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ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʤʝʞʜʫʨʝʯʥʳʭ ʨʘʚʥʠʥ ʎʥʳ ʠ ɺʦʨʦʥʳ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʣʘʙʦʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ ʠ ʧʦʨʦʜʳ ʩ ʥʠʟʢʦʡ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ʚʦʟʚʳʰʝʥʥʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʫʛʠʜʨʦ-

ʤʦʨʬʥʳʭ ʠ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚ ʯʝʨʥʦʟʝʤʥʦʛʦ ʨʷʜʘ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʩʪʦʢʘ. 

ʇʨʠʟʥʘʢʠ ʦʛʣʝʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʨʝʜʠʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚ ʜʘʞʝ 

ʥʘʠʙʦʣʝʝ ʜʨʝʥʠʨʫʝʤʳʭ ʫʯʘʩʪʢʦʚ, ʚʢʣʶʯʘʷ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʧʨʠʙʘʣʦʯʥʳʝ 

ʩʢʣʦʥr . ʇʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʥʘʪʝʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠ-

ʟʦʥʪʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʩʚʝʪʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʢʘʨʙʦʥʘʪʳ ʚʳʱʝʣʦʯʝʥʳ ʟʘ 

ʧʨʝʜʝʣʳ ʝʛʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʘ 20 ʩʤ ʠ ʙʦʣʝʝ. ɺ ʚʦʜʦʩʙʦʨʥʳʭ ʧʦʥʠʞʝ-

ʥʠʷʭ ʧʨʠ ʚʳʨʘʞʝʥʥʦʤ ʟʘʩʪʦʡʥʦ-ʧʨʦʤʳʚʥʦʤ ʚʦʜʥʦʤ ʨʝʞʠʤʝ ʬʦʨʤʠʨʫʶʪ-

ʩʷ ʪʝʢʩʪʫʨʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʛʣʝʝʥʠʷ. ɼʣʷ 

ʥʝʜʨʝʥʠʨʫʝʤʳʭ ʯʘʩʪʝʡ ʤʝʞʜʫʨʝʯʴ ̫ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʛʣʝʝʚʘʷ ʦʢʨʘʩʢʘ ʠ ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʝ ʥʦʚʦʦʙʨʘʟʦ-

ʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʨʝʭ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʫʩʣʦʚʠʷʤ ʫʚʣʘʞʥʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʩʚʝʜʝʥʦ ʢ ʜʝʚʷʪʠ ʛʨʫʧʧʘʤ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʙʩʪʘʥʪʠʚʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʬʘʢʪʦʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʤʠ. ʆʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʩʝʟʦʥʥʦʡ ʠ ʤʝʞ-

ʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʘʪʤʦʩʬʝʨʥʦ-ʥʘʪʝʯʥʦʛʦ, ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ, 

ʵʣʶʚʠʘʣʴʥʳʭ, ʛʠʜʨʦʛʝʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠ ʠʣʣʶʚʠʘʣʴʥʦ-ʘʢʢʫʤʫʣʷʪʠʚ-

ʥʳʭ). ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʩʚʷ-

ʟʘʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠ-

ʝʚ ʜʠʘʛʥʦʩʪʠʢʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʜʦʟʘʩʪʦʡʥʳʭ 
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ʷʚʣʝʥʠʡ ʥʘ ʬʦʥʝ ʤʦʱʥʦʡ ʛʫʤʫʩʦʚʦʡ ʧʨʦʢʨʘʩʢʠ ʠ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ 

ʩʨʝʜʳ ʠʭ ʧʨʦʬʠʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʤʦʨʬʥʳʝ ʧʦʯʚʳ, ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ ʧʦʯʚʳ, ʧʝʨʝ-
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ɺɺɽɼɽʅʀɽ 

ʉʦʛʣʘʩʥʦ ʜʦʩʪʫʧʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʇʨʠ-

ʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʛʨʘʥʠʮʘʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʥʦʟʝʤʘʤʠ ʚʳʱʝʣʦʯʝʥʥʳʤʠ ʩ ʫʯʘʩʪ-

ʢʘʤʠ ʯʝʨʥʦʟʝʤʦʚ ʪʠʧʠʯʥʳʭ (ʊʘʤʙʦʚʩʢʘʷ ʣʝʩʦʩʪʝʧʴé, 2013; ɹʝ-

ʨʝʩʪ, 2011; ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʂʠʨʩʘʥʦʚʩʢʦʛʦ ʨ-ʥʘ, 

1974; ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 1958; ʇʦʯʚʝʥʥʘʷ ʢʘʨ-

ʪʘ ʈʉʌʉʈ, 1988). ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ɺʦʨʦʥʦ-ʎʥʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚʳʷʚʣʝʥʳ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʠʭ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ ʠ ʛʠʜʨʦʤʦʨʬʥʳʝ ʘʥʘʣʦʛʠ, ʦʪʣʠʯʥʳʝ 

ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʡ 

ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʥʘʣʠʯʠʝ ʚ ʧʨʦʬʠʣʝ ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʭ ʥʦ-

ʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʦʪ ʧʨʠʤʘʟʦʢ ʜʦ ʢʨʫʧʥʳʭ ʢʦʥʢʨʝʮʠʡ ʠ ʦʨʪʰʪʝʡ-

ʥʦʚ); ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʩʚʝʪʣʝʥʥʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦʜʦʙʥʳʭ 

ʧʦʯʚ ʜʘʥʦ ʨʘʥʝʝ ʜʣʷ ʆʢʩʢʦ-ɼʦʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (ʊʫʤʠʥ, 1915; 

ɻʝʨʘʩʠʤʦʚ, 1946; ʀʚʘʥʦʚʘ, 1976; ɸʭʪʳʨʮʝʚ, 1981, 1999; ʊʨʫʙʥʠ-

ʢʦʚ, 2006; ʉʪʝʧʘʥʮʦʚʘ, 2012; ɿʘʡʜʝʣʴʤʘʥ, 2013), ʧʦʢʘʟʘʥʘ ʠʭ ʜʦ-

ʤʠʥʠʨʫʶʱʘʷ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʢʘʢ ʧʦʜʯʠʥʝʥ-

ʥʳʭ, ʪʘʢ ʠ ʘʚʪʦʥʦʤʥʳʭ ʧʦʟʠʮʠʡ ʣʘʥʜʰʘʬʪʦʚ. ʆʜʥʘʢʦ ʜʣʷ ʇʨʠ-

ʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʠʝ ʧʦʯʚʳ ʫʢʘ-

ʟʳʚʘʣʠʩʴ ʣʠʰʴ ʚ ʜʦʣʠʥʝ ʨʝʢ ɺʦʨʦʥʘ, ʎʥʘ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ ɺʦʨʦ-

ʥʦ-ʎʥʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʩ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʝʡ ʠʭ ʛʝʥʝʟʠʩʘ (Gerasimova, Khitrov, 2016) ʠ ʜʠʘʛʥʦʩʪʠʢʦʡ 

ʩʦʛʣʘʩʥʦ ñʂʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʉʉʉʈò (1977), ñʇʦʣʝʚʦʤʫ ʦʧʨʝʜʝ-

ʣʠʪʝʣʶ ʧʦʯʚò (2008), ʄʠʨʦʚʦʡ ʨʝʬʝʨʘʪʠʚʥʦʡ ʙʘʟʳ ʧʦʯʚʝʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ (WRB, 2014), ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʚʪʦʨʩʢʠʤ ʧʦʜʭʦʜʘʤ 

(ɸʭʪʳʨʮʝʚ, 1999; ɿʘʡʜʝʣʴʤʘʥ ʠ ʜʨ., 2013), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʥʠʤʠ.  
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ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʘʛʨʦʛʝʥʥʳʝ ʧʦʯʚʳ ʣʝʩʦ-

ʩʪʝʧʥʦʡ ʧʨʦʚʠʥʮʠʠ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘ ʧʦʣʦʛʦʚʦʣ-

ʥʠʩʪʳʭ ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʤʝʞʜʫʨʝʯʥʳʭ ʨʘʚʥʠʥʘʭ ʨʝʢ 

ʎʥʘ ʠ ɺʦʨʦʥʘ (ʨʠʩ. 1). ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤʠ ʣʩyʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʥʘ ʛʣʫʙʠʥʝ ʪʨʝʭ 

ʤʝʪʨʦʚ ʠ ʙʦʣʝʝ ʧʦʜʩʪʠʣʘʝʤʳʭ ʛʣʠʥʠʩʪʳʤʠ ʤʦʨʝʥʥʳʤʠ ʠʣʠ ʦʟʝʨ-

ʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʩʪʦʣʝʪʥʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʛ. ʊʘʤʙʦʚʘ ʘʪʤʦʩʬʝʨʥʦʝ ʫʚʣʘʞʥʝʥʠʝ 

ʥʦʩʠʪ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ: ʧʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʥʦʨʤʝ ʦʩʘʜʢʦʚ ʚ  

 

 

  
ʈʠʩ. 1. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʢʩʢʦ-

ɼʦʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ: I ï ʩʝʚʝʨʥʘʷ ʣʝʩʦʩʪʝʧʴ, II ï ʪʠʧʠʯʥʘʷ ʣʝʩʦʩʪʝʧʴ, 

III  ï ʶʞʥʘʷ ʣʝʩʦʩʪʝʧʴ; ʇʨʠʚʦʣʞʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ: IV ï ʩʝʚʝʨʥʘʷ ʣʝʩʦ-

ʩʪʝʧʴ (ʎʥʠʥʩʢʦ-ɺʦʨʦʥʠʥʩʢʠʡ ʜʦʣʠʥʥʦ-ʚʦʜʦʨʘʟʜʝʣʴʥʳʡ ʨʘʡʦʥ). 
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500 ʤʤ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ ʤʦʞʝʪ ʚʳʧʘʜʘʪʴ ʜʦ 800 ʤʤ, ʚ ʩʫʭʠʝ ï ʤʝ-

ʥʝʝ 400 ʤʤ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʉʝʣʷʥʠʥʦʚʘ ʨʘʚʝʥ ʝʜʠʥʠʮʝ (ʊʘʤʙʦʚʩʢʘʷ ʣʝʩʦʩʪʝʧʴé, 2013).  

ɺ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ʚʳʜʝʣʝʥʦ ʪʨʠ ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ 

(ʄʠʣʴʢʦʚ, 1964): 1) ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʤʝʞʜʫʨʝʯʥʳʝ ʥʝʜʨʝʥʠʨʫʝ-

ʤʳʝ ʨʘʚʥʠʥʳ, ʥʝ ʟʘʪʨʦʥʫʪʳʝ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʴʶ; 2) ʩʣʘʙʦʥʘʢʣʦʥ-

ʥʳʝ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʳʝ ʨʘʚʥʠʥʳ, ʨʘʩʯʣʝʥʝʥʥʳʝ ʚʝʨʭʦʚʴʷʤʠ 

ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ; 3) ʩʣʘʙʦʥʘʢʣʦʥʥʳʝ ʠ ʧʦʣʦʛʠʝ ʧʣʘʢʦʨʥʳʝ ʨʘʚʥʠ-

ʥʳ, ʨʘʩʯʣʝʥʝʥʥʳʝ ʩʝʪʴʶ ʣʦʞʙʠʥ, ʙʘʣʦʢ ʠ ʜʦʣʠʥ ʤʘʣʳʭ ʨʝʢ. ʄʝʟʦ-

ʨʝʣʴʝʬ ʦʩʣʦʞʥʝʥ ʟʘʧʘʜʠʥʘʤʠ ʪʝʨʤʦʢʘʨʩʪʦʚʦʛʦ ʠ ʩʫʬʬʦʟʠʦʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʤʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʝʞʜʫʨʝʯʥʦʛʦ ʥʝʜʨʝʥʠʨʫ-

ʝʤʦʛʦ ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ, ʟʘʩʪʦʡ ʚʣʘʛʠ ʚ ʪʘʢʠʭ ʜʝʧʨʝʩʩʠʷʭ ʧʦʩʣʝ ʩʥʝ-

ʛʦʪʘʷʥʠʷ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʦʪ ʥʝʜʝʣʠ ʜʦ 2ï3 ʤʝʩʷʮʝʚ ʚʦ ʚʣʘʞʥʳʝ 

ʛʦʜʳ. ʇʨʝʩʥʳʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʩʦ-

ʩʪʘʚʘ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 1.5 ʜʦ 3 ʤ ʥʘ ʥʝʜʨʝʥʠʨʫʝʤʳʭ ʤʝʞ-

ʜʫʨʝʯʴʷʭ, 4ï6 ʤ ʥʘ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʳʭ ʠ ʙʦʣʝʝ 6 ʤ ï ʥʘ ʧʣʘ-

ʢʦʨʘʭ.  

ɺ 2014ï2016 ʛʛ. ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʦʝ ʧʦʯʚʝʥʥʦ-

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʠʫʨʦ-

ʯʝʥʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʤʝʞʜʫʨʝʯʴʷ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʫ  ʁʩʲʝʤʢʫ 

ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ ʰʘʛʦʤ 15 ʤ. ʅʘ ʦʩʥʦʚʝ ʚʳʩʦʪ-

ʥʳʭ ʦʪʤʝʪʦʢ ʧʦʩʪʨʦʝʥʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ, ʧʦʣʫʯʝʥʳ ʛʦʨʠ-

ʟʦʥʪʘʣʠ ʩ ʩʝʯʝʥʠʝʤ 0.5 ʤ ʠ ʨʘʩʩʯʠʪʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʝʚʳʰʝ-

ʥʠʷ ʤʠʢʨʦʨʝʣʴʝʬʘ. ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʣ ʩʧʣʘʥʠʨʦʚʘʪʴ ʨʘʟ-

ʤʝʱʝʥʠʝ ʪʦʯʝʢ ʧʦʯʚʝʥʥʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝ-

ʟʦ- ʠ ʤʠʢʨʦʨʝʣʴʝʬʘ (16 ʨʘʟʨʝʟʦʚ, 42 ʧʨʠʢʦʧʢʠ ʠ 53 ʙʫʨʦʚʳʭ ʩʢʚʘ-

ʞʠʥʳ), ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʧʦʯʚ ʩ 

ʦʪʙʦʨʦʤ ʦʙʨʘʟʮʦʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʫʨʦʚʥʝʤ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʚʦʜ.  

ʈɽɿʋʃʔʊɸʊʓ 

ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʦʯʚʝʥʥʳʭ 

ʧʨʦʬʠʣʝʡ: ʥʘʙʦʨʫ ʠ ʤʦʱʥʦʩʪʠ ʛʦʨʠʟʦʥʪʦʚ, ʬʦʨʤʘʤ ʠ ʛʣʫʙʠʥʝ ʦʙ-

ʥʘʨʫʞʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʥʘʣʠʯʠʶ ʙʝʣʝʩʦʡ ʧʨʠʩʳʧʢʠ, ʞʝʣʝʟʠʩʪʳʭ ʠ 

ʤʘʨʛʘʥʮʝʚʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʚʩʝ ʧʦʯʚʳ ʨʘʟʜʝʣʝʥʳ ʥʘ 9 ʛʨʫʧʧ 

(ʪʘʙʣ. 1). ʇʝʨʚʳʝ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʧʣʘʢʦʨʥʦʤ ʠ ʟʘʤʝʜ-
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ʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʦʤ ʪʠʧʝ ʤʝʩʪʥʦʩʪʠ, ʛʨʫʧʧʘ 5 ʪʦʣʴʢʦ ʥʘ ʟʘʤʝʜʣʝʥ-

ʥʦ ʜʨʝʥʠʨʫʝʤʦʤ ʠ ʛʨʫʧʧʳ 6ï9 ʥʘ ʥʝʜʨʝʥʠʨʫʝʤʦʤ ʪʠʧʝ ʤʝʩʪʥʦʩʪʠ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʟʘʥʠʤʘʝʪ ʬʦʥʦʚʳʝ ʵʣʝʤʝʥʪʳ ʧʣʘʢʦʨʥʦʛʦ ʠ 

ʤʠʢʨʦʧʦʚʳʰʝʥʠʷ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʦʛʦ ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ 

ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʧʫʱʝʥ ʛʣʫʙʞʝ 6 ʤ, ʚʝʩʝʥʥʠʡ ʟʘʩʪʦʡ ʚʣʘʛʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʦ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ ʩʦʭʨʘʥʷʝʪ-

ʩʷ ʜʦ 2 ʥʝʜʝʣʴ. ʇʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʦʱʥʳʤ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠ-

ʟʦʥʪʦʤ (ʚ ʩʨʝʜʥʝʤ 90ï110 ʩʤ) ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʟʝʨʥʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 6.5%, ʢʘʨʙʦʥʘʪʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʛʣʫʙʞʝ ʚ 

ʚʠʜʝ ʥʘʣʝʪʦʚ ʠ ʧʨʦʞʠʣʦʢ. ʉʨʝʜʠʥʥʳʡ ʛʦʨʠʟʦʥʪ ʩʚʝʪʣʦ-ʙʫʨʳʡ, 

ʤʦʱʥʦʩʪʴʶ 60ï80 ʩʤ, ʩ ʢʦʤʢʦʚʘʪʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʝʜʠʥʠʯʥʳʭ ʤʝʣʢʠʭ ʞʝʣʝʟʦ-

ʤʘʨʛʘʥʮʝʚʳʭ ʢʦʥʢʨʝʮʠʡ ʜʦ 1 ʤʤ ʚ ʜʠʘʤʝʪʨʝ. ɺ ʥʠʞʝʣʝʞʘʱʝʤ ʛʦ-

ʨʠʟʦʥʪʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨ ʢʦʥʢʨʝʮʠʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʦʯʚʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʥʘ ʢʦʨʦʪʢʠʭ ʧʦʣʦʛʦ-ʧʦʢʘʪʳʭ ʧʨʠʙʘʣʦʯʥʳʭ ʩʢʣʦʥʘʭ. 

ʇʦʯʚʳ ʵʨʦʜʠʨʦʚʘʥʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ 

ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (30ï50 ʩʤ) ʥʝʦʜʥʦʨʦʜʥʦʡ ʦʢʨʘʩʢʠ: ʥʘ ʪʝʤ-

ʥʦ-ʩʝʨʦʤ ʬʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʙʫʨʳʝ ʬʨʘʛʤʝʥʪʳ ʥʠʞʝʣʝʞʘʱʝʛʦ ʧʨʠ-

ʧʘʭʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʦʩʚʝʪʣʝʥʥʳʡ ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʪʝʨʠʘʣ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 3.5ï4.6%, ʩʪʨʫʢʪʫʨʘ ï ʢʦʤʢʦʚʘʪʦ-ʧʳʣʝʚʘʪʘʷ. 

ʋʩʪʦʡʯʠʚʦʝ ʚʩʢʠʧʘʥʠʝ ʧʦʯʚ ʧʨʠ ʨʝʘʢʮʠʠ ʩ 10%-ʥʦʡ HCl ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚ ʛʦʨ.  ABca. ʉʨʝʜʠʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʯʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡ-

ʩʪʚʘʤ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʧʦʯʚ ʧʨʠʫʨʦʯʝʥʘ ʢ ʜʥʠʱʘʤ ʠ ʩʢʣʦʥʘʤ ʥʝ-

ʙʦʣʴʰʠʭ ʣʦʞʙʠʥ ʠ ʟʘʧʘʜʠʥ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʜʣʷ ʵʪʠʭ 

ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʘ ʤʝʥʴʰʘʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (70ï

100 ʩʤ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ (7.4%) ʠ ʦʪʩʫʪʩʪʚʠʠ ʚ 

ʝʛʦ ʧʨʝʜʝʣʘʭ ʢʘʨʙʦʥʘʪʦʚ. ʂʘʨʙʦʥʘʪʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʧʨʦʧʠʪ-

ʢʘ ʠ ʙʝʣʦʛʣʘʟʢʘ) ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʨʝʜʠʥʥʦʤ ʛʦʨʠʟʦʥʪʝ; ʢʨʦʤʝ ʪʦʛʦ, 

ʥʘ ʛʨʘʥʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʚ ʩʨʝʜʠʥʥʦʤ ʛʦʨʠʟʦʥʪʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʠʝ ʢʫʪʘʥʳ. ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʷʚʣʝʥʠʷ ʛʣʝʝʚʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʭ ʢʦʥʢʨʝʮʠʡ) ʜʘʥʥʳʝ ʧʦʯʚʳ 

ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʯʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ. 

ʇʦʯʚʳ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ ʜʥʠʱʘʭ ʢʨʫʧʥʳʭ 

ʣʦʞʙʠʥ ʠ ʟʘʧʘʜʠʥ ʧʣʘʢʦʨʦʚ. ɼʣʷ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʦʛʦ ʪʠʧʘ 
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ʤʝʩʪʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʥʝʙʦʣʴʰʠʭ ʜʝʧʨʝʩʩʠʷʭ 

ʣʠʙʦ ʧʦ ʩʢʣʦʥʘʤ ʢʨʫʧʥʳʭ ʟʘʧʘʜʠʥ. ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 60ï70 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 6.4%, 

ʮʚʝʪ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʳʤ, ʩʪʨʫʢʪʫʨʘ ï ʧʳʣʝʚʘʪʦ-ʟʝʨʥʠʩʪʘʷ, ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʩʚʝʪʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ï ʙʝʣʝʩʦʚʘʪʘʷ ʧʨʠʩʳʧ-

ʢʘ (ʩʢʝʣʝʪʘʥʳ) ʥʘ ʛʨʘʥʷʭ ʧʝʜʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʠʥʥʳʤʠ ʛʦ-

ʨʠʟʦʥʪʘʤʠ ʧʦʯʚ ʛʨʫʧʧ 1ï3 ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʟʜʝʩʴ 

ʢʨʫʧʥʝʝ ï ʜʦʩʪʠʛʘʶʪ 3 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʚʦʟʨʘʩʪʘʝʪ ʪʦʣʱʠʥʘ ʢʫʪʘʥ. 

ʂʘʨʙʦʥʘʪʳ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ. 

ʇʦʯʚʳ ʧʷʪʦʡ ʛʨʫʧʧʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʜʥʠʱʘʭ ʦʯʝʥʴ ʢʨʫʧʥʳʭ 

ʟʘʧʘʜʠʥ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʦʛʦ ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʫʚʣʘʞʥʝʥʠʠ, ʚʳʟʳʚʘʶʱʝʤ ʟʘʩʪʦʡ ʚʣʘʛʠ 

ʜʦ 2 ʤʝʩʷʮʝʚ. ɻʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʧʦʯʚ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʦʩʚʝʪʣʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ 

ʛʣʫʙʠʥʝ 25ï35 ʩʤ. ɹʝʣʝʩʘʷ ʧʨʠʩʳʧʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʛʫʤʫʩʦʚʦʛʦ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʨʝʜʠʥʥʦʛʦ ʛʦʨʠʟʦʥʪʦʚ. ʉʨʝʜʠʥʥʳʡ 

ʛʦʨʠʟʦʥʪ ʩʠʣʴʥʦ ʦʛʣʝʝʥ, ʥʘ ʛʨʘʥʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ 

ʦʙʠʣʴʥʳ ʩʠʟʦʚʘʪʦ-ʩʝʨʳʝ ʛʫʤʫʩʦʚʳʝ ʢʫʪʘʥʳ. ɾʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦ-

ʬʠʣʷ. ʇʦʯʚʳ ʥʝ ʚʩʢʠʧʘʶʪ ʧʨʠ ʨʝʘʢʮʠʠ ʩ 10%-ʥʦʡ HCl, ʩʦʜʝʨʞʘ-

ʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ï 5.6%.  

ʇʦʯʚʳ ʣʦʢʘʣʴʥʳʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʥʝʜʨʝʥʠʨʫʝʤʳʭ ʤʝʞʜʫʨʝ-

ʯʠʡ (ʰʝʩʪʘʷ ʛʨʫʧʧʘ) ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʫʨʦʚʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 3ï

4 ʤ ï ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʠʭ ʧʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 

ʧʦʜʥʷʪʠʷ ʢʘʧʠʣʣʷʨʥʦʡ ʢʘʡʤʳ. ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʫʤʫʩʦʚʦʛʦ ʠ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʧʨʦʬʠʣʝʡ ʵʪʠ ʧʦʯʚʳ ʩʭʦʞʠ ʩ ʧʦʯʚʘʤʠ ʣʦʢʘʣʴʥʳʭ 

ʚʦʜʦʨʘʟʜʝʣʦʚ ʧʣʘʢʦʨʦʚ ʠ ʧʦʯʚʘʤʠ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʦʛʦ ʪʠʧʘ 

ʤʝʩʪʥʦʩʪʠ. ʄʦʱʥʦʩʪʴ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʛʦ ʛʫʤʫ-

ʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 80 ʜʦ 120 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

6.1%, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪ ʚʩʢʠʧʘʝʪ ʧʨʠ ʨʝʘʢʮʠʠ ʩ 10%-ʥʦʡ 

HCl. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʞʠʣʢʘʤʠ ʠ, ʩ 

ʛʣʫʙʠʥʳ 150 ʩʤ, ʫʛʣʦʚʘʪʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʩʤ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʦʯʚ ʜʨʝʥʠʨʫʝʤʳʭ ʤʝʞʜʫʨʝʯʠʡ ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʝ 

ʢʦʥʢʨʝʮʠʠ ʦʙʥʘʨʫʞʝʥʳ ʟʜʝʩʴ ʫʞʝ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ, ʩ ʛʣʫʙʠʥʳ 160 ʩʤ ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʝʝʚʳʝ ʧʷʪʥʘ ʦʣʠʚʢʦʚʦʛʦ 

ʮʚʝʪʘ ʨʘʟʤʝʨʘʤʠ ʜʦ 1 ʩʤ. 

ʇʨʠ ʙʦʣʝʝ ʙʣʠʟʢʦʤ ʟʘʣʝʛʘʥʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

(1.5ï3 ʤ) ʚ ʧʨʝʜʝʣʘʭ ʩʢʣʦʥʦʚ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʦʨʤ ʤʠʢʨʦʨʝʣʴʝʬʘ 
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ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ ʩʝʜʴʤʦʡ ʛʨʫʧʧʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʩʪʦʷ 

ʚʣʘʛʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʠʭ ʧʦʯʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1ï1.5 ʤʝʩʷʮʝʚ. 

ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʤʝʥʴʰʘʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʦʪ 

50 ʜʦ 90 ʩʤ) ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (6.5%), ʦʪʩʫʪʩʪʚʠʝ ʚ 

ʝʛʦ ʧʨʝʜʝʣʘʭ ʢʘʨʙʦʥʘʪʦʚ (ʢʘʨʙʦʥʘʪʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʥʠʞʝʣʝʞʘʱʝʤ 

ʛʦʨʠʟʦʥʪʝ; ʩʦ 120 ʩʤ ʚʩʪʨʝʯʘʶʪʩʷ ʫʛʣʦʚʘʪʳʝ ʢʦʥʢʨʝʮʠʠ) ʠ ʙʦʣʴ-

ʰʘʷ ʤʦʱʥʦʩʪʴ ʢʫʪʘʥ ʥʘ ʛʨʘʥʷʭ ʧʝʜʦʚ ʩʨʝʜʠʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʂʘʢ ʠ 

ʚ ʧʦʯʚʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʩ ʩʝʨʝʜʠʥʳ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʦʣʠʚʢʦʚʳʝ ʧʷʪʥʘ ʦʙʥʘʨʫ-

ʞʝʥʳ ʩ ʛʣʫʙʠʥʳ 130 ʩʤ.  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʯʚ ʚʦʩʴʤʦʡ ʛʨʫʧʧʳ, ʟʘʥʠ-

ʤʘʶʱʠʭ ʜʥʠʱʘ ʣʦʞʙʠʥ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʤʝʨʛʝʣʝʥʥʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ ʥʘ ʛʣʫʙʠʥʝ 80ï100 ʩʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ ʙʦʣʝʝ 10%. 

ʆʥ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʜʨʦʛʝʥʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʢʘʨʙʦʥʘ-

ʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʢʘʢ ʩ ʣʘʪʝʨʘʣʴʥʳʤʠ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʤʠ ʧʦʪʦ-

ʢʘʤʠ, ʪʘʢ ʠ ʠʟ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʛʣʫʙʠʥʝ 1.5ï2 ʤ. 

ʆʤʝʨʛʝʣʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ʟʘʣʝʛʘʝʪ ʧʦʜ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʪʝʤ-

ʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ 4.5ï4.9%. ʅʠʞʝ ʦʤʝʨʛʝʣʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʥʢʨʝʮʠʠ ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʩʤ. ʇʨʠ-

ʟʥʘʢʠ ʦʛʣʝʝʥʠʷ ʥʝ ʚʳʨʘʞʝʥʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʮʚʝʪʦʚʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʦʛʣʝʝʥʠʷ. 

ʇʦʯʚʳ ʜʝʚʷʪʦʡ ʛʨʫʧʧʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʜʥʠʱʘʭ ʟʘʧʘʜʠʥ ʧʨʠ 

ʫʨʦʚʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 1.5ï2 ʤ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʟʘʩʪʦʝ ʚʣʘʛʠ ʜʦ 

2 ʤʝʩʷʮʝʚ. ɻʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʠʤʝʝʪ ʩʚʝʪʣʦ-ʩʝʨʫʶ 

ʠ ʩʝʨʫʶ ʦʢʨʘʩʢʫ, ʝʛʦ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 40 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʛʫʤʫʩʘ 4.3ï4.9%. ɼʠʩʧʝʨʩʥʳʝ ʢʘʨʙʦʥʘʪʳ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʥʢʨʝʮʠʠ ʩ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 100 ʩʤ. ɺ 

ʩʨʝʜʠʥʥʦʤ ʛʦʨʠʟʦʥʪʝ ʥʘ ʛʨʘʥʷʭ ʧʝʜʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʧʣʦʪʥʳʝ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʩʠʟʦʚʘʪʦ-ʪʝʤʥʦ-ʩʝʨʳʝ ʢʫʪʘʥʳ. ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦ-

ʩʪʠ ʧʨʠʟʥʘʢʦʚ ʦʛʣʝʝʥʠʷ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʤʘʢʩʠʤʘʣʴʥʘʷ, ʦ ʯʝʤ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʝ ʢʦʥʢʨʝʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʧʦʯ-

ʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʥʘʣʠʯʠʝ ʦʣʠʚʢʦʚʳʭ ʧʷʪʝʥ ʜʦ 1 ʩʤ ʚ ʧʨʝʜʝʣʘʭ 

ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʯʚ ʧʷʪʦʡ ʛʨʫʧʧʳ, ʬʦʨʤʠ-

ʨʫʶʱʠʭʩʷ ʚ ʜʥʠʱʘʭ ʢʨʫʧʥʳʭ ʟʘʧʘʜʠʥ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʦʛʦ 
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ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ, ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʦʩʚʝʪʣʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ʥʝ ʬʦʨʤʠʨʫ-

ʝʪʩʷ, ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʬʨʘʛʤʝʥʪʳ (ʣʠʙʦ ʝʜʠʥʠʯʥʳʝ ʩʢʝʣʝʪʘʥʳ) ʦʙʥʘ-

ʨʫʞʠʚʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʜʝʚʷʪʠ ʛʨʫʧʧ ʧʦʯʚ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷ-

ʶʪʩʷ: ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ; ʛʣʫʙʠʥʘ ʠ ʬʦʨʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʠ 

ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʦʛʣʝʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʧʨʠʩʫʪʩʪʚʠʝ ʙʝʣʝʩʦʡ ʧʨʠʩʳʧʢʠ, ʣʠʥʟ ʦʩʚʝʪʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʙʨʘʟʫʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʛʦʨʠʟʦʥʪ). 

ʆɹʉʋɾɼɽʅʀɽ 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚ ɺʦʨʦʥʦ-ʎʥʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʛʫʤʫʩʦʚʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʝʤ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ), ʤʠʛʨʘʮʠʠ ʢʘʨʙʦʥʘʪʦʚ ʠ ʠʭ ʘʢʢʫʤʫʣʷʮʠʠ 

(ʧʦ ʛʣʫʙʠʥʝ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʬʦʨ-

ʤʘʤ ʥʘʭʦʞʜʝʥʠʷ), ʦʛʣʝʝʥʠʷ (ʧʦ ʤʦʨʬʦʭʨʦʤʘʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ 

ʨʘʟʤʝʨʘʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʧʦʯʚʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʩʚʝʪʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʝʥʝʟʠʩ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ɺʝʨʦʷʪʥʦ, ʦʩʚʝʪʣʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢ ʢʦʪʦ-

ʨʳʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʦʛʣʝʝʥʠʝ, ʢʠʩʣʦʪʥʳʡ/ʱʝʣʦʯʥʦʡ ʛʠʜʨʦ-

ʣʠʟ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ 

ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ), ʠʣʣʶʚʠʠʨʦʚʘʥʠʝ.  

ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʩʪʝʧʝʥʠ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ, ʪʘʢ ʠ ʛʨʫʥʪʦ-

ʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʛʣʝ-

ʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʤʦʱʥʦʩʪʠ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ. ʇʨʠ ʛʨʫʥʪʦʚʦʤ ʫʚʣʘʞʥʝʥʠʠ ʢʘʨʙʦʥʘʪʳ ʚʳʱʝʣʘʯʠʚʘʶʪʩʷ 

ʜʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʢʘʧʠʣʣʷʨʥʦʡ ʢʘʡʤʳ, ʥʠʞʝ ʢʦʪʦʨʦʡ ʚʩʪʨʝʯʘʶʪ-

ʩʷ ʚ ʚʠʜʝ ʜʠʩʧʝʨʩʥʳʭ, ʤʠʛʨʘʮʠʦʥʥʳʭ ʠ ʩʝʛʨʝʛʘʮʠʦʥʥʳʭ ʬʦʨʤ. ɺ 

ʩʣʫʯʘʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʚ ʧʨʦʬʠʣʝ 

ʧʦʯʚʳ ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʚʝʪʣʝʥʥʳʡ ʛʦʨʠʟʦʥʪ. ʇʨʠ ʛʨʫʥʪʦʚʦʤ ʫʚʣʘʞ-

ʥʝʥʠʠ ʦʩʚʝʪʣʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ʥʝ ʦʙʨʘʟʫʝʪʩʷ, ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʙʝʣʝʩʘʷ ʧʨʠʩʳʧʢʘ ʠ ʣʠʥʟʳ ʦʩʚʝʪʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʪʘʙʣ. 2 ʧʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʝʚʷʪʠ ʛʨʫʧʧ ʧʦʯʚ ɺʦʨʦ-

ʥʦ-ʎʥʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʯʚʝʥ- 
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