯʝʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʤʽʛʨʫʶʯʦʛʦ 

ʤʦʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (migrating motor complex ï ʄʄʉ), ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʘʨʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (n. vagus). ʂʨʽʤ ʪʦʛʦ, ʨʝʛʫʣʶʚʘʥʥʷ 

ʄʄʉ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʚʣʘʩʥʦʛʦ ʥʝʨʚʦʚʦʛʦ ʘʧʘʨʘʪʫ ʰʣʫʥʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʢʩʠʜʫ ʘʟʦʪʫ. 

ʋ ʄʄʉ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʬʘʟʠ: I ï ʬʘʟʘ ʨʫʭʦʚʦʛʦ ʩʧʦʢʦʶ, ʧʽʜ ʯʘʩ ʷʢʦʾ 

ʛʝʥʝʨʫʶʪʴʩʷ ʧʦʚʽʣʴʥʽ ʭʚʠʣʽ (ʤʘʣ. 3), ʷʢʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʽʢʦʚʠʤʠ 

ʧʦʪʝʥʮʽʘʣʘʤʠ (ʧʦʪʝʥʮʽʘʣʘʤʠ ʜʽʾ) ʪʘ ʟʤʽʥʘʤʠ ʩʢʦʨʦʯʫʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; II ï 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʷʚʦʶ ʥʝʨʝʛʫʣʷʨʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ, ʧʦʚʽʣʴʥʠʭ ʭʚʠʣʴ ʽʟ 

ʯʘʩʪʦʪʦʶ ʧʨʠʙʣʠʟʥʦ 1 ʟʘ ʭʚʠʣʠʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʤô̫ ʟʽʚ 

ʪʘ ʧʦʷʚʠ ʾʭ ʩʢʦʨʦʯʝʥʴ; III ʬʘʟʘ ï ʧʦʪʝʥʮʽʘʣʠ ʜʽʾ ʚʠʥʠʢʘʶʪʴ ʨʝʛʫʣʷʨʥʦ, 

ʩʢʦʨʦʯʝʥʥʷ ʘʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʰʣʫʥʢʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʣʠʟʴʢʦ 2,5-3,5 ʨʘʟʽʚ ʥʘ 

ʭʚʠʣʠʥʫ ʡ ʧʦʰʠʨʶʶʪʴʩʷ ʟʽ ʰʣʫʥʢʘ ʜʦ ʜʠʩʪʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʪʦʥʢʦʾ ʢʠʰʢʠ; IV 

ʬʘʟʘ ï ʥʘʩʪʘʻ ʥʝ ʟʘʚʞʜʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʨʦʪʢʠʤ ʧʨʦʤʽʞʢʦʤ ʯʘʩʫ 

ʟʥʠʞʝʥʥʷ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʘ. 
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ʄʘʣ.3. ʄʝʤʙʨʘʥʥʽ ʧʦʪʝʥʮʽʘʣʠ ʛʣʘʜʢʠʭ ʤô̫ ʟʦʚʠʭ ʢʣʽʪʠʥ (Guyton 

Physiology, 2005) 

ɯʥʰʠʤ ʤʝʭʘʥʽʟʤʦʤ ʬʦʨʤʫʚʘʥʥʷ ʪʦʥʫʩʫ ʻ ʬʦʥʦʚʘ ʧʘʨʘʩʠʤʧʘʪʠʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʐʂʊ. ʊʦʥʫʩ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ, ʱʦ ʛʘʣʴʤʫʻ ʤʦʪʦʨʠʢʫ ʐʂʊ, ʘʙʦ 

ʧʽʜʚʠʱʫʚʘʪʠʩʷ, ʩʧʨʠʷʶʯʠ ʟʙʽʣʴʰʝʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ. 

ʇʽʜ ʯʘʩ ʽ ʚ ʧʝʨʰʽ ʭʚʠʣʠʥʠ ʧʽʩʣʷ ʾʜʠ ʚʽʥ ʨʦʟʩʣʘʙʣʷʻʪʴʩʷ ï ʥʘʩʪʘʻ ʭʘʨʯʦʚʘ 

ʨʝʮʝʧʪʠʚʥʘ ʨʝʣʘʢʩʘʮʽʷ ʰʣʫʥʢʘ, ʷʢʘ ʩʧʨʠʷʻ ʧʨʠʡʦʤʫ ʪʘ ʥʘʢʦʧʠʯʝʥʥʶ ʤʦʞʣʠʚʦ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʾʞʽ. ɺʘʛʦ-ʚʘʛʘʣʴʥʠʡ ʨʝʬʣʝʢʩ ʟʥʠʞʫʻ ʪʦʥʫʩ ʰʣʫʥʢʘ ʧʽʜ ʯʘʩ 

ʨʦʟʪʷʛʫʚʘʥʥʷ ʡʦʛʦ ʾʞʝʶ. 

ʇʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʾʞʽ ʤʦʪʦʨʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʰʣʫʥʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʣʘʙʢʦʶ. ʏʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʠʣʶʶʪʴʩʷ. 

ɺʦʥʠ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ ʢʨʠʚʠʟʥʽ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ 

ʩʪʨʘʚʦʭʦʜʫ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʢʘʨʜʽʘʣʴʥʠʡ ʚʦʜʽʡ ʨʠʪʤʫ. ʊʫʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʥʘʡʤʝʥʰʘ ʩʠʣʘ ʩʢʦʨʦʯʝʥʥʷ; ʥʘʡʙʽʣʴʰʘ ï ʚ ʘʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʰʣʫʥʢʘ, ʜʝ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʜʨʫʛʠʡ ʚʦʜʽʡ ʨʠʪʤʫ (ʧʽʣʦʨʠʯʥʠʡ). 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʧʝʨʠʩʪʘʣʴʪʠʯʥʠʭ ʭʚʠʣʴ: ʩʣʘʙʢʽ (ʥʠʟʴʢʘ 

ʘʤʧʣʽʪʫʜʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ 15-20 ʩ) ʪʘ ʩʠʣʴʥʽ (ʚʠʩʦʢʘ ʘʤʧʣʽʪʫʜʘ ʪʘ ʪʨʠʚʘʣʽʩʪʴ 

12-60 ʩ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʾʞʽ; ʧʨʦʧʫʣʴʩʠʚʥʽ (ʧʽʣʦʨʠʯʥʽ) 

ʭʚʠʣʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʚʘʢʫʘʮʽʶ ʾʞʽ ʟʽ ʰʣʫʥʢʘ ʜʦ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. 

ʇʨʠ ʪʘʢʦʤʫ ʟʘʭʠʩʥʦʤʫ ʨʝʬʣʝʢʩʽ ʷʢ ʙʣʶʚʘʥʥʷ, ï ʚʠʜʘʣʝʥʥʷ ʰʣʫʥʢʦʚʦʛʦ 

ʚʤʽʩʪʫ ʯʝʨʝʟ ʩʪʨʘʚʦʭʽʜ ʪʘ ʨʦʪʦʚʫ ʧʦʨʦʞʥʠʥʫ, ï ʤʘʶʪʴ ʤʽʩʮʝ ʘʥʪʠʧʝʨʠʩʪʘʣʴʪʠʯʥʽ 

ʭʚʠʣʽ. ʎʝʡ ʨʝʬʣʝʢʪʦʨʥʠʡ ʘʢʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ 

ʢʦʨʝʥʷ ʷʟʠʢʘ, ʛʣʦʪʢʠ, ʰʣʫʥʢʘ, ʪʦʥʢʦʾ ʢʠʰʢʠ ʪʘ ʽʥʰʠʭ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʝʬʝʨʝʥʪʥʦʾ 

ʢʦʤʘʥʜʠ ʟ ʮʝʥʪʨʫ ʙʣʶʚʘʥʥʷ ʚ ʜʦʚʛʘʩʪʦʤʫ ʤʦʟʢʫ, ʟʚʽʜʢʠ ʽʤʧʫʣʴʩʠ ʚʦʣʦʢʥʘʤʠ 

ʙʣʫʢʘʶʯʦʛʦ ʪʘ ʯʝʨʝʚʥʦʛʦ ʥʝʨʚʽʚ ʡʜʫʪʴ ʜʦ ʢʠʰʝʯʥʠʢʘ, ʰʣʫʥʢʘ ʪʘ ʩʪʨʘʚʦʭʦʜʫ, ʘ 

ʯʝʨʝʟ ʩʧʠʥʥʠʡ ʤʦʟʦʢ ʚʦʣʦʢʥʘʤʠ ʩʦʤʘʪʠʯʥʠʭ ʥʝʨʚʽʚ ʜʦʩʷʛʘʶʪʴ ʤô̫ ʟʽʚ ʞʠʚʦʪʘ ʪʘ 

ʜʽʘʬʨʘʛʤʠ. 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʪʦʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʘ ʽ ʚ ʤʽʨʫ ʨʦʟʨʽʜʞʝʥʥʷ ʪʘ 

ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʾʞʽ ʫʪʚʦʨʶʻʪʴʩʷ ʦʜʥʦʨʽʜʥʠʡ ʚʤʽʩʪ ï ʭʽʤʫʩ. ʐʘʨ ʾʞʽ, ʱʦ 

ʧʨʠʣʷʛʘʻ ʜʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʘʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ, ʟʚʽʜʢʠ 

ʭʘʨʯʦʚʠʡ ʚʤʽʩʪ ʝʚʘʢʫʶʻʪʴʩʷ ʜʦ ʢʠʰʝʯʥʠʢʘ. 

ɽʚʘʢʫʘʮʽʷ ʚʤʽʩʪʫ ʰʣʫʥʢʘ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʫ ʢʠʰʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʨʮʽʡʥʦ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʪʘ 

ʩʢʣʘʜʫ ʾʞʽ. ɰʞʘ, ʙʘʛʘʪʘ ʥʘ ʚʫʛʣʝʚʦʜʠ, ʰʚʠʜʰʝ ʝʚʘʢʫʶʻʪʴʩʷ ʟʽ ʰʣʫʥʢʘ, ʥʽʞ 

ʙʘʛʘʪʘ ʥʘ ʙʽʣʢʠ. ɾʠʨʥʘ ʾʞʘ ʝʚʘʢʫʶʻʪʴʩʷ ʽʟ ʥʴʦʛʦ ʟ ʥʘʡʤʝʥʰʦʶ ʰʚʠʜʢʽʩʪʶ. 

ʈʽʜʠʥʠ ʧʦʯʠʥʘʶʪʴ ʧʝʨʝʭʦʜʠʪʠ ʚ ʢʠʰʢʫ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ 

ʰʣʫʥʢʘ. ʐʚʠʜʢʽʩʪʴ ʝʚʘʢʫʘʮʽʾ ʾʞʽ ʟʽ ʰʣʫʥʢʘ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʘ ʨʅ ʚʤʽʩʪʫ ʰʣʫʥʢʘ, ʚʝʣʠʯʠʥʠ ʦʩʤʦʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʛʨʘʜʽʻʥʪʘ ʪʠʩʢʫ ʤʽʞ 

ʧʦʨʦʞʥʠʥʘʤʠ ʧʽʣʦʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʰʣʫʥʢʘ ʪʘ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʩʪʘʥʫ 

ʩʬʽʥʢʪʝʨʘ ʚʦʨʦʪʘʨʷ ʪʘ ʥʠʟʢʠ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ 

ʄʝʭʘʥʽʟʤ ʝʚʘʢʫʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʩʪʠʤʫʣʷʮʽʾ ʤʦʪʦʨʠʢʠ ʚʦʨʦʪʘʨʦʚʦʾ ʟʦʥʠ 

ʰʣʫʥʢʘ (ʩʠʩʪʦʣʽʯʥʽ ʩʢʦʨʦʯʝʥʥʷ ʘʥʪʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ) ʪʘ ʚʽʜʢʨʠʪʪʷ ʚʦʨʦʪʘʨʷ 

ʧʽʜ ʯʘʩ ʧʦʜʨʘʟʥʝʥʥ ̫ ʤʝʭʘʥʦ- ʽ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʧʽʣʦʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ. 

ʄʝʭʘʥʦʨʝʮʝʧʪʦʨʠ ʟʙʫʜʞʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʥʘ ʩʪʽʥʢʠ 

ʮʴʦʛʦ ʚʽʜʜʽʣʫ ʚ ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʭʽʤʫʩʫ ʜʦ ʚʦʨʦʪʘʨʷ. ʍʝʤʦʨʝʮʝʧʪʦʨʠ 

ʧʦʜʨʘʟʥʶʶʪʴʩʷ ʢʠʩʣʠʤ ʭʽʤʫʩʦʤ, ʪʦʤʫ ʱʦ ʪʫʪ ʚʽʜʩʫʪʥʽ ʧʘʨʽʻʪʘʣʴʥʽ ʢʣʽʪʠʥʠ ʽ 

ʩʝʨʝʜʦʚʠʱʝ ʤʝʥʰ ʢʠʩʣʝ, ʥʽʞ ʫ ʬʫʥʜʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ. 

ʇʦʜʨʘʟʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

ʧʨʦʪʠʣʝʞʥʦ ʟʜʽʡʩʥʶʻ ʧʨʦʪʠʣʝʞʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʣʦʨʠʯʥʠʡ ʩʬʽʥʢʪʝʨ 

(ʟʘʧʽʨʥʠʡ ʨʝʬʣʝʢʩ): ʡʦʛʦ ʟʘʢʨʠʪʪʷ ʦʙʤʝʞʫʻ ʝʚʘʢʫʘʮʽʶ, ʨʦʙʠʪʴ ʾʾ ʧʦʨʮʽʡʥʦʶ 

ʪʘ ʟʘʧʦʙʽʛʘʻ ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʦʤʫ ʨʝʬʣʶʢʩʫ (ʟʘʢʠʜ ʚʤʽʩʪʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ ʚ ʰʣʫʥʦʢ). 

ʈʝʛʫʣʷʮʽʷ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ (ʩʭʝʤʘ 2).  

ʉʭʝʤʘ 2. ʈʝʛʫʣʷʮʽʷ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʘ 

ʉʪʠʤʫʣʶʪʁɹ ɻʘʣʴʤʫʶʪʴ 

1. ʅʝʨʚʦʚʠʡ ʤʝʭʘʥʽʟʤ: 

ï       ʙʣʫʢʘʶʯʠʡ ʥʝʨʚ   ï   ʧʨʷʤʘ ʜ̔ ʷ 

ʯʝʨʝʟ ʘʮʝʪʠʣʭʦʣʥ̔ ʥʘ ʤʦ̔ʮʠʪʠ, ʯʝʨʝʟ 

ʘʜʝʥʦʟʠʥ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʙʘʟʘʣʴʥʦʾ ʨʝʣʘʢʩʘʮʽʾ; 

2. ɻʫʤʦʨʘʣʴʥʠʡ ʤʝʭʘʥʟ̔ʤ: 

ï   ʛʘʩʪʨʠʥ, ʤʦʪʠʣʽʥ, ʩʝʨʦʪʦʥʽʥ, 

ʽʥʩʫʣʽʥ 

1. ʅʝʨʚʦʚʠʡ ʤʝʭʘʥʽʟʤ:  

ï ʩʠʤʧʘʪʠʯʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ 

ʛʘʣʴʤʫʻ ʧʝʨʠʩʪʘʣʴʪʠʢʫ; 

2. ɻʫʤʦʨʘʣʴʥʠʡ ʤʝʭʘʥʟ̔ʤ: 

ï ʩʝʢʨʝʪʠʥ, ɻɯʇ, ʍʎʂ-ʇɿ, ɺɯʇ, 

ʙʫʣʴʙʦʛʘʩʪʨʦʥ, ʝʥʪʝʨʦʛʘʩʪʨʦʥ, 

ʛʣʶʢʘʛʦʥ; 

3. ʇʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʞʠʨʫ ʧʽʜ ʯʘʩ 

ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʢʨʦʚ 
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ɺʧʣʠʚ, ʱʦ ʘʢʪʠʚʫʻ ʤʦʪʦʨʠʢʫ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʜʽʡʩʥʶʶʪʴ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ 

ʥʝʨʚʠ: ʟʙʽʣʴʰʫʶʪʴ ʨʠʪʤ ʽ ʩʠʣʫ ʩʢʦʨʦʯʝʥʴ, ʧʨʠʩʢʦʨʶʶʪʴ ʧʝʨʠʩʪʘʣʴʪʠʯʥʽ ʭʚʠʣʽ. 

ɻʘʣʴʤʫʻ ʤʦʪʦʨʠʢʫ ʘʢʪʠʚʘʮʽʷ ʩʠʤʧʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ɻʫʤʦʨʘʣʴʥʘ ʨʝʛʫʣʷʮʽ̫  ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʘʩʪʨʦʥ̔ʪʝʩʪʠʥʘʣʴʥʠʤʠ 

ʛʦʨʤʦʥʘʤʠ. ʇʽʜʩʠʣʶʶʪʴ ʤʦʪʦʨʠʢʫ ʛʘʩʪʨʠʥ, ʤʦʪʠʣʥ̔, ʩʝʨʦʪʦʥʥ̔, ̔ʥʩʫʣʥ̔; 

ʛʘʣʴʤʫʶʪʴ ï ʩʝʢʨʝʪʠʥ, ʛʣʶʢʘʛʦʥ, ɺɯʇ, ʍʎʂ-ʇɿ ʪʘ ʽʥʰʽ. 

 

ʉʝʢʨʝʪʦʨʥʘ ʬʫʥʢʮʽ̫  hʣʫʥʢʘ 
ʐʣʫʥʢʦʚʠʡ ʩʽʢ ʧʨʦʜʫʢʫʻʪʴʩʷ ʟʘʣʦʟʘʤʠ ʰʣʫʥʢʘ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʡʦʛʦ 

ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. ʌʝʨʤʝʥʪʠ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʜʽʶʪʴ ʥʘ ʭʘʨʯʦʚʠʡ ʚʤʽʩʪ ʫ 

ʟʦʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ ʟʽ ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʰʣʫʥʢʘ ʪʘ ʥʘ 

ʥʝʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʝʾ, ʢʫʜʠ ʜʠʬʫʥʜʫʚʘʚ ʰʣʫʥʢʦʚʠʡ ʩʽʢ. ɻʣʠʙʠʥʘ 

ʧʨʦʥʠʢʥʝʥʥʷ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʷʢʽ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʦʙʫʤʦʚʣʝʥʽ ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʡʥʷʪʦʾ ʾʞʽ. 

ɯʩʥʫʻ ʪʦʧʦʛʨʘʬʽʯʥʘ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʩʝʢʨʝʪʦʨʥʠʭ 

ʟʘʣʦʟ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʨʦʟʨʽʟʥʷʶʪʴ ʬʫʥʜʘʣʴʥʽ ʘʙʦ ʚʣʘʩʥʽ, ʢʘʨʜʽʘʣʴʥʽ ʪʘ 

ʧʽʣʦʨʠʯʥʽ ʟʘʣʦʟʠ.  

ɺʣʘʩʥʽ ʟʘʣʦʟʠ ʰʣʫʥʢʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʡʦʛʦ ʪʽʣʘ ʪʘ ʜʥʘ. 

ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ: ʛʦʣʦʚʥʽ ʢʣʽʪʠʥʠ 

ʩʝʢʨʝʪʫʶʪʴ ʧʝʧʩʠʥʦʛʝʥʠ, ʦʙʢʣʘʜʘʣʴʥʽ (ʧʘʨʽʻʪʘʣʴʥʽ) ï ʩʦʣʷʥʫ ʢʠʩʣʦʪʫ ʪʘ 

ʜʦʜʘʪʢʦʚʽ ï ʤʫʮʠʥ (ʩʣʠʟ).  

ʂʘʨʜʽʘʣʴʥʽ ʟʘʣʦʟʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʚ ʢʘʨʜʽʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ 

ʰʣʫʥʢʘ, ʧʨʦʜʫʢʫʶʪʴ ʩʣʠʟ. 

ʇ̔ʣʦʨʠʯʥ ̔ ʟʘʣʦʟʠ ʩʝʢʨʝʪʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʩʣʠʟ, ʘ ʪʘʢʦʞ ʛʦʨʤʦʥ 

ʛʘʩʪʨʠʥ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ. ʋ 

ʧʽʣʦʨʠʯʥʦʤʫ ʚʽʜʜʽʣʽ ʧʘʨʽʻʪʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚʽʜʩʫʪʥʽ, ʪʫʪ ʥʝ ʚʠʜʽʣʷʻʪʴʩʷ ʩʦʣʷʥʘ 

ʢʠʩʣʦʪʘ ʡ ʪʦʤʫ ʢʠʩʣʦʪʥʽʩʪʴ ʜʝʱʦ ʥʠʞʯʘ, ʥʽʞ ʫ ʬʫʥʜʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ.  

ʇʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʚ ʰʣʫʥʢʦʚʦʤʫ ʪʨʘʚʣʝʥʥʽ ʤʘʻ ʰʣʫʥʢʦʚʠʡ ʩʽʢ, ʱʦ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʬʫʥʜʘʣʴʥʠʤʠ ʟʘʣʦʟʘʤʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 80% ʫʩʽʭ ʟʘʣʦʟ 

ʰʣʫʥʢʘ. 

ɺʣʘʩʪʠʚʦʩʪʽ  ʰʣʫʥʢʦʚʦʛʦ  ʩʦʢʫ:  ʟʘ  ʜʦʙʫ  ʰʣʫʥʦʢ ʣʶʜʠʥʠ  ʚʠʜʽʣʷʻ  

2-2,5 ʣ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ. ʎʝ ʙʝʟʙʘʨʚʥʘ ʧʨʦʟʦʨʘ ʨʽʜʠʥʘ, ʱʦ ʤʘʻ ʢʠʩʣʫ 

ʨʝʘʢʮʽʶ (ʨʅ 1,5-1,8) ʟʘʚʜʷʢʠ ʚʤʽʩʪʫ 0,3-0,5% ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. ʇʦʢʘʟʥʠʢʠ 

ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʩʪʘʪʝʚʽ ʪʘ ʚʽʢʦʚʽ 

ʚʽʜʤʽʥʥʦʩʪʽ. ʋ ʨʘʟʽ ʧʘʪʦʣʦʛʽʾ ʰʣʫʥʢʦʚʘ ʩʝʢʨʝʮʽʷ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ 

(ʛʽʧʝʨʩʝʢʨʝʮʽʷ) ʘʙʦ ʟʥʠʞʫʚʘʪʠʩʷ (ʛʽʧʦʩʝʢʨʝʮʽʷ), ʚʽʜʧʦʚʽʜʥʦ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʩʝʢʨʝʮʽʷ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ (ʛʽʧʝʨ- ʽ ʛʽʧʦʘʮʠʜʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʾʾ 

ʚ ʩʦʢʫ ï ʘʥʘʮʠʜʥʽʩʪʴ, ʘʭʣʦʨʛʽʜʨʽʷ).  
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ʉʢʣʘʜ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ: ʫ ʰʣʫʥʢʦʚʦʤʫ ʩʦʢʫ ʻ ʙʘʛʘʪʦ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ (ʩʦʣʷʥʘ ʢʠʩʣʦʪʘ, ʩʫʣʴʬʘʪʠ, ʬʦʩʬʘʪʠ ʪʘ ʽʥʰʽ). ʊʦʤʫ ʡʦʛʦ 

ʦʩʤʦʪʠʯʥʠʡ ʪʠʩʢ ʥʘʚʽʪʴ ʚʠʱʠʡ, ʥʽʞ ʧʣʘʟʤʠ ʢʨʦʚʽ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʡ ʥʝʦʨʛʘʥʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ï ʩʦʣʷʥʘ 

ʢʠʩʣʦʪʘ, ï ʚʠʢʦʥʫʻ ʥʠʟʢʫ ʬʫʥʢʮʡ̔: 

ï ʘʢʪʠʚʫ ̒ʧʝʧʩʠʥʦʛʝʥʠ; 

ï ʩʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʫ ʢʠʩʣʦʪʥʽʩʪʴ (ʨʅ) ʜʣʷ ʧʝʧʩʠʥʽʚ; 

ï ʟʘʙʝʟʧʝʯʫʻ ʜʝʥʘʪʫʨʘʮʽʶ ʪʘ ʥʘʙʫʭʘʥʥʷ ʙʽʣʢʽʚ ʽ ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʻ ʾʭ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʱʝʧʣʝʥʥʶ ʧʝʧʩʠʥʘʤʠ; 

ï ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽʡ ʜʽʾ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ; 

ï ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ (ʟʘʣʝʞʥʦ ʚʽʜ ʨʅ 

ʚʤʽʩʪʫ ʰʣʫʥʢʘ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʠʣʶʻʪʴʩʷ ʘʙʦ ʛʘʣʴʤʫʻʪʴʩʷ ʥʝʨʚʦʚʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ ʪʘ ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʠʤʠ ʛʦʨʤʦʥʘʤʠ). 

ʉʠʥʪʝʟ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ï ʘʝʨʦʙʥʠʡ ʧʨʦʮʝʩ, ʪʦʤʫ ʧʘʨʽʻʪʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʤʽʪʦʭʦʥʜʨʽʡ (ʫ ʨʘʟʽ ʛʽʧʦʢʩʽʾ ʩʝʢʨʝʮʽʷ ʢʠʩʣʦʪʠ 

ʟʤʝʥʰʫʻʪʴʩʷ). ʐʚʠʜʢʽʩʪʴ ʪʘ ʦʙʩʷʛ ʩʝʢʨʝʮʽʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʧʨʦʧʦʨʮʽʡʥʽ 

ʯʠʩʣʫ ʦʙʢʣʘʜʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʎʽ ʢʣʽʪʠʥʠ ʤʘʶʪʴ ʧʫʭʠʨʯʘʩʪʽ ʫʪʚʦʨʝʥʥʷ ï 

ʪʫʙʫʣʦʚʝʟʠʢʫʣʠ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʩʝʢʨʝʪʦʨʥʽ ʢʘʥʘʣʴʮʽ, ʫʪʚʦʨʝʥʽ ʽʥʚʘʛʽʥʘʮʽʷʤʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ 

(ʤʘʣ. 4). ʂʘʥʘʣʴʮʽ ʩʧʦʣʫʯʘʶʪʴʩʷ ʽʟ ʧʦʨʦʞʥʠʥʦʶ ʰʣʫʥʢʦʚʠʭ ʟʘʣʦʟ.  

 
ʄʘʣ.4. ʆʙʢʣʘʜʘʣʴʥʘ ʢʣ̔ʪʠʥʘ ʚ ʩʧʦʢʦ ʾʪʘ ʧʽʜ ʯʘʩ ʩʪʠʤʫʣʷʮʽʾ (The 

McGraw-Hill, 2008) 

ʉʦʣʷʥʘ ʢʠʩʣʦʪʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʘʨʽʻʪʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ (ʩʭʝʤʘ 3), 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢʠʭ:  
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ï ʩʪʠʤʫʣʶʪ̒ɹʩ ̫ ʛ̔ʩʪʘʤʥ̔ʦʤ, ʘʮʝʪʠʣʭʦʣʥ̔ʦʤ ʪʘ ʛʘʩʪʨʠʥʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʢʪʠʚʘʮʽʾ ʅ2-, ʄ3-  ̔ʉʉʂ/ɺ-ʨʝʮʝʧʪʦʨʚ̔ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʩʪʠʤʫʣʶʶʯʠʭ ʚʧʣʠʚʘʭ 

ʪʫʙʫʣʦʚʝʟʠʢʫʣʠ ʮʠʪʦʧʣʘʟʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʅ+/ʂ+-ɸʊʌʘʟʫ, ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ 

ʤʝʤʙʨʘʥʫ ʩʝʢʨʝʪʦʨʥʠʭ ʢʘʥʘʣʴʮʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭʥʷ ʧʣʦʱʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 

ʩʦʪʥʽ ʨʘʟʽʚ;  

ï ʛʘʣʴʤʫʻʪʴʩʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥʘʤʠ ʪʘ ʩʦʤʘʪʦʩʪʘʪʠʥʦʤ, ʷʢʠʡ, 

ʚʠʚʽʣʴʥʷʶʯʠʩʴ ʽʟ D-ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʘʥʪʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʥʠʞʝʥʥʷ ʨʅ ʚʤʽʩʪʫ ʰʣʫʥʢʘ, ʽʥʛʽʙʫʻ ʚʠʜʽʣʝʥʥʷ ʛʘʩʪʨʠʥʫ ʟ G-

ʢʣʽʪʠʥ ʪʘ ʛʽʩʪʘʤʽʥʫ ʟ ECL-ʢʣʽʪʠʥ.  

ʉʭʝʤʘ 3. ʄʝʭʘʥʽʟʤ ʩʝʢʨʝʮʽʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʾʾ ʨʝʛʫʣʷʮʽʷ 

 
ʋ ʜʘʥʠʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʜʚʽ ʛʽʧʦʪʝʟʠ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʧʨʦʮʝʩ 

ʫʪʚʦʨʝʥʥʷ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ.  

ɻ̔ʧʦʪʝʟʘ ɼʘʚʝʥʧʦʨʪʘ (Davenport) ʘʙʘ ʢʘʨʙʦʘʥʛʜ̔ʨʘʟʥʘ ʪʝʦʨʽ̫ . 

ɼʞʝʨʝʣʦʤ ʅ+ ʻ ʚʫʛʽʣʴʥʘ ʢʠʩʣʦʪʘ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʦʙʢʣʘʜʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ 

ʰʣʫʥʢʘ ʟ ʉʆ2, ʱʦ ʜʠʬʫʥʜʫʻ ʟ ʢʨʦʚʽ ʘʙʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʽʪʠʥʠ, ʽ ʅ2ʆ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʫ ʢʘʨʙʦʘʥʛʽʜʨʘʟʠ:  

ʅ2ʆ + ʉʆ2 Ÿ ʅ2ʉʆ3 Ÿ ʅʉʆ3
- + H+ 

ɼʠʩʦʮʽʘʮʽʷ ʚʫʛʽʣʴʥʦʾ ʢʠʩʣʦʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʙʽʢʘʨʙʦʥʘʪʫ, 

ʷʢʠʡ ʟʘ ʫʯʘʩʪʶ ʩʧʝʮʽʘʣʴʥʠʭ ʙʽʣʢʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʧʣʘʟʤʫ ʚ ʦʙʤʽʥ ʥʘ ʉl-, ʽ ʅ+, 

ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʫ ʧʨʦʩʚʽʪ ʰʣʫʥʢʘ ʰʣʷʭʦʤ ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ 

ʢʘʪʘʣʽʟʫʻʪʴʩʷ ʤʝʤʙʨʘʥʥʦʶ ʅ+/ʂ+-ɸʊʌ-ʘʟʦʶ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʧʨʦʪʦʥʽʚ ʫ ʧʨʦʩʚʽʪʽ ʰʣʫʥʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 106 ʨʘʟʽʚ. ʉl- ʥʘʜʭʦʜʷʪʴ ʫ 

ʧʨʦʩʚʽʪ ʰʣʫʥʢʘ ʯʝʨʝʟ ʭʣʦʨʥʽ ʢʘʥʘʣʠ. 

 ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʧʦʨʦʞʥʠʥʽ ʢʘʥʘʣʴʮʷ ʢʘʪʽʦʥʽʚ ʚʦʜʥʶ ʪʘ ʘʥʽʦʥʽʚ 

ʭʣʦʨʫ ʟʫʤʦʚʣʶʻ ʾʭʥʶ ʘʩʦʮʽʘʮʽʶ. ʉʦʣʷʥʘ ʢʠʩʣʦʪʘ, ʱʦ ʫʪʚʦʨʠʣʘʩʷ, 

ʩʝʢʨʝʪʫʻʪʴʩʷ ʟ ʚʽʜʢʨʠʪʦʛʦ ʢʘʥʘʣʴʮʷ ʦʙʢʣʘʜʘʣʴʥʦʾ ʢʣʽʪʠʥʠ ʚ ʧʦʨʦʞʥʠʥʫ 

ʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ.  
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʰʦʾ ʛʽʧʦʪʝʟʠ ï çʨʝʜʦʢʩʛʽʧʦʪʝʟʘè ï ʜʞʝʨʝʣʦ ʅ+ ï 

ʩʫʙʩʪʨʘʪʥʠʡ ʚʦʜʝʥʴ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʘʢʮʽʷʭ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ʋ 

ʧʨʦʩʚʽʪ ʟʘʣʦʟʠ ʩʦʣʷʥʘ ʢʠʩʣʦʪʘ ʧʨʦʥʠʢʘʻ ʧʨʦʪʠ ʛʨʘʜʽʻʥʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʰʣʷʭʦʤ ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʯʝʨʝʟ ʘʧʽʢʘʣʴʥʽ ʤʝʤʙʨʘʥʠ ʧʘʨʽʻʪʘʣʴʥʠʭ 

ʢʣʽʪʠʥ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʢʘʥʘʣʴʮʽ, ʟʘ ʫʯʘʩʪʶ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʙʽʣʢʘ. ʇʨʦʮʝʩ ʚʠʭʦʜʫ ʽʦʥʽʚ ʚʦʜʥʶ ʚ ʢʘʥʘʣʴʮʽ ʻ ʝʥʝʨʛʦʟʘʣʝʞʥʠʤ ʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʅ+/ʂ+-ɸʊʌʘʟʠ (ʧʨʦʪʦʥʦʚʠʡ ʥʘʩʦʩ-ʧʦʤʧʘ), ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʧʦʨʪ ʧʨʦʪʦʥʘ ʟ ʮʠʪʦʧʣʘʟʤʠ ʚ ʢʘʥʘʣʴʮʽ ʧʘʨʽʻʪʘʣʴʥʦʾ 

ʢʣʪ̔ʠʥʠ. 

ʉʝʢʨʝʮʽʷ ʽʦʥʽʚ H+ ʫ ʧʨʦʩʚʽʪ ʰʣʫʥʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ 

HCO3
- ʫ ʚʝʥʦʟʥʫ ʢʨʦʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʝʥʦʟʥʘ ʢʨʦʚ, ʱʦ ʚʽʜʪʽʢʘʻ ʚʽʜ ʰʣʫʥʢʘ, 

ʩʪʘʻ ʪʨʦʭʠ ʣʫʞʥʦʶ. ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ ʾʞʽ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʧʘʨʽʻʪʘʣʴʥʠʭ 

ʢʣʽʪʠʥ ʫ CO2 ʷʢ ʜʞʝʨʝʣʘ H+, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ 

CO2 ʟ ʢʘʧʽʣʷʨʥʦʾ ʢʨʦʚʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʥʦʟʥʘ ʢʨʦʚ, ʱʦ ʦʤʠʚʘʻ ʩʪʽʥʢʠ 

ʰʣʫʥʢʘ ʧʽʩʣʷ ʾʞʽ ʙʽʜʥʘ ʥʘ CO2 ʽ ʥʘʩʠʯʝʥʘ HCO3
-, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʩʫʚʫ ʨʅ 

ʫ ʣʫʞʥʠʡ ʙʽʢ. 

ʉʝʨʝʜ ʦʨʛʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ ʬʝʨʤʝʥʪʠ (ʧʝʧʩʠʥʦʛʝʥʠ, ʣʽʧʘʟʘ), ʤʫʮʠʥ, 

ʚʥʫʪʨʽʰʥʽʡ ʬʘʢʪʦʨ ʂʘʩʣʘ. 

ɺʠʜʠ ʬʝʨʤʝʥʪʚ̔. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʪʨʘʚʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʻ ʧʨʦʪʝʘʟʠ (ʩʭʝʤʘ 4), ʷʢʽ ʨʦʟʱʝʧʣʶʶʪʴ ʙʽʣʢʠ. ɺʦʥʠ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʥʝʘʢʪʠʚʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ ʧʦʧʝʨʝʜʥʠʢʽʚ ï ʧʝʧʩʠʥʦʛʝʥʽʚ ʪʘ 

ʘʢʪʠʚʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ (ʽʦʥʽʚ ʚʦʜʥʶ) ʰʣʷʭʦʤ 

ʚʽʜʱʝʧʣʝʥʥʷ ʚʽʜ ʥʠʭ ʧʦʣʽʧʝʧʪʠʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʢʽʣʴʢʘ 

ʧʝʧʩʠʥʽʚ: ʧʝʧʩʠʥ (ʧʝʧʩʠʥ ɸ), ʞʝʣʘʪʠʥʘʟʘ (ʧʝʧʩʠʥ B), ʛʘʩʪʨʠʢʩʠʥ (ʧʝʧʩʠʥ 

ʉ), ʨʝʥʥʥ̔ (ʭʤ̔ʦʟʠʥ, ʧʝʧʩʠʥ ɼ). ɺʦʥʠ ʨʽʟʥʷʪʴʩʷ ʚʧʣʠʚʦʤ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʙʽʣʢʽʚ. 

ʉʭʝʤʘ 4. ʉʢʣʘʜ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ 
ʐʣʫʥʢʦʚʠʡ ʩ̔ʢ 

ɺ
ʦ
ʜ
ʘ
,
 
9
8

 õ
 9

9
%

 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ, 1 õ 2% 

ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, 0,15 õ 0,35% ʅʝʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ, 

0,65 õ 0,85% 

ʌʝʨʤʝʥʪʠ ɯʥʰʽ ʨʝʯʦʚʠʥʠ 
ʍʣʦʨʠʜʠ 

ʌʦʩʬʘʪʠ 

ʉʫʣʴʬʘʪʠ 

ʅ̔ʪʨʘʪʠ 

ʉʦʣ̔ ʟʘʣʽʟʘ 

ʉʦʣʷʥʘ ʢʠʩʣʦʪʘ 

ʊʨʘʚʥʽ ʅʝʪʨʘʚʥʽ ʆʨʛʘʥʽʯʥʽ 

ʢʠʩʣʦʪʠ 

ɹ̔ʣʢʠ 

ʉʣʠʟ 

ʇʨʦʪʝʘʟʠ ʅʝʧʨʦʪʝʘʟʠ ʃ̔ʟʦʮʠʤ 

ʄʫʢʦʣʠʟʠʥ ʇʝʧʩʠʥ 

ɾʝʣʘʪʠʥʘʟʘ 

ʈʝʥʥʥ̔ 

ɻʘʩʪʨʠʢʩʠʥ 

ʃ̔ʧʘʟʘ 
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ɺʣʘʩʥʝ ʧʝʧʩʠʥʘʤʠ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʬʝʨʤʝʥʪʠ ʢʣʘʩʫ ʧʨʦʪʝʘʟ, ʱʦ 

ʛʽʜʨʦʣʽʟʫʶʪʴ ʙʽʣʢʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʟʘ ʨʅ 1,5-2,0, ʘ ʛʘʩʪʨʠʢʩʠʥ 

(ʧʝʧʩʠʥ ʉ) ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʪʠʚʥʠʡ ʟʘ ʨʅ 3,2-3,5. ʎʽ ʜʚʘ ʬʝʨʤʝʥʪʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦ 95% ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ. 

ɾʝʣʘʪʠʥʘʟʘ (ʧʝʧʩʠʥ ɺ) ʨʦʟʱʝʧʣʶʻ ʙʽʣʦʢ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʞʝʣʘʪʠʥ.  

ʈʝʥʥʥ̔ (ʧʝʧʩʠʥ ɼ) ʩʪʚʦʨʦʞʫʻ ʤʦʣʦʢʦ, ʪʦʙʪʦ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʢʘʣʴʮʽʶ 

ʨʦʟʱʝʧʣʶʻ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ ʙʽʣʦʢ ʢʘʟʝʾʥʦʛʝʥ ʜʦ ʥʝʨʦʟʯʠʥʥʦʛʦ ʙʽʣʢʘ ʢʘʟʝʾʥʫ. 

ʎʠʤ ʚʽʥ, ʤʦʞʣʠʚʦ, ʟʘʧʦʙʽʛʘʻ ʰʚʠʜʢʦʤʫ ʚʠʭʦʜʫ ʤʦʣʦʢʘ ʟʽ ʰʣʫʥʢʘ. ʅʘʜʘʣʽ, 

ʢʘʟʝʾʥ ʧʝʨʝʪʨʘʚʣʶʻʪʴʩʷ ʧʝʧʩʠʥʦʤ  

ɿʜʘʪʥʽʩʪʴ ʧʝʧʩʠʥʽʚ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʙʽʣʢʠ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʅ ʤʘʻ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʰʣʫʥʢʦʚʦʛʦ ʧʨʦʪʝʦʣʽʟʫ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʽʟʥʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙô̒ ʤʫ ʪʘ ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʦʚʦʛʦ 

ʩʦʢʫ, ʙʫʬʝʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʨʠʡʥʷʪʦʾ ʾʞʽ, ʜʠʬʫʟʽʾ ʢʠʩʣʦʛʦ 

ʩʦʢʫ ʚ ʛʣʠʙʠʥʫ ʭʘʨʯʦʚʦʛʦ ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ. 

ʇʝʧʩʠʥʠ ʻ ʝʥʜʦʧʝʧʪʠʜʘʟʘʤʠ, ʪʦʙʪʦ ʬʝʨʤʝʥʪʘʤʠ, ʱʦ ʨʦʟʱʝʧʣʶʶʪʴ 

ʚʥʫʪʨʽʰʥʽ ʟʚô̫ ʟʢʠ ʙʽʣʢʦʚʦʾ ʤʦʣʝʢʫʣʠ, ʡ ʦʩʥʦʚʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʾʭʥʴʦʾ 

ʛʽʜʨʦʣʽʪʠʯʥʦʾ ʜʽʾ ʻ ʧʦʣʽʧʝʧʪʠʜʠ. ɻʽʜʨʦʣʽʟ ʙʽʣʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. 

 ʌʝʨʤʝʥʪ ʣʽʧʘʟʘ ʤʽʩʪʠʪʴʩʷ ʚ ʰʣʫʥʢʦʚʦʤʫ ʩʦʢʫ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ɺʽʥ 

ʟʜʽʡʩʥʶʻ ʧʦʯʘʪʢʦʚʠʡ ʛʽʜʨʦʣʽʟ ʞʠʨʽʚ, ʨʦʟʱʝʧʣʶʶʯʠ ʾʭ ʥʘ ʛʣʽʮʝʨʠʥ ʪʘ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ. ʃʽʧʘʟʘ ʤʦʞʝ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʣʠʰʝ ʝʤʫʣʴʛʦʚʘʥʽ ʞʠʨʠ. ʇʨʦʮʝʩ ʝʤʫʣʴʛʘʮʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʝʤʫʣʴʛʘʪʦʨʽʚ ï ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʟʥʠʞʫʶʪʴ ʩʠʣʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʝʣʠʢʽ ʯʘʩʪʠʥʢʠ ʞʠʨʫ 

ʨʦʟʧʘʜʘʶʪʴʩʷ ʥʘ ʜʨʽʙʥʽ. ʋ ʰʣʫʥʢʫ ʪʘʢ ̔ʝʤʫʣʴʛʘʪʦʨʠ ʜʣʷ ʞʠʨʽʚ ʚʽʜʩʫʪʥʽ. ʊʦʤʫ 

ʣʽʧʘʟʘ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʤʦʞʝ ʜʽʷʪʠ ʣʠʰʝ ʥʘ ʞʠʨʠ ʤʦʣʦʢʘ, ʤô̫ ʩʥʠʭ ʙʫʣʴʡʦʥʽʚ, 

ʷʢʽ ʚʞʝ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʝʤʫʣʴʛʦʚʘʥʦʤʫ ʩʪʘʥʽ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʰʣʫʥʢʦʚʘ ʣʽʧʘʟʘ ʙʽʣʴʰ ʟʥʘʯʫʱʘ ʜʣʷ ʥʝʤʦʚʣʷʪ, ʢʦʪʨʠʭ ʚʠʛʦʜʦʚʫʶʪʴ ʤʦʣʦʢʦʤ, ʜʝ 

ʚʦʥʘ ʨʦʟʱʝʧʣʶʻ ʜʦ 25% ʞʠʨʫ ʤʦʣʦʢʘ. 

ʂʨʽʤ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʛʽʜʨʦʣʽʟ ʭʘʨʯʦʚʠʭ ʨʝʯʦʚʠʥ, ʪʦʙʪʦ ʢʨʽʤ 

ʪʨʘʚʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʫ ʰʣʫʥʢʦʚʦʤʫ ʩʦʢʫ ʻ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʝʨʝʪʨʘʚʣʝʥʥʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʚʘʞʣʠʚʽ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʽʥʰʠʭ ʬʫʥʢʮʽʡ ʰʣʫʥʢʘ. ʎʝ ʣʽʟʦʮʠʤ, ʱʦ ʤʘʻ ʙʘʢʪʝʨʠʮʠʜʥʫ ʜʽʶ, 

ʪʘ ʤʫʢʦʣʽʟʠʥ, ʷʢʠʡ ʢʘʪʘʣʽʟʫʻ ʛʽʜʨʦʣʽʟ ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʛʫʣʶʻ ʢʽʣʴʢʽʩʪʴ ʩʣʠʟʫ ʥʘ ʧʦʚʝʨʭʥʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. 

ʂʨʽʤ ʪʦʛʦ, ʮʠʣʽʥʜʨʠʯʥʠʡ ʝʧʽʪʝʣʽʡ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʩʝʢʨʝʪʫʻ 

ʩʣʠʟ (ʤʫʮʠʥ) ʪʘ ʙʽʢʘʨʙʦʥʘʪʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʩʣʠʟʦʚʦ-ʙʽʢʘʨʙʦʥʘʪʥʠʡ ʙʘʨô̒ ʨ, 

ʷʢʠʡ ʟʘʭʠʱʘʻ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʚʽʜ ʢʠʩʣʦʛʦ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ (ʤʘʣ. 5).  



 
47 

 
ʄʘʣ. 5. ɿʘʭʠʩʥʽ ʬʘʢʪʦʨʠ (The McGraw-Hill, 2008) 

ɼʦ ʟʘʭʠʩʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ: ʘ) ʥʘʷʚʥʽʩʪʴ ʭʦʨʦʰʦʛʦ 

ʦʨʛʘʥʥʦʛʦ ʢʨʦʚʦʪʦʢʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ, ʩʣʠʟʦʫʪʚʦʨʝʥʥʷ 

ʪʘ ʚʠʤʠʚʘʥʥʷ ʥʘʜʣʠʰʢʫ ʅ+, ʧʽʜʪʨʠʤʫʻ ʙʫʬʝʨʥʫ ʻʤʥʽʩʪʴ ʪʢʘʥʠʥ, ʽ ʙ) 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʩʝʢʨʝʮʽʶ ʩʣʠʟʫ ʪʘ ʙʽʢʘʨʙʦʥʘʪʽʚ, 

ʧʽʜʚʠʱʫʶʪʴ ʢʨʦʚʦʪʽʢ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ, ʘʢʪʠʚʫʶʪʴ ʪʨʦʬʽʯʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʨʝʛʝʥʝʨʘʮʽʶ ʝʧʽʪʝʣʽʶ ʩʣʠʟʦʚʦʾ, ʟʙʽʣʴʰʫʶʪʴ ʫ ʥʴʦʤʫ ʫʪʚʦʨʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʦʙʤʝʞʫʶʪʴ ʩʝʢʨʝʮʽʶ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʦʰʢʦʜʞʫʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʝʨʦʟʠʚʥʦ-

ʚʠʨʘʟʢʦʚʽ ʧʨʦʮʝʩʠ, ʻ ʽʰʝʤʽʷ ʐʂʊ ʪʘ ʧʦʨʫʰʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʙʘʨô̒ ʨʫ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ. ɿʤʝʥʰʝʥʥʷ ʧʝʨʬʫʟʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʮʠʜʦʟʫ ʩʪʽʥʦʢ ʰʣʫʥʢʘ ʪʘ 

ʢʠhʝʯʥʠʢʘ, ʘʢʪʠʚʘʮʽʾ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʟʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʩʣʠʟʫ, ʧʽʜʚʠʱʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʜʠʬʫʟʽʾ 

ʅ+. ɿʥʠʞʝʥʥʷ ʟʘʭʠʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʣʠʟʦʚʦʛʦ ʙʘʨô̒ ʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʜʫʦʜʝʥʘʣʴʥʦʤʫ ʨʝʬʣʶʢʩʽ, ʧʽʜ ʜʽʻʶ ʘʣʢʦʛʦʣʶ, ʥʠʟʢʠ ʤʝʜʠʢʘʤʝʥʪʽʚ 

(ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ï ʘʩʧʽʨʠʥ), 

ʚʥʘʩʣʽʜʦʢ ʩʠʩʪʝʤʥʠʭ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʫ ʨʘʟʽ ʟʥʝʚʦʜʥʝʥʥʷ (ʛʦʩʪʨʦʛʦ ʯʠ 

ʭʨʦʥʽʯʥʦʛʦ). ʁʦʛʦ ʨʫʡʥʫʚʘʥʥʶ ʩʧʨʠʷʻ Helicobacter pylori ï ʛʨʘʤʥʝʛʘʪʠʚʥʘ 

ʙʘʢʪʝʨʽʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʻ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ. 

ʌʘʟʠ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ ʪʘ ʾʭ ʨʝʛʫʣʷʮʽʷ 

ɺʠʜʽʣʷʶʪʴ ʜʚʽ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ: ʤʽʞʪʨʘʚʥʫ (ʙʘʟʘʣʴʥʫ) ʽ 

ʪʨʘʚʥʫ (ʩʪʠʤʫʣʴʦʚʘʥʫ). ʊʨʘʚʥʘ ʩʪʘʜʽʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʬʘʟʠ: 

ʩʢʣʘʜʥʦʨʝʬʣʝʢʪʦʨʥʫ (çʤʦʟʢʦʚʫè), ʰʣʫʥʢʦʚʫ (ʥʝʡʨʦ-ʛʫʤʦʨʘʣʴʥʫ) ʪʘ ʢʠʰʢʦʚʫ. 
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ʉʭʝʤʘ 5. ʌʘʟʠ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ ʪʘ ʾʭ ʨʝʛʫʣʷʮʽʷ 

ʌʘʟʘ ʉʪʠʤʫʣʷʪʦʨ ʐʣʷʭ ʄʝʜ̔ʘʪʦʨ ʪʘ ɹɸʈ 

ʄʦʟʢʦʚʘ ɺʠʛʣʜ̫, ʟʘʧʘʭ ʾʞʽ, 

ʧʨʠʡʦʤ ʾ ʞʽ, ʨʚ̔ʝʥʴ 

ʫʪʠʣʟ̔ʘʮ̔ʾ ʛʣʶʢʦʟʠ 

ʤʦʟʢʦʤ 

 

ʈʝʬʣʝʢʩ n. vagus 

n. vagus ï ʛʘʩʪʨʠʥ 

ɸʮʝʪʠʣʭʦʣ̔ʥ 

ɻʘʩʪʨʠʥ 

ʐʣʫʥʢʦʚʘ ʈʦʟʪʷʛʥʝʥʥʷ 

ʰʣʫʥʢʘ, ʢʘʣʴʮʡ̔, 

ʘʤ̔ʥʦʢʠʩʣʦʪʠ, 

ʧʝʧʪʠʜʠ 

ɺʘʛʦ-ʚʘʛʘʣʴʥʠʡ 

ʨʝʬʣʝʢʩ, 

ʥ̔ʪʨʘʤʫʨʘʣʴʥʽ 

ʨʝʬʣʝʢʩʠ, ʥ̔ʢʨʝʮʽ̫ 

ʛʘʩʪʨʠʥʫ ʪʘ ʛ̔ʩʪʘʤʥ̔ʫ 

 

ɸʮʝʪʠʣʭʦʣʥ̔, 

ʛʘʩʪʨʠʥ 

 

ɻʘʩʪʨʠʥ 

ɻ̔ʩʪʘʤʥ̔ 

ʂʠʢhʦʚʘ ʈʦʟʪʷʛʥʝʥʥʷ 

ʢʠʰʝʯʥʠʢʘ, HCl, 

ʘʤ̔ʥʦʢʠʩʣʦʪʠ ʪʘ 

ʧʝʧʪʠʜʠ 

ɯʥʢʨʝʮʽ̫  ʚ ʢʨʦʚ 

ʛʦʨʤʦʥʽʚ 

ʢʠʰʝʯʥʠʢʘ, ʝʬʝʢʪ 

ʜ̔ ʾ ʘʤ̔ʥʦʢʠʩʣʦʪ 

ʕʥʪʝʨʦʛʘʩʪʨʦʥ, 

ʘʤ̔ʥʦʢʠʩʣʦʪʠ ʚ 

ʾʞʽ 

 

ʉʢʣʘʜʥʦʨʝʬʣʝʢʪʦʨʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʤʦʚʥʦ- ʡ ʙʝʟʫʤʦʚʥʦ-

ʨʝʬʣʝʢʪʦʨʥʫ ʩʪʠʤʫʣʷʮʽʶ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʙʫʜʞʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʦʨʛʘʥʽʚ ʯʫʪʪʷ (ʚʠʛʣʜ̫, ʟʘʧʘʭ ʾʞʽ, ʦʙʩʪʘʥʦʚʢʘ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻ ʾʾ ʧʨʠʡʦʤ) ʽ ʨʝʮʝʧʪʦʨʽʚ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʽʜʧʦʚʽʜʥʦ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʣʴ ʧʫʩʢʦʚʦʛʦ ʬʘʢʪʦʨʘ ʚʽʜʽʛʨʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʨʚʦʚʘ 

ʨʝʛʫʣʷʮʽʷ ï ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʚʧʣʠʚʠ, ʷʢʽ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʠʤʫʣʶʶʪʴ 

ʧʨʦʜʫʢʮʽʶ ʛʦʨʤʦʥʫ ʛʘʩʪʨʠʥʫ G-ʢʣʽʪʠʥʘʤʠ ʧʽʣʦʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʰʣʫʥʢʘ ʪʘ 

ʛʽʩʪʘʤʽʥʫ. ʉʝʢʨʝʮʽʷ ʚ ʮʶ ʬʘʟʫ ʣʝʛʢʦ ʤʦʞʝ ʟʘʛʘʣʴʤʫʚʘʪʠʩ ̫ʥʝʩʧʨʠʷʪʣʠʚʦʶ 

ʦʙʩʪʘʥʦʚʢʦʶ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʘʮʽʾ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ. 

ʐʣʫʥʢʦʚʘ ʬʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʩʝʢʨʝʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʰʣʫʥʢʘ ʾʞʝʶ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʥʴʦʛʦ. ɺʦʥʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʧʣʠʚʫ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, ʤʝʪʘʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʛʫʤʦʨʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ: ʛʘʩʪʨʠʥʫ ʪʘ ʛʽʩʪʘʤʽʥʫ (ʩʭʝʤʘ 6). ʉʝʢʨʝʮʽʷ 

ʛʘʩʪʨʠʥʫ ʚ ʮʶ ʬʘʟʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢ ʧʨʷʤʠʤ ʚʘʛʘʣʴʥʠʤ ʚʧʣʠʚʦʤ, ʪʘʢ ʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʛʦ ʡ ʭʽʤʽʯʥʦʛʦ ʧʦʜʨʘʟʥʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʧʽʣʦʨʠʯʥʦʛʦ 

ʚʽʜʜʽʣʫ ʰʣʫʥʢʘ. ʍʽʤʽʯʥʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʩʝʢʨʝʮʽʾ ʛʘʩʪʨʠʥʫ ʻ ʧʨʦʜʫʢʪʠ 

ʛʽʜʨʦʣʽʟʫ ʙʽʣʢʽʚ, ʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʤô̫ ʩʥʠʡ ʙʫʣʴʡʦʥ), ʢʘʧʫʩʪʷʥʠʡ ʩʽʢ, 

ʘʣʢʦʛʦʣʴ. 



 
49 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʛʘʩʪʨʠʥ ʩʪʠʤʫʣʶʻ ʚʠʚʽʣʴʥʝʥʥʷ ʛʽʩʪʘʤʽʥʫ ʟ ʪʫʯʥʠʭ 

ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ 

ʦʙʢʣʘʜʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʚʠʜʽʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʦʢʫ ʚʠʩʦʢʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ. ʇʽʜʚʠʱʝʥʘ ʩʝʢʨʝʮʽʷ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʥʘ ʪʣʽ ʨʫʡʥʫʚʘʥʥʷ 

ʩʣʠʟʦʚʦ-ʙʽʢʘʨʙʦʥʘʪʥʦʛʦ ʙʘʨô̒ ʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ (ʛʘʩʪʨʠʪ) ʽ ʥʘʚʽʪʴ ʫʪʚʦʨʝʥʥʷ ʚʠʨʘʟʢʠ. 

  

ʉʭʝʤʘ 6. ʈʝʛʫʣʷʮʽ̫  ʩʝʢʨʝʮʽʾ ʰʣʫʥʢʘ 

ʉʪʠʤʫʣʶ ʪʁɹ ɻʘʣʴʤʫʶʪʴ 

ʉʝʢʨʝʮʽʁ 

1. ʅʝʨʚʦʚʠʡ ʤʝʭʘʥʽʟʤ:  

ï ʙʣʫʢʘʶʯʠʡ ʥʝʨʚ ï ʧʨʷʤʘ  ʜʽʷ 

ʯʝʨʝʟ ʘʮʝʪʠʣʭʦʣʥ̔ (ʩʪʠʤʫʣʷʮʽ̫  

ʩʝʢʨʝʮʽʾ HCl); 

 

2. ɻʫʤʦʨʘʣʴʥʠʡ ʤʝʭʘʥʟ̔ʤ:  

ï ʘʮʝʪʠʣʭʦʣʥ̔, ʛʘʩʪʨʠʥ, ʛʩ̔ʪʘʤʥ̔ ï 

ʚʟʘʻʤʥʦ ʧʽʜʩʠʣʶʶʪʴ ʜʽʶ ʦʜʠʥ 

ʦʜʥʦʛʦ; 

ï ʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ. 

1. ʅʝʨʚʦʚʠʡ ʤʝʭʘʥʽʟʤ:  

ï ʩʠʤʧʘʪʠʯʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ (ʙʣ̔ʴ, 

ʝʤʦʮ̔ʾ, ̔ʥʪʝʥʩʠʚʥʘ ʬʟ̔ʠʯʥʘ ʨʦʙʦʪʘ); 

 

2. ɻʫʤʦʨʘʣʴʥʠʡ ʤʝʭʘʥʟ̔ʤ: 

ʩʦʤʘʪʦʩʪʘʪʠʥ, ʝʥʪʝʨʦʛʘʩʪʨʦʥ, 

ʙʫʣʴʙʦʛʘʩʪʨʦʥ, ʩʝʨʦʪʦʥʽʥ, ʩʝʢʨʝʪʠʥ, 

ɻɯʇ, ʍʎʂ-ʇɿ, ɺɯʇ. 

 

3.  ɾʠʨʥʠʡ  ʭʽʤʫʩ  ʫ  12-ʧʘʣʽʡ  ʢʠʰʮʽ. 

 

ʇʽʜ ʯʘʩ ʢʠʢhʦʚʦʾ ʬʘʟʠ ʟʨʦʩʪʘʻ ʨʦʣʴ ʛʫʤʦʨʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʢʦʣʠ, 

ʢʨʽʤ ʧʦʜʨʘʟʥʝʥʥʷ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʽʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʪʠʤʫʣʷʮʽʷ ʾʾ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʜʫʢʪʘʤʠ ʛʽʜʨʦʣʽʟʫ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʙʽʣʢʽʚ, ʘʙʦ ʧʨʦʜʫʢʪʘʤʠ, ʱʦ ʘʢʪʠʚʫʶʪʴ 

ʰʣʫʥʢʦʚʫ ʩʝʢʨʝʮʽʶ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʚʠʚʽʣʴʥʝʥʥʷ ʛʘʩʪʨʠʥʫ. ʅʘʚʧʘʢʠ, 

ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʞʠʨʫ, ʚʫʛʣʝʚʦʜʽʚ (ʷʢʽ ʥʝ ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ ʚ ʰʣʫʥʢʫ), 

ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʣʦʛʦ ʭʽʤʫʩʫ ʚ ʢʠʰʝʯʥʠʢ (ʨʅ ʤʝʥʰʝ 3,0) ʛʘʣʴʤʫʶʪʴ 

ʰʣʫʥʢʦʚʫ ʩʝʢʨʝʮʽʶ ʚ ʮʶ ʬʘʟʫ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ ʽʥʪʝʩʪʠʥʘʣʴʥʽ ʛʦʨʤʦʥʠ 

(ʩʝʢʨʝʪʠʥ, ʍʎʂ-ʇɿ, ʝʥʪʝʨʦʛʘʩʪʨʦʥ). 

ʂʽʣʴʢʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʡ ʢʠʩʣʦʪʥʽʩʪʴ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʾʞʽ. ɺʧʣʠʚ ʭʘʨʯʦʚʠʭ ʨʝʞʠʤʽʚ ʥʘ ʰʣʫʥʢʦʚʫ ʩʝʢʨʝʮʽʶ 

ʩʚʦʛʦ ʯʘʩʫ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ɯ. ʇ. ʇʘʚʣʦʚʘ. ʎʽ ʚʽʜʦʤʦʩʪʽ ʩʢʣʘʣʠ 

ʬʽʟʽʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʜʽʻʪʦʣʦʛʽʾ. ɺʽʜʦʤʦ, ʱʦ 

ʪʨʠʚʘʣʝ ʚʞʠʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʦʾ ʾʞʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ, ʘ ʙʽʣʢʽʚ ï 

ʥʘʚʧʘʢʠ ï ʜʦ ʩʪʠʤʫʣʷʮʽʾ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ, ï ʚ ʦʩʥʦʚʥʦʤʫ, ʫ ʜʨʫʛʫ ʪʘ 

ʪʨʝʪʶ ʬʘʟʠ. ʍʘʨʘʢʪʝʨ ʾʞʽ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʢʽʣʴʢʽʩʪʴ ʩʝʢʨʝʪʫ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ, ʘʣʝ ʡ ʥʘ ʡʦʛʦ ʩʢʣʘʜ: ʫ ʨʘʟʽ ʧʝʨʝʚʘʞʘʥʥ ̫ʚ ʨʘʮʽʦʥʽ ʨʦʩʣʠʥʥʦʾ ʾʞʽ 
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ʚʽʥ ʦʜʠʥ (ʬʽʪʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ), ʪʚʘʨʠʥʥʦʾ ï ʽʥʰʠʡ 

(ʟʦʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ). 

 

ɺʩʤʦʢʪʫʚʘʥʥʷ 

ɺʥʝʩʦʢ ʰʣʫʥʢʘ ʚ ʘʙʩʦʨʙʮʽʶ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʝʟʥʘʯʥʠʡ ʽ ʚʽʥ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʱʦʜʦ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʝ ʚʠʤʘʛʘʶʪʴ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʛʽʜʨʦʣʽʟʫ. ʂʨʽʤ ʥʠʭ ʫ ʰʣʫʥʢʫ ʚʩʤʦʢʪʫʶʪʴʩʷ ʘʣʢʦʛʦʣʴ, 

ʝʢʩʪʨʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʜʝʷʢʘ ʢʽʣʴʢʘ ʧʨʦʜʫʢʪʽʚ ʛʽʜʨʦʣʽʟʫ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ. 

 

ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʰʣʫʥʢʘ 

ʌʫʥʢʮʽʾ ʰʣʫʥʢʘ ʜʦʩʣʽʜʞʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

(ʙʝʟʟʦʥʜʦʚʠʭ ʪʘ ʟʦʥʜʦʚʠʭ) ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ (ʩʭʝʤʘ 7). 

ʉʭʝʤʘ 7. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʫʥʢʘ 

ɹʝʟʟʦʥʜʦʚ ̔ ɿʦʥʜʦʚ ̔ ʃʘʙʦʨʘʪʦʨʥ ̔

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʽ 

ʋɿɼ 

ʄʘʥʦʤʝʪʨʽʷ 

ɽʣʝʢʪʨʦʛʘʩʪʨʦʛʨʘʬʽʷ 

ɿʦʥʜʫʚʘʥʥʷ 

ɽʥʜʦʩʢʦʧʽʯʥʽ 

(ʝʟʦʬʘʛʦʛʘʩʪʨʦ-

ʜʫʦʜʝʥʦʩʢʦʧʽʷ) 

ɺʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʘ 

ʨʅ-ʤʝʪʨʽʷ 

ɿʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ 

ɸʥʘʣʽʟ ʢʘʣʫ ʥʘ ʧʨʠʭʦʚʘʥʫ 

ʢʨʦʚ 

ʄʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ 

H.pylori (13ʉ ʩʝʯʦʚʠʥʥʠʡ 

ʜʠʭʘʣʴʥʠʡ ʪʝʩʪ, 

 ʫʨʝʘʟʥʠʡ ʪʝʩʪ, ʇʃʈ ʪʘ 

ʽʥʰʽ.) 

 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʪʘ ʝʥʜʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚ 

ʜʽʘʛʥʦʩʪʠʮʽ ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʫʥʢʘ, ʜʦʟʚʦʣʷʶʯʠ ʦʙô̒ ʢʪʠʚʥʦ ʦʮʽʥʠʪʠ 

ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʩʪʽʥʦʢ ʰʣʫʥʢʘ. 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʜʚʽʡʥʠʤ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʙʘʨʽʻʚʦʶ 

ʩʫʩʧʝʥʟʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʽʘʛʥʦʩʪʠʮʽ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʧʫʭʣʠʥ 

ʰʣʫʥʢʘ; ʧʨʠ ʮʴʦʤʫ ʦʮʽʥʶʶʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʣʫʥʢʘ, ʡʦʛʦ ʬʦʨʤʫ, ʨʝʣʴʻʬ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʨʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ. 

 ɼʦ ʝʥʜʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʫʥʢʘ ʚʽʜʥʦʩʠʪʴʩʷ 

ʝʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʽʷ (ɽɻɼʉ). ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʴʥʦ ʦʛʣʷʥʫʪʠ 

ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʚʩʽʭ ʚʽʜʜʽʣʽʚ ʰʣʫʥʢʘ, ʚʠʷʚʠʪʠ ʧʘʪʦʣʦʛʽʯʥʫ ʜʽʣʷʥʢʫ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʾʾ ʨʦʟʤʽʨʠ, ʟʜʽʡʩʥʠʪʠ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʜʽʘʛʥʦʩʪʠʯʥʽ, ʘ 

ʡ ʣʽʢʫʚʘʣʴʥʽ ʤʘʥʽʧʫʣʷʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʩʫʪʪʻʚʦʤʫ ʩʢʦʨʦʯʝʥʥʶ ʧʦʨʦʞʥʠʥʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʘʥʘʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ. ɽɻɼʉ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʚʟʷʪʪʷʤ ʙʽʦʧʩʽʾ ʩʣʠʟʦʚʦʾ ʘʙʦ ʧʨʦʙ ʚʤʽʩʪʫ ʰʣʫʥʢʘ ʟ 

ʧʦʜʘʣʴʰʠʤ ʾʭ ʘʥʘʣʽʟʦʤ. ɽɻɼʉ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʨʅ ʧʨʠʩʪʽʥʢʦʚʦ ʚ 
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ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʧʦʚʝʨʭʥʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʚʝʜʝʥʥʷ ʛʘʩʪʨʦʩʢʦʧʘ ʻ ʧʨʦʮʝʜʫʨʦʶ, ʱʦ ʩʪʠʤʫʣʶʻ 

ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ, ʪʦʤʫ ʟʥʘʯʝʥʥʷ pH, ʱʦ ʚʠʤʽʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʝʥʜʦʩʢʦʧʽʯʥʦ ʾʨʅ-ʤʝʪʨʽʾ, ʚʚʘʞʘʶʪʴʩʷ ʩʪʠʤʫʣʴʦʚʘʥʠʤʠ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ: ʟʦʥʘ ʘʢʪʠʚʥʦʛʦ 

ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ: ʪʽʣʦ ʪʘ ʩʢʣʝʧʽʥʥʷ (ʨʅ = 0,9 ï 2,5) ʪʘ 

ʢʠʩʣʦʪʦʥʝʡʪʨʘʣʽʟʫʶʯʘ ʟʦʥʘ: ʘʥʪʨʘʣʴʥʠʡ ʚʽʜʜʽʣ (ʨʅ = 1,3 ï 7,4). 

ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʝʥʜʦʩʢʦʧʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʦʜʷʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʝ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʋɿɼ) ʰʣʫʥʢʘ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ 

ʚʠʧʦʨʦʞʥʝʥʥʷ ʰʣʫʥʢʘ, ʚʠʷʚʠʪʠ ʧʦʪʦʚʱʝʥʥʷ ʡʦʛʦ ʩʪʽʥʦʢ ʫ ʨʘʟʽ ʨʽʟʥʠʭ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥ,ɹ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʪʘ ʛʣʠʙʠʥʫ ʫʨʘʞʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ 

ʛʝʥʝʟʫ ʪʘ ʩʪʘʥ ʧʨʠʣʝʛʣʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟô̫ ʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ 

ʜʠʩʪʘʥʮʽʡʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʣʝʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ: ʨʘʜʽʦʪʝʣʝʤʝʪʨʽʶ ʪʘ 

ʢʘʧʩʫʣʴʥʫ ʝʥʜʦʩʢʦʧʽʶ. ʇʨʠ ʮʴʦʤʫ ʧʘʮʽʻʥʪ ʢʦʚʪʘʻ ʢʘʧʩʫʣʫ, ʱʦ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʜʘʪʯʠʢʠ, ʩʠʛʥʘʣʠ ʚʽʜ ʷʢʠʭ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʟʘʧʠʩʫʶʯʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʽʣʽ ʧʘʮʽʻʥʪʘ.   

ʈʘʜʽʦʪʝʣʝʤʝʪʨʽʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʨʅ, ʪʝʤʧʝʨʘʪʫʨʫ, 

ʚʥʫʪʨʽʰʥʴʦʧʦʨʦʞʥʠʥʥʠʡ ʪʠʩʢ ʥʝ ʪʽʣʴʢʠ ʚ ʰʣʫʥʢʫ, ʘ ʡ ʧʦ ʜʦʚʞʠʥʽ ʚʩʴʦʛʦ 

ʐʂʊ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʩʫʣʴʥʦʾ ʝʥʜʦʩʢʦʧʽʾ, ʟʘʚʜʷʢʠ ʚʙʫʜʦʚʘʥʽʡ 

ʚʽʜʝʦʢʘʤʝʨʽ, ʤʦʞʥʘ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʟʨʦʙʠʪʠ ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʟʥʽʤʢʽʚ ʫ 

ʧʨʦʮʝʩʽ ʧʨʦʭʦʜʞʝʥʥʷ ʢʘʧʩʫʣʦʶ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʐʂʊ. 

ɼʣʷ ʦʮʽʥʢʠ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʝʣʝʢʪʨʦʛʘʩʪʨʦʛʨʘʬʽʶ ï ʤʝʪʦʜ ʨʝʻʩʪʨʘʮʽʾ ʙʽʦʝʣʝʢʪʨʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʘ 

(ʝʣʝʢʪʨʦʛʘʩʪʨʦʛʨʘʤʠ ï ɽɻɻ) ʟ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʧʘʮʽʻʥʪʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʡʦʛʦ ʤʦʪʦʨʥʦ-ʝʚʘʢʫʘʪʦʨʥʫ ʬʫʥʢʮʽʶ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ (ʥʘʪʱʝʩʝʨʮʝ, ʧʽʩʣʷ ʾʜʠ, 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʦʾ ʤʘʥʽʧʫʣʷʮʽʾ). 

ʈʝʻʩʪʨʘʮʽʶ ɽɻɻ ʧʨʦʚʦʜʷʪʴ ʧʨʦʪʷʛʦʤ 60-90 ʭʚʠʣʠʥ, ʧʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʠʡ 

ʝʣʝʢʪʨʦʜ ʥʘʢʣʘʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʘ ʧʘʩʠʚʥʠʡ 

ʬʽʢʩʫʶʪʴ ʥʘ ʛʦʤʽʣʮʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʫ ʜʚʘ ʝʪʘʧʠ: ʥʘ ʛʦʣʦʜʥʠʡ 

ʰʣʫʥʦʢ ʪʘ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʾʞʽ. ɺʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ɽɻɻ ï 

ʜʦʤʽʥʫʶʯʫ ʯʘʩʪʦʪʫ ʪʘ ʘʤʧʣʽʪʫʜʫ ʭʚʠʣʴ. 

ʋ ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ ʘʤʧʣʽʪʫʜʘ ʟʫʙʮʽʚ ʧʽʩʣʷ ʩʥʽʜʘʥʢʫ ʩʪʘʥʦʚʠʪʴ 0,3-0,4 

ʤɺ. ʈʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʛʽʧʝʨʢʽʥʝʪʠʯʥʽ (ʟ ʘʤʧʣʽʪʫʜʦʶ 0,5-0,8 ʤɺ) ʘʙʦ 

ʛʽʧʦʢʽʥʝʪʠʯʥʽ (<0,2 ʤɺ) ʪʠʧʠ ɽɻɻ. ɺʽʜʭʠʣʝʥʥʷ ʜʦʤʽʥʫʶʯʦʾ ʯʘʩʪʦʪʠ ʚʽʜ 

ʥʦʨʤʠ ʻ ʦʟʥʘʢʦʶ ʧʦʨʫʰʝʥʴ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ 

ʨʦʟʚʠʪʢʫ ʩʪʝʥʦʟʫ (ʟʚʫʞʝʥʥʷ) ʚʦʨʦʪʘʨʷ ʟʫʙʮʽ ɽɻɻ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʠʤ ʚʦʣʴʪʘʞʝʤ, ʷʢʠʡ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 ʤɺ. 
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ʆʧʦʩʝʨʝʜʢʦʚʘʥʦ ʦʮʽʥʠʪʠ ʤʦʪʦʨʥʫ ʬʫʥʢʮʽʶ ʰʣʫʥʢʘ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʤʘʥʦʤʝʪʨʽʾ (ʛʘʩʪʨʦʤʘʥʦʤʝʪʨʽʾ), ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʠʤʽʨʷʪʠ ʪʠʩʢ ʫ ʧʨʦʩʚʽʪʽ ʰʣʫʥʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʣʦʥʽʚ ʽ ʢʘʪʝʪʝʨʽʚ ʪʘ 

ʜʦʜʘʪʢʦʚʦ ʟʜʽʡʩʥʠʪʠ ʛʨʘʬʽʯʥʫ ʨʝʻʩʪʨʘʮʽʶ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʘ 

(ʛʘʩʪʨʦʛʨʘʬʽʶ). ʋ ʥʦʨʤʽ ʫ ʬʫʥʜʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ ʰʣʫʥʢʘ ʪʠʩʢ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 3 ʜʦ 10 ʤʤ ʨʪ. ʩʪ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʪʘ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʚʘʢʫʘʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʘʜʽʦʥʫʢʣʽʜʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʩʮʠʥʪʠʛʨʘʬʽʶ, ʷʢʽ ʪʘʢʦʞ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʷʚʠʪʠ ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʠʡ ʨʝʬʣʶʢʩ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ 

ʟʦʥʜʫʚʘʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ ʚʽʜʥʦʩʷʪʴ ʦʙʩʷʛ, 

ʩʢʣʘʜ, ʬʝʨʤʝʥʪʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʜʝʙʽʪ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ 

ʢʠʩʣʦʪʠ ʪʘ ʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʚʤʽʩʪʫ ʰʣʫʥʢʘ. 

ʇʨʦ ʧʨʦʪʝʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʜʘʻ ʫʷʚʣʝʥʥʷ 

ʰʚʠʜʢʽʩʪʴ ʛʽʜʨʦʣʽʟʫ ʙʽʣʢʘ (ʷʻʯʥʦʛʦ, ʢʘʟʝʾʥʫ, ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʪʘ ʽʥʰʠʭ). 

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʙʘʟʘʣʴʥʫ ʢʠʩʣʦʪʥʫ ʧʨʦʜʫʢʮʽʶ (ɹʂʇ), ʢʠʩʣʦʪʥʫ 

ʧʨʦʜʫʢʮʽʶ ʧʽʩʣʷ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ (ʉʂʇ) ʛʽʩʪʘʤʽʥʦʤ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ (ʄʂʇ) ʛʘʩʪʨʠʥʦʤ ʘʙʦ ʡʦʛʦ ʩʠʥʪʝʪʠʯʥʠʤ 

ʘʥʘʣʦʛʦʤ ï ʧʝʥʪʘʛʘʩʪʨʠʥʦʤ, ï ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʪʽ ʧʘʮʽʻʥʪʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮ ̫1. ʅʦʨʤʘʪʠʚʥʽ ʚʝʣʠʯʠʥʠ ʢʠʩʣʦʪʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʇʝʨ̔ʦʜ ʩʝʢʨʝʮʽʾ ʉʪʘʪʴ 
ʂʠʩʣʦʪʥʘ ʧʨʦʜʫʢʮʽ̫ , ʤʤʦʣʴ/ʛ 

ʄʝʞʘ ʢʦʣʠʚʘʥʴ ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ 

ɹʂʇ 
ʯ 0-5,0 3,5 

ʞ 0-4,0 2,5 

ʉʂʇ 
ʯ 6,0-16,0 11,5 

ʞ 5,0-13,0 9,0 

ʄʂʇ 
ʯ 18,0-26,0 22,0 

ʞ 12,0-18,0 15,0 

 

ʇʦʢʘʟʥʠʢʠ ʉʂʇ ʪʘ ʄʂʇ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʦʙʢʣʘʜʘʣʴʥʠʭ ʢʣʽʪʠʥ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʩʪʫʧʽʥʴ ʘʪʨʦʬʽʾ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʭʚʦʨʦʛʦ. 

ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʘ 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʘ ï ʚʥʫʪʨʽʰʥʴʦʰʣʫʥʢʦʚʘ (ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʘ) ʨʅ-ʤʝʪʨʽʷ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ï ʘʮʠʜʦʛʘʩʪʨʦʤʝʪʨʽʚ, 

ʦʩʥʘʱʝʥʠʭ ʨʅ-ʟʦʥʜʘʤʠ ʟ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʜʘʪʯʠʢʘʤʠ pH, ï 
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ʚʠʤʽʨʶʚʘʪʠ ʢʠʩʣʦʪʥʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʚ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʰʣʫʥʢʘ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʨʅ-ʤʝʪʨʽʶ ʢʦʨʦʪʢʦʯʘʩʥʫ ʪʘ ʜʦʙʦʚʫ. 

ʇʽʜ ʯʘʩ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʨʅ-ʤʝʪʨʽʾ ʧʘʮʽʻʥʪʫ ʚʚʦʜʷʪʴ ʨʅ-ʟʦʥʜ ʧʝʨʦʨʘʣʴʥʦ 

(ʯʝʨʝʟ ʨʦʪ) ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʙʘʟʘʣʴʥʫ (ʫ ʤʽʞʪʨʘʚʥʠʡ ʧʝʨʽʦʜ) ʪʘ ʩʪʠʤʫʣʴʦʚʘʥʫ 

(ʧʽʩʣʷ ʚʧʣʠʚʫ ʩʪʠʤʫʣʷʪʦʨʽʚ) ʢʠʩʣʦʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ 

(ʪʘʙʣ. 2). 

ʊʘʙʣʠʮ ̫2. ʆʮʽʥʢʘ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʰʣʫʥʢʘ ʟʘ ʨʽʚʥʝʤ ʢʠʩʣʦʪʥʦʩʪʽ 

ʉʪʘʥ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʚ ʪʽʣʽ 

ʰʣʫʥʢʘ 

ʂʠʩʣʦʪʥʩ̔ʪʴ, ʦʜ. pH 

ɹʘʟʘʣʴʥʘ ʉʪʠʤʫʣʴʦʚʘʥʘ 

ɻʽʧʝʨʘʮʠʜʥʽʩʪʴ, ʙʝʟʧʝʨʝʨʚʥʝ 

ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ 

0,9 ï 1,5 0,9 ï 1,2 

ʅʦʨʤʘʮʠʜʥʽʩʪʴ, ʙʝʟʧʝʨʝʨʚʥʝ 

ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ 

1,6 ï 2,0 1,2 ï 2,0 

ɻ̔ʧʦʘʮʠʜʥʩ̔ʪʴ 2,1 ï 6,0 2,1 ï 3,0 

ʉʫʙʘʥʘʮʠʜʥʩ̔ʪʴ  3,1 ï 5,0 

ɸʥʘʮʠʜʥʩ̔ʪʴ ʙʽʣʴʰʝ 6,0 ʙʽʣʴʰʝ 5,0 

 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʙʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʅ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʘʥʩʥʘʟʘʣʴʥʽ 

ʟʦʥʜʠ (ʚʚʦʜʷʪʴʩʷ ʢʨʽʟʴ ʥʽʩ). ɺʽʥ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʜʦʙʦʚʠʡ ʨʠʪʤ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʝʢʨʝʮʽʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ (ʥʝʩʧʘʥʥʷ, ʩʦʥ, 

ʧʨʠʡʦʤ ʾʞʽ, ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ), ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʥʘ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ (ʢʫʨʽʥʥʷ, ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʪʦʯʥʦ ʬʽʢʩʫʚʘʪʠ 

ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʽ ʪʘ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʴʥʽ ʨʝʬʣʶʢʩʠ (ʤʘʣ. 6). 

 
ʄʘʣ. 6. ɼʦʙʦʚʘ ʨʅ-ʛʨʘʤʘ ʪʽʣʘ ʰʣʫʥʢʘ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ 

(ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ) ʪʘ ʭʚʦʨʦʛʦ ʥʘ ʚʠʨʘʟʢʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ 

(ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ). ʄʦʤʝʥʪʠ ʧʨʠʡʦʤʫ ʾʞʽ ʚʽʜʤʽʯʝʥʽ ʩʪʨʽʣʢʘʤʠ ʟ ʥʘʧʠʩʦʤ 

çɰʞʘè 
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ʆʮʽʥʢʫ ʩʪʘʥʫ ʢʠʩʣʦʪʦʥʝʡʪʨʘʣʽʟʫʶʯʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ ʧʨʦʚʦʜʷʪʴ, 

ʦʙʯʠʩʣʶʶʯʠ ʨʽʟʥʠʮʶ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʤʽʥʽʤʘʣʴʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ (ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ ʨʅ) ʚ ʘʥʪʨʫʤʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ (ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʦʤʫ pH) ʫ ʪʽʣʽ ʰʣʫʥʢʘ (ʪʘʙʣ. 3).  

 

ʊʘʙʣʠʮ ̫3. ʆʮ̔ʥʢʘ ʢʠʩʣʦʪʦʥʝʡʪʨʘʣʽʟʘʮʽʾ ʰʣʫʥʢʘ ʟʘ ʨʽʚʥʝʤ ʢʠʩʣʦʪʥʦʩʪʽ 
ʄʥ̔̔ʤʘʣʴʥʘ  ʢʠʩʣʦʪʥʩ̔ʪʴ  (ʘʥʪʨʫʤ)  ï 

ʤʘʢʩʠʤʘʣʴʥʘ ʢʠʩʣʦʪʥʩ̔ʪʴ (ʪ̔ʣʦ hʣʫʥʢʘ), ʦʜ. pH  

ʉʪʘʥ ʢʠʩʣʦʪʦʥʝʡʪʨʘʣʽʟʘʮʽʾ 

4,0 ̔  ʙ̔ʣɹ ʝh ʂʦʤʧʝʥʩʦʚʘʥʘ ʬʫʥʢʮʽʷ 

1,5 ï 3,9 ʉʫʙʢʦʤʧʝʥʩʦʚʘʥʘ ʬʫʥʢʮʽ̫ 

ʤʝʥhʝ 1,5 ɼʝʢʦʤʧʝʥʩʦʚʘʥʘ ʬʫʥʢʮʽ̫ 

 

ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʘ ʢʠʩʣʦʪʥʽʩʪʴ ʫ ʰʣʫʥʢʫ 0,86 ʨʅ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʢʠʩʣʦʪʦʧʨʦʜʫʢʮʽʾ 160 ʤʤʦʣʴ/ʣ. ʄʽʥʽʤʘʣʴʥʘ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʘ 

ʢʠʩʣʦʪʥʽʩʪʴ ʫ ʰʣʫʥʢʫ 8,3 ʨʅ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʠʩʣʦʪʥʦʩʪʽ ʥʘʩʠʯʝʥʦʛʦ 

ʨʦʟʯʠʥʫ ʽʦʥʽʚ HCO3
-.  

ʇʦʨʫʰʝʥʥʷ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦ  ʁ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥ.ɹ ʇʽʜʚʠʱʝʥʥʷ ʢʠʩʣʦʪʦʧʨʦʜʫʢʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʢʠʩʣʦʪʦʟʘʣʝʞʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ: ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ, ʨʝʬʣʶʢʩ-ʝʟʦʬʘʛʽʪʫ ʪʘ 

ʽʥhʠʭ. ɿʥʠʞʝʥʥʷ ʢʠʩʣʦʪʦʧʨʦʜʫʢʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʝʚʥʦʤʫ ʟʚô̫ ʟʢʫ ʟ 

ʨʦʟʚʠʪʢʦʤ ʥʦʚʦʫʪʚʦʨʝʥʴ ʰʣʫʥʢʘ, ʟʤʽʥʦʶ ʤʽʢʨʦʬʣʦʨʠ ʐʂʊ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ, ï ʧʦʨʫʰʝʥʥʷʤ ʢʠʰʢʦʚʦʛʦ ʪʨʘʚʣʝʥʥʷ. ɿʘ ʧʦʢʘʟʥʠʢʽʚ ʨʅ ʧʦʥʘʜ 4 

ʧʨʦʮʝʩ ʪʨʘʚʣʝʥʥʷ ʚ ʰʣʫʥʢʫ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʧʝʧʩʠʥʦʛʝʥ ʥʝ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʝʧʩʠʥ. 

ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʢʠʩʣʦʪʦʟʘʣʝʞʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʫ ʧʘʪʦʛʝʥʝʟʽ ʷʢʠʭ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʽʜʚʠʱʝʥʘ ʢʠʩʣʦʪʥʘ ʧʨʦʜʫʢʮʽʷ ʚ ʰʣʫʥʢʫ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤʠ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʘ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʨʘʟʮʽ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ 

ʢʠʰʢʠ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʴ ʪʘʢʝ ʫʩʢʣʘʜʥʝʥʥʷ ʷʢ ʧʠʣʦʨʦʜʫʦʜʝʥʘʣʴʥʠʡ ʩʪʝʥʦʟ 

(ʟʚʫʞʝʥʥʷ), ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ ʝʚʘʢʫʘʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ. ʋ ʨʘʟʽ 

ʧʦʩʠʣʝʥʥʽ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩ çʟʘʢʠʩʣʝʥʥʷè 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ ʯʝʨʝʟ ʧʨʠʩʢʦʨʝʥʥʷ ʰʣʫʥʢʦʚʦʾ ʝʚʘʢʫʘʮʽʾ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʭʝʣʽʢʦʙʘʢʪʝʨʽʦʟʫ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʙʘʛʘʪʦ ʫʚʘʛʠ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʷʚʣʝʥʥʶ Helicobacter pylori (ʅp) ʷʢ ʦʜʥʦʤʫ ʟ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦʨʫʰʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ. 

ɺʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ ʅp ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ 

ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʽʥʚʘʟʠʚʥʠʤʠ ʚ ʨʘʟʽ ʧʨʦʚʝʜʝʥʥ ̫ ʝʥʜʦʩʢʦʧʽʾ ʪʘ ʙʽʦʧʩʽʾ 

(ʰʚʠʜʢʠʡ ʫʨʝʘʟʥʠʡ ʪʝʩʪ, ʛʽʩʪʦʣʦʛʽʯʥʠʡ  ̔ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ) ʪʘ 

ʥʝʽʥʚʘʟʠʚʥʠʤʠ (ʫʨʝʘʟʥʠʡ ʜʠʭʘʣʴʥʠʡ ʪʘ ʩʝʨʦʣʦʛʽʯʥʠʡ ʪʝʩʪʠ, ʘʥʘʣʽʟ ʢʘʣʫ ʥʘ 

ʘʥʪʠʛʝʥʠ). ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ (ʫʨʝʘʟʥʠʡ ʪʘ ʜʠʭʘʣʴʥʠʡ ʪʝʩʪʠ) ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʟʜʘʪʥʦʩʪʽ Hp ʨʦʟʱʝʧʣʶʚʘʪʠ ʩʝʯʦʚʠʥʫ. ɼʽʘʛʥʦʩʪʠʯʥʘ ʯʫʪʣʠʚʽʩʪʴ ʮʠʭ ʪʝʩʪʽʚ 
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ʧʝʨʝʚʠʱʫʻ 95%. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʧʽʜ ʯʘʩ ʧʝʨʚʠʥʥʦ ʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʽʥʬʝʢʮʽʾ ʅp ʻ ʥʝʜʦʨʦʛʠʡ ʰʚʠʜʢʠʡ ʫʨʝʘʟʥʠʡ ʪʝʩʪ. ɺʽʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʟʥʘʯʝʥʥʽ ʟʤʽʥʠ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʽʥʜʠʢʘʪʦʨʘ, ʷʢʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʥʷ ʘʤʽʘʢʫ ʧʽʜ ʯʘʩ ʨʦʟʱʝʧʣʝʥʥ ̫ʩʝʯʦʚʠʥʠ 

ʫʨʝʘʟʦʶ ʙʘʢʪʝʨʽʡ. ʋ ʨʘʟʽ ʧʨʦʚʝʜʝʥʥ ̫ʜʠʭʘʣʴʥʦʛʦ ʪʝʩʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʝʯʦʚʠʥʠ, ʤʽʯʝʥʦʾ ʽʟʦʪʦʧʘʤʠ ʚʫʛʣʝʮʶ C13 ʽ C14, ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʅp ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ ʩʫʜʷʪʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ʤʽʯʝʥʦʛʦ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ. 

ɺʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʻ ʟʘʨʘʟ ʚʠʟʥʘʯʝʥʥʷ ɼʅʂ ʅp ʫ ʩʣʠʟʦʚʽʡ 

ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ, ʩʣʠʥʽ ʪʦʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ 

ʨʝʘʢʮʽʾ (ʇʃʈ), ʜʝ ʩʫʙʩʪʨʘʪʘʤʠ ʻ ʙʽʦʧʪʘʪ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ, ʤʘʟʦʢ 

ʘʙʦ ʟʽʰʢʨʽʙ ʰʣʫʥʢʦʚʦʛʦ ʩʣʠʟʫ. ʄʝʪʦʜʠʢʘ ʩʷʛʘʻ 100% ʯʫʪʣʠʚʦʩʪʽ. 

 ʂʨʽʤ ʮʴʦʛʦ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʧʘʪʦʣʦʛʽʾ ʰʣʫʥʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʽʥʽʯʥʽ 

ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʢʨʦʚʽ (ʟʘʛʘʣʴʥʠʡ ʪʘ ʙʽʦʭʽʤʽʯʥʠʡ), ʘʥʘʣʽʟ ʩʝʯʽ, ʘ 

ʪʘʢʦʞ ʘʥʘʣʽʟ ʢʘʣʫ ʥʘ ʧʨʠʭʦʚʘʥʫ ʢʨʦʚ. 

 

ʇʨʦʬ̔ʣ̔ʟʘʮ̫̔ ʟʥʘʥ ɹ 

ʇʝʜʽʘʪʨʽʷ ʪʘ ʛʝʨʽʘʪʨʽʷ. ʐʣʫʥʦʢ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʤʘʻ ʪʘʢʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʻʤʥʽʩʪʴ 5-10 ʤʣ, ʷʢʘ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʜʦ 250-300 ʤʣ. ɿʨʦʩʪʘʥʥʷ ʤʘʩʠ ʰʣʫʥʢʘ 

ʧʦʚô̫ ʟʘʥʝ ʟ ʧʝʨʝʭʦʜʦʤ ʥʘ ʟʤʽʰʘʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʽ ʚʦʥʦ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʽʚ ʨʘʥʥʴʦʛʦ (ʚʽʜ ʨʦʢʫ ʜʦ 3 ʨʦʢʽʚ) ʪʘ ʧʝʨʰʦʛʦ (3-7 ʨʦʢʽʚ) 

ʜʠʪʠʥʩʪʚʘ. ɺʽʜʥʦʩʥʦ ʤʘʣʘ ʧʦʚʝʨʭʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʧʦʚô̫ ʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʚ ʧʝʨʽʦʜ ʤʦʣʦʯʥʦʛʦ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʮʝʡ 

ʚʽʜʜʽʣ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʻ ʥʝ ʪʽʣʴʢʠ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʪʨʘʚʣʝʥʥʷ, ʘʣʝ ʡ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʨʛʘʥʽʟʤʫ ʥʝʤʦʚʣʷʪʠ 

ʽʤʫʥʦʨʝʘʢʪʠʚʥʠʤʠ ʙʽʣʢʘʤʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʤʦʣʦʢʦʤ ʤʘʪʝʨʽ. ʄʘʣʘ ʚʽʜʥʦʩʥʘ 

ʧʦʚʝʨʭʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʜʝʥʘʪʫʨʘʮʽʾ ʪʘ ʛʽʜʨʦʣʽʟʫ 

ʽʤʫʥʥʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʦʥʪʦʛʝʥʝʟʫ ʜʠʪʠʥʽ, ʦʨʛʘʥʽʟʤ ʷʢʦʾ 

ʱʝ ʥʝ ʟʜʘʪʥʠʡ ʾʭ ʚʠʨʦʙʣʷʪʠ. ɼʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʛʦʣʦʚʥʠʭ ʪʘ ʦʙʢʣʘʜʘʣʴʥʠʭ 

ʛʣʘʥʜʫʣʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʱʝ ʚ ʧʝʨʽʦʜ ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʨʠʯʦʤʫ ʛʦʣʦʚʥʽ ʢʣʽʪʠʥʠ ʧʦʯʠʥʘʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʨʘʥʽʰʝ ʦʙʢʣʘʜʘʣʴʥʠʭ: 

ʧʝʧʩʠʥʦʛʝʥʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʨʘʥʽʰʝ, ʥʽʞ ʩʦʣʷʥʘ ʢʠʩʣʦʪʘ. ʋ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ 

ʢʠʩʣʦʪʥʽʩʪʴ ʫ ʰʣʫʥʢʫ ʜʦ ʧʝʨʰʦʛʦ ʛʦʜʫʚʘʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4,0 ʜʦ 6,5, ʱʦ 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʣʴʥʦʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʟô̫ ʚʣʷʻʪʴʩʷ ʣʠʰʝ ʟʘ 

ʧʝʨʰʦʛʦ ʛʦʜʫʚʘʥʥʷ. ʇʽʩʣʷ ʥʴʦʛʦ ʚʝʣʠʯʠʥʘ ʢʠʩʣʦʪʥʦʩʪʽ ʩʪʘʻ 1,5-2,5. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʝʢʨʝʮʽʾ HCl ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʭʘʨʯʫʚʘʥʥʷ ï ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ 

ʰʪʫʯʥʝ ʚʠʛʦʜʦʚʫʚʘʥʥʷ ʟʙʽʣʴʰʫʻ ʢʠʩʣʦʪʥʽʩʪʴ ʩʦʢʫ ʚ 2-4 ʨʘʟʠ. ʋ ʧʝʨʰʽ ʤʽʩʷʮʽ 

ʞʠʪʪʷ HCl ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʟʨʦʩʪʘʶʯʠ ʜʦ ʢʽʥʮʷ ʧʝʨʰʦʛʦ 

ʨʦʢʫ ʞʠʪʪʷ, ʜʦʩʷʛʘʶʯʠ ʨʽʚʥʷ ʜʦʨʦʩʣʠʭ ʣʠʰʝ ʚ 7-12 ʨʦʢʽʚ. ɿ ʚʽʢʦʤ 
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ʟʙʽʣʴʰʫʻʪʴʩʷ ʡ ʱʽʣʴʥʽʩʪʴ ʟʘʣʦʟ ʥʘ ʧʦʚʝʨʭʥʽ ʩʣʠʟʦʚʦʾ. ʌʝʨʤʝʥʪʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʩʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʭʘʨʯʫʚʘʥʥʷ: ʫ ʧʝʨʰʽ ʤʽʩʷʮʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʨʦʟʱʝʧʣʶʶʪʴʩʷ ʨʦʩʣʠʥʥʽ ʙʽʣʢʠ ʪʘ ʙʽʣʢʠ ʤô̫ ʩʘ. ʏʘʩʪʦʪʘ ʧʝʨʠʩʪʘʣʴʪʠʯʥʠʭ 

ʩʢʦʨʦʯʝʥʴ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ ʩʪʘʥʦʚʠʪʴ 2-4 ʟʘ ʭʚʠʣʠʥʫ, ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʶʯʠʩʴ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 3-ʭ ʨʦʢʽʚ ʞʠʪʪʷ ʪʘ ʚʩʪʘʥʦʚʣʶʶʯʠʩʴ ʥʘ 

ʩʪʘʙʽʣʴʥʠʭ ʚʝʣʠʯʠʥʘʭ ʜʦ 7-ʤʠ ʨʦʢʽʚ. 

 ʋ ʧʦʭʠʣʦʤʫ ʚʽʮʽ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʰʣʫʥʢʘ 

ʟʥʠʞʫʻʪʴʩʷ. ʄʘʻ ʤʽʩʮʝ ʘʪʨʦʬʽʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʟʥʠʞʫʻʪʴʩʷ ʤʦʪʦʨʥʘ 

ʬʫʥʢʮʽʷ. 

ʉʪʦʤʘʪʦʣʦʛʽ̫. ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʰʣʫʥʢʘ ʻ ʟʙʝʨʝʞʝʥʥʷ ʟʫʙʦʱʝʣʝʧʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ 

ʧʝʨʝʞʦʚʫʚʘʥʥʷ ʾʞʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʛʨʫʜʢʠ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʽʜ ʯʘʩ 

ʧʨʦʪʝʟʫʚʘʥʥ ̫ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʝʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʽ ʟʫʙʥʽ ʧʨʦʪʝʟʠ 

ʘʙʦ ʽʤʧʣʘʥʪʘʥʪʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʥʝ ʣʠʰʝ ʧʦʨʫʰʝʥʥʷ ʘʨʪʠʢʫʣʷʮʽʾ, ʘ ʡ 

ʩʝʨʡʦʟʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʚ ʧʨʦʮʝʩʘʭ ʪʨʘʚʣʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʰʣʫʥʢʫ. 

ʌʘʨʤʘʢʦʣʦʛʽ̫. ɿʥʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʮʝʩʽʚ ʪʨʘʚʣʝʥʥʷ ʚ 

ʰʣʫʥʢʫ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ʊʘʢ, ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʟʥʘʡʰʣʠ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʱʦ 

ʛʘʣʴʤʫʶʪʴ ʩʝʢʨʝʮʽʶ ʰʣʫʥʢʦʚʠʭ ʟʘʣʦʟ (ʩʭʝʤʘ 7).  

ʉʭʝʤʘ 7. ʄʝʭʘʥʽʟʤ ʜʽʾ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʘʟʢʦʚʽʡ 

ʭʚʦʨʦʙʽ  
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ʎʽ ʧʨʝʧʘʨʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʘʟʢʦʚʠʭ ʫʨʘʞʝʥʥʷʭ ʰʣʫʥʢʘ. ʗʢ 

ʘʥʪʠʩʝʢʨʝʪʦʨʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʣʦʢʘʪʦʨʠ ʅ2-ʛʽʩʪʘʤʽʥʦʚʠʭ 

ʨʝʮʝʧʪʦʨʽʚ (ʮʠʤʝʪʠʜʠʥ) ʽ ʩʝʣʝʢʪʠʚʥʽ ʙʣʦʢʘʪʦʨʠ ʄ1-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʽʚ 

(ʛʘʩʪʨʦʮʝʧʽʥ), ʙʣʦʢʘʪʦʨʠ ʧʨʦʪʦʥʥʦʾ ʧʦʤʧʠ (ʦʤʝʧʨʘʟʦʣ). 

ɼʣʷ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʤʦʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʧʦʚô̫ ʟʘʥʠʭ 

ʟʽ ʟʥʠʞʝʥʥʷʤ ʪʦʥʫʩʫ ʛʣʘʜʢʠʭ ʤô̫ ʟʽʚ (ʘʪʦʥʽʷ ʰʣʫʥʢʘ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʪʦʥʫʩ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʧʝʨʠʩʪʘʣʴʪʠʢʫ 

ʰʣʫʥʢʘ. ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʤʦʞʫʪʴ ʟʙʫʜʞʫʚʘʪʠ ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ, 

ʜʽʶʯʠ ʷʢ ʝʥʜʦʛʝʥʥʠʡ ʘʮʝʪʠʣʭʦʣʽʥ (ʭʦʣʽʥʦʤʽʤʝʪʠʢʠ) ʘʙʦ ʽʥʘʢʪʠʚʫʚʘʪʠ 

ʭʦʣʽʥʝʩʪʝʨʘʟʫ (ʘʥʪʠʭʦʣʽʥʝʩʪʝʨʘʟʥʽ ʨʝʯʦʚʠʥʠ, ʥʘʧʨʠʢʣʘʜ ʧʨʦʟʝʨʠʥ). ʋ ʨʘʟʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʰʣʫʥʢʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʧʘʟʤʦʤ ʛʣʘʜʢʠʭ ʤô̫ ʟʽʚ 

(ʧʽʣʦʨʦʩʧʘʟʤ), ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʚʧʘʢʠ ʟʥʠʞʫʶʪʴ 

ʪʦʥʫʩ ʛʣʘʜʢʠʭ ʤô̫ ʟʽʚ: ʩʧʘʟʤʦʣʽʪʠʢʠ (ʥʦ-ʰʧʘ) ʪʘ ʭʦʣʽʥʦʣʽʪʠʢʠ (ʘʪʨʦʧʽʥ). 
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ʇʈɸʂʊʀʏʅɸ ʏɸʉʊʀʅɸ 

 

ɿʘʚʜʘʥʥʷ 1. ɺʠʟʥʘʯʝʥʥʷ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʣʫʥʢʦʚʦʛʦ 

ʩʦʢʫ 

ʄʘʪʝʨʽʘʣ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʥʘʪʫʨʘʣʴʥʠʡ, ʥʝʡʪʨʘʣʴʥʠʡ ʪʘ ʢʠʧô̫ ʯʝʥʠʡ 

ʰʣʫʥʢʦʚʽ ʩʦʢʠ, ʬʽʙʨʠʥ, 0,5% ʨʦʟʯʠʥ HCl, ʧʨʦʙʽʨʢʠ, ʚʦʜʷʥʘ ʙʘʥʷ. 

ʍ̔ʜ ʨʦʙʦʪʠ:  
1. ʇô̫ ʪʴ ʧʨʦʙʽʨʦʢ ʟʘʧʦʚʥʠʪʠ ʟʘ ʩʭʝʤʦʶ: 

 ̄ ʅʘʪʫʨʘʣʴʥʠʡ 

ʰʣʫʥʢʦʚʠʡ 

ʩʽʢ 

ʅʝʡʪʨʘʣʴʥʠʡ 

ʰʣʫʥʢʦʚʠʡ 

ʩʽʢ 

ʂʠʧô̫ ʯʝʥʠʡ 

ʰʣʫʥʢʦʚʠʡ 

ʩʽʢ 

0,5% 

ʨ-ʥ 

HCl 

ʌ̔ʙʨʠʥ ʈʝʟʫʣʴʪʘʪ 

ʜʦʩʣʽʜʫ 

1. 1 ʤʣ - - - +  

2. 1 ʤʣ - - - +  

3. - 1 ʤʣ - - +  

4. - - 1 ʤʣ - +  

5. - - - 1 ʤʣ +  

2. ʋʩʽ ʧʨʦʙʽʨʢʠ, ʢʨʽʤ ˉ2, ʧʦʩʪʘʚʠʪʠ ʫ ʚʦʜʷʥʫ ʙʘʥʶ +37Üʉ ʥʘ 45 ʭʚʠʣʠʥ; 

ʧʨʦʙʽʨʢʫ ˉ2 ï ʥʘ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʥʘ ʭʦʣʦʜ. 

3. ɿʘʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ. 

4. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʟʘʟʥʘʯʠʚʰʠ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʽʜʨʦʣʽʟ 

ʙʽʣʢʽʚ. 

 

ɿʘʚʜʘʥʥʷ 2. ɺʧʣʠʚ ʨʅ ʥʘ ʜʽʶ ʧʝʧʩʠʥʫ (ʚʽʨʪʫʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ï 

ʜʠʚ. ʧʨʦʛʨʘʤʫ çɺ̔ʨʪʫʘʣʴʥʘ ʬʟ̔̔ʦʣʦʛʽ̫ è ʥʘ DVD) 

1. ɯʥʢʫʙʘʮʽʷ ʧʨʦʪʷʛʦʤ 3-ʭ ʛʦʜʠʥ ʧʝʧʩʠʥʫ ʪʘ ʷʻʯʥʦʛʦ ʙʽʣʢʘ ʟʘ t+380ʉ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʪʘ ʙʝʟ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʟʘʩʚʦʻʥʥʷ 

ʙʽʣʢʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʚʝʣʠʯʠʥʫ ʬʨʘʛʤʝʥʪʽʚ ʙʽʣʢʘ.  

2. ɿʘʥʝʩʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦ ʪʘʙʣʠʮʽ: 

ʇʨʦʙ̔ʨʢʘ ɹ̔ʣʦʢ ʇʝʧʩʠʥ HCl ɺʦʜʘ ʈʝʟʫʣʴʪʘʪ 

1 + + + -  

2 + - + -  

3 + + - +  

3. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʩʪʫʧʽʥʴ ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʙʽʣʢʘ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ. 

 

ɿʘʚʜʘʥʥʷ 3. ʆʮʽʥʢʘ ʨʝʘʢʮʽʾ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ (ʨʦʟʜʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ) 

1. ʆʮʽʥʠʪʠ ʢʠʩʣʦʪʦʫʪʚʦʨʶʶʯʫ ʬʫʥʢʮʽʶ ʰʣʫʥʢʘ, ʚʠʭʦʜʷʯʠ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʘʥʠʭ. 

2. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʢʠʩʣʦʪʦʫʪʚʦʨʶʶʯʫ ʬʫʥʢʮʽʶ ʰʣʫʥʢʘ ʥʘʪʱʝʩʝʨʮʝ ʡ 

ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʠʤʫʣʷʮʽʾ (ʛʽʩʪʘʤʽʥʦʤ).  
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ɼʘʥ̔ ʧʨʦ ʧʘʮʽʻʥʪʘ ɹʘʟʘʣʴʥ ̔

ʫʤʦʚʠ 

ʇ̔ʩʣ̫ 

ʩʪʠʤʫʣʷʮʽʾ 

ɺʠʩʥʦʚʦʢ 

ʏʦʣʦʚʽʢ 45 ʨʦʢʽʚ ʨʅ 1,7 ʨʅ 1,7  

ɾʽʥʢʘ 35 ʨʦʢʽʚ ʨʅ 6,1 ʨʅ 6,6  

ʏʦʣʦʚʽʢ 55 ʨʦʢʽʚ ʨʅ 2,1 ʨʅ 2,9  

ɾʽʥʢʘ 42 ʨʦʢʠ ʨʅ 1,2 ʨʅ 1,1  

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʠʩʣʦʪʦʫʪʚʦʨʶʶʯʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ 

ʆʮ̔ʥʢʘ ɹʘʟʘʣʴʥ ̔ʫʤʦʚʠ ʇ̔ʩʣ̫ ʩʪʠʤʫʣʷʮʽʾ 

ɻʽʧʝʨʘʮʠʜʥʽʩʪʴ ʨʅ 1,5  ̔ʥʠʞʯʝ ʨʅ 1,2 ʽ ʥʠʞʯʝ 

ʅʦʨʤʦʘʮʠʜʥʽʩʪʴ ʨʅ 1,6 ï 2,0 ʨʅ 1,2 ʽ ʥʠʞʯʝ 

ɻ̔ʧʦʘʮʠʜʥʩ̔ʪʴ ʨʅ 2,1-5.9 ʨʅ 2.1-3,0  

ɸʥʘʮʠʜʥʩ̔ʪʴ ʨʅ 6,0  ̔ʚʠ ʝɦ ʨʅ 6,0 ʽ ʚʠʱʝ 

 

ɿʘʚʜʘʥʥʷ 4. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʦʪʦʨʥʫ ʬʫʥʢʮʽʶ ʰʣʫʥʢʘ 

ɸ. ʅʘʟʚʘʪʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʘ. 

 

ɹ. ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ çʄʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʤʦʪʦʨʠʢʠ ʰʣʫʥʢʘè. 

ʅʝʨʚʦʚʦ-ʨʝʬʣʝʢʪʦʨʥʘ ʨʝʛʫʣʷʮʽ̫ ɻʫʤʦʨʘʣʴʥʘ ʨʝʛʫʣʷʮʽ̫ 

ʉʪʠʤʫʣʷʮʽʷ ʤʦʪʦʨʢʠ 

  

ɻʘʣʴʤʫʚʘʥʥʷ ʤʦʪʦʨʠʢʠ 

  

 

ɺ. ɺʢʘʟʘʪʠ ʤʝʭʘʥʽʟʤ ʧʝʨʝʭʦʜʫ ʚʤʽʩʪʫ ʰʣʫʥʢʘ ʚ ʜʚʘʥʘʜʮʷʪʠʧʘʣʫ ʢʠʰʢʫ ʪʘ 

ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʡ ʧʨʦʮʝʩ. 

 

ɿʘʚʜʘʥʥʷ 5. ʈʦʟʚô̫ ʟʘʪʠ ʟʘʜʘʯ.̔ 

1. ʇʘʮʽʻʥʪʢʘ 40 ʨʦʢʽʚ ʟʚʝʨʥʫʣʘʩʷ ʜʦ ʣʽʢʘʨʷ ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʰʚʠʜʢʫ 

ʩʪʦʤʣʶʚʘʥʽʩʪʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʩʣʘʙʢʽʩʪʴ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ: 

ʝʨʠʪʨʦʮʠʪʠ ï 2,3ʭ1012/ʣ, ʛʝʤʦʛʣʦʙʽʥ ï 115 ʛ/ʣ, ʢʦʣʽʨʥʠʡ ʧʦʢʘʟʥʠʢ ï 1,5, ʫ 

ʤʘʟʢʫ ʢʨʦʚʽ ï ʤʝʛʘʣʦʮʠʪʠ, ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ʇʽʜ ʯʘʩ 

ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʫʥʢʘ ʚʠʷʚʠʣʠ ʘʪʨʦʬʽʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʘʭʣʦʨʛʽʜʨʽʶ. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʷʩʥʽʪʴ ʬʽʟʽʦʣʦʛʽʯʥʫ 

ʨʦʣʴ ʚʽʪʘʤʽʥʫ ɺ12 ʫ ʝʨʠʪʨʦʧʦʝʟʽ. 

2. ʇʘʮʽʻʥʪʢʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʠʡʤʘʣʘ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ 

ʜʣʷ ʟʥʝʙʦʣʶʚʘʥʥʷ ʧʽʩʣʷ ʧʝʨʝʣʦʤʫ ʩʪʝʛʥʘ. ɿ ʯʘʩʦʤ ʟô̫ ʚʠʣʠʩʷ ʙʦʣʽ ʚ 
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ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʷʢʽ ʧʦʩʠʣʶʚʘʣʠʩʷ ʧʽʩʣʷ ʚʞʠʚʘʥʥʷ ʾʞʽ. ʇʽʜ ʯʘʩ 

ʝʥʜʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʚʠʨʘʟʢʠ ʥʘ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʰʣʫʥʢʘ. 

ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʫʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. 

3. ʏʦʤʫ ʚ ʦʙʽʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʨʠʡʦʤʫ ʩʪʨʘʚ: ʛʦʩʪʨʘ ʟʘʢʫʩʢʘ, ʙʫʣʴʡʦʥ, ʤô̫ ʩʥʘ ʩʪʨʘʚʘ, ʩʦʣʦʜʢʝ, ʢʦʤʧʦʪ? 

ɼʘʡʪʝ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʭʘʨʯʫʚʘʥʥʷ ʧʘʮʽʻʥʪʫ ʟʽ ʟʥʠʞʝʥʦʶ ʩʝʢʨʝʮʽʻʶ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ. 

4. ʋ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʥʘ 2-ʤʫ ʪʠʞʥʽ ʞʠʪʪʷ ʟô̫ ʚʠʣʠʩʷ ʟʨʠʛʫʚʘʥʥʷ, 

ʟʘʥʝʧʦʢʦʻʥʥʷ, ʦʜʥʦ-, ʜʚʦʨʘʟʦʚʝ ʙʣʶʚʘʥʥʷ ʬʦʥʪʘʥʦʤ, ʜʽʘʛʥʦʩʪʦʚʘʥʦ 

ʧʽʣʦʨʦʩʧʘʟʤ (ʩʧʘʩʪʠʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʤʫʩʢʫʣʘʪʫʨʠ ʧʽʣʦʨʠʯʥʦʛʦ ʚʽʜʜʽʣʫ 

ʰʣʫʥʢʘ). ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʛʦ ʧʽʜ ʯʘʩ ʙʣʶʚʦʪʠ ʤʦʣʦʢʘ ʤʝʥʰʘ ʟʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʩʤʦʢʪʘʥʦʛʦ ʜʠʪʠʥʦʶ ʧʽʜ ʯʘʩ ʦʩʪʘʥʥʴʦʛʦ ʛʦʜʫʚʘʥʥʷ. ʆʧʠʰʽʪʴ 

ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʧʝʨʝʨʘʭʫʡʪʝ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʢʨʠʪʪʷ ʪʘ ʟʘʢʨʠʪʪʷ ʧʽʣʦʨʠʯʥʦʛʦ ʩʬʽʥʢʪʝʨʘ. 

5. ʗʢʽ ʟʤʽʥʠ ʨʅ ʢʨʦʚʽ, ʱʦ ʧʝʨʬʫʟʫʻ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʰʣʫʥʢʘ, ʚʠʢʣʠʢʘʻ 

ʩʝʢʨʝʮʽʷ ʚʽʣʴʥʠʭ H+ ʧʽʜ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ? ʇʦʷʩʥʽʪʴ ʤʝʭʘʥʽʟʤ 

ʩʝʢʨʝʮʽʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʤʦʞʣʠʚʽ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ 

ʾʾ ʩʝʢʨʝʮʽʶ.  

6. ʗʢʽ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʩʧʨʘʮʶʶʪʴ ʫ ʧʘʮʽʻʥʪʘ ʟ ʚʠʩʦʢʦʶ 

ʢʠʩʣʦʪʥʽʩʪʶ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʶ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ? ʇʝʨʝʨʘʭʫʡʪʝ ʬʫʥʢʮʽʾ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. 

7. ɺʨʘʭʦʚʫʶʯʠ ʬʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʝʚʘʢʫʘʮʽʾ ʭʽʤʫʩʫ ʟʽ 

ʰʣʫʥʢʘ, ʜʘʡʪʝ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʘʮʽʻʥʪʫ ʟʽ ʫʪʨʫʜʥʝʥʥʷʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʗʢʽ 

ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ ʟʥʘʯʥʦ ʩʧʦʚʽʣʴʥʶʶʪʴ ʝʚʘʢʫʘʮʽʶ ʚʤʽʩʪʫ ʰʣʫʥʢʘ?  

8. ʃʶʜʠʥʘ, ʷʢʘ ʚʝʜʝ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, ʦʧʠʥʷʻʪʴʩʷ ʫ ʚʽʜʨʷʜʞʝʥʥʽ 

ʚ ʽʥʰʦʤʫ ʤʽʩʪʽ, ʜʝ ʥʝ ʤʘʻ ʟʤʦʛʠ ʨʝʛʫʣʷʨʥʦ ʭʘʨʯʫʚʘʪʠʩʷ. ʊʠʤ ʥʝ ʤʝʥʰ, ʫ 

ʟʚʠʯʥʠʡ ʦʙʽʜʥʽʡ ʯʘʩ ʫ ʥʝʾ ʧʦʩʠʣʶʻʪʴʩʷ ʤʦʪʦʨʠʢʘ ʰʣʫʥʢʘ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʣʝʛʢʝ ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʟô̫ ʚʣʷʻʪʴʩʷ ʚʠʨʘʞʝʥʝ ʧʦʯʫʪʪʷ ʛʦʣʦʜʫ. ʏʠʤ 

ʚʠʢʣʠʢʘʥʠʡ ʦʧʠʩʘʥʠʡ ʩʪʘʥ?  

9. ʋ 35-ʨʽʯʥʦʾ ʞʽʥʢʠ ʟʽ ʩʢʘʨʛʘʤʠ ʥʘ ʙʽʣʴ ʪʘ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ ʚ 

ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʥʝʚʝʣʠʢʠʭ ʧʦʨʮʽʡ ʾʞʽ ʜʽʘʛʥʦʩʪʦʚʘʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʜʠʩʧʝʧʩʽʶ (ʧʦʨʫʰʝʥʥʷ ʪʨʘʚʣʝʥʥʷ). ʇʦʷʩʥʽʪʴ ʧʨʠʯʠʥʫ ʮʴʦʛʦ 

ʷʚʠʱʘ ʪʘ ʷʢ ʮʝ ʧʦʚô̫ ʟʘʥʦ ʽʟ ʧʨʦʮʝʩʦʤ ʥʘʩʠʯʝʥʥʷ?    

10. ʇʦʷʩʥʽʪʴ ʤʝʭʘʥʽʟʤ ʧʦʷʚʠ ʚʽʜʨʠʞʢʠ ʪʘ ʧʝʯʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ 

ʢʠʩʣʦʪʥʽʩʪʶ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ. ʏʦʤʫ ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʞʠʚʘʪʠ ʩʦʜʫ ʜʣʷ 

ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʢʠʩʣʦʪʠ?    

11. ʋ 1972 ʨʦʮʽ ʟʘʢʦʨʜʦʥʥʠʡ ʫʯʝʥʠʡ ɹʣʝʢ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʛʘʩʪʨʠʪʫ ʪʘ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʩʠʥʪʝʟʫʚʘʣʠ ʙʣʦʢʘʪʦʨ ʜʽʾ ʛʽʩʪʘʤʽʥʫ. 

ɿʙʫʜʞʝʥʥʷ ʷʢʠʭ ʢʣʽʪʠʥ ʰʣʫʥʢʘ ʮʝʡ ʧʨʝʧʘʨʘʪ ʦʙʤʝʞʫʻ ʥʘʡʙʽʣʴʰʝ? ʗʢʽ ʱʝ 
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ʧʨʝʧʘʨʘʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʛʦ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʩʝʢʨʝʮʽʻʶ ʅCl?   

12. ʋ ʭʚʦʨʦʛʦ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʟ ʪʨʠʚʘʣʠʤ ʚʠʨʘʟʢʦʚʠʤ ʘʥʘʤʥʝʟʦʤ ʟô̫ ʚʠʣʘʩʷ 

ʤʝʣʝʥʘ ʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ ʜʝʥʴ, ʟʥʠʞʝʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 100/60 ʤʤ ʨʪ. ʩʪ., 

ʧʫʣʴʩ 110 ʫʜ./ʭʚ., ʟʘʛʘʣʴʥʘ ʩʣʘʙʢʽʩʪʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ. ʋʢʘʞʽʪʴ, ʷʢʝ 

ʫʩʢʣʘʜʥʝʥʥʷ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʮʴʦʛʦ ʭʚʦʨʦʛʦ.  

13. ʍʚʦʨʠʡ 38 ʨʦʢʽʚ ʪʨʠʚʘʣʠʡ ʯʘʩ ʣʽʢʫʻʪʴʩʷ ʟ ʧʨʠʚʦʜʫ ʚʠʨʘʟʢʦʚʦʾ ʭʚʦʨʦʙʠ 

ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʢʠʰʢʠ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʤʽʩʷʮʷ ʚʽʜʟʥʘʯʘʻ ʩʠʤʧʪʦʤʠ 

ʧʝʨʝʧʦʚʥʝʥʥʷ ʚ ʝʧʽʛʘʩʪʨʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʾʞʽ, ʧʝʨʽʦʜʠʯʥʦ 

ʙʣʶʚʘʥʥʷ ʟôʾ ʜʝʥʦʶ ʾʞʝʶ, ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʥʘ 9 ʢʛ, 

ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʟʥʘʯʘʻ ʩʫʜʦʤʠ ʚ ʤô̫ ʟʘʭ ʢʽʥʮʽʚʦʢ. ʋʢʘʞʽʪʴ, ʷʢʘ ʬʫʥʢʮʽʷ 

ʰʣʫʥʢʘ ʧʦʨʫʰʝʥʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ.    
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ʊʈɸɺʃɽʅʅʗ ɺ ɼɺɸʅɸɼʎʗʊʀʇɸʃɯʁ ʂʀʐʎɯ 
ʇʝʨʝʪʨʘʚʣʝʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʾʞʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʦʥʢʦʤʫ 

ʢʠʰʝʯʥʠʢʫ. ʎʝʡ ʚʽʜʜʽʣ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʫʧʦʚʝ ʧʨʦʩʫʚʘʥʥʷ 

ʭʽʤʫʩʫ, ʱʦ ʥʘʜʽʡʰʦʚ ʫ ʪʦʥʢʫ ʢʠʰʢʫ ʟʽ ʰʣʫʥʢʘ, ʡʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ 

ʪʨʘʚʥʠʤʠ ʩʦʢʘʤʠ, ʧʦʚʥʠʡ ʛʽʜʨʦʣʽʟ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ (ʤʘʣ. 1). 

 

 
ʄʘʣ. 1. ɼʚʘʥʘʜʮʷʪʠʧʘʣʘ ʢʠʰʢʘ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ (Grayôs 

Anatomy for Students, 2007) 

 

ʋ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦʯʘʪʢʦʚʦʛʦ ʝʪʘʧʫ ʪʨʘʚʣʝʥʥʷ ʚ ʪʦʥʢʦʤʫ ʢʠʰʝʯʥʠʢʫ 

ʚʝʣʠʢʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʧʨʦʮʝʩʘʤ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʜʚʘʥʘʜʮʷʪʠʧʘʣʽʡ ʢʠʰʮʽ 

(ɼʇʂ), ʟ ʷʢʦʾ ʧʦʯʠʥʘʻʪʴʩʷ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ (ʤʘʣ. 1). ʉʘʤʝ ʪʫʪ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷ ʟʘʣʦʟʘʤʠ ʩʝʢʨʝʪʽʚ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʽʜʨʦʣʽʟ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ. ɼʦ ʮʠʭ ʟʘʣʦʟ ʚʽʜʥʦʩʷʪʴʩʷ 

ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ (ʇɿ), ʧʝʯʽʥʢʘ ʪʘ ʚʣʘʩʥʝ ʜʫʦʜʝʥʘʣʴʥʽ (ʙʨʫʥʥʝʨʦʚʽ) ʟʘʣʦʟʠ. 

ʇʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇɿ, ʧʝʯʽʥʢʠ ʩʧʨʠʯʠʥʷʻ ʩʝʨʡʦʟʥʽ ʨʦʟʣʘʜʠ 

ʪʨʘʚʣʝʥʥʷ. ɿʥʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʟʘʣʦʟ, ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 
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ʾʭʥʴʦʾ ʥʝʡʨʦ-ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʫʚʘʥʥʷ ʩʝʢʨʝʪʽʚ 

ʜʦʟʚʦʣʠʪʴ ʤʘʡʙʫʪʥʴʦʤʫ ʣʽʢʘʨʶ ʝʬʝʢʪʠʚʥʦ ʣʽʢʫʚʘʪʠ ʜʘʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ 

ʧʘʮʽʻʥʪʽʚ.  

 

ʇɯɼʐʃʋʅʂʆɺɸ ɿɸʃʆɿɸ 

ʇʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ ï ʦʨʛʘʥ ʟʦʚʥʽʰʥʴʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ. ɰʾ 

ʝʢʟʦʢʨʠʥʥʘ ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʫ ʚʠʜʽʣʝʥʥʽ ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʩʦʢʫ, ʷʢʠʡ ʚʦʣʦʜʽʻ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠ ʩʝʨʝʜ ʽʥʰʠʭ ʪʨʘʚʥʠʭ ʩʦʢʽʚ 

ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʚʩʽ ʢʣʘʩʠ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 80% ʮʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʪʨʘʚʣʶʶʪʴʩʷ ʟʘʚʜʷʢʠ ʩʝʢʨʝʪʫ 

ʇɿ. 

ɹʫʜʦʚʘ: ʇɿ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʪʘ ʻ ʦʨʛʘʥʦʤ 

ʧʦʜʦʚʞʝʥʦʾ ʬʦʨʤʠ ʩʽʨʫʚʘʪʦ-ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʘʣʴʚʝʦʣʷʨʥʦ-ʪʨʫʙʯʘʩʪʦʶ 

ʩʪʨʫʢʪʫʨʦʶ. ʋ ʇɿ ʚʠʜʽʣʷʶʪʴ ʛʦʣʽʚʢʫ, ʪʽʣʦ ʪʘ ʭʚʽʩʪ. ʇʘʨʝʥʭʽʤʘ ʟʘʣʦʟʠ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʯʘʩʪʦʯʦʢ, ʚʽʜʤʝʞʦʚʘʥʠʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʧʨʦʰʘʨʢʘʤʠ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʂʦʞʥʘ ʯʘʩʪʦʯʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʘʮʠʥʫʩʠ (ʤʘʣ. 2).  

 
ʄʘʣ. 2. ɸʥʘʪʦʤʽʷ ʪʘ ʛʽʩʪʦʣʦʛʽʷ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ (Andrew C. 

Silverthorn, 2003) 

 

ʆʩʥʦʚʥʫ ʤʘʩʫ ʇɿ (80-85%) ʩʢʣʘʜʘʶʪʴ ʝʢʟʦʢʨʠʥʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ: ʘʮʠʥʦʟʥʽ (ʘʮʠʥʘʨʥʽ) ʢʣʽʪʠʥʠ (80-95%), ʩʝʢʨʝʪʫʶʯʽ ʬʝʨʤʝʥʪʠ ʪʘ 

ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʝʬʝʨʤʝʥʪʥʠʭ ʙʽʣʢʽʚ; ʮʝʥʪʨʦʘʮʠʥʦʟʥʽ ʪʘ ʧʨʦʪʦʢʦʚʽ 

ʢʣʽʪʠʥʠ, ʱʦ ʩʝʢʨʝʪʫʶʪʴ ʚʦʜʫ, ʝʣʝʢʪʨʦʣʽʪʠ, ʩʣʠʟ. ɽʥʜʦʢʨʠʥʥʽ ʝʣʝʤʝʥʪʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʢʫʧʯʝʥʥʷʤʠ ʢʣʽʪʠʥ ʚʝʣʠʯʠʥʦʶ ʜʦ 1 ʤʤ ʯʘʩʪʽʰʝ ʦʢʨʫʛʣʦʾ ʘʙʦ 

ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʘʥʢʨʝʘʪʠʯʥʽ ʦʩʪʨʽʚʮʽ ʃʘʥʛʝʨʛʘʥʩʘ, ʱʦ ʥʝ 

ʤʘʶʪʴ ʚʠʚʽʜʥʠʭ ʧʨʦʪʦʢ. ʋ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʘʣʴʬʘ-, ʙʝʪʘ-, ʜʝʣʴʪʘ-ʢʣʽʪʠʥʠ, ʷʢʽ 

ʩʠʥʪʝʟʫʶʪʴ ʪʘ ʩʝʢʨʝʪʫʶʪʴ ʛʦʨʤʦʥʠ ʛʣʶʢʘʛʦʥ, ʽʥʩʫʣʽʥ, ʩʦʤʘʪʦʩʪʘʪʠʥ 

ʚʽʜʧʦʚʽʜʥʦ. 

ɯʥʥʝʨʚʘʮʽʷ ʇɿ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʽʣʢʘʤʠ ʯʝʨʝʚʥʦʛʦ, ʧʝʯʽʥʢʦʚʦʛʦ, 

ʩʝʣʝʟʽʥʢʦʚʦʛʦ ʪʘ ʚʝʨʭʥʴʦʙʨʠʞʢʦʚʦʛʦ ʩʧʣʝʪʝʥʴ. ɺʽʜ ʥʠʭ ʜʦ ʟʘʣʦʟʠ ʚʽʜʭʦʜʷʪʴ ʷʢ 

ʩʠʤʧʘʪʠʯʥʽ, ʪʘʢ ʽ ʧʘʨʘʩʠʤʧʘʪʠʯʥʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʇɿ ʨʘʟʦʤ ʽʟ 

ʢʨʦʚʦʥʦʩʥʠʤʠ ʩʫʜʠʥʘʤʠ, ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʾʭ ʽ ʧʨʦʥʠʢʘʶʪʴ ʜʦ ʯʘʩʪʦʯʦʢ ʟʘʣʦʟʠ. 

ɯʥʥʝʨʚʘʮʽʷ ʦʩʪʨʽʚʮʽʚ ʃʘʥʛʝʨʛʘʥʩʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʽʥʥʝʨʚʘʮʽʾ 

ʟʘʣʽʟʠʩʪʠʭ ʢʣʽʪʠʥ. ɭ ʪʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʽʥʥʝʨʚʘʮʽʻʶ ʇɿ, ɼʇʂ, ʧʝʯʽʥʢʠ, 

ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ ʪʘ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʱʦ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ. 

 

ʉʢʣʘʜ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʩʦʢʫ 

ɿʘ ʜʦʙʫ ʟʘʣʦʟʘ ʚʠʜʽʣʷʻ ʚ ɼʇʂ ʚʽʜ 1,5 ʜʦ 2,5 ʣ ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʩʦʢʫ, 

ʷʢʠʡ ʻ ʙʝʟʙʘʨʚʥʦʶ ʧʨʦʟʦʨʦʶ ʨʽʜʠʥʦʶ ʪʘ ʤʘʻ ʩʣʘʙʦʣʫʞʥʫ ʨʝʘʢʮʽʶ (ʨʅ 7,5-

8,8) ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʥʴʦʤʫ ʙʽʢʘʨʙʦʥʘʪʽʚ (ʜʦ 150 ʤʤʦʣʴ/ʣ). ɺʦʥʠ 

ʚʜ̔ʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʪʘ ʦʣʫʞʫʚʘʥʥʽ ʢʠʩʣʦʛʦ ʭʽʤʫʩʫ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʟʽ ʰʣʫʥʢʘ ʚ ɼʇʂ. ʅʘʪʱʝʩʝʨʮʝ ʚʠʜʽʣʷʻʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʩʦʢʫ, ʘ ʩʪʠʤʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ 

ʾʞʽ. 

ʋ ʩʦʢʫ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʣʢʘ, ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ 

ʷʢʦʛʦ ʩʢʣʘʜʘʶʪʴ ʬʝʨʤʝʥʪʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʛʽʜʨʦʣʽʟ ʫʩʽʭ ʢʣʘʩʽʚ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ.  

ʇʨʦʪʝʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ, ʱʦ ʛʽʜʨʦʣʽʟʫʶʪʴ ʙʽʣʢʠ, ʚʠʜʽʣʷʶʪʴʩʷ ʚ 

ʥʝʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ ʪʘ ʘʢʪʠʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ɼʇʂ. 

ʇʝʨʝʜʯʘʩʥʘ ʘʢʪʠʚʘʮʽʷ ʧʨʦʪʝʘʟ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʪʢʘʥʠʥʠ 

ʩʘʤʦʾ ʇɿ ʪʘ ʩʧʨʠʯʠʥʷʪʠ ʪʷʞʢʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʛʦʩʪʨʠʡ ʪʘ ʭʨʦʥʽʯʥʠʡ 

ʧʘʥʢʨʝʘʪʠʪʠ. 

ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʫ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʻ 

ʘʣʢʦʛʦʣʽʟʤ. ʋ ʨʘʟʽ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ ʩʢʣʘʜ ʩʝʢʨʝʪʫ ʇɿ ʟʤʽʥʶʻʪʴʩʷ. 

ɿʦʢʨʝʤʘ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʙʽʣʢʽʚ, ʘʣʝ ʟʤʝʥʰʫʶʪʴʩʷ ʬʨʘʢʮʽʾ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʫʪʚʦʨʝʥʥʶ ʢʘʤʝʥʽʚ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʙʽʢʘʨʙʦʥʘʪʽʚ. 

ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʪʝʘʟ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʠʧʩʠʥʦʛʝʥ ʽ 

ʭʽʤʦʪʨʠʧʩʠʥʦʛʝʥ. ʊʨʠʧʩʠʥʦʛʝʥ ʧʽʜ ʜʽʻʶ ʝʥʪʝʨʦʢʽʥʘʟʠ ʢʠʰʢʦʚʦʛʦ ʩʦʢʫ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʠʡ ʪʨʠʧʩʠʥ ʚʥʘʩʣʽʜʦʢ ʚʽʜʱʝʧʣʝʥʥʷ ʚʽʜ 

ʪʨʠʧʩʠʥʦʛʝʥʫ ʛʝʢʩʘʧʝʧʪʠʜʫ ʟʘ ʨʅ 6,8-8,0. ʇʨʦʮʝʩ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʉʘ2+. 
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ɸʢʪʠʚʥʠʡ ʪʨʠʧʩʠʥ, ʱʦ ʫʪʚʦʨʠʚʩʷ, ʩʘʤ ʧʦʯʠʥʘʻ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ 

ʘʢʪʠʚʘʪʦʨʘ ʪʨʠʧʩʠʥʦʛʝʥʫ, ʪʦʙʪʦ ʻ ʘʫʪʦʢʘʪʘʣʽʟʘʪʦʨʦʤ. ʊʨʠʧʩʠʥ, ʢʨʽʤ ʪʦʛʦ, 

ʩʪʠʤʫʣʶʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʽʤʦʪʨʠʧʩʠʥʦʛʝʥʫ ʥʘ ʘʢʪʠʚʥʠʡ ʭʽʤʦʪʨʠʧʩʠʥ, 

ʧʨʦʝʣʘʩʪʘʟʠ ï ʥʘ ʘʢʪʠʚʥʫ ʝʣʘʩʪʘʟʫ, ʷʢʘ ʛʽʜʨʦʣʽʟʫʻ ʙʽʣʢʠ ʝʣʘʩʪʠʯʥʠʭ 

ʚʦʣʦʢʦʥ. 

ʋʩʽ ʚʠʱʝʦʧʠʩʘʥʽ ʬʝʨʤʝʥʪʠ ʻ ʝʥʜʦʧʝʧʪʠʜʘʟʘʤʠ, ʪʦʙʪʦ ʜʽʶʪʴ ʥʘ 

ʚʥʫʪʨʽʰʥʽ ʟʚô̫ ʟʢʠ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʧʦʣʽʧʝʧʪʠʜʽʚ, ʨʦʟʱʝʧʣʶʶʯʠ ʾʭ ʥʘ 

ʜʨʽʙʥʽʰʽ ʤʦʣʝʢʫʣʷʨʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʝʧʪʠʜʠ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʠ. 

ʂʨʽʤ ʝʥʜʦʧʝʧʪʠʜʘʟ ʧʘʥʢʨʝʘʪʠʯʥʠʡ ʩʽʢ ʤʽʩʪʠʪʴ ʝʢʟʦʧʝʧʪʠʜʘʟʠ, ʱʦ 

çʚʽʜʢʫʰʫʶʪʴè ʚʽʜ ʙʽʣʢʘ ʧʝʨʠʬʝʨʠʯʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʫʛʨʫʧʦʚʘʥʥʷ: 

ʘʤʽʥʦʧʝʧʪʠʜʘʟʠ, ʧʨʦʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʠ ɸ ʪʘ ɺ, ʷʢʽ ʘʢʪʠʚʫʶʪʴʩʷ ʪʨʠʧʩʠʥʦʤ 

ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟ ɸ ʪʘ ɺ ʪʦʱʦ.  

ʄʽʞ ʧʨʦʪʝʘʟʘʤʠ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʚʟʘʻʤʠʥʠ, ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʽʡ ʾʭ 

ʘʢʪʠʚʘʮʽʾ (ʩʭʝʤʘ 1). 

 

ʉʭʝʤʘ 1. ɸʢʪʠʚʘʮʽ̫  ʬʝʨʤʝʥʪʚ̔ ʧʽʜhʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 

 
 

ʅʫʢʣʝʘʟʠ ʜʽʶʪʴ ʥʘ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ. 

ʌʝʨʤʝʥʪʠ, ʱʦ ʨʦʟʱʝʧʣʶʶʪʴ ʚʫʛʣʝʚʦʜʠ (ʧʘʥʢʨʝʘʪʠʯʥʘ Ŭ-ʘʤʽʣʘʟʘ, 

ʤʘʣʴʪʘʟʘ, ʩʘʭʘʨʘʟʘ ʪʘ ʽʥʰʽ) ʪʘ ʞʠʨʠ (ʧʘʥʢʨʝʘʪʠʯʥʘ ʣʽʧʘʟʘ) ʩʝʢʨʝʪʫʶʪʴʩʷ 

ʇɿ ʫ ʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʠʪʴ ʬʦʩʬʦʣʽʧʘʟʘ, ʱʦ ʨʦʟʱʝʧʣʶʻ 

ʬʦʩʬʦʣʽʧʽʜʠ, ʷʢʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʥʝʘʢʪʠʚʥʦʤʫ ʩʪʘʥʽ (ʧʨʦʬʦʩʬʦʣʽʧʘʟʘ) ʪʘ 

ʘʢʪʠʚʫʻʪʴʩʷ ʪʨʠʧʩʠʥʦʤ 

Ŭ-ʘʤʽʣʘʟʘ ʤʽʩʪʠʪʴʩʷ ʚ ʩʦʢʫ ʇɿ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʽ ʨʦʟʱʝʧʣʶʻ 

ʧʦʣʽʩʘʭʘʨʠʜʠ ʜʦ ʜʠ- ʪʘ ʤʦʥʦʩʘʭʘʨʠʜʽʚ 
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ʇʘʥʢʨʝʘʪʠʯʥʘ ʣʽʧʘʟʘ ʨʦʟʱʝʧʣʶʻ ʞʠʨʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʪʨʠʛʣʽʮʝʨʠʜʠ, ʜʦ 

ʜʠ-, ʤʦʥʦʛʣʽʮʝʨʠʜʽʚ ʪʘ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʆʩʢʽʣʴʢʠ ʪʨʠʛʣʽʮʝʨʠʜʠ ʥʝʨʦʟʯʠʥʥʽ ʫ 

ʚʦʜʽ, ʣʽʧʘʟʘ ʜʽʻ ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʞʠʨʫ. ʏʠʤ ʙʽʣʴʰʘ ʩʫʤʘʨʥʘ ʧʣʦʱʘ 

ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ ʞʠʨʫ ʪʘ ʣʽʧʘʟʠ, ʪʠʤ ʘʢʪʠʚʥʽʰʝ ʡʜʝ ʡʦʛʦ ʛʽʜʨʦʣʽʟ. ʊʦʤʫ 

ʝʤʫʣʴʛʫʚʘʥʥʷ ʞʠʨʫ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʡʦʛʦ ʧʝʨʝʪʨʘʚʣʝʥʥʷ. ɺʦʥʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʞʦʚʯʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʧʝʯʽʥʢʠ ʪʘ ʾʭ ʩʦʣʷʤʠ. ɸʢʪʠʚʥʽʩʪʴ 

ʣʽʧʘʟʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʉʘ2+.  

 

ʉʭʝʤʘ 2. ʉʢʣʘʜ ʩʦʢʫ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 
ʉʽʢ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ 
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 9
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%

 

ʑʽʣʴʥʠʡ ʟʘʣʠʰʦʢ, ~2 õ 4% 

ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʅʝʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ 

ʌʝʨʤʝʥʪʠ ɯʥʰʽ ʨʝʯʦʚʠʥʠ ɸʥ̔ʦʥʠ: 

ʙ̔ʢʘʨʙʦʥʘʪʠ 

ʬʦʩʬʘʪʠ ʽʥ. 

 

ʂʘʪ̔ʦʥʠ:  

Na+ 

K+ 

Ca2+ 

Mg2+ 

Co2+ 

Zn2+  ʪʘ ʽʥʰʽ 

ʊʨʘʚʥʽ ʬʝʨʤʝʥʪʠ 

ʅʝʪʨʘʚʥʽ  

ʬʝʨʤʝʥʪʠ 

 

ɹ̔ʣʢʠ: 

ʘʣʴʙʫʤʽʥʠ 

ʛʣʦʙʫʣʽʥʠ 

ʤʫʮʠʥ 

 

ʅʝʙ̔ʣʢʦʚ̔ 

ʨʝʯʦʚʠʥʠ: 

ʩʝʯʦʚʘ 

ʢʠʩʣʦʪʘ, 

ʮʫʢʦʨ 

ʇʝʧʪʠʜ-

ʛʽʜʨʦʣʘʟʠ 

ɻʣʽʢʦʟʠʜʘʟʠ ʃ̔ʧʘʟʠ ʃʽʟʦʮʠʤ 

ʄʫʢʦʣʽʟʽʥ 

ʊʨʠʧʩʠʥ 

ʍ̔ʤʦʪʨʠʧʩʠʥ 

ʂʦʣʘʛʝʥʘʟʘ 

ʂʘʨʙʦʢʩʠʧʝ-

ʧʪʠʜʘʟʠ 

ɽʣʘʩʪʘʟʘ 

Ŭ-ɸʤ̔ʣʘʟʘ 

ʄʘʣʴʪʘʟʘ 

ʃʘʢʪʘʟʘ 

ʇʘʥʢʨʝʘʪʠʯʥʘ 

ʣʽʧʘʟʘ 

ʂʦʣʽʧʘʟʘ 

ʄʦʥʦʛʣʽʮʝʨʠʜ-

ʣʽʧʘʟʘ 

ʌʦʩʬʦʣʽʧʘʟʘ ɸ 

ʍʦʣʝʩʪʝʨʦʣʝʩʪʝ- 

ʨʘʟʘ 

 

ʌʘʟʠ ʩʝʢʨʝʮʽʾ ʇɿ ʪʘ ʾʭ ʨʝʛʫʣʷʮʽʷ 

ʌʘʟʠ ʩʝʢʨʝʮʽʾ ʧʽʜʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʪʘ ʤʝʭʘʥʽʟʤʠ ʾʭ ʨʝʛʫʣʷʮʽʾ ʪʽ ʩʘʤʽ, ʱʦ 

ʡ ʧʽʜ ʯʘʩ ʩʝʢʨʝʮʽʾ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ. ɺʽʜ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʾʞʽ ʟʘʣʝʞʘʪʴ 

ʦʙʩʷʛ, ʩʢʣʘʜ ʪʘ ʜʠʥʘʤʽʢʘ ʚʠʜʽʣʝʥʥʷ ʩʦʢʫ. ʏʠʤ ʚʠʱʝ ʢʠʩʣʦʪʥʽʩʪʴ ʭʘʨʯʦʚʦʛʦ 

ʚʤʽʩʪʫ ʰʣʫʥʢʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ɼʇʂ, ʪʠʤ ʙʽʣʴʰʝ ʚʠʜʽʣʷʻʪʴʩʷ ʩʦʢʫ ʇɿ ʽ ʪʠʤ 

ʙʽʣʴʰʝ ʙʽʢʘʨʙʦʥʘʪʽʚ ʫ ʡʦʛʦ ʩʢʣʘʜʽ 

 ʇʝʨʰʘ, ʘʙʦ ʤʦʟʢʦʚʘ, ʬʘʟʘ ʩʝʢʨʝʮʽʾ ʇɿ ʦʙʫʤʦʚʣʝʥʘ ʩʪʠʤʫʣʶʶʯʦʶ ʜʽʻʶ 

ʚʠʛʣʷʜʫ, ʟʘʧʘʭʫ ʾʞʽ ʪʘ ʽʥʰʠʤʠ ʧʦʜʨʘʟʥʠʢʘʤʠ, ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʧʨʠʡʦʤʦʤ ʾʞʽ 

(ʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʽ ʧʦʜʨʘʟʥʝʥʥʷ). ɰʾ ʣʘʪʝʥʪʥʠʡ ʧʝʨʽʦʜ ʫ ʣʶʜʠʥʠ ʩʪʘʥʦʚʠʪʴ 

2-3 ʭʚ. ʇʽʜ ʯʘʩ ʧʦʧʘʜʘʥʥʷ ʾʞʽ ʚ ʨʦʪ ʪʘ ʾʾ ʚʧʣʠʚʫ ʥʘ ʨʝʮʝʧʪʦʨʠ ʡʦʛʦ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʩʝʢʨʝʮʽʷ ʩʦʢʫ ʇɿ ʨʽʟʢʦ ʧʦʩʠʣʶʻʪʴʩʷ ʪʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 6-14 ʛʦʜʠʥ 

(ʙʝʟʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʘ ʩʪʠʤʫʣʷʮʽʷ). ʅʝʨʚʦʚʽ ʽʤʧʫʣʴʩʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʨʝʮʝʧʪʦʨʘʭ, ʜʦʩʷʛʘʶʪʴ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ ʡ ʧʦʪʽʤ ʚʦʣʦʢʥʘʤʠ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʥʘʜʭʦʜʷʪʴ ʜʦ ʇɿ ʽ ʩʪʠʤʫʣʶʶʪʴ ʾʾ ʩʝʢʨʝʮʽʶ. 

ɽʬʝʢʪʠ n.vagus ʙʫʣʠ ʚʠʚʯʝʥʽ ɯ.ʇ. ʇʘʚʣʦʚʠʤ, ʷʢʠʡ ʧʦʢʘʟʘʚ, ʱʦ 

ʧʦʜʨʘʟʥʝʥʥʷ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʚʠʢʣʠʢʘʻ ʚʠʜʽʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʦʢʫ 
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ʇɿ, ʙʘʛʘʪʦʛʦ ʥʘ ʬʝʨʤʝʥʪʠ. ʍʦʣʽʥʝʨʛʽʯʥʽ ʚʦʣʦʢʥʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʮʝʪʠʣʭʦʣʽʥʫ ʜʽʶʪʴ ʥʘ ʄ-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ ʧʘʥʢʨʝʘʮʠʪʽʚ. ʇʦʪʽʤ 

ʉʘ2+, ʱʦ ʚʠʚʽʣʴʥʷʶʪʴʩʷ, ʽ ʢʦʤʧʣʝʢʩ ʛʫʘʥʽʣʘʪʮʠʢʣʘʟʫ (ɻʎ)-ʮɻʄʌ ʫ ʨʦʣʽ 

ʚʪʦʨʠʥʥʠʭ ʤʝʩʝʥʜʞʝʨʽʚ ʩʪʠʤʫʣʶʶʪʴ ʩʝʢʨʝʮʽʶ ʧʘʥʢʨʝʘʮʠʪʘʤʠ ʬʝʨʤʝʥʪʽʚ ʽ 

ʙʽʢʘʨʙʦʥʘʪʽʚ.  

 ʋ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʰʦʾ ʬʘʟʠ ʩʝʢʨʝʮʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʽ ʨʝʛʫʣʷʪʦʨʥʽ ʧʝʧʪʠʜʠ, 

ʚʠʚʽʣʴʥʝʥʥʷ ʷʢʠʭ ʩʪʠʤʫʣʶʻʪʴʩʷ ʨʝʬʣʝʢʪʦʨʥʠʤ ʚʧʣʠʚʦʤ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ. 

ʍʦʣʽʥʝʨʛʽʯʥʽ ʥʝʡʨʦʥʠ ʟʘʧʫʩʢʘʶʪʴ ʜʽʶ ʩʝʢʨʝʪʠʥʫ ʪʘ ʍʎʂ-ʇɿ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʩʠʣʶʻʪʴʩʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʇɿ, ʱʦ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʪʘ 

ʚʠʜʽʣʝʥʥʶ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʧʘʥʢʨʝʘʪʠʯʥʦʛʦ ʩʦʢʫ.  

ʇʽʜ ʯʘʩ ʜʨʫʛʦʾ, ʘʙʦ ʰʣʫʥʢʦʚʦʾ, ʬʘʟʠ ʩʝʢʨʝʮʽʷ ʩʪʠʤʫʣʶʻʪʴʩʷ ʪʘ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʨʘʟʥʝʥʥʷ ʤʝʭʘʥʦ- ʪʘ ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ʰʣʫʥʢʘ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʧʦʩʠʣʝʥʥʷ ʚʧʣʠʚʫ n.vagus (ʚʘʛʦ-ʚʘʛʘʣʴʥʠʡ ʨʝʬʣʝʢʩ), ʷʢʠʡ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʧʽʜʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʪʘ ʚʠʜʽʣʝʥʥʷ ʛʘʩʪʨʠʥʫ, ʱʦ 

ʘʢʪʠʚʫʻ ʜʽʷʣʴʥʽʩʪʴ ʇɿ, ʘʣʝ ʚʞʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʫʤʦʨʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ɿ ʧʝʨʝʭʦʜʦʤ ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ ʜʦ ɼʇʂ ʧʦʯʠʥʘʻʪʴʩʷ ʪʨʝʪʷ, ʘʙʦ 

ʢʠʰʢʦʚʘ, ʬʘʟʘ ʩʝʢʨʝʮʽʾ ʇɿ, ʧʨʦʪʷʛʦʤ ʷʢʦʾ ʟʙʫʜʞʝʥʥʷ ʤʝʭʘʥʦ- ʽ 

ʭʝʤʦʨʝʮʝʧʪʦʨʽʚ ɼʇʂ ʭʽʤʫʩʦʤ ʘʬʝʨʝʥʪʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ 

ʘʢʪʠʚʫʻ ʮʝʥʪʨ ʨʝʛʫʣʷʮʽʾ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʩʝʢʨʝʮʽʾ ʜʦʚʛʘʩʪʦʛʦ ʤʦʟʢʫ, ʚʽʜ ʷʢʦʛʦ 

ʽʤʧʫʣʴʩʘʮʽʷ ʝʬʝʨʝʥʪʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʮʴʦʛʦ ʞ ʥʝʨʚʘ ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʇɿ 

(ʚʘʛʦ-ʚʘʛʘʣʴʥʠʡ ʜʫʦʜʝʥʦʧʘʥʢʨʝʘʪʠʯʥʠʡ ʨʝʬʣʝʢʩ). 

ʆʜʥʘʢ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʩʪʠʤʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʧʽʜ ʯʘʩ ʮʽʻʾ ʬʘʟʠ ʚʽʜʽʛʨʘʶʪʴ 

ʛʫʤʦʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ, ʘ ʩʘʤʝ: ʚʠʚʽʣʴʥʝʥʥʷ ʚ ʢʨʦʚ ʽʥʪʝʩʪʠʥʘʣʴʥʠʭ ʛʦʨʤʦʥʽʚ 

ʩʝʢʨʝʪʠʥʫ ʪʘ ʍʎʂ-ʇɿ, ï ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʜʽʾ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ 

ɼʇʂ ʢʠʩʣʦʛʦ ʭʽʤʫʩʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʽ ʰʣʫʥʢʘ, ï ʘ ʪʘʢʦʞ ʧʽʜ ʚʧʣʠʚʦʤ 

ʭʦʣʽʥʝʨʛʽʯʥʠʭ ʥʝʡʨʦʥʽʚ (ʤʘʣ. 3).  

ʇʝʨʰʠʤ ʚʽʜʢʨʠʪʠʤ ʽʥʪʝʩʪʠʥʘʣʴʥʠʤ ʛʦʨʤʦʥʦʤ ʩʪʘʚ ʩʝʢʨʝʪʠʥ ï 

ʩʪʠʤʫʣʷʪʦʨ ʨʷʩʥʦʛʦ ʩʦʢʦʚʠʜʽʣʝʥʥʷ ʪʘ ʩʝʢʨʝʮʽʾ ʙʽʢʘʨʙʦʥʘʪʽʚ. ɺʠʚʽʣʴʥʷʶʯʠʩʴ 

ʫ ʢʨʦʚ S-ʢʣʽʪʠʥʘʤʠ ɼʇʂ, ʚʽʥ ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʯʝʨʝʟ 

ʚʽʜʧʦʚʽʜʥʽ ʤʝʤʙʨʘʥʥʽ ʨʝʮʝʧʪʦʨʠ ʪʘ ʚʪʦʨʠʥʥʠʡ ʤʝʩʝʥʜʞʝʨ ʘʜʝʥʽʣʘʪʮʠʢʣʘʟʫ 

(ɸʎ)-ʮɸʄʌ ʮʝʥʪʨʦʘʮʠʥʦʟʥʠʭ ʪʘ ʧʨʦʪʦʢʦʚʠʭ ʢʣʽʪʠʥ, ʤʝʥʰʦʶ ʤʽʨʦʶ ï 

ʘʮʠʥʦʟʥʠʭ ʢʣʽʪʠʥ. ʊʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʩʝʢʨʝʪ ʽʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʙʽʢʘʨʙʦʥʘʪʽʚ ʪʘ ʥʠʟʴʢʦʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ʏʠʤ ʙʽʣʴʰʝ ʚʽʣʴʥʠʭ ʅ+, ʪʠʤ ʙʽʣʴʰʝ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʩʝʢʨʝʪʠʥʫ, ʷʢʠʡ 

ʩʪʠʤʫʣʶʻ ʚʠʜʽʣʝʥʥʷ ʧʽʜʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʙʘʛʘʪʦʛʦ ʙʽʢʘʨʙʦʥʘʪʘʤʠ. 

ɺʥʘʩʣʽʜʦʢ ʟʚô̫ ʟʫʚʘʥʥʷ ʅ+ ʙʽʢʘʨʙʦʥʘʪʘʤʠ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜʚʠʱʫʻʪʴʩʷ. ʋ 

ʨʘʟʽ ʪʨʠʚʘʣʦʾ ʩʪʠʤʫʣʷʮʽʾ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʩʝʢʨʝʮʽʾ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷ 

ʩʝʢʨʝʪʠʥʫ ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʦʙô̒ ʤʫ ʩʦʢʫ ʪʘ ʩʝʢʨʝʮʽʾ ʙʽʢʘʨʙʦʥʘʪʽʚ 

(ʩʘʤʦʨʝʛʫʣʷʮʽʷ ʩʝʢʨʝʮʽʾ ʇɿ ʟʘ ʧʨʠʥʮʠʧʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ). 
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ʄʘʣ. 3. ʏʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʘʥʢʨʝʪʠʯʥʫ ʩʝʢʨʝʮʽʶ (Grayôs 

Anatomy for Students, 1997) 

 

ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʨʝʘʢʮʽʾ ʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʚʤʽʩʪʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʽ 

ʰʣʫʥʢʘ, ʘ ʡ ʩʢʣʘʜʫ ʡʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʣʠʰʢʫ (ʬʝʨʤʝʥʪʽʚ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʷʢʦʩʪʽ ʾʞʽ. ʅʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʥʘʜʭʦʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʚʦʜʽʚ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʤʽʣʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʭʽʤʫʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʛʘʣʴʤʫʚʘʥʥʷ ʩʝʢʨʝʮʽʾ ʘʤʽʣʘʟʠ, ʘ ʧʽʜʚʠʱʝʥʥʷ ʣʽʧʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʨʘʟʽ 

ʥʘʜʭʦʜʞʝʥʥ ̫ ʾʞʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʞʠʨʽʚ ʧʦʪʽʤ ʛʘʣʴʤʫʻ ʩʝʢʨʝʮʽʶ 
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ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʣʽʧʘʟʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʩʝʢʨʝʪʫ ʇɿ ʧʽʜ ʯʘʩ 

ʢʠʰʢʦʚʦ ʾ ʬʘʟʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʫ ʭʽʤʫʩʽ 

ɼʇʂ ʬʝʨʤʝʥʪʽʚ ʽ ʩʫʙʩʪʨʘʪʽʚ, ʷʢʽ ʚʦʥʠ ʛʽʜʨʦʣʽʟʫʶʪʴ: ʥʘʜʣʠʰʦʢ ʬʝʨʤʝʥʪʽʚ 

ʚʠʙʽʨʢʦʚʦ ʛʘʣʴʤʫʻ ʾʭ ʩʝʢʨʝʮʽʶ, ʥʘʜʣʠʰʦʢ ʩʫʙʩʪʨʘʪʫ ʟʥʽʤʘʻ ʮʽ ʛʘʣʴʤʽʚʥʽ 

ʚʧʣʠʚʠ, ʽ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʩʫʙʩʪʨʘʪʫ ʩʪʠʤʫʣʶʶʪʴ ʩʝʢʨʝʮʽʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʇɿ. 

ʎʝʡ ʤʝʭʘʥʽʟʤ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʪʝʨʤʽʥʦʚʫ ʘʜʘʧʪʘʮʽʶ ʩʝʢʨʝʮʽʾ ʬʝʨʤʝʥʪʽʚ 

ʇɿ ʜʦ ʚʠʜʫ ʧʨʠʡʥʷʪʦʾ ʾʞʽ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʢʪʠʚʫʶʯʠʤ 

ʚʧʣʠʚʦʤ n.vagus, ʱʦ ʜʽʻ ʥʘ ʄ-ʭʦʣʽʥʦʨʝʮʝʧʪʦʨʠ, ʍʎʂ-ʇɿ, ʩʝʢʨʝʪʠʥʦʤ. 

ɻʘʣʴʤʽʚʥʽ ʚʧʣʠʚʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʠʤʧʘʪʠʯʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʯʝʨʝʟ ɓ-

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ. 

ɼʨʫʛʠʤ ʛʦʨʤʦʥʦʤ, ʷʢʠʡ ʟʥʘʯʥʦ ʧʦʩʠʣʶʻ ʩʝʢʨʝʮʽʶ ʇɿ, ʻ 

ʭʦʣʝʮʠʩʪʦʢʽʥʽʥ-ʧʘʥʢʨʝʦʟʠʤʽʥ (ʍʎʂ-ʇɿ), ʷʢʠʡ ʚʠʜʽʣʷʻʪʴʩʷ ʟ I-ʢʣʽʪʠʥ. ɺʽʥ 

ʤʘʻ ʧʦʜʚʽʡʥʫ ʥʘʟʚʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʜʚʦʾʩʪʽʩʪʴ ʡʦʛʦ ʝʬʝʢʪʽʚ: ʥʘ 

ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ ʪʘ ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʥʘ ʧʽʜʰʣʫʥʢʦʚʫ 

ʩʝʢʨʝʮʽʶ ï ʟ ʽʥʰʦʛʦ. ɺʠʚʽʣʴʥʝʥʥʷ ʛʦʨʤʦʥʫ ʚ ʢʨʦʚ ʽʟ ʢʣʽʪʠʥ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʪʘ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʭʽʤʫʩʫ (ʦʩʦʙʣʠʚʦ ʧʨʦʜʫʢʪʽʚ ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʙʽʣʢʽʚ, ʞʠʨʽʚ ʪʘ 

ʚʫʛʣʝʚʦʜʽʚ). 

ʍʎʂ-ʇɿ ʜʽʻ ʧʝʨʝʚʘʞʥʦ ʥʘ ʘʮʠʥʫʩʠ ʇɿ, ʪʦʤʫ ʩʽʢ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʪʠʤʫʣʷʮʽʶ ʮʠʤ ʛʦʨʤʦʥʦʤ, ʙʘʛʘʪʠʡ ʬʝʨʤʝʥʪʘʤʠ. ɺʪʦʨʠʥʥʠʤʠ 

ʤʝʩʝʥʜʞʝʨʘʤʠ ʻ ʉʘ2+ ʪʘ ʢʦʤʧʣʝʢʩ ɻʎ ï ʮɻʄʌ. ʆʜʥʦʯʘʩʥʘ ʜʽʷ ʥʘ ʟʘʣʦʟʫ 

ʩʝʢʨʝʪʠʥʫ ʪʘ ʍʎʂ-ʇɿ (ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ ʾʞʽ) ʧʦʩʠʣʶʻ ʾʭʥʽʡ ʩʪʠʤʫʣʶʶʯʠʡ 

ʝʬʝʢʪ. 

ʉʝʢʨʝʮʽʷ ʇɿ ʧʦʩʠʣʶʻʪʴʩʷ ʪʘʢʦʞ ʛʘʩʪʨʠʥʦʤ, ʩʝʨʦʪʦʥʽʥʦʤ, ʽʥʩʫʣʽʥʦʤ, 

ʙʦʤʙʝʟʠʥʦʤ, ʩʦʣʷʤʠ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. 

ɻʘʣʴʤʫʶʪʴ ʩʝʢʨʝʮʽʶ ʇɿ ʩʠʤʧʘʪʠʯʥʽ ʚʦʣʦʢʥʘ. ɺʦʥʠ ʜʽʶʪʴ ʯʝʨʝʟ ɓ-

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʧʦʩʠʣʶʻʪʴʩʷ ʩʠʥʪʝʟ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʘʥʢʨʝʘʪʠʯʥʦʤʫ ʩʦʢʫ. ɸʜʨʝʥʝʨʛʽʯʥʽ ʝʬʝʢʪʠ ʟʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷʤ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʇɿ ʰʣʷʭʦʤ ʟʚʫʞʝʥʥʷ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʯʝʨʝʟ Ŭ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʠ, ʪʦʤʫ ʙʦʣʴʦʚʽ ʧʦʜʨʘʟʥʝʥʥʷ, 

ʥʘʧʨʫʞʝʥʘ ʬʽʟʠʯʥʘ ʪʘ ʨʦʟʫʤʦʚʘ ʨʦʙʦʪʘ ʡ ʽʥʰʽ ʩʪʘʥʠ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʤʘʻ ʤʽʩʮʝ 

ʘʢʪʠʚʘʮʽʷ ʩʠʤʧʘʪʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʛʥʽʯʫʶʪʴ ʩʝʢʨʝʮʽʶ ʇɿ. 

ʂʨʽʤ ʥʝʨʚʦʚʠʭ ʭʦʣʽʥʦ- ʽ ʘʜʨʝʥʝʨʛʽʯʥʠʭ ʚʦʣʦʢʦʥ ʥʘ ʩʝʢʨʝʮʽʶ ʇɿ 

ʟʜʽʡʩʥʶʶʪʴ ʚʧʣʠʚ ʧʝʧʪʠʜʝʨʛʽʯʥʽ ʚʦʣʦʢʥʘ. ɰʭʥʽ ʟʘʢʽʥʯʝʥʥʷ ʚʠʜʽʣʷʶʪʴ ʥʠʟʢʫ 

ʥʝʡʨʦʧʝʧʪʠʜʽʚ, ʦʜʥʽ ʟ ʷʢʠʭ ʩʪʠʤʫʣʶʶʪʴ, ʽʥʰʽ ï ʛʘʣʴʤʫʶʪʴ ʩʝʢʨʝʮʽʶ ʇɿ. 

ɻʘʣʴʤʽʚʥʽ ʛʫʤʦʨʘʣʴʥʽ ʬʘʢʪʦʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʣʶʢʘʛʦʥʦʤ, 

ʩʦʤʘʪʦʩʪʘʪʠʥʦʤ, ʚʘʟʦʧʨʝʩʠʥʦʤ, ʨʝʯʦʚʠʥʦʶ ʈ, ɸʂʊɻ, ʝʥʢʝʬʘʣʽʥʦʤ, 

ʢʘʣʴʮʠʪʦʥʽʥʦʤ, ɻɯʇ, ʇʇ. ɺɯʇ ʤʦʞʝ ʷʢ ʟʙʫʜʞʫʚʘʪʠ, ʪʘʢ ʽ ʛʘʣʴʤʫʚʘʪʠ 

ʩʝʢʨʝʮʽʶ ʇɿ. 
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ʋ ʮʽʣʦʤʫ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟʽ ʰʣʫʥʢʦʤ, ʥʝʨʚʦʚʽ ʚʧʣʠʚʠ ʧʽʜ ʯʘʩ 

ʧʨʠʡʦʤʫ ʾʞʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʫʩʢʦʚʽ ʚʧʣʠʚʠ ʥʘ ʇɿ, ʘ ʚ ʧʦʜʘʣʴʰʽʡ ʢʦʨʝʢʮʽʾ ʾʾ 

ʩʝʢʨʝʮʽʾ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʛʫʤʦʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. ʇʨʠ ʮʴʦʤʫ ʢʨʽʤ ʜʽʾ 

ʛʦʨʤʦʥʽʚ, ʤʘʻ ʤʽʩʮʝ ʚʠʨʘʞʝʥʠʡ ʚʧʣʠʚ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʩʤʦʢʪʘʣʠʩʷ 

(ʜʝʷʢʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʛʣʶʢʦʟʠ), ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʘʥʢʨʝʘʮʠʪʠ. ʋ ʪʦʡ ʞʝ 

ʯʘʩ ʮʝʡ ʚʧʣʠʚ ʦʧʦʩʝʨʝʜʢʦʚʫʻʪʴʩʷ ʡ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʽ ʥʝʨʚʦʚʽ ʤʝʭʘʥʽʟʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʛʽʧʦʪʘʣʘʤʽʯʥʠʡ ʽ ʙʫʣʴʙʘʨʥʠʡ ʮʝʥʪʨʠ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ) ʽ ʨʝʛʫʣʷʪʦʨʥʽ ʧʝʧʪʠʜʠ. 

ʍʦʯʘ ʥʝʨʚʦʚʽ ʪʘ ʛʫʤʦʨʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʫ ʪʽʩʥʦ 

ʚʟʘʻʤʦʜʽʶʯʫ ʩʠʩʪʝʤʫ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ, ʧʝʨʝʚʘʞʥʫ ʨʦʣʴ ʫ 

ʨʝʛʫʣʷʮʽʾ ʩʝʢʨʝʮʽʾ ʇɿ ʽ ʚ ʮʽʣʦʤʫ ʪʨʘʚʣʝʥʥʷ ʚ ʢʠʰʝʯʥʠʢʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʠʱʝʨʦʟʛʣʷʥʫʪʠʤʠ ʚʽʜʜʽʣʘʤʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʚʽʜʽʛʨʘʶʪʴ ʛʫʤʦʨʘʣʴʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʘʜʘʧʪʫʚʘʪʠ 

ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʽʚ ʧʽʜʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʜʦ ʚʠʜʫ ʾʞʽ, ʱʦ ʧʨʠʡʤʘʻʪʴʩʷ. ʎʝʡ 

ʧʨʦʮʝʩ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʱʝ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʠʡ ʫ ʨʘʟʽ ʪʨʠʚʘʣʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʭʘʨʯʦʚʦʛʦ ʨʝʞʠʤʫ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʤ ʻ ʨʽʟʢʠʡ ʧʝʨʝʭʽʜ ʥʘ ʽʥʰʠʡ ʨʝʞʠʤ ʭʘʨʯʫʚʘʥʥʷ: ʥʘʧʨʠʢʣʘʜ, 

ʨʘʧʪʦʚʝ ʚʝʛʝʪʘʨʽʘʥʩʪʚʦ ʧʽʩʣʷ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʚʞʠʚʘʥʥʷ ʾʞʽ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʽ ʥʘʚʧʘʢʠ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ ʩʢʣʘʜ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʘʤʦʾ ʾʞʽ ʻ ʚʘʞʣʠʚʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʩʝʢʨʝʮʽʾ.  
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ʇɽʏɯʅʂɸ 

ɼʨʫʛʠʤ ʦʨʛʘʥʦʤ, ʱʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʪʨʘʚʣʝʥʥʽ ʚ ʢʠʰʝʯʥʠʢʫ, ʻ 

ʧʝʯʽʥʢʘ ï ʥʘʡʙʽʣʴʰʠʡ ʚʥʫʪʨʽʰʥʽʡ ʦʨʛʘʥ. ʇʝʯʽʥʢʘ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʘ. ʂʨʽʤ 

ʫʯʘʩʪʽ ʚ ʪʨʘʚʣʝʥʥʽ ʚʦʥʘ ʚʠʢʦʥʫʻ ʥʠʟʢʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ: ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ, ʢʨʦʚʦʪʚʦʨʝʥʥʽ, ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʱʝʧʣʝʥʥʷ, 

ʜʝʪʦʢʩʠʢʘʮʽʶ ʪʘ ʝʢʩʢʨʝʮʽʶ ʥʝʧʦʪʨʽʙʥʠʭ ʯʠ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ 

ʨʝʯʦʚʠʥ ʪʘ ʥʠʟʢʫ ʽʥʰʠʭ ʬʫʥʢʮʽʡ 

 ɹʫʜʦʚʘ. ʄʘʩʘ ʧʝʯʽʥʢʠ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʩʪʘʥʦʚʠʪʴ ~1500 ʛ. ʎʝ ʦʨʛʘʥ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, ʤô̫ ʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚ ʥʘʜʯʝʨʝʚʥʽʡ ʜʽʣʷʥʮʽ ʚ ʧʨʘʚʦʤʫ 

ʧʽʜʨʝʙʝʨôʾ  (ʤʘʣ. 4). ʇʝʯʽʥʢʘ ʤʘʻ ʜʚʽ ʧʦʚʝʨʭʥʽ: ʜʽʘʬʨʘʛʤʘʣʴʥʫ (ʧʘʨʽʻʪʘʣʴʥʫ) 

ʪʘ ʚʽʩʮʝʨʘʣʴʥʫ. 

 

 
ʄʘʣ. 4. ʇʝʯʽʥʢʘ, ʚʠʜ ʟʚʝʨʭʫ (ɸ); ʚʠʜ ʩʧʝʨʝʜʫ: ʯʘʩʪʠʥʘ ʧʘʨʽʻʪʘʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʧʝʨʝʜʥʷ ʧʦʚʝʨʭʥʷ (ɹ); ʚʠʜ ʟʥʠʟʫ: ʚʽʩʮʝʨʘʣʴʥʘ ʧʦʚʝʨʭʥʷ (ɺ) 

(Pearson Education, Inc, 2004) 

 

ʅʘ ʚʽʩʮʝʨʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʧʝʯʽʥʢʠ ʚʠʜʥʦ ʪʨʠ ʙʦʨʦʟʥʠ: ʧʨʘʚʘ ʽ ʣʽʚʘ 

ʩʘʛʽʪʘʣʴʥʽ ʪʘ ʬʨʦʥʪʘʣʴʥʘ. ʃʽʚʘ ʩʘʛʽʪʘʣʴʥʘ ʙʦʨʦʟʥʘ ʜʽʣʠʪʴ ʧʝʯʽʥʢʫ ʥʘ ʤʝʥʰʫ 

ʣʽʚʫ ʽ ʙʽʣʴʰʫ ʧʨʘʚʫ ʯʘʩʪʢʠ, ʷʢʽ ʟô̒ ʜʥʫʶʪʴʩʷ ʛʣʠʙʦʢʦʶ ʧʦʧʝʨʝʯʥʦʶ 

ʙʦʨʦʟʥʦʶ ʘʙʦ ʚʦʨʦʪʘʤʠ ʧʝʯʽʥʢʠ, ʢʫʜʠ ʚʭʦʜʷʪʴ ʚʦʨʽʪʥʘ ʚʝʥʘ, ʚʣʘʩʥʘ 
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ʧʝʯʽʥʢʦʚʘ ʘʨʪʝʨʽʷ, ʥʝʨʚʠ. ɺʦʨʽʪʥʘ ʚʝʥʘ ʥʝʩʝ ʚʝʥʦʟʥʫ ʢʨʦʚ ʚʽʜ ʰʣʫʥʢʘ, ʪʦʥʢʦʾ 

ʪʘ ʪʦʚʩʪʦʾ ʢʠʰʦʢ, ʇɿ ʪʘ ʩʝʣʝʟʽʥʢʠ 

 ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʪʘ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ ʫ 

ʧʝʯʽʥʮʽ ʚʠʜʽʣʷʶʪʴ 2 ʯʘʩʪʢʠ, 5 ʩʝʢʪʦʨʽʚ ʪʘ 8 ʩʝʛʤʝʥʪʽʚ. ʋ ʯʘʩʪʢʘʭ ʧʝʯʽʥʢʠ 

ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ (ʧʨʘʚʘ ʪʘ ʣʽʚʘ) ʛʽʣʢʠ ʚʦʨʽʪʥʦʾ ʚʝʥʠ. ʇʝʯʽʥʢʘ ï 

ʩʢʣʘʜʥʦ ʨʦʟʛʘʣʫʞʝʥʘ ʪʨʫʙʯʘʩʪʘ ʟʘʣʦʟʘ ʟʦʚʥʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ, ʚʠʚʽʜʥʠʤʠ 

ʧʨʦʪʦʢʘʤʠ ʷʢʦʾ ʻ ʞʦʚʯʥʽ 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʧʝʯʽʥʢʠ ʻ ʯʘʩʪʦʯʢʘ (ʤʘʣ. 5), 

ʷʢʘ ʤʘʻ ʬʦʨʤʫ ʧʨʠʟʤʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʜʽʘʤʝʪʨʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

~1,0õ2,5 ʤʤ (ʤʘʣ. 5-6).  

 

 
ʄʘʣ. 5. ʇʝʯʽʥʢʦʚʘ ʯʘʩʪʦʯʢʘ ʪʘ ʪʨʽʘʜʠ (Pearson Education, Inc, 2004) 

 
ʄʘʣ. 6. ʄʽʞʯʘʩʪʦʯʢʦʚʘ ʧʝʯʽʥʢʦʚʘ ʪʨ̔ʘʜʘ (Pearson Education, Inc, 2004) 
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ʋ ʧʝʯʽʥʮʽ ʣʶʜʠʥʠ ~500 000 ʧʝʯʽʥʢʦʚʠʭ ʯʘʩʪʦʯʦʢ. ʇʨʦʩʪʽʨ ʤʽʞ ʥʠʤʠ 

ʟʘʧʦʚʥʝʥʠʡ ʥʝʚʝʣʠʢʦʶ ʤʘʩʦʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ʋ ʥʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʧʝʯʽʥʢʦʚʽ 

ʪʨʽʘʜʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʢʣʶʯʘʻ ʤʽʞʯʘʩʪʦʯʢʦʚʫ ʞʦʚʯʥʫ ʧʨʦʪʦʢʫ, ʘʨʪʝʨʽʶ ʪʘ 

ʚʝʥʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʟʣʠʪʪʽʚ ʧʨʦʪʦʢ ʬʦʨʤʫʶʪʴʩʷ ʧʨʘʚʘ ʪʘ ʣʽʚʘ 

ʞʦʚʯʥʽ ʧʨʦʪʦʢʠ, ʷʢʽ ʚʠʚʦʜʷʪʴ ʞʦʚʯ ʽʟ ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʯʘʩʪʦʢ ʧʝʯʽʥʢʠ 

ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʧʝʯʽʥʢʠ ʮʽ ʧʨʦʪʦʢʠ ʜʘʶʪʴ ʧʦʯʘʪʦʢ ʧʦʟʘʧʝʯʽʥʢʦʚʠʤ 

ʞʦʚʯʦʚʠʚʽʜʥʠʤ ʰʣʷʭʘʤ. ʋ ʚʦʨʦʪʘʭ ʧʝʯʽʥʢʠ ʮʽ ʜʚʽ ʧʨʦʪʦʢʠ ʟʣʠʚʘʶʪʴʩʷ ʪʘ 

ʫʪʚʦʨʶʶʪʴ ʟʘʛʘʣʴʥʫ ʧʝʯʽʥʢʦʚʫ ʧʨʦʪʦʢʫ ʜʦʚʞʠʥʦʶ ~4õ6 ʩʤ. ʄʽʞ ʣʠʩʪʢʘʤʠ 

ʧʝʯʽʥʢʦʚʦ-ʜʚʘʥʘʜʮʷʪʠʧʘʣʦʾ ʟʚô̫ ʟʢʠ ʟʘʛʘʣʴʥʘ ʧʝʯʽʥʢʦʚʘ ʧʨʦʪʦʢʘ ʟʣʠʚʘʻʪʴʩʷ ʟ 

ʤʽʭʫʨʦʚʦʶ ʞʦʚʯʥʦʶ ʧʨʦʪʦʢʦʶ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘʛʘʣʴʥʘ 

ʞʦʚʯʥʘ ʧʨʦʪʦʢʘ. 

 

ʌʫʥʢʮʽʾ ʧʝʯ̔ʥʢʠ 

ɸʥʘʪʦʤʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʧʝʯʽʥʢʠ ʥʘ ʰʣʷʭʫ ʢʨʦʚʽ, ʱʦ ʥʝʩʝ ʧʦʞʠʚʥʽ ʪʘ 

ʽʥʰʽ ʨʝʯʦʚʠʥʠ ʚʽʜ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʜʦ ʪʢʘʥʠʥ, ʦʙʫʤʦʚʣʶʻ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʙʘʨô̒ ʨʥʫ ʬʫʥʢʮʽʶ ʮʴʦʛʦ ʦʨʛʘʥʘ. ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʦʢʩʠʯʥʠʭ 

ʩʧʦʣʫʢ, ʱʦ ʥʘʜʽʡʰʣʠ ʟ ʾʞʝʶ ʘʙʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʢʠʰʝʯʥʠʢʫ ʚʥʘʩʣʽʜʦʢ 

ʜʽʷʣʴʥʦʩʪʽ ʡʦʛʦ ʤʽʢʨʦʬʣʦʨʠ, ʣʽʢʽʚ ʪʦʱʦ. ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʟʥʝʰʢʦʜʞʫʶʪʴʩʷ 

ʰʣʷʭʦʤ ʾʭ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʦʢʠʩʣʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ, ʤʝʪʠʣʶʚʘʥʥʷ, 

ʘʮʝʪʠʣʶʚʘʥʥʷ, ʛʽʜʨʦʣʽʟʫ (1 ʬʘʟʘ) ʪʘ ʧʦʜʘʣʴʰʦʾ ʢʦʥôʁ ʛʘʮʽʾ ʟ ʥʠʟʢʦʶ ʨʝʯʦʚʠʥ 

(ʛʣʶʢʫʨʦʥʦʚʦʶ, ʩʽʨʯʘʥʦʶ ʪʘ ʦʮʪʦʚʦʶ ʢʠʩʣʦʪʘʤʠ, ʛʣʽʮʠʥʦʤ, ʪʘʫʨʠʥʦʤ ʪʘ 

ʽʥʰʠʤʠ ï 2 ʬʘʟʘ). ʅʝ ʚʩʽ ʨʝʯʦʚʠʥʠ ʟʥʝʰʢʦʜʞʫʶʪʴʩʷ ʫ ʜʚʽ ʬʘʟʠ: ʜʝʷʢʽ ï ʚ 

ʦʜʥʫ, ʘʙʦ ʙʝʟ ʟʤʽʥ ʚʠʚʦʜʷʪʴʩʷ ʫ ʩʢʣʘʜʽ ʞʦʚʯʽ ʪʘ ʩʝʯʽ, ʦʩʦʙʣʠʚʦ ʨʦʟʯʠʥʥʽ 

ʢʦʥôʁ ʛʘʪʠ. ʅʝʡʪʨʘʣʽʟʘʮʽʷ ʪʦʢʩʠʯʥʦʛʦ ʘʤʽʘʢʫ, ï ʧʨʦʜʫʢʪʫ ʙʽʣʢʦʚʦʛʦ ʨʦʟʧʘʜʫ, 

ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʠʥʠ ʪʘ ʢʨʝʘʪʠʥʽʥʫ. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʟʥʝʰʢʦʜʞʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʰʣʷʭʦʤ ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʣʽʟʠʩʫ. 

ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʫ ʬʫʥʢʮʽʶ ʧʝʯʽʥʢʠ. ʋ ʟʚô̫ ʟʢʫ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʭʽʤʽʯʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʜʝʷʢʽ ʽʟ 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ (ʥʘʧʨʠʢʣʘʜ, ʘʛʨʦʭʽʤʽʢʘʪʠ) ʨʦʟʧʘʜʘʶʪʴʩʷ ʚ 

ʧʝʯʽʥʮʽ ʥʘ ʱʝ ʙʽʣʴʰ ʪʦʢʩʠʯʥʽ ʤʝʪʘʙʦʣʽʪʠ. 

ʇʝʯʽʥʢʘ ʻ ʚʘʞʣʠʚʠʤ ʦʙʤʽʥʥʠʤ ʦʨʛʘʥʦʤ. ʋ ʥʽʡ ʩʠʥʪʝʟʫʶʪʴʩʷ ʙʽʣʢʠ 

ʢʨʦʚʽ (ʚʝʩʴ ʬʽʙʨʠʥʦʛʝʥ, 95% ʘʣʴʙʫʤʽʥʽʚ, 85% ʛʣʦʙʫʣʽʥʽʚ), ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʜʝʟʘʤʽʥʫʚʘʥʥʷ ʪʘ ʧʝʨʝʘʤʽʥʫʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ, ʫʪʚʦʨʝʥʥʷ ʩʝʯʦʚʠʥʠ, 

ʛʣʫʪʘʤʽʥʫ, ʢʨʝʘʪʠʥʫ, ʘ ʪʘʢʦʞ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʽʪʘʤʽʥʫ ʂ, ʬʘʢʪʦʨʽʚ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ, ʬʽʙʨʠʥʦʣʽʟʫ ʪʘ ʘʥʪʠʢʦʘʛʫʣʷʥʪʽʚ (I, II, V, VII, IX, X, XII, XIII, 

ʘʥʪʠʪʨʦʤʙʽʥʫ, ʘʥʪʠʧʣʘʟʤʽʥʫ). 
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ʇʝʯʽʥʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʦʙʤʽʥʽ ʣʽʧʽʜʽʚ: ʚ ʾʭʥʴʦʤʫ ʛʽʜʨʦʣʽʟʽ ʪʘ 

ʚʩʤʦʢʪʫʚʘʥʥʽ, ʩʠʥʪʝʟʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʬʦʩʬʦʣʽʧʽʜʽʚ, ʭʦʣʝʩʪʝʨʠʥʫ, ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ, ʣʽʧʦʧʨʦʪʝʾʜʽʚ, ʘʮʝʪʦʥʦʚʠʭ ʪʽʣ, ʦʢʠʩʣʝʥʥʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ. 

ɺʝʣʠʢʫ ʨʦʣʴ ʧʝʯʽʥʢʘ ʚʽʜʽʛʨʘʻ ʚ ʦʙʤʽʥʽ ʚʫʛʣʝʚʦʜʽʚ: ʪʫʪ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʧʨʦʮʝʩʠ ʛʣʽʢʦʛʝʥʝʟʫ, ʛʣʽʢʦʛʝʥʦʣʽʟʫ, ʚʢʣʶʯʝʥʥʷ ʚ ʦʙʤʽʥ ʛʣʶʢʦʟʠ, ʛʘʣʘʢʪʦʟʠ 

ʪʘ ʬʨʫʢʪʦʟʠ, ʫʪʚʦʨʝʥʥʷ ʛʣʶʢʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʇʝʯʽʥʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʽʥʘʢʪʠʚʘʮʽʾ ʥʠʟʢʠ ʛʦʨʤʦʥʽʚ (ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʠ, 

ʘʣʴʜʦʩʪʝʨʦʥ, ʘʥʜʨʦʛʝʥʠ, ʝʩʪʨʦʛʝʥʠ, ʽʥʩʫʣʽʥ, ʛʣʶʢʘʛʦʥ, ʥʠʟʢʘ 

ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʠʭ ʛʦʨʤʦʥʽʚ) ʪʘ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚ (ʛʽʩʪʘʤʽʥ, ʩʝʨʦʪʦʥʽʥ, 

ʢʘʪʝʭʦʣʘʤʽʥʠ). 

ʇʝʯʽʥʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʫʡʥʫʚʘʥʥʽ ʝʨʠʪʨʦʮʠʪʽʚ, ʜʝʛʨʘʜʘʮʽʾ ʛʝʤʫ ʟ 

ʧʦʜʘʣʴʰʠʤ ʫʪʚʦʨʝʥʥʷʤ ʙʽʣʽʨʫʙʽʥʫ. 

ɺʘʞʣʠʚʦʶ ʻ ʨʦʣʴ ʧʝʯʽʥʢʠ ʚ ʦʙʤʽʥʽ ʚʽʪʘʤʽʥʽʚ, ʦʩʦʙʣʠʚʦ ʞʠʨʦʨʦʟʯʠʥʥʠʭ 

(A, D, ɽ, ʂ), ʚʩʤʦʢʪʫʚʘʥʥʷ ʷʢʠʭ ʫ ʢʠʰʝʯʥʠʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʞʦʚʯʽ. 

ʅʠʟʢʘ ʚʽʪʘʤʽʥʽʚ ʜʝʧʦʥʫʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʪʘ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʚ ʤʽʨʫ ʾʭʥʴʦʾ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʧʦʪʨʝʙʠ (A, D, ʂ, ʉ, ʈʈ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʧʨʦʮʝʩʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʡ ʝʢʩʢʨʝʪʦʨʥʘ 

ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠʜʽʣʝʥʥʽ ʟ ʢʨʦʚʽ ʫ ʩʢʣʘʜʽ ʞʦʚʯʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ ʧʝʯʽʥʮʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʛʦʤʝʦʩʪʘʪʠʯʥʫ ʬʫʥʢʮʽʶ ʮʴʦʛʦ ʦʨʛʘʥʘ. 

ʇʝʯʽʥʢʘ ʻ ʜʝʧʦʥʫʶʯʠʤ ʦʨʛʘʥʦʤ ʜʣʷ ʢʨʦʚʽ ʪʘ ʣʽʤʬʠ; ʪʫʪ ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʤ̔ ʢʨʦʝʣʝʤʝʥʪʠ (ʟʘʣʽʟʦ, ʤʽʜʴ, ʤʘʨʛʘʥʝʮʴ, ʢʦʙʘʣʴʪ, ʤʦʣʽʙʜʝʥ ʪʘ ʽʥʰʽ), ʛʣʽʢʦʛʝʥ 

ʪʘ ʽʥʰʽ. 

ʇʝʯʽʥʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʽʤʫʥʦʧʦʝʟʽ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʷʭ: ʟʘʚʜʷʢʠ 

ʤʘʢʨʦʬʘʛʘʤ, ï ʢʣʽʪʠʥʘʤ ʂʫʧʬʝʨʘ, ï ʟʜʽʡʩʥʶʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʟʘʭʠʩʪ.  

ɺʣʘʩʥʝ ʪʨʘʚʥʘ ʬʫʥʢʮʽʷ ʧʝʯʽʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʪʚʦʨʝʥʥʷʤ (ʭʦʣʝʨʝʟ) ʪʘ 

ʚʠʜʽʣʝʥʥʷʤ (ʭʦʣʝʢʽʥʝʟ) ʞʦʚʯʽ, ʷʢʘ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʪʨʘʚʣʝʥʥʷ ʚ 

ʢʠʰʝʯʥʠʢʫ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʟʜʽʡʩʥʝʥʥʽ ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʡ: 

ï ʞʦʚʯ ʝʤʫʣʴʛʫʻ ʞʠʨʠ, ʟʙʽʣʴʰʫʶʯʠ ʧʦʚʝʨʭʥʶ, ʥʘ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʭ 

ʛʽʜʨʦʣʽʟ ʣʽʧʘʟʦʶ; 

ï ʨʦʟʯʠʥʷʻ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʣʽʧʽʜʽʚ, ʩʧʨʠʷʻ ʾʭ ʚʩʤʦʢʪʫʚʘʥʥʷ ʪʘ ʨʝʩʠʥʪʝʟʫ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ ʫ ʝʥʪʝʨʦʮʠʪʘʭ; 

ï ʧʽʜʚʠʱʫʻ ʘʢʪʠʚʥʽʩʪʴ ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʪʘ ʢʠʰʢʦʚʠʭ ʬʝʨʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʣʽʧʘʟʠ; 

ï ʞʦʚʯ ʟʜʘʪʥʘ ʧʨʠʧʠʥʷʪʠ ʜʽʶ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ 

ʢʠʩʣʦʪʥʦʩʪʽ ʰʣʫʥʢʦʚʦʛʦ ʚʤʽʩʪʫ, ʱʦ ʥʘʜʽʡʰʦʚ ʫ ɼʇʂ, ʪʘ ʽʥʘʢʪʠʚʘʮʽʾ 

ʧʝʧʩʠʥʫ; 

ï ʩʧʨʠʷʻ ʚʩʤʦʢʪʫʚʘʥʥʶ ʟ ʢʠʰʝʯʥʠʢʘ ʞʠʨʦʨʦʟʯʠʥʥʠʭ ʚʽʪʘʤʽʥʽʚ, 

ʭʦʣʝʩʪʝʨʠʥʫ, ʘʤʽʥʦʢʠʩʣʦʪ ʪʘ ʩʦʣʝʡ ʢʘʣʴʮʽʶ; 
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ï ʚʠʩʪʫʧʘʻ ʷʢ ʨʝʛʫʣʷʪʦʨ ʪʨʘʚʥʠʭ ʧʨʦʮʝʩʽʚ: ʩʪʠʤʫʣʶʻ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ, 

ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ, ʤʦʪʦʨʥʫ ʪʘ ʩʝʢʨʝʪʦʨʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʦʥʢʦʾ ʢʠʰʢʠ, 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʟʣʫʱʫʚʘʥʥʷ ʝʧʽʪʝʣʽʦʮʠʪʽʚ (ʝʥʪʝʨʦʮʠʪʽʚ); 

ï ʤʘʻ ʙʘʢʪʝʨʽʦʩʪʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ (ʟʘʭʠʩʥʘ ʬʫʥʢʮʽʷ). 

ʇʨʠ ʚʠʢʣʶʯʝʥʥʽ ʞʦʚʯʽ ʽʟ ʪʨʘʚʣʝʥʥʷ ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʦʮʝʩ 

ʧʝʨʝʪʨʘʚʣʝʥʥʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ ʞʠʨʽʚ. 

 

ɺʣʘʩʪʠʚʦʩʪʽ, ʩʢʣʘʜ ʪʘ ʚʠʜʠ ʞʦʚʯʽ 

ʋ ʣʶʜʠʥʠ ʟʘ ʜʦʙʫ ʫʪʚʦʨʶʻʪʴʩʷ 500ï1800 ʤʣ ʞʦʚʯʽ. ʅʘʪʱʝʩʝʨʮʝ ʞʦʚʯ 

ʤʘʡʞʝ ʥʝ ʥʘʜʭʦʜʠʪʴ ʫ ʢʠʰʝʯʥʠʢ, ʚʦʥʘ ʧʨʷʤʫʻ ʚ ʞʦʚʯʥʠʡ ʤʽʭʫʨ, ʜʝ ʚ ʧʨʦʮʝʩʽ 

ʜʝʧʦʥʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʡ ʜʝʱʦ ʟʤʽʥʶʻ ʩʚʽʡ ʩʢʣʘʜ, ʪʦʤʫ ʧʨʠʡʥʷʪʦ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʜʚʘ ʚʠʜʠ ʞʦʚʯʽ ï ʧʝʯʽʥʢʦʚʫ ʪʘ ʤʽʭʫʨʦʚʫ. ʇʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ 

ʞʦʚʯʦʚʠʚʽʜʥʠʤʠ ʰʣʷʭʘʤʠ ʡ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʞʦʚʯʥʦʤʫ ʤʽʭʫʨʽ ʨʽʜʢʘ ʪʘ ʧʨʦʟʦʨʘ 

ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ ʧʝʯʽʥʢʦʚʘ ʞʦʚʯ (ʚʽʜʥʦʩʥʘ ʱʽʣʴʥʽʩʪʴ 1,008-1,015) 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ (ʚʩʤʦʢʪʫʶʪʴʩʷ ʚʦʜʘ ʡ ʤʽʥʝʨʘʣʴʥʽ ʩʦʣʽ), ʜʦ ʥʝʾ ʜʦʜʘʻʪʴʩʷ 

ʤʫʮʠʥ, ʽ ʞʦʚʯ ʩʪʘʻ ʪʝʤʥʦʶ, ʪʷʛʫʯʦʶ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʾʾ ʚʽʜʥʦʩʥʘ ʱʽʣʴʥʽʩʪʴ 

(1,026-1,048) ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʨʅ (6,0-7,0) ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʩʦʣʝʡ ʞʦʚʯʥʠʭ 

ʢʠʩʣʦʪ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ ʙʽʢʘʨʙʦʥʘʪʽʚ. ɾʦʚʯ ʪʘʢʦʛʦ ʩʢʣʘʜʫ ʥʘʟʠʚʘʶʪʴ 

ʤʽʭʫʨʦʚʦʶ. 

 

ʉʭʝʤʘ 2. ʉʢʣʘʜ ʞʦʚʯʽ 

ʂʦʤʧʦʥʝʥʪʠ 
ʇʝʯʽʥʢʦʚʘ 

ʞʦʚʯ 

ʄʽʭʫʨʦʚʘ 

ʞʦʚʯ 

ɺʦʜʘ, % 97,4 86,65 

ʑʽʣʴʥʠʡ ʟʘʣʠʰʦʢ, % 2,6 13,35 

ʆʨʛʘʥʽʯʥʽ 

 ʨʝʯʦʚʠʥʠ, 

ʛ/ʣ 

ʉʦʣ̔ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 1,03 9,14 

ɾʦʚʯʥʽ ʧʽʛʤʝʥʪʠ ʪʘ ʤʫʮʠʥ 0,53 2,98 

ʍʦʣʝʩʪʝʨʦʣ 0,06 0,3 õ 0,9 

ɾʠʨʥʽ ʢʠʩʣʦʪʠ ʪʘ ʽʥʰʽ 

ʣʽʧʽʜʠ 
0,12 0,3 õ 1,2 

ʃʝʮʠʪʠʥ 0,04 0,3 

ʅʝʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ, 

ʤʤʦʣʴ/ʣ 

ʂʘʪʽʦʥʠ 

Na+ 145 130 

K+ 5 9 

Ca2+ 2,5 6 

ɸʥ̔ʦʥʠ 
Cl ï 100 75 

ʅʉO3ï 28 10 

 

ʅʘʷʚʥʽʩʪʴ ʙʽʢʘʨʙʦʥʘʪʽʚ ʫ ʧʝʯʽʥʢʦʚʽʡ ʞʦʚʯʽ ʩʪʚʦʨʶʻ ʩʣʘʙʦʣʫʞʥʫ 

ʨʝʘʢʮʽʶ, ʧʨʠ ʮʴʦʤʫ ʨʅ ʩʪʘʥʦʚʠʪʴ 7,3-8,0.  
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ɻʦʣʦʚʥʠʤʠ ʜʽʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʞʦʚʯʽ ʷʢ ʪʨʘʚʥʦʛʦ ʩʝʢʨʝʪʫ ʻ 

ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ (ɾʂ). ɺʦʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚ ʧʝʯʽʥʮʽ, ʽ ʩʘʤʝ 

ʟʘʚʜʷʢʠ ʾʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʩʥʦʚʥʘ ʩʧʝʮʠʬʽʯʥʘ ʬʫʥʢʮʽʷ ʞʦʚʯʽ ï ʝʤʫʣʴʛʫʚʘʥʥʷ 

ʞʠʨʽʚ. ʈʦʟʨʽʟʥʷʶʪʴ ʧʝʨʚʠʥʥʽ ʪʘ ʚʪʦʨʠʥʥʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ. 

ʇʝʨʚʠʥʥʽ ɾʂ ï ʭʦʣʝʚʘ ʪʘ ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʘ, ï ʩʠʥʪʝʟʫʶʪʴʩʷ ʚ 

ʛʝʧʘʪʦʮʠʪʘʭ ʟ ʭʦʣʝʩʪʝʨʠʥʫ (ʍʉ). ɺʦʥʠ ʟô̒ ʜʥʫʶʪʴʩʷ ʟ ʛʣʽʢʦʢʦʣʦʤ ʪʘ 

ʪʘʫʨʠʥʦʤ, ʫʪʚʦʨʶʶʯʠ ʛʣʽʢʦʭʦʣʝʚʫ (80%) ʪʘ ʪʘʫʨʦʭʦʣʝʚʫ (20%) ʢʠʩʣʦʪʠ. 

ɺʤʽʩʪ ʛʣʽʢʦʭʦʣʝʚʠʭ ʢʠʩʣʦʪ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʨʘʟʽ ʚʞʠʚʘʥʥʷ ʾʞʽ, ʙʘʛʘʪʦʾ ʥʘ 

ʚʫʛʣʝʚʦʜʠ. ɺʞʠʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʽʚ, ʥʘʚʧʘʢʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʫʨʦʭʦʣʝʚʠʭ ʢʠʩʣʦʪ. ʇʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʦʞ ʚʤʽʩʪʦʤ ʣʝʮʠʪʠʥʫ ʡ ʭʦʣʝʩʪʝʨʠʥʫ 

ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʞʦʚʯʥʠʭ ʢʘʤʝʥʽʚ ï ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ. ʇʨʠʯʠʥʠ ʮʽʻʾ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʞʦʚʯʽ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʧʨʦʪʝ ʨʝʛʫʣʷʨʥʝ ʩʧʦʞʠʚʘʥʥʷ 

ʭʝʥʦʜʝʟʦʢʩʠʭʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʟʤʽʥʶʻ ʡʦʛʦ ʚ ʩʧʨʠʷʪʣʠʚʠʡ ʙʽʢ ʽ ʥʘʚʽʪʴ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʯʠʥʝʥʥʷ ʢʘʤʝʥʽʚ, ʱʦ ʚʞʝ ʫʪʚʦʨʠʣʠʩʷ. 

 ʋ ʢʠʰʝʯʥʠʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʢʨʦʬʣʦʨʠ ʧʝʨʚʠʥʥʽ ʞʦʚʯʥʽ ʢʠʩʣʦʪʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʪʦʨʠʥʥʽ ï ʜʝʟʦʢʩʠʭʦʣʝʚʫ ʪʘ ʣʽʪʦʭʦʣʝʚʫ. 

 

ʉʦʣʽ ɾʂ ʝʢʩʢʨʝʪʫʶʪʴʩʷ ʚ ʞʦʚʯʥʽ ʢʘʥʘʣʴʮʽ ʪʘ ʧʨʦʥʠʢʘʶʪʴ ʫ ʤʽʮʝʣʠ 

ʞʠʨʫ, ʟô̒ ʜʥʫʶʯʠʩʴ ʟ ʍʉ ʪʘ ʬʦʩʬʦʣʽʧʽʜʘʤʠ. ʋ ʚʝʨʭʥʽʭ ʚʽʜʜʽʣʘʭ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʤʽʮʝʣʠ ʩʦʣʝʡ ɾʂ, ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʟʘ 

ʨʦʟʤʽʨʦʤ, ʤʘʶʪʴ ʛʽʜʨʦʬʽʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʾʭ 

ʚʩʤʦʢʪʫʚʘʥʥʶ ʚ ʞʦʚʯʥʠʭ ʰʣʷʭʘʭ ʽ 

ʪʦʥʢʽʡ ʢʠʰʮʽ, ʧʨʦʪʝ ʥʝ ʟʘʧʦʙʽʛʘʻ 

ʚʩʤʦʢʪʫʚʘʥʥʶ ʚ ʪʝʨʤʽʥʘʣʴʥʦʤʫ 

ʚʽʜʜʽʣʽ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ ʽ 

ʧʨʦʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʦʚʩʪʦʾ 

ʢʠʰʢʠ, ʧʨʠʯʦʤʫ ʚ ʢʣʫʙʦʚʽʡ ʢʠʰʮʽ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʘʢʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ  

(ʤʘʣ. 7).  
ʄʘʣ. 7. ɽʥʪʝʨʦʛʝʧʘʪʠʯʥʘ ʮʠʨʢʫʣʷʮʽʷ ɾʂ ʫ 

ʥʦʨʤʽ ʪʘ ʧʨʠ ʭʦʣʝʩʪʘʟʽ 

ɸʙʩʦʨʙʦʚʘʥʽ ʩʦʣʽ ɾʂ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʩʠʩʪʝʤʫ ʚʦʨʽʪʥʦʾ ʚʝʥʠ ʪʘ ʚ 

ʧʝʯʽʥʢʫ, ʜʝ ʽʥʪʝʥʩʠʚʥʦ ʟʘʭʦʧʣʶʶʪʴʩʷ ʛʝʧʘʪʦʮʠʪʘʤʠ. ʎʝʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʶʪʴ 

ʢʠʰʢʦʚʦ-ʧʝʯʽʥʢʦʚʦʶ (ʘʙʦ ʝʥʪʝʨʦʛʝʧʘʪʠʯʥʦʶ) ʮʠʨʢʫʣʷʮʽʻʶ. ɺʦʥʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜ 2 ʜʦ 15 ʨʘʟʽʚ ʥʘ ʜʦʙʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ 85-90% ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ 

ʧʽʜʜʘʻʪʴʩʷ ʟʚʦʨʦʪʥʦʤʫ ʚʩʤʦʢʪʫʚʘʥʥʶ ʡ ʟʥʦʚʫ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʞʦʚʯʽ. 
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ʊʽʣʴʢʠ 10-15% ʚʠʚʦʜʷʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʫ ʟ ʢʘʣʦʤ, ʘ ʾʭʥʷ ʚʪʨʘʪʘ ʧʦʥʦʚʣʶʻʪʴʩʷ 

ʩʠʥʪʝʟʦʤ ʥʦʚʠʭ ɾʂ. ʉʠʥʪʝʟ ɾʂ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚô̫ ʟʢʫ, ʘ ʩʘʤʝ ï ʢʽʣʴʢʽʩʪʶ ɾʂ, ʷʢʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʝʯʽʥʢʠ, ʚʩʤʦʢʪʫʶʯʠʩʴ 

ʫ ʢʠʰʝʯʥʠʢʫ. 

ʋ ʨʘʟʽ ʪʘʢʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʜʝʬʝʢʪʫ ʫʪʚʦʨʝʥʥʷ ʘʙʦ ʚʽʜʪʦʢʫ ʞʦʚʯʽ 

ʷʢ ʭʦʣʝʩʪʘʟ (ʚʥʫʪʨʽʰʥʴʦʧʝʯʽʥʢʦʚʠʡ ʪʘ ʧʦʟʘʧʝʯʽʥʢʦʚʠʡ ʚʽʜʧʦʚʽʜʥʦ) 

ʥʘʜʭʦʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʫ ɼʇʂ ʟʤʝʥʰʫʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ ʟʥʠʞʫʻʪʴʩʷ 

ʾʭ ʟʚʦʨʦʪʥʝ ʚʩʤʦʢʪʫʚʘʥʥʷ (ʝʥʪʝʨʦʛʝʧʘʪʠʯʥʘ ʮʠʨʢʫʣʷʮʽʷ) ʪʘ ʫʪʚʦʨʝʥʥʷ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʚʝʜʝʥʥʷ ʯʝʨʝʟ ʥʠʨʢʠ. 

ɾʂ ʪʘ ʾʭ ʩʦʣʽ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʞʦʚʯʽ ʷʢ ʪʨʘʚʥʦʛʦ ʩʝʢʨʝʪʫ. 

 ɼʨʫʛʠʤ ʭʘʨʘʢʪʝʨʥʠʤ ʩʧʝʮʠʬʽʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʞʦʚʯʽ ʻ ʞʦʚʯʥʽ 

ʧʽʛʤʝʥʪʠ. ʎʝ ʧʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʽʥʰʠʭ ʧʦʭʽʜʥʠʭ ʧʦʨʬʽʨʠʥʽʚ. 

ʆʩʥʦʚʥʠʤ ʞʦʚʯʥʠʤ ʧʽʛʤʝʥʪʦʤ ʣʶʜʠʥʠ ʻ ʙʽʣʽʨʫʙʽʥ ï ʧʽʛʤʝʥʪ ʯʝʨʚʦʥʦ-ʞʦʚʪʦʛʦ 

ʢʦʣʴʦʨʫ, ʱʦ ʥʘʜʘʻ ʧʝʯʽʥʢʦʚʽʡ ʞʦʚʯʽ ʭʘʨʘʢʪʝʨʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɯʥʰʠʡ ʧʽʛʤʝʥʪ 

ï ʙʽʣʽʚʝʨʜʠʥ (ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ) ï ʫ ʞʦʚʯʽ ʣʶʜʠʥʠ ʤʽʩʪʠʪʴʩʷ ʫ ʩʣʽʜʦʚʠʭ 

ʢʽʣʴʢʦʩʪʷʭ, ʘ ʧʦʷʚʘ ʡʦʛʦ ʚ ʢʠʰʝʯʥʠʢʫ ʟʫʤʦʚʣʝʥʘ ʦʢʠʩʣʝʥʥʷʤ ʙʽʣʽʨʫʙʽʥʫ. 

ɹʽʣʽʨʫʙʽʥ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʧʝʯʽʥʢʠ ʟʚô̫ ʟʫʻʪʴʩʷ (ʢʦʥôʁ ʛʫʻʪʴʩʷ) ʟ 

ʛʣʶʢʫʨʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʧʨʠ ʮʴʦʤʫ ʜʦ ʥʴʦʛʦ ʧʨʠʻʜʥʫʶʪʴʩʷ ʜʚʘ ʟʘʣʠʰʢʠ 

ʛʣʶʢʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʥʝʪʦʢʩʠʯʥʦʛʦ ʜʦʙʨʝ 

ʨʦʟʯʠʥʥʦʛʦ ʫ ʚʦʜʽ ʢʦʤʧʣʝʢʩʫ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʢʦʥôʁ ʛʦʚʘʥʠʤ ʙʽʣʽʨʫʙʽʥʦʤ 

(ʤʘʣ. 8).  

 

  
ʄʘʣ. 8. ʂʦʥôʁ ʛʘʮʽʷ ʙʽʣʽʨʫʙʽʥʫ ʚ ʧʝʯʽʥʮʽ ʪʘ ʡʦʛʦ ʩʝʢʨʝʮʽʷ ʚ ʞʦʚʯ 

(Despopoulos ɸ., 2003) 

ʇʨʠʤʽʪʢʘ: UTP ï ʫʨʠʜʠʥʪʨʠʬʦʩʬʘʪʛʣʶʢʫʨʦʥʘʪ; UDP ï 

ʫʨʠʜʠʥʜʠʬʦʩʬʘʪʛʣʶʢʫʨʦʥʘʪ, ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʧʝʯʽʥʮʽ ʟ ʛʣʶʢʦʟʠ, ɸʊʌ ʪʘ UTP; 

cMOAT (canalicular multispecific organic anion transporter) ï ʢʘʥʘʣʴʮʝʚʠʡ 

ʤʫʣʴʪʠʩʧʝʮʠʬʽʯʥʠʡ ʧʝʨʝʥʦʩʥʠʢ ʦʨʛʘʥʽʯʥʠʭ ʘʥʽʦʥʽʚ. 
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ʁʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ 

ʥʘʟʠʚʘʶʪʴ çʧʦʚô̫ ʟʘʥʠʤè, çʧʨʷʤʠʤè ʙʽʣʽʨʫʙʽʥʦʤ. ʈʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ 

ʢʦʥôʁ ʛʦʚʘʥʠʡ ʙʽʣʽʨʫʙʽʥ ʩʝʢʨʝʪʫʻʪʴʩʷ ʚ ʧʨʦʩʚʽʪ ʞʦʚʯʥʠʭ ʢʘʥʘʣʴʮʽʚ ʫ ʞʦʚʯ. 

ʂʦʥôʁ ʛʦʚʘʥʠʡ ʙʽʣʽʨʫʙʽʥ ʫ ʩʢʣʘʜʽ ʞʦʚʯʽ ʧʦʪʨʘʧʣʷʻ ʜʦ ɼʇʂ, ʘ ʧʦʪʽʤ ʟ 

ʭʽʤʫʩʦʤ ï ʫ ʚʽʜʜʽʣʠ ʪʦʥʢʦʾ ʢʠʰʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʠʞʯʝ, ʽ ʚ ʪʦʚʩʪʫ ʢʠʰʢʫ. ʋ 

ʢʣʫʙʦʚʽʡ ʪʘ ʪʦʚʩʪʽʡ ʢʠʰʮʽ ʢʦʥôʁ ʛʦʚʘʥʠʡ ʙʽʣʽʨʫʙʽʥ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ 

ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ ʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʙʝʟʙʘʨʚʥʽ ʩʧʦʣʫʢʠ 

ʫʨʦʙʽʣʽʥʦʛʝʥʫ ʪʘ ʩʪʝʨʢʦʙʽʣʽʥʦʛʝʥʫ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʮʠʭ ʨʝʯʦʚʠʥ ʚʠʚʦʜʠʪʴʩʷ ʟ 

ʦʨʛʘʥʽʟʤʫ ʟ ʬʝʢʘʣʽʷʤʠ ʪʘ ʩʝʯʝʶ, ʤʝʥʰʘ ʯʘʩʪʠʥʘ ï ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʩʠʥʪʝʟʽ ʞʦʚʯʽ (ʤʘʣ. 9). ʇʽʜ ʜʽʻʶ ʩʚʽʪʣʘ ʡ ʧʦʚʽʪʨʷ ʮʽ ʨʝʯʦʚʠʥʠ ʣʝʛʢʦ 

ʦʢʠʩʣʶʶʪʴʩʷ ʡ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʫʨʦʙʽʣʽʥ ʪʘ ʩʪʝʨʢʦʙʽʣʽʥ. ɿʘ ʜʦʙʫ ʟ 

ʬʝʢʘʣʽʷʤʠ ʚʠʜʽʣʷʻʪʴʩʷ ~ 200 ʤʛ ʩʪʝʨʢʦʙʽʣʽʥʦʛʝʥʫ, ʽʟ ʩʝʯʝʶ ï ʙʣʠʟʴʢʦ 4 ʤʛ. 

 

  
ʄʘʣ. 9. ʄʝʪʘʙʦʣʽʟʤ ʪʘ ʚʠʚʝʜʝʥʥʷ ʙʽʣʽʨʫʙʽʥʫ (Despopoulos ɸ., 2003) 
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ʋ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʩʪʝʨʢʦʙʽʣʽʥʦʛʝʥ ʩʝʯʽ ʥʝʨʽʜʢʦ ʥʘʟʠʚʘʶʪʴ 

ʫʨʦʙʽʣʽʥʦʛʝʥʦʤ. ʗʢʱʦ ʟ ʩʝʯʝʶ ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʫʨʦʙʽʣʽʥʦʛʝʥʫ, 

ʪʦ ʮʝ ʤʦʞʝ ʙʫʪʠ ʩʚʽʜʯʝʥʥʷʤ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ, ʯʘʩʪʢʦʚʦʾ 

ʚʪʨʘʪʠ ʥʝʶ ʟʜʘʪʥʦʩʪʽ ʚʠʪʷʛʫʚʘʪʠ ʮʝʡ ʧʽʛʤʝʥʪ ʟ ʢʨʦʚʽ, ʱʦ ʥʘʜʭʦʜʠʪʴ 

ʚʦʨ̔ʪʥʦʶ ʚʝʥʦʶ, ʘʙʦ ʟʜʘʪʥʦʩʪʽ ʨʫʡʥʫʚʘʪʠ ʫʨʦʙʽʣʽʥʦʛʝʥ, ʱʦ ʚʩʤʦʢʪʘʚʩʷ ʟ 

ʪʦʥʢʦʾ ʢʠʰʢʠ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʩʝʯʘ ʥʘʙʫʚʘʻ ʪʝʤʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʅʘʚʧʘʢʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʫʨʦʙʽʣʽʥʦʛʝʥʫ ʚ ʩʝʯʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʙʽʣʽʨʫʙʽʥʫ ʪʘ 

ʙʽʣʽʚʝʨʜʠʥʫ ʻ ʦʟʥʘʢʦʶ ʧʦʚʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʞʦʚʯʽ ʜʦ ɼʇʂ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʝ ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʭʽʜʥʦʩʪʽ ʧʨʦʪʦʢʠ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ 

ʘʙʦ ʟʘʛʘʣʴʥʦʾ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ (ʞʦʚʯʥʦʢʘʤô̫ ʥʘ ʭʚʦʨʦʙʘ, ʟʜʘʚʣʝʥʥʷ 

ʧʫʭʣʠʥʦʶ ʪʘ ʽʥʰʝ). ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʢʣʘʜʫ 

ʞʦʚʯʥʠʭ ʧʽʛʤʝʥʪʽʚ ʫ ʩʝʯʽ ʤʘʻ ʚʝʣʠʢʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʊʘʢʦʞ ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʜʚʦʭ ʬʦʨʤ ʙʽʣʽʨʫʙʽʥʫ, ï ʥʝʢʦʥôʁ ʛʦʚʘʥʦʛʦ ʪʘ 

ʢʦʥôʁ ʛʦʚʘʥʦʛʦ, ï ʷʢʝ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ ʫ ʨʘʟʽ ʫʨʘʞʝʥ ɹ ʧʝʯʽʥʢʠ, ʩʝʣʝʟʽʥʢʠ, 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʭʚʦʨʦʙʘʭ ʢʨʦʚʽ ʪʘ ʽʥʰʦʾ ʧʘʪʦʣʦʛʽʾ. ʋ ʢʨʦʚʽ ʜʦʨʦʩʣʦʾ ʟʜʦʨʦʚʦʾ 

ʣʶʜʠʥʠ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʩʴʦʛʦ (çʟʘʛʘʣʴʥʦʛʦè) ʙʽʣʽʨʫʙʽʥʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 8,5-

20,5 ʤʢʤʦʣʴ/ʣ, ʧʨʠ ʮʴʦʤʫ ʙʣʠʟʴʢʦ 75% ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʯʘʩʪʢʫ 

ʢʦʥôʁ ʛʦʚʘʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ. ʇʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʢʨʦʚʽ ʧʦʥʘʜ 35 

ʤʢʤʦʣʴ/ʣ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʞʦʚʪʷʥʠʮʝʶ. ɺʠʱʠʡ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʽʨʫʙʽʥʫ 

ʚ ʢʨʦʚʽ ʚʠʢʣʠʢʘʻ ʪʷʞʢʝ ʦʪʨʫʻʥʥʷ. 

ʋ ʨʘʟʽ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʦʾ ʞʦʚʯʥʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ ʥʝʢʦʥôʁ ʛʦʚʘʥʠʡ 

ʙʽʣʽʨʫʙʽʥ ʟʘʚʞʜʠ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʩʢʣʘʜʽ ʞʦʚʯʥʠʭ ʢʘʤʝʥʽʚ ʨʘʟʦʤ ʟ ʦʩʥʦʚʥʠʤ ʾʭ 

ʢʦʤʧʦʥʝʥʪʦʤ, ï ʭʦʣʝʩʪʝʨʠʥʦʤ. ɺʥʘʩʣʽʜʦʢ ʧʦʛʘʥʦʾ ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʚʦʜʽ ʚʽʥ 

ʚʠʧʘʜʘʻ ʚ ʦʩʘʜ ʫ ʞʦʚʯʥʦʤʫ ʤʽʭʫʨʽ ʫ ʚʠʛʣʷʜʽ ʙʽʣʽʨʫʙʽʥʘʪʫ ʢʘʣʴʮʽʶ ï 

ʢʦʤʧʦʥʝʥʪʘ ʞʦʚʯʥʠʭ ʢʘʤʝʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʞʦʚʯ ʻ ʥʝ ʣʠʰʝ ʩʝʢʨʝʪʦʤ, ʘ ʡ ʝʢʩʢʨʝʪʦʤ. ɿ ʥʝʶ 

ʚʠʚʦʜʷʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʽʛʤʝʥʪʠ, ʘ ʡ ʨʽʟʥʽ ʝʥʜʦʛʝʥʥʽ ʪʘ ʝʢʟʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ. ʎʝ 

ʚʠʟʥʘʯʘʻ ʩʢʣʘʜʥʽʩʪʴ ʾʾ ʩʢʣʘʜʫ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʢʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʧʽʛʤʝʥʪʽʚ ʪʘʢʦʞ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʭʦʣʝʩʪʝʨʠʥʦʤ, 

ʬʦʩʬʦʣʽʧʽʜʘʤʠ (ʚ ʦʩʥʦʚʥʦʤʫ ʣʝʮʠʪʠʥʦʤ), ʙʽʣʢʘʤʠ, ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, 

ʚʽʪʘʤʽʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɾʦʚʯ ʤʘʻ ʥʝʚʝʣʠʢʫ ʬʝʨʤʝʥʪʘʪʠʚʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. 

 

ʈʝʛʫʣʷʮʽʷ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ ʪʘ ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ 

ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʞʦʚʯʽ ï ʞʦʚʯʦʚʽʜʜʽʣʝʥʥʷ (ʭʦʣʝʨʝʟ) ï ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʦ, ʘ ʥʘʜʭʦʜʞʝʥʥʷ ʞʦʚʯʽ ʜʦ ɼʇʂ ï ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ (ʭʦʣʝʢʽʥʝʟ) ï 

ʧʝʨʽʦʜʠʯʥʦ, ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʟʚô̫ ʟʢʫ ʟ ʧʨʠʡʦʤʦʤ ʞʾ.̔ ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ, ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʧʣʠʚʽʚ. ʇʽʜʩʠʣʶʶʪʴ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ ʘʢʪ 



 
80 

ʾʞʽ, ʧʨʠʡʥʷʪʘ ʾʞʘ. ʈʝʬʣʝʢʪʦʨʥʦ ʟʤʽʥʶʻʪʴʩʷ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʦʜʨʘʟʥʝʥʥ ̫

ʽʥʪʝʨʦʮʝʧʪʦʨʽʚ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, ʽʥʰʠʭ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ ʪʘ ʫʤʦʚʥʦ-

ʨʝʬʣʝʢʪʦʨʥʦʤʫ ʚʧʣʠʚʽ. 

ʇʘʨʘʩʠʤʧʘʪʠʯʥʽ ʭʦʣʽʥʝʨʛʽʯʥʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ ʧʦʩʠʣʶʶʪʴ, ʘ 

ʩʠʤʧʘʪʠʯʥʽ ʘʜʨʝʥʝʨʛʽʯʥʽ ï ʟʥʠʞʫʶʪʴ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ. 

ɼʦ ʛʫʤʦʨʘʣʴʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ (ʭʦʣʝʨʝʪʠʢʽʚ) 

ʥʘʣʝʞʠʪʴ ʩʘʤʘ ʞʦʚʯ. ʏʠʤ ʙʽʣʴʰʝ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʥʘʜʭʦʜʠʪʴ ʽʟ ʪʦʥʢʦʾ 

ʢʠʰʢʠ ʚ ʢʨʦʚʦʪʽʢ ʚʦʨʽʪʥʦʾ ʚʝʥʠ (ʧʦʨʪʘʣʴʥʠʡ ʢʨʦʚʦʪʽʢ), ʪʠʤ ʙʽʣʴʰʝ ʾʭ 

ʚʠʜʽʣʷʻʪʴʩʷ ʫ ʩʢʣʘʜʽ ʞʦʚʯʽ, ʧʨʠ ʮʴʦʤʫ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʘʨʘʩʠʤʧʘʪʠʯʥʠʭ ʥʝʨʚʽʚ, ʧʽʜʚʠʱʫʶʪʴʩʷ ʾʾ ʦʙô̒ ʤ ʪʘ ʚʠʜʽʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʅʘʚʧʘʢʠ, ʜʽʷ ʩʝʢʨʝʪʠʥʫ ʟʙʽʣʴʰʫʻ ʚ ʦʩʥʦʚʥʦʤʫ ʦʙô̒ ʤ ʞʦʚʯʽ 

ʚʥʘʩʣʽʜʦʢ ʚʠʜʽʣʝʥʥʷ ʚ ʾʾ ʩʢʣʘʜʽ ʚʦʜʠ ʪʘ ʝʣʝʢʪʨʦʣʽʪʽʚ (ʛʽʜʨʦʢʘʨʙʦʥʘʪʽʚ). 

ʉʣʘʙʰʝ ʩʪʠʤʫʣʶʶʪʴ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ ʛʣʶʢʘʛʦʥ, ʛʘʩʪʨʠʥ, ʍʎʂ-ʇɿ, 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ. ɾʦʚʯʦʫʪʚʦʨʝʥʥʷ ʧʦʩʠʣʶʶʪʴ ʙʘʛʘʪʦ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ 

ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɻʦʨʤʦʥ ʩʦʤʘʪʦʩʪʘʪʠʥ ʟʤʝʥʰʫʻ 

ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ. 

ɾʦʚʯʦʚʠʜʽʣʝʥʥʷ (ʭʦʣʝʢʽʥʝʟ) ʦʙʫʤʦʚʣʝʥʦ ʨʽʟʥʠʮʝʶ ʪʠʩʢʽʚ, ʘ ʪʘʢʦʞ 

ʩʪʘʥʦʤ ʩʬʽʥʢʪʝʨʽʚ ʧʦʟʘʧʝʯʽʥʢʦʚʠʭ ʞʦʚʯʥʠʭ ʰʣʷʭʽʚ. 

ɯʩʥʫʶʪʴ ʪʘʢʽ 

ʩʬʽʥʢʪʝʨʠ: ʫ ʤʽʩʮʽ ʟʣʠʪʪʷ 

ʤʽʭʫʨʦʚʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʧʝʯʽʥʢʦʚʦʾ ʧʨʦʪʦʢʠ 

(ʩʬʽʥʢʪʝʨ ʄʽʨʽʮʮʽ), ʫ ʰʠʡʮʽ 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ (ʩʬʽʥʢʪʝʨ 

ʃʶʪʢʝʥʩʘ) ʪʘ ʚ ʢʽʥʮʝʚʦʤʫ 

ʚʽʜʜʽʣʽ ʟʘʛʘʣʴʥʦʾ ʞʦʚʯʥʦʾ 

ʧʨʦʪʦʢʠ ï ʩʬʽʥʢʪʝʨ ʘʤʧʫʣʠ, 

ʘʙʦ ʆʜʜʽ (ʤʘʣ. 10).  

ʊʠʩʢ ʫ 

ʞʦʚʯʦʚʠʜʽʣʴʥʦʤʫ ʘʧʘʨʘʪʽ 

ʩʪʚʦʨʶʻʪʴʩʷ ʦʙô̒ ʤʦʤ ʞʦʚʯʽ 

ʪʘ ʩʢʦʨʦʯʝʥʥʷʤʠ ʛʣʘʜʢʠʭ 

ʤô̫ ʟʽʚ ʧʨʦʪʦʢ ʪʘ ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ. ʎʽ ʩʢʦʨʦʯʝʥʥʷ 

ʨʝʛʫʣʶʶʪʴʩʷ ʥʝʨʚʦʚʠʤʠ ʪʘ 

ʛʫʤʦʨʘʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ.  

 

 
ʄʘʣ. 10. ɾʦʚʯʦʚʠʚʽʜʥʽ ʰʣʷʭʠ ʪʘ ʩʬʽʥʢʪʝʨʠ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʪʘ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʩʠʩʪʝʤ 

ʊʠʩʢ ʫ ʟʘʛʘʣʴʥʽʡ ʞʦʚʯʥʽʡ ʧʨʦʪʦʮʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 300 ʤʤ ʚʦʜ. ʩʪ., ʘ ʚ 

ʞʦʚʯʥʦʤʫ ʤʽʭʫʨʽ ʧʦʟʘ ʪʨʘʚʣʝʥʥʷʤ ʩʪʘʥʦʚʠʪʴ 60-185 ʤʤ ʚʦʜ. ʩʪ., ʧʽʜ ʯʘʩ 
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ʪʨʘʚʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʤʽʭʫʨʘ ʚʦʥʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ 200-300 ʤʤ ʚʦʜ. 

ʩʪ., ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʭʽʜ ʞʦʚʯʽ ʜʦ ɼʇʂ ʯʝʨʝʟ ʩʬʽʥʢʪʝʨ ʆʜʜʽ, ʱʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ. 

ɺʠʛʣʷʜ, ʟʘʧʘʭ ʾʞʽ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʾʾ ʧʨʠʡʦʤʫ ʪʘ ʚʣʘʩʥʝ ʧʨʠʡʦʤ ʾʞʽ 

ʚʠʢʣʠʢʘʶʪʴ ʩʢʣʘʜʥʫ ʪʘ ʥʝʦʜʥʘʢʦʚʫ ʚ ʨʽʟʥʠʭ ʦʩʽʙ ʟʤʽʥʫ ʜʽʷʣʴʥʦʩʪʽ 

ʞʦʚʯʦʚʠʜʽʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʧʨʠ ʮʴʦʤʫ ʞʦʚʯʥʠʡ ʤʽʭʫʨ ʩʧʦʯʘʪʢʫ ʨʦʟʩʣʘʙʣʶʻʪʴʩʷ, 

ʘ ʧʦʪʽʤ ʧʦʯʠʥʘʻ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʞʦʚʯʽ ʯʝʨʝʟ ʩʬʽʥʢʪʝʨ ʆʜʜʽ 

ʚʠʭʦʜʠʪʴ ʫ ɼʇʂ. ʎʝʡ ʧʝʨʽʦʜ ʧʝʨʚʠʥʥʦʾ ʨʝʘʢʮʽʾ ʞʦʚʯʦʚʠʜʽʣʴʥʦʛʦ ʘʧʘʨʘʪʫ 

ʪʨʠʚʘʻ 7-10 ʭʚ. ʅʘ ʟʤʽʥʫ ʡʦʤʫ ʧʨʠʭʦʜʠʪʴ ʦʩʥʦʚʥʠʡ ʝʚʘʢʫʘʪʦʨʥʠʡ ʧʝʨʽʦʜ (ʘʙʦ 

ʧʝʨʽʦʜ ʚʠʧʦʨʦʞʥʝʥʥʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ), ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʞʦʚʯʥʦʛʦ 

ʤʽʭʫʨʘ ʯʝʨʛʫʻʪʴʩʷ ʟ ʨʦʟʩʣʘʙʣʝʥʥʷʤ, ʽ ʜʦ ɼʇʂ ʯʝʨʝʟ ʚʽʜʢʨʠʪʠʡ ʩʬʽʥʢʪʝʨ ʆʜʜʽ 

ʧʝʨʝʭʦʜʠʪʴ ʞʦʚʯ ʩʧʦʯʘʪʢʫ ʽʟ ʟʘʛʘʣʴʥʦʾ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ, ʧʦʪʽʤ ʤʽʭʫʨʦʚʘ, ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ï ʧʝʯʽʥʢʦʚʘ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ 

ʬʨʘʢʮʽʾ ʞʦʚʯʽ, ʩʢʣʘʜ ʷʢʠʭ ʜʦʩʣʽʜʞʫʶʪʴ ʽʟ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ. ʇʝʨʰʘ ʬʨʘʢʮʽʷ (çɸè ï ʧʨʦʪʦʢʦʚʘ) ʫʪʚʦʨʝʥʘ 

ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ; ʜʨʫʛʘ (çɺè ï ʤʽʭʫʨʦʚʘ) ʪʘ ʪʨʝʪʷ 

(çʉè ï ʧʝʯʽʥʢʦʚʘ) ï ʛʝʧʘʪʦʮʠʪʘʤʠ. ɺʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʞʦʚʯʽ ʚ ʣʶʜʠʥʠ ʥʘ 

ʧʝʨʰʫ ʬʨʘʢʮʽʶ ʧʨʠʧʘʜʘʻ 25 %, ʥʘ ʯʘʩʪʢʫ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ï 75%. ʋʪʚʦʨʝʥʥʷ 

ʪʨʝʪʴʦʾ ʬʨʘʢʮʽʾ ʞʦʚʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʨʦʪʦʢ 

ʩʝʢʨʝʪʫʚʘʪʠ ʨʽʜʠʥʫ ʟ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʽʜʨʦʢʘʨʙʦʥʘʪʽʚ ʪʘ ʭʣʦʨʫ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʘʙʩʦʨʙʮʽʶ ʚʦʜʠ ʪʘ ʝʣʝʢʪʨʦʣʽʪʽʚ ʟ ʢʘʥʘʣʴʮʝʚʦʾ ʞʦʚʯʽ. ʋʪʚʦʨʝʥʥʷ 

ʜʨʫʛʦʾ ʬʨʘʢʮʽʾ ʥʝ ʧʦʚô̫ ʟʘʥʝ, ʘ ʪʨʝʪʴʦʾ ï ʧʦʚô̫ ʟʘʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ. 

ʊʨʠʚʘʣʽʩʪʴ ʣʘʪʝʥʪʥʦʛʦ ʪʘ ʝʚʘʢʫʘʪʦʨʥʦʛʦ ʧʝʨʽʦʜʽʚ, ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʾ 

ʞʦʚʯʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʧʨʠʡʥʷʪʦʾ ʾʞʽ. ʉʠʣʴʥʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ ʻ ʷʻʯʥʽ ʞʦʚʪʢʠ, ʤʦʣʦʢʦ, ʤô̫ ʩʦ ʪʘ ʞʠʨʠ. 

ʈʝʬʣʝʢʪʦʨʥʘ ʩʪʠʤʫʣʷʮʽʷ ʞʦʚʯʦʚʠʜʽʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʭʦʣʝʢʽʥʝʟʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʤʦʚʥʦ- ʪʘ ʙʝʟʫʤʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦ ʧʽʜ ʯʘʩ ʧʦʜʨʘʟʥʝʥʥʷ 

ʨʝʮʝʧʪʦʨʽʚ ʨʦʪʘ, ʰʣʫʥʢʘ ʪʘ ɼʇʂ ʟʘ ʫʯʘʩʪʶ ʙʣʫʢʘʶʯʠʭ ʥʝʨʚʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ ʻ ʍʎʂ-ʇɿ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʢʨʦʚ I-ʢʣʽʪʠʥʘʤʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ɼʇʂ ʧʽʜ ʚʧʣʠʚʦʤ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ. ɺʽʥ ʩʪʠʤʫʣʶʻ ʩʠʣʴʥʝ ʩʢʦʨʦʯʝʥʥʷ ʛʣʘʜʢʠʭ ʤô̫ ʟʽʚ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʪʘ 

ʩʠʥʭʨʦʥʥʝ ʨʦʟʩʣʘʙʣʝʥʥʷ 3-ʭ ʩʬʽʥʢʪʝʨʽʚ: ʃʶʪʢʝʥʩʘ, ʄʽʨʨʽʮʽ ʪʘ ʆʜʜʽ. ʉʬʽʥʢʪʝʨ 

ʆʜʜʽ ʚ ʧʝʨʽʦʜ ʤʽʞ ʪʨʘʚʣʝʥʥʷʤ ʟʘʧʦʙʽʛʘʻ ʨʝʬʣʶʢʩʫ ʚʤʽʩʪʫ ɼʇʂ ʫ 

ʧʘʥʢʨʝʘʪʦʙʽʣʽʘʨʥʫ ʩʠʩʪʝʤʫ ʪʘ ʩʧʨʠʷʻ ʟʘʧʦʚʥʝʥʥʶ ʞʦʚʯʶ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ. 

ɻʘʩʪʨʠʥ, ʩʝʢʨʝʪʠʥ, ʙʦʤʙʝʟʠʥ (ʯʝʨʝʟ ʝʥʜʦʛʝʥʥʠʡ ʍʎʂ-ʇɿ) ʚʠʢʣʠʢʘʶʪʴ 

ʩʣʘʙʢʽ ʩʢʦʨʦʯʝʥʥʷ, ʘ ʛʣʶʢʘʛʦʥ, ʢʘʣʴʮʠʪʦʥʽʥ, ɺɯʇ, ʇʇ ʛʘʣʴʤʫʶʪʴ 

ʩʢʦʨʦʯʝʥʥʷ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ. 
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ɼɺɸʅɸɼʎʗʊʀʇɸʃɸ ʂʀʐʂɸ 

ɼʇʂ ʘʥʘʪʦʤʽʯʥʦ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʇɿ ʪʘ ʞʦʚʯʦʚʠʜʽʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ (ʤʘʣ. 11). 

ɼʇʂ  ʤʘʻ  ʦʩʦʙʣʠʚʫ  

ʛʽʩʪʦʣʦʛʽʯʥʫ  ʙʫʜʦʚʫ  ʩʣʠʟʦʚʦʾ   

ʧʦʨʽʚʥʷʥʦ  ʟʽ  ʰʣʫʥʢʦʤ  ʪʘ  

ʝʧʽʪʝʣʽʻʤ  ʙʽʣʴʰ  ʜʠʩʪʘʣʴʥʠʭ  

ʚʽʜʜʽʣʽʚ  ʪʦʥʢʦʾ  ʢʠʰʢʠ,  ʱʦ  

ʨʦʙʠʪʴ  ʾʾ   ʝʧʽʪʝʣʽʡ  ʙʽʣʴʰ  ʩʪʽʡʢʠʤ    

ʜʦ   ʘʛʨʝʩʠʚʥʦʩʪʽ   ʷʢ   ʢʠʩʣʦʛʦ  

ʚʤʽʩʪʫ   ʰʣʫʥʢʘ   ʪʘ   ʧʝʧʩʠʥʫ,   ʪʘʢ  

ʽ  ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ   ʞʦʚʯʽ   ʪʘ 

ʧʘʥʢʨʝʘʪʠʯʥʠʭ   ʬʝʨʤʝʥʪʽʚ. 

 
 

ʄʘʣ. 11. ɸʥʘʪʦʤʽʯʥʘ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʻʜʥʽʩʪʴ ɼʇʂ, ʇɿ ʪʘ ʧʝʯʽʥʢʠ 

 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʪʽʥʢʘ ɼʇʂ ʟʩʝʨʝʜʠʥʠ ʧʦʢʨʠʪʘ ʢʨʫʛʦʚʠʤʠ ʩʢʣʘʜʢʘʤʠ, ʧʦʜʽʙʥʠʤʠ ʜʦ 

ʩʢʣʘʜʦʢ ʚʩʽʻʾ ʪʦʥʢʦʾ ʢʠʰʢʠ. ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʧʦʯʘʪʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʢʠʰʢʠ, ï ʘʤʧʫʣʘ, ʚʢʨʠʪʘ ʧʦʟʜʦʚʞʥʽʤʠ ʩʢʣʘʜʢʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʤʝʜʽʘʣʴʥʽʡ 

ʩʪʽʥʮʽ ʥʠʟʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʟʜʦʚʞʥʷ ʩʢʣʘʜʢʘ ɼʇʂ, ʫ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚʝʣʠʢʠʡ ʩʦʩʦʯʦʢ ʟ ʻʜʠʥʠʤ ʦʪʚʦʨʦʤ ʜʣʷ ʟʘʛʘʣʴʥʦʾ 

ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ ʪʘ ʧʨʦʪʦʢʠ ʇɿ. ɺʠʱʝ ʚʝʣʠʢʦʛʦ ʩʦʩʦʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʤʘʣʠʡ 

ʩʦʩʦʯʦʢ ɼʇʂ ʟ ʦʪʚʦʨʦʤ ʜʦʜʘʪʢʦʚʦʾ ʧʨʦʪʦʢʠ ʇɿ. 

ɼʇʂ ʤʘʻ ʚʣʘʩʥʽ ʝʢʟʦʢʨʠʥʥʽ (ʙʨʫʥʥʝʨʦʚʽ) ʟʘʣʦʟʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʧʽʜʩʣʠʟʦʚʦʤʫ ʰʘʨʽ ʾʾ ʩʪʽʥʢʠ. 

ʋ ɼʇʂ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ ʢʠʰʢʦʚʦʛʦ ʪʨʘʚʣʝʥʥʷ, ʚ ʷʢʦʤʫ ʛʦʣʦʚʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʬʝʨʤʝʥʪʠ ʇɿ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʩʣʘʙʦʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʦʤʫ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ɼʇʂ ʧʦʣʷʛʘʻ ʚ 

ʟʘʣʫʞʫʚʘʥʥʽ ʭʽʤʫʩʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟʽ ʰʣʫʥʢʘ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʧʫʩʢʦʤ 

(ʽʥʽʮʽʘʮʽʻʶ) ʽ ʨʝʛʫʣʶʚʘʥʥʷʤ (ʢʦʨʝʢʮʽʻʶ) ʩʝʢʨʝʮʽʾ ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ 

ʽ ʞʦʚʯʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʭʘʨʯʦʚʦʾ ʢʘʰʢʠ, 

ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ɼʇʂ. 

ʅʘʪʱʝʩʝʨʮʝ ʚʤʽʩʪ ɼʇʂ ʤʘʻ ʩʣʘʙʦʣʫʞʥʫ ʨʝʘʢʮʽʶ (ʨʅ = 7,2-8,0). ʇʽʜ ʯʘʩ 

ʧʝʨʝʭʦʜʫ ʚ ʢʠʰʢʫ ʧʦʨʮʽʡ ʢʠʩʣʦʛʦ ʭʽʤʫʩʫ ʨʝʘʢʮʽʷ ʚʤʽʩʪʫ ɼʇʂ ʩʪʘʻ ʢʠʩʣʦʶ, 

ʘʣʝ ʧʦʪʽʤ ʚʦʥʘ ʟʩʫʚʘʻʪʴʩʷ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ ʚʥʘʩʣʽʜʦʢ ʣʫʞʥʠʭ ʩʝʢʨʝʪʽʚ ʇɿ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʫ ʢʠʰʢʫ, ʚʣʘʩʥʝ ʢʠʰʢʦʚʦʛʦ ʩʦʢʫ ʡ ʞʦʚʯʽ, ʷʢʽ ʧʨʠʧʠʥʷʶʪʴ ʜʽʶ 
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ʰʣʫʥʢʦʚʦʛʦ ʧʝʧʩʠʥʫ. ʏʠʤ ʚʠʱʝ ʢʠʩʣʦʪʥʽʩʪʴ ʚʤʽʩʪʫ, ʪʠʤ ʙʽʣʴʰʝ ʚʠʜʽʣʷʻʪʴʩʷ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʩʦʢʽʚ, ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʝʚʘʢʫʘʮʽʷ ʭʽʤʫʩʫ ʟʽ ʰʣʫʥʢʘ ʚ ɼʇʂ, ʘ 

ʧʦʪʽʤ ʫ ʧʦʨʦʞʥʶ ʢʠʰʢʫ. 

 ʂʨʽʤ ʪʦʛʦ, ɼʇʂ ʟʜʽʡʩʥʶʻ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʟʽ ʰʣʫʥʢʦʤ ï 

ʨʝʬʣʝʢʪʦʨʥʝ ʚʽʜʢʨʠʪʪʷ ʽ ʟʘʢʨʠʪʪʷ ʚʦʨʦʪʘʨʷ ʰʣʫʥʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʩʢʣʘʜʫ ʭʽʤʫʩʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʮʽʶ ʢʠʩʣʦʪʥʦʩʪʽ 

ʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʯʝʨʝʟ ʩʝʢʨʝʮʽʶ ʢʠʰʢʦʚʠʭ 

ʛʦʨʤʦʥʽʚ. 

 

ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, 

ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ɼʇʂ 

ɼʦ ʦʩʥʦʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʜʘʥʦʛʦ ʚʽʜʜʽʣʫ 

ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʣʝʞʘʪʴ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ï ʋɿɼ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ; ʟʦʥʜʦʚʽ ï ɽɻɼʉ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. 

ʋɿɼ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʇɿ, ʧʝʯʽʥʢʫ ʪʘ ʞʦʚʯʥʠʡ ʤʽʭʫʨ. ʇʨʠ 

ʮʴʦʤʫ ʦʮʽʥʶʶʪʴ ʬʦʨʤʫ, ʢʦʥʪʫʨʠ, ʩʪʨʫʢʪʫʨʫ ʡ ʨʦʟʤʽʨʠ ʦʨʛʘʥʘ, ʩʪʘʥ 

ʧʘʨʝʥʭʽʤʠ ʧʝʯʽʥʢʠ (ʥʘʷʚʥʽʩʪʴ ʨʦʟʨʦʩʪʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ï ʮʠʨʦʟ 

ʧʝʯʽʥʢʠ), ʨʫʭʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ, ʜʽʘʛʥʦʩʪʫʶʪʴ ʽ ʦʮʽʥʶʶʪʴ 

ʚʠʨʘʞʝʥʽʩʪʴ ʤʦʪʦʨʥʦ-ʝʚʘʢʫʘʪʦʨʥʠʭ ʧʦʨʫʰʝʥʴ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʪʘ 

ʩʬʽʥʢʪʝʨʽʚ ʞʦʚʯʦʚʠʚʽʜʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴ ʥʘʷʚʥʽʩʪʴ 

ʚʦʛʥʠʱʝʚʠʭ ʟʤʽʥ (ʢʩ̔ʪ, ʧʫʭʣʠʥ). ʋ ʨʘʟʽ ʧʽʜʦʟʨʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʭʚʦʨʠʭ ʥʘ 

ʧʘʥʢʨʝʘʪʠʪ ʘʙʜʦʤʽʥʘʣʴʥʦʛʦ ʽʰʝʤʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʜʦʮʽʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʦʧʣʝʨʦʛʨʘʬʽʾ ʜʦʩʣʽʜʠʪʠ ʯʝʨʝʚʥʠʡ ʚʽʜʜʽʣ ʘʦʨʪʠ ʪʘ ʯʝʨʝʚʥʠʡ 

ʩʪʦʚʙʫʨ. 

ʈʝʥʪʛʝʥʦʛʨʘʬʽ̫  ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʚʘʧʥʽʥʴ ʫ ʇɿ ʽ ʢʘʤʝʥʽʚ ʫ ʾʾ 

ʧʨʦʪʦʢʘʭ. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʚʠʷʚʣʝʥʥʷ ʥʝʧʨʷʤʠʭ ʦʟʥʘʢ ʟʘʧʘʣʴʥʦʛʦ ʘʙʦ 

ʧʫʭʣʠʥʥʦʛʦ ʫʨʘʞʝʥʥʷ ʟʘʣʦʟʠ (ʟʤʽʥʘ ʧʦʣʦʞʝʥʥʷ ʩʫʤʽʞʥʠʭ ʦʨʛʘʥʽʚ ʪʦʱʦ). 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʢʦʥʪʨʘʩʪʥʫ 

ʭʦʣʝʮʠʩʪʦʛʨʘʬʽʶ ʚ ʩʪʘʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʢʦʶ ʪʘ ʧʽʩʣʷ ʞʦʚʯʦʛʽʥʥʦʛʦ 

ʩʥʽʜʘʥʢʫ. ʅʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫ, ʨʦʟʤʽʨʠ, ʧʦʣʦʞʝʥʥʷ 

ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʪʘ ʞʦʚʯʥʠʭ ʭʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʚʘʜʠ ʪʘ ʘʥʦʤʘʣʽʾ 

ʨʦʟʚʠʪʢʫ ʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ, ʜʠʩʢʽʥʝʟʽʾ. 

ʂʦʤʧôʁ ʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽ̫  (ʂʊ), ʤʘʛʥʪ̔ʥʦ-ʨʝʟʦʥʘʥʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʄʈɼ) ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʧʦʣʦʞʝʥʥʷ, ʬʦʨʤʫ, ʚʝʣʠʯʠʥʫ, ʢʦʥʪʫʨʠ 

ʪʘ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʘ ʚ ʨʽʟʥʠʭ ʧʨʦʝʢʮʽʷʭ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʟ 

ʩʫʩʽʜʥʽʤʠ ʦʨʛʘʥʘʤʠ ʪʘ ʪʢʘʥʠʥʘʤʠ. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʽʟʥʘʪʠ 

ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʜʝʬʦʨʤʘʮʽʶ ʧʝʯʽʥʢʠ, ʇɿ, ʨʦʟʰʠʨʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ, 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥʠ ʦʨʛʘʥʫ ʪʘ ʚʠʷʚʠʪʠ ʦʙô̒ ʤʥʽ ʫʪʚʦʨʝʥʥʷ (ʧʝʨʚʠʥʥʽ ʪʘ 

ʤʝʪʘʩʪʘʪʠʯʥʽ ʧʫʭʣʠʥʠ, ʢʽʩʪʠ ʪʘ ʘʙʩʮʝʩʠ) ʧʝʯʽʥʢʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʂʊ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʝ ʚʚʝʜʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʾ ʨʝʯʦʚʠʥʠ 

ɸʥʛ̔ʦʛʨʘʬʽ̫ ʇɿ (ʧʘʥʢʨʝʘʪʦʛʨʘʬʽ̫) ʪʘ ʧʝʯ̔ʥʢʠ ï ʤʝʪʦʜ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ 

ʩʫʜʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʩʫʜʠʥʥʦʛʦ ʤʘʣʶʥʢʘ ʧʘʨʝʥʭʽʤʠ 

ʦʨʛʘʥʘ. ɺʦʥʘ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʘ ʚ ʨʘʟʽ ʧʽʜʦʟʨʠ ʥʘ ʧʫʭʣʠʥʫ ʘʙʦ ʢʽʩʪʫ ʇɿ 

ʽ ʥʝʟʘʤʽʥʥʘ ʚ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʘʥʦʤʘʣʽʡ, ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ ʩʫʜʠʥ 

ʧʝʯʽʥʢʠ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʦʛʥʠʱʝʚʠʭ ʫʨʘʞʝʥʴ. ɰʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʜʣʷ 

ʦʮʽʥʢʠ ʛʝʤʦʜʠʥʘʤʽʢʠ ʫ ʨʘʟʽ ʜʠʬʫʟʥʠʭ ʫʨʘʞʝʥʴ ʧʝʯʽʥʢʠ, ʘʥʘʣʽʟʫ ʢʨʦʚʦʪʦʢʫ ʫ 

ʨʘʟʽ ʧʦʨʪʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ ʪʘ ʚʠʷʚʣʝʥʥʷ ʢʦʣʘʪʝʨʘʣʽʚ ʪʘ ʚʘʨʠʢʦʟʥʦ ʟʤʽʥʝʥʠʭ 

ʚʝʥ, ʜʣʷ ʢʘʪʝʪʝʨʥʦʾ ʪʝʨʘʧʽʾ ʢʨʦʚʦʪʝʯ. 

 ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʚʠʚʯʝʥʥʽ ʤʦʨʬʦʣʦʛʽʾ ʇɿ ʚʽʜʽʛʨʘʶʪʴ ʂʊ ʽ ʋɿɼ, ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʪʦʢʦʚʦʾ ʩʠʩʪʝʤʠ ï ʨʝʪʨʦʛʨʘʜʥʘ ʧʘʥʢʨʝʘʪʦʭʦʣʘʥʛʽʦʛʨʘʬʽʷ 

(ʈʇʍɻ), ʱʦʜʦ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʟʘʣʦʟʠ ï ʨʘʜʽʦʥʫʢʣʽʜʥʽ 

ʤʝʪʦʜʠ, ʪʘ ʾʾ ʩʫʜʠʥʥʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ï ʘʥʛʽʦʛʨʘʬʽʷ. ʈʝʰʪʘ ʤʝʪʦʜʠʢ ʤʘʶʪʴ 

ʜʦʧʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ. 

ʈʇʍɻ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥʜʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʜʦʟʚʦʣʷʻ ʯʝʨʝʟ 

ʪʦʥʢʠʡ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʠʡ ʟʦʥʜ ʚʚʝʩʪʠ ʚ ʛʠʨʣʦ ʧʨʦʪʦʢ ʚʦʜʦʨʦʟʯʠʥʥʽ 

ʢʦʥʪʨʘʩʪʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʦʪʨʠʤʘʪʠ ʨʝʥʪʛʝʥʽʚʩʴʢʝ ʟʦʙʨʘʞʝʥʥʷ ʞʦʚʯʥʠʭ ʪʘ 

ʧʘʥʢʨʝʘʪʠʯʥʠʭ ʧʨʦʪʦʢ. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʇɿ ʧʨʦʚʦʜʷʪʴ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ, ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʶʯʠ ʚʤʽʩʪ ʬʝʨʤʝʥʪʽʚ 

(ʘʤʽʣʘʟʠ, ʣʽʧʘʟʠ, ʪʨʠʧʩʠʥʫ ʪʘ ʡʦʛʦ ʽʥʛʽʙʽʪʦʨʘ Ɏ1-ʘʥʪʠʪʨʠʧʩʠʥʫ, 

ʭʽʤʦʪʨʠʧʩʠʥʫ, ʝʣʘʩʪʘʟʠ ʪʦʱʦ.) ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʩʝʯʽ, ʙʽʢʘʨʙʦʥʘʪʽʚ ʪʘ 

ʬʝʨʤʝʥʪʽʚ ʫ ʜʫʦʜʝʥʘʣʴʥʦʤʫ ʚʤʽʩʪʽ ʚ ʫʤʦʚʘʭ ʙʘʟʘʣʴʥʦʾ ʪʘ ʩʪʠʤʫʣʴʦʚʘʥʦʾ 

ʩʝʢʨʝʮʽʾ, ʘ ʪʘʢʦʞ ʢʦʧʨʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʘʥʘʣʽʟ ʢʘʣʫ). 

ʇʽʜ ʯʘʩ ʙʘʛʘʪʴʦʭ ʟʘʭʚʦʨʶʚʘʥʴ ʇɿ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʾʾ 

ʟʦʚʥʽʰʥʴʦʩʝʢʨʝʪʦʨʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ (ʭʨʦʥʽʯʥʠʡ ʧʘʥʢʨʝʘʪʠʪ, ʨʘʢ ʇɿ ʪʘ 

ʽʥʰʠʭ), ʚʠʷʚʣʷʶʪʴ ʟʥʠʞʝʥʥʷ ʙʘʟʘʣʴʥʦʾ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʩʝʢʨʝʮʽʾ, ʘ ʪʘʢʦʞ ʚʤʽʩʪʫ 

ʬʝʨʤʝʥʪʽʚ ʽ ʙʽʢʘʨʙʦʥʘʪʽʚ. ʇʦʜʽʙʥʽ ʚʽʜʭʠʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʽ ʚʪʦʨʠʥʥʽ ʟʤʽʥʠ 

ʬʫʥʢʮʽʾ ʇɿ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʨʘʟʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʞʦʚʯʥʦʢʘʤô̫ ʥʦʾ 

ʭʚʦʨʦʙʠ, ʭʦʣʝʮʠʩʪʠʪʫ, ʛʝʧʘʪʠʪʫ ʪʦʱʦ). 

ʇʨʦ ʩʪʘʥ ʟʦʚʥʽʰʥʴʦʾ ʩʝʢʨʝʮʽʾ ʇɿ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟʘ 

ʩʪʫʧʝʥʝʤ ʧʝʨʝʪʨʘʚʣʶʚʘʥʦʩʪʽ ʨʽʟʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʾʞʽ, ʥʘʩʘʤʧʝʨʝʜ, ʞʠʨʽʚ ʪʘ ʙʽʣʢʽʚ. 

ʅʘʡʧʨʦʩʪʽʰʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʧʝʨʝʪʨʘʚʣʶʚʘʥʦʩʪʽ ʩʣʫʞʠʪʴ ʷʢʽʩʥʝ ʢʦʧʨʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʉʠʤʧʪʦʤʘʤʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʇɿ ʻ 

ʭʨʦʥʽʯʥʘ ʜʽʘʨʝʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʣʦʚʠʭ ʤʘʩ (ʫ ʥʦʨʤʽ ʥʝ 

ʙʽʣʴʰʝ 250 ʛ/ʜʦʙʫ), ʩʪʝʘʪʦʨʝʷ (ʚʠʜʽʣʝʥʥʷ ʥʝʧʝʨʝʪʨʘʚʣʝʥʦʛʦ ʞʠʨʫ ʟ ʢʘʣʦʚʠʤʠ 

ʤʘʩʘʤʠ), ʢʨʝʘʪʦʨʝʷ (ʧʦʷʚʘ ʥʝʧʝʨʝʪʨʘʚʣʝʥʠʭ ʤô̫ ʟʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʢʘʣʽ) ʪʘ ʽʥʰʽ. 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʫ ʢʘʣʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʞʠʨʫ ʪʘ ʤʠʣ 

ʟʘ ʤʘʣʦʟʤʽʥʝʥʦʛʦ ʚʤʽʩʪʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 
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ʩʪʝʘʪʦʨʝʷ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʘ ʷʢ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʧʘʥʢʨʝʘʪʠʯʥʦʾ ʣʽʧʘʟʠ, ʪʘʢ ʽ 

ʧʦʨʫʰʝʥʥʷʤ ʚʩʤʦʢʪʫʚʘʥʥʷ ʞʠʨʫ ʚ ʢʠʰʝʯʥʠʢʫ. 

ɽʣʘʩʪʘʟʥʠʡ ʢʦʧʨʦʣʦʛʽʯʥʠʡ ʪʝʩʪ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʝʢʟʦʢʨʠʥʥʫ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʇɿ ʫ 93% ʚʠʧʘʜʢʽʚ ʫʞʝ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʬʝʨʤʝʥʪʽʚ ʝʣʘʩʪʘʟʘ ʥʝ ʽʥʘʢʪʠʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʪʨʘʥʟʠʪʫ 

ʢʠʰʝʯʥʠʢʦʤ. ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʝʣʘʩʪʘʟʠ ʚ ʢʘʣʽ ʭʘʨʘʢʪʝʨʥʝ ʣʠʰʝ ʜʣʷ 

ʝʢʟʦʢʨʠʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʇɿ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʽʥʢʨʝʪʦʨʥʦʾ ʪʘ ʝʢʩʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʡ ʇɿ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʘʜʽʦʽʤʫʥʥʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʚ ʢʨʦʚʽ 

ʚʤʽʩʪ ʬʝʨʤʝʥʪʽʚ, ʽʥʩʫʣʽʥʫ, ʛʣʶʢʘʛʦʥʫ (ʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘʢʦʞ ɸʂʊɻ, 

ʢʘʣʴʮʠʪʦʥʽʥʫ ʪʘ ʽʥʰʝ), ʛʘʩʪʨʦʽʥʪʝʩʪʠʥʘʣʴʥʠʭ ʛʦʨʤʦʥʽʚ ʪʘ ɹɸʈ (ʉ-ʧʝʧʪʠʜʫ, 

ʛʘʩʪʨʠʥʫ, ʩʦʤʘʪʦʩʪʘʪʠʥʫ, ɺɯʇ, ʇʇ, ʩʝʨʦʪʦʥʽʥʫ, ʛʽʩʪʘʤʽʥʫ ʪʘ ʽʥʰʽ). ʅʘ 

ʧʽʜʩʪʘʚʽ ʮʠʭ ʪʝʩʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʜʽʘʛʥʦʩʪʠʢʘ ʛʦʨʤʦʥʘʣʴʥʦ-ʘʢʪʠʚʥʠʭ ʧʫʭʣʠʥ 

ʟʘʣʦʟʠ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʨʠʯʠʥ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʟʦʥʠ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʋɿɼ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙ; ʢʦʥʪʨʘʩʪʥʫ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ; ʂʊ, ʄʈɼ ʪʘ ʟʦʥʜʦʚʽ ʤʝʪʦʜʠ: ʜʫʦʜʝʥʘʣʴʥʝ ʟʦʥʜʫʚʘʥʥʷ; 

ɽɻɼʉ; ʣʘʙʦʨʘʪʦʨʥʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʧʝʯʽʥʢʠ ʧʨʦʚʦʜʷʪʴ ʙʽʦʧʩʽʶ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʪʘʜʽʶ ʟʘʧʘʣʝʥʥʷ ʧʝʯʽʥʢʠ ʧʨʠ ʛʝʧʘʪʠʪʽ ʉ, ʩʪʫʧʽʥʴ ʾʾ 

ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʚʝʣʠʯʠʥʫ ʬʽʙʨʦʟʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʧʽʜ ʯʘʩ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ. 

ɼʫʦʜʝʥʘʣʴʥʝ ʟʦʥʜʫʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʙʽʦʭʽʤʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʞʦʚʯʽ 

ʜʦʟʚʦʣʷʻ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʞʦʚʯʦʫʪʚʦʨʝʥʥʷ, ʞʦʚʯʦʚʠʜʽʣʝʥʥʷ ʪʘ 

ʤʦʪʦʨʠʢʠ ʙʽʣʽʘʨʥʦʛʦ ʪʨʘʢʪʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʞʦʚʯʦʚʠʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʬʨʘʢʮʽʡʥʦʛʦ ʜʫʦʜʝʥʘʣʴʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʷʢʝ ʧʨʦʚʦʜʷʪʴ ʚʨʘʥʮʽ ʥʘʪʱʝʩʝʨʮʝ, 

ʚʠʪʷʛʫʶʯʠ ʜʫʦʜʝʥʘʣʴʥʠʡ ʚʤʽʩʪ ʢʦʞʥʽ 5-10 ʭʚ. ʋʩʽ ʪʨʠ ʬʨʘʢʮʽʾ ʞʦʚʯʽ (çɸè, 

çɺè, çʉè) ʧʽʜʜʘʶʪʴʩʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ, ʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʡ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ. ʅʘʡʙʽʣʴʰʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʭʫʨʦʚʦʾ ʞʦʚʯʽ (ʧʦʨʮʽʷ çɺè). 

ɼʦʩʣʽʜʞʫʶʪʴ ʢʦʣʽʨ ʞʦʚʯʽ, ʾʾ ʧʨʦʟʦʨʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ ʪʘ ʨʅ. ɿʤʝʥʰʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʤʽʭʫʨʦʚʦʾ ʞʦʚʯʽ ʱʦʜʦ ʥʦʨʤʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ. ʇʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʛʫʱʝʥʥʷ ʞʦʚʯʽ, 

ʱʦ ʤʦʞʝ ʟʫʩʪʨʽʯʘʪʠʩʷ ʫ ʨʘʟʽ ʛʽʧʦʢʽʥʝʪʠʯʥʠʭ ʜʠʩʢʽʥʝʟʽʡ ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʡ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʞʦʚʯʥʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ. ɿʤʽʥʘ ʨʅ ʞʦʚʯʽ ʚ ʢʠʩʣʫ 

ʩʪʦʨʦʥʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʘʭ. 

 ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʞʦʚʯʽ ʧʨʦʚʦʜʷʪʴ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʚ ʞʦʚʯʽ ʰʚʠʜʢʦ ʨʫʡʥʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ 
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ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʤʠʣ. ʋ ʮʴʦʤʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ (ʣʝʡʢʦʮʠʪʠ, 

ʝʧʽʪʝʣʽʡ), ʢʨʠʩʪʘʣʽʯʥʽ ʫʪʚʦʨʝʥʥʷ, ʧʘʨʘʟʠʪʽʚ. 

ɹʽʣʴʰʝ ʜʽʘʛʥʦʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʷʚʣʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ: ʜʣʷ 

ʭʦʣʝʮʠʩʪʠʪʽʚ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʠʭ ʧʨʠʟʤʘʪʠʯʥʠʭ ʚʽʡʯʘʩʪʠʭ ʢʣʽʪʠʥ, ʜʣʷ 

ʭʦʣʘʥʛʽʪʽʚ (ʟʘʧʘʣʝʥʥʷ ʞʦʚʯʥʠʭ ʧʨʦʪʦʢ) ï ʜʨʽʙʥʠʭ ʧʨʠʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ 

ʧʝʯʽʥʢʦʚʠʭ ʭʦʜʽʚ ʘʙʦ ʚʠʩʦʢʠʭ ʧʨʠʟʤʘʪʠʯʥʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʟʘʛʘʣʴʥʦʾ 

ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ, ʜʣʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ɼʇʂ  ï ʚʝʣʠʢʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʢʣʽʪʠʥ ʟ ʢʫʪʠʢʫʣʦʶ ʪʘ ʚʦʨʩʠʥʢʘʤʠ. 

ʇʦʷʚʘ ʚ ʜʫʦʜʝʥʘʣʴʥʦʤʫ ʚʤʽʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʠʩʪʘʣʽʚ ʭʦʣʝʩʪʝʨʠʥʫ ʡ 

ʢʨʠʩʪʘʣʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʤʽʢʨʦʣʽʪʽʚ (ʫʪʚʦʨʝʥʴ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʦʣʝʡ 

ʢʘʣɹʮʽʶ, ʩʣʠʟʫ ʡ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʭʦʣʝʩʪʝʨʠʥʫ), ʢʘʣʴʮʽʶ ʙʽʣʽʨʫʙʽʥʘʪʫ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʦʣʦʾʜʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʞʦʚʯʽ ʪʘ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ 

ʞʦʚʯʥʦʢʘʤô̫ ʥʦʾ ʭʚʦʨʦʙʠ, ʘ ʚʠʟʥʘʯʝʥʥʷ ʭʦʣʘʪʦʭʦʣʝʩʪʝʨʠʥʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

(ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʞʦʚʯʽ) ʜʦʟʚʦʣʷʻ 

ʩʫʜʠʪʠ ʧʨʦ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʘʤʝʥʽʚ ʫ ʞʦʚʯʥʦʤʫ ʤʽʭʫʨʽ ʪʘ ʞʦʚʯʥʠʭ 

ʧʨʦʪʦʢʘʭ. 

ɺʠʷʚʣʝʥʥʷ ʧʘʨʘʟʠʪʽʚ (ʣʷʤʙʣʽʾ ʪʦʱʦ) ʫ ʞʦʚʯʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʛʣʠʩʪʷʥʦʾ ʽʥʚʘʟʽʾ ʧʝʯʽʥʢʠ, ʞʦʚʯʥʦʛʦ ʤʽʭʫʨʘ ʘʙʦ ɼʇʂ. 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʞʦʚʯʽ. ʅʦʨʤʘʣʴʥʘ ʞʦʚʯ ʩʪʝʨʠʣʴʥʘ. ʋ ʨʘʟʽ 

ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʡ ʧʨʠ ʧʦʩʽʚʽ ʞʦʚʯʽ ʥʘ ʩʧʝʮʽʘʣʴʥʽ ʞʠʚʠʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʷʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ, ʩʪʨʝʧʪʦʢʦʢʽʚ, ʩʪʘʬʽʣʦʢʦʢʽʚ ʪʘ ʽʥʰʠʭ 

ʙʘʢʪʝʨʽʡ. 

ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ ʟ ʧʘʪʦʣʦʛʽʻʶ ʛʝʧʘʪʦʙʽʣʽʘʨʥʦʾ ʩʠʩʪʝʤʠ, ʚʽʜʥʦʩʷʪʴʩʷ (ʪʘʙʣ. 1) 

ʘʢʪʠʚʥʽʩʪʴ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ʃʌ) ʪʘ ʩʠʨʦʚʘʪʢʦʚʠʭ ʪʨʘʥʩʘʤʽʥʘʟ: 

ʘʩʧʘʨʪʘʪʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʉʊ) ʪʘ ʘʣʘʥʽʥʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ (ɸʃʊ); ʟʘʛʘʣʴʥʠʡ 

ʚʤʽʩʪ ʙʽʣʢʘ ʧʣʘʟʤʠ ʪʘ ʙʽʣʽʨʫʙʽʥʫ (ʥʦʨʤʘ 8,5-20,5 ʤʢʤʦʣʴ/ʣ), ʘ ʪʘʢʦʞ ʡʦʛʦ ʬʨʘʢʮʽʡ 

(ʧʨʷʤʦʛʦ ʪʘ ʥʝʧʨʷʤʦʛʦ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʞʦʚʯʥʠʭ ʧʽʛʤʝʥʪʽʚ. ʈʽʚʝʥʴ ʙʽʣʽʨʫʙʽʥʫ ʚ ʩʠʨʦʚʘʪʮʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʷʢ ʫ ʨʘʟʽ ʭʦʣʝʩʪʘʪʠʯʥʠʭ, ʪʘʢ ʽ ʧʝʯʽʥʢʦʚʦ-ʢʣʽʪʠʥʥʠʭ ʫʨʘʞʝʥʴ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʧʝʯʽʥʢʦʚʠʭ ʬʝʨʤʝʥʪʽʚ. 
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