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ɺɺɽɼɽʅʀɽ 

 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʚʳʧʦʣʥʷʶʪ ʨʷʜ 

ʬʫʥʢʮʠʡ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʙʠʦʩʬʝʨʝ, ʧʨʠʥʠʤʘʷ ʫʯʘʩʪʠʷ ʚʦ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʘʭ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʦʪ ʧʦʯʚ ʜʦ ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ. ʊʘʢ, ʦʥʠ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʮʠʢʣʝ ʫʛʣʝʨʦʜʘ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ 

ʧʦʯʚ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʯʚʘʤʠ ʠ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʵʢʦʩʠʩʪʝʤ, ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʢʦʤʧʣʝʢʩ ʬʫʥʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʤʷʪʠ 

ʧʦʯʚ [ʇʘʤʷʪʴ ʧʦʯʚé, 2008]. 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʘʚʝ, ʩʚʦʡʩʪʚʘʭ ʠ ʩʪʨʫʢʪʫʨʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʦ 

ʧʨʠʨʦʜʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦʯʚʦʚʝʜʝʥʠʷ, 

ʥʦ ʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤ ʜʨʫʛʠʭ ʥʘʫʢ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʥʘʷ 

ʛʝʦʣʦʛʠʷ, ʩʪʨʘʪʠʛʨʘʬʠʷ, ʛʝʦʭʠʤʠʷ, ʘʨʭʝʦʣʦʛʠʷ, ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ, 

ʦʜʥʘʢʦ ʦʥʠ ʦʭʚʘʪʳʚʘʶʪ ʥʝ ʚʝʩʴ ʢʨʫʛ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʘʫʢʦʡ ʠ 

ʦʙʱʝʩʪʚʦʤ [ɼʝʨʛʘʯʝʚʘ, 2012]. 

ʉʨʝʜʠ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʥʘʭʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʜʠʘʛʥʦʩʪʠʢʝ ʩʦʩʪʦʷʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʜʨʝʚʥʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʢʣʠʤʘʪʦʚ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʪʨʝʥʜʦʚ ʠʭ ʠʟʤʝʥʝʥʠʡ ʩ 

ʮʝʣʴʶ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠʭ ʧʦʚʝʜʝʥʠʷ. ʇʦʩʣʝʜʥʝʝ ʪʨʝʙʫʶʪ 

ʥʘʣʠʯʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʷʚʣʝʥʠʝʤ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʩʬʝʨʳ: ʛʣʦʙʘʣʴʥʦʤ, 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ. ʆʜʥʘʢʦ, ʵʪʦʪ ʚʦʧʨʦʩ ʧʦʢʘ ʠʩʯʝʨʧʳʚʘʶʱʝ ʥʝ 

ʠʟʫʯʝʥ, ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ ʩ ʧʦʟʠʮʠʡ ʦʜʥʦʛʦ ʠʭ ʨʘʟʜʝʣʦʚ 
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ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʦʩʥʦʚʳ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʫʜʘʤʠ ɺ.ʈ. 

ɺʦʣʦʙʫʝʚʘ ʠ ʀ.ɸ. ʉʦʢʦʣʦʚʘ ʠ ʥʘʟʚʘʥʥʦʛʦ ɻ.ɺ. ɼʦʙʨʦʚʦʣʴʩʢʠʤ ʠ ɽ.ɼ. 

ʅʠʢʠʪʠʥʳʤ ʬʘʢʪʦʨʥʦʡ ʵʢʦʣʦʛʠʝʡ ʧʦʯʚ. ʇʨʠ ʵʪʦʤ ʪʝʨʨʠʪʦʨʠʷ ʊʫʚʳ, ʚ ʩʠʣʫ 

ʩʚʦʝʡ ʧʨʠʨʦʜʥʦʡ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʚʳʩʪʫʧʘʝʪ ʫʜʦʙʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʪʠʭ ʚʦʧʨʦʩʦʚ. 

ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʊʫʚʳ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʦʤ, ʢʦʪʦʨʳʡ ʦʯʝʥʴ ʠʥʪʝʨʝʩʝʥ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʧʦʩʢʦʣʴʢʫ ʩʧʝʢʪʨ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʝʸ ʪʝʨʨʠʪʦʨʠʠ 

ʦʯʝʥʴ ʰʠʨʦʢ: ʦʪ ʪʫʥʜʨʳ ʜʦ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʵʪʦʪ ʨʝʛʠʦʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʚʳ̫ʚʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʧʦ ʩʦʩʪʘʚʫ, ʩʚʦʡʩʪʚʘʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ 

ʠʭ ʩʚʷʟʴ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 1. ʀʟʫʯʠʪʴ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

2. ɺʳʷʚʠʪʴ ʪʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʩʝʥʩʦʨʥʳʤʠ ʢ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʝ, ʠ ʪʝ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ 

ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ.  

3. ʋʩʪʘʥʦʚʠʪʴ ʜʠʘʧʘʟʦʥʳ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʣʘʞʥʦʩʪʠ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʜʝʣʘʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʠʭ ʩʦʩʪʘʚʝ.  

4. ɼʘʪʴ ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʠ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʘʭ ʩ ʘʨʠʜʥʳʤ ʠ 

ʛʫʤʠʜʥʳʤ ʢʣʠʤʘʪʦʤ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: ɺʳʷʚʣʝʥʦ, ʯʪʦ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʯʝʪʢʠʝ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
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ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʛʫʤʠʜʥʳʤʠ ʠ 

ʘʨʠʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʨʘʤʢʘʭ ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ 

ʚʘʨʴʠʨʫʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ ʩʦʩʪʦʠʪ ʚ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ɻʂ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʯʚʘʭ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ, ʥʦ ʠ ʚ ʠʥʳʭ 

ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʅ:ʉ ʜʣʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʫʤʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ, ʥʝ ʠʤʝʶʪ ʯʝʪʢʠʭ 

ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʩʚʷʟʝʡ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʩ 

ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʘ ʠ ʧʦʟʠʮʠʝʡ ʧʦʯʚ ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʅ:ʉ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʢʩʪʠʥʢʮʠʠ ʠ 

ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʩʧʝʢʪʨʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ, 

ʷʚʣʷʶʱʠʝʩʷ ʢʣʠʤʘʪʦʛʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ ʚʘʨʴʠʨʫʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʫʩʣʦʚʠʡ ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʮʚʝʪʥʦʩʪʠ (ɽ4:ɽ6), ʦʪʨʘʞʘʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʷʜʨʘ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʚ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪ a, ʦʪʨʘʞʘʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʩʠʥʝʡ ʠ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʷʭ, ʙʦʣʝʝ ʩʝʥʩʦʨʥʳ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʘʨʴʠʨʫʶʪ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʵʢʩʧʨʝʩʩʥʳʝ ʧʨʠʝʤʳ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ 

ʧʦʯʚ ʚ ʤʝʥʷʶʱʝʡʩʷ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʧʦʩʣʝʜʥʝʡ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʚʳʡ ʤʦʤʝʥʪ (ʄ1) ʩʧʝʢʪʨʦʚ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʚʝʣʠʯʠʥʦʡ ʅ:ʉ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʵʢʩʪʠʥʢʮʠʠ ɽ
ɻʂ
, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʣʦʚʠʷʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʭ ʵʚʦʣʶʮʠʠ ʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ. 
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ɺʧʝʨʚʳʝ ʜʣʷ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʨʦʜʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʚʣʘʞʥʦʩʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʅ:ʉ). 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʣʠ ʧʦʧʦʣʥʠʪʴ ʙʘʥʢ ʜʘʥʥʳʭ ʧʦ ʩʚʷʟʷʤ 

çʛʫʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷè ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʊʫʚʳ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʧʘʣʝʦʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʮʝʥʢʝ ʧʦʚʝʜʝʥʠʷ ʧʦʯʚ ʠ ʵʢʦʩʠʩʪʝʤ 

ʚ ʤʝʥʷʶʱʝʡʩʷ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʄʘʪʝʨʠʘʣʳ ʦ ʩʦʩʪʘʚʝ, ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʠ ʚʳʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʚʦʧʨʦʩʦʚ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ, ʧʘʣʝʦʧʦʯʚʦʚʝʜʝʥʠʠ, ʙʠʦʣʦʛʠʠ, 

ʛʝʦʛʨʘʬʠʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʚ ʵʢʦʣʦʛʠʠ ʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ 

ʧʨʠʨʦʜʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠʭ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ.  

ʆʥʠ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʯʪʝʥʠʠ ʢʫʨʩʦʚ ʣʝʢʮʠʡ ʧʦ 

ʵʢʦʣʦʛʠʠ ʠ ʭʠʤʠʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʢʫʨʩʘʭ, ʛʜʝ ʩʚʝʜʝʥʠʷ ʦ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪʘʭ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ 

(ʧʦʯʚʦʚʝʜʝʥʠʝ, ʧʘʣʝʦʧʦʯʚʦʚʝʜʝʥʠʝ, ʘʨʭʝʦʣʦʛʠʷ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʷ ʠ ʜʨ.).  

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʠʪ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʧʨʠʥʮʠʧʳ ʬʘʢʪʦʨʥʦʡ ʵʢʦʣʦʛʠʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ 

ʧʦʯʚʦʚʝʜʝʥʠʷ.  

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ:  

1. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʦʪʣʠʯʘʶʪʩʷ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʪʠʯʝʩʢʠʭ, ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʠ ʜʨʫʛʠʭ 
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ʩʚʦʡʩʪʚ ʢʘʢ ʚʥʫʪʨʠ ʨʝʛʠʦʥʘ ʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʯʚʘʤʠ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ ʚʥʫʪʨʠ 

ʛʫʤʠʜʥʳʭ ʠ(ʠʣʠ) ʘʨʠʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

2. ɺ ʧʨʝʜʝʣʘʭ ʝʜʠʥʳʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ ʚ ʛʫʤʠʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʷʜ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ, ʧʦʣʦʞʝʥʠʷ ʧʦʯʚ ʚ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ: ʘʚʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʦ ʧʦʣʝʚʦʝ ʠ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʯʚ, ʚʳʜʝʣʝʥʳ ʧʨʝʧʘʨʘʪʳ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʠʟʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ, 

ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʚʳʚʦʜʳ ʨʘʙʦʪʳ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʚʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʇʫʙʣʠʢʘʮʠʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ: ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 

14 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 6 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ 

çʇʝʨʝʯʝʥʴéè ɺɸʂ ʈʌ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ: ʥʘ III , IV, V ʠ VI 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʤʦʣʦʜʝʞʥʳʭ ʰʢʦʣʘʭ ʧʦ ʧʘʣʝʦʧʦʯʚʦʚʝʜʝʥʠʶ 

çʇʘʣʝʦʧʦʯʚʳ ï ʭʨʘʥʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʧʨʦʰʣʦʛʦè 

(ʅʦʚʦʩʠʙʠʨʩʢ ï ɺʦʣʦʜʘʨʢʘ, 2012, 2013, 2014, 2015), ʥʘ XI ʋʙʩʫʥʫʨʩʢʦʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ çʕʢʦʩʠʩʪʝʤʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ: 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè (ʂʳʟʳʣ, 2012), ʥʘ 

V ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʆʪʨʘʞʝʥʠʝ ʙʠʦ-ʛʝʦ-

ʘʥʪʨʦʧʦʩʬʝʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʦʯʚʘʭ ʠ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝè, 

ʧʦʩʚʷʱʝʥʥʦʡ 85-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʊɻʋ (ʊʦʤʩʢ, 

2015), VII  ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ 

ʵʢʦʣʦʛʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘè (ʆʨʝʥʙʫʨʛ, 2015). 
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ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ: ʜʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 153 ʩʪʨʘʥʠʮʘʭ, 

ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 5 ʛʣʘʚ ʠ ʟʘʢʣʶʯʝʥʠʷ. ʆʥʘ ʚʢʣʶʯʘʝʪ 24 ʨʠʩʫʥʢʘ, 21 

ʪʘʙʣʠʮʫ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 207 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪ.ʯ. 41 ï ʠʥʦʩʪʨʘʥʥʳʭ.  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʜʦʢʪʦʨʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ʄʘʨʠʠ ʀʚʘʥʦʚʥʝ ɼʝʨʛʘʯʝʚʦʡ ʟʘ 

ʧʦʩʪʦʷʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʧʦʜʜʝʨʞʢʫ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʛʨʦʤʥʦʝ ʪʝʨʧʝʥʠʝ ʠ ʫʜʠʚʠʪʝʣʴʥʳʡ ʤʠʨ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, 

ʢʦʪʦʨʳʡ ʦʥʘ ʦʪʢʨʳʣʘ ʜʣʷ ʤʝʥʷ. ɹʣʘʛʦʜʘʨʶ ʟʘ ʧʦʤʦʱʴ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʉʆ ʈɸʅ, ʘ ʪʘʢʞʝ 

ʧʝʨʩʦʥʘʣʴʥʦ ɽ.ʕ. ʆʥʜʘʨ, ʂ.ʆ. ʆʯʫʨ, ʉ.ʗ. ʂʫʜʨʷʰʦʚʫ, ɸ.ʉ. ʏʫʤʙʘʝʚʘ, ʆ.ʕ. 

ʄʝʨʟʣʷʢʦʚʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʣʠ ʤʥʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ɺ.ʇ. ʌʘʜʝʝʚʫ, 

ɺ.ɼ. ʊʠʭʦʚʫ, ʅ.ʃ. ʃʘʚʨʠʢʘ, ʖ.ʄ. ɼʝʨʷʙʠʥʫ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʦʩʚʦʝʥʠʶ ʤʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. 
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ɻʃɸɺɸ 1. ʇʆɼʍʆɼʓ ʂ ʀɿʋʏɽʅʀʖ ɻʋʄʀʅʆɺʓʍ ʂʀʉʃʆʊ 

ʇʆʏɺ ʊʋɺʓ ʉ ʇʆɿʀʎʀʁ ʌɸʂʊʆʈʅʆʁ ʕʂʆʃʆɻʀʀ ʇʆʏɺ 

 

ʇʨʦʙʣʝʤʘ ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, 

ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʨʝʛʠʦʥʘʣʴʥʫʶ ʠ ʣʦʢʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʩʦʯʝʪʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʷʚʣʷʝʪʩʷ ʚ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ. 

ʇʨʠ ʵʪʦʤ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ï ʪʘʢʦʡ ʧʦʯʚʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ, 

ʷʚʣʷʷʩʴ ʧʨʠʨʦʜʥʦʡ ʦʪʢʨʳʪʦʡ ʜʠʩʩʠʧʘʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʪʨʘʞʘʝʪ ʚ ʩʚʦʠʭ 

ʩʦʩʪʘʚʝ ʠ ʩʚʦʡʩʪʚʘʭ ʫʩʣʦʚʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʥʠ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʬʠʢʩʠʨʫʷ ʜʣʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʚʠʜʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʚʦʠʭ ʩʦʩʪʘʚʝ ʠ ʩʚʦʡʩʪʚʘʭ, ʘ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ï ʚʦʟʚʨʘʪʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʦʚ ʨʘʟʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ [ɼʝʨʛʘʯʝʚʘ, 2006 ʘ].  

ɺʦʧʨʦʩʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʛʫʤʫʩʦʚʳʭ 

ʚʝʱʝʩʪʚ ʠ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʚ ʪʝʯʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʪʨʝʙʫʶʪ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʛʫʤʫʩʘ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ï ʨʘʟʜʝʣʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ. 

ʇʨʝʜʤʝʪʦʤ ʵʪʦʛʦ ʨʘʟʜʝʣʘ, ʩʦʛʣʘʩʥʦ ʃ.ʀ. ʇʨʘʩʦʣʦʚʫ [1923], ɺ.ʈ. ɺʦʣʦʙʫʝʚʫ 

[1963] ʠ ʀ.ɸ. ʉʦʢʦʣʦʚʫ [1993], ʚʳʩʪʫʧʘʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ 

ʩʠʩʪʝʤʝ ʧʦʯʚʘïʬʘʢʪʦʨʳ, ʠʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʧʦʯʚʦʡ ʠ ʩʨʝʜʦʡ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ 

ʣʠʰʴ ʦʜʥʦʡ ʠʟ ʪʝʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʩɹʷ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʠ 

ʧʦʯʚ, ʚ ʝʸ ʨʘʟʜʝʣʝ, ʥʘʟʚʘʥʥʦʤ ɻ.ɺ. ɼʦʙʨʦʚʦʣʴʩʢʠʤ ʠ ɽ.ɼ. ʅʠʢʠʪʠʥʳʤ [2006] 

çʬʘʢʪʦʨʥʦʡ ʵʢʦʣʦʛʠʝʡ ʧʦʯʚè.  

ʕʪʦʪ ʨʘʟʜʝʣ ʠʤʝʝʪ ʩʘʤʳʝ ʜʘʚʥʠʝ ʠʩʪʦʢʠ ʠ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʦʯʝʥʴ 

ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʧʦʯʚʦʚʝʜʝʥʠʷ. ɽʱʝ ɺ.ɺ. ɼʦʢʫʯʘʝʚ ʚʳʜʝʣʠʣ ʪʝ 

ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ XX ʚʝʢʝ ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʜʤʝʪ 

ʵʢʦʣʦʛʠʠ ʧʦʯʚ, ʭʦʪʷ ʵʪʦʪ ʚʳʜʘʶʱʠʡʩʷ ʫʯʝʥʳʡ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʧʦʯʚʦʚʝʜʝʥʠʷ, 



 10 

ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʵʢʦʣʦʛʠʷ ʧʦʯʚè. ɺ.ɺ. ɼʦʢʫʯʘʝʚ ʧʦʜʯʝʨʢʠʚʘʣ, 

ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʚʣʘʜʝʚʘʪʴ ʧʦʯʚʦʡ ʠ ʫʧʨʘʚʣʷʪʴ ʝʶ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʥʘʜʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʧʦʯʚʘʤʠ, ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʬʘʢʪʦʨʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ɺ.ɺ. ɼʦʢʫʯʘʝʚ [1888, ʮʠʪ. ʧʦ 

ɼʦʢʫʯʘʝʚ, 1949] ʥʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʥʦʛʦ ʧʣʘʥʘ ʚʦʧʨʦʩʦʚ 

ʧʦʯʚʦʚʝʜʝʥʠʷ çéʥʘʜʦ ʠʤʝʪʴ ʚʚʠʜʫ ʝʜʠʥʫʶ, ʮʝʣʴʥʫʶ, ʥʝʨʘʟʜʝʣʴʥʫʶ ʧʨʠʨʦʜʫ, ʘ 

ʥʝ ʦʪʨʳʚʦʯʥʳʝ ʝʝ ʯʘʩʪʠè. ɺʝʨʦʷʪʥʦ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʪʠʭ ʤʳʩʣʝʡ, ʚʳʩʢʘʟʘʥʥʳʭ 

ɺ.ɺ. ɼʦʢʫʯʘʝʚʳʤ, ʚ 1923 ʛʦʜʫ ʃ.ʀ. ʇʨʘʩʦʣʦʚ ʧʨʝʜʣʦʞʠʣ ʚʳʜʝʣʠʪʴ ʵʪʠ 

ʧʨʦʙʣʝʤʳ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʘʟʜʝʣ ʧʦʯʚʦʚʝʜʝʥʠʷ ï ʵʢʦʣʦʛʠʶ ʧʦʯʚ ï ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʧʨʝʜʤʝʪʦʤ ʚʦʧʨʦʩ ʦʙ ʦʪʥʦʰʝʥʠʠ ʧʦʯʚ ʢ ʦʢʨʫʞʘʶʱʠʤ ʠʭ 

ʫʩʣʦʚʠʷʤ. ɺ ʪʦ ʚʨʝʤʷ ʃ.ʀ. ʇʨʘʩʦʣʦʚ ʥʝ ʙʳʣ ʫʩʣʳʰʘʥ ʫʯʝʥʳʤʠ-ʧʦʯʚʦʚʝʜʘʤʠ.  

ʏʝʨʝʟ 30 ʣʝʪ ʚʦʧʨʦʩ ʦʙ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʨʘʟʜʝʣʝ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʙʳʣ ʚʥʦʚʴ ʧʦʜʥʷʪ ɺ.ʈ. ɺʦʣʦʙʫʝʚʳʤ [1953], ʢʦʪʦʨʳʡ ʚ 1963 

ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ ʤʦʥʦʛʨʘʬʠʶ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʣʘʩʴ çʕʢʦʣʦʛʠʷ ʧʦʯʚè. ɺ ʥʝʡ 

ʦʥ ʧʠʩʘʣ: çéʭʦʪʷ ʨʘʙʦʪʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʚʝʣʘʩʴ ʥʝʧʨʝʨʳʚʥʦ ʠ 

ʥʘʢʦʧʣʝʥ ʦʛʨʦʤʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʙʦʙʱʝʥʠʝ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʩʤʳʩʣʠʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʵʢʦʣʦʛʠʷ ʧʦʯʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʨʘʩʣʴ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʩʚʷʱʝʥʥʘʷ ʚʳʷʚʣʝʥʠʶ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʘʢʦʥʦʤʝʨʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʷʤʠè [ɺʦʣʦʙʫʝʚ, 1963, ʩ. 5]. ɼʘʣʝʝ ʘʚʪʦʨ 

ʧʨʦʜʦʣʞʘʣ: çéʥʝʩʦʤʥʝʥʥʦ, ʧʨʝʜʤʝʪʦʤ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʠ ʪʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʩʨʝʜʦʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʨʘʟʥʳʭ ʨʦʜʘ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ ʧʦʯʚʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘè [ɺʦʣʦʙʫʝʚ, 

1963, ʩ. 9]. ʅʦ ʠ ʵʪʠ ʨʘʙʦʪʳ ʥʝ ʟʘʩʪʘʚʠʣʠ ʧʦʯʚʦʚʝʜʦʚ ʚʳʜʝʣʠʪʴ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʦʯʚʳ ʠ ʩʨʝʜʳ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚ ʦʪʜʝʣʴʥʳʡ 

ʨʘʟʜʝʣ (ʦʪʨʘʩʣʴ, ʫʯʝʥʠʝ) ʧʦʯʚʦʚʝʜʝʥʠʷ. ʏʝʨʝʟ 30 ʣʝʪ ʧʦʩʣʝ ʚʳʭʦʜʘ ʚ ʩʚʝʪ 

ʤʦʥʦʛʨʘʬʠʠ çʕʢʦʣʦʛʠʷ ʧʦʯʚè ʀ.ɸ. ʉʦʢʦʣʦʚ ʚʥʦʚʴ ʧʦʜʥʷʣ ʚʦʧʨʦʩ ʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʨʘʟʜʝʣʘ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʧʨʦʩʳ ʦ 

ʧʨʠʯʠʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘïʬʘʢʪʦʨʳè [ʉʦʢʦʣʦʚ, 1993]. ʆʥ 
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ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʨʘʟʜʝʣ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʨʘʚʥʦʧʨʘʚʝʥ ʩ ʜʨʫʛʠʤʠ ʨʘʟʜʝʣʘʤʠ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ï ʛʝʥʝʟʠʩʦʤ ʠ ʛʝʦʛʨʘʬʠʝʡ ʧʦʯʚ ʠ ʚʤʝʩʪʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʩʥʦʚʫ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ. çɽʜʠʥʩʪʚʦ ʵʪʠʭ ʪʨʝʭ 

ʨʘʟʜʝʣʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʷʜʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ 

ʙʘʟʠʨʫʶʪʩʷ ʚʩʝ ʝʛʦ ʧʨʠʢʣʘʜʥʳʝ ʚʝʪʚʠè [ʉʦʢʦʣʦʚ, 1993, ʩ. 65]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʠ 

çʩʚʦʡʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪïïɻʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚè, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʝʙʫʶʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʩʥʦʚʝ, ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʠ 

ʧʦʯʚ, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ, ʢʘʢ ʦʪʤʝʯʘʣ ʀ.ɸ. ʉʦʢʦʣʦʚ [1993], ʨʝʰʘʪʴ ʢʘʢ ʨʘʟ 

ʧʨʦʙʣʝʤʳ ʧʨʠʯʠʥʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʯʚ, ʪ.ʝ. ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩ: ʧʦʯʝʤʫ ʚʦʟʥʠʢʣʠ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʚ 

ʧʦʯʚʘʭ ʠ ʧʦʯʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʢʘʢʦʚʦ ʩʦʯʝʪʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʭ ʦʙʫʩʣʦʚʠʚʰʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʋʯʝʥʠʠ ʦ ʛʫʤʫʩʝ ʧʦʯʚ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ: 

ʭʠʤʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ [ɼʝʨʛʘʯʝʚʘ, 2006 ʙ]. ʇʝʨʚʦʝ ʜʦʣʞʥʦ ʠʟʫʯʘʪʴ 

ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʠʭ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʚʦʡʩʪʚ, ʚʪʦʨʦʝ ï ʜʦʣʞʥʦ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʨʠʯʠʥʳ ʧʨʦʷʚʣʝʥʠʷ ʛʫʤʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʬʫʥʢʮʠʡ. ʂʘʢ ʧʦʥʷʪʥʦ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʵʪʦʪ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʚʟʛʣʷʜʘʭ ʀ.ɸ. ʉʦʢʦʣʦʚʘ [2004] ʥʘ ʨʦʣʴ ʵʢʦʣʦʛʠʠ ʧʦʯʚ ʚ ʨʝʰʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʠʤ, ʧʦʜʯʝʨʢʥʝʤ ʝʱʝ ʨʘʟ, 

ʵʢʦʣʦʛʠʷ ʧʦʯʚ ʥʝ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʦʯʚʘʭ, ʥʦ ʜʦʣʞʥʘ ʚʳʷʚʣʷʪʴ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʵʪʠ 

ʧʨʦʮʝʩʩʳ. ʀ ʪʦ, ʠ ʜʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʙʫʶʪ ʟʥʘʥʠʷ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ 

ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʥʦ ʨʝʰʘʝʤʳʝ ʚʦʧʨʦʩʳ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʥʦʡ.  
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ʍʠʤʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʟʘʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʢʘʢ 

ʦʩʦʙʦʛʦ ʢʣʘʩʩʘ ʧʨʠʨʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʦʙ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʟʚʝʥʴʷʭ, ʩʦʯʣʝʥʝʥʠʠ 

ʧʦʩʣʝʜʥʠʭ, ʫʯʘʩʪʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʠʭ ʧʦʩʪʨʦʝʥʠʠ, ʤʝʭʘʥʠʟʤʘʭ, 

ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʠʯʠʥʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦ 

ʚʨʝʤʝʥʠ [ɼʝʨʛʘʯʝʚʘ, 2006 ʙ]. ʉʭʝʤʳ ʩʪʨʦʝʥʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʥʦ ʚʩʝ ʦʥʠ ʛʠʧʦʪʝʪʠʯʥʳ ʠ ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʢʘʟʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʥʝ ʨʝʰʘʝʪ.  

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʜʦʣʞʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʰʘʪʴ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʨʦʜʥʳʭ (ʛʣʦʙʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʘ) ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [ɼʝʨʛʘʯʝʚʘ, 2005]. ɼʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, 

ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʯʝʪʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʕʪʘ ʟʘʜʘʯʘ 

ʦ ʚʳʷʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʭ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʳʪʴ ʨʝʰʝʥʥʦʡ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʦʥʩʪʘʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʚʳʷʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʨʝʙʫʝʪ ʧʦʜʙʦʨʘ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʷʜ, ʚʩʝ 

ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʜʚʫʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤ ʬʘʢʪʦʨʘʤ. 

ɸʥʘʣʠʟ ʠʤʝʥʥʦ ʪʘʢʠʭ ï ʤʦʥʦʬʘʢʪʦʨʥʳʭ ï ʨʷʜʦʚ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ 

ʫʩʣʦʚʠʝʤ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ [ɼʝʨʛʘʯʝʚʘ, 2009]. 

ʇʦʜʙʦʨ ʤʦʥʦʬʘʢʪʦʨʥʳʭ ʨʷʜʦʚ ī ʪʨʫʜʥʘʷ ʟʘʜʘʯʘ, ʦʥʘ ʪʨʝʙʫʝʪ ʦʯʝʥʴ ʙʦʣʴʰʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʩʨʘʚʥʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʧʨʦʙʣʝʤ. 
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ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʩʚʦʡʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʢʘ ʨʝʰʘʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ 

ʦʜʥʦʟʥʘʯʥʳʭ ʤʥʝʥʠʡ ʦ ʥʘʣʠʯʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʵʪʠʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʅʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʥʫʶ ʩʚʷʟʴ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʢʦʤʧʣʝʢʩʦʤ ʬʦʨʤʠʨʫʶʱʠʭ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ. ʕʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʠʟʫʯʝʥʠʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʨʝʙʫʝʪ ʥʝ ʩʪʦʣʴʢʦ 

ʟʥʘʥʠʷ ʪʦʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʢʦʣʴʢʦ 

ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʩʪʘʚʘ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʧʦʚʝʜʝʥʠʷ ʚ ʤʝʥʷʶʱʝʡʩʷ 

ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʯʝʪʢʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʦʪ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʀ.ɸ. 

ʉʦʢʦʣʦʚ [1993, 2004] ʩʯʠʪʘʣ, ʯʪʦ ʵʢʦʣʦʛʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ, ʢʨʦʤʝ 

ʛʝʥʝʟʠʩʘ ʠ ʛʝʦʛʨʘʬʠʠ ʧʦʯʚ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʨʘʟʜʝʣʦʤ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʀʤʝʥʥʦ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ.  

ʕʤʧʠʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʥʦʛʦ. ʆʥʠ 

ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʯʝʪʘʥʠʡ çʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ï 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʝʜʳ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷè. ʆʜʥʘʢʦ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʤʦʥʦʬʘʢʪʦʨʥʳʭ ʨʷʜʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʯʝʪʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʘʢʪʦʨʦʚ 

ʠʣʠ ʫʩʣʦʚʠʡ ʦʥʠ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʩʚʦʜʠʪʴ ʚʦʝʜʠʥʦ ʠ 

ʦʙʦʙʱʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠʟʫʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʧʦʣʫʯʝʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʧʨʠʝʤʦʚ, ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, ʥʝʢʦʨʨʝʢʪʥʦ. 

ʊʘʢ, ʠʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠ 

ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʯʠʱʝʥʥʳʤ 

ʦʪ ʟʦʣʳ ʧʨʝʧʘʨʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʨʘʟʥʦʡ ʠʭ ʦʯʠʩʪʢʝ ʠ ʙʝʟ ʦʯʠʩʪʢʠ. 

ʈʘʟʥʳʝ ʘʚʪʦʨʳ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʚʟʛʣʷʜʳ ʥʘ ʵʪʦʪ ʵʪʘʧ ʧʦʣʫʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʦʚ [ʆʨʣʦʚ, 1974; ʂʦʤʠʩʩʘʨʦʚ, 1971; ʏʫʢʦʚ, 2001; Dergacheva, 2000; 
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ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2002; ʂʣʝʥʦʚ, ʏʠʤʠʪʜʦʨʞʠʝʚʘ, 2011; ʠ ʜʨ.]. ʅʘʠʙʦʣʝʝ 

ʢʦʨʨʝʢʪʥʳʝ ʩʨʘʚʥʝʥʠʷ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʥʘ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʝʜʠʥʦʦʙʨʘʟʥʦ. ʇʦʵʪʦʤʫ ʩʨʝʜʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʭ 

ʦʙʦʙʱʘʶʱʠʭ, ʤʦʛʫʪ ʫʩʪʨʦʠʪʴ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʩ ʝʜʠʥʳʭ ʩ ʥʠʤʠ 

ʧʦʟʠʮʠʡ. ɺʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʥʘ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʩ ʜʨʫʛʠʭ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʘʤʠʭ 

ʚʳʚʦʜʦʚ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʥʦ ʥʝ ʢʦʥʢʨʝʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ ʠ ʩʚʦʡʩʪʚʘʭ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʝʱʝ ʥʝ ʠʩʯʝʨʧʘʣʠ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʝʤʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʚʳʜʝʣʝʥʠʝ ʤʦʥʦʬʘʢʪʦʨʥʳʭ ʨʷʜʦʚ ï ʪʨʝʙʫʝʪ ʝʜʠʥʦʦʙʨʘʟʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʷʚʣʷʪʴ ʢʦʥʢʨʝʪʥʳʝ (ʘ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʛʨʘʣʴʥʳʝ) 

ʩʚʷʟʠ çʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʘʢʪʦʨʘïʩʚʦʡʩʪʚʦ ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳè. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʧʨʠ ʨʘʟʥʦʤ ʩʦʯʝʪʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʤʠ, ʥʦ ʠ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠʯʝʤ ʦʙʷʟʘʪʝʣʴʥʦ ʩ ʧʦʟʠʮʠʡ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʠʢ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʧʦʯʚ ʚʥʦʚʴ 

ʘʢʪʠʚʠʟʠʨʦʚʘʣʦʩʴ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʠ ʥʘʯʘʣʘ ʥʦʚʦʛʦ ʪʳʩʷʯʝʣʝʪʠʡ 

ʚʳʟʚʘʣʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ ʧʨʝʜʳʜʫʱʠʭ ʧʝʨʠʦʜʦʚ, ʘ ʪʘʢʞʝ ʜʠʩʢʫʩʩʠʦʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʣʝʤ, ʦʩʦʙʝʥʥʦ ʢʘʩʘʶʱʠʭʩʷ ʭʠʤʠʠ ʛʫʤʫʩʦʚʳʭ 

ʚʝʱʝʩʪʚ.  

ɺʦʧʨʦʩʳ, ʚʭʦʜʷʱʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ, ʦʩʦʙʝʥʥʦ ʪʝ, 

ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʛʫʤʫʩʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʚ 

ʙʠʦʩʬʝʨʝ ʠ ʘʥʪʨʦʧʦʩʬʝʨʝ.  
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʫʯʝʥʠʠ ʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ (ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʚʦʧʨʦʩʦʚ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʘ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʦʯʝʥʴ ʚʘʞʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʛʫʣʷʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ, ʥʦ ʠ 

ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʤʷʪʠ ʧʦʯʚ) ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʢʘ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. 

ʇʦʜʯʝʨʢʥʝʤ ʝʱʝ ʨʘʟ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʙʣʝʤ ʪʨʝʙʫʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʩʠʣ. ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ 

ʠ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʫʤʫʩʘ ʧʦʯʚ ʊʫʚʳ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʜʘʥʥʳʭ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʄʘʪʝʨʠʘʣʳ ʧʦ ʩʦʩʪʘʚʫ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʊʫʚʳ ʠ ʠʭ ʩʚʦʡʩʪʚʘʤ, 

ʠʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʝʜʠʥʠʯʥʳʝ ʮʠʬʨʳ. 

ɺʧʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ɽ.ʕ. ʆʥʜʘʨ [2008]. ʆʥʠ ʚʢʣʶʯʘʣʠ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʳ 

ʦʪʥʦʰʝʥʠʡ H:C ʠ C:N ʚ ʧʦʯʚʘʭ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʮʦʚ ʧʦʣʥʳʡ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ɸʚʪʦʨʦʤ 

ʙr ʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʦʯʚ ʪʝʧʣʳʭ ʠ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʚ ʪʫʥʜʨʦʚʳʭ ʧʦʯʚʘʭ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʜʦʣʠ ʚʦʜʦʨʦʜʘ ʠ ʩʘʤʳʝ ʥʠʟʢʠʝ ʜʦʣʠ ʫʛʣʝʨʦʜʘ, ʠ ʦʥʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ ʅ:ʉ. ɹʳʣʦ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʦʨʥʦ-ʪʘʝʞʥʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʘʤʦʡ 

ʥʠʟʢʦʡ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʤʘʢʨʦʤʦʣʝʢʫʣ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʘʟʦʪʦʤ, ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʜʣʷ ʧʦʯʚ ʣʝʩʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʦʡ H:C 

(1,05ī1,07). ʇʦʩʣʝʜʥʷʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʢʘʟʘʣʘʩʴ ʙʣʠʟʢʘ ʢ ʪʘʢʦʚʦʡ ʛʦʨʥʦ-
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ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʍʝʤʯʠʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. ɺʝʣʠʯʠʥʘ 

ʅ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʠʤʝʶʪ ʪʠʧʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ɻʂ 

ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʤʘʩʩʠʚʦʚ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʧʦʯʚ ʖʞʥʦʛʦ ʋʨʘʣʘ [ʅʝʢʨʘʩʦʚʘ, 2002] ʠ ʊʫʚʳ [ʆʥʜʘʨ, 2008] ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012 ʘ], ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʅ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʥʝʢʦʪʦʨʳʭ ʧʦʯʚ ʊʫʚʳ ʚʳʰʝ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʯʝʤ ʧʦʯʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (ʨʠʩ. 1).  
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ʈʠʩ. 1 ʉʦʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ɻʂ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ 

ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʊʫʚʳ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012a]: ʇʦʯʚʳ ʣʘʥʜʰʘʬʪʦʚ 

ʖʞʥʦʛʦ ʋʨʘʣʘ: 1 ī ʣʝʩʥʳʭ; 2 ī ʣʝʩʦʩʪʝʧʥʳʭ; 3 ī ʩʪʝʧʥʳʭ. ʇʦʯʚʳ ʊʫʚʳ ʥʘ ʨʠʩ. 

ʦʙʦʟʥʘʯʝʥʳ ʢʚʘʜʨʘʪʠʢʘʤʠ ʠ ʥʦʤʝʨʦʤ ʨʘʟʨʝʟʘ (ʮʠʬʨʘ ʨʷʜʦʤ) ɸ ī ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʅ/ʉīO/C; 

ɹ ī ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʅīʉ 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʨʷʜʘ 

ʧʦʯʚ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʠʤʝʝʪ ʯʝʪʢʠʝ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʉðʅ ʠ ʅ:ʉðʆ:ʉ [ɻʦʥʯʘʨʦʚʘ, 2001: ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2002, 2012, ʘ,ʙ; 

ʊʠʭʦʚʘ ʠ ʜʨ., 2003; ʅʝʢʨʘʩʦʚʘ, 2002, 2013; ʠ ʜʨ.].  
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ʏʝʪʢʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚʝʣʠʯʠʥʳ ʅ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʚʳʷʚʣʝʥʳ ʄ.ʀ. ɼʝʨʛʘʯʝʚʦʡ [2006]. ʇʦʢʘʟʘʥʘ ʩʚʷʟʴ 

ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ [Dergacheva, 2000; ʊʠʭʦʚʘ ʠ ʜʨ., 2003; 

ɼʝʨʛʘʯʝʚʘ, 2006]. ɼ.ʉ. ʆʨʣʦʚ [1990, ʩ. 56] ʦʪʤʝʯʘʣ, ʯʪʦ çʚ ʮʝʣʦʤ ʨʷʜ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʤʫ (ʠʣʠ ʫʙʳʚʘʶʱʝʤʫ) ʩʦʜʝʨʞʘʥʠʶ 

ʫʛʣʝʨʦʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʟʦʥʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʷʜʦʤ ʧʦʯʚè. ʆʥ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʣʷ ʩʭʦʜʥʳʭ ʧʦ ʛʝʥʝʟʠʩʫ ʪʠʧʦʚ ʧʦʯʚ ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ 

ʦʪʚʝʯʘʝʪ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʨʝʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʩʯʠʪʘʷ ʦʪʢʣʦʥʝʥʠʷ 

ʩʣʫʯʘʡʥʳʤʠ ʠ ʨʘʚʥʦʚʝʨʦʷʪʥʳʤʠ.  

ʅ.ʅ. ʈʷʙʦʚʘ [2005] ʚ ʩʚʦʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ çʕʢʦʣʦʛʦ-

ʛʫʤʫʩʦʚʳʝ ʩʚʷʟʠ ʚ ʛʦʨʥʳʭ ʧʦʯʚʘʭ ʵʢʩʪʨʘʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʶʛʘ 

ʉʠʙʠʨʠè ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʩʦʩʪʘʚʫ ʛʫʤʫʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʶʛʘ ʉʠʙʠʨʠ (ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ, ɿʘʙʘʡʢʘʣʴʷ, ʊʫʚʳ ʠ ʍʘʢʘʩʠʠ) ʚʳʷʚʠʣʘ ʫʨʦʚʥʠ ʠʟʤʝʥʝʥʠʡ ʦʩʥʦʚʥʳʭ 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, 

ʫʩʪʘʥʦʚʠʣʘ ʦʩʥʦʚʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʦʪʥʦʰʝʥʠʷ ʉʛʢ:ʉʬʢ ʩ ʚʳʩʦʪʦʡ 

ʤʝʩʪʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ 

ʩʚʷʟʴ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʟʦʥʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ.  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ 

ʧʦʯʚ ʊʫʚʳ ʦʢʘʟʘʣʠʩʴ ʪʝʤ ʧʦʯʚʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʢʦʪʦʨʳʡ (ʠʩʢʣʶʯʘʷ 

ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ, ʭʦʪʷ ʩʦʩʪʘʚ, ʩʚʦʡʩʪʚʘ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚʘʞʥʦ ʟʥʘʪʴ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʨʦʣʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʙʠʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʜʣʷ ʫʯʝʪʘ ʠʭ ʬʫʥʢʮʠʡ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʧʦʯʚ, 

ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ 

ʵʚʦʣʶʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [ɼʝʨʛʘʯʝʚʘ, 1984, 1997], ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʦʪʨʘʞʘʶʪ, ʢʦʜʠʨʫʶʪ ʠ ʩʦʭʨʘʥʷʶʪ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʚʦʝʛʦ ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ ʠ 
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ʩʪʨʫʢʪʫʨʳ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ [Dergacheva, 2001, ɼʝʨʛʘʯʝʚʘ, 2006, 2008].  

ɽʩʪʴ ʝʱʸ ʦʯʝʥʴ ʚʘʞʥʘʷ ʩʪʦʨʦʥʘ ʚ ʠʟʫʯʝʥʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʠʭ 

ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʦʙʩʫʞʜʝʥʠʝ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʝʥʠʝʤ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʉʫʜʷ ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʧʫʙʣʠʢʘʮʠʷʤ [ɼʝʨʛʘʯʝʚʘ, 1984, 1989, 1997, 2008; ɼʝʨʛʘʯʝʚʘ ʠ 

ʜʨ., 2012 ʘ,ʙ], ʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ ï ʵʪʦ ʥʝ ʤʦʣʝʢʫʣʳ, ʥʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ, ʥʝ 

ʧʦʣʠʤʝʨʳ, ʘ ʩʠʩʪʝʤʳ ʙʠʦʤʦʣʝʢʫʣ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʯʝʨʝʟ ʤʦʩʪʠʢʠ, 

ʛʠʜʨʦʬʦʙʥʳʝ ʩʚʷʟʠ, ʧʫʪʝʤ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʂʘʢ ʙʳʣʦ 

ʦʙʦʩʥʦʚʘʥʦ ʵʪʠʤ ʘʚʪʦʨʦʤ [ɼʝʨʛʘʯʝʚʘ, 1989, 2006 ʘ,ʙ, 2010] ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʇʠʢʢʘʣʦ [Piccalo, 2000, 2001, 2015], 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʧʨʘʩʪʨʫʢʪʫʨʳ, ʩʘʤʦʩʦʙʨʘʥʥʳʝ ʠʟ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʩʢʨʝʧʣʷʝʤʳʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʛʠʜʨʦʬʦʙʥʳʤʠ ʜʠʩʧʝʨʩʠʦʥʥʳʤʠ ʩʠʣʘʤʠ. ɺ ʦʜʥʦʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʦʙʟʦʨʦʚ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʛʫʤʠʥʦʚʳʤ ʢʠʩʣʦʪʘʤ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ 

ʜʨʫʛʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ: ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ï ʵʪʦ ʩʤʝʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [ʄʠʣʘʥʦʚʩʢʠʡ, 2009; ʉʝʤʝʥʦʚ ʠ ʜʨ, 2013; ʠ ʜʨ.]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʷʜ ʚʦʧʨʦʩʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʚʝʱʝʥ ʠʣʠ ʩʣʘʙʦ ʠʟʫʯʝʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʣʠʷʥʠʝ ʣʦʢʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʥʘʨʫʰʝʥʠʝ ʦʙʱʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʦʜʥʦʛʦ ʠʟ ʧʨʦʜʫʢʪʦʚ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ï 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ï ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʀʤʝʶʱʠʝʩʷ 

ʤʘʪʝʨʠʘʣʳ ʦʯʝʥʴ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʪʨʫʜʥʦ ʩʨʘʚʥʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠʟ-ʟʘ 

ʨʘʟʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʪʙʦʨʫ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʩʘʤʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʣʠʯʠʷ 

ʩʚʝʜʝʥʠʡ ʪʦʣʴʢʦ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʠʭ ʩʦʩʪʘʚʝ ʠʣʠ ʝʜʠʥʠʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʧʦʣʥʦʤʫ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʠ ʦʪʩʫʪʩʪʚʠʷ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʯʝʥʴ ʚʘʞʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʦʜʥʦʛʦ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʯʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 
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ʠʤʝʶʱʠʭʩʷ ʨʘʙʦʪʘʭ ʯʘʱʝ ʚʩʝʛʦ ʪʦʣʴʢʦ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ, ʥʦ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʵʪʦʛʦ ʨʝʜʢʠ.  

ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʛʫʤʫʩʘ ʚ ʮʝʣʦʤ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʙʠʦʩʬʝʨʳ ʠ ʥʝʷʩʥʦʩʪʴ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʩʪʨʦʝʥʠʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ, 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʩʧʝʮʠʬʠʯʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʫʤʫʩʦʚʳʭ 

ʚʝʱʝʩʪʚ ʧʦʯʚ. ɸʥʘʣʠʟ ʠʟʫʯʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʠ ʚʦʜʦʨʦʜʘ ʠ 

ʫʛʣʝʨʦʜʘ ʚ ʩʦʩʪʘʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʚʠʩʷʪ ʦʪ 

ʢʣʠʤʘʪʘ, ʦʪ ʩʦʯʝʪʘʥʠʷ ʪʝʧʣʘ ʠ ʚʣʘʛʠ [ɼʝʨʛʘʯʝʚʘ, 1997, 2006, 2008]. 

ʇʦʢʘʟʘʪʝʣʴ ʅ:ʉ ʠʤʝʝʪ ʪʝʩʥʫʶ ʢʦʨʨʝʣʷʪʠʚʥʫʶ ʩʚʷʟʴ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʢʣʠʤʘʪʘ. ʆʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

[ɼʝʨʛʘʯʝʚʘ, 1997].  

ʀʟʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʘʚʘ, ʥʦ ʠ ʨʘʟʥʳʭ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, 

ʪʘʢʠʭ ʢʘʢ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʚʠʜʠʤʦʡ ʠ ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʣʶʦʨʝʩʮʝʥʮʠʠ, ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʯʘʩʪʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʥʠʤʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʭ ʨʦʣʠ ʚ ʧʨʦʮʝʩʩʘʭ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʵʢʦʩʠʩʪʝʤ, ʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ, 

ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʛʦ ʫʙʝʜʠʪʝʣʴʥʦ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ ʄ.ʀ. ɼʝʨʛʘʯʝʚʦʡ [1989, 1997, 2006, 2008; ʠ ʜʨ.].  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʊʫʚʝ ʪʝʨʨʠʪʦʨʠʡ, ʪʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠʟʫʯʘʶʪʩʷ ʚ ɿʘʙʘʡʢʘʣʴʝ [ʎʳʙʠʢʦʚʘ, 2004; ʄʠʣʴʭʝʝʚ, 

2006; ʎʳʙʠʢʦʚʘ ʠ ʜʨ., 2011; ʂʣʝʥʦʚ, ʏʠʤʠʪʜʦʨʞʠʝʚʘ, 2011; ʠ ʜʨ.]. ɼʣʷ 
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ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʠʤʝʶʪʩʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʦʜʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ (ʅ:ʉ) ʜʣʷ ʧʦʯʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʤʳ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ ʪʘʙʣ. 1 ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠʟ ʩʪʘʪʴʠ ʄ.ʀ. 

ɼʝʨʛʘʯʝʚʦʡ ʠ ʜʨ. [2012 ʘ]. ɼʣʷ ʦʩʪʘʣʴʥʳʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʊʫʚʝ ʨʝʛʠʦʥʦʚ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʧʦʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʅ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ɻʦʨʥʦʤ ɸʣʪʘʝ  

[ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012 ʘ] 
 

ʆʙʲʝʢʪʳ 

 

n XÑm ʜʣʷ H:C ʚ ɻʂ 

ʇʦʯʚʳ ʛʦʨʥʳʭ ʪʫʥʜʨʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ 21 1,24Ñ0,15 

ʇʦʯʚʳ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 9 1,18Ñ0,10 

ʇʦʯʚʳ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 16 0,98Ñ0,07 

ʇʦʯʚʳ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚ ʪ.ʯ. 49 0,79Ñ0,10 

ʇʦʯʚʳ ʫʤʝʨʝʥʥʦ-ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʠ 30 0,84Ñ0,08 

ʇʦʯʚʳ ʩʫʭʦʡ ʩʪʝʧʠ 19 0,72Ñ0,06 

 

 

 

* **  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ ʊʫʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʳ. 

ʀʤʝʝʪʩʷ ʪʦʣʴʢʦ ʥʝʤʥʦʛʦ ʜʘʥʥʳʭ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʚʦʜʦʨʦʜʘ ʠ 

ʫʛʣʝʨʦʜʘ ï ʧʦʢʘʟʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʧʘʣʝʦʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʢʦʤʧʣʝʢʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʫʤʫʩʘ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʨʝʮʝʥʪʥʫʶ ʦʩʥʦʚʫ ʧʝʜʦʛʫʤʫʩʦʚʦʛʦ ʤʝʪʦʜʘ [ɼʝʨʛʘʯʝʚʘ, 1988 ʘ-ʚ, 1995, 1997, 

1998 ʘ-ʚ, 2008]. ɼʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ 

ʊʫʚʳ ʥʝ ʠʟʫʯʝʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʯʝʥʴ 

ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʠʟʫʯʝʥʠʷ ʧʦʯʚ ʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ 

ʚʳʰʝ, ʦʥʠ ʥʝʩʫʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ, ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʭ ʚʘʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ 
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ʥʘʨʫʰʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʝʤʝʣʴ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʵʚʦʣʶʮʠʠ 

ʧʦʯʚ, ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ-ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʢʘʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʧʫʪʝʤ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʠʧʦʚ ʠ 

ʫʩʣʦʚʠʡ ʜʨʝʚʥʝʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ 

ʜʨʝʚʥʝʛʦ ʯʝʣʦʚʝʢʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ [ɼʝʨʛʘʯʝʚʘ, 1997].  

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʢʘʢ ʧʨʦʜʫʢʪ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʧʦʯʚʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʤʷʪʠ ʧʦʯʚ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʯʚʘʤʠ ʦʩʥʦʚʥʳʭ ʙʠʦʩʬʝʨʥʳʭ 

ʬʫʥʢʮʠʡ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʙʫʩʣʦʚʣʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ 

[ɼʝʨʛʘʯʝʚʘ, 1984, ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012 a]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ 

ʧʦʣʫʯʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ, ʩʚʦʡʩʪʚʘʭ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ (ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ) ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʫʩʣʦʚʠʷʭ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʩʦʛʣʘʩʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʯʚ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ʩʚʷʟʠ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʪʘʢʠʭ, ʢʘʢ ʊʫʚʘ.  
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ɻʃɸɺɸ 2 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʇʆʏɺ ʀ 

ɻʋʄʀʅʆɺʓʍ ʂʀʉʃʆʊ ɺ ʇʈɽɼɽʃɸʍ ɿɸʇɸɼʅʓʍ ʈɸʁʆʅʆɺ ʊʋɺʓ 

 

ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʝ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʟʠʘʪʩʢʦʛʦ ʤʘʪʝʨʠʢʘ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ 

49Á91Ëï 51Á66Ë ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ ʠ 88Á59Ëï 92Á32Ë ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ. ʆʙʱʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

300 ʢʤ, ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ï 100 ʢʤ (ʨʠʩ.2) [ɻʚʦʟʜʝʮʢʠʡ, ʄʠʭʘʡʣʦʚ, 1970].  

 

 

ʈʠʩ. 2. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʞʠʨʥʦʡ ʣʠʥʠʝʡ ʚʳʜʝʣʝʥʘ 

ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ) 

 

ʊʫʚʘ ï ʛʦʨʥʘʷ ʩʪʨʘʥʘ, ʪʝʨʨʠʪʦʨʠʷ ʢʦʪʦʨʦʡ ʧʦʯʪʠ ʥʘ 82% ʟʘʥʷʪʘ 

ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ. ɹʦʣʴʰʘʷ ʜʦʣʷ ʠʟ ʥʠʭ (ɿʘʧʘʜʥʳʡ ʉʘʷʥ, ɿʘʧʘʜʥʳʡ 

ʊʘʥʥʫ-ʆʣʘ, ʭʨʝʙʪʳ ʎʘʛʘʥ-ʐʠʙʵʪʫ, ʐʘʧʰʘʣʴʩʢʠʡ, ʂʘʥʪʝʛʠʨʩʢʠʡ, 

ʍʝʤʯʠʢʩʢʠʡ, ʂʫʨʪʫʰʠʙʠʥʩʢʠʡ, ɽʨʛʘʢ-ʊʘʨʛʘʢ-ʊʘʡʛʘ ʠ ɸʜʘʨ-ɼʘʰ) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʊʫʚ,r ʦʩʪʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʦʪʦʨʦʡ 
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ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʞʛʦʨʥʳʤʠ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ, 

ʮʦʢʦʣʴʥʳʤʠ ʨʘʚʥʠʥʘʤʠ ʠ ʤʝʞʛʦʨʥʳʤʠ ʢʦʪʣʦʚʠʥʘʤʠ [ɻʝʦʣʦʛʠʷ, 1966]. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠ ̫ ʊʫʚʳ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʚʦʩʪʦʯʥʫʶ ʠ ʟʘʧʘʜʥʫʶ. ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʊʫʚʳ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʫʨʦʯʝʥʳ ʥʘʰʠ 

ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ɿʘʧʘʜʥʳʤ ʉʘʷʥʦʤ, ɿʘʧʘʜʥʳʤ ʊʘʥʥʫ-ʆʣʘ ʠ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʭʨʝʙʪʘʤʠ (ʎʘʛʘʥ-ʐʠʙɻʪʫ, ʐʘʧʰʘʣʴʩʢʠʤ, ʏʠʭʘʯʝʚʘ, 

ʂʫʨʪʫʰʠʙʠʥʩʢʠʤ ʠ ɽʨʛʘʢ-ʊʘʨʛʘʢ-ʊʘʡʛʘ), ʘ ʪʘʢʞʝ ɸʣʘʰʩʢʠʤ ʧʣʘʪʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʚʳʩʦʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ, ʨʘʩʯʣʝʥʝʥʥʦʝ ʢʨʫʧʥʳʤʠ 

ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ ʠ ʠʭ ʧʨʠʪʦʢʘʤʠ [ʅʦʩʠʥ, 1963]. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʥʘ 

ɸʣʘʰʩʢʦʤ ʧʣʘʪʦ ʚ ʩʨʝʜʥʝʤ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 1000 ʤ ʜʦ 2000 ʤ, ʘ ʦʪʜʝʣʴʥʳʝ 

ʚʝʨʰʠʥ rʛʦʨ ʜʦʩʪʠʛʘʶʪ ʙʦʣʝʝ 3000 ʤ (ɹʦʨʘ-ʊʘʡʛʘ, ʂʳʟʳʣ-ʊʘʡʛʘ). ʊʘʢʠʭ ʞʝ 

ʚʳʩʦʪ (3000 ʤ ʠ ʙʦʣʝʝ) ʜʦʩʪʠʛʘʶʪ ʦʩʪʨʳʝ ʛʨʝʙʥʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʨʘʡʦʥʘ (ʭʨʝʙʪʦʚ ʎʘʛʘʥ-ʐʠʙɻʪʫ ʠ ʏʠʭʘʯʝʚʘ ʩʦ ʩʥʝʞʥʠʢʘʤʠ ʠ 

ʣʝʜʥʠʢʘʤʠ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʷʚʣʷʝʪʩʷ ʛʦʨʥʳʡ ʤʘʩʩʠʚ 

ʄʦʥʛʫʥ-ʊʘʡʛʘ ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ 3970 ʤ [ɹʘʭʪʠʥ, 1968].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʍʝʤʯʠʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ.  

ʍʝʤʯʠʢʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʩʥʦʚʥʦʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦ 

ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ʍʝʤʯʠʢ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ ʚ 

ʦʩʥʦʚʥʦʤ ʦʪ 650 ʤ ʜʦ 1000 ʤ [ʂʠʨʠʣʣʦʚ, 1953]. ɺ ʝʸ ʧʨʝʜʝʣʘʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʦʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʚʠʜʝ ʧʨʝʜʛʦʨʥʳʭ ʰʣʝʡʬʦʚ, ʘ ʪʘʢʞʝ ʤʝʣʢʦʩʦʧʦʯʥʳʭ ʠ 

ʥʠʟʢʦʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʦʪʨʦʛʠ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ 

ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ ʜʦ 1500 ʤ.  ʅʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʵʪʠʭ ʦʪʨʦʛʦʚ ʚʳʨʘʞʝʥ 

ʩʨʝʜʥʝʛʦʨʥʳʡ ʨʝʣʴʝʬ, ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʢʦʪʦʨʳʭ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʶʪʩʷ 

ʦʪ 1500 ʜʦ 1000 ʤ, ʦʜʥʘʢʦ ʦʪʜʝʣʴʥʳʝ ʛʦʣʴʮʦʚʳʝ ʚʝʨʰʠʥʳ ʜʦʩʪʠʛʘʶʪ 

ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʜʦ 2000 ʤ. ʉʨʝʜʥʝʛʦʨʥʳʡ ʨʝʣʴʝʬ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʣʠʯʘʝʪʩʷ ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ ʠ ʛʣʫʙʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʭʨʝʙʪʦʚ 

ʢʨʫʧʥʳʤʠ ʛʦʨʥʳʤʠ ʨʝʢʘʤʠ [ʉʤʠʨʥʦʚ, 1970]. ɺʦʜʦʨʘʟʜʝʣʳ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-

ʆʣʘ ʧʨʦʭʦʜʷʪ ʧʦ ʍʝʤʯʠʢʩʢʦʤʫ ʠ ʂʫʨʪʫʰʠʙʠʥʩʢʦʤʫ ʭʨʝʙʪʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʚʳʨʦʚʥʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʪʘʢʞʝ ʥʝʨʝʜʢʦ 
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ʚʩʪʨʝʯʘʶʪʩʷ ʦʛʦʣʝʥʥʳʝ ʩʢʘʣʠʩʪʳʝ ʚʝʨʰʠʥʳ ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 2000 ʤ. ʉʢʣʦʥʳ 

ʭʨʝʙʪʦʚ, ʠʤʝʶɦʠʝ ʩʨʝʜʥʝʛʦʨʥʳʡ ʦʙʣʠʢ, ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʳ ʪʘʢʞʝ ʨʝʯʥʳʤʠ 

ʜʦʣʠʥʘʤʠ [ʂʫʰʝʚ, 1957; ɻʝʦʣʦʛʠʷ, 1966].  

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʶʞʥʳʝ ʩʢʣʦʥʳ ʦʩʥʦʚʥʦʛʦ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʛʦ ʭʨʝʙʪʘ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ 

ʨʝʢʠ ʄʘʣrʡ ɸʙʘʢʘʥ. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʝʛʦ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

2200ī3000 ʤ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʭʨʝʙʪʘ ʠʤʝʝʪ ʘʣʴʧʠʡʩʢʠʡ ʚʳʩʦʢʦʛʦʨʥʳʡ ʨʝʣʴʝʬ 

[ʉʤʠʨʥʦʚ, 1970]. ɺʝʨʰʠʥʳ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʩ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ ʤʝʥʝʝ 

2000 ʤ ʠʤʝʶʪ ʩʛʣʘʞʝʥʥʳʡ ʦʙʣʠʢ. ɺ ʠʩʪʦʢʘʭ ʨʝʢ ʋʩʪʶ-ʀʰʢʠʥ, ɸʢ-ʉʫʛ ʠ 

ɸʣʘʰ ʚʩʪʨʝʯʘʶʪʩʷ ʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ. ʉʨʝʜʠ ʵʪʠʭ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʤ ʷʚʣʷʝʪʩʷ ʦʟʝʨʦ ʂʘʨʘ-ʍʦʣʴ (ʚ ʜʣʠʥʫ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 11 ʢʤ ʠ ʚ 

ʰʠʨʠʥʫ ī 1,5 ʢʤ), ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʰʘʥʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʠ 

ʣʝʜʥʠʢʦʚʳʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ [ɻʝʦʣʦʛʠʷ, 1966]. ʅʘ ʁʞʥʦʡ ʛʨʘʥʠʮʝ 

ʩʨʝʜʥʝʛʦʨʥʦʡ ʠ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʝʡ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʟʝʨʦ 

ʉʫʪ-ʍʦʣʴ, ʣʘʥʜʰʘʬʪʳ ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʦʪʣʠʯʘʶʪʩʷ ʘʣʴʧʠʡʩʢʠʤ ʠ 

ʩʫʙʘʣʴʧʠʡʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ. 

ʅʘ ʟʘʧʘʜʝ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʋʩ ʠ ɸʤʳʣ ʩ ɿʘʧʘʜʥʳʤ ʉʘʷʥʦʤ ʩʦʝʜʠʥʷʝʪʩʷ 

ʂʫʨʪʫʰʠʙʠʥʩʢʠʡ ʛʦʨʥʳʡ ʭʨʝʙʝʪ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ, ʦʙʨʘʟʫʷ ʚʳʧʫʢʣʫʶ ʢ 

ʶʛʦ-ʚʦʩʪʦʢʫ ʜʫʛʫ. ɺ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʭʨʝʙʪʘ 

ʦʪʭʦʜʠʪ ʋʶʢʩʢʠʡ ʭʨʝʙʝʪ, ʢʦʪʦʨʳʡ ʟʘʧʘʜʥʦʡ ʩʚʦʝʡ ʯʘʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʡ ʊʫʚʳ. ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʋʶʢʩʢʦʛʦ ʭʨʝʙʪʘ ʟʜʝʩʴ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 2000 ʤ, ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʢʘ ï ʛʦʨʘ ɹʝʜʝʣʠʛ ï ʜʦʩʪʠʛʘʝʪ 

2492 ʤ ʥ.ʫ.ʤ. [ɻʝʦʣʦʛʠʷ, 1966]. 

ɺʝʨʰʠʥʳ ʂʫʨʪʫʰʠʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʦʢʨʫʛʣʳʝ ʠ ʫʧʣʦʱʸʥʥʳʝ, ʩʢʣʦʥʳ 

ʠʤʝʶʪ ʩʨʝʜʥʶ  ʁ ʢʨʫʪʠʟʥʫ ʠ ʧʦʢʨʳʪʳ ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ ʣʝʩʘʤʠ. ɺ 

ʦʩʥʦʚʥʦʤ ʥʘ ʚʝʨʰʠʥʘʭ ʵʪʦʛʦ ʭʨʝʙʪʘ ʧʨʝʦʙʣʘʜʘʝʪ ʛʦʨʥʘʷ ʪʫʥʜʨʘ, ʪʦʛʜʘ ʢʘʢ 

ʥʘ ʶʞʥʳʭ ʝʛʦ ʩʢʣʦʥʘʭ ï ʛʦʨʥʳʝ ʩʪʝʧʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʭʨʝʙʪʘ 

ʩʦʭʨʘʥʠʣʠʩʴ ʩʣʝʜʳ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʢʘʨʳ, ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ ʠ 

ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ) [ʂʠʨʠʣʣʦʚ, 1953].  
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ʉ ɿʘʧʘʜʥʳʤ ʉʘʷʥʦʤ ï ʛʣʘʚʥʳʤ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʭʨʝʙʪʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʩʦʝʜʠʥʷʝʪʩʷ ʪʘʢʞʝ ʭʨʝʙʝʪ ɽʨʛʘʢ-ʊʘʨʛʘʢ-

ʊʘʡʛʘ, ʢʦʪʦʨʳʡ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʦʪ ʠʩʪʦʢʦʚ ʨʝʢʠ ʋʩ ʜʦ ʚʝʨʭʦʚʴʝʚ ʨʝʢʠ ʂʘʟʳʨ, ʚ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠʤʝʝʪ ʩʨʝʜʥʝʛʦʨʥʳʡ ʦʙʣʠʢ ʩ ʚʳʩʦʪʘʤʠ 1800ī2000 ʤ, ʘ ʚ 

ʚʝʨʭʦʚʴʷʭ ʨʝʢ ɸʤʳʣ ʠ ʉʠʩʪʠʛ-ʍʝʤ ï ʩ ʚʳʩʦʪʘʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 1000 ʤ. 

ʕʪʦ ʤʝʩʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʊʫʚʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʞʝʥʥʦʡ ʠ 

ʥʠʟʢʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ [ʅʦʩʠʥ, 1963]. 

ʉ ʩʘʤʦʡ ʢʨʘʡʥʝʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʢʘʢ ʠ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ 

ʭʨʝʙʪʳ, ʢ ɿʘʧʘʜʥʦʤʫ ʉʘʷʥʫ (ʠ ʍʝʤʯʠʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ) ʧʨʠʤʳʢʘʝʪ 

ʐʘʧhʘʣʴʩʢʠʡ ʭʨʝʙʝʪ. ʅʘ ʁʛʝ ʛʨʝʙʥʝʚʦʡ ʯʘʩʪʠ ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʝʪʘ ʩ 

ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 3000 ʤ ʧʨʝʦʙʣʘʜʘʝʪ ʘʣʴʧʠʡʩʢʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʘ 

ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʭʨʝʙʪʘ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ 2800ī2900 ʤ 

ʚʦʜʦʨʘʟʜʝʣʳ ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʥʳʝ. ʊʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ 

ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʢʘʨʳ, ʪʨʦʛʦʚʳʝ ʜʦʣʠʥʳ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ). ʅʘ 

ʚʦʩʪʦʯʥʳʭ ʝʛʦ ʩʢʣʦʥʘʭ ʠʤʝʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʜʦʣʠʥʥʦ-ʢʘʨʦʚʳʝ ʠ ʚʠʩʷʯʠʝ 

ʣʝʜʥʠʢʠ [ʄʠʭʘʡʣʦʚ, 1961]. 

ʍʨʝʙʝʪ ʎʘʛʘʥ-ʐʠʙʵʪʫ ʩʣʫʞʠʪ ʧʨʦʜʦʣʞʝʥʠʝʤ ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ, 

ʢʦʪʦʨʳʡ ʧʨʦʪʷʛʠʚʘʷʩʴ ʥʘ ʶʛʦ-ʟʘʧʘʜ, ʦʙʨʘʟʫʝʪ ʩ ʧʦʩʣʝʜʥʠʤ ʝʜʠʥʫʶ ʜʫʛʫ. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʟʢʠʡ, ʛʣʫʙʦʢʦʨʘʩʯʣʝʥʝʥʥʳʡ ʭʨʝʙʝʪ ʩ ʘʙʩʦʣʶʪʥʳʤʠ 

ʚʳʩʦʪʘʤʠ, ʜʦʩʪʠʛʘʶʱʠʤʠ 3500 ʤ. ɺʝʨʰʠʥr ʚʦʜʦʨʘʟʜʝʣʦʚ ʵʪʦʛʦ ʭʨʝʙʪʘ 

ʯʝʨʝʜʫʶʪʩʷ ʩ ʛʣʫʙʦʢʦʚʨʝʟʘʥʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʚ ʚʝʨʭʦʚʴʷʭ ʥʝʢʦʪʦʨʳʭ ʨʝʢ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʨʳ. ʍʨʝʙʝʪ ʎʘʛʘʥ-ʐʠʙʵʪʫ ʥʘ ʶʛʝ ʨʝʟʢʦ ʦʙʨʳʚʘʝʪʩʷ ʢ ʜʦʣʠʥʝ 

ʨʝʢʠ ʂʘʨʛʳ, ʩ ʩʝʚʝʨʘ ʢ ʥʝʤʫ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʏʘʨʘʰ-ʊʘʡʛʘ ʩ 

ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʩʣʝʜʘʤʠ ʦʣʝʜʝʥʝʥʠʷ [ɻʝʦʣʦʛʠʷ, 1966]. ʅʘ ʩʪʳʢʝ ʩ ʎʘʛʘʥ-

ʐʠʙɻʪʫ ʧʦ ʶʞʥʦʤʫ ʢʨʘʶ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʧʨʦʪʷʛʠʚʘʷʩʴ ʰʠʨʦʢʦʡ ʜʫʛʦʡ 

ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʩʧʦʣʦʞʝʥʘ ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ ɿʘʧʘʜʥʳʡ 

ʊʘʥʥʫ-ʆʣʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʴʰʠʝ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 3000 

ʜʦ 2500 ʤ. ɺʦʜʦʨʘʟʜʝʣʴʥʳʡ ʨʝʣʴʝʬ ʟʜʝʩʴ ʠʤʝʝʪ  ʦʪʜʝʣʴʥʳʝ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ 

ʠ ʨʘʩʯʣʝʥʝʥʥʳʝ ʛʦʣʴʮʦʚʳʝ ʤʘʩʩʠʚʳ. ʖʞʥʳʝ ʩʢʣʦʥʳ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ 
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ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʢʨʫʪʳʤʠ, ʯʝʤ ʩʝʚʝʨʥʳʝ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʦʩʪʝʧʝʥʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʜʦ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ 1500 ʤ ʠ ʩʠʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʧʨʠʪʦʢʘʤʠ ʨʝʢʠ ʋʣʫʛ-ʍʝʤ. ʅʠʟʢʦʛʦʨʥʳʝ ʤʘʩʩʠʚʳ ʚ 

ʦʩʥʦʚʥʦʤ ʦʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʰʣʝʡʬʦʚ ʠ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ [ʅʦʩʠʥ, 1963].  

ʂʨʘʡʥʶʶ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʊʫʚʳ ʟʘʥʠʤʘʶʪ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʄʦʥʛʫʥ-

ʊʘʡʛʘ ʠ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʭʨʝʙʪʘ ʏʠʭʘʯʝʚʘ. ʄʦʥʛʫʥ-ʊʘʡʛʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʚʳʩʦʢʠʤ ʛʦʨʥʳʤ ʤʘʩʩʠʚʦʤ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ. ɺʝʨʰʠʥʘ ʵʪʦʛʦ ʛʦʨʥʦʛʦ 

ʤʘʩʩʠʚʘ ʧʦʢʨʳʪʘ ʬʠʨʥʦʚʳʤʠ ʧʦʣʷʤʠ ʠ ʣʝʜʥʠʢʘʤʠ, ʘ ʚʜʦʣʴ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʢʨʘʷ ʄʦʥʛʫʥ-ʊʘʡʛʠ ʧʨʦʭʦʜʠʪ ʨʝʢʘ ʄʦʛʝʥ-ɹʫʨʝʥ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʟʝʨ. ʋ ʧʦʜʥʦʞʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʄʦʥʛʫʥ-ʊʘʡʛʠ ʣʝʞʠʪ ʢʨʫʧʥʦʝ 

ʦʟʝʨʦ ʍʠʥʜʠʢʪʠʛ-ʍʦʣ,ɹ ʠʤʝʶʱʝʝ ʤʦʨʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʢ ʟʘʧʘʜʫ ʦʪ ʄʦʥʛʫʥ-ʊʘʡʛʠ ʭʨʝʙʪʘ ʏʠʭʘʯʝʚʘ, ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ʚʦʜʦʨʘʟʜʝʣʳ 

ʠʤʝʶʪ ʚʳʨʦʚʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠʭ ʘʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 3300 ʤ. 

ɿʜʝʩʴ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʳ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ [ɻʝʦʣʦʛʠʷ, 1966].  

ʊʘʢʦʡ ʩʣʦʞʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʣʠʦʮʝʥʘ 

ʠ ʨʘʥʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʨʝʣʴʝʬʘ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʩʳʛʨʘʣʦ ʪʘʢʞʝ ʜʚʫʢʨʘʪʥʦʝ ʦʣʝʜʝʥʝʥʠʝ, ʘ ʚ ʧʦʷʩʝ 

ʩʨʝʜʥʝʛʦʨʴʷ ï ʵʨʦʟʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʢ [ʉʤʠʨʥʦʚ, 1970]. ʇʨʠ ʵʪʦʤ ʚ 

ʩʣʦʞʝʥʠʠ ʬʦʨʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʫʯʘʩʪʚʦʚʘʣʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ  

(ʣʝʜʥʠʢʦʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ, ʦʟʝʨʥʳʝ, ʜʝʣʶʚʠʘʣʴʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ, 

ʤʦʨʝʥʥʳʝ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ) [ɻʝʦʣʦʛʠʷ, 1966], ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʠʣʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ [ʃʝʦʥʪʴʝʚ, 1956]. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʣʝʢʩ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʚʦʟʨʘʩʪʫ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʚʠʜʝ ʦʪʣʦʞʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ 

ʨʘʟʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ. ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 
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ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ [ʃʝʦʥʪʴʝʚ, 1956; ʅʦʩʠʥ, 1963]. 

ɺ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ r ʤʦʨʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʠ ʚ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʫʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʪʘʢʞʝ ʵʣʶʚʠʡ ʠ ʵʣʶʚʦ-ʜʝʣʶʚʠʡ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʕʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʣʫʞʘʱʠʝ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʭʠʤʠʢʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ 

[ʃʝʙʝʜʝʚʘ 1938]. ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʣʝʛʢʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ī ʧʝʩʯʘʥʠʩʪʳʭ ʠ ʢʨʫʧʥʦ ʧʳʣʝʚʘʪʳʭ ʣʝʛʢʠʭ 

ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʳʣʝʚʘʪʳʭ ʧʝʩʢʦʚ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʦʩʣʘʙʣʝʥʥʫʶ ʢʘʧʠʣʣʷʨʥʫʶ 

ʚʦʜʦʧʦʜʲʝʤʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʭʦʜʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʯʚʳ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ ʠ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ [ʅʦʩʠʥ, 1963].  

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʩʦʜʝʨʞʘʥʠʝ ʱʝʙʥʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ (ʦʪ 40 ʜʦ 85%, ʠʥʦʛʜʘ ʙʦʣʝʝ), ʘ ʚ ʧʨʝʜʛʦʨʴʷʭ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʱʝʙʥʠʩʪʦʩʪʴ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʦʪ 3 ʜʦ 

5%. ʉ ʧʦʩʪʝʧʝʥʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʢʝʣʝʪʥʦʩʪʠ ʧʦʯʚ [ʉʤʠʨʥʦʚ, 1970]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʨʥʳʭ ʠ 

ʢʦʪʣʦʚʠʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʣʝʛʢʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʭʦʨʦʰʫʶ ʧʨʦʛʨʝʚʘʝʤʦʩʪʴ ʠ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚ. ʆʜʥʘʢʦ ʙʣʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʤʝʨʟʣʦʪʳ ʯʘʩʪʦ 

ʥʠʚʝʣʠʨʫʝʪ ʵʪʦ ʚʣʠʷʥʠʝ.  
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ʂʣʠʤʘʪ ʊʫʚʳ.  

ʂʘʢ ʦʪʤʝʯʘʶʪ ʅ.ɸ. ɽʬʠʤʮʝʚ [1957] ʠ ɺ.ɸ. ʅʦʩʠʥ [1963], ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʘ ʊʫʚʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʸ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ (ʚ ʮʝʥʪʨʝ 

ʘʟʠʘʪʩʢʦʛʦ ʤʘʪʝʨʠʢʘ ʠ ʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʦʢʝʘʥʦʚ), ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ, ʘ 

ʪʘʢʞʝ ʦʢʨʫʞʝʥʠʝʤ ʧʦʯʪʠ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʢʨʫʧʥʳʤʠ ʛʦʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʤʠ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ ʚ ʦʪʥʦʰʝʥʠʠ ʚʝʪʨʦʚ ʠ ʦʩʘʜʢʦʚ.  

ʉʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʅ.ɸ. ɽʬʠʤʮʝʚʤr [1957] ʣʘʥʜʰʘʬʪʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ, ʢ ʝʝ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʨʠʫʨʦʯʝʥʳ 

ʪʨʠ ʧʦʷʩʘ: ʧʦʷʩ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ ʠ ʥʠʟʢʦʛʦʨʠʡ (ʦʪ 500 ʜʦ 1000ī1250 ʤ 

ʥ.ʫ.ʤ); ʩʨʝʜʥʝʛʦʨʥʳʡ ʧʦʷʩ (ʦʪ 1000ī1250 ʜʦ 1900ī2000 ʤ) ʠ ʚʳʩʦʢʦʛʦʨʥʳʡ 

ʧʦʷʩ (ʩʚʳʰʝ 2000 ʤ) ï ʨʝʟʢʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʨʝʞʠʤʘʤʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʣʠʤʘʪʘ.  

ʅʠʟʢʦʛʦʨʥʳʡ ʧʦʷʩ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʦʪʣʠʯʘʝʪʩʷ 

ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʩ 

ʣʝʪʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʠʭ ʚʳʧʘʜʝʥʠʷ, ʜʣʠʪʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʝʝ +5 ʉ̄, ʥʘʠʙʦʣʴʰʠʤʠ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʝʨʠʦʜʘʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚ ʢʦʪʣʦʚʠʥʘʭ ʚ ʩʨʝʜʥʝʤ ʦʪ 105 

ʜʦ 130 ʜʥʝʡ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʡ ʘʤʧʣʠʪʫʜʦʡ ʪʝʤʧʝʨʘʪʫʨ, ʞʘʨʢʠʤ ʣʝʪʦʤ, 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʣʘʙʳʭ ʚʝʪʨʦʚ ʠ ʰʪʠʣʝʡ, ʥʘʣʠʯʠʝʤ ʤʦʨʦʟʥʳʭ ʪʫʤʘʥʦʚ, ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʴʶ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʜʦ 10ī20 ʩʤ) ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʠʥʩʦʣʷʮʠʝʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʘʝʪ 400 ʤʤ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʵʪʦʡ ʯʘʩʪʠ ʊʫʚʳ ʦʥʠ ʥʝ ʧʨʝʚʳʰʘʪʁ 300ī350 ʤʤ, ʥʦ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʘʞʝ ʦʢʦʣʦ 200 ʤʤ [ɽʬʠʤʮʝʚ, 1957; ʅʦʨʜʝʛʘ, 

1966]. 

ʉʨʝʜʥʝʛʦʨʥʳʡ ʧʦʷʩ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʫʚʳ. ɻʨʘʥʠʮʳ ʝʛʦ ʩʦʚʧʘʜʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʛʨʘʥʠʮʘʤʠ ʣʝʩʥʦʛʦ ʧʦʷʩʘ. ɼʣʷ 

ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʳ: ʤʝʥʴʰʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ (ʙʦʣʝʝ ʤʷʛʢʘʷ ʟʠʤʘ ʠ ʙʦʣʝʝ 

ʧʨʦʭʣʘʜʥʦʝ ʣʝʪʦ), ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʙʦʣʴʰʘʷ ʦʙʣʘʯʥʦʩʪʴ ʠ 

ʚʣʘʞʥʦʩʪʴ, ʯʘʩʪʘʷ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʷʭ ʨʝʯʥʳʭ 

ʜʦʣʠʥ ʠ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʥʘʣʠʯʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʧʦʷʩ ʦʪʣʠʯʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʡ (1,5ī2 ʤʝʩʷʮʘ), ʥʦ ʤʝʥʝʝ 

ʩʫʨʦʚʦʡ, ʯʝʤ ʚ ʥʠʟʢʦʛʦʨʴʷʭ, ʟʠʤʦʡ, ʢʦʨʦʪʢʠʤ ʧʨʦʭʣʘʜʥʳʤ ʠ ʚʣʘʞʥʳʤ ʣʝʪʦʤ. 

ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʚ 

ʩʚʷʟʠ ʩ ʢʨʫʪʠʟʥʦʡ, ʵʢʩʧʦʟʠʮʠʝʡ ʩʢʣʦʥʦʚ ʠ ʜʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʨʝʣʴʝʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʨʩʠʠ ʟʠʤʘ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʧʦʷʩʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 

6ī8 Áʉ ʪʝʧʣʝʝ, ʯʝʤ ʚ ʢʦʪʣʦʚʠʥʘʭ; ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʳʯʥʦ ʥʝ 

ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ī40éī45 Áʉ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, 

ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʪʪʝʧʝʣʝʡ ʩ ʜʥʝʚʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʜʦ +5 Áʉ. ʇʝʨʠʦʜ 

ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ +5 Áʉ ʜʣʠʪʩʷ 110ī120 ʜʥʝʡ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʳʰʝ +10 Áʉ ï 70ī90 ʜʥʝʡ (ʠʥʦʛʜʘ ʠ ʤʝʥʝʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʥʦʛʦ 

ʫʨʦʚʥʷ). ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 30ī50 ʜʥʝʡ. ʄʦʱʥʦʩʪʴ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ ʚ ʣʝʩʥʦʤ ʧʦʷʩʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,5ī0,7 ʤ, 

ʘ ʚ ʨʘʩʧʘʜʢʘʭ ʠ ʣʦʞʙʠʥʘʭ ī ʙʦʣʝʝ 1 ʤ. ʈʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ ʩʠʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦ ʨʝʣʴʝʬʫ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 200ī300 ʜʦ 400ī500 ʤʤ ʚ ʛʦʜ 

[ɽʬʠʤʮʝʚ, 1957]. 

ʂʣʠʤʘʪ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ ʊʫʚʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ 

ʪʝʨʤʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʦʯʝʥʴ 

ʢʦʨʦʪʢʠʤ ʭʦʣʦʜʥʳʤ ʣʝʪʦʤ, ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʝʪʨʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʳʤʠ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʦʪʩʫʪʩʪʚʠʝʤ ʟʜʝʩʴ ʟʠʤʥʝʡ ʠʥʚʝʨʩʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʛʨʘʜ, ʢʘʢ ʩ ʩʝʚʝʨʘ, ʪʘʢ ʠ ʩ ʶʛʘ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʫʚʣʘʞʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚ. ʇʝʨʠʦʜ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ (ʚʳʰʝ 0Á) ʩʦʩʪʘʚʣʷʝʪ 85ī130 ʜʥʝʡ, ʠʟ ʥʠʭ 

35ī90 ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʝ ʥʠʞʝ +5 Áʉ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʝ ʥʠʞʝ +10 Áʉ ʥʝ ʧʨʝʚʳʰʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 20ï22 ʜʥʝʡ (ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʠʦʜ 

ʩ ʠʶʣʷ ʧʦ ʘʚʛʫʩʪ). ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʚʳʩʦʢʦʛʦʨʥʦʤ ʧʦʷʩʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ, ʛʜʝ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʠ ʚʳʧʘʜʘʝʪ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʦʙʱʘʷ 

ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʝ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ, ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʡ ʠʩʧʘʨʷʝʤʦʩʪʠ ʚʣʘʛʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ [ɽʬʠʤʮʝʚ, 1957; ʅʦʩʠʥ, 1963]. 
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ɺ ʦʪʣʠʯʠʝ ʦʪ ʅ.ɸ. ɽʬʠʤʮʝʚʘ [1957] ʠ ʧʦʜʜʝʨʞʘʚʰʝʛʦ ʝʛʦ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʳʜʝʣʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ɺ.ɸ. ʅʦʩʠʥʘ [1963], ʅ.ʇ. ɹʘʭʪʠʥ [1968] 

ʧʨʦʚʝʣ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ ʧʦ ʫʩʣʦʚʠʷʤ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʫʯʝʪʝ ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʪ.ʝ. ät Ó10 C̄), ʠ ʚʳʜʝʣʠʣ 

9 ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ: ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ (×t=2000ī2200Á), 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʝʧʣʳʡ (×t=1800ī2000Á), ʫʤʝʨʝʥʥʦ-ʧʨʦʭʣʘʜʥʳʡ 

(×t=1600ī1800Á), ʧʨʦʭʣʘʜʥʳʡ (×t=1400ī1600Á), ʦʯʝʥʴ ʧʨʦʭʣʘʜʥʳʡ 

(×t=1200ī1400Á), ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʡ (×t=1000ī1200Á), ʭʦʣʦʜʥʳʡ 

(×t=800ī1000Á), ʦʯʝʥʴ ʭʦʣʦʜʥʳʡ (×t=600ī800Á), ʩʫʨʦʚʳʡ (×t ʤʝʥʴʰʝ 600Á).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʧʨʝʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʭʦʣʦʜʥʳʡ, 

ʭʦʣʦʜʥʳʡ, ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʡ ʠ ʧʨʦʭʣʘʜʥʳʡ ʨʘʡʦʥʳ.  

ʂʘʢ ʦʪʤʝʯʘʣ ʅ.ʇ. ɹʘʭʪʠʥ [1968], ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ 

ʤʝʩʪʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʤʝʥʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦ. ʊʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʥʠʞʘʝʪʩʷ ʥʘ 0,2Áī0,3Á
 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ 

ʤʝʩʪʥʦʩʪʠ ʥʘ 100 ʤ, ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 100Á, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʢʘʞʜʳʝ 100 ʤ ī ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 20ï60 ʤʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʣʦʚʠʥʳ ʠʣʠ ʛʦʨʥʦʤ 

ʩʢʣʦʥʝ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʥʘʤʠ ʚ ʨʘʙʦʪʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ 3, ʚʳʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ 

ʜʘʥʥʳʭ ʠʟ ʨʘʙʦʪ ʅ.ɸ. ɽʬʠʤʮʝʚʘ [1957], ɺ.ɸ. ʅʦʩʠʥʘ [1963], ʅ.ʇ. ɹʘʭʪʠʥʘ 

[1968], ɺ.ʉ. ɸʥʪʦʥʦʚʘ [1970], ɺ.ʅ. ʄʘʣʴʮʝʚʘ [1972], ʉʧʨʘʚʦʯʥʠʢé[19723], 

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳé[1974], ʄ.ʌ. ɸʥʜʨʝʡʯʠʢʘ ʠ ʜʨ. [2003], 

ʈʝʢʦʤʝʥʜʘʮʠʠé[2011], ʘ ʪʘʢʞʝ ʠʟ ʠʥʪʝʨʥʝʪ ʩʘʡʪʘ http://ru.climate-data.org. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʘʩʪʢʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʘʟʨʝʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʣʘʚʝ 5, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ, ʧʦʩʢʦʣʴʢʫ 

ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʤʝʪʝʦʩʪʘʥʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʤʘʪ ʚ ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ 

ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʩʣʦʞʥʦʛʦ ʨʝʣʴʝʬʘ.  

http://ru.climate-data.org/
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ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʝʪ ʩʚʦʝʦʙʨʘʟʠʝ ʧʨʠʨʦʜʳ 

ʊʫʚʳ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʣʝʩʥʳʭ ʠ ʤʦʥʛʦʣʴʩʢʠʭ ʩʪʝʧʥʳʭ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʨʝʣʴʝʬʦʤ ʠ ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ: ʚ ʩʫʭʠʭ 

ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥʘʭ ʠ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ 

ʤʦʥʛʦʣʴʩʢʠʝ ʩʪʝʧʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʚ ʚʳʩʦʢʠʭ ʛʦʨʘʭ ʥʘ ʟʘʧʘʜʝ ʛʦʩʧʦʜʩʪʚʫʶʪ 

ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʣʫʛʘ ʠ ʚʳʩʦʢʦʛʦʨʥʳʝ ʪʫʥʜʨʳ [ʅʦʩʠʥ, 

1963].  

ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʵʢʩʧʦʟʠʮʠ̫ ʩʢʣʦʥʦʚ: ʧʦ ʢʘʤʝʥʠʩʪʳʤ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʩʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʩʦʢʦ ʚ ʧʨʝʜʝʣʳ ʛʦʨʥʦʣʝʩʥʦʡ ʟʦʥʳ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ, ʘ ʥʘ 

ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʚ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʧʨʦʥʠʢʘʶʪ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʢʫʩʪʘʨʥʠʢʠ 

[ʉʦʙʦʣʝʚʩʢʘʷ, 1950]. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʛʣʘʩʥʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʦʷʩʘʤ ʠ 

ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ. ʈʘʟʣʠʯʥʘʷ ʚʳʩʦʪʘ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʠʭ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ, 

ʩʪʝʧʝʥʴ ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʨʘʟʤʝʨʳ ʠ ʜʨʫʛʠʝ ʤʝʩʪʥʳʝ ʬʘʢʪʦʨʳ 

ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʚʳʩʦʪʥʳʝ 

ʛʨʘʥʠʮʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʷʩʦʚ ʠ ʦʧʨʝʜʝʣʷʶʪ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʦʪʜʝʣʴʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ [ʂʫʤʠʥʦʚʘ, 1971, 1982]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʳʩʦʪʥʳʝ ʟʦʥʳ: 

ʧʦʣʫʧʫʩʪʳʥʥʘʷ, ʩʪʝʧʥʘʷ, ʛʦʨʥʦʣʝʩʥʘʷ ʠ ʚʳʩʦʢʦʛʦʨʥʘʷ [ʂʫʤʠʥʦʚʘ ʠ ʜʨ. 1985].  

ʇʦʣʫʧʫʩʪʳʥʥʘʷ ʟʦʥʘ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ 

ʥʠʟʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ. ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ ʵʪʦʡ ʟʦʥʳ 

ʭʘʨʘʢʪʝʨʥʳ ʥʘʥʦʬʠʪʦʚʳʝ ʩʪʝʧʠ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʟʤʝʝʚʢʦʡ, ʧʨʫʪʥʷʢʦʤ, ʧʦʣʳʥʴʶ, ʢʦʚʳʣʷʤʠ, ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʣʫʢʠ, ʩʢʦʨʮʦʥʝʨʘ, ʢʘʯʠʤ, ʘʩʪʨʘʛʘʣʳ ʠ ʚʴʶʥʦʢ. ʂʘʢ ʧʨʘʚʠʣʦ, 
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ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥr ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʦʡ 

ʨʘʟʨʝʞʝʥʥʦʩʪʴʶ, ʤʘʣʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʦʡ ʪʨʘʚʦʩʪʦʷ 

(10ī15 ʩʤ) [ʉʦʙʦʣʝʚʩʢʘʷ, 1953; ʂʫʤʠʥʦʚʘ ʠ ʜʨ. 1982, ʅʘʤʟʘʣʦʚ 1982; 

ʂʫʨʙʘʪʩʢʘʷ, 1990, 1996; ʠ ʜʨ.]. 

ʉʪʝʧʥʘʷ ʟʦʥʘ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʍʝʤʯʠʢʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʠ ʜʦ ʘʙʩʦʣʶʪʥʳʭ 

ʚʳʩʦʪ 1000ī1100 ʤ ʦʢʘʡʤʣʷʶʱʠʭ ʝʸ ʧʨʝʜʛʦʨʠʡ ʠ ʛʦʨ. ʅʘ ʫʯʘʩʪʢʘʭ 

ʤʝʣʢʦʩʦʧʦʯʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʨʝʜʛʦʨʥʳʭ ʰʣʝʡʬʘʭ ʠ ʧʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ 

ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʤʝʥʠʩʪʦ-ʱʝʙʥʠʩʪʳʝ ʩʪʝʧʠ, ʚ 

ʢʦʪʦʨʳʭ ʩʨʝʜʠ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʟʣʘʢʠ ʠ 

ʟʘʨʦʩʣʠ ʯʝʨʥʦʛʦ ʙʠʶʨʛʫʥʘ. ɺ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ (ʧʨʠ ʦʩʘʜʢʘʭ ʚ 200ī250 ʤʤ) ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʳʥʥʦ-ʤʝʣʢʦʟʣʘʢʦʚʳʝ 

ʩʪʝʧʠ, ʚ ʢʦʪʦʨʳʭ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʟʤʝʝʚʢʦʡ, ʧʦʣʳʥʴʶ ʭʦʣʦʜʥʦʡ, 

ʣʘʧʯʘʪʢʦʡ ʙʝʩʩʪʝʙʝʣʴʥʦʡ, ʟʚʝʟʜʯʘʪʢʦʡ, ʘʩʪʨʘʛʘʣʦʤ ʠ ʜʨ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʪʨʘʚʦʩʪʦʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʠʟʨʝʞʝʥʳ [ʉʦʙʦʣʝʚʩʢʘʷ, 1950; ʂʘʣʠʥʠʥʘ, 1957; 

ʂʫʤʠʥʦʚʘ ʠ ʜʨ., 1985; ɻʦʨʰʢʦʚʘ, ɿʚʝʨʝʚʘ, 1982]. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʛʦʨʥʳʝ 

ʩʪʝʧʠ. ɻʦʨʥʳʝ ʩʪʝʧʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʦʚ 

ʢʦʪʣʦʚʠʥ,r ʥʘ ʩʢʣʦʥʘʭ ʶʞʥrʭ ʵʢʩʧʦʟʠʮʠʡ ʚ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ, ʥʝʨʝʜʢʦ 

ʤʝʩʪʘʤʠ ʧʝʨʝʭʦʜʷʱʠʝ ʥʘ ʚʳʩʦʢʦʛʦʨʴʝ, ʠ ʥʠʟʢʦʛʦʨʴʝ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 

ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʧʨʦʭʦʜʠʪ ʧʦ ʛʦʨʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ (ʧʦ 

ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ī 900ī1000 ʤ, ʧʦ 

ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ī 1300ī1400 ʤ; ʧʦ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ʭʨʝʙʪʘ 

ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ ī 1200ī1300 ʤ ʠ ʧʦ ʶʞʥʳʤ ʝʛʦ ʩʢʣʦʥʘʤ ī 1800ī2000 

ʤ). ɺ ʢʨʘʡʥʝʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 2000 ʜʦ 2700 ʤ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʨʥʳʝ ʩʪʝʧʠ (ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʭʨʝʙʪʘʭ ʎʘʛʘʥ-ʐʠʙʵʪʫ ʠ 

ʏʠʭʘʯʝʚʘ). ʕʪʠ ʩʪʝʧʠ ʠʤʝʶʪ ʢʨʠʦʬʠʣʴʥʳʡ ʦʙʣʠʢ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʤʝʣʢʦʟʣʘʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ (ʟʣʘʢʠ ī ʞʠʪʥʷʢ, ʪʦʥʢʦʥʦʛ, 

ʪʠʧʯʘʢ, ʟʤʝʝʚʢʘ, ʢʦʚʳʣʴ-ʚʦʣʦʩʘʪʠʢ, ʤʷʪʣʠʢ; ʨʘʟʥʦʪʨʘʚʴʝ ï ʧʦʣʳʥʴ ʭʦʣʦʜʥʘʷ, 

ʣʘʧʯʘʪʢʘ ʙʝʩʩʪʝʙʝʣʴʥʘʷ ʠ ʜʨ). ɺ ʛʦʨʥʳʭ ʩʪʝʧʷʭ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʚʩʝʮ 

ʤʦʥʛʦʣʴʩʢʠʡ, ʢʦʣʶʨʠʷ, ʪʠʤʴʷʥ ʘʟʠʘʪʩʢʠʡ, ʧʦʣʳʥʴ ʜʝʨʥʠʩʪʘʷ, ʩʧʠʨʝʷ ʠ 
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ʢʠʟʠʣʴʥʠʢ [ʉʝʜʝʣʴʥʠʢʦʚ, 1984, 1988; ʉʝʜʝʣʴʥʠʢʦʚʘ ʠ ʉʝʜʝʣʴʥʠʢʦʚ, 1982; 

ʅʘʤʟʘʣʦʚ, 1982, 1994; ʂʫʨʙʘʪʩʢʘʷ, 2002; ʉʘʤʜʘʤ, 2007; ʠ ʜʨ.]  

ʅʘ ʚʳʩʦʪʘʭ ʦʪ 1150 ʤ ʜʦ 1300 ʤ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫʚʣʘʞʥʝʥʠʷ 

ʩʢʣʦʥʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʫʞʝ ʠʤʝʝʪ ʤʝʟʦʬʠʣʴʥʳʡ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʦʙʣʠʢ. ɺ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʦʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʣʝʩʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ. 

ʊʘʢ, ʛʦʨʥʳʝ ʩʪʝʧʠ ʯʝʨʝʜʫʶʪʩ ̫ʩ ʫʯʘʩʪʢʘʤʠ ʙʝʨʝʟʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʞʠʤʦʣʦʩʪ,ɹ ʰʠʧʦʚʥʠʢ, ʨʘʟʣʠʯʥʳʭ ʠʚ.r ʅʘ ʧʦʣʦʛʠʭ 

ʩʢʣʦʥʘʭ ʛʦʨ ʚʩʪʨʝʯʘʶʪʩʷ ʧʘʨʢʦʚʳʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ, ʠʤʝʶʱʠʝ ʛʫʩʪʦʡ 

ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʠʧʠʯʥʳ ʟʣʘʢʠ (ʧʳʨʝʡ, ʜʘʫʨʩʢʠʡ ʚʦʣʦʩʥʝʮ, 

ʢʦʩʪʝʨ) ʠ ʨʘʟʥʦʪʨʘʚʴʝ (ʚʦʜʦʩʙʦʨ, ʧʨʦʩʪʨʝʣ, ʤʳʪʥʠʢ, ʠʨʠʩ) [ʅʘʤʟʘʣʦʚ 1994].  

ʇʦ ʧʦʡʤʘʤ ʠ ʥʠʞʥʠʤ ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ ʚʩʪʨʝʯʘʶʪʩʷ ʣʝʩʘ ʠʟ 

ʪʦʧʦʣʷ, ʯʝʨʝʤʫʭʠ, ʨʷʙʠʥʳ, ʙʝʨʝʟʳ, ʦʩʠʥʳ, ʠʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ (ʦʙʣʝʧʠʭʘ, 

ʙʘʨʙʘʨʠʩ, ʢʠʩʣʠʮʘ). ʅʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʠ ʚ ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ r ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʨʝʟ. ɺ ɻʪʠʭ ʣʝʩʘʭ ʦʙʳʯʥʦ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ 

ʩʦʩʪʘʚʣʷʶʪ ʞʠʤʦʣʦʩʪ,ɹ ʰʠʧʦʚʥʠʢ, ʩʧʠʨʝ,̫ ʢʘʨʘʛʘʥʘ, ʠʚʘ ʠ ʙʝʨʝʟʢʠ [ʉʦʯʘʚʘ, 

1956].  

ʃʝʩʘ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʛʦʨʥʦʣʝʩʥʦʛʦ ʧʦʷʩʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ 

ʦʪʣʠʯʘʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʧʨʠ ʫʯʘʩʪʠʠ 

ʪʝʤʥʦʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʝʜʨʘ, ʨʝʞʝ ï ʝʣʠ) [ʉʦʯʘʚʘ,1956]. ɺ 

ʛʦʨʥʦʣʝʩʥʦʤ ʧʦʷʩʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʣʠʩʪʚʝʥʥʠʯʥʠʢ 

ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʭʦʨʦʰʦ 

ʜʨʝʥʠʨʦʚʘʥʥʳʭ, ʦʩʚʝʱʝʥʥʳʭ, ʪʝʧʣʳʭ ʧʦʢʘʪʳʭ ʠ ʫʤʝʨʝʥʥʦ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ. ɺ 

ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʚʩʪʨʝʯʘʶʪʩʷ ʛʨʫʰʘʥʢʘ, ʤʘʡʥʠʢ, ʣʠʥʥʝʷ, 

ʤʷʪʣʠʢ ʣʝʩʥʦʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʙʦʣʝʝ ʟʘʪʝʥʝʥʥʳʭ ʤʝʩʪʘʭ ʚ ʥʘʧʦʯʚʝʥʥʦʤ 

ʧʦʢʨʦʚʝ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʤʭʠ [ʅʘʟʠʤʦʚʘ ʠ ʜʨ., 1987]. ʊʘʢʦʡ ʩʦʩʪʘʚ ʠ 

ʩʪʨʫʢʪʫʨʘ ʛʦʨʥʦʣʝʩʥʦʛʦ ʧʦʷʩʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʩʚʷʟʘʥ rʩ ʣʦʢʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʘ [ʉʦʯʘʚʘ,1956]. 

ɺʝʨʭʥʶʶ ʟʦʥʫ ʛʦʨʥʦʣʝʩʥʦʛʦ ʧʦʷʩʘ ʦʙʨʘʟʫʶʪ ʩʤʝʰʘʥʥʳʝ 

ʣʠʩʪʚʝʥʥʠʯʥʦ-ʢʝʜʨʦʚʳʝ, ʢʝʜʨʦʚʦ-ʝʣʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʢʝʜʨʦʚʳʝ ʣʝʩʘ. 
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ʇʨʝʦʙʣʘʜʘʥʠʝ ʢʝʜʨʘ ʠʣʠ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʦʨʥʦʣʝʩʥʦʛʦ ʧʦʷʩʘ 

ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʨʘʙʦʪʘʭ ɹ.ɺ. ʉʦʯʘʚ r [1956] ʠ ɺ.ʅ. 

ʉʤʘʛʠʥʘ [1957] ʦʪʤʝʯʝʥʦ, ʯʪʦ ʣʠʩʪʚʝʥʥʠʮʘ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʝʝ ʩʫʭʠʭ ʠ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ 

ʤʝʩʪʘʭ, ʢʝʜʨ ī ʚ ʙʦʣʝʝ ʚʣʘʞʥʳʭ.  

ʅʘ ʭʨʝʙʪʘʭ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʠ ʊʘʥʥʫ-ʆʣʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʛʦʨʥʦʣʝʩʥʦʛʦ ʧʦʷʩʘ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ 1800ī2200 ʤ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʤʝʰʘʥʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʢʝʜʨʦʚʳʝ ʣʝʩʘ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʝʣʠ. ɺ 

ʥʠʭ ʨʘʟʚʠʪ ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʷʨʫʩ ʚʳʩʦʪʦʡ ʜʦ 100 ʩʤ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʝʨʝʟʦʢ 

ʢʨʫʛʣʦʣʠʩʪʥʦʡ ʠ ʥʠʟʢʦʡ, ʠʚ, ʞʠʤʦʣʦʩʪʠ, ʣʘʧʯʘʪʢʠ, ʨʦʜʦʜʝʥʜʨʦʥʦʚ ʜʘʫʨʩʢʦʛʦ 

ʠ ʨʝʜʢʦʣʠʩʪʥʦʛʦ. ʊʨʘʚʷʥʦʡ ʧʦʢʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ ʤʷʪʣʠʢʦʤ ʩʠʙʠʨʩʢʠʤ, 

ʛʨʫʰʘʥʢʦʡ ʢʨʫʛʣʦʣʠʩʪʥʦʡ, ʣʠʥʥʝʝʤ ʠ ʜʨ. ʄʝʩʪʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʤʢʥʫʪʳʝ 

ʢʫʨʪʠʥʳ ʩ ʛʦʣʫʙʠʢʦʡ, ʙʘʛʫʣʴʥʠʢʦʤ, ʙʨʫʩʥʠʢʦʡ. ɺʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʟʝʣʝʥʳʝ ʤʝʟʦʬʠʪʥʳʝ ʤʭʠ ʠ ʤʦʟʘʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʷʛʝʣʴʥʳʝ ʣʠʰʘʡʥʠʢʠ 

[ʉʦʯʘʚʘ, 1956; ʉʤʘʛʠʥ, 1957].  

ɺ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʷʜʦʤ ʩʦʦʙʱʝʩʪʚ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʟʣʠʯʠʷ ʢʦʪʦʨʦʡ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʙʫʩʣʦʚʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [ʂʨʘʩʥʦʙʦʨʦʚ, 1976, 1999; ʈʝʚʫʰʢʠʥ, 

1981, 1987, 1988; ʉʝʜʝʣʴʥʠʢʦʚ, 1988; ʠ ʜʨ.]. ɺ ʦʩʥʦʚʥʦʤ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʨʥʳʝ ʣʫʛʘ, ʚʳʩʦʢʦʛʦʨʥʳʝ ʭʦʣʦʜʥʳʝ ʩʪʝʧʠ ʠ ʛʦʨʥʳʝ ʪʫʥʜʨʳ. 

ʊʘʢʦʝ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʩʦʢʦʛʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʝʣʴʝʬʦʤ ʠ ʢʣʠʤʘʪʦʤ.  

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ (ɿʘʧʘʜʥʳʡ ʊʘʥʥʫ-ʆʣʘ) ʚ ʦʩʥʦʚʥʦʤ 

ʛʦʩʧʦʜʩʪʚʫʶʪ ʣʘʥʜʰʘʬʪʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʝʩʥʳʤ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ 

ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʝʨʥʠʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠʟ 

ʢʨʫʛʣʦʣʠʩʪʥʳʭ ʙʝʨʝʟʦʢ, ʢʘʨʣʠʢʦʚʳʭ ʠʚ, ʣʘʧʯʘʪʢʠ, ʨʦʜʦʜʝʥʜʨʦʥʘ, ʩ ʥʘʣʠʯʠʝʤ 

ʚ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʤʭʦʚ ʠ ʷʛʝʣʴʥʳʭ ʣʠʰʘʡʥʠʢʦʚ. ɺʳʩʦʢʦʛʦʨʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʛʦʨʥʦʤ ʭʨʝʙʪʝ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʣʫʛʦʚʳʭ 
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ʠ ʪʫʥʜʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ ʚ 

ʚʳʩʦʢʦʛʦʨʥʦʡ ʟʦʥʝ ʦʙʨʘʟʫʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʫʶ ʧʦʣʦʩʫ. ɼʣʷ ʛʦʨʥʦʛʦ 

ʭʨʝʙʪʘ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ ʚ ʥʠʞʥʝʡ ʝʛʦ ʯʘʩʪʠ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʧʦʜʟʦʥʳ, ʚ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʙʝʨʝʟʢʠ ʢʨʫʛʣʦʣʠʩʪʥʳʝ ʠ ʠʚʳ. ʅʘ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʯʘʩʪʢʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (ʙʘʩʩʝʡʥ ʚʝʨʭʦʚʴʝʚ ʨʝʢ ɹʘʣʳʢʪʳʛ-ʍʝʤ, ʕʤʠ, ʀʭʝ-ʊʘʨʠʩ-ɻʦʣ) ʚ 

ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʨʦʜʦʜʝʥʜʨʦʥ ʨʝʜʢʦʣʠʩʪʥʳʡ ʠ ʢʘʨʘʛʘʥʘ ʛʨʠʚʘʩʪʘʷ. ʅʘ 

ɿʘʧʘʜʥʦʤ ʊʘʥʥʫ-ʆʣʘ ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʧʦʣʦʩʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 

2300ī2500 ʤ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʢʨʫʛʣʦʣʠʩʪʥʦʡ ʙʝʨʝʟʢʠ, 

ʣʘʧʯʘʪʢʠ, ʠʚʳ, ʩʧʠʨʝʠ, ʢʠʟʠʣʴʥʠʢʘ, ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʠʤʝʝʪ ʧʨʝʨʳʚʠʩʪʳʡ 

ʭʘʨʘʢʪʝʨ, ʘ ʥʘ ʭʨʝʙʪʘʭ ʢʨʘʡʥʝʛʦ ʶʛʦ-ʚʦʩʪʦʢʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ (ʐʘʧʰʘʣʴʩʢʠʡ, ʏʠʭʘʯʝʚʘ) ʚʦʦʙʱʝ ʠʩʯʝʟʘʝʪ. ʊʘʢʞʝ ʢʨʦʤʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʟʣʘʢʦʚ, ʣʠʰʘʡʥʠʢʦʚ ʠ 

ʤʭʦʚ. ʅʘ ʙʦʣʝʝ ʚʣʘʞʥʳʭ ʠ ʦʙʦʛʨʝʚʘʝʤʳʭ ʤʝʩʪʘʭ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʪʨʘʚ, ʪʘʢʠʝ ʢʘʢ ʩʪʝʧʥʳʝ ʟʣʘʢʠ, ʦʩʦʢʠ, ʢʦʙʨʝʟʠʷ ʠ ʘʣʴʧʠʡʩʢʦʝ 

ʨʘʟʥʦʪʨʘʚʴʝ. ɸ ʚ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʠ ʚʣʘʞʥʳʭ ʤʝʩʪʘʭ ʧʦʜ ʧʦʣʦʛʦʤ ʢʫʩʪʘʨʥʠʢʦʚ 

ʨʘʟʚʠʚʘʝʪʩʷ ʤʦʭʦʚʦ-ʣʠh ʘʡʥʠʢʦʚʳʡ ʧʦʢʨʦʚ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚr 

ʧʨʝʦʙʣʘʜʘʶʪ ʥʠʟʢʦʪʨʘʚʥʳʝ ʘʣʴʧʠʡʩʢʠʝ ʛʦʨʥʳʝ ʣʫʛʘ, ʘ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʚ ʧʦʷʩʝ 

ʚʳʩʦʢʦʛʦʨʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʣʦʢʘʣʴʥʦ ï ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʜʦʣʠʥʘʤ, ʧʝʨʝʚʘʣʴʥʳʤ 

ʩʝʜʣʦʚʠʥʘʤ, ʦʟʝʨʥʳʤ ʚʘʥʥʘʤ (ʥʘʧʨʠʤʝʨ, ʂʘʨʘ-ʍʦʣʴʩʢʘʷ ʦʟʝʨʥʘʷ ʢʦʪʣʦʚʠʥʘ 

ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ). ʅʠʟʢʦʪʨʘʚʥʳʝ ʛʦʨʥʳʝ ʣʫʛʘ ʊʫʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʦʦʙʱʝʩʪʚʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʪʁ ʢʦʙʨʝʟʠʠ, ʦʩʦʢʠ, ʟʣʘʢʠ ʠ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʚʠʜʦʚ ʨʘʟʥʦʪʨʘʚʴʷ. ʆʪʤʝʯʘʝʪʩʷ ʙʣʠʟʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʘʣʴʧʠʡʩʢʠʭ 

ʣʫʛʦʚ ʊʘʥʥʫ-ʆʣʘ ʠ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʛʜʝ ʚ ʨʘʟʥʦʪʨʘʚʴʝ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʬʦʨʤʳ. ɺ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ (ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʐʘʧʰʘʣʴʩʢʠʡ ʭʨʝʙʝʪ) ʣʫʛʘ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ 

ʣʫʛʘʤʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ: ʚ ʥʠʭ ʩʠʣʴʥʦ ʨʘʟʚʠʪʦ ʨʘʟʥʦʪʨʘʚʴʝ, ʚ 

ʦʩʥʦʚʫ ʪʨʘʚʦʩʪʦʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʟʣʘʢʠ ʠ ʧʦʣʳʥʴ [ʂʨʘʩʥʦʙʦʨʦʚ, 1976; 

ʈʝʚʫʰʢʠʥ, 1981, 1987, 1988; ʉʝʜʝʣʴʥʠʢʦʚʘ, ʉʝʜʝʣʴʥʠʢʦʚ, 1982; 

ʉʝʜʝʣʴʥʠʢʦʚ, 1984, 1988; ʠ ʜʨ.]. 
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ʅʘ ʩʝʚʝʨʥʳʭ (ʚʳʰʝ 1800 ʤ) ʠ ʶʞʥʳʭ (ʚʳʰʝ 2300 ʤ) ʩʢʣʦʥʘʭ ɿʘʧʘʜʥʦʛʦ 

ʉʘʷʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʘʤʦʡ ʢʨʘʡʥʝʡ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʨʘʩʧʦʣʦʞʝʥ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʡ ʧʦʷʩ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʝʥ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʡ 

ʧʦʢʨʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʣʘʜʦʥʠʡ, ʮʠʪʨʘʨʠʡ, ʘʣʝʢʪʦʨʠʡ, ʩʬʘʛʥʫʤʘ, ʢʘʨʣʠʢʦʚʦʡ 

ʙʝʨʝʟʢʠ, ʠʚ, ʤʭʘ ʠ ʣʠʰʘʡʥʠʢʦʚ [ʈʝʚʝʨʜʘʪʪʦ, 1946]. ʅʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʪʫʥʜʨʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʢʘʨʣʠʢʦʚʳʝ ʙʝʨʝʟʢʠ, ʠʚʳ, ʢʘʰʢʘʨʳ, ʚʦʜʷʥʠʢʠ. ʊʘʢʞʝ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʳʜʝʣʷʶʪ ʧʷʪʥʠʩʪʳʝ ʪʫʥʜʨʳ, ʚ ʢʦʪʦʨʳʭ ʩʨʝʜʠ ʣʠʰʘʡʥʠʢʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʨʘʟʙʨʦʩʘʥʳ ʱʝʙʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʝ ʧʷʪʥʘ (ʤʝʞʜʫ ʵʪʠʤʠ ʧʷʪʥʘʤʠ 

ʠʤʝʶʪʩʷ ʢʘʨʣʠʢʦʚʳʝ ʙʝʨʝʟʢʠ, ʥʠʟʢʠʝ ʠʚʳ, ʦʩʦʢʠ) [ʈʝʚʫʰʢʠʥ, 1988; 

ʉʝʜʝʣʴʥʠʢʦʚ, 1984, ʠ ʜʨ.]. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʱʝʙʥʠʩʪʳʝ ʜʨʠʘʜʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʝ ʪʫʥʜʨʳ, ʩ ʦʙʠʣʠʝʤ ʣʠʰʘʡʥʠʢʦʚ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʤʭʦʚ [ʉʤʠʨʥʦʚ, 1970]. 

ʅʘ ʚʳʩʦʪʘʭ 1400ī2000 ʤ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʛʦʨʥʦ-ʣʫʛʦʚʳʡ ʧʦʷʩ, 

ʢʦʪʦʨʳʡ ʧʦ ʩʦʯʝʪʘʥʠʷʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʠ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ. ɸʣʴʧʠʡʩʢʠʝ ʣʫʛʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʦʙʣʘʜʘʶʪ ʥʘ ʚʳʩʦʪʘʭ 1500ī1800 ʤ. ɺ ʥʠʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʟʣʘʢʘʤʠ, ʦʩʦʢʘʤʠ, ʟʤʝʝʛʦʣʦʚʥʠʢʦʤ ʠ ʜʨʫʛʠʤ ʘʣʴʧʠʡʩʢʠʤ 

ʨʘʟʥʦʪʨʘʚʴʝʤ. ʉʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ 

ʚʩʝʛʦ ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ, ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ, ʘ ʪʘʢʞʝ ʫ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʩʘ. 

ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʨʝʜʠ 

ʢʦʪʦʨʦʛʦ ʜʦ 80% ʟʘʥʠʤʘʶʪ ʣʫʛʦʚʳʝ ʚʠʜʳ, 15% ï ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʤʝʟʦʬʠʪʳ ʠ 

10% ï ʘʣʴʧʠʡʩʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ [ʉʤʠʨʥʦʚ, 1970]. 

ʇʦʯʚʳ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʊʫʚʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʚʦʝʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ. ʅʘ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʝʣʴʝʬ, 

ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ ʠ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʧʦʯʚʳ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʩʪʝʧʥʦʛʦ 
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ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʣʝʩʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʛʦʨʥʦʛʦ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ [ʅʦʩʠʥ, 1963].  

ʉʪʝʧʥʦʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ. ʅʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʊʫʚʳ (ʥʘ ʚʳʩʦʪʝ 

700ī1200 ʤ) ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚ ʟʦʥʝ ʩʪʝʧʝʡ ʷʚʣʷʶʪʩʷ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, 

ʦʙʨʘʟʫʶʱʠʝ ʦʩʥʦʚʥʦʡ ʬʦʥ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʭ 

ʤʝʞʜʫʨʝʯʴʷʭ ʍʝʤʯʠʢʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʥʘ ʧʦʜʛʦʨʥʳʭ ʰʣʝʡʬʘʭ ʶʞʥʳʭ 

ʩʢʣʦʥʦʚ ʭʨʝʙʪʦʚ ʊʘʥʥʫ-ʆʣʘ ʠ ʉʘʥʛʠʣʝʥ. ʇʦ ʩʝʚʝʨʥʦʤʫ ʩʢʣʦʥʫ ɿʘʧʘʜʥʦʛʦ 

ʊʘʥʥʫ-ʆʣʘ ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ 

ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʦʙʱʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʚʢʨʘʧʣʝʥʥʳʤʠ ʤʝʞʜʫ ʟʦʥʦʡ ʛʦʨʥʳʭ 

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʠ ʣʝʩʥʳʤ ʧʦʷʩʦʤ [ʅʦʩʠʥ, 1963].  

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚr ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʥʝ ʨʘʟʚʠʪʳ. ʅʘʨʷʜʫ ʩ 

ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʯʚʝʥʥʳʭ ʟʦʥ ʚ 

ʧʦʷʩʝ ʩʨʝʜʥʝʚʳʩʦʪʥʳʭ ʠ ʥʠʟʢʠʭ ʛʦʨ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ ʬʦʨʤʠʨʫʶʪ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ. ʅʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ 

ʵʪʘ ʟʦʥʘ ʧʨʦʭʦʜʠʪ ʣʠʰʴ ʧʦ ʧʦʜʥʦʞʠʷʤ ʛʦʨ ʠ ʯʘʩʪʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ, ʪʝʨʷʷʩʴ 

ʤʝʞʜʫ ʨʘʚʥʠʥʥʳʤʠ ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ ʠ ʛʦʨʥʦʣʝʩʥʳʤʠ. ʆʜʥʘʢʦ ʧʨʠ 

ʧʦʩʪʝʧʝʥʥʦʤ ʚʦʟʨʘʩʪʘʥʠʠ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʵʢʩʧʦʟʠʮʠʠ, ʘ ʪʘʢʞʝ ʠ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʩʤʝʥʷʶʪʩʷ ʥʘ ʚʳʩʦʢʦʛʦʨʥʳʝ ʣʫʛʦʚʳʝ (ʣʫʛʦʚʦ-

ʩʪʝʧʥʳʝ) ʧʦʯʚʳ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʡ ʯʘʩʪʠ ʊʫʚʳ 

[ʂʠʨʠʣʣʦʚ 1953; ʅʦʩʠʥ, 1963]. 

ʃʝʩʥʦʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʩʝʚʝʨʥʳʭ ʚʣʘʞʥʳʭ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʛʦ 

ʉʘʷʥʘ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʦʪ 300 ʜʦ 1500 ʤ ʠ ʚ ʁʞʥʳʭ ʫʤʝʨʝʥʥʦ 

ʚʣʘʞʥʳʭ ʝʛʦ ʨʘʡʦʥʘʭ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 1200 ʜʦ 1700 ʤ ʧʨʦʭʦʜʠʪ ʛʨʘʥʠʮʘ ʣʝʩʘ 

[ʉʤʠʨʥʦʚ, 1970]. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʦʨʥʦʣʝʩʥʳʝ 

ʧʝʨʝʛʥʦʡʥʳʝ ʢʠʩʣʳʝ ʠ ʪʦʨʬʷʥʠʩʪʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʦʜ 

ʟʝʣʝʥʦʤʦʰʥʦʡ ʢʝʜʨʦʚʦʡ ʪʘʡʛʦʡ ʠ ʧʦʜʛʦʣʴʮʦʚʳʤʠ ʨʝʜʢʦʣʝʩʴʷʤʠ. ɺ ʩʨʝʜʥʝʡ 

ʧʦʣʦʩʝ ʬʦʨʤʠʨʫʶʪʩʷ ʛʦʨʥʦʣʝʩʥʳʝ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʝ ʠ ʪʦʨʬʷʥʠʩʪʦ-

ʧʝʨʝʛʥʦʡʥʳʝ ʧʦʯʚʳ ʧʦʜ ʙʨʫʩʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʡ ʢʝʜʨʦʚʦʡ ʠ 
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ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʦʡ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʷʩʘ, ʛʜʝ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ 

ʧʦʷʚʣʷʶʪʩʷ ʟʣʘʢʠ ʠ ʙʦʛʘʪʦʝ ʨʘʟʥʦʪʨʘʚʴʝ, ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʛʦʨʥʳʭ ʜʝʨʥʦʚʳʭ ʧʦʯʚ. ɻʦʨʥʦʣʝʩʥʳʝ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʘ ʚ ʟʘʧʘʜʥʦʡ ʝʸ ʯʘʩʪʠ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʚ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ [ʂʠʨʠʣʣʦʚ, 1954; ʅʦʩʠʥ, 1963]. 

ʃʝʩʥʳʝ ʧʦʯʚʳ, ʟʘʥʠʤʘʶʱʠʝ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʚ ʍʝʤʯʠʢʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʤ ʪʨʘʚʷʥʠʩʪʳʤ ʣʝʩʘʤ ʥʘ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʝʝ ʯʘʩʪʠ. ʉʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʊʫʚʳ, ʧʦ 

ʚʩʝʤʫ ʶʞʥʦʤʫ ʩʢʣʦʥʫ ʭʨ. ʊʘʥʥʫ-ʆʣʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʥʠ ʟʘʤʝʱʘʶʪʩʷ ʛʦʨʥʳʤʠ 

ʪʘʝʞʥʳʤʠ ʜʝʨʥʦʚʳʤʠ ʥʝʦʧʦʜʟʦʣʝʥʥʳʤʠ ʠ ʩʣʘʙʦʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ 

ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʠ [ʅʦʩʠʥ, 1963].  

ʇʦʯʚʳ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʡ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʟʘʧʘʜʥʳʭ 

ʨʘʡʦʥʘʭ ʊʫʚʳ ʥʘ ʭʨʝʙʪʘʭ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʐʘʰʧʘʣʴʩʢʦʛʦ, ʏʠʭʘʯʝʚʘ, 

ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʏʘʨʘʰ-ʊʘʡʛʘ ʠ ʯʘʩʪʠʯʥʦ ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ. ʅʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʜʚʘ ʪʠʧʘ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ: ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʵʣʶʚʠʘʣʴʥʦ-ʘʚʪʦʤʦʨʬʥʳʝ, 

ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʧʨʦʤʳʚʥʦʛʦ ʨʝʞʠʤʘ, ʠ ʛʦʨʥʦ-

ʪʫʥʜʨʦʚʳʝ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ 

ʟʘʩʪʦʡʥʦʩʪʴʶ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ [ʅʦʩʠʥ, 1963].  

ʅʘ ʚʳʩʦʪʘʭ ʙʦʣʝʝ 2800ī3000 ʤ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ) 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʤʝʥʠʩʪʳʝ ʪʨʘʚʷʥʠʩʪʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʜʨʠʘʜʦʚʳʝ ʛʦʨʥʳʝ 

ʪʫʥʜʨʳ ʩʦ ʩʣʘʙʦʨʘʟʚʠʪʳʤʠ ʧʦʯʚʘʤʠ, ʥʠʞʝ (2300ī2400 ʤ) ī ʥʘ ʩʝʜʣʦʚʠʥʘʭ ʠ 

ʙʦʣʝʝ ʧʦʢʘʪʳʭ ʩʢʣʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʨʘʚʷʥʠʩʪʦ-ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

(ʝʨʥʠʢʦʚʳʝ) ʪʫʥʜʨʳ ʩ ʧʝʨʝʛʥʦʡʥʳʤʠ ʠʣʠ ʜʝʨʥʦʚʳʤʠ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʤʠ 

ʧʦʯʚʘʤʠ [ʇʝʪʨʦʚ, 1952]. ɺ ʙʦʣʝʝ ʪʝʧʣʳʭ ʠ ʩʫʭʠʭ ʟʘʧʘʜʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʨʘʡʦʥʘʭ ʊʫʚʳ (ʥʘ ʭʨʝʙʪʘʭ ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʐʘʧʰʘʣʴʩʢʦʛʦ, ʎʳʛʘʥ-ʐʠʙʵʪʫ, 

ɿʘʧʘʜʥʦʤ ʊʘʥʥʫ-ʆʣʘ) ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʳʝ ʣʫʛʘ, ʥʘ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʛʦʨʥʳʝ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ [ʉʤʠʨʥʦʚ, 1970].  

ɺ ɿʘʧʘʜʥʦʤ ʉʘʷʥʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪ ʧʦʷʩ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ (ʥʘ 

ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʘʷʥʘ 1400ī1800 ʤ, ʘ ʚ ʶʞʥʦʡ ī 
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1800ī1900 ʤ), ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʛʦ ʠ ʚʣʘʞʥʦʛʦ 

ʢʣʠʤʘʪʘ. ɺ ʵʪʦʤ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʷʩʝ ʚʳʜʝʣʷʶʪʩʷ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʘʣʴʧʠʡʩʢʠʝ 

ʠ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʧʦʯʚʳ [ʉʤʠʨʥʦʚ, 1970, ʅʦʩʠʥ, 1963].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʤʦʩʪ ɹ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʠʩʪʦʨʠʝʡ, 

ʦʨʦʛʨʘʬʠʝʡ ʠ ʢʣʠʤʘʪʦʤ ʛʦʨʥʦʡ ʩʪʨʘʥʳ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʝʩʪʨʦʪʦʡ, ʧʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʪʠʧʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʠ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, ʟʘʥʠʤʘʶʱʠʝ 

ʙ֩ʣʴʰʫʶ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ.  

ɺ ʮʝʣʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʣʦʞʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʡʦʥʳ ʟʘʧʘʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ 

ʠ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʫʨʦʚʥʝ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 
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ɻʃɸɺɸ 3 

ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʯʚʳ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪ ʚʳʩʦʢʦʛʦʨʥʳʭ ʪʫʥʜʨ ʜʦ 

ʧʦʣʫʧʫʩʪʳʥʴ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʝʧʘʨʘʪʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʚʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʩʙʦʨ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2014 ʛʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʘʤ ʄ.ʀ. ɼʝʨʛʘʯʝʚʦʡ, ɽ.ʕ. 

ʆʥʜʘʨ ʠ ʂ.ʆ. ʆʯʫʨ ʣʶʙʝʟʥʦ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʘʥʝʝ ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʨʷʜʘ 

ʧʦʯʚ ʊʫʚʳ ʧʨʝʧʘʨʘʪʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʇʨʠ ʦʙʦʙʱʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʘʢʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ ʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʙr ʣʦ ʚʳʜʝʣʝʥʦ 13 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ (ʨʠʩ. 3), ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʨʘʟʨʝʟʳ ʜʣʷ 

ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʠʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ (ɻʂ). ɺ ʦʙʱʝʤ 

ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 150 ʧʨʝʧʘʨʘʪʦʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʊʫʚʳ: ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʫʥʜʨʦʚʦʡ ʟʦʥʳ, ʟʘʥʠʤʘʶʱʝʡ 11% ʦʪ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʚʳʰʝ 2200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨ)̫, ʚ ʩʨʝʜʥʝʛʦʨʥʦʡ ʯʘʩʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʛʦʨʥʦʣʝʩʥʦʡ ʟʦʥʳ, ʟʘʥʠʤʘʶʱʝʡ 51 % (ʦʪ 2200 ʜʦ 1100ï1300 ʤ ʥ.ʫ.ʤ.), 

ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʙʦʣʝʝ 25 % (ʩ ʚʳʩʦʪʳ 1100ï1300 ʤ ʚ ʩʨʝʜʥʝʤ ʜʦ 600 ʤ. ʥ.ʫ.ʤ.), ʘ ʪʘʢʞʝ ʥʘ 

ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 10% ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 
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ʈʠʩ. 3. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ 

 

ʆʙʲʝʢʪʳ: 1 ï ʄʦʥʛʫʥ-ʊʘʡʛʘ-I; 2 ï ʄʦʥʛʫʥ-ʊʘʡʛʘ-II ; 3 ï ɹʦʨʘ-ʊʘʡʛʘ; 4 ï ʉʫʪ-ʍʦʣʴ; 5 ï ɸʢ-ɼʦʚʫʨʘʢ; 6 ï ʂʘʨʘ-ʍʦʣʴ; 7 ï 

ɸʣʘʰ; 8 ï ʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ-I; 9 ï ʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ-II ; 10 ï ʍʦʥʜʝʨʛʝʡ; 11 ï ʐʫʡ; 12 ï ʐʘʥʯr; 13 ï ɸʜʘʨ-ɼʘ h
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ʉʚʝʜʝʥʠʷ ʦ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ, ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ (ʵʣʝʤʝʥʪ ʨʝʣʴʝʬʘ, 

ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʧʨʠʫʨʦʯʝʥʥʦʩʪ ɹʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʪʦʯʢʝ), ʦʪʥʝʩʝʥʠʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʢʨʫʛʘʤ ʠ ʨʘʡʦʥʘʤ, ʩʦʛʣʘʩʥʦ 

ɺ.ɸ. ʅʦʩʠʥʫ [1963], ʦ ʧʦʨʦʜʘʭ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʪʠʧʝ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ 

ʪʠʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 1977 ʛʦʜʘ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ WRB 2014 ʛʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʀʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʦ ʚʳʩʦʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʞʜʦʡ 

ʢʦʥʢʨʝʪʥʦʡ ʧʦʯʚʳ ʥ.ʫ.ʤ ʠ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʧʦ ʩʚʷʟʷʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʚʳʩʦʪʦʡ ʤʝʩʪʥʦʩʪʠ ʥ.ʫ.ʤ. (ʚʳʚʝʜʝʥʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ 

ʅ.ʅ. ʈʷʙʦʚʦʡ [2005] ʠ ɽ.ʕ. ʆʥʜʘʨ [2008] ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ) ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʠ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʴʰʝ +10 ʉ̄. ʕʪʠ ʨʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʣʠʤʘʪʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʦʥʢʨʝʪʥʳʝ ʨʘʟʨʝʟʳ ʧʦʯʚ ʠ ʠʭ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʣʘʚʝ 5.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʨʘʟʨʝʟʳ ʧʦʯʚ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʣʠʩʴ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʟʘʣʦʞʝʥʳ ʥʘ ʨʘʟʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʚʳʜʝʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʦ ɺ.ɸ. ʅʦʩʠʥʳʤ [1963]. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʦʚ ʫʯʠʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʥʦ ʠ ʣʦʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ çʄʦʥʛʫʥ-ʊʘʡʛʘ I ʠ IIè ʧʨʠʫʨʦʯʝʥʳ ʢ ʄʦʥʛʫʥ-

ʊʘʡʛʠʥʩʢʦʤʫ ʚʳʩʦʢʦʛʦʨʥʦʤʫ ʪʫʥʜʨʦʚʦ-ʣʫʛʦʚʦ-ʩʪʝʧʥʦʤʫ ʦʢʨʫʛʫ ʄʦʥʛʫʥ-

ʊʘʡʛʠʥʩʢʦʤʫ ʨʘʡʦʥʫ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, 

ʷʚʣʷʶʱʝʡʩʷ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤ ʫʟʣʦʤ ʥʘ ʩʪʳʢʝ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ɸʣʪʘʷ, 

ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ ʠ ɿʘʧʘʜʥʦʛʦ ʊʘʥʫ-ʆʣʘ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ 

ʘʣʴʧʠʡʩʢʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʦʪʤʝʯʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʣʝʜʝʥʝʥʠʝ, ʚʝʟʜʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʣʝʜʳ ʧʨʝʜʳʜʫʱʝʛʦ ʦʙʰʠʨʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʚʠʜʝ ʥʘʣʠʯʠʷ 

ʤʦʨʝʥ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʩʦʢʦʛʦʨʥʳʤ ʫʩʣʦʚʠʷʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʧʨʝʦʙʣʘʜʘʶʪ ʣʠʰʘʡʥʠʢʦʚʦ-ʢʦʙʨʝʟʠʝʚʦ-ʜʨʠʘʜʦʚʳʝ, 

ʪʨʘʚʷʥʠʩʪʦ-ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʪʫʥʜʨʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ.  
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ʊʘʙʣʠʮʘ 2 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʊʫʚʳ 
ʇʨʠʨʦʜʥʳʡ 

ʨʘʡʦʥ (ʧʦ 

ʅʦʩʠʥʫ, 

1963) 

ʂʣʶʯʝʚʦʡ 

ʫʯʘʩʪʦʢ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʚʳʩʦʪʘ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨ ̫

ʇʦʯʚʦʦʙʨʘʟʫʶ

ʱʠʝ ʧʦʨʦʜʳ 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʊʠʧ ʧʦʯʚʳ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ 1977 

ʛ ʠ WRB, 2014 (ˉˉ 

ʨʘʟʨʝʟʦʚ) 

ʂʣʠʤʘʪʠ-

ʯʝʩʢʠʡ 

ʨʘʡʦʥ (ʧʦ 

ɹʘʭʪʠʥʫ, 

1968 ʛ.) 

ʂʣʠʤʘʪʠ-

ʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: 

1ï t C̄; 

2ïW, ʤʤ;  

3ïätÓ10̄ * 

1 2 3 4 5 6 7 8 

ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʊʫʚʳ 
ʄʦʥʛʫʥ-

ʊʘʡʛʠʥʩʢʠʡ 

ʚr ʩʦʢʦʛʦʨ-

ʥʳʡ  

ʄʦʥʛʫʥ-

ʊʘʡʛʘïI 

ɼʦʣʠʥʘ ʨʝʢʠ ʄʫʛʫʨ, ʣʝʚʳʡ 

ʙʦʨʪ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʛʨʷʜʳ 

ɺʦʩʪʦʯʥʦʛʦ ʄʫʛʫʨʘ, 

2352ī2815 ʤ 

ʄʦʨʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠʟ 

ʩʣʘʥʮʝʚ, 

ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʢʚʘʨʮʠʪʦʚ 

ʃʠʰʘʡʥʠʢʦʚʦ-

ʢʦʙʨʝʟʠʝʚʦ-

ʜʨʠʘʜʦʚʳʝ ʠ 

ʪʨʘʚʷʥʠʩʪʦ-

ʤʦʭʦʚʦ-ʢʫʩʪʘʨ-

ʥʠʢʦʚʳʝ ʪʫʥʜʨʳ 

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʧʨʠʤʠʪʠʚʥʳʝ, Lithic 

Leptosols 

Brunic 

(1ʄʊï9ʄʊ) 

ʆʯʝʥʴ 

ʭʦʣʦʜʥʳʡ 
1 ï -7ī-8 

2 ï 600ī700 

3 ï 700ī900 

 

 

ʄʦʥʛʫʥ-

ʊʘʡʛʘïII 

ʉʝʚʝʨʥʳʡ ʩʢʣʦʥ ʣʝʚʦʛʦ 

ʙʝʨʝʛʘ ʨʝʢʠ ʄʫʛʫʨʘ, 2741ï

2545 ʤ  

ʄʦʨʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠʟ 

ʩʣʘʥʮʝʚ ʠ ʧʝʩ-

ʯʘʥʠʢʦʚ  

ʄʦʭʦʚʦ-

ʨʘʟʥʦʪʨʘʚʥʦ-

ʦʩʦʢʦʚʦ-ʟʣʘʢʦ-

ʚʳʝ ʪʫʥʜʨʳ 

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʧʨʠʤʠʪʠʚʥʳʝ, Lithic 

Leptosols Brunic 

(1ʉʂï3ʉʂ) 

ʆʯʝʥʴ 

ʭʦʣʦʜʥʳʡ 
1 ï -7ī -7,5 

2 ï 600ī700 

3 ï 800 

ɸʣʘʰʩʢʠʡ 

ʛʦʨʥʳʡ  

ɹʦʨʘ-ʊʘʡʛʘ ɺʝʨʰʠʥʘ ʭʨ. ɹʦʨʘ-ʊʘʡʛʘ 

2039ï2059 ʤ 

ɻʘʣʝʯʥʠʢ ɺʳʩʦʢʦʛʦʨʥʘʷ 

ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʘʷ ʩʪʝʧʴ 

ɻʦʨʥʳʝ ʪʫʥʜʨʦ-

ʩʪʝʧʥʳʝ, Molli c Lep-

tosols Eutric (211ï

215) 

ʍʦʣʦʜʥʳʡ 1 ï -6,5 

2 ï350 

3 ï 950 

ʉʫʪ-ʍʦʣʴ ʊʝʨʨʘʩʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʦʪ 

ʦʟʝʨʘ ʉʫʪ-ʍʦʣʴ, 1815-1862 

ʤ  

ɻʘʣʝʯʥʠʢ ʄʦʭʦʚʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʘʷ 

ʪʫʥʜʨʘ  

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʜʝʨʥʦʚʳʝ Lithic 

Leptosols Humic 

(207ï210) 

ʍʦʣʦʜʥʳʡ 1 ï -5ī-6 

2 ï 400ī500 

3 ï 900ī1000 

ɸʢ-ɼʦʚʫʨʘʢ ʖʞʥʳʡ ʤʘʢʨʦʩʢʣʦʥ 

ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʢ ʚʦʩʪʦʢʫ 

ʦʪ ʨʝʢʠ ɸʢ-ʉʫʛ, 1329ï1432 

ʤ  

ʍʣʦʨʠʪʦʚʳʝ 

ʩʣʘʥʮʳ 

ʈʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʳʡ ʣʠʩʪ-

ʚʝʥʥʠʯʥʳʡ ʣʝʩ 

ɻʦʨʥʦ-ʪʘʝʞʥʳʝ 

ʜʝʨʥʦʚʳʝ, Umbric 

Leptosols Dystric 

(221, 222) 

 

ʍʦʣʦʜʥʳʡ 1 ï -5 

2 ï 250ï300 

3 ï 900ī1000 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 5 6 7 8 

ɸʣʘʰʩʢʠʡ 

ʛʦʨʥʳʡ  

ʂʘʨʘ-ʍʦʣʴ ʆʢʨʝʩʪʥʦʩʪʴ ʦʟ. ʂʘʨʘ-ʍʦʣʴ, 

1400ï1495 ʤ  

ʆʩʘʜʦʯʥʳʝ 

ʪʦʣʱʠ 

ʥʠʞʥʝʛʦ 

ʧʘʣʝʦʟʦʷ 

ɻʦʨʥʳʝ 

ʥʘʩʪʦʷʱʠʝ ʠ 

ʣʫʛʦʚʳʝ ʩʪʝʧʠ 

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ, 

Mollic Leptosols 

Eutric (171ï181) 

ʋʤʝʨʝʥʥʦ 

ʭʦʣʦʜʥʳʡ 

1 ï -4ï-5,5 

2 ï 350 

3 ï 1000ï1200 

ɸʣʘʰʩʢʠʡ 

ʛʦʨʥʳʡ  

ɸʣʘʰ ʊʨʝʪʴʷ ʪʝʨʨʘʩʘ ʨ. ɸʣʘʰ, 

1460 ʤ  

ʆʩʘʜʦʯʥʳʝ 
ʪʦʣʱʠ ʥʠʞ-
ʥʝʛʦ ʧʘʣʝʦʟʦʷ 

ɻʦʨʥʳʝ 

ʢʦʚʳʣʴʥʳʝ 

ʩʪʝʧʠ  

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 
Mollic Leptosols 
Eutric (191) 

ʇʨʦʭʣʘʜʥʳ

ʡ 

1ï -2,5ï-3 

2 ï 220 

3 ï 1400ï1600  

ʍʝʤʯʠʢʩʢʠʡ 

ʩʫʭʦʩʪʝʧʥʦʡ  

 

ʋʣʫʛ-

ʍʦʥʜʝʨʛʝʡ II  

ɹʝʨʝʛʦʚʦʝ ʦʙʥʘʞʝʥʠʝ ʚ 

ʩʫʭʦʡ ʯʘʩʪʠ ʨʫʩʣʘ ʨ. ʋʣʫʛ-

ʍʦʥʜʝʨʛʝʡ, 1589 ʤ  

ʇʝʩʯʘʥʦ-ʱʝ-

ʙʥʠʩʪʳʡ 

ʜʝʣʶʚʠʡ 

ɻʦʨʥʳʝ ʣʫʛʦʚʳʝ 

ʩʪʝʧʠ 

ɻʦʨʥʦ-ʣʫʛʦʚʳʝ 

Umbric Leptosols 

Dystric (ʋʍ-5ï013) 

ʋʤʝʨʝʥʥʦ 

ʭʦʣʦʜʥʳʡ 

1 ï -5,5  

2 ï 400 

3 ï 1000ī1200 

ʋʣʫʛ-

ʍʦʥʜʝʨʛʝʡ I 

ɹʝʨʝʛʦʚʦʝ ʦʙʥʘʞʝʥʠʝ ʚ 

ʩʫʭʦʡ ʯʘʩʪʠ ʨʫʩʣʘ ʨ. ʋʣʫʛ-

ʍʦʥʜʝʨʛʝʡ, 1435 ʤ  

ʇʝʩʯʘʥʦ-ʱʝ-

ʙʥʠʩʪʳʡ 

ʜʝʣʶʚʠʡ 

ʈʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʘʷ ʩʪʝʧʴ 

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

Mollic Leptosols 

Eutric (ʋʍ-3ï07) 

ʋʤʝʨʝʥʥʦ 

ʭʦʣʦʜʥʳʡ 

1 ï -4 

2 ï 350 

3 ï 1000ï1200 

ʍʦʥʜʝʨʛʝʡ ʆʪʨʦʛʠ ʩʝʚʝʨʥʦʛʦ 

ʤʘʢʨʦʩʢʣʦʥʘ ʭʨ. ɿʘʧʘʜʥʦʛʦ 

ʊʘʥʥʫ-ʆʣʘ, 1010ï1050 ʤ  

ʇʝʩʯʘʥʦ-ʱʝ-

ʙʥʠʩʪʳʡ 

ʜʝʣʶʚʠʡ 

ʈʘʟʥʦʪʨʘʚʥʦ-

ʦʚʩʝʮʦʚʘʷ ʢʘʤʝ-

ʥʠʩʪʘʷ ʩʪʝʧʴ 

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

Mollic Leptosols 

Eutric (78ï86) 

ʋʤʝʨʝʥʥʦ 

ʭʦʣʦʜʥʳʡ 

1 ï -4,5  

2 ï 300ī350 

3 ï 1000ï1200 

ʐʫʡ ʂ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʨʝʢʠ 

ʐʫʡ, 1118ï1368 ʤ  

ɻʘʣʝʯʥʠʢ ɻʦʨʥʳʝ 

ʨʘʟʥʦʪʨʘʚʥʳʝ 

ʩʪʝʧʠ 

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

Mollic Leptosols 

Eutric (223ï226) 

ʋʤʝʨʝʥʥʦ 

ʭʦʣʦʜʥʳʡ 

1 ï -5 

2 ï 300ī380 

3 ï 1000ī1200 
ɸʜʘʨ-ɼʘ h ʇʨʝʜʛʦʨʴʝ ʦʪʨʦʛʘ 

ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ, 
ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ ʭʨ. ɸʜʘʨ-
ɼʘʰ 1838ï1770 ʤ  

ʇʝʩʯʘʥʠʢʠ, 
ʛʣʠʥʠʩʪʳʝ 
ʩʣʘʥʮ r

ʃʠʩʪʚʝʥʥʠʯʥʦ-
ʢʫʩʪʘʨʥʠʯʢʦ-
ʚʳʡ ʣʝʩ 

ɻʦʨʥʦʣʝʩʥʳʝ ʙʫʨʳʝ 
Haplic Cambisols 
Eutric (Aɼ1ï Aɼ4) 

ʍʦʣʦʜʥʳʡ 1 ï -5,5 
2 ï 400 
3 ï 1000 

ʋʣʫʛ-ʍʝʤʩ-

ʢʠʡ ʩʪʝʧʥʦʡ 

ʩʫʭʦʩʪʝʧʥʦʡ  

ʐʘʥʯʳ ɺ 5 ʢʤ ʦʪ ʨ. ʍʝʤʯʠʢ, 750 ʤ  ɻʨʘʥʠʪʳ, 

ʢʚʘʨʮʳ 

ʆʧʫʩʪʳʥʝʥʥʳʝ 

ʩʪʝʧʠ 

ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ 

Haplic Kastanozems 

Chromic (ʈ-ʐ) 

ʅʝʜʦʩʪʘʪʦʯ-

ʥʦ ʪʝʧʣʳʡ  

1 ï -1,6 

2 ï 150ï200 

3 ï 1800ï2000 

*1 ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ t ʚʦʟʜʫʭʘ (Áʉ), 2 ï ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣ-ʚʦ ʦʩʘʜʢʦʚ (ʤʤ), 3 ï ×tÓ+10Á  

ʀʩʪʦʯʥʠʢʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʅ.ɸ. ɽʬʠʤʮʝʚ, 1957; ɺ.ɸ. ʅʦʩʠʥ, 1963; ʅ.ʇ. ɹʘʭʪʠʥ, 1968; ɺ.ʉ. ɸʥʪʦʥʦʚ, 

1970; ɺ.ʅ. ʄʘʣʴʮʝʚ, 1972; ʉʧʨʘʚʦʯʥʠʢé, 1973; ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳé, 1974; ʄ.ʌ. ɸʥʜʨʝʡʯʠʢ ʠ ʜʨ, 2003; 

ʈʝʢʦʤʝʥʜʘʮʠʠé, 2011; ʠʥʪʝʨʥʝʪ ʩʘʡʪ http://ru.climate-data.org. 

 

http://ru.climate-data.org/
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ʇʦʜ ʵʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʬʦʨʤʠʨʫʶʪʩʷ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʧʨʠʤʠʪʠʚʥʳʝ, ʧʝʨʝʛʥʦʡʥʳʝ, ʜʝʨʥʦʚʳʝ, ʩʚʝʪʣʳʝ ʩʣʘʙʦʛʫʤʫʩʦʚʳʝ ʧʦʯʚʳ 

[ʅʦʩʠʥ, 1963]. ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʙʦʣʦʯʝʥʥʳʝ ʧʣʦʱʘʜʠ. 

ʊʘʢʞʝ ʥʘ ʵʪʠʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʦʨʥʦ-ʣʫʛʦʚʘʷ ʟʦʥʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʘʣʴʧʠʡʩʢʠʝ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʩ ʛʦʨʥʳʤʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤʠ 

ʧʦʯʚʘʤʠ, ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʛʦʨʥʳʤ ʩʫʙʘʣʴʧʠʡʩʢʠʤ ʩʪʝʧʷʤ, ʠ ʛʦʨʥʦ-ʣʫʛʦʚʳʤʠ 

ʪʠʧʠʯʥʳʤʠ ʧʦʯʚʘʤʠ ʩ ʥʠʟʢʦʪʨʘʚʥʳʤʠ ʢʨʠʦʬʠʣʴʥʳʤʠ ʟʣʘʢʦʚʦ-ʢʦʙʨʝʟʠʝʚʳʤʠ 

ʣʫʛʘʤʠ [ʅʦʩʠʥ, 1963].  

ʄʦʥʛʫʥ-ʊʘʡʛʠʥʩʢʠʝ ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʦʪʣʠʯʘʪʁʩʷ ʥʘʠʙʦʣʝʝ ʩʫʨʦʚʳʤ 

ʢʣʠʤʘʪʦʤ: ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ 

ʤʝʩʪʥʦʩʪʠ ʠ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʜʥʠʢʘ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦ -8 ʉ̄, ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ t >+5 ʉ̄ ʥʝ ʧʨʝʚʳʰʘʝʪ 90, 

ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 700ï900̄ ; ʪʝʧʣʳʡ ʧʝʨʠʦʜ 

ʜʣʠʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ, ʩʥʝʛ ʪʘʝʪ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ï ʩʝʨʝʜʠʥʝ ʠʶʣʷ, 

ʘ ʫʞʝ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ ï ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ ʚʥʦʚʴ ʥʘʯʠʥʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʝʟʦʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ; ʥʝʚʳʩʦʢʦʝ ʠʩʧʘʨʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʙʠʣʠʝ 

ʚʣʘʛʠ ʚ ʧʦʯʚʘʭ ʠ ʩʠʣʴʥʫʶ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ ʧʦʷʩʘ ʚʳʩʦʢʦʛʦʨʴʷ [ɽʬʠʤʮʝʚ, 

1957; ʅʦʩʠʥ, 1963].  

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʨʠʤʠʪʠʚʥʳʝ ʧʦʯʚʳ ʥʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʄʦʥʛʫʥ-

ʊʘʡʛʘ-I, ʚʩʢʨʳʪʳ ʨʘʟʨʝʟʘʤʠ 1ï5, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ ʫʯʘʩʪʢʘʭ 

ʣʠʰʘʡʥʠʢʦʚʦ-ʢʦʙʨʝʟʠʝʚʦ-ʜʨʠʘʜʦʚʦʡ ʪʫʥʜʨʳ, ʠ ʨʘʟʨʝʟʘʤʠ 6ï8 ï ʪʨʘʚʷʥʠʩʪʦ-

ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʪʫʥʜʨʳ. ʕʪʠ ʧʦʯʚʳ ʧʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʝ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʧʦʯʚʳ [ʅʦʩʠʥ, 1963]. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʦʤʦʱʥʳʤʠ (ʦʪ 6 ʜʦ 17 ʩʤ) 

ʧʦʯʚʝʥʥʳʤʠ ʧʨʦʬʠʣʷʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ ʤʦʨʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʀ 

ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʠʚʦʜʠʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʨʘʟʨʝʟʦʚ 1 ʠ 7, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʧʦʟʠʮʠʷʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʠʤʝʶʱʠʭ ʨʘʟʥʫʶ ʤʦʱʥʦʩʪʴ. 

ʆʩʪʘʣʴʥʳʝ ʨʘʟʨʝʟʳ ʚʩʢʨʳʚʘʶʪ ʧʦʯʚʝʥʥʳʝ ʧʨʦʬʠʣʠ, ʙʣʠʟʢʠʝ ʧʦ ʤʦʨʬʦʣʦʛʠʠ 

ʢ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ.  
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ʈʘʟʨʝʟ 1 ʚʩʢʨʳʚʘʝʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʫʶ ʧʨʠʤʠʪʠʚʥʫʶ ʧʦʯʚʫ, 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʚʳʩʦʪʝ 2815 ʤ ʥʘ ʚʝʨʰʠʥʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ.  

ɸ ï 0ï2 ʩʤ ï ʪʝʤʥʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ, ʟʘʜʝʨʥʦʚʘʥ ʪʦʥʢʠʤʠ ʢʦʨʝʰʢʘʤʠ ʪʨʘʚ ʩ ʤʝʣʢʠʤ ʭʨʷʱʦʤ; ʛʨʘʥʠʮʘ 

ʥʝʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ; 

ɺ ï 2ï6 ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʫʧʥʦ ʠ ʩʨʝʜʥʝʱʝʙʥʠʩʪʳʭ ʚʢʣʶʯʝʥʠʡ.  

ʈʘʟʨʝʟ 7 ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ 2470 ʤ ʥʘ ʩʢʣʦʥʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʠ ʚʩʢʨʳʚʘʝʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʫʶ ʧʨʠʤʠʪʠʚʥʫʶ ʧʦʯʚʫ. 

ɸ ï 0ï5 ʩʤ ï ʙʫʨʦʚʘʪʦ-ʩʝʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʩ ʤʝʣʢʠʤ ʭʨʷʱʦʤ; ʛʫʩʪʦ ʧʝʨʝʧʣʝʪʝʥʥʳʡ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ; 

ʛʨʘʥʠʮʘ ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʧʦ ʮʚʝʪʫ;  

ɺ ï 5ï10 ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʩ ʤʝʣʢʠʤ ʭʨʷʱʦʤ; ʛʨʘʥʠʮʘ ʥʝʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ 

ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ; 

ɺʉ ï 10ï17 ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʣʝʛʢʘ 

ʫʧʣʦʪʥʝʥʥʳʡ, ʩʫʧʝʩʯʘʥʳʡ; ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʤʝʥʠʩʪʳʝ ʠ ʛʘʣʝʯʥʠʢʦʚʳʝ 

ʚʢʣʶʯʝʥʠʷ. 

ʈʘʟʨʝʟ 9, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ (ʚ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʧʦʟʠʮʠʠ)
. 
ʥʘ ʚʳʩʦʪʝ 

2352 ʤ, ʚʩʢʨʳʚʘʝʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʫ  ʁʦʛʣʝʝʥʥʫ  ʁʧʦʯʚʫ, ʬʦʨʤʠʨʫʶʱʫʶʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʠʤʝʝʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʨʦʬʠʣʷ ʧʨʠʟʥʘʢʠ ʦʛʣʝʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ɸ ï 0ï10 ʩʤ ï ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʚʣʘʞʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥ ʪʦʥʢʠʤʠ 

ʢʦʨʝʰʢʘʤʠ ʪʨʘʚ; ʧʦ ʭʦʜʘʤ ʢʦʨʥʝʡ ʦʪʤʝʯʘʶʪʩʷ ʨʞʘʚʳʝ ʧʷʪʥʘ ʦʛʣʝʝʥʠʷ; 

ʛʨʘʥʠʮʘ ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ;  

ɺ1 ï 10ï20 ʩʤ ï ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʚʣʘʞʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʢʦʤʢʦʚʘʪʦ-

ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ; ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦ ʤʝʣʢʠʭ 
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ʢʦʨʝʰʢʦʚ ʪʨʘʚ ʠ ʭʨʷʱʘ; ʚʳʜʝʣʷʶʪʩʷ ʨʞʘʚʳʝ ʧʷʪʥʘ ʦʛʣʝʝʥʠʷ; ʛʨʘʥʠʮʘ 

ʥʝʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʚ ʥʠʞʝʣʝʞʘʱʠʡ ʩʣʦʡ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ; 

ɺ2 ï 24ï31 ʩʤ ï ʩʝʨʦʚʘʪʳʡ ʩ ʩʠʟʳʤʠ ʠ ʨʞʘʚʳʤʠ ʧʷʪʥʘʤʠ ʦʛʣʝʝʥʠʷ, 

ʚʣʘʞʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ ʤʝʣʢʠʤ 

ʭʨʷʱʦʤ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʦ ʧʣʦʪʥʦʩʪʠ ʨʝʟʢʠʡ; 

ɺʉ ï 31ï51 ʩʤ ï ʩʠʟʦ-ʩʝʨʳʡ, ʚʣʘʞʥʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʠʟʦʚʘʪʳʭ ʠ ʨʞʘʚʳʭ ʨʘʩʧʣʳʚʯʘʪʳʭ ʧʷʪʝʥ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çʄʦʥʛʫʥ-ʊʘʡʛʘ IIè ʨʘʩʧʦʣʦʞʝʥ ʙʣʠʞʝ ʢ ʣʝʜʥʠʢʫ ʥʘ 

ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 2741ï2545 ʤ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ 

ʟʘʣʦʞʝʥʦ ʪʨʠ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʘ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʨʠʤʠʪʠʚʥʳʭ ʧʦʯʚ (1ʉʂï

3ʉʂ), ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʜ ʪʨʘʚʷʥʠʩʪʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʜʨʠʘʜʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ.  

ʈʘʟʨʝʟ 1 ʉʂ ʧʨʠʫʨʦʯʝʥ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʧʨʠʤʝʨʥʦ ʚ 600 ʤ ʦʪ ʣʝʜʥʠʢʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ ʠ ʚʩʢʨʳʚʘʝʪ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʫʶ ʧʦʯʚʫ ʩʦ ʩʣʘʙʦʨʘʟʚʠʪʳʤ ʧʨʦʬʠʣʝʤ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʚʘʣʫʥʦʚ.  

ɸ ï 0ï3 ʩʤ ï ʙʫʨʦʚʘʪʦ-ʩʝʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ; ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʣʦʤʦʯʥʦʛʦ ʠ ʚʘʣʫʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʥʝ ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; 

ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺ ï 3ï15 ʩʤ ï ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʨʳʭʣʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ; ʚʠʜʠʤʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʝ 

ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʦ ʠ 

ʩʨʝʜʥʝʱʝʙʥʠʩʪʳʭ, ʚʘʣʫʥʥʳʭ ʚʢʣʶʯʝʥʠʡ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ 

ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺʉ ï 15ï31 ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʨʳʭʣʳʡ, ʩʫʧʝʩʯʘʥʳʡ; 

ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʦʟʝʤʘ 

ʩʨʝʜʠ ʢʨʫʧʥʦ ʠ ʩʨʝʜʥʝʱʝʙʥʠʩʪʳʭ ʠ ʛʘʣʝʯʥʠʢʦʚʳʭ ʢʘʤʝʥʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

ʈʘʟʨʝʟʳ 2 ʠ 3 ʉʂ ʵʪʦʛʦ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʨʝʜʥʝʡ ʠ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ 
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ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʘʣʝʯʥʠʢʦʚʦ-ʚʘʣʫʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ. ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʵʪʠ 

ʨʘʟʨʝʟʳ ʘʥʘʣʦʛʠʯʥʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʨʠʚʦʜʷʪʩʷ ʜʣʷ ʨʘʟʨʝʟʘ 2 

ʉʂ. 

ɸ ï 0ï8 ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ, ʩʚʝʞʠʡ, ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʩ ʜʨʝʩʚʦʡ, ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʱʝʙʥʠʩʪʦ-ʛʘʣʝʯʥʠʢʦʚʳʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ;  

ɺ ï 8ï20 ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ, ʢʘʤʝʥʥʳʭ ʠ 

ʛʘʣʝʯʥʠʢʦʚʳʭ ʚʢʣʶʯʝʥʠʡ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺʉ ï 20ï31 ʩʤ ï ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʦʟʝʤʘ ʩʨʝʜʠ 

ʢʨʫʧʥʦʚʘʣʫʥʥʳʭ ʠ ʩʨʝʜʥʝ ʠ ʤʝʣʢʦ-ʱʝʙʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ çɹʦʨʘ-ʊʘʡʛʘè, çʉʫʪ-ʍʦʣʴè, çɸʢ-ɼʦʚʫʨʘʢè, çʂʘʨʘ-

ʍʦʣʴè ʠ çɸʣʘʰè ʨʘʩʧʦʣʦʞʝʥʳ ʚ ɸʣʘʰʩʢʦʤ ʛʦʨʥʦʤ ʨʘʡʦʥʝ, ʚʭʦʜʷʱʝʤ ʚ ʩʦʩʪʘʚ 

ʖʞʥʦ-ʉʘʷʥʩʢʦʛʦ ʛʦʨʥʦʛʦ ʣʫʛʦʚʦ-ʪʘʸʞʥʦ-ʩʪʝʧʥʦʛʦ ʣʦʢʘʣʴʥʦ ʢʦʪʣʦʚʠʥʥʦ-

ʩʪʝʧʥʦʛʦ ʦʢʨʫʛʘ ʖʞʥʦʘʣʪʘʡʩʢʦʡ-ʊʫʚʠʥʩʢʦ-ʍʘʥʛʘʡʩʢʦʡ ʢʦʪʣʦʚʠʥʥʦ-ʛʦʨʥʦʡ 

ʧʨʦʚʠʥʮʠʠ ʩʪʝʧʥʦʡ ʟʦʥʳ. ʕʪʦʪ ʨʘʡʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɸʣʘʰʩʢʦʤʫ ʧʣʘʪʦ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʤʫ ʩʦʙʦʡ ʚʳʩʦʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ, ʛʣʫʙʦʢʦ ʨʘʩʯʣʝʥʝʥʥʦʝ ʥʘ ʨʷʜ 

ʭʨʝʙʪʦʚ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʛʦʨʥʳʭ ʨʝʢ. ɺ ɸʣʘʰʩʢʦʤ ʛʦʨʥʦʤ ʨʘʡʦʥʝ ʠʤʝʶʪʩʷ 

ʪʨʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʟʦʥʳ: ʚʳʩʦʢʦʛʦʨʥʘʷ ʪʫʥʜʨʦʚʦ-ʣʫʛʦʚʘʷ, ʩʨʝʜʥʝʛʦʨʥʘʷ 

ʪʘʝʞʥʘʷ ʠ ʩʨʝʜʥʝʛʦʨʥʘʷ ʩʪʝʧʥʘʷ [ʅʦʩʠʥ, 1963], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚʳʜʝʣʝʥʳ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ.  

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʣʘʰʩʢʦʛʦ ʧʣʘʪʦ ʢʣʶʯʝʚʳʝ 

ʫʯʘʩʪʢʠ çɹʦʨʘ-ʊʘʡʛʘè ʠ çʉʫʪ-ʍʦʣʴè ʚʭʦʜʷʪ ʚ ʚʳʩʦʢʦʛʦʨʥʫʶ ʪʫʥʜʨʦʚʦ-

ʣʫʛʦʚʫʶ ʟʦʥʫ. ʅʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʚʝʨʰʠʥʳ ʧʝʨʝʚʘʣʘ ɹʦʨʘ-ʊʘʡʛʘ ʥʘʭʦʜʠʪʩʷ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʥʘʟʚʘʥʠʝʤ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ. ʕʪʦʪ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʡ ʧʦʜʟʦʥʝ ʛʦʨʥʳʭ ʪʫʥʜʨ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩʦ ʩʪʝʧʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨ 

(ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ī6,5 Áʉ), ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
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ʦʩʘʜʢʦʚ, ʩʠʣʴʥʳʤ ʧʨʝʨʳʚʠʩʪʳʤ ʚʝʪʨʦʤ ʠ ʚʳʩʦʢʦʡ ʠʩʧʘʨʷʝʤʦʩʪʴʶ ʚʣʘʛʠ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʳʝ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʜ ʟʣʘʢʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʪʝʤʥʦ-ʩʝʨʳʤ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʤʦʱʥʦʩʪʴʶ 8ī11 

ʩʤ, ʦʙʠʣʴʥʦ ʧʝʨʝʧʣʝʪʝʥʥʳʤ ʪʦʥʢʠʤʠ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʟʝʨʥʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʠʟʫʯʝʥʦ 5 ʨʘʟʨʝʟʦʚ ʛʦʨʥʳʭ ʪʫʥʜʨʦʚʦ-ʩʪʝʧʥʳʭ 

ʧʦʯʚ, ʠʤʝʶʱʠʭ ʙʣʠʟʢʠʝ  ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʠʤ ʥʘ 

ʧʨʠʤʝʨʝ ʨʘʟʨʝʟʘ 211.  

ɸ ï 0ï8 ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʩʚʝʞʠʡ, 

ʫʧʣʦʪʥʝʥʥʳʡ, ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʛʫʩʪʦ ʧʝʨʝʧʣʝʪʝʥ 

ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ; ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʥʝʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʪʝʧʝʥʥʳʡ;  

ɸɺ ï 8ï14 ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʳʤ ʦʪʪʝʥʢʦʤ, ʩʚʝʪʣʝʝ ʚʳʰʝ 

ʣʝʞʘʱʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʩʚʝʞʠʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʟʝʨʥʠʩʪʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; 

ʧʨʦʥʠʟʘʥ ʤʝʣʢʠʤʠ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʩ ʤʝʣʢʠʤ ʱʝʙʥʝʤ; ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʥʝʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺ ï 14ï22 ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʩʣʝʛʢʘ ʢʦʤʢʦʚʘʪʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʜʨʝʩʚʦʡ, ʤʝʣʢʠʤʠ ʢʦʨʝʰʢʘʤʠ, ʤʝʣʢʠʤ 

ʱʝʙʥʝʤ; ʛʨʘʥʠʮʘ ʥʝʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺʉ 22ï32 ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çʉʫʪ-ʍʦʣʴè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʚʳʩʦʢʠʤ 

ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʤʝʥʴʰʝʡ ʠʩʧʘʨʷʝʤʦʩʪʴʶ ʚʣʘʛʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ī5éī6 Áʉ, ʧʦ ʜʘʥʥʳʤ ʩʫʤʤʳ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʙʦʣʴʰʝ +10 ʉ̄ (ʩʤ. ʪʘʙʣ. 2) ʦʪʥʦʩʠʪʩʷ ʢ ʭʦʣʦʜʥʦʤʫ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʫ. 

ʕʪʦʪ ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʪʫʥʜʨʦʚʦʡ ʟʦʥʳ, 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʡ ʩ ʣʝʩʥʦʡ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʯʚʘʤʠ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʷʚʣʷʶʪʩʷ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʜʝʨʥʦʚʳʝ. ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʚ 200ï250 ʤ ʦʪ 
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ʦʟʝʨʘ ʉʫʪ-ʍʦʣʴ ʚʩʢʨʳʪʳ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʘ ʧʦʣʦʛʦʡ ʢʘʪʝʥʝ ʥʘ ʚʳʩʦʪʝ 1862ï1814 ʤ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʙʦʣʴʰʠʤ ʧʦʯʚʝʥʥʳʤ ʧʨʦʬʠʣʝʤ, ʛʫʩʪʦʟʘʜʝʨʥʦʚʘʥʥʳʤ ʛʫʤʫʩʦʚʳʤ 

ʛʦʨʠʟʦʥʪʦʤ, ʤʝʥʴʰʝʡ ʱʝʙʥʠʩʪʦʩʪʴʶ ʚ ʧʦʯʚʝʥʥʦʡ ʪʦʣʱʝ. ʆʥʠ ʠʤʝʶʪ 

ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ (ʨ. 207).  

ɸ ï 0ï15 ʩʤ ï ʪʝʤʥʦ-ʙʫʨʳʡ, ʚʣʘʞʥʳʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, ʧʦʨʦʭʦʚʘʪʦ- 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʩʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥ ʪʦʥʢʠʤʠ 

ʢʦʨʝʰʢʘʤʠ ʪʨʘʚ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺ ï 15ï21 ʩʤ ï ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʚʣʘʞʥʳʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ ʦʙʠʣʠʝ ʤʝʣʢʠʭ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʠ 

ʤʝʣʢʦʛʦ ʱʝʙʥʷ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺʉ ï 21ï41 ʩʤ ï ʩʝʨʳʡ ʩ ʩʠʟʳʤ ʦʪʪʝʥʢʦʤ, ʚʣʘʞʥʳʡ, ʧʣʦʪʥʦʚʘʪʳʡ, 

ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, ʦʛʣʝʝʥʥʳʡ; ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʝʣʢʘʷ ʜʨʝʩʚʘ ʠ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʨʦʬʠʣʷ ʩʠʣʴʥʦ ʱʝʙʥʝʚʘʪʳʡ.  

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çɸʢ-ɼʦʚʫʨʘʢè ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʢʣʦʥʝ ʩʝʚʝʨʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ɸʣʘʰʩʢʦʛʦ ʧʣʘʪʦ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʛʦʨʥʦʤʫ ʧʦʷʩʫ. 

ʆʙʨʘʱʝʥʥʳʡ ʥʘ ʩʝʚʝʨ ʩʢʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩ ʦʙʠʣʠʝʤ ʣʫʛʦʚʦ-

ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʠ ʛʦʨʥʦʡ ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʦʡ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʦ-ʪʘʝʞʥʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ ʥʘ ʢʘʤʝʥʠʩʪʦʤ ʵʣʶʚʠʠ 

ʧʣʦʪʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ) ʧʦʨʦʜ [ʅʦʩʠʥ, 1963]. ʂʣʶʯʝʚʦʡ 

ʫʯʘʩʪʦʢ ɸʢ-ɼʦʚʫʨʘʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʦʢʦʣʦ ī5 ʉ̄, ʩʫʤʤʦʡ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʴʰʝ +10 ʉ̄ ï ʦʢʦʣʦ 1000 ʉ̄ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʢʦʣʝʙʣʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 250ï300 ʤʤ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ çɸʢ-ɼʦʚʫʨʘʢè ʨʘʟʨʝʟʳ ʟʘʣʦʞʝʥʳ ʥʘ 

ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʍʝʤʯʠʢ ʚ 310 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʛ. ʂʳʟʳʣ. ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʜʚʘ ʨʘʟʨʝʟʘ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʜʝʨʥʦʚʳʭ ʧʦʯʚ (ʥʘ ʚʳʩʦʪʝ 1432 

https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BC%D1%87%D0%B8%D0%BA_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D1%8B%D0%B7%D1%8B%D0%BB
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ʥʘʜ ʫʨ.ʤ ʠ 1329 ʤ ʥʘʜ ʫʨ.ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʨ. 221). 

ɸ0 ï 0ï3 ʩʤ ï ʨʳʭʣʘʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ;  

ɸʜ ï 3ï10(12) ʩʤ ï ʪʝʤʥʦ-ʙʫʨʳʡ ʩ ʩʝʨʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʩʫʭʦʡ, 

ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʧʣʦʪʥʝʥʥʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʩʠʣʴʥʦ ʧʝʨʝʧʣʝʪʝʥ 

ʢʦʨʥʷʤʠ; ʛʨʘʥʠʮʘ ʚʦʣʥʠʩʪʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɸ ï 10(12)ï24(26) ʩʤ ï ʥʝʦʜʥʦʨʦʜʥʳʡ ʧʦ ʦʢʨʘʩʢʝ (ʩʦʯʝʪʘʶʪʩʷ ʪʝʤʥʦ-

ʙʫʨʳʝ ʠ ʩʝʨʦʚʘʪʦ-ʙʫʨʳʝ ʧʷʪʥʘ), ʩʫʭʦʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʢʦʨʝʰʢʦʚ ʨʘʩʪʝʥʠʡ; 

ʛʨʘʥʠʮʘ ʚʦʣʥʠʩʪʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʠ ʮʚʝʪʫ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɸɺʩʘ ï 24(26)ï50(37) ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʨʳʭʣʳʡ, ʩ 

ʢʘʨʙʦʥʘʪʥʦʡ ʧʨʦʧʠʪʢʦʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ ʝʜʠʥʠʯʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʱʝʙʥʷ; ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʛʨʘʥʠʮʘ ʚʦʣʥʠʩʪʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʠ ʮʚʝʪʫ 

ʧʦʩʪʝʧʝʥʥʳʡ; 

BCDʩʘ ï 50(37)ï66(64) ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʫʧʣʦʪʥʝʥʥʳʡ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ ʩ ʨʘʩʧʣʳʚʯʘʪʳʤʠ ʛʫʤʫʩʦʚʳʤʠ ʟʘʪʝʢʘʤʠ 

ʧʦ ʭʦʜʘʤ ʢʦʨʥʝʡ; ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʨʝʟʢʠʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʧʦʩʪʝʧʝʥʥʳʡ; 

CDʩʘ ï 66(64)ï79 ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʩʚʝʪʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʩʚʝʞʠʡ, 

ʧʣʦʪʥʦʚʘʪʳʡ, ʟʝʨʥʠʩʪʳʡ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ; ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʧʝʨʝʭʦʜʠʪ ʚ 

ʧʣʠʪʳ ʭʣʦʨʠʪʦʚʦʛʦ ʩʣʘʥʮʘ. 

ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ çʂʘʨʘ-ʍʦʣʴè ʠ çɸʣʘʰè ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʦʩʪʦʯʥʳʭ 

ʦʪʨʦʛʘʭ ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʣʘʰʩʢʦʛʦ ʥʘʛʦʨʴʷ. 

ʇʣʦʱʘʜʴ ʧʝʨʚʦʛʦ ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʚ ʮʝʥʪʨʝ ʩ ʦʟʝʨʦʤ ʂʘʨʘ-ʍʦʣʴ, 

ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʢʦʣʦ 12 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʚ 2ï2,5 

ʢʤ. ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʥʠʞʥʠʤ ʧʦʟʠʮʠʷʤ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʨʘʟʥʳʭ ʵʢʩʧʦʟʠʮʠʡ. 

ɼʣʷ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʂʘʨʘ-ʍʦʣʴ ʭʘʨʘʢʪʝʨʥʘ ʭʦʣʦʜʥʘʷ ʤʘʣʦʩʥʝʞʥʘʷ 

ʟʠʤʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʦʝ ʣʝʪʦ, ʙʦʣʴʰʦʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ (ʦʪ ï31̄ ʉ ʚ 
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ʷʥʚʘʨʝ ʜʦ +18,3 ʉ̄ ï ʚ ʠʶʣʝ), ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ (ï4éï5,5 ʉ̄), ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʥʝʤ ʥʝʚʳʩʦʢʦʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʦʢʦʣʦ 350 ʤʤ. ʇʝʨʠʦʜʳ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʟʜʝʩʴ 

ʜʣʠʥʥʝʝ, ʯʝʤ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʤʝʥʴʰʝ [ɽʬʠʤʮʝʚ, 1957].  

ʅʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ çʂʘʨʘ-ʍʦʣʴè ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢ ʶʛʫ ʠ 

ʢ ʩʝʚʝʨʫ ʦʪ ʦʟʝʨʘ ʂʘʨʘ-ʍʦʣʴ. ʂʦʪʣʦʚʠʥʘ ʦʟʝʨʘ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʚ ʟʦʥʝ 

ʩʦʧʨʷʞʝʥʠʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʭʨ. 

ɿʘʧʘʜʥʦʛʦ ʉʘʷʥʘ, ʚ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʙʳʣʘ ʟʘʥʷʪʘ ʛʦʨʥʳʤ ʣʝʜʥʠʢʦʤ 

ʄʦʥʘʛʠʥʩʢʠʤ. ʇʦʩʣʝ ʜʝʛʨʘʜʘʮʠʠ ʣʝʜʥʠʢʘ ʥʘ ʶʞʥʦʤ ʙʝʨʝʛʫ ʦʟʝʨʘ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʦʥʝʯʥʳʝ ʤʦʨʝʥʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʣʤʠʩʪʦ-

ʛʨʷʜʦʚʳʤ ʨʝʣʴʝʬʦʤ. ʄʦʨʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤ ʚʘʣʫʥʥʦ-

ʛʘʣʝʯʥʠʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤ ʧʘʣʝʚʦ-ʩʝʨʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʫʧʝʩʷʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ ʩ ʜʨʝʩʚʦʡ ʠ ʛʨʘʚʠʝʤ [ʐʦʨʳʛʠʥʘ, 

1960]. ʅʘ ʵʪʦʤ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʙʳʣʦ ʠʟʫʯʝʥʦ 4 ʨʘʟʨʝʟʘ: ʨʘʟʨʝʟʳ 171 ʠ 186 

ʟʘʣʦʞʝʥʳ ʢ ʶʛʫ ʦʪ ʦʟʝʨʘ ʚ 1,5 ʢʤ ʠ 4 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ ʨʘʟʣʠʯʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 10 ʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1484 ʤ ʠ 

1495 ʤ; ʨʘʟʨʝʟʳ 181 ʠ 176 ʨʘʩʧʦʣʦʞʝʥʳ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʦʟʝʨʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 3 ʢʤ ʠ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʘʢ, ʯʪʦ ʚʳʩʦʪʘ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʦʚʧʘʜʘʝʪ ï 1460 ʤ.  

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʥʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʂʘʨʘ-ʍʦʣʴ ʠʤʝʶʪ ʚ 

ʮʝʣʦʤ ʙʣʠʟʢʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʨʘʟʨʝʟʦʚ (ʨ. 176). ʕʪʦʪ ʨʘʟʨʝʟ ʨʘʩʧʦʣʦʞʝʥ ʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʫ ʦʪ ʦʟʝʨʘ ʂʘʨʘ-ʍʦʣʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʢʤ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ 1460 

ʤ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʚʩʢʨʳʪʦʡ ʪʦʣʱʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40 ʩʤ. ʇʦʯʚʘ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ:  

ɸ ï 0ï29 ʩʤ ï ʢʘʰʪʘʥʦʚʳʡ, ʩʫʭʦʡ, ʩʣʘʙʦ ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʫʧʣʦʪʥʝʥʥʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʢʦʨʥʝʡ; 

ʛʨʘʥʠʮʘ ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʧʦ ʦʢʨʘʩʢʝ ʨʝʟʢʠʡ, ʧʦ 

ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 
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ɺʩʘ ï 29ï34 ʩʤ ï ʧʘʣʝʚʳʡ ʩ ʙʝʣʝʩʦʡ ʧʨʠʩʳʧʢʦʡ, ʩʫʭʦʡ, ʩʣʘʙʦ 

ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʧʣʦʪʥʝʥʥʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʤʫʯʥʠʩʪʳʡ; 

ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʧʝʨʝʭʦʜ ʨʝʟʢʠʡ ʧʦ ʦʢʨʘʩʢʝ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ;  

ʉ ï 34ī42 ʩʤ ï ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʡ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʡ ʤʘʪʝʨʠʘʣ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çɸʣʘʰè ʧʨʠʫʨʦʯʝʥ ʢ ʪʨʝʪʴʝʡ ʪʝʨʨʘʩʝ ʨʝʢʠ ɸʣʘʰ ʠ 

ʨʘʩʧʦʣʦʞʝʥ ʶʞʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ. ʕʪʦʪ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ (ʦʪ 

ī2,5 ʜʦ ī3 ʉ̄), ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʛʦ ʫʯʘʩʪʢʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʫʤʤʦʡ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʴʰʝ +10 ʉ̄ (ʩʤ. ʪʘʙʣ. 2). ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 220 ʤʤ.  

ʈʘʟʨʝʟ 191 ʟʘʣʦʞʝʥ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʝ 1460 ʤ ʧʦʜ ʛʦʨʥʦʡ 

ʥʘʩʪʦʷʱʝʡ ʩʪʝʧʴʶ ʠ ʚʩʢʨʳʚʘʝʪ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ.  

ɸ ï 0ï38 ʩʤ ï ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʡ, ʩʫʭʦʡ, ʥʝʧʨʦʯʥʦ ʢʦʤʢʦʚʘʪʳʡ, ʩʣʘʙʦ 

ʫʧʣʦʪʥʝʥʥʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʛʫʩʪʦ ʧʝʨʝʧʣʝʪʝʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ; 

ʛʨʘʥʠʮʘ ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʨʝʟʢʠʡ ʧʦ ʦʢʨʘʩʢʝ; 

ɸɺ ï 38ï62 ʩʤ ï ʩʚʝʪʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʢʘʰʪʘʥʦʚʳʡ, ʩʫʭʦʡ, 

ʧʦʨʦʰʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʚ ʥʠʞʝʣʝʞʘʱʠʡ ʛʦʨʠʟʦʥʪ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ 

ʧʣʦʪʥʦʩʪʠ; 

ɺʉʘ ï 62ï75 ʩʤ ï ʩʚʝʪʣʳʡ ʩ ʙʝʣʝʩʦʡ ʧʨʠʩʳʧʢʦʡ, ʩʚʝʞʠʡ, ʧʦʨʦʰʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, ʤʫʯʥʠʩʪʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ ʠ ʭʨʷʱʘ; ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ 

ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ; 

ʉ ï 75ï115 ʩʤ ï ʩʫʧʝʩʴ ʩ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ çʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ-Iè, çʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ-IIè, 

çʍʦʥʜʝʨʛʝʡè, çɸʜʘʨ-ɼʘʰè ʠ çʐʫʡè ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʭʨ. 

ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ, ʦʪʥʦʩʷʱʝʤʩʷ ʢ ʎʝʥʪʨʘʣʴʥʦ-ʊʫʚʠʥʩʢʦʤʫ ʢʦʪʣʦʚʠʥʥʦ-

ʩʪʝʧʥʦʤʫ ʠ ʩʫʭʦʩʪʝʧʥʦʤʫ ʦʢʨʫʛʫ.  
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ʊʘʢ, ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ I, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʟʦʥʝ ʩʫʭʠʭ 

ʩʪʝʧʝʡ, ʦʪʣʠʯʘʝʪʩʷ ʨʝʟʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩʝʟʦʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʛʦʨʥʦʡ ʩʫʭʦʡ ʩʪʝʧʠ. ɺʩʢʨʳʪʳʡ 

ʨʘʟʨʝʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ. 

ɸ ï 0ï6 ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ, ʩʚʝʞʠʡ, ʨʳʭʣʳʡ, ʤʝʣʢʦ-ʟʝʨʥʠʩʪʦ-

ʧʳʣʝʚʘʪʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʛʫʩʪʦ ʧʝʨʝʧʣʝʪʝʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ; ʛʨʘʥʠʮʘ 

ʥʝʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʧʦʩʪʝʧʝʥʥʳʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʨʝʟʢʠʡ;  

ɸɺ ï 6ï13 ʩʤ ï ʩʝʨʳʡ, ʩʚʝʞʠʡ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, ʧʳʣʝʚʘʪʦ-

ʟʝʨʥʠʩʪʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʧʨʦʥʠʟʘʥʥʳʡ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ; ʛʨʘʥʠʮʘ 

ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ ʨʝʟʢʠʡ; 

ɺ ï 13ï28 ʩʤ ï ʙʫʨʦʚʘʪʦ-ʧʘʣʝʚʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʟʝʨʥʠʩʪʦ-

ʧʳʣʝʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʩʦʜʝʨʞʠʪ ʥʝʤʥʦʛʦ ʢʦʨʥʝʡ ʪʨʘʚ, ʩ 

ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʨʷʱʘ ʠ ʱʝʙʥʷ; ʛʨʘʥʠʮʘ ʥʝʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ 

ʧʦʩʪʝʧʝʥʥʳʡ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʨʝʟʢʠʡ;  

ɺʉ ï 28ï34 ʩʤ ï ʙʫʨʦʚʘʪʦ-ʧʘʣʝʚʳʡ, ʩʚʝʞʠʡ, ʥʝʷʩʥʦ ʢʦʤʢʦʚʘʪʦ-

ʟʝʨʥʠʩʪʦ-ʧʳʣʝʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʣʦʪʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ ʠ ʭʨʷʱʘ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ-II , ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 

(ï5,5 ̄ ʉ), ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʜʦʩʪʠʛʘʶʱʠʤ 400 ʤʤ, ʘ ʪʘʢʞʝ 

ʙʝʟʤʦʨʦʟʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 108 ʜʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ, 

ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʩʦʯʝʪʘʥʠʝʤ ʫʯʘʩʪʢʦʚ ʩ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʦʡ ʪʘʡʛʦʡ ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʢʫʩʪʘʨʥʠʢʦʚʳʤ ʷʨʫʩʦʤ ʠ ʤʦʭʦʚʦ-

ʙʨʫʩʥʠʯʥʳʤ ʠʣʠ ʙʨʫʩʥʠʯʥʦ-ʪʨʘʚʷʥʠʩʪʳʤ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, 

ʭʘʨʘʢʪʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʨʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʧʦʜ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ 

ʥʠʟʢʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠʟʫʯʝʥʥʦʡ ʥʘʤʠ ʧʦʯʚʳ 

ʨʘʟʨʝʟʘ 5-013 ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ: 
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ɸ ï 0ï9 (19) ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ, ʩʫʭʦʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, ʟʝʨʥʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʩʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥʥʳʡ; ʩʦʜʝʨʞʠʪ ʚʢʣʶʯʝʥʠʷ ʚ 

ʚʠʜʝ ʯʝʨʥʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ; ʛʨʘʥʠʮʘ ʥʝʨʦʚʥʘʷ, ʷʟʳʢʦʚʘʪʘʷ; ʧʝʨʝʭʦʜ ʧʦ 

ʧʣʦʪʥʦʩʪʠ ʠ ʮʚʝʪʫ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺ ï 25ï30 ʩʤ ï ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʩʣʘʙʦ ʫʧʣʦʪʥʝʥʥʳʡ, ʟʝʨʥʠʩʪʦ-

ʧʦʨʦʭʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʢʦʨʥʝʡ 

ʨʘʩʪʝʥʠʡ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʧʣʦʪʥʦʩʪʠ ʠ ʮʚʝʪʫ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺʉ ï 30ï42 ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʩʚʝʞʠʡ, 

ʧʣʦʪʥʦʚʘʪʳʡ, ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩʦ ʱʝʙʥʝʤ 

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʥʝʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çʍʦʥʜʝʨʛʝʡè ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʦʤʫ 

ʨʘʡʦʥʫ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʚʦʡʩʪʚʝʥʥʳ ʥʝʙʦʣʴʰʠʝ ʩʝʟʦʥʥʳʝ ʠ ʩʫʪʦʯʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʤʝʥʝʝ ʚʳʩʦʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʦʢʦʣʦ ï4,5 ʉ̄), ʥʝʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (300ī350 ʤʤ) ʠ ʢʦʨʦʪʢʠʡ ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 110 ʜʥʝʡ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʧʦʯʚ 

ʷʚʣʷʶʪʩʷ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʍʦʥʜʝʨʛʝʡ 

ʟʘʣʦʞʝʥʦ 9 ʨʘʟʨʝʟʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʧʦʟʠʮʠʷʭ ʩʣʦʞʥʦʡ ʢʘʪʝʥʳ. 

ʆʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʛʦʨʠʟʦʥʪʦʚ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʛʣʫʙʠʥʳ ʚʩʢʠʧʘʥʠʷ ʠ ʢʘʤʝʥʠʩʪʦʩʪʴʶ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2010] 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ 78. 

ɸ ï 0ï18 ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʢʘʰʪʘʥʦʚʳʤ ʦʪʪʝʥʢʦʤ, ʩʫʭʦʡ, ʩʣʝʛʢʘ 

ʫʧʣʦʪʥʝʥʥʳʡ, ʥʝʷʩʥʦ ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩʠʣʴʥʦ 

ʟʘʜʝʨʥʦʚʘʥʥʳʡ; ʛʨʘʥʠʮʘ ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 

ɺʉʘ ï 18ï33 ʩʤ ï ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʩʫʭʦʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʥʝʧʨʦʯʥʦ 

ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʝʩʯʘʥʠʩʪʦ-ʱʝʙʥʠʩʪʳʡ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩʦʜʝʨʞʠʪ 

ʤʥʦʛʦ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ; ʚʩʢʠʧʘʝʪ ʦʪ HCl; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ, ʷʩʥʘʷ; ʧʝʨʝʭʦʜ ʧʦ 

ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ; 



 

 

56 

ɺʉʉʘ ï 33ï54 ʩʤ ï ʙʫʨʦʚʘʪʦ-ʧʘʣʝʚʳʡ, ʩʫʭʦʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʥʝʧʨʦʯʥʦ 

ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ, ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʱʝʙʥʷ ʠʟʚʝʩʪʢʦʚʳʝ ʢʦʨʦʯʢʠ; ʚʩʢʠʧʘʝʪ ʦʪ HCl; 

ʉ ï 54ï70 ʩʤ ï ʧʣʦʪʥʳʡ ʢʨʫʧʥʦ-ʧʣʠʪʯʘʪʳʡ ʧʝʩʯʘʥʠʢ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çɸʜʘʨ-ɼʘʰè ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʛʦʨʴʝ ʦʪʨʦʛʘ 

ɿʘʧʘʜʥʦʛʦ ʊʘʥʥʫ-ʆʣʘ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʭʨ. ɸʜʘʨ-ɼʘʰ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ 

ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʦʣʝʩʥʳʝ ʙʫʨʳʝ ʧʦʯʚʳ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʵʪʠʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʧʦʯʚʝʥʥʳʤ ʧʨʦʬʠʣʝʤ, ʦʯʝʥʴ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʛʫʩʪʦʟʘʜʝʨʥʦʚʘʥʥʳʤ 

ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʱʝʙʥʠʩʪʦʩʪʴʶ ʧʦʯʚʝʥʥʦʡ 

ʪʦʣʱʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ ɸɼ 1. 

ɸ0 ï 0ï2 ʩʤ ï ʨʳʭʣʘʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ; 

ɸ ï 2ï7 ʩʤ ï ʪʝʤʥʦ-ʩʝʨʳʡ ʩ ʙʫʨʳʤ ʦʪʪʝʥʢʦʤ, ʚʣʘʞʥʳʡ, ʧʣʦʪʥʦʚʘʪʳʡ, 

ʢʦʤʢʦʚʘʪʦ-ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʩʠʣʴʥʦ ʧʨʦʥʠʟʘʥ 

ʢʦʨʝʰʢʘʤʠ ʪʨʘʚ ʠ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; 

ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ; 

ɸɺ ï 7ï15 ʩʤ ï ʙʫʨʦʚʘʪʦ-ʪʝʤʥʦ-ʩʝʨʳʡ, ʩʚʝʞʠʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʟʝʨʥʠʩʪʦ-

ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʨʥʝʡ 

ʨʘʩʪʝʥʠʡ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ; 

ɺ ï 15ï24 ʩʤ ï ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʫʧʣʦʪʥʝʥʥʳʡ, ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ; ʧʝʨʝʭʦʜ 

ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ; 

ʉ ï 24ï57 ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ, ʩʚʝʞʠʡ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʩʫʛʣʠʥʦʢ. 

ʅʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ çʐʫʡè ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

ʧʦʯʚʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʜ ʛʦʨʥʦʡ ʟʣʘʢʦʚʦʡ ʩʪʝʧʴʶ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʫʯʘʩʪʢʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ (ï5 ʉ̄), ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ, 

ʜʦʩʪʠʛʘʶʱʠʤ 380 ʤʤ (ʩʤ. ʪʘʙʣ. 2). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ 224. 
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ɸ ī 0ī16 ʩʤ ī ʩʝʨʦʚʘʪʦ-ʙʫʨʳʡ, ʩʫʭʦʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʢʦʤʢʦʚʘʪʦ-

ʧʳʣʝʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ; ʥʝʤʥʦʛʦ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ, ʩ 

ʨʝʜʢʠʤ ʱʝʙʥʝʤ; ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ;  

ɺ ī 16ī22 ʩʤ ï ʙʫʨʳʡ, ʩʫʭʦʡ, ʧʣʦʪʥʳʡ, ʥʝʧʨʦʯʥʦ ʢʦʤʢʦʚʘʪʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʨʷʱʘ ʠ ʱʝʙʥʷ; 

ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ; 

ɺʉʩʘ ï 22ī52 ʩʤ ï ʩʚʝʪʣʦ-ʙʫʨʳʡ ʩ ʙʝʣʝʩʦ-ʧʘʣʝʚʳʤʠ ʧʷʪʥʘʤʠ, ʩʫʭʦʡ, 

ʧʣʦʪʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, ʩʠʣʴʥʦʱʝʙʥʠʩʪʳʡ. 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ çʐʘʥʯʳè ʦʪʥʦʩʠʪʩʷ ʢ ʎʝʥʪʨʘʣʴʥʦ-ʊʫʚʠʥʩʢʦʤʫ 

ʢʦʪʣʦʚʠʥʥʦʤʫ ʩʪʝʧʥʦʤʫ ʠ ʩʫʭʦʩʪʝʧʥʦʤʫ ʦʢʨʫʛʫ ʋʣʫʛ-ʍʝʤʩʢʦʤʫ ʩʪʝʧʥʦʤʫ ʠ 

ʩʫʭʦʩʪʝʧʥʦʤʫ ʨʘʡʦʥʫ. ʅʘ ʵʪʦʤ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʝʪʩ:̫ ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ, ʥʠʟʢʠʤʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ -4 Áʉ, ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʥʝ 

ʙʦʣʝʝ 200 ʤʤ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʘʜʘʶʪ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ɺʩʢʨʳʪʳʡ 

ʨʘʟʨʝʟ ʈ-ʐ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɸ ï 0ï8 ʩʤ ï ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩʫʭʦʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʛʫʩʪʦ ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʛʢʦʝ 

ʚʩʢʠʧʘʥʠʝ ʦʪ HCl; ʛʨʘʥʠʮʘ ʨʦʚʥʘʷ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ 

ʧʣʦʪʥʦʩʪʠ; 

ɺʉʘ ï 8ï15 ʩʤ ï ʩʚʝʪʣʦ-ʩʝʨʳʡ ʩ ʧʘʣʝʚʳʤ ʦʪʪʝʥʢʦʤ, ʩʫʭʦʡ, ʤʝʥʝʝ 

ʧʣʦʪʥʳʡ, ʯʝʤ ʚʳʰʝʣʝʞʘʱʠʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʫʧʝʩʯʘʥʳʡ, ʚʩʢʠʧʘʝʪ ʦʪ ʅʉl; 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʢʣʶʯʝʥʠʡ ʚ ʚʠʜʝ ʤʝʣʢʦʡ ʜʨʝʩʚʳ, ʛʨʘʥʠʮʘ 

ʨʦʚʥʘʷ, ʧʝʨʝʭʦʜ ʧʦ ʦʢʨʘʩʢʝ ʨʝʟʢʠʡ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʳʡ;  

ɺʉʉʘ 15ï19 ʩʤ ï ʧʘʣʝʚʳʡ, ʩʫʭʦʡ, ʧʣʦʪʥʦʚʘʪʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, 

ʩʫʧʝʩʯʘʥʳʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ ʠ ʭʨʷʱʘ; ʩʠʣʴʥʦʝ ʚʩʢʠʧʘʥʠʝ ʦʪ 

HCl; ʛʨʘʥʠʮʘ ʥʝʨʦʚʥʘʷ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʦʢʨʘʩʢʝ ʠ ʧʣʦʪʥʦʩʪʠ;  

ʉʉʘ ï 23ï72 ʩʤ ï ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʥʳʡ (ʧʘʣʝʚʳʡ ʩ ʧʷʪʥʘʤʠ ʨʘʟʥʳʭ 

ʦʪʪʝʥʢʦʚ), ʩʫʭʦʡ, ʧʣʦʪʥʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʫʧʝʩʯʘʥʳʡ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʱʝʙʥʷ ʠ ʭʨʷʱʘ, ʢʥʠʟʫ ʚʩʢʠʧʘʥʠʝ ʦʪ ʅʉl ʫʩʠʣʠʚʘʝʪʩʷ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ, 

ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʦʙʣʠʢ, ʦʪʚʝʯʘʶʱʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʠʟ ʥʠʭ ʚʳʜʝʣʷʣʠʩʴ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʣʠʩʴ ʦʙʲʝʢʪʘʤʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠʭ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ, ʩʚʦʡʩʪʚ ʠ 

ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ.  

 

3.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʠʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʧʨʠʥʮʠʧʳ ʬʘʢʪʦʨʥʦʡ 

ʵʢʦʣʦʛʠʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʧʦʯʚʦʚʝʜʝʥʠʷ.  

ʉʨʝʜʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʧʦʜʨʦʙʥʳʡ ʧʦʩʣʦʡʥʳʡ ʦʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʚʩʝʭ ʧʨʠʝʤʦʚ ʚʳʜʝʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ɻʂ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ 

ʞʝʩʪʢʦʡ ʦʯʠʩʪʢʠ ɻʂ ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 6ʥ HCl 

ʠ HF+HCl. 

ʇʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʯʚ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʠʩʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʳʜʝʣʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ 

ʦʪʙʠʨʘʣʠʩʴ ʧʦʜʨʦʙʥʦ ʩʧʣʦʰʥʦʡ ʢʦʣʦʥʢʦʡ ʢʘʞʜʳʝ 5ï10 ʩʤ ʠ(ʠʣʠ) ʤʝʥʝʝ ʚ 

ʧʨʝʜʝʣʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʜʝʣʷʝʤʳʭ ʛʦʨʠʟʦʥʪʦʚ [ʇʦʥʦʤʘʨʝʚʘ, 1957; 

ɼʝʨʛʘʯʝʚʘ, 1997].  

ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʪʦʜʳ ʧʦʣʝʚʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʯʚ 

[ʄʠʭʘʡʣʦʚ, 1975; ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠé,1999; ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʫʢʘʟʘʥʠʷé, 2000; ʜʨ.] ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚ 

[ʇʝʪʝʨʙʫʨʛʩʢʠʡ, 1959; ɸʨʠʥʫʰʢʠʥʘ, 1970; ɺʦʨʦʙʴʝʚʘ, 1998; ʠ ʜʨ.]. 

ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʊʶʨʠʥʫ, 

ʩʦʩʪʘʚ ʛʫʤʫʩʘ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ɺ. ʇʦʥʦʤʘʨʝʚʦʡ ʠ ʊ.ɸ. ʇʣʦʪʥʠʢʦʚʦʡ ʚ 

ʤʦʜʠʬʠʢʘʮʠʠ 1968 ʛʦʜʘ [ʇʦʥʦʤʘʨʝʚʘ, ʇʣʦʪʥʠʢʦʚʘ, 1968]. 
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ʇʨʝʧʘʨʘʪʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚʳʜʝʣʷʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʝ 

[ʆʨʣʦʚ, ɻʨʠʰʠʥʘ, 1981]. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠʟʚʣʝʢʘʣʠʩʴ ʠʟ ʧʦʯʚʳ 0,1 n 

ʨʘʩʪʚʦʨʦʤ NaOH ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʝʢʘʣʴʮʠʨʦʚʘʥʠʷ. ʆʩʘʞʜʝʥʠʝ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʨʅ ʦʢʦʣʦ 2,0, ʟʘʪʝʤ ʦʥʠ ʦʪʜʝʣʷʣʠʩʴ ʦʪ 

ʨʘʩʪʚʦʨʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ, ʚʳʩʫʰʠʚʘʣʠʩʴ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʦʜʷʥʦʡ ʙʘʥʝ 

ʧʨʠ 40 Áʉ ʥʘ ʩʪʝʢʣʷʥʥʦʡ ʧʦʜʣʦʞʢʝ, ʩʦʙʠʨʘʣʠʩʴ ʠ ʜʦʩʫʰʠʚʘʣʠʩʴ ʥʘʜ P2O5 ʠʣʠ 

ʩʠʣʠʢʘʛʝʣʝʤ ʚ ʚʘʢʫʫʤʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʦʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʝ. ɾʝʩʪʢʦʡ ʦʯʠʩʪʢʠ 

ʦʪ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 6ʥ HCl ʠ HF+HCl, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʠ 

[ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2002], ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʫʜʝʣʷʣʦʩʴ ʩʦʙʣʶʜʝʥʠʶ ʝʜʠʥʳʭ ʫʩʣʦʚʠʡ ʩʨʦʢʘ ʠ ʤʝʪʦʜʠʢ 

ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʠʜʝʥʪʠʯʥʦʩʪʠ ʫʩʣʦʚʠʡ ʚʳʜʝʣʝʥʠʷ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʠ ʠʭ ʘʥʘʣʠʟʘ. 

ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʇʨʝʛʣʷ ʠ 

ʜʫʙʣʠʨʦʚʘʣʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʘʭ Karla Erbe ʠ Euro 3000 ʚ 

ʀʥʩʪʠʪʫʪʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʉʆ ʈɸʅ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʇ. ʌʘʜʝʝʚʦʡ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʩʥʠʤʘʣʠʩʴ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 

Cary-60 UV VIS. ʇʦʜʛʦʪʦʚʢʘ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʩʥʷʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɼ.ʉ. ʆʨʣʦʚʳʤ ʠ ʃ.ɸ. ɻʨʠʰʠʥʦʡ 

[1981]. ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʚʝʪʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʦʧʪʠʯʝʩʢʠʤ 

ʧʣʦʪʥʦʩʪʷʤ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 465 ʥʤ ʠ 650 ʥʤ (ɽ465:ɽ650) [Welte, 1955]. ʈʘʩʯʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʪʠʥʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɼ.ʉ. 

ʆʨʣʦʚʘ [1990], ʧʨʠ l 465 ʥʤ, ʪʦʣʱʠʥʝ ʩʣʦʷ l=1 ʩʤ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʝʟʟʦʣʴʥʦʡ ɻʂ 0,001%. 

ʀʂ-ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ ʌʫʨʴʝ-ʩʧʝʢʪʨʦʤʝʪʨʝ 

ʀʥʬʨʘʣʶʤ ʌʊ-801 ʚ ʪʘʙʣʝʪʢʘʭ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ɻʂ:KBr ï 1:5 ʚ ʠʥʪʝʨʚʘʣʝ 

ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ ʦʪ 4000 ʜʦ 500 ʩʤ
ï1
. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʩʧʝʢʪʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʦʩʥʦʚʝ ʨʘʙʦʪ [ɹʝʣʣʘʤʠ, 1963; ʅʘʢʘʥʠʩʠ, 1965; ʕʣʣʠʦʪ, 1972; ʆʨʣʦʚ, 1990], 

ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʧʣʦʪʥʦʩʪʝʡ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʜʣʠʥʘʭ 

ʚʦʣʥ ï ʩʦʛʣʘʩʥʦ ʅ.ɺ. ʖʜʠʥʦʡ ʠ ɺ.ɼ. ʊʠʭʦʚʦʡ [2003]. 
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ʉʧʝʢʪʨʳ 
13
ʉ ʗʄʈ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ DRX-500 ʬʠʨʤʳ 

Bruker ʥʘ ʯʘʩʪʦʪʝ 125,76 ʄɻʮ. ɺ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʊʄʉ (ʪʝʪʨʘʤʝʪʠʣʩʠʣʘʥ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʝʢʪʨʦʚ 20ï50 ʤʛ ʦʙʨʘʟʮʘ 

ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʨʘʩʪʚʦʨʷʣʠ ʚ 0,5 ʤʣ 0,5 ʄ NaOH/D2O ʠ ʧʦʤʝʱʘʣʠ ʚ 

ʘʤʧʫʣʫ ʩ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ. ʉʧʝʢʪʨʳ ʩʥʠʤʘʣʠ ʩ ʟʘʜʝʨʞʢʦʡ ʚ 1 

ʩʝʢʫʥʜʫ ʤʝʞʜʫ ʠʤʧʫʣʴʩʘʤʠ. ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩʧʝʢʪʨʘ 
13
ʉ ʗʄʈ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʤ.ʜ., ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʨʘʟʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ɻʂ: 0ï65 ʤ.ʜ. ï ʩʠʛʥʘʣʳ 

ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ; 65ï90 ï ʩʠʛʥʘʣʳ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ 

ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʛʨʫʧʧ; 90ï160 ʤ.ʜ. ï ʩʠʛʥʘʣʳ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ; 160ī180 ʤ.ʜ. ï ʩʠʛʥʘʣʳ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ. 

ʉʧʝʢʪʨʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʩʥʠʤʘʣʠʩʴ ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ 

ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʝ Cary Eclipse Fluorescence Spectrophotometer (ʚʦʟʙ. = 330 

ʥʤ). ʃʫʯ ʣʘʟʝʨʘ ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ ʢʶʚʝʪʫ ʠʟ ʢʚʘʨʮʘ (1 ʩʤ
2
). ʇʦʜʛʦʪʦʚʢʘ 

ʨʘʩʪʚʦʨʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʠʟ ʨʘʩʯʝʪʘ 1:100 (ʨʅ ʨʘʩʪʚʦʨʘ ʩʦʩʪʘʚʣʷʣ 13,0). 

ʉʧʝʢʪʨʳ ʩʥʠʤʘʣʠʩʴ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ. ʂʶʚʝʪʘ 

ʟʘʧʦʣʥʷʣʘʩʴ ʨʘʩʪʚʦʨʦʤ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʝʥʠʩʢ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʝʢʪʨʦʚ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʣʠʯʠʥʫ ʧʝʨʚʦʛʦ ʤʦʤʝʥʪʘ ʄ1 (çʮʝʥʪʨ ʪʷʞʝʩʪʠ 

ʩʧʝʢʪʨʘè ʠʣʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʢʦʥʪʫʨʘ ʬʣʫʦʨʝʩʮʝʥʮʠʠ) 

ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ [ʇʘʨʢʝʨ, 1968]:  ʄ1 = äI ili / äI i,   ʛʜʝ  

I i ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚ ʢʦʥʪʫʨʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ li.  

ʀʩʧʦʣʴʟʦʚʘʣʦʩʴ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʨʠ 

ʜʣʠʥʘʭ ʚʦʣʥ ʚ ʦʙʣʘʩʪʷʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ 

ʩʠʥʝʡ ʠ ʢʨʘʩʥʦʡ ʯʘʩʪʷʭ ʩʧʝʢʪʨʘ (ʢʦʵʬʬʠʮʠʝʥʪ Ŭ).  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ɽ.ɸ. ɼʤʠʪʨʠʝʚʫ 

[1995], ʛʨʘʬʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ï ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Origin Graph 6.1 ʠ ʧʨʦʛʨʘʤʤʳ Statistica 8.0. 
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ɻʃɸɺɸ 4. ʕʃɽʄɽʅʊʅʓʁ ʉʆʉʊɸɺ ʀ ʉʇɽʂʊʈɸʃʔʅʓɽ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɻʋʄʀʅʆɺʓʍ ʂʀʉʃʆʊ ʇʆʏɺ ɿɸʇɸɼʅʆʁ 

ʏɸʉʊʀ ʊʋɺʓ ʈɸɿʅʓʍ ʋʉʃʆɺʀʁ ʌʆʈʄʀʈʆɺɸʅʀʗ 

 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʘʚʝ, ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʩʚʦʡʩʪʚʘʭ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ, ʢʘʢ ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ ʚ ʛʣʘʚʝ 1, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʦʣʠ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʙʠʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʷ ʠ 

ʫʯʝʪʘ ʧʦʚʝʜʝʥʠʷ ʧʦʯʚ ʚ ʤʝʥʷʶʱʝʡʩʷ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʜʣʷ ʫʯʝʪʘ ʠʭ 

ʬʫʥʢʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʵʚʦʣʶʮʠʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ 

ʙʠʦʩʬʝʨʳ ʠ ʘʥʪʨʦʧʦʩʬʝʨʳ [ɼʝʨʛʘʯʝʚʘ, 1984, 1997]. ʕʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʜʦʧʦʣʥʷʶʪʩʷ ʝʱʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʩʦʭʨʘʥʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, 

ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ 

ʧʨʠʝʤʣʝʤʦʤ ʜʣʷ ʞʠʟʥʠ ʩʦʩʪʦʷʥʠʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʭ ʜʨʫʛʠʭ [ɼʝʨʛʘʯʝʚʘ, 1997]. 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʚʩʝʭ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʩʝʥʩʦʨʥʳ ʠ ʨʝʬʣʝʢʪʦʨʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʘ ʟʥʘʯʠʪ, 

ʦʪʨʘʞʘʶʪ, ʢʦʜʠʨʫʶʪ ʠ ʩʦʭʨʘʥʷʶʪ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʚʦʝʛʦ ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ ʠ 

ʩʪʨʫʢʪʫʨʳ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ [Dergacheva, 2001, ɼʝʨʛʘʯʝʚʘ, 2006, 2008]. ʈʘʩʰʠʬʨʦʚʢʘ ʵʪʠʭ 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʩʚʝʜʝʥʠʡ ʪʨʝʙʫʝʪ ʥʘʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʩʝʩʪʦʨʦʥʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʧʨʠ 

ʨʘʟʥʦʤ ʩʦʯʝʪʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʜʣʷ ʯʝʛʦ ʦʯʝʥʴ ʧʦʜʭʦʜʠʪ 

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʊʫʚr, ʛʜʝ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʯʝʪʘʶʪʩʷ ʫʩʣʦʚʠʷ ʦʪ 

ʪʫʥʜʨ ʜʦ ʧʦʣʫʧʫʩʪʳʥʴ. ɺ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʠʟʣʘʛʘʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʠʟʫʯʝʥʠʷ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʷʜʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʠʭ 

ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʚʦʡʩʪʚ.  
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4.1. ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ  

ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʧʨʘʢʪʠʢʝ 

ʠʟʫʯʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʤʝʪʦʜʦʚ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢʦ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʥʘ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʛʫʤʠʥʦʚʳʤ ʢʠʩʣʦʪʘʤ, ʥʝ 

ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ (ɻʂ) ʧʦʯʚ ʊʫʚʳ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʥʮʠʧʘʭ ʠʭ 

ʩʪʨʦʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʫʜʦʙʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʨʘʞʝʥʠʝ ʠʭ ʩʦʩʪʘʚʘ ʥʝ ʚ ʤʘʩʩʦʚʳʭ ʧʨʦʮʝʥʪʘʭ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ, ʘ ʚ ʘʪʦʤʥʳʭ ʧʨʦʮʝʥʪʘʭ ʠ ʘʪʦʤʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʜʘʝʪ ʙʦʣʝʝ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʘʚʝ 

ʚʝʱʝʩʪʚʘ ʠ ʨʦʣʠ ʨʘʟʣʠʯʥʳʭ ʘʪʦʤʦʚ ʚ ʝʛʦ ʧʦʩʪʨʦʝʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʘʢʨʦʤʦʣʝʢʫʣ ɻʂ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ, ʧʨʠʤʝʥʷʷ ʧʨʠʥʮʠʧʳ ʛʨʘʬʦʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɺʘʥ-

ʂʨʝʚʝʣʝʥʫ, ʚʳʷʚʣʷʪʴ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʠʭ ʚ ʩʚʷʟʠ ʩ ʤʝʥʷʶʱʝʡʩʷ 

ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ.  

ɸʪʦʤʥʳʝ ʦʪʥʦʰʝʥʠʷ ʅ:ʉ, ʆ:ʉ, ʉ:N, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʢʘʟʳʚʘʶʪ 

ʢʦʣʠʯʝʩʪʚʦ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ, ʘʟʦʪʘ ʠ ʢʠʩʣʦʨʦʜʘ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʚ 

ʤʘʢʨʦʤʦʣʝʢʫʣʝ (ʯʘʩʪʠʮʝ) ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʦʜʠʥ ʘʪʦʤ ʫʛʣʝʨʦʜʘ. ʏʝʤ 

ʤʝʥʴʰʝ ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ ʅ:ʉ ʠ ʆ:ʉ, ʪʝʤ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʘʪʦʤʳ 

ʫʛʣʝʨʦʜʘ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʥʠʞʝʥʠʝ ʘʪʦʤʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʨʘʩʪʘʥʠʝ ʜʦʣʠ ʙʝʥʟʦʠʜʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠ 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʙʦʢʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ɻʂ. 

ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʚ ʢʘʞʜʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʘʨ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʠ ʙʦʢʦʚʳʭ ʮʝʧʝʡ, ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʥʦʩʪʠ, 

ʨʦʣʠ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʥʝʙʦʣʴʰʦʤ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ [ʆʥʜʘʨ, 2008; 

ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ. 2012], ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ 



 

 

63 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʯʚ ʊʫʚʳ ʠʤʝʝʪ, ʢʘʢ ʠ ʥʘ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʠ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ.  

ʇʨʠʯʠʥʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʣʝʙʘʥʠʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʚʳʷʩʥʝʥʳ, ʭʦʪʷ ʫʯʝʥʳʤʠ ʚʳʩʢʘʟʳʚʘʶʪʩʷ ʨʘʟʥʳʝ ʤʥʝʥʠʷ ʠ 

ʛʠʧʦʪʝʟʳ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ. ʀ.ɺ. ʊʶʨʠʥ [1965], ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ɺ.ɺ. 

ʊʠʱʝʥʢʦ [1936], ʩʯʠʪʘʣ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʥʦʩʷʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷʤʠ ʠʭ 

ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʥʦʩʪʠ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ. ʄ.ʄ. ʂʦʥʦʥʦʚʘ [1963] ʪʘʢʞʝ 

ʩʯʠʪʘʣʘ ʢʦʣʝʙʘʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤʠ, ʥʦʩʷʱʠʤʠ 

ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɼ.ʉ. ʆʨʣʦʚ [1990], ʦʙʨʘʙʦʪʘʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʤʝʶʱʠʝʩʷ 

ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 400 ʦʙʨʘʟʮʦʚ, ʧʨʠʰʝʣ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ 

çʯʝʪʢʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʨʷʜʘ ʧʦ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʥʦʩʪʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʝʪʩʷè [ʆʨʣʦʚ, 1990, ʩ. 69]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʧʦʜʯʝʨʢʠʚʘʣ, 

ʯʪʦ ʜʣʷ ʩʭʦʜʥʳʭ ʧʦ ʛʝʥʝʟʠʩʫ (ʘ ʟʥʘʯʠʪ ʠ ʧʦ ʫʩʣʦʚʠʷʤ ʦʙʨʘʟʦʚʘʥʠʷ) ʧʦʯʚ 

ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [ʆʨʣʦʚ, 1974, ʩ. 40], ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ɻʂ, ʩʯʠʪʘʷ ʦʪʢʣʦʥʝʥʠʷ 

ʩʣʫʯʘʡʥʳʤʠ ʠ ʨʘʚʥʦʚʝʨʦʷʪʥʳʤʠ. ʄ. ʐʥʠʪʮʝʨ [Schnitzer, 1977] ʪʘʢʞʝ 

ʦʪʨʠʮʘʣ ʥʘʣʠʯʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʩʚʷʟʠ ʩ ʟʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʦʙʱʝʥʠʝ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ (ʙʦʣʝʝ 2,5 ʪʳʩ. ʝʜʠʥʠʮ), 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ, ʥʦ ʚ ʙʣʠʟʢʠʭ ʧʦʯʚʝʥʥʳʭ ʟʦʥʘʭ 

ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʷʩʘʭ, ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʠʩʢʣʶʯʘʷ ʨʝʜʢʠʝ ʩʣʫʯʘʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʣʦʢʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʨʘʡʦʥʘ, ʦʩʦʙʳʤ ʩʦʯʝʪʘʥʠʝʤ ʚ ʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012 ʘ, ʙ; ʅʝʢʨʘʩʦʚʘ, 2013]. ʊʦ ʝʩʪʴ ʵʪʦʪ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʠʤʝʶʪ ʤʝʩʪʦ. ɹʦʣʝʝ 

ʪʦʛʦ, ʈʘʡʩ ʠ ʄʘʢʢʘʨʪʥʠ [Rice and MacCartny, 1991] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʫʤʠʥʦʚʳʝ 

ʢʠʩʣʦʪʳ ʠʤʝʶʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ (ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ) 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʦ ʫʛʣʝʨʦʜʫ, ʜʘʞʝ ʚ ʦʙʨʘʟʮʘʭ, 

ʥʝʨʘʟʜʝʣʝʥʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. ɸʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʣʠ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʨʠʨʦʜʝ ʥʝʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʭ ʜʠʘʧʘʟʦʥʦʚ ʩʦʩʪʘʚʘ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʆʥʠ ʜʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʉ, H, N, ʆ ʠ ʦʪʥʦʰʝʥʠʷ ʅ:ʉ ʠ ʆ:ʉ ʫ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ 

ʬʫʣʴʚʦʢʠʩʣʦʪ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʨʠ ʈ< 0,0005, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʉ, ʆ ʠ 

ʆ:ʉ ʜʣʷ ʬʫʣʴʚʦʢʠʩʣʦʪ ʠ ʛʫʤʠʥʘ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ, ʘ 

ʤʝʞʜʫ ʛʫʤʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʠ ʛʫʤʠʥʦʤ ʥʠ ʧʦ ʦʜʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʡʜʝʥʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʯʚ, ʠ ʦʩʦʙʝʥʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʥʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʩʪʘʥʦʚʦʢ ʧʨʦʰʣʳʭ ʵʧʦʭ [ɼʝʨʛʘʯʝʚʘ, 1997, 2006, 2008, 2011; ɼʝʨʛʘʯʝʚʘ ʠ 

ʜʨ., 2012 ʘ, ʙ; ʅʝʢʨʘʩʦʚʘ, ɼʝʨʛʘʯʝʚʘ, 2002; ʆʯʫʨ, 2010, 2012; ɼʝʨʛʘʯʝʚʘ, ʆʯʫʨ, 

2012; ɹʘʞʠʥʘ, ʆʥʜʘʨ, 2013; ɹʘʞʠʥʘ ʠ ʜʨ. 2013; ɹʘʞʠʥʘ, 2014; ʠ ʜʨ.]. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ ʛʫʤʫʩʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚʘʭ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʏʝʤ ʨʘʟʥʦʦʙʨʘʟʥʝʡ ʙʫʜʝʪ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʚ ʠ ʙʦʣʴʰʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ 

ʧʦ ʩʦʩʪʘʚʫ, ʩʪʨʦʝʥʠʶ ʠ ʩʚʦʡʩʪʚʘʤ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʪʝʤ ʜʦʩʪʦʚʝʨʥʝʝ ʙʫʜʫʪ 

ʧʨʦʚʦʜʠʤʳʝ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʧʝʮʠʬʠʯʥʳʭ ʠ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʦ 

ʚʨʝʤʝʥʠ ʧʦʢʘʟʘʪʝʣʝʡ [ɼʝʨʛʘʯʝʚʘ, 2006, 2008, 2011, 2012; ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 

2012 ʘ, ʙ; ʅʝʢʨʘʩʦʚʘ, 2013].  
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ɺ ʮʝʣʦʤ, ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚʘʞʥʦ ʟʥʘʪʴ ʜʣʷ 

ʚʳʷʩʥʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʠʭ ʨʦʣʠ ʚ ʙʠʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʘʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ʅʦ ʜʘʥʥʳʭ ʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ (ɻʂ) ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ (ʢʘʢ ʠ 

ʧʘʣʝʦʧʦʯʚ) ʊʫʚʳ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʢʘʢ ʵʪʦ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʥʝʤʥʦʛʦ, ʪ.ʢ. 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠʭ ʩʦʩʪʘʚʘ ʥʘʯʘʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. 

ʄʘʪʝʨʠʘʣʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ 

ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʫʤʫʩʘ, ʨʘʩʩʨʝʜʦʪʦʯʝʥʳ ʧʦ ʨʘʟʥʳʤ 

ʧʫʙʣʠʢʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʫʤʫʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠʣʠ 

ʜʨʝʚʥʠʭ ʧʦʯʚ ʚ ʦʩʥʦʚʥʦʤ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʝʡ ʊʫʚʳ ʠʣʠ ʙʦʣʝʝ 

ʰʠʨʦʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ [ɼʝʨʛʘʯʝʚʘ, 2006, 2008; ʆʥʜʘʨ, 2007, 

2008; ʆʯʫʨ, 2010, 2012; ɼʝʨʛʘʯʝʚʘ, ʆʯʫʨ, 2012; ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012 ʘ, ʙ].  

ɹʫʢʚʘʣʴʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʫʙʣʠʢʘʮʠʠ, 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʚʷʱʝʥʥʳʝ ʘʥʘʣʠʟʫ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ. ʆʥʠ ʩʚʷʟʘʥʳ ʩ 

ʧʨʦʚʦʜʠʤʳʤʠ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʧʝʮʠʬʠʢʠ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʚʳʷʚʣʝʥʠʝʤ ʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʦʙʨʘʟʦʚʘʥʠʷ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012 ʘ; ɹʘʞʠʥʘ, ʆʥʜʘʨ, 2013; ɹʘʞʠʥʘ ʠ ʜʨ., 

2013; ɹʘʞʠʥʘ, 2014]. 

ʅʘʤʠ ʧʦʣʫʯʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʧʦ ʧʦʣʥʦʤʫ 

ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʛʫʤʫʩʦʚʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠ ʜʨʫʛʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚ, ʚʩʢʨʳʪʳʭ 45 ʨʘʟʨʝʟʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ 13 ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʛʣʘʚʝ 3. ʊʦ ʝʩʪʴ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 8 ʠʤʝʶʱʠʤʩʷ ʦʙʨʘʟʮʘʤ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʣʥʦʤʫ 

ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʝʱʝ ʜʣʷ ʙʦʣʝʝ 150 ʦʙʨʘʟʮʦʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʟ ʧʦʯʚ, 

ʥʝ ʠʟʫʯʝʥʥʳʭ ʨʘʥʝʝ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʤʘʩʩʠʚ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʘʥʘʣʠʟʘ, 

ʦʙʦʙʱʝʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʚʦʜʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. 



 

 

66 

ʇʦʩʢʦʣʴʢʫ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʪʘʢʦʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʚʩʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʧʨʠʚʦʜʠʤ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʳʭ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ 

ʛʦʨʠʟʦʥʪʘ ɸ ʦʩʥʦʚʥʳʭ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ  
n ʉ ʅ N O ʅ:ʉ ʆ:ʉ ʉ:N 

ɸʪʦʤʥʳʝ ʧʨʦʮʝʥʪʳ 

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʨʠʤʠʪʠʚʥʳʝ ʧʦʯʚʳ 

ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʄʦʥʛʫʥ-ʊʘʡʛʘ I ʠ II  

24 33,23Ñ0,96 41,55Ñ1,23 2,03Ñ0,26 21,93Ñ0,95 1,25Ñ0,06 0,69Ñ0,04 17,35Ñ3,01 

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʉʫʪ-ʍʦʣʴ 

10 34,82Ñ0,34 40,74Ñ0,48 1,38Ñ0,11 23,07Ñ0,02 1,13Ñ0,06 0,66Ñ0,01 25,05Ñ1,58 

ɻʦʨʥʳʝ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ɹʦʨʘ-ʊʘʡʛʘ 

12 37,44Ñ1,01 39,23Ñ0,40 2,20Ñ0,21 21,14Ñ0,96 1,05Ñ0,03 0,57Ñ0,04 17,32Ñ1,88 

ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʋʣʫʛ-ʍʦʥʜʝʨʛʝʡ II  

8 37,16Ñ1,54 40,36Ñ1,27 2,88Ñ0,14 19,68Ñ0,60 1,08Ñ0,08 0,53Ñ0,08 12,94Ñ0,76 

ɻʦʨʥʦ-ʪʘʝʞʥʳʝ ʜʝʨʥʦʚʳʝ  

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ɸʢ-ɼʦʚʫʨʘʢ 

8 37,93Ñ1,87 38,69Ñ1,67 2,64Ñ0,27 20,74Ñ1,31 1,03Ñ0,09 0,55Ñ0,05 14,48Ñ1,01 

ɻʦʨʥʦʣʝʩʥʳʝ ʙʫʨʳʝ ʧʦʯʚʳ 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ɸʜʘʨ-ɼʘ h

3 35,55Ñ0,35 42,15Ñ1,15 2,10Ñ0,10 20,20Ñ1,00 1,19Ñ0,04 0,59Ñ0,01 17,00Ñ0,90 

ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʍʦʥʜʝʨʛʝʡ 

14 38,06Ñ0,35 39,77Ñ0,21 2,13Ñ0,19 20,05Ñ0,64 1,04Ñ0,01 0,53Ñ0,02 17,97Ñ1,48 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʂʘʨʘ-ʍʦʣʴ 

12 36,91Ñ0,64 40,24Ñ1,25 2,12Ñ0,30 21,03Ñ1,09 1,08Ñ0,05 0,57Ñ0,03 16,38Ñ2,12 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ɸʣʘʰ 

10 39,08Ñ0,16 35,74Ñ0,04 2,31Ñ0,12 22,87Ñ0,33 0,92Ñ0,03 0,58Ñ0,04 18,53Ñ0,71 

ʉʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ 

ʂʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʐʘʥʯʳ 

4 35,05Ñ1,10 44,88Ñ0,78 2,23Ñ0,44 16,85Ñ1,10 1,28Ñ0,03 0,48Ñ0,09 11,14Ñ2,16 

 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ 

ʛʦʨʠʟʦʥʪʘ ɸ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʧʦʯʚ ʦʪʜʝʣʴʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʪʘʙʣ. 3, ʩʤ. ʪʘʢʞʝ ʪʘʙʣ. 2).  
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ɸʥʘʣʠʟ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ (ɻʂ) ʧʦʯʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʷʩʦʚ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦ. ʊʘʢ, ʧʦʯʚʳ ʪʫʥʜʨʦʚʳʭ 

ʫʩʣʦʚʠʡ ʠʤʝʶʪ ʚ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ɻʂ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʫʛʣʝʨʦʜʘ, 

ʢʦʪʦʨʳʡ ʚ ʮʝʣʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʦʯʚʘʭ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ, ʣʝʩʥʦʛʦ ʠ, ʪʝʤ 

ʙʦʣʝʝ, ʩʪʝʧʥʦʛʦ ʧʦʷʩʦʚ (ʩʤ. ʪʘʙʣ. 3).  

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʨʠʤʠʪʠʚʥʳʭ ʧʦʯʚ ʧʨʠ ʵʪʦʤ 

ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʦʜʦʨʦʜʘ (ʜʦ 42%), ʪʘʢ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʅ:ʉ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ 1,0, ʩʦʩʪʘʚʣʷʷ 1,2ï1,3 (ʩʤ. ʪʘʙʣ. 3). ɺʝʣʠʯʠʥʘ 

ʩʦʦʪʥʦʰʝʥʠʷ ʫʛʣʝʨʦʜʘ ʢ ʘʟʦʪʫ ʚ ʥʠʭ ʜʦʩʪʠʛʘʝʪ 17.  

ʇʦʯʚʳ ʪʫʥʜʨʦʚʦʛʦ ʧʦʷʩʘ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʣʠ 

ʠʩʧʳʪʘʚʰʠʝ ʚ ʧʨʦʰʣʦʤ ʚʣʠʷʥʠʝ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʣʝʩʘ ʠʣʠ 

ʩʪʝʧʠ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʫʛʣʝʨʦʜʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʥʠʞʝʥʥʦʡ ʜʦʣʝʡ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʩʫʞʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʅ:ʉ 

ʜʦ 1,05ï1,13, ʭʦʪʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʥʠ ʚʩʝ ʞʝ ʧʨʝʚʳʰʘʶʪ 1,0.  

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ ʩʪʝʧʥʳʭ ʛʦʨʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʚ ʮʝʣʦʤ ʠʥʳʤʠ, ʯʝʤ ʧʨʝʜʳʜʫʱʠʝ ʧʦʯʚʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʡ ʚ ʧʦʯʚʘʭ ʨʘʟʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʥʦ ʦʜʥʦʛʦ 

ʛʝʥʝʟʠʩʘ, ʚʘʨʴʠʨʫʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʝʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʟʦʢʣʠʤʘʪʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʦʪ ʬʘʢʪ ʙʫʜʝʪ 

ʦʙʩʫʞʜʘʪʴʩʷ ʥʠʞʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʯʝʥʴ ʥʠʟʢʫʶ ʦʙʫʛʣʝʨʦʞʝʥʥʦʩʪʴ ɻʂ ʩʚʝʪʣʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʩʘʤʫʶ 

ʚʳʩʦʢʫʶ ʜʦʣʶ ʚʦʜʦʨʦʜʘ, ʜʦʩʪʠʛʘʶʱʫʶ ʧʦʯʪʠ 45% (ʪʘʙʣ. 3). ʇʦʵʪʦʤʫ ʦʥʠ 

ʙʣʠʟʢʠ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʅ:ʉ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʪʫʥʜʨʦʚʳʭ 

ʧʦʯʚ, ʥʦ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʆ:ʉ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠʭ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ʘʟʦʪʦʤ (ʪʘʙʣ. 3).  

ɺ ʮʝʣʦʤ, ʦʪʤʝʯʝʥʥʳʝ ʨʘʥʝʝ ʧʨʠ ʘʥʘʣʠʟʝ ʥʝʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ 

[ʆʥʜʘʨ, 2008] ʨʘʟʣʠʯʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ɻʂ ʧʦʯʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ ʣʝʩʥʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦ ʩʪʝʧʥʳʤʠ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʨʘʟʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ 
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ʥʠʭ ʘʟʦʪʘ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʫʛʣʝʨʦʜʘ ʵʪʠʤ ʵʣʝʤʝʥʪʦʤ, ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʢʠʩʣʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ (ʆ:ʉ), ʚ ʮʝʣʦʤ ʧʦʜʪʚʝʨʜʠʣʠʩʴ.  

ʆʙʦʙʱʝʥʠʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʦʩʥʦʚʥʳʭ 

ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʊʫʚʳ ʧʦ ɺʘʥ-ʂʨʝʚʝʣʝʥʫ [Van Krevelen et 

al., 1951] ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʅ:ʉïïO:ʉ ʠ ʚʳʷʚʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʠʭ ʨʘʟʣʠʯʠʷ (ʨʠʩ. 4).  

ɸʥʘʣʠʟ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ (ʨʠʩ.4) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʯʚʳ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʝʪʢʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʤʧʘʢʪʥʳʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ ʅ:ʉïïʆ:ʉ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʥʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ.  

 
ʈʠʩ. 4. ʇʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʅ:ʉïïʆ:ʉ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ  

ʧʦ ɺʘʥ-ʂʨʝʚʝʣʝʥʫ 

 

ɼʘʥʥʳʝ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʧʨʠ ʩʤʝʥʝ ʫʩʣʦʚʠʡ ʦʪ ʪʫʥʜʨʦʚʳʭ ʥʘ ʣʝʩʥʳʝ ʠ ʩʪʝʧʥʳʝ ʠʩʧʳʪʳʚʘʶʪ 

ʜʝʛʠʜʨʘʪʘʮʠʶ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʘ ʧʦʯʚʳ ʣʝʩʥʳʭ ʫʩʣʦʚʠʡ ʝʱʝ ʠ 

ʜʝʤʝʪʠʣʠʨʦʚʘʥʠʝ ɻʂ. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʣʝʩʥʳʭ ʫʩʣʦʚʠʡ ʤʝʥʝʝ 

ʛʠʜʨʘʪʠʨʦʚʘʥʳ, ʯʝʤ ʪʫʥʜʨʦʚʳʭ, ʘ ɻʂ ʧʦʯʚ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ï ʯʝʤ ʣʝʩʥʳʭ.  
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ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪʘʭ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʘʚʝʪʨʝʥʥʳʭ ʠ 

ʧʦʜʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʘʭ, ʠ ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʨʝʞʠʤʘʤʠ, ʠʤʝʶʪ 

ʯʝʪʢʠʝ ʨʘʟʣʠʯʠʷ (ʨʠʩ. 5). 

ʉʨʘʚʥʝʥʠʝ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʘʰʩʢʦʛʦ ʧʣʘʪʦ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ (ʦʜʠʥ ʠʟ ʥʠʭ 

ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ɸʣʘʰ ʚ ʙʦʣʝʝ ʪʝʧʣʳʭ ʶʞʥʳʭ ʝʛʦ ʨʘʡʦʥʘʭ 

ʚ ʧʦʜʚʝʪʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʚʪʦʨʦʡ ï ʥʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʂʘʨʘ-ʍʦʣʴ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʨʘʡʦʥʘʭ ʠ ʥʘʚʝʪʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ), ʛʫʤʠʥʦʚʳʝ 

ʢʠʩʣʦʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʠ ʩʪʝʧʝʥʠ 

ʤʝʪʠʣʠʨʦʚʘʥʥʦʩʪʠ (ʨʠʩ. 5).  

 

 
ʈʠʩ. 5. ʇʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʦʦʨʜʠʥʘʪʘʭ  

ʅ:ʉïïʆ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʦ ɺʘʥ-ʂʨʝʚʝʣʝʥʫ 
 

ʊʘʢ, ɻʂ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʧʝʨʚʦʛʦ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʘʙʩʦʣʶʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʅ:ʉ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʠ ʜʚʘ ʤʘʩʩʠʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʨʘʟʥʦʡ ʤʝʪʠʣʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʩʪʴʶ ʤʘʢʨʦʤʦʣʝʢʫʣ. 
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ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ (ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʂʘʨʘ-ʍʦʣʴ) ʙʦʣʝʝ ʤʝʪʠʣʠʨʦʚʘʥʳ, ʯʝʤ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦʛʦ ʞʝ ʨʝʛʠʦʥʘ (ʢʣʶʯʝʚʦʡ 

ʫʯʘʩʪʦʢ ɸʣʘʰ). ʇʨʠ ʵʪʦʤ ʵʪʠ ʜʚʘ ʤʘʩʩʠʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʙʣʠʟʢʠ ʧʦ 

ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʦʢʠʩʣʝʥʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʥʠ ʙʣʠʟʢʠ ʠ 

ʧʦ ʥʘʩʳʱʝʥʥʦʩʪʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʘʟʦʪʦʤ (ʩʤ. ʪʘʙʣ. 3). 

ʄʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʝʩʷ ʜʣʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʧʦʟʚʦʣʠʣʠ ʚʳʙʨʘʪʴ ʤʦʥʦʬʘʢʪʦʨʥʳʝ ʨʷʜʳ ʧʦʯʚ 

ʠ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʩ ʨʘʟʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ 

ʨʘʟʥʳʭ ʧʦʟʠʮʠʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʯʚ ʧʦ ʩʢʣʦʥʫ ʥʘ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʚ ɻʂ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ (ʪʘʙʣ. 4).  

ʊʘʙʣʠʮʘ 4 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʛʦʨʥʦ-

ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ 

 
ʇʦʣʦʞʝʥʠʝ 

ʧʦ ʢʘʪʝʥʝ 
n 

C H N O 
H/C O/C C/N 

ɸʪʦʤʥʳʝ ʧʨʦʮʝʥʪʳ 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩ ʪʨʘʚʷʥʠʩʪʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʜʨʠʘʜʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʕʣʴ 4 32,97Ñ0,85 41,48Ñ0,38 2,00Ñ0,09 21,98Ñ0,34 1,26Ñ0,04 0,70Ñ0,03 17,87Ñ0,58 

ʊʨʘʥʩ 6 33,24Ñ0,71 41,83Ñ0,61 2,12Ñ0,25 22,08Ñ0,36 1,26Ñ0,08 0,69Ñ0,10 17,86Ñ0,61 

ɸʢ 4 33,10Ñ0,65 41,94Ñ0,19 2,14Ñ0,09 21,58Ñ0,34 1,25Ñ0,02 0,68Ñ0,02 17,05Ñ0,92 

ɺ ʮʝʣʦʤ 14 33,10Ñ0,11 41,78Ñ0,19 2,11Ñ0,22 21,88Ñ0,21 1,26Ñ0,08 0,69Ñ0,11 17,59Ñ1,45 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩ ʪʨʘʚʷʥʠʩʪʦ-ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʕʣʴ 3 33,11Ñ0,37 41,22Ñ0,04 2,00Ñ0,07 21,75Ñ0,56 1,25Ñ0,05 0,70Ñ0,01 16,04Ñ0,25 

ʊʨʘʥʩ 3 33,90Ñ1,15 41,07Ñ0,43 2,00Ñ0,45 22,05Ñ0,93 1,21Ñ0,05 0,69Ñ0,04 17,33Ñ0,23 

ɸʢ 4 33,11Ñ0,37 41,94Ñ0,85 2,01Ñ0,35 21,98Ñ0,11 1,27Ñ0,16 0,69Ñ0,05 17,97Ñ0,91 

ɺ ʮʝʣʦʤ 10 33,37Ñ0,37 41,15Ñ0,40 2,00Ñ0,38 21,93Ñ0,13 1,24Ñ0,11 0,69Ñ0,06 17,11Ñ1,59 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʦʯʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʪʫʥʜʨʳ ʚ ʨʘʟʥʳʭ 

ʧʦʟʠʮʠʷʭ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʵʪʦʪ 

ʢʦʤʧʦʥʝʥʪ ʛʫʤʫʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ (ʪʘʙʣ. 4). ʆʮʝʥʢʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʵʪʠʭ ʤʘʩʩʠʚʦʚ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʨʘʟʣʠʯʠʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝ ʟʥʘʯʠʤʳ: ʢʘʢ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʯʚ ʩʢʣʦʥʦʚ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʠ ʩ ʫʯʝʪʦʤ ʠʭ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʘʭ ʩʢʣʦʥʦʚ (ʪʘʙʣ. 5).  
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ʊʘʙʣʠʮʘ 5 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʉʪʴʶʜʝʥʪʫ ʚʝʣʠʯʠʥʳ H:C ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ  

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ  

 
ɺ ʮʝʣʦʤ ʜʣʷ ʩʢʣʦʥʦʚ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,467 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 2,738 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,036 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʕʣ-ɹʊʨʘʥʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,090 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 2,976 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,145 

ʕʣ-ɹɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,181 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʊʨʘʥʩ-ɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,206 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 2,976 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,145 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʕʣ-ɹʊʨʘʥʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 1,240 

ʂʦɻʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,500 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,365 

ʕʣ-ɹɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,674 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,250 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,262 

ʊʨʘʥʩ-ɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 2,034 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,105 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,201 

 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʳ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʝʜʝʣʳ ʝʛʦ ʢʦʣʝʙʘʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʩ ʛʣʫʙʠʥʦʡ. ʀʟʤʝʥʝʥʠʷ 

ɻʂ ʩ ʛʣʫʙʠʥʦʡ ʨʘʩʩʤʦʪʨʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʧʦʯʚ ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ: ʛʦʨʥʦ-

ʪʫʥʜʨʦʚʳʭ ʦʛʣʝʝʥʥʳʭ (ʢʣ. ʫʯ. ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʨ. 9), ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ 

ʜʝʨʥʦʚʳʭ (ʢʣ. ʫʯ. ʉʫʪ-ʍʦʣʴ, ʨ. 207), ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ (ʢʣ. ʫʯ. ʂʘʨʘ-ʍʦʣʴ, ʨ. 

171 ʠ ɸʣʘʰ, ʨ. 191). 
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ʅʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʄʦʥʛʫʥ-ʊʘʡʛʘ-I (ʨʠʩ. 6, ʘ) ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʯʚʝ ʠʤʝʶʪ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʨʦʬʠʣʷ ʦʯʝʥʴ ʚʳʩʦʢʠʝ 

ʜʦʣʠ ʚʦʜʦʨʦʜʘ (41ī45%), ʩʘʤʳʝ ʥʠʟʢʠʝ ï ʫʛʣʝʨʦʜʘ (31ī36%) ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʚʝʣʠʯʠʥʳ ʅ:ʉ (1,1ī1,4). ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ 

ɻʂ ʧʦʯʚ ʵʪʦʛʦ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʚ ʚʝʨʭʥʝʡ 20-

ʩʤ ʪʦʣʱʝ ʧʨʦʬʠʣʷ, ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʝʛʦ ʜʦʣʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,0%. ɺʝʣʠʯʠʥʘ ʦʙʫʛʣʝʨʦʞʝʥʥʦʩʪʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʣʝʞʠʪ ʚ ʛʨʘʥʠʮʘʭ 31ï36%, ʧʨʠʯʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ 

ʪʝʥʜʝʥʮʠʷ ʝʝ ʫʚʝʣʠʯʝʥʠʷ ʢ ʥʠʟʫ ʧʨʦʬʠʣʷ. ɺ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʨʘʩʪʘʝʪ, 

ʭʦʪʴ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 2ï3%), ʜʦʣʷ ʚʦʜʦʨʦʜʘ. ʂʦʣʝʙʘʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ɻʂ ʚʥʫʪʨʠ ʧʨʦʬʠʣʷ ï ʅ:ʉ ï ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 

1,1ï1,4. ɺ ʮʝʣʦʤ, ʚʩʝ ʛʦʨʠʟʦʥʪʳ ʧʨʦʬʠʣʷ ʧʦʯʚʳ, ʚʩʢʨʳʪʦʡ ʨʘʟʨʝʟʦʤ 9, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʅ:ʉ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ 

ʣʶʙʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

 

ʘ 
 

ʈʠʩ. 6. ɺʥʫʪʨʠʧʨʦʬʠʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʙʦʟʥʘʯʝʥʠʷ: ʘ ï ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʄʦʥʛʫʥ-ʊʘʡʛʘ-I;  

ʇʨʦʜʦʣʞʝʥʠʝ ʨʠʩ. ʩʤ. ʥʘ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ 
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ʙ 

ʚ 

ʛ 
ʇʨʦʜʦʣʞʝʥʠʝ ʨʠʩ. 6. ɺʥʫʪʨʠʧʨʦʬʠʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʙʦʟʥʘʯʝʥʠʷ: ʙ ï ʢʣʯʁʝʚʦʡ ʫʯʘʩʪʦʢ ʉʫʪ-ʍʦʣʴ  

ʚ ï ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ʂʘʨʘ-ʍʦʣʴ; ʛ ï ʢʣʶʯʝʚʦʡ ʫʯʘʩʪʦʢ ɸʣʘʰ 



 

 

74 

ʉʭʦʜʩʪʚʦ ʧʦ ʚʝʣʠʯʠʥʝ ʅ:ʉ ɻʂ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʡ ʧʦʯʚʳ, ʚʩʢʨʳʪʦʡ 

ʨʘʟʨʝʟʦʤ 9, ʩ ʪʫʥʜʨʦʚʳʤʠ ʧʦʯʚʘʤʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 

ʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʯʚʘʤʠ ʜʨʫʛʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʢʘʢ 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ɻʦʨʥʦʛʦ ɸʣʪʘʷ) ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʨʘʚʥʝʥʠʝʤ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʦ ʜʘʥʥʳʤ, ʧʨʠʚʦʜʠʤʳʤʠ ʚ ʪʘʙʣ. 6. ɽʩʣʠ ʚ ʩʨʝʜʥʝʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʧʨʦʬʠʣʝ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ 1,29Ñ0,12, ʪʦ ʚ ʮʝʣʦʤ ʜʣʷ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ 

ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ï 1,30Ñ0,07 (ʪʘʙʣ. 6). ʕʪʠ ʚʝʣʠʯʠʥʳ 

ʙʣʠʟʢʠ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʜʣʷ ɻʂ ʎʝʥʪʨʘʣʴʥʦʛʦ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʛʜʝ ʅ:ʉ 

ʩʦʩʪʘʚʣʷʝʪ 1,24Ñ0,15. ʊʫʥʜʨʦʚʳʝ ʧʦʯʚʳ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ ʠ ʨʘʚʥʠʥʥʳʭ ʪʫʥʜʨ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʩʦʦʪʥʦʰʝʥʠʡ ʅ:ʉ (1,30Ñ0,07 ʠ 1,46Ñ0,13) (ʪʘʙʣ. 6). 

 

ʊʘʙʣʠʮʘ 6 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʅ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʪʫʥʜʨʦʚʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ  

(ʜʘʥʥʳʝ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ɻʦʨʥʦʤʫ ɸʣʪʘʶ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012ʘ])  

 
ʆʙʲʝʢʪʳ n XÑm ʜʣʷ H:C ʚ 

ɻʂ 

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʘʷ ʧʦʯʚʘ ʤʘʩʩʠʚʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ (ʨʘʟʨʝʟ 9)*  6 1,29Ñ0,12 

ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʦʯʚʳ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ 34 1,30Ñ0,07 

ʇʦʯʚʳ ʪʫʥʜʨʦʚʳʭ ʠ ʣʝʩʦʪʫʥʜʨʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 28 1,46Ñ0,13 

ʇʦʯʚʳ ʛʦʨʥʳʭ ʪʫʥʜʨʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 21 1,24Ñ0,15 

* ɺʝʣʠʯʠʥʘ ʅ:ʉ ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʚʩʝʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʬʠʣʷ ʠ ʝʸ ʠʟʤʝʥʝʥʠʝ ʚʥʫʪʨʠ ʧʨʦʬʠʣʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʯʚʘ ʨʘʟʨʝʟʘ 9 ʚʩʝ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʪʫʥʜʨʳ  

 

ɼʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6ʘ ʠ ʚ ʪʘʙʣ. 6, ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʘʷ ʧʦʯʚʘ ʨʘʟʨʝʟʘ 9 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚʝʩʴ ʧʝʨʠʦʜ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʫʥʜʨʳ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʨʫʛʫʶ ʧʦʯʚʫ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʚ ʫʩʣʦʚʠʷʭ ʪʫʥʜʨʳ ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʫʶ ʜʝʨʥʦʚʫʶ (ʨʠʩ. 6, ʙ, 

ʨ. 207, ʢʣ. ʫʯ. ʉʫʪ-ʍʦʣʴ).  

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʧʨʦʬʠʣʷ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʢʣʶʯʝʚʦʛʦ 

ʫʯʘʩʪʢʘ ʂʘʨʘ-ʍʦʣʴ ʦʪʣʠʯʘʪʁʩʷ ʥʝʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʦʡ ʢʦʣʝʙʘʥʠʡ ʚ 

ʩʦʜʝʨʞʘʥʠʠ ʫʛʣʝʨʦʜʘ, ʚʦʜʦʨʦʜʘ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦ ʧʨʦʬʠʣʶ (ʨʠʩ. 6, ʚ). 
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ʊʦʣʴʢʦ ʤʘʣʦʤʦʱʥʘʷ ʛʫʤʫʩʠʨʦʚʘʥʥʘʷ ʪʦʣʱʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʦʨʠʟʦʥʪʘ ɸ ʠʤʝʝʪ 

ʙʦʣʝʝ ʫʟʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʅ:ʉ (1,11), ʦʩʪʘʣʴʥʳʝ ī ʧʨʝʚʳʰʘʶʪ ʝʛʦ ʥʘ 0,02ï

0,08. ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʟʮʦʚ ʠʟ ʵʪʦʡ ʧʦʯʚʳ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʚʝʣʠʯʠʥʘʤ ʅ:ʉ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʙʣʠʟʢʠ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʥʘ ʪʨʝʪʴʝʡ ʪʝʨʨʘʩʝ ʨʝʢʠ ɸʣʘʰ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ 

ʚʳʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʠ ʥʝʚʳʩʦʢʠʤʠ 

ʘʙʩʦʣʶʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʣʠʯʠʥʳ ʅ:ʉ (0,89ï0,96). ʆʜʥʘʢʦ ʩʨʝʜʠ ʥʠʭ 

ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʦʜʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ ʥʘ ʛʣʫʙʠʥʝ 28ï36 

ʩʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʣʦʜʥʳʭ ʠ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʮʝʣʦʤ, ɻʂ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ 

ɸʣʘʰ, ʂʘʨʘ-ʍʦʣʴ ʠ ʩʪʝʧʥʳʭ ʢʦʪʣʦʚʠʥ ʊʫʚʳ [ɹʘʞʠʥʘ, ʆʥʜʘʨ, 2013] 

ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʪʠʭ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʯʝʤ ʧʦʯʚʳ ʘʥʘʣʦʛʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ʎʝʥʪʨʘʣʴʥʦʛʦ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʠ ɽʊʈ (ʪʘʙʣ. 7).  

ʊʘʙʣʠʮʘ 7 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʅ:ʉ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʩʪʝʧʥʳʭ ʛʦʨʥʳʭ ʠ 

ʨʘʚʥʠʥʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ  

(ʜʘʥʥʳʝ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ɻʦʨʥʦʤʫ ɸʣʪʘʶ ʠ ɽʊʈ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ., 2012ʘ,ʙ]) 

 

ʆʙʲʝʢʪʳ n XÑm ʜʣʷ H:C ʚ 

ɻʂ 

ʇʦʯʚʳ ʛʦʨʥʦ-ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ɸʣʘʰ 10 0,92Ñ0,03 

ʇʦʯʚʳ ʛʦʨʥʦ-ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʂʘʨʘ-ʍʦʣʴ 12 1,08Ñ0,05 

ʇʦʯʚʳ ʛʦʨʥʦ-ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ  43 1,03Ñ0,11 

ʇʦʯʚʳ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 28 0,76Ñ0,06 

ʇʦʯʚʳ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 49 0,79Ñ0,10 

ʇʦʯʚʳ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ɽʊʈ 53 0,78Ñ0,11 

 

ɺʦʦʙʱʝ, ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ɸʣʘʰʩʢʦʛʦ ʥʘʛʦʨʴʷ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: ʉ = 38,8Ñ0,9, ʅ = 37,6Ñ2,7, N=2,1Ñ0,1, ʆ = 22,6Ñ1,5 [ɹʘʞʠʥʘ, 

ʆʥʜʘʨ, 2013]. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʚʳʭʦʜʘ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ 

ʩʪʘʪʴʠ ʜʘʥʥʳʝ ʚ ʮʝʣʦʤ ʥʝ ʠʟʤʝʥʠʣʠ ʫʨʦʚʥʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʨʘʟʣʠʯʠʷ ʚ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʚ 
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ʧʨʝʜʝʣʘʭ ɸʣʘʰʩʢʦʛʦ ʥʘʛʦʨʴʷ ʶʞʥʳʭ (ʢʣ. ʫʯ. ɸʣʘʰ) ʠ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ (ʢʣ. ʫʯ. 

ʂʘʨʘ-ʍʦʣʴ) ʨʘʡʦʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʦʯʚʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʚʝʪʨʝʥʥʳʭ 

ʩʢʣʦʥʦʚ ʧʨʠ ʙʦʣʴʰʝʤ ʫʚʣʘʞʥʝʥʠʠ. ɺ ʵʪʠʭ ʨʘʡʦʥʘʭ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ɻʂ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʦʯʚʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ɸʣʘʰ, ʦʙʫʛʣʝʨʦʞʝʥʥʦʩʪʴ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʚʳʰʝ, ʜʦʣʷ ʚʦʜʦʨʦʜʘ ʚ ʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ʥʠʞʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ H:ʉ ï Ȣʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ɸʣʘʰʩʢʦʤʫ ʧʣʘʪʦ (0,92Ñ0,03 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1,08Ñ0,05). 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ɻʂ ʧʦʯʚ ʩʪʝʧʥʳʭ 

ʫʩʣʦʚʠʡ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʊʫʚʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦʙ ʠʭ ʩʫʱʝʩʪʚʝʥʥʦʤ ʦʪʣʠʯʠʠ ʦʪ ʪʘʢʦʚʳʭ ʜʣʷ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʶʛʘ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʠ ɽʊʈ (ʩʤ. ʪʘʙʣ. 7). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʢʦʣʝʙʘʥʠʡ ʵʪʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɻʂ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʣʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʅ:ʉ ïï ʆ:ʉ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ 

ʛʨʘʥʠʮʘʤʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʧʨʠ ʩʤʝʥʝ ʫʩʣʦʚʠʡ ʦʪ ʪʫʥʜʨʦʚʳʭ ʥʘ ʣʝʩʥʳʝ ʠ ʩʪʝʧʥʳʝ ʠʩʧʳʪʳʚʘʶʪ 

ʜʝʛʠʜʨʘʪʘʮʠʶ ʠ ʜʝʤʝʪʠʣʠʨʦʚʘʥʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣ. ʉʦʦʪʥʦʰʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʦʙʥʘʨʫʞʠʚʘʶʪ ʯʝʪʢʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ɻʂ 

ʵʪʠʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ: ʩʫʭʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʳʭ ʠ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʠʣʠ ʧʦʧʦʣʥʠʪʴ ʙʘʥʢ 

ʜʘʥʥʳʭ ʧʦ ʵʢʦʣʦʛʦ-ʛʫʤʫʩʦʚʳʤ ʩʚʷʟʷʤ ʧʦʯʚ ɽʚʨʘʟʠʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʵʪʦʡ ʫʥʠʢʘʣʴʥʦʡ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʠ.  
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4.2. ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʚ ʋʌ, ʚʠʜʠʤʦʡ ʠ ʀʂ 

ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʩʧʝʢʪʨʦʚ 
13
ʉ ʗʄʈ ʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ.  

4.2.1. ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʋʌ ʠ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ ʧʦʣʫʯʝʥʳ ʜʣʷ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʠʤʝʷ ʚ ʮʝʣʦʤ ʤʦʥʦʪʦʥʥʳʡ ʘʙʨʠʩ ʠʭ ʩʧʝʢʪʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʜʣʷ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʢʣʦʥʝ ʢʨʠʚʦʡ ʩʧʝʢʪʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ 

ʘʙʩʮʠʩʩ ʠ ʚʝʣʠʯʠʥʘʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʧʣʦʪʥʦʩʪʝʡ 

ʧʨʠ ʢʦʥʢʨʝʪʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ (ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʚʝʪʥʦʩʪʠ [Welte, 1955], 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʪʠʥʢʮʠʠ [ʂʦʥʦʥʦʚʘ, ɹʝʣʴʯʠʢʦʚʘ, 1950; ʇʣʦʪʥʠʢʦʚʘ, 1972; 

ʆʨʣʦʚ, 1974] ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɿʘʣʬʝʣʜʘ [Salfeld, 1971]).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʚʠʜʠʤʦʡ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝ ʚʳʭʦʜʘ ʨʘʙʦʪ ʄ.ʄ. 

ʂʦʥʦʥʦʚʦʡ ʠ ʅ.ʇ. ɹʝʣʴʯʠʢʦʚʦʡ ʚ ʥʘʯʘʣʝ 50-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

[ʂʦʥʦʥʦʚʘ, ɹʝʣʴʯʠʢʦʚʘ, 1950; ɹʝʣʴʯʠʢʦʚʘ, 1951], ʘ ʪʘʢʞʝ ʚ ʵʪʦ ʞʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [Scheffer, 1954; Kumada, 1955; Welte, 1955, 1956; 

ʠ ʜʨ.], ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʢʨʫʛʘ ʟʘʜʘʯ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠ ̫

ʧʦʯʚ, ʦʮʝʥʢʘ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʧ., 

ʠʤʝʥʥʦ ʦʮʝʥʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ, ʤʘʣʦʟʘʪʨʘʪʥʦ ʠ ʫʜʦʙʥʦ ʧʦʣʫʯʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ, 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠ ̫ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʨʘʟʣʠʯʠʡ ʚ ʩʣʦʞʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠ ̫ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʮʚʝʪʥʦʩʪʠ ʠ ʵʢʩʪʠʥʢʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʥʦʩʪʠ ʧʦ ɽ. 

ɺʝʣʴʪʝ ï ɽ4:ɽ6 [Welte,1955] ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ 

ʧʣʦʪʥʦʩʪʝʡ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 465 ʠ 650 ʥʤ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʵʢʩʪʠʥʢʮʠʠ ʧʦ 
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ɼ.ʉ. ʆʨʣʦʚʫ [1974] ɽ
0,001%ʉ 

ʠʣʠ ɽ
0,001%ʛʢ

 ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʪʚʦʨʘ ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʩʣʦʷ 1 ʩʤ, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ɻʂ (ʠʣʠ ʉʛʢ) ï 

0,001% ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 465 ʥʤ. ʂʦʵʬʬʠʮʠʝʥʪʳ ɿʘʣʬʝʣʜʘ [Salfeld, 1971], 

ʜʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʨʫʪʠʟʥʝ ʧʘʜʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʚʦʣʥʳ, ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʜʢʦ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ 

ʧʦʛʣʦʱʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ ɼ.ʉ. ʆʨʣʦʚʘ [1974, 1990]. 

ʊʘʢʞʝ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʮʚʝʪʥʦʩʪʠ (ɽ465:ɽ650) ʠ 

ʵʢʩʪʠʥʢʮʠʠ ï (E
0 ,0 0 1 %  ɻʂ

ɚ4 6 5  n m , l= 1  c m) ʤʦʞʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ 

ʘʨʦʤʘʪʠʯʥʦʩʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʧʝʨʚʳʡ ʠʟ ʥʠʭ ʦʪʨʘʞʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʷʜʝʨʥʦʡ 

(ʘʨʦʤʘʪʠʯʝʩʢʦʡ) ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ (ʘʣʠʬʘʪʠʯʝʩʢʦʡ) ʯʘʩʪʷʤʠ ʛʫʤʫʩʦʚʳʭ 

ʢʠʩʣʦʪ [Welte, 1955; Scheffer, 1954; Kumada, 1955], ʘ ʚʪʦʨʦʡ ï ʯʝʨʝʟ 

ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 465 ʥʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʝʧʝʥʠ 

ʟʨʝʣʦʩʪʠ ɻʂ [ʆʨʣʦʚ, 1974]. ʉʯʠʪʘʝʪʩʷ, ʯʝʤ ʙʦʣʴʰʝ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʩʠʥʝʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ, ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʘʨʦʤʘʪʠʯʥʦʩʪʠ 

ʵʪʠʭ ʢʠʩʣʦʪ. ʏʝʤ ʚʳʰʝ ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ, ʪʝʤ 

ʤʝʥʝʝ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠʤʝʶʪ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ [Welte, 1956; ʆʨʣʦʚ, 

1974]. ɺʝʣʠʯʠʥʳ ɽ465:ɽ650 ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʦʥʘʣʴʥʦʤ ʨʷʜʫ ʧʦʯʚ 

[ɹʝʣʴʯʠʢʦʚʘ, 1951; ʆʨʣʦʚ, 1990]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [ʄʝʪʦʜʳé, 

2005; ʂʫʜʝʷʨʦʚʘ, 2012] ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʠʷʥʠʝʤ ʥʘ 

ʧʦʯʚʳ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ [ɼʘʚʣʝʪʦʚʘ, ʗʢʦʚʣʝʚʘ, 2011; ɾʘʨʠʥʦʚʘ, ʗʤʩʢʠʭ, 2011; ɻʦʨʙʦʚ, 

ɹʝʟʫʛʣʦʚʘ, 2013 ʘ, ʙ; ʠ ʜʨ.]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢʮʠʠ E
0 ,0 0 1 %  ɻʂ

ɚ4 6 5  n m , l= 1  c m (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ɽ
ɻʂ
), ʢʘʢ ʦʪʤʝʯʘʝʪ 

ɼ.ʉ. ʆʨʣʦʚ [ʆʨʣʦʚ, 1990, ʩʪʨ. 157ï158], çʙʦʣʝʝ ʦʙʲʝʢʪʠʚʝʥ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʝʱʝʩʪʚʦ ʚ ʮʝʣʦʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʩʣʦʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ, ʚʳʯʠʩʣʝʥʥʳʡ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʥʦʡ ʝʜʠʥʠʮʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳè. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ 
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ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʭʘʨʘʢʪʝʨʥ rʜʣʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʙʦʣʴʰʝʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʠʤʝʶʪ ʧʦʣʦʛʠʡ ʤʦʥʦʪʦʥʥʳʡ ʘʙʨʠʩ ʠ ʚ ʥʠʭ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʧʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʦ ʜʣʠʥʘʤ ʚʦʣʥ ʠ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʢʦʥʢʨʝʪʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʯʘʱʝ ʚʩʝʛʦ ʠʤʝʶʪ ʤʦʥʦʪʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʚʩʝ ʞʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʣʦʞʥʝʥʳ ʥʘʣʠʯʠʝʤ ʤʘʢʩʠʤʫʤʦʚ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ. ʉʘʤʦ ʩʨʘʚʥʝʥʠʝ ʘʙʨʠʩʘ ʩʧʝʢʪʨʦʚ ʫʞʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʠʷ ʚ ɻʂ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ʠ ʜʝʣʘʝʪ ʥʝʟʘʤʝʥʠʤʦʡ ʵʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ɻʂ ʧʨʠ 

ʨʝʰʝʥʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ʆʯʝʥʴ ʩʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ ï ʦʜʥʦʛʦ ʠʟ ʩʚʦʝʦʙʨʘʟʥʳʭ ʧʦ ʩʦʯʝʪʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʝʛʠʦʥʦʚ [ɹʘʞʠʥʘ ʠ ʜʨ., 2013], ʷʚʠʣʘʩʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʜʨʦʙʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɻʂ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʪʝʣʠ ʦʧʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ɻʂ ʠʤʝʶʪ ʥʝʦʜʠʥʘʢʦʚʳʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʚ ʧʦʯʚʘʭ 

ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʚʧʦʣʥʝ 

ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʪʘʢʠʭ ʧʦʯʚ. 

ɺ ʮʝʣʦʤ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʚʠʜ ʧʦʣʦʛʠʭ 

ʢʨʠʚʳʭ, ʫʙʳʚʘʶʱʠʭ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʤʦʥʦʪʦʥʥʦʩʪʴʶ 

(ʨʠʩ. 7), ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʜʣʷ ʵʪʠʭ ʧʨʠʨʦʜʥʳʭ ʚʝʱʝʩʪʚ [ʆʨʣʦʚ, 1974].  

ʈʘʟʣʠʯʠʝ ʩʧʝʢʪʨʦʚ ɻʂ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʚ ʥʘʢʣʦʥʝ ʢʨʠʚʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ 

ʘʙʩʮʠʩʩ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʝʣʠʯʠʥʘʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ. ʅʘ ʨʠʩ. 7 ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʳ ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ 
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ʢʠʩʣʦʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʯʚ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ 

ʦʥʠ ʠʤʝʶʪ ʤʦʥʦʪʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʘʙʩʮʠʩʩ.  

 
ʈʠʩ. 7. ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ. ʆʙʦʟʥʘʯʝʥʠʷ: 1, 2 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʨʠʤʠʪʠʚʥʳʝ ʧʦʯʚ rʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ 

ʄʦʥʛʫʥ-ʊʘʡʛʘ-I (ʨʨ. 1 ʠ 6); 3 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʘʷ ʦʛʣʝʝʥʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ 

ʄʦʥʛʫʥ-ʊʘʡʛʘ-I (ʨ. 9); 4 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʘʷ ʜʝʨʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʉʫʪ-ʍʦʣʴ 

(ʨ. 209); 5 ï ʛʦʨʥʘʷ ʪʫʥʜʨʦ-ʩʪʝʧʥʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ɹʦʨʘ-ʊʘʡʛʘ (ʨ. 211); 6 ï 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʍʦʥʜʝʨʛʝʡ (ʨ. 80); 7 ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ 

ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʐʫʡ (ʨ. 223); 8 ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ 

ʂʘʨʘ-ʍʦʣʴ (ʨ. 171); 9 ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʂʘʨʘ-ʍʦʣʴ (ʨ. 176); 10 

ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ɸʣʘʰ (ʨ. 191) 

 

ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ɻʂ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ (ʨʠʩ. 8), 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʛʦ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʫʚʳ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʦʨʨʝʢʪʥʳʡ ʨʷʜ ʜʣʷ ʩʨʘʚʥʝʥʠʷ (ʪʠʧʠʯʥʳʝ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʦʯʚʳ, ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʦʯʚʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʢʦʥʪʘʢʪʝ ʩ ʣʝʩʥʦʡ ʟʦʥʦʡ ʠ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ 

ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ), ʨʘʟʣʠʯʘʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʩʠ ʘʙʩʮʠʩʩ, ʠ ʚʦ-ʚʪʦʨʳʭ, ʥʘʣʠʯʠʝʤ ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ ʚ ʩʧʝʢʪʨʘʭ ɻʂ ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ. 
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ʈʠʩ. 8. ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʡ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʘʷ ʧʨʠʤʠʪʠʚʥʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ 

ʄʦʥʛʫʥ-ʊʘʡʛʘ-I (ʨ. 1); 2 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʘʷ ʜʝʨʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʉʫʪ-ʍʦʣʴ 

(ʨ. 210); 3 ï ʛʦʨʥʘʷ ʪʫʥʜʨʦ-ʩʪʝʧʥʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ɹʦʨʘ-ʊʘʡʛʘ (ʨ. 213) 

 

ʂʘʢ ʚʠʜʥʦ, ʩʧʝʢʪʨ ɻʂ ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʤʘʢʩʠʤʫʤʦʚ ʧʨʠ l=282 ʥʤ, 455, 622 ʥʤ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʘʤ [Kumada, 

1967; Kumada, Hurst, 1967; Kumada, Sato, 1967; Kumada et al., 1967; ʆʨʣʦʚ, 

1974, 1990; ʠ ʜʨ.], ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʩʦʩʪʘʚʝ ʵʪʠʭ ɻʂ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʬʨʘʢʮʠʠ Pg, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʠʤʝʥʥʦ ʜʣʷ ɻʂ ʧʦʯʚ, 

ʠʩʧʳʪʳʚʘʶʱʠʭ ʧʦʚʳʰʝʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ.  

ɺʣʠʷʥʠʝ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʪʫʥʜʨʦʚʦʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ɻʂ ʚʦ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʋʌ ʠ ʚʠʜʠʤʦʡ ʯʘʩʪʝʡ ʩʧʝʢʪʨʘ (ʩʨ. ʩʧʝʢʪʨʳ ʨʨ. 210 ʠ 213, ʨʠʩ. 8). 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ, ʪʘʢʞʝ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ ʚ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʧʝʢʪʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʘʙʩʮʠʩʩ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ, ʙʦʣʝʝ ʚʩʝʛʦ, ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʢʘʞʜʦʛʦ ʠʟ 

ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʝʤ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʨʘʟʥʳʤ 

ʨʘʡʦʥʘʤ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʠ ʨʘʟʥʳʤ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ 

ʪʝʨʨʠʪʦʨʠʷʤ. ʊʘʢ, ʩʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ ɻʂ ʵʪʠʭ 

ʧʦʯʚ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʧʝʢʪʨʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ (ʢʣ. ʫʯ-ʢʠ ʂʘʨʘ-ʍʦʣʴ ʠ ʍʦʥʜʝʨʛʝʡ) ʠ ʙʦʣʝʝ ʪʝʧʣʳʭ (ʢʣ. ʫʯ. 

ɸʣʘʰ) ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ (ʨʠʩ. 9).  

 
ʈʠʩ. 9. ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʧʦʯʚ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʂʘʨʘ-ʍʦʣʴ (ʨ. 181); 2 ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ 

ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʍʦʥʜʝʨʛʝʡ (ʨ. 80); 3 ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ ʢʣʶʯʝʚʦʛʦ 

ʫʯʘʩʪʢʘ ɸʣʘʰ (ʨ.191)  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʧʦ ʦʩʠ 

ʘʙʩʮʠʩʩ, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʪʦʷʚʰʝʤʫʩʷ ʤʥʝʥʠʶ [ʂʦʥʦʥʦʚʘ, 1963; ʆʨʣʦʚ, 

1974, 1990; ɸʣʝʢʩʘʥʜʨʦʚʘ, 1980; ʠ ʜʨ.]. 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʚʝʪʥʦʩʪʠ ʠ ʵʢʩʪʠʥʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ 

ʩʧʝʢʪʨʦʚ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʠʪʴ ʩʧʝʮʠʬʠʢʫ ʠʭ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʥʘ ʫʨʦʚʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʘʙʣ. 8).  

ʊʘʙʣʠʮʘ 8 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʛʦʨʠʟʦʥʪʘ ɸ, 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ 

 

ʂʣʶʯʝʚʦʡ 

ʫʯʘʩʪʦʢ 

n 
E

0 ,0 0 1 %  ɻʂ

ɚ4 6 5  n m , l= 1  c m 
E465:E650 ʊʠʧ ʧʦʯʚʳ 

ʄʦʥʛʫʥ-ʊʘʡʛʘ 20 0,030Ñ0,001 7,21Ñ0,98 ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʨʠʤʠʪʠʚʥʳʝ  

ʉʫʪ-ʍʦʣʴ 9 0,033Ñ0,002 6,23Ñ0,61 ɻʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʜʝʨʥʦʚʳʝ 

ɹʦʨʘ-ʊʘʡʛʘ 15 0,062Ñ0,005 3,96Ñ0,26 ɻʦʨʥʳʝ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʝ 

ɸʢ-ɼʦʚʫʨʘʢ 6 0,056Ñ0,008 3,85Ñ0,37 ɻʦʨʥʦ-ʪʘʝʞʥʳʝ ʜʝʨʥʦʚʳʝ 

ʍʦʥʜʝʨʛʝʡ 7 0,050Ñ0,016 4,49Ñ0,43 ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

ʂʘʨʘ-ʍʦʣʴ 8 0,060Ñ0,011 4,51Ñ0,46 ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

ʐʫʡ 7 0,061Ñ0,010 3,57Ñ0,23 ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 

ɸʣʘʰ 6 0,096Ñ0,004 3,29Ñ0,58 ɻʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ 
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ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ 

ʩʚʦʡʩʪʚʝʥʥʳ ʛʫʤʠʥʦʚʳʤ ʢʠʩʣʦʪʘʤ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ï 

ʜʣʷ ʧʦʯʚ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʠʣʠ ʧʦʯʚ, ʠʩʧʳʪʘʚʰʠʭ ʚʣʠʷʥʠʝ ʩʪʝʧʥʳʭ ʫʩʣʦʚʠʡ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ (ʪʘʙʣ. 8).  

ʊʘʢ, ʜʣʷ ɻʂ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ 

ʚʳʩʦʢʦʤ ʫʚʣʘʞʥʝʥʠʠ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʄʦʥʛʫʥ-ʊʘʡʛʘ, ʵʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 7,2, ʘ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ, ʚ ʤʝʥʝʝ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʉʫʪ-

ʍʦʣ,ɹ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʛʨʘʥʠʮʝ ʩ ʣʝʩʥʦʡ ʟʦʥʦʡ, ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ (6,2). 

ʂʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʥʦʩʪʠ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʛʦʨʥʳʭ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʭ 

ʧʦʯʚʘʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʭ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʚʝʨʰʠʥʳ 

ʧʝʨʝʚʘʣʘ ɹʦʨʘ-ʊʘʡʛʘ ʚ ʧʨʝʜʝʣʘʭ ʪʫʥʜʨʦ-ʩʪʝʧʠ.  

ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʜʝʨʥʦʚʳʭ 

ʧʦʯʚ ʠʤʝʝʪ ʚʝʣʠʯʠʥʫ 3,85Ñ0,37. ʅʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʠʝ ʨʘʟʣʠʯʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʮʚʝʪʥʦʩʪʠ ɻʂ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʛʣʦ 

ʧʨʦʠʩʭʦʜʠʪ ɹʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ɻʂ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʢʣʶʯʝʚʦʛʦ 

ʫʯʘʩʪʢʘ ʂʘʨʘ-ʍʦʣ,ɹ ʚʝʣʠʯʠʥʘ ɽ465:ɽ650 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 4,5, ʘ ʜʣʷ ɻʂ ʧʦʯʚ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʠʧʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʢʣ. ʫʯ. ɸʣʘʰ ʩ ʙʦʣʝʝ ʪʝʧʣʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ï ʥʝ ʙʦʣʝʝ 3,3.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʮʚʝʪʥʦʩʪʠ ɻʂ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ 

ʧʦʯʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʂʘʨʘ-ʍʦʣʴ, ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ 

ʯʘʩʪʴ ʚ ʤʘʢʨʦʤʦʣʝʢʫʣʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʯʚʘʭ ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʠʧʘ ʥʘ ʢʣʁʯʝʚʦʤ 

ʫʯʘʩʪʢʝ ɸʣʘʰ.  

ʇʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʮʚʝʪʥʦʩʪʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠ 

pÒ0,05 ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ: 

ʨʘʩʯʝʪʥʳʡ ï 4,29; ʉʪʴʶʜʝʥʪʘ ï ʧʨʠ pÒ0,01=3,17; ʧʨʠ pÒ0,05=2,23). 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʣʦʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʯʚ 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-

ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʢʣʦʥʘʤ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʥʘ 



 

 

84 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʫʙʝʞʝʡ ʥʘ ʤʘʩʩʠʚʝ ʄʦʥʛʫʥ-ʊʘʡʛʘ (ʪʘʙʣ. 9). ʉʢʣʦʥʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʧʦʢʨʳʪʳ ʨʘʟʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ: ʧʝʨʚʳʡ ʠʟ 

ʥʠʭ ʪʨʘʚʷʥʠʩʪʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʜʨʠʘʜʦʚʦʡ, ʚʪʦʨʦʡ ï ʪʨʘʚʷʥʠʩʪʦ-ʤʦʭʦʚʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʡ. 

ʂʦʣʝʙʘʥʠʷ ʚʝʣʠʯʠʥ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʚʝʪʥʦʩʪʠ ɻʂ ʧʦʯʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʝʜʝʣʘʭ 

5,0ī6,1 ʠ 6,4ī8,6. ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 9. 

ʊʘʙʣʠʮʘ 9 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ 

 

ʇʦʣʦʞʝʥʠʝ 

ʧʦ ʢʘʪʝʥʝ 

n 
E

0 ,0 0 1 %  ɻʂ

ɚ4 6 5  n m , l= 1  c m 
E465:E650 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ 

ʉʢʣʦʥ ʚ ʮʝʣʦʤ 11 0,030Ñ0,003 6,02Ñ0,52 

ʕʣʴ 3 0,030Ñ0,002 5,67Ñ0,33 

ʊʨʘʥʩ 5 0,030Ñ0,006 6,20Ñ0,68 

ɸʢ 3 0,030Ñ0,001 6,19Ñ0,12 

ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ 

ʉʢʣʦʥ ʚ ʮʝʣʦʤ 9 0,030Ñ0,001 7,17Ñ0,69 

ʕʣʴ 3 0,030Ñ0,003 7,20Ñ0,22 

ʊʨʘʥʩ 3 0,030Ñ0,002 7,21Ñ0,37 

ɸʢ 3 0,030Ñ0,004 7,15Ñ0,97 

 

ʃʦʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʚʠʜʝ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʥʠʭ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʛʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ ʦʢʘʟʳʚʘʪʁ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ. ʆʮʝʥʢʘ 

ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʝʞʜʫ ʩʢʣʦʥʘʤʠ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ (ʪʘʙʣ. 

10). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʦʞʝʥʠʝ ʧʦʯʚ ʥʘ ʨʘʟʥʳʭ ʧʦʟʠʮʠʷʭ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʝ ʦʢʘʟʳʚʘʝʪ ʪʘʢʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʵʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʉʨʘʚʥʝʥʠʝ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʥʳʤ ʧʦʟʠʮʠʷʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʯʚ ʧʦ 
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ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʶ (ʧʦ ʢʘʪʝʥʝ), ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʢʘʟʘʣʦ 

ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (ʪʘʙʣ. 10). 

ʊʘʙʣʠʮʘ 10 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦ ʉʪʴʶʜʝʥʪʫ ʚʝʣʠʯʠʥʳ ɽ4:ɽ6 ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ  

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

 

ɺ ʮʝʣʦʤ ʜʣʷ ʩʢʣʦʥʦʚ 

ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 5,582 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 2,819 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,074 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤ  rʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʕʣ-ɹʊʨʘʥʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 1,115 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʕʣ-ɹɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 3,239 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 4,032 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,570 

ʊʨʘʥʩ-ɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,036 

ʂʦɻʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,500 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,365 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʈʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʕʣ-ɹʊʨʘʥʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,656 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʕʣ-ɹɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,711 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʊʨʘʥʩ-ɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,179 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,355 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,306 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢʮʠʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ (ʢʨʦʤʝ ʘʙʨʠʩʘ 

ʩʧʝʢʪʨʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ) ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠ 

ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʧʦʯʚʘʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʳʭ 

ʵʢʩʧʦʟʠʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ (ʩʤ. ʪʘʙʣ. 8 ʠ 9), 



 

 

86 

ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʯʚʘʭ ʨʘʟʥʳʭ ʟʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʦʜʥʦʪʠʧʥʳʭ ʧʦʯʚʘʭ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʊʫʚʳ. 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ. 8, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʩʪʘʚʣʷʶʪ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʙʣʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʢʩʪʠʥʢʮʠʠ ɻʂ ʚʩʝʭ ʛʦʨʥʦ-

ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʄʦʥʛʫʥ-ʊʘʡʛʘ ʠ ʉʫʪ-ʍʦʣʴ, ʢʦʪʦʨʳʝ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ 0,030ī0,033. ʆʥʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʜʘʥʥʳʤʠ, 

ʧʨʠʚʦʜʠʤʳʤʠ ʜʣʷ ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ ɼ.ʉ. ʆʨʣʦʚʳʤ [1990].  

ʊʘʢʠʝ ʥʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʟʚʦʣʷʶʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʩʝ ɻʂ ʠʤʝʶʪ ʩʣʘʙʦ ʨʘʟʚʠʪʫʶ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʷʜʝʨʥʫʶ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚʦ 

ʚʩʝʭ ʧʦʯʚʘʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʪʫʥʜʨʝ, ʙʣʠʟʢʘ.  

ɺ ʧʦʯʚʘʭ, ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʢʘʟʳʚʘʣʘ ʚʣʠʷʥʠʝ ʩʪʝʧʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪ,ɹ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʳʰʝʥ. ʊʘʢ, ɻʂ ʛʦʨʥʳʭ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʭ 

ʧʦʯʚ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ɹʦʨʘ-ʊʘʡʛʘ ʠʤʝʶʪ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʚʳʰʝ ʚʝʣʠʯʠʥʳ 

ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʩʤ. ʪʘʙʣ. 8).  

ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʪʠʥʢʮʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʜʝʣʠʪ ʠʭ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ï ʵʪʦ ɻʂ ʧʦʯʚ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʂʘʨʘ-ʍʦʣʴ, ʐʫʡ ʠ ʍʦʥʜʝʨʛʝʡ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʪʦʨʘʷ ī ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ ʩʫʭʦʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʢʣ. 

ʫʯ. ɸʣʘʰ) (ʩʤ. ʪʘʙʣ. 8). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʢʩʪʠʥʢʮʠʠ ɻʂ 

ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʠʤʝʶʪ ʚʝʣʠʯʠʥʳ, ʙʣʠʟʢʠʝ ʢ ɻʂ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʭ 

ʧʦʯʚ, ʚʦ ʚʪʦʨʦʤ ï ʚ 1,5 ʨʘʟʘ ʚʳʰʝ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʢʩʪʠʥʢʮʠʠ ɻʂ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʵʪʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʠʚʦʜʠʤʳʤʠ ɼ.ʉ. ʆʨʣʦʚʳʤ 

[1990] ʜʣʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ɽʊʈ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʫʙʝʞʝʡ 

(ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ 

ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʚ ʨʘʟʥʳʭ ʧʦʟʠʮʠʷʭ ʧʦ ʩʢʣʦʥʫ) ʢʦʵʬʬʠʮʠʝʥʪ ɽ
ɻʂ

 

ʢʦʣʝʙʣʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ɻʂ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʩʦʛʣʘʩʥʦ 

ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ, ʥʝ ʟʥʘʯʠʤʳ (ʪʘʙʣ. 11). 
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ʊʘʙʣʠʮʘ 11 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʚʝʣʠʯʠʥʳ ɽ
ɻʂ

 ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʳʭ ʵʢʩʧʦʟʠʮʠʡ 

 

ʇʦʢʘʟʘʪʝʣʴ ʂʦʵʬʬʠʮʠʝʥʪ 

ɺ ʮʝʣʦʤ ʜʣʷ ʩʢʣʦʥʦʚ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 1,532 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 2,819 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,074 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʕʣ-ɹʊʨʘʥʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,987 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʕʣ-ɹɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 1,136 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 4.604 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,776 

ʊʨʘʥʩ-ɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,128 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʉʢʣʦʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʕʣ-ɹʊʨʘʥʩ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 1,443 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʕʣ-ɹɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 0,799 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,707 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,446 

ʊʨʘʥʩ-ɸʢ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʳʡ 1,703 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,01) 3,355 

ʂʦʵʬʬʠʮʠʝʥʪ ʉʪʴʶʜʝʥʪʘ ʜʣʷ (pÒ0,05) 2,306 

 

ʂʘʞʜʘʷ ʠʟ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʯʝʪʘʥʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ (ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ), ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʜʝʣʳ ʢʦʣʝʙʘʥʠʡ ʠ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʪʠʥʢʮʠʠ ʠ ʮʚʝʪʥʦʩʪʠ. 

ʕʪʦʪ ʬʘʢʪ ʠʟʚʝʩʪʝʥ ʜʘʚʥʦ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥ ʥʘ ʧʨʠʤʝʨʝ 

ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʠʷʤʠ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
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ɻʂ ʧʦʯʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʝʜʠʥʦʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʨʘʟʜʝʣʘ ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʤʝʶʪ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʫʶ ʩʚʷʟʴ ʩ 

ʩʦʩʪʘʚʦʤ ʠ ʩʣʦʞʥʦʩʪʴʶ ʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʦ ʯʝʤ ʢʦʩʚʝʥʥʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʅ:ʉ ʚ ɻʂ. ʅʘ ʨʠʩ. 10 ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʤ ʦʮʝʥʢʫ 

ʚʟʘʠʤʦʩʚʷʟʠ ʚʝʣʠʯʠʥʳ ʅ:ʉ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ɽ465:ɽ650, ʘ ʥʘ ʨʠʩ. 11 ï ʩ ɽ
ɻʂ

.  

 
 

ʈʠʩ. 10. ɺʟʘʠʤʦʩʚʷʟʴ ʅ:ʉ ʠ ɽ4:ɽ6 ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʧʦʯʚʳ ʧʦʜ ʪʨʘʚʷʥʠʩʪʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʜʨʠʘʜʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ; 2 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʦʯʚʳ ʧʦʜ ʪʨʘʚʷʥʠʩʪʦ-ʤʦʭʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ; 3 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ; 4 ï 

ʛʦʨʥʳʝ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʝ ʧʦʯʚʳ; 5 ï ʝʜʠʥʦʝ ʧʦʣʝ ʜʣʷ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʜʝʨʥʦʚʳʭ ʠ ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ; 6 ï ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ  

 

ʉʨʘʚʥʝʥʠʝ ʥʘ ʨʠʩ. 10 ʤʘʩʩʠʚʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ɽ4:ɽ6 ʧʦʜ ʥʦʤʝʨʘʤʠ 1, 2 ʠ 3, 

ʦʪʨʘʞʘʶʱʠʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ɻʂ ʚ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʅ:ʉïïɽ4:ɽ6 

ʝʱʝ ʨʘʟ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʨʠ ʦʯʝʥʴ ʙʣʠʟʢʠʭ ʦʪʥʦʰʝʥʠʷʭ ʅ:ʉ ʚ 
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ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʧʦʯʚ ʪʫʥʜʨʦʚʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ 

ɽ4:ɽ6 ʥʝʦʜʠʥʘʢʦʚ, ʠ ʧʦʯʚʳ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʧʨʠʤʠʪʠʚʥʳʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʧʦʜ ʨʘʟʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʤʝʶʪ 

ʥʝʦʜʠʥʘʢʦʚʳʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʚʝʪʥʦʩʪʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʨʷʜʝ ʧʦʯʚ 

ʜʨʫʛʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʙʣʠʟʢʠ ʜʘʞʝ ʚ ʧʦʯʚʘʭ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʅʦ ʧʦ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʮʚʝʪʥʦʩʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʭʨʘʥʷʝʪʩʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʅ:ʉ ʩ ɽ4:ɽ6 

ʜʣʷ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 0,82 (ʨʠʩ. 10).  

ʉʚʷʟʴ ʩʦʦʪʥʦʰʝʥʠʷ ʅ:ʉ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʢʩʪʠʥʢʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʯʝʪʢʦ, ʠ ʨʠʩ. 11 ʠʣʣʶʩʪʨʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʧʝʨʚʦʡ ʠʟ ʥʘʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʚʳʩʦʢ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ, ʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,92. 

 

ʈʠʩ. 11. ɺʟʘʠʤʦʩʚʷʟʴ ʅ:ʉ ʠ 
E

0 ,0 0 1 %  ɻʂ

ɚ4 6 5  n m , l= 1  c mʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ. ʆʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ 

ʧʨʠʤʠʪʠʚʥʳʝ ʧʦʯʚʳ; 2 ï ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʝ ʜʝʨʥʦʚʳʝ ʧʦʯʚʳ; 3 ï ʛʦʨʥʳʝ ʪʫʥʜʨʦ-ʩʪʝʧʥʳʝ 

ʧʦʯʚʳ; 4 ï ʝʜʠʥʦʝ ʧʦʣʝ ʜʣʷ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʜʝʨʥʦʚʳʭ ʠ ʛʦʨʥʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ; 5 ï ʛʦʨʥʦ-

ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʪʝʧʣʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ʂʦʵʬʬʠʮʠʝʥʪ ʮʚʝʪʥʦʩʪʠ ʤʝʥʝʝ ʥʘʜʝʞʝʥ, ʯʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢʮʠʠ, 

ʢʦʛʜʘ ʨʝʰʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʠ ʝʝ ʵʚʦʣʶʮʠʠ ʚ ʜʣʠʪʝʣʴʥʳʭ ʩʦʠʟʤʝʨʠʤʳʭ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʪʨʝʟʢʘʤʠ ʚʨʝʤʝʥʥʳʭ ʧʨʝʜʝʣʘʭ. ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ, ʝʝ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ, 

ʚʳʷʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʧʨʠ ʨʝʰʝʥʠʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʢʦʵʬʬʠʮʠʝʥʪ ɽ4:ɽ6 ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʫʜʦʙʥʳʤ ʵʢʩʧʨʝʩʩʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ ʩʠʩʪʝʤʝ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʣʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʦ ʵʣʝʢʪʨʦʥʥʳʤ 

ʩʧʝʢʪʨʘʤ ʠ ʚʳʯʠʩʣʝʥʥʳʤ ʥʘ ʠʭ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ɻʂ 

ʧʦʯʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʦʯʚʳ ʩʭʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ, ʧʨʠ ʵʪʦʤ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʥʝʙʦʣʴʰʦʡ ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʤʘʩʩʠʚʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʪʠʥʢʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʨʨʠʪʦʨʠʠ. ɹʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʮʚʝʪʥʦʩʪʠ (ʭʦʪʷ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʦʛʦ ʜʣʷ ʧʦʯʚ ʨʘʟʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʨʝʟʢʦ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ), ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩ ʤʝʩʪʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ: ʨʝʣʴʝʬʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

4.2.2. ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʀʂ ʦʙʣʘʩʪʠ ï ʦʜʠʥ 

ʠʟ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʦ ʥʘʙʦʨʝ 

ʦʪʜʝʣʴʥʳʭ ʘʪʦʤʥʳʭ ʛʨʫʧʧ ʠ ʪʠʧʦʚ ʩʚʷʟʝʡ, ʪʘʢ ʠ ʦ ʢʦʥʢʨʝʪʥʦʤ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʠ. ʇʦ ʀʂ-ʩʧʝʢʪʨʘʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʥʘʣʠʯʠʝ ʩʦʧʨʷʞʝʥʥʳʭ 

ʜʚʦʡʥʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ ʩʚʷʟʝʡ ʉ=ʉ, ʩʦʜʝʨʞʘʥʠʝ ʛʨʫʧʧ ʉʅ3, ʉʅ2, 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ, ʤʝʪʦʢʩʠʣʴʥʳʭ, ʬʝʥʦʣʛʠʜʨʦʢʩʠʣʴʥʳʭ ʠ ʜʨ. [ʆʨʣʦʚ, 1990].  
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ɼ.ʉ. ʆʨʣʦʚʳʤ [1974, 1990] ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ 

ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʠ ʥʝʢʦʪʦʨʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚ ʦʙʣʘʩʪʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʨʘʩʰʠʬʨʦʚʢʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ 

ʠ ʩʪʨʦʝʥʠʠ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʧʦʯʚ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʀʂ ʩʧʝʢʪʨʘʤʠ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ʙʳʚʘʶʪ ʪʘʢ ʯʝʪʢʦ ʚʳʨʘʞʝʥʳ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʛʨʫʧʧ ʚ ʥʠʭ ʚʳʷʚʣʷʝʪʩʷ ʜʘʞʝ ʧʦ ʘʙʨʠʩʫ 

ʩʧʝʢʪʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʚ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʌʫʨʴʝ 

ʧʦʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʬʨʦʚʢʠ ʩʪʨʦʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ. ʅʘ ʫʨʦʚʥʝ 

ʦʙʱʝʛʦ ʤʦʪʠʚʘ ʧʦʩʪʨʦʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʨʘʟʣʠʯʠʷ ʠʭ ʜʣʷ ʨʘʟʥʳʭ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʠ. ɺ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʣʠʤʘʪʘ) ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʨʘʟʥʳʭ ʧʦʣʦʩ 

ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʪʴ ʩʣʦʞʥʦʩʪʴ 

ʩʪʨʦʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ [ɼʝʨʛʘʯʝʚʘ ʠ ʜʨ. 2002]. ʅʘʣʠʯʠʝ ʠ(ʠʣʠ) 

ʦʪʩʫʪʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚʘʞʥʳ ʜʣʷ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʢʘʞʜʦʡ ʛʫʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ɼ.ʉ. ʆʨʣʦʚʳʤ [1974] ʜʘʥʘ ʧʦʜʨʦʙʥʘʷ ʪʘʙʣʠʮʘ ʚʘʞʥʝʡʰʠʭ ʧʦʣʦʩ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʀʂ ʩʧʝʢʪʨʘʭ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʠ ʥʝʢʦʪʦʨʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢ ʦʙʣʘʩʪʷʤ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʧʦʣʦʩ 

ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʦʥ ʦʪʥʦʩʠʣ ʩʣʝʜʫʶʱʠʝ [ʆʨʣʦʚ, 1974, 1990]:  

ʦʙʣʘʩʪʴ 3400ī3300 ʩʤ
-1
 ï ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʚʘʣʝʥʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ïʆʅ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʤʠ ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ; ʥʘʣʠʯʠʝ ʚ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ 3000ī3100 ʩʤ
-1 
ʤʘʢʩʠʤʫʤʦʚ ʧʨʠ 3030 (3060) ʩʤ

-1 
ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʠʩʫʪʩʪʚʠʠ =ʉīʅ ʛʨʫʧʧʳ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʥʦ ʵʪʘ ʧʦʣʦʩʘ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʧʝʢʪʨʘʭ, ʢʦʛʜʘ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʢʦʣʴʮʘ 

ʠʤʝʶʪ ʥʝ ʙʦʣʝʝ ʜʚʫʭ-ʪʨʝʭ ʟʘʤʝʩʪʠʪʝʣʝʡ [ʉʘʨʪʘʢʦʚ, 2001]; 

ʦʙʣʘʩʪʴ 2920ī2860 ʩʤ
-1 
ï ʦʙʫʩʣʦʚʣʝʥʘ ʚʘʣʝʥʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʉʅ3 ʠ 

ʉʅ2 ʘʣʢʘʥʦʚ; ʤʘʣʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʀʂ-ʩʧʝʢʪʨʝ ɻʂ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʩʦʛʣʘʩʥʦ ɼ.ʉ. ʆʨʣʦʚʫ, ʦ ʥʝʙʦʣʴʰʦʡ ʨʦʣʠ ʘʣʢʘʥʦʚ ʚ ʠʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʦʣʦʩʘʤʠ 
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ʩʧʝʢʪʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʦʣʠ ʚ ʥʝʡ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʫʛʣʝʚʦʜʦʚ; 

ʦʙʣʘʩʪʴ 1720ī1725 ʩʤ
-1 
ï ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʆ ʢʘʨʙʦʢʩʠʣʴʥʳʭ 

ʛʨʫʧʧ; 1610 ʩʤ
-1
 ï ʧʣʦʩʢʦʩʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʉ ʩʦʧʨʷʞʝʥʥʳʭ ʛʨʫʧʧ ʚ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʘ ʪʘʢʞʝ ʢʘʨʙʦʥʠʣʴʥʳʝ ʛʨʫʧʧʳ ʉ=ʆ, ʩʚʷʟʘʥʥʳʝ 

ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʴʶ; 

ʧʦʣʦʩʳ ʚ ʦʙʣʘʩʪʷʭ 1650ī1640 ʩʤ
-1 
ʠ 1550ī1540

 
ʩʤ

-1 
ʚ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪʘʭ ʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʘʤʠʜʥʳʭ ʛʨʫʧʧ; ʢʦʣʝʙʘʥʠʷ ʧʨʠ 

1510ī1500 ʩʤ
-1 
ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʛʣʦʱʝʥʠʝʤ ʦʢʦʣʦ 1610 ʩʤ

-1 
ʩʚʷʟʘʥʳ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

ʧʦʣʦʩʳ ʚ ʦʙʣʘʩʪʠ 1470ī1370 ʩʤ
-1 

 ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʉïʅ (ʠʥʦʛʜʘ ʆïʅ ʠ ʉïʆ).  

ʕʪʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʧʦʣʦʩʳ ʚ ʀʂ ʩʧʝʢʪʨʘʭ ʛʫʤʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ɼ.ʉ. ʆʨʣʦʚ ʦʧʠʩʳʚʘʣ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʜʦʙʘʚʣʷʷ ʠ ʫʪʦʯʥʷʷ ʠʭ 

ʧʦʣʦʞʝʥʠʝ [ʆʨʣʦʚ, 1971, 1974, 1990; ʆʨʣʦʚ ʠ ʜʨ., 1962; ʠ ʜʨ.]. ʉʚʝʜʝʥʠʝ 

ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ ʝʜʠʥʫʶ ʪʘʙʣʠʮʫ ʦʙʣʝʛʯʘʝʪ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʶ (ʪʘʙʣ. 12). 

ʊʘʙʣʠʮʘ 12 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʥʝʢʦʪʦʨʳʭ ʛʨʫʧʧ  

ʜʣʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ [ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʆʨʣʦʚʫ, 1990] 

ɻʨʫʧʧʘ (ʪʠʧ ʢʦʣʝʙʘʥʠʡ) ɺʦʣʥʦʚʦʝ ʯʠʩʣʦ, ʩʤ
-1

 

OïH (ʚʘʣʝʥʪʥʳʝ) 3350ï3250 

NïH (ʚʘʣʝʥʪʥʳʝ) 3460ï3280 

CïH (ʚʘʣʝʥʪʥʳʝ) 2980ï2850 

C=O (ʚʘʣʝʥʪʥʳʝ) 1870ï1650 

C=N (ʚʘʣʝʥʪʥʳʝ) 1620ï1560 

C=C (ʚʘʣʝʥʪʥʳʝ) 1645ï1615 

NïH (ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ) 1650ï1590 

ʉʆʆ
ī
 1590ï1580 

ʉ=ʉ (ʘʨʦʤʘʪʠʯʝʩʢʠʝ) 1510ï1500 

CïH (ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ) 1470ï1360 

OïH (ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ) 1440ï1260 

ʉ=ʉʅ3 1375 

ʉīʆ, ʯʘʩʪʠʯʥʦ ʆʅ  1250ï1225 

ʊʨʝʪʠʯʥʳʝ ʩʧʠʨʪʳ (ʧʝʨʝʤʝʥʥʘʷ) 1150 

ɺʪʦʨʠʯʥʳʝ ʩʧʠʨʪʳ (ʧʝʨʝʤʝʥʥʘʷ) 1100 

ʇʦʣʠʩʘʭʘʨʠʜʳ (ʩʨʝʜʥʷʷ ʠʣʠ ʩʠʣʴʥʘʷ) 1080ï1050 

ʉʅ (ʘʨʦʤʘʪʠʯʝʩʢʠʝ) ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 900ï860 

ʉʅ (ʘʨʦʤʘʪʠʯʝʩʢʠʝ) ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 860ï730 

ī(ʉʅ2)hī 730 ʠ 720 
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ʀʂ-ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʤʝʶʪ ʚ 

ʮʝʣʦʤ ʝʜʠʥʳʡ ʘʙʨʠʩ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʩʭʦʜʩʪʚʦ ʠ ʘʥʘʣʦʛʠʯʥʦʩʪʴ 

ʩʪʨʦʝʥʠʷ. ʅʘʤʠ ʩʥʷʪʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʩʧʝʢʪʨʳ ʙʦʣʝʝ 100 ʧʨʝʧʘʨʘʪʦʚ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʜʪʚʝʨʜʠʣʠ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʩʪʨʦʝʥʠʷ ʵʪʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ 

ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʦʯʚ ʚ ʨʘʟʥʳʭ 

ʨʘʡʦʥʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ.  

ʀʥʬʨʘʢʨʘʩʥʳʝ ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ɻʂ ʩʦʜʝʨʞʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ 

ʧʦʣʦʩʳ (ʪʘʙʣ. 13), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʜʥʦʪʠʧʥʦʩʪʠ ʠʭ ʧʦʩʪʨʦʝʥʠʷ 

(ʨʠʩ. 12ï18).  

ɺ ʪʘʙʣʠʮʝ 13 ʧʨʝʜʩʪʘʚʣʝʥ rʥʘʣʠʯʠʝ ʠ ʩʦʦʪʥʝʩʝʥʠʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 

ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ ʧʦʯʚ ʢʦʥʪʨʘʩʪʥʳʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ. ʂʨʦʤʝ 

ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʤʳʭ ʧʦʣʦʩ 

ʧʨʠ 1600ï1610 ʩʤ
-1
 ʠ 1500ï1510 ʩʤ

-1
, ʩʦʦʪʥʦʩʠʤʳʭ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʩʪʨʫʢʪʫʨʝ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʊʫʚʳ. 

ʍʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʧʦʣʦʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ 

ʯʘʩʪʴ.  

ʊʘʙʣʠʮʘ 13 

ʅʘʣʠʯʠʝ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦʯʚ ʨʘʟʥʳʭ 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʫʚʳ  

ʇʦʣʦ-

ʩʳ 

ʧʦʛʣʦ-

ʱʝʥʠʷ,  

ʩʤ
-1

 

ʄʦʥʛʫʥ-

ʊʘʡʛʘ 

(ʨ. 1) 

ʄʦʥʛʫʥ-

ʊʘʡʛʘ 

(ʨ. 9) 

ʉʫʪ-

ʍʦʣʴ  

(ʨ. 210) 

ɹʦʨʘ-

ʊʘʡʛʘ 

(ʨ.211) 

ʍʦʥʜʝʨ- 

ʛʝʡ 

(ʨ. 80) 

ʂʘʨʘ-

ʍʦʣʴ 

(ʨ.171) 

ɸʣʘʰ 

(ʨ. 191) 

3400 3455 3453 3416 3439 3431 3432 3457 

2920 2930 2926 2928 2920 2922 2928 2938 

2860 2866 2857 2853 2856 2854 2854 2859 

1700 1710 1714 1709 1715 1715 1721 1712 

1600 1636 1646 1633 1699 1620 1662 1638 

1500 1541 1559 1554 1558 1547 1553 1524 

1400 1409 1422 1405 1455 1412 1443 1410 

1300 1377 ï 1389 1399 1378 ï 1370 

1200 1246 1234 1248 1252 1252 1239 1221 

1000- 

1100 

1119 

1057 

1128 1053 1079 1038 1037 1102 
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ʀ ʭʦʪʷ ʩʧʝʢʪʨʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʩ ʚ 

ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪʘʭ, ʥʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʩ ʫ ʥʠʭ ʘʥʘʣʦʛʠʯʥʦ (ʪʘʙʣ. 13). 

ɼʣʷ ʚʩʝʭ ɻʂ ʧʦʯʚ ʊʫʚʳ ʭʘʨʘʢʪʝʨʥʘ ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʚ 

ʦʙʣʘʩʪʠ 3400 ʩʤ
ï1
, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʆʅ ʛʨʫʧʧ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʤʠ ʚʦʜʦʨʦʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʘ ʪʘʢʞʝ ʦ ʥʘʣʠʯʠʠ 

NH-ʛʨʫʧʧ ʚ ʜʠʘʧʘʟʦʥʝ 3195ī3210 ʩʤ
-1
. ʇʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ ʚʳʜʝʣʷʶʪʩʷ 

ʩʜʚʦʝʥʥʳʝ ʧʦʣʦʩʳ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 2920 ʠ 2860 ʩʤ
-1
, ʬʠʢʩʠʨʫʶʱʠʭ 

ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉʅ2ï ʠ ʉʅ3ï ʛʨʫʧʧ. ʕʪʠ ʧʦʣʦʩʳ ʦʯʝʥʴ ʥʝʦʜʠʥʘʢʦʚʳ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʨʠʯʝʤ ʚ ʧʦʯʚʘʭ ʛʫʤʠʜʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʭ ʧʨʦʷʚʣʝʥʠʷ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʯʚʘʭ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʚʣʠʷʥʠʠ ʤʝʨʟʣʦʪʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʧʦʣʦʩ ʙʣʠʟʢʘ ʢ ʧʦʯʚʘʤ ʛʫʤʠʜʥʳʭ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ɻʂ ʧʦʯʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʪʝʧʣʳʭ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ, 

ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʩʣʘʙʳʤ ʠʭ ʧʨʦʷʚʣʝʥʠʝʤ (ʨʠʩ. 12ï18). 

ʀʥʪʝʥʩʠʚʥʳʝ ʧʦʣʦʩʳ ʚ ʦʙʣʘʩʪʷʭ 2920 ʠ 2860 ʩʤ
-1
, 1000ī1150 ʩʤ

-1
, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʘʣʠʬʘʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʧʦʯʚʘʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʚ ʥʠʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ (ʨʠʩ. 12, ʪʘʙʣ. 13). ɺ ʦʙʣʘʩʪʠ 

1000ī1150 ʩʤ
-1 
ʚ ʩʧʝʢʪʨʝ ɻʂ ʵʪʦʡ ʧʦʯʚʳ ʥʘʙʣʶʜʘʶʪʩʷ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ 

ʧʦʣʦʩʳ ʧʨʠ 1089 ʩʤ
-1
, 1048 ʩʤ

-1
, ʢʦʪʦʨʳʝ ʩʦʦʪʥʦʩʷʪ c ʉīʆʆ

ī
 ʩʚʷʟʷʤʠ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʙʣʘʩʪʴ 1600ī1720 ʩʤ
-1 
ʚ ɻʂ ʜʘʥʥʦʡ ʧʦʯʚʳ 

ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʚ ʥʠʭ ʥʝʙʦʣʴʰʦʡ 

ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ (ʨʠʩ. 13). 

 

ʈʠʩ.12. ʀʂ-ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʡ ʧʦʯʚʳ  

ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ-I (ʨ. 1) 
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ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʦʛʣʝʝʥʥr ʭ ʧʦʯʚ ʢʣʶʯʝʚʦʛʦ 

ʫʯʘʩʪʢʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ-I, ʨ. 9 (ʨʠʩ. 13) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʣʦʩ ʚ ʟʦʥʝ 2920 ʩʤ
-1
 ʠ 2860 ʩʤ

-1
 ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤʠ 

ʧʦʣʦʩʘʤʠ ʚ ʦʙʣʘʩʪʠ 1716 ʩʤ
-1
 ʠ 1642 ʩʤ

-1
, ʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʣʦʩʳ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1234ï1129 ʩʤ
-1
, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʧʨʠʩʫʪʩʪʚʠʝ 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ.  

 

 
ʈʠʩ. 13. ʀʂ-ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʡ ʦʛʣʝʝʥʥʦʡ ʧʦʯʚ r 

ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ-I (ʨ. 9) 

 

ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʜʝʨʥʦʚʳʭ ʧʦʯʚ (ʨʠʩ. 14) 

ʦʪʣʠʯʘʶʪʩʷ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʝ, ʥʘʣʠʯʠʝʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʣʦʩ ʚ ʀʂ 

ʩʧʝʢʪʨʘʭ ʚ ʦʙʣʘʩʪʠ 2922 ʩʤ
-1 
ʠ 2860 ʩʤ

-1
. ʆʩʥʦʚʥʳʝ ʧʦʣʦʩʳ ʚ ʦʙʣʘʩʪʠ 1715 ʩʤ

-

1 
ʠ 1645 ʩʤ

-1
, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʣʝʥʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʉ=ʉ ʩʦʧʨʷʞʝʥʥʳʭ 

ʛʨʫʧʧ ʚ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʪʘʢʞʝ ʠʤʝʶʪ ʩʣʘʙʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

ʇʨʦʷʚʣʷʶʪʩʷ ʧʦʣʦʩʳ ʧʨʠ 1069 ʩʤ
-1 
ʠ 1043 ʩʤ

-1
 ʩʧʠʨʪʦʚʳʭ ʠ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ 

[ʉʆʆ]
ī
 ʩʚʷʟʝʡ.  

 

 
ʈʠʩ. 14. ʀʂ-ʩʧʝʢʪʨʳ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʡ ʜʝʨʥʦʚʦʡ ʧʦʯʚ r 

(ʢʣ. ʫʯ. ʉʫʪ-ʍʦʣʴ, ʨ. 207) 

 


