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ɺɺɽɼɽʅʀɽ 
 

ɺʦʧʨʦʩ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦ-

ʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʚʥʠʤʘʥʠʷ ʛʝʦʣʦʛʦʚ-ʥʝʬʪʷʥʠʢʦʚ, ʠ ʦʙʫʩʣʦʚʣʝʥ ʵʪʦʪ 

ʠʥʪʝʨʝʩ ʜʚʫʤʷ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ: ʥʝʫʢʣʦʥʥʳʤ ʠʩʪʦʱʝʥʠʝʤ ʫʛ-

ʣʝʚʦʜʦʨʦʜʥʳʭ (ʋɺ) ʨʝʩʫʨʩʦʚ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ (ɿʉ ʅɻʇ), 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʦʡ ʨʝʩʫʨʩʥʦʡ ʙʘʟʦʡ ʨʦʩʩʠʡʩʢʦʛʦ 

ʊʕʂ, ʘ ʪʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

ʅʝʬʪʝʛʘʟʦʧʦʠʩʢʦʚʳʝ ʨʘʙʦʪʳ ʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

30-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʥʦ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ 

ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʠ ʥʘʯʘʣʘ ʦʩʚʦʝʥʠʷ ɿʉ ʅɻʇ ʚ ʩʚʷʟʠ ʩ ʷʚʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʋɺ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʟʘ 

ʵʪʠ ʜʝʩʷʪʠʣʝʪʠʷ ɻʈʈ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʝʩʴʤʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʜʝʩʴ ʟʘʣʝʞʝʡ ʋɺ, ʯʴʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʛʣʘ 

ʙʳ ʙʳʪʴ ʨʝʥʪʘʙʝʣʴʥʘ, ʝʩʣʠ ʥʝ ʚ ʬʝʜʝʨʘʣʴʥʦʤ, ʪʦ, ʭʦʪʷ-ʙʳ ʚ ʨʝʛʠʦʥʘʣʴ-

ʥʦʤ ʤʘʩʰʪʘʙʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʘʢ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʲʝʤʢʘʭ, ʪʘʢ ʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʝʨʥʘ ʛʣʫʙʦʢʦʧʦʛʨʫ-

ʞʝʥʥʳʭ ʧʦʨʦʜ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʠ ʵʪʦʤ ʚʳʟʳʚʘʶʪ ʥʝʬʪʷʥʳʝ ʠ ʛʘʟʦ-

ʚʳʝ ʧʨʦʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʶʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʶʨʩʢʦ-

ʤʝʣʦʚʦʡ ʦʩʘʜʦʯʥʦ-ʧʦʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʨʘʟʨʝʟʝ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʚʳ-

ʨʘʞʝʥ ʩʣʘʙʦ, ʠ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʳ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʮʝʥʠʚʘ-

ʶʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦ.  

ʊʝʨʨʠʪʦʨʠʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʬʘʢʪʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʛʨʘʥʠʮʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ (ɿʉʅɻʇ), 

ʛʜʝ ʚ ʧʨʝʜʝʣʘʭ ʊʶʤʝʥʩʢʦʡ, ʆʤʩʢʦʡ, ʊʦʤʩʢʦʡ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʝʡ ʦʪʢʨʳʪʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʚʝʜʝʪʩʷ ʠʭ 

ʘʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘʣʝʞʝʡ ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʦʥʝ 

ʢʦʥʪʘʢʪʘ ʤʝʟʦʟʦʷ ʠ ʧʘʣʝʦʟʦʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʩʦʛʣʘʩʥʳʤ 

ʟʘʣʝʛʘʥʠʝʤ ʠ ʨʘʩʯʣʝʥʝʥʥʳʤ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʝʣʴʝʬʦʤ. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʩʦʩʝʜʩʪʚʫʷ ʠ ʥʘʭʦʜʷʩʴ ʚ 

ʙʣʠʟʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ ʪʝʤʠ ʦʙʣʘʩʪʷʤ, ʚ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ 

ʜʦʙʳʯʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʛʣʘ ʙʳ ʪʦʞʝ ʚʝʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʜʥʘʢʦ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠʣʠ 

ʛʘʟʘ ʟʜʝʩʴ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʪʢʨʳʪʳ, ʘ ʠʟʫʯʝʥʠʝ ʥʝʜʨ ʥʦʩʠʪ ʜʠʩʢʨʝʪʥʳʡ ʠ 

ʙʝʩʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɸʚʪʦʨʳ ʧʳʪʘʶʪʩʷ ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʚ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʠ ʷʚʥʳʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʦʪʢʨʳʪʠʷ ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʣʝʞʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʘʙʠʣ ʥʝʬʪʷʥʦʡ ʠʣʠ ʛʘʟʦʚʳʡ ʬʦʥʪʘʥ. 
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ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʩʫʜʴʙʝ ʢʫʨʛʘʥʩʢʦʡ ʥʝʬʪʠ ï ʥʘʩʣʝʜʠʝ 

ʩʦʚʝʪʩʢʦʡ ʛʝʦʣʦʛʠʠ. ɺʝʨʦʷʪʥʦ ʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʥʘʡʪʠ ʢʨʫʧʥʳʭ 

ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʦ ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʝʩʪʴ, ʠ ʙʝʟ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʝʜʨ ʠʭ ʥʝ ʧʦʜʪʚʝʨʜʠʪʴ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʠʩʪʦʨʠʝʡ 

ʥʝʬʪʝʛʘʟʦʨʘʟʚʝʜʢʠ ɿʉʅɻʇ ʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝʝʪ ʦʜʥʫ 

ʦʙʱʫʶ ʯʝʨʪʫ  ʶʞʥʘʷ ʢʨʘʝʚʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʙʘʩʩʝʡʥʘ. 
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ɻʃɸɺɸ 1. ɻɽʆʃʆɻʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ  

ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʉʪʨʘʪʠʛʨʘʬʠʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʪʳʢʝ ʢʨʫʧʥʳʭ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʦʙʣʘʩʪʠ 

ʩʦʯʣʝʥʝʥʠʷ ʚʦʩʪʦʯʥʦʫʨʘʣʴʩʢʠʭ ʫʨʘʣʠʜ ʠ ʢʘʟʘʭʩʪʘʥʠʜ. ɺ ʝʝ ʧʨʝʜʝʣʳ 

ʟʘʭʦʜʷʪ ʶʞʥʳʝ ʨʘʡʦʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ 

ʚʦʩʪʦʯʥʳʝ ʟʦʥʳ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤ ʋʨʘʣʘ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. 

ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ, ʠʤʝʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʪʠʧʦʚ ʨʘʟʨʝʟʦʚ ʠ ʩʣʘʛʘʶʱʠʭ ʦʩʘʜʢʦʚ, ʭʘʨʘʢʪʝʨ 

ʟʘʣʝʛʘʥʠʷ ʠ ʪʦʣʱʠʥʳ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʪʦʣʱ [73, 112]. 

ʀʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʯʘʩʪʠ ɿʘʫʨʘʣʴʷ. ʆʥʠ ʚʳʟʳʚʘʣʠʩʴ 

ʢʘʢ ʫʩʠʣʝʥʠʝʤ, ʪʘʢ ʠ ʦʩʣʘʙʣʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʨʘʥʝʝ ʦʪʣʦʞʠʚʰʠʭʩʷ 

ʦʩʘʜʢʦʚ, ʫʛʣʦʚʳʤʠ ʥʝʩʦʛʣʘʩʠʷʤʠ, ʨʘʟʤʳʚʘʤʠ, ʩʢʨʳʪʳʤʠ ʧʝʨʝʨʳʚʘʤʠ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, ʧʦʩʪʝʧʝʥʥʦʡ ʩʤʝʥʝ ʦʩʘʜʢʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʝʡ ɺʦʩʪʦʯʥʦ-ʂʫʨʛʘʥʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʭʯʣʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ. ɺʝʨʭʥʠʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʘʙʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʝʟʦʟʦʡʩʢʦ-

ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ (ʇʉʕ), ʚʳʜʝʣʷʝʤʳʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʧʘʨʘʧʣʘʪʬʦʨʤʝʥʥʦʛʦ [79] ʠʣʠ ʧʘʣʝʦʧʣʠʪʥʦʛʦ [60]. 

ʆʥ ʩʣʦʞʝʥ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʠ ʦʩʘʜʦʯʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʝʚʦʥʘ-ʪʨʠʘʩʘ, ʟʘʣʝʛʘʶʱʠʤʠ ʩ ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦʚʳʤ 

ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʩʢʣʘʜʯʘʪʦʤ ʢʘʣʝʜʦʥʩʢʦʤ ʦʩʥʦʚʘʥʠʠ. 

ʂʘʣʝʜʦʥʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʩʣʦʞʝʥ ʩʢʣʘʜʯʘʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʨʠʬʝʷ ʠ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʭʦʜʷʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʣʦʞʝʥʠʷ ʇʉʕ, ʠ ʪʦʣʴʢʦ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʨʠʬʝʡʩʢʠʝ ʠ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ (ʚʦʟʨʘʩʪ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ ï 

ʨʠʬʝʡʩʢʠʭ ï ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ). 

ʊʦʣʱʠʥʘ ʧʦʢʨʦʚʥʳʭ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 300 ʤ ʥʘ 

ʶʛʝ ʜʦ 1400 ʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʈʠʬʝʡʩʢʘʷ ʵʨʘʪʝʤʘ (Rf) 

 

ʆʙʨʘʟʦʚʘʥʠʷ, ʫʩʣʦʚʥʦ ʜʘʪʠʨʫʝʤʳʝ ʨʠʬʝʡʩʢʠʤʠ, ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʨʘʟʚʠʪʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ. ʂ ʥʠʤ ʦʪʥʝʩʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ, ʚʩʢʨʳʪʳʝ 

ʩʢʚʘʞʠʥʦʡ ʉʂ-3 ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʙʣʦʢʝ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʇʝʪʫʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʥʘ ʶʛʝ ʪʝʨʨʠʪʦʨʠʠ ʫ ʧ. ʂʣʘʜʙʠʥʢʘ. 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠʭ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʠ 

ʣʠʰʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʧʨʦʪʝʨʦʟʦʷ ʠ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʪʳ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʠʞʥʝʛʦ 

ʧʘʣʝʦʟʦʷ, ʪʨʠʘʩʘ ʠ ʨʳʭʣʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʶʨʳ ʠ ʤʝʣʘ (ɺ.ʇ. 

ɿʘʢʦʞʫʨʥʠʢʦʚ, ʖ.ʅ. ɿʳʢʦʚ, ɸ.ʄ. ʇʫʤʧʷʥʩʢʠʡ, 1987 ʛ.). 

ɺ ʮʝʣʦʤ ʚ ʧʨʝʜʝʣʘʭ ɿʘʛʨʘʜʦʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʥʘ ʩʤʝʞʥʦʡ ʩ ʶʛʘ 

ʧʣʦʱʘʜʠ ʦʙʨʘʟʦʚʘʥʠʷ ʨʠʬʝʷ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʳʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ: ʬʠʣʣʠʪʦʚʠʜʥʳʝ, ʢʨʝʤʥʠʩʪʳʝ, ʢʚʘʨʮʠʪʦʚʠʜʥʳʝ, ʫʛʣʠʩʪʳʝ 

ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʤʝʪʘʤʦʨʠʟʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʧʦʨʬʠʨʠʪʦʠʜʳ, 

ʣʘʚʳ ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ (ɸ.ʌ. ɼʨʘʛʫʥ, ɸ.ɸ. ɹʦʙʦʝʜʦʚʘ, 1981 ʛ.). 

ʉʣʦʠʩʪʦʩʪʴ (ʩʣʘʥʮʝʚʘʪʦʩʪʴ) ʧʦ ʇʝʨʚʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʳʣʘ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ɹʦʛʫʰ ʆ.ʀ., ɹʦʯʢʘʨʝʚʳʤ ɺ.ʉ. ʠ ʖʬʝʨʝʚʳʤ ʆ.ɺ. ʦʜ ʧʦʜ 

30-600 ʢ ʦʩʠ ʢʝʨʥʘ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʝʥ ʜʚʫʭʵʪʘʧʥʳʡ 

ʤʝʪʘʤʦʨʬʠʟʤ: ʨʝʛʠʦʥʘʣʴʥʳʡ ï ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ 

ʬʘʮʠʠ, ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ï ʨʝʛʨʝʩʩʠʚʥʳʡ (ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤ) ʚ 

ʫʩʣʦʚʠʷʭ ʬʘʮʠʠ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ. ʇʣʦʪʥʦʩʪʴ ʩʣʘʥʮʝʚ 2,77-2,80 ʛ/ʩʤ3, 

ʧʦʨʦʜʳ ʩʣʘʙʦ ʤʘʛʥʠʪʥʳ. 

ʍʘʨʘʢʪʝʨ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʨʘʟʚʠʪʠʝ 

ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʦʜ ʠ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɿʜʝʩʴ, ʢʘʢ ʠ ʚ 

ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʧʦʣʝ ʙʦʣʴʰʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 5 ʢʤ ʪʦʣʱʠʥ rʧʦʨʦʜ ʩ 

ʧʣʦʪʥʦʩʪʴʶ 2,77-2,80 ʛ/ʩʤ3. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ï 200 ʥʊʣ. 

ʉʫʜʷ ʧʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥʳ ʉʂ-3 ʠ ʩʢʚʘʞʠʥ ʶʞʥʦʡ ʯʘʩʪʠ ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ, ʚʝʨʦʷʪʥʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʘʥʮʳ: ʪʝʤʥʦ-ʩʝʨʳʝ, 

ʩʝʨʳʝ, ʦʙʦʛʘɦʥyʥʳʝ ʘʛʨʝʛʘʪʘʤʠ ʩʣʶʜʳ, ʢʚʘʨʮʝʤ ʠ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ. 

ʇʦʨʦʜʳ ʩ ʪʨʝʱʠʥʘʤʠ ʠ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ, ʩ ʩʫʣʴʬʠʜʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ. 

ɸ.ʌ. ɼʨʘʛʫʥ ʩʯʠʪʘʝʪ ʨʘʟʨʝʟʳ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʪʦʣʱ ʩʤʝʞʥʦʡ ʩ 

ʶʛʘ ʧʣʦʱʘʜʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʢʦʢʯʝʪʘʚʩʢʦʡ ʩʚʠʪʝ ʠ ʥʠʢʦʣʴʩʢʦ-

ʙʫʨʣʫʢʩʢʦʡ ʩʝʨʠʠ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ ï ʚʝʥʜʘ ʂʦʢʯʝʪʘʚʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ 

(ʤʘʩʩʠʚʘ). ʇʦʜʦʙʥʘʷ ʧʘʨʘʣʣʝʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʦʡ. 

ʊʦʣʱʠʥʘ ʜʘʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʠ 

ʫʩʣʦʚʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 5500-6000 ʤ. 

ɺ ʢʦʢʯʝʪʘʚʩʢʦʡ ʩʚʠʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʢʚʘʨʮʝʚʳʝ 

ʧʦʨʦʜʳ, ʩʝʨʠʮʠʪʦ-ʢʚʘʨʮʝʚʳʝ ʩʣʘʥʮʳ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʠ 

ʙʣʘʩʪʦʧʩʘʤʤʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʙʣʘʩʪʦʧʩʘʤʤʠʪʦʚʳʝ ʢʚʘʨʮʠʪʳ ʠ 
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ʢʚʘʨʮʠʪʦ-ʧʝʩʯʘʥʠʢʠ. ɺ ʧʨʦʩʣʦʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʨʠʮʠʪʦ-ʭʣʦʨʠʪʦʚʳʝ 

ʩʣʘʥʮʳ, ʠʥʦʛʜʘ ʜʦʣʦʤʠʪʦʚʳʝ ʤʨʘʤʦʨʳ. ʉʧʝʮʠʬʠʢʦʡ ʢʦʢʯʝʪʘʚʩʢʦʡ 

ʩʚʠʪʳ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʮʠʨʢʦʥ-ʨʫʪʠʣʦʚʳʭ 

ʨʦʩʩʳʧʝʡ, ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʥʳʭ ʖ.ʉ. ɼʘʥʠʣʦʚʳʤ ʠ ʅ.ʃ. ʇʘʥʢʨʘʪʦʚʦʡ 

(1965 ʛ.). ɺʝʨʭʥʝʨʠʬʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʢʦʢʯʝʪʘʚʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʦʙʣʦʤʦʯʥʳʤ ʮʠʨʢʦʥʘʤ ʩ ʧʦʤʦʱʴʶ ʘʣʴʬʘ-ʩʚʠʥʮʦʚʦʛʦ ʤʝʪʦʜʘ. 

ʅʠʢʦʣʴʩʢʦ-ʙʫʨʣʫʢʩʢʘʷ ʩʝʨʠʷ ʚʢʣʶʯʘʝʪ ʵʬʬʫʟʠʚʥʳʝ, ʢʨʝʤʥʠʩʪʳʝ 

ʠ ʦʙʣʦʤʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʚʝʥʯʘʶʱʠʝ ʨʘʟʨʝʟ ʜʦʢʝʤʙʨʠʷ ʂʦʢʯʝʪʘʚʩʢʦʛʦ 

ʤʘʩʩʠʚʘ. 

 

ʇʘʣʝʦʟʦʡʩʢʘʷ ʵʨʘʪʝʤʘ (PZ) 

ʅʠʞʥʠʡ ʧʘʣʝʦʟʦʡ (PZ1).  

ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʨʘʟʨʘʙʘʪʳ-

ʚʘʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦ ʢʝʨʥʦʚʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʦʪʙʦʨ ʢʦʪʦʨʦʛʦ ʨʝʜʢʦ 

ʙʳʚʘʝʪ ʧʦʣʥʳʤ. ʆʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʘʟʨʝʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʝʨ-

ʥʦʤ, ʚʳʩʪʨʘʠʚʘʣʠʩʴ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʠ ʣʘʪʝʨʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʭʦʜʦʢ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. ʇʦʵʪʦʤʫ ʧʦ 

ʤʝʪʦʜʫ ʧʦʩʪʨʦʝʥʠʷ ʵʪʘ ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʦʡ. ɺ ʩʠʣʫ ʦʪʤʝʯʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʪʨʘʪʠ-

ʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (ʪʦʣʱʠ, ʩʚʠʪʳ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʦʙʱʝʥʥʦʡ 

ʣʠʪʦʣʦʛʠʝʡ, ʘ ʠʭ ʛʨʘʥʠʮʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʥʳʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʢʦʣʦʥʢʘʭ ʧʦʜʥʷʪʦʛʦ ʢʝʨʥʘ. 

ʇʝʨʚʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ɹʦʛʫʰ ʆ.ʀ., 

ɹʦʯʢʘʨʝʚʳʤ ɺ.ʉ. ʠ ʖʬʝʨʝʚʳʤ ʆ.ɺ. ʚ 1975 ʛ. [21]. 

ʋʩʣʦʚʥʦ ʢ ʥʝʨʘʩʯʣʝʥʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ 

ʦʪʥʝʩʝʥʳ ʪʦʣʱʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ 

ʂʫʨʛʘʥʩʢʦʛʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ï ɺʂ-47, ʅɼɹ-1, ʅʇʉ-1, 

ʅʈ-1, ʅʇ-1, ʅʏ-1, ʘ ʪʘʢʞʝ ʩʢʚʘʞʠʥʘʤʠ ʊʇ-2, ʊʇ-3, ʊʇ-4 ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ-ʛʦʨʩʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʇʝʪʫʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ (ʨʠʩʫʥʦʢ. 

1.1). 

ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʭʦʜʦʢ 

ʥʝ ʫʩʪʘʥʦʚʣʝʥ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʙʦʣʝʝ 

ʜʨʝʚʥʠʤʠ ʨʠʬʝʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʥʝʩʦʛʣʘʩʠʝʤ 

ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ, ʪʨʠʘʩʘ ʠ ʤʝʣʘ. ʈʘʟʨʝʟ ʦʙʨʘʟʦʚʘʥʠʡ 

ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʳʡ: ʟʝʣʝʥʳʝ ʩʣʘʥʮʳ, ʬʠʣʣʠʪʳ, 

ʘʨʛʠʣʣʠʪʳ, ʤʝʪʘʧʝʩʯʘʥʠʢʠ, ʪʫʬʳ. ʇʦʨʦʜʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ, ʨʘʩʩʣʘʥʮʦʚʘʥʳ, ʦʩʣʦʞʥʝʥʳ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ ʩ 

ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ, ʨʘʩʩʝʯʝʥʳ ʪʨʝʱʠʥʘʤʠ. ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ, ʩʣʘʥʮʳ, ʚʝʨʦʷʪʥʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʨʘʟʨʝʟʝ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ. 
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ʈʠʩʫʥʦʢ 1.1 ï ʉʢʚʘʞʠʥʳ, ʚʩʢʨʳʚʰʠʝ ʜʦʶʨʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʨʘʟʨʝʟ ʩʣʘʥʮʝʚ, ʬʠʣʣʠʪʦʚ ʚʩʢʨʳʪ 

ʩʢʚʘʞʠʥʦʡ ɺʂ-47 ʚ ʠʥʪʝʨʚʘʣʝ 690-800 ʤ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ɸʥʘʥʴʝʚʩʢʦʛʦ 

ʛʦʨʩʪʘ. ʊʦʣʱʠʥʘ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʩʦʩʪʘʚʣʷʝʪ 

4000 ʤ. 

 

ʆʨʜʦʚʠʢʩʢʘʷ ʩʠʩʪʝʤʘ (ʆ) 

ʅʠʞʥʠʡ - ʩʨʝʜʥʠʡ ʦʪʜʝʣʳ (ʆ1-2?) 

 

ɿʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʊʨʦʠʮʢʦ-ʂʘʨʘʰʘʪʘʫʩʢʦʛʦ 

ʘʥʪʠʢʣʠʥʦʨʠʷ (ʐʫʤʠʭʠʥʩʢʘʷ ʠ ʐʘʜʨʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʠ). ʉʣʦʞʝʥʳ 

ʢʚʘʨʮʠʪʦ-ʧʝʩʯʘʥʠʢʘʤʠ, ʢʚʘʨʮʠʪʘʤʠ, ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʤʠ, ʢʚʘʨʮ-

ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʳʤʠ, ʢʚʘʨʮ-ʘʢʪʠʥʦʣʠʪ-ʩʝʨʠʮʠʪʦʚʳʤʠ ʠ ʭʣʦʨʠʪʦʚʳʤʠ 

ʩʣʘʥʮʘʤʠ. ʉʣʘʥʮʝʚʘʪʦʩʪʴ ʠ ʧʦʣʦʩʯʘʪʦʩʪʴ (ʩʣʦʠʩʪʦʩʪʴ) ʩʦʚʧʘʜʘʶʪ, 10-

400 ʢ ʦʩʠ ʢʝʨʥʘ. 

 

ʉʨʝʜʥʠʡ - ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (ʆ2-3?) 

ʋʚʝʣʴʩʢʘʷ ʩʚʠʪʘ (ʆ2-3 uv?) 

 

ʆʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʢʨʳʣʴʷʭ ʊʨʦʠʮʢʦ-ʂʘʨʘʰʘʪʘʫʩʢʦʛʦ 

ʘʥʪʠʢʣʠʥʦʨʠʷ (ʐʫʤʠʭʠʥʩʢʘʷ ʠ ʐʘʜʨʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʠ). ʉʦʛʣʘʩʥʦ 

ʟʘʣʝʛʘʶʪ ʥʘ ʥʠʞʥʝ-ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ʈʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʫʛʣʠʩʪʦ-ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʭ, ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʭ 

ʩʣʘʥʮʝʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ, ʠʥʦʛʜʘ ʘʨʢʦʟʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʧʦʨʬʠʨʠʪʦʠʜʦʚ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ.  

 

ʉʠʣʫʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ (S) 

ʅʠʞʥʠʡ - ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (S1-2?) 

 

ɿʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ʆʢʪʷʙʨʴʩʢʦ-ɼʝʥʠʩʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʋʚʝʣʴʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʦʨʜʦʚʠʢʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʠ 

ʚʳʰʝʟʘʣʝʛʘʶʱʠʤʠ ʚʝʨʭʥʝʩʠʣʫʨʠʡʩʢʠʤʠ ʠ ʥʠʞʥʝʜʝʚʦʥʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦʚʢʨʘʧʣʝʥʥʳʤʠ 

ʧʦʨʬʠʨʠʪʘʤʠ ʠ ʤʠʢʨʦʧʦʨʬʠʨʠʪʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʜʠʘʙʘʟʘʤʠ, 

ʚʘʨʠʦʣʠʪʘʤʠ, ʪʫʬʘʤʠ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ 

ʧʝʩʯʘʥʠʢʘʤʠ. ɺ ʋʚʝʣʴʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʚʩʪʨʝʯʝʥʳ ʟʝʣʝʥʳʝ 

ʦʨʪʦʩʣʘʥʮʳ, ʵʬʬʫʟʠʚʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ 

ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ʇʦʨʦʜʳ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ 

(ʟʝʣʝʥʦʢʘʤʝʥʥʘʷ ʬʘʮʠʷ), ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʭʣʦʨʠʪʠʟʘʮʠʷ, 

ʘʢʪʠʥʦʣʠʪʠʟʘʮʠʷ, ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ ʠ ʘʣʴʙʠʪʠʟʘʮʠʷ. ɼʘʥʥʳʝ ʦʪʣʦʞʝʥʠ̫ 

ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʨʘʥʥʝʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʤʠ ʙʘʟʘʣʴʪʦʚʳʤʠ 

ʩʠʣʫʨʠʡʩʢʠʤʠ ʬʦʨʤʘʮʠʷʤʠ ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ ʧʨʦʛʠʙʘ. 
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ʉʠʣʫʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ (S), ʚʝʨʭʥʠʡ ʦʪʜʝʣ -  

ɼʝʚʦʥʩʢʘʷ ʩʠʩʪʝʤʘ (D), ʥʠʞʥʠʡ ʦʪʜʝʣ (S2 - D1) 

 

ʐʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ɿʘʫʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ 

ʥʝ ʷʩʥʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʤʠ ʠ ʢʠʩʣʳʤʠ ʵʬʬʫʟʠʚʘʤʠ, ʨʝʞʝ 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʦʜʥʷʪʠʷ 

(ʂʘʤʳʰʣʦʚʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ) ʨʘʟʚʠʪʳ ʚ ʦʩʥʦʚʥʦʤ ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʝ 

ʩʣʘʥʮʳ ʠ ʬʠʣʣʠʪʳ. ʇʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʟʝʣʝʥʦʢʘʤʝʥʥʦʡ ʬʘʮʠʠ 

ʤʝʪʘʤʦʨʬʠʟʤʘ. ʂʠʩʣʳʝ ʵʬʬʫʟʠʚʳ ʘʣʴʙʠʪʠʟʠʨʦʚʘʥʳ, ʠʟʚʝʩʪʥʷʢʠ 

ʤʨʘʤʦʨʠʟʦʚʘʥʳ, ʜʠʘʙʘʟʳ ʠ ʙʘʟʘʣʴʪʳ ʦʙʳʯʥʦ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʳ, 

ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʳ, ʧʨʝʥʠʪʠʟʠʨʦʚʘʥʳ. ʆʪʣʦʞʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʳ ʩ 

ʜʠʘʙʘʟ-ʘʣʴʙʠʪʦʬʠʨʦʚʦʡ ʬʦʨʤʘʮʠʝʡ ʚʝʨʭʥʝʛʦ ʩʠʣʫʨʘ ʠʣʠ ʥʠʞʥʝʛʦ 

ʜʝʚʦʥʘ, ʚʩʢʨʳʪʦʡ ʚ ʄʘʛʥʠʪʦʛʦʨʩʢʦʤ ʧʨʦʛʠʙʝ (ʙʘʡʤʘʢ-ʙʫʨʠʙʘʝʚʩʢʘʷ 

ʩʚʠʪʘ). 

 

ɼʝʚʦʥʩʢʘʷ ʩʠʩʪʝʤʘ (D) 

 

ʇʦʨʦʜʳ ʜʝʚʦʥʩʢʦʡ ʩʠʩʪʝʤʳ ʠʟʫʯʝʥʳ ʚ ʨʘʟʨʝʟʘʭ ʨʷʜʘ ʩʢʚʘʞʠʥ 

ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʦʧʦʨʥʦʛʦ ʧʨʦʬʠʣʷ, ʑʝʨʙʘʢʦʚʩʢʦʡ ʠ ʅʦʚʦʥʝʞʠʥʩʢʦʡ 

ʧʣʦʱʘʜʝʡ [21], ʂʦʩʦʣʘʧʦʚʩʢʦʡ ʠ ɿʘʧʘʜʥʦ-ʇʝʪʫʭʦʚʩʢʦʡ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʚ ʦʙʥʘʞʝʥʠʷʭ ʚʦʩʪʦʯʥʦʛʦ ʋʨʘʣʴʩʢʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʠ ʟʘʧʘʜʥʳʭ ʦʢʨʘʠʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

 

ʅʠʞʥʠʡ ʠ ʩʨʝʜʥʠʡ ʦʪʜʝʣʳ (D1-2) 

 

ɺ ʜrʝʣʝʥʳ ɺ.ʉ. ɿʦʥʦʚʳʤ ʠ ʈ.ɸ. ʂʨʳʣʦʚʳʤ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɿʘʫʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ 

ʚʝʨʭʥʝʩʠʣʫʨʠʡʩʢʠʤʠ ʠ ʥʠʞʥʝʜʝʚʦʥʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʟʘʣʝʛʘʥʠʝ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʳʚʦʤ. ʇʦʨʦʜʳ 

ʜʠʩʣʦʮʠʨʦʚʘʥʳ, ʫʛʣʳ ʩʣʘʥʮʝʚʘʪʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 40-800 ʢ 

ʛʦʨʠʟʦʥʪʫ. 

ʅʠʞʥʠʡ ʠ ʩʨʝʜʥʠʡ ʦʪʜʝʣʳ ʩʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ï ʚ ʥʠʞʥʠʭ, ʦʩʥʦʚʥʦʛʦ ʠ 

ʢʠʩʣʦʛʦ ï ʚ ʩʨʝʜʥʠʭ, ʠ ʢʠʩʣʦʛʦ ï ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ. ʆʪʤʝʯʘʶʪʩʷ 

ʧʨʦʩʣʦʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. ɺʩʢʨʳʪʘʷ ʪʦʣʱʠʥʘ ʜʦʩʪʠʛʘʝʪ 400-

1000 ʤ. 

ʅʘ ʦʩʥʦʚʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʨʘʟʨʝʟʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʜʣʷ ʨʘʥʥʝʛʦ ʵʪʘʧʘ ʭʘʨʘʢʪʝʨʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʝ 

ʠʟʣʠʷʥʠʷ ʣʘʚ ʘʥʜʝʟʠʪʦʚʦ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ (ʣʘʚʳ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʦʪ ʘʥʜʝʟʠʪʦʚʦ-ʙʘʟʘʣʴʪʦʚʳʭ ʜʦ ʘʥʜʝʟʠʪʦʚ); 
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- ʜʣʷ ʩʨʝʜʥʠʭ ʯʘʩʪʝʡ ʨʘʟʨʝʟʦʚ ʭʘʨʘʢʪʝʨʥʦ ʧʦʷʚʣʝʥʠʝ ʤʘʣʦʤʦʱʥʳʭ 

ʧʨʦʩʣʦʝʚ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʪʫʬʦʚ ʘʥʜʝʟʠʪʦʚʦ-ʙʘʟʘʣʴʪʦʚʳʭ ʧʦʨʬʠʨʦʚ; 

- ʜʣʷ ʧʦʟʜʥʝʛʦ ʵʪʘʧʘ ʭʘʨʘʢʪʝʨʥʘ ʠʥʪʝʥʩʠʚʥʘʷ ʣʘʚʦʚʦ-ʵʢʩʧʣʦʟʠʚʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘʢʦʧʣʝʥʠʝ ʣʘʚ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʩ 

ʪʫʬʘʤʠ, ʠʛʥʠʤʙʨʠʪʘʤʠ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʧʝʧʣʦʤ. ʀʟʚʝʨʞʝʥʠ ̫ ʠʤʝʣʠ 

ʟʘʪʫʭʘʶʱʠʡ ʧʨʝʨʳʚʠʩʪʦ-ʧʫʣʴʩʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʩʫʜʷ ʧʦ ʪʦʣʱʠʥʘʤ 

ʧʦʨʦʜ, ʙʳʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ. ɺ ʧʝʨʝʨʳʚʘʭ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʨʠʪʤʘʤʠ 

ʠʟʚʝʨʞʝʥʠʡ ʥʘʢʘʧʣʠʚʘʣʩʷ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʛʨʘʚʝʣʠʪʦʚ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ. ɺ ʧʨʝʜʝʣʘʭ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʨʝʢʨʳʪʳʝ ʘʥʜʝʟʠʪʦʚʳʤʠ 

ʧʦʨʬʠʨʠʪʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ. ʇʝʩʪʨʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ 

ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ. ʕʪʠ ʨʘʟʨʝʟʳ ʠʟʫʯʝʥʳ ʥʘ ʪʦʣʱʠʥʫ 300-

350 ʤ.  

ʉʢʚʘʞʠʥʘ ɺʂ-37 ʚʩʢʨʳʣʘ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ï ʜʦʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ [85], ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʠʞʥʝʤʫ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʵʪʘʞʫ. ʈʘʟʨʝʟ ʚ ʠʥʪʝʨʚʘʣʝ 430,0ï733,6 ʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʦʣʱʫ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʢʚʘʨʮ-ʩʝʨʠʮʠʪʦʚʳʭ ʩʣʘʥʮʝʚ) 

ʪʦʣʱʠʥʦʡ 100-120 ʤ, ʧʨʦʨʚʘʥʥʫʶ ʜʘʡʢʘʤʠ ʜʦʣʝʨʠʪʦʚ. 

ɼʦʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʧʝʩʯʘʥʠʢʠ (ʩʢʚ. ɺʂ-37) ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʠ ʜʦʩʪʠʛʣʠ ʫʨʦʚʥʷ ʤʝʪʘʛʝʥʝʟʘ (ɸʂ2) [65; 84]. 

 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ (D2) 

 

ʉʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ɹʦʨʦʚʩʢʦʤ 

ʘʥʪʠʢʣʠʥʦʨʠʠ ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʛʜʝ ʦʥʠ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʳʤʠ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʚ 

ʂʘʤʳʰʣʦʚʩʢʦʤ ʘʥʪʠʢʣʠʥʦʨʠʠ ɿʘʫʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺ ɹʦʨʦʚʩʢʦʤ 

ʘʥʪʠʢʣʠʥʦʨʠʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʦʣʱʘʤʠ ï ʚʝʨʭʥʝʡ 

ʪʝʨʨʠʛʝʥʥʦʡ (ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʛʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, 

ʨʝʞʝ ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ) ʠ ʥʠʞʥʝʡ ʚʫʣʢʘʥʦʛʝʥʥʦʡ (ʵʬʬʫʟʠʚʳ 

ʪʨʘʭʠʘʥʜʝʟʠʪʦʚʦʛʦ ʠ ʪʨʘʭʠʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʨʝʞʝ ʢʠʩʣʳʝ ʨʘʟʥʦʩʪʠ, 

ʪʨʘʭʠʨʠʦʜʘʮʠʪʳ ʠ ʬʝʣʴʟʠʪʧʦʨʬʠʨʳ). ɹʣʠʟʢʠ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ 

ʩʦ ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʋʙʘʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺ 

ʂʘʤʳʰʣʦʚʩʢʦʤ ʘʥʪʠʢʣʠʥʦʨʠʠ ʜʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʟʘʭ 

ʪʦʣʱʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ ʠ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ 

ʵʬʬʫʟʠʚʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ï ʦʪ ʙʘʟʘʣʴʪʦʚ ʠ ʜʠʘʙʘʟʦʚ ʜʦ ʨʠʦʣʠʪʦʚ. 

 

ʉʨʝʜʥʠʡ - ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (D2-3) 

 

ʉʨʝʜʥʝ-ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʛʦ ʠ 

ɿʘʛʨʘʜʦʚʩʢʦʛʦ ʧʦʜʥʷʪʠʡ. ɿʘʣʝʛʘʶʪ ʩ ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ 
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ʥʘ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʬʘʤʝʥʩʢʠʤʠ-

ʪʫʨʥʝʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʠʣʠ ʨʳʭʣʳʤʠ ʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʧʦʣ̫ʤʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʧʝʩʪʨʳʤ ʩʦʩʪʘʚʦʤ ʠ ʟʘʣʝʛʘʥʠʝʤ ʚ ʨʘʟʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ. ʆʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʦʪ 0 ʜʦ 300 ʥʊʣ), ʘ 

ʵʬʬʝʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ï ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪɹ ʶ ʜʦ 200-300 ʥʊʣ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ɺʂ-34, 36, 51, 

54, 58; ɼʫʙʨʦʚʥʝʥʩʢʘʷ-1, ɼʤʠʪʨʠʝʚʩʢʘʷ-1; ɺʦʩʢʨʝʩʝʥʩʢʘʷ-1, ɿʘʧʘʜʥʦ-

ʇʝʪʫʭʦʚʩʢʘʷ-1, ʄʝʜʚʝʜʝʚʩʢʘʷ-1 (ʨʠʩʫʥʦʢ 1.2). 

 

 

 
ʈʠʩʫʥʦʢ 1.2  ʈʘʟʨʝʟʳ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ ɺʂ-37, ɺʂ-34 ʠ ɺʂ-54  

ʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [84] 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ : 1 ï ʘʥʛʠʜʨʠʪʳ; 2 ï ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ; 3 ï ʛʣʠʥʠʩʪʳʝ 

ʧʦʨʦʜʳ; 4 ï ʧʝʩʯʘʥʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ ʠ ʛʣʠʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ; 5 ï ʧʝʩʯʘʥʠʢʠ ʪʦʥʢʦ-  

ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ; 6 ï ʧʝʩʯʘʥʠʢʠ ʩʨʝʜʥʝ-, ʢʨʫʧʥʦ-, ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʠ ʛʨʘʚʝʣʠʪʳ;  

7 ï ʢʦʥʛʣʦʤʝʨʘʪʳ; 8 ï ʙʘʟʘʣʴʪʳ ʠ ʜʦʣʝʨʠʪʳ ʪʨʠʘʩʘ. 
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ʉʢʚʘʞʠʥʘʤʠ ɺʂ-34 ʠ ɺʂ-54 ʨʘʟʙʫʨʝʥʳ ʩʨʝʜʥʝʚʝʨʭʥʝʜʝʚʦʥʩʢʠʝ 

ʢʨʘʩʥʦʮʚʝʪʳ [85]. ʉʢʚʘʞʠʥʘ ɺʂ-34 ʚʩʢʨʳʣʘ ʯʝʨʝʜʫʶʱʠʝʩʷ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʛʣʦʤʝʨʘʪʳ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʦʨʦʜʳ ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 140 ʤ (464,7-603,2 ʤ). 

ɺ ʩʢʚ. ɺʂ-54 ʧʦʜ ʪʦʣʱʝʡ ʪʨʠʘʩʦʚʳʭ ʙʘʟʘʣʴʪʦʚ ʠ ʜʦʣʝʨʠʪʦʚ ʚ ʠʥʪʝʨʚʘʣʝ 

745,7-844,6 ʤ ʟʘʣʝʛʘʶʪ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ 

ʧʝʩʯʘʥʠʢʠ, ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ) ʚʠʜʠʤʦʡ 

ʪʦʣʱʠʥʦʡ 20-25 ʤ. 

ɼʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ɺʂ-34 ʠ ɺʂ-54 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʛʨʘʫʚʘʢʢʘʤʠ, ʨʝʞʝ ʩʦʙʩʪʚʝʥʥʦ 

ʛʨʘʫʚʘʢʢʘʤʠ (ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʘ ʤʝʥʝʝ 5 %, ʧʣʘʛʠʦʢʣʘʟʦʚ 20-30 %, 

ʠʥʦʛʜʘ ʤʝʥʝʝ 5 %) (ʨʠʩʫʥʦʢ 1.3). ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʟʝʨʥʘ ʤʠʢʨʦʢʣʠʥʘ. ʇʦʯʪʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʞʝʣʝʟʥʝʥʥʳʡ ʙʠʦʪʠʪ 

(ʜʦ 5 %), ʠʥʦʛʜʘ ʦʪʜʝʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ ʤʫʩʢʦʚʠʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1.3 ï ʉʦʩʪʘʚ ʜʝʚʦʥʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ, ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʘʤʠ  

ɺʂ-34, ɺʂ-37, ɺʂ-40, ɺʂ-54 ʠ ʂʋ-1 ʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [65; 84] 
 

 

ɺ ʮʝʣʦʤ, ʨʦʣʴ ʭʣʦʨʠʪʦʚ ʚ ʧʝʩʯʘʥʠʢʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, 

ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʞʝ 

ʩʤʝʰʘʥʦʩʣʦʡʥʳʝ ʬʘʟʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ-ʠʣʣʠʪ (20-35 %, ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʮʘʭ ʜʦ 40-45 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ). 

ʆʙʳʯʥʳʤ ʷʚʣʷʝʪʩʷ ʢʘʦʣʠʥʠʪ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʢʘʣʴʮʠʪ ʯʘʩʪʦ 

ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʬʦʨʤʝ ʚʳʜʝʣʝʥʠʡ ʧʦ 

ʧʣʘʛʠʦʢʣʘʟʘʤ, ʧʦ ʦʙʣʦʤʢʘʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʧʦ ʛʣʠʥʠʩʪʦʤʫ 

ʮʝʤʝʥʪʫ, ʠʥʦʛʜʘ ʩʣʘʛʘʝʪ ʢʨʫʧʥʳʝ ʧʦʡʢʠʣʠʪʦʚʳʝ ʢʨʠʩʪʘʣʣʳ, 
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ʮʝʤʝʥʪʠʨʫʶʱʠʝ ʦʙʣʦʤʦʯʥʳʝ ʟʝʨʥʘ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʪʨʝʱʠʥʳ ʚ 

ʧʦʨʦʜʝ ʠ ʟʘʧʦʣʥʷʝʪ ʧʫʩʪʦʪʳ [65; 84]. 

ɺ ʧʝʩʯʘʥʠʢʘʭ ʠʟ ʩʢʚʘʞʠʥʳ ɺʂ-37 ʵʧʠʜʦʪ ʨʘʩʩʝʷʥ ʚ ʚʠʜʝ ʤʝʣʢʠʭ 

ʢʩʝʥʦʤʦʨʬʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʥʝʨʝʜʢʦ ʘʩʩʦʮʠʠʨʫʝʪ ʩ ʘʢʪʠʥʦʣʠʪʦʤ. 

ɺ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚʳʜʝʣʷʪʁʩʷ ʜʚʘ ʪʠʧʘ 

ʨʘʟʨʝʟʘ: ʪʝʨʨʠʛʝʥʥʳʡ (ʢʨʘʩʥʦʮʚʝʪʥʘʷ ʪʦʣʱʘ ʨʠʪʤʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʦʪ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʜʦ ʘʨʛʠʣʣʠʪʦʚ) ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʡ (ʪʨʘʭʠʙʘʟʘʣʴʪʳ, 

ʪʨʘʭʠʘʥʜʝʟʠʪʳ, ʜʘʮʠʪʳ ʠ ʪʨʘʭʠʣʠʧʘʨʠʪʦʜʘʮʠʪʳ ʠ ʠʭ ʪʫʬʳ). 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʥʝʷʩʥʳʝ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʚʝʨʭʘʭ ʨʘʟʨʝʟʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʢʠʩʣʳʝ ʵʬʬʫʟʠʚʳ, ʘ ʚ ʦʩʥʦʚʘʥʠʠ 

ʨʘʟʨʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʵʬʬʫʟʠʚʳ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. ɺʦʟʨʘʩʪ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʣʝʛʘʥʠʶ ʠʭ ʧʦʜ ʬʘʫʥʠʩʪʠʯʝʩʢʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʬʘʤʝʥʩʢʦʛʦ 

ʠ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʦʚ.  

ʊʠʧʠʯʥʳʡ ʨʘʟʨʝʟ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʦʡ  

ɺʂ-34 ʚ ʠʥʪʝʨʚʘʣʝ 450,0-604,3 ʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʩʥʦʮʚʝʪʥʦʡ 

ʪʦʣʱʝʡ ʨʠʪʤʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʅʠʞʥʠʝ ʵʣʝʤʝʥʪʳ ʨʠʪʤʦʚ ʩʣʦʞʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʩʝʬʠʪʦ-ʧʩʘʤʤʠʪʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʚ ʚʝʨʭʥʠʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʘʣʝʚʨʦʣʠʪʳ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʨʛʠʣʣʠʪʳ. 

ʆ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʦʩʘʜʦʯʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʜʘʥʥʳʭ ʤʘʣʦ, ʠʤʝʶʱʠʡʩʷ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʘʜʦʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʢʠʩʣʳʝ ʵʬʬʫʟʠʚʳ, ʘ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ï ʵʬʬʫʟʠʚʳ 

ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. ɺʦʟʨʘʩʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʣʝʛʘʥʠʶ ʠʭ ʧʦʜ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʬʘʤʝʥʩʢʦʛʦ-ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʦʚ 

(ʩʢʚ. ʃʝʙʷʞʝɹʚʩʢʘʷ-2, ɼʤʠʪʨʠʝʚʩʢʘʷ-1, ɺʦʩʢʨʝʩʝʥʩʢʘʷ-1, ɿʘʧʘʜʥʦ-

ʇʝʪʫʭʦʚʩʢʘ-̫1) ʠ ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩ ʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

D2-3 ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʩʢʨʳʪʘʷ ʪʦʣʱʠʥʘ ʵʪʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪ 1300 ʤ (ʩʢʚ. ɿʘʧʘʜʥʦ-ʇʝʪʫʭʦʚʩʢʘʷ-1), ʧʦʣʥʘʷ 

ʪʦʣʱʠʥʘ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʩʦʩʪʘʚʣʷʝʪ 2300 ʤ. ɿʘʣʝʛʘʶʪ ʦʥʠ ʩ 

ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʥʠʞʥʝʤ ʧʘʣʝʦʟʦʝ ʠ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʬʘʤʝʥʩʢʦʛʦ-ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʦʚ, ʚʝʨʭʥʝʛʦ 

ʧʘʣʝʦʟʦʷ ʠʣʠ ʪʨʠʘʩʘ, ʘ ʝʩʣʠ ʩʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʜʝʚʦʥ ʚʳʭʦʜʠʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ, ʪʦ ʠ ʨʳʭʣʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʣʠ ʥʠʞʥʝʛʦ ʤʝʣʘ. 

ɺʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʦʩʣʝʞʝʥʳ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ 

ʧʦʣʷʤ ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ɹʦʨʦʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʚ ʚʠʜʝ ʧʦʣʦʩʳ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 

ʆʪʣʦʞʝʥʠʷ ʵʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʦʙʱʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ. 

ɺ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʩʢʚʘʞʠʥʘʤʠ ʥʝ ʚʩʢʨʳʪʳ ʠ ʜʘʪʠʨʫʶʪʩʷ 
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ʥʝʫʚʝʨʝʥʥʦ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʜʘʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ ʥʘ 

ʩʤʝʞʥʳʭ ʢ ʟʘʧʘʜʫ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʚʝʨʭʥʠʡ ʜʝʚʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ 

ʪʦʣʱʘʤʠ: ʚʝʨʭʥʝʡ ï ʢʘʨʙʦʥʘʪʥʦʡ, ʠ ʥʠʞʥʝʡ ï ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʪʝʨʨʠʛʝʥʥʦʡ (ʖ.ʅ. ɻʦʨʙʘʯʝʚ, ɸ.ʄ. ʇʫʤʧʷʥʩʢʠʡ, ʄ.ɺ. ʂʘʨʤʘʥʦʚʘ ʠ ʜʨ., 

1982 ʛ.). ʊʦʣʱʠʥʘ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ, ʩʦʩʪʘʚʣʷʝʪ 500 ʤ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʩʦʛʣʘʩʥʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ, ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʪʫʨʥʝʡʩʢʦʛʦ-ʨʘʥʥʝʚʠʟʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

 

ɺʝʨʭʥʠʡ ʦʪʜʝʣ (D3) 

 

ɺʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʂʦʩʦʣʘʧʦʚʩʢʦ-

ɻʦʨʦʭʦʚʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ, 

ɻʘʣʢʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ɿʘʫʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʚ ʂʘʤʝʥʩʢʦʤ 

ʩʠʥʢʣʠʥʦʨʠʠ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺ ʂʦʩʦʣʘʧʦʚʩʢʦ-

ɻʦʨʦʭʦʚʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʦʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʪʫʨʥʝʡʩʢʦʛʦ-ʨʘʥʥʝʚʠʟʝʡʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʦʣʱʘʤʠ: ʚʝʨʭʥʝʡ ʢʘʨʙʦʥʪʥʦʡ (ʩʝʨʳʝ ʠ 

ʪʝʤʥʦ-ʩʝʨʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʦʛʦ ʩʦʩʪʘʚʘ), ʠ ʥʠʞʥʝʡ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʦʡ (ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʝʨʳʭ ʠ ʢʦʨʠʯʥʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ ʪʦʣʱʠʥʦʡ ʜʦ 35 ʤ). ɺ ɻʘʣʢʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ 

ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ 

ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʤʠʢʨʦʬʘʫʥʦʡ ʬʦʨʘʤʠʥʠʬʝʨ ʚʝʨʭʥʝʬʨʘʥʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ. ɺ ʂʘʤʝʥʩʢʦʤ 

ʩʠʥʢʣʠʥʦʨʠʠ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ ʵʬʬʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ 

(ʧʦʨʬʠʨʠʪʘʤʠ ʦʪ ʙʘʟʘʣʴʪʦʚʦʛʦ ʜʦ ʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ), 

ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʤʝʨʛʝʣʝʡ. 

 

ɺʝʨʭʥʠʡ ʜʝʚʦʥ, ʬʨʘʥʩʢʠʡ-ʬʘʤʝʥʩʢʠʡ ʷʨʫʩʳ - ʥʠʞʥʠʡ ʢʘʨʙʦʥ,  

ʪʫʨʥʝʡʩʢʠʡ ʷʨʫʩ (Dʟ fr  - fm - C1 t) 

 

ʆʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʣʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʫʶ ʪʦʣʱʫ ʠ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʄʘʢʫʰʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ 

ʚʧʘʜʠʥʳ, ʘ ʪʘʢʞʝ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ʆʥʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩ 

ʚʦʟʨʘʩʪʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ 

ʪʨʠʘʩʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ 
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ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ï 

ʠʟʚʝʩʪʢʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʦʟʨʘʩʪ 

ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʤʠʢʨʦʬʘʫʥʝ ʬʦʨʘʤʠʥʠʬʝʨ. ɿʘ ʛʨʘʥʠʮʘʤʠ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ɿʘʫʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ɻʘʣʢʠʥʩʢʦʡ 

ʩʠʥʢʣʠʥʘʣʠ) ʠ ʂʘʤʝʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ 

(ʉʫʚʦʨʦʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ) ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ (ɻʘʣʢʠʥʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ), 

ʪʫʬʘʤʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʦʢʨʦʚʘʤʠ ʵʬʬʫʟʠʚʦʚ 

ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʉʫʚʦʨʦʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʝʚʦʥʩʢʠʭ ʠ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʪʨʠʘʩʦʚʳʭ ï ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ [85]. 

ɺ ʊʫʨʛʘʡʩʢʦʤ ʧʨʦʛʠʙʝ, ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʛ. ʂʫʨʛʘʥ, ʦʪʣʦʞʝʥʠʷ 

ʬʨʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʛʨʘʚʝʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ (ʨʠʩʫʥʦʢ 1.4; ʪʘʙʣʠʮʘ 1.1), 

ʚʩʢʨʳʪʳ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʠʩʢʦʚʦʡ ʩʢʚ. ˉ 1, ʧʨʦʙʫʨʝʥʥʦʡ ʚ 1961 ʛ. ʊʶʤʝʥ-

ʩʢʠʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʥʘ ʂʦʩʦʣʘʧʦʚʩʢʦʡ ʧʣʦʱʘʜʠ [21]. 

 

 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʢʚʘʞʠʥ 

ˉˉ 1, 2-ʉʇ ʠ 3-ʂ ʂʦʩʦʣʘʧʦʚʩʢʦʡ ʧʣʦʱʘʜʠ 
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ʊʘʙʣʠʮʘ 1.1 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ ʬʨʘʥʩʢʦʛʦ ʠ ʬʘʤʝʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʩʢʨʳʪʳʭ 

ʩʢʚʘʞʠʥʘʤʠ ˉˉ 1 ʠ 2-ʉʇ ʥʘ ʂʦʩʦʣʘʧʦʚʩʢʦʡ ʧʣʦʱʘʜʠ [21] 
 

ʗʨʫʩ ʆʧʠʩʘʥʠʝ ʚʩʢʨʳʪʳʭ ʧʦʨʦʜ 

ʌʘʤʝʥʩʢʠʡ 
ʀʟʚʝʩʪʥʷʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

200 ʤ 

ʌʨʘʥʩʢʠʡ 

ɺʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ, ʛʨʘʚʝʣʠʪʳ ʩ ʧʨʦʩʣʦʡʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʬʦʨʘʤʠʥʠʬʝʨʘʤʠ Nanicella cf. ʈʦrrʝʩtʘ, 

8,39 ʤ 

 

ɺ ʢʝʨʥʝ, ʦʪʦʙʨʘʥʥʦʤ ʠʟ ʩʢʚʘʞʠʥʳ ˉ 1 ʩ ʛʣʫʙʠʥʳ 954,05-957,65 ʤ, 

ʙʳʣʠ ʥʘʡʜʝʥʳ ʠʟʚʝʩʪʥʷʢʠ ʩ ʢʨʠʥʦʠʜʝʷʤʠ, ʙʨʘʭʠʦʧʦʜʘʤʠ, ʛʘʩʪʨʦʧʦʜʘ-

ʤʠ, ʚʦʜʦʨʦʩʣʷʤʠ çNodosinella? sp.è ʠ ʧʨʦʙʣʝʤʘʪʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ, ʚʠ-

ʜʠʤʦ, ʭʘʨʦʚʳʤʠ ʪʠʧʘ ʪʨʦʭʠʣʠʩʢʦʚ, ʩʭʦʜʥʳʤʠ ʩ ʪʘʢʦʚʳʤʠ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʩʨʝʜʥʝʛʦ ï ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʳ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʂʫʟʙʘʩʩʘ. ʅʘ ʛʣʫʙʠʥʝ 

962,45-966,25 ʤ (ʚʝʨʭʠ ʩʨʝʜʥʝʛʦïʥʠʟʳ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ) ʚʩʢʨʳʪʳ ʠʟʚʝʩʪʥ̫ -

ʢʠ ʘʣʝʚʨʠʪʠʩʪʳʝ ʦʨʛʘʥʦʛʝʥʥʳʝ, ʩ ʬʦʨʘʤʠʥʠʬʝʨʘʤʠ, ʦʩʪʨʘʢʦʜʘʤʠ, ʢʨʠʥʦʠ-

ʜʝʷʤʠ, ʙʨʘʭʠʦʧʦʜʘʤʠ ʠ ʚʦʜʦʨʦʩʣʷʤʠ. ʌʦʨʘʤʠʥʠʬʝʨʳ çArchaesphaera? 

sp.è, çVicinesphaera sp.è, çParathurammina sp.è, çRauserina sp.è, çNanicella 

cf. tchernyshevae Liʨ.è, çN. cf. porrecta ɽ. ɺʫk.è, çʄoravamminidae (?)è, 

çEonodosaria? sp.è. ɺʦʜʦʨʦʩʣʠ çGirvanella sp.è. ʀʟ ʙʨʘʭʠʦʧʦʜ ʈ.ʊ. ɻʨʘʮʠʘ-

ʥʦʚʦʡ ʦʧʨʝʜʝʣʝʥ çMucrospirifer  sp.è (ʩʨʝʜʥʠʡ ʜʝʚʦʥ-ʥʠʞʥʷʷ ʯʘʩʪʴ ʪʫʨ-

ʥʝʡʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ). ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ʥʘʥʠʮʝʣʣ ʫʢʘ-

ʟʚrʘʝʪ ʥʘ ʜʝʚʦʥʩʢʠʡ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʬʨʘʥʩʢʠʡ ʚʦʟʨʘʩʪ ʚʤʝʱʘʶʱʠʭ ʦʪ-

ʣʦʞʝʥʠʡ. ʂʦʤʧʣʝʢʩ ʩ ʥʘʥʠʮʝʣʣʘʤʠ ʩʭʦʜʝʥ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ɺ.ɺ. ʄʝʥʥʝ-

ʨʦʤ ʠ ɽ.ɸ. ʈʝʡʪʣʠʥʛʝʨ (1971 ʛ.) ʚ ʨʘʟʨʝʟʘʭ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʬʨʘʥʩʢʠʭ ʦʪʣʦʞʝ-

ʥʠʡ ʅʠʞʥʝʣʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʝʨʭʦʷʥʴʷ. 

ɼʣʷ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʦʙʳʯʥʦ 

ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʦʪ 0 ʜʦ 100 ʥʊʣ. ʇʦʷʚʣʷʶʱʠʝʩʷ ʥʘ ʬʦʥʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʦʙʲʷʩʥʷʶʪʩʷ 

ʛʣʫʙʠʥʥʳʤʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʙʘʟʘʣʴʪʘʤʠ 

ʪʨʠʘʩʘ. 

ɺʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʪʫʨʥʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ɺʂ-

30, 44, 49, 53, 55; ɼʤʠʪʨʠʝʚʩʢʘʷ-1, ɺʦʩʢʨʝʩʝʥʩʢʘʷ-1, ɿʘʧʘʜʥʦ-

ʇʝʪʫʭʦʚʩʢʘʷ-1,2, ʃʝʙʷʞʴʝʚʩʢʘ-̫2, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʩʢʚʘʞʠʥʳ (ʅɼʄ-

1, ʅɺʉ-1, ʅɿʇ-1 ʠ Hʃ-2), ʧʨʦʡʜʷ ʧʦʣʥʦʩʪʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʦʪʣʦʞʝʥʠʷ, ʚʦʰʣʠ ʚ ʧʦʜʩʪʠʣʘʶʱʠʝ ʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ D2-3. 

ɺʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʪʫʨʥʝʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʜʥʦʦʙʨʘʟʥʳʤ ʩʦʩʪʘʚʦʤ ʠ ʩʪʨʦʝʥʠʝʤ ʢʘʢ ʧʦ ʨʘʟʨʝʟʫ, ʪʘʢ ʠ ʧʦ ʣʘʪʝʨʘʣʠ. 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʘʣʝʛʘʥʠʷ. 

ʉʢʚ. ɺʂ-30 ʚʩʢʨʳʣʘ ʥʠʞʥʶʶ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʝʚʦʥʩʢʫʶ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ, ʘ ɺʂ-53 ï ʚʝʨʭʥʶʶ, ʪʫʨʥʝʡʩʢʫʶ ʧʦʣʦʚʠʥʫ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʦʪʣʦʞʝʥʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 

D2-3 ʠ ʩ ʚʩʢʨʳʪʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ 

(ʉ2) ʠ ʪʨʠʘʩʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʠʣʠ ʶʨʩʢʦ-ʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʘʣʝʦʟʦʡʩʢʠʡ ʨʘʟʨʝʟ, ʚʩʢʨʳʪʳʡ ʩʢʚʘ-

ʞʠʥʦʡ ˉ 1 ʂʫʨʛʘʥ-ʋʩʧʝʥʩʢʘʷ (ʂʋ-1). ʆʥ ʨʘʟʙʠʪ ʥʘ ʰʝʩʪʴ ʨʘʟʥʦʤʘʩʰʪʘʙ-

ʥʳʭ ʙʣʦʢʦʚ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ (ʨʠʩʫʥʢʠ 1.5-1.6; ʪʘʙʣʠʮʘ 1.2), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʶ ʬʨʘʛʤʝʥʪʳ ʥʝʩʢʦʣʴʢʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʦʣʱ [84]. 

ʆʪʙʦʨ ʢʝʨʥʘ ʥʝʧʦʣʥʳʡ (25 %), ʧʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʵʪʠʭ ʪʦʣʱ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʜʘʥʥʳʝ ɻʀʉ ʠ ʘʥʘʣʠʟ ʰʣʘʤʘ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʚ ʠʥʪʝʨʚʘʣʝ 2116,0-2503,3 ʤ (ʙʣʦʢ I), 

ʚʩʢʨʳʪʳ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘʷ 

ʪʦʣʱʘ ʥʠʞʥʝʛʦ (?) ʪʫʨʥʝ. ɿʘʣʝʛʘʥʠʝ ʩʣʦʝʚ ʟʜʝʩʴ ʩʧʦʢʦʡʥʦʝ, ʫʛʣʳ ʧʘʜʝʥʠʷ 

ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10ï300. ɺʝʨʪʠʢʘʣʴʥʘʷ ʚʠʜʠʤʘʷ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 

288 ʤ, ʠʩʪʠʥʥʘʷ ï ʙʣʠʟʢʘ ʢ 270 ʤ. 
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ʈʠʩʫʥʦʢ 1.5 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥʳ ˉ 1 ʂʫʨʛʘʥ-ʋʩʧʝʥʩʢʘʷ (ʂʋ-1) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

1  ʩʢʚʘʞʠʥʳ, 2  ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ 

ɺʀ  ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ, ʊʋ  ʊʦʙʦʣ-ʋʙʘʛʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ 



21 
 

 
 

ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʩʢʚʘʞʠʥʳ  

ˉ 1 ʂʫʨʛʘʥ-ʋʩʧʝʥʩʢʘʷ (ʂʋ-1) 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

1-4 ï ʠʟʚʝʩʪʥʷʢʠ: 1 ï ʯʠʩʪʳʝ ʥʝʠʟʤʝʥʝʥʥʳʝ, 2 ï ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ, 3 ï ʧʝʩʯʘʥʠʩʪʳʝ, 

4 ï ʛʣʠʥʠʩʪʳʝ; 5 ï ʜʦʣʦʤʠʪʳ; 6 ï ʤʝʨʛʝʣʠ; 7 ï ʘʥʛʠʜʨʠʪʳ; 8-9 ï ʘʨʛʠʣʣʠʪʳ: 8 ï ʯʠʩʪʳʝ, 

9 ïʧʝʩʯʘʥʠʩʪʳʝ; 10-12 ï ʧʝʩʯʘʥʠʢʠ: 10 ï ʛʣʠʥʠʩʪʳʝ, 11 ï ʙʝʟ ʧʨʠʤʝʩʠ, 12 ï ʠʟʚʝʩʪʢʦʚʦ-

ʛʣʠʥʠʩʪʳʝ; 13 ï ʙʘʟʘʣʴʪʳ, ʜʦʣʝʨʠʪʳ; 14-15 ï ʠʟʚʝʩʪʥʷʢʠ: 14 ï ʧʝʣʣʦʠʜʥʳʝ,  

15 ï ʙʠʦʢʣʘʩʪʦʚʳʝ; 16-20 ï ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ: 16 ï ʩʧʠʢʫʣʳ ʛʫʙʦʢ,  

17 ï ʤʰʘʥʢʠ, 18 ï ʙʨʘʭʠʦʧʦʜʳ, 19 ï ʢʨʠʥʦʠʜʝʠ, 20 ï ʚʦʜʦʨʦʩʣʠ 
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ʊʘʙʣʠʮʘ 1.2 
 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ʂʋ-1 

 
ʊʝʢʪʦʥʠ-

ʯʝʩʢʠʝ 

ʙʣʦʢʠ 

ʊʦʣʱʘ 
ʀʥʪʝʨʚʘʣ, 

ʤ 
ʋʛʣʳ ʟʘʣʝʛʘʥʠʷ ʩʣʦʝʚ ɺʦʟʨʘʩʪ 

VI 

ɺʝʨʭʥʷʷ ʢʨʘʩʥʦʮʚʝʪʥʘʷ 

(ʚʦʟʤʦʞʥʦ, ʩ ʢʦʨʦʡ ʚʳ-

ʚʝʪʨʠʚʘʥʠʷ) 

469 ï 498  C1 ? 

ʚʝʨʭʥʷʷ ʧʝʩʯʘʥʦ-

ʠʟʚʝʩʪʥʷʢʦʚʘʷ 

498 ï 561 
0 ï 5Á C1 v1 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʝʩʯʘʥʠ-

ʢʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ 
561 ï 952 0 ï 10Á C1 v1 

ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʘʷ 952 ï 1177 
ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 10Á, 

ʚ ʥʠʞʥʝʡ ï 20 ï 30Á 

C1 t2 

C1 v1 

ɹʘʟʘʣʴʪʳ ʠ ʜʦʣʝʨʠʪʳ 1177 ï 1318   

V 

ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʠʟʚʝʩʪʢʦʚʳʭ ʘʨʛʠʣʣʠʪʦʚ 

(ʚʪʦʨʦʡ ʬʨʘʛʤʝʥʪ) 

1318 ï 1450 
ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 70 ï 90Á, 

ʚ ʥʠʞʥʝʡ ï 40 ï 60Á 
C1 t2 

IV  
ʢʘʨʙʦʥʘʪʥʘʷ (ʪʨʝʪʠʡ 

ʬʨʘʛʤʝʥʪ) 

1450 ï 1794 
70 ï 90Á 

D3 fm2-

fm3 

III  

ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʠʟʚʝʩʪʢʦʚʳʭ ʘʨʛʠʣʣʠʪʦʚ 

(ʧʝʨʚʳʡ ʬʨʘʛʤʝʥʪ) 

1794 ï 2050 30 ï 40Á C1 t2 

II  
ʢʘʨʙʦʥʘʪʥʘʷ (ʚʪʦʨʦʡ 

ʬʨʘʛʤʝʥʪ) 

2050 ï 2116 
10 ï 30Á D3 fm2 

I 

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘʷ 2116 ï 2216 5 ï 10Á C1 t1 

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘʷ 
2216 ï 2503 5 ï 10Á, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʜʦ 20Á 
D3 fm3 

 

ɺ ʠʥʪʝʨʚʘʣʝ 1318,0-2116,0 ʤ ʭʘʨʘʢʪʝʨ ʨʘʟʨʝʟʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʡ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʯʠʚʳʝ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʠ ʚʳʜʝʣʷʶʪʩʷ ʝʱʝ 

ʯʝʪʳʨʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘ ï ʚʪʦʨʦʡ, ʪʨʝʪʠʡ, ʯʝʪʚʝʨʪʳʡ ʠ ʧʷʪʳʡ. 

ɹʣʦʢ II (2050,0-2116,0 ʤ) ʩʣʦʞʝʥ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʩʨʝʜʥʝʛʦ ʬʘʤʝʥʘ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʩʣʦʝʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʚ 

ʧʝʨʚʦʤ ʙʣʦʢʝ ï 10-300. ɺʝʨʪʠʢʘʣʴʥʘʷ ʚʠʜʠʤʘʷ ʪʦʣʱʠʥʘ ʵʪʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70-80 ʤ, ʠʩʪʠʥʥʘʷ ï ʧʦʨʷʜʢʘ 50-60 ʤ. 

ɹʣʦʢ III (1794,0-2050,0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪʦʤ ʪʦʣʱʠ ʛʣʠʥʠ-

ʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʠʟʚʝʩʪʢʦʚʳʭ ʘʨʛʠʣʣʠʪʦʚ ʚʝʨʭʥʝʛʦ ʪʫʨʥʝ. ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʚʠʜʠʤʘʷ ʪʦʣʱʠʥʘ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 256 ʤ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʩʣʦʝʚ ʜʦʚʦʣʴʥʦ 

ʫʩʪʦʡʯʠʚʳʝ ï 30-400 ʢ ʛʦʨʠʟʦʥʪʘʣʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʪʠʥʥʘʷ ʚʠʜʠʤʘʷ ʪʦʣ-

ʱʠʥʘ ʧʦʨʷʜʢʘ 200-210 ʤ. ɺ ʠʥʪʝʨʚʘʣʝ 2004,0-2019,1 ʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʪ-

ʢʨʳʪʳʝ ʪʨʝʱʠʥʳ ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ, ʥʘʢʣʦʥʝʥʥʳʤʠ ʧʦʜ ʫʛʣʦʤ 400. 
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ɹʣʦʢ IV (1450,0-1794,0 ʤ), ʩʣʦʞʝʥʥʳʡ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʫʪʦʧʘʜʘʶʱʠʤʠ ʧʣʘʩʪʦʚʳʤʠ ʧʦʚʝʨʭ-

ʥʦʩʪʷʤʠ (70-900). ʀʩʪʠʥʥʘʷ ʪʦʣʱʠʥʘ ʥʝ ʙʦʣʝʝ 50ï100 ʤ. 

ɹʣʦʢ V (1318,0-1450,0 ʤ) ʧʨʝʜʩʪʘʚʣʝʥ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 

ʘʨʛʠʣʣʠʪʘʤʠ ʚʝʨʭʥʝʛʦ ʪʫʨʥʝ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʩʣʦʝʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʨʷʜʢʘ 

40-600, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï 70-900, ʠʩʪʠʥʥʘʷ ʚʠʜʠʤʘʷ ʪʦʣʱʠʥʘ ʥʝ ʙʦʣʝʝ 20-30 

ʤ. ɺ ʠʥʪʝʨʚʘʣʝ 1364,8-1434,0 ʤ ʧʦʨʦʜʳ ʙʨʝʢʯʠʨʦʚʘʥʳ, ʤʝʩʪʘʤʠ ʨʘʩʩʣʘʥʮʦ-

ʚʘʥ,r ʦʢʨʝʤʥʝʥʳ. ʇʦʚʩʶʜʫ ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ ʧʦʜ ʫʛʣʦʤ 0-

450. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʥʘ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʟʦʥʘ, ʥʦ ʘʤʧʣʠʪʫ-

ʜʘ ʩʤʝʱʝʥʠʷ ʧʦ ʥʝʡ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. 

ʅʘ ʠʟʚʝʩʪʥʷʢʘʭ ʧʷʪʦʛʦ ʙʣʦʢʘ ʟʘʣʝʛʘʶʪ ʙʘʟʘʣʴʪʳ ʠ ʜʦʣʝʨʠʪʳ (1177,0-

1318,0 ʤ), ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʥʠʤʠ ʥʝ ʚʧʦʣʥʝ ʷʩʥʳ. ɺ ʧʝʨʚʠʯʥʦʤ ʢʝʨʥʝ 

ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʦʜʠʥ ʠʟ ʢʦʥʪʘʢʪʦʚ ʪʝʣʘ ʦʢʚʘʨʮʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʢ̫ʦʚ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚ. ʆʥ ʢʨʫʪʦʡ ï ʥʝ ʤʝʥʝʝ 700, ʯʪʦ ʤʦʞʝʪ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʟʘʣʝʛʘʥʠʠ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʪʝʣʘ ʚ ʢʨʦʚʣʝ ʪʦʣʱʠ ʠʟʚʝʩʪʥʷ-

ʢʦʚ, ʥʦ ʩʦʛʣʘʩʥʦʝ ʦʥʦ ʠʣʠ ʥʝʪ, ʫʪʚʝʨʞʜʘʪʴ ʥʝʣʴʟʷ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʘʨʠʘʥʪ ʩʦ-

ʛʣʘʩʥʦʛʦ ʟʘʣʝʛʘʥʠʷ, ʪʦʛʜʘ ʪʦʣʱʠʥʘ ʤʘʛʤʘʪʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 25-50 ʤ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦ ʜʘʥʥʳʤ ɻʀʉ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʝʣʘ ʙʘʟʘʣʴʪʦʠʜʦʚ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʦʥʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ (ʛʣʫʙʠʥʳ 1270,0-1274,9 ʤ; 

1288,0-1302,0 ʤ), ʚ ʪ.ʯ. ʚʙʣʠʟʠ ʪʝʣʘ ʦʢʚʘʨʮʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʕʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʘʛʤʘʪʠʪʦʚ ʢ ʪʝʢʪʦʥʠʟʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝ-

ʟʘ, ʦ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʠ ʜʦ ʨʘʟʚʠʪʠʷ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ. ʇʨʠ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ 

ʦʢʚʘʨʮʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʶ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʪʪʦʨʞʝʥʮʳ. 

ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʘʛʤʘʪʠʪʦʚ ʩ ʦʩʘʜʦʯʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʙʣʦʢʘ VI 

ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ. ʋʛʣʳ ʥʘʢʣʦʥʘ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʙʘʟʘʣʴ-

ʪʳ ʦʩʘʜʦʯʥʳʭ ʩʣʦʝʚ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 20 ʜʦ 350, ʥʦ ʩʘʤ ʢʦʥʪʘʢʪ ʥʝ ʚʩʢʨʳʪ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦʪ ʢʦʥʪʘʢʪ ʪʦʞʝ ʪʝʢʪʦʥʠʯʝʩʢʠʡ, ʘ ʤʦʱʥʘʷ ʪʦʣʱʘ 

ʚʝʨʭʥʝʪʫʨʥʝʡʩʢʦ-ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʜʚʠ-

ʥʫʪʳʡ ʥʘ ʙʘʟʘʣʴʪʳ ʘʣʣʦʭʪʦʥ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʨʷʜ ʤʦʤʝʥʪʦʚ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʧʦʜʦʙʥʦʡ 

ʪʨʘʢʪʦʚʢʝ. ʊʘʢ, ʧʦʜʩʪʠʣʘʶʱʠʝ ʤʘʛʤʘʪʠʪʳ ʩʣʦʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚʤʝʩʪʝ ʩ 

ʙʘʟʘʣʴʪʘʤʠ ʠʥʪʝʥʩʠʚʥʦ ʩʤʷʪʳ ʠ ʨʘʟʙʠʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, ʥʦ 

ʬʨʘʛʤʝʥʪʦʚ ʚʳʰʝʣʝʞʘʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʨʝʜʠ ʥʠʭ ʥʝʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʢʨʳʚʘʶʱʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 500 ʤ ʟʘ-

ʣʝʛʘʝʪ ʦʯʝʥʴ ʩʧʦʢʦʡʥʦ. ʉʣʝʜʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʦʪ-

ʩʫʪʩʪʚʫʶʪ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʩʣʦʝʚ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʘʚʣʷʶʪ 0-100, ʪʦʣʢɹʦ ʚ ʥʠ-

ʟʘʭ ʪʦʣʱʠ ʦʥʠ ʜʦʩʪʠʛʘʶʪ 30-350. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʙʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʧʦ 

ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʷʢʠ ʦʩʥʦʚʘʥʠʷ ʰʝʩʪʦʛʦ ʙʣʦʢʘ ʣʦʞʘʪʩʷ ʩʦʛʣʘʩʥʦ ʥʘ ʙʘʟʘʣʴ-

ʪʳ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ. 

ɹʣʦʢ VI  ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʣʦʞʝʥ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʧʦʨʦʜʘʤʠ 

ʚʝʨʭʥʝʛʦ ʪʫʨʥʝ-ʥʠʞʥʝʛʦ ʚʠʟʝ, ʚ ʩʨʝʜʥʝʡ ï ʧʘʯʢʦʡ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʝʩʯʘʥʠ-

ʢʦʚ, ʠ ʜʘʣʝʝ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʠʞ-
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ʥʝʛʦ ʚʠʟʝ. ɺ ʢʨʦʚʣʝ ʙʣʦʢʘ ʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʨʘʟʨʝʟʘ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʶʪʩʷ 

ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʥʳʝ ʢ 

ʥʠʞʥʝʤʫ ʢʘʨʙʦʥʫ. 

 

ʂʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʩʠʩʪʝʤʘ (ʉ) 

 

ʂʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʦʥʠ ʚʧrʦʣʥʷʶʪ ʙʦʣʴʰʦʡ ʧʦ ʧʣʦʱʘʜʠ ʊʦʙʦʣʦ-

ʀʰʠʤʩʢʠʡ ʧʘʣʝʦʟʦʡʩʢʠʡ ʙʘʩʩʝʡʥ (ʅ.ʇ. ʂʠʨʜʘ, 1982 ʛ.) ʠ ʦʙʥʘʞʘʶʪʩʷ 

ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʘ, ʛʜʝ ʩʣʘʛʘʶʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʥʠ ʠʟʫʯʝʥʳ ʚ ʨʘʟʨʝʟʘʭ 

ʩʢʚʘʞʠʥ ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʦʧʦʨʥʦʛʦ ʧʨʦʬʠʣʷ, ʑʝʨʙʘʢʦʚʩʢʦʡ ʠ 

ʅʦʚʦʥʝʞʠʥʩʢʦʡ ʧʣʦʱʘʜʠ [57] ʠ ʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʅ.ʇ. ʂʠʨʜʘ, 

1982 ʛ., 1985 ʛ.; ʖ.ʅ. ɻʦʨʙʘʯʝʚ, 1982 ʛ.; ɺ.ʇ. ɿʘʢʦʞʫʨʥʠʢʦʚ, 1987 ʛ.) 

[109]. ɿʜʝʩʴ ʚʳʧʦʣʥʝʥʦ ʠʭ ʜʨʦʙʥʦʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʧʦ 

ʣʠʪʦʣʦʛʠʠ, ʬʘʫʥʝ ʬʦʨʘʤʠʥʠʬʝʨ, ʙʨʘʭʠʦʧʦʜ ʠ ʢʦʨʘʣʣʦʚ ʜʦ ʧʦʜʲʷʨʫʩʦʚ, 

ʪʦʣʱ ʠ ʛʦʨʠʟʦʥʪʦʚ (ʨʠʩʫʥʦʢ 1.7). 

 

ʅʠʞʥʠʡ ʦʪʜʝʣ (ʉ1) 

 

ɺ ʩʦʩʪʘʚʝ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʷʶʪʩʷ ʚʩʝ ʪʨʠ ʷʨʫʩʘ. 

ʅʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʘ, ʚ ʧʨʝʜʝʣʘʭ ʈʫʜʥʝʥʩʢʦ-ʀʩʝʪʩʢʦʡ ʰʦʚʥʦʡ 

ʟʦʥʳ ʠ ɿʘʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ, ʬʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʪʦʣʱʠʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪ, ʛʜʝ ʧʨʦʷʚʠʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʣʱʠʥ ʠ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ ʦʪ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʅʘ ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʦʙʨʘʤʣʝʥʠʠ 

ʪʦʣʱʠʥʳ ʦʪʣʦʞʝʥʠʡ ʦʪʜʝʣʘ ʠ ʜʦʣʷ ʤʦʨʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʬʘʮʠʡ ʚ 

ʨʘʟʨʝʟʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ. 

 

ʊʫʨʥʝʡʩʢʠʡ ʷʨʫʩ (ʉ1 t) 

 

ɺ ʦʩʥʦʚʥʦʤ ʧʦ ʬʘʫʥʝ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʙʨʘʭʠʦʧʦʜ ʷʨʫʩ ʜʝʣʠʪʩʷ ʥʘ 

ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʧʦʜʲʷʨʫʩʳ. ɺʝʨʭʥʝʪʫʨʥʝʡʩʢʠʡ ʧʦʜʲʷʨʫʩ ʚ 

ʙʦʣɹh ʠʥʩʪʚʝ ʠʟʫʯʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʟʘʣʝʛʘʝʪ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ ʠ ʩʚʷʟʘʥ ʩ ʥʠʤʠ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ. 
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ʈʠʩʫʥʦʢ 1.7 ï ʊʠʧʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʨʘʟʨʝʟʦʚ  

ʜʝʚʦʥ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʛʦ ʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʧʘʣʝʦʙʘʩʩʝʡʥʘ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [116] 
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ɺ ʨʘʟʨʝʟʘʭ ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʵʪʠ ʦʪʣʦʞʝʥʠʷ, ʩ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʚʥʫʪʨʠʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʠʣʠ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʡ ʪʦʣʱʠ ʬʘʤʝʥʘ, ʘ 

ʠʥʦʛʜʘ ï ʥʘ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜʘʭ ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ (?) ʜʝʚʦʥʘ. 

ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʬʘʫʥʝ ʣʳʪʚʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ. 

ɺ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ɿʘʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ 

ʥʠʞʥʝʪʫʨʥʝʡʩʢʠʡ ʧʦʜʲʷʨʫʩ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʪʦʣʱʠ. ʅʠʞʥʷʷ ʪʦʣʱʘ 

ʩʣʦʞʝʥʘ ʥʝʨʠʪʤʠʯʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʜʦʣʦʤʠʪʦʚ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ 

ʙʨʝʢʯʠʡ. ʈʘʟʤʝʨ ʪʦʣʱʠ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 170-200 ʤ. ɺʝʨʭʥʷʷ ʪʦʣʱʘ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠ ʟʝʨʥʠʩʪʳʤʠ ʠ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʩ 

ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ. ʊʦʣʱʠʥʘ 230-350 ʤ. ʉʫʤʤʘʨʥʘʷ 

ʪʦʣʠɦʥʘ ʧʦʜʲʷʨʫʩʘ 400-550 ʤ. 

ʅʠʞʥʝʪʫʨʥʝʡʩʢʠʝ ʧʝʩʯʘʥʠʢʠ, ʩʣʘʛʘʶʱʠʝ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʠ 

ʣʠʥʟʳ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦʡ ʪʦʣʱʝ (ʩʢʚ. ʂʋ-1), ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʠ 

ʩʦʙʩʪʚʝʥʥʦ ʛʨʘʫʚʘʢʢʘʤʠ. ɻʣʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʥʠʭ ʷʚʣʷʶʪʩʷ 

ʟʝʨʥʘ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ ʠ ʧʣʘʛʠʦʢʣʘʟʦʚ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʟʘʤʝʱʝʥʳ ʢʘʣʴʮʠʪʦʤ, ʘʥʛʠʜʨʠʪʦʤ ʠ ʢʘʦʣʠʥʠʪʦʤ [65; 

84]. 

ɺ ʧʝʩʯʘʥʠʢʘʭ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʢʘʣʴʮʠʪ ʩʣʘʛʘʝʪ ʜʦ 30-40 % 

ʦʙʲʝʤʘ ʧʦʨʦʜʳ ʠ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥ ʞʝʣʝʟʠʩʪʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ (FeO ï 

1,46-2,62 %). ʄʝʩʪʘʤʠ ʧʦ ʚʫʣʢʘʥʠʪʘʤ ʠ ʚ ʧʦʨʘʭ ʨʘʟʚʠʚʘʝʪʩʷ ʘʥʢʝʨʠʪ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʣʦʤʠʪ ʠ ʩʠʜʝʨʠʪ. 

ɺ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʧʦʜʥʷʪʠʡ ʧʨʠʦʩʝʚʦʡ ʟʦʥʳ ʢʨʘʝʚʦʛʦ 

ʧʨʦʛʠʙʘ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʪʫʨʥʝʡʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ ʟʘʣʝʛʘʶʪ ʢʘʢ ʩʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʷʤʠ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʪʦʣʱʝ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ, ʪʘʢ ʠ ʩʦʛʣʘʩʥʦ ʥʘ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝ ʬʘʤʝʥʘ. 

ʇʦ ʣʠʪʦʣʦʛʠʠ ʠ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʥʠʞʥʝʪʫʨʥʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʟʜʝʩʴ ʜʝʣʷʪʩʷ ʥʘ ʥʠʞʥʶʶ ʘʥʛʠʜʨʠʪʦʚʦ-ʢʘʨʙʦʥʘʪʥʫʶ ʠ ʚʝʨʭʥʶʶ ï 

ʢʘʨʙʦʥʘʪʥʫʶ ʪʦʣʱʠ. 

ɸʥʛʠʜʨʠʪʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʘʥʛʠʜʨʠʪʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʩ ʤʘʣʦʡ 

ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʡʢʘʤʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʭʣʦʨʠʪʦʚʳʭ ʘʨʛʠʣʣʠʪʦʚ. 

ʀʟʚʝʩʪʥʷʢʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦ-ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ, ʦʨʛʘʥʦʛʝʥʥʦ-

ʜʝʪʨʠʪʦʚʳʝ, ʛʨʘʥʫʣʠʨʦʚʘʥʥʦ-ʢʦʤʢʦʚʳʝ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ, 

ʧʩʝʚʜʦʦʣʠʪʦʚʳʝ. ʊʦʣʱʠʥʘ 40-150 ʤ. 

ʂʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʚʳʨʘʞʝʥʘ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʠ 
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ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʙʨʝʢʯʠʡ. 

ɼʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʙʨʝʢʯʠʠ 

ʟʘʢʘʨʩʪʦʚʘʥʳ. ʊʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 300-320 ʤ, ʘ ʦʪʣʦʞʝʥʠʡ 

ʥʠʞʥʝʪʫʨʥʝʡʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ ï 450-500 ʤ. 

ɺ ʚʦʩʪʦʯʥʳʭ ʟʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʠ ʊʦʙʦʣʦ-ʀʰʠʤʩʢʦʤ 

ʧʘʣʝʦʟʦʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʥʠʞʥʝʪʫʨʥʝʡʩʢʠʡ ʧʦʜʲʷʨʫʩ ʩʣʦʞʝʥ ʩʝʨʳʤʠ ʠ 

ʪʝʤʥʦ-ʩʝʨʳʤʠ ʩʪʠʣʦʣʠʪʠʟʠʨʦʚʘʥʳʤʠ ʠ ʠʥʪʝʥʩʠʚʥʦ ʟʘʢʘʨʩʪʦʚʘʥʥʳʤʠ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʦ-ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ʊʦʣʱʠʥʘ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 200 ʜʦ 250 ʤ. 

ɺʝʨʭʥʝʪʫʨʥʝʡʩʢʠʡ ʧʦʜʲʷʨʫʩ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ ʥʠʞʥʝʛʦ ʧʦʜʲʷʨʫʩʘ ʠ ʩʚʷʟʘʥ ʩ ʥʝʡ ʧʦʩʪʝʧʝʥʥʳʤ 

ʧʝʨʝʭʦʜʦʤ. ʅʘ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʠ ʩʦʩʝʜʥʝʡ ʩ 

ʶʛʘ ʪʝʨʨʠʪʦʨʠʠ ʚʝʨʭʥʝʪʫʨʥʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠ ʰʣʘʤʤʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʨʠʬʦʛʝʥʥʳʭ, ʛʣʠʥʠʩʪʳʭ, ʛʣʠʥʠʩʪʦ-ʰʣʘʤʤʦʚʳʭ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠ 

ʟʝʨʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʪʘʢʞʝ ʘʨʛʠʣʣʠʪʦʚ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 

ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʙʨʝʢʯʠʡ ʪʦʣʱʠʥʦʡ ʜʦ 25 ʤ, ʠʥʦʛʜʘ ʤʝʨʛʝʣʝʡ ï ʜʦ 10 ʤ. 

ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʧʦʜʲʷʨʫʩʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 180 ʜʦ 380 ʤ. 

ʉʢʚʘʞʠʥʘ ɺʂ-44, ʧʨʦʙʫʨʝʥʥʘʷ ʚʙʣʠʟʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚ. ʂʋ-

1, ʚ ʠʥʪʝʨʚʘʣʝ 429,5-541,0 ʤ ʚʩʢʨʳʣʘ ʚʝʨʭʥʝʪʫʨʥʝʡʩʢʫʶ ʢʘʨʙʦʥʘʪʥʫʶ 

ʪʦʣʱʫ, ʩʣʦʞʝʥʥʫʶ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ 

ʧʨʠʤʝʩʴʶ ʩʠʣʠʢʘʪʥʦʛʦ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

ɺʠʟʝʡʩʢʠʡ ʷʨʫʩ (ʉ1 v) 

 

ʆʪʣʦʞʝʥʠʷ ʚʠʟʝʡʩʢʦʛʦ ʷʨʫʩʘ ʧʦ ʬʘʫʥʝ ʬʦʨʘʤʠʥʠʬʝʨ, ʙʨʘʭʠʦʧʦʜ, 

ʢʦʨʘʣʣʦʚ ʠ ʧʦ ʣʠʪʦʣʦʛʠʠ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʥʠʞʥʠʡ ʠ ʩʨʝʜʥʠʡ 

ʧʦʜʲʷʨʫʩʳ ʠ ʦʢʩʢʠʡ ʥʘʜʛʦʨʠʟʦʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʘʤ 

ʤʘʣʠʥʦʚʩʢʦʛʦ, ʷʩʥʦʧʦʣʷʥʩʢʦʛʦ ʠ ʦʢʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʦʚ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʆʪʣʦʞʝʥʠʷ ʚʠʟʝʡʩʢʦʛʦ ʷʨʫʩʘ ʚ ʦʙʲʝʤʝ ʥʠʞʥʝʛʦ ʧʦʜʲʷʨʫʩʘ 

ʚʩʢʨʳʪʳ ʪʦʣʴʢʦ ʩʢʚʘʞʠʥʦʡ ʂʋ-1. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʨʛʘʥʦʛʝʥʥʦ-

ʦʙʣʦʤʦʯʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʩʝʨʦʮʚʝʪʥʳʤʠ ʠ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚ 

ʩʢʚʘʞʠʥʝ ʂʋ-1 ʧʦ ʧʷʪʠ ʦʙʨʘʟʮʘʤ ʬʠʢʩʠʨʫʝʪʩʷ ʫʨʦʚʝʥʴ ʛʨʘʜʘʮʠʠ ʄʂ2. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʚʘ ʦʙʨʘʟʮʘ ʠʟ ʵʪʦʡ ʞʝ ʩʢʚʘʞʠʥʳ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʜʦ 

ʫʨʦʚʥʷ ʄʂ3 ʠ ʜʘʞʝ ɸʂ1.ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʪʝʧʝʥʴ ʢʘʪʘʛʝʥʝʟʘ ʚʠʪʨʠʥʠʪʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 

ʧʦ ʣʦʢʘʣʴʥʳʤ ʧʨʠʯʠʥʘʤ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʦʷʚʣʝʥʠʷʤ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʚ ʢʘʢʠʭ-ʪʦ ʟʦʥʘʭ, ʠ ʥʝ ʦʪʨʘʞʘʪʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ [65; 84]. 
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ʅʠʞʥʝʚʠʟʝʡʩʢʠʡ ʧʦʜʲʷʨʫʩ ʚ ʟʘʧʘʜʥʳʭ ʟʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʱʠʤʠʩʷ ʚʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ ʪʨʝʤʷ ʪʦʣʱʘʤʠ. 

ʅʠʞʥʷʷ ʪʦʣʱʘ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʘʣʝʚʨʠʪʠʩʪʦ-

ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʘʭ ʚʝʨʭʥʝʪʫʨʥʝʡʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʀʥʦʛʜʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʧʦʨʬʠʨʠʪʦʚ ʠ ʠʭ ʪʫʬʦʚ. ʊʦʣʱʠʥʘ ʦʢʦʣʦ 100 ʤ. 

ʉʨʝʜʥʷʷ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʘʣʝʚʨʠʪʠʩʪʦ-ʰʣʘʤʤʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʣʦʠʩʪʦʡ ʪʝʢʩʪʫʨʳ. ʊʦʣʱʠʥʘ 

ʦʢʦʣʦ 125 ʤ. 

ɺʝʨʭʥʷʷ, ʪʦʣʱʠʥʦʡ 100-120 ʤ, ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʘ 

ʛʣʠʥʠʩʪʳʤʠ ʰʣʘʤʤʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʜʦ ʯʝʨʥʳʭ, 

ʪʦʥʢʦ- ʠ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʣʦʠʩʪʳʤʠ. ʊʦʣʱʠʥʘ 

ʦʪʣʦʞʝʥʠʡ ʧʦʜʲʷʨʫʩʘ ʦʢʦʣʦ 350 ʤ. 

ɺ ʧʨʠʦʩʝʚʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ 

ʥʠʞʥʝʚʠʟʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʥʦʪʦʥʥʦʡ ʪʦʣʱʝʡ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʡʢʠ ʘʨʛʠʣʣʠʪʦʚ, ʚ ʩʨʝʜʥʝʡ 

ï ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʚ ʚʝʨʭʥʝʡ ï ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʘʨʛʠʣʣʠʪʦʚ. ʉʨʝʜʠ ʠʟʚʝʩʪʥʷʢʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʠ 

ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʢ̫ʦʚ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʧʦʜʲʷʨʫʩʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

200 ʜʦ 520 ʤ. 

ɺ ʩʦʩʪʘʚʝ ʥʠʞʥʝʚʠʟʝʡʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ (ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥ ɺʂ-34, 

ɺʂ-37, ɺʂ-40, ɺʂ-54 ʠ ʂʋ-1) ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʪʦʣʱʠ. 

ɺ ʥʠʞʥʝʡ ï ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦʡ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʛʨʘʫʚʘʢʢʠ (ʧʣʘʛʠʦʢʣʘʟʦʚ ʜʦ 50-60 %, 

ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ 35-50 %, ʢʚʘʨʮʘ ï 1-5 %, ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʩʪʠʥʢʠ ʙʠʦʪʠʪʘ, 

ʦʢʨʫʛʣʳʝ ʢʦʤʦʯʢʠ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʘʫʢʦʥʠʪʘ), ʤʥʦʛʦ ʬʨʘʛʤʝʥʪʦʚ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʢʝʣʝʪʥʳʭ ʦʩʪʘʪʢʦʚ. ʉʨʝʜʠ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ 

ʚʳʷʚʣʝʥʳ ʚʫʣʢʘʥʠʪʳ ʦʩʥʦʚʥʦʛʦ ʠ/ʠʣʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʩ ʛʠʘʣʦʧʠʣʠʪʦʚʦʡ, 

ʨʝʞʝ ʠʥʪʝʨʩʝʨʪʘʣʴʥʦʡ ʠ ʧʠʣʦʪʘʢʩʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. 

ʆʙʥʘʨʫʞʠʚʘʶʪʩʷ ʟʝʨʥʘ ʩ ʬʝʣʴʟʠʪʦʚʦʡ ʠ ʤʠʢʨʦʛʨʘʥʠʪʥʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʆʙʣʦʤʢʠ ʚʫʣʢʘʥʠʪʦʚ ʫʛʣʦʚʘʪʳʝ ʠ ʦʢʨʫʛʣʝʥʥʳʝ, ʠʥʦʛʜʘ (ʦʩʥʦʚʥʳʝ 

ʚʫʣʢʘʥʠʪʳ) ʧʦʨʠʩʪʳʝ ʩʦ ʩʣʦʞʥʦʡ ʬʦʨʤʦʡ. ʇʣʘʛʠʦʢʣʘʟʳ ï ʫʛʣʦʚʘʪʳʝ, ʨʝʞʝ 

ʦʩʢʦʣʴʯʘʪʳʝ, ʯʠʩʪʳʝ, ʩʣʘʙʦʠʟʤʝʥʝʥʥʳʝ. ʇʦ ʥʠʤ ʤʝʩʪʘʤʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʢʘʣʴʮʠʪ. ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʳ ï ʟʘʤʝʱʝʥʳ ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʯʘʩʪʠʯʥʦ 

ʢʘʨʙʦʥʘʪʘʤʠ, ʧʠʨʠʪʦʤ, ʛʠʜʨʦʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ. ʇʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʫʛʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʦʛʘʩʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʟʦʥʜʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʣʘʛʠʦʢʣʘʟʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʩʯʘʥʠʢʘʭ ʦʪʥʦʩʷʪʩʷ ʢ 

ʘʥʜʝʟʠʥʫ-ʣʘʙʨʘʜʦʨʫ (ɸn45ï55). ʉʨʝʜʠ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʦʥʘʣʴʥʳʝ 

ʢʨʠʩʪʘʣʣʳ. ʅʘʨʷʜʫ ʩ ʛʣʘʚʥʳʤʠ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ 

ʧʦʨʦʜʝ ʩʦʜʝʨʞʘʪʩʷ (ʦʪ 5 ʜʦ 50 % ʚʩʝʭ ʟʝʨʝʥ) ʦʢʨʫʛʣʳʝ ʢʦʤʦʯʢʠ ʧʝʨʝʤʳʪʦʛʦ, 
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ʦʢʠʩʣʝʥʥʦʛʦ ʙʣʝʜʥʦ-ʟʝʣʝʥʦʛʦ ʛʣʘʫʢʦʥʠʪʘ, ʠʥʦʛʜʘ ʩʣʘʙʦ-ʙʫʨʦʚʘʪʦʛʦ ʩ 

ʘʛʨʝʛʘʪʥʦʡ (ʯʝʰʫʡʯʘʪʦʡ, ʚʦʣʦʢʥʠʩʪʦʡ) ʩʪʨʫʢʪʫʨʦʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ 

ʧʣʘʩʪʠʥʢʠ ʩʣʶʜʳ, ʟʘʤʝʱʝʥʥʳʝ ʛʣʘʫʢʦʥʠʪʦʤ. ʏʘʩʪʦ ʵʪʦʪ ʤʠʥʝʨʘʣ ʚʳʧʦʣʥʷʝʪ 

ʧʦʨʳ ʤʰʘʥʦʢ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʤʥʦʛʦ ʬʨʘʛʤʝʥʪʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʢʝʣʝʪʥʳʭ ʦʩʪʘʪʢʦʚ: ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ, ʦʙʨʳʚʢʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʰʘʥʦʢ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʙʨʘʭʠʦʧʦʜ, ʦʩʪʨʘʢʦʜ ʠ 

ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ. ʎʝʤʝʥʪ ʧʦʨʦʚʳʡ ʠ ʧʣʝʥʦʯʥʳʡ, 

ʛʣʠʥʠʩʪʳʡ (ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʠ ʢʘʦʣʠʥʠʪ), ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʪʦʚʳʡ ð 

ʢʦʨʨʦʟʠʦʥʥʳʡ ʢʨʫʧʥʦʤʦʟʘʠʯʥʳʡ. ɿʘʥʠʤʘʝʪ ʜʦ 20-30 % (ʢʘʣʴʮʠʪʦʚʳʡ 

ʠʥʦʛʜʘ ʜʦ 40 %) ʧʣʦʱʘʜʠ ʰʣʠʬʘ. 

ɺʪʦʨʘʷ ʪʦʣʱʘ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩʣʦʞʝʥʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ (ʨʝʞʝ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ) ʛʣʠʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʧʝʩʯʘʥʠʩʪʳʤʠ 

ʘʨʛʠʣʣʠʪʘʤʠ. ʇʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ 

ï ʢʨʫʧʥʦ- ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʛʨʘʚʝʣʠʪʳ ʪʦʣʱʠʥʦʡ ʜʦ 5-7 ʤ. 

ʇʝʩʯʘʥʠʢʠ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ 

ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʛʨʘʫʚʘʢʢʘʤʠ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ 65-70 %, 

ʧʣʘʛʠʦʢʣʘʟʦʚ 25-35 %, ʢʚʘʨʮʘ 1-5 %), ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʦ ʛʨʘʫʚʘʢʢʘʤʠ (ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ʜʦ 75-90 %, ʧʣʘʛʠʦʢʣʘʟʦʚ 10-25 %, ʧʨʠ ʪʦʤ 

ʞʝ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʚʘʨʮʘ 1-5 %). ʆʙʣʦʤʢʠ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʫʣʢʘʥʠʪʘʤʠ ʦʩʥʦʚʥʦʛʦ ʠ/ʠʣʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʩ 

ʠʥʪʝʨʩʝʨʪʘʣʴʥʦʡ, ʛʠʘʣʦʧʠʣʠʪʦʚʦʡ, ʛʠʘʣʠʥʦʚʦʡ, ʠʥʦʛʜʘ ʧʠʣʦʪʘʢʩʠʪʦʚʦʡ 

ʩʪʨʫʢʪʫʨʘʤʠ. ʉʨʝʜʠ ʢʨʫʧʥʳʭ ʦʙʣʦʤʢʦʚ ʚʳʷʚʣʝʥʳ ʨʘʟʥʦʩʪʠ ʩ 

ʤʠʥʜʘʣʝʢʘʤʝʥʥʦʡ ʪʝʢʩʪʫʨʦʡ. ɻʦʨʘʟʜʦ ʨʝʞʝ (ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ) 

ʩʦʜʝʨʞʘʪʩʷ ʟʝʨʥʘ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ. ʇʦʨʦʜʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʳ: ʦʞʝʣʝʟʥʝʥʳ, ʨʝʞʝ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʳ, ʟʘʤʝʱʝʥʳ 

ʘʛʨʝʛʘʪʘʤʠ ʧʠʨʠʪʘ, ʧʦʣʫʦʢʘʪʘʥʥʳʝ ʠ ʫʛʣʦʚʘʪʳʝ, ʠʤʝʶʪʩʷ ʫʜʣʠʥʝʥʥʳʝ ʠ 

ʠʟʦʛʥʫʪʳʝ ʨʘʟʥʦʩʪʠ, ʠʥʦʛʜʘ ʩ ʚʳʩʪʫʧʘʤʠ ʠ ʰʠʧʘʤʠ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʳʭ ʩʣʘʥʮʝʚ ʩ ʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʠ 

ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ. ʇʣʘʛʠʦʢʣʘʟʳ ʯʠʩʪʳʝ, ʢʨʘʡʥʝ 

ʩʣʘʙʦʠʟʤʝʥʝʥʥʳʝ. ʈʝʜʢʦ ʧʦ ʥʠʤ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʨʙʦʥʘʪ, ʝʱʝ ʨʝʞʝ ï 

ʢʘʦʣʠʥʠʪ. ʇʦ ʜʘʥʥʳʤ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʧʣʘʛʠʦʢʣʘʟʳ (ʥʝʨʝʜʢʦ 

ʟʦʥʘʣʴʥʳʝ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʜʝʟʠʥʘʤʠ ɸn40ï50. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʚʢʣʶʯʝʥʠʷ ʧʨʠʟʤʦʯʝʢ ʘʧʘʪʠʪʘ ʠ ʧʷʪʥʘ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ 

ʩʪʝʢʣʘ. ʂʚʘʨʮ (ʠʥʦʛʜʘ ʦʧʣʘʚʣʝʥʥʳʡ) ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ, ʩ 

ʨʘʚʥʦʤʝʨʥʳʤ ʧʦʛʘʩʘʥʠʝʤ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʝʡ ʩʨʝʜʳ ʠ 

ʥʝʨʝʜʢʦ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ ʩʪʝʢʣʘ. ɿʝʨʥʘ ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʢʚʘʨʮʘ 

ʫʛʣʦʚʘʪʳʝ, ʠʥʦʛʜʘ ʦʩʢʦʣʴʯʘʪʳʝ. ʉʨʝʜʠ ʦʙʣʦʤʦʯʥʳʭ ʟʝʨʝʥ ʚʩʪʨʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʢʨʠʩʪʘʣʣʳ ʘʧʘʪʠʪʘ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʘ 

ʘʣʣʦʪʠʛʝʥʥʳʭ ʦʙʣʦʤʢʦʚ ʚ ʧʝʩʯʘʥʠʢʘʭ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʯʘʩʪʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʎʝʤʝʥʪ ʛʣʠʥʠʩʪʳʡ, ʧʣʝʥʦʯʥʳʡ ʠ 

ʧʦʨʦʚʳʡ, ʠʥʦʛʜʘ ʷʨʢʦ-ʟʝʣʝʥʳʡ, ʯʝʰʫʡʯʘʪʳʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʤʝʩʴʶ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ, ʠʣʣʠʪʘ ʠ ʩʤʝʰʘʥʦʩʣʦʡʥʦʛʦ ʤʠʥʝʨʘʣʘ. ʏʘʱʝ 



30 
 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʦʯʝʰʫʡʯʘʪʳʝ (ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʝ) ʨʘʟʥʦʩʪʠ. ʀʤʝʝʪʩʷ 

ʪʘʢʞʝ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʮʝʤʝʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ, ʨʝʜʢʦ 

ʢʦʨʨʦʟʠʦʥʥʳʤ ʢʘʣʴʮʠʪʦʤ ʠ ʜʦʣʦʤʠʪʦʤ. ʂʘʨʙʦʥʘʪʥʳʡ ʮʝʤʝʥʪ ʠʥʦʛʜʘ 

ʟʘʥʠʤʘʝʪ 20-30 % ʰʣʠʬʘ, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʪ 5 % (ʥʝʢʦʪʦʨʳʝ 

ʧʣʝʥʦʯʥʳʝ) ʜʦ 15-20 % (ʧʣʝʥʦʯʥʳʝ ʠ ʧʦʨʦʚʳʝ). 

ɺ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʝʩʯʘʥʠʢʘʭ ʠ ʘʨʛʠʣʣʠʪʘʭ ʥʠʞʥʝʛʦ ʚʠʟʝ ʛʠʧʩ ʠ 

ʘʥʛʠʜʨʠʪ ʤʝʩʪʘʤʠ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʧʦʨ ʠ 

ʤʠʢʨʦʞʝʦʜ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʥʠʞʥʝʤ ʪʫʨʥʝ ʚʳʧʦʣʥʷʪʁ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ 

ʪʨʝʱʠʥʳ. ʇʝʩʯʘʥʠʢʠ ʪʨʝʪʴʝʡ, ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʪʦʣʱʠ, ʪʘʢʠʝ ʞʝ 

ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʛʨʘʫʚʘʢʢʠ (ʧʣʘʛʠʦʢʣʘʟʦʚ 35-40 %, 

ʢʚʘʨʮʘ ʤʝʥʝʝ 5 %) ʠ ʩʦʙʩʪʚʝʥʥʦ ʛʨʘʫʚʘʢʢʠ (ʧʣʘʛʠʦʢʣʘʟʦʚ 15-25 %, 

ʢʚʘʨʮʘ ʤʝʥʝʝ 5 %). ɺ ʧʝʩʯʘʥʠʢʘʭ ʚʝʨʭʥʝʡ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʠ 

ʧʣʘʛʠʦʢʣʘʟʦʚ 15-20 %, ʢʚʘʨʮʘ ï 2-3 %. 

ʉʦʙʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʘʷ ʧʦʨʦʜʘ, ʯʝʨʝʜʫʶʱʘʷʩʷ ʩ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʦʜʥʦʨʦʜʥʘʷ ʠʣʠ ʢʦʤʢʦʚʘʪʘʷ (ʧʝʩʯʘʥʠʩʪʘʷ). ʆʜʥʦʨʦʜʥʳʡ ʘʨʛʠʣʣʠʪ ʩ 

ʧʝʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩʣʦʞʝʥ ʪʦʥʢʠʤʠ, ʫʜʣʠʥʝʥʥʳʤʠ, ʩʧʫʪʘʥʥʳʤʠ 

ʯʝʰʫʡʢʘʤʠ ʠ ʚʦʣʦʢʥʘʤʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ, ʧʨʠʯʝʤ ʤʝʩʪʘʤʠ ʯʝʰʫʡʢʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳ ʠ ʧʨʠʜʘʶʪ ʧʦʨʦʜʝ ʚʠʜ ʤʦʥʦʢʨʠʩʪʘʣʣʘ. 

ʂʨʠʧʪʦʟʝʨʥʠʩʪʳʡ ʘʨʛʠʣʣʠʪ, ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ, ʪʝʨʤʠʯʝʩʢʦʛʦ, 

ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʛʨʝʛʘʪ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ ʠ ʢʚʘʨʮʘ. ʕʪʘ ʧʦʨʦʜʘ 

(ʞʝʣʪʦʚʘʪʦ-ʙʫʨʘʷ ʚ ʩʢʨʝɦ ʝʥʥʳʭ ʥʠʢʦʣʷʭ, ʙʫʨʦʚʘʪʘʷ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ) 

ʪʘʢʞʝ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʤʦʥʦʢʨʠʩʪʘʣʣ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʣʥʠʩʪʳʤ 

ʧʦʛʘʩʘʥʠʝʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʜʠʥʘʢʦʚʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʝ ʯʘʩʪʠʮ ʢʚʘʨʮʘ ʠ ʛʣʠʥʠʩʪʦʛʦ ʤʠʥʝʨʘʣʘ. ɺ ʤʘʩʩʝ 

ʢʦʤʢʦʚʘʪʦʡ ʧʦʨʦʜʳ ʥʘʨʷʜʫ ʩ ʦʙʣʦʤʢʘʤʠ ʥʝʠʟʤʝʥʝʥʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ʠ 

ʢʚʘʨʮʘ ʧʨʦʩʚʝʯʠʚʘʶʪ ʙʦʣʝʝ ʪʝʤʥʳʝ ʢʦʤʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʬʨʘʛʤʝʥʪʳ ʨʘʟʣʦʞʝʥʥʳʭ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ. ʉʦʩʪʘʚ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ 

ʟʜʝʩʴ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʦʜʥʦʨʦʜʥʦʡ ʛʣʠʥʝ. ʆʙʳʯʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʣʢʠʝ 

ʛʥʝʟʜʘ ʤʠʢʨʦʯʝʰʫʡʯʘʪʦʛʦ ʢʘʦʣʠʥʠʪʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʮʘʭ ʚ 

ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʠʢʨʦʨʠʟʦʠʜʳ, 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʧʦʨʳ ʨʘʩʪʝʥʠʡ. 

ɺ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʥʠʞʥʝʛʦ ʚʠʟʝ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʳ ʥʝʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʦʯʝʰʫʡʯʘʪʳʭ ʘʛʨʝʛʘʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʨʠʧʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʢʚʘʨʮʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʝʥʪʦʥʠʪʦʚ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʬʘʟʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʟʜʝʩʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ, ʫʢʘʟʳʚʘʶʱʝʡ ʥʘ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ ʩʫʙʩʪʨʘʪʘ [65; 84]. 

ʇʝʩʯʘʥʠʢʠ ʚʝʨʭʥʝʡ ʧʝʩʯʘʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʪʦʣʱʠ ʧʦ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʨʘʩʥʦʮʚʝʪʥʳʭ. ʕʪʦ 

ʪʘʢʠʝ ʞʝ ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʛʨʘʫʚʘʢʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ʦʢʦʣʦ 60 %, ʧʣʘʛʠʦʢʣʘʟʦʚ 35-40 %, ʠ ʦʯʝʥʴ ʥʠʟʢʠʤ 
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ʢʦʣʠʯʝʩʪʚʦʤ ʢʚʘʨʮʘ (ʤʝʥʝʝ 5 %), ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʦ ʛʨʘʫʚʘʢʢʠ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ʜʦ 75-80 % ʠ 15-25 % ʧʣʘʛʠʦʢʣʘʟʦʚ, ʧʨʠ 

ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʚʘʨʮʘ. ʆʙʣʦʤʢʠ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʫʣʢʘʥʠʪʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʠ/ʠʣʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʩʠʣʴʥʦʠʟʤʝʥʝʥʥʳʤʠ (ʚ ʦʩʥʦʚʥʦʤ 

ʦʞʝʣʝʟʥʝʥʥʳʤʠ). ʀʤʝʶʪʩʷ ʨʝʜʢʠʝ ʦʙʣʦʤʢʠ ʩ ʬʝʣʴʟʠʪʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ (ʜʘʮʠʪʳ ʠʣʠ ʨʠʦʣʠʪʳ). ʇʣʘʛʠʦʢʣʘʟʳ ʠ ʢʚʘʨʮ ʯʠʩʪʳʝ, 

ʩʣʘʙʦʠʟʤʝʥʝʥʥʳʝ, ʧʦ ʧʣʘʛʠʦʢʣʘʟʘʤ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʢʘʣʮɹʠʪ. 

ɺ ʚʝʨʭʥʝʡ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʝ ʧʝʩʯʘʥʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʝʪʨʦʢʣʘʩʪʠʯʝʩʢʠʤ ʛʨʘʫʚʘʢʢʘʤ ï ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʦʢʦʣʦ 80 %, 

ʧʣʘʛʠʦʢʣʘʟʳ 15-20 %, ʢʚʘʨʮ 2-3 %. ʆʙʣʦʤʢʠ ʧʦʨʦʜ ʩʦʩʪʦʷʪ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʠʟ ʚʫʣʢʘʥʠʪʦʚ ʦʩʥʦʚʥʦʛʦ ʠ/ʠʣʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. ʆʥʠ 

ʦʞʝʣʝʟʥʝʥʳ, ʧʦ ʥʠʤ ʨʘʟʚʠʚʘʝʪʩʷ ʧʠʨʠʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʨʝʜʢʦ 

ʧʨʦʩʚʝʯʠʚʘʝʪ ʤʠʢʨʦʣʠʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʣʘʛʠʦʢʣʘʟʳ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʟʘʤʝʱʝʥʳ ʤʠʢʨʦʘʛʨʝʛʘʪʥʳʤ ʛʣʠʥʠʩʪʳʤ ʤʠʥʝʨʘʣʦʤ, ʦʥʠ ʨʘʩʧʦʟʥʘʶʪʩʷ 

ʧʦ ʬʦʨʤʝ ʠ ʥʝʨʝʜʢʦ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʪʝʥʷʤ ʪʨʝʱʠʥ ʩʧʘʡʥʦʩʪʠ. ʂʚʘʨʮ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ, ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦʛʘʩʘʥʠʝʤ. ʎʝʤʝʥʪ ʛʣʠʥʠʩʪʳʡ, 

ʪʦʥʢʦʯʝʰʫʡʯʘʪʳʡ, ʧʣʝʥʦʯʥʳʡ ʠ ʧʦʨʦʚʳʡ. ɿʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 15-

20 % ʰʣʠʬʘ. ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʮʝʤʝʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʛʠʜʨʦʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ. 

ɺ ʧʝʩʯʘʥʠʢʘʭ ʮʝʦʣʠʪʳ ʦʙʳʯʥʦ ʬʠʢʩʠʨʫʶʪʩʷ ʣʠʰʴ ʚ ʚʠʜʝ ʩʣʝʜʦʚ 

ʘʥʘʣʴʮʠʤʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʠʝ ʩʚʝʞʠʭ ʧʣʘʛʠʦʢʣʘʟʦʚ ʠ ʦʙʣʦʤʢʦʚ 

ʚʫʣʢʘʥʠʪʦʚ. ʀ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ, ʚ ʥʠʞʥʝʚʠʟʝʡʩʢʠʭ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʝʩʯʘʥʠʢʘʭ, ʚ ʠʥʪʝʨʚʘʣʝ 625,6-633,7 ʤ (ʩʢʚ. ʂʋ-1) ʙʳʣ 

ʚʩʪʨʝʯʝʥ ʢʣʠʥʦʧʪʠʣʦʣʠʪ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 30 % ʦʪ ʦʙʲʝʤʘ ʧʦʨʦʜʳ, ʭʦʪʷ 

ʩʦʩʪʘʚ ʵʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝ- ʠ ʥʠʞʝʣʝʞʘʱʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ɼʣʷ ʢʣʠʥʦʧʪʠʣʦʣʠʪʘ ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʝʣʝʟʘ (2,50-4,36 %), ʯʪʦ ʧʨʠʜʘʝʪ ʝʤʫ ʢʨʘʩʥʳʡ ʮʚʝʪ. 

ʉʨʝʜʥʝʚʠʟʝʡʩʢʠʡ ʧʦʜʲʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʯʘʩʪʠʯʥʦ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʦʨʛʘʥʦʛʝʥʥʦ-

ʜʝʪʨʠʪʦʚʳʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʯʘʩʪʳ ʧʨʦʩʣʦʠ ʛʣʠʥʠʩʪʳʭ ʧʝʣʠʪʦʤʦʨʬʥʳʭ 

ʠ ʦʩʦʙʝʥʥʦ ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʦʪʣʠʯʠʝʤ ʪʦʣʱʠ ʧʦʨʦʜ ʧʦʜʲʷʨʫʩʘ ʦʪ ʥʠʞʥʝ- ʠ ʚʝʨʭʥʝʚʠʟʝʡʩʢʠʭ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʦʩʣʦʝʚ ʨʠʬʦʛʝʥʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʠ ʦʜʠʥʦʯʥʳʭ ʢʦʨʘʣʣʦʚ. ʈʝʟʢʦ 

ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʦʩʣʦʡʢʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʷʢʦʚʳʝ 

ʙʨʝʢʯʠʠ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʧʦʜʲʷʨʫʩʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 250 ʜʦ 450 ʤ. 

ʇʦʨʦʜʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʤ 

ʧʨʦʛʠʙʝ (ʦʢʦʣʦ 60 % ʧʣʦɦ ʘʜʠ), ʤʝʥʴʰʝ ï ʚ ɿʘʫʨʘʣʴʩʢʦʤ ʧʦʜʥʷʪʠʠ. 

ɺʝʨʭʥʝʚʠʟʝʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʢʩʢʠʤ 

ʥʘʜʛʦʨʠʟʦʥʪʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʦʥʘʣʴʥʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ. 
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ɺ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʦʢʩʢʠʡ ʥʘʜʛʦʨʠʟʦʥʪ ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ 400-420 ʤ ʤʦʞʥʦ 

ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʧʷʪʴ ʛʦʨʠʟʦʥʪʦʚ. ɺ ʧʨʠʦʩʝʚʳʭ ʟʦʥʘʭ ʧʨʦʛʠʙʘ ʚ 

ʦʩʥʦʚʘʥʠʠ ʦʢʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ ʟʘʣʝʛʘʶʪ ʩʝʨʳʝ ʠʟʚʝʩʪʥʷʢʦʚʳʝ 

ʙʨʝʢʯʠʠ ʪʦʣʱʠʥʦʡ 8-15 ʤ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʚ ʵʪʠʭ ʟʦʥʘʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʚ ʥʘʯʘʣʝ ʦʢʩʢʦʛʦ ʧʦʜʚʝʢʘ ʧʝʨʝʨʳʚʘʭ 

ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ. ʆʥʠ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʦʙʣʦʤʢʦʚ 

ʦʨʛʘʥʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ, ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ï 

ʘʨʛʠʣʣʠʪʦʚ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ 

ʥʘʜʛʦʨʠʟʦʥʪʘ ʟʘʣʝʛʘʶʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠ ʟʝʨʥʠʩʪʳʝ ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ 

ʠʟʚʝʩʪʥʷʢʠ ʪʦʣʱʠʥʦʡ 10-25 ʤ ʠ ʦʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʪʦʣʱʠʥʦʡ 5-10 

ʤ. 

ɺ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʠ ʊʦʙʦʣʦ-ʀʰʠʤʩʢʦʤ 

ʧʘʣʝʦʟʦʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʦʪʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʪʦʣʱʠʥʦʡ ʜʦ 5 ʤ, 

ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʡ 

ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʦʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʨʝʞʝ ï ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʙʨʝʢʯʠʡ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. 

ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʦʢʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ ʥʝʧʦʩʪʦʷʥʥʘ ʠ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 420 ʜʦ 100 ʤ, ʫʤʝʥʴʰʘʷʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʎʝʥʪʨʘʣʴʥʦʤʫ 

ʂʘʟʘʭʩʪʘʥʫ. 

 

ʉʝʨʧʫʭʦʚʩʢʠʡ ʷʨʫʩ (ʉ1 s) 

 

ʆʪʣʦʞʝʥʠʷ ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʘ ʧʦ ʣʠʪʦʣʦʛʠʠ, ʬʘʫʥʝ 

ʬʦʨʘʤʠʥʠʬʝʨ, ʙʨʘʭʠʦʧʦʜ ʠ ʢʦʨʘʣʣʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʪʦʣʱʠ ï 

ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʷʪʩʷ ʥʘ ʨʷʜ 

ʛʦʨʠʟʦʥʪʦʚ. 

ʅʠʞʥʷʷ ʪʦʣʱʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʠ ʚ ʪʦʣʱʠʥʘʭ ʥʝʧʦʩʪʦʷʥʥʘ. ɺ 

ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʦʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤʠ ʙʨʝʢʯʠʷʤʠ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʨʝʜʥʝʦʙʣʦʤʦʯʥʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ 

ʙʨʝʢʯʠʷʤʠ, ʪʫʬʦʛʝʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʢ ʚʝʨʭʫ 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʨʘʟʥʦʬʨʘʛʤʝʥʪʘʨʥʳʤʠ 

ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʙʨʝʢʯʠʷʤʠ, ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʭ ʠ 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʙʨʝʢʯʠʷʤʠ. 

ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʦʢʦʣʦ 300-350 ʤ. 

ɺ ʩʦʩʪʘʚʝ ʦʙʣʦʤʢʦʚ ʦʩʘʜʦʯʥʳʭ ʙʨʝʢʯʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʷʢʠ 

ʧʦʟʜʥʝʚʠʟʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɹʨʝʢʯʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʧʨʦʩʣʦʷʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʚʤʝʱʘʶʱʠʭ ʬʦʨʘʤʠʥʠʬʝʨʳ ʠ ʙʨʘʭʠʦʧʦʜʳ ʩʝʨʧʫʭʦʚʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ 
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ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ ʙʨʝʢʯʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʜʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʙʳʣʦ, 

ʚʝʨʦʷʪʥʦ, ʚʳʟʚʘʥʦ ʧʝʨʝʩʪʨʦʡʢʦʡ ʨʝʣʴʝʬʘ ʤʦʨʩʢʦʛʦ ʜʥʘ. 

ɺ ʧʨʠʦʩʝʚʳʭ ʟʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ 

ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ ʪʦʣʱʠ. 

ʇʝʨʚʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʥʦʬʨʘʛʤʝʥʪʘʨʥʳʤʠ ʙʨʝʢʯʠʷʤʠ, ʯʝʨʥʳʤʠ, 

ʩʣʘʙʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʝʨʳʭ 

ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʟʘʢʘʨʩʪʦʚʘʥʥʳʤʠ 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ɺʩʢʨʳʪʘʷ ʪʦʣɦ ʠʥʘ 180 ʤ. 

ɺʪʦʨʦʡ ʪʠʧ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʡʢʘʤʠ ʦʦʣʠʪʦʧʦʜʦʙʥʳʭ ʠ 

ʦʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ɺ ʚʦʩʪʦʯʥʳʭ ʟʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʦʪʣʦʞʝʥʠʷ ʵʪʦʡ ʪʦʣʱʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ, 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʯʝʨʥʳʭ ʠ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ 

ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʯʝʨʥʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ. ɺ 

ʨʘʟʨʝʟʘʭ ʝʜʠʥʠʯʥʳʭ ʩʢʚʘʞʠʥ ʚʩʢʨʳʪʳ ʧʨʦʩʣʦʠ ʘʥʛʠʜʨʠʪʦʚ ʪʦʣʱʠʥʦʡ 

ʜʦ 10 ʤ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʡ ʪʦʣʱʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 80 ʜʦ 

260 ʤ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʘʥʥʝʩʝʨʧʫʭʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʯʘʚʰʠʝʩʷ ʩ ʵʪʦʛʦ 

ʚʨʝʤʝʥʠ ʦʙʤʝʣʝʥʠʝ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʧʝʨʝʩʪʨʦʡʢʫ ʨʝʣʴʝʬʘ ʤʦʨʩʢʦʛʦ 

ʜʥʘ. 

ɺʝʨʭʥʷʷ ʪʦʣʱʘ ʩʚʷʟʘʥʘ ʩ ʥʠʞʥʝʡ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ. ʆʥʘ 

ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʩʣʝʜʳ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʤʝʣʝʥʠʷ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʦʨʷ ï 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʨʝʟʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʥʘʩʳʱʝʥʥʳʤʠ 

ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. ɼʣʷ ʵʪʦʡ ʪʦʣʱʠ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʥʘ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʘʮʠʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ. 

ɺ ʧʨʠʦʩʝʚʳʭ ʟʦʥʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʪʦʣʱʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʝʥʳ: 

- ʦʦʣʠʪʦʚʳʤʠ, ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ (ʪʦʣʱʠʥʘ 70-210 ʤ); 

- ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʠ ʨʠʬʦʛʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ (ʪʦʣʱʠʥʘ 80-260 

ʤ); 

- ʨʠʪʤʠʯʥʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʦʦʣʠʪʦʚʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʙʨʝʢʯʠʷʤʠ. ʊʦʣʱʠʥʳ ʧʨʦʩʣʦʝʚ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʯʘʩʪʦʪʘ ʠʭ ʚ ʨʘʟʨʝʟʝ ʧʦʩʪʝʧʝʥʥʦ ʫʙʳʚʘʶʪ ʚʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ, ʘ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ï ʥʘʦʙʦʨʦʪ. ʊʦʣʱʠʥʘ 
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ʧʦʟʜʥʝʩʝʨʧʫʭʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 250 ʜʦ 600 ʤ, 

ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ (ʉ2) 

 

ʆʪʣʦʞʝʥʠʷ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʧʨʝʜʝʣʘʭ ʄʘʪʚʝʝʚʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ 

ɺʘʣʝʨʴʷʥʦʚʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ʠ ʚ ʛʨʘʙʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ï ɼʫʙʨʦʚʠʥʩʢʦʡ ʠ ʂʘʨʘʩʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʷʭ. ɺ 

ʄʘʪʚʝʝʚʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʆʩʘʜʦʯʥʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʣʝʥʦ-

ʩʝʨʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʩʝʨʳʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 

ʠʟʚʝʩʪʢʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʬʘʫʥʦʡ ʬʦʨʘʤʠʥʠʬʝʨ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ. 

ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʠʨʦʢʩʝʥ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʤʠ, 

ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ ʠ ʢʨʠʩʪʘʣʣʦ-

ʢʣʘʩʪʠʯʝʩʢʠʤʠ ʪʫʬʘʤʠ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. 

ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʥʝ ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʣʦʱʘʜʥʦʝ ʨʘʟʚʠʪʠʝ. 

ɺ ɼʝʥʠʩʦʚʩʢʦ-ʐʘʜʨʠʥʩʢʦʡ ʟʦʥʝ ï ʵʪʦ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ 

ʪʦʣʱʠʥʦʡ ʜʦ 30 ʤ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʘʫʥʫ 

ʙʨʘʭʠʦʧʦʜ, ʩʝʨʳʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʪʦʣʱʠʥʦʡ 120 ʤ, ʩ ʬʘʫʥʦʡ 

ʙʨʘʭʠʦʧʦʜ, ʛʣʠʥʠʩʪʦ-ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ 170-180 

ʤ. 

ɺ ʦʙʥʘʞʝʥʠʷʭ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢʠ ʋʡ (ʧʦʩ. ɹʠʪʢʫʝʚʩʢʠʡ): 

ʠʟʚʝʩʪʥʷʢʠ, ʧʦʜʩʪʠʣʘʶʱʠʝʩʷ ʩʣʦʝʤ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʛʣʠʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʘʭ, ʚʝʨʦʷʪʥʦ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʠʟʚʝʩʪʥʷʢʘʭ ʙʳʣʘ ʥʘʡʜʝʥʘ ʬʘʫʥʘ 

ʬʦʨʘʤʠʥʠʬʝʨ ʢʘʰʠʨʩʢʦʛʦ ʠ ʧʦʜʦʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ. ɺʠʜʠʤʘʷ ʪʦʣʱʠʥʘ 

ʦʢʦʣʦ 130 ʤ. 

ʅʘ ʨʝʢʝ ʄʠʘʩʩ, ʫ ʧʦʩ. ɹʦʣʴʰʦʝ ɹʘʣʘʥʜʠʥʦ, ʠʟʚʝʩʪʥʷʢʠ 

ʦʨʛʘʥʦʛʝʥʥʳʝ, ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʝ, ʦʨʛʘʥʦʛʝʥʥʦ-ʰʣʘʤʦʚʳʝ ʠ 

ʚʦʜʦʨʦʩʣʝʚʦ-ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʝ ʩʦʜʝʨʞʘʪ ʙʦʛʘʪʳʡ ʢʦʤʧʣʝʢʩ 

ʬʦʨʘʤʠʥʠʬʝʨ ʙʘʰʢʠʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 

150 ʤ. 

 

ɹʘʰʢʠʨʩʢʠʡ ʷʨʫʩ (ʉ2 b) 

 

ʆʪʣʦʞʝʥʠʷ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʣʘʛʫʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʟʘʛʠʧʩʦʚʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʚ ʧʦʜʯʠʥʝʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʧʨʠʦʩʝʚʳʭ ʟʦʥʘʭ 

ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʚʩʪʨʝʯʘʶʪʩʷ ʤʦʨʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʘ ʚ 
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ʟʘʧʘʜʥʳʭ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʪʦʣʱʠ. ʆʥʠ ʚʧʝʨʚʳʝ 

ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʧʠʩʘʥʳ ʅ.ʇ. ʂʠʨʜʦʡ [39]. 

ʈʘʟʨʝʟʳ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʢʨʳʪʳ 

ʩʢʚʘʞʠʥʘʤʠ ˉˉ 5 ʠ 6 ʥʘ ɼʫʚʘʥʢʫʣʴʩʢʦʤ ʩʝʡʩʤʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʠ 

ɼʤʠʪʨʠʝʚʩʢʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʦʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʨʦʚʘʪʦ-

ʢʦʨʠʯʥʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʨʘʚʝʣʠʪʘʤʠ ʩ ʨʝʜʢʠʤʠ 

ʧʨʦʩʣʦʷʤʠ ʵʬʬʫʟʠʚʦʚ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʠʟʚʝʩʪʥʷʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʠ 

ʘʥʛʠʜʨʠʪʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʧʦʣʦʛʦ (ʧʦʜ ʫʛʣʘʤʠ ʜʦ 100). ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ 

ʷʨʫʩʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʚʩʢʨʳʪʘʷ ʩʦʩʪʘʚʣʷʝʪ 450 ʤ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ 750-800 ʤ. 

ɺʩʢʨʳʪʳʝ ʨʘʟʨʝʟʳ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʥʝʦʜʥʦʪʠʧʥʳ. ɺ ʚʝʨʭʥʠʭ 

ʯʘʩʪʷʭ ʨʘʟʨʝʟʦʚ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʩʣʦʠ ʪʫʬʦʚ ʘʥʜʝʟʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ ʠ 

ʘʥʜʝʟʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʦʷʚʣʝʥʠʠ ʚ ʵʪʦ ʚʨʝʤʷ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ, ʚʝʨʦʷʪʥʦ, ʚ ʧʦʟʜʥʝʙʘʰʢʠʨʩʢʦʝ 

ʚʨʝʤʷ ʚʨrʘʟʠʣʘʩʴ ʚ ʠʟʣʠʷʥʠʠ ʣʘʚ ʘʥʜʝʟʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʅʘʣʠʯʠʝ ʩʨʝʜʠ 

ʧʦʨʬʠʨʠʪʦʚ ʧʨʦʩʣʦʝʚ ʪʫʬʦʚ ʪʘʢʦʛʦ ʞʝ ʩʦʩʪʘʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʵʨʫʢʪʠʚʥʦ-ʵʢʩʧʣʦʟʠʚʥʦʤ ʭʘʨʘʢʪʝʨʝ ʠʟʚʝʨʞʝʥʠʡ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʟʚʠʪʠʝʤ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ʆʜʥʘʢʦ ʵʥʝʨʛʠʷ ʵʢʩʧʣʦʟʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ ʙʳʣʘ ʫʤʝʨʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʪʫʬʳ ʥʝ ʩʦʜʝʨʞʘʪ 

ʨʝʟʫʨʛʝʥʪʥʳʭ ʦʙʣʦʤʢʦʚ. ʇʝʨʠʦʜʳ ʝʝ ʙʳʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʝʙʦʣʴʰʠʝ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʝʚ 

ʪʫʬʦʚ. ʅʘʣʠʯʠʝ ʧʨʦʩʣʦʝʚ ʠʟʚʝʩʪʥʷʢʦʚ ʩʨʝʜʠ ʧʦʨʬʠʨʠʪʦʚ (ɼʤʠʪʨʠʝʚʩʢʘʷ 

ʩʢʚʘʞʠʥʘ), ʩʝʨʦʮʚʝʪʥʳʡ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʠ ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ 

ʦʙʣʠʢ ʵʬʬʫʟʠʚʦʚ, ʠʭ ʠʥʪʝʥʩʠʚʥʘʷ ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ ʛʦʚʦʨʪ̫ ʦ ʪʦʤ, ʯʪʦ 

ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʠʩʭʦʜʠʣʘ ʢʘʢ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ 

ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠ̫ ʭ. ʇʦʣʥʘʷ ʪʦʣʱʠʥʘ ʧʦʨʦʜ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ 

ʥʝ ʦʧʨʝʜʝʣʝʥʘ, ʚʩʢʨʳʪʘʷ ʜʦʩʪʠʛʘʝʪ 1000 ʤ. 

 

ʄʦʩʢʦʚʩʢʠʡ (?) ʷʨʫʩ (ʉ2 m) 

 

ʄʦʩʢʦʚʩʢʠʡ (?) ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ ʥʠʞʥʝʡ ʯʘʩʪʴʶ, ʢʦʪʦʨʘʷ 

ʩʣʦʞʝʥʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʭ, ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʭ ʠ ʬʦʨʘʤʠʥʠʬʝʨʦ-

ʚʦʜʦʨʦʩʣʝʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʦʨʘʤʠʥʠʬʝʨʳ ʥʠʟʦʚ 

ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ. ɺʠʜʠʤʘʷ ʪʦʣʱʠʥʘ 60 ʤ. ɺ ʦʙʥʘʞʝʥʠʷʭ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ 

ʉʠʥʘʨʘ ʠ ɹʘʛʘʨʷʢ ʫ ʜʝʨ. ʏʘʡʢʠʥʦ ʙʘʰʢʠʨʩʢʠʡ ʷʨʫʩ ʥʘʯʠʥʘʝʪʩʷ ʩʚʝʪʣʦ-

ʩʝʨʳʤʠ ʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ 

ʬʘʫʥʦʡ ʙʨʘʭʠʦʧʦʜ, ʟʘʣʝʛʘʶɦ ʠʤʠ ʥʘ ʩʝʨʧʫʭʦʚʩʢʠʭ ʠʟʚʝʩʪʥʷʢʘʭ. ʊʦʣʱʠʥʘ 

ʠʟʚʝʩʪʥʷʢʦʚ 20-30 ʤ. ɺʳʰʝ ʟʘʣʝʛʘʝʪ ʪʦʣʱʘ ʚ 50-60 ʤ ʠʟʚʝʩʪʥʷʢʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʦʩʢʦʚʩʢʠʡ ʷʨʫʩ ʚ ʵʪʦʤ ʨʘʡʦʥʝ 

ʚʥʠʟʫ ʩʣʦʞʝʥ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʘ ʚʚʝʨʭʫ ï ʩ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ʇʝʩʯʘʥʠʢʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʢʦʩʦʩʣʦʠʩʪʳʝ. ɻʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʙʫʨʳʝ ʠ ʢʨʘʩʥʦʚʘʪʦ-

ʩʝʨʳʝ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʢʦʩʦʩʣʦʠʩʪʳʝ, ʠʥʦʛʜʘ ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʠ 
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ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʧʝʩʯʘʥʠʢʘʤʠ. ʂʦʥʛʣʦʤʝʨʘʪʳ, ʟʘʚʝʨʰʘʶʱʠʝ ʨʘʟʨʝʟ 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ʠ 

ʧʣʦʭʦʡ ʩʦʨʪʠʨʦʚʢʦʡ. ɺ ʩʦʩʪʘʚʝ ʦʙʣʦʤʢʦʚ ʦʢʦʣʦ 80 % 

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʛʘʣʝʢ ï 

ʵʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ. ʉʫʤʤʘʨʥʘʷ ʪʦʣʱʠʥʘ ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʡʦʥʝ ʜʝʨ. ʏʘʡʢʠʥʦ 275 ʤ. 

ɺ ɼʫʙʨʦʚʠʥʩʢʦʡ ʠ ʂʘʨʘʩʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʷʭ ʚʩʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷ 

ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʧʦʣʠʤʠʢʪʦʚʦʛʦ 

ʩʦʩʪʘʚʘ. ʉʨʝʜʠ ʦʪʣʦʞʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʦ-

ʙʨʝʢʯʠʠ, ʛʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï ʘʣʝʚʨʦʣʠʪʳ. ʉʦʩʪʘʚ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʧʣʦʭʘʷ ʩʦʨʪʠʨʦʚʢʘ ʠ ʩʣʘʙʘʷ ʦʙʨʘʙʦʪʢʘ 

ʦʙʣʦʤʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʛʦ ʙʣʠʞʥʝʤ ʩʥʦʩʝ (ʛʨʘʙʝʥʦʚʘʷ ʬʘʮʠʷ). 

ʆʪʣʦʞʝʥʠʷ ʤʦʩʢʦʚʩʢʦʛʦ (?) ʷʨʫʩʘ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʩʣʘʙʦ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʦʪʨʠʮʘʪʝʣʥɹʳʝ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʬʦʨʤʳ, ʠʟʫʯʝʥʳ ʚ ʨʘʟʨʝʟʘʭ 

ʝʜʠʥʠʯʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʂʫʩʪʘʥʘʡʩʢʦʤ ʦʧʦʨʥʦʤ ʧʨʦʬʠʣʝ, ʅʦʚʦʥʝʞʠʥʩʢʦʡ ʠ 

ʑʝʨʙʘʢʦʚʩʢʦʡ ʧʣʦʱʘʜʷʭ (ʅ.ʇ. ʂʠʨʜʘ, 1974 ʛ.), ʚ ʩʢʚʘʞʠʥʘʭ 

ɼʫʚʘʥʢʫʣʴʩʢʦʡ ˉ 6 ʠ ɼʤʠʪʨʠʝʚʩʢʦʡ ˉ 1 (ʅ.ʇ. ʂʠʨʜʘ, 1985 ʛ.). 

ɺ ʧʨʝʜʝʣʘʭ ʊʦʙʦʣʦ-ʀʰʠʤʩʢʦʛʦ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʚʩʢʨʳʪʳ 

ʨʷʜʦʤ ʩʢʚʘʞʠʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʰʢʠʨʩʢʠʤ ʠ ʤʦʩʢʦʚʩʢʠʤ 

ʷʨʫʩʘʤʠ. 

ʇʦʟʜʥʝʩʝʨʧʫʭʦʚʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʙʘʰʢʠʨʩʢʠʤʠ ʯʝʨʝʟ ʟʦʥʫ 

ʧʝʨʝʩʣʘʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ 

ʪʠʧʘ. ɺ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ï ʵʪʦ ʪʦʥʢʦʨʠʪʤʠʯʥʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ 

ʠʟʚʝʩʪʢʦʚʳʝ ʠ ʟʘʛʠʧʩʦʚʘʥʥʳʝ ʩʝʨʦʮʚʝʪʥʳʝ ʠ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʘʣʝʚʨʦʣʠʪʳ 

ʪʦʣʱʠʥʦʡ 12-15 ʤ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʙʘʩʩʝʡʥʘ ï ʢʦʨʠʯʥʝʚʳʝ, 

ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ ʩʝʨʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ 

ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ ʩ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʨʘʟʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʠʥʦʛʜʘ ʨʠʬʦʛʝʥʥʳʤʠ. ɽʜʠʥʠʯʥʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ ʟʜʝʩʴ ʞʝ ʚʩʢʨʳʪʳ ʤʘʣʦʡ ʪʦʣʱʠʥʳ (ʜʦ 3 ʤ) ʧʨʦʩʣʦʠ ʛʠʧʩʦʚ ʠ 

ʘʥʛʠʜʨʠʪʦʚ. ʊʦʣʱʠʥʘ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 70 ʤ. 

ɺ ʧʨʝʜʝʣʘʭ ɿʘʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʯʘʩʪʦ ʛʨʘʚʝʣʠʪʦʚʳʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʩʣʦʠ ʛʨʘʚʝʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʦʯʝʥʴ ʨʝʜʢʦ ï 

ʠʟʚʝʩʪʥʷʢʦʚ. ʇʦʩʣʝʜʥʠʝ, ʚʝʨʦʷʪʥʦ, ʟʘʣʝʛʘʶʪ ʣʠʥʟʦʚʠʜʥʦ. ɸʣʝʚʨʦʣʠʪʳ, 

ʧʝʩʯʘʥʠʢʠ ʠ ʛʨʘʚʝʣʠʪʳ ʬʘʮʠʘʣʴʥʦ ʟʘʤʝʱʘʶʪʩʷ. ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ 

ʧʦʷʚʣʷʶʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʘʟʘʣʴʪʦʚʳʤʠ 

ʧʦʨʬʠʨʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʠ ʪʫʬʦʚ ʩʤʝʰʘʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʪʫʬʦʣʘʚ. ɼʣʷ ʧʦʨʦʜ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʭʘʨʘʢʪʝʨʥʘ ʙʫʨʘʷ, ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʦʪʪʝʥʢʘʤʠ, ʦʢʨʘʩʢʘ, ʘ ʜʣʷ ʪʝʨʨʠʛʝʥʥʳʭ ï ʥʝʨʘʚʥʦʤʝʨʥʦ 
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ʦʙʣʦʤʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʧʣʦʭʘʷ ʩʦʨʪʠʨʦʚʢʘ ʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʩʢʨʳʪʘʷ ʪʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʦʢʦʣʦ 1000 ʤ. 

ɺ ʧʨʝʜʝʣʘʭ ʀʰʠʤʩʢʦʡ ʟʦʥʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʦʪʣʦʞʝʥʠʷ 

ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʢʨʳʪʳ ɼʤʠʪʨʠʝʚʩʢʦʡ ʩʢʚʘʞʠʥʦʡ ˉ 1 ʚ ʠʥʪʝʨʚʘʣʝ 2285-

1405 ʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʦʣʱʘʤʠ. ʅʠʞʥʷʷ, ʢʘʨʙʦʥʘʪʥʘʷ, ʪʦʣʱʠʥʦʡ 

465 ʤ (2285-1820 ʤ) ʩʣʦʞʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʪʫʬʦʚ 

ʢʨʠʩʪʘʣʣʦʣʠʪʦʢʣʘʩʪʠʯʝʩʢʠʭ, ʣʘʚ, ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚ, 

ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʦʚ ʠ ʥʘʮʝʣʦ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʥʜʝʟʠʪʦʚʳʭ 

ʧʦʨʬʠʨʠʪʦʚ. ɺʝʨʭʥʷʷ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ, ʪʦʣʱʠʥʦʡ 415 ʤ (1820-

1405 ʤ) ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʩʣʦʠ 

ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. 

 

ɺʝʨʭʥʠʡ ʦʪʜʝʣ (ʉ3) 

 

ɺʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʟʚʝʩʪʥʳ ʚ ʇʨʠʠʰʠʤʴʝ, ʛʜʝ ʦʥʠ 

ʠʟʫʯʝʥʳ ʪʦʣʴʢʦ ʚ ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ɼʤʠʪʨʠʝʚʩʢʦʡ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʝ. ʆʥʠ ʜʘʪʠʨʫʶʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʢʘʡʨʘʢʪʠʥʩʢʦʡ 

ʩʚʠʪʦʡ ʊʝʥʠʟʩʢʦʡ ʚʧʘʜʠʥʳ. ɺ ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʚʧʘʜʠʥʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ 

ʦʪ ʨʘʟʤʳʚʘ ʦʪʣʦʞʝʥʠʷ ʚʠʜʠʤʦʡ ʪʦʣʱʠʥʦʡ ʚ 250 ʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʨʦʟʦʚʦ-ʩʝʨʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ɼʤʠʪʨʠʝʚʩʢʦʡ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚʘʞʠʥʝ ˉ 1 (ʠʥʪʝʨʚʘʣ 1405-920 ʤ) ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ 

ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ: ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʛʨʘʚʝʣʠʪʘʤʠ ʥʘ ʛʣʠʥʠʩʪʦʤ ʮʝʤʝʥʪʝ, ʩ ʧʨʦʩʣʦʷʤʠ ʪʫʬʦʚ 

ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ. ɹʘʟʘʣʴʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʷʚʣʷʶʪʩʷ 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʛʨʘʚʝʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ ʩ ʬʘʫʥʦʡ ʤʦʣʣʶʩʢʦʚ, ʙʨʘʭʠʦʧʦʜ 

ʠ ʠʛʣʦʢʦʞʠʭ. ʈ.ɻ. ɻʨʘʜʠʘʥʦʚʦʡ (ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʉʆ ɸʅ 

ʉʉʉʈ) ʧʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʪʚʦʨʢʘʤ ʙʨʘʭʠʦʧʦʜ ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ 

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʣʷʶɦ ʠʭ ʛʨʘʚʝʣʠʪʳ ʦʙʣʦʤʢʦʚ. 

 

ʇʝʨʤʩʢʘʷ ʩʠʩʪʝʤʘ (ʈ) 

 

ɺ   ɿʘʫʨʘʣʴʩʢʦʤ    ʢʨʘʝʚʦʤ   ʧʨʦʛʠʙʝ  ʧʝʨʤʩʢʠʝ   ʦʪʣʦʞʝʥʠʷ   ʚʧʝʨʚʳʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʦʟ. ʉʫʛʦʷʢ, ʦʟ. ʊʶʥʪʶʛʫʨ ʠ ʚ ʨʘʟʨʝʟʝ ʃʝʙʷʞʴʝʚʩʢʦʡ 

(ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ) ʩʪʨʫʢʪʫʨʥʦ-ʢʘʨʪʠʨʦʚʦʯʥʦʡ ʩʢʚʘʞʠʥʳ ˉ 1. ɺ ʨʘʡʦʥʝ 

ʦʟ. ʉʫʛʦʷʢ, ʧʦ ʦʧʠʩʘʥʠʶ ʅ.ʇ. ʄʘʣʘʭʦʚʦʡ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʛʠʣʣʠʪʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʠʧʩʘ. 

ɺ ʃʝʙʷʞʴʝʚʩʢʦʡ ʩʢʚʘʞʠʥʝ ʚʝʨʭʥʝʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʩʣʦʞʝʥʳ 

ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ 

ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʩʣʦʠ ʩʝʨʳʭ ʠ ʙʫʨʦʚʘʪʦ-

ʩʝʨrʭ ʛʨʘʚʝʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʙʘʟʘʣʴʪʦʚʳʭ ʠ ʜʠʘʙʘʟʦʚʳʭ 

ʧʦʨʬʠʨʠʪʦʚ. ɺ ʪʝʤʥʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʘʭ ʠʟ ʠʥʪʝʨʚʘʣʘ 1055-1058 ʤ ʊ.ɸ. 
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ʂʘʟʴʤʠʥʦʡ ʥʘʡʜʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʪʨʘʢʦʜʳ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʄ.ʀ. 

ʄʘʥʜʝʣʴʰʪʘʤʦʤ ʠʟ ʦʪʣʦʞʝʥʠʡ ʠʣʴʠʥʩʢʦʡ ʩʚʠʪʳ (ʚʝʨʭʥʷʷ ʧʦʣʦʚʠʥʘ 

ʚʝʨʭʥʝʡ ʧʝʨʤʠ) ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʪʘʪʘʨʩʢʦʤ 

ʷʨʫʩʝ ʨ. ʉʫʭʦʥʳ ɺʷʪʩʢʠʭ ʫʚʘʣʦʚ ʕʤʙʝʥʩʢʦʡ ʥʝʬʪʝʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. 

 

ɺʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

 

ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦʛʦ ɿʘʫʨʘʣʴʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʘʟʚʠʪʳ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ ʪʦʣɦʠʥʘʤʠ ʢʨʘʩʥʦʮʚʝʪʥʳʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʦʯʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ, ʚʩʢʨʳʪʳ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʢʚʘʞʠʥ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʠʭ ʚ ʝʜʠʥʦʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚ 

ʧʨʝʜʝʣʘʭ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʘʙʦʡ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ. 

ɿʘʣʝʛʘʶʪ ʦʥʠ ʩ ʧʝʨʝʨʳʚʦʤ ʥʘ ʜʝʚʦʥʩʢʠʭ ʠ ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʪʨʠʘʩʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʠʣʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʧʦʨʦʜʘʤʠ. 

ɺʳʜʝʣʷʶʪʩʷ ʪʨʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʪʠʧʘ ʨʘʟʨʝʟʘ: ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʳʡ, ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʡ ʪʝʨʨʠʛʝʥʥʳʡ ʠ ʪʝʨʨʠʛʝʥʥʳʡ 

ʘʣʝʚʨʦʣʠʪ-ʘʨʛʠʣʣʠʪʦʚʳʡ. 

ʇʝʨʚʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ 

ʤʘʣʦʤʦʱʥʳʤʠ (ʥʝ ʙʦʣʝʝ 1 ʤ) ʧʨʦʩʣʦʷʤʠ ʫʛʣʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʘʨʛʠʣʣʠʪʦʚ. ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʬʘʫʥʳ (ʙʨʘʭʠʦʧʦʜʳ, ʬʦʨʘʤʠʥʠʬʝʨʳ, ʢʨʠʥʦʠʜʝʠ) ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ. ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʷʤʠ, 

ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʥʳʤʠ ʢ ʦʪʣʦʞʝʥʠʷʤ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ. ʂ ʧʝʨʤʩʢʠʤ 

ʦʪʣʦʞʝʥʠʷʤ ʦʪʥʝʩʝʥʳ ʚʠʥhʝʚʦ-ʢʦʨʠʯʥʝʚʳʝ ʘʨʛʠʣʣʠʪʳ ʠ ʘʣʝʚʨʦʣʠʪʳ, 

ʩʣʘʙʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʝ, ʩ ʧʨʠʤʝʩʴʶ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʥʠʭ 

ʚʳʜʝʣʝʥ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʟʜʥʝʧʝʨʤʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ (ʪʘʪʘʨʩʢʠʡ ʷʨʫʩ?). 

ɺ ɼʝʥʠʩʦʚʩʢʦ-ʐʘʜʨʠʥʩʢʦʡ ʟʦʥʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʚʝʨʭʥʝ-

ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʙʥʘʞʘʶʪʩʷ ʧʦ ʨ. ʊʦʙʦʣ ʠ ɸʨʯʘʛʣʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʨʝʞʝ ï ʘʣʝʚʨʦʣʠʪʦʚ. ʂʦʥʛʣʦʤʝʨʘʪʳ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ, 

ʬʠʦʣʝʪʦʚʦ-ʩʝʨʳʝ, ʙʫʨʦʚʘʪʦ-ʢʨʘʩʥʳʝ, ʨʝʞʝ ï ʟʝʣʝʥʦʚʘʪʦ-ʙʫʨʳʝ. ɺ 

ʚʝʨʭʘʭ ʪʦʣʱʠ ʢʦʥʛʣʦʤʝʨʘʪʳ ʤʝʣʢʦʛʘʣʝʯʥʳʝ, ʥʠʞʝ ʧʦ ʨʘʟʨʝʟʫ ï 

ʢʨʫʧʥʦʛʘʣʝʯʥʳʝ, ʯʘʩʪʦ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʚʘʣʫʥʦʚ ʠʟʚʝʩʪʥʷʢʦʚ ʨʘʟʤʝʨʦʤ 

ʜʦ 35 ʩʤ. ʉʦʩʪʘʚ ʛʘʣʝʢ ʨʘʟʥʦʦʙʨʘʟʝʥ: ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʵʬʬʫʟʠʚʳ, 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ, ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʚ 
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ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʘʣʴʢʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʉʦʨʪʠʨʦʚʢʘ 

ʛʘʣʝʢ ʧʣʦʭʘʷ. ʎʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʦʡ ʩʣʫʞʠʪ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ 

ʧʦʣʠʤʠʢʪʦʚʳʡ ʤʘʪʝʨʠʘʣ. ʉʣʦʠʩʪʦʩʪʴ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʯʘʩʪʳʤ ʠ ʥʝʟʘʢʦʥʦʤʝʨʥʳʤ ʚʳʢʣʠʥʠʚʘʥʠʝʤ, ʨʝʟʢʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʦʣʱʠʥ ʩʣʦʝʚ ʥʘ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʦʣʱ ʚʨʝʤʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ 

ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʛʦʨʥʳʝ 

ʤʦʣʘʩʩʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʝʩʯʘʥʠʢʠ ʠʛʨʘʶʪ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ ʠ ʩʨʝʜʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʦʙʨʘʟʫʶʪ ʣʠʥʟʳ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʣʦʠ. ɺʠʜʠʤʘʷ 

ʪʦʣʱʠʥʘ 700 ʤ. 

ɺ ʧʨʝʜʝʣʘʭ ɿʘʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʬʬʫʟʠʚʥʳʤʠ, ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʠ 

ʥʦʨʤʘʣʴʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʘʨʛʠʣʣʠʪʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ). ʊʦʣʱʠʥʘ ʠʭ ʧʨʝʚʳʰʘʝʪ 

1200 ʤ. ɺ ʧʨʝʜʝʣʘʭ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʨʘʟʨʝʟʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ ʅ.ʇ. ʂʠʨʜʳ (1974, 

1976, 1985 ʛʛ. ʠ ʜʨ.) (ʨʠʩʫʥʦʢ 1.8.). 

ɺ ʨʘʟʨʝʟʝ ɺʘʨʛʘʰʠʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ˉ 10 ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʦɦʥʦʡ ʪʦʣʱʝʡ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʛʨʘʚʝʣʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʩʣʦʠ 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʠ ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʪʝʣʘ 

ʘʥʜʝʟʠʪʦʙʘʟʘʣʴʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ, ʨʠʦʣʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ ʠ ʜʘʮʠʪʦʚʳʭ 

ʧʦʨʬʠʨʠʪʦʚ. ʂʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ ʭʘʢʪʝʨʠʟʫʶʪʩʷ ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʦʡ, ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʡ, ʩʚʝʪʣʦ-ʩʝʨʦʡ ʠ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʡ 

ʦʢʨʘʩʢʦʡ, ʨʘʟʥʦʦʙʣʦʤʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʣʦʭʦʡ ʩʦʨʪʠʨʦʚʢʦʡ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʦʩʪʦʷʪ ʦʥʠ ʠʟ ʦʙʣʦʤʢʦʚ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ, 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʠ ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, 

ʘʨʛʠʣʣʠʪʦʚ, ʪʫʬʬʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʙʘʟʘʣʴʥʦʛʦ ʪʠʧʘ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʡ ʤʘʩʩʦʡ. ɺʩʢʨʳʪʘʷ ʪʦʣʱʠʥʘ ʜʦʩʪʠʛʘʝʪ 1200 ʤ. 

ʆʜʥʦʚʦʟʨʘʩʪʥʳʝ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʠ ʛʝʥʝʟʠʩʫ ʪʦʣʱʠ ʚʩʢʨʳʪʳ ʚ 

ʨʷʜʝ ʧʫʥʢʪʦʚ ʂʫʨʛʘʥʩʢʦʡ ʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ [63, 64, 76, 112]. 
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ʄʝʟʦʟʦʡʩʢʘʷ ʵʨʘʪʝʤʘ (MZ ) 

ʊʨʠʘʩʦʚʘʷ ʩʠʩʪʝʤʘ (T) 

 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʤʝʟʦʟʦʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʧʝʨʚʳʝ ʧʨʠ-

ʥʠʤʘʣʠʩʴ ʥʘ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʚ 1956 ʛ., 

ʧʨʦʭʦʜʠʚʰʝʤ ʚ ʛ. ʃʝʥʠʥʛʨʘʜ (ʠʥʩʪʠʪʫʪ çɺʉɽɻɽʀè. ɺ ʦʙʩʫʞʜʝʥʠʠ ʩʪʨʘʪʠ-

ʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʦʣʝʝ 20 ʦʨʛʘʥʠʟʘ-

ʮʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʠʛʨʘʬʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚʥʝʩʣʠ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚ, ʌ.ɻ. ɻʫʨʘʨʠ, ʀ.ʀ. ʅʝʩʪʝʨʦʚ, ʅ.ʀ. ɹʘʡʙʦ-

ʨʦʜʩʢʠʭ, ɺ.ʉ. ɹʦʯʢʘʨʝʚ, ɻ.ʂ. ɹʦʷʨʩʢʠʭ, ʖ.ɺ. ɹʨʘʜʫʯʘʥ, ʄ.ʉ. ʄʝʩʝʞʥʠʢʦʚ, 

ɸ.ɸ. ɹʫʣʳʥʥʠʢʦʚʘ, ʀ.ɻ. ʂʣʠʤʦʚʘ, ʀ.ɻ. ɿʘʣʴʮʤʘʥ, ʅ.ʍ. ʂʫʣʘʭʤʝʪʦʚ, ʇ.ʌ. 

ʃʠ, ɸ.ʅ. ʈʝʟʘʧʦʚ, ɿ.ɿ. ʈʦʥʢʠʥʘ, ɺ.ʅ. ʉʘʢʩ, ʉ.ɹ. ʐʘʮʢʠʡ ʠ ʜʨ. 

ʉʪʨʘʪʠʛʨʘʬʠʷ ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʩʚʝʱʝʥʘ ʚ 

ʨʘʙʦʪʘʭ ʇ.ʌ. ʃʠ, ʆ.ɺ. ʈʘʚʜʦʥʠʢʘʩ (1960); ɿ.ʊ. ɸʣʝʩʢʝʨʦʚʦʡ, ʇ.ʌ. ʃʠ, ʊ.ʀ. 

ʆʩʳʢʦ, ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʘ (1958); ɺ.ʉ. ɹʦʯʢʘʨʝʚʘ, ɻ.ʂ. ɹʦʷʨʩʢʠʭ ʠ ʜʨ. (1965); 

ɹ.ɺ. ʊʦʧʳʯʢʘʥʦʚʘ (1968); ʖ.ʅ. ʂʘʨʦʛʦʜʠʥʘ (1969); ɺ.ɻ. ɽʣʠʩʝʝʚʘ, ʀ.ʀ. 

ʅʝʩʪʝʨʦʚʘ (1971); ʀ.ʀ. ʅʝʩʪʝʨʦʚʘ, ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʘ, ɻ.ʉ. ʗʩʦʚʠʯʘ (1977) ʠ 

ʜʨ. 

ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʥʦʚʳʭ ʩʚʝʜʝʥʠʡ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘ-

ʥʠʶ ʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ ʠʟʣʦʞʝʥʘ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʩʦʪʨʫʜ-

ʥʠʢʦʚ çɻʣʘʚʪʶʤʝʥʴʛʝʦʣʦʛʠʠè, çɿʘʧʉʠʙʅʀɻʅʀè, çʉʅʀʀɻɻʠʄʉè, çʀʅɻɻ 

ʉʆ ʈɸʅè ʠ ʜʨ. 

ʊʨʠʘʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʛʣʫʙʦʢʠʭ 

ʩʢʚʘʞʠʥ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ 

(ɺ.ʉ. ɹʦʯʢʘʨʝʚ, ʅ.ʇ. ʂʠʨʜʘ ʠ ʜʨ.) [21, 104]. 

ʇʦʨʦʜʳ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʟʫʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦ ʚʧʘʜʠʥʘʭ 

ʠ ʜʝʧʨʝʩʩʠʷʭ, ʛʜʝ ʦʥʠ ʟʘʣʝʛʘʶʪ ʥʝʩʦʛʣʘʩʥʦ, ʩ ʨʘʟʤʳʚʦʤ ʠ ʫʛʣʦʚʘʪʳʤʠ 

ʥʝʩʦʛʣʘʩʠʷʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱʘʭ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʪʨʠʘʩʦʚʳʝ ʜʝʧʨʝʩʩʠʠ: ʉʫʵʨʩʢʘʷ, ʍʫʪʦʨʩʢʘʷ, 

ʃʝʙʷʞʴʝʚʩʢʘʷ, ɸʨʤʠʟʦʥʩʢʘʷ, ʇʨʝʩʥʦʚʩʢʘʷ. ʀʭ ʧʣʦʱʘʜʠ ʜʦʩʪʠʛʘʶʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2000, 1000, 900, 400 ʠ 250 ʢʤ2. 

ʇʝʩʯʘʥʠʢʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʪʨʠʘʩʦʚʳʭ ʛʨʘʙʝʥʘʭ, ʧʦ ʜʘʥʥʳʤ 

ɸ.ʄ. ʇʫʤʧʷʥʩʢʦʛʦ [105], ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ. ʅʘʧʨʠʤʝʨ, ʚ ʩʢʚ. ɺʂ-43 ʨʘʟʚʠʪʳ ʪʫʬʦʧʝʩʯʘʥʠʢʠ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʙʣʦʤʢʦʚ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʚʘʨʮʝʚʳʭ 

ʧʦʨʬʠʨʦʚ ʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ. ɺ ʩʢʚʘʞʠʥʘʭ ɺʂ-41 ʠ ɺʂ-46 ʧʝʩʯʘʥʠʢʠ 

ʠʤʝʶʪ ʘʨʢʦʟʦʚʳʡ ʩʦʩʪʘʚ. ʆʥʠ ʩʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʨʥʘʤʠ 

ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʬʨʘʛʤʝʥʪʘʤʠ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ (ʛʨʘʥʠʪʦʚ, 

ʜʠʦʨʠʪʦʚ). 

ʉʫʵʨʩʢʘʷ ʠ ʍʫʪʦʨʩʢʘʷ ʜʝʧʨʝʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʨʦʟʠʦʥʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʩʣʘʙʦ ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ 
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ʠ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʶʱʠʝʩʷ ʧʦ ʧʦʚʳʰʝʥʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. ʇʨʝʩʥʦʚʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ï ʪʠʧʠʯʥʳʡ ʛʨʘʙʝʥ, ʭʦʨʦʰʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ʤʠʥʠʤʫʤʦʚ ʩʠʣʳ ʪʷʞʝʩʪʠ ʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʠ 

ʣʦʢʘʣʴʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʤʘʛʥʠʪʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʥʘ ʦʙʱʝʤ 

ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʬʦʥʝ. 

ɺ ʩʦʩʪʘʚʝ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʪʦʣʱʠ: 

ʪʫʨʠʥʩʢʘʷ (ʊ1-2 tr) ʠ ʯʝʣʷʙʠʥʩʢʘʷ (ʊ2-3) ʩʝʨʠʠ. 

 

ʊʫʨʠʥʩʢʘʷ ʩʝʨʠʷ (T1-2 tr) 

 

ʊʫʨʠʥʩʢʘʷ ʩʝʨʠʷ ʚr ʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1955 ʛ. ʧʦ ʨ. 

ʊʫʨʘ, ʣʝʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ʊʦʙʦʣ. ʇʦʨʦʜʳ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʩʢʨʳʪʳ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʢʚʘʞʠʥ (ɺʂ-40, 41, 42, 43, 50, 59; ʅʃ-1, ʅʇʉ-1, 

ʂʍ-220, ʕʃ-32-36 ʠ ʜʨ.) (ʨʠʩʫʥʢʠ 1.9. ʠ 1.10.), ʚʳʧʦʣʥʷʷ ʵʨʦʟʠʦʥʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʝʧʨʝʩʩʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ 

ï ʀʣʴʠʥʩʢʦ-ɹʦʨʠʩʦʚʩʢʫʶ, ɼʘʣʤʘʪʦʚʩʢʫʶ, ʇʝʩʯʘʥʩʢʫʶ, ɺʦʩʪʦʯʥʦ-

ʇʝʩʯʘʥʩʢʫʶ, ʂʘʷʩʘʥʦʚʩʢʫʶ, ʂʘʨʘʩʝʚʩʢʫʶ, ʖʣʘʤʘʥʦʚʩʢʫʶ, 

ʆʢʪʷʙʨʴʩʢʦ-ʂʦʯʝʨʜʳʢʩʢʫʶ, ʉʫʝʨʩʢʫʶ, ɸʨʤʠʟʦʥʩʢʫʶ, ʍʫʪʦʨʩʢʫʶ, 

ʃʝʙʷʞʴʝʚʩʢʫ  ʁ ʠ ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʫʶ. ʆʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʩ ʨʝʟʢʠʤ 

ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʩʦʛʣʘʩʥʦ ʢʘʨʘʰʠʣʠʢʩʢʦʡ ʩʝʨʠʝʡ ʠ ʥʝʩʦʛʣʘʩʥʦ ʯʝʣʷʙʠʥʩʢʦʡ ʩʝʨʠʝʡ (ʊ) ʠ 

ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʧʦʨʦʜʘʤʠ. ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ 

ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʥʘʭʦʜʢʘʤ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʬʘʫʥʳ 

ʠ ʬʣʦʨʳ, ʧʦ ʚʳʷʚʣʝʥʥʳʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ, ʘ ʪʘʢʞʝ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʘʟʘʣʴʪʦʚ ʠ ʨʠʦʣʠʪʦʚ. ʇʦʨʦʜʳ 

ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ï ʝʜʠʥʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, 

ʚʳʭʦʜʷʱʠʝ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʚ ʂʘʪʘʡʩʢʦʤ ʨʘʡʦʥʝ ʫ ʩ. ɹʦʨʠʩʦʚʦ, ʛʜʝ ʚ ʟʘʧʘʜʥʦʡ ʢʨʘʝʚʦʡ ʟʦʥʝ 

ʀʣʴʠʥʩʢʦ-ɹʦʨʠʩʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʦʙʥʘʞʝʥʠʷʭ ʚʜʦʣʴ ʨ. ʉʠʥʘʨʳ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 3 ʢʤ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦʯʪʠ ʥʝʧʨʝʨʳʚʥʳʡ ʨʘʟʨʝʟ 

ʵʬʬʫʟʠʚʥʦʡ ʪʦʣʱʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ (ʧʦ ʅ.ɹ. ʄʘʣʶʪʠʥʫ, 1977 ʛ.); ʚ 

ɼʘʣʤʘʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʫ ʩ. ʇʝʨʰʠʥʩʢʦʛʦ ʥʘ ʇʝʨʰʠʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʘʤʥʷ. ʈʘʟʨʝʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʫʨʠʥʩʢʦʡ 

ʩʝʨʠʠ ʧʦ ʨ. ʉʠʥʘʨʘ ʤʝʞʜʫ ʩ. ɿʳʨʷʥʩʢʠʤ ʠ ʜ. ʏʝʨʥʫʰʢʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʣʠʧʘʨʠʪʘʤʠ (ʨʠʦʣʠʪʘʤʠ), ʜʘʮʠʪʘʤʠ, ʪʫʬʦʣʘʚʘʤʠ ʣʠʧʘʨʠʪʦʚ, 

ʬʝʣʴʟʠʪʘʤʠ, ʩʬʝʨʦʣʠʪʦʚʳʤʠ ʣʘʚʘʤʠ ʣʠʧʘʨʠʪʦʚ, ʙʘʟʘʣʴʪʘʤʠ, ʪʫʬʘʤʠ ʠ 

ʪʫʬʦʣʘʚʘʤʠ ʙʘʟʘʣʴʪʦʚ, ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ 

ʘʨʛʠʣʣʠʪʦʚ ʩ ʦʩʪʘʪʢʘʤʠ ʬʣʦʨʳ, ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. 

ɺ ʦʩʥʦʚʘʥʠʠ ʩʝʨʠʠ ʟʘʣʝʛʘʶʪ ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ 

ʙʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʠʣʠ ʛʨʘʚʝʣʠʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʛʘʣʝʢ ʦʩʘʜʦʯʥʳʭ 

ʠ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʩʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʚʩʪʨʝʯʘʶʪʩʷ 
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ʙʨʝʢʯʠʠ. ʉʝʨʠʷ ʩʣʦʞʝʥʘ ʤʥʦʛʦʢʨʘʪʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʵʬʬʫʟʠʚʘʤʠ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ) ʠ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ.  

 

 
ʈʠʩʫʥʦʢ 1.9 ï ʈʘʟʨʝʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʭ ʚ ʩʢʚ. ɺʂ-43 

(ʧʦ ʉʘʨʘʝʚʫ ʉ.ɺ., ɹʘʪʫʨʠʥʦʡ ʊ.ʇ., ʊʨʘʚʠʥʫ ɸ.ɺ., 2011 ʛ. [120]). 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ : 1 ï ʛʨʘʚʝʣʠʪʳ; 2 ï ʧʝʩʯʘʥʠʢʠ; 3 ï ʧʝʩʯʘʥʠʢʠ ʩ 

ʛʣʘʫʢʦʥʠʪʦʤ; 4 ï ʧʝʩʯʘʥʠʢʠ ʠʟʚʝʩʪʢʦʚʳʝ; 5 ï ʘʣʝʚʨʦʘʨʛʠʣʣʠʪʳ; 6 ï ʢʘʨʙʦʥʘʪʥʦ- 

ʘʣʝʚʨʠʪʦʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ; 7 ï ʘʨʛʠʣʣʠʪʳ; 8 ï ʠʟʚʝʩʪʢʦʚʳʝ ʘʨʛʠʣʣʠʪʳ;  

9 ï ʠʟʚʝʩʪʥʷʢʠ; 10 ï ʧʝʩʯʘʥʳʝ, ʧʝʩʯʘʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ; 11 ï ʧʝʩʯʘʥʠʩʪʳʝ 

ʠʟʚʝʩʪʥʷʢʠ ʩ ʛʣʘʫʢʦʥʠʪʦʤ; 12 ï ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ; 13 ï ʢʦʥʛʣʦʤʝʨʘʪʳ 

ʠʟʚʝʩʪʥʷʢʦʚʳʝ; 14 ï ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʙʨʝʢʯʠʠ, ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʠ; 15 ï ʢʘʨʩʪʦʚʳʝ 

ʙʨʝʢʯʠʝʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʨʝʣʠʢʪʘʤʠ ʩʫʙʩʪʨʘʪʘ; 16 ï ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʞʝʣʝʟʠʩʪʳʝ ʢʠʨʘʩʳ; 17 ï ʧʘʣʝʦʚʳʚʝʪʨʝʣʳʝ ʧʦʨʦʜʳ: ʘ ï ʙʘʟʘʣʴʪʳ,  

ʙ ï ʢʠʩʣʳʝ ʚʫʣʢʘʥʠʪʳ; 18 ï ʙʘʟʘʣʴʪʳ; 19 ï ʧʦʨʬʠʨʦʚʳʝ ʙʘʟʘʣʴʪʳ;  

20 ï ʬʨʘʛʤʝʥʪʳ ʩʣʦʡʢʦʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚ ʙʘʟʘʣʴʪʘʭ; 21 ï ʜʦʣʝʨʠʪʳ, 

ʤʠʢʨʦʜʦʣʝʨʠʪʳ; 22 ï ʜʦʣʝʨʠʪʳ ʧʦʨʬʠʨʦʚʠʜʥʳʝ; 23 ï ʣʘʚʦʙʨʝʢʯʠʠ: ʘ ï ʙʘʟʘʣʴʪʦʚ,  

ʙ ï ʧʦʨʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʚ; 24 ï ʣʘʚʦʙʨʝʢʯʠʠ ʨʠʦʣʠʪʦʚ; 25 ï ʣʘʚʦʙʨʝʢʯʠʠ 

ʨʠʦʜʘʮʠʪʦʚ; 26 ï ʪʫʬʳ ʙʘʟʘʣʴʪʦʚ; 27 ï ʪʫʬʳ ʨʠʦʣʠʪʦʚ; 28 ï ʪʝʬʨʦʠʜʳ, ʪʫʬʬʠʪr  

ʨʠʦʣʠʪʦʚʳʝ 

 

 
ʈʠʩʫʥʦʢ 1.10 ï ʈʘʟʨʝʟ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʭ ʚ ʩʢʚ. ɺʂ-42 
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(ʧʦ ʉʘʨʘʝʚʫ ʉ.ɺ., ɹʘʪʫʨʠʥʦʡ ʊ.ʇ., ʊʨʘʚʠʥʫ ɸ.ɺ., 2011 ʛ. [120]) 

 

ʉʪʨʦʝʥʠʝ ʜʦʚʦʣʴʥʦ ʦʜʥʦʦʙʨʘʟʥʦʝ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʥʘʩʣʦʝʥʠʠ ʙʘʟʘʣʴʪʦʚʳʭ ʣʘʚʦʚʳʭ ʧʦʢʨʦʚʦʚ ʠ 

ʧʦʜʯʠʥʝʥʥʳʭ ʠʤ ʦʩʘʜʦʯʥʳʭ ʧʨʦʩʣʦʝʚ (ʚ ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʦʡ ʛʨʘʙʝʥ-

ʩʠʥʢʣʠʥʘʣʠ ʩʢʚʘʞʠʥʦʡ ɺʂ-42 ʚʩʢʨʳʪʘ ʩʝʨʠʷ ʠʟ 77 ʧʦʪʦʢʦʚ). ʏʘʩʪʦ 

ʧʦʪʦʢʠ ʙʘʟʘʣʴʪʦʚ ʠʤʝʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʝ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʪʦʢʘ ʩʣʦʞʝʥʘ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, 

ʦʢʨʘʰʝʥʥʳʤʠ ʚ ʢʨʘʩʥʦ-ʙʫʨʳʝ, ʩʠʨʝʥʝʚʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ ʪʦʥʘ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʟʝʨʥʠʩʪʳʤʠ 

ʙʘʟʘʣʴʪʘʤʠ (ʜʦʣʝʨʠʪʘʤʠ) ʠʣʠ ʙʘʟʘʣʴʪʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ ʪʝʤʥʦ-

ʩʝʨʦʛʦ, ʧʦʯʪʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. ɺ ʦʩʥʦʚʘʥʠʠ ʧʦʪʦʢʦʚ ʨʘʟʚʠʪʳ ʘʬʘʥʠʪʦʚʳʝ 

ʨʘʟʥʦʩʪʠ. 

ʈʝʞʝ ʠ ʥʝʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʠʦʣʠʪʳ ʠ ʨʠʦʜʘʮʠʪʳ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʀʣʴʠʥʩʢʦ-ɹʦʨʠʩʦʚʩʢʦʡ, ɼʘʣʤʘʪʦʚʩʢʦʡ, 

ʇʝʩʯʘʥʩʢʦʡ ʠ ʍʫʪʦʨʩʢʦʡ ʜʝʧʨʝʩʩʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʧʦʨʦʜ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʨʘʟʨʝʟʘ: 

ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʡ. ʇʝʨʚʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʘʟʨʝʟʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʵʬʬʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʕʬʬʫʟʠʚʥʳʡ 

ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʧʨʝʨʳʚʥʳʤ ʨʷʜʦʤ ʧʦʨʦʜ ʦʪ ʙʘʟʘʣʴʪʦʚ ʜʦ 

ʣʠʧʘʨʠʪʦʚ. 

ʇʦʨʦʜʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʙʨʘʟʫʶʱʠʝ ʩʘʤʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ 

ʛʨʫʧʧʫ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨrʤʠ 

ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʜʦʣʝʨʠʪʘʤʠ ʠ ʩʪʝʢʣʦʚʠʜʥʳʤʠ 

ʙʘʟʘʣʴʪʘʤʠ. ʊʦʣʱʠʥʘ ʧʦʢʨʦʚʦʚ ʚʘʨʴʠʨʫʝʪʩ ̫ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. 

ɺ ʩʪʨʦʝʥʠʠ ʦʪʜʝʣʴʥʳʭ, ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʘʢʦʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʟʘʣʴʪʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʩʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʇʦʜʦʰʚʘ ʠ ʢʨʦʚʣʷ ʧʦʢʨʦʚʦʚ ʩʣʦʞʝʥʳ 

ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʩʪʝʢʣʦʚʘʪʳʤʠ ʣʘʚʘʤʠ ʩ ʧʫʟʳʨʠʩʪʦʡ ʪʝʢʩʪʫʨʦʡ, 

ʚʠʪʨʦʧʦʨʬʠʨʦʚʦʡ ʠ ʛʠʘʣʦʧʠʣʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʧʦʢʨʦʚʦʚ ʣʘʚʳ ʩʤʝʥʷʶʪʩʷ ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʙʘʟʘʣʴʪʘʤʠ ʠ 

ʜʦʣʝʨʠʪʦ-ʙʘʟʘʣʴʪʘʤʠ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ, ʧʦʡʢʠʣʠʪʦʚʦʡ ʠ ʦʬʠʪʦʚʦʡ 

ʩʪʨʫʢʪʫʨʘʤʠ. ʃʘʚʳ ʠ ʧʝʨʝʤʝʞʘʶʱʠʝʩʷ ʩ ʥʠʤʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʠ 

ʥʦʨʤʘʣʴʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʥʝ ʟʘʪʨʦʥʫʪʳ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʤʝʪʘʤʦʨʬʠʟʤʦʤ. ʉʨʝʜʠ ʵʬʬʫʟʠʚʥʳʭ ʪʝʣ ʚ ʨʘʟʨʝʟʘʭ ʤʥʦʛʠʭ ʩʢʚʘʞʠʥ 

ʚʩʪʨʝʯʝʥʳ ʛʦʨʠʟʦʥʪʳ ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʥʥʳʭ ʧʦʨʦʜ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠʟʣʠʷʥʠʡ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʚʨʝʤʝʥʠ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʨʘʥʝʝ ʠʟʣʠʚʰʠʝʩʷ ʧʦʢʨʦʚʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʳʚʝʪʨʠʚʘʥʠʶ. 

ʊʦʣʱʠʥʳ ʵʬʬʫʟʠʚʥʳʭ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʢʨʦʚʦʚ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʜʦ 250 ʠ ʙʦʣʝʝ ʤʝʪʨʦʚ. 

ʇʦʜʦʙʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ɺʂ-54 

(ɹʨʦʜʦʢʘʣʤʘʢʩʢʠʡ ʧʨʦʬʠʣʴ), ɺʂ-57 (ʂʫʨʛʘʥʩʢʠʡ ʧʨʦʬʠʣʴ) ʠ ɺʂ-42 

(ɽʪʢʫʣʴʩʢʠʡ ʧʨʦʬʠʣʴ). ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ ʪʫʨʠʥʩʢʦʡ 
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ʩʝʨʠʠ ʚ ʩʢʚ. ɺʂ-42 ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ ʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʟʨʝʟʘ, 

ʦʜʥʦʦʙʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʦʜʥʦʨʦʜʥʳʡ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʙʘʟʘʣʴʪʦʚ. ɺʩʢʨʳʪʘʷ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 514 ʤ. 

ɺʪʦʨʦʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʝʟʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ ʠ 

ʵʬʬʫʟʠʚʘʤʠ, ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤʠ ʪʝʨʨʠʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʩ ʧʨʦʩʣʦʷʤʠ ʢʘʨʙʦʥʘʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʆʥʠ 

ʨʘʟʚʠʪʳ ʧʨʝʠʤʫɦ ʝʩʪʚʝʥʥʦ ʚ ʂʘʨʘʩʝʚʩʢʦʡ, ʖʣʘʤʘʥʦʚʩʢʦʡ, ʆʢʪʷʙʨʴʩʢʦ-

ʂʦʯʝʨʜʳʢʩʢʦʡ ʠ ʉʫʝʨʩʢʦʡ ʜʝʧʨʝʩʩʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʘʭ 

ɸʨʤʠʟʦʥʩʢʦʡ ʠ ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʡ. ɺ ʖʣʘʤʘʥʦʚʩʢʦʡ 

ʜʝʧʨʝʩʩʠʠ ʩʨʝʜʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʚʩʢʨʳʪʳ ʜʚʘ ʧʣʘʩʪʘ ʙʫʨʦʛʦ ʫʛʣʷ 

ʪʦʣʱʠʥʦʡ 0,3 ʠ 0,5 ʤ. 

ʆʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʛʠʣʣʠʪʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʇʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʠʤʝʶʪ 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ. ɸʨʛʠʣʣʠʪʳ ʩʝʨʳʝ ʜʦ ʯʝʨʥʳʭ, ʢʦʨʠʯʥʝʚʘʪʦ-

ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʠ ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʝ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩʣʦʠʩʪʳʝ. 

ʊʝʤʥʦ-ʩʝʨʳʝ ʨʘʟʥʦʩʪʠ ʩʦʜʝʨʞʘʪ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ. ʈʝʜʢʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʧʨʦʩʣʦʝʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʧʨʝʨʳʚʥʦʤ 

ʵʢʩʧʣʦʟʠʚʥʦʤ ʭʘʨʘʢʪʝʨʝ ʠʟʣʠʷʥʠʡ, ʧʨʦʠʩʭʦʜʠʚʰʠʭ, ʚʝʨʦʷʪʥʦ, ʠʟ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ, ʢʘʢʠʤʠ ʤʦʛʣʠ ʩʣʫʞʠʪʴ 

ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ. ʅʝʢʦʪʦʨʘʷ ʩʤʝʥʘ ʭʘʨʘʢʪʝʨʘ ʠʟʣʠʷʥʠʡ ʧʨʦʠʟʦʰʣʘ ʚ 

ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ. ʆʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ ʨʘʟʨʝʟʝ 

ʧʠʨʦʢʣʘʩʪʦʣʠʪʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʵʢʩʧʣʦʟʠʚʥʦ-ʵʬʬʫʟʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠʟʚʝʨʞʝʥʠʡ. 

ʉʭʦʞʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ɺʂ-40 

(ɽʪʢʫʣʴʩʢʠʡ ʧʨʦʬʠʣʴ), ʅʃ-1 (ʂʫʨʛʘʥʩʢʠʡ ʧʨʦʬʠʣʴ). ɺʩʢʨʳʪʘʷ ʪʦʣʱʠʥʘ 

ʜʦʩʪʠʛʘʝʪ 200 ʠ 300 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʨʘʟʨʝʟʝ ʩʢʚ. ˉ 1 ʃʝʙʷʞʴʝʚʩʢʦʡ ʧʣʦʱʘʜʠ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ 

(ʘʥʠʟʠʡʩʢʠʡ ʷʨʫʩ) ʪʨʠʘʩʘ ʟʘʣʝʛʘʶʪ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʨʘʟʤʳʚʦʤ ʥʘ 

ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʢʦʤʢʦʚʘʪʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʙʘʟʘʣʴʪʦʚʳʤʠ ʧʦʨʬʠʨʠʪʘʤʠ, ʠʭ 

ʪʫʬʘʤʠ. ɹʘʟʘʣʴʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʷʚʣʷʝʪʩʷ ʛʨʘʚʝʣʠʪ ʩʝʨʳʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʦʙʣʦʤʢʦʚ ʢʚʘʨʮʘ, ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ, 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤ ʛʠʜʨʦʩʣʶʜʠʩʪʦʢʘʦʣʠʥʠʪʦʚʳʤ 

ʮʝʤʝʥʪʦʤ. 

ʈʘʟʨʝʟ ʚ ʩʢʚ. ɺʂ-40 ʩʣʦʞʝʥ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʙʘʟʘʣʴʪʘʤʠ 

ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ [105]. ʊʝʨʨʠʛʝʥʥʘʷ ʪʦʣʱʘ (659,2-700,5 ʤ) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ (ʜʦ 

ʛʨʘʚʝʣʠʪʦʚ) ʠ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ. 

ɺ ʨʘʡʦʥʝ ʛ. ʊʶʤʝʥʠ ʧʦʨʦʜʳ ʵʪʦʡ ʩʝʨʠʠ ʚʩʢʨʳʪʳ ʊʶʤʝʥʩʢʦʡ ʦʧʦʨʥʦʡ 

ʠ ʗʨʩʢʦʡ (ʩʢʚ. ˉ 3-ʨ) ʩʢʚʘʞʠʥʘʤʠ. ɺ ʦʙʝʠʭ ʩʢʚʘʞʠʥʘʭ ʨʘʟʨʝʟ ʪʫʨʠʥʩʢʦʡ 

ʩʝʨʠʠ ʩʣʦʞʝʥ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʧʦʢʨʦʚʘʤʠ ʦʩʥʦʚʥʳʭ ʵʬʬʫʟʠʚʦʚ, ʪʫʬʦʚ, 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʚʩʢʨʳʪʦʛʦ ʨʘʟʨʝʟʘ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʠʧʘʙʠʩʩʘʣʴʥʳʝ ʧʦʨʦʜʳ (ʦʣʠʚʠʥʦʚʳʝ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʳ). 
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ʇʦʨʦʜʳ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʩʦʜʝʨʞʘʪ ʥʠʞʥʝ-ʩʨʝʜʥʝʪʨʠʘʩʦʚʫʶ ʬʣʦʨʫ, 

ʨʘʢʦʚʠʥʳ ʧʝʣʝʮʠʧʦʜ, ʦʩʪʨʘʢʦʜʳ ï çPulviella ovalisè, çDarwinula acmajicaè, 

ʧʣʦʭʦ ʦʧʨʝʜʝʣʠʤʳʝ ʦʩʪʘʪʢʠ ʜʨʫʛʦʡ ʬʘʫʥʳ ʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ 

ʢʦʤʧʣʝʢʩʳ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʧʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ, ʜʦʩʪʠʛʘʝʪ 1000 ʤ. 

ʊʫʨʠʥʩʢʘʷ ʩʝʨʠʷ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʳʚʦʤ ʣʠʙʦ ʩʦʛʣʘʩʥʦ 

ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʧʦʨʦʜʘʤʠ ʯʝʣʷʙʠʥʩʢʦʡ ʩʝʨʠʠ. 

 

ʉʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (ʊ2-3) 

 

ʆʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʦʚ ʪʨʠʘʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ 

ʧʨʝʜʝʣʘʭ ʖʞʥʦʛʦ ɿʘʫʨʘʣʴʷ ʥʘʯʠʥʘʝʪʩʷ ʫʛʣʝʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ 

ʤʝʟʦʟʦʷ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʩʝʜʠʤʝʥʪʥʳʝ ʚʧʘʜʠʥʳ, ʠʤʝʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ï ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʠ 

ʛʨʘʚʝʣʠʪʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩ ʧʝʩʯʘʥʠʢʘʤʠ, ʨʝʞʝ ï ʩ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʩʤʝʥʷʶʱʠʤʠʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ 

ʦʙʣʦʤʦʯʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ ʧʨʦʩʣʦʷʤʠ ʙʫʨʦʛʦ ʫʛʣʷ. 

 

ʂʘʨʘʰʠʣʠʢʩʢʘʷ ʩʝʨʠʷ (ʊ2-3 kr) 

 

ʆʪʣʦʞʝʥʠʷ ʢʘʨʘʰʠʣʠʢʩʢʦʡ ʩʝʨʠʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʚ ʶʞʥʳʭ 

ʯʘʩʪʷʭ ʍʫʪʦʨʩʢʦʡ ʠ ʃʝʙʷʞʴʝʚʩʢʦʡ ʜʝʧʨʝʩʩʠʡ. ʆʥʠ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ 

ʧʦʨʦʜʘʭ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʦʨʦʜʘʤʠ ʨʁʩʢʦʛʦ ʠ 

ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤʠ ʠʣʠ ʛʨʘʚʠʡʥʦ-ʧʩʘʤʤʠʪʦʚʳʤʠ 

ʧʦʨʦʜʘʤʠ ï ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʷʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʨʝʞʝ ï 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʤʠ ʛʣʠʥʘʤʠ. ʆʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʩʪʥʷʢʘʤʠ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ, ʛʨʘʥʠʪʘʤʠ, ʢʚʘʨʮʝʤ, 

ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ, ʢʠʩʣʳʤʠ ʵʬʬʫʟʠʚʘʤʠ. 

 

ʏʝʣʷʙʠʥʩʢʘʷ ʩʝʨʠʷ (ʊ2-3 - J1 ļl) 

 

ʏʝʣ̫ʙʠʥʩʢʘʷ ʩʝʨʠʷ ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ ʏʝʣʷʙʠʥʩʢʦʤ 

ʙʫʨʦʫʛʦʣʴʥʦʤ ʙʘʩʩʝʡʥʝ ʚ 1956 ʛ. ʆʪʣʦʞʝʥʠʷ ʯʝʣʷʙʠʥʩʢʦʡ ʩʝʨʠʠ 

ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʆʢʪʷʙʨʴʩʢʦ-ʂʦʯʝʨʜʳʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʚ 

ɸʨʭʠʧʦʚʩʢʦʤ ʛʨʘʙʝʥʝ. ɿʘʣʝʛʘʶʪ ʩ ʨʘʟʤrʚʦʤ ʥʘ ʧʦʨʦʜʘʭ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ. ɺ ʨʘʟʨʝʟʝ ʩʝʨʠʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʘʨʛʠʣʣʠʪʳ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ ʠʛʨʘʶʪ ʧʦʜʯʠʥʝʥʥʫʶ 

ʨʦʣʴ. ɺ ʧʦʨʦʜʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʯʪʠ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʦʩʪʘʪʢʦʚ. ɼʣʷ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ 
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ʣʦʢʘʣʴʥʳʝ ʤʠʥʠʤʫʤʳ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ (- 100 õ 300 ʥʊʣ). 

ʊʠʧʠʯʥrʝ ʦʪʣʦʞʝʥʠʷ ʵʪʦʡ ʩʝʨʠʠ ʚʩʢʨʳʪʳ ʩʢʚ. ɺʂ-41 (ɽʪʢʫʣʴʩʢʠʡ 

ʧʨʦʬʠʣʴ): ʵʪʦ ʵʬʬʫʟʠʚʳ, ʜʦʣʝʨʠʪʳ, ʘ ʪʘʢʞʝ ʪʦʣʱʠ ʛʣʠʥʠʩʪʳʭ ʠ 

ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ. ɺʘʨʠʘʮʠʠ ʨʘʟʨʝʟʘ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʨʘʟʨʝʟʝ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʤ ʨʠʪʤʠʯʥʦʤ ʭʘʨʘʢʪʝʨʝ ʩʪʨʦʝʥʠʷ ʠ 

ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʧʩʝʬʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʘʢ ʘʨʢʦʟʦʚʳʡ ʭʘʨʘʢʪʝʨ ʧʩʘʤʤʠʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʡ ʩʦʩʪʘʚ ʮʝʤʝʥʪʘ, ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ 

ʣʠʪʠʬʠʢʘʮʠʠ, ʩʦʭʨʘʥʷʶʪʩʷ ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʦ. ʇʦʨʦʜʳ ʊ2-3 ʥʝʤʘʛʥʠʪʥʳʝ, 

ʠʭ ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ 2,4 ʛ/ʩʤ3. ɺʩʢʨʳʪʘʷ ʪʦʣɦʠʥʘ (ʧʦ ʩʢʚ. ɺʂ-41) 

ʩʦʩʪʘʚʣʷʝʪ 220 ʤ, ʘ ʦʙʱʘʷ ʪʦʣʠɦʥʘ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ, ʜʦʩʪʠʛʘʝʪ 

500 ʤ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ (ʊ2-3) ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʨʦʜʘʭ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ 

T1-2 ʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʶʨʳ ʠʣʠ ʥʠʞʥʝʛʦ ʤʝʣʘ. 

 

ɼʨʝʚʥʠʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ (ʂɺ) 

 

ʂʦʨ  rʚʳʚʝʪʨʠʚʘʥʠʷ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʵʧʠʧʘʣʝʦʟʦʡʩʢʦʡ ʧʣʠʪʳ, ʪʘʢ ʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ɿʘʫʨʘʣʴʷ ʠ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʨʘʟʚʠʪʳ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʦʪʩʫʪʩʪʚʫʷ ʣʠʰʴ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʦʪʢʫʜʘ ʦʥʠ ʧʝʨʝʥʝʩʝʥʳ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʟʤrʚʦʤ. ʈʘʟʚʠʪʳ ʧʦ ʧʘʣʝʦʟʦʡʩʢʠʤ ʠ ʪʨʠʘʩʦʚʳʤ ʧʦʨʦʜʘʤ. ɺʳʜʝʣʷʶʪʩʷ 

ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʣʦʱʘʜʥʦʛʦ ʠ ʣʠʥʝʡʥʦʛʦ ʪʠʧʦʚ. ʇʣʦɦ ʘʜʥʦʡ ʵʣʶʚʠʡ 

ʨʘʟʚʠʪ ʧʦʚʩʝʤʝʩʪʥʦ, ʠʟʤʝʥʷʷʩʴ ʧʦ ʪʦʣʱʠʥʝ ʦʪ ʧʝʨʚʳʭ ʤ ʜʦ 60 ʤ. ʃʠʥʝʡʥʳʝ 

ʢʦʨʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʟʦʥʘʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫ ʝhʥʠʡ, ʜʦʩʪʠʛʘʶʪ ʪʦʣʱʠʥʳ 

100-120 ʤ. ɺ ʧʨʦʬʠʣʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʥʠʟʫ ʚʚʝʨʭ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʟʦʥʳ: 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʂʨʦʚʣʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʤʝʝʪ ʧʣʘʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʦʭʨʘʥʷʷ 

ʦʙʱʠʡ ʧʨʦʬʠʣʴ ʤʝʟʦʟʦʡʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ. ʇʦʜʦʰʚʘ ʞʝ ʢʦʨ 

ï ʥʝʨʦʚʥʘʷ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ (ʜʦ 700 ʤ). 

ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʨʳʭʣʳʤʠ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʤʠ, ʥʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʡ 

ʶʨʳ ʠ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ, ʦʩʘʜʢʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʳʤʠ, ʛʣʠʥʠʩʪʦ-

ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʟʦʥʳ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʙʳʯʥʦ 

ʟʘʣʝʛʘʶʪ ʧʦʨʦʜʳ, ʩʦʭʨʘʥʠʚʰʠʝ ʪʝʢʩʪʫʨʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ, ʚʳʰʝ ï ʚ ʦʩʥʦʚʥʦʤ ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʢʘʦʣʠʥʦʚʳʝ ʛʣʠʥʳ. 

ʂʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʨʘʟʚʠʪʳ ʧʦ ʚʩʝʤ ʪʠʧʘʤ ʧʦʨʦʜ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʠ ʠʤʝʶʪ ʧʦ ʢʘʨʙʦʥʘʪʥʳʤ ʧʦʨʦʜʘʤ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʚʷʟʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʩʢʨʳʪʳʝ ʠʭ ʪʦʣʱʠʥʳ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʦʣʱʠʥ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʵʨʦʟʠʦʥʥʦ-ʢʘʨʩʪʦʚʳʤʠ 

ʧʦʥʠʞʝʥʠʤ̫ʠ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʟʦʥʘʤ ʠ 
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ʠʤʝʶʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ. ʇʦ ʵʬʬʫʟʠʚʥʳʤ ʧʦʨʦʜʘʤ ʦʥʠ ʠʤʝʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʤʝʥʴʰʫʶ ʪʦʣʱʠʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʅʘʢʦʥʝʮ, ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʪʝʨʨʠʛʝʥʥʳʤ ʧʦʨʦʜʘʤ ï ʢʦʥʛʣʦʤʝʨʘʪʘʤ, ʛʨʘʚʝʣʠʪʘʤ, 

ʧʝʩʯʘʥʠʢʘʤ, ʘʣʝʚʨʦʣʠʪʘʤ ʠ ʘʨʛʠʣʣʠʪʘʤ ï ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ 

ʛʣʠʥʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʨʠʯʥʝʚʳʭ, ʢʨʘʩʥʦʚʘʪʳʭ ʪʦʥʦʚ, ʧʣʘʩʪʠʯʥʳʤʠ, 

ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʩ ʦʙʣʦʤʢʘʤʠ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ. ɺʦʟʨʘʩʪ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʘʪʠʨʫʝʪʩʷ ʢʘʢ 

ʜʦʪʨʠʘʩʦʚʳʡ ʥʘ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʧʘʣʝʦʟʦʡʩʢʠʝ ʪʦʣʱʠ ʧʝʨʝʢʨʳʪʳ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʪʨʠʘʩʘ, ʠ ʤʝʟʦʟʦʡʩʢʠʡ, 

ʧʦʩʣʝʚʝʨʭʥʝʪʨʠʘʩʦʚʳʡ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ï ʧʦʟʜʥʷʷ ʶʨʘ ʠ ʥʠʞʥʠʡ ʤʝʣ ï 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʧʝʨʝʢʨʳʪʠʶ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʚʦʟʨʘʩʪʘ. 

ʉʠʘʣʣʠʪʥʳʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʨʘʟʚʠʪʳ ʧʦ ʢʠʩʣʳʤ ʠ ʫʤʝʨʝʥʥʦ-

ʢʠʩʣʳʤ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʧʦʨʦʜʘʤ, ʦʙʣʦʤʦʯʥʳʤ ʦʩʘʜʦʯʥʳʤ ʦʙʨʘʟʦʚʘʥʠ̫ ʤ ʠ 

ʧʘʨʘʩʣʘʥʮʘʤ ʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʧʨʦʬʠʣʴ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʵʪʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʤ ʪʠʧʦʤ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 60 

ʤ. 

ʌʝʨʨʠʪʥʦ-ʩʠʘʣʣʠʪʥʳʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʦʩʥʦʚʥʳʤ 

ʠ ʩʨʝʜʥʠʤ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʧʦʨʦʜʘʤ ʠ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʨʘʟʨʝʟʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʛʠʜʨʦʭʣʦʨʠʪʦʚʳʤ ʦʭʨʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʤ 

ʪʠʧʦʤ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʜʦʩʪʠʛʘʝʪ 40 ʤ). ɺ ʥʝʧʦʣʥʳʭ ʧʨʦʬʠʣʷʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʟʦʥ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʛʠʧʝʨʛʝʥʥʳʝ 

ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʤ, ʛʠʜʨʦʩʣʶʜʦʡ ʠ ʛʠʜʨʦʭʣʦʨʠʪʦʤ. 

ʂʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚʩʪʨʝʯʝʥʘ ʚʦ ʤʥʦʛʠʭ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʩʢʚ. ɺʂ-30, ɺʂ-34, ɺʂ-37, ɺʂ-40, ɺʂ-42, 

ɺʂ-46, ɺʂ-52-56, ʅʃ-1, ʅʏ-1 ʠ ʜʨ.). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ, ʚʩʢʨʳʪʘʷ ʩʢʚʘʞʠʥʘʤʠ, ʜʦʩʪʠʛʘʝʪ 80-100 ʤ 

(ʩʢʚ. ˉ 1 ʏʠʩʪʦʚʩʢʘ)̫, ʥʦ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 10-30 ʤ. 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘʜ ʢʠʩʣʳʤʠ ʵʬʬʫʟʠʚʘʤʠ 1,75 

ʛ/ʩʤ3, ʥʘʜ ʠʥʪʨʫʟʠʚʥʳʤʠ ʠ ʵʬʬʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʩʦʩʪʘʚʘ 1,95-1,97 ʛ/ʩʤ3, ʥʘʜ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ 2,02-2,09 ʛ/ʩʤ3, ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʧʣʦʪʥʦʩʪʠ 

ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. 

 

ʖʨʩʢʘʷ ʩʠʩʪʝʤʘ (J) 

 

ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʠʤʝʶʪ 

ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʟʘʣʝʛʘʶʪ ʚ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʚʧʘʜʠʥʘʭ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ 

ʦʩʘʜʢʘʤʠ ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ (ʪʶʤʝʥʩʢʘʷ ʩʚʠʪʘ) ʠ ʚʝʨʭʥʝʛʦ (ʪʘʙʦʨʠʥʩʢʘʷ 

ʩʚʠʪʘ) ʦʪʜʝʣʦʚ. 
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ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʤʥʦʛʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ 

ɼʫʚʘʥʢʫʣʴʩʢʦʤ, ɽʪʢʫʣʴʩʢʦʤ, ɹʝʨʝʟʦʚʩʢʦʤ ʠ ɹʨʦʜʦʢʘʣʤʘʢʩʢʦʤ ʦʧʦʨʥʳʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ. 

 

ʅʠʞʥʠʡ-ʩʨʝʜʥʠʡ ʦʪʜʝʣʳ (J1 p - J2 bt) 

ʊʶʤʝʥʩʢʘʷ ʩʚʠʪʘ (J1-2 tm) 

 

ʊʶʤʝʥʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ. ʧʦ ʩʢʚʘʞʠʥʝ 

ˉ 139-ʈ ʐʝʨʢʘʣʠʥʩʢʘʷ. ɺ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʚ 

ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʷʭ ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ï ʅʦʚʦ-

ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʡ, ɹʘʪʫʨʠʥʩʢʦʡ, ʄʘʷʢʩʢʦʡ, ʊʶʤʝʥʩʢʦʡ, ʂʫʨʪʘʤʳʰʩʢʦʡ, 

ʂʫʨʛʘʥʩʢʦʡ, ʗʣʳʤʩʢʦʡ, ʇʝʪʫʭʦʚʩʢʦʡ, ʂʨʫʪʘʣʠʥʩʢʦʡ. ɿʘʣʝʛʘʶʪ ʩ 

ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʧʦʨʦʜ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʦʮʚʝʪʥʳʤʠ ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ ʩ ʫʛʣʠʩʪʳʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʣʠʛʥʠʪʘ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ 

ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ. ɺ ʥʠʟʘʭ 

ʨʘʟʨʝʟʘ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ, ʛʨʘʚʠʡʥʳʝ ʠ 

ʤʝʣʢʦʛʘʣʝʯʥʠʢʦʚʳʝ ʧʨʦʩʣʦʠ, ʚ ʚʝʨʭʘʭ ʨʘʟʨʝʟʘ ï ʧʨʦʩʣʦʠ ʙʫʨʦʛʦ ʫʛʣʷ 

ʪʦʣʱʠʥʦʡ ʜʦ 0,5 ʤ (ʟʘ ʛʨʘʥʠʮʘʤʠ ʦʙʣʘʩʪʠ). 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʚʩʢʨʳʪʳ ʝʜʠʥʠʯʥʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ ɺʂ-36, ɿʣ-18, ʊʇ-2, ɺʂ-39 ʠ ʜʨ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦʨʦʜʘʤʠ: ʛʣʠʥʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʧʝʩʢʘʤʠ, ʧʨʠ ʵʪʦʤ ʛʣʠʥʳ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʨʘʟʨʝʟʝ. ʅʘʠʙʦʣʝʝ 

ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʦʡ ɺʂ-36 ʦʢʦʣʦ ʩ. 

ʅʘʛʦʨʩʢʦʝ ʇʨʠʪʦʙʦʣʩɹʢʦʛʦ ʨʘʡʦʥʘ. 

ɻʝʥʝʟʠʩ ʦʪʣʦʞʝʥʠʡ ï ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʡ (ʘʣʣʶʚʠʘʣʴʥʳʡ, 

ʦʟʝʨʥʳʡ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʡ), ʪ.ʝ. ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʨʘʟʥʦʛʦ ʪʠʧʘ ʦʟʝʨʥʳʭ 

ʚʦʜʦʝʤʘʭ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʟʦʥʘʭ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. 

ʅʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʩʚʠʪʳ ʫʢʘʟʳʚʘʝʪ 

ʥʘʣʠʯʠʝ ʧʨʦʧʣʘʩʪʢʦʚ ʙʫʨʦʛʦ ʫʛʣʷ ʪʦʣʱʠʥʦʡ ʜʦ 0,5 ʤ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʤʘʪʝʨʠʘʣʘ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʩʣʦʠ ʩʠʜʝʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ, ʢʦʥʢʨʝʮʠʠ ʠ ʞʝʣʚʘʢʠ ʧʠʨʠʪʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʨʦʚʦ-ʧ ʣrʴʮʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩ ʫʯʝʪʦʤ 

ʧʦʣʦʞʝʥʠʷ ʚ ʨʘʟʨʝʟʝ, ʚʦʟʨʘʩʪ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʘʣʝʥʩʢʦʤʫ-

ʙʘʪʩʢʦʤʫ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 51 ʜʦ 73 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 

ʢʨʦʚʣʠ ʦʪʣʦʞʝʥʠʡ ʦʪ 260 ʤ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʜʦ 1150 ʤ ʥʘ ʚʦʩʪʦʢʝ. 
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ʉʨʝʜʥʠʡïʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (J2-3) 

ʊʘʙʦʨʠʥʩʢʘʷ ʩʚʠʪʘ (J2-3 tb) 

 

ʊʘʙʦʨʠʥʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ɻ.ʅ. ʇʘʧʫʣʦʚʳʤ ʧʦ ʧʦʩ. ʊʘʙʦʨʳ. 

ɺʝʨʭʥʝʶʨʩʢʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʢʘʢ ʠ ʩʨʝʜʥʝʶʨʩʢʠʝ, ʥʝ ʠʤʝʶʪ 

ʠhʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʟʚʠʪʳ ʚ ʵʨʦʟʠʦʥʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʷʭ ï ʅʦʚʦ-ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʡ, ɹʘʪʫʨʠʥʩʢʦʡ, 

ʄʘʷʢʩʢʦʡ, ʊʶʤʝʥʩʢʦʡ, ʂʫʨʪʘʤʳʰʩʢʦʡ, ʗʣʳʤʩʢʦʡ, ʇʝʪʫʭʦʚʩʢʦʡ, 

ʂʨʫʪʘʣʠʥʩʢʦʡ, ɽʤʝʣʴʷʥʦʚʩʢʦʡ. ɿʘʣʝʛʘʝʪ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ 

ʥʘ ʧʦʨʦʜʘʭ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪr. ʆʩʘʜʢʠ ʚʩʢʨʳʪʳ ʨʷʜʦʤ ʩʢʚʘʞʠʥ: ɺʂ-36, ɺʂ-

39, ɺʂ-40 ʠ ʊʇ-2. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʪʘʙʦʨʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ 

ʢʘʦʣʠʥʠʪʦʚʳʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ (ʯʘʱʝ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ, 

ʦʯʝʥʴ ʨʝʜʢʦ ʩʝʨʦʮʚʝʪʥʳʤʠ) ʩ ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. 

ɻʣʠʥʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʝʩʯʘʥʳʝ, ʧʝʩʯʘʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʧʨʝʜʝʣʝʥ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʚ ʚʠʜʝ ʛʥʝʟʜ ʠ ʧʨʦʩʣʦʝʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʩʚʠʪʳ 

ʚʩʪʨʝʯʝʥ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʛʥʝʟʜ, ʣʠʥʟ ʠ ʤʘʣʦʤʦʱʥʳʭ 

ʧʨʦʩʣʦʝʚ ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ 

ʛʣʠʥʠʩʪʤr ʠ ʛʣʠʥʠʩʪʦ-ʩʠʜʝʨʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ. 

ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʶʨʳ ʟʘʣʝʛʘʶʪ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʥʘ 

ʧʦʨʦʜʘʭ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʠ 

ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʤʝʣʘ. ɻʨʘʥʠʮʘ 

ʤʝʞʜʫ ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʠ ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝʯʝʪʢʘʷ, ʙʝʟ 

ʩʣʝʜʦʚ ʚʠʜʠʤʦʛʦ ʧʝʨʝʨʳʚʘ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʚʘʨʴʠʨʫʝʪʩ ̫ʦʪ 235 

ʜʦ 1100 ʤ. 

ɻʝʥʝʟʠʩ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʡ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ. ʅʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʪʘʙʦʨʠʥʩʢʦʡ ʩʚʠʪʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨʘʭ ʠ ʨʝʢʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʡ. 

ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ çConiopteris 

hymenophelloidesè (Brongn.), çSew.è, Eboracia lobifera (Phill.) Thomè, çRap-

faelia diamensis Sew.è, ʢʘʨʧʦʠʜʘʤ çSelaginellites jurassica Dorof.è, 

çSchizolepis uralensis Dorof. ʝt Sveshn.è, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʩ 

ʜʦʤʠʥʘʥʪʘʤʠ çCyathidites sp.è, çGleicheniidites spp.è, çClassopollisè ʠ 

ʦʪʚʝʯʘʝʪ ʩʨʝʜʥʝʡ-ʧʦʟʜʥʝʡ ʶʨʝ (ʙʘʪʩʢʦʤʫ-ʦʢʩʬʦʨʜʩʢʦʤʫ ʷʨʫʩʘʤ). 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4 ʜʦ 118 ʤ. ʅʘʠʙʦʣʴʰʠʝ ʪʦʣʱʠʥʳ 

ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʊʇ-2 ï 66 ʤ; ɺʂ-36 ï 55 ʤ; ɺʂ-39 ï 118 ʤ. 

ʇʦ çʃʝʛʝʥʜʝ ɿʘʫʨʘʣʴʩʢʦʡ ʩʝʨʠʠè 1990 ʛ., ʚʦʟʨʘʩʪ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ 

ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʨʘʥʥʝʶʨʩʢʠʡ (ʧʣʠʥʩʙʘʭʩʢʠʡ ʠ ʪʘʨʩʢʠʡ ʷʨʫʩʳ), ʚʦʟʨʘʩʪ 

ʪʘʙʦʨʠʥʩʢʦʡ ʩʚʠʪʳ ï ʢʘʢ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʶʨʩʢʠʡ (ʢʝʣʣʦʚʝʡʩʢʠʡ ʠ 

ʦʢʩʬʦʨʜʩʢʠʡ ʷʨʫʩʳ). ɺ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ 

ʢʦʩʢʫʣʴʩʢʘʷ ʩʚʠʪʘ (ʦʢʩʬʦʨʜʩʢʠʡ-ʪʠʪʦʥʩʢʠʡ (ʚʦʣʞʩʢʠʡ) ʷʨʫʩʳ), 
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ʩʣʦʞʝʥʥʘʷ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʛʣʠʥʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ. 

 

ʄʝʣʦʚʘʷ ʩʠʩʪʝʤʘ (ʂ) 

 

ʆʪʣʦʞʝʥʠʷ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ 

ʦʪʜʝʣʦʚ. 

ɺ ʨʘʟʨʝʟʝ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʣʠʪʦʣʦʛʦ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: ʢʠʷʣʠʥʩʢʘʷ, ʚʠʢʫʣʦʚʩʢʘʷ ʠ ʭʘʥʪʳ-

ʤʘʥʩʠʡʩʢʘʷ ʩʚʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʠ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʦʩʘʜʢʘʤʠ. ɺ ʨʘʟʨʝʟʝ ʚʝʨʭʥʝʛʦ 

ʦʪʜʝʣʘ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʥʘʦʙʦʨʦʪ, ʧʨʝʦʙʣʘʜʘʶʪ ʤʦʨʩʢʠʝ ʬʘʮʠʠ, ʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʠʤʝʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʅʠʞʥʠʡ ʦʪʜʝʣ (K 1) 

ɺʘʣʘʥʞʠʥʩʢʠʡïʙʘʨʨʝʤʩʢʠʡ ʷʨʫʩʳ (K 1 v - br) 

ʂʠʷʣʠʥʩʢʘʷ ʩʚʠʪʘ (K1 kls) 

 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʦʩʘʜʢʠ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʠʤʝʶʪ ʰʠʨʦʢʦʛʦ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʟʘʣʝʛʘʁ ʪ ʚ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʧʨʝʩʩʠʷʭ ï ʅʦʚʦ-ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʡ, 

ɹʘʪʫʨʠʥʩʢʦʡ, ʄʘʷʢʩʢʦʡ, ʊʶʤʝʥʩʢʦʡ, ʂʫʨʛʘʥʩʢʦʡ, ʂʫʨʪʘʤʳʰʩʢʦʡ, 

ʗʣʳʤʩʢʦʡ, ʇʝʪʨʦʚʩʢʦʡ, ʂʨʫʪʘʣʠʥʩʢʦʡ, ɽʤʝʣʴʷʥʦʚʩʢʦʡ, ɺʘʩʠʣʴʢʦʚʩʢʦʡ, 

ʃʦʧʘʪʠʥʩʢʦʡ, ʖʜʠʥʩʢʦʡ, ɼʠʘʥʦʚʩʢʦʡ, ʅʦʚʦʩʝʨʛʠʝʚʩʢʦʡ, ʉʣʠʚʥʦʡ, ʖʞʥʦ-

ɼʫʙʨʦʚʠʥʩʢʦʡ. ɿʘʣʝʛʘʪʁ ʩ ʧʝʨʝʨʳʚʦʤ ʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜʘʭ 

ʪʘʙʦʨʠʥʩʢʦʡ ʩʚʠʪʳ ʠʣʠ ʩ ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʢʦʨʝ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʧʘʣʝʦʟʦʡʩʢʠʤ ʧʦʨʦʜʘʤ. 

ʆʥʠ ʚʩʢʨʳʪʳ ʤʥʦʛʠʤʠ ʩʢʚʘʞʠʥʘʤʠ: ʩʢʚ. ɺʂ-52, ɺʂ-53, ɺʂ-55, ʅɿʇ-

2 (ɹʨʦʜʦʢʘʣʤʘʢʩʢʠʡ ʧʨʦʬʠʣʴ), ʩʢʚ. ʅʂ-1, ʅʏ-1, ɺʂ-47 (ʂʫʨʛʘʥʩʢʠʡ 

ʧʨʦʬʠʣʴ), ʩʢʚ. ɺʂ-41, ɺʂ-46 (ɽʪʢʫʣʴʩʢʠʡ ʧʨʦʬʠʣʴ). ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʠ ʢʘʨʙʦʥʘʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʦ-

ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʣʦʭʦ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʠ ʩʣʘʙʦ ʦʢʘʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʙʨʝʢʯʠʡ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ; 

- ʧʝʩʪʨʦʪʘ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ï ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʨʦʜʳ ʨʘʟʥʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʦʪ ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʭ ʛʣʠʥ ʜʦ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ; 

- ʩʣʘʙʘʷ ʩʦʨʪʠʨʦʚʢʘ ʠ ʦʢʘʪʘʥʥʦʩʪʴ ʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʧʝʩʪʨʦʮʚʝʪʥʦʩʪʴ ʧʦʨʦʜ; 
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- ʧʦʣʠʤʠʢʪʦʚʦʩʪʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ (ʚ ʦʙʣʦʤʢʘʭ ʧʦʨʬʠʨʳ, 

ʜʘʮʠʪʳ, ʣʠʧʘʨʠʪʳ, ʘʥʜʝʟʠʪʳ, ʷʰʤʳ, ʢʚʘʨʮʠʪʳ, ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʩʣʘʥʮʳ, 

ʧʝʩʯʘʥʠʢʠ, ʘʨʛʠʣʣʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ); 

- ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʦʨʦʜ. 

ʆʪʣʦʞʝʥʠʷ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʛʣʠʥʘʭ 

ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠʣʠ ʣʦʞʘʪʩʷ ʥʘ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʨʦʜʳ 

ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʧʦʨʦʜ r ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʩʣʘʙʦ. ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʤʝʞʜʫ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɻʝʥʝʟʠʩ 

ʦʪʣʦʞʝʥʠʡ ï ʧʨʦʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʡ. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ 

ʩʚʠʪʳ 2,22 ʛ/ʩʤ3. ʉʨʝʜʥʷʷ ʪʦʣɦ ʠʥʘ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ ʨʘʚʥʘ 75 ʤ. ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 160 ʜʦ 900 ʤ. 

ʆʩʘʜʢʠ ʩʚʠʪʳ ʫʩʣʦʚʥʦ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʪʳʥʴʠʥʩʢʦʡ ʩʚʠʪʦʡ 

(ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ), ʩ ʣʝʫʰʠʥʩʢʦʡ ʠ ʚʝʨʭʘʤʠ ʘʣʷʩʦʚʩʢʦʡ 

ʩʚʠʪʳ (ʩʝʚʝʨʦ-ʟʘʧʘʜ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ), ʩ ʢʘʨʘʙʘʥʩʢʦʡ ʩʚʠʪʦʡ 

(ʶʛʦ-ʟʘʧʘʜ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ), ʚʳʜʝʣʝʥʥʦʡ ʚ 1967 ʛ. ʩʦ 

ʩʪʨʘʪʦʪʠʧʦʤ ʚ ʨʘʟʨʝʟʝ ʩʢʚ. ˉ 4-ʈ ʇʦʢʨʦʚʩʢʘʷ ʚ ʠʥʪʝʨʚʘʣʝ 1425-1237 ʤ (ʧʦ 

ɹʨʘʜʫʯʘʥʫ ʖ.ɺ., 1969 ʛ.). 

 

ɸʧʪʩʢʠʡ ʷʨʫʩ (K1 a) 

ɺʠʢʫʣʦʚʩʢʘʷ ʩʚʠʪʘ (K1 vk) 

 

ɺʠʢʫʣʦʚʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ. ʧʦ 

ʩʢʚʘʞʠʥʘʤ ɺʠʢʫʣʦʚʩʢʦʡ ʧʣʦʱʘʜʠ ʫ ʧʦʩ. ɺʠʢʫʣʦʚʦ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʪʘʢʞʝ ʥʝ ʠʤʝʶʪ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʥʦ ʚʩʝ-ʪʘʢʠ 

ʦʥʠ ʚʩʢʨʳʪʳ ʤʥʦʛʠʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʦʡʜʝʥʥʳʤʠ ʥʘ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ: ɹʨʦʜʦʢʘʣʤʘʢʩʢʦʤ, ʂʫʨʛʘʥʩʢʦʤ, ɹʝʨʝʟʦʚʩʢʦʤ, 

ɽʪʢʫʣʴʩʢʦʤ, ʘ ʪʘʢʞʝ ʩʢʚʘʞʠʥʘʤʠ ɺʦʩʪʦʯʥʦ-ʂʫʨʛʘʥʩʢʦʡ ɻʉʇ ʠ ʩʪʦʨʦʥʥʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ɿʘʣʝʛʘʝʪ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʥʘ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ 

ʧʘʣʝʦʟʦʡʩʢʠʤ ʧʦʨʦʜʘʤ ʠ ʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʛʣʠʥʠʩʪʳʤ ʠ ʩʠʜʝʨʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ, 

ʧʨʦʩʣʦʷʤʠ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʭ ʛʣʠʥ ʩ ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʥʳʤ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ, ʪʦʣʱʠʥʘ ʚʘʨʴʠʨʫʝʪʩ ̫ʦʪ 7 ʜʦ 98 ʤ, ʚ ʩʨʝʜʥʝʤ ï 78 

ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 300 ʜʦ 750 ʤ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʯʝʨʝʜʦʚʘʥʠʝ ʚ ʨʘʟʨʝʟʝ ʧʝʩʢʦʚ, ʘʣʝʚʨʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʛʣʠʥ; 

- ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʦʮʚʝʪʥʘʷ ʦʢʨʘʩʢʘ ʧʦʨʦʜ; 

- ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʧʨʦʩʣʦʝʚ ʣʠʛʥʠʪʘ; 

- ʛʣʠʥr, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʦʥʢʦʦʪʤʫʯʝʥʥʳʝ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-

ʢʘʦʣʠʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ; 

- ʢʚʘʨʮʝʚʳʡ ʩʦʩʪʘʚ ʧʝʩʢʦʚ; 
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- ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʦʩʣʦʝʚ ʩʠʜʝʨʦʣʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ 

ʩʠʜʝʨʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ, ʩʠʜʝʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʛʣʠʥ. 

ʅʘʢʦʧʣʝʥʠʝ ʩʝʨʦʮʚʝʪʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʢʦʚ ʚʠʢʫʣʦʚʩʢʦʡ 

ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʟʝʨʥʳʭ ʚʦʜʦʝʤʘʭ ʠ ʨʝʢʘʭ, ʣʘʛʫʥʘʭ ʠ ʟʘʣʠʚʘʭ, ʚʝʩʴʤʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚ ʖʞʥʦʤ ɿʘʫʨʘʣʴʝ, ʠʩʧʳʪʘʚʰʝʤ ʤʝʜʣʝʥʥʦʝ ʧʦʛʨʫʞʝʥʠʝ. 

ʕʪʦʪ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʨʘʚʥʠʥʫ, 

ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʥʫʶ ʠ ʟʘʣʝʩʝʥʥʫʶ. ʆʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʣʫʞʠʣʘ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɺ ʛʣʠʥʘʭ ʚʳʜʝʣʝʥʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʩʧʦʨʳ çGleicheniaceaeè ʠ çSchizaeaceaeè, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʘʧʪʘ. ʀʟ ʛʦʣʦʩʝʤʝʥʥʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ çPodozamitesè, çPseudopicea magnifica 

Bolch.è, çP. variabiliformis Bolch.è, çPicea exiliodes Bolch.è, çPseudopinus 

pergrandis Bolchè. ʇʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʳʣʴʮʘ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ (ʜʦ 9,5 

%) ï çCastaneaè, çQuercitesè, çProtoquercusè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʠ 

ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʜʘʪʠʨʫʝʪʩʷ ʩʨʝʜʥʠʤïʧʦʟʜʥʠʤ ʘʧʪʦʤ. 

ɸʥʘʣʦʛʘʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʩʝʚʝʨʦ-ʩʦʩʴʚʠʥʩʢʘʷ ʩʚʠʪʘ (ʇʦʣʷʨʥʳʡ ʠ 

ʇʨʠʧʦʣʷʨʥʳʡ ʋʨʘʣ), ʥʠʞʥʷʷ ʯʘʩʪʴ ʣʝʥʴʢʦʚʩʢʦʡ ʩʚʠʪʳ (ʶʞʥʘʷ ʯʘʩʪʴ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ), ʪʘʣʜʳʢʩʢʘʷ ʩʚʠʪʘ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ 

ʊʫʨʛʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ), ʩʠʥʘʨʩʢʘʷ ʩʚʠʪʘ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʋʨʘʣʘ). 

 

ɸʣʴʙʩʢʠʡ ʷʨʫʩ (K 1 al) 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ ʩʚʠʪʘ (K1 hm) 

 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ ʩʚʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʣʠʪʦʩʪʨʘʪʦʥʘ 

ʙʳʣʘ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ., ʦʧʠʩʘʥʘ ʧʦ ʨʘʟʨʝʟʫ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʳ (ʠʥʪʝʨʚʘʣ 1376,0-1662,0 ʤ), 

ʧʨʦʙʫʨʝʥʥʦʡ ʫ ʛ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʤʝʣʢʦʚʦʜʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʠʤʝʶʪ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ. 

ʆʥʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʥʝʤʥʦʛʠʭ: ɺʂ-30, ɺʂ-41 ʠ ɺʂ-44. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʧʦʨʦʜʳ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʠ ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʦʜʥʦʨʦʜʥʳʤʠ, 

ʧʣʦʪʥʳʤʠ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʫʛʣʠʩʪʦʛʦ ʜʝʪʨʠʪʘ, ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʧʦʣʝʚʦʰʧʘʪ-

ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʩ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʛʥʝʟʜ. ʈʝʜʢʦ 

ʦʪʤʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ (0,2-1,1 ʤ) ʧʨʦʩʣʦʠ ʦʦʣʠʪʦʚʳʭ ʞʝʣʝʟʥʳʭ ʨʫʜ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ; 

- ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʡ ʩʦʩʪʘʚ ʛʣʠʥ ʩ ʧʨʠʤʝʩʴʶ ʫʛʣʠʩʪʦʛʦ 

ʜʝʪʨʠʪʘ; 

- ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʡ ʩʦʩʪʘʚ ʧʝʩʯʘʥʦʡ ʠ ʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ, ʩʪʨʘʪʦʥ ʟʘʣʝʛʘʝʪ ʧʦʚʩʝʤʝʩʪʥʦ ʩʦʛʣʘʩʥʦ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ, ʘ ʧʝʨʝʢʨʳʚʘʝʪʩʷ 
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ʩʦʛʣʘʩʥʦ ʦʪʣʦʞʝʥʠʷʤʠ ʫʚʘʪʩʢʦʡ ʩʚʠʪʳ. ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʳʤ ʩʧʝʢʪʨʘʤ ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʷʤ ʤʠʢʨʦʬʘʫʥʳ. ɺ ʛʣʠʥʘʭ ʠʟ ʦʧʦʨʥʳʭ 

ʩʢʚʘʞʠʥ ʚʜrʝʣʷʶʪʩʷ ʜʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨʦʚʳʭ ʙʠʦʭʨʦʥʘ: ʥʠʞʥʠʝ 

ʩʣʦʠ ʩ çAmmobaculites fragmentariusè ʠ ʚʝʨʭʥʠʝ ʩʣʦʠ ʩ ʢʦʤʧʣʝʢʩʦʤ 

çVerneuilinoides borealis assanoviensisè, ʫʩʪʦʡʯʠʚʦ ʧʨʦʩʣʝʞʠʚʘʶʱʠʝʩʷ ʧʦ 

ʣʘʪʝʨʘʣʠ (ʕ.ʆ. ɸʤʦʥ, 2004 ʛ.). ʆʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺʦʟʨʘʩʪ ʥʠʞʥʠʭ ʩʣʦʝʚ ï 

ʨʘʥʥʠʡ(?)-ʩʨʝʜʥʠʡ ʘʣʴʙ, ʚʝʨʭʥʠʭ ï ʩʨʝʜʥʠʡ (?)-ʧʦʟʜʥʠʡ ʘʣʴʙ. ʉʨʝʜʥʷʷ 

ʪʦʣʱʠʥʘ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 64 ʤ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 250 

ʜʦ 600 ʤ. 

ʂ ʘʥʘʣʦʛʘʤ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ ʩʚʠʪʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʨʝʜʥʶʶ ʯʘʩʪʴ 

ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ (ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ), 

ʩʨʝʜʥʶ  ʁ ʯʘʩʪʴ ʣʝʥʴʢʦʚʩʢʦʡ ʩʚʠʪʳ (ʶʞʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ), ʯʘʩʪʠʯʥʦ ʪʘʣʜʳʢʩʢʫ  ʁ ʩʚʠʪʫ (ʊʫʨʛʘʡʩʢʠʡ ʧʨʦʛʠʙ), 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫ  ʁ ʯʘʩʪʴ ʩʠʥʘʨʩʢʦʡ ʩʚʠʪʳ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʉʨʝʜʥʝʛʦ 

ʋʨʘʣʘ). 

 

ɺʝʨʭʥʠʡ ʦʪʜʝʣ (K2) 

ʉʝʥʦʤʘʥʩʢʠʡ ʷʨʫʩ (K2 s) 

ʋʚʘʪʩʢʘʷ ʩʚʠʪʘ (K2 uv) 

 

ʋʚʘʪʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ. ʩʦ 

ʩʪʨʘʪʦʪʠʧʦʤ ʧʦ ʨʘʟʨʝʟʫ ʋʚʘʪʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʳ (ʠʥʪʝʨʚʘʣ 1054 - 1328 

ʤ) ʫ ʧʦʩ. ʋʚʘʪ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʚʘʪʩʢʘʷ ʩʚʠʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʝ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ. 

ʆʪʣʦʞʝʥʠʷ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ ʦʧʨʝʩʥʝʥʥʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʫʚʘʪʩʢʦʡ ʩʚʠʪʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʩʢʨʳʪʳ ʧʦʯʪʠ ʚʩʝʤʠ 

ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ (ʢʨʦʤʝ ʩʢʚ. ɺʂ-41, ɺʂ-44 ï ɽʪʢʫʣʴʩʢʠʡ ʧʨʦʬʠʣʴ) 

[76]. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʧʝʧʝʣʴʥʦ-

ʩʝʨʳʤʠ ʧʣʠʪʯʘʪʳʤʠ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ, 

ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩ ʘʣʝʚʨʠʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ. 

ʅʘʙʣʶʜʘʶʪʩʷ ʧʨʦʩʣʦʠ ʧʝʩʢʘ, ʧʝʩʯʘʥʠʢʦʚ, ʜʠʩʧʝʨʩʥʦʝ ʫʛʣʠʩʪʦʝ ʚʝʱʝʩʪʚʦ, 

ʚʢʣʶʯʝʥʠʷ ʤʘʨʢʘʟʠʪʘ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 15 ʜʦ 140 ʤ, ʚ 

ʩʨʝʜʥʝʤ 67 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 120 ʜʦ 517 ʤ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʪʦʥʢʦʩʣʦʠʩʪʦʩʪʴ ʛʣʠʥ ʩʦ ʩʢʦʧʣʝʥʠʷʤʠ ʘʣʝʚʨʠʪʘ ʠ ʫʛʣʠʩʪʦʛʦ 

ʜʝʪʨʠʪʘ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʥʘʩʣʦʝʥʠʷ; 

- ʫʯʘʩʪʢʘʤʠ ʪʦʥʢʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʠ ʛʣʠʥ, ʠ ʘʣʝʚʨʠʪʦʚ ʚ ʚʠʜʝ 

çʩʣʦʡʢʠè; 

- ʧʝʧʝʣʴʥʦ-ʩʝʨʘʷ ʦʢʨʘʩʢʘ; 

- ʥʘʣʠʯʠʝ ʧʨʦʩʣʦʝʚ ʩʠʜʝʨʠʪʦʣʠʪʦʚ; 

- ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʡ ʩʦʩʪʘʚ ʛʣʠʥ 
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ʅʘʠʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʚ ʩʢʚʘʞʠʥʘʭ: ɺʂ-52, ɺʂ-53, 

ʅɼʄ-1, ʊʇ-2, ʊʇ-3, ʊʇ-4 ʠ ʜʨ. ɿʘʣʝʛʘʶʪ ʧʦʨʦʜʳ ʩʚʠʪʳ ʚ ʦʩʥʦʚʥʦʤ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʥʘ ʛʣʠʥʠʩʪʳʭ ʦʩʘʜʢʘʭ ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ 

ʩʚʠʪʳ, ʠ ʚ ʦʯʝʥʴ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʪʣʦʞʝʥʠʷ ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ 

ʩʚʠʪʳ ʚʳʧʘʜʘʶʪ ʠʟ ʨʘʟʨʝʟʘ, ʩ ʨʘʟʤʳʚʦʤ (ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ) ʥʘ 

ʦʪʣʦʞʝʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ. 

ʉʚʝʨʭʫ ʦʩʘʜʢʠ ʫʚʘʪʩʢʦʡ ʩʚʠʪʳ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ 

ʧʦʨʦʜʘʤʠ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʠʣʠ ʩ 

ʥʝʩʦʛʣʘʩʠʝʤ. ʀʟ ʛʣʠʥ ʧʘʣʠʥʦʣʦʛʦʤ ʃ.ɸ. ʇʴʷʥʢʦʚʦʡ ʚʳʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʩ ʩʫʙʜʦʤʠʥʘʥʪʦʡ çMatoniaceaeè. ɺʦʟʨʘʩʪ 

ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ 

ʩʝʥʦʤʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʝʥʦʤʘʥʩʢʠʡ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʫʚʘʪʩʢʦʡ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʙʨʝʞʥʦ-

ʤʦʨʩʢʦʛʦ ʦʧʨʝʩʥʝʥʥʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʉʚʠʪʘ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ 

ʚʝʨʭʘʤʠ ʤʳʩʦʚʩʢʦʡ ʠ ʥʠʟʘʤʠ ʤʫʛʘʡʩʢʦʡ ʩʚʠʪʳ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʋʨʘʣʘ), 

ʩ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʦʡ ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ), ʟʘʤʝʱʘʝʪʩʷ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ ʰʝʪʠʨʛʠʟʩʢʦʡ 

ʩʚʠʪʳ K2 scht (ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ ʠ ʊʫʨʛʘʡʩʢʠʡ ʧʨʦʛʠʙ). 

ʐʝʪʠʨʛʠʟʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ɽ.ʇ. ɹʦʡʮʦʚʦʡ, ɸ.ʉ. ɺʝʨʭʦʚʩʢʠʤ ʠ 

ʅ.ʂ. ʆʚʝʯʢʠʥʳʤ (1956 ʛ.) ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʧʦ ʨ. ʐʝʪ-ʀʨʛʠʟ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʫʨʛʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʆʪʣʦʞʝʥʠʷ ʰʝʪʠʨʛʠʟʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʝʨʦʮʚʝʪʥʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ, ʨʝʞʝ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʣʠʛʥʠʪ ʠ ʦʙʠʣʴʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʜʝʪʨʠʪ. 

 

ʊʫʨʦʥʩʢʠʡ ʷʨʫʩ (K2 t) 

ʂʫʟʥʝʮʦʚʩʢʘʷ ʩʚʠʪʘ (K2 kz) 

 

ɻʣʫʙʦʢʦʚʦʜʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʫʨʦʥʩʢʦʤ ʚʝʢʝ, ʩʣʘʛʘʶʪ ʢʫʟʥʝʮʦʚʩʢʫʶ ʩʚʠʪʫ, 

ʠʤʝʶʱʫʶ ʰʠʨʦʢʦʝ ʧʣʦʱʘʜʥʦʝ ʨʘʟʚʠʪʠʝ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ, ʧʨʦʡʜʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ. 

ʂʫʟʥʝʮʦʚʩʢʘʷ ʩʚʠʪʘ ʚʜrʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ. ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʚ 

ʂʫʟʥʝʮʦʚʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʝ (ʠʥʪʝʨʚʘʣ 408-435 ʤ). 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʙʝʡʜʝʣʣʠʪʦʚʳʤʠ ʠ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ-ʙʝʡʜʝʣʣʠʪʦʚʳʤʠ ʣʠʩʪʦʚʘʪʳʤʠ ʛʣʠʥʘʤʠ ʟʝʣʝʥʦʚʘʪʦ- ʠ 

ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʦʜʥʦʨʦʜʥʳʤʠ, ʫʯʘʩʪʢʘʤʠ ʘʤʬʠʪʠʩʪʳʤʠ, ʩʣʦʠʩʪʳʤʠ ʠ 

ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ, ʩ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ, ʯʝʰʫʝʡ ʨʳʙ, ʩ ʧʨʠʤʝʩʴʶ ʩʣʶʜʳ 

(ʛʥʝʟʜʦʦʙʨʘʟʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ) ʠ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤʠ ʤʘʨʢʘʟʠʪʘ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʛʣʠʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʠʤʝʩʴ ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʘʣʝʚʨʠʪʘ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ 

ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ. 
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ɺ ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʠʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʙʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, 

ʩʦʜʝʨʞʘʱʠʡ ʨʘʟʥʦʟʝʨʥʠʩʪʳʡ ʛʣʠʥʠʩʪʳʡ ʛʨʘʚʠʡʥʳʡ ʧʝʩʦʢ ʛʣʘʫʢʦʥʠʪ-

ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʷʞʝʥʠʷ ʬʦʩʬʦʨʠʪʘ, ʛʘʣʴʢʠ, ʢʚʘʨʮʘ, ʙʦʢʩʠʪʘ ʠ 

ʬʦʩʬʦʨʠʪʘ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʟʨʝʟʝ ʛʣʠʥ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ 

ʦʣʠʚʢʦʚʳʤ ʦʪʪʝʥʢʦʤ; 

- ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʛʣʠʥ; 

- ʫʟʦʨʯʘʪʘʷ ʪʝʢʩʪʫʨʘ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʭʦʜʘʤʠ 

ʠʣʦʝʜʦʚ; 

- ʦʙʠʣʠʝ ʩʪʷʞʝʥʠʡ ʤʘʨʢʘʟʠʪʘ; 

- ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʘʫʪʠʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʠʨʠʪʘ ʠ 

ʤʘʨʢʘʟʠʪʘ; 

- ʥʘʣʠʯʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʤʝʣʢʠʭ ʩʪʷʞʝʥʠʡ ʬʦʩʬʦʨʠʪʘ. 

ʅʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʜʣʷ ʩʚʠʪʳ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʳ 

ʧʦʥʠʞʝʥʥʳʝ ʚʳʜʝʨʞʘʥʥʳʝ ʫʜʝʣʴʥʳʝ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʷ (3,5 ʆʤ*ʤ) ʠ 

ʧʦʚrhʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ (ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʥʘ 

ʫʨʦʚʥʝ 9 ʤʢʈ/ʯ). ɹʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʠʯʘʝʪʩʷ ʣʦʢʘʣʥɹʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʘʥʦʤʘʣʠʷʤʠ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʣʦʤʢʦʚ ʬʦʩʬʦʨʠʪʦʚ. 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 10 ʜʦ 54 ʤ, ʩʨʝʜʥʷʷ ï 26 ʤ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ: ɺʂ-36, ɺʂ-39, ɺʂ-41,  

ɺʂ-52. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʚʘʨʴʠʨʫʝʪʩ ̫ʦʪ 150 ʜʦ 460 ʤ. 

ʆʪʣʦʞʝʥʠʷ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ ʩʚʝʨʭʫ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʩʘʜʢʘʤʠ 

ʢʘʤʳʰʣʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʥʝʩʦʛʣʘʩʠʝʤ. 

ʂʫʟʥʝʮʦʚʩʢʘʷ ʩʚʠʪʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʵʧʠʧʘʣʝʦʟʦʡʩʢʦʡ ʧʣʠʪʳ. ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʥʘ ʧʝʨʝʭʦʜʠʪ ʚ 

ʜʦʨʦʞʢʦʚʩʢʫʶ ʩʚʠʪʫ, ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʘ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʯʘʩʪʠʯʥʦ ʤʫʛʘʡʩʢʘʷ ʩʚʠʪʘ, ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʛʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ï ʘʪ̫ʩʢʘʷ 

ʩʚʠʪʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʆʪʣʦʞʝʥʠʷ ʘʷʪʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʦʨʦʰʦ 

ʧʨʦʤrʪʳʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʳʤʠ ʙʝʣʳʤʠ ʠ ʞʝʣʪʦʚʘʪʳʤʠ ʧʝʩʢʘʤʠ ʩ 

ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ ʥʘʢʣʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʉʨʝʜʠ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʣʠʥʟʳ ʛʣʘʫʢʦʥʠʪʦʚʦ-ʢʚʘʨʮʝʚʳʭ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʘʣʝʚʨʠʪʦʚ ʠ 

ʘʣʠʚʨʠʪʠʩʪʳʭ ʛʣʠʥ. ʇʦʩʣʝʜʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʠ ʚ 

ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ. ɺ ʢʨʦʚʣʝ ʨʘʟʚʠʪʳ ʨʞʘʚʦ-ʙʫʨʳʝ ʞʝʣʝʟʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ 

ʠ ʣʠʥʟʳ ʦʦʣʠʪʦʚʳʭ, ʞʝʣʝʟʥʳʭ ʨʫʜ. 

ʆʪʣʦʞʝʥʠʷ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ɺ ʥʘʯʘʣʝ ʪʫʨʦʥʩʢʦʛʦ ʚʝʢʘ ʥʘʯʘʣʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ ʵʪʘʧ ʚ ʧʨʝʜʝʣʘʭ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʤʦʨʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ 

ʙʦʣʴʰʝʡ ʝʝ ʯʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʡ ʦʙʣʘʩʪʠ ɿʘʫʨʘʣʴʷ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʠ ʦʪʣʘʛʘʣʘʩʴ ʦʜʥʦʦʙʨʘʟʥʘʷ ʪʦʣʱʘ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʢʫʟʥʝʮʦʚʩʢʦʡ 

ʩʚʠʪʳ. 
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ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʬʘʫʥʝ ʬʦʨʘʤʠʥʠʬʝʨ ʠ 

ʨʘʜʠʦʣʷʨʠʡ, ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ. ɺ ʧʦʨʦʜʘʭ ʩʦʜʝʨʞʘʪʩʷ 

ʢʦʤʧʣʝʢʩʳ ʨʘʜʠʦʣʷʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ çCenosphaera magna Grig.è, ʠ 

ʬʦʨʘʤʠʥʠʬʝʨʳ çDictyomitra pyramidalis Grig.è, çGaudryina filiformis 

Berth.è, ʷʚʣʷʶʱʠʝʩ̫ ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʣʷ ʪʫʨʦʥʩʢʦʛʦïʥʠʟʦʚ ʢʦʥʴʷʢʩʢʦʛʦ 

ʷʨʫʩʦʚ. 

ɸʥʘʣʦʛʘʤʠ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʜʦʨʦʞʢʦʚʩʢʘʷ ʩʚʠʪʘ K 2 dr 

(ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ), ʯʘʩʪʠʯʥʦ ʤʫʛʘʡʩʢʘʷ 

ʩʚʠʪʘ K 2 mg (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʋʨʘʣʘ), ʘʷʪʩʢʘʷ ʩʚʠʪʘ K 2 at (ʊʫʨʛʘʡʩʢʠʡ 

ʧʨʦʛʠʙ). ɼʦʨʦʞʢʦʚʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ɸ.ɸ. ɹʫʣʳʥʢʠʥʦʡ, ʅ.ʀ. 

ɹʘʡʙʘʨʦʜʩʢʠʭ ʠ ɸ.ʅ. ʈʝʟʘʥʦʚʳʤ ʚ 1964 ʛ. ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʚ ʢʦʣʦʥʢʦʚʦʡ 

ʩʢʚʘʞʠʥʝ 23-ʢ (ʠʥʪʝʨʚʘʣ 365-250 ʤ), ʧʨʦʙʫʨʝʥʥʦʡ ʚ ʨʘʡʦʥʝ ʦʟ. ɼʦʨʦʞʢʦʚʘ, 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ʄʫʛʘʡʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʥʘ ʉʚʝʨʜʣʦʚʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʚ 1956 ʛ. ʩʦ 

ʩʪʨʘʪʦʪʠʧʦʤ ʚ ʤʫʛʘʡʩʢʦʡ ʛʨʫʧʧʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʞʝʣʝʟʥʳʭ ʨʫʜ ʚ 

ɸʣʘʧʘʝʚʩʢʦʤ ʨʘʡʦʥʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɸʷʪʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʇ.ʃ. ɹʝʟʨʫʢʦʚʳʤ, ʅ.ʀ. ɸʨʭʘʥʛʝʣʴʩʢʠʤ, ɼ.ɼ. 

ʊʦʧʦʨʢʦʚʳʤ ʠ ʄ.ʈ. ʋʟʙʝʢʦʚʳʤ ʚ 1956 ʛ. ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʥʘ ʨ. ɸʷʪʝ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʫʨʛʘʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

 

ʂʦʥʴʷʢʩʢʠʡ-ʩʘʥʪʦʥʩʢʠʡ ʷʨʫʩʳ (K 2 k-K 2 st) 

ʂʘʤʳʰʣʦʚʩʢʘʷ ʩʚʠʪʘ (ʂ2 ʢm) 

 

ʂʘʤʳʰʣʦʚʩʢʘʷ ʩʚʠʪʘ (ʂ2 km) ʚʳʜʝʣʝʥʘ ʨʘʙʦʯʝʡ ʢʦʤʠʩʩʠʝʡ ʧʦ 

ʫʚʷʟʢʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʉʠʙʠʨʠ ʠ ʋʨʘʣʘ ʚ 1956 ʛ. ʠ ʥʘʟʚʘʥʘ ʧʦ ʛ. 

ʂʘʤʳʰʣʦʚʫ. ʄʝʣʢʦʚʦʜʥʳʝ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʘʤʳʰʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʨʘʟʚʠʪʳ ʟʜʝʩʴ ʚ ʚʠʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʡ ʧʦʣʦʩʳ, ʥʦ ʚʩʢʨʳʪʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʤʠ ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʆʥʘ ʫʚʝʨʝʥʥʦ ʢʘʨʪʠʨʫʝʪʩʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ɻʀʉ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʘʱʝ ʚʩʝʛʦ ʧʝʩʯʘʥʦʡ ʬʘʮʠʝʡ ï 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ 

ʘʣʝʚʨʦʣʠʪʳ ʩ ʛʣʠʥʠʩʪʳʤ, ʦʧʘʣʦʚʦ-ʛʣʠʥʠʩʪʳʤ ʠ ʛʣʠʥʠʩʪʦ-ʠʟʚʝʩʪʢʦʚʠʩʪʳʤ 

ʮʝʤʝʥʪʦʤ. ʇʦʨʦʜʳ ʯʘʩʪʦ ʧʨʦʥʠʟʘʥʳ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ, ʟʘʧʦʣʥʝʥʥʳʤʠ ʙʦʣʝʝ 

ʩʚʝʪʣʳʤ ʧʝʩʯʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ (çʫʟʦʨʯʘʪʘʷè ʪʝʢʩʪʫʨʘ), ʚʩʪʨʝʯʘʶʪʩʷ 

ʩʢʦʧʣʝʥʠʷ ʨʳʙʴʝʡ ʯʝʰʫʠ, ʧʠʨʠʪʘ (ʯʘʱʝ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʠʛʦʣʦʯʝʢ), ʞʝʣʚʘʢʠ 

ʬʦʩʬʦʨʠʪʦʚ, ʦʨʛʘʥʦʛʝʥʥʳʡ ʜʝʪʨʠʪ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʠʟʨʝʜʢʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʙʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʞʝʣʚʘʢʘʤʠ ʬʦʩʬʦʨʠʪʘ, 

ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʤ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ ʧʝʩʢʦʤ ʠ ʛʨʘʚʠʝʤ ʛʣʘʫʢʦʥʠʪ-

ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʛʘʣʴʢʘʤʠ ʢʚʘʨʮʘ ʠ ʢʨʝʤʥʠ̫ . ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʥʝʚʝʣʠʢʘ 

ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 25 ʤ, ʩʨʝʜʥʷʷ ï 11 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ 

ʜʦʩʪʠʛʘʝʪ 120-480 ʤ. 

ʂʦʥʪʘʢʪ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ ʛʣʠʥʘʤʠ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ ʠʤʝʝʪ 

ʜʚʦʡʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ ï ʩ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʠʣʠ ʨʝʟʢʠʤʠ (ʧʨʠ 
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ʥʘʣʠʯʠʠ ʙʘʟʘʣʴʥʦʛʦ ʩʣʦʷ). ʂʘʤʳʰʣʦʚʩʢʘʷ ʩʚʠʪʘ ʩʚʝʨʭʫ ʧʝʨʝʢʨʳʚʘʝʪʩʷ 

ʦʩʘʜʢʘʤʠ ʟʘʡʢʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʨʝʟʢʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʠ ʩʦ ʩʣʝʜʘʤʠ ʧʝʨʝʨʳʚʘ. 

ʅʘʢʦʧʣʝʥʠʝ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʘʤʳh ʣʦʚʩʢʘʷ 

ʩʚʠʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤ ʘʥʘʣʦʛʦʤ ʠʧʘʪʦʚʩʢʦʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʙʝʨʝʟʦʚʩʢʦʡ ʩʚʠʪ (ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ), ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʛʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ʟʘʤʝʱʘʝʪʩʷ ʥʠʟʘʤʠ ʵʛʠʥʩʘʡʩʢʦʡ ʩʚʠʪʳ. 

ʀʧʘʪʦʚʩʢʘʷ ʩʚʠʪʘ (K2 up) ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ. ʩʦ 

ʩʪʨʘʪʦʪʠʧʦʤ ʧʦ ʩʢʚʘʞʠʥʘʤ ʀʧʘʪʦʚʩʢʦʡ ʧʣʦʱʘʜʠ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɹʝʨʝʟʦʚʩʢʘʷ ʩʚʠʪʘ (K2 br) ʚʳʜʝʣʝʥʘ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1954 ʛ. ʩʦ 

ʩʪʨʘʪʦʪʠʧʦʤ ʚ ʨʘʟʨʝʟʝ ɹʝʨʝʟʦʚʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʳ. 

ɺʦʟʨʘʩʪ ʩʪʨʘʪʦʥʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʨʫʢʦʚʦʜʷʱʠʤ ʚʠʜʘʤ 

ʬʦʨʘʤʠʥʠʬʝʨ çDiscorbis sibiricus Dain.è, ʨʘʜʠʦʣʷʨʠʡ çDictyomitra striata 

Lipmanè ʠ ʦʩʪʨʘʢʦʜ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ, ʧʨʠʥʷʪ ʢʘʢ 

ʧʦʟʜʥʝʢʦʥʴʷʢʩʢʠʡ. 

 

ʉʘʥʪʦʥʩʢʠʡ ï ʢʘʤʧʘʥʩʢʠʡ ʷʨʫʩʳ (K2 st - K2 km) 

ɿʘʡʢʦʚʩʢʘʷ ʩʚʠʪʘ (K2 zk) 

 

ɿʘʡʢʦʚʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʚ 1962 ʛ. ʨʘʙʦʯʝʡ ʢʦʤʠʩʩʠʝʡ ʤʝʣʦʚʦʡ 

ʩʝʢʮʠʠ ʥʘ ʋʨʘʣʴʩʢʦʤ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʩʦʚʝʱʘʥʠʠ 

ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʧʦ ʩʢʚʘʞʠʥʘʤ ʫ ʧʦʩ. ɿʘʡʢʦʚʦ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʦʨʩʢʠʝ ʦʩʘʜʢʠ ʩʘʥʪʦʥ-ʢʘʤʧʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʟʘʡʢʦʚʩʢʫʶ 

ʩʚʠʪʫ, ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʧʣʦʱʘʜʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʩʢʨʳʪʳ ʚʩʝʤʠ 

ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. ɺ ʝʝ ʩʦʩʪʘʚʝ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʧʦʜʩʚʠʪʳ. ʅʠʞʥʷʷ 

ʧʦʜʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʦʢʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʦʧʦʢʘʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʳʤʠ ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʢʨʝʤʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ. 

ʇʝʩʯʘʥʠʢʠ ʯʘʩʪʦ ʩ çʫʟʦʨʯʘʪʦʡè ʪʝʢʩʪʫʨʦʡ ʟʘ ʩʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ 

ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʧʘʣ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʤʠ ʠ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ ʩʝʨʦʛʦ ʠ ʟʝʣʝʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. 

ʆʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 

ʤʦʨʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʚ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʝ (ʤʝʣʢʦʚʦʜʥʦ-

ʧʨʠʙʨʝʞʥʦʤʦʨʩʢʦʡ) ʚ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʧʨʝʦʙʣʘʜʘʶʪ ʦʧʦʢʠ ʩʝʨʳʝ ʠ ʪʝʤʥʦ-

ʩʝʨʳʝ, ʠʥʦʛʜʘ ʦʢʨʝʤʥʝʥʥʳʝ, ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʝʚʨʠʪʦʚʦʛʦ 

ʠ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ (ʛʣʫʙʦʢʦʚʦʜʥʦʤʦʨʩʢʘʷ) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʘʤʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʤʠ, ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩ 

ʛʣʠʥʠʩʪʳʤʠ ʦʧʦʢʘʤʠ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʜʝʣʝʥʠʝ ʥʘ ʜʚʝ ʧʦʜʩʚʠʪʳ; 
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- çʫʟʦʨʯʘʪʦʩʪʴè ʧʦʨʦʜ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʭʦʜʘʤʠ 

ʠʣʦʝʜʦʚ; 

- ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʢʚʘʨʮʝʚʦʛʦ ʛʨʘʚʠʷ ʠ ʩʪʷʞʝʥʠʡ 

ʬʦʩʬʦʨʠʪʦʚ; 

- ʦʧʘʣʦʚʳʡ, ʦʧʘʣ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʡ ʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʡ 

ʩʦʩʪʘʚ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ. 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 17 ʜʦ 112 ʤ, ʚ ʩʨʝʜʥʝʤ ï 72 ʤ. ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʚʘʨʴʠʨʫʝʪʩ ̫ʚ ʧʨʝʜʝʣʘʭ 110-420 ʤ. 

ʆʪʣʦʞʝʥʠʷ ʟʘʡʢʦʚʩʢʦʡ ʩʚʠʪʳ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʦʩʘʜʢʘʤʠ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʠ 

ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ ʢʘʤʳʰʣʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʨʘʟʤʳʚʦʤ 

(ʩ ʨʝʟʢʠʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ). ɺʦʟʨʘʩʪ ʟʘʡʢʦʚʩʢʦʡ ʩʚʠʪʳ 

ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʢʦʤʧʣʝʢʩʫ ʬʦʨʘʤʠʥʠʬʝʨ 

çSpiroplectammina lata Zasp.è, çS. senonana Latickerè, çHaplophragmoides 

spp.è, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʘʥʪʦʥʘ. 

ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʙʝʨʝʟʦʚʩʢʦʡ ʩʚʠʪʦʡ ʠ, ʚʦʟʤʦʞʥʦ, 

ʩ ʥʠʟʘʤʠ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ (ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʧʣʠʪʘ), ʩ ʥʠʟʘʤʠ 

ʬʝʜʶʰʠʥʩʢʦʡ ʩʚʠʪʳ (ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʋʨʘʣʘ ʠ ɿʘʧʘʜʥʦʛʦ ɿʘʫʨʘʣʴʷ), ʩ 

ʵʛʠʥʩʘʡʩʢʦʡ ʩʚʠʪʦʡ (ʊʫʨʛʘʡʩʢʠʡ ʧʨʦʛʠʙ) ʠ ʫʩʪʴ-ʤʘʥʴʠʥʩʢʦʡ ʩʚʠʪʦʡ 

(ʇʨʠʧʦʣʷʨʥʳʡ ʋʨʘʣ). 

ʌʝʜʶʰʠʥʩʢʘʷ ʩʚʠʪʘ (K2 fd) ʚʳʜʝʣʝʥʘ ʨʘʙʦʯʝʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʫʚʷʟʢʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʉʠʙʠʨʠ ʠ ʋʨʘʣʘ ʚ 1956 ʛ. ʚ ʨʘʡʦʥʝ ʂʫʰʤʫʨʫʥʘ ʠ 

ɸʷʪʘ. 

ʕʛʠʥʩʘʡʩʢʘʷ ʩʚʠʪʘ (ʂ2 egn) ʚʳʜʝʣʝʥʘ ɽ.ʇ. ɹʦʡʮʦʚʦʡ, ɸ.ʉ. 

ɺʝʨʭʦʚʩʢʠʤ ʠ ʅ.ʂ. ʆʚʝʯʢʠʥʳʤ ʚ 1956 ʛ. ʉʪʨʘʪʦʪʠʧ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ 

ʙʫʨʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʕʛʠʥʩʘʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʫʨʛʘʡʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʩʚʠʪʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ. 

 

ʄʘʘʩʪʨʠʭʪʩʢʠʡïʜʘʪʩʢʠʡ ʷʨʫʩʳ (K2 m - 1 d)       

ɻʘʥʴʢʠʥʩʢʘʷ ʩʚʠʪʘ (K 2 - 1 gn)  
 

ɿʘʚʝʨʰʘʝʪʩʷ ʚʝʨʭʥʝʤʝʣʦʚʦʡ ʨʘʟʨʝʟ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʤʦʨʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪ-ʜʘʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʜʝʣʝʥʥʳʤʠ ʚ 

ʛʘʥʴʢʠʥʩʢʫʶ ʩʚʠʪʫ. ɻʘʥʴʢʠʥʩʢʘʷ ʩʚʠʪʘ (K2 gn) ʚʳʜʝʣʝʥʘ ɸ.ʂ. ɹʦʛʜʘʥʦʚʠʯʝʤ 

ʚ 1944 ʛ. ʢʘʢ ʩʣʦʠ ʧʦ ʩʢʚʘʞʠʥʝ ʥʘ ʩʪʘʥʮʠʠ ɻʘʥʴʢʠʥʦ ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʧʦʟʜʥʝʝ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʳʤ ʚ 1955 ʛ. ʧʝʨʝʚʝʜʝʥʘ ʚ ʨʘʥʛ ʩʚʠʪʳ. 

ʇʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʨʝʜʠ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʦʥʠ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʧʣʦʱʘʜʥʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʚʩʢʨʳʪʳ ʚʩʝʤʠ ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʩʚʠʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʠ ʤʝʨʛʝʣʷʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ ʩ 

ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʛʣʠʥʘʤʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʤʠ, ʠʥʦʛʜʘ 

ʦʧʦʢʦʚʠʜʥʳʤʠ. ɺ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʝʝ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ (ʪʨʠ ʧʘʯʢʠ), 
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ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʚʩʝʭ ʨʘʟʨʝʟʦʚ (ʩ ʥʝʙʦʣʴʰʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ): ʚʝʨʭʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʤʠ ʤʝʨʛʝʣʷʤʠ, ʩʨʝʜʥʷʷ ʯʘʩʪʴ ï 

ʦʧʦʢʦʚrʤʠ ʤʝʨʛʝʣʷʤʠ, ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʧʣʦʪʥʳʤʠ, ʩ ʨʘʢʦʚʠʩʪʳʤ ʠʟʣʦʤʦʤ. 

ʅʠʟʳ ʩʣʦʞʝʥʳ ʧʝʩʯʘʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʠ ʩʣʦʠʩʪʳʤʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʤʠ 

ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʤʠ (ʠʥʦʛʜʘ ʦʧʦʢʦʚʠʜʥʳʤʠ) ʛʣʠʥʘʤʠ. ʂʦʥʪʘʢʪʳ ʤʝʞʜʫ 

ʧʘʯʢʘʤʠ ʩʦʛʣʘʩʥʳʝ, ʣʠʥʝʡʥʳʝ, ʠʥʦʛʜʘ ʨʝʟʢʠʝ; ʚ ʛʣʠʥʘʭ ʠ ʤʝʨʛʝʣʷʭ ʯʘʩʪʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʥʝʟʜʦʦʙʨʘʟʥʳʝ ʩʢʦʧʣʝʥʠʷ ʠ ʣʠʥʟʳ ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʳʭ 

ʘʣʝʚʨʠʪʦʚ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ: 

- ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʦʨʦʜ; 

- ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʟʨʝʟʝ ʤʝʨʛʝʣʝʡ; 

- ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʫʥʳ ʧʝʣʝʮʠʧʦʜ, ʛʘʩʪʨʦʧʦʜ, 

ʤʦʨʩʢʠʭ ʝʞʝʡ, ʠʥʦʮʝʨʘʤʦʚ, ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʜʨ.; 

- ʢʘʣʴʮʠʪ ʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ 

ʤʠʥʝʨʘʣʦʚ. 

ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʬʘʫʥʦʡ, ʪʠʧʠʯʥʦʡ 

ʜʣʷ ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ ʠ ʜʘʪʩʢʦʛʦ ʷʨʫʩʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʄʦʨʩʢʦʡ ʤʠʢʨʦʬʠʪʦʧʣʘʥʢʪʦʥ (ʮʠʩʪʳ 

ʜʠʥʦʬʣʘʛʝʣʣʷʪ) ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩʣʘʙʦʢʘʨʙʦʥʘʪʥʳʭ ʨʘʟʥʦʩʪʷʭ ʛʘʥʴʢʠʥʩʢʦʡ 

ʩʚʠʪʳ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʨʘʟʨʝʟ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʦʡ ɺʂ-49 

(ʂʫʨʛʘʥʩʢʠʡ ʧʨʦʬʠʣʴ), ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 2,5 ʢʤ ʦʪ ʩ. ʉʪʝʧʥʦʛʦ 

ʄʘʢʫʰʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʟʜʝʩʴ ʨʘʚʥʘ 95 ʤ. 

ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 108 ʤ. ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩ ̫ʦʪ 50 ʜʦ 250 ʤ. 

ɻʘʥʴʢʠʥʩʢʘʷ ʩʚʠʪʘ ʰʠʨʦʢʦ ʨʘʟʚʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ, ʚ ʊʫʨʛʘʡʩʢʦʤ ʧʨʦʛʠʙʝ ʝʝ ʘʥʘʣʦʛʦʤ ʷʚʣʷʝʪʩʷ 

ʞʫʨʘʚʣʝʚʩʢʘʷ ʩʚʠʪʘ. 

ɾʫʨʘʚʣʝʚʩʢʘʷ ʩʚʠʪʘ (ʂ2 gr). ʚʳʜʝʣʝʥʘ ɽ.ʇ. ɹʦʡʮʦʚʦʡ, ɸ.ʉ. 

ɺʝʨʭʦʚʩʢʠʤ ʠ ʅ.ʂ. ʆʚʝʯʢʠʥʳʤ ʚ 1956 ʛ. ʧʦ ʦʙʥʘʞʝʥʠʶ ʚ ʧʦʩ. ɾʫʨʘʚʣʝʚʢʝ, 

ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʫʨʛʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. 

 

ʂʘʡʥʘʟʦʡʩʢʘʷ ʵʨʘʪʝʤʘ (KZ ) 

ʇʘʣʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ (  ) 
 

ɺʳʰʝ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ ʪʦʣʱʘ 

ʧʘʣʝʦʛʝʥʦʚʳʭ ʠ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʦʙʱʝʡ ʪʦʣʱʠʥʦʡ 150-237 ʤ. ʕʪʠ 

ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʠ ʚʩʢʨʳʪʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. 
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ʇʘʣʝʦʮʝʥʦʚʳʡ ʦʪʜʝʣ ( 1 ) 

ʄʦʥʪʩʢʠʡ ʠ ʪʘʥʝʪʩʢʠʡ ʷʨʫʩʳ 

 

ʊʘʣʠʮʢʘʷ ʩʚʠʪʘ ( 1 tl) ʚʳʜʝʣʝʥʘ ɿ.ʊ. ɸʣʝʩʢʝʨʦʚʦʡ ʠ ʊ.ʀ. ʆʩʳʢʦ ʚ 

1955 ʛ. ʫ ʜʝʨ. ʊʘʣʠʮʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʚʠʪʘ ʨʘʟʚʠʪʘ 

ʧʦʚʩʝʤʝʩʪʥʦ. ɿʘʣʝʛʘʝʪ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʧʦʨʦʜʘʭ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʩ 

ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʩʝʨʦʚʩʢʦʡ ʩʚʠʪʳ 

ʨʘʥʥʝʵʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʜʝʨʞʘʥʥʦʡ 

ʪʦʣʱʝʡ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʙʝʡʜʝʣʣʠʪʦʚʳʭ ʛʣʠʥ, ʯʘʩʪʦ ʩ 

ʧʨʠʤʝʩʴʶ ʢʚʘʨʮʝʚʦʛʦ ʘʣʝʚʨʠʪʘ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʩʣʦʠʩʪʦʩʪʠ, ʩʦ 

ʩʪʷʞʝʥʠʷʤʠ ʤʘʨʢʘʟʠʪʘ, ʩ ʭʦʜʘʤʠ ʠʣʦʝʜʦʚ, ʦʨʛʘʥʦʛʝʥʥʳʤ ʜʝʪʨʠʪʦʤ. ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ï ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʠ ʛʥʝʟʜʘ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ 

ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʛʣʠʥʠʩʪʳʤ ʠ ʦʧʘʣʦʚʦ-

ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ. 

ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʧʦ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʠ ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʤʫ ʢʦʤʧʣʝʢʩʫ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʪʠʧʠʯʥʦ ʤʦʨʩʢʠʝ 

ʤʝʣʢʦʚʦʜʥʳʝ. ɸʥʘʣʦʛʘʤʠ ʪʘʣʠʮʢʦʡ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʤʘʨʩʷʪʩʢʘʷ ʠ 

ʠʚʜʝʣʴʩʢʘʷ ʩʚʠʪʳ (ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ), 

ʨʷʚʢʠʥʩʢʘʷ ʠ ʧʨʝʩʥʦʚʩʢʘʷ ʩʚʠʪ r(ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ). 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 30-50 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ 

ʚʘʨʴʠʨʫʝʪʩ ̫ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20 ʜʦ 190 ʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʛʣʠʥʳ ʪʘʣʠʮʢʦʡ 

ʩʚʠʪʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ ʥʘ ʇʝʨʰʠʥʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʘʤʥʷ ʚ ɼʘʣʤʘʪʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʦʥʠ 

ʤʝʩʪʘʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʪʨʠʘʩʦʚʳʭ ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʘʭ 

(ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʭ) ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʥʠʞʥʝʵʦʮʝʥʦʚʳʤʠ ʦʧʦʢʘʤʠ ʩʝʨʦʚʩʢʦʡ ʩʚʠʪʳ. 

 

ʕʦʮʝʥʦʚʳʡ ʦʪʜʝʣ (2) 

ʅʠʞʥʠʡ ʧʦʜʦʪʜʝʣ (2
1) 

ʊʘʥʝʪʩʢʠʡ ʠ ʠʧʨʩʢʠʡ ʷʨʫʩʳ 

 

ʉʝʨʦʚʩʢʘʷ ʩʚʠʪʘ (1-2 sr) ʚʳʜʝʣʝʥʘ ɸ.ʇ. ʉʠʛʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 

1956 ʛ. ʫ ʛ. ʉʝʨʦʚ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. ʉʚʠʪʘ ʨʘʟʚʠʪʘ 

ʧʦʚʩʝʤʝʩʪʥʦ. ʅʝʩʦʛʣʘʩʥʦ (ʩ ʨʘʟʤʳʚʦʤ) ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʠʥʘʭ ʪʘʣʠʮʢʦʡ 

ʩʚʠʪʳ. ʉʣʦʞʝʥʘ ʦʧʦʢʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʦʧʦʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

çʫʟʦʨʯʘʪʳʭè ʛʣʘʫʢʦʥʠʪ-ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʥʘ ʢʨʝʤʥʠʩʪʦʤ ʮʝʤʝʥʪʝ. 

ʎʚʝʪ ʧʦʨʦʜ ʦʪ ʩʝʨʦʛʦ ʜʦ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʨʝʜʢʦ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʡ. ɺ 

ʦʧʦʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʭʦʜʳ ʠʣʦʝʜʦʚ ʠ ʯʝʰʫʷ ʨʳʙ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ, ʧʝʨʝʭʦʜʥʦʡ ʢ ʜʠʘʪʦʤʠʪʘʤ ʠʨʙʠʪʩʢʦʡ ʩʚʠʪʳ, ʧʦʷʚʣʷʶʪʩʷ 

ʧʨʦʩʣʦʠ ʛʣʠʥʠʩʪʳʭ ʦʧʦʢ ʠ ʜʠʘʪʦʤʠʪʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʨʘʟʚʠʪʳ 

ʛʨʘʚʠʡ ʠ ʛʘʣʴʢʘ. ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʣʝʛʘʥʠʝʤ ʝʝ ʤʝʞʜʫ 
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ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʘʣʠʮʢʦʡ ʠ 

ʠʨʙʠʪʩʢʦʡ ʩʚʠʪ, ʘ ʪʘʢʞʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʷʤ ʝʜʠʥʠʯʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʠ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ 

ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ 

ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʦʡ ʣʶʣʠʥʚʦʨʩʢʦʡ ʩʚʠʪʳ (ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʘʷ ʧʣʠʪʘ, ʉʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ). 

ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʩʝʨʦʚʩʢʦʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 46 ʤ, ʜʦʩʪʠʛʘʷ ʜʦ 

90-100 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩ ̫ʦʪ 10 ʜʦ 180 ʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʦʢʠ ʩʝʨʦʚʩʢʦʡ ʩʚʠʪʳ ʩ 

ʧʨʦʩʣʦʷʤʠ ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʭ ʘʣʝʚʨʠʪʦʚ ʦʙʥʘʞʘʶʪʩʷ ʚ ʙʦʨʪʘʭ 

ʢʘʨʴʝʨʘ ʥʘ ʇʝʨʰʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʘʤʥʷ ʚ 

ɼʘʣʤʘʪʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

 

ʉʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣ r( 2
2-3) 

ʀʧʨʩʢʠʡ ʠ ʣʶʪʝʮʢʠʡ ʷʨʫʩʳ 

 

ʀʨʙʠʪʩʢʘʷ ʩʚʠʪʘ (2 ir) ʚʳʜʝʣʝʥʘ ɸ.ʇ. ʉʠʛʦʚʳʤ ʚ 1956 ʛ. ʧʦ ʨ. 

ʀʨʙʠʪ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. ʉʚʠʪʘ ʨʘʟʚʠʪʘ 

ʧʦʚʩʝʤʝʩʪʥʦ. ɺ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ (ʨʨ. ʊʦʙʦʣ, ʀʩʝʪʴ, ʄʠʘʩʩ) 

ʦʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʧʦʜ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɿʘʣʝʛʘʝʪ ʥʘ 

ʦʪʣʦʞʝʥʠʷʭ ʩʝʨʦʚʩʢʦʡ ʩʚʠʪʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ. ɺʳʜʝʣʷʶʪ ʚ 

ʨʘʟʨʝʟʝ ʪʨʠ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʶʶ, ʩʨʝʜʥʶʶ ʠ ʚʝʨʭʥʶʶ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʜʠʘʪʦʤʠʪʘʤʠ ʩ 

ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʦʧʦʢ. ʄʝʩʪʘʤʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʩʣʦʠ ʪʨʝʧʝʣʦʚ ʩʝʨʦʛʦ ʠ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʘ ʪʘʢʞʝ ʛʣʘʫʢʦʥʠʪ-

ʢʚʘʨʮʝʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨrʝ ʛʣʠʥʠʩʪʳʝ ʜʠʘʪʦʤʠʪʳ ʠ ʜʠʘʪʦʤʦʚʳʝ 

ʛʣʠʥʳ. 

ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʡ ʨʘʜʠʦʣʷʨʠʡ ʠ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʚʝʨʭʥʝʡ 

ʧʦʜʩʚʠʪʦʡ ʣʶʣʠʥʚʦʨʩʢʦʡ ʩʚʠʪʳ (ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʧʣʠʪʘ, ʉʝʚʝʨʥʳʡ 

ʂʘʟʘʭʩʪʘʥ). ʊʦʣʱʠʥʘ ʠʨʙʠʪʩʢʦʡ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ ʜʦ 100 ʤ. ɻʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʠʟʤʝʥʷʝʪʩ ̫ ʦʪ 10 ʜʦ 30 ʤ ʥʘ ʟʘʧʘʜʝ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʚ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ï ʜʦ 100-130 ʤ. 

 

ɺʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣ ( 2
3 ) ï ʥʠʞʥʠʡ ʧʦʜʦʪʜʝʣ  

ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʦʪʜʝʣʘ (  3
1 ) 

ʃʶʪʝʮʢʠʡïʧʨʠʘʙʦʥʩʢʠʡ ʷʨʫʩʳ 

 

ʏʝʛʘʥʩʢʘʷ ʩʚʠʪʘ (ʪʘʚʜʠʥʩʢʘʷ; 2-3 ļg) ʚʳʜʝʣʝʥʘ ʆ.ʉ. ɺʷʣʦʚʳʤ ʚ 1930 

ʛ. ʥʘ ʨ. ʏʝʛʘʥ ʚ ʇʨʠʘʨʘʣʴʝ. ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʯʝʛʘʥʩʢʦʡ ʩʚʠʪʳ ʟʘʚʝʨʰʘʶʪ 

ʨʘʟʨʝʟ ʪʠʧʠʯʥʳʭ ʤʦʨʩʢʠʭ ʦʩʘʜʢʦʚ. ʆʥʘ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʙʦʨʪʘʭ 

ʜʦʣʠʥ ʨʝʢ ʄʠʘʩʩ, ʀʩʝʪʴ, ʊʦʙʦʣ ʠ ʠʭ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ. ʂʦʥʪʘʢʪ ʩ 



64 
 

ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʠʨʙʠʪʩʢʦʡ ʩʚʠʪʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ 

ʠʣʠ ʨʝʟʢʠʡ, ʙʝʟ ʚʠʜʠʤʳʭ ʩʣʝʜʦʚ ʨʘʟʤʳʚʘ. ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʦʜʥʦʦʙʨʘʟʥʦʡ ʧʦ 

ʩʦʩʪʘʚʫ ʪʦʣʱʝʡ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʣʠʩʪʦʚʘʪʳʭ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-

ʙʝʡʜʝʣʣʠʪʦʚʳʭ ʛʣʠʥ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʣʠʥʳ ʞʝʣʪʳʝ, ʩʝʨʦ-ʞʝʣʪʳʝ. 

ʉʣʦʠʩʪʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʪʦʥʢʠʤʠ (0,5-2,0 ʤʤ, ʨʝʞʝ ʜʦ 10,0 ʤʤ) 

ʧʨʦʩʣʦʡʢʘʤʠ ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʦʛʦ ʘʣʝʚʨʠʪʘ. ɺ ʛʣʠʥʘʭ ʦʪʤʝʯʘʶʪʩʷ 

ʩʪʷʞʝʥʠʷ ʩʠʜʝʨʠʪʘ ʠ ʙʫʨʦʛʦ ʧʝʩʯʘʥʠʢʘ (ʠʥʦʛʜʘ ʨʘʟʤʝʨʦʤ 1,0 ʭ 0,2 ʤ), ʘ 

ʪʘʢʞʝ ʤʘʨʢʘʟʠʪʘ, ʢʨʠʩʪʘʣʣʳ ʠ ɦʝʪʢʠ ʛʠʧʩʘ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʩʣʦʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ ʩ 

ʧʨʠʤʝʩʴʶ ʩʣʶʜʳ ʠ ʛʣʘʫʢʦʥʠʪʘ. 

ɺʳʰʝ ʯʝʛʘʥʩʢʦʡ ʩʚʠʪʳ ʟʘʣʝʛʘʝʪ ʪʦʣʱʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ï ʢʫʨʪʘʤʳʰʩʢʘʷ (3 kr), ʩʚʝʪʣʠʥʩʢʘʷ (N1 sv) ʠ ʢʫʩʪʘʥʘʡʩʢʘʷ (N2 ks) ʩʚʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʠ ʚʩʢʨʳʪʳ ʤʥʦʛʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. 

ʇʦʨʦʜʳ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʯʝʛʘʥʩʢʠʝ ʛʣʠʥʳ, ʯʘʩʪʦ ʟʘʣʝʛʘʶʪ ʥʘ ʥʠʭ ʩ 

ʨʘʟʤʳʚʦʤ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʨʝʟʳ ʩ ʧʦʩʪʝʧʝʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʢ 

ʦʪʣʦʞʝʥʠʷʤ ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʳ. ɺ ʪʘʢʠʭ ʨʘʟʨʝʟʘʭ ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʯʝʛʘʥʩʢʦʡ ʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʚ ʢʫʨʛʘʥʩʢʠʝ ʩʣʦʠ ʪʦʣʱʠʥʦʡ 5-7 ʤ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʣʠʩʪʦʚʘʪʳʭ ʛʣʠʥ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦ ʩʪʷʞʝʥʠʷʤʠ ʩʠʜʝʨʠʪʘ, 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ ʠ ʧʦʣʝʚʦʰʧʘʪʦ-

ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ.  

ɺʦʟʨʘʩʪ ʯʝʛʘʥʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ, ʧʦ 

ʭʘʨʘʢʪʝʨʥʳʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʠ ʬʘʫʥʝ. ɺ ʛʣʠʥʘʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʟʫʙʳ ʘʢʫʣ, ʘ ʚ ʙʫʨʳʭ ʩʪʷʞʝʥʠʷʭ ʧʝʩʯʘʥʠʢʘ ï 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʨʘʢʦʚʠʥʳ ʧʝʣʝʮʠʧʦʜ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 90 ʤ. 

 

ʆʣʠʛʦʮʝʥʦʚʳʡ ʦʪʜʝʣ (3) 

 

ɺʳʜʝʣʝʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʦʣʠʛʦʮʝʥʦʚʦʤʫ ʦʪʜʝʣʫ, ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʜʥʦʟʥʘʯʥʦ. 

ɺ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʚ ʩʦʩʪʘʚʝ ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʦʪʜʝʣʘ 

ʚʳʜʝʣʷʝʪʩʷ ʢʫʨʪʘʤʳʰʩʢʘʷ ʩʚʠʪʘ ʩʨʝʜʥʝʛʦ ʦʣʠʛʦʮʝʥʘ ʠ ʥʘʫʨʟʫʤʩʢʘʷ ʩʚʠʪʘ 

ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ. 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʪʦʣʱʫ ʩʣʦʞʥʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ 

ʘʣʝʚʨʠʪʦʚ ʠ ʛʣʠʥ ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʠʟʥʘʢʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʬʘʮʠʡ ʧʦ ʝʝ ʦʙʲʝʤʫ. ʕʪʘ 

çʪʦʣʱʘè ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʢʘʢ ʧʦʟʜʥʝʦʣʠʛʦʮʝʥʦʚʳʤʠ çʞʫʨʘʚʩʢʠʤʠè, ʪʘʢ ʠ 

ʨʘʥʥʝ-ʩʨʝʜʥʝʦʣʠʛʦʮʝʥʦʚʳʤʠ ʥʦʚʦ-ʤʠʭʘʡʣʦʚʩʢʠʤʠ ʠ ʘʪʣʳʤʩʢʠʤʠ ʩʧʦʨʦʚʦ-
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ʧʳʣʴʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʩʪʨʦʛʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʠʚʷʟʢʠ. ʕʪʦ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʣʠʛʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. 

 

ʉʨʝʜʥʠʡ ʧʦʜʦʪʜʝʣ ( 3
2 ) 

ʈʶʧʝʣʴʩʢʠʡ ʠ ʭʘʪʪʩʢʠʡ ʷʨʫʩʳ 

 

ʂʫʨʪʘʤʳʰʩʢʘʷ    ʩʚʠʪʘ    (3 kr)    ʚʧʝʨʚʳʝ   ʦʧʠʩʘʥʘ   ʚ ʢʘʯʝʩʪʚʝ 

ʛʦʨʠʟʦʥʪʘ  ʅ.ʂ. ɺʳʩʦʮʢʠʤ  ʚ  1896 ʛ. ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʧʝʩʯʘʥʦʛʦ ʷʨʫʩʘè. 

ʂʘʢ  ʩʚʠʪʘ  ʚʳʜʝʣʝʥʘ   ɸ.ʇ. ʉʠʛʦʚʳʤ  ʠ  ɺ.ʉ. ʐʫʙʦʤ ʚ 1963 ʛ. ʧʦ ʨʝʢʝ 

ʠ ʛʦʨʦʜʫ ʂʫʨʪʘʤʳʰ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ (ʢ ʟʘʧʘʜʫ ʦʪ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʨ. ʊʦʙʦʣ), ʛʜʝ ʨʘʟʚʠʪʘ ʧʦʚʩʝʤʝʩʪʥʦ, ʩʧʣʦʰʥʳʤ 

ʯʝʭʣʦʤ, ʩʣʘʛʘʷ ʤʝʞʜʫʨʝʯʴʷ (ʢʨʦʤʝ ʨʝʯʥʳʭ ʜʦʣʠʥ). ɺʩʢʨʳʚʘʝʪʩʷ ʢʘʨʴʝʨʘʤʠ, 

ʚʳʝʤʢʘʤʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʟʝʨʥʳʭ ʠ ʜʝʣʴʪʦʚʳʭ ʬʘʮʠʷʭ, 

ʦʜʥʘʢʦ ʚ ɿʘʫʨʘʣʴʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʠʙʨʝʞʥʦʤʦʨʩʢʠʝ 

ʬʘʮʠʠ ʪʷʞʝʣʳʭ ʧʝʩʢʦʚ, ʦʙʨʘʟʫʶʱʠʝ ʩʧʣʦʰʥʦʡ ʧʦʢʨʦʚ. ʂʫʨʪʘʤʳʰʩʢʘʷ 

ʩʚʠʪʘ ʟʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʪʘʚʜʠʥʩʢʦʡ 

ʩʚʠʪʳ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʛʨʘʚʠʡʥʠʢʦʚ, ʛʘʣʝʯʥʠʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ 

ʦʩʥʦʚʘʥʠʠ. ʇʝʨʝʢʨʳʚʘʝʪʩʷ ʥʝʩʦʛʣʘʩʥʦ ʩ ʨʘʟʤʳʚʦʤ ʪʫʨʪʘʩʩʢʦʡ ʩʚʠʪʦʡ ʥʘ 

ʚʦʩʪʦʢʝ, ʤʠʦʮʝʥʦʚʳʤʠ, ʠʣʠ ʧʣʠʦʮʝʥʯʝʪʚʝʨʪʠʯʥʳʤʠ, ʦʪʣʦʞʝʥʠʷʤʠ ʥʘ 

ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ: 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʤ ʠ ʛʣʠʥʠʩʪʳʤ. 

ʇʝʨʚʳʡ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʤʠ (ʩʚʝʪʣʦ- ʠ 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ), ʭʦʨʦʰʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ ʠ ʘʣʝʚʨʠʪʘʤʠ. ʇʦ ʩʦʩʪʘʚʫ ʧʨʝʦʙʣʘʜʘʶʪ ʢʚʘʨʮʝʚʳʝ, ʚ ʧʦʜʯʠʥʝʥʠʠ 

ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʝ ʠ ʩʣʶʜʠʩʪʦ-ʢʚʘʨʮʝʚʳʝ ʨʘʟʥʦʩʪʠ. 

ɺʪʦʨʦʡ ʢʦʤʧʣʝʢʩ ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥ ʢ ʥʠʟʘʤ ʨʘʟʨʝʟʘ ʢʫʨʪʘʤʳʩhʢʦʡ 

ʩʚʠʪʳ ʠ ʩʣʦʞʝʥ ʰʦʢʦʣʘʜʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʤʠ, 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʣʠʩʪʦʚʘʪʳʤʠ, ʧʣʠʪʯʘʪʳʤʠ ʠ 

ʤʘʩʩʠʚʥʳʤʠ ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ, ʚ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʧʝʩʯʘʥʠʩʪʳʤʠ ʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ ʠ ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʥʫʶ ʜʨʝʚʝʩʠʥʫ 

ʩ ʦʪʧʝʯʘʪʢʘʤʠ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ, ʩʪʷʞʝʥʠʷ ʧʠʨʠʪʘ ʠ ʤʘʨʢʘʟʠʪʘ. ʉʦʩʪʘʚ 

ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʢʘʢ ʛʣʠʥʠʩʪʳʭ, ʪʘʢ ʠ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʦʜʥʦʪʠʧʝʥ: 

ʠʣʴʤʝʥʠʪ, ʨʫʪʠʣ, ʣʝʡʢʦʢʩʝʥ, ʮʠʨʢʦʥ. ʄʝʩʪʘʤʠ ʩʨʝʜʠ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ 

ʩʦʜʝʨʞʘʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ, ʦʙʨʘʟʫʷ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʠʪʘʥ-ʮʠʨʢʦʥʠʝʚʳʭ ʨʫʜ. 

ʇʘʣʝʦʬʘʮʠʘʣʴʥʳʝ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʛʣʠʥʠʩʪʳʤʠ ʠ ʧʝʩʯʘʥʳʤʠ 

ʨʘʟʥʦʩʪʷʤʠ ʦʪʤʝʯʘʶʪʩʷ ʢʘʢ ʧʦ ʨʘʟʨʝʟʫ, ʪʘʢ ʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʛʣʠʥʠʩʪʳʝ 

ʦʪʣʦʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʠʟʘʤ ʩʚʠʪʳ. 
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ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʩʣʝʜʫʶʱʠʝ: ʯʘʩʪʘʷ 

ʪʦʥʢʘʷ (0,1-1,0 ʜʦ 3,0-5,0 ʩʤ) ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ (ʨʝʞʝ ʢʦʩʘʷ) ʩʣʦʠʩʪʦʩʪʴ; 

ʢʦʨʠʯʥʝʚʳʡ, ʩʝʨʳʡ, ʪʝʤʥʦ-ʩʝʨʳʡ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʡ ʮʚʝʪ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʛʦʣʫʙʦʛʦ ʠ ʩʠʥʝʛʦ); ʭʨʫʧʢʦʩʪʴ ʧʦʨʦʜ (ʤʝʩʪʘʤʠ ʪʦʥʢʦʧʣʠʪʯʘʪʘʷ 

ʦʪʜʝʣʴʥʦʩʪʴ); ʥʘʣʠʯʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ. 

ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʤʧʣʝʢʩʫ ʦʣʠʛʦʮʝʥʦʚʳʭ 

ʬʦʨʘʤʠʥʠʬʝʨ: çAnomalina sp.è, çCibicides khanabadensis Mjassnikovaè, çC. 

bornemanii N. Bykovaè, çC. aff. nikolaevi Lipmanè, çProteonina sp.è, çHap-

lophragmoides sp.è, çGaudryina aff. gracilis Gusman and Laimingè, 

çVerneuilina sp.è; ʢʦʤʧʣʝʢʩʘʤ ʩʧʦʨ ʠ ʧʳʣʴʮʳ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʛʠʜʨʦʩʣʶʜʠʩʪʳʭ ʛʣʠʥ, ʚ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ: çPicea sp.è, çPinus 

sp.è, çTsuga sp.è, çInglas sp.è, çBetula sp.è, çCarpinus sp.è, çCastanea sp.è, 

çQvercus sp.è, çUlmus sp.è, çNyssa sp.è, çLiquidambar sp.è ʠ ʜʨ. ɺ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʘʣʝʦʢʦʤʧʣʝʢʩʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʩʚʠʪʳ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʳʭ 

ʩʦʦʙʱʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʣʘʛʫʥʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʦʩʪʘʚʰʠʭʩʷ ʧʦʩʣʝ 

ʫʰʝʜʰʝʛʦ ʧʘʣʝʦʤʦʨʷ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʙʨʝʞʥʳʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʟʝʨʘʭ. 

ʊʦʣʱʠʥʘ ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪʩ ̫ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 40 ʤ, ʟʘʣʝʛʘʝʪ ʢʨʦʚʣʷ ʩʚʠʪʳ ʥʘ ʛʣʫʙʠʥʝ ʥʝ 

ʙʦʣʝʝ 5 ʤ. 

ɸʥʘʣʦʛʘʤʠ ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʳ ̫ʚʣʷʶʪʩʷ ʦʙʲʝʜʠʥʝʥʥʳʝ 

ʘʪʣʳʤʩʢʘʷ ʠ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ ʩʚʠʪʳ. 

ɸʪʣʤrʩʢʘʷ ʩʚʠʪʘ (3 at) ʚʳʜʝʣʝʥʘ ɺ.ɸ. ʅʠʢʦʣʘʝʚʳʤ ʚ 1947 ʛ. ʚ ʩʝʨʠʠ 

ʦʙʥʘʞʝʥʠʡ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʆʙʴ ʫ ʧʦʩ. ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ɸʪʣʳʤ. 

ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ ʩʚʠʪʘ (3 nm) ʚʳʜʝʣʝʥʘ ʀ.ɻ. ɿʘʣʴʮʤʘʥʦʤ ʚ 1956 ʛ. 

ʧʦ ʩʝʣ. ʅʦʚʦʤʠʭʘʡʣʦʚʢʘ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ). 

 

ɺʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣ ( 3
3) 

ʍʘʪʪʩʢʠʡ ʷʨʫʩ 

 

ʊʫʨʪʘʩʩʢʘʷ ʩʚʠʪʘ (3 tr) ʚʳʜʝʣʝʥʘ ʉ.ɹ. ʐʘʮʢʠʤ ʥʘ ʨ. ʊʫʨʪʘʩ (ʧʨʠʪʦʢ 

ʨ. ʀʨʪʳʰ). 

ʉʚʠʪʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʧʦʜ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʙʝʨʝʛʦʚʳʭ ʫʩʪʫʧʘʭ ʨʝʢ. ɿʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ ʥʘ 

ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʝ, ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʨʘʟʤʳʚʦʤ ʤʠʦʮʝʥʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ʊʫʨʪʘʩʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʥʢʦʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ 

ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʢʘʦʣʠʥʠʪ-

ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ, ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʭ, 

ʯʘʩʪʦ ʩʣʶʜʠʩʪʳʭ ʧʝʩʢʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʦʥʢʘʷ (ʜʦ ʤʠʢʨʦʣʝʥʪʦʯʥʦʡ) 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʨʝʞʝ ʤʝʣʢʦʚʦʣʥʠʩʪʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 
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çʧʨʠʩʳʧʢʘʤʠè ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ. ɸʣʝʚʨʠʪʳ ʯʘʩʪʦ 

ʦʙʦʛʘʱʝʥʳ ʜʠʘʪʦʤʦʚʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ ʠ ʩʧʠʢʫʣʘʤʠ ʛʫʙʦʢ. ʇʦʨʦʜʳ ʩʦʜʝʨʞʘʪ 

ʟʝʨʥʘ ʛʣʘʫʢʦʥʠʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ. ɺʦ ʤʥʦʛʠʭ ʨʘʟʨʝʟʘʭ ʚ ʧʦʜʦʰʚʝ 

ʩʚʠʪʳ ʟʘʣʝʛʘʝʪ ʙʘʟʘʣʥɹʳʡ ʧʣʘʩʪ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ ʪʦʣʱʠʥʦʡ 

2-5 ʤ. ʊʦʣʱʠʥʘ ʪʫʨʪʘʩʩʢʦʡ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪʩ ̫ʚ ʧʨʝʜʝʣʘʭ ʦʪ 8 ʜʦ 50 ʤ. 

ʇʦʟʜʥʝʦʣʠʛʦʮʝʥʦʚʳʡ (ʭʘʪʪʩʢʠʡ ʷʨʫʩ) ʚʦʟʨʘʩʪ ʪʫʨʪʘʩʩʢʦʡ ʩʚʠʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʛʘʪʳʤʠ 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʭʚʦʡʥʦʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

çʪʫʨʛʘʡʩʢʦʛʦè ʪʠʧʘ (ʉʇɿ 14), ʩʝʤʝʥʘʤʠ ʠ ʧʣʦʜʘʤʠ (ʇʂ 8, 9), ʦʪʧʝʯʘʪʢʘʤʠ 

ʣʠʩʪʴʝʚ (ʆʇ 6) ʠ ʦʙʠʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ (ɼ 8), 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ çMelosira praeislandica Jouseè, çM. praegranu-

lata Jouseè, çCoscinodiscus tener Rul.è. 

ɾʫʨʘʚʩʢʘʷ ʩʚʠʪʘ (3 gr), ʢʘʢ ʘʥʘʣʦʛ ʪʫʨʪʘʩʩʢʦʡ ʩʚʠʪʳ, ʨʘʟʚʠʪʘ ʚ 

ʧʨʝʜʝʣʘʭ ʣʠʩʪʦʚ ʆ-41-XXIX  ʠ XXXV . ʉʚʠʪʘ ʚʳʜʝʣʝʥʘ ɺ.ʇ. ɿʘʢʦʨʫʞʥʠʢʦʚʳʤ 

ʚ 1984 ʛ. ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ ʩʚʝʪʣʦ-

ʩʝʨʦʛʦ, ʙʝʣʦʛʦ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʝʩʥʦʚʦʜʥʳʝ 

ʜʠʘʪʦʤʝʠ. ʈʝʜʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʝ 

ʧʦʨʦʜʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʪʦʥʢʠʭ ʩʣʦʡʢʦʚ 

ʛʣʠʥ ʠ ʧʝʩʢʦʚ ʠʣʠ ʘʣʝʚʨʠʪʠʩʪʳʭ ʛʣʠʥ ʠ ʘʣʝʚʨʠʪʦʚ. ʈʘʥʝʝ ʜʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʳ. ɺʦʟʨʘʩʪ ʩʚʠʪʳ 

ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʠ 

ʢʦʤʧʣʝʢʩʫ ʜʠʘʪʦʤʝʡ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 10 ʤ. 

ʅʘʫʨʟʫʤʩʢʘʷ ʩʚʠʪʘ ( 3 (N1 ?) nr) ʚʳʜʝʣʝʥʘ ɸ.ʃ. ʗʥʰʠʥʳʤ ʚ 1953 ʛ. 

ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʊʫʨʛʘʡʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʥʘʟʚʘʥʘ ʧʦ ʅʘʫʨʟʫʤʩʢʦʤʫ 

ʟʘʧʦʚʝʜʥʠʢʫ. ʇʨʠʫʨʦʯʝʥʘ ʢ ʵʨʦʟʠʦʥʥʦʩʪʨʫʢʪʫʨʥʳʤ ʜʝʧʨʝʩʩʠʷʤ. ɺ 

ʧʨʝʜʝʣʘʭ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʧʨʝʜʝʣʘʭ ʥʝʙʦʣʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʘʭ, ʯʘʩʪʦ ʧʨʠʤʳʢʘʷ ʢ ʙʦʨʪʘʤ ʜʦʣʠʥ ʢʨʫʧʥʳʭ ʨʝʢ (ʊʦʙʦʣ, ʀʩʝʪʴ, 

ʄʠʘʩʩ) ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ. ʂʦʥʪʘʢʪ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʳ ʦʙʣʘʜʘʝʪ ʧʨʠʟʥʘʢʤʠ ʥʝʩʦʛʣʘʩʥʦʛʦ (ʩ ʨʘʟʤʳʚʦʤ) 

ʟʘʣʝʛʘʥʠʷ.  

ʅʘʫʨʟʫʤʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ (ʙʝʣʳʤʠ ʠ ʩʝʨʳʤʠ) 

ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ (ʯʘʩʪʦ ʚ ʚʝʨʭʘʭ ʨʘʟʨʝʟʘ) ʠ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ (ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ), ʯʘʩʪʦ ʢʦʩʦʩʣʦʠʩʪʳʤʠ, ʧʣʦʭʦ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ, ʢʨʝʤʥʠʩʪʦ-ʢʚʘʨʮʝʚʳʤʠ ʠ ʧʦʣʝʚʦʰʧʘʪ-

ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ, ʠʥʦʛʜʘ ʩ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʢʚʘʨʮ-ʢʨʝʤʥʠʩʪʳʭ 

ʛʨʘʚʠʡʥʠʢʦʚ ʩ ʛʠʜʨʦʛʝʪʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ (ʦʙʳʯʥʦ ʚ ʥʠʟʘʭ ʨʘʟʨʝʟʘ). ɺ 

ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʧʝʩʢʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʠʣʴʤʝʥʠʪ, ʭʨʦʤʠʪ, ʮʠʨʢʦʥ, ʨʫʪʠʣ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʚ ʧʦʨʦʜʘʭ ʩʚʠʪʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʦʨʦʜʳ ʩʦʜʝʨʞʘʪ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʩʧʠʢʫʣʳ ʛʫʙʦʢ. 

ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥ r ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʟʝʨʥʳʤʠ ʠ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ. ɿʘʣʝʛʘʝʪ ʩ ʨʘʟʤʳʚʦʤ ʥʘ 
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ʢʫʨʪʘʤʳʰʩʢʦʡ ʩʚʠʪʝ ʠʣʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʝʨʝʢʨʳʚʘʝʪʩʷ 

ʦʙʳʯʥʦ ʧʣʠʦʮʝʥʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ. 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5-20 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 3-5 ʤ. 

 

ʆʣʠʛʦʮʝʥʦʚʳʡ ʦʪʜʝʣ ʥʝʨʘʩʯʣʝʥʝʥʥʳʡ ( 3 ) 

 

ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʦʪʜʝʣʘ ʚʳʜʝʣʷʶʪʩʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʊʦʙʦʣ, ʛʜʝ ʦʥʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. ɿʘʣʝʛʘʶʪ ʥʘ ʛʣʠʥʘʭ ʯʝʛʘʥʩʢʦʡ ʩʚʠʪʳ ʩ 

ʨʝʟʢʠʤ ʢʦʥʪʘʢʪʦʤ, ʠʥʦʛʜʘ ʩʦ ʩʣʝʜʘʤʠ ʨʘʟʤʳʚʘ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʥʝʩʦʛʣʘʩʥʦ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʩʝʭ ʚʳʰʝʟʘʣʝʛʘʶʱʠʭ ʧʦ ʨʘʟʨʝʟʫ ʩʚʠʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʨʠʯʥʝʚʳʤʠ, ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʳʤʠ ʘʣʝʚʨʠʪʘʤʠ, ʛʣʠʥʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʪʦʥʢʦʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, 

ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ. ɸʣʝʚʨʠʪʳ ʧʨʝʜʩʪʚʣʝʥʳ 

ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʦʙʳʯʥʦ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʤʠ. ɻʣʠʥʳ 

ʠʤʝʶʪ ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʡ ʩʦʩʪʘʚ. ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥ 

ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ. ʆʪʣʦʞʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʤʦʨʩʢʦʛʦ ʤʝʣʢʦʚʦʜʴʷ: ʚ ʤʦʨʩʢʠʭ ʟʘʣʠʚʘʭ ʠ 

ʧʦʣʫʠʟʦʣʠʨʦʚʘʥʥʳʭ ʣʘʛʫʥʘʭ. 

ɼʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʥʝʢʨʘʩʦʚʩʢʦʡ ʩʝʨʠʝʡ ʦʩʘʜʢʦʚ 

ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʚʢʣʶʯʘʶʱʝʡ ʘʪʣʳʤʩʢʫʶ ʠ ʥʦʚʦ-ʤʠʭʘʡʣʦʚʩʢʫʶ 

(ʦʙʳʯʥʦ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ), ʞʫʨʘʚʩʢʫ ʁ (ʪʫʨʪʘʩʩʢʫʶ) ʠ ʘʙʨʦʩʠʤʦʚʩʢʫʶ 

ʩʚʠʪʳ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 92 ʤ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʚʳʭʦʜʳ 

ʦʣʠʛʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʝʜʠʥʠʯʥʳ, ʢʨʦʚʣʷ ʦʪʣʦʞʝʥʠʡ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʘʭ 

ʦʪ 0 ʜʦ 35 ʤ. 

 

ʅʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ (N) 

 

ʃʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʨʠʚʦʜʠʪʩʷ ʧʦ ʜʘʥʥʳʤ ʛʨʫʧʧʦʚʦʡ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

ʤʘʩʰʪʘʙʘ 1 : 200 000 (ʧʦ ɿʘʢʦʞʫʨʥʠʢʦʚʫ ɺ.ʇ. ʠ ʜʨ., 1987 ʛ.) ʩ ʫʯʝʪʦʤ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ (ʛ. 

ɽʢʘʪʝʨʠʥʙʫʨʛ, 1996-1997 ʛʛ.) (ʨʠʩʫʥʦʢ 1.11). 
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ʄʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ (N1) 

ʅʠʞʥʠʡ ʧʦʜʦʪʜʝʣ (N1
1) 

 

ɸʙʨʦʩʠʤʦʚʩʢʘʷ ʩʚʠʪʘ (N1 ab) ʚʳʜʝʣʝʥʘ ɺ.ɸ. ʅʠʢʦʣʘʝʚʳʤ ʚ 1956 ʛ. 

ʧʦ ʨ. ɸʙʨʦʩʠʤʦʚʢʘ, ʧʨʘʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ʀʨʪʳʰ ʚ ʊʘʨʩʢʦʤ ʇʨʠʠʨʪʳh ʴʝ. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ, ʢʨʦʤʝ 

ʜʦʣʠʥʳ ʨ. ʉʫʝʨʴ. ɺʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 5-15 ʤ. ɿʘʣʝʛʘʝʪ ʩ 

ʨʘʟʤʳʚʦʤ ʥʘ ʪʦʣʱʝ ʦʣʠʛʦʮʝʥʦʚʳʭ ʘʣʝʚʨʠʪʦʚ ʠ ʛʣʠʥ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʛʣʠʥʳ ʯʘʩʪʦ ʚʦʩʢʦʚʠʜʥʳʝ, ʚ ʥʠʞʥʝʡ ï ʩ 

ʭʘʨʘʢʪʝʨʥʦʡ ʦʙʣʦʤʦʯʥʦʡ ʪʝʢʩʪʫʨʦʡ. ɸʙʨʦʩʠʤʦʚʩʢʘʷ ʩʚʠʪʘ ʟʘʣʝʛʘʝʪ 

ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʞʫʨʘʚʩʢʦʡ ʩʚʠʪʝ ʠ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʥʝʩʦʛʣʘʩʥʦ ʙʝʱʝʫʣʴʩʢʦʡ 

ʠʣʠ ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪʘʤʠ. 

ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʠʩʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʠ ʧʦʣʝʚʦʰʧʘʪ-

ʢʚʘʨʮʝʚʳʤʠ ʘʣʝʚʨʠʪʘʤʠ, ʧʝʩʢʘʤʠ, ʧʝʩʯʘʥʳʤʠ ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ 

ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʳʤʠ, ʛʦʣʫʙʦʚʘʪʳʤʠ, ʢʦʨʠʯʥʝʚʘʪʳʤʠ ʛʣʠʥʘʤʠ (ʠʥʦʛʜʘ ʩ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʤ) ʠ ʛʣʠʥʠʩʪʳʤʠ ʛʨʘʚʝʣʠʪʘʤʠ. ʀʥʦʛʜʘ ʩ ʦʩʪʘʪʢʘʤʠ 

ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʛʣʠʥʳ ʨʝʜʢʦ 

ʢʦʨʠʯʥʝʚʘʪʳʝ, ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʠʥʳ ʛʦʣʫʙʦʚʘʪʳʭ ʠ ʩʠʥʝʚʘʪʳʭ ʦʪʪʝʥʢʦʚ. ɺ 

ʦʩʥʦʚʘʥʠʠ ʙʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʩ ʧʨʦʩʣʦʷʤʠ 

ʢʨʝʤʥʝʚʦ-ʢʚʘʨʮʝʚʳʭ ʛʨʘʚʠʡʥʠʢʦʚ, ʠʥʦʛʜʘ ʛʨʘʚʝʣʠʪʦʚ ʩ ʞʝʣʝʟʠʩʪʳʤ 

ʮʝʤʝʥʪʦʤ. 

ɸʣʝʚʨʠʪʳ ʟʘʥʠʤʘʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, 

ʨʝʞʝ ʟʝʣʝʥʦʚʘʪʳʝ ʠ ʢʦʨʠʯʥʝʚʘʪʳʝ. ʇʝʩʢʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʩ ʧʨʠʤʝʩʴʁ 

ʢʚʘʨʮʝʚʦʛʦ ʛʨʘʚʠʷ (ʜʦ 20 - 30 %). 

ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʘʣʣʶʚʠʘʣʥɹʦ-

ʦʟʝʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʩʣʝʜʫʶɦ ʠʝ: 

- ʙʦʣʝʝ ʢʨʫʧʥʘʷ (ʛʨʫʙʘʷ) ʩʣʦʠʩʪʦʩʪʴ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʣʦʞʝʥʠʷʤʠ 

ʦʣʠʛʦʮʝʥʘ) ʟʘ ʩʯʝʪ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʣʠʥ ʠ ʘʣʝʚʨʠʪʦʚ, ʯʝʨʝʜʦʚʘʥʠʷ ʧʘʯʝʢ 

ʨʘʟʥʦʛʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ; 

- ʚʦʩʢʦʚʠʜʥʦʩʪʴ ʛʣʠʥ, ʦʩʦʙʝʥʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ; 

- ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʝʨʳʭ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʮʚʝʪʦʚ, ʥʘʣʠʯʠʝ ʛʦʣʫʙʦʚʘʪʦ-

ʩʠʥʝʚʘʪʳʭ ʮʚʝʪʦʚ ʫ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ; 

- ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙʣʦʤʦʯʥʳʭ ʛʣʠʥ ʜʦ ʛʣʠʥʠʩʪʳʭ ʛʨʘʚʝʣʠʪʦʚ. 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪʩ ̫ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʜʦ 38 

ʤ. ʈʘʥʥʝʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ 

ʠ ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʤʫ ʢʦʤʧʣʝʢʩʫ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ çAlnusè ʠ 

çPolypodiaceaeè, ʧʦ ʦʧʨʝʜʝʣʝʥʠʷʤ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ. 
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ʉʨʝʜʥʠʡ ʧʦʜʦʪʜʝʣ (N1
2) 

 

ɹʝʱʝʫʣʴʩʢʘʷ ʩʚʠʪʘ (N1 bġ) ʚʳʜʝʣʝʥʘ ɺ.ɸ. ʅʠʢʦʣʘʝʚʳʤ ʚ 1947 ʛ. ʚ 

ʇʝʪʨʦʧʘʚʣʦʚʩʢʦʤ (ʆʤʩʢʦ-ʊʘʨʩʢʦʤ) ʇʨʠʠʰʠʤʴʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʚʟʷʪʴ 

ʟʘ ʩʪʨʘʪʦʪʠʧ ʨʘʟʨʝʟ ʫ ʩ. ɹʝʱʝʫʣ. 

ʉʚʠʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʣʠʥʟ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ, ʢ ʚʦʩʪʦʢʫ ʦʪ ʨʝʢ ʖʨʛʘʤʳʰ ʠ ʊʦʙʦʣ. 

ɺʩʢʨʳʚʘʝʪʩʷ ʪʨʘʥʰʝʷʤʠ ʧʦʜ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʩʢʚʘʞʠʥʘʤʠ 

ʥʘ ʛʣʫʙʠʥʘʭ 5-30 ʤ ʧʦʜ ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪʦʡ. ɿʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ (ʩ 

ʨʘʟʤʳʚʦʤ) ʥʘ ʯʝʛʘʥʩʢʦʡ ʠ ʘʙʨʦʩʠʤʦʚʩʢʦʡ ʩʚʠʪʘʭ ʠ ʦʣʠʛʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪʦʡ. ʉʣʦʞʝʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʛʣʠʥʘʤʠ 

ʙʝʣʦʛʦ ʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʦʚ, ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʠʪʳ ʠ ʧʝʩʢʠ ʨʘʟʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ 

(ʜʦ ʛʨʘʚʠʡʥʳʭ), ʯʘʩʪʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʭʦʨʦʰʦ 

ʧʨʦʷʚʣʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʨʝʞʝ ʢʦʩʦʡ ʠ ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. 

ʀʥʦʛʜʘ ʧʦʨʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʣʦʩʯʘʪʫʶ ʠ ʧʷʪʥʠʩʪʫʶ ʦʢʨʘʩʢʫ ʦʪ ʞʝʣʪʦʛʦ 

ʜʦ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʟʘ ʩʯʝʪ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ ʠ ʩʦʜʝʨʞʘʪ ʞʝʣʝʟʠʩʪʳʝ 

ʙʦʙʦʚʠʥʳ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʤʤ. 

ɻʝʥʝʟʠʩ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ï ʦʟʝʨʥʦ-ʘʣʣʚʁʠʘʣʴʥʳʡ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʩʚʝʪʣʦ-ʩʝʨʳʡ ʜʦ 

ʙʝʣʦʛʦ ʮʚʝʪ ʢʘʦʣʠʥʠʪʦʚʳʭ ʛʣʠʥ. ʉʨʝʜʥʝʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʷʪ 

ʫʩʣʦʚʥʦ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ 

ʧʘʣʠʥʦʢʦʤʧʣʝʢʩʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʩʤʝʞʥʳʭ ʨʘʡʦʥʘʭ ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʃʝʛʝʥʜʦʡ ɿʘʫʨʘʣʴʩʢʦʡ ʩʝʨʠʠè, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʦʪʣʦʞʝʥʠʷʤʠ 

ʦʜʥʦʠʤʝʥʥʦʡ ʩʚʠʪʳ, ʨʘʟʚʠʪʳʤʠ ʚ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ʊʦʣʱʠʥʘ 

ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ 19 ʤ. 
 

ɺʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣ (N1
3) 

 

ʉʚʝʪʣʠʥʩʢʘʷ ʩʚʠʪʘ (ʪʘʚʦʣʞʘʥʩʢʘʷ, ʘʨʘʣʴʩʢʘʷ; N1 sv) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʨʘʟʚʠʪʠʷ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʢʘʢ ʚ 

ʵʨʦʟʠʦʥʥʦʩʪʨʫʢʪʫʨʥʳʭ ʜʝʧʨʝʩʩʠʷʭ, ʪʘʢ ʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ (ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʯʘʩʪʠ). ʇʣʦʱʘʜʠ ʝʝ ʨʘʟʚʠʪʠʷ ʣʫʯʰʝ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʟʘʧʘʜʥʦʡ ʞʝ ʯʘʩʪʠ ʢʘʨʪʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʧʷʪʝʥ, ʚʩʣʝʜʩʪʚʠʠ ʫʥʠʯʪʦʞʝʥʠʷ ʠʭ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʝʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʵʨʦʟʠʠ. 

ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ (ʩʝʨʳʤʠ, 

ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ, ʞʝʣʪʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ) ʠ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ 

ʪʷʞʝʣʳʤʠ ʢʦʤʢʦʚʘʪʳʤʠ, ʧʣʦʪʥʳʤʠ, ʥʝʩʣʦʠʩʪʳʤʠ, ʯʘʩʪʦ ʚʦʩʢʦʚʠʜʥʳʤʠ 

ʛʠʜʨʦʩʣʶʜʠʩʪʦ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʤʠ ʛʠʧʩʦʥʦʩʥʳʤʠ ʛʣʠʥʘʤʠ ʩ ʛʥʝʟʜʘʤʠ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ çʢʘʚʘʨʜʘʯʥʳʭè ʛʣʠʥ, ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʪʷʞʝʥʠʷʤʠ 

(ʢʦʥʢʨʝʮʠʷʤʠ) ʤʝʩʪʘʤʠ ʜʦ 50-70 % ʨʘʟʤʝʨʦʤ ʜʦ 20 ʩʤ, ʜʨʫʟʘʤʠ ʠ 
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ʢʨʠʩʪʘʣʣʘʤʠ ʛʠʧʩʘ, ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʳʤ (ʛʠʜʨʦʛʝʪʠʪʦʚʳʤ) ʙʦʙʦʚʥʠʢʦʤ, ʩ 

ʣʠʥʟʘʤʠ ʠ ʧʣʘʩʪʘʤʠ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʛʣʠʥʠʩʪʦ-ʛʨʘʚʠʡʥʳʭ ʧʝʩʢʦʚ, 

ʢʚʘʨʮʝʚʳʭ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʤ 

ʮʝʤʝʥʪʦʤ. 

ʉʚʝʪʣʠʥʩʢʘʷ ʩʚʠʪʘ ʥʘ ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ ʟʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ ʩ ʨʘʟʤʳʚʦʤ 

ʥʘ ʥʘʫʨʟʫʤʩʢʦʡ ʩʚʠʪʝ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʥʘ ʚʦʩʪʦʢʝ ï ʥʘ 

ʙʝʱʝʫʣʴʩʢʦʡ ʩʚʠʪʝ. ʇʝʨʝʢʨʳʚʘʝʪʩʷ ʥʝʩʦʛʣʘʩʥʦ, ʩ ʨʘʟʤʳʚʦʤ 

ʧʣʠʦʮʝʥʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʢʫʩʪʘʥʘʡʩʢʦʡ ʩʚʠʪʦʡ, ʠ ʣʠʰʴ ʥʘ 

ʩʘʤʦʤ ʢʨʘʡʥʝʤ ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ï ʩʦʛʣʘʩʥʦ ʧʘʚʣʦʜʘʨʩʢʦʡ ʩʚʠʪʦʡ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʅʘ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʢ ʩʝʚʝʨʫ 

ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʚʦʣʞʘʥʩʢʘʷ ʩʚʠʪʘ, ʢ ʚʦʩʪʦʢʫ ï 

ʘʨʘʣʴʩʢʘʷ ʩʚʠʪʘ. ʇʦʟʜʥʝʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʧʨʠʥʷʪ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ 

ʨʘʟʨʝʟʝ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʃʝʛʝʥʜʦʡ ɿʘʫʨʘʣʴʩʢʦʡ ʩʝʨʠʠ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 5 ʜʦ 20 ʤ. 

ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʥʘ ʦʩʥʦʚʝ 

ʢʦʨʨʝʣʷʮʠʠ ʩ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ʊʫʨʛʘʡ ʠ ʇʨʠʘʨʘʣʴʷ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʧʦʟʜʥʝʤʠʦʮʝʥʦʚʳʡ ʧʘʨʘʮʝʨʘʪʝʨʠʝʚʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʥʦʯʥʳʭ, 

ʧʨʝʩʥʦʚʦʜʥʳʝ ʜʚʫʩʪʚʦʨʢʠ ʠ ʢʩʝʥʦʤʦʨʬʥʫʶ ʬʣʦʨʫ. 

ɻʝʥʝʟʠʩ ʦʩʘʜʢʦʚ ʩʚʠʪʳ ʥʝ ʚʧʦʣʥʝ ʷʩʝʥ. ɺ ʟʘʫʨʘʣʴʝ ʦʩʘʜʢʠ, ʚʝʨʦ̫ ʪʥʦ, 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʟʘʩʦʣʦʥʝʥʥʳʭ ʦʟʝʨʘʭ. ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʣʘʱʠ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʞʝʣʝʟʠʩʪʳʤ ʙʦʙʦʚʥʠʢʦʤ ʥʘ ʋʨʘʣʝ, ʚʝʨʦʷʪʥʦ, 

ʠʤʝʶʪ ʧʨʦʣʶʚʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʙʦʨʪʘʭ ʢʘʨʴʝʨʘ ʥʘ ɿʳʨʷʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʙʝʥʪʦʥʠʪʦʚʳʭ ʛʣʠʥ ʚ ʂʝʪʦʚʩʢʦʤ ʨʘʡʦʥʝ. 

 

ʇʣʠʦʮʝʥʦʚʳʡ ʦʪʜʝʣ (N2) 

ʅʠʞʥʠʡ-ʩʨʝʜʥʠʡ ʧʦʜʦʪʜʝʣ r(N2
1-2) 

 

ʇʘʚʣʦʜʘʨʩʢʘʷ ʩʚʠʪʘ (N2 pv) ʚʳʜʝʣʝʥʘ ɺ.ɺ. ʃʘʚʨʦʚʳʤ ʚ 1953 ʛ. ʠ 

ʥʘʟʚʘʥʘ ʧʦ ʛ. ʇʘʚʣʦʜʘʨ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʉʚʠʪʘ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʇʘʚʣʦʜʘʨʩʢʘʷ ʩʚʠʪʘ ʥʝʩʦʛʣʘʩʥʦ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʩʚʝʪʣʠʥʩʢʦʡ, 

ʙʝʱʝʫʣʴʩʢʦʡ ʠ ʘʙʨʦʩʠʤʦʚʩʢʦʡ ʩʚʠʪʘʭ, ʟʘʧʦʣʥʷʷ ʚʨʝʟʘʥʥʳʝ ʚ ʥʠʭ 

ʜʝʧʨʝʩʩʠʠ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʇʦʨʦʜʳ 

ʩʚʠʪʳ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʪʁʩ̫ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʯʝʨʥʳʤʠ ʠ 

ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ (ʥʝʨʝʜʢʦ ʩ ʢʦʨʠʯʥʝʚʘʪʳʤ ʠ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ) 

ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ, ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ-

ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʩ ʨʝʜʢʠʤʠ ʛʥʝʟʜʘʤʠ ʠ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʘ ʠ 

ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʥʝʨʝʜʢʦ ʩ ʤʝʨʛʝʣʠʩʪʳʤʠ ʩʪʷʞʝʥʠʷʤʠ, ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʢʦʥʢʨʝʮʠʷʤʠ, ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ ʠ ʦʙʣʦʤʢʘʤʠ 
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ʨʘʢʦʚʠʥ ʦʩʪʨʘʢʦʜ, ʢʨʠʩʪʘʣʣʘʤʠ ʛʠʧʩʘ ʠ ʞʝʣʝʟʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʙʦʙʦʚʠʥʘʤʠ. 

ɻʣʠʥʳ ʚʦʩʢʦʚʠʜʥʳʝ, ʢʦʤʢʦʚʘʪʳʝ, ʯʘʩʪʦ ʠʤʝʶʪ çʦʙʣʦʤʦʯʥʫʶè ʪʝʢʩʪʫʨʫ 

(ʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ ʛʣʠʥʳ ʛʨʘʚʠʡʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʞʝ 

ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʨʘʟʫʷ ʧʨʦʩʣʦʠ). ɺ ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʚʘʨʮʝʚʳʝ ʘʣʝʚʨʠʪʳ ʠ ʧʝʩʢʠ, ʠʥʦʛʜʘ ʩ ʛʨʘʚʠʝʤ ʠ ʛʘʣʴʢʦʡ. ʉʦʜʝʨʞʠʪ 

ʨʘʥʥʝʧʣʠʦʮʝʥʦʚʳʝ ʧʘʣʠʥʦʢʦʤʧʣʝʢʩʳ, ʢʦʤʧʣʝʢʩʳ ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ ʠ 

ʦʩʪʨʘʢʦʜ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʩʚʠʪʳ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʵʨʦʟʠʦʥʥʳʭ 

ʜʝʧʨʝʩʩʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʦʟʝʨʥʦʛʦ ʨʝʞʠʤʘ ʠ ʚʨʝʤʝʥʥʳʭ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ. 

ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 18-25 ʤ. 

 

ʉʨʝʜʥʠʡïʚʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣʳ (N2
2-3) 

 

ʂʫʩʪʘʥʘʡʩʢʘʷ ʩʚʠʪʘ (N2 ks) ʚʳʜʝʣʝʥʘ ɸ.ʇ. ʉʠʛʦʚʳʤ ʚ 1954 ʛ., 

ʥʘʟʚʘʥʘ ʧʦ ʛ. ʂʫʩʪʘʥʘʡ (ʂʦʩʪʘʥʘʡ) ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʉʚʠʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ɿʘʥʠʤʘʝʪ ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʳʢʘʝʪ ʢ ʜʦʣʠʥʘʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʢ. 

ʅʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʘ, ʚ ɿʘʫʨʘʣʴʝ ʠ ʚ ʊʫʨʛʘʡʩʢʦʡ ʚʧʘʜʠʥʝ ʚ 

ʩʝʨʝʜʠʥʝ ʧʣʠʦʮʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʝʨʰʠʣʘʩʴ ʧʝʨʝʩʪʨʦʡʢʘ ʨʝʯʥʦʡ ʩʝʪʠ. 

ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʦʟʝʨʥʳʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ, 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʢʦʨʠʯʥʝʚʘʪʳʤʠ, ʙʫʨʳʤʠ ʠ ʯʝʨʥʳʤʠ 

ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʠ ʢʘʦʣʠʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʤʝʨʛʝʣʠʩʪʳʤʠ 

ʢʦʤʢʦʚʘʪʳʤʠ, ʯʘʩʪʦ ʧʝʩʯʘʥʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ, 

ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʘʣʝʚʨʠʪʘʤʠ, ʧʝʩʢʘʤʠ, 

ʛʣʠʥʠʩʪʳʤʠ ʛʨʘʚʠʡʥʠʢʘʤʠ, ʛʘʣʝʯʥʠʢʘʤʠ. ʆʪʣʦʞʝʥʠʷ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ 

ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ, ʣʠʛʥʠʪʠʟʠʨʦʚʘʥʥʳʡ ʜʨʝʚʝʩʥʳʡ ʜʝʪʨʠʪ, ʢʘʨʙʦʥʘʪʥʳʝ 

ʢʦʥʢʨʝʮʠʠ ʠ ʞʝʣʝʟʠʩʪʳʡ ʙʦʙʦʚʥʠʢ. ɺ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʠʥʦʛʜʘ 

ʦʪʤʝʯʘʝʪʩʷ ʙʘʟʘʣʴʥʳʡ ʩʣʦʡ, ʩʣʦʞʝʥʥʳʡ ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ 

ʛʨʘʚʠʝʤ. 

ʂʫʩʪʘʥʘʡʩʢʘʷ ʩʚʠʪʘ ʟʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ ʩ ʨʘʟʤʳʚʦʤ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʩʚʝʪʣʠʥʩʢʦʡ ʩʚʠʪʝ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʟʘʣʦʞʥʦʡ ʩʚʠʪʦʡ ʠʣʠ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ʀʟ ʢʫʩʪʘʥʘʡʩʢʦʡ ʩʚʠʪʳ ʚ ʨʘʡʦʥʘʭ ɿʘʫʨʘʣʴʷ ʧʨʦʠʟʚʝʜʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʙʦʨʳ ʬʘʫʥʳ. ʉʦʜʝʨʞʠʪ ʧʴʷʯʝʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʠ 

ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʂʦʤʧʣʝʢʩ ʬʘʫʥʳ ʧʦ ʥʘʣʠʯʠʶ ʛʘʩʪʨʦʧʦʜ ʠʟ 

ʧʦʜʨʦʜʘ çTylopomaè, ʩʢʫʣʴʧʪʠʚʠʨʦʚʘʥʥʳʭ ʚʠʚʠʧʘʨʫʩʦʚ ʠ ʦʙʠʣʠʶ 

ʫʥʠʦʥʠʜ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʨʝʜʥʝʤʫ ʧʣʠʦʮʝʥʫ (ʣʝʚʘʥʪʠʡʩʢʠʝ ʩʣʦʠ). ʊʦʣ-

ʱʠʥʘ ʩʚʠʪʳ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 21 ʤ, ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 5-7 ʤ. 

 

ʏʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ (ʢʚʘʨʪʝʨ, Q) 

 

ɺʝʥʯʘʝʪʩʷ ʨʘʟʨʝʟ ʤʦʣʦʜʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʩʪʨʘʪʦʛʝʥʘʤʠ: ʦʟʝʨʥʳʤʠ, 
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ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʧʘʣʶʩʪʨʠʥʥʳʤʠ, ʦʟʝʨʥʦ-

ʧʘʣʶʩʪʨʠʥʥʳʤʠ, ʵʣʶʚʠʘʣʴʥʳʤʠ, ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ, 

ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʣʝʩʩʦʚʠʜʥʳʤʠ, ʵʦʣʦʚʳʤʠ, ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʙʦʣʦʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʠʩʫʥʢʠ 1.12 ʠ 1.13). 

ʆʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʤʝʶʪ ʪʦʣʱʠʥʫ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ (ʩʢʚ. ɺʂ-53, 56, 57) ʜʦ 30-40 ʤ (ʩʢʚ. ʅɼɹ-1, ʅʇʉ-1, ʅʂ-

4). ʆʩʘʜʢʠ ʩʣʦʞʝʥʳ ʛʣʠʥʘʤʠ, ʧʝʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʧʦʨʦʜ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʫʨʦʚʘʪʦ-ʩʝʨʦʛʦ, 

ʩʝʨʦʛʦ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʦʚ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʦʙʣʦʤʢʘʤʠ 

ʨʘʢʦʚʠʥ, ʛʣʠʥʠʩʪʳʤʠ ʦʢʘʪʳʰʘʤʠ. 

ɺ ʜʦʣʠʥʝ ʨ. ʊʦʙʦʣʘ ʥʘʠʙʦʣʴʰʝʝ ʧʦʜʥʷʪʠʝ ʧʨʦʠʟʦʰʣʦ ʚ 

ʨʘʥʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ, ʚ ʢʦʪʦʨʦʝ ʬʠʢʩʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ (ʜʦ 60 

ʤ) ʚʨʝʟ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʠ ʝʝ ʨʘʩʰʠʨʝʥʠʝ. ʉʦ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ 

ʧʨʝʦʙʣʘʜʘʝʪ ʩʝʜʠʤʝʥʪʘʮʠʷ ʠ ʚʳʧʦʣʥʝʥʠʝ ʢʦʨʳʪʦʦʙʨʘʟʥʦʡ ʜʦʣʠʥʳ 

ʤʝʣʢʦʢʣʘʩʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʘ ʩ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʤ̫ʠ. ʉ ʘʣʣʶʚʠʝʤ ʚʳʩʦʢʠʭ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʝʩʢʦʚ ʠ 

ʛʨʘʚʠʷ; ʩ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ ï 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʠʨʧʠʯʥʦʛʦ ʩʨrʴʷ. 

ʉʦʛʣʘʩʥʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʋʨʘʣʘ ʯʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʣʝʡʩʪʦʮʝʥ ʠ ʛʦʣʦʮʝʥ. ɺ 

ʧʣʝʡʩʪʦʮʝʥʝ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʨʘʟʜʝʣʘ: ʵʦʧʣʝʡʩʪʦʮʝʥ ʠ ʥʝʦʧʣʝʡʩʪʦʮʝʥ. ɺ 

ʧʝʨʚʦʤ ʠʟ ʥʠʭ ʜʚʘ ʟʚʝʥʘ ï ʥʠʞʥʝʝ ʠ ʚʝʨʭʥʝʝ; ʚʦ ʚʪʦʨʦʤ ʪʨʠ ʟʚʝʥʘ ï ʥʠʞʥʝʝ, 

ʩʨʝʜʥʝʝ ʠ ʚʝʨʭʥʝʝ. ɻʦʣʦʮʝʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʜʨʘʟʜʝʣʫ ʦʙʱʝʡ ʰʢʘʣʳ.  

 

 
 

ʈʠʩʫʥʦʫ 1.12 ï ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʊʦʙʦʣ 
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ʈʠʩʫʥʦʢ 1.13 ï ɻʝʥʝʪʠʯʝʩʢʠʝ ʩʪʨʘʪʦʛʝʥʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʕʦʧʣʝʡʩʪʦʮʝʥ 

 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ ʥʠʞʥʝʤʫ ʵʦʧʣʝʡʩʪʦʮʝʥʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʚʝʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʚʝʨʭʥʝʤʫ ï ʯʫʤʣʷʢʩʢʠʡ ʛʦʨʠʟʦʥʪ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʦʩʘʜʢʠ ʬʦʨʤʠʨʫʶʪ ʫʚʝʣʴʩʢʫʶ ʘʣʣʶʚʠʘʣʴʥʫʶ 

ʩʚʠʪʫ ʚ ʜʦʣʠʥʝ ʨ. ʊʦʙʦʣ ʠ ʯʫʤʣʷʢʩʢʫʶ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʫʶ ʠ ʦʟʝʨʥʫʶ 

ʩʚʠʪʫ, ʚʳʩʪʠʣʘʶʱʫʶ ʵʨʦʟʠʦʥʥʳʝ ʣʦʞʙʠʥʳ ʠ ʜʨʝʚʥʠʝ ʦʟʝʨʥʳʝ ʚʘʥʥʳ ʥʘ 

ʤʝʞʜʫʨʝʯʴʷʭ. 

ʋʚʝʣʴʩʢʘʷ ʩʚʠʪʘ ʥʠʞʥʝʛʦ ʵʦʧʣʝʡʩʪʦʮʝʥʘ (aEI uv) ʠʤʝʝʪ 

ʬʨʘʛʤʝʥʪʘʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʜʦʣʠʥʝ ʨ. ʊʦʙʦʣ. ʀʟ ʧʦʨʦʜ ʩʚʠʪʳ ʙʳʣʠ 

ʦʧʠʩʘʥʳ ʩʝʨʳʝ ʧʝʩʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ, 

ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ, ʩ ʚʦʣʥʠʩʪʦʡ ʠ ʢʦʩʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʩ ʣʠʥʟʘʤʠ ʛʣʠʥ ʠ ʛʨʘʚʠʷ ʧʦ ʩʣʦʠʩʪʦʩʪʠ. ɻʘʣʴʢʘ ʠ ʛʨʘʚʠʡ 

ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʝ, ʧʦ ʩʦʩʪʘʚʫ ï ʢʚʘʨʮ, ʢʨʝʤʥʠʩʪʘʷ ʦʧʦʢʘ, ʢʨʝʤʥʠ, 

ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʞʝʣʝʟʠʩʪʦ-ʤʘʨʛʘʥʮʦʚʠʩʪʳʝ ʩʪʷʞʝʥʠʷ. ɺ ʦʩʥʦʚʘʥʠʠ ʩʣʦʷ 
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(0,2 ʤ) ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʙʘʟʘʣʴʥʳʡ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʡ ʛʦʨʠʟʦʥʪ, ʩʠʣʴʥʦ 

ʦʞʝʣʝʟʥʝʥʥʳʡ. 

ʏʫʤʣʷʢʩʢʘʷ ʩʚʠʪʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʥʠʞʥʝʛʦ ʵʦʧʣʝʡʩʪʦʮʝʥʘ (lE ļm) 

ʚʳʩʪʠʣʘʝʪ ʜʨʝʚʥʠʝ ʦʟʝʨʥʳʝ ʚʘʥʥʳ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʣʠʥʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʜʦ ʯʝʨʥʳʭ, ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ ʠ ʢʚʘʨʮʝʚʳʭ 

ʧʝʩʢʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʙʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʠʟ ʢʚʘʨʮʝʚʳʭ 

ʧʝʩʢʦʚ ʩ ʛʨʘʚʠʝʤ, ʪʦʣʱʠʥʦʡ ʜʦ 10 - 20 ʩʤ. ɻʣʠʥʳ ʟʘʣʝʛʘʶʪ ʩ ʨʘʟʤʳʚʦʤ ʥʘ 

ʤʦʨʩʢʠʭ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʩʘʜʢʘʭ ʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩʘʨʳʢʫʣʴʩʢʦʡ ʩʚʠʪʦʡ 

ʨʘʥʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʣʠʙʦ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʩʘʜʢʘʤʠ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ 

ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ ʜʦ 25 ʤ. 

 

ʅʝʦʧʣʝʡʩʪʦʮʝʥ 

ʅʠʞʥʝʝ ʟʚʝʥʦ 

 

ʂ ʥʠʞʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ʦʪʥʦʩʷʪʩʷ ʩʘʨʳʢʫʣʴʩʢʘʷ, ʙʘʪʫʨʠʥʩʢʘʷ 

ʩʚʠʪʳ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʫʝʨʴʩʢʦʡ ʪʝʨʨʘʩʳ. 

ʉʘʨʳʢʫʣʴʩʢʘʷ ʦʟʝʨʥʘʷ (lI sr) ʩʚʠʪʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʜʨʝʚʥʠʤ 

ʵʨʦʟʠʦʥʥʳʤ ʣʦʞʙʠʥʘʤ ʠ ʦʟʝʨʥʳʤ ʚʘʥʥʘʤ, ʩʣʘʛʘʝʪ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ. 

ʆʥʘ ʩʦ ʩʣʘʙʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʯʫʤʣʷʢʩʢʦʡ ʩʚʠʪʝ ʠ ʧʝʨʝʢʨʳʚʘʝʪʩʷ 

ʙʘʪʫʨʠʥʩʢʦʡ ʩʚʠʪʦʡ. ʈʘʟʨʝʟ ʩʚʠʪʳ ʥʘʯʠʥʘʝʪʩʷ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʢʚʘʨʮʝʚʳʤʠ 

ʧʝʩʢʘʤʠ ʩ ʨʝʜʢʠʤ ʛʨʘʚʠʝʤ ʢʚʘʨʮʘ (5-20 ʩʤ) ʠ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʤʘʩʩʠʚʥʦʛʦ ʣʠʙʦ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ, ʩʣʦʞʝʥʠʷ ʩ 

ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ ʠ ʧʝʩʢʦʚ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ 3-5 ʜʦ 10 ʤ. 

ɹʘʪʫʨʠʥʩʢʘʷ ʘʣʣʶʚʠʘʣʴʥʘʷ (aI bt) ʠ ʦʟʝʨʥʘʷ (lI bt) ʩʚʠʪʘ ʚʳʧʦʣʥʷʝʪ 

ʵʨʦʟʠʦʥʥʳʝ ʤʝʨʪʚʳʝ ʧʨʘʜʦʣʠʥʳ ʠ ʜʨʝʚʥʠʝ ʦʟʝʨʥʳʝ ʚʘʥʥʳ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ, 

ʩʣʘʛʘʷ, ʥʝʨʝʜʢʦ, ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʠʭ ʨʘʟʨʝʟʘ. 

ʇʨʘʜʦʣʠʥʳ ʙʘʪʫʨʠʥʩʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʥʝ ʚʳʨʘʞʝʥʳ ʠʣʠ ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʩʣʘʙʳʭ ʧʦʥʠʞʝʥʠʡ ʩ ʮʝʧʦʯʢʦʡ 

ʤʝʣʢʠʭ ʦʟʝʨ ʣʠʙʦ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʟʝʨʥʳʝ ʦʩʘʜʢʠ ʙʘʪʫʨʠʥʩʢʦʡ 

ʩʚʠʪʳ ʚʳʧʦʣʥʷʶʪ ʦʟʝʨʥʳʝ ʚʘʥʥʳ ʠ ʧʦʥʠʞʝʥʠʷ ʧʘʣʝʦʨʝʣʴʝʬʘ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ 

ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʳʣʝʚʘʪʳʭ ʢʚʘʨʮʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʧʝʩʢʦʚ ʠ 

ʘʣʝʚʨʠʪʦʚ. ɻʣʠʥʳ ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ ʠʣʠ ʢʘʦʣʠʥʠʪʦʚʦ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ ʩ 

ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ ʣʠʙʦ ʪʦʥʢʦ-ʩʣʦʠʩʪʳʝ (ʪʠʧʘ ʣʝʥʪʦʯʥʳʭ), ʥʝʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʪʠʪʝʣʥɹʳʝ ʦʩʪʘʪʢʠ ʠ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ʊʦʣʱʠʥʘ 

ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ ʜʦ 20 ʤ. 

ʉʫʝʨʴʩʢʠʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (asI) ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʜʦʣʠʥʝ 

ʨʝʢ ʊʦʙʦʣ ʠ ʉʫʝʨʴ. ʆʥ ʠʤʝʝʪ ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʣʝʚʦʤ ʙʦʨʪʫ 

ʜʦʣʠʥʳ ʊʦʙʦʣʘ ʠ ʧʝʨʝʩʝʯʝʥ ʦʪʜʝʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ 

ʜʦʩʪʠʛʘʝʪ ʜʦ 25 ʤ. 
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ʉʨʝʜʥʝʝ ʟʚʝʥʦ 

 

ʂ ʩʨʝʜʥʝʤʫ ʟʚʝʥʫ ʦʪʥʦʩʷʪʩʷ ʘʣʣʶʚʠʘʣʴʥʘ ̫ ʪʦʙʦʣʴʩʢʘʷ ʩʚʠʪʘ ʚ 

ʜʦʣʠʥʝ ʊʦʙʦʣʘ, ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʘʷ ʫʡʩʢʦ-ʫʙʘʛʘʥʩʢʘʷ ʩʚʠʪʘ ʚ ʜʦʣʠʥʝ 

ʊʦʙʦʣʘ ʠ ʚ ʥʠʟʦʚʴʷʭ ʢʨʫʧʥʳʭ ʨʝʢ, ʘ ʪʘʢʞʝ ʦʟʝʨʥʘʷ ʫʡʩʢʦ-ʫʙʘʛʘʥʩʢʘʷ 

ʩʚʠʪʘ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ. 

ʊʦʙʦʣʴʩʢʘʷ ʘʣʣʶʚʠʘʣʴʥʘʷ ʩʚʠʪʘ (aII tb) ʚʳʧʦʣʥʷʝʪ 

ʧʝʨʝʫʛʣʫʙʣʝʥʠʷ ʊʦʙʦʣʘ ʠ ʋʙʘʛʘʥʘ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ 

ʛʣʠʥʘʭ ʯʝʛʘʥʩʢʦʡ ʩʚʠʪʳ ʨʘʥʥʝʛʦ ʦʣʠʛʦʮʝʥʘ, ʠ ʠʣʦʚʘʪʳʤʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ 

ʛʣʠʥʘʤʠ ʩ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʦʩʘʜʢʠ 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʫʡʩʢʦ-ʫʙʘʛʘʥʩʢʦʡ ʩʚʠʪʦʡ ʩʨʝʜʥʝʫʨʘʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 20-30 ʤ. 

ʋʡʩʢʦ-ʫʙʘʛʘʥʩʢʘʷ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʘʷ ʩʚʠʪʘ (laII ub) ʬʦʨʤʠʨʫʝʪ 

III ʥʘʜʧʦʡʤʝʥʥʫʶ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʫʶ ʪʝʨʨʘʩʫ, 

ʩʣʦʞʝʥʥʫʶ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʤʠ ʦʩʘʜʢʘʤʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʛʦ ʪʠʧʘ. 

ʆʥʘ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʜʦʣʠʥʝ ʨ. ʊʦʙʦʣ, ʚʳʧʦʣʥʷʷ ʢʨʫʧʥʫʶ 

ʤʝʨʠʜʠʦʥʘʣʴʥʫʶ ʣʦʞʙʠʥʫ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʘʩʳ 

ʩʦʩʪʘʚʣʷʝʪ 20-25 ʤ, ʰʠʨʠʥʘ 8-10 ʢʤ, ʪʦʣʱʠʥʘ ʩʚʠʪʳ ʜʦ 50-60 ʤ. ʉʚʠʪʘ ʩ 

ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʢʘʢ ʥʘ ʢʦʨʝʥʥʳʭ ʧʘʣʝʦʛʝʥʦʚʳʭ ʧʦʨʦʜʘʭ, ʪʘʢ ʠ ʥʘ 

ʦʪʣʦʞʝʥʠʷʭ ʪʦʙʦʣʴʩʢʦʡ ʩʚʠʪʳ, ʚʳʩʪʠʣʘʶʱʝʡ ʣʦʞʝ ʜʨʝʚʥʝʡ ʣʦʞʙʠʥʳ. 

ʋʡʩʢʦ-ʫʙʘʛʘʥʩʢʘʷ ʦʟʝʨʥʘʷ ʩʚʠʪʘ (lII ub) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ 

ʤʝʞʜʫʨʝʯʴʷʭ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʜʨʝʚʥʠʝ ʦʟʝʨʥʳʝ ʚʘʥʥʳ ʠ ʧʦʥʠʞʝʥʠʷ 

ʧʘʣʝʦʨʝʣʴʝʬʘ. ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʤʘʩʩʠʚʥʦʛʦ ʣʠʙʦ 

ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ, ʩʣʦʞʝʥʠʷ, ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ ʠʣʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʦʚ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 5-10 ʤ ʜʦ 20 ʤ. 

 

ɺʝʨʭʥʝʝ ʟʚʝʥʦ 

 

ʂ ʚʝʨʭʥʝʤʫ ʟʚʝʥʫ ʦʪʥʦʩʷʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʢʘʤʳʰʣʦʚʩʢʦʡ ʠ ʨʝʞʝʚʩʢʦʡ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ, ʦʟʝʨʥʳʝ ʦʩʘʜʢʠ 

ʢʫʤʣʷʥʩʢʦʡ ʩʚʠʪʳ, ʜʝʣʶʚʠʘʣʴʥʳʝ, ʧʦʢʨʦʚʥʳʝ ʣʝʩʩʦʚʠʜʥʳʝ ʠ 

ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʘʤʳʰʣʦʚʩʢʠʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (akIII) ʠʤʝʝʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʚʩʝʭ ʨʝʢʘʭ ɿʘʫʨʘʣʴʷ. ʆʥ ʬʦʨʤʠʨʫʝʪ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ 

II (ʢʘʤʳʰʣʦʚʩʢʫʶ) ʥʘʜʧʦʡʤʝʥʥʫʶ ʪʝʨʨʘʩʫ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 8-15 ʤ. ɺ ʧʦʣʥʳʭ ʨʘʟʨʝʟʘʭ ʢʦʤʧʣʝʢʩʘ ʫʯʘʩʪʚʫʶʪ ʥʠʞʥʷʷ 

ʪʝʨʤʦʭʨʦʥʥʘʷ ʩʪʨʝʣʝʮʢʘʷ ʠ ʚʝʨʭʥʷʷ ʢʨʠʦʭʨʦʥʥʘʷ ʧʘʪʨʫʰʠʭʠʥʩʢʘʷ ʩʚʠʪʳ. 

ʂʫʤʣʷʢʩʢʘʷ ʦʟʝʨʥʘʷ ʩʚʠʪʘ (lIII km) ʠhʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ 

ʤʝʞʜʫʨʝʯʴʷʭ ʨʘʡʦʥʘ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʦʟʝʨʥʳʝ ʚʘʥʥʳ ʠ ʧʦʥʠʞʝʥʠʷ 

ʧʘʣʝʦʨʝʣʴʝʬʘ, ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ. ʆʩʘʜʢʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʠʣʦʚʘʪʳʤʠ ʧʝʩʢʘʤʠ, 

ʘʣʝʚʨʠʪʘʤʠ ʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʠ ʢʘʦʣʠʥʠʪʦʚʦ-

ʛʠʜʨʦʩʣʶʜʠʩʪʳʤʠ ʟʝʣʝʥʦʚʘʪʦ- ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ, ʥʝʨʝʜʢʦ ʩ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ ʠ ʨʘʢʦʚʠʥʘʤʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʤʦʣʣʶʩʢʦʚ. ʊʦʣʱʠʥʘ 

ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3 - 5 ʜʦ 8 ʤ. 

ʈʝʞʝʚʩʢʦʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (arIII) ʬʦʨʤʠʨʫʝʪ ʧʝʨʚʫʶ 

(ʨʝʞʝʚʩʢʫʶ) ʥʘʜʧʦʡʤʝʥʥʫʶ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʪʝʨʨʘʩʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʝʯʥʳʭ ʜʦʣʠʥ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʪʝʨʨʘʩʳ 6-8 ʤ. ɺ ʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʘ 

ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠʥʠʤʘʪʁ ʫʯʘʩʪʠʝ ʥʠʞʥʷʷ ʪʝʨʤʦʭʨʦʥʥʘʷ 

ʥʝʚʴʷʥʩʢʘʷ ʩʚʠʪʘ ʠ ʚʝʨʭʥʠʡ ʢʨʠʦʭʨʦʥʥʳʡ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʡ ʘʣʣʶʚʠʡ 

ʧʦʣʷʨʥʦʫʨʘʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʝʚʴʷʥʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ 

ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʣʠʥʟʘʤʠ ʠʣʦʚʘʪʳʭ 

ʩʠʥʝʚʘʪʦ-ʩʝʨʳʭ ʛʣʠʥ ʪʦʣʱʠʥʦʡ 5-10 ʤ; ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʡ ʘʣʣʶʚʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʣʥʠʩʪʦ-ʩʣʦʠʩʪʳʤʠ ʩʚʝʪʣʦ-ʙʫʨʳʤʠ ʧʝʩʢʘʤʠ ʩ ʣʠʥʟʘʤʠ 

ʛʨʘʚʠʷ, ʩʫʧʝʩʝʡ ʠ ʛʣʠʥ ʪʦʣʱʠʥʦʡ ʜʦ 3-5 ʤ. 

ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʷʨʥʦʫʨʘʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (dIII  pu) 

ʧʦʢʨʳʚʘʶʪ ʩʢʣʦʥʳ ʤʘʣʳʭ ʨʝʢ ʠ ʧʨʠʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʳ ʥʘ ʵʨʦʟʠʦʥʥʳʭ 

ʩʢʣʦʥʘʭ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʘʣʣʶʚʠʘʣʴʥʳʡ ʨʝʞʝʚʩʢʦʡ ʢʦʤʧʣʝʢʩ 

ʫ ʪʳʣʦʚʦʛʦ ʰʚʘ ʦʜʥʦʠʤʝʥʥʦʡ ʪʝʨʨʘʩʳ. ʆʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʪʣʦ-

ʩʝʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, ʨʝʞʝ ʛʣʠʥʘʤʠ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʩʪʷʞʝʥʠʡ, ʨʝʜʢʠʤʠ ʛʨʘʚʠʝʤ ʠ ʛʘʣʴʢʦʡ ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʚʝʞʝʛʦ ʤʝʣʢʦʛʦ ʱʝʙʥʷ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʙʳʯʥʦ 

ʨʝʟʢʘʷ ʣʠʙʦ ʦʩʣʦʞʥʝʥʥʘʷ ʢʨʠʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʀʤʝʶʪ ʪʦʣʱʠʥʫ 1-2 ʤ. 

ɺʦʟʨʘʩʪ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʩʦʧʨʷʞʝʥʠʶ ʜʝʣʶʚʠʷ ʩ ʚʝʨʭʥʝʡ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ 

ʩʚʠʪʦʡ ʨʝʞʝʚʩʢʦʛʦ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʚʝʨʦʫʨʘʣʴʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ (dIII sv) 

ʧʦʢʨʳʚʘʶʪ ʩʢʣʦʥʳ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʘʣʣʶʚʠʡ ʚʳʩʦʢʠʭ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʪʝʨʨʘʩ ʠ ʢʘʤʳʰʣʦʚʩʢʠʡ ʘʣʣʶʚʠʡ ʧʨʠ ʪʳʣʦʚʦʤ ʰʚʝ. 

ʆʙʨʘʟʦʚʘʥʠ ̫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʧʝʩʷʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʠ ʛʣʠʥʘʤʠ, ʯʘʩʪʦ 

ʤʘʢʨʦʧʦʨʠʩʪʳʤʠ, ʙʫʨʦʛʦ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʩʨʝʜʥʝʧʣʦʪʥʦʛʦ 

ʩʣʦʞʝʥʠʷ, ʩ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʞʫʨʘʚʯʠʢʘʤʠ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʨʝʜʢʦʡ ʛʘʣʴʢʠ, 

ʢʚʘʨʮʘ ʠ ʱʝʙʥʷ ʧʦʜʩʪʠʣʘʶʱʠʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ 

ʥʘʜʛʦʨʠʟʦʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2-5 ʤ. 

ʃʝʩʩʦʚʠʜʥʳʝ (ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʝ) ʦʙʨʘʟʦʚʘʥʠʷ (LIII sv) ʧʦʢʨʳʚʘʶʪ 

ʪʦʥʢʠʤ ʯʝʭʣʦʤ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ ʚʩʝ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʨʳʤʠ ʤʘʢʨʦʧʦʨʠʩʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠʣʠ ʩʫʧʝʩʷʤʠ, 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʣʝʩʩʦʚʠʜʥʦʛʦ ʦʙʣʠʢʘ. ʊʦʣʠɦʥʘ ʩʫʛʣʠʥʢʦʚ ʚʘʨʴʠʨʫʝʪ ʚ 

ʠʥʪʝʨʚʘʣʝ ʦʪ 2-4 ʜʦ 7 ʤ. 

ʕʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (edIII) ʨʘʟʚʠʪʳ ʥʘ 

ʧʨʠʧʦʜʥʷʪʳʭ ʫʯʘʩʪʢʘʭ ʤʝʞʜʫʨʝʯʠʡ, ʧʦ ʙʝʨʝʛʘʤ ʥʝʢʦʪʦʨʳʭ ʦʟʝʨ, ʠ ʩʚʷʟʘʥʳ 

ʩ ʚʝʨʭʥʠʤʠ ʯʘʩʪʷʤʠ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʩʢʣʦʥʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ. 

ɼʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʧʝʩʷʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʠ ʛʣʠʥʘʤʠ ʩʦ 

ʱʝʙʥʝʤ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ. ʀʭ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʦʙʳʯʥʦ 
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ʧʦʩʪʝʧʝʥʥʘʷ ʠʣʠ ʩ ʢʨʠʦʛʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʆʪʣʦʞʝʥʠʷ ʤʘʣʦʤʦʥɦʳʝ, 

ʠʭ ʪʦʣʱʠʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-2 ʤ. 

 

ʇʣʝʡʩʪʦʮʝʥ ʥʝʨʘʩʯʣʝʥʝʥʥʳʡ 

 

ʂ ʵʪʦʤʫ ʚʦʟʨʘʩʪʫ ʦʪʥʝʩʝʥ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʡ ʩʪʨʘʪʦʛʝʥ. 

ʕʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʣʝʡʩʪʦʮʝʥʘ (edP) ʪʦʥʢʠʤ 

ʧʣʘɦʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʤʝʞʜʫʨʝʯʴʷʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʨʘʚʥʠʥʳ. ʆʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʵʣʶʚʠʝʤ ʠ ʬʘʮʠʘʣʴʥʦ 

ʟʘʤʝʱʘʶʪʩʷ ʧʦʩʣʝʜʥʠʤ. ʕʣʶʚʠʦʜʝʣʶʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʨʠʯʥʝʚʘʪʦ- ʠ 

ʩʝʨʦʚʘʪʦ-ʙʫʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ ʠ ʛʣʠʥʘʤʠ ʩ ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʳʤ 

ʱʝʙʥʝʤ ʧʦʜʩʪʠʣʘʁ ʱʠʭ ʧʦʨʦʜ, ʩ ʨʝʜʢʠʤʠ ʟʝʨʥʘʤʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ 

ʠ ʛʨʘʚʠʝʤ. ʊʦʣɦ ʠʥʘ ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1-3 ʤ. 

 

ɻʦʣʦʮʝʥ 

ɻʦʨʙʫʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ 

 

ʂ ʛʦʨʙʫʥʦʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʛʦʣʦʮʝʥʘ ʦʪʥʦʩʷʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ, 

ʦʟʝʨʥʳʝ ʠ ʧʘʣʶʩʪʨʠʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʦʨʙʫʥʦʚʩʢʘʷ ʦʟʝʨʥʦ-ʙʠʦʛʝʥʥʘʷ ʠ 

ʙʦʨʦʚʣʷʥʩʢʘʷ ʵʦʣʦʚʘʷ ʩʚʠʪʳ. 

ɸʣʣʶʚʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʛʦʨʙʫʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (aH gr) 

ʬʦʨʤʠʨʫʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ (ʙʦʨʦʚʫʶ, ʩʦʩʥʦʚʩʢʫʶ) ʥʘʜʧʦʡʤʝʥʥʳʝ 

ʪʝʨʨʘʩʳ, ʣʫʛʦʚʫʶ (ʚʳʩʦʢʫʶ) ʧʦʡʤʫ, ʥʠʟʢʫʶ ʧʦʡʤʫ ʠ ʨʫʩʣʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʝʢ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʚʳʩʦʪʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʝʨʨʘʩ ʨʘʚʥʳ 4-5 ʤ, ʚʳʩʦʢʦʡ 

ʧʦʡʤʳ ï 3-4 ʤ, ʥʠʟʢʦʡ ï 2-3 ʤ. 

ʆʟʝʨʥʳʝ ʦʩʘʜʢʠ ʛʦʨʙʫʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (lH gr) ʠʤʝʶʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ ʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ. ʂʨʫʧʥʳʝ ʦʟʝʨʘ ʥʘ 

ʤʝʞʜʫʨʝʯʴʷʭ ʠʤʝʶʪ ʥʠʟʢʫʶ ʦʟʝʨʥʫʶ ʪʝʨʨʘʩʫ, ʩʣʦʞʝʥʥʫʶ ʭʦʨʦʰʦ 

ʧʨʦʤʳʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ ʩ ʨʝʜʢʠʤ ʛʨʘʚʠʝʤ ʢʚʘʨʮʘ, ʙʝʨʝʛʦʚʳʝ 

ʧʣʷʞʠ ʠ ʢʦʩʳ, ʪʘʢʞʝ ʩʣʦʞʝʥʥʳʝ ʧʝʩʢʘʤʠ. ɼʦʥʥʳʝ ʦʩʘʜʢʠ ʦʟʝʨ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʣʦʚʘʪʳʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʠ 

ʛʣʠʥʘʤʠ, ʧʝʣʠʪʦʣʠʪʘʤʠ ʠ ʩʘʧʨʦʧʝʣʷʤʠ. ʊʦʣʱʠʥʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 3-

5 ʤ. 

ɻʦʨʙʫʥʦʚʩʢʘʷ ʦʟʝʨʥʦ-ʧʘʣʶʩʪʨʠʥʥʘʷ ʩʚʠʪʘ (l, plH gr) ʠ 

ʧʘʣʶʩʪʨʠʥʥʳʝ (ʙʠʦʛʝʥʥʳʝ) ʦʙʨʘʟʦʚʘʥʠʷ (plH gr) ʛʦʨʙʫʥʦʚʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʘʨʘʩʪʘʶʱʠʤ ʠ ʦʪʤʝʨʰʠʤ ʦʟʝʨʥʳʤ ʚʘʥʥʘʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʘʢ ʥʘ ʤʝʞʜʫʨʝʯʴʷʭ, ʪʘʢ ʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ. 

ɻʦʨʙʫʥʦʚʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʜʚʫʤʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʯʢʘʤʠ: ʥʠʞʥʷʷ 

ʦʟʝʨʥʘʷ ï ʠʣʦʚʘʪʳʝ ʛʣʠʥʳ, ʠʟʚʝʩʪʢʦʚʠʩʪʘʷ ʛʘʞʘ (ʤʝʨʛʝʣʴ), ʩʘʧʨʦʧʝʣʠ; 

ʚʝʨʭʥʷʷ ʧʘʣʶʩʪʨʠʥʥʘʷ (ʙʠʦʛʝʥʥʘʷ) ï ʪʦʨʬ ʠʣʠʩʪʳʡ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 5-10 ʤ. 

ɹʦʨʦʚʣʷʥʩʢʘʷ ʵʦʣʦʚʘʷ ʩʚʠʪʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʙʫʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

(vH gr1) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ. 
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ɽʶ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʝʙʦʣʴʰʠʝ ʛʨʷʜʳ ʠ ʜʶʥʳ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʩʦʩʥʦʚʳʤʠ 

ʙʦʨʘʤʠ. ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ 

ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʢʘʤʠ, ʪʦʥʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ, 

ʧʳʣʝʚʘʪʳʤʠ, ʦʢʘʪʘʥʥʦʩʪʴʶ 2-3 ʙʘʣʣʘ, ʩ ʤʘʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʨʝʥ (ʜʦ 

40 %), ʩ ʢʦʩʳʤʠ ʣʠʥʟʘʤʠ ʘʣʝʚʨʠʪʦʚ. ʇʝʩʢʠ ʧʣʘʱʝʦʙʨʘʟʥʦ ʧʝʨʝʢʨʳʚʘʶʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫʨʝʯʠʡ ʩ ʨʘʟʥʳʤʠ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ, ʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʧʝʨʝʢʨʚrʘʶʪ ʪʝʨʨʘʩʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʞʝʚʩʢʦʛʦ ʘʣʣʶʚʠʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʊʦʙʦʣ. ʕʦʣʦʚʳʡ ʛʝʥʝʟʠʩ ʧʝʩʢʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʨʷʜʦʚʦ-ʜʶʥʥʳʤ ʨʝʣʴʝʬʦʤ, ʭʦʨʦʰʝʡ ʦʢʘʪʘʥʥʦʩʪʴʶ ʟʝʨʝʥ, 

ʤʘʪʦʚʦʩʪʴʶ ʠ ʢʦʨʨʦʜʠʨʦʚʘʥʥʦʩʪʴʶ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʘʣʴʥʠʤ ʧʝʨʝʥʦʩʦʤ 

ʬʨʘʛʤʝʥʪʦʚ ʩʧʠʢʫʣ ʛʫʙʦʢ, ʧʘʥʮʠʨʝʡ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʨʘʟʨʝʟʝ ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ï ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʟʝʨʝʥ ʧʝʩʢʘ ʠ 

ʛʨʘʚʠʷ. 

https://pandia.ru/text/category/vodoroslmz/
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ɻʃɸɺɸ 2. ʊɽʂʊʆʅʀʂɸ ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʯʘʩʪʴ ʦʙʰʠʨ-

ʥʦʛʦ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʦʩʘʜʦʯʥʦ-ʧʦʨʦʜʥʦʛʦ ʤʝʛʘʙʘʩʩʝʡʥʘ, ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʩʚʦʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʧʨʦʰʣʘ ʚʩʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʦʪ ʛʝʦʩʠʥ-

ʢʣʠʥʘʣʠ ʜʦ ʧʣʘʪʬʦʨʤʳ. ʈʘʟʥʳʝ ʫʯʘʩʪʢʠ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʩʚʦʠ ʦʪʣʠ-

ʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʯʪʦ ʚʳʟʚʘʥʦ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʤ ʭʦʜʦʤ ʨʘʟʚʠʪʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲ-

ʝʤ ʦʧʦʨʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʣʦʱʘʜʥʦʡ ʘʵʨʦ-

ʤʘʛʥʠʪʥʦʡ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʦʢ, ʙʫʨʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ, ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʢʚʘʞʠʥ. ʆʥʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʦʮʝʥʢʫ ʥʝʬʛʝʛʘʟʦʥʦʩʥʦ-

ʩʪʠ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ. ʀʤʝʶʱʠʝʩʷ ʩʝʯʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʧʣʦʱʘʜʥʳʝ ʛʝʦ-

ʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʠʪʴ ʙʦʣʝʝ-ʤʝʥʝʝ ʧʦʣʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʦʝʥʠʠ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ. 

ʇʦ ʨʘʟʨʝʟʘʤ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʦʝ ʣʠʪʦʣʦʛʠʯʝ-

ʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠʭ ʨʘʩʯʣʝʥʝʥʠʝ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ 

ʧʨʠʚʷʟʘʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʢʦʤ-

ʧʣʝʢʩ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʦ ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ, ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢ-

ʪʫʨʝ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʉʨʘʚʥʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦ-

ʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʙʦʣʝʝ ʦʜʥʦʟʥʘʯʥʦ, ʯʝʤ ʥʘ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʳʭ ʢʘʨʪʘʭ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʝ ʧʦʣʝ, ʦʪʣʠʯʘʷʩʴ ʦʪ ʤʘʛʥʠʪʥʦʛʦ ʢʘʢ ʧʦʪʝʥʮʠʘʣ ʦʪ ʚʩʝʡ ʧʨʦʠʟʚʦʜ-

ʥʦʡ, ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʪʫʰʝʚʘʥʦ ʚʣʠʷʥʠʝʤ ʛʣʫʙʠʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʝʨʝʢʨʳʪʳ ʧʣʘʪʬʦʨʤʝʥʥʳʤʠ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʚ 

ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʟʘʪʨʫʜʥʷʝʪʩʷ ʪʘʢʞʝ ʥʘʣʠ-

ʯʠʝʤ ʦʩʘʜʦʯʥʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʧʦʢʘʟʳʚʘʝʪ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ, 

ʢʦʥʪʫʨʦʚ ʠ ʧʨʦʩʪʠʨʘʥʠʡ ʨʘʟʣʦʤʦʚ (ʦʩʦʙʝʥʥʦ ʢʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʭ) ʠ ʢʦʥʪʫ-

ʨʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ, ʚ ʦʩʥʦʚʥʦʤ, ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʢʘʨʪ, 

ʦʪʨʘʞʘʶʱʠʭ ʘʚʪʦʨʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘ. ʆʥʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʢʘʢ ʫʙʝʜʠʪʝʣʴʥʦ ʧʠʩʘʣ 

B.C. ʉʫʨʢʦʚ (1971 ʛ.) çʥʝ ʩʪʦʣʴʢʦ ʤʘʣʳʤ ʦʙʲʝʤʦʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʢʦʣʴʢʦ ʨʘʟʣʠʯʠʷʤʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥ-

ʥʳʭ...è. 

ɺ ʨʘʟʥʳʝ ʛʦʜʳ, ʥʘʯʠʥʘʷ ʩ 1961 ʛ. ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʅ.ʅ. ʈʦʩʪʦʚʮʝʚʘ ʧʦ-

ʷʚʣʷʝʪʩʷ ʨʷʜ ʩʭʝʤ ʩʪʨʦʝʥʠʷ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʛʠʦʥʘ. ʂ ʘʚʪʦʨʩʢʠʤ 

ʚʘʨʠʘʥʪʘʤ, ʦʪʣʠʯʘʶʱʠʤʩʷ ʥʘʠʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʳʤ ʘʥʘʣʠʟʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ, ʦʪʥʦʩʷʪʩʷ ʧʦʩʪʨʦʝʥʠʷ ʇ.ʂ. ʂʫʣʠʢʦʚʘ (1964, 1968 ʛʛ.), ɺ.ʇ. 

ʄʘʨʢʦʚʠʯʘ (1966 ʛ.), ʃ.ʗ. ʇʨʦʚʦʜʥʠʢʦʚʘ (1975 ʛ.), ɺ.ʉ. ɹʦʯʢʘʨʝʚʘ (1995 ʛ.), 

ʃ.ɺ. ʉʤʠʨʥʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (1981, 1994, 2001 ʛʛ.) ʠ ʜʨ. 

ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʪʘʢʠʭ ʩʭʝʤ ʠ ʢʘʨʪ, ʥʦ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ (1:1 

000 000 ʠ 1: 500 000), ʦʪʨʘʞʘʶʱʠʭ ʩʪʨʦʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ, ʧʦʷʚʠʣʦʩʴ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʱʘʜʥʳʭ ʛʨʘʚʠʨʘʟʚʝʜʦʯʥʳʭ ʠ ʤʘʛʥʠʪʦʨʘʟʚʝʜʦʯ-

ʥʳʭ ʩʲʝʤʦʢ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʪʨʘʙʦʪʢʘ ʧʣʦʱʘʜʝʡ ʥʦʩʠʣʘ ʤʦʟʘʠʯʥʳʡ 

(ʥʝʧʣʘʥʦʤʝʨʥʳʡ) ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠ ʨʘʟʥʳʤʠ ʠʩʧʦʣ-

ʥʠʪʝʣʷʤʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʥʝ ʫʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʥʳʭ ʣʝʛʝʥʜʘʭ. 

ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ï ʙʣʦʢʦʚʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʥʘ ʦʩʥʦʚʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʝʢʪʦʥʠʢʠ, ʬʘʮʠʘʣʴʥʦʛʦ ʠ ʣʠʪʦʣʦʛʦ-

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʪʦʣʴʢʦ 

ʜʣʷ ʜʝʚʦʥʩʢʠʭ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ; ʜʣʷ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʥʘ ʧʝʨʤʩʢʠʝ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʝ, ʜʦ ʧʨʦʪʝʨʦʟʦʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʜʣʷ ʵʪʠʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʫʩʣʦʚʥʦ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʘʚʪʦʨʩʢʠʭ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʢʘʨʪ ʬʫʥʜʘʤʝʥʪʘ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʥʘ 

ʠʤʝʶʱʠʭʩʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʠ 2.1-2.6. [86, 87, 117]. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ, ʦʥʠ ʠʤʝʶʪ ʤʥʦʛʦ ʩʭʦʞʝ-

ʛʦ. ɺʦʟʤʦʞʥʦ, ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʥʦʚʦʛʦ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʦʥʠ ʙʫʜʫʪ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 2.1 ï ʌʨʘʛʤʝʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ (ʩʦʩʪʘʚʠʣ ɹʦʯʢʘʨʝʚ ɺ.ʉ., 1988 ʛ.) 
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ʈʠʩʫʥʦʢ 2.2 ï ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʦʤʝʟʦʟʦʡʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ 

(ʧʦ ʍʘʨʘʭʠʥʦʚʫ ɺ.ɺ., 2002 ʛ.) 
 

 

 
 



84 
 

 
 

ʈʠʩʫʥʦʢ 2.3 ï ʌʨʘʛʤʝʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʬʫʥʜʘʤʝʥʪʘ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ʉ.ʉʫʨʢʦʚʘ, 2004 ʛ.) 
 

 

 
 

ʈʠʩʫʥʦʢ 2.4 ï ʉʪʨʫʢʪʫʨʳ ʬʫʥʜʘʤʝʥʪʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ 

(ʧʦ ʄʦʯʘʣʢʠʥʦʡ ʃ.ʅ., ʂʫʟʠʥʦʡ ʄ.ʗ., 2009 ʛ.) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʉʪʨʫʢʪʫʨʳ ʬʫʥʜʘʤʝʥʪʘ: 1 ï ʫʨʘʣʠʜʳ; 2 ï ʪʝʨʨʝʡʥʳ ʠ ʦʢʨʘʠʥʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ; 3 ï ʢʘʟʘʭʩʪʘʥʠʜʳ; 4 ï ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʙʣʦʢʠ;  

5 ï ʩʫʪʫʨʳ; 6 ï ʛʨʘʥʠʮʘ ɿʉʇ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʝʨʨʝʡʥʦʚ: ɿʋ ï ɿʘʫʨʘʣʴʩʢʠʡ; ʂ ï ʂʫʩʪʘʥʘʡʩʢʠʡ; 

ɺʀ ï ɺʘʛʘʡ-ʀʰʠʤʩʢʠʡ; ʋɽ ï ʋʙʘʛʘʥ-ɽʬʠʤʦʚʩʢʠʡ 
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ʈʠʩʫʥʦʢ 2.5 ï ʊʝʢʪʦʥʠʯʝʩʢʘʷ cʭʝʤʘ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ  

(ʧʦ ʈʳʣʴʢʦʚʫ ɸ.ɺ. ʠ ʜʨ., 2001 ʛ.) 
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ɺ ʦʩʥʦʚʫ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨ-

ʛʘʥʩʢʦʡ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʦʙʣʘʩʪʝʡ ʧʦʣʦʞʝʥʦ ʚʳʜʝʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʟʦʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʨʘʟʚʠʪʠʷ ʬʦʨʤʘʮʠʡ ʠ ʩʢʣʘʜʯʘʪʦʩʪʠ, 

ʚʦʟʥʠʢʰʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʷʚʣʝʥʠʷ ʛʝʨʮʠʥʩʢʦʛʦ ʠ ʢʠʤʤʝʨʠʡʩʢʦʛʦ ʪʝʢʪʦ-

ʛʝʥʝʟʦʚ. ɼʦʶʨʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ ʛʝʪʝʨʦʛʝʥʥʦʝ ʩʪʨʦʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʩʢʣʘʜ-

ʯʘʪʳʭ ʩʠʩʪʝʤ ʋʨʘʣʘ, ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʭ ï ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʧʦ-

ʛʨʘʥʠʯʥʦʡ ʤʝʞʜʫ ʥʠʤʠ ʩʪʨʫʢʪʫʨʳ ï ɿʘʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ. ɺ ʧʦ-

ʛʨʘʥʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ï ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ ï ʦʪʨʘʞʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ 

ʧʣʘʪʬʦʨʤʳ ʩʦ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʝʜʥʝʛʦ ʧʘʣʝʦʟʦʷ. 

ʀʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦ-

ʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʥʝʢʦ-

ʪʦʨʳʝ, ʘ ʥʝʨʝʜʢʦ ʠ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʦ ʚʟʛʣʷʜʘʭ, ʦʥʠ ʝʜʠʥʳ ʚ 

ʪʦʤ, ʯʪʦ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʬʨʘʛʤʝʥʪ ʨʝʛʠʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʣʦʞʥʦʡ ʟʦʥʝ 

ʩʦʯʣʝʥʝʥʠʷ ʋʨʘʣʴʩʢʦʡ ʠ ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤ. 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ 

ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʧʣʦʭʦ ʠʟʫʯʝʥʥʳʭ ʄʘʢʫʰʠʥʩʢʦʛʦ, 

ʇʝʪʫʭʦʚʩʢʦʛʦ ʠ ʄʦʢʨʦʫʩʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦʤ ʦʪʨʘʞʝʥʠʠ ʩʪʨʦʝʥʠʷ ʬʫʥ-

ʜʘʤʝʥʪʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʟʘʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʠʤʤʝʨʠʡʩʢʠʭ ʚʧʘʜʠʥ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʦ ʤʘʩʰʪʘʙʘʭ ʠ ʩʦʩʪʘʚʝ ʧʨʦʷʚʣʝʥʥʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. ɺ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʩʪʨʦʝʥʠʷʭ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʤʘʛʤʘʪʠʪʳ ʢʠʩ-

ʣʦʛʦ (ʛʨʘʥʠʪʦʠʜʥʦʛʦ) ʨʷʜʘ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʧʦʨʦʜ ʦʩ-

ʥʦʚʥʦʛʦ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʦʚ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʥʘʭʦʜʢʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʢʨʘʩʥʦʮʚʝʪʥʦʛʦ ʜʝʚʦʥʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʂʘʟʘʭ-

ʩʪʘʥʩʢʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ, ʩʣʦʞʝʥʥʘʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʤ ʩʫʙʧʣʘʪʬʦʨʤʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʦʜ ʜʝ-

ʚʦʥ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʨʘʟʨʝʟʝ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʶʪʩʷ ʦʪ-

ʜʝʣʴʥʳʝ ʧʘʯʢʠ ʠ ʛʦʨʠʟʦʥʪʳ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ (ʪʫʬʦʛʝʥʥʳʭ) 

ʦʪʣʦʞʝʥʠʡ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʦʩʥʦ-

ʚʘʥʠʠ ʢʦʪʦʨʦʡ ʟʘʣʝʛʘʶʪ ʤʝʪʘʤʦʨʬʠʪʳ ʜʦʢʝʤʙʨʠʷ, ʧʨʦʨʚʘʥʥʳʝ ʥʠʞʥʝʧʘʣʝʦ-

ʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʥʳʤʠ ʠ ʙʦʣʝʝ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠʥʪʨʫʟʠʷʤʠ. 

ʅʘ ʧʨʦʬʠʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʷʨʫʩʥʳʤ 

ʩʪʨʦʝʥʠʝʤ ʠ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʥʘʢʦʧʣʝʥʠʷ ʜʝʚʦʥʩʢʠʭ, ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ, 

ʪʨʠʘʩʦʚʳʭ, ʶʨʩʢʠʭ ʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʪʦʣʱ. ɺ ʨʘʟʨʝʟʘʭ ʜʝʚʦʥʩʢʦʛʦ ʠ ʢʘʤʝʥʥʦ-

ʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʦʚ ʚʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʬʦʨʤʳ ʢʨʫʧʥʦʛʦ ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʠʤ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ʀʭ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʜʣʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʢʘʣʝʜʦʥʩʢʦʛʦ, ʛʝʨʮʠʥʩʢʦʛʦ ʠ ʢʠʤʤʝʨʠʡʩʢʦʛʦ (ʨʘʥʥʷʷ 

ʬʘʟʘ) ʪʝʢʪʦʛʝʥʝʟʦʚ. ʊʠʧʠʯʥʳʝ ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʫʩʪʘʥʦʚʠʣʠʩʴ ʟʜʝʩʴ 

ʪʦʣʴʢʦ ʩ ʥʘʯʘʣʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʴʧʠʡʩʢʦʛʦ ʧʣʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʇʨʘʚʠʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʨʝʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ ʠ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʦʠʩʢʦʚ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʨʘʢʪʠʢʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʨʘʟʨʳʚʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʤʝʱʝʥʠʝʤ ʟʦʥ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʢ-

ʪʦʥʠʢʦʡ: ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʵʪʘ ʩʚʷʟʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʙʦʛʘʪʳʝ ʥʝʬʪʷʥʳʝ ʠ ʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʨʝʟʝ 

ʧʣʠʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʢʨʘʪʮʝ ʠʩʪʦʨʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʠ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʪʝ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ, ʢʦ-

ʪʦʨʳʝ ʷʚʠʣʠʩʴ ʨʝʰʘʶʱʠʤʠ ʚ ʩʦʟʜʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʣʘ-

ʥʘ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ 

ʖʞʥʦʛʦ ɿʘʫʨʘʣʴʷ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʢʪʦʥʠʢʠ ʟʝʤʥʦʡ ʢʦʨʳ ʣʶʙʦʛʦ ʢʨʫʧʥʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʦʙʦʩʥʦʚʘʥʠʝ ʛʣʘʚʥʝʡʰʠʭ ʵʪʘʧʦʚ 

ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʠʤʠ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦ ʩʫʱʝʩʪʚʫ, ʚ ʨʝʰʝʥʠʠ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 

ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʨʝʛʠʦʥʘʣʴ-

ʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʭʝʤʘʤ ʠ ʢʘʨʪʘʤ: 

- ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ, ʚ ʠʭ ʩʦʩʪʘʚʝ ï ʩʪʨʫʢʪʫʨ; 

- ʛʝʥʝʟʠʩ ʩʪʨʫʢʪʫʨ; 

- ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʟʘʣʝʛʘ-

ʥʠʠ ʧʦʨʦʜ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʤ-

ʧʣʝʢʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʩʪʦʨʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ ʟʝʤʥʦʡ ʢʦʨʳ, ʠ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ ï ʙʦʣʝʝ ʤʝʣ-

ʢʠʝ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʤʘʛʤʘ-

ʪʠʟʤʘ ʚʩʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ʨʝʛʠʦʥʘ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʢʨʫʧʥʳʭ ʮʠʢʣʘ (ʵʪʘʧʘ): ʢʘʣʝʜʦʥʩʢʠʡ ï ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ (R - PZ1), ʛʝʨ-

ʮʠʥʩʢʠʡ ï ʧʘʨʘʧʣʘʪʬʦʨʤʝʥʥʳʡ (D2 - PZ3 (ʉ3 - ʈ1)) ʠ ʘʣʴʧʠʡʩʢʠʡ ï ʧʣʘʪ-

ʬʦʨʤʝʥʥʳʡ (ʧʣʠʪʥʳʡ) (T - Q). ʎʠʢʣʳ ʜʝʣʷʪʩʷ ʥʘ ʩʪʘʜʠʠ, ʢʦʪʦʨʳʤ ʚ ʨʘʟʨʝʟʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʷʨʫʩʳ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠʥʝʡʥʦʝ, ʩʫʙʜʦʣʛʦʪʥʦʡ ʦʨʠʝʥ-

ʪʠʨʦʚʢʠ ʠʥʚʝʨʩʠʦʥʥʦʝ ʧʦʜʥʷʪʠʝ, ʦʩʣʦʞʥʷʶʱʝʝ ʢʨʫʧʥʫʶ ʟʦʥʫ ʪʨʠʘʩ-

ʧʝʨʤʩʢʦʪʨʠʘʩʦʚʳʭ ʧʨʦʛʠʙʦʚ, ʟʘʢʘʨʪʠʨʦʚʘʥʥʫʶ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɺʘʛʘʡ-

ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ, ʚ ʨʘʡʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ 1L, 1ʂ 

ʠ 101ɺ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʀʰʠʤʩʢʦʡ ʧʣʦʱʘʜʠ (ʩʢʚ. ˉˉ 10 ʠ 11) ʵʪʘ ʧʦ-

ʣʦʞʠʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʧʨʦʛʠʙʘ ʦʪʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʣʠʥʝʡ-

ʥʦʛʦ ʢʦʥʪʨʘʩʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ. ʆʥʦ ʩʚʷʟʘʥʦ ʩ ʟʘʚʝʨʰʝʥʠʝʤ ʵʪʘʧʘ ʨʘʩʪʷʞʝ-

ʥʠʷ ʪʘʬʨʦʛʝʥʥʳʭ ʧʨʦʛʠʙʦʚ ʠ ʩʤʝʥʦʡ ʝʛʦ ʩʞʘʪʠʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨ 

ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʪʠʧʘ. 
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ʌʨʘʛʤʝʥʪ ʚʨʝʤʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʈʇ 102ɺ ʚ ɺʘʛʘʡ-

ʀʰʠʤʩʢʦʡ ʟʦʥʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ 

ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.6.  

 

 
ʈʠʩʫʥʦʢ 2.6 ï ʌʨʘʛʤʝʥʪ ʚʨʝʤʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʈʇ 102ɺ  

ʚ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʟʦʥʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ  

ʨʘʩʯʣʝʥʝʥʠʷ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ 
 

ʂʘʞʜʳʡ ʠʟ ʮʠʢʣʦʚ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ɿʘʫʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʛʣʘʚʥʳʝ ʩʪʨʫʢʪʫʨ-

ʥʳʝ ʵʪʘʞʠ ʦʪʚʝʯʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʦʚʦʢʫʧʥʦʩʪʷʤ ʩʣʦʠʩʪʳʭ 

ʪʦʣʱ ʠ ʜʠʩʣʦʢʘʮʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʙʷʟʘʥʦ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ 

(ʢʦʨʝʥʥʳʭ) ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ. ʂ ʛʨʘʥʠʮʘʤ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʘʤʠ 

(ʠʣʠ ʷʨʫʩʘʤʠ, ʵʪʘʞʘʤʠ) ʧʨʠʫʨʦʯʝʥʳ ʢʨʫʧʥʝʡʰʠʝ ʫʛʣʦʚʳʝ ʠ ʩʪʨʘʪʠʛʨʘʬʠ-

ʯʝʩʢʠʝ ʥʝʩʦʛʣʘʩʠʷ. ɺʳʜʝʣʷʝʤʳʝ ʚ ɿʘʫʨʘʣʴʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʠʤʝʶʪ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʦʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʛʘʥ-

ʩʢʦʛʦ ɿʘʫʨʘʣʴʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʢʘʣʝʜʦʥʩʢʫʶ, ʛʝʨʮʠʥʩʢʫʶ ʠ ʢʠʤʤʝʨʠʡʩʢʫʶ 

ʬʘʟʳ ʪʝʢʪʦʛʝʥʝʟʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʠ ʩʪʨʫʢʪʫʨ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʨʘʟʚʠ-

ʪʠʝ ʠ ʵʰʝʣʦʥʠʨʦʚʘʥʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-

ʙʦʣʴʰʠʭ ʜʦ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. 

ʉʨʝʜʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 
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ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʠ ʨʝʣʘʢʩʘʮʠʝʡ ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʷʭ; 

ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ, ʠʤʝʶʱʠʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʚ 

ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʠ ʙʦʣʝʝ (ɼʞʝʪʳʛʘʨʠʥʩʢʠʡ, ɸʣʘʧʦʚʩʢʠʡ ʠ ʉʝʚʘʩʪʦʧʦʣʩɹʢʠʡ). 

ʈʘʟʥʦʘʤʧʣʠʪʫʜʥʳʝ ʨʘʟʣʦʤʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʥʘʧʨʷʞʝʥʥʳʭ ʟʦʥ ʠ ʚʩʝʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦ-

ʜʠʚʰʠʭ ʚʥʫʪʨʠ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɺ ʭʦʜʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʟʣʦʤʳ ʙʳʣʠ ʥʝ 

ʪʦʣʴʢʦ ʛʣʫʙʠʥʥʳʤʠ ʠ ʜʦʣʛʦʞʠʚʫʱʠʤʠ, ʥʦ ʠ ʩʣʫʞʠʣʠ ʛʨʘʥʠʮʘʤʠ ʩʪʨʫʢʪʫʨ-

ʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ï ʢʘʥʘʣʘʤʠ ʠʟʣʠʷʥʠʷ ʤʘʛʤʘʪʠ-

ʯʝʩʢʠʭ ʧʦʨʦʜ ʚ ʪʝʯʝʥʠʝ ʬʘʟ ʪʝʢʪʦʛʝʥʝʟʦʚ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚ-

ʣʷʣʠʩʴ ʛʝʨʮʠʥʩʢʘʷ (ʟʘʘʣʴʩʢʘʷ ʬʘʟʘ) ʠ ʜʨʝʚʥʝʢʠʤʤʝʨʠʡʩʢʘʷ. 

ʅʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʝ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʨʠʩʫʥʦʢ 2.7), ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɸ.ʄ. ʇʫʤʧʷʥʩʢʦʛʦ, ʄ.ɺ. ʂʘʨ-

ʤʘʥʦʚʦʡ, ɺ.ʇ. ɿʘʢʦʞʫʨʥʠʢʦʚʘ, ʖ.ʅ. ɻʦʨʙʘʯʝʚʘ ʠ ʜʨ., ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʧʦʢʘʟʘʥ ʬʦʨʤʘʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʩʣʘʛʘʶʱʠʭ ʠʭ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [1, 30, 73, 76]. 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘ-

ʙʦʪ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʧʣʦʭʦ ʠʟʫʯʝʥʥʳʭ ʄʘʢʫʰʠʥʩʢʦʤ, ʇʝʪʫʭʦʚʩʢʦʤ ʠ 

ʄʦʢʨʦʫʩʦʚʩʢʦʤ ʨʘʡʦʥʘʭ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ ʩʦʚʩʝʤ ʢʦʨ-

ʨʝʢʪʥʦʤ ʦʪʨʘʞʝʥʠʠ ʩʪʨʦʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʟʘʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʠʤʤʝʨʠʡʩʢʠʭ ʚʧʘʜʠʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʩʰʪʘʙʘʭ ʠ ʩʦʩʪʘʚʝ ʧʨʦʷʚʣʝʥ-

ʥʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. ɺ ʫʢʘʟʘʥʥʳʭ ʧʦʩʪʨʦʝʥʠʷʭ, ʚ ʦʩʥʦʚʥʦʤ, 

ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʤʘʛʤʘʪʠʪʳ ʢʠʩʣʦʛʦ (ʛʨʘʥʠʪʦʠʜʥʦʛʦ) ʨʷʜʘ ʧʨʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʧʦʨʦʜ ʦʩʥʦʚʥʦʛʦ ʠ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʦʚ. 

 

2.1. ʂʘʣʝʜʦʥʩʢʠʡ (ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ) ʮʠʢʣ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʤʘʣʦ ʜʘʥʥʳʭ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʠʬʝʡ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʮʠʢʣʘ ʠ ʚʳʜʝʣʝʥʠʷ ʚʥʫʪʨʠ 

ʥʝʛʦ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʷʨʫʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʨʘʩʪʥʘʷ ʜʘʪʠʨʦʚʢʘ 

ʢʘʢ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʪʘʢ ʠ ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦʡ. 

ɺ ʨʠʬʝʡ-ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʫʶ ʩʪʘʜʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʙʳʣʘ ʚʦʚʣʝʯʝʥʘ ʚ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ. ʇʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʨʘʥʥʝʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʦʬʠʦʣʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ, ʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʫ-

ʜʠʪ ɹʧʦ ʪʝʣʘʤ ʩʝʨʧʝʥʪʠʥʠʪʦʚ, ʘ ʟʘʪʝʤ ʠʜʝʪ ʥʘʢʦʧʣʝʥʠʝ ʬʣʠʰʝʚʳʭ ʦʪʣʦʞʝ-

ʥʠʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. 

ɺʳʢʦʧʠʨʦʚʢʘ ʠʟ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʳ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨ-

ʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʦ ʈʳʣʴʢʦʚʫ ɸ.ɺ. ʠ ʜʨ., 2001 ʛ.) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

2.8.  
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ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ɹʨʦʜʦʢʘʣʤʘʢʩʢʦʤʫ ʧʨʦʬʠʣʶ (ʧʦ 

ʈʳʣʴʢʦʚʫ ɸ.ɺ. ʠ ʜʨ., 2001 ʛ.) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.9.  

 
ʈʠʩʫʥʦʢ 2.7 ï ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ  

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ ʥʘ ʦʩʥʦʚʝ ʜʝʚʦʥʩʢʠʭ ʬʦʨʤʘʮʠʡ 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ  
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ʈʠʩʫʥʦʢ 2.8  ɺʳʢʦʧʠʨʦʚʢʘ ʠʟ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʳ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʧʦ ʈʳʣʴʢʦʚʫ ɸ.ɺ. ʠ ʜʨ., 2001 ʛ.)  
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ʈʠʩʫʥʦʢ 2.9  ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ɹʨʦʜʦʢʘʣʤʘʢʩʢʦʤʫ ʧʨʦʬʠʣʶ 

(ʧʦ ʈʳʣʴʢʦʚʫ ɸ.ɺ. ʠ ʜʨ., 2001 ʛ.) 
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ɺ ʦʨʜʦʚʠʢʝ-ʩʠʣʫʨʝ ʧʨʦʠʩʭʦʜʷʪ ʦʨʦʛʝʥʥʳʝ (ʛʦʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ) 

ʜʚʠʞʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʠʩʣʳʭ ʙʘʪʦʣʠʪʦʚ. ʇʨʦʠʩ-

ʭʦʜʠʪ ʟʘʚʝʨʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʘʥʥʦʝ ʚʦʟʜʳʤʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʝʝ ʶʞʥʦʡ ʯʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʚʠʜʝ ʨʘʟʥʦ-

ʚʝʣʠʢʠʭ ʩʨʝʜʠʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʚʳʩʪʫʧʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ï ʇʝʪʫʭʦʚʩʢʠʡ ʚʳʩʪʫʧ, ʅʝʚʝʨʦʚʩʢʠʡ ʠ ɸʥʘʥʴʝʚʩʢʠʡ ʛʦʨʩʪʳ. ɺ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʇʝʪʫʭʦʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʚʳʜʝʣʷʝʪʩʷ ʂʦʢʯʝʪʘʚʩʢʠʡ ʩʨʝʜʠʥʥʳʡ ʤʘʩʩʠʚ. 

 

2.2. ɻʝʨʮʠʥʩʢʠʡ (ʧʘʨʘʧʣʘʪʬʦʨʤʝʥʥʳʡ) ʮʠʢʣ 

 

ʆʭʚʘʪʳʚʘʝʪ ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʩʦʙʳʪʠʷ, ʧʨʠʚʝʜʰʠʝ ʢ ʦʙ-

ʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʮʠʡ: ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ (D2-3), ʢʘʨʙʦ-

ʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʬʣʠʰʦʠʜʥʳʭ (D2ʉ1V1), ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ (D3-

ʉ1), ʘ ʪʘʢʞʝ ʤʦʣʘʩʩʦʚʳʭ (PZ3). 

ʈʘʥʥʠʝ ʵʪʘʧʳ ʛʝʨʮʠʥʩʢʦʛʦ ʮʠʢʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳ-

ʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʭʦʜʷʪ ʚ ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʤ ʧʦʜʥʷʪʠʠ, ʘ ʪʘʢ-

ʞʝ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʧʦʜ ʦʪʣʦʞʝʥʠʷʤʠ ʬʘʤʝʥ-ʪʫʨʥʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʦ ʬʨʘʥʩʢʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʣʦʤʦʱʥʳʭ ʢʦʨ ʚr-

ʚʝʪʨʠʚʘʥʠʷ. ɺ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʬʘʤʝʥ-ʪʫʨʥʝʡʩʢʦʝ ʚʨʝʤʷ ʧʦʯʪʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ɺʦʩʪʦʯʥʦ-ʂʫʨʛʘʥʩʢʦʡ ʟʦʥʳ ʙʳʣʘ ʦʙʩʪʘʥʦʚʢʘ ʤʝʣʢʦʚʦʜʥʦʛʦ (ʧʣʘʪʬʦʨ-

ʤʝʥʥʦʛʦ) ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʨʘʥʥʝʚʠʟʝʡʩʢʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʢʦʥʢʨʝʪʥʳʝ 

ʙʣʦʢʦʚʳʝ ʜʚʠʞʝʥʠʷ, ʧʨʠʚʝʜʝʥʠʝ ʢ ʦʙʦʩʦʙʣʝʥʠʶ ʠ ʨʘʟʨʫʰʝʥʠʶ ʊʶʤʝʥʩʢʦ-

ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʧʦʜʲʝʤʫ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʚʠʟʝʡʩʢʦ-

ʩʝʨʧʫʭʦʚʩʢʦʝ ʚʨʝʤʷ ʤʦʨʩʢʦʡ ʨʝʞʠʤ ʩʦʭʨʘʥʷʣʩʷ, ʥʦ ʥʝ ʚʝʟʜʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘ-

ʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʝʨʝʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ. 

ɹʘʰʢʠʨʩʢʦ-ʧʝʨʤʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʷʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʠʤʫʝɦ-

ʩʪʚʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʟʚʠʪʠʷ. ʃʠʰʴ ʩʧʦʨʘʜʠʯʝʩʢʠ ʚ ʊʁ -

ʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʤ ʠ ʄʘʢʫʰʠʥʩʢʦʤ ʧʨʦʛʠʙʘʭ ʚ ʙʘʰʢʠʨʩʢʦʝ ʚʨʝʤʷ ʦʪʤʝ-

ʯʘʣʠʩʴ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʠ ʣʘʛʫʥʥʳʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʠ ʰʣʦ 

ʥʘʢʦʧʣʝʥʠʝ ʤʘʣʦʤʦʱʥʳʭ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʩʝʨʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʤʦʩʢʦʚʩʢʦ-ʧʝʨʤʩʢʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʙʣʦʢʦʚʳʝ ʧʦʜʚʠʞʢʠ, ʧʨʠ-

ʚʝʜʰʠʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʨʘʙʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʨʘʩʥʦʮʚʝʪ-

ʥʳʤʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ. ɺ ʟʘʚʝʨʰʘʶ-

ʱʫʶ ʩʪʘʜʠʶ ʵʪʦʛʦ ʞʝ ʧʝʨʠʦʜʘ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʩʫʙʰʠʨʦʪʥʳʝ ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ. ɼʠʟʲʶʥʢʪʠʚʥʘʷ ʪʝʢʪʦʥʠʢʘ ʵʪʦʛʦ ʧʣʘʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʷʚʠ-

ʣʘʩʴ ʧʦʟʜʥʝʝ, ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʥʪʨʫʟʠʠ, ʩʣʦ-

ʞʝʥʥʳʝ ʧʝʨʤʩʢʠʤʠ ʨʠʦʣʠʪʘʤʠ [105, 119] (ʨʠʩʫʥʦʢ 2.10). 
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ʈʠʩʫʥʦʢ 2.10  ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʦʚ  

ʂʫʨʛʘʥʩʢʦʛʦ ɿʘʫʨʘʣʴʷ (ʧʦ ʇʫʤʧʷʥʩʢʦʤʫ ɸ.ʄ., 1990 ʛ.) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ:  

1  ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʠʡ ʧʨʦʛʠʙ; 2 ï ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ;  

3 ï ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ; 4  ʛʨʘʥʠʪʳ; 5 ï ʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ, ʨʠʦʣʠʪʳ ʠ 

ʨʠʦʜʘʮʠʪʳ; 6 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ; 7 ï ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʳ: 1 ï ʂʫʨ-

ʛʘʥʩʢʠʡ, 2 ï ʍʫʪʦʨʩʢʦʡ; 8 ï ʧʨʦʙʫʨʝʥʥʳʝ ʩʢʚʘʞʠʥʳ 
 

 

ʕʪʠ ʠʥʪʨʫʟʠʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʦʩʪʦʨʦʛʝʥʥʦʛʦ ʛʨʘʥʠʪ-ʨʠʦʣʠʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʟʘʚʝʨʰʠʚʰʝʛʦ ʚ ʂʫʨʛʘʥʩʢʦʤ ɿʘʫʨʘʣʴʝ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʪʝʢ-

ʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ, ʠ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʘʤ. ʀʥʪʨʫʟʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʦʢʦʣʦ ʛ. ʂʫʨʛʘʥ ʩʨʝʜʠ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʠ ʦʩʘʜʦʯ-

ʥʳʭ ʧʦʨʦʜ ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʧʝʨʝʢʨʳʪʦʛʦ ʤʦʱʥʳʤ ʯʝʭʣʦʤ 

ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʈʘʥʝʝ ʦʥʠ ʦʪʥʦʩʠʣʠʩʴ ʢ ʚʫʣʢʘʥʦʢʫʧʦʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʷʤ, ʯʪʦ ʥʝ ʦʪʚʝʯʘʝʪ ʠʭ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʦʙʲʝʤʫ ʧʨʦ-

ʷʚʣʝʥʠʷ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʟʦ-
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ʥʘʤ ʧʦʜʥʷʪʠʡ, ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥʪʨʫʟʠʡ (ʧʣʦʱʘʜʴʶ ʜʦ 1000 ʢʤ2), ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʟʜʝʩʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʠʥʠʤʫʤʘ ʩʠʣʳ ʪʷʞʝʩʪʠ, 

ʪʝʩʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʢʠʩʣʳʭ ʵʬʬʫʟʠʚʦʚ ʠ ʩʭʦʜʥʳʭ ʩ 

ʥʠʤʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʨʘʥʠʪʦʚ ʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ ʧʦʟʚʦʣʷʶʪ ʦʪ-

ʥʦʩʠʪʴ ʵʪʠ ʙʘʪʦʣʠʪʦʧʦʜʦʙʥʳʝ ʪʝʣʘ ʢ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʘʤ, ʛʜʝ ʢʠʩʣʳʝ ʠʥʪʨʫ-

ʟʠʚʥʳʝ ʠ ʵʬʬʫʟʠʚʥʳʝ ʬʘʮʠʠ ʧʨʦʠʟʦʰʣʠ ʠʟ ʦʜʥʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʠ 

ʙʣʠʟʢʠ ʧʦ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ ʠʥʪʨʫʟʠʠ ʩʣʦʞʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠ ʠ ʢʚʘʨʮʝʚʳʤʠ ʧʦʨʬʠʨʘʤʠ ʧʨʠ 

ʧʦʜʯʠʥʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ï ʨʠʦʜʘʮʠʪʦʚ ʠ ʨʠʦ-

ʣʠʪʦʚ. 

ʉ ʩʝʚʝʨʘ ʠ ʟʘʧʘʜʘ ʠʥʪʨʫʟʠʠ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʪʝʨ-

ʨʠʛʝʥʥʳʤʠ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦ-ʧʦʟʜʥʝʛʦ ʜʝʚʦʥʘ ʊʦ-

ʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʩ ʚʦʩʪʦʢʘ ï ʩ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʪʫʨʥʝʡʩʢʠʤʠ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ, ʥʘ 

ʶʛʝ ï ʩ ʦʩʘʜʦʯʥʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʨʠʘʩʘ. ɺ ʩʢʚʘʞʠʥʝ 

ɺʂ-50 ʨʠʦʣʠʪʳ ʟʘʣʝʛʘʶʪ ʥʘ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʧʦʟʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʢʘʣʠʡ-ʘʨʛʦʥʦʚʳʤ ʤʝʪʦʜʦʤ ʚʦʟʨʘʩʪ ʨʠʦʣʠʪʦʚ ʠ 

ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ ʚ ʩʢʚ. ʂʍ-220 ʠ ɺʂ-59 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʫ ʨʘʥʥʝʧʝʨʤ-

ʩʢʦʡ ʠ ʧʦʟʜʥʝʧʝʨʤʩʢʦʡ ʵʧʦʭʘʤ, ʪ.ʝ. ʦʪʚʝʯʘʝʪ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʠʦʣʠʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ (ʜʦ ʰʝʩʪʠ) ʩʣʦʝʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʘʚʪʦʙʨʝʢʯʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʜʣʝʥʥʦʤ ʧʨʦʜʚʠʞʝʥʠʠ ʠʥʪʨʫʟʠʡ 

ʚʚʝʨʭ ʠ ʦ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʟʣʘʤʳʚʘʥʠʠ ʠʭ ʟʘʩʪʳʚʰʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʥʠ-

ʤʘʶʱʠʤʩʷ ʩʥʠʟʫ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʣʘʚʦʤ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʙʚʫʣʢʘ-

ʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʥʪʨʫʟʠʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʝ ʚʨʝʤʷ ʵʪʠ ʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʘʣʠʯʠʝʤ ʚʳʩʦʢʠʭ ʪʝʧʣʦʚʳʭ ʧʦ-

ʪʦʢʦʚ, ʯʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 

ʚʤʝʱʘʶʱʠʭ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʩʘʜʦʯʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

 

2.3. ɸʣʴʧʠʡʩʢʠʡ (ʧʣʘʪʬʦʨʤʝʥʥʳʡ, ʧʣʠʪʥʳʡ) ʮʠʢʣ 
 

ʉʢʣʘʜʯʘʪʳʝ ʜʚʠʞʝʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʟʘʚʝʨʰʠʣʠʩʴ ʥʘ 

ʨʫʙʝʞʝ ʤʝʟʦʟʦʡʩʢʦʡ ʵʨʳ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʫʙʩʝʢʚʝʥʪʥʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʟʜʥʝʡ ʧʝʨʤʠ ʠʣʠ ʥʘʯʘʣʫ ʪʨʠʘʩʘ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʦʠʟʦʰʣʦ ʧʦʯʪʠ ʧʦʣʥʦʝ ʟʘʤʳʢʘʥʠʝ ʋʨʘʣʴʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʠ. ɺ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦʛʦ ɿʘʫʨʘʣʴʷ ʠ ʶʛʦ-ʟʘʧʘʜʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʩʘʜʦʯ-

ʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʪʨʠʘʩʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚʧʘʜʠʥ-ʛʨʘʙʝʥʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʥʥʶʶ ʩʪʘʜʠʶ ʧʣʠʪʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ï ʚ ʪʨʠʘʩʝ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʝ-

ʚʝʨʥʦʡ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʧʘʜʠʥ-

ʛʨʘʙʝʥʦʚ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʨʠʘʩʦʚʳʭ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ ʩʠʥʭʨʦʥʥʦ ʥʘʢʦʧʣʝ-

ʥʠʶ ʪʝʨʨʠʛʝʥʥʦʡ ʤʦʣʘʩʩʳ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʧʨʦʛʠʙʝ ʠ ʚ ʂʫʟʙʘʩʩʢʦʡ ʚʧʘ-

ʜʠʥʝ, ʛʜʝ ʪʦʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʝʨʤʴ-ʪʨʠʘʩʦʚʳʝ ʙʘʟʘʣʴʪʳ ʠ ʜʦʣʝʨʠʪʳ. 

ʕʬʬʫʟʠʚʳ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʟʘʣʝʛʘʶʪ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʧʘʣʝʦʟʦʡ-

ʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʥʦʛʜʘ ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʝʤ ʛʨʘ-

ʙʝʥʦʦʙʨʘʟʦʚʘʥʠʶ ʟʥʘʯʠʪʝʣɹʥʦʤ ʚʳʨʘʚʥʠʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʟʣʠʷʥʠʝʤ ʵʬʬʫʟʠʚʦʚ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʟʘʚʝʨʰʠʣʘʩʴ ʤʘʛʤʘʪʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʝʛʠʦʥʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʭʦʜʷ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʤʝʩʪʘ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʧʣʠʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʢʘʪʘʧʣʠʪʥʳʝ) ʟʘʨʦʜʠʣʠʩʴ ʚ ʩʨʝʜʥʝʪʨʠʘ-

ʩʦʚʦʝ ʚʨʝʤʷ, ʧʦʩʢʦʣʴʢʫ ʦʪʣʦʞʝʥʠʷ ʘʥʠʟʠʡʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ (ʩʢʚ. 

ʃʝʙʷʞʴʝʚʩʢʘʷ ˉ 1) ʫʯʘʩʪʚʫʶʪ ʚ ʩʢʣʘʜʯʘʪʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ ʚʝʨʭʥʝʧʝʨʤʩʢʠʤʠ. 

ʅʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʥʦʬʘʮʠʘʣʴ-

ʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʪʨʠʘʩʘ, ʨʘʟʚʠʪʳʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʝʝ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠ ʧʨʠʫʨʦʯʝʥ-

ʥʳʭ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʜʝʧʨʝʩʩʠʷʤ (ʉʫʵʨʩʢʘʷ, 

ɸʨʤʠʟʦʥʩʢʘʷ, ʃʝʙʷʞʴʝʚʩʢʘʷ ʠ ʜʨ.). 

ʂ ʧʣʠʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʦʪʥʦʩʷʪʩʷ ʧʦʨʦʜʳ ʩʨʝʜʥʝ- ʠ ʧʦʟʜʥʝʪʨʠʘʩʦʚʦʛʦ, 

ʶʨʩʢʦʛʦ, ʤʝʣʦʚʦʛʦ ʠ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ, ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʨʘʜʠʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʆʥʠ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʣʦʱʘʜʥʦʝ 

ʨʘʟʚʠʪʠʝ. ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʞʘ, 

ʯʝʪʢʦ ʦʙʦʩʦʙʣʷʶʱʠʭʩʷ ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʣʝʛʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʫ ʜʠʩʣʦʢʘʮʠʡ. 

ʅʠʞʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʞ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʚʝʨʛʰʠʝʩʷ ʨʝʟ-

ʢʠʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʨʘʜʠʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʵʬʬʫʟʠʚʥʳʝ ʠ ʦʩʘ-

ʜʦʯʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʠ ʶʨʳ. 

ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʜʠʩʣʦʢʘʮʠʡ ʥʠʞʥʝʛʦ ʵʪʘʞʘ ï ʛʨʘʙʝʥ ʠ ʛʨʘʙʝʥ-

ʩʠʥʢʣʠʥʘʣʠ. ɺ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʛʨʘʙʝʥʦʚ ʧʦʨʦʜʳ ʟʘʣʝʛʘʶʪ ʧʦʯʪʠ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦ, ʘ ʚ ʧʨʠʙʦʨʪʦʚʳʭ ï ʚʙʣʠʟʠ ʨʘʟʣʦʤʦʚ, ʠʤʝʶʪ ʢʨʫʪʳʝ ʫʛʣʳ ʧʘʜʝ-

ʥʠʷ, ʠʥʦʛʜʘ ï ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʩʤʷʪʠʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʨʦʜ ʥʝʨʦʚʥʘʷ. ʆʥʘ ʦʙʨʘʟʫʝʪ ʧʣʘʚʥʳʝ, ʯʘʩʪʦ ʘʥʪʠ-

ʢʣʠʥʘʣʝʧʦʜʦʙʥʳʝ ʬʦʨʤʳ, ʨʘʩʯʣʝʥʝʥʥʳʝ ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʶʨ-

ʩʢʦʝ ʠ ʨʘʥʥʝʤʝʣʦʚʦʝ ʚʨʝʤʷ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʨʘʥʥʝʤʝʣʦʚʳʤ ʨʘʟʤʳʚʦʤ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʜʦʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʙʦʣʴʰʝ ʥʝ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʨʷʤʦʤʫ ʚʳʚʝʪʨʠʚʘʥʠʶ. ʇʦ ʢʨʦʚʣʝ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʙ-

ʨʘʟʦʚʘʣʠʩʴ ʟʘʤʢʥʫʪrʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʧʝʨʝʢʨʳʪʳʝ 

ʛʣʠʥʠʩʪʳʤʠ ʬʣʶʠʜʦʫʧʦʨʘʤʠ ʶʨʳ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʮʝʩʩ ʢʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʯʘʚ-

ʰʠʡʩʷ ʚ ʪʨʠʘʩʝ. ʕʪʦʪ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʥʪʠ-

ʥʝʥʪʘʣʥɹʳʭ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ.  

ɺ ʩʦʩʪʘʚ ʩʨʝʜʥʝʛʦ ʵʪʘʞʘ ʚʭʦʜʷʪ ʦʭʚʘʯʝʥʥʳʝ ʫʤʝʨʝʥʥʳʤʠ ʵʧʝʡʨʦʛʝ-

ʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʦʪʣʦʞʝʥʠʷ ʤʝʣʘ, ʠ ʚ ʚʝʨʭʥʠʡ ï ʧʣʘʚʥʳʤʠ ʵʧʝʡʨʦ-

ʛʝʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʦʪʣʦʞʝʥʠʷ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ. 
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ɺ ʥʝʦʢʦʤʝ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʮʝʩʩ ʜʝʥʫʜʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦ-

ʨʳʡ ʟʘʚʝʨʰʠʣʩʷ ʚ ʨʘʥʥʝʘʧʪʩʢʦʝ ʚʨʝʤʷ. 

ʊʨʘʥʩʛʨʝʩʩʠʷ ʤʦʨʷ, ʦʭʚʘʪʠʚʰʘʷ ʚʩʶ ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ, ʥʘʯʘʣʘʩʴ 

ʪʘʢʞʝ ʚ ʘʧʪʝ, ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʫʤʘ ʚ ʤʘʘʩʪʨʠʭʪʝ, ʠ ʟʘʚʝʨʰʠʣʘʩʴ ʚ ʨʘʥʥʝʤ 

ʦʣʠʛʦʮʝʥʝ ʨʝʛʨʝʩʩʠʝʡ ʏʝʛʘʥʩʢʦʛʦ ʤʦʨʷ. ʄʦʨʩʢʠʝ (ʘʧʪʩʢʠʝ) ʦʪʣʦʞʝʥʠʷ 

ʩʧʣʦʰʥʳʤ ʯʝʭʣʦʤ ʧʦʢʨʳʚʘʶʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɺ ʨʘʥʥʝʤ 

ʦʣʠʛʦʮʝʥʝ ʥʘʯʘʣʦʩʴ ʦʙʱʝʝ ʧʦʜʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʙʤʝʣʝʥʠʝʤ 

ʠ ʦʪʩʪʫʧʣʝʥʠʝʤ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ ʥʘ ʚʦʩʪʦʢ. 

ɺ ʩʨʝʜʥʝʦʣʠʛʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʧʦʜ-

ʥʷʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʝʞʠʤʘ. 

ʉ ʥʘʢʦʧʣʝʥʠʝʤ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʩʘʜʢʦʚ ʜʣʷ ʩʨʝʜʥʝʦʣʠʛʦʮʝʥ- 

ʤʠʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʭʘʨʘʢʪʝʨʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʚʳʨʘʟʠʚʰʘʷʩʷ ʚ ʦʙʰʝʤ ʚʦʟʜʳʤʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʨʦʷʚʣʝʥʠʠ ʨʘʟ-

ʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʥʘʩʣʝʜʫʶʱʝʡ ʙʦʣʝʝ ʨʘʥʥʶʶ ʧʘʣʝʦʟʦʡʩʢʫʶ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-

ʩʦʚ ʚ ʖʞʥʦʤ ɿʘʫʨʘʣʴʝ ʠ ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʨʘʟʣʦʤʳ. ʆʥʠ ʠʛʨʘʣʠ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʪʨʫʢʪʫʨ ʢʘʢ ʢʨʫʧʥʦʛʦ, ʪʘʢ ʠ ʤʝʣʢʦʛʦ ʧʦʨʷʜʢʦʚ. ʉʨʝʜʠ ʨʘʟʣʦʤʦʚ ʥʘʤʝʯʘ-

ʶʪʩʷ ʢʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʝ (ʛʣʫʙʠʥʥʳʝ), ʯʝʭʦʣʴʥʦ-ʢʦʨʦʚʳʝ (ʨʝʛʠʦʥʘʣʴʥʳʝ) ʠ 

ʯʝʭʦʣʥɹʳʝ. ʂʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʝ ʨʘʟʣʦʤʳ ʨʘʟʜʝʣʷʶʪ ʢʨʫʧʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʏʝʭʦʣʴʥʦ-ʢʦʨʦʚʳʝ ʨʘʟʣʦʤʳ ʜʝʣʷʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʠ ʯʘʩʪʦ ʚʣʠʷʶʪ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʞʠʣʴʥʳʭ ʦʙ-

ʨʘʟʦʚʘʥʠʡ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʨʘʟʣʦʤʳ ʦʩʣʦʞʥʷʶʪ ʩʪʨʦʝʥʠʝ ʦʪʜʝʣʴ-

ʥʳʭ ʩʢʣʘʜʦʢ ʠʣʠ ʠʭ ʢʨʳʣʴʝʚ. ɿʘʣʦʞʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ ʙʳʣʦ ʨʘʟʥʦʚʨʝʤʝʥʥʳʤ. ʆʥʠ ʚʦʟʥʠʢʘʣʠ ʠ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ 

ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʋʨʘʣʘ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɼʣʷ ʢʨʫʧ-

ʥʳʭ ʨʘʟʣʦʤʦʚ ʭʘʨʘʢʪʝʨʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ ʠ ʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ. 

ʈʘʟʣʦʤʳ ʙʳʣʠ ʚʳʟʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʫʜʝʪʩʢʦʡ, ʟʘʘʣʴʩʢʦʡ ʠ ʜʨʝʚʥʝʢʠʤʤʝ-

ʨʠʡʩʢʦʡ ʵʧʦʭʘʤʠ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʪʦʣʱʠʥ ʠ ʬʘʮʠʡ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ, ʩʨʝʜʥʝ-

ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʠ ʪʨʠʘʩʦʚʳʭ ʧʦʨʦʜ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʩʣʘʛʘʶʱʠʭ ʝʝ ʩʪʨʫʢʪʫʨ ʣʝʞʠʪ ʩʠ-

ʩʪʝʤʘ ʛʣʫʙʦʢʠʭ ʨʘʟʣʦʤʦʚ, ʟʘʣʦʞʠʚʰʠʭʩʷ ʢ ʥʘʯʘʣʫ ʩʨʝʜʥʝʛʦ, ʘ ʚʦʟʤʦʞʥʦ, ʠ 

ʚ ʨʘʥʥʝʤ ʧʘʣʝʦʟʦʝ ʥʘ ʦʢʨʘʠʥʘʭ ʦʙʣʘʩʪʠ ʢʘʣʝʜʦʥʩʢʦʡ ʢʦʥʩʦʣʠʜʘʮʠʠ. ʇʦ 

ʵʪʠʤ ʨʘʟʣʦʤʘʤ ʚ ʩʨʝʜʥʝʤ ʠ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ, ʦʪ 

ʦʢʨʘʠʥ ʢ ʎʝʥʪʨʘʣʴʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ, ʧʦʛʨʫʞʝʥʠʝ ʟʦʥ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʚ 

ʩʨʝʜʥʝʤ ʧʘʣʝʦʟʦʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʪʦʣʱʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʡ, ʚ ʦʩ-

ʥʦʚʥʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ. ɺ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ, 

ʢʦʛʜʘ ʚʦʩʪʦʯʥʳʝ ʟʦʥʳ ʋʨʘʣʴʩʢʦʡ ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʠ ʥʘʯʘʣʠ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʦʙʱʝʤʫ ʧʦʜʥʷʪʠʶ ʠ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʟʦʥʳ ʖʞʥʦʛʦ ɿʘʫʨʘʣʴʷ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʝ 

ʨʘʡʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘʯʘʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʜʠʩʣʦʮʠʨʦʚʘʪʴʩʷ. 
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ʇʨʠ ʵʪʦʤ ʚʦʚʣʝʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʟʦʥ ʨʝʛʠʦʥʘ ʚ ʧʨʦʛʠʙʘʥʠʝ, ʘ ʚ ʧʦʩʣʝʜʫʶ-

ʱʝʤ ʠ ʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, 

ʚʝʨʦʷʪʥʦ, ʦʪ ʦʜʥʦʛʦ ʨʘʟʣʦʤʘ ʢ ʜʨʫʛʦʤʫ, ʦʪ ʦʜʥʦʡ ʟʦʥʳ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʟʘʪʫʭʘʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝ-

ʥʠʷ ʥʘ ʚʦʩʪʦʢ ʦʪ ʋʨʘʣʴʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʦ ʚʨʝʤʝʥʠ ʵʪʠ ʠʤʧʫʣʴʩʳ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʠ ʤʦʤʝʥʪʘʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʋʨʘʣʴʩʢʦʡ ʛʝʦʩʠʥʢʣʠʥʘʣʠ. ʊʘʢ, ʵʪʘʧʫ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʜʥʷʪʠʷ ʋʨʘʣʘ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤʫ ʧʨʦʛʠʙʘʥʠʶ ʦʙʣʘʩʪʠ ʊʦʙʦʣʦ-ʀh ʠʤʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʘʩʥʦʮʚʝʪʥʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʤʦʣʘʩʩʘ, ʧʨʦʩʣʝʞʠʚʘʶʱʘʷ-

ʩʷ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʕʪʘʧʫ ʟʘʤʳʢʘʥʠʷ 

ʛʝʦʩʠʥʢʣʠʥʘʣʠ ʋʨʘʣʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʤʦʣʘʩʩʳ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ, ʩʤʝʥʠʚʰʝʡʩʷ ʚʦ ʚʨʝʤʝʥʠ ʦʩʘ-

ʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ, ʘ ʚ ʟʦʥʘʭ ʥʝʧʨʝʨʳʚʥʦ-

ʛʦ ʫʥʘʩʣʝʜʦʚʘʥʥʦʛʦ ʧʨʦʛʠʙʘʥʠʷ ï ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʝʨ-

ʤʠ ʠ ʪʨʠʘʩʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʛʠʙʘʚʰʠʭʩʷ ʦʢʨʘʠʥʥʳʭ ʟʦʥ ʢʘʣʝʜʦʥʠʜ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʜʦ 7 ʢʤ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʝʚʦʥʩʢʦʛʦ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩ-

ʪʘ, ʦʙʨʘʟʦʚʘʚʰʠʝ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʡ (ʙʦʣʝʝ 250 ʪʳʩ. ʢʤ2) ʊʦʙʦʣʦ-

ʀʰʠʤʩʢʠʡ ʦʩʘʜʦʯʥʳʡ ʙʘʩʩʝʡʥ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ 

ʚʧʘʜʠʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ɺʘʨʛʘʰʠʥʩʢʠʡ, ʃʝʙʷʞʴʝʚʩʢʠʡ, ʄʦʢ-

ʨʦʫʩʦʚʩʢʠʡ, ʄʘʢʫʰʠʥʩʢʠʡ, ʏʠʩʪʦʦʟʝʨʩʢʠʡ ʠ ʇʝʪʫʭʦʚʩʢʥʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʝ ʨʘʡʦʥʳ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʝʨʠʦʜ ʠʥʚʝʨʩʠʠ ʋʨʘʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʵʪʠ 

ʦʪʣʦʞʝʥʠʷ ʚ ʛʝʨʮʠʥʩʢʠʡ ʮʠʢʣ ʪʝʢʪʦʛʝʥʝʟʘ ʙʳʣʠ ʜʝʬʦʨʤʠʨʦʚʘʥʳ, ʧʨʠʯʝʤ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʫʙʳʚʘʣʘ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. ʂʘʢ ʚʠʜʥʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʫʤʤʘʨʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʚʰʠʭ ʚ ʪʝʯʝʥʠʝ ʜʣʠ-

ʪʝʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ - ʦʪ ʘʨʭʝ̫  ʜʦ ʩʦʚʨʝʤʝʥʥʦʡ ɻ ʧʦʭʠ. 

 

2.4. ʉʪʨʫʢʪʫʨʳ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (pJ) 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʶʨʩʢʠʭ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʛʝʥʝʟʠʩʘ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘ-

ʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʛʣʘʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ (ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ) [58]: 

- ɼʝʥʠʩʦʚʩʢʦ-ʐʘʜʨʠʥʩʢʘʷ ʟʦʥʘ (ʚʦʩʪʦʯʥʘʷ ʟʦʥʘ ʋʨʘʣʘ); 

- ʈʫʜʥʝʥʩʢʦ-ʀʩʝʪʩʢʘʷ ʰʦʚʥʘʷ ʟʦʥʘ; 

- ʊʦʙʦʣʦ-ʀʰʠʤʩʢʠʡ ʧʘʣʝʦʟʦʡʩʢʠʡ ʙʘʩʩʝʡʥ; 

- ʚʳʩʪʫʧʳ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʊʦʙʦʣʦ-ʀʰʠʤʩʢʠʡ ʧʘʣʝʦʟʦʡʩʢʠʡ ʙʘʩʩʝʡʥ ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʚʘʨʠʩʮʠʡ-

ʩʢʠʡ ʮʠʢʣ ʪʝʢʪʦʛʝʥʝʟʘ ʥʘ ʧʦʩʪʝʧʝʥʥʦ ʦʧʫʩʢʘʚʰʠʭʩʷ ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʥʦʡ 
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ʦʢʨʘʠʥʘʭ ʢʘʣʝʜʦʥʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. ɿʘʧʘʜʥʦʡ ʠ 

ʩʝʚʝʨʦ- ʚʦʩʪʦʯʥʦʡ ʝʛʦ ʛʨʘʥʠʮʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʝ ʨʝʛʠʦʥʘʣʴ-

ʥʳʝ ʨʘʟʣʦʤʳ, ʶʞʥʘʷ ʜʫʛʦʦʙʨʘʟʥʘʷ ʛʨʘʥʠʮʘ ʧʨʠʥʷʪʘ ʧʦ ʚʳʭʦʜʘʤ ʥʘ ʜʦʤʝ-

ʣʦʚʦʡ ʩʨʝʟ ʜʦʜʝʚʦʥʩʢʠʭ ʪʦʣʱ. ɿʘʧʘʜʥʘʷ ʟʦʥʘ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʩʣʘʙʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚ ʛʝʨʮʠʥʩʢʠʡ ʮʠʢʣ ʪʝʢʪʦʛʝʥʝʟʘ ʢʘʣʝʜʦʥʩʢʦʤ ʦʩ-

ʥʦʚʘʥʠʠ, ʩʦʩʪʦʠʪ ʠʟ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʠʤʝʝʪ 

ʙʦʣʴʰʫʶ (70-180 ʢʤ) ʰʠʨʠʥʫ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʫʙʳʚʘʶ-

ʱʝʡ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʚʠʞʥʦʩʪʴʶ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴʶ 

ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʢʨʘʝʚʦʡ, ʰʦʚʥʦʡ ʟʦʥʳ, ʩʣʘʙʳʤ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ 

ʧʨʦʷʚʣʝʥʠʝʤ ʘʥʜʝʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘ-

ʮʠʡ ʠ ʩʢʣʘʜʯʘʪʦʩʪʴʶ, ʙʣʠʟʢʦʡ ʢ ʧʣʘʪʬʦʨʤʝʥʥʦʡ. ɿʜʝʩʴ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ 

ʜʠʩʣʦʢʘʮʠʡ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʟʦʥʳ, 

ʦʩʣʦʞʥʝʥʥʳʝ ʩʢʣʘʜʢʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ, ʩʙʨʦʩʘʤʠ, ʚʟʙʨʦʩʘʤʠ ʠ 

ʨʘʟʨʳʚʘʤʠ. ʆʨʠʝʥʪʠʨʦʚʢʘ ʦʩʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʚ ʨʘʟʨʝʟʝ ʧʘʣʝʦʧʣʠʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʦʚʧʘʜʘʝʪ ʩ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. ɺʣʠʷʥʠʝ ʋʨʘʣʘ 

ʥʘ ɿʘʫʨʘʣʴʩʢʠʡ ʢʨʘʝʚʦʡ ʧʨʦʛʠʙ ʠ ʀʰʠʤʩʢʫʶ ʟʦʥʫ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʬʦʨʤʦʡ ʩʢʣʘʜʦʢ, ʭʘʨʘʢʪʝʨʦʤ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ. ɺ ʢʘʯʝʩʪʚʝ çʫʧʦʨʘè ʩʣʫʞʠʣʠ ʟʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʝ ʦʢʨʘʠʥʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʦʪʜʝʣʴ-

ʥʳʝ ʤʝʣʢʠʝ ʞʝʩʪʢʠʝ çʩʨʝʜʠʥʥʳʝè ʤʘʩʩʠʚʳ. ʊʘʤ, ʛʜʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʷʜʨʘ 

ʢʘʣʝʜʦʥʩʢʦʡ ʢʦʥʩʦʣʠʜʘʮʠʠ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʨʦʛʥʫʪʳʝ ʫʯʘʩʪʢʠ, ʠʤʝʚʰʠʝ 

ʜʣʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪ ʨʘʟʤʳʚʘ ʦʪʣʦʞʝ-

ʥʠʷ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ ʠ ʪʨʠʘʩʘ. 

ʊʦʙʦʣʦ-ʀʰʠʤʩʢʠʡ ʧʘʣʝʦʟʦʡʩʢʠʡ ʙʘʩʩʝʡʥ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʚ ʪʝʯʝ-

ʥʠʝ ʜʝʚʦʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʥʫʶ ʠ ʥʘʢʣʦʥʝʥ-

ʥʫʶ ʦʪ ʂʦʢʯʝʪʘʚʩʢʦʛʦ ʠ ʋʨʠʮʢʦʛʦ ʤʘʩʩʠʚʦʚ ʢ ʦʢʨʘʠʥʘʤ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦ-

ʩʢʦʣʴʢʫ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦʷʚʣʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʦʢʨʘʠʥʥʳʭ ʟʦʥ ʙʘʩʩʝʡʥʘ ʦʩʘ-

ʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʞʠʚʝʪʩʢʦʛʦ ʠ ʬʨʘʥʩʢʦʛʦ ʷʨʫʩʦʚ, 

ʚʳʧʘʜʘʶʱʠʭ ʠʟ ʨʘʟʨʝʟʘ ʠʣʠ ʩʦʢʨʘʱʘʶʱʠʭʩʷ ʚ ʪʦʣʱʠʥʘʭ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʦʥʠ ʬʘʮʠʘʣʴʥʦ ʟʘʤʝʘɦʶʪʩʷ ʚ ʥʠʟʘʭ ʨʘʟʨʝʟʘ ʢʦʥ-

ʪʠʥʝʥʪʘʣʥɹʳʤʠ, ʚ ʚʝʨʭʘʭ ï ʦʙʣʦʤʦʯʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʅʘ 

ʦʪʜʝʣʴʥʳʭ ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʪʫʨʥʝʡʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʦʩʘʜʢʠ ʩ ʫʛʣʦ-

ʚʳʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʷʤʠ ʥʘʣʝʛʘʶʪ ʥʘ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦ-

ʜʳ ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ ʠʣʠ ʜʦʧʣʠʪʥʦʛʦ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. 

ʈʘʟʨʝʟ ʚ ʊʦʙʦʣʦ-ʀʰʠʤʩʢʦʤ ʙʘʩʩʝʡʥʝ ʟʘʚʝʨʰʘʝʪʩʷ ʧʝʨʤʩʢʠʤʠ ʠ ʘʥʠ-

ʟʠʡʩʢʠʤʠ (ʩʨʝʜʥʠʡ ʪʨʠʘʩ) ʦʪʣʦʞʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʤʦʣʘʩʩʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʵʬʬʫʟʠʚʥʳʝ ʘʥʝʟʠʪʦ-

ʠʜʥʳʝ ʧʦʨʦʜʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦ ʚʨʝʤʝʥʠ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʛʦʨʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʋʨʘʣʴʩʢʦʡ ʛʝʦʩʠʥʢʣʠ-

ʥʘʣʠ ʠ ʩʠʥʭʨʦʥʥʦ ʥʘʢʦʧʣʝʥʠʶ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʤʦʣʘʩʩʳ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ 

ʧʨʦʛʠʙʝ. ʇʦʣʥʘʷ ʠʭ ʪʦʣʱʠʥʘ ʚʝʣʠʢʘ ʠ ʧʨʝʚʳʰʘʝʪ 1200 ʤ. ʅʘ ʰʠʨʦʪʝ ʛ. 

ʂʫʨʛʘʥʘ ʊʦʙʦʣʦ-ʀʰʠʤʩʢʠʡ ʙʘʩʩʝʡʥ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʫʶ (ʦʢʦʣʦ 500 
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ʢʤ) ʰʠʨʠʥʫ, ʛʜʝ ʚ ʀʰʠʤʩʢʦʡ ʟʦʥʝ ʙʘʩʩʝʡʥʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʫʨʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʩʢʚʘʞʠʥ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʳʝ, ʧʦʯʪʠ ʧʣʘʪʬʦʨʤʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʠ ʩʣʘʙʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʥʘʨʫʰʝʥ-

ʥʦʩʪʴ ʜʠʟʲʶʥʢʪʠʚʘʤʠ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʜʝʚʦʥʘ ʠ ʢʘʨʙʦʥʘ ʟʜʝʩʴ ʦʮʝʥʠ-

ʚʘʝʪʩʷ ʦʪ 4 ʜʦ 7 ʢʤ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʤʘʪʝʨʠʘʣʘʤ ʤʦʞʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝ-

ʥʴʶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʚʳʜʝʣʠʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʨʘʟʣʠʯʥʦʛʦ ʧʦʨʷʜʢʘ. 

ɺʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝʡ ʀʰʠʤʩʢʦʡ ʟʦʥʳ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʳ ʥʘ ʜʦʤʝʣʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʜʝʚʦʥ-

ʩʢʠʭ ʧʦʨʦʜ. 

ʅʠʞʝ ʙʫʜʫʪ ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʣʠʰʴ ʪʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʩʪʦʯʥʝʝ ʈʫʜʥʝʥʩʢʦ-ʀʩʝʪʩʢʦʡ ʰʦʚʥʦʡ ʟʦʥʳ ʠ ʚʭʦʜʷʪ ʚ ʩʦ-

ʩʪʘʚ ʊʦʙʦʣʦ-ʀʰʠʤʩʢʦʛʦ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ: ʵʪʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝ-

ʤʝʥʪʳ I ʧʦʨʷʜʢʘ ï ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʠʡ ʧʨʦʛʠʙ, ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʝ 

ʧʦʜʥʷʪʠʝ, ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ, ʇʝʪʫʭʦʚʩʢʠʡ ʚʳʩʪʫʧ ʠ ʜʨ.; II ʧʦʨʷʜʢʘ 

ï ɺʘʣʝʨʴʥ̫ʦʚʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ, ʄʘʢʫʰʠʥʩʢʠʡ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʦʨʠʡ ʠ ʜʨ. 

ʅʘ ʩʘʤʳʡ ʶʛ ʪʝʨʨʠʪʦʨʠʠ ʟʘʭʦʜʠʪ ʩʚʦʠʤ ʩʝʚʝʨʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ɿʘ-

ʛʨʘʜʦʚʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ ʂʦʢʯʝʪʘʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺʩʝ ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʉʪʨʫʢʪʫʨʥʳʡ 

ʧʣʘʥ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʵʪʘʞʘ ʥʘʩʣʝʜʫʝʪ ʩʛʨʫʢʪʫʨʳ ʩʢʣʘʜʯʘʪʦʛʦ ʢʘʣʝʜʦʥʩʢʦ-

ʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʦʪʤʝʯʘʶʪʩʷ ʥʘʣʦ-

ʞʝʥʥʳʝ ʜʝʧʨʝʩʩʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʱʠʝ ʥʘ ʩʪʨʫʢʪʫʨʘʭ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʵʨʦʟʠʦʥʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʝʧʨʝʩʩʠʠ ʪʨʠʘʩʘ ʠ ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ. ʇʦʩʣʝʜʥʷʷ ʢ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʂʨʫʛʣʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ ʧʝʨʝʢʨʳʚʘʝʪ ʢʘʣʝʜʦʥʠʜʳ ʇʝʪʫ-

ʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ. 

ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʠʡ ʧʨʦʛʠʙ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʰʠʨʦʢʦʤʫ ʨʘʟ-

ʚʠʪʠʶ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ, ʢʦʪʦʨʳʝ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʤʘʛ-

ʥʠʪʥʳʤʠ ʧʦʣʷʤʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʛʠʙ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ɹʦʨʦʚʩʢʠʤ ʘʥʪʠʢʣʠʥʦʨʠʝʤ, ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ 

ʪʨʘʩʩʠʨʫʝʪʩʷ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʠ ʣʠʰʴ ʥʘ ʩʝʚʝ-

ʨʦ-ʟʘʧʘʜʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ɺʘʣʝʨʴʷʥʦʚʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ. 

ʆ ʚʥʫʪʨʝʥʥʝʤ ʩʪʨʦʝʥʠʠ ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʨʝʟʳ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʠ ʨʘʩʯʝʪʥʳʝ ʛʝʦ-

ʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ. ɼʣʷ ʧʨʦʛʠʙʘ ʭʘʨʘʢʪʝʨʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʦʡ ʩʢʣʘʜʯʘʪʦ-

ʩʪʴʶ. ɼʣʷ ɺʘʣʝʨʴʷʥʦʚʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚʫʣʢʘʥʦʛʝʥ-

ʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʥʥʝʛʦ ʢʘʨʙʦʥʘ ʜʦ 4 ʢʤ ʤʦʱʥʦʩʪʠ. 

ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʢ ʚʦʩʪʦʢʫ ʦʪ ʊʶʤʝʥ-

ʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʤ 
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ʦʪʣʦʞʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʥʘ ʩʝʚʝʨʝ ʠ ʚʦʩʪʦʢʝ ʧʝʨʝʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷʤʠ ʪʫʨʠʥ-

ʩʢʦʡ ʩʝʨʠʠ ʪʨʠʘʩʘ ʉʫʵʨʩʢʦʡ ʠ ʍʫʪʦʨʩʢʦʡ ʜʝʧʨʝʩʩʠʡ. 

ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʛʨʘʚʠ-

ʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʧʨʝʜʝʣʘʭ ʪʨʠʘʩʦʚʳʭ ʜʝʧʨʝʩʩʠʡ ʪʘʢʞʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʤʠʥʠʤʫʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʦʩʪʦʯ-

ʥʦʡ ʯʘʩʪʠ ʧʦʜʥʷʪʠʷ, ʛʜʝ ʧʦʜ ʢʠʩʣʳʤʠ ʵʬʬʫʟʠʚʘʤʠ ʪʨʠʘʩʦʚʦʛʦ ʠ ʜʝʚʦʥʩʢʦ-

ʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʛʨʘʥʠʪʦʠʜʥʘʷ ʠʥʪʨʫʟʠʷ. 

ɻʨʘʥʠʮʳ ʧʦʜʥʷʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ. ʉʪʨʫʢʪʫʨʘʤʠ, ʦʩʣʦʞʥʷʶʱʠʤʠ 

ʩʪʨʦʝʥʠʝ ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʷʚʣʷʶʪʩʷ ʰʠʨʦʪʥʳʝ ʩʝʚʝʨʦ-

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʉʫʵʨʩʢʘʷ ʠ 

ʍʫʪʦʨʩʢʘʷ ʜʝʧʨʝʩʩʠʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʊ1-2, ʠ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʫ (ʜʦ 10-25 ʢʤ) ʧʦʣʦʛʠʝ ʩʠʥ-

ʢʣʠʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠ-

ʷʤʠ ʬʘʤʝʥ-ʪʫʨʥʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʶʛʝ ʦʪ ʌʠʣʠʧʧʦʚʩʢʦʛʦ ʨʘʟ-

ʣʦʤʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥʘ ʛʨʘʥʠʯʠʪ ʩ ɿʘʛʨʘʜʦʚʩʢʠʤ ʘʥʪʠʢʣʠʥʦʨʠʝʤ ʠ ʧʨʦʜʦʣ-

ʞʘʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʫʭʦʜʷ ʟʘ ʧʨʝʜʝʣʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘ-

ʜʠ. ɼʦ ʂʨʫʛʣʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʚʧʘʜʠʥʘ ʠʤʝʝʪ 

ʬʦʨʤʫ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʠ, ʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʵʪʦʛʦ ʨʘʟʣʦʤʘ ʨʘʩʰʠʨʷʝʪʩʷ, 

ʧʝʨʝʢʨʳʚʘʷ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʇʝʪʫʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ. 

ɺ ʧʨʝʜʝʣʘʭ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʪʘʞʘ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʦʟʨʘʩʪʫ, ʭʘʨʘʢʪʝʨʫ ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʤʝʪʘ-

ʤʦʨʬʠʟʤʘ. ʅʠʞʥʠʡ ʵʪʘʞ ʩʣʘʛʘʶʪ ʩʣʦʞʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʝ ʠ ʤʝʪʘʤʦʨʬʠ-

ʟʦʚʘʥʥʳʝ ʜʦʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ (ʦʩʥʦʚʘʥʠʝ ʨʠʬʝʷ ʠ ʥʠʞʥʠʡ ʧʘʣʝʦʟʦʡ) ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ. ʉʨʝʜʥʠʡ ʵʪʘʞ ʚʢʣʶʯʘʝʪ ʬʦʨ-

ʤʘʮʠʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ, ʘ ʪʘʢʞʝ ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ, ʠ 

ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʘ: ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ (D2ï3), ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʝ ï ʬʘʤʝʥʘ-ʚʠʟʝ (D3 fm-C1 v1) ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ï 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ-ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ (C2-T1-2). ʆʙʨʘʟʦʚʘʥʠʷ ʵʪʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʵʪʘʞʘ ʟʘʣʝʛʘʶʪ ʥʘ ʩʢʣʘʜʯʘʪʦʤ ʬʫʥʜʘʤʝʥʪʝ ʩ ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘ-

ʩʠʝʤ. ɺʝʨʭʥʠʡ ʵʪʘʞ ʩʣʘʛʘʝʪ ʧʣʠʪʥʳʡ ʯʝʭʦʣ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʩʬʦʨʤʠʨʦ-

ʚʘʚhʠʡʩʷ ʧʦʩʣʝ ʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ (ʧʦʩʣʝ ʘʥʠʟʠʡʩʢʦʛʦ ʚʨʝʤʝʥʠ), ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʩʣʘʙʦ ʣʠʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

(ʶʨʘ-ʢʚʘʨʪʝʨ) ʪʦʣʱʠʥʦʡ ʦʪ 300 ʤ ʥʘ ʶʛʝ ʜʦ 1400 ʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ. 

ʋʯʘʩʪʦʢ ʚʧʘʜʠʥʳ ʤʝʞʜʫ ʌʠʣʠʧʧʦʚʩʢʠʤ ʠ ʂʨʫʛʣʦʚʩʢʠʤ ʨʘʟʣʦʤʘʤʠ 

ʚʳʜʝʣʝʥ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ II  ʧʦʨʷʜʢʘ ï ʄʘʢʫʰʠʥʩʢʠʡ ʛʨʘʙʝʥ-

ʩʠʥʢʣʠʥʦʨʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʦʣʦʛʠʡ ʧʨʦʛʠʙ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʩʪʨʦʝʥʠʷ. ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʘʷ 

(ʦʩʝʚʘʷ) ʯʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʣʠʞʝ ʢ ʚʦʩʪʦʯʥʦʤʫ ʙʦʨʪʫ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʳʧʦʣʥʝʥʥʦʡ ʬʘʤʝʥ-ʪʫʨʥʝʡʩʢʠʤʠ, ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʪʨʠʘʩʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʚ ʧʨʝʜʝʣʘʭ ʄʘʢʫʰʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 
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ʩʣʘʙʦʦʪʨʠʮʘʪʝʣʴʥʦʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʯʝʤ ʥʘʜ ʊʦʙʦ-

ʣʦ-ʋʙʘʛʘʥʩʢʠʤ ʧʦʜʥʷʪʠʝʤ. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʨʦʛʠʙʘ ʥʘʙʣʶʜʘʝʪʩʷ ʟʦʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ, ʚʳʟʚʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, ʵʬʬʫ-

ʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʜʝʚʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʣʝʛʘʶʱʠʤʠ ʧʦʜ ʬʘʤʝʥ-

ʪʫʨʥʝʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʝ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʤrʠ ʣʦʢʘʣʴʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ. 

ʃʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʠ 

ʠʤʝʶʪ, ʚʝʨʦʷʪʥʦ, ʪʫ ʞʝ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʧʨʦʛʠʙʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ, ʩʫʜʷ ʧʦ ʤʠʥʠʤʫʤʘʤ ʩʠʣʳ 

ʪʷʞʝʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʠʤ ʨʘʟʨʝʟʘʤ, ʩʦʟʜʘʥʳ ʙʘʟʘʣʴʪʘʤʠ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩ-

ʪʘ. ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʄʘʢʫʰʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʥʘʢʦʧʝʨʝ-

ʤʝʥʥʦʝ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʥɹʳʤʠ ʛʨʘʜʠʝʥʪʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ 

ʦʩʘʜʦʯʥʳʤ ʠ ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ. ʃʦ-

ʢʘʣʴʥʳʝ ʠʟʦʤʝʪʨʠʯʥʳʝ ʤʠʥʠʤʫʤʳ ʩʠʣʳ ʪʷʞʝʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʠʥ-

ʪʨʫʟʠʷʤʠ ʛʨʘʥʠʪʦʚ. ɺʜʦʣʴ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʄʘʢʫh ʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʣʦʢʘʣʴʥʳʡ ʤʠʥʠʤʫʤ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʃʝʙʷ-

ʞʴʝʚʩʢʦʡ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʠ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʬʘʤʝʥ-ʪʫʨʥʝʡʩʢʠʭ ʠ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪ-

ʣʦʞʝʥʠʡ 1,5 ʢʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʝʨʳʚ ʤʝʞʜʫ ʪʫʨʥʝ ʠ ʚʝʨʭʥʝ-

ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʠʤʝʶʱʠʡʩʷ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʦʥʠ ʨʘʟʚʠʪʳ ʚ ʦʜʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʝ ʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ. ʊʨʠʘʩʦʚʳʝ ʞʝ ʦʪʣʦʞʝʥʠʷ ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝ-

ʧʨʝʩʩʠʠ ʣʦʞʘʪʩʷ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ (ʚ ʧʣʘʥʝ) ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʚʩʝ ʥʠʞʝʣʝʞʘ-

ʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʨʦʜʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʚʧʘʜʠʥʫ, ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ 

ʩʣʘʙʦ ʥʘʢʣʦʥʥʦʛʦ (ʜʦ 10-200) ʟʘʣʝʛʘʥʠʷ, ʙʦʣʝʝ ʢʨʫʪʳʝ ʫʛʣʳ ʧʘʜʝʥʠʷ ʧʦʨʦʜ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʧʨʠʨʘʟʣʦʤʥʳʭ ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʳʭ ʩʢʣʘʜʢʘʭ. ɹʦʨʪʘ ʄʘʢʫʰʠʥ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʣʦʞʥʝʥʳ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʦʡ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʈʘʟʚʠʪʳ ʟʜʝʩʴ ʠ ʩʫʙʰʠʨʦʪʥʳʝ ʜʠʟʲʁ ʥʢʪʠʚʳ. 

ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʄʘʢʫʰʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʧʨʦʭʦʜʠʪ ʧʦ ʄʘʢʘʨʴʝʚ-

ʩʢʦʤʫ ʨʘʟʣʦʤʫ, ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʤʦʤʫ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʩʪʫʧʝʥʴʶ ʥʘ ʛʨʘʥʠʮʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

ʅʘ ʤʘʛʥʠʪʥʦʡ ʢʘʨʪʝ ʨʘʟʣʦʤ ʬʠʢʩʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʠ 

ʧʦʣʷ ï ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʛʨʘʜʠʝʥʪʦʚ. ʇʦ ʩʝʡʩʤʦʨʘʟ-

ʚʝʜʢʝ ʧʦ ʄʘʢʘʨʴʝʚʩʢʦʤʫ ʨʘʟʣʦʤʫ ʠʟʤʝʥʷʶʪʩʷ ʛʨʘʥʠʯʥʳʝ ʩʢʦʨʦʩʪʠ ʦʪ 5200-

5600 ʤ/ʩ ʜʦ 6000-6200 ʤ/ʩ. ʇʦ ʉʚʝʨʜʣʦʚʩʢʦʤʫ ʧʝʨʝʩʝʯʝʥʠʶ (B.C. ɼʨʫʞʠ-

ʥʠʥ ʠ ʜʨ., 1976 ʛ.) ʨʘʟʣʦʤʫ ʦʪʚʝʯʘʝʪ ʧʦʜʲʝʤ ʛʨʘʥʠʮʳ ʄʦʭʦʨʦʚʠʯʠʯʘ (çʄʦ-

ʭʦè, çʄè). 

ʂ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʂʨʫʛʣʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘʜʠʥʘ 

ʨʝʟʢʦ ʨʘʩʰʠʨʷʝʪʩʷ ʥʘ ʚʦʩʪʦʢ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʷ ʢʘʣʝʜʦʥʠʜʳ ʇʝʪʫ-

ʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ. ɼʣʷ ʵʪʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʥʘ ʧʦʚʳʰʝʥʥʘʷ ʪʦʣ-

ʱʠʥʘ ʬʘʤʝʥ-ʪʫʨʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʜʦ 1000 ʤ). ʅʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨ-

ʨʠʪʦʨʠʠ ʪʦʣʱʠʥʘ ʠʭ ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 400 ʤ. ʉʝʚʝʨʥʝʝ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʣʦ-

ʱʘʜʠ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ, ʪʦʣʱʠʥʘ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-
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ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʜʦʩʪʠʛʘʝʪ 2000 ʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʯʘʩʪʴ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴ-

ʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʅʘ ʢʘʨʪʝ ʩʪʨʘʪʦʠʟʦʛʠʧʩ ʜʦ-

ʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʧʦʛʨʫʞʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 650 ʜʦ 1000 ʤ. 

ʇʝʪʫʭʦʚʩʢʠʡ ʚʳʩʪʫʧ ï ʩʘʤʘʷ ʚʦʩʪʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʠ ʟʘʭʦʜʠʪ ʚʦ ʚʩʝ ʧʨʝʜʝʣʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʢʨʳʣʦʤ. ʉʣʦʞʝʥ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʨʠʬʝʷ ʠ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ. ʉʝʚʝʨʥʝʝ 

ʂʨʫʛʣʦʚʩʢʦʛʦ ʨʘʟʣʦʤʘ ʵʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʛʨʫʞʘʶʪʩʷ ʧʦʜ ʦʪʣʦʞʝʥʠʷ ʧʨʦ-

ʤʝʞʫʪʦʯʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ. ɺ ʧʨʝʜʝʣʘʭ 

ʇʝʪʫʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʙʣʦʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ (ʩ ʟʘ-

ʧʘʜʘ ʥʘ ʚʦʩʪʦʢ): ʅʝʚʝʨʦʚʩʢʠʡ ʛʦʨʩʪ, ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʠʡ ʛʨʘʙʝʥ ʠ ɸʥʘʥʴʝʚ-

ʩʢʠʡ ʛʦʨʩʪ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʅʝʚʝ-

ʨʦʚʩʢʠʡ ʛʦʨʩʪ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʨʦʜʘʤʠ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ. 

ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʠʡ ʛʨʘʙʝʥ ʟʘʧʦʣʥʝʥ ʧʦʨʦʜʘʤʠ ʜʝʚʦʥʘ, ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ 

ʢʘʨʙʦʥʘ ʠ ʪʨʠʘʩʘ. ɸʥʘʥʴʝʚʩʢʠʡ ʛʦʨʩʪ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʠʬʝʷ, 

ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʧʨʦʨʚrʘʶʱʠʤʠ ʠʭ ʠʥʪʨʫʟʠʷʤʠ ʛʨʘʥʦʜʠʦʨʠʪʦʚ (ʆ3-S1) 

ʠ ʘʣʴʧʠʥʦʪʠʧʥʳʭ ʩʝʨʧʝʥʪʠʥʠʪʦʚ. ɼʣʷ ʇʝʪʫʭʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʭʘʨʘʢʪʝʨʥʳ 

ʚʳʩʦʢʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ɸʥʘʥɹ-

ʝʚʩʢʦʛʦ ʛʦʨʩʪʘ, ʠ ʩʧʦʢʦʡʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʇʨʝʩʥʦʛʦʨʴ-

ʢʦʚʩʢʠʡ ʪʨʠʘʩʦʚʳʡ ʛʨʘʙʝʥ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʣʦʢʘʣʴʥʦʤʫ ʤʠʥʠʤʫʤʫ ʩʠʣʳ 

ʪʷʞʝʩʪʠ ʠ ʨʷʜʫ ʠʟʦʤʝʪʨʠʯʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ. ʇʨʠ 

ʧʦʛʨʫʞʝʥʠʠ ʇʝʪʫʭʦʚʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜ ʦʪʣʦʞʝʥʠʷ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘ-

ʜʠʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʦʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʢ ʟʘʧʘʜʫ ʦʪ ʄʘʢʘʨʴʝʚʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʠ ʧʦ ʛʨʘ-

ʚʠʪʘʮʠʦʥʥʦʡ ʩʪʫʧʝʥʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʇʝʪʫʭʦʚʩʢʠʡ 

ʚʳʩʪʫʧ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʝʧʨʝʩʩʠʠ ʪʨʠʘʩʘ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ ʛʨʘʙʝʥʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʇʝʨʚʳʝ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʠʟʦʤʝʪʨʠʯʥʦʡ ʬʦʨʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʠʭ ʥʝʩʦʛʣʘʩʥʳʤ ʥʘʣʝʛʘʥʠʝʤ ʥʘ ʥʠʞʝʣʝʞʘʱʠʝ ʧʘʣʝʦʟʦʡʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, 

ʤʦʱʥʦʩʪʷʤʠ ʪʫʨʠʥʩʢʦʡ ʩʝʨʠʠ ʥʝ ʚʳʰʝ 500 ʤ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʜʝʧʨʝʩ-

ʩʠʠ ʵʪʦʛʦ ʪʠʧʘ ï ʉʫʵʨʩʢʘʷ ʠ ʍʫʪʦʨʩʢʘʷ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

2000 ʠ 1000 ʢʤ2. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʛʨʘʙʝʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʇʨʝʩʥʦʛʦʨʴʢʦʚʩʢʘʷ ʜʝʧʨʝʩʩʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʴʶ (ʙʦʣʝʝ 160 ʢʤ) ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʰʠʨʠʥʝ (ʜʦ 30 ʢʤ). ʂʘʢ ʧʨʘ-

ʚʠʣʦ, ʛʨʘʥʠʮʳ ʜʝʧʨʝʩʩʠʠ ʧʨʷʤʦʣʠʥʝʡʥʳʝ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ. ʊʦʣʱʠʥʘ ʪʨʠʘ-

ʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʛʨʘʙʝʥʝ ʜʦʩʪʠʛʘʝʪ 1500 ʤ. ʀʤʝʥʥʦ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ, ʪ.ʢ. ʩʦʚʤʝʩʪʥʦ ʩ ʚʳʰʝʣʝʞʘ-

ʱʠʤʠ ʤʝʟʦʟʦʡʩʢʠʤʠ (ʶʨʘ, ʤʝʣ) ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʧʦ ʩʫʱʝ-

ʩʪʚʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʵʪʘʞ (ʘ ʚʦʟʤʦʞʥʦ, ʠ ʜʚʘ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʥʪʝʨʝʩ 

ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʤʦʞʥʦʡ ʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. 
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ʀʩʪʦʨʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʤʦʞʥʦ ʜʝʪʘʣʴʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʟʦʧʘʭʠʯʝʩʢʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʨʠ-

ʩʫʥʦʢ 2.11). 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʫʥʘʩʣʝʜʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʫʢʪʫʨ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʩ ʧʦʩʪʝʧʝʥ-

ʥʤr ʟʘʪʫʭʘʥʠʝʤ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. 

  

 
 

ʈʠʩʫʥʦʢ 2.11  ʀʟʦʧʘʭʠʯʝʩʢʠʡ ʪʨʝʫʛʦʣʴʥʠʢ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʧʦ ɸʣʝʢʩʘʥʜʨʦʚʫ ɺ.ʄ., 2020 ʛ.) 
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ɻʃɸɺɸ 3. ɻʀɼʈʆɻɽʆʃʆɻʀʗ ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʀʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ɿʘ-

ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʇʨʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ɿʘʫʨʘʣʴʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʧʘʜʥʫʶ ʦʢʨʘʠʥʫ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʚ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʝ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʶʪʩʷ ʯʘʩʪʠ 

ʜʚʫʭ ʢʨʫʧʥʳʭ ʚʧʘʜʠʥ - ʇʨʠʫʨʘʣʴʩʢʦʡ ʠ ʍʘʥʪʳ-ʄʘʥʩʠʠʩʢʦʡ. ʂ ʧʝʨʚʦʡ ʠʟ 

ʥʠʭ ʧʨʠʫʨʦʯʝʥ ʊʦʙʦʣʴʩʢʠʡ ʘʨʪʝʟʠʘʥʩʢʠʡ ʙʘʩʩʝʡʥ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʶʞʥʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ʨʠʩʫʥʦʢ 3.1). 

ʇʨʠʫʨʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ ʠʤʝʝʪ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʩʪʨʦʝʥʠʝ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘ ʧʦʣʦʛʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʦʪʤʝʪʢʠ ʦʢʦʣʦ 

200 ʤ ʥʘ ʶʛʘ-ʟʘʧʘʜʝ, ʚʜʦʣʴ ʩʦʯʣʝʥʝʥʠʷ ʩ ʚʦʩʪʦʯʥʳʤ ʩʢʣʦʥʦʤ ʋʨʘʣʘ, ʜʦ ʦʪ-

ʤʝʪʢʠ -700 ʤ ʥʘ ʩʝʚʝʨʘ-ʚʦʩʪʦʢʝ. 

ʍʘʥʪʳ-ʄʘʥʩʠʠʩʢʘʷ ʚʧʘʜʠʥʘ ʟʘʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ ɿʘʫʨʘʣʴʷ ʶʛʘ-

ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʦʡ ʠ ʟʘʥʠʤʘʝʪ ʝʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʠ ʚʦʩʪʦʯʥʳʝ ʫʯʘʩʪʢʠ. 

ʆʩʥʦʚʥʘʷ ʝʝ ʯʘʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ɻʨʘ-

ʥʠʮʘ ʝʝ ʩ ʇʨʠʫʨʘʣʴʩʢʦʡ ʚʧʘʜʠʥʦʡ ʜʦʚʦʣʴʥʦ ʫʩʣʦʚʥʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʝʟ-

ʢʦʤʫ ʧʝʨʝʛʠʙʫ ʠ ʧʦʛʨʫʞʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ, ʤʝʩʪʘʤʠ ʠʤʝʶ ʝɦ-

ʤʫ ʬʦʨʤʫ ʫʩʪʫʧʘ (ʄʘʣʴʮʝʚʩʢʠʡ, ʋʪʝʰʝʚʩʢʠʡ ʠ ʜʨ.). ɺʜʦʣʴ ʵʪʦʛʦ ʧʝʨʝʛʠʙʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʋʩʪʴ - ʊʘʚʜʠʥʩʢʠʡ ʠ ʊʶʤʝʥʩʢʠʡ ʧʨʦʛʠʙʳ, ʦʪʥʦ-

ʩʷʱʠʝʩʷ ʫʞʝ ʢ ʩʪʨʫʢʪʫʨʘʤ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ ʚ 

ʵʪʠʭ ʚʧʘʜʠʥʘʭ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ʦʪʤʝʪʢʠ ʥʠʞʝ - 1200 ʤ (ʨʘʡʦʥ ʛ. ʊʘʚʜʳ). 

ɺ ʧʨʝʜʝʣʘʭ ʊʦʙʦʣʴʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʚʦʜʦʥʦʩʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʛʦʨʠʟʦʥʪʳ: 

1) ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ; 

2) ʚʦʜʳ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʝʦʛʝʥʘ ʠ 

ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʦʣʠʛʦʮʝʥʘ; 

3) ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʣʦʞʝʥʠʠ ʧʘʣʝʦʮʝʥʘ-ʥʠʞʥʝʛʦ ʵʦʮʝʥʘ (ʪʘ-

ʣʠʮʢʘʷ ʠ ʩʝʨʦʚʩʢʘʷ ʩʚʠʪʳ); 

4) ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ - ʚʝʨʭʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ 

ʤʝʣʘ; 

5) ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʝʣʘ; 

6) ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʨʠʘʩʘ ï ʶʨʳ; 

7) ʚʦʜʦʥʦʩʥʳʝ ʢʦʤʧʣʝʢʩʳ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʧʦ-

ʨʦʜ ʩʠʣʫʨʘ - ʜʝʚʦʥʘ. 

ʇʦ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚʦʜʦʦʙʤʝʥʘ ʠ ʨʝ-

ʩʫʨʩʘʤ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʘʨʪʝʟʠʘʥʩʢʠʡ ʙʘʩʩʝʡʥ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʛʠʜʨʦʛʝʦ-

ʣʦʛʠʯʝʩʢʠʭ ʵʪʘʞʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʤ ʚʦʜʦʫʧʦʨʦʤ ʩʨʝʜʥʝʧʘʣʝʦʛʝ-

ʥʦʚʳʭ ʠ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʨʠʩʫʥʦʢ 3.2). 

ɺʝʨʭʥʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʞ ʚʢʣʶʯʘʝʪ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ, 

ʢʦʤʧʣʝʢʩʳ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠ ʦʙʚʦʜʥʝʥʥʳʝ ʪʦʣʱʠ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʯʝʪʚʝʨ-

ʪʠʯʥʳʤ, ʥʝʦʛʝʥʦʚʳʤ ʠ ʚʝʨʭʥʝʧʘʣʝʦʛʝʥʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ. ʏʘʩʪʳʝ ʬʘʮʠ-
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ʘʣʴʥʳʝ ʟʘʤʝʱʝʥʠʷ ʧʝʩʯʘʥʳʭ, ʩʫʧʝʩʯʘʥʳʭ, ʘʣʝʚʨʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ 

ʩʦʟʜʘʶʪ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʚʷʟʠ ʚʩʝʭ ʚʳ-

ʜʝʣʝʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ ʚʦʜʦʦʙʤʝʥʘ. 

 

 
 

ʈʠʩʫʥʦʢ 3.1  ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʊʦʙʦʣʴʩʢʦrʦ ʘʨʪʝʟʠ-

ʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʉʦʩʪʘʚʠʣ ɺ. ʀ. ɸʥʪʠʧʠʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʅ.ɹ. ʄʘʣʶʪʠʥʘ, ɸ.ʇ. ʉʠʛʦʚʘ, 

ɻ.ɺ. ɻʦʣʫʙʢʦʚʘ [29] 

 
1 - ʙʘʩʩʝʡʥ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩʢʣʘʜʯʘʪʦʛʦ ʋʨʘʣʘ; 2 - ʇʨʠʫʨʘʣʴʩʢʘʷ ʚʧʘʜʠʥʘ, ʩ 

ʢʦʪʦʨʦʡ ʩʚʷʟʘʥ ʊʦʙʦʣʴʩʢʠʡ ʘʨʪʝʟʠʘʥʩʢʠʡ ʙʘʩʩʝʡʥ, 3 - ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʘʷ (ʋʩʪ-ɹʀʨʪʳʰʩʢʘʷ) ʚʧʘʜʠʥʘ, 4 - 

ʧʦʜʥʷʪʠʷ ʠ ʚʘʣʳ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʚʳʩʪʫʧʘʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʦʩʪʘʥʮʘʭ ʬʫʥʜʘʤʝʥʪʘ: ʐʘʣʘʰʠʥʩʢʦʝ ʧʦʜʥʷ-

ʪʠʝ (1), ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʝ ʧʦʜʥʷʪʠʝ (2), ʊʦʙʦʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ (3), ʚʘʣʳĿʉʝʚʝʨʫʭʠʥʩʢʠʡ (4), ɹʝʨʝʟʦʚʩʢʠʡ 

(5), ʏʫʚʘh ʝʚʩʢʦ-ʏʝʨʝʧʘʥʦʚʩʢʥʡ (6), ʄʠʭʘʡʣʦʚʩʢʠʡ (7). ɹʘʙʘʥʦʚʩʢʠʡ (8), ʋʩʪʴ-ʅʠʮʠʥʩʢʠʡ (9), ɽʣʘʥʩʢʠʡ 

(10), ʃʷʧʫʥʦʚʩʢʠʡ (11), ʍʘʨʣʘʚʩʢʠʡ (12), ʂʫʷʨʦʚʩʢʠʡ (13), ʄʦʩʪʘʚʩʢʠʡ (14), ʂʦʢʰʘʨʦʚʦ-ʐʠʧʠʮʠʥʩʢʠʡ 

(15), ʄʘʣʴʮʝʚʩʢʠʡ (16), ɹʝʣʦʷʨʩʢʠʡ (17). ɹʦʨʦʚʣʷʥʩʢʠʡ (18), ʀʩʝʪʩʢʠʡ (19), ʆʣʴʭʦʚʩʢʠʡ (20), ʇʝʨʰʠʥ-

ʩʢʦ-ʅʦʚʦʩʝʣʴʩʢʠʡ (21), ʂʘʣʠʚʦʚʝʢʠ (22), ʀʣʴʠʥʩʢʠʡ (23), ʂʦʣʯʝʜʘʥʦ-ʠʨʢʠʥʩʢʠʡ (24): 5 - ʜʝʧʨʝʩʩʠʠ, ʧʨʠ-

ʫʨʦʯʝʥʥʳʝ ʢ ʵʨʦʟʠʦʥʥʳʤ ʠ ʵʨʦʟʠʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʚʧʘʜʠʥʘʤ ʚ ʨʝʣʴʝʬʝ ʬʫʥʜʘʤʝʥʪʘ: ɿʦʤʘʨʘʡʩʢʘʷ (25), 

ʂʘʢʚʠʢʩʢʘʷ (26), ʉʦʩʚɹʠʥʝʢʘʷ (27), ʂʦʰʘʡʩʢʘʷ (28). ɺʝʜʝʨʥʠʢʦʚʩʢʘʷ (29), ɽʨʟʦʚʩʢʘʷ (30), ʌʘʤʝʥʩʢʘʷ (31), 

ʅʦʨʠʮʥʠʩʢʘʷ (32), ɺʝʪʦʰʢʠʥʩʢʘʷ (33), ʂʣʶʯʝʚʩʢʘʷ (34), ɸʣʘʧʘʝʚʩʢʘʷ (35), ʑʘʧʦʚʩʢʘʷ (36), ɹʝʣʦʷʨʩʢʘʷ 

(37), ʗʣʫʥʠʥʩʢʘʷ (38), ɿʘʢʘʤʳʰʣʦʚʩʢʘʷ (39), ʄʷʩʥʠʢʦʚʩʢʦ-ʊʘʣʠʮʢʘʷ (40), ɺʦʟʥʝʩʝʥʩʢʘʷ (41), ʉʠʥʘʨʩʢʘʷ 

(42), ʏʝʨʥʦʩʢʫʪʦʚʩʢʘʷ (43), ʉʫʛʦʷʢʩʢʘʷ (44), ʂʦʨʢʠʥʩʢʘʷ (45), ʋʡʩʢʘʷ (46). 
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ʈʠʩʫʥʦʢ 3.2  ʉʚʦʜʥʳʡ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ɿʘʫʨʘʣʴʷ 
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ɺʝʨʭʥʠʡ ʵʪʘʞ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʚʦʜʦʦʙʤʝʥʦʤ, ʥʘʣʠʯʠʝʤ 

ʧʨʝʩʥʳʭ ʚʦʜ, ʚ ʦʩʥʦʚʥʦʤ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʛʠʦ-

ʥʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʭ ʚʦʜʦʫʧʦʨʦʚ. ɺ ʝʛʦ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʛʠʜʨʦʜʠ-

ʥʘʤʠʯʝʩʢʠʝ ʟʦʥʳ: ʚʝʨʭʥʷʷ  ʙʝʟʥʘʧʦʨʥʳʭ ʠ ʩʣʘʙʦʥʘʧʦʨʥʳʭ ʚʦʜ ʥʝʦʛʝʥ-

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʥʠʞʥʷʷ - ʥʘʧʦʨʥʳʭ ʚʦʜ ʚʝʨʭʥʝʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪ-

ʣʦʞʝʥʠʡ. ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʵʪʘʞʘ ʠʩʧʦʣʟɹʫʶʪʩʷ ʜʣʷ ʮʝʣʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʅʠʞʥʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʞ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ 

ʠ ʢʦʤʧʣʝʢʩʳ ʤʝʟʦʟʦʡʩʢʦʛʦ ʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʚʝʨʭ-

ʥʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦ ʚʳʜʝʨʞʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʧʘʣʝʦʛʝʥʦʚʦʛʦ ʠ ʚʝʨʭ-

ʥʝʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʪʦʣʱʠʥʦʡ ʜʦ 1450 ʤ. ɺʦʜʳ ʵʪʘʞʘ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʩʪʘ-

ʥʦʚʢʝ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʥʘʧʦʨʥʳʤ ʨʝ-

ʞʠʤʦʤ ʬʠʣʴʪʨʘʮʠʠ. ʇʦ ʩʦʩʪʘʚʫ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʜʦ 

26 ʛ/ʣ, ʪʝʨʤʘʣʴʥʳʝ. ɺ ʚʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʡʦʜʘ, 

ʙʨʦʤʘ. 

ɺ ʩʭʝʤʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʈʌ ʪʝʨʨʠʪʦʨʠʷ ʂʫʨʛʘʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʩʣʦʞʥʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʣʘʩʪʦʚʳʭ ʚʦʜ. ʇʦʩʣʝʜʥʠʡ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʯʝʪʚʝʨʪʦʛʦ ʧʦ-

ʨʷʜʢʘ ï ɺʦʩʪʦʯʥʦ-ʊʦʙʦʣʴʩʢʠʤ ʘʨʪʝʟʠʘʥʩʢʠʤ ʙʘʩʩʝʡʥʦʤ. ʃʠʪʦʣʦʛʦ-

ʬʘʮʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʵʪʠʭ ʙʘʩʩʝʡʥʦʚ ʧʦʟʚʦʣʷ-

ʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤ-

ʧʣʝʢʩʦʚ ʪʨʝʱʠʥʥʦ-ʧʣʘʩʪʦʚʦʛʦ, ʧʣʘʩʪʦʚʦ-ʧʦʨʦʚʦʛʦ ʠ ʪʨʝʱʠʥʥʦ-ʞʠʣʥɹʦʛʦ 

ʪʠʧʦʚ, ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ ʨʘʟʦʙʱʝʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦ-

ʜʦʫʧʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʚʦʜʦ-

ʦʙʤʝʥʘ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʵʪʦʡ ʩʣʦ-

ʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʟʦʥʳ: ʚʝʨʭʥʷʷ ʟʦʥʘ 

(ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ), ʩʨʝʜʥʷʷ ʟʦʥʘ (ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ) ʠ ʥʠʞ-

ʥʷʷ (ʟʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʪʦʡʥʦʛʦ ʨʝʞʠʤʘ) (ʨʠʩʫʥʦʢ 3.3). 

ɿʦʥʫ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʠ ʤʦʨ-

ʩʢʠʝ ʚʦʜʦʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʜʦ 

ʛʦʣʦʮʝʥʘ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʝʝ çʩʢʦʣʴʟʠʪè ʚʚʝʨʭ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ 

ʨʘʟʨʝʟʫ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʫʩʪʘʥʘʚʣʠʚʘʷʩʴ ʧʦ ʢʨʦʚʣʝ ʯʝʛʘʥʩʢʦʛʦ ʚʦʜʦ-

ʫʧʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺʦʜʦʥʦʩʥʳʝ ʪʦʣʱʠ ʭʦʨʦʰʦ ʜʨʝʥʠʨʫʶʪʩʷ ʤʝʩʪʥʦʡ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʴʶ, ʩʦʜʝʨʞʘʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʩʥʳʝ (ʜʦ 1,0-1,5 

ʛ/ʣ) ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʠ ʭʣʦʨʠʜʥʦ ʠʣʠ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʚʦʜʳ, 

ʦʙʦʛʘʱʝʥʥʳʝ ʠʦʥʘʤʠ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ, ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʯʘʩʪʦ ʧʨʝʚʳ-

ʰʘʶʱʠʭ ʇɼʂ ʜʣʷ ʧʠʪʝɹʚʳʭ ʚʦʜ. 

ɿʦʥʝ ʟʘʪʨʫʜʥʝʥʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʜʦʥʦʩʥʦʡ ʪʦʣʱʝʡ, 

ʟʘʢʣʶʯʝʥʥʦʡ ʤʝʞʜʫ ʚʦʜʦʫʧʦʨʥʳʤʠ ʛʣʠʥʘʤʠ ʯʝʛʘʥʩʢʦʡ ʠ ʢʫʟʥʝʮʦʚʩʢʦʡ 

ʩʚʠʪʘʤʠ. ɽʡ ʦʪʚʝʯʘʝʪ ʪʘ ʯʘʩʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʚ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʣʫʙʠʥʥʳʭ ʨʝʣʠʢʪʦʚʳʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
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ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʚʦʜ ʩ ʚʦʜʘʤʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ 

ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʝʥʘ. 

ɿʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʪʦʡʥʦʛʦ ʨʝʞʠʤʘ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʶ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ, ʩ ʵʣʠʟʠʦʥʥʳʤ ʨʝʞʠʤʦʤ, ʦʜʥʦʦʙ-

ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʭʣʦʨʠʜʥʳʭ ʥʘʪʨʠʝʚʳʭ ʚʦʜ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 6-15 ʛ/ʣ. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʝʥʦʤʘʥʘ, ʥʠʞʥʝʛʦ ʤʝʣʘ, ʶʨʳ ʠ ʧʨʠ-

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ. 
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ɻʃɸɺɸ 4. ɸʅɸʃʀɿ ʀ ʈɸʁʆʅʀʈʆɺɸʅʀɽ  

ɻʈɸɺʀ- ʀ ʄɸɻʅʀʊʅʓʍ ʇʆʃɽʁ ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

4.1. ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ 
 

ɺ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʤ-

ʧʣʝʢʩʠʨʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ ʥʘ ʩʝʛʦʜʥʷ ï ʵʪʦ, ʧʦʞʘʣʫʡ, 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʝʛʦ ʛʣʫʙʠʥʥʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʢʘʩʘʶʱʝʛʦʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʶʨʩʢʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʠ ʜʘʥʥʳʡ ʚʠʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʨʦʜʳ ʦʨʪʦʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʤʝʟʦ-

ʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʤʘʛʥʠʪʥʳ, ʘ ʠʭ ʧʣʦʪʥʦʩʪʴ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʘʥʦʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʧʦʣʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʦʧʠʩʳʚʘʝʤʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʟʥʘʢ 

ʧʦʣʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʷ ʠ ʦʨʠʝʥʪʠ-

ʨʦʚʢʘ ʠʟʦʘʥʦʤʘʣ ʠ ʠʟʦʣʠʥʠʡ. ʉʦʚʤʝʩʪʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʧʠʩʳʚʘʝ-

ʤʳʭ ʧʦʣʝʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʚ ʦʙʱʠʭ 

ʯʝʨʪʘʭ ʩʦʦʪʚʝʪʩʪʚʠʠ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʧʨʠʥʮʠʧʝ ʧʦʚʪʦʨʷʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʢʘʢ ʧʦ ʦʙɦ ʝʤʫ 

ʧʨʦʩʪʠʨʘʥʠʶ ʘʥʦʤʘʣʠʡ, ʪʘʢ ʠ ʧʦ ʟʥʘʢʫ. ʇʦʣʦʞʠʪʝʣʴʥʦʤʫ ʧʦʣʶ æg ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʚʝʯʘʶʪ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʷ æʊʘ, ʥʦ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ, ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ - 450 ʜʦ + 

900 ʥʊʣ, ʘ ʟʥʘʯʝʥʠʷ æg ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ - 30-+ 28 ʤɻʘʣ. ʆʨʠʝʥʪʠ-

ʨʦʚʢʘ ʘʥʦʤʘʣʠʡ ʠ ʠʭ ʛʨʘʜʠʝʥʪʥʳʭ ʟʦʥ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯ-

ʥʘʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʜʝʣʴʥʳʝ ʝʝ ʫʯʘʩʪʢʠ, ʦʪʨʘʞʘʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʊʘʢ, ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ (ʫʨʘʣʴʩʢʦʝ) ʧʨʦʩʪʠʨʘʥʠʝ ʦʩʝʡ ʘʥʦʤʘʣʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʘʥʦ-

ʤʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʘʥʦʤʘʣʴʥʳʝ ʟʦʥr, ʘ ʧʦʣʝ æʊʘ 

ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʦʙʣʘʩʪʠ ʠ ʘʥʦʤʘʣʴʥʳʝ ʟʦʥr. ʈʘʩ-

ʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭ ʠ ʜʨʫʛʠʭ. 

ɺ ʬʫʥʜʘʤʝʥʪʝ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʚʳʜʝʣʷʝʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʘʥʦʤʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʧʝʨʚʦ-

ʛʦ ʧʦʨʷʜʢʘ: ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʠʡ ʧʨʦʛʠʙ, ɿʘʫʨʘʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʊʶʤʝʥʩʢʦ-

ʂʫʩʪʘʥʘʡʩʢʠʡ ʧʨʦʛʠʙ, ʊʦʙʦʣʦ-ʋʙʘʛʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ, ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʚʧʘ-

ʜʠʥʘ, ʇʝʪʫʭʦʚʩʢʠʡ ʚʳʩʪʫʧ. ʅʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʥʘ ʠʟʫʯʘʝʤʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʟʘʭʦʜʠʪ ʩʚʦʠʤ ʩʝʚʝʨʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ɿʘʛʨʘʜʦʚʩʢʠʡ ʘʥʪʠʢʣʠʥʦ-

ʨʠʡ ʂʦʢʯʝʪʘʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ɺʩʝ ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʚ ʧʣʘʥʝ ʚʠʜ ʧʦʣʦʩʳ ʧʝ-

ʨʝʤʝʥʥʦʡ ʰʠʨʠʥʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʧʨʦʩʪʠʨʘ-

ʥʠʝʤ. ɺ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʦʩʠ ʘʥʦʤʘʣʠʡ ʠ ʫʯʘʩʪʢʠ ʨʝʟʢʠʭ 
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ʩʤʝʥ ʧʨʦʩʪʠʨʘʥʠʷ ʠʟʦʣʠʥʠʡ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʢʦʪʦʨʳʭ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʶʞʥʫʶ ʩʪʦʨʦʥʫ. 

ʆʪʤʝʯʘʪʁʩʷ ʦʜʠʥʦʯʥʳʝ ʩʣʦʞʥʳʝ ʘʥʦʤʘʣʠʠ (ʜʦ 28 ʤɻʘʣ) ï ʚ ʩʪʨʫʢʪʫʨ-

ʥʦʤ ʧʣʘʥʝ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʪʁ ʠʥʪʨʫʟʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝ-

ʟʠʩʘ ʠ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʘʷ-ʨʘʥʥʝʩʠʣʫʨʠʡʩʢʘʷ ʛʨʘʥʦ-

ʜʠʦʨʠʪʦʚʘʷ, ʩʠʣʫʨʠʡʩʢʘʷ ʜʫʥʠʪ-ʛʘʨʮʙʫʨʛʠʪʦʚʘʷ, ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʛʘʙ-

ʙʨʦ-ʜʠʦʨʠʪ-ʛʨʘʥʠʪʥʘʷ, ʨʘʥʥʝ-ʩʨʝʜʥʝʢʘʤʝʥʥʦ- ʫʛʦʣʴʥʘʷ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-

ʛʨʘʥʦʜʠʦʨʠʪʦʚʘʷ, ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʛʘʙʙʨʦ-ʤʦʥʦʮʠʪ-ʛʨʘʥʦʩʠʝʥʠʪʦʚʘʷ, 

ʩʨʝʜʥʝ-ʧʦʟʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʛʨʘʥʦʜʠʦʨʠʪ-ʘʜʘʤʝʣʣʠʪʦʚʘʷ, ʧʦʟʜʥʝʧʘʣʝʦ-

ʟʦʡʩʢʘʷ (ʛʝʨʮʠʥʩʢʘʷ) ʛʨʘʥʠʪʥʘʷ ʠ ʨʘʥʥʝ-ʩʨʝʜʥʝʪʨʠʘʩʦʚʘʷ ʙʘʟʘʣʴʪ-

ʣʠʧʘʨʠʪʦʚʘʷ (ʪʨʘʧʧʦʚʘʷ) ʬʦʨʤʘʮʠʠ). ʀʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʨʘʟʚʠʪʳ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʜʦʶʨʩʢʦʛʦ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʣʴ-

ʪʨʘʦʩʥʦʚʥʳʤʠ, ʦʩʥʦʚʥʳʤʠ, ʩʨʝʜʥʠʤʠ ʠ ʢʠʩʣʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. 

ɿʜʝʩʴ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʳʭ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʘʥʦʤʘʣʠʡ 

ï ʤʘʢʩʠʤʫʤʦʚ, ʢʦʪʦʨʳʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʪʝʥʩʠʚʥʳʝ (ʜʦ 800 

ʥʊʣ) ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʂ ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ (ʤʘʢʩʠʤʫʤʦʚ) ʩʤʝɦʝʥʠʝ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛʥʠʪʥʳʭ. ɼʣʷ ʵʪʦʡ ʟʦʥʳ ʭʘ-

ʨʘʢʪʝʨʥʳ ʪʘʢʞʝ ʨʝʟʢʠʝ ʛʨʘʜʠʝʥʪʥʳʝ ʩʪʫʧʝʥʠ. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʦʙʣʘʩʪʷʤ, ʠʤʝʝʪ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʭʘ-

ʨʘʢʪʝʨ. ʅʦ ʚ ʮʝʣʦʤ ʧʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʦʪʚʝʯʘʶʪ 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʷ æʊʘ (ʨʠʩʫʥʢʠ 4.1-4.4). ʃʦʢʘʣʴʥʳʤ ʧʦʥʠʞʝʥʠʷʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʟʦʥ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʥʠ-

ʞʝʥʠʷ ʟʥʘʯʝʥʠʷ æʊʘ. 

ʇʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʯʘʩʪʠ: ʚʦʩʪʦʯʥʫʶ, ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʟʘʧʘʜʥʫʶ. ɺʦʩʪʦʯʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʯʝʪʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ (-16, -18 ʤɻʘʣ) ʩʣʦʞʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʤʠʥʠʤʫ-

ʤʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʚʳʜʝʨʞʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʝʡ ʧʨʦʩʪʠʨʘʥʠʷ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʥʘ ʢʨʘʡʥʝʤ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʦʚʳʰʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʯʝʨʝʜʦ-

ʚʘʥʠʝ ʘʥʦʤʘʣʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʢʘ, ʦʪʨʘʞʘʶʱʠʭ ʚ 

ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʩʠʩʪʝʤʫ ʧʨʦʛʠʙʦʚ ʠ ʚʘʣʦʚ. ʇʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʧʦʣʷ æg ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʠ ʦʪʚʝʯʘʶʱʝʝ ʝʤʫ ʩʣʦʞʥʦʝ, ʤʦʟʘʠʯʥʦʡ ʩʪʨʫʢʪʫ-

ʨʳ, ʚ ʮʝʣʦʤ ʧʦʚʳʰʝʥʥʦʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ) ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ. ʅʘ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʢʨʫʧʥʳʝ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ + 24 ʤɻʘʣ ʤʘʢʩʠʤʫʤʳ. 

ʆʪʜʝʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʠʤʝʶʪ ʨʘʩʧʣʳʚ-

ʯʘʪʳʝ ʬʦʨʤʳ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʦʩʝʡ. ɹʣʦʢʦʚʳʡ ʭʘʨʘʢʪʝʨ 

ʧʦʣʶ æg ʜʘʥʥʦʡ ʘʥʦʤʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʜʘʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʛʨʘʚʠʪʘ-
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ʮʠʦʥʥʳʝ ʩʪʫʧʝʥʠ. ɺ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʵʪʘ ʘʥʦʤʘʣʴʥʘʷ ʟʦʥʘ ʩʤʝʥʷʝʪ-

ʩʷ ʦʙʣʘʩʪʴʶ, ʠʤʝʶʱʝʡ ʩʧʦʢʦʡʥʳʝ, ʙʦʣʝʝ ʧʣʘʚʥʳʝ ʦʯʝʨʪʘʥʠʷ ʠʟʦʣʠʥʠʡ. 

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪʩʷ ʦʩʣʦʞʥʝʥʠ ̫ʚ ʚʠʜʝ 

ʩʠʩʪʝʤ rʚʳʪʷʥʫʪʳʭ, ʟʘʣʠʚʦʦʙʨʘʟʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʧʦʜʯʝʨʢʠ-

ʚʘʶʪʩʷ ʨʘʟʚʦʨʦʪʦʤ ʠʟʦʘʥʦʤʘʣ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨ. ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʦʙʱʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʦʣʝʤ ʩʠʣʳ ʪʷʞʝ-

ʩʪʠ (0 + 10 ʤɻʘʣ). ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʡ ʚʦʩʪʦʯʥʝʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʘʚʥʦʝ ʧʦʥʠʞʝʥʠʝ ʧʦʣʷ æg. 

ʄʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʦʪ - 10 ʜʦ - 14 ʤɻʘʣ) ʦʥʦ ʜʦʩʪʠʛʘʝʪ ʚ ʧʝʨʝ-

ʭʦʜʥʦʡ ʟʦʥʝ, ʦʪʨʘʞʘʶʱʝʡ ʩʪʨʦʝʥʠʝ ʊʫʨʠʥʩʢʦ-ʊʨʦʠʮʢʦʛʦ ʤʦʥʦʢʣʠʥʦʨʠʷ 

(ʘʥʦʤʘʣʠʠ), ʠ ʚʥʦʚʴ ʧʦʚʳʰʘʝʪʩʷ ʩ ʨʝʟʢʠʤ ʛʨʘʜʠʝʥʪʦʤ ʥʘ ʛʨʘʥʠʮʝ ʩ ʊʶʤʝʥ-

ʩʢʦʡ ʚʧʘʜʠʥʦʡ (ʘʥʦʤʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ). 

ʂʨʫʧʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʤʠʥʠʤʫʤʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʜʦʩʪʠʛʘʶʱʠʝ 300 ʥʊʣ. 

ʆʪʣʠʯʠʝ ʦʪ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʘʷ ʩʤʝʥʘ ʭʘʨʘʢʪʝʨʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ. 

ʀʥʪʝʥʩʠʚʥʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʦʪʚʝʯʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʚʳʰʝʥʥʦʝ, ʥʦ ʩʧʦʢʦʡʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ, ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʛʦ ʟʥʘʢʘ, ʘʥʦʤʘʣʠʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʪʦʞʝ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʟʥʘʯʝʥʠʷ (ʜʦ 400 ʥʊʣ). 

ʅʘ ʛʨʘʥʠʮʝ ʧʝʨʝʭʦʜʘ ʦʪ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʶʛ, ʢ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ. ʕʪʘ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʦʭʚʘ-

ʯʝʥʘ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ɺ ʮʝʣʦʤ ʧʦʣʝ æg ʵʪʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʦʥʠ-

ʞʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʜʦ 0 ʤɻʘʣ, ʦʩʣʦʞʥʝʥʥʦʛʦ ʨʷʜʦʤ ʢʦʥʪʨʘʩʪʥʳʭ ʤʠʥʠʤʫʤʦʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʦ -20 ʤɻʘʣ. 

ɺ ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʵʪʠʭ ʤʠʥʠʤʫʤʦʚ ʨʘʥʝʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʜʦ-

ʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʟʚʦʣʠʚʰʠʡ 

ʫʩʪʘʥʦʚʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. ʅʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʝ 

ʵʪʠʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʤʠʥʠʤʫʤʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʜʥʦʠʤʝʥʥʳʝ ʧʦʜʥʪ̫ʠʷ. 

ʅʘ ʬʦʥʝ ʦʙʱʝʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʧʝʨʝʭʦʜʥʦʡ 

ʟʦʥʝ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʤʘʢʩʠʤʫʤ r(+10 õ +16 ʤɻʘʣ) ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʛʨʘʜʠʝʥʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʧʦʢʦʡʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʧʦʣʷ æʊʘ ʜʦ -50 ʥʊʣ, ʥʘ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʝ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʛʠʙʳ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ ʠʤʝʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʬʦʨʤʫ, ʙʣʠʟʢʫʶ ʢ 

ʠʟʦʤʝʪʨʠʯʥʦʡ, ʩ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʦʡ. ʄʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʩʣʦʞʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʜʘʝʪʩʷ ʧʨʷʤʦʡ ʢʦʨʨʝʣʷ-

ʮʠʠ ʩ ʧʦʣʝʤ æg. 

ʅʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʘʥʦʤʘʣʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʭ ʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʮʝʧʦʯʢʦʡ ʪʷʥʫʪʩʷ ʥʘ ʩʝʚʝʨ. ʉʣʦʞʥʳʝ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʷʜ ʧʨʦʩʪʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʤʘʢʩʠʤʫ-
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ʤʦʚ (+ 400 õ + 950 ʥʊʣ). ʇʨʝʦʙʣʘʜʘʶʪ ʚʳʪʷʥʫʪʳʝ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ, ʢʦʪʦʨʳʝ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʦʛʨʘʥʠ-

ʯʝʥʳ ʧʦʯʪʠ ʣʠʥʝʡʥʳʤʠ ʟʦʥʘʤʠ ʨʝʟʢʠʭ ʛʨʘʜʠʝʥʪʦʚ. ʆʥʠ ʦʪʨʘʞʘʶʪ ʩʠ-

ʩʪʝʤʫ ʧʨʦʛʠʙʦʚ. ɺʳʰʝʦʧʠʩʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʷ æʊʘ ʧʨʠʜʘʶʪ ʠʟʫʯʘ-

ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʟʦʥʘʣʴʥʦ-ʧʦʣʦʩʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʟʜʝʩʴ ʧʨʦʚʝʩʪʠ ʪʨʫʜʥʦ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʠʣʴʥʦ ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʥʥʦ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʝʪ ʧʦʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʂ ʶʛʫ ʥʘ 

ʵʪʦʤ ʬʦʥʝ ʬʠʢʩʠʨʫʪʁʩ̫  ʦʪʜʝʣʴʥʳʝ ʩʣʦʞʥʳʝ ʤʘʢʩʠʤʫʤ rʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʜʦ + 300 ʥʊʣ. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʟʦʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʦʨʠʝʥ-

ʪʠʨʦʚʢʠ ʠʟʦʜʠʥʘʤ ʩ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʥʘ ʩʫʙʰʠʨʦʪʥʫʶ. ɺʳʜʝʣʷʝʪʩʷ ʫʟʢʘʷ 

ʣʠʥʝʡʥʘʷ ʧʦʣʦʩʘ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʩʝʢʫʱʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝ-

ʤʫ ʧʨʦʩʪʠʨʘʥʠʶ ʧʦʣʷ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʇʨʦʜʦʣʞʝʥʠʝ ʵʪʦʡ ʰʠʨʦʪʥʦʡ ʟʦʥʳ 

ʥʘʙʣʶʜʘʝʤ ʠ ʚ ʚʦʩʪʦʯʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʚ ʧʦʚʝʜʝʥʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʝʡ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʈʝʛʠʦʥʘʣʴʥʦʝ ʠ ʣʦʢʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʣʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʥʦʢʣʠʥʘʣʷʤ, 

ʧʨʦʛʠʙʘʤ ʠ ʚʧʘʜʠʥʘʤ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ æg ï ʩʚʦʜʘʤ ʠ ʧʦʜʥʷʪʠʷʤ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪ ʜʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʘʨʘʣʣʝʣʠ-

ʟʫʝʪʩʷ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʥʦ ʚ ʮʝʣʦʤ ʧʦʚʪʦ-

ʨʷʝʪ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʪ.ʝ. ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʥʠʤʘʝʪ ʥʘʜ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʦʥʠʞʝʥʥʳʝ ï 

ʥʘʜ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. 

ɺʳʜʝʣʝʥʥʳʝ ʘʥʦʤʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʠ ʟʦʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʮʝ-

ʣʦʤ ʥʝʧʣʦʭʦ ʦʪʨʘʞʘʶʪ ʧʦʣʦʞʝʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʨʫʧʥʳʭ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʢʘʢ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʠ ʦʨʪʦ-

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʅʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʦ ʧʨʦʷʚʣʝʥ ʚ ʤʘʪʝ-

ʨʠʘʣʘʭ ʛʨʘʚʠʨʘʟʚʝʜʢʠ ʃʝʫʰʠʥʩʢʦ-ʊʶʤʝʥʩʢʠʡ ʧʨʦʛʠʙ, ʠʤʝʶʱʠʡ ʚʠʜ ʫʟʢʦʡ 

ʚʳʜʝʨʞʘʥʥʦʡ ʟʦʥʳ. ʉʫʜʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʦʣʷ æg, ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʝʛʦ ʛʝʦ-

ʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠʛʨʘʶʪ ʢʨʫʧʥʳʝ ʧʣʫʪʦʥʳ (ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡ-

ʢʠ), ʦʩʦʙʝʥʥʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʍʘʨʘʢʪʝʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʣʦʞʥʳʡ: ʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʬʦʥʝ ʦʪʤʝʯʘʶʪʩʷ ʠʟʦʤʝʪʨʠʯʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ. 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ 

ʘʥʦʤʘʣʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʥʘʢʦʚ. 

ʄʝʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦ ʧʨʦʷʚʣʷʪʁʩʷ ʐʘʠʤʩʢʦ-ʊʨʦʠʮʢʦʝ ʠ ʊʦʙʦʣʴʩʢʦʝ 

ʧʦʜʥʷʪʠʷ. ʇʦʣʝ æTʘ ʚ ʮʝʣʦʤ ʧʦʚʳʰʝʥʥʦʝ, ʧʦʥʠʞʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʘ-

ʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʭ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʦʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʟʦʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ. 

ɼʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʦʪʨʘʞʘʝʪʩʷ ɿʘʛʨʘʜʦʚʩʢʦʝ 

ʧʦʜʥʷʪʠʝ. ɺ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʢʘʨʪʠʥʘ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 
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ʵʣʝʤʝʥʪʘ ʙʦʣʝʝ ʩʣʦʞʥʘ̫. ʅʘ ʬʦʥʝ ʥʝʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʚ ʮʝʥʪʨʝ ʩʪʨʫʢʪʫʨʳ 

ʦʪʤʝʯʘʝʪʩʷ ʦʙʣʘʩʪʴ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ʉʫʜʷ ʧʦ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ ʧʦʣʷ æg, ʝʝ ʛʨʘʥʠʮ rʩʦ ʩʤʝʞʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝ-

ʛʦ, ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺ ʢʨʘʡʥʝʡ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʉʘʟʳʢʫʣʴʩʢʘʷ ʤʝʛʘʚʧʘʜʠʥʘ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʘ ̫ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʜʝʨʞʘʥʥʦʝ ʦʜʥʦʨʦʜʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʧʦʣʝ ï ʩʪʫʧʝʥʴ. 

ʅʘ ʟʘʧʘʜʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʬʨʘʛʤʝʥʪ ʂʘʤʳʰʣʦʚ-

ʩʢʦʛʦ ʤʝʛʘʚʘʣʘ, ʢʦʪʦʨʳʡ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʛʨʘʚʠʨʘʟʚʝʜʢʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʨʘʟʥʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʟʢʘʷ ʟʦʥʘ ʣʦʢʘʣʴʥʦ-

ʛʦ ʧʦʚʳʰʝʥʠʷ, ʚʳʪʷʥʫʪʘʷ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʦʨʠʝʥʪʠʨʦʚʢʠ ʦʩʝʡ ʘʥʦʤʘʣʠʡ ʧʦʟʚʦʣʷʝʪ ʟʜʝʩɹ ʫʚʝʨʝʥʥʦ ʧʨʦʩʣʝʜʠʪʴ ʟʦʥʫ 

ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ. 

 



116 
 

 
 

ʈʠʩʫʥʦʢ 4.1  ʂʘʨʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
 

 

 

 

 



117 
 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 4.2  ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
 

 
 
 
 
 
 
 
 
 



118 
 

 
 

ʈʠʩʫʥʦʢ 4.3  ʂʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
 

 

 

 

 

 

 

 

 

 

 



119 
 

 
 

ʈʠʩʫʥʦʢ. 4.4  ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 



120 
 

4.2. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʤʘʛʥʠʪʥʠʭ ʤʦʜʝʣʷʭ 

ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʦʩʘʜʦʯʥʦ-ʧʦʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦ-

ʨʦʜʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʣʝʜʥʠʭ ʪʷʛʦʪʝʝʪ ʢ ʟʦ-

ʥʘʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ (Dʊ)ʘ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʵʪʦʛʦ ʚʦʧʨʦʩʘ 

ʧʦʢʘ ʥʝ ʚʳʷʩʥʝʥʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʘʥʦʤʘʣʠʷʤʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʠ ʟʘʣʝʞʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢʨʫʧʥʝʡ-

ʰʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʢ ʟʦʥʘʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʛʘʙʘʩʩʝʡʥʘ: ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʦʙʫʩʣʦʚʣʝʥʳ ʙʣʦʢʘʤʠ ʥʝʤʘʛʥʠʪʥʳʭ ʧʦʨʦʜ ʛʝʪʝʨʦʛʝʥ-

ʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʦʩʘʜʦʯʥʳʤʠ ʠ ʤʝʪʘʤʦʨʬʠ-

ʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʚʦʟʜʳʤʘʥʠʶ [79]. ʅʘʜ ʥʠʤʠ ʚ ʦʪʣʦ-

ʞʝʥʠʷʭ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʩʪʨʫʢʪʫʨʳ ʘʥʪʠ-

ʢʣʠʥʘʣʴʥʦʛʦ ʪʠʧʘ [22]. 

ʇʨʠʥʮʠʧ ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʧʣʘʪ-

ʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʦʪ ʩʪʨʦʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʧʨʦʛʥʦʟʘ ʣʦ-

ʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʤ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ, ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʧʦ ʢʦʤʧʣʝʢʩʫ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʦʩʘʜʦʯʥʦ-ʧʦʨʦʜʥʦʤ ʙʘʩ-

ʩʝʡʥʝ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʚ ʈʌ, ʥʘʤʝʪʠʣʘʩʴ ʦʪʯʝʪʣʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʢʦʥʜʝʥʩʘʪʘ. 

ʄʝʞʜʫ ʪʝʤ, ʩʪʦʠʤʦʩʪʴ ʤʝʪʨʘ ʧʨʦʭʦʜʢʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʝʪ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʧʫʩʪʳʭ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ. ʇʦʵʪʦʤʫ 

ʢʨʘʡʥʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʥʝʬʪʝʛʘʟʦ-

ʚʳʭ ʟʘʣʝʞʝʡ ʥʘ ʦʩʥʦʚʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʜʦ ʥʘʯʘʣʘ ʛʣʫʙʦʢʦʛʦ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ çʧʨʷʤʳʭ ʧʦʠʩʢʦʚè ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʠʣʘʩʴ 

ʪʝʦʨʠʷ ʦ ʧʘʨʘʛʝʥʝʟʠʩʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ ʥʘʜ ʩʢʦʧʣʝʥʠʷʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʕʪʘ ʪʝʦʨʠʷ ʦʙʲʝʜʠʥʷʝʪ ʩʠʩʪʝʤʫ 

ʛʠʧʦʪʝʟ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʥʘʫʯʥʳʭ ʬʘʢʪʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ 

ʝʜʠʥʩʪʚʦ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʮʠʠ, ʘʢʢʫʤʫʣʷʮʠʠ ʠ ʜʠʩʩʠʧʘʮʠʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ [126]. ɿʘʣʝʞʴ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʠ ʠʟ ʥʝʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʪʝ-

ʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʚʤʝʱʘʶʱʠʝ 

ʧʦʨʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʜ ʟʘʣʝʞʴʶ ʠ ʚʙʣʠʟʠ ʥʝʝ ʠʟʤʝʥʷʶʪʩʷ ʩʦʩʪʘʚ ʠ ʩʚʦʡ-

ʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʥʠʭ ʚʦʜ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ 

ʚ ʚʠʜʝ ʦʨʝʦʣʦʚ ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʧʦʣʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʟʦʥ ʨʘʟʚʠʪʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʧʦʨʦ-

ʜʘʭ ʥʘʜ ʟʘʣʝʞʴʶ ʠ ʥʘ ʝʝ ʬʣʘʥʛʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʷ ʩʢʦʧʣʝʥʠʡ ʫʛʣʝ-
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ʚʦʜʦʨʦʜʦʚ. ʉʣʝʜʳ ʪʘʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʯʘʩʪʦ ʦʮʝʥʠʚʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦ, ʠʥʦʛʜʘ ʦʥʠ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʬʠʢʩʠʨʫʶʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦ-

ʜʘʤʠ ï ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ, ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʦʡ, ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʦʡ, ʨʘʜʠʦʤʝʪ-

ʨʠʝʡ ʠ ʜʨ. ɺ 1987 ʛ. ʵʪʦ ʷʚʣʝʥʠʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʢʘʢ ʦʪʢʨʳʪʠʝ [44]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ. ʅʘʜ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷʤʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʤʠʥʠʤʫʤʳ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʘʤʧʣʠʪʫʜʦʡ ʦʪ ʝʜʠʥʠʮ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʥʊʣ; ʠʥʦʛʜʘ 

ʥʘʙʣʶʜʘʶʪʩʷ ʘʥʦʤʘʣʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʟʥʘʢʘ. ɺʝʣʠʯʠʥʘ ʘʥʦʤʘʣʠʡ ʥʘʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʨʘʩʯʝʪʥʳʝ 

ʵʬʬʝʢʪʳ ʦʪ ʨʘʟʥʦʛʦ ʨʦʜʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʭ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʠ. ʕʪʦ ʧʦʙʫʞʜʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘʙʣʶʜʘʝʤʳʝ ʘʥʦʤʘʣʠʠ ʢʘʢ 

ʩʫʤʤʘʨʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʟʘʣʝʞʝʡ, ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʨʦʜ 

ʚʤʝʱʘʶʱʝʛʦ ʠʭ ʨʘʟʨʝʟʘ, ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʨʦʜ ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʣʝʞʝʡ ʋɺ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʷ ʥʘ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘʢʪʠʚʠʟʠʨʫʶʱʠʭʩʷ ʚ ʦʙʣʘ-

ʩʪʠ ʨʘʟʚʠʪʠʷ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦ ʚʳʜʝʣʝʥʠʶ ʃʊɿ ʚ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʦʩʘʜʦʯʥʦ-ʧʦʨʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʥʝ ʠʤʝʝʪ ʧʦʢʘ ʜʦ-

ʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɼʣʷ ʠʩʪʦʣʢʦʚʘʥʠʷ 

ʥʘʙʣʶʜʘʝʤʳʭ ʘʥʦʤʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʛʠʧʦʪʝʪʠ-

ʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʤʦʜʝʣʴʥʳʝ ʧʦʩʪʨʦʝʥʠʷ, ʩʫʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʢʦʪʦ-

ʨʳʭ ʩʚʦʜʠʪʩʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʦʨʦʜ ʥʘʜ ʟʘʣʝʞʘʤʠ ʋɺ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʤʠʛʨʠʨʫʶʱʠʭ ʠʟ ʥʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʣʶʠʜʦʚ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʪ.ʜ. 

ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪ ʢʦʥʮʝʧʮʠʶ ʫʤʝʥʴʰʝʥʠʷ ʥʘʤʘʛʥʠʯʝʥ-

ʥʦʩʪʠ ʧʦʨʦʜ ʥʘʜ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʟʘʣʝʞʘʤʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʝʧʣʦʚʳʭ ʘʥʦ-

ʤʘʣʠʡ. ʇʦ ʤʥʝʥʠʶ ʃ.ɸ. ɻʝʨʰʘʥʦʢʘ [38], ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʜ ʟʘʣʝʞʴʶ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʛʠʜʨʦʛʝʪʠ-

ʪʘ, ʛʝʪʠʪʘ ʠ ʥʝʙʦʣʴʦhʛʦ ʧʨʦʮʝʥʪʘ ʩʠʜʝʨʠʪʘ ʠ ʧʠʨʠʪʘ, ʚʥʝ ʟʘʣʝʞʠ ï ʥʘʣʠ-

ʯʠʝʤ ʛʝʤʘʪʠʪʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ (50 - 1000 ʉ) ʚ ʟʦʥʝ ʟʘʣʝʞʠ ʛʝ-

ʪʠʪ ʪʝʨʷʝʪ ʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ, ʩʠʜʝʨʠʪ ʠ ʧʠʨʠʪ ï ʯʘ-

ʩʪʠʯʥʦ; ʛʝʤʘʪʠʪ ʚʥʝ ʟʘʣʝʞʠ ʩʪʘʙʠʣʝʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʧʦ-

ʨʦʜ ʥʘʜ ʟʘʣʝʞʴʶ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ (20 - 30)*10-5 ʝʜ. ʉʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘ-

ʢʦʥʪʫʨʥʦʡ ʯʘʩʪʴʶ. 

ɺ.ɼ. ʅʦʚʛʦʨʦʜʦʚ (1987 ʛ.) ʚʝʜʫʫɦʶ ʨʦʣʴ ʚ ʠʩʪʦʣʢʦʚʘʥʠʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘʜ ʟʘʣʝʞʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪʚʦʜʠʪ ʥʘʣʠ-

ʯʠʶ ʥʘʜ ʥʠʤʠ ʪʦʢʦʚʳʭ ʧʦʣʝʡ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ S.J. Pirson 

(1973 ʛ.) ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʉʦʛʣʘʩʥʦ 

ʤʦʜʝʣʠ S.J. Pirson, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶ-

ʱʠʝ ʚ ʟʘʣʝʞʘʭ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʷʭ, ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ (ʪʦʢʦʚʳʭ) ʧʦʣʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝ-
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ʩʪʚʝʥʥʦ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʠʟʤʝʥʷʶʱʠʭ ʚʝʣʠʯʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ (ʅ) ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ɺ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʚʠʜʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʮʝʩʩʘʭ, 

ʚʝʜʫʱʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ, ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʧʦʩʣʝʜʥʠʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʣʝʞʠ ʋɺ ʦʙʦʙʱʝʥʳ ʚ ʛʝʦʤʘʛʥʠʪʥʦʡ ʤʦʜʝ-

ʣʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ (ɹʝʨʝʟʢʠʥʳʤ ɺ.ʄ., ʂʠʨʠʯʝʢ ʄ.ɸ. 

ʠ ʂʫʥʘʨʝʚʳʤ ɸ.ɸ.) ʚ 1982 ʛ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟ-

ʤʘʛʥʠʯʠʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʦʣʱ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʨʝʟʘ ʩ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ-

ʥʳʤ ʨʝʞʠʤʦʤ, ʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʝ ï ʩ ʦʢʠʩʣʠʪʝʣʴʥʳʤ. ʉʘʤʳʝ ʠʥʪʝʥʩʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʦʥʘʤ ɺʅʂ ʠ ɻɺʂ ʠ ʠʭ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʨʦʝʢʮʠʷʤ 

ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʂʘʨʙʦʥʘʪʠʟʘʮʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʜʝʨʠʪʠʟʘʮʠʷ, ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ ʦʪʣʦʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʦʥʠʮʘʝ-

ʤʳʭ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʛʨʠʨʫʶʱʠʭ ʠʟ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʪʫʧʣʝʥʠʝ ʥʝʬʪʷʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʣʘʩʪ ʟʘ-

ʤʝʜʣʷʝʪ ʠʣʠ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʝ ʧʦ ʩʚʦʝʤʫ ʩʫʱʝʩʪʚʫ 

ʧʨʦʮʝʩʩʳ ʘʫʪʦʛʝʥʥʦʛʦ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʵʪʠ ʧʨʦ-

ʮʝʩʩʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʟʦʥʘʭ ɺʅʂ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʩʘʤʠʭ ʫʛʣʝʚʦʜʦʨʦ-

ʜʦʚ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʨʦʚʳʤʠ ʚʦʜʘʤʠ, ʦʢʠʩʣʝʥʠʝ ʚ ʟʦʥʘʭ ʤʝʞʬʣʶʠʜ-

ʥʳʭ ʢʦʥʪʘʢʪʦʚ ï ɺʅʂ, ɻɺʂ) ʪʘʢʞʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʪʠʤʫʣʷʪʦʨʦʤ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʝʦʙʨʘʟʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʳ-

ʩʦʢʦʢʣʘʩʩʥʳʭ ʵʢʨʘʥʘʭ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʥʘ ʛʨʘʥʠʮʝ ʧʦʢʨʳʰʢʠ ʩ ʟʘʣʝʞʴʶ, 

ʚ ʥʠʟʢʦʢʣʘʩʩʥʳʭ ï ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ, ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ, ʯʘʩʪʴ ʤʦʱʥʦʩʪʠ 

ʧʦʢʨʳʰʢʠ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʨʷʤʳʭ ʧʦʠʩʢʦʚ ʷʚ-

ʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʧʦʢʨʳʰʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʣʦʞʝʥʠʡ, ʦʙʦʛʘʱʝʥʥʳʭ ʦʢ-

ʩʠʜʘʤʠ ʠʣʠ ʛʠʜʨʦʦʢʩʠʜʘʤʠ ʞʝʣʝʟʘ, ʠ ʜʠʬʬʫʟʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʯʝʨʝʟ ʧʦ-

ʢʨʳʰʢʫ-ʬʣʶʠʜʦʫʧʦʨ, ʪʦ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʝ ʜʠʬʬʫʥʜʠʨʦʚʘʣʠ ʠʟ ʟʘʣʝʞʠ ʧʦʣʥʦʩʪʴʶ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʫʩʧʝʭʠ ʘʵʨʦʤʘʛʥʠʪ-

ʥʦʡ ʩʲʝʤʢʠ ʧʨʠ ʧʦʠʩʢʘʭ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ, ʩʚʷʟʴ ʤʘʛʥʠʪʥʳʭ 

ʘʥʦʤʘʣʠʡ ʩ ʟʘʣʝʞʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʦʩʠʪ ʧʦʢʘ ʭʘʨʘʢʪʝʨ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ 

ʦʪʜʝʣʴʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠʟʜʘʥʠʷʭ ʧʨʠ ʩʩʳʣʢʘʭ ʥʘ ʟʘʨʫʙʝʞʥʳʝ ʩʪʘʪʴʠ ʦʙʨʘ-

ʟʦʚʘʥʠʝ çʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦè ʠʣʠ çʜʠʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʛʥʝʪʠʪʘè ʥʘʜ ʟʘʣʝ-

ʞʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʮʠʪʠʨʫʝʤʳʭ ʨʘʙʦʪ ʠʤʝʝʪ ʤʝʩʪʦ ʣʠʰʴ ʝʛʦ ʛʠʧʦʪʝʪʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ. 

ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘ-

ʥʠʟʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʥʝʪʠʪʘ: 

1. ʄʘʛʥʝʪʠʪ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʝʤʘʪʠʪʘ, ʩʦ-

ʜʝʨʞʘʱʝʛʦʩʷ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʛʝʥʝ-

ʨʠʨʫʝʤʦʛʦ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʠʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʠʛʨʠʨʫʶʱʠʭ ʦʪ ʥʘʭʦʜʷʱʠʭʩʷ ʚʥʠʟʫ ʟʘʣʝʞʝʡ. 
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2. ɾʝʣʝʟʦ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʟʘʣʝʞʠ, ʩʦ-

ʝʜʠʥʝ̫ʪʩ ̫ʩ ʛʝʤʘʪʠʪʦʤ ʠ ʚʦʜʦʡ, ʦʙʨʘʟʫʷ ʤʘʛʥʝʪʠʪ. 

3. ɺʦʩʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʣʫʙʠʥʝ ʞʝʣʝʟʦ ʤʠʛʨʠʨʫʝʪ 

ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʚ ʟʦʥʫ ʦʢʠʩʣʝʥʠʷ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʧʨʠ 

ʤʝʜʣʝʥʥʦʤ ʦʢʠʩʣʝʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʟʫʝʪ ʤʘʛʥʝʪʠʪ ʠ ʤʘʛʛʝʤʠʪ. 

ʄʘʩʰʪʘʙ ʚʦʟʜʝʡʩʪʚʠʷ ʋɺ ʥʘ ʚʤʝʱʘʶʱʠʝ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʟʘʣʝʞʴ 

ʧʦʨʦʜʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚ-

ʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʋɺ ʦʪʣʦʞʝʥʠʡ ʚ ʤʘʛʥʠʪ-

ʥʦʤ ʧʦʣʝ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʤ ʥʘʟʝʤʥʦʡ ʠ ʚʦʟʜʫʰʥʦʡ ʩʲʝʤʢʘʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʫʯʝʥʳ. ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʘ ʧʨʦʷʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʨʘʡʦʥʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʧʝʪʨʦʤʘʛʥʠʪ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʢʘʧʧʘʤʝʪʨʠʶ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʪʣʦʞʝ-

ʥʠʡ, ʦʧʨʦʙʦʚʘʥʠʝ ʘʥʦʤʘʣʴʥʦ ʤʘʛʥʠʪʥʳʭ ʨʘʟʥʦʩʪʝʡ ʩ ʧʨʠʟʥʘʢʘʤʠ ʵʧʠʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ, ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʠʭ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

3. ɺʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʚʣʠʷʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʣʶʠʜʦʚ ʥʘ ʧʨʠʧʦ-

ʚʝʨʭʥʦʩʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʦʷʚʠʚʰʝʛʦʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʠʭ ʩʦʩʪʘʚʘ, ʩʦʧʨʦ-

ʚʦʞʜʘʶʱʝʛʦʩʷ ʧʦʚʳʰʝʥʠʝʤ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ. ʉʨʝʜʠ ʧʨʦʮʝʩ-

ʩʦʚ ʚʪʦʨʠʯʥʦʛʦ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʦʮʝʩʩʳ 

ʢʘʨʙʦʥʘʪʠʟʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʜʝʨʠʪʠʟʘʮʠʷ. ɸʥʘʣʦʛʠʯʥʳʝ ʣʦʢʘʣʴʥʳʝ ʧʦ-

ʚʳʰʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʚ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʚ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʟʘ ʢʦʥʪʫʨʘʤʠ ʟʘʣʝʞʝʡ. ɿʘ-

ʤʝʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʋɺ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʪ.ʝ. ʠʤʝʶʱʠʝʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʚʝʜʝʥʠʷ ʦ ʤʘʛʥʠʪʥʳʭ 

ʩʚʦʡʩʪʚʘʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ɿʉʇ ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʛʥʠʪʥʦʡ ʤʦʜʝʣʠ ʟʘʣʝʞʠ. 

4. ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʋɺ ʥʘ ʚʤʝʱʘʶʱʠʝ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʟʘʣʝʞʴ ʦʪ-

ʣʦʞʝʥʠʷ ʩ ʚʳʟʳʚʘʝʤʳʤ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʛʣʝ-

ʚʦʜʦʨʦʜʦʚ ʧʦʨʦʜ ʚ ʨʝʛʠʩʪʨʠʨʫʝʤʦʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠ.̫ 
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ɻʃɸɺɸ 5. ʇɽʈʉʇɽʂʊʀɺʓ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʀ 

ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 
 

ʇʨʦʙʣʝʤʘ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘ-

ʥʠʷʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ. ʅʘ ʚʝʨʦʷʪʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʝʱʝ ʚ 1940-

1950 ʛʛ. ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ ʫʢʘʟʳʚʘʣʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʄ.ʂ. ʂʦʨʦ-

ʚʠʥ, ʅ.ɸ. ʂʫʜʨʷʚʮʝʚ, ɼ.ʃ. ʉʪʝʧʘʥʦʚ, ʅ.ʇ. ʊʫʘʝʚ, ʄ.ʄ. ʏʘʨʳʛʠʥ ʠ ʜʨ.), ʧʦ-

ʩʢʦʣʴʢʫ ʧʦ ʦʙʨʘʤʣʝʥʠʶ ʨʝʛʠʦʥʘ ʚ ʥʠʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠʟʥʘʢʠ ʥʝʬʪʝ-

ʛʘʟʦʥʦʩʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʣʠ 

ʦʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʝʛʘʙʘʩ-

ʩʝʡʥʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʀ.ʄ. ɻʫʙʢʠʥ, ʅ.ʅ. ʈʦʩʪʦʚʮʝʚ, 

ʌ.ɻ. ɻʫʨʘʨʠ ʠ ʜʨ.), ʥʝ ʦʪʨʠʮʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʣʝʞʝʡ ʫʛʣʝ-

ʚʦʜʦʨʦʜʦʚ ʠ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ. ʅ.ʅ. ʈʦʩʪʦʚʮʝʚ ʝʱʝ ʚ 1958 ʛ. ʧʦʜʯʝʨ-

ʢʠʚʘʣ: çéʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ 

ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʭʦʜʢʘʤʠ ʚ ʧʦʨʦʜʘʭ ʧʨʠʤʘʟʦʢ ʥʝʬʪʠ 

ʠ ʟʘʛʫʩʪʝʚʰʠʭ ʙʠʪʫʤʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʧʝʨʝʞʠʣʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʧʨʠ-

ʚʝʣʦ ʢ ʚʳʩʦʢʦʤʫ ʤʝʪʘʤʦʨʬʠʟʤʫ ʦʩʘʜʢʦʚ, ʩʣʦʞʥʦʡ, ʤʝʩʪʘʤʠ ʚʝʩʴʤʘ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʠʭ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʠ, ʠ ʰʠʨʦʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʟ-

ʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚʩʝʭ ʨʘʙʦʪ ʧʦ ʧʦʠʩʢʘʤ ʥʝʬʪʠ 

ʠ ʛʘʟʘ ʚ ʬʫʥʜʘʤʝʥʪʝ ʠ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʤʣʝʥʠʷʭ ʥʠʟʤʝʥʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ 

ʥʘʭʦʞʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʧʘʜʠʥ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʤʝʪʘʤʦʨʬʠʟʤʦʤ, ʩ ʦʩʣʘʙ-

ʣʝʥʥʦʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ. ʕʪʦ ʥʝ ʟʥʘʯʠʪ, ʧʦʥʷʪʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʘʢʠʭ 

ʨʘʡʦʥʘʭ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ ʥʝʬʪʴ ʠ ʛʘʟ, ʧʦʩʢʦʣʴʢʫ ʥʝʠʟʚʝʩʪʥʦ, ʙʳʣʠ ʣʠ ʚ 

ʥʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘ-

ʢʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʵʪʦʛʦ ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʨʘʱʝʥʦ ʠʤʝʥʥʦ 

ʥʘ ʵʪʠ ʨʘʡʦʥʳ, ʘ ʩʨʝʜʠ ʥʠʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʥʝʬʪʝ - ʠ 

ʛʘʟʦʧʨʦʷʚʣʝʥʠʷʤʠè. 

ɺ ʢʦʥʮʝ ʧʷʪʠʜʝʩʷʪʳʭ - ʥʘʯʘʣʝ ʰʝʩʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝ-

ʪʠʷ, ʢʦʛʜʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʵʪʘʞ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʤʝʛʘʙʘʩʩʝʡʥʘ - ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʯʝ-

ʭʦʣ, ʠʥʪʝʨʝʩ ʢ ʧʘʣʝʦʟʦʡʩʢʠʤ ʦʩʘʜʦʯʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣ-

ʩʷ. ʆʜʥʘʢʦ ʠ ʪʦʛʜʘ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʧʦʠʩʢʦʚʳʭ 

ʨʘʙʦʪ ʚ ʨʝʛʠʦʥʝ, ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ, ʯʪʦ ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʧʘʣʝʦʟʦʷ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʧʨʠʨʦʩʪʘ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʠ ʛʘʟʘ (ʌ.ɻ. ɻʫʨʘʨʠ, ɺ.ʇ. ʂʘʟʘʨʠʥʦʚ, ʄ.ʂ. ʂʘʩʴʷʥʦʚ, ʀ.ʀ. ʅʝʩʪʝʨʦʚ, 

ʅ.ʅ. ʈʦʩʪʦʚʮʝʚ, ʃ.ʀ. ʈʦʚʥʠʥ, ʄ.ʗ. ʈʫʜʢʝʚʠʯ, ʇ.ʂ. ʂʫʣʠʢʦʚ, ɸ.ɸ. ʊʨʦʬʠ-

ʤʫʢ, ʖ.ɻ. ʕʨʚʴʝ ʠ ʜʨ.). 

ɺ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʉʆ ɸʅ ʉʉʉʈ 

ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪ.ʯ. ʠ ʧʦ ʢʘʪʘʛʝʥʝʟʫ ʦʨʛʘ-

ʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʠʚʰʠʝ ʜʘʪʴ ʦʮʝʥʢʫ 

ʧʝʨʩʧʝʢʪʠʚ ʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. ʇʦʣʫʯʝʥʠʝ ʥʘ ʨʷʜʝ ʧʣʦʱʘʜʝʡ ʧʨʠʪʦʢʦʚ 
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ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʟ ʢʨʦʚʣʠ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʩʠʣʠʣʦ ʚʥʠʤʘʥʠʝ ʢ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ. ʂʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʪʚʝʨʜʳʭ ʠ ʨʘʩʪʚʦʨʠʤʳʭ ʙʠʪʫʤʦʚ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ. ʅʘ 

ʶʛʝ ʨʝʛʠʦʥʘ ʙʳʣʠ ʥʘʯʘʪʳ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʝ ʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʠʩʢʠ ʥʝʬʪʠ ʠ 

ʛʘʟʘ ʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ.  

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ ʥʝʬʪʝʛʘʟʦ-

ʥʦʩʥʦʩʪʠ ʧʘʣʝʦʟʦʷ ʫʜʝʣʷʣʠ ɺ.ʉ. ɺʳʰʝʤʠʨʩʢʠʡ, ʆ.ɻ. ɾʝʨʦ, ʅ.ʇ. ɿʘʧʠʚʘ-

ʣʦʚ, ʀ.ɸ. ʀʚʘʥʦʚ, ɸ.ʕ. ʂʦʥʪʦʨʦʚʠʯ, ɺ.ɸ. ʂʘʰʪʘʥʦʚ, ʅ.ʇ. ʂʠʨʜʘ, ʃ.ɺ. 

ʉʤʠʨʥʦʚ, ɺ.ʉ. ʉʫʨʢʦʚ, ɸ.ɸ. ʊʨʦʬʠʤʫʢ, ʇ.ɸ. ʊʨʫʰʢʦʚ, ɸ.ʅ. ʌʦʤʠʥ,  

ɸ.ʉ. ʌʦʤʠʯʝʚ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ. 

 

5.1. ʇʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʡʦʥʦʤ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʷʚʣ̫ʝʪʩʷ ɺʘʛʘʡ-ʀʰʠʤʩʢʠʡ. ɺ ʝʛʦ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ, ʩʦʛʣʘʩʥʦ 

ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʩʫʙʧʣʘʪ-

ʬʦʨʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʦʝ ʟʜʝʩʴ ʚ 80-ʭ ʛʛ. ʛʣʫʙʦʢʦʝ 

ʙʫʨʝʥʠʝ (ʀʰʠʤʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-ʀʰʠʤʩʢʘʷ ʧʣʦʱʘʜʠ) ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʩʝʡ-

ʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʷʚʥʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʜʝʣʝ-

ʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. ɻʣʘʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʤ ʦʙʦʩʥʦʚʘʥʥʦ ʵʪʦ ʩʜʝʣʘʪʴ, ʷʚʣʷʝʪʩʷ ʬʨʘʛ-

ʤʝʥʪʘʨʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʊʦʣʴʢʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ 

ʠʤʝʶʪʩʷ ʨʘʟʦʙʱʝʥʥʳʝ, ʥʝ ʫʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘ-

ʜʠ ʫʯʘʩʪʢʠ, ʛʜʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʄʆɻʊ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ. ʆʥʠ ʠ ʧʦ-

ʩʣʫʞʠʣʠ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪ ʟʘʣʦʞʝʥʠʷ ʨʷʜʘ ʩʢʚʘʞʠʥ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʣʦʞʝʥʥʦʡ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʦʜ ʩ ʚʦʟʤʦʞ-

ʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʨʘʟʨʝʟʝ ʨʠʬʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ, ʜʝʣʘʪʴ, ʥʝʩʦʤʥʝʥʥʦ, 

ʨʘʥʦ. ʊʨʝʙʫʝʪʩʷ ʜʦʠʟʫʯʠʪʴ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ ʚʳʧʦʣʥʷʶʱʠʤʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʝʤ ʠ ʧʦʩʪʘʥʦʚʢʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʙʫʨʝʥʠʷ. 

ɺʘʛʘʡ-ʀʰʠʤʩʢʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝ-

ʚʝʨʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʢʘʣʝʜʦʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, 

ʧʝʨʝʢʨʳʪʦʡ ʟʜʝʩʴ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʤ ʧʣʘʪʬʦʨʤʝʥʥʳʤ ʯʝʭʣʦʤ ʪʦʣ-

ʱʠʥʦʡ ʦʪ 1450 (ʥʘ ʶʛʝ) ʜʦ 2370ʤ (ʥʘ ʩʝʚʝʨʝ). ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʘʣʝʦʟʦʷʠ ʨʘʥʥʝʛʦ ʤʝʟʦʟʦʷ, ʚʩʢʨʳʪʳʡ ʙʫʨʦʚʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʦʪʣʦʞʝʥʠʷʤʠ ʜʝʚʦʥʩʢʦʛʦ (ʩʨʝʜʥʠʡ ʠ ʧʦʟʜʥʠʡ ʜʝ-

ʚʦʥ), ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ, ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʦʛʦ, ʧʝʨʤʩʢʦʛʦ ʠ 

ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʦʚ. ɺʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʦʜ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦ-
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ʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʪʦʣʱ, ʠʤʝʶʱʠʭ ʷʚʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ. ʊʘʢ, 

ʥʘ ɿʘʧʘʜʥʦ-ʀʰʠʤʩʢʦʡ ʧʣʦʱʘʜʠ (ʩʥʠʟʫ ʚʚʝʨʭ) ʚʳʜʝʣʷʶʪʩʷ: ʪʦʣʱʘ ʦʨʛʘʥʦ-

ʛʝʥʥʦ-ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʨʝʤʝʞʘʶʱʠʭʩʷ ʩ ʤʝʨʛʝ-

ʣʷʤʠ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ (2390-2970 ʤ); ʪʦʣʱʘ ʧʝʨʝʩʣʘʠʚʘʶ-

ʱʠʭʩʷ ʛʣʠʥʠʩʪʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʦʨʛʘʥʦʛʝʥʥʦ-

ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʨʛʝʣʝʡ ʠ ʘʨʛʠʣʣʠʪʦʚ (2194-2390 ʤ) ʠ ʪʦʣʱʘ, 

ʩʣʦʞʝʥʥʘʷ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʝʩʯʘʥʠʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ 

(1588-1994 ʤ). 

ʅʘʢʦʧʣʝʥʠʝ ʪʝʨʨʠʛʝʥʥʳʭ ʦʩʘʜʢʦʚ ʨʘʥʥʝʛʦ ʢʘʨʙʦʥʘ ʥʘ ʠʥʪʝʨʝʩʫʶʱʝʡ 

ʥʘʩ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘ-

ʩʪʠ ʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ, ʚʝʨʦʷʪʥʦ, ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʨʝʞʠʤʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝ-

ʥʠʷ ʜʦ ʤʝʣʢʦʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ. ʀʟʫʯʝʥʥʳʡ ʨʘʟʨʝʟ ɺʘʛʘʡ-

ʀʰʠʤʩʢʦʡ ʟʦʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʘʣʝʦ-

ʟʦʡʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʩʚʷʟʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩ ʬʘʟʘʤʠ ʤʠʟʦʥʦʚʩʢʦʡ 

ʪʦʣʱʠ, ʧʦʩʢʦʣʴʢʫ ʢʘʢ ʥʠʞʝ, ʪʘʢ ʠ ʚʳʰʝʣʝʞʘʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʠ ʢʨʘʩʥʦʮʚʝʪʥʳʝ. ʕʪʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʘʪʝʨʠʘʣʘʤʠ ʧʘʣʝʦʣʘʥʜʰʘʬʪʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʜʣʷ ʞʠʚʝʪʩʢʦʛʦ ʠ ʬʘʤʝʥʩʢʦʛʦ ʚʝʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʫʢʘʟʘʥʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʥʦʩʪʠ ʧʦʨʦʜ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ ʚʳʭʦʜʠʪ ʟʘ 

ʧʨʝʜʝʣʳ ʩʪʘʜʠʠ ʤʝʟʦʢʘʪʘʛʝʥʝʟʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʜʘʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦ-

ʭʨʘʥʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʣʦʞʝʥʠʡ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʥʝʝ ʠʟʫʯʝʥ ʥʘ ʶʞʥʳʭ ʬʣʘʥʛʘʭ ʵʪʦʡ ʚʧʘʜʠʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʃʝʙʷʞʴʝʚʩʢʦʡ, 

ʄʦʢʨʦʫʩʦʚʩʢʦʡ ʠ ʄʘʢʫʰʠʥʩʢʦʡ ʧʣʦʱʘʜʝʡ. ɼʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʠʟʫʯʝʥʥʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ, ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʝʡ ʫʚʝʨʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʢʦʧʣʝʥʠʷ ʋɺ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʘʢʦʡ ʙʣʘʛʦʧʨʠ̫ ʪʥʳʡ ʬʘʢʪʦʨ 

ʜʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ-ʪʦ, ʯʪʦ ʚ ʧʘʣʝʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʟʜʝʩʴ ʤʝʥʝʝ ʠʥʪʝʥ-

ʩʠʚʥʦ ʧʨʦʪʝʢʘʣʠ ʜʝʟʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʟʨʫʰʘʪʴ 

ʠʤʝʚʰʠʝʩʷ ʟʘʣʝʞʠ, ʢʘʢ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʂʫʩʪʘʥʘʡʩʢʦʛʦ ʧʨʦ̫ ʚʣʝʥʠʷ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ 

ʠʥʩʪʠʪʫʪʝ çɿʘʧʉʠʙʅʀɻʅʀè ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʝʨʥʘ (ɸ.ɺ. ʈʳʣʴʢʦʚ ʠ ʜʨ., 1983 ʛ.) ʠʟ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ ʶʛʝ ʊʶ-

ʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʩʢʨʳʚʰʠʭ ʦʪʣʦʞʝʥʠʷ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʛʦ, ʨʘʥʥʝʢʘʤʝʥ-

ʥʦʫʛʦʣʴʥʦʛʦ ʠ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʨʝʜʝʣʘʭ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ 

(ʩʢʚ. ˉ 1 ɿʘʧʘʜʥʦ-ʀʰʠʤʩʢʘʷ, ˉ 8 ʈʘʢʠʪʠʥʩʢʘʷ, ˉˉ 4 ʠ 5 ɹʦʨʢʦʚʩʢʠʝ). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʩʪʘʥʦʚʢʘ 

ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʦʩʘʜʢʦʚ ʚ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʝ ʠ ʪʨʠʘʩʦʚʦʝ ʚʨʝʤʷ ʙʳʣʘ 

ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝɦ ʝʩʪʚʘ (ʪʘʙʣʠʮʘ 5.1). 
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ʊʘʙʣʠʮʘ 5.1 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʫʪʠʛʝʥʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʞʝʣʝʟʘ ʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʷ ʠ ʪʨʠʘʩʘ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ 

 

ʇʣʦʱʘʜʴ 
ɻʣʫʙʠʥʘ,    

ʤ 
ɺʦʟʨʘʩʪ 

ʊʠʧ           

ʧʦʨʦʜʳ 

ɸʫʪʠʛʝʥʥʦʝ ʞʝʣʝʟʦ, % 
ʉʦʨʛ.   

ʦʩʪ.,    

% 

ʉʦʨʛ.   

ʭʠʤ.,    

% 

ʉʦʜʝʨʞʘʥʠʝ              

ʙʠʪʫʤʦʠʜʦʚ 

(ʍʃɹ),              

% ʥʘ ʧʦʨʦʜʫ 

ʉʦʩʪʘʚ ʍʃɹ, % 

Fe..c+k Fe...ʧʠʨ Fe..ʦʢʠʩʥ. ʋɺ 
ʉʤʦʣʳ   

(ɹ+ʉɹ) 

ɸʩʬʘʣʴ-   

ʪʝʥʳ 

ʈʘʢʠʪʠʥʩʢʘʷ 1698,9- ʪʨʠʘʩ ʘʨʛʠʣʣʠʪʦ- 68,8 29,4 1,8 0,82 1,6 0,016 33,6 41,5 24,9 

(ʩʢʚ. 8-ʈ) 1721,5  ʧʦʜʦʙʥʳʝ               

     ʛʣʠʥʳ,               

      ʤʝʨʛʝʣʠ                   

ʈʘʢʠʪʠʥʩʢʘʷ 1777,9- ʥʠʞʥʠʡ " 60,1 38,5 1,4 1,30 2,1 0,018 21,5 45,2 33,3 

(ʩʢʚ. 8-ʈ) 1782,0 ʢʘʨʙʦʥ                     

ʈʘʢʠʪʠʥʩʢʘʷ 2039,3- ʥʠʞʥʠʡ ʛʣʠʥʠʩʪʳʝ 55,8 37,1 7,1 0,85 1,9 0,025 12,0 53,2 34,8 

(ʩʢʚ. 8-ʈ) 2040,5 ʢʘʨʙʦʥ ʠʟʚʝʩʪʥʷʢʠ               

ɹʦʨʢʦʚʩʢʘʷ 2701,0- ʚʝʨʭʥʠʡ ʠʟʚʝʩʪʥʷʢ 57,8 40,5 1,7 0,70 1,6 0,020 18,0 45,5 36,5 

(ʩʢʚ. 4-ʇ) 2979,0 ʜʝʚʦʥ-                 

    ʥʠʞʥʠʡ                 

    ʢʘʨʙʦʥ,                 

    ɼ3ʉ1                 

ɹʦʨʢʦʚʩʢʘʷ 1684,01- ʫʩʣʦʚʥʦ ʚʫʣʢʘʥʠʪʳ 58,6 39,8 1,6 1,10 1,90 0,017 21,0 49,8 29,2 

(ʩʢʚ. 5-ʇ) 3805,0 ɼ3ʉ1 ʩ ʧʨʦʩʣʦʷʤʠ               

     ʪʝʨʨʠʛʝʥʥʳʭ               

     ʧʦʨʦʜ(ʛʣʠʥʳ,               

      ʘʣʝʚʨʦʣʠʪʳ)                   
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ɼʨʫʛʠʤ ʨʘʡʦʥʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠʟʫʯʝʥʥʦʩʪʠ, ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʣʝʦʟʦʡʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ, ʷʚʣʷ-

ʝʪʩʷ ʟʦʥʘ ʊʶʤʝʥʩʢʦ-ʂʫʩʪʘʥʘʡʩʢʦ-ʊʶʤʝʥʩʢʦʛʦ ʤʝʛʘʧʨʦʛʠʙʘ, ʚ ʩʪʨʦʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʜʝʚʦʥʩʢʦ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʥʝʩʝʥʠʷ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʟʝʤʣʷʤ ʷʚʣʷʝʪʩʷ ʙʣʠʟʦʩʪʴ ʧʨʠʣʝʛʘʶʱʠʭ 

ʢ ʥʝʡ ʨʘʡʦʥʦʚ ʩ ʜʦʢʘʟʘʥʥʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ. ʇʦʩʣʝʜʥʷʷ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʜʝʚʦʥʘ ʠ ʢʘʨʙʦʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ  

ʛ. ʂʫʩʪʘʥʘʡ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʡ ʂʫʩʪʘʥʘʡʩʢʠʡ (ʊʫʨʛʘʡ-

ʩʢʠʡ) ʧʨʦʛʠʙ, ʧʝʨʝʭʦʜʠʪ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʥʘ ʩʝʚʝʨʝ ʚ ʊʶʤʝʥʩʢʫʶ ʟʦʥʫ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʨʘʟʨʝʟʳ ʜʝʚʦʥʘ ʦʧʠʩʘʥʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʃʝʙʷʞʴʝʚʩʢʦʡ, ɿʘʧʘʜʥʦ-ʇʝʪʫʭʦʚʩʢʦʡ ʠ ʜʨ. ʧʣʦʱʘʜʷʭ, ʛʜʝ ʚʳʜʝʣʝʥʳ ʦʪʣʦ-

ʞʝʥʠʷ ʨʘʥʥʝ-ʩʨʝʜʥʝ-, ʩʨʝʜʥʝ-ʧʦʟʜʥʝ-, ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʛʦ ʠ ʨʘʥʥʝʢʘʤʝʥʥʦ-

ʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʜʝʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (ʉʪʨʝʣʴʥʠʢʦʚʘ ʉ.ɺ., 2006 

ʛ.) ʜʣʷ ʂʫʨʛʘʥʩʢʦʡ ʯʘʩʪʠ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʡ ʚʧʘʜʠʥʳ ʧʦʣʫʯʝʥʳ ʥʝ ʩʦʚʩʝʤ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʘʥʥʳʝ. ʊʘʢ, ʚʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ 

ʜʦʁʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ 

ʩʝʛʦʜʥʷ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʨʘʟʨʝʟʝ ʵʪʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʟʘ-

ʤʝʪʥʦʛʦ ʥʝʬʪʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʝʨʥʘ ʜʘʞʝ ʚ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ (D3-C1 t), ʠʟʚʝʩʪʢʦʚʦ-ʛʣʠʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʦ-

ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ (ʘʥʘʣʦʛ ʜʦʤʘʥʠʢʘ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʧʨʦʚʠʥ-

ʮʠʠ), ʩʯʠʪʘʶʱʠʤʠʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʤʠ. ɺ ɺʘʛʘʡ-

ʀʰʠʤʩʢʦʡ ʟʦʥʝ ʚ ʩʢʚ. ɺʂ-44 ʠ 55 ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʩʣʘʙʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ 

ʠʟʚʝʩʪʥʷʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚʝʩʴʤʘ ʥʠʟʢʠʝ ʚʝʣʠʯʠʥʳ ʉʦʨʛ 

= 0,15-0,61 %, ʩʣʝʜʳ ʥʝʬʪʠ ʚ ʧʦʨʦʜʝ ʠ ʠʩʪʦʱʝʥʥʳʡ ʥʝʬʪʝʛʝʥʝʨʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʢʝʨʦʛʝʥʘ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʘʣʝʦʣʘʥʜʰʘʬʪʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʵʡʬʝʣʴʩʢʠʡ, ʞʠʚʝʪʩʢʠʡ, ʬʨʘʥʩʢʠʡ ʠ 

ʬʣʘʤʝʥʩʢʠʝ ʚʝʢʘ ʜʝʚʦʥʩʢʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʜʝʚʦʥ-

ʩʢʠʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʘ-

ʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʬʪʝʛʘʟʦʤʘʪʝʨʠʥʩʢʠʭ 

ʪʦʣʱ ʥʘʯʠʥʘʶʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʬʨʘʥʩʢʠʡ, ʬʘʤʝʥʩʢʠʡ ʚʝʢʘ ʠ ʨʘʥʥʠʝ ʚʝʢʘ ʢʘ-

ʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷʤʠ ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʛʦ ʚʨʝʤʝʥʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤʠ, ʯʪʦ ʧʨʝʚʘ-

ʣʠʨʫʁʱʘʷ ʯʘʩʪʴ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʨʝʜʥʝʤ ʜʝʚʦʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, 

ʥʝʨʝʜʢʦ, ʥʝʨʝʜʢʦ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʄʦʨʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʞʠʚʝʪ-

ʩʢʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʚʠ-

ʜʝ ʫʟʢʦʡ ʩʫʙʜʦʣʛʦʪʥʦʡ ʧʦʣʦʩʳ, ʨʘʟʜʝʣʷʶʱʝʡ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʫʶ ʠ ʂʫ-

ʩʪʘʥʘʡʩʢʦ-ʊʶʤʝʥʩʢʫʶ ʟʦʥʳ. 



129 
 

ɺ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʝ ʚʨʝʤʷ (ʬʨʘʥʩʢʠʡ ʷʨʫʩ) ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʤʘʪʝʨʠʢʘ, ʦʩʪʘʪʢʠ ʢʦʪʦʨʦʛʦ ʩʦʭʨʘʥʷʶʪʩʷ. ɺ 

ʦʩʥʦʚʥʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʊʦʙʦʣ-ʀʰʠʤʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. 

ʄʦʨʩʢʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʢʘʨʙʦʥʘʪʥʳʝ ʦʩʘʜʢʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʟʦʥʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʂʫʩʪʘʥʘʡʩʢʦ-ʊʶʤʝʥʩʢʦʤʫ ʧʘʣʝʦʧʨʦʛʠʙʫ. ɺ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʚ ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʣʦ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ. 

ʉʦʢʨʘʱʝʥʠʝ ʢʘʟʘʭʩʪʘʥʠʜ ʧʨʦʜʦʣʞʘʣʦʩʴ ʠ ʚ ʬʘʤʝʥʩʢʦʝ ʚʨʝʤʷ. ʉʝʚʝʨ-

ʥʳʡ ʚʳʩʪʫʧ ʤʘʪʝʨʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʂʘʟʘʭ-

ʩʪʘʥʘ, ʧʨʠʤʳʢʘʶʱʝʛʦ ʢ ʶʞʥʦʡ ʛʨʘʥʠʮʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʤʦʨʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʚ ɺʘʛʘʡ-ʀʰʠʤʩʢʦʤ ʨʘʡʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘ-

ʟʦʥʦʩʥʦʩʪʠ. ʀʤʝʶʱʠʡʩʷ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʘʥʘ-

ʣʦʛʠʯʥʳʝ ʬʨʘʥ-ʬʘʤʝʥʩʢʠʝ ʧʘʣʝʦʣʘʥʜʰʘʬʪʳ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʧʠʩʳʚʘʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʪʫʨʥʝʡʩʢʠʡ ʠ ʚʠʟʝʡʩʢʠʡ ʚʝʢʘ ʢʘʤʝʥʥʦ-

ʫʛʦʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʩʢʚ. ˉˉ 2 ʠ 3 ɿʘʧʘʜʥʦ-ʀʰʠʤʩʢʠʝ; ʩʢʚ. ˉˉ 1 ʠ 2 

ʖʞʥʦ-ɼʝʤʴʷʥʩʢʠʝ; ʩʢʚ. ˉˉ 30 ʠ 44 ɺʦʩʪʦʯʥʦ-ʂʫʨʛʘʥʩʢʠʝ; ʩʢʚ. ˉ 2 ʃʝ-

ʙʷʞʴʝʚʩʢʘʷ ʠ ʜʨ.). 

ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʘʣʝʦ-

ʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʪ-

ʣʦʞʝʥʠʷʤʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʢʘʨʙʦ-

ʥʘʪʥʳʤʠ ʨʠʬʦʛʝʥʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʠ-

ʬʦʚrʝ ʪʝʣʘ ʚʳʷʚʣʝʥʳ ʚ ʊʦʤʩʢʦʡ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ʩʨʘʚʥʠʪʝʣʴ-

ʥʦ ʥʝʧʣʦʭʦ ʠʟʫʯʝʥʳ ʙʫʨʝʥʠʝʤ. ɼʣʷ ʥʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ 

ʢ ʤʦʙʠʣʴʥʳʤ ʫʯʘʩʪʢʘʤ ʪʝʨʨʠʪʦʨʠʡ ʢ ʟʦʥʘʤ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʮʝʧʦʯ-

ʢʘʤ ʠʥʪʨʫʟʠʡ ʚ ʩʢʣʘʜʯʘʪʦʤ ʦʩʥʦʚʘʥʠʠ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʟʦʥʳ ʥʝʧʣʦʭʦ ʦʪʦʙ-

ʨʘʞʘʶʪʩʷ ʚ ʛʨʘʚʠʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ. 

ɺ ʢʦʥʮʝ 1940-ʭ ʛʦʜʦʚ ʙʳʣ ʦʙʦʩʥʦʚʘʥ ʪʝʟʠʩ ʦ ʥʝʬʪʝʛʘʟʦʧʝʨʩʧʝʢʪʠʚʥʦ-

ʩʪʠ ʜʦʶʨʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʝʟʦʟʦʡʩʢʦ-

ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʝʱʝ ʪʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʙʝʩʧʝʨʩʧʝʢʪʠʚ-

ʥʳʝ ʚ ʩʚʷʟʠ ʩ ʤʘʣʦʡ ʪʦʣʱʠʥʦʡ. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 1960-1980-ʭ 

ʛʛ. ʚʳʷʚʠʣʠ ʭʦʨʦʰʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʪʝʨʨʠʛʝʥʥʳʭ ʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʥʠʞ-

ʥʝʛʦ ʦʪʜʝʣʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʝʜ-

ʧʦʣʘʛʘʣʠ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʳʭ ʣʦʚʫʰʝʢ ʠ ʟʦʥ ʘʢʢʫʤʫʣʷʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʨʘʟʨʝʟʝ (ʜʝʚʦʥʩʢʠʝ-

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ) ʦʨʛʘʥʦʛʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʩʪʨʦʝʢ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ɼʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʠʦʛʝʨʤʥʳʭ ʦʙʨʘʟʦʚʘ-

ʥʠʡ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ,  ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ 

ʜʣʷ ʨʠʬʦʦʙʨʘʟʦʚʘʥʠʷ ʧʘʣʝʦʣʘʥʜʰʘʬʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʦʭʚʘʪʠʚʰʘʷ ʂʫʨʛʘʥ-

ʩʢʫʶ ʦʙʣʘʩʪʴ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʡ ʩʤʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʣʫʨʦ-ʜʝʚʦʥʩʢʠʭ ʨʠʬʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ 

(ʋʨʘʣʴʩʢʘʷ, ʎʝʥʪʨʘʣʴʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ ʠ ʜʨ.) ʩʚʠʜʝ-
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ʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʷ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʦʢʨʫʞʝʥʠʠ 

ʨʠʬʦʥʦʩʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʫʩʠʣʠʚʘʝʪ ʵʪʦʪ ʧʨʦʛʥʦʟ, ʧʨʠ ʵʪʦʤ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʢ ʩʢʣʘʜʯʘʪʳʤ ʠʣʠ ʧʣʘʪ-

ʬʦʨʤʝʥʥʳʤ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ, ʙʝʟʫʩʣʦʚʥʦ, 

ʚ̫ʣʷʶʪʩʷ ʧʦʩʣʝʜʥʠʝ. ʆʜʥʘʢʦ, ʟʘʣʝʞʠ ʋɺ ʠ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʚ 

ʧʦʨʦʜʘʭ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ʋʨʘʣʘ: ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ʙʦʢʩʠʪʦʥʦʩʥʳʡ ʨʘʡʦʥ 

(ʉʋɹʈ) ï ʜʘʚʥʦ ʠ, ʥʝʜʘʚʥʦ ï ʚ ʨʘʟʨʝʟʝ ʋʩʪʴ-ɺʠʞʘʡʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʉʝʚʝʨ-

ʥʦʛʦ ʋʨʘʣʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʢʨʘʡʥʝʡ ʚʘʞʥʦʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʛʣʫʙʦʢʠʤ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʤ ʙʫʨʝʥʠʝʤ. 

ʉʦʛʣʘʩʥʦ çʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʘʣʝʦʟʦʷè 1999 ʛ. ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ (ɿʉʇ), ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʢʘʤʝʥ-

ʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʠʘʣʴʥʳʭ ʟʦʥʘʭ (ʉʌɿ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʛʣʠʥʠʩʪʳʤʠ, ʫʛʣʠ-

ʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ, ʢʨʝʤʥʠʩʪʳʤʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʠ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʳʤʠ (ʩ ʵʬʬʫʟʠʚʘʤʠ) ʪʦʣʱʘʤʠ. ʀʟʚʝʩʪʥʷʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʨʝʟʦʚ 

ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʥʝ ʠʤʝʶʪ ʨʠʬʦʚʦʡ ʧʨʠʨʦʜʳ, ʭʦʪʷ ʫʯʘʩʪʢʘʤʠ ʧʝʨʝʥʘʩʳ-

ʱʝʥʳ ʤʦʨʩʢʦʡ ʬʘʫʥʦʡ: ʬʦʨʘʤʠʥʠʬʝʨʘʤʠ, ʨʘʜʠʦʣʷʨʠʷʤʠ, ʤʰʘʥʢʘʤʠ, ʚʦʜʦ-

ʨʦʩʣʷʤʠ, ʙʨʘʭʠʦʧʦʜʘʤʠ ʠ ʜʨ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʦʪ-

ʣʦʞʝʥʠʡ, ʧʣʘʩʪʦʚʫʶ ʦʪʜʝʣʴʥʦʩʪʴ ʠ ʯʝʪʢʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ. ʆʙʱʘʷ ʪʦʣʠɦ-

ʥʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1100 ʤ ʥʘ ʩʝʚʝʨʝ ʠ ʩʝʚʝʨʝ-

ʟʘʧʘʜʝ, ʩʦʩʪʘʚʣʷʷ 200-600 ʤ ʚ ʮʝʥʪʨʝ ʠ 100-320-500 ʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʣʠ-

ʪʳ. ɺ ʬʘʮʠʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʨʘʟʨʝʟʳ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʦʪʣʦʞʝʥʠʷʤ ʰʝʣʴʬʦʚʳʭ ʚʧʘʜʠʥ ʠ ʧʦʛʨʫʞʝʥʥʦʛʦ, ʫʯʘʩʪʢʘʤʠ ʛʣʫ-

ʙʦʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʘ (50-150 ʤ). 

ɺ ʧʨʝʜʝʣʘʭ ɿʉʇ ʨʠʬʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʙʳʣʘ ʚʩʢʨʳʪʘ ʚʧʝʨʚʳʝ ʚ 2008 ʛ. [78] ʩʢʚʘʞʠʥʦʡ ˉ 10670 ʅʦʚʦʤʦʩʪʦʚʩʢʦʡ 

ʧʣʦʱʘʜʠ (ʨʠʩʫʥʦʢ 5.1). 
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ʈʠʩʫʥʦʢ 5.1  ʈʘʟʨʝʟ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʦʡ ˉ 
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ʅʦʚʦʤʦʩʪʦʚʩʢʦʡ ʧʣʦʱʘʜʠ 
ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʂʦʤʧʦʥʝʥʪʳ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ: 1 ï ʩʛʫʩʪʢʠ, ʧʝʣʣʝʪʳ, ʢʦʤʢʠ; 2 ï ʦʦʠʜʳ; 3 ï ʜʝʪʨʠʪ,  

ʨʘʢʦʚʠʥʥʘʷ ʢʣʘʩʪʠʢʘ; 4 ï ʣʠʪʦʢʣʘʩʪʳ, ʠʥʪʨʘʢʣʘʩʪʳ ʠ ʪʦʥʢʘʷ ʙʠʦʢʣʘʩʪʠʢʘ; 

ʀʟʚʝʩʪʥʷʢ ʠʣʦʚʳʡ (ʤʘʜʩʪʦʫʥ): 5 ïʩʣʦʠʩʪʳʡ; 6 ï ʤʘʩʩʠʚʥʳʡ; 

ɹʘʫʥʜʩʪʦʫʥʳ: 7 ï ʩ ʠʣʠʩʪʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʠʥʪʝʨʩʪʠʮʠʡ ʢʘʨʢʘʩʘ; 8 ï ʩ ʟʝʨʥʠʩʪʳʤ ʟʘʧʦʣʥʝʥʠʝʤ 

ʠʥʪʝʨʩʪʠʮʠʡ ʢʘʨʢʘʩʘ;  

ɻʨʝʡʥ-ʨʫʜʩʪʦʫʥʳ: 9 ï ʩ ʧʣʘʩʪʦʚʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ; 10 ï ʤʘʩʩʠʚʥʳʝ; 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ: 11 ï ʚʦʜʦʨʦʩʣʠ; 12 ï ʬʦʨʘʤʠʥʠʬʝʨʳ; 

ʄʘʩʩʠʚʥʳʝ ʠʟʚʝʩʪʥʷʢʠ: 13 ï ʙʠʦʧʝʣʩʧʘʨʠʪʳ; 14 ï ʢʘʣʴʢʘʨʝʥʠʪʳ; 15 ï ʤʰʘʥʢʠ;  

16 ï ʢʦʨʘʣʣʳ; 17 ï ʢʨʠʥʦʠʜʝʠ; 18 ï ʩʣʝʜʳ ʙʠʦʪʫʨʙʘʮʠʠ; 19 ï ʜʘʡʢʠ ʜʦʣʝʨʠʪʦʚ (?);  

20 ï ʢʦʥʛʣʦʛʨʘʚʝʣʠʪʳ; 21 ï ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ; 22 ï ʨʘʟʚʠʪʠʝ ʢʘʨʩʪʦʚʳʭ ʧʫ-

ʩʪʦʪ; 23 ï ʨʘʟʚʠʪʠʝ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʠ ʥʘʣʦʞʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʨʦʜʘʭ, ʙʠʪʫʤʠʟʘʮʠʠ; 24 ï ʟʦʥʳ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʠ ʩʤʷʪʠʷ; 25 ï ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʧʝʨʝʨʳʚ 

 




