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ʈʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʣʦʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʦ-

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʉʨʝʜʥʝʨʫʩʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ. ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʬʘʮʠʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʝʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ 

ʛʨʘʙʝʥʦʦʙʨʘʟʫʶʱʠʭ ʩʙʨʦʩʦʚ ʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʧʣʘʩʪʦʚ, ʩʣʫʞʠʚʰʠʭ ʣʦʢʘʣʴʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʣʘʩʪʠʢʠ. 

 

ɺʟʘʠʤʦʩʚʷʟʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʦʩʘʜʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʨʘʟʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ï ʦʪ ʦʙʱʝʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʦʙʣʘʩʪʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʜʦ 

ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʦʪ 

ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʥʦʩʘ ʢ ʝʛʦ ʬʠʢʩʘʮʠʠ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʧʦʨʦʜʫ. ɺʩʝ ʵʪʠ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ï 

ʜʣʠʪʝʣʴʥʳʝ ʠʣʠ ʛʝʦʣʦʛʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʳʝ ʩʦʙʳʪʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʩʪʦʣʴ ʞʝ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʊʝʨʤʠʥ ʵʪʦʪ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ, ʭʦʪʷ ʠʤʝʥʥʦ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʠ ʵʥʝʨʛʝʪʠʢʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʦʩʘʜʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʊʉʉ) ʧʦʥʠʤʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʫʯʘʩʪʠʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ 

ʪʝʢʪʦʥʦʟʘʚʠʩʠʤʘʷ (ʪʝʢʪʦʩʝʢʚʝʥʪʥʘʷ) ʩʝʜʠʤʝʥʪʘʮʠʷ ʠʣʠ ʚʳʨʘʞʝʥʥʘʷ ʚ ʦʩʘʜʦʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʪʝʢʪʦʥʠʢʘ. 

ʈʘʟʥʦʧʦʨʷʜʢʦʚʦʩʪʴ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʝʣʷʝʪ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ 

ʊʉʉ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʟʥʳʝ ʧʦ ʦʙʲʝʤʫ ʩʪʨʫʢʪʫʨʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ. ʊʘʢ, ʩ 

ʛʣʦʙʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʦʡ ʩʚʷʟʘʥʦ ʨʘʟʚʠʪʠʝ ʊʉʉ ʚ ʤʘʩʰʪʘʙʘʭ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʩ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ï ʧʨʦʚʠʥʮʠʡ ʠ ʠʭ ʯʘʩʪʝʡ. ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ 

ʣʦʢʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʪ.ʝ. ʤʝʩʪʥʘʷ ʨʝʘʢʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʥʘ ʧʦʣʝ 

ʥʘʧʨʷʞʝʥʠʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ (ʨʝʛʠʦʥʘʣʴʥʦʛʦ) ʫʨʦʚʥʷ. ʀʤʝʥʥʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʷʶʪ 

ʛʝʦʤʝʪʨʠʶ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʠ  ʫʩʣʦʚʠʷ ʩʝʜʠʤʝʥʪʘʮʠʠ ʚ ʥʠʭ. 
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ɺʣʠʷʥʠʝ ʣʦʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʠ ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʪʯʸʪʣʠʚʦ ʧʨʦʷʚʣʝʥʦ ʚ ʛʨʘʙʝʥʘʭ ʉʨʝʜʥʝʨʫʩʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ ī 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʨʠʬʪʦʛʝʥʥʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʩʦʩʪʘʚʝ ʉʨʝʜʥʝʨʫʩʩʢʦ-ɹʝʣʦʤʦʨʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʚʣʘʢʦʛʝʥʘ ʩʚʷʟʘʥʦ ʩ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʨʘʩʩʣʦʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʟʘ ʩʯʝʪ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʜʚʠʛʦʚ ʥʘ 

ʜʦʧʣʠʪʥʦʤ (ʜʦʧʦʟʜʥʝʚʝʥʜʩʢʦʤ) ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʧʣʘʪʬʦʨʤʳ [ʏʘʤʦʚ ʠ ʜʨ., 2010; ʏʘʤʦʚ, 2013]. 

ʃʦʢʘʣʴʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʦʧʨʝʜʝʣʠʣʠ ʝʛʦ ʨʝʘʢʮʠʶ ʥʘ ʧʨʠʣʦʞʝʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʨʠʚʝʣʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠ 

ʨʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʦʙʦʩʦʙʣʝʥʥʳʭ ʧʨʠʩʜʚʠʛʦʚʳʭ ʛʨʘʙʝʥʦʚ. ʇʨʠ ʦʙʱʝʤ ʩʭʦʜʩʪʚʝ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʛʨʘʙʝʥʦʚ ʷʚʣʷʣʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʣʠʷʥʠʝ ʣʦʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʷʚʠʣʦʩʴ ʚ ʚʘʨʠʘʮʠʷʭ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʝʨʦʮʚʝʪʥʳʭ ʠ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʘʨʢʦʟʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʤʦʣʦʢʦʚʩʢʦʡ 

ʩʝʨʠʠ ʥʝʦʧʨʦʪʝʨʦʟʦʷ. ʅʘ ʬʦʥʝ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʣʘʩʪʦʛʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʚʳʷʚʣʝʥʦ ʨʝʟʢʦʝ 

ʦʙʦʛʘʱʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʚʘʣʦʚ ʦʩʘʜʦʯʥʦʛʦ ʨʘʟʨʝʟʘ ʦʩʪʨʦʫʛʦʣʴʥʳʤʠ ʟʝʨʥʘʤʠ ʵʧʠʜʦʪʘ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʧʝʩʯʘʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 35-95%. ʄʦʱʥʦʩʪʴ ʪʘʢʠʭ 

çʵʧʠʜʦʪʦʚʳʭ ʠʥʪʝʨʚʘʣʦʚè ʚʘʨʴʠʨʫʝʪ ʦʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʜʦ 2000 ʤ, ʘ ʠʭ ʧʦʣʦʞʝʥʠʝ ʠ 

ʤʦʱʥʦʩʪʠ ʚ ʨʘʟʨʝʟʘʭ ʛʨʘʙʝʥʦʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. 

ʈʷʜ ʧʨʠʟʥʘʢʦʚ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʩʪʦʡʢʦʩʪʴ ʵʧʠʜʦʪʘ ʚ ʟʦʥʝ ʛʠʧʝʨʛʝʥʝʟʘ, ʥʝʦʢʘʪʘʥʥʦʩʪʴ 

ʠ ʩʚʝʞʠʡ ʦʙʣʠʢ ʦʙʣʦʤʢʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʚʥʦʩʦʤ ʵʧʠʜʦʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʧʦʨʦʜʦʦʙʨʘʟʫʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʧʠʜʦʪʦʚʳʭ 

ʘʥʦʤʘʣʠʡ ʟʘ ʩʯʝʪ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʘʟʚʠʪʠʷ ʉʨʝʜʥʝʨʫʩʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ, ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʫʶʱʠʭ ʝʛʦ ʛʨʘʙʝʥʦʚ, ʩʪʨʦʝʥʠʷ ʠ 

ʩʦʩʪʘʚʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʳ ʧʦʟʚʦʣʠʣ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʣʘʩʪʠʢʠ ʷʚʣʷʣʠʩʴ ʦʙʦʛʘʱʝʥʥʳʝ ʵʧʠʜʦʪʦʤ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʩʨʝʜʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʚ ʚʠʜʝ ʘʥʦʤʘʣʴʥʳʭ ʧʦ ʧʝʪʨʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʣʘʩʪʦʚ [ʏʘʤʦʚ ʠ ʜʨ., 2010]. ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʨʝʙʦʚʘʣʦ 

ʜʝʪʘʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, 

ʩʦʛʣʘʩʫʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʤʳʚʘ ʠ ʧʦʣʦʞʝʥʠʝ ʦʙʦʛʘʱʝʥʥʳʭ 

ʵʧʠʜʦʪʦʤ ʠʥʪʝʨʚʘʣʦʚ ʚ ʦʩʘʜʦʯʥʦʤ ʨʘʟʨʝʟʝ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʠ ʟʝʨʝʥ ʵʧʠʜʦʪʘ ʠʟ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʠ ʦʩʘʜʢʦʚ ʧʦʢʘʟʘʣ ʠʭ 

ʧʦʣʥʦʝ ʩʭʦʜʩʪʚʦ. ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʢʨʠʩʪʘʣʣʳ ʠ ʟʸʨʥʘ ʦʙʥʘʨʫʞʠʚʘʶʪ ʩʭʦʜʥʳʡ ʛʘʙʠʪʫʩ, 

ʨʘʟʤʝʨʳ ʠ ʦʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʈʘʩʯʸʪ ʢʨʠʩʪʘʣʣʦʭʠʤʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʘʤʠ ʤʠʥʝʨʘʣʴʥʳʝ 

ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʜʛʨʫʧʧʝ ʢʣʠʥʦʮʦʠʟʠʪʘ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ 
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ʤʠʥʝʨʘʣʦʚ ʛʨʫʧʧʳ ʵʧʠʜʦʪʘ [ɸʤʙʨʫʩʪʝʨ ʠ ʜʨ., 2006]. ʀ ʢʨʠʩʪʘʣʣʳ ʠ ʟʝʨʥʘ ʩʦʜʝʨʞʘʪ 25-30% 

ʧʠʩʪʘʮʠʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ ʵʧʠʜʦʪʘ, ʦʙʨʘʟʫʶʱʝʛʦ 

ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʙʠʦʪʠʪʫ ʠ ʘʤʬʠʙʦʣʫ ʚ ʫʩʣʦʚʠʷʭ ʯʘʩʪʠʯʥʦʛʦ ʧʣʘʚʣʝʥʠʷ [Dawes, Evans, 

1991; Schmidt, Thompson, 1996; Tulloch, 1979; ʇʨʠʙʘʚʢʠʥ ʠ ʜʨ., 2010].  

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʚ ʦʩʘʜʦʯʥʦʤ ʨʘʟʨʝʟʝ ʦʙʦʛʘʱʝʥʥʳʭ ʵʧʠʜʦʪʦʤ ʠʥʪʝʨʚʘʣʦʚ 

ʫʜʘʣʦʩʴ ʦʙʲʷʩʥʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʩʤʝʩʪʠʪʝʣʝʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ 

ʩʙʨʦʩʦʚ ʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʧʣʘʩʪʦʚ, ʩʣʫʞʠʚʰʠʭ ʣʦʢʘʣʴʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʣʘʩʪʠʢʠ. ʕʪʦʪ ʞʝ ʬʘʢʪʦʨ ʚʣʠʷʣ ʥʘ ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʵʚʦʣʶʮʠʶ ʙʘʩʩʝʡʥʦʚ ʩʝʜʠʤʝʥʪʘʮʠʠ. ʇʨʠ ʩʝʢʫʱʠʭ ʩʙʨʦʩʘʭ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʣʫʯʘʷʭ ʧʦʣʦʛʦʛʦ ʟʘʣʝʛʘʥʠʷ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʧʣʘʩʪʦʚ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʨʘʙʝʥʳ ʩ 

ʨʝʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʨʝʜʝʣʦʤ ʧʦʛʨʫʞʝʥʠʷ (ʤʦʣʦʢʦʚʩʢʠʡ ʪʠʧ). ɿʜʝʩʴ ʧʦʛʨʫʞʝʥʠʝ 

ʧʦʨʦʜ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʙʦʣʝʝ ʧʣʦʪʥʳʡ ʘʤʬʠʙʦʣʠʪʦʚʳʡ ʩʫʙʩʪʨʘʪ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ 

ʩʠʣʘʤʠ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ. ʇʨʠ ʥʝʠʟʤʝʥʥʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ 

ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʝʣʘ ʧʦʛʨʫʞʝʥʠʷ ʛʨʘʙʝʥʳ ʵʪʦʛʦ ʪʠʧʘ ʠʩʧʳʪʳʚʘʣʠ ʣʘʪʝʨʘʣʴʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʥʘʢʦʧʣʝʥʠʶ ʨʝʛʨʝʩʩʠʚʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ 

ʥʝʦʙʨʘʪʠʤʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʦʟʝʨʥʳʭ ʢ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ. ɼʣʷ ʵʪʦʛʦ 

ʪʠʧʘ ʛʨʘʙʝʥʦʚ ʭʘʨʘʢʪʝʨʥʦ ʦʜʥʦʘʢʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢʣʘʩʪʠʢʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨʳ. ʕʥʝʨʛʝʪʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʦʝ ʨʘʟʚʠʪʠʝ ʩʙʨʦʩʦʚ 

ʚʜʦʣʴ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʧʣʘʩʪʦʚ (ʨʦʩʣʷʪʠʥʩʢʠʡ ʪʠʧ) ʥʝ ʥʘʨʫʰʘʣʦ ʠʟʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʠ ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʟʢʠʭ ʛʣʫʙʦʢʠʭ ʛʨʘʙʝʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʙʩʪʘʥʦʚʢʠ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʨʘʜʠʢʘʣʴʥʦ ʥʝ ʠʟʤʝʥʷʣʠʩʴ ʩʦ ʚʨʝʤʝʥʝʤ. ʇʦʩʪʫʧʣʝʥʠʝ ʵʧʠʜʦʪʘ ʧʨʦʜʦʣʞʘʣʦʩʴ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʘʢʢʦʤʦʜʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʛʨʝʩʩʠʚʥʦʝ 

ʫʛʣʫʙʣʝʥʠʝ ʛʨʘʙʝʥʘ ʧʦʩʪʦʷʥʥʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʘʢʪʠʚʥʦʩʪʴ ʝʛʦ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 
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ʅʘ ʦʩʥʦʚʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʫʯʝʥʠʷ ʢʝʨʥʘ, ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʘ ʪʠʧʠʟʘʮʠʷ ʨʘʟʨʝʟʦʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʙʦʙʨʠʢʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʧʣʘʩʪ ɹ2) ʚ 

ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʈʷʟʘʥʦ-ʉʘʨʘʪʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ɾʠʛʫʣʝʚʩʢʦ-ʇʫʛʘʯʝʚʩʢʦʛʦ ʩʚʦʜʘ. ʉʦʩʪʘʚʣʝʥʥʳʝ 

ʪʠʧʦʚʳʝ ʨʘʟʨʝʟʳ ʢʦʨʨʝʢʪʠʨʫʶʪ ʨʘʥʝʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ ʥʝʬʪʝʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʛʝʥʥʦʛʦ 

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʅɻʂ ʠ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ ʦʪʨʘʞʘʝʪ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʙʘʩʩʝʡʥʘ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ, ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʪʠʧʠʟʘʮʠʷ ʨʘʟʨʝʟʦʚ 

ʩʢʚʘʞʠʥ, ʦʪʨʘʞʘʶʱʘʷ ʤʦʱʥʦʩʪʥʳʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ.  

ɹʦʙʨʠʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʝʪʩʷ ʚ ʨʘʟʨʝʟʘʭ 

ʤʥʦʛʠʭ ʩʢʚʘʞʠʥ, ʦʪʩʫʪʩʪʚʫʷ ʣʠʰʴ ʥʘ ʩʝʚʝʨʝ ʉʘʨʘʪʦʚʩʢʦʛʦ ʇʨʘʚʦʙʝʨʝʞʴʷ. ɺ ʧʨʝʜʝʣʘʭ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʦʙʨʠʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ: ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʫʛʣʝʡ ʠ ʠʟʚʝʩʪʥʷʢʦʚ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʥʝʚʳʜʝʨʞʘʥʥʦʩʪʴ ʧʦ ʧʣʦʱʘʜʠ, ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʫʜʘʝʪʩʷ 

ʥʘʤʝʪʠʪʴ ʪʨʠ ʪʠʧʘ ʨʘʟʨʝʟʦʚ. 

ʂ ʧʝʨʚʦʤʫ ʪʠʧʫ ʨʘʟʨʝʟʦʚ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʨʘʟʨʝʟʳ ʩʣʦʞʝʥʥʳʝ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʠʤʝʶʱʠʝ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʘʥʥʳʡ ʪʠʧ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʝʜʝʣʘʭ ʈʷʟʘʥʦ-ʉʘʨʘʪʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʟʘʭʚʘʪʳʚʘʝʪ ʧʨʠʣʝʛʘʶʱʠʝ ʶʛʦ-

ʟʘʧʘʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ɾʠʛʫʣʝʚʩʢʦʛʦ ʩʚʦʜʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʘʟʨʝʟʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʤʦʛʦ ʧʝʩʯʘʥʦʛʦ ʧʣʘʩʪʘ ʤʦʱʥʦʩʪʴʶ 1,5-4,0 ʤ ʚ 
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ʦʩʥʦʚʘʥʠʠ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʢʘʨʦʪʘʞʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʠʥʪʝʨʚʘʣʦʤ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʇʉ ʠ ɻʂ ʠ ʧʦʥʠʞʝʥʥʳʭ ï ʂʉ ʠ ʅɻʂ. 

ʇʝʩʯʘʥʠʢʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ. ʉʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʰʠʨʦʢʦ ʠ ʯʘʱʝ 

ʚʩʝʛʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʩʥʦʚʘʥʠʶ ʛʦʨʠʟʦʥʪʘ. ʇʦ ʩʦʩʪʘʚʫ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʳʝ, 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʝʪ 77-99%. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʰʣʠʬʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʮʝʤʝʥʪʘ ʠ ʩʤʝʰʘʥʥʳʡ ʝʛʦ ʩʦʩʪʘʚ. ʉ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢ ʩʦʜʝʨʞʘʥʠʝ ʮʝʤʝʥʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 30% ʜʦ 10%. ʅʘ ʩʝʚʝʨʝ, ʟʘʧʘʜʝ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʇʨʘʚʦʙʝʨʝʞʴʷ ʦʥ ʚ ʦʩʥʦʚʥʦʤ ʛʣʠʥʠʩʪʳʡ, ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʧʦʷʚʣʷʝʪʩʷ 

ʢʘʨʙʦʥʘʪʥʳʡ ʮʝʤʝʥʪ. ɺ ʩʤʝʰʘʥʥʳʭ ʨʘʟʥʦʩʪʷʭ (ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ), ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʢʘʨʙʦʥʘʪʥʳʤ, ʩʦʩʪʘʚʣʷʷ 60-70%. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʦʜ ʙʦʙʨʠʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʧʝʩʯʘʥʠʢʠ ʩʦ ʩʣʦʠʩʪʦʡ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʚʦʣʥʠʩʪʘʷ ʠ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ) ʠ ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʩʣʦʠʩʪʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʥʝʡʥʦʡ (ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ) ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ. 

ʃʠʥʝʡʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʧʦʨʦʜʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ, 

ʦʙʨʘʟʫʶʱʝʛʦ ʚʤʝʩʪʝ ʩ ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ʪʦʥʢʠʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʦʡʢʠ. 

ɸʣʝʚʨʦʣʠʪʳ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʩʣʦʞʝʥʳ ʩʨʝʜʥʝ- ʠ ʧʣʦʭʦ 

ʩʦʨʪʠʨʦʚʘʥʥʳʤ, ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʪʘʥʥʦʩʪʠ, ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʎʝʤʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʡ, ʧʦʨʦʚʦʛʦ ʪʠʧʘ, ʛʣʠʥʠʩʪʳʡ ʧʦ 

ʩʦʩʪʘʚʫ. ɸʣʝʚʨʦʣʠʪʳ ʧʣʦʪʥʳʝ, ʢʨʝʧʢʠʝ, ʩ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ. ɸʨʛʠʣʣʠʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʢʨʝʧʦʩʪʴʶ, ʩ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʪʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ. 

ʇʦ ʫʩʣʦʚʠʷʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʨʘʟʦʚʘʥʠʷʤ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ ʩ ʘʢʪʠʚʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʠ ʤʥʦʛʦʢʨʘʪʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɺʪʦʨʦʡ ʪʠʧ ʨʘʟʨʝʟʘ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ ʧʝʨʚʳʤ, ʥʘʭʦʜʠʪʩʷ ʩ ʥʠʤ ʚ 

ʘʩʩʦʮʠʘʮʠʠ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʘʥʥʳʡ ʪʠʧ 

ʨʘʟʨʝʟʘ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʶʞʥʦʡ ʯʘʩʪʠ ɾʠʛʫʣʝʚʩʢʦ-ʇʫʛʘʯʝʚʩʢʦʛʦ ʩʚʦʜʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. 

ʇʝʩʯʘʥʠʢʠ ʛʦʨʠʟʦʥʪʘ ʦʪ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʜʦ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, 

ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ. ɿʸʨʥʘ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʦʙʣʦʤʢʠ ʢʨʝʤʥʝʚʳʭ 

ʧʦʨʦʜ ʯʘʱʝ ʠʤʝʶʪ ʫʛʣʦʚʘʪʦʦʢʘʪʘʥʥʫʶ ʬʦʨʤʫ. ʀʥʦʛʜʘ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʢʦʥʬʦʨʤʥʦʛʦ ʪʠʧʘ 

ʮʝʤʝʥʪʘʮʠʠ ʦʢʘʪʘʥʥʦʩʪʴ ʟʸʨʝʥ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ. ʊʝʢʩʪʫʨʳ ʚ ʧʝʩʯʘʥʠʢʘʭ ʨʘʟʣʠʯʥʳʝ: 

ʢʦʩʦʩʣʦʠʩʪʘʷ (L15, 20Á), ʨʝʞʝ ʤʘʩʩʠʚʥʳʝ, ʥʝʷʩʥʦʩʣʦʠʩʪʳʝ ʩʦ ʩʣʝʜʘʤʠ ʦʧʦʣʟʘʥʠʷ ʦʩʘʜʢʘ. ɺ 

ʧʝʩʯʘʥʠʢʘʭ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʘʣʝʚʨʠʪʦʚʦ-
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ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʠ ʪʦʥʢʠʝ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ ʫʛʣʝʡ. ʇʦ ʧʣʦʩʢʦʩʪʷʤ ʥʘʩʣʦʝʥʠʡ ʦʪʤʝʯʘʶʪʩʷ 

ʤʝʣʢʠʝ ʦʙʫʛʣʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ. ʇʝʩʯʘʥʠʢʠ ʦʙʣʘʜʘʶʪ ʤʝʞʟʝʨʥʦʚʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ. 

ʀʟʚʝʩʪʥʷʢʠ ʪʝʤʥʦ-ʩʝʨʳʝ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʛʣʠʥʠʩʪʳʝ, ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʜʝʪʨʠʪʘ (ʜʦ 30%) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʝʨʝʥ ʦʙʣʦʤʦʯʥʦʛʦ ʢʚʘʨʮʘ 

ʘʣʝʚʨʠʪʦʚʦʡ ʠ ʧʝʩʯʘʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʩ ʧʷʪʥʠʩʪʦʣʠʥʟʦʚʠʜʥʦʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ. ʊʝʢʩʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘ ʩʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʦʝʜʦʚ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʟʤʝʥʝʥʳ 

ʚʪʦʨʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʜʦʣʦʤʠʪʠʟʘʮʠʷ).  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʦʙʨʠʢʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʜʘʣʴʥʝʡ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʦʡ 

ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʠ ʩʣʘʙʦʡ ʚʦʣʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺ ʧʝʨʠʦʜ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʧʦʩʪʫʧʣʝʥʠʷ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʥʠʢʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʘʨʙʦʥʘʪʦʥʘʢʦʧʣʝʥʠʷ. 

ʊʨʝʪʠʡ ʪʠʧ ʨʘʟʨʝʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ɾʠʛʫʣʝʚʩʢʦ-

ʇʫʛʘʯʝʚʩʢʦʛʦ ʩʚʦʜʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʥʝʚʳʜʝʨʞʘʥʥʳʭ ʧʦ ʧʣʦʱʘʜʠ. 

ɸʨʛʠʣʣʠʪʳ ʪʸʤʥʦ-ʩʝʨʳʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʦʥʢʠʤʠ (ʜʦ 1-2 ʩʤ, ʝʜʠʥʠʯʥʦ (ʚ ʢʨʦʚʣʝ 

ʩʣʦʷ) ï ʜʦ 4 ʩʤ), ʯʘʩʪʦ ʣʠʥʟʦʚʠʜʥʳʤʠ, ʩʣʦʡʢʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʜʦ ʙʝʣʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. 

ɸʨʛʠʣʣʠʪʳ ʩʣʦʷ ʥʝʨʘʚʥʦʤʝʨʥʦ ʘʣʝʚʨʠʪʠʩʪʳʝ, ʩ ʘʣʝʚʨʠʪʦ-ʧʝʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʪʦʥʢʦʡ 

ʣʠʥʟʦʚʠʜʥʦʡ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʡʯʘʪʦʩʪʴʶ, ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʦʡ ʙʠʦʪʫʨʙʘʮʠʝʡ ʠ 

ʠʥʪʝʥʩʠʚʥʦ ʪʝʢʩʪʫʨʘʤʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʫʧʣʦʪʥʝʥʠʠ ʧʦʨʦʜ. ʅʝʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʪʝʢʩʪʫʨʳ 

ʦʧʦʣʟʘʥʠʷ, ʯʘʩʪʠʯʥʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʘʜʢʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʬʦʥʝ 

ʥʘʨʘʩʪʘʶʱʝʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʥʦʚʴ ʧʨʦʙʫʨʝʥʥʳʭ ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʠʧʦʚʳʭ ʨʘʟʨʝʟʦʚ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ (ʚʠʟʝʡʩʢʦʛʦ) ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʥʠ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʜʯʠʥʷʶʪʩʷ ʧʘʣʝʦʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʫ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʚʷʟʘʥʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʩ ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʯʝʨʪʘʤʠ ʩʪʨʦʝʥʠʷ ʙʘʩʩʝʡʥʘ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʦʩʘʜʢʦʚ. 

ɸʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʠʧʦʚ ʨʘʟʨʝʟʦʚ ï ʬʘʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʧʦʟʚʦʣʠʣ ʥʘʤ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʨʘʟʨʝʟʦʚ ʜʣʷ 

ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʋɺ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʤ ʚʪʦʨʦʡ ʪʠʧ ʨʘʟʨʝʟʘ, ʩ ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʢʘʢ ʟʘʣʝʞʠ ʘʥʪʠʢʣʠʥʘʣʴʥʦʛʦ ʪʠʧʘ, ʪʘʢ ʠ ʣʦʚʫʰʢʠ ʥʝʘʥʪʠʢʣʠʥʘʣʴʥʦʛʦ ʪʠʧʘ. 

ʇʦʩʣʝʜʥʠʝ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʦʥʘʭ ʚʳʢʣʠʥʠʚʘʥʠʷ ʧʣʘʩʪʦʚ ʥʘ ʙʦʨʪʘʭ 

ʧʨʦʛʠʙʦʚ. 
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ʃʠʪʝʨʘʪʫʨʘ: 

1. ɸʩʪʘʨʢʠʥ ʉ.ɺ., ɻʦʥʯʘʨʝʥʢʦ ʆ.ʇ., ʇʠʤʝʥʦʚ ʄ.ɺ. ʆʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʙʦʙʨʠʢʦʚʩʢʦʝ ʚʨʝʤʷ 

ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʈʫʩʩʢʦʡ ʧʣʠʪʳ // ʀʟʚʝʩʪʠʷ Cʘʨʘʪʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʦʚʘʷ ʩʝʨʠʷ. ʉʝʨʠʷ ʥʘʫʢʠ ʦ 

ɿʝʤʣʝ. 2013. ʊ.13, ʚʳʧ. 1. ʉ. 57 ï 62. 

 

 

ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɺʈɽʄɽʅʅʆɻʆ ʈɸʉʇʈɽɼɽʃɽʅʀʗ 

ɻɸʃʆɻɽʅʅʓʍ ʌʆʈʄɸʎʀʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ (ɼɸʅʅʓɽ ɸʅɸʃʀɿɸ 

ʂɸʈʊʓ ɻɸʃʆɻɽʅʅʓʍ ʌʆʈʄɸʎʀʁ ʄɸʉʐʊɸɹɸ 1:10 000 000) 

ɻ.ɸ. ɹʝʣʝʥʠʮʢʘʷ 

 

ɺʉɽɻɽʀ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, e-mail: ankudinovo@mail.ru 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʥʦʡ ʚʦ ɺʉɽɻɽʀ ʂʘʨʪʳ ʛʘʣʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʤʘʩʰʪʘʙʘ 1:10 000 000 ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʠʭ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ, ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʥʜʝʥʮʠʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʨʘʩʢʨʳʪʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ. 

 

ʂʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ɺʉɽɻɽʀ ʚʳʧʦʣʥʝʥʦ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʠʬʦʚʳʭ, 

ʩʦʣʝʥʦʩʥʳʭ ʠ ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ ʬʦʨʤʘʮʠʡ, ʚʢʣʶʯʘʶʱʝʝ ʪʨʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʬʦʨʤʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:10 000 000 [1]. 

ʆʜʠʥ ʠʟ ʠʪʦʛʦʚ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʨʘʩʢʨʳʪʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʬʦʨʤʘʮʠʡ ʢʘʞʜʦʛʦ ʪʠʧʘ ʚ ʦʩʥʦʚʥʳʭ 

ʛʝʦʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʈʦʩʩʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʪʦʛʠ ʘʥʘʣʠʟʘ, ʢʘʩʘʶʱʠʝʩʷ 

ʛʘʣʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ (ɻʌ).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʠʥʪʝʨʚʘʣʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ɻʌ (ʨʠʩ.). ʕʪʦ V2-D1, ʦʪʚʝʯʘʶʱʠʡ ʙʘʡʢʘʣʴʩʢʦ-

ʢʘʣʝʜʦʥʩʢʦʤʫ ʮʠʢʣʫ, ʠ D2-P ï ʛʝʨʮʠʥʩʢʦʤʫ, ʘ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ð ʧʦ ʜʚʘ ʙʦʣʝʝ 

ʫʟʢʠʭ ʫʨʦʚʥʷ: V2-ɭ2 ʠ S2-D1 ʚ ʧʝʨʚʦʤ ʠ D2-3 ʠ P1-2 ʚʦ ʚʪʦʨʦʤ. ɻʌ ʢʠʤʤʝʨʠʡʩʢʦʛʦ ʠ 

ʘʣʴʧʠʡʩʢʦʛʦ ʮʠʢʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʰʴ ʥʘ ʚʝʨʭʥʠʭ 

ʫʨʦʚʥʷʭ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ï J3 ʠ N-Q. 

ʉʨʝʜʠ ʚʝʱʝʩʪʚʝʥʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ɻʌ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʜʦʤʠʥʠʨʫʶʪ 

ʬʦʨʤʘʮʠʠ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʪʠʧʘ, ʨʘʟʚʠʪʳʝ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ɻʘʣʠʪʠʪʦʚʳʝ ʠ 

ʢʘʣʠʝʥʦʩʥʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʣʠʰʴ ʥʘ ʫʨʦʚʥʷʭ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɻʌ. ɼʣʷ 

ʧʝʨʤʩʢʦʛʦ ʫʨʦʚʥʷ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʵʪʠʭ ʪʠʧʦʚ ʛʘʣʦʛʝʥʝʟʘ, 

ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʞʝ ʬʦʨʤʘʮʠʠ ʨʝʜʢʦʛʦ ʩʫʣʴʬʘʪʥʦ-ʢʘʣʠʝʚʦʛʦ ʪʠʧʘ. ɻʌ ʩʫʣʴʬʘʪʥʦ- ʠ 



12 

 

ʢʘʨʙʦʥʘʪʥʦ-ʥʘʪʨʠʝʚʳʭ ʪʠʧʦʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ (ʭʦʪʷ ʠ ʚ ʥʝʩʦʧʦʩʪʘʚʠʤʦ 

ʤʘʣʳʭ ʤʘʩʰʪʘʙʘʭ) ʣʠʰʴ ʩʨʝʜʠ ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʂʘʨʪ-rʩʨʝʟʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʚʩʝʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʤʘʩʰʪʘʙʥʦʛʦ 

ʩʦʣʝʥʘʢʦʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ɻʌ ʨʘʟʥʳʭ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʠ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʠʧʦʚ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʩ 

ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ 

(ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʚ ʜʨʫʛʦʤ ʩʦʦʙʱʝʥʠʠ ʘʚʪʦʨʘ) ʦʥʠ ʧʦʟʚʦʣʠʣʠ ʚʦʩʩʦʟʜʘʪʴ ʚʧʦʣʥʝ 

ʦʪʯʝʪʣʠʚʫʶ ʢʘʨʪʠʥʫ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʠ ʠʩʪʦʨʠʠ ɻʌ ʈʦʩʩʠʠ ʠ ʫʪʦʯʥʠʪʴ ʨʷʜ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ. 

ʇʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ ɻʌ ʈʦʩʩʠʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʩʚʷʟʘʥʘ ʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ (ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʠ ʉʠʙʠʨʩʢʦʛʦ 

ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ, ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦ-ɹʘʨʝʥʮʝʚʩʢʦʛʦ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʠ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʧʦʩʪʛʝʨʮʠʥʩʢʦʛʦ) ʠ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʥʠʯʠʚʰʠʭ ʩ ʥʠʤʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ. ʂʘʞʜʳʡ ʠʟ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ʠ ʚ ʨʘʟʥʳʭ ʩʚʦʠʭ ʯʘʩʪʷʭ ʙʳʣ ʩʦʧʨʷʞʝʥ ʩ ʵʚʦʣʶʮʠʝʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʣʝʦʦʢʝʘʥʦʚ, 

ʦʧʨʝʜʝʣʷʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʭ ʧʘʣʝʦʦʢʨʘʠʥ ʠ ʚʣʠʷʚʰʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʦʣʝʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ. 

ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ɻʌ ʨʘʟʣʠʯʘʶʪʩʷ 

ʪʨʠ ʪʠʧʘ ʦʙʣʘʩʪʝʡ ʠ ʧʦʷʩʦʚ. 1. ɺʥʫʪʨʝʥʥʠʝ ʯʘʩʪʠ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ: ʤʘʢʩʠʤʫʤʳ ʛʘʣʦʛʝʥʝʟʘ  

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʚʥʫʪʨʠʢʦʪʠʥʝʥʪʘʣʴʥʳʤʠ ʧʘʣʝʦʨʠʬʪʦʛʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 2. ʇʦʛʨʘʥʠʯʥʳʝ 

ʧʦʷʩʘ (ʦʢʨʘʠʥʳ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ ʠ ʩʤʝʞʥʳʝ ʦʢʨʘʠʥʥʳʝ ʦʙʣʘʩʪʠ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ 

ʙʘʩʩʝʡʥʦʚ, ʪ.ʝ. ʟʦʥʳ ʚʟʘʠʤʦʧʝʨʝʭʦʜʘ): ɻʌ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ, ʦʥʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʥʠʢʘʣʠ ʟʜʝʩʴ ʚ ʙʘʩʩʝʡʥʘʭ ʩʤʝʥʷʚʰʠʭ ʜʨʫʛ ʜʨʫʛʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʘʣʝʦʦʙʩʪʘʥʦʚʦʢ: ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ, ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ, ʘʢʪʠʚʥʳʭ ʦʢʨʘʠʥ, 

ʢʦʣʣʠʟʠʦʥʥʳʭ. 3. ɺʥʫʪʨʝʥʥʠʝ ʦʙʣʘʩʪʠ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ ʧʦʷʩʦʚ: ɻʌ ʩʚʷʟʘʥʳ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʩ ʧʘʣʝʦʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘʤʠ ʠ ʪʘʢʞʝ ʚʦʟʥʠʢʘʣʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʵʚʦʣʶʮʠʠ. ɺ 

ʠʪʦʛʝ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ɻʌ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ 

ʧʘʣʝʦʨʠʬʪʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʠ ʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ) ʠ 

ʦʢʨʘʠʥʥʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʥʠʭ ɻʌ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ. ʆʙʣʘʩʪʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʫʛʣʳ 

ʧʣʘʪʬʦʨʤ: ʩʦʚʨʝʤʝʥʥʳʝ ʵʢʟʦʛʦʥʘʣʴʥʳʝ ʩʠʥʝʢʣʠʟʳ, ʦʪʚʝʯʘʶʱʠʝ ʙʳʣʳʤ ʫʛʣʘʤ 

ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʚʫʤʷ ʧʦʜʚʠʞʥʳʤʠ ʧʦʷʩʘʤʠ; ʪʘʢʦʚʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʨʫʧʥʝʡʰʠʭ ɻʌ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʛʝʦʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʫʤʤʘʨʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʨʦʷʚʣʝʥʠʷ 

ʛʘʣʦʛʝʥʝʟʘ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʵʪʘʧʘʤʠ ʠ ʩʪʘʜʠʷʤʠ ʨʘʟʚʠʪʠʷ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ (ʠʣʠ ʠʭ 
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ʯʘʩʪʝʡ), ʠʥʠʮʠʠʨʦʚʘʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. ɺʦʟʨʘʩʪ ʞʝ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʛʘʣʦʛʝʥʝʟʘ ʦʪʚʝʯʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʬʘʟʘʤ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ, ʤʝʥʝʝ ʤʘʩʰʪʘʙʥʳʭ ï ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʠʩʪʦʨʠʢʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ɻʌ ʈʦʩʩʠʠ ʚʳʷʚʠʣ ʨʷʜ ʦʙʱʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ, ʦʪʨʘʞʘʶʱʠʭ ʭʘʨʘʢʪʝʨ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚ ʮʝʣʦʤ ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ 

ʛʣʦʙʘʣʴʥʳʤʠ. ɻʣʘʚʥʳʝ ʠʟ ʥʠʭ: ʜʠʩʢʨʝʪʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ, ʬʠʢʩʠʨʫʶʱʠʡ ʩʪʘʜʠʘʣʴʥʦ-ʮʠʢʣʠʯʝʩʢʠʡ ʨʠʪʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ; ʟʘʢʦʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ɻʌ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ, ʦʪʨʘʞʘʶʱʠʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʥʳʭ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʥʳʭ ʨʘʥʛʦʚ; ʦʙʱʠʝ ʚʦʟʨʘʩʪʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʠ ʣʦʢʘʣʴʥʳʝ ʫʨʦʚʥʠ ʨʘʟʚʠʪʠʷ ɻʌ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ, ʧʦʜʯʠʥʝʥʥʳʝ ʦʙʱʠʤ 

ʠʥʪʝʨʚʘʣʘʤ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪʜʝʣʴʥʳʤ ʝʝ ʠʤʧʫʣʴʩʘʤ ʚ ʠʭ ʧʨʝʜʝʣʘʭ (ʠʣʠ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʙʨʘʤʣʝʥʠʠ); ʩʠʥʭʨʦʥʥʦʩʪʴ, ʢʦʨʨʝʣʠʨʫʝʤʦʩʪʴ ʠ ʟʘʢʦʥʦʤʝʨʥʘʷ ʚʦʟʨʘʩʪʥʘʷ 

ʤʠʛʨʘʮʠʷ ɻʌ ʚʥʫʪʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʦʤʘʩʰʪʘʙʥʳʭ 

ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ; ʛʝʦʭʠʤʠʯʝʩʢʘʷ çʩʧʝʮʠʘʣʠʟʘʮʠʷè ʦʪʜʝʣʴʥʳʭ ʵʧʦʭ, ʦʪʨʘʞʘʶʱʘʷ 

ʪʝʥʜʝʥʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʮʠʢʣʠʯʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʢʦʨʨʝʣʷʮʠʠ ʫʨʦʚʥʝʡ ʛʘʣʦʛʝʥʝʟʘ ʚ ʨʘʟʥʳʭ ʛʝʦʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ [1]: 1,2 ï ʫʨʦʚʥʠ ʛʘʣʦʛʝʥʝʟʘ (ʮʚʝʪ ʦʪʚʝʯʘʝʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʚʦʟʨʘʩʪʫ): 1 ï ʦʩʥʦʚʥʳʝ, 2 ï 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ; 3 ï ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʪʠʧʳ ɻʌ ʩ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʛʘʣʦʛʝʥʝʟʘ, ʨʘʟʚʠʪʳʝ ʥʘ ʜʘʥʥʦʤ 

ʫʨʦʚʥʝ (ʧʫʥʢʪʠʨʥʳʡ ʟʥʘʢ ï ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ): ʘ ï ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʡ, ʙ ï ʭʣʦʨʠʜʥʦ-
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ʥʘʪʨʠʝʚʳʡ, ʚ ï ʭʣʦʨʠʜʥʦ-ʢʘʣʠʝʚʳʡ, ʛ ï ʩʫʣʴʬʘʪʥʦ-ʢʘʣʠʝʚʳʡ, ʜ ï ʩʫʣʴʬʘʪʥʦ-ʥʘʪʨʠʝʚʳʡ, ʝ ï ʢʘʨʙʦʥʘʪʥʦ-

ʥʘʪʨʠʝʚʳʡ; 4 ï ʬʘʟʳ ʜʠʘʩʨʦʬʠʟʤʘ: 1 ï ʧʦʟʜʥʝʙʘʡʢʘʣʴʩʢʘʷ, 2 ï ʩʘʣʘʠʨʩʢʘʷ, 3 ï ʨʘʥʥʝʢʘʣʝʜʦʥʩʢʘʷ, 4 ï 

ʧʦʟʜʥʝʢʘʣʝʜʦʥʩʢʘʷ, 5 ï ʘʢʘʜʩʢʘʷ, 6 ï ʙʨʝʪʦʥʩʢʘʷ, 7 ï ʩʫʜʝʪʩʢʘʷ, 8 ï ʘʩʪʫʨʠʡʩʢʘʷ, 9 ï ʫʨʘʣʴʩʢʘʷ, 10 ï ʟʘʘʣʴʩʢʘʷ, 

11 ï ʧʬʘʣʴʮʩʢʘʷ, 12 ï ʨʘʥʥʝʢʠʤʤʝʨʠʡʩʢʘʷ, 13 ï ʧʦʟʜʥʝʢʠʤʤʝʨʠʡʩʢʘʷ, 14 ï ʘʚʩʪʨʠʡʩʢʘʷ, 15 ï ʣʘʨʘʤʠʡʩʢʘʷ, 16 ï 

ʧʠʨʝʥʝʡʩʢʘʷ, 17 ï ʩʘʚʩʢʘʷ ʠ ʜʫʥʘʡʩʢʘʷ, 18 ï ʘʪʪʠʯʝʩʢʘʷ, 19 ï ʢʘʚʢʘʟʩʢʘʷ 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɻ.ɸ. ɹʝʣʝʥʠʮʢʘʷ, ɸ.ʄ. ʂʘʨʧʫʥʠʥ, ʅ.ʅ. ʉʦʙʦʣʝʚ ʠ ʜʨ. ʈʠʬʦʚʳʝ, ʩʦʣʝʥʦʩʥʳʝ ʠ ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ 

ʬʦʨʤʘʮʠʠ ʈʦʩʩʠʠ / ʆʪʚ. ʨʝʜ.: ɻ.ɸ. ɹʝʣʝʥʠʮʢʘʷ, ʆ.ɺ. ʇʝʪʨʦʚ, ʅ.ʅ. ʉʦʙʦʣʝʚ. ʉʇʙ: ʠʟʜ-ʚʦ ɺʉɽɻɽʀ. 2015 (ʚ 

ʧʝʯʘʪʠ). 

 

 

ʋʊʆʏʅɽʅʀɽ ʄʆɼɽʃʀ ʄɽʉʊʆʈʆɾɼɽʅʀʗ ʉ ʋʏɪʊʆʄ ʕɺʆʃʖʎʀʀ 

ʄʆʃʆɼʆɻʆ ɹɸʉʉɽʁʅɸ ʆʂʈɸʀʅʓ ɸɿʀɸʊʉʂʆɻʆ ʂʆʅʊʀʅɽʅʊɸ  

ɺ.ɸ. ɺʘʥʠʥ, ʊ.ʄ. ʄʘʣʳʰʝʚʘ 

 

ʆʆʆ çʊʶʤʝʥʩʢʠʡ ʅʝʬʪʷʥʦʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨè, ʊʶʤʝʥʴ, e-mail: vavanin@rosneft.ru, 

tmmalysheva@rosneft.ru 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ 

ʫʪʦʯʥʸʥʥʘʷ ʤʦʜʝʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʝʸ ʩʚʷʟʴ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ.  

 

ʂʨʫʧʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʛʘʟʘ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʰʝʣʴʬʝ ʦʩʪʨʦʚʘ 

ʉʘʭʘʣʠʥ ʠ ʧʨʠʫʨʦʯʝʥʦ ʢ ʉʝʚʝʨʦ-ʉʘʭʘʣʠʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. ɺ ʩʪʨʦʝʥʠʠ ʙʘʩʩʝʡʥʘ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʤʝʟʦʟʦʡʩʢʠʝ ʠ ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʝ ʜʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʘ. 

ʅʠʞʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ (çʬʫʥʜʘʤʝʥʪè) ʩʣʦʞʝʥ ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 3,6 ʢʤ ʚ 

ʧʨʝʜʝʣʘʭ ʢʨʫʧʥʳʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʜʦ 10-12 ʢʤ ʚ ʧʨʦʛʠʙʘʭ (1). ʅʘ ʦʧʠʩʳʚʘʝʤʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩʢʚʘʞʠʥʘʤʠ ʥʝ ʚʩʢʨʳʪ.  

ʌʫʥʜʘʤʝʥʪ ʩ ʨʝʟʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʪ ʪʝʨʨʠʛʝʥʥʳʤʠ ʢʘʡʥʦʟʦʡʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʜʝʣʝʥʥʦʛʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʨʘʟʤʳʚʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ. 

ʂʘʡʥʦʟʦʡʩʢʘʷ ʪʦʣʱʘ ʉʝʚʝʨʦ-ʉʘʭʘʣʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ï ʢʨʫʧʥʘʷ ʢʣʠʥʦʬʦʨʤʥʘʷ ʧʨʠʟʤʘ 

ʦʩʘʜʢʦʚ ʧʨʦʛʨʘʜʘʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʜʝʣʴʪʳ ʇʘʣʝʦʘʤʫʨʘ 

ʥʘ ʚʦʩʪʦʢ.  

ʆʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʩʢʨʳʪʠʝʤ ʂʫʨʠʣʴʩʢʦʛʦ ʟʘʜʫʛʦʚʦʛʦ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʩʧʨʝʜʠʥʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
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ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʥʦʘʤʧʣʠʪʫʜʥʳʝ ʩʤʝʱʝʥʠʷ ʙʣʦʢʦʚ ʧʦ ʩʫʙʤʝʨʠʜʘʥʘʣʴʥʳʤ ʩʜʚʠʛʦʚʳʤ ʟʦʥʘʤ ʚ 

ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʉʨʝʜʠʥʥʦ-ʉʘʭʘʣʠʥʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʨʘʟʣʦʤ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ.  

ʇʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩ ʫʯʸʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʨʫʰʝʥʠʡ, ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ 

ʣʦʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʧʦʚʣʠʷʚʰʠʭ ʥʘ ʛʝʦʤʝʪʨʠʶ ʟʘʣʝʛʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʝʛʦ ʛʘʟʦʥʦʩʥʦʩʪʴ.  

ɸʚʪʦʨʘʤʠ  ʦʙʦʩʥʦʚʘʥ  ʣʦʢʘʣʴʥʳʡ ʨʘʟʤʳʚ ʚʝʨʭʥʝ-ʜʘʛʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʧʣʘʩʪʦʚ Dg-I 

ï Dg-II) ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʫʢʘʟʘʥʳ ʝʛʦ ʧʨʠʯʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʟʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʙʝʥʘ, ʝʛʦ ʦʯʝʚʠʜʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘ ʩʫʰʫ ʦʩʪʨʦʚʘ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʩʜʚʠʛʦʚ.  

ʋʪʦʯʥʸʥʥʘʷ ʤʦʜʝʣʴ ʦʙʥʘʨʫʞʠʚʘʝʪ ʙʦʣʴʰʫʶ ʩʚʷʟʥʦʩʪʴ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʧʣʦʱʘʜʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʯʝʤ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʨʘʥʝʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʯʘʣʴʥʳʭ ʟʘʧʘʩʦʚ (ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ), ʩ ʜʨʫʛʦʡ 

- ʥʘ ʧʨʦʛʥʦʟʥʳʝ ʪʝʤʧʳ ʠʭ ʚʳʨʘʙʦʪʢʠ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʣʝʞʝʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʙʫʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʩ ʜʣʠʥʦʡ ʩʪʚʦʣʘ ʙʦʣʝʝ 11 ʢʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʩʢʚʘʞʠʥ ʠʤʝʝʪ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʧʨʦʝʢʪʘ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʉʨʘʚʥʝʥʠʝ ʟʘʧʘʩʦʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʪʢʨʳʪʠʡ ʢ ʨʠʬʪʦʚʳʤ/ʧʨʠʨʠʬʪʦʚʳʤ 

ʟʦʥʘʤ.  

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʍʘʨʘʭʠʥʦʚ ɺ.ɺ.. ʅʝʬʪʝʛʘʟʦʚʘʷ ʛʝʦʣʦʛʠʷ ʉʘʭʘʣʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʄʦʩʢʚʘ. ʅʘʫʯʥʳʡ ʤʠʨ, 2010. 

 

 

ʀɿʆʊʆʇʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɿʅʆʌɸʎʀɸʃʔʅʓʍ ʈɸɿʈɽɿʆɺ ʅʀɾʅɽɻʆ 

ʊʆɸʈɸ ɺ ʖɻʆ-ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ ɿɸʇɸɼʅʆ-ʉʀɹʀʈʉʂʆɻʆ ʆʉɸɼʆʏʅʆɻʆ 

ɹɸʉʉɽʁʅɸ 

ʃ.ɻ. ɺʘʢʫʣʝʥʢʦ, ɸ.ʃ. ɹʝʡʟʝʣʴ, ʇ.ɸ. ʗʥ 

 

ʀʅɻɻ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, e-mail: VakylenkoLG@ipgg.sbras.ru 

 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʢʚʘʞʠʥ ʖʞʥʦ-ʇʳʞʠʥʩʢʘʷ-1 ʠ ɺʦʩʪʦʢ-3 ʨʘʩʩʤʦʪʨʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʪʦʛʫʨʩʢʦʡ ʠ ʠʣʘʥʩʢʦʡ ʩʚʠʪʘʭ ʶʛʦ-
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ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʦʪʚʝʯʘʶʱʠʭ ʨʘʥʥʝʪʦʘʨʩʢʦʤʫ ʛʣʦʙʘʣʴʥʦʤʫ ʙʝʩʢʠʩʣʦʨʦʜʥʦʤʫ 

ʩʦʙʳʪʠʶ (T-OAE). 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʘʤʢʘʭ ʩʦʙʳʪʠʡʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʧʨʦʷʚʣʝʥʠʷ ʨʷʜʘ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʭ ʙʠʦʩʬʝʨʥʳʭ ʩʦʙʳʪʠʡ ʚ ʤʝʟʦʟʦʝ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʪʦʘʨʩʢʠʡ ʢʨʠʟʠʩ c ʤʘʩʩʦʚʳʤ 

ʚʳʤʠʨʘʥʠʝʤ ʤʦʨʩʢʦʡ ʙʠʦʪʳ ʠ ʥʘʨʫʰʝʥʠʝʤ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʆʥ ʩʚʷʟʘʥ ʩ ʦʙʰʠʨʥʦʡ 

ʵʚʩʪʘʪʠʯʝʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʠ ʦʢʝʘʥʠʯʝʩʢʠʤ ʙʝʩʢʠʩʣʦʨʦʜʥʳʤ ʩʦʙʳʪʠʝʤ (T-ʆɸɽ). ʏʘʱʝ 

ʚʩʝʛʦ ʧʦʩʣʝʜʥʝʝ ʦʙʲʷʩʥʷʝʪʩʷ ʛʣʦʙʘʣʴʥʳʤ ʚʳʙʨʦʩʦʤ ʠʟʦʪʦʧʥʦ-ʣʝʛʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ 

ʠ ʛʠʜʨʦʩʬʝʨʫ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, 

ʧʦʪʝʧʣʝʥʠʶ ʢʣʠʤʘʪʘ, ʪʘʷʥʠʶ ʣʝʜʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʘʛʥʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʘʩʩʦʚʦʤʫ ʚʳʤʠʨʘʥʠʶ ʙʠʦʪʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ  

ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʨʩʢʠʭ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʛʣʠʥʠʩʪʳʭ ʪʦʣʱ [2 ʠ ʜʨ.]. ɺʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʪʘʢʦʛʦ ʨʦʜʘ ʩʦʙʳʪʠʷʭ ʥʝʩʝʪ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʫʛʣʝʨʦʜʘ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɹʠʦʩʬʝʨʥʳʡ-ʧʘʨʥʠʢʦʚʳʡ ʩʮʝʥʘʨʠʡ ʤʝʟʦʟʦʡʩʢʠʭ ʘʥʦʢʩʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʦʙʘʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʩʜʚʠʛʘ ʟʥʘʯʝʥʠʡ 13ʉʦʨʛ ʠ 
13ʉʢʘʨʙ [2]. ʀʟʫʯʝʥʠʝ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ, 

ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʜʣʷ ʤʦʨʩʢʠʭ ʚʝʨʭʥʝʧʣʠʥʩʙʘʭ-ʥʠʞʥʝʪʦʘʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʭ ʥʘ ʩʝʚʝʨʝ ɺʦʩʪʦʯʥʦʡ 

ʉʠʙʠʨʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʩʪʘʥʦʚʣʝʥ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʥʝʛʘʪʠʚʥʳʡ ʵʢʩʢʫʨʩ 13ʉʦʨʛ, 

ʜʦʩʪʠʛʘʶʱʠʡ 6ă [3]. ʅʘʰʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʣʦʩʴ ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʵʢʩʢʫʨʩʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʛʜʝ, ʚʩʣʝʜ ʟʘ ʢʦʣʣʝʢʪʠʚʦʤ ʩʠʙʠʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1], ʤʳ 

ʩʚʷʟʳʚʘʝʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʠʞʥʝʪʦʘʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩ ʢʨʫʧʥʳʤʠ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʦʟʝʨʘʤʠ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʦʝʜʠʥʷʚʰʠʤʠʩʷ ʩ ʤʦʨʝʤ ʚʦ ʚʨʝʤʷ ʠʥʛʨʝʩʩʠʡ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʨʘʟʨʝʟʳ ʪʦʛʫʨʩʢʦʡ ʠ ʠʣʘʥʩʢʦʡ ʩʚʠʪ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ ʖʞʥʦ-ʇʳʞʠʥʩʢʘʷ-1 ʠ ɺʦʩʪʦʢ-3. 

ɺ ʥʠʭ ʧʦʣʥʦʩʪʴʶ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʝʨʥʦʤ ʥʠʞʥʝʪʦʘʨʩʢʠʝ, ʘ ʪʘʢʞʝ ʧʦʜʩʪʠʣʘʶʱʠʝ 

ʚʝʨʭʥʝʧʣʠʥʩʙʘʭʩʢʠʝ ʠ ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʚʝʨʭʥʝʪʦʘʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʀʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʟʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʊʦʤʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʉʅʀʀɻɻʠʄʉ (ʉ.ʀ. ɻʦʣʳʰʝʚ, ʅ.ʃ. ʇʘʜʘʣʢʦ ʠ 

ʜʨ.) ʠ ʚ ʀʅɻɻ ʉʆ ʈɸʅ (ɸ.ʕ. ʂʦʥʪʦʨʦʚʠʯ ʠ ʜʨ.), ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʮʝʣʦʤ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ 

ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʧʦ ʠʟʦʪʦʧʥʦʤʫ ʩʦʩʪʘʚʫ ʫʛʣʝʨʦʜʘ ʆɺ ʢʠʪʝʨʙʶʪʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʢʨʠʪʝʨʠʠ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ, ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʬʪʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʨʦʜ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʠʥʛʝʥʝʪʠʯʥʦʩʪʠ 

ʥʝʬʪʷʥʳʭ ʟʘʣʝʞʝʡ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʠ ʪ.ʜ. ʆʜʥʘʢʦ, ʵʪʠ ʜʘʥʥʳʝ ʥʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚ ʘʩʧʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʢʩʢʫʨʩʘ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʝʨʦʜʘ.  
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ɺ ʖʞʥʦ-ʇʳʞʠʥʩʢʦʡ ʩʢʚ. 1 (ʋʩʪʴ-ʊʳʤʩʢʘʷ ʚʧʘʜʠʥʘ) ʥʠʞʥʝʪʦʘʨʩʢʘʷ ʪʦʛʫʨʩʢʘʷ ʩʚʠʪʘ 

ʚʳʜʝʣʝʥʘ ʚ ʠʥʪʝʨʚʘʣʝ 3073-3105 ʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɻʀʉ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ. 

ʆʥʘ ʦʪʥʝʩʝʥʘ ʢ ʛʣʠʥʠʩʪʦʤʫ ʪʠʧʫ ʨʘʟʨʝʟʘ ʢʠʪʝʨʙʶʪʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʩʣʦʞʝʥʘ 

ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʦʧʝʩʯʘʥʦʛʦ ʠ ʛʨʘʚʠʡʥʦʛʦ 

ʢʚʘʨʮʘ, ʬʦʨʤʠʨʫʶʱʠʭ ʪʦʥʢʫʶ ʧʦʣʦʛʦʚʦʣʥʠʩʪʫʶ, ʨʝʜʢʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʣʦʠʩʪʦʩʪʴ, ʙʣʠʟ 

ʧʦʜʦʰʚʳ ʥʘʨʫʰʝʥʥʫʶ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ 

ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʳ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʯʢʦʡ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʭ, ʚ 

ʦʩʥʦʚʥʦʤ ʤʘʩʩʠʚʥʳʭ ʪʝʤʥʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʩ ʝʜʠʥʠʯʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ, 

ʦʙʦʛʘʱʝʥʥʳʤʠ ʘʣʝʚʨʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʩʢʨʳʪʳ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ 

ʧʦʨʦʜʳ ʩ ʧʦʣʦʛʦʚʦʣʥʠʩʪʦ-, ʨʝʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʦʡ ʠ ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʘʤʠ. ɹʦʣʴʰʘʷ 

ʤʦʱʥʦʩʪʴ ʠ ʜʦʚʦʣʴʥʦ ʦʜʥʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʘʙʠʣʴʥʦʤ 

ʧʨʦʛʠʙʘʥʠʠ ʵʪʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʠ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʤ ʝʝ ʟʘʧʦʣʥʝʥʠʠ ʦʩʘʜʢʘʤʠ. 

ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʨʦʜʘ ʆɺ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʨʘʟʨʝʟʫ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʚʝʨʭʥʝʫʨʤʘʥʩʢʦʡ ʧʦʜʩʚʠʪʝ 13ʉ ʚʘʨʴʠʨʫʝʪ ʦʪ -24,2 ʜʦ -26,3ă, 

ʩʨʝʜʥʝʝ -25,3ă, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʫʤʫʩʦʚʦʤʫ ʪʠʧʫ ʆɺ. ɺ ʪʦʛʫʨʩʢʦʡ ʩʚʠʪʝ 13ʉ ʚʘʨʴʠʨʫʝʪ 

ʦʪ -26,5 ʜʦ -31,0ă, ʩʨʝʜʥʝʝ -28,2ă, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʧʨʦʧʝʣʝʚʦ-ʛʫʤʫʩʦʚʦʤʫ, ʩ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʦʣʝʡ ʩʘʧʨʦʧʝʣʝʚʦʡ ʦʨʛʘʥʠʢʠ, ʩʘʧʨʦʧʝʣʝʚʦʤʫ ʠ ʨʝʜʢʦ ʧʨʦʷʚʣʝʥʥʦʤʫ 

ʛʫʤʫʩʦʚʦ-ʩʘʧʨʦʧʝʣʝʚʦʤʫ ʪʠʧʘʤ ʆɺ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʵʢʩʢʫʨʩ 13ʉ, ʜʦʩʪʠʛʘʶʱʠʡ 4,5ă, 

ʚʳʨʘʞʝʥ ʥʝ ʦʯʝʥʴ ʯʝʪʢʦ, ʥʠʞʥʷʷ ʚʝʪʚʴ ʝʛʦ ʥʘʢʣʦʥʥʘʷ, ʦʪʚʝʯʘʶʱʘʷ ʧʦʩʪʝʧʝʥʥʦʤʫ 

çʦʙʣʝʛʯʝʥʠʶè ʫʛʣʝʨʦʜʘ. ʆʥ ʧʨʠʫʨʦʯʝʥ ʢ ʠʥʪʝʨʚʘʣʫ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʭ ʤʘʩʩʠʚʥʳʭ ʘʨʛʠʣʣʠʪʦʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ. 

ɺ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʘʥʘʣʦʛʦʤ ʪʦʛʫʨʩʢʦʡ ʷʚʣʷʝʪʩʷ ʠʣʘʥʩʢʘʷ 

ʩʚʠʪʘ, ʚʩʢʨʳʪʘʷ ʚ ʠʥʪʝʨʚʘʣʝ 3221-3262 ʤ, ʠ ʧʦʣʥʦʩʪʴʶ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʘʷ ʢʝʨʥʦʤ ʚ ʩʢʚ. 

ɺʦʩʪʦʢ-3. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʤ ʩʚʠʪʳ ʧʦʜʪʚʝʨʞʜʝʥ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ɸ.ɸ. ɻʦʨʷʯʝʚʦʡ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ - 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʙʣʠʢʘ, ʚʩʪʨʝʯʝʥʳ ʦʩʪʘʪʢʠ ʨʘʢʦʚʠʥ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ʉʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʘʯʝʢ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ, ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ, 

ʘʣʝʚʨʦ-ʘʨʛʠʣʣʠʪʦʚ, ʧʘʯʝʢ ʩ ʨʠʪʤʠʯʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ, ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤʦʱʥʳʭ ʧʘʯʝʢ ʘʣʝʚʨʦʣʠʪʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʠ ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʘ. 

ɸʨʛʠʣʣʠʪʳ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʝ ʠ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʘʩʩʠʚʥʳʝ, 

ʨʝʞʝ ʣʠʥʟʦʚʠʜʥʦ- ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 

ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʦʟʝʨʘ. ɺ ʙʦʣʝʝ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʥʪʝʨʚʘʣʳ ʨʘʟʨʝʟʘ 

ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʦʟʝʨʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʨʠʪʤʠʯʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠ 

ʚʦʣʥʠʩʪʦʣʠʥʟʦʚʠʜʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ʉʣʦʠʩʪʦʩʪʴ ʥʘʨʫʰʝʥʘ 

ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤʠ ʩʤʷʪʠʷʤʠ, ʨʝʞʝ ʚʥʝʜʨʝʥʠʷʤʠ, ʨʘʟʤʳʚʘʤʠ ʠ ʩʣʝʜʘʤʠ ʙʠʦʪʫʨʙʘʮʠʠ. ɺ 
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ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʫʛʣʠʩʪʳʝ ʫʯʘʩʪʢʠ, ʩ ʦʩʪʘʪʢʘʤʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʪʝʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʟʘʙʦʣʘʯʠʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ 

ʙʣʠʟʙʝʨʝʛʦʚʫʶ ʟʦʥʫ ʦʟʝʨʘ ʚʧʘʜʘʶʱʠʤʠ ʨʝʢʘʤʠ ʧʨʠʥʦʩʠʣʩʷ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ, 

ʬʦʨʤʠʨʦʚʘʚʰʠʡ ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʧʘʯʢʠ ʩ ʵʨʦʟʠʦʥʥʳʤʠ ʧʦʜʦʰʚʘʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʢʦʩʦʡ ʠ 

ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ.  

ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʨʦʜʘ ʆɺ ʚ ʧʦʜʩʪʠʣʘʶʱʝʡ ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʝ ʧʦ ʩʨʝʜʥʝʤʫ 

ʟʥʘʯʝʥʠʶ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʠʣʘʥʩʢʦʡ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ -25,3 ʠ 26,0ă. ɺ 

ʫʨʤʘʥʩʢʦʡ ʩʚʠʪʝ 13ʉ ʚʘʨʴʠʨʫʝʪ ʦʪ -24,2 ʜʦ -26,3ă, ʩʨʝʜʥʝʝ -25,3ă, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʛʫʤʫʩʦʚʦʤʫ ʠ ʨʝʜʢʦ ʧʨʦʷʚʣʝʥʥʦʤʫ ʛʫʤʫʩʦʚʦ-ʩʘʧʨʦʧʝʣʝʚʦʤʫ, ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʦʣʝʡ 

ʛʫʤʫʩʦʚʦʛʦ, ʪʠʧʘʤ ʆɺ. ɺ ʠʣʘʥʩʢʦʡ ʩʚʠʪʝ 13ʉ ʚʘʨʴʠʨʫʝʪ ʦʪ -23,8 ʜʦ -30,7ă, ʩʨʝʜʥʝʝ -26,0ă, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʫʤʫʩʦʚʦʤʫ, ʨʝʜʢʦ ʧʨʦʷʚʣʝʥʥʦʤʫ ʛʫʤʫʩʦʚʦ-ʩʘʧʨʦʧʝʣʝʚʦʤʫ ʠ 

ʩʘʧʨʦʧʝʣʝʚʦʤʫ ʪʠʧʘʤ ʆɺ. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʵʢʩʢʫʨʩ 13ʉ, ʜʦʩʪʠʛʘʶʱʠʡ 5-6ă, ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʭ ʤʘʩʩʠʚʥʳʭ ʘʨʛʠʣʣʠʪʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʥʥʝʤ ʪʦʘʨʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ʧʨʠʯʝʤ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʖʞʥʦ-ʇʳʞʠʥʩʢʦʡ ʩʢʚ. 1, ʚʦʟʤʦʞʥʦ, ʩʫʱʝʩʪʚʦʚʘʣ ʤʦʨʩʢʦʡ 

ʟʘʣʠʚ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʤʝʥʷʚʰʠʡʩʷ ʦʙʩʪʘʥʦʚʢʘʤʠ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ, ʘ ʚ ʨʘʡʦʥʝ ʩʢʚ. ɺʦʩʪʦʢ-3 

ʧʨʝʦʙʣʘʜʘʣʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ (ʦʟʝʨʥʳʝ) ʦʙʩʪʘʥʦʚʢʠ ʩ ʨʝʜʢʠʤʠ ʠʥʛʨʝʩʩʠʷʤʠ ʤʦʨʷ. 

ʅʝʛʘʪʠʚʥʳʡ ʵʢʩʢʫʨʩ 13ʉ, ʭʦʪʷ ʠ ʤʝʥʝʝ ʷʨʢʦ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʥʝʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʶʛʦ-ʚʦʩʪʦʢʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʯʪʦ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ ʩ ʧʦʟʠʮʠʠ ʩʮʝʥʘʨʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʙʠʦʩʬʝʨʥʦʛʦ-ʧʘʨʥʠʢʦʚʦʛʦ ʨʘʥʥʝʪʦʘʨʩʢʦʛʦ ʩʦʙʳʪʠʷ.  
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ʖɻʆ-ɺʆʉʊʆʂ ʉɽɺɽʈʆ-ɸɿʀɸʊʉʂʆɻʆ ʂʈɸʊʆʅɸ. ɸʃɼɸʅʆ-ʄɸʁʉʂʀʁ 

ʆʉɸɼʆʏʅʓʁ ɹɸʉʉɽʁʅ: ʕʊɸʇʓ ʕɺʆʃʖʎʀʀ, ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʔ 

ɺ.ɻ. ɺʘʨʥʘʚʩʢʠʡ 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʤʘʩʰʪʘʙʘ 

1:200 000 ʶʞʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ɸʄʆɹ) (ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ 0-53, ʯʘʩʪʠʯʥʦ 0-52), 

ʨʘʟʥʦʪʠʧʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʠʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʘʚʪʦʨʦʤ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ 

ʩʝʜʠʤʝʥʪʦʛʝʥʥʦʡ ʵʚʦʣʶʮʠʠ: ʨʘʥʥʝʨʠʬʝʡʩʢʠʡ (ʫʷʥʩʢʦ-ʫʯʫʨʩʢʠʡ) ʨʠʬʪʦʛʝʥʥʳʡ, ʩʨʝʜʥʝ-ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʡ 

(ʢʝʨʧʳʣʴʩʢʦ-ʣʘʭʘʥʜʠʥʩʢʦ-ʫʡʩʢʠʡ) ʨʠʬʪʦʛʝʥʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʳʡ, ʜʝʧʨʝʩʩʠʦʥʥʳʡ ʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʡ 

ʜʝʧʨʝʩʩʠʦʥʥʦ-ʧʣʠʪʥʳʡ, ʧʣʠʪʥʳʡ, ʨʘʟʜʝʣʝʥʥʳʝ ʘʠʤʯʘʥʩʢʦʡ ʠ ʧʨʝʜʚʝʥʜʩʢʦʡ ʠʥʚʝʨʩʠʷʤʠ (ʥʝ ʠʩʢʣʶʯʝʥʦ 

ʨʘʟʜʝʣʝʥʠʝ ʵʪʘʧʦʚ ʵʚʦʣʶʮʠʠ ʥʘ ʧʦʜʵʪʘʧʳ). ɺ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳ ʦʩʘʜʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʩʨʝʜʥʝ-ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʛʦ ʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʦʛʦ ʵʪʘʧʦʚ ʵʚʦʣʶʮʠʠ ɸʄʆɹ. 

 

ʏʝʭʦʣ ʶʞʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ɸʄʆɹ) (ʨʠʩ. 1) 

ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʣʠʪʦʬʘʮʠʡ ʤʦʨʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ (ʰʝʣʴʬʘ) ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʥʠʟʤʝʥʥʳʭ ʨʘʚʥʠʥ ʩʫʰʠ, ʧʨʝʜʛʦʨʠʡ.  

ʈʘʥʥʠʡ ʨʠʬʝʡ (ʫʷʥʩʢʘʷ, ʫʯʫʨʩʢʘʷ ʩʝʨʠʠ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʪʝʨʨʠʛʝʥʥʳʭ ʣʠʪʦʬʘʮʠʡ: ʩʢʣʦʥʦʚʳʭ ʧʨʠʙʦʨʪʦʚʳʭ ʟʦʥ ʨʠʬʪʦʛʨʘʙʝʥʦʚ (ʦʩʳʧʝʡ ʫ ʧʦʜʥʦʞʠʷ 

ʩʢʣʦʥʦʚ, ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʚʦʜʦʝʤʦʚ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʦʚ); ʧʨʠʤʦʨʩʢʦʡ ʥʠʟʤʝʥʥʦʡ ʨʘʚʥʠʥʳ ʩ 

ʣʦʢʘʣʴʥʳʤʠ ʧʨʝʩʥʳʤʠ ʠ ʟʘʩʦʣʝʥʥʳʤʠ ʚʦʜʦʝʤʘʤʠ (ʧʝʩʯʘʥʠʢʠ ʨʘʟʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ, ʥʝʨʝʜʢʦ ʩ 

ʛʘʣʴʢʦʡ ʠ ʣʠʥʟʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʧʝʩʯʘʥʠʢʠ ʛʣʠʥʠʩʪʳʝ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʜʦʣʦʤʠʪʠʩʪʳʝ ʩ 

ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚ, ʠʟʨʝʜʢʘ, ʠʟʚʝʩʪʥʷʢʦʚ) (ʨʠʩ. 2) [1-6].  

ʉʨʝʜʥʠʡ ʨʠʬʝʡ ʥʘ ʵʪʘʧʝ ɸʠʤʯʘʥʩʢʦʡ ʩʝʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʚʩʝʤʝʩʪʥʦʡ ʠʥʚʝʨʩʠʝʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʚʰʝʡ ʣʘʥʜʰʘʬʪʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ. 

ʃʠʪʦʬʘʮʠʠ ʪʘʣʳʥʩʢʦʡ ʠ ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪ (ʠʟʚʝʩʪʥʷʢʠ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʩ ʣʠʥʟʘʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ) ʠʟʚʝʩʪʥʳ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʶʞʥʦʡ ʯʘʩʪʠ ʖʜʦʤʦ-

ʄʘʡʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ (ʨʠʩ. 1, ʣʠʩʪ 0-53-XXIV ).  

ɺ ʧʦʩʣʝʜʫʶʱʝʡ ʩʝʜʠʤʝʥʪʦʛʝʥʥʦʡ ʠʩʪʦʨʠʠ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ ʬʦʨʤʠʨʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʝ ʩ ʛʣʘʫʢʦʥʠʪʦʤ ʘʨʛʠʣʣʠʪʦʚʳʝ (ʦʤʥʠʥʩʢʘʷ ʩʚʠʪʘ) ʠ 

ʦʙʠʣʴʥʦ ʥʘʩʳʱʝʥʥʳʝ ʙʠʪʫʤʦʠʜʘʤʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʣʦʠ ʛʦʨʶʯʠʭ ʩʣʘʥʮʝʚ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʠ 

ʜʦʣʦʤʠʪʦʚʳʝ ʤʘʣʛʠʥʩʢʦʡ ʠ ʮʠʧʘʥʜʠʥʩʢʦʡ ʩʚʠʪ ʣʠʪʦʬʘʮʠʠ (ʨʠʩ. 2) [1-6, 8]. 

ɺ ʧʦʟʜʥʝʤ ʨʠʬʝʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʦʙʩʪʘʥʦʚʢʘ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ 

ʥʝʦʜʥʦʢʨʘʪʥʦʡ ʩʤʝʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʫʤʘʭʠʥʩʢʦʡ, ʥʝʣʴʢʘʥʩʢʦʡ, 

ʫʩʪʴ-ʢʠʨʙʠʥʩʢʦʡ ʩʚʠʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʤ ʢʘʥʜʳʢʩʢʦʡ ʩʚʠʪʳ ʠ ʜʞʘʙʘʪʳʤʩʢʦʡ ʪʦʣʱʠ,  

ʢʘʨʙʦʥʘʪʥʳʤ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʳʤ ʤʠʣʴʢʦʥʩʢʦʡ, ʠʛʥʠʢʘʥʩʢʦʡ ʩʚʠʪ (ʨʠʩ. 2).  
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ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʠʥʚʝʨʩʠʠ ʠ ʧʝʨʝʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʥʘ ʨʫʙʝʞʝ ʨʠʬʝʷ ʠ ʚʝʥʜʘ 

ʢʨʫʪʦ ʠʟʤʝʥʠʣʘʩʴ ʩʝʜʠʤʝʥʪʦʛʝʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ɺʝʥʜʩʢʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ 

ʤʦʨʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʟʘʧʘʜ ʠ ʶʛʦ-ʟʘʧʘʜ ʩ ʦʭʚʘʪʦʤ ʜʘʞʝ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʫʯʘʩʪʢʦʚ ʋʯʫʨʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ. ʐʠʨʦʢʦ ʨʘʟʚʠʪʳ ʜʦʣʦʤʠʪʦʚʳʝ ʣʠʪʦʬʘʮʠʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ 

ʣʠʥʟʘʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʨʝʜʢʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʘʠʤʩʢʦʡ, ʠʟʚʝʩʪʥʷʢʦʚ ï ʚ ʫʩʪʴ-ʶʜʦʤʩʢʦʡ 

ʩʚʠʪʘʭ (ʨʠʩ. 2). 

ɺ ʢʝʤʙʨʠʠ ʚ ʪʝʯʝʥʠʝ ʵʚʦʣʶʮʠʠ ʚʩʝʭ ʝʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʛʦʩʧʦʜʩʪʚʦʚʘʣ ʤʦʨʩʢʦʡ ʨʝʞʠʤ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʨʘʟʥʦʪʠʧʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʩ ʧʨʦʩʣʦʷʤʠ ʜʦʣʦʤʠʪʦʚ, ʤʝʨʛʝʣʝʡ, ʠʟʨʝʜʢʘ ʧʝʩʯʘʥʠʢʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʨʘʟʨʝʟ ʢʝʤʙʨʠʷ 

ʙʠʪʫʤʠʥʦʟʝʥ, ʦʩʦʙʝʥʥʦ ʧʝʩʪʨʦʮʚʝʪʥʦʡ ʠ ʠʥʥʠʢʘʥʩʢʦʡ ʩʚʠʪ (ʨʠʩ. 2).  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʠʩʪʦʨʠʠ ʨʠʬʝʡ-ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʦʡ ʵʚʦʣʶʮʠʠ ɸʄʆɹ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ ʵʪʘʧʘ: ʨʘʥʥʝʨʠʬʝʡʩʢʠʡ (ʫʷʥʩʢʦ-ʫʯʫʨʩʢʠʡ) ʨʠʬʪʦʛʝʥʥʳʡ, ʩʨʝʜʥʝ-

ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʡ (ʢʝʨʧʳʣʴʩʢʦ-ʣʘʭʘʥʜʠʥʩʢʦ-ʫʡʩʢʠʡ) ʨʠʬʪʦʛʝʥʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʳʡ, 

ʜʝʧʨʝʩʩʠʦʥʥʳʡ ʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʡ ʜʝʧʨʝʩʩʠʦʥʥʦ-ʧʣʠʪʥʳʡ, ʧʣʠʪʥʳʡ, ʨʘʟʜʝʣʝʥʥʳʝ 

ʘʠʤʯʘʥʩʢʦʡ ʠ ʧʨʝʜʚʝʥʜʩʢʦʡ ʠʥʚʝʨʩʠʷʤʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ ʚʳʜʝʣʝʥʠʝ ʚ ʢʘʞʜʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ 

ɸʄʆɹ ʧʦʜʵʪʘʧʦʚ: ʫʷʥʩʢʠʡ, ʫʯʫʨʩʢʠʡ, ʢʝʨʧʳʣʴʩʢʠʡ, ʣʘʭʘʥʜʠʥʩʢʠʡ, ʫʡʩʢʠʡ, ʚʝʥʜʩʢʠʡ, 

ʢʝʤʙʨʠʡʩʢʠʡ.  

ʇʝʨʩʧʝʢʪʠʚʥʳ ʥʘ ʦʪʢʨʳʪʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʣʠʪʦʢʦʤʧʣʝʢʩʳ 

ʢʝʨʧʳʣʴʩʢʦʡ, ʣʘʭʘʥʜʠʥʩʢʦʡ ʩʝʨʠʡ ʨʠʬʝʷ, ʚʝʥʜʘ ʠ ʢʝʤʙʨʠʷ.  
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ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʨʘʟʛʨʘʬʢʠ ʣʠʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200 000 ʩʝʨʠʡ 

ʣʠʩʪʦʚ 0-52 ʠ 0-53 ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ: 1 ï ʛʨʘʥʠʮʘ ɸʄʆɹ; 2 ï ʛʨʘʥʠʮʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʭ ʟʦʥ 

(ʉʌɿ): ɸ ï ʋʯʫʨʩʢʘʷ, ɹ ï ʄʘʡʩʢʘʷ, ɺ ï ʋʩʪʴ-ʄʘʡʩʢʘʷ, ɻ ï ʂʳʣʣʘʭʩʢʘʷ ʖʞʥʘʷ ʖʜʦʤʦ-ʄʘʡʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ; 3 

ï ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʠʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, (ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ ʥʘ ʩʭʝʤʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʠʤʩʢʠʤ ʮʠʬʨʘʤ ʥʦʤʝʨʦʚ ʣʠʩʪʦʚ ʢʘʨʪ); 4 ï ʚʳʭʦʜʳ ʧʦʨʦʜ ʩʢʣʘʜʯʘʪʦʛʦ ʦʩʥʦʚʘʥʠʷ 
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ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʩʝʜʠʤʝʥʪʦʛʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʠʬʝʡ-ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʣʠʪʦʢʦʤʧʣʝʢʩʦʚ 

ʋʯʫʨʩʢʦʡ, ʄʘʡʩʢʦʡ, ʂʳʣʣʘʭʩʢʦʡ ʖʞʥʦʡ ʉʌɿ; ʵʪʘʧʦʚ ʩʝʜʠʤʝʥʪʦʛʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ɸʄʆɹ. 

* ʗʨʫʩ: 1 ï ʪʦʤʤʦʪʩʢʠʡ-ʘʪʜʘʙʘʥʩʢʠʡ; 2 ï ʙʦʪʦʤʩʢʠʡ; 3 ï ʪʦʡʦʥʩʢʠʡ; 4 ï ʘʤʛʠʥʩʢʠʡ; 5 ï ʤʘʡʩʢʠʡ; 6 ï 

ʘʶʩʦʢʢʘʥʩʢʠʡ-ʘʢʩʘʡʩʢʠʡ. ʃʠʪʦʢʦʤʧʣʝʢʩʳ: 1 ï ʛʨʘʚʝʣʠʪʦ-ʢʦʥʛʣʦʤʝʨʘʪʦʚʳʡ; 2 ï ʜʨʝʩʚʷʥʦ-ʙʨʝʢʯʠʝʚʳʡ; 3 ï 

ʧʝʩʯʘʥʠʢʦʚʳʡ; 4 ï ʘʣʝʚʨʠʪʦ-ʘʨʛʠʣʣʠʪʦʚʳʡ; 5 ï ʜʦʣʦʤʠʪʦʚʳʡ (ʘ), ʜʦʣʦʤʠʪʦʚʳʡ ʙʠʪʫʤʠʥʦʟʥʳʡ (ʙ); 6 ï 

ʠʟʚʝʩʪʥʷʢʦʚʳʡ (ʘ), ʠʟʚʝʩʪʥʷʢʦʚʳʡ ʙʠʪʫʤʠʥʦʟʥʳʡ (ʙ); 7 ï ʩʣʘʥʝʮ ʙʠʪʫʤʠʥʦʟʥʳʡ; 8 ï ʧʝʩʯʘʥʠʢʦʚʳʡ 

ʜʦʣʦʤʠʪʠʩʪʳʡ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʡ ʩ ʛʘʣʴʢʦʡ; 9 ï ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʘʨʛʠʣʣʠʪʦ-

ʘʣʝʚʨʦʣʠʪʦʚ, ʜʦʣʦʤʠʦʚ, ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ; 10 ï ʚʫʣʢʘʥʠʪʳ ʩʨʝʜʥʝʛʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ; 11 ï ʢʩʝʥʦʣʠʪʳ 

ʚʫʣʢʘʥʠʪʦʚ ʩʨʝʜʥʝʛʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ; 12 ï ʠʟʦʪʦʧʥʳʡ ʚʦʟʨʘʩʪ ʚʫʣʢʘʥʠʪʦʚ 



ʈʆʃʔ ɸʄʋʈʉʂʆɻʆ ʈɽʏʅʆɻʆ ɹɸʉʉɽʁʅɸ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ 

ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʅʓʍ ɹɸʉʉɽʁʅʆɺ ʖɻɸ ɺʆʉʊʆʂɸ ʈʆʉʉʀʀ ʀ ʉɽɺɽʈʆ-

ɺʆʉʊʆʏʅʆɻʆ ʂʀʊɸʗ 

ɺ.ɻ. ɺʘʨʥʘʚʩʢʠʡ 

 

ʀʊʠɻ ɼɺʆ ʈɸʅ, ʍʘʙʘʨʦʚʩʢ, e-mail: karpova@itig.as.khb.ru 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʪʦʣʦʛʦ-ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʣʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʡ ʧʦʢʘʟʘʥʘ ʵʪʘʧʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʢʘʤʠ ɸʤʫʨʩʢʦʛʦ ʨʝʯʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʥʳʭ ʠ ʫʛʣʝʥʦʩʥʳʭ ʩʪʨʫʢʪʫʨ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʂʠʪʘʷ, ʘ ʪʘʢʞʝ 

ʩʦʧʨʝʜʝʣʴʥʦʛʦ ʰʝʣʴʬʘ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʉʝʚʝʨʥʦʛʦ ʉʘʭʘʣʠʥʘ, ʦʮʝʥʝʥ ʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ, ʫʛʦʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʯʝʭʣʘ ʦʩʘʜʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ  

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʢʘʤʠ ɸʤʫʨʩʢʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʨ.ʨ. ʐʠʣʢʘ, ɸʨʛʫʥʴ, ɸʤʫʨ, ɿʝʷ, 

ʉʝʣʝʤʜʞʘ, ɹʫʨʝʷ, ʅʵʥʴʮʟʷʥ, ʉʫʥʛʘʨʠ, ʋʩʩʫʨʠ, ɸʤʛʫʥʴ) ʠ ʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʠʪʦʢʘʤʠ 

ʵʪʘʧʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʛʠʦʥʝ ʚ ʭʦʜʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ 

ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ (ʨʠʩ. 1, 2). 

ʅʘ ʵʪʘʧʝ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ-ʶʨʳ, ʨʘʥʥʝʛʦ ʤʝʣʘ: ʨʨ. ʐʠʣʢʘ, ɸʨʛʫʥʴ, ɸʤʫʨ ʬʦʨʤʠʨʫʶʪ 

ʯʝʭʦʣ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʋʰʫʤʫʥʩʢʦʡ ʚʧʘʜʠʥʳ; ʨ. ɿʝʷ ʫʯʘʩʪʚʫʝʪ ʚ ʟʘʧʦʣʥʝʥʠʠ 

ɺʝʨʭʥʝʟʝʡʩʢʦʡ ʚʧʘʜʠʥʳ; ʨ. ʉʝʣʝʤʜʞʘ ʩ ʧʨʠʪʦʢʘʤʠ, ʬʦʨʤʠʨʫʶʪ ʶʨʩʢʠʡ ʠ ʨʘʥʥʝʤʝʣʦʚʦʡ 

ʯʝʭʦʣ ɿʝʝ-ɹʫʨʝʠʥʩʢʦʡ ʚʧʘʜʠʥʳ [1, 2, 6]. 

ɺ  ʨʘʥʥʝʤ-ʧʦʟʜʥʝʤ ʤʝʣʫ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʚʝʨʩʠʠ (ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʨʘʥʥʝʛʦ ʤʝʣʘ) ʚ 

ʟʦʥʝ ʭʨ. ʊʫʢʫʨʠʥʛʨʘ ʠ ɼʞʘʛʜʳ ʠ ʟʘʢʨʳʪʠʷ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ɸʤʫʨ 

çʧʝʨʝʙʨʘʩʳʚʘʝʪʩʷè ʥʘ ʶʛ ï ʚ ʟʦʥʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʣʘ ʨ. ʅʵʥʴʮʟʷʥ ʠ ʚ ʪʝʯʝʥʠʝ ʤʝʣʘ (ʥʘʯʠʥʘʷ 

ʩ ʘʧʪ-ʘʣʴʙʘ, ʘ ʚʦʟʤʦʞʥʦ, ʛʦʪʝʨʠʚ-ʙʘʨʨʝʤʘ) ʫʯʘʩʪʚʫʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʚʦʜʦʪʦʢʘʤʠ ɿʝʝ-

ɹʫʨʝʠʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʨ.ʨ. ʉʝʣʝʤʜʞʘ, ɿʝʷ ʠ ʜʨ.)  ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʝʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 

ʩʝʚʝʨʝ ʚʧʘʜʠʥʳ ʉʫʥʣʷʦ [6, 7]. 

ɺ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʝ ï ʚ ʩʚʷʟʠ ʩ ʧʦʜʥʷʪʠʝʤ ʭʨ. ʄʘʣʳʡ ʍʠʥʛʘʥ (ʥʘ ʨʫʙʝʞʝ ʤʝʣʘ-

ʧʘʣʝʦʛʝʥʘ) ɸʤʫʨ, ʨʘʟʚʝʨʥʫʚʰʠʩʴ ʚ ʟʦʥʫ ʩʚʦʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʣʘ ʫʯʘʩʪʚʦʚʘʣ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ ʋʰʫʤʫʥʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʚʤʝʩʪʝ ʩ ʨ. ɿʝʷ ʠ 

ʉʝʣʝʤʜʞʠʥʩʢʦʡ ʛʨʫʧʧʦʡ ʨʝʢ ɿʝʝ-ɹʫʨʝʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ï ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ ʧʦʩʣʝʜʥʝʡ [3, 

4, 5, 7]. 

ɺ ʧʦʟʜʥʝʤ ʧʣʠʦʮʝʥ-ʢʚʘʨʪʝʨʝ, ʢʚʘʨʪʝʨʝ: ʨ. ɸʤʫʨ, ʚʦʙʨʘʚ ʚ ʩʝʙʷ ʧʦʪʦʢʠ ʨʝʢ ɿʝʠ ʠ 

ʉʝʣʝʤʜʞʠʥʩʢʦʡ ʛʨʫʧʧʳ ʠ çʧʨʦʧʠʣʠʚè ʭʨʝʙʪʳ ʄ. ʍʠʥʛʘʥ, ʉʫʪʘʨʩʢʠʡ, ʇʦʤʧʝʝʚʩʢʠʡ, çʚʦʰʝʣè 

ʚ ʟʦʥʫ ʉʨʝʜʥʝʘʤʫʨʩʢʦʡ ʚʧʘʜʠʥʳ ʠ, ʚʦʙʨʘʚ ʚ ʩʝʙʷ ʚʦʜʳ ʨ. ʉʫʥʛʘʨʠ, ʋʩʩʫʨʠ ʠ ʜʨ.  
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ʩʬʦʨʤʠʨʦʚʘʣ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢ ɸʈɹ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʦʟʨʘʩʪʘ ʦʩʘʜʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʇʨʠʘʤʫʨʴʷ [3, 4, 5, 7]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʦʣʴ ɸʈɹ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ʢʦʥʪʠʥʝʥʪʘ ʫʥʠʢʘʣʴʥʘ. ʆʥ 

ʦʪʚʝʪʩʪʚʝʥ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʛʣʝʥʦʩʥʳʭ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ ʶʛʦ-ʚʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʂʠʪʘʷ. ɺ ʝʛʦ ʧʨʝʜʝʣʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠʟʚʝʩʪʥʳ ɺʝʨʭʥʝʘʤʫʨʩʢʠʡ ʠ 

ɹʫʨʝʠʥʩʢʠʡ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ, ɸʤʫʨʦ-ɿʝʡʩʢʠʡ, ʉʘʥʮʟʷʥ-ʉʨʝʜʥʝʘʤʫʨʩʢʠʡ, ɹʠʢʠʥʦ-

ʋʩʩʫʨʠʡʩʢʠʡ ʙʫʨʦʫʛʦʣʴʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʙʘʩʩʝʡʥʳ. ʆʙʱʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʢʘʤʝʥʥʳʭ ʠ ʙʫʨʳʭ ʫʛʣʝʡ ʚ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 100 ʤʣʨʜ ʪ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ ʪʦʣʴʢʦ ʨʘʟʚʝʜʘʥʥʳʝ ʟʘʧʘʩʳ ʢʘʤʝʥʥʳʭ ʠ ʙʫʨʳʭ ʫʛʣʝʡ ʧʣʦʱʘʜʠ ɸʈɹ 

ʩʦʩʪʘʚʣʷʶʪ 92 ʤʣʨʜ ʪ (ʨʠʩ. 2). ʉʫʱʝʩʪʚʝʥ ʠ ʥʝʬʪʝʛʘʟʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ ɸʈɹ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʝʛʦ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʦʮʝʥʠʪʴ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʥ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 

ʦʢʦʣʦ 1 ʤʣʨʜ ʪ ʫ. ʪ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʅʈ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʙʘʩʩʝʡʥ ʉʫʥʣʷʦ ʷʚʣʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ 

ʵʢʦʥʦʤʠʢʫ ʂʠʪʘʷ.  

ɺ ʢʦʧʠʣʢʫ ʟʘʩʣʫʛ ɸʈɹ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʨʝʩʫʨʩʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʧʦʪʝʥʮʠʘʣ ʉʝʚʝʨʥʦʛʦ ʉʘʭʘʣʠʥʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʠʤ ʰʝʣʴʬʦʚ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ. ɺ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʤ ʜʝʣʴʪʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʠʟʚʝʩʪʥʳ ʤʦʱʥʳʝ ʟʘʣʝʞʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʙʘʩʩʝʡʥʘ ʨ. ɸʤʫʨ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʘʜʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ: 1 ï ʙʘʩʩʝʡʥ ʨ. ɸʤʫʨ; 2-4 ï ʦʩʘʜʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ: ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʟʦʟʦʡʩʢʠʝ (2); 

ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʝ (3); ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʡʥʦʟʦʡʩʢʠʝ (4); ʧʦʣʦʞʝʥʠʝ ʠʭ ʥʘ ʩʭʝʤʝ (ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ): 1 ï 

ɺʝʨʭʥʝʘʤʫʨʩʢʠʡ ʧʨʦʛʠʙ, 2 ï ʋʰʫʤʫʥʩʢʘʷ ʚʧʘʜʠʥʘ, 3 ï ɿʝʝ-ɹʫʨʝʠʥʩʢʘʷ ʚʧʘʜʠʥʘ, 4 ï ɹʫʨʝʠʥʩʢʠʡ ʧʨʦʛʠʙ, 5 ï 

ʚʧʘʜʠʥʘ ʉʫʥʣʷʦ, 6 ï ʉʘʥʴʮʟʷʥ-ʉʨʝʜʥʝʘʤʫʨʩʢʘʷ ʚʧʘʜʠʥʘ, 7 ï ɺʝʨʭʥʝʟʝʡʩʢʘʷ ʚʧʘʜʠʥʘ, 8 ï ʦʙʣʘʩʪʴ ɹʠʢʠʥʦ-

ʋʩʩʫʨʠʡʩʢʠʭ ʚʧʘʜʠʥ, 9-10 ï ʧʨʦʛʠʙʳ: ʋʜʩʢʠʡ (9), ʊʦʨʦʤʩʢʠʡ (10); 5 ï ʧʘʣʝʦʜʝʣʴʪʳ ʨ. ʧʨʘ-ʋʩʩʫʨʠ: 11 ï ʉʝʚʝʨʦ-

ʉʘʭʘʣʠʥʩʢʘʷ; 12 ï ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ; 6 ï ʚʳʩʪʫʧʳ ʬʫʥʜʘʤʝʥʪʘ ʚ ʟʦʥʝ ʦʩʘʜʦʯʥʳʭ ʩʪʨʫʢʪʫʨ: ɻʦʥʞʠʥʩʢʠʡ (13), 

ɸʤʫʨʦ-ʄʘʤʳʥʩʢʠʡ (14); 7 ï ʫʛʦʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 8 ï ʥʝʬʪʷʥʳʝ, ʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʦʷʚʣʝʥʠʷ; 9 ï 

ʛʨʘʥʠʮʘ ʙʘʩʩʝʡʥʘ ʨ. ɸʤʫʨ; 10 ï ʛʨʘʥʠʮʘ ʤʝʛʘʩʪʨʫʢʪʫʨ: I  ï ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʠʡ ʢʨʘʪʦʥ, II  ï ʉʝʚʝʨʦ-ʂʠʪʘʡʩʢʠʡ 

ʢʨʘʪʦʥ, III , IV  ï ʆʨʦʛʝʥʥʳʝ ʧʦʷʩʘ: ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ (III ), ʊʠʭʦʦʢʝʘʥʩʢʠʡ (IV ); 11 ï ʛʨʘʥʠʮʘ 

ʣʘʥʜʰʘʬʪʥʳʭ, ʣʠʪʦʣʦʛʦ-ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ: ʘ ï ɺʝʨʭʥʝ-ʅʠʞʥʝʘʤʫʨʩʢʘʷ ʤʝʟʦʟʦʡʩʢʘʷ, ʙ ï ʉʫʥʣʷʦ-ɿʝʝ-

ɹʫʨʝʠʥʩʢʘʷ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʘʷ, ʚ ï ʇʨʠʤʦʨʩʢʦ-ʉʨʝʜʥʝ-ʅʠʞʥʝʘʤʫʨʩʢʘʷ ʢʘʡʥʦʟʦʡʩʢʘʷ 
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ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʫʛʣʝʥʦʩʥʳʭ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʟʨʝʟʝ ʯʝʭʣʦʚ ʦʩʘʜʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʙʘʩʩʝʡʥʘ ʨ. ɸʤʫʨ 

 

 

ɺɽʈʍʅɽʌʈɸʅʉʂʀɽ ʈʀʌʓ ɺɸʍʀʊʆɺʉʂʆɻʆ ʊʀʇɸ (ʆʈɽʅɹʋʈɻʉʂɸʗ 

ʆɹʃɸʉʊʔ): ʀʉʊʆʈʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ, ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈʆɽʅʀʗ 

ɸ.ʇ. ɺʠʣʝʩʦʚ 

 

ʆʆʆ çʊʶʤʝʥʩʢʠʡ ʥʝʬʪʷʥʦʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè, ʊʶʤʝʥʴ, e-mail: apvilesov@rosneft.ru 

 

ɺʘʭʠʪʦʚʩʢʠʝ ʨʠʬʳ ʧʦʟʜʥʝʬʨʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʮʝʣʦʤʫ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʠʭ ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʷʚʣʷʶʪʩʷ: 1) ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʤʝʥʜʳʤʩʢʦʡ ʛʣʠʥʠʩʪʦ-

ʪʝʨʨʠʛʝʥʥʦʡ ʪʝʨʨʘʩʝ; 2) ʨʘʟʚʠʪʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʦʨʦʥʝʞʩʢʦʛʦ, ʝʚʣʘʥʦʚʩʢʦʛʦ ʠ ʣʠʚʝʥʩʢʦʛʦ ʚʨʝʤʝʥʠ; 3) 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʪʨʦʤʘʪʦʧʦʨ ʠ ʢʦʨʘʣʣʦʚ ʚ ʚʦʨʦʥʝʞʩʢʦʡ ʯʘʩʪʠ ʨʠʬʦʚ; 4) ʚʝʜʫʱʘʷ ʨʦʣʴ ʤʠʢʨʦʙʠʦʣʠʪʦʚ ʚ ʝʚʣʘʥʦʚʦ-

ʣʠʚʝʥʩʢʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. 

 

ɺ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʦʜʠʥʦʯʥʳʝ ʧʦʟʜʥʝʬʨʘʥʩʢʠʝ ʨʠʬʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʩʪʨʦʡʢʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʩʦ ʩʧʝʮʠʬʠʯʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʠʭ 

ʧʦʣʦʞʝʥʠʝʤ ʚ ʙʘʩʩʝʡʥʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʚʳʜʝʣʝʥʦ 

ʪʨʠ ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʨʘʟʥʦʪʠʧʦʚʳʭ ʬʨʘʥʩʢʠʭ ʦʜʠʥʦʯʥʳʭ ʨʠʬʦʚ [1]: 
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1) ʩʤʝʰʘʥʥʘʷ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʨʘʤʧʦʚʦʛʦ ʪʠʧʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʟʘʧʘʜʫ 

ʦʪ ʉʦʣʴ-ʀʣʝʮʢʦʡ ʦʩʪʨʦʚʥʦʡ ʧʘʣʝʦʩʫʰʠ, ʩ ʢʦʨʘʣʣʦʚʦ-ʩʪʨʦʤʘʪʦʧʦʨʦʚʳʤʠ ʨʠʬʘʤʠ ʤʝʥʜʳʤʩʢʦ-

ʚʦʨʦʥʝʞʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʈʳʙʢʠʥʩʢʠʡ ʪʠʧ); 2) ʧʨʝʜʙʦʨʪʦʚʳʝ ʫʯʘʩʪʢʠ ʥʝʙʦʣʴʰʠʭ (ʤʦʟʘʠʯʥʳʭ) 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʪʬʦʨʤ, ʚ ʩʝʚʝʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʉʦʣʴ-ʀʣʝʮʢʦʛʦ ʚʳʩʪʫʧʘ ʩ ʦʜʠʥʦʯʥʳʤʠ 

ʚʦʨʦʥʝʞʩʢʦ-ʣʠʚʝʥʩʢʠʤʠ ʤʠʢʨʦʙʠʘʣʴʥʦ-ʢʦʨʘʣʣʦʚʦ-ʩʪʨʦʤʘʪʦʧʦʨʦʚʳʤʠ ʨʠʬʘʤʠ (ɺʘʭʠʪʦʚʩʢʠʡ 

ʪʠʧ); 3) ʚʥʫʪʨʠʰʝʣʴʬʦʚʘʷ ʄʫʭʘʥʦʚʦ-ɽʨʦʭʦʚʩʢʘʷ ʚʧʘʜʠʥʘ ʂʘʤʩʢʦ-ʂʠʥʝʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʩ 

ʦʜʠʥʦʯʥʳʤʠ ʤʠʢʨʦʙʠʘʣʴʥʦ-ʛʠʜʨʘʢʪʠʥʦʠʜʥʳʤʠ ʨʠʬʘʤʠ ʚʦʨʦʥʝʞʩʢʦ-ʣʠʚʝʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʇʝʰʢʦʚʩʢʠʡ ʪʠʧ).  

ʉʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʝʥʠʷ ʥʘ ʂʠʯʢʘʩʩʢʦʤ ʠ ɸʣʠʩʦʚʩʢʦʤ 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʃʋ) ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʝʨʭʥʝʬʨʘʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʪʦʣʱʠ, ʚʢʣʶʯʘʶʱʝʡ ʨʠʬʦʚʳʝ ʧʦʩʪʨʦʡʢʠ ɺʘʭʠʪʦʚʩʢʦʛʦ 

ʪʠʧʘ. 

ɺ ʤʝʥʜʳʤʩʢʦʝ ʚʨʝʤʷ, ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ 

(ʆʋʄ) [4], ʥʘ ʂʠʯʢʘʩʩʢʦʤ ʠ ɸʣʠʩʦʚʩʢʦʤ ʃʋ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʱʥʦʡ ʪʝʨʨʠʛʝʥʥʦ-

ʛʣʠʥʠʩʪʦʡ ʧʨʦʛʨʘʜʠʨʫʶʱʝʡ ʪʝʨʨʘʩʳ (ʪʦʣʱʘ ɼʢʪ3). ʊʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ 

ʧʨʠʥʦʩʠʣʩʷ ʩ ʉʦʣʴ-ʀʣʝʮʢʦʡ ʦʩʪʨʦʚʥʦʡ ʩʫʰʠ. ʇʦ ʢʝʨʥʫ ʚ ʛʣʠʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʦʧʨʝʜʝʣʝʥ 

ʜʝʪʨʠʪ ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʦʩʪʘʪʢʠ ʵʚʨʠʛʘʣʠʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ (ʣʠʥʛʫʣʠʜʳ, ʜʚʫʩʪʚʦʨʢʠ, 

ʨʳʙʳ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ. ʊʦʣʱʠʥʘ ʤʝʥʜʳʤʩʢʦʛʦ 

ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʧʨʦʛʨʘʜʠʨʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʢʦʥʦʤʝʨʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʩ ʶʛʦ-

ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ 100 ʜʦ 10-15 ʤ. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʧʘʯʢʘ ʪʘʢʠʭ ʧʦʨʦʜ ʦʪʩʫʪʩʪʚʫʝʪ 

ʢ ʟʘʧʘʜʫ ʦʪ ʉʦʣʴ-ʀʣʝʮʢʦʛʦ ʚʳʩʪʫʧʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʥʦʩ 

ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʉʦʣʴ-ʀʣʝʮʢʦʡ ʩʫʰʠ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʧʨʦʜʝʣʴʪʦʚʳʡ ʛʝʥʝʟʠʩ ʤʝʥʜʳʤʩʢʦʡ ʪʦʣʱʠ ʥʘ ɸʣʠʩʦʚʩʢʦʤ ʃʋ.   

ɺ ʨʘʥʥʝʚʦʨʦʥʝʞʩʢʦʝ ʚʨʝʤʷ, ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʆʋʄ, ʥʘ ʮʦʢʦʣʝ 

ʤʝʥʜʳʤʩʢʦʡ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦʡ ʪʝʨʨʘʩʳ ʥʘʯʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʡ ɸʣʠʩʦʚʩʢʦʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ (ʂʇ), ʦʙʨʘʤʣʷʶʱʝʡ ʦʩʪʨʦʚʥʫʶ ʉʦʣʴ-ʀʣʝʮʢʫʶ ʩʫʰʫ ʩ ʩʝʚʝʨʦ-

ʟʘʧʘʜʘ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 3ɼ ʵʪʘ ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʚʳʪʷʥʫʪʘ ʩ ʖʖɿ ʥʘ 

ʉʉɺ. ɺ ʢʨʘʝʚʦʡ ʩʝʚʝʨʥʦʡ ʟʦʥʝ ʧʣʘʪʬʦʨʤʳ ʪʦʣʱʠʥʘ ʢʘʨʙʦʥʘʪʦʚ (ʚʦʨʦʥʝʞʩʢʦ-ʣʠʚʝʥʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ) ʧʨʝʚʳʰʘʝʪ 150-170 ʤ (ʜʦ 200 ʤ). ʂ ʶʛʫ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʉʦʣʴ-ʀʣʝʮʢʦʡ ʩʫʰʝ, 

ʪʦʣʱʠʥʘ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʩʪʝʧʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʐʠʨʠʥʘ ʫʯʘʩʪʢʦʚ ʧʣʘʪʬʦʨʤʳ ʩ 

ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ ʦʪ 60 ʤ ʠ ʙʦʣʝʝ ʜʦʩʪʠʛʘʝʪ 10-12 ʢʤ. ʂʨʘʝʚʘʷ ʯʘʩʪʴ ʂʇ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʩʣʦʞʥʝʥʘ ʙʘʨʴʝʨʥʳʤʠ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʦʜʥʷʪʠʡ (ɸʣʠʩʦʚʩʢʦʝ, ʖʞʥʦ-ɺʘʭʠʪʦʚʩʢʦʝ). ʂ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ 

ɸʣʠʩʦʚʩʢʦʡ ʂʇ ʚʳʜʝʣʷʝʪʩʷ ʊʘʨʘʱʘʥʩʢʘʷ ʤʦʟʘʠʯʥʘʷ ʂʇ. 
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ʇʦ ʩʝʚʝʨʥʦʤʫ ʦʙʨʘʤʣʝʥʠʶ ɸʣʠʩʦʚʩʢʦʡ ʂʇ, ʚ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʟʦʥʝ ʚʥʫʪʨʠʰʝʣʴʬʦʚʦʡ 

ʚʧʘʜʠʥʳ, ʬʦʨʤʠʨʫʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʨʠʬʳ-ʧʠʥʘʢʣʳ: ɺʘʭʠʪʦʚʩʢʠʡ, ʅʦʚʦʤʠʣʘʰʢʠʥʩʢʠʡ ʠ ʜʨ. 

ʆʥʠ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʮʦʢʦʣʝ ʤʝʥʜʳʤʩʢʦʡ ʪʝʨʨʘʩʳ. ʐʠʨʠʥʘ ʦʜʠʥʦʯʥʳʭ ʚʦʨʦʥʝʞʩʢʠʭ 

ʧʦʩʪʨʦʝʢ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 300 ʜʦ 1500 ʤ, ʚʳʩʦʪʘ ʚʦʨʦʥʝʞʩʢʦʡ ʯʘʩʪʠ ʜʦʩʪʠʛʘʝʪ 130-170 ʤ, ʘ 

ʦʙʱʘʷ ʚʳʩʦʪʘ (ʚʦʨʦʥʝʞʩʢʠʝ, ʝʚʣʘʥʦʚʩʢʠʝ ʠ ʣʠʚʝʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ) ï 185-220 ʤ. 

ʆʩʥʦʚʥʳʤʠ ʨʠʬʦʩʪʨʦʠʪʝʣʷʤʠ ʚ ʨʠʬʘʭ ɺʘʭʠʪʦʚʩʢʦʛʦ ʪʠʧʘ ʷʚʣʷʶʪʩʷ ʩʪʨʦʤʘʪʦʧʦʨʳ, 

ʢʦʨʘʣʣʳ ʠ ʢʘʣʴʮʠʤʠʢʨʦʙʳ/ʚʦʜʦʨʦʩʣʠ. ʉʪʨʦʤʘʪʦʧʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ: ʤʘʩʩʠʚʥʳʤʠ, ʧʣʘʩʪʠʥʯʘʪʳʤʠ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʧʣʘʩʪʠʥʯʘʪʦ-ʤʘʩʩʠʚʥʳʤʠ, ʚʝʪʚʠʩʪʳʤʠ. ʂʦʨʘʣʣʳ ʚʢʣʶʯʘʶʪ ʯʝʪʳʨʝʭʣʫʯʝʚʳʝ ʢʦʣʦʥʠʘʣʴʥʳʝ ʠ 

ʦʜʠʥʦʯʥʳʝ ʬʦʨʤʳ, ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʪʘʙʫʣʷʪ. ʀʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʮʠʘʥʝʠ) ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʩʪʘʥʠʡ ʧʦ ʩʢʝʣʝʪʘʤ ʩʪʨʦʤʘʪʦʧʦʨ, ʘ ʪʘʢ ʞʝ 

ʬʦʨʤʠʨʫʶʪ ʘʚʪʦʤʠʢʨʠʪʦʚʦʝ ʟʘʧʦʣʥʝʥʠʝ ʯʘʩʪʠ ʤʝʞʩʢʝʣʝʪʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. ʅʘ ʩʪʘʜʠʠ ʨʦʩʪʘ 

ʚ ʚʦʨʦʥʝʞʩʢʦʝ ʚʨʝʤʷ ʚ ʪʝʣʝ ʨʠʬʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʧʫʩʪʦʪ 

ï ʚʥʫʪʨʠʩʢʝʣʝʪʥʳʝ ʧʦʨʳ, ʤʝʞʩʢʝʣʝʪʥʳʝ ʦʨʛʘʥʦʛʝʥʥʳʝ ʧʦʣʦʩʪʠ, ʤʝʞʬʦʨʤʝʥʥʳʝ ʧʦʨʳ ʧʦ 

ʙʠʦʢʣʘʩʪʦʚʦʤʫ ʟʘʧʦʣʥʝʥʠʶ ʤʝʞʩʢʝʣʝʪʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. 

ɺ ʢʦʥʮʝ ʚʦʨʦʥʝʞʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʵʚʩʪʘʪʠʯʝʩʢʦʛʦ ʩʥʠʞʝʥʠʷ 

ʆʋʄ ɺʘʭʠʪʦʚʩʢʠʝ ʨʠʬʳ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ 

ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢʘʨʩʪʘ. ʇʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʢʦʥʮʝ 

ʚʦʨʦʥʝʞʩʢʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʚʦʩʪʦʢʝ ʈʫʩʩʢʦʡ ʧʣʠʪʳ ʤʦʛʣʦ ʜʦʩʪʠʛʘʪʴ 40 ʤ [3; ʠ ʜʨ.]. 

ʕʧʠʜʠʘʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʠʬʘʭ ʚʘʭʠʪʦʚʩʢʦʛʦ ʪʠʧʘ ʧʨʦʪʝʢʘʣʠ ʧʦ ʩʮʝʥʘʨʠʶ, 

ʩʭʦʜʥʦʤʫ ʩ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ ʈʳʙʢʠʥʩʢʠʭ ʧʦʩʪʨʦʝʢ [1]. ɺ ʪʝʣʝ ʨʠʬʦʚ ʬʦʨʤʠʨʫʝʪʩʷ 

ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʩʚʝʨʭʫ ʚʥʠʟ ʚʘʜʦʟʥʫʶ ʤʝʪʝʦʨʥʫʶ 

ʟʦʥʫ, ʬʨʝʘʪʠʯʝʩʢʫʶ ʤʝʪʝʦʨʥʫʶ ʟʦʥʫ ʠ ʬʨʝʘʪʠʯʝʩʢʫʶ ʤʦʨʩʢʫʶ ʟʦʥʫ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʣʠʥʟʳ 

ʤʝʪʝʦʨʥʳʭ ʚʦʜ (ʚʘʜʦʟʥʘʷ + ʬʨʝʘʪʠʯʝʩʢʘʷ ʟʦʥʳ) ʜʦʩʪʠʛʘʣʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʩʪʨʦʝʢ 60-

70 ʤ. ʅʘ ʛʨʘʥʠʮʝ ʩʤʝʰʝʥʠʷ ʧʨʝʩʥʳʭ ʠ ʤʦʨʩʢʠʭ ʧʦʨʦʚʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʤʝʱʝʥʠʝ 

ʠʟʚʝʩʪʥʷʢʦʚ ʚʪʦʨʠʯʥʳʤʠ ʜʦʣʦʤʠʪʘʤʠ (ʜʦʣʦʤʠʪʠʟʘʮʠʷ ʧʦ ʤʦʜʝʣʠ ʩʤʝʰʝʥʠʷ [6]). ʇʦ ʢʝʨʥʫ 

ʧʝʨʝʭʦʜ ʢ ʚʪʦʨʠʯʥʳʤ ʜʦʣʦʤʠʪʘʤ ʟʦʥʳ ʩʤʝʰʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʩʢʚʘʞʠʥʝ, ʚʩʢʨʳʚʰʝʡ 

ʅʦʚʦʤʠʣʘʰʢʠʥʩʢʠʡ ʨʠʬ. 

ɻʠʧʝʨʛʝʥʥʳʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ɺʘʭʠʪʦʚʩʢʠʭ ʨʠʬʦʚ ʥʘ ʵʪʘʧʝ 

ʩʥʠʞʝʥʠʷ ʆʋʄ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʘʚʝʨʥ ʠ ʧʦʣʦʩʪʝʡ, 

ʧʦʷʚʣʝʥʠʶ ʚʪʦʨʠʯʥʳʭ ʜʦʣʦʤʠʪʦʚ ʩ ʤʝʞʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʦʙʨʘʟʦʚʘʥʠʶ ʟʦʥ ʩ 

ʤʝʞʬʦʨʤʝʥʥʳʤʠ ʧʦʨʘʤʠ, ʢʘʚʝʨʥʘʤʠ ʠ ʧʦʣʦʩʪʷʤʠ ʧʦ ʫʯʘʩʪʢʘʤ ʨʘʩʩʝʷʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʬʠʣɹʪʨʘʮʠʠ ʧʨʝʩʥʳʭ ʚʦʜ. 

ɸʣʠʩʦʚʩʢʘʷ ʂʇ ʚʦ ʚʨʝʤʷ ʧʦʟʜʥʝʚʦʨʦʥʝʞʩʢʦ-ʨʘʥʥʝʝʚʣʘʥʦʚʩʢʦʛʦ ʥʠʟʢʦʛʦ ʩʪʦʷʥʠʷ  

ʆʋʄ ʠʛʨʘʣʘ ʨʦʣʴ ʙʘʨʴʝʨʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʄʫʭʘʥʦ-ɽʨʦʭʦʚʩʢʫʶ 
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ʚʥʫʪʨʠʰʝʣʴʬʦʚʫʶ ʚʧʘʜʠʥʫ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʉʦʣʴ-ʀʣʝʮʢʦʡ ʩʫʰʠ ʠ ʧʝʨʝʢʨʳʪʠʶ 

ʚʦʨʦʥʝʞʩʢʠʭ ʦʜʠʥʦʯʥʳʭ ʨʠʬʦʚ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʩʘʜʢʘʤʠ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʦʪʣʠʯʠʝ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ɺʘʭʠʪʦʚʩʢʠʭ ʨʠʬʦʚ ʦʪ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʈʳʙʢʠʥʩʢʠʭ. ɺ 

ʝʚʣʘʥʦʚʩʢʦʝ ʚʨʝʤʷ ʥʘ ʈʳʙʢʠʥʩʢʦʤ ʠ ɺʦʣʦʩʪʥʦʚʩʢʦʤ ʃʋ ʨʠʬʦʩʪʨʦʝʥʠʝ, ʧʦʜʘʚʣʝʥʥʦʝ 

ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦʡ ʚʟʚʝʩʴʶ, ʥʝ ʚʦʟʦʙʥʦʚʠʣʦʩʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ɸʣʠʩʦʚʩʢʦʤ ʠ 

ʂʠʯʢʘʩʩʢʦʤ ʃʋ ʝʚʣʘʥʦʚʩʢʦʝ ʧʦʚʳʰʝʥʠʝ ʆʋʄ ʧʨʠʚʝʣʦ ʢ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʨʠʬʦʩʪʨʦʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʟʚʝʩʪʥʷʢʦʚ ʝʚʣʘʥʦʚʩʢʦ-ʣʠʚʝʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ɺʘʭʠʪʦʚʩʢʠʭ ʨʠʬʦʚ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʥʘ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʢʘʣʴʮʠʤʠʢʨʦʙʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʦʤʘʪʦʧʦʨ ʠ ʢʦʨʘʣʣʦʚ. ʉʤʝʥʘ ʛʣʘʚʥʳʭ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ 

ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʟʜʥʝʬʨʘʥʩʢʠʤ ʢʨʠʟʠʩʦʤ ʚ ʤʦʨʩʢʠʭ ʪʨʦʧʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ [5]. 

ʎʠʘʥʦʙʘʢʪʝʨʠʠ ʚ ʝʚʣʘʥʦʚʩʢʦ-ʣʠʚʝʥʩʢʠʭ çʰʘʧʢʘʭè ʚʘʭʠʪʦʚʩʢʠʭ ʨʠʬʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʘʤʠ 

Renalcis, Rothpletzella, Epyphiton, Girvanella. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʨʦʜʳ ʣʠʚʝʥʩʢʦ-ʝʚʣʘʥʦʚʩʢʦʡ 

ʯʘʩʪʠ ɺʘʭʠʪʦʚʩʢʠʭ ʨʠʬʦʚ ʠʤʝʶʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʧʫʩʪʦʪ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʘʚʪʦʤʠʢʨʠʪʦʚʳʭ ʮʝʤʝʥʪʦʚ. ʇʦ ʢʝʨʥʫ 

ʬʠʢʩʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʝʧʪʫʥʠʯʝʩʢʠʭ ʜʘʝʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʰʠʨʝʥʠʠ ʦʨʛʘʥʦʛʝʥʥʦʡ 

ʯʘʩʪʠ ʨʠʬʘ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ. 

ɺ ʥʘʯʘʣʝ ʣʠʚʝʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʆʋʄ ʠ, 

ʚʝʨʦʷʪʥʦ, ʘʢʪʠʚʠʟʘʮʠʠ ʚʦʟʜʳʤʘʥʠʷ ʉʦʣʴ-ʀʣʝʮʢʦʛʦ ʩʚʦʜʘ, ʯʝʨʝʟ ɸʣʠʩʦʚʩʢʫʶ ʂʇ ʥʘʯʠʥʘʝʪʩʷ 

ʧʦʩʪʫʧʣʝʥʠʝ ʛʣʠʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʬʦʨʤʠʨʫʝʪʩʷ ʥʠʞʥʷʷ ʯʘʩʪʴ ɺʘʭʠʪʦʚʩʢʦʛʦ 

ʜʝʣʴʪʦʚʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʢʦʣʛʘʥʩʢʦʡ ʪʦʣʱʠ [2]. ʇʦʩʣʝʜʫʶʱʘʷ ʣʠʚʝʥʩʢʘʷ ʪʨʘʥʩʛʨʝʩʩʠʷ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʢʘʨʙʦʥʘʪʦʥʘʢʦʧʣʝʥʠʝ ʥʘ ɸʣʠʩʦʚʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʠ ʦʜʠʥʦʯʥʳʭ ʨʠʬʘʭ. 

ɻʣʦʙʘʣʴʥʦʝ ʵʚʩʪʘʪʠʯʝʩʢʦʝ ʩʥʠʞʝʥʠʝ ʆʋʄ ʥʘ ʨʫʙʝʞʝ ʬʨʘʥʩʢʦʛʦ ʠ ʬʘʤʝʥʩʢʦʛʦ ʚʝʢʦʚ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʉʦʣʴ-

ʀʣʝʮʢʦʡ ʩʫʰʠ. ʆʛʨʦʤʥʘʷ ʛʣʠʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʣʠʥʟʘ ʜʝʣʴʪʦʚʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʥʘʨʘʱʠʚʘʝʪ 

ʩʢʣʦʥ ɸʣʠʩʦʚʩʢʦʡ ʂʇ [2]. 

ɺ ɺʘʭʠʪʦʚʩʢʠʭ ʨʠʬʘʭ ʚ ʧʦʟʜʥʝʣʠʚʝʥʩʢʦ-ʚʦʣʛʦʛʨʘʜʩʢʦʝ ʚʨʝʤʷ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢʘʨʩʪʘ. ʇʨʠʚʥʦʩʠʤʳʡ ʚ ʜʝʣʴʪʦʚʫʶ ʩʠʩʪʝʤʫ ʪʝʨʨʠʛʝʥʥʳʡ ʠ 

ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʚʤʳʚʘʝʪʩʷ ʚ ʪʝʣʘ ʨʠʬʦʚ ʧʦ ʩʠʩʪʝʤʝ ʢʘʨʩʪʦʚʳʭ ʪʨʝʱʠʥ ʠ ʧʦʣʦʩʪʝʡ. ɺ 

ʥʝʧʪʫʥʠʯʝʩʢʠʭ ʜʘʡʢʘʭ ʨʠʬʦʚ ʧʦ ʢʝʨʥʫ ʦʙʥʘʨʫʞʝʥ ʢʚʘʨʮʝʚʳʡ ʧʝʩʯʘʥʳʡ ʠ ʘʣʝʚʨʠʪʦʚʳʡ 

ʤʘʪʝʨʠʘʣ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦʤ ʮʝʤʝʥʪʝ. ʂʘʚʝʨʥʳ ʠ ʧʦʣʦʩʪʠ ʯʘʩʪʦ ʟʘʧʦʣʥʝʥʳ ʛʣʠʥʦʡ. 

ʕʪʦʪ ʥʝʛʘʪʠʚʥʳʡ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ɺʘʭʠʪʦʚʩʢʠʭ ʨʠʬʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʩʥʠʞʘʝʪ 

ʝʤʢʦʩʪʥʦʡ ʧʦʪʝʥʮʠʘʣ ʢʘʨʩʪʦʚʳʭ ʧʫʩʪʦʪ.  

ɺ ʨʘʥʥʝʬʘʤʝʥʩʢʦʝ ʚʨʝʤʷ ɺʘʭʠʪʦʚʩʢʠʝ ʨʠʬʳ, ɸʣʠʩʦʚʩʢʘʷ ʂʇ ʠ ʦʩʘʜʢʠ ʜʝʣʴʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʩʘʜʢʘʤʠ ʯʘʩʪʠʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ 
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ʰʝʣʴʬʘ. ʕʪʠ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʝʜʥʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʦʩʪʘʪʢʦʚ ʙʝʥʪʦʩʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ; ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʟʝʨʝʥ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʷʚʣʷʶʪʩʷ ʧʝʣʦʠʜʳ ʠ ʩʬʝʨʳ. ʈʘʟʚʠʪʳ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʣʘʛʫʥʥʳʭ ʦʩʘʜʢʦʚ ʪʝʢʩʪʫʨʳ ʢʦʤʧʘʢʮʠʠ (ʞʝʣʚʘʢʦʚʘʷ ʩʣʦʠʩʪʦʩʪʴ, 

ʩʪʠʣʦʣʠʪʠʟʘʮʠʷ). ʕʪʘ ʧʘʯʢʘ ʧʦʨʦʜ ʬʦʨʤʠʨʫʝʪ ʬʣʶʠʜʦʫʧʦʨ ʥʘʜ ɺʘʭʠʪʦʚʩʢʠʤʠ ʨʠʬʦʚʳʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ. ʋʯʠʪʳʚʘʷ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʢʘʨʙʦʥʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʬʣʶʠʜʦʫʧʦʨʘ, ʤʦʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʦʜʠʥʦʯʥʳʭ ʨʠʬʦʚ ɺʘʭʠʪʦʚʩʢʦʛʦ ʪʠʧʘ ʥʝʚʦʟʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 
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ʉʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʪʫʨʥʝʡʩʢʦʡ ʪʦʣʱʠ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʝʝ ʢʨʦʚʣʠ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ 

ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʤ ʩʘʤʳʤ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʘʥʘ ʪʫʨʥʝʡʩʢʘʷ ʪʦʣʱʘ ʋʥʴʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ 

ʨʝʛʠʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʪʫʨʥʝʡʩʢʦʡ ʪʦʣʱʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ɻʀʉ ʧʦ ʉʦʣʠʢʘʤʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, 

ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʤʦʱʥʦʩʪʝʡ ʧʣʘʩʪʘ ʊ, ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʘʨʪ ʦʪʨʘʞʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ IIʧ ʩʦ  

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʢʨʦʚʣʝʡ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ. ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʦʞʝʥʳ ʠʤʝʶʱʠʝʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʦʤʳʩʣʦʚʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ ʠʩʧʳʪʘʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ. ʇʨʠ 
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ʢʦʨʨʝʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʘʢʣʶʯʝʥʠʷ ʦ ʚʦʟʨʘʩʪʝ ʧʦʨʦʜ ʧʦ ʬʘʫʥʝ ʠʟ ʢʝʨʥʘ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʋʥʴʚʠʥʩʢʦʡ 

ʠ ʊʫʥʝʛʦʚʩʢʦʡ ʧʣʦʱʘʜʷʭ.  

 

ɺ ʦʩʥʦʚʝ ʣʶʙʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʝʜʠʥʳʡ ʧʨʠʥʮʠʧ. 

ʊʝʨʤʠʥ çʧʣʘʩʪè ʧʦʥʠʤʘʝʪʩʷ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʦʙʲʝʢʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʛʣʘʚʥʳʤ ʧʨʠʟʥʘʢʦʤ 

ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠ ʚʝʨʥʦ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʝʛʦ 

ʚʦ ʚʩʝʤ ʨʝʛʠʦʥʝ. ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʫʨʥʝʡʩʢʦʡ 

ʪʦʣʱʠ ʋʥʴʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʋʩʦʣʴʩʢʦʤ ʨʘʡʦʥʝ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʛ. ʇʝʨʤʠ. ʊʝʢʪʦʥʠʯʝʩʢʠ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʜʥʦʠʤʝʥʥʦʤʫ 

ʧʦʜʥʷʪʠʶ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʉʦʣʠʢʘʤʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ [2]. 

ʅʘʯʘʣʦ ʧʦʟʜʥʝʛʦ ʪʫʨʥʝ (ʯʝʨʝʧʝʪʩʢʦ-ʢʦʩʴʚʠʥʩʢʦʝ ʚʨʝʤʷ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʤ ʮʠʢʣʦʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺʝʨʭʥʷʷ ʞʝ ʯʘʩʪʴ ʪʦʣʱʠ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫʞʝ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʦʢʨʘʱʘʣʘʩʴ ʛʣʫʙʦʢʦʚʦʜʥʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʰʠʨʷʣʘʩʴ ʤʝʣʢʦʚʦʜʥʦ-ʰʝʣʴʬʦʚʘʷ ʟʦʥʘ ʩ ʧʨʠʩʫʱʠʤʠ ʝʡ ʦʪʣʦʞʝʥʠʷʤʠ 

ʦʢʨʘʠʥʥʦʛʦ ʤʦʨʷ ʩ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʝʡ. ʊʦʣʱʠʥʘ - ʜʦ 40 ʤ, ʧʦʩʪʝʧʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʟʘʧʘʜ ʜʦ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʦʪʣʦʞʝʥʠʡ [1]. 

ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʧʨʠ ʢʦʨʨʝʣʷʮʠʠ 

ʪʫʨʥʝʡʩʢʦʡ ʪʦʣʱʠ, ʨʝʧʝʨʳ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʛʨʘʥʠʮʝ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʢʨʦʚʣʷ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʝʪʩʷ ʧʦ 

ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʅɻʂ ʠ ʥʠʟʢʠʤ ɻʂ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚ 

ʨʘʟʨʝʟʝ ʠ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʦʪʨʘʞʘʶʱʠʤ ʛʦʨʠʟʦʥʪʦʤ IIʇ, ʥʦ ʟʜʝʩʴ ʚʩʪʨʝʯʘʝʪʩʷ ʪʝʨʨʠʛʝʥʥʘʷ 

ʧʘʯʢʘ, ʦʪʥʦʩʠʤʘʷ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʚʘʣʘʤ. 

ʇʨʠ ʢʦʨʨʝʣʷʮʠʠ ʥʝʟʥʘʥʠʝ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʥʝʩʝʥʠʶ ʚʝʨʭʦʚ ʪʫʨʥʝʡʩʢʦʛʦ ʧʣʘʩʪʘ ʢ ʤʘʣʠʥʦʚʩʢʦʤʫ, ʣʠʙʦ, ʚʦʦʙʱʝ, ʢ ʙʦʙʨʠʢʦʚʩʢʦʤʫ. ʊʘʢ 

ʚ ʩʢʚ. 491 ʋʥʴʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʯʘʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʊ ʧʨʦʢʦʨʨʝʣʠʨʦʚʘʥʘ ʢʘʢ 

ʥʝ ʧʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʙʘʣʘʥʩ  ʧʣʘʩʪ ʄʣ, ʜʦʙʳʯʘ ʦʪʥʝʩʝʥʘ ʢ ʧʣʘʩʪʫ ɹʙ. 

ʆʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ IIʇ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʦʪʨʘʞʘʝʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢʨʦʚʣʠ 

ʪʫʨʥʝ. ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʫʯʘʩʪʢʠ ʘʥʦʤʘʣʴʥʦʡ ʟʘʧʠʩʠ ʩ 

ʧʨʦʛʠʙʘʥʠʝʤ ʦʩʝʡ ʩʠʥʬʘʟʥʦʩʪʠ ʥʠʞʝ ʆɻ IIʇ, ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʝ ʢʘʢ ʟʦʥʳ ʨʘʟʚʠʪʠʷ 

ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʬʨʘʥʩʢʦ-ʪʫʨʥʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʅʘ ʢʘʨʪʘʭ ʘʙʩʦʣʶʪʥʳʭ ʘʤʧʣʠʪʫʜ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʠʥʪʝʨʚʘʣʝ ʆɻ III -IIʇ, ʨʠʬʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʦʢʦʥʪʫʨʠʚʘʶʪʩʷ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʤʧʣʠʪʫʜ ʚ ʧʨʝʜʝʣʘʭ ʨʠʬʘ ʚʳʜʝʣʷʶʪʩʷ 

ʟʦʥʳ ʧʦʥʠʞʝʥʥʳʭ ʠ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʟʤʝʥʝʥʠʠ ʩʪʨʦʝʥʠʷ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [3]. 
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ʅʘʤʠ ʚʳʷʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʢʚʘʞʠʥ ʩ ʪʝʨʨʠʛʝʥʥʦʡ ʧʘʯʢʦʡ ʚ 

ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ʅʘ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʘʥʘʭ ʋʥʴʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʚʳʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʡ ʚ ʨʝʣʴʝʬʝ ʫʟʢʠʡ ʛʨʝʙʝʥʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʦʜʥʷʪʠʷ. 

ɿʘʧʘʜʥʦʝ ʢʨʳʣʦ ʢʨʫʪʦʝ, ʚʦʩʪʦʯʥʦʝ ʙʦʣʝʝ ʧʦʣʦʛʦʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʢʣʦʥʥʫʶ ʥʘ ʚʦʩʪʦʢ 

ʨʘʚʥʠʥʫ, ʧʨʦʨʝʟʘʥʥʫʶ ʫʟʢʠʤʠ ʢʘʥʘʣʘʤʠ,  ʚʳʪʷʥʫʪʳʤʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. 

ɸʥʦʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʟ ʩʢʚ.118. ɿʜʝʩʴ ʥʘ ʬʘʤʝʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ ʟʘʣʝʛʘʶʪ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʩʯʘʥʠʢʘʤʠ ʧʦ ʜʘʥʥʳʤ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʠ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʝʥʠʷʤ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʟʘʚʦʣʞʩʢʦʤʫ ʥʘʜʛʦʨʠʟʦʥʪʫ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ. 

ʈʘʟʙʠʨʘʷʩʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʚʦʜʥʳʭ 

ʧʦʪʦʢʦʚ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʘʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʝʨʝʦʪʣʦʞʠʪʴʩʷ ʤʘʪʝʨʠʘʣʫ ʨʘʟʤʳʚʘ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ɺ ʩʢʚ.118 ʠ 451 ʪʦʣʱʠʥʳ ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʠʣʠ 24.6 ʤ ʠ 32 ʤ. 

ʕʪʠ ʧʦʥʠʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʫʯʘʩʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʥʘʣʳ ʧʨʦʜʚʠʞʝʥʠʷ ʤʦʨʩʢʠʭ ʚʦʜ ʩ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. 

ʈʠʬ ʩʦʩʪʦʠʪ ʠʟ ʪʚʝʨʜʦʛʦ ʚʦʣʥʦʫʩʪʦʡʯʠʚʦʛʦ ʢʘʨʢʘʩʘ (ʨʠʬʦʚʦʛʦ ʛʨʝʙʥʷ), ʧʦʩʪʨʦʝʥʥʦʛʦ 

ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠʟʚʝʩʪʢʦʚʳʭ ʩʢʝʣʝʪʦʚ. ʈʠʬʦʚʳʡ ʛʨʝʙʝʥʴ ʦʪʜʝʣʷʝʪ ʤʝʣʢʦʚʦʜʴʝ ʣʘʛʫʥ ʦʪ 

ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ. ʃʘʛʫʥʥʳʝ ʦʩʘʜʢʠ ʩʦʩʪʦʷʪ ʠʟ ʤʝʣʢʦʦʙʣʦʤʦʯʥʦʛʦ ʜʝʪʨʠʪʘ - ʧʨʦʜʫʢʪʘ 

ʨʘʟʨʫʰʝʥʠʷ ʨʠʬʦʚʦʛʦ ʛʨʝʙʥʷ ʠ ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮ ʢʘʨʙʦʥʘʪʥʦʛʦ ʠʣʘ.  

ʇʦ ʤʝʨʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚʦ ʬʨʘʥʩʢʦ-ʪʫʨʥʝʡʩʢʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʘ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʤʦʨʷ, ʥʘʜʩʪʨʦʡʢʘ ʨʠʬʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ.  

ʂ ʢʦʥʮʫ ʪʫʨʥʝʡʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʠʬʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʟʦʥʝ 

ʤʝʣʢʦʚʦʜʴʷ, ʧʦʩʪʦʷʥʥʦ ʵʨʦʜʠʨʦʚʘʣʘʩʴ ʠ ʚʳʧʦʣʘʞʠʚʘʣʘʩʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʣʥ, ʝʝ ʨʘʩʩʝʢʘʣʠ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ (ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ) ʧʦʜʚʦʜʥʳʝ ʧʦʪʦʢʠ (ʚʦʣʥʦʚʳʝ ʢʘʥʘʣʳ). 

ʇʦʪʦʢʠ ʨʘʟʤʳʚʘʣʠ ʪʝʣʦ ʨʠʬʘ, ʦʙʨʘʟʫʷ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʤʝʞʨʠʬʦʚʳʝ ʚʧʘʜʠʥʳ (ʧʨʠʤʝʨʦʤ 

ʷʚʣʷʶʪʩʷ ʨʘʟʨʝʟʳ ʩʢʚ.118, 451, 491 ʠ ʜʨ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʣʦ ʨʠʬʘ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ, 

ʨʘʟʜʝʣʷʝʪʩʷ ʚʧʘʜʠʥʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ [4]. ʀʟʤʝʥʝʥʠʷ ʚ ʪʝʢʪʦʥʦ-

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʚʳʨʘʟʠʣʠʩʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʦ ʚʧʘʜʠʥʘʭ. ʅʘʯʠʥʘʝʪʩʷ ʠʭ 

ʢʦʤʧʝʥʩʘʮʠʷ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʢʚ.118. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʧʠʩʳʚʘʶʪ ʢʨʫʧʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʪʝʣʘ ʚ ʩʦʩʪʘʚʝ 

ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ ʠ ʧʦ ʩʤʝʞʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ [5]. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʝ ʠʟ ʧʦʜʦʙʥʳʭ ʪʝʣ 

ʚʳʷʚʣʝʥʦ ʚ ʋʜʤʫʨʪʠʠ, ʥʘ ʟʘʧʘʜʝ ʄʦʞʛʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʂʘʤʩʢʦ-ʂʠʥʝʣʴʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʣʦʞʥʳʡ ʨʘʩʯʣʝʥʝʥʥʳʡ 

ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʪʫʨʥʝ-ʬʘʤʝʥʩʢʠʭ ʪʦʣʱ.  

ɺʓɺʆɼʓ:  

1. ɺ ʪʫʨʥʝʡʩʢʠʡ ʚʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ  

ʟʘʤʝʜʣʝʥʠʶ ʠʣʠ ʜʘʞʝ ʧʨʠʦʩʪʘʥʦʚʢʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʭ 
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ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ. ʂʘʨʙʦʥʘʪʳ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ  ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʬʦʚ, ʨʘʟʨʫʰʘʣʠʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

2. ʉ ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ.  

3. ʇʨʠ ʜʝʪʘʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʦʪʣʦʞʝʥʠʡ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʢʨʦʚʣʠ ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʈʝʧʝʨʳ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʛʨʘʥʠʮʝ ʪʫʨʥʝʡʩʢʦʛʦ ʧʦʜʩʯʝʪʥʦʛʦ ʦʙʲʝʢʪʘ.  

4. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʚʷʟʴ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʣʘʥʦʤ. ɼʘʥʥʳʝ 

ʧʦ ʩʢʚʘʞʠʥʘʤ, ʚʩʢʨʳʚʰʠʤ ʪʫʨʥʝʡʩʢʦ-ʬʘʤʝʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʫʨʥʝʡʩʢʦ-ʬʘʤʝʥʩʢʦʡ ʟʘʣʝʞʠ ʋʥʴʚʠʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʦʙʦʩʥʦʚʘʪʴ 

ʫʟʢʠʝ ʤʝʞʨʠʬʦʚʳʝ ʚʧʘʜʠʥʳ. ʉ ʵʪʠʤʠ ʚʧʘʜʠʥʘʤʠ ʩʚʷʟʘʥʳ ʟʦʥʳ ʫʣʫʯʰʝʥʥʳʭ ʝʤʢʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʳʭ ʙʘʣʘʥʩʦʚʳʭ 

ʟʘʧʘʩʦʚ. 

5. ʇʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʨʙʦʥʘʪʥʦʡ ʠ ʜʣʷ 

ʪʝʨʨʠʛʝʥʥʦʡ ʯʘʩʪʠ ʪʫʨʥʝʡʩʢʦʛʦ ʧʣʘʩʪʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʉʪʘʰʢʦʚʘ ʕ.ʂ., ʏʝʪʠʥʘ ʀ.ɺ. ʄʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʬʨʘʥʩʢʦ-

ʪʫʨʥʝʡʩʢʦʡ ʪʦʣʱʠ. ʇʝʨʤʩʢʠʡ ʢʨʘʡ. ʆɸʆ çʂʘʤʅʀʀʂʀɻʉè, ʛ. ʇʝʨʤʴ ï 8 ʩ. 

2. ɹʦʨʠʩʦʚ ɹ.ʌ., ʄʝʨʝʥʢʦʚʘ ʅ.ɺ.  ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʝ ʠ ʧʝʨʝʩʯʝʪ ʟʘʧʘʩʦʚ ʋʥʴʚʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, çɻʀʇʈʆɺʆʉʊʆʂʅɽʌʊʔè, ʛ. ʉʘʤʘʨʘ, 2002 ʛ.- 128 ʩ. 

3. ʈʘʢʯʝʝʚʘ ʃ.ɸ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʋʥʴʚʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 3D,  ʌʠʣʠʘʣ ʆʆʆ çʃʋʂʆʁʃ-ʀʥʞʠʥʠʨʠʥʛè çʇʝʨʤʅʀʇʀʥʝʬʪʴèè, ʛ. 

ʇʝʨʤʠ,  235 ʩ. 

4. ʍʨʘʤʮʦʚ ɸ.ʃ. ʆʪʯʝʪ ʧʦ ʪʝʤʝ 48/94-95: çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʣʦʱʘʜʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡè ʆɸʆ 

çʇʝʨʤʥʝʬʪʝʛʝʦʬʠʟʠʢʘè çʈʦʩʥʝʬʪʴè ʄʠʥʪʦʧʵʥʝʨʛʦ ʈʌ. ʇʝʨʤʴ.  ʄʘʨʪ 1997 ʛ. - 128 ʩ.  

5. ʉʪʘʰʢʦʚʘ ʕ.ʂ., ʂʘʣʘʙʠʥ ʉ.ʅ. ʇʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʪʫʨʥʝʡʩʢʦʡ ʪʦʣʱʠ ʟʘʧʦʣʥʝʥʠʷ ʂʘʤʩʢʦ-

ʂʠʥʝʣʴʩʢʠʭ ʧʨʦʛʠʙʦʚ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʇʝʨʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʆɸʆ ʅʊʂ ʅʝʬʪʝʦʪʜʘʯʘè, 2002 ʛ., 94 ʩ. 
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ʀɿʆʊʆʇʅɸʗ ʉʊʈɸʊʀɻʈɸʌʀʗ ʂɸʈɹʆʅɸʊʅʓʍ ʇʆʈʆɼ ʐʋʅʊɸʈʉʂʆʁ ʉɺʀʊʓ 

ɽʅʀʉɽʁʉʂʆɻʆ ʂʈʗɾɸ ʀ U-PB ɼɸʊʀʈʆɺɸʅʀɽ ɼɽʊʈʀʊʆɺʓʍ ʎʀʈʂʆʅʆɺ ʀɿ 

ʇʆɼʉʊʀʃɸʖʑʀʍ ʀ ʇɽʈɽʂʈʓɺɸʖʑʀʍ ʆʊʃʆɾɽʅʀʁ 

ʀ.ɸ. ɺʠʰʥʝʚʩʢʘʷ1, ɽ.ʌ. ʃʝʪʥʠʢʦʚʘ1, ɸ.ʀ. ʇʨʦʰʝʥʢʠʥ1, ʅ.ʀ. ʇʠʩʘʨʝʚʘ1, 

ʅ.ɻ. ʉʦʣʦʰʝʥʢʦ2 

 

1ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʠʤ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʦʚʦʩʠʙʠʨʩʢ, e-mail: vishia@igm.nsc.ru 

2ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʋʨʆ ʈɸʅ, ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ʀʟʫʯʝʥʳ ʠʟʦʪʦʧʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ ʪʫʥʛʫʩʠʢʩʢʦʡ ʩʝʨʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ 87Sr/86Sr ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0.70550 ʜʦ 0.70569. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʢʨʠʚʦʡ ʚʘʨʠʘʮʠʡ 

ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʩʪʨʦʥʮʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʠʬʝʝ ʚ ʧʝʨʠʦʜ 840-1020 ʤʣʥ ʣʝʪ 

ʥʘʟʘʜ. ʉ ʧʦʤʦʱʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ U-Pb ʠʟʦʪʦʧʥʦʡ ʩʠʩʪʝʤʳ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʧʦʨʦʜʳ ʪʘʩʝʝʚʩʢʦʡ ʩʝʨʠʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʪʦʯʥʦ ʚ ʚʝʥʜʝ. 

 

ʇʨʦʙʣʝʤʘ ʚʦʟʨʘʩʪʘ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʩʪʨʳʭ ʜʠʩʢʫʩʩʠʡ. ɸʚʪʦʨʳ ʧʦ-ʨʘʟʥʦʤʫ 

ʨʘʩʧʦʣʘʛʘʶʪ ʠʭ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʀʟʫʯʝʥʠʝ ʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʦʪʦʧʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʢʦʥʢʨʝʪʥʦ ʩʫʜʠʪʴ ʦ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ ʠʭ ʩʝʜʠʤʝʥʪʘʮʠʠ.  

ʄʦʱʥʦʩʪʴ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 

ʧʨʝʚʳʰʘʝʪ 5 000 ʤ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʫʭʦʧʠʪʩʢʫʶ, ʪʫʥʛʫʩʠʢʩʢʫʶ, ʪʘʩʝʝʚʩʢʫʶ 

(ʬʘʮʠʘʣʴʥʳʝ ʘʥʘʣʦʛʠ: ʰʠʨʦʢʠʥʩʢʘʷ ʠ ʦʩʣʷʥʩʢʘʷ) ʩʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ 

ʘʨʭʝʡ-ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʬʫʥʜʘʤʝʥʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʈʘʥʝʝ ʥʘʤʠ 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʟʦʪʦʧʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʦʥʮʠʷ, ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ ʨʠʬʝʡʩʢʠʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʩʫʭʦʧʠʪʩʢʦʡ ʠ ʪʫʥʛʫʩʠʢʩʢʦʡ ʩʝʨʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ (ʂʘʤʝʥʩʢʘʷ ʟʦʥʘ ï ʨʘʟʨʝʟ ʚ ʥʠʞʥʝʤ 

ʪʝʯʝʥʠʠ ʨ. ʀʨʢʠʥʝʝʚʘ ʠ ʨʘʟʨʝʟ ʧʦ ʨ. ɸʥʛʘʨʘ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʂʘʤʝʥʢʘ; ɻʣʫʰʠʭʠʥʩʢʘʷ ʟʦʥʘ ï 

ʨʘʟʨʝʟ ʧʦ ʨ. ɽʥʠʩʝʡ ʚʳʰʝ ʫʩʪʴʷ ʨ. ɸʥʛʘʨʘ)  [ɺʠʰʥʝʚʩʢʘʷ ʠ ʜʨ., 2013; Vishnevskaya et al., 

2014]. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʠʚʝʜʝʤ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʢʘʨʙʦʥʘʪʦʚ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ 

ʪʫʥʛʫʩʠʢʩʢʦʡ ʩʝʨʠʠ.  

ʈʘʟʨʝʟ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ ʙʳʣ ʠʟʫʯʝʥ ʚ ʙʝʨʝʛʦʚʳʭ ʚʳʭʦʜʘʭ ʚʜʦʣʴ ʨ. ʂʘʤʝʥʢʘ, ʚ ʫʩʪʴʝ 

ʨ. ɽʥʜʘ, ʛʜʝ ʦʥ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʘʯʢʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʠ ʯʝʨʥʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʯʝʨʝʜʫʶʱʠʭʩʷ ʩ 

ʧʣʠʪʯʘʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ɺʳʰʝ ʵʪʠ ʧʦʨʦʜʳ ʩʤʝʥʷʶʪʩʷ ʩʝʨʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, 

ʪʝʤʥʦ-ʩʝʨʳʤʠ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʣʠʪʯʘʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. ɺʝʥʯʘʝʪ ʨʘʟʨʝʟ ʩʚʠʪʳ 
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ʢʦʤʧʣʝʢʩ ʨʠʪʤʠʯʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʪʝʤʥʦ-ʩʝʨʳʭ ʜʦ ʯʝʨʥʳʭ ʛʣʠʥʠʩʪʳʭ, ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʧʦʨʦʜ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ 1100 ʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʥʝʢʘʨʙʦʥʘʪʥʦʡ ʧʨʠʤʝʩʠ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʤ ʤʝʪʦʜʦʤ ʥʘ 

ʧʦʨʦʰʢʦʚʦʤ ʜʠʬʨʘʢʪʦʤʝʪʨʝ ɼʈʆʅ-3ʄ (ʀɻʄ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʨʦʤʝ ʢʚʘʨʮʘ, ʩʣʶʜʳ ʤʫʩʢʦʚʠʪʦʚʦʛʦ ʪʠʧʘ 2ʄ1 ʠ ʢʘʦʣʠʥʠʪʘ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠʤʝʩʴ 

ʧʣʘʛʠʦʢʣʘʟʘ, ʧʠʨʠʪʘ, ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ, ʘʥʘʪʘʟʘ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʳ ʙʘʨʠʪʘ, 

ʩʠʜʝʨʠʪʘ, ʠʣʴʤʝʥʦʨʫʪʠʣʘ. ʊʘʢʦʡ ʥʘʙʦʨ ʤʠʥʝʨʘʣʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʨʘʥʠʪʥʳʡ ʠ ʦʩʘʜʦʯʥʳʡ 

ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʙʘʩʩʝʡʥ ʩʝʜʠʤʝʥʪʘʮʠʠ.  

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʥʘʢʦʧʣʝʥʠʝ  ʚ 

ʤʝʣʢʦʚʦʜʥʦʤ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʤ ʙʘʩʩʝʡʥʝ ʚ ʧʨʝʜʝʣʘʭ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʦʙʨʘʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʧʦʨʦʜʳ ʩ ʥʘʠʤʝʥʝʝ ʥʘʨʫʰʝʥʥʦʡ Rb-Sr 

ʠʟʦʪʦʧʥʦʡ ʩʠʩʪʝʤʦʡ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ 

ʠʟʫʯʝʥʠʝ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ Sr ʥʘ ʧʨʠʙʦʨʝ Thermo Fisher Scientific TritonPlus ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʌʍʄʀ ʀɻɻ ʋʨʆ ʈɸʅ (ɽʢʘʪʝʨʠʥʙʫʨʛ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 87Sr/86Sr ʚ 

ʥʘʠʤʝʥʝʝ ʠʟʤʝʥʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʰʫʥʪʘʨʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 

0.70550 ï 0.70569. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ ʠʟʫʯʝʥʥʳʭ ʨʘʥʝʝ 

ʨʘʟʨʝʟʦʚ ʪʫʥʛʫʩʠʢʩʢʦʡ ʩʚʠʪʳ ʧʦ  [ɺʠʰʥʝʚʩʢʘʷ ʠ ʜʨ., 2013] ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ ʩʭʦʜʠʤʦʩʪʴ. 

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʯʪʦ ʵʪʠ ʧʦʨʦʜʳ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʨʠʬʝʝ ʚ ʧʝʨʠʦʜ 840-1020 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ.  

ɼʣʷ ʜʘʪʠʨʦʚʘʥʠʷ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʜʩʪʠʣʘʶʱʠʝ ʰʫʥʪʘʨʩʢʫʶ 

ʩʚʠʪʫ  ʧʝʩʯʘʥʠʢʠ ʩʨʝʜʥʝ- (ʧʦ ʥʝʢʦʪʦʨʳʤ ʠʩʪʦʯʥʠʢʘʤ ʚʝʨʭʥʝ-) ʨʠʬʝʡʩʢʦʡ ʧʦʛʦʨʶʡʩʢʦʡ ʩʚʠʪʳ 

ʩʫʭʦʧʠʪʩʢʦʡ ʩʝʨʠʠ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʚʝʥʜʩʢʠʝ ʯʠʩʪʷʢʦʚʩʢʦʡ ʠ ʤʦʰʘʢʦʚʩʢʦʡ ʩʚʠʪ 

ʪʘʩʝʝʚʩʢʦʡ ʩʝʨʠʠ. ʆʙʨʘʟʮʳ ʧʝʩʯʘʥʠʢʦʚ ʧʦʛʦʨʶʡʩʢʦʡ ʩʚʠʪʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʚ ʙʝʨʝʛʦʚʳʭ 

ʦʙʥʘʞʝʥʠʷʭ ʨ. ɸʥʛʘʨʘ ʥʘʧʨʦʪʠʚ ʦ. ɹʘʣʪʫʨʠʥ (58Á32'38,9'' N 96Á24'37,6'' E). U-Pb ʠʟʦʪʦʧʥʦʝ 

ʜʘʪʠʨʦʚʘʥʠʝ ʮʠʨʢʦʥʦʚ ʚʳʧʦʣʥʝʥʦ ʤʝʪʦʜʦʤ LA ICP-MS ʥʘ ʧʨʠʙʦʨʝ Nu Instruments ICP-MS, ʚ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ɻʦʥʢʦʥʛʘ (ʂʠʪʘʡ). ɼʝʪʘʣʠ ʤʝʪʦʜʠʢʠ ʦʧʠʩʘʥʳ ʚ [Xia et al., 2011]. ʇʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʢʦʨʜʘʪʥʳʝ (ʙʦʣʝʝ 95%) ʟʥʘʯʝʥʠʷ ʜʣʷ 56 ʟʝʨʝʥ. ɺʦʟʨʘʩʪ ʚʩʝʭ 

ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʘʨʭʝʡ-ʨʘʥʥʝʨʠʬʝʡʩʢʠʡ, ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʣʦʞʘʪʩʷ ʚ ʜʠʘʧʘʟʦʥ 

ʚʦʟʨʘʩʪʦʚ ʦʪ 1670 ʜʦ 3320 ʤʣʥ ʣʝʪ. ʅʘ ʛʠʩʪʦʛʨʘʤʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʦʚ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʧʠʢʘ: ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʥʘ ʫʨʦʚʥʝ 1.8 ï 1.9, ʚʪʦʨʦʡ 2.7 ʠ 2.82-2.86 ʤʣʨʜ ʣʝʪ. ʊʘʢʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʨʦʜ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [Khudoley et al., 

2007]. ʆʛʨʘʥʠʯʠʪʴ ʚʝʨʭʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʧʨʝʜʝʣ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʦʛʦʨʶʡʩʢʦʡ ʩʚʠʪʳ ʵʪʠʤ 

ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʫʜʘʣʦʩʴ.  

ʈʘʟʨʝʟ ʯʠʩʪʷʢʦʚʩʢʦʡ ʩʚʠʪʳ ʙʳʣ ʦʧʨʦʙʦʚʘʥ ʧʦ ʙʝʨʝʛʫ ʨ. ʅʠʞʥʘʷ ʊʝʨʷ (58Á42'03,9''N 

96Á38'42,5''E), ʘ ʧʝʩʯʘʥʠʢʠ ʤʦʰʘʢʦʚʩʢʦʡ ʩʚʠʪʳ ʦʪʦʙʨʘʥʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɸʢʘ (58Á36'58,3''N 
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96Á11'55,3''E). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʦʚ  ʮʠʨʢʦʥʦʚ ʫ ʥʠʭ ʦʜʥʦʪʠʧʥʦʝ: ʙʦʣʴʰʘʷ ʧʦʧʫʣʷʮʠʷ 

ʠʤʝʝʪ  ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ  (600-890 ʤʣʥ ʣʝʪ), ʯʘʩʪʴ ʮʠʨʢʦʥʦʚ ʠʤʝʶʪ ʧʨʦʪʝʨʦʟʦʡʩʢʠʝ 

ʜʘʪʠʨʦʚʢʠ (1660 ï 1950 ʤʣʥ ʣʝʪ). ʉʘʤʘʷ ʤʦʣʦʜʘʷ ʧʦʧʫʣʷʮʠʷ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʟʫʯʝʥʥʘʷ 

ʚ ʧʦʨʦʜʘʭ ʤʦʰʘʢʦʚʩʢʦʡ ʠ ʯʠʩʪʷʢʦʚʩʢʦʡ ʩʚʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʨʘʩʪʦʤ 603-605 ʤʣʥ ʣʝʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʧʝʩʯʘʥʠʢʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʧʦʟʞʝ 600 ʤʣʥ ʣʝʪ ʚ ʚʝʥʜʝ, ʪ.ʢ. ʦʥʠ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʣʠʤʦʚʩʢʦʡ ʩʚʠʪʳ. 

ʇʨʠʚʝʜʸʥʥʳʝ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʨʝʜʳʜʫʱʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ   

ʦʜʥʦʪʠʧʥʦʩʪʴ ʠʟʦʪʦʧʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʨʘʟʨʦʟʥʝʥʥʳʭ ʨʘʟʨʝʟʦʚ 

ʩʫʭʦʧʠʪʩʢʦʡ ʠ ʪʫʥʛʫʩʠʢʩʢʦʡ ʩʝʨʠʡ. ʕʪʦ  ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʥʘʢʦʧʣʝʥʠʝ ʚ ʤʝʥʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʀʥʪʝʨʚʘʣ  

ʩʝʜʠʤʝʥʪʘʮʠʠ ʦʪʣʦʞʝʥʠʡ ʪʘʩʝʝʚʩʢʦʡ ʩʚʠʪʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩ 600 ʤʣʥ ʣʝʪ ʜʦ ʥʘʯʘʣʘ ʢʝʤʙʨʠʷ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʦʚ ʈʌʌʀ 15-05-05095, 15-05-04344 ʠ ʛʨʘʥʪʘ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʄʂ-6608.2015.5. 
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ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʚʘʩʶʛʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ʠ ʉʝʚʝʨʦ-ɺʘʨʪʦʚʩʢʦʡ ʤʝʛʘʪʝʨʨʘʩʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʖ1
1 

ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʧʨʦʮʝʩʩʝ 3-ʭ ʮʠʢʣʦʚ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʦʪʣʦʞʝʥʠʡ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʜʠʩʪʘʣʴʥʳʭ 

ʯʘʩʪʝʡ ʜʝʣʴʪʦʚʳʭ ʩʠʩʪʝʤ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ ʬʨʦʥʪʘ ʠ ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʜʝʣʴʪʦʚʦʛʦ 

ʮʠʢʣʘ, ʪʦʛʜʘ ʢʘʢ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʦʪʚʝʯʘʝʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʤʫ ʮʠʢʣʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʜʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʧʣʷʞʘ. ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʚʘʩʶʛʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʨʘʟʥʳʤʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

 

ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʝ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʢʝʣʦʚʝʡ-ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʝʛʘʙʘʩʩʝʡʥʘ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ 

ʤʥʦʛʦʢʨʘʪʥʦ ï ʦʪ ʨʝʛʠʦʥʘʣʴʥʦʡ, ʜʦ ʚʳʩʦʢʦʜʝʪʘʣʴʥʳʭ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ɸ. ʇ. 

ʉʦʢʦʣʦʚʩʢʦʛʦ [10], ɻ.ʇ. ʄʷʩʥʠʢʦʚʦʡ [7], ɽ.ɸ. ɻʘʡʜʝʙʫʨʦʚʦʡ [5], ɸ.ʀ. ʉʠʜʦʨʝʥʢʦʚʘ [11], ɺ.ʉ. 

ʄʫʨʦʤʮʝʚʘ [6], ʃ.ʅ. ɹʨʫʞʝʩ [4],ɺ.ɹ ɹʝʣʦʟʝʨʦʚʘ [3] ʠ ʜʨ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪ ʠ ʦʪʯʝʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʩʦʯʣʝʥʝʥʠʷ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ʠ ʉʝʚʝʨʦ-ɺʘʨʪʦʚʩʢʦʡ ʤʝʛʘʪʝʨʨʘʩʳ 

(ʈʠʩ.1). ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʠʝ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʳʤ ʧʨʦʪʠʚʦʨʝʯʠʷʤ ʧʨʠ ʥʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪʘʭ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʦʣʱ ʥʘʠʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʥʥʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ [1], 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [2, 8, 12], 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʧʦʨʦʜ; ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʣʥʦʚʦʡ ʩʦʨʪʠʨʦʚʢʠ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʨʦʜ ʢʦʣʣʝʢʪʦʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʨʦʙʥʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʣʘʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʣʘʩʪʘ ʖ1
1 ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʨʝʟʘʭ ʫʩʪʦʡʯʠʚʳʭ 

ʬʘʮʠʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ (ʌɸ). ʋʩʪʘʥʦʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ. ɺ 
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ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʌɸ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʰʝʣʴʬʘ, ʘ ʪʘʢʞʝ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʩʫʙʘʢʚʘʣʴʥʦʡ 

ʜʝʣʴʪʳ (ʧʨʦʜʝʣʴʪʳ). ɼʘʣʝʝ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠʷ ʌɸ ʬʨʦʥʪʘ 

ʩʫʙʘʢʚʘʣʴʥʦʡ ʜʝʣʴʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʦʤ ʬʘʮʠʡ ʩʨʝʜʥʝʛʦ ʠ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʝʣʴʪʳ, ʘ ʪʘʢʞʝ ʨʫʩʣʘʤʠ ʧʦʜʚʦʜʷʱʠʭ ʨʫʢʘʚʦʚ ʠ 

ʧʨʠʫʩʪʴʝʚʳʤʠ ʙʘʨʘʤʠ. ʆʪʣʦʞʝʥʠʷ ʌɸ ʬʨʦʥʪʘ ʩʫʙʘʢʚʘʣʴʥʦʡ ʜʝʣʴʪʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ 

ʤʦʱʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʖ1
1. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʌɸ ʜʝʣʴʪʦʚʦʡ ʨʘʚʥʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʬʘʮʠʷʤʠ ʚʨʝʤʝʥʥʦ 

ʟʘʣʠʚʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʧʦʡʤ ʠ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨ ʠ ʙʦʣʦʪ. ʇʦʚʩʝʤʝʩʪʥʦ ʚ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʠʭ 

ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʦʪ ʢʨʦʚʣʠ ʧʣʘʩʪʘ ʖ1
1 ʚʩʪʨʝʯʝʥʘ ʌɸ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ ʬʘʮʠʠ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ 

ʧʣʷʞʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʟʦʰʣʘ 

ʩʤʝʥʘ 3-ʭ ʮʠʢʣʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʈʘʥʥʠʡ ʮʠʢʣ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩʚʷʟʘʥ ʩ ʜʝʣʴʪʦʚʳʤʠ 

ʌɸ ʠ ʧʨʦʛʨʘʜʘʮʠʝʡ ʩʫʙʘʢʚʘʣʴʥʦʡ ʜʝʣʴʪʦʚʦʡ ʩʠʩʪʝʤʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʰʠʨʥʦʡ ʧʨʦʛʨʘʜʘʮʠʠ 

ʩʠʩʪʝʤʳ ʜʝʣʴʪ, ʩʪʘʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘʜʚʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʌɸ ʜʝʣʴʪʦʚʦʡ ʨʘʚʥʠʥʳ. ɿʘʚʝʨʰʘʶʱʠʡ ʮʠʢʣ ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʧʦʩʪʝʧʝʥʥʫʶ 

ʪʨʘʥʩʛʨʝʩʩʠʶ, ʩʦ ʚʨʝʤʝʥʝʤ ʦʭʚʘʪʠʚʰʫʶ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʨʘʡʦʥʘ ʨʘʙʦʪ. 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʚʘʩʶʛʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʘʢʪʦʨʳ  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʩʚʦʡʩʪʚ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʨʘʟʥʳʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ (ʌɽʉ) ʚ ʧʦʨʦʜʘʭ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʨʝʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ: 1) ʧʝʨʝʥʦʩʦʤ ʤʘʪʝʨʠʘʣʘ ʧʨʦʛʨʘʜʠʨʫʶʱʝʡ ʜʝʣʴʪʳ, 2) ʵʨʦʟʠʝʡ 

ʦʪʣʦʞʝʥʠʡ, 3) ʚʦʣʥʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʩʦʨʪʠʨʦʚʢʦʡ ʤʘʪʝʨʠʘʣʘ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʮʠʢʣʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʜʝʣʴʥʳʭ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʧʨʦʛʥʦʟʝ ʩʚʦʡʩʪʚ. ʊʘʢ ʢʘʢ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʭʘʨʘʢʪʝʨʦʤ ʌɽʉ ʧʦʨʦʜ. 
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ʈʠʩʫʥʦʢ 1 - ɺʳʢʦʧʠʨʦʚʢʘ ʠʟ ʩʭʝʤʳ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʢʝʣʣʦʚʝʷ ʠ ʚʝʨʭʥʝʡ ʶʨʳ 

[9] ʠ ʭʘʨʘʢʪʝʨʥʘʷ ʩʤʝʥʘ ʬʘʮʠʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʦ ʨʘʟʨʝʟʫ 
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ʅʘ ɺʦʩʪʦʯʥʦʤ ɼʦʥʙʘʩʩʝ ʠʟʚʝʩʪʥʦ ʪʨʠ ʪʠʧʘ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʠʬʪʦʛʝʥʥʳʤʠ ʠ 

ʧʦʩʪʨʠʬʪʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʜʠʥ ʠʟ ʥʠʭ ʩʚʷʟʘʥ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʨʠʬʝʡʩʢʦʛʦ ʇʨʘ-ɼʦʥʝʮʢʦʛʦ ʨʠʬʪʘ ʚ ʨʘʥʥʝʤ 

ʜʝʚʦʥʝ. ɺʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʢ ʵʪʘʧʫ ʟʘʢʨʳʪʠʷ ʨʠʬʪʘ, ʩʞʘʪʠʶ, ʢʦʣʣʠʟʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʥʘʢʦʧʣʝʥʠʶ 

ʫʛʣʠʩʪʦʡ (ʧʘʨʘʣʠʯʝʩʢʦʡ) ʠ ʫʛʣʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʘʮʠʡ. ʊʨʝʪʠʡ ʪʠʧ ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʩʝʜʘʥʠʝʤ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʥʢʦʡ ʥʠʞʥʝʡ ʢʦʨʳ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʣʦʞʝʥʥʦʛʦ ʧʨʦʛʠʙʘ ʩ ʫʛʣʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ. 
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ʇʘʣʝʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʳ ʚ 

ʜʚʫʭ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨʘʭ: ʶʞʥʦʤ ʩʢʣʦʥʝ ɺʦʨʦʥʝʞʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʚ ɼʦʥʝʮʢʦʤ ʩʢʣʘʜʯʘʪʦʤ 

ʩʦʦʨʫʞʝʥʠʠ (ɼʉʉ), ʛʜʝ ʦʥʠ ʩʣʘʛʘʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ 

ɺ ʨʘʥʥʝʤ ʧʘʣʝʦʟʦʝ, ʜʦ ʜʝʚʦʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʦʥʙʘʩʩʘ ʩʫʱʝʩʪʚʦʚʘʣ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʝʞʠʤ. ɺ ʥʘʯʘʣʝ ʜʝʚʦʥʘ ʧʨʦʠʟʦʰʣʘ ʘʢʪʠʚʠʟʘʮʠʷ ʨʠʬʝʡʩʢʦʛʦ ʇʨʘ-

ɼʦʥʝʮʢʦʛʦ ʨʠʬʪʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʟʠʣʘʩʴ ʚ ʨʘʩʪʷʞʝʥʠʠ ʠ ʧʨʦʛʠʙʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʤʝʨʥʦ ʚ 

ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ɼʦʥʙʘʩʩʘ [5,8] . ɺ ʩʨʝʜʥʝʤ ʜʝʚʦʥʝ ʥʘʜ ʫʟʢʠʤ ʨʠʬʝʡʩʢʠʤ ʧʨʦʛʠʙʦʤ 

ʚʦʟʥʠʢ ʥʘʜʨʠʬʪʦʚʳʡ ʙʘʩʩʝʡʥ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘ ʩʝʚʝʨʝ ʂʘʤʝʥʩʢʠʤ ʠ ʥʘ ʶʛʝ ʄʘʥʳʯʩʢʠʤ 

ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ. ʉ ʟʘʧʘʜʘ ʚ ʧʨʦʛʠʙ ʧʦʩʪʫʧʘʣʠ ʚʦʜʳ ʤʝʣʢʦʚʦʜʥʦʛʦ ʪʝʧʣʦʛʦ ʤʦʨʷ, 

ʢʦʪʦʨʦʝ ʧʨʦʩʪʠʨʘʣʦʩʴ ʜʦ ɺʦʩʪʦʯʥʦ-ɼʦʥʝʮʢʦʛʦ ʧʦʜʥʷʪʠʷ. ʅʘ ʩʝʚʝʨʝ ʦʙʣʘʩʪʠ ʚ ʵʪʦ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʣ ʦʪʢʨʳʪʳʡ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ, ʩ ʞʘʨʢʠʤ ʠ ʤʝʩʪʘʤʠ ʟʘʩʫʰʣʠʚʳʤ ʢʣʠʤʘʪʦʤ. 

ɼʝʚʦʥʩʢʠʡ ʨʠʬʪʦʛʝʥʥʳʡ ʧʨʦʛʠʙ ʟʘʧʦʣʥʷʣʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʧʦʨʦʜʘʤʠ ʙʘʟʘʣʴʥʦʡ 

ʧʝʩʪʨʦʮʚʝʪʥʦʡ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʠ, ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ, ʣʘʛʫʥʥʦ-ʤʦʨʩʢʠʤʠ ʩʦʣʝʥʦʩʥʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʩʫʣʴʬʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʠ ʤʝʨʛʝʣʠʩʪʳʭ ʬʦʨʤʘʮʠʡ, ʩ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʦʨʦʜ ʜʦ 4-6 ʢʤ. ɺ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʵʪʦʪ ʧʨʦʛʠʙ ʚʜʘʚʘʣʩʷ ʚ ʪʝʣʦ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʥ 

ʨʘʟʚʠʚʘʣʩʷ ʢʘʢ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʩʦʙʩʪʚʝʥʥʦ ɼʥʝʧʨʦʚʩʢʠʡ ʧʨʦʛʠʙ), ʘ ʚ ʚʦʩʪʦʯʥʦʡ, 

ʜʦʥʝʮʢʦʡ, ʯʘʩʪʠ (ɼʦʥʙʘʩʩ ʠ ʚʘʣ ʂʘʨʧʠʥʩʢʦʛʦ) ʧʨʦʛʠʙ ʩʤʳʢʘʣʩʷ ʩ ʛʝʨʮʠʥʩʢʠʤ ʧʦʜʚʠʞʥʳʤ 

ʧʦʷʩʦʤ. ʂʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ ʦʩʥʦʚʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ. ɺʝʩʴ 

ɼʦʥʙʘʩʩ ʩʦʩʪʦʠʪ ʠʟ ʰʠʨʦʢʠʭ ʘʩʩʠʤʝʪʨʠʯʥʳʭ ʩʠʥʢʣʠʥʘʣʝʡ ʠ ʫʟʢʠʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʩ ʢʨʫʪʳʤʠ 

ʶʞʥʳʤʠ ʠ ʙʦʣʝʝ ʧʦʣʦʛʠʤʠ ʩʝʚʝʨʥʳʤʠ ʢʨʳʣʴʷʤʠ. ʅʘ ʶʛʝ ʦʥʠ ʦʛʨʘʥʠʯʝʥʳ ʩʫʙʰʠʨʦʪʥʳʤʠ 

ʣʠʩʪʨʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ, ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʥʘʜʚʠʛʠ. 

ʊʝʨʨʠʪʦʨʠʷ ɼʦʥʙʘʩʩʘ ʚ ʚʠʟʝʡʩʢʦʤ ʚʝʢʝ ʧʨʝʜʩʪʘʚʣʷʣʘ ʤʦʨʩʢʦʡ ʟʘʣʠʚ ʩ ʦʪʣʦʞʝʥʠʝʤ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʟʘʧʘʜʝ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʥʘ ʚʦʩʪʦʢʝ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʪʝʨʨʠʛʝʥʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʧʨʝʨʳʚʘʝʤʦʝ ʧʦʜʥʷʪʠʷʤʠ ʩ ʤʦʱʥʳʤ ʪʦʨʬʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʤʦʨʩʢʠʤʠ ʪʨʘʥʩʛʨʝʩʩʠʷʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ. ʇʦʩʣʝ ʜʝʚʦʥʩʢʦʛʦ ʧʝʨʠʦʜʘ 

ʨʘʩʪʷʞʝʥʠʷ ʠ ʨʠʬʪʦʛʝʥʝʟʘ, ʩ ʥʘʯʘʣʘ ʢʘʨʙʦʥʘ (ʪʫʨʥʝ, ʚʠʟʝ) ʥʘʩʪʫʧʠʣʘ ʬʘʟʘ ʩʞʘʪʠʷ, ʢʦʪʦʨʘʷ, 

ʧʦʩʣʝ ʩʙʣʠʞʝʥʠʷ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʭ ʤʠʢʨʦʧʣʠʪ ʩ ʦʢʨʘʠʥʦʡ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ (ɺɽʇ), ʩʤʝʥʠʣʘʩʴ ʢʦʣʣʠʟʠʝʡ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʠʫʨʦʯʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ  

ɼʦʥʙʘʩʩʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʧʨʦʛʠʙʘ [5]. 

ʌʘʟʘ ʩʞʘʪʠʷ ʦʪʣʠʯʘʣʘʩʴ ʨʝʛʨʝʩʩʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʙʘʩʩʝʡʥ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʙʳʩʪʨʫʶ ʢʦʤʧʝʥʩʘʮʠʶ ʧʨʦʛʠʙʘʥʠʷ ʠ ʧʦʜʘʚʣʝʥʠʝ ʢʘʨʙʦʥʘʪʥʦʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ [9]. ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ɼʉʉ ʠʩʧʦʣʴʟʦʚʘʥ ʩʝʡʩʤʠʯʝʩʢʠʡ 

ʧʨʦʬʠʣʴ ʂʄʇɺ-ɻʉɿ-ʍIV (ɹʘʪʘʡʩʢ-ʄʠʣʶʪʠʥʩʢʘʷ), ʥʘ ʢʦʪʦʨʦʤ ʧʦʜ ɼʦʥʙʘʩʩʦʤ [2] 
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ʫʩʪʘʥʦʚʣʝʥ ʢʨʫʧʥʳʡ, ʧʦʣʦʛʦ ʧʦʛʨʫʞʘʶʱʠʡʩʷ ʢ ʩʝʚʝʨʫ ʤʘʥʪʠʡʥʳʡ ʨʘʟʣʦʤ. ʇʨʠ 

ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʦʧʨʦʬʠʣʷ ʨʘʟʣʦʤ ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʢ ʶʛʫ ʧʦ ʦʪʨʘʞʘʶʱʠʤ 

ʛʦʨʠʟʦʥʪʘʤ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩ ʨʘʩʩʝʷʥʥʳʤ ʩʧʨʝʜʠʥʛʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʈʦʩʪʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠ ʩ ʩʫʙʜʫʢʮʠʝʡ (ʧʦʜʜʚʠʛʦʤ) ʠʟʙʳʪʦʯʥʳʭ ʤʘʩʩ ʧʦʜ ʥʠʞʥʶʶ ʢʦʨʫ ɺɽʇ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʦʩʣʝʨʠʬʝʡʩʢʠʡ ʵʪʘʧ ʢʦʣʣʠʟʠʠ ʈʦʩʪʦʚʩʢʦʛʦ ʙʣʦʢʘ ʩ ɺɽʇ. 

ʇʦʩʪʚʠʟʝʡʩʢʫʶ ʢʦʣʣʠʟʠʶ ʩʢʠʬʩʢʠʭ ʤʠʢʨʦʧʣʠʪ ʥʘ ʢʦʥʪʠʥʝʥʪ ʚʳʜʝʣʠʣ ɻ.ʀ. ɹʘʨʘʥʦʚ. [1]. ɼʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʧʦʟʜʥʝʚʠʟʝʡʩʢʦ-ʩʝʨʧʫʭʦʚʩʢʠʭ ʩʙʨʦʩʦʚ ʠ ʙʳʩʪʨʦʛʦ ʧʨʦʩʝʜʘʥʠʷ ɼʥʝʧʨʦʚʦ-

ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ ʚ ʧʝʨʠʦʜ ʩʞʘʪʠʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʢʦʩʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʢʦʣʣʠʟʠʠ 

ʤʝʞʜʫ ʩʢʠʬʩʢʠʤ ʦʨʦʛʝʥʦʤ ʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ [3]. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʢʦʣʣʠʟʠʦʥʥʳʭ ʟʦʥ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʧʘʜʠʥ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʪʠʧʘ [4]. ʇʠʢ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʝʡ ʧʨʦʛʠʙʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʨʝʤʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ. ʕʪʦʪ ʧʠʢ ʤʦʱʥʦʩʪʠ ʦʩʘʜʢʦʚ ʦʪʨʘʞʘʝʪ 

ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʚ ɼʦʥʙʘʩʩʝ ʬʣʠʰʦʠʜʥʦʡ ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʰʘʝʪ ʚ ʪʨʠ ʨʘʟʘ 

ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʢʘʨʙʦʥʝ ʚ ʮʝʣʦʤ. ʕʪʦ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ 

ʩʦʙʳʪʠʝ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʝʨʚʦʡ ʬʘʟʳ ʖʞʥʦʜʦʥʙʘʩʩʢʦʛʦ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʚʨʝʤʷ ʟʘʣʦʞʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ 

ʧʨʦʛʠʙʘ ʚʦ ʚʨʝʤʷ ʢʦʣʣʠʟʠʠ ʈʦʩʪʦʚʩʢʦʛʦ ʙʣʦʢʘ ʩ ɺɽʇ. ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʚʨʝʤʝʥʝʤ 

(ʩʝʨʧʫʭʦʚʩʢʠʡ, ʙʘʰʢʠʨʩʢʠʡ ʷʨʫʩʳ) ʚ ɼʦʥʙʘʩʩʝ ʩʚʷʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʣʠʰʦʠʜʥʦʡ 

ʬʦʨʤʘʮʠʠ [7,8,11]. ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʛʣʝʥʦʩʥʳʭ ʬʘʮʠʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ. ʅʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʵʪʦʤ ʩʤʝʥʘ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʙʣʦʢʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʬʫʥʜʘʤʥʛʪʘ ʠ ʧʝʨʝʤʝʱʝʥʠʝʤ ʙʣʦʢʦʚ ʧʦ 

ʜʦʣʛʦʞʠʚʫʱʠʤ ʨʘʟʣʦʤʘʤ. ʇʨʠʯʠʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʷʚʣʷʣʦʩʴ ʜʘʚʣʝʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ɿʘʧʘʜʥʦ-ʇʨʝʜʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʳ. ɼʘʚʣʝʥʠʷ ʞʝ ʩʦ ʩʪʦʨʦʥʳ ʎʝʥʪʨʘʣʴʥʦ-

ʇʨʝʜʢʘʚʢʘʟʩʢʦʡ ʧʣʠʪʳ, ʙʳʣʠ ʝʱʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ, ʦʥʠ ʟʘʭʚʘʪʠʣʠ ʚʝʨʭʥʠʡ ʙʘʰʢʠʨ ʠ, 

ʚʦʟʤʦʞʥʦ, ʥʠʟʳ ʤʦʩʢʦʚʩʢʦʛʦ ʚʝʢʘ ʫʞʝ ʚ ʨʘʡʦʥʝ ʢʨʷʞʘ ʂʘʨʧʠʥʩʢʦʛʦ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ɼʉʉ ʤʠʛʨʠʨʦʚʘʣʘ ʚʦ ʚʨʝʤʝʥʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʟʘʢʨʳʪʠʝʤ (ʠʥʦʛʜʘ ʥʝʧʦʣʥʳʤ) ʢʦʨʳ ʧʦʩʪʨʠʬʝʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʥʘʯʠʥʘʷ ʩ 

ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʟʘʧʘʜʝ ʚʧʣʦʪʴ ʜʦ ʥʠʞʥʝʡ ʧʝʨʤʠ ʚ ɿʘʢʘʩʧʠʠ. ɹʦʣʝʝ ʧʦʟʜʥʷʷ ʩʤʝʥʘ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʦʥʙʘʩʩʘ ʧʨʦʠʟʦʰʣʘ ʩ ʩʝʨʝʜʠʥʳ ʙʘʰʢʠʨʩʢʦʛʦ 

ʚʝʢʘ ʠ ʦʙʫʩʣʦʚʠʣʘ ʧʨʝʢʨʘʱʝʥʠʝ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʟʘʪʫʭʘʥʠʝʤ 

ʚʫʣʢʘʥʠʟʤʘ. ʆʙʤʝʣʝʥʠʝ ʙʘʩʩʝʡʥʘ ʧʨʠʚʝʣʦ ʢ ʟʘʢʨʳʪʠʶ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʠ 

ʧʨʝʚʨʘʱʝʥʠʶ ʝʛʦ ʚ ʦʙʳʯʥʳʡ ʫʥʘʩʣʝʜʦʚʘʥʥʳʡ ʥʘʣʦʞʝʥʥʳʡ ʧʨʦʛʠʙ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʧʦʨʦʜ 

ʫʛʣʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ. ʕʪʦʪ ʥʘʣʦʞʝʥʥʳʡ ʧʨʦʛʠʙ ʩʚʷʟʘʥ ʩ ʧʨʦʩʝʜʘʥʠʝʤ 
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ʀʩʩʣʝʜʫʝʤʘʷ ʯʘʩʪʴ ʦʩʢʦʙʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʟʘʧʘʜʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʧʦ ʧʝʨʠʬʝʨʠʠ ɹʘʡʢʠʪʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʊʝʨʠʥʩʢʦʛʦ ʠ ʀʨʢʠʥʝʝʚʦ-

ʏʘʜʦʙʝʮʢʦʛʦ ʧʨʦʛʠʙʦʚ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʦʤ ʪʝʨʨʠʛʝʥʥʳʭ, ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ, 
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ʩʫʣʴʬʘʪʥʳʭ ʧʦʨʦʜ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʤʝʣʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦʚʳʰʝʥʥʦʡ 

ʩʦʣʸʥʦʩʪʠ ʠ ʧʦʜʚʝʨʛʰʠʭʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʚʪʦʨʠʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʨʦʜ-

ʢʦʣʣʝʢʪʦʨʦʚ ʦʩʢʦʙʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʘʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʘ ʪʘʢ ʞʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

 

ʀʩʩʣʝʜʫʝʤʘʷ ʯʘʩʪʴ ʦʩʢʦʙʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʟʘʧʘʜʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦ ʧʝʨʠʬʝʨʠʠ ɹʘʡʢʠʪʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ 

ʊʝʨʠʥʩʢʦʛʦ ʠ ʀʨʢʠʥʝʝʚʦ-ʏʘʜʦʙʝʮʢʦʛʦ ʧʨʦʛʠʙʦʚ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʦʩʢʦʙʠʥʩʢʦʡ ʩʚʠʪʳ ʦʪʢʨʳʪʳ 

ʆʤʦʨʠʥʩʢʦʝ ʠ ʀʣʴʙʦʢʠʯʩʢʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ.  

ʈʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʦʩʢʦʙʠʥʩʢʦʡ ʩʚʠʪʳ ʩʣʦʞʝʥ ʪʝʨʨʠʛʝʥʥʳʤʠ, ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʥʠʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, ʬʠʢʩʠʨʫʝʤʦʡ ʧʦ ʜʠʘʛʨʘʤʤʘʤ ɻʂ. ʂ ʥʠʤ ʞʝ ʧʨʠʫʨʦʯʝʥ ʦʩʥʦʚʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʦʩʢʦʙʠʥʩʢʦʡ ʩʚʠʪʳ ɹ8ô. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʟʘʣʝʛʘʝʪ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʤʝʰʝʥʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʧʦʨʦʜ, ʪʘʢʠʤʠ ʢʘʢ ʪʝʨʨʠʛʝʥʥʦ-ʛʣʠʥʠʩʪʳʝ ʠ 

ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʘʥʛʠʜʨʠʪʦʚ.  

ʊʘʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ 

ʦʩʢʦʙʠʥʩʢʦʤ ʙʘʩʩʝʡʥʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʘʣʴʥʳʭ ʩʣʦʸʚ ʦʩʢʦʙʠʥʩʢʦʡ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʣ ʩ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʠ ʛʨʘʥʠʪʦʠʜʥʳʭ ʦʩʪʨʦʚʦʚ, ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʚ ʩʚʦʜʦʚʦʡ ʯʘʩʪʠ ɹʘʡʢʠʪʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ. ʋʤʝʥʴʰʝʥʠʝ ʦʙʣʦʤʦʯʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦʡ 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʚʠʜʠʤʦ ʩʚʷʟʘʥʦ ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʙʘʩʩʝʡʥʘ ʠ ʝʛʦ ʯʘʩʪʠʯʥʦʡ ʠʟʦʣʷʮʠʝʡ.  

ʄʦʱʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʦʩʢʦʙʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʮʝʣʦʤ ʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 30 ʜʦ 100 ʤ. ʄʦʱʥʦʩʪʠ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʘʟʘʣʴʥʦʛʦ 

ʚʳʩʦʢʦʛʘʤʥʦʛʦ ʧʣʘʩʪʘ ʦʩʢʦʙʠʥʩʢʦʡ ʩʚʠʪʳ ʪʘʢ ʞʝ ʤʝʥʷʶʪʩʷ ʩʣʘʙʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ.  ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʤʝʥʝʝ 

ʚʳʜʝʨʞʘʥʘ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɺ ʧʨʝʜʝʣʘʭ ʩʢʣʦʥʘ ʂʘʤʦʚʩʢʦʛʦ 

ʩʚʦʜʘ ʚ ʨʘʟʨʝʟʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʵʙʭʠ ʠ ʨʝʟʢʠʤ ʧʦʚʳʰʝʥʠʝʤ ʩʦʣʸʥʦʩʪʠ ʚʦʜ ʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʡ ʩʘʜʢʝ ʩʫʣʴʬʘʪʦʚ ʢʘʣʴʮʠʷ ʠ ʜʦʣʦʤʠʪʦʚ.  

ɺ ʫʩʣʦʚʠʷʭ ʩʵʙʭʠ ʬʦʨʤʠʨʦʚʘʣʩʷ ʦʩʦʙʳʡ ʪʠʧ ʧʦʨʦʜ, ʥʘʟʳʚʘʝʤʳʡ ʦʩʢʦʙʠʪʘʤʠ. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʤʝʰʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʤ ʠ ʦʩʦʙʦʡ 

ʤʦʨʬʦʣʦʛʠʝʡ ʢʨʠʩʪʘʣʣʦʚ ʜʦʣʦʤʠʪʘ. ɼʣʷ ʵʪʠʭ ʢʨʠʩʪʘʣʣʦʚ ʜʦʣʦʤʠʪʘ ʭʘʨʘʢʪʝʨʥʘ ʠʜʠʦʤʦʨʬʥʘʷ 

ʬʦʨʤʘ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʤ ʦʯʝʥʴ ʢʨʫʧʥʳʡ ʨʘʟʤʝʨ ʜʦ 3-5 ʤʤ. ɺ ʛʣʠʥʠʩʪʦʤ ʤʘʪʨʠʢʩʝ, 

ʦʢʨʫʞʘʶʱʝʤ ʢʨʠʩʪʘʣʣʳ ʦʪʤʝʯʘʶʪʩʷ ʪʝʢʩʪʫʨʳ ʦʙʣʠʢʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʘ ʩʯʸʪ 
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ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʜʦʣʦʤʠʪʘ ʚ ʨʳʭʣʦʤ ʦʩʘʜʢʝ ʥʘ ʩʪʘʜʠʠ ʨʘʥʥʝʛʦ ʜʠʘʛʝʥʝʟʘ. ʀʩʪʦʯʥʠʢʦʤ 

ʤʘʛʥʠʷ ʤʦʛʣʠ ʩʣʫʞʠʪʴ ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʷʜʨʘ ʚʥʫʪʨʠ 

ʢʨʠʩʪʘʣʣʦʚ ʜʦʣʦʤʠʪʘ. 

ʅʘʠʣʫʯʰʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʸʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʘʣʝʚʨʦ-ʧʝʩʯʘʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʥʦʛʦ 

ʰʝʣʴʬʘ. ʄʦʱʥʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 10 ʤ, ʘ ʧʦʨʠʩʪʦʩʪʴ 17%. ɸ ʪʘʢʞʝ ʧʨʦʩʣʦʠ ʧʦʨʦʜ-

ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɿʜʝʩʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʨʦʜʘʤʠ 

ʩʤʝʰʘʥʥʦʛʦ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʨʠʩʪʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 9-10 %.  

 

 

ʃʀʊʆʃʆɻʀʗ ʀ ʋʉʃʆɺʀʗ ʆɹʈɸɿʆɺɸʅʀʗ ʂɸʈɹʆʅɸʊʅʆ-ʂʈɽʄʅʀʉʊʓʍ 

ʇʆʈʆɼ ʉɸʅʊʆʅʉʂʆɻʆ ʗʈʋʉɸ ʂʋʈʉʂʆʁ ʆɹʃɸʉʊʀ 

ɼ.ɸ. ɼʤʠʪʨʠʝʚ  
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ʇʦʨʦʜʳ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʧʦʣʴʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʨʦʜ ʧʦ 

ʧʣʦʱʘʜʠ ʠ ʚ ʨʘʟʨʝʟʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

 

ʇʦʨʦʜʳ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʧʦʣʴʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʤʝʥʷʶʱʝʛʦʩʷ ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʧʦ ʨʘʟʨʝʟʫ.  

ʇʦʚʩʝʤʝʩʪʥʦ ʩʘʥʪʦʥʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʤʝʣʦʚʳʭ ʧʦʨʦʜʘʭ 

ʪʫʨʦʥʩʢʦʛʦ ʠ ʢʦʥʴʷʢʩʢʦʛʦ ʷʨʫʩʦʚ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʩʘʥʪʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʧʣʦʱʘʜʠ ʩʚʦʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʣʦʢʘʣʴʥʦ ʥʝʦʛʝʥʦʚʳʤʠ ʠ 

ʧʘʣʝʦʛʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʩʦʛʣʘʩʦʚʘʥʥʳ ʩʦ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʟʠʮʠʝʡ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ɺʦʨʦʥʝʞʩʢʦʡ ʘʥʪʝʢʣʠʟʳ [5]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʟʨʝʟʦʚ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʰʠʨʦʢʦʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʨʦʜ ʦʪ ʤʝʨʛʝʣʷ ʤʝʣʦʧʦʜʦʙʥʦʛʦ ʜʦ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. 

ʆʩʥʦʚʘʥʠʝ ʷʨʫʩʘ ʩʣʘʛʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʨʙʦʥʘʪʥʳʝ ʪʠʧʳ ʧʦʨʦʜ, ʘ ʚʝʨʭʥʶʶ - ʢʨʝʤʥʠʩʪʦ-

ʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ. 
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ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʨʛʝʣʝʤ ʤʝʣʦʧʦʜʦʙʥʳʤ, ʤʝʨʛʝʣʝʤ ʩʣʘʙʦ 

ʛʣʠʥʠʩʪʳʤ ʠ ʤʝʨʛʝʣʝʤ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʤ ʢʨʝʤʥʝʟʝʤʠʩʪʳʤ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʨʘʟʨʝʟʦʚ 

ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʩʣʦʞʝʥʘ ʤʝʨʛʝʣʝʤ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʤ ʢʨʝʤʥʝʟʝʤʠʩʪʳʤ. 

ʀʟʫʯʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʧʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʨʦʜʳ ʩʣʘʛʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʦʨʛʘʥʠʟʤʳ ʜʦʩʢʦʦʙʨʘʟʥʦʡ 

ʬʦʨʤʳ - ʢʦʢʢʦʣʠʪʦʬʦʨʠʜʳ. ʇʦʤʠʤʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʣʠʥʠʩʪʳʝ 

ʤʠʥʝʨʘʣʳ ʯʝʰʫʡʯʘʪʦʛʦ ʦʙʣʠʢʘ, ʘ ʪʘʢ ʞʝ ʤʠʥʝʨʘʣʳ ʢʨʝʤʥʝʟʝʤʘ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʠ 

ʛʣʦʙʫʣʷʨʥʦʡ ʬʦʨʤʳ. 

ʂʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ʧʦʣʴʟʫʶʪʩʷ ʤʝʥʴʰʠʤ ʨʘʟʚʠʪʠʝʤ, ʯʝʤ ʢʘʨʙʦʥʘʪʥʳʝ, ʘ ʠʭ ʨʦʣʴ ʚ 

ʨʘʟʨʝʟʝ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʂʨʝʤʥʠʩʪʳʝ ʪʠʧʳ ʧʦʨʦʜ, ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʋ.ɻ. ɼʠʩʪʘʥʦʚʘ [4], ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʦʢʦʡ 

ʠ ʪʨʝʧʝʣʦʤ ʛʣʠʥʠʩʪʳʤʠ, ʛʣʠʥʦʡ ʦʧʦʢʦʚʠʜʥʦʡ ʠ ʪʨʝʧʝʣʦʚʠʜʥʦʡ, ʘ ʪʘʢʞʝ ʛʣʠʥʦʡ ʩʣʘʙʦ 

ʢʨʝʤʥʠʩʪʦʡ. 

ʀʟʫʯʝʥʠʝ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʧʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʤʠʥʝʨʘʣʦʚ ʢʨʝʤʥʝʟʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʦʙʫʣʷʤʠ ʨʘʟʤʝʨʦʤ ʧʦʨʷʜʢʘ 4-5 ʤʠʢʨʦʥ. 

ʇʦʤʠʤʦ ʛʣʦʙʫʣʷʨʥʦʡ ʬʦʨʤʳ ʢʨʝʤʥʝʟʝʤʘ ʦʪʤʝʯʘʝʪʩʷ ʠ ʙʨʫʩʢʦʚʠʜʥʦ-ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ 

ʛʘʙʠʪʫʩʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʘʷ ʠ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʪʠʧʘʭ ʧʦʨʦʜ [3].  

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦ ʧʣʦʱʘʜʠ ʠ ʨʘʟʨʝʟʝ ʦʪʤʝʯʘʝʪʩʷ ʯʝʪʢʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʚ ʫʤʝʥʴʰʝʥʠʠ ʜʦʣʠ ʢʘʨʙʦʥʘʪʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʥʘ ʩʝʚʝʨ, ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ.  

ɺr ʜʝʣʷʝʪʩʷ ʯʝʪʳʨʝ ʦʙʣʘʩʪʠ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʤ ʪʠʧʦʤ ʨʘʟʨʝʟʘ. ʇʝʨʚʘʷ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʘʟʨʝʟʘʭ ʟʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ, ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʨʛʝʣʠ ʛʣʠʥʠʩʪʳʝ ʢʨʝʤʥʝʟʝʤʠʩʪʳʝ ʠ ʤʝʨʛʝʣʠ 

ʤʝʣʦʧʦʜʦʙʥʳʝ. ɺʪʦʨʘʷ ʟʦʥʘ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ ʩʣʦʞʝʥʘ ʤʝʨʛʝʣʝʤ ʛʣʠʥʠʩʪʳʤ 

ʢʨʝʤʥʝʟʝʤʠʩʪʳʤ. ʆʪʩʫʪʩʪʚʠʝ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʪʠʧʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʩʚʷʟʘʥʥʦ ʩ 

ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʘ ʚ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ʩ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ 

ʵʦʧʣʝʡʩʪʦʮʝʥ-ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ. 

ʊʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʦʜʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʚ 

ʨʘʟʨʝʟʝ - ʤʝʨʛʝʣʷ ʛʣʠʥʠʩʪʦʛʦ ʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ. ʈʘʟʚʠʪʳ ʦʥʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ. ʆʪʩʫʪʩʪʚʠʝ 

ʢʨʝʤʥʠʩʪʦʡ ʪʦʣʱʠ, ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʨʦʟʠʝʡ.  

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʩ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʡ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʘʤʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʙʣʘʩʪʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʪʠʧʦʤ 

ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʘʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 
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ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʦʚ. ʅʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʫʯʘʩʪʢʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʳʪʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ, ʘ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ 

(ʩʣʘʛʘʶʱʠʝ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ) ʧʦʜʚʝʨʛʘʣʠʩʴ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʦʜʦʣʞʘʚʰʝʡʩʷ ʜʦ ʥʘʯʘʣʘ ʥʠʞʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. 

ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ, ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ 

ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʢʨʝʤʥʠʩʪʳʝ ʪʠʧʳ ʧʦʨʦʜ. ʃʠʪʦʣʦʛʠʯʝʩʢʘʷ ʩʤʝʥʘ 

ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʦ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʘʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʤʠ ʚ ʩʘʥʪʦʥʩʢʠʡ ʚʝʢ [3]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʚ ʩʘʥʪʦʥʩʢʠʡ ʚʝʢ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʩʘʜʢʘ. ʇʦʩʪʘʚʱʠʢʦʤ, ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʣʠ ʩʢʝʣʝʪʳ 

ʢʦʢʢʦʣʠʪʦʬʦʨʠʜ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʬʦʨʘʤʝʥʠʬʝʨ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʘʥʪʦʥʩʢʦʛʦ ʚʝʢʘ ʚ 

ʵʪʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ɺʦʨʦʥʝʞʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ ʠʟʤʝʥʠʚʰʘʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʶ ʨʝʛʠʦʥʘ, ʯʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʪʝʨʨʠʛʝʥʥʦʡ ʧʨʠʤʝʩʠ ʠ ʢʨʝʤʥʠʩʪʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

ɻʣʦʙʫʣʷʨʥʘʷ ʬʦʨʤʘ ʩʠʣʠʮʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʠʧʝʨʛʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʝʨʝʨʳʚʘʭ [1, 2], ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʥʦʩ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʟʘʤʝʱʝʥʠʝ ʢʨʝʤʥʠʩʪʳʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʢʨʝʤʥʝʟʝʤʘ ʩʣʫʞʠʣʠ 

ʪʝʨʨʠʛʝʥʥʳʝ ʟʝʨʥʘ ʢʚʘʨʮʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʛʣʦʙʫʣʠ ʦʧʘʣ-

ʪʨʠʜʠʤʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʚʫʟʘʤ ʚ ʩʬʝʨʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 2014ï
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ɺ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʚʦʣʶʮʠʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʩʘʜʦʯʥʳʭ 

ʙʘʩʩʝʡʥʘʭ ʈʫʩʩʢʦʡ, ʉʠʙʠʨʩʢʦʡ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤ ʚ ʪʝʯʝʥʠʝ ʦʨʜʦʚʠʢʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʚʦʣʶʮʠʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʨʜʦʚʠʢʝ ʉʠʙʠʨʩʢʦʡ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤ 

ʩʦʚʧʘʜʘʝʪ ʠ ʨʝʟʢʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʪʘʢʦʚʦʡ ʥʘ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʝ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʚʦʣʶʮʠʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʦʙʲʷʩʥʷʝʪʩʷ ʜʨʝʡʬʦʤ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ ɹʘʣʪʠʢʘ ʠʟ ʧʨʠʧʦʣʷʨʥʳʭ 

ʰʠʨʦʪ ʚ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʳʝ ʚ ʪʝʯʝʥʠʝ ʦʨʜʦʚʠʢʘ, ʘ ʥʘ ʉʠʙʠʨʩʢʦʡ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʘʭ ï 

ʧʘʣʝʦʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ.  

 

ɺ ʪʝʯʝʥʠʝ ʦʨʜʦʚʠʢʩʢʦʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨ ʩʝʜʠʤʝʥʪʘʮʠʠ ʚ ʊʫʥʛʫʩʩʢʦʤ 

ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʙʘʩʩʝʡʥʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʝʪʝʨʧʝʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ (ʥʷʡʩʢʠʡ, ʫʛʦʨʩʢʠʡ ʠ ʢʠʤʘʡʩʢʠʡ 

ʛʦʨʠʟʦʥʪʳ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʠʯʥʳʤʠ ʤʝʣʢʦʚʦʜʥʳʤʠ ʪʨʦʧʠʯʝʩʢʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʨʦʤʘʪʦʣʠʪʘʤʠ, ʧʣʦʩʢʦʛʘʣʝʯʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʦʦʣʠʪʦʚʳʤʠ 

ʛʨʝʡʥʩʪʦʫʥʘʤʠ. ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ (ʯʝʨʪʦʚʩʢʦʡ, ʙʘʢʩʘʥʩʢʠʡ, ʜʦʣʙʦʨʩʢʠʡ, 

ʥʠʨʫʥʜʠʥʩʢʠʡ ʠ ʙʫʨʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) ʥʘʦʙʦʨʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʦʣʦʜʥʦʚʦʜʥʳʤʠ ʢʘʨʙʦʥʘʪʘʤʠ. 

ɿʜʝʩʴ ʜʦʤʠʥʠʨʫʶʪ ʧʣʘʩʪʳ ʙʠʦʢʣʘʩʪʠʯʝʩʢʠʭ ʚʘʢʩʪʦʫʥʦʚ ʠ ʧʘʢʩʪʦʫʥʦʚ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠʣʠ ʚʠʰʥʝʚʦ-ʢʨʘʩʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ. ɼʚʝ ʢʘʨʙʦʥʘʪʥʳʝ ʩʝʨʠʠ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʟʜʝʣʝʥʳ ʪʦʣʱʝʡ ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ 

(ɹʘʡʢʠʪʩʢʠʝ ʧʝʩʯʘʥʠʢʠ ʠ ʠʭ ʘʥʘʣʦʛʠ) ʤʦʱʥʦʩʪʴʶ ʜʦ 80 ʤ. ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ) ʦʢʨʘʠʥʝ ʪʫʥʛʫʩʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʵʪʠ ʧʝʩʯʘʥʠʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʦʙʦʛʘʱʝʥʥʳʤʠ ʬʦʩʬʘʪʦʤ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʦʣʛʠʥʩʢʦʛʦ ʠ ʢʠʨʝʥʩʢʦ-ʢʫʜʨʠʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʦʚ [1, 2].  

ɸʥʘʣʠʟ ʦʨʜʦʚʠʢʩʢʠʭ ʨʘʟʨʝʟʦʚ ʈʫʩʩʢʦʡ ʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʚʦʣʶʮʠʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʊʘʢ ʚ ʦʨʜʦʚʠʢʩʢʦʤ 

ʙʘʩʩʝʡʥʝ ɹʘʣʪʦʩʢʘʥʜʠʠ ʨʘʟʨʝʟ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ (ʪʨʝʤʘʜʦʢʩʢʠʡ ʷʨʫʩ), 

ʢʦʪʦʨʳʝ ʩʤʝʥʷʶʪʩʷ ʩʥʘʯʘʣʘ ʭʦʣʦʜʥʦʚʦʜʥʳʤʠ ʢʘʨʙʦʥʘʪʘʤʠ (ʬʣʦʩʢʠʡ-ʩʘʥʜʙʠʡʩʢʠʡ ʷʨʫʩʳ), ʘ 

ʟʘʪʝʤ ʪʨʦʧʠʯʝʩʢʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ (ʢʘʪʠʡʩʢʠʡ-ʭʠʨʥʘʥʪʩʢʠʡ ʷʨʫʩʳ) ʚ ʤʝʣʢʦʚʦʜʥʦʡ ʯʘʩʪʠ 

ʙʘʩʩʝʡʥʘ [3]. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʘʶʪ ʜʨʝʡʬ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ ɹʘʣʪʠʢʘ, ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ ʈʫʩʩʢʘʷ ʧʣʘʪʬʦʨʤʘ, ʠʟ ʧʨʠʧʦʣʷʨʥʳʭ ʰʠʨʦʪ ʶʞʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚ 

ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʳʝ [4]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʨʜʦʚʠʢʩʢʠʭ ʨʘʟʨʝʟʦʚ 
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ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʭ ʫʜʠʚʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʚ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʵʚʦʣʶʮʠʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʅʘ ʦʙʝʠʭ ʧʣʘʪʬʦʨʤʘʭ ʨʘʟʨʝʟ ʦʨʜʦʚʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʠʧʠʯʥʳʭ 

ʪʝʧʣʦʚʦʜʥʳʭ ʢʘʨʙʦʥʘʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʨʝʟʢʦ ʩʤʝʥʷʶʪʩʷ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ 

(ɹʘʡʢʠʪʩʢʠʝ ʧʝʩʯʘʥʠʢʠ ʚ ʉʠʙʠʨʠ ʠ ʧʝʩʯʘʥʠʢʠ ʕʫʨʝʢʘ ʥʘ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʝ), ʠ 

ʟʘʚʝʨʰʘʝʪʩʷ ʩʝʨʠʝʡ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʢʘʨʙʦʥʘʪʦʚ [2, 5, 6].  ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʠ 

ʙʝʥʪʦʥʠʪʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ, ʥʘʡʜʝʥʥʳʝ ʚ ʚʝʨʭʥʝʤ 

ʦʨʜʦʚʠʢʝ ʢʘʢ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʪʘʢ ʠ ʉʠʙʠʨʠ, ʣʠʰʴ ʧʦʜʯʝʨʢʠʚʘʶʪ ʵʪʦ ʩʭʦʜʩʪʚʦ [7, 8, 9]. 

ɸʥʘʣʦʛʠʯʥʦ ʃʘʚʨʝʥʪʠʠ (ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʘʷ ʧʣʘʪʬʦʨʤʘ), ʉʠʙʠʨʩʢʠʡ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪ 

ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʝʤʙʨʠʷ, ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ [10]. ʇʦʵʪʦʤʫ 

ʩʤʝʥʘ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʪʨʦʧʠʯʝʩʢʠʭ ʢʘʨʙʦʥʘʪʦʚ ʭʦʣʦʜʥʦʚʦʜʥʳʤʠ ʚ ʉʠʙʠʨʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʘ ʘʧʚʝʣʣʠʥʛʦʤ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʭʦʣʦʜʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʜ ʚ 

ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʊʫʥʛʫʩʩʢʠʡ ʙʘʩʩʝʡʥ ʚ ʩʨʝʜʥʝʤ ʠ ʚʝʨʭʥʝʤ ʦʨʜʦʚʠʢʝ, ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, 

ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʘʤʝʨʠʢʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʣʷ ʃʘʚʨʝʥʪʠʠ [11, 12]. ʅʘʩʪʫʧʣʝʥʠʝ 

ʧʦʭʦʣʦʜʘʥʠʷ, ʦʪʤʝʯʝʥʥʦʝ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʢʘʨʙʦʥʘʪʦʚ 

ʧʨʦʠʟʦʰʣʦ ʥʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʨʘʥʴʰʝ (ʧʦʟʜʥʠʡ ʜʘʨʨʠʚʠʣʣʠʡ ï ʨʘʥʥʠʡ ʩʘʥʜʙʠʡ), ʯʝʤ 

ʥʘ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ (ʨʘʥʥʠʡ ʢʘʪʠʡ). ʕʪʦ ʥʘʙʣʶʜʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʛʠʧʦʪʝʟʝ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʢʘʨʙʦʥʘʪʦʚ ʥʘ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʦʪʨʘʞʘʝʪ 

ʩʦʙʳʪʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʭʦʣʦʜʘʥʠʷ. ʉʢʦʨʝʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʚʘ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʦʭʦʣʦʜʘʥʠʷ ʚ ʉʠʙʠʨʠ ʠ ʃʘʚʨʝʥʪʠʠ, ʭʦʪʷ ʠ ʩʪʘʨʪʦʚʘʣʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, ʥʦ ʥʘʣʦʞʠʣʠʩʴ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʧʨʠʚʝʣʦ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʭʦʣʦʜʘʥʠʶ, 

ʢʫʣʴʤʠʥʘʮʠʝʡ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʭʠʨʥʘʥʪʩʢʦʝ ʦʣʝʜʝʥʝʥʠʝ ʚ ʢʦʥʮʝ ʦʨʜʦʚʠʢʘ [6]. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ, ʛʨʘʥʪ ˉ13-05-00746-ʘ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʘʡʥʝ ʤʝʣʢʦʚʦʜʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ 

ʬʘʮʠʠ ʦʪʣʦʞʝʥʠʡ ʦʚʠʥʧʘʨʤʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ï ʪʘʡʜʘʣʠʪʳ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʤʠʢʨʦʙʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ï ʤʠʢʨʦʙʠʦʣʠʪʳ. ʀʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʢʩʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ 

ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ɺʘʨʘʥʜʝʡ-ɸʜʟʴʚʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʟʦʥʳ, ʢʘʢ ʜʨʝʚʥʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʨʝʛʠʦʥʘ. 

 

ʆʪʢʨʳʪʠʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʢʘʟʘʣʠ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʛʝʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʩʘʜʦʯʥʦʤ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʙʠʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ ʜʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʥʝ ʠʤʝʶʱʠʭ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʘ ʧʨʠʤʝʨʝ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʚʠʥʧʘʨʤʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʣʦʭʢʦʚʩʢʦʛʦ ʷʨʫʩʘ 

ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʤʠʢʨʦʙʠʦʣʠʪʦʚ ʜʣʷ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʚʠʥʧʘʨʤʩʢʠʡ ʛʦʨʠʟʦʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʱʝʡ  

ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʧʨʠ ʵʪʦʤ ʛʣʠʥʠʩʪʳʝ ʠ ʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ 
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ʠʤʝʶʪ ʚ ʨʘʟʨʝʟʝ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʢʨʘʩʢʘ ʧʦʨʦʜ ʩʝʨʘʷ, ʦʪ ʩʚʝʪʣʳʭ ʜʦ ʪʝʤʥʳʭ, 

ʧʦʯʪʠ ʯʝʨʥʳʭ ʪʦʥʦʚ, ʧʦʜʯʝʨʢʠʚʘʶʱʘʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʣʦʠʩʪʦʩʪʠ ʦʪ ʩʣʦʞʥʦʡ 

ʥʝʧʨʘʚʠʣʴʥʦʡ, ʫʟʣʦʚʘʪʦʡ, ʢʦʩʦʡ ʜʦ ʪʦʥʢʦʡ ʠ ʥʝʦʪʯʝʪʣʠʚʦʡ ʪʦʥʢʦʡ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʟʚʝʩʪʥʷʢʠ ʤʠʢʨʦʟʝʨʥʠʩʪʳʝ ʠ ʧʝʣʠʪʦʤʦʨʬʥʳʝ, ʧʨʠʯʝʤ,  ʤʠʢʨʠʪʦʚʘʷ ʤʘʩʩʘ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠʥʪʝʥʩʠʚʥʦ ʙʠʦʪʫʨʙʠʨʦʚʘʥʘ; ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʢʦʤʢʦʚʘʪʳʝ ʠ 

ʢʦʤʢʦʚʘʪʦ-ʩʛʫʩʪʢʦʚʳʝ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ï ʛʨʘʥʦʤʦʨʬʥʳʝ. ɺʩʝ ʧʦʨʦʜʳ ʛʦʨʠʟʦʥʪʘ 

ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 12 ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ. 

ʉʦʩʪʘʚ ʙʠʦʪʳ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʭʦʪʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʝ ʧʦ ʨʘʟʨʝʟʫ 

ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʢʘʢ ʩʪʝʥʦʛʘʣʠʥʥʳʭ, ʪʘʢ ʠ ʵʚʨʠʛʘʣʠʥʥʳʭ ʬʦʨʤ: ʦʙʣʦʤʢʠ 

ʧʘʥʮʠʨʝʡ ʪʨʠʣʦʙʠʪʦʚ, ʮʝʬʘʣʦʧʦʜʳ, ʪʝʥʪʘʢʫʣʠʪʳ, ʬʨʘʛʤʝʥʪʳ ʢʦʨʘʣʣʦʚ ʠ ʚʝʪʦʯʢʠ ʤʰʘʥʦʢ, 

ʮʝʣʳʝ ʨʘʢʦʚʠʥʢʠ ʠ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʦʩʪʨʘʢʦʜ, ʛʘʩʪʨʦʧʦʜ, ʚʝʩʴʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʩʪʘʪʢʠ ʯʝʭʣʦʚ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʞʝʣʚʘʯʢʦʚ ʠ ʩʛʫʩʪʢʦʚ ʮʠʘʥʝʡ. 

ʅʘʣʠʯʠʝ ʩʪʝʥʦʛʘʣʠʥʥʦʡ ʬʘʫʥʳ ʠ ʝʝʛʨʫʧʧʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʮʝʣʦʤ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʨʝʜʥʝʦʢʝʘʥʠʯʝʩʢʫʶ ʩʦʣʝʥʦʩʪʴ ʙʘʩʩʝʡʥʘ. 

ʄʠʢʨʦʟʝʨʥʠʩʪʘʷ çʯʠʩʪʘʷè ʠʟʚʝʩʪʢʦʚʘʷ ʤʘʩʩʘ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʤʦʠʥʳ ʠ 

ʪʨʝʱʠʥʳ ʫʩʳʭʘʥʠʷ, ʟʘʤʝʪʥʳʝ ʢʘʢ ʚ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ, ʪʘʢ ʠ ʚ ʰʣʠʬʘʭ. ʊʨʝʱʠʥʳ ʢʣʠʥʦʚʠʜʥʳʝ, 

ʩʣʘʙʦ ʠʟʚʠʣʠʩʪʳʝ, ʟʘʪʫʭʘʶʱʠʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ. ʇʨʦʤʦʠʥʳ 

ʠ ʪʨʝʱʠʥʳ ʫʩʳʭʘʥʠʷ ʬʠʢʩʠʨʫʶʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʨʳʚʦʚ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʦʩʫʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʣʦʡʢʘʤʠ, ʦʙʣʝʢʘʶʱʠʤʠ ʠʣʠ 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʤʠ ʥʝʨʦʚʥʦʩʪʠ ʤʠʢʨʦʨʝʣʴʝʬʘ. ʉʣʦʡʢʠ ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʟʘʚʠʩʘʶʪ ʥʘʜ 

ʪʨʝʱʠʥʘʤʠ ʫʩʳʭʘʥʠʷ ʠʣʠ, ʦʙʨʳʚʘʷʩʴ, ʧʨʦʚʘʣʠʚʘʶʪʩʷ ʚ ʥʠʭ, ʘ ʦʩʪʘʚʰʝʝʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʤ ʷʩʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʢʘʣʴʮʠʪʦʤ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʧʨʦʩʣʦʝʚ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʝ: ʪʦʥʢʠʝ ʛʣʠʥʠʩʪʳʝ 

ʩʣʦʡʢʠ, ʦʙʦʛʘʱʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʧʝʨʝʩʣʘʠʚʘʶʪʩʷ ʩ ʙʦʣʝʝ ʩʚʝʪʣʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʠʣʠ ʚʢʣʶʯʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʣʠʥʟʦʯʢʠ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚ ʩʦʩʪʘʚʝ ʧʨʦʩʣʦʝʚ ʦʙʥʘʨʫʞʝʥʳ ʚʳʜʝʣʝʥʠʷ ʪʦʥʢʦ- ʤʠʢʨʦʟʝʨʥʠʩʪʦʛʦ ʜʦʣʦʤʠʪʘ ʦʯʝʥʴ 

ʧʨʘʚʠʣʴʥʳʭ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʦʯʝʨʪʘʥʠʡ, ʬʨʘʤʙʦʠʜʳ ʧʠʨʠʪʘ ʠ ʨʝʞʝ ï ʢʨʠʩʪʘʣʣʠʢʠ 

ʘʥʛʠʜʨʠʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʧʦʟʚʦʣʠʣʠ 

ʫʩʪʘʥʦʚʠʪʴ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʦʨʦʜʘʭ ʛʦʨʠʟʦʥʪʘ ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʦʢʢʦʠʜʥʳʝ ʬʦʨʤʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ 

ʦʙʦʩʦʙʣʝʥʥʦʤ ʚʠʜʝ, ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʩʢʦʧʣʝʥʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʠʤ ʯʝʭʣʦʤ, ʥʦ ʯʘʱʝ 

ʚʩʝʛʦ ʦʪʤʝʯʘʶʪʩʷ ʟʦʥʳ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʠ ʢʦʢʢʦʚ. ɺʩʪʨʝʯʝʥʳ ʥʠʪʝʚʠʜʥʳʝ ʮʠʘʥʝʠ ï 

ʦʙʦʩʦʙʣʝʥʥʳʝ ʥʠʪʦʯʢʠ, ʦʜʥʠʤ ʢʦʥʮʦʤ ʧʨʠʢʨʝʧʣʷʶʱʠʝʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜʳ. 

ɽʱʝ ʦʜʥʦʡ ʬʦʨʤʦʡ ʧʨʦʷʚʣʝʥʠʷ ʤʠʢʨʦʙʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʙʠʦʧʣʝʥʢʠ. ɺ ʧʦʨʦʜʘʭ ʚʩʪʨʝʯʝʥʳ ʦʩʪʘʪʢʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʨʫʙʯʘʪʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʨʷʜʝ 
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ʩʣʫʯʘʝʚ ʩ ʟʘʤʝʪʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʪʨʦʝʥʠʝʤ ï ʧʦʧʝʨʝʯʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʤʝʞʜʫ ʧʨʦʜʦʣʴʥʳʤʠ 

ʩʪʝʥʢʘʤʠ. ʀʥʦʛʜʘ ʧʦʣʦʩʪʠ ʪʨʫʙʦʯʝʢ ʟʘʧʦʣʥʝʥʳ ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʤʠ ʢʦʢʢʘʤʠ, ʠ ʚ ʪʘʢʫʶ ʞʝ 

ʤʘʩʩʫ ʧʦʛʨʫʞʝʥʳ ʩʘʤʠ ʪʨʫʙʦʯʢʠ. ʕʫʢʘʨʠʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʦʚʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ 

ʧʨʘʚʠʣʴʥʦ ʷʯʝʠʩʪʳʤ ʩʪʨʦʝʥʠʝʤ. 

ʌʨʘʤʙʦʠʜʳ ʧʠʨʠʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʣʢʠʝ ʰʘʨʦʦʙʨʘʟʥʳʝ ʩʪʷʞʝʥʠʷ, ʨʘʟʚʠʪʳʝ ʧʦ 

ʩʬʝʨʠʯʝʩʢʠʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʦʩʦʙʷʤ. ʉʪʷʞʝʥʠʷ ʠʥʦʛʜʘ ʩʦʧʨʷʞʝʥʳ ʩ ʪʨʫʙʯʘʪʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ. ʉ ʧʠʨʠʪʦʤ ʘʩʩʦʮʠʠʨʫʶʪ ʢʨʠʩʪʘʣʣʳ ʜʦʣʦʤʠʪʘ ʦʯʝʥʴ ʧʨʘʚʠʣʴʥʦʡ 

ʨʦʤʙʦʵʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ.  

ʋʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʙʠʪʫʤʠʥʦʟʥʦ-ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ 

çʯʠʩʪʳʤʠè ʠʟʚʝʩʪʢʦʚʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ: ʫʯʘʩʪʢʠ  ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʭ ʢʦʢʢʦʚ, ʬʨʘʤʙʦʠʜʳ 

ʧʠʨʠʪʘ, ʜʦʣʦʤʠʪ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʠʪʫʤʠʥʦʟʥʦ-ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʩʣʦʝʚ. ʅʠʪʝʚʠʜʥʳʝ 

ʠ ʪʨʫʙʯʘʪʳʝ ʦʨʛʘʥʠʟʤʳ, ʘ ʪʘʢʞʝ ʙʠʦʧʣʝʥʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʙʝʠʭ ʨʘʟʥʦʩʪʷʭ ʧʦʨʦʜ,  ʷʯʝʠʩʪʳʝ 

ʵʫʢʘʨʠʦʪʳ ï ʪʦʣʴʢʦ ʚ çʯʠʩʪʦʡè ʤʠʢʨʦʟʝʨʥʠʩʪʦʡ ʤʘʩʩʝ 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʬʦʩʩʠʣʠʟʠʨʦʚʘʥʥʳʭ ʦʩʪʘʪʢʦʚ ʙʘʢʪʝʨʠʡ ʚ ʚʝʱʝʩʪʚʝ ʙʠʪʫʤʠʥʦʟʥʦ-

ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʩʣʦʝʚ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ ʤʠʥʝʨʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ 

ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʘʪʦʚ ï  ʤʠʢʨʦʙʠʦʣʠʪʦʚ: ʧʦʩʣʝ ʦʩʫʰʝʥʠʷ ʚʨʝʤʝʥʥʦ ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʘʜʢʘ ʢʦʣʦʥʠʟʠʨʫʶʪʩʷ ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʩʘʞʜʘʶʪ ʠ ʬʠʢʩʠʨʫʶʪ 

ʪʦʥʯʘʡʰʠʝ ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʯʢʠ, ʛʝʥʝʨʠʨʫʶʪ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʘ ʛʝʦʭʠʤʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʫʶ ʦʥʠ ʩʦʟʜʘʶʪ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʧʠʨʠʪʘ, ʘʩʩʦʮʠʠʨʫʶʱʝʛʦ ʩ 

ʜʦʣʦʤʠʪʦʤ ʠ ʘʥʛʠʜʨʠʪʦʤ [2]. 

ʄʠʢʨʦʟʝʨʥʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ ʠʟʚʝʩʪʥʷʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʨʘʡʥʝʡ ʪʠʭʦʚʦʜʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʛʜʘ ʪʦʣʴʢʦ ʠ ʤʦʛ ʦʩʘʞʜʘʪʴʩʷ ʪʦʥʯʘʡʰʠʡ ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʢʨʦʧʨʦʤʦʠʥʳ ʠ ʪʨʝʱʠʥʳ ʫʩʳʭʘʥʠʷ, ʧʝʨʝʢʨʳʪʳʝ ʤʠʢʨʦʙʠʘʣʴʥʳʤʠ 

ʤʘʪʘʤʠ, ï ʥʘ ʪʦ, ʯʪʦ ʪʠʭʦʚʦʜʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʢʨʘʡʥʝʡ ʤʝʣʢʦʚʦʜʥʦʩʪʴʶ. ʋʩʣʦʚʠʷ 

ʤʝʣʢʦʚʦʜʴʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʨʘʪʢʠʤʠ, ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʦʩʫʰʝʥʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʣʠʰʴ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʣʠʪʦʨʘʣʠ ʠ ʩʫʙʣʠʪʦʨʘʣʠ, ʛʜʝ ʬʦʨʤʠʨʫʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ï ʪʘʡʜʘʣʠʪʳ, ʠ ʠʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʦʙʩʪʘʥʦʚʦʢ ʭʘʨʘʢʪʝʨʥʦ ʩʘʤʦʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʮʠʘʥʦʙʘʢʪʝʨʠʡ [1]. 

ʉʠʥʭʨʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʍʦʨʝʡʚʝʨʩʢʦʡ ʚʧʘʜʠʥʳ ʠʥʳʝ. ɿʜʝʩʴ ʨʘʟʚʠʪʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʠʦʢʣʘʩʪʦʚʳʝ ʠ ʙʠʦʛʝʨʤʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩʦʙʩʪʚʝʥʥʦ ʤʦʨʩʢʠʭ, ʥʝʩʢʦʣʴʢʦ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʬʘʮʠʡ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʡʦʥ ɺʘʨʘʥʜʝʡ-ɸʜʟʴʚʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʟʦʥʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʝ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʪʤʝʣʴ ʰʝʣʴʬʘ ʋʨʘʣʴʩʢʦʛʦ 

ʧʘʣʝʦʦʢʝʘʥʘ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʢʣʘʩʪʦʚʳʭ ʠ ʙʠʦʛʝʨʤʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʤʦʞʝʪ 

ʢʦʩʚʝʥʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʝʝ ʩʢʣʦʥʳ. ʅʘʣʠʯʠʝ ʚʥʫʪʨʠʰʝʣʴʬʦʚʦʡ ʦʪʤʝʣʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʪʝʢʪʦʥʠʯʝʩʢʠ ɺʘʨʘʥʜʝʡ-ɸʜʟʴʚʠʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʟʦʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʝʝ 
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ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʚ ʨʝʣʴʝʬʝ ʜʥʘ ʫʞʝ ʚ ʨʘʥʥʝʜʝʚʦʥʩʢʦʝ ʚʨʝʤʷ ʠ ʧʦʜʥʷʪʠʝ ʵʪʦ 

ʙʳʣʦ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʙʠʦʣʠʪʳ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʪʘʡʜʘʣʠʪʦʚ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʜʘʶʪ  ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʚʳʚʦʜʳ.  
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ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʨʝʚʥʝʡʰʠʭ ʙʘʩʩʝʡʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʪʠʧʘ ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ, ʚʝʜʫʱʘʷ ʨʦʣʴ ʢʦʨʘʣʣʦʚ ʚ ʨʠʬʦʦʙʨʘʟʦʚʘʥʠʠ, 

ʯʝʪʳʨʝ ʵʧʦʭʠ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʠ ʣʠʤʠʪʠʨʫʶʱʠʝ ʨʘʟʚʠʪʠʝ ʨʠʬʦʚ.  

 

ʈʠʬʳ - ʵʪʦ ʦʩʦʙʘʷ ʬʦʨʤʘ ʧʦʜʚʦʜʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ (ʛʝʨʤʘʪʠʧʥʳʭ) ʦʨʛʘʥʠʟʤʦʚ, ʚʦ ʚʩʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʚʨʝʤʝʥʘ 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʬʘʮʠʘʣʴʥʫʶ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʟʦʥʘʣʴʥʦʩʪʴ, ʥʦ ʠ ʪʠʧʳ 

ʜʨʝʚʥʝʡʰʠʭ ʙʘʩʩʝʡʥʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʠʬʘʭ ʢʦʨʘʣʣʳ ʧʦ ʦʙʲʝʤʫ ʚ ʦʨʠʢʪʦʮʝʥʦʟʘʭ 

ʩʦʩʪʘʚʣʷʶʪ ʜʦ 30% [1]. ʀ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʠ ʨʠʬʳ ʥʘʟʳʚʘʶʪ ʢʦʨʘʣʣʦʚʳʤʠ ʪʦʣʴʢʦ 

ʧʦʪʦʤʫ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʛʣʘʚʥʫʶ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʛʝʨʤʘʪʠʧʥʳʭ ʢʦʨʘʣʣʦʚ ʢ ʦʩʚʦʝʥʠʶ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʳʩʰʠʡ ʫʨʦʚʝʥʴ ʤʫʪʫʘʣʠʟʤʘ ʩ ʟʦʦʢʩʘʥʪʝʣʣʘʤʠ, ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʧʦʩʦʙʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʢʦʨʘʣʣʘʤ ʦʩʚʦʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʠʰʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʢʝʘʥʘʭ. ʇʦ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʘʣʝʦʙʘʩʩʝʡʥʘʭ 

ʜʨʝʚʥʝʡʰʠʝ ʢʥʠʜʘʨʠʠ (ʚ ʪ.ʯ. ʠ ʢʦʨʘʣʣʳ) ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ. ɿʦʘʢʩʘʥʪʝʣʣʳ 
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ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʠʩʢʦʧʘʝʤʦʤ ʩʦʩʪʦʷʥʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʷʚʣʝʥʠʷ ʩʠʤʙʠʦʟʘ, ʢʦʤʤʝʥʩʘʣʠʟʤʘ ʠ 

ʩʦʞʠʪʝʣʴʩʪʚʘ ʜʣʷ ʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʨʘʣʣʦʚ ʷʚʣʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʦʙʳʯʥʳʝ (Asterosʘlpinx ʠ ʜʨ.), ʘ 

ʥʝʢʦʪʦʨʳʝ ʪʘʙʫʣʷʪʳ (ʥʘʧʨʠʤʝʨ, Trypʘnopora) ʩʘʤʠ ʙʳʣʠ ʩʠʤʙʠʦʥʪʘʤʠ. ɺ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʨʠʬʘʭ, ʢʨʦʤʝ ʚʦʟʤʦʞʥʦʛʦ ʩʠʤʙʠʦʟʘ ʩ ʚʦʜʦʨʦʩʣʷʤʠ, ʩʫʱʝʩʪʚʦʚʘʣʦ ʢʨʘʡʥʝʝ (ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʧʦ 

ʫʨʦʚʥʶ) ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʨʠʬʦʦʙʨʘʟʫʶʱʠʭ ʢʦʨʘʣʣʦʚ.  

ʂʦʨʘʣʣʳ ʚ ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʡʢʘʭ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʟʘʜʦʣʛʦ ʜʦ ʢʝʤʙʨʠʷ ʠ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʚʠʜʝ ʬʦʨʤ ʩ ʭʠʪʠʥʦʚʳʤ ʧʦʢʨʦʚʦʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʬʦʨʤʘʤʠ ʩ ʘʨʘʛʦʥʠʪʦʚʳʤ 

ʩʢʝʣʝʪʦʤ. ʇʨʠʯʝʤ, ʠ ʪʝ ʠ ʜʨʫʛʠʝ ʞʠʣʠ ʚ ʦʯʝʥʴ ʧʣʦʪʥʳʭ ʚʦʜʦʨʦʩʣʝʚʦ-ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʪʘʢʞʝ ʤʦʣʣʶʩʢʠ, ʨʘʢʦʚʠʥʥʳʝ ʙʠʦʪʫʨʙʘʪʦʨʳ, 

ʘʨʭʝʦʮʠʘʪʳ, ʪʨʠʣʦʙʠʪʳ, ʧʝʨʚʳʝ ʧʨʦʙʣʝʤʘʪʠʯʥʳʝ ʛʠʜʨʦʟʦʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚʝʥʜ-

ʢʝʤʙʨʠʡʩʢʠʭ ʙʘʩʩʝʡʥʦʚ (ʚʦʟʤʦʞʥʦ ʠ ʢʝʤʙʨʦ-ʦʨʜʦʚʠʢʩʢʠʭ) ʥʝ ʜʦʩʪʠʛʘʣʘ ʠ 100 ʤ (ʯʘʱʝ 25-70 

ʤ). ʉʢʣʦʥʳ ʚ ʧʝʨʚʳʝ ʛʨʘʜʫʩʳ, ʫʜʠʚʠʪʝʣʴʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʚʳʜʝʨʞʘʥʥʦʩʪʴ 

ʢʨʘʡʥʝʤʝʣʢʦʚʦʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ çʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳè, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦ ʛʣʫʙʠʥʝ ï ʵʪʦ ʪʠʧʠʯʥʳʝ ʯʝʨʪʳ ʩʚʦʝʦʙʨʘʟʥʳʭ ʩʫʙʧʣʠʪʥʳʭ ʙʘʩʩʝʡʥʦʚ 

(ʨʠʩ. 1). ɺ ʧʨʝʜʝʣʘʭ ʧʘʣʝʦʟʦʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ (ɿʉɻ) ʘʚʪʦʨʦʤ [2] ʠʟʫʯʝʥʦ 

ʨʘʟʚʠʪʠʝ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʥʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ (ʩʨʝʜʥʠʡ ʦʨʜʦʚʠʢ-

ʧʝʨʝʨʳʚ) ʧʦ ʥʘʯʘʣʦ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 11 ʬʘʮʠʘʣʴʥʳʭ 

ʧʦʷʩʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʘʨʙʦʥʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʥʠʭ 

ʦʙʥʘʨʫʞʝʥʳ ʪʘʙʫʣʷʪʦʤʦʨʬʥʳʝ ʢʦʨʘʣʣʳ. ʅʘ ʙʘʟʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʘʣʣʦʚ ʚ 

ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʜʚʝ ʨʠʬʦʚʳʝ ʩʠʩʪʝʤʳ: ɿʘʧʘʜʥʘʷ (ʩʨʝʜʥʠʡ 

ʜʝʚʦʥ-ʢʘʨʙʦʥ) ʠ ɺʦʩʪʦʯʥʘʷ (ʩʠʣʫʨ-ʢʘʨʙʦʥ). ɺ ʵʪʠʭ ʨʠʬʘʭ ʫʯʘʩʪʚʦʚʘʣʠ, ʢʨʦʤʝ ʢʦʨʘʣʣʦʚ, 

ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʠ, ʬʦʨʘʤʠʥʠʬʝʨʳ, ʟʝʣʝʥʳʝ ʠ ʙʘʛʨʷʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʨʝʞʝ Cyʘnophyta ʠ 

ʤʰʘʥʢʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʛʣʫʙʠʥʳ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʘʩʩʝʡʥʦʚ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʩʫʙʧʨʦʚʠʥʮʠʠ ʩʦʩʪʘʚʣʷʣʠ ʥʝ ʙʦʣʝʝ 800 ʤ. ʇʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʤʦʨʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ ʦʨʜʦʚʠʢʘ-ʢʘʨʙʦʥʘ ɿʉɻ (ʨʠʩ. 1) ʙʣʠʟʦʢ ʢ ʪʘʢʦʚʦʤʫ ʫ ɼʞ. ʋʠʣʩʦʥʘ. ʆʜʥʘʢʦ, ʝʩʪʴ ʠ 

ʦʪʣʠʯʠʷ: 1. ɺ ʥʠʞʥʝʤ ʩʠʣʫʨʝ ʠ ʥʠʞʥʝʤ ʢʘʨʙʦʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʠʣʠʩʪʘʷ ʩʨʝʜʥʝʚʦʜʥʘʷ ʪʝʨʨʘʩʘ 

ʩʦ ʩʢʝʣʝʪʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʥʝ ʩʦʟʜʘʶʱʠʤʠ ʥʠʢʘʢʠʭ ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ; 2- ʢʘʢ 

ʣʘʪʝʨʘʣʴʥʳʡ ʘʥʘʣʦʛ çʙʘʩʩʝʡʥʘè ʚ ʩʪʨʫʢʪʫʨʝ ʜʝʚʦʥʘ ʠ ʩʠʣʫʨʘ ʚʳʜʝʣʷʝʪʩʷ ʪʨʦʛʦʚʳʡ 

ʬʘʮʠʘʣʴʥʳʡ ʧʦʷʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ 

ʚʝʨʭʥʝʤ ʢʘʨʙʦʥʝ ʠ ʧʝʨʤʩʢʦʤ ʧʝʨʠʦʜʝ ʟʜʝʩʴ ʩʫʱʝʩʪʚʦʚʘʣʠ ʘʨʠʜʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ 

ʦʙʩʪʘʥʦʚʢʠ ʩ ʘʢʪʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʨʘʟʚʠʪʠʝʤ ʥʘʩʪʦʷʱʠʭ ʛʦʨ ʜʦ 800-

1000 ʤ. ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɿʉɻ ʩʫʱʝʩʪʚʦʚʘʣ ʝʜʠʥʳʡ çʣʘʚʦʚʳʡè 

ʙʘʩʩʝʡʥ. ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʙʳʣʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʤʠʨʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʦʨʩʢʠʭ ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ.  
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ɺ ʤʝʟʦ-ʢʘʡʥʦʟʦʝ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʙʘʩʩʝʡʥʳ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʣʘʩʪʦʘʢʚʘʛʝʥʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʝ ʨʘʟʤʝʨʳ 

(ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʠʟʤʝʨʠʤʦ ʩ ʨʘʟʤʝʨʘʤʠ ʚʩʝʡ ɿʉɻ) ʛʣʫʙʠʥʳ ʵʪʠʭ 

ʙʘʩʩʝʡʥʦʚ ʥʝ ʧʨʝʚʳʰʘʣʠ ʪʘʢʦʚʳʝ ʜʣʷ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʧʘʣʝʦʟʦʡʩʢʠʭ ʙʘʩʩʝʡʥʦʚ (500 ʤ). 

ʆʙʣʘʩʪʠ ʢʘʨʙʦʥʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʩʥʦʚʘʥʠʶ ʛʝʦʨʛʠʝʚʩʢʦʡ ʩʚʠʪʳ ʶʨʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʮʠʷʤʠ ʢʨʘʡʥʝʛʦ ʤʝʣʢʦʚʦʜʴʷ (0 - 20 ʤ). ʕʪʘ ʟʦʥʘ ʠʤʝʝʪ ʥʘʜʨʝʛʠʦʥʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʭʦʜʢʘʤʠ ʨʠʬʦʦʙʨʘʟʫʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ: 

ʩʪʨʦʤʘʪʦʣʠʪʦʚ, ʛʫʙʦʢ, ʢʦʨʘʣʣʦʚ (ʢʨʘʡʥʝ ʨʝʜʢʦ), ʚʦʜʦʨʦʩʣʝʡ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʙʠʦʪʳ - 

ʤʦʣʣʶʩʢʦʚ, ʘʤʤʦʥʠʪʦʚ, ʬʦʨʘʤʠʥʠʬʝʨ, ʦʩʪʨʘʢʦʜ, ʠʭʥʦʬʦʩʩʠʣʠʡ, ʙʝʣʝʤʥʠʪʦʚ, ʙʨʘʭʠʦʧʦʜ, ʨʳʙ 

ʠ ʩʢʘʬʦʧʦʜ. ɺ ʧʨʦʮʝʩʩʝ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʤʝʣʢʠʝ ʢʘʣʠʧʪʨʳ, 

ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʝ ʤʘʪʳ, ʛʨʝʡʥʩʪʦʫʥʳ, ʧʨʦʩʣʝʞʠʚʘʝʤʳʝ ʦʪ ʩʢʚʘʞʠʥʳ ʢ ʩʢʚʘʞʠʥʝ. ɺ ʧʨʝʜʝʣʘʭ 

ɿʉɻ ʚ ʤʝʟʦ-ʢʘʡʥʦʟʦʝ ʥʝ ʙʳʣʦ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ ʥʘʧʦʜʦʙʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʢʝʘʥʦʚ, ʘ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʣʦʤʦʯʥʦ-ʘʢʚʘʛʝʥʥʳʤ 

ʪʠʧʦʤ ʦʩʘʜʢʘ, ʧʨʠʯʝʤ, ʜʦʩʪʘʪʦʯʥʦ ʤʝʣʢʦʚʦʜʥʳʭ (ʜʦ 500 ʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʘʣʣʦʚʳʝ 

ʨʠʬʳ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠʤʝʣʠ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʟʜʘʚʘʷ ʩʚʦʝʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʜʚʦʜʥʦʛʦ ʨʝʣʴʝʬʘ, ʪʠʧʳ 

ʢʦʪʦʨʳʭ ʚ ʧʨʠʥʮʠʧʝ ʠ ʦʧʨʝʜʝʣʷʣʠ ʪʠʧʳ ʙʘʩʩʝʡʥʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʢʨʠʟʠʩʦʚ 

ʚ ʵʚʦʣʶʮʠʠ ʢʦʨʘʣʣʦʚ (ɭ2, O2, P3-T1) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʉɻ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʧʨʠʯʠʥʘʤʠ: ʨʝʟʢʦʡ ʨʝʛʨʝʩʩʠʝʡ, ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʨʝʞʠʤʦʚ ʩ ʘʢʪʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʅʝ ʦʪʥʦʩʠʪʩʷ ʵʪʦ ʢ ʢʨʠʟʠʩʫ D3- C1, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ 

ʵʚʦʣʶʮʠʦʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ.  
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ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʜʨʝʚʥʝʡʰʝʛʦ ʙʘʩʩʝʡʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʣʝʦʛʣʫʙʠʥ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʝʣʴʝʬʘ ʜʥʘ. 

 

ʇʦʩʪʨʦʝʥʠʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʜʝʪʘʣʴʥʳʭ ʣʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʳʭ ʠ ʪʝʢʩʪʫʨʥʳʭ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʙʠʦʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1]. 

ɸʚʪʦʨʳ ʠʟʫʯʠʣʠ 11 ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʧʦʛʨʘʥʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʥʜʘ ʠ ʢʝʤʙʨʠʷ ʥʘ ʶʛʦ-

ʟʘʧʘʜʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʛʦʪʦʚʦʡ 

ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʠ ɻʀʉ-ʤʦʜʝʣʠ [2], ʚ ʢʦʪʦʨʦʡ ʧʦ ʚʩʝʤ ʩʢʚʘʞʠʥʘʤ ʙʳʣʠ 

ʧʨʦʩʣʝʞʝʥʳ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʪʵʪʵʨʩʢʦʡ ʠ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪ: ɹ5 ʠ ɹ3-4 ʜʣʷ ʫʩʪʴ-ʢʫʪʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ɹ2 ʠ ɹ1 ʜʣʷ ʦʩʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ 

ʨʘʟʨʝʟʘʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʘʚʪʦʨʳ ʧʨʦʩʣʝʜʠʣʠ ʣʠʪʦʬʘʮʠʠ 

ʙʠʦʛʝʨʤʥʦʡ ʟʦʥʳ (ʨʠʬʦʚ), ʨʠʬʦʚʦʛʦ ʧʣʘʪʦ, ʩʢʣʦʥʦʚ, ʣʘʛʫʥʳ, ʙʘʩʩʝʡʥʘ ʠ ʩʝʙʭʠ. ʉʢʣʦʥʳ 

ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʙʘʩʩʝʡʥʘ (ʧʨʝʜʨʠʬ), ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʣʘʛʫʥʳ. ɹʠʦʛʝʨʤʥʘʷ 

(ʨʠʬʦʚʘʷ) ʟʦʥʘ ʦʙʨʘʟʦʚʘʥʘ ʙʘʫʥʜʩʪʦʫʥʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʨʝʞʝ ʛʨʝʡʥʩʪʦʫʥʘʤʠ ʠ ʚʘʢ-

ʧʘʢʩʪʦʫʥʘʤʠ ʚ ʠʥʪʝʨʩʪʠʮʠʷʭ ʢʘʨʢʘʩʘ, ʚ ʢʨʦʚʣʷʭ ʨʘʟʨʝʟʦʚ - ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʤʠ 

ʙʘʡʥʜʩʪʦʫʥʘʤʠ. ʃʠʪʦʬʘʮʠʠ ʧʣʘʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʘʱʝ ʛʨʝʡʥʩʪʦʫʥʘʤʠ ʠ ʩʫʙʢʘʨʢʘʩʥʳʤʠ 

ʧʦʨʦʜʘʤʠ, ʘ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʣʘʛʫʥʳ ʯʘʱʝ ʙʘʡʥʜʩʪʦʫʥʘʤʠ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʤʠ ʠ 

ʚʦʜʦʨʦʩʣʝʚʳʤʠ, ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʜʦʣʤʠʢʨʠʪʘʤʠ ʠ ʧʝʣʠʪʦʣʠʪʘʤʠ. ʃʠʪʦʬʘʮʠʠ ʙʘʩʩʝʡʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʘʱʝ ʦʨʛʘʥʦʧʝʣʠʪʦʣʠʪʘʤʠ, ʜʦʣʤʠʢʨʠʪʘʤʠ ʠ ʢʘʣʴʮʠʣʶʪʠʪʘʤʠ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʤʫʪʴʝʚʳʭ ʧʦʪʦʢʦʚ, ʘ ʩʝʙʭʘ ï ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʦʣʝʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ: ʢʘʤʝʥʥʦʡ ʩʦʣʠ, 

ʘʥʛʠʜʨʠʪʦʚ ʠ ʧʝʨʚʠʯʥʦ-ʦʩʘʜʦʯʥʳʭ ʜʦʣʦʤʠʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʨʠʬʦʚ ʚ ʦʩʠʥʩʢʦʤ 

ʛʦʨʠʟʦʥʪʝ 48 ʤ, ʘ ʚ ʫʩʪʴ-ʢʫʪʩʢʦʤ - 36 ʤ. ʕʚʘʧʦʨʠʪʦʚʳʝ ʬʘʮʠʠ ʟʘʣʝʛʘʶʪ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜʘʭ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʝʨʝʨʳʚʦʤ. ɺ ʠʭ ʢʨʦʚʣʝ ʪʦʞʝ ʧʝʨʝʨʳʚ, ʧʨʠʯʝʤ, ʩ ʤʦʱʥʦʡ 

ʜʝʟʠʥʪʝʛʨʘʮʠʝʡ ʵʚʘʧʦʨʠʪʦʚ. ɺ ʮʝʣʦʤ, ʚ ʧʣʘʩʪʝ ɹ5 ʜʦʤʠʥʠʨʫʶʪ ʣʠʪʦʬʘʮʠʠ ʣʘʛʫʥʳ, ʧʣʘʪʦ ʠ 

ʙʘʩʩʝʡʥʘ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʠʬʦʚʳʝ ʠ ʩʢʣʦʥʦʚʳʝ ʬʘʮʠʠ. ɼʣʷ ʧʣʘʩʪʘ ɹ1 ʧʨʝʦʙʣʘʜʘʶʪ 

ʨʠʬʦʚʳʝ ʬʘʮʠʠ. ʇʣʘʩʪʳ ɹ2 ʠ ɹ3-4 ʠʤʝʶʪ ʟʦʥʘʣʴʥʦ-ʣʘʪʝʨʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 
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ʠʣʠ ʣʘʛʫʥʥʳʭ (ɹ3-4), ʠʣʠ ʙʘʩʩʝʡʥʦʚʳʭ (ɹ2) ʣʠʪʦʬʘʮʠʡ. ɸʚʪʦʨʳ ʩʦʩʪʘʚʠʣʠ (ʨʠʩ. 1) 

ʬʘʮʠʘʣʴʥʳʝ ʤʦʜʝʣʠ ʚʩʝʭ ʧʣʘʩʪʦʚ ʩ ʜʠʥʘʤʠʢʦʡ ʤʠʛʨʘʮʠʠ ʦʙʩʪʘʥʦʚʦʢ ʦʪ ʧʦʜʦʰʚʳ ʢ ʢʨʦʚʣʝ.  

ʆʜʥʠʤ ʠʟ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʥʘ 

ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʢʣʦʥʦʚ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʝʜʠʥʠʮʘʤʠ: ʩʝʙʭʦʡ ʠ ʣʘʛʫʥʦʡ, ʣʘʛʫʥʦʡ ʠ ʧʣʘʪʦ, ʨʠʬʦʤ ʠ ʙʘʩʩʝʡʥʦʤ. ʄʦʱʥʦʩʪʴ ʩʢʣʦʥʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʦʪ 3-5 ʤ ʜʦ 12-19 ʤ. ɺ ʩʦʩʪʘʚʝ ʩʢʣʦʥʦʚʳʭ ʰʣʝʡʬʦʚ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʪʫʨʙʠʜʠʪʳ: ʟʝʨʥʦʚʳʝ ʠ ʤʫʪʴʝʚʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʨʫʜʠʪʳ, ʢʘʣʴʢʘʨʝʥʠʪʳ ʠ 

ʢʘʣʴʮʠʣʶʪʠʪʳ (ʜʦʣʤʠʢʨʠʪʳ) ʩ ʬʣʶʠʜʘʣʴʥʳʤʠ ʠ ʪʫʨʙʠʜʠʪʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʰʪʦʨʤʦʚʳʝ, ʣʠʚʥʝʚʳʝ ʤʠʢʩʪʦʣʠʪʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʦʣʥʦʚʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʆʜʠʥ ʘʙʨʘʟʠʦʥʥʳʡ ʮʠʢʣ ʩʢʣʦʥʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (0,2-2,2 ʤ) 

ʧʨʝʜʩʪʘʚʣʝʥ: ʚʥʠʟʫ ʟʝʨʥʦʚʳʤʠ ʪʫʨʙʠʜʠʪʘʤʠ, ʚ ʮʝʥʪʨʝ ʤʘʩʩʠʚʥʳʤʠ ʢʣʠʥʦʢʣʘʩʪʦʚʳʤʠ 

ʢʘʣʴʮʠʣʶʪʠʪʘʤʠ, ʚʚʝʨʭʫ ʩʣʦʠʩʪʳʤʠ, ʠʥʦʛʜʘ ʨʠʪʤʠʯʥʦ ʨʘʩʩʣʦʝʥʥʳʤʠ ʧʝʣʠʪʦʣʠʪʘʤʠ ʩ 

ʧʨʠʤʝʩʴʶ ʫʛʣʝʨʦʜʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʪʝʧʝʥʴ ʢʨʫʪʠʟʥʳ ʨʠʬʦʚʳʭ ʩʢʣʦʥʦʚ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ ʧʝʨʝʤʝʱʝʥʥʳʭ ʢʘʣʠʧʪʨʦʚ (ʜʦ 2-5 ʩʤ) ʩʠʣʘʤʠ ʛʨʘʚʠʪʘʮʠʠ ʚ 

ʢʘʣʴʮʠʨʫʜʠʪʘʭ ʠ ʚʘʢ-ʤʘʜʩʪʦʫʥʘʭ ʩʢʚ. ɺ-ʉʫʛʜʠʥʩʢʘʷ-2 (ʦʙʨ. ʉ12-97) ʠ ʩʢʚ. ʄʦʛʜʠʥʩʢʘʷ-7 

(ʦʙʨ. ʉ12-359). ɽʱʝ ʦʜʠʥ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ: ʧʨʠʩʫʪʩʪʚʠʝ ʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ 

ʧʝʣʩʧʘʨʠʪʦʚ (ʩʢʚ. ʄʦʛʜʠʥʩʢʘʷ-6, ʦʙʨ. ʉ12-280) ʚ ʫʛʣʝʨʦʜʠʩʪʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʝʣʠʪʦʣʠʪʘʭ ʠ 

ʤʠʢʨʦʙʣʦʢʦʚ ʢʘʣʴʮʠʣʶʪʠʪʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ 

ʩʢʣʦʥʝ (ʢʣʠʥʦʢʣʘʩʪʦʚʳʝ ʠ ʦʧʦʣʟʥʝʚʳʝ ʪʝʢʩʪʫʨʳ). ʇʝʨʚʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʢʨʫʪʳʭ 

ʦʙʨʳʚʦʚ (10-25 ʤ), ʘ ʚʪʦʨʦʝ ï ʥʘ ʢʨʘʡʥʝ ʧʦʣʦʛʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʪʠʬʠʢʘʮʠʠ (ʧʝʨʚʳʝ 

ʛʨʘʜʫʩʳ), ʢʦʛʜʘ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʛʨʘʚʠʪʘʮʠʠ ʚ ʨʳʭʣʦʤ ʠʣʠʩʪʦʤ ʦʩʘʜʢʝ. ʊʦ 

ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʠ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʣʠʥʦʢʣʘʩʪʦʚʳʭ ʨʫʜʩʪʦʫʥʦʚ ʠ 

ʢʘʣʴʮʠʨʫʜʠʪʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʬʠʢʩʠʨʫʶʪ ʥʘʯʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʘʚʠʪʘʮʠʠ. 

ɸʣʣʦʭʪʦʥʥʦʩʪʴ ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʝʤ ʫʩʪʫʧʦʚ, 

ʦʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠ ʥʘʢʣʦʥʦʤ (ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ) ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʷʚʠʚʰʝʡʩʷ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʘ (ʜʦ 30Ü). ɻʣʳʙʳ, ʚʘʣʫʥʳ, ʪʨʠʧʧ ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʚ ʯʠʩʪʳʭ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜʘʭ ʨʠʬʦʚʦʛʦ ʧʣʘʪʦ (ʢʨʦʚʣʷ ɹ1) ʠ ʚ ʰʪʦʨʤʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ - ʧʨʠʟʥʘʢ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʨʝʣʴʝʬʘ (15-25Ü) ʥʘ ʤʦʤʝʥʪ ʜʝʩʪʨʫʢʮʠʠ ʵʚʘʧʦʨʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʦ 

ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ (ʜʣʷ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ, ʚ ʤʦʤʝʥʪʳ ʜʝʩʪʨʫʢʮʠʠ), ʢʘʢ ʠ 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʝʨʝʤʝʱʝʥʥʳʭ ʢʘʣʠʧʪʨʦʚ ʧʦ ʩʢʣʦʥʫ (2 ʩʣʫʯʘʷ) ʩʠʣʘʤʠ ʛʨʘʚʠʪʘʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʟʥʘʢʦʚ (ʪʝʢʩʪʫʨʳ, ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʪʠʧʳ ʩʢʣʦʥʦʚ ʠ ʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʘʥʘʣʠʟ ʤʦʱʥʦʩʪʠ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʢʨʘʡʥʶʶ ʤʝʣʢʦʚʦʜʥʦʩʪʴ ʠʟʫʯʝʥʥʦʛʦ 

ʧʘʣʝʦʙʘʩʩʝʡʥʘ: ʜʦ 25 ʤ ʚ ʣʘʛʫʥʝ, ʜʦ 50 ʤ ʚ ʦʩʪʘʥʦʚʢʘʭ ʦʪʢʨʳʪʦʛʦ ʙʘʩʩʝʡʥʘ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʙʠʦʬʘʮʠʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ï ʨʘʟʚʠʪʠʝʤ ʵʚʬʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʙʠʦʪʳ ʚʦ ʚʩʝʭ 

ʟʦʥʘʭ. ʇʨʠʟʥʘʢʠ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʠʤʝʶʪʩʷ ʜʘʞʝ ʚ ʩʘʤʳʭ çʛʣʫʙʦʢʠʭè ʫʯʘʩʪʢʘʭ ʣʘʛʫʥʳ ʠ 
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ʙʘʩʩʝʡʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʪʴ ʣʘʪʝʨʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʩʪʘʥʦʚʦʢ, 

ʧʦʩʪʨʦʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʘʣʝʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʘʣʝʦʙʘʩʩʝʡʥʘ.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʌʘʮʠʘʣʴʥʳʝ ʤʦʜʝʣʠ (ʧʦ ʧʦʜʦʰʚʝ) ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʚʝʥʜʘ-ʢʝʤʙʨʠʷ 
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ʄɽʊʆɼʆʄ LA  ICP-MS ʀ SR- ʍɽʄʆʉʊʈɸʊʀɻʈɸʌʀʀ 

ʅ.ɸ. ʂʘʥʳʛʠʥʘ1, ɸ.ɸ. ʊʨʝʪʴʷʢʦʚ2, ʌ.ʀ. ɾʠʤʫʣʝʚ3 

 

1ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, e-mail: kanygina.nadia@gmail.com 

2ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, e-mail: and8486@yandex.ru 

3ʀɻʄ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ,  e-mail: zhimulev@igm.nsc.ru 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʚʦʟʨʘʩʪ ʪʠʣʣʠʪʦʚ ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʠ ʦʧʨʦʚʝʨʛʥʫʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʯʪʦ ʪʠʣʣʠʪʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʣʦʞʝʥʠʷʤ ʩʘʪʘʥʩʢʦʡ ʩʚʠʪʳ.  

 

ʋʣʫʪʘʫʩʢʠʡ ʜʨʝʚʥʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʙʣʦʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʝ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʩʠʘʣʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ 

ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʂ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʧʨʠʫʨʦʯʝʥ ʧʨʦʪʷʞʝʥʥʳʡ ɹʘʡʢʦʥʫʨʩʢʠʡ 

ʩʠʥʢʣʠʥʦʨʠʡ, ʚ ʨʘʟʨʝʟʝ ʢʦʪʦʨʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫʣʫʪʘʫʩʢʦʡ 

ʩʝʨʠʠ. ɺ ʝʝ ʦʩʥʦʚʘʥʠʠ ʟʘʣʝʛʘʝʪ ʪʠʣʣʠʪʦʚʳʡ ʛʦʨʠʟʦʥʪ ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ. ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ 

ʥʘʢʦʧʣʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʥʥʠʤ ʢʝʤʙʨʠʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʛʣʘʩʥʦʛʦ ʥʘʣʝʛʘʥʠʷ ʥʘ ʠʭ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦʢʪʘʣʴʩʢʦʡ ʩʚʠʪʳ. ʅʠʞʥʠʡ ʚʦʟʨʘʩʪʥʦʡ 

ʧʨʝʜʝʣ ʥʝ ʠʟʚʝʩʪʝʥ, ʪʘʢ ʢʘʢ ʧʦʜʩʪʠʣʘʶʪʩʷ ʪʠʣʣʠʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʷʤʠ 

ʢʫʨʘʡʣʠʥʩʢʦʡ ʠ ʙʦʟʠʥʛʝʥʩʢʦʡ ʩʚʠʪ, ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʥʳʭ ʢ ʚʝʥʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ 

ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘʢʦʧʣʝʥʠʷ ʪʠʣʣʠʪʦʚ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʠ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʚʦʟʨʘʩʪʘ ʧʠʪʘʶʱʠʭ ʧʨʦʚʠʥʮʠʡ. ʀʟʫʯʝʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʠʥʢʣʠʥʦʨʠʷ ʚ ʨʘʡʦʥʝ ʩʣʠʷʥʠʷ ʨʝʢ ɹʘʡʢʦʥʫʨ ʠ ʂʫʨʘʡʣʳ. 

ʊʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩʘʪʘʥʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʘʥʘʣʦʛʘʤʠ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʪʠʣʣʠʪʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʠʟʫʯʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ Sr ʠʟʦʪʦʧʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʣʦʤʢʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʨʙʦʥʘʪʥʳʝ ʛʘʣʴʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʦʣʦʤʠʪʦʤ (Mg/Ca > 0.5), ʨʝʞʝ ï ʠʟʚʝʩʪʢʦʚʠʩʪʳʤ ʜʦʣʦʤʠʪʦʤ (0.3 < 

Mg/Ca < 0.5). ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʜʦʣʦʤʠʪʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʨʠʪʝʨʠʷʤ ʩʦʭʨʘʥʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠ Sr-ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʣʦʤʠʪʦʚ: Mn/Sr Ò 1.2, Fe/SrÒ 3.0 [1]. 

ʇʦʣʫʯʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 87Sr/86Sr ʚ ʢʘʨʙʦʥʘʪʥʦʡ ʛʘʣʴʢʝ ʠʟ ʪʠʣʣʠʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0.71514 ʜʦ 0.72087 (ʦʧʨʝʜʝʣʝʥʦ ʥʘ Triton Plus 

ʚ ɸʎ ʀɻʠɻ ʋʨʆ ʈɸʅ). ʉʪʦʣʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ 87Sr/86Sr ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ 

ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ Sr 

ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʝʜʠʤʝʥʪʘʮʠʠ. 

ɼʣʷ U-Pb ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʤʝʪʦʜʦʤ LA ICP-MS ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ ʜʚʝ ʧʨʦʙʳ ʠʟ ʧʝʩʯʘʥʦʛʦ ʤʘʪʨʠʢʩʘ ʪʠʣʣʠʪʦʚ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʠ ʦʜʥʘ ʧʨʦʙʘ ʠʟ ʤʘʪʨʠʢʩʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩʘʪʘʥʩʢʦʡ ʩʚʠʪʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɻʦʥʢʦʥʛʘ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʨʘʩʪʦʚ ʮʠʨʢʦʥʦʚ ʩ ʢʦʥʢʦʨʜʘʥʪʥʦʩʪʴʶ ʙʦʣʝʝ 90%. 

ʄʠʥʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʜʝʪʨʠʪʦʚʦʛʦ ʮʠʨʢʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 650 ʤʣʥ.ʣʝʪ (ʧʦ 5 ʟʝʨʥʘʤ), 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʦʪ ʚʦʟʨʘʩʪ ʚ ʢʘʯʝʩʪʚʝ ʥʠʞʥʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʠʣʣʠʪʦʚ ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʪʠʣʣʠʪʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ ʚʝʥʜʘ.  

ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʘʣʝʢ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʪʠʣʣʠʪʦʚ (ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʛʨʘʥʠʪʦʠʜʳ ʠ ʧʦʨʬʠʨʦʠʜʳ, ʘ ʪʘʢʞʝ 

ʩʠʝʥʠʪʳ) ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʢʝʤʙʨʠʡʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʋʣʫʪʘʫʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʝʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ. 

ʊʘʢ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʧʝʩʯʘʥʦʛʦ ʤʘʪʨʠʢʩʘ ʪʠʣʣʠʪʦʚ ʠʤʝʝʪ ʚʦʟʨʘʩʪ ʚ 

ʠʥʪʝʨʚʘʣʝ 890-650 ʤʣʥ. ʣʝʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʧʦʧʫʣʷʮʠʷ ʮʠʨʢʦʥʦʚ ʩ 

ʚʦʟʨʘʩʪʦʤ ʦʪ 890 ʜʦ 830 ʤʣʥ. ʣʝʪ, ʦʪ 830 ʜʦ 730 ʠ ʦʪ 694 ʜʦ 650 ʤʣʥ. ʣʝʪ. 

ɺʳʜʝʣʝʥʳ ʜʚʝ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʦʙʲʝʤʫ ʧʦʧʫʣʷʮʠʠ ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʦʤ 

1.0-1.2 ʤʣʨʜ. ʣʝʪ ʠ 900-910 ʤʣʥ. ʣʝʪ. ɺ ʧʨʝʜʝʣʘʭ ʋʣʫʪʘʫʩʢʦʛʦ ʤʘʩʩʠʚʘ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʵʪʠʤ 

ʚʦʟʨʘʩʪʦʤ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ ʠʣʠ ʫʜʘʣʝʥʥʦʩʪʴ 

ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʮʠʨʢʦʥʦʚ ʩ ʢʦʥʢʦʨʜʘʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʦʢʨʫʛʣʳʝ ʥʝʟʦʥʘʣʴʥʳʝ ʠʣʠ ʥʝ ʦʪʯʝʪʣʠʚʦ ʟʦʥʘʣʴʥʳʝ ʟʝʨʥʘ ʩ 

ʚʦʟʨʘʩʪʦʤ 2.4-2.6 ʤʣʨʜ. ʣʝʪ ʠ ʦʪʥʦʰʝʥʠʝʤ Th/U 0.4-0.6, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʧʨʦʷʚʣʝʥʠʷ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʵʪʘʧʘ ʵʚʦʣʶʮʠʠ ʋʣʫʪʘʫʩʢʦʛʦ ʙʣʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʩʪʨʦʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘ ʋʣʫʪʘʫʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ 
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ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʷʚʣʷʚʰʠʭʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʥʦʩʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ 

ʚʝʥʜʝ ʪʠʣʣʠʪʦʚ ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʫʯʘʩʪʠʠ ʤʝʟʦ- ʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ.  

ʇʨʠ ʵʪʦʤ ʛʦʨʠʟʦʥʪ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩʘʪʘʥʩʢʦʡ ʩʚʠʪʳ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʘʡʢʦʥʫʨʩʢʠʭ 

ʪʠʣʣʠʪʦʚ. ɻʘʣʴʢʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʵʪʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ 

ʚʫʣʢʘʥʠʪʦʚ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʨʝʤʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʚʥʫʪʨʠʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ. ʆʙ ʵʪʦʤ ʪʘʢ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʜʘʪʠʨʦʚʘʥʠʷ 

ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʵʪʦʡ ʩʚʠʪʳ ʚʳʷʚʣʝʥʘ ʣʠʰʴ ʦʜʥʘ ʧʦʧʫʣʷʮʠʷ ʮʠʨʢʦʥʦʚ ʩ 

ʚʦʟʨʘʩʪʦʤ ʦʢʦʣʦ 800 ʤʣʥ ʣʝʪ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩʥʦʩʘ ʧʨʠ 

ʥʘʢʦʧʣʝʥʠʠ ʧʝʩʯʘʥʠʢʦʚ ʩʘʪʘʥʩʢʦʡ ʩʚʠʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘ ʦʙʣʦʤʢʦʚ, ʠʭ ʤʦʥʦʪʦʥʥʳʡ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ ʚʦʟʨʘʩʪʦʚ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪ 

ʠʭ ʦʪ ʪʠʣʣʠʪʦʚ ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʭ ʘʥʘʣʦʛʘʤʠ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʝʨʭʥʝʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʣʣʠʪʦʚ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʠʟʦʪʦʧʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʢʦʢʪʘʣʴʩʢʦʡ ʩʚʠʪʳ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʘ ʵʪʠʭ 

ʩʚʠʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʡ Mn, Fe, Sr, Mg ʠ Ca ʧʨʦʚʦʜʠʣʦʩʴ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ ʥʘ ʧʨʠʙʦʨʝ Thermo Scientific SOLAAR AA (ʀɻʄ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʨʦʜʳ ʢʦʢʪʘʣʴʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʠʟʚʝʩʪʥʷʢʘʤʠ 

(Mg/Ca~0.024) ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʨʨʠʛʝʥʥʦʡ ʧʨʠʤʝʩʠ: 5-15%. ʂʦʣʠʯʝʩʪʚʦ Mn 

ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 210 ʜʦ 1090 ppm. ʂʦʣʠʯʝʩʪʚʦ Fe ʠʤʝʝʪ ʰʠʨʦʢʠʡ 

ʨʘʟʙʨʦʩ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 470 ʜʦ 2660 ppm. ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʝʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʩʪʘʪʢʘ ʠ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ Mn ʠ Fe ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʥʝʪ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ Mn ʠ Fe. ʂʦʣʠʯʝʩʪʚʦ Sr ʚʘʨʴʠʨʫʝʪ ʦʪ 720 ʜʦ 1550 ppm. ɺʩʝ ʦʙʨʘʟʮʳ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʨʠʪʝʨʠʷʤ ʩʦʭʨʘʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠ Sr-ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠʟʚʝʩʪʥʷʢʦʚ: Mn/Sr Ò 0.2, Fe/Sr Ò 5.0 [1]. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʢʦʢʪʘʣʴʩʢʦʡ ʩʚʠʪʳ ʠ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʭʦʜʝ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 87Sr/86Sr 

ʚ ʥʘʠʤʝʥʝʝ ʠʟʤʝʥʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʢʦʢʪʘʣʴʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʚ ʫʟʢʦʤ 

ʠʥʪʝʨʚʘʣʝ ʦʪ 0.70925 ʜʦ 0.70937. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʦʪʥʦʰʝʥʠʷ 87Sr/86Sr ʜʦ 0.70951. ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʩʪʨʦʥʮʠʷ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ 

ʤʥʦʛʦʢʦʣʣʝʢʪʦʨʥʦʤ ʧʨʠʙʦʨʝ Triton Plus ʬʠʨʤʳ Thermo Fisher Scientific ʚ ʦʜʥʦʣʝʥʪʦʯʥʦʤ 

ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Ta-ʵʤʤʠʪʝʨʘ (ɽʢʘʪʝʨʠʥʙʫʨʛ, ʀɻʠɻ ʋʨʆ ʈɸʅ). 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʢʦʧʣʝʥ ʦʙʰʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʠʟʦʪʦʧʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣ. ʇʨʠ 
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ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʢʨʠʚʦʡ ʚʘʨʠʘʮʠʡ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʩʪʨʦʥʮʠʷ ʚ 

ʢʝʤʙʨʠʡʩʢʦʤ ʧʘʣʝʦʦʢʝʥʝ [2] ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

ʢʦʢʪʘʣʴʩʢʦʡ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʦʢʦʣʦ 500 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʪʠʣʣʠʪʳ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʦʟʜʥʝʤ ʚʝʥʜʝ ʚʦ ʚʨʝʤʷ 

ʧʘʥʘʬʨʠʢʘʥʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, 545 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʣʣʠʪʳ 

ʙʘʡʢʦʥʫʨʩʢʦʡ ʩʚʠʪʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʦʟʜʥʝʤ ʚʝʥʜʝ ʚ ʧʨʝʜʝʣʘʭ ʜʨʝʚʥʝʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʋʣʫʪʘʫʩʢʦʛʦ ʙʣʦʢʘ. ʆʪʣʦʞʝʥʠʷ ʩʘʪʘʥʩʢʦʡ ʩʚʠʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʣʝʜʥʠʢʦʚʦʛʦ 

ʛʝʥʝʟʠʩʘ. ʆʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ï 

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ.   

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ 12-05-33076). 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ U-Pb ʜʘʪʠʨʦʚʘʥʠʷ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʡ ʘʙʣʷʮʠʠ 

ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʪʠʣʣʠʪʦʚ ʙʳʣ ʠʟʫʯʝʥ ʪʠʣʣʠʪʦʚʳʡ ʛʦʨʠʟʦʥʪ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʦʛʦ ʯʝʭʣʘ ʊʫʚʠʥʦ-

ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ ʦʙʦʩʥʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ 

ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʝʛʦ ʩʦʥʘʭʦʞʜʝʥʠʠ ʩ ʥʠʤʠ ʚ ʩʚʦʝʡ ʜʦʢʝʤʙʨʠʡʩʢʦʡ 

ʠʩʪʦʨʠʠ. 

 

ɺ ʧʦʟʜʥʝʤ ʜʦʢʝʤʙʨʠʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʵʧʦʭ ʛʣʦʙʘʣʴʥʳʭ ʦʣʝʜʝʥʝʥʠʡ ï 

ʉʪʝʨʪʦʚʩʢʦʝ, ʄʘʨʠʥʦ, ɻʘʩʢʴʝ, ɹʘʡʢʦʥʫʨʩʢʦʝ. ʇʨʦʷʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 
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ʦʩʥʦʚʘʥʠʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʦʛʦ ʯʝʭʣʘ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʪʠʣʣʠʪʘʤʠ ʭʫʙʩʫʛʫʣʴʩʢʦʡ ʩʝʨʠʠ.  ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʝʨʝʰʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʚʦʟʨʘʩʪʝ ʵʪʦʛʦ ʦʣʝʜʝʥʝʥʠʷ.  ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ. ʊʘʢ, ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʦʜʥʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [3], 

ʜʨʫʛʠʤʠ  ʢ ʛʦʥʜʚʘʥʩʢʦʡ ʛʨʫʧʧʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ [2]. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʠʟ ʪʠʣʣʠʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʭʫʙʩʫʛʫʣʴʩʢʦʡ 

ʩʝʨʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʚʦʟʨʘʩʪʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʵʪʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʠ ʦʛʨʘʥʠʯʠʪʴ ʚʝʨʭʥʠʡ ʚʨʝʤʝʥʥʦʡ ʧʨʝʜʝʣ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ  LA-ICP-MS ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɻʦʥʢʦʥʛʘ ʥʘ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʝ Agilent 7500a. ɺ ʨʘʙʦʪʝ ʫʯʠʪʳʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʘ 73 ʟʝʨʝʥ ʜʝʪʨʠʪʦʚʳʭ 

ʮʠʨʢʦʥʦʚ ʩ ʢʦʥʢʦʨʜʘʥʪʥʦʩʪʴʶ ʚʳʰʝ 90%. 

ʅʘʠʙʦʣʝʝ ʤʦʣʦʜʘʷ ʧʦʧʫʣʷʮʠʷ ʮʠʨʢʦʥʦʚ ʪʠʣʣʠʪʦʚ ʠʤʝʝʪ ʚʦʟʨʘʩʪʘ ʦʢʦʣʦ 700 ʤʣʥ ʣʝʪ. 

ʇʨʠ ʵʪʦʤ, ʨʝʟʫʣʴʪʘʪʳ U-Pb ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʠʟ ʧʝʩʯʘʥʠʢʦʚ 

ʚʝʨʭʥʝʰʫʤʘʢʩʢʦʡ ʩʚʠʪʳ ʯʝʭʣʘ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʥʠʞʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʰʫʤʘʢʩʢʦʡ ʩʚʠʪʳ 

ʥʝ ʜʨʝʚʥʝʝ 630 ʤʣʥ ʣʝʪ [4]. ʉʣʝʜʦʚ ʜʨʝʚʥʠʭ ʣʝʜʥʠʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʠʭ  ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʦʛʦ ʯʝʭʣʘ 

ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ  (ʙʦʢʩʦʥʩʢʘʷ ʠ ʭʫʙʩʫʛʫʣʴʩʢʘʷ ʩʝʨʠʠ) ʧʨʦʠʩʭʦʜʠʣʦ ʩ 

ʠʥʪʝʨʚʘʣʝ 600-520 ʤʣʥ ʣʝʪ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʢʦʧʣʝʥʠʝ ʪʠʣʣʠʪʦʚ ʭʫʙʩʫʛʫʣʴʩʢʦʡ ʩʝʨʠʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʠʥʪʝʨʚʘʣʝ 700-630 ʤʣʥ ʣʝʪ. ʏʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʣʝʜʝʥʝʥʠʶ ʄʘʨʠʥʦ.  

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ï 730-750, 780-840, 890-930, 980-

1120, 2000-2400, 2550-2700 ʤʣʥ ʣʝʪ. ʏʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʠʢʘ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ. ʕʪʦ 825 ʤʣʥ. ʣʝʪ (27 ʟʝʨʝʥ) ʠ 738 ʤʣʥ. ʣʝʪ (24 

ʟʝʨʥʘ). ʇʨʠ ʵʪʦʤ ʚ ʤʘʪʨʠʢʩʝ ʵʪʠʭ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʧʫʣʷʮʠʠ  ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ 

ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʚ ʧʝʩʯʘʥʠʢʘʭ ʚʝʨʭʥʝʰʫʤʘʢʩʢʦʡ ʩʚʠʪʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʜʠʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʩʥʦʩʘ ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʶʱʠʭ ʧʨʦʚʠʥʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʮʠʨʢʦʥʳ ʦʪʨʘʞʘʶʪ ʚʦʟʨʘʩʪʥʳʝ 

ʨʫʙʝʞʠ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. 

ʀʟʦʙʠʣʠʝ ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪ 980 ʜʦ 730 ʤʣʥ ʣʝʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʣʠʪʝʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʠ ʧʨʦʷʚʣʝʥʠʝ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʤʝʟʦʧʨʦʪʝʨʦʟʦʝ (1,2-1,0 ʤʣʨʜ ʣʝʪ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ 

ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʘʤʠ ʦʢʦʣʦ 1,8 ʤʣʨʜ ʣʝʪ, ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʨʦʜ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ. ʕʪʦ ʠ ʥʘʣʠʯʠʝ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ 



65 

 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʩ ʧʠʪʘʶʱʠʤʠ ʧʨʦʚʠʥʮʠʷʤʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʇʨʦʚʝʜʝʥʥʳʝ 

ʢʦʨʨʝʣʷʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʚ ʪʠʣʣʠʪʘʭ ʭʫʙʩʫʛʫʣʴʩʢʦʡ ʩʝʨʠʠ ʠ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ï ʦʩʝʣʢʦʚʦʡ ʩʝʨʠʠ ʠ 

ʙʦʣʴʰʝʧʘʪʦʤʩʢʦʡ ʩʚʠʪʳ, ʧʦʜʪʚʝʨʜʠʣʠ ʜʘʥʥʳʡ ʚʳʚʦʜ. ɼʘʪʠʨʦʚʘʥʠʝ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʠʣʣʠʪʦʚ ʭʫʙʩʫʛʫʣʴʩʢʦʡ ʩʝʨʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ ʧʠʪʘʶʱʠʤʠ ʧʨʦʚʠʥʮʠʷʤʠ, ʢʦʪʦʨʳʤʠ  ʧʦʩʣʫʞʠʣʠ ʧʦʨʦʜʳ ʵʪʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ  - ʧʦʨʦʜʳ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ  ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, 

ʛʨʘʥʠʪʦʠʜʳ ʉʫʤʩʫʥʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʜʨʝʚʥʠʝ ʧʨʦʪʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʠ 

ʥʝʦʘʨʭʝʡʩʢʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɻʘʨʛʘʥʩʢʦʡ ʛʣʳʙʳ.  

ʊʝʩʪʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʩʦʥʘʭʦʞʜʝʥʠʷ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ 

ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʩ ʜʨʫʛʠʤʠ ʜʨʝʚʥʠʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ 

ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʠʙʦʣʝʝ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ. ʀʩʢʣʶʯʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʙʣʦʢʦʚ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʤʝʟʦʧʨʦʪʝʨʦʟʦʝ ʠ ʧʦʟʜʥʝʤ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʝ (ʜʦ 2,0 ʤʣʨʜ ʣʝʪ)  ʧʦʟʚʦʣʠʣʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʭʦʞʜʝʥʠʝ ʊʫʚʠʥʦ-

ʄʦʥʛʦʣʴʩʢʦʛʦ ʚ ʩʦʩʪʘʚ ʊʘʨʠʤʩʢʦʛʦ ʙʣʦʢʘ. ʂʦʨʨʝʣʷʮʠʷ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʪʠʭ ʜʚʫʭ ʙʣʦʢ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ. ʊʘʢ ʚ 

ʬʦʨʤʘʮʠʠ ʂʫʨʫʛʪʘʛ ʚ ʬʫʥʜʘʤʝʥʪʝ ʊʘʨʠʤʩʢʦʛʦ ʙʣʦʢʘ ʚʳʭʦʜʷʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʚʦʟʨʘʩʪʦʤ 2,5-2,6 ʤʣʨʜ ʣʝʪ, ʛʨʘʥʠʪʳ ʩ ʚʦʟʨʘʩʪʦʤ 790 ʤʣʥ ʣʝʪ ʠ ʘʢʪʠʚʥʘʷ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 730-700 ʤʣʥ ʣʝʪ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʝʥʜʘ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʚʢʣʶʯʘʷ 

ʪʠʣʣʠʪʳ, ʠ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʬʦʨʤʘʮʠʠ ʂʫʨʫʛʪʘʛ ʧʦʢʘʟʘʣʠ 

ʘʥʘʣʦʛʠʯʥʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʘʜʘ ʈʦʜʠʥʠʠ, ʦʥʠ ʩʪʘʣʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʥʘ ʨʫʙʝʞʝ ʩ 700 ʜʦ 650 ʤʣʥ ʣʝʪ, ʛʜʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʘʜʫʛʦʚʦʛʦ ʩʧʨʝʜʠʥʛʘ ʧʨʦʠʟʦʰʣʦ ʦʪʯʣʝʥʝʥʠʝ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʙʣʦʢʘ. ʈʘʟʣʠʯʥʘʷ 

ʠʩʪʦʨʠʷ ʵʪʠʭ ʜʚʫʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ  ʚ ʢʦʥʮʝ ʜʦʢʝʤʙʨʠʷ ʦʙʲʷʩʥʷʝʪ ʨʘʟʣʠʯʠʷ ʚ 

ʩʦʩʪʘʚʝ ʠʭ ʧʠʪʘʶʱʠʭ ʧʨʦʚʠʥʮʠʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʥʠʢʦʚ ʧʨʠ ʦʣʝʜʝʥʝʥʠʠ ʄʘʨʠʥʦ, ʯʪʦ ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʦʚ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʣʣʠʪʳ ʭʫʙʩʫʛʫʣʴʩʢʦʡ 

ʩʝʨʠʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʛʣʦʙʘʣʴʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʄʘʨʠʥʦ ï 650-635 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. 

ɺʦʟʨʘʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ  ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟ 

ʤʘʪʨʠʢʩʘ ʪʠʣʣʠʪʦʚ ʦʩʥʦʚʘʥʠʷ ʭʫʙʩʫʛʫʣʴʩʢʦʡ ʩʝʨʠʠ ʧʦʜʦʙʥʳ ʪʘʢʦʚʳʤ ʜʣʷ ʮʠʨʢʦʥʦʚ ʠʟ 

ʚʝʨʭʥʝʰʫʤʘʢʩʢʦʡ ʩʚʠʪʳ ʠ ʦʪʨʘʞʘʶʪ ʩʦʩʪʘʚ ʧʠʪʘʶʱʠʭ ʧʨʦʚʠʥʮʠʡ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ɺ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʧʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʝ 

ʷʚʣʷʣʠʩʴ ʠʩʪʦʯʥʠʢʘʤʠ ʩʥʦʩʘ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ʕʪʦʪ 
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ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʠʩʪʦʨʠʶ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʩ ʬʦʨʤʘʮʠʝʡ ʂʫʨʫʛʪʘʛ ʊʘʨʠʤʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʜʦ 700 ʤʣʥ 

ʣʝʪ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ 15-35-20516) ʠ ʛʨʘʥʪʘ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʄʂ-6608.2015.5. 
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ʌʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʪ ʧʦʠʩʢʦʚ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʜʦʢʣʘʜʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚʘʥʘʚʘʨʩʢʦʡ 

ʩʚʠʪʳ ʚʝʥʜʘ ʂʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

 

ʆʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʚʝʥʜʘ ʚ ʧʨʝʜʝʣʘʭ ʂʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ 

ʟʘʣʝʛʘʶʪ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʨʠʬʝʷ ʠ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ, 

ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʢʦʪʦʨʦʡ ʦʙʫʩʣʦʚʣʝʥ ʝʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ. ʈʘʟʨʝʟ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ 

ʧʦ ʜʘʥʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʢʝʨʥʘ ʩʢʚʘʞʠʥ ʠ ʤʘʪʝʨʠʘʣʘʤ ɻʀʉ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 8 

ʧʘʯʝʢ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ 2 ʧʦʜʩʚʠʪʳ [2]. ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʚʠʪʳ ʧʨʦʩʣʝʞʝʥʦ 6 ʛʦʨʠʟʦʥʪʦʚ 
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ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,5-3,0 ʜʦ 15-18 ʤ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ɺʥ-I - ɺʥ-VI.  

ʇʨʠ ʬʘʮʠʘʣʴʥʳʭ ʧʦʩʪʨʦʝʥʠʷʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʩʢʚʘʞʠʥ (29), ʤʘʪʝʨʠʘʣʳ ɻʀʉ (79 ʩʢʚ.), ʨʝʟʫʣʴʪʘʪʳ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʨʦʜ (870 ʧʨʦʙ), ʦʧʠʩʘʥʠʷ ʰʣʠʬʦʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦ ʚʩʝʤ 

ʩʢʚʘʞʠʥʘʤ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʨʘʟʙʠʚʢʠ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ɺʥ-I - ɺʥ-VI, ʧʨʦʚʝʜʝʥʘ ʠʭ ʢʦʨʨʝʣʷʮʠʷ ʧʦ ʧʨʦʬʠʣʷʤ, ʧʦʩʪʨʦʝʥʳ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ, ʢʘʨʪʳ ʤʦʱʥʦʩʪʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʬʘʮʠʘʣʴʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʬʘʮʠʘʣʴʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʩ ʫʧʦʨʦʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ. 

ʆʙʲʝʢʪʠʚʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʦʩʥʦʚʳʚʘʣʘʩʴ ʧʦʜʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʩʢʚʘʞʠʥʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʥʘʤʠ ʙʳʣʠ 

ʧʨʠʤʝʥʝʥʳ 2 ʤʦʜʝʣʠ: 

1. ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʬʣʶʚʠʘʣʴʥʳʭ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ) ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ [3]. 

2. ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʦʡ ʨʘʚʥʠʥʳ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ 

ʙʘʨʴʝʨʥʦʛʦ ʦʩʪʨʦʚʘ [4]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ 

ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʬʘʮʠʘʣʴʥʳʝ ʨʘʟʨʝʟʳ ʧʦ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʤʘʨʰʨʫʪʘʤ. ʅʘ 

ʬʘʮʠʘʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʬʘʮʠʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʧʣʘʩʪʦʚ ʧʦ 

ʣʘʪʝʨʘʣʠ, ʘ ʪʘʢʞʝ ʵʚʦʣʶʮʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʇʨʠʤʝʨ 

ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʟʘ ʧʦ ʧʨʦʬʠʣʶ ʩʢʚʘʞʠʥ ʤʘʨʰʨʫʪʘ 2 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩ. 1).  

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʦʪʘʞʥʳʭ 

ʢʨʠʚʳʭ (ɻʂ) ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʬʘʮʠʘʣʴʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʩ ʫʧʦʨʦʤ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ (ɺʥ-I - ɺʅ-VI). ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʣʝʦʦʙʩʪʘʥʦʚʦʢ 

ʩʚʝʜʝʥʦ ʢ ʧʷʪʠ ʛʨʫʧʧʘʤ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʤʘʢʨʦʬʘʮʠʠ.  

I. ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ: ʬʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ (ʦʟʝʨʥʳʝ). 

II. ʇʝʨʝʭʦʜʥʳʝ: ʜʝʣʴʪʦʚʳʝ, ʘʚʘʥʜʝʣʴʪʦʚʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ. 

III. ʇʨʠʙʝʨʝʛʦʚʳʝ: ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʝ, ʧʣʷʞʝʚʳʝ. 

IV. ʄʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʝ: ʧʝʩʯʘʥʳʝ ʙʘʨʳ, ʣʘʛʫʥʳ (ʟʘʙʘʨʦʚʳʝ, ʤʝʞʙʘʨʦʚʳʝ). 

V. ʄʦʨʩʢʠʝ: ʬʘʮʠʠ ʜʘʣʴʥʝʡ ʟʦʥʳ ʰʝʣʴʬʘ, ʦʪʣʦʞʝʥʠʷ ʤʝʣʢʦʡ, ʛʣʫʙʦʢʦʡ ʩʫʙʣʠʪʦʨʘʣʠ. 
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ʆʙʱʘʷ ʵʚʦʣʶʮʠʷ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʨʘʥʥʝʚʘʥʘʚʘʨʩʢʦʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʂʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʜʝʥʫʜʘʮʠʠ. ʈʘʟʤʳʚʫ ʧʦʜʚʝʨʛʘʣʠʩʴ ʛʨʘʥʠʪʦʛʥʝʡʩʳ ʬʫʥʜʘʤʝʥʪʘ, ʘ 

ʪʘʢʞʝ ʨʠʬʝʡʩʢʠʝ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʅʘ ʬʦʥʝ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʮʠʢʣʦʚ ʩʝʜʠʤʝʥʪʘʮʠʠ ʥʘʜ ʨʝʛʨʝʩʩʠʚʥʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʤʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʤʦʨʩʢʠʝ. ʀʟʦʭʨʦʥʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʣʘʩʪʘ ɺʥ-IV ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʫʩʣʦʚʠʷ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʙʳʣʠ ʤʦʨʩʢʠʝ (ʩʢʚ. ɼʣ1), ʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ (ʩʝʚʝʨ 

ɼʞʝʣʠʥʜʫʢʦʥʩʢʦʡ ʧʣʦʱʘʜʠ). ʆʪʨʘʞʝʥʠʝ ʬʘʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʂʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ ʧʦ ʨʘʟʨʝʟʘʤ 

ʩʢʚʘʞʠʥ ʩʚʝʜʝʥʦ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʮʠʘʣʴʥʳʤ 

ʟʦʥʘʤ ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʧʦʜʩʚʠʪʘʤʠ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʢʨʦʚʣʝ ʧʣʘʩʪʘ ɺʥ-IV, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʫʢʘʟʳʚʘʝʪ ɹ.ɹ. ʂʦʯʥʝʚ [1], ʥʦ ʠ ʧʦ ʧʦʜʦʰʚʝ 

ʧʣʘʩʪʘ ɺʥ-II. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ, ʚ ʮʝʣʦʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʂʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ, ʩʜʝʣʘʥʥʳʝ ɹ.ɹ. ʂʦʯʥʝʚʳʤ 

[1]. ʈʘʟʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʚʳʜʝʣʝʥʠʠ ʬʘʮʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʦʮʝʥʢʦʡ ʠʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʘʚʪʦʨʘʤʠ ʩʦʩʪʘʚʣʝʥʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʩ ʧʨʦʩʣʝʞʠʚʘʥʠʝʤ ʬʘʮʠʘʣʴʥʳʭ ʛʨʫʧʧ 

(ʙʘʨʦʚʳʭ ʪʝʣ, ʧʣʷʞʝʚʳʭ ʦʪʣʦʞʝʥʠʡ) ʧʦ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʮʝʥʢʝ 

ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʣʠʮʝʥʟʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ.  

 

ʈʠʩʫʥʦʢ 1 - ʌʘʮʠʘʣʴʥʳʡ ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʚʘʥʘʚʘʨʩʢʦʡ ʩʚʠʪʳ ʧʦ ʧʨʦʬʠʣʶ 2. 
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ʇʨʠʤʝʯʘʥʠʝ. ʅʦʤʝʨʘ ʩʢʚʘʞʠʥ ʥʘ ʨʘʟʨʝʟʝ ʠʟʤʝʥʝʥʳ. 
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ɺ ʪʝʯʝʥʠʝ ʤʝʟʦʟʦʷ ʥʘ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʦʚʘʣʦ ʚʩʸ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ: ʚʥʫʪʨʠʧʣʠʪʥʘʷ ʨʠʬʪʦʛʝʥʥʘʷ, ʢʦʥʚʝʨʛʝʥʪʥʘʷ ʠ ʪʨʘʥʩʬʦʨʤʥʘʷ 

[1, 2, 3]. ɺ ʧʦʟʜʥʝʪʨʠʘʩʦʚʦ-ʨʘʥʥʝʶʨʩʢʦʝ ʚʨʝʤʷ ʚ ʟʦʥʝ ʢʦʥʚʝʨʛʝʥʮʠʠ ʀʟʘʥʘʛʠ-ʌʘʨʘʣʣʦʥ ʠ 

ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʤʦʱʥʘʷ ʘʢʢʨʝʮʠʦʥʥʘʷ ʧʨʠʟʤʘ, ʘ ʟʘʧʘʜʥʝʝ ʞʸʩʪʢʠʝ ʢʨʘʪʦʥʳ 

ʦʙʨʘʤʣʷʣʠʩʴ ʦʙʰʠʨʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʤʦʨʷʤʠ ʩ ʙʦʛʘʪʦʡ ʬʘʫʥʦʡ, ʚ ʢʦʪʦʨʳʭ 

ʘʢʢʫʤʫʣʠʨʦʚʘʣʠʩʴ ʪʝʨʨʠʛʝʥʥʳʝ ʦʩʘʜʢʠ.  

ʇʦʩʣʝ ʩʨʝʜʥʝʶʨʩʢʦʡ ʢʦʣʣʠʟʠʠ ʉʠʙʠʨʩʢʦʛʦ ʠ ʂʠʪʘʡʩʢʦʛʦ ʢʨʘʪʦʥʦʚ ʚʜʦʣʴ ʄʦʥʛʦʣʦ-

ʆʭʦʪʩʢʦʡ ʩʫʪʫʨʳ ʦʙʨʘʟʦʚʘʣʘʩʴ ʮʝʧʴ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, 

ʟʘʧʦʣʥʷʚʰʠʭʩʷ ʚʝʨʭʥʝʶʨʩʢʦ-ʤʝʣʦʚʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʫʛʣʝʥʦʩʥʦʡ ʤʦʣʘʩʩʦʡ ʥʘ ʟʘʧʘʜʝ ʠ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʦʩʘʜʢʘʤʠ ʥʘ ʚʦʩʪʦʢʝ (ʋʜʩʢʦʡ, ʊʦʨʦʤʩʢʠʡ ʙʘʩʩʝʡʥʳ). 

ɺʨʝʤʷ ʜʠʩʧʝʨʩʠʠ ʇʘʥʛʝʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʝʘʥʦʚ ʚ ʧʦʟʜʥʝʡ ʶʨʝ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ 

ʜʚʠʞʝʥʠʝʤ ʧʣʠʪʳ ʌʘʨʘʣʣʦʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʡ 

ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʢʨʘʠʥʝ ɸʟʠʠ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʟʘʣʦʞʠʣʠʩʴ ʙʘʩʩʝʡʥʳ ʉʫʥʣʷʦ, ɸʤʫʨʦ-

ɿʝʡʩʢʠʡ [4]. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʚʦʩʪʦʢʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʦʢʨʘʠʥʘ ʘʥʜʠʡʩʢʦʛʦ 

ʪʠʧʘ. ʂʨʘʡ ɹʫʨʝʷ-ʎʟʷʤʫʩʳ-ʍʘʥʢʘʡʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʦʙʨʘʤʣʷʣʩʷ ʚ ʧʦʟʜʥʝʡ ʶʨʝ-ʙʝʨʨʠʘʩʝ 
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ʬʦʨʣʘʥʜʦʚʳʤʠ ʙʘʩʩʝʡʥʘʤʠ (ɹʫʨʝʠʥʩʢʠʡ, ʇʘʨʪʠʟʘʥʩʢʠʡ, ʈʘʟʜʦʣʴʥʝʥʩʢʠʡ) ʠ 

ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʳʤ ʉʘʥʴʮʟʷʥ-ʉʨʝʜʥʝʘʤʫʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ (ʨʠʩ. 1). 

ɺ ʚʘʣʘʥʞʠʥʝ ï ʩʨʝʜʥʝʤ ʘʣʴʙʝ ʢʦʩʘʷ ʩʫʙʜʫʢʮʠʷ ʧʣʠʪʳ ʀʟʘʥʘʛʠ ʦʙʫʩʣʦʚʠʣʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʨʘʠʥʳ ʪʨʘʥʩʬʦʨʤʥʦʛʦ ʪʠʧʘ [4, 5], ʘʢʪʠʚʠʟʘʮʠʶ ʣʝʚʦʩʜʚʠʛʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʩʜʚʠʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ (pull-apart), ʟʘʧʦʣʥʷʚʰʠʭʩʷ ʪʫʨʙʠʜʠʪʘʤʠ. ɺ ʘʧʪʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʧʣʠʪ ʬʦʨʤʠʨʫʶʪʩʷ ʵʧʠʦʢʝʘʥʠʯʝʩʢʠʝ ʦʩʪʨʦʚʥʳʝ ʜʫʛʠ, 

ʧʨʝʜʜʫʛʦʚʳʝ ʥʘ ɿʘʧʘʜʥʦʤ ʉʘʭʘʣʠʥʝ ʠ ʟʘʜʫʛʦʚʳʝ ʥʘ ʉʠʭʦʪʵ-ɸʣʠʥʝ ʙʘʩʩʝʡʥʳ, ʟʘʧʦʣʥʷʚʰʠʝʩʷ 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʫʛʣʝʥʦʩʥʳʤʠ ʦʩʘʜʢʘʤʠ ʩ ʚʫʣʢʘʥʦʢʣʘʩʪʠʢʦʡ. 

ɺ ʩʝʨʝʜʠʥʝ ʘʣʴʙʘ ʢ ʢʦʥʪʠʥʝʥʪʫ ʘʢʢʨʝʪʠʨʫʶʪʩʷ ʪʝʨʨʝʡʥʳ, ʚʥʝʜʨʷʶʪʩʷ ʛʨʘʥʠʪʳ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʘʷ ʯʝʰʫʡʯʘʪʦ-ʥʘʜʚʠʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʧʦʟʜʥʝʤ ʤʝʣʫ ʬʨʦʥʪʘʣʴʥʘʷ 

ʩʫʙʜʫʢʮʠʷ ʧʣʠʪʳ ʂʫʣʘ ʚʳʟʳʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ɺʦʩʪʦʯʥʦ-ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʧʨʦʜʦʣʞʘʶʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʰʝʣʴʬʦʚʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʩʘʜʢʠ ʚ 

ʧʨʝʜʜʫʛʦʚʳʭ ʠ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʘʭ, ʘ ʚʦ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ (ʨʠʩ. 2) ʨʠʬʪʦʚʘʷ ʩʪʘʜʠʷ 

ʩʤʝʥʷʝʪʩʷ ʩʪʘʜʠʝʡ ʧʦʩʪʨʠʬʪʦʚʦʛʦ ʧʦʛʨʫʞʝʥʠʷ (ɸʤʫʨʦ-ɿʝʡʩʢʠʡ ʙʘʩʩʝʡʥ).  
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ʈʠʩʫʥʦʢ 1 ï ʆʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ ʠ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʈʦʩʩʠʠ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ: 1 - ʜʨʝʚʥʠʝ ʢʨʘʪʦʥʳ ʠ ʤʘʩʩʠʚʳ; 2 - ʦʨʦʛʝʥʥʳʝ ʧʦʷʩʘ; 3 - ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʷʩʘ; 4 - 

ʦʩʘʜʦʯʥʳʝ ʙʘʩʩʝʡʥʳ: ɸɹ - ɸʣʯʘʥʩʢʠʡ, ɹʆɹ - ɹʫʨʝʠʥʩʢʠʡ, ʇɹ - ʇʘʨʪʠʟʘʥʩʢʠʡ, ʈɹ - ʈʘʟʜʦʣʴʥʝʥʩʢʠʡ, ʅʆɹ - 

ʅʠʞʥʝʘʤʫʨʩʢʠʡ 

 

 

ʈʠʩʫʥʦʢ 2 - ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʠ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ 

ʨʘʙʦʪ [3] 
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ʕɺʆʃʖʎʀʗ ɼʅɽʉʊʈʆɺʉʂʆɻʆ ʇɽʈʀʂʈɸʊʆʅʅʆɻʆ ʇʈʆɻʀɹɸ 

ʄ.ʉ. ʂʦʚʘʣʴʯʫʢ 

 

ʀɻʅ ʅɸʅ ʋʢʨʘʠʥʳ, ʛ. ʂʠʝʚ, ʝ-mail: kms1964@ukr.net  

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʵʚʦʣʶʮʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ɼʥʝʩʪʨʦʚʩʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ.  

ʅʘʣʠʯʠʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʜʠʘʛʝʥʝʪʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, çʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳè, ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʙʠʪʫʤʠʥʦʟʥʦʩʪʠ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʜʘʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʛʦ ʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɼʥʝʩʪʨʦʚʩʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʜʘʶʪ 

ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ ʵʪʫ ʩʪʨʫʢʪʫʨʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʥʘ ʨʷʜ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

 

ɼʥʝʩʪʨʦʚʩʢʠʡ ʧʝʨʠʢʨʘʪʦʥʥʠʡ ʧʨʦʛʠʙ ʷʚʣʷʝʪʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʳʤ ʟʚʝʥʦʤ ɹʘʣʪʠʡʩʢʦ-

ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʡ ʟʦʥʳ ʧʝʨʠʢʨʘʪʦʥʥʳʭ ʦʧʫʩʢʘʥʠʡ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʟʜʥʝʚʝʥʜʩʢʦʛʦ ï ʨʘʥʥʝʜʝʚʦʥʩʢʦʛʦ ʚʨʝʤʝʥʠ. ʉʣʦʞʥʦʝ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʘʤʧʣʠʪʫʜʳ ʧʨʦʛʠʙʘʥʠʡ ʧʨʠʚʝʣʠ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ ɼʥʝʩʪʨʦʚʩʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʤʦʱʥʦʡ ʪʦʣʱʠ ʦʩʘʜʦʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ʂʘʞʜʘʷ ʠʟ ʦʩʘʜʦʯʥʳʭ ʩʝʨʠʡ ʦʪʨʘʞʘʝʪ ʩʚʦʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʦʜ ʥʘʢʦʧʣʝʥʠʷ 

ʦʩʘʜʢʦʚ, ʧʨʠʩʫʱʠʡ ʪʦʣʴʢʦ ʝʡ. ɺ ʨʘʟʨʝʟʝ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʨʘʟʚʠʪʳ ʦʪʣʦʞʝʥʠʷ 

ʚʝʥʜʩʢʦʡ ʩʠʩʪʝʤʳ (ʤʦʛʠʣʝʚ-ʧʦʜʦʣʴʩʢʘʷ ʠ ʢʘʥʠʣʦʚʩʢʘʷ ʩʝʨʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 500 ʤ ʥʘ 

ʇʦʜʦʣʴʩʢʦʤ ʩʢʣʦʥʝ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ ʠ ʜʦ 900 ʤ ʚ ʟʘʧʘʜʥʦʤ ʇʨʠʯʝʨʥʦʤʦʨʴʝ), ʢʝʤʙʨʠʷ 

(ʙʘʣʪʠʡʩʢʘʷ, ʙʝʨʝʞʢʦʚʩʢʘʷ, ʩʤʦʣʷʨʩʢʘʷ ʩʝʨʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 800 ʤ), ʦʨʜʦʚʠʢʘ (ʤʦʣʦʜʦʚʩʢʘʷ 

ʠ ʚʳʞʠʚʩʢʘʷ ʩʝʨʠʠ, ʜʦ 80 ʤ), ʩʠʣʫʨʘ (ʷʨʫʛʩʢʘʷ, ʤʘʣʠʥʦʚʝʮʢʘʷ ʠ ʩʢʘʣʴʩʴʢʘʷ ʩʝʨʠʠ, ʘ ʪʘʢʞʝ ʠʭ 

ʘʥʘʣʦʛʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 400 ʤ) ʠ ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ (ʪʠʚʝʨʩʢʘʷ ʠ ʜʥʝʩʪʨʦʚʩʢʘʷ ʩʝʨʠʠ 

ʤʦʱʥʦʩʪʴʶ 1800 ʤ). 

ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɼʥʝʩʪʨʦʚʩʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʥʘʯʠʥʘʝʪʩʷ 

ʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʤʦʛʠʣʝʚ-ʧʦʜʦʣʴʩʢʦʡ ʩʝʨʠʠ, ʢʦʪʦʨʘʷ ʦʟʥʘʤʝʥʦʚʘʣʘ 

ʪʨʘʥʩʛʨʝʩʩʠʶ ʚʦʜ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʏʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ (ʦʣʴʯʝʜʘʝʚʩʢʠʝ ʩʣʦʠ) ʤʦʨʩʢʠʤʠ ʬʘʮʠʷʤʠ (ʣʦʤʦʟʦʚʩʢʠʝ, 

ʣʷʜʦʚʩʢʠʝ ʩʣʦʠ).  

ɺ ʦʣʴʯʝʜʘʝʚʩʢʦʝ ʚʨʝʤʷ ʙʦʣʴʰʠʝ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʨʝʯʥʳʭ ʜʦʣʠʥ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʤʝʩʪʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʠʬʦʨʤʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʭʘʨʘʢʪʝʨʥʘ ʨʫʜʥʦ-

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʬʣʶʦʨʠʪʘ, ʣʠʪʠʷ, ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʠ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʠ ʜʨ. ʗʨʳʰʝʚʩʢʦ-ʥʘʛʦʨʷʥʩʢʠʡ 

ʙʘʩʩʝʡʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʧʦʢʦʡʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ, ʩʣʘʙʦʡ ʘʵʨʘʮʠʝʡ ʜʥʘ; ʚ ʢʘʣʶʩʩʢʦʝ 

ʚʨʝʤʷ ï ʟʘʩʪʦʡʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʦʜ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʝʨʦʚʦʜʦʨʦʜʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʠ ʦʙʦʛʘʱʝʥʠʝʤ 

ʤʥʦʛʠʭ ʧʣʘʩʪʦʚ ʦʩʘʜʢʦʚ ʨʫʜʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʦʣʦʪʦʤ), ʦʨʛʘʥʠʢʦʡ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʙʘʩʩʝʡʥʘ ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʩʬʦʨʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ), ʢʦʪʦʨʘʷ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʢʘʣʶʩʩʢʠʭ, ʤʝʥʴʰʝʡ ʤʝʨʦʡ ï ʟʠʥʢʦʚʩʢʠʭ ʠ 

ʜʞʫʨʞʠʚʩʢʠʭ ʩʣʦʷʭ. ɺ ʧʘʣʝʦʩʪʨʫʢʪʫʨʥʳʭ ʣʦʚʫʰʢʘʭ ʬʦʩʬʦʨʠʪʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤ ʦʨʫʜʝʥʝʥʠʝʤ ʧʦʨʦʜ ʩʫʙʩʪʨʘʪʘ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʦʝ 

ʦʛʣʝʝʥʠʝ ʬʦʩʬʦʨʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʚʳʨʘʞʝʥʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʦʥ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʡ 

ʟʦʣʦʪʦʥʦʩʥʦʩʪʠ. 

ɺ ʢʘʥʠʣʦʚʩʢʦʝ ʠ ʙʘʣʪʠʡʩʢʦʝ ʚʨʝʤʷ ʪʨʘʥʩʛʨʝʩʩʠʷ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ. ɼʣʷ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ, ʦʩʦʙʝʥʥʦ ʇʦʜʦʣʴʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʯʝʪʢʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʧʦʣʥʳʭ ʨʘʟʨʝʟʘʭ ʯʝʪʳʨʝʭ ʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʜʝʣʷʶʪʩʷ ʚ ʨʘʥʛʝ ʩʚʠʪ (ʩʥʠʟʫ ʚʚʝʨʭ ï ʜʘʥʠʣʦʚʩʢʘʷ, ʞʘʨʥʦʚʩʢʘʷ, ʢʨʫʰʘʥʦʚʩʢʘʷ, 

ʩʪʫʜʝʥʠʮʢʘʷ), ʘ ʠʭ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʚ ʨʘʥʛʝ ʩʣʦʝʚ. ɼʠʘʛʝʥʝʪʠʯʝʩʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʣʦʡʢʘʤʠ ʠ ʣʠʥʟʘʤʠ ʬʦʩʬʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʟʝʨʥʘʤʠ ʛʣʘʫʢʦʥʠʪʘ, 

ʛʣʦʙʫʣʷʨʥʳʤ ʧʠʨʠʪʦʤ, ʢʘʨʙʦʥʘʪʥʳʤʠ ʣʠʥʟʘʤʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʧʨʦʩʣʦʷʤʠ 

ʙʝʥʪʦʥʠʪʦʚʳʭ ʛʣʠʥ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʨʝʛʨʝʩʩʠʠ ʚ ʙʘʣʪʠʡʩʢʦʝ 

ʚʨʝʤʷ ʦʪʢʣʘʜʳʚʘʣʠʩʴ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʛʣʠʥʠʩʪʳʝ ʦʩʘʜʢʠ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ɺ 

ʙʝʨʝʞʢʦʚʩʢʦʝ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʣʠʩʴ ʤʦʱʥʳʝ ʪʦʣʱʠ ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʢʝʤʙʨʠʷ ʩʦʜʝʨʞʘʪ ʘʫʪʠʛʝʥʥʳʡ ʛʣʘʫʢʦʥʠʪ, ʩʪʷʞʝʥʠʷ ʧʠʨʠʪʘ. 

ɺ ʦʨʜʦʚʠʢʝ ʥʘ ɺʦʣʳʥʦ-ʇʦʜʦʣʠʠ ʩʫʱʝʩʪʚʦʚʘʣ ʥʝʧʦʩʪʦʷʥʥʳʡ ʧʦ ʨʘʟʤʝʨʘʤ 

ʤʝʣʢʦʚʦʜʥʳʡ ʙʘʩʩʝʡʥ. ʆʨʜʦʚʠʢʩʢʠʭ ʪʨʘʥʩʛʨʝʩʩʠʡ ʙʳʣʦ ʥʝ ʤʝʥʝʝ ʪʨʝʭ (ʙʝʣʠʯʝʚʩʢʘʷ, 

ʛʦʨʘʝʚʩʢʘʷ ʠ ʩʫʙʠʮʢʘʷ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʫʩʪʦʡʯʠʚʦʤ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʪʝʨʨʠʪʦʨʠʠ. ʃʠʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʚʩʝʤʝʩʪʥʦʡ ʨʘʩʩʝʷʥʥʦʡ 

ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʢʘʨʙʦʥʘʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʫʩʪʘʥʦʚʣʝʥʘ 

ʨʘʩʩʝʷʥʥʘʷ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ. 

ʉʠʣʫʨʠʡʩʢʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ɼʥʝʩʪʨʦʚʩʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʙʳʣ 

ʦʟʥʘʤʝʥʦʚʘʥ ʤʦʱʥʳʤ ʢʘʨʙʦʥʘʪʥʳʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝʤ. ʆʙʨʘʟʦʚʘʥʠʷ ʩʠʣʫʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʟʘʣʝʛʘʥʠʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʤ ʠ ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʤ ʩʦʩʪʘʚʦʤ, ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʤʦʱʥʦʩʪʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʬʘʮʠʘʣʴʥʦʡ ʚʳʜʝʨʞʘʥʥʦʩʪʴʶ. ɺ ʧʨʝʜʝʣʘʭ ʂʦʚʝʣʴʩʢʦ-ʍʦʪʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ 

ʟʦʥʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʣʘʛʫʥʥʳʝ (ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʜʦʤʝʨʠʪʠ ʠ ʜʦʣʦʤʠʪʳ), ʦʪʤʝʣʴʥʦ-

ʙʘʨʦʚʳʝ (ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʜʝʪʨʠʪʫʩʦʚʳʝ ʠ ʙʠʦʛʝʨʤʥʳʝ ʠʟʚʝʩʪʥʷʢʠ) ʠ ʦʪʢʨʳʪʦ-ʰʝʣʴʬʦʚʳʝ (ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʛʣʠʥʠʩʪʳʝ, ʢʦʤʢʦʚʘʪʳʝ ʠ ʧʣʠʪʯʘʪʳʝ ʠʟʚʝʩʪʥʷʢʠ) ʦʩʘʜʢʠ. ɺʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ɺʦʣʳʥʦ-ʇʦʜʦʣʴʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʥʝʨʠʪʦʚʳʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʰʝʣʴʬʘ, ʟʘʧʘʜʥʘʷ ï ʙʘʪʠʘʣʴʥʳʭ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʠʣʫʨʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 
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ʷʚʣʷʝʪʩʷ ʯʝʪʢʘʷ ʧʨʦʜʦʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ: ʦʪ ʦʪʣʦʞʝʥʠʡ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʰʝʣʴʬʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʳʤ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤ ʠ ʛʣʠʥʠʩʪʳʤ ʪʠʧʘʤʠ ʨʘʟʨʝʟʘ. ʂʘʞʜʘʷ ʠʟ 

ʩʝʨʠʡ ʩʠʣʫʨʘ ʦʪʨʘʞʘʝʪ ʩʚʦʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʦʜ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ, ʧʨʠʩʫʱʠʡ ʪʦʣʴʢʦ ʝʡ.  

ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʡ ʩʠʣʫʨʘ ʭʘʨʘʢʪʝʨʥʘ ʩʫʣʴʬʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʪʦʥʢʦʡ ʩʫʣʴʬʠʜʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ, ʪʘʢ ʠ ʤʘʩʩʠʚʥʳʤʠ ʩʫʣʴʬʠʜʥʳʤʠ 

ʩʢʦʧʣʝʥʠʷʤʠ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʚʠʪ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ ʩʠʣʫʨʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʦʤʠʪʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʦʩʪʦʢ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠʶ ʦʪ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʰʝʣʴʬʘ ʢ ʧʝʨʠʬʝʨʠʠ ʙʘʩʩʝʡʥʘ. ɹʠʪʫʤʠʥʦʟʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʷʢʠ ʪʝʨʥʘʚʩʢʦʡ (ʩʫʨʰʠʥʩʢʘʷ ʧʦʜʩʚʠʪʘ), ʙʘʛʦʚʠʮʢʦʡ (ʤʫʢʰʠʥʩʢʘʷ 

ʧʦʜʩʚʠʪʘ), ʮʚʠʢʣʠʚʩʢʦʡ (ʩʦʢʦʣʴʩʢʘʷ ʧʦʜʩʚʠʪʘ), ʚʘʨʥʠʮʢʦʡ, ʟʚʝʥʠʛʦʨʦʜʩʢʦʡ ʩʚʠʪ ʥʠʞʥʝʛʦ ʠ 

ʚʝʨʭʥʝʛʦ ʩʠʣʫʨʘ, ʘ ʪʘʢʞʝ ʤʝʨʛʝʣʠ ʮʚʠʢʣʠʚʩʢʦʡ (ʙʝʨʥʦʚʩʢʘʷ ʧʦʜʩʚʠʪʘ), ʪʨʫʙʯʠʥʩʢʦʡ ʩʚʠʪ 

ʚʝʨʭʥʝʛʦ ʩʠʣʫʨʘ. ʆʪʣʦʞʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʘʛʫʥʳ ʙʳʣʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʟʘʛʠʧʩʦʚʘʥʳ. ʉ ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʠʣʫʨʘ ʩʚʷʟʘʥʥʘ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ. 

ʇʦʩʪʦʷʥʥʳʝ ʧʦʛʨʫʞʝʥʠʷ ɼʥʝʩʪʨʦʚʩʢʦʛʦ ʧʝʨʠʢʨʘʪʦʥʥʦʛʦ ʧʨʦʛʠʙʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʪʠʚʝʨʩʢʦʛʦ ʵʪʘʧʘ ʧʨʠʚʝʣʠ ʢ ʧʝʨʤʘʥʝʥʪʥʦʡ ʨʝʛʨʝʩʩʠʠ ʤʦʨʩʢʦʛʦ ʧʘʣʝʦʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʘʷ 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʝʛʦ ʧʦʩʪʝʧʝʥʥʳʤ ʩʫʞʝʥʠʝʤ ʠ ʦʙʤʝʣʝʥʠʝʤ, ʟʘʤʝʱʝʥʠʝʤ ʬʘʮʠʡ ʦʪʢʨʳʪʦʛʦ 

ʰʝʣʴʬʘ ʙʦʣʝʝ ʤʝʣʢʦʚʦʜʥʳʤʠ ʬʘʮʠʷʤʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ 

ʨʘʟʨʝʟʘʭ ʪʠʚʝʨʩʢʦʡ ʩʝʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʬʘʮʠʡ 

ʚʩʣʝʜʩʪʚʠʝ ʟʘʤʝʱʝʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʚ ʩʪʦʨʦʥʫ ʧʣʘʪʬʦʨʤʳ ʨʘʟʨʝʟʦʚ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ. ʆʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʠʚʝʨʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʷ. ɼʣʷ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʘ ʜʦʣʦʤʠʪʠʟʘʮʠʷ.  

ɼʥʝʩʪʨʦʚʩʢʠʡ ʧʘʣʝʦʙʘʩʩʝʡʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦ ʧʣʦʱʘʜʠ 

ʘʣʣʶʚʠʘʣʴʥʫʶ ʨʘʚʥʠʥʫ, ʛʜʝ ʣʦʢʘʣʴʥʳʝ ʬʘʮʠʘʣʴʥʳʝ ʦʙʩʪʘʥʦʚʢʠ ʩʝʜʠʤʝʥʪʘʮʠʠ (ʨʫʩʣʘ ʨʝʢ, 

ʧʦʡʤʳ, ʩʪʘʨʠʯʥʳʝ ʦʟʝʨʘ) ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʣʠʩʴ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʡ 

ʜʥʝʩʪʨʦʚʩʢʦʡ ʩʝʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʙʝʩʢʘʨʙʦʥʘʪʥʦʝ ʦʛʣʝʝʥʠʝ ʥʘ ʩʪʘʜʠʠ ʜʠʘʛʝʥʝʟʘ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʣʠ ʣʦʢʘʣʴʥʦ ʚ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʩʘʜʢʘʭ ʜʥʝʩʪʨʦʚʩʢʦʛʦ ʧʘʣʝʦʙʘʩʩʝʡʥʘ ʚ ʩʠʣʴʥʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩ 

ʩʝʨʦʚʦʜʦʨʦʜʦʤ ʩʨʝʜʝ, ʷʚʣʷʝʪʩʷ ʘʫʪʠʛʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʫʣʴʬʠʜʦʚ ʤʝʜʠ. ɹʠʪʫʤʠʥʦʟʥʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʧʝʩʯʘʥʠʢʘʭ ʜʥʝʩʪʨʦʚʩʢʦʡ ʩʝʨʠʠ ʜʝʚʦʥʘ. 
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ɺ ʜʥʠʱʘʭ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʧʨʝʦʙʣʘʜʘʣʦ ʬʣʶʚʠʘʣʴʥʦʝ ʠ ʣʠʤʥʠʯʝʩʢʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ. ʆʩʘʜʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ (VIIïIV) ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʦʡ ʩʨʝʜʝ, ʘ ʥʠʟʢʠʭ (IIIïI) ï ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʨʝʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʏʝʪʳʨʝ ʵʧʠʟʦʜʘ ʧʦʜʥʷʪʠʷ 

ʫʨʦʚʥʷ ɹʘʡʢʘʣʘ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʠʥʛʨʝʩʩʠʷʤʠ ʚʦʜ ʚ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʝʛʦ ʙʘʩʩʝʡʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʥʝʛʣʫʙʦʢʠʭ ʦʟʝʨʥʳʭ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ ʚ ʩʫʭʦʜʦʣʴʥʳʭ ʚʧʘʜʠʥʘʭ. ʉ ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ɹʘʡʢʘʣʘ ʧʨʦʠʩʭʦʜʠʣʘ 

ʜʝʛʨʘʜʘʮʠʷ ʵʪʠʭ ʚʦʜʦʝʤʦʚ. 

 

ʇʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ ʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʳ (ɹʈɿ) ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʧʨʦʩʘʤʠ ʵʚʦʣʶʮʠʠ ʵʪʦʡ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʨʠʬʪʦʚʦʡ 

ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʝʞʛʦʨʥʳʭ ʩʫʭʦʜʦʣʴʥʳʭ ʢʦʪʣʦʚʠʥ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʥʠʱ ʚʧʘʜʠʥ (ʄʫʡʩʢʦ-ʂʫʘʥʜʠʥʩʢʘʷ, ʇʘʨʘʤʩʢʘʷ, ɺʝʨʭʥʝʘʥʛʘʨʩʢʘʷ, 

ɹʘʨʛʫʟʠʥʩʢʘʷ, ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʘʷ, ʅʘʣʠʤʦʚʩʢʘʷ, ʅʠʞʥʝʪʫʨʢʠʥʩʢʘʷ, ʂʦʪʦʢʝʣʴʩʢʘʷ, ʋʩʪʴ-

ʉʝʣʝʥʛʠʥʩʢʘʷ, ʊʫʥʢʠʥʩʢʘʷ) ʚʳʧʦʣʥʝʥʘ ʤʦʱʥʳʤʠ, ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʤʠ, ʣʠʪʦʣʦʛʠʯʝʩʢʠ 

ʩʭʦʞʠʤʠ, ʧʦʣʠʬʘʮʠʘʣʴʥʳʤʠ ʪʦʣʱʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʥʳʭ 

ʛʝʥʝʨʘʮʠʡ ʦʩʘʜʢʦʚ ʠ ʩʣʘʛʘʶʱʠʤʠ ʥʝ ʤʝʥʝʝ 7-ʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʠ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ, ʨʘʟʚʠʪʳʭ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʦʥʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʬʣʶʚʠʘʣʴʥʦʡ ʠ ʣʠʤʥʠʯʝʩʢʦʡ ʛʨʫʧʧʘʤ ʚʦʜʥʦʛʦ 

ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ [6]. 

ʏʪʦ ʞʝ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʩʪʦʣʴ ʜʣʠʪʝʣʴʥʦʛʦ ʘʢʚʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʚ 

ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʈɿ ʚʦ ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʜʦ 

ʢʦʥʮʘ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ? ʗʩʥʦ, ʯʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʣʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʠʟʫʯʘʝʤʳʭ ʢʦʪʣʦʚʠʥʘʭ ʥʝ ʤʦʛʣʠ 

ʦʢʘʟʘʪʴ ʥʠʢʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʚʧʘʜʠʥ ʩ ʦʜʥʦʪʠʧʥʳʤʠ ʦʩʘʜʦʯʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʦʪʷʥʫʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 1200 ʢʤ ï ʦʪ ʙʘʩʩʝʡʥʘ ʨ. ʀʨʢʫʪ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʜʦ 

ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɺʠʪʠʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʙʳʣʠ 

ʪʦʣʴʢʦ ʪʝ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʷʤʫʶ ʩʚʷʟʴ ʩ ʵʚʦʣʶʮʠʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʳ 
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ʪʝʢʪʦʛʝʥʝʟʘ. ʈʘʙʦʪʘʤʠ [2; 3; 5] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʚʘʨʪʝʨʝ ʪʝʨʨʠʪʦʨʠʷ ɹʈɿ ʠʩʧʳʪʘʣʘ ʯʝʪʳʨʝ 

ʬʘʟʳ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. 

ʇʝʨʚʘʷ ʬʘʟʘ ʧʨʦʷʚʠʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʈɿ, ʥʦ ʠ ʚʦ ʚʩʝʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ ʦʢʦʣʦ 1,2 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ [3]. ʆʥʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʙʳʩʪʨʳʤ ʧʦʜʲʝʤʦʤ ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ 

ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥʳ, ʧʨʝʢʨʘʱʝʥʠʝʤ ʣʝʥʩʢʦʛʦ ʩʪʦʢʘ ɹʘʡʢʘʣʘ ʯʝʨʝʟ ʨ. ʇʨʘ-ʄʘʥʟʫʨʢʫ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, - ʠʥʛʨʝʩʩʠʦʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʝʛʦ ʚʦʜ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ 

ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ [2]. ʕʪʘ ʬʘʟʘ (ʧʨʠʤʦʨʩʢʘʷ ʧʦ [2]) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ 

ʨʘʥʥʝʧʨʠʤʦʨʩʢʘʷ. ʕʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʦʜʧʦʨ ʠʤʝʣ ʤʝʩʪʦ ʠ ʚ ʢʨʘʡʥʝʡ, ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ï ʚ ʄʫʡʩʢʦ-ʂʫʘʥʜʠʥʩʢʦʡ ʚʧʘʜʠʥʝ (ʉʝʚʝʨʦ-

ʄʫʡʩʢʦʝ ʩʫʞʝʥʠʝ ʨ. ɺʠʪʠʤ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʘʥʘʣʠʟʦʚ (ɹʘʨʛʫʟʠʥʩʢʘʷ 

ʚʧʘʜʠʥʘ) ʠ ʨʘʜʠʦʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ (ʈʊʃ) ʜʘʪʠʨʦʚʘʥʠʷ (1°0,09 ʤʣʥ. ʣʝʪ, ʅʘʣʠʤʦʚʩʢʘʷ 

ʚʧʘʜʠʥʘ) ʩʘʤʳʡ ʚʳʩʦʢʠʡ VII  ʪʝʨʨʘʩʦʚʳʡ ʫʨʦʚʝʥʴ ʙʣʠʟʦʢ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʚʨʝʤʝʥʠ ʧʝʨʚʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʬʘʟʳ. ʃʠʤʥʠʯʝʩʢʠʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʣʠʤʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʙʩʪʘʥʦʚʢʠ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 1-ʡ ʠʥʛʨʝʩʩʠʠ ʚʦʜ 

ɹʘʡʢʘʣʘ ʚ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʠ ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ ʙʘʡʢʘʣʴʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʦʢʘ. 

ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʦʞʠʚʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚʪʦʨʦʡ ʬʘʟʳ ʧʨʦʠʟʦʰʣʦ 800ï

600 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. ʌʘʟʘ (ʥʘʟʚʘʥʥʘʷ ʧʦʟʜʥʝʧʨʠʤʦʨʩʢʦʡ) ʚʳʨʘʞʝʥʘ ʠʥʪʝʥʩʠʚʥʳʤ 

ʚʦʟʜʳʤʘʥʠʝʤ ʟʘʧʘʜʥʦʛʦ ʧʣʝʯʘ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ [2] ʠ ɽʣʦʚʩʢʦʛʦ ʦʪʨʦʛʘ ʚ ʊʫʥʢʠʥʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʜʦʣʠʥʝ [3]. ʆʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʥʦʚʦʤʫ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ ʦʟ. ɹʘʡʢʘʣ, ʧʦʩʣʝʜʫʶʱʝʡ 

ʚʪʦʨʦʡ ʠʥʛʨʝʩʩʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ çʪʝʧʣʳʭè ʜʦʩʘʤʘʨʦʚʩʢʠʭ ʧʝʩʯʘʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʙʘʡʢʘʣʴʷ [1]. ʉʚʠʜʝʪʝʣʴʩʪʚʘ ʝʝ, ʧʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ VI 

ʪʝʨʨʘʩʦʚʳʤ ʫʨʦʚʥʝʤ, ʧʦʣʫʯʠʚʰʠʤ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʚʧʘʜʠʥʘʭ ɹʈɿ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʈʊʃ-ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʩʥʦʚʘʥʠʷ 

ʧʝʩʯʘʥʦʛʦ ʫʚʘʣʘ ɺʝʨʭʥʠʡ ʂʫʡʪʫʥ ʚ ɹʘʨʛʫʟʠʥʩʢʦʡ ʚʧʘʜʠʥʝ 790 ʠ 830 ʪʳʩ. ʣʝʪ. ʉʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʦʩʘʜʢʦʚ ʄʫʡʩʢʦ-ʂʫʘʥʜʠʥʩʢʦʡ, ɹʘʨʛʫʟʠʥʩʢʦʡ ʠ ʋʩʪʴ-ɹʘʨʛʫʟʠʥʩʢʦʡ 

ʢʦʪʣʦʚʠʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʵʪʦ ʚʨʝʤʷ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʭ ʠ ʚʣʘʞʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʊʦʣʱʘ ʠʤʝʝʪ ʘʢʚʘʣʴʥʳʡ ʛʝʥʝʟʠʩ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʙʦʨʦʤ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʢʢʫʤʫʣʷʮʠʠ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʪʨʝʪʴʝʡ ʬʘʟʳ (ʭʫʙʩʫʛʫʣʴʩʢʦʡ) 600ï400 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ 

ʦʙʦʟʥʘʯʠʣʘ ʩʪʨʫʢʪʫʨʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʫʶʩʷ ʧʨʝʢʨʘʱʝʥʠʝʤ 

ʚʫʣʢʘʥʠʟʤʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʈɿ (ɺʠʪʠʤʩʢʦʝ ʧʣʦʩʢʦʛʦʨʴʝ, ʙʘʩʩʝʡʥ ʨ. ɼʞʠʜʘ, ʊʫʥʢʠʥʩʢʘʷ 

ʢʦʪʣʦʚʠʥʘ) ʠ ʚʳʨʘʞʝʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʚ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʚʧʘʜʠʥʳ ʦʟ. 

ʍʫʙʩʫʛʫʣ [3; 5]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʦʣʴ ʟʥʘʯʠʤʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ ʥʝ ʤʦʛʣʦ ʥʝ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʚʧʘʜʠʥ ʨʠʬʪʦʚʦʡ ʟʦʥʳ. ʆʥʦ ʧʨʠʚʝʣʦ ʢ ʪʨʝʪʴʝʡ 

ʠʥʛʨʝʩʩʠʠ ʙʘʡʢʘʣʴʩʢʠʭ ʚʦʜ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʣʘ ʩʪʘ ʤʝʪʨʦʚ ʚʳʰʝ ʩʦʚʨʝʤʝʥʥʦʛʦ [4]. ɺ 
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ʨʝʣʴʝʬʝ ʜʥʠʱ ʚʧʘʜʠʥ ɹʈɿ ʦʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʦʙʨʘʟʦʚʘʥʠʶ V ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ 

ʫʨʦʚʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʟʝʨʥʦ-ʨʝʯʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʆʩʘʜʢʠ ʠʟ ʫʨʦʯʠʱʘ ɺʝʨʭʥʠʡ ʂʫʡʪʫʥ, 

ʜʘʪʠʨʦʚʘʥʥʳʝ ʈʊʃ-ʤʝʪʦʜʦʤ ʚʦ ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 380 ʜʦ 460 ʪʳʩ. ʣʝʪ, ʦʪʣʘʛʘʣʠʩʴ ʚ 

ʧʦʩʪʦʷʥʥʳʭ ʣʠʤʥʠʯʝʩʢʠʭ ʚʦʜʦʝʤʘʭ ʩ ʧʨʦʪʦʯʥʳʤ ʨʝʞʠʤʦʤ. 

ʇʦʩʣʝʜʥʷʷ, ʯʝʪʚʝʨʪʘʷ ʬʘʟʘ (ʪʳʡʩʢʘʷ [2]) ʬʘʟʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʠʤʝʣʘ 

ʤʝʩʪʦ 150ï100 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʠ ʦʟʥʘʤʝʥʦʚʘʣʘ ʧʝʨʝʭʦʜ ʢ ʘʥʛʘʨʩʢʦʤʫ ʩʪʦʢʫ ʚʦʜ ʦʟ. ɹʘʡʢʘʣ. ʆʥʘ 

ʦʙʫʩʣʦʚʠʣʘ ʯʝʪʚʝʨʪʦʝ ʚʥʝʜʨʝʥʠʝ ʙʘʡʢʘʣʴʩʢʠʭ ʚʦʜ ʚʦ ʚʧʘʜʠʥʳ, ʦʪʢʨʳʪʳʝ ʢ ɹʘʡʢʘʣʫ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʥʝʛʣʫʙʦʢʠʭ ʦʟʝʨʦʚʠʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʠ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ IV ʪʝʨʨʘʩʦʚʳʡ ʫʨʦʚʝʥʴ. ʈʊʃ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʣʫʯʝʥʦ ʜʣʷ ʦʩʘʜʢʦʚ 

ɹʘʨʛʫʟʠʥʩʢʦʡ, ʅʠʞʥʝʪʫʨʢʠʥʩʢʦʡ ʠ ʫʩʪʴ-ʩʝʣʝʥʛʠʥʩʢʦʡ ʯʘʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʚʧʘʜʠʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʪʝʨʨʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʡ ʉʠʙʠʨʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʧʣʝʡʩʪʦʮʝʥʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʘʢʚʘʣʴʥʦʛʦ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʷʜʘ (ʬʣʶʚʠʘʣʴʥʘʷ 

ʠ ʣʠʤʥʠʯʝʩʢʘʷ ʛʨʫʧʧʳ). ʉ ʥʘʯʘʣʘ ʩʨʝʜʥʝʛʦ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʚ ʢʦʪʣʦʚʠʥʘʭ ʠʤʝʣʠ ʤʝʩʪʦ ʯʝʪʳʨʝ 

ʵʪʘʧʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʦʟʝʨʥʳʭ ʧʨʦʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ, ʩʤʝʥʷʝʤʳʭ ʜʝʛʨʘʜʘʮʠʝʡ ʠ 

ʵʨʦʟʠʦʥʥʳʤ ʨʘʩʯʣʝʥʝʥʠʝʤ. ʆʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʝʤʦʚ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʜʥʷʪʠʷʤʠ ʫʨʦʚʥʷ ʦʟ. 

ɹʘʡʢʘʣ ʠ ʠʥʛʨʝʩʩʠʷʤʠ ʝʛʦ ʚʦʜ ʚ ʨʝʯʥʳʝ ʜʦʣʠʥʳ. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʣʠʤʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ 4 ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʬʘʟʘʤʠ ʧʦʜʥʷʪʠʷ ʭʨʝʙʪʦʚ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʥʠʟʢʦʛʦ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʪʝʨʨʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʤʠ ʢʘʢ ʘʣʣʶʚʠʘʣʴʥʦʝ. 
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ʕʚʦʣʶʮʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʤʝʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ. ɼʣʷ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʭʘʨʘʢʪʝʨʥʳ ʛʨʘʫʚʘʢʢʦʚʳʝ, ʢʨʝʤʥʠʩʪʳʝ, ʛʣʠʥʠʩʪʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ ʦʩʘʜʢʠ. ʉ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ 

ʢʦʥʪʠʥʝʥʪʫ ʥʘ ʰʝʣʴʬʝ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʨʘʩʥʦʮʚʝʪʥʦʩʪʴ ʧʦʨʦʜ ʠ ʨʦʣʴ ʰʣʠʨʦʚʳʭ ʘʨʢʦʟʦʚʳʭ, 

ʩʫʙʘʨʢʦʟʦʚʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ, ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ ʠ ʨʠʬʦʛʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʬʘʮʠʡ. 

 

ɺ ɻʦʨʥʦʤ ɸʣʪʘʝ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʛʨʘʫʚʘʢʢʦʚʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʦʩʘʜʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ʚʝʨʭʥʝʤ ʨʠʬʝʝ-ʥʠʞʥʝʤ ʚʝʥʜʝ ʚ ʩʦʩʪʘʚʝ ʦʢʝʘʥʠʯʝʩʢʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ 

ʘʨʳʜʞʘʥʩʢʦʡ ʩʚʠʪʝ. ʉ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʥʜʘ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʚ 

ʝʛʦ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʣʢʦʚʦʜʥʘʷ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʜʦʣʦʤʠʪʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʢ ʩʢʣʦʥʘʤ ʩʤʝʥʷʝʪʩʷ ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʡ [3] ʠ ʫ ʧʦʜʥʦʞʴʷ 

ʧʦʜʥʷʪʠʷ ʙʘʟʘʣʴʪ-ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ (ʢʘʠʤʩʢʘʷ ʩʚʠʪʘ) ʠ 

ʩʝʨʦʮʚʝʪʥʦʡ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʦʡ (ʤʘʨʘʣʠʭʠʥʩʢʘʷ ʩʚʠʪʘ) [2]. ʅʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʩʘʜʦʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʚʫʣʢʘʥʠʪʘʤʠ (ʤʘʥʞʝʨʦʢʩʢʘʷ ʩʚʠʪʘ) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʫʚʘʢʢʦ-ʩʣʘʥʮʝʚʦʡ (ʥʠʞʥʠʝ ʯʘʩʪʠ ʩʘʨʘʩʠʥʩʢʦʡ ʠ ʩʠʡʩʢʦʡ ʩʚʠʪ) ʠ ʨʠʬʦʚʦʡ 

(ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʩʘʨʘʩʠʥʩʢʦʡ ʠ ʩʠʡʩʢʦʡ ʩʚʠʪ, ʯʝʧʦʰʩʢʘʷ, ʰʘʰʢʫʥʘʨʝʢʘʷ ʩʚʠʪʳ) ʘʩʩʦʮʠʘʮʠʷʤʠ 

[9]. ʆʩʘʜʢʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʥʘʨʷʜʫ ʩ ʚʫʣʢʘʥʠʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʢʦʚʦ-ʛʨʘʫʚʘʢʢʦʚʦʡ 

(ʪʳʨʛʘʥʩʢʘʷ ʩʚʠʪʘ). ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦʡ (ʫʩʪʴ-ʩʝʤʠʥʩʢʘʷ ʩʚʠʪʘ), ʦʣʠʩʪʦʩʪʨʦʤʦ-

ʚʫʣʢʘʥʦʢʣʘʩʛʠʯʝʩʢʦʡ (ʧʝʩʯʘʥʩʢʘʷ ʪʦʣʱʘ, ʢʘʤʣʘʢʩʢʘʷ ʠ ʩʫʛʘʰʩʢʘʷ ʩʚʠʪʳ) [1] ʘʩʩʦʮʠʘʮʠʷʤʠ. 

ɸʩʩʦʮʠʘʮʠʠ ʬʘʮʠʡ ʧʨʝʜʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʦʙʨʘʟʫʶʪ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʷʜ (ʩʥʠʟʫ ʚʚʝʨʭ): 

ʘʩʧʠʜʥʘʷ (ʯʘʨʳʰʩʢʘʷ ʩʚʠʪʘ) ʪʝʨʨʠʛʝʥʥʘʷ ʬʣʠʰʝʚʘʷ (ʯʠʙʠʪʩʢʘʷ ʠ ʩʫʝʪʢʠʥʩʢʘʷ ʩʚʠʪʳ) [2], 

ʧʝʣʘʛʠʯʝʩʢʘʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʘʷ (ʟʘʩʫʨʴʠʥʩʢʘʷ ʩʚʠʪʘ) [8]. ɺ ʟʘʜʫʛʦʚʦʤ 

ʙʘʩʩʝʡʥʝ ʬʦʨʤʠʨʫʶʪʩʷ (ʩʥʠʟʫ ʚʚʝʨʭ): ʬʣʠʰʦʠʜʥʘʷ ʛʨʘʫʚʘʢʢʦʚʘʷ (ʫʙʠʥʩʢʘʷ ʩʚʠʪʘ), ʛʨʫʙʘʷ 

ʬʣʠʰʝʚʘʷ (ʪʘʥʜʦʰʝʥʩʢʘʷ ʩʚʠʪʘ), ʰʣʠʨʦʚʘʷ ʪʝʨʨʠʛʝʥʥʘʷ (ʢʫʣʴʙʠʯʩʢʘʷ ʠ ʠʰʧʠʥʩʢʘʷ ʩʚʠʪʳ) 

ʘʩʩʦʮʠʘʮʠʠ [9]. ʅʘ ʪʨʘʥʩʬʦʨʤʥʦʡ ʦʢʨʘʠʥʝ ʦʨʜʦʚʠʢʩʢʦʛʦ ʰʝʣʴʬʘ ʠ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ ʤʝʣʢʦʚʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʬʘʮʠʡ: 

ʪʝʨʨʠʛʝʥʥʦʡ (ʢʘʨʘʩʠʥʩʢʘʷ ʩʚʠʪʘ) ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʰʣʠʨʦʚʦʡ (ʛʫʨʴʷʥʦʚʩʢʘʷ ʩʚʠʪʘ), 

ʧʝʩʪʨʦʮʚʝʪʥʦʡ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʦʡ ʬʣʠʰʦʠʜʥʦʡ (ʪʫʣʦʡʩʢʘʷ ʩʚʠʪʘ). ʢʘʨʙʦʥʘʪʥʦʡ 

ʨʠʬʦʛʝʥʥʦʡ (ʪʝʭʪʝʥʴʩʢʘʷ ʩʚʠʪʘ). ʋ ʧʦʜʥʦʞʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ʦʥʠ ʩʤʝʥʷʶʪʩʷ 

ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ (ʙʫʛʨʳʰʠʭʠʥʩʢʘʷ ʩʚʠʪʘ), ʪʝʨʨʠʛʝʥʥʦʡ (ʚʦʩʢʨʝʩʝʥʩʢʘʷ 

ʩʚʠʪʘ) ʠ ʩʫʙʬʣʠʰʝʚʦʡ ʩʝʨʦʮʚʝʪʥʦʡ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ (ʭʘʥʭʘʨʠʥʩʢʘʷ 
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ʩʚʠʪʘ), [10]. ʆʙʩʪʘʥʦʚʢʘ ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʥʘ ʩʫʙʜʫʢʮʠʦʥʥʦʡ ʦʢʨʘʠʥʝ ʢʦʥʪʠʥʝʥʪʘ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʠʣʫʨʘ ʠ ʜʝʚʦʥʘ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʮʠʢʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʢʨʘʠʥʥʳʭ ʤʦʨʝʡ, ʩʚʷʟʘʥʥʦʝ ʩ ʢʦʣʝʙʘʥʠʷʤʠ 

ʫʨʦʚʥʷ ʙʘʩʩʝʡʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʷ ʩ ʦʨʜʦʚʠʢʘ ʦʙʨʘʟʫʶʪʩʷ ʨʠʬʦʛʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʣʘʪʬʦʨʤʳ [7]. ʅʘ ʩʠʣʫʨʠʡʩʢʦʤ ʰʝʣʴʬʝ ʬʦʨʤʠʨʫʶʪʩʷ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʘʨʢʦʟʦʚʳʝ 

ʰʣʠʨʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ (ʩʳʨʦʚʘʪʠʥʩʢʘʷ, ʯʝʩʥʦʢʦʚʩʢʘʷ, ʯʝʨʥʦʘʥʫʡʩʢʘʷ, ʢʫʠʤʦʚʩʢʘʷ ʩʚʠʪʳ), 

ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʩ ʨʠʬʦʛʝʥʥʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ (ʧʘʣʘʪʠʥʩʢʘʷ, ʯʘʛʳʨʩʢʘʷ ʩʚʠʪʳ). ɺ 

ʥʘʜʨʠʬʪʦʚʳʭ ʧʦʥʠʞʝʥʠʷʭ ʥʘ ʰʝʣʴʬʝ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʥʦʩʣʘʥʮʝʚʘʷ ʘʩʩʦʮʠʘʮʠʷ (ʯʠʥʝʪʠʥʩʢʘʷ 

ʩʚʠʪʘ). ɺ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʷ ʥʘ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚ ʩʠʣʫʨʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʩʪʨʦʮʚʝʪʥʘʷ ʤʦʣʘʩʩʦʠʜʥʘʷ ʘʩʩʦʮʠʘʮʠʷ (ʪʦʯʠʣʴʥʘʷ ʩʚʠʪʘ) [7]. ɺ ʜʝʚʦʥʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʩʫʙʘʨʢʦʟʦʚʳʝ ʰʣʠʨʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ (ʢʘʤʳʰʝʥʩʢʘʷ ʠ 

ʙʘʨʘʛʘʰʩʢʘʷ ʩʝʨʠʠ, ʥʠʞʥʝʭʦʣʟʫʥʩʢʘʷ, ʙʘʩʘʨʛʠʥʩʢʘʷ, ʪʝʨʝʥʪʴʝʚʩʢʘʷ ʠ ʨʫʜʥʠʢʦʚʩʢʘʷ ʩʚʠʪʳ) 

[9]. ʅʘʯʠʥʘʷ ʩʦ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ ʟʦʥʘ ʰʝʣʴʬʘ ʧʨʦʜʚʠʥʫʣʘʩʴ ʚ ʚʦʩʪʦʯʥʳʝ ʨʘʡʦʥʳ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ. ɺ ʵʪʦ ʚʨʝʤʷ ʬʦʨʤʠʨʫʝʪʩʷ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʰʣʠʨʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ 

(ʰʠʚʝʨʪʠʥʩʢʘʷ, ʰʠʨʛʘʡʪʠʥʩʢʘʷ, ʚʝʨʭʥʷʷ ʧʦʣʦʚʠʥʘ ʤʘʰʝʡʩʢʦʡ, ʙʝʣʴʛʝʙʘʰʩʢʘʷ ʩʚʠʪʳ) [4]. 

ʇʝʨʝʨʳʚʳ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʬʠʢʩʠʨʫʶʪʩʷ ʛʦʨʠʟʦʥʪʘʤʠ ʢʚʘʨʮʝʚʳʭ ʛʨʘʚʝʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ. ʅʘ ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʟʘʧʘʜʥʦʛʦ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ɸʣʪʘʷ ʦʩʘʜʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʯʢʘʤʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʦʩʪʘʪʢʘʤʠ ʨʘʩʪʝʥʠʡ, 

ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʰʣʠʨʦʚʦʡ ʩʫʙʘʨʢʦʟʦʚʦʡ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʦʡ ʘʩʩʦʮʠʘʮʠʠ [9]. ʆʙʩʪʘʥʦʚʢʘ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ 

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʚ ʪʝʯʝʥʠʝ ʵʤʩʘ ʠ, ʚʦʟʤʦʞʥʦ, ʥʘʯʘʣʘ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ. 

ɿʜʝʩʴ ʥʘʨʷʜʫ ʩ ʚʫʣʢʘʥʠʪʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʣʘʩʩʦʠʜʥʦʡ 

ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʘʩʩʦʮʠʘʮʠʠ (ʪʶʣʝʤʩʢʘʷ. ʢʫʙʦʡʩʢʘʷ ʫʡʢʘʨʘʪʘʰʩʢʘʷ, ʪʝʨʝʭʪʝʯʩʢʘʷ ʠ 

ʥʳʨʥʠʥʩʢʘʷ ʩʘʛʘʥʩʢʘʷ ʠ ʨʳʢʦʚʩʢʘʷ ʩʚʠʪʳ). ɺ ʢʦʥʮʝ ʞʠʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʨʘʥʩʛʨʝʩʩʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ. ɺ ʥʝʤ ʯʝʨʥʦʩʣʘʥʮʝʚʘʷ ʘʩʩʦʮʠʘʮʠʷ 

(ʪʘʰʘʥʪʠʥʩʢʘʷ, ʢʘʨʘʢʦʣʴʩʢʘʷ, ʫʯʘʣʴʩʢʘʷ, ʤʘʣʦʬʝʝʚʩʢʘʷ ʩʚʠʪʳ) ʩʣʦʞʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʧʨʦʭʦʜʠʣʦ ʚ ʥʘʜʨʠʬʪʦʚʳʭ ʟʘʧʘʜʠʥʘʭ ʨʝʣʴʝʬʘ ʥʘ ʰʝʣʴʬʝ, ʛʜʝ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʟʘʩʪʦʡʥʳʝ ʦʙʩʪʘʥʦʚʢʠ [5]. ɺ ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ ʢʘʣʴʜʝʨʳ ʧʨʦʩʝʜʘʥʠʷ 

ʟʘʧʦʣʥʷʶʪʩʷ ʤʦʣʘʩʩʦʠʜʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʟʘʪʝʤ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʩʴ ʩʧʝʢʪʨ ʰʣʠʨʦʚʳʭ ʬʘʮʠʡ 

ʦʪ ʣʠʪʦʨʘʣʠ ʠ ʥʝʨʠʪʦʚʦʡ ʟʦʥ ʤʦʨʷ, ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʛʦ ʚʨʝʤʝʥʠ, 

ʜʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʢʣʦʥʦʚʳʭ, ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʠ ʦʟʝʨʥʳʭ ʬʘʮʠʡ ʚ ʢʦʥʮʝ ʝʛʦ. 

ɺʝʨʭʥʝʜʝʚʦʥʩʢʘʷ ʢʨʘʩʥʦʮʚʝʪʥʘʷ ʪʝʨʨʠʛʝʥʥʘʷ ʰʣʠʨʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ ʦʙʲʝʜʠʥʷʝʪ ʬʘʮʠʠ 

ʰʝʣʴʬʘ ʥʠʟʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ʙʘʨʙʘʨʛʫʟʠʥʩʢʘʷ, ʙʘʡʛʦʣʴʩʢʘʷ ʠ ʘʣʪʳʛʠʥʩʢʘʷ ʩʚʠʪʳ) [6]. ʀʟ 
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ʩʦʩʪʘʚʘ ʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʝʥʘ ʣʘʛʫʥʥʦ-ʤʦʨʩʢʘʷ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʘʷ ʯʘʩʪʴ (ʙʘʡʛʦʣʴʩʢʘʷ 

ʩʚʠʪʘ), ʢʦʪʦʨʘʷ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʰʣʠʨʦʚʠʜʥʳʭ ʬʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʨʘʚʥʠʥʥʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, ʫ ʧʣʦʩʢʠʭ ʚʳʨʦʚʥʝʥʥʳʭ ʙʝʨʝʛʦʚ [9]. ɺ ʧʦʟʜʥʝʤ ʬʘʤʝʥʝ ʚ 

ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ʠ ʈʫʜʥʦʛʦ ɸʣʪʘʷ ʥʘʯʠʥʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʦʚʳʡ 

ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʧʨʠʙʨʝʞʥʦ-ʰʝʣʴʬʦʚʳʡ ʙʘʩʩʝʡʥ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʧʝʩʪʨʦʮʚʝʪʥʦʡ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʰʣʠʨʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ (ʯʝʨʝʤʰʘʥʩʢʘʷ ʩʚʠʪʘ). ɺ ʧʦʩʪʨʠʬʪʦʚʳʭ 

ʙʘʩʩʝʡʥʘʭ ʚ ʨʘʟʨʦʟʥʝʥʥʳʭ ʛʨʘʙʝʥʘʭ ʐʘʧʰʘʣʴʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʚ ɽʨʠʥʘʪʩʢʦʡ ʤʫʣʴʜʝ, ʚ 

ɸʥʫʡʩʢʦ- ʏʫʡʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʣʢʦʚʦʜʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʝʨʨʠʛʝʥʥʦ-ʪʫʬʦʛʝʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʬʘʮʠʡ [6, 9]. ɺ ʧʝʨʤʩʢʦʝ ʚʨʝʤʷ ʛʨʘʙʝʥʳ 

ʟʘʧʦʣʥʷʶʪʩʷ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʫʛʣʝʥʦʩʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ [6]. 

ɺʳʚʦʜʳ: 1) ʕʚʦʣʶʮʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʤ ʩʝʛʤʝʥʪʝ 

ʇʘʣʝʦʘʟʠʘʪʩʢʦʤ ʦʢʝʘʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʤʝʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ. 2) ɼʣʷ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʫʩʣʦʚʠʡ ʭʘʨʘʢʪʝʨʥʳ ʛʨʘʫʚʘʢʢʦʚʳʝ, ʢʨʝʤʥʠʩʪʳʝ, ʛʣʠʥʠʩʪʳʝ, 

ʢʘʨʙʦʥʘʪʥʳʝ ʦʩʘʜʢʠ. 2) ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʢʦʥʪʠʥʝʥʪʫ ʚ ʰʝʣʴʬʦʚʳʭ ʤʦʨʷʭ 

ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜ, ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʘʨʢʦʟʦʚʳʭ ʠ ʩʫʙʘʨʢʦʟʦʚʳʭ ʰʣʠʨʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʢʚʘʨʮʝʚʳʝ ʛʨʘʚʝʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ, ʬʠʢʩʠʨʫʶʱʠʝ ʧʝʨʝʨʳʚʳ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ. ʅʘ 

ʦʢʨʘʠʥʘʭ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʠ ʧʝʩʪʨʦʮʚʝʪʥʳʭ 

ʤʦʣʘʩʩʦʠʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʬʘʮʠʡ. 
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ʅʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫʪʦʯʥʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʚʝʥʜʘ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʆʙʱʝʡ ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʰʢʘʣ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʥʜ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʦʠʤ ʚʝʨʭʥʠʤ ʦʪʜʝʣʦʤ. 

ʆʩʥʦʚʘʥʠʝ ʢʝʤʙʨʠʡʩʢʦʡ ʩʠʩʪʝʤʳ (ʧʦʜʦʰʚʘ ʪʦʤʤʦʪʩʢʦʛʦ ʷʨʫʩʘ, ~530 ʤʣʥ. ʣʝʪ) ʧʨʦʭʦʜʠʪ ʚʙʣʠʟʠ ʧʦʜʦʰʚʳ 

ʚʝʨʭʥʝʛʦ ʧʦʜʛʦʨʠʟʦʥʪʘ ʜʘʥʠʣʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

 

ɺ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤʘʭ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ [4] ʛʨʘʥʠʮʳ ʠ ʦʙʲʝʤ ʚʝʥʜʘ ʦʧʨʝʜʝʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʬʦʨʤʘʣʴʥʦ. ʅʝʧʨʦʩʪʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʥʜʘ ʆʙʱʝʡ ʰʢʘʣʳ ʠ ʵʜʠʘʢʘʨʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʳ [1], ʘ ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʠʙʠʨʩʢʠʭ ʨʘʟʨʝʟʘʭ ʥʘʜʝʞʥʳʭ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʧʝʨʦʚ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʰʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʠ ʧʦʣʫʯʝʥ ʨʷʜ ʥʦʚʳʭ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʠʪʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʰʢʘʣʘʤʠ. 

ʇʦʩʪʨʦʝʥʘ ʩʚʦʜʥʘʷ ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʡ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʫʛʣʝʨʦʜʘ ʜʣʷ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʟʦʚ ʢʝʤʙʨʠʷ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʥʜʘ (ʥʠʟʳ ʫʩʦʣʴʩʢʦʛʦ, 

ʜʘʥʠʣʦʚʩʢʠʡ, ʪʠʨʩʢʠʡ ʠ ʚʝʨʭʠ ʥʝʧʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ). ɺ ʧʦʜʦʰʚʘʭ ʙʠʣʠʨʩʢʦʡ ʠ ʶʨʷʭʩʢʦʡ 

ʩʚʠʪ ʥʘ ʬʦʥʝ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʦʢʦʣʦʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ŭ13ʉ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʢʨʫʧʥʳʭ, ʜʦ 

+5é+6ă, ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʢʩʢʫʨʩʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʠʚʷʟʘʪʴ ʵʪʦʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʚʘʣ ʢ ʛʝʦʭʨʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʰʢʘʣʝ. ɺʝʨʭʥʠʡ ʵʢʩʢʫʨʩ ʙʦʣʝʝ ʚʳʜʝʨʞʘʥ ʧʦ ʣʘʪʝʨʘʣʠ ʠ, 

ʢʘʢ ʧʦʢʘʟʘʣʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʦʤʤʦʪʩʢʦʛʦ 

ʷʨʫʩʘ (527-525 ʤʣʥ. ʣʝʪ) [9]. ʅʠʞʥʠʡ ʧʦʟʠʪʠʚʥʳʡ ʵʢʩʢʫʨʩ ʚʩʪʨʝʯʝʥ ʣʠʰʴ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʨʝʛʠʦʥʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʶʨʷʭʩʢʦʡ ʩʚʠʪʳ ʢʘʨʙʦʥʘʪʳ ʩ 

ʚʳʩʦʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ŭ13ʉ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ 



82 

 

ʜʠʘʭʨʦʥʥʦʩʪʴ ʧʦʜʦʰʚʳ ʶʨʷʭʩʢʦʡ ʩʚʠʪʳ ʠ ʧʝʨʝʨʳʚ ʚ ʝʝ ʦʩʥʦʚʘʥʠʠ. ɺ ʩʢʚ. ʕʡʠʢʩʢʦʡ-343-0 

ʚ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʝ ʶʨʷʭʩʢʦʡ ʩʚʠʪʳ ʦʧʠʩʘʥ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʣʢʦʨʘʢʦʚʠʥʥʳʭ 

ʦʢʘʤʝʥʝʣʦʩʪʝʡ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʨʘʥʥʝʪʦʤʤʦʪʩʢʠʡ ʚʦʟʨʘʩʪ [6], ʧʨʠ ʵʪʦʤ ʨʘʥʝʝ ʵʪʠ 

ʥʘʭʦʜʢʠ ʦʰʠʙʦʯʥʦ ʧʨʠʯʠʩʣʷʣʠʩʴ ʢ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ ʶʨʷʭʩʢʦʡ ʩʚʠʪʳ. ʉʭʦʜʥʳʡ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʪʘʪʢʦʚ ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʚ ʥʠʟʘʭ ʶʨʷʭʩʢʦʡ ʩʚʠʪʳ ʚ 

ʩʢʚ. ʄʝʠʢʩʢʘʷ-223-0. ɺʦʟʨʘʩʪ ʥʠʞʥʝʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʵʢʩʢʫʨʩʘ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʩʥʦʚʘʥʠʷ ʪʦʤʤʦʪʩʢʦʛʦ ʷʨʫʩʘ) ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʦʢʦʣʦ 530 

ʤʣʥ. ʣʝʪ [9], ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʫʪʦʯʥʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʚʦʟʨʘʩʪʝ ʵʪʦʛʦ ʨʫʙʝʞʘ ʚ ʨʘʟʨʝʟʘʭ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʄʘʨʢʠʨʫʶʱʝʤʫ ʥʝʛʘʪʠʚʥʦʤʫ ʵʢʩʢʫʨʩʫ ŭ13ʉ EN4, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʫʝʪʩʷ ʩʨʘʟʫ ʚʳʰʝ 

ʧʦʜʦʰʚʳ ʬʦʨʪʫʥʩʢʦʛʦ ʷʨʫʩʘ ʢʝʤʙʨʠʷ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʝ ʠ ʜʘʪʠʨʫʝʪʩʷ 541 ʤʣʥ. ʣʝʪ, 

ʚ ʨʘʟʨʝʟʝ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʦʚ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʢʩʢʫʨʩ ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʢʫʜʫʣʘʭʩʢʦʡ ʩʚʠʪʳ. ʇʦʜʩʪʠʣʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʘʥʠʣʦʚʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʩʦʜʝʨʞʘʪ ʩʢʝʣʝʪʥʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ ʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʦʜʦʨʦʩʣʠ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʝʥʜʘ ʩ ʦʩʥʦʚʘʥʠʷ ʥʝʤʘʢʠʪ-ʜʘʣʜʳʥʩʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ [2], 

ʜʘʪʠʨʫʝʤʦʛʦ ʜʨʝʚʥʝʝ 543 ʤʣʥ. ʣʝʪ, ʭʦʪʷ ʥʝ ʠʩʢʣʶʯʘʶʪ ʠ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ. 

ʅʠʞʝʣʝʞʘʱʠʡ ʪʠʨʩʢʠʡ ʛʦʨʠʟʦʥʪ ʥʝ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ 

ʠʟʦʪʦʧʥʳʭ ʩʦʙʳʪʠʡ ʠ ʦʪʜʝʣʝʥ ʦʪ ʜʘʥʠʣʦʚʩʢʦʛʦ ʢʨʫʧʥʳʤ ʧʝʨʝʨʳʚʦʤ. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʥʝʧʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ ʩʦʜʝʨʞʠʪ ʢʘʨʙʦʥʘʪʳ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʣʝʛʢʠʤ ʠʟʦʪʦʧʥʳʤ ʩʦʩʪʘʚʦʤ ʫʛʣʝʨʦʜʘ (ŭ13ʉ ʜʦ 

-11ă), ʘ ʚ ʩʨʝʜʥʝʡ ʝʛʦ ʯʘʩʪʠ ʥʘʤʝʯʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ŭ13ʉ ʢ 

ʦʢʦʣʦʥʫʣʝʚʳʤ.  ʇʨʠ ʵʪʦʤ ʩʦʦʪʥʦʰʝʥʠʷ ŭ18ʆ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʧʦʟʜʥʝʤ ʵʜʠʘʢʘʨʠʠ ʵʪʦʤʫ ʫʨʦʚʥʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʉ-

ʠʟʦʪʦʧʥʦʝ ʩʦʙʳʪʠʝ ʐʫʨʘʤ-ɺʦʥʦʢʘ (EN3, DOUNCE), ʧʨʦʷʚʣʝʥʥʦʝ ʚʦ ʤʥʦʛʠʭ ʦʩʘʜʦʯʥʳʭ 

ʙʘʩʩʝʡʥʘʭ ʤʠʨʘ. ɺʝʨʭʥʠʡ ʚʦʟʨʘʩʪʥʦʡ ʧʨʝʜʝʣ ʵʪʦʛʦ ʵʢʩʢʫʨʩʘ ʜʘʪʠʨʫʝʪʩʷ 551 ʤʣʥ. ʣʝʪ, ʪʦʛʜʘ 

ʢʘʢ ʥʘʯʘʣʦ ʵʪʦʛʦ ʩʦʙʳʪʠʷ, ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 580 ʜʦ 560 ʤʣʥ. ʣʝʪ [8]. ʅʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʫʨʦʚʥʷ ʠʟʚʝʩʪʥʳ ʚ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʤ ʧʨʦʛʠʙʝ 

(ʞʫʠʥʩʢʘʷ ʩʝʨʠʷ ʠ ʝʝ ʘʥʘʣʦʛʠ), ʛʜʝ ʩʢʦʨʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʙʳʣʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʚʳʰʝ 

[3]. ʆʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʦʛʦ ʧʝʨʝʨʳʚʘ ʥʘ ʛʨʘʥʠʮʝ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʦʜʛʦʨʠʟʦʥʪʦʚ 

ʥʝʧʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʘ ʪʘʢʞʝ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʪʠʧʠʯʥʳʭ ʜʣʷ ʥʠʞʥʝʛʦ ʚʝʥʜʘ ʚ ʝʛʦ 

ʦʩʥʦʚʘʥʠʠ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʥʝʧʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʥʝ ʧʨʝʚʳʰʘʝʪ 580 ʤʣʥ. ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʧʩʢʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥʳ ʢʘʨʙʦʥʘʪʳ 

ʩ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ŭ13ʉ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʘʣʴʥʝʪʘʡʛʠʥʩʢʦʡ ʩʝʨʠʠ 

ʇʘʪʦʤʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʩʦʧʦʩʪʘʚʣʷʝʤʦʡ ʩ ʥʠʞʥʠʤ ʚʝʥʜʦʤ [7]. ʕʜʠʘʢʘʨʩʢʠʝ 

ʦʨʥʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʬʦʩʩʠʣʠʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ 
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ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʠʞʥʠʡ ʚʝʥʜ, ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʘʭ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʦʙʥʘʨʫʞʝʥʳ 

ʥʘʤʠ ʚ ʦʪʣʦʞʝʥʠʷʭ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʠʟʦʪʦʧʥʦʡ ʘʥʦʤʘʣʠʝʡ ʐʫʨʘʤ-ɺʦʥʦʢʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʝʧʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘʡʜʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʘʩʩʦʮʠʘʮʠʠ ʤʠʢʨʦʬʦʩʩʠʣʠʡ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ 

ʢʨʫʧʥʳʝ ʵʜʠʘʢʘʨʩʢʠʝ ʘʢʘʥʪʦʤʦʨʬʥʳʝ ʘʢʨʠʪʘʨʭʠ ʨʦʜʦʚ Appendisphaera, Cavaspina, 

Ceratosphaeridium, Gyalosphaeridium, Knollisphaeridium, Polygonium, Tanarium. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʚʳʤʠʨʘʶʪ ʚ ʨʘʥʥʝʤ ʚʝʥʜʝ, ʢʘʢ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʥʝʝ [5], ʘ ʧʨʦʭʦʜʷʪ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʚʝʥʜʘ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʥʜʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

(ʪʠʨʩʢʠʡ ʠ ʜʘʥʠʣʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) ʥʝ ʧʨʝʚʳʰʘʣʘ 25 ʤʣʥ. ʣʝʪ. ʂʨʦʤʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʨʘʥʝʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʝʨʝʨʳʚʦʚ, ʚʳʧʘʜʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʦʩʘʜʦʯʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦ 

ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʇʦʜʦʰʚʘ ʥʝʧʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʥʝ 

ʜʨʝʚʥʝʝ ʦʩʥʦʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʚʝʥʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʝʥʜ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʩʚʦʠʤ ʚʝʨʭʥʠʤ ʦʪʜʝʣʦʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪʳ 13-05-00784, 14-05-00415, 14-05-

00274). 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʵʚʦʣʶʮʠʠ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ ʥʘ ʧʣʠʪʥʦʤ ʠ ʦʨʦʛʝʥʥʦʤ 

ʵʪʘʧʘʭ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʚʧʘʜʠʥʳ (ʜʠʩʢʨʝʪʥʳʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʙʘʩʩʝʡʥʳ). ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʚʧʘʜʠʥ ɻʠʩʩʘʨʦ-ɸʣʘʡʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘʧʘʜʥʦʛʦ 

ɿʘʙʘʡʢʘʣʴʷ.  

 

ʇʨʦʙʣʝʤʘ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʩʪʘʜʠʠ 

ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʪʝʢʪʦʥʠʢʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʵʚʦʣʶʮʠʠ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ ʥʘ ʧʣʠʪʥʦʤ ʠ 

ʦʨʦʛʝʥʥʦʤ ʵʪʘʧʘʭ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʚʧʘʜʠʥʳ (ʜʠʩʢʨʝʪʥʳʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ 

ʙʘʩʩʝʡʥʳ). ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʠ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ, ʚ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʩ ʧʦʨʦʜʘʤʠ ʬʫʥʜʘʤʝʥʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ  ʧʨʦʷʚʣʝʥʠʷ ʤʘʛʤʘʪʠʟʤʘ ʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʚ ʭʘʨʘʢʪʝʨʝ ʚʪʦʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʘʛʝʥʝʥʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʟʘʣʦʞʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ ʨʘʟʚʠʪʠʷ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʟʝʤʥʦʡ ʢʦʨʳ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʚʧʘʜʠʥʳ ɿʘʧʘʜʥʦʛʦ 

ɿʘʙʘʡʢʘʣʴʷ ʠ ɻʠʩʩʘʨʦ-ɸʣʘʡʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ (ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ). ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ (ɿʘʧʘʜʥʦʝ ɿʘʙʘʡʢʘʣʴʝ) ʠ ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ (ɻʠʩʩʘʨʦ-ɸʣʘʡ) ʧʦʜʚʠʞʥʳʭ 

ʧʦʷʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʤʝʟʦʟʦʝ ï ʥʘʯʘʣʝ ʢʘʡʥʦʟʦʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʤʦʣʦʜʫʶ ʧʣʘʪʬʦʨʤʫ, ʘ ʚ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠʥʘʜʣʝʞʘʪ ʝʜʠʥʦʡ ʦʙʣʘʩʪʠ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ɽʚʨʘʟʠʡʩʢʦʛʦ ʦʨʦʛʝʥʘ.  

ɺ ʦʙʦʠʭ ʨʝʛʠʦʥʘʭ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʟʦʥʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʜʥʷʪʠʡ (ʚʘʣʦʚ, 
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ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʭʨʝʙʪʦʚ). ʇʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʨʝʛʠʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʠʩʭʦʜʷ ʠʟ ʜʚʫʭ ʩʦʦʙʨʘʞʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ɹʘʡʢʘʣʴʩʢʘʷ 

ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ ʠ ʖʞʥʳʡ ʊʷʥʴ-ʐʘʥʴ ʥʘ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʤ ʵʪʘʧʝ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ 

ʦʙʱʠʭ ʯʝʨʪ ʩʪʨʦʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʝʤ, ʯʪʦ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ ʝʜʠʥʦʤʫ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʤʫ ʧʦʜʚʠʞʥʦʤʫ ʧʦʷʩʫ ʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʦʨʦʛʝʥʘ. ɺʦ-ʚʪʦʨʳʭ, ʠʤ ʩʚʦʡʩʪʚʝʥʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ 

ʩʪʨʫʢʪʫʨʳ ʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʝ (ʯʘʩʪʥʳʝ), ʪʘʢ ʠ 

ʥʘʜʨʝʛʠʦʥʘʣʴʥʳʝ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ) ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʚʦʣʶʮʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʚʧʘʜʠʥ 

ɿʘʙʘʡʢʘʣʴʷ ʠ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʚʳʷʚʣʷʝʪ ʢʘʢ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ, ʪʘʢ ʠ ʯʝʨʪʳ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʦʝʥʠʠ ʠ 

ʵʚʦʣʶʮʠʠ ʵʪʠʭ ʜʚʫʭ ʨʝʛʠʦʥʦʚ ʥʘ ʧʣʠʪʥʦʡ ʠ ʦʨʦʛʝʥʥʦʡ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ. ʇʦʜʯʝʨʢʥʝʤ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʏʝʨʪʳ ʩʭʦʜʩʪʚʘ: ʟʘʣʦʞʝʥʠʝ ʚʧʘʜʠʥ (ʜʠʩʢʨʝʪʥʳʭ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ) ʥʘ 

ʵʧʠʧʘʣʝʦʟʦʡʩʢʦʤ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ; ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʚʨʝʤʷ ʟʘʣʦʞʝʥʠʷ;  

ʩʭʦʜʩʪʚʦ ʦʙʱʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʧʘʜʠʥ; ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʪʠʧ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ; ʩʭʦʜʥʘʷ ʩʪʘʜʠʡʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʧʨ. ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ʩʭʦʜʩʪʚʘ ʫʙʝʞʜʘʝʪ, 

ʯʪʦ ʚ ʨʘʟʚʠʪʠʠ ʵʪʠʭ ʜʚʫʭ ʩʪʦʣʴ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʠʛʨʘʝʪ ʨʦʣʴ ʝʜʠʥʳʡ çʩʫʙʛʣʦʙʘʣʴʥʳʡè 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʚʥʫʪʨʠʧʣʠʪʥʳʡ ʪʝʢʪʦʛʝʥʝʟ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʳ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʧʨʝʜʳʩʪʦʨʠʠ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʏʝʨʪʳ ʨʘʟʣʠʯʠʷ: ʧʨʦʷʚʣʝʥʠʝ ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ɿʘʙʘʡʢʘʣʴʷ ʠ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ɻʠʩʩʘʨʦ-ɸʣʘʝ; ʩʪʨʫʢʪʫʨʥʦʝ ʚʳʨʘʞʝʥʠʝ: ʫʟʢʠʝ ʰʦʚʥʳʝ ʟʦʥʳ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ï ʚ ɻʠʩʩʘʨʦ-ɸʣʘʝ ʠ ʨʘʩʢʨʳʪʳʝ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ï 

ʚ ɿʘʙʘʡʢʘʣʴʝ; ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ: ʚʳʩʦʢʦʛʦʨʥʳʡ ʨʝʟʢʦ 

ʨʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ ʊʷʥʴ-ʐʘʥʷ ʠ ʥʠʟʢʦ-ʩʨʝʜʥʝʛʦʨʥʳʡ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ï ɿʘʙʘʡʢʘʣʴʷ); 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʠʧʦʚ ʦʪʣʦʞʝʥʠʡ: ʚ ɿʘʙʘʡʢʘʣʴʝ ï ʬʵʥʦʚʳʡ, ʥʘ ʊʷʥʴ-ʐʘʥʝ ï 

ʣʘʛʫʥʥʳʡ, ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʡ ʠ ʤʦʣʘʩʩʦʚʳʡ; ʩʪʨʫʢʪʫʨʥʦ-ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʘʥʩʘʤʙʣʠ: ʚ 

ɿʘʙʘʡʢʘʣʴʝ ï ʩʙʨʦʩʦʚʦ-ʩʜʚʠʛʦʚʳʡ ʠ çʧʘʨʘʛʝʥʝʟ ʜʝʪʘʯʤʝʥʪʘè, ʚ ɻʠʩʩʘʨʦ-ɸʣʘʝ ï ʩʜʚʠʛʦ-

ʥʘʜʚʠʛʦʚʳʡ.  

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʥʘʙʦʨʘ ʯʝʨʪ ʦʪʣʠʯʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ɿʘʙʘʡʢʘʣʴʷ ʠ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʥʘʣʦʞʝʥʠʷ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʜʚʫʭ ʪʠʧʦʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ: (ʘ) ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ (ʩʫʙʛʣʦʙʘʣʴʥʦʛʦ), 
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ʦʧʨʝʜʝʣʠʚʰʝʛʦ ʯʝʨʪʳ ʩʭʦʜʩʪʚʘ ʩʪʨʦʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʵʪʠʭ ʜʚʫʭ ʨʝʛʠʦʥʦʚ;  (ʙ) ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʨʝʞʠʤʦʚ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʯʝʨʪʳ ʠʭ ʨʘʟʣʠʯʠʷ. ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ ʚ ʧʨʝʜʝʣʘʭ, ʢʘʟʘʣʦʩʴ ʙʳ, ʝʜʠʥʦʛʦ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʤʳʩʣʝ 

ʦʨʦʛʝʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʟʘʜʫʤʘʪʴʩʷ ʦ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʧʨʠʟʥʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʜʥʦʛʦ (ʠ ʝʜʠʥʩʪʚʝʥʥʦʛʦ, ʢʘʢ ʵʪʦ ʩʝʡʯʘʩ ʧʨʠʥʷʪʦ) ʤʝʭʘʥʠʟʤʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʵʪʦʡ 

ʛʠʛʘʥʪʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʙʫʜʴ ʪʦ ʜʝʡʩʪʚʠʝ ʧʣʶʤʘ ʠʣʠ ʜʘʚʣʝʥʠʝ ʧʣʠʪʳ ʀʥʜʦʩʪʘʥʘ? 

ɸʥʘʣʠʟ ʩʪʨʦʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʜʚʫʭ ʨʝʛʠʦʥʦʚ: ɿʘʧʘʜʥʦʛʦ 

ɿʘʙʘʡʢʘʣʴʷ ʠ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʚ ʝʛʦ ɻʠʩʩʘʨʦ-ɸʣʘʡʩʢʦʤ ʩʝʛʤʝʥʪʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʧʨʦʷʚʣʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʪʝʥʩʠʠ (ʧʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʣʠʪʦʩʬʝʨʥʦʛʦ ʩʣʦʷ), ʪʦʛʜʘ ʢʘʢ ʚ ɻʠʩʩʘʨʦ-ɸʣʘʝ ʥʘʧʨʦʪʠʚ 

ʧʨʝʦʙʣʘʜʘʣ ʪʨʘʥʩʧʨʝʩʩʦʥʥʳʡ ʨʝʞʠʤ (ʥʘ ʫʨʦʚʥʝ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢʦʨʳ) ʠ ʯʝʨʝʜʫʶʱʠʝʩʷ 

ʨʝʞʠʤʳ ʪʨʘʥʩʧʨʝʩʩʠʠ ʠ ʪʨʘʥʩʪʝʥʩʠʠ ï ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʢʦʨʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ.   

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʧʨʦʷʚʣʝʥʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʤʘʛʤʘʪʠʟʤʘ ʠ 

ʧʨʦʯʠʭ ʧʨʠʟʥʘʢʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʟʥʘʥʥʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʟʠʩʝ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ 

ʧʣʶʤʦʚ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʦʚ, ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʚʫʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʦʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ 

ʩʦʧʨʷʞʝʥʥʳʭ ʧʣʶʤʘʭ ʚ ʧʨʝʜʝʣʘʭ ɻʠʩʩʘʨʦ-ɸʣʘʷ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʤ ʧʣʶʤʝ (ʩʝʨʠʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʧʣʶʤʦʚ) ʩ ʜʠʨʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ï ʚ ʧʨʝʜʝʣʘʭ 

ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ. ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʧʦ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʚʫʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʧʣʶʤʦʚ  (ʢʦʥʚʝʢʪʠʚʥʳʭ ʠʣʠ ʘʜʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ), ʩ çʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤè ʠ 

çʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤè ʪʝʯʝʥʠʝʤ ʚʝʱʝʩʪʚʘ ʚ ʠʭ ʘʧʠʢʘʣʴʥʳʭ ʯʘʩʪʷʭ. ʆʥʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʪʨʫʢʪʫʨʝ ʢʦʨʦʚʦʛʦ ʩʣʦʷ ʠ ʚ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʝ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʧʦʷʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʝʡ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʛʝʦʣʦʛʠ, ʥʦ ʦʥʘ ʝʱʝ 

ʦʯʝʥʴ ʜʘʣʝʢʘ ʦʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʵʪʦʤʫ ʚʦʧʨʦʩʫ, ʤʳ 

ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʤ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʥʝʢʦʪʦʨʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʟʦʟʦʡʩʢʦ-

ʢʘʡʥʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʠʢʠ ʨʝʛʠʦʥʘ, ʠ ʜʘʞʝ ʘʚʪʦʨʳ ʵʪʦʡ ʨʘʙʦʪʳ ʥʝ ʚʦ ʚʩʝʤ ʩʦʛʣʘʩʥʳ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʆʜʥʘʢʦ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʨʝʛʠʦʥʘʤ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦ.   

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ ʇʨʦʛʨʘʤʤʳ ʆʅɿ ʈɸʅ ˉ 6 ʠ 10 ʠ  ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʨʦʝʢʪʳ ˉ 13-

05-00-298. 
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ʇɽʈɺʓɽ ɼɸʅʅʓɽ ʆ ɺʆɿʈɸʉʊɸʍ ʆɹʃʆʄʆʏʅʓʍ ʎʀʈʂʆʅʆɺ ʀɿ ʇɽʉʏɸʅʀʂʆɺ 

ʃʆʇɸʊʀʅʉʂʆʁ ʉɺʀʊʓ (ʆʉʅʆɺɸʅʀɽ ʏʀʅɻɸʉɸʅʉʂʆʁ ʉɽʈʀʀ) ʀ 

ʊɽʂʊʆʅʀʏɽʉʂɸʗ ʇʈʀʈʆɼɸ ʊɽʁʉʂʆ-ʏɸʇʉʂʆɻʆ ʇʈʆɻʀɹɸ (ʉɺ 

ɽʅʀʉɽʁʉʂʆɻʆ ʂʈʗɾɸ) 

ʅ.ɹ. ʂʫʟʥʝʮʦʚ1,2,3, ʅ.ʉ. ʇʨʠʷʪʢʠʥʘ4,5, ɸ.ɺ.ʐʘʮʠʣʣʦ3, ɺ.ɼʞ. ʂʦʣʣʠʥʟ5, ɺ.ʕ. ʇʘʚʣʦʚ3, ɸ.ʂ. 

ʍʫʜʦʣʝʡ4, ʊ.ɺ. ʈʦʤʘʥʶʢ2,3, ʉ.ɺ.ʈʫʜʴʢʦ1,2, ʉ.ɻ. ʉʝʨʦʚ2 

 

1ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʄʦʩʢʚʘ 

2ʈʦʩʩʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʅʝʬʪʠ ʠ ɻʘʟʘ ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

3ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ (ʆʀʌɿ) ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

4ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

5ʋʥʠʚʝʨʩʠʪʝʪ ʅʴʶʢʘʩʣʘ, ʅʴʶʢʘʩʣ, ɸʚʩʪʨʘʣʠʷ 

 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʘʪʠʨʦʚʘʥʠʷ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʟ ʧʝʩʯʘʥʠʢʦʚ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʳʝ 

ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʩʪʘʚʷʪ ʧʦʜ ʚʦʧʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʦʣʘʩʩʦʚʦʡ ʧʨʠʨʦʜʝ ʚʩʝʛʦ ʊʝʡʩʢʦ-

ʏʘʧʩʢʦʛʦ ʧʨʦʛʠʙʘ. 

 

ʊʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʊʝʷ ʠ 

ʏʘʧʘ (ʉɺ ɽʥʠʩʝʡʩʢʦʛʦ ʂʨʷʞʘ), ï ʵʪʦ ʙʘʟʘʣʴʥʳʝ ʫʨʦʚʥʠ ʨʘʟʨʝʟʘ ʢʨʫʧʥʦʛʦ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ï ʯʠʥʛʘʩʘʥʩʢʦʡ ʩʝʨʠʠ. ʕʪʫ ʩʝʨʠʶ ʙʳʣʦ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ ʚʝʨʭʥʝʤʫ ʨʠʬʝʶ [1] 

ʠʣʠ ʢ ʥʠʞʥʝʤʫ ʚʝʥʜʫ [5] ʠ ʩʯʠʪʘʪʴ ʤʦʣʘʩʩʦʡ [6], ʟʘʧʦʣʥʷʚʰʝʡ ʪʨʦʛʦʚʳʝ ʧʨʦʛʠʙʳ [5], ʢʦʪʦʨʳʝ 

ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʟʘʧʘʜʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʉʇ) ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʪʘʤ ʢʦʣʣʠʟʠʦʥʥʦ-ʘʢʢʨʝʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ. ʅʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʨʘʩʪʝ ʯʠʥʛʘʩʘʥʩʢʦʡ ʩʝʨʠʠ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦ ʨʘʟʨʝʟʘʤ ʥʘ ʨ.ʏʘʧʘ [4], ʘ ʪʘʢʞʝ ʥʘ ʢʦʨʨʝʣʷʮʠʠ ʪʠʣʣʠʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʚ ʚʝʨʭʘʭ 

ʩʚʦʜʥʦʛʦ ʨʘʟʨʝʟʘ ʯʠʥʛʘʩʘʥʩʢʦʡ ʩʝʨʠʠ (ʯʠʚʠʜʠʥʩʢʘʷ ʩʚʠʪʘ), ʩ ʪʦʣʱʝʡ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ 

ʙʘʟʘʣʴʪʦʠʜʦʚ ʪʨʘʭʠʪʳ (ʩ ʚʦʟʨʘʩʪʦʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ Ar-Ar ʤʝʪʦʜʦʤ ʢʘʢ 703Ñ4 ʤʣʥ ʣʝʪ [1]), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʙʦʣʝʝ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʂʨʷʞʘ (ʨ. 

ɺʦʨʦʛʦʚʢʘ).  

ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʩʦʤʥʝʥʠʝ ʢʘʢ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʨʘʩʪʝ ʩʝʨʠʠ, ʪʘʢ ʠ ʦʙ ʝʝ ʤʦʣʘʩʩʦʚʦʡ ʧʨʠʨʦʜʝ. ɺ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ 

ʨʘʟʨʝʟʝ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘʤʠ ʥʘʡʜʝʥʳ ʦʙʠʣʴʥʳʝ ʦʪʧʝʯʘʪʢʠ Arumberia Banksi, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʚʝʨʭʦʚ ʚʝʨʭʥʝʛʦ ʚʝʥʜʘ (ʚʝʨʭʦʚ ʵʜʠʘʢʘʨʠʷ) ʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ, ʘ 

ʤʘʛʥʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʘ ʩʚʠʪʘ ʷʚʣʷʝʪʩʷ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢʦʪʣʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʘ, ʚʦʟʤʦʞʥʦ, ʠ ʥʠʟʦʚ 

ʣʦʥʪʦʚʘʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺɽʇ [3], ʪ.ʝ. ʚʨʝʤʷ ʝʝ ʥʘʢʦʧʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʦ ʢʦʥʮʦʤ ʚʝʥʜʘ ï 
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ʥʘʯʘʣʦʤ ʢʝʤʙʨʠʷ (Ò555ï540 ʤʣʥ. ʣʝʪ). 

ɻʦʚʦʨʷ ʦ ʤʦʣʘʩʩʦʚʦʡ ʧʨʠʨʦʜʝ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʠʤʝʷ ʚʠʜʫ, ʯʪʦ çʤʦʣʘʩʩʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʨʘʟʤʳʚʘ ʨʘʩʪʫʱʠʭ ʛʦʨʥʳʭ ʧʦʜʥʷʪʠʡ éè [4, ʩʪʨ. 147], ʩʣʝʜʫʝʪ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʣʦʧʘʪʠʥʩʢʘʷ ʩʚʠʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʦʞʝʥʘ ʧʨʦʜʫʢʪʘʤʠ ʵʨʦʟʠʠ ʛʦʨʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ (ʦʨʦʛʝʥʘ), ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʉʇ ʚ ʣʦʧʘʪʠʥʩʢʦʝ ʚʨʝʤʷ. ʊʘʢʠʤ 

ʦʨʦʛʝʥʦʤ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʘʢʢʨʝʮʠʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʨʝʣʠʢʪʳ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʣʘʛʘʶʪ ʟʘʧʘʜʥʳʝ ʟʦʥʳ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʪʝʨʨʝʡʥʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʘʢʢʨʝʪʠʨʦʚʘʥʳ ʢ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʇ 620-600 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ [6]. ɺ ʩʪʨʦʝʥʠʠ ʦʨʦʛʝʥʘ 

ʫʯʘʩʪʚʦʚʘʣʠ ʧʨʝʚʠʜʠʥʩʢʠʝ ʨʠʦʣʠʪʳ (637Ñ5.7 ʤʣʥ ʣʝʪ), ʜʠʦpʠʪ-ʧʣʘʛʠʦʛpʘʥʠʪʳ ʗʛʫʥʦʚcʢʦʛʦ 

(628Ñ3 ʤʣʥ ʣʝʪ) ʠ ʇʦpʦʞʥʠʥcʢʦʛʦ (697Ñ4 ʤʣʥ ʣʝʪ) ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʩ ʚʦʟʨʘʩʪʘʤʠ 850-750 ʤʣʥ. ʣʝʪ [6]. 

ʀʟ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ (ʚ 50 ʤ ʦʪ ʧʦʜʦʰʚʳ, ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜ. 

60Ü20,362Ëʩ.ʰ.; 92Ü34,981Ëʚ.ʜ.) ʠʟ ʨʦʟʦʚʳʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʧʨʦʙʘ ʚʝʩʦʤ 

~1.5 ʢʛ. ɺʳʜʝʣʝʥʠʝ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ (dZr) ʚʳʧʦʣʥʝʥʦ ʚ ʀɻɻɼ ʈɸʅ, ʜʘʣʴʥʝʡʰʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʠ U/Pb-ʠʟʦʪʦʧʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ (LA ICP-MS) ï ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʅʴʶʢʘʩʣʘ 

(ɸʚʩʪʨʘʣʠʷ). ɺʩʝ 100 ʧʦʣʫʯʝʥʥʳʭ U/Pb-ʠʟʦʪʦʧʥʳʭ ʜʘʪʠʨʦʚʦʢ ʠʤʝʶʪ ʜʠʩʢʦʨʜʘʥʪʥʦʩʪʴ ʤʝʥʝʝ 

Ñ10% ʠ ʧʦʧʘʜʘʶʪ ʜʠʘʧʘʟʦʥ ʦʪ 896Ñ51 ʜʦ 2925Ñ38 ʤʣʥ ʣʝʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʫʤʦʤ 

1890 ʤʣʥ ʣʝʪ ʥʘ ʢʨʠʚʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ (ʈʠʩ.).  

ʅʘʣʠʯʠʝ ʪʦʣʴʢʦ dZr ʩ ʚʦʟʨʘʩʪʘʤʠ ʜʨʝʚʥʝʝ ~0.9 ʤʣʨʜ ʣʝʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʦʜʫʢʪʦʚ ʵʨʦʟʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʟʘʧʘʜʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʚ ʣʦʧʘʪʠʥʩʢʦʡ 

ʩʚʠʪʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʚʦʟʨʘʩʪʳ dZr ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʳʤ 

ʚʦʟʨʘʩʪʘʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʬʫʥʜʘʤʝʥʪʘ ʉʇ, ʪ.ʝ. ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʣʦʧʘʪʠʥʩʢʘʷ ʩʚʠʪʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʜʨʝʚʥʝʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʉʇ. ʕʪʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʝ ʢʘʢ ʦ ʤʦʣʘʩʩʝ, 

ʩʣʦʞʝʥʥʦʡ ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʤʳʚʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʦʨʦʛʝʥʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʚʦʟʨʘʩʪʳ dZr ʠʟ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʜʨʫʛʠʤ 

ʩʚʠʪʘʤ (ʢʘʨʴʝʨʥʦʡ ʠ ʯʠʚʠʜʠʥʩʢʦʡ) ʯʠʥʛʘʩʘʥʩʢʦʡ ʩʝʨʠʠ [2], ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, 

ʯʪʦ ʧʠʪʘʶʱʝʡ ʧʨʦʚʠʥʮʠʝʡ ʜʣʷ ʥʠʭ ʙʳʣʘ ʉʇ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ ʩʪʘʚʷʪ ʧʦʜ 

ʚʦʧʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʦʣʘʩʩʦʚʦʡ ʧʨʠʨʦʜʝ ʚʩʝʛʦ ʊʝʡʩʢʦ-ʏʘʧʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺʦʟʤʦʞʥʦ, ʯʪʦ 

ʧʦʨʦʜʳ ʣʦʧʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʨʘʟʤʳʚʝ ʢʦʤʧʣʝʢʩʦʚ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ 

ʉʇ, ʥʘʜʚʠʥʫʪʳʭ ʥʘ ʥʝʝ ʚ ʧʦʟʜʥʝʤ ʥʝʦʧʨʦʪʝʨʦʟʦʝ. ʆʜʥʘʢʦ ʜʣʷ ʥʘʜʝʞʥʳʭ ʚʳʚʦʜʦʚ ʥʫʞʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪʳ ˉ12-05-00403, 

13-05-12030, 15-35-21059) ʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ï ʜʦʛʦʚʦʨ ˉ 14.Z50.31.0017 (ʀʌɿ ʈɸʅ) ʠ 

ʛʨʘʥʪ 2330 (ʈɻʋ ʠʤ. ʀ.ʄ.ɻʫʙʢʠʥʘ), ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʘ ʉʇʙɻʋ ˉ 3.38.137.2014. ʆʙʨʘʙʦʪʢʘ 
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ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʫʙʣʠʢʘʮʠʠ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ 

14-27-00058, ɻʀʅ ʈɸʅ). 
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ʈʘʩʩʤʦʪʨʝʥ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ ʥʘ 

ʰʝʣʴʬʝ ɺʴʝʪʥʘʤʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ ʩʦʩʪʘʚʝ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ, ʫʩʣʦʚʠʷʭ ʠ 

ʦʙʩʪʘʥʦʚʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ.  

 

ɺ 13-ʤ ʨʝʡʩʝ ʅʀʉ çɺʫʣʢʘʥʦʣʦʛè (1982 ʛ.) ʥʘ ʰʝʣʴʬʝ ɺʴʝʪʥʘʤʘ (ʖʞʥʦ-ʂʠʪʘʡʩʢʦʝ 

ʤʦʨʝ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʨʝʘʣʴʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ, 

ʚʢʣʶʯʘʶʱʝʡ ʛʨʫʧʧʫ ʦʩʪʨʦʚʦʚ ʌʫ-ʂʫʡ ï ʂʘʪʫʠʢ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʩʷ 

ʦʙʰʠʨʥʳʡ ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʧʝʪʨʦʭʠʤʠʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ [2-4 ʠ ʜʨ.], ʘ ʚʦʪ 

ʜʘʥʥʳʝ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʦʩʘʜʦʯʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʀʟʫʯʝʥʥʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʖʞʥʦ-ʂʠʪʘʡʩʢʦʛʦ 

ʤʦʨʷ, ʧʨʦʪʷʛʠʚʘʷʩʴ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 80-90 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 10-25 ʢʤ [1]. 

ɿʦʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʢʘʡʥʦʟʦʡʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʠʤʠ ʤʦʥʦʛʝʥʥʳʤʠ, ʦʜʥʦʘʢʪʥʳʤʠ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʤʠ ʥʘʟʝʤʥʳʤʠ ʠ ʧʦʜʚʦʜʥʳʤʠ ʚʫʣʢʘʥʘʤʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ 

ʥʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʤ ʬʫʥʜʘʤʝʥʪʝ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [2, 3]. 

ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʟʜʝʩʴ ʦʙʩʪʘʥʦʚʢʘʤʠ ʨʘʩʪʷʞʝʥʠʷ ʠ 

ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ [1]. ʇʦʩʣʝʜʥʠʤ ʜʦʩʪʦʚʝʨʥʳʤ ʠʟʚʝʨʞʝʥʠʝʤ ʚ 

ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʡ ʟʦʥʳ ʙʳʣʦ ʠʟʚʝʨʞʝʥʠʝ 1923 ʛʦʜʘ ʧʦʜʚʦʜʥʦʛʦ ʚʫʣʢʘʥʘ ʀʣʴ-ʜʝ-ʉʘʥʜʨ,  

ɻʨʫʧʧʘ ʦʩʪʨʦʚʦʚ ʌʫ-ʂʫʡ ï ʂʘʪʫʠʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʙʩʪʚʝʥʥʦ ʦ. ʌʫ-ʂʫʡ, ʨʘʟʤʝʨʦʤ 

7.5 ʢʤ ʥʘ 4 ʢʤ, ʠ ʥʝʩʢʦʣʴʢʦ ʤʝʣʢʠʭ ʦʩʪʨʦʚʦʚ (ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ʂʘʪʫʠʢ, ʉʘʧʘʪʝ) ʜʣʠʥʥʦʡ ʜʦ 

700 ʤ ʠ ʚʳʩʦʪʦʡ ʜʦ 111 ʤ. ʆʩʪʨʦʚʘ ʠʤʝʶʪ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠ ʩʣʦʞʝʥʳ ʧʘʯʢʘʤʠ 

ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʫʬʦʚ, ʨʘʟʤʝʨʥʦʩʪʴʶ ʦʪ ʘʣʝʚʨʠʪʦʚʳʭ ʜʦ ʩʨʝʜʥʝʧʩʝʬʠʪʦʚʳʭ. 

ʄʦʱʥʦʩʪʠ ʧʘʯʝʢ ʥʝ ʙʦʣʝʝ 100 ʤ. ʇʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʧʦʨʦʜ ʨʘʩʩʝʷʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʦʤʙʳ ʠ 

ʦʙʣʦʤʢʠ ʙʘʟʘʣʴʪʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʩʪʨʦʝʥʠʠ ʦ-ʚʦʚ ʌʫ-ʂʫʡ ʠ ɹʦʣ. ʂʘʪʫʠʢ ʫʯʘʩʪʚʫʶʪ 

ʤʘʣʦʤʦʱʥʳʝ ʧʦʪʦʢʠ ʘʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʚ. ɺʦʟʨʘʩʪ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ K-Ar 

ʜʘʪʠʨʦʚʢʘʤ ʙʘʟʘʣʴʪʦʚ ï ʤʦʣʦʞʝ 0.6 ʤʣʥ ʣʝʪ [3]. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʦ. ʌʫ-ʂʫʡ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʪʘ çʧʣʘʱʝʤè ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʭ ʨʳʭʣʳʭ ʣʠʙʦ 

ʩʣʘʙʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 2-3 ʤ. 
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ʇʝʩʯʘʥʳʝ ʧʦʨʦʜʳ ʦ. ʌʫ-ʂʫʡ ʦʪ ʤʝʣʢʦ- ʜʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ, ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʳ ʠ 

ʦʢʘʪʘʥʳ. ʇʦ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʢ ʘʨʢʦʟʘʤ (ʢʚʘʨʮʘ 58ï65%, ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʂʇʐ ʠ, ʨʝʞʝ, ʢʠʩʣʳʝ ʧʣʘʛʠʦʢʣʘʟʳ 20ï26%, ʦʙʣʦʤʢʦʚ 

ʢʠʩʣʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʜʦ 18%). ɺ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʛʣʘʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʤʠʥʝʨʘʣʳ ʩʠʘʣʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ (ʜʦ 95%): ʮʠʨʢʦʥ, ʪʫʨʤʘʣʠʥ, ʛʨʘʥʘʪ, ʩʬʝʥ, 

ʨʫʪʠʣ, ʠʣʴʤʝʥʠʪ, ʣʝʡʢʦʢʩʝʥ, ʘʧʘʪʠʪ, ʜʠʩʪʝʥ, ʘʥʘʪʘʟ, ʩʠʣʣʠʤʘʥʠʪ, ʩʪʘʚʨʦʣʠʪ, ʘʥʜʘʣʫʟʠʪ ʠ 

ʙʨʫʢʠʪ. ʊʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʨʢʦʥʦʚ, ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʣʴʤʝʥʠʪʘ ʠ ʣʝʡʢʦʢʩʝʥʘ, 

ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʡ ʘʩʩʦʮʠʘʮʠʡ ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʦʙʣʦʤʦʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣʘ ʨʘʟʤʳʚʘʚʰʘʷʩʷ ʧʘʩʩʠʚʥʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ 

ʦʢʨʘʠʥʘ, ʩʣʦʞʝʥʥʘʷ ʛʨʘʥʠʪʦʠʜʘʤʠ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʣʦʤʦʯʥʳʭ ʛʨʘʥʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʠʩʪʦʯʥʠʢʘʤʠ ʙʳʣʠ ʢʠʩʣʳʝ 

ʠʟʚʝʨʞʝʥʥʳʝ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʠ ʵʢʣʦʛʠʪʦʚʦʡ 

ʬʘʮʠʷʤ ʤʝʪʘʤʦʨʬʠʟʤʘ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʝʩʯʘʥʠʢʠ ʙʣʠʟʢʠ ʢ ʠʟʚʝʨʞʝʥʥʳʤ ʧʦʨʦʜʘʤ 

ʨʠʦʣʠʪ-ʛʨʘʥʠʪʥʦʛʦ ʨʷʜʘ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʫʙʘʨʢʦʟʘʤ. ʇʦ ʣʠʪʦʭʠʤʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʴʶ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʦʣʴʶ ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʠʘʣʠʯʝʩʢʦʡ 

ʢʣʘʩʪʠʢʠ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʢʣʘʩʪʠʢʠ ʙʳʣʠ ʢʠʩʣʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʟʨʝʣʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʦʙʩʪʘʥʦʚʢʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʚ ʦʙʣʘʩʪʷʭ ʧʠʪʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʩʠʚʥʳʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʦʢʨʘʠʥʘʤ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʈɿʕ ʧʝʩʯʘʥʳʝ 

ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʤʝʨʝʥʥʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ 

ʥʝʚʳʩʦʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʣʝʛʢʠʭ ʣʘʥʪʘʥʦʠʜʦʚ ʢ ʪʷʞʝʣʳʤ ([La/Yb]n=7.3-8.7), ʘ ʪʘʢʞʝ 

ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʝʚʨʦʧʠʝʚʦʡ ʘʥʦʤʘʣʠʝʡ (Eu/Eu*=0.60-0.73). ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ PAAS ʦʥʠ ʦʙʝʜʥʝʥʳ ʢʘʢ ʣʝʛʢʠʤʠ, ʪʘʢ ʠ ʪʷʞʝʣʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʦʪ 2 ʜʦ 5 ʨʘʟ). 

ɸʥʘʣʠʟ ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʜʢʠ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʚ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜ ʦʙ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘ ʩʯʝʪ 

ʨʘʟʨʫʰʝʥʠʷ ʢʠʩʣʳʭ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʚʰʠʭ ʟʨʝʣʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʢʦʨʫ, ʘ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʙʣʘʩʪʷʭ ʧʠʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʩʠʚʥʳʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʦʢʨʘʠʥʘʤ. 

ʊʫʬʳ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʦʩʪʨʦʚʦʚ ʦʪ ʢʨʫʧʥʦʘʣʝʚʨʠʪʦʚʳʭ ʜʦ ʩʨʝʜʥʝʧʩʝʬʠʪʦʚʳʭ. 

ʆʙʣʦʤʢʠ ʦʙʳʯʥʦ ʫʛʣʦʚʘʪʳʝ ʠ ʫʛʣʦʚʘʪʦ-ʦʢʘʪʘʥʥʳʝ. ʇʦ ʩʦʩʪʘʚʫ ʧʨʝʦʙʣʘʜʘʶʪ 

ʣʠʪʦʢʣʘʩʪʠʯʝʩʢʠʝ ʠ ʚʠʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʨʘʟʥʦʩʪʠ, ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʝ. 

ʆʙʣʦʤʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʘʣʴʪʘʤʠ ʠ ʪʫʬʘʤʠ. ʉʪʝʢʣʦ ʦʙʳʯʥʦ ʞʝʣʪʦʚʘʪʦʝ, ʠʥʦʛʜʘ ʙʫʨʦʝ, 

ʧʫʟʳʨʠʩʪʦʝ ʣʠʙʦ ʚʦʣʦʢʥʠʩʪʦʝ. ʉʨʝʜʠ ʤʠʥʝʨʘʣʦʚ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʧʣʘʛʠʦʢʣʘʟʳ, ʦʣʠʚʠʥ ʠ ʧʠʨʦʢʩʝʥʳ. ɺ ʪʫʬʘʭ ʦ. ʌʫ-ʂʫʡ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʫʛʣʦʚʘʪʳʝ ʠ ʫʛʣʦʚʘʪʦ-ʦʢʘʪʘʥʥʳʝ ʟʝʨʥʘ ʢʚʘʨʮʘ. ʇʣʦʭʘʷ ʩʦʨʪʠʨʦʚʘʥʥʦʩʪʴ ʠ ʦʢʘʪʘʥʥʦʩʪʴ 
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ʧʠʨʦʢʣʘʩʪʠʢʠ, ʦʙʳʯʥʘʷ ʛʨʘʜʘʮʠʦʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʝʱʠʥ 

ʫʩʳʭʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʧʦʨʦʜ ʚ ʩʫʙʘʵʨʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʙʣʠʟʠ ʦʪ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɺ ʪʫʬʘʭ ʩʨʝʜʠ ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʦʚ 

ʛʦʩʧʦʜʩʪʚʫʝʪ ʦʣʠʚʠʥ (ʜʦ 99%), ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʧʠʨʦʢʩʝʥʦʚ, ʤʘʛʥʝʪʠʪʘ, ʘʤʬʠʙʦʣʦʚ, ʭʨʦʤʠʪʘ 

ʠ ʵʧʠʜʦʪʘ. ʆʣʠʚʠʥʳ ʧʦ ʩʦʩʪʘʚʫ ʦʪʚʝʯʘʶʪ ʬʦʨʩʪʝʨʠʪʫ ʠ ʛʦʨʪʦʥʦʣʠʪʫ ʠ ʠʜʝʥʪʠʯʥʳ ʤʠʥʝʨʘʣʘʤ 

ʠʟ ʙʘʟʘʣʴʪʦʚ ʦ. ʌʫ-ʂʫʡ ʠ ʚʫʣʢʘʥʘ ʀʣʴ-ʜʝ-ʉʘʥʜʨ [3]. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʪʫʬʳ ʦ. ʌʫ-

ʂʫʡ ʠ ʦʩʪʨʦʚʦʚ ʂʘʪʫʠʢ ʠʤʝʶʪ ʢʘʢ ʩʭʦʜʩʪʚʦ, ʪʘʢ ʠ ʨʘʟʣʠʯʠʷ. ɼʣʷ ʚʩʝʭ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ 

ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʠ ʥʝʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʝ TiO2, Al 2O3, FeO ʠ K2O. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʪʫʬʘʭ ʦ. 

ʌʫ-ʂʫʡ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ SiO2, ʤʝʥʴʰʝ Fe2O3, MgO ʠ Na2O. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʭ ʟʘʤʝʪʥʳ 

ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʜʫʣʝʡ. ʈʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʧʦʨʦʜʘʭ ʦ. 

ʌʫ-ʂʫʡ ʧʨʠʤʝʩʠ ʢʩʝʥʦʛʝʥʥʦʛʦ ʢʚʘʨʮʘ, ʘ ʪʘʢʞʝ ʚʦʟʜʫʰʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʧʠʨʦʢʣʘʩʪʠʢʠ 

ʧʨʠ ʧʝʨʝʥʦʩʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʚ ʢʦʥʝʯʥʦʤ ʧʨʦʜʫʢʪʝ ʜʦʣʠ ʩʪʝʢʣʘ, ʩʦʜʝʨʞʘʥʠʷ 

MgO ʠ ʩʫʤʤʳ ʱʝʣʦʯʝʡ ʠ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ SiO2 [5]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʙʦʣʴʰʫʶ ʫʜʘʣʝʥʥʦʩʪʴ ʦʩʪʨʦʚʦʚ ʂʘʪʫʠʢ ʦʪ ʮʝʥʪʨʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʠʟʚʝʨʞʝʥʠʡ. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʦʩʪʘʚʦʚ ʪʫʬʦʚ ʠ ʚʫʣʢʘʥʠʪʦʚ ɺʴʝʪʥʘʤʘ [4] ʚʳʷʚʣʷʝʪʩʷ ʠʭ 

ʙʣʠʟʦʩʪʴ ʢ ʨʘʟʚʠʪʳʤ ʚ ʵʪʦʡ ʟʦʥʝ ʙʘʟʘʣʴʪʘʤ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚʦʡ-ʪʨʘʭʠʪʦʚʦʡ ʠ ʱʝʣʦʯʥʦ-

ʙʘʟʘʣʴʪʦʚʦʡ ʩʝʨʠʡ. ʉʦʜʝʨʞʘʥʠʷ ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʫʬʘʭ ʙʣʠʟʢʠ. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʪʠʧʥʳʤʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʩʧʝʢʪʨʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʜʦʚʦʣʴʥʦ 

ʚʳʩʦʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʣʝʛʢʠʭ ʣʘʥʪʘʥʦʠʜʦʚ ʢ ʪʷʞʝʣʳʤ ([La/Yb]n=12.83-16.0), ʘ ʪʘʢʞʝ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʥʦʡ ʝʚʨʦʧʠʝʚʦʡ ʘʥʦʤʘʣʠʝʡ (Eu/Eu*=0.77-0.98). ʊʘʢʦʡ ʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʩʴʤʘ 

ʩʭʦʜʝʥ ʩ ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ ʚ ʙʘʟʘʣʴʪʘʭ ʦʩʪʨʦʚʘ ʌʫ-ʂʫʡ ʠ ʧʦʜʚʦʜʥʦʛʦ ʚʫʣʢʘʥʘ 

ʀʣʴ-ʜʝ-ʉʘʥʜʨ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʥʫʪʨʠʧʣʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʟʜʝʩʴ ʦʙʩʪʘʥʦʚʢʘʤʠ ʨʘʩʪʷʞʝʥʠʷ [4]. 
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ʆʙʦʙʱʝʥʠʝ ʥʘʢʦʧʣʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʦ U-

Pb-ʠʟʦʪʦʧʥʳʭ ʚʦʟʨʘʩʪʘʭ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʠ ʧʘʣʝʦʟʦʷ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʠʥʪʝʨʚʘʣʝ 1750ï250 ʤʣʥ ʣʝʪ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʧʝʩʯʘʥʦʛʦ çʢʨʘʪʦʥʦʛʝʥʥʦʛʦè 

ʤʘʪʝʨʠʘʣʘ ʚ ʙʘʩʩʝʡʥʳ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ɺɽʇ ʠ ʋʨʘʣʘ ʚʳʩʪʫʧʘʣʘ ʠʤʝʥʥʦ ʧʣʘʪʬʦʨʤʘ. 

çʊʝʢʪʦʛʝʥʥʳʝ ʧʝʩʢʠè ʚ ʩʦʩʪʘʚʝ ʦʩʘʜʦʯʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʪʦʣʴʢʦ ʚ 

ʧʦʟʜʥʝʤ ʚʝʥʜʝ ʠ ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʠ ʧʘʣʝʦʟʦʷ.  

 

ʆʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ɺɽʇ) ʠ ʋʨʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ. ʇʦʷʚʣʝʥʠʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʦ U-Pb-ʠʟʦʪʦʧʥʳʭ ʚʦʟʨʘʩʪʘʭ 

ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ (dZR) ʠʟ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʠ ʧʘʣʝʦʟʦʷ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ, 

ʩʦʟʜʘʣʦ ʥʦʚʫʶ ʬʘʢʪʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʦʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 1.5 ʤʣʨʜ ʣʝʪ. 

ɺ ʧʝʩʯʘʥʠʢʘʭ ʦʩʥʦʚʘʥʠʷ ʘʡʩʢʦʡ ʩʚʠʪʳ ʖʞʥʦʛʦ ʋʨʘʣʘ (RF1) ʜʦʤʠʥʠʨʫʶʪ dZR ʩ 

ʧʘʣʝʦPR ʚʦʟʨʘʩʪʘʤʠ; ʥʘ ʜʦʣʶ AR ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ~17%. ɿʘʣʦʞʝʥʠʝ ʘʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʪʘʜʠʡ ʩʙʦʨʢʠ ʂʦʣʫʤʙʠʠ, ʢʦʛʜʘ ʛʝʥʝʨʠʨʦʚʘʣʠʩʴ ʢʠʩʣʳʝ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʨʦʜʠʪʝʣʴʩʢʠʝ ʜʣʷ ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʘʤʠ, ʥʝʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʠʤʠ 

ʚʦʟʨʘʩʪ ʩʝʜʠʤʝʥʪʘʮʠʠ ʘʡʩʢʦʡ ʩʚʠʪʳ. ʇʩʘʤʤʠʪʳ ʣʝʤʝʟʠʥʩʢʦʡ ʧʦʜʩʚʠʪʳ ʟʠʣʴʤʝʨʜʘʢʩʢʦʡ ʩʚʠʪʳ 

(ʥʠʟʳ RF3) ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʝʦPR ʠ ʥʝʦAR dZR (ʩʤ. ʨʠʩʫʥʦʢ). 

ʉʭʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠʩʫʱʝ ʧʝʩʯʘʥʠʢʘʤ ʪʘʥʠʥʩʢʦʡ ʩʚʠʪʳ (ʥʠʟʳ V1) ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. 

ʉʧʝʢʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ U-Pb-ʚʦʟʨʘʩʪʦʚ dZR ʚ ʧʦʨʦʜʘʭ ʪʘʥʠʥʩʢʦʡ ʠ ʘʡʩʢʦʡ ʩʚʠʪ ʧʦʭʦʞʠ, ʘ 

ʟʥʘʯʝʥʠʝ KS-ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʩʪʠʛʘʝʪ 0.201. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʘʥʠʥʩʢʘʷ ʩʚʠʪʘ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʨʘʟʤʳʚʘ ʨʠʬʝʡʩʢʠʭ ʦʩʘʜʦʯʥʳʭ 
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ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʩʘʤʤʠʪʳ ʢʝʨʥʦʩʩʢʦʡ ʩʚʠʪʳ (ʚʝʨʭʠ V1), ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ 

ʧʘʣʝʦPR ʠ ʤʝʟʦPR dZR; ʥʘ ʜʦʣʶ ʤʝʟʦ- ʠ ʥʝʦAR ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʭʦʜʠʪʩʷ ~15%. ɺ ʧʝʩʯʘʥʠʢʘʭ 

ʙʘʩʠʥʩʢʦʡ ʠ ʢʫʢʢʘʨʘʫʢʩʢʦʡ ʩʚʠʪ ʚʝʨʭʥʝʛʦ ʚʝʥʜʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʜʦʣʷ AR ʠ ʧʘʣʝʦPR dZR 

ʩʦʩʪʘʚʣʷʝʪ ~34 ʠ 30%, ʪʦʛʜʘ ʢʘʢ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦ- ʠ ʥʝʦPR ʢʨʠʩʪʘʣʣʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʧʦʟʜʥʝʤ ʚʝʥʜʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʠʣʘʩʴ: ʚ 

ʙʘʩʩʝʡʥʳ ʩʪʘʣ ʧʦʩʪʫʧʘʪʴ ʤʘʪʝʨʠʘʣ, ʩʦʜʝʨʞʘʱʠʡ dZR ʩ ʤʝʟʦ- ʠ ʨʘʥʥʝʥʝʦPR ʚʦʟʨʘʩʪʘʤʠ, ʘ ʚ 

ʢʦʥʮʝ ʚʝʥʜʘ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʪʘʢʘʪʠʥʩʢʦʡ ʩʚʠʪʳ (D1), 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʧʦʨʦʜʳ ʚʝʥʜʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʝʟʦ- ʠ ʥʝʦAR, ʘ ʪʘʢʞʝ ʧʘʣʝʦPR (52%) dZR. ɺ 

ʩʧʝʢʪʨʝ ʚʦʟʨʘʩʪʦʚ dZR ʠʟ ʧʝʩʯʘʥʠʢʦʚ ʪʘʢʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʥʠ ʧʨʦʜʫʢʪʦʚ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʟʦPR ʦʨʦʛʝʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ V2 ʪʦʣʱʘʭ ʉʨʝʜʥʝʛʦ ʠ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʥʠ 

ʧʨʦʜʫʢʪʦʚ ʧʨʦʪʦʫʨʘʣʴʩʢʦʡ ʦʨʦʛʝʥʠʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ú3-ʆ1 ʧʝʩʯʘʥʠʢʘʭ ʤʘʥʠʪʘʥʳʨʜʩʢʦʡ 

ʠ ʧʦʛʫʨʝʡʩʢʦʡ ʩʚʠʪ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ. U-Pb-ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ dZR ʠʟ ʧʝʩʯʘʥʠʢʦʚ 

ʪʘʢʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ʧʦʜʦʙʝʥ ʩʧʝʢʪʨʫ dZR ʠʟ ʣʝʤʝʟʠʥʩʢʦʡ ʧʦʜʩʚʠʪʳ (KS-ʢʦʵʬʬʠʮʠʝʥʪ = 

0.387) ʠ ʩʭʦʞ ʩʦ ʩʧʝʢʪʨʦʤ ʚʦʟʨʘʩʪʦʚ dZR ʠʟ ʧʦʨʦʜ ʪʘʥʠʥʩʢʦʡ ʩʚʠʪʳ (KS-ʢʦʵʬʬʠʮʠʝʥʪ = 

0.296). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʩʭʦʜʩʪʚʝ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ, ʷʚʣʷʚʰʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʩʚʠʪ, ʠ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʚʦʟʤʦʞʥʦʡ ʧʠʪʘʶʱʝʡ ʧʨʦʚʠʥʮʠʠ ʜʣʷ ʪʘʢʘʪʠʥʩʢʦʡ ʩʚʠʪʳ ï ʉɺ ʯʘʩʪʴ ɺʦʣʛʦ-ʋʨʘʣʠʠ. ʉʨʝʜʠ 

U-Pb-ʠʟʦʪʦʧʥʳʭ ʜʘʪʠʨʦʚʦʢ dZR ʠʟ ʧʝʩʯʘʥʠʢʦʚ ʪʘʪʘʨʩʢʦʛʦ ʷʨʫʩʘ ɹʝʣʴʩʢʦʡ ʚʧʘʜʠʥʳ 

ʜʦʤʠʥʠʨʫʶʪ ʤʝʟʦPR ʢʨʠʩʪʘʣʣʳ ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʠ ʧʘʣʝʦPR ʟʝʨʝʥ, ʪ.ʝ. ʧʨʦʜʫʢʪʦʚ 

ʨʘʟʨʫʰʝʥʠʷ PZ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ ʋʨʘʣʴʩʢʦʛʦ ʦʨʦʛʝʥʘ, ʚ ʵʪʠʭ ʧʝʩʯʘʥʠʢʘʭ ʬʘʢʪʠʯʝʩʢʠ ʥʝʪ. 

ʇʝʩʯʘʥʠʢʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ ʪʦʡ ʞʝ ʩʪʨʫʢʪʫʨʳ, ʥʘʧʨʦʪʠʚ, ʩʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʤʘʪʝʨʠʘʣʦʤ 

ʨʘʟʨʫʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦ ʫʨʘʣʴʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʶʪ 

dZR ʩ ʚʦʟʨʘʩʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ ʦʨʦʛʝʥʘ ʇʨʦʪʦʫʨʘʣʠʜ-ʊʠʤʘʥʠʜ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʠʥʪʝʨʚʘʣʝ 1750ï250 ʤʣʥ ʣʝʪ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ 

ʧʝʩʯʘʥʦʛʦ çʢʨʘʪʦʥʦʛʝʥʥʦʛʦè ʤʘʪʝʨʠʘʣʘ ʚ ʙʘʩʩʝʡʥʳ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ 

ɺɽʇ ʠ ʋʨʘʣʘ ʚʳʩʪʫʧʘʣʘ ʠʤʝʥʥʦ ʧʣʘʪʬʦʨʤʘ. çʊʝʢʪʦʛʝʥʥʳʝ ʧʝʩʢʠè ʚ ʩʦʩʪʘʚʝ ʦʩʘʜʦʯʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʪʦʣʴʢʦ ʚ ʧʦʟʜʥʝʤ ʚʝʥʜʝ ʠ 

ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʠ ʧʘʣʝʦʟʦʷ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʆʅ ʈʌ: ʜʦʛʦʚʦʨ ˉ 

14.Z50.31.0017 ʠ ʛʨʘʥʪ 2330. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ 

ʚʦʟʨʘʩʪʘʤ ʜʝʪʨʠʪʥʳʭ ʮʠʨʢʦʥʦʚ ʠʟ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʪʦʣʱ ʟʘʧʘʜʘ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ ʟʘʧʘʜʘ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʛʨʘʥʪ 14-27-

00058). 
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ʈʠʩʫʥʦʢ 1 - ʎʠʢʣʦʛʨʘʤʤʳ ʠ ʛʨʘʬʠʢʠ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ U-Pb-ʠʟʦʪʦʧʥʳʭ ʚʦʟʨʘʩʪʦʚ dZR ʠʟ 

ʧʝʩʯʘʥʠʢʦʚ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ. ʉʝʨʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʧʦʢʘʟʘʥʳ ʚʦʟʨʘʩʪʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʨʦʛʝʥʦʚ: 

ʋʨʆ ï ʋʨʘʣʴʩʢʦʛʦ, ʇʊʆ ï ʇʨʦʪʦʫʨʘʣʴʩʢʦ-ʊʠʤʘʥʩʢʦʛʦ, ʉʅʆ (ɻʆ) ï ʉʚʝʢʦ-ʅʦʨʚʝʞʩʢʦʛʦ (ɻʨʝʥʚʠʣʴʩʢʦʛʦ) ʠ 

ʩʧʘʷʚʰʠʭ ʂʦʣʫʤʙʠʶ 
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ʇɽʉʏɸʅʓɽ ʊɽʃɸ-ʃʀʊʆʃʆɻʀʏɽʉʂʀɽ ʃʆɺʋʐʂʀ ʋɺ 

ɺ ʇɸʃɽʆɻɽʆɻʈɸʌʀʏɽʉʂʆʁ ɼʀʅɸʄʀʂɽ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʂɸʄɽʅʅʆʋɻʆʃʔʅʓʍ ʆʊʃʆɾɽʅʀʁ  ʉɽɺɽʈʆ-ɼʆʅɹɸʉʉʂʆɻʆ ʈɽɻʀʆʅɸ 

ɸ. ʇ. ʄʫʨʳʛʠʥ,  ɻ. ʅ. ʇʨʦʟʦʨʦʚʘ 

 

ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʚʦʜʫ ʦ ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ; ʚ ʨʘʟʨʝʟʘʭ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ  ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ ʧʣʘʩʪʳ ʠ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ ʧʣʘʩʪʦʚ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʥʦ ʯʘʩʪʦ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʜʠʩʢʨʝʪʥʦʩʪʴ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʝʨʪʠʢʘʣʴʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ 

ʠ ʥʘʩʳʱʝʥʠʝ.  

 

ʆʩʥʦʚʥʳʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʉʝʚʝʨʦ-ɼʦʥʙʘʩʩʢʦʛʦ ʅɻʈ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ 

ʬʦʨʤʘʮʠʠ ʢʘʨʙʦʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʶʛʝ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʚ ɼʦʥʙʘʩʩʝ. ʆʥʠ 

ʩʣʦʞʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ, ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʛʣʠʥʘʤʠ,  ʘʨʛʠʣʣʠʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ-ʤʘʨʢʝʨʦʚ ʠ ʧʣʘʩʪʘʤʠ ʫʛʣʝʡ.  ʆʪʣʦʞʝʥʠʷ ʬʦʨʤʘʮʠʠ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʧʝʨʝʨʳʚʦʤ ʧʦʜʩʪʠʣʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʦʡ ʚʝʨʭʥʝʪʫʨʥʝʡʩʢʦ-ʥʠʞʥʝʙʘʰʢʠʨʩʢʦʡ 

ʬʦʨʤʘʮʠʝʡ. ʇʦʢʨʳʚʘʝʪʩʷ ʦʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (ʚʝʨʭʥʠʡ, ʥʠʞʥʠʡ ʤʝʣ, ʪʨʠʘʩ, 

ʧʝʨʤʴ), ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ  ʧʦʩʣʝ ʦʯʝʥʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʝʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ.   

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ  ʧʨʦʛʥʦʟʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ, ʧʝʨʩʧʝʢʪʠʚ ʠʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ  ʜʝʪʘʣʴʥʳʝ ʬʘʮʠʘʣʴʥʳʝ ʦʙʩʪʘʥʦʚʢʠ.  ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʘʥʘ ʥʘ  ɻʀʉ-ʬʘʮʠʘʣʴʥʦʤ ʘʥʘʣʠʟʝ.  ʂ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʭ ʘʥʘʣʠʟʘ (ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ, ʪʝʢʩʪʫʨʥʳʡ ʘʥʘʣʠʟʳ, ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʜʠʘʛʨʘʤʤʳ ʠ ʧʦʣʠʛʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʜʦʙʘʚʣʝʥ ʙʦʣʴʰʦʡ ʙʣʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ ʬʘʮʠʷʭ ʠ ʠʭ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʉʝʚʝʨʦ-ɼʦʥʙʘʩʩʢʦʛʦ ʅɻʈ. 

ʈʝʟʫʣʴʪʘʪʳ ɻʀʉ-ʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ. 

ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ  ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʤʝʥʝʥʳ ʚ 

ʜʠʘʛʨʘʤʤʘʭ ʃ.ɹ. ʈʫʭʠʥʘ, ɻ.ʌ.ʈʦʞʢʦʚʘ, ʂ.ʂ.ɻʦʩʪʠʥʮʝʘ ʠ ʤʥ.ʜʨ. ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʣʷ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ (ʂʦʪʝʣʴʥʠʢʦʚ ɹ.ʅ.,1989), ʯʪʦ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʧʦʣʠʛʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʕʇʈ) ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ 

ʩʪʨʫʢʪʫʨʫ ʦʩʘʜʢʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʯʘʥʠʢʦʤ ʛʦʨʠʟʦʥʪʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ); ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʨʫʢʪʫʨʘ ʧʝʩʯʘʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʛʝʥʝʟʠʩʦʤ, 

ʬʘʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʝʜʠʤʝʥʪʘʮʠʠ.  ʕʤʧʠʨʠʯʝʩʢʠʝ ʧʦʣʠʛʦʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʢʫʤʫʣʷʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʝʩʯʘʥʠʢʦʚ ʨʝʛʠʦʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʫʩʣʦʚʠʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʦʩʘʜʢʦʚ ð 

ʨʠʩ. 1. 
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ɺ ʨʝʛʠʦʥʝ ʥʘʩʪʘʝʪ ʧʝʨʠʦʜ ʰʠʨʦʢʦʛʦ ʧʨʦʛʥʦʟʘ, ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʥʝʩʪʨʫʢʪʫʨʥʳʭ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ (ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ) ʣʦʚʫʰʝʢ ʟʘʣʝʞʝʡ ʋɺ. ʕʪʘ ʧʨʠʢʣʘʜʥʘʷ ʟʘʜʘʯʘ 

ʨʘʙʦʪʘʝʪ ʪʘʢʞʝ ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʩʯʘʥʳʭ ʪʝʣ,  

ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ ʜʠʩʢʨʝʪʥʦʛʦ ʦʙʣʠʢʘ, ʧʣʦʪʥʦʩʪʴ ʟʘʧʦʣʥʝʥʠʷ  ʧʝʩʯʘʥʳʤʠ ʪʝʣʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʜʠʥʘʤʠʢʝ ʤʠʛʨʘʮʠʠ ʋɺ. 

ʇʦʩʪʨʦʝʥʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʚʨʝʤʝʥʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʝʩʯʘʥʠʢʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʩʯʘʥʳʭ ʪʝʣ, ʦʮʝʥʢʠ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʣʣʝʢʪʦʨʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʫʩʣʦʚʠʡ ʤʠʛʨʘʮʠʠ ʬʣʶʠʜʦʚ ʚ ʩʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ. ʅʘ ʬʦʥʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʚʳʷʚʣʝʥʳ ʠ ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʟʦʥʘʣʴʥʳʝ ʠ 

ʣʦʢʘʣʴʥʳʝ ʧʘʣʝʦʬʘʮʠʘʣʴʥʳʝ  ʦʙʩʪʘʥʦʚʢʠ ʥʘʢʦʧʣʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚ: ʬʘʮʠʠ ʧʝʩʢʦʚ ʨʘʟʣʠʚʦʚ, 

ʧʦʡʤ (ʠ ʙʝʨʝʛʦʚʳʭ ʚʘʣʦʚ); ʨʫʩʝʣ ʨʝʢ ʠ ʨʫʩʣʦʚʳʭ ʚʘʣʦʚ; ʨʝʯʥʳʭ ʜʝʣʴʪ; ʨʝʛʨʝʩʩʠʚʥʳʭ 

ʚʜʦʣʴʙʝʨʝʛʦʚʳʭ ʙʘʨʦʚ ʠ ʧʦʜʚʦʜʥʳʭ ʚʘʣʦʚ; ʧʨʠʣʠʚʥʳʭ ʪʝʯʝʥʠʡ,  ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ ð ʨʠʩ. 2. 

 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʥʘʢʦʧʣʝʥʠʷ 

ʧʝʩʯʘʥʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ; ʚ ʨʘʟʨʝʟʘʭ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ  ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ ʧʣʘʩʪʳ ʠ 

ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ ʧʣʘʩʪʦʚ ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʥʦ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʜʠʩʢʨʝʪʥʦʩʪʴ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʝʨʪʠʢʘʣʴʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʥʘʩʳʱʝʥʠʝ.  

 

ʈʠʩʫʥʦʢ 1 - ʕʤʧʠʨʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʩʯʘʥʠʢʘ -ʩʢʚ.6, ʛʣʫʙʠʥʘ 2036,5. ʄʘʨʢʦʚʩʢʦʝ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ʌʘʮʠʷ ʧʦʡʤʝʥʥʳʭ ʧʝʩʢʦʚ 
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ʈʠʩʫʥʦʢ 2 - ʈʷʜ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝʩʯʘʥʠʢʦʚ: ʚʝʨʭʥʝʛʦ ʯʝʨʝʤʰʘʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʥʠʞʥʝʛʦ ʤʝʣʝʢʝʩʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʧʦʜʦʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 
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ʃʀʊʆʃʆɻʆ-ʌɸʎʀɸʃʔʅʓɽ ʂʈʀʊɽʈʀʀ ʇʈʆɻʅʆɿɸ ʂʆʃʃɽʂʊʆʈʆɺ 

ɺ ɺɽʈʍʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʗʍ ʖɻɸʅʉʂʆɻʆ ʅɻʈ 

ʀ.ʉ.ʅʠʟʷʝʚʘ 

 

ʌɻʋ ʅʇʇ "ɻʝʦʣʦʛʦʨʘʟʚʝʜʢʘ", ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ,e-mail: niʝva-irina@yandex.ru 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠʩʴ ʚʝʨʭʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʨʦʜ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʛʥʦʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʟʦʥ ʜʣʷ ʧʦʠʩʢʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʣʘʩʪʝ ʖ1-1. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʘʥʩʢʦʛʦ ʅɻʈ ʚʝʨʭʥʝʶʨʩʢʠʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦ ʟʘʧʘʩʘʤ ʥʝʬʪʠ ʠ ʢʦʣʠʯʝʩʪʚʫ ʟʘʣʝʞʝʡ [1]. ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʶʨʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʞʝʥʦʚʩʢʦʡ, ʛʝʦʨʛʠʝʚʩʢʦʡ, ʚʘʩʶʛʘʥʩʢʦʡ ʠ ʘʙʘʣʘʢʩʢʦʡ ʩʚʠʪʘʤʠ. ɺʘʩʶʛʘʥʩʢʘʷ 

ʩʚʠʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʖʛʘʥʩʢʦʛʦ ʅɻʈ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʨʘʡʥʠʭ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ. ɺ ʨʘʟʨʝʟʝ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ 

ʧʦʜʩʚʠʪʳ. ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʦʚ. ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʘʨʛʠʣʣʠʪʦʚ. ɺ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʳ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʖʛʘʥʩʢʦʛʦ ʅɻʈ ʚʳʜʝʣʷʶʪ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʘʩʪʳ ʖ1-1, ʖ1-2 ʠ ʖ1-3. ɺʳʩʦʢʘʷ ʣʘʪʝʨʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʨʦʜ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʚʝʜʝʪ ʢ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʚ ʨʘʟʨʝʟʝ 

ʩʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʭ ʟʘʣʝʞʝʡ ʋɺ [2] ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʠʪʦʣʦʛʦ-ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʨʠ ʧʦʠʩʢʝ ʟʘʣʝʞʝʡ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ. 

ʇʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʦʝ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʝʨʥʘ 15 ʩʢʚʘʞʠʥ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʨʦʜ. ʃʠʪʦʪʠʧʳ ʚʳʜʝʣʷʣʠʩʴ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪʝʢʩʪʫʨʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʬʘʮʠʠ ʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʬʘʮʠʡ. ɺ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʝʨʭʥʝʚʘʩʶʛʘʥʩʢʦʡ ʧʦʜʩʚʠʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʬʘʮʠʡ ʬʨʦʥʪʘ 

ʜʝʣʴʪʳ, ʧʣʷʞʘ ʠ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ. 

ɸʩʩʦʮʠʘʮʠʷ ʬʘʮʠʡ ʬʨʦʥʪʘ ʜʝʣʴʪʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʮʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ 

ʜʠʩʪʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʝʣʴʪʳ ʠ ʬʘʮʠʶ ʜʝʣʴʪʦʚʦʛʦ ʢʘʥʘʣʘ. 

ʌʘʮʠʷ ʜʝʣʴʪʦʚʦʛʦ ʢʘʥʘʣʘ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ ʦʪ ʩʨʝʜʥʝ- ʜʦ 

ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʩ ʛʣʠʥʠʩʪʳʤ, ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤ, ʧʨʦʩʣʦʷʤʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤ 

ʮʝʤʝʥʪʦʤ. ʊʝʢʩʪʫʨʳ: ʤʘʩʩʠʚʥʘʷ, ʪʨʦʛʦʚʘʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʘʷ, ʤʝʣʢʘʷ ʢʦʩʘʷ 

ʩʣʦʡʯʘʪʦʩʪʴ ʨʷʙʠ ʪʝʯʝʥʠʷ. ʍʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʠʥʪʨʘʢʣʘʩʪʦʚ ʘʨʛʠʣʣʠʪʘ ʫʧʣʦʱʸʥʥʦʡ 

ʬʦʨʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ. ɹʠʦʪʫʨʙʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. ʄʦʱʥʦʩʪʴ 

ʦʪʣʦʞʝʥʠʡ ʬʘʮʠʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ ~12 ʤ. 
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ʌʘʮʠʷ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʝʣʴʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʦʪ ʪʦʥʢʦ- 

ʜʦ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʛʣʠʥʠʩʪʳʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʝʢʩʪʫʨʳ: 

ʤʘʩʩʠʚʥʘʷ, ʙʫʛʦʨʯʘʪʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʰʪʦʨʤʦʚʳʤʠ ʚʦʣʥʘʤʠ, ʜʝʬʦʨʤʘʮʠʡ, 

ʨʷʙʠ ʪʝʯʝʥʠʷ, ʚʦʣʥʦʚʦʡ ʨʷʙʠ. ʍʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʤʝʞʜʫ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʘʟʥʦʩʪʷʤʠ ï çʞʠʜʢʠʭ ʠʣʦʚè, ʦʙʨʘʟʦʚʘʥʥʳʭ ʛʠʧʦ-ʛʠʧʝʨʧʠʢʥʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʪʨʝʱʠʥʳ ʩʠʥʝʨʝʟʠʩ. ɺ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ ʙʠʦʪʫʨʙʘʮʠʠ ʭʦʜʘʤʠ 

ʠʭʥʦʬʘʮʠʡ Proximal Cruziana ʠ Skolithos. ʄʦʱʥʦʩʪʴ ʬʘʮʠʠ ʜʦ 15 ʤ. 

ʆʪʣʦʞʝʥʠʷ ʬʘʮʠʠ ʩʨʝʜʥʝʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʝʣʴʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 

ʧʝʩʯʘʥʠʢʘ, ʘʣʝʚʨʦʣʠʪʘ ʛʣʠʥʠʩʪʦʛʦ ʠ ʘʨʛʠʣʣʠʪʘ. ʊʝʢʩʪʫʨʳ: ʚʦʣʥʦʚʦʡ ʨʷʙʠ, ʚʦʣʥʠʩʪʦʡ 

ʩʣʦʠʩʪʦʩʪʠ, ʪʝʢʩʪʫʨʳ ʙʫʛʦʨʯʘʪʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʘ ʛʣʠʥʠʩʪʦʛʦ ʩ 

ʪʝʢʩʪʫʨʘʤʠ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʙʠʦʪʫʨʙʘʮʠʷ ʦʪ ʩʣʘʙʦʡ ʜʦ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʭʦʜʘʤʠ ʠʭʥʦʬʘʮʠʡ Proximal Cruziana ʠ Skolithos [3]. ɼʣʷ ʦʪʣʦʞʝʥʠʷ ʬʘʮʠʠ 

ʭʘʨʘʢʪʝʨʥʳ ʪʨʝʱʠʥʳ ʩʠʥʝʨʝʟʠʩʘ, ʘ ʪʘʢʞʝ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʘʟʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʩʝʜʠʤʝʥʪʘʮʠʠ. ʄʦʱʥʦʩʪʴ ʜʦ 8 ʤ 

ʌʘʮʠʷ ʜʠʩʪʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʝʣʴʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦ-

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʍʘʨʘʢʪʝʨʥʳ ʪʝʢʩʪʫʨʳ: 

ʚʦʣʥʦʚʦʡ ʨʷʙʠ, ʣʠʥʟʦʚʠʜʥʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʚʦʣʥʘʤʠ, ʛʨʘʜʘʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ, ʚ 

ʧʨʦʩʣʦʷʭ ʙʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʝʢʩʪʫʨʳ ʙʫʛʦʨʯʘʪʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʠ. 

ɹʠʦʪʫʨʙʘʮʠʷ ʭʦʜʘʤʠ ʠʭʥʦʬʘʮʠʡ Distal Cruziana ʠ Proximal Cruziana. ɺʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʠʝ 

ʚʢʣʶʯʝʥʠʷ ʢʦʥʢʨʝʮʠʡ ʧʠʨʠʪʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 14 ʤ. 

ɸʩʩʦʮʠʘʮʠʷ ʬʘʮʠʡ ʧʣʷʞʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʮʠʠ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʳʭ 

ʟʦʥ ʧʣʷʞʘ. 

ʌʘʮʠʷ ʩʨʝʜʥʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʪʦʥʢʦ-

ʤʝʣʢʦ-, ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ, ʯʘʩʪʦ ʘʣʝʚʨʠʪʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ 

ʤʝʣʢʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʩʪʳʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʝʢʩʪʫʨʳ ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʠ, 

ʨʝʣʠʢʪʳ ʚʦʣʥʦʚʦʡ ʨʷʙʠ ʠ ʙʫʛʦʨʯʘʪʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʠ. ɹʠʦʪʫʨʙʘʮʠʷ ʩʨʝʜʥʝʡ ʜʦ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ. ʍʦʜʳ ʠʭʥʦʬʘʮʠʠ Skolithos (Paleopchycus, Planolites, Skolithos, Diplocrateriʦn), ʨʝʞʝ 

Proximal Cruziana (Scolicia, Asterosoma, Chondrites, Teichichnus, Thalassinoides, Phycosiphon, 

Helminthopsis). ɺʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʣʦʤʢʠ ʠ ʮʝʣʳʝ ʢʨʫʧʥʳʝ ʩʪʚʦʨʢʠ ʨʘʢʦʚʠʥ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, ʤʝʣʢʠʝ ʝʜʠʥʠʯʥʳʝ ʛʘʩʪʨʦʧʦʜʳ. ʄʦʱʥʦʩʪʴ ʬʘʮʠʠ ʜʦ 3 ʤ. 

ʌʘʮʠʷ ʥʠʞʥʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʧʝʩʯʘʥʳʤʠ ʜʦ ʛʣʠʥʠʩʪʳʭ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʘ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ 

ʘʣʝʚʨʠʪʦʚʦʛʦ. ɼʣʷ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʳ ʪʝʢʩʪʫʨʳ ʙʠʦʪʫʨʙʘʮʠʠ, ʨʝʣʠʢʪʳ ʚʦʣʥʦʚʦʡ ʨʷʙʠ, 

ʚʦʣʥʠʩʪʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʚ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʙʫʛʦʨʯʘʪʘʷ ʢʦʩʘʷ ʩʣʦʡʯʘʪʦʩʪʴ, 

ʯʘʩʪʦ ʥʘʨʫʰʝʥʥʘʷ ʙʠʦʪʫʨʙʘʮʠʝʡ. ʀʥʪʝʥʩʠʚʥʘʷ ʙʠʦʪʫʨʙʘʮʠʷ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ ʠʭʥʦʬʘʮʠʠ Cruziana. ʍʘʨʘʢʪʝʨʥʦ ʦʙʠʣʠʝ ʦʩʪʘʪʢʦʚ 

ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ï ʦʙʣʦʤʢʠ ʠ ʮʝʣʳʝ ʩʪʚʦʨʢʠ ʨʘʢʦʚʠʥ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ, 

ʛʘʩʪʨʦʧʦʜʳ, ʨʦʩʪʨʳ ʙʝʣʝʤʥʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʬʘʮʠʠ ʦʪ 2 ʜʦ 5 ʤ 

ʌʘʮʠʷ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ 

ʪʝʤʥʦ-ʩʝʨʳʤʠ ʜʦ ʯʝʨʥʳʭ, ʥʝʨʝʜʢʦ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʍʘʨʘʢʪʝʨʥʳ 

ʪʝʢʩʪʫʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ (ʛʨʘʜʘʮʠʦʥʥʦʡ) ʩʣʦʠʩʪʦʩʪʠ, ʚ ʧʝʩʯʘʥʳʭ ʩʣʦʡʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʝʣʠʢʪʳ ʰʪʦʨʤʦʚʳʭ ʚʦʣʥ, ʚʦʣʥʦʚʦʡ ʨʷʙʠ, ʦʪʤʝʯʘʝʪʩʷ ʙʠʦʪʫʨʙʘʮʠʷ ʭʦʜʘʤʠ ʠʭʥʦʬʘʮʠʠ Distal 

Cruziana ʠ Zoophycos. ʅʘ ʧʣʦʩʢʦʩʪʷʭ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ 

ʜʚʫʩʪʚʦʨʦʢ, ʯʝʰʫʡʢʠ ʨʳʙ, ʠʥʦʛʜʘ ʦʪʧʝʯʘʪʢʠ ʘʤʤʦʥʠʪʦʚ. ʌʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʟʘʧʘʜʥʳʭ 

ʨʘʡʦʥʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʝʝ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 50 ʤʝʪʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʨʦʝʥʘ ʩʭʝʤʘ ʢʦʨʨʝʣʷʮʠʠ ʬʘʮʠʡ 

ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʧʦ 7 ʩʢʚʘʞʠʥʘʤ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ (ʈʠʩ.1.) ʠ ʬʘʮʠʘʣʴʥʘʷ 

ʢʘʨʪʘ ʧʣʘʩʪʘ ʖ1-1 (ʈʠʩ.2.).  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʢʚʘʞʠʥʘʤ, ʚʢʣʶʯʘʶʱʝʡ ʧʝʨʚʠʯʥʦʝ 

ʤʘʢʨʦʦʧʠʩʘʥʠʝ ʧʦʨʦʜ, ʢʦʤʧʣʝʢʩ ɻʀʉ, ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ, ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʧʦʠʩʢʦʚ ʋɺ ʷʚʣʷʶʪʩʷ 

ʬʘʮʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʜʝʣʴʪʳ ʠ ʜʝʣʴʪʦʚʦʛʦ ʢʘʥʘʣʘ ʧʣʘʩʪʘ ʖ1-1.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʨʨʝʣʷʮʠʠ ʬʘʮʠʡ ʦʪʣʦʞʝʥʠʡ ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʖʛʘʥʩʢʦʛʦ ʅɻʈ  

1 - ʜʝʣʴʪʦʚʳʡ ʢʘʥʘʣ; ʢʦʥʫʩʘ ʚʳʥʦʩʘ: 2 - ʧʨʦʢʩʠʤʘʣʴʥʳʡ, 3 - ʩʨʝʜʥʠʡ, 4 - ʜʠʩʪʘʣʴʥʳʡ; 5 - ʧʣʷʞ; 6 - 

ʤʝʣʢʦʚʦʜʥʳʡ ʰʝʣʴʬ; 7 - ʧʣʘʩʪ; 8 - ʦʙʲʝʢʪ ʖ1-1) 
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ʈʠʩʫʥʦʢ 2 - ʌʘʮʠʘʣʴʥʘʷ ʢʘʨʪʘ ʧʣʘʩʪʘ ʖ1-1 ʚʘʩʶʛʘʥʩʢʦʡ ʩʚʠʪʳ ʖʛʘʥʩʢʦʛʦ ʅɻʈ  

1 - ʟʦʥʘ ʦʪʩʫʪʩʪʚʠʷ ʦʪʣʦʞʝʥʠʡ, 2 - ʧʨʠʙʨʝʞʥʘʷ ʨʘʚʥʠʥʘ, ʚʨʝʤʝʥʘʤʠ ʟʘʣʠʚʘʝʤʘʷ ʤʦʨʝʤ, 3 - ʦʪʢʨʳʪʳʡ 

ʰʝʣʴʬ (ʘʙʘʣʘʢʩʢʠʝ ʛʣʠʥʳ), 4 - ʣʠʥʠʷ ʧʨʦʬʠʣʷ, 5 - ʩʢʚʘʞʠʥʳ, 6 - ʛʨʘʥʠʮʘ ʖʛʘʥʩʢʦʛʦ ʅɻʈ. ʆʩʪʘʣʴʥʳʝ ʫʩʣ. ʦʙʦʟʥ. 

ʩʤ. ʥʘ ʨʠʩ. 1 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɸʪʣʘʩ "ɻʝʦʣʦʛʠʷ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ". ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ: 

ɻʇ ʅɸʎ ʈʅ ʠʤ ɺ.ʀ. ʐʧʠʣʴʤʘʥʘ, 2004. 148 ʩ. 

2. ʂʨʦʧʘʯʝʚ ʅ.ʄ., ʉʢʘʯʝʢ ʂ.ɻ. ʈʝʢʦʥʩʪʨʫʢʮʠʠ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʖ1 ɺʘʩʶʛʘʥʩʢʦʡ 

ʩʚʠʪʳ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʠ ʙʫʨʝʥʠʷ. ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜ-ʚʦ ʉʆ ʈɸʅ, 2008 ʛ., 187 ʩ. 

3. Pemberton S. G, K. Shanley, J. Dolson. Core Description Manual for Siliciclastic Cores. For TNK-BP. 

Tyuman, Russian Federation, 2007. 133 p. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʆɿɼʅɽʂɽʄɹʈʀʁʉʂʆ-ʈɸʅʅɽʆʈɼʆɺʀʂʉʂʆɻʆ 

ʊɽʈʈʀɻɽʅʅʆɻʆ ʆʉɸɼʂʆʅɸʂʆʇʃɽʅʀʗ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʍʈ. ʄɸʃɼʓʅʓʈɼ  

(ʇʈʀʇʆʃʗʈʅʓʁ ʋʈɸʃ) 

ʅ. ʖ. ʅʠʢʫʣʦʚʘ 

 

ʀɻ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ, ʛ. ʉʳʢʪʳʚʢʘʨ, nikulova@geo.komisc.ru 

 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʦ ʩʪʨʦʝʥʠʠ, ʭʘʨʘʢʪʝʨʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʟʘʣʝʛʘʶʱʠʭ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʫʨʘʣʠʜ ʥʘ ʭʨ. ʄʘʣʜʳʥʳʨʜ (ʇʨʠʧʦʣʷʨʥʳʡ 

ʋʨʘʣ) ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʪʦʣʱ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʝʥʝʟʠʩʫ ʠ ʬʘʮʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʫʩʣʦʚʠʡ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ,  ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʙʩʪʘʥʦʚʢʝ ʩʪʘʥʦʚʣʝʥʠʷ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʧʦʣʷʨʥʦʛʦ ʋʨʘʣʘ ʠʟʫʯʝʥʠʝ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʦʥʳ ʢʦʥʪʘʢʪʘ 

ʬʫʥʜʘʤʝʥʪ/ʯʝʭʦʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʦʪʢʨʳʪʳʤʠ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ 

ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʦʡ ʘʣʴʢʝʩʚʦʞʩʢʦʡ (ɭ3ïʆ1al) ʪʦʣʱʝ ʨʫʜʦʧʨʷʚʣʝʥʠʷʤʠ 

ʟʦʣʦʪʘ [7, 8]. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʩʘʜʦʯʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʦʣʦʪʦʥʦʩʥʳʭ ʪʦʣʱ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʛʣʘʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʠʭ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʯʠʪʳʚʘʶʱʝʝ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʝ, ʦʪʨʘʞʘʶʱʠʝ ʵʚʦʣʶʮʠʶ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʪʝʨʨʠʪʦʨʠʠ.  

ʍʨ. ʄʘʣʜʳʥʳʨʜ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʇʨʠʧʦʣʷʨʥʦʛʦ ʋʨʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 

ʃʷʧʠʥʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦ ʚʳʪʷʥʫʪʫʶ 

ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩ ʷʜʨʦʤ, ʩʣʦʞʝʥʥʳʤ ʨʠʬʝʡ-ʚʝʥʜʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʩʘʙʣʝʛʦʨʩʢʦʡ ʩʚʠʪʳ (RF3ïV1sb) ʠ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʙʝʠʟʩʢʦʡ (O1 ob) ʠ 

ʩʘʣʝʜʩʢʦʡ (O1-2 sl) ʩʚʠʪ ʥʘ ʢʨʳʣʴʷʭ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʩʘʙʣʝʛʦʨʩʢʦʡ ʩʚʠʪʳ ʩʣʦʞʝʥʘ ʦʩʥʦʚʥʳʤʠ 

ʵʬʬʫʟʠʚʘʤʠ, ʚʝʨʭʥʷʷ ï ʢʠʩʣʳʤʠ ʧʦʨʦʜʘʤʠ ʵʬʬʫʟʠʚʥʦʡ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʡ ʬʘʮʠʡ. ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʄʘʣʜʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʩʣʘʛʘʶʪ ʦʩʥʦʚʥʳʝ ʚʫʣʢʘʥʠʪʳ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʳ, ʘ  

ʚ ʦʙʣʘʩʪʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʨʘʟʚʠʪʳ ʢʠʩʣʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʚʝʨʭʥʝʡ 

ʧʦʜʩʚʠʪʳ. ɺ ʢʨʦʚʣʝ ʜʦʫʨʘʣʠʜ ʥʘʙʣʶʜʘʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʢʝʤʙʨʠʡʩʢʦʡ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʦʡ ʢʦʨʦʡ ʚʳʚʝʪʨʠʚʘʥʠʷ (kv ɭ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʣʠʥʦʟʝʤʠʩʪʳʤʠ ʠ 

ʞʝʣʝʟʠʩʪʳʤʠ ʩʣʘʥʮʘʤ ʧʦ ʩʫʙʩʪʨʘʪʫ ʨʠʦʣʠʪʦʚ ʠ ʙʘʟʠʪʦʚ. ɸʣʴʢʝʩʚʦʞʩʢʘʷ ʪʦʣʱʘ (ɭ3ïO1al), 

ʟʘʧʦʣʥʷʶʱʘʷ ʜʝʧʨʝʩʩʠʠ ʜʦʧʘʣʝʦʟʦʡʩʢʦʛʦ ʨʝʣʴʝʬʘ, ʩʣʦʞʝʥʘ ʨʘʟʣʠʯʥʳʤʠ 
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ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʧʦʨʦʜ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʡ ʛʣʠʥʦʟʝʤʠʩʪʳʡ ʠ ʞʝʣʝʟʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ1. ʄʦʱʥʦʩʪʴ 

ʘʣʴʢʝʩʚʦʞʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 140ï150 ʤ ʚ ʪʘʣʴʚʝʛʘʭ 

ʧʘʣʝʦʜʦʣʠʥ [1]. ʅʘ ʜʨʝʚʥʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʙʝʠʟʩʢʠʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʟʘʣʝʛʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ.  ʆʙʝʠʟʩʢʘʷ ʩʚʠʪʘ (O1ob) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʩ ʨʝʜʢʠʤʠ ʣʠʥʟʘʤʠ ʛʨʘʚʝʣʠʪʦʚ. ɺ ʧʦʜʦʰʚʝ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʬʨʘʛʤʝʥʪʘʨʥʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʣʦʡ ʤʝʣʢʦ-, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚʠʜʥʳʭ ʩʝʨʦ-ʚʠʰʥʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʚʳʜʝʣʝʥʥʳʡ ʚ ʚʦʨʦʪʠʥʩʢʫʶ ʪʦʣʱʫ (ʆ1oba) ʚ ʩʦʩʪʘʚʝ ʦʙʝʠʟʩʢʦʡ ʩʚʠʪʳ [6]. ʇʝʩʯʘʥʠʢʠ 

ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʠ, ʤʦʱʥʦʩʪʴʶ ʦʪ 2 ʜʦ 17 ʤʝʪʨʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʰʴ ʪʘʤ, ʛʜʝ ʨʘʟʚʠʪʳ 

ʦʪʣʦʞʝʥʠʷ ʘʣʴʢʝʩʚʦʞʩʢʦʡ ʪʦʣʱʠ, ʠ ʟʘʣʝʛʘʶʪ ʥʘ ʝʝ ʨʘʟʣʠʯʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʩ ʫʛʣʦʚʳʤ 

ʥʝʩʦʛʣʘʩʠʝʤ, ʜʦʩʪʠʛʘʶʱʠʤ 20,̄ ʟʘʧʦʣʥʷʷ ʥʝʨʦʚʥʦʩʪʠ ʨʝʣʴʝʬʘ ʢʨʦʚʣʠ. ɺʦʨʦʪʠʥʩʢʘʷ ʪʦʣʱʘ 

ʠʤʝʝʪ ʨʠʪʤʠʯʥʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʵʣʝʤʝʥʪʘʨʥʳʭ ʨʠʪʤʘʭ (0.5ï1.2 ʤ) ʯʝʨʝʜʫʶʪʩʷ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʩ ʛʨʘʚʠʝʤ, ʢʦʩʦ- ʠ ʣʠʥʟʦʚʠʜʥʦʩʣʦʠʩʪʳʝ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʪʦʥʢʦʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʝ ʩʣʶʜʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ. ɺ  

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʤʦʱʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʣʶʜʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʟʘʤʝʪʥʦ ʩʦʢʨʘʱʘʝʪʩʷ. 

ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʙʨʝʞʥʦ-

ʤʦʨʩʢʠʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʝʣʴʪʦʚʳʭ ʛʨʷʜ [4]. ʆʙʨʘʟʦʚʘʥʠʝ ʩʣʦʠʩʪʦʩʪʠ ʩʚʷʟʘʥʦ ʩʦ 

ʩʣʘʙʳʤʠ ʧʦʜʚʦʜʥʳʤʠ ʪʝʯʝʥʠʷʤʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʝʥʷʶʱʠʤʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʣʠ ʩ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚʦʜʳ ʚʦ ʚʨʝʤʷ ʰʪʦʨʤʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʪʦʣʱʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʝʛʣʫʙʦʢʦʛʦ ʤʦʨʷ, ʧʨʠ ʫʩʪʦʡʯʠʚʦʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ 

ʦʧʫʩʢʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ.  

ɼʣʷ ʧʦʨʦʜ ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʠ ʭʘʨʘʢʪʝʨʥʘ ʣʫʯʰʘʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʨʦʜʘʤʠ 

ʘʣʴʢʝʩʚʦʞʩʢʦʡ ʩʚʠʪʳ, ʦʢʘʪʘʥʥʦʩʪʴ ʠ ʩʦʨʪʠʨʦʚʢʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʙʦʨ  ʠ  

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʦʨʦʜ ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʠ ʠ 

ʪʝʣʴʧʦʩʩʢʦʡ ʩʚʠʪʳ ʩʭʦʞʠ. ʇʦʩʪʦʷʥʥʦ ʦʪʤʝʯʘʶʪʩʷ ʛʝʤʘʪʠʪ, ʣʝʡʢʦʢʩʝʥ, ʮʠʨʢʦʥ, ʪʫʨʤʘʣʠʥ, 

ʠʣʴʤʝʥʠʪ, ʤʘʛʥʝʪʠʪ, ʛʝʤʘʪʠʪ. ʍʣʦʨʠʪʦʠʜ, ʧʠʨʦʬʠʣʣʠʪ, ʘʧʘʪʠʪ, ʙʘʨʠʪ, ʪʠʪʘʥʠʪ, ʘʣʣʘʥʠʪ, 

ʤʦʥʘʮʠʪ ʠ ʢʩʝʥʦʪʠʤ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʘʣʴʢʝʩʚʦʞʩʢʦʡ ʪʦʣʱʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ. 

ɺ ʧʝʩʯʘʥʠʢʘʭ ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʠ ʠ ʟʘʣʝʛʘʶʱʠʭ ʚʳʰʝ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʚʩʪʨʝʯʝʥʳ 

ʚʘʣʫʥʳ ʠ ʛʘʣʴʢʠ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʳʭ, ʯʘʩʪʦ ʩʦʜʝʨʞʘʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʦʛʦ ʦʨʪʠʪʘ, ʨʠʦʣʠʪʦʚ. ɺ ʘʣʴʢʝʩʚʦʞʩʢʠʭ ʧʦʨʦʜʘʭ ʪʘʢʠʭ ʦʙʣʦʤʢʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ɺʝʨʦʷʪʥʦ, ʚʦ ʚʨʝʤʷ ʠʭ ʥʘʢʦʧʣʝʥʠʷ ʨʘʟʤʳʚʫ ʧʦʜʚʝʨʛʘʣʠʩʴ ʙʦʣʝʝ ʨʳʭʣʳʝ 

ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʥʘ ʢʦʥʪʠʥʝʥʪʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʘ ʥʝ ʧʦʣʥʦʩʪʴʶ 

                                                 
1 ɼʝʪʘʣʴʥʘʷ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ ʠ ʨʫʜʦʥʦʩʥʦʩʪʠ 

ʦʪʣʦʞʝʥʠʡ ʘʣʴʢʝʩʚʦʞʩʢʦʡ ʩʚʠʪʳ (ɭ3ïO1al)  ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʘʭ ʃ. ʀ. ɽʬʘʥʦʚʦʡ 1, 2001) ʠ ɺ. ʉ. ʆʟʝʨʦʚʘ 

(ʆʟʝʨʦʚ, 1996, 1998). 



105 

 

ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʧʘʣʠ ʚ ʦʙʝʠʟʩʢʠʝ 

ʪʦʣʱʠ ʚ ʢʘʯʝʩʪʚʝ ʜʝʣʶʚʠʷ ʠ ʢʦʣʶʚʠʷ, ʬʠʢʩʠʨʫʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ ʠ 

ʷʚʣʷʷʩʴ ʩʚʦʝʦʙʨʘʟʥʳʤ ʤʘʨʢʝʨʦʤ, ʬʠʢʩʠʨʫʶʱʠʤ ʦʢʦʥʯʘʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʥʘ ʭʨ. ʄʘʣʜʳʥʳʨʜ  ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʨʘʟʨʝʟʘ 

ʤʘʩʩʠʚʥʳʝ ʤʝʣʢʦʛʘʣʝʯʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʩʦʜʝʨʞʘʪ ʨʝʜʢʠʝ ʣʠʥʟʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ 

ʛʨʘʚʝʣʠʪʦʚ ʩ ʢʨʫʧʥʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʧʦʜʚʦʜʥʳʭ ʪʝʯʝʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʦʪʨʘʞʝʥʠʝʤ ʤʝʣʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʠʤʧʫʣʴʩʦʚ. ʆʙʝʠʟʩʢʠʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʫʧʧʫ ʬʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʨʠʣʠʚʥʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʪʠʧʘ. ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ 

ʦʜʠʥʘʢʦʚʳʡ. ɼʦ 95 % ʩʦʩʪʘʚʣʷʝʪ ʢʚʘʨʮ, ʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʠʟʤʝʥʝʥʥʳʭ ʨʠʦʣʠʪʦʚ, ʛʣʠʥʠʩʪʳʭ, ʛʝʤʘʪʠʪʦʚʳʭ ʠ ʩʝʨʠʮʠʪʦʚʳʭ ʩʣʘʥʮʝʚ ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʙʠʤʦʜʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʨʘʢʮʠʡ ï  ʧʩʝʬʠʪʦʚʳʝ ʠ 

ʧʩʘʤʤʠʪʦʚʳʝ ʦʙʣʦʤʢʠ, ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʘʣʝʚʨʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʦʨʦʜ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʩ ʘʢʪʠʚʥʳʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʨʝʞʠʤʦʤ, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʢʦʥʪʠʥʝʥʪʘ ʧʨʦʜʫʢʪʦʚ ʨʘʟʤʳʚʘ 

ʬʫʥʜʘʤʝʥʪʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʦʥʦʢʚʘʨʮʝʚʳʭ ʛʘʣʝʯʥʠʢʦʚ ʠ ʛʨʘʚʠʡʥʠʢʦʚ ʠ ʚʳʥʦʩʦʤ ʘʣʝʚʨʦ-

ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʟʦʥʳ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ.  

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʠʞʥʝʧʘʣʝʦʣʦʡʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ ʭʨ. ʄʘʣʜʳʥʳʨʜ 

ʷʚʣʷʝʪʩʷ ʠʭ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ. ʃʫʯʰʝ ʚʩʝʛʦ ʠʟʫʯʝʥʦ ʟʦʣʦʪʦ ʠʟ ʘʣʴʢʝʩʚʦʞʩʢʦʡ ʪʦʣʱʠ [1ï3; 7, 8 

ʠ ʜʨ.]. ɺ ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʝ ʟʦʣʦʪʦ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʪʦʨʦʛʦ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʩʣʶʜʠʩʪʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʘʭ, ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʪʣʠʯʥʳʡ ʦʪ ʚʩʝʭ 

ʠʟʚʝʩʪʥʳʭ ʚ ʨʘʡʦʥʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʝʡ ʚ ʟʦʣʦʪʝ ʩʦʜʝʨʞʘʪʩʷ 

ʩʝʨʝʙʨʦ, ʤʝʜʴ, ʧʘʣʣʘʜʠʡ, ʨʪʫʪʴ. ɺ ʚʳʩʦʢʦʧʨʦʙʥʦʤ ʟʦʣʦʪʝ ʠʟ ʚʦʨʦʪʠʥʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ  ʧʘʣʣʘʜʠʡ [5]. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʟʘʣʝʛʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʦʨʫʜʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʭʦʨʦʥʝʥʥʫʶ ʧʨʠʙʨʝʞʥʫʶ ʨʦʩʩʳʧʴ, ʘ ʣʠʪʦʣʦʛʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʫʜʦʥʦʩʥʳʭ ʧʦʨʦʜ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʮʝʣʝʡ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʟʨʝʟʦʚ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʤ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ. ʇʝʩʯʘʥʠʢʠ ʚʦʨʦʪʠʥʩʢʦʡ ʪʦʣʱʠ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʥʘʯʘʣʴʥʦʡ ʬʘʟʳ 

ʤʦʨʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ. ʀʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʩ ʤʝʜʣʝʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚ ʥʘʠʙʦʣʝʝ ʧʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʫʰʠ, ʢʦʛʜʘ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʢʦʩʦʩʣʦʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʧʦʣʥʷʣʠʩʴ ʜʝʧʨʝʩʩʠʠ ʨʝʣʴʝʬʘ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʧʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʘʣʴʢʝʩʚʦʞʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʝʱʝ ʥʝ ʙʳʣʠ 

ʩʨʘʟʫ ʟʘʪʦʧʣʝʥʳ ʤʦʨʝʤ ʠ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʩʪʨʦʚʦʚ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʣʦʢʘʣʴʥʳʝ ʪʝʯʝʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʡ 
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ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʩʝʨʠʡ ʢʦʩʳʭ ʩʣʦʡʢʦʚ ʚ ʧʝʩʯʘʥʠʢʘʭ. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʣʦʤʢʦʚ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʳʭ ʨʠʦʣʠʪʦʚ ʚʥʫʪʨʠ ʦʙʝʠʟʢʠʭ 

ʧʦʨʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ʄʦʨʩʢʦʝ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʥʘ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʦʛʨʫʞʝʥʠʷ ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʰʝʣʴʬʘ ʧʨʠʚʝʣʦ ʢ ʥʘʢʦʧʣʝʥʠʶ ʦʩʥʦʚʘʥʠʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʮʠʢʣʘ ʤʦʱʥʦʡ ʢʦʥʛʣʦʤʝʨʘʪʦʚʦʡ ʪʦʣʱʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚʜʦʣʴ ʚʩʝʛʦ 

ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʉʝʚʝʨʘ ʋʨʘʣʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʧʨʦʝʢʪʘ ʋʨʆ ʈɸʅ ˉ15-18-5-50 

çʃʠʪʦʛʝʥʝʟ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʬʘʥʝʨʦʟʦʷ ʊʠʤʘʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. 
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ʤʦʣʘʩʩʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʵʪʘʧʳ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ.  

 

ɺʘʞʥʝʡʰʠʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷʶʪʩʷ ʦʨʦʛʝʥʥʳʝ 

(ʦʨʦʛʝʥʠʯʝʩʢʠʝ) ʧʦʷʩʘ. ʇʨʦʮʝʩʩʳ ʦʨʦʛʝʥʝʟʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʨʦʞʜʘʶʱʠʭ ʝʛʦ ʧʨʠʯʠʥ, 

ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ (ʩʚʦʜʦʚʳʝ ʧʦʜʥʷʪʠʷ) ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ (ʤʝʞʛʦʨʥʳʝ 

ʚʧʘʜʠʥʳ ʠ ʧʨʦʛʠʙʳ) ʤʦʨʬʦʩʪʨʫʢʪʫʨ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʚʦʟʜʳʤʘʶʱʠʝʩʷ ʛʦʨʥʳʝ 

ʤʘʩʩʠʚʳ) ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʜʝʥʫʜʘʮʠʠ ʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʣʝʪʦʧʠʩʠ. ʉʫʜʠʪʴ ʦ ʧʨʦʮʝʩʩʘʭ ʦʨʦʛʝʥʝʟʘ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʤʦʞʥʦ ʣʠʰʴ ʢʦʩʚʝʥʥʦ ï ʧʦ ʧʝʨʝʨʳʚʘʤ 

ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, ʧʦ ʧʨʦʷʚʣʝʥʠʷʤ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ï ʧʦ 

ʧʨʦʷʚʣʝʥʠʷʤ ʘʢʪʠʚʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ʄʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ, ʛʜʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ 

ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʣʫʞʘʪ ʧʨʝʢʨʘʩʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʦʨʦʛʝʥʥʦʛʦ ʨʝʞʠʤʘ, ʢʘʢ ʠ 

ʚʳʧʦʣʥʷʶʱʠʝ ʠʭ ʤʦʣʘʩʩʦʚʳʝ ʢʦʤʧʣʝʢʩʳ.  

ʊʝʨʨʠʪʦʨʠʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ [1] ï ʏʫʢʦʪʩʢʦʛʦ, ʆʣʦʡʩʢʦʛʦ, ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ, ʆʭʦʪʩʢʦ-

ʂʦʨʷʢʩʢʦʛʦ. ɺ ʮʝʣʦʤ, ʚ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʦʡ-ʨʘʥʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ ʚʳʜʝʣʷʝʪʩʷ 

ʯʝʪʳʨʝ ʵʪʘʧʘ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ï ʧʦʟʜʥʝʶʨʩʢʦ-ʥʝʦʢʦʤʦʚʳʡ, ʨʘʥʥʝʤʝʣʦʚʦʡ, ʨʘʥʥʝ-

ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʚʳʨʘʞʝʥ ʩʠʩʪʝʤʘʤʠ ʤʝʞʛʦʨʥʳʭ 

ʚʧʘʜʠʥ ʠ ʫʚʝʨʝʥʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʦʣʘʩʩʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʩʦʩʪʘʚʘ ʤʦʣʘʩʩʦʚʳʭ ʬʦʨʤʘʮʠʡ ï ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʙʣʦʤʦʯʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ 

ʧʦʨʦʜ, ʩ ʢʦʪʦʨʳʤʠ ʘʩʩʦʮʠʠʨʫʶʪ ʘʣʝʚʨʦʣʠʪʳ, ʤʝʨʛʝʣʠ, ʘʨʛʠʣʣʠʪʳ ʠ ʜʨ., ʩʪʨʫʢʪʫʨʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ - ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʘʮʠʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʛʨʫʙʘʷ ʮʠʢʣʠʯʥʦʩʪʴ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʧʦʨʦʜ ʨʘʟʣʠʯʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʬʦʨʤʘʮʠʦʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ï ʰʣʠʨʦʚʳʡ, ʩʦʙʩʪʚʝʥʥʦ ʤʦʣʘʩʩʦʚʳʡ (ʪʝʨʨʠʛʝʥʥʳʡ), ʫʛʣʝʥʦʩʥʳʡ ʤʦʣʘʩʩʦʚʳʡ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʡ ʤʦʣʘʩʩʦʚʳʡ [3].  

ʐʣʠʨʦʚʳʡ ʢʦʤʧʣʝʢʩ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʥ ʜʣʷ ʧʦʟʜʥʝʶʨʩʢʦʛʦ-ʥʝʦʢʦʤʦʚʦʛʦ ʵʪʘʧʘ, 

ʬʦʨʤʠʨʫʷ ʨʷʜ ʩʦʧʨʷʞʝʥʥʳʭ ʚʧʘʜʠʥ ʆʣʦʡʩʢʦʛʦ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ [6], ʆʤʦʣʦʥʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ [2], ʋʷʥʜʠʥʘ-ʗʩʘʯʥʝʥʩʢʦʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʧʦʷʩʘ [8]. ʂʦʤʧʣʝʢʩ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʙʲʝʤʦʚ ʚʫʣʢʘʥʠʪʦʚ ʠ ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʠʤʝʝʪ ʮʠʢʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ; ʢʘʞʜʳʡ ʮʠʢʣ 
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ʥʘʯʠʥʘʝʪʩʷ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʤʦʨʩʢʦʡ ʬʘʫʥʳ, ʠʥʦʛʜʘ ï ʥʘʟʝʤʥʦʡ 

ʬʣʦʨʳ. ʉʧʦʨʘʜʠʯʝʩʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʣʘʩʪʳ ʙʘʟʘʣʴʪʦʚ ʠ ʪʫʬʦʚ ʩ ʛʘʣʴʢʦʡ ʙʘʟʘʣʴʪʦʚ. ɺ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʰʣʠʨʦʚʳʡ ʢʦʤʧʣʝʢʩ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʛʨʝʩʩʠʶ ʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʤʝʣʝʡ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʩʪʨʦʚʦʚ; ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʥʠʭ 

ʯʝʨʝʜʫʶʪʩʷ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. ʏʘʩʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʪʨʦʚʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʠʥʭʨʦʥʥʳʤ ʚʫʣʢʘʥʠʟʤʦʤ, ʬʠʢʩʠʨʫʝʤʳʤ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʠ ʣʘʚʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʊʝʨʨʠʛʝʥʥʳʡ ʤʦʣʘʩʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʵʪʘʧʘ ʬʦʨʤʠʨʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ ʠ ʧʨʦʛʠʙʳ ʏʫʢʦʪʩʢʦʛʦ (ɸʡʥʘʭʢʫʨʛʝʥʩʢʘʷ, ʅʫʪʝʩʳʥʩʢʘʷ, ʋʤʢʫʚʝʝʤʩʢʘʷ) 

ʠ ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ (ɹʘʣʳʛʳʯʘʥʦ-ʉʫʛʦʡʩʢʠʡ ʧʨʦʛʠʙ) ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ 

ʨʘʟʨʝʟ ʢʦʤʧʣʝʢʩʘ ʦʪʣʠʯʘʝʪʩʷ ʧʝʩʪʨʦʪʦʡ ʩʦʩʪʘʚʘ, ʮʠʢʣʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʬʘʮʠʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ. ɺ ʦʩʥʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʮʠʢʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʢʦʥʛʣʦʤʝʨʘʪʳ, ʚʳʰʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʠʢʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ. ʊʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ 

ʦʤʩʫʢʯʘʥʩʢʘʷ ʩʝʨʠʷ ɹʘʣʳʛʳʯʘʥʦ-ʉʫʛʦʡʩʢʦʛʦ ʧʨʦʛʠʙʘ (2500-4000 ʤ), ʩʦʜʝʨʞʘʱʘʷ ʧʣʘʩʪʳ 

ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʤʦʱʥʦʩʪʴʶ ʜʦ 8 ʤ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʛʘʪʳʡ ʢʦʤʧʣʝʢʩ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ [7]. ʇʨʝʦʙʣʘʜʘʶʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʬʘʮʠʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ï ʧʨʠ ʤʫʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʜʝʣʴʪʘʭ ʨʝʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʦʣʥʝʥʠʠ 

ʚʦʟʥʠʢʘʶʱʠʭ ʚʧʘʜʠʥ ʥʘʥʦʩʘʤʠ, ʧʨʠ ʤʠʛʨʘʮʠʠ ʬʘʮʠʘʣʴʥʳʭ ʟʦʥ ʚ ʧʨʝʜʝʣʘʭ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʨʘʚʥʠʥ, ʧʨʠ ʧʨʦʛʨʝʩʩʠʚʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʦʩʘʜʢʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʛʦʨʥʦʛʦ ʰʣʝʡʬʘ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʪ.ʧ.  

ʉʚʦʝʦʙʨʘʟʝʥ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʡ ʤʦʣʘʩʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʨʘʥʥʝʛʦ-ʧʦʟʜʥʝʛʦ ʤʝʣʘ, 

ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʡ ʩʦ ʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʦʪʷʞʝʥʥʦʛʦ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʧʦʷʩʘ 

(ʆʏɺʇ). ɺ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʆʏɺʇ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʢʨʫʧʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʠʢʣʘ, ʢʦʪʦʨʳʤ 

ʦʪʚʝʯʘʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʩʝʨʠʠ ʩʦ ʩʤʝʥʦʡ ʧʦʨʦʜ ʦʪ ʦʩʥʦʚʥʳʭ ʠ ʩʨʝʜʥʠʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʝʨʠʡ ʜʦ ʢʠʩʣʳʭ ʚ ʚʝʨʭʥʝʡ [5]. ɺ ʦʩʥʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʟʘʣʝʛʘʝʪ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ 

ʤʦʣʘʩʩʘ, ʜʦʩʪʠʛʘʶʱʘʷ ʤʦʱʥʦʩʪʠ 2000 ʤ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʯʘʣʦʤ ʩʪʘʥʦʚʣʝʥʠʷ 

ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʧʦʷʩʘ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʚ ʩʦʩʪʘʚʝ ʤʦʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʷʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʢʘʪʘʥʥʳʝ ʠ ʥʝ ʦʢʘʪʘʥʥʳʝ 

ʦʙʣʦʤʢʠ ʠ ʛʣʳʙʳ ʵʬʬʫʟʠʚʦʚ ʠ ʠʭ ʪʫʬʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʧʨʝʜʛʦʨʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʠʣʠ ʣʘʭʘʨʦʚʳʡ ʛʝʥʝʟʠʩ ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʡ ʠ ʤʦʣʘʩʩʳ ʚ ʮʝʣʦʤ. ʇʨʠ 

ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʚʫʣʢʘʥʦʛʝʥʥʦʤʫ ʧʦʷʩʫ ʚ ʩʦʩʪʘʚʝ ʬʦʨʤʘʮʠʠ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʪʫʬʳ ʠ 

ʣʘʚʳ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʨʦʣʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʅʘʠʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʤʦʣʘʩʩʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʩʦʯʣʝʥʝʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʧʦʷʩʘ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʤʝʞʛʦʨʥʳʤʠ ʚʧʘʜʠʥʘʤʠ ʠ ʨʝʟʢʦ ʧʘʜʘʝʪ 
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ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʤʦʣʘʩʩʳ ʩʚʷʟʘʥʦ ʩ ʨʘʟʤʳʚʦʤ 

ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʠ ʚʳʥʦʩʦʤ ʦʛʨʦʤʥʦʡ ʤʘʩʩʳ ʦʩʘʜʦʯʥʦʛʦ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ çʨʝʟʝʨʚʫʘʨʳè ʚ ʧʨʝʜʝʣʘʭ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ 

ʦʙʰʠʨʥʳʭ ʥʠʟʤʝʥʥʦʩʪʝʡ.  

ɿʘʚʝʨʰʘʶʱʠʡ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ ʵʪʘʧ ʚʳʨʘʟʠʣʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʨʠʬʪʦʛʝʥʥʳʭ ʚʧʘʜʠʥ ʠ ʚʳʧʦʣʥʷʶʱʝʛʦ ʠʭ ʫʛʣʝʥʦʩʥʦʛʦ ʤʦʣʘʩʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʫʛʣʝʥʦʩʥʦʡ 

ʬʦʨʤʘʮʠʠ). ʆʪʣʦʞʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʣʝʛʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʥʘ 

ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʙʦʣʝʝ ʜʨʝʚʥʠʤ ʪʦʣʱʘʤ. ʂʦʤʧʣʝʢʩ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 

ʩʦʩʪʘʚʣʝʥ ʧʝʩʯʘʥʠʢʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠʣʠ ʛʘʣʝʯʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ, ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʫʨʳʭ ʫʛʣʝʡ, ʯʘʩʪʦ ʦʙʨʘʟʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ. 

ʋʛʣʝʥʦʩʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʵʧʠʟʦʜʠʯʝʩʢʠʤ ʚʳʥʦʩʦʤ ʤʝʣʢʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʟʝʨʥʦ-

ʘʣʣʶʚʠʘʣʴʥʫʶ ʨʘʚʥʠʥʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʝʤʫ ʤʘʩʩʦʚʦʤʫ ʟʘʭʦʨʦʥʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

ʠ ʠʭ ʫʛʣʝʬʠʢʘʮʠʠ.  

ʅʝʧʨʝʨʳʚʥʳʡ ʨʘʟʨʝʟ ʤʝʞʜʫ ʤʦʣʘʩʩʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʫʜʘʝʪʩʷ 

ʥʘʙʣʶʜʘʪʴ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥʘʭ [3], ʦʜʥʘʢʦ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʵʪʘʧʘʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦ ʧʦ ʦʪʯʝʪʣʠʚʦʡ ʩʤʝʥʝ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʧʦʨʦʜ.  
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ʄɸɻɸɼɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

ɹ.ʌ. ʇʘʣʳʤʩʢʠʡ 

 

ʉɺʂʅʀʀ ɼɺʆ ʈɸʅ, e-mail: palymsky_bf@mail.ru  

 

ɺʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʨʘʞʘʶʪ ʩʧʝʮʠʬʠʢʫ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʛʣʘʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʶʙʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʨʝʛʠʦʥʘ.  

 

ʉʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʱʝʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʩʭʝʤ, ʦʪʨʘʞʘʶʪ ʠʩʪʦʨʠʶ ʠ ʩʧʝʮʠʬʠʢʫ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʦʧʨʝʜʝʣʷʶʪ ʩʪʘʥʦʚʣʝʥʠʝ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʠ ʝʛʦ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ, 

ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʣʶʙʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ. ʅʘʠʙʦʣʝʝ ʣʦʛʠʯʥʳʤ ʠʭ 

ʚʳʨʘʞʝʥʠʝʤ ʩʣʫʞʘʪ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʠ ʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ. ʅʘ ʵʪʠʭ 

ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʘʷ ʢʘʨʪʘ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʘʩʰʪʘʙʘ 

1:1000000, ʩʦʩʪʘʚʣʝʥʥʘʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɻʝʦʣʦʛʠʠ ʠ ɻʝʦʬʠʟʠʢʠ ʉɺʂʅʀʀ ɼɺʆ ʈɸʅ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʮʝʣʝʚʳʭ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ) ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ.  

ʊʘʙʣʠʮʘ 1. ʆʩʘʜʦʯʥʳʝ ʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ  

ɻʨʫʧʧʘ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

1. ʌʣʠʰʝʚʳʡ ʈʠʪʤʠʯʥʦ ʯʝʨʝʜʫʶʱʠʝʩʷ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʩʣʘʥʮʳ, ʣʠʥʟʳ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʛʨʘʚʝʣʠʪʦʚ  

2. ʐʣʠʨʦʚʳʡ ʂʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʣʠʥʟʳ ʫʛʣʝʡ, 

ʠʥʦʛʜʘ ʧʦʢʨʦʚʳ ʣʘʚ ʠ ʪʫʬʦʚ ʘʥʜʝʟʠʪʦʚ, ʙʘʟʘʣʴʪʦʚ  

3. ʄʦʣʘʩʩʦʚʳʡ ʂʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʧʣʘʩʪʳ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ  

4. ɺʫʣʢʘʥʦʛʝʥʥʦ- 

ʤʦʣʘʩʩʦʚʳʡ 

ʇʝʩʯʘʥʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʢʦʥʛʣʦʙʨʝʢʯʠʠ, ʘʣʝʚʨʦʣʠʪʳ, ʩʣʘʥʮʳ, ʧʣʘʩʪʳ 

ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ, ʠʭ ʪʫʬʦʚ, ʣʠʥʟʳ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ  

5. ɻʨʘʫʚʘʢʢʦʚʳʡ ɻʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʪʫʬʳ ʘʥʜʝʟʠʪʦʚ. 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʜʘʮʠʪʦʚ, ʣʠʥʟʳ ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ  

6. ɼʠʘʤʠʢʪʠʪʦʚʳʡ ʇʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʤʦʱʥʳʝ ʧʘʯʢʠ ʠ ʪʦʣʱʠ ʜʠʘʤʠʢʪʠʪʦʚ, 

ʣʠʥʟʳ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʚ  

7. ʊʝʨʨʠʛʝʥʥʳʡ ʇʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʣʠʥʟʳ ʛʨʘʚʝʣʠʪʦʚ, ʧʨʦʩʣʦʠ ʪʫʬʦʚ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ.  

8. ɸʣʝʚʨʦʣʠʪʦ- 

ʧʝʩʯʘʥʠʢʦʚʳʡ 

ɻʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʪʫʬʬʠʪʦʚ.  

9. ʊʦʥʢʦʪʝʨʨʠʛʝʥʥʳʡ ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʘʨʛʠʣʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ, ʧʨʦʩʣʦʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ  

10. ɸʩʧʠʜʥʦ- 

ʩʣʘʥʮʝʚʳʡ 

ɸʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʢʨʝʤʥʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ, ʘʩʧʠʜʥʳʝ ʩʣʘʥʮʳ, ʣʠʥʟʳ 

ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʧʣʦʚʳʭ ʪʫʬʦʚ  

ɻʨʫʧʧʘ ʢʘʨʙʦʥʘʪʥʦ-ʢʨʝʤʥʠʩʪʳʭ ʢʦʤʧʣʝʢʩʦʚ  

11. ʀʟʚʝʩʪʥʷʢʦʚʦ- 

ʜʦʣʦʤʠʪʦʚʳʡ  

ʀʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʤʝʨʛʝʣʠ, ʧʣʘʩʪʳ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʧʘʯʢʠ 

ʩʣʘʥʮʝʚ, ʚ ʪ.ʯ. ʛʨʘʧʪʦʣʠʪʦʚʳʭ, ʣʠʥʟʳ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʢʦʥʛʣʦʙʨʝʢʯʠʡ.  

12. ʂʘʨʙ.-ʪʝʨʨʠʛʝʥʥʳʡ  

ʙʠʪʫʤʠʥʦʟʥʳʡ 

ʇʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʢʨʝʤʥʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʙʠʪʫʤʠʥʦʟʥʳʝ 

ʠʟʚʝʩʪʥʷʢʠ, ʤʝʨʛʝʣʠ, ʧʣʘʩʪʳ ʙʘʟʘʣʴʪʦʚ, ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ, ʠʭ ʪʫʬʦʚ.  

13. ʂʘʨʙ. -ʩʣʘʥʮʝʚʳʡ ʀʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʤʝʨʛʝʣʠ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ  

14. ʂʘʨʙ.-ʪʝʨʨʠʛʝʥʥʦ-

ʚʫʣʢʘʥʦʛʝʥʥʳʡ 

ʂʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʪʫʬʳ ʠ ʣʘʚʳ 

ʢʠʩʣʦʛʦ, ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ  

15. ʂʘʨʙʦʥʘʪʥʦ-

ʢʨʝʤʥʠʩʪʳʡ 

ʇʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʬʪʘʥʠʪʳ, ʧʨʦʩʣʦʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʜʦʣʦʤʠʪʦʚ, ʤʝʨʛʝʣʝʡ.  

16. ʊʫʬʦʛʝʥʥʦ- ɸʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʤʝʨʛʝʣʠ, ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʩʣʘʥʮʳ, ʧʣʘʩʪʳ 
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ʪʝʨʨʠʛʝʥʥʳʡ ʛʨʘʚʝʣʠʪʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʙʘʟʘʣʴʪʦʚ, ʩʧʠʣʠʪʦʚ ʠ ʠʭ ʪʫʬʦʚ.  

17. ʂʨʝʤʥʠʩʪʦ-ʩʣʘʥʮʝʚʳʡ ʂʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʪʫʬʦʧʝʩʯʘʥʠʢʠ, ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, 

ʘʣʴʙʠʪʠʟʠʨʦʚʘʥʥʳʝ ʙʘʟʘʣʴʪʳ ʠ ʠʭ ʪʫʬʳ.  

18. ɺʫʣʢʘʥʦʛʝʥʥʦ-

ʢʨʝʤʥʠʩʪʳʡ 

ɻʨʘʚʝʣʠʪʳ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ, ʪʫʬʳ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʷʰʤʳ  

19. ʊʝʨʨʠʛʝʥʥʦ-

ʢʨʝʤʥʠʩʪʳʡ 

ʂʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʢʨʝʤʥʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ, 

ʣʠʥʟʳ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʨʛʝʣʝʡ, ʧʣʘʩʪʳ ʪʫʬʦʚ ʠ ʣʘʚ ʙʘʟʘʣʴʪʦʚ.  

 

ɻʣʘʚʥʫʶ ʥʘʛʨʫʟʢʫ ʢʘʨʪʳ ʩʦʩʪʘʚʣʷʶʪ ʛʨʫʧʧʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʪʘʙʣ. 1. 2). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ [2;3] ʦʧʨʝʜʝʣʝʥʳ 

ʛʨʫʧʧʳ ʦʩʘʜʦʯʥʳʭ, ʚʫʣʢʘʥʦʛʝʥʥʳʭ, ʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʨʝʜʠ 

ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʬʣʠʰʝʚʳʝ, ʤʦʣʘʩʩʦʚʳʝ (ʩʦʙʩʪʚʝʥʥʦ ʤʦʣʘʩʩʦʚʳʡ, ʰʣʠʨʦʚʳʡ, 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʤʦʣʘʩʩʦʚʳʡ), ʨʘʟʣʠʯʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ (ʦʪ ʪʦʥʢʦ- ʜʦ ʛʨʫʙʦʪʝʨʨʠʛʝʥʥʦʛʦ, 

ʜʠʘʤʠʢʪʠʪʦʚʳʡ, ʛʨʘʫʚʘʢʢʦʚʳʡ), ʢʘʨʙʦʥʘʪʥʳʝ, ʢʨʝʤʥʠʩʪʳʝ. ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʯʠʩʪʦʤ ʚʠʜʝ (ʙʘʟʘʣʴʪʦʚʳʡ, ʧʣʘʪʦʙʘʟʘʣʴʪʦʚʳʡ), ʦʙʳʯʥʦ ï ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʢʠʤʠ 

ʣʠʙʦ ʦʩʘʜʦʯʥʳʤʠ. ʄʝʪʘʤʦʨʬʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʠʣʫ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʫʧʨʦʱʝʥʥʦʡ ʩʭʝʤʝ 

ʧʦʢʘʟʘʥʳ ʧʣʫʪʦʥʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ - ʛʨʘʥʠʪʦʚʳʝ, ʛʨʘʥʦʜʠʦʨʠʪʦʚʳʝ, ʜʠʦʨʠʪʦʚʳʝ ʠ ʪʘʢ 

ʜʘʣʝʝ.  

ʊʘʙʣʠʮʘ 2. ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

20. ʊʝʨʨʠʛʝʥʥʦ-ʩʧʠʣʠʪʦʚʳʡ ʂʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ, ʛʣʠʥʠʩʪʳʝ ʠ ʢʨʝʤʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʪʫʬʳ ʠ ʣʘʚʳ 

ʥʘʪʨʠʝʚʳʭ ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ, ʨʠʦʣʠʪʦʚ.  

21 çɿʝʣʝʥʳʭ ʪʫʬʦʚè  ʊʫʬʳ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʫʯʘʩʪʠʝʤ ʣʘʚ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ  

22. ɹʘʟʘʣʴʪʦʚʳʡ ɹʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʧʠʢʨʦʙʘʟʘʣʴʪʳ, ʠʭ ʪʫʬʳ, ʧʨʦʩʣʦʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 

ʛʨʘʚʝʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ.  

23. ʇʣʘʪʦʙʘʟʘʣʴʪʦʚʳʡ ɹʘʟʘʣʴʪʳ, ʪʨʘʭʠʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʦʯʝʥʴ ʨʝʜʢʦ ʠʭ ʪʫʬʳ.  

24. ɸʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʳʡ ʇʘʣʝʦʪʠʧʥʳʝ ʘʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ, ʠʭ ʪʫʬʳ, ʧʘʯʢʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ  

25. ɸʥʜʝʟʠʪ-ʜʘʮʠʪʦʚʳʡ ɸʥʜʝʟʠʪʳ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʠʭ ʪʫʬʳ, ʠʛʥʠʤʙʨʠʪʳ ʠ ʪʫʬʳ ʜʘʮʠʪʦʚ, 

ʨʠʦʜʘʮʠʪʦʚ, ʧʘʯʢʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ  

26. ɸʥʜʝʟʠʪ-ʨʠʦʣʠʪʦʚʳʡ ɼʚʫʧʠʨʦʢʩʝʥʦʚʳʝ ʘʥʜʝʟʠʪʳ, ʪʫʬʳ ʠ ʠʛʥʠʤʙʨʠʪʳ  ʨʠʦʣʠʪʦʚ  

 

27. ʂʦʥʪʨʘʩʪʥʳʡ ʨʠʦʣ.-

ʙʘʟʘʣʴʪʦʚʳʡ 

ʊʫʬʳ ʠ ʣʘʚʳ ʢʠʩʣʦʛʦ (ʚʢʣʶʯʘʷ ʠʛʥʠʤʙʨʠʪʳ), ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʪʫʬʦʢʦʥʛʣʦʤʝ-ʨʘʪʳ, ʪʫʬʦʧʝʩʯʘʥʠʢʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʳ  

28. ʂʦʥʪʨʘʩʪʥʳʡ ʚʫʣʢ.-

ʪʝʨʨʠʛʝʥʥʳʡ 

ɸʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʳ, ʙʘʟʘʣʴʪʳ, ʪʫʬʳ ʠ ʣʘʚʳ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʧʘʯʢʠ 

ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ  

ʄʝʪʘʤʦʨʬʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ  

29. ɿʝʣʝʥʦʢʘʤʝʥʥʳʡ ʂʚʘʨʮʠʪʳ, ʤʝʪʘʧʝʩʯʘʥʠʢʠ, ʬʠʣʣʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, ʤʝʨʛʝʣʠ  

30. ʄʝʪʘʪʝʨʨʠʛʝʥʥʳʡ ʄʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʢʚʘʨʮʠʪʳ, 

ʠʟʚʝʩʪʥʷʢʠ  

31. ɻʥʝʡʩʦʢʚʘʨʮʠʪʦʚʳʡ ɻʥʝʡʩʳ, ʢʚʘʨʮʠʪʳ, ʘʤʬʠʙʦʣʠʪʳ  

32. ʄʝʪʘʚʫʣʢʘʥʠʯʝʩʢʠʡ ʊʨʘʭʠʙʘʟʘʣʴʪʳ, ʨʠʦʣʠʪʳ, ʧʘʯʢʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ  

33. ɻʥʝʡʩʦʚʦ-

ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚʳʡ 

ɻʥʝʡʩʳ, ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʳ, ʘʤʬʠʙʦʣʠʪʳ  

 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʨʦʪʢʦ ʩʪʨʫʢʪʫʨʥʦʝ (ʪʝʢʪʦʥʠʯʝʩʢʦʝ) ʟʥʘʯʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ 

ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ [1] ʥʘʠʙʦʣʝʝ 
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ʢʨʫʧʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʗʥʦ-ʂʦʣʳʤʩʢʠʡ 

ʦʨʦʛʝʥʥʳʡ ʧʦʷʩ, ʚʢʣʶʯʘʶʱʠʡ ɸʷʥ-ʖʨʷʭʩʢʠʡ, ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʠʡ, ʆʤʫʣʝʚʩʢʠʡ, 

ʇʨʠʢʦʣʳʤʩʢʠʡ ʪʝʨʨʝʡʥʳ ʠ ʆʤʦʣʦʥʩʢʠʡ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ʩ ʝʛʦ ʦʙʨʘʤʣʝʥʠʝʤ (ʅʘʤʳʥʜʳʢʘʥʦ-

ɹʝʨʝʟʦʚʩʢʘʷ ʠ ɸʫʣʘʥʜʞʠʥʩʢʘʷ ʢʨʘʝʚʳʝ ʟʦʥʳ), ʘ ʪʘʢʞʝ ʆʭʦʪʩʢʦ-ʂʦʨʷʢʩʢʠʤʡ ʦʨʦʛʝʥʥʳʡ ʧʦʷʩ, 

ʢʫʜʘ ʚʭʦʜʷʪ ɺʠʣʠʛʠʥʩʢʠʡ, ɻʠʞʠʛʠʥʩʢʠʡ ʠ ʂʦʥʠ-ʊʘʡʛʦʥʦʩʩʢʠʡ ʪʝʨʨʝʡʥʳ. ʂʦʥʢʨʝʪʥʳʝ 

ʛʨʫʧʧʳ ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʠʭ ʚʦʟʨʘʩʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʛʣʘʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ, ʧʨʠʯʝʤ ʤʥʦʛʠʝ ʪʘʢʠʝ 

ʛʨʫʧʧʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʪʘʣʦʥʥʳʤʠ. ʋʥʠʢʘʣʴʥʳ ʜʣʷ ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

ʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʢʦʥʪʨʘʩʪʥʳʡ ʨʠʦʣʠʪ-ʙʘʟʘʣʴʪʦʚʳʡ (ʢʝʜʦʥʩʢʘʷ ʩʝʨʠʷ) ʠ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩʳ, ʘ ʪʘʢʞʝ ʢʘʨʙʦʥ-ʧʝʨʤʩʢʠʡ ʢʘʨʙʦʥʘʪʥʦ-

ʙʠʪʫʤʠʥʦʟʥʳʡ ʢʦʤʧʣʝʢʩ. ɺ ɸʫʣʘʥʜʞʠʥʩʢʦʤ ʠ ɻʠʞʠʛʠʥʩʢʦʤ ʪʝʨʨʝʡʥʘʭ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʨʝʤʥʠʩʪʳʡ ʠ ʘʩʧʠʜʥʦ-ʩʣʘʥʮʝʚʳʡ ʢʦʤʧʣʝʢʩʳ, ʙʝʩʩʧʦʨʥʦ ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʈʝʟʢʦ ʦʪʣʠʯʥʳ ʦʪ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʘʣʝʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʆʤʫʣʝʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ï ʢʘʨʙʦʥʘʪʥʦ-ʩʣʘʥʮʝʚʳʡ, ʠʟʚʝʩʪʥʷʢʦʚʦ-

ʜʦʣʦʤʠʪʦʚʳʡ, ʢʘʨʙʦʥʘʪʥʦ-ʢʨʝʤʥʠʩʪʳʡ. ʅʘ ʩʦʩʝʜʩʪʚʫʶʱʝʤ ʇʨʠʢʦʣʳʤʩʢʦʤ ʪʝʨʨʝʡʥʝ ʨʦʣʴ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜʢʦʚ ʨʝʟʢʦ ʧʨʠʥʠʞʝʥʘ ʠ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʥʦʪʦʥʥʳʡ ʪʫʬʦʛʝʥʥʦ-

ʢʨʝʤʥʠʩʪʳʡ ʢʦʤʧʣʝʢʩ. ɺ ʧʨʝʜʝʣʘʭ ʪʝʨʨʝʡʥʦʚ ʆʭʦʪʩʢʦ-ʂʦʨʷʢʩʢʦʛʦ ʦʨʦʛʝʥʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʦʤʧʣʝʢʩʳ ʙʘʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ï ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʡ ʙʘʟʘʣʴʪʦʚʳʡ, ʶʨʩʢʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʢʨʝʤʥʠʩʪʳʡ ʠ çʟʝʣʝʥʳʭ ʪʫʬʦʚè. ɼʣʷ ʧʝʨʤʠ ɸʷʥ-ʖʨʷʭʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʩʘʤʦʙʳʪʝʥ 

ʜʠʘʤʠʢʪʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʪʘʢʞʝ ʢʘʢ ʜʣʷ ʶʨʳ ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ï ʩʝʨʠʷ 

ʬʣʠʰʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʚʦʠʤʠ ʥʘʙʦʨʘʤʠ ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪʣʠʯʘʶʪʩʷ 

ʥʘʣʦʞʝʥʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʷʩʘ, ʦʩʦʙʝʥʥʦ ʨʘʥʥʝ-ʧʦʟʜʥʝʤʝʣʦʚʦʡ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʠʡ, ʛʜʝ 

ʧʦʚʩʝʤʝʩʪʥʦ ʩʥʠʟʫ ʚʚʝʨʭ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʤʦʣʘʩʩʦʚʳʡ, ʘʥʜʝʟʠʪ-ʜʘʮʠʪʦʚʳʡ, 

ʘʥʜʝʟʠʪ-ʨʠʦʣʠʪʦʚʳʡ ʠ ʧʣʘʪʦʙʘʟʘʣʴʪʦʚʳʡ ʢʦʤʧʣʝʢʩʳ.  

ʀʟʣʦʞʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʘʷ 

ʢʘʨʪʘ ʧʦʩʣʫʞʠʪ ʥʝʦʮʝʥʠʤʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʊʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ.  
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MOLAR  TOOTH  STRUCTURES ʀ ʇʈʆʀʉʍʆɾɼɽʅʀɽ ʇɽʃʆʀɼʆɺ 

ʇʈʆʊɽʈʆɿʆʁʉʂʀʍ ʂɸʈɹʆʅɸʊʅʓʍ ʇʃɸʊʌʆʈʄ (ʉʈɽɼʅʀʁ ʈʀʌɽʁ 

ʊʋʈʋʍɸʅʉʂʆɻʆ ʇʆɼʅʗʊʀʗ ʉʀɹʀʈʀ) 

ʇ.ʖ.ʇʝʪʨʦʚ 

 

ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, e-mail: petrov@ginras.ru 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʢʩʪʫʨʳ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚ ʧʝʣʦʠʜʥʳʭ ʠʣʦʚ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʉʫʭʦʪʫʥʛʫʩʠʥʩʢʦʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʄʊ-ʪʝʢʩʪʫʨ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʣʦʠʜʦʚ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʥʫʪʨʠ ʧʦʛʨʝʙʝʥʥʳʭ ʩʣʦʝʚ ʢʘʨʙʦʥʘʪʥʦʛʦ ʠʣʘ. 

ʄʠʢʨʦʙʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʜʠʘʛʝʥʝʟʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʧʦʩʦʙʦʤ ʢʦʥʩʝʨʚʘʮʠʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʘʭ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʩʘʜʢʘ.  

 

ʇʝʣʦʠʜʳ, ʢʘʢ ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʪʝʨʤʠʥ, ʦʙʲʝʜʠʥʷʝʪ ʦʢʨʫʛʣʳʝ, ʤʝʣʢʠʝ (ʜʝʩʷʪʢʠ ʠ ʧʝʨʚʳʝ 

ʩʦʪʥʠ ʤʠʢʨʦʥ), ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʟʝʨʥʘ, ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1]. ɺ 

ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʤʦʨʩʢʠʭ ʦʩʘʜʢʘʭ ʦʥʠ ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʥʪʦʩʥʳʭ ʬʦʪʦʪʨʦʬʥʳʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʮʠʘʥʦʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ Entophysalidacean ʠ/ʠʣʠ Pleurocapsalean [2]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʥʘ ʧʨʠʤʝʨʝ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʫʭʦʪʫʥʛʫʩʠʥʩʢʦʡ ʩʚʠʪʳ ʨʘʩʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ 

ʜʠʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʝʣʦʠʜʥʳʭ ʟʝʨʝʥ ʠ ʠʭ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʚʝʨʭʥʝʤ ʧʨʦʪʝʨʦʟʦʝ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ Molar tooth (ʄʊ). 

ʆʪʣʦʞʝʥʠʷ ʩʫʭʦʪʫʥʛʫʩʠʥʩʢʦʡ ʩʚʠʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʝʨʭʥʠʤ ʛʦʨʠʟʦʥʪʘʤ 

ʤʝʟʦʧʨʦʪʝʨʦʟʦʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʪʠʨʫʶʪʩʷ ʚ 1030 ʤʣʥ. ʣʝʪ [3]. ʀʣʠʩʪʳʝ ʦʩʘʜʢʠ, 

ʦʪʣʦʞʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʉʫʭʦʪʫʥʛʫʩʠʥʩʢʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʘʤʧʘ, ʧʨʝʪʝʨʧʝʚʘʣʠ 

ʛʣʫʙʦʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʠʘʛʝʥʝʟʘ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʪʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʣʩʷ ʥʠʟʢʦʤʘʛʥʝʟʠʘʣʴʥʳʡ ʢʘʣʴʮʠʤʠʢʨʦʩʧʘʨʠʪ, ʟʘʤʝʱʘʶʱʠʡ 

ʠʣʠʩʪʳʡ ʤʘʪʨʠʢʩ ʠ ʬʦʨʤʠʨʫʶʱʠʡ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʱʠʥʦʧʦʜʦʙʥʳʝ ʄʊ-ʪʝʢʩʪʫʨʳ [4]. ɺ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʧʝʣʦʠʜʥʳʭ ʟʝʨʝʥ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ 

ʄʊ-ʤʠʢʨʦʩʧʘʨʠʪʘ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʤʝʣʢʦʚʦʜʥʳʭ ʬʘʮʠʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʨʘʤʧʘ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ.  

ʇʝʣʦʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʚʘʨʴʠʨʫʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʧʝʣʦʠʜʥʳʝ ʟʝʨʥʘ, ʨʝʣʠʢʪʳ ʠʣʠʩʪʦʛʦ ʦʩʘʜʢʘ ʠ ʦʢʨʫʞʘʶʱʠʡ ʠʭ 

ʢʘʣʴʮʠʤʠʢʨʦʩʧʘʨʠʪʦʚʳʡ ʮʝʤʝʥʪ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʪʨʫʢʪʫʨ: ʨʝʣʠʢʪ-

ʧʝʣʦʠʜʥʳʝ ʠ ʧʝʣʦʠʜʥʳʝ ʤʠʢʨʦʩʧʘʨʠʪʳ. ʈʝʣʠʢʪʳ ʠ ʟʝʨʥʘ ʩʦʩʪʦʷʪ ʠʟ ʜʦʣʦʤʠʢʨʠʪʘ, 

ʦʙʦʛʘʱʝʥʥʦʛʦ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ, ʧʨʠ ʵʪʦʤ ʧʝʣʦʠʜʥʳʝ ʟʝʨʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʠʟ ʙʝʩʬʦʨʤʝʥʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ʨʝʣʠʢʪʦʚʳʭ ʩʣʦʡʢʦʚ. ɿʝʨʥʘ 
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ʚ ʤʦʤʝʥʪ ʠ ʧʦʩʣʝ ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʠ ʜʝʬʦʨʤʘʮʠʷʤ, ʥʠ ʧʝʨʝʤʝʱʝʥʠʷʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʣʠʪʦʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ.  

ʅʘʙʣʶʜʝʥʠʷ ʥʘʜ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝʤ ʟʝʨʝʥ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʧʦʨʦʜʝ ʧʦʢʘʟʘʣʠ 

ʯʝʪʢʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʟʝʨʝʥ ʢ ʛʨʘʥʠʮʘʤ ʤʠʢʨʦʩʧʘʨʠʪʦʚʳʭ ʪʝʣ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʨʘʩʪʘʪʴʩʷ ʚ ʘʛʨʝʛʘʪʳ ʩ ʝʜʠʥʦʦʙʨʘʟʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʪʨʦʝʥʠʝʤ ʜʦ ʥʘʯʘʣʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʩ ʜʨʫʛʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʚʦʙʦʜʥʳʡ ʨʦʩʪ ʧʨʦʪʦʧʝʣʦʠʜʥʳʭ ʯʘʩʪʠʮ 

ʧʨʦʠʩʭʦʜʠʣ ʚʥʫʪʨʠ ʧʦʣʦʩʪʝʡ ʤʠʢʨʦʩʧʘʨʠʪʦʚʦʛʦ ʮʝʤʝʥʪʘ, ʩʦʟʜʘʚʘʚʰʝʛʦ ʞʝʩʪʢʠʡ ʢʘʨʢʘʩ ʥʘ 

ʩʪʘʜʠʠ ʢʦʤʧʘʢʮʠʠ ʠʣʠʩʪʦʛʦ ʦʩʘʜʢʘ. ʉʫʜʷ ʧʦ ʜʠʘʛʨʘʤʤʘʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ, ʟʝʨʥʘ 

ʨʦʩʣʠ in situ ʚ ʧʦʣʦʩʪʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ, ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʩ ʨʘʟʤʝʨʦʤ ʟʝʨʥʘ. 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʪʘʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ, ʫʜʣʠʥʝʥʠʝ, ʨʘʟʤʘʭ 

ʚʘʨʠʘʮʠʡ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʨʦʩʪʘ ʯʘʩʪʠʮ ʥʠ ʦʪ ʦʩʘʜʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʠ ʦʪ ʣʦʢʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʜʠʘʛʝʥʝʟʘ.  

ʍʠʤʠʯʝʩʢʠʝ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʨʝʥʪʛʝʥ-ʩʪʨʫʢʪʫʨʥʳʝ ʘʥʘʣʠʟʳ ʧʦʨʦʜ ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʧʨʝʨʳʚʥʳʡ ʢʘʣʴʮʠʪ-ʜʦʣʦʤʠʪʦʚʳʡ ʩʧʝʢʪʨ ʩʦʩʪʘʚʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʟʘʢʨʳʪʦʡ ʜʠʘʛʝʥʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ CaCO3-MgCO3 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʘʜʢʘ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʤʝʞʜʫ ʢʘʣʴʮʠʤʠʢʨʦʩʧʘʨʠʪʦʤ ʠ ʜʦʣʦʤʠʪʦʤ 

ʨʝʣʠʢʪ-ʧʝʣʦʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʫʢʪʫʨ. ɼʘʥʥʳʝ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʘʛʨʝʛʘʪʳ ʧʝʣʦʠʜʥʳʭ ʟʝʨʝʥ ʩʦʩʪʦʷʪ ʠʟ Ca-ʠʟʙʳʪʦʯʥʦʛʦ (ʚʧʣʦʪʴ ʜʦ 65 mol.% 

Ca) ʜʦʣʦʤʠʪʘ. ʉʫʜʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ [5], ʝʛʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʥʘʯʠʥʘʣʘʩʴ ʧʨʠ 

ʦʪʥʦʰʝʥʠʠ Mg/Ca mol. ʚ ʨʘʩʪʚʦʨʝ 1,12-0,83, ʪʦ ʝʩʪʴ ʚ ʠʥʪʝʨʚʘʣʝ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʪɻʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʩʣʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʟʝʨʝʥ ʠ ʮʝʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚʳʧʘʜʝʥʠʝ ʩʠʣʠʢʘʪʥʳʭ 

ʬʘʟ.  

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʣʦʠʜʦʚ ʠ ʄʊ ʪʝʢʩʪʫʨ ʚʥʫʪʨʠ 

ʩʣʦʝʚ ʯʘʩʪʠʯʥʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʦʩʘʜʢʘ ʚ ʭʦʜʝ ʝʛʦ ʤʠʢʨʦʩʧʘʨʠʪʦʚʦʛʦ 

ʟʘʤʝʱʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʝʣʦʠʜʥʳʝ ʟʝʨʥʘ ʚʦʟʥʠʢʘʣʠ ʠʟ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʈʘʩʪʚʦʨʝʥʠʝ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚ Mg-ʢʘʣʴʮʠʪʘ ʠʣʦʚ ʤʦʛʣʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʘʥʘʵʨʦʙʦʚ-ʬʝʨʤʝʥʪʘʪʦʨʦʚ, ʨʘʩʱʝʧʣʷʶʱʠʭ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʫʶ ʦʨʛʘʥʠʢʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʝʪʫʯʠʭ ʢʠʩʣʦʪ. ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʤʦʘʮʝʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ ʨʦʩʪʫ pH 

ʩʨʝʜʳ ʠ ʟʘʜʝʨʞʠʚʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʢʘʣʴʮʠʤʠʢʨʦʩʧʘʨʠʪʦʚʦʛʦ ʮʝʤʝʥʪʘ. ʆʯʝʚʠʜʥʦ, 

ʤʦʨʪʤʘʩʩʘ ʧʝʨʚʠʯʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʘʛʨʝʛʘʪʳ ʧʝʨʚʠʯʥʦʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʬʘʟʳ ʠʣʦʚ ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʳʣʘ ʥʝʜʦʩʪʫʧʥʘ ʜʝʩʪʨʫʢʪʦʨʘʤ ʚ ʩʠʥʛʝʥʝʟʝ ʠ 

ʜʘʣʝʝ ʚʧʣʦʪʴ ʜʦ ʤʦʤʝʥʪʘ ʝʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚ ʭʦʜʝ ʤʠʢʨʦʩʧʘʨʠʪʦʚʦʛʦ ʟʘʤʝʱʝʥʠʷ. ʊʘʢʠʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʘʛʨʝʛʘʪʳ ʜʦʩʪʠʛʘʣʠ ʨʘʟʤʝʨʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚʳʭ ʬʨʘʢʮʠʡ. ʆʥʠ 

ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠʣʦʚ ʠ ʩʦʜʝʨʞʘʣʠ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʩʫʙʩʪʨʘʪ 
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ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʛʣʫʙʦʢʦ ʧʦʛʨʝʙʝʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʩʣʦʝʚ. ʋʩʣʦʚʠʷ ʩʨʝʜʳ 

ʦʪʚʝʯʘʣʠ ʩʫʣʴʬʘʪ/ʤʝʪʘʥ ʪʨʘʥʟʠʪʥʦʡ ʟʦʥʝ, ʛʜʝ ʤʦʛʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʤʝʪʘʥ-ʧʦʪʨʝʙʣʷʶʱʠʝ 

ʢʦʥʩʦʨʮʠʫʤʳ ʩʫʣʴʬʘʪʨʝʜʫʢʪʦʨʦʚ ʠ ʤʝʪʘʥʦʪʨʦʬʥʳʭ ʘʨʭʝʡ. ʄʠʢʨʦʙʥʳʝ ʘʛʨʝʛʘʪʳ-ʛʨʘʥʫʣʳ, ʧʦ 

ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʙʣʠʟʢʠʝ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʧʝʣʦʠʜʥʳʤ ʟʝʨʥʘʤ, ʦʙʨʘʟʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʪʘʥʦʚʦʛʦ ʙʨʦʞʝʥʠʷ ʚ ʙʠʦʨʝʘʢʪʦʨʘʭ.  

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʣʦʠʜʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʚʠʚʘʣʩʷ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʝʥ ʦʩʘʜʢʘ ʩʦʦʙʱʝʩʪʚʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʢ ʢʨʫʧʥʳʤ ʤʠʢʨʦʙʥʳʤ 

ʢʦʥʩʦʨʮʠʫʤʘʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʧʨʦʪʦʧʝʣʦʠʜʥʳʝ ʟʝʨʥʘ (ʨʠʩ. 1). ʂʨʠʩʪʘʣʣʠʟʘʮʠʷ Ca-

ʜʦʣʦʤʠʪʘ ʟʝʨʝʥ ʨʘʟʛʨʫʞʘʣʘ ʣʦʢʘʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ Mg2+, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʢʦʨʝʥʠʶ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʢʘʣʴʮʠʤʠʢʨʦʩʧʘʨʠʪʘ, "ʟʘʧʝʯʘʪʳʚʘʥʠʶ" ʠʤ ʬʨʘʛʤʝʥʪʘ 

ʧʝʣʦʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʝʨʳʚʘʥʠʶ ʜʘʣʴʥʝʡʰʝʡ ʤʠʛʨʘʮʠʠ ʬʨʦʥʪʘ ʨʘʩʪʚʦʨʝʥʠʷ. 

ʋʤʝʥʴʰʝʥʠʝ ʢʘʨʙʦʥʘʪʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʢʘʨʙʦʥʘʪʦʚ ʧʨʦʚʦʮʠʨʦʚʘʣʦ 

ʚr ʧʘʜʝʥʠʝ ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʬʘʟ ʬʠʣʦʩʠʣʠʢʘʪʦʚ ʠ ʢʨʝʤʥʝʟʝʤʘ.  

 

 

ʈʠʩʫʥʦʢ 1 - ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʣʦʠʜʦʚ 
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ʇʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʮʠʢʣʠʯʥʦʩʪʠ ʩʨʝʜʥʝʪʨʠʘʩʦʚʦʡ ʪʦʣʱʠ ʚ ʨʘʡʦʥʝ ʢʨʷʞʘ ʇʨʦʥʯʠʱʝʚʘ, 

ʩʣʦʞʝʥʥʦʡ ʢʘʨʘʥʛʘʪʠʥʩʢʦʡ, ʪʫʦʨʘ-ʭʘʠʥʩʢʦʡ, ʫʩʪʴ-ʦʣʝʥʝʢʩʢʦʡ ʠ ʦʣʠʤʧʠʡʩʢʦʡ ʩʚʠʪʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʟʫʯʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʠʶ ʮʠʢʣʦʚ ʜʝʢʘʤʝʪʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʩ ʨʝʛʨʝʩʩʠʚʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʦʙʨʘʟʫʶʱʠʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʨʫʧʥʳʡ ʨʝʛʨʝʩʩʠʚʥʳʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʮʠʢʣ ʩ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʳʤ ʜʚʫʯʣʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʚʣʠʷʥʠʷ ʙʣʠʟʙʝʨʝʛʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ ʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʵʪʘʧʘʤʠ ʙʳʩʪʨʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ. 

 

ʅʘ ʬʦʥʝ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʘʨʢʪʠʯʝʩʢʦʤʫ ʨʝʛʠʦʥʫ ʩʪʨʘʥʳ ʚ ʧʣʘʥʝ ʝʛʦ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ 

ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ [9]. ʊʝʨʨʠʪʦʨʠʷ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʛʨʘʥʠʮʝ ʋʩʪʴ-ɸʥʘʙʘʨʩʢʦʛʦ ʠ ʃʝʥʦ-ʆʣʝʥʝʢʩʢʦʛʦ ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʍʘʪʘʥʛʩʢʦ-

ʅʠʞʥʝʣʝʥʩʢʦʡ ʬʘʮʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ [6]. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʠʟʫʯʝʥʥʦʩʪʴ, ʘ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ 50-60 ʛʛ. ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʮʠʢʣʠʯʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ 

ʘʥʠʟʠʡʩʢʦʛʦ ʠ ʣʘʜʠʥʩʢʦʛʦ ʷʨʫʩʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʨʷʞʘ ʇʨʦʥʯʠʱʝʚʘ ʚ ʨʘʡʦʥʝ ʨ. 

ʇʝʩʯʘʥʦʡ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʣʝʚʦʤ ʠʟʫʯʝʥʠʠ 

ʦʙʥʘʞʝʥʠʡ. ʀʟʫʯʝʥʠʝʤ ʮʠʢʣʠʯʥʦʩʪʠ ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʩʝʚʝʨʝ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ 

ʟʘʥʠʤʘʣʩʷ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3, 4, 5, 6, 7, 8, 13 ʠ ʜʨ.]. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʨʦʠʩʭʦʜʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʧʥʦʛʦ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʠʢʚʝʥʩʫ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ [13]), ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʜʚʘ ʮʠʢʣʘ ʤʝʥʴʰʝʛʦ ʤʘʩʰʪʘʙʘ 

(ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʠʟʠʡʩʢʦʤʫ ʠ ʣʘʜʠʥʩʢʦʤʫ ʩʠʢʚʝʥʩʘʤ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ [13]). ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʘʥʠʟʠʡʩʢʠʡ ʮʠʢʣ ʠʤʝʝʪ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʩ ʨʝʛʨʝʩʩʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʢʘʞʜʦʡ ʠʟ ʯʘʩʪʝʡ [4, 5]. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʣʦʞʝʥʠʡ 

[10] ʚ ʠʟʫʯʝʥʥʦʡ ʩʨʝʜʥʝʪʨʠʘʩʦʚʦʡ ʪʦʣʱʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʩʝʨʠʶ ʮʠʢʣʦʚ ʜʝʢʘʤʝʪʨʦʚʦʛʦ 

ʤʘʩʰʪʘʙʘ ʩ ʨʝʛʨʝʩʩʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʬʦʨʤʠʨʫʶʱʠʭ ʘʥʠʟʠʡʩʢʠʡ ʠ ʣʘʜʠʥʩʢʠʡ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʮʠʢʣʳ, ʚʳʜʝʣʷʝʤʳʝ ʦʪ ʫʨʦʚʥʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ ʜʦ ʫʨʦʚʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʛʨʝʩʩʠʠ. ʅʘ ʛʨʘʥʠʮʘʭ ʜʝʢʘʤʝʪʨʦʚʳʭ ʮʠʢʣʦʚ ʥʝ ʨʝʜʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʙʳʩʪʨʳʡ 
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ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʥʘʠʙʦʣʝʝ ʨʝʛʨʝʩʩʠʚʥʳʭ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʢ ʥʠʟʘʤ ʩʣʝʜʫʶʱʝʛʦ 

ʮʠʢʣʘ. ʇʦʜʦʙʥʘʷ ʢʘʨʪʠʥʘ ʦʪʨʘʞʘʝʪ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʭʦʜ ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɸʥʠʟʠʡʩʢʠʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʮʠʢʣ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 180 ʤ. ʅʠʞʥʠʝ 60-65 ʤ ʨʘʟʨʝʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷʤʠ, ʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ. 

ʕʪʘ ʯʘʩʪʴ ʨʘʟʨʝʟʘ, ʚʝʨʦʷʪʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʘʥʠʟʠʡʩʢʦʡ ʢʘʨʘʥʛʘʪʠʥʩʢʦʡ ʩʚʠʪʝ ʠ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʪʫʦʨʘ-ʭʘʠʥʩʢʦʡ ʩʚʠʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʥʘʠʙʦʣʝʝ ʤʦʨʠʩʪʫʶ ʯʘʩʪʴ ʧʝʨʚʦʛʦ 

ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʮʠʢʣʘ. ɺʳʰʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ (20 ʤ) ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ. 

ɺʪʦʨʦʡ ʮʠʢʣ (35 ʤ) ʦʪʨʘʞʘʝʪ ʩʤʝʥʫ ʦʙʩʪʘʥʦʚʦʢ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʧʦʙʝʨʝʞʴʷ 

ʦʙʩʪʘʥʦʚʢʘʤʠ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ ʠ ʥʠʞʥʝʛʦ ʧʣʷʞʘ. ʊʨʝʪʠʡ ʮʠʢʣ ʠʤʝʝʪ 

ʤʦʱʥʦʩʪʴ15 ʤ. ʅʠʞʥʷʷ ʝʛʦ ʧʦʣʦʚʠʥʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʝʨʭʥʷʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʩʪʘʥʦʚʢʘʤ 

ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʦʙʩʪʘʥʦʚʢʘʤʠ ʥʠʞʥʝʛʦ ʧʣʷʞʘ. ɺʪʦʨʦʡ ʠ 

ʪʨʝʪʠʡ ʮʠʢʣʳ ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʳʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʮʠʢʣ (50 ʤ) ʩ ʦʙʱʝʡ ʨʝʛʨʝʩʩʠʚʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʯʝʪʚʝʨʪʳʡ ʮʠʢʣ (10 ʤ) ʩʦ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ ʨʝʛʨʝʩʩʠʚʥʳʤ ʪʨʝʥʜʦʤ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ 

ʟʦʥʳ ʧʣʷʞʘ. ʇʷʪʳʡ ʮʠʢʣ (16 ʤ) ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʪʣʦʞʝʥʠʡ ʜʘʣʴʥʝʡ ʠ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥ, 

ʩʤʝʥʷʶʱʠʤʠʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʧʦʜʚʦʜʥʦʡ ʦʪʤʝʣʠ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ. ʇʦʩʣʝʜʥʠʡ 

ʮʠʢʣ (27 ʤ) ʩʨʝʜʥʝ-ʚʝʨʭʥʝʘʥʠʟʠʡʩʢʦʡ ʪʫʦʨʘ-ʭʘʠʥʩʢʦʡ ʩʚʠʪʳ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ 

ʯʘʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʤʝʥʫ ʦʙʩʪʘʥʦʚʦʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ, 

ʦʙʩʪʘʥʦʚʢʘʤʠ ʝʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʣʷʞʝʚʳʤʠ. ʏʝʪʚʝʨʪʳʡ, ʧʷʪʳʡ ʠ ʰʝʩʪʦʡ 

ʮʠʢʣʳ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ ʢʨʫʧʥʳʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʮʠʢʣ (53 ʤ) ʩ ʦʙʱʝʡ ʨʝʛʨʝʩʩʠʚʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. 

ʃʘʜʠʥʩʢʠʡ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʮʠʢʣ (63 ʤ) ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʮʠʢʣʘ ʤʝʥʴʰʝʛʦ 

ʤʘʩʰʪʘʙʘ, ʦʪʚʝʯʘʶʱʠʤʠ ʫʩʪʴ-ʦʣʝʥʝʢʩʢʦʡ ʠ ʦʣʠʤʧʠʡʩʢʦʡ ʩʚʠʪʘʤ. ʅʠʞʥʠʝ 12 ʤ ʥʠʞʥʝʛʦ, 

ʩʝʜʴʤʦʛʦ, ʮʠʢʣʘ ʬʠʢʩʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʙʘʩʩʝʡʥʘ, ʘ ʚʝʨʭʥʷʷ ʝʛʦ ʯʘʩʪʴ 

(1,5 ʤ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʩʪʘʥʦʚʢʝ ʧʦʜʚʦʜʥʦʡ ʦʪʤʝʣʠ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʣʷʞʘ. ɺʦʩʴʤʦʡ 

ʮʠʢʣ (49 ʤ) ʦʪʚʝʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʝ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʝʡ ʧʨʝʜʬʨʦʥʪʘʣʴʥʦʡ 

ʟʦʥʳ ʧʣʷʞʘ, ʚʧʣʦʪʴ ʜʦ ʥʠʞʥʝʛʦ ʧʣʷʞʘ ʚ ʚʝʨʭʥʝʡ ʩʚʦʝʡ ʯʘʩʪʠ. ʃʘʜʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʟʘʚʝʨʰʘʝʪ ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʡ ʨʘʟʨʝʟ ʠ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ 

ʦʩʠʧʘʡʩʢʦʡ ʩʚʠʪʦʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʮʠʢʣʠʯʥʦʩʪʠ ʩʨʝʜʥʝʪʨʠʘʩʦʚʦʡ ʪʦʣʱʠ ʢʨʷʞʘ ʇʨʦʥʯʠʱʝʚʘ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʚʦʩʝʤʴ ʮʠʢʣʦʚ ʜʝʢʘʤʝʪʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʨʝʛʨʝʩʩʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʜʚʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʮʠʢʣʘ ʙʦʣʴʰʝʛʦ ʤʘʩʰʪʘʙʘ (ʘʥʠʟʠʡʩʢʠʡ, 
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ʣʘʜʠʥʩʢʠʡ) ʠ ʚʤʝʩʪʝ ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʳʡ ʨʝʛʨʝʩʩʠʚʥʳʡ ʨʷʜ ʨʘʟʚʠʪʠʷ. ʇʦʜʦʙʥʦʝ ʮʠʢʣʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʠʤʝʶʪ ʠ ʜʨʫʛʠʝ ʙʦʨʝʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʩʨʝʜʥʝʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ [13]. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ ʚ ʥʠʞʥʝʤ-ʩʨʝʜʥʝʤ ʪʨʠʘʩʝ ʧʦʩʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʧʦʢʦʡʩʪʚʠʷ ʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ, ʚʢʣʶʯʘʷ ʝʝ ʃʘʧʪʝʚʩʢʠʡ ʙʣʦʢ, 

ʠʩʧʳʪʳʚʘʣʘ ʩʚʦʜʦʚʦʝ ʧʦʜʥʷʪʠʝ [11, 12], ʚʳʟʚʘʥʥʦʝ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʇʘʥʛʝʷ, ʢʦʪʦʨʦʝ ʟʘʚʝʨʰʠʣʦʩʴ ʥʘ ʨʫʙʝʞʝ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ [1, 2]. 

ɺʳʜʝʣʝʥʥʳʝ ʚ ʠʟʫʯʝʥʥʦʤ ʨʘʟʨʝʟʝ ʮʠʢʣʳ ʜʝʢʘʤʝʪʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʵʚʩʪʘʪʠʯʝʩʢʠʤʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʥʠ 

ʘʩʠʤʤʝʪʨʠʯʥʳ, ʠʤʝʶʪ ʦʙʱʠʡ ʨʝʛʨʝʩʩʠʚʥʳʡ ʪʨʝʥʜ, ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʦʙʩʪʘʥʦʚʦʢ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʠʝ ʛʨʘʥʠʮʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʘʩʩʝʡʥʘ ʜʣʷ ʠʥʪʝʨʚʘʣʦʚ, 

ʩʣʘʙʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʬʘʫʥʠʩʪʠʯʝʩʢʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʦʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ 

ʨʘʟʨʝʟʘ ʩ ʦʧʦʨʥʳʤʠ ʨʘʟʨʝʟʘʤʠ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ʥʘ ʤʳʩʝ ɸʠʨʢʘʪ (ʫʩʪ-ɹʘʥʘʙʘʨʩʢʠʡ ʪʠʧ) ʠ 

ʚʙʣʠʟʠ ʧʦʩʝʣʢʘ ʓʩʪʘʥʥʘʭ-ʍʦʯʦ (ʣʝʥʦ-ʦʣʝʥʝʢʩʢʠʡ ʪʠʧ), ʜʦʢʘʟʘʣ ʝʛʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʣʝʥʦ-

ʦʣʝʥʝʢʩʢʦʤʫ ʪʠʧʫ ʨʘʟʨʝʟʦʚ, ʠ ʧʦʟʚʦʣʠʣ ʫʪʦʯʥʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʩʚʠʪ. 
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ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʪʝʢʪʦʥʠʢʝ ʠ ʣʠʪʦʣʦʛʠʠ ʦʪʣʦʞʝʥʠʡ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ ʚ ʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʤʝʞʛʦʨʥʳʭ 

ʚʧʘʜʠʥ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʩʚʷʟʘʪʴ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ, ʠʟʤʝʥʷʶʱʠʤʠʩʷ  ʚ ʪʝʯʝʥʠʝ ʢʘʡʥʦʟʦʷ, ʦʧʠʩʘʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʛʝʥʝʟʳ, ʚʦʟʥʠʢʰʠʝ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʠ ʚ ʬʫʥʜʘʤʝʥʪʝ ʚ ʧʨʦʮʝʩʩʝ ʠ ʧʦʩʣʝ ʦʩʘʜʦʯʥʦʛʦ 

ʟʘʧʦʣʥʝʥʠʷ ʚʧʘʜʠʥ. 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʥʫʪʨʠʛʦʨʥʳʭ ʚʧʘʜʠʥ ʊʷʥʴ-ʐʘʥʷ ʥʘ ʩʪʘʜʠʠ ʢʘʡʥʦʟʦʡʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ, ʩʢʣʘʜʯʘʪʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʢʦʧʠʚʰʝʛʦʩʷ ʚ ʥʠʭ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, 

ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʬʣʝʢʩʫʨʥʳʝ ʠ ʚʟʙʨʦʩʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʙʦʨʪʦʚʳʭ ʟʦʥ - ʚʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʦʪʨʘʞʝʥʠʝʤ ʜʝʬʦʨʤʘʮʠʡ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʘʣʴʧʠʡʩʢʦʤ ʵʪʘʧʝ ʪʝʢʪʦʛʝʥʝʟʘ, 

ʧʦʟʜʥʠʝ ʩʪʘʜʠʠ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʳ ʩ ʢʦʣʣʠʟʠʝʡ ʀʥʜʠʡʩʢʦʡ ʠ ɽʚʨʘʟʠʘʪʩʢʦʡ ʧʣʠʪ. ɺ ʧʨʝʜʝʣʘʭ 

ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʚʥʫʪʨʠʛʦʨʥʳʝ ʚʧʘʜʠʥʳ ʠʤʝʶʪ ʬʦʨʤʫ ʰʠʨʦʪʥʦ ʚʳʪʷʥʫʪʳʭ ʨʦʤʙʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʫʣʠʩʘʤʠ ʠ, ʧʦʤʠʤʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ, ʦʙʣʘʜʘʶʪ ʩʭʦʜʩʪʚʦʤ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʵʚʦʣʶʮʠʠ. ɿʘʣʦʞʝʥʠʝ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʢ ʩʝʚʝʨʫ ʦʪ çʣʠʥʠʠ 

ʅʠʢʦʣʘʝʚʘè ʠ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʩʘʜʦʯʥʳʭ ʢʦʧʣʝʢʩʦʚ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ 

ʧʣʦʱʘʜʷʭ, ʛʜʝ ʬʫʥʜʘʤʝʥʪ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ, ʧʦʵʪʦʤʫ 

ʩʪʠʣʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʣʩʷ ʦʙʲʝʤʥʳʤʠ 

ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ ʛʨʘʥʠʪʥʦʛʦ ʨʷʜʘ [5].  ɼʣʷ ʚʩʝʭ ʚʧʘʜʠʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʫʟʢʠʭ ʱʝʣʝʚʠʜʥʳʭ ʧʨʦʛʠʙʦʚ, ʭʘʨʘʢʪʝʨʥʦ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʩʪʨʦʝʥʠʝ ʠʭ ʣʦʞʘ ʚ 

mailto:prz4@yandex.ru


120 

 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʠ ʨʘʟʚʠʪʠʝ ʩʪʨʫʢʪʫʨ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ ʚʜʦʣʴ ʙʦʣʝʝ 

ʢʨʫʪʦʛʦ ʙʦʨʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ 

ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʠʛʦʨʥʳʭ ʚʧʘʜʠʥ ʊʷʥʴ-ʐʘʥʷ [2, 4-10 ʠ ʤʥʦʛʠʝ ʜʨ.]  ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦʧʨʦʩ ʦ ʨʦʣʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʩʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ, ʠʟʤʝʥʝʥʠʷ 

ʤʦʱʥʦʩʪʝʡ ʢʦʨʦʚʳʭ ʩʣʦʝʚ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʠʭ ʦʙʲʝʤʘ) 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʴʧʠʡʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ.  

ɼʝʪʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʟʦʥ ʥʘʠʙʦʣʝʝ ʘʤʧʣʠʪʫʜʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʀʩʩʳʢʢʫʣʴʩʢʦʡ, ʏʫʡʩʢʦʡ, 

ʂʦʯʢʦʨʩʢʦʡ ʠ ʜʨʫʛʠʭ ʚʧʘʜʠʥ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʤʥʦʞʝʩʪʚʦ ʩʭʦʜʥʳʭ ʯʝʨʪ ʤʦʨʬʦʣʦʛʠʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʛʠʙʦʚ ʢʘʢ ʚ 

ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʪʘʢ ʠ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ. ʅʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʦʨʪʦʚʳʭ ʟʦʥ ʚʧʘʜʠʥ 

ʠʥʪʝʥʩʠʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʰʠʨʦʢʦʡ (3-8 ʢʤ) ʧʦʣʦʩʳ ʚʜʦʣʴ 

ʢʦʥʪʘʢʪʘ çʬʫʥʜʘʤʝʥʪ-ʯʝʭʦʣè ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʚ ʧʦʨʦʜʘʭ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʪʘʢ ʠ ʚ ʬʫʥʜʘʤʝʥʪʝ.  ɼʣʷ ʢʨʫʪʳʭ ʙʦʨʪʦʚ ʙʦʣʴʰʠʥʩʪʚʘ ʚʧʘʜʠʥ ʭʘʨʘʢʪʝʨʥʳ 

ʦʙʱʠʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ:  

- ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʢʦʥʪʘʢʪʦʚ ʢʘʡʥʦʟʦʡʩʢʠʭ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʯʝʨʝʜʫʶʪʩʷ ʚʟʙʨʦʩʦ-

ʥʘʜʚʠʛʦʚʳʝ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ;  

- ʚ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚʦ ʬʨʦʥʪʝ ʢʨʫʪʳʭ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚ ʨʘʟʚʠʪʳ ʙʝʩʢʦʨʥʝʚʳʝ 

ʩʢʣʘʜʯʘʪʦ-ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠ ʧʘʣʝʦʨʝʣʴʝʬʝ;   

- ʦʩʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʛʨʝʙʥʝʚʠʜʥʳʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ 

ʩʠʥʢʣʠʥʘʣʝʡ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢʦʩʦ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʟʦʥʳ ʠ, ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʝʨʷʶʱʠʤʠ ʨʘʟʨʳʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʩʦʩʪʘʚʣʷʶʪ ʪʨʘʥʩʧʨʝʩʩʠʚʥʳʝ ʧʘʨʘʛʝʥʝʟʳ;  

-  ʜʣʷ ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʦʙʨʘʤʣʝʥʠʷ ʚʧʘʜʠʥ (ʚ ʟʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʘʡʥʦʟʦʡʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ) ʭʘʨʘʢʪʝʨʥʳ ʩʪʨʫʢʪʫʨʳ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ - 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʤʝʱʝʥʠʷ ʣʠʥʟʦʚʠʜʥʳʭ, ʦʢʨʫʛʣʳʭ ʠʣʠ ʧʣʠʪʯʘʪʳʭ ʙʣʦʢʦʚ, ʯʪʦ ʥʘ 

 ʤʘʢʨʦʫʨʦʚʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʢʣʘʜʯʘʪʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ, 

ʢʦʟʳʨʴʢʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʚ ʙʦʨʪʘʭ ʚʧʘʜʠʥ ʠ ʚ ʧʨʦʪʨʫʟʠʷʭ ʤʘʩʩ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʛʨʘʥʠʪʦʠʜʦʚ ʚ ʪʦʣʱʫ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ; 

- ʜʣʷ ʬʘʟ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʦʚʘʣʠʩʴ ʩ ʧʝʨʠʦʜʘʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʦʙʲʷʩʥʷʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʤʦʱʥʦʩʪʝʡ ʠ ʬʘʮʠʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ; 
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- ʜʣʷ ʥʝʦʛʝʥʦʚʳʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ, ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʧʘʜʠʥʘʭ, ʭʘʨʘʢʪʝʨʥʳ ʥʘʠʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʠ ʬʘʮʠʘʣʴʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ [7], ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʧʫʣ-ʘʧʘʨʪʦʚʦʡ ʧʨʠʨʦʜʝ ʙʘʩʩʝʡʥʦʚ ʚ 

ʪʨʘʥʩʪʝʥʩʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʝ [2, 5];  

- ʥʘʠʙʦʣʝʝ ʘʤʧʣʠʪʫʜʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʢʨʦʚʣʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʣʘʜʦʢ ʚ 

ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʩʚʷʟʘʥʳ ʩ ʧʣʠʦʮʝʥ-ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʪʨʘʥʩʧʨʝʩʩʠʚʥʦʡ ʩʪʘʜʠʝʡ 

(ʟʘʚʝʨʰʠʚʰʝʡʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʠʧʠʯʥʦʡ ʤʦʣʘʩʩʳ) ʠ, ʩʫʜʷ ʧʦ     ʠʟʛʠʙʘʤ ʠ ʬʣʝʢʩʫʨʥʳʤ 

ʩʤʝʝɦʥʠʷʤ ʯʝʪʚʝʨʪʠʯʥʳʭ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ ʪʝʨʨʘʩ ʚ ʙʦʨʪʦʚʳʭ ʟʦʥʘʭ [4, 6, 9, 10 ʠ ʜʨ.], 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʦʨʦʛʝʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ   ʥʝ ʟʘʪʫʭʘʝʪ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʦʮʝʩʩʦʚ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʧʨʦʷʚʠʚʰʝʛʦʩʷ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʴʧʠʡʩʢʦʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʉʝʚʝʨʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʧʦʜʚʠʞʥʦʩʪʴ 

ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ (ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ) ʧʦʨʦʜ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʝʨʪʠʢʘʣʴʥʦʝ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʧʘʨʘʛʝʥʝʟʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʣʠʥʝʡʥʳʭ ʟʦʥʘʭ ʜʝʩʪʨʫʢʮʠʠ ʚʝʨʭʥʝʡ ʢʦʨʳ ï ʤʝʛʘʩʪʨʫʢʪʫʨʘʭ 

ʩʜʚʠʛʦʚʦʛʦ ʪʠʧʘ [1, 3-5].  ʂʦʤʧʝʥʩʘʮʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʤʘʩʩ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ, ʥʘʛʣʷʜʥʦ ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʙʦʨʪʦʚʳʭ ʟʦʥʘʭ ʚʥʫʪʨʠʛʦʨʥʳʭ 

ʚʧʘʜʠʥ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʪʮʠʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ  ʘʣʴʧʠʡʩʢʦʛʦ ʵʪʘʧʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʦʝʢʪʘʤʠ ʇʨʦʛʨʘʤʤ ʆʅɿ ˉ 6 ʠ 10, ʛʨʘʥʪʘʤʠ ʈʌʌʀ 

ˉ 13-05-00298 ʠ 14-05-00545. 
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ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ, 

ʦʢʘʡʤʣʷʝʤʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʉʝʚʝʨʦ-ɼʦʥʝʮʢʠʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ ï ʩ ʶʛʘ, ɺʦʨʦʥʝʞʩʢʦʡ 

ʘʥʪʝʢʣʠʟʦʡ - ʩ ʟʘʧʘʜʘ ʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʦʡ ï ʩ ʚʦʩʪʦʢʘ. ɺ ʩʚʷʟʠ ʩ ʦʪʤʝʯʝʥʥʳʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ, ʟʜʝʩʴ ʩʣʦʞʠʣʠʩʴ ʦʩʦʙʳʝ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ï ʵʚʘʧʦʨʠʪʦʚʳʝ 

ʩʪʘʜʠʠ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʣʠʯʥʳʝ ʦʪ ʫʩʣʦʚʠʡ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʝʚʝʨʥʝʝ ʩʦʙʩʪʚʝʥʥʦ 

ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʠ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-

ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʩʦʣʝʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ.  ʕʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʣʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʦʤ ʩʚʦʝʦʙʨʘʟʠʠ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʟʜʝʩʴ ʧʦʨʦʜ. 
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ʇʦʧʳʪʘʝʤʩʷ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʣʠʝ-ʤʘʛʥʠʝʥʦʩʥʳʭ ʨʠʪʤʦʧʘʯʝʢ ʚ ʧʨʝʜʝʣʘʭ 

ɻʨʝʤʷʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ  ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʭ 

ʫʯʘʩʪʢʦʚ: ʈʘʚʥʠʥʥʦʛʦ ʠ ɼʘʨʛʘʥʦʚʩʢʦʛʦ (ʈʠʩ. 1). ʉʘʤʳʝ ʥʠʞʥʠʝ ʠʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʜʝʩʴ 

ʨʠʪʤʦʧʘʯʝʢ ʙʘʣʳʢʣʝʡʩʢʘʷ (II), ʢʘʨʧʝʥʩʢʘʷ (III), ʧʨʠʚʦʣʞʩʢʘʷ (IV) ʠ ʩʘʤʘʷ ʚʝʨʭʥʷʷ ï 

ʝʨʫʩʣʘʥʩʢʘʷ (X) ʥʝ ʩʦʜʝʨʞʘʪ ʢʘʣʠʡʥʦ-ʤʘʛʥʠʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

ʃʫʛʦʚʩʢʘʷ ʨʠʪʤʦʧʘʯʢʘ (V). ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʥʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʡ 

ʤʦʥʦʢʣʠʥʘʣʠ, ʛʜʝ ʚ ʪʦʣʱʝ ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʦʪʤʝʯʘʶʪʩʷ ʣʠʰʴ ʧʨʦʩʣʦʠ ʧʦʣʠʛʘʣʠʪʘ 

(K2Ca2Mg(SO4)4*2H2O), ʚ ʶʞʥʦʡ ʪʫʧʠʢʦʚʦʡ ʯʘʩʪʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʘʣʝʞʠ 

ʩʠʣʴʚʠʥʦʚʦʡ (KCl) ʠ ʢʘʨʥʘʣʣʠʪʦʚʦʡ (KCl*MgCl2*6H2O) ʧʦʨʦʜ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʟʜʝʩʴ ʩʫʱʝʩʪʚʦʚʘʣ ʣʦʢʘʣʴʥʳʡ ʩʫʙʙʘʩʩʝʡʥ, ʟʘʧʦʣʥʝʥʥʳʡ ʥʘʩʳʱʝʥʥʦʡ ʧʦ ʢʘʣʠʶ ʠ 

ʤʘʛʥʠʶ ʨʘʧʦʡ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʠʷ: 

- ʚ ʧʨʝʜʝʣʘʭ ɻʨʝʤʷʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʫʙʙʘʩʩʝʡʥ ʥʘ ʩʪʘʜʠʠ ʵʚʪʦʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʨʦʚʥʝʥʥʳʤ ʣʦʞʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʜʝʨʞʘʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʣʴʚʠʥʠʪʦʚʦʡ ʟʘʣʝʞʠ; 

- ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʠʩʢʦʚʳʭ ʫʯʘʩʪʢʦʚ ʜʥʦ ʩʫʙʙʘʩʩʝʡʥʘ ʙʳʣʦ ʚʝʩʴʤʘ ʥʝʨʦʚʥʳʤ ʩ 

ʥʘʣʠʯʠʝʤ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ, ʦʪʤʝʣʝʡ ʠ ʚʧʘʜʠʥ; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʦʙʦʠʭ 

ʫʯʘʩʪʢʦʚ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (ʜʦ 5-15 ʤ) ʩʠʣʴʚʠʥʠʪʦʚʳʝ ʟʘʣʝʞʠ, ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ï ʥʝ ʤʝʥʝʝ ʤʦʱʥʳʝ (20-40 ʤ) ʢʘʨʥʘʣʣʠʪʦʚʳʝ ʧʣʘʩʪʳ, ʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ï 

ʤʘʣʦʤʦʱʥʳʝ (2-3 ʤ) ʩʣʦʠ ʩʠʣʴʚʠʥʠʪʘ ʠʣʠ ʢʘʨʥʘʣʣʠʪʦʚʦʡ ʧʦʨʦʜʳ. 

ʇʦʛʦʞʩʢʘʷ ʨʠʪʤʦʧʘʯʢʘ (VI). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʚ ʨʘʟʨʝʟʝ 

ʧʦʛʦʞʩʢʦʡ ʨʠʪʤʦʧʘʯʢʠ ʨʘʟʚʠʪʘ ʪ.ʥ. çʥʠʞʥʷʷè ʙʠʰʦʬʠʪʦʚʘʷ ʟʘʣʝʞʴ; ʦʥʘ ʬʦʨʤʠʨʫʝʪ 

ʣʠʥʟʦʦʙʨʘʟʥʳʝ ʪʝʣʘ, ʚʳʪʷʥʫʪʳʝ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ (20-30 ʢʤ), ʦʢʘʡʤʣʷʷʩʴ ʢʘʨʥʘʣʣʠʪʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʩʠʣʴʚʠʥʠʪʦʤ; ʤʦʱʥʦʩʪʴ 

ʟʘʣʝʞʝʡ ʚ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʣ ʜʦʩʪʠʛʘʝʪ 20-30 ʤ; ʩ ʚʳʰʝʣʝʞʘʱʝʡ çʚʝʨʭʥʝʡè ʙʠʰʦʬʠʪʦʚʦʡ 

ʟʘʣʝʞʴʶ ʘʥʪʠʧʦʚʩʢʦʡ ʨʠʪʤʦʧʘʯʢʠ ʦʥʘ ʦʙʨʘʟʫʝʪ ʫʥʠʢʘʣʴʥʳʡ ʪ.ʥ. ʇʦʚʦʣʞʩʢʠʡ 

ʙʠʰʦʬʠʪʦʥʦʩʥʳʡ ʙʘʩʩʝʡʥ [ʉʚʠʜʟʠʥʩʢʠʡ, ʄʦʩʢʦʚʩʢʠʡ, 2004]. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʶʞʥʘʷ 

ʪʫʧʠʢʦʚʘʷ ʯʘʩʪʴ ʤʦʥʦʢʣʠʥʘʣʠ ʚ ʧʦʛʦʞʩʢʦʝ ʚʨʝʤʷ  ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʧʦʜʥʷʪʘ, ʯʪʦ 

ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʭʘʨʘʢʪʝʨʝ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʟʜʝʩʴ ʧʦʨʦʜ: 

- ʚ ʧʨʝʜʝʣʘʭ ɻʨʝʤʷʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʠʞʥʷʷ ʙʘʟʘʣʴʥʘʷ 

ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʨʠʪʤʦʧʘʯʢʠ, ʠ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ï ʧʝʨʝʢʨʳʚʘʶʱʠʝ 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ ʢʘʤʝʥʥʦʡ ʩʦʣʠ; ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʵʪʘ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ (ʢʘʢ ʦʢʘʟʘʣʦʩʴ ʦʰʠʙʦʯʥʦ) ʦʪʥʦʩʠʣʘʩʴ ʢ ʧʦʜʦʰʚʝ ʙʘʟʘʣʴʥʦʡ ʜʦʣʦʤʠʪ-ʘʥʛʠʜʨʠʪʦʚʦʡ 

ʪʦʣʱʠ ʚʳʰʝʣʝʞʘʱʝʡ ʘʥʪʠʧʦʚʩʢʦʡ ʨʠʪʤʦʧʘʯʢʠ, ʘ ʥʠʞʝʣʝʞʘʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʣʫʛʦʚʩʢʦʡ 

ʨʠʪʤʦʧʘʚʯʢʠ ʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʣʴʚʠʥʠʪʦʣʚʦʡ ʟʘʣʝʞʴʶ ï ʢ ʧʦʛʦʞʩʢʦʡ ʨʠʪʤʦʧʘʯʢʝ; 
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- ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʠʩʢʦʚʦʝ ʙʫʨʝʥʠʝ ʥʘ ɼʘʨʛʘʥʦʚʩʢʦʤ ʠ ʈʘʚʥʠʥʥʦʤ ʫʯʘʩʪʢʘʭ ʧʦʟʚʦʣʠʣʦ 

ʧʨʦʩʣʝʜʠʪʴ ʚ ʩʦʩʪʘʚʝ ʧʦʛʦʞʩʢʦʡ ʨʠʪʤʦʧʘʯʢʠ ʥʝ ʪʦʣʴʢʦ ʙʘʟʘʣʴʥʳʡ ʧʣʘʩʪ, ʥʦ ʠ ʪʦʣʱʫ 

ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʤʦʱʥʦʩʪʴʶ 10-20 ʤ, ʚʤʝʱʘʶʱʫʶ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʩʝʯʝʥʠʡ ʤʘʣʦʤʦʱʥʳʡ (0,7-0,9 ʤ) ʩʠʣʴʚʠʥʠʪʦʚʳʡ ʩʣʦʡ, ʘ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʩʢʚʘʞʠʥʘʤ ï ʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʣʴʚʠʥʠʪʦʚʫʶ ʟʘʣʝʞʴ (3-4 ʤ), ʠ ʠʥʦʛʜʘ ï ʢʘʨʥʘʣʣʠʪʦʚʳʡ ʧʣʘʩʪ 

(1,8-11,7 ʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʙʱʝʤ ʧʨʠʧʦʜʥʷʪʦʤ ʩʦʩʪʦʷʥʠʠ ʶʞʥʦʡ ʪʫʧʠʢʦʚʦʡ ʧʣʦʱʘʜʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ, ʪʝʨʨʠʪʦʨʠʷ ʧʦʠʩʢʦʚʳʭ ʫʯʘʩʪʢʦʚ ʚ ʧʦʛʦʞʩʢʦʝ 

ʚʨʝʤʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɻʨʝʤʷʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʩʝ ʞʝ ʠʤʝʣʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦ ʚʨʝʤʝʥʠ 

ʣʦʢʘʣʴʥʳʡ ʩʫʙʙʘʩʩʝʡʥ. 

ɸʥʪʠʧʦʚʩʢʘʷ ʨʠʪʤʦʧʘʯʢʘ (VII ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʇʨʠʚʦʣʞʩʢʦʡ 

ʤʦʥʦʢʣʠʥʘʣʠ, ʛʜʝ ʦʥʘ ʧʨʦʤʳʰʣʝʥʥʦ ʙʠʰʦʬʠʪʦʥʦʩʥʘ, ʚ ʶʞʥʦʡ ʪʫʧʠʢʦʚʦʡ ʟʦʥʝ ʵʪʘ 

ʨʠʪʤʦʧʘʯʢʘ ʥʝ ʢʘʣʠʝ-ʤʘʛʥʠʝʥʦʩʥʘʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʶʞʥʘʷ ʛʨʘʥʠʮʘ ʵʚʘʧʦʨʠʪʦʚʦʛʦ 

ʩʫʙʙʘʩʩʝʥʘ ʧʨʦʭʦʜʠʣʘ ʛʜʝ-ʪʦ ʤʝʞʜʫ ʅʘʨʠʤʘʥʦʚʩʢʠʤ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʙʠʰʦʬʠʪʘ ʠ 

ɻʨʝʤʷʯʠʥʩʢʠʤ ʢʘʣʠʡʥʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ.  

ʇʠʛʘʨʝʚʩʢʘʷ ʨʠʪʤʦʧʘʯʢʘ (VIII ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʵʪʘ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ ʛʘʣʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʪʦʣʱʠ 

ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʧʘʯʢʠ (10-60 ʤ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʠʣʴʚʠʥ-ʛʘʣʠʪʦʚʦʡ, 

ʢʘʨʥʘʣʣʠʪ-ʛʘʣʠʪʦʚʦʡ, ʩʠʣʴʚʠʥ-ʢʘʨʥʘʣʣʠʪʦʚʦʡ ʧʦʨʦʜ, ʤʝʩʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʧʦʣʠʛʘʣʠʪʘ ʠ 

ʙʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ. ɺ ʶʞʥʦʡ ʪʫʧʠʢʦʚʦʡ ʯʘʩʪʠ ʤʦʥʦʢʣʠʥʘʣʠ ʧʨʠʟʥʘʢʠ ʢʘʣʠʝ-ʤʘʛʥʠʝʥʦʩʥʦʩʪʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ (15-28 ʤ) ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ  

ʟʜʝʩʴ ʥʘʪʨʠʝʚʳʭ ʩʦʣʝʡ, ʪ.ʝ. ʥʝʜʦʦʪʣʦʞʝʥʠʝʤ ʚʝʨʭʥʝʡ (ʢʘʣʠʝʥʦʩʥʦʡ) ʯʘʩʪʠ ʨʘʟʨʝʟʘ. 

ɼʦʣʠʥʥʘʷ ʨʠʪʤʦʧʘʯʢʘ (IX). ɺ ʨʘʟʨʝʟʝ ʜʦʣʠʥʥʦʡ ʨʠʪʤʦʧʘʯʢʠ ʇʨʠʚʦʣʞʩʢʦʡ 

ʤʦʥʦʢʣʠʥʘʣʠ ʠ ɻʨʝʤʷʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʣʠʡʥʦ-ʤʘʛʥʠʝʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʂ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʈʘʚʥʠʥʥʳʡ ʠ ɼʘʨʛʘʥʦʚʩʢʠʡ ʫʯʘʩʪʢʠ) 

ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʜʦʣʠʥʥʦʝ ʚʨʝʤʷ ʣʦʢʘʣʴʥʳʡ ʩʫʙʙʘʩʩʝʡʥ, ʛʜʝ ʥʘ ʩʪʘʜʠʠ ʵʚʪʦʥʠʢʠ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʟʘʣʝʞʠ ʢʘʨʥʘʣʣʠʪʦʚʳʭ, ʩʤʝʰʘʥʥʳʭ ʩʠʣʴʚʠʥ-ʢʘʨʥʘʣʣʠʪʦʚʳʭ, ʙʠʰʦʬʠʪ-

ʢʘʨʥʘʣʣʠʪʦʚʳʭ ʠ ʜʘʞʝ ʙʠʰʦʬʠʪʦʚʳʭ ʩʦʣʝʡ. 

ɺ ʧʨʝʜʝʣʘʭ ʈʘʚʥʠʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘʤʝʯʘʝʪʩʷ ʢʨʘʝʚʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʦʪʣʦʞʠʣʠʩʴ 

ʤʘʣʦʤʦʱʥʳʝ ʩʣʦʠ ʩʠʣʴʚʠʥʠʪʘ (2-3 ʤ) ʠ ʢʘʨʥʘʣʣʠʪʦʚʦʡ ʧʦʨʦʜʳ (5 ʤ). ɺ ʦʩʥʦʚʥʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʫʙʙʘʩʩʝʡʥ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʧʣʦʱʘʜʠ ɼʘʨʛʘʥʦʚʩʢʦʛʦ ʧʦʠʩʢʦʚʦʛʦ ʫʯʘʩʪʢʘ. 

ɿʜʝʩʴ ʬʠʢʩʠʨʫʶʪʩʷ ʧʣʘʩʪʳ (1-2, ʨʝʜʢʦ 7-14 ʤ) ʩʠʣʴʚʠʥʠʪʘ, ʪʦʣʱʠ ʢʘʨʥʘʣʣʠʪʦʚʳʭ ʧʦʨʦʜ (ʜʦ 

20-50 ʤ), ʘ ʪʘʢʞʝ ʩʠʣʴʚʠʥ-ʢʘʨʥʘʣʣʠʪʦʚʳʭ (5-32 ʤ), ʙʠʰʦʬʠʪ-ʢʘʨʥʘʣʣʠʪʦʚʳʭ (2,5-17 ʤ) ʠ 

ʙʠʰʦʬʠʪʦʚʳʭ (1-3,5 ʤ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʥʦ ʩʫʙʙʘʩʩʝʡʥʘ ʪʘʢ ʞʝ ʢʘʢ ʠ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ 

ʣʫʛʦʚʩʢʦʛʦ ʙʳʣʦ ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʨʦʚʥʳʤ, ʩ ʥʘʣʠʯʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʤʝʣʝʡ ʠ ʚʧʘʜʠʥ.  
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ɽʨʫʩʣʘʥʩʢʘʷ ʨʠʪʤʦʧʘʯʢʘ (X). ʅʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʤʝʥʥʦʡ ʩʦʣʴʶ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʣʦʷʤʠ ʠ ʧʨʦʩʣʦʷʤʠ 

ʘʥʛʠʜʨʠʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʪʫʭʘʥʠʠ ʟʜʝʩʴ ʛʘʣʦʛʝʥʝʟʘ ʚʦʦʙʱʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʘʶʱʝʛʦ ʚʳʚʦʜʘ  ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʝʝ: 

1 - ʂʨʦʤʝ, ʧʦʞʘʣʫʡ, ʩʘʤʦʡ ʥʠʞʥʝʡ ʨʠʪʤʦʧʘʯʢʠ ʛʘʣʦʛʝʥʥʦʡ ʪʦʣʱʠ - ʚʦʣʛʦʛʨʘʜʩʢʦʡ 

(I), ʥʝʜʦʨʘʟʚʠʪʦʡ - ʧʨʠʚʦʣʞʩʢʦʡ (IV), ʘ ʪʘʢʞʝ ʩʘʤʦʡ ʚʝʨʭʥʝʡ çʟʘʪʫʭʘʶʱʝʡè  - ʝʨʫʩʣʘʥʩʢʦʡ 

(X), ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʘ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʩʦʣʝʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ 

ʟʘʚʝʨʰʘʶʱʠʝ ʧʝʨʠʦʜʳ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʙʠʨʘʣʠ  ʚ ʣʦʢʘʣʴʥʳʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʩʛʫʱʝʥʥʫʶ ʜʦ ʩʪʘʜʠʠ ʵʚʪʦʥʠʢʠ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʨʘʧʫ ʠ ʤʝʞʢʨʠʩʪʘʣʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʠʡʥʳʭ, ʢʘʣʠʡʥʦ-ʤʘʛʥʠʝʚʳʭ ʠ ʤʘʛʥʠʝʚʳʭ ʧʦʨʦʜ.  

2 - ʈʠʪʤʦʧʘʯʢʠ, ʚʳʜʝʣʷʝʤʳʝ ʠ ʦʧʠʩʳʚʘʝʤʳʝ ʟʜʝʩʴ ʚ ʨʘʟʨʝʟʝ ʛʘʣʦʛʝʥʥʦʡ ʪʦʣʱʠ, 

ʷʚʣʷʶʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ɺʥʫʪʨʠ ʵʪʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʵʣʝʤʝʥʪʳ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʤʳʝ ʚ ʙʘʟʘʣʴʥʳʭ ʜʦʣʦʤʠʪ-

ʘʥʛʠʜʨʠʪʦʚʳʭ ʧʦʨʦʜʘʭ ʩʣʦʠ ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʩʣʦʠ ʘʥʛʠʜʨʠʪʘ ʚ 

ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʘ ʪʘʢʞʝ ʩʣʦʠ ʠ ʧʨʦʩʣʦʠ ʛʘʣʠʪʠʪʘ ʚ ʟʘʣʝʞʘʭ ʢʘʣʠʡʥʳʭ ʠ ʢʘʣʠʡʥʦ-ʤʘʛʥʠʝʚʳʭ 

ʧʦʨʦʜ ʠ ʪ.ʧ. 
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ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʠʪʤʦʧʘʯʝʢ ʛʘʣʦʛʝʥʥʦʡ ʪʦʣʱʠ ɻʨʝʤʷʯʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʈʘʚʥʠʥʥʦʛʦ ʠ ɼʘʨʛʘʥʦʚʩʢʦʛʦ ʧʦʠʩʢʦʚʳʭ ʫʯʘʩʪʢʦʚ  ʠ ʇʨʠʚʦʣʞʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʚ ʮʝʣʦʤ (ʩʣʝʚʘ-ʥʘʧʨʘʚʦ) 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʉʚʠʜʟʠʥʩʢʠʡ ʉ.ɸ., ʄʦʩʢʦʚʩʢʠʡ ɻ.ɸ. ʇʦʚʦʣʞʩʢʠʡ ʙʠʰʦʬʠʪʦʥʦʩʥʳʡ ʙʘʩʩʝʡʥ. ʀʟʜ. çʅʘʫʯʥʘʷ ʢʥʠʛʘè. 

ʉʘʨʘʪʦʚ, 2004. 104 ʩ. 
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ʆ ɺʈɽʄɽʅʀ ʆʊʃʆɾɽʅʀʗ ʉʆʃɽʁ ʀ ʉʋʑɽʉʊɺʆɺɸʅʀʗ  

ʉʆʃɽʈʆɼʅʓʍ ɹɸʉʉɽʁʅʆɺ 

ɺ.ʀ. ʉʝʜʣʝʮʢʠʡ  

 

ʖʌʋ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʀʥʩʪʠʪʫʪ ʥʘʫʢ ʦ ɿʝʤʣʝ 

 

ɺʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʣʝʨʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʚʨʝʤʷ ʦʪʣʦʞʝʥʠʷ ʛʘʣʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʚ ʥʠʭ ʨʝʟʢʦ 

ʨʘʟʣʠʯʘʶʪʩʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ. 

 

ɺ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʤ ʙʘʩʩʝʡʥʝ ʩʦʣʝʥʦʩʥʘʷ ʛʘʫʨʜʘʢʩʢʘʷ ʩʚʠʪʘ ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥʘ ʙʝʟ 

ʩʣʝʜʦʚ ʥʝʩʦʛʣʘʩʠʷ ʠ ʧʝʨʝʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʟʘʣʝʛʘʝʪ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʢʫʛʠʪʘʥʛʩʢʦʡ 

ʩʚʠʪʳ, ʩʘʤʳʝ ʚʝʨʭʥʠʝ ʩʣʦʠ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʢ ʟʦʥʝ  "plicatilis" ʦʢʩʬʦʨʜʘ, ʠ ʩʦʛʣʘʩʥʦ 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʛʣʠʥʘʤʠ ʢʘʨʘʙʠʣʴʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʤʝʣʘ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʘʥʛʠʜʨʠʪʳ, ʢʘʤʝʥʥʘʷ ʠ ʢʘʣʠʡʥʳʝ ʩʦʣʠ ʤʦʛʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 

ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥ, ʧʦ ʉ.ʃ. ɸʬʘʥʘʩʴʝʚʫ [1], ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 17 ʤʠʣ. ʣʝʪ. ʆʛʨʦʤʥʦʝ 

ʨʘʩʭʦʞʜʝʥʠʝ ʚʦʟʨʘʩʪʘ ʩʚʠʪʳ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ ʨʘʩʯʝʪʫ (ʧʝʨʚʳʝ ʩʦʪʥʠ ʪʳʩʷʯ ʣʝʪ) 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʙʩʫʨʜʥʳʤ ʧʦ ʣʶʙʦʡ ʠʟ ʢʦʥʮʝʧʮʠʡ ʛʘʣʦʛʝʥʝʟʘ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʪʨʝʙʫʝʪ 

ʦʙʲʷʩʥʝʥʠʷ. ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚʨʝʤʝʥʥʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʜʨʫʛʠʭ 

ʛʘʣʦʛʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʦʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʦʥʠ ʦʩʪʘʶʪʩʷ ʚʥʝ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʦʟʨʘʩʪʘ ʚʝʨʭʥʝʢʘʤʩʢʦʡ ʛʘʣʦʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ  ʢʫʥʛʫʨʩʢʦʛʦ ʚʝʢʘ ɸ.ɸ. 

ʀʚʘʥʦʚʳʤ  ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʳ. ɺʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʠʥʠʩʪʦ-ʜʦʣʦʤʠʪʦ-

ʘʥʛʠʜʨʠʪʦʚʦʡ ʪʦʣʱʠ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 380 ʤ ʩʦʩʪʘʚʣʷʝʪ 150-200 ʪʳʩ.ʣʝʪ, ʧʦʜʩʪʠʣʘʶʱʝʡ 

(ʠʣʠ ʥʠʞʥʝʡ) ʢʘʤʝʥʥʦʡ ʩʦʣʠ (250-300 ʤ) - 13,5-15 ʪʳʩ.ʣʝʪ, ʟʦʥʳ ʨʘʟʚʠʪʠʷ ʢʘʣʠʡʥʦʡ ʩʦʣʠ 

(100-110 ʤ) - 1,5-2 ʪʳʩ. ʣʝʪ, ʧʦʢʨʳʚʘʶʱʝʡ ʢʘʤʝʥʥʦʡ ʩʦʣʠ (30-40 ʤ) - 0,4-0,6 ʪʳʩ. ʣʝʪ. ɺʩʷ 

ʪʦʣʱʘ ʩʦʣʝʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ 15-17 ʪʳʩ. ʣʝʪ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʧʦ ʇ. ʉʦʥʥʝʥʬʝʣʴʜʫ, ʯʪʦ ʚʨʝʤʷ 

ʛʘʣʦʛʝʥʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ  ʩ ʫʯʝʪʦʤ ʤʠʢʨʦʚʘʨʚ ʚ 10-12 ʨʘʟ, 

ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʦʣʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʘ 150-340 ʪʳʩ. ʣʝʪ. ʘ ʚʩʷ ʢʫʥʛʫʨʩʢʘʷ ʬʦʨʤʘʮʠʷ 

ʧʦʜʩʪʠʣʘʝʪʩʷ ʘʨʪʠʥʩʢʠʤʠ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʨʝʢʨʳʪʘ ʛʣʠʥʠʩʪʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʠʧʩʘ ʠ ʢʘʤʝʥʥʦʡ ʩʦʣʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ. 

ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʥʛʫʨʩʢʦʛʦ ʚʝʢʘ, ʧʦ 

ʉ.ʃ.ɸʬʘʥʘʩʴʝʚʫ [1], ʩʦʩʪʘʚʣʷʝʪ 9,8 ʤʣʥ. ʣʝʪ.  ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʘʥʥʳʡ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥ ʪʦʣʴʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʨʳʪʳʤʠ ʧʝʨʝʨʳʚʘʤʠ  ʚ ʭʝʤʦʛʝʥʥʦʡ ʩʘʜʢʝ, ʚʳʟʚʘʥʥʳʤʠ 

ʨʷʜʦʤ ʧʨʠʯʠʥ, ʚʢʣʶʯʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʫʶ  "ʢʦʥʩʝʨʚʘʮʠʶ" ʩʦʣʝʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʛʜʘ 

ʦʙʲʝʤ ʝʛʦ ʠʟʤʝʥʷʣʩʷ ʦʯʝʥʴ ʤʘʣʦ, ʘ ʭʝʤʦʛʝʥʥʳʝ ʦʩʘʜʢʠ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʙʳʣʠ ʥʠʯʪʦʞʥʳʤʠ  

ʧʦ ʤʦʱʥʦʩʪʠ ʠʣʠ ʚʦʚʩʝ ʥʝ ʦʪʣʘʛʘʣʠʩʴ.  
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ʅʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʚʨʝʤʝʥʥʦʡ ʨʘʟʨʳʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʢʘʨʙʦʥʘʪʥʦʡ ʠ 

ʩʫʣʴʬʘʪʥʦʡ, ʩʫʣʴʬʘʪʥʦʡ  ʠ ʛʘʣʠʪʦʚʦʡ ʩʪʘʜʠʷʤʠ ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʛʘʣʦʛʝʥʝʟʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ 

ʧʨʠ ʫʧʘʨʠʚʘʥʠʠ ʤʦʨʩʢʦʡ ʚʦʜʳ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʭʝʤʦʛʝʥʥʳʭ ʢʘʨʙʦʥʘʪʦʚ ʫʩʧʝʣʘ ʚʳʧʘʩʪʴ ʚ 

ʦʩʘʜʦʢ ʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ ʩʘʜʢʠ CaSO4, ʯʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ 12-14%. 

ʊʦʛʜʘ ʤʝʞʜʫ ʢʘʨʙʦʥʘʪʥʦʡ ʠ ʩʫʣʴʬʘʪʥʦʡ ʪʦʣʱʘʤʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʨʳʚ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ 

(ʩʢʨʳʪʦʝ ʥʝʩʦʛʣʘʩʠʝ). ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʯʪʦ ʩʘʜʢʘ ʭʝʤʦʛʝʥʥʳʭ ʢʘʨʙʦʥʘʪʦʚ ʢʘʢʦʡ-ʪʦ ʯʘʩʪʠ ʠʭ 

ʨʘʟʨʝʟʘ ʧʨʦʠʩʭʦʜʠʣʘ ʩ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʱʝʡʩʷ, ʚʧʣʦʪʴ ʜʦ ʧʦʯʪʠ ʥʫʣʝʚʦʡ, ʛʦʜʠʯʥʦʡ 

ʩʢʦʨʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʮʝʥʪʨʘʮʠʷ CaCO3  ʚ ʚʦʜʝ ʩʦ ʚʨʝʤʝʥʝʤ ʧʘʜʘʣʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʘʜʢʘ NaCl  ʥʘʯʠʥʘʝʪʩʷ ʧʨʠ  ʩʦʣʝʥʦʩʪʠ 25% ʠʟ ʭʣʦʨʠʜʥʳʭ ʚʦʜ ʠ 

ʧʨʠʤʝʨʥʦ 28% - ʠʟ ʩʫʣʴʬʘʪʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʜ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ 

ʦʩʘʞʜʝʥʠʝ ʉʘSʆ4 ʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ  ʩʘʜʢʠ  ʛʘʣʠʪʘ,  ʢʘʢ ʠ ʢʘʨʙʦʥʘʪʦʚ ʜʦ ʥʘʯʘʣʘ ʚʳʧʘʜʝʥʠʷ 

ʉaSO4 , ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʳʤ ʩʦʙʳʪʠʝʤ, ʭʦʪʷ ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʩʫʣʴʬʘʪʘ ʢʘʣʴʮʠʷ 

ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʘʧʝ,  ʦʩʘʞʜʘʷʩʴ ʟʘʪʝʤ ʚʤʝʩʪʝ ʩ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʤʠ ʩʦʣʷʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʞʜʫ ʤʘʩʩʦʚʳʤ ʚʳʧʘʜʝʥʠʝʤ ʛʠʧʩʘ ʩ ʥʦʨʤʘʣʴʥʦʡ ʛʦʜʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʥʘʯʘʣʦʤ ʩʘʜʢʠ  NaCl  ʪʘʢʞʝ  ʚʦʟʤʦʞʝʥ ʧʝʨʝʨʳʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʞʝ 

ʧʝʨʠʦʜ ʩ ʨʝʟʢʦ ʟʘʤʝʜʣʝʥʥʦʡ ʛʦʜʠʯʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʝʡ CaSO4. 

ʀʟʫʯʝʥʠʝ ʩʣʦʠʩʪʦʩʪʠ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʦʯʝʥʴ ʩʣʦʞʥʳʡ, ʧʫʣʴʩʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ 

ʨʘʟʚʠʪʠʷ ʩʦʣʝʨʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʚʢʣʶʯʘʶʱʠʡ "ʙʝʩʯʠʩʣʝʥʥʳʝ ʦʧʨʝʩʥʝʥʠʷ 

ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʭʩʷ ʨʘʩʩʦʣʦʚ ʚʦʜʘʤʠ,  ʧʠʪʘʚʰʠʤʠ ʙʘʩʩʝʡʥ; ʧʨʠ ʵʪʦʤ ʩʘʤʠ ʦʧʨʝʩʥʝʥʠʷ ʙʳʣʠ 

ʥʝ ʪʦʣʴʢʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ,  ʩʝʟʦʥʥʳʤʠ, ʥʦ ʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤʠ, ʦʙʥʠʤʘʚʰʠʤʠ ʜʝʩʷʪʢʠ, ʘ 

ʠʥʦʛʜʘ ʠ ʩʦʪʥʠ ʣʝʪ". ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʧʦʜʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʣʠʝʥʦʩʥʘʷ ʟʦʥʘ 

ɺʝʨʭʥʝʢʘʤʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʛʦʜʠʯʥʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʢʦʪʦʨʦʛʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ.  ʄ.ʇ. ʌʠʚʝʛ,  ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦʯʪʠ ʚʩʝʛʜʘ ʧʣʘʩʪʳ ʢʘʣʠʡʥʳʭ ʧʦʨʦʜ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩʣʦʝʤ (4-20 ʩʤ, ʠʥʦʛʜʘ ʙʦʣʝʝ) ʢʘʨʙʦʥʘʪʥʦ-ʘʥʛʠʜʨʠʪʦ-ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ.  ʇʦ 

ʤʥʝʥʠʶ ʅ.ʇ. ʌʠʚʝʛʘ, ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʧʨʦʩʣʦʝʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʩʘʜʢʠ ʩʦʣʝʡ 

ʥʘ ʜʝʩʷʪʢʠ ʣʝʪ, ʘ ʚʳʜʝʨʞʘʥʥʦʩʪʴ ʠʭ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʣʝʡ - ʦʙ 

ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʧʨʝʢʨʘʱʝʥʠʷ ʩʘʜʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʚʧʘʜʠʥʳ 

ʩʦʣʝʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʝʩʥʳʤʠ ʚʦʜʘʤʠ. ʂ ʵʪʠʤ ʚʳʚʦʜʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʧʝʨʠʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʭ 

ʨʘʥʝʝ ʦʪʣʦʞʠʚʰʠʭʩʷ ʩʦʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʫʥʠʯʪʦʞʝʥʘ (ʢʘʢʘʷ ʠʤʝʥʥʦ, ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ), ʪ.ʝ. 

ʤʦʱʥʦʩʪʴ ʨʘʟʨʝʟʘ ʩʦʢʨʘʪʠʪʩʷ, ʘ ʛʘʣʠʪ ʠ ʢʘʣʠʡʥʳʝ ʩʦʣʠ ʥʝ ʙʫʜʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʜʦ 

ʦʯʝʨʝʜʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʧʦ NaCl, KCl ʠ ʪ.ʜ. ʥʘʜʜʦʥʥʦʡ ʠ ʤʝʞʢʨʠʩʪʘʣʴʥʦʡ ʨʘʧʳ, ʯʪʦ ʪʘʢʞʝ 

ʧʦʪʨʝʙʫʝʪ ʢʘʢʦʛʦ-ʪʦ ʚʨʝʤʝʥʠ. ɺʦ-ʚʪʦʨʳʭ, ʤʝʞʜʫ ʢʘʨʙʦʥʘʪʥʳʤʠ, ʩʫʣʴʬʘʪʥʳʤʠ (ʘʥʛʠʜʨʠʪʳ) ʠ 

ʛʘʣʠʪʦʚʳʤʠ ʦʩʘʜʢʘʤʠ (ʥʳʥʝ ʧʦʨʦʜʘʤʠ) ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʤʝʥʥʳʝ ʧʝʨʝʨʳʚʳ, ʦʙ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʪʦʨʳʭ ʩʢʘʟʘʥʦ ʚʳʰʝ. ʋʯʝʩʪʴ ʵʪʠ ʧʝʨʝʨʳʚʳ ʧʦʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 
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ʚʦʟʤʦʞʥʳʤ. ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʠʤʝʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ 

ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ, ʘ ʪʳʩʷʯʠ ʠ ʩʦʪʥʠ ʪʳʩʷʯ ʣʝʪ. ʇʝʨʠʦʜʳ ʨʘʩʧʨʝʩʥʝʥʠʷ, ʯʘʩʪʠʯʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ ʨʘʥʥʝʝ ʚʳʧʘʚʰʠʭ ʬʘʟ, ʘʢʢʫʤʫʣʷʮʠʠ ʩʦʣʝʡ ʚ ʚʦʜʘʭ ʠ ʨʘʩʩʦʣʘʭ  ɺʦʩʪʦʯʥʦ-

ʊʫʨʢʤʝʥʩʢʦʛʦ ʩʫʙʙʘʩʩʝʡʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʧʝʨʝʭʦʜʘ ʠʭ ʚ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ - ʘʥʛʠʜʨʠʪ, ʛʘʣʠʪ ʠ ʜʨʫʛʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʩʦʣʦʚ ʠ ʨʘʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʩʝʜʠʤʝʥʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʘʜʢʦʚ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ, ʘʥʛʠʜʨʠʪʦʚʳʭ ʠ ʛʘʣʦʠʜʥʳʭ  ʧʦʨʦʜ ʢ ʤʦʱʥʦʩʪʠ ʛʦʜʠʯʥʳʭ 

ʩʣʦʡʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʛʘʣʦʛʝʥʥʳʭ ʪʦʣʱʘʭ ʬʘʥʝʨʦʟʦʷ, ʦʯʝʥʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʭʦʪʷ ʪʘʢ 

ʜʝʣʘʶʪ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. ʂ ʪʘʢʦʤʫ ʩʧʦʩʦʙʫ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʦʪʥʦʩʠʣʩʷ ʠ ɸ.ɸ.ʀʚʘʥʦʚ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʠʞʥʠʡ ʚʨʝʤʝʥʥʦʡ ʧʨʝʜʝʣ ʧʝʨʠʦʜʘ ʥʘʢʦʧʣʝʥʠʷ 

ʦʩʘʜʢʦʚ ʧʨʠ ʫʩʣʦʚʠʠ (ʜʦʧʫʱʝʥʠʠ), ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʳʣ ʥʝʧʨʝʨʳʚʥʳʤ. 

ʀʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʘʣʦʛʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʦʯʝʥʴ ʚʘʞʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘ - ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʣʝʨʦʜʥʦʛʦ 

ʙʘʩʩʝʡʥʘ (ʢʠʤʝʨʠʜʞ-ʪʠʪʦʥ  ɺʦʩʪʦʯʥʦ-ʊʫʨʢʤʝʥʩʢʦʛʦ ʩʫʙʙʘʩʩʝʡʥʘ - 17 ʤʣʥ.ʣʝʪ) ʠ ʚʨʝʤʷ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʪʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʦʣʠ, ʟʘʧʝʯʘʪʣʝʥʥʳʝ ʚ ʦʩʘʜʢʝ ʠ ʨʘʟʨʝʟʝ (ɺʦʩʪʦʯʥʦ-

ʊʫʨʢʤʝʥʩʢʠʡ ʩʫʙʙʘʩʩʝʡʥ - ʧʝʨʚʘʷ ʩʦʪʥʷ ʪʳʩʷʯ ʣʝʪ). ʊʦʛʜʘ ʦʛʨʦʤʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʦʟʨʘʩʪʘ 

ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ, ʢʘʢ ʠ ʜʨʫʛʠʭ ʛʘʣʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʤʠʨʘ, ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ 

ʨʘʩʯʝʪʘʤ ʦʢʘʟʳʚʘʝʪʩʷ ʫʞʝ ʥʝ ʘʙʩʫʨʜʥʳʤ, ʘ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʳʤ, ʟʘʢʦʥʦʤʝʨʥʳʤ ʠ 

ʦʙʷʟʘʪʝʣʴʥʳʤ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʦʙʨʘʞʝʥʠʝ ʦ ʧʨʠʯʠʥʘʭ ʚʦʟʨʘʩʪʥʳʭ ʨʘʟʣʠʯʠʡ ʜʣʷ 

ʛʘʣʦʛʝʥʥʳʭ ʬʦʨʤʘʮʠʡ ʧʨʠʤʝʥʠʤʳ ʢ ʦʙʝʠʤ ʢʦʥʮʝʧʮʠʷʤ ʠʭ ʛʝʥʝʟʠʩʘ. ɺ ʩʣʫʯʘʝ ʵʥʜʦʛʝʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʩʦʣʝʡ ʥʝʦʙʭʦʜʠʤʳʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʩʪʠʛʘʶʪʩʷ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʵʚʘʧʦʨʠʪʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʝʩʣʠ ʧʦʣʥʦʩʪʴʶ ʠʛʥʦʨʠʨʦʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
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ʅʝʜʨʘ, 1987. 144 ʩ. 
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1ɺɻʋ, ɺʦʨʦʥʝʞ, e-mail: sirotin.37@mail.ru 

2ɺɻʋ, ɺʦʨʦʥʝʞ, e-mail: zhabin@geol.vsu.ru 

 

ɼʦʘʨʭʝʡʩʢʦʝ ʟʘʨʦʞʜʝʥʠʝ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʨʘʥʴʰʝ ʚʦʟʨʘʩʪʥʦʛʦ ʨʫʙʝʞʘ 3,80 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ. 

 

ʕʪʘʧʳ ʜʦʘʨʭʝʡʩʢʦʡ ʠʩʪʦʨʠʠ ɿʝʤʣʠ [2, 3] ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʝʝ ʨʘʥʥʝʝ 

ʟʘʨʦʞʜʝʥʠʝ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ, ʥʦ ʠ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ, ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʠ ʥʘ ʧʨʦʙʣʝʤʫ 

ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ɿʝʤʣʝ ʠ ʚʦ 

ɺʩʝʣʝʥʥʦʡ. ɼʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʚʦ ɺʩʝʣʝʥʥʦʡ, ʥʝʦʙʭʦʜʠʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

çʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʣʘʥʝʪʘè. ʇʣʘʥʝʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ï ʧʨʦʧʣʠʜʳ, ʠʤʝʶʪ 

ʛʘʟʦʚʦ-ʧʳʣʝʚʳʝ ʦʙʦʣʦʯʢʠ ʜʠʩʢʦʚʦʜʥʦʡ ʬʦʨʤʳ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʳʣʠ ʠ ʛʘʟʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʫʜʫʱʠʭ ʧʣʘʥʝʪ [6]. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ 

ʟʚʝʟʜʳ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʧʣʘʥʝʪʳ ʦʪ ʥʝʸ. ʉ ʫʯʸʪʦʤ ʚʘʨʠʘʮʠʡ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʣʘ ʠʟʤʝʥʷʪʴʩʷ, ʥʦ ʪʦʣʴʢʦ 

ʚ ʜʦʘʨʭʝʡʩʢʦʡ ʠʩʪʦʨʠʠ ʦʥʘ ʙʳʣʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʙʳʣʦ 

ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ çʚʩʝʣʝʥʩʢʦʛʦè ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ, 

ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʝʡ ʨʘʩʧʣʘʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʤʝʩʪʘʭ ʧʘʜʝʥʠʷ ʢʨʫʧʥʳʭ 

ʤʝʪʝʦʨʠʪʥʳʭ ʪʝʣ [6]. ɺ ʪʝʯʝʥʠʝ ʥʝ ʙʦʣʝʝ 100 ʤʣʥ. ʣʝʪ ʦʪ ʩʪʘʜʠʠ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʥʠʟʠʣʘʩʴ ʜʦ ʟʥʘʯʝʥʠʡ, ʙʣʠʟʢʠʭ ʢ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ. ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʷʚʠʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʠʜʨʦʩʬʝʨʳ ʠ ʟʘʨʦʞʜʝʥʠʝ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ. ʀʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʝ ʦʩʥʦʚʘʥʠʷ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʛʠʜʨʦʩʬʝʨʘ ʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟ ʚʦʟʥʠʢʣʠ çʦʯʝʥʴ ʨʘʥʦè ï ʚ ʜʦʘʨʭʝʝ. ɻʨʫʧʧʦʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠ 

ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʫʯʸʥʳʭ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩʘʤʳʡ ʜʨʝʚʥʠʡ ʚʦʟʨʘʩʪ ʮʠʨʢʦʥʦʚ ʠʟ ʤʝʩʪʝʯʢʘ ɼʞʝʢ-

ʍʠʣʣʩ (ɿʘʧʘʜʥʘʷ ɸʚʩʪʨʘʣʠʷ) ï 4,404 ʤʣʨʜ. ʣʝʪ [4, 6], ʘ ʠʟʦʪʦʧʥʳʡ ʘʥʘʣʠʟ ʢʠʩʣʦʨʦʜʘ ʠʟ ʵʪʠʭ 

ʮʠʨʢʦʥʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʫʞʝ ʚ ʞʠʜʢʦʡ ʬʘʟʝ ʠ ʠʤʝʣʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 0 ʉ̄ ʠ ʟʘʤʝʪʥʦ ʥʠʞʝ 200 ʉ̄, ʪ.ʝ. ʦʥʘ ʙʳʣʘ ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʞʠʟʥʠ. ɼʣʷ ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘ 

ʙʝʩʢʠʩʣʦʨʦʜʥʘʷ, ʥʦ ʥʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʘʪʤʦʩʬʝʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ N2, H2O, CO, CO2, HCN, 

ʚʦʟʤʦʞʥʦ, ʩ ʧʨʠʤʝʩʴʶ ʅ2. ʈʘʥʥʝʝ ʟʘʨʦʞʜʝʥʠʝ ʛʠʜʨʦʩʬʝʨʳ ʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʩʦʟʜʘʣʠ 

ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ [1, 3, 4]. 
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ʉʘʤʳʝ ʜʨʝʚʥʠʝ ʩʣʝʜʳ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʦʨʦʜʘʭ ʥʘʜʛʨʫʧʧʳ ʉʚʘʟʠʣʝʥʜ 

(ʖʞʥʘʷ ɸʬʨʠʢʘ), ʠʤʝʶʱʫʶ ʤʦʱʥʦʩʪʴ 21 ʢʤ ʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ï ʦʪ 3,8 ʜʦ 3,2 ʤʣʨʜ. ʣʝʪ 

[4]. ɺʦ ʚʩʝʭ ʧʦʨʦʜʘʭ ʆʥʬʝʨʚʘʭʪʘ ʠ ʌʠʛ-ʊʨʠ ʦʧʠʩʘʥʳ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʘʣʦʯʢʦʚʠʜʥʳʭ 

ʙʘʢʪʝʨʠʝʧʦʜʦʙʥʳʭ ʪʝʣ, ʥʠʪʯʘʪʳʝ ʠ ʩʬʝʨʦʠʜʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʦʜʠʥʦʯʥʳʝ 

ʢʣʝʪʢʠ ʧʨʦʢʘʨʠʦʪʦʚ. ɸʥʘʣʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʵʪʠʭ ʧʦʨʦʜ, ʤʝʪʦʜʘʤʠ 

ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʨʝʜʠ ʥʠʭ 

ʩʦʝʜʠʥʝʥʠʷ ʙʠʦʛʝʥʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʄʦʣʝʢʫʣʷʨʥʳʡ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʳʥʝ ʞʠʚʫʱʠʭ 

ʦʨʛʘʥʠʟʤʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʞʠʟʥʴ ʧʦʷʚʠʣʘʩʴ 3,85 ° 0,2 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ [1]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ 1-ʡ ʜʦʘʨʭʝʡʩʢʠʡ ʵʪʘʧ (4,55 ï 4,45 ʤʣʨʜ. ʣʝʪ) ʙʳʣ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ 

ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʚ ʩʦʩʪʘʚʝ ʧʳʣʠ, 

ʤʠʢʨʦʤʝʪʝʦʨʠʪʦʚ) ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʝʨʚʠʯʥʦʡ ʧʣʦʪʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʘʨʦʚ ʚʦʜʳ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʠʩʣʦʪ (HCl, H2SO4), ʤʝʪʘʥʘ ʠ 

ʘʤʤʠʘʢʘ [1, 3, 6]. ʈʝʘʢʮʠʷ ʪʘʢʦʡ ʘʪʤʦʩʬʝʨʳ ʩ ʪʦʣʴʢʦ ʯʪʦ ʚʦʟʥʠʢʰʝʡ ʟʝʤʥʦʡ ʢʦʨʦʡ ʙʳʣʘ 

ʙʫʨʥʦʡ, ʧʨʠʚʝʣʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʝʨʚʠʯʥʦʡ ʤʘʩʩʳ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚ ʚʠʜʝ ʧʣʘʥʝʪʘʨʥʦʡ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʝʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ʅʝʣʴʟʷ 

ʠʩʢʣʶʯʘʪʴ, ʯʪʦ ʢ ʢʦʥʮʫ ʵʪʘʧʘ ʵʚʦʣʶʮʠʷ ʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. ʀʭ ʦʙʨʘʟʦʚʘʥʠʶ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʠ ʤʦʱʥʳʝ ʛʨʦʟʦʚʳʝ ʨʘʟʨʷʜʳ ʚ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ, 

ʘ ʠʭ ʩʦʭʨʘʥʝʥʠʶ ʠ ʵʚʦʣʶʮʠʠ ï ʘʜʩʦʨʙʮʠʷ ʚ ʤʝʞʩʣʦʷʭ ʛʣʠʥʠʩʪʳʭ ʩʤʝʢʪʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ.  

ɺʦ 2-ʡ ʠ 3-ʡ ʵʪʘʧʳ ʟʘʤʝʪʥʦ ʦʭʣʘʞʜʸʥʥʦʡ (çʪʸʧʣʦʡè, çʧʨʦʭʣʘʜʥʦʡè) ɿʝʤʣʠ: 4,45 ï 4,35 

ʠ 4,35 ï 4,20 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ; ʫʢʘʟʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʧʦʣʥʝ ʤʦʛʫʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ 

ʨʦʣʴ ʵʪʘʧʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʩʤʦʣʠʩʪʳʭ, ʧʦʣʠʤʝʨʥʳʭ ʤʦʣʝʢʫʣ, 

ʘʤʠʥʦʢʠʩʣʦʪ) ʝʱʸ ʜʦ ʥʘʯʘʣʘ ʠʥʪʝʥʩʠʚʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ [6]. ʀʤʝʥʥʦ ʦʥʠ ʤʦʛʣʠ ʙʳʪʴ 

ʠʩʭʦʜʥʳʤʠ çʢʠʨʧʠʯʠʢʘʤʠè ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɻʘʟʦʚʦ-ʧʳʣʝʚʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʦʤʝʪ ʪʘʢʞʝ ʤʦʛʣʘ ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ [1]. ʋʩʪʘʥʦʚʣʝʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʯʪʦ ʪʦʥʢʠʝ ʯʘʩʪʠʮʳ ʧʳʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʟʤʝʨʦʚ ʦʪ 2 ʤʢʤ (0,002 ʤʤ) ʜʦ 1 

ʤʤ ʛʘʩʷʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ, ʝʱʸ ʥʝ ʚʭʦʜʷ ʚ ʧʣʦʪʥʳʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ (ʚʳʰʝ 600 ʢʤ). ʄʝʪʝʦʨʠʪʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʛʘʩʷʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʜʦ ʚʳʩʦʪʳ 50 ʢʤ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ 

ʧʣʦʪʥʳʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ ʨʘʟʦʛʨʝʚʘʶʪʩʷ, ʧʣʘʚʷʪʩʷ ʠ ʠʩʧʘʨʷʶʪʩʷ (ʩʦ ʩʚʝʪʦʚʳʤʠ ʠ ʰʫʤʦʚʳʤʠ 

ʵʬʬʝʢʪʘʤʠ). ʅʦ ʤʠʢʨʦʤʝʪʝʦʨʠʪʳ (d ¢ 10ʩʤ) ʪʝʨʷʶʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʝʱʸ ʜʦ ʚʳʩʦʪʳ 100 ʢʤ ʠ 

ʩʠʣʴʥʦ ʥʝ ʥʘʛʨʝʚʘʶʪʩʷ. ɺʩʸ ʵʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʯʘʩʪʠʮʳ ʧʳʣʠ ʩ ʜʠʘʤʝʪʨʦʤ ¢ 5 

ʤʢʤ ʚʭʦʜʷʪ ʚ ʘʪʤʦʩʬʝʨʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ¢ 400 ʂ̄ ʠ ʜʦʩʪʠʛʘʶʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʵʚʦʣʶʮʠʷ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʯʘʩʪʠʮʘʭ ʧʳʣʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʛʣʘ 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʦʜʝʣʷʤʠ [1, 3, 4]. ɹʦʣʴʰʠʥʩʪʚʦ 
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ʧʣʘʥʝʪʦʣʦʛʦʚ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʝʣʠ ʨʘʟʦʛʨʝʚʘ ɿʝʤʣʠ ʚ ʧʨʦʮʝʩʩʝ ʝʸ 

ʨʦʩʪʘ, ʧʣʘʚʣʝʥʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʝʸ ʥʝʜʨ ʝʱʸ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʘʢʢʨʝʮʠʠ. ɺ ʨʘʤʢʠ ʵʪʦʡ 

ʤʦʜʝʣʠ ʚʧʦʣʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʤ 3-ʤ ʵʪʘʧʦʤ. 

ʅʘ 4-ʤ ʵʪʘʧʝ ï ʠʥʪʝʥʩʠʚʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ɿʝʤʣʠ ʠ ʜʨʫʛʠʭ ʧʣʘʥʝʪ ʢʨʫʧʥʳʤʠ 

ʘʩʪʝʨʦʠʜʥʦ-ʤʝʪʝʦʨʠʪʥʳʤʠ ʪʝʣʘʤʠ (4,20 ï 3,85 ʤʣʨʜ. ʣʝʪ) ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʞʠʟʥʠ 

ʙʳʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ: ʵʚʦʣʶʮʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ʧʨʝʨʚʘʣʘʩʴ, ʥʦ ʟʘʪʝʤ ʧʨʦʜʦʣʞʠʣʘʩʴ 

ʠ ʚʦʟʤʦʞʥʦ, ʥʘ ʠʥʦʡ ʙʦʣʝʝ çʧʨʦʜʚʠʥʫʪʦʡ ʦʩʥʦʚʝè.  

ɺʳʩʢʘʟʘʥʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʦ ʜʦʘʨʭʝʡʩʢʦʡ ʠʩʪʦʨʠʠ ɿʝʤʣʠ ʦʩʥʦʚʘʥʳ ʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ ɿʝʤʣʠ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʣʘʥʝʪ; ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ, 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʤ ʩʪʠʣʝ ʧʣʘʥʝʪʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʚʩʝʭ ʛʝʦʩʬʝʨ ɿʝʤʣʠ, ʧʦʩʪʦʷʥʥʳʭ ʧʦʪʦʢʘʭ ʚʝʱʝʩʪʚʘ ʚʥʫʪʨʠ ɿʝʤʣʠ, ʦ ʩʦʯʝʪʘʥʠʠ ʧʣʶʤʦʚʦʡ 

ʪʝʢʪʦʥʠʢʠ ʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʵʚʦʣʶʮʠʠ ʣʠʪʦʩʬʝʨʳ ʚ ʠʩʪʦʨʠʠ ɿʝʤʣʠ (ʦʪ 

ʤʫʣʴʪʠʧʣʠʪ, ʤʘʣʳʭ ʧʣʠʪ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʣʠʪʦʩʬʝʨʥʳʤ ʧʣʠʪʘʤ). ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ 

ʫʩʣʦʚʠʡ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ, ʚʦʟʥʠʢʣʘ ʮʝʧʦʯʢʘ çʧʨʝʜʞʠʟʥʠè: ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ ï 

ʧʦʣʠʤʝʨʳ ï ʧʝʧʪʠʜʳ ï ʘʤʠʥʦʢʠʩʣʦʪʳ ï ʧʨʦʪʝʠʥʳ ï ʤʝʤʙʨʘʥʳ ï ʘʙʩʦʨʙʮʠʷ ʛʣʦʙʫʣʷʨʥʳʭ 

ʤʦʣʝʢʫʣ. ʇʝʨʝʭʦʜ ʢ ʞʠʟʥʠ ʩʚʷʟʘʥ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʝʪʘʙʦʣʠʟʤʘ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʨʝʜʫʧʣʠʢʘʮʠʠ, ʧʦʷʚʣʝʥʠʝʤ ʭʠʨʘʣʴʥʦʩʪʠ [1, 4]. 

ɼʘʥʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʧʣʘʥʝʪʦʣʦʛʠʠ ʠ ʟʝʤʥʦʡ ʢʠʩʣʦʨʦʜʥʦʡ ʠʟʦʪʦʧʠʠ ʜʦʧʫʩʢʘʶʪ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʜʨʝʚʥʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ. ʏʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ 

ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ, ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʢʚʘʨʮʘ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ɺʦʨʦʥʝʞʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ [2]. ʆʙ ʵʪʦʤ ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʧʦʨʦʜ ʙʘʩʩʝʡʥʘ ɺʠʪʚʘʪʝʨʩʨʘʥʜ [5]. ʇʦʩʢʦʣʴʢʫ 

ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʣʨʜ. ʣʝʪ ʝʱʸ ʜʦ ʨʫʙʝʞʘ 3,8 ʤʣʨʜ. ʣʝʪ, 

ʪʦ ʥʘ ɿʝʤʣʝ ʜʣʷ ʥʝʸ ʩʣʠʰʢʦʤ ʤʘʣʦ ʚʨʝʤʝʥʠ (ʚʩʝʛʦ 0,5 ï 1,0 ʤʣʨʜ. ʣʝʪ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʤʝʭʘʥʠʟʤ ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʙʳʣ ʟʘʧʫʱʝʥ ʚ çʛʣʫʙʠʥʘʭè ʜʦʘʨʭʝʷ, ʝʱʸ ʜʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʠʤʝʝʪ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 
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ɺ ʧʫʙʣʠʢʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ U-Pb-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ LA-ICP-MS 

ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʦʙʨʘʟʮʦʚ ʶʨʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ ɿʝʷ-

ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʦʨʦʜʳ 

ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʥʦʩʘ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʧʘʣʝʦʟʦʡʩʢʠʝ ʠ 

ʤʝʟʦʟʦʡʩʢʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʘ ʪʘʢʞʝ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʠ ʛʨʘʥʠʪʦʠʜʳ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ɸʨʛʫʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ 

ʧʦʜʪʚʝʨʜʠʪʴ ʦʨʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʠʙʦʚ. 

 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ U-Pb-ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʧʦ ʜʝʪʨʠʪʦʚʳʤ ʤʠʥʝʨʘʣʘʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʠʨʦʚʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʯʥʠʢʦʚ 

ʩʥʦʩʘ, ʚʳʷʚʣʝʥʠʷ ʥʠʞʥʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʘʥʠʮʳ ʥʘʢʦʧʣʝʥʠʷ ʥʝʤʳʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʪʘʧʦʚ ʧʨʦʷʚʣʝʥʠʷ ʤʘʛʤʘʪʠʟʤʘ. ɻʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʦʜʭʦʜʘʤʠ ʚʥʦʩʷʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ. 

ɺ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ (U-Pb) 

ʜʘʪʠʨʦʚʘʥʠʷ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʤʝʪʦʜʦʤ LA-ICP-MS, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʝʩʯʘʥʠʢʦʚ 

ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʦʚ. ʕʪʠ ʧʨʦʛʠʙʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʢʨʘʠʥʝ 

ɸʨʛʫʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ, ʦʙʨʘʱʝʥʥʦʡ ʚ ʩʪʦʨʦʥʫ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ. ɺ 

ʠʭ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʶʨʩʢʠʝ ʤʦʨʩʢʠʝ ʠ ʧʨʝʩʥʦʚʦʜʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. ɺ ʩʦʩʪʘʚʝ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʫʩʪʘʥʦʚʣʝʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ) [1]: 

ʢʦʚʘʣʠʥʩʢʘʷ, ʩʢʦʚʦʨʦʜʠʥʩʢʘʷ, ʦʰʫʨʢʦʚʩʢʘʷ, ʫʩʤʘʥʢʦʚʩʢʘʷ, ʫʩʢʘʣʠʥʩʢʘʷ, ʦʩʝʞʠʥʩʢʘʷ ʠ 

ʪʦʣʙʫʟʠʥʩʢʘʷ ʩʚʠʪʳ, ʘ ʚ ʩʪʨʫʢʪʫʨʝ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚʳʜʝʣʷʶʪʩʷ (ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ 
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ʨʘʟʨʝʟʫ) [1]: ʙʘʛʦʥʦʩʢʘʷ, ʘʷʢʩʢʘʷ, ʜʝʧʩʢʘʷ ʩʚʠʪʳ ʠ ʥʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʤʦʣʯʘʥʩʢʦʡ ʩʚʠʪʳ. 

ɺʦʟʨʘʩʪ ʩʚʠʪ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʭʦʜʦʢ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ ʬʘʫʥʳ 

ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ 

ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʦʚ ʜʠʩʢʫʩʩʠʦʥʥʘ. ʃ.ʇ. ɿʦʥʝʥʰʘʡʥ ʩ ʩʦʘʚʪʦʨʘʤʠ ʩʦʧʦʩʪʘʚʣʷʣ ʠʭ ʩ 

ʧʘʩʩʠʚʥʳʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʢʨʘʠʥʘʤʠ [2], ʪʦʛʜʘ ʢʘʢ ʃ.ʄ. ʇʘʨʬʝʥʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ 

ʫʢʘʟʳʚʘʣ ʥʘ ʠʭ ʚʦʟʤʦʞʥʫʶ ʦʨʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ [3]. ʉʚʷʟʴ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʦʛʠʙʦʚ ʩ ʦʨʦʛʝʥʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʤʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʄʦʥʛʦʣʦ-

ʆʭʦʪʩʢʦʛʦ ʧʦʷʩʘ, ʦʪʤʝʯʘʣʘʩʴ ʠ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʥʘʧʨʠʤʝʨ [4 ʠ ʜʨ.]), ʧʨʠ ʵʪʦʤ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʝʛʦ ʢʘʢ ʙʘʩʩʝʡʥ ʬʦʨʣʘʥʜʘ. ʊʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʶʨʩʢʠʭ ʦʩʘʜʢʦʚ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ ɿʝʷ-ɼʝʧʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʨʦʛʝʥʥʦʡ ʧʨʠʨʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʠʙʦʚ [5]. 

ɺ ʧʝʩʯʘʥʠʢʝ ʥʠʞʥʝʶʨʩʢʦʡ ʢʦʚʘʣʠʥʩʢʦʡ ʩʚʠʪʳ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʦʙʥʘʨʫʞʝʥʦ 

116 ʟʝʨʝʥ ʮʠʨʢʦʥʦʚ. ʀʟ ʥʠʭ ʢʦʥʢʦʨʜʘʪʥʳʝ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʧʦʣʫʯʝʥʳ ʜʣʷ 54 ʟʝʨʝʥ. ɺʦʟʨʘʩʪʘ 

ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 2.5 ʤʣʨʜ. ʣʝʪ ʜʦ 170 ʤʣʥ. ʣʝʪ. 

ʎʠʨʢʦʥʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (554-170 ʤʣʥ. ʣʝʪ) ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (60% ʧʦʧʫʣʷʮʠʠ ʮʠʨʢʦʥʦʚ). ʇʨʠ ʵʪʦʤ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ 

ʛʨʫʧʧʳ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʥʥʝʤʫ ʧʘʣʝʦʟʦʶ (554-447 ʤʣʥ. ʣʝʪ), ʘ ʜʨʫʛʘʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʫʙʝʞ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʨʘʥʥʝʛʦ ʤʝʟʦʟʦʷ (264-170 ʤʣʥ. ʣʝʪ). ʉʘʤʘʷ ʜʨʝʚʥʷʷ 

ʧʦʧʫʣʷʮʠʷ ʮʠʨʢʦʥʦʚ (40%) ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʨʥʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ (1.0-0.77 ʤʣʨʜ. ʣʝʪ) ʠ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ (2.5-1.8 ʤʣʨʜ. ʣʝʪ) ʚʦʟʨʘʩʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ 

ʚʳʜʝʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʮʠʨʢʦʥʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʟʝʨʥʘ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʀʟ 115 ʟʝʨʝʥ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʠʟ ʧʝʩʯʘʥʠʢʘ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʳ ʚʝʨʭʥʝʶʨʩʢʦʡ 

ʤʦʣʯʘʥʩʢʦʡ ʩʚʠʪʳ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʘ ʢʦʥʢʦʨʜʘʥʪʥʳʝ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ 

ʜʣʷ 42 ʟʝʨʝʥ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ (71%) ʠʤʝʶʪ ʚʦʟʨʘʩʪ, ʚʘʨʴʠʨʫʶʱʠʡ ʦʪ 

ʨʘʥʥʝʛʦ ʧʘʣʝʦʟʦʷ ʜʦ ʨʘʥʥʝʛʦ ʤʝʟʦʟʦʷ (545-165 ʤʣʥ. ʣʝʪ). ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʦʙʣʦʤʦʯʥʳʭ 

ʮʠʨʢʦʥʦʚ ʠʤʝʝʪ ʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ (2.5 ʤʣʨʜ. ʣʝʪ ï 580 ʤʣʥ. ʣʝʪ).  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ U-Pb-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʪʨʠʪʦʚʳʭ 

ʮʠʨʢʦʥʦʚ ʠʟ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʮʠʨʢʦʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʇʨʠ ʵʪʦʤ ʚ ʶʨʩʢʠʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʦʚ ʧʨʝʦʙʣʘʜʘʶʪ 

ʜʝʪʨʠʪʦʚʳʝ ʮʠʨʢʦʥʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʀʭ ʠʩʪʦʯʥʠʢʘʤʠ, ʚʠʜʠʤʦ, 

ʧʦʩʣʫʞʠʣʠ ʧʘʣʝʦʟʦʡʩʢʠʝ ʠ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʢʠʩʣʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ɸʨʛʫʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʜʝʩʴ ʚʳʷʚʣʝʥʳ ʤʘʩʩʠʚʳ ʛʨʘʥʠʪʦʠʜʦʚ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ 

(ɻʘʨʴ-ʋʣʴʪʫʯʠʥʩʢʠʡ ï 495+/-2.5 ʤʣʥ. ʣʝʪ [6] ʠ ʖʞʥʦ-ʊʘʭʪʘʤʳʛʜʠʥʩʢʠʡ ï 472+/-2 ʤʣʥ. ʣʝʪ 

[7]), ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ (ʋʩʪʴ-ʉʝʣʝʤʜʞʠʥʩʢʠʡ ï 372+/-7.5 ʤʣʥ. ʣʝʪ [6] ʠ ʋʨʫʰʠʥʩʢʠʡ ï 
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386+/-10 ʠ 371+/-5.5 ʤʣʥ. ʣʝʪ [8]), ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ (ʋʩʪʴ-ʄʘʢʯʠʥʩʢʠʡ ï 278+/-7 ʤʣʥ. ʣʝʪ 

[8], ʋʨʫʰʠʥʩʢʠʡ ï 278+/-8 ʤʣʥ. ʣʝʪ ʠ ʊʳʥʜʠʥʩʢʠʡ ï 277+/-2 ʤʣʥ. ʣʝʪ [9]) ʠ 

ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʛʦ (ʋʩʪʴ-ɼʫʛʜʠʥʩʢʠʡ ï 208+/-6 ʤʣʥ. ʣʝʪ ʠ ʐʠʤʘʥʦʚʩʢʠʡ ï 189+/-5 ʤʣʥ. ʣʝʪ 

[6]) ʚʦʟʨʘʩʪʘ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʟʝʨʝʥ ʮʠʨʢʦʥʦʚ ʤʝʟʦ- ʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʣʠʩʴ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ [10], ʘ ʪʘʢʞʝ 

ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ ʛʨʘʥʠʪʦʠʜʳ [11], ʚʳʷʚʣʝʥʥʳʝ ʚ ʩʪʨʫʢʪʫʨʝ ɸʨʛʫʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʠ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ (8-20%) ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʦʧʨʦʩ ʦʙ 

ʦʙʣʘʩʪʷʭ ʩʥʦʩʘ ʵʪʠʭ ʮʠʨʢʦʥʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʢʨʳʪ, ʪʘʢ ʢʘʢ ʥʘʜʝʞʥʳʭ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ɸʨʛʫʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ, ʥʝʪ. 

ʊʘʢʞʝ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʨʘʩʪ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʳʭ ʜʝʪʨʠʪʦʚʳʭ ʮʠʨʢʦʥʦʚ ʠʟ 

ʧʝʩʯʘʥʠʢʦʚ ʥʠʞʥʝʶʨʩʢʦʡ (ʧʣʠʥʩʙʘʭʩʢʠʡ ï ʪʦʘʨʩʢʠʡ ʷʨʫʩʳ) ʢʦʚʘʣʠʥʩʢʦʡ ʩʚʠʪʳ 

ɺʝʨʭʥʝʘʤʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʚʝʨʭʥʝʶʨʩʢʦʡ (ʦʢʩʬʦʨʜʩʢʠʡ ï ʪʠʪʦʥʩʢʠʡ ʷʨʫʩʳ) ʥʠʞʥʝʡ 

ʧʦʜʩʚʠʪʳ ʤʦʣʯʘʥʩʢʦʡ ʩʚʠʪʳ ɿʝʷ-ɼʝʧʩʢʦʛʦ ʧʨʦʛʠʙʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʠʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʘʢʪʠʚʥʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʇʨʝʟʠʜʠʫʤʘ ɼɺʆ ʈɸʅ (ʧʨʦʝʢʪ 15-II-2-020). 
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ʃʀʊʆɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ  ʀ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʅʀɾʅɽ-ʉʈɽɼʅɽʖʈʉʂʀʍ ʊʆʅʂʆʆɹʃʆʄʆʏʅʓʍ ʆʊʃʆɾɽʅʀʁ ɺʆʉʊʆʏʅʆʁ 

ʏɸʉʊʀ ʎɽʅʊʈɸʃʔʅʆ-ʂɸɺʂɸɿʉʂʆɻʆ ʉɽɻʄɽʅʊɸ ɹʆʃʔʐʆɻʆ ʂɸɺʂɸɿɸ 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ 

ʥʠʞʥʝʡ- ʩʨʝʜʥʝʡ  ʶʨʳ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʩʦʩʪʘʚʘ, ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ʋʨʫʭʩʢʦʛʦ 

ʙʣʦʢʘ), ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʝʨʝʢ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʥʘʞʘʶʪʩʷ ʚ ʜʚʫʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʟʦʥʘʭ: ʩʝʚʝʨʥʦʡ ï ɸʨʜʦʥ-ɸʩʩʠʥʩʢʦʡ ʠ ʶʞʥʦʡ ï ʌʠʘʛʜʦʥʩʢʦʡ  [1]. 

ɺ ʩʦʩʪʘʚʝ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʚʳʜʝʣʷʝʪʩʷ ʜʚʝ ʧʦʜʟʦʥʳ: ʩʝʚʝʨʥʘʷ - ɼʠʛʦʨʦ-ʆʩʝʪʠʥʩʢʘʷ, ʢ ʢʦʪʦʨʦʡ ʩ 

ʶʛʘ ʧʨʠʤʳʢʘʝʪ ɸʜʘʡʭʦʭ-ɼʘʨʴʷʣʴʩʢʘʷ. ɺ ɼʠʛʦʨʦ-ʆʩʝʪʠʥʩʢʦʡ ʧʦʜʟʦʥʝ (ɼ-ʆʧ) ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ  ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʧʣʠʥʩʙʘʭʩʢʘʷ) ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ɺʳʰʝ ʟʘʣʝʛʘʶʪ ʘʨʛʠʣʣʠʪʳ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʨʝʞʝ ʧʝʩʯʘʥʠʢʦʚ (ʧʣʠʥʩʙʘʭ-ʘʘʣʝʥʩʢʘʷ ʘʨʜʦʥʩʢʘʷ ʩʝʨʠʷ ʚ ʩʦʩʪʘʚʝ ʛʘʣʠʘʪʩʢʦʡ, ʢʩʫʨʪʩʢʦʡ, 

ʟʠʥʮʘʨʩʢʦʡ, ɹʝʡʥʦ ʠ ʦʪʟʳʢʩʢʦʡ ʩʚʠʪ) ʤʦʱʥʦʩʪʴʶ ʜʦ 9 000 ʤ. ɺ ɸʜʘʡʭʦʭ-ɼʘʨʴʷʣʴʩʢʦʡ 

ʧʦʜʟʦʥʝ (ɸ-ɼʧ) ʨʘʟʨʝʟ ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʨʴʷʣʴʩʢʦʡ ʩʝʨʠʝʡ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʢʠʩʪʠʥʩʢʦʡ ʠ ʮʠʢʣʘʫʨʩʢʦʡ ʩʚʠʪ. ʇʣʠʥʩʙʘʭʩʢʘʷ ʢʠʩʪʠʥʩʢʘʷ ʩʚʠʪʘ (ʜʦ 820 ʤ) 

ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʢʚʘʨʮʠʪʦʚ,  ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʛʨʘʚʝʣʠʪʦʚ ʠ ʛʦʨʠʟʦʥʪʘʤʠ ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚ. ɺʳʰʝ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʘʨʛʠʣʣʠʪʳ ʩ 

ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʠʥʦʛʜʘ ʘʥʜʝʟʠʪʦʚʳʭ ʪʫʬʦʚ (ʧʣʠʥʩʙʘʭ-ʘʘʣʝʥʩʢʘʷ 
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ʮʠʢʣʘʫʨʩʢʘʷ ʩʚʠʪʘ ʚ ʦʙʲʸʤʝ, ʧʨʝʜʣʦʞʝʥʥʦʤ  [1]). ʤʦʱʥʦʩʪʴʶ ʜʦ 1 100 ʤ. ɺ ʌʠʘʛʜʦʥʩʢʦʡ ʟʦʥʝ 

(ʌʟ) ʥʠʞʥʝ-ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʧʣʠʥʩʙʘʭ-ʘʘʣʝʥʩʢʦʡ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ 

(ʜʦ 2100 ʤ), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʟʘʤʘʨʘʰʩʢʦʡ ʠ ʙʫʛʫʣʴʪʠʥʩʢʦʡ ʩʚʠʪʘʤʠ. ɼʟʘʤʘʨʘʰʩʢʘʷ ʩʚʠʪʘ 

ʩʣʦʞʝʥʘ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʛʦʨʠʟʦʥʪʘʤʠ 

ʙʘʟʘʣʴʪʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʡʢʘʤʠ ʤʠʢʨʦʛʘʙʙʨʦ ʠ ʜʦʣʝʨʠʪʦʚ. ɹʫʛʫʣʴʪʠʥʩʢʘʷ ʩʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ.  

ɸʨʛʠʣʣʠʪʳ ʠ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʩʝʚʝʨʥʳʭ ʧʦʜʟʦʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʣʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʝʟʸʤʘ, ʚ ɼ-ʆʧ ʦʥʦ ʚ ʩʨʝʜʥʝʤ 61,58 %, ʘ ʚ ɸ-ɼʧ ï 60,33 %. ɺ ʛʣʠʥʠʩʪʳʭ 

ʩʣʘʥʮʘʭ ʌʟ ʦʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ - 55,63 %. ʆʪʥʦʰʝʥʠʝ SiO2/Al2O3 ʚ ɼ-ʆʧ ʨʘʚʥʦ 3,06, ʯʪʦ 

ʙʣʠʟʢʦ ʢ ʪʘʢʦʤʫ ʚ ʛʣʠʥʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ, ʘ ʚ ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʥʝʡ ʩ ʶʛʘ ɸ-ɼʧ ʦʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 3,32, ʯʪʦ ʙʣʠʟʢʦ ʢ ʟʥʘʯʝʥʠʷʤ ʚ ʛʣʠʥʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ 

ʫʩʣʦʚʠʡ. ɺ ʌʟ ʵʪʦ ʦʪʥʦʰʝʥʠʝ (3, 08), ʢʘʢ ʠ ʚ ɼ-ʆʧ, ʙʣʠʞʝ ʢ ʛʣʠʥʘʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ.  

ʆʪʥʦʰʝʥʠʝ SiO2/Al2O3 ʚ ɼ-ʆʧ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ 3,18 ʜʦ3,34 ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ  Al 2O3, ʚ ɸ-ɼʧ ʦʥʦ ʨʝʟʢʦ ʧʘʜʘʝʪ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ (3,48 ʚ ʢʠʩʪʠʥʩʢʦʡ 

ʩʚʠʪʝ ʠ 2,52 ʚ ʮʠʢʣʘʫʨʩʢʦʡ) ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʦʟʸʤʘ. ɺ ʌʟ ʦʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ 3,21 ʜʦ 3,0 ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʩʪʚʘ 

ʢʨʝʤʥʝʟʸʤʘ ʠ ʛʣʠʥʦʟʸʤʘ. 

ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ 

ʤʦʜʫʣʠ (ɻʄ, ʌʄ, ɾʄ) ʗ.ʕ. ʖʜʦʚʠʯʘ ʠ ʄ.ʇ .ʂʝʪʨʠʩ  [5]. ɻʠʜʨʦʣʠʟʘʪʥʳʡ ʤʦʜʫʣʴ (ɻʄ) ʜʣʷ 

ʪʦʘʨʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚ ʠ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣ 

0,35-0,50 ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ [5]. ɺ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʘʭ 

ʛʘʣʠʘʪʩʢʦʡ ʩʚʠʪʳ ɻʄ ʨʘʚʝʥ 0,54, ʚ ʧʦʨʦʜʘʭ ʮʠʢʣʘʫʨʩʢʦʡ ʩʚʠʪʳ ï 0,53, ʚ ʘʨʛʠʣʣʠʪʘʭ 

ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ 0,50. ʆʪʤʝʯʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʤʦʜʫʣʷ ʢʘʢ ʚʥʠʟ, ʪʘʢ ʠ ʚʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ. ɺ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʘʭ ʢʠʩʪʠʥʩʢʦʡ ʩʚʠʪʳ ʦʥ ʨʘʚʝʥ 0,40, ʘ ʚ ʦʪʣʦʞʝʥʠʷʭ, 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʛʘʣʠʘʪʩʢʠʝ ʘʨʛʠʣʣʠʪʳ  - 0.43-0.42. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʤʦʜʫʣʷ 

ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜ ʚ ʦʙʣʘʩʪʠ ʩʥʦʩʘ, ʘ 

ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʢʦʚ ʛʘʣʠʘʪʩʢʦʡ ʩʚʠʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʚʦʟʜʳʤʘʥʠʝʤ ʦʙʣʘʩʪʠ ʩʥʦʩʘ.   

ʊʦʥʢʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ ʘʨʜʦʥʩʢʦʡ ʠ ʜʘʨʴʷʣʴʩʢʦʡ ʩʝʨʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʤʝʨʥʦ 

ʨʘʚʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʬʝʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʌʄ) ʠ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ ʚʝʣʠʯʠʥʳ 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ (ʦʪ 0,18 ʜʦ 0,15 ʦʪ 0,19 ʜʦ 0,15 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʚ ʩʦʩʪʘʚʝ ʦʙʝʠʭ ʩʝʨʠʡ. ʈʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ 

ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʛʦʨʠʟʦʥʪʦʚ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʚ ʝʸ 

ʨʘʟʨʝʟʝ. ɼʣʷ ʥʝʸ ʤʦʜʫʣʴ ʌʄ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,21-025 (ʩʨʝʜʥʝʝ 0,23). ɸʥʘʣʦʛʠʯʥʦ 

ʚʝʜʝʪ ʩʝʙʷ ʠ ʞʝʣʝʟʥʳʡ ʤʦʜʫʣʴ (ɾʄ). ɺ ʢʠʩʪʠʥʩʢʠʭ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʘʭ ʦʥ ʨʘʚʝʥ 0,44, 
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ʩʥʠʞʘʷʩʴ ʚ ʘʨʛʠʣʣʠʪʘʭ ʮʠʢʣʘʫʨʩʢʦʡ ʜʦ 0,33. ɺ ʘʨʜʦʥʩʢʦʡ ʩʝʨʠʠ ʟʥʘʯʝʥʠʷ ɾʄ ʪʘʢʞʝ ʧʘʜʘʶʪ 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʦʪ 0,42 ʜʦ 0,34. ɺ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ ʵʪʦʪ ʤʦʜʫʣʴ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ 0,43 ï 0,44.  

ɺʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʝ Fe/Mn ʚ ʦʩʘʜʢʘʭ ʘʨʜʦʥʩʢʦʡ ʩʝʨʠʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 79-80 

(ʦʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʶʪ 110-130), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʝʣʢʦʚʦʜʥʳʡ ʭʘʨʘʢʪʝʨ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɼʣʷ ʜʘʨʴʷʣʴʩʢʦʡ ʩʝʨʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 54-61, ʪ.ʝ. 

ʵʪʠ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ. ɺ ʪʘʢʠʭ ʞʝ ʫʩʣʦʚʠʷʭ ʥʘʢʘʧʣʠʚʘʣʠʩʴ 

ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʨʘʚʥʦ 54-60.  

 ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ Na2O/Al2O3 (0,08ï0,09) ʚ ʘʨʛʠʣʣʠʪʘʭ ʘʨʜʦʥʩʢʦʡ ʩʝʨʠʠ  ʠ ʛʣʠʥʠʩʪʳʭ 

ʩʣʘʥʮʘʭ ʜʘʨʴʷʣʴʩʢʦʡ (0,10-0,12) ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ 

ʩʣʘʛʘʶʱʠʭ ʠʭ ʤʘʪʝʨʠʘʣʘ. ɺ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʝ - 0,15-0,18, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʩʣʘʛʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʮʝʣʦʤ ʞʝ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʪʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʧʦʨʦʜʘʭ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ ʦʪʤʝʯʘʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ Na/K (1,35-1,40), 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʠʟʢʦʡ ʟʨʝʣʦʩʪʠ ʧʦʨʦʜ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ ʠ ʥʝʜʘʣʝʢʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʤʘʪʝʨʠʘʣʘ . ɺ ʥʠʟʘʭ ʜʘʨʴʷʣʴʩʢʦʡ ʩʝʨʠʠ ʦʢʩʠʜ ʢʘʣʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʦʢʩʠʜʦʤ ʥʘʪʨʠʷ (ʦʪʥʦʰʝʥʠʝ 

Na/K ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ - 0,76); ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʚ 

ʩʦʩʪʘʚʝ ʨʘʟʤʳʚʘʝʤʳʭ ʧʦʨʦʜ ʥʘʯʠʥʘʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʪʨʠʡ ʠ ʦʪʥʦʰʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 1,54. 

ɼʣʷ ʧʦʨʦʜ ʘʨʜʦʥʩʢʦʡ ʩʝʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʧʦʩʪʦʷʥʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘʣʠʷ ʥʘʜ ʥʘʪʨʠʝʤ (ʦʪʥʦʰʝʥʠʝ 

ʨʘʚʥʦ 0,56-0,58), ʪ.ʝ ʧʦʨʦʜʳ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʯʥʠʢʘ ʩʥʦʩʘ ʙʳʣʠ ʙʦʣʝʝ ʟʨʝʣʳʤʠ. 

ʀʥʜʝʢʩ ʭʠʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʉIɸ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʝʥ, ʚ 

ʩʨʝʜʥʝʤ 68, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʩʝʨʠʠ ʩʣʦʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʨʝʣʳʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʪ. ʝ. ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜ ʚ ʦʙʣʘʩʪʠ ʵʨʦʟʠʠ ʙʳʣʘ ʥʝʚʝʣʠʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʘ, ʙʣʠʟʢʦʛʦ ʢ ʘʨʠʜʥʦʤʫ. ɺ ʜʘʨʴʷʣʴʩʢʦʡ ʩʝʨʠʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʉIɸ ʩʦʩʪʘʚʣʷʝʪ 73 ʠ 

ʩʣʝʛʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ  ʦʪ 74 ʜʦ 70. ɺ ʮʝʣʦʤ ʞʝ ʚʝʣʠʯʠʥʘ ʉIɸ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʠʥʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʸ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ (70-

75) [2]. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʘʨʜʦʥʩʢʦʡ ʩʝʨʠʠ (77), ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʝʛʦ ʚʝʣʠʯʠʥʳ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

(ʦʪ 81 ʜʦ 74). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʣʦʞʝʥʠʷ ʜʘʨʴʷʣʴʩʢʦʡ ʠ ʘʨʜʦʥʩʢʦʡ ʩʝʨʠʠ ʩʣʦʞʝʥʳ ʙʦʣʝʝ 

ʟʨʝʣʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜ ʚ ʦʙʣʘʩʪʠ ʧʘʣʝʦʩʙʦʨʦʚ ʙʳʣʘ 

ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʛʫʤʠʜʥʦʛʦ ʪʠʧʘ ʢʣʠʤʘʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʬʠʘʛʜʦʥʩʢʦʡ ʩʝʨʠʠ ʧʦʯʪʠ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ɼ-ʆʧ ʠ ɸ-ɼʧ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʝʸ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʪʨʘʪʦʥ. ʆʪʣʦʞʝʥʠʷ ʘʨʜʦʥʩʢʦʡ ʠ ʜʘʨʴʷʣʴʩʢʦʡ ʩʝʨʠʡ ʠʤʝʶʪ ʙʣʠʟʢʠʝ 

ʣʠʪʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʥʝʩʝʥʠʝ ʠʭ ʢ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-
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ʚʝʱʝʩʪʚʝʥʥʦʡ ʟʦʥʝ. ʆʧʠʩʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʋʨʫʭʩʢʦʛʦ ʙʣʦʢʘ ʧʦ ʩʚʦʠʤ ʣʠʪʦʭʠʤʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʛʣʠʥ ʠ ʘʨʛʠʣʣʠʪʦʚ ɺʦʩʪʦʯʥʦ-ʂʘʚʢʘʟʩʢʦʛʦ 

ʩʝʛʤʝʥʪʘ [3], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʣʦʞʝʥʥʦʝ ʥʘʤʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ [4]. 
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ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʠʩʪʝʤ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ɺ ʨʘʟʨʝʟʝ ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʠʥʪʝʨʚʘʣʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʭ ʪʦʣʱ. 

ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʠ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʦʡ ʬʘʟʳ ʵʨʦʟʠʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʠ 

ʧʦʛʨʫʞʝʥʠʷ/ʚʦʟʜʳʤʘʥʠʷ ʙʘʩʩʝʡʥʘ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʵʚʦʣʶʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʛʝʥʝʨʘʮʠʠ,  ʤʠʛʨʘʮʠʠ  ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʣʷ ʢʘʞʜʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ 

ʩʠʩʪʝʤʳ. ʆʧʨʝʜʝʣʝʥʳ ʤʝʩʪʘ ʚʦʟʤʦʞʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʠ ʦʙʲʝʤʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʣʦʚʫʰʝʢ. 

 

ɺ 2011-2014 ʛʛ. ɺʉɽɻɽʀ ʚʳʧʦʣʥʷʣ ʤʫʣʴʪʠʢʣʠʝʥʪʩʢʠʡ ʧʨʦʝʢʪ ñɹʘʩʩʝʡʥʦʚʳʡ ʘʥʘʣʠʟ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʠʩʪʝʤ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷè. ʆʩʥʦʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʝʢʪʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʠ ʧʦʛʨʫʞʝʥʠʷ ʙʘʩʩʝʡʥʘ ʠ ʵʚʦʣʶʮʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʩʠʩʪʝʤ.  
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ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ: ʚʳʧʦʣʥʝʥʘ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʄʆɺ ʆɻʊ, ʧʨʦʚʝʜʝʥ 

ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚʢʣʶʯʘʷ ʠʟʦʪʦʧʥʳʝ ʠ 

ʪʝʨʤʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʠ ʚʝʣʠʯʠʥʳ 

ʚʦʟʜʳʤʘʥʠʷ/ʵʨʦʟʠʠ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʠ 

ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʦʩʥʦʚʥʳʭ  ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ (ʅɻ) ʩʠʩʪʝʤ ʨʝʛʠʦʥʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʭ ʪʦʣʱ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ 

ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʛʝʦʭʠʤʠʠ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ʦʪʯʝʪʳ ɺʅʀʀʆʢʝʘʥʛʝʦʣʦʛʠʷ, 

ɸʄʅɻʈ, ʄɻʋ ʠ ʜʨ.); ʯʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʡ ʉʦʨʛ, Ro ʠ Rock-Eval ʧʦ ʦʙʨʘʟʮʘʤ ʢʝʨʥʘ ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʩʦʩʪʘʚʝ, ʪʠʧʝ ʠ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʆɺ),  

ʦʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʠʧʘ ʆɺ ʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʨʘʟʨʝʟʝ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʨʝʥʜʳ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ. ʇʦʪʝʥʮʠʘʣʴʥʳʝ 

ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʝ (ʅɻʄ) ʛʦʨʠʟʦʥʪʳ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʦʪʜʝʣʝ 

ʦʪ ʩʠʣʫʨʘ ʜʦ ʤʝʣʘ, ʥʦ ʠʭ ʢʘʯʝʩʪʚʦ ʠ ʪʠʧ ʆɺ ʚʘʨʴʠʨʫʶʪ. ɺʳʜʝʣʷʝʪʩʷ ʯʝʪʳʨʝ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʘ ï ʤʦʨʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʬʘʮʠʠ ʜʦʤʘʥʠʢʘ (D3, ʩʘʧʨʦʧʝʣʝʚʦʝ ʆɺ), 

ʤʦʨʩʢʠʝ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʬʘʮʠʠ C3-P1 (ʛʫʤʫʩʦ-ʩʘʧʨʦʧʝʣʝʚʦʝ ʆɺ, ʠʥʦʛʜʘ ʵʪʠ ʧʦʨʦʜʳ 

ʩʦʜʝʨʞʘʪ ʘʣʣʦʪʠʛʝʥʥʳʝ ʙʠʪʫʤʳ), ʛʣʠʥʠʩʪʳʝ ʤʝʣʢʦʚʦʜʥʳʝ ʬʘʮʠʠ T2-T3 (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʫʤʫʩʦʚʦʝ ʆɺ) ʠ ʙʠʪʫʤʠʥʦʟʥʳʝ ʯʝʨʥʳʝ ʛʣʠʥʳ J3 (ʩʘʧʨʦʧʝʣʝʚʦʝ ʆɺ, ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʉʦʨʛ ʠ HI). ʇʦ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʆɺ ʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʦʙʳʯʥʦ ʧʝʨʝʟʨʝʣʳʝ, ʪʨʠʘʩʦʚʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʤʝʨʥʦ ʥʝʬʪʷʥʦʤʫ ʦʢʥʫ, ʶʨʩʢʠʝ ʠ ʤʝʣʦʚʳʝ - ʥʝʟʨʝʣʳʝ. 

ʆʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʘʧʣʠʬʪʘ ʠ ʵʨʦʟʠʠ ʷʚʣʷʣʘʩʴ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʉʥʘʯʘʣʘ ʚʳʧʦʣʥʷʣʘʩʴ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʵʨʦʟʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʨʝʥʜʦʚ ʧʦʨʠʩʪʦʩʪʠ (ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ). ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ 

ʫʯʘʩʪʢʦʚ, ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʠ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʙʦʙʱʝʥʥʳʝ 

ʪʨʝʥʜʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʨʠʩʪʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ (ʙʣʠʟʢʠ ʢ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ). ʀʭ 

ʩʨʘʚʥʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʘʧʣʠʬʪʘ [1]. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʢ ʘʙʩʦʣʶʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʟʘʚʠʩʠʤʳʝ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʨʦʟʠʠ ʥʘ 

ʦʩʥʦʚʝ Ro. ɺ ʢʘʯʝʩʪʚʝ çʨʝʧʝʨʘè ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʵʨʦʟʠʠ 500 ʤ ʜʣʷ 

ʐʪʦʢʤʘʥʦʚʩʢʦʡ ʧʣʦʱʘʜʠ. ɺ ʠʪʦʛʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʚʦʟʜʳʤʘʥʠʷ ʠ 

ʵʨʦʟʠʠ ʜʣʷ 23 ʩʢʚʘʞʠʥ ʥʘ ʰʝʣʴʬʝ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ. ɼʣʷ ʧʣʦʱʘʜʥʳʭ ʦʮʝʥʦʢ ʵʨʦʟʠʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʦʙʨʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʝ ʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʷʭ, 

ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʧʦ ʩʢʚʘʞʠʥʘʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ. 

ʆʧʨʝʜʝʣʝʥʦ ʥʘʯʘʣʦ ʦʩʥʦʚʥʦʡ ʬʘʟʳ ʚʦʟʜʳʤʘʥʠʷ - 60 ʤʣʥ. ʣʝʪ [2]. 
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ʉʦʙʩʪʚʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʚ 1D ʠ 3D-ʚʘʨʠʘʥʪʘʭ. ʆʜʥʦʤʝʨʥʳʝ ʤʦʜʝʣʠ 

ʧʦ 14 ʩʢʚʘʞʠʥʘʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠʩʪʦʨʠʠ; 

ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʨʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʠ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ Ro, 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʨʠʩʪʦʩʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ 3D ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʥʝ ʪʦʣʴʢʦ 

ʛʝʦʤʝʪʨʠʶ, ʥʦ ʠ ʦʮʝʥʢʫ ʧʝʨʝʨʳʚʦʚ, ʵʨʦʟʠʠ, ʦʙʦʙʱʝʥʥʫʶ ʣʠʪʦʣʦʛʠʶ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʅɻʊ ʪʦʣʱ ʙʳʣʠ ʧʨʠʥʷʪʳ ʯʝʪʳʨʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʠʥʪʝʨʚʘʣʘ, ʧʨʠʪʦʤ ʜʣʷ T2-T3 ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʢʦʣʣʝʢʪʦʨʘ ï T3 ʠ J2. ʊʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ ʪʝʨʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʳ ʠʟʤʝʥʝʥʠʝ ʟʨʝʣʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʠʚʰʠʭʩʷ ʞʠʜʢʠʭ ʠ 

ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʋɺ), ʩʢʦʨʦʩʪʴ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʇʦʩʣʝʜʥʷʷ 

ʩʪʘʜʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʤʠʛʨʘʮʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʚʳʜʝʣʠʚʰʠʭʩʷ ʋɺ. 

ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʚʘʨʠʘʥʪʳ, ʢʦʛʜʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʤʠʛʨʘʮʠʷ ʙʳʣʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʜʣʷ ʩʨʝʜʥʝʪʨʠʘʩʦʚʦʡ ʪʦʣʱʠ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʩ ʧʦʢʨʳʰʢʦʡ ʚ 

ʩʨʝʜʥʝʡ ʶʨʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ ʦʙʱʠʭ ʯʝʨʪʘʭ ʧʦʚʝʜʝʥʠʷ ʅɻ ʩʠʩʪʝʤ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʣʷ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʧʦʣʫʯʝʥʦ ʧʦʣʦʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʣʦʚʫʰʝʢ, ʦʮʝʥʝʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚ ʥʠʭ 

ʩʢʦʧʣʝʥʠʡ ʋɺ. ʅʘ ʨʠʩ. 1-5 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʩʪʘ ʘʢʢʫʤʫʣʷʮʠʠ ʋɺ ʜʣʷ ʢʘʞʜʦʡ ʅɻ 

ʩʠʩʪʝʤʳ, ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʤʦʜʝʣʴʥʳʝ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʢʘʪʘʛʝʥʝʟʘ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʚʨʝʤʝʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʚʳʰʝʥʥʳʝ ʦʙʲʝʤʳ (ʩʨʘʚʥʝʥʠʝ ʦʙʲʝʤʦʚ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʴʥʳʭ ʠ 

ʨʝʘʣʴʥʳʭ ʩʢʦʧʣʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʚʳʰʝʥʠʝ ʧʝʨʚʳʭ ʥʘ ʧʦʨʷʜʦʢ ʠ ʙʦʣʝʝ) ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʦʪʨʘʞʘʝʪ ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʅɻ ʩʠʩʪʝʤ. ɺʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʅɻʄ ʜʦʩʪʠʛʣʠ 

ʛʣʘʚʥʦʡ ʬʘʟʳ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʮʝ ʧʝʨʤʠ ʠ ʫʞʝ ʢ ʢʦʥʮʫ ʪʨʠʘʩʘ ʙʳʣʠ ʧʝʨʝʟʨʝʣʳʤʠ ʥʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ɿʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʵʪʦʡ ʩʠʩʪʝʤʳ ʤʦʛʣʠ ʩʦʭʨʘʥʠʪʴʩʷ ʪʦʣʴʢʦ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʙʘʩʩʝʡʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʚʘʣʫ ʌʝʜʳʥʩʢʦʛʦ ʠ ʥʘ ʧʦʜʥʷʪʠʷʭ ʚʜʦʣʴ ʙʝʨʝʛʘ ʅʦʚʦʡ 

ɿʝʤʣʠ. ʆʩʥʦʚʥʘʷ ʬʘʟʘ ʛʝʥʝʨʘʮʠʠ ʋɺ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ-ʥʠʞʥʝʧʨʝʤʩʢʠʭ ʅɻʄ 

ʧʨʠʰʣʘʩʴ ʥʘ ʪʨʠʘʩ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʧʣʝʥʠʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʘʟʦʚʳʭ) ʘʥʘʣʦʛʠʯʥʦ 

ʧʨʝʜʳʜʫʱʝʡ ʩʠʩʪʝʤʝ, ʥʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʌʝʨʩʤʘʥʦʚʩʢʦʝ ʧʦʜʥʷʪʠʝ. ʉʦʛʣʘʩʥʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʪʨʠʘʩʦʚʘʷ ʅɻ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʫʶ ʠ ʩʣʦʞʥʫʶ ʠʩʪʦʨʠʶ. 

ʅʘʤʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ ʛʝʥʝʨʘʮʠʠ ʋɺ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʣʘ 

ʜʦʩʪʠʛʥʫʪʴ ʤʘʢʩʠʤʫʤʘ ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ ʠ ʨʝʟʢʦ ʧʨʝʢʨʘʪʠʪʴʩʷ ʩ ʥʘʯʘʣʦʤ ʚʦʟʜʳʤʘʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʣʦʚʫʰʝʢ ʩʦʜʝʨʞʠʪ ʛʘʟ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʥʝʬʪʷʥʦʛʦ ʦʢʥʘ. ʖʨʩʢʠʝ ʯʝʨʥʳʝ 

ʛʣʠʥʳ ʥʝʩʤʦʪʨʷ ʥʘ ʚʝʣʠʢʦʣʝʧʥʳʡ ʥʝʬʪʷʥʦʡ ʧʦʪʝʥʮʠʘʣ ʤʦʛʣʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʢʨʘʡʥʝ 

ʤʘʣʳʝ ʢʦʣʠʯʝʩʪʚʘ ʋɺ ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ, ʧʨʠʪʦʤ ʚ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʦʤ ʜʝʧʦʮʝʥʪʨʝ ʖʞʥʦ-

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʚʳʰʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. 
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