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4 

 

ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ çʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽè ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʜʝʥʥʷ ʚ ʛʘʣʫʟʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʣʽʪʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʻ ʪʝʦʨʽʷ ʝʚʦʣʶʮʽʾ 

ʪʠʧʽʚ ʦʩʘʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʦʩʘʜʦ- ʽ ʧʦʨʦʜʦʫʪʚʦʨʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʙʣʦʢʽʚ ʟʝʤʥʦʾ ʢʦʨʠ ʩʪʦʩʦʚʥʦ ʜʦ 

ʙʘʩʝʡʥʽʚ ʩʝʜʠʤʝʥʪʘʮʽʾ ʽ ʧʦʨʦʜʦʫʪʚʦʨʝʥʥʷ ʨʽʟʥʦʛʦ ʚʽʢʫ ï ʚʽʜ ʨʘʥʥʴʦʘʨʭʝʡʩʴʢʠʭ 

ʜʦ ʩʫʯʘʩʥʠʭ [94]. ɼʘʚʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʦʩʘʜʦʚʽ ʬʦʨʤʘʮʽʡʥʽ ʦʜʠʥʠʮʽ ʻ ʢʣʶʯʝʤ 

ʜʦ ʨʦʟʫʤʽʥʥʷ ʙʘʛʘʪʴʦʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʫʤʦʚ ʾʭ 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʚ ʛʝʦʣʦʛʽʯʥʽʡ ʽʩʪʦʨʽʾ ɿʝʤʣʽ ʻ ʦʜʥʽʻʶ ʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʣʽʪʦʣʦʛʽʾ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʣʽʪʦʛʝʥʝʟ ʚʽʜʦʙʨʘʞʘʻ 

ʧʝʚʥʽ ʝʪʘʧʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ ʽ ʦʭʦʧʣʶʻ ʢʦʤʧʣʝʢʩ 

ʚʟʘʻʤʦʧʦʚ ʷʟʘʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʶʶʪʴ: ʚʠʚʽʪʨʶʚʘʥʥʥʷ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ; ʫʪʚʦʨʝʥʥʥʷ ʝʣʶʚʽʘʣʴʥʠʭ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ; 

ʟʤʽʱʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʥʷ ʽ ʦʩʘʜʞʝʥʥʥʷ ʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʧʦʥʠʞʝʥʥʷʭ 

ʨʝʣʴʻʬʫ; ʫʪʚʦʨʝʥʥʷ ʟʘ ʨʽʟʥʠʭ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʧʽʚ ʦʩʘʜʽʚ; 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʩʘʜʽʚ ʥʘ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ. ɸʥʘʣʽʟ ʦʩʘʜʦʚʠʭ ʬʦʨʤʘʮʽʡ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʝʨʝʜ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʪʦʛʝʥʝʟʫ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʥʘ ɿʝʤʣʽ ʙʫʚ ʛʫʤʽʜʥʠʡ ʣʽʪʦʛʝʥʝʟ, ʘ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ 

ʩʢʣʘʜʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʪʨʘʪʠʩʬʝʨʠ. ʆʩʦʙʣʠʚʦʾ ʟʥʘʯʫʱʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʛʫʤʽʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʥʘʙʫʚʘʶʪʴ ʢʦʣʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʪʘ ʧʨʦʩʪʦʨʦʚʦ ʽ ʧʘʨʘʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʫʜʦʥʦʩʥʠʤʠ 

ʛʝʦʣʦʛʽʯʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʘʙʦ ʢʦʨʘʤʠ ʾʭ ʚʠʚʽʪʨʶʚʘʥʥʷ. ɼʦ ʪʘʢʠʭ, ʫ ʤʝʞʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʎʏʋʑ), ʥʘʣʝʞʘʪʴ ʘʧʪ-



5 

 

ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʪʘ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ 

ʧʦʭʦʚʘʥʠʭ ʪʝʢʪʦʥʽʯʥʦ-ʝʨʦʟʽʡʥʠʭ ʧʘʣʝʦʜʦʣʠʥʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ, ʚʠʧʦʚʥʝʥʽ ʩʪʨʦʢʘʪʠʤ ʣʽʪʦʬʘʮʽʘʣʴʥʠʤ ʽ ʬʘʮʽʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ, ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʽ 

ʟʙʝʨʝʛʣʠʩʷ ʜʦ ʥʘʰʠʭ ʜʥʽʚ ʫ ʚʠʛʣʷʜʽ ʟʚʠʚʠʩʪʠʭ ʛʽʣʢʦʧʦʜʽʙʥʠʭ ʩʤʫʛ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʷʤʢʘʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʚ ɯʥʩʪʠʪʫʪʽ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ, ʚ ʷʢʠʭ ʟʜʦʙʫʚʘʯ 

ʙʨʘʣʘ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ, ʟʦʢʨʝʤʘ ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ ˉ ɯɯɯ-4-15 

çɻʝʥʝʪʠʯʥʘ ʤʽʥʝʨʘʛʝʥʽʷ ʟʦʣʦʪʘ ʽ ʤʽʜʽ ʩʪʘʜʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʣʽʪʦʛʝʥʝʟʫ 

ʦʩʘʜʦʚʠʭ ʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ ʬʘʥʝʨʦʟʦʶ ʋʢʨʘʾʥʠè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ, 

0115U002002, 2015ʨ.), ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʪʝʤʠ ˉɯɯɯ-6-12 çʉʪʨʫʢʪʫʨʥʦ-

ʣʽʪʦʣʦʛʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʩʦʣʝʥʦʩʥʠʭ ʽ 

ʨʦʟʩʠʧʥʠʭ ʪʠʪʘʥʦ-ʮʠʨʢʦʥʽʻʚʠʭ ʪʘ ʟʦʣʦʪʦʥʦʩʥʠʭ ʬʦʨʤʘʮʽʡ (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ, 

0112U002324, 2012 ʨ.) ʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʱʦ 

ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʨʘʤʢʘʭ ʩʧʽʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʝʢʪʽʚ ʢʦʥʢʫʨʩʫ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ 

ʈʦʩʽʡʩʴʢʦʛʦ ʬʦʥʜʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ çʎʠʬʨʦʚʝ ʩʪʨʫʢʪʫʨʥʦ-

ʣʽʪʦʣʦʛʽʯʥʝ ʽ ʛʝʦʣʦʛʦ-ʜʠʥʘʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʩʠʧʥʠʭ ʨʦʜʦʚʠʱ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0713U008793, 2012 ʨ.) ʪʘ çʈʦʟʨʦʙʢʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʛʥʦʟʥʠʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ-ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʩʠʧʽʚ 

ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʪʝʨʠʪʦʨʽʾ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ ʪʘ ʋʢʨʘʾʥʠ)è (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U006040, 2014 ʨ.).  

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ï ʜʦʩʣʽʜʞʝʥʥʷ ʛʫʤʽʜʥʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʠʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ ʫ 

ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʦʢʣʘʜʽʚ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʪʝʤʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ 
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ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʎʏʋʑ, ʧʦʰʠʨʝʥʥʷ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ, ʨʝʯʦʚʠʥʥʦʛʦ 

ʩʢʣʘʜʫ ʽ ʟʦʥʘʣʴʥʦʩʪʽ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ; ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ (ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʽ ʩʝʨʝʜʥʴʦʧʘʣʝʦʛʝʥʦʚʠʭ), 

ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ 

ʚʠʧʦʚʥʶʶʪʴ ʨʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʧʘʣʝʦʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʪʘ ʾʭ ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ, 

ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʝʪʘʧʘʤʠ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʦʾ ʧʘʣʝʦʛʽʜʨʦʩʽʪʢʠ, 

ʣ̔ ʪʦʬʘʮʽʷʤʠ, ʬʘʮʽʷʤʠ ʪʦʱʦ; ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʤʝʞʘʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʜʽʣʷʥʦʢ; ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʝʚʦʣʶʮʽʾ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ (ʶʨʩʴʢʦ-

ʨʘʥʥʴʦʘʣʴʙʩʴʢʘ ʪʘ ʩʝʨʝʜʥʴʦʧʘʣʝʦʛʝʥʦʚʘ ʝʧʦʭʠ) ʛʫʤʽʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ ʎʏʋʑ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚ ̔

ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʎʏʋʑ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʛʫʤʽʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʣʽʪʦʛʝʥʝʟʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʃʽʪʦʛʝʥʝʟ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʠʭ ʦʩʘʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʬʦʨʤʘʮʽʡʥʠʡ, ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟʠ, 

ʧʘʣʝʦʧʦʪʘʤʦʣʦʛʽʯʥʠʡ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜʠ, ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨ 

ʽ ʪʝʢʩʪʫʨ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʤʝʪʦʜʠ ʩʝʜʠʤʝʥʪʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʝʪʦʜʠ 

ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʝʪʦʜʠ ʣʽʪʦʛʝʥʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʾ (MapInfo Professional, Corel Draw, Golden Software Surfer, Golden 

Software Strater) ʰʣʽʭʦʚʠʡ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ, 

ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ, ʭʽʤʽʯʥʠʡ, ʩʧʝʢʪʨʘʣʴʥʠʡ ʚʠʜʠ ʘʥʘʣʽʟʽʚ. 
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ʌʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. ʆʩʥʦʚʦʶ ʨʦʙʦʪʠ ʻ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʚʠʨʦʙʥʠʯʽ 

ʪʘ ʥʘʫʢʦʚʽ ʟʚʽʪʠ, ʜʠʩʝʨʪʘʮʽʡʥʽ ʨʦʙʦʪʠ ʧʦ ʪʝʤʽ ʜʠʩʝʨʪʘʮʽʾ, ʢʦʦʨʜʠʥʘʪʠ, ʦʧʠʩ ʪʘ 

ʜʘʥʽ ʦʧʨʦʙʫʚʘʥʥʷ ʧʦʥʘʜ 500 ʩʚʝʨʜʣʦʚʠʥ, ʤʘʪʝʨʽʘʣʠ ʦʩʦʙʠʩʪʠʭ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʩʣʦʥʝʥʴ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, 

ʟʨʘʟʢʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʰʣʽʭʦʚʽ ʧʨʦʙʠ, ʚʽʜʽʙʨʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ, 

ʤʦʥʦʬʨʘʢʮʽʾ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ ʙʫʣʠ ʥʘʜʘʥʽ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʛʫʤʽʜʥʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ ʫʪʚʦʨʠʚʩʷ ʧʨʦʩʪʦʨʦʚʦ-ʝʚʦʣʶʮʽʡʥʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʨʷʜ ʦʩʘʜʦʚʠʭ 

ʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ (ʣʘʪʝʨʠʪʥʦʾ ʡ ʢʘʦʣʽʥʦʚʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʣʦʱʦʚʦʛʦ ʽ ʣʽʥʽʡʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ ʪʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʽ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʟʤʠʚʫ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ 

ʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʦ-ʝʨʦʟʽʡʥʠʭ ʜʝʧʨʝʩʽʡ) ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʽ ʧʨʦʩʪʦʚʦ-ʧʘʨʘʛʝʥʝʯʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʚʦʣʶʮʽʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚʠʟʥʘʯʘʣʘʩʷ ʽ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ 

ʚʟʘʻʤʦʜʽʻʶ ʝʥʜʦʛʝʥʥʠʭ ʽ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʣʠʥʽ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʥʘʡʰʣʦ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ: 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʘʭ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ ʽ ʫʪʚʦʨʝʥʥʽ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ; 

ʧʝʥʝʧʣʝʥʽʟʘʮʽʾ ʨʝʣʴʻʬʫ ʪʘ ʢʦʨʦʫʪʚʦʨʝʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘʙʦʨʦʤ ʟʘʣʠʰʢʦʚʠʭ 

ʽ ʛʽʧʝʨʛʝʥʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ; ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʚʦʜʦʜʽʣʴʥʠʭ 

ʧʨʦʩʪʦʨʽʚ, ʦʙʣʘʩʪʝʡ ʜʝʥʫʜʘʮʽʾ ʽ ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʜʦ ʪʝʢʪʦʥʽʯʥʠʭ 

ʜʝʧʨʝʩʽʡ; ʧʦʰʠʨʝʥʥʽ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʢʦʥʪʫʨʫ ʝʨʦʟʽʡʥʦ-

ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ, ʝʪʘʧʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ, ʮʠʢʣʽʯʥʦʩʪʽ 

ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ ʧʨʦʩʪʦʨʦʚʽʡ ʣʦʢʘʣʽʟʘʮʽʾ ʣʽʪʦʬʘʮʽʡ, ʬʘʮʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ; ʯʘʩʪʢʦʚʽʡ ʘʙʦ ʧʦʚʥʽʡ 



8 

 

ʫʩʧʘʜʢʦʚʘʥʦʩʪʽ ʙʽʣʴʰ ʤʦʣʦʜʰʠʤʠ ʨʽʯʢʦʚʠʤʠ ʜʦʣʠʥʘʤʠ ʜʘʚʥʴʦʾ ʛʽʜʨʦʤʝʨʝʞʽ 

ʪʘ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʪʨʘʥʟʠʪʽ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʥʠʟʴʢʠʭ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʽʚʥʽʚ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ ʪʦʱʦ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʽ ʧʨʦʩʪʦʨʦʚʽ ʟʚ ʷʟʢʠ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʟ ʧʝʚʥʠʤʠ ʧʝʪʨʦʪʠʧʘʤʠ 

ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʾʭ ʤʽʥʝʨʘʛʝʥʽʻʶ ʪʘ ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ ʥʠʤʠ 

(ʙʦʢʩʠʪʠ, ʙʘʛʘʪʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ï ʧʦʚôʷʟʘʥʽ ʟ ʧʦʨʦʜʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ; ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʢʘʦʣʽʥʦʚʽ ʛʣʠʥʠ, ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ, 

ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ ï ʟ ʧʦʨʦʜʘʤʠ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ); ʝʪʘʧʘʤʠ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʪʘ ʧʝʚʥʠʤʠ 

ʬʘʮʽʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ (ʙʘʛʘʪʽ ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ, ʽʣʴʤʝʥʽʪʫ, ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ 

ʧʦʚôʷʟʘʥʽ ʟ ʨʫʩʣʦʚʠʤʠ ʧʽʜʬʘʮʽʷʤʠ; ʚʠʩʦʢʦʷʢʽʩʥʽ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʢʘʦʣʽʥʦʚʽ 

ʛʣʠʥʠ ï ʟ ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʠʤʠ ʧʽʜʬʘʮʽʷʤʠ; ʙʦʢʩʠʪʠ, ʙʦʢʩʠʪʦʧʦʜʽʙʥʽ ʧʦʨʦʜʠ, 

ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ï ʟ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʤʠ ʽ ʧʨʦʣʶʚʽʘʣʴʥʦ-

ʘʣʶʚʽʘʣʴʥʠʤʠ ʧʽʜʬʘʮʽʷʤʠ; ʙʫʨʝ ʚʫʛʽʣʣʷ ï ʟ ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʤʠ ʧʽʜʬʘʮʽʷʤʠ). 

4. ʋʪʦʯʥʝʥʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ, ʙʫʜʦʚʫ, ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʬʦʨʤʘʮʽʡʥʫ ʥʘʣʝʞʥʽʩʪʴ ʪʘ ʜʦʧʦʚʥʝʥʦ ʜʘʥʽ ʱʦʜʦ ʨʝʯʦʚʠʥʥʦʛʦ 

ʩʢʣʘʜʫ, ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʽʜʪʚʦʨʠʪʠ ʮʽʣʽʩʥʫ 

ʢʘʨʪʠʥʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʫ ʚʽʜʧʦʚʽʜʥʽ 

ʛʝʦʣʦʛʽʯʥʽ ʝʧʦʭʠ. 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʜʣʷ 

ʧʦʢʣʘʜʽʚ ʦʩʥʦʚʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ (ʟʦʣʦʪʦ) ʪʘ ʚ 

ʤʝʞʘʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʧʦʰʠʨʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ (ʙʦʢʩʠʪʠ, 

ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʽʣʴʤʝʥʽʪ, ʟʦʣʦʪʦ) ʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ (ʙʫʨʝ ʚʫʛʽʣʣʷ, 

ʽʣʴʤʝʥʽʪ) ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʧʘʣʝʦʜʦʣʠʥ ʚʧʝʨʰʝ 

ʧʦʙʫʜʦʚʘʥʦ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ: ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʦʰʚʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ; 

ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʟʦʣʦʪʘ, ʤʽʜʽ ʽ ʩʨʽʙʣʘ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ; 
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ʧʦʪʫʞʥʦʩʪʝʡ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʚʤʽʱʫʶʯʠʭ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʣʽʪʦʬʘʮʽʡ; ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʪʘ ʟʦʣʦʪʘ ʚ ʤʝʞʘʭ ʨʦʟʩʠʧʽʚ, 

ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʽʪ ʟ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʩʚʦʻʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙ ʻʢʪʽʚ. 

6. ɿ ʷʩʦʚʘʥʦ, ʱʦ ʽʩʪʦʨʽʷ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ 

ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʤʘʻ ʧʦʜʽʙʥʽ (ʚʦʥʠ ʧʨʦʩʪʦʨʦʚʦ-

ʧʘʨʘʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʤʠ ʜʝʧʨʝʩʽʷʤʠ, ʢʦʨʦʶ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʤʽʞ ʩʦʙʦʶ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʜʽʙʥʽʩʪʶ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ, ʣʽʪʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, 

ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʪʘ ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ) ʪʘ ʚʽʜʤʽʥʥʽ 

(ʙʫʜʦʚʘ ʨʦʟʨʽʟʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ 

ʙʽʣʴʰ ʧʨʦʩʪʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ, ʨʦʣʴ 

ʜʝʣʶʚʽʘʣʴʥʠʭ ʽ ʧʨʦʣʶʚʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʥʝʟʥʘʯʥʘ, ʧʨʦʪʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʚʽʜʢʣʘʜʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʟʘʧʣʘʚʥʠʭ, ʟʘʧʣʘʚʥʦ-ʙʦʣʦʪʥʠʭ ʫʤʦʚ, ʚʤʽʩʪ 

ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʘʭ ʟʥʘʯʥʦ ʤʝʥʰʠʡ) ʨʠʩʠ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʧʦʚʥʶʶʪʴ ʽ ʫʪʦʯʥʶʶʪʴ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʧʦʰʠʨʝʥʥʷ, ʙʫʜʦʚʠ, ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʪʘ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʥʠʤʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ, ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʧʘʣʝʦʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ ʾʭ 

ʬʦʨʤʫʚʘʥʥʷ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ, ʽʣʴʤʝʥʽʪʫ, ʮʠʨʢʦʥʫ, ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, 

ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ, ʙʦʢʩʠʪʽʚ ʚ ʤʝʞʘʭ ʽʥʰʠʭ ʙʣʦʢʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʎʠʬʨʦʚʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ 

ʤʝʞʘʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʦʙʽʪ ʟ ʾʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʩʚʦʻʥʥʷ (ʜʝʪʘʣʴʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽʜʢʠ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʦʙʽʪ).  
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ʆʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ 

ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʙʘʟʫʶʪʴʩʷ ʥʘ ˇʨʫʥʪʦʚʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʽ, ʘʥʘʣʽʟʽ ʡ 

ʫʟʘʛʘʣʴʥʝʥʥʽ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʟʚʽʪʽʚ, 

ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʨʦʙʽʪ ʩʪʦʩʦʚʥʦ ʪʝʤʘʪʠʢʠ, ʦʙôʻʢʪʫ ʽ ʧʨʝʜʤʝʪʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʥʘʯʥʠʤ ʬʘʢʪʠʯʥʠʤ ʛʝʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʟʽʙʨʘʥʦ ʽ 

ʦʧʨʘʮʴʦʚʘʥʦ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʦʤ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙ ʻʢʪʽʚ ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ ʚʩʽ 

ʝʪʘʧʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʪʝʤʽ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; ʧʦʣʴʦʚʽ ʨʦʙʦʪʠ ʟ ʦʧʠʩʦʤ ʚʽʜʩʣʦʥʝʥʴ, ʚʽʜʙʦʨʦʤ 

ʟʨʘʟʢʽʚ ʢʘʤ ʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʧʨʦʤʠʚʢʦʶ ʰʣʽʭʦʚʠʭ ʧʨʦʙ; ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʽ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙ, ʧʦʙʫʜʦʚʘ ʣʽʪʦʣʦʛʽʯʥʠʭ ʢʦʣʦʥʦʢ, ʨʦʟʨʽʟʽʚ, 

ʛʽʩʪʦʛʨʘʤ; ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʽ ʧʦʙʫʜʦʚʘ ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʙʨʘʥʽ ʛʝʦʣʦʛʽʯʥʽ ʦʙ ʻʢʪʠ. ʋʩʽ ʪʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʚʠʩʥʦʚʢʠ ʽ ʥʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʦ 

ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ 

ʥʘʧʠʩʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʘʟʥʘʯʝʥʦ ʫ ʩʧʠʩʢʫ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʪʝʤʦʶ 

ʜʠʩʝʨʪʘʮʽʾ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʷ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 27 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʨʘʜʘʭ ʪʘ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʟʦʢʨʝʤʘ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʩʪʨʦʥʦʤʽʯʥʽʡ ʰʢʦʣʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭè 

12-14 ʪʨʘʚʥʷ 2011 ʨ., ʂʠʾʚ-ʏʝʨʥʽʛʽʚ ʪʘ 20-22 ʪʨʘʚʥʷ 2015 ʨ., ʤ. ʂʠʾʚ-ɾʠʪʦʤʠʨ; 

ʍ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸɺɯɸ ï 2011è (19-21 ʢʚʽʪʥʷ 

2011ʨ., ʤ. ʂʠʾʚ); IV, V ʪʘ VI ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʢʨʘʻʟʥʘʚʯʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʄʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʽ ʙʘʛʘʪʩʪʚʘ ʋʢʨʘʾʥʠ: ʰʣʷʭʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷè (9 ʛʨʫʜʥʷ 2011ʨ.; 7 ʛʨʫʜʥʷ 2012 ʨ.; 18 ʞʦʚʪʥʷ 2013ʨ., 

ʩʤʪ. ɺʦʣʦʜʘʨʩʴʢ-ɺʦʣʠʥʩʴʢʠʡ); ʄʽʞʥʘʨʦʜʥʦʤʫ ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʩʝʤʽʥʘʨʽ 

çʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳè, 17-20 ʪʨʘʚʥʷ 2011 ʨ., ʤ. ʉʠʢʪʠʚʢʘʨ; 

ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʘʢʠʡ ʨʽʟʥʠʡ ʩʚʽʪ ʤʽʥʝʨʘʣʦʛʽʾè, 19-20 ʢʚʽʪʥʷ 2012ʨ., 

ʤ. ʂʠʾʚ; ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʣʽʪʦʣʦʛʽʾ 

ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡè, 8-13 ʞʦʚʪʥʷ 2012ʨ., 

ʤ. ʂʠʾʚ; ɯɯɯ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʠʪʘʥ 2012: ʚʠʨʦʙʥʠʮʪʚʦ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷè, 4-5 ʞʦʚʪʥʷ 2012 ʨ., ʤ. ɿʘʧʦʨʽʞʞʷ; ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʍʽʤʽʯʥʝ ʪʘ ʬʽʟʠʯʥʝ ʞʠʪʪʷ ɿʝʤʣʽè, 5-7 ʯʝʨʚʥʷ 2013 ʨ., 

ʤ. ɹʝʨʝʛʦʚʝ, ʂʨʠʤ; ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʦʶ ʫʯʘʩʪʶ 

çʈʫʜʦʦʙʨʘʟʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: ʦʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʢ ʧʨʦʛʥʦʟʫ ʠ 

ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʨʫʜʥʳʭ ʧʨʦʚʠʥʮʠʡ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡè, 29.10-1.11 2013 ʨ., 

ʤ. ʄʦʩʢʚʘ; VII ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʣʽʪʦʣʦʛʽʯʥʽʡ ʥʘʨʘʜʽ çʆʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ, 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʠ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠè, 28-31 ʞʦʚʪʥʷ, 2013 ʨ., ʤ. ʅʦʚʦʩʠʙʽʨʩʴʢ; ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʬʦʨʫʤʽ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʛʝʦʣʦʛʽʾ: 

ʥʘʫʢʘ ʽ ʚʠʨʦʙʥʠʮʪʚʦè, 7ï13 ʚʝʨʝʩʥʷ 2014 ʨ. ʪʘ 7-12 ʚʝʨʝʩʥʷ 2015 ʨ., ʤ. ʂʠʾʚ; 

V-ʪʽʡ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʽʡ 95-

ʨʽʯʯʶ ʅɸʅ ʋʢʨʘʾʥʠ, 2013 ʨ, ʤ. ʂʠʾʚ, ɺʦʩʴʤʠʭ ʥʘʫʢʦʚʠʭ ʯʠʪʘʥʥʷʭ ʽʤ. ʘʢʘʜ. ɭ. 

ʃʘʟʘʨʝʥʢʘ çʄʽʥʝʨʘʣʦʛʽʷ: ʩʴʦʛʦʜʝʥʥʷ ʽ ʤʘʡʙʫʪʪʷè, 11-14 ʚʝʨʝʩʥʷ 2014 ʨ., 

ʩ. ʂʘʨʧʘʪʠ; ʤʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʩʝʤʽʥʘʨʽ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʥʝʨʘʣʦʛʠʠè 19-21 ʪʨʘʚʥʷ 2014 ʨ., ʤ. ʉʠʢʪʠʚʢʘʨ; 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʦʰʫʢʦʚʦʾ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʛʝʦʭʽʤʽʾè, 1-2 ʣʠʧʥʷ 2014 ʨ., ʤ. ʂʠʾʚ; ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʰʢʦʣʽ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʧʦ ʣʽʪʦʣʦʛʽʾ çɺʠʨʪʫʘʣʴʥʳʝ ʠ ʨʝʘʣʴʥʳʝ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠè, 23-24 ʞʦʚʪʥʷ 2014 ʨ., ʤ. ɭʢʘʪʝʨʠʥʙʫʨʛ; 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʣʽʪʦʣʦʛʽʾ ʦʩʘʜʦʚʠʭ 

ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡè, 6-11 ʞʦʚʪʥʷ 2014 ʨ., ʤ. ʂʠʾʚ; 
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ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʦʚʽʪʥʽ ʧʨʦʙʣʝʤʠ ʛʝʦʣʦʛʽʾè, 

21-23 ʪʨʘʚʥʷ 2015 ʨ. ʪʘ 27-28 ʪʨʘʚʥʷ 2016 ʨ., ʤ. ʍʘʨʢʽʚ; ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɻʝʦʣʦʛʽʷ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ: ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè, 2-4 

ʚʝʨʝʩʥʷ 2015 ʨ., ʤ. ʂʠʾʚ; ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽ ʧʨʠʢʣʘʜʥʘ ʨʦʣʴ ʛʝʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠè, 7-9 

ʞʦʚʪʥʷ 2015 ʨ., ʤ. ʃʴʚʽʚ; VI-ʋʨʘʣʴʩʴʢʦʤʫ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʤʫ ʬʦʨʫʤʽ, 2-4 

ʛʨʫʜʥʷ 2015 ʨ., ʤ. ɭʢʘʪʝʨʠʥʙʫʨʛ; ʍV ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʨʘʜʽ çʈʦʩʩʳʧʠ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ, ʦʩʚʦʝʥʠʝ, ʵʢʦʣʦʛʠʷè, 24-28 

ʩʝʨʧʥʷ 2015 ʨ., ʤ. ʇʝʨʤ; ʤʦʣʦʜʽʞʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ 

ʥʘʧʨʷʤʢʠ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽè, 25-26 ʣʠʩʪʦʧʘʜʘ 2015 ʨ., 

ʤ. ʂʠʾʚ; ʜʝʩʷʪʠʭ ʥʘʫʢʦʚʠʭ ʯʠʪʘʥʥʷʭ ʽʤ. ʘʢʘʜ. ɭ. ʃʘʟʘʨʝʥʢʘ, 9-11 ʚʝʨʝʩʥʷ 

2016 ʨ., ʩ. ʂʘʨʧʘʪʠ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʩʚʽʪʣʝʥʦ 55 ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʷʭ, ʟ ʥʠʭ 1 ʢʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ, 9 ʩʪʘʪʝʡ 

ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, 2 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, 6 ʩʪʘʪʝʡ ʫ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 11 

ʩʪʘʪʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʨʽʟʥʦʛʦ ʨʘʥʛʫ ʽ 26 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ 5 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (194 ʥʘʡʤʝʥʫʚʘʥʥʷ); 

ʚʢʣʶʯʘʻ 225 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʘ ʪʘʢʦʞ 148 ʨʠʩʫʥʢʠ, 1 ʪʘʙʣʠʮ;̫ 

ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ  ï 255 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ɻɽʆʃʆɻɯʏʅɯ ʇɽʈɽɼʋʄʆɺʀ ʄɽɿʆɿʆʁ-ʂɸʁʅʆɿʆʁʉʔʂʆɻʆ 

ʂʆʅʊʀʅɽʅʊɸʃʔʅʆɻʆ ʃɯʊʆɻɽʅɽɿʋ ɺ ʄɽɾɸʍ ʎɽʅʊʈɸʃʔʅʆɰ 

ʏɸʉʊʀʅʀ ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ 

 

ʋ ʛʝʦʩʪʨʫʢʪʫʨʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʘʡʦʥʫ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ (ɯʥʛʫʣʴʩʴʢʦʛʦ) 

ʙʣʦʢʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʦʢʘʪʦʶ ʪʘ ʩʢʣʘʜʥʦʶ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʶ 

ʙʫʜʦʚʦʶ [188]. ɯʥʛʫʣʴʩʴʢʠʡ ʙʣʦʢ ʚʠʜʽʣʝʥʠʡ ʚʧʝʨʰʝ ɻ. ʂ. ʂʨʫʞʝʣʦʚʠʤ ʷʢ 

ʦʙʣʘʩʪʴ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʣʠ ʪʷʞʽʥʥʷ ʽ ʧʦʥʠʞʝʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɿ ʟʘʭʦʜʫ ʽ 

ʩʭʦʜʫ ʨʘʡʦʥ ʜʦʩʣʽʜʞʝʥʴ ʦʙʤʝʞʝʥʠʡ ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʯʩʴʢʠʤ, ɼʥʽʩʪʨʦʚʩʴʢʦ-

ɹʫʟʴʢʠʤ ʪʘ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʠʤ ʤʝʛʘʙʣʦʢʘʤʠ ʽ ʜʚʦʤʘ ʰʦʚʥʠʤʠ ʟʦʥʘʤʠ 

ï ɻʦʣʦʚʘʥʽʚʩʴʢʦʶ ʪʘ ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʦʶ (ʨʠʩ.1.1). ʅʘ ʧʽʚʥʦʯʽ ʨʘʡʦʥ 

ʟʘʥʫʨʶʻʪʴʩʷ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ, ʘ ʥʘ ʧʽʚʜʥʽ ʚ 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ. ɿʘʭʽʜʥʦʶ ʤʝʞʝʶ ɯʥʛʫʣʴʩʴʢʦʛʦ ʙʣʦʢʫ ʻ 

ʇʝʨʚʦʤʘʡʩʴʢʘ ʟʦʥʘ ʨʦʟʣʘʤʽʚ; ʩʭʽʜʥʦʶ ï ɿʘʭʽʜʥʦ-ɯʥʛʫʣʝʮʴʢʠʡ ʨʦʟʣʘʤ [188].  

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʙʫʜʦʚʠ ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʙʫʣʘ ʧʦʜʘʥʘ ʫ 

ʨʦʙʦʪʘʭ ɻ. ɯ. ʂʘʣʷʻʚʘ ʽ ʆ. ʄ. ʂʦʤʘʨʦʚʘ [63]. ɺ ʧʦʜʘʣʴʰʦʤʫ ʮʷ ʩʭʝʤʘ ʩʫʪʪʻʚʦ 

ʥʝ ʟʤʽʥʠʣʘʩʷ ʽ ʟʘʟʥʘʣʘ ʣʠʰʝ ʜʝʪʘʣʽʟʘʮʽʾ [137]. ʋ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʨʠ ʢʨʫʧʥʠʭ ʨʘʡʦʥʘ: ʮʝʥʪʨʘʣʴʥʫ ʦʩʴʦʚʫ 

ʟʦʥʫ, ɹʨʘʪʩʴʢʠʡ ʪʘ ɯʥʛʫʣʴʩʴʢʠʡ ʩʠʥʢʣʽʥʦʨʽʾ (ʜʠʚ ʨʠʩ. 1.1). ʎʝʥʪʨʘʣʴʥʫ ʦʩʴʦʚʫ 

ʟʦʥʫ ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ɯʥʛʫʣʴʩʴʢʦʛʦ ʙʣʦʢʘ ʫʪʚʦʨʶʶʪʴ ʜʚʘ 

ʢʨʫʧʥʠʭ ʧʣʫʪʦʥʘ: ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ ʘʥʦʨʪʦʟʠʪ-ʨʘʧʘʢʽʚ-̔

ʛʨʘʥʽʪʦʚʠʡ ʧʣʫʪʦʥ ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʅʦʚʦʫʢʨʘʾʥʩʴʢʠʡ ʤʘʩʠʚ ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʭ 

ʛʨʘʥʽʪʽʚ ʽ ʤʦʥʮʦʥʽʪʦʾʜʽʚ ï ʥʘ ʧʽʚʥʦʯʽ [188]. ʈʦʟʪʘʰʫʚʘʥʥʷ ʛʨʘʥʽʪʥʠʭ ʧʣʫʪʦʥʽʚ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʨʘʥʩʨʝʛʽʦʥʘʣʴʥʠʤ ʪʝʢʪʦʥʽʯʥʠʤ ʰʚʦʤ ʍʝʨʩʦʥ-ʅʦʚʦʤʠʨʛʦʨʦʜ-

ʉʤʦʣʝʥʩʴʢ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʚ ʥʘʧʨʷʤʢʫ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʙʽʣʴʰ ʜʘʚʥʽ 

ʛʨʘʥʽʪʦʾʜʠ ʟʤʽʥʶʶʪʴʩʷ ʙʽʣʴʰ ʤʦʣʦʜʠʤʠ [188]. 
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ʈʠʩ. 1.1 ʉʭʝʤʘ ʙʣʦʢʦʚʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 1 ï ʤʝʛʘʙʣʦʢʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ (1 ï ʇʨʠʘʟʦʚʩʴʢʠʡ, 2 ï ʉʝʨʝʜʥʴʦ-ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ, 3 ï ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ, 4 ï 

ʈʦʩʠʥʩʴʢʦ-ʊʽʢʠʯʩʴʢʠʡ, 5 ï ɼʥʽʩʪʨʦʚʩʴʢʦ-ɹʫʟʴʢʠʡ, 6 ï ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʠʡ); 2 ï ʤʽʞʙʣʦʢʦʚʽ 

ʰʦʚʥʽ ʟʦʥʠ (1 ï ʆʨ̔ʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʘ, 2 ï ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʘ, 3 ï ɻʦʣʦʚʘʥʽʚʩʴʢʘ);  

3 ï ʦʩʥʦʚʥʽ ʛʣʠʙʠʥʥʽ ʨʦʟʣʘʤʠ; 4 ï ʤʝʞʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ; 5 ï ʘʨʭʝʡʩʴʢʽ ʟʝʣʝʥʦʢʘʤ ʷʥʽ 

ʩʪʨʫʢʪʫʨʠ; 6 ï ʨʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʢʽ ʛʘʙʨʦ-ʛʨʘʥʽʪʥʽ ʤʘʩʠʚʠ; 7 ï ʩʨʝʜʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʽ 

ʛʘʙʨʦ-ʛʨʘʥʽʪʥʽ ʧʣʫʪʦʥʠ; 8 ï ʤʝʞʽ ʤʝʛʘʙʣʦʢʽʚ 

 

ʉʝʨʝʜ ʨʦʟʨʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʙʣʦʢʫ ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʨʠ 

ʪʠʧʠ ʨʦʟʣʘʤʽʚ: ʢʦʥʩʝʜʠʤʝʥʪʘʮʽʡʥʽ ʛʣʠʙʠʥʥʽ, ʧʽʟʥʴʦ- ʽ ʧʦʩʪʦʨʦʛʝʥʥʽ 

ʨʝʛʽʦʥʘʣʴʥʽ ʽ ʨʦʟʣʘʤʠ ʧʣʘʪʬʦʨʤʥʦʛʦ ʧʦʚʝʨʭʫ. 

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʟʴʢʠʡ ʽ ʊʘʣʴʥʽʚʩʴʢʦ-ʄʠʨʦʥʽʚʩʴʢʠʡ 

ʢʦʥʩʝʜʠʤʝʥʪʘʮʽʡʥʽ ʨʦʟʣʘʤʠ ʚʽʜʤʝʞʦʚʫʶʪʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʙʣʦʢ ʚʽʜ 

ʩʫʤʽʞʥʠʭ ʩʪʨʫʢʪʫʨ ʟʽ ʩʭʦʜʫ ʽ ʟʘʭʦʜʫ. 
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ʇʽʟʥʴʦ- ʽ ʧʦʩʪʦʨʦʛʝʥʥʽ ʨʦʟʣʘʤʠ ʚʠʥʠʢʣʠ ʫ ʟʚ ʷʟʢʫ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʛʨʘʥʽʪʥʠʭ ʪʽʣ ʫ ʚʠʛʣʷʜʽ ʟʦʥ ʧʽʜʚʠʱʝʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʽ ʻ ʩʫʙʫʟʛʦʜʞʝʥʠʤʠ ʟ 

ʚʤʽʱʫʚʘʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ [188].  

 

 

ʈʠʩ. 1.2 ʉʭʝʤʘ ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʙʣʦʢʫ ʟʘ ɻ.ɯ. ʂʘʣʷʻʚʠʤ ʽ ʆ.ʄ. 

ʂʦʤʘʨʦʚʠʤ [63] ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʖ.ʇ. ʆʨʦʚʝʮʴʢʦʛʦ [137]  

1 ï ʮʝʥʪʨʘʣʴʥʝ ʦʩʴʦʚʝ ʧʽʜʥʷʪʪʷ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʙʣʦʢʫ; 2 ï ʟʘʭʽʜʥʝ ʽ ʩʭʽʜʥʝ ʦʙʣʷʤʫʚʘʥʥʷ 

ʦʩʴʦʚʦʛʦ ʧʽʜʥʷʪʪʷ; 3 ï ʩʠʥʢʣʽʥʘʣʴʥʽ ʟʦʥʠ; 4 ï ʘʥʪʠʢʣʽʥʘʣʴʥʽ ʤʘʩʠʚʠ; 5 ï ʧʝʨʝʭʽʜʥʽ 

ʧʘʨʘʛʝʦʩʠʥʢʣʽʥʘʣʴʥʽ ʟʦʥʠ ʩʢʣʝʧʽʥʥʝʚʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ; 6 ï ʢʫʧʦʣʦʧʦʜʽʙʥʽ ʘʥʪʠʢʣʽʥʘʣʽ; 7 ï 

ʦʩʽ ʘʥʪʠʢʣʘʥʘʣʝʡ; 8 ï ʦʩʽ ʩʠʥʢʣʽʥʘʣʝʡ; 9 ï ʜʘʡʢʦʚʽ ʧʦʷʩʘ; 10 ï ʨʦʟʣʘʤʠ; 11 ï ʤʝʞʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʠʬʨʘʤʠ ʫ ʢʦʣʽ ʧʦʟʥʘʯʝʥʦ ʛʦʣʦʚʥʽ ʩʢʣʘʜʯʘʩʪʽ ʽ ʨʦʟʣʘʤʥʽ 

ʩʪʨʫʢʪʫʨʠ. ɸʥʪʠʢʣʽʥʘʣʴʥʽ ʤʘʩʠʚʠ: 1 ï ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ; 2 ï ʅʦʚʦ-

ʋʢʨʘʾʥʩʴʢʠʡ; 3 ï ɹʦʙʨʠʥʝʮʴʢʦ-ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ; 4 ï ɺʦʟʥʝʩʝʥʴʢʠʡ; 5 ï ʏʠʛʠʨʠʥʩʴʢʠʡ; 6 ï 

ɼʦʣʠʥʩʴʢʠʡ; 7 ï ɹʦʛʫʩʣʘʚʩʴʢʠʡ; 8 ï ʋʤʘʥʩʴʢʠʡ. ʉʠʥʢʣʽʥʘʣʽ:  9 ï ʇʨʠʽʥʛʫʣʴʩʴʢʘ; 10 ï 

ɹʨʘʪʩʴʢʘ.  



16 

 

ɼʦ ʥʠʭ ʧʨʠʫʨʦʯʝʥʽ ʟʦʥʠ ʢʘʪʘʢʣʘʟʫ ʽ ʤʽʣʦʥʽʪʠʟʘʮʽʾ. ʄʝʥʰ ʢʨʫʧʥʠʤʠ 

ʨʦʟʣʘʤʘʤʠ ʮʴʦʛʦ ʪʠʧʫ ʻ ɹʦʙʨʠʥʝʮʴʢʦ-ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ, ɿʚʝʥʠʛʦʨʜʩʴʢʦ-

ɸʥʥʦʚʩʴʢʠʡ, ɯʥʛʫʣʦ-ʂʘʤʝʥʩʴʢʠʡ.  

ʈʦʟʣʘʤʠ ʧʣʘʪʬʦʨʤʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʤʘʶʪʴ ʩʽʯʥʝ ʧʨʦʩʪʷʛʘʥʥʷ (ʩʽʯʫʪʴ 

ʫʩʽ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʽ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ ʧʣʫʪʦʥ), ʙʣʠʟʴʢʝ ʜʦ 

ʩʫʙʰʠʨʦʪʥʦʛʦ (ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ) ʧʨʦʩʪʷʛʘʥʥʷ [188]. 

ʏʠʩʣʝʥʥʽ ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʦʙʫʤʦʚʠʣʠ ʩʢʣʘʜʯʘʩʪʦ-ʙʣʦʢʦʚʠʡ 

ʭʘʨʘʢʪʝʨ ɯʥʛʫʣʴʩʴʢʦʛʦ ʤʝʛʘʙʣʦʢʫ. ɻʦʣʦʚʥʠʤʠ ʩʢʣʘʜʯʘʩʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʻ 

ʎʝʥʪʨʘʣʴʥʝ ʦʩʴʦʚʝ ʧʽʜʥʷʪʪʪʷ ʫ ʩʢʣʘʜʽ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ, 

ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ, ɹʦʙʨʠʥʝʮʴʢʦʛʦ ʛʨʘʥʽʪʦʾʜʥʠʭ ʤʘʩʠʚʽʚ ʪʘ 

ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʠʡ (ʟʽ ʩʭʦʜʫ) ʽ ɹʨʘʪʩʴʢʠʡ (ʟ ʟʘʭʦʜʫ) ʩʠʥʢʣʽʥʦʨʽʾ. ɹʣʦʢʘʤʠ 

ʜʨʫʛʦʛʦ ʨʘʥʛʫ ʻ ʅʦʚʦʫʢʨʘʾʥʩʴʢʠʡ (ʚʽʜʧʦʚʽʜʘʻ ʎʝʥʪʨʘʣʴʥʦʤʫ ʦʩʴʦʚʦʤʫ 

ʧʽʜʥʷʪʪʶ) ʽ ɺʝʨʭʥʴʦʽʥʛʫʣʴʩʴʢʠʡ (ʚʽʜʧʦʚʽʜʘʻ ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʦʤʫ 

ʩʠʥʢʣʽʥʦʨʽʶ). ɼʦ ʙʣʦʢʽʚ ʪʨʝʪʴʦʛʦ ʨʘʥʛʫ ʥʘʣʝʞʘʪʴ ʫ ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʤʫ ʙʣʦʮʽ ï 

ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ, ɹʦʙʨʠʥʝʮʴʢʠʡ; ʫ 

ʤʝʞʘʭ ɺʝʨʭʥʴʦʽʥʛʫʣʴʩʴʢʦʛʦ ʙʣʦʢʫ ï ʂʦʥʜʘʫʨʽʚʩʴʢʠʡ, ʇʨʠʽʥʛʫʣʴʩʴʢʠʡ, 

ʄʦʰʦʨʠʥʩʴʢʠʡ, ɹʦʢʦʚ ʷʥʩʴʢʠʡ, ɼʦʣʠʥʩʴʢʠʡ. ʄʝʞʝʶ ʙʣʦʢʽʚ ʻ ʛʦʣʦʚʥʽ  

ʨʦʟʣʘʤʠ ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ (ɯʥʛʫʣʦ-ʂʘʤ ʷʥʩʴʢʠʡ), ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

(ʉʦʬʽʾʚʩʴʢʦ-ʂʦʤʧʘʥʽʾʚʩʴʢʠʡ, ʄʘʨ ʾʚʩʴʢʠʡ, ʐʘʨʦʚʩʴʢʦ-ʂʦʩʽʚʩʴʢʠʡ) ʽ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ (ɼʦʣʠʥʩʴʢʠʡ, ʃʝʣʝʢʽʚʩʴʢʠʡ, ʇʝʨʰʦʪʨʘʚʥʝʚʠʡ) ʥʘʧʨʷʤʢʽʚ. 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʝʨʠʪʦʨʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʦʨʦʜʠ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʧʦʨʦʜʠ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ. 

ʅʘ ʜʫʤʢʫ ɺ. ʄ. ʂʣʦʯʢʦʚʘ ʧʽʜ ɯʥʛʫʣʝʮʴʢʠʤ ʙʣʦʢʦʤ ʻ ʜʚʘ ʪʠʧʠ 

ʬʫʥʜʘʤʝʥʪʫ: ʛʨʘʥʫʣʽʪʦʚʠʡ ʽ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤ ʷʥʠʡ [68]. 

ʋʪʚʦʨʝʥʥʷ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʧʦʚ ʷʟʘʥʠʭ ʟ ʾʭ 

ʨʦʟʤʠʚʦʤ, ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʤʦʚ ʥʘ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʽ ʯʘʩʪʢʦʚʦ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ. ʂʦʨʦʪʢʠʡ ʥʘʨʠʩ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʧʦʜʘʥʦ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ 
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ʤʘʪʝʨʽʘʣʽʚ ʧʦʥʘʜ 50 ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ [5, 7, 8, 11-14, 19-22, 25, 32, 37, 42, 50, 

58-60, 64-68, 92, 93, 99, 100, 124,127, 136, 140,148-150, 153-155, 158-160, 169, 

171-173, 175,176, 182, 189, 190].  

ɻʨʘʥʫʣʽʪ-ʙʘʟʠʪʦʚʠʡ ʬʫʥʜʘʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʨʦʜʘʤʠ ʘʫʣʴʩʴʢʦ ʾʪʘ 

ɼʥʽʩʪʨʦʚʩʴʢʦ-ʙʫʟʴʢʦ ʾʩʝʨʽʡ. ʄʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ 

ʘʫʣʴʩʴʢʦʾ ʩʝʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʤʬʽʙʦʣʽʪʘʤʠ, ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʤʠ ʛʥʝʡʩʘʤʠ. 

ʇʦʨʦʜʠ ʜʥʽʩʪʨʦʚʩʴʢʦ-ʙʫʟʴʢʦʾ ʩʝʨʽʾ ʩʢʣʘʜʝʥʽ ʜʚʦʤʘ ʪʦʚʱʘʤʠ (ʟʥʠʟʫ ʚʛʦʨʫ): 

ʪʠʚʨʽʚʩʴʢʦʶ ʽ ʟʝʣʝʥʦʣʝʚʘʜʽʚʩʴʢʦʶ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʠʤʠ ʚ ʫʤʦʚʘʭ ʛʨʘʥʫʣʽʪʦʚʦʾ 

ʬʘʮʽʾ ʤʝʪʘʤʦʨʬʽʟʤʫ. ʊʠʚʨʽʚʩʴʢʘ ʪʦʚʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʘʛʽʦʛʥʝʡʩʘʤʠ ʪʘ 

ʢʨʠʩʪʘʣʦʩʣʘʥʮʷʤʠ ʙʽʦʪʠʪ-ʧʽʨʦʢʩʝʥʦʚʠʤʠ, ʤʽʩʮʷʤʠ ʽʟ ʛʨʘʥʘʪʦʤ, 

ʜʚʦʧʽʨʦʢʩʝʥʦʚʠʤʠ ʡ ʘʤʬʽʙʦʣ-ʧʽʨʦʢʩʝʥʦʚʠʤʠ ʟ ʤʘʣʦʧʦʪʫʞʥʠʤʠ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤʠ ʧʨʦʚʝʨʩʪʢʘʤʠ ʘʤʬʽʙʦʣʽʪʽʚ ʽ ʢʘʣʴʮʠʬʽʨʽʚ ʫ ʚʠʛʣʷʜʽ ʦʩʪʘʥʮʽʚ 

ʽ ʢʩʝʥʦʣʽʪʽʚ ʚ ʝʥʜʝʨʙʽʪʘʭ ʽ ʧʣʘʛʽʦʛʨʘʥʽʪʘʭ ʛʘʡʚʦʨʦʥʩʴʢʦʛʦ ʪʘ ʪʘʰʣʠʮʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʽʚ. ɿʝʣʝʥʦʣʝʚʘʜʽʚʩʴʢʫ ʪʦʚʱʫ ʩʢʣʘʜʘʶʪʴ ʙʽʦʪʠʪʦʚʽ ʪʘ ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʽ 

ʧʣʘʛʽʦʛʥʝʡʩʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʞʠʣ ʘʧʣʽʪʦʾʜʥʠʭ ʪʘ 

ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʭ ʛʨʘʥʽʪʽʚ. 

ʄʝʟʦʘʨʭʝʡ ʩʢʣʘʜʝʥʠʡ ʢʦʥʢʩʴʢʦʶ ʩʝʨʽʻʶ, ʷʢʘ ʥʝʨʦʟʯʣʝʥʦʚʘʥʘ. 

ʄʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʘʤʬʽʙʦʣʽʪʘʤʠ, ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʤʠ ʛʥʝʡʩʘʤʠ. ʇʦʨʦʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʢʩʝʥʦʣʽʪʽʚ ʨʦʟʤʽʨʦʤ ʜʦ 100 ʤ ʫ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʭ, ʜʚʦʩʣʶʜʷʥʠʭ 

ʛʨʘʥʽʪʘʭ ɼʦʣʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʂʨʠʥʠʯʫʚʘʮʴʢʦʛʦ ʢʫʧʦʣʫ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ï ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʧʣʘʛʽʦʛʨʘʥʽʪʦʾʜʘʤʠ ʽʥʛʫʣʝʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʇʘʣʝʦʧʨʦʪʝʨʦʟʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥ̔ʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʦʶ ʩʝʨʽʻʶ ʚ ʷʢʽʡ 

ʚʠʦʢʨʝʤʣʝʥʦ ʨʦʜʽʦʥʽʚʩʴʢʫ, ʩʧʘʩʽʚʩʴʢʫ ʽ ʯʝʯʝʣʽʾʚʩʴʢʫ ʩʚʽʪʠ 

ʢʘʤôʷʥʦʢʦʩʪʦʚʘʪʩʴʢʫ ʪʘ ʨʦʱʘʭʽʚʩʴʢʫ ʚ ɹʨʘʪʩʴʢʽʡ ʪʘ ʗʪʨʘʥʩʴʢʽʡ ʧʽʜʟʦʥʘʭ.  

ʈʦʜʽʦʥʽʚʩʴʢʘ ʩʚʽʪʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʧʽʜʩʚʽʪʠ. ʋ ʥʠʞʥʽʡ ʧʽʜʩʚʽʪʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʣʘʛʽʦʛʥʝʡʩʠ ʙʽʦʪʠʪʦʚʽ ʟ ʤʘʣʦʧʦʪʫʞʥʠʤʠ (ʜʦ 3 ʤ) ʧʨʦʚʝʨʩʪʢʘʤʠ 

ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʢʦʨʜʽʻʨʠʪ-ʙʽʦʪʠʪʦʚʠʭ ʪʘ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ ʘʤʬʽʙʦʣ-ʜʽʦʧʩʠʜʦʚʠʭ 
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ʽ ʜʽʦʧʩʠʜʦʚʠʭ ʧʦʪʫʞʥʽʩʪʶ 0,1ï0,4 ʤ. ʋ ʚʝʨʭʥʽʡ ʧʽʜʩʚʽʪʽ ʧʝʨʝʚʘʞʘʶʪʴ 

ʘʤʬʽʙʦʣʽʪʠ, ʘʤʬʽʙʦʣʦʚʽ ʡ ʙʽʦʪʠʪ-ʘʤʬʽʙʦʣʦʚʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ ʟ ʯʠʩʣʝʥʥʠʤʠ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʚ ʩʝʨʝʜʥʴʦʤʫ 5ï10 ʤ) ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʛʨʘʬʽʪ-

ʙʽʦʪʠʪʦʚʠʭ ʪʘ ʣʽʥʟʘʤʠ (0,2ï0,6 ʤ) ʘʤʬʽʙʦʣ-ʜʽʦʧʩʠʜʦʚʠʭ, ʜʦ̔ʧʩʠʜʦʚʠʭ 

ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ ʽ ʩʢʘʨʥʦʧʦʜʽʙʥʠʭ ʧʦʨʽʜ. ʉʝʨʝʜ ʘʤʬʽʙʦʣʽʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʦʜʠʥʦʢʽ ʤʘʣʦʧʦʪʫʞʥʽ ʧʨʦʚʝʨʩʪʢʠ ʢʘʣʴʮʠʬʽʨʽʚ.  

ʉʧʘʩʽʚʩʴʢʘ ʩʚʽʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʥʴʦʶ ʽ ʚʝʨʭʥʴʦʶ ʧʽʜʩʚʽʪʘʤʠ. ʅʠʞʥʷ 

ʧʽʜʩʚʽʪʘ ï ʮʝ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʦʩʘʜʦʚʽ, ʚʫʣʢʘʥʦʛʝʥʥʥʦ-ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ. ʋ 

ʩʢʣʘʜʽ ʧʽʜʩʚʽʪʠ ʧʝʨʝʚʘʞʘʶʪʴ ʤʘʛʥʝʪʠʪʚʤʽʩʥʽ ʛʽʧʝʨʩʪʝʥ-ʙʽʦʪʠʪʦʚʽ ʛʥʝʡʩʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʥʘʪ-ʛʽʧʝʨʩʪʝʥ-ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ, ʛʽʧʝʨʩʪʝʥʦʚʠʭ, 

ʜʚʦʧʽʨʦʢʩʝʥʦʚʠʭ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ. ɺʝʨʭʥʷ ʧʽʜʩʚʽʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʽʧʝʨʩʪʝʥ-

ʙʽʦʪʠʪʦʚʠʤʠ ʛʥʝʡʩʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʛʨʘʥʘʪ-ʛʽʧʝʨʩʪʝʥ-ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʥʘʪ-

ʙʽʦʪʠʪʦʚʠʭ, ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ, ʛʽʧʝʨʩʪʝʥʦʚʠʭ, ʜʚʦʧʽʨʦʢʩʝʥʦʚʠʭ 

ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ, ʟʨʽʜʢʘ ʘʤʬʽʙʦʣʽʪʽʚ. ʇʦʨʦʜʠ ʧʨʦʨʠʚʘʶʪʴʩʷ ʞʠʣʘʤʠ (ʚʽʜ 

ʧʝʨʰʠʭ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ 15ï16 ʤ) ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʭ ʪʘ ʧʝʛʤʘʪʦʾʜʥʠʭ 

ʛʨʘʥʽʪʽʚ, ʯʘʩʪʦ ʟ ʪʫʨʤʘʣʽʥʦʤ ʽ ʘʧʘʪʠʪʦʤ. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʟʛʽʜʥʽ ʞʠʣʠ (ʧʦʪʫʞʥʽʩʪʶ 1ï7 ʤ) ʙʽʦʪʠʪʦʚʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʛʨʘʥʽʪʽʚ, ʯʘʩʪʽʰʝ 

ʽʟ ʜʨʽʙʥʠʤʠ ʩʢʫʧʯʝʥʥʷʤ ʘʧʘʪʠʪʫ. ʆʢʨʝʤʽ ʦʩʪʘʥʮʽ ʧʦʨʽʜ ʩʚʽʪʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʩʝʨʝʜ ʛʨʘʥʽʪʦʾʜʽʚ ʥʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʅʦʚʦʫʢʨʘʾʥʩʴʢʠʡ, 

ɹʦʢʦʚôʷʥʩʴʢʠʡ ʤʘʩʠʚʠ).  

ʏʝʯʝʣʽʾʚʩʴʢʘ ʩʚʽʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʚʱʝʶ ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʥʘʪ-

ʙʽʦʪʠʪʦʚʠʭ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʢʦʨʜʽʻʨʠʪ-ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʬʽʪ-ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ 

ʟ ʣʽʥʟʘʤʠ ʽ ʧʨʦʰʘʨʢʘʤʠ ʜʽʦʧʩʠʜʦʚʠʭ ʛʥʝʡʩʽʚ. ʈʦʟʨʽʟ ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʧʽʜʩʚʽʪʠ: ʥʠʞʥʶ ʧʽʜʩʚʽʪʫ ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʠʭ 

ʛʥʝʡʩʽʚ, ʟ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷʤ ʢʦʨʜʽʻʨʠʪ- ʽ ʛʨʘʬʽʪ-ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ, ʟ 

ʧʦʰʠʨʝʥʠʤʠ ʟʘ ʨʦʟʨʽʟʦʤ ʧʨʦʰʘʨʢʘʤʠ ʜʽʦʧʩʠʜʦʚʠʭ ʛʥʝʡʩʽʚ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 

3 ʤ; ʚʝʨʭʥʶ ʧʽʜʩʚʽʪʫ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ, ʯʘʩʪʦ ʛʨʘʥʘʪ-

ʛʨʘʬʽʪʚʤʽʩʥʠʭ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʢʦʨʜʽʻʨʠʪ-ʙʽʦʪʠʪʦʚʠʭ, ʜʽʦʧʩʠʜʦʚʠʭ, 
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ʢʫʤʽʥʛʪʦʥʽʪ-ʙʽʦʪʠʪʦʚʠʭ ʽ ʨʦʛʦʚʦʦʙʤʘʥʢʦ-ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ. ɼʣʷ ʦʙʦʭ ʧʽʜʩʚʽʪ 

ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʤʘʣʦʧʦʪʫʞʥʠʭ (0,1ï0,4 ʤ) ʣʽʥʟʦ- ʽ ʙʫʜʠʥʦʧʦʜʽʙʥʠʭ 

ʧʨʦʚʝʨʩʪʢʽʚ ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʜʽʦʧʩʠʜʦʚʠʭ. ʇʦʨʦʜʠ ʯʘʩʪʦ ʤʽʛʤʘʪʠʟʦʚʘʥʽ ʘʞ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʤʽʛʤʘʪʠʪʽʚ. ʇʦʙʣʠʟʫ ʜʝʷʢʠʭ ʽʟ ʥʠʭ ʽʥʦʜʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʛʨʘʥʽʪʦʾʜʠ 

ʩʫʪʪʻʚʦ ʧʣʘʛʽʦʢʣʘʟʦʚʦʛʦ ʩʢʣʘʜʫ. ʋ ʧʣʘʛʽʦʛʥʝʡʩʘʭ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʞʠʣʠ 

ʛʨʘʥʽʪʽʚ ʧʝʛʤʘʪʦʾʜʥʠʭ ʽ ʘʧʣʽʪ-ʧʝʛʤʘʪʦʾʜʥʠʭ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʚʽʜ 0,5 ʜʦ 

50 ʤ). ʏʝʯʝʣʽʾʚʩʴʢʘ ʩʚʽʪʘ ʪʘʢʦʞ ʧʦʰʠʨʝʥʘ ʥʘ ʢʨʠʣʘʭ ʘʥʪʠʢʣʽʥʘʣʝʡ ʽ ʚ ʤʫʣʴʜʘʭ 

ʩʠʥʢʣʽʥʘʣʝʡ ʩʝʨʝʜ ʫʪʚʦʨʝʥʴ ʩʧʘʩʽʚʩʴʢʦʾ ʩʚʽʪʠ. ʆʢʨʝʤʽ ʦʩʪʘʥʮʽ ʽ ʥʝʟʥʘʯʥʽ 

ʢʩʝʥʦʣʽʪʠ ʛʥʝʡʩʽʚ ʩʚʽʪʠ ʟʘʢʘʨʪʦʚʘʥʽ ʩʝʨʝʜ ʛʨʘʥʽʪʦʾʜʽʚ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ, ɹʦʙʨʠʥʝʮʴʢʠʡ ʤʘʩʠʚʠ). ʋ ʚʠʛʣʷʜʽ ʨʦʟʨʽʟʥʝʥʠʭ 

ʟʦʥʘʣʴʥʠʭ ʙʫʜʽʥʽʚ ʘʙʦ ʾʭ ʣʘʥʮʶʛʽʚ ʧʦ ʫʩʴʦʤʫ ɯʥʛʫʣʴʩʴʢʦʤʫ ʙʣʦʢʫ ʧʦʰʠʨʝʥʽ 

ʚʘʧʥʷʢʦʚʦ-ʩʠʣʽʢʘʪʥʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽ (ʩʢʘʨʥʦʾʜʠ), ʷʢʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʥʠʟʽʚ 

ʯʝʯʝʣʽʾʚʩʴʢʦʾ, ʨʽʜʰʝ ʜʦ ʚʝʨʭʽʚ ʩʧʘʩʽʚʩʴʢʦʾ ʩʚʽʪ. ɿʽ ʩʢʘʨʥʦʾʜʘʤʠ ʧʦʚʷʟʘʥʽ 

ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʧʨʦʷʚʠ ʰʝʻʣʽʪʫ, ʨʽʨʦʪʠʥʫ, ʤʦʣʽʙʜʝʥʽʪʫ ʪʘ ʛʝʦʭʽʤʽʯʥʽ ʘʥʦʤʘʣʽʾ 

ʩʨʽʙʣʘ, ʚʽʩʤʫʪʫ, ʙʝʨʠʣʽʶ, ʤʠʰʷʢʫ, ʦʣʦʚʘ ʪʘ ʽʥ. ɻʝʦʭʽʤʽʯʥʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ 

ʛʥʝʡʩʽʚ ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ ʚʠʟʥʘʯʘʶʪʴ: ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʦʣʦʪʘ ʽ ʡʦʛʦ 

ʝʣʝʤʝʥʪʽʚ-ʩʫʧʫʪʥʠʢʽʚ (As, Bi, Ag); ʝʣʝʤʝʥʪʠ ʭʘʣʴʢʦʬʽʣʴʥʦʾ (Cu, Zn), 

ʩʠʜʝʨʦʬʽʣʴʥʦʾ (V, Cr) ʽ ʣʽʪʦʬʽʣʴʥʦʾ (W, Zr, Yb) ʛʨʫʧ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʦʟʠʪʠʚʥʘ ʛʝʦʭʽʤʽʯʥʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʥʘ ʩʚʠʥʝʮʴ, ʭʨʦʤ, ʩʪʨʦʥʮʽʡ.  

ʂʘʤôʷʥʦʢʦʩʪʦʚʘʪʩʴʢʘ ʩʚʽʪʘ ʟʘʣʷʛʘʻ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʽʚ ʚʝʨʭʥʴʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʚʝʨʭʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ʅʘ ʧʦʚʝʨʭʥʶ ʝʨʦʟʽʡʥʦʛʦ 

ʟʨʽʟʫ ʧʦʨʦʜʠ ʚʠʭʦʜʷʪʴ ʫʟʜʦʚʞ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʘʤʽʚ ʪʘ ʫ ʷʜʨʘʭ ʘʥʪʠʬʦʨʤʥʠʭ 

ʩʪʨʫʢʪʫʨ ʽ ʢʫʧʦʣʽʚ. ʋ ʤʝʞʘʭ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʧʽʜʟʦʥʠ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʠ 

ʦʙʤʝʞʝʥʝ ʂʦʤʧʘʥʽʾʚʩʴʢʦʶ ʪʝʢʪʦʥʽʯʥʦʶ ʟʦʥʦʶ. ɼʣʷ ʢʘʤʷʥʦʢʦʩʪʦʚʘʪʩʴʢʦʾ 

ʩʚʽʪʠ ʭʘʨʘʢʪʝʨʥʽ ʜʚʘ ʪʠʧʠ ʨʦʟʨʽʟʽʚ. ʇʝʨʰʠʡ ʪʠʧ ʨʦʟʨʽʟʫ ʩʚʽʪʠ (ʧʦʨʦʜʠ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚ ʫʤʦʚʘʭ ʛʨʘʥʫʣʽʪʦʚʦʾ ʬʘʮʽʾ) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʝʨʛʫʚʘʥʥʷʤ 

ʧʨʦʰʘʨʢʽʚ ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʪʘ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ ʧʽʨʦʢʩʝʥ-ʙʽʦʪʠʪʦʚʠʭ, ʧʽʨʦʢʩʝʥ-

ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʠʭ, ʘʤʬʽʙʦʣ-ʧʽʨʦʢʩʝʥ-ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʬʽʪ-
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ʙʽʦʪʠʪʦʚʠʭ ʽ ʙʽʦʪʠʪʦʚʠʭ. ɼʨʫʛʠʡ ʪʠʧ ʨʦʟʨʽʟʫ ʩʚʽʪʠ (ʘʤʬʽʙʦʣʽʪʦʚʘ ʬʘʮʽʷ 

ʤʝʪʘʤʦʨʬʽʟʤʫ) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʝʨʛʫʚʘʥʥʷʤ ʧʨʦʰʘʨʢʽʚ ʘʤʬʽʙʦʣʽʪʽʚ, 

ʧʣʘʛʽʦʛʥʝʡʩʽʚ  ̔ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ ʙʽʦʪʠʪ-ʘʤʬʽʙʦʣʦʚʠʭ, ʘʤʬʽʙʦʣ-ʜʽʦʧʩʠʜʦʚʠʭ, 

ʢʫʤʽʥʛʪʦʥʽʪ-ʙʽʦʪʠʪ-ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʠʭ, ʛʨʘʬʽʪ-ʙʽʦʪʠʪʦʚʠʭ ʪʘ ʛʨʘʬʽʪ-

ʜʽʦʧʩʠʜʦʚʠʭ.  

ʈʦʱʘʭʽʚʩʴʢʘ ʩʚʽʪʘ ʩʢʣʘʜʘ ̒ ʮʝʥʪʨʘʣʴʥʽ ʯʘʩʪʠʥʠ ʩʠʥʬʦʨʤʥʠʭ ʩʪʨʫʢʪʫʨ 

ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ, ʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʫʟʴʢʠʭ ʩʤʫʛ, ʢʣʠʥʽʚ, 

ʣʽʥʟ, ʩʝʨʝʜ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥ.ɹ ʇʦʨʦʜʠ ʯʘʩʪʦ ʥ̔ʪʝʥʩʠʚʥʦ ʤʽʛʤʘʪʠʟʦʚʘʥʽ ʡ 

ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʝʨʝʭʦʜʷʪʴ ʫ ʤʽʛʤʘʪʠʪʠ. ʈʦʱʘʭʽʚʩʴʢʫ ʩʚʽʪʫ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʜʚʽ ʧʽʜʩʚʽʪʠ: ʥʠʞʥʶ, ʷʢʘ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʠʤʠ, ʢʦʨʜʽʻʨʠʪ-

ʙʽʦʪʠʪʦʚʠʤʠ, ʛʨʘʥʘʪ-ʢʦʨʜʽʻʨʠʪ-ʙʽʦʪʠʪʦʚʠʤʠ, ʙʽʦʪʠʪʦʚʠʤʠ ʛʥʝʡʩʘʤʠ ʡ 

ʧʣʘʛʽʦʛʥʝʡʩʘʤʠ, ʱʦ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ (ʩʝʨʝʜ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʜʦ ʜʝʢʽʣʴʢʦʭ 

ʤʝʪʨʽʚ ʧʨʦʚʝʨʩʪʢʠ ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʛʽʧʝʨʩʪʝʥ-ʙʽʦʪʠʪʦʚʠʭ, ʛʨʘʥʘʪ-ʢʦʨʜʽʩʨʠʪ-

ʧʽʨʦʢʩʝʥ-ʙʽʦʪʠʪʦʚʠʭ; ʪʘ ʚʝʨʭʥʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʣʘʛʽʦʛʥʝʡʩʘʤʠ ʙʽʦʪʠʪʦʚʠʤʠ (ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʽʟ ʛʨʘʬʽʪʦʤ) ʽʟ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʛʨʘʥʘʪ-ʙʽʦʪʠʪʦʚʠʭ (ʫ ʥʠʟʘʭ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʤʘʣʦʧʦʪʫʞʥʽ 

ʧʨʦʰʘʨʢʠ ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʭ, ʙʫʜʠʥʠ ʡ ʣʽʥʟʠ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ 

ʽ ʧʣʘʛʽʦʛʥʝʡʩʽʚ ʜʽʦʣʩʠʜʦʚʠʭ, ʘʤʬʽʙʦʣ-ʜʽʦʧʩʠʜʦʚʠʭ).  

ʅʝʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʫʪʚʦʨʝʥʥʷ ʧʦʰʠʨʝʥʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʪʨʫʟʠʚʥʠʤʠ, ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʪʘ ʤʝʪʘʩʦʤʘʪʠʯʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʧʘʣʝʦ- ʪʘ ʥʝʦʘʨʭʝʶ, ʧʘʣʝʦ- ʪʘ ʤʝʟʦʧʨʦʪʝʨʦʟʦʶ.  

ʇʦʨʦʜʠ ʽʥʛʫʣʝʮʴʢʦʛʦ ʫʣʪʨʘʤʝʪʘʤʦʨʬʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʧʣʘʛʽʦʛʨʘʥʽʪʠ, 

ʧʣʘʛʽʦʤʽʛʤʘʪʠʪʠ, ʤʽʛʤʘʪʠʪʠ ʜʽʦʨʠʪʦʚʦʛʦ ʩʢʣʘʜʫ) ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʦʩʪʘʥʮʽʚ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʫ ʤʝʞʘʭ ɭʣʠʟʘʚʝʪʛʨʘʜʩʴʢʦʛʦ ʛʥʝʡʩʦ-ʛʨʘʥʽʪ-

ʤʽʛʤʘʪʠʪʦʚʦʛʦ ʢʫʧʦʣʘ, ʏʠʛʠʨʠʥʩʴʢʦʛʦ ʛʨʘʥʽʪʥʦʛʦ ʤʘʩʠʚʫ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ-

ʩʝʨʝʜ ʛʥʝʡʩʽʚ ʽʥʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʦʾ ʩʝʨʽʾ ʧʦʙʣʠʟʫ ʤ. ɿʥʘʤôʷʥʢʘ, ʥʘ ʧʽʚʥʽʯ ʚʽʜ 

ʩ. ɭʣʠʟʘʚʝʪʛʨʘʜʢʘ ʪʘ ʽʥ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʢʩʝʥʦʣʽʪʠ ʘʤʬʽʙʦʣʽʪʽʚ, ʘʤʬʽʙʦʣ-

ʙʽʦʪʠʪʦʚʠʭ ʛʥʝʡʩʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʘʫʣʴʩʴʢʦʾ ʩʝʨʽʾ ʨʘʥʥʴʦʛʦ ʘʨʭʝʶ. 
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ʅʘʡʙʽʣʴʰʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʦʩʪʘʥʮʽ (ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʝʥʜʦʢʦʥʪʘʢʪʦʚʽʡ ʟʦʥʽ 

ɹʦʙʨʠʥʝʮʴʢʦʛʦ ʤʘʩʠʚʫ, ʚ ʝʥʜʦʢʦʥʪʘʢʪʦʚʠʭ ʟʦʥʘʭ ʥʝʚʝʣʠʢʠʭ ʛʨʘʥʽʪʥʠʭ 

ʤʘʩʠʚʽʚ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ɹʦʢʦʚôʷʥʩʴʢʦʛʦ 

ʤʘʩʠʚʫ) ʩʢʣʘʜʝʥʽ ʤʽʛʤʘʪʠʪʘʤʠ ʜʽʦʨʠʪʦʚʦʛʦ ʩʢʣʘʜʫ. ʆʩʪʘʥʮʽ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ 

ʨʦʟʤʽʨʦʤ ʜʦ ʧʝʨʰʠʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ ʚʠʷʚʣʝʥʦ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ, ʟʦʢʨʝʤʘ ʙʽʣʷ 

ʩ. ʉʫʙʦʪʮʽ, ʩʭʽʜʥʽʰʝ ʡ ʧʽʚʜʝʥʥʽʰʝ ʩʤʪ. ʅʦʚʘ ʇʨʘʛʘ ʪʘ ʽʥ. ʇʦʜʝʢʫʜʠ ʫ 

ʧʣʘʛʽʦʤʽʛʤʘʪʠʪʘʭ ʚʠʷʚʣʝʥʦ ʢʩʝʥʦʣʽʪʠ ʘʤʬʽʙʦʣʽʪʽʚ ʢʦʥʢʩʴʢʦʾ ʩʝʨʽʾ.  

ɼʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʭ ʽʥʪʨʫʟʠʚʥʠʭ ʽ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʭ 

ʫʪʚʦʨʝʥʴ ʥʘʣʝʞʘʪʴ ʨʘʡʧʣ̔ʴʩʴʢʠʡ ʽ ʥʦʚʦʫʢʨʘʾʥʩʴʢʠʡ ʢʦʤʧʣʝʢʩʠ. ʇʦʨʦʜʠ 

ʨʘʡʧʣ̔ʴʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʦ 

ʟʤʽʥʝʥʠʤʠ ʛʽʧʝʨʙʘʟʠʪʘʤʠ, ʤʘʶʪʴ ʥʝʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ  ̔ ʨʦʟʢʨʠʪʽ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʫ ʨʘʡʦʥʽ ʩʽʣ ɯʚʘʥʽʚʢʘ ʅʦʚʦʧʘʚʣʽʚʢʘ, ʅʦʚʦʚʦʟʥʝʩʝʥʢʘ, 

ʉʪʘʥʢʫʚʘʪʝ, ʌʫʨʤʘʥʚ̔ʢʘ ʪʘ ʚʽʜʩʣʦʥʝʥʥʷʤʠ ʫ ʙʘʣʢʘʭ ʉʫʭʘ, ʇʦʧʦʚʘ. ɺʦʥʠ 

ʘʩʦʮʽʶʶʪʴ ʟ ʧʦʨʦʜʘʤʠ ʢʘʤô̫ ʥʦʢʦʩʪʦʚʘʪʩʴʢʦʾ ʩʚʽʪʠ, ʟʘʣʷʛʘʶʯʠ ʩʝʨʝʜ ʥʠʭ ʫ 

ʚʠʛʣʷʜʽ ʤʽʞʧʣʘʩʪʦʚʠʭ ʽʥʪʨʫʟʽʡ, ʘ ʚ ʨʘʡʦʥʽ ʩʝʣʘ ʅʦʚʦʚʦʟʥʝʩʝʥʢʘ ʫʪʚʦʨʶʶʪʴ 

ʟ̔ʦʤʝʪʨʠʯʥʝ ʪʽʣʦ ʚ ʪʦʥʢʦʟʝʨʥʠʩʪʠʭ ʧʣʘʛʽʦʛʥʝʡʩʘʭ ʩʧʘʩʽʚʩʴʢʦʾ ʩʚʽʪʠ. ʂʨʽʤ 

ʪʦʛʦ, ʚʦʥʠ ʪʨʘʧʣʷʶʪʴʩʷ ʩʝʨʝʜ ʛʨʘʥʽʪʦʾʜʽʚ ʙʫʟʴʢʦʛʦ (ʨʘʡʦʥ ʩ. ʂʦʢʦʣʦʚʦ) ʪʘ 

ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ (ʨʘʡʦʥ ʩʽʣ ɺʝʨʙʽʘʢʘ, ʅʦʚʦʧʘʚʣʽʚʢʘ) ʢʦʤʧʣʝʢʩʽʚ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʦʩʪʘʥʮʽʚ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ.  

ʋ ʩʢʣʘʜʽ ʥʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ, ʩʝʨʝʜʥʽ ʪʘ 

ʢʠʩʣʽ ʧʦʨʦʜʠ. ʇʦʨʦʜʠ ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʰʠʨʝʥʽ ʚ ʤʝʞʘʭ 

ʅʦʚʦʫʢʨʘʥʾʩʴʢʦʛʦ, ɹʦʢʦʚôʷʥʩʴʢʦʛʦ, ʄʠʪʨʦʬʘʥʽʚʩʴʢʦʛʦ, ɺʝʨʙʣʶʟʴʢʦʛʦ ̔ 

ʏʠʛʠʨʠʥʩʴʢʦʛʦ ʤʘʩʠʚʽʚ. ʋ ʙʫʜʦʚʽ ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʧʝʨʝʚʘʞʥʦ ʪʨʘʭʽʪʦʾʜʥʽ ʛʨʘʥʽʪʠ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʤʦʥʮʦʥʽʪʠ. ʋ ʙʫʜʦʚʽ 

ʄʠʪʨʦʬʘʥʽʚʩʴʢʦʛʦ ʤʘʩʠʚʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʽ, ʧʽʨʦʢʩʝʥ-

ʙʽʦʪʠʪʦʚʽ ʨʽʚʥʦʤʽʨʥʦʟʝʨʥʠʩʪʽ, ʧʦʨʬʽʨʦʧʦʜʽʙʥʽ ʛʨʘʥʽʪʠ. ɹʦʢʦʚôʷʥʩʴʢʠʡ ʤʘʩʠʚ 

ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʯʦʨʥʦʢʚʘʨʮʦʚʠʤʠ ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʤʠ ʛʨʘʥʽʪʘʤʠ ʟ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷʤ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʠʭ, ʧʽʨʦʢʩʝʥ-ʙʽʦʪʠʪʦʚʠʭ ʛʨʘʥʽʪʽʚ, 
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ʢʚʘʨʮʦʚʠʭ ʤʦʥʮʦʥʽʪʽʚ. ʋ ɺʝʨʙʣʶʟʴʢʦʤʫ ʤʘʩʠʚʽ ʧʦʰʠʨʝʥʽ ʘʤʬʽʙʦʣ-ʙʽʦʪʠʪʦʚʽ 

ʡ ʧʽʨʦʢʩʝʥ-ʙʽʦʪʠʪʦʚʽ ʛʨʘʥʽʪʠ. ʋ ʩʢʣʘʜʽ ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʨʦʜʠ ʩʝʨʝʜʥʴʦʛʦ ʡ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʤʦʥʮʦ-

ʯʘʨʥʦʢʪ̔-ʛʨʘʥʽʪʦʚʦʾ ʬʦʨʤʘʮʽʾ. ʇʦʨʦʜʠ ʥʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʽʥʪʨʫʟʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʏʠʛʠʨʠʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʥʽʪʦʾʜʘʤʠ ʨʽʟʥʦʛʦ 

ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ: ʧʦʨʬʽʨʦʧʦʜʽʙʥʠʤʠ ʽ ʪʨʘʭʽʪʦʾʜʥʠʤʠ ʛʨʘʥʽʪʘʤʠ, 

ʛʨʘʥʦʜʽʦʨʠʪʘʤʠ, ʛʽʧʝʨʩʪʝʥʚʤʽʩʥʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʤʦʥʮʦʥʽʪʘʤʠ, ʜʽʦʨʠʪʘʤʠ. ʋ 

ʢʦʥʪʘʢʪʦʚʠʭ ʟʦʥʘʭ ʤʘʩʠʚʫ, ʨʽʜʰʝ ʚ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʞʠʣʠ ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʭ ʛʨʘʥʽʪʽʚ, ʢʩʝʥʦʣʽʪʠ ʛʥʝʡʩʽʚ ʽ ʢʨʠʩʪʘʣʦʩʣʘʥʮʽʚ 

ʽʥʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʦʾ ʩʝʨʽʾ, ʦʩʪʘʥʮʽ ʧʣʘʛʽʦʛʨʘʥʽʪʽʚ ʽʥʛʫʣʝʮʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʛʨʘʥʽʪʘʤʠ, ʤʽʛʤʘʪʠʪʘʤʠ, ʛʨʘʥʽʪʘʤʠ ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʤʠ, ʘʣʴʙʽʪʘʤʠ, 

ʤʽʢʨʦʢʣʽʥ-ʘʣʴʙʽʪʦʚʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ. ɻʨʘʥʽʪʦʾʜʠ ʫʪʚʦʨʶʶʪʴ ʢʨʫʧʥʽ ʤʘʩʠʚʠ: 

ɹʦʙʨʠʥʝʮʴʢʠʡ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ, ʂʦʥʜʘʫʨʽʚʩʴʢʠʡ, ɼʦʣʠʥʩʴʢʠʡ, ʘ ʪʘʢʦʞ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʽʰʠʭ ʪʽʣ. ɻʥʝʡʩʦʚʘ ʪʦʚʱʘ ʧʦʩʪʽʡʥʦ ʥʘʩʠʯʝʥʘ ʞʠʣʴʥʠʤʠ 

ʪʽʣʘʤʠ ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʭ, ʘʧʣ̔ʪʦʾʜʥʠʭ, ʧʝʛʤʘʪʦʾʜʥʠʭ ʪʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ 

ʛʨʘʥʽʪʽʚ. ʉʧʝʮʠʬʽʯʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ 

ʂʨʠʥʠʯʫʚʘʮʴʢʠʡ ʛʨʘʥʽʪ-ʤʽʛʤʘʪʠʪʦʚʠʡ ʤʘʩʠʚ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʢʫʧʦʣʴʥʠʭ 

ʛʨʘʥʽʪʥʠʭ ʤʘʩʠʚʽʚ. ɻʦʣʦʚʥʽ ʨʠʩʠ ʛʝʦʭʽʤʽʯʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʛʨʘʥʽʪʦʾʜʽʚ 

ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʫʤʦʚʣʝʥʽ ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʟʦʣʦʪʘ, 

ʚʽʩʤʫʪʫ, ʤʠʰôʷʢʫ, ʩʨʽʙʣʘ, ʥʘʢʦʧʠʯʝʥʥʷʤ ʨʷʜʫ ʝʣʝʤʝʥʪʽʚ ʣʽʪʦʬʽʣʴʥʦʾ (ʦʣʦʚʦ, 

ʚʦʣʴʬʨʘʤ, ʮʠʨʢʦʥʽʡ), ʭʘʣɹ ʢʦʬʽʣʴʥʦʾ (ʤʽʜʴ) ʽ ʩʠʜʝʨʦʬʽʣʴʥʦʾ (ʭʨʦʤ, ʤʘʨʛʘʥʝʮʴ) 

ʛʨʫʧ.  

ʇʦʨʦʜʠ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʽʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʜʚʦʤʘ ʧʨʦʚʽʜʥʠʤʠ ʬʦʨʤʘʮʽʷʤʠ ʛʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʦʚʦʁ  

(ʛʘʙʨʦ, ʛʘʙʨʦ-ʥʦʨʠʪʠ, ʛʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʠ, ʘʥʦʨʪʦʟʠʪʠ) ʽ ʨʘʧʘʢʽʚʽ ʛʨʘʥʽʪʥʦʶ 

(ʛʨʘʥʽʪʠ ʨʘʧʘʢʽʚʽ, ʨʘʧʘʢʽʚʽʧʦʜʽʙʥʽ, ʤʦʥʮʦʥʽʪʠ, ʢʦʥʪʘʤʽʥʦʚʘʥʽ ʛʨʘʥʽʪʠ). ʆʢʨʝʤʦ 

ʚʠʜʽʣʷʶʪʴʩʷ ʧʦʨʦʜʠ ʩʽʻʥʽʪʦʚʦʛʦ ʩʢʣʘʜʫ.  
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ʇʦʨʦʜʠ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʜʽʘʙʘʟʘʤʠ, ʛʘʙʨʦ-ʜʽʘʙʘʟʘʤʠ, ʢʘʤʧʪʦʥʽʪʘʤʠ, ʧʽʢʨʠʪʘʤʠ, ʢʽʤʙʝʨʣʽʪʘʤʠ, 

ʧʩʝʚʜʦʣʝʡʮʠʪʦʚʠʤʠ ʣʘʤʧʨʦʬʽʨʘʤʠ, ʤʽʥʝʪʪʘʤʠ. ɺʤʽʩʥʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʥʝʡʩʘʤʠ ʽʥʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʦʾ ʩʝʨʽʾ, ʛʨʘʥʽʪʦʾʜʘʤʠ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʪʘ 

ʥʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʽʚ.  

ʉ. ʄ. ʎʠʤʙʘʣ ʪʘ ʉ. ɻ. ʂʨʠʚʜʠʢ ʚʠʦʢʨʝʤʣʶʶʪʴ ʫ ʤʝʞʘʭ ɯʥʛʫʣʴʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʧʦʥʘʜ 200 ʜʘʡʦʢ [185]. ɼʘʡʢʠ ʛʨʫʧʫʶʪʴʩʷ ʫ ʪʨʠ ʧʦʷʩʘ: ʩʫʙʰʠʨʦʪʥʠʡ 

ʉʫʙʦʪʩʴʢʦ-ʄʦʰʦʨʠʥʩʴʢʠʡ, ɹʦʙʨʠʥʝʮʴʢʠʡ ʽ ʈʦʟʘʥʽʚʩʴʢʠʡ. ʋ ʤʝʞʘʭ 

ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʡʦʛʦ ʦʙʣʷʤʫʚʘʥʥʷ, ʚ ʟʦʥʘʭ ʨʦʟʣʘʤʽʚ ʧʦʰʠʨʝʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʘʩʦʤʘʪʠʪʠ: ʣʫʞʥʽ, ʛʨʝʡʟʝʥʦʧʦʜʽʙʥʽ, ʩʣʶʜʠʪʠ ʽ ʦʨʝʦʣʠ 

ʧʨʦʞʠʣʢʦʚʦʛʦ ʦʢʚʘʨʮʶʚʘʥʥʷ. ʄʝʪʘʩʦʤʘʪʠʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʻʥʽʪʦʧʦʜʽʙʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʽ ʘʣʴʙʽʪʠʪʘʤʠ, ʚ ʷʢʠʭ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʚʩʽ ʨʦʜʦʚʠʱʘ ʫʨʘʥʫ. 

ɻʨʝʡʟʝʥʦʧʦʜʽʙʥʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʦʰʠʨʝʥʽ ʚ ʦʙʣʷʤʫʚʘʥʥʷ ʃʠʧʥʷʞʩʴʢʦʛʦ 

ʢʫʧʦʣʘ, ʚ ʤʽʛʤʘʪʠʟʦʚʘʥʠʭ ʢʦʨʜʽʻʨʠʪʦʚʠʭ ʛʥʝʡʩʘʭ. 

ʋ ʤʝʞʘʭ ʪʝʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫʩʪʘʥʦʚʣʝʥʽ ʜʚʽ ʘʩʪʨʦʙʣʝʤʠ: ɹʦʚʪʠʩʴʢʘ ʽ 

ʈʦʪʤʽʩʪʨʦʚʩʴʢʘ. ʈʘʩʪʨʦʙʣʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝʧʦʜʘʣʽʢ ʤʽʩʪʘ ʆʣʝʢʩʘʥʜʨʽʚʢʘ ʽ ʾʾ 

ʚʠʢʠʜʠ ʤʘʶʪʴ ʜʚʦʯʣʝʥʥʫ ʙʫʜʦʚʫ: ʥʠʞʥʽʡ ʷʨʫʩ ʩʢʣʘʜʝʥʠʡ ʫʣʘʤʢʘʤʠ 

ʢʽʨʦʚʦʛʨʘʜʩʴʢʠʭ ʛʨʘʥʽʪʽʚ, ʘ ʚʝʨʭʥʽʡ ï ʘʣʦʛʝʥʥʦʶ ʙʨʝʢʯʽʻʶ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʘʣʝʚʨʠʪʦ-ʧʩʘʤʽʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʪʤʽʩʪʨʦʚʩʴʢʘ ʘʩʪʨʦʙʣʝʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʙʘʩʝʡʥʽ ʨ. ʊʷʩʴʤʠʥ ʽ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʨʘʧʘʢʽʚʽʧʦʜʽʙʥʠʭ ʛʨʘʥʽʪʘʭ ʽ ʛʨʘʥʽʪʘʭ 

ʨʘʧʘʢʽʚʽ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ. ʄʝʪʝʦʨʠʪʥʝ ʧʦʭʦʜʞʝʥʥʷ 

ʟʘʧʘʜʠʥ ʧʽʜʜʘʚʘʣʠ ʩʫʤʥʽʚʫ ʨʷʜ ʛʝʦʣʦʛʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʄ. ʇ. ʉʝʤʝʥʝʥʢʦ, ɽ. ʆ. 

ʗʨʦʱʫʢ, ʖ. ʌ. ɺʝʣʽʢʘʥʦʚ, ɸ. ʗ. ʈʘʜʟʽʚʽʣʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ɯʥʛʫʣʦ-

ɯʥʛʫʣʝʮʴʢʠʡ ʨʘʡʦʥ) ʚʽʜʧʦʚʽʜʘʻ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʤʫ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʦʤʫ ʙʣʦʢʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʣʦʱ ʟ ʩʽʘʣʽʯʥʦʶ ʢʦʨʦʶ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʽ ʟ 

ʬʝʤʽʯʥʦʶ ʢʦʨʦʶ ʥʘ ʩʭʦʜʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʦʰʠʨʝʥʽ ʧʦʨʦʜʠ ʥʠʞʥʴʦʛʦ 

ʧʨʦʪʝʨʦʟʦʶ ʽ ʘʨʭʝʶ. ɯʥʪʨʫʟʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʥʽʪʘʤʠ ʘʨʭʝʡʩʴʢʦʛʦ ʩʫʨʩʴʢʦ-
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ʪʦʢʽʚʩʴʢʦʛʦ, ʨʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʛʦ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦ-ʞʠʪʦʤʠʨʩʴʢʦʛʦ, 

ʥʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʽ ʢʦʨʦʩʪʝʥʩʴʢʦʛʦ (ʢʦʨʩʫʥʴ-ʥʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ) ʽ 

ʜʘʡʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʽʚ ʟ ʟʦʥʘʤʠ ʯʠʩʣʝʥʥʠʭ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʫʪʚʦʨʝʥʴ. ʆʩʴʦʚʘ 

ʯʘʩʪʠʥʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʧʨʦʪʦʧʣʘʪʬʦʨʤʥʦʛʦ ʤʘʩʠʚʫ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʅʦʚʦʫʢʨʘʾʥʩʴʢʠʤ ʽ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʤ ʚʝʣʠʢʠʤʠ ʽʥʪʨʫʟʠʚʥʠʤʠ 

ʤʘʩʠʚʘʤʠ. ʄʘʛʤʘʪʠʯʥʽ ʪʘ ʤʝʪʘʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʪʝʨʠʪʦʨʽʾ ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʽ ʚ 

ʫʤʦʚʘʭ ʘʤʬʽʙʦʣʽʪʦʚʦʾ, ʛʨʘʥʫʣʽʪʦʚʦʾ ʬʘʮʽʡ ʪʘ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʽʟʤʫ. 

ʋ ʤʝʞʘʭ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ ʧʦʰʠʨʝʥʽ ʧʨʦʷʚʠ 

ʪʠʪʘʥʫ, ʮʠʨʢʦʥʽʶ, ʥʽʢʝʣʶ, ʮʠʥʢʫ, ʤʽʜʽ, ʥʽʦʙʽʶ, ʦʣʦʚʘ, ʚʦʣʴʬʨʘʤʫ, ʣʽʪʽʶ, 

ʩʨʽʙʣʘ, ʘʧʘʪʠʪʽʚ, ʧʻʟʦʢʚʘʨʮʫ. ɹʽʣʴʰʽʩʪʴ ʨʫʜʦʧʨʦʷʚʽʚ ʧʨʠʫʨʦʯʝʥʦ ʜʦ ʧʦʨʽʜ 

ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ (ʪʠʪʘʥ. ʥʽʦʙʽʡ, ʮʠʨʢʦʥʽʡ, ʨʽʜʢʽʩʥʽ ʟʝʤʣʽ ʪʘ ʽʥ.). ʋ ʤʝʞʘʭ 

ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʤʘʩʠʚʫ ʧʦʨʦʜʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʨʽʜʢʽʩʥʠʭ ʟʝʤʝʣʴ, 

ʮʠʨʢʦʥʽʶ, ʩʚʠʥʮʶ, ʤʽʜʽ, ʙʘʨʽʶ. ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʢʨʠʩʪʘʣʽʯʥʽ 

ʧʦʨʦʜʠ ʤʽʩʪʷʪʴ ʧʨʦʷʚʠ ʥʽʦʙʽʶ, ʮʠʨʢʦʥʽʶ; ʥʘ ʧʽʚʜʥʽ ʪʝʨʠʪʦʨʽʾ ʚ ʧʦʨʦʜʘʭ 

ʬʫʥʜʘʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ  ʩʚʠʥʮʶ, ʮʠʥʢʫ, ʤʦʣʽʙʜʝʥʫ, 

ʤʽʜʽ, ʮʠʨʢʦʥʫ, ʦʣʦʚʘ, ʨʽʜʢʽʩʥʠʭ ʟʝʤʝʣʴ, ʥʽʢʝʣʶ, ʚʘʥʘʜʽʶ, ʭʨʦʤʫ, ʢʦʙʘʣʴʪʫ, 

ʪʽʪʘʥʫ, ʟʦʣʦʪʘ. 

ʈʫʜʦʧʨʦʷʚʠ ʧʨʠʫʨʦʯʝʥʽ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʦ ʟʦʥ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ; ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʦʚ ʷʟʘʥʘ ʟ ʧʦʨʦʜʘʤʠ ʢʠʩʣʦʛʦ ʪʘ 

ʣʫʞʥʦʛʦ ʩʢʣʘʜʫ (ʧʝʨʝʚʘʞʥʦ ʟ ʛʨʘʥʽʪʘʤʠ ʽ ʩʽʻʥʽʪʘʤʠ); ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʧʦʚ ʷʟʘʥʘ ʧʝʨʝʚʘʞʥʦ ʟ ʤʝʪʘʩʦʤʘʪʠʯʥʦʟʤʽʥʝʥʠʤʠ ʧʦʨʦʜʘʤʠ; 

ʟʦʣʦʪʦʨʫʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʟʦʩʝʨʝʜʞʝʥʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʫ ʤʝʪʘʤʦʨʬʽʯʥʦʤʫ 

ʤʝʪʘʪʝʨʠʛʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ ʪʘ ʚ ʘʤʬʽʙʦʣʽʪʘʭ.  

ʆʪʞʝ, ʚ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʝʨʠʪʦʨʽʾ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʨʽʟʥʽ ʟʘ ʚʽʢʦʤ, ʛʝʥʝʟʠʩʦʤ, ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʤʝʪʘʤʦʨʬʽʯʥʽ ʪʘ 

ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʘʨʭʝʶ-ʧʨʦʪʝʨʦʟʦʶ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʢʣʘʜʥʠʭ 

ʩʧʦʣʫʯʝʥʥʷʭ ʤʽʞ ʩʦʙʦʶ, ʫʩʢʣʘʜʥʝʥʽ ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʨʽʟʥʦʛʦ 

ʨʘʥʛʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ, ʛʣʠʙʠʥʦʶ ʟʘʢʣʘʜʘʥʥʷ, 
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ʧʨʦʩʪʦʨʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ. ʇʦʨʦʜʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʤʽʩʪʷʪʴ 

ʩʪʨʦʢʘʪʫ ʨʫʜʥʫ ʤʽʥʝʨʘʣʽʟʘʮʽʶ. 

ɸʚʪʦʨʦʤ, ʥʘ ʦʩʥʦʚʽ ʛʝʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:200000, ʷʢʘ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʢʦʣʝʢʪʠʚʦʤ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʧʦʙʫʜʦʚʘʥʦ ʩʧʨʦʱʝʥʫ ʢʘʨʪʫ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ (ʨʠʩ. 1.3), ʷʢʘ ʧʦʢʣʠʢʘʥʘ ʟʨʦʙʠʪʠ ʙʽʣʴʰ 

ʩʧʨʠʡʥʷʪʥʠʤ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʥʦʚʥʠʭ ʧʝʪʨʦʪʠʧʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʙʝʟ ʚʠʦʢʨʝʤʣʝʥʥʷ ʾʭ ʨʽʟʥʦʚʠʜʽʚ. 

ɺʠʦʢʨʝʤʣʝʥʥʷ ʣʠʰʝ ʦʩʥʦʚʥʠʭ ʧʝʪʨʦʪʠʧʽʚ ʤʘʛʤʘʪʠʯʥʠʭ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ 

ʧʦʨʽʜ ʜʦʧʦʤʦʞʝ ʪʘʢʦʞ ʥʘʦʯʥʦ ʫʷʚʠʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʣʘʪʝʨʠʪʥʠʭ ʽ 

ʢʘʦʣʽʥʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʥʠʤʠ.  

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʾ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʾ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʥʠʢʘʣʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʤʦʚʠ, ʦʜʥʘʢ ʧʨʦ ʥʠʭ ʤʠ ʤʦʞʝʤʦ ʨʦʙʠʪʠ ʩʫʜʞʝʥʥʷ ʣʠʰʝ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʟʘ ʟʘʣʠʰʢʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ, 

ʷʢʽ ʧʦʰʠʨʝʥʽ ʟʘ ʤʝʞʘʤʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʥʝʧʨʷʤʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʚʽʜʯʝʥʴ ʽ ʘʥʘʣʽʟʫ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʩʫʤʽʞʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʫʤʦʚʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʽʩʥʫʚʘʣʠ ʫ ʧʽʟʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʫ, ʜʝʚʦʥʩʴʢʫ, 

ʢʘʤ ʷʥʦʚʫʛʽʣʴʥʫ, ʧʝʨʤʩʴʢʫ, ʪʨʽʘʩʦʚʫ, ʨʘʥʥʴʦ-ʩʝʨʝʜʥʴʦʶʨʩʴʢʫ ʝʧʦʭʠ, ʦʜʥʘʢ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʠʣʠʩʷ ʙʫʣʠ ʨʦʟʤʠʪʽ.  

ʇʨʷʤʠʤʠ ʩʚʽʜʯʝʥʥʷʤʠ ʜʘʚʥʽʭ (ʜʦʯʝʪʚʝʨʪʠʥʥʠʭ) ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʤʦʚ 

ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʻ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʷʢʘ 

ʙʫʣʘ ʧʦʥʦʚʣʝʥʘ ʚ ʨʘʥʥʴʦʧʘʣʝʦʛʝʥʦʚʫ ʝʧʦʭʫ ʪʘ ʙʘʨʝʤʩʴʢʽ, ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ, ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ. 
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ʈʠʩ. 1.3 ʉʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʨʽʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʏʋʑ. ʄʘʩʰʪʘʙ 1:200000 

(ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʡ ʜʦ ʬʦʨʤʘʪʫ ɸ4)  
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ɿʘʟʥʘʯʝʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʛʫʤʽʜʥʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ, ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʤʽʩʪʷʪʴ ʟʥʘʯʥʠʡ ʩʧʝʢʪʨ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʈʽʟʥʽ ʟʘ ʛʝʥʝʟʠʩʦʤ, ʚʽʢʦʤ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʦʜʠ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʤʽʥʝʨʘʛʝʥʽʷ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʽ ʚʠʟʥʘʯʠʣʠ ʦʩʥʦʚʥʠʡ ʥʘʙʽʨ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ. ɿʦʢʨʝʤʘ, 

ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 

ʝʣʶʚʽʘʣʴʥʠʭ ʽ ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʢʣʘʜʽʚ ʙʦʢʩʠʪʽʚ, ʢʘʦʣʽʥʽʚ, ʚʦʛʥʝʪʨʠʚʢʠʭ 

ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ, ʨʦʟʩʠʧʽʚ ʽʣʴʤʝʥʽʪʫ ʪʘ ʽʥ. ʄʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ 

ʙʫʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʝʣʶʚʽʘʣʴʥʠʭ ʽ ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʢʣʘʜʽʚ ʢʘʦʣʽʥʽʚ, 

ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ, ʨʦʟʩʠʧʽʚ ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ, ʤʝʥʰʦʶ ʤʽʨʦʶ ʽʣʴʤʝʥʽʪʫ, ʘ 

ʪʘʢʦʞ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʾ ʽ ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ. ʄʝʪʘʤʦʨʬʽʯʥʽ 

ʧʦʨʦʜʠ ʙʫʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʝʣʶʚʽʘʣʴʥʠʭ ʽ ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʢʣʘʜʽʚ 

ʨʽʜʢʽʩʥʠʭ ʟʝʤʝʣʴ, ʨʽʜʢʽʩʥʠʭ ʤʝʪʘʣʽʚ, ʮʠʨʢʦʥʫ, ʨʫʪʠʣʫ, ʟʦʣʦʪʘ ʪʘ ʽʥ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʛʝʦʣʦʛʽʯʥʠʭ ʟʚʽʪʽʚ, ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʚʠʩʚʽʪʣʝʥʦ ʦʩʥʦʚʥʽ ʨʠʩʠ ʛʝʦʣʦʛʽʯʥʦʾ 

ʙʫʜʦʚʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ 

ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʨʦʜʘʤʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ.  

ɿôʷʩʦʚʘʥʦ, ʱʦ ʚ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʝʨʠʪʦʨʽʾ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʨʽʟʥʽ ʟʘ ʚʽʢʦʤ, ʛʝʥʝʟʠʩʦʤ, ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʤʝʪʘʤʦʨʬʽʯʥʽ ʪʘ 

ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʘʨʭʝʶ-ʧʨʦʪʝʨʦʟʦʶ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʪʨʦʢʘʪʫ ʨʫʜʥʫ 

ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʢʣʘʜʥʠʭ ʩʧʦʣʫʯʝʥʥʷʭ ʤʽʞ ʩʦʙʦʶ, ʫʩʢʣʘʜʥʝʥʽ 

ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʨʽʟʥʦʛʦ ʨʘʥʛʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʫʤʦʚʘʤʠ 

ʫʪʚʦʨʝʥʥʷ, ʛʣʠʙʠʥʦʶ ʟʘʢʣʘʜʘʥʥʷ, ʧʨʦʩʪʦʨʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ.  

ʈʽʟʥʽ ʟʘ ʛʝʥʝʟʠʩʦʤ, ʚʽʢʦʤ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʦʜʠ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʤʽʥʝʨʘʛʝʥʽʷ ʙʫʣʠ ʤʘʪʝʨʽʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 
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ʬʦʨʤʫʚʘʥʥʷ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʷ ʟʘ 

ʫʤʦʚ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʪʘ ʚʠʟʥʘʯʠʣʠ 

ʦʩʥʦʚʥʠʡ ʥʘʙʽʨ ʾʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ɿʦʢʨʝʤʘ, ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʦʩʥʦʚʥʦʛʦ 

ʩʢʣʘʜʫ ʙʫʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʦʢʣʘʜʽʚ ʙʦʢʩʠʪʽʚ, ʢʘʦʣʽʥʽʚ, ʢʘʦʣʽʥʦʚʠʭ 

ʛʣʠʥ, ʨʦʟʩʠʧʽʚ ʽʣʴʤʝʥʽʪʫ ʪʘ ʽʥ.; ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ï ʧʦʢʣʘʜʽʚ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ, ʨʦʟʩʠʧʽʚ ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ, ʤʝʥʰʦʶ 

ʤʽʨʦʶ ʽʣʴʤʝʥʽʪʫ, ʘ ʪʘʢʦʞ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʾ ʽ ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ; 

ʤʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ï ʨʦʟʩʠʧʽʚ ʮʠʨʢʦʥʫ, ʨʫʪʠʣʫ, ʟʦʣʦʪʘ ʪʘ ʽʥ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʜʫʤʦʚʦʶ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʩʪʘʣʠ: ʨʝʛʨʝʩʽʷ ʥʘ ʧʦʯʘʪʢʫ ʢʨʝʡʜʦʚʦ ʾ ʽ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʾ ʝʧʦʭ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʤʝʞʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʨʝʞʠʤʫ; ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ, ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ, ʫʪʚʦʨʝʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ 

ʜʝʧʨʝʩʽʡ ʽ ʧʦʥʦʚʣʝʥʥʷ ʨʫʜʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ; 

ʧʝʥʝʧʣʝʥʽʟʘʮʽʷ ʨʝʣʴʻʬʫ; ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʚʦʜʦʜʽʣʴʥʠʭ ʧʨʦʩʪʦʨʽʚ, 

ʦʙʣʘʩʪʝʡ ʜʝʥʫʜʘʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʣʠʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʤ ʧʣʘʥʦʤ 

ʪʝʨʠʪʦʨʽʾ.  

ʇʦʙʫʜʦʚʘʥʦ ʩʧʨʦʱʝʥʫ ʢʘʨʪʫ (ʤʘʩʰʪʘʙʫ 1:200000) ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ 

ʫʪʚʦʨʝʥʴ, ʷʢʘ ʩʧʨʦʱʫʻ ʩʧʨʠʡʥʷʪʪʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ, ʘ ʦʩʥʦʚʥʽ 

ʧʝʪʨʦʪʠʧʠ ʤʘʛʤʘʪʠʯʥʠʭ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʜʦʟʚʦʣʷʶʪʴ ʟôʷʩʫʚʘʪʠ 

ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʣʘʪʝʨʠʪʥʠʭ ʽ ʢʘʦʣʽʥʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢʽ 

ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʥʠʤʠ.  
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ʈʆɿɼɯʃ 2 

ʇʈʆʉʊʆʈʆɺɽ ʇʆʐʀʈɽʅʅʗ, ʄʆʈʌʆɻɽʅɽʊʀʏʅɯ ʊʀʇʀ, 

ʈɽʏʆɺʀʅʅʀʁ ʉʂʃɸɼ, ɿʆʅɸʃʔʅɯʉʊʔ ʊɸ ʂʆʈʀʉʅɯ ʂʆʇɸʃʀʅʀ 

ʄɽɿʆɿʆʁ-ʂɸʁʅʆɿʆʁʉʔʂʆɰ ʂʆʈʀ ɺʀɺɯʊʈʖɺɸʅʅʗ 

ʎɽʅʊʈɸʃʔʅʆɰ ʏɸʉʊʀʅʀ ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ 

 

2.1 ʂʦʨʦʪʢʠʡ ʥʘʨʠʩ ʟ ʽʩʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʾʭ ʨʫʜʦʥʦʩʥʦʩʪʽ 

ʧʦʯʘʣʦʩʷ ʱʝ ʚ XIX  ʩʪʦʣʽʪʪʽ. ʇʝʨʰʦʯʝʨʛʦʚʘ ʫʚʘʛʘ ʚʯʝʥʠʭ ʙʫʣʘ ʧʨʠʜʽʣʝʥʘ 

ʨʦʜʦʚʠʱʘʤ ʢʘʦʣʽʥʽʚ. ʋ 1886 ʨʦʮʽ ʇ. ɸ. ɿʝʤʷʪʯʝʥʩʴʢʠʡ ʟʨʦʙʠʚ ʧʝʨʰʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʦ ʨʦʜʦʚʠʱʘʭ ʢʘʦʣʽʥʽʚ, ʷʢʽ ʟ ʪʦʛʦ ʯʘʩʫ ʧʦʩʪʽʡʥʦ ʧʨʠʚʝʨʪʘʶʪʴ 

ʫʚʘʛʫ ʚʠʨʦʙʥʠʯʥʠʢʽʚ ʽ ʥʘʫʢʦʚʮʽʚ. ɺ ʧôʷʪʠʜʝʩʷʪʽ ʨʦʢʠ XX ʩʪʦʣʽʪʪʷ ʧʦʯʘʣʦʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʚʠʚʯʝʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʛʝʦʣʦʛʦʢʘʨʪʫʚʘʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ 

ʤʘʩʰʪʘʙʫ 1:50000 ʽ 1:200000. ʎʠʤʠ ʨʦʙʦʪʘʤʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʽ ʜʦʩʣʽʜʞʝʥʽ 

ʝʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ, ʽʣʴʤʝʥʽʪʫ.  

ʋ 1959 ʨʦʮʽ ɺ. ɻ. ɹʦʥʜʘʨʯʫʢʦʤ, ɺ. ɹ. ʉʦʣʦʛʫʙʦʤ, ɺ. ʖ. ʂʦʥʜʨʘʯʫʢʦʤ ʪʘ 

ʽʥʰʠʤʠ ʙʫʣʘ ʩʢʣʘʜʝʥʘ çʂʘʨʪʘ ʨʝʣʴʻʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʧʦʨʦʜ ʠ 

ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʩʢʦʡ ʠ ʄʦʣʜʘʚʩʢʦʡ ʉʉʈè, ʷʢʘ ʧʦʢʘʟʘʣʘ ʦʩʥʦʚʥʽ ʨʠʩʠ 

ʛʽʧʩʦʤʝʪʨʽʾ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʨʝʣʴʻʬʫ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʘʚʪʦʨʠ 

ʚʚʘʞʘʣʠ ʥʘʷʚʥʽʩʪʴ ʥʝʨʽʚʥʦʤʽʨʥʠʭ ʧʦʚʝʨʭʽʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʧʦʷʩʥʶʶʯʠ 

ʮʝ ʙʣʦʢʦʚʦʶ ʙʫʜʦʚʦʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʢʦʣʠʚʘʣʴʥʠʭ 

ʨʫʭʽʚ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ. ʉʝʨʝʜ ʣʦʢʘʣʴʥʠʭ ʬʦʨʤ ʧʦʚʝʨʭʥʽ ʜʦʢʝʤʙʨʽʶ ʥʠʤʠ 

ʚʠʦʢʨʝʤʣʶʚʘʣʠʩʷ ʜʝʧʨʝʩʽʾ ʪʘ ʧʽʜʥʷʪʪʷ ʨʽʟʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ.  

ʄ. ʌ. ɺʝʢʣʠʯ ʪʘ ʇ. ʂ. ɿʘʤʦʨʽʡ (1959), ʚʩʪʘʥʦʚʣʶʶʯʠ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ 

ʢʨʠʪʝʨʽʾ ʧʦʰʫʢʽʚ ʨʦʟʩʠʧʥʠʭ ʨʦʜʦʚʠʱ, ʫ ʤʝʞʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʚʠʜʽʣʷʣʠ 

ʯʦʪʠʨʠ ʝʪʘʧʠ ʫʪʚʦʨʝʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ ï ʩʝʨʝʜʥʴʦʤʝʟʦʟʦʡʩʴʢʠʡ, 
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ʨʘʥʥʴʦʧʘʣʝʦʛʝʥʦʚʠʡ, ʧʽʟʥʴʦʦʣʽʛʦʮʝʥʦʚʠʡ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʡ, ʷʢʽ, ʦʢʨʽʤ 

ʦʩʪʘʥʥʴʦʛʦ, ʟʤʽʥʶʶʪʴʩʷ ʪʨʘʥʩʛʨʝʩʽʷʤʠ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʦʛʦ, 

ʧʽʟʥʴʦʝʦʮʝʥʦʚʦʛʦ-ʦʣʽʛʦʮʝʥʦʚʦʛʦ ʪʘ ʩʘʨʤʘʪʩʴʢʦʛʦ ʤʦʨʽʚ. ʋ ʤʝʞʘʭ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʥʠʤʠ ʚʠʜʽʣʝʥʦ ʰʽʩʪʴ ʛʝʥʝʨʘʮʽʡ ʧʦʭʦʚʘʥʠʭ ʜʦʣʠʥ: 

ʧʽʟʥʴʦʶʨʩʴʢʘ-ʨʘʥʥʴʦʢʨʝʡʜʦʚʘ, ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʘ, ʧʽʟʥʴʦʦʣʽʛʦʮʝʥʦʚʘ-

ʨʘʥʥʴʦʤʽʦʮʝʥʦʚʘ, ʩʝʨʝʜʥʴʦʤʽʦʮʝʥʦʚʘ, ʯʝʪʚʝʨʪʠʥʥʘ.  

ʋ 1967 ʨʦʮʽ ɸ. ʋ. ʃʠʪʚʠʥʝʥʢʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʧʨʠʣʶʜʥʶʶʪʴ ʜʘʥʽ 

ʱʦʜʦ ʛʝʦʭʽʤʽʾ ʽ ʤʽʥʝʨʘʛʝʥʽʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫʣʴʪʨʘ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ 

ʇʨʠʜʥʽʧʨʦʚôʷ [125]. 

ʅʘ̫ʚʥʠʡ ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʛʝʦʣʦʛʽʾ ʽ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʫ 1968 ʨʦʮʽ ʙʫʚ ʫʟʘʛʘʣʴʥʝʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɯʥʩʪʠʪʫʪʫ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ) ʨʘʟʦʤ ʽʟ ʚʝʣʠʢʦʶ ʛʨʫʧʦʶ ʚʯʝʥʠʭ ʽ 

ʚʠʨʦʙʥʠʯʥʠʢʽʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʪʘʚ ʢʦʤʧʣʝʢʪ ʢʘʨʪ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʤʘʩʰʪʘʙʫ 1:500 000, ʷʢʠʡ ʤʽʩʪʠʚ ʢʘʨʪʠ 

ʛʽʧʩʦʤʝʪʨʽʾ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʟʦʥʘʣʴʥʦʩʪʽ, ʟ̔ʦʧʘʭʽʪ, 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ [125]. ɺʧʝʨʰʝ ʙʫʣʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʧʦʨʥʽ ʨʦʟʨʽʟʠ ʢʦʨʠ 

ʟʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʽ ʚʽʜʩʣʦʥʝʥʥʷʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʯʦʚʠʥʥʦʛʦ 

ʩʢʣʘʜʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʡ ʧʦʨʽʜ ʩʫʙʩʪʨʘʪʫ. 

ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ɺ. ʊ. ʃʴʦʭʦʚʠʡ ʧʫʙʣʽʢʫʻ ʥʘʫʢʦʚʫ ʧʨʘʮʶ çʂʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘè. 

ʅʘʧʨʠʢʽʥʮʽ ʰʝʩʪʠʜʝʩʷʪʠʭïʩʝʤʠʜʝʩʷʪʠʭ ʨʦʢʽʚ ʥʘ ʦʢʨʝʤʽ ʚʠʜʠ 

ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ (ʙʦʢʩʠʪʠ, ʢʘʦʣʽʥʠ) ʙʫʣʠ ʩʢʣʘʜʝʥʽ ʧʨʦʛʥʦʟʥʽ ʢʘʨʪʠ. 

ʋ 1969 ʨʦʮʽ ʄ. ɼ. ɽʣʴʷʥʦʚ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʤʽʱʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʜʘʚʥʽʭ ʢʦʨʘʭ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʋ 1971 ʨʦʮʽ ʚ çʅʘʫʢʦʚʽʡ ʜʫʤʮʽè ʚʠʭʦʜʷʪʴ ʜʨʫʢʦʤ ʜʚʽ ʯʘʩʪʠʥʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʨʘʮʽ ʟʘ ʨʝʜʘʢʮʽʻʶ ɺ. ʖ. ʂʦʥʜʘʯʫʢʘ çʂʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʥʘ ʪʝʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳè [91, 92]. 
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ʎʴʦʛʦ ʞ ʨʦʢʫ ɺ. ʊ. ʇʦʛʨʽʙʥʠʡ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠʤ ʧʫʙʣʽʢʫʶʪʴ ʜʘʥʽ ʱʦʜʦ 

ʧʦʚʝʜʽʥʢʠ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʧʨʠʜʥʽʧʦʚ ʷ ʽ ʇʨʠʘʟʦʚ ʷ ʪʘ ʦʧʨʠʣʶʜʥʶʻ ʦʜʥʦʦʩʽʙʥʫ ʧʫʙʣʽʢʘʮʽʶ ʩʪʦʩʦʚʥʦ 

ʧʦʪʫʞʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʙʣʦʢʫ [125, 147]. 

ʋ 1973 ʨʦʮʽ ʚʽʥ ʧʫʙʣʽʢʫʻ ʥʘʫʢʦʚʫ ʧʨʘʮʶ, ʷʢʘ ʪʦʨʢʘʻʪʴʩʷ ʧʠʪʘʥʴ 

ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʦʟʨʽʟʽʚ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʦʾʜʽʚ ʟʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. 

ʋ 1974 ʨʦʮʽ ʄ. ɼ. ɽʣʴʷʥʦʚ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʧʫʙʣʽʢʫʶʪʴ ʥʘʫʢʦʚʫ ʧʨʘʮʶ 

çʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘè. 

ʄʘʪʝʨʽʘʣʠ ʟ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʚʢʣʶʯʘʣʠʩʷ ʚ ʢʦʤʧʣʝʢʪʠ ʤʝʪʘʣʦʛʝʥʽʯʥʠʭ ʢʘʨʪ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʨʽʟʥʠʭ 

ʤʘʩʰʪʘʙʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʢʦʤʧʣʝʢʪ ʢʘʨʪ (1974 ʨ.) ʨʦʟʨʦʙʣʝʥʠʡ 

ʢʦʣʝʢʪʠʚʦʤ ʘʚʪʦʨʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʃ. ʉ. ɻʘʣʝʮʴʢʦʛʦ [125]. ʅʘʡʚʘʞʣʠʚʽʰʽ 

ʨʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ ʚ ʢʦʨʽ ʙʫʣʠ ʧʦʤʽʱʝʥʽ ʥʘ ʤʝʪʘʣʦʛʝʥʽʯʥʫ ʢʘʨʪʫ ʽ ʚ 

ʢʘʪʘʣʦʛʠ ʨʘʟʦʤ ʟ ʦʙôʻʢʪʘʤʠ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ. 

ʋ 1975 ʨʦʮʽ ʖ. ɹ. ɹʘʩʩ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʧʠʩʫʶʪʴ ʜʘʚʥʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʘ ʆ. ɼ. ɼʦʜʘʪʢʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠʠ ʦʧʠʩʫʶʪʴ ʪʠʧʦʚʽ 

ʧʨʦʬʽʣʽ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [43]. ʎʴʦʛʦ ʞ ʨʦʢʫ ɽ. ʗ. ʂʘʧʣʫʥ 

ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ çʆ ʧʨʦʷʚʣʝʥʠʠ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʚ ʜʨʝʚʥʠʭ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʘʛʤʘʪʦʛʝʥʥʳʭ ʧʦʨʦʜ ʂʨʠʚʙʘʩʩʘè, 

ʘ ʫ ʚʠʜʘʚʥʠʮʪʚʽ çʅʘʫʢʦʚʘ ʜʫʤʢʘè ʚʠʭʦʜʠʪʴ ʜʨʫʢʦʤ ʥʘʫʢʦʚʘ ʧʨʘʮʷ çʂʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝè [97]. 

ʋ 1976 ʨʦʮʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ. ɼ. ɽʣʴʷʥʦʚʘ ʩʪʚʦʨʶʶʪʴʩʷ ʟʚʝʜʝʥʽ 

ʧʨʦʛʥʦʟʥʽ ʢʘʨʪʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʤʘʩʰʪʘʙʫ 1:500000 ʟ ʚʨʽʟʢʘʤʠ ʙʽʣʴʰ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʫ [125]. ʎʴʦʛʦ ʞ ʨʦʢʫ 

ʚʠʭʦʜʠʪʴ ʫ çʅʘʫʢʦʚʽʡ ʜʫʤʮʽè ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʖ. ɸ. ʈʫʩʴʢʦ çʂʘʦʣʠʥʠʟʘʮʠʷ ʠ 

ʢʘʦʣʠʥʳ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘè ʪʘ ʧʫʙʣʽʢʘʮʽʷ ɺ. ʊ. ʇʦʛʨʽʙʥʦʛʦ çʈʫʜʥʳʝ 

ʢʦʥʢʨʝʮʠʠ ʚ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘè. 
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ʋ 1977 ʨʦʮʽ ɺ. ʊ. ʇʦʛʨʽʙʥʠʡ ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ 

ʣʘʪʝʨʠʪʥʽʡ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʝʬʝʣʽʥʦʚʠʭ ʩʽʻʥʽʪʽʚ ʇʦʢʨʦʚʦ-ʂʠʨʻʻʚʩʴʢʦʾ 

ʩʪʨʫʢʪʫʨʠ ʚ ʇʨʠʘʟʦʚ ʾ.  

ʋ 1978 ʨʦʮʽ ʙʫʣʠ ʟʘʚʝʨʰʝʥʽ ʨʦʙʦʪʠ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʃ. ɻ. ʊʢʘʯʫʢʘ ʱʦʜʦ 

ʧʦʰʠʨʝʥʥʷ ʽ ʛʝʥʝʟʠʩʫ ʢʘʦʣʽʥʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʘ 

ʆ. ɼ. ɼʦʜʘʪʢʦʤ ʚ ʝʚʦʣʶʮʽʾ ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʦʢʨʝʤʣʝʥʦ 

ʪʨʠ ʧʝʨʽʦʜʠ: 1) ʘʨʭʝʡ-ʨʘʥʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ (ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʩʦʢʦʢʨʝʤʝʥʠʩʪʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ); 2) ʧʽʟʥʴʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʡ-

ʨʘʥʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ (ʩʢʣʘʜ ʧʨʦʜʫʢʪʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦ 

ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʠʡ, ʢʘʦʣʽʥʦʚʘ ʟʦʥʘ ʚʠʨʘʞʝʥʘ ʩʣʘʙʦ); 

3) ʧʽʟʥʴʦʧʘʣʝʦʟʦʡʩʴʢʠʡ-ʢʘʡʥʦʟʦʡʩʴʢʠʡ (ʩʢʣʘʜ ʧʨʦʜʫʢʪʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʢʘʦʣʽʥʽʪʦʚʠʡ). ʇʨʦʪʷʛʦʤ ʮʠʭ ʧʝʨʽʦʜʽʚ ʥʘ ʨʽʟʥʠʭ ʟʘ ʚʽʢʦʤ, 

ʛʝʥʝʟʠʩʦʤ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʧʣʠʪʠ, ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ɼʦʙʨʫʜʞʷ, 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʪʘ ɼʦʥʙʘʩʫ ʫʪʚʦʨʠʣʠʩʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʈʽʟʥʦʤʘʥʽʪʥʘ ʽʩʪʦʨʽʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʛʝʦʩʪʨʫʢʪʫʨ ʋʢʨʘʾʥʠ ʪʘ ʦʢʨʝʤʠʭ 

ʙʣʦʢʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʦʙʫʤʦʚʠʣʘ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʟʙʝʨʝʞʝʥʦʩʪʽ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʨʦʜʦʚʞʫʚʘʣʦʩʷ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʧʦʨʘʡʦʥʥʠʭ ʤʝʪʘʣʦʛʝʥʽʯʥʠʭ ʢʘʨʪ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʤʘʩʰʪʘʙʫ 

1:200 000 [125]. ɿʦʢʨʝʤʘ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʨʦʙʦʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ɸ. ʉ. ɺʦʡʥʦʚʩʴʢʦʛʦ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ̔  ʤʝʪʘʣʦʛʝʥʽʯʥʠʭ ʢʘʨʪ 

ʤʘʩʰʪʘʙʫ 1:200000 ʂʨ̔ʦʚʦʛʨʘʜʩʴʢʦʛʦ ʙʣʦʢʫ [23]; ɸ. ɸ. ɻʦʥʯʘʨʘ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ ʢʘʨʪ ʧʦ ʉʝʨʝʜʥʴʦʤʫ ʇʨʠʜʥʽʧʨʦʚôʶ. 

ʈʫʜʥʽ ʦʙôʻʢʪʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʜʘʚʘʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʜʦʜʘʪʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʨʦʛʥʦʟʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʧʨʦʚʘʜʠʣʦʩʷ. 
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ɺʽʩʽʤʜʝʩʷʪʽ ʨʦʢʠ ʦʟʥʘʤʝʥʫʚʘʣʠʩʷ ʥʦʚʠʤʠ ʟʥʘʯʥʠʤʠ ʚʽʜʢʨʠʪʪʷʤʠ 

ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʫʥʘʩʣʽʜʦʢ ʷʢʠʭ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʙʫʣʠ ʨʦʟʰʠʨʝʥʽ. 

ʋ 1983 ʨʦʮʽ ɺ. ʊ. ʇʦʛʨʽʙʥʠʤ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʧʝʨʚʠʥʥʽ 

ʢʘʦʣʽʥʠ ʇʨʦʩʷʥʽʚʩʴʢʦʛʦ ʢʘʦʣʽʥʦʚʦʛʦ ʨʘʡʦʥʫ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʷʢʽʩʪʴ. 

ʋ 1988 ʨʦʮʽ ʥʘʷʚʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʛʝʦʣʦʛʽʾ ʡ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʙʫʣʠ ʧʦʚʪʦʨʥʦ ʫʟʘʛʘʣʴʥʝʥʽ 

ʄ. ɼ. ɽʣʴʷʥʦʚʠʤ ʫ çʇʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʢʘʨʪʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ ʤʘʩʰʪʘʙʘ 1:500000è [125]. ʅʘ ʙʘʟʽ ʰʠʨʦʢʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʢʘʨʪʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʢʘʨʪʘ ʧʦʰʠʨʝʥʥʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦ ʟʦʥʘʭ, ʢʘʨʪʘ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ. ʂʘʜʘʩʪʨ ʢʘʨʪʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʘʣʽʯʫʚʘʚ 1051 ʦʙôʻʢʪ. 

ʋ 1989 ʨʦʮʽ ʂ. ʄ. ɿʘʨʫʮʴʢʠʡ ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ, ʧʨʠʩʚʷʯʝʥʫ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʦʩʘʜʦʚʦʛʦ ʧʦʢʨʠʚʫ  ̔ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [57]. ʎʴʦʛʦ ʞ ʨʦʢʫ ʟʘʚʝʨʰʝʥʦ ʨʦʙʦʪʠ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ 

ʄ. ʄ. ɼʫʧʣʷʢʘ ʟ ʧʦʰʫʢʫ ʥʽʢʝʣʝʚʠʭ ʨʫʜ ʚ ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʪʠʧʫ 

ʚ ʉʝʨʝʜʥʴʦʤʫ ʇʦʙʫʞʞʽ. 

ʋ ʜʝʚôʷʥʦʩʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʧʨʦʜʦʚʞʫʚʘʣʦʩʷ ʚʠʚʯʝʥʥʷ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. ɺʽʜʢʨʠʪʪʷ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʚ ʤʝʞʘʭ ʋʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʩʧʦʥʫʢʘʣʦ ʨʷʜ ʚʯʝʥʠʭ (ɺ. ʊ. ʃʴʦʭʦʚʠʡ, ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ, ɽ. ɺ. ʄʝʣʴʥʠʯʫʢ ʪʘ 

ʽʥ.) ʨʦʟʛʣʷʜʘʪʠ ʢʦʨʫ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʷʢ ʚʘʞʣʠʚʠʡ ʦʙôʻʢʪ 

ʚʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʱʠʪʘ.  

ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʠʡ ʟʦʣʦʪʦʥʦʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʖ. ʆ. ɸʚʻʨʽʥʠʤ, ʆ. ɯ. ɿʘʨʠʮʴʢʠʤ, ʄ. ɯ. ʃʝʙʝʜʝʤ, ʆ. ʌ. ʄʘʢʽʚʯʫʢʦʤ ʬʦʨʤʘʮʽʷ 

ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚ ʢʣʘʩʽ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʯʠʩʣʽ ʯʦʪʠʨʴʦʭ ʧʨʦʚʽʜʥʠʭ 
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ʟʦʣʦʪʦʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡ ʱʠʪʘ ʷʢ ʘʨʛʽʣʽʟʠʪʦʚʘ ʬʦʨʤʘʮʽʷ. ʉ. ɺ. ʅʝʯʘʻʚ ʪʘ 

ɻ. ɺ. ʅʘʫʤʦʚ ʚ ʯʠʩʣʽ ʩʝʤʠ ʟʦʣʦʪʦʨʫʜʥʠʭ ʬʦʨʤʘʮʽʡ ʪʘʢʦʞ ʚʠʜʽʣʷʶʪʴ ʡ ʟʦʣʦʪʦ-

ʘʨʛʽʣʽʟʠʪʦʚʫ. 

ʋ 1993 ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ɺ. ʊ. ʇʦʛʨʽʙʥʦʛʦ ʟʜʽʡʩʥʝʥʦ ʧʨʦʛʥʦʟ 

ʢʦʤʧʣʝʢʩʥʦʾ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʇʦʙʫʟʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʽ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ [146]. 

ʋ 1994 ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʇ. ʂ. ʂʦʨʥʽʻʥʢʦ ʚ ʨʦʟʚʠʪʦʢ ʨʦʙʽʪ 

ʄ. ɼʫʧʣʷʢʘ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʧʦʰʫʢʠ ʟʦʣʦʪʦʥʦʩʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʤʝʪʘʙʘʟʠʪʽʚ ʫ ʇʦʙʫʟʴʢʦʤʫ ʨʫʜʥʦʤʫ ʨʘʡʦʥʽ. 

ʋ 1996 ʨʦʮʽ ʤʘʪʝʨʽʘʣʠ ʟ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʦʥʦʚʣʝʥʦʤʫ 

ʚʠʛʣʷʜʽ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʚ ʫʟʘʛʘʣʴʥʶʶʯʫ ʨʦʙʦʪʫ, ʷʢʘ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʟʘ 

ʢʝʨʽʚʥʠʮʪʚʘ ʃ. ɺ. ɹʦʯʘʷ çʉʢʣʘʜʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʪʘʣʦʛʝʥʽʯʥʦʾ ʢʘʨʪʠ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʤʘʩʰʪʘʙʫ 1:500 000 ʟ ʦʮʽʥʢʦʶ ʧʨʦʛʥʦʟʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʦʚʽʜʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥè [125]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʽʪ ʟʜʽʡʩʥʝʥʦ ʧʨʦʛʥʦʟ 

ʨʦʜʦʚʠʱ ʨʽʜʢʽʩʥʠʭ ʤʝʪʘʣʽʚ, ʟʦʣʦʪʘ, ʛʨʘʬʽʪʫ, ʢʘʦʣʽʥʽʚ, ʘʧʘʪʠʪʫ ʪʘ ʽʥ. 

ʋ 1997 ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʆ. ʇ. ʉʪʦʨʦʞʫʢʘ ʧʦʙʘʯʠʚ ʩʚʽʪ ʚʠʨʦʙʥʠʯʠʡ 

ʟʚʽʪ çɻʝʦʣʦʛʦ-ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʤʘʩʰʪʘʙʘ 1:200 000 

ʎʝʥʪʨʘʣʴʥʦ-ʋʢʨʘʠʥʩʢʦʡ ʟʦʥʳ ʣʠʥʝʘʤʝʥʪʦʚè ʫ ʷʢʦʤʫ ʙʫʣʠ ʟʚʝʜʝʥʽ ʚ ʻʜʠʥʝ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ, ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʃ. ɺ. ɹʦʯʘʤ̒ ʽ ɻ. ʉ. ʉʦʣʦʚʡʦʚʠʤ ʽ ʽʥ. ʪʘ 

ʜʦʧʦʚʥʝʥʽ ʥʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ . ʎʴʦʛʦ ʞ ʨʦʢʫ ʚʠʭʦʜʠʪʴ ʢʦʣʝʢʪʠʚʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ çʇʨʦʙʣʝʤʳ ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ ʥʝʜʨ ʋʢʨʘʠʥʳè ʚ ʷʢʽʡ ɭ. ʆ. ʂʫʣʽʰ 

ʦʜʥʦʦʩʽʙʥʦ ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʛʝʦʭʽʤʽʾ ʽ ʤʝʪʘʣʦʛʝʥʽʾ ʟʦʣʦʪʘ ʚ ʟʦʥʘʭ 

ʛʽʧʝʨʛʝʥʝʟʫ ʪʘ ʨʘʟʦʤ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʚʠʩʚʽʪʣʶʻ ʧʠʪʘʥʥʷ ʨʝʯʦʚʠʥʥʦ-

ʛʝʥʝʪʠʯʥʠʭ ʪʠʧʽʚ ʛʽʧʝʨʛʝʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʦʣʦʪʘ [119, 120]. ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ 

ɺ. ʊ. ʇʦʛʨʽʙʥʠʤ ʟʽ ʩʧʽʚʘʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦʾ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ 

ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʥʘ ʨʦʜʦʚʠʱʘʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. 

ɿʘ ʢʝʨʽʚʥʠʮʪʚʘ ɻ. ɼ. ʃʝʧʽʛʦʚʘ (1995, 1998) ʪʘ ɺ. ʄ. ɾʫʞʦʤʠ (2000) 

ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʥʦʟʫ ʩʠʣʽʢʘʪʥʦʛʦ ʥʽʢʝʣʶ ʽ ʨʽʜʢʽʩʥʠʭ ʤʝʪʘʣʽʚ. 
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ʋ 1999 ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ɸ. ʉ. ɺʦʡʥʦʚʩʴʢʦʛʦ ʟʜʽʡʩʥʝʥʝ 

ʩʝʨʝʜʥʴʦʤʘʩʰʪʘʙʥʝ ʽ ʣʦʢʘʣʴʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʧʝʨʛʝʥʥʠʭ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ʚ 

ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [24], ʘ ɯ. ʈ. ɹʽʣʦʫʩ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ 

ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ, ʧʨʠʩʚʷʯʝʥʫ ʟʦʥʽ ʚʪʦʨʠʥʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʥʘ ʟʦʣʦʪʦʨʫʜʥʦʤʫ 

ʨʦʜʦʚʠʱʽ ɹʘʣʢʘ ʐʠʨʦʢʘ. ʎʴʦʛʦ ʞ ʨʦʢʫ ɺ. ʉ. ʄʝʪʘʣʽʜʽ ʟ̔ ʩʧʽʚʘʚʪʦʨʘʤʠ 

ʧʫʙʣʽʢʫʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʽ ʧʣʘʪʠʥʠ ʟ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʏʝʤʝʨʧʽʣʴʩʴʢʦʛʦ ʨʫʜʦʧʨʦʷʚʫ. 

ʋ 2000 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʫ ɻʝʦʣʦʛʽʯʥʦʤʫ ʞʫʨʥʘʣʽ ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ 

çɿʦʣʦʪʦ ʟ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʠè, ʚ ʷʢʽʡ ʨʦʟʛʣʷʜʘʻ 

ʪʠʧʦʤʦʨʬʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʣʦʪʘ ʟ ʨʽʟʥʦʚʽʢʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʟ ʝʣʶʚʽʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʋ 2001 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʚʠʩʚʽʪʣʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʛʨʘʮʽʾ ʟʦʣʦʪʘ ʚ 

ʝʚʦʣʶʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ ʨʷʜʫ ʟʘʣʠʰʢʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʟʦʣʦʪʦʥʦʩʥʠʭ 

ʨʦʟʩʠʧʽʚ [73]. 

ʋ 2002 ʨʦʮʽ ʟʘ ʘʚʪʦʨʩʪʚʘ ɸ. ʉ. ɺʦʡʥʦʚʩʴʢʦʛʦ, ʃ. ɺ. ɹʦʯʘʷ, ʉ. ɺ. ʅʝʯʘʻʚ 

ʪʘ ʽʥ. ʙʫʣʘ ʩʪʚʦʨʝʥʘ çʂʦʤʧʣʝʢʩʥʘ ʤʝʪʘʣʦʛʝʥʽʯʥʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ. ʄʘʩʰʪʘʙ 

1:500 000. ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘè. ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ 

ɻ. ɼ. ʃʝʧʽʛʦʚʘ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʫʜʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʚʠʟʥʘʯʝʥʽ ʧʨʦʤʠʩʣʦʚʦ-ʛʝʥʝʪʠʯʥʽ ʪʠʧʠ ʨʫʜ, ʩʢʣʘʜʝʥʘ ʧʨʦʛʥʦʟʥʘ ʢʘʨʪʘ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʘʩʰʪʘʙʫ 1:500 000, ʚʠʟʥʘʯʝʥʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʨʫʜʥʽ ʨʘʡʦʥʠ. 

ʋ 2005 ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ɺ. ʊ. ʇʦʛʨʽʙʥʦʛʦ ʙʫʣʘ ʩʪʚʦʨʝʥʘ 

ʢʦʤʧôʶʪʝʨʥʘ ʙʘʟʘ ʛʝʦʜʘʥʠʭ ʟ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʟʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ ʦʧʦʨʥʠʭ ʨʦʟʨʽʟʽʚ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʇʨʠʘʟʦʚʩʴʢʦʛʦ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʽ ɿʘʭʽʜʥʦʛʦ ʛʝʦʙʣʦʢʽʚ ʪʘ ʆʨʽʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʦʾ ʽ 

ɻʦʣʦʚʘʥʽʚʩʴʢʦʾ ʰʦʚʥʠʭ ʟʦʥ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [147]. 

ʋ 2008 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʫ ʧʫʙʣʽʢʘʮʽʾ çɿʦʣʦʪʦʥʦʩʥʽʩʪʴ ʦʩʘʜʦʚʠʭ 

ʫʪʚʦʨʝʥʥʴ ʬʘʥʝʨʦʟʦʶ ʋʢʨʘʾʥʠè ʦʜʥʠʤ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽ ʤʘʩʰʪʘʙʥʠʭ 

ʬʦʨʤʘʮʽʡʥʠʭ ʪʠʧʽʚ ʟʦʣʦʪʦʥʦʩʥʠʭ ʧʨʦʷʚʽʚ ʚʚʘʞʘʻ ʛʽʧʝʨʛʝʥʥʠʡ, ʷʢʠʡ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʧʣʦʱʦʚʠʤʠ ʪʘ ʣʽʥʽʡʥʠʤʠ ʢʦʨʘʤʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʋ 2010 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʦʤ ʪʘ ʖ. ɺ. ʂʨʦʰʢʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʝʚʦʣʶʮʽʡʥʠʡ ʨʷʜ ʘʣʶʚʽʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʨʫʜʦʥʦʩʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʎʴʦʛʦ ʞ ʨʦʢʫ ʧʦʙʘʯʠʣʘ ʩʚʽʪ ʧʫʙʣʽʢʘʮʽʷ ʆ. ʖ.ʐʝʩʪʘʢʦʚʘ ʪʘ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ 

çɿʦʣʦʪʦ ʪʘ ʡʦʛʦ ʝʣʝʤʝʥʪʠ-ʩʫʧʫʪʥʠʢʠ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱʘ ɹʘʣʢʘ 

ʐʠʨʦʢʘè. ʋ ʮʝʡ ʯʘʩ ʃ. ʉ. ɻʘʣʝʮʴʢʠʡ ʪʘ ʆ. ʆ. ʈʝʤʻʟʦʚʘ ʧʨʠ ʦʛʣʷʜʽ ʨʝʩʫʨʩʥʦʾ 

ʙʘʟʠ ʪʠʪʘʥʦʚʠʭ ʨʫʜ ʋʢʨʘʾʥʠ ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʽʧʝʨʛʝʥʥʠʡ ʪʠʧ, ʷʢ ʦʜʠʥ ʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ. ɼʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴ ʊʦʨʯʠʥʩʴʢʝ 

ʨʦʜʦʚʠʱʝ ʪʠʪʘʥʦʚʠʭ ʨʫʜ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ.  

ʋ 2011 ʨʦʮʽ ʫ ʄʽʥʝʨʘʣʦʛʽʯʥʦʤʫ ʟʙʽʨʥʠʢʫ ʚʠʭʦʜʠʪʴ ʩʪʘʪʪʷ 

ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ, ʚ ʷʢʽʡ ʥʘ ʦʩʥʦʚʽ ʰʠʨʦʢʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʚʪʦʨ ʥʘʚʦʜʠʪʴ ʜʘʥʽ ʱʦʜʦ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʨʽʟʥʦʚʽʢʦʚʠʭ 

ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʠ. 

ʋ 2012 ʨʦʮʽ ʆ. ʖ. ʐʝʩʪʘʢʦʚ ʟʘʭʠʱʘʻ ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʚ ʷʢʽʡ 

ʨʦʟʛʣʷʜʘʻ ʧʠʪʘʥʥʷ ʟʦʥʘʣʴʥʦʩʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ 

ʖʨʽʾʚʩʴʢʝ ʽ ɹʘʣʢʘ ʐʠʨʦʢʘ ʪʘ ʨʦʟʧʦʜʽʣʫ ʚ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʦʣʦʪʘ ʽ 

ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ-ʩʫʧʫʪʥʠʢʽʚ. 

ʋ 2013 ʨʦʮʽ ʈ.ɯ. ɿʘʙʦʣʦʪʥʷ  ʥʘʚʦʜʠʪʴ ʜʘʥʽ ʱʦʜʦ ʨʦʜʦʚʠʱ ʽ ʨʫʜʦʧʨʦʷʚʽʚ 

ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ  (ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʽ ʩʝʨʝʜʥʴʦʧʘʣʝʦʛʝʥʦʚʠʭ ʟʦʢʨʝʤʘ) 

ʢʘʦʣʥʽʚ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [49]. 

ʋ 2014 ʨʦʮʽ ɻ. ʆ. ʂʫʟʴʤʘʥʝʥʢʦ ʟʘʭʠʩʪʠʣʘ ʜʠʩʝʨʪʘʮʽʶ çʇʝʨʚʠʥʥʽ 

ʢʘʦʣʽʥʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘè ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ 

ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ. 

ʋ 2015 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʦʤ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ 

ʧʠʪʘʥʥʷ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʩʪʚʦʨʝʥʽ 

ʩʪʨʫʢʪʫʨʥʦ-ʣʽʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʢʦʨʘʭ 
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ʚʠʚʽʪʨʶʚʘʥʥʷ [83]. ʋ ʮʝʡ ʯʘʩ ʜʣʷ ʊʦʨʯʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʆ. ɺ. ʗʨʝʤʝʥʢʦ ʨʦʟʨʦʙʠʣʘ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʫ ʤʦʜʝʣʴ. 

ʋ 2015-2016 ʨʦʢʘʭ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʫʻ ʨʦʟʧʦʜʽʣ 

ʟʦʣʦʪʘ, ʩʨʽʙʣʘ ʽ ʤʽʜʽ ʚ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ ɹʘʣʢʘ 

ʐʠʨʦʢʘ  ̔ ʖʨʽʾʚʩʴʢʝ [89, 90] ʪʘ ʜʦʩʣʽʜʞʫʻ ʝʚʦʣʶʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʨʷʜ 

ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ ʢʽʨ ʚʠʚʽʪʶʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʤʝʟʦʟʦʡʩʴʢʠʭ 

ʧʨʦʜʫʢʪʽʚ ʾʭ ʨʦʟʤʠʚʫ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ [91]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʾ ʽʩʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ, ʙʫʜʦʚʠ ʪʘ ʨʫʜʦʥʦʩʥʦʩʪʽ ʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ. ʇʽʜ ʯʘʩ ʮʠʭ ʨʦʙʽʪ 

ʙʫʣʦ ʟʷʩʦʚʘʥʦ, ʱʦ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʽʩʪʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʟʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʤʦʚ ʣʽʪʦʛʝʥʝʟʫ ʽ ʻ 

ʩʘʤʦʩʪʽʡʥʦʶ ʨʫʜʦʥʦʩʥʦʶ ʬʦʨʤʘʮʽʡʥʦʶ ʦʜʠʥʠʮʝʶ, ʷʢʘ ʙʫʣʘ ʧʨʦʤʽʞʥʠʤ 

ʢʦʣʝʢʪʦʨʦʤ ʜʣʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʘ ʨʽʟʥʦʛʝʥʝʪʠʯʥʠʭ ʦʩʘʜʦʚʠʭ ʬʦʨʤʘʮʽʡʥʠʭ 

ʦʜʠʥʠʮʴ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʨʦʟʤʠʚʫ.  

ɸʚʪʦʨʦʤ ʥʘʚʝʜʝʥʦ ʣʠʰʝ ʦʩʥʦʚʥʽ ʚʽʭʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʽ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʟʦʢʨʝʤʘ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʚʠʨʦʙʥʠʯʽ ʟʚʽʪʠ, ʷʢʽ ʪʦʨʢʘʶʪʴʩʷ ʧʠʪʘʥʴ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʨʫʜʦʥʦʩʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚ ʤʝʞʘʭ 

ʦʢʨʝʤʠʭ ɸʨʢʫʰʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʟʘʛʘʣʦʤ, 

ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʾʭ ʙʫʜʦʚʫ, ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʪʘ 

ʨʫʜʦʥʦʩʥʽʩʪʴ. 

 

2.2 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʠʧʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ  

 

ʂʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʟʘ ʪʨʠʚʘʣʫ ʛʝʦʣʦʛʽʯʥʫ ʽʩʪʦʨʽʶ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʟʘʟʥʘʚʘʣʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʦ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʠʭ ʝʣʶʚʽʘʣʴʥʠʭ ʪʦʚʱ. ɿʛʦʜʦʤ ʚʦʥʠ ʙʫʣʠ ʮʽʣʢʦʤ ʨʦʟʤʠʪʽ 
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ʽ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʟʙʝʨʝʛʣʠʩʷ ʾʭʥʽ ʟʘʣʠʰʢʠ. ɿʘʣʠʰʢʠ ʜʘʚʥʴʦʛʦ 

ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʟʙʝʨʝʛʣʠʩʷ ʥʘ ʩʭʠʣʘʭ ʱʠʪʘ ʽ ʾʭ ʚʽʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʽʢʦʤ 

ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʾʭ ʧʝʨʝʢʨʠʚʘʶʪʴ. ʅʘ ʥʝʚʝʣʠʢʠʭ ʨʦʟʨʽʟʥʝʥʠʭ ʜʽʣʷʥʢʘʭ 

ʟʙʝʨʝʛʣʠʩʷ ʢʦʨʠ ʟʥʘʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (40 ʤ) ʧʽʜ ʚʽʜʢʣʘʜʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʶ 

(ʟʘʭʽʜʥʘ ʽ ʢʨʘʡʥʷ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʦʢʨʘʾʥʠ ʱʠʪʘ), ʜʝʚʦʥʫ (ʥʘ ʤʝʞʽ ʟ 

ɼʦʥʙʘʩʦʤ), ʢʘʨʙʦʥʫ, ʧʝʨʤʽ ʽ ʪʨʽʘʩʫ (ʥʘ ʤʝʞʽ ʩʭʠʣʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ 

ʟʘʧʘʜʠʥʠ), ʥʠʞʥʴʦʾ ʡ ʩʝʨʝʜʥʴʦʾ ʶʨʠ (ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʱʠʪʘ). 

ɼʦʶʨʩʴʢʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢ ʧʦʢʘʟʘʣʠ ʤʝʪʘʣʦʛʝʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʘʢʪʠʯʥʦ ʥʝʨʫʜʦʥʦʩʥʘ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʱʠʪʘ ʨʦʟʚʠʥʫʪʘ 

ʝʣʶʚʽʘʣʴʥʘ ʪʦʚʱʘ, ʱʦ ʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʧʣʠʥʽ ʦʜʥʽʻʾ ʝʧʦʭʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʡ 

ʤʦʛʫʪʥʴʦʛʦ ʢʦʨʦʫʪʚʦʨʝʥʥʷ, ʚʽʢ ʷʢʦʾ ʧʽʟʥʷ ʶʨʘ ï ʨʘʥʥʷ ʢʨʝʡʜʘ. ʋ ʥʘʩʪʫʧʥʽ 

ʛʝʦʣʦʛʽʯʥʽ ʝʧʦʭʠ ʟʙʝʨʝʞʝʥʘ ʚʽʜ ʨʦʟʤʠʚʫ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʙʫʣʘ ʧʝʨʝʢʨʠʪʘ 

ʦʩʘʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʚʽʢ ʷʢʠʭ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ï ʚʽʜ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʜʦ ʛʦʣʦʮʝʥʫ. 

ɺ ʫʤʦʚʘʭ ʛʫʤʽʜʥʦʛʦ ʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ ʥʘ ʨʽʟʥʠʭ ʟʘ ʛʝʥʝʟʠʩʦʤ, ʚʽʢʦʤ ʽ 

ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʢʘʦʣʽʥʦʚʽ ʪʘ 

ʣʘʪʝʨʠʪʥʽ (ʩʚʽʜʯʠʪʴ ʥʘʷʚʥʽʩʪʴ ʛʦʨʠʟʦʥʪʽʚ ʙʦʢʩʠʪʽʚ ʽ ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʽʜ ʚ 

ʝʣʶʚʽʾ ʟʘ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚ ʧʨʦʜʫʢʪʘʭ ʨʦʟʤʠʚʫ ʽ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ) ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟ ʩʝʨʝʜʥʴʦʶ 

ʧʦʪʫʞʥʽʩʪʶ 10ï30 ʤʝʪʨʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 170 ʤ (ʄʦʢʨʘ 

ʂʘʣʠʛʽʨʢʘ). ʇʽʜʚʠʱʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 

ʨʘʡʦʥʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʐʝʥʜʝʨʦʚʢʘ ï ʧʦʥʘʜ 60 ʤ, ɹʘʣʘʢʣʝʷ ï 50 ʤ, 

ʏʝʨʚʦʥʦʩʽʣʣʷ ʪʘ ɹʦʛʜʘʥʽʚʢʘ ï 60ï65 ʤ.  

ʄʝʞʽ ʧʦʰʠʨʝʥʥʷ, ʪʠʧ, ʧʦʪʫʞʥʽʩʪʴ ʽ ʙʫʜʦʚʘ ʧʨʦʬʽʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʦʙʫʤʦʚʣʝʥʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, 

ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʠʤʠ ʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ ʪʘ 

ʥʘʷʚʥʽʩʪʶ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ. ʇʦʪʫʞʥʽʩʪʴ ʝʣʶʚʽʶ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʩʪʫʧʝʥʶ 

ʟʙʝʨʝʞʝʥʦʩʪʽ ʥʝʦʜʥʘʢʦʚʘ ʥʘ ʨʽʟʥʠʭ ʧʝʪʨʦʪʠʧʘʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ. ɿʦʢʨʝʤʘ, 
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ʧʦʪʫʞʥʽʩʪʴ ʝʣʶʚʽʶ ʟʘ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ï 20ï30 ʤ, ʟʘ ʧʦʨʦʜʘʤʠ 

ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ï 10ï20 ʤ; ʟʘ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ï 40ï50 ʤ. ʆʢʨʽʤ 

ʪʦʛʦ, ʝʣʶʚʽʡ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʥʘ ʤʝʣʘʥʦʢʨʘʪʦʚʠʭ ʪʘ ʥʘ ʨʦʟʩʣʘʥʮʴʦʚʘʥʠʭ 

ʧʦʨʦʜʘʭ, ʥʽʞ ʥʘ ʣʝʡʢʦʢʨʘʪʦʚʠʭ ʽ ʤʘʩʠʚʥʠʭ. 

ʋ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʣʦʱʦʚʽ ʪʘ 

ʣʽʥʽʡʥʽ. ʆʩʪʘʥʥʽ ʧʦʚôʷʟʘʥʽ ʟ ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʧʦʨʦʜʘʭ 

ʬʫʥʜʘʤʝʥʪʫ, ʟʦʥʘʤʠ ʢʦʥʪʘʢʪʫ ʨʽʟʥʠʭ ʟʘ ʛʝʥʝʟʠʩʦʤ  ̔ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ 

ʧʦʨʽʜ ʪʘ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʣʽʥʽʡʥʦ-ʪʨʽʱʠʥʫʚʘʪʠʡ  ̔ ʣʽʥʽʡʥʦ-ʢʦʥʪʘʢʪʦʚʠʡ 

ʧʽʜʪʠʧʠ. ʇʦʪʫʞʥʽʩʪʴ ʣʽʥʽʡʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ 

ʩʪʘʥʦʚʠʪʴ ʜʦ 300 ʤʝʪʨʽʚ.  

ɽʨʦʟʽʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫ ʨʘʥʥʴʦʢʨʝʡʜʦʚʫ ʪʘ ʙʽʣʴʰ ʧʽʟʥʽ ʛʝʦʣʦʛʽʯʥʽ 

ʝʧʦʭʠ ʦʙʫʤʦʚʠʣʘ ʯʘʩʪʢʦʚʠʡ ʘʙʦ ʧʦʚʥʠʡ ʾʾ ʨʦʟʤʠʚ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ, ʚ 

ʟʚôʷʟʢʫ ʟ ʯʠʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʘʻʤʦ ʩʪʨʦʢʘʪʫ ʢʘʨʪʠʥʫ ʧʦʰʠʨʝʥʥʷ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʧʦʚʥʦʪʫ ʾʾ ʧʨʦʬʽʣʶ ʟʦʢʨʝʤʘ. ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʧʨʠʟʚʝʣʠ ʜʦ 

ʪʦʛʦ, ʱʦ ʧʨʦʬʽʣʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʪʝʨʠʪʦʨʽʾ ʤʘʻ ʦʜʥʦ-, 

ʜʚʦ-, ʪʨʠʯʣʝʥʥʫ ʙʫʜʦʚʫ; ʥʘ ʦʢʨʝʤʠʭ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʥʝʟʥʘʯʥʦʛʦ ʨʦʟʤʽʨʫ 

ï ʯʦʪʠʨʠʯʣʝʥʥʫ; ʘ ʚ ʤʝʞʘʭ ʟʥʘʯʥʠʭ ʧʨʦʩʪʦʨʽʚ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʚʥʽʩʪʶ 

ʨʦʟʤʠʪʘ (ʨʠʩ. 2.1). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʨʦʟʤʠʚ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʪʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ (ʚʽʜ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʜʦ 

ʥʘʰʠʭ ʜʥʽʚ) ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʙʝʨʝʛʣʘʩʷ ʚʽʜ ʨʦʟʤʠʚʫ ʜʦʩʪʘʪʥʴʦ ʧʦʪʫʞʥʘ 

ʝʣʶʚ̔ʘʣʴʥʘ ʪʦʚʱʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʩʚʦʻʥʥʷ ʾʾ 

ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ. 
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ʈʠʩ. 2.1 ʂʘʨʪʘ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʤʘʩʰʪʘʙʫ 

1:500000 (ʟʘ ɻ.ɼ. ʃʝʧʽʛʦʚʠʤ, 2002) 
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2.3 ɿʦʥʘʣʴʥʽʩʪʴ ʪʘ ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

 

ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʘʻ ʟʦʥʘʣʴʥʫ ʙʫʜʦʚʫ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʧʦʩʣʽʜʦʚʥʠʤʠ 

ʟʤʽʥʘʤʠ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʽ ʙʽʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

(ʨʠʩ. 2.2). 

 

 

ʈʠʩ. 2.2 ʏʦʪʠʨʠʯʣʝʥʥʠʡ ʧʨʦʬʽʣʴ ʣʘʪʝʨʠʪʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ ʛʘʙʨʦ 
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ɿʘ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʬʽʣʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʘʻ 

ʯʦʪʠʨʠʯʣʝʥʥʫ ʙʫʜʦʚʫ (ʟʦʥʘ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ; ʟʦʥʘ ʧʦʯʘʪʢʦʚʦʛʦ 

ʛʽʜʨʦʣʽʟʫ; ʟʦʥʘ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʪʘ ʦʢʠʩʥʝʥʥʷ; ʟʦʥʘ ʣʘʪʝʨʠʪʽʚ), ʘ ʟʘ ʽʥʰʠʤʠ 

ʧʦʨʦʜʘʤʠ ï ʪʨʠʯʣʝʥʥʫ (ʟʦʥʘ ʣʘʪʝʨʠʪʽʚ ʚʽʜʩʫʪʥʷ). ʅʘʟʚʫ ʟʦʥ (ʦʢʨʽʤ ʧʝʨʰʦʾ ʟ 

ʥʠʟʫ ʟʦʥʠ ï ʟʦʥʠ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʷʢʦʾ 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʦʤʫ ʫ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʦʜʘʭ) 

ʧʨʦʬʽʣʷ ʝʣʶʚʽʶ ʜʘʶʪʴ ʪʘʢʦʞ ʟʘ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʦʶ ʛʽʧʝʨʛʝʥʥʦʶ 

ʤʽʥʝʨʘʣʴʥʦʶ ʘʩʦʮʽʘʮʽʻʶ, ʥʘʧʨʠʢʣʘʜ ʛʽʜʨʦʩʣʶʜʠʩʪʘ, ʢʘʦʣʽʥʽʪʦʚʘ, ʛʽʙʩʠʪʦʚʘ 

ʪʦʱʦ. ʊʘʢ, ʚ ʝʣʶʚʽʾ ʟʘ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʚʠʦʢʨʝʤʣʶʶʪʴ 

ʤʦʥʪʦʤʦʨʠʣʦʥʽʪʦʚʦ-ʢʘʦʣʽʥʽʪʦʚʫ, ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʫ, ʢʘʦʣʽʥʽʪʦʚʫ, 

ʢʘʦʣʽʥʽʪʦʚʦ-ʛʽʙʩʠʪʦʚʫ ʽ ʛʽʙʩʠʪʦʚʫ ʟʦʥʠ; ʚ ʝʣʶʚʽʾ ʟʘ ʫʩʽʤʘ ʨʽʟʥʦʚʠʜʘʤʠ ʛʨʘʥʽʪʽʚ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʝʨʠʮʠʪʦ-ʢʘʦʣʽʥʽʪʦʚʫ, ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʫ, 

ʢʘʦʣʽʥʽʪʦʚʫ; ʚ ʝʣʶʚʽʾ ʟʘ ʛʥʝʡʩʘʤʠ ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʥʽʪʦʚʫ ʽ 

ʢʘʦʣʽʥʽʪʦʚʫ ʟʦʥʠ; ʚ ʝʣʶʚʽʾ ʟʘ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʘʢʽ ʞ ʟʦʥʠ, ʷʢ ʽ 

ʚ ʝʣʶʚʽʾ ʧʦʨʽʜ ʟʘ ʷʢʠʤʠ ʚʦʥʠ ʫʪʚʦʨʠʣʠʩʷ. ʄʝʞʽ ʤʽʞ ʟʦʥʘʤʠ ʥʝʯʽʪʢʽ, ʥʝʨʽʚʥʽ. 

ʇʨʦʬʽʣʽ ʧʦʚʥʽ, ʩʢʦʨʦʯʝʥʽ ʘʙʦ ʥʝʧʦʚʥʽ. ʇʦʚʥʠʡ ʧʨʦʬ̔ʣʴ ʤʘʻ ʫʩʽ ʯʦʪʠʨʠ 

ʤʽʥʝʨʘʣʴʥʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ; ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʜʥʽʻʾ ʯʠ ʜʚʦʭ ʧʨʦʤʽʞʥʠʭ ʟʦʥ 

ʧʨʦʬʽʣʴ ʥʘʟʠʚʘʻʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤ; ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʜʥʽʻʾ ʯʠ ʙʽʣʴʰʝ ʚʝʨʭʥʽʭ ʟʦʥ 

ï ʥʝʧʦʚʥʠʤ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʦʢʨʝʤʠʭ ʡʦʛʦ ʟʦʥ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʧʝʪʨʦʪʠʧʫ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʟʘ ʷʢʠʤʠ ʚʽʥ ʫʪʚʦʨʠʚʩʷ. 

ʆʩʦʙʣʠʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʙʘʨʚʣʝʥʥʷ ʟʦʥʠ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʚ 

ʷʢʽʡ ʧʦʨʦʜʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʟʘʟʥʘʚʘʣʠ ʧʦʜʨʽʙʥʝʥʥʷ, ʜʝʟʽʥʪʝʛʨʘʮʽʾ, 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʽ ʧʦʯʘʪʢʦʚʦʛʦ ʚʠʣʫʛʦʚʫʚʘʥʥʷ. ʎʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʦʟʧʫʰʝʥʠʤʠ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʘʙʦ ʞʦʨʩʪʚʦʶ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. ʗʢ 

ʧʨʘʚʠʣʦ, ʧʦʨʦʜʠ ʱʝ ʟʙʝʨʽʛʘʶʪʴ ʧʝʨʚʠʥʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ. 

ʍʘʨʘʢʪʝʨʠʥʠʤ ʜʣʷ ʮʽʻʾ ʟʦʥʠ ʻ ʥʝʟʥʘʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʧʦʨʽʜ, ʧʨʦʩʷʢʥʝʥʥʷ ʾʭ 

ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ, ʩʝʨʝʮʠʪʠʟʘʮʽʷ ʽ ʩʣʘʙʢʘ ʢʘʦʣʽʥʽʪʠʟʘʮʽʷ ʧʣʘʛʽʦʢʣʘʟʽʚ, 
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ʯʘʩʪʢʦʚʝ ʟʘʤʽʱʝʥʥʷ ʪʝʤʥʦʢʦʣʽʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʛʽʜʨʦʩʣʶʜʘʤʠ. ɼʣʷ ʽʥʰʠʭ ʟʦʥ 

(ʟʘ ʚʠʡʥʷʪʢʦʤ ʟʦʥʠ ʣʘʪʝʨʠʪʽʚ) ʧʨʦʬʽʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʜʝ 

ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʽ ʤʽʥʝʨʘʣʠ ʧʝʨʝʪʚʦʨʶʚʘʣʠʩʷ ʥʘ ʩʢʣʘʜʥʽ ʛʣʠʥʠʩʪʽ 

ʩʠʣʽʢʘʪʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʥʘʙʫʪʪʷ ʙʽʣʦʛʦ, ʩʚʽʪʣʦ-ʩʽʨʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʨʽʟʥʠʤʠ ʚʽʜʪʽʥʢʘʤʠ (ʞʦʚʪʫʚʘʪʠʤʠ, ʟʝʣʝʥʢʫʚʘʪʠʤʠ, ʩʠʥʶʚʘʪʠ 

ʪʦʱʦ). ɻʦʣʦʚʚʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʪʫʪ ʻ ʢʘʦʣʽʥʽʪ, ʤʦʥʪʤʦʨʠʣʦʥʽʪ, ʛʘʣʫʘʟʠʪ, 

ʛʽʜʨʦʛʝʪʠʪ, ʛʽʜʨʦʭʣʦʨʠʪ, ʛʽʜʨʦʙʽʦʪʠʪ. ɼʣʷ ʟʦʥʠ ʣʘʪʝʨʠʪʽʚ ʭʘʨʘʢʪʝʨʥʝ ʩʽʨʝ, 

ʟʝʣʝʥʢʫʚʘʪʦ-ʩʽʨʝ, ʙʫʨʦʚʘʪʦ-ʞʦʚʪʝ, ʞʦʚʪʦ-ʯʝʨʚʦʥʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ 

ʛʽʧʝʨʛʝʥʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʮʽʻʾ ʟʦʥʠ ʻ ʛʽʙʩʠʪ, ʢʘʦʣʽʥʽʪ, ʙʝʡʜʝʣʽʪ. 

ɻʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʽ ʟʦʥʠ ʝʣʶʚʽʶ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʦʣʽʥʽʪʦʤ, ʛʘʣʫʘʟʠʪʦʤ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʤ, ʥʦʥʪʨʦʥʽʪʦʤ, 

ʙʝʡʜʝʣʽʪʦʤ, ʩʤʝʢʪʠʪʦʤ, ʭʣʦʨʠʪʦʤ, ʛʽʜʨʦʩʣʶʜʘʤʠ ʪʘ ʽʥ. ʂʽʣʴʢʽʩʪʴ ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʧʨʦʬʽʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʝʪʨʦʪʠʧʦʤ ʧʦʨʽʜ ʟʘ ʷʢʠʤ ʚʦʥʠ ʫʪʚʦʨʠʣʠʩʷ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʪʘʢʠʭ 

ʤʝʞʘʭ (ʫ %): ʫ ʟʦʥʽ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʤʝʥʰʝ 10; ʫ ʟʦʥʽ 

ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʟʨʦʩʪʘʻ ʚʽʜ 25 ʜʦ 80, ʘ ʚ ʟʦʥʽ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʪʘ 

ʦʢʠʩʥʝʥʥʷ ï ʚʽʜ 60 ʜʦ 98.  

ɸʥʘʣʽʟ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʫ ʧʝʨʚʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ ʟʘ ʨʽʟʥʠʤʠ ʟʘ ʛʝʥʝʟʠʩʦʤ ʽ ʩʢʣʘʜʦʤ ʧʝʪʨʦʪʠʧʘʤʠ ʧʦʨʽʜ ʧʦʢʘʟʘʚ 

(ʨʠʩ. 2.3ï2.5), ʱʦ ʚʤʽʩʪ SiO2 ʜʝʱʦ ʚʠʱʠʡ ʫ ʢʘʦʣʽʥʘʭ ʟʘ ʢʠʩʣʠʤʠ ʧʦʨʦʜʘʤʠ; 

ʚʤʽʩʪ Al2O3 ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʡ ʫ ʢʘʦʣʽʥʘʭ ʟʘ ʨʽʟʥʠʤʠ ʧʝʪʨʦʪʠʧʘʤʠ ʧʦʨʽʜ; ʚʤʽʩʪ 

Fe2O3 ʟʥʘʯʥʦ ʚʠʱʠʡ ʫ ʢʘʦʣʽʥʘʭ ʟʘ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ; ʚʤʽʩʪ TiO2 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,58ï1,9 %. ɿʘʛʘʣʦʤ, ʜʣʷ ʧʨʦʬʽʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ 

ʫʩʽʤʘ ʧʝʪʨʦʪʠʧʘʤʠ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʟʦʥʠ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʜʦ ʟʦʥʠ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʪʘ ʦʢʠʩʥʝʥʥʷ ʯʠ ʣʘʪʝʨʠʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ Al 2O3 ʪʘ Fe2O3 ʽ ʟʤʝʥʰʝʥʥʷ 

ʫʩʽʭ ʽʥʰʠʭ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ.  
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ʈʠʩ. 2.3 ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʫ ʢʘʦʣʽʥʽ 

ʧʝʨʚʠʥʥʦʤʫ ʟʘ ʛʨʘʥʽʪʘʤʠ ʨʘʧʘʢʽʚʽ. ʉʚ.  ̄ 5 

ʪʘ 15  

 

ʈʠʩ. 2.4 ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʫ ʢʘʦʣʽʥʽ 

ʧʝʨʚʠʥʥʦʤʫ ʟʘ ʙʽʦʪʠʪʦʚʠʤ ʛʥʝʡʩʦʤ. 

ʉʚ.  ̄18  

 

 

ʈʠʩ. 2.5 ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʫ ʢʘʦʣʽʥʽ 

ʧʝʨʚʠʥʥʦʤʫ ʟʘ ʛʘʙʨʦ-ʣʘʙʨʘʜʦʨʠʪʦʤ. 

ʉʚ.  ̄90 

 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ (ʟʘ ʚʠʡʥʷʪʢʦʤ ʛʽʧʝʨʛʝʥʥʠʭ ʤʽʥʝʨʘʣʽʚ) ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. ɿʘʟʚʠʯʘʡ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʩʪʽʡʢʽ 

ʜʦ ʛʽʧʝʨʛʝʥʥʠʭ ʫʤʦʚ ʤʽʥʝʨʘʣʠ. ʅʝʩʪʽʡʢʽ ʜʦ ʛʽʧʝʨʛʝʥʥʠʭ ʫʤʦʚ ʤʽʥʝʨʘʣʠ 

ʚ̔ʜʩʫʪʥʽ ʯʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʘʙʦ ʚ ʦʜʠʥʠʯʥʠʭ ʟʥʘʢʘʭ. 
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ʋ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʙʣʠʟʴʢʦ ʰʝʩʪʠʜʝʩʷʪʠ ʤʽʥʝʨʘʣʽʚ: ʛʨʘʬʽʪ, ʛʘʣʝʥʽʪ, ʤʦʣʽʙʜʝʥʽʪ, ʧʽʨʦʪʠʥ, 

ʭʘʣʴʢʦʧʽʨʠʪ, ʧʽʨʠʪ, ʤʘʨʢʘʟʠʪ, ʢʦʨʫʥʜ, ʛʝʤʘʪʠʪ, ʽʣʴʤʝʥʽʪ, ʰʧʽʥʝʣʴ, ʤʘʛʥʝʪʠʪ, 

ʩʬʝʥ, ʭʨʦʤʽʪ, ʨʫʪʠʣ, ʘʥʘʪʘʟ, ʙʨʫʢʽʪ, ʣʽʤʦʥʽʪ, ʧʽʨʦʣʶʟʠʪ, ʣʝʡʢʦʢʩʝʥ, ʬʣʶʦʨʠʪ, 

ʙʘʨʠʪ, ʛʽʧʩ, ʢʩʝʥʦʪʠʤ, ʘʧʘʪʠʪ, ʤʦʥʘʮʠʪ, ʢʘʣʴʮʠʪ, ʩʠʜʝʨʠʪ, ʮʠʨʢʦʥ, ʦʣʽʚʽʥ, 

ʪʦʧʘʟ, ʜʽʩʪʝʥ, ʘʥʜʘʣʫʟʠʪ, ʩʠʣʽʤʘʥʽʪ, ʬʽʙʨʦʣʽʪ, ʩʪʘʚʨʦʣʽʪ, ʛʨʘʥʘʪʠ, ʪʫʨʤʘʣʽʥ, 

ʛʽʧʝʨʩʪʝʥ, ʜʽʦʧʩʠʜ, ʪʨʝʤʦʣʽʪ, ʘʢʪʠʥʦʣʽʪ, ʘʟʙʝʩʪ, ʝʧʽʜʦʪ, ʮʦʽʟʠʪ, ʦʨʪʠʪ, ʙʽʦʪʠʪ, 

ʤʫʩʢʦʚʽʪ, ʭʣʦʨʠʪ, ʂ-ʰʧʘʪʠ, ʧʣʘʛʽʦʢʣʘʟʠ, ʢʚʘʨʮ ʪʘ ʽʥ. [53]. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʤʽʥʝʨʘʣʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʫʞʝ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʽ ʟʘʟʚʠʯʘʡ ʥʝ ʧʝʨʝʚʠʱʫʻ 

0,1 % ʢʦʣʝʢʪʠʚʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʘʢʮʝʩʦʨʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ, 

ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʚʘʞʢʦʾ ʬʨʘʢʮʽʾ ʰʣʽʭʘ, ʻ ʽʣʴʤʝʥʽʪ, ʽʥʦʜʽ ʨʘʟʦʤ ʟ 

ʣʝʡʢʦʢʩʝʥʦʤ, ʘʥʘʪʘʟ, ʘʧʘʪʠʪ, ʛʨʘʥʘʪ, ʜʽʩʪʝʥ, ʤʦʥʘʮʠʪ, ʨʫʪʠʣ, ʮʠʨʢʦʥ, ʽʥʦʜʽ 

ʛʨʘʥʘʪ, ʤʘʨʢʘʟʠʪ, ʩʠʜʝʨʠʪ ʪʘ ʽʥ. ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʽʟʥʠʭ ʧʝʪʨʦʪʠʧʽʚ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.1. 

 

ʊʘʙʣʠʮʷ. 2.1 ɺʤʽʩʪ ʘʢʮʝʩʦʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʧʝʪʨʦʪʠʧʽʚ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

 
ʄʽʥʝʨʘʣʠ ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʛʨʘʥʽʪʫ 

(ʘʧʣʽʪʦ-

ʧʝʛʤʘʪʦʾʜ-

ʥʦʛʦ) 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʤʽʛʤʘʪʠ-

ʪʽʚ 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʛʨʘʥʽʪʫ 

ʨʦʞʝʚʦʛʦ 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʯʘʨʥʦʢʽʪʽʚ 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʣʘʙʨʘʜʦ-

ʨʠʪʽʚ 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʛʘʙʨʦ-

ʣʘʙʨʘʜʦ-

ʨʠʪʽʚ 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʥʦʨʠʪʽʚ 

ʂʦʨʘ 

ʚʠʚʽʪʨʶ-

ʚʘʥʥʷ 

ʛʘʙʨʦ-

ʥʦʨʠʪʽʚ 

1 2 3 4 5 6 7 8 9 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʫ % 
ʎʠʨʢʦʥ 8,0 73,0 77,0 12,0 77,0 65,0 7,0 0,5 

ʈʫʪʠʣ 4,0 5,0 36,0  5,0 3,0 3,0 0,5 

ɯʣʴʤʝʥʽʪ 8,0 60,0 35,0 4,0 97,0 80,0 98,0 95,0 

ʃʝʡʢʦʢʩʝʥ 36,0 65,0 78,0 74,0 3,0 - 2,0 - 

ɸʥʘʪʘʟ 13,0 13,0 22,0 - - - - - 
ʉʠʣʽʤʘʥʽʪ 5,0 83,0 4,0 - - - - - 
ɼʽʩʪʝʥ 3,0 3,0 3,0 - 2,0 3,0 - - 

ɸʥʜʘʣʫʟʠʪ 1,0 15,0 3,0 - - - - - 
ɻʨʘʥʘʪ 76,0 98,0 94,0 - 3,0 2,0 2,0 - 

ɸʧʘʪʠʪ 10,0 80,0 10,0 - 96,0 95,0 95,0 95,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.3.1 

1 2 3 4 5 6 7 8 9 

ʊʫʨʤʘʣʽʥ - 2,0 4,0 - - - - - 
ʇʽʨʠʪ+ 

ʤʘʨʢʘʟʠʪ 

88,0 95,0 92,0 - 70,0 88,0 2,0 2,0 

ʄʦʥʘʮʠʪ 3,0 65,0 83,0 8,0 - - - - 
ʉʠʜʝʨʠʪ - - - - 60,0 90,0 2,0 - 

ʇʽʨʦʢʩʝʥ - - - - 59,0 7,0 - - 

ɹʽʦʪʠʪ - - -  10,0 96,0 10,0 2,0 

ɻʽʜʨʦʛʝʪʠʪ - - - - 10,0 3,0 2,0 - 

 

ɼʣʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʟʤʽʥʝʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʭʘʨʘʢʪʝʨʥʝ ʟʥʘʯʥʝ ʟʙʽʜʥʝʥʥʷ ʝʣʶʚʽʶ ʥʘ ʨʽʜʢʽʩʥʽ ʽ ʨʦʟʩʽʷʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʘʢʪʠʚʥʦ ʚʠʥʦʩʠʣʠʩʷ ʧʨʠ ʢʦʨʦʫʪʚʦʨʝʥʥʽ. ɺʛʦʨʫ ʟʘ ʧʨʦʬʽʣʝʤ ʝʣʶʚʽʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ V, Nb, Be, Sc; Ba, Bi,Mo,Ge ʚʝʜʫʪʴ ʩʝʙʝ ʽʥʝʨʪʥʦ. 

 

2.4 ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ  

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʩʬʦʨʤʫʚʘʣʠʩʷ ʨʝʣʽʢʪʦʚʽ ʧʦʢʣʘʜʠ ʩʪʽʡʢʠʭ 

ʜʦ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʽʥʝʨʘʣʽʚ: ʽʣʴʤʝʥʽʪʫ, ʟʦʣʦʪʘ, ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ ʪʘ 

ʛʽʧʝʨʛʝʥʥʽ ʧʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ, ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʪʘ ʽʥ. 

ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʽʣʴʤʝʥʽʪʫ. ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʽʣʴʤʝʥʽʪʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʟʘʭʽʜʥʦʾ ʽ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ (ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 20ï

50 ʢʛ/ʤ
3
, ʤʘʢʩʠʤʫʤ ʜʦ 100ï160 ʢʛ/ʤ

3
), ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ɻʦʨʦʜʠʱʝʥʩʴʢʦʛʦ 

(ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 40ï100 ʢʛ/ʤ
3
, ʤʘʢʩʠʤʫʤ 484 ʢʛ/ʤ

3
)  ̔ʚ ʤʝʞʘʭ 

ʉʤʽʣʷʥʩʴʢʦʛʦ (ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 40ï60 ʢʛ/ʤ
3
, ʤʘʢʩʠʤʫʤ 150 ʢʛ/ʤ

3
) 

ʤʘʩʠʚʽʚ. ʇʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʽʣʴʤʝʥʽʪʫ (ʧʦʥʘʜ 10 ʢʛ/ʤ
3
) ʪʘ ʮʠʨʢʦʥʫ (ʜʦ 13 ʢʛ/ʤ

3
) 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʠʭ ʰʘʨʽʚ 5-

20 ʤ. ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʽʣʴʤʝʥʽʪʫ ʥʝ ʤʘʶʪʴ ʟʥʘʯʥʦʛʦ ʣʘʪʝʨʘʣʴʥʦʛʦ 

ʧʦʰʠʨʝʥʥʷ.  
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ɯʣʴʤʝʥʽʪ ʟ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʨʦʟʤʽʨʦʤ ʽ ʩʚʽʞʽʩʪʶ ʟʝʨʝʥ, ʾʭ ʥʝʦʙʢʘʪʘʥʽʩʪʶ, ʩʤʦʣʷʥʦ-ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ ʽ 

ʩʠʣʴʥʠʤ ʙʣʠʩʢʦʤ, ʛʣʘʜʢʦʶ ʧʦʚʝʨʭʥʝʶ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʢʨʠʩʪʘʣʘʭ ʽ ʾʭ 

ʫʣʘʤʢʘʭ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,2 ʤʤ ʜʦ 2,2 ʤʤ ʟʘ ʜʦʚʛʦʶ ʚʽʩʩʶ.  

ɯʣʴʤʝʥʽʪ ʟ ʟʦʥʠ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʽ ʦʢʠʩʥʝʥʥʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʙʽʣʴʰ ʟʤʽʥʝʥʠʡ, ʡʦʛʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʦʢʠʩʥʝʥʦʛʦ ʘʙʦ ʩʣʘʙʢʦ ʚʠʣʫʞʝʥʦʛʦ. 

ʄʽʥʝʨʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʝʨʥʘʤʠ ʙʫʨʦʛʦ, ʩʚʽʪʣʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, ʜʣʷ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʥʠʡ ʪʴʤʷʥʠʡ ʙʣʠʩʢ. ʏʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʝʨʥʘ ʽʣʴʤʝʥʽʪʫ ʧʦʢʨʠʪʽ 

ʪʦʥʢʦʶ ʩʽʨʦ-ʙʽʣʦʶ ʧʣʽʚʢʦʶ ʣʝʡʢʦʢʩʝʥʽʟʘʮʽʽ, ʘ ʪʘʢʦʞ ʩʠʣʴʥʦ ʟʤʽʥʝʥʽ ʟʝʨʥʘ 

ʢʦʨʠʯʥʝʚʦ-ʙʝʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʟ ʨʦʟʚʠʥʝʥʠʤʠ ʟʘ ʥʠʤʠ ʜʨʽʙʥʠʤʠ ʢʨʠʩʪʘʣʘʤ 

ʨʫʪʠʣʫ.  

ʇʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʽʣʴʤʝʥʽʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʛʨʘʥʽʪʽʚ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʟʤʽʥʥʠʡ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,4 ʜʦ 112 ʢʛ/ʤ
3
. 

ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽʥʰʠʭ ʧʝʪʨʦʪʠʧʽʚ ʧʦʨʽʜ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 2 ʢʛ/ʤ
3
. 

ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʮʠʨʢʦʥʫ. ʆʩʥʦʚʥʠʤ ʚʤʽʩʪʠʣʠʱʝʤ ʝʣʶʚʽʘʣʴʥʠʭ 

ʨʦʟʩʠʧʽʚ ʮʠʨʢʦʥʫ ʻ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʦʾʜʽʚ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʚʤʽʩʪʠ 

ʮʠʨʢʦʥʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʝʣʶʚʽʾ ʟʘ ʛʨʘʥʽʪʽʚ-ʩʽʻʥʽʪʽʚ ʽ ʩʽʻʥʽʪʽʚ, ʷʢʽ ʦʙʣʷʤʦʚʫʶʪʴ 

ʤʘʩʠʚʠ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ɺʤʽʩʪ ʮʠʨʢʦʥʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʮʠʭ 

ʧʦʨʽʜ ʜʦʩʷʛʘʻ 13,4 ʢʛ/ʤ
3
. ɺʤʽʩʪ ʮʠʨʢʦʥʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽʥʰʠʭ 

ʧʝʪʨʦʪʠʧʽʚ ʧʦʨʽʜ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,2 ʢʛ/ʤ
3
. 

ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʤʦʥʘʮʠʪʫ. ʄʦʥʘʮʠʪ ʫ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʽʛʤʘʪʠʪʽʚ, ʛʥʝʡʩʽʚ ʽ ʛʨʘʥʽʪʦʾʜʽʚ ʽ ʡʦʛʦ ʚʤʽʩʪ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʥʘʚʝʜʝʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʊʘʢ ʚ ʝʣʶʚʽʾ ʟʘ ʤʽʛʤʘʪʠʪʘʤʠ ʚʤʽʩʪ 

ʤʦʥʘʮʠʪʫ ʜʦʩʷʛʘʻ 5,0 ʛ/ʤ
3
; ʚ ʝʣʶʚʽʾ ʟʘ ʛʥʝʡʩʘʤʠ ï 55 ʛ/ʤ

3
; ʚ ʝʣʶʚʽʾ ʟʘ 

ʛʨʘʥʽʪʦʾʜʘʤʠ ï 125 ʛ/ʤ
3
.  

ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʟʦʣʦʪʘ. ʉʫʯʘʩʥʽ, ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʽ ʨʦʟʨʦʙʢʠ ʚ 

ʛʘʣʫʟʽ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʟʦʣʦʪʘ ʽʟ ʛʣʠʥʠʩʪʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ 
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ʧʨʠʚʝʨʥʫʣʠ ʫʚʘʛʫ ʜʦ ʛʽʧʝʨʛʝʥʥʠʭ ʨʦʜʦʚʠʱ ʟʦʣʦʪʘ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʘʥʥʷ 

ʚʽʣʴʥʦʛʦ ʟʦʣʦʪʘ, ʧʫʭʢʽʩʪʴ ʽ ʜʝʟʽʥʪʝʛʨʦʚʘʥʥʽʩʪʴ ʨʫʜʥʦʾ ʧʦʨʦʜʠ, ʾʭ ʥʝʛʣʠʙʦʢʝ, ʘ 

ʧʦʜʝʢʫʜʠ ʧʦʚʝʨʭʥʝʚʝ ʟʘʣʷʛʘʥʥʷ, ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʽʟ 

ʢʦʨʽʥʥʠʤʠ ʨʦʜʦʚʠʱʘʤʠ ʽ ʨʫʜʦʧʨʦʷʚʘʤʠ, ʨʦʙʠʪʴ ʨʫʜʦʥʦʩʥʽ ʝʣʶʚʽʘʣʴʥʽ ʪʦʚʱʽ 

ʽʥʚʝʩʪʠʮʽʡʥʦ ʽ ʝʢʦʥʦʤʽʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ. 

ʋ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʨʦʟʚʽʜʘʥʦ ʜʚʘ 

ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ ʂʣʠʥʮʽʚʩʴʢʝ ʪʘ ʖʨʽʾʚʩʴʢʝ ʚ ʤʝʞʘʭ ʷʢʠʭ ʨʫʜʦʥʦʩʥʽ ʧʦʨʦʜʠ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʟʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʽʧʝʨʛʝʥʝʟʫ ʧʝʨʪʚʦʨʠʣʠʩʷ ʥʘ 

ʟʦʣʦʪʦʥʦʩʥʫ ʢʦʨʫ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ 20ï40 ʤʝʪʨʽʚ.  

ɸʚʪʦʨʦʤ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʦʤ ʪʘ ʆ. ʖ. ʐʝʩʪʘʢʦʚʠʤ 

ʜʦʩʣʽʜʞʝʥʦ ʨʦʟʧʦʜʽʣ ʟʦʣʦʪʘ ʪʘ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ-ʩʫʧʫʪʥʠʢʽʚ ʫ ʧʨʦʬʽʣʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ ʖʨʽʾʚʩʴʢʝ. ʌʘʢʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʢʦʦʨʜʠʥʘʪʠ ʡ ʦʧʠʩ ʩʚʝʨʜʣʦʚʠʥ, ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʦʣʦʪʘ ʽ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ-ʩʫʧʫʪʥʠʢʽʚ. 

ʖʨʽʾʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʨʘʟʪʘʰʦʚʘʥʝ ʚ 17 ʢʤ ʚʽʜ ʂʽʨʦʚʦʛʨʘʜʘ ʫ ʩʭʽʜʥʦʤʫ 

ʚʠʩʷʯʦʤʫ ʢʨʠʣʽ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʨʦʟʣʘʤʫ, ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ 

ʂʦʤʧʘʥʽʾʚʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ. ʈʦʜʦʚʠʱʝ ʥʘʣʝʞʠʪʴ ʜʦ ʩʭʽʜʥʦʛʦ ʝʢʟʦʢʦʥʪʘʢʪʫ 

ʅʦʚʦʫʢʨʘʾʥʩʴʢʦʛʦ ʛʨʘʥʽʪʦʾʜʥʦʛʦ ʤʘʩʠʚʫ ʟ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʠʤʠ ʛʥʝʡʩʘʤʠ 

ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ ʽʥʛʫʣʦ-ʽʥʛʫʣʝʮʴʢʦʾ ʩʝʨʽʾ [90, 130, 183]. 

ʇʦʨʦʜʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʟʦʣʦʪʝ ʟʨʫʜʝʥʽʥʥʷ ʻ ʛʥʝʡʩʠ ʙʽʦʪʠʪʦʚʽ ʟ ʧʽʜʣʝʛʣʠʤ 

ʚʤʽʩʪʦʤ ʛʨʘʥʘʪʘ, ʛʨʘʬʽʪʘ, ʢʦʨʜʽʻʨʠʪʘ ʪʘ ʙʫʜʽʥʠ ʩʢʘʨʥʦʾʜʽʚ [130]. ʅʝʟʥʘʯʥʝ 

ʧʦʰʠʨʝʥʥʷ ʚ ʨʦʟʨʽʟʽ ʤʘʶʪʴ ʘʧʣʽʪ-ʧʝʛʤʘʪʦʾʜʥʽ ʛʨʘʥʽʪʠ. ʈʫʜʦʚʤʽʩʥʘ ʪʦʚʱʘ 

ʤʝʪʘʤʦʨʬʽʟʦʚʘʥʘ ʚ ʫʤʦʚʘʭ ʘʤʬʽʙʦʣʽʪʦʚʦʾ ʬʘʮʽʾ ʽ ʯʘʩʪʢʦʚʦ ʛʨʘʥʽʪʠʟʦʚʘʥʘ [130]. 

ɿʦʣʦʪʦʨʫʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʣʽʥʽʡʥʠʭ ʟʦʥʘʭ ʦʢʚʘʨʮʶʚʘʥʥʷ ʽ 

ʤʝʪʘʩʦʤʘʪʦʟʫ.  

ʖʨʽʾʚʩʴʢʝ ʨʦʜʦʚʠʱʝ ʟʘ ʜʘʥʠʤʠ ʉ. ɺ. ʅʝʯʘʻʚʘ ʥʘʣʝʞʠʪʴ ʜʦ ʟʦʣʦʪʦ-

ʢʚʘʨʮʦʚʦʾ ʬʦʨʤʘʮʽʾ ʟ ʰʝʻʣʽʪʦʤ ʽ ʥʝʟʥʘʯʥʦʶ ʩʫʣʴʬʽʜʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ. 

ʆʩʥʦʚʥʠʤʠ ʨʫʜʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʻ ʩʘʤʦʨʦʜʥʝ ʟʦʣʦʪʦ, ʧʽʨʠʪ, ʧʽʨʦʪʠʥ, 
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ʭʘʣʴʢʦʧʽʨʠʪ, ʘʨʩʝʥʦʧʽʨʠʪ, ʣʴʦʣʽʥʛʽʪ, ʩʬʘʣʝʨʠʪ, ʛʘʣʝʥʽʪ, ʤʘʨʢʘʟʠʪ, ʤʘʣʴʜʦʥʽʪ, 

ʩʘʤʦʨʦʜʥʠʡ ʚʽʩʤʫʪ [130].  

ʉʘʤʦʨʦʜʥʝ ʟʦʣʦʪʦ ʨʦʟʤʽʨʦʤ 0,001ï1,0 ʤʤ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, 

ʪʘʢ ʽ ʚ ʟʨʦʩʪʢʘʭ ʽʟ ʫʢʘʟʘʥʠʤʠ ʤʽʥʝʨʘʣʘʤʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʤʘʣʴʜʦʥʽʪʫ [130]. 

ʌʦʨʤʘ ʟʝʨʝʥ ʟʦʣʦʪʘ ʽʟʦʤʝʪʨʠʯʥʘ, ʧʣʘʩʪʠʥʯʘʩʪʘ, ʢʨʘʧʣʝ-, ʛʘʯʢʦʧʦʜʽʙʥʘ; 

ʧʨʦʙʥʽʩʪʴ 930ï980 [130]. ɺʤʽʩʪ ʟʦʣʦʪʘ ï ʜʦ 34,5 ʛ/ʪ, ʘ ʚ ʦʢʨʝʤʠʭ ʧʨʦʙʘʭ ï ʜʦ 

153,8 ʛ/ʪ [130]. ɺʤʽʩʪ ʟʦʣʦʪʘ 0,008ï0,4 ʛ/ʪ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʨʝʦʣʴʥʽ ʟʦʥʠ ʟʦʣʦʪʦʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʷʢʽ ʢʦʥʪʨʦʣʶʻ ʧʝʨʝʚʘʞʥʦ ʧʣʽʢʘʪʠʚʥʘ ʪʝʢʪʦʥʽʢʘ. ɺʤʽʩʪ ʟʦʣʦʪʘ 

ʧʦʥʘʜ 0,4 ʛ/ʪ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʫʜʦʥʦʩʥʽ ʟʦʥʠ ʽʟ ʧʨʦʤʠʩʣʦʚʦ ʟʥʘʯʫʱʠʤʠ 

ʟʦʣʦʪʦʨʫʜʥʠʤʠ ʪʽʣʘʤʠ. ʎʽ ʟʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʠʟôʶʥʢʪʠʚʥʦʶ 

ʪʝʢʪʦʥʽʢʦʶ ʟ ʧʝʨʝʚʘʞʘʶʯʠʤ ʨʦʟʚʠʪʢʦʤ ʦʢʚʘʨʮʶʚʘʥʥʷ. ɽʣʝʤʝʥʪʠ-ʩʫʧʫʪʥʠʢʠ 

ʟʦʣʦʪʘ ï As, Bi, W, Ag, Cu [90].  

ʇʦʚʩʶʜʥʦ ʥʘ ʧʣʦʱʽ ʨʦʜʦʚʠʱʘ ʧʦ ʨʫʜʦʥʦʩʥʠʤ ʧʦʨʦʜʘʤ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʨʦʟʚʠʥʫʪʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ 20 ï 40 ʤ. ɿʘ 

ʭʘʨʘʢʪʝʨʦʤ ʧʦʰʠʨʝʥʥʷ ʫ ʧʣʘʥʽ ʢʦʨʫ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʣʦʱʦʚʫ ʽ 

ʣʽʥʽʡʥʫ. ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ ʛʥʝʡʩʘʤʠ ʤʘʻ ʧʣʦʱʦʚʫ, ʚʠʜʦʚʞʝʥʫ ʚ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʬʦʨʤʫ, ʽ ʥʝʚʠʪʨʠʤʘʥʫ ʧʦʪʫʞʥʽʩʪʴ ʦʢʨʝʤʠʭ ʟʦʥ. 

ɿʦʥʘʣʴʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʥʘʷʚʥʦʩʪʽ ʪʨʴʦʭ ʟʦʥ (ʟʥʠʟʫ 

ʚʛʦʨʫ): ʟʦʥʘ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ; ʟʦʥʘ ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ; ʟʦʥʘ 

ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʪʘ ʦʢʠʩʥʝʥʥʷ [90, 183]. 

ɿʦʥʘ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ 

ʬʽʟʠʯʥʠʤ ʚʠʚʽʪʨʶʚʘʥʥʷʤ ʽ ʧʦʯʘʪʢʦʚʦʶ ʩʪʘʜʽʻʶ ʛʽʜʨʘʪʘʮʽʾ ʩʠʣʽʢʘʪʽʚ. 

ɼʦʤʽʥʫʶʪʴ ʤʽʥʝʨʘʣʠ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ; ʩʝʨʝʜ ʛʽʧʝʨʛʝʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ʥʘʷʚʥʽ 

ʛʽʜʨʦʩʣʶʜʘ, ʛʽʜʨʦʭʣʦʨʠʪ, ʢʘʨʙʦʥʘʪʠ. ɼʝʟʽʥʪʝʛʨʦʚʘʥʽ ʛʥʝʡʩʠ ʤʘʶʪʴ ʩʽʨʠʡ, 

ʪʝʤʥʦ-ʩʽʨʠʡ ʢʦʣʽʨ ʟʽ ʩʣʘʙʢʠʤ ʟʝʣʝʥʢʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ; ʘʧʣʽʪ-ʧʝʛʤʘʪʦʾʜʥʽ 

ʛʨʘʥʽʪʠ ʪʨʽʱʠʥʫʚʘʪʽ, ʢʨʠʭʢʽ. 

ɿʦʥʘ ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʽʥʮʝʚʦʶ ʛʽʜʨʘʪʘʮʽʻʶ 

ʩʠʣʽʢʘʪʽʚ ʽ ʧʦʯʘʪʢʦʤ ʛʽʜʨʦʣʽʟʫ. ɻʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ ʧʦʨʦʜʘ ʥʝʟʘʣʝʞʥʦ 
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ʚʽʜ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʩʫʙʩʪʨʘʪʫ ʤʘʻ ʤʘʡʞʝ ʘʥʘʣʦʛʽʯʥʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 

ʽʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʤʽʩʪʽ ʦʢʨʝʤʠʭ ʤʽʥʝʨʘʣʽʚ (%): ʢʘʦʣʽʥʽʪ ï 15ï

65; ʢʚʘʨʮ ï 5ï30; ʛʽʜʨʦʩʣʶʜʘ ï 10ï50 [90, 183]. 

ɿʦʥʘ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʽ ʦʢʠʩʥʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʢʘʦʣʽʥʦʚʦʾ ʙʽʣʦʾ ʘʙʦ 

ʩʚʽʪʣʦ-ʩʽʨʦʾ ʧʦʨʦʜʠ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ (%): ʢʘʦʣʽʥʽʪ ï ʜʦ 85; ʢʚʘʨʮ ï ʜʦ 40ï

70.  

ʉʫʣʴʬʽʜʠ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʫ ʟʦʥʽ ʛʽʧʝʨʛʝʥʝʟʫ ʨʫʡʥʫʶʪʴʩʷ ʽ ʟʦʣʦʪʦ ʪʘ 

ʡʦʛʦ ʝʣʝʤʝʥʪʠ-ʩʫʧʫʪʥʠʢʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʛʽʜʨʦʛʝʥʥʽ ʬʦʨʤʠ ʡ ʤʽʛʨʫʶʪʴ ʫ 

ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʘʥʦʤʘʣʽʾ ʥʘ ʛʝʦʭʽʤʽʯʥʠʭ ʙʘʨôʻʨʘʭ ʫ 

ʧʨʦʬʽʣʽ ʝʣʶʚʽʶ. ʅʘ ʧʦʚʝʨʭʥʽ ʟʦʥ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʟʥʘʯʥʽ 

ʣʦʢʘʣʴʥʽ ʧʽʜʥʷʪʪʷ ʽ ʟʥʘʯʥʫ ʟʘʧʘʜʠʥʫ, ʷʢʘ ʚ ʟʦʥʽ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʽ 

ʦʢʠʩʥʝʥʥʷ ʧʝʨʝʭʦʜʠʪʴ ʫ ʜʚʘ ʤʝʥʰ ʚʠʨʘʞʝʥʽ ʚ ʨʝʣʴʻʬʽ ʟʥʠʞʝʥʥʷ (ʨʠʩ. 2.6). 

ɸʥʦʤʘʣʽʾ ʟʦʣʦʪʘ ʚ ʟʦʥʽ ʜʠʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʤʘʡʞʝ ʟʙʽʛʘʶʪʴʩʷ 

ʽʟ ʟʥʠʞʝʥʥʷʤ ʫ ʨʝʣʴʻʬʽ ʧʦʚʝʨʭʥʽ ʽ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʘʥʦʤʘʣʽʡ ʟʦʣʦʪʘ ʫ 

ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʦʜʘʭ (ʨʠʩ. 2.6, 2.7). ʋ ʟʦʥʽ ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʘʥʦʤʘʣʽʾ 

ʟʦʣʦʪʘ ʟʤʽʱʫʶʪʴʩʷ ʽ ʧʨʦʩʪʦʨʦʚʦ ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʟ ʘʥʦʤʘʣʽʷʤʠ ʟʦʣʦʪʘ ʫ ʟʦʥʽ, ʷʢʘ 

ʟʘʣʷʛʘʻ ʥʠʞʯʝ. ʋ ʟʦʥʽ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʽ ʦʢʠʩʥʝʥʥʷ ʘʥʦʤʘʣʽʷ ʟʦʣʦʪʘ 

ʧʨʦʩʪʦʨʦʚʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʘʥʦʤʘʣʽʻʶ ʟʦʣʦʪʘ ʫ ʟʦʥʽ, ʷʢʘ ʟʘʣʷʛʘʻ ʥʠʞʯʝ ʽ 

ʜʦʜʘʪʢʦʚʦ ʟôʷʚʣʷʻʪʴʩʷ ʱʝ ʦʜʥʘ ʥʝʟʥʘʯʥʘ ʘʥʦʤʘʣʽʷ (ʨʠʩ. 2.7). 

ʉʨʽʙʣʦ ʚ ʟʦʥʘʭ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʘʚʫʚʘʥʥʷ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ 

ʫʪʚʦʨʶʻ ʜʚʽ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ ʢʦʥʪʨʘʩʪʥʽ ʘʥʦʤʘʣʽʾ, ʷʢʽ ʧʨʦʩʪʦʨʦʚʦ ʟʙʽʛʘʶʪʴʩʷ 

(ʨʠʩ. 2.8). ʋ ʟʦʥʽ ʢʽʥʮʝʚʦʛʦ ʛʽʜʨʦʣʽʟʫ ʽ ʦʢʠʩʥʝʥʥʷ ʩʨʽʙʣʦ ʬʦʨʤʫʻ ʧʣʦʱʦʚʫ, 

ʨʽʚʥʦʤʽʨʥʫ ʘʥʦʤʘʣʴʥʫ ʟʦʥʫ (ʜʠʚ. ʨʠʩ. 2.8).   

ɸʥʦʤʘʣʽʾ ʤʽʜʽ ʚ ʫʩʽʭ ʪʨʴʦʭ ʟʦʥʘʭ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ ʜʚʦʤʘ-ʪʨʴʦʤʘ ʧʽʢʘʤʠ ʽ 

ʧʨʦʩʪʦʨʦʚʦ ʥʝ ʟʙʽʛʘʶʪʴʩʷ (ʜʠʚ. ʨʠʩ. 2.9). 

ʋ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʦʣʦʪʦ, ʩʨʽʙʣʦ ʽ ʤʽʜʴ çʚʝʜʫʪʴè ʩʝʙʝ ʧʦ-

ʨʽʟʥʦʤʫ. ɰʭ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦ ʨʦʟʭʦʜʷʪʴʩʷ, ʪʦ ʩʭʦʜʷʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʟʦʥʘʭ ʝʣʶʚʽʘʣʴʥʦʾ ʪʦʚʱʽ.  
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ʊʘʢ, ʫ ʟʦʥʽ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ ʟʙʽʛʘʶʪʴʩʷ ʣʠʰʝ 

ʘʥʦʤʘʣʽʾ ʟʦʣʦʪʘ ʽ ʩʨʽʙʣʘ ʘʙʦ ʤʽʜʽ ʡ ʩʨʽʙʣʘ; ʫ ʟʦʥʽ ʧʦʯʘʪʢʦʚʦʛʦ ʛʽʜʨʦʣʽʟʫ 

ʘʥʦʤʘʣʽʾ ʟʦʣʦʪʘ, ʩʨʽʙʣʘ ʽ ʤʽʜʽ ʧʨʦʩʪʦʨʦʚʦ ʥʝ ʟʙʽʛʘʶʪʴʩʷ; ʫ ʟʦʥʽ ʢʽʥʮʝʚʦʛʦ 

ʛʽʜʨʦʣʽʟʫ ʽ ʦʢʠʩʥʝʥʥʷ ʘʥʦʤʘʣʽʾ ʟʦʣʦʪʘ, ʤʽʜʽ ʽ ʩʨʽʙʣʘ ʧʨʦʩʪʦʨʦʚʦ ʟʙʽʛʘʶʪʴʩʷ 

ʣʠʰʝ ʚ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʘʭ; ʯʘʩʪʽʰʝ ʧʨʦʩʪʦʨʦʚʦ ʟʙʽʛʘʶʪʴʩʷ ʣʠʰʝ ʘʥʦʤʘʣʽʾ 

ʟʦʣʦʪʘ ʽ ʤʽʜʽ [90]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʤʽʥʝʨʘʣʽʚ-ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʟʦʣʦʪʘ, ʤʽʜʽ ʪʘ ʩʨʽʙʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ 

ʟʦʥʘʭ, ʽ ʪʦʤʫ ʚ ʢʦʞʥʽʡ ʟʦʥʽ ʽʩʥʫʻ ʜʞʝʨʝʣʦ ʤʽʛʨʘʮʽʡʥʦ-ʟʜʘʪʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʘʷʚʥʽʩʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʘʥʦʤʘʣʽʡ ʟʦʣʦʪʘ, ʤʽʜʽ ʡ ʩʨʽʙʣʘ ʚ ʨʦʟʨʽʟʽ ʡ ʟʘ 

ʣʘʪʝʨʘʣʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʘʢʪʠʚʥʫ ʤʽʛʨʘʮʽʶ ʫ ʛʽʜʨʦʛʝʥʥʽʡ 

ʬʦʨʤʽ ʫ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ [90]. ɻʝʦʭʽʤʽʯʥʽ ʙʘʨôʻʨʠ, ʥʘ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʦʣʦʪʘ, ʤʽʜʽ ʪʘ ʩʨʽʙʣʘ, ʦʙʫʤʦʚʣʝʥʽ ʟʤʽʥʦʶ 

ʣʽʪʦʣʦʛʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʚ ʧʨʦʬʽʣʽ ʝʣʶʚʽʶ ʽ ʨʅ, Eh ʩʝʨʝʜʦʚʠʱʘ [183]. ʋ 

ʢʦʞʥʽʡ ʽʟ ʟʦʥ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽʩʥʫʶʪʴ ʜʽʣʷʥʢʠ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʽ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʟʦʣʦʪʘ, ʤʽʜʽ ʡ ʩʨʽʙʣʘ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʽʩʥʽ ʛʝʦʭʽʤʽʯʥʽ ʟʚôʷʟʢʠ 

ʝʣʝʤʝʥʪʽʚ ʧʽʜʛʨʫʧʠ ʤʽʜʽ, ʷʢʽ ʽʩʥʫʶʪʴ ʚ ʝʥʜʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʨʫʡʥʫʶʪʴʩʷ ʚ 

ʝʢʟʦʛʝʥʥʠʭ ʫʤʦʚʘʭ. ʉʭʦʜʞʝʥʥʷ ʽ ʨʦʟʭʦʜʞʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʰʣʷʭʽʚ ʟʦʣʦʪʘ, 

ʩʨʽʙʣʘ ʽ ʤʽʜʽ ʚ ʟʦʥʽ ʛʽʧʝʨʛʝʥʝʟʫ ʦʙʫʤʦʚʣʝʥʽ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʶ ʧʨʦʷʚʽʚ 

ʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʟʥʘʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʟʜʘʪʥʽʩʪʶ ʾʭ 

ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʨʝʚʽʟʽʡʥʠʭ ʨʦʙʽʪ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱʘ ʖʨʽʾʚʩʴʢʝ. 

ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ. ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ ʧʦʚôʷʟʘʥʽ 

ʟ ʚʝʨʭʥʴʦʶ ʟʦʥʦʶ ʣʘʪʝʨʠʪʥʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʥʦʨʪʦʟʠʪʽʚ, ʛʘʙʨʦ-

ʘʥʦʨʪʦʟʠʪʽʚ, ʛʘʙʨʦ ʽ ʛʘʙʨʦ-ʥʦʨʠʪʽʚ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ. 

ʇʦʪʫʞʥʽʩʪʴ ʣʘʪʝʨʠʪʥʠʭ ʙʦʢʩʠʪʽʚ ʚʽʜ 0,9 ʜʦ 7,1 ʤ. ʉʝʨʝʜ ʣʘʪʝʨʠʪʥʠʭ ʙʦʢʩʠʪʽʚ 
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ʧʝʨʝʚʘʞʘʶʪʴ ʢʘʤôʷʥʠʩʪʽ ʟʘʣʽʟʠʩʪʽ ʨʽʟʥʦʚʠʜʠ ʙʦʙʦʚʦʾ ʩʪʨʫʢʪʫʨʠ. ʄʽʥʝʨʘʣʴʥʠʡ 

ʪʠʧ ʣʘʪʝʨʠʪʥʠʭ ʙʦʢʩʠʪʽʚ ï ʛʽʜʨʦʛʝʪʠʪ-ʛʽʙʩʠʪʦʚʠʡ ʽ ʛʽʜʨʦʛʝʪʠʪ-ʙʝʤʽʪ-

ʛʽʙʩʠʪʦʚʠʡ. ʈʘʟʦʤ ʟ ʬʣʶʚʽʘʣʴʥʠʤʠ ʙʦʢʩʠʪʘʤʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʚʽʢʫ 

ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʝ ʉʤʽʣʷʥʩʴʢʝ ʨʦʜʦʚʠʱʝ 

ʙʦʢʩʠʪʽʚ. ʊʫʪ ʢʦʣʽʨ ʙʦʢʩʠʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ ʜʦ ʩʚʽʪʣʦ-ʩʽʨʦʛʦ. 

ʇʝʨʝʚʘʞʘʶʪʴ ʢʘʤʷʥʠʩʪʽ ʙʦʢʩʠʪʠ ʟ ʨʝʣʽʢʪʦʚʦʶ ʽ ʽ ʙʦʙʦʚʦʶ ʪʝʢʩʪʫʨʦʶ. ɺʤʽʩʪ 

SiO2 = 4-15%, Al 2O3=31-50%, Fe2ʆ+Fe2O3=8-37%. 

ɽʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʢʘʦʣʽʥʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʨʽʟʥʽ ʨʦʢʠ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʆ. ɭ.ʌʫʨʩʘ, ʃ. ʄ. ʉʫʭʘʨʻʚʘ, 

ɺ. ɸ. ɻʦʣʫʙʻʚʘ, ʄ. ʆ. ʉʘʤʘʨʽʥʘ, ɼ. ʌ. ɺʦʣʦʜʽʥʘ, ɺ. ɯ. ʉʠʚʦʢʦʥʷ, ʃ.ʆ. 

ʌʘʣʴʢʦʚʠʯʘ, ɺ. ʆ. ɼʫʙʠʢʘ ʪʘ ʽʥ. ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʽ 

ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʷʚʠ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ: ɹʝʞʙʘʡʨʘʢʩʴʢʠʡ, ɹʽʣʷʾʚʩʴʢʠʡ, 

ɹʦʙʨʠʥʝʮʴ, ɼʤʠʪʨʽʚʩʴʢʠʡ, ʃʦʟʦʚʘʪʩʴʢʠʡ, ʅʦʚʦ-ʇʘʚʣʽʚʩʴʢʠʡ, ʆʢʩʘʥʠʥʦ, ʈʽʚʥʝ 

[49]. ʉʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 7,3 ʤ 

(ɹʝʞʙʘʡʨʘʢʩʴʢʠʡ) ʜʦ 17,84 ʤ (ʈʽʚʥʝ). ʋʪʚʦʨʠʣʠʩʷ ʧʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ ʚ ʝʣʶʚʽʾ 

ʟʘ ʧʦʨʬʽʨʦʙʣʘʩʪʦʚʠʤʠ ʛʽʧʝʨʩʪʝʥ-ʙʽʦʪʠʪ-ʛʨʘʥʘʪʦʚʠʤʠ ʛʨʘʥʽʪʘʤʠ, 

ʧʦʨʬʽʨʦʙʣʘʩʪʦʚʠʤʠ ʛʨʘʥʽʪʘʤʠ, ʢʨʫʧʥʦʧʦʨʬʽʨʦʙʣʘʩʪʦʚʠʤʠ ʪʨʘʭʽʪʦʾʜʥʠʤʠ 

ʛʨʘʥʽʪʘʤʠ, ʤʦʥʮʦʥʽʪʘʤʠ, ʤʽʛʤʘʪʠʪʘʤʠ ʜʨʽʙʥʦʧʦʨʬʽʨʦʙʣʘʩʪʦʚʠʭ ʛʨʘʥʽʪʽʚ, ʷʢʽ 

ʧʨʦʨʚʘʥʽ ʞʠʣʘʤʠ ʘʧʣʽʪʦ-ʧʝʛʤʘʪʦʾʜʥʠʭ ʛʨʘʥʽʪʽʚ. ʉʝʨʝʜ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʥʦʨʤʘʣʴʥʽ ʽ ʣʫʞʥʽ, ʘ ʩʝʨʝʜ ʥʦʨʤʘʣʴʥʠʭ ï ʚʠʩʦʢʦʷʢʽʩʥʽ ʽ 

ʨʷʜʦʚʽ. ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʛʘʣʫʟʝʚʠʤʠ 

ɼʉʊʋ (ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ, ʜʠʩʧʝʨʩʥʽʩʪʴ, 

ʙʽʣʠʟʥʘ, ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ). ɼʦ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʥʘʣʝʞʘʪʴ ʙʽʣʽ ʽ ʩʚʽʪʣʦʟʘʙʘʨʚʣʝʥʽ 

ʚʽʜʤʽʥʠ ʫ ʟʙʘʛʘʯʝʥʦʤʫ ʧʨʦʜʫʢʪʽ ʷʢʠʭ ʚʤʽʩʪ Fe2O3+TiO2 ʥʝ ʧʝʨʝʚʠʱʫʻ 1 %, ʘ 

ʙʽʣʠʟʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 84 %. ʇʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ ʢʨʘʱʦʾ ʷʢʦʩʪʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ ʛʨʘʥʽʪʘʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʤʽʩʮʷʭ ʜʝ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ 

ʧʨʦʨʠʚʘʶʪʴʩʷ ʧʝʛʤʘʪʦʾʜʥʠʤʠ ʯʠ ʘʧʣʽʪʦʚʠʤʠ ʞʠʣʘʤʠ. ɺʤʽʩʪ ʢʚʘʨʮʫ ʚ ʪʘʢʠʭ 
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ʢʘʦʣʽʥʘʭ ʩʪʘʥʦʚʠʪʴ 40ï60 % ʽ ʚʽʥ ʣʝʛʢʦ ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʧʨʠ ʚʽʜʤʫʯʫʚʘʥʥʽ 

ʢʘʦʣʽʥʽʚ.  

ɺʤʽʩʪʠ ʦʩʥʦʚʥʠʭ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʫ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʘʭ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʷʚʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʪʘʢʠʭ ʤʝʞʘʭ (%): SiO2=44,8ï52,9; 

Fe2O3=0,14ï12,02; TiO2=0,08ï0,68; SO3=0,02ï0,27 Al 2O3=29,4ï47,11; CaO= 

0,25ï1,38. ɺʦʛʥʝʪʨʠʚʢʽʩʪʴ 1710ï1770 Áʉ; ʙ̔ ʣʠʟʥʘ 70ï94,8 % [49]. 

ɿʘ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʠʨʦʚʠʥʘ ʟʙʘʛʘʯʝʥʠʭ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 

ʧʨʠʜʘʪʥʘ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʰʘʤʦʪʥʠʭ ʚʠʨʦʙʽʚ, ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʢʝʨʘʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʧʝʨʰʦʛʦ ʽ 

ʚʠʱʦʛʦ ʩʦʨʪʫ ʚ ʧʘʧʝʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [49]. 

ʆʪʞʝ, ʨʫʜʦʥʦʩʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʤʽʥʝʨʘʛʝʥʽʯʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ 

ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ. ɹʽʣʴʰʽʩʪʴ ʨʫʜʥʠʭ ʪʽʣ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ ʥʠʤʠ, ʫʪʚʦʨʶʶʯʠ ʨʫʜʦʥʦʩʥʽ ʟʦʥʠ ʚ 

ʧʫʭʢʽʡ ʪʦʚʱʽ ʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ, ʷʢʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʚʪʦʨʶʶʪʴ ʢʦʥʪʫʨʠ 

ʨʫʜʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʙʘʛʘʯʝʥʽ ʩʪʽʡʢʠʤʠ ʜʦ ʧʨʦʮʝʩʽʚ ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʽʥʝʨʘʣʘʤʠ, 

ʟʦʢʨʝʤʘ ʽʣʴʤʝʥʽʪʦʤ, ʮʠʨʢʦʥʦʤ, ʨʫʪʠʣʦʤ, ʤʦʥʘʮʠʪʦʤ, ʟʦʣʦʪʦʤ ʨʦʜʦʚʠʱʘ ʽ 

ʨʫʜʦʧʨʦʷʚʠ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʯʘʩʪʠʥʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʤʘʻ ʛʽʧʝʨʛʝʥʥʝ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʷʚʥʽʩʪʴ ʫ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʫʜʦʧʨʦʷʚʽʚ ʽ ʨʦʜʦʚʠʱ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʷʢ ʤʽʥʝʨʘʛʝʥʽʻʶ, ʪʘʢ ʽ 

ʧʝʪʨʦʪʠʧʦʤ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ. ɼʦ ʪʘʢʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʥʘʣʝʞʘʪʴ ʧʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ, ʙʦʢʩʠʪʠ, ʽʥʬʽʣʴʪʨʘʮʽʡʥʽ ʧʨʦʷʚʠ U, Au ʪʘ ʽʥ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2. ɿ̫ ʩʦʚʘʥʦ, ʦɦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʟʘ ʧʦʣʽʛʝʥʥʠʤʠ, 

ʧʦʣʽʭʨʦʥʥʠʤʠ, ʨʽʟʥʦʛʦ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʝʬʫʟʠʚʥʠʤʠ, 

ʽʥʪʨʫʟʠʚʥʠʤʠ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 
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ʩʬʦʨʤʫʚʘʣʠʩʷ ʧʦʪʫʞʥʽ ʢʘʦʣʽʥʦʚʽ ʪʘ ʣʘʪʝʨʠʪʥʽ, ʧʣʦʱʦʚʽ ʽ ʣʽʥʽʡʥʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʟʘʣʠʰʢʦʚʽ (ʧʝʨʝʚʘʞʥʦ ʩʪʽʡʢʽ ʚ 

ʛʽʧʝʨʛʝʥʥʠʭ ʫʤʦʚʘʭ ʤʽʥʝʨʘʣʠ, ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʘ, ʨʽʜʢʽʩʥʦʤʝʪʘʣʴʥʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʪʦʱʦ) ʪʘ ʛʽʧʝʨʛʝʥʥʽ (ʧʝʨʚʠʥʥʽ ʢʘʦʣʽʥʠ, ʙʦʢʩʠʪʠ, ʽʥʬʽʣʴʪʨʘʮʽʡʥʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʟʦʣʦʪʘ, ʫʨʘʥʫ ʪʦʱʦ). 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ, ʪʠʧ, ʧʦʪʫʞʥʽʩʪʴ, ʙʫʜʦʚʘ ʧʨʦʬʽʣʶ ʪʘ 

ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ 

ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʠʤʠ ʽ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʷʚʥʽʩʪʶ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ.  

ʋ ʧʣʠʥʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʘʟʥʘʚʘʣʠ ʨʦʟʤʠʚʫ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʾʭ 

ʧʨʦʬʽʣʽ ʟʘʟʥʘʣʠ ʯʘʩʪʢʦʚʦʛʦ ʯʠ ʧʦʚʥʦʛʦ (ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ) ʨʦʟʤʠʚʫ. 

ʅʘʚʝʜʝʥʦ ʢʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʝʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ ʽʣʴʤʝʥʽʪʫ, 

ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ, ʟʦʣʦʪʘ, ʙʦʢʩʠʪʽʚ, ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ. ɼʦʩʣʽʜʞʝʥʦ 

ʨʦʟʧʦʜʽʣ ʟʦʣʦʪʘ ʪʘ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ-ʩʫʧʫʪʥʠʢʽʚ (ʩʨʽʙʣʦ, ʤʽʜʴ) ʫ ʧʨʦʬʽʣʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ ʖʨʽʾʚʩʴʢʝ. ɿ ʷʩʦʚʘʥʦ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʥʝʨʘʣʽʚ-ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʟʦʣʦʪʘ, ʤʽʜʽ ʪʘ ʩʨʽʙʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʟʦʥʘʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʽ ʪʦʤʫ ʚ ʢʦʞʥʽʡ ʟʦʥʽ ʽʩʥʫʻ 

ʜʞʝʨʝʣʦ ʤʽʛʨʘʮʽʡʥʦ-ʟʜʘʪʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʅʘʷʚʥʽʩʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʘʥʦʤʘʣʽʡ 

ʟʦʣʦʪʘ, ʤʽʜʽ ʡ ʩʨʽʙʣʘ ʚ ʨʦʟʨʽʟʽ ʡ ʟʘ ʣʘʪʝʨʘʣʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʭ ʘʢʪʠʚʥʫ ʤʽʛʨʘʮʽʶ ʫ ʛʽʜʨʦʛʝʥʥʽʡ ʬʦʨʤʽ ʫ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʩʥʽ ʛʝʦʭʽʤʽʯʥʽ ʟʚôʷʟʢʠ ʟʦʣʦʪʘ, ʤʽʜʽ ʽ ʩʨʽʙʣʘ, ʷʢʽ ʽʩʥʫʶʪʴ ʚ 

ʝʥʜʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʟʘ ʛʽʧʝʨʛʝʥʥʠʭ ʫʤʦʚ ʨʫʡʥʫʶʪʴʩʷ.   

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʭʦʜʞʝʥʥʷ ʽ ʨʦʟʭʦʜʞʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʰʣʷʭʽʚ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʟʦʥʽ ʛʽʧʝʨʛʝʥʝʟʫ ʦʙʫʤʦʚʣʝʥʽ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʶ ʧʨʦʷʚʽʚ ʛʝʦʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘʟʥʘʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʟʜʘʪʥʽʩʪʶ ʾʭ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ.  
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ʈʆɿɼɯʃ 3 

ʇʈʆʉʊʆʈʆɺɽ ʇʆʐʀʈɽʅʅʗ, ʈɽʏʆɺʀʅʅʀʁ ʉʂʃɸɼ, 

ʌɸʎɯɸʃʔʅɯ ʋʄʆɺʀ ʋʊɺʆʈɽʅʅʗ ʊɸ ʂʆʈʀʉʅɯ ʂʆʇɸʃʀʅʀ 

ʅʀɾʅʔʆʂʈɽʁɼʆɺʀʍ ʂʆʅʊʀʅɽʅʊɸʃʔʅʀʍ ʌʃʖɺɯɸʃʔʅʀʍ 

ɺɯɼʂʃɸɼɯɺ 

 

3.1 ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʚʁʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

 

ɺʧʝʨʰʝ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʧʠʩʘʥʽ ʈ. ʈ. ɺʠʨʞʠʢʽʚʩʴʢʠʤ ʫ ʨʘʡʦʥʽ ʂʘʥʽʚʩʴʢʦʛʦ ʛʦʨʩʪʫ ʚ 

1916 ʨʦʮʽ ʧʨʠ ʧʨʦʩʪʝʞʝʥʥʽ ʤʝʞʽ ʶʨʠ ʪʘ ʢʨʝʡʜʠ [28]. ɺʽʥ ʚʽʜʤʽʪʠʚ, ʱʦ ʥʘ 

ʢʦʥʪʘʢʪʽ ʮʠʭ ʚʽʜʢʣʘʜʽʚ (ʶʨʠ ʪʘ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ) ʟʘʣʷʛʘʻ ʪʦʚʱʘ ʩʥʽʞʥʦ-ʙʽʣʠʭ, 

ʽʥʢʦʣʠ ʽʨʞʘʚʦ-ʞʦʚʪʠʭ ʢʚʘʨʮʦʚʦ-ʢʘʦʣʽʥʦʚʠʭ ʧʽʩʢʽʚ ʽ ʛʨʘʚʽʶ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 

0,5 ʤ ʜʦ 2,0 ʤ. ʂʦʩʘ ʚʝʨʩʪʚʫʚʘʪʽʩʪʴ, ʩʢʣʘʜ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ ʜʦʟʚʦʣʠʣʠ ʚʯʝʥʦʤʫ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʾʭ ʷʢ ʨʽʯʢʦʚʽ ʯʠ ʜʝʣʴʪʦʚʽ 

ʫʪʚʦʨʝʥʥʷ ʘʣʴʙʩʴʢʦʛʦ ʚʽʢʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʮʷ ʪʦʚʱʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ çʚʝʨʩʪʚ 

ɺʠʨʞʠʢʽʚʩʴʢʦʛʦè. ʊʘʢʠʭ ʞʝ ʧʦʛʣʷʜʽʚ ʥʘ ʛʝʥʝʟʠʩ ʪʘ ʚʽʢ ʮʽʻʾ ʚʝʨʩʪʚʠ 

ʜʦʪʨʠʤʫʚʘʚʩʷ ʜʝʱʦ ʧʽʟʥʽʰʝ ʽ ɺ. ɺ. ʈʽʟʥʽʯʥʝʥʢʦ.  

ʋ 1940 ʨʦʮʽ ʌ. ʄ. ɼʠʩʩʘ ʚʩʪʘʥʦʚʠʚ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʤ. ɺʝʣʠʢʦʛʦ ʊʦʢʤʘʢʘ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ. ɼʦ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʘʚʪʦʨ ʚʽʜʥʽʩ ʯʦʨʥʽ ʚʫʛʣʠʩʪʽ 

ʛʣʠʥʠ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʽ ʩʽʨʽ ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʪʘ ʧʨʦʜʫʢʪʘʭ ʾʭ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʇʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʩʽʨʫʚʘʪʦ-ʙʽʣʠʤʠ 

ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʤʠ ʤʝʨʛʝʣʷʤʠ ʟ ʩʽʨʠʤ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʧʽʩʢʦʤ ʫ ʧʽʜʦʰʚʽ.  

ʋ 1941 ʨʦʮʽ ʖ. ɹ. ɹʘʩʩ ʧʨʠ ʦʧʠʩʽ ʩʚʝʨʜʣʦʚʠʥʠ ʩ. ɺʘʣʴʜʦʨʬ ʟ 

ʥʘhʘʨʫʚʘʥʥʥʷʤ, ʧʦʜʽʙʥʠʤ ʜʦ ʚʝʣʠʢʦʪʦʢʤʘʮʴʢʦʛʦ, ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʡ ʚʽʢ ʚʝʣʠʢʦʪʦʢʤʘʮʴʢʠʭ ʛʣʠʥ ʽ ʧʽʩʢʽʚ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʞʦʜʥʠʭ, 



58 

 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ, ʽ ʚʩʪʘʥʦʚʣʶʻ ʚʽʢ ʾʭ ʷʢ 

ʧʨʦʙʣʝʤʘʪʠʯʥʠʡ.  

ʋ 1945-1946 ʨʦʢʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʛʝʦʣʦʛʦ-ʟʡʦʤʦʯʥʠʭ ʨʦʙʽʪ 

ʄ. ʌ. ɹʘʣʫʭʦʚʩʴʢʠʡ ʚʩʪʘʥʦʚʠʚ, ʱʦ çʚʝʨʩʪʚʠ ɺʠʨʞʠʢʽʚʩʴʢʦʛʦè ʤʘʶʪʴ 

ʥʝʚʠʪʨʠʤʘʥʝ ʧʦʰʠʨʝʥʥ ʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʧʦʨʘʜʠʯʥʦ. ɰʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 

ʧʦʣʦʞʝʥʥʷ ʤʽʞ ʢʝʣʦʚʝʻʤ ʽ ʩʝʥʦʤʘʥʦʤ ʜʦʟʚʦʣʷʻ ʜʘʪʫʚʘʪʠ ʥʠʞʥʴʦʶ ʢʨʝʡʜʦʶ. 

ʇʽʜ ʯʘʩ ʨʦʙʽʪ ʫ ʚʽʜʢʣʘʜʘʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʧʽʜʚʠʱʝʥʫ ʤʦʥʘʮʠʪʦʥʦʩʥʽʩʪʴ 

(ʚʤʽʩʪ ʤʦʥʘʮʠʪʫ 4ï9%).  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ 1949 ʨʦʮʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ. ʄ. ɯʚʘʥʪʠʰʠʥʘ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʨʦʙʦʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʥʘʮʠʪʦʥʦʩʥʦʩʪʽ 

ʥʠʭʥʴʦʢʨʝʡʜʦʚʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʪʦʚʱʽ ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ. ʇʽʜ 

ʯʘʩ ʨʦʙʽʪ ʙʫʣʠ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ, ʟʘʤʘʣʴʦʚʘʥʽ ʪʘ ʦʧʨʦʙʫʚʘʥʽ ʚʽʜʩʣʦʥʝʥʥʷ 

çʚʝʨʩʪʚ ɺʠʨʞʠʢʽʚʩʴʢʦʛʦè ʽ ʥʘ ʙʘʟʽ ʮʴʦʛʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʽʩʥʫʻ 

ʧʽʜʩʪʘʚʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʟʙʘʛʘʯʝʥʥʷ ʮʠʭ ʚʝʨʩʪʚ ʚʘʞʢʠʤʠ ʨʫʜʥʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ.  

ɿ 1947 ʨʦʢʫ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ ʧʨʦʚʘʜʠʣʠʩʴ 

ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʙʫʨʝ ʚʫʛʽʣʣʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʟʥʘʯʥʠʤʠ ʦʙôʻʤʘʤʠ 

ʙʫʨ̔ʥʥʷ. ʏʝʨʝʟ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʨʦʙʽʪ ʣʠʰʝ ʥʘ ʙʫʨʝ ʚʫʛʽʣʣʷ, ʽʥʰʽ ʢʦʨʠʩʥʽ 

ʢʦʧʘʣʠʥʠ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʟʦʢʨʝʤʘ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʨʘʥʽʰʝ ʧʝʨʝʙʫʨʝʥʽ 

ʙʫʨʦʚʫʛʽʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʙʦʢʩʠʪʦʚʽ ʧʦʨʦʜʠ, ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. 

ʇʽʜ ʯʘʩ ʩʢʣʘʜʘʥʥʷ V ʪʦʤʫ çɻʝʦʣʦʛʽʾ ʉʉʉʈè (1956-1958 ʨʨ.) ʚʚʘʞʘʣʠ, 

ʱʦ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʥʘʷʚʥʽ ʚʽʜʢʣʘʜʠ ʣʠʰʝ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʩʝʥʦʤʘʥʫ, ʪʫʨʦʥʫ ʽ ʩʝʥʦʥʫ.  

ʋ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʧʨʘʮʽ çɻʝʦʣʦʛʽ ̫ʋʢʨʘʾʥʠè ɺ. ɻ. ɹʦʥʜʘʨʯʫʢ (1959) 

ʚʠʩʣʦʚʣʶʻ ʜʫʤʢʫ, ʱʦ ʥʘ ʱʠʪʽ ʶʨʩʴʢʽ ʽ ʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʦʢʨʝʤʠʤʠ 

ʧʣʷʤʘʤʠ ʪʘ ʚʠʧʦʚʥʶʶʪʴ ʟʥʘʯʥʽ ʧʦʥʠʞʝʥʥʷ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʧʝʨʝʚʘʞʥʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  
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ʇ̔ ʟʥʽʰʝ ʟôʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ ʧʦʚʥʽ ʽ ʢʦʥʢʨʝʪʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʧʦʰʠʨʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʯʦʚʠʥʥʥʦʛʦ ʩʢʣʘʜʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʮʝ ʚʥʝʩʣʠ ʨʦʙʦʪʠ ʟ ʚʠʚʯʝʥʥʷ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ, ʪʘʢʠʭ ʷʢ ʙʦʢʩʠʪʠ, ʟʘʣʽʟʥʽ ʨʫʜʠ ʪʦʱʦ.  

ʇʦʯʘʪʦʢ ʽ ʚʠʢʦʥʘʥʥʥʷ ʨʦʙʽʪ (ʟ 1959 ʧʦ 1980 ʨʦʢʠ) ʟ ʛʣʠʙʠʥʥʦʛʦ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʙʫʨʽʥʥʷ, ʛʝʦʣʦʛʦ-ʟʡʦʤʦʯʥʠʭ ʨʦʙʽʪ ʤʘʩʰʪʘʙʫ 1:200000 ʪʘ 1:50000 

ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʠʡ ʤʘʪʝʨʽʘʣ ʩʪʦʩʦʚʥʦ ʧʦʰʠʨʝʥʥʥʷ, ʫʤʦʚ 

ʟʘʣʷʛʘʥʥʥʷ, ʙʫʜʦʚʠ ʽ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ [8,11, 

12, 13, 21, 22, 25, 32, 42, 50, 59, 60, 64, 65, 66, 67, 68, 99, 100, 136, 148, 149, 

150, 153, 154, 155, 172, 175, 176, 188, 189]. ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʨʦʙʽʪ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘ ʧʨʠʧʽʜʥʷʪʽʡ 

ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ  ʈʦʙʦʪʘʤʠ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʨʫʜʦʧʨʦʷʚʠ ʪʘ 

ʨʦʜʦʚʠʱʘ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʙʦʢʩʠʪʽʚ, ʪʠʪʘʥʦ-ʮʠʨʢʦʥʽʻʚʽ ʨʦʟʩʠʧʠ. ʋ ʟʚôʷʟʢʫ 

ʟ ʮʠʤ ʧʽʜʚʠʱʠʚʩʷ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʮʠʭ ʫʪʚʦʨʝʥʴ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʾʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ.  

ʋ 1959 ʨʦʮʽ ʅ. ʄ. ɹʘʨʘʥʦʚ ʽ ɺ. ʍ. ɻʝʚʦʨʢôʷʥ ʧʫʙʣʽʢʫʶʪʴ ʩʪʘʪʪʶ ʧʨʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʧʦʨʽʜ 

ʥʘ ʩʭʦʜʽ ʪʝʨʠʪʦʨʽʾ (ʚ ʟʦʥʽ ʪʘʢ ʟʚʘʥʦʛʦ ʄʘʥʽʾʣʴʩʴʢʦʛʦ ʨʦʟʣʘʤʫ).  

ʋ 1960 ʨʦʮʽ ʚʠʡʰʦʚ ʜʨʫʢʦʤ çɸʪʣʘʩ...è, ʫ ʷʢʦʤʫ ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ 

ʥʝʦʢʦʤ-ʘʧʪʩʴʢʠʡ ʪʘ ʘʣʴʙʩʴʢʠʡ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ [2].  

ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ʄ. ɻ. ɼʷʜʯʝʥʢʦ ʽ ɸ. ʗ. ʍʘʪʫʥʮʝʚʘ (1960) ʚʽʜʤʽʯʘʶʪʴ 

ʦʩʥʦʚʥʽ ʨʠʩʠ ʤʝʟʦʟʦʡʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ɼʥʽʧʨʦ-ɹʫʟʴʢʦʛʦ 

ʨʘʡʦʥʫ ʪʘ ʧʦʨʽʚʥʶʶʪʴ ʾʭ ʟ ʙʽʣʴʰ ʤʦʣʦʜʠʤʠ, ʟʦʢʨʝʤʘ ʯʝʪʚʝʨʪʠʥʥʠʤʠ 

ʘʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ɸʚʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʾ ʪʦʚʱʽ, ʧʦʩʪʽʡʥʫ ʥʘʷʚʥʽʩʪʴ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ, ʧʝʨʝʚʘʞʥʦ ʢʘʦʣʽʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʥʘʷʚʥʽʩʪʴ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʫʛʣʠʩʪʠʭ ʛʣʠʥ ʪʘ ʨʦʩʣʠʥʥʠʭ 

ʟʘʣʠʰʢʽʚ ʽ ʥʘ ʧʦʚʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʢʘʪʘʥʦʩʪʽ ʢʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʥʠ 
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ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʘʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚ ʫ ʤʝʟʦʟʦʾ, ʘʥʽʞ ʫ ʧʽʟʥʽʰʠʡ ʯʘʩ. ʎʴʦʛʦ ʞ ʨʦʢʫ, ʆ. ʋ. ʃʠʪʚʠʥʝʥʢʦ, 

ʚʠʷʚʣʷʶʯʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʦʩʘʜʦʚʠʭ ʟʘʣʽʟʥʠʭ ʨʫʜ ʥʘ ʧʽʚʜʝʥʥʦʤʫ 

ʩʭʦʜʽ ʋʢʨʘʾʥʠ, ʧʽʜʪʨʠʤʫʻ ʜʫʤʢʫ ʄ. ʌ. ʅʦʩʦʚʩʴʢʦʛʦ ʱʦʜʦ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ 

ʚʽʢʫ ʟʘʣʽʟʠʩʪʦʾ ʧʦʨʦʜʠ, ʩʪʨʦʢʘʪʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ɹʽʣʦʟʝʨʩʴʢʦʛʦ 

ʨʦʜʦʚʠʱʘ. ʆʨʽʻʥʪʦʚʥʦ ʜʦ ʪʦʛʦ ʞ ʚʽʢʫ ʘʚʪʦʨ ʚʽʜʥʦʩʠʪʴ ʟʘʣʽʟʦʨʫʜʥʽ ʨʦʜʦʚʠʱʘ 

ʩʪʨʦʢʘʪʠʭ ʛʣʠʥ ʅʽʢʦʧʦʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ.  

ʋ 1960 ʨʦʮʽ ʅ. ʅ. ɹʘʨʘʥʦʚʘ, ɺ. ʍ. ɻʝʚʦʨʢôʷʥ, ʂ. ɯ. ʈʦʤʘʥʦʚʘ, 

ʃ. ʌ. ʇʣʦʪʥʽʢʦʚʘ ʚʠʜʽʣʷʶʪʴ ʚ ʨʘʡʦʥʽ ɹʽʣʦʟʝʨʩʴʢʦʾ ʤʘʛʥʽʪʥʦʾ ʘʥʦʤʘʣʽʾ ʚʝʨʩʪʚʠ, 

ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʪʘ ʤʦʨʩʴʢʠʭ ʫʤʦʚ. ɺʽʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʧʦʨʽʜ ʟʘ ʩʢʣʘʜʦʤ 

ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʟʥʘʯʝʥʦ ʷʢ ʘʧʪ ï ʘʣʴʙ.  

ʋ 1961 ʨʦʮʽ ɭ. ʊ. ʃʦʤʘʻʚʘ ʚʠʷʚʠʣʘ ʫ ʜʦʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʚʫʛʣʠʩʪʠʭ 

ʛʣʠʥʘʭ ʪʘ ʙʫʨʦʤʫ ʚʫʛʽʣʣʽ ʙʘʩʝʡʥʽʚ ɯʨʰʽ ʪʘ ʋʞʘ ʩʧʦʨʠ ʽ ʧʠʣʦʢ. ɺʽʢ ʧʦʨʽʜ ʟʘ 

ʧʘʣʽʥʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʚʝʨʭʥʴʦʶʨʩʴʢʠʡ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʡ. 

ɸʚʪʦʨ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʦʩʥʦʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ ʧʘʧʦʨʦʪʽ ʟ 

ʨʦʜʠʥʠ Gleicheniaceae, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʽʜʢʣʘʜʽʚ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. ʎʴʦʛʦ ʞ ʨʦʢʫ ɺ. ʄ. ʉʝʤʝʥʝʥʢʦ ʚʢʘʟʫʻ ʥʘ ʦʩʪʨʽʚʥʝ 

ʧʦʰʠʨʝʥʥʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʂʦʥʢʩʴʢʦ-ʗʣʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚ 

ʨʘʡʦʥʽ ʩʪ. ɻʫʣʷʡ ʇʦʣʝ, ʭʫʪʦʨʘ ʋʣʴʷʥʽʚʩʴʢʦʛʦ, ʩ. ʅʦʚʦʩʝʣʽʚʢʠ. ɺʽʜʢʣʘʜʠ 

ʩʢʣʘʜʝʥʽ ʧʽʜʩʝʥʦʤʘʥʩʴʢʠʤʠ ʩʽʨʠʤʠ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʚʫʛʣʠʩʪʠʤʠ ʛʣʠʥʘʤʠ, ʚʽʢ 

ʷʢʠʭ ɯ. ʄ. ʇʦʢʨʦʚʩʴʢʦʶ ʟʘ ʧʘʣʽʥʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʘʧʪʩʴʢʠʡ.  

ʋ ʮʝʡ ʯʘʩ ʃ. ɯ. ʈʷʙʯʫʥ ʪʘ ɺ. ʂ. ʈʷʙʯʫʥ ʚʠʷʚʠʣʠ ʜʚʽ ʪʦʚʱʽ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʏʝʨʢʘʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚ ʤʝʞʘʭ ʱʠʪʘ: ʩʤʽʣʷʥʩʴʢʫ ï 

ʧʽʱʘʥʦ-ʢʘʦʣʽʥʽʪʦʚʫ ʪʘ ʨʦʪʤʽʩʪʨʦʚʩʴʢʫ ï ʪʝʤʥʦʢʦʣʽʨʥʽ ʪʦʥʢʦʚʝʨʩʪʚʫʚʘʪʽ ʛʣʠʥʠ 

ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ ʙʽʪʫʤʽʥʦʟʥʠʭ ʛʣʠʥ [153]. ʇʝʨʰʘ ʟ ʥʠʭ ʚʠʧʦʚʥʶʻ 

ɹʘʣʘʢʣʽʾʚʩʴʢʫ ʜʝʧʨʝʩʽʶ, ʜʨʫʛʘ ï ʈʦʪʤʽʩʪʨʦʚʩʴʢʫ ʟʘʧʘʜʠʥʫ. ʅʘ ʾʭ ʜʫʤʢʫ 

ʩʢʣʘʜʝʥʽ ʦʙʠʜʚʽ ʪʦʚʱʽ ʪʠʧʦʚʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ, ʣʘʛʫʥʥʦ-ʙʦʣʦʪʥʠʤʠ ʪʘ 
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ʣʘʛʫʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ.  ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ɹ. ʋ. ʄʘʩʪʠʩʪʠʡ (1961) ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʘʧʪ-ʘʣʴʙʩʴʢʽ ʚʽʜʢʣʘʜʠ ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ 

ʱʠʪʘ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʽʜʢʣʘʜʘʤʠ 

ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ. ɺʽʢ ʾʭ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʧʦʨʦ-ʧʠʣʢʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ. 

ʇʽʚʜʝʥʥʫ ʤʝʞʫ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʪʦʚʱʽ ʚʽʥ ʚʠʟʥʘʯʘʻ ʧʦ ʰʠʨʦʪʽ 

ʤ. ɺʦʟʥʝʩʝʥʩʴʢʘ, ʩʩ. ɻʨʠʛʦʨʽʚʢʘ, ʋʣʴʷʥʽʚʢʘ, ʉʪʘʨʦʩʦʬʨʦʥʽʚʢʘ; ʟʚʽʜʪʠ ʚʦʥʘ 

ʧʦʚʝʨʪʘʻ ʥʘ ʧʽʚʜʝʥʴ ʜʦ ʩ. ʅʦʚʦʤʠʢʦʣʘʾʚʢʠ  ʽ ʜʘʣʽ.  

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ (ʧʨʠʘʟʦʚʩʴʢʽʡ) 

ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ, ɺ. ʍ. ɻʝʚʦʨʢôʷʥ (1960, 1962, 1963) ʚʢʘʟʫʻ ʥʘ ʟʘʥʫʨʝʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʚ ʨʘʥʥʴʦʢʨʝʡʜʦʚʫ ʝʧʦʭʫ ʽ ʧʽʟʥʽʰʝ. ʈʽʟʥʠʡ 

ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʇʨʠʘʟʦʚôʷ 

ʩʚʽʜʯʘʪʴ, ʥʘ ʡʦʛʦ ʜʫʤʢʫ, ʧʨʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʦʢʨʝʤʠʭ ʨʘʡʦʥʽʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 

ʥʝʛʘʪʠʚʥʠʭ ʨʫʭʽʚ.  

ʋ 1962 ʨʦʮʽ ʖ. ɯ. ʉʝʣʽʥ ʫ ʨʝʮʝʥʟʽʾ ʥʘ ʩʪʘʪʪʶ ʄ. ʌ. ʅʦʩʦʚʩʴʢʦʛʦ 

ʚʽʜʤʽʯʘʻ ʚʽʜʥʦʩʥʦ ʜʘʚʥʽʡ ʚʝʨʭʥʴʦʶʨʩʴʢʠʡ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʡ ʚʽʢ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʫʛʣʠʩʪʠʭ ʧʦʨʽʜ ɹʽʣʦʟʝʨʩʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʨʦʜʦʚʠʱʘ, 

ʅʦʚʦʩʝʣʠʮʴʢʦʛʦ ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ ʨʦʜʦʚʠʱʘ, ʧʽʩʢʦʚʠʢʽʚ ʩ. ʇʦʣʽʢʪʘʨʽʚʢʘ 

(ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ).  

ʇʦʯʠʥʘʶʯʠ ʟ 1962 ʨʦʢʫ ʪʨʝʩʪʦʤ çʂʠʾʚʛʝʦʣʦʛʽʷè ʧʨʦʚʦʜʠʣʠʩʷ ʨʦʙʦʪʠ ʟ 

ʫʟʘʛʘʣʴʥʝʥʥ ̫ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʩʢʣʘʜʘʥʥ ̫ʧʨʦʛʥʦʟʥʠʭ ʢʘʨʪ.  

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʣʘ ʧʦʷʚʘ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʦʾ ʚʠʚʯʝʥʥʶ ʪʠʪʘʥʦ-

ʮʠʨʢʦʥʽʻʚʠʭ ʨʦʟʩʠʧʠʱ ʋʈʉʈ, ʫ ʷʢʽʡ, ʫ ʩʪʠʩʣʽʡ ʬʦʨʤʽ, ʨʦʟʢʨʠʚʘʣʠʩʷ ʧʠʪʘʥʥʷ 

ʩʢʣʘʜʫ, ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʪʠʪʘʥʦ-ʮʠʨʢʦʥʽʻʚʠʭ ʨʦʟʩʠʧʠʱ ʚ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʱʦ ʧʦʰʠʨʝʥʽ ʚ ʤʝʞʘʭ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ 

ʜʝʧʨʝʩʽʾ [44, 47]. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʦʛʽʾ ʪʘ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʠʧʠʱ ʚ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʮʝʥʪʨʘʣʴʥʦʾ 
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ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʧʦʚôʷʟʘʥʝ ʟ ʽʤʝʥʘʤʠ ʄ. ɻ. ɼʷʜʯʝʥʢʦ, 

ʉ. ʄ. ʎʠʤʙʘʣʘ, ʖ. ʆ. ʇʦʣʢʘʥʦʚʘ, ʂ. ʄ. ɿʘʨʫʮʴʢʦʛʦ, ɯ. ʉ. ʈʦʤʘʥʦʚʘ [47].  

ʆʜʥʘʢ, ʦʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʪʦʚʱʽ ʧʦʚôʷʟʫʚʘʣʠʩʷ ʟ ʾʾ ʙʦʢʩʠʪʦʥʦʩʥʽʩʪʶ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʾ ʧʦʚôʷʟʘʥʝ ʟ ʽʤʝʥʝʤ ʖ.ɹ. ɹʘʩʩʘ, ɸ.ʇ. ʅʽʢʽʪʽʥʦʾ [8, 135].  

ʄ. ɸ. ʉʘʤʘʨʽʥ ʦʧʠʩʫʻ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ 

ʂʘʪʝʨʠʥʦʧʽʣʴʩʴʢʦʾ ʜʝʧʨʝʩʽʾ (ʦʢʦʣʠʮʽ ʩ. ʅʦʚʦʩʝʣʠʮʽ), ʷʢʽ ʙʫʣʠ ʨʦʟʢʨʠʪʽ 

ʙʘʛʘʪʴʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ɺʽʥ ʟʘʟʥʘʯʘʚ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ 

ʚʽʜʢʣʘʜʠ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʙʫʯʘʮʴʢʠʤʠ ʙʫʨʦʚʫʛʽʣʴʥʠʤʠ 

ʧʦʨʦʜʘʤʠ; ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʪʦʨʠʥʥʠʤ ʢʘʦʣʽʥʦʤ ʪʝʤʥʦʛʦ ʢʦʣʴʦʨʫ. ɿʘ ʩʧʦʨʦ-

ʧʠʣʢʦʚʠʤ ʩʢʣʘʜʦʤ ʚʽʢ ʾʭ ʘʧʪ-ʘʣʴʙʩʴʢʠʡ. 

ʃ. ɻ. ʊʦʢʘʨʩʴʢʘ (1962) ʚʠʷʚʠʣʘ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ʯʠʤʘʣʽ ʦʩʪʨʽʚʥʽ 

ʧʦʰʠʨʝʥʥʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʙʘʩʝʡʥʘʭ ʨʽʢ ɾʝʨʝʚʘ, ʅʦʨʠʥʘ, ʋʞʘ 

(ʧʦʙʣʠʟʫ ʩ. ʋʰʠʮʽ, ɹʦʥʜʘʨʽʚʢʠ, ʋʰʦʤʠʨʘ ʪʘ ʨ. ɯʨʰʽ), ʷʢʽ ʩʢʣʘʜʝʥʽ 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ, ʧʝʨʝʚʘʞʥʦ ʛʨʘʚʝʣʠʩʪʠʤʠ, ʩʽʨʠʤʠ ʢʘʦʣʽʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ, 

ʧʽʱʘʥʠʤʠ ʪʘ ʚʫʛʣʠʩʪʠʤʠ ʛʣʠʥʘʤʠ ʟ ʟʘʣʠʰʢʘʤʠ ʨʦʩʣʠʥ ʪʘ ʚʪʦʨʠʥʥʠʤʠ 

ʢʘʦʣʽʥʘʤʠ. ɺʽʢ ʾʭ ʟʘ ʩʧʦʨʦ-ʧʠʣʢʦʚʠʤ ʩʢʣʘʜʦʤ ʦʨʽʻʥʪʦʚʥʦ ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʘʧʪ-

ʘʣʴʙʩʴʢʠʡ.  

ʋ 1963 ʨʦʮʽ ʆ. ʆ. ɻʦʡʞʝʚʩʴʢʠʡ ʫʟʘʛʘʣʴʥʶʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʚʠʩʪʫʧʫ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʟʘʧʘʜʠʥʠ.  

ʋ 1967 ʨʦʮʽ ʂ. ʄ. ɿʘʨʫʮʴʢʠʡ, ɺ. ʂ. ʈʷʙʯʫʥ ʧʫʙʣʽʢʫʶʪʴ ʩʪʘʪʪʶ, ʷʢʘ 

ʪʦʨʢʘʻʪʴʩʷ ʧʠʪʘʥʴ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʨʘʥʥʴʦʢʨʝʡʜʦʚʠʭ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʫ ʤʝʞʘʭ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ [52]. ʋ ʮʴʦʤʫ 

ʞ ʨʦʮʽ ʂ.ʄ. ɿʘʨʫʮʴʢʠʡ ʟʘʭʠʩʪʠʚ ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʚ ʷʢʽʡ ʨʦʟʛʣʷʥʫʚ 

ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʭʦʚʘʥʠʭ ʨʦʟʩʠʧʽʚ ʇʨʘʚʦʙʝʨʝʞʞʷ ʇʨʠʜʥʽʧʨʦʚ ʷ (ʨʘʡʦʥ 

ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ ʽ ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʦʛʦ ʚʦʜʦʜʽʣʫ) [53]. 
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ʋ ʨʦʙʦʪʽ ʆ. ɺ. ɯʚʘʥʥʽʢʦʚʘ ʪʘ ɺ. ɺ. ʇʝʨʤʷʢʦʚʘ (1967) ʫʟʘʛʘʣʴʥʝʥʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦ ʤʝʟʦʟʦʡʩʴʢʠʤ ʚʽʜʢʣʘʜʘʤ ɼʦʥʙʘʩʫ ʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʨʦʟʨʦʙʣʝʥʽ ʣʝʛʝʥʜʠ ʽ ʤʽʩʮʝʚʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʩʭʝʤʠ.  

ʋ ʰʽʩʪʜʝʩʷʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʜʝʪʘʣʴʥʦ ʚʠʚʯʘʻʪʴʩʷ (ʐʨʘʤʢʦʚʘ, 

ʂʦʣʦʤʦʡʮʝʚʘ, ʈʦʪʤʘʥ, ɭʛʦʨʦʚʘ ʪʘ ʽʥ) ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʡ ʢʦʤʧʣʝʢʩ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʪʦʚʱʽ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʜʦʟʚʦʣʠʣʦ ʟʚʝʩʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʻʜʠʥʫ 

çʋʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʋʢʨʘʠʥʳè ʚʠʜʘʥʫ ʄʉʂ ʫ 

1971 ʨʦʮʽ.  

ʋ 1973 ʨʦʮʽ ʟôʷʚʣʷʻʪʴʩʷ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʄ. ɸ. ɺʦʨʦʥʦʚʦʾ ʪʘ 

ʉ. ʅ. ɭʛʦʨʦʚʦʾ, ʚ ʷʢʽʡ ʟʘ ʜʘʥʠʤʠ ʚʠʚʯʝʥʥʷ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʧʝʨʰʝ ʟʜʽʡʩʥʝʥʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʾ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʪʦʚʱʽ [27]. 

ʋ 1975 ʨʦʮʽ ʚʠʭʦʜʠʪʴ ʜʨʫʢʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʧʨʘʮʷ ʉ. ʄ. ʎʠʤʙʘʣʘ ʪʘ 

ʖ. ʆ. ʇʦʣʢʘʥʦʚʘ çʄʠʥʝʨʘʣʦʛʠʷ ʪʠʪʘʥʦ-ʮʠʨʢʦʥʠʝʚʳʭ ʨʦʩʩʳʧʝʡ ʋʢʨʘʠʥʳè ʚ 

ʷʢʽʡ ʪʘʢʦʞ ʡʜʝʪʴʩʷ ʧʨʦ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʪʘ ʮʠʨʢʦʥʫ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ [179]. 

ʋ 1977 ʨʦʮʽ ʆ. ɽ. ʐʝʚʯʝʥʢʦ ʢʦʨʦʪʢʦ ʚʠʩʚʽʪʣʶʻ ʦʩʥʦʚʥʽ ʨʠʩʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʡʦʛʦ ʩʭʠʣʽʚ ʫ 

ʨʘʥʥʴʦʢʨʝʡʜʦʚʫ ʝʧʦʭʫ [183]. 

ʋ 1974-1978 ʨʦʢʘʭ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʦʷʚʠ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʥʘ ʄʦʰʥʦʛʽʨôʾ. ɿʦʣʦʪʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʪʨʴʦʭ ʨʦʟʨʽʟʥʝʥʠʭ ʧʨʦʙʘʭ ʫ ʟʥʘʢʦʚʠʭ ʢʽʣʴʢʦʩʪʷʭ.  

ʋ 1978 ʨʦʮʽ ʚʠʭʦʜʠʪʴ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ɸ. ɸ. ɻʦʡʞʝʚʩʴʢʦʛʦ çɼʨʝʚʥʠʝ 

ʜʦʣʠʥʳ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘè [33], ʷʢʘ ʩʧʦʥʫʢʘʣʘ ʛʝʦʣʦʛʽʚ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʜʘʚʥʽʭ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʦʣʠʥ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  

ɿʥʘʭʽʜʢʠ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʫ ʨʘʡʦʥʘʭ ʂʘʥʽʚʩʴʢʠʭ ʪʘ ʄʦʰʥʦʛʽʨʩʴʢʠʭ 

ʜʠʩʣʦʢʘʮʽʡ ʥʘʰʪʦʚʭʥʫʣʠ ʛʝʦʣʦʛʽʚ ʥʘ ʜʫʤʢʫ ʧʨʦ ʧʦʪʝʥʮʽʡʥʫ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ 
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ʜʘʚʥʴʦʾ ʧʘʣʝʦʜʦʣʠʥʠ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʜʝʧʨʝʩʽʾ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ 1977-

1980 ʨʨ. ɺ. ɸ. ɺʻʪʨʦʚ ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʠʣʠ ʥʘ ʨʦʟʩʠʧʥʫ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʘʣʶʚʽʘʣʴʥʽ ʧʽʩʢʠ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʜʝʧʨʝʩʽʾ [20]. ʇʽʜ 

ʯʘʩ ʨʦʙʽʪ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʦʚʽ ʨʦʟʩʠʧʠʱʘ ʟʦʣʦʪʘ, ʚʠʚʯʝʥʠʡ ʣʽʪʦʣʦʛʽʯʥʠʡ, 

ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʚʽʜʢʣʘʜʽʚ, ʢʦʨʦʪʢʦ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ.  

ʇʠʪʘʥʥʷʤ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʪʦʚʱʽ ʚ ʮʝʡ ʯʘʩ ʧʨʠʩʚʷʯʝʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʂ. ʄ. ɿʘʨʫʮʴʢʦʛʦ [55].  

ɺ. ʍ. ɻʝʚʦʨʢ ʷʥ ʫ 1981 ʧʫʙʣʽʢʫʻ ʤʦʥʦʛʨʘʬʽʶ, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ ʣʽʪʦʣʦʛʽʾ ʽ 

ʤʽʥʝʨʘʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʧʽʚʜʥʷ 

ʋʢʨʘʾʥʠ [31]. ʋ ʮʝʡ ʯʘʩ ʧʦʙʘʯʠʣʘ ʩʚʽʪ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʆ. ɽ. ʐʝʚʯʝʥʢʦ 

çɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ ʠ ʝʛʦ ʩʢʣʦʥʦʚè [184]. 

ɺ 1983-1986 ʨʨ. ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʝʚʽʟʽʡʥʠʭ ʨʦʙʽʪ ʥʘ ʟʦʣʦʪʦ 

ɻ. ʉ. ʉʦʣʦʚʡʦʚʠʤ ʰʣʽʭʦʚʠʤ ʦʧʨʦʙʫʚʘʥʥʷʤ ʟʦʣʦʪʦ ʙʫʣʦ ʚʠʷʚʣʝʥʝ ʫ 13 

ʚʽʜʩʣʦʥʝʥʥʷʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ ʪʘ ʫ ʪʨʴʦʭ 

ʚʽʜʩʣʦʥʝʥʥʷʭ ʥʘ ʄʦʰʥʦʛʽʨôʾ [5].   

ɼʦʩʣʽʜʞʝʥʥʷʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ, ʘ 

ʩʘʤʝ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʬʫʥʜʘʤʝʥʪʫ, ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ, 

ʬʘʮʽʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʤʠ ʨʝʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟʘʡʤʘʣʠʩʴ ʚ 

ʮʝʡ ʧʝʨʽʦʜ ɸ. ɸ. ɻʦʡʞʝʚʩʴʢʠʡ ʪʘ ʆ. ɭ. ʐʝʚʯʝʥʢʦ [33ï36].  

ʋ 1984-1987 ʨʦʢʘʭ ʚ ɯʥʩʪʠʪʫʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʦʟʨʦʙʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥ ̫ ʢʨʠʪʝʨʽʾʚ ʤʝʪʦʜʫ ʣʦʢʘʣʴʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʥʝʤʝʪʘʣʽʯʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʋʢʨʘʾʥʠ ʟ 

ʧʦʙʫʜʦʚʦʶ ʧʨʦʛʥʦʟʥʠʭ ʢʘʨʪ. ʅʘ ʧʨʠʢʣʘʜʽ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ 

ʟʘʣʷʛʘʥʥʷ, ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ, ʛʝʥʝʟʠʩʫ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʙʫʣʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʣʦʢʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʦʢʣʘʜʽʚ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ ʫ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ.  
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ʋ ʎʝʥʪʨʘʣɹ ʥʡ̔ ʪʝʤʘʪʠʯʥʽʡ ʝʢʩʧʝʜʠʮʽʾ ʩʪʚʦʨʶʻʪʴʩʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʫ 

1:200000 ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, 

ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ ʫ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʤʝʞʠʨʽʯʯʷ ʨʽʯʦʢ ʈʦʩʴ ʪʘ 

ɺʝʣʠʢʘ ɺʠʩʴ, ʥʘ ʷʢʽʡ ʧʦʢʘʟʘʥʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ, ʩʪʨʫʢʪʫʨʥʽ, ʬʦʨʤʘʮʽʡʥʽ, 

ʣʽʪʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ ʨʦʟʤʽʱʝʥʥʷ ʧʦʢʣʘʜʽʚ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʚʠʜʽʣʝʥʽ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʣʦʱʽ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʯʝʨʛʦʚʦʩʪʽ [160]. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʙʫʣʘ 

ʧʨʠʜʽʣʝʥʘ ʦʧʠʩʫ ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʬʘʮʽʘʣʴʥʽʡ ʪʠʧʽʟʘʮʽʾ ʚʽʜʢʣʘʜʽʚ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʘʥʽʰ ʧʨʦʚʝʜʝʥʠʭ ʛʝʦʣʦʛʦ-ʟʡʦʤʦʯʥʠʭ ʨʦʙʽʪ.  

ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ɺ. ʅ. ʉʦʣʦʚʠʮʴʢʦʛʦ ʙʫʣʠ ʩʢʣʘʜʝʥʽ 

ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʽ ʢʘʨʪʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʤʘʩʰʪʘʙʫ 1:1000000 [161]. ʊʘʢʦʞ 

ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʥʝʦʢʦʤ-ʘʧʪʩʴʢʦʛʦ ʯʘʩʫ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ʋ 

ʨʦʙʦʪʽ ʚʠʩʚʽʪʣʝʥʦ ʢʨʠʪʝʨʽʾ (ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ, ʣʽʪʦʣʦʛʽʯʥʽ, ʪʝʢʪʦʥʽʯʥʽ) ʧʦʰʫʢʫ 

ʨʽʟʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ.  

ʋ 1990 ʨʦʮʽ ʧʦʯʘʣʘʩʴ ʜʝʪʘʣʴʥʘ ʨʦʟʚʽʜʢʘ ʈʠʞʘʥʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʷʢʽ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʫ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ.  

ʋ 1992 ʨʦʮʽ ʟôʷʚʠʣʘʩʷ ʧʨʘʮʷ ʄ. ʇ. ʉʝʤʝʥʶʢʘ ʪʘ ʂ. ʄ. ɿʘʨʫʮʴʢʦʛʦ, ʷʢʘ 

ʪʦʨʢʘʻʪʴʩʷ ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʨʦʛʥʦʟʫ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ [156]. ʎʴʦʛʦ ʞ ʨʦʢʫ ɯ. ʇ. ɯʣʣʽʯʦʚʘ ʟʘʭʠʩʪʠʣʘ 

ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ ʫʤʦʚʘʤ ʫʪʚʦʨʝʥʥʷ ʣʽʪʦʬʘʮʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʩʫʤʽʞʥʦʾ ʟ 

ʮʝʥʪʨʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʝʨʠʪʦʨʽʻʶ [61]. ʍʦʯʘ ʾʾ ʨʦʙʦʪʘ ʷʢ 

ʽ ʤʦʥʛʦʨʘʬʽʷ ɺ. ʍ. ɻʝʚʦʨʢ ʷʥʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʩʫʤʽʞʥʦʾ ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʪʝʨʠʪʦʨʽʾ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʣʠ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ, 

ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʟʘʛʘʣʦʤ. 
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ʋ 1993 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʟʘʭʠʱʘʻ ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʚ ʷʢʽʡ 

ʫʟʘʛʘʣʴʥʶʻ ʥʘʷʚʥʠʡ ʥʘ ʪʦʡ ʯʘʩ ʤʘʪʝʨʽʘʣ ʱʦʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ, 

ʙʫʜʦʚʠ, ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ 

ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ [69]. ɸʚʪʦʨʦʤ ʚʧʝʨʰʝ ʧʦʜʘʥʦ ʢʘʨʪʠ 

ʧʦʰʠʨʝʥʥʥʷ ʚʽʜʢʣʘʜʽʚ, ʩʪʚʦʨʝʥʦ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʽ ʢʘʨʪʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ 

ʩʭʝʤʫ ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ, ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʫʪʚʦʨʝʥʥʷ 

ʨʦʟʩʠʧʽʚ ʟʦʣʦʪʘ ʽ ʽʣʴʤʝʥʽʪʫ. 

ɿ 1993 ʨʦʢʫ ʧʦ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʘʢʪʠʚʥʦ 

ʟʘʡʤʘʻʪʴʩʷ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʪʘ ʡʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʠ. 

ʋ 1995 ʨʦʮʽ ʚʠʭʦʜʠʪʴ ʜʨʫʢʦʤ ʧʨʘʮʷ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ, ʷʢʘ ʪʦʨʢʘʻʪʴʩʷ 

ʧʠʪʘʥʴ ʪʠʧʦʤʦʨʬʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʟ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ 

ʘʣʶʚʽʶ ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [71]. 

ʋ 1998 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ, ʚ ʷʢʽʡ ʨʦʟʛʣʷʜʘʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʧʘʣʝʦʨʦʟʩʠʧʽʚ ʟʦʣʦʪʘ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʤʠʚʦʤ ʽ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷʤ ʜʘʚʥʽʭ ʢʽʨ ʟʚʽʪʨʶʚʘʥʥʷ. ɺ ʧʫʙʣʽʢʘʮʽʾ ʘʚʪʦʨ ʨʦʙʠʪʴ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʽʩʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʽ ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʧʦʭʦʚʘʥʠʭ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʋʢʨʘʾʥʩʴʢʦʛʦ ʰʠʪʘ ʟ ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʚʠʦʢʨʝʤʣʶʻ 

ʻʜʠʥʠʡ ʝʚʦʣʶʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʠʡ ʨʷʜ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʠ ʟʚʽʪʨʶʚʘʥʥʷ ʽ 

ʧʦʚ̫ʟʘʥʠʭ ʟ ʾʾ ʨʦʟʤʠʚʦʤ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʥʘ ʧʨʠʢʣʘʜʽ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʽ ʙʫʯʘʮʴʢʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ). 

ʋ 2001 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʦʤ ʜʦʩʣʽʜʞʝʥʦ ʤʽʛʨʘʮʽʶ ʟʦʣʦʪʘ ʚ 

ʝʚʦʣʶʮʽʡʥʦ-ʛʝʥʝʪʠʯʥʦʤʫ ʨʷʜʽ ʟʘʣʠʰʢʦʚʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʟʦʣʦʪʦʥʦʩʥʠʭ 

ʨʦʟʩʠʧʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [73]. 

ʋ 2011 ʨʦʮʽ ʚʠʡʰʣʘ ʜʨʫʢʦʤ ʩʪʘʪʪʷ çʄʽʥʝʨʘʣʦʛʽʷ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʟ 

ʥʠʞʥʴʦʢʨʝʡʜʷʥʦʛʦ ʘʣʶʚʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘè ʘʚʪʦʨʽʚ 
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ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ, ʖ. ɺ. ʂʨʦʰʢʦ ʚ ʷʢʽʡ ʫʟʘʛʘʣʴʥʝʥʦ ʥʘʷʚʥʠʡ ʤʘʪʝʨʽʘʣ ʱʦʜʦ 

ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʟ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʘʣʶʚʽʶ ʪʘ ʜʦʧʦʚʥʝʥʦ ʡʦʛʦ ʥʦʚʠʤʠ 

ʜʘʥʠʤʠ [74]. ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʖ.ɺ. ʂʨʦʰʢʦ ʨʦʟʛʣʷʜʘʻ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʫ 

ʙʘʟʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [102], ʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ 

ʨʦʙʽʪ ʽ ʰʣʽʭʦʚʦʛʦ ʦʧʨʦʙʫʚʘʥʥʷ ʚʽʜʩʣʦʥʝʥʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ ʚʠʭʦʜʠʪʴ ʜʨʫʢʦʤ ʩʪʘʪʪʷ 

ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ, ʚ ʷʢʽʡ ʥʘʚʝʜʝʥʦ ʣʽʪʦʣʦʛʽʯʥʽ ʢʦʣʦʥʢʠ 

ʚʽʜʢʣʘʜʽʚ ʪʘ ʜʘʥʽ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʚ ʥʠʭ ʟʦʣʦʪʘ ʟʘ ʨʦʟʨʽʟʦʤ [75]. 

ʋ 2012 ʨʦʮʽ ʧʦʙʘʯʠʣʘ ʩʚʽʪ ʧʫʙʣʽʢʘʮʽʷ ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ 

çʊʠʧʦʤʦʨʬʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʟ ʥʠʞʥʴʦʢʨʝʡʜʷʥʦʛʦ ʘʣʶʚʽʶ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘè ʘʚʪʦʨʽʚ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ ʪʘ 

ʖ. ɺ. ʂʨʦʰʢʦ [76]. ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʮʠʤ ʞʝ ʘʚʪʦʨʩʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʟʜʽʡʩʥʝʥʦ 

ʘʥʘʣʽʟ ʬʘʥʝʨʦʟʦʡʩʴʢʦʛʦ ʧʘʣʝʦʘʣʶʚʽʘʣʴʥʦʛʦ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [78]. 

ʋ 2013 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʥʘʚʦʜʠʪʴ ʜʘʥʽ ʱʦʜʦ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [79]. ʎʴʦʛʦ ʞ 

ʨʦʢʫ ʚʠʭʦʜʠʪʴ ʩʪʘʪʪʷ ʖ. ɺ. ʂʨʦʰʢʦ ʫ ʷʢʽʡ ʚʠʩʚʽʪʣʝʥʘ ʨʦʣʴ ʪʝʢʪʦʥʽʢʠ ʫ 

ʩʪʘʥʦʚʣʝʥʥʽ ʪʘ ʨʦʟʚʠʪʢʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʨʽʯʢʦʚʠʭ  ʧʘʣʝʦʜʦʣʠʥ ʪʘ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [105]. ɺ ʮʝʡ ʞʝ ʯʘʩ ʖ. ɺ. ʂʨʦʰʢʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [104] 

ʚʠʩʚʽʪʣʶʻ ʟʘʛʘʣʴʥʽ ʨʠʩʠ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʨʽʯʢʦʚʠʭ 

ʜʦʣʠʥ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʋ 2014 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʪʘ ʖ. ɺ. ʂʨʦʰʢʦ ʚʠʩʚʽʪʣʶʶʪʴ ʫ ʩʚʦʾʡ 

ʧʫʙʣʽʢʘʮʽʾ ʛʝʦʭʽʤʽʯʥʽ ʘʩʧʝʢʪʠ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [80]. ʎʴʦʛʦ ʞ ʨʦʢʫ 

ʖ. ɺ. ʂʨʦʰʢʦ ʩʪʚʦʨʶʻ ʽ ʦʧʨʠʣʶʜʥʶʻ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʫ ʤʦʜʝʣʴ 
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ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ [106]. ʋ 2014 ʨʦʮʽ 

ʚʠʰʣʘ ʜʨʫʢʦʤ ʢʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ, ʚ ʷʢʽʡ ʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʮʠʬʨʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʣʦʪʦʥʦʩʥʠʭ ʨʦʟʩʠʧʽʚ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʫ ʤʝʞʘʭ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ [121]. 

ʋ 2015 ʨʦʮʽ ʟʘ ʘʚʪʦʨʩʪʚʘ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ ʪʘ ʖ. ɺ. ʂʨʦʰʢʦ ʧʦʙʘʯʠʣʠ 

ʩʚʽʪ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʚ ʷʢʠʭ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ,ʙʫʜʦʚʠ ʪʘ 

ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʪʘ ʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [85, 86]. ʎʴʦʛʦ ʞ ʨʦʢʫ 

ʖ. ɺ. ʂʨʦʰʢʦ ʜʦʦʧʨʘʮʴʦʚʫʻ ʽ ʧʫʙʣʽʢʫʻ ʤʦʜʝʣʴ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʫ ʤʦʜʝʣʴ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [112]. 

ʋ 2016 ʨʦʮʽ ʖ.ɺ. ʂʨʦʰʢʦ ʩʪʚʦʨʶʻ ʽ ʦʧʨʠʣʶʜʥʶʻ  ʮʠʬʨʦʚʫ ʩʪʨʫʢʪʫʨʥʦ-

ʣʽʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ɹʽʨʟʫʣʽʚʩʴʢʦʛʦ ʨʦʟʩʠʧʫ ʽʣʴʤʝʥʽʪʫ, ʷʢʠʡ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʚ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ 

ʧʘʣʝʦʜʦʣʠʥʠ [113]. ʎʴʦʛʦ ʞ ʨʦʢʫ ʚʦʥʘ ʦʧʨʠʣʶʜʥʶʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʣʴʤʝʥʽʪʦʥʦʩʥʦʩʪʽ ʢʦʨʠ ʟʚʽʪʨʶʚʘʥʥʷ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʾ ʨʦʟʤʠʚʘʥʥʷ ʚ ʤʝʞʘʭ 

ʚʝʨʭʥʴʦʾ ʧʘʣʝʦʪʝʨʽʾ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ ʪʘ ʧʫʙʣʽʢʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʮʠʬʨʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ ʽʣʴʤʝʥʽʪʫ ʚʝʨʭʥʴʦʾ ʧʘʣʝʦʪʝʯʽʾ 

ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ [116].  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ɸʨʢʫʰʽʚ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʣʦʛʦ-ʟʥʽʤʘʣʴʥʠʭ, ʛʝʦʣʦʛʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʯʠ ʨʦʙʽʪ ʟ ʜʦʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 

ʧʦʣʦʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʟôʷʩʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʽ 

ʤʦʨʬʦʣʦʛʽʾ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ, ʧʨʦʚʝʜʝʥʦ ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 

ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʽ ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 
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ʫʪʚʦʨʝʥʴ, ʚʠʷʚʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʨʦʟʩʠʧʠ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ, ʨʦʜʦʚʠʱʘ ʽ 

ʧʨʦʷʚʠ ʛʣʠʥʦʟʝʤʠʩʪʦʾ ʪʘ ʚʦʛʥʝʪʨʠʚʢʦʾ ʩʠʨʦʚʠʥʠ.  

 

3.2 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ  

 

ʅʠʞʥʴʦʢʨʝʡʜʦʚʽ (ʙʘʨʝʤ, ʘʧʪ-ʥʠʞʥʽʡ ʘʣʴʙ) ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ 

ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʥʘʛʨʦʤʘʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʪʘ ʽʥʰʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʜʝʧʨʝʩʽʷʭ ʻ ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ɿʘ ʜʘʥʠʤʠ 

ʖ. ɹ. ɹʘʩʩʘ, ɺ. ʂ. ʈʷʙʯʫʥʘ [8] ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʚʽʜʤʽʪʢʠ ʧʽʜʦʰʚʠ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ, ʧʦʨʷʜʢʫ 150ï180 ʤ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʽʚʜʝʥʥʠʭ ʪʘ ʟʘʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ 

ʪʝʨʠʪʦʨʽʾ ʚ ʨʘʡʦʥʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʆʩʠʪʥʷʞʢʠ, ʅʦʚʦ-ʄʠʨʛʦʨʦʜ, ʐʫʙʽʥʠ 

ʉʪʘʚʠ ʪʘ ʽʥ., ʘ ʥʘʡʙʽʣʴʰ ʥʠʟʴʢʽ ʜʦ 350ï400 ʤ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʟʦʥʠ ʰʝʣʴʬʫ ʪʘ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʩʭʠʣʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ (ʨʘʡʦʥ 

ʤ. ɿʦʣʦʪʦʥʦʰʘ, ʩ. ɻʨʠʛʦʨʽʚʢʘ), ʘ ʪʘʢʦʞ ʜʦ ʣʦʢʘʣʴʥʠʭ ʫʣʦʛʦʚʠʥ ï ɹʦʣʪʠʰʩʴʢʦʾ 

(440 ʤ) ʪʘ ʈʦʪʤʽʩʪʨʽʚʩʴʢʦʾ (93 ʤ). ɿʘ ʜʘʥʠʤʠ ʄ. ɻ. ɼʷʜʯʝʥʢʦ, ʉ. ʄ. ʎʠʤʙʘʣʘ ʽ 

ʽʥ. [48] ʚʽʜʤʽʪʢʠ ʧʦʢʨʽʚʣʽ ʚʽʜʢʣʘʜʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 55 ʤ ʧʦʙʣʠʟʫ ʩ. ɹʽʣʦʟʝʨ ʷ 

ʜʦ 130 ʤ ʚ ʨʘʡʦʥʽ ʩ. ʇʝʨʚʦʤʘʡʩʴʢʘ. 

ɿʘʣʷʛʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʥʘ 

ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʾʭ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʶʨʩʴʢʠʭ ʛʣʠʥʘʭ. 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʣʴʻʬʫ ʣʦʞʘ ʧʦʨʽʜ ʬʫʥʜʘʤʝʪʫ ʪʘ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 15 ʜʦ 119 ʤ. [48]. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʧʝʨʝʢʨʠʪʽ ʬʘʫʥʽʩʪʠʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʤʠ ʢʚʘʨʮ-ʛʣʘʫʢʦʥʽʪʦʚʠʤʠ 

ʧʽʩʢʘʤʠ ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ, ʧʠʩʘʣʴʥʦʶ ʢʨʝʡʜʦʶ ʩʝʥʦʤʘʥʫ, ʙʨʝʢʯʽʻʧʦʜʽʙʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʧʘʣʝʦʮʝʥʫ, ʢʚʘʨʮ-ʛʣʘʫʢʦʥʽʪʦʚʠʤʠ, ʚʫʛʣʠʩʪʠʤʠ ʪʘ ʢʚʘʨʮʦʚʠʤʠ 
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ʚʫʛʣʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ï ʢʘʥʽʚʩʴʢʦʾ ʪʘ ʙʫʯʘʮʴʢʦʾ ʩʚʽʪʠ, ʤʝʨʛʝʣʷʤʠ ï ʢʠʾʚʩʴʢʦʾ 

ʩʚʽʪʠ.  

ʅʘʡʙʽʣʴʰ ʜʘʚʥʽʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʚ 

ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʷʢʽ ʟʙʝʨʝʛʣʠʩʷ ʜʦ 

ʥʘʰʠʭ ʜʥʽʚ ʻ ʨʦʪʤʽʩʪʨʦʚʩʴʢʽ ʚʝʨʩʪʚʠ. ʈʦʪʤʽʩʪʨʦʚʩʴʢʽ ʚʝʨʩʪʚʠ ʟʘʣʷʛʘʶʪʴ 

ʚʠʢʣʶʯʥʦ ʚ ʈʦʪʤʽʩʪʨʦʚʩʴʢʽʡ ʟʘʧʘʜʠʥʽ. ʈʦʟʢʨʠʪʽ ʚʽʜʢʣʘʜʠ ʣʠʰʝ ʪʨʴʦʤʘ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʨʦʪʤʽʩʪʨʦʚʩʴʢʠʭ ʚʝʨʩʪ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 58,3 ʤ ʜʦ 

113,3 ʤ. ɿʘʣʷʛʘʶʪʴ ʚʽʜʢʣʘʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ 

ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʪʨʘʥʩʛʨʝʩʠʚʥʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʽʩʢʘʤʠ 

ʪʘ ʧʠʩʘʣʴʥʦʶ ʢʨʝʡʜʦʶ ʩʝʥʦʤʘʥʫ-ʪʫʨʦʥʫ. ɺ ʦʜʥʽʡ ʟ ʩʚʝʨʜʣʦʚʠʥ ʫ ʧʽʜʦʰʚʽ 

ʨʦʪʤʽʩʪʨʽʚʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜ ʛʣʠʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʰʘʨʦʢ ʪʫʬʦʣʘʚʠ, ʷʢʘ 

ʩʢʣʘʜʝʥʘ ʜʨʽʙʥʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ (ʜʦ 1 ʩʤ), ʟʮʝʤʝʥʪʦʚʘʥʠʭ ʛʣʠʥʠʩʪʠʤ 

ʤʘʪʝʨʽʘʣʦʤ.  

ɿʘ ʜʘʥʠʤʠ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʢʦʥʘʥʦʛʦ ʄ. ɸ. ɺʦʨʥʦʚʦʶ ʪʘ 

ʉ. ʗ. ɭʛʦʨʦʚʦʶ, ʫ ʨʦʪʤʽʩʪʨʦʚʩʴʢʠʭ ʚʝʨʩʪʚʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʘʞʘʥʥʷ ʩʧʦʨ 

ʩʽʤʝʡʩʪʚ Schizaceae ʟ ʚʠʜʘʤʠ Anemia tricostata Bolch., Lygodium 

reticulatiformis Bolch., Lygodium subsimplex(Naum), Bolch. ʪʘ Gleicheniaceae ʟ 

ʚʠʜʘʤʠ Gl. Ornamentifera echinata(Bolch), Gl. Ornamentifera punctata M. 

Voronova, Gl. Plicifera delicate(Bolch), Bolch, Gl. Unbonata(Bolch), Bolch, ʘ 

ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʩʧʦʨʠ ʩʽʤʝʡʩʪʚ Dicksoniaceae, Matoniaceae, Cyatheaceae, 

Polypodiaceae, Hymenophyllaceae. ʋ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽ ʩʧʦʨʠ 

ʩʝʣʷʛʽʥʝʣʽʻʚʠʭ ʪʘ ʤʦʭʫ. ɻʦʣʦʩʽʤôʷʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʤʝʡʩʪʚʘʤʠ Podocarpaceae, 

Araucariaceae, Pinaceae, Ginkgoaceae, Cyatoniaceae. ʉʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʡ 

ʢʦʤʧʣʝʢʩ ʜʦʟʚʦʣʠʚ ʧʘʣʽʥʦʣʦʛʘʤ ʜʘʪʫʚʘʪʠ ʨʦʪʤʽʩʪʨʦʚʩʴʢʽ ʚʝʨʩʪʚʠ ʷʢ 

ʫʪʚʦʨʝʥʥʷ ʧʽʟʥʴʦʛʦ ʙʘʨʝʤʫ.  

ɸʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʝʨʩʪʚʘʤʠ ɺʠʨʞʠʢʽʚʩʴʢʦʛʦ ʽ ʉʤʽʣʷʥʩʴʢʠʤʠ, ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʪʘ ʾʭ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʤʝʞʘʭ 
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ɹʨʦʚʘʭʽʚʩʴʢʦʾ, ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ, ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ, ʂʘʧʽʪʘʥʽʚʢʘ-

ʉʪʝʧʘʥʢʽʚʩʴʢʦʾ, ʂʦʩʘʯʽʚʩʴʢʦʾ, ʆʣʴʰʘʥʩʴʢʦʾ, ʈʦʪʤʽʩʪʨʦʚʩʴʢʦʾ, ʈʠʞʘʥʽʚʩʴʢʦʾ, 

ʉʤʽʣʷʥʩʴʢʦʾ, ʊʦʧʽʣʴʥʦ-ʄʣʽʻʚʩʴʢʦʾ ʪʘ ʽʥ. ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ. 

ɺʽʜʩʣʦʥʶʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʽʜʢʣʘʜʠ ʚ ʤʝʞʘʭ ʂʘʥʽʚʩʴʢʠʭ ʽ ʄʦʰʥʦʛʽʨʩʴʢʠʭ 

ʜʠʩʣʦʢʘʮʽʡ. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʽʚ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʘʩʰʪʘʙʫ 1:50000 ʽ 1:200000 ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.1. 

ɿʘʣʷʛʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʤʘʡʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʘʙʦ ʟʽ ʩʣʘʙʢʠʤ ʫʭʠʣʦʤ ʚʽʜ ʚʝʨʭʽʚôʷ ʜʦ ʛʠʨʣʘ ʜʦʣʠʥʠ ʪʘ ʚʽʜ ʾʭ ʩʭʠʣʽʚ ʜʦ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 15ï20 ʤ ʫ 

ʚʝʨʭʽʚôʷʭ ʧʘʣʝʦʜʦʣʠʥ ʪʘ ʜʦ 119 ʤ ʚ ʾʭ ʧʨʠʛʠʨʣʦʚʠʭ ʯʘʩʪʠʥʘʭ. ɻʣʠʙʠʥʘ 

ʚʨʽʟʘʥʥʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʚ ʧʦʨʦʜʠ ʩʫʙʩʪʨʘʪʫ, ʷʢ ʧʨʘʚʠʣʦ, 40ï50 ʤ. ɺʥʘʩʣʽʜʦʢ 

ʨʽʟʥʦʛʦ ʚʠʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʙʘʟʠʩʫ ʝʨʦʟʽʾ, ʨʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ, ʷʢʽ 

ʨʦʟʢʨʠʚʘʣʠʩʷ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ ʤʘʶʪʴ ʤʝʥʰʫ ʛʣʠʙʠʥʫ 

ʚʨʽʟʘʥʥʷ, ʘʥʽʞ ʪʘʢʽ, ʱʦ ʨʦʟʢʨʠʚʘʣʠʩʷ ʚ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ. ɼʦʚʞʠʥʘ 

ʦʢʨʝʤʠʭ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʜʦʩʷʛʘʣʘ 120 ʢʤ, ʘ ʰʠʨʠʥʘ (ʚʩʪʘʥʦʚʣʝʥʘ ʧʦ 

ʧʣʦʱʽ ʨʦʟʚʠʪʢʫ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʾʭ ʚʠʧʦʚʥʶʶʪʴ) ï 8,6 ʢʤ.  

ʋ ʧʦʭʦʚʘʥʦʤʫ ʨʝʣʴʻʬʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʘʣʝʦʜʦʣʠʥʠ ʚʠʨʘʞʝʥʽ ʥʝ 

ʟʘʚʞʜʠ ʯʽʪʢʦ. 

ʇʦʪʫʞʥʽʩʪʴ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ, ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ ʝʨʦʟʽʡʥʦ-

ʪʝʢʪʦʥʽʯʥʽ ʜʝʧʨʝʩʽʾ ʩʪʘʥʦʚʠʪʴ 32,7 ʤ ʪʘ 37,0 ʤ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʧʽʚʥʽʯʥʦʛʦ ʽ 

ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  

ʋ ʤʝʞʘʭ ʧʘʣʝʦʜʦʣʠʥ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟʚʫʞʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ. 

ɿʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʘʣʝʦʜʦʣʠʥ ʦʙʫʤʦʚʣʝʥʝ ʟʣʠʪʪʷʤ ʜʝʢʽʣʴʢʦʭ ʧʨʠʪʦʢʽʚ, ʘʙʦ 

ʞ ʟʥʘʯʥʦʶ ʤʽʛʨʘʮʽʻʶ ʨʫʩʣʘ ʟʘ ʣʘʪʝʨʘʣʣʶ ʚ ʧʫʭʢʦʤʫ ʩʫʙʩʪʨʘʪʽ ʝʣʶʚʽʶ ʯʠ 

ʙʽʣʴʰ ʜʘʚʥʽʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ.  
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ʈʠʩ. 3.1 ʉʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ 

ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 
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ʅʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ 

ʤʘʣʠ ʧʘʣʝʦʨʝʣʴʻʬ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ, ʦʙʫʤʦʚʣʝʥʠʡ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ 

ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʪʝʢʪʦʥʽʯʥʠʤ ʨʝʞʠʤʦʤ ʨʽʟʥʠʭ ʙʣʦʢʽʚ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʨʦʟʣʘʤʥʘ ʪʝʢʪʦʥʽʢʘ ʪʘ ʥʘʷʚʥʽʩʪʴ ʙʦʢʦʚʠʭ ʧʨʠʪʦʢʽʚ. ʊʘʢ, 

ʥʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʪʘ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʽ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ ʥʠʤʠ ʨʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ ʤʘʶʪʴ ʰʠʨʦʢʽ ʨʫʩʣʘ. ʐʠʨʠʥʘ 

ʨʫʩʝʣ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʥʘ ʜʽʣʷʥʢʘʭ ʚʧʘʜʽʥʥʷ ʧʨʠʪʦʢʽʚ ʫ ʛʦʣʦʚʥʽ ʨʽʯʢʦʚʽ 

ʘʨʪʝʨʽʾ. ʅʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʛʨʘʥʽʪʽʚ ʽ ʛʨʘʥʽʪʦʾʜʽʚ ʪʘ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʘ 

ʥʠʤʠ ʰʠʨʠʥʘ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʢʣʘʜʠ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ ʧʝʨʝʢʨʠʪʽ 

ʬʘʫʥʽʩʪʠʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ. ʅʘ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ʧʘʣʝʦʜʦʣʠʥ ʥʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʫʪʚʦʨʝʥʥʷʭ ʟ ʨʦʟʤʠʚʦʤ 

ʟʘʣʷʛʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʪʘ 

ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʭʘʨʢʽʚʩʴʢʦʾ ʩʚʽʪʠ. ɺ ʧʦʦʜʠʥʦʢʠʭ ʚʠʧʘʜʢʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʫʪʚʦʨʝʥʥʷ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ ʧʝʨʝʢʨʠʪʽ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

(ʨʘʡʦʥ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ, ʚʝʨʭʥʷ ʧʘʣʝʦʪʝʯʽʷ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ 

ʧʘʣʝʦʜʦʣʠʥʠ ʪʘ ʽʥ.). 

ʅʘʤʠ, ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʦʧʠʩʫ ʩʚʝʨʜʣʦʚʠʥ, ʙʫʣʠ ʟ ʷʩʦʚʘʥʽ ʫʤʦʚʠ 

ʟʘʣʷʛʘʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ 

ʤʝʞʘʭ ʨʽʟʥʠʭ ʧʘʣʝʦʜʦʣʠʥ ʪʘ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʰʠʨʝʥʥʷ ʧʘʣʝʦʜʦʣʠʥ, 

ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 3.2ï3.10. 

ʋʭʠʣ ʜʥʠʱʘ ʧʘʣʝʦʜʦʣʠʥ ʥʘ ʨʽʟʥʠʭ ʾʭ ʜʽʣʷʥʢʘʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʽ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,8 ʤ/ʢʤ ʜʦ 5,2 ʤ/ʢʤ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʜʽʣʷʥʢʘʭ ʧʘʣʝʦʜʦʣʠʥ ʫʭʠʣ 

ʾʭ ʜʥʠʱʘ ʩʧʨʠʷʚ ʬʦʨʤʫʚʘʥʥʶ ʨʦʟʩʠʧʽʚ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ 3,1 ʤ/ʢʤ. 

ʇʦʟʜʦʚʞʥʽʡ ʣʽʪʦʣʦʛʦ-ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ʦʜʥʽʻʾ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʘʧʪ-ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ï ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ï 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.11. 
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ʈʠʩ. 3.10 ɼʽʣʷʥʢʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ ʚ ʤʝʞʘʭ ʷʢʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ (ʦʩʪʘʥʝʮʴ) ʪʘ ʾʭ 

ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤʠ ʙʫʯʘʮʴʢʦʾ ʽ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪ. ɼʽʣʷʥʢʘ ˉ 8, 

ʜʠʚ ʨʠʩ. 3.2 
 

ɸʧʪ-ʨʘʥʥʴʦʘʣʴʙʩʴʢʠʡ ʚʽʢ ʮʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʘʣʽʥʦʣʦʛʘʤʠ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʦʛʦ 

ʘʥʘʣʽʟʫ [26, 27].  

ɻʦʣʦ- ʪʘ ʧʦʢʨʠʪʦʩʽʤôʷʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʤʝʡʩʪʚʘʤʠ Araucariaceae ʟ 

ʚʠʜʦʤ Classopollis pfl., Cupressaceae; Ginkgoaceae ʟ ʚʠʜʦʤ Ginkgo; Pinaceae ʟ 

ʚʠʜʘʤʠ Abies, Cedrus, Dacrydium sporites, Piceae, Pinus, Pseudopinus; 

Podocarpaceae ʟ ʚʠʜʦʤ Podocarpus; Cyatoniaceae ʟ ʚʠʜʦʤ Caytonia oncodes 

(Harris)Bolch; Taxodiaceae ʟ ʚʠʜʘʤʠ Platisaccus ʽ Protoquercus; Juglandaceae ʟ 

ʚʠʜʦʤ Engelhardtia, Rhamnaceae; Salicaceae ʟ ʚʠʜʦʤ Salix. 
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ʆʩʥʦʚʥʠʡ ʬʦʥ ʫ ʩʧʦʨʦʚʽʡ ʯʘʩʪʠʥʽ ʩʢʣʘʜʘʶʪʴ ʩʧʦʨʠ ʧʣʘʫʥʽʚ ʪʘ 

ʧʘʧʦʨʦʪʽʚ ʩʽʤʝʡʩʪʚ Selaginellaceae (ʚʠʜ Selaginella), Lycopodiaceae (ʚʠʜ 

Lycopodium), Alsophilaceae, Cyatheaceae, Dicksoniaceae (ʚʠʜʠ Cibotium, 

Coniopteris), Gleicheniaceae (ʚʠʜʠ Gleicheniidites angulatubus (Bolch),Bolch; 

Gl. carinatus (Bolch),Bolch; Gl. clavifera triplex (Bolch),Bolch; Gl. laetus 

(Bolch),Bolch; Gl. of glauca (Thub)Hock; Gl. peregrina (Bolch),Bolch; Gl. radiate 

(Bolch),Bolch; Gl. stell (Bolch),Bolch; Gl. tuberculata Grig), Hymenophyllaceae 

(ʚʠʜ Hymenophyllum), Matoniacea (ʚʠʜʠ Matonia parva Bolch; Phlebopteroides 

Couper); Mohriaceae, Schizaceae (ʚʠʜʠ Lygodium valanjinensis Bolch; Lygodium 

reticulatiformis Bolch; Lygodium subsimplex (Naum),Bolch), Selaginellaceae ʪʘ 

ʽʥ. ʇʘʣʽʥʦʣʦʛʠ ʄ. ɺʦʨʦʥʦʚʘ, ʉ. ɭʛʦʨʦʚʘ ʪʘ ɸ. ʂʦʣʦʤʦʡʮʝʚʘ ʥʘ ʧʽʜʩʪʘʚʽ 

ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʠʟʥʘʯʠʣʠ ʚʽʢ ʚʽʜʢʣʘʜʽʚ ʷʢ ʘʧʪʩʴʢʠʡ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʫ ʜʚʦʭ ʩʚʝʨʜʣʦʚʠʥʘʭ (ʩʚ. ˉ 6404 ʽ ˉ 8310) ʫ ʧʽʜʦʰʚʽ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʰʘʨʦʢ ʤʝʨʛʝʣʶ ʟʽ ʩʪʷʞʽʥʥʷʤʠ 

ʢʨʝʤʝʥʶ, ʘʥʘʣʦʛʽʯʥʠʡ ʨʦʪʤʽʩʪʨʦʚʩʴʢʠʤ ʚʝʨʩʪʚʘʤ ʫ ʈʦʪʤʽʩʪʨʦʚʩʴʢʽʡ ʟʘʧʘʜʠʥʽ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʙʽʣʴʰ ʜʘʚʥʽʡ ʚʽʢ ʨʦʪʤʽʩʪʨʦʚʩʴʢʠʭ ʚʝʨʩʪʚ. 

 

 3.3 ʈʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ  

 

ʈʦʪʤʽʩʪʨʦʚʩʴʢʽ ʚʝʨʩʪʚʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʠʤʠ, ʩʽʨʠʤʠ, 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʠʤʠ, ʙʣʘʢʠʪʥʦ-ʩʽʨʠʤʠ ʱʽʣʴʥʠʤʠ ʛʣʠʥʘʤʠ ʟ ʨʦʩʣʠʥʥʠʤʠ 

ʨʝʰʪʢʘʤʠ. ʋ ʛʣʠʥʘʭ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʦʰʘʨʢʠ ʚʘʧʥʷʢʽʚ, ʧʽʩʢʦʚʠʢʽʚ, ʢʨʝʤʝʥʽʚ ʪʘ 

ʟʢʨʝʤʝʥʽʣʠʭ ʧʦʨʽʜ, ʙʨʝʢʯʽʡ ʪʘ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ. ɺʠʦʢʨʝʤʣʶʶʪʴ ʪʨʠ 

ʨʽʟʥʦʚʠʜʠ ʧʦʨʽʜ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʽ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʧʦʩʪʫʧʦʚʠʤʠ ʧʝʨʝʭʦʜʘʤʠ: ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʽ ʛʦʨʶʯʽ ʪʦʥʢʦʰʘʨʫʚʘʪʽ ʛʣʠʥʠ; ʩʽʨʽ, 

ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʽ ʪʘ ʙʣʘʢʠʪʥʦ-ʩʽʨʽ ʛʣʠʥʠ; ʢʨʝʤʝʥʠʩʪʽ ʛʣʠʥʠ. ʇʝʨʝʚʘʞʘʶʪʴ ʫ 

ʨʦʟʨʽʟʽ ʩʽʨʽ, ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʽ ʰʘʨʫʚʘʪʽ (ʚʽʜ ʛʨʫʙʦ ʜʦ ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ) ʛʣʠʥʠ. 
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ɻʣʠʥʠ ʣʝʛʢʽ, ʩʣʘʙʢʦ ʥʘʙʫʭʘʶʯʽ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʫʛʣʠʩʪʠʭ ʛʣʠʥ ʧʦʪʫʞʥʽʩʪʶ 

ʜʝʢʽʣʴʢʘ ʤʽʣʽʤʝʪʨʽʚ. ɼʦʤʽʰʢʘ ʢʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʟʥʘʯʥʘ (ʦʢʨʽʤ 

ʥʝʚʝʣʠʢʠʭ ʛʥʽʟʜ ʧʽʩʢʫ). ɸʫʪʠʛʝʥʥʽ ʤʽʥʝʨʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ï ʛʘʣʫʘʟʠʪʦʤ 

(ʩʢʣʘʜʘʻ ʜʦ 90 % ʧʦʨʦʜʠ), ʢʘʦʣʽʥʽʪʦʤ, ʢʨʝʤʝʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ, ʚʫʛʣʠʩʪʦʶ 

ʨʝʯʦʚʠʥʦʶ; ʢʣʘʩʪʠʯʥʘ ʜʦʤʽʰʢʘ ï ʧʦʣʴʦʚʠʤ ʰʧʘʪʦʤ, ʢʚʘʨʮʦʤ, ʙʽʦʪʠʪʦʤ. 

ɻʘʣʫʘʟʠʪ ʽʟʦʪʨʦʧʥʠʡ, ʫʪʚʦʨʶʻ ʣʘʥʮʶʛʠ ʜʨʽʙʥʠʭ ʩʢʫʧʯʝʥʴ, ʧʘʨʘʣʝʣʴʥʦʾ 

ʰʘʨʫʚʘʪʦʩʪʽ. 

ʃʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʻ ʩʪʨʦʢʘʪʠʤ 

(ʚʪʦʨʠʥʥ ̔ʢʘʦʣʽʥʠ, ʢʘʦʣʽʥʦʚ ̔ʛʣʠʥʠ, ʨʽʟʥʦʟʝʨʥʠʩʪ ̔ʢʘʦʣʽʥʦʚ ̔ʧʽʩʢʠ, ʧʦʜʝʢʫʜʠ ʟ 

ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ, ʙʦʢʩʠʪʠ, ʙʦʢʩʠʪʦʧʦʜʽʙʥ ̔ ʧʦʨʦʜʠ, ʙʫʨʝ ʚʫʛʽʣʣʷ), 

ʥʝʚʠʪʨʠʤʘʥʠʤ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʦʤ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʟʘʢʣʘʜʝʥʽ 

ʨʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ.  

ɿʛʽʜʥʦ ʧʨʠʡʥʷʪʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʚ ʪʦʚʱʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʨʽʜ ʚʠʦʢʨʝʤʣʝʥʦ ʫʣʘʤʢʦʚʽ, ʛʣʠʥʠʩʪʽ, 

ʭʝʤʦʛʝʥʥʽ ʪʘ ʬʽʪʦ ʦʨʛʘʥʦʛʝʥʥʽ ʛʨʫʧʠ ʧʦʨʽʜ. 

ʋʣʘʤʢʦʚʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ (ʚʽʜ ʘʣʝʚʨʠʪʠʩʪʠʭ ʜʦ 

ʛʨʘʚʽʡʥʠʭ) ʦʣʽʛʦʤʽʢʪʦʚʠʤʠ ʧʽʩʢʘʤʠ (ʨʠʩ. 3.12) ʽ ʧʽʩʢʦʚʠʢʘʤʠ (ʨʠʩ. 3.13), 

ʽʥʢʦʣʠ ʟ ʜʨʽʙʥʠʤʠ ʚʘʣʫʥʘʤʠ (ʜʦ 15 ʩʤ) ʽ ʛʘʣʴʢʦʶ ʢʚʘʨʮʫ, ʫʣʘʤʢʘʤʠ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʪʘ ʦʙʚʫʛʣʝʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ. ʂʦʣʽʨ ʧʦʨʽʜ 

ʧʝʨʝʚʘʞʥʦ ʩʽʨʠʡ (ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ), ʽʥʦʜʽ ʙʫʨʠʡ.  

ʉʪʨʫʢʪʫʨʘ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʧʝʣʽʪʦ-ʧʩʘʤʽʪʦʚʘ, ʧʝʣʽʪʦ-ʘʣʝʚʨʠʪʦ-

ʧʩʘʤʽʪʦʚʘ, ʧʝʣʽʪʦ-ʘʣʝʚʨʠʪʦ-ʧʩʘʤʽʪʦ-ʧʩʝʬʽʪʦʚʘ; ʪʝʢʩʪʫʨʘ ï ʙʝʟʣʘʜʥʘ, ʢʦʩʦ-, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʰʘʨʫʚʘʪʘ, ʙʨʝʢʯʽʻʧʦʜʽʙʥʘ.  

ɼʣʷ ʧʽʱʘʥʠʭ ʧʦʨʽʜ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ, 

ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʫʪʚʦʨʝʥʥʷ ʘʣʝʚʨʠʪʦʚʠʭ, ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʠʭ, ʘʣʝʚʨʠʪʦ-

ʛʣʠʥʠʩʪʠʭ, ʩʣʘʙʦʛʣʠʥʠʩʪʠʭ, ʛʣʠʥʠʩʪʠʭ, ʟʥʘʯʥʦʛʣʠʥʠʩʪʠʭ ʚʽʜʤʽʥ. ʎʝʤʝʥʪ 

ʢʦʣʦʾʜʘʣʴʥʠʡ, ʟʝʨʥʠʩʪʠʡ, ʧʝʨʝʚʘʞʥʦ ʤʝʭʘʥʽʯʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ, ʙʘʟʘʣʴʥʠʡ. 
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ʋʣʘʤʢʦʚʽ ʧʦʨʦʜʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚ ʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ ʽ 

ʯʘʩʪʦ ʩʘʤʦʩʪʽʡʥʦ ʩʢʣʘʜʘʶʪʴ ʨʦʟʨʽʟ. ʋ ʨʽʟʥʠʭ ʧʘʣʝʦʜʦʣʠʥʘʭ ʚʽʜʩʦʪʢʦʚʠʡ ʚʤʽʩʪ 

ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʫ ʨʦʟʨʽʟʽ ʟʤʽʥʶʻʪʴʩʷ.  

 

 
 

ʈʠʩ. 3.12 ʇʽʩʦʢ ʨʽʟʥʦʟʝʨʥʠʩʪʠʡ ʢʚʘʨʮ-

ʢʘʦʣʽʥʽʪʦʚʠʡ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʡ ʟ ʚʽʜʩʣʦʥʝʥʥʷ 

ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ 

ʈʠʩ. 3.13 ʇʽʩʢʦʚʠʢ ʜʨʽʙʥʦ-ʩʝʨʝʜʥʴʦ-

ʟʝʨʥʠʩʪʠʡ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʡ ʟ ʚʽʜʩʣʦʥʝʥʥʷ 

ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ 

 

ʗʢ ʧʨʘʚʠʣʦ, ʚ ʧʽʜʦʰʚʽ ʨʦʟʨʽʟʫ, ʘ ʽʥʦʜʽ ʽ ʚ ʩʝʨʝʜʥʽʡ ʪʘ ʚʝʨʭʥʽʡ ʡʦʛʦ 

ʯʘʩʪʠʥʘʭ ʧʽʩʢʠ ʤʽʩʪʷʪʴ ʛʘʣʴʢʫ ʪʘ ʜʨʽʙʥʽ ʚʘʣʫʥʠ ʢʚʘʨʮʫ (ʨʠʩ. 3.16). 

 

  

ʈʠʩ. 3.14 ɺʽʜʩʣʦʥʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʩʢʣʘʜʝʥʝ ʧʽʩʢʘʤʠ. ʈʘʡʦʥ 

ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ 

ʈʠʩ. 3.15 ɺʽʜʩʣʦʥʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʩʢʣʘʜʝʥʝ ʧʽʩʢʘʤʠ. ʈʘʡʦʥ 

ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ 
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ʇʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ ʛʘʣʴʢʠ (ʨʠʩ. 3.17) ʚʢʘʟʫʻ ʥʘ ʾʾ ʫʪʚʦʨʝʥʥʷ ʟʘ ʫʤʦʚ 

ʧʣʘʩʪʠʯʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʠʩʥʝʥʥʷ, ʡʤʦʚʽʨʥʦ ʥʘ ʢʦʥʪʘʢʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʨʽʟʥʦʛʦ ʧʝʪʨʦʪʠʧʫ. 

 

  

ʈʠʩ. 3.16 ɻʘʣʴʢʘ ʢʚʘʨʮʫ ʟ ʚʽʜʩʣʦʥʝʥʥʷ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʨʘʡʦʥʫ 

ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ 

ʈʠʩ. 3.17 ʇʦʟʜʦʚʞʥʽʡ ʧʝʨʝʪʠʥ ʛʘʣʴʢʠ 

ʢʚʘʨʮʫ ʟ ʚʽʜʩʣʦʥʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ 

 

ʏʘʩʪʦ ʚ ʪʦʚʱʽ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʤʽʩʪʷʪʴʩʷ ʥʝʟʥʘʯʥʽ ʣʽʥʟʠ ʪʘ ʢʘʪʫʥʠ 

ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ (ʨʠʩ. 3.18) ʪʘ ʫʣʘʤʢʠ ʽ ʙʦʙʦʚʠʥʠ ʙʦʢʩʠʪʫ. 

ɼʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʘʣʝʚʨʠʪʦʚʽ ʪʘ ʛʣʠʥʠʩʪʽ ʨʽʟʥʦʚʠʜʠ ʫʣʘʤʢʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʦʜʝʢʫʜʠ ʤʽʩʪʷʪʴ ʦʙʚʫʛʣʝʥʽ ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ. 

 

  

ʈʠʩ. 3.18 ɺʽʜʩʣʦʥʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦ-

ʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʟ ʣʽʥʟʦʶ ʢʘʪʫʥʽʚ 

ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʫ ʪʦʚʱʽ ʛʣʠʥʠʩʪʦ-

ʧʽʱʘʥʠʭ ʧʦʨʽʜ. ʂʘʥʽʚʩʴʢ ̔ʜʠʩʣʦʢʘʮʽ ʾ

ʈʠʩ. 3.19 ɺʽʜʩʣʦʥʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦ-

ʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʟ ʣʽʥʟʦʶ ʢʘʪʫʥʽʚ 

ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʫ ʪʦʚʱʽ ʛʣʠʥʠʩʪʦ-

ʧʽʱʘʥʠʭ ʧʦʨʽʜ. ʂʘʥʽʚʩʴʢ ̔ʜʠʩʣʦʢʘʮʽ ʾ
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ɻʣʠʥʠʩʪʘ ʩʢʣʘʜʦʚʘ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʦʣʽʥʽʪʦʤ, ʛʽʙʩʠʪʦʤ, 

ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʤ, ʛʽʜʨʦʩʣʶʜʦʶ, ʛʽʜʨʘʨʛʽʣʽʪʦʤ ʪʘ ʽʥ. ɺʤʽʩʪ ʾʾ ʟʤʽʥʥʠʡ ʽ 

ʧʦʜʝʢʫʜʠ ʜʦʩʷʛʘʻ 46 %.   

ʉʪʫʧʽʥʴ ʦʙʢʘʪʘʥʦʩʪʽ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʚʘʞʥʦ ʧʦʛʘʥʠʡ, ʜʦʙʨʝ 

ʦʙʢʘʪʘʥʽ ʣʠʰʝ ʛʘʣʴʢʘ ʪʘ ʛʨʘʚʽʡ. 

ɿʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ʩʝʨʝʜ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʽʩʢʠ (ʧʽʩʢʦʚʠʢʠ) ʛʣʠʥʠʩʪʽ, ʘʣʝʚʨʠʪʦʚʽ, ʜʨʽʙʥʦ-, ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ, 

ʛʨʘʚʽʡʥʽ. ɯʥʦʜʽ ʨʦʟʨʽʟʠ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʝʥʽ ʫʣʘʤʢʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ 

ʟʘʢʦʥʦʤʽʨʥʦ ʘʙʦ ʥʝʟʘʢʦʥʦʤʽʨʥʦ ʟʤʽʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ ʟʘ ʨʦʟʨʽʟʦʤ. 

ɿʘʢʦʥʦʤʽʨʥʘ ʟʤʽʥʘ ʚʽʜ ʙʽʣʴʰ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʜʦ ʤʝʥʰ ʟʝʨʥʠʩʪʠʭ ʚʢʘʟʫʻ ʥʘ 

ʧʦʩʣʽʜʦʚʥʫ ʟʤʽʥʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʽ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʢʣʘʜʽʚ. ʅʝʟʘʢʦʥʦʤʽʨʥʘ ʟʤʽʥʘ (ʧʦʷʚʘ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʯʠ ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʫ ʙʽʣʴʰ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʧʽʱʘʥʠʭ ʫʪʚʦʨʝʥʴ ʚʢʘʟʫʻ ʥʘ 

ʤʽʥʣʠʚʽʩʪʴ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʟʤʽʥʫ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʫʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʨʦʟʨʽʟʘʭ ʩʢʣʘʜʝʥʠʭ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʽ ʛʨʘʚʽʡʥʠʭ ʬʨʘʢʮʽʡ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ, 

ʘʣʝʚʨʠʪʦʚʠʡ ʽ ʛʣʠʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ ʟʘʧʦʚʥʶʻ ʤʽʞʟʝʨʥʦʚʠʡ ʧʨʦʩʪʽʨ. ʇʦʜʝʢʫʜʠ 

ʨʦʟʨʽʟʠ ʩʢʣʘʜʝʥʽ ʨʽʚʥʦʤʽʨʥʦ ʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ, ʚ ʷʢʠʭ ʫʤʽʩʪ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʡ. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʚʽʜ ʧʦʨʽʜ ʩʫʙʩʪʨʘʪʫ, ʷʢʽ ʨʦʟʤʠʚʘʶʪʴʩʷ, ʥʘ 

ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʂ. ʄ. ɿʘʨʫʮʴʢʦʛʦ [53] ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʽʩʪʦʛʨʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 3.20-3.21, ʘ ʫʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ 

ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʫʩʽʻʶ ʧʨʦʪʷʞʥʽʩʪʶ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ 

ʧʘʣʝʦʜʦʣʠʥʠ ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.22. 
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ʈʠʩ. 3.20  ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ ʥʘ 

ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ  

 

 

 

 

ʈʠʩ. 3.21 ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ ʥʘ 

ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ  ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ  
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ʈʠʩ. 3.22 ʋʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʜʦʣʠʥʠ (ʧʦ ʚʩʽʡ ʧʨʦʪʷʞʥʦʩʪʽ) 

 

 

ʋ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʥʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʢʠʩʣʦʛʦ ʽ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʩʧʽʣʴʥʠʤ ʻ ʧʝʨʝʚʘʞʘʥʥʷ 

ʬʨʘʢʮʽʾ ʧʽʩʢʫ ʨʦʟʤʽʨʦʤ 0,25ï0,5 ʤʤ. ʋ ʚʽʜʢʣʘʜʘʭ ʫʪʚʦʨʝʥʠʭ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʤʠʚʫ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʩʝʨʝʜ ʧʽʱʘʥʠʭ ʬʨʘʢʮʽʡ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʪʘʢʦʞ 

ʩʢʣʘʜʘʶʪʴ ʧʽʱʘʥʽ ʬʨʘʢʮʽʾ ʨʦʟʤʽʨʫ 0,1ï0,25 ʤʤ ʪʘ 0,5ï1,0 ʤʤ, ʘ ʚʤʽʩʪ 

ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ ʧʝʨʝʚʠʱʫʻ 20 %. ʋ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʘʭ, ʫʪʚʦʨʝʥʠʭ ʥʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʧʦʨʽʜ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʙʽʣʴʰʠʡ 

ʚʤʽʩʪ ʛʨʘʚʽʶ ʪʘ ʤʝʥʰʠʡ ʚʤʽʩʪ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ.  

ʄʽʥʽʤʘʣʴʥʠʡ ʽ ʤʘʢʩʠʣʴʥʠʡ ʚʤʽʩʪʠ ʧʦʨʦʜʦʪʚʽʨʥʠʭ ʦʢʩʠʜʽʚ ʚ ʫʣʘʤʢʦʚʠʭ 

ʧʨʦʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.23 ï 3.26. 

ɿ ʧʽʱʘʥʠʤʠ ʧʦʨʦʜʘʤʠ ʧʦʚ ʷʟʘʥʽ ʧʨʦʤʠʩʣʦʚʽ ʧʨʦʤʠʩʣʦʚʽ ʨʦʟʩʠʧʠ 

ʽʣʴʤʝʥʽʪʫ, ʮʠʨʢʦʥʫ, ʟʦʣʦʪʘ. 

ɻʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ ʽ ʢʘʦʣʽʥʽʪʦʚʠʤʠ 

ʛʣʠʥʘʤʠ, ʷʢʽ ʯʘʩʪʦ ʫʪʚʦʨʶʶʪʴ ʦʜʥʦʨʽʜʥʫ ʪʦʚʱʫ. ʂʦʣʽʨ ʾʭ ʩʪʨʦʢʘʪʠʡ: ʚʽʜ 

ʙʽʣʦʛʦ, ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʩʽʨʦʛʦ ʜʦ ʨʽʟʥʠʭ ʚʽʜʪʽʥʢʽʚ ʯʝʨʚʦʥʦʛʦ.  
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ʉʪʨʫʢʪʫʨʘ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʧʝʣʽʪʦʚʘ, ʘʣʝʚʨʦ-ʧʝʣʽʪʦʚʘ, ʧʩʘʤʽʪʦ-ʘʣʝʚʨʦ-

ʧʝʣʽʪʦʚʘ, ʧʩʘʤʽʪʦ-ʧʝʣʽʪʦʚʘ, ʧʩʝʬʽʪʦ-ʧʩʘʤʽʪʦ-ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʘ. ʊʝʢʩʪʫʨʘ 

ʧʦʨʽʜ ʢʦʥʛʣʦʤʝʨʘʪʦʧʦʜʽʙʥʘ, ʤʘʩʠʚʥʘ, ʧʣʷʤʠʩʪʘ, ʣʽʥʟʦʧʦʜʙʽʥʘ, ʩʤʫʛʘʩʪʘ. 

 

 
 

ʈʠʩ. 3.23 ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʫ ʧʽʩʢʘʭ 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 
 

ʈʠʩ. 3.24 ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʚ 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

 
 

ʈʠʩ. 3.25 ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʚ ʛʨʘʚʽʡʥʦ-

ʛʘʣʝʯʥʠʭ ʧʦʨʦʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʈʠʩ. 3.26 ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʚ ʛʨʘʚʽʡʥʦ-

ʛʘʣʝʯʥʠʭ ʧʦʨʦʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

 

ʉʢʣʘʜʝʥʽ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʢʘʦʣʽʥʽʪʦʤ ʟ ʥʝʟʥʘʯʥʠʤʠ ʜʦʤʽʰʢʘʤʠ 

ʛʽʜʨʦʩʣʶʜʠ, ʛʽʙʩʠʪʫ, ʛʽʜʨʘʨʛʽʣʽʪʫ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ ʪʘ ʥʝʧʦʩʪʽʡʥʠʤʠ 

ʜʦʤʽʰʢʘʤʠ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ (ʨʠʩ. 3.27) ʽ ʢʘʦʣʽʥʽʪʦʚʽ ʛʣʠʥʠ (ʨʠʩ. 3.28) ʤʘʶʪʴ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʝʯʦʚʠʥʥʦʤʫ ʩʢʣʘʜʽ ʽ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ. ɻʣʠʥʠʩʪʘ 
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ʩʢʣʘʜʦʚʘ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʤʘʡʞʝ ʤʦʥʦʤʽʥʝʨʘʣʴʥʘ ʢʘʦʣʽʥʽʪʦʚʘ ʟ ʥʝʟʥʘʯʥʦʶ 

ʜʦʤʽʰʢʦʶ ʛʘʣʫʘʟʠʪʫ, ʛʽʜʨʦʩʣʶʜ, ʛʽʙʩʠʪʫ, ʛʽʜʨʘʨʛʽʣʽʪʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ 

ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥʘʭ ʯʘʩʪʢʘ ʛʽʜʨʦʩʣʶʜ ʟʥʘʯʥʦ ʙʽʣʴʰʘ, ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʽ 

ʤʽʥʝʨʘʣʠ ʚʽʜʩʫʪʥʽ ʽ ʧʨʠʩʫʪʥʽ ʟʤʽʰʘʥʦʰʘʨʫʚʘʪʽ ʫʪʚʦʨʝʥʥʷ ʪʘ ʤʦʥʪʤʦʨʠʣʦʥʽʪ. 

ɺ ʦʢʨʝʤʠʭ ʧʦʢʣʘʜʘʭ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʚʤʽʩʪ ʛʽʙʩʠʪʫ ʜʦʩʷʛʘʻ 65 %.  

ʇʦʜʝʢʫʜʠ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʤʽʩʪʷʪʴ ʛʘʣʴʢʫ ʢʚʘʨʮʫ, ʫʣʘʤʢʠ ʢʨʠʩʪʘʣʽʯʥʠʭ 

ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʦʙʚʫʛʣʝʥʽ ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ. ʈʦʟʧʦʜʽʣ ʪʝʨʠʛʝʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʛʣʠʥʠʩʪʠʭ ʧʦʨʦʜʘʭ ʥʝʨʽʚʥʦʤʽʨʥʠʡ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ 

ʟ ʥʝʟʥʘʯʥʦʶ (ʜʦ 5 %) ʜʦʤʽʰʢʦʶ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʚ 

ʷʢʠʭ ʚʤʽʩʪ ʫʣʘʤʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʟʥʘʯʥʠʡ (ʜʦ 41 %).  

 

  

ʈʠʩ. 3.27 ɺʪʦʨʠʥʥʠʡ ʢʘʦʣʽʥ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ 

ʈʠʩ. 3.28 ʂʘʦʣʽʥʦʚʘ ʛʣʠʥʘ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ 

 

ɯʥʦʜʽ ʫ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʙʚʫʛʣʝʥʽ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ, 

ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʨʪʠʢʘʣʴʥʦ, ʘ ʪʘʢʦʞ ʧʨʦʰʘʨʢʠ ʪʝʤʥʦ-ʩʽʨʠʭ ʽ ʩʽʨʠʭ ʛʣʠʥ 

ʢʘʦʣʽʥʦʚʠʭ ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʣʠʰʢʽʚ ʦʙʚʫʛʣʝʥʦʾ, ʯʘʩʪʢʦʚʦ 

ʧʽʨʠʪʠʟʦʚʘʥʦʾ ʨʦʩʣʠʥʥʦʾ ʦʨʛʘʥʽʢʠ, ʧʦʜʝʢʫʜʠ ʘʞ ʜʦ ʤʘʣʦʧʦʪʫʞʥʠʭ ʧʨʦʰʘʨʢʽʚ 

ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ.  
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ɻʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʯʘʩʪʦ ʩʘʤʦʩʪʽʡʥʦ ʩʢʣʘʜʘʶʪʴ ʨʦʟʨʽʟ, ʘʙʦ ʞ 

ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ ʫʣʘʤʢʦʚʠʤʠ, ʭʝʤʦʛʝʥʥʠʤʠ ʯʠ ʬʽʪʦʨʛʘʥʦʛʝʥʥʠʤʠ 

ʧʦʨʦʜʘʤʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʽʜ, ʱʦ ʟʘʟʥʘʣʠ ʟʚʽʪʨʶʚʘʥʥʷ 

ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ ʛʣʠʥʠʩʪʦʾ ʪʘ ʫʣʘʤʢʦʚʦʾ ʨʝʯʦʚʠʥʠ. 

ʊʘʢ, ʫ ʛʣʠʥʠʩʪʠʭ ʧʦʨʦʜʘʭ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʧʦʨʽʜ 

ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʤʽʩʪʷʪʴʩʷ ʜʦʤʽʰʢʠ ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ ʪʘ ʟʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʽʣʴʤʝʥʽʪʫ. 

ɺʤʽʩʪʠ ʦʩʥʦʚʥʠʭ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʫ ʛʣʠʥʠʩʪʠʭ ʧʦʨʦʜʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 3.29-3.32.  

  

ʈʠʩ.3.29 ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʫ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

 

ʈʠʩ.3.30 ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʫ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

 
 

ʈʠʩ. 3.31 ʄʥ̔ʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʫ ʛʣʠʥʘʭ 

ʢʘʦʣʽʥʦʚʠʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʈʠʩ. 3.32 ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʫ ʛʣʠʥʘʭ 

ʢʘʦʣʽʥʦʚʠʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 
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ʇʦʜʝʢʫʜʠ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʤʽʩʪʷʪʴ ʢʘʪʫʥʠ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʪʘ 

ʙʦʙʦʚʠʥʠ (ʜʦ 2,5 ʩʤ) ʩʽʨʦʛʦ, ʙʫʨʦʛʦ, ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ ʪʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. 

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʽ ʟ ʭʝʤʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʯʘʩʪʦ ʫʪʚʦʨʶʶʪʴ ʧʦʩʪʫʧʦʚʽ 

ʧʝʨʝʭʦʜʠ. ɿʘ ʜʘʥʠʤʠ ʄ.ʌ. ʇʽʜʜʫʙʥʦʛʦ ʪʘ ʽʥ. [148] ʩʧʦʯʘʪʢʫ ʫ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ ʟôʷʚʣʷʶʪʴʩʷ ʞʦʚʪʽ, ʞʦʚʪʦ-ʙʫʨʽ ʧʣʷʤʠ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ; ʧʦʪʽʤ 

ʟôʷʚʣʷʶʪʴʩʷ ʙʦʙʦʚʠʥʠ ʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘʞ ʜʦ 

ʧʝʨʝʚʘʞʘʥʥʷ ʥʘ ʢʘʦʣʽʥʦʚʦʶ ʨʝʯʦʚʠʥʦʶ. 

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʧʦʰʠʨʝʥʽ ʚ ʙʦʨʪʦʚʠʭ ʽ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ 

ʧʘʣʝʦʜʝʧʨʝʩʽʡ, ʘʙʦ ʚ ʤʝʞʘʭ ʾʭ ʧʨʠʪʦʢʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʽʚ ʚʪʦʨʠʥʥʦʛʦ 

ʢʘʦʣʽʥʫ ʜʦʩʷʛʘʻ 24,0 ʤ. ʅʘʡʯʘʩʪʽʰʝ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʙʦʨʪʦʚʠʭ 

ʯʘʩʪʠʥ ʧʘʣʝʦʜʝʧʨʝʩʽʡ ʽ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʤʫʛ ʽ ʣʽʥʟ ʚʠʜʦʚʞʝʥʠʭ 

ʚʟʜʦʚʞ ʾʭ ʦʩʴʦʚʦʾ ʣʽʥʽʾ. 

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʷʢʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʭʠʣʽʚ ʧʘʣʝʦʜʦʣʠʥ ʤʽʩʪʷʪʴ ʟʥʘʯʥʽ 

ʩʢʫʧʯʝʥʥʷ ʢʚʘʨʮʫ, ʽʣʴʤʝʥʽʪʫ, ʮʠʨʢʦʥʫ, ʩʠʜʝʨʠʪʫ ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʪʦʨʠʥʥʽ 

ʢʘʦʣʽʥʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʝʧʨʝʩʽʡ, ʟʘʟʥʘʯʝʥʽ 

ʤʽʥʝʨʘʣʠ ʤʽʩʪʷʪʴ ʚ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʷʭ (ʘʞ ʜʦ ʯʠʩʪʠʭ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ ʟ ʥʝʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ ʢʚʘʨʮʦʚʠʭ ʟʝʨʝʥ).  

ɯʥʦʜʽ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʤʽʩʪʷʪʴ ʧʨʦʤʠʩʣʦʚʽ ʚʤʽʩʪʠ ʽʣʴʤʝʥʽʪʫ ʽ ʮʠʨʢʦʥʫ, 

ʘ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʟʦʣʦʪʦ ʽ ʩʫʣʴʬʽʜʠ. 

ʂʘʦʣʽʥʽʪʦʚʽ ʛʣʠʥʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʥʘ ʩʭʠʣʘʭ ʪʘ ʚ ʧʨʠʙʦʨʪʦʚʠʭ 

ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ. ɿʘʣʷʛʘʶʪʴ ʛʣʠʥʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʪʽʣ ʩʧʦʚʟʘʥʥʷ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʰʘʨʽʚ ʪʘ ʣʽʥʟ. ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ 

ʩʪʘʥʦʚʠʪʴ 28 ʤ. 

ʏʘʩʪʦ ʢʘʦʣʽʥʦʚʽ ʛʣʠʥʠ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʟʘʧʽʩʦʯʝʥʦʩʪʽ. ɯʥʢʦʣʠ ʚʦʥʠ 

ʤʽʩʪʷʪʴ ʛʘʣʴʢʫ ʢʚʘʨʮʫ (ʜʦ 4,0 ʩʤ) ʪʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ (ʜʦ 12 ʩʤ). 

ʂʘʦʣʽʥʦʚʽ ʛʣʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʩʪʨʦʢʘʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʦʙʫʤʦʚʣʝʥʝ 

ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʘʨʚʣʝʥʥʷ.  
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ɻʣʠʥʠʩʪʽ ʦʩʘʜʠ ʥʘ ʢʦʥʪʘʢʪʽ ʟ ʚʦʜʦʶ ʘʢʪʠʚʥʦ ʘʜʩʦʨʙʫʚʘʣʠ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ɿʘʭʦʨʦʥʝʥʽ ʚ ʟʘʧʣʘʚʥʠʭ ʨʦʟʨʽʟʘʭ (ʧʝʨʝʚʘʞʥʦ) ʛʣʠʥʠʩʪʽ ʦʩʘʜʠ 

ʙʫʣʠ ʚʦʜʦʪʨʠʚʘʤʠ ʪʘ ʘʢʪʠʚʥʦ ʘʢʫʤʫʣʶʚʘʣʠ ʝʣʝʤʝʥʪʠ ʟ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥ ʦʩʘʜʫ.  

ɸʣʴʙʩʴʢʘ ʪʨʘʥʩʛʨʝʩʽʷ ʩʧʨʠʯʠʥʠʣʘ ʚʟʘʻʤʦʜʽʶ ʩʦʣʦʥʠʭ ʚʦʜ ʟ ʛʣʠʥʠʩʪʠʤ 

ʦʩʘʜʦʤ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʯʘʩʪʢʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʛʽʜʨʦʩʣʶʜʠ ʽ ʢʘʦʣʽʥʽʪʘ ʚ 

ʤʦʥʪʤʦʨʠʣʦʥʽʪ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʦʩʘʜʽʚ Ga, Ca, Rb, B, Mn ʪʘ ʽʥʰʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ.   

ʇʦʯʘʪʢʦʚʽ ʩʪʘʜʽʾ ʣʽʪʦʛʝʥʝʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʠʨʘʞʝʥʽ ʚ ʧʦʷʚʽ ʧʣʷʤ ʦʟʘʣʽʟʥʝʥʥʷ ʞʦʚʪʦʛʦ, ʞʦʚʪʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, 

ʫʱʽʣʴʥʝʥʥʽ.  

ʍʝʤʦʛʝʥʥʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʦʢʩʠʪʘʤʠ ʪʘ ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʷʢʽ ʚʧʝʨʰʝ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ɺ.ʂ. ʈʷʙʯʫʥʦʤ ʫ 1969 ʨʦʮʽ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʽ ʙʦʢʩʠʪʠ ʽ ʙʦʢʩʠʪʦʧʦʜʽʙʥʽ ʧʦʨʦʜʠ ʚ ʤʝʞʘʭ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ, 

ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʽ ʂʦʨʩʫʥʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥ ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʧʦʨʽʜ ʧʣʦʱ 

ʧʦʰʠʨʝʥʥʷ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ.  

ɿʘʣʷʛʘʶʪʴ ʭʝʤʦʛʝʥʥʽ ʧʦʨʦʜʠ ʥʘ ʦʜʥʦʤʫ ʯʠ ʦʜʨʘʟʫ ʥʘ ʜʚʦʭ ʩʭʠʣʘʭ 

ʧʘʣʝʦʜʦʣʠʥ, ʽʥʦʜʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ. ʗʢ ʧʨʘʚʠʣʦ, ʙʦʢʩʠʪʠ ʽ 

ʙʦʢʩʠʪʦʧʦʜʽʙʥʽ ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʨʽʜʰʝ ʫʪʚʦʨʶʶʪʴ ʧʦʢʣʘʜʠ ʚ ʧʽʱʘʥʦ-

ʢʘʦʣʽʥʦʚʽʡ ʪʦʚʱʽ (ʨʠʩ. 3.33-3.34).  

ʇʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ ʧʦʚ ʷʟʘʥʽ ʟ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʤʠ, 

ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʤʠ ʪʘ ʟʘʧʣʘʚʥʦ-ʦʟʝʨʥʠʤʠ ʬʘʮʽʘʣʴʥʠʤʠ 

ʦʙʩʪʘʥʦʚʢʘʤʠ. 

ʂʦʣʽʨ ʙʦʢʩʠʪʽʚ ʽ ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʽʜ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʩʽʨʦʛʦ, ʪʝʤʥʦ-

ʩʽʨʦʛʦ ʟ ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʜʦ ʙʫʨʦʛʦ. ʃʦʢʘʣʴʥʽ ʧʣʷʤʠ ʧʦʙʽʣʽʥʥʷ ʧʦʨʦʜʠ, 

ʚʽʨʦʛʽʜʥʦ ʧʦʚ ʷʟʘʥʽ ʟ ʣʦʢʘʣʴʥʠʤ ʚʠʥʦʩʦʤ ʟʘʣʽʟʘ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʽʩʮʷʤʠ 

ʧʫʭʢʫ, ʤʽʩʮʷʤʠ ʧʦʨʽʚʥʷʥʦ ʤʽʮʥʫ ʧʦʨʦʜʫ, ʩʢʣʘʜʝʥʫ ʯʝʨʚʦʥʦ-ʙʫʨʠʤʠ, ʙʫʨʠʤʠ, 

ʩʽʨʫʚʘʪʦ-ʙʫʨʠʤʠ ʽ ʩʽʨʠʤʠ ʙʦʙʦʚʠʥʘʤʠ. ʈʦʟʤʽʨ ʙʦʙʦʚʠʥ 3ï10 ʤʤ. 



92 

 

 

 

 

 

 

 

 

ʈ
ʠ
ʩ
.
 
3
.
3
4

 
ʇ
ʦ
ʢ
ʣ
ʘ
ʜ
ʠ
 
ʙ
ʦ
ʢ
ʩ
ʠ
ʪ
ʽ
ʚ
 
ʥ
ʘ
 
ʧ
ʣ
ʦ
ʪ
ʠ
ʢ
ʫ
 
ʪ
ʘ
 
ʚ
 

ʧ
ʨʠ
ʧ
ʣ
ʦ
ʪ
ʠ
ʢ
ʦ
ʚ
ʦ
ʤ
ʫ
 
ʰ
ʘ
ʨ
ʽ
 
ʬ
ʣ
ʶ
ʚ
ʽ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 
ʪ
ʦ
ʚ
ʱ
ʽ
.
 

 

ʃ
ʝ
ʙ
ʝ
ʜ
ʠ
ʥ

-ɹ
ʘ
ʣ
ʘ
ʢ
ʣ
ʽ
ʾ
ʚ
ʩ
ʴ
ʢ
ʘ
 
ʧ
ʘ
ʣ
ʝ
ʦ
ʜ
ʦ
ʣ
ʠ
ʥ
ʘ

 

 ʈ
ʠ
ʩ
.
 
3
.
3
3

 
ʌ
ʣ
ʶ
ʚ
ʽ
ʘ
ʣ
ʴ
ʥ
ʠ
ʡ
 
ʧ
ʦ
ʢ
ʣ
ʘ
ʜ
 
ʙ
ʦ
ʢ
ʩ
ʠ
ʪ
ʽ
ʚ
,
 
ʱ
ʦ
 
ʟ
ʘ
ʣ
ʷ
ʛ
ʘ
ʻ
 

ʙ
ʝ
ʟ
ʧ
ʦ
ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʴ
ʦ
 
ʥ
ʘ
 
ʢ
ʦ
ʨ
ʽ
 
ʚ
ʠ
ʚ
ʽ
ʪ
ʨ
ʶ
ʚ
ʘ
ʥ
ʥ
ʷ
.

 

ʃ
ʝ
ʙ
ʝ
ʜ
ʠ
ʥ

-ɹ
ʘ
ʣ
ʘ
ʢ
ʣ
ʽ
ʾ
ʚ
ʩ
ʴ
ʢ
ʘ
 
ʧ
ʘ
ʣ
ʝ
ʦ
ʜ
ʦ
ʣ
ʠ
ʥ
ʘ

 



93 

 

ʇʨʦʩʪʽʨ ʤʽʞ ʥʠʤʠ ʚʠʧʦʚʥʝʥʠʡ ʩʽʨʫʚʘʪʦ-ʙʽʣʦʶ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʦʶ 

ʨʝʯʦʚʠʥʦʶ. ɹʦʙʦʚʠʥʠ ʩʢʣʘʜʝʥʽ ʛʣʠʥʠʩʪʦʶ ʜʠʩʧʝʨʩʥʦʶ ʨʝʯʦʚʠʥʦʶ (ʜʦ 68 %), 

ʢʘʨʙʦʥʘʪʘʤʠ (ʜʦ 7 %), ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ (ʜʦ 5 %), ʧʽʨʠʪʦʤ (ʜʦ 7 %), 

ʣʝʡʢʦʢʩʝʥʦʤ (ʜʦ 3 %), ʛʽʙʩʠʪʦʤ (ʜʦ 2 %), ʢʘʦʣʽʥʽʪʦʤ (ʜʦ 1 %). ɼʝʢʦʪʨʽ 

ʙʦʙʦʚʠʥʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽʥʪʝʥʩʠʚʥʦ ʧʽʨʠʪʠʟʦʚʘʥʽ, ʤʽʩʪʷʪʴ ʜʨʽʙʥʽ 

ʟʝʨʥʘ ʢʚʘʨʮʫ, ʽʣʴʤʝʥʽʪʫ, ʮʠʨʢʦʥʫ, ʪʫʨʤʘʣʽʥʫ, ʧʽʨʦʢʩʝʥʫ. ʗʢ ʧʨʘʚʠʣʦ 

ʙʦʙʦʚʠʥʠ ʦʪʦʯʝʥʽ ʢʨʫʩʪʠʬʽʢʘʮʽʡʥʠʤʠ ʦʙʣʷʤʽʚʢʘʤʠ ʛʽʙʩʠʪʫ. ʇʦʜʝʢʫʜʠ 

ʮʝʤʝʥʪʫʶʯʘ ʨʝʯʦʚʠʥʘ (ʢʘʦʣʽʥʽʪʦʚʦʛʦ ʩʢʣʘʜʫ) ʙʦʢʩʠʪʽʚ ʨʦʟʙʠʪʠʪʘ ʩʽʪʢʦʶ 

ʪʨʽʱʠʥ, ʷʢʽ ʚʠʧʦʚʥʝʥʽ ʛʽʙʩʠʪʦʤ. 

ʂʣʘʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʫ ʧʦʨʦʜʽ ʥʝʨʽʚʥʦʤʽʨʥʦ, 

ʫʪʚʦʨʶʶʯʠ ʧʨʦʰʘʨʢʠ, ʣʽʥʟʠ, ʛʥʽʟʜʘ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʢʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʚʘʨʮʦʤ, ʩʠʜʝʨʠʪʦʤ ʽ ʧʽʨʠʪʦʤ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʽ ʮʠʨʢʦʥʫ ʚ 

ʙʦʢʩʠʪʘʭ ʽ ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʦʜʘʭ ʥʝʟʥʘʯʥʠʡ. ɯʥʦʜʽ ʭʝʤʦʛʝʥʥʽ ʧʦʨʦʜʠ 

ʤʽʩʪʷʪʴ ʫʣʘʤʢʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. 

ɺʤʽʩʪ ʦʩʥʦʚʥʠʭ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʦʢʩʠʜʽʚ ʭʝʤʦʛʝʥʥʠʭ ʧʦʨʽʜ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.35ï3.38. 

ʉʪʨʫʢʪʫʨʘ ʭʝʤʦʛʝʥʥʠʭ ʧʦʨʽʜ ʢʦʣʦʾʜʘʣʴʥʘ, ʧʝʣʽʪʦʚʘ, ʧʝʣʽʪʦ-ʘʣʝʚʨʠʪʦʚʘ, 

ʧʝʣʽʪʦ-ʧʩʘʤʽʪʦʚʘ, ʧʩʘʤʽʪʦ-ʢʦʣʦʾʜʘʣʴʥʘ, ʤʝʪʘʢʦʣʦʾʜʘʣʴʥʦ-ʣʫʩʢʫʚʘʪʘ (ʜʽʣʷʥʢʠ 

ʙʝʟ ʙʦʙʦʚʠʥ); ʪʝʢʩʪʫʨʘ ï ʙʦʙʦʚʘ, ʧʣʷʤʠʩʪʘ, ʩʤʫʛʘʩʪʘ, ʟʛʫʩʪʢʦʚʘ, 

ʙʨʝʢʯʽʻʧʦʜʽʙʥʘ. 

ʉʝʨʝʜ ʙʦʢʩʠʪʽʚ ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ (ɹʘʩʩ ʪʘ ʽʥ., 1971): 

ʢʘʤ̫ʥʠʩʪʽ, ʧʫʭʢʽ, ʛʣʠʥʠʩʪʽ, ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ. 

ʂʘʤ ʷʥʠʩʪʽ ʽ ʧʫʭʢʽ ʙʦʢʩʠʪʠ ʤʘʶʪʴ ʙʦʙʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʢʨʝʤʦʚʝ, ʩʽʨʝ ʽ 

ʙʫʨʝ ʟʘʙʘʨʚʣʝʥʥʷ. ɹʦʙʦʚʠʥʠ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ, ʞʦʚʪʦ-ʛʘʨʷʯʦʛʦ, ʩʽʨʦʛʦ ʽ 

ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ɺʤʽʩʪ ʾʭ ʫ ʧʦʨʦʜʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 15 % ʜʦ 60 %. ʉʢʣʘʜʝʥʽ 

ʙʦʙʦʚʠʥʠ ʛʽʙʩʠʪʦʤ, ʛʝʪʠʪʦʤ, ʢʘʦʣʽʥʽʪʦʤ, ʛʘʣʣʫʘʟʠʪʦʤ, ʢʘʨʙʦʥʘʪʘʤʠ ʽ 

ʢʣʘʩʪʠʯʥʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ, ʛʽʙʩʠʪʠʟʦʚʘʥʦʛʦ ʧʣʘʛʽʦʢʣʘʟʫ, 

ʣʝʡʢʦʢʩʝʥʽʟʦʚʘʥʦʛʦ ʽʣʴʤʝʥʽʪʫ. ʋ ʩʢʣʘʜʽ ʯʦʨʥʠʭ ʙʦʙʦʚʠʥ ʧʨʠʩʫʪʥʽʡ ʢʦʨʫʥʜ, 
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ʤʘʛʥʝʪʠʪ, ʽʥʦʜʽ ʙʴʦʤʽʪ. ɺʤʽʱʫʚʘʣʴʥʘ ʨʝʯʦʚʠʥʘ ʩʢʣʘʜʝʥʘ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʤ 

ʛʽʙʩʠʪʦʤ, ʛʦʩʪʨʦʢʫʪʥʠʤʠ ʫʣʘʤʢʘʤʠ ʢʚʘʨʮʫ, ʽʣʴʤʝʥʽʪʦʤ, ʢʘʦʣʽʥʽʪʦʤ, ʷʢʽ 

ʮʝʤʝʥʪʫʶʪʴʩʷ ʛʽʙʩʠʪʦʤ ʽ ʢʘʨʙʦʥʘʪʘʤʠ. 

 

  

ʈʠʩ. 3.35 ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʫ ʙʦʢʩʠʪʘʭ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

 

ʈʠʩ. 3.36  ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʚ ʙʦʢʩʠʪʘʭ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

  

ʈʠʩ. 3.37 ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʚ 

ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʦʜʘʭ ʥʠʞʥʴʦ ʾʢʨʝʡʜʠ 

ʈʠʩ. 3.38  ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ 

ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʦʢʩʠʜʽʚ ʚ 

ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʦʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

 

ɻʣʠʥʠʩʪʽ ʪʘ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʙʦʢʩʠʪʠ ʷʚʣ̫ʁ ʪʴ ʩʦʙʦʶ ʧʫʭʢʫ ʘʙʦ 

ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʫ ʧʦʨʦʜʫ, ʷʢʘ ʥʝ ʤʽʩʪʠʪʴ ʙʦʙʦʚʠʥ ʽ ʟʦʚʥʽʰʥʴʦ ʧʦʜʽʙʥʘ ʜʦ 

ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ. ʉʝʨʝʜ ʛʣʠʥʠʩʪʠʭ ʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʙʦʢʩʠʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴ 

ʢʘʦʣʽʥʽʪ-ʛʽʙʩʠʪʦʚʽ ʽ ʢʚʘʨʮ-ʢʘʦʣʽʥʽʪ-ʛʽʙʩʠʪʦʚʽ ʚʽʜʤʽʥʠ. 

ɼʽʘʛʝʥʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʩʧʨʠʯʠʥʠʣʠ ʮʝʤʝʥʪʘʮʽʶ ʛʽʙʩʠʪʦʤ ʚʤʽʱʫʶʯʦʾ 

ʨʝʯʦʚʠʥʠ ʽ ʙʦʙʦʚʠʥ. ʎʝ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦ ʚ ʫʪʚʦʨʝʥʥʽ ʯʠʩʣʝʥʥʠʭ ʩʽʯʥʠʭ 
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ʧʨʦʞʠʣʢʽʚ, ʚʠʧʦʚʥʝʥʠʭ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʛʽʙʩʠʪʦʤ, ʢʦʨʦʟʽʾ ʟʝʨʝʥ ʢʚʘʨʮʫ, 

ʙʦʙʦʚʠʥ. ɺʧʣʠʚ ʙʦʣʦʪʥʠʭ ʚʦʜ, ʟʙʘʛʘʯʝʥʠʭ ʚʫʛʣʝʢʠʩʣʦʪʦʶ, ʥʘ ʙʦʢʩʠʪʠ 

ʩʧʨʠʯʠʥʠʚ ʜʛ̔ʝʥʝʪʠʯʥʫ ʩʠʜʝʨʠʪʠʟʘʮʽʶ, ʧʦʙʽʣʽʥʥʥʷ ʙʦʢʩʠʪʽʚ ʪʘ ʨʦʟʚʠʪʦʢ 

ʜʨʫʛʦʾ ʛʝʥʝʨʘʮʽʾ ʢʘʦʣʽʥʽʪʫ, ʷʢʘ ʫ ʚʠʛʣʷʜʽ ʩʽʯʥʠʭ ʧʨʦʞʠʣʢʽʚ ʩʧʨʠʯʠʥʶʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʙʦʢʩʠʪʽʚ ʥʘ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ. 

ʌʽʪʦʦʨʛʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʽʛʥʽʪʦʤ ʪʘ ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ, ʷʢʽ 

ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʨʦʟʨʽʟʽ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ 

ʣʽʥʟʠ ʽ ʧʨʦʰʘʨʢʠ ʚ ʛʣʠʥʠʩʪʠʭ ʽ ʧʩʘʤʽʪʦʚʠʭ ʚʽʜʢʣʘʜʘʭ (ʛʦʣʦʚʥʝ ʚ 

ʧʘʣʝʦʜʦʣʠʥʘʭ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ) ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʧʽʩʦʯʝʥʠʤʠ ʚʽʜʤʽʥʘʤʠ. 

ɺʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʫ ʨʦʟʨʽʟʽ ʤʽʞ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʦʨʽʜ ʜʦʚʦʣʽ ʩʢʣʘʜʥʽ ʽ 

ʥʝʟʘʢʦʥʦʤʽʨʥ ̔ (ʨʠʩ. 3.39). ʋʩʽ ʧʦʨʦʜʠ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʘʙʦ 

ʫʪʚʦʨʶʶʪʴ ʧʨʦʰʘʨʢʠ, ʣʽʥʟʠ ʦʜʥʝ ʚ ʦʜʥʦʤʫ, ʯʘʩʪʦ ʚʠʢʣʠʥʶʶʪʴʩʷ (ʨʠʩ. 3.40). 

ʃʠʰʝ ʛʣʠʥʠʩʪʽ ʽ ʭʝʤʦʛʝʥʥʽ ʧʦʨʦʜʠ ʧʦʜʝʢʫʜʠ ʩʢʣʘʜʘʶʪʴ ʦʜʥʦʨʽʜʥʫ ʪʦʚʱʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚ ʨʦʟʧʦʜʽʣʽ ʣʽʪʦʣʦʛʽʯʥʠʭ ʚʽʜʤʽʥ ʘʣʶʚʽʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʝʚʥʘ, ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʘ ʩʘʤʝ: ʚ ʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ 

ʧʘʣʝʦʜʦʣʠʥ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʱʘʥʽ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʧʘʣʝʦʫʩʪʷ 

ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʙʫʜʦʚʽ ʪʦʚʱʽ [53]. ʅʘ ʧʨʠʩʭʠʣʦʚʠʭ ʜʽʣʷʥʢʘʭ 

ʧʘʣʝʦʜʦʣʠʥ ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʱʘʥʦ-ʢʘʦʣʽʥʦʚʽ ʚʽʜʢʣʘʜʠ ʩʢʣʘʜʝʥʽ ʚʪʦʨʠʥʥʠʤʠ 

ʢʘʦʣʽʥʘʤʠ, ʢʘʦʣʽʥʽʪʦʚʠʤʠ ʛʣʠʥʘʤʠ, ʢʘʦʣʽʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ, 

ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʙʦʢʩʠʪʘʤʠ. ʷʢʽ  ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ.  

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʟʤʽʥʥʠʡ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʢʮʝʩʦʨʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʤʘʛʤʘʪʠʯʥʠʭ ʽ 

ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ. 
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ʈʠʩ. 3.39 ɺʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʨʽʜ ʚ ʨʦʟʨʽʟʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʘ, ʙ, ʚ, ʛ, ʜ, ʝ) 
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ʈʠʩ. 3.40 ɺʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʧʦʨʽʜ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʨʦʟʨʽʟʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦ ʾʨʽʯʢʦʚʦʾ 

ʧʘʣʝʦʜʦʣʠʥʠ 
 

ʉʝʨʝʜ ʤʽʥʝʨʘʣʽʚ ʫ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʘʭ ʚʩʪʘʥʦʚʣʝʥʦ: ʘʥʘʪʘʟ, 

ʘʥʜʘʣʫʟʠʪ, ʘʧʘʪʠʪ, ʙʘʨʠʪ, ʙʽʦʪʠʪ, ʛʘʣʝʥʽʪ, ʛʝʤʘʪʠʪ, ʛʽʙʩʠʪ, ʛʽʜʨʘʨʛʽʣʽʪ, 

ʛʽʜʨʦʛʝʪʠʪ, ʛʽʜʨʦʩʣʶʜʘ, ʛʨʘʥʘʪ, ʛʨʘʬʽʪ, ʜʽʩʪʝʥ, ʝʧʽʜʦʪ, ʟʦʣʦʪʦ, ʽʣʴʤʝʥʽʪ, 

ʢʘʣʴʮʠʪ, ʢʘʦʣʽʥʽʪ, ʢʘʩʠʪʝʨʠʪ, ʢʚʘʨʮ, ʢʦʣʣʦʬʘʥ, ʢʦʨʫʥʜ, ʣʝʡʢʦʢʩʝʥ, 

ʣʝʧʽʜʦʢʨʦʢʽʪ, ʤʘʛʥʝʪʠʪ, ʤʘʨʢʘʟʠʪ, ʤʦʥʘʮʠʪ, ʤʦʥʪʤʦʨʠʣʦʥʽʪ, ʤʫʩʢʦʚʽʪ, ʦʧʘʣ, 

ʧʽʨʠʪ, ʧʽʨʦʪʠʥ, ʧʦʣʴʦʚʠʡ ʰʧʘʪ, ʨʦʛʦʚʘ ʦʙʤʘʥʢʘ, ʨʫʪʽʣ, ʩʝʨʠʮʠʪ, ʩʠʜʝʨʠʪ, 

ʩʠʣʽʤʘʥʽʪ, ʩʪʘʚʨʦʣʽʪ, ʩʬʘʣʝʨʠʪ, ʩʬʝʥ, ʪʫʨʤʘʣʽʥ, ʭʘʣʮʝʜʦʥ, ʭʣʦʨʠʪ, ʮʠʨʢʦʥ, 

ʮʦʽʟʽʪ ʪʘ ʽʥ.  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʭʽʤʽʯʥʦʛʦ ʽ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʽʚ ʧʦʨʽʜ ʜʦʟʚʦʣʠʚ 

ʚʩʪʘʥʦʚʠʪʠ ʜʝʷʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʦʩʥʦʚʥʠʭ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʨʦʜʘʭ. ɿʦʢʨʝʤʘ, ʫ ʚʽʜʢʣʘʜʘʭ ʧʝʨʝʚʘʞʘʶʪʴ 

ʩʣʘʙʦʨʫʭʦʤʽ, ʨʫʭʦʤʽ ʪʘ ʩʣʘʙʦʨʫʭʦʤʽ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʽ ʤʘʣʦʨʫʭʦʤʽ 

ʝʣʝʤʝʥʪʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʤʘʡʞʝ ʧʦʚʥʠʡ ʚʠʥʦʩ ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʽʥʮʝʚʠʡ 

ʙʘʩʝʡʥ ʩʪʦʢʫ [80]. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ 

ʭʝʤʦʛʝʥʥʠʭ ʜʦ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ, ʟʘʚʜʷʢʠ ʥʘʢʣʘʜʘʥʥʶ ʙʘʛʘʪʴʦʭ ʬʦʨʤ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʟʤʽʰʘʥʠʭ ʧʦʨʽʜ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʝʣʠʯʠʥʘ ʤʦʜʫʣʷ TiO2/MnO ʟʤʝʥʰʫʻʪʴʩʷ ʚʛʦʨʫ ʟʘ ʨʦʟʨʽʟʦʤ (18,0ï2,8), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʧʨʠʚʥʦʩʫ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 
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ʪʨʘʥʩʛʨʝʩʽʶ ʚʦʜ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ [80]. ɿʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Fe2O3/FeO ʚ 

ʧʦʨʦʜʘʭ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, >1, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ ʟʽ ʩʣʘʙʦʢʠʩʣʦʶ 

ʛʝʦʭʽʤʽʯʥʦʶ  ʦʙʩʪʘʥʦʚʢʦʶ, ʧʨʦʪʝ ʽʥʢʦʣʠ ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʪʨʦʭʠ ʤʝʥʰʠʡ ʟʘ 1, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ ʟʽ ʩʣʘʙʦ ʚʽʜʥʦʚʥʦʶ 

ʦʙʩʪʘʥʦʚʢʦʶ [80]. ɿʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ ʚʤʽʩʪʫ ʧʦʨʦʜʦʪʚʽʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(Al 2O3, SiO2, TiO2, Fe2O3) ʚʽʜʦʙʨʘʞʘʻ ʥʝʦʜʥʦʨʽʜʥʠʡ ʭʘʨʘʢʪʝʨ ʚʽʜʢʣʘʜʽʚ.  

ʇʦʩʪʩʝʜʠʤʝʥʪʘʮʽʡʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʤʘʶʪʴ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ, ʥʝʦʜʥʦʨʽʜʥʠʡ, ʣʦʢʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ, ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʙʽʞʥʽʩʪʶ ʜʽʘʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʦʙʝʟʚʦʜʥʝʥʥʷ, ʫʱʽʣʴʥʝʥʥʷ, ʦʟʘʣʽʟʥʝʥʥʷ, ʩʫʣʴʬʽʜʠʟʘʮʽʷ, ʙʦʢʩʠʪʠʟʘʮʽʷ, 

ʨʝʩʠʣʽʬʽʢʘʮʽʷ, ʩʠʜʝʨʠʪʠʟʘʮʽʷ, ʛʽʙʩʠʪʠʟʘʮʽʷ).  

ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʨʦʙʦʢ ɺ. ɯ.ʉʤʽʨʥʦʚʘ 

(1957) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʧʨʠ ʥʘʢʦʧʠʯʝʥʥʽ 

ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 0,25 ʤ/ʩʝʢ; ʧʨʠ ʥʘʛʨʦʤʘʜʞʝʥʥʽ ʧʽʱʘʥʠʭ 

ʫʪʚʦʨʝʥʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 0,5 ʤ/ʩʝʢ; ʧʨʠ ʥʘʛʨʦʤʘʜʞʝʥʥʽ ʧʽʱʘʥʠʭ ʫʪʚʦʨʝʥʴ ʟ 

ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1,6 ʤ/ʩʝʢ; ʘ ʧʨʠ ʥʘʛʨʦʤʘʜʞʝʥʥʽ ʧʽʱʘʥʠʭ 

ʫʪʚʦʨʝʥʴ ʟ ʛʨʘʚʽʻʤ, ʛʘʣʴʢʦʶ ʽ ʚʘʣʫʥʘʤʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 2,25 ʤ/ʩʝʢ.   

 

3.4 ʌʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʬʣʶʚʽʘʣʴʥʦʛʦ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ  

 

ʌʘʮʽʘʣʴʥʽ ʪʠʧʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʟʘ ʥʘʙʦʨʦʤ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʧʦʨʽʜ, ʾʭ ʢʽʣʴʢʽʩʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʧʦʪʫʞʥʽʩʪʶ, ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʭʦʜʽʚ ʦʜʥʠʭ ʧʦʨʽʜ ʚ ʽʥʰʽ, 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʯʦʚʠʥʥʦʛʦ ʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ, ʪʝʢʩʪʫʨʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʟʘʙʘʨʚʣʝʥʥʷʤ, ʥʘʷʚʥʽʩʪʶ ʬʽʪʦʦʨʛʘʥʽʯʥʠʭ ʟʘʣʠʰʢʽʚ. 
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ʋʪʚʦʨʠʣʠʩʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ 

ʟʘ ʨʫʩʣʦʚʠʭ, ʟʘʧʣʘʚʥʠʭ, ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʠʭ, ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ, ʜʝʣʶʚʽʘʣʴʥʦ-

ʘʣʶʚʽʘʣʴʥʠʭ, ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ. 

ʈʫʩʣʦʚʘ ʧʽʜʬʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʛʘʥʦ ʚʽʜʩʦʨʪʦʚʘʥʠʤʠ, ʧʝʨʝʚʘʞʥʦ 

ʢʦʩʦʰʘʨʫʚʘʪʠʤʠ ʽ ʢʦʥʛʣʦʤʝʨʘʪʦʧʦʜʽʙʥʠʤʠ ʢʨʫʧʥʦ-ʛʨʫʙʦʟʝʨʥʠʩʪʠʤʠ, 

ʧʦʜʝʢʫʜʠ ʛʨʘʚʽʡʥʠʤʠ ʧʽʩʢʘʤʠ ʟʽ ʟʤʽʥʥʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ ʪʘ ʽʥʦʜʽ 

ʟ ʛʘʣʴʢʦʶ ʽ ʚʘʣʫʥʘʤʠ ʢʚʘʨʮʫ, ʣʽʥʟʘʤʠ ʚʦʛʥʝʪʨʠʚʢʠʭ ʚʫʛʣʝʬʽʢʦʚʘʥʠʭ ʛʣʠʥ. 

ʂʦʣʽʨ ʾʭ ʩʚʽʪʣʦ ʩʽʨʠʡ, ʩʽʨʠʡ, ʧʦʜʝʢʫʜʠ ʞʦʚʪʫʚʘʪʠʡ, ʧʦʤʘʨʘʥʯʝʚʠʡ. ʊʝʢʩʪʫʨʠ 

ʨʫʩʣʦʚʠʭ ʣʽʪʦʬʘʮʽʡ ï ʦʙʚʦʣʽʢʘʥʥʷ ʽ ʟʘʧʦʚʥʝʥʥʷ, ʙʝʟʣʘʜʥʽ, ʢʦʩʦ-, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʰʘʨʫʚʘʪʽ, ʙʨʝʢʯʽʻʧʦʜʽʙʥʽ. ɿʘʣ̫ʛʘʶʪʴ ʚʽʜʢʣʘʜʠ ʨʫʩʣʦʚʦʾ 

ʧʽʜʬʘʮʽʾ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʝʧʨʝʩʽʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʧʦʨʦʜʘʭ ʧʣʦʪʽʢʘ, ʘʙʦ ʚ ʤʝʞʘʭ ʢʦʥʪʫʨʫ ʧʘʣʝʦʜʦʣʠʥʠ ʚ ʩʝʨʝʜʥʽʡ ʯʠ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ.   

ɿʘʧʣʘʚʥʘ ʧʽʜʬʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʝʜʥʴʦ-, ʜʦʙʨʝ ʚʽʜʩʦʨʪʦʚʘʥʠʤʠ, 

ʧʝʨʝʚʘʞʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʰʘʨʫʚʘʪʠʤʠ, ʩʝʨʝʜʥʴʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ, 

ʟʘʧʽʩʦʯʝʥʠʤʠ ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ, ʚʦʛʥʝʪʨʠʚʢʠʤʠ ʛʣʠʥʘʤʠ. ɺʽʜʢʣʘʜʠ 

ʟʘʧʣʘʚʥʦʾ ʧʽʜʬʘʮʽʾ ʤʽʩʪʷʪʴ ʥʝʟʥʘʯʥʽ ʧʨʦʰʘʨʢʠ ʙʽʣʴʰ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ 

ʛʣʠʥʠʩʪʠʭ, ʧʦʛʘʥʦʚʽʜʩʦʨʪʦʚʘʥʠʭ ʧʽʩʢʽʚ, ʷʢʽ ʥʘʛʨʦʤʘʜʞʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ 

ʧʦʚʝʥʝʡ. ʋʪʚʦʨʝʥʥʷ ʟʘʧʣʘʚʥʦʾ ʬʘʮʽʾ ʟʙʘʛʘʯʝʥʽ ʦʙʚʫʛʣʝʥʠʤʠ ʟʘʣʠʰʢʘʤʠ 

ʨʦʩʣʠʥ ʪʘ ʤʽʩʪʷʪʴ ʜʨʽʙʥʫ ʨʦʟʩʽʷʥʫ ʩʫʣʴʬʽʜʥʫ ʚʢʨʘʧʣʝʥʽʩʪʴ ʪʘ ʩʫʣʴʬʽʜʥʽ 

ʩʪʷʞʽʥʥʷ. 

ʋʪʚʦʨʝʥʥʷ ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʦʾ ʧʽʜʬʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʙʨʝ 

ʚʽʜʩʦʨʪʦʚʘʥʠʤʠ, ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ ʢʘʦʣʽʥʦʚʠʤʠ ʛʣʠʥʘʤʠ, 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ, ʙʦʢʩʠʪʘʤʠ, ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʂʦʣʽʨ ʚʽʜʢʣʘʜʽʚ ʩʚʽʪʣʦ-ʩʽʨʠʡ, ʩʽʨʠʡ. ʊʝʢʩʪʫʨʘ ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʠʭ 

ʣʽʪʦʬʘʮʽʡ ï ʤʘʩʠʚʥʘ, ʧʣʷʤʠʩʪʘ, ʩʤʫʛʘʩʪʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʰʘʨʫʚʘʪʘ. ʋʪʚʦʨʝʥʥʷ 

ʮʽʻʾ ʧʽʜʬʘʮʽʾ ʟʘʣʷʛʘʶʪʴ ʫ ʚʠʛʣʷʜʽ çʦʩʪʨʽʚʥʠʭè ʪʽʣ ʦʚʘʣʴʥʦʾ, ʩʝʨʧʦʧʦʜʽʙʥʦʾ ʽ 
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ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʩʝʨʝʜ ʫʪʚʦʨʝʥʴ ʟʘʧʣʘʚʥʦʾ ʬʘʮʽʾ ʚ ʧʦʛʣʠʙʣʝʥʠʭ ʯʘʩʪʠʥʘʭ 

ʨʝʣʴʻʬʫ.  

ɹʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʘ ʧʽʜʬʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʰʘʨʦʚʫʚʘʥʥʷʤ ʛʣʠʥ 

ʧ̔ ʱʘʥʠʩʪʠʭ, ʨʽʟʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʽʚ ʟʽ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʦʙʚʫʛʣʝʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʟʘʣʠʰʢʽʚ ʪʘ ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ, ʛʣʠʥʘʤʠ ʚʫʛʣʠʩʪʠʤʠ, ʣʽʛʥʽʪʦʤ ʽ ʙʫʨʠʤ 

ʚʫʛʽʣʣʷʤ. ʊʝʢʩʪʫʨʘ ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ ʣʽʪʦʬʘʮʽʡ ï ʟʝʤʣʠʩʪʘ, 

ʢʦʥʛʣʦʤʝʨʘʪʦʧʦʜʽʙʥʘ, ʧʣʷʤʠʩʪʘ. ʇʨʦʩʪʦʨʦʚʦ ʚʽʜʢʣʘʜʠ ʧʜ̔ʬʘʮʽʾ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʧʨʠʙʦʨʪʦʚʠʭ ʯʘʩʪʠʥ ʧʘʣʝʦʜʦʣʠʥ ʽ ʤʘʶʪʴ ʪʝʤʥʦ-ʩʽʨʝ, ʙʫʨʝ ʟʘʙʘʨʚʣʝʥʥʷ.  

ɼʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʘ ʧʽʜʬʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʢʩʠʪʘʤʠ, 

ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ, ʷʢʽ ʧʨʦʩʪʦʨʦʚʦ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʙʦʨʪʦʚʠʭ ʩʭʠʣʽʚ ʧʘʣʝʦʜʦʣʠʥ ʽ ʟʘʣʷʛʘʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʜʝʣʶʚʽʘʣʴʥʠʭ ʰʣʝʡʬʽʚ ʩʧʦʚʟʘʥʥʷ. ʂʦʣʽʨ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʣʽʪʦʬʘʮʽʡ 

ʩʚʽʪʣʦ-ʩʽʨʠʡ, ʩʽʨʠʡ, ʩʽʨʫʚʘʪʦ-ʙʫʨʠʡ, ʯʝʨʚʦʥʦ-ʙʫʨʠʡ; ʪʝʢʩʪʫʨʘ ï ʟʝʤʣʠʩʪʘ, 

ʢʦʥʛʣʦʤʝʨʘʪʦʧʦʜʽʙʥʘ, ʙʦʙʦʚʘ, ʧʣʷʤʠʩʪʘ, ʣʽʥʟʦʧʦʜʙʽʥʘ. 

ʋʪʚʦʨʝʥʥʷ ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʦʾ ʧʽʜʬʘʮ̔ʾ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʝʷʩʥʦʰʘʨʫʚʘʪʠʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʦ-, ʙʨʝʢʯʽʻʧʦʜʽʙʥʠʤʠ ʥʝʩʦʨʪʦʚʘʥʠʤʠ 

ʧʽʱʘʥʦ-ʛʨʘʚʽʡʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʽʥʢʦʣʠ ʟ ʙʦʙʦʚʠʥʘʤʠ ʘʙʦ ʫʣʘʤʢʘʤʠ ʙʦʢʩʠʪʽʚ, 

ʛʘʣʴʢʦʶ ʽ ʚʘʣʫʥʘʤʠ ʢʚʘʨʮʫ, ʟʥʘʯʥʦ ʟʘʧʽʩʦʯʝʥʠʤʠ ʙʦʢʠʪʦʧʦʜʽʙʥʠʤʠ 

ʧʦʨʦʜʘʤʠ. ʇʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʽ ʣʽʪʦʬʘʮʽʾ ʯʘʩʪʦ ʟʘʣʷʛʘʶʪʴ ʫ ʧʜ̔ʦʰʚ̔ 

ʨʦʟʨʽʟʫ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ, ʘʙʦ ʧʽʜ ʢʫʪʦʤ ʫ ʚʠʛʣʷʜʽ 

ʣʽʥʟ, ʷʟʠʢʽʚ, ʢʦʥʫʩʽʚ ʚʠʥʦʩʫ ʚʢʦʨʽʥʶʶʪʴʩʷ ʚ ʫʪʚʦʨʝʥʥʷ ʽʥʰʠʭ ʬʘʮʽʡ ʚ 

ʥʘʜʧʣʦʪʠʢʦʚʠʭ ʰʘʨʘʭ. ʇʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʠʤʯʘʩʦʚʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ ʟ ʙʦʨʪʽʚ ʧʘʣʝʦʜʝʧʨʝʩʽʡ ʧʦʜʝʢʫʜʠ ʙʫʣʘ ʟʥʘʯʥʦʶ. 

ɼʣʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʭʘʨʘʢʪʝʨʥʘ ʨʽʟʢʘ ʬʘʮʽʘʣʴʥʘ 

ʤʽʥʣʠʚʽʩʪʴ ʨʦʟʨʽʟʫ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ.  

ʋ ʙʫʜʦʚʽ ʪʦʚʱʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʚʥʘ ʨʠʪʤʽʯʥʽʩʪʴ. ʗʢ ʧʨʘʚʠʣʦ, 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʨʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʠʪʤʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʦʯʠʥʘʻʪʴʩʷ ʧʩʝʬʽʪʦ-

ʧʩʘʤʽʪʦʚʠʤʠ ʯʠ ʢʨʫʧʥʦʧʩʘʤʽʪʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʫʩʣʦʚʦʾ ʬʘʮʽʾ ʽ 
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ʟʘʚʝʨʰʫʻʪʴʩʷ ʜʨʽʙʥʦʧʩʘʤʽʪʦʚʠʤʠ ʯʠ ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ 

ʟʘʧʣʘʚʥʠʭ, ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʠʭ, ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ ʧʽʜʬʘʮʽʡ. ʈʠʪʤʽʯʥʽʩʪʴ 

ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʦʙʫʤʦʚʣʝʥʘ ʮʠʢʣʘʤʠ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ.  

ʇʦʜʝʢʫʜʠ ʫ ʨʦʟʨʽʟʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʚʦʨʦʪʥʘ ʨʠʪʤʽʯʥʽʩʪʴ (ʫ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʟʘʣʷʛʘʶʪʴ ʜʨʽʙʥʦʧʩʘʤʽʪʦʚʽ ʯʠ ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʽ ʫʪʚʦʨʝʥʥʷ, ʷʢʽ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʢʨʫʧʥʦʧʩʘʤʽʪʦʚʠʤʠ ʯʠ ʧʩʝʬʽʪʦ-ʧʩʘʤʽʪʦʚʠʤʠ). ʏʘʩʪʦ ʨʦʟʨʽʟ 

ʘʣʶʚʽʘʣʴʥʦʾ ʬʘʮʽʾ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʜʝʣʶʚʽʘʣʴʥʠʤʠ ʽ ʧʨʦʣʶʚʽʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ʋ ʚʝʨʭʽʚô̫ ʭ ʽ ʤʝʥʰʦʶ ʤʽʨʦʶ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʧʘʣʝʦʜʦʣʠʥ 

ʟʙʝʨʝʛʣʠʩʷ ʨʝʣʽʢʪʦʚʽ ʧʘʣʝʦʬʣʶʚʽʘʣʴʥʽ ʨʦʟʨʽʟʠ, ʚ ʷʢʠʭ ʚ ʦʩʥʦʚʽ ʟʘʣʷʛʘʶʪʴ 

ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʶʪʴʩʷ ʜʨʽʙʥʦ-, ʩʝʨʝʜʥʴʦ-, 

ʛʨʫʙʦʧʩʘʤʽʪʦʚʠʤʠ ʪʘ ʛʨʘʚʽʡʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. ʊʘʢʘ ʙʫʜʦʚʘ ʧʨʦʬʽʣʶ ʻ 

ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʘʣʶʚʽ,ʁ ʱʦ ʫʪʚʦʨʠʚʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ, ʢʦʣʠ ʩʧʦʯʘʪʢʫ ʝʨʦʟʽʾ ʟʘʟʥʘʚʘʣʘ ʚʝʨʭʥʷ, ʥʘʡʙʽʣʴʰ ʚʠʚʽʪʨʝʥʘ 

ʯʘʩʪʠʥʘ ʝʣʶʚʽʶ, ʘ ʧʦʪʽʤ ʟ ʾʾ ʧʦʛʣʠʙʣʝʥʥʷʤ ï ʤʝʥʰ ʚʠʚʽʪʨʝʥʘ ʽ ʙʽʣʴʰ 

ʛʨʫʙʦʟʝʨʥʠʩʪʘ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʽʪʴ ʛʣʠʥʠʩʪʽ ʛʦʨʠʟʦʥʪʠ ʥʝ ʻ ʣʽʪʦʣʦʛʽʯʥʦ 

ʦʜʥʦʨʽʜʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʘ ʷʚʣʷʶʪʴ ʩʚʦʻʨʽʜʥʠʡ ʨʠʪʤʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʜʝʢʽʣʴʢʦʤʘ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʨʠʪʤʘʤʠ. ʈʠʪʤʽʯʥʘ ʙʫʜʦʚʘ ʛʣʠʥʠʩʪʠʭ ʨʦʟʨʽʟʽʚ 

ʚʢʘʟʫʻ ʥʘ ʧʦʩʪʫʧʦʚʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ 

ʧʘʣʝʦʚʦʜʦʪʦʢʽʚ, ʷʢʠʡ ʚʽʜʜʟʝʨʢʘʣʠʚʩʷ ʫ ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʫʪʪʻʚʦ ʧʝʣʽʪʦʚʠʭ ʜʦ 

ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʠʭ ʽ ʧʩʘʤʽʪʦ-ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʠʭ ʚʽʜʤʽʥ. 

ɿʥʘʯʥʘ ʤʽʛʨʘʮʽʷ ʨʫʩʣʘ ʚ ʤʝʞʘʭ ʧʘʣʝʦʜʝʧʨʝʩʽʡ ʽ ʢʦʣʠʚʘʣʴʥʽ ʪʝʢʪʦʥʽʯʥʽ 

ʨʫʭʠ, ʷʢʽ ʧʝʨʽʦʜʠʯʥʦ ʧʦʥʦʚʣʁʚʘʣʠ ʝʨʦʟʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʬʣʶʚʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ, 

ʧʨʠʟʚʝʣʠ ʜʦ ʩʢʣʘʜʥʦʾ ʤʦʟʘʾʯʥʦʾ ʢʘʨʪʠʥʠ ʨʦʟʤʽʱʝʥʥʷ ʣʽʪʦʬʘʮʽʡ.  

ɼʣʷ ʫʩʽʭ, ʙʝʟ ʚʠʡʥʷʪʢʫ ʣʽʪʦʬʘʮʽʡ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʾ ʪʦʚʱʽ ʧʨʠʪʘʤʘʥʥʽ ʪʝʢʩʪʫʨʠ ʦʙʪʽʢʘʥʥʷ ʽ ʟʘʧʦʚʥʝʥʥʷ, ʷʢʽ 

ʚʛʦʨʫ ʟʘ ʨʦʟʨʽʟʦʤ ʟʤʽʥʶʶʪʴʩʷ ʥʘ ʽʥʰʽ ʚʠʜʠ. 
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ʂʝʨʫʶʯʠʩʴ ʨʦʟʨʦʙʢʘʤʠ ɺ. ʆ. ʂʫʟʥʻʮʦʚʘ [118] ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʬʦʨʤʘʮʽʡʥʦʾ ʦʜʠʥʠʮʽ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʣʽʪʦʛʝʦʭʽʤʽʯʥʽ ʬʘʮʽʾ:  

¶ ʣʽʪʦʛʝʥʥʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʧʝʨʝʚʘʞʥʦ 

ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʩʘʤʽʪʦʚʦʛʦ, ʧʩʝʬʽʪʦ-ʧʩʘʤʽʪʦʚʦʛʦ), 

ʩʣʘʙʦʣʫʞʥʠʤ ʪʘ ʩʣʘʙʦʢʠʩʣʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʚʤʽʩʪʘʤʠ 

ʢʨʝʤʥʝʟʝʤʫ ʪʘ ʥʝʟʥʘʯʥʠʤʠ ʚʤʽʩʪʘʤʠ ʘʣʶʤʽʥʽʶ ʡ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʥʝʟʥʘʯʥʠʤ ʧʨʦʷʚʦʤ ʚʪʦʨʠʥʥʦʛʦ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ; 

¶ ʩʽʘʣʽʪʥʦ-ʛʣʠʥʠʩʪʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʧʝʨʝʚʘʞʥʦ 

ʛʣʠʥʠʩʪʦʛʦ (ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʦʛʦ, ʧʩʘʤʽʪʦ-ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʦʛʦ) 

ʤʘʪʝʨʽʘʣʫ, ʧʝʨʝʚʘʞʥʦ ʩʣʘʙʦʢʠʩʣʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʽʜʚʠʱʝʥʠʤʠ 

ʚʤʽʩʪʘʤʠ ʘʣʶʤʽʥʽʶ, ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʢʦʘʛʫʣʷʮʽʾ, ʩʦʨʙʮʽʾ, 

ʛʽʜʨʦʛʝʥʥʦʛʦ ʽ ʙʽʦʛʝʥʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʟʥʘʯʥʠʤ ʧʨʦʷʚʦʤ 

ʚʪʦʨʠʥʥʦʛʦ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ.  

ʎʽ ʜʚʽ ʣʽʪʦʛʝʦʭʽʤʽʯʥʽ ʬʘʮʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʤʘʡʞʝ ʚ ʨʽʚʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʟ 

ʥʝʟʥʘʯʥʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʽʘʣʽʪʥʦ-ʛʣʠʥʠʩʪʦʾ. 

 

3.5 ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ  

 

ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚ ʷʟʘʥʝ ʟ ʧʠʪʘʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʥʥʷ ʾʭ ʤʝʞ ʽ ʥʘʩʪʫʧʥʦʾ ʛʝʦʤʝʪʨʠʟʘʮʽʾ 

ʧʦʢʣʘʜʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʢʦʨʠʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʫ ʧʨʦʩʪʦʨʽ ʥʘʤʠ ʜʣʷ 

ʦʩʥʦʚʥʠʭ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʩʪʚʦʨʶʚʘʣʠʩʷ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʷʢʽ ʦʭʦʧʣʶʚʘʣʠ ʢʦʤʧʣʝʢʪ ʢʘʨʪ: ʢʘʨʪʘ ʨʝʣʴʻʬʫ ʽ ʧʽʜʦʰʚʠ ʧʦʢʣʘʜʫ ʯʠ 

ʨʫʜʦʚʤʽʩʥʠʭ ʚʽʜʢʣʘʜʽʚ; ʢʘʨʪʘ ʧʦʪʫʞʥʦʩʪʽ ʧʦʢʣʘʜʫ ʯʠ ʧʦʢʣʘʜʦʚʤʽʩʥʠʭ 

ʚʽʜʢʣʘʜʽʚ; ʢʘʨʪʘ ʣʘʪʝʨʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʽʚ ʢʦʨʠʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. 

ʈʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ ʙʦʢʩʠʪʽʚ ʻ ʪʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʽ ʧʘʨʘʛʝʥʝʪʠʯʥʦʛʦ ʟʚʷʟʢʫ ʟ ʣʘʪʝʨʠʪʥʠʤʠ 
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ʢʦʨʘʤʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʣʦʛʘʤʠ-ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʙʦʢʩʠʪʦʧʨʦʷʚʽʚ: ʉʤʽʣʷʥʩʴʢʝ, ʅʦʚʦʩʝʣʠʮʴʢʝ, 

ɿʚʝʥʠʛʦʨʦʜʩʴʢʝ, ʈʠʞʘʥʽʚʩʴʢʝ, ʆʟʝʨʷʥʩʴʢʝ, ɺʷʟʽʚʩʴʢʝ ʪʘ ʽʥ. (ʨʠʩ. 3.41).  

 

ʈʠʩ. 3.41 ʂʘʨʪʘ ʙʦʢʩʠʪʦʥʦʩʥʦʩʪʽ ʨʘʡʦʥʫ ʮʝʥʪʨʘʣʴʥʦʨʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [159] 

 

ʅʘ ʦʢʨʝʤʠʭ ʦʙôʻʢʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʚʽʜ 

ʣʘʪʝʨʠʪʥʠʭ ʜʦ ʧʝʨʝʚʽʜʢʣʘʜʝʥʠʭ ʫ ʬʣʶʚʽʘʣʴʥʽʡ ʦʙʩʪʘʥʦʚʮʽ ʙʦʢʩʠʪʽʚ ʽ 
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ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʽʜ. ɺ ʦʩʪʘʥʥʽʭ ʙʦʢʩʠʪʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʩʭʠʣʘʭ ʘʙʦ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʥʷ, 

ʫʪʚʦʨʶʶʯʠ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʽ ʽ ʘʣʶʚʽʘʣʴʥʽ ʧʦʢʣʘʜʠ.  

ɸʥʘʣʽʟ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʢʣʘʜʽʚ ʙʦʢʩʠʪʽʚ 

ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʉʤʽʣʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ʊʫʪ, ʧʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ 

ʟʘʣʷʛʘʶʪʴ ʚʟʜʦʚʞ ʨʫʩʣʘ ʧʘʣʝʦʜʦʣʠʥʠ ʫ ʚʠʛʣʷʜʽ ʣʽʥʟ ʽ ʪʷʞʽʶʪʴ ʜʦ ʾʾ ʣʽʚʦʛʦ 

ʙʦʨʪʫ ʽ ʧʨʠʪʦʢʽʚ. ʈʦʟʚʽʜʘʥʦ ʜʝʢʽʣʴʢʘ ʧʦʢʣʘʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤʘʡʞʝ 

ʙʝʟʧʝʨʝʨʚʥʫ ʩʤʫʛʫ ʜʦʚʞʠʥʦʶ 15 ʢʤ (ʨʠʩ. 3.42). ɼʦʚʞʠʥʘ ʧʦʢʣʘʜʽʚ ʚʽʜ 1,6 ʜʦ 

5,9 ʢʤ, ʰʠʨʠʥʘ ï ʚʜ̔ 0,15 ʜʦ 1,0 ʢʤ. ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʽʜ 70 ʜʦ 80 ʤ. ʈʫʜʥʽ 

ʪʽʣʘ ʙʦʢʩʠʪʽʚ ʟʘʣʷʛʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟ ʥʝʟʥʘʯʥʠʤ ʫʭʠʣʦʤ ʜʦ ʦʩʽ 

ʧʘʣʝʦʜʦʣʠʥʠ.  

 

ʈʠʩ. 3.42 ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʙʦʢʩʠʪʽʚ ʫ ʤʝʞʘʭ ʉʤʽʣʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ[ʟʘ 159] 
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ɯʩʥʫʶʪʴ ʜʽʣʷʥʢʠ, ʜʝ ʙʦʢʩʠʪʠ ʽ ʙʦʢʩʠʪʦʧʦʜʽʙʥʽ ʧʦʨʦʜʠ ʟʘʟʥʘʣʠ ʟʥʘʯʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʥʷ ʚʽʜ ʣʘʪʝʨʠʪʥʦʛʦ ʢʦʨʽʥʥʦʛʦ ʜʞʝʨʝʣʘ, ʽ ʫʪʚʦʨʶʶʪʴ ʜʝʢʽʣʴʢʘ 

ʧʦʢʣʘʜʽʚ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʬʣʶʚʽʘʣʴʥʦʾ ʪʦʚʱʽ (ʨʠʩ. 3.43). ʇʦʢʣʘʜʠ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ ʽ ʙʦʢʩʠʪʽʚ ʟʘʣʷʛʘʶʪʴ ʫ ʩʝʨʝʜʥʽʡ ʽ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʘʭ ʬʣʶʚʽʘʣʴʥʦʾ ʪʦʚʱʽ. ʅʘ ʨʠʩʫʥʢʫ 3.43 ʯʽʪʢʦ ʚʠʜʥʦ ʪʨʠ ʨʫʩʣʘ 

ʜʘʚʥʴʦʾ ʨʽʯʢʠ (ʨʫʩʣʦʚʠʡ ʘʣʶʚʽʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ ʧʽʩʢʘʤʠ), 

ʷʢʽ ʤʽʛʨʫʚʘʣʠ ʟʘ ʣʘʪʝʨʘʣʣʶ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʪʘ ʯʘʩʪʢʦʚʦ ʨʦʟʤʠʣʠ 

ʙʦʢʩʠʪʠ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʽ ʢʘʦʣʽʥʦʚʽ ʛʣʠʥʠ.  

 

ʈʠʩ. 3.43 ʊʠʧʦʚʽ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʪʠʥʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʾ ʪʦʚʱʽ, ʱʦ ʚʤʽʱʫʻ 

ʧʦʢʣʘʜʠ ʙʦʢʩʠʪʽʚ ʫ ʤʝʞʘʭ ʉʤʽʣʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ [ʟʘ 159] 

 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʽʜʜʘʣʝʥʽʩʪʴ ʧʝʨʝʚʽʜʢʣʘʜʝʥʠʭ ʙʦʢʩʠʪʽʚ ʚʽʜ ʤʘʩʠʚʽʚ 

ʣʘʙʨʘʜʦʨʠʪʽʚ, ʛʘʙʙʨʦ-ʣʘʙʨʘʜʦʨʠʪʽʚ ʽ ʥʦʨʠʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 3 ʢʤ. 

ʋ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʧʦʰʠʨʝʥʽ ʢʘʤôʷʥʠʩʪʽ ʙʦʢʩʠʪʠ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ 

ʙʦʙʦʚʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʛʣʠʥʠʩʪʽ ʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʨʽʟʥʦʚʠʜʠ. ʉʤʽʣʷʥʩʴʢʽ 

ʙʦʢʩʠʪʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʢʨʝʤʝʥʠʩʪʽʩʪʴ, ʦʙʫʤʦʚʣʝʥʫ ʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ 
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ʢʣʘʩʪʠʯʥʦʛʦ ʢʚʘʨʮʫ, ʱʦ ʣʝʛʢʦ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʟʙʘʛʘʯʝʥʥʽ. ʊʦʤʫ ʷʢʽʩʪʴ 

ʙʦʢʩʠʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʟʘ ʢʨʝʤʽʥʥʠʤ ʤʦʜʫʣʝʤ, ʘ ʟʘ ʚʤʽʩʪʦʤ ʚʽʣʴʥʦʛʦ 

ʛʣʠʥʦʟʝʤʫ (ʛʽʙʩʠʪ), ʱʦ ʧʦʚʠʥʥʠʡ ʙʫʪʠ ʥʝ ʤʝʥʰ 20 %. 

ɹʦʢʩʠʪʠ ʤʽʩʪʷʪʴ ʚʽʜ 35,4 ʜʦ 44,1 % Al 2O3 ʫ ʪ.ʯ. ʚʽʣʴʥʦʛʦ ʛʣʠʥʦʟʝʤʫ ʚʽʜ 

17,4 ʜʦ 37,9 %; Fe2O3 ï ʜʦ 10 %; ʊʽʆ2 ï ʚʽʜ 2,0 ʜʦ 3,5 %; ʩʫʤʘ ʉʘʆ ʽ MgO ï ʥʝ 

ʙʽʣʴʰʝ 1 %. ʉʧʽʚʚʽʜʥʦʰʝʥʥʥʷ ɸl2O3/SiO2 ʜʣʷ ʬʣʶʚʽʘʣʴʥʠʭ ʧʝʨʝʚʽʜʢʣʘʜʝʥʠʭ 

ʢʘʤ̫ʥʠʩʪʠʭ ʙʦʢʩʠʪʽʚ 1,63ï5,22, ʘ ʜʣʷ  ʙʦʢʩʠʪʽʚ ʚʽʜ 1,47ï5. 

ɹʦʢʩʠʪʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʛʥʝʪʨʠʚʽʚ. ɹʦʢʩʠʪʠ ʨʘʟʦʤ ʟ 

ʢʘʦʣʽʥʦʚʠʤʠ ʛʣʠʥʘʤʠ ʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʟʘʧʣʘʚʥʠʭ, 

ʜʝʣʶʚʽʘʣʴʥʦ-ʟʘʧʣʘʚʥʠʭ ʫʤʦʚ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ, ʦʢʨʽʤ ʙʦʢʩʠʪʽʚ ʚʩʪʘʥʦʚʣʝʥʽ 

ʧʨʦʤʠʩʣʦʚʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʽ ʨʫʜʦʧʨʦʷʚʠ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ, ʜʦʮʽʣʴʥʘ 

ʢʦʤʧʣʝʢʩʥʘ ʨʦʟʨʦʙʢʘ ʮʴʦʛʦ ʨʦʜʦʚʠʱʘ ʥʘ ʪʨʠ ʚʠʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ.. 

ʈʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʧʽʜʦʰʚʠ ʽ ʧʣʦʪʠʢʘ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʥʝʨʽʚʥʠʡ ʟ 

ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʟʘʧʘʜʠʥʘʤʠ ʽ ʧʽʜʥʷʪʪʷʤʠ (ʨʠʩ. 3.44). ʈʝʣʴʻʬ ʧʦʢʨʽʚʣʽ 

ʧʦʚʥʽʩʪʶ ʚʽʜʦʙʨʘʞʘʻ ʨʝʣʴʻʬ ʧʽʜʦʰʚʠ. ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʝʡ ʧʦʢʣʘʜʽʚ 

ʙʦʢʩʠʪʽʚ ʥʝ ʤʘʻ ʧʨʷʤʦʛʦ ʟʚ ʷʟʢʫ ʟ ʨʝʣʴʻʬʦʤ ʧʽʜʦʰʚʠ ʪʦʚʱʽ. ʄʘʢʩʠʤʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʙʦʢʩʠʪʽʚ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʣʦʢʘʣʴʥʦʛʦ ʧʦʥʠʞʝʥʥʷ ʚ ʨʝʣʴʻʬʽ ʧʽʜʦʰʚʠ 

ʚʽʜʢʣʘʜʽʚ, ʫ ʪʦʡ ʞʝ ʯʘʩ ʫ ʤʝʞʘʭ ʽʥʰʠʭ ʧʦʥʠʞʝʥʴ ʧʦʪʫʞʥʽʩʪʴ ʙʦʢʩʠʪʽʚ 

ʥʝʟʥʘʯʥʘ ʘʙʦ ʤʽʥʽʤʘʣʴʥʘ (ʨʠʩ. 3.45). 

ʈʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʪʘ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ. ɿ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʚʽʢʫ 

ʧʦʚ ʷʟʘʥʽ ʨʦʜʦʚʠʱʘ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʪʘ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ ɹʘʣʘʰʦʚʩʴʢʝ, 

ɻʫʜʟʦʚʩʴʢʝ, ɿʚʝʥʠʛʦʨʦʜʩʴʢʝ, ʄʫʨʟʠʥʩʴʢʝ, ʅʦʚʦʩʝʣʠʮʴʢʝ, ʆʙʦʟʥʽʚʩʴʢʝ, 

ʆʟʝʨʷʥʩʴʢʝ, ʈʠʞʘʥʽʚʩʴʢʝ, ʉʤʽʣʷʥʩʴʢʝ ʪʘ ʥʠʟʢʘ ʨʫʜʦʧʨʦʷʚʽʚ 

(ʂʘʪʝʨʠʥʦʧʽʣʴʩʴʢʠʡ, ʃʽʢʘʨʽʚʩʴʢʠʡ, ʄʘʪʫʩʽʚʩʴʢʠʡ, ʉʝʨʜʶʢʽʚʩʴʢʠʡ, ʊʨʦʷʥʦʚʦ- 

ʄʝʞʠʛʽʨʩʴʢʠʡ, ʏʝʨʚʦʥʠʡ, ʪʘ ʽʥ. ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 0,6ï18,0 ʤ).  
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ɺʦʛʥʝʪʨʠʚʢʽʩʪʴ ʧʦʨʽʜ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 1580Áʉï1770 Áʉ. ɺʤʽʩʪ 

ʧʦʨʦʜʦʪʚʽʨʥʠʭ ʦʢʩʠʜʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʟʦʢʨʝʤʘ (ʚ %) 

SiO2=28,4ï75,1; Al2O3 =18,4ï55,8; TiO2=1,45ï1,89; Fe2O3=1,3ï1,83. 

ɿʘ ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʮʠʭ ʨʦʜʦʚʠʱ ʥʘʣʝʞʘʪʴ ʜʦ 

ʛʽʙʩʠʪ-ʢʘʦʣʽʥʽʪʦʚʦʛʦ ʪʠʧʫ ʪʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʫ ʧʦʨʦʜʫ ʙʽʣʦʛʦ, 

ʩʚʽʪʣʦ-ʩʽʨʦʛʦ, ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ (ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʪʨʦʢʘʪʦʢʦʣʽʨʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ) ʟʽ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʦʙʚʫʛʣʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ.  

ɺʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ ʙʣʠʞʥʴʦʛʦ ʧʝʨʝʥʦʩʫ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʤʘʶʪʴ 

ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʛʽʙʩʠʪʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʟʘ 

ʜʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ ʤʘʶʪʴ ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʠʡ ʩʢʣʘʜ.  

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʪʘ ʚʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ ʻ ʧʨʦʜʫʢʪʦʤ ʨʦʟʤʠʚʫ ʽ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʟʘ ʟʘʧʣʘʚʥʠʭ, ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʠʭ, 

ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ ʪʘ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʽ ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ 

ʫʤʦʚ.  

ʄʫʨʟʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʣʦʢʘʣʽʟʦʚʘʥʦ ʚ ʦʩʴʦʚʽʡ 

ʯʘʩʪʠʥʽ ʆʟʝʨʷʥʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ, ʚ ʷʢʽʡ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʧʦʰʠʨʝʥʽ ʫ 

ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʟʘʣʷʛʘʶʯʦʛʦ ʧʣʘʩʪʘ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɿʘʣʷʛʘʶʪʴ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʥʘ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʘʭ, ʟʨʽʜʢʘ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʪʘ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ 

ʧʽʱʘʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʘʣʝʦʛʝʥʫ. ʈʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ ʥʝʨʽʚʥʠʡ, ʷʤʯʘʩʪʦ ʧʘʛʦʨʙʢʦʚʠʡ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʜʝʧʨʝʩʽʡʥʠʤʠ 

ʣʽʡʢʘʤʠ, ʷʢʽ ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʪʘʢʠʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ (ʨʠʩ. 3.46). 

ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʢʘʦʣʽʥʽʚ ʤʽʥʣʠʚʘ, ʪʘʢ, ʫ ʤʝʞʘʭ ʇʽʚʥʽʯʥʦʾ ʜʽʣʷʥʢʠ ʚʦʥʘ 

ʩʪʘʥʦʚʠʪʴ 0,15ï20,8 ʤ, ʘ ʫ ʤʝʞʘʭ ʇʽʚʜʝʥʥʦʾ ʜʽʣʷʥʢʠ ï 0,1ï23,75 ʤ  (ʨʠʩ. 3.47). 
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ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʮʝ ʩʚʽʪʣʦ-ʩʽʨʘ, ʙʽʣʘ ʧʦʨʦʜʘ, ʤʘʩʥʘ ʥʘ ʜʦʪʠʢ, ʦʜʥʦʨʽʜʥʘ, 

ʽʥʦʜʽ ʙʨʝʢʯʽʻʧʦʜʽʙʥʘ, ʩʢʣʘʜʝʥʘ ʢʘʦʣʽʥʽʪʦʤ ʟ ʥʝʧʦʩʪʽʡʥʦʶ ʪʘ ʥʝʟʥʘʯʥʦʶ 

ʜʦʤʽʰʢʦʶ ʢʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʜʝʢʫʜʠ ʟ ʜʦʤʽʰʢʘʤʠ ʚʫʛʣʠʩʪʦʾ ʨʝʯʦʚʠʥʠ 

ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʩʪʷʞʽʥʥʷʤʠ ʤʘʨʢʘʟʠʪʫ. ɺʤʽʩʪ ʦʢʠʩʫ ʟʘʣʽʟʘ ʫ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʘʭ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʟʘʧʽʩʦʯʝʥʦʩʪʽ ʪʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,38 ʜʦ 4,58 %. 

ʊʠʪʘʥʦʚʤʽʩʥʽ ʤʽʥʝʨʘʣʠ ʚ ʢʘʦʣʽʥʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʨʽʚʥʦʤʽʨʥʦ, ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ 

TiO2 ʚʽʜ 1,25 % ʜʦ 1,39 %. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ CaO 0,3ï0,53 %; MgO ï 0,21ï

0,62 %; Na2O ï 0,06ï0,10 %; K2O ï 0,06ï0,11 %. 

ʋ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʜʝʢʽʣʴʢʘ ʩʦʨʪʽʚ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʘʭ 3.48ï

3.51. 

  

ʈʠʩ. 3.48 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ʄʫʨʟʠʥʩʴʢʝ 

ʨʦʜʦʚʠʱʝ.  

 

ʈʠʩ. 3.49 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 

ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ʄʫʨʟʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ. 

  

ʈʠʩ. 3.50 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ʄʫʨʟʠʥʩʴʢʝ 

ʨʦʜʦʚʠʱʝ. 

ʈʠʩ. 3.51 ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 

ʢʨʝʡʜʦʚʦʛʦ ʚʽʢʫ. ʄʫʨʟʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ. 



112 

 

ʈʦʟʩʠʧʠ ʟʦʣʦʪʘ. ɿʦʣʦʪʦʥʦʩʥʽʩʪʴ ʘʧʪ-ʥʠʞʥɹʦʘʣʴʙʩʴʢʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʧʝʨʰʦʯʝʨʛʦʚʦ ʧʦʚʷʟʘʥʘ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʽʥʝʨʘʛʝʥʽʾ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʽ ʡʦʛʦ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ, ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʢʦʶ ʩʧʨʠʷʪʣʠʚʠʭ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʠʭ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʫʤʦʚ, ʷʢʽ ʟʫʤʦʚʠʣʠ ʥʘʜʭʦʜʞʝʥʥʷ ʟʦʣʦʪʘ ʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʦʜʦʪʦʢʠ ʪʘ ʣʦʢʘʣʴʥʽ ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʽ ʤʝʭʘʥʽʯʥʽ 

ʙʘʨ̒ʨʠ, ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʶ. 

ʈʦʟʩʠʧʠ ʟʦʣʦʪʘ ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ. ɿʥʘʯʥʽ ʟʘ ʚʤʽʩʪʦʤ, ʘʣʝ 

ʥʝ ʚʠʪʨʠʤʘʥʽ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ ʫ 

ʤʝʞʘʭ ʂʘʥʽʚʩʴʢʠʭ ʪʘ ʄʦʰʥʦʛʽʨʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ. ʅʠʞʥʴʦʢʨʝʡʜʦʚʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʨʘʡʦʥʫ ʂʘʥʝʚʘ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʛʽʣʢʠ ʨʽʯʢʦʚʦʾ 

ʧʘʣʝʦʜʦʣʠʥʠ, ʫʪʚʦʨʝʥʥʷ ʷʢʦʾ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʩʝʣʘ 

ʂʦʚʘʣʽ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʩ. ʃʠʪʚʠʥʝʮʴ. ʋ ʨʘʡʦʥʽ ʤ. ʂʘʥʽʚ ʚʦʥʠ 

ʚʽʜʩʣʦʥʶʶʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʡʦʛʦ ʦʢʨʘʾʥʽ, ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʪʘ ʥʘ ʡʦʛʦ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʦʢʨʘʾʥʽ. 

ʈʦʟʩʠʧʥʘ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʨʘʡʦʥʫ ʂʘʥʽʚʩʴʢʠʭ ʜʠʩʣʦʢʘʮʽʡ ʚʩʪʘʥʦʚʣʝʥʘ ʆ. ʂ. ʄʘʟʫʨʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʥʘ ʙʦʢʩʠʪʠ ʫ 1973 ï 1974 ʨʦʢʘʭ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʥʘʷʚʥʽʩʪʴ 

ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʚ ʧʘʣʝʦʘʣʶʚʽʾ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʨʦʙʦʪʘʤʠ ʖ. ɯ. ɺʻʪʨʦʚʘ, 

ʆ. ʌ. ɿʫʻʚʘ, ɻ. ʉ. ʉʦʣʦʚʡʦʚʘ, ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ, ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʘ ʟʽ 

ʩʧʽʚʘʚʪʦʨʘʤʠ [5, 69, 75].  

ʈʦʟʩʠʧʥʝ ʟʦʣʦʪʦ ʚ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʤʫ ʘʣʶʚʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʫ 

ʚʽʜʩʣʦʥʝʥʥʷʭ ʷʨʽʚ ɼʫʥʘʻʮʴ, ʂʦʩʪʷʥʝʮʴʢʠʡ, ʄʝʣʘʥʯʠʥ ʇʦʪʽʢ, ʉʫʭʠʡ ʇʦʪʽʢ.  

ʋ ʛʝʥʝʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʪʫʪ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʪʚʦʨʝʥʥʷʤʠ ʬʘʮʽʡ ʨʫʩʣʘ, ʧʨʠʨʫʩʣʦʚʦʾ ʚʽʜʤʽʣʠʥʠ. ʋ 

ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʮʝ ʨʽʟʥʦʟʝʨʥʠʩʪʽ (ʚʽʜ ʜʨʽʙʥʦ- ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ) 

ʧʽʩʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʨʽʟʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. ɯʥʦʜʽ ʫ ʧʽʜʦʰʚʽ 

ʪʘ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʨʘʚʽʡ ʽ ʛʘʣʴʢʘ (ʜʦ 10 ʩʤ) ʢʚʘʨʮʫ.  
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ʇʦʪʫʞʥʽʩʪʴ ʟʦʣʦʪʦʚʤʽʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʷʛʘʻ 2,8 ʤ. ɿʦʣʦʪʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʤʘʡʞʝ ʧʦ ʫʩʴʦʤʫ ʨʦʟʨʽʟʫ (ʨʠʩ. 3.52), ʦʜʥʘʢ ʥʘʡʙʽʣʴʰʽ ʡʦʛʦ ʚʤʽʩʪʠ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʧʨʠʧʣʦʪʠʢʦʚʦʛʦ ʰʘʨʫ; ʽʥʦʜʽ ʟʦʣʦʪʦ ʫʪʚʦʨʶʻ ʩʪʨʫʤʝʥʽ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʨʽʟʫ. ʗʢ ʧʨʘʚʠʣʦ, ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʨʦʟʨʽʟʫ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ, ʟ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ, 

ʟʦʣʦʪʘ ʥʝ ʤʽʩʪʠʪʴ, ʘʙʦ ʤʽʩʪʠʪʴ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʡʦʛʦ ʟʥʘʢʠ (ʧʝʨʝʚʘʞʥʦ ʦʜʥʝ 

ʟʝʨʥʦ ʟʦʣʦʪʘ ʥʘ ʰʣʽʭʦʚʫ ʧʨʦʙʫ). 

 

 

ʈʠʩ. 3.52 ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʨʦʟʨʽʟʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ (ʟʘ ɻ. ʉ. ʉʦʣʦʚʡʦʚʠʤ, 1986 ʨ. [5]): ʘ ï ʟʦʣʦʪʦ ʚ 

ʧʨʠʧʣʦʪʠʢʦʚʦʤʫ ʰʘʨʽ ʚ ʘʩʦʮʽʘʮʽʾ ʟ ʛʘʣʴʢʦʶ ʢʚʘʨʮʫ; ʙ ï ʟʦʣʦʪʦ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʚ 

ʘʩʦʮʽʘʮʽʾ ʟ ʛʘʣʴʢʦʶ ʢʚʘʨʮʫ; ʚ ï ʛ ï ʨʦʟʨʽʟʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʟʚôʷʟʦʢ ʟʦʣʦʪʘ ʟ ʥʘʷʚʥʽʩʪʶ ʛʘʣʴʢʠ 

ʢʚʘʨʮʫ ʪʘ ʧʽʜʚʠʱʝʥʦʶ ʛʣʠʥʠʩʪʽʩʪʶ ʚʽʜʢʣʘʜʽʚ. 

 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʘʷʚʥʽʩʪʶ ʽ ʨʦʟʤʽʨʦʤ ʢʚʘʨʮʦʚʦʾ 

ʛʘʣʴʢʠ ʪʘ ʚʤʽʩʪʦʤ ʽ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ ʟʦʣʦʪʘ, ʘ ʪʘʢʦʞ ʤʽʞ ʛʣʠʥʠʩʪʽʩʪʶ ʚʽʜʢʣʘʜʽʚ 

ʪʘ ʥʘʷʚʥʽʩʪʶ ʟʦʣʦʪʘ. ʊʘʢ, ʟʦʣʦʪʦ ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʻ ʫ ʚʽʜʢʣʘʜʘʭ ʱʦ ʤʽʩʪʷʪʴ 
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ʛʘʣʴʢʫ ʢʚʘʨʮʫ, ʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʨʦʟʤʽʨ ʟʝʨʝʥ ʟʦʣʦʪʘ ʽ ʡʦʛʦ ʚʤʽʩʪ ʫ ʨʦʟʨʽʟʽ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʥʠʩʪʦʩʪʽ 

ʛʘʣʝʯʥʦ-ʛʨʘʚʽʡʥʦ-ʧʽʱʘʥʠʭ ʫʪʚʦʨʝʥʴ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʫ ʥʠʭ ʟʦʣʦʪʘ. ʉʪʫʧʽʥʴ 

ʩʦʨʪʫʚʘʥʥʷ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʛʘʥʠʡ, ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽʡ.  

ɽʣʝʢʪʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʪʘ ʤʽʢʨʦʟʦʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʣʦʪʘ 

ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʢʘʥʫʚʘʣʴʥʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ JSM ï 6490LV 

ʢʦʤʧʘʥʽʾ Tokyo Boeki CIS Ltd.  

ɿʦʣʦʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʫʜʢʦ-, ʧʘʣʷʥʠʮʝ-, ʢʦʥʫʩʦ-, ʜʨʦʪʦ-, 

ʩʝʨʮʝ-, ʛʘʥʪʝʣʝ-, ʢʦʨʞʠʢʦʧʦʜʽʙʥʠʭ, ʘ ʪʘʢʦʞ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʟʝʨʝʥ ʪʘ ʢʨʠʩʪʘʣʽʚ 

ʧʝʨʝʚʘʞʥʦ ʦʢʪʘʝʜʨʠʯʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 3.53; 3.54) [69, 71, 81]. ʇʝʨʝʚʘʞʘʻ 

ʟʦʣʦʪʦ ʧʣʘʩʪʠʥʯʘʩʪʦʾ ʤʦʨʬʦʣʦʛʽʾ ʨʦʟʤʽʨʦʤ ʜʦ 1,0 ʤʤ. ʌʦʨʤʘ ʧʣʘʩʪʠʥʦʢ 

ʟʦʣʦʪʘ ʨʽʟʥʦʤʘʥʽʪʥʘ: ʚʽʜ ʽʜʝʘʣʴʥʦʦʢʨʫʛʣʦʾ, ʜʦ ʩʠʣʴʥʦ ʚʠʜʦʚʞʝʥʦʾ ʪʘ 

ʝʢʟʦʪʠʯʥʦʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʘʛʨʝʛʘʪʠ ʟʝʨʝʥ ʟʦʣʦʪʘ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʜʝʢʽʣʴʢʘ 

ʧʣʘʩʪʠʥʦʢ ʟʦʣʦʪʘ, ʱʦ ʟʨʦʩʣʠʩʷ. ʂʦʞʥʘ ʧʣʘʩʪʠʥʢʘ ʟʦʣʦʪʘ ʤʘʻ ʯʽʪʢʽ ʛʨʘʥʠʮʽ ʽ 

ʜʦʙʨʝ ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʽʟ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ. ʇʦʚʝʨʭʥʷ ʟʝʨʝʥ 

ʥʝʨʽʚʥʘ, ʰʘʛʨʝʥʝʚʘ, ʛʣʘʜʢʘ, ʜʨʽʙʥʦ-ʷʤʯʘʩʪʘ, ʽʥʦʜʽ ʟ ʤʝʭʘʥʽʯʥʠʤʠ 

ʧʦʜʨʷʧʠʥʘʤʠ (ʨʠʩ. 3.53ï3.55). ʇʦʜʝʢʫʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʝʨʥʘ ʟ ʤʝʭʘʥʽʯʥʠʤʠ 

ʟʘʛʠʥʘʤʠ ʽ ʧʝʨʝʛʠʥʘʤʠ ʢʨʘʾʚ. ʏʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟʦʣʦʪʦ ʚ ʟʨʦʩʪʢʘʭ ʟ 

ʢʚʘʨʮʦʤ, ʘ ʽʥʦʜʽ ʟʝʨʥʘ ʧʦʢʨʠʪʽ ʧʣʽʚʢʦʶ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ʪʘ ʯʦʨʥʦʾ ʨʝʯʦʚʠʥʠ 

[69]. ʈʦʟʤʽʨ ʟʝʨʝʥ ʟʦʣʦʪʘ 0,1 ï 2,3 ʤʤ.  

ʄʽʢʨʦʟʦʥʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʝʨʝʥ ʟʦʣʦʪʘ ʧʦʢʘʟʘʣʠ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʡʦʛʦ 

ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʟʝʨʥʘ (ʨʠʩ. 3.55; 3.56). ʊʘʢ ʫ ʤʝʞʘʭ ʩʧʝʢʪʨʫ 1 

ʚʤʽʩʪ ʟʦʣʦʪʘ 94,66 ʘʪʦʤʥʠʭ ʚʽʜʩʦʪʢʽʚ, ʫ ʤʝʞʘʭ ʩʧʝʢʪʨʫ 2 ʚʤʽʩʪ ʟʦʣʦʪʘ 93,21 

ʘʪʦʤʥʠʭ ʚʽʜʩʦʪʢʽʚ; ʫ ʤʝʞʘʭ ʩʧʝʢʪʨʫ 3 ʚʤʽʩʪ ʟʦʣʦʪʘ 97,41 ʘʪʦʤʥʠʭ %; ʫ ʤʝʞʘʭ 

ʩʧʝʢʪʨʫ 4 ʚʤʽʩʪ ʟʦʣʦʪʘ 96,33 ʘʪʦʤʥʠʭ ʚʽʜʩʦʪʢʽʚ (ʜʠʚ ʨʠʩ. 3.56). 

ʇʨʦʙʘ ʟʝʨʝʥ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʱʘ ʥʘ ʢʨʘʷʭ ʟʝʨʝʥ, ʘʥʽʞ ʚ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʠʭ 

ʯʘʩʪʠʥʘʭ.   



115 

 

  

ʈʠʩ. 3.53 ɿʦʣʦʪʦ ʟ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ ʧʽʜ 

ʙʽʥʦʢʫʣʷʨʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʚ 10 ʨʘʟ 

ʈʠʩ. 3.54 ɿʦʣʦʪʦ ʟ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ ʧʽʜ 

ʙʽʥʦʢʫʣʷʨʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʚ 15 ʨʘʟ 

 

 
 

ʈʠʩ. 3.55 ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ 

ʟʥʽʤʦʢ ʟʦʣʦʪʘ ʟ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ 

ʈʠʩ. 3.56 ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ 

ʤʽʢʨʦʟʦʥʜʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʝʨʥʘ 

ʟʦʣʦʪʘ ʟ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ 

ʘʣʶʚʽʶ 

 

ɿʘʛʘʣʦʤ ʟʦʣʦʪʦ ʥʘʣʝʞʠʪʴ ʜʦ ʜʫʞʝ ʚʠʩʦʢʦʧʨʦʙʥʦʛʦ 988 ï 992. ʉʝʨʝʜ 

ʝʣʝʤʝʥʪʽʚ-ʜʦʤʽʰʦʢ ʫ ʟʦʣʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ (%) Ag (ʜʦ 1,1), Bi (ʜʦ 1,14), Zn (ʜʦ 

0,96), Pb (ʜʦ 0,33), Sn (ʜʦ 0,11), As (ʜʦ 0,1), Hg (ʜʦ 0,08), Cu (ʜʦ 0,03), Fe (ʜʦ 

0,02), Sb (ʜʦ 0,02), Ni (ʜʦ 0,01) [75]. 
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ɺʠʭʦʜʷʯʠ ʟ ʤʦʨʬʦʣʦʛʽʾ ʟʝʨʝʥ ʟʦʣʦʪʘ ʪʘ ʾʭ ʧʦʚʝʨʭʥʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʯʘʩʪʠʥʘ ʟʦʣʦʪʘ ʟʘʟʥʘʣʘ ʟʥʘʯʥʦʛʦ ʽ ʪʨʠʚʘʣʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫ 

ʚʦʜʥʦʤʫ ʧʦʪʦʮʽ, ʘ ʽʥʰʘ ï ʤʘʻ ʥʝʟʥʘʯʥʝ ʧʝʨʝʥʝʩʝʥʥʷ. ɺʤʽʩʪ ʟʦʣʦʪʘ ʫ ʚʽʜʢʣʘʜʘʭ 

ʩʷʛʘʻ 2,2 ʛ/ʩʤ
3 
[5].  

ʈʦʟʩʠʧ ʟʦʣʦʪʘ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ. ʅʘʡʙʽʣʴʰʠʡ ʽ 

ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʡ ʨʦʟʩʠʧ ʟʦʣʦʪʘ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʚʝʨʭʥʴʦʾ ʧʘʣʝʦʪʝʯʽʾ 

ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʜʝʧʨʝʩʽʾ [20]. 

ʅʘʤʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʜʝʪʘʣʴʥʦ 

ʜʦʩʣʽʜʞʝʥʘ ʟʘ ʯʦʪʠʨʤʘ ʧʝʨʝʪʠʥʘʤʠ (ʨʠʩ. 3.57).  

ʊʫʪ ʨʦʟʩʠʧʥʘ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʘ ʷʢ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ, 

ʪʘʢ ʽ ʧʦ ʫʩʽʡ ʰʠʨʠʥʽ ʧʘʣʝʦʜʦʣʠʥʠ [20]. ʇʦʪʫʞʥʽʩʪʴ ʟʦʣʦʪʦʥʦʩʥʠʭ ʧʣʘʩʪʽʚ 0,5ï

1,0 ʤ. ɿʦʣʦʪʦ ʤʘʻ ʛʨʫʜʢʦ-, ʜʨʦʪʦ-, ʧʘʣʷʥʠʮʝʧʦʜʽʙʥʫ, ʧʣʘʩʪʠʥʯʘʩʪʫ ʬʦʨʤʫ [20]. 

ʂʦʣʽʨ ʟʦʣʦʪʘ ʩʚʽʪʣʦ-ʞʦʚʪʠʡ, ʞʦʚʪʠʡ, ʯʝʨʚʦʥʫʚʘʪʦ-ʞʦʚʪʠʡ, ʧʨʦʙʥʽʩʪʴ 881ï997 

[20]. ʈʦʟʤʽʨ ʟʝʨʝʥ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,12 ʤʤ ʜʦ 3,3 ʤʤ [20].  

ʈʘʟʦʤ ʽʟ ʟʦʣʦʪʦʤ ʚʽʜʢʣʘʜʠ ʤʽʩʪʷʪʴ (ʩʝʨʝʜʥʽ ʚʤʽʩʪʠ) (ʢʛ/ʤ
3
): ʧʽʨʠʪ ï 2; 

ʽʣʴʤʝʥʽʪ ï 9; ʮʠʨʢʦʥ ï 0,68; ʣʝʡʢʦʢʩʝʥ ï 0,12; ʣʝʡʢʦʢʩʝʥ ï 0,052; ʤʦʥʘʮʠʪ ï 

0,035; ʨʫʪʠʣ ï 0,008 [20].  

ɿʘ ʣʽʥʽʻʶ 500 ʨʦʟʧʦʜʽʣ ʟʦʣʦʪʘ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʤʘʻ ʪʘʢʠʡ 

ʚʠʛʣʷʜ: ʰʘʨʠ ʟʽ ʟʥʘʢʦʚʠʤʠ ʚʤʽʩʪʘʤʠ ʟʦʣʦʪʘ ʨʦʟʪʘʰʦʚʘʥʽ ʢʫʣʽʩʦʧʦʜʽʙʥʦ ʧʦ 

ʫʩʴʦʤʫ ʨʦʟʨʽʟʫ, ʘ ʰʘʨʠ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʚʤʽʩʪʘʤʠ ʤʝʪʘʣʫ ʪʷʞʽʶʪʴ ʜʦ ʧʣʦʪʠʢʘ, 

ʘʙʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ ʥʠʤ ʫ ʧʨʠʧʣʦʪʠʢʦʚʦʤʫ ʰʘʨʽ [20]. 

ɺʤʽʩʪ ʟʦʣʦʪʘ ʚ ʨʦʟʨʽʟʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 120 ʜʦ 920 ʤʛ/ʤ
3
 [20]. 

ʈʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʜʽʙʥʽ (ʨʠʩ. 3.58). 

ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʽʜʜʟʝʨʢʣʶʻ 

ʨʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 3.58; 3.59). ʇʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ 

ʟʦʣʦʪʘ ʫʪʚʦʨʶʶʪʴ ʜʝʢʽʣʴʢʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʤʘʢʩʠʤʫʤʽʚ, ʘʣʝ ʦʩʥʦʚʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʦʣʦʪʘ ʪʷʞʽʻ ʜʦ ʧʨʘʚʦʛʦ ʙʦʨʪʫ ʧʘʣʝʦʜʦʣʠʥʠ (ʨʠʩ. 3.60).  
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ɿʘ ʣʽʥʽʻʶ 420 ʟʦʣʦʪʦ ʪʷʞʽʻ ʜʦ ʧʣʦʪʠʢʘ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʶʻ ʢʫʣʽʩʦʧʜʽʙʥʽ 

ʰʘʨʠ ʚ ʧʨʠʧʣʦʪʠʢʦʚʦʤʫ ʰʘʨʽ ʪʘ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ. ɺʤʽʩʪʠ ʟʦʣʦʪʘ ʪʫʪ 

ʚʽʜ 190 ʜʦ 710 ʤʛ/ʤ
3
 [20]. 

 

ʈʠʩ. 3.57 ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʣʦʪʦʥʦʩʥʦʛʦ ʨʦʟʩʠʧʫ ʫ ʤʝʞʘʭ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ 

ʜʝʧʨʝʩʽʾ ʪʘ ʣʽʥʽʡ ʧʝʨʝʪʠʥʫ ʟʘ ʷʢʠʤʠ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ 
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ʈʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʧʽʜʦʰʚʠ ʽ ʧʦʢʨʽʚʣʽ ʚʽʜʢʣʘʜʽʚ ʧʦʣʦʛʠʡ ʟ ʥʘʭʠʣʦʤ ʚʥʠʟ 

ʟʘ ʪʝʯʽʻʶ ʟ ʥʝʟʥʘʯʥʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʧʽʜʚʠʱʝʥʥʷʤʠ ʽ ʧʦʥʠʞʝʥʥʷʤʠ (ʨʠʩ. 3.61).  

ɼʽʣʷʥʢʠ ʟʙʽʣʴʰʝʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʨʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 3.61; 3.62). 

ʈʦʟʧʦʜʽʣ ʟʦʣʦʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʚʦʤʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ, ʷʢʽ 

ʧʨʦʩʪʦʨʦʚʦ ʯʘʩʪʢʦʚʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʧʽʜʚʠʱʝʥʥʷʤʠ ʚ ʧʽʜʦʰʚʽ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 

3.61; 3.63). 

ʅʘ ʜʽʣʷʥʮʽ ʣʽʥʽʾ 340 ʟʦʣʦʪʦʥʦʩʥʽ ʰʘʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʢʫʣʽʩʦʧʦʜʽʙʥʦ 

ʚʠʩʦʢʦ ʥʘʜ ʧʣʦʪʠʢʦʤ [20]. ʋ ʨʝʣʴʻʬʽ ʧʽʜʦʰʚʠ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʟʘʢʘʨʪʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʣʦʢʘʣʴʥʠʭ ʧʽʜʥʷʪʪʽʚ (ʧʨʘʚʠʡ ʙʦʨʪ) ʪʘ ʟʘʧʘʜʠʥʘ 

(ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ) (ʨʠʩ. 3.64). ɺʥʘʩʣʽʜʦʢ ʨʦʟʤʠʚʫ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʨʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʜʝʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʽʜʜʟʝʨʢʘʣʶʻ 

ʨʝʣɹ̒ ʬ ʾʭ ʧʽʜʦʰʚʠ (ʨʠʩ. 3.64; 3.65). ʇʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʟʦʣʦʪʘ ʪʷʞʽʶʪʴ ʜʦ 

ʧʨʘʚʦʛʦ ʙʦʨʪʫ ʽ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʩʠʧʫ (ʨʠʩ. 3.66). 

ɿʘ ʣʽʥʽʻʶ 260 ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʧʽʜʦʰʚʠ ʽ ʧʣʦʪʠʢʘ ʤʘʻ ʘʩʠʤʝʪʨʠʯʥʫ 

ʙʫʜʦʚʫ, ʷʢʘ ʚʠʨʘʞʝʥʘ ʚ ʥʘʷʚʥʦʩʪʽ ʧʨʘʚʦʛʦ ʢʨʫʪʦʛʦ ʙʦʨʪʫ ʪʘ ʧʦʣʦʛʦʛʦ ʣʽʚʦʛʦ 

(ʨʠʩ. 3.67). ʇʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʟʦʣʦʪʘ ʥʝ ʢʦʨʝʣʶʶʪʴʩʷ ʟ ʧʦʪʫʞʥʽʩʪʶ 

ʟʦʣʦʪʦʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʘʣʝʦʜʦʣʠʥʠ ʪʘ 

ʯʘʩʪʢʦʚʦ ʪʷʞʽʶʪʴ ʜʦ ʣʽʚʦʛʦ ʾʾ ʙʦʨʪʫ (ʨʠʩ. 3.67; 3.68) ɺʦʥʠ ʧʨʦʩʪʦʨʦʚʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʥʠʞʝʥʥʷʤ ʫ ʨʝʣʴʻʬʽ ʧʣʦʪʠʢʘ (ʨʠʩ. 3.67; 3.69). 

ɿʦʣʦʪʦʥʦʩʥʽ ʪʽʣʘ ʚ ʨʦʟʨʽʟʽ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

çʢʫʱʘʤʠè, çʢʠʰʝʥʷʤʠè, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʴ ʫ ʟʘʧʘʜʠʥʘʭ ʧʣʦʪʠʢʘ, ʩʪʨʽʯʢʦ- ʽ 

ʣʽʥʟʦʧʦʜʽʙʥʠʤʠ ʪʽʣʘʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʧʨʠʧʣʦʪʠʢʦʚʦʤʫ ʰʘʨʽ ʘʙʦ ʚʠʩʦʢʦ 

ʥʘʜ ʥʠʤ. ʇʨʦʩʪʦʨʦʚʦ ʧʽʜʚʠʱʝʥʘ ʨʦʟʩʠʧʥʘ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʪʷʞʽʻ ʜʦ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʘʣʝʦʜʦʣʠʥʠ ʽ ʧʨʘʚʦʛʦ ʾʾ ʙʦʨʪʫ. [20]. 
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ʆʢʨʽʤ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ, ʤʽʥʝʨʘʣ ʚʩʪʘʥʦʚʣʝʥʦ 

(ʩʧʝʢʪʨʦʟʦʣʦʪʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ) ʫ ʛʘʣʴʮʽ ʢʚʘʨʮʫ ʪʘ ʚ ʢʘʪʫʥʘʭ ʢʘʦʣʽʥʫ ʚ 

ʢʽʣʴʢʦʩʪʷʭ ʜʦ 0,01 ʤʛ/ʪ. [20]. ʅʘʷʚʥʽʩʪʴ ʟʦʣʦʪʘ ʚ ʛʘʣʴʮʽ ʢʚʘʨʮʫ ʪʘ ʢʘʦʣʽʥʦʚʠʭ 

ʢʘʪʫʥʘʭ ʥʝ ʢʦʨʝʣʶʻʪʴʩʷ ʟ ʥʘʷʚʥʽʩʪʶ ʫ ʨʦʟʨʽʟʽ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʨʦʟʩʠʧʥʘ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʟʦʩʝʨʝʜʞʝʥʘ ʟʘ ʣʽʥʽʻʶ 500, ʧʨʦʩʪʦʨʦʚʦ ʧʦʚ ʷʟʘʥʘ 

ʟ ʨʦʟʤʠʚʦʤ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʤʬʽʙʦʣʽʪʽʚ, ʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʥʠʟ ʟʘ 

ʧʘʣʝʦʪʝʯʽʻʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʙʽʣʴʰ ʢʨʫʧʥʠʡ ʨʦʟʩʠʧ ʚʚʝʨʭ ʟʘ 

ʧʘʣʝʦʪʝʯʽʻʶ ʚʽʜ ʣʽʥʽʾ 500.  

ʈʦʟʩʠʧʠ ʣ̔ʴʤʝʥʽʪʫ. ɿʥʘʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʣʴʤʝʥʽʪʫ ʚ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʚʩʪʘʥʦʚʣʝʥʽ ʱʝ 

ʧʨʠ ʧʝʨʰʦʤʫ ʾʭ ʦʧʠʩʽ, ʦʩʢʽʣʴʢʠ ʽʣʴʤʝʥʽʪ ʜʦʙʨʝ ʬʽʢʩʫʻʪʴʩʷ ʚ ʧʽʱʘʥʠʭ ʽ 

ʛʣʠʥʠʩʪʠʭ ʫʪʚʦʨʝʥʥʷʭ ʪʘ ʰʣʽʭʘʭ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ (ʨʠʩ.3.70).  

 

  

ʘ ʙ 

ʈʠʩ. 3.70  ɯʣʴʤʝʥʽʪ ʟ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. 

 ʘ - ʰʣʽʭʦʚʘ ʧʨʦʙʘ ʟ ʽʣʴʤʝʥʽʪʦʤ;  ʙ ï ʟʝʨʥʘ ʽʣʴʤʝʥʽʪʫ ʧʽʜ ʙʽʥʦʢʫʣʷʨʦʤ (ʟʙʽʣʴʰʝʥʦ. ʚ 10 ʨʘʟ) 
 

ʅʘʡʙʘʛʘʪʰʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ ʚ ʤʝʞʘʭ 

ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ (ʜʦ 758 ʢʛ/ʤ
3
); ʤʝʥʰ ʟʥʘʯʫʱʽ ʨʦʟʩʠʧʠ 

ʣ̔ʴʤʝʥʽʪʫ ʚʠʷʚʣʝʥʽ ʚ ʤʝʞʘʭ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʜʝʧʨʝʩʽʾ (ʚʽʜ 10,4 ʢʛ/ʪ ʚ 
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ʨʘʡʦʥʽ ʩ. ʄʦʨʠʥʮʽ ʜʦ 67 ʢʛ/ʪ ʚ ʨʘʡʦʥʽ ʩ. ʎʝʛʝʣʴʥʠʢʠ ʪʘ ʜʦ 79,1 ʢʛ/ʪ ʚ ʨʘʡʦʥʽ 

ʩ. ʇʘʚʣʽʚʢʘ).  

ʈʦʟʤʽʨ ʟʝʨʝʥ ʽʣʴʤʝʥʽʪʫ ʟ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʃʝʙʝʜʠʥ-

ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ 0,1ï3,0 ʤʤ, ʢʦʣʽʨ ʯʦʨʥʠʡ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʽʣʴʤʝʥʽʪʫ ʜʫʞʝ ʟʤʽʥʥʠʡ, ʟʦʢʨʝʤʘ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʦʢʩʠʜʽʚ ʤʘʻ ʪʘʢʽ ʟʥʘʯʝʥʥʷ 

(ʚʘʛʦʚʽ %): TiO2 ï 48,93ï60,72; SiO2  ï 0,24ï0,86; Al 2O3 ï 0,4ï1,71; Fe2O3 ï 

3,41ï29,96; FeO ï 5,96ï45,12; MnO ï 0,26ï0,88; MgO ï 0,27ï1,41 [48]. 

ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʨʦʟʨʽʟʽ ʽ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʧʘʣʝʦʜʦʣʠʥʠ ʟʤʽʥʥʠʡ ʽ ʟʘʣʝʞʠʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ 

ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʫ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʟʘ ʥʠʤʠ. ʅʘʡʙʽʣʴʰʽ ʚʤʽʩʪʠ ʽʣʴʤʝʥʽʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʜʽʣʷʥʢʘʭ ʧʘʣʝʦʜʦʣʠʥʠ, 

ʜʝ ʨʦʟʤʠʚʘʶʪʴʩʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ. ɿ ʚʽʜʜʘʣʝʥʥʷʤ 

ʚʽʜ ʤʝʞ ʧʦʰʠʨʝʥʥʷ ʤʘʩʠʚʽʚ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʫ ʬʣʶʚʽʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʷʭ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʟʥʘʯʥʝ ʧʝʨʝʥʝʩʝʥʥʷ 

ʽʣʴʤʝʥʽʪʫ ʬʣʶʚʽʘʣʴʥʠʤʠ ʧʦʪʦʢʘʤʠ. ɿʥʘʯʥʘ ʨʦʣʴ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ ʩʧʨʠʯʠʥʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʤʽʩʪʽʚ ʽʣʴʤʝʥʽʪʫ ʫ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʘʭ, ʷʢʽ ʨʦʟʤʠʚʘʶʪʴ ʢʦʨʫ ʚʠʚʽʪʨʶʚʘʥʥʷ ʫ ʤʝʞʘʭ 

ʉʤʽʣʷʥʩʴʢʦʛʦ ʤʘʩʠʚʫ. ɿ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʉʤʽʣʷʥʩʴʢʦʛʦ ʪʘ 

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʤʘʩʠʚʽʚ ʫʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʫ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʘʭ 

ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʦʩʥʦʚʥʠʤʠ ʽʣʴʤʝʥʽʪʦʚʤʽʩʥʠʤʠ ʧʦʨʦʜʘʤʠ ʩʪʘʶʪʴ ʧʽʱʘʥʽ 

ʚʽʜʢʣʘʜʠ. ʋ ʤʝʞʘʭ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ 

ʚʠʦʢʨʝʤʣʝʥʦ ʜʝʢʽʣʴʢʘ ʨʦʟʨʽʟʥʝʥʠʭ ʽʣʴʤʝʥʦʚʠʭ ʨʦʟʩʠʧʽʚ ʰʠʨʠʥʦʶ ʚʽʜ 100 ʤ 

ʜʦ 1400 ʤ ʽ ʜʦʚʞʠʥʦʶ ʜʦ 6900 ʤ. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ʨʦʟʩʠʧʫ ʟʚʠʣʠʩʪʠʡ ʽ 

ʧʦʚʪʦʨʶʻ ʥʝʨʽʚʥʦʩʪʽ ʧʣʦʪʠʢʘ ʪʘ ʧʽʩʣʷ ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʨʦʟʤʠʚʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʙʘʛʘʪʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʬʦʨʤʫʚʘʣʠʩʷ ʚ ʫʤʦʚʘʭ ʨʫʩʣʦʚʦʾ, ʟʘʧʣʘʚʥʦʾ, 

ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʦʾ ʧʽʜʬʘʮʽʡ.  
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ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʨʦʟʩʠʧʠ 

ʽʣʴʤʝʥʽʪʫ ʚ ʤʝʞʘʭ ʚʝʨʭʥʴʦʾ ʧʘʣʝʦʪʝʯʽʾ ʮʽʻʾ ʧʘʣʝʦʜʦʣʠʥʠ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʨʽʟʥʦʛʦ ʧʝʪʨʦʬʦʥʜʫ ʢʦʨʽʥʥʠʭ ʧʦʨʽʜ ʩʫʙʩʪʨʘʪʫ. ʊʫʪ ʟʘ ʨʽʟʥʠʤ 

ʽʣʤɹʝʥʽʪʦʥʦʩʥʠʤ ʧʝʪʨʦʬʦʥʜʦʤ ʬʫʥʜʘʤʝʥʪʫ (ʘʥʦʨʪʦʟʠʪʠ, ʛʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʠ, 

ʛʨʘʥʽʪʠ-ʨʘʧʘʢʽʚʽ) ʚ ʭʦʜʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʩʬʦʨʤʫʚʘʣʠʩʷ 

ʽʣʴʤʝʥʽʪʦʥʦʩʥʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʤʠʚʫ ʷʢʠʭ ʫʪʚʦʨʠʣʠʩʷ 

ʽʣʴʤʝʥʽʪʦʥʦʩʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ, ʘ ʟʛʦʜʦʤ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʤʠʚʫ ʦʩʪʘʥʥʽʭ ï ʤʦʨʩʴʢʽ ʽʣʴʤʝʥʽʪʦʥʦʩʥʽ ʚʽʜʢʣʘʜʠ. ʅʘ ʧʨʠʢʣʘʜʽ ʮʠʭ 

ʦʙ ʻʢʪʽʚ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʟʚ ʷʟʦʢ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ 

ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ï ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʥʷ ï ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ï ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ ʫʪʚʦʨʝʥʴ 

ʤʦʨʩʴʢʦʛʦ ʛʝʥʝʟʠʩʫ. ʈʦʟʩʠʧʠ ʮʽʻʾ ʛʨʫʧʠ ʫʪʚʦʨʶʶʪʴ ʜʝʢʽʣʴʢʘ ʦʢʨʝʤʠʭ 

ʧʦʢʣʘʜʽʚ: ɹʽʨʟʫʣʽʚʩʴʢʠʡ (ʥʘʡʙʽʣʴʰʠʡ), ɺʘʣʫʾʚʩʴʢʠʡ, ʃʷʧʷʥʩʴʢʠʡ, 

ɸʥʜʨʽʾʚʩʴʢʠʡ (ʨʠʩ. 3.71).  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʽʣʴʤʝʥʽʪʫ ʚ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʟʘʣʝʞʠʪʴ (ʷʢ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ, ʪʘʢ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ) ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʚʽʜ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʘ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʢʦʨʘʭ 

ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢʽ ʩʣʫʛʫʚʘʣʠ ʢʦʨʽʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʘ ʧʨʦʤʽʞʥʠʤʠ 

ʢʦʣʝʢʪʦʨʘʤʠ ʞʠʚʣʝʥʥʷ ʬʣʶʚʽʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ. ʅʘʡʙʽʣʴʰʽ ʚʤʽʩʪʠ ʽʣʴʤʝʥʽʪʫ 

ʧʨʠʪʘʤʘʥʥʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʬʣʶʚʽʘʣʴʥʠʤ ʚʽʜʢʣʘʜʘʤ, ʧʦʰʠʨʝʥʠʤ ʚ ʤʝʞʘʭ 

ʤʘʩʠʚʽʚ ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʶʪʴʩʷ ʟʘ ʧʨʦʩʪʷʛʘʥʥʥʷʤ 

ʧʘʣʝʦʜʦʣʠʥʠ ʟʽ ʩʪʫʧʝʥʝʤ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʤʝʞ ʤʘʩʠʚʽʚ. ɿʦʢʨʝʤʘ, ʫ ʚʝʨʭʥʽʡ 

ʪʝʯʽʾ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʜʝʧʨʝʩʽʾ, ʜʝ ʨʦʟʤʠʚʫ ʟʘʟʥʘʚʘʣʠ ʛʦʣʦʚʥʝ ʛʘʙʨʦ-

ʘʥʦʨʪʦʟʠʪʠ ʟʘʭʽʜʥʦʾ ʦʢʨʘʾʥʠ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʜʦʩʷʛʘʻ 343 ʢʛ/ʤ
3
. ʋ ʤʝʞʘʭ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʧʘʣʝʦʜʦʣʠʥʠ, ʜʝ ʨʦʟʤʠʚʫ ʟʘʟʥʘʚʘʣʠ ʛʦʣʦʚʥʝ 

ʨʘʧʘʢʽʚʽʧʦʜʽʙʥʽ ʛʨʘʥʽʪʠ, ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 47 ʢʛ/ʤ
3 
ʜʦ 17 ʢʛ/ʤ

3
.  
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ʈʠʩ. 3.71 ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʨʦʟʩʠʧʥʦʾ ʽʣʴʤʝʥʽʪʦʥʦʩʥʦʩʪʽ ʚ 

ʤʝʞʘʭ ʚʝʨʭʥʴʦʾ ʧʘʣʝʦʪʝʯʽʾ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ. ʄʘʩʰʪʘʙ 1:50000 
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ʋ ʤʝʞʘʭ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʘʣʝʦʜʦʣʠʥʠ, ʜʝ ʨʦʟʤʠʚʫ ʟʘʟʥʘʚʘʣʠ, ʛʦʣʦʚʥʝ, 

ʛʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʠ ʉʤʽʣʷʥʩʴʢʦʛʦ ʤʘʩʠʚʫ, ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʟʥʦʚʫ ʟʨʦʩʪʘʻ ʜʦ 225 ʢʛ/ʤ
3
. 

ʋ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʘ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʟʥʘʯʥʠʭ 

ʚʤʽʩʪʽʚ ʽʣʴʤʝʥʽʪʫ ʜʦ ʙʘʟʘʣʴʥʠʭ ʰʘʨʽʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʠʪʤʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʥʘʷʚʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʠʪʤʽʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʧʘʣʝʦʜʦʣʠʥʠ, ʢʽʣʴʢʽʩʪʴ ʙʘʟʘʣʴʥʠʭ ʰʘʨʽʚ 

ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʪʨʴʦʭ, ʘ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʽ ʩʝʤʠ. ʏʽʪʢʦ 

ʚʠʨʘʞʝʥʦʛʦ ʟʘʢʦʥʦʤʽʨʥʦʛʦ ʟʚ ʷʟʢʫ ʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽʣʴʤʝʥʽʪʫ ʟ ʧʝʚʥʠʤʠ 

ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʽ ʬʘʮʽʘʣʴʥʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʭʦʯʘ ʜʝʱʦ ʯʘʩʪʽʰʝ 

ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʤʽʥʝʨʘʣʫ ʧʨʠʪʘʤʘʥʥʽ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʤ ʧʽʩʢʘʤ ʨʫʩʣʦʚʦʾ 

ʧʽʜʬʘʮʽʾ. 

ɹʽʨʟʫʣʽʚʩʴʢʠʡ ʨʦʟʩʠʧ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʩʝʣʘʤʠ ʂʦʨʦʙʯʠʥʦ ʽ 

ɹʽʨʟʫʣʽʚ ʚ 15 ʢʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ ʤ. ʅʦʚʦʤʠʨʛʦʨʦʜ ʚ ʤʝʞʘʭ 

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʨʦʟʩʠʧʥʦʛʦ ʨʘʡʦʥʫ ʽ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʾ ʛʨʫʧʠ ʨʦʟʩʠʧʥʠʭ ʨʦʜʦʚʠʱ ʪʠʪʘʥʦ-ʮʠʨʢʦʥʽʻʚʠʭ ʨʫʜ. ʋ 

ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚʠʚʝʨʞʝʥʽ ʧʦʨʦʜʠ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ (ʣʘʙʨʘʜʦʨʠʪʠ, ʛʘʙʨʦ-ʣʘʙʨʘʜʦʨʠʪʠ ʽ ʛʨʘʥʽʪʠ-

ʨʘʧʘʢʽʚʽ), ʾʭ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʦʩʘʜʦʚʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ, ʫʪʚʦʨʝʥʥʷ ʥʝʦʛʝʥʫ ʽ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ. ɿ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʣʘʙʨʘʜʦʨʠʪʠ ʽ ʛʘʙʨʦ-ʣʘʙʨʘʜʦʨʠʪʠ, ʷʢʽ ʤʘʡʞʝ 

ʧʦʚʩʶʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʽʣʴʤʝʥʽʪʦʥʦʩʥʽʩʪʶ. 

ʇʦʚʩʶʜʥʦ ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ ʟʘʣʷʛʘʻ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. ʇʦʪʫʞʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï 

ʚʽʜ 8 ʜʦ 36 ʤ, ʫ ʩʝʨʝʜʥʴʦʤʫ 23 ʤ. ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʫʨʦʯʝʥʽ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʦ ʪʝʢʪʦʥʽʯʥʦ ʦʩʣʘʙʣʝʥʠʭ ʟʦʥ, ʢʦʥʪʘʢʪʽʚ ʨʽʟʥʠʭ ʧʝʪʨʦʪʠʧʽʚ 

ʧʦʨʽʜ. ʇʦʪʫʞʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ 
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ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʤʠʚʫ, ʷʢʠʡ ʘʢʪʠʚʥʦ ʧʨʦʷʚʠʚʩʷ ʚ ʧʨʠʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ 

ʧʘʣʝʦʜʦʣʠʥʠ. ʋ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ 

ʟʦʥʠ (ʟʚʝʨʭʫ ʚʥʠʟ): ʛʽʙʩʠʪʦʚʘ ʽ ʢʘʦʣʽʥʽʪʦ-ʛʽʙʩʠʪʦʚʘ; ʢʘʦʣʽʥʽʪʦʚʘ; 

ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ; ʤʦʥʪʤʦʨʠʣʦʥʽʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ; ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ. ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʨʦʟʨʽʟʫ ʩʢʣʘʜʘʶʪʴ ʟʦʥʠ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ ʽ ʢʘʦʣʽʥʽʪʦʚʘ. ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʦʚʩʶʜʥʦ ʤʽʩʪʠʪʴ ʽʣʴʤʝʥʽʪ, ʫʤʽʩʪ ʷʢʦʛʦ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʽ ʧʽʜʚʠʱʫʶʯʠʩʴ ʫʛʦʨʫ 

ʟʘ ʨʦʟʨʽʟʦʤ ʜʦʩʷʛʘʻ 138 ʢʛ/ʤ
3
 [45, 158]. ɯʣʴʤʝʥʽʪ ʫʪʚʦʨʶʻ ʨʦʟʩʽʷʥʫ ʧʦ ʪʦʚʱʽ 

ʚʢʨʘʧʣʝʥʽʩʪʴ, ʧʨʦʞʠʣʢʠ ʽ ʣʽʥʟʦʧʦʜʽʙʥʽ ʪʽʣʘ. ʋ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦ ʛʨʘʥʽʪʘʤ-

ʨʘʧʘʢʽʚʽ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ ʟʦʥʠ (ʟʚʝʨʭʫ ʚʥʠʟ): ʢʘʦʣʽʥʽʪʦʚʘ; ʛʽʜʨʦʩʣʶʜʠʩʪʦ-

ʢʘʦʣʽʥʽʪʦʚʘ; ʩʝʨʠʮʠʪʦ-ʢʘʦʣʽʥʽʪʦʚʘ; ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʪʘ ʚʠʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʽ ʧʝʨʰʽ ʜʚʽ ʚʝʨʭʥʽ ʟʦʥʠ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʽʚ 

ʥʝʟʥʘʯʥʠʡ ï 0,5ï25 ʢʛ/ʤ
3 
[45, 158]. 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʧʦʚʩʶʜʥʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢʘ ʜʣʷ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʻ ʧʣʦʪʠʢʦʤ. ʋ ʤʝʞʘʭ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʠʤʠ ʜʨʽʙʥʦ- 

ʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤʠ ʢʚʘʨʮʦʚʠʤʠ ʢʘʦʣʽʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʽ ʚʪʦʨʠʥʥʠʤʠ 

ʢʘʦʣʽʥʘʤʠ. ʇʦʪʫʞʥʽʩʪʴ ʧʽʱʘʥʠʭ ʧʣʘʩʪʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,5 ʜʦ 8,9 ʤ, ʫ 

ʩʝʨʝʜʥʴʦʤʫ ï 3,0 ʤ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʽʚʥʽʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʽ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʦʤʫ ʥʘʭʠʣʫ ʨʫʩʣʦʚʦʾ ʯʘʩʪʠʥʠ ʧʘʣʝʦʜʦʣʠʥʠ. 

ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʥʝʨʽʚʥʦʤʽʨʥʠʡ, ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦ 

ʦʢʨʝʤʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʢʛ/ʤ
3
 ʜʦ 343 ʢʛ/ʤ

3 
[158]. ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʩʪʘʥʦʚʠʪʴ 758 ʢʛ/ʤ
3 

[23]. ʅʘʡʙʽʣʴʰ ʟʙʘʛʘʯʝʥʽ ʽʣʴʤʝʥʽʪʦʤ 

ʧʽʱʘʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʪʘʣʴʚʝʛʫ ʧʘʣʝʦʜʦʣʠʥʠ. 

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʧʨʦʰʘʨʢʽʚ ʽ 

ʦʢʨʝʤʠʭ ʣʽʥʟ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʷʢ ʫʩʝʨʝʜʠʥʽ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʪʘʢ ʽ ʚ ʾʭ 

ʧʽʜʦʰʚʽ. ʎʝ ʩʚʽʪʣʦ-ʩʽʨʘ ʘʙʦ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʧʦʨʦʜʘ, ʞʠʨʥʘ ʥʘ ʜʦʪʠʢ. ɺʤʽʩʪ 
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ʽʣʴʤʝʥʽʪʫ ʫ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʘʭ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʦʚʠʪʴ 300 ʢʛ/ʤ
3 

[158]. 

ɯʣʴʤʝʥʽʪ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʤʘʡʞʝ ʥʝʟʤʽʥʝʥʠʡ, ʩʣʘʙʦʣʝʡʢʦʢʩʝʥʽʟʦʚʘʥʠʡ ʽ 

ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 97,1 %. ʍʽʤʽʯʥʽ ʘʥʘʣʽʟʠ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʪʨʝʩʪʫ çʂʠʾʚʛʝʦʣʦʛʽʷè ʪʘ ɾʠʪʦʤʠʨʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ, ʧʦʢʘʟʘʣʠ 

ʚʠʩʦʢʠʡ ʚʤʽʩʪ TiO2 (54,54ï57,93 %), ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʽ 

ʦʢʠʩʫ ʭʨʦʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʽʣʴʤʝʥʽʪ ʷʢ ʷʢʽʩʥʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʽʛʤʝʥʪʥʦʛʦ ʜʚʦʦʢʠʩʫ ʪʠʪʘʥʫ [158].  

ɿʘʛʘʣʦʤ, ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʫ ʬʣʶʚʽʘʣʴʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʤʘʻ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ ʷʟʦʢ ʟ ʾʭ ʧʦʪʫʞʥʽʩʪʶ (ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʟʨʦʩʪʘʻ ʚ ʥʠʭ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ) ʽ 

ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚ ʨʝʣʴʻʬʽ ʧʣʦʪʠʢʘ, ʷʢʝ ʩʣʫʛʫʚʘʣʦ ʤʝʭʘʥʽʯʥʠʤ 

ʙʘʨ ʻʨʦʤ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʣʴʤʝʥʽʪʫ (ʨʠʩ. 3.72ï3.75).  

ʇʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʛʣʘʫʢʦʥʽʪ-ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚ ʤʝʞʘʭ 

ɹʽʨʟʫʣʽʚʩʴʢʦʛʦ ʨʦʟʩʠʧʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʽʣʢʦʚʦʜʥʠʤʠ ʬʘʮʽʷʤʠ ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ, 

ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʜʦʩʷʛʘʻ 12,0 ʤ [45, 158]. ɰʭ ʫʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʤʠʚʫ ʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʽ ʧʝʨʝʤʠʚʫ ʧʽʜʩʪʠʣʘʶʯʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ. ʅʘʷʚʥʽʩʪʴ ʙʘʛʘʪʠʭ ʨʦʟʩʠʧʽʚ ʽʣʴʤʝʥʽʪʫ ʚ ʦʙʣʘʩʪʽ ʜʝʥʫʜʘʮʽʾ ʟʫʤʦʚʠʣʦ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʽ ʚ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ ʬʘʮʽʘʣʴʥʠʭ ʦʙʩʪʘʥʦʚʢʘʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʝʞʘʭ ɹʽʨʟʫʣʽʚʩʴʢʦʛʦ ʨʦʟʩʠʧʫ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ ʻ 

ʧʦʨʦʜʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

(ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʶʚʽʘʣʴʥʽ) ʪʘ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ. 

ɺʘʣʫʻʚʩʴʢʠʡ ʨʦʟʩʠʧ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʄʘʣʦʚʠʩʴʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ 1 ʢʤ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʰʝ ʩ. ɺʘʣʫʻʚʢʽ ʪʘ ʚ 1,5 ʢʤ ʥʘ 

ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ɹʽʨʟʫʣʽʚcʴʢʦʛʦ ʨʦʟʩʠʧʫ. ʈʦʟʩʠʧ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʚʝʨʭʽʚôʷ 

ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʜʝʧʨʝʩʽʾ. 
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ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʪʝʨʠʪʦʨʽʾ ʨʦʟʩʠʧʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ (ʟʥʠʟʫ ʚʛʦʨʫ): 

ʣʘʙʨʘʜʦʨʠʪʠ, ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ, ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ, 

ʧʘʣʝʦʛʝʥʦʚʽ, ʥʝʦʛʝʥʦʚʽ ʽ ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ. ɯʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ ʻ ʧʦʨʦʜʠ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʾʭ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʫʪʚʦʨʝʥʥʷ ʥʠʞʴʦʾ ʢʨʝʡʜʠ. 

ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 3 ʜʦ 17 ʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ 10 ʤ) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʟʦʥʘʤʠ (ʟʥʠʟʫ ʚʛʦʨʫ): ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ ʚʠʣʫʛʦʚʫʚʘʥʥʷ, 

ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʦʶ ʽ ʢʘʦʣʽʥʽʪʦʚʦʶ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʧʦʨʦʜʘʭ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʛʦʨʫ ʟʘ ʨʦʟʨʽʟʦʤ ʚʽʜ 79 ʜʦ 

112 ʢʛ/ʤ
3
 [158].  

ɺʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʚʦʤʘ ʬʘʮʽʘʣʴʥʠʤʠ 

ʨʽʟʥʦʚʠʜʘʤʠ: ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʽ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʤʠ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʚʽʜʢʣʘʜʠ ʨʦʟʚʠʥʝʥʽ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɺʘʣʫʻʚʩʴʢʦʛʦ ʨʦʟʩʠʧʫ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʫʩʣʦʚʦʾ ʪʘ ʟʘʧʣʘʚʥʦʾ ʬʘʮʽʡ. 

ʋʪʚʦʨʝʥʥʷ ʨʫʩʣʦʚʦʾ ʬʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʘʤʠ ʢʚʘʨʮʦʚʠʤʠ, ʢʘʦʣʽʥʠʩʪʠʤʠ, 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ, ʘ ʫʪʚʦʨʝʥʥʷ ʟʘʧʣʘʚʥʦʾ ʬʘʮʽʾ ï ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ 

ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʟ ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ. ʇʦʪʫʞʥʽʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,6 ʜʦ 8,0 ʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ ï 2,3 ʤ). 

ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ ʙʦʨʪʽʚ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʜʝʧʨʝʩʽʾ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 88,3 ʢʛ/ʤ
3
 [23]. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʽʣʴʤʝʥʽʪʫ ʩʪʘʥʦʚʠʪʴ 690 ʢʛ/ʤ
3
 [23]. ɯʣʴʤʝʥʽʪ ʯʦʨʥʠʡ, ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʡ, 

ʜʦʙʨʝ ʦʙʢʘʪʘʥʠʡ. 

ʈʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʦʰʚʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʥʷʪʪʷʤʠ ʽ ʟʘʧʘʜʠʥʘʤʠ (ʨʠʩ. 3.76). ʇʦʪʫʞʥʽʩʪʴ ʧʽʱʘʥʠʭ 

ʣʽʪʦʬʘʮʽʡ ʤʘʻ ʙʽʣʴ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʣʘʪʝʨʘʣʣʶ ʟ ʪʨʴʦʤʘ 

ʜʽʣʷʥʢʘʤʠ ʨʽʟʢʦʛʦ ʾʾ ʟʨʦʩʪʘʥʥʷ (ʨʠʩ. 3.77). ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ ʛʣʠʥʠʩʪʠʭ 

ʣʽʪʦʬʘʮʽʡ ʪʝʞ ʥʝʨʽʚʥʦʤʽʨʥʠʡ (ʨʠʩ. 3.78). ʈʦʟʧʦʜʽʣ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʪʦʚʱʽ 

ʟʜʝʙʽʣʴʰʦʛʦ ʨʽʚʥʦʤʽʨʥʠʡ ʟʘ ʣʘʪʝʨʘʣʣʶ ʟ ʤʘʢʩʠʤʫʤʦʤ ʫ ʟʘʧʘʜʠʥʽ ʧʣʦʪʠʢʘ, ʜʝ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʱʘʥʽ ʣʽʪʦʬʘʮʽʾ (ʨʠʩ. 3.79).  
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ʅʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʘ ʚ ʤʽʩʮʷʭ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ (ʥʘ ʧʽʚʜʝʥʥʦʤʫ 

ʩʭʦʜʽ ʨʦʟʩʠʧʫ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʟʘʣʷʛʘʶʪʴ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʛʣʘʫʢʦʥʽʪ-ʢʚʘʨʮʦʚʽ ʢʨʫʧʥʦ- ʽ 

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ ʘʣʴʙʫ. ɻʣʘʫʢʦʥʽʪ-ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ ʚʝʨʭʥʴʦʛʦ ʘʣʴʙʫ 

ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʤʠʚʫ ʧʽʜʩʪʠʣʘʶʯʠʭ ʧʦʨʽʜ ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ 

ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʣʴʤʝʥʽʪʫ. ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 5,7 ʤ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʽ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 25 ʜʦ 136 ʢʛ/ʤ
3
[158]. 

ʃʠʧʷʥʩʴʢʠʡ ʨʦʟʩʠʧ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʐʧʦʣʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʏʝʨʢʘʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʚ ʨʘʡʦʥʽ ʩ. ʃʠʧôʷʥʢʠ ʚ 12 ʢʤ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ɹʽʨʟʫʣʽʚʩʴʢʦʛʦ ʨʦʟʩʠʧʫ. 

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʜʽʣʷʥʢʠ ʤʘʻ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʪʘʢʦʾ ʥʘ ʧʦʧʝʨʝʜʥʽʭ 

ʜʽʣʷʥʢʘʭ. ɿʦʢʨʝʤʘ, ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʪʫʪ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʛʨʘʥʽʪʘʤʠ ʨʘʧʘʢʽʚʽ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʻ ʩʣʘʙʦʽʣʴʤʝʥʽʪʦʥʦʩʥʦʶ. ʂʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 

1,8 ʜʦ 15,9 ʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʟʦʥʘʤʠ (ʟʥʠʟʫ ʚʛʦʨʫ): ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʽʥʽʪʦʚʦʶ ʽ ʢʘʦʣʽʥʽʪʦʚʦʶ. ʅʠʞʥʴʦʢʨʝʡʜʦʚʽ 

ʫʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ʙʽʣʴʰ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʚʥʠʤ ʨʦʟʨʽʟʦʤ ʽ ʻ 

ʥʘʡʙʽʣʴʰ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ. ʋ ʩʢʣʘʜʽ ʚʝʨʭʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʙʦʢʦʚʦʜʥʽ ʬʘʮʽʾ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʢʚʘʨʮʝʚʦ-ʛʣʘʫʢʦʥʽʪʦʚʠʤʠ, 

ʪʝʤʥʦ-ʟʝʣʝʥʠʤʠ, ʜʨʽʙʥʦ-ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʣʴʤʝʥʽʪʫ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʜʦʩʷʛʘʻ 

47ï57 ʢʛ/ʤ
3
, ʘ ʫ ʚʝʨʭʥʽʡ  ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 18 ʜʦ 55,4 ʢʛ/ʤ

3
 [158]. 

ʈʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʦʰʚʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʤʘʻ ʷʤʯʘʩʪʦ-ʧʘʛʦʨʙʢʦʚʫ ʧʦʚʝʨʭʥʶ (ʨʠʩ. 3.80), ʚ ʷʢʽʡ ʚʽʜʜʟʝʨʢʘʣʶʻʪʴʩʷ 

ʧʦʪʫʞʥʦʩʪʽʩʪʴ ʧʽʱʘʥʠʭ ʽ ʛʣʠʥʠʩʪʠʭ ʣʽʪʦʬʘʮʽʡ (ʨʠʩ. 3.81; 3.82). ʈʦʟʧʦʜʽʣ 

ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʤʘʻ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ ʷʟʦʢ ʟ̔ ʧʦʪʫʞʥʽʩʪʶ ʧʽʱʘʥʠʭ 

ʣʽʪʦʬʘʮʽʡ (ʨʠʩ. 3.81; 3.83). 
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ɯʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ ʪʫʪ ʻ ʪʘʢʦʞ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʽ ʚʽʜʢʣʘʜʠ ʚʝʨʭʥʴʦʛʦ 

ʘʣʴʙʫ, ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʚ ʷʢʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʚʽʜ 10 ʜʦ 59,8 ʢʛ/ʤ
3
, ʟʘʢʦʥʦʤʽʨʥʦ 

ʟʙʽʣʴʰʫʶʯʠʩʴ ʚʽʜ ʙʦʨʪʽʚ ʜʝʧʨʝʩʽʾ ʜʦ ʾʾ ʮʝʥʪʨʫ [158]. 

ɸʥʜʨʽʾʚʩʴʢʠʡ ʨʦʟʩʠʧ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʜʦʣʠʥʠ ʨʽʯʢʠ ɺʝʣʠʢʘ ɺʠʩʴ ʽ 

ʾʾ ʩʭʠʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʩʽʣ ɯʚʘʥʽʚʢʘ, ʊʨʦʷʥʽʚ, ɸʥʜʨʽʾʚʢʘ, ʃʽʢʘʨʽʚ). ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʜʽʣʷʥʢʠ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ (ʚʽʜ ʥʠʟʫ ʜʦ ʚʝʨʭʫ): ʛʨʘʥʽʪʠ ʨʘʧʘʢʽʚʽ ʪʘ ʾʭ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʽʣʴʤʝʥʽʪʦʥʦʩʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʽ ʯʝʪʚʝʨʪʠʥʥʽ 

ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʜʦʣʠʥʠ ʨʽʯʢʠ ɺʝʣʠʢʘ ɺʠʩʴ. ʋ ʤʝʞʘʭ ʩʭʠʣʽʚ ʜʦʣʠʥʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʟʘʣʷʛʘʶʪʴ ʧʽʜ ʰʘʨʦʤ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ, ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʣʷ ʨʦʟʨʽʟʫ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʧʦʰʠʨʝʥʽ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʽʣʷʥʢʠ, ʚ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʜʦʣʠʥʠ ʨʽʯʢʠ ɺʝʣʠʢʘ 

ɺʠʩʴ ʽ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʝʧʨʝʩʩʽʽ, ʜʦ ʷʢʦʾ ʧʨʠʫʨʦʯʝʥʽ ʮʽ 

ʚʽʜʢʣʘʜʠ. ʗʢ ʽ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʜʽʣʷʥʢʘʭ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʚʽʪʣʦ-ʩʽʨʠʤʠ 

ʢʚʘʨʮʦʚʠʤʠ ʧʽʩʢʘʤʠ ʽ ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʽʣʴʤʝʥʽʪʦʥʦʩʥʦʛʦ ʘʣʶʚʽʶ 22 ʤ. ʋ ʤʝʞʘʭ 

ʦʩʴʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦʣʠʥʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʥʠʞʥʴʦʢʨʝʡʜʦʚʽ ʚʽʜʢʣʘʜʠ ʯʘʩʪʢʦʚʦ 

ʨʦʟʤʠʪʽ ʚ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʜʦʣʠʥʠ ʨʽʯʢʠ ɺʝʣʠʢʘ ɺʠʩʴ. ɺʤʽʩʪ 

ʽʣʴʤʝʥʽʪʫ ʫ ʚʽʜʢʣʘʜʘʭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʧʝʨʰʠʭ ʜʝʩʷʪʢʽʚ ʢʛ ʜʦ 182,7 ʢʛ/ʤ
3
 [158]. 

ʈʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʨʦʟʩʠʧʫ ʨʽʚʥʠʡ, ʙʝʟ ʟʥʘʯʥʠʭ ʧʝʨʝʟʘʛʣʠʙʣʝʥʴ ʽ  

ʧʽʜʥʷʪʪʽʚ (ʨʠʩ. 3.84). 

ʈʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʘʻ ʪʨʠ ʚʠʨʘʞʝʥʠʭ ʧʽʢʘ 

(ʨʠʩ. 3.85). ʇʽʜʚʠʱʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʤʽʩʮʴ 

ʧʦʥʠʞʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʽʱʘʥʠʭ (ʨʠʩ. 3.85; 3.86). ʈʦʟʧʦʜʽʣ ʽʣʴʤʝʥʽʪʫ ʚ ʤʝʞʘʭ 

ʨʦʟʩʠʧʫ ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʠʡ ʟ ʚʠʨʘʞʝʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʙʽʣʷ ʧʽʜʥʷʪʪʷ 

ʧʦʚʝʨʭʥʽ ʧʣʦʪʠʢʘ (ʨʠʩ. 3.87), ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʽʣʴʤʝʥʽʪʫ ʥʘ 

ʤʝʭʘʥʽʯʥʦʤʫ ʙʘʨ ʻʨʽ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʤʝʞʘʭ ʨʦʟʩʠʧʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʠʚ 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʘʣʶʚʽʶ ʘʣʶʚʽʶ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʟʩʠʧʽʚ ʽʣʴʤʝʥʽʪʫ ʥʘ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʽʚʥʽ. ʎʝʡ ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʟʚ ʷʟʦʢ 

ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʨʦʟʨʦʙʣʷʪʠ ʷʢ ʩʫʯʘʩʥʽ, ʪʘʢ ʽ ʜʘʚʥʽʰʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʤʠʩʣʦʚʦʾ ʽʣʴʤʝʥʽʪʦʥʦʩʥʦʩʪʽ ʫ ʰʠʨʦʢʦʤʫ 

ʬʦʨʤʘʮʽʡʥʦ-ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ï ʚʽʜ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ, ʾʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥ ʜʦ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʘʣʶʚʽʘʣʴʥʠʭ, 

ʚʝʨʭʥʴʦʘʣʴʙʩʴʢʠʭ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ ʽ, ʥʘʨʝʰʪʽ ʩʫʯʘʩʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʽ ʧʨʦʩʪʦʨʦʚʠʡ ʚʟʘʻʤʦʟʚ ʷʟʦʢ ʪʘ 

ʟʥʘʯʥʽ ʪʦʚʱʠʥʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʎʝʡ ʬʘʢʪʦʨ ʧʦʨʷʜ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʽ ʡʦʛʦ ʚʠʩʦʢʘ ʷʢʽʩʪʴ), ʘ 

ʪʘʢʦʞ ʩʧʨʠʷʪʣʠʚʠʤʠ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʟʥʘʯʘʶʪʴ 

ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʜʘʥʦʾ ʜʽʣʷʥʢʠ. ʉʪʚʦʨʝʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ 

ʽ ʥʘʧʨʘʮʴʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ ʧʦ ʦʢʨʝʤʠʤ ʦʙôʻʢʪʘʤ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʽʪ ʟ ʾʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʩʚʦʻʥʥʷ. 

ʈʦʟʩʠʧʠ ʮʠʨʢʦʥʫ. ʅʘʡʙʽʣʴʰ ʙʘʛʘʪʽ ʨʦʟʩʠʧʠ ʮʠʨʢʦʥʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚ 

ʤʝʞʘʭ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ. ɼʞʝʨʝʣʘʤʠ ʮʠʨʢʦʥʫ ʙʫʣʠ ʧʦʨʦʜʠ 

ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ (ʛʨʘʥʽʪʠ ʨʘʧʘʢʽʚʽ ʽ ʤʝʪʘʩʦʤʘʪʠʯʥʦ ʟʤʽʥʝʥʽ ʛʨʘʥʽʪʠ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦ-ɾʠʪʦʨʤʠʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ) ʪʘ ʾʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʈʦʟʩʠʧʠ ʮʠʨʢʦʥʫ ʥʝ ʫʪʚʦʨʶʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʧʦʢʣʘʜʠ, ʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʫʪʚʦʨʶʶʪʴ ʩʪʽʡʢʫ ʽʣʴʤʝʥʽʪ-ʮʠʨʢʦʥʦʚʫ ʘʩʦʮʽʘʮʽʶ ʚ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʚ ʷʢʽʡ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʽʣʴʤʝʥʽʪ. ɺ ʟʚ ʷʟʢʫ ʟ ʮʠʤ, ʨʦʟʩʠʧʠ ʮʠʨʢʦʥʫ ʚʠʚʯʝʥʽ ʧʦʛʘʥʦ, ʨʦʟʧʦʜʽʣ ʮʠʨʢʦʥʫ 

ʚ ʪʦʚʱʽ ʥʝ ʜʦʩʣʽʜʞʝʥʠʡ. ɺʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ (ʜʣʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ 

ʧʦʙʫʜʦʚ) ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦ ʨʦʟʩʠʧʘʤ ʮʠʨʢʦʥʫ ʥʝ ʜʘʻ ʟʤʦʛʠ 

ʟʜʽʡʩʥʠʪʠ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʧʦʙʫʜʦʚʠ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʨʦʟʩʠʧʠ ʮʠʨʢʦʥʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʤʝʞʘʭ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʪʘ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ 
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ʧʘʣʝʦʜʦʣʠʥ. ʊʘʢ, ʚ ʤʝʞʘʭ ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ ʚʤʽʩʪ ʮʠʨʢʦʥʫ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 2,3 ʢʛ/ʪ ʚ ʤʝʞʘʭ ʩ. ʇʘʚʣʽʚʢʘ ʜʦ 10,5 ʢʛ/ʪ ï ʚʤʝʞʘʭ 

ʩ. ʎʝʛʝʣʴʥʠʢʠ; ʚ ʤʝʞʘʭ ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ ʚʤʽʩʪ ʮʠʨʢʦʥʫ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1,37 ʢʛ/ʤ
3
 (ʨʘʡʦʥ ʩ. ʃʽʢʘʨʽʚʩʴʢʝ) ʜʦ 5,34 ʢʛ/ʪ (ʨʘʡʦʥ 

ʩ. ʂʘʣʠʥʽʚʢʘ) ʪʘ ʜʦ 5,6 ʢʛ/ʪ ʚ ʨʘʡʦʥʽ ʩʽʣ ʃʝʙʝʜʢʘ ʽ ʄʝʞʠʛʦʨʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʤʽʩʪʷʪʴ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫʩʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʽ ʛʝʥʝʪʠʯʥʽ 

ʪʠʧʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʦ-ʜʦʣʠʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘ ʧʝʚʥʠʭ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʚ ʛʝʥʝʪʠʯʥʫ 

ʘʩʦʮʽʘʮʽʶ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ɹʽʣʴʰʽʩʪʴ ʟ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʨʦʟʩʠʧʠ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʢʘʦʣʽʥʦʚʽ ʛʣʠʥʠ, ʙʦʢʩʠʪʠ, ʙʦʢʩʠʪʦʧʦʜʽʙʥʽ 

ʧʦʨʦʜʠ) ʧʦʚôʷʟʘʥʘ ʟ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʶ ʩʪʘʜʽʻʶ ʣʽʪʦʛʝʥʝʟʫ (ʜʝʣʶʚʽʘʣʴʥʠʡ, 

ʧʨʦʣʶʚʽʘʣʴʥʠʡ, ʘʣʶʚʽʘʣʴʥʠʡ ʛʝʥʝʪʠʯʥʽ ʪʠʧʠ, ʨʫʩʣʦʚʠʡ, ʟʘʧʣʘʚʥʠʡ, ʟʘʧʣʘʚʥʦ-

ʦʟʝʨʥʠʡ ʢʦʤʧʣʝʢʩʠ).  

ʇʨʦʪʷʛʦʤ ʩʪʘʜʽʾ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ 

ʜʦʣʠʥ ʚʽʜʙʫʚʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʯʠ ʭʾ ʯʘʩʪʢʦʚʠʡ ʘʙʦ 

ʧʦʚʥʠʡ ʨʦʟʤʠʚ ʽ ʧʦʚʪʦʨʥʝ ʫʪʚʦʨʝʥʥʷ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʤʝʞʘʭ 

ʽʥʰʦʾ ʜʽʣʷʥʢʠ ʧʘʣʝʦʜʦʣʠʥʠ ʯʠ ʥʘ ʚʠʱʦʤʫ ʛʽʧʩʦʤʝʪʨʠʯʥʦʤʫ ʨʽʚʥʽ. ɯʥʰʘ 

ʯʘʩʪʠʥʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫʪʚʦʨʠʣʘʩʷ ʥʘ ʩʪʘʜʽʾ ʜʽʘʛʝʥʝʟʫ ʽ ʧʦʚôʷʟʘʥʘ ʟ 

ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʨʝʯʦʚʠʥʠ (ʙʦʢʩʠʪʠ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʙʦʢʩʠʪʦʧʦʜʽʙʥʽ 

ʧʦʨʦʜʠ, ʩʫʣʴʬʽʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʙʫʨʝ ʚʫʛʽʣʣʷ). 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ ʜʘʚʥʽʭ ʧʘʣʝʦʜʦʣʠʥ, 

ʫʪʚʦʨʶʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʨʫʜʦʧʨʦʷʚʠ ʽ ʨʦʜʦʚʠʱʘ (ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʽ 

ʚʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ, ʙʦʢʩʠʪʠ, ʙʫʨʝ ʚʫʛʽʣʣʷ, ʫʨʘʥ, ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ, ʽʣʴʤʝʥʽʪʫ, 

ʮʠʨʢʦʥʫ, ʤʦʥʘʮʠʪʫ), ʯʘʩʪʠʥʘ ʷʢʠʭ ʚʞʝ ʨʦʟʨʦʙʣʷʻʪʴʩʷ (ʙʫʨʝ ʚʫʛʽʣʣʷ, ʚʪʦʨʠʥʥʽ 
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ʢʘʦʣʽʥʠ ʽ ʚʦʛʥʝʪʨʠʚʢʽ ʛʣʠʥʠ). ʇʝʨʝʚʘʞʥʦ ʨʽʟʥʽ ʚʠʜʠ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʧʨʦʩʪʦʨʦʚʦ ʩʫʤʽʱʝʥʽ, ʪʦʤʫ ʢʦʤʧʣʝʢʩʥʠʡ ʚʠʜʦʙʫʪʦʢ ʾʭ ʟʜʝʰʝʚʠʪʴ 

ʚʘʨʪʽʩʪʴ ʨʦʟʢʨʠʚʥʠʭ ʨʦʙʽʪ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3. ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ ʟ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ɸʨʢʫʰʽʚ ʪʝʨʠʪʦʨʽʾ ʤʘʩʰʪʘʙʫ 1:50000 

ʩʪʚʦʨʝʥʘ ʩʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɿ ʷʩʦʚʘʥʦ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʧʘʣʝʦʜʦʣʠʥ. 

ʋʪʦʯʥʝʥʦ ʣʽʪʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʪʘ ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ.  

ʅʘʚʝʜʝʥʦ ʢʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʙʦʢʩʠʪʠ, 

ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʽʣʴʤʝʥʽʪ, ʟʦʣʦʪʦ, ʮʠʨʢʦʥ), ʷʢʽ ʚʤʽʱʫʶʪʴ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ. 

ɼʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʤʝʞʘʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʮʠʬʨʦʚʽ ʾʭ (ʙʦʢʩʠʪʠ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, 

ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ, ʽʣʴʤʝʥʽʪʫ ʪʘ ʽʥ.) ʤʦʜʝʣʽ: ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʦʰʚʠ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ; ʧʦʪʫʞʥʦʩʪʝʡ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʚʤʽʱʫʶʯʠʭ 

ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʣʽʪʦʬʘʮʽʡ; ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʪʘ ʟʦʣʦʪʘ ʚ 

ʤʝʞʘʭ ʨʦʟʩʠʧʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʨʽʟʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʦʜʥʦʯʘʩʥʦ ʤʽʩʪʪ̫ ɹʧʦʢʣʘʜʠ ʨʽʟʥʠʭ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʢʘʦʣʽʥʽʪʦʚʽ ʛʣʠʥʠ, ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ, 

ʮʠʨʢʦʥʫ, ʟʦʣʦʪʘ). ʆʢʨʽʤ ʮʴʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ 

ʟʚ ʷʟʦʢ ʨʽʟʥʦʬʘʮʽʘʣʴʥʠʭ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʤʦʨʩʴʢʠʭ) ʪʘ ʨʽʟʥʦʚʽʢʦʚʠʭ (ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʪʘ ʚʝʨʭʥʴʦʘʣʴʙʩʴʢʠʭ) ʨʦʟʩʠʧʽʚ ʽʣʴʤʝʥʽʪʫ. ʊʘʢʝ ʧʨʦʩʪʦʨʦʚʦ-

ʧʘʨʘʛʝʥʝʪʠʯʥʝ ʩʫʤʽʱʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʚʠʜʦʙʫʪʦʢ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʩʫʪʪʻʚʦ ʟʜʝʰʝʚʠʪʴ ʚʘʨʪʽʩʪʴ ʨʦʙʽʪ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʽʪ ʟ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʩʚʦʻʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙ ʻʢʪʽʚ. 
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ʈʆɿɼɯʃ 4 

ʇʈʆʉʊʆʈʆɺɽ ʇʆʐʀʈɽʅʅʗ, ʈɽʏʆɺʀʅʅʀʁ ʉʂʃɸɼ ʊɸ 

ʌɸʎɯɸʃʔʅɯ ʋʄʆɺʀ ʋʊɺʆʈɽʅʅʗ ʉɽʈɽɼʅʔʆɽʆʎɽʅʆɺʀʍ 

ʂʆʅʊʀʅɽʅʊɸʃʔʅʀʍ ʌʃʖɺɯɸʃʔʅʀʍ ɺɯɼʂʃɸɼɯɺ ʎɽʅʊʈɸʃʔʅʆɰ 

ʏɸʉʊʀʅʀ ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ 

 

4.1 ɯʩʪʦʨʽ ̫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

 

ɺʽʜʢʣʘʜʠ ʧʘʣʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʧʝʨʝʚʘʞʥʦ ʤʦʨʩʴʢʽ ʽ ʪʽʣʴʢʠ ʫʪʚʦʨʝʥʥʷ ʥʠʞʥʴʦʛʦ ʽ 

ʩʝʨʝʜʥʴʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʻ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ. ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘʣʽʯʫʻ ʧʦʥʘʜ ʩʪʦ ʨʦʢʽʚ, ʪʦʤʫ ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʦ, ʱʦ 

ʜʦ ʥʝʾ ʧʨʠʯʝʪʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ. 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʚ ʤʝʞʘʭ ʱʠʪʘ ʤʘʶʪʴ 

ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʽ ʙʽʣʴʰ ʧʦʚʥʽ ʨʦʟʨʽʟʠ, ʘʥʽʞ ʚ ʽʥʰʠʭ ʛʝʦʩʪʨʫʢʪʫʨʘʭ 

ʋʢʨʘʾʥʠ. ʉʘʤʝ ʫ ʤʝʞʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʱʠʪʘ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʧʝʨʰʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽ ʨʝʰʪʢʠ ʫ ʚʽʜʢʣʘʜʘʭ ʧʘʣʝʦʛʝʥʦʚʦʾ ʩʠʩʪʝʤʠ 

(ʩ. ʄʘʥʜʨʠʢʽʚʢʘ, ʨʨ. ɯʥʛʫʣʝʮʴ ʽ ʉʦʣʦʥʘ ʪʘ ʽʥ.), ʷʢʽ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʩʭʝʤʠ ʧʘʣʝʦʛʝʥʫ ʧʽʚʜʝʥʥʦʾ ʈʦʩʽʾ ʄ. ʆ. ʉʦʢʦʣʦʚʘ [163].  

ʇʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʚ ʤʝʞʘʭ ʂʠʾʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ 1832 

ʨʦʮʽ ʚʯʝʥʠʤ ʤʘʥʜʨʽʚʥʠʢʦʤ ɼʶʙʫʘ ʜʝ ʄʦʥʧʝʨʝ [163]. ʋ ʧʽʩʢʦʚʠʢʘʭ ʩ. ɹʫʯʘʢ 

ʚʥ̔ ʚʩʪʘʥʦʚʠʚ ʯʠʩʣʝʥʥʫ ʬʘʫʥʫ ʤʦʣʶʩʢʽʚ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʧʦʨʽʚʥʷʚ ʮʽ 

ʚʽʜʢʣʘʜʠ ʟ ʝʦʮʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʇʘʨʠʟʴʢʦʛʦ ʙʘʩʝʡʥʫ. ʆʧʨʘʮʶʚʘʚʰʠ 

ʢʦʣʝʢʮʽʶ ʨʝʰʪʦʢ ʨʠʙ ʽʟ ʩʠʥʴʦʾ ʛʣʠʥʠ ʂʠʻʚʘ, ɸ. ʉ. ʈʦʛʦʚʠʯ (1860) ʚʽʜʥʽʩ ʾʾ ʜʦ 

ʝʦʮʝʥʫ. ʑʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ ɼʶʙʫʘ ʜʝ ʄʦʥʧʝʨʝ 

ʱʦʜʦ ʚʽʢʫ ʧʽʩʢʦʚʠʢʽʚ ʩ. ɹʫʯʘʢ ʪʘ ʩ. ʊʨʘʢʪʝʤʠʨʽʚ, ʂ. ʄ. ʌʝʦʬʽʣʘʢʪʦʚ ʚʠʩʣʘʚ 

ʢʦʣʝʢʮʽʶ ʬʘʫʥʠ ʤʦʣʶʩʢʽʚ ʚʽʜʦʤʠʤ ʢʦʥʭʽʣʽʦʣʦʛʘʤ ʊ. ʌʫʢʩʫ ʫ ɺʽʜʝʥʴ ʽ ɸ. 
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ʂʝʥʝʥʫ ʚ ɹʝʨʣʽʥ. ʆʙʠʜʚʘ ʧʘʣʝʦʥʪʦʣʦʛʠ ʧʨʠʡʰʣʠ ʜʦ ʩʧʽʣʴʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʚʝʨʩʪʚʠ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʮʷ ʬʘʫʥʘ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʴʦʤʫ ʝʦʮʝʥʫ 

ʇʘʨʠʟʴʢʦʛʦ ʙʘʩʝʡʥʫ (Fuchs, 1967; Koenen, 1869).  

ʋ 1860 ʨ. ɯ. ɻʝʣʴʤʝʨʩʝʥ ʧʨʦʚʘʜʠʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʚ 

ɿʚʝʥʠʛʦʨʦʜʮʽ ʪʘ ɼʫʨʽʚʮʽ [163]. ɺʽʜʽʙʨʘʥʽ ʥʠʤ ʟ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʬʣʦʨʠʩʪʠʯʥʽ 

ʟʘʣʠʰʢʠ, ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ ɯ. ʐʤʘʣʴʛʘʫʟʝʥʦʤ ʪʘ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ 

ʝʦʮʝʥʦʚʠʡ ʚʽʢ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ.  

ʋ 1867 ʨʦʮʽ ʄ. ʇ. ɹʘʨʙʦʪ ʜʝ ʄʘʨʥʽ ʨʦʟʤʝʞʫʚʘʚ (ʟʥʠʟʫ ʜʦʛʦʨʠ) 

ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʚʽʜʩʣʦʥʶʶʪʴʩʷ ʥʘ ʙʝʨʝʛʘʭ ɼʥʽʧʨʘ, ʥʘ ʙʫʯʘʮʴʢʠʡ 

ʧʽʩʢʦʚʠʢ, ʪʨʘʢʪʝʤʠʨʽʚʩʴʢʠʡ ʧʽʩʢʦʚʠʢ ʽ ʩʠʥʶ ʢʠʾʚʩʴʢʫ ʛʣʠʥʫ [163].  

ʇʽʜʩʫʤʦʚʫʶʯʦʶ ʤʦʥʦʛʨʘʬʽʯʥʦʶ ʨʦʙʦʪʦʶ ʪʦʛʦ ʯʘʩʫ ʟ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʩʪʘʣʘ ʤʦʥʦʛʨʘʬʽʷ ʄ. ʆ. ʉʦʢʦʣʦʚʘ (1893) ʫ ʷʢʽʡ ʚʽʥ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʯʦʪʠʨʠʷʨʫʩʥʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʩʭʝʤʫ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

[163]. ʇʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʚʽʥ ʨʦʟʯʣʝʥʫʚʘʚ ʥʘ ʙʫʯʘʮʴʢʠʡ, ʢʠʾʚʩʴʢʠʡ, 

ʭʘʨʢʽʚʩʴʢʠʡ ʽ ʧʦʣʪʘʚʩʴʢʠʡ ʷʨʫʩʠ. ɼʦ ʙʫʯʘʮʴʢʦʛʦ ʷʨʫʩʫ ʫʚʽʡʰʣʠ ʧʽʩʢʠ ʪʘ 

ʧʽʩʢʦʚʠʢʠ ʟ ʬʦʩʬʦʨʠʪʘʤʠ ʽ ʩʢʨʝʤôʷʥʽʣʠʤʠ ʩʪʦʚʙʫʨʘʤʠ ʜʝʨʝʚ, ʘ ʪʘʢʦʞ 

ʧʽʩʢʦʚʠʢʠ ʩ. ɹʫʯʘʢ, ʩ. ʊʨʘʢʪʝʤʠʨʽʚ ʽ ʤ. ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʠʡ ʟ ʯʠʩʣʝʥʥʠʤʠ 

ʨʝʰʪʢʘʤʠ ʤʦʨʩʴʢʠʭ ʤʦʣʶʩʢʽʚ. ʎʽ ʚʽʜʢʣʘʜʠ ʚʽʜʥʦʩʠʣʠʩʴ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʽ 

ʯʘʩʪʢʦʚʦ ʜʦ ʚʝʨʭʥʴʦʛʦ ʝʦʮʝʥʫ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʄ. ʆ. ʉʦʢʦʣʦʚʘ 

ʦʪʨʠʤʘʣʘ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʥʥʷ ʽ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʚ ʦʩʥʦʚʫ ʩʫʯʘʩʥʦʛʦ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʦʜʽʣʫ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʋʉʉʈ.  

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʩʚʽʪʣʝʥʥʷ ʫʤʦʚ ʧʦʰʠʨʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʛʝʥʫ 

ʚ ʤʝʞʘʭ ʧʣʘʪʬʦʨʤʥʦʾ ʯʘʩʪʠʥʠ ʋʈʉʈ ʤʘʣʠ ʨʦʙʦʪʠ ʘʢʘʜʝʤʽʢʘ ɸʅ ʋʈʉʈ 

ʇ. ɸ. ʊʫʪʢʦʚʩʴʢʦʛʦ [163]. ɺʽʥ ʚʩʪʘʥʦʚʠʚ ʥʘʷʚʥʽʩʪʴ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ 

ɺʦʣʠʥʽ ʽ ʚʧʝʨʰʝ ʚ ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʨʝʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʜʦʩʣʽʜʠʚ ʨʝʰʪʢʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʧʘʣʝʦʛʝʥʫ.  
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ʋ 1899 ʨʦʮʽ ɻ. ɸ. ʈʘʜʢʝʚʠʯ ʧʦʙʣʠʟʫ ʂʘʥʝʚʘ ʨʦʟʤʝʞʫʚʘʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ 

ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʘ ʯʦʪʠʨʠ ʛʦʨʠʟʦʥʪʠ ï ʘ, 

b, c, d [163]. 

ʋ 1903 ʨʦʮʽ ʇ. ʗ. ɸʨʤʘʰʝʚʩʴʢʠʡ ʜʣʷ ʚʽʜʢʣʘʜʽʚ ʮʠʭ ʯʦʪʠʨʴʦʭ ʛʦʨʠʟʦʥʪʽʚ 

ʽ ʾʭ ʘʥʘʣʦʛʽʚ ʫ ʙʘʩʝʡʥʽ ɼʝʩʥʠ ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʟʚʫ ʢʘʥʽʚʩʴʢʠʡ ʷʨʫʩ [163].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʾʭ ʨʦʙʦʪʘʤʠ ʙʫʣʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ, 

ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʘ ʚʽʢ ʢʘʥʽʚʩʴʢʦʛʦ ʷʨʫʩʫ. 

ʄʦʥʦʛʨʘʬʽʾ ʇ. ʗ. ɸʨʤʘʰʝʚʩʴʢʦʛʦ, ɹ. ʂ. ʃʽʭʘʨʻʚʘ ʽ ɸ. ɸ. ɹʦʨʠʩʷʢʘ, ʷʢʽ 

ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʥʘʩʠʯʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ [163].  

ʇʦʯʠʥʘʶʯʠ ʟ 1924 ʨʦʢʫ ʧʦ 1936 ʨʽʢ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʪʨʠʚʝʨʩʪʥʘ 

ʛʝʦʣʦʛʽʯʥʘ ʟʡʦʤʢʘ (ʃ. ɻ. ʊʢʘʯʫʢ, ɸ. ɼ. ʈʦʱʠʥ). ʋ 1936 ʨʦʮʽ ʤʘʩʰʪʘʙʠ 

ʛʝʦʣʦʛʽʯʥʦʾ ʟʡʦʤʢʠ ʙʫʣʠ ʫʥʽʬʽʢʦʚʘʥʽ ʪʘ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʽʪ 

ʄ. ɯ. ʆʞʝʛʦʚʦʾ (1936), ʖ. ɯ. ʇʦʣʦʚʠʥʢʽʥʦʾ (1939) ʪʘ ʽʥʰʠʭ ʙʫʣʠ ʩʢʣʘʜʝʥʽ 

ʩʝʨʝʜʥʴʦʤʘʩʰʪʘʙʥʽ ʛʝʦʣʦʛʽʯʥʽ ʢʘʨʪʠ [163].  

ʇʨʦʚʦʜʠʚʰʠ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʝʨʝʜʥʴʦʛʦ 

ʇʨʠʜʥʽʧʨʦʚôʷ ɼ. ʅ. ʉʦʙʦʣʻʚ (1928) ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚ ʦʩʥʦʚʽ ʩʫʯʘʩʥʦʛʦ ʨʝʣʴʻʬʫ 

ʣʝʞʠʪʴ ʜʘʚʥʷ ʤʦʨʬʦʣʦʛʽʷ ʬʫʥʜʘʤʝʥʪʫ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  ʋ 

ʮʴʦʤʫ ʞ ʨʦʮʽ ɺ. ɯ. ʃʫʯʠʮʴʢʠʡ ʚʢʘʟʘʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʨʝʣʴʻʬʽ ʧʦʚʝʨʭʥʽ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʟʘʛʣʠʙʣʝʥʴ, ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʪʝʢʪʦʥʽʯʥʠʭ ʟʦʥ. ʋ 1930 ʨʦʮʽ 

ɺ. ɯ. ʃʫʯʠʮʴʢʠʤ ʪʘ ɹ. ʃ. ʃʠʯʢʦʚʠʤ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ çʂʘʨʪʘ 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠè, ʜʝ ʙʫʚ ʟʦʙʨʘʞʝʥʠʡ ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  

ɿʘ ʧʝʨʽʦʜ ʟ 1926 ʨʦʢʫ ʧʦ 1935 ʨʽʢ ʜʣʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʋʈʉʈ 

ʩʢʣʘʜʘʶʪʴʩʷ ʛʝʦʣʦʛʽʯʥʽ ʢʘʨʪʠ. ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʦʚʽ ʨʘʡʦʥʠ ʧʦʰʠʨʝʥʥʷ 

ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʧʦʜʽʣʴʩʴʢʦʤʫ ʇʨʠʜʥʽʧʨʦʚôʾ. ɹʫʨʽʥʥʷ ʪʘ ʟʝʤʣʷʥʽ 

ʨʦʙʦʪʠ ʩʧʨʠʷʣʠ ʟôʷʩʫʚʘʥʥʶ ʧʦʰʠʨʝʥʥʷ, ʩʢʣʘʜʫ, ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ ʽ ʬʘʫʥʠ 

ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʟʥʘʯʥʠʭ ʧʨʦʩʪʦʨʘʭ.  
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ʇʽʩʣʷ ʚʽʜʦʤʦʾ ʢʥʠʛʠ ʄ. ʆ. ʉʦʢʦʣʦʚʘ (1893) ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʶ 

ʤʦʥʦʛʨʘʬʽʻʶ ʧʨʦ ʧʘʣʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʋʢʨʘʾʥʠ ʩʪʘʣʘ ʢʥʠʛʘ 

ʄ. ʄ. ʂʣʶʰʥʠʢʦʚʘ çʅʠʞʥʝʪʨʝʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʠ 

ʋʢʨʘʠʥʩʢʦʡ ʉʉʈè [163]. ʗʢ ʩʚʦʛʦ ʯʘʩʫ ʄ. ʆ.ʉʦʢʦʣʦʚ ʫʟʘʛʘʣʴʥʠʚ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʞʥʴʦʪʨʝʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʪʘʢ ʽ ʄ. ʄ. 

ʂʣʶʰʥʠʢʦʚ ʧʽʜʩʫʤʫʚʘʚ ʚʠʚʯʝʥʥʷ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʥʘʩʪʫʧʥʽ 

ʰʽʩʪʜʝʩʷʪ ʨʦʢʽʚ. ʄ. ʄ. ʂʣʶʰʥʠʢʦʚ (1953) ʦʧʨʘʮʶʚʘʚ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʩʭʝʤʫ 

ʧʘʣʝʦʛʝʥʫ, ʚʧʝʨʰʝ ʚʠʜʽʣʠʚ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ, ʟʦʢʨʝʤʘ ʜʝʪʘʣʽʟʫʚʘʚ ʙʫʜʦʚʫ ʽ 

ʟʤʽʩʪ ʙʫʯʘʮʴʢʦʛʦ, ʢʠʾʚʩʴʢʦʛʦ ʽ ʭʘʨʢʽʚʩʴʢʦʛʦ çʷʨʫʩʽʚè [163]. ɼʦʮʽʣʴʥʽʩʪʴ ʪʘ 

ʦʙʛʨʫʥʪʦʚʘʥʽʩʪʴ ʡʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʟʛʦʜʦʤ ʧʽʜʪʚʝʨʜʠʣʘʩʷ, 

ʙʽʣʴʰʝ ʪʦʛʦ, ʩʘʤʝ ʚʦʥʠ ʩʣʫʛʫʚʘʣʠ ʧʽʜʛʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʜʝʪʘʣʽʟʘʮʽʾ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʦʜʽʣʫ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʋ ʇʨʠʜʥʽʧʨʦʚôʾ ʰʠʨʦʢʦ ʨʦʟʚʝʨʪʘʶʪʴʩʷ ʧʦʰʫʢʠ ʪʘ ʨʦʟʚʽʜʢʘ ʨʦʜʦʚʠʱ 

ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ʇʦʰʫʢʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʙʫʣʘ ʩʭʦʞʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʪʘ 

ʜʘʚʥʴʦʛʦ ʨʝʣʴʻʬʫ, ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʾ ʪʘ ʩʫʯʘʩʥʦʾ 

ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʩʽʪʢʠ. (ɺ. ʅ. ʏʠʨʚʠʥʩʴʢʠʡ 1928, ɹ. ʃ. ʃʠʯʢʦʚ 1930 ʪʘ ʽʥ.).  

ʋ 1930-1932 ʨʦʢʘʭ ʧʨʦʚʘʜʠʣʠʩʴ ʛʝʦʣʦʛʦʟʡʦʤʦʯʥʽ ʨʦʙʦʪʠ ʤʘʩʰʪʘʙʫ 

1:126000, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʷ ʄ. ɯ. ʆʞʝʛʦʚʦʶ, ɸ. ʄ. ʂʦʟʣʦʚʩʴʢʦʶ, 

ɺ. ʄ. ʏʠʨʚʠʥʩʴʢʠʤ, ʃ. ɻ. ʊʢʘʯʫʢʦʤ. ʉʝʨʝʜ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʘʚʪʦʨʠ ʚʠʜʽʣʷʣʠ 

ʙʫʯʘʮʴʢʠʡ, ʢʠʾʚʩʴʢʠʡ, ʭʘʨʢʽʚʩʴʢʠʡ ʪʘ ʧʦʣʪʘʚʩʴʢʠʡ ʷʨʫʩʠ [163].  

ʋ 1934 ʨʦʮʽ ʃ. ɻ. ʊʢʘʯʫʢʦʤ ʫ ʨʝʣʴʻʬʽ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʚʩʪʘʥʦʚʣʝʥʘ ɹʦʚʪʠʩʴʢʦ-ʊʷʩʤʽʥʩʴʢʘ ʟʘʧʘʜʠʥʘ. ɼ. ʅ. ʉʦʙʦʣʝʚ ʫ ʥʠʟʮʽ ʨʦʙʽʪ 

ʚʠʩʣʦʚʣʶʚʘʚ ʜʫʤʢʫ, ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʨʷʜʫ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʽʚʥʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ 

ʚʽʜ ʨʝʣʽʢʪʽʚ ʜʦʢʝʤʙʨʽʡʩʴʢʦʾ ʩʫʰʽ ʜʦ ʤʽʦʮʝʥʦʚʠʭ ʪʘ ʧʣʽʦʮʝʥʦʚʠʭ ʙʝʨʝʛʦʚʠʭ 

ʥʠʟʠʥ ʪʘ ʯʝʪʚʝʨʪʠʥʥʠʭ ʪʝʨʘʩ [163].  

ʋ 1946 ʨʦʮʽ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʨʦʙʦʪʘ ɯ. ɽ. ʉʣʝʥʟʘʢʘ, ʧʨʠʩʚʷʯʝʥʘ 

ʙʫʨʦʤʫ ʚʫʛʽʣʣʶ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ, ʚ ʷʢʽʡ ʧʽʜʢʨʝʩʣʶʚʘʚʩʷ ʪʽʩʥʠʡ 

ʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʜʦʢʝʤʙʨʽʶ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʝʢʪʦʥʽʯʥʠʭ 
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ʩʪʨʫʢʪʫʨ.  ɺʽʥ, ʧʨʦʛʥʦʟʫʶʯʠ ʧʦʰʫʢʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʚ 

ʚʠʚʯʝʥʥʶ ʧʦʭʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʫʤʦʚʘʤ ʡʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ. ʉʘʤʝ, ʚʽʥ ʚʢʘʟʫʚʘʚ ʥʘ ʪʽʩʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʧʦʚʝʨʭʥʽ 

ʜʦʢʝʤʙʨʽʶ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʦʩʥʦʚʽ ʥʘʷʚʥʦʛʦ 

ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʠʤ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʢʘʨʪʘ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʮʦʢʦʣʷ, ʧʦʚʝʨʭʥʽ ʚʽʜʢʣʘʜʽʚ ʙʫʯʘʮʴʢʦʛʦ ʪʘ ʢʠʾʚʩʴʢʦʛʦ ʷʨʫʩʽʚ, ʘ 

ʪʘʢʦʞ ʨʷʜ ʽʥʰʠʭ ʢʘʨʪ ʪʘ ʨʦʟʨʽʟʽʚ, ʷʢʽ ʦʭʦʧʣʶʚʘʣʠ ʩʝʨʝʜʥʻ ʇʨʠʜʥʽʧʨʦʚôʷ. ʋ 

ʩʢʣʘʜʥʦʤʫ ʨʝʣʴʻʬʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ɯ. ɽ. ʉʣʝʥʟʘʢ ʚʠʜʽʣʠʚ ʨʷʜ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʚʽ ʢʨʫʧʥʽ ʩʫʙʰʠʨʦʪʥʽ 

ʜʝʧʨʝʩʽʾ: ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ï ʈʦʩʴ-ʊʷʩʤʠʥʩʴʢʘ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ, ʷʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʙʘʩʝʡʥʽ ɻʽʨʩʴʢʦʛʦ ʊʽʢʠʯʘ, ʘ ʪʘʢʦʞ ʨʷʜ ʙʽʣʴʰ ʜʨʽʙʥʠʭ, ʷʢʽ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ. ɺʽʥ ʚʠʜʽʣʠʚ ʪʘʢʦʞ 

ɹʦʚʪʠʩʴʢʠʡ ʛʨʘʙʝʥ ʪʝʢʪʦʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

ʋ 1947 ʨʦʮʽ ʃ. ɻ. ʊʢʘʯʫʢ ʚʠʩʣʦʚʠʚ ʜʫʤʢʫ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʝʧʨʝʩʽʡ ʜʘʚʥʴʦʛʦ ʨʝʣʴʻʬʫ ʚʽʜ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʧʦʨʽʜ ʱʠʪʘ ʪʘ ʾʭ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʟʦʥ ʨʦʟʚʠʪʢʫ ʧʦʨʽʜ, ʷʢʽ ʣʝʛʢʦ 

ʨʦʟʤʠʚʘʶʪʴʩʷ, ʘ ʩʘʤʝ ʛʥʝʡʩʽʚ. ʇʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʧʦʭʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ ʚʠʚʯʘʣʠ ʚ ʮʝʡ ʯʘʩ ʂ. ɯ. ʄʘʢʦʚ (1948), ɺ. ɻ. ɹʦʥʜʘʨʯʫʢ 

(1947, 1949).   

ɿ 1947 ʨʦʢʫ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʉʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ ʧʨʦʚʘʜʠʣʠʩʴ 

ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ ʥʘ ʙʫʨʝ ʚʫʛʽʣʣʷ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʟʥʘʯʥʠʤʠ ʦʙôʻʤʘʤʠ 

ʙʫʨʽʥʥʷ, ʘʣʝ ʦʢʨʽʤ ʜʘʥʠʭ ʧʦ ʚʫʛʽʣʣʶ, ʽʥʰʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʥʝ ʨʦʟʛʣʷʜʘʣʠʩʴ. 

ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʡʤʘʣʠ ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ. ʉʝʨʝʜ 

ʥʠʭ, ʟʘ ʦʙôʻʤʦʤ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ, ʚʠʦʢʨʝʤʣʶʚʘʣʠʩʷ ʧʦʰʫʢʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, 

ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʴ ʃ. ʌ. ʂʨʘʪʢʦʚʩʴʢʠʤ, ʊ. ɼ. ʉʘʣʦʤʫʭʦʶ, ʄ. ʇ. ʉʝʚʝʨʠʥʦʤ ʪʘ 

ɺ. ɸ. ɼʘʥʠʣʝʚʩʴʢʦʶ, ʃ. ʗ. ʈʦʛʘʥʢʽʥʦʶ ʪʘ ʅ. ʄ. ɿʘʻʟʞʝʚʠʤ, ɯ. ɸ. ʇʘʜʘʣʢʦʶ ʪʘ 

ɹ. ɺ. ʇʽʜʜʫʙʥʠʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʨʦʙʽʪ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʪʘ ʨʦʟʚʽʜʘʥʽ 
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ʄʦʢʨʦ-ʂʘʣʽʛʦʨʽʚʩʴʢʝ, ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʝ, ʇʽʚʜʝʥʥʦ-ʖʨʢʽʚʩʴʢʝ ʙʫʨʦʚʫʛʽʣʴʥʽ 

ʨʦʜʦʚʠʱʘ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʨʷʜ ʚʫʛʣʝʧʨʦʷʚʽʚ [64]. 

ɼʦ ʧʦʚʦʻʥʥʦʛʦ ʝʪʘʧʫ ʥʘʣʝʞʠʪʴ ʧʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʭʦʚʘʥʠʭ 

ʨʦʟʩʠʧʽʚ ʩʝʨʝʜʥʴʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʠʤʠ ʥʘ 

ʪʦʡ ʯʘʩ, ʚʩʪʘʥʦʚʣʝʥʦ ʦʢʨʝʤʽ ʨʫʜʦʧʨʦʷʚʠ ʪʘ ʜʝʢʽʣʴʢʘ ʥʝʟʥʘʯʥʠʭ ʨʦʟʩʠʧʽʚ 

ʪʠʪʘʥʦ-ʮʠʨʢʦʥʽʻʚʠʭ ʨʫʜ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʥʘʚʝʜʝʥʽ ʚ ʟʚʽʪʘʭ 

ʄ. ʊ. ɺʘʜʽʤʦʚʘ, ʄ. ʌ. ɺʝʢʣʠʯʘ, ɯ. ʌ. ɿʣʦʙʝʥʢʦ ʪʘ ʽʥʰʠʭ [14, 15,16, 17, 58].  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʚʧʨʘʮʽ ʟ ʝʢʩʧʝʜʠʮʽʻʶ ʛʝʦʣʦʛʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʪʨʝʩʪʫ 

ʄ. ʌ. ɺʝʢʣʠʯʝʤ ʪʘ ʖ. ɺ. ʂʦʥʦʥʦʚʠʤ (1956, 1957) ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʙʫʯʘʮʴʢʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʥʘ ʜʽʣʷʥʮʽ ʧʦʭʦʚʘʥʦʾ ʜʦʣʠʥʠ, ʷʢʘ 

ʧʝʨʝʪʠʥʘʻ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ ʤʘʩʠʚ ʦʩʥʦʚʥʠʭ ʧʦʨʽʜ [16].  

ʋ 1957 ʨʦʮʽ ʚʠʡʰʣʘ ʜʨʫʢʦʤ ʧʨʘʮʷ ʄ. ʌ. ɺʝʢʣʠʯʘ, ʄ. ɻ. ɼʷʜʯʝʥʢʦ, 

ɸ. ʇ. ʈʦʤʦʜʘʥʦʚʦʾ, ʚ ʷʢʽʡ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʨʝʣʴʻʬʫ ʪʘ 

ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʠʧʽʚ [18]. ʋʪʚʦʨʝʥʥʷ ʨʦʟʩʠʧʽʚ, ʥʘ ʾʭ ʜʫʤʢʫ, ʦʙʫʤʦʚʣʝʥʝ 

ʧʦʻʜʥʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʛʦʣʦʚʥʠʤʠ ʩʝʨʝʜ 

ʷʢʠʭ ʻ ʥʘʷʚʥʽʩʪʴ ʢʦʨʽʥʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ; ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ 

ʢʘʦʣʽʥʦʚʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ; ʪʨʠʚʘʣʘ ʜʽʷ ʝʢʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ, 

ʧʝʨʝʚʘʞʥʦ, ʧʦʟʠʪʠʚʥʠʤʠ ʢʦʣʠʚʘʣʴʥʠʤʠ ʨʫʭʘʤʠ ʟʝʤʥʦʾ ʢʦʨʠ. ʋʪʚʦʨʝʥʥʷ 

ʨʦʟʩʠʧʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʚ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ 

ʛʝʥʝʟʠʩʫ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʽʩʪʦʨʽʻʶ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, 

ʷʢʘ ʚʽʜʙʫʚʘʣʘʩʷ ʚ ʨʽʟʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ ɺ. ʊ. ʉʷʙʨʷʡ (1958), ʚʚʘʞʘʚ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʚʠʭʽʜʥʦʾ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʚʫʛʽʣʣʷ ʨʝʯʦʚʠʥʠ ï ʥʘʷʚʥʽʩʪʴ 

ʜʝʧʨʝʩʽʡ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʪʝʢʪʦʥʽʯʥʠʭ ʪʘ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [163]. ʋ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ 

ɺ. ʊ. ʉʷʙʨʷʡ (1959, 1962) ɹʦʚʪʠʩʴʢʫ ʫʣʦʛʦʚʠʥʫ ʚʚʘʞʘʚ ʛʣʠʙʦʢʦʶ ʜʝʧʨʝʩʽʻʶ ʚ 
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ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʬʫʥʜʘʤʝʥʪʽ, ʷʢʘ ʟôʻʜʥʫʻʪʴʩʷ ʚʫʟʴʢʠʤ ʢʘʥʘʣʦʤ ʟ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʶ ʟʘʧʘʜʠʥʦʶ [163]. 

ɺ 1960 ʨ. ʢʦʣʝʢʪʠʚʦʤ ɯɻʅ ʅɸʅ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʘʢʘʜʝʤʽʢʘ 

ɺ. ɻ. ɹʦʥʜʘʨʯʫʢʘ ʙʫʚ ʩʢʣʘʜʝʥʠʡ çɸʪʣʘʩ ʧʘʣʝʦʛʝʦʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ 

ʋʢʨʘʠʥʩʢʦʡ ʠ ʄʦʣʜʘʚʩʢʦʡ ʉʉʈè [2]. ʈʷʜ ʢʘʨʪ, ʩʢʣʘʜʝʥʠʭ ʅ. ʄ. ɹʘʨʘʥʦʚʦʶ, 

ɺ. ʆ. ɿʝʣʽʥʩʴʢʦʶ, ɹ. ʌ. ɿʝʨʥʝʮʴʢʠʤ, ɽ. ʗ. ʂʨʘʻʚʦʶ, ʄ. ɽ. ʄʘʢʘʨʝʥʢʦ ʪʘ ʽʥ., 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʥʘʚʢʦʣʠʰʥʽʭ ʪʝʨʠʪʦʨʽʡ, ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʪʘ ʟʤʽʥʫ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ, ʷʢʽ ʤʘʣʠ ʤʽʩʮʝ ʚʽʜ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ ʜʦ ʘʥʪʨʦʧʦʛʝʥʫ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʝʷʢʠʭ ʨʦʟʩʠʧʽʚ ɼʥʽʧʨʦʚʩʴʢʦ-

ɹʫʛʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʫʤʦʚʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʧʨʠʚʦʜʷʪʴ ʚ ʩʚʦʾʡ ʨʦʙʦʪʽ 

ʄ. ɻ. ɼʷʜʯʝʥʢʦ ʪʘ ɸ. ʗ. ʍʘʪʫʥʮʝʚʘ (1960). ɺ ʽʥʰʠʭ ʧʫʙʣʽʢʘʮʽʷ ʚʦʥʠ ʥʘʚʦʜʷʪʴ 

ʦʩʥʦʚʥʽ ʜʘʥʥʽ ʧʨʦ ʪʠʧʠ ʧʦʭʦʚʘʥʠʭ ʨʦʟʩʠʧʽʚ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʾʭ ʛʦʣʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʤʦʞʣʠʚʫ ʢʣʘʩʠʬʽʢʘʮʽʶ.  

ʋʤʦʚʠ ʫʪʚʦʨʝʥʥʷ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʨʦʟʩʠʧʽʚ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʽ ʚ ʨʦʙʦʪʽ ʅ. ʄ. ɹʘʨʘʥʦʚʦʾ, ʄ. ʌ. ɺʝʢʣʠʯʘ, 

ʆ. ɺ. ʂʨʘʰʝʥʽʥʥʽʢʦʚʦʾ, ɻ. ɯ. ʄʦʣʷʚʢʦ (1960). ɸ. ʅ. ʂʦʟʣʦʚʩʴʢʘ ʟ ʢʦʣʝʢʪʠʚʦʤ 

ʩʢʣʘʜʘʻ ʩʝʨʝʜʥʴʦʤʘʩʰʪʘʙʥʫ ʢʘʨʪʫ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

ʌ. ɸ. ʈʫʜʝʥʢʦ (1962) ʧʫʙʣʽʢʫʻ ʛʽʧʩʦʤʝʪʨʠʯʥʫ ʢʘʨʪʫ ʧʦʚʝʨʭʥʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʤʘʩʠʚʫ, ʩʢʣʘʜʝʥʫ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʽʡ ʦʩʥʦʚʽ.  

ʇʨʦʪʷʛʦʤ (1958-1980 ʨʨ) ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʛʝʦʣʦʛʽʯʥʦʾ ʟʡʦʤʢʠ 

ʪʝʨʠʪʦʨʽʾ ʤʘʩʰʪʘʙʫ 1:50000 ʽ 1:200000 ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʜʘʥʽ ʟʽ 

ʩʪʨʘʪʠʛʨʘʬʽʾ ʪʘ ʪʝʢʪʦʥʽʢʠ ʪʝʨʠʪʦʨʽʾ, ʟʘʢʘʨʪʦʚʘʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ, ʜʦʩʣʽʜʞʝʥʦ ʾʭ ʨʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʮʽʘʣʴʥʽ 

ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ, ʚʠʷʚʣʝʥʦ ʪʘ ʯʘʩʪʢʦʚʦ ʜʦʩʣʽʜʞʝʥʦ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ [8,11, 12, 13, 21, 22, 25, 32, 37, 38, 42, 50, 59, 60, 64, 65, 66, 67, 68, 99, 

100, 136, 148, 149, 150, 153, 154, 155, 172, 175, 176, 188, 189]. ʅʘʞʘʣʴ 

ʜʝʪʘʣʴʥʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʣʠʰʝ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ɸʨʢʫʰʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
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ʛʝʦʣʦʛʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʆʜʥʘʢ, ʟʘʚʜʷʢʠ ʮʠʤ ʨʦʙʦʪʘʤ ʙʫʣʦ ʥʘʢʦʧʠʯʝʥʦ 

ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʬʣʶʚʽʘʣʴʥʠʤ ʚʽʜʢʣʘʜʘʤ ʩʝʨʝʜʥʴʦʛʦ 

ʝʦʮʝʥʫ, ʷʢʠʡ ʙʫʚ ʧʦʢʣʘʜʝʥʠʡ ʚ ʦʩʥʦʚʫ ʧʦʜʘʣʴʰʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ ʪʘ 

ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ.  

ʋ ʮʝʡ ʯʘʩ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʨʦʙʦʪʠ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ 

ʙʫʨʦʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ, ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ [37, 38]. 

ʋ 1963 ʨʦʮʽ ʙʫʣʦ ʚʠʜʘʥʦ ɯʍ ʪʦʤ çʉʪʨʘʪʠʛʨʘʬʠʷ ʋʉʉʈ. ʇʘʣʝʦʮʝʥè. ɺ 

ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʤʦʨʩʴʢʽ ʪʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʘʮʽʾ ʧʘʣʝʦʛʝʥʦʚʦʛʦ ʚʽʢʫ, ʪʘ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʱʠʪʽ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʙʽʣʴʰ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʥʽʞ ʚ ʽʥʰʠʭ 

ʨʝʛʽʦʥʘʭ [163]. ʋ ʚʠʜʘʥʥʽ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʘʮʽʾ ʧʦʰʠʨʝʥʽ ʚ 

ʧʘʣʝʦʮʝʥʽ, ʥʠʞʥʴʦʤʫ ʪʘ ʩʝʨʝʜʥʴʦʤʫ ʝʦʮʝʥʽ. ʎʴʦʛʦ ʞ ʨʦʢʫ ɺ. ʖ. ɿʦʩʽʤʦʚʠʯ, 

ʄ. ʄ. ʂʣʶʰʥʠʢʦʚ, ʄ. ʌ. ʅʦʩʦʚʩʴʢʠʡ ʧʫʙʣʽʢʫʶʪʴ ʩʪʘʪʪʶ çʇʨʦ ʩʭʝʤʫ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʧʣʘʪʬʦʨʤʝʥʦʾ 

ʯʘʩʪʠʥʠ ʋʈʉʈè. ʋ 1963 ʨʦʮʽ ʚ çɻʝʦʣʦʛʠʯʝʩʢʦʤ ʞʫʨʥʘʣʝè ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ 

ʩʪʘʪʪʷ ɺ. ʄ. ʄʘʪʚʽʻʥʢʦ çʉʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʘʣʝʦʛʝʥʘ ʇʨʠʜʥʝʧʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘè, ʚ ʷʢʽʡ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʚʫʛʣʝʥʦʩʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʧʘʣʝʦʮʝʥ-ʚʝʨʭʥʴʦʝʦʮʝʥʦʚʠʡ ʯʘʩ. ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ 

ʄ. ɸ. ʉʘʤʘʨʽʥʠʤ ʪʘ ɸ. ɸ. ʉʘʭʘʨʦʚʦʶ ʙʫʣʘ ʩʢʣʘʜʝʥʘ çʇʨʦʛʥʦʟʥʘʷ ʢʘʨʪʘ 

ʫʛʣʝʥʦʩʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɼʥʝʧʨʦʙʘʩʩʘè, ʷʢʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʙʫʣʘ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʫʟʘʛʘʣʴʥʶʶʯʦʶ ʨʦʙʦʪʦʶ [60].  

ʋ 1963 ʨʦʮʽ ʟʘ ʨʝʜʘʢʮʽʻʶ ʇ. ɻ. ʅʝʩʪʝʨʝʥʢʦ ʚʠʭʦʜʠʪʴ ʤʦʥʦʛʨʘʬʽʷ, ʚ ʷʢʽʡ 

ʚʠʩʚʽʪʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʫʛʣʝʥʘʢʦʧʠʯʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ. ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩ ʧʦʩʣʽʜʦʚʥʠʭ ʢʘʨʪ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʣʴʻʬ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʜʝʷʢʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ 

ʧʦʚʝʨʭʽʚ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ, ʧʦʪʫʞʥʽʩʪʴ, 
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ʬʘʮʽʘʣʴʥʽ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ. ɺ ʨʝʣʴʻʬʽ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʘʚʪʦʨʘʤʠ ʚʠʜʽʣʝʥʦ ʨʷʜ ʰʠʨʦʢʠʭ ʜʝʧʨʝʩʽʡ 

ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʪʘ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʽʚ, ʘ ʩʘʤʝ, ɿʚʝʥʠʛʦʨʦʜʩʴʢʦ-

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɹʦʚʪʠʩʴʢʘ, ʆʣʝʢʩʘʥʜʨʽʡʩʴʢʘ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ; ʂʽʨʦʚʦʛʨʘʜʩʴʢʫ, ʷʢʘ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚ 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ.  

ʖ. ɹ. ɹʘʩʩ (1964) ʥʘʚʦʜʠʪʴ ʜʝʪʘʣʴʥʫ ʢʘʨʪʫ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʪʘ ʾʭ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʋ ʩʢʣʘʜʥʦʤʫ ʨʝʣʴʻʬʽ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʚʪʦʨʦʤ ʚʠʜʽʣʝʥʦ ʨʷʜ ʢʨʫʧʥʠʭ ʜʝʧʨʝʩʽʡ ʝʨʦʟʽʡʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʩʭʦʞʽ ʟ ʨʽʯʢʦʚʠʤʠ ʜʦʣʠʥʘʤʠ ï ɯʥʛʫʣʝʮʴʢʘ, ʉʘʢʩʘʛʘʥʩʴʢʘ, 

ɸʧʦʩʪʦʣʽʚʩʴʢʘ.  

ʋ 1966 ʨʦʮʽ ʚʠʭʦʜʠʪʴ ʜʨʫʢʦʤ ʤʦʥʦʛʨʘʬʽʷ ʄ. ʌ. ɺʝʢʣʠʯʘ, ʧʨʠʩʚʷʯʝʥʘ 

ʧʘʣʝʦʤʦʨʬʦʣʦʛʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʚ ʷʢʽʡ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʦʭʦʚʘʥʦʛʦ ʨʝʣʴʻʬʫ ʣʦʞʘ ʦʩʘʜʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [18]. ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʘ ʢʘʨʪʘ ʨʝʣʴʻʬʫ ʣʦʞʘ 

ʜʦʘʥʪʨʦʧʦʛʝʥʦʚʦʛʦ ʦʩʘʜʦʚʦʛʦ ʧʦʢʨʠʚʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ.  

ɿʘʛʘʣʴʥʽ ʨʠʩʠ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʨʝʣʴʻʬʫ ʦʩʘʜʦʚʦʛʦ ʧʦʨʠʚʫ 

ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ ʪʘ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ ʥʘʚʦʜʠʣʠʩʴ ʚ ʨʦʙʦʪʘʭ ɺ. ɻ. ɹʦʥʜʘʨʯʫʢʘ (1958, 1959, 1963), 

ʇ. ʂ. ɿʘʤʦʨʽʷ (1958), ɽ. ʄ. ʄʘʪʚʽʻʥʢʦ (1961, 1965), ʅ. ʇ. ʉʝʤʝʥʝʥʢʘ (1958), 

ʌ. ɸ. ʈʫʜʝʥʢʦ (1958).  

ʋ 1965 ʨʦʮʽ ɽ. ʄ. ʄʘʪʚʽʻʥʢʦ ʧʦʜʘʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʩʪʨʘʪʠʛʨʘʬʽʾ ʪʘ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʘʣʝʦʛʝʥʫ 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. [129] 

ʋ ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘʡʤʘʣʠʩʷ 

ʄ. ʗ. ɹʣʘʥʢ, ɺ. ʉ. ɻʦʨʙʫʥʦʚ, ɺ. ʖ. ɿʦʩʠʤʦʚʠʯ, ʄ. ʄ. ɯʚʘʥʽʢ, ɭ. ʗ. ʂʨʘʻʚʘ, 

ʉ. ɸ. ʃʶʣʴʻʚʘ, ʅ. ɺ. ʄʘʩʣʫʥ, ɸ. ɸ. ʄʽʭʝʣʽʩ, ʉ. ɸ. ʄʦʨʦʟ, ʆ. ʇ. ʆʣʴʰʪʠʥʩʴʢʘ, 

ʈ. ʅ. ʈʦʪʤʘʥ, ʆ. ɹ. ʉʪʦʪʣʘʥʜ, ʪʘ ʽʥ. ʅʘ ʧʽʜʩʪʘʚʽ ʤʦʥʦʛʨʘʬʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ 



155 

 

ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʜʦʚʠ ʽ ʣʽʪʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʙʫʣʘ ʜʝʪʘʣʽʟʦʚʘʥʘ ʾʭ ʩʪʨʘʪʠʬʽʢʘʮʽʷ, 

ʟʦʢʨʝʤʘ ʦʙʛʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʥʦʚʠʭ ʩʪʨʘʪʦʥʽʚ; ʥʘ 

ʥʦʚʽʡ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽʡ ʙʘʟʽ ʚʠʢʦʥʘʥʦ ʢʦʨʝʣʷʮʽʡʥʽ ʧʦʙʫʜʦʚʠ ʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʚʽʢʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʘʣʝʦʛʝʥʫ; ʨʦʟʨʦʙʣʝʥʦ ʩʫʪʪʻʚʦ ʦʥʦʚʣʝʥʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʩʭʝʤʠ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʋʢʨʘʾʥʠ. 

ʋ 1987 ʨʦʮʽ ʧʦʙʘʯʠʣʘ ʩʚʽʪ ʤʦʥʦʛʨʘʬʽʷ çɼʥʽʧʨʦʚʩʴʢʠʡ ʙʫʨʦʚʫʛʽʣʴʥʠʡ 

ʙʘʩʝʡʥè ɸ. ʗ. ʈʘʜʟʽʚʽʣʣʘ, ʉ. ɸ. ɻʫʨʽʜʦʚʘ, ʄ. ʆ. ʉʘʤʘʨʽʥʘ ʪʘ ʽʥ. ʚ ʷʢʽʡ 

ʤʽʩʪʠʪʴʩʷ ʚʠʯʝʨʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʦʩʦʚʥʦ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ 

ʙʘʩʝʡʥʫ ʟʘʛʘʣʦʤ ʽ ʦʢʨʝʤʠʭ ʨʦʜʦʚʠʱ ʟʦʢʨʝʤʘ. 

ʋ 1990 ʨʦʮʽ ʚʠʭʦʜʠʪʴ ʧʨʘʮʷ ʉ. ɸ. ʄʦʨʦʟʘ çʇʨʦʙʣʝʤʳ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʧʘʣʝʦʛʝʥʘ ʋʢʨʘʠʥʳ ʠ ʩʤʝʞʥʳʭ ʨʝʛʠʦʥʦʚè. 

ʋ 1992 ʨʦʮʽ ʟʘ ʢʝʨʽʚʥʠʮʪʚʘ ʇ. ʌ. ʄʘʨʯʝʥʢʦ ʙʫʣʠ ʟʘʚʝʨʰʝʥʽ ʧʦʰʫʢʦʚʽ ʽ 

ʧʦʰʫʢʦʚʦ-ʦʮʽʥʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʥʘ ʙʫʨʝ ʚʫʛʽʣʣʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ɼʥʽʧʨʦʙʘʩʫ [128]. 

ʋ 1993 ʨʦʮʽ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢ ʦʧʠʩʫʻ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ 

ʙʫʯʘʢʩʴʢʦʾ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ ʂʣʠʥʮʽ ʪʘ ʥʘʚʦʜʠʪʴ ʜʘʥʽ ʱʦʜʦ ʾʭ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ [70].  

ʋ 1995 ʨʦʮʽ ʥʠʤ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʘʥʽ ʱʦʜʦ ʥʝʟʚʠʯʘʡʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʪʠʧʫ ʟʦʣʦʪʘ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʟ ʫʪʚʦʨʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ [71]. 

ʋ 2013 ʨʦʮʽ ʖ. ɺ. ʂʨʦʰʢʦ ʚʠʩʚʽʪʣʶʻ ʧʠʪʘʥʥʷ ʝʚʦʣʶʮʽʾ ʙʫʯʘʢʩʴʢʠʭ 

ʘʣʶʚʽʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [103]. ʎʴʦʛʦ ʞ ʨʦʢʫ ʢʦʣʝʢʪʠʚ ʘʚʪʦʨʽʚ (ʂʦʚʘʣʴʯʫʢ, 

ʂʨʦʰʢʦ, ʉʫʢʘʯ) ʧʫʙʣʽʢʫʶʪʴ ʥʘʫʢʦʚʫ ʧʨʘʮʶ ʚ ʷʢʽʡ ʚʠʩʚʽʪʣʝʥʦ ʧʠʪʘʥʥʷ 

ʣʽʪʦʣʦʛʽʾ ʽ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [79]. ʋ ʤʘʪʝʨʽʘʣʘʭ V-ʪʦʾ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʦʾ 95-ʨʽʯʯʶ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʖ. ɺ. ʂʨʦʰʢʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʢʦʨʦʪʢʦ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʚ 

ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [104]. ʎʴʦʛʦ ʞ ʨʦʢʫ 

ʈ. ɯ. ɿʘʙʦʣʦʪʥʷ ʫʟʘʛʘʣʴʥʶʻ ʤʘʪʝʨʽʘʣ ʧʦ ʧʨʦʷʚʘʤ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ  ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʪʘ ʥʘʚʦʜʠʪʴ 

ʩʪʠʩʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ [49]. 

ʋ 2015 ʨʦʮʽ ʖ. ɺ. ʂʨʦʰʢʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʟ ʄ. ʉ. ʂʦʚʘʣʴʯʫʢʦʤ ʚ ʥʠʟʮʽ 

ʧʫʙʣʽʢʘʮʽʡ ʚʠʩʚʽʪʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ, ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ, ʢʦʨʠʩʥʽ 

ʢʦʧʘʣʠʥʠ ʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ [109, 110]. 

ʃʦʛʽʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʭ ʮʠʤ ʘʚʪʦʨʩʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʜʦʩʣʽʜʞʝʥʴ 

ʩʪʘʣʘ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʘ ʤʦʜʝʣʴ ʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʽ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʥʠʤʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʘ ʙʫʣʘ ʦʧʨʠʣʶʜʥʝʥʘ ʥʘ ʄʽʞʥʘʨʦʜʥʦʤʫ 

ʛʝʦʣʦʛʽʯʥʦʤʫ ʬʦʨʫʤʽ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʛʝʦʣʦʛʽʾ: 

ʥʘʫʢʘ ʡ ʚʠʨʦʙʥʠʮʪʚʦèʫ ʚʝʨʝʩʥ ̔2015 ʨʦʢʫ [84]. 

ʋ 2016 ʨʦʮʽ ʖ. ɺ. ʂʨʦʰʢʦ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʦʧʠʩʫ ʩʚʝʨʜʣʦʚʠʥ, ʾʭ 

ʢʦʦʨʜʠʥʘʪ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʨʦʙʫʚʘʥʥʷ ʥʘ ʽʣʴʤʝʥʽʪ ʩʪʚʦʨʶʻ ʢʘʨʪʦʛʨʘʬʽʯʥʽ 

ʧʦʙʫʜʦʚʠ (ʜʣʷ ʩʝʨʝʜʥʴʦ ʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ 

ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʽ 

ʧʽʜʦʰʚʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʾʭ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʣʘʪʝʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʽʣʴʤʝʥʽʪʫ [115]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʫ 

ʤʝʞʘʭ ʦʢʨʝʤʠʭ ɸʨʢʫʰʽʚ ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʣʦʛʦ-ʟʥʽʤʘʣʴʥʠʭ, ʛʝʦʣʦʛʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʯʠ ʨʦʙʽʪ ʟ ʜʦʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʪʝʨʠʪʦʨʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 

ʧʦʣʦʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʟôʷʩʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʽ 

ʤʦʨʬʦʣʦʛʽʾ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ, ʧʨʦʚʝʜʝʥʦ ʣʽʪʦʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 

ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʽ ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 
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ʫʪʚʦʨʝʥʴ, ʚʠʷʚʣʝʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʨʦʟʩʠʧʠ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ, ʨʦʜʦʚʠʱʘ ʽ 

ʧʨʦʷʚʠ ʧʦʢʣʘʜʽʚ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ.  

 

4.2 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʚʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

 

ɿʘʣʷʛʘʶʪʴ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʥʘ ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʾʭ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʙʽʣʴʰ ʜʘʚʥʽʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ ʫ ʤʝʞʘʭ ɹʘʥʜʫʨʩʴʢʦʾ, 

ɹʨʘʪʩʴʢʦʾ, ɺʘʣʷʚʩʴʢʦʾ, ɻʫʨʽʚʩʴʢʦʾ, ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʦʾ, ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ, 

ʂʘʪʝʨʠʥʦʧʽʣʴʩʴʢʦʾ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦ-ɿʥʘʤôʷʥʩʴʢʦʾ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦ-

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʾ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦ-ʉʤʽʣʷʥʩʴʢʦʾ, ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʦʾ, 

ʅʦʚʦ-ʇʨʘʟʴʢʦʾ, ʆʙʦʟʥʽʚʩʴʢʦʾ, ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʦ-ʈʠʞʘʥʽʚʩʴʢʦʾ, ʆʣʴʰʘʥʩʴʢʦʾ, 

ʈʦʪʤʽʩʪʨʦʚʩʴʢʦʾ, ʉʝʨʜʶʢʽʚʩʴʢʦʾ, Cʦʟʦʥʽʚʩʴʢʦʾ, ʊʘʰʣʠʢʩʴʢʦʾ, ʊʷʩʤʠʥʩʴʢʦʾ, 

ʍʤʘʨʽʚʩʴʢʦʾ, ʍʨʠʩʪʦʬʦʨʽʚʩʴʢʦʾ, ʐʝʩʪʘʢʦʚʩʴʢʦʾ, ʏʝʨʚʦʥʦʷʨʩʴʢʦʾ, ʖʨʢʽʚʩʴʢʦʾ 

ʪʘ ʽʥ. ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ (ʨʠʩ. 4.1). ɺʩʪʘʥʦʚʣʝʥʽ ʚʽʜʢʣʘʜʠ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʪʘʢʦʞ ʫ ʤʝʞʘʭ ɹʦʚʪʠʩʴʢʦʾ ʘʩʪʨʦʙʣʝʤʠ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʨʝʣʴʻʬʽ ʩʝʨʝʜʥʴʦʧʘʣʝʦʛʝʥʦʚʽ ʜʦʣʠʥʠ, ʟʘʟʚʠʯʘʡ, ʥʝ 

ʚʠʨʘʞʝʥʽ. ʋ ʧʣʘʥʽ ʜʦʣʠʥʠ ʤʘʶʪʴ ʣʽʥʽʡʥʦ-ʚʠʜʦʚʞʝʥʫ ʬʦʨʤʫ ʪʘ ʟʚʠʚʠʩʪʽ 

ʘʙʨʠʩʠ. ʆʨʽʻʥʪʫʚʘʥʥʷ ʜʦʣʠʥ ʨʽʟʥʦʤʘʥʽʪʥʝ ï ʦʜʥʽ ʜʦʣʠʥʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ, ʽʥʰ ̔ï ʚ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ. 

ʏʘʩʪʠʥʘ ʩʝʨʝʜʴʦʝʦʮʝʥʦʚʦʾ ʛʽʜʨʦʩʽʪʢʠ ʟʘʛʘʣʦʤ ʫʩʧʘʜʢʦʚʫʚʘʣʘ ʝʨʦʟʽʡʥʦ-

ʪʝʢʪʦʥʽʯʥʽ ʜʝʧʨʝʩʽʾ ʙʽʣʴʰ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

(ʃʝʙʝʜʠʥ-ɹʘʣʘʢʣʽʾʚʩʴʢʘ, ʈʠʞʘʥʽʚʩʴʢʘ, ʂʘʥʽʚ-ɿʚʝʥʠʛʦʨʦʜʩʴʢʘ ʪʘ ʽʥ.), ʽʥʰʽ 

ʟʘʢʣʘʜʘʣʠʩʴ ʨʽʯʢʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʚ ʪʝʢʪʦʥʽʯʥʦ ʦʩʣʘʙʣʝʥʠʭ ʟʦʥʘʭ ʪʘ 

ʨʦʟʣʘʤʘʭ (ʨʠʩ. 4.2).  
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ʈʠʩ. 4.1 ʂʘʨʪʘ-ʩʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

 

ɼʦʚʞʠʥʘ ʦʢʨʝʤʠʭ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʧʝʨʝʚʠʱʫʻ 150 ʢʤ, ʰʠʨʠʥʘ ï 

18,0 ʢʤ.  

ɿʘʣʷʛʘʶʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʤʘʡʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʘʙʦ ʟʽ ʩʣʘʙʢʠʤ ʫʭʠʣʦʤ ʚʽʜ ʚʝʨʭʽʚôʷ ʜʦ ʛʠʨʣʘ ʜʦʣʠʥʠ ʪʘ ʚʽʜ ʾʭ ʩʭʠʣʽʚ ʜʦ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ.  
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ʈʠʩ. 4.2  ʂʘʨʪʘ-ʩʭʝʤʘ ʯʘʩʪʢʦʚʦʛʦ ʫʩʧʘʜʢʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʧʘʣʝʦʜʦʣʠʥʘʤʠ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʧʘʣʝʦʜʦʣʠʥ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʢʣʘʜʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʟʘʣʷʛʘʶʪʴ ʥʘ ʢʦʨʽ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ, ʥʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ, 

ʥʠʞʥʴʦʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ, ʟʨʽʜʢʘ ʥʘ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 
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ʽ ʧʝʨʝʢʨʠʪʽ ʬʘʫʥʽʩʪʠʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪʠ, ʘ ʟʘ 

ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ ï ʫʪʚʦʨʝʥʥʷʤʠ ʭʘʨʢʽʚʩʴʢʦʾ ʩʝʨʽʾ, ʘ ʨʽʜʢʽʩʥʦ ʥʝʦʛʝʥʦʚʠʤʠ ʽ 

ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ (ʨʠʩ. 4.3. ï 4.12). 

ɻʣʠʙʠʥʘ ʚʨʽʟʫ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʫ ʧʦʨʦʜʠ ʩʫʙʩʪʨʘʪʫ, ʷʢ ʧʨʘʚʠʣʦ, 40 ï

 60 ʤ. ɻʣʠʙʠʥʘ ʧʘʣʝʦʜʦʣʠʥ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʚ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ 

ʙʽʣʴʰʘ, ʘʥʽʞ ʪʘʢʠʭ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ. 

ɯʥʦʜʽ ʚ ʦʩʴʦʚʠʭ ʯʘʩʪʠʥʘʭ ʜʝʧʨʝʩʽʡ ʥʘʷʚʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʟʘʛʣʠʙʣʝʥʴ 

ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɼʣʷ ʧʘʣʝʦʜʦʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʘʩʠʤʝʪʨʽʷ 

ʩʭʠʣʽʚ. ʐʠʨʠʥʘ ʜʦʣʠʥʠ ʟʘʟʚʠʯʘʡ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʛʠʨʣʘ, ʘʣʝ ʫ 

ʤʝʞʘʭ ʧʘʣʝʦʜʦʣʠʥ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟʚʫʞʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ. 

ɿʚʫʞʝʥʥʷ ʰʠʨʠʥʠ ʧʘʣʝʦʜʦʣʠʥ ʦʙʫʤʦʚʣʝʥʝ, ʷʢ ʧʨʘʚʠʣʦ ʥʘʷʚʥʽʩʪʶ ʚ ʾʭ ʤʝʞʘʭ 

ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʜʦ ʚʠʚʽʪʨʶʚʘʥʥʥʷ ʽ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʧʦʨʽʜ. ʋ ʤʝʞʘʭ ʟʚʫʞʝʥʠʭ 

ʜʽʣʷʥʦʢ ʙʝʨʝʛʘ ʨʽʯʦʢ ʩʪʘʶʪʴ ʢʨʫʪʽʰʠʤʠ. ɿʚʫʞʝʥʽ ʜʽʣʷʥʢʠ ʟʘʟʚʠʯʘʡ ʥʝʟʥʘʯʥʽ ʟʘ 

ʜʦʚʞʠʥʦʶ. ɿʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʘʣʝʦʜʦʣʠʥ ʦʙʫʤʦʚʣʝʥʝ ʟʣʠʪʪʷʤ ʜʝʢʽʣʴʢʦʭ 

ʧʨʠʪʦʢʽʚ, ʘʙʦ ʞ ʟʥʘʯʥʦʶ ʤʽʛʨʘʮʽʻʶ ʨʫʩʣʘ ʟʘ ʣʘʪʝʨʘʣʣʶ ʫ ʧʫʭʢʦʤʫ ʩʫʙʩʪʨʘʪʽ 

ʝʣʶʚʽʶ ʯʠ ʙʽʣʴʰ ʜʘʚʥʽʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʴ. ʇʦʜʝʢʫʜʠ ʟʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ 

ʦʙʫʤʦʚʣʝʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʝʚʥʦʛʦ ʚʽʜʨʽʟʢʫ ʧʘʣʝʦʜʦʣʠʥʠʚ ʫ ʤʝʞʘʭ 

ʥʠʟʦʚʠʥʥʦʛʦ ʨʝʣʴʻʬʫ ʢʦʨʽʥʥʠʭ ʧʦʨʽʜ. ɯʥʢʦʣʠ ʨʫʩʣʦ ʜʦʣʠʥʠ ʨʦʟʜʚʦʶʻʪʴʩʷ ʽ 

ʦʙʪʽʢʘʻ ʝʨʦʟʽʡʥʦ-ʜʝʥʫʜʘʮʽʡʥʽ ʦʩʪʘʥʮʽ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʙʽʣʴʰ ʤʽʮʥʠʤʠ ʧʦʨʦʜʘʤʠ 

(ʨʠʩ.4.13). 

ʅʘ ʧʝʚʥʦʤʫ ʚʽʜʨʽʟʢʫ ʧʘʣʝʦʜʦʣʠʥ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ, ʾʭ ʥʘʧʨʷʤʦʢ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʠʡ, 

ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ, ʚʦʯʝʚʠʜʴ, ʥʘʧʨʷʤʢʦʤ ʢʦʥʪʘʢʪʫ ʤʽʞ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ 

ʩʢʣʘʜʫ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʤʘʩʠʚʫ ʽ ʛʨʘʥʽʪʘʤʠ-ʨʘʧʘʢʽʚʽ ʂʦʨʩʫʥʴ-

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ.  
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ʅʘʷʚʥʽʩʪʴ ʬʣʝʢʩʫʨʦʧʦʜʽʙʥʠʭ ʬʦʨʤ ʧʘʣʝʦʜʦʣʠʥ ʥʘ ʧʝʚʥʦʤʫ ʾʭ ʚʽʜʨʽʟʢʫ, 

ʦʙʫʤʦʚʣʝʥʝ ʥʘʷʚʥʽʩʪʶ ʪʝʢʪʦʥʽʯʥʦ ʧʦʩʣʘʙʣʝʥʠʭ ʟʦʥ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ʪʘ ʟʦʥʦʶ ʢʦʥʪʘʢʪʫ ʤʽʞ ʧʦʨʦʜʘʤʠ ʂʦʨʩʫʥʴ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʧʣʫʪʦʥʫ  ̔

ʛʨʘʥʽʪʘʤʠ ʢʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʪʠʧʫ, ʷʢʽ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʫ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. ɯʥʢʦʣʠ, ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ, ʧʦʣʦʞʝʥʥʷ ʧʘʣʝʦʜʦʣʠʥ ʧʨʦʩʪʦʨʦʚʦ 

ʩʧʽʚʧʘʜʘʻ ʟ ʟʦʥʦʶ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʦʟʣʘʤʫ (ʥʘʧʨʠʢʣʘʜ, ʯʘʩʪʠʥʘ ɿʝʣʝʥʦ-

ʊʘʙʫʨʠʱʝʥʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ) ʽ ʜʦʣʠʥʘ ʨʽʟʢʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʽʥʪʝʥʩʠʚʥʦ ʢʘʪʘʢʣʘʟʦʚʘʥʦʛʦ ʽ ʚʠʚʽʪʨʝʥʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʇʦʜʝʢʫʜʠ ʨʦʟʰʠʨʝʥʽ 

ʜʽʣʷʥʢʠ ʫʪʚʦʨʝʥʽ ʝʨʦʟʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʯʠʩʣʝʥʥʠʭ ʨʽʟʥʦʩʪʦʨʦʥʥʽʭ ʧʨʠʪʦʢʽʚ. 

ʇʦʚʝʨʭʥʷ ʜʥʠʱʘ ʧʘʣʝʦʜʦʣʠʥ ʥʝʨʽʚʥʘ, ʟ ʟʘʧʘʜʠʥʘʤʠ ʽ ʧʽʜʚʠʱʝʥʥʷʤʠ, 

ʫʭʠʣ ʜʥʠʱʘ ʧʘʣʝʦʜʦʣʠʥ ʨʽʟʥʠʡ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʟ ʟʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʶ 

ʫʭʠʣʫ ʫ ʙʽʢ ʢʽʥʮʝʚʦʛʦ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʩʪʦʢʫ (ʨʠʩ. 4.14). 

ʉʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʜʦʣʠʥʠ ʟʽ ʩʪʦʢʦʤ ʫ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ 

ʤʘʶʪʴ ʤʝʥʰʝ ʧʦʰʠʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʙʫʣʠ ʟʥʠʱʝʥʽ ʧʨʦʮʝʩʘʤʠ 

ʨʝʣʴʻʬʦʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʤʦʣʦʜʠʭ ʝʪʘʧʽʚ ʛʝʦʤʦʨʬʦʛʝʥʝʟʫ ʪʘ ʚ ʧʦʭʦʚʘʥʦʤʫ 

ʨʝʣʴʻʬʽ ʥʝ ʟʙʝʨʝʛʣʠʩʴ. ɼʣʷ ʟʙʝʨʝʞʝʥʠʭ ʜʦʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʥʘ 

ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʦʢʦʚʠʭ ʧʨʠʪʦʢʽʚ ʨʽʟʥʦʾ 

ʜʦʚʞʠʥʠ, ʘ ʪʘʢʦʞ ʫʩʽ ʽʥʰʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʨʠʩʠ ʜʦʣʠʥ ʟʽ ʩʪʦʢʦʤ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ.  

ʉʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʡ ʚʽʢ ʮʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʘʣʽʥʦʣʦʛʘʤʠ (ɻ. ʄ. ʉʪʫʜʠʥʩʴʢʘ, ɸ. ʂ ʂʦʣʦʤʦʡʮʝʚʘ, 

ʈ. ʅ. ʈʦʪʤʘʥ) ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʦʛʦ ʘʥʘʣʽʟʫ.  

ɿʘ ʾʭ ʜʘʥʠʤʠ ʚ ʩʧʝʢʪʨʘʭ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʝʨʝʚʘʞʘʻ 

ʧʠʣʦʢ ʜʘʚʥʽʭ ʪʨʦʧʽʯʥʠʭ ʪʘ ʩʫʙʪʨʦʧʽʯʥʠʭ ʨʦʩʣʠʥ.  
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ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ Myricaceae, Myrtaceae, Moraceae, 

Castanea, Ericaceae, Begoniaceae, Ficus, Rhus, Nyssa, Ilex, Menispermaceae, 

Goranthaceae, Santalaceae, Platycarya, Urticaceae, Carya; ʤʝʥʰʦʶ ʤʽʨʦʶ 

Palmae, Betulaceae, Rosaceae, Leguminosae, Begoniaceae, Oleaceae ʪʘ ʽʥ.; 

ʨʽʜʢʽʩʥʦ ʪʨʘʧʣʷʶʪʴʩʷ Engelhardtia, Hamamelidaceae, Aquifoliaceae, 

Araliaceae, Sapotaceae, Typhaceae, Sparganiaceae, Alismataceae ʪʘ ʚʠʜʠ 

ʰʪʫʯʥʦʾ ʛʨʫʧʠ Extratriporopollenites Pflug. 

ɻʦʣʦʥʘʩʽʥʥʽ ʟʘʡʤʘʶʪʴ ʧʽʜʧʦʨʷʜʢʦʚʘʥʝ ʧʦʣʦʞʝʥʥʷ, ʩʝʨʝʜ ʥʠʭ ʚʠʟʥʘʯʝʥʽ: 

Pinaceae, Podocarpaceae, Taxodiaceae, Cupressaceae, Araucariacea, 

Gliptostrobuʩʝʘʩʝʘ ʪʘ ʽʥ.  

ʏʘʛʘʨʥʠʢʦʚʽ ʪʘ ʪʨʘʚ ʷʥʠʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʦʙʦʚʠʤʠ ï Laguminoda ʪʘ 

ʚʝʨʝʩʢʦʚʠʤʠ ï Ericaceae.  

ʉʝʨʝʜ ʧʘʧʦʨʦʪʥʠʢʦʧʦʜʽʙʥʠʭ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʨʽʜʢʽʩʥʽ ʩʧʦʨʠ: Cyatheaceae, 

Matoniaceae, Gleicheniaceae, Polypodiaceae, Osmundaceae, Matoniaceae, 

Ophioglossaceae, Schizaceae, Leptochulus, Lygodium, Stenozonotrilites 

Cerebroformes (Naum). ʂʨʽʤ ʪʦʛʦ, ʚʠʟʥʘʯʝʥʦ ʧʠʣʦʢ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ 

ʨʽʟʥʦʚʠʜʘʤ ʰʠʨʦʢʦʣʠʩʪʠʭ ʪʘ ʞʦʨʩʪʢʦʣʠʩʪʠʭ ʧʦʨʽʜ.  

ɺʫʛʣʠʩʪʽ ʛʣʠʥʠ ʪʘ ʙʫʨʝ ʚʫʛʽʣʣʷ ʤʽʩʪʷʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʠʣʦʢ 

ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʨʦʜʠʥʠ: Myricaceae, Mirtaceaʝ, 

Euphorbiaceae, Palmaʩʝʘʝ, Begoniaceae, Tremondraceae, Capparidaceae, 

Eucomiaceae, Euonymus.  

ɸʥʘʣʽʟ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʩʧʦʨʦʚʦ-ʧʠʣʢʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʢʘʟʫʻ ʥʘ 

ʽʩʥʫʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʡ ʯʘʩ ʪʨʦʧʽʯʥʦʛʦ ʘʙʦ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ. 
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4.3 ʈʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

 

ʋ ʣʽʪʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʣʘʤʢʦʚʠʤʠ, ʛʣʠʥʠʩʪʠʤʠ ʪʘ 

ʬʽʪʦʦʨʛʘʥʦʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʋʣʘʤʢʦʚʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʽʨʠʤʠ, ʙʫʨʦ-ʩʽʨʠʤʠ, ʢʚʘʨʮʦʚʠʤʠ, 

ʧʦʣʴʦʚʦʰʧʘʪ-ʢʚʘʨʮʦʚʠʤʠ, ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ (ʚʽʜ ʜʨʽʙʥʦ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ) 

ʨʽʜʰʝ ʛʨʘʚʝʣʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʟ ʨʽʜʢʽʩʥʦʶ ʛʘʣʴʢʦʶ ʢʚʘʨʮʫ, ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ, ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʫʛʣʠʩʪʦʾ, ʯʘʩʪʦ ʧʽʨʠʪʠʟʦʚʘʥʦʾ 

ʨʝʯʦʚʠʥʠ. ʅʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ, ʟʣʠʚʥʽ, ʢʚʘʨʮʦʚʽ, 

ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʽ ʪʘ ʥʘ ʟʘʣʽʟʠʩʪʦʤʫ ʽ ʛʣʠʥʠʩʪʦʤʫ ʮʝʤʝʥʪʽ ʧʽʩʢʦʚʠʢʠ, ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʙʠʪʢʽʚ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ. ɿʘʣʷʛʘʶʪʴ ʧʽʩʢʦʚʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ, ʪʘ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʽʜʥʷʪʴ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ. 

ʋ ʤʝʞʘʭ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʾ ʪʦʚʱʽ ʧʽʩʢʠ ʫʪʚʦʨʶʶʪʴ ʧʽʜʚʫʛʽʣʴʥʽ, 

ʤʽʞʚʫʛʽʣʴʥʽ ʽ ʥʘʜʚʫʛʽʣʴʥʽ ʛʦʨʠʟʦʥʪʠ. ʇʽʜʚʫʛʽʣʴʥʽ ʧʽʩʢʠ ʧʝʨʝʚʘʞʥʦ ʙʫʨʦʛʦ 

ʢʦʣʴʦʨʫ, ʟʙʘʛʘʯʝʥʽ ʚʫʛʣʝʬʽʢʦʚʘʥʠʤ ʨʦʩʣʠʥʥʠʤ ʜʝʪʨʠʪʦʤ, ʨʽʟʥʦʟʝʨʥʠʩʪʽ 

(ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʝʨʝʜʥʴʦ- ʪʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ), ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʢʦʩʦʚʝʨʩʪʚʫʚʘʪʽ, ʩʝʨʝʜ ʧʽʩʢʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʚʝʨʩʪʢʠ ʧʽʱʘʥʦ-ʚʫʛʣʠʩʪʠʭ 

ʛʣʠʥ ʪʘ ʧʫʭʢʠʭ ʛʣʠʥʠʩʪʦ-ʚʫʛʣʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʄʽʞʚʫʛʽʣʴʥʽ ʧʽʩʢʠ ʩʢʣʘʜʘʶʪʴ 

ʥʝʟʥʘʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʰʘʨʠ ʫ ʧʣʘʩʪʘʭ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ʅʘʜʚʫʛʽʣʴʥʘ ʯʘʩʪʠʥʘ 

ʨʦʟʨʽʟʫ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʩʢʘʤʠ ʢʚʘʨʮʦʚʠʤʠ, 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʩʦʚʝʨʩʪʚʫʚʘʪʠʤʠ, ʩʽʨʦʛʦ ʽ ʩʚʽʪʣʦ-ʩʽʨʦʛʦ 

ʢʦʣʴʦʨʫ, ʽʥʢʦʣʠ ʞʦʚʪʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ (ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʯʘʩʪʢʦʚʠʤ 

ʦʟʘʣʽʟʥʝʥʥʷʤ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʧʨʦʰʘʨʢʽʚ). ɺʤʽʩʪ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ ʫ 

ʧʽʩʢʘʭ ʟʤʽʥʥʠʡ. ʇʽʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʪʨʦʢʘʪʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ 
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ʩʢʣʘʜʦʤ (ʨʠʩ. 4.15 ï 4.25) ʽ ʧʝʨʚʘʞʥʦ ʧʦʛʘʥʠʤ ʩʪʫʧʝʥʝʤ ʩʦʨʪʫʚʘʥʥʷ 

ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 

ʈʠʩ. 4.15 ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʜʨʽʙʥʦ-

ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ ʛʨʘʚʽʡʥʦʛʦ ʟ ʛʘʣʴʢʦʶ. ʉʚ. ˉ 939 (ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʘ 

ʧʘʣʝʦʜʦʣʠʥʘ) 

 

 

ʈʠʩ. 4.16 ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʧʽʩʢʫ ʨʽʟʥʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʽ 

ʛʘʣʴʢʦʶ. ʉʚ. ˉ 1377 (ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 
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ʈʠʩ. 4.17 ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʧʽʩʢʫ ʛʣʠʥʠʩʪʦʛʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦ-

ʛʨʘʚʽʡʥʦʛʦ ʟ ʛʘʣʴʢʦʶ. ʉʚ. ˉ 26467 (ʂʽʨʦʚʦʛʨʘʜ-ʉʤʽʣʷʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 

 

 

ʈʠʩ. 4.19 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʩʝʨʝʜʥʴʦ-, ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦ-, ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ.  

ʉʚ. ˉ 25424 (ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 
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ʇʽʱʘʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʭʠʣʽʚ ʧʘʣʝʦʜʦʣʠʥ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʠʤ ʨʦʟʤʘʾʪʪʷʤ ʤʽʥʝʨʘʣʽʚ, ʘʥʽʞ ʪʽ, ʱʦ ʧʦʰʠʨʝʥʽ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ. 

 

 

ʈʠʩ. 4.18 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ ʪʘ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ. 

ʉʚ. ˉ 1363 (ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 

 

 

ʈʠʩ. 4.20 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʘʣʝʚʨʠʪʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʜʦ ʛʨʘʚʝʣʠʩʪʦʛʦ ʽ ʜʦ ʨʽʟʥʦʟʝʨʥʠʩʪʦʛʦ. ʉʚ. ˉ 69 (ɿʝʣʝʥʦ-

ʊʘʙʫʨʠʱʝʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 



174 

 

 

ʈʠʩ. 4.21 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦ-ʛʨʘʚʽʡʥʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ. 

ʉʚ.  ̄15026 (ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 

 

 

ʈʠʩ. 4.22 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʩʝʨʝʜʥʴʦ-ʢʨʫʨʥʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ ʜʦ ʘʣʝʚʨʠʪʦ-ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʟ 

ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ. ʉʚ. ˉ 1388 (ʂʽʨʦʚʦʛʨʘʜ-ʉʤʽʣʷʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 
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ʈʠʩ. 4.23 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʜʦ ʛʨʘʚʽʡʥʦʛʦ ʟ ʛʘʣʴʢʦʶ. ʉʚ. ˉ 15010 (ɿʝʣʝʥʦ-ʊʘʙʫʨʠʱʝʥʩʴʢʘ 

ʧʘʣʝʦʜʦʣʠʥʘ). 

 

 

ʈʠʩ. 4.24 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʢʨʫʧʥʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʜʦ ʘʣʝʚʨʠʪʦʚʦ-ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ. ʉʚ. ˉ 1386 (ʂʽʨʦʚʦʛʨʘʜ-

ʉʤʽʣʷʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 
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ʈʠʩ. 4.25 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʟ ʛʣʠʙʠʥʦʶ ʚʽʜ 

ʢʨʫʧʥʦ-ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʜʦ ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʟ ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ. 

ʉʚ. ˉ 1384 (ʂʽʨʦʚʦʛʨʘʜ-ʉʤʽʣʷʥʩʴʢʘ ʧʘʣʝʦʜʦʣʠʥʘ) 

 

ɼʣʷ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ ʭʘʨʘʢʪʝʨʥʽ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ Co, Be, Pb, W,La,Ce 

Sb (ʨʠʩ. 4.26 -4.27). 

 

 
 

ʈʠʩ. 4.26 ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʽʩʢʫ 

ʚʫʛʣʠʩʪʦʛʦ, ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ. ʉʚ. 3518 

(ʛʣʠʙ. 33,5 ʤ) 

ʈʠʩ. 4.27 ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʽʩʢʫ 

ʚʫʛʣʠʩʪʦʛʦ, ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ. ʉʚ. 3556 

(ʛʣʠʙ. 62,5 ʤ) 
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ɻʣʠʥʠʩʪʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ ʪʘ ʛʣʠʥʘʤʠ. 

ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʧʨʠʫʨʦʯʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʜʦ ʩʭʠʣʽʚ ʜʝʧʨʝʩʽʡ, ʜʝ ʟʘʣʷʛʘʶʪʴ ʫ ʧʦʢʨʽʚʣʽ ʧʽʱʘʥʦ-ʚʫʛʣʠʩʪʦʾ ʪʦʚʱʽ,  ʘʙʦ ʞ 

ʟʘʣʷʛʘʶʪʴ ʫ ʧʽʜʦʰʚʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʪʦʚʱʽ ʫ ʚʠʛʣʷʜʽ 

ʧʦʪʫʞʥʠʭ ʣʽʥʟ ʯʠ ʧʨʦʰʘʨʢʽʚ ʫ ʧʽʱʘʥʦ-ʚʫʛʣʠʩʪʠʭ ʚʽʜʢʣʘʜʘʭ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ 

ʙʽʣʽ, ʩʚʽʪʣʦ-ʩʽʨʽ, ʩʽʨʽ, ʞʦʚʪʫʚʘʪʦ-ʩʽʨʽ, ʙʫʨʽ, ʧʝʣʽʪʦʤʦʨʬʥʽ, ʫʱʽʣʴʥʝʥʽ, ʽʥʦʜʽ 

ʟʘʧʽʩʦʯʝʥʽ, ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʫ ʪʘ ʚʢʣʶʯʝʥʥʷʤʠ ʦʙʚʫʛʣʝʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʨʝʰʪʦʢ. ɻʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʣʦʚʥʦ ʢʘʦʣʽʥʽʪʦʤ ʟ ʜʦʤʽʰʢʦʶ 

ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ. ʋ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ Zr, Sr, 

Ba, Ga, Li , Y. 

ɻʣʠʥʠ ʪʝʤʥʦ-ʩʽʨʽ, ʱʽʣʴʥʽ, ʯʘʩʪʦ ʟʘʧʽʩʦʯʝʥʽ, ʩʣʶʜʠʩʪʽ, ʣʽʛʥʽʪʠʟʦʚʘʥʽ, ʟ 

ʚʢʣʶʯʝʥʥʷʤʠ ʚʫʛʣʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʝʨʝʜ ʛʣʠʥ ʚʠʦʢʨʝʤʣʝʥʦ ʘʣʝʚʨʠʪʦʚʽ 

ʚʽʜʤʽʥʠ, ʷʢʽ ʟʙʘʛʘʯʝʥʽ ʚʫʛʣʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ. ɯʥʦʜʽ ʛʣʠʥʠ ʤʽʩʪʷʪʴ ʪʦʥʢʽ 

ʧʨʦʰʘʨʢʠ ʪʦʥʢʦ-, ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʚʫʛʣʠʩʪʦʛʦ ʧʽʩʢʫ. ɺʫʛʣʠʩʪʽ ʛʣʠʥʠ 

ʟʘʣʷʛʘʶʪʴ ʯʘʩʪʦ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ, ʜʝ ʟʘʤʽʱʫʶʪʴ 

ʧʨʠʙʦʨʪʦʚʽ ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ. ɿʘʣʷʛʘʶʪʴ ʛʣʠʥʠ ʫ ʚʝʨʭʥʽʡ ʘʙʦ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʨʽʟʫ ʪʘ ʯʘʩʪʦ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʽʟ ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ 

ʩʢʣʘʜ ʛʣʠʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.28. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʛʣʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʽʱʘʥʠʭ 

ʫʪʚʦʨʝʥʥʷʭ, ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʥʠʭ ʩʧʽʚʨʦʟʤʽʨʥʠʡ ʟ ʚʤʽʩʪʦʤ ʪʘʢʠʭ ʫ 

ʧʽʩʢʘʭ (ʽʥʦʜʽ ʧʝʨʝʚʠʱʫʻ), ʘʣʝ ʙʽʣʴʰ ʩʪʨʦʢʘʪʠʡ (ʨʠʩ. 4.29ï4.30).  

ʋ ʛʣʠʥ ʟʥʘʯʥʦ ʚʠʱʽ ʚʤʽʩʪʠ ʨʽʜʢʽʩʥʠʭ ʽ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʘʥʽʞ ʫ ʧʽʩʢʘʭ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʥʘʯʥʦ ʚʠʱʦʶ ʩʦʨʙʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ 

ʛʣʠʥ. 

ɼʦ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʘʢ ʟʚʘʥʽ ʛʦʨʶʯʽ (ʙʽʪʫʤʽʥʦʟʥʽ) 

ʘʣʝʚʨʦʣʽʪʠ, ʷʢʽ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ɹʦʚʪʠʩʴʢʽʡ ʟʘʧʘʜʠʥʽ. ɰʭ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʡ 

ʚʽʢ ʦʙʛʨʫʥʪʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʣʽʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʚʠʟʥʘʯʝʥʥʷ 

ʈ. ʅ. ʈʦʪʤʘʥ ʽ ʊ. ɹ. ɻʫʙʢʽʥʦʾ). 
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ʈʠʩ. 4.28 ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʛʣʠʥ ʚ ʨʦʟʨʽʟʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʉʚ. ˉ3560  

 

  

ʈʠʩ. 4.29 ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʫʛʣʠʩʪʠʭ 

ʛʣʠʥ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ. ʉʚ. 3578 (ʛʣʠʙ.79-

80) 

ʈʠʩ. 4.30 ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʫʛʣʠʩʪʠʭ 

ʛʣʠʥ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ. ʉʚ. 3560 

(ʛʣʠʙ.46,5-47,5 ʤ) 

 

ʌʽʪʦʦʨʛʘʥʦʛʝʥʥʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ, ʷʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʛʣʠʥʠʩʪʠʤʠ ʪʘ ʧʽʱʘʥʠʩʪʠʤʠ ʨʽʟʥʦʚʠʜʘʤʠ ʟ ʪʦʥʢʠʤʠ 

ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʽʚ, ʛʣʠʥ, ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ. ʋ ʨʦʟʨʽʟʘʭ ʧʨʠʩʫʪʥʽ ʚʽʜ ʦʜʥʦʛʦ 

ʜʦ ʪʨʴʦʭ ʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ, ʧʦʪʫʞʥʽʩʪʴ ʷʢʠʭ ʚʽʜ ʧʝʨʰʠʭ ʩʘʥʪʠʤʝʪʨʽʚ ʜʦ 13 ʤ. 

ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟ ʙʫʨʦʚʫʛʽʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʧʦʚôʷʟʘʥʘ ʫʨʘʥʦʚʘ ʪʘ 

ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ. ɹʫʨʝ ʚʫʛʽʣʣʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʫʨʦʯʝʥʝ ʜʦ 
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ʥʠʞʥʴʦʾ, ʩʝʨʝʜʥʴʦʾ ʯʠ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʪʦʚʱʽ; ʚ ʙʘʛʘʪʴʦʭ ʨʦʟʨʽʟʘʭ ʙʫʨʝ 

ʚʫʛʽʣʣʷ ʚʽʜʩʫʪʥʻ. 

ɸʥʘʣʽʟ ʚʤʽʩʪʽʚ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʢʘʟʘʚ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʾʭ ʚʤʽʩʪʘʭ ʚ 

ʤʝʞʘʭ ʨʽʟʥʠʭ ʧʣʦʱ (ʨʠʩ. 4.31ï4.32) ʪʘ ʫ ʛʣʠʥʠʩʪʦʤʫ ʽ ʧʽʱʘʥʦʤʫ ʙʫʨʦʤʫ 

ʚʫʛʽʣʣʽ.  

 

ʈʠʩ. 4.31 ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ. ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ 

ʨʦʟʨʽʟ. ɿʨʘʟʦʢ 1, 2 

 

 

ʈʠʩ. 4.32 ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ. ʇʨʦʪʦʧʦʧʽʚʩʴʢʠʡ 

ʨʦʟʨʽʟ. ɿʨʘʟʦʢ 3, 4 
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ɻʣʠʥʠʩʪʽ ʚʽʜʤʽʥʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ Zr, Y, Sr, La. 

ʇʽʱʘʥʠʩʪʽ ʚʽʜʤʽʥʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ Zr ʽ ʥʝʟʥʘʯʥʽ 

ʚʤʽʩʪʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʋ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʜʝʧʨʝʩʽʡ ʨʦʟʨʽʟʠ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝ 

ʩʭʦʞʽ ʤʽʞ ʩʦʙʦʶ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʧʦʪʫʞʥʽʩʪʶ, 

ʧʦʚʥʦʪʦʶ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ ʾʭ ʩʢʣʘʜʘʶʪʴ. 

ʋʩʽ ʧʦʨʦʜʠ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʘʙʦ ʫʪʚʦʨʶʶʪʴ ʧʨʦʰʘʨʢʠ, 

ʣʽʥʟʠ ʦʜʥʝ ʚ ʦʜʥʦʤʫ, ʯʘʩʪʦ ʚʠʢʣʠʥʶʶʪʴʩʷ (ʨʠʩ. 4.33).  

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,2 ʤ 

ʥʘ ʩʭʠʣʘʭ ʜʝʧʨʝʩʽʡ ʜʦ 37 ʤ ʫ ʮʝʥʪʨʘʣʴʥʠʭ ʾʭ ʯʘʩʪʠʥʘʭ.  

ʋ ʤʝʞʘʭ ɹʦʚʪʠʩʴʢʦʾ ʫʣʦʛʦʚʠʥʠ ʚ ʨʦʟʨʽʟʽ ʦʟʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʝʨʝʜʴʦʛʦ 

ʝʦʮʝʥʫ, ʦʢʨʽʤ ʚʫʛʣʠʩʪʠʭ ʧʽʩʢʽʚ ʪʘ ʛʣʠʥ, ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʩʚʦʻʨʽʜʥʽ ʛʣʠʥʠ ʪʘ ʘʣʝʚʨʦʣʽʪʠ [60]. ɺʦʥʠ ʟʘʣʷʛʘʶʪʴ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ, 

ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʦʩʪʫʧʦʚʠʤʠ ʧʝʨʝʭʦʜʘʤʠ ʽ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ 

ʟʘʤʽʱʫʶʪʴʩʷ ʚʫʛʣʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʪʘ ʛʣʠʥʘʤʠ. ɻʣʠʥʠ ʟʝʣʝʥʢʫʚʘʪʦ-ʩʽʨʽ, ʪʝʤʥʦ-

ʩʽʨʽ, ʱʽʣʴʥʽ, ʰʘʨʫʚʘʪʽ, ʟ ʙʣʠʩʢʫʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʩʢʦʣʫ, ʟ ʪʦʥʢʠʤʠ 

ʧʨʦʰʘʨʢʘʤʠ ʪʘ ʣʽʥʟʘʤʠ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ, ʽʥʦʜʽ ʩʣʘʙʢʦ ʚʫʛʣʠʩʪʽ, ʟ ʚʽʜʙʠʪʢʘʤʠ 

ʧʦʛʘʥʦ ʟʙʝʨʝʞʝʥʠʭ ʤʫʰʝʣʴ ʪʘ ʥʘʩʽʥʥʷʤ ʨʦʩʣʠʥ, ʧʽʨʠʪʠʟʦʚʘʥʽ [60]. 

ɻʣʠʥʠʩʪʘ ʨʝʯʦʚʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʦʣʽʥʽʪʫ ʪʘ ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ, ʟ 

ʥʝʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ ʛʽʜʨʦʩʣʶʜ [60]. 

ɸʣʝʚʨʦʣʽʪʠ ʪʝʤʥʦ-ʩʽʨʽ, ʩʽʨʽ, ʽʥʦʜʽ ʟ ʟʝʣʝʥʢʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʱʽʣʴʥʽ, 

ʛʨʫʙʦʰʘʨʫʚʘʪʽ, ʟʘʧʽʩʦʯʝʥʽ, ʩʣʶʜʠʩʪʽ, ʧʽʨʠʪʠʟʦʚʘʥʽ [60]. ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʛʣʠʥ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ ʜʦ 50,0 ʤ. 

ʋ ʰʣʽʭʦʚʠʭ ʧʨʦʙʘʭ ʚʩʪʘʥʦʚʣʝʥʦ: ʽʣʴʤʝʥʽʪ, ʮʠʨʢʦʥ, ʨʫʪʠʣ, ʤʦʥʘʮʠʪ, 

ʛʝʪʠʪ, ʣʝʡʢʦʢʩʝʥ, ʪʫʨʤʘʣʽʥ, ʩʠʣʽʤʘʥʽʪ, ʘʧʘʪʠʪ, ʧʽʨʠʪ, ʛʨʘʥʘʪ, ʧʽʨʦʪʠʥ, 

ʩʪʘʚʨʦʣʽʪ, ʛʽʜʨʦʛʝʪʠʪ, ʘʥʜʘʣʫʟʠʪ, ʝʧʽʜʦʪ, ʘʤʬʽʙʦʣʠ ʪʘ ʽʥ. ʋ ʥʝʟʥʘʯʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽ ʩʪʘʚʨʦʣʽʪ, ʜʽʩʪʝʥ, ʨʦʛʦʚʘ ʦʙʤʘʥʢʘ, ʧʽʨʦʢʩʝʥʠ, ʰʧʽʥʝʣʴ, 

ʙʘʨʠʪ ʪʘ ʽʥ. 
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4.4 ʌʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ 

 

ʌʘʮʽʘʣʴʥʽ ʪʠʧʠ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʽ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʱʦʜʦ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ, ʘ ʩʘʤʝ ʟʘ ʥʘʙʦʨʦʤ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʧʦʨʽʜ, ʾʭ 

ʢʽʣʴʢʽʩʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʧʦʪʫʞʥʽʩʪʶ, ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʭʦʜʽʚ ʦʜʥʠʭ ʧʦʨʽʜ 

ʚ ʽʥʰʽ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʯʦʚʠʥʥʦʛʦ ʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʪʝʢʩʪʫʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʟʘʙʘʨʚʣʝʥʥʷʤ, ʥʘʷʚʥʽʩʪʶ ʬʽʪʦʦʨʛʘʥʽʯʥʠʭ 

ʟʘʣʠʰʢʽʚ. 

ʋʪʚʦʨʠʣʠʩʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʟʘ 

ʨʫʩʣʦʚʠʭ, ʟʘʧʣʘʚʥʠʭ, ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ, ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ, 

ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʠʭ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ 

ʋʪʚʦʨʝʥʥʷ ʨʫʩʣʦʚʦʾ ʧʽʜʬʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʚʽʪʣʦ-ʩʽʨʠʤʠ, ʩʽʨʠʤʠ, ʽʥʦʜʽ 

ʙʽʣʠʤʠ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ (ʚʽʜ ʜʨʽʙʥʦ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ) ʨʽʜʰʝ 

ʛʨʘʚʝʣʠʩʪʠʤʠ ʟ ʨʽʜʢʽʩʥʦʶ ʛʘʣʴʢʦʶ ʢʚʘʨʮʫ ʪʘ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʛʣʠʥʠʩʪʦʾ 

ʩʢʣʘʜʦʚʦʾ, ʧʦʛʘʥʦ ʚʽʜʩʦʨʪʦʚʘʥʘʥʠʤʠ ʟ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʫʛʣʠʩʪʦʾ 

ʨʝʯʦʚʠʥʠ ʧʽʩʢʘʤʠ (ʨʠʩ. 4.34) ʟ ʣʽʥʟʦʧʦʜʽʙʥʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʛʣʠʥʠ ʽ 

ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʧʽʩʢʫ. ʇʽʩʢʦʚʠʢʠ ʨʫʩʣʦʚʦʾ ʬʘʮʽʾ ʤʘʶʪʴ ʥʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʽ 

ʬʘʮʽʘʣʴʥʦ ʟʘʤʽʱʫʶʪʴ ʧʽʩʢʠ. ʏʘʩʪʦ ʫ ʧʽʜʦʰʚʽ ʤʽʩʪʠʪʴʩʷ ʰʘʨ ʛʘʣʝʯʥʠʢʫ. 

ʋʪʚʦʨʝʥʥʷ ʨʫʩʣʦʚʦʾ ʧʽʜʬʘʮʽʾ ʚʠʧʦʚʥʶʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʜʦʣʠʥ ʧʦ 

ʫʩʽʡ ʜʦʚʞʠʥʽ. ɿʘʣ̫ʛʘʶʪʴ ʚʽʜʢʣʘʜʠ ʨʫʩʣʦʚʦʾ ʧʽʜʬʘʮʽʾ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʴʦʚʠʭ 

ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʝʧʨʝʩʽʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʨʦʜʘʭ ʧʣʦʪʽʢʘ (ʢʨʠʩʪʘʣʽʯʥʠʭ 

ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʫ, ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʘʧʪʫ-

ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ ʪʘ ʽʥ.) ʫ ʚʠʛʣʷʜʽ ʟʚʠʚʠʩʪʠʭ ʩʪʨʽʯʦʢ. ʆʢʨʽʤ ʮʴʦʛʦ, ʚʽʜʢʣʘʜʠ 

ʨʫʩʣʦʚʦʾ ʧʽʜʬʘʮʽʾ ʫʪʚʦʨʶʶʪʴ ʛʦʨʠʟʦʥʪʠ ʫ ʤʽʞʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʘʭ ʪʘ ʯʘʩʪʦ 

ʫʪʚʦʨʶʶʪʴ ʥʘʜʚʫʛʽʣʴʥʠʡ ʛʦʨʠʟʦʥʪ. ʈʫʩʣʦʚʽ ʧʽʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ; ʧʦʨʷʜ ʟ ʜʨʽʙʥʠʤʠ ʪʘ 
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ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʟʘʧʽʩʦʯʝʥʠʭ ʛʣʠʥ ʘʙʦ 

ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʪʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʽʚ, ʛʨʘʚʽʶ. ʋ ʙʽʣʴʰʦʩʪʽ ʨʦʟʨʽʟʽʚ, 

ʦʩʦʙʣʠʚʦ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʘ 

ʟʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʽʚ ʚʽʜ ʛʨʘʚʝʣʠʩʪʠʭ ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ ʟ 

ʚʢʣʶʯʝʥʥʷʤʠ ʜʨʽʙʥʦʛʦ ʛʘʣʝʯʥʠʢʘ ʪʘ ʱʝʙʝʥʶ ʚ ʧʽʜʦʰʚʽ ʰʘʨʫ [53]. 

  

ʈʠʩ. 4.34 ʇʽʩʦʢ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʡ ʨʫʩʣʦʚʦʾ ʬʘʮʽʾ (ʬʨʘʢʮʽʷ 0,1 ʪʘ 0,01 ʤʤ) ʟʽ ʰʪʫʯʥʦʛʦ 

ʚʽʜʩʣʦʥʝʥʥʷ ʧʦʙʣʠʟʫ ʩ. ʂʘʣʠʥʽʚʢʘ (ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣ) 

 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʨʫʩʣʦʚʦʛʦ ʘʣʶʚʽʶ ʯʘʩʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʦʨʬʦʣʦʛʽʾ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ, ʟʦʢʨʝʤʘ ʥʘ ʟʚʫʞʝʥʠʭ ʜʽʣʷʥʢʘʭʧʘʣʝʦʜʦʣʠʥ 

ʧʽʩʢʠ ʙʽʣʴʰ ʛʨʫʙʦʟʝʨʥʠʩʪʽ ʟ ʛʨʘʚʽʻʤ ʽ ʛʘʣʴʢʦʶ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʨʦʟʰʠʨʝʥʠʭ 

ʜʽʣʷʥʢʘʭ ʧʘʣʝʦʜʦʣʠʥ ʧʦʰʠʨʝʥʽ ʛʨʫʙʦ- ʪʘ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ ʧʽʩʢʠ, ʷʢʽ ʥʝ 

ʤʽʩʪʷʪʴ ʛʨʘʚʽʡ ʽ ʛʘʣʴʢʫ [53].  

ʋʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʨʫʩʣʦʚʠʭ ʧʽʜʚʫʛʽʣʴʥʠʭ, ʤʽʞ 

ʚʫʛʽʣʴʥʠʭ ʽ ʥʘʜ ʚʫʛʽʣʴʥʠʭ ʧʽʩʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʘʭ 4.35 ï 4.37. 

ʂʨʠʚʘ ʩʝʨʝʜʥʴʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʨʫʩʣʦʚʠʭ ʧʽʩʢʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʜʥʠʤ ʤʘʢʩʠʤʫʤʦʤ, ʧʨʠʫʨʦʯʝʥʠʤ ʜʦ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ 

ʬʨʘʢʮʽʡ. ʉʫʤʘ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʬʨʘʢʮʽʡ ʩʢʣʘʜʘʻ 20 ï 25 %.  
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ʈʠʩ. 4.35 ʋʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʽʩʢʽʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʨʫʩʣʦʚʠʭ 

ʧʽʜʚʫʛʽʣʴʥʠʭ  

 

 

ʈʠʩ. 4.36 ʋʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ  ʧʽʩʢʽʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʨʫʩʣʦʚʠʭ 

ʤʽʞʚʫʛʽʣʴʥʠʭ 
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ʈʠʩ. 4.37 ʋʟʘʛʘʣʴʥʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʧʽʩʢʽʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʨʫʩʣʦʚʠʭ 

ʥʘʜʚʫʛʽʣʴʥʠʭ  

 

ɿʤʽʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʱʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜ 

ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʚʽʜʤʽʥ ʫ ʧʽʜʦʰʚʠ ʜʦ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ ʚʽʜʤʽʥ ʫ  ʧʦʢʨʽʚʣʽ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʰʘʨʢʽʚ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ ʧʽʩʢʽʚ ʪʘ ʢʘʦʣʽʥʽʪʦʚʠʭ ʛʣʠʥ ʫ ʨʽʟʥʠʭ 

ʯʘʩʪʠʥʘʭ ʨʦʟʨʽʟʫ ʩʚʽʜʯʠʪʴ ʥʘ ʨʽʟʥʫ, ʟʤʽʥʥʫ ʫ ʯʘʩʽ ʜʠʥʘʤʽʢʫ ʨʫʩʣʦʚʠʭ ʧʦʪʦʢʽʚ.  

ʇʽʱʘʥʽ ʫʪʚʦʨʝʥʥʷ ʟʘʚʞʜʠ ʟʘʣʷʛʘʶʪʴ ʟ ʝʨʦʟʽʡʥʠʤ ʨʦʟʤʠʚʦʤ ʥʘ ʧʦʨʦʜʘʭ 

ʣʦʞʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʘʙʦ ʙʽʣʴʰ ʜʘʚʥʽʭ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ. ɽʨʦʟʽʡʥʽ 

ʨʦʟʤʠʚʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘ ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʙʦ ʟʘ ʟʥʘʯʥʦʶ ʾʾ 

ʧʦʪʫʞʥʽʩʪʶ ʚ ʤʝʞʘʭ ʜʥʠʱ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʜʦʣʠʥ, ʥʘʷʚʥʦʩʪʽ ʚ ʥʠʭ 

ʥʝʚʝʣʠʢʠʭ ʦʩʪʘʥʮʽʚ ʙʽʣʴʰ ʜʘʚʥʽʭ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʧʽʜʦʰʚʽ 

ʘʣʶʚʽʶ ʤʘʡʞʝ ʟʘʚʞʜʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʘʙʦ ʛʨʘʚʝʣʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɽʨʦʟʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʣʷʛʘʥʥʷ ʩʝʨʝʜʥʴʦ ʝʦʮʝʥʦʚʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ 

ʢʘʦʣʽʥʽʟʦʚʘʥʠʭ ʧʦʨʦʜʘʭ ʜʦʢʝʤʙʨʽʶ ʘʙʦ ʦʩʘʜʦʚʠʭ ʫʪʚʦʨʝʥʥʷʭ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ 

ʘʣʴʙʫ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʥʘ ʧʦʚʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʬʽʣʷʭ.  
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ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ, ʷʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʣʶʚʽʘʣʴʥʝ 

ʧʦʭʦʜʞʝʥʥʷ ʧʽʱʘʥʦ-ʛʨʘʚʽʡʥʠʭ ʫʪʚʦʨʝʥʴ, ʻ ʭʘʨʘʢʪʝʨ ʾʭ ʧʦʰʠʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʩʪʨʽʯʢʠ ʟ ʧʘʜʽʥʥʷʤ ʧʦʢʨʽʚʣʽ ʚ ʙʽʢ ʟʘʧʘʜʠʥ, ʷʢʽ ʦʪʦʯʫʶʪʴ ʋʢʨʘʾʥʩʴʢʠʡ 

ʱʠʪ [53]. ʆʢʘʪʘʥʥʽʩʪʴ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʦʩʦʙʣʠʚʦ ʢʨʫʧʥʦʛʦ) 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʘʣʶʚʽʶ ʥʝʟʥʘʯʥʘ. ʗʢ ʧʨʘʚʠʣʦ, ʚ ʩʢʣʘʜʽ ʨʫʩʣʦʚʦʛʦ 

ʘʣʶʚʽʶ ʧʨʠʩʫʪʥʷ ʢʫʪʘʩʪʦ-ʦʙʢʘʪʘʥʘ ʛʘʣʴʢʘ ʪʘ ʛʨʘʚʽʡ ʢʚʘʨʮʫ.  

ʇʦʪʫʞʥʽʩʪʴ ʨʫʩʣʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʥʝʧʦʩʪʽʡʥʘ ʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,5 ï 1 ʤ 

ʫ ʙʦʨʪʦʚʠʭ ʯʘʩʪʠʥʘʭ ʜʦʣʠʥ ʜʦ 10ï17 ʤ ï ʚ ʦʩʴʦʚʠʭ. ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ 

ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʢʣʘʜʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʽʩʥʽʡ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʨʬʦʣʦʛʽʾ 

ʜʦʣʠʥʠ; ʥʘ ʨʦʟʰʠʨʝʥʠʭ ʜʽʣʷʥʢʘʭ ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ï ʫ 

ʟʚʫʞʝʥʠʭ.  

ʋʪʚʦʨʝʥʥʷ ʟʘʧʣʘʚʥʦʾ ʧʽʜʬʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʰʘʨʫʚʘʪʠʤʠ 

ʚʪʦʨʠʥʥʠʤʠ ʢʘʦʣʽʥʘʤʠ, ʚʫʛʣʠʩʪʠʤʠ ʛʣʠʥʘʤʠ, ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʟ 

ʚʫʛʣʝʬʽʢʦʚʘʥʠʤ ʜʝʪʨʠʪʫʩʦʤ. ʂʦʣʽʨ ʚʽʜʢʣʘʜʽʚ ʧʝʨʝʚʘʞʥʦ ʩʽʨʠʡ, ʙʫʨʦʚʘʪʦ-

ʞʦʚʪʠʡ, ʪʝʤʥʦ-ʩʽʨʠʡ. ʊʝʢʩʪʫʨʠ ʩʤʫʛʘʩʪʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʰʘʨʫʚʘʪʽ. 

ʉʤʫʛʘʩʪʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʟʤʽʥʦʶ ʟʘʙʘʨʚʣʝʥʥʷ (ʩʽʨʦʛʦ ʥʘ ʪʝʤʥʦ-ʩʽʨʝ ʽ ʥʘʚʧʘʢʠ), 

ʘ ʰʘʨʫʚʘʪʽʩʪʴ ʚʠʨʘʞʝʥʘ ʫ ʟʤʽʥʽ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ 

ʚʫʛʣʝʬʽʢʦʚʘʥʠʤ ʨʦʩʣʠʥʥʠʤ ʜʝʪʨʠʪʫʩʦʤ ʘʙʦ ʩʢʫʧʯʝʥʥʷʤ ʽʣʴʤʝʥʽʪʫ (ʨʽʜʢʽʩʥʦ). 

ɺʽʜʢʣʘʜʠ ʟʘʧʣʘʚʥʦʾ ʬʘʮʽʾ ʧʨʠʫʨʦʯʝʥʽ ʧʝʨʝʚʘʞʥʦ ʜʦ ʜʽʣʷʥʦʢ ʚʠʛʠʥʽʚ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʧʘʣʝʦʜʦʣʠʥ.  

ʋʪʚʦʨʝʥʥʷ ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ ʧʽʜʬʘʮʽʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʤʥʦ-ʩʽʨʠʤʠ, 

ʙʫʨʦ-ʩʽʨʠʤʠ, ʯʦʨʥʠʤʠ ʯʘʩʪʦ ʚʫʛʣʠʩʪʠʤʠ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ, ʛʣʠʥʘʤʠ, 

ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ. ʇʝʨʝʚʘʞʘʻ ʙʫʨʝ ʚʫʛʽʣʣʷ, ʷʢʝ ʫʪʚʦʨʶʻ ʨʷʜ ʨʦʜʦʚʠʱ. ʇʣʘʩʪʠ 

ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʨʦʟʤʝʞʦʚʫʶʪʴʩʷ ʧʨʦʰʘʨʢʘʤʠ ʧʽʩʢʽʚ, ʛʣʠʥ, ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ. 

ʊʝʢʩʪʫʨʠ ʥʝʷʩʥʦ ʚʠʨʘʞʝʥʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʰʘʨʫʚʘʪʽ, ʟʝʤʣʠʩʪʽ. ɺʽʜʢʣʘʜʠ 

ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʦʾ ʬʘʮʽʾ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʨʠʙʦʨʪʦʚʠʭ ʯʘʩʪʠʥ ʧʘʣʝʦʜʦʣʠʥ. 
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ɺʽʜʢʣʘʜʠ ʟʘʧʣʘʚ, ʟʘʧʣʘʚʥʠʭ ʙʦʣʽʪ (ʚʫʛʽʣʴʥʠʡ ʛʦʨʠʟʦʥʪ) ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤʠ ʨʫʩʣʘ ʪʘ ʟʘʣʷʛʘʶʪʴ ʥʘʜ ʥʠʤʠ, ʚʠʧʦʚʥʶʶʯʠ ʚʝʨʭʥʶ ʰʠʨʦʢʫ 

ʯʘʩʪʠʥʫ ʜʘʚʥʽʭ ʜʦʣʠʥ. ɺʦʥʠ ʤʘʶʪʴ ʙʽʣʴʰ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ. ɺ ʾʭ ʙʫʜʦʚʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʬʽʪʦʦʨʛʘʥʦʛʝʥʥʽ ʪʘ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʫʨʠʤ 

ʚʫʛʽʣʣʷʤ, ʟʘʧʽʩʦʯʝʥʠʤʠ ʚʫʛʣʠʩʪʠʤʠ ʛʣʠʥʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʪʦʨʠʥʥʠʭ 

ʢʘʦʣʽʥʽʚ. ʋ ʨʦʟʨʽʟʽ ʪʠʧʦʚʠʭ ʦʩʘʜʽʚ ʟʘʧʣʘʚʥʠʭ ʬʘʮʽʡ ʯʘʩʪʦ ʧʨʠʩʫʪʥʽ ʣʽʥʟʠ ʪʘ 

ʧʨʦʘhʨʢʠ ʘʣʝʚʨʠʪʠʩʪʠʭ ʚʫʛʣʠʩʪʠʭ ʧʽʩʢʽʚ ï ʟʘʣʠʰʢʽʚ ʥʝʚʝʣʠʢʠʭ ʨʫʩʣʦʚʠʭ 

ʧʦʪʦʢʽʚ. ʇʦʪʫʞʥʽʩʪʴ ʟʘʧʣʘʚʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʤʽʥʥʘ ʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,5ï

20 ʤ.  

ʋʪʚʦʨʝʥʥʷ ʜʝʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʦʾ ʧʽʜʬʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʪʦʨʠʥʥʠʤʠ 

ʢʘʦʣʽʥʘʤʠ, ʧʽʱʘʥʦ-ʢʘʦʣʽʥʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʩʚʽʪʣʦ-ʩʽʨʠʤʠ, ʙʫʨʠʤʠ, ʷʢʽ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʙʦʨʪʦʚʠʭ ʩʭʠʣʽʚ ʧʘʣʝʦʜʦʣʠʥ. ʊʝʢʩʪʫʨʘ ʧʦʨʽʜ ʟʝʤʣʠʩʪʘ, 

ʣʽʥʟʦʧʦʜʽʙʥʘ, ʙʝʟʣʘʜʥʘ.  

ʋʪʚʦʨʝʥʥʷ ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʦʾ ʧʽʜʬʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʘʤʠ 

ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʥʝʷʩʥʦʰʘʨʫʚʘʪʠʤʠ. ʊʝʢʩʪʫʨʘ ʙʝʟʣʘʜʥʘ, ʥʝʷʩʥʦ ʚʠʨʘʞʝʥʘ. 

ʇʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʽ ʣʽʪʦʬʘʮʽʾ ʤʘʶʪʴ ʦʙʤʝʞʝʥʝ ʧʦʰʠʨʝʥʥʷ, ʟʘʣʷʛʘʶʪʴ ʫ 

ʧ̔ʜʦʰʚ̔ ʨʦʟʨʽʟʫ, ʘʙʦ ʧʽʜ ʢʫʪʦʤ ʫ ʚʠʛʣʷʜʽ ʣʽʥʟ, ʷʟʠʢʽʚ, ʢʦʥʫʩʽʚ ʚʠʥʦʩʫ ʥʘ 

ʩʭʠʣʘʭ ʧʘʣʝʦʜʦʣʠʥ ʽ ʚʢʦʨʽʥʶʶʪʴʩʷ ʚ ʫʪʚʦʨʝʥʥʷ ʽʥʰʠʭ ʬʘʮʽʡ ʫ 

ʥʘʜʧʣʦʪʠʢʦʚʠʭ ʰʘʨʘʭ. 

ʉʝʨʝʜʥʴʦʝʦʮʝʥʦʚʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘ ʬʣʶʚʽʘʣʴʥʘ ʪʦʚʱʘ ʤʘʻ ʨʠʪʤʽʯʥʫ 

ʙʫʜʦʚʫ. ʗʢ ʧʨʘʚʠʣʦ, ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʚʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʠʪʤʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʩʘʤʽʪʦʚʠʤʠ, (ʨʽʜʢʽʩʥʦ ʧʩʝʬʽʪʦ-ʧʩʘʤʽʪʦʚʠʤʠ) ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʜʨʽʙʥʦʧʩʘʤʽʪʦʚʠʤʠ ʯʠ ʘʣʝʚʨʠʪʦ-ʧʝʣʽʪʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʯʘʩʪʦ ʟʽ ʟʥʘʯʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʽʚ. 

ɼʣʷ ʚʩʽʻʾ ʪʦʚʱʽ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʚʠʧʦʚʥʶʶʪʴ ʨʘʥʥʴʦʧʘʣʝʦʛʝʥʦʚʽ ʜʦʣʠʥʠ 

ʭʘʨʘʢʪʝʨʥʘ ʰʚʠʜʢʘ ʪʘ ʟʥʘʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ, ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʨʦʟʨʽʟʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʯʠʩʣʝʥʥʽ ʣʽʥʟʠ ʪʘ ʧʨʦʰʘʨʢʠ ʧʽʩʢʫ, ʚʫʛʣʠʩʪʠʭ ʛʣʠʥ, 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ.  
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ʂʝʨʫʶʯʠʩʴ ʨʦʟʨʦʙʢʘʤʠ ɺ. ʆ. ʂʫʟʥʻʮʦʚʘ [118] ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʬʦʨʤʘʮʽʡʥʦʾ ʦʜʠʥʠʮʽ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʣʽʪʦʛʝʥʥʫ ʣʽʪʦʛʝʦʭʽʤʽʯʥʫ ʬʘʮʽʶ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʧʝʨʝʚʘʞʥʦ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʧʩʘʤʽʪʦʚʦʛʦ, ʧʩʝʬʽʪʦ-ʧʩʘʤʽʪʦʚʦʛʦ), ʩʣʘʙʦʣʫʞʥʠʤ ʪʘ ʩʣʘʙʦʢʠʩʣʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʚʤʽʩʪʘʤʠ ʢʨʝʤʥʝʟʝʤʫ ʪʘ ʥʝʟʥʘʯʥʠʤʠ ʚʤʽʩʪʘʤʠ 

ʘʣʶʤʽʥʽʶ ʡ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝʟʥʘʯʥʠʤ ʧʨʦʷʚʦʤ ʚʪʦʨʠʥʥʦʛʦ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ. 

 

4.5  ʂʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

 

ʇʦʢʣʘʜʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. ʋ ʤʝʞʘʭ ʩʪʘʨʦʨʽʯʠʱ ʽ ʟʥʘʯʥʦʾ ʟʘʧʣʘʚʠ ʟʘ 

ʟʘʧʣʘʚʥʠʭ, ʟʘʧʣʘʚʥʦ-ʦʟʝʨʥʠʭ, ʟʘʧʣʘʚʥʦ-ʙʦʣʦʪʥʠʭ ʫʤʦʚ ʩʬʦʨʤʫʚʘʣʠʩʷ 

ʧʦʢʣʘʜʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ (ɹʘʥʜʫʨʽʚʩʴʢʝ, ɹʦʛʜʘʥʽʚʩʴʢʝ, ɻʘʣʘʛʘʥʽʚʩʴʢʝ, 

ɻʣʠʥʩʴʢʝ, ɻʫʨʽʚʩʴʢʝ, ɿʝʣʝʥʦʛʘʡʩʴʢʝ, ɿʣʘʪʦʧʽʣʴʩʴʢʝ, ʂʦʟʘʮʴʢʝ, ʂʦʭʘʥʽʚʩʴʢʝ, 

ʄʦʨʦʟʽʚʩʴʢʝ, ʄʫʨʘʚʩʴʢʝ, ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʝ, ʈʠʞʘʥʽʚʩʴʢʝ, ʉʝʤʝʥʽʚʩʴʢʦ-

ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʝ, ʉʝʨʜʶʢʽʚʩʴʢʝ, ʊʫʨôʷʥʽʚʩʴʢʝ, ʊʷʩʤʽʥʩʴʢʝ, ʏʠʛʠʨʠʥʩʴʢʦ-

ʉʝʥʪʦʚʩʴʢʝ, ʖʨʢʽʚʩʴʢʝ).  

ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʝ ʨʦʜʦʚʠʱʝ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, ʷʢʝ 

ʣʦʢʘʣʽʟʦʚʘʥʝ ʚ ʂʽʨʦʚʦʛʨʘʜ-ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʽʡ ʧʘʣʝʦʜʝʧʨʝʩʽʾ. ɺʫʛʽʣʴʥʠʡ 

ʧʦʢʣʘʜ ʤʘʻ ʩʢʣʘʜʥʫ ʬʦʨʤʫ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʶ, ʦʙʫʤʦʚʣʝʥʫ ʨʝʣʴʻʬʦʤ ʜʝʧʨʝʩʽʾ 

ʪʘ ʾʾ ʧʨʠʪʦʢʽʚ. ʇʨʦʪʷʞʥʽʩʪʴ ʧʦʢʣʘʜʫ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ, ʧʨʠʙʣʠʟʥʦ 10 ʢʤ, 

ʰʠʨʠʥʘ ʜʦ 2,5 ʢʤ. ɺʫʛʽʣʴʥʠʡ ʰʘʨ ʟʘʣʷʛʘʻ ʩʝʨʝʜ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ 

ʥʘ ʛʣʠʙʠʥʽ 40ï80 ʤ. ʈʝʣʴʻʬ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʧʨʠʧʽʜʥʷʪʦʾ ʽ ʧʦʥʠʞʝʥʦʾ 

ʜʽʣʷʥʦʢ ʫ ʤʝʞʘʭ ʷʢʠʭ ʢʘʨʪʫʶʪʴʩʷ ʜʝʧʨʝʩʠʚʥʽ ʧʦʥʠʞʝʥʥʷ (ʨʠʩ. 4.38). 

ʇʦʪʫʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʙʽʣʴʰ ʯʽʪʢʦ ʚʽʜʦʙʨʘʞʘʻ ʭʘʨʘʢʪʝʨ 

ʨʝʣʴʻʬʫ ʧʽʜʦʰʚʠ (ʨʠʩ. 4.39). ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜʢʣʘʜʽʚ ʧʨʦʩʪʦʨʦʚʦ 
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ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʽʜʚʠʱʝʥʠʤ ʜʽʣʷʥʢʘʤ ʧʽʜʦʰʚʠ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ. 

ʇʦʪʫʞʥʽʩʪʴ ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ ʧʦʢʣʘʜʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʝʣʴʻʬʫ ʧʽʜʦʰʚʠ ʚʽʜʢʣʘʜʽʚ ʪʘ ʾʭ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 4.40 ). ʈʦʟʧʦʜʽʣ ʟʦʣʠ ʫ 

ʚʫʛʽʣʣʽ ʨʽʚʥʦʤʽʨʥʠʡ.  

ʇʦʢʣʘʜʠ ʚʪʦʨʠʥʥʦʛʦ ʢʘʦʣʽʥʫ. ɿ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʧʦʚ̫ʟʘʥʽ ʯʠʩʣʝʥʥʽ ʥʝʚʝʣʠʢʽ ʧʨʦʷʚʠ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʫ ʤʝʞʘʭ ʪʘʢʠʭ 

ʜʽʣʷʥʦʢ ɹʘʣʘʰʽʚʩʴʢʘ, ɺʝʣʠʢʦʩʝʚʝʨʠʥʽʚʩʴʢʘ, ɺʝʩʝʣʦʢʫʪʩʴʢʘ, ɺʽʣʴʰʘʥʩʴʢʘ, 

ɻʝʨʤʘʥʽʚʩʴʢʘ, ɻʨʫʟʴʢʘ, ɿʚʝʥʠʛʦʨʦʜʩʴʢʘ, ʂʦʣʦʜʠʩʪʘ, ʂʨʘʩʥʦʷʨʩʴʢʦ-

ʅʦʚʦʘʥʜʨʽʾʚʩʴʢʘ, ʃʝʙʝʜʠʥʩʴʢʘ, ʆʩʠʢʫʚʘʪʽʚʩʴʢʘ, ʇʘʚʣʽʚʩʴʢʘ, ʇʦʧʽʚʩʴʢʘ, 

ʇʦʯʘʧʠʥʩʴʢʘ, ʇʫʨʧʫʨʽʚʩʴʢʘ, ʉʦʢʦʣʽʚʦʯʢʘ, ʐʘʫʣʠʭʘ ʪʘ ʽʥ. ʉʝʨʝʜʥʷ 

ʧʦʪʫʞʥʽʩʪʴ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 4ï5 ʤ, ʤʘʢʩʠʤʫʤ 13,3 ʤ. 

 

ʈʠʩ. 4.38 ʂʘʨʪʫ ʨʝʣʴʻʬʫ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ 

ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ ʨʦʜʦʚʠ ʘɦ 
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ʋ ʤʝʞʘʭ ɹʘʣʘʰʝʚʩʴʢʦʾ ʜʽʣʷʥʢʠ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʢʣʘʜʠ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʨʽʟʥʦʛʦ ʩʦʨʪʫ, ʷʢʽ ʥʘʢʦʧʠʯʠʣʠʩʷ ʟʘ ʟʘʧʣʘʚʥʠʭ ʪʘ ʦʟʝʨʥʦ-

ʟʘʧʣʘʚʥʠʭ ʫʤʦʚ (ʨʠʩ. 4.41). ʇʨʦʰʘʨʢʠ ʪʘ ʣʽʥʟʠ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʪʦʚʱʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʠʭ, ʚʫʛʣʠʩʪʠʭ, ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʽʚ, ʷʢʽ, 

ʦʢʨʽʤ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʚʤʽʱʫʶʪʴ ʧʨʦʰʘʨʢʠ ʚʫʛʣʠʩʪʠʭ ʛʣʠʥ, ʙʫʨʦʛʦ 

ʚʫʛʽʣʣʷ, ʧʦʜʝʢʫʜʠ ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʇʦʪʫʞʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 10ï40 ʤ. ʋ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʘʦʣʽʥʦʚʠʭ ʧʽʩʢʽʚ ʥʘʷʚʥʽ ʤʘʣʦʧʦʪʫʞʥʽ ʣʽʥʟʠ ʚʫʛʣʠʩʪʠʭ 

ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ ʪʘ ʚʫʛʣʠʩʪʠʭ ʧʽʩʢʽʚ. ʉʝʨʝʜ ʚʫʛʣʠʩʪʠʭ ʧʦʨʽʜ ʥʘʷʚʥʽ 

ʤʘʣʦʧʦʪʫʞʥʽ ʣʽʥʟʠ ʩʽʨʠʭ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ. ʆʩʥʦʚʥʠʤ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʤ 

ʤʽʥʝʨʘʣʦʤ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʻ ʢʘʦʣʽʥʽʪ 85ï95 %, ʷʢ ʜʦʤʽʰʢʘ ʟ ʛʣʠʥʠʩʪʠʭ 

ʤʽʥʝʨʘʣʽʚ ʧʨʠʩʫʪʥʽ ʛʽʜʨʦʩʣʶʜʘ ʜʦ 5 %, ʛʘʣʫʘʟʠʪ ï 1ï2 %; ʟ ʽʥʰʠʭ ʜʦʤʽʰʦʢ ï 

ʛʽʙʩʠʪ ʜʦ 18 %, ʢʚʘʨʮ ï 5ï15 %, ʧʦʣʴʦʚʽ ʰʧʘʪʠ ï 1ï3 %, ʤʫʩʢʦʚʽʪ ï 1ï3 %, 

ʧʽʨʠʪ, ʤʘʨʢʘʟʠʪ. ʎʽʥʥʽʩʪʴ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʷʢ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʦʛʥʝʪʨʠʚʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʟʘʧʽʩʦʯʝʥʦʩʪʽ, ʛʨʘʥʫʣʦʤʝʪʨʽʻʶ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ, ʚʤʽʩʪʦʤ ʛʣʠʥʦʟʝʤʫ ʪʘ ʜʦʤʽʰʦʢ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʤʘʻ ʟʥʘʯʥʫ 

ʤ̔ ʥʣʠʚʽʩʪʴ ʦʙʫʤʦʚʣʝʥʫ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʣʝʚʨʠʪʦ-ʧʽʱʘʥʠʭ 

ʜʦʤʽʰʦʢ ʪʘ ʛʽʜʨʦʦʢʠʩʽʚ ʟʘʣʽʟʘ ʡ ʦʨʛʘʥʽʷʥʦʾ ʨʝʯʦʚʠʥʠ. ɺʤʽʩʪ ʛʣʠʥʦʟʝʤʫ 

ʩʪʘʥʦʚʠʪʴ 35,25ï40,50 %. ʋ ʚʘʞʢʽʡ ʬʨʘʢʮʽʾ ʥʘʷʚʥʽ ʽʣʴʤʝʥʽʪ, ʮʠʨʢʦʥ, 

ʣʝʡʢʦʢʩʝʥ, ʩʠʣʽʤʘʥʽʪ, ʘʥʘʪʘʟ, ʩʬʝʥ, ʨʫʪʠʣ, ʤʦʥʘʮʠʪ, ʜʽʩʪʝʥ ʪʘ ʽʥ., ʙʽʣʴʰʽʩʪʴ ʟ 

ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʨʘʥʽʪʦʾʜʥʠʭ ʧʦʨʽʜ. ɺʠʩʦʢʦʷʢʽʩʥʽ 

ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ (ʦʩʦʙʣʠʚʽ ʪʘ ɯ ʩʦʨʪ) ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʦʟʝʨʥʦ-ʟʘʧʣʘʚʥʠʭ ʫʤʦʚ. 

ʆʩʦʙʣʠʚʠʡ ʩʦʨʪ ʢʘʦʣʽʥʫ: ʢʘʦʣʽʥʽʪ ï 85ï98 %, ʛʽʙʩʠʪ ï 5ï18 %, ʛʘʣʫʘʟʠʪ ï 1ï

2 %, ʢʚʘʨʮʫ ï ʜʦ 5 %. ɺʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ ɯ ʩʦʨʪʫ: ʢʘʦʣʽʥʽʪ ï 85ï90 %, ʛʘʣʫʘʟʠʠʪ 

ï 1ï2 %, ʢʚʘʨʮ ï ʜʦ 7 %. ɿʘ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ (SiO2 ï 

45,84ï82,59 %, Al 2O3 ï 14,85ï48,36 %, Fe2O3 ï 0,30ï5,12 %) ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ 
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ɹʘʣʘʰʝʚʩʴʢʦʾ ʜʽʣʷʥʢʠ ʙʣʠʟʴʢʽ ʜʦ ʯʠʩʪʦʛʦ ʢʘʦʣʽʥʽʪʫ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ 

ʧʨʦʤʠʩʣʦʚʫ ʮʽʥʥʽʩʪʴ. 

 

ʈʠʩ. 4.41 ʃʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʘ ʢʘʨʪʘ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ 

ʤʝʞʘʭ ɹʘʣʘʰʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ [ʟʘ 160] 

 

ʋ ʨʝʣʴʻʬʽ ʧʽʜʦʰʚʠ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ɹʘʣʘʰʽʚʩʴʢʦʾ ʜʽʣʷʥʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʣʦʢʘʣʴʥʠʭ ʧʽʜʚʠʱʝʥʥʷ ʽ ʜʚʽ ʟʘʧʘʜʠʥʠ; 

ʘ ʚ ʨʝʣʴʻʬʽ ʧʦʢʨʽʚʣʽ ï ʜʚʘ ʧʦʥʠʞʝʥʥʷ ʽ ʦʜʥʝ ʧʽʜʚʠʱʝʥʥʷ (ʨʠʩ. 4.42). 

ʇʦʥʠʞʝʥʥʷʤ ʫ ʧʦʢʨʽʚʣʽ ʧʨʦʩʪʦʨʦʚʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ (ʨʠʩ. 4.43).  
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ʇʦʢʣʘʜʠ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ. ʇʦʢʣʘʜʠ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ ʣʦʢʘʣʽʟʦʚʘʥʽ 

ʫ ʤʝʞʘʭ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ, ʐʦʩʪʘʢʽʚʩʴʢʦʛʦ, ɯʚʘʥʦ-ɹʣʘʛʦʜʘʪʥʽʚʩʴʢʦʛʦ ʪʘ 

ʂʘʤ ʷʥʝʮʴʢʦʛʦ ʨʦʜʦʚʠʱ. ʇʦʪʫʞʥʽʩʪʴ ʧʦʢʣʘʜʽʚ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ 0,45 ʤ ʜʦ 39,0 ʤ. ɺʤʽʩʪ Al 2O3 ï 20,8ï48,87 %, Fe2O3ï 0,46ï12,55 %. 

ɯʩʪʦʪʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʠʡ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʚʠʜʦʙʫʪʢʫ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ ʟ ʙʫʨʠʤ ʚʫʛʽʣʣʷʤ, ʷʢʝ ʦʜʥʦʯʘʩʥʦ ʧʨʠʩʫʪʥʻ ʚ 

ʨʦʟʨʽʟʘʭ.  

ʈʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ. ʈʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʛʝʦʣʦʛʘʤʠ ɿʘʭʽʜʥʦ-

ʋʢʨʘʾʥʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ ʥʘ ʧʦʯʘʪʢʫ ʰʝʩʪʠ ʜʝʩʷʪʠʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ 

(ʅ. ʄ. ʅʘʛʦʨʥʦʚʘ, ʆ. ʂ. ʊʠʤʦʰʢʽʥ, ʄ. ʌ. ɺʝʢʣʠʯ, ʖ. ɺ. ʂʦʥʦʥʦʚ ʪʘ ʽʥ.), ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ, ʷʢʽ ʟʜʽʡʩʥʶʚʘʣʠ ʨʦʙʦʪʠ ʟ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʢʘʨʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʘʩʰʪʘʙʫ 1:50000 (ɯ. ʌ. ɿʣʦʙʝʥʢʦ, ɺ. ɻ. ɿʣʦʙʝʥʢʦ, ʄ. ʌ. 

ʇʽʜʜʫʙʥʠʡ, ɺ. ʂ ʈʷʙʯʫʥ ʪʘ ʽʥ.). ʇʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʽʣʴʤʝʥʽʪʫ ʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʥʘ ʜʽʣʷʥʢʘʭ ʾʭ ʧʝʨʝʪʠʥʫ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʛʘʙʨʦ-ʘʥʦʨʪʦʟʠʪʽʚ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʫ ʬʣʶʚʽʘʣʴʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʫ ʚʝʨʭʥʽʭ ʧʘʣʝʦʪʝʨʽʷʭ ʥʝʟʥʘʯʥʠʡ ʽ ʧʦʚôʷʟʘʥʠʡ ʣʠʰʝ ʟ 

ʧʽʱʘʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʨʫʩʣʦʚʦʾ ʧʽʜʬʘʮʽʾ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʨʦʟʤʠʚʦʤ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ. ʋ ʤʝʞʘʭ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʤʘʩʠʚʫ 

ʧʦʨʽʜ ʦʩʥʦʚʥʦʛʦ ʩʢʣʘʜʫ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʤʠ ʻ ʧʽʱʘʥʽ ʫʪʚʦʨʝʥʥʷ ʫʩʽʭ ʧʽʜʬʘʮʽʡ 

ʪʘ ʙʫʨʝ ʚʫʛʽʣʣʷ. ʅʘʡʚʠʱʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʣʴʤʝʥʽʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʨʫʩʣʦʚʦʤʫ 

ʘʣʶʚʽʶ ʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʜʦ ʧʽʜʦʰʚʠ ʚʽʜʢʣʘʜʽʚ, ʜʝ 

ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʜʦʩʷʛʘʻ 70 ʢʛ/ʤ
3
. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʨʽʟʥʝʥʽ, 

ʥʝʟʥʘʯʥʽ ʟʘ ʨʦʟʤʽʨʦʤ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ ʫ 

ʚʽʜʢʣʘʜʘʭ ʟʘʧʣʘʚʥʦʾ ʧʽʜʬʘʮʽʾ. ʊʫʪ ʚʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʜʦʩʷʛʘʻ 26 ʢʛ/ʤ
3
. ɿ 

ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʦʛʦ ʤʘʩʠʚʫ ʚʥʠʟ ʟʘ ʧʘʣʝʦʪʝʯʽʻʶ ʚʤʽʩʪ 

ʽʣʴʤʝʥʽʪʫ ʫ ʬʣʶʚʽʘʣʴʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʟʤʝʥʰʫʻʪʴʩʷ. 
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ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ ʚʠʷʚʣʝʥʽ ʚ ʤʝʞʘʭ ʂʽʨʦʚʦʛʨʘʜ-ʉʤʽʣʷʥʩʴʢʦʾ 

ʧʘʣʝʦʜʦʣʠʥʠ. ʋ ʤʝʞʘʭ ʽʥʰʠʭ ʩʝʨʝʜʥʴʦ ʝʦʮʝʥʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʚʤʽʩʪ 

ʽʣʴʤʝʥʽʪʫ ʫ ʬʣʶʚʽʘʣʴʥʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,5 ʜʦ 4,0 ʢʛ/ʤ
 3
 ʽ ʣʠʰʝ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʜʦʩʷʛʘʻ 15 ʢʛ/ʤ

3
.  

ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʅʦʚʦʤʠʨʛʦʨʦʜʩʴʢʠʡ ʽʣʴʤʝʥʽʪʦʚʠʡ ʨʦʟʩʠʧ, ʷʢʠʡ  

ʨʦʟʪʘʰʦʚʘʥʠʡ 2,15 ʢʤ ʥʘ ʧʽʚʜʝʥʥʠʡ-ʟʘʭʽʜ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʩ. ʏʝʨʥʷʚʢʘ ʏʝʨʢʘʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʦʚ ʩʪʘʣʠ ʢʘʨʪʠ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʦʰʚʠ ʙʫʯʘʮʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 4.44), ʢʘʨʪʘ ʧʦʪʫʞʥʦʩʪʽ ʙʫʯʘʮʴʢʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 4.45) ʽ ʢʘʨʪʘ 

ʨʦʟʧʦʜʽʣʫ ʽʣʴʤʝʥʽʪʫ ʚ ʙʫʯʘʮʴʢʽʡ ʪʦʚʱʽ (ʨʠʩ. 4.46).  

 

 

ʈʠʩ. 4.44 ʂʘʨʪʘ ʨʝʣʴʻʬʫ ʧʽʜʦʰʚʠ ʽ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ 
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ʇʦʪʫʞʥʽʩʪʴ ʽʣʴʤʝʥʽʪʦʥʦʩʥʠʭ ʧʽʩʢʽʚ ʥʘ ʜʽʣʷʥʮʽ ʨʦʟʩʠʧʫ ʩʪʘʥʦʚʠʪʴ 10ï

15 ʤ. ɺʤʽʩʪ ʽʣʴʤʝʥʽʪʫ ʩʢʣʘʜʘʻ 20ï70 ʢʛ/ʤ
3
, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï 192 ʢʛ/ʤ

3
. ʋ 

ʤʝʞʘʭ ʧʣʦʱʽ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʣʴʤʝʥʽʪʫ ʩʝʨʝʜʥʽʡ ʡʦʛʦ ʚʤʽʩʪ 

ʩʢʣʘʜʘʻ 64,2 ʢʛ/ʤ
3
, ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ 5,3 ʤ, ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 15,5 ʤ. 

ɯʣʴʤʝʥʽʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʝʨʥʘʤʠ ʥʝʧʨʘʚʠʣʴʥʦʾ, ʢʫʪʘʩʪʦ-ʦʙʢʘʪʘʥʦʾ ʬʦʨʤʠ. 

ʈʦʟʤʽʨ ʟʝʨʝʥ ʽʣʴʤʝʥʽʪʫ 0,2ï1,5 ʤʤ. ʏʘʩʪʦ ʽʣʴʤʝʥʽʪ ʣʝʡʢʦʢʩʝʥʽʟʦʚʘʥʠʡ (TiO2 ï 

63,86%), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘʙʫʚʘʻ ʢʦʨʠʯʥʝʚʦ-ʯʦʨʥʦʛʦ ʽ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ʈʦʟʩʠʧʠ ʮʠʨʢʦʥʫ. ʈʦʟʩʠʧʥʘ ʮʠʧʨʢʦʥʽʻʥʦʩʥʽʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʜʦʩʣʽʜʞʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ ʯʝʨʝʟ ʪʝ, 

ʱʦ ʮʠʨʢʦʥ ʧʦʩʪʽʡʥʦ ʧʨʠʩʫʪʥʽʡ ʚ ʨʦʟʩʠʧʘʭ ʽʣʴʤʝʥʽʪʫ, ʘ ʧʦʰʫʢʠ ʨʫʜʦʧʨʦʷʚʽʚ ʽ 

ʨʦʜʦʚʠʱ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʧʦʰʫʢʠ ʪʠʪʘʥʦʚʦʾ ʩʠʨʦʚʠʥʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʧʨʠ 

ʛʝʦʣʦʛʦ-ʢʘʨʪʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʤʘʩʰʪʘʙʫ 1:50000 ʫ ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʛʦ 

ʝʦʮʝʥʫ ʮʠʨʢʦʥ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʢʽʣʴʢʦʩʪʷʭ 46,69 ʢʛ/ʪ. ʎʠʨʢʦʥ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʙʢʘʪʘʥʠʭ ʟʝʨʝʥ, ʢʨʠʩʪʘʣʽʚ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʛʘʙʽʪʫʩʫ 

ʯʘʩʪʦ ʟ ʧʽʨʘʤʽʜʘʣʴʥʠʤʠ ʚʝʨʰʠʥʘʤʠ. ʈʦʟʤʽʨ ʟʝʨʝʥ 0,2ï0,7 ʤʤ. 

ʈʦʟʩʠʧʠ ʟʦʣʦʪʘ. ʈʦʟʩʠʧʥʘ ʟʦʣʦʪʦʥʦʩʥʽʩʪʴ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʜʦʩʣʽʜʞʝʥʘ ʚʢʨʘʡ ʧʦʛʘʥʦ. ɿʦʣʦʪʦ ʚ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʛʝʦʣʦʛʦ-ʢʘʨʪʫʚʘʣʴʥʠʭ 

ʨʦʙʦʪʘʭ. ɿʛʦʜʦʤ ʟ ʷʚʠʣʘʩʷ ʥʘʫʢʦʚʘ ʧʫʙʣʽʢʘʮʽʷ, ʫ ʷʢʽʡ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʜʘʥʽ 

ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʟʦʣʦʪʘ ʚ ʘʣʶʚʽʾ ʧʦʭʦʚʘʥʠʭ ʨʘʥʥʴʦʧʘʣʝʦʛʝʥʦʚʠʭ ʜʦʣʠʥ ʪʘ ʜʘʥʘ 

ʡʦʛʦ ʢʦʨʦʪʢʘ ʤʦʨʬʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ [56]. ʋ 1993 ʨʦʮʽ ʧʦʙʘʯʠʣʘ ʩʚʽʪ 

ʱʝ ʦʜʥʘ ʥʘʫʢʦʚʘ ʧʫʙʣʽʢʘʮʽʷ ʫ ʷʢʽʡ ʙʫʣʦ ʧʦʜʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʟʦʣʦʪʘ 

ʂʣʠʥʮʽ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʬʦʨʤʠ ʟʦʣʦʪʦʥʦʩʥʠʭ ʪʽʣ [70].  

ɿʛʦʜʦʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʠʧʦʤʦʨʬʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʨʝʜ ʥʴʦʛʦ ʙʽʩʤʫʪʚʤʽʩʥʝ ʟʦʣʦʪʦ ʪʘ ʤʘʣʴʜʦʥʽʪ (Au ï 65,2 %, Bi ï 

34,4 %), ʷʢʠʡ ʤʘʻ ʩʝʛʨʝʛʘʮʽʡʥʫ ʙʫʜʦʚʫ  (ʨʠʩ. 4.47 ʘ) [72].  
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜʚʠʱʝʥʽ ʚʤʽʩʪʠ ʙʽʩʤʫʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʫ 

ʨʦʟʩʠʧʥʦʤʫ ʟʦʣʦʪʽ ʟ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ [71, 74, 75, 76].  

ɿʘ ʤʦʨʬʦʣʦʛʽʻʶ ʩʝʨʝʜ ʟʝʨʝʥ ʟʦʣʦʪʘ ʧʝʨʝʚʘʞʘʶʪʴ ʛʨʫʜʢʠ, ʽʥʦʜʽ ʟ 

ʯʠʩʣʝʥʥʠʤʠ ʚʽʜʛʘʣʫʞʝʥʥʷʤʠ, ʢʫʣʝʧʦʜʽʙʥʽ ʽ ʢʦʨʦʪʢʦʩʪʦʚʯʘʩʪʽ, ʛʘʥʪʝʣʝʧʦʜʽʙʥʽ  

ʬʦʨʤʠ (ʨʠʩ. 4.47 ʙ, ʚ) [70, 72]. 

 

   

ʘ ʙ ʚ 

ʈʠʩ. 4.47 ʈʦʟʩʠʧʥʝ ʟʦʣʦʪʦ ʽ ʡʦʛʦ ʨʽʟʥʦʚʠʜʠ ʟ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ. ɿʙʽʣʴʰʝʥʦ ʚ 10 ʨʘʟ [7, 72] 

ʘ ï ʤʘʣʴʜʦʥʽʪ, ʙ ï,ʛʨʫʜʢʦʧʦʜʽʙʥʝ ʟʝʨʥʦ, ʚ ï. ʛʘʥʪʝʣʝʧʦʜʽʙʥʠʡ ʟʨʦʩʪʦʢ ʟʝʨʝʥ ʟʦʣʦʪʘ 

 

ɿʘ ʧʨʦʙʥʽʩʪʶ ʟʦʣʦʪʦ ʥʘʣʝʞʠʪʴ ʜʦ ʚʠʩʦʢʦʧʨʦʙʥʦʛʦ ʽ ʜʫʞʝ 

ʚʠʩʦʢʦʧʨʦʙʥʦʛʦ [70, 72]. ʈʦʟʤʽʨ ʟʝʨʝʥ ʟʦʣʦʪʘ ʨʽʟʥʠʡ ï ʚʽʜ 0,1 ʤʤ ʜʦ 3,5 ʤʤ 

[70, 72].  

ɿʦʣʦʪʦʥʦʩʥʽʩʪʴ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʦʙʫʤʦʚʣʝʥʘ ʟʘʢʣʘʜʘʥʥʷʤ ʾʭ ʚʦʜʦʪʦʢʽʚ ʫ ʤʝʞʘʭ ʟʚʽʪʨʝʥʠʭ ʛʥʝʡʩʽʚ 

ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ (ʨʠʩ. 4.48), ʷʢʘ ʤʽʩʪʠʪʴ ʨʫʜʦʧʨʦʷʚʠ ʽ ʨʦʜʦʚʠʱʘ 

(ʂʣʠʥʮʽʚʩʴʢʝ) ʟʦʣʦʪʘ. ʉʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʫʩʣʦʚʠʤ 

ʘʣʶʚʽʻʤ, ʩʢʣʘʜʝʥʠʤ ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ (ʜʠʚ ʨʠʩ. 4.1.1) ʟ 

ʢʨʫʧʥʠʤʠ ʣʫʩʢʘʤʠ ʙʽʦʪʠʪʫ.  
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ɿʦʣʦʪʦ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ 

ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚ ʥʝʨʽʚʥʦʩʪʷʭ ʧʣʦʪʠʢʘ ʪʘ ʚ ʨʫʩʣʦʚʦʤʫ ʘʣʶʚʽʾ, ʫʪʚʦʨʶʶʯʠ 

ʟʦʣʦʪʦʥʦʩʥʽ ʢʠʰʝʥʽ, ʷʤʠ, ʣʽʥʟʠ, ʩʪʨʽʯʢʠ ʽ ʧʦʪʦʢʠ ʨʦʟʩʽʶʚʘʥʥʷ  

 

  

ʈʠʩ. 4.48 ʐʪʫʯʥʝ ʚʽʜʩʣʦʥʝʥʥʷ ʟʦʣʦʪʦʚʤʽʩʥʠʭ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

(ʨʫʩʣʦʚʘ ʧʽʜʬʘʮʽʷ) [70, 72] 

 

ʅʘʷʚʥʠʡ ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʘʥʘʣʽʟ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʩʫʤʽʞʥʦʾ ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ï 

ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʛʨʘʥʽʪ-ʟʝʣʝʥʦʢʘʤ ʷʥʦʾ ʦʙʣʘʩʪʽ [77, 79, 121] 

ʜʦʟʚʦʣʠʣʠ ʥʘʤ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʡʤʦʚʽʨʥʦ ʟʥʘʯʥʦʛʦ ʟʦʣʦʪʦʥʦʩʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. ʅʘʰʽ ʧʨʠʧʫʱʝʥʥʷ 

ʟʨʦʙʣʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʤʘʛʤʘʪʠʯʥʠʭ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʽ 

ʦʩʘʜʦʚʠʭ ʟʦʣʦʪʦʥʦʩʥʠʭ ʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ ʫ ʤʝʞʘʭ ʧʦʰʠʨʝʥʥʷ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ [193] ʪʘ ʨʦʟʤʠʚ 

ʮʠʭ ʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ ʬʣʶʚʽʘʣʴʥʠʤʠ ʧʦʪʦʢʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ; 

ʥʘʷʚʥʦʩʪʽ ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ. 

ɿʦʢʨʝʤʘ, ʥʘʤʠ ʧʨʦʛʥʦʟʫʶʪʴʩʷ ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ ʚ ʤʝʞʘʭ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ ʜʦʣʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʥʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʠʚʫ ʛʥʝʡʩʽʚ ʯʝʯʝʣʽʾʚʩʴʢʦʾ ʩʚʽʪʠ, ʘʤʬʽʙʦʣʽʪʽʚ ʪʘ ʾʭ ʢʽʨ 
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ʚʠʚʽʪʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʾʭ ʨʦʟʩʠʧʥʦʾ ʟʦʣʦʪʦʥʦʩʥʦʩʪʽ.  

ʌʘʢʪ ʫʩʧʘʜʢʦʚʘʥʦʩʪʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʨʽʯʢʦʚʠʤʠ ʧʘʣʝʦʜʦʣʠʥʘʤʠ 

ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʾ ʨʽʯʢʦʚʦʾ ʧʘʣʝʦʩʽʪʢʠ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʭʨʦʥʦʣʦʛʽʯʥʠʡ ʪʨʘʥʟʠʪ ʨʝʯʦʚʠʥʠ (ʽ ʟʦʣʦʪʘ ʟʦʢʨʝʤʘ) ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʽʚʥʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʦ ʩʫʤʽʱʝʥʽ 

ʨʽʟʥʦʚʽʢʦʚʽ ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʨʦʩʪʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʦʛʦ 

ʩʫʤʽʱʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʨʦʟʩʠʧʽʚ ʟʦʣʦʪʘ ʤʦʞʝ ʙʫʪʠ ʜʽʣʷʥʢʘ ʚ ʤʝʞʘʭ ʂʘʥʽʚ-

ɿʚʝʥʠʛʦʨʦʜʩʴʢʦʾ ʧʘʣʝʦʜʦʣʠʥʠ (ʜʠʚ. ʨʠʩ. 4.49).  

ʊʫʪ, ʫ ʤʝʞʘʭ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʨʦʟʩʠʧʠ ʟʦʣʦʪʘ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʟʦʣʦʪʦʥʦʩʥʠʭ ʘʤʬʽʙʦʣʽʪʽʚ. ʋ ʧʽʩʣʷʘʣʴʙʩʴʢʠʡ ʯʘʩ ʟʦʣʦʪʦʥʦʩʥʽ 

ʚʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʙʫʣʠ ʯʘʩʪʢʦʚʦ ʨʦʟʤʠʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʨʽʯʢʦʚʠʤʠ ʧʘʣʝʦʜʦʣʠʥʘʤʠ (ʟ ʨʦʟʤʠʚʦʤ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ). ʅʘʩʣʽʜʢʦʤ ʪʘʢʦʛʦ ʨʦʟʤʠʚʫ ʻ ʭʨʦʥʦʣʦʛʽʯʥʠʡ ʪʨʘʥʟʠʪ 

ʨʝʯʦʚʠʥʠ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʽʚʥʽ ʽ ʯʘʩʪʢʦʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʯʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʘʣʶʚʽʶ ʟʘ ʨʘʭʫʥʦʢ ʨʝʯʦʚʠʥʠ ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʘʣʶʚʽʶ. ʋ ʟʚ ʷʟʢʫ ʟ ʮʠʤ ʤʠ ʧʨʦʛʥʦʟʫʻʤʦ ʥʘʷʚʥʽʩʪʴ 

ʨʦʟʩʠʧʥʦʛʦ ʟʦʣʦʪʘ ʽ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʤʫ ʘʣʶʚʽʾ. 

ʉʫʣʴʬʽʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ. ɺ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʘ ʜʽʘʛʝʥʝʪʠʯʥʘ ʪʘ 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʝʧʽʛʝʥʝʪʠʯʥʘ ʩʫʣʴʬʽʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ. ʉʝʨʝʜ ʩʫʣʴʬʽʜʽʚ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʨʠʪ, ʤʘʨʢʘʟʠʪ, ʤʝʣʴʥʠʢʦʚʽʪ, ʩʬʘʣʝʨʠʪ, ʙʨʘʚʦʽʪ, ʚʽʦʣʘʨʠʪ ʪʘ ʽʥ. 

ʉʫʣʴʬʽʜʠʟʘʮʽʷ ʚʽʜʢʣʘʜʽʚ ʧʦʰʠʨʝʥʘ ʚ ʨʽʟʥʠʭ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʠʭ ʪʠʧʘʭ 

ʚʫʛʣʝʚʤʽʩʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɿʥʘʯʥʽ ʧʨʦʷʚʠ ʩʫʣʴʬʽʜʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʚʠʢʣʠʥʶʚʘʥʥʷ ʟʦʥ ʧʣʘʩʪʦʚʦʛʦ ʦʢʠʩʥʝʥʥʷ [130]. 
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ʉʫʣʴʬʽʜʠ ʫʪʚʦʨʶʶʪʴ ʚʢʨʘʧʣʝʥʽʩʪʴ, ʪʦʢʽ ʧʨʦʞʠʣʢʠ, ʩʪʷʞʽʥʥʷ ʽ ʞʦʚʥʘ ʚ 

ʣʽʪʦʪʠʧʘʭ ʟʙʘʛʘʯʝʥʠʭ ʚʫʛʣʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ. ʇʦʜʝʢʫʜʠ ʩʫʣʴʬʽʜʠ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʮʝʤʝʥʪʽ ʧʽʩʢʦʚʠʢʽʚ.  

ʋʨʘʥʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ. ʋ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ ʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ 

ʧʦʚ ʷʟʘʥʽ ʫʨʘʥʦʚʽ ʨʦʜʦʚʠʱʘ ʜʝʚʣʘʜʽʚʩʴʢʦʛʦ ʪʠʧʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʫʨʘʥʦʚʦʨʫʜʥʠʡ ʨʘʡʦʥ [130]. ʋ ʤʝʞʘʭ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʫʨʘʥʦʚʦʨʫʜʥʦʛʦ ʨʘʡʦʥʫ ʚʠʨʦʙʥʠʯʥʠʢʘʤʠ ʫ ʨʽʟʥʽ ʨʦʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʽ ʜʝʪʘʣʴʥʦ 

ʨʦʟʚʽʜʘʥʽ ʉʘʜʦʚʝ, ɹʨʘʪʩʴʢʝ, ʉʘʬʦʥʽʚʩʴʢʝ, ɼʝʚʣʘʜʽʚʩʴʢʝ, ʅʦʚʦʛʫʨʽʾʚʩʴʢʝ, 

ʍʨʠʩʪʦʬʦʨʽʚʩʴʢʝ, ʍʫʪʦʨʩʴʢʝ ʪʘ ʽʥ. ʨʦʜʦʚʠʱʘ [130]. ɼʝʚʣʘʜʽʚʩʴʢʝ, ɹʨʘʪʩʴʢʝ ʽ 

ʅʦʚʦʛʫʨʽʾʚʩʴʢʝ ʨʦʜʦʚʠʱʘ ʪʷʞʽʶʪʴ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʴʦʚʦʾ ʯʘʩʪʠʥʠ 

ʧʘʣʝʦʨʫʩʝʣ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʉʘʜʦʚʝ, ʊʘʰʣʠʮʴʢʝ, ʍʫʪʦʨʩʴʢʝ, ʪʘ ʽʥʰʽ ʨʦʜʦʚʠʱʘ 

ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʧʨʠʙʦʨʪʦʚʠʭ ʯʘʩʪʠʥʘʭ ʧʘʣʝʦʜʦʣʠʥ [130]. ʋʨʘʥʦʚʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʙʫʨʦʤʫ ʚʫʛʽʣʣʽ, ʚʫʛʣʠʩʪʠʭ ʛʣʠʥʘʭ ʽ ʚʫʛʣʠʩʪʠʭ 

ʧʽʩʢʘʭ. 

ɺʚʘʞʘʶʪʴ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʫʨʘʥʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ 

ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, ʘ ʩʘʤʝ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʤʽʦʮʝʥʫ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ. ʅʘ 

ʛʝʥʝʟʠʩ ʫʨʘʥʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ ʫʪʚʦʨʝʥʥʷʭ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʪʘ ʜʞʝʨʝʣʘ 

ʫʨʘʥʫ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ. ɸ. ɸ. ʂʘʣʘʰʥʠʢ ʦʧʠʨʘʶʯʠʩʴ ʥʘ ʽʜʝʾ ɸ. ɸ. 

ɸʙʨʘʤʦʚʠʯʘ ʱʦʜʦ ʟʚ ʷʟʢʫ ʝʢʟʦʛʝʥʥʠʭ ʨʦʜʦʚʠʱ ʫʨʘʥʫ ʟ ʛʣʠʙʠʥʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʨʦʟʛʣʷʥʫʣʘ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦ-

ʝʢʟʦʛʝʥʥʦʾ ʫʨʘʥʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚ ʫʪʚʦʨʝʥʥʷʭ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʥʘ 

ʧʨʠʢʣʘʜʽ ɯʥʛʫʣʦ-ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʫ. ɺʦʥʘ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ ʟʚ ʷʟʦʢ 

ʫʨʘʥʦʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ ʟ ʥʝʦʪʝʢʪʦʥʽʯʥʠʤʠ ʜʠʩʣʦʢʘʮʽʷʤʠ ʜʦʚʛʦʞʠʚʫʯʠʭ 

ʨʦʟʣʘʤʽʚ ʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ ʧʝʨʝʪʠʥʫ ʟ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ 

ʧʘʣʝʦʜʦʣʠʥʘʤʠ. ɸ. ɸ. ʂʘʣʘʰʥʠʢ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʫʨʘʥʫ 
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ʥʘʜʭʦʜʠʣʘ ʟ ʨʫʜʦʥʦʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʟʘ ʟʦʥʘʤʠ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʱʦ 

ʢʦʥʪʨʦʣʶʶʪʴ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ.  

ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʤʦʜʝʣʽ ʫʪʚʦʨʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʝʧʽʛʝʥʝʪʠʯʥʠʭ 

ʨʦʜʦʚʠʱ ʫʨʘʥʫ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʄ. ʄ. ʇʝʪʨʦʚʠʤ, ɺ. ɻ. ʗʟ̔ʢʦʚʠʤ, 

ʍ. ɹ. ɸʫʙʘʢʽʨʦʚʠʤ ʪʘ ʽʥ. ʜʣʷ ʫʨʘʥʦʚʠʭ ʨʦʜʦʚʠʱ ʂʘʟʘʭʩʪʘʥʫ ʽ ʤʦʜʝʣʽ 

ɻ. ʏʫʨʟʽʥʘ ʪʘ ʄ. ʄʘʢʘʨʝʥʢʦ ʜʣʷ ʙʫʨʦʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ ɼʥʽʧʨʦʙʘʩʫ (ʟʚ ʷʟʦʢ 

ʟʨʫʜʝʥʽʥʥʷ ʟ ʟʦʥʘʤʠ ʛʨʫʥʪʦʚʦʛʦ ʧʦʰʘʨʦʚʦʛʦ ʦʢʠʩʥʝʥʥʷ ʚ ʧʨʦʥʠʢʥʠʭ 

ʚʫʛʽʣʴʥʠʭ ʪʦʚʱʘʭ), ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʝʥʜʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʚʽʜʽʛʨʘʚ ʟʥʘʯʥʫ ʨʦʣʴ 

ʷʢ ʜʞʝʨʝʣʦ ʫʨʘʥʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʫʨʘʥʦʚʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʾ 

ʬʦʨʤʘʮʽʡʥʦʾ ʦʜʠʥʠʮʽ, ʘʣʝ ʚʠʨʽʰʘʣʴʥʠʤʠ ʚ ʫʪʚʦʨʝʥʥʽ ʫʨʘʥʦʚʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ, 

ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʣʽʪʦʣʦʛʽʯʥʠʡ ʯʠʥʥʠʢ, ʘʜʞʝ ʜʦʙʨʝ ʚʽʜʦʤʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

ʨʫʜʥʦʾ ʨʝʯʦʚʠʥʠ ʥʝ ʟʘʚʞʜʠ ʩʧʨʠʯʠʥʶʻ ʫʪʚʦʨʝʥʥʷ ʨʦʜʦʚʠʱ.  

ʇʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʧʦʨʦʜʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʤʽʩʪʷʪʴ ʫʨʘʥʦʚʫ 

ʤʽʥʝʨʘʣʽʟʘʮʽʶ. ɻʽʧʝʨʛʝʥʥʽ ʧʨʦʮʝʩʠ ʟʘʙʝʟʧʝʯʠʣʠ ʽʥʪʝʥʩʠʚʥʝ ʭʽʤʽʯʥʝ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʠʭ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ, ʷʢʽ ʪʝʞ ʤʘʶʪʴ ʫʨʘʥʦʚʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ. ɿʘ ʧʨʦʮʝʩʽʚ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʫʨʘʥ ʧʝʨʝʭʦʜʠʚ ʫ ʛʽʜʨʦʛʝʥʥʽ ʬʦʨʤʠ ʽ ʘʢʪʠʚʥʦ ʧʝʨʝʨʦʟʧʦʜʽʣʷʚʩʷ 

ʫ ʧʨʦʬʽʣʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʈʦʟʤʠʚ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʨʝʯʦʚʠʥʠ ʢʽʨ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʤʝʞʘʭ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ ʧʨʠʟʚʝʣʦ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʪʦʚʱ, ʩʢʣʘʜʝʥʠʭ ʧʦʨʦʜʘʤʠ ʨʽʟʥʦʛʦ 

ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʬʘʮʽʘʣʴʥʦʾ ʥʘʣʝʞʥʦʩʪʽ. ɻʨʫʥʪʦʚʽ ʚʦʜʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ 

ʧʦ ʢʦʨʽ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʤʽʩʪʷʪʴ ʧʽʜʚʠʱʝʥʽ 

ʚʤʽʩʪʠ ʫʨʘʥʫ (ʜʦ 3Å10
-4 
ʛ/ʣ) [130].  

ʗʢ ʥʘʤʠ ʟʘʟʥʘʯʘʣʦʩʷ, ʫ ʙʫʜʦʚʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʾ ʪʦʚʱʽ ʚʠʦʢʨʝʤʣʝʥʦ 

ʧʽʜʚʫʛʽʣʴʥʠʡ ʽ ʥʘʜʚʫʛʽʣʴʥʠʡ ʛʦʨʠʟʦʥʪʠ, ʷʢʽ ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ ʛʨʘʚʽʡʥʦ-

ʧʽʱʘʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʟ ʧʦʨʽʚʥʷʥʦ ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ; 

ʦʢʨʽʤ ʪʦʛʦ, ʚ ʧʦʢʣʘʜʘʭ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʤʽʩʪʷʪʴʩʷ ʧʨʦʰʘʨʢʠ ʧʽʩʢʫ. ʎʝ 
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ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʫ ʚʦʜʥʫ ʽ ʧʦʚʽʪʨʷʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ. ʇʝʨʝʚʘʞʘʥʥʷ ʫ 

ʨʦʟʨʽʟʽ ʧʽʱʘʥʠʭ ʚʦʜʦʧʨʦʥʠʢʥʠʭ ʧʦʨʽʜ ʥʘʜ ʛʣʠʥʠʩʪʠʤʠ ʪʘ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ 

ʛʣʠʥʠʩʪʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʧʽʱʘʥʠʭ ʫʪʚʦʨʝʥʥʷʭ ʟʘʙʝʟʧʝʯʠʣʠ ʚʽʣʴʥʫ ʤʽʛʨʘʮʽʶ 

ʛʨʫʥʪʦʚʠʭ ʽ ʤʽʞʧʣʘʩʪʦʚʠʭ ʚʦʜ. ʇʨʦʮʝʩʠ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ 

ʫʨʘʥʦʚʦʛʦ ʨʫʜʦʛʝʥʝʟʫ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʝʥʝʨʛʝʪʠʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʨʫʜʦʚʤʽʩʥʠʭ ʧʦʨʽʜ. ɯʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʝʧʽʛʝʥʝʪʠʯʥʘ ʫʨʘʥʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʤʘʻ 

ʘʬʘʮʽʘʣʴʥʫ ʧʨʠʫʨʦʯʝʥʽʩʪʴ, ʪʽʩʥʠʡ ʟʚ ʷʟʦʢ ʟ ʧʦʨʦʜʘʤʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʚʽʜʥʦʚʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ, ʷʢʽʩʪʶ ʽ ʬʦʨʤʦʶ 

ʨʦʟʧʦʜʽʣʫ ʚʫʛʣʝʬʽʢʦʚʘʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʷʚʥʽʩʪʶ ʜʠʩʫʣʴʬʽʜʽʚ 

ʟʘʣʽʟʘ, ʰʘʨʫʚʘʪʠʭ ʩʠʣʽʢʘʪʽʚ, ʩʠʜʝʨʠʪʫ. ɯʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʝʧʽʛʝʥʝʪʠʯʥʝ ʫʨʘʥʦʚʝ 

ʟʨʫʜʝʥʽʥʥʷ (ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʨʘʥʦʤ (ʧʝʨʝʚʘʞʘʻ), ʫʨʘʥʦʚʦʶ ʯʝʨʥʶ, 

ʫʨʘʥʽʣʜʽʘʢʚʘʢʘʙʦʥʘʪʦʤ, ʫʨʘʥʽʣʪʨʠʢʘʨʙʦʥʘʪʦʤ) ʫʪʚʦʨʠʣʦʩʷ ʫ ʙʫʨʦʤʫ ʚʫʛʽʣʣʽ 

ʥʘ ʚʽʜʥʦʚʥʦʤʫ ʛʝʦʭʽʤʽʯʥʦʤʫ ʙʘʨ ʻʨʽ ʢʠʩʝʥʴʚʤʽʩʥʠʤʠ ʛʨʫʥʪʦʚʠʤʠ ʽ 

ʧʣʘʩʪʦʚʠʤʠ ʚʦʜʘʤʠ ʥʘ ʤʝʞʽ ʟ ʦʢʠʩʣʝʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʋ ʙʫʨʦʚʫʛʽʣʴʥʠʭ 

ʧʣʘʩʪʘʭ ʫʨʘʥʦʚʝ ʟʨʫʜʝʥʽʥʥʷ ʬʦʨʤʫʚʘʣʦʩʷ ʚ ʢʨʘʡʦʚʠʭ ʯʘʩʪʠʥʘʭ ʟʦʥ 

ʚʠʢʣʠʥʶʚʘʥʥʷ ʽ ʚ ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ, ʨʽʜʰʝ ʚ ʡʦʛʦ ʧʽʜʦʰʚʽ ʥʘ ʤʝʞʽ ʟ 

ʚʦʜʦʧʨʦʥʠʢʥʠʤʠ ʦʢʠʩʥʝʥʠʤʠ ʪʝʨʠʛʝʥʥʠʤʠ ʧʦʨʦʜʘʤʠ ʥʘʜʚʫʛʽʣʴʥʠʭ ʽ 

ʧʽʜʚʫʛʽʣʴʥʠʭ ʧʣʘʩʪʽʚ. ʌʘʮʽʘʣʴʥʦ-ʣʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʧʦʨʽʜ, 

ʱʦ ʧʽʜʩʪʝʣʷʶʪʴ ʽ ʧʝʨʝʢʨʠʚʘʶʪʴ ʙʫʨʦʚʫʛʽʣʴʥʽ ʧʣʘʩʪʠ, ʟʘ ʷʢʠʤʠ ʨʦʟʚʠʚʘʣʠʩʷ 

ʟʦʥʠ ʛʨʫʥʪʦʚʦʛʦ ʽ ʧʣʘʩʪʦʚʦʛʦ ʦʢʠʩʥʝʥʥʷ, ʚʽʜʽʛʨʘʚʘʣʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʨʦʟʧʦʜʽʣʽ ʟʨʫʜʝʥʽʥʥʷ ʪʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʣʠ ʚʝʣʠʯʠʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʫʨʘʥʫ. ɿʦʥʘ ʫʨʘʥʦʚʦʛʦ ʟʨʫʜʝʥʽʥʥʷ ʩʧʽʚʧʘʜʘʻ ʟ ʟʦʥʦʶ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʩʽʨʢʦʚʦʜʥʝʚʦʛʦ ʽ ʩʦʨʙʮʽʡʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʤʽʩʪʷʪʴ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫʩʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʽ 

ʛʝʥʝʪʠʯʥʽ ʪʠʧʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʦ-

ʜʦʣʠʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʧʝʚʥʠʭ ʬʘʮʽʘʣʴʥʠʭ ʫʤʦʚ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʚ 
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ʛʝʥʝʪʠʯʥʫ ʘʩʦʮʽʘʮʽʶ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ʏʘʩʪʠʥʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʨʦʟʩʠʧʠ 

ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ) ʧʦʚôʷʟʘʥʘ ʟ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʶ ʩʪʘʜʽʻʶ 

ʣʽʪʦʛʝʥʝʟʫ (ʜʝʣʶʚʽʘʣʴʥʠʡ, ʧʨʦʣʶʚʽʘʣʴʥʠʡ, ʘʣʶʚʽʘʣʴʥʠʡ ʛʝʥʝʪʠʯʥʽ ʪʠʧʠ, 

ʨʫʩʣʦʚʠʡ, ʟʘʧʣʘʚʥʠʡ, ʟʘʧʣʘʚʥʦ-ʦʟʝʨʥʠʡ ʢʦʤʧʣʝʢʩʠ).  

ʈʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ, ʟʦʣʦʪʘ, ʮʠʨʢʦʥʫ ʧʦʯʘʣʠ ʬʦʨʤʫʚʘʪʠʩʷ ʱʝ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʧʘʣʝʦʜʦʣʠʥ. ʏʝʨʝʟ ʪʝ, ʱʦ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʚʦʜʦʪʦʢʠ 

ʚʠʨʦʙʣʷʣʠ ʩʚʦʾ ʨʫʩʣʘ ʚ ʝʣʶʚʽʘʣʴʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʪʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʤʫ 

ʘʣʶʚʽʾ, ʚʘʞʢʽ ʤʽʥʝʨʘʣʠ ʥʘʜʭʦʜʠʣʠ ʫ ʬʣʶʚʽʘʣʴʥʽ ʧʦʪʦʢʠ ʚʞʝ ʥʘ ʩʪʘʜʽʾ 

ʟʘʨʦʜʞʝʥʥʷ ʧʘʣʝʦʛʽʜʨʦʩʽʪʢʠ. ʋ ʮʝʡ ʯʘʩ ʧʝʨʝʚʘʞʘʣʠ ʜʝʣʶʚʽʘʣʴʥʠʡ, 

ʧʨʦʣʶʚʽʘʣʴʥʠʡ ʛʝʥʝʪʠʯʥʽ ʪʠʧʠ ʨʦʟʩʠʧʽʚ ʟ ʧʽʜʣʝʛʣʠʤ ʟʥʘʯʝʥʥʷʤ ʘʣʶʚʽʘʣʴʥʦʛʦ. 

ʅʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʧʘʣʝʦʜʦʣʠʥ ʨʦʟʩʠʧʠ ʫʪʚʦʨʶʚʘʣʠʩʷ ʙʝʟʧʦʩʝʜʥʴʦ 

ʧʦʙʣʠʟʫ ʢʦʨʽʥʥʠʭ ʜʞʝʨʝʣ ʯʠ ʧʨʦʤʽʞʥʠʭ ʢʦʣʝʢʪʦʨʽʚ (ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʘʧʪ-

ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ) ʽ ʟʘʧʦʚʥʶʚʘʣʠ ʥʝʨʽʚʥʦʩʪʽ 

ʧʣʦʪʠʢʘ ʯʠ ʬʦʨʤʫʚʘʣʠ ʜʝʣʶʚʽʘʣʥʦ-ʘʣʶʚʽʘʣʴʥʽ ʪʽʣʘ ʩʧʦʚʟʘʥʥʷ ʥʘ ʩʭʠʣʘʭ 

ʧʘʣʝʦʜʦʣʠʥ ʽ ʧʨʦʣʶʚʽʘʣʴʥʦ-ʘʣʶʚʽʘʣʴʥʽ ʢʦʥʫʩʠ ʚʠʥʦʩʫ. ʈʦʟʩʠʧʠ ʤʽʩʪʠʣʠ 

ʢʦʨʠʩʥʠʡ ʢʦʤʧʦʥʝʥʪ ʫ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʘʣʝ ʤʘʣʠ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʽ 

ʧʦʪʫʞʥʽʩʪʴ. ʋ ʧʣʠʥʽ ʨʦʟʚʠʪʢʫ ʬʣʶʚʽʘʣʴʥʦʾ ʛʽʜʨʦʩʽʪʢʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʚʦʜʥʦʩʪʽ ʧʦʯʘʣʠ ʫʪʚʦʨʶʚʘʪʠʩʷ ʨʦʟʩʠʧʠ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʫ 

ʨʫʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩ.̔ ɺʘʞʢʽ ʤʽʥʝʨʘʣʠ ʫʪʚʦʨʶʚʘʣʠ ʨʫʜʦʥʦʩʥʽ ʪʽʣʘ ʧʣʘʩʪʦʚʦʾ, 

ʢʫʣʽʩʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʚ ʧʨʠʧʣʦʪʠʢʦʚʦʤʫ ʰʘʨʽ ʽ ʚʠʩʦʢʦ ʥʘʜ ʥʠʤ. ʇʽʩʣʷ 

ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʬʽʣʶ ʨʽʚʥʦʚʘʛʠ, ʬʣʶʚʽʘʣʴʥʽ ʧʦʪʦʢʠ ʧʦʯʘʣʠ ʨʦʟʰʠʨʶʚʘʪʠ ʩʚʦʾ 

ʨʫʩʣʘ, ʷʢʽ ʽʥʪʝʥʩʠʚʥʦ ʤʽʛʨʫʚʘʣʠ ʽ ʤʝʘʥʜʨʫʚʘʣʠ ʚ ʤʝʞʘʭ ʢʦʥʪʫʨʫ 

ʧʘʣʝʦʜʝʧʨʝʩʽʡ, ʨʦʟʤʠʚʘʶʯʠ ʚʞʝ ʩʬʦʨʤʦʚʘʥʽ ʨʦʟʩʠʧʠ, ʘʙʦ ʞ ʨʦʟʛʘʣʫʞʫʚʘʣʠʩʴ, 

ʦʤʠʥʘʶʯʠ ʩʪʽʡʢʽ ʜʦ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʧʦʨʦʜʠ. ʈʦʟʰʠʨʝʥʥʷ ʢʦʥʪʫʨʫ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʧʦʪʦʢʫ ʩʧʨʠʯʠʥʶʚʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʰʠʨʦʢʠʭ ʟʘʧʣʘʚ, ʜʝ ʧʝʨʝʚʘʞʘʣʠ ʟʘʩʪʽʡʥʽ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʟʘ ʷʢʠʭ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʣʘʩʷ ʚʦʣʦʛʦʣʶʙʠʚʘ 

ʨʦʩʣʠʥʥʽʩʪʴ, ʷʢʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʣʘ ʦʩʥʦʚʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ. 
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ʇʽʩʣʷ ʚʠʨʦʙʣʝʥʥʷ ʨʽʯʢʦʶ ʧʨʦʬʽʣʶ ʨʽʚʥʦʚʘʛʠ ʽ ʚʥʘʩʣʽʜʦʢ 

ʧʽʜʧʨʫʜʞʫʚʘʥʥʷ ʜʝʣʴʪʠ ʤʦʨʩʴʢʠʤʠ ʚʦʜʘʤʠ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ ʨʽʯʢʦʚʠʭ 

ʚʦʜʦʪʦʢʽʚ ʙʫʚ ʩʧʦʚʽʣʴʥʝʥʠʤ, ʘ ʥʘ ʦʢʨʝʤʠʭ ʦʙʰʠʨʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʧʣʘʚʠ ʤʘʚ 

ʟʘʩʪʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʟʘʨʦʩʪʘʥʥʷ ʟʘʧʣʘʚ ʚʦʣʦʛʦʣʶʙʥʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʨʦʟʚʠʪʦʢ ʟʘʧʣʘʚʥʦ-ʙʦʣʦʪʥʠʭ ʫʤʦʚ. ʊʘʢʽ ʫʤʦʚʠ ʙʫʣʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʠʧʽʚ. ɺʽʜʤʝʨʣʘ ʦʨʛʘʥʽʢʘ ʽʥʪʝʥʩʠʚʥʦ 

ʥʘʛʨʦʤʘʜʞʫʚʘʣʘʩʷ ʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʦʩʘʜʘʭ. ʌʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʠʭ 

ʧʦʢʣʘʜʽʚ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʚʽʜʙʫʣʦʩʷ ʥʘ ʩʪʘʜʽ ʾʜʽʘʛʝʥʝʟʫ ʥʘ ʷʢʽʡ ʦʩʘʜ, ʟʙʘʛʘʯʝʥʠʡ 

ʬʽʪʦʦʨʛʘʥʽʢʦʶ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʟʘ ʦʙʰʠʨʥʠʭ ʟʘʧʣʘʚʥʦ-ʙʦʣʦʪʥʠʭ ʫʤʦʚ 

ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʙʫʨʝ ʚʫʛʽʣʣʷ. 

ʅʝʪʨʠʚʘʣʝ ʧʦʥʦʚʣʝʥʥʷ ʨʫʩʣʦʚʠʭ ʫʤʦʚ ʦʙʫʤʦʚʠʣʦ ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʞʚʫʛʽʣʴʥʠʭ ʧʽʱʘʥʠʭ ʣʽʪʦʬʘʮʽʡ, ʯʘʩʪʢʦʚʦ ʟʙʘʛʘʯʝʥʠʭ ʾʭ ʚʘʞʢʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ. ʆʜʥʘʢ, ʥʝʟʥʘʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʤʽʞʚʫʛʽʣʴʥʠʭ ʨʫʩʣʦʚʠʭ ʧʽʱʘʥʠʭ 

ʣʽʪʦʬʘʮʽʡ, ʾʭ ʥʝʚʠʪʨʠʤʘʥʽʩʪʴ ʟʘ ʣʘʪʝʨʘʣʣʶ ʪʘ ʥʝ ʜʫʞʝ ʚʠʩʦʢʽ ʚʤʽʩʪʠ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚ ʨʦʙʣʷʪʴ ʾʭ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʠʤʠ.  

ɼʠʬʝʨʝʥʝʮʽʡʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ ʪʘ 

ʟʤʽʥʘ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʦʩʘʜʽʚ ʟʙʘʛʘʯʝʥʠʭ ʬʽʪʦʦʨʛʘʥʽʢʦʶ (ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚʫʛʽʣʴʥʠʡ ʛʦʨʠʟʦʥʪ) ʩʧʨʠʯʠʥʠʣʠ ʧʦʥʦʚʣʝʥʥʷ ʨʫʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ, 

ʽʥʪʝʥʩʠʚʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʦʙʣʘʩʪʝʡ ʜʝʥʫʜʘʮʽʾ ʽ 

ʫʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʾ ʪʦʚʱʽ ʨʫʩʣʦʚʠʭ ʧʽʱʘʥʠʭ ʣʽʪʦʬʘʮʽʡ, ʟʙʘʛʘʯʝʥʠʭ ʚʘʞʢʠʤʠ 

ʤʽʥʝʨʘʣʘʤʠ. ɽʨʦʟʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʮʝʡ ʯʘʩ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ, ʘ ʢʦʨʽʥʥʽ ʜʞʝʨʝʣʘ 

ʽ ʧʨʦʤʽʞʥʽ ʢʦʣʝʢʪʦʨʠ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʜʘʣʽ ʚʽʜ 

ʧʘʣʝʦʜʦʣʠʥ, ʘʙʦ ʙʫʣʠ ʧʝʨʝʢʨʠʪʽ ʥʘ ʪʦʡ ʯʘʩ ʩʬʦʨʤʦʚʘʥʠʤ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤ 

ʘʣʶʚʽʻʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʷʚʣʝʥʥʷ ʨʦʟʩʠʧʥʠʭ ʨʦʜʦʚʠʱ ʚ ʤʝʞʘʭ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʚ ʷʟʘʥʽ ʣʠʰʝ ʟ 

ʨʘʥʥʽʤ ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʧʘʣʝʦʛʽʜʨʦʩʽʪʢʠ, ʥʘ ʷʢʦʤʫ ʧʘʣʝʦʚʦʜʦʪʦʢʠ 

ʚʠʨʦʙʣʷʶʯʠ ʩʚʦʾ ʨʫʩʣʘ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʠʣʠ ʝʨʦʟʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʇʽʩʣʷ 
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ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʬʽʣʶ ʨʽʚʥʦʚʘʛʠ ʬʣʶʚʽʘʣʴʥʽ ʚʦʜʦʪʦʢʠ ʤʘʣʠ ʩʧʦʢʽʡʥʠʡ, 

ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʥʝ ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥʶ ʨʦʟʩʠʧʽʚ ʚʘʞʢʠʭ 

ʤʽʥʝʨʘʣʽʚ.  

ʉʫʣʴʬʽʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʧʦʚ ʷʟʘʥʘ ʟ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʩʫʣʴʬʽʜʽʚ ʟ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʽʩʥʫʚʘʥʥʷʤ 

ʚʽʜʥʦʚʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ ʫʤʦʚ, ʧʦʚ ʷʟʘʥʠʭ ʟʽ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʚ ʦʩʘʜʘʭ ʷʢ ʨʫʩʣʦʚʠʭ, ʟʘʧʣʘʚʥʠʭ ʪʘʢ ʽ ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ ʧʽʜʬʘʮʽʡ.  

ʋʨʘʥʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʤʘʻ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʝʧʽʛʝʥʝʪʠʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʽ 

ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʩʪʘʜʽʷʭ ʜʽʘʛʝʥʝʟʫ ʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʠʚʥʦʩʦʤ 

ʨʝʯʦʚʠʥʠ ʫ ʛʽʜʨʦʛʝʥʥʽʡ ʬʦʨʤʽ ʛʨʫʥʪʦʚʠʤʠ ʽ ʧʣʘʩʪʦʚʠʤʠ ʚʦʜʘʤʠ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4. ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʚʽʪʽʚ ʟ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ɸʨʢʫʰʽʚ ʪʝʨʠʪʦʨʽʾ ʤʘʩʰʪʘʙʫ 1:50000 

ʩʪʚʦʨʝʥʘ ʩʭʝʤʘ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ 

ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɿ ʷʩʦʚʘʥʦ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʤʝʞʘʭ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʧʘʣʝʦʜʦʣʠʥ. 

ʋʪʦʯʥʝʥʦ ʣʽʪʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʪʘ ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ.  

ɿ ʷʩʦʚʘʥʦ, ʱʦ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʬʣʶʚʽʘʣʴʥʽ ʚʦʜʦʪʦʢʠ ʯʘʩʪʢʦʚʦ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʫʩʧʘʜʢʦʚʫʚʘʣʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʨʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʯʘʩʪʢʦʚʦʛʦ, ʘ ʽʥʦʜʽ ʡ ʧʦʚʥʦʛʦ ʨʦʟʤʠʚʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʧʘʣʝʦʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʪʘ ʧʝʨʝʚʽʜʢʣʘʜʘʥʥʷ ʾʭ ʤʘʪʝʨʽʘʣʫ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʽʚʥʽ. ʉʫʤʽʱʝʥʥʷ ʩʭʝʤ ʧʦʰʠʨʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʽ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʘ ʛʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʯʘʩʪʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʤʝʞʘʤʠ 

ʧʦʰʠʨʝʥʥʷ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ.  

ʆʙʛʨʫʥʪʦʚʘʥʦ, ʱʦ ʚ ʤʝʞʘʭ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦ ʩʫʤʽʱʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʽ ʨʽʟʥʦʬʘʮʽʘʣʴʥʠʭ ʨʦʟʩʠʧʽʚ 

ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʣʷʥʢʠ ʫʩʧʘʜʢʦʚʘʥʦʩʪʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʶ 

ʛʽʜʨʦʤʝʨʝʞʝʶ ʙʽʣʴʰ ʜʘʚʥʴʦʾ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʾ ʛʽʜʨʦʤʝʨʝʞʽ ʤʦʞʫʪʴ 
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ʩʣʫʛʫʚʘʪʠ ʧʦʰʫʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʥʘ ʧʦʢʣʘʜʠ ʽʣʴʤʝʥʽʪʫ, ʟʦʣʦʪʘ, ʷʢʽ ʩʢʣʘʜʝʥʽ 

ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ.  

ʅʘʚʝʜʝʥʦ ʢʦʨʦʪʢʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʙʫʨʝ 

ʚʫʛʽʣʣʷ, ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ, ʮʠʨʢʦʥʫ, ʟʦʣʦʪʘ, ʩʽʣʴʬʽʜʥʘ ʪʘ 

ʫʨʘʥʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ), ʷʢʽ ʚʤʽʱʫʶʪʴ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ 

ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ. 

ɼʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʤʝʞʘʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʽʣʷʥʦʢ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʪʘ ʧʦʙʫʜʦʚʘʥʦ 

ʮʠʬʨʦʚʽ ʾʭ (ʚʪʦʨʠʥʥʽ ʢʘʦʣʽʥʠ, ʙʫʨʝ ʚʫʛʽʣʣʷ, ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ) ʤʦʜʝʣʽ: 

ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʦʰʚʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱ; ʧʦʪʫʞʥʦʩʪʝʡ ʧʦʢʣʘʜʽʚ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʚʤʽʱʫʶʯʠʭ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʣʽʪʦʬʘʮʽʡ; 

ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʽʣʴʤʝʥʽʪʫ ʚ ʤʝʞʘʭ ʨʦʟʩʠʧʫ. ʂʘʨʪʦʛʨʘʬʽʯʥʽ ʧʦʙʫʜʦʚʠ 

ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʽʪ ʟ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʩʚʦʻʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙ ʻʢʪʽʚ. 
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ʈʆɿɼɯʃ 5  

ɽɺʆʃʖʎɯʗ ʂʆʅʊʀʅɽʅʊɸʃʔʅʆɻʆ ʂʈɽʁɼɸ-ʇɸʃɽʆɻɽʅʆɺʆɻʆ 

ʃɯʊʆɻɽʅɽɿʋ ɺ ʄɽɾɸʍ ʎɽʅʊʈɸʃʔʅʆɰ ʏɸʉʊʀʅʀ 

ʋʂʈɸɰʅʉʔʂʆɻʆ ʑʀʊɸ 

 

ʋ ʭʦʜʽ ʽʩʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ ʩʬʦʨʤʫʚʘʣʠʩʷ ʨʽʟʥʽ ʟʘ ʚʽʢʦʤ, ʛʝʥʝʟʠʩʦʤ, ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ, ʨʝʯʦʚʠʥʥʠʤ  

ʩʢʣʘʜʦʤ ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʢʣʘʜʥʠʭ ʩʧʦʣʫʯʝʥʥʷʭ ʤʽʞ ʩʦʙʦʶ, 

ʫʩʢʣʘʜʥʝʥʽ ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʨʽʟʥʦʛʦ ʨʘʥʛʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ, ʛʣʠʙʠʥʦʶ ʟʘʢʣʘʜʘʥʥʷ, ʧʨʦʩʪʦʨʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ, ʪʘ 

ʤʽʩʪʷʪʴ ʩʪʨʦʢʘʪʫ ʤʽʥʝʨʘʣʽʟʘʮʽʶ, ʟʦʢʨʝʤʘ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʫ, 

ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʫ, ʤʽʜʥʦ-ʥʽʢʝʣʝʚʫ, ʩʚʠʥʝʮ-ɹʮʠʥʢʦʚʫ, ʮʠʨʢʦʥʽʻʚʫ, 

ʪʠʪʘʥʦʚʫ, ʫʨʘʥʦʚʫ ʪʘ ʽʥ. ʉʢʣʘʜʥʘ ʨʦʟʣʘʤʥʦ-ʙʣʦʢʦʚʘ ʪʝʢʪʦʥʽʢʘ ʦʙʫʤʦʚʠʣʠ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʷʢ ʚʟʜʦʚʞ ʜʠʟôʶʥʢʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʘʢ ʽ 

ʚʟʜʦʚʞ ʢʦʥʪʘʢʪʽʚ ʨʽʟʥʠʭ ʟʘ ʚʽʢʦʤ, ʛʝʥʝʟʠʩʦʤ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʜ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ ʽ ʩʪʚʦʨʝʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ.  

ɼʦ ʧʦʯʘʪʢʫ ʢʨʝʡʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜʙʫʣʘʩʷ ʨʝʛʨʝʩʽʷ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, 

ʚʩʪʘʥʦʚʠʚʩʷ ʩʪʘʙʽʣʴʥʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʨʝʞʠʤ ʽ ʚʽʜʙʫʣʘʩʷ ʧʝʥʝʧʣʝʥʽʟʘʮʽʷ 

ʨʝʣʴʻʬʫ. ɿʘ ʫʤʦʚ ʛʫʤʽʜʥʦʛʦ ʢʣʽʤʘʪʫ ʟʘ ʧʦʨʦʜʘʤʠ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʛʝʥʝʟʠʩʫ ʽ 

ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʧʦʪʫʞʥʘ ʢʘʦʣʽʥʦʚʘ ʽ ʣʘʪʝʨʠʪʥʘ ʢʦʨʘ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʧʣʦʱʦʚʦʛʦ ʽ ʣʽʥʽʡʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʷʢʠʡ ʚʠʟʥʘʯʘʚʩʷ ʤʽʥʝʨʘʛʝʥʽʻʶ ʧʦʨʽʜ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʪʠʧʦʤ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ ʽʥʰʠʤʠ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ.  

ɿʘ ʛʽʧʝʨʛʝʥʥʠʭ ʫʤʦʚ ʚʽʜʙʫʣʦʩʷ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʧʨʦʬʽʣʶ ʢʦʨʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʧʝʪʨʦʪʠʧʫ ʚʠʭʽʜʥʠʭ ʧʦʨʽʜ ʪʘ ʧʝʨʝʚʘʞʘʶʯʠʤ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʤʽʥʝʨʘʣʴʥʦ-ʛʝʦʭʽʤʽʯʥʽ ʟʦʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʬʽʣʶ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʟʦʥʠ ʚʽʜʙʫʚʩʷ 
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ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʧʨʦʬʽʣʝʤ ʽ ʬʦʨʤʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʷʢ ʟʘʣʠʰʢʦʚʠʭ, ʪʘʢ ʽ ʛʽʧʝʨʛʝʥʥʠʭ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʣʘʪʬʦʨʤʥʫ ʢʦʥʪʠʥʝʪʘʣʴʥʫ 

ʛʫʤʽʜʥʫ ʝʣʶʚʽʘʣʴʥʫ ʢʘʦʣʽʥʦ- ʙʦʢʩʠʪʦ- ʽʣʴʤʝʥʽʪʦ- ʮʠʨʢʦʥʦ- ʟʦʣʦʪʦ- 

ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʥʦʩʥʫ ʩʫʙʬʦʨʤʘʮʽʶ. 

ʅʘ ʧʦʯʘʪʢʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʚʽʜʙʫʣʦʩʷ ʝʧʝʡʨʦʛʝʥʽʯʥʝ 

ʧʽʜʥʷʪʪʪʷ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʧʦʥʠʞʝʥʥʥʷ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʪʘ ʟʘʢʣʘʜʝʥʥʷ 

ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ. ʈʽʟʥʘ ʪʝʢʪʦʥʽʯʥʘ ʨʫʭʦʤʽʩʪʴ ʢʨʫʧʥʠʭ 

ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ 

ʦʙʫʤʦʚʠʣʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʨʠʩʠ ʜʘʚʥʴʦʛʦ ʨʝʣʴʻʬʫ. 

ʅʘ ʧʦʯʘʪʢʫ ʨʘʥʥʴʦʾ ʢʨʝʡʜʠ ʪʝʨʠʪʦʨʽʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʷʚʣʷʣʘ ʩʦʙʦʶ ʩʫʭʦʜʽʣ ʟ ʫʩʧʘʜʢʦʚʘʥʠʤ ʟ ʧʽʟʥʴʦʾ ʶʨʠ 

ʘʨʠʜʥʠʤ ʢʣʽʤʘʪʦʤ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʦʙʫʤʦʚʠʣʘ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʠʣʦ ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʤʝʞʘʭ ʩʫʭʦʜʦʣʫ ʨʽʯʢʦʚʠʭ ʧʦʩʪʽʡʥʠʭ ʜʦʣʠʥ, ʷʢʝ ʟʘʚʝʨʰʠʣʦʩʴ ʥʘʧʨʠʢʽʥʮʽ 

ʙʘʨʝʤʫ.  

ʋ ʙʝʨʽʘʩ-ʚʘʣʘʥʞʠʥʩʴʢʠʡ ʯʘʩ ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʷʚʣʷʣʘ ʩʦʙʦʶ 

ʚʠʨʽʚʥʷʥʫ ʜʝʥʫʜʘʮʽʡʥʫ ʨʽʚʥʠʥʫ, ʷʢʘ ʥʘ ʧʽʚʥʦʯʽ ʽ ʧʽʚʜʥʽ ʧʝʨʝʭʦʜʠʣʘ ʚ 

ʘʣʶʚʽʘʣʴʥʽ ʨʽʚʥʠʥʠ ʪʘ ʘʢʫʤʫʣʷʪʠʚʥʽ ʥʠʟʠʥʥʽ ʨʽʚʥʠʥʠ. ʋ ʮʝʡ ʯʘʩ ʚ ʤʝʞʘʭ 

ʪʝʨʠʪʦʨʽʾ ʧʘʥʫʚʘʚ ʪʨʦʧʽʯʥʠʡ ʢʣʽʤʘʪ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 25ï30Áʉ ʽ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ ʜʦ 12000 ʤʤ/ʨʽʢ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʘʥʫʚʘʣʠ 

ʢʩʝʨʦʬʽʣʽʟʦʚʘʥʽ ʪʨʦʧʽʯʥʽ ʣʽʩʠ ʪʨʦʧʽʯʥʠʭ ʨʽʚʥʠʥ ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ 

(ʛʦʣʦʥʘʩʽʥʥʽ, ʭʚʦʡʥʽ, ʜʝʨʝʚʦʧʦʜʽʙʥʽ ʧʘʧʦʨʦʪʥʠʢʠ, ʯʘʛʘʨʥʠʢʠ) [161]. ɿʘ 

ʜʘʥʠʤʠ ɺ. ʅ. ʉʦʣʦʚʠʮʴʢʦʛʦ [161] ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ ʩʫʭʦʜʦʣʫ ʟʨʦʩʪʘʣʠ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʘʧʦʨʦʪʝʡ ʛʣʝʡʭʝʥʽʻʚʠʭ ʽ ʩʭʽʟʝʡʥʠʭ. ʅʘ ʙʽʣʴʰ ʥʠʟʴʢʠʭ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʽʚʥʷʭ ʽʩʥʫʚʘʣʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʽ ʫʤʦʚʠ ʟ ʫʞʦʚʥʽʢʦʚʠʤʠ, 
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ʩʝʣʷʥʛʽʥʝʣʣʽʻʚʠʤʠ. ɼʝʨʝʚʦʧʦʜʽʙʥʽ ʧʘʧʦʨʦʪʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʽʢʩʦʥʽʻʚʠʤʠ, 

ʤʘʪʦʥʽʻʚʠʤʠ ʪʘ ʽʥ. ɿʥʘʯʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʚʠʜʦʚʝ ʨʦʟʤʘʾʪʪʷ ʤʘʶʪʴ 

ʛʣʝʡʭʝʥʽʻʚʽ. ɺʦʜʦʜʽʣʴʥʽ ʧʨʦʩʪʦʨʠ ʧʦʢʨʠʚʘʶʪʴ ʭʚʦʡʥʽ ʽ ʛʽʥʢʛʦʚʽ ʣʽʩʠ ʟ 

ʯʘʛʘʨʥʠʢʘʤʠ ʥʦʛʦʧʣʦʜʠʥʢʦʚʠʭ ʽ ʢʽʧʘʨʠʩʦʚʠʭ. 

ʋ ʛʦʪʝʨʽʚ-ʙʘʨʝʤʩʴʢʠʡ ʚʽʢ ʧʘʣʝʦʢʣʽʤʘʪʠʯʥʽ ʪʘ ʧʘʣʝʦʣʘʥʜʰʘʬʪʥʽ ʫʤʦʚʠ 

ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʣʠʩʷ. ʋ ʤʝʞʘʭ ʥʝʟʥʘʯʥʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʫʣʦʛʦʚʠʥ ʫ ʙʘʨʝʤʽ 

ʚʽʜʙʫʚʘʣʦʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʣʦʧʦʪʫʞʥʠʭ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʘʦʣʽʥʽʪʦʚʠʤʠ ʛʣʠʥʘʤʠ ʟ ʚʫʛʣʠʩʪʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ. ʋ ʮʝʡ ʞʝ 

ʯʘʩ ʫ ʣʦʢʘʣʴʥʠʭ ʫʣʦʛʦʚʠʥʘʭ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʘʨʛʽʣʽʪʦʧʦʜʽʙʥʠʭ 

ʛʣʠʥ, ʟʙʘʛʘʯʝʥʠʭ ʦʨʛʘʥʽʢʦʶ ʘʣʝʚʨʦʣʽʪʽʚ (ʨʦʪʤʽʩʪʨʦʚʩʴʢʽ ʰʘʨʠ). ʋ ʤʝʞʘʭ 

ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʥʘ ʩʭʠʣʽ ʱʠʪʘ ʫ ʮʝʡ ʯʘʩ ʚʽʜʙʫʚʘʣʦʩʴ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʪʝʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʛʨʦʤʦʢʣʝʾʚʩʴʢʦʾ ʩʚʽʪʠ - ʩʽʨʠʭ ʽ ʩʪʨʦʢʘʪʠʭ 

ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ, ʙʦʢʩʠʪʦʧʦʜʽʙʥʠʭ ʧʦʨʽʜ, ʘʣʝʚʨʦʣʽʪʽʚ ʽ ʧʽʩʢʽʚ ʟ ʚʫʛʣʠʩʪʠʤʠ 

ʟʘʣʠʰʢʘʤʠ.  

ɺ ʘʧʪʽ ʢʣʽʤʘʪ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʚʦʣʦʛʠʡ ʪʨʦʧʽʯʥʠʡ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʩʧʨʠʯʠʥʶʻ ʨʽʟʢʫ ʟʤʽʥʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʰʚʠʜʢʠʤ ʧʦʰʠʨʝʥʥʷʤ 

ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ: ʤʘʛʥʦʣʽʡ, ʣʘʚʨʽʚ, ʧʣʘʪʘʥʽʚ, ʪʨʦʭʦʜʝʥʜʨʦʥʽʚ, 

ʝʚʢʘʣʽʧʪʽʚ ʽ ʜʫʙʽʚ, ʘ ʪʘʢʦʞ ʥʦʚʦʾ ʬʦʨʤʘʮʽʾ ʭʚʦʡʥʠʭ, ʚ ʷʢʠʭ ʧʘʥʫʶʯʝ 

ʧʦʣʦʞʝʥʥʷ ʟʘʡʥʷʣʠ ʩʦʩʥʦʚʽ ʽ ʪʘʢʩʦʜʽʻʚʽ [161]. ʆʥʦʚʣʶʻʪʴʩʷ ʩʢʣʘʜ 

ʧʘʧʦʨʦʪʥʠʢʽʚ (ʧʦʰʠʨʠʣʠʩʴ ʛʣʝʡʭʝʥʽʻʚʽ ʽ ʩʭʠʟʝʡʥʽ) ʽ ʩʢʦʨʦʯʫʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʴ 

ʶʨʩʴʢʠʭ ʛʽʥʢʛʦʚʠʭ, ʭʝʡʨʦʣʝʧʽʜʽʻʚʠʭ, ʥʦʛʦʧʣʦʜʠʥʢʦʚʠʭ ʪʘ ʽʥ. [161]. 

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʙʣʦʢʦʚʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʥʘ ʬʦʥʽ ʟʘʛʘʣʴʥʦʛʦ ʦʧʫʩʢʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʧʦʩʠʣʝʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ ʽ ʬʦʨʤʫʚʘʥʥʶ 

ʨʽʯʢʦʚʦʾ ʩʽʪʢʠ ʚ ʤʝʞʘʭ ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ. ʋ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦʛʦ ʽ 

ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʝ ʦʧʫʩʢʘʥʥʷ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʫʪʚʦʨʝʥʥʷ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ, ʷʢʽ ʤʘʣʠ ʩʪʽʢ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ 

ʟʘʧʘʜʠʥʠ. ʋ ʤʝʞʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ʜʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚ ʘʧʪʽ-ʥʠʞʥʴʦʤʫ ʘʣʴʙʽ ʫ 
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ʤʝʞʘʭ ʥʠʟʠʥʥʠʭ ʽ ʧʨʠʤʦʨʩʴʢʠʭ ʨʽʚʥʠʥ ʪʝʞ ʽʩʥʫʚʘʣʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʤʦʚʠ ʟʘ 

ʷʢʠʭ ʫʪʚʦʨʠʣʘʩʷ ʧʦʪʫʞʥʘ ʪʦʚʱʘ (ʧʦʥʘʜ 160 ʤ) ʢʦʥʪʠʥʝʪʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ 

(ʢʝʛʠʯʽʚʩʴʢʘ, ʣʝʣʷʢʽʚʩʴʢʘ ʩʚʽʪʠ), ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʽʱʘʥʦ-ʢʘʦʣʽʥʦʚʠʤʠ ʪʘ 

ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʠʤʠ ʧʦʨʦʜʘʤʠ ʟ ʚʫʛʣʠʩʪʠʤʠ ʧʨʦʚʝʨʩʪʢʘʤʠ ʪʘ ʚʢʣʶʯʝʥʥʷʤʠ 

ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ, ʟ ʚʝʨʩʪʚʘʤʠ ʚʪʦʨʠʥʥʦʛʦ ʢʘʦʣʽʥʫ. ʃʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ 

ʥʝʦʜʥʦʨʽʜʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʘʩʪʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʥʘ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ 

ʛʣʠʥʠʩʪʠʭ ʪʘ ʧʽʱʘʥʠʭ ʚʽʜʤʽʥ. 

ʇʣʦʱʘ ʜʝʥʫʜʘʮʽʡʥʠʭ ʨʽʚʥʠʥ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʘʣʶʚʽʘʣʴʥʠʭ ʨʽʚʥʠʥ, ʘʢʪʠʚʥʦ ʧʦʯʘʣʘ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʨʽʯʢʦʚʘ ʤʝʨʝʞʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʛʘʣʫʞʝʥʦʶ ʩʽʪʢʦʶ ʰʠʨʦʢʠʭ ʽ ʧʨʦʪʷʞʥʠʭ ʨʽʯʢʦʚʠʭ 

ʧʘʣʝʦʜʦʣʠʥ.  

ʌʦʨʤʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʚʦʜʥʠʭ ʘʨʪʝʨʽʡ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʦʩʣʘʙʣʝʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʟʝʤʥʦʾ ʢʦʨʠ ï ʪʝʢʪʦʥʽʯʥʠʤʠ ʜʝʧʨʝʩʽʷʤʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ 

ʜʠʟôʶʥʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʨʽʟʥʦʛʦ ʨʘʥʛʫ, ʙʣʦʢʦʚʦʶ ʪʝʢʪʦʥʽʢʦʶ ʽ ʟʦʥʘʤʠ 

ʢʦʥʪʘʢʪʽʚ ʨʽʟʥʠʭ ʟʘ ʚʽʢʦʤ, ʛʝʥʝʟʠʩʦʤ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʜ. ʉʘʤʝ ʮʽ 

ʯʠʥʥʠʢʠ ʦʙʫʤʦʚʠʣʠ ʟʚʠʚʠʩʪʠʡ, ʨʦʟʛʘʣʫʞʝʥʠʡ ʭʘʨʘʢʪʝʨ ʨʽʯʢʦʚʦʾ ʧʘʣʝʦʩʽʪʢʠ 

ʪʘ ʙʫʜʦʚʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʩʧʨʠʯʠʥʠʚ 

ʽʥʪʝʥʩʠʚʥʝ ʚʨʽʟʘʥʥʷ ʚʦʜʦʪʦʢʽʚ ʚ ʝʣʶʚʽʘʣʴʥʠʡ ʩʫʙʩʪʨʘʪ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ, ʷʢʽ ʟʘʧʦʚʥʶʚʘʣʠʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʤʠʚʫ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ.  

ʆʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʧʣʝʩʢʘʪʠʭ ʰʠʨʦʢʠʭ ʨʽʯʢʦʚʠʭ 

ʜʦʣʠʥʘʭ ʪʘ ʥʘ ʾʭ ʩʭʠʣʘʭ ʫ ʩʣʘʙʦʘʢʪʠʚʥʽʡ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽʡ ʦʙʩʪʘʥʦʚʮʽ. 

ʋʥʘʩʣʽʜʦʢ ʟʘʢʣʘʜʘʥʥʷ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʫ ʥʝʩʪʽʡʢʠʭ ʜʦ ʧʨʦʮʝʩʽʚ ʝʨʦʟʽʾ 

ʫʪʚʦʨʝʥʥʷʭ (ʛʣʠʥʠʩʪʘ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ) ʨʽʯʢʠ ʤʘʣʠ ʥʝʩʪʘʙʽʣʴʥʝ ʧʦʣʦʞʝʥʥʷ 

ʨʫʩʣʘ (ʚʽʜʙʫʚʘʣʘʩʴ ʧʦʩʪʽʡʥʘ ʤʽʛʨʘʮʽʷ ʨʫʩʣʘ ʟʘ ʣʘʪʝʨʘʣʣʶ), ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʬʦʨʤʫʚʘʚʩʷ ʢʦʥʪʫʨ ʘʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʰʠʨʠʥʦʶ ʚ ʜʝʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ. 

ʅʝʩʪʽʡʢʽʩʪʴ ʙʦʨʪʽʚ ʜʝʧʨʝʩʽʡ ʜʦ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʪʘ ʧʝʨʝʚʘʞʥʦ ʛʣʠʥʠʩʪʠʡ ʩʢʣʘʜ 
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ʚʦʜʦʜʽʣʴʥʠʭ ʧʨʦʩʪʦʨʽʚ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʧʦʜʘʚʣʝʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ 

ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʜʝʣʶʚʽʘʣʴʥʦ-ʧʨʦʣʶʚʽʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.  

ɿʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʚʤʽʩʪʫ ʚ ʪʝʨʠʛʝʥʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʛʣʠʥʠʩʪʦʾ 

ʩʢʣʘʜʦʚʦʾ, ʷʢʘ ʥʘʜʭʦʜʠʣʘ ʟ ʧʣʦʱ ʚʦʜʦʟʙʦʨʫ ʪʘ ʙʦʨʪʽʚ ʧʘʣʝʦʜʦʣʠʥ, ʬʣʶʚʽʘʣʴʥʽ 

ʧʦʪʦʢʠ ʤʘʣʠ ʟʥʘʯʥʫ ʝʥʝʨʛʽʶ ʽ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ 

ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʪʝʯʽʾ [73]. 

ʇʨʦʪʷʛʦʤ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ ʫ ʤʝʞʘʭ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ  

ʫʪʚʦʨʠʣʠʩʷ ʢʦʥʪʠʥʝʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʤʽʣʷʥʩʴʢʠʤʠ 

ʚʝʨʩʪʚʘʤʠ, ʚʝʨʩʪʚʘʤʠ ɺʠʨʞʠʢʽʚʩʴʢʦʛʦ. ʋ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ ʱʠʪʘ ʚ ʮʝʡ 

ʯʘʩ ʫʪʚʦʨʠʣʠʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʢʦʜʠʤʩʴʢʦʾ ʩʚʽʪʠ. 

ʈʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʘʚʩʷ ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʚ ʩʫʙʩʪʨʘʪʽ ʷʢʦʾ ʨʽʯʢʦʚʽ 

ʧʘʣʝʦʜʦʣʠʥʠ ʚʠʨʦʙʣʷʣʠ ʩʚʦʻ ʨʫʩʣʦ. ɼʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʧʨʠʪʘʤʘʥʥʽ ʟʥʘʯʥʠʡ ʚʤʽʩʪ ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʫ ʧʽʱʘʥʠʭ 

ʫʪʚʦʨʝʥʥʷʭ ʽ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʚ ʨʦʟʨʽʟʽ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ ʽ ʢʘʦʣʽʥʽʪʦʚʠʭ ʛʣʠʥ. 

ʅʘʙʽʨ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʬʣʶʚʽʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʦʤ ʫ ʢʦʨʘʭ ʚʠʚʽʪʨʶʚʘʥʥʷ. ɿʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʨʝʯʦʚʠʥʠ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ ʚʽʜʥʦʩʥʦ ʦʙʤʝʞʝʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʽʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʫ ʬʣʶʚʽʘʣʴʥʦʤʫ ʧʦʪʦʮʽ, 

ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠ, ʧʦʚ ʷʟʘʥʽ ʟ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʤʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʻ ʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʽ, ʯʽʪʢʦ 

ʦʙʤʝʞʝʥʽ ʢʦʥʪʫʨʘʤʠ ʧʘʣʝʦʜʝʧʨʝʩʽʡ ʯʠ ʧʦʰʠʨʝʥʥʷʤ ʧʝʚʥʦʾ ʧʽʜʬʘʮʽʾ. 

ʅʘʨʦʩʪʘʥʥʷ ʪʨʘʥʩʛʨʝʩʽʾ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʧʨʫʜʞʫʚʘʥʥʷ ʫʩʪʷ 

ʧʘʣʝʦʨʽʯʦʢ, ʫʪʚʦʨʝʥʥʷ ʣʠʤʘʥʽʚ, ʜʝʣʴʪ. ʋʪʚʦʨʝʥʥʷ ʦʩʪʘʥʥʽʭ ʟʘʣʝʞʘʣʦ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʨʬʦʣʦʛʽʾ ʨʝʣʴʻʬʫ, ʷʢʠʡ ʽʩʥʫʚʘʚ ʧʝʨʝʜ ʬʨʦʥʪʦʤ ʤʦʨʩʴʢʦʾ 

ʪʨʘʥʩʛʨʝʩʽʾ, ʘ ʪʘʢʦʞ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ. 

ɿʤʽʥʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʩʧʨʠʯʠʥʠʣʘ ʝʚʦʣʶʮʽʶ ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ 
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ʦʙʩʪʘʥʦʚʦʢ, ʟʦʢʨʝʤʘ ʜʽʣʷʥʢʠ ʧʽʜʚʠʱʝʥʦʾ ʜʝʥʫʜʘʮʽʡʥʦʾ ʨʽʚʥʠʥʠ ʟʤʽʱʫʚʘʣʠʩʷ ʚ 

ʙʽʢ ʩʫʙʰʠʨʦʪʥʦʛʦ ʚʦʜʦʜʽʣʫ (ʷʢʠʡ ʨʦʟʤʝʞʦʚʫʚʘʚ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʛʦ ʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʩʪʦʢʫ), ʧʦʩʪʫʧʘʶʯʠʩʴ ʤʽʩʮʝʤ 

ʥʠʟʠʥʥʠʤ ʽ ʘʢʫʤʫʣʷʪʠʚʥʠʤ ʨʽʚʥʠʥʘʤ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʠʞʥʴʦʢʨʝʡʜʦʚʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʧʣʘʪʬʦʨʤʥʫ ʛʫʤʽʜʥʫ ʧʝʨʝʜʪʨʘʥʩʛʨʝʩʠʚʥʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʫ 

ʢʘʦʣʽʥʦ- ʙʦʢʩʠʪʦ- ʽʣʴʤʝʥʽʪʦ- ʟʦʣʦʪʦʥʦʩʥʫ ʩʫʙʬʦʨʤʘʮʽʶ. 

ɿʤʽʥʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʩʧʨʠʯʠʥʠʣʘ ʝʚʦʣʶʮʽʶ 

ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ, ʟʦʢʨʝʤʘ ʜʽʣʷʥʢʠ ʧʽʜʚʠʱʝʥʦʾ 

ʜʝʥʫʜʘʮʽʡʥʦʾ ʨʽʚʥʠʥʠ ʟʤʽʱʫʚʘʣʠʩʷ ʚ ʙʽʢ ʩʫʙʰʠʨʦʪʥʦʛʦ ʚʦʜʦʜʽʣʫ (ʷʢʠʡ 

ʨʦʟʤʝʞʦʚʫʚʘʚ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʛʦ ʽ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ 

ʙʘʩʝʡʥʫ ʩʪʦʢʫ), ʧʦʩʪʫʧʘʶʯʠʩʴ ʤʽʩʮʝʤ ʥʠʟʠʥʥʠʤ ʽ ʘʢʫʤʫʣʷʪʠʚʥʠʤ ʨʽʚʥʠʥʘʤ.  

ʋ ʚʝʨʭʥʴʦʤʫ ʘʣʴʙʽ ʥʘ ʪʝʨʠʪʦʨʽʶ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ ʪʨʘʥʩʛʨʝʩʫʚʘʣʦ ʤʦʨʝ. ɽʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʜʝʧʨʝʩʽʾ ʙʫʣʠ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʰʣʷʭʘʤʠ ʜʣʷ ʡʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʤʝʞʽ ʩʫʭʦʜʦʣʫ. ʄʦʨʝ ʧʦʚʥʽʩʪʶ ʟʘʡʥʷʣʦ 

ʪʝʨʠʪʦʨʽʶ ʜʝʱʦ ʧʽʚʜʝʥʥʽʰʝ ʟʘ ʣʽʥʽʻʶ ɹʦʛʫʩʣʘʚ-ʂʦʨʩʫʥʴ-ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ-

ʉʤʽʣʘ, ʘ ʧʦʪʽʤ ʦʢʨʝʤʠʤʠ ʨʫʢʘʚʘʤʠ ʧʨʦʩʪʷʛʘʣʦʩʷ ʚ ʥʘʧʨʷʤʢʫ ʊʘʣʴʥʝ, ʐʧʦʣʘ, 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟ ʙʦʢʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ 

ʪʨʘʥʩʛʨʝʩʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʜʝʱʦ ʰʚʠʜʰʝ, ʥʽʞ ʟ ʙʦʢʫ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ 

ʟʘʧʘʜʠʥʠ. ʋ ʟʚʷʟʢʫ ʟ ʮʠʤ, ʫ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʫ ʧʽʟʥʴʦʤʫ ʘʣʴʙʽ ʟʘʣʠʰʠʣʠʩʷ ʣʠʰʝ ʦʢʨʝʤʽ ʨʽʯʢʦʚʽ 

ʧʘʣʝʦʜʦʣʠʥʠ ʯʠ ʦʢʨʝʤʽ ʾʭ ʯʘʩʪʠʥʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦʛʦ ʩʭʠʣʫ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʘʧʪ-ʘʣʴʙʩʴʢʘ ʛʽʜʨʦʤʝʨʝʞʘ 

ʧʨʦʜʦʚʞʫʚʘʣʘ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʙʝʟ ʩʫʪʪʻʚʠʭ ʟʤʽʥ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʨʘʥʩʛʨʝʩʽʾ ʧʘʣʝʦʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʟʘʟʥʘʣʠ ʧʝʨʝʤʠʚʫ, 

ʯʘʩʪʢʦʚʦʛʦ ʘʙʦ ʧʦʚʥʦʛʦ ʨʦʟʤʠʚʫ. ɺʥʘʩʣʽʜʦʢ ʧʝʨʝʤʠʚʫ ʨʝʯʦʚʠʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʧʝʨʝʤʽʩʪʠʣʘʩʷ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʡ 
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ʨʽʚʝʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʦʢʣʘʜʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʘʧʪ-

ʨʘʥʥʴʦʘʣʴʙʩʴʢʦʛʦ ʽ ʧʽʟʥʴʦʘʣʴʙʩʴʢʦʛʦ ʚʽʢʫ ʧʨʦʩʪʦʨʦʚʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʦ 

ʧʦʚ ʷʟʘʥʽ ʽ ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʦʬʘʮʽʘʣʴʥʦ-ʨʽʟʥʦʚʽʢʦʚʽ ʨʦʜʦʚʠʱʘ ʽ ʨʫʜʦʧʨʦʷʚʠ, ʷʢʽ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʻʜʠʥʠʡ ʦʙôʻʢʪ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʻʥʥʷ.  

ʋ ʩʝʥʦʤʘʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʫ ʙʽʢ ʧʦʭʦʣʦʜʘʥʥʷ 

(ʧʦʤʽʨʥʦʪʨʦʧʽʯʥʠʡ ʢʣʽʤʘʪ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 22ï24Áʉ). ʋ ʤʝʞʘʭ ʜʝʥʫʜʘʮʽʡʥʦʾ 

ʥʠʟʦʚʠʥʠ, ʷʢʘ ʯʘʩʪʢʦʚʦ ʟʙʝʨʝʛʘʩʷ ʥʘ ʩʭʦʜʽ ʪʝʨʠʪʦʨʽʾ, ʟʨʦʩʪʘʣʠ ʧʦʢʨʠʪʦʥʘʩʽʥʥʽ 

ʽ ʭʚʦʡʥʽ ʣʽʩʠ.  

ʋ ʧʽʟʥʴʦʢʨʝʡʜʦʚʫ ʝʧʦʭʫ ʤʦʨʩʴʢʠʡ ʙʘʩʝʡʥ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʚʩʷ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʢʘʤʧʘʥʫ ʤʦʨʝ ʧʦʩʪʫʧʦʚʦ ʧʦʯʘʣʦ ʨʝʛʨʝʩʫʚʘʪʠ. ʋ ʤʝʞʘʭ 

ʜʝʥʫʜʘʮʽʡʥʦʾ ʥʠʟʦʚʠʥʠ ʚ ʮʝʡ ʯʘʩ ʽʩʥʫʚʘʣʠ ʩʘʚʘʥʥʠ ʟ ʦʘʟʘʤʠ 

ʢʩʝʨʦʬʽʣʽʟʦʚʘʥʠʤʠ ʭʚʦʡʥʠʭ, ʣʘʚʨʦʚʠʭ, ʤʽʨʪʦʚʠʭ. ʋ ʩʝʥʦʤʘʥʽ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʙʫʣʘ ʟʚʽʣʴʥʝʥʘ ʚʽʜ ʤʦʨʷ. 

ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʬʫʥʜʘʤʝʥʪʫ ʩʧʨʠʯʠʥʠʣʠ 

ʧʽʜʥʷʪʪʷ ʪʝʨʠʪʦʨʽʾ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʘʣʝʦʜʦʣʠʥ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʨʽʟʫ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʪʘ ʾʭ ʯʘʩʪʢʦʚʦʛʦ ʘʙʦ 

ʧʦʚʥʦʛʦ ʨʦʟʤʠʚʫ. ʇʦʨʜ̫ ʟ ʜʝʥʫʜʘʮʽʡʥʦʶ ʥʠʟʦʚʠʥʦʶ ʫ ʮʝʥʪʨʽ ʪʝʨʠʪʦʨʽʾ 

ʚʠʦʢʨʝʤʠʣʘʩʷ ʧʽʜʚʠʱʝʥʘ ʜʝʥʫʜʘʮʽʡʥʘ ʨʽʚʥʠʥʘ. 

ɺ ʝʦʮʝʥʽ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʚʩʪʘʥʦʚʠʚʩʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʨʝʞʠʤ, ʟʘ ʷʢʦʛʦ ʧʘʣʝʦʛʝʥʦʚʠʡ ʝʪʘʧ 

ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʥʘʢʣʘʚʩʷ ʥʘ ʨʘʥʽʰʝ ʫʪʚʦʨʝʥʫ ʤʝʟʦʟʦʡʩʴʢʫ ʢʦʨʫ ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ʊʘʢʝ ʩʧʦʣʫʯʝʥʥʷ ʜʚʦʭ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʭ ʝʧʦʭ ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʚ ʤʝʞʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʽ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ. 

ʋ ʨʘʥʥʴʦʝʦʮʝʥʦʚʫ ʝʧʦʭʫ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʦʯʘʣʘ 

ʟʘʨʦʜʞʫʚʘʪʠʩʷ ʛʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ, ʷʢʘ ʥʘʙʫʣʘ ʥʘʡʙʽʣʴʰʦʛʦ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʫ ʝʧʦʭʫ. ʉʝʨʝʜʥʴʦʝʦʮʝʥʦʚʘ ʨʽʯʢʦʚʘ ʧʘʣʝʦʩʽʪʢʘ ʚʠʨʦʙʣʷʣʘ 
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ʩʚʦʾ ʜʦʣʠʥʠ ʧʝʨʝʚʘʞʥʦ ʚ ʩʫʙʩʪʨʘʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʘʙʦ ʫʩʧʘʜʢʦʚʫʚʘʣʘ 

ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʜʝʧʨʝʩʽʾ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʨʽʯʢʦʚʠʤʠ ʜʦʣʠʥʘʤʠ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʨʽʯʢʦʚʠʭ 

ʧʘʣʝʦʜʦʣʠʥ ʧʨʠʟʚʝʣʦ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʤʠʚʫ ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ 

ʧʘʣʝʦʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʪʘ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʾʭ ʤʘʪʝʨʽʘʣʫ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʽʚʥʽ. ʋʪʚʦʨʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʘ ʛʽʜʨʦʛʨʘʬʽʯʥʘ 

ʤʝʨʝʞʘ ʯʘʩʪʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʤʝʞʘʤʠ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. 

ʈʝʯʦʚʠʥʥʠʡ ʩʢʣʘʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʩʝʨʝʜʥʴʦʛʦ 

ʝʦʮʝʥʫ ʬʦʨʤʫʚʘʚʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʙʝʨʝʞʥʦ-ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ, 

ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʴ ʥʠʞʥʴʦʛʦ ʧʘʣʝʦʛʝʥʫ.  

ʊʨʘʥʩʛʨʝʩʽʷ ʙʫʯʘʮʴʢʦʛʦ ʤʦʨʷ ʚʽʜʙʫʚʘʣʘʩʷ ʧʦʩʪʫʧʦʚʦ, ʱʦ ʟʥʘʡʰʣʦ ʩʚʦʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʤʦʨʩʴʢʠʭ ʫʪʚʦʨʝʥʴ, 

ʟʤʽʥʽ ʬʘʮʽʘʣʴʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʤʦʨʩʴʢʠʤʠ. ʊʨʘʥʩʛʨʝʩʽʷ ʩʧʨʠʯʠʥʠʣʘ ʧʦʩʣʘʙʣʝʥʥʷ ʝʨʦʟʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʬʣʶʚʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ. ʋ ʧʘʣʝʜʦʣʠʥʘʭ ʧʝʨʝʚʘʞʘʣʠ ʧʨʦʮʝʩʠ ʙʦʢʦʚʦʾ ʝʨʦʟʽʾ, 

ʫʪʚʦʨʶʚʘʣʠʩʷ ʰʠʨʦʢʽ ʚʠʧʦʣʦʞʝʥʽ ʟʘʧʣʘʚʥʽ ʧʨʦʩʪʦʨʠ, ʩʝʨʝʜ ʷʢʠʭ ʨʽʯʢʠ 

ʤʝʘʥʜʨʫʚʘʣʠ, ʟʘʣʠʰʘʶʯʠ ʯʠʩʣʝʥʥʽ ʩʪʘʨʠʢʠ, ʥʝʟʥʘʯʥʽ ʨʫʩʣʦʚʽ ʧʦʪʦʢʠ ʟʽ 

ʩʣʘʙʢʦʶ ʪʝʯʽʻʶ. ʋ ʥʠʟʠʥʘʭ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʚʽʜʙʫʚʘʣʦʩʷ ʨʦʟʰʠʨʝʥʥʷ ʽ 

ʥʘʨʦʱʫʚʘʥʥʷ ʜʝʣʴʪʠ. ɿʤʝʥʰʝʥʥʷ ʨʦʣʽ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʮʽʡ ʬʘʟʽ ʨʦʟʚʠʪʢʫ 

ʧʨʠʟʚʝʣʦ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʢʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʘʣʝʦʜʦʣʠʥʠ ʟ 

ʧʦʣʦʛʠʭ ʩʭʠʣʽʚ ʪʘ ʥʠʟʴʢʠʭ ʚʦʜʦʜʽʣʽʚ.  

ʇʦʩʪʫʧʦʚʘ ʪʨʘʥʩʛʨʝʩʽʷ ʤʦʨʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ 

ʧʘʣʝʦʜʦʣʠʥʠ, ʩʧʨʠʯʠʥʶʚʘʣʘ ʧʽʜʧʨʫʜʞʫʚʘʥʥʷ ʨʽʯʦʢ, ʩʧʦʚʽʣʴʥʝʥʥʷ ʽ 

ʧʨʠʟʫʧʠʥʝʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ. ɼʦʩʠʪʴ ʰʠʨʦʢʽ ʜʦʣʠʥʠ, ʩʣʘʙʢʠʡ ʫʭʠʣ 

ʧʦʚʝʨʭʥʽ, ʙʣʠʟʴʢʽʩʪʴ ʤʦʨʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʩʧʨʠʷʪʣʠʚʠʡ ʩʫʙʪʨʦʧʽʯʥʠʡ ʢʣʽʤʘʪ, 

ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʟʘʧʣʘʚʥʠʭ ʪʝʨʠʪʦʨʽʡ. 
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ʇʦʰʠʨʝʥʥʷ ʥʘ ʰʠʨʦʢʠʭ ʟʘʧʣʘʚʘʭ ʪʘ ʚʟʜʦʚʞ ʙʝʨʝʛʽʚ ʟʘʙʦʣʦʯʝʥʠʭ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʪʘ ʦʟʝʨ ʩʫʙʪʨʦʧʽʯʥʠʭ ʣʽʩʽʚ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚʥʠʭ, 

ʯʘʛʘʨʥʠʢʽʚ, ʪʨʘʚ, ʤʦʭʽʚ ʩʣʫʛʫʚʘʣʦ ʤʘʪʝʨʽʘʣʦʤ (ʧʽʩʣʷ ʾʭ ʚʽʜʤʠʨʘʥʥʷ) ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʬʽʪʦʦʨʛʘʥʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ ʟʘʧʣʘʚʥʠʭ ʽ ʙʦʣʦʪʥʦ-ʟʘʧʣʘʚʥʠʭ 

ʧʽʜʬʘʮʽʡ.  

ʅʘ ʧʨʠʢʽʥʮʽ ʙʫʯʘʮʴʢʦʛʦ ʚʽʢʫ ʚʽʜʙʫʣʦʩʷ ʦʤʦʣʦʜʞʝʥʥʷ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ 

ʩʽʪʢʠ. ʅʝʟʥʘʯʥʘ ʨʝʛʨʝʩʽʷ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʦʛʦ ʤʦʨʷ ʧʨʠʟʚʝʣʘ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʙʘʟʠʩʫ ʝʨʦʟʽʾ. ʋ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥʘʭ ʘʢʪʠʚʽʟʫʚʘʣʘʩʷ ʝʨʦʟʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʚʽʜʙʫʚʩ ̫ ʣʽʥʽʡʥʠʡ ʨʦʟʤʠʚ ʟʘʧʣʘʚʥʠʭ ʬʽʪʦʦʨʛʘʥʦʛʝʥʥʠʭ ʪʘ ʛʣʠʥʠʩʪʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʟʙʽʣʴʰʠʣʘʩʷ ʜʝʥʫʜʘʮʽʷ ʪʝʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʭʠʣʽʚ ʜʦʣʠʥ ʪʘ 

ʥʠʟʴʢʠʭ ʚʦʜʦʜʽʣʽʚ [53]. ɿʘ ʨʘʭʫʥʦʢ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʥʘʜʭʦʜʠʚ ʬʦʨʤʫʚʘʣʘʩʷ 

ʙʽʣʴʰ ʤʦʣʦʜʰʘ ʟʘ ʚʽʢʦʤ ʪʦʚʱʘ ʘʣʶʚʽʘʣʴʥʠʭ ʨʫʩʣʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ï ʛʦʨʠʟʦʥʪ 

ʥʘʜʚʫʛʽʣʴʥʠʭ ʧʽʩʢʽʚ ʪʘ ʚʪʦʨʠʥʥʠʭ ʢʘʦʣʽʥʽʚ [53]. ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʟʘʢʣʶʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʙʫʣʠ ʟʥʘʯʥʦ ʩʣʘʙʰʽ, ʘʥʽʞ ʫ 

ʧʝʨʽʦʜ ʾʭ ʟʘʢʣʘʜʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ. ʋ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ ʟʥʦʩʠʚʩʷ ʘʣʝʚʨʠʪʦʚʠʡ 

ʪʘ ʜʨʽʙʥʦʧʩʘʤʽʪʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʟʙʘʛʘʯʝʥʠʡ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʫʛʣʠʩʪʦʾ 

ʨʝʯʦʚʠʥʠ. ʅʘ ʥʝʟʥʘʯʥʫ ʩʠʣʫ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʚʢʘʟʫʻ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʥʘʜʚʫʛʽʣʴʥʠʭ ʨʫʩʣʦʚʠʭ ʧʽʩʢʽʚ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʝʨʝʜʴʦʝʦʮʝʥʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʩʝʨʝʜʥʴʦʧʘʣʝʦʛʝʥʦʚʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʧʣʘʪʬʦʨʤʥʫ ʛʫʤʽʜʥʫ 

ʧʝʨʝʜʪʨʘʥʩʛʨʝʩʠʚʥʫ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʫ ʙʫʨʦʚʫʛʽʣʴʥʫ ʽʣʴʤʝʥʽʪʦ- ʫʨʘʥʦʥʦʩʥʫ 

ʩʫʙʬʦʨʤʘʮʽʶ.  

ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʤʠʚʫ ʚʽʜʢʣʘʜʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʟʘʟʥʘʣʠ 

ʚʥʘʩʣʽʜʦʢ ʪʨʘʥʩʛʨʝʩʽʾ ʫ ʢʠʾʚʩʴʢʠʡ ʯʘʩ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʧʝʨʰ ʟʘ ʚʩʝ 

ʧʦʥʠʞʝʥʽ ʜʽʣʷʥʢʠ ʩʫʭʦʜʦʣʫ ï ʨʽʯʢʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ. 

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ ʦʩʥʦʚʽ ʫʪʚʦʨʝʥʴ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪʠ ʟʘʣʷʛʘʻ ʛʨʘʚʝʣʠʩʪʦ-
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ʛʘʣʝʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʚʽʜʢʣʘʜʠ ʤʽʩʪʷʪʴ ʟʤʽʰʘʥʠʡ ʢʠʻʚʦ-ʙʫʯʘʮʴʢʠʡ ʩʧʦʨʦʚʦ-

ʧʠʣʢʦʚʠʡ ʢʦʤʧʣʝʢʩʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʚʦʣʶʮʽʷ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʪʘ ʟʤʽʥʘ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʧʨʠʟʚʝʣʠ ʜʦ ʤʦʟʘʾʯʥʦʾ ʢʘʨʪʠʥʠ ʟʘʤʽʱʝʥʥʷ 

ʣʽʪʦʬʘʮʽʡ ʽ ʬʘʮʽʡ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʡ ʟʙʝʨʝʞʝʥʦʩʪʽ ʧʦʢʣʘʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʋ ʛʦʣʦʮʝʥʽ ʩʫʯʘʩʥʘ ʨʽʯʢʦʚʘ ʩʽʪʢʘ ʪʝʞ ʯʘʩʪʢʦʚʦ ʥʘʩʣʽʜʫʚʘʣʘ ʜʽʣʷʥʢʠ 

ʙʽʣʴʰ ʜʘʚʥʴʦʾ ʛʽʜʨʦʤʝʨʝʞʽ. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʧʘʣʝʦʛʝʥʫ ʨʦʟʤʠʪʽ ʩʫʯʘʩʥʠʤʠ ʚʦʜʦʪʦʢʘʤʠ 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʘʣʶʚʽʡ ʦʩʪʘʥʥʽʭ ʟʙʘʛʘʪʠʚʩʷ ʧʝʨʝʤʠʪʠʤʠ ʽ ʭʨʦʥʦʣʦʛʽʯʥʦ 

ʧʝʨʝʤʽʱʝʥʠʤʠ ʚʘʞʢʠʤʠ ʤʽʥʝʨʘʣʘʤʠ ʪʘ ʧʦʜʝʢʫʜʠ ʤʽʩʪʠʪʴ ʧʨʦʤʠʩʣʦʚʦ 

ʟʥʘʯʫʱʽ ʨʦʟʩʠʧʠ ʽʣʴʤʝʥʽʪʫ. 

ɸʥʘʣʽʟ ʛʫʤʽʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʜʦʟʚʦʣʠʚ ʟ ʷʩʫʚʘʪʠ, ʱʦ ʽʩʪʦʨʽʷ 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ ʘʧʪʫ-ʥʠʞʥʴʦʛʦ ʘʣʴʙʫ ʪʘ 

ʩʝʨʝʜʥʴʦʛʦ ʝʦʮʝʥʫ ʤʘʻ ʙʘʛʘʪʦ ʧʦʜʽʙʥʠʭ ʽ ʚʽʜʤʽʥʥʠʭ ʨʠʩ.  

ʇʦʜʽʙʥʠʤ ʻ ʪʝ, ʱʦ: 

1) ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʪʘ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ ʫʪʚʦʨʠʣʠʩʷ ʟʘ 

ʛʫʤʽʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʥʘ ʧʝʨʝʜʪʨʘʥʩʛʨʝʩʠʚʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ ʽ ʾʭ ʫʪʚʦʨʝʥʥʶ ʧʝʨʝʜʫʚʘʣʠ ʝʧʦʭʠ ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʟʘ 

ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʬʫʥʜʘʤʝʥʪʫ ʚ ʫʤʦʚʘʭ ʛʫʤʽʜʥʦʛʦ ʢʣʽʤʘʪʫ; 

2)  ʨʽʯʢʦʚʽ ʛʽʜʨʦʩʽʪʢʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʽ ʩʝʨʝʜʥʴʦʛʦ ʧʘʣʝʦʛʝʥʫ ʧʨʠʫʨʦʯʝʥʽ 

ʜʦ ʦʩʣʘʙʣʝʥʠʭ ʜʽʣʷʥʦʢ ʟʝʤʥʦʾ ʢʦʨʠ ï ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ; 

3) ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʚʠʨʦʙʣʷʣʠ ʩʚʦʾ ʜʦʣʠʥʠ ʧʝʨʝʚʘʞʥʦ 

ʫ ʩʫʙʩʪʨʘʪʽ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʝʨʦʟʽʡʥʠʡ ʚʨʽʟ ʚ ʷʢʠʡ ʫ ʧʘʣʝʦʜʦʣʠʥ, ʱʦ 

ʚʽʜʢʨʠʚʘʣʠʩʷ ʫ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʟʘʧʘʜʠʥʫ ʙʽʣʴʰʠʡ, ʘʥʽʞ ʫ 

ʧʘʣʝʦʜʦʣʠʥ, ʱʦ ʚʽʜʢʨʠʚʘʣʠʩʷ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ;  
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4) ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʴʥʽ ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʧʦʜʽʙʥ ̔ʣʪ̔ʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ, 

ʥʘʙʽʨ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ; 

5) ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ ʩʧʨʠʯʠʥʶʚʘʣʠ ʮʠʢʣʽʯʥʽʩʪʴ ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ ʽ 

ʦʙʫʤʦʚʠʣʠ ʩʭʦʞʫ ʝʪʘʧʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʽʯʢʦʚʠʭ ʧʘʣʝʦʜʦʣʠʥ;  

6) ʨʫʩʣʘ ʧʘʣʝʦʨʽʯʦʢ ʤʘʣʠ ʧʨʦʩʪʦʨʦʚʦ ʤʽʥʣʠʚʠʡ, ʤʝʘʥʜʨʫʶʯʠʡ, 

ʨʦʟʛʘʣʫʞʝʥʠʡ ʭʘʨʘʢʪʝʨ; 

7) ʪʨʘʥʩʛʨʝʩʽʷ ʚʦʜ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʧʝʨʰʦʯʝʨʛʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ 

ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʜʝʧʨʝʩʽʾ, ʚʠʧʦʚʥʝʥʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʤʠ ʽ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ ʬʣʶʚʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, 

ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʾʭ ʯʘʩʪʢʦʚʠʡ ʘʙʦ ʧʦʚʥʠʡ ʨʦʟʤʠʚ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʪʘ 

ʟʘʭʦʨʦʥʝʥʥʷ ʧʽʜ ʪʦʚʱʝʶ ʤʦʨʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ. 

ɺʽʜʤʽʥʥʠʤʠ ʨʠʩʘʤʠ ʻ ʪʝ, ʱʦ: 

1) ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʬʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ ʫʪʚʦʨʠʣʠʩʷ 

ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʤʠʚʫ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʪʘ ʾʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ï ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʤʠʚʫ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʾʭ ʢʽʨ ʚʠʚʽʪʨʶʚʘʥʥʷ, 

ʥʠʞʥʴʦʢʨʝʡʜʦʚʠʭ ʽ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʽ ʤʦʨʩʴʢʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʫʪʚʦʨʝʥʴ ʧʘʣʝʦʮʝʥʫ;  

2) ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʽ ʧʘʣʝʦʜʦʣʠʥʠ ʻ ʙʽʣʴʰ ʧʨʦʪʷʞʥʠʤʠ ʽ ʙʽʣʴʰ ʰʠʨʦʢʠʤʠ, 

ʘʥʽʞ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʽ; 

3) ʙʫʜʦʚʘ ʨʦʟʨʽʟʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʩʝʨʝʜʥʴʦʛʦ 

ʝʦʮʝʥʫ ʙʽʣʴʰ ʧʨʦʩʪʘ, ʤʝʞʽ ʤʽʞ ʨʽʟʥʠʤʠ ʣʽʪʦʣʦʛʽʯʥʠʤʠ ʚʽʜʤʽʥʘʤʠ ʧʦʨʽʜ 

ʙʽʣʴʰ ʯʽʪʢʽ, ʤʽʞʬʘʮʽʘʣʴʥʽ ʧʝʨʝʭʦʜʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ, ʢʽʣʴʢʽʩʪʴ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʮʠʢʣʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʦʪʠʨʴʦʭ; 

4) ʨʦʣʴ ʛʽʧʝʨʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ (ʢʘʦʣʽʥʽʚ, ʚʦʛʥʝʪʨʠʚʢʠʭ 

ʛʣʠʥ ʪʘ ʙʦʢʩʠʪʽʚ) ʚ ʙʫʜʦʚʽ ʨʦʟʨʽʟʽʚ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ 
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ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʚ ʙʫʜʦʚʽ 

ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ; 

5) ʚ ʫʪʚʦʨʝʥʥʽ ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʨʦʣʴ ʜʝʣʶʚʽʘʣʴʥʠʭ ʽ ʧʨʦʣʶʚʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʥʝʟʥʘʯʥʘ, ʧʨʦʪʝ 

ʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚʽʜʢʣʘʜʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʟʘ ʟʘʧʣʘʚʥʦ-ʙʦʣʦʪʥʠʭ ʫʤʦʚ.  

ʇʨʦʪʷʛʦʤ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʤʽʥʶʚʘʣʘʩʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʪʝʢʪʦʥʽʯʥʽ 

ʦʙʩʪʘʥʦʚʢʠ ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʛʝʦʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʟʘʟʥʘʚʘʣʠ 

ʪʝʢʪʦʥʽʯʥʠʭ ʧʝʨʝʤʽʱʝʥʴ, ʜʝʬʦʨʤʘʮʽʡ, ʤʝʪʘʤʦʨʬʽʯʥʠʭ, ʛʽʧʝʨʛʝʥʥʠʭ ʟʤʽʥ, 

ʜʝʥʫʜʘʮʽʾ, ʚʽʜʙʫʚʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ ʪʝʨʠʪʦʨʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʱʦ ʩʢʣʘʣʘʩʷ.  

ʂʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʠʡ ʛʫʤʽʜʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʣʽʪʦʛʝʥʝʟ ʪʝʞ 

ʩʧʨʠʯʠʥʠʚ ʧʝʚʥʽ ʟʤʽʥʠ, ʛʦʣʦʚʥʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ ʫʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʠʭ ʢʽʨ 

ʭʽʤʽʯʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ; ʥʽʚʝʣʶʚʘʥʥʷ 

ʜʦʤʝʟʦʟʦʡʩʴʢʦʛʦ ʨʝʣʴʻʬʫ ʧʨʦʮʝʩʘʤʠ ʜʝʥʫʜʘʮʽʾ; ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʠʭ ʝʨʦʟʽʡʥʠʭ 

ʬʦʨʤ ï ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ; ʫʪʚʦʨʝʥʥʷ ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʬʦʨʤ 

ʨʝʣʴʻʬʫ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʚʠʧʦʚʥʶʶʪʴ 

ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʜʝʧʨʝʩʽʾ ʪʦʱʦ.  

ʊʝʢʪʦʥʽʯʥʽ ʪʘ ʥʝʦʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ ʩʧʨʠʯʠʥʠʣʠ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ, ʟʤʽʥʫ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ 

ʦʙʩʪʘʥʦʚʦʢ, ʧʝʨʽʦʜʠʯʥʫ ʟʤʽʥʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʫʤʦʚ ʦʩʘʜʢʦʥʘʛʨʦʤʘʜʞʝʥʥʷ 

ʤʦʨʩʴʢʠʤʠ, ʯʘʩʪʢʦʚʠʡ ʘʙʦ ʧʦʚʥʠʡ ʨʦʟʤʠʚ ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʦʩʘʜʦʚʠʭ 

ʫʪʚʦʨʝʥʴ, ʾʭ ʯʘʩʪʢʦʚʫ ʜʝʬʦʨʤʘʮʽʶ ʪʦʱʦ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʛʦ, ʜʝʥʫʜʘʮʽʡʥʦ-ʝʨʦʟʽʡʥʦʛʦ ʪʘ 

ʘʢʫʤʫʣʷʪʠʚʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʻ ʩʫʯʘʩʥʠʡ ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʪʘ 

ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, 2-D ʤʦʜʝʣʴ ʷʢʦʛʦ ʩʪʚʦʨʝʥʘ 

ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʛʽʧʩʦʤʝʪʨʽʾ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʬʫʥʜʘʤʝʥʪʫ 

(ʨʠʩ. 5.1).  
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ʅʘ ʦʩʥʦʚʽ ʙʘʟʠ ʘʪʨʠʙʫʪʠʚʥʠʭ ʜʘʥʠʭ ʙʫʣʘ ʩʪʚʦʨʝʥʘ  3-D ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʽ 

ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʚ ʦʙ ʻʤʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʙʘʯʠʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʜʦʜʘʪʥʽʭ ʽ 

ʚʽʜ ʻʤʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ, ʟ ʷʩʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʦʙʣʘʩʪʝʡ ʜʝʥʫʜʘʮʽʾ 

ʽ ʦʙʣʘʩʪʝʡ ʘʢʫʤʫʣʷʮʽ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʽʣʷʥʢʠ ʣʦʢʘʣʽʟʘʮʽʾ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʪʦʱʦ (ʨʠʩ. 5.2).  

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʢʨʝʡʜʘ-ʧʘʣʝʦʛʝʥʦʚʦʛʦ 

ʛʫʤʽʜʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʣʽʪʦʛʝʥʝʟʫ ʚ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʫʪʚʦʨʠʚʩʷ ʧʨʦʩʪʦʨʦʚʦ-ʝʚʦʣʶʮʽʡʥʦ-ʧʘʨʘʛʝʥʝʪʠʯʥʠʡ ʨʷʜ 

ʦʩʘʜʦʚʠʭ ʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ (ʣʘʪʝʨʠʪʥʦʾ ʡ ʢʘʦʣʽʥʦʚʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʧʣʦʱʦʚʦʛʦ ʽ ʣʽʥʽʡʥʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʽʚ ʪʘ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʠʭ ʽ 

ʩʝʨʝʜʥʴʦʝʦʮʝʥʦʚʠʭ ʬʣʶʚʽʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʟʤʠʚʫ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ 

ʝʣʶʚʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʫ ʤʝʞʘʭ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʧʨʝʩʽʡ) ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʦʫʪʚʦʨʝʥʥʷ ʥʘ ʧʦʨʦʜʘʭ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʣʘʪʬʦʨʤʥʫ ʢʦʥʪʠʥʝʪʘʣʴʥʫ 

ʛʫʤʽʜʥʫ ʝʣʶʚʽʘʣʴʥʫ ʢʘʦʣʽʥʦ- ʙʦʢʩʠʪʦ- ʽʣʴʤʝʥʽʪʦ- ʮʠʨʢʦʥʦ- ʟʦʣʦʪʦ- 

ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʦʥʦʩʥʫ ʩʫʙʬʦʨʤʘʮʽʶ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʧʪ-ʥʠʞʥʴʦʘʣʴʙʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʠʞʥʴʦʢʨʝʡʜʦʚʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʧʣʘʪʬʦʨʤʥʫ ʛʫʤʽʜʥʫ ʧʝʨʝʜʪʨʘʥʩʛʨʝʩʠʚʥʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʫ 

ʢʘʦʣʽʥʦ- ʙʦʢʩʠʪʦ- ʽʣʴʤʝʥʽʪʦ- ʟʦʣʦʪʦʥʦʩʥʫ ʩʫʙʬʦʨʤʘʮʽʶ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʝʨʝʜʴʦʝʦʮʝʥʦʚʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʬʣʶʚʽʘʣʴʥʦʛʦ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʫ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʽʜʢʣʘʜʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʩʝʨʝʜʥʴʦʧʘʣʝʦʛʝʥʦʚʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ ʧʣʘʪʬʦʨʤʥʫ ʛʫʤʽʜʥʫ 

ʧʝʨʝʜʪʨʘʥʩʛʨʝʩʠʚʥʫ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʫ ʙʫʨʦʚʫʛʽʣʴʥʫ ʽʣʴʤʝʥʽʪʦ- ʫʨʘʥʦʥʦʩʥʫ 

ʩʫʙʬʦʨʤʘʮʽʶ.  
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