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ɺɺɽɼɽʅʀɽ 

 

ɺʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʩʠʩʪʝʤʫ ʨʝʢ, ʦʟʸʨ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩ-

ʩʘʞʠʨʦʚ. ʕʪʘ ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɿʘʤʝʨʟʘʝʤʦʩʪʴ ʚʦʜʥʳʭ ʧʫʪʝʡ ʩʥʠʞʘʝʪ ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʪʨʘʥʩʧʦʨʪʘ: ʧʨʝʢʨʘʱʝʥʠʝ ʨʘʙʦʪʳ ʟʠʤʦʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ.  ʋʚʝʣʠʯʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʬʣʦʪʘ ʠ ʧʦʨʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʜʦʢʦʣʦʚ ʧʦʟʚʦ-

ʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ. ʇʨʦʜʣʝʥʠʝ ʥʘʚʠʛʘʮʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦ-

ʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʩʥʠʞʘʷ ʩʪʦʠʤʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ ʠ ʧʦʚʳʰʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʙʠʟʥʝʩʘ. 

ɸʨʢʪʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʦʯʝʥʴ ʙʦʛʘʪ ʥʝʬʪʴʶ, ʛʘʟʦʤ ʠ ʜʨʫʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝ-

ʤʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʜʝʩʴ ʜʦʙʳʚʘʝʪʩʷ ʜʝʩʷʪʘʷ ʯʘʩʪʴ ʦʙʱʝʤʠʨʦʚʳʭ ʦʙʲʸʤʦʚ ʥʝʬʪʠ 

ʠ ʯʝʪʚʝʨʪʴ - ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʀʜʝʪ ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ. ʅʘ ʨʦʩʩʠʡʩʢʦʤ 

ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 80% ʚʩʝʡ ʘʨʢʪʠʯʝʩʢʦʡ ʥʝʬʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʛʘʟ.  

ʈʦʩʩʠʷ ʠʤʝʝʪ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʙʳʚʘʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ɸʨʢʪʠʢʝ. ʀʜʝʪ 

ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤ-

ʧʣʝʢʩʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʠ ʩʥʠʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʧʝʨʠʦʜ ʥʘʚʠʛʘʮʠʠ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʙʫʜʝʪ ʫʚʝʣʠ-

ʯʝʥ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʝʪ, ʠ ʵʪʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʨʝʡʩʦʚ, ʪʘʢ ʢʘʢ ʩʫʜʘ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʫʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ ʯʠʩʪʦʡ ʚʦʜʝ. 

ɺ ɸʨʢʪʠʢʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʨʘʟʚʝʜʢʠ, ʜʦʙʳʯʠ, ʚʦʟʚʝʜʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʩ ʫʜʘʣʸʥʥʦʩʪʴʶ, ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʤʦʙʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ, ʩ ʣʦʛʠʩʪʠʢʦʡ. ʊʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʘ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʦ ʉʝʚʝʨʥʦʤʫ ʤʦʨʩʢʦʤʫ ʧʫʪʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʬʣʦʪ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʢʨʫʛʣʦʛʦʜʠʯʥʫʶ ʥʘʚʠʛʘʮʠʶ. ʃʝʜʦ-

ʚʳʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʩʫʜʘ, ʨʘʟʥʦʦʙʨʘʟʥʳ. ʇʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʪ 

ʩʣʦʞʥʳʝ ʩʠʪʫʘʮʠʠ ʧʨʠ ʧʨʦʚʦʜʢʝ ʩʫʜʦʚ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʣʝʜʦʢʦʣʦʚ.  
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ʅʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʜʣʝʥʠʷ 

ʥʘʚʠʛʘʮʠʠ ʠ ʙʦʨʴʙʳ ʩ ʣʝʜʦʚʳʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʣʝʜʦʢʦʣʴʥʳʡ ʬʣʦʪ. ɿʜʝʩʴ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ. 

ʈʘʩʰʠʨʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʠʪ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʜʦʚ 

ʩʦ ʣʴʜʦʤ ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦ-

ʩʪʨʦʡʢʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʦʜʦʣʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ ʥʝʦʙʭʦʜʠʤʳ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʣʝ-

ʜʦʚʦʡ ʭʦʜʢʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʠ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʣʝ-

ʜʦʚʦʤ ʧʦʣʝ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʭʦʜʘ. 

ɼʚʠʞʝʥʠʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʟʙʝʛʘ, ʘ ʨʘʙʦʪʘ ʣʝʜʦʢʦʣʘ ʧʦ ʨʘʟʨʫʰʝʥʠʶ ʣʴʜʘ 

- ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʮʠʢʣʘʤʠ: ʦʪʭʦʜ ʥʘʟʘʜ - ʨʘʟʙʝʛ - ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ. ɼʣʷ 

ʣʝʜʦʢʦʣʦʚ ʜʦʣʷ ʪʘʢʦʡ ʨʘʙʦʪʳ ʚʝʣʠʢʘ. 

ɼʠʥʘʤʠʢʘ ʣʝʜʦʢʦʣʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ ʠʟʫʯʝʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʨʦʙʥʦ. ʆʪʩʫʪʩʪʚʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʬʦʨʤʳ 

ʢʦʨʧʫʩʘ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʘ ʥʘ ʝʛʦ ʨʘʙʦʪʫ ʥʘʙʝʛʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʜʚʠʞʝʥʠʷʭ. ʊʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʧʨʠ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ 

ʥʦʩʠʣʠ ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʜʠʥʘʤʠʢʠ ʠʣʠ ʩʦʩʪʘʚʣʝʥʠʶ ʫʧʨʦʱʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʦʜʢʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʜʣʝʥʥʦʡ 

ʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʥʘʚʠʛʘʮʠʠ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠ-

ʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʫʢʘʟʫ ʧʨʝʟʠʜʝʥʪʘ ʈʌ (ˉ20ʝ): çʉʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʫʜʝʨʞʘʥʠʝ ʣʠʜʝʨʩʢʠʭ ʧʦʟʠʮʠʡ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ɸʨʢʪʠʢʠ ʠ ɸʥʪʘʨʢʪʠʢʠè.  

ʎʝʣʴ ʨʘʙʦʪʳ - ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʠ ʩʫʜʦʚ ʘʢʪʠʚʥʦʛʦ 

ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʩ ʧʦʟʠʮʠʡ ʪʝʦʨʝʪʠʢʦ-ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɿʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʘʙʦʪʳ ʨʝ-

ʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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¶ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ 

ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʩʦʟʜʘʥʠʝ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʡ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; 

¶ ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʠʪʦʛʦ ʠ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʫʯʠʪʳʚʘʶ-

ʱʠʭ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʠ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʣʴʜʘ ʠ ʩʥʝʛʘ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ;  

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; ʘʥʘʣʠʟ 

ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

¶ ʪʝʦʨʝʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘʙʝʛʘʤʠ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ; 

¶ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʦʚ; 

¶ ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʩʫʜʦʚʦʜʠʪʝʣʷʤʠ ʠ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʣʝʜʦʢʦʣʘ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘʙʝʛʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ɺ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʣʝ-

ʤʝʥʪʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʛʝʦʤʝʪ-

ʨʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʤʘʪʨʠʯʥʘʷ ʘʣʛʝʙʨʘ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʯʠʩʣʝʥʥʳʝ 

ʤʝʪʦʜʳ, ʤʝʪʦʜʳ ʜʠʥʘʤʠʢʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʚʘʨʠʘʥʪʥʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.5.18 çʇʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʫʜʦʚè  ʧ. 4 ʚ ʯʘʩʪʠ çʄʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ, 

ʢʦʨʘʙʣʝʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ ʢʘʢ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, éè, ʧ. 7 

çʄʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʫʜʦʨʝ-

ʤʦʥʪ) ʫʩʪʨʦʡʩʪʚ, ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʜʦʚè. 
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ʅʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʩʦʩʪʘʚʣʷʶʪ: 

¶ ʥʦʚʘʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʫʯʠʪʳʚʘʶʱʘʷ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʝʜʦʢʦʣʘ ʩ ʚʦʜʦʡ ʠ ʣʴʜʦʤ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʧʨʝʦʜʦʣʝʥʠʝ ʦʙʣʦʤʢʦʚ ʣʴʜʘ, 

ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʪʨʝʥʠʝ; 

¶ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʩʧʣʦʰʥʦʤ ʠ ʙʠʪʦʤ ʣʴʜʫ, ʚ ʛʨʷʜʘʭ 

ʪʦʨʦʩʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʯʝʪʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʰʝ-

ʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

¶ ʪʝʦʨʝʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʧʣʦʰʥʦʛʦ ʠ ʙʠʪʦʛʦ ʣʴʜʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʚ ʷʚʥʦʤ ʚʠʜʝ 

ʪʦʣʱʠʥʫ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ 

ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʦ ʣʝʜ, ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ, ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʠ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ; 

¶ ʨʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ 

ʪʦʨʦʩʠʩʪʦʤ ʣʴʜʫ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʠ ʥʘʙʝʛʘʤʠ; 

¶ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʣʝʜʦʢʦʣʴʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʥʘʙʝʛʘʤʠ; 

¶ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ ʣʝʜʦʢʦʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘʙʝʛʘʤʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ: 

¶ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʩ ʫʯʝʪʦʤ ʭʦʜʢʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ;  

¶ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʝʢʪʥʳʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ;  

¶ ʚ ʦʮʝʥʢʝ ʚʣʠʷʥʠ ̫ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʘ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʝʛʦ ʨʘʙʦʪʳ;  

¶ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʧʣʦʰʥʦʛʦ ʠ ʙʠʪʦʛʦ 

ʣʴʜʘ, ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ;  

¶ ʚ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘʙʝʛʘʤʠ; 
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¶ ʚ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʘʢʪʠʢʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʥʘʙʝʛʘʤʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʘʩʭʦ-

ʜʦʤ ʪʦʧʣʠʚʘ. 

ʈʘʩʯʸʪʥʳʝ ʤʝʪʦʜʠʢʠ ʚʥʝʜʨʝʥʳ ʚ ɸʆ ʂɹ çɺʳʤʧʝʣè, ɸʆ ʂɹ çʃʘʟʫʨʠʪè, ʅʀʃ 

çʄʇʠʊʂè.  

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʢʘʬʝʜʨʝ çʂʦʨʘʙʣʝʩʪʨʦʝʥʠʝ ʠ 

ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘè ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʥʘʫʯʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʅɻʊʋ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʝʢʪʝ ʈʅʌ, ʚʳʧʦʣʥʷʝʤʦʤ ʧʨʠ ʫʯʘʩʪʠʠ 

ʘʚʪʦʨʘ ʜʠʩʩʝʨʪʘʮʠʠ: ɻʨʘʥʪ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 22-19-00376 çʕʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʜʦʚ ʩʦ 

ʣʴʜʦʤè ʚ 2022-2024 ʛʛ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʥʝʜʨʝʥʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʅɻʊʋ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠ-

ʧʣʠʥ çʌʠʟʠʢʘ ʠ ʤʝʭʘʥʠʢʘ ʣʴʜʘè, çʃʝʜʦʚʘʷ ʭʦʜʢʦʩʪʴ ʩʫʜʦʚè, çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʩʪʨʫʢ-

ʮʠʷ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷè, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠ ʚʳʧʫʩʢʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʩʪʫʜʝʥʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ çʇʨʦʝʢ-

ʪʠʨʦʚʘʥʠʝ ʩʫʜʦʚ ʠ ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭè 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 26.04.02 çʂʦʨʘʙʣʝʩʪʨʦʝʥʠʝ, ʦʢʝʘʥʦʪʝʭʥʠʢʘ ʠ ʩʠʩʪʝʤʦʪʝʭʥʠʢʘ 

ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳè. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʝ ʭʦʜʢʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ;  

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ 

ʜʚʠʞʝʥʠʷ; 

¶ ʨʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʧʣʦʰʥʦʛʦ ʠ ʙʠʪʦʛʦ ʣʴʜʘ ʜʚʠʞʝʥʠʶ 

ʣʝʜʦʢʦʣʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʚ ʷʚʥʦʤ ʚʠʜʝ ʪʦʣʱʠʥʫ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʜʷ-

ʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʦ ʣʝʜ, ʛʣʘʚʥʳʝ ʨʘʟʤʝ-

ʨʝʥʠʷ, ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ; 

¶ ʪʝʦʨʝʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ 

ʚ ʨʦʚʥʦʤ ʩʧʣʦʰʥʦʤ ʣʴʜʫ; 

¶ ʦʧʪʠʤʘʣʴʥʘʷ ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʪʘʢʪʠʢʘ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʥʘʙʝʛʘʤʠ. 
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ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʠ ʠʩʭʦʜʥʳʝ ʜʦ-

ʧʫʱʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʠ 

ʜʘʥʥʳʤʠ ʤʦʜʝʣʴʥʳʭ ɻ ʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʫʛʠʭ ʘʚ-

ʪʦʨʦʚ, ʨʘʩʰʠʨʷʷ ʠ ʜʦʧʦʣʥʷʷ ʠʭ. ʈʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʠ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʪʝʩʪʠ-

ʨʦʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʧʦ ʧʦʩʪʨʦʝʥʥʳʤ ʣʝʜʦʢʦʣʘʤ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

¶ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʤʦʨʩʢʠʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 1997 ʛ., 

1999 ʛ., ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

¶ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʩʫʜʦʚ ʠ ʢʦʨʘʙʝʣʴ-

ʥʦʡ ʛʠʜʨʦʤʝʭʘʥʠʢʠè: XXXVIII  ʂʨʳʣʦʚʩʢʠʝ ʯʪʝʥʠʷ, 1997 ʛ., ʛ. ʉʘʥʢʪ -ʇʝʪʝʨʙʫʨʛ; 

¶ ɺʪʦʨʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʩʫʜʦʩʪʨʦʝʥʠʶ - ISCô98, 1998 ʛ., ʉʘʥʢʪ ï ʇʝ-

ʪʝʨʙʫʨʛ; 

¶ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʩʫʜʦʚè, ʧʦ-

ʩʚʷʱʝʥʥʘʷ 60-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʊʨʦʥʠʥʘ ɺ.ɸ., 1999, ɺɻɸɺʊ, ʅ.ʅʦʚʛʦʨʦʜ; 

¶ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʧʨʦʯʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦ-

ʩʪʠ ʩʫʜʦʚè, 1999ʛ., ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ; 

¶ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʨʘʙ-

ʣʝʩʪʨʦʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʥʘʫʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝè, 2002 ʛ., 2006 ʛ., 2009 ʛ., 2016 ʛ., 

2021 ʛ., ʅɻʊʋ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ; 

¶ IV ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʙʘʣʪʠʡʩʢʠʡ ʤʦʨʩʢʦʡ ʬʦʨʫʤ. IV ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝ-

ʨʝʥʮʠʷ çʄʦʨʩʢʘʷ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʤʦʨʩʢʦʡ ʠʥʜʫʩʪʨʠʠè,  2016, 

ʂʘʣʠʥʠʥʛʨʘʜ; 

¶ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʇʦʣʷʨʥʘʷ ʤʝʭʘʥʠʢʘè: 2017, 

ʌɻɹʋ çɸɸʅʀʀè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 2023, ʅɻʊʋ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ;  

¶ International Conference çScientific research of the SCO countries: synergy and integra-

tionè, 2019,  Beijing, China; 

¶ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʠʢʣʘʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʘʢʫʩʪʠʢʠ ʠ ʛʠʜʨʦʬʠ-

ʟʠʢʠè, 2023, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

¶ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʨʷ ʈʦʩʩʠʠ: ʚʳʟʦʚʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠè, 

2022, ʉʝʚʘʩʪʦʧʦʣʴ; 
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¶ ʉʝʜʴʤʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʤʠʪʘʮʠʦʥʥʦʝ ʠ ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʤʦʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤè (ʀʂʄ 

ʄʊʄʊʉ-2023), 2023ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

¶ 17 ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʝʮʠʷ çʇʨʠʢʣʘʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʘʢʫʩʪʠʢʠ ʠ ʛʠʜʨʦʬʠ-

ʟʠʢʠè, 2024, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

¶ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɸʨʢ-

ʪʠʢʘ: ʧʨʠʢʣʘʜʥʳʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʜʘʯʠ ʣʝʜʦʪʝʭʥʠʢʠè, 2024, ʇʨʠʘʤʫʨ. ʛʦʩ. ʫʥ-ʪ 

ʠʤ. ʐʦʣʦʤ-ɸʣʝʡʭʝʤʘ, ɹʠʨʦʙʠʜʞʘʥ; 

¶ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʂʦ-

ʨʘʙʝʣʴʥʘʷ ʣʝʜʦʪʝʭʥʠʢʘ: ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʦʩʚʦʝʥʠʷ ɸʨʢʪʠʢʠè ʧʦʩʚʷʱʝʥʥʘʷ 80-ʣʝ-

ʪʠʶ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 85-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɸ. ɿʫʝʚʘ, 

2025, ʅɻʊʋ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʨʘʩʩʤʦʪʨʝʥʘ ʠ ʦʜʦʙʨʝʥʘ ʥʘ ʨʘʩʰʠʨʝʥʥʦʤ ʟʘʩʝʜʘʥʠʠ ʢʘ-

ʬʝʜʨʳ çʂʦʨʘʙʣʝʩʪʨʦʝʥʠʝ ʠ ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘè ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 70 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ: 21 ʧʫʙʣʠʢʘʮʠʷ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥ-

ʜʫʝʤʳʭ ɺɸʂ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.5.18 ï çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʫʜʦʚè ʠ ʚ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ Web of Science; ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʠ 5 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙ-

ʨʝʪʝʥʠʷ, ʚʢʣʶʯʘʷ 2 ʝʚʨʘʟʠʡʩʢʠʭ. 
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1. ʈɸɿɺʀʊʀɽ ʊɽʆʈʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʃɽɼʆʂʆʃʆɺ  

ʀ ʄɽʊʆɼʆɺ ʈɸʉʏɽʊɸ ʃɽɼʆɺʆʁ ʍʆɼʂʆʉʊʀ 

 

ʀʩʪʦʨʠʷ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 160 ʣʝʪ, ʥʘʯʘʣʦ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʦʣʦ-

ʞʝʥʦ ʚ ʈʦʩʩʠʠ ʄ.ʆ. ɹʨʠʪʥʝʚʳʤ ʚ 1864 ʛʦʜʫ [174]. ɿʘ ʵʪʦ ʚʨʝʤʷ ʩʜʝʣʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ. ɸʥʘʣʠ-

ʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʯʘʩʪʠ ʠʟ ʥʠʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʪʝʤʦʡ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʷʚ-

ʣʝ̫ʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʩ ʮʝʣʴʶ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

1.1. ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ 

 

ʇʝʨʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʧʦʷʚʠʣʠʩʴ ʚ ʢʦʥʮʝ 19 

ʚʝʢʘ. ʂ ʥʠʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʨʘʙʦʪʳ ʈ.ʀ. ʈʫʥʝʙʝʨʛʘ ʠ ɺ.ʄ. ɸʬʘʥʘʩʴʝʚʘ [31]. 

ʈ.ʀ. ʈʫʥʝʙʝʨʛ ʧʨʝʜʣʦʞʠʣ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʣʳ 

ʜʘʚʣʝʥʠʷ ʥʘ ʣʝʜ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʛʠ ʚʠʥʪʦʚ, ʦʙʚʦʜʦʚ ʥʦʩʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʦʙʰʠʚʢʠ ʦ ʣʝʜ ʠ ʧʨʠʚʝʣ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ, 

ʩʚʷʟʳʚʘʶʱʫʶ ʪʦʣʱʠʥʫ ʣʦʤʘʝʤʦʛʦ ʣʴʜʘ ʩ ʚʝʣʠʯʠʥʦʡ ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʥʝʤʫ ʩʠʣʳ [152]. ʕʪʠ 

ʬʦʨʤʫʣʳ ʧʦʟʚʦʣʷʶʪ ʧʦ ʠʟʚʝʩʪʥʦʡ ʪʷʛʝ ʣʝʜʦʢʦʣʘ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʦʣʱʠʥʫ ʣʴʜʘ 

ʧʨʝʦʜʦʣʝʚʘʝʤʦʛʦ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ. 

ɺ.ʄ. ɸʬʘʥʘʩʴʝʚ [31], ʦʙʦʙʱʠʚ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ, ʧʨʝʜʣʦʞʠʣ ʵʤʧʠʨʠ-

ʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʣʝʜʦʢʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝ-

ʥʠʷ ʠ ʪʦʣʱʠʥʳ ʣʴʜʘ. 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪ-

ʢʦʡ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʦʙʚʦʜʦʚ ʥʦʚʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʣʝʜʦʢʦʣʦʚ, ʧʨʠʥʠʤʘʣ ɼ.ʀ.ʄʝʥʜʝ-

ʣʝʝʚ. 

ʇʦʩʪʨʦʡʢʘ ʣʝʜʦʢʦʣʘ çɽʨʤʘʢè ʷʚʠʣʘʩʴ ʟʥʘʤʝʥʘʪʝʣʴʥʦʡ ʚʝʭʦʡ ʚ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʷ ʚ ʈʦʩʩʠʠ. ʀʜʝʷ ʧʦʩʪʨʦʡʢʠ ʣʝʜʦʢʦʣʘ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʘʜʤʠʨʘʣʦʤ 

ʉ.ʆ.ʄʘʢʘʨʦʚʳʤ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚ 1899-1900 ʛ.ʛ. ʉ.ʆ.ʄʘʢʘʨʦʚʳʤ ʠ ɸ.ʅ.ʂʨʳʣʦʚʳʤ ʧʝʨʚʳʭ ʠ 

ʚʝʩʴʤʘ ʮʝʥʥʳʭ ʦʧʳʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ çɽʨʤʘʢʘè ʚʦ ʣʴʜʘʭ [276] ʥʘʩʪʫʧʠʣ ʜʣʠ-

ʪʝʣʴʥʳʡ ʧʝʨʝʨʳʚ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʚ ʦʙʣʘʩʪʠ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʷ. 

ɺ 1921 ʛʦʜʫ A.Kari [272] ʧʨʝʜʣʦʞʠʣ ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦ-

ʤʘʶʱʝʛʦ ʣʝʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʩʠʣʠʷ ʠ ʤʦʱʥʦʩʪʠ ʣʝʜʦʢʦʣʘ ʚ ʬʫʥʢʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʫʜʥʘ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʚʘʞʥʦʩʪʴ ʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʠʤʝʣʠ ʦʛʨʘ-

ʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʤʦʛʣʠ ʜʘʪʴ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ, ʢʘʢ ʚʳʙʦʨ 

ʚʝʣʠʯʠʥʳ ʤʦʱʥʦʩʪʠ ʣʝʜʦʢʦʣʘ, ʝʛʦ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ, ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʜʨʫʛʠʭ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʥʦʤʝʨʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚ ɸʨʢʪʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ 1935 ʛʦʜʫ ʙʳʣʦ ʩʦʟʜʘʥʦ ʂʦʨʘʙʣʝʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʝ ʙʶʨʦ, ʢʦʪʦʨʦʝ ʧʨʠʩʪʫʧʠʣʦ ʢ ʧʣʘʥʦʤʝʨʥʦʤʫ ʠʟʫʯʝʥʠʶ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʦʚ. 

ʀʟʫʯʝʥʠʝʤ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʥʠʤʘʣʠʩʴ 

ɻ.ɽ.ʈʘʪʤʘʥʦʚ [219], ɺ.ɺ.ɼʘʚʳʜʦʚ [72], ɺ.ɺ.ɼʨʝʤʣʶʛ ʠ ɸ.ʌ.ʃʘʢʪʠʦʥʦʚ [171] ʠ ʜʨʫʛʠʝ. 

ʂʨʫʧʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʷʚʠʣʘʩʴ ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ 1938 ʛʦʜʫ ʨʘʙʦʪʘ 

ʖ.ɸ.ʐʠʤʘʥʩʢʦʛʦ çʋʩʣʦʚʥʳʝ ʠʟʤʝʨʠʪʝʣʠ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʩʫʜʦʚè [272]. ɺ ʨʘʙʦʪʝ ʧʨʝʜ-

ʣʦʞʝʥʳ ʫʩʣʦʚʥʳʝ ʠʟʤʝʨʠʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ 

ʬʦʨʤʫ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʠ ʤʦʱʥʦʩʪʴ ʩʫʜʥʘ, ʘ ʪʘʢʞʝ ʣʝʜʦʚʫʶ ʧʨʦʯʥʦʩʪʴ ʩʫʜʥʘ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ. 

ɺʧʝʨʚʳʝ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʳʭ 

ʣʴʜʘʭ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʃ.ʄ.ʅʦʛʠʜʦʤ. ɺ 1939-1941 ʛʦʜʘʭ ʃ.ʄ.ʅʦʛʠʜʦʤ [197], ʘ ʪʘʢʞʝ 

ɸ.ʃ.ʂʦʩʪʶʢʦʚʳʤ ʠ ɺ.ʉ.ʅʘʟʘʨʦʚʳʤ [164] ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʝʨʠʘʣʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʣʝʜ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʘʚʘʶʱʠʝ ʧʘʨʘʬʠʥʦʚʳʝ ʧʣʠʪʳ. ʇʦʟʜʥʝʝ 

ɸ.ʃ.ʅʦʛʠʜʦʤ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʩ ʧʦʤʦʱʴʶ ʧʣʘʩʪʠʥ 

ʠʟ ʩʤʝʩʠ ʩʪʝʘʨʠʥʘ ʠ ʛʦʚʷʞʴʝʛʦ ʞʠʨʘ. 

ɿʠʤʦʡ 1940-1941 ʛʦʜʦʚ ɺ.ʀ.ʅʝʛʘʥʦʚʳʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʠ ʣʝʜʦ-

ʢʦʣʘ ʚʦ ʣʴʜʫ, ʥʘʤʦʨʦʞʝʥʥʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚ ʦʪʢʨʳʪʦʤ ʚʦʜʦʝʤʝ. 

ʇʝʨʚʳʝ ʦʧʳʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚʦ ʣʴʜʘʭ ʥʝ ʠʤʝʣʠ ʫʩʧʝʭʘ ʠ ʧʦ-

ʢʘʟʘʣʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʧʣʦʰʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʣʷ. 

ʆʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ 1946 ʛʦʜʫ ʤʦʥʦʛʨʘʬʠʷ ʀ.ɺ.ɺʠʥʦʛʨʘʜʦʚʘ çʉʫʜʘ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘ-

ʥʠʷè [31] ʩʳʛʨʘʣʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʦʙʱʝʥʠʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦ-

ʩʪʨʦʡʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʥʝʡ ʦʪʚʝʜʝʥʦ ʚʦ-

ʧʨʦʩʘʤ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʮʠʢʣʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʚ ʩʧʣʦʰʥʦʤ 

ʣʴʜʫ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ, ʘʚʪʦʨ ʧʦʣʫʯʘʝʪ ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʩʫʜʥʦ ʤʦʞʝʪ ʧʨʠʣʦʞʠʪʴ ʢʦ ʣʴʜʫ. ɺ ʢʥʠʛʝ ʧʨʠʚʦʜʷʪʩʷ 

ʪʘʢʞʝ ʫʩʣʦʚʥʳʝ ʠʟʤʝʨʠʪʝʣʠ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʦʚ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʜʚʠʞʝʥʠʠ ʠ ʨʘ-

ʙʦʪʝ ʥʘʙʝʛʘʤʠ, ʩʧʨʘʚʝʜʣʠʚʳʝ ʣʠʰʴ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʦʜʦʙʥʳʭ ʩʫʜʦʚ. ɺʳʷʩʥʷʝʪʩʷ 
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ʬʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʚʣʠʷʥʠʷ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʥʘ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ ʩʫʜʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʧʦ ʧʨʦʪʦʪʠʧʫ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ ʦ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʦʚ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʫʜʦʚ ʚʦ ʣʴʜʘʭ. ʇʨʠ ʧʦʤʦʱʠ ʥʠʭ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʦ ʬʘʢʪʠʯʝʩʢʦʡ 

ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ, ʧʨʦʚʝʨʷʶʪ ʨʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʧʦ-

ʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ ʚʦ ʣʴʜʫ. 

ɺ ʈʌ ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʠ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦ-

ʜʷʪʩʷ ɸʨʢʪʠʯʝʩʢʠʤ ʠ ɸʥʪʘʨʢʪʠʯʝʩʢʠʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ (ɸɸʅʀʀ), 

ʘ ʪʘʢʞʝ ɺʦʣʞʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ɺɻʋɺʊ), ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʬʣʦʪʘ ʠʤʝʥʠ ʘʜʤʠʨʘʣʘ ʉ.ʆ.ʄʘʢʘʨʦʚʘ, 

ʂʨʳʣʦʚʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʥʘʫʯʥʳʤ ʮʝʥʪʨʦʤ ʠ ʜʨ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʦʙ ʵʪʠʭ ʠʩʧʳʪʘʥʠʷʭ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʘ, ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʪ-

ʯʝʪʘʭ. ʀʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʦʪʤʝʪʠʤ ʨʘʙʦʪʳ ɸ.ɺ.ɹʨʦʥʥʠʢʦʚʘ [22, 23, 24, 25], ʄ.ɺ.ɻʦʪʩʢʦʛʦ 

[37], ɸ.ʗ.ʈʳʚʣʠʥʘ [114], ʄ.ɸ.ʀʛʥʘʪʴʝʚʘ [113, 114], ɺ.ɸ.ʊʨʦʥʠʥʘ [211, 248, 255, 256, 257, 

258], ʖ.ɸ.ʉʘʥʜʘʢʦʚʘ [259, 260, 261], ɺ.ɺ.ʈʘʩʪʦʨʛʫʝʚʘ [218], ɻ.ʅ.ʉʝʨʛʝʝʚʘ [245, 251], 

ɹ.ʅ.ʉʚʠʩʪʫʥʦʚʘ [115, 176, 240, 241], ɸ.ɸ.ɼʫʙʦʚʘ [87, 88, 121], ɹ.ʇ.ʀʦʥʦʚʘ [116, 116, 118, 

119, 120, 121], ɺ.ʉ.ʐʧʘʢʦʚʘ [3, 274], ʖ.ʅ.ɸʣʝʢʩʝʝʚʘ [1, 2, 3], ɽ.ʄ.ɸʧʧʦʣʦʥʦʚʘ [7, 8, 9, 10, 

11, 12], ɺ.ɸ.ɹʝʣʷʰʦʚʘ [8], ʂ.ɽ.ʉʘʟʦʥʦʚʘ [21,143,144,183,225é236], ɸ.ɸ.ɼʦʙʨʦʜʝʝʚʘ 

[77é85], ɸ.ʀ.ʂʦʩʪʳʣʝʚʘ [162,163]. ʀʟ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʪʫʨʥʳʤ ʠʩʧʳʪʘ-

ʥʠʷʤ ʚʦ ʣʴʜʘʭ ʧʦʩʚʷʪʠʣʠ ʨʘʙʦʪʳ R.Y.Edwards , J.W.Levis, J.W.Wheaton, J.Coburn [294], 

E.Makinen, R.Roos [337, 338], M.Dunne, P.Noble, R.J.Allan, B.Jahnson [293], J.Schwarz, 

L.Hoffman [356, 357, 358], A.Keinonen [319, 320], S.Gordin [300], L.Schultz [355].  

ʆʙʟʦʨ ʟʘʨʫʙʝʞʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʪʘʪʴʷʭ ɺ.ʀ.ʂʘʰʪʝʣʷʥʘ, 

ʆ.ɺ.ʌʘʜʜʝʝʚʘ ʠ ʜʨʫʛʠʭ [147, 150, 152, 155].  

ʊʨʫʜʦʝʤʢʦʩʪʴ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ʩʫʜʥʘ ʠ ʣʝʜʦʚʦʡ ʩʨʝʜʳ ʧʨʠʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʧʦʠʩʢʫ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʦʚ. ʈʘʙʦʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ 

ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʙʳʣʠ ʚʦʟʦʙʥʦʚʣʝʥʳ. 

ɺ 1946 ʛʦʜʫ ʃ.ʄ.ʅʦʛʠʜ, ʠʩʭʦʜʷ ʠʟ ʪʝʦʨʠʠ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʣ 

ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʧʦʜʦʙʠʷ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʧʦʩʪʘʥʦʚʢʠ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ [197]. ʀʤ ʞʝ ʚ ʙʘʩʩʝʡʥʝ 
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ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʃʂʀ) ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʣʝʜʦʢʦ-

ʣʦʚ ʠ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʙʠʪʳʭ ʣʴʜʘʭ, ʜʣʷ ʠʤʠʪʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʧʣʠʪʢʠ 

ʠʟ ʧʘʨʘʬʠʥʘ. 

ɺ 1948 ʛʦʜʫ ɺ.ɺ.ʃʘʚʨʦʚʳʤ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʦʜʥʦʨʦʜʥʦʛʦ ʣʴʜʘ ʥʘʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʥʠʞʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʘʟʚʘʥ 

ʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʣʴʜʦʤ [170]. ʀʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʚ ʪʘʢʦʤ ʣʴʜʫ, ʧʨʦʚʝʜʝʥʥʳʝ ʀ.ʀ.ʇʦ-

ʟʥʷʢʦʤ ʠ ɺ.ɺ.ʃʘʚʨʦʚʳʤ, ʧʦʜʪʚʝʨʜʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʦ 

ʣʴʜʘʭ. 

ɺ 1955 ʛʦʜʫ ʚʩʪʫʧʠʣ ʚ ʩʪʨʦʡ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʣʝʜʦʚʳʡ ʙʘʩʩʝʡʥ ɸɸʅʀʀ [152], ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʥʦʤ ʣʴʜʫ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʠ ʪʝʭʥʠʢʫ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʘʤʠ ʪʝʦʨʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʧʦ 

ʧʨʘʚʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʃ.ʄ.ʅʦʛʠʜʘ [197] ʠ ʖ.ʄ.ʐʠʤʘʥʩʢʦʛʦ [271]. 

ʈʘʟʚʠʪʠʶ ʤʝʪʦʜʠʢʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʣʴʜʘ, ʫʪʦʯʥʝʥʠʶ ʢʨʠʪʝʨʠʝʚ 

ʧʦʜʦʙʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʣʝʜʦʚʦʤ 

ʙʘʩʩʝʡʥʝ ɸɸʅʀʀ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʀ.ʀ.ʇʦʟʥʷʢʘ [209, 210], ɺ.ʀ.ʂʘʰʪʝʣʷʥʘ [145, 146, 

149], ɼ.ɼ.ʄʘʢʩʫʪʦʚʘ [185, 186], ɸ.ʗ.ʈʳʚʣʠʥʘ [26,152, 222, 223], ɹ.ʇ.ʀʦʥʦʚʘ [118]. ɺ ʵʪʠʭ 

ʨʘʙʦʪʘʭ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ 

ʠ ʣʝʜʦʚʦʡ ʩʨʝʜʳ ʥʘ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ɺ 1955 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʫʥʠʢʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚ ɸɸʅʀʀ. 

ʋʩʧʝʰʥʳʝ ʤʦʜʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ ɸɸʅʀʀ ʜʘʣʠ ʪʦʣʯʦʢ ʢ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʫ ʣʝʜʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ [18, 232] ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ 1990-ʤ ʧʨʦʚʝʜʝʥʘ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʜʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ɸɸʅʀʀ. ɺ 2013 ʛ. ʙʳʣ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʡ ʣʝ-

ʜʦʚʳʡ ʙʘʩʩʝʡʥ ʂɻʅʎ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʨʘʟʤʝʨʦʚ. 

ɺʦʧʨʦʩʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʠ ʪʝʭʥʠʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʧʳʪʘʥʠʡ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ: G.P.Vance [363], 

R.Y.Edwards, J.W.Levis, J.W.Goborn [294], E.H.Waas [365], E.Enkvist [295, 297], 

B.M.Jahnson, E.Makinen [296], M.Kloppenburg, J.Schwarz [356], S.Gordin [300], G.W.Timco 

[361], A.Keinonen [320], H.R.Kivisild, S.H.Iyer [326], Sh.Richardson [348], K.Riska, R.Jalo-

nen [349, 350, 352, 352], S.Jones [359]. ʊʝʦʨʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ ʩ ʫʯʝʪʦʤ 

ʪʨʝʱʠʥ ʚ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ Atkins'ʦʤ [280] ʠ ʈ.ɺ.ɻʦʣʴʜʰʪʝʡʥʦʤ [36]. 
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ɺ.ʀ.ʂʘʰʪʝʣʷʥʦʤ [149] ʙʳʣ ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʧʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ. 

ʂʨʦʤʝ ʠʩʧʳʪʘʥʠʡ ʚ ʣʝʜʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʩ çʤʦʜʝʣʠʨʦʚʘʥʥʳʤè ʣʴʜʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʩʫʜʦʚ ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʙʳʯʥʳʭ (ʥʝʣʝʜʦʚʳʭ) ʙʘʩʩʝʡʥʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʠʤʠʪʘʪʦʨʦʚ (ʟʘʤʝʥʠʪʝʣʝʡ) ʣʴʜʘ. 

ɺ ʅʠʞʝʛʦʨʦʜʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʈ.ɽ.ɸʣʝʢʩʝʝʚʘ 

(ʅɻʊʋ) (ʨʘʥʝʝ ɻʦʨʴʢʦʚʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ) ʄ.ʉ.ʗʢʦʚʣʝʚʳʤ ʧʨʦʚʦʜʠʣʠʩʴ 

ʠʩʧʳʪʘʥʠʷ ʚ ʧʘʨʘʬʠʥʦʚʳʭ ʧʣʠʪʢʘʭ [276, 277, 278]. ʕʪʠ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʧʨʦʯʥʦʩʪʠ. 

ɺ 1967 ʛʦʜʫ ɺ.ɸ.ɿʫʝʚʳʤ ʠ ʄ.ɽ.ʈʘʙʠʥʦʚʠʯʝʤ [279] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʠʤʠʪʘʪʦʨ 

ʙʠʪʦʛʦ ʣʴʜʘ - ʧʦʣʠʵʪʠʣʝʥ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʦʣʝʝ ʧʦʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʣ ʫʩʣʦ-

ʚʠʷʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʝʤ ʧʘʨʘʬʠʥ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʣʠʪʢʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʩʪʘʪʴʝ [108]. ɸʥʘ-

ʣʦʛʠʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʪʨʫʜʥʠʢʘʤʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʦʚ 

ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʅʀʀɺʊ) ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺʚʠʜʫ ʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʠ ʣʝʜʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʪʨʫʜʥʦʩʪʠ ʧʦʣʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʣʴʜʘ ʟʘʤʘʥʯʠʚʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢ-

ʪʠʚʘ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʝʡ ʩʫʜʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʧʨʝʩʥʦʚʦʜʥʦʤ ʣʴʜʫ, ʧʦʣʫ-

ʯʝʥʥʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʤʦʨʘʞʠʚʘʥʠʝʤ. ʊʘʢʠʝ ʠʩʧʳʪʘʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʙʘʩʩʝʡʥʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʣʠʙʦ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʦʝʤʘʭ. ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʯ-

ʥʦʩʪʴ ʣʴʜʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ. ʅʘ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚʦ ʣʴʜʘʭ ʫʢʘʟʳʚʘʣ ʝʱʝ ʃ.ʄ.ʅʦʛʠʜ [197]. 

ʇʨʦʚʦʜʠʤʳʝ ʩ 1977 ʛʦʜʘ ʚ ʅɻʊʋ ʠʩʧʳʪʘʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʴʜʫ ɺ.ɸ.ɿʫʝʚʳʤ, 

ɽ.ʄ.ɻʨʘʤʫʟʦʚʳʤ, ʖ.ɸ.ɼʚʦʡʯʝʥʢʦ [96, 98] ʧʦʢʘʟʘʣʠ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ. 

ɽ.ʄ.ɻʨʘʤʫʟʦʚʳʤ [118] ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʣʴʜʘ ʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʚ ʪʦʥʢʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʴʜʫ. 

ʇʦʠʩʢʠ ʤʦʜʝʣʠ ʣʴʜʘ ʧʨʠʚʝʣʠ ɺ.ɸ.ɿʫʝʚʘ, ɽ.ʄ.ɻʨʘʤʫʟʦʚʘ, ɺ.ɹ.ɹʝʣʷʢʦʚʘ ʢ ʠʟʦʙʨʝʪʝ-

ʥʠʶ ʢʦʤʧʦʟʠʪʥʦʡ ʤʦʜʝʣʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʩʥʦʚʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʣʴʜʘ 

ʠ ʯʘʩʪʠʮ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ [118]. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʣʴʜʘ [17] ʧʦʣʫʯʘ-

ʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚ ʚʦʜʫ ʧʝʨʝʜ ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ ʯʘʩʪʠʮ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʠʤʝʶʱʠʭ ʧʣʦʪʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʪʘʢʠʝ, ʢʘʢ ʫ ʥʘʪʫʨʥʦʛʦ ʣʴʜʘ. ʈʝʟʫʣʴʪʘʪʳ 
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ʧʨʦʚʝʜʝʥʥʳʭ ʟʠʤʦʡ 1983 ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʚ ʥʦʚʦʡ ʤʦʜʝʣʠ ʣʴʜʘ [17] ʧʦʢʘʟʘʣʠ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʫʶ ʩʭʦʜʠʤʦʩʪʴ ʩ ʥʘʪʫʨʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ. 

ɺ ʨʘʟʨʘʙʦʪʢʝ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ ʵʤʧʠʨʠʯʝʩʢʠʡ - ʦʩʥʦʚʘʥ ʥʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ. ɺʪʦʨʦʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʩʥʦʚʘʥ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʝʥʠʷ 

ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʊʨʝʪʠʡ ʤʝʪʦʜ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʧʦʣʫ-

ʵʤʧʠʨʠʯʝʩʢʦʛʦ. ɺ ʥʝʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʣʫʯʘʶʪ ʣʠʰʴ ʩʪʨʫʢʪʫʨʫ 

ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ 

ʥʘʪʫʨʥʳʭ ʠ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʳʪʘʥʠʷʭ ʢʦʥʢʨʝʪʥʳʭ ʩʫʜʦʚ, ʠ ʦʥʠ ʧʣʦʭʦ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʚʥʦʚʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʫʜʦʚ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʩ ʨʘʟʙʝʛʘ ʙʳʣʘ ʧʦʩʚʷ-

ʱʝʥʘ ʨʘʙʦʪʘ ʅ.ɸ.ɿʘʙʦʪʢʠʥʘ [91]. 

ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʙʳʣ ʜʘʥ 

ɸ.ɺ.ɹʨʦʥʥʠʢʦʚʳʤ [22]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʟʘʢʦʥʘʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʘʚʪʦʨʦʤ ʦʧʠ-

ʩʘʥʦ ʮʠʢʣʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʚʦ ʣʴʜʫ. ɺʥʝʰʥʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʣʝʜʦʢʦʣ 

ʩʦ ʩʪʦʨʦʥʳ ʣʴʜʘ, ʩʯʠʪʘʶʪʩʷ ʟʘʜʘʥʥʳʤʠ ʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʜʝʣʝʥʦ ʚ ʦʪʜʝʣʴʥʫʶ ʟʘʜʘʯʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʜʝʣʝʥʦ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ. ɺ ʨʘʩʯʝʪ ʚʢʣʶʯʝʥʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʩʫʜʥʘ. 

ɺ 1957 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ʄ.ʂ.ʊʘʨʰʠʩʘ [252], ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʴʜʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʣʘʛʘʝʪʩʷ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʣʴʜʘ ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʈʘʩʯʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʛʝʦʤʝʪʨʠʠ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ.ɸ.ʐʠʤʘʥʩʢʦʛʦ ʚ ɸɸʅʀʀ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʴʜʘ, ʜʦʚʝʜʝʥʥʳʡ ʜʦ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ɺ.ʀ.ʂʘʰʪʝʣʷʥʦʤ [152]. 

ɸ.ʗ.ʈʳʚʣʠʥʳʤ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʠʪʦʛʦ ʣʴʜʘ ʜʚʠʞʝʥʠʶ ʣʝ-

ʜʦʢʦʣʘ [152]. 

ʉʧʦʩʦʙ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʴʥʦʤ ʣʴʜʫ, ʧʦʣʫʯʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʫ-

ʪʝʤ, ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʄ.ʉ.ʗʢʦʚʣʝʚʳʤ [278]. 

ʉʧʦʩʦʙʳ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʧʨʝʜʣʦʞʝʥʳ ɹ.ʇ.ʀʦʥʦʚʳʤ [116], 

ɽ.ʄ.ɻʨʘʤʫʟʦʚʳʤ [118], ʂ.ɽ.ʉʘʟʦʥʦʚʳʤ [231]. 
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ɼ.ɼ.ʄʘʢʩʫʪʦʚʳʤ ʧʨʝʜʣʦʞʝʥʘ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʣʴʜʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ [185]. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʧʨʝʜʝʣʴʥʦʤ ʣʴʜʫ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʙʳʣ ʧʦʣʫʯʝʥ ɼ.ɽ.ʍʝʡʩʠʥʳʤ [223]. 

ʉʧʦʩʦʙʳ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʦʚ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ɺ.ɸ.ɿʫʝʚʳʤ [95], ɺ.ɸ.ʊʨʦʥʠʥʳʤ, ɸ.ʉ.ʇʦʣʷʢʦʚʳʤ [257], ʆ.ɹ.ʉʦʣʜʘʪʢʠʥʳʤ [249, 

250], ʄ.ʖ.ʉʘʥʜʘʢʦʚʳʤ [237, 238, 239]. 

ʀʟ ʟʘʨʫʙʝʞʥʳʭ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦ-

ʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʦʪʤʝʪʠʤ ʤʝʪʦʜʳ E.Enkvist'a [295], A.Keinonen'a [319]. 

ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʪʫʨ-

ʥʳʭ ʠ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʣʫʯʠʣʠ R.Y.Edwards, J.W.Lewis, J.W.Wheaton, J.Coburn 

[294]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʳʣ ʧʦʣʫʯʝʥ V.R.Milano [343]. ɺʦ-

ʧʨʦʩʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʴʜʘ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʶ 

ʨʦʣʠ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʝʜʦʚʦʡ ʩʨʝʜʳ ʠ ʩʫʜʥʘ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

ʄ.ɽ.ʈʘʙʠʥʦʚʠʯʘ [216, 217], ɹ.ʅ.ʉʚʠʩʪʫʥʦʚʘ [240], ɽ.ʄ.ɻʨʘʤʫʟʦʚʘ [118], ʂ.Witghardt'a, 

H.A.Scarton'a [354]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ-

ʧʨʦʩʳ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ, ʦʜʥʘʢʦ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʣʠʷʣʠ ʥʘ 

ʨʝʰʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ ɸ.ʀ.ʄʘʩʣʦʚʘ [188], ɺ.ɺ.ɼʘʚʳʜʦʚʘ [72], 

ʅ.ʌ.ɽʨʰʦʚʘ [90], ɼ.ɽ.ʍʝʡʩʠʥʘ [141] ʠ ʜʨʫʛʠʝ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʣʴʜʘ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʨʘ-

ʙʦʪʘʭ ɹ.ʇ.ɺʝʡʥʙʝʨʛʘ [30], ʂ.ʌ.ɺʦʡʪʢʦʚʩʢʦʛʦ [32], ɹ.ɸ.ʉʘʚʝʣʴʝʚʘ [224], ɺ.ɺ.ʃʘʚʨʦʚʘ 

[170], ɸ.ʗ.ʈʳʚʣʠʥʘ [223], ʀ.ɻ.ʇʝʪʨʦʚʘ [207], ɺ.ɺ.ɹʦʛʦʨʦʜʩʢʦʛʦ, ɺ.ʇ.ɻʘʚʨʠʣʦ [20], 

ʖ.ʇ.ɼʦʨʦʥʠʥʘ, ɼ.ɽ.ʍʝʡʩʠʥʘ [86], ɺ.ɸ.ɿʫʝʚʘ, ɽ.ʄ.ɻʨʘʤʫʟʦʚʘ, ʖ.ɸ.ɼʚʦʡʯʝʥʢʦ [98], 

ʈ.ɺ.ɻʦʣʴʜʰʪʝʡʥʘ [36], ɸ.ʊ.ɹʝʢʢʝʨʘ [16], ɽ.ʆ.ʆʣʴʭʦʚʠʢʘ [201, 347]. 

ʇʦʣʫʯʘʝʤʘʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʷ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʦʙʚʦʜʦʚ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ, ʚʦʧʨʦʩʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʠ ʩʫʜʦʚ 

ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʖ.ʅ.ʇʦʧʦʚʘ [214], W.G.Walter'a, H.J.Reischauser'a 

[367], ɺ.ʀ.ʂʘʰʪʝʣʷʥʘ, ʆ.ɺ.ʌʘʜʜʝʝʚʘ [154, ], ʃ.ɻ.ʎʦʷ [220, 268], ʀ.ʇ.ʄʠʨʦʰʥʠʯʝʥʢʦ 

[190], ɹ.ʀ.ʅʠʢʦʣʴʩʢʦʛʦ, ʃ.ʗ.ʂʨʷʞʝʚʦʡ, ɸ.ɺ.ʀʝʨʫʩʘʣʠʤʩʢʦʛʦ [115], ɸ.ɺ.ɹʨʦʥʥʠʢʦʚʘ [25], 

ɺ.ʂ.ɽʣʠʩʝʝʚʘ [89], ʉ.ɸ.ʆʛʘ,̫ ʄ.ɺ.ɺʦʡʣʦʰʥʠʢʦʚʘ [198-200]. ɺʦʧʨʦʩʘʤʠ ʦʩʪʦʡʯʠʚʦʩʪʠ 
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ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʘʥʠʤʘʣʠʩʴ  ɽ.ʇ.ʈʦʥʥʦʚ 

[165, 221] ʠ ʖ.ɸ.ʂʦʯʥʝʚ [165]. 

ʇʦʧʳʪʢʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʬʦʨʤ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʩʜʝʣʘʥʳ ʚ ʨʘʙʦʪʘʭ 

E.H.Waas'a [365] ʠ ʚ ʜʨʫʛʠʭ. 

ʆʙʦʙʱʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʨʝʯʥʳʭ ʩʫʜʦʚ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ ɺ.ɸ.ɿʫʝʚʘ çʉʨʝʜʩʪʚʘ ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ 

ʧʫʪʷʭè [95]. 

ʇʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʫʣʫʯʰʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʈʘʙʦʪʘ ʵʪʠʭ ʩʠʩʪʝʤ 

ʥʘʧʨʘʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʪʨʝʥʠʷ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ ʦ ʣʝʜ. 

ʉʚʝʜʝʥʠʷ ʦ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʣʝʜʦʢʦʣʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʨʘʩʢʘʯʠʚʘʶʱʝʡ ʫʩʪʘ-

ʥʦʚʢʦʡ, ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʙʦʪʘʭ ɺ.ɸ.ɿʫʝʚʘ [95]. 

ʄ.ɸ.ʀʛʥʘʪʴʝʚʳʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʛʠʜʨʦʦʤʳʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ [112]. ʈʘʟʚʠʪʠʝʤ 

ʠʜʝʠ ʛʠʜʨʦʦʤʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʥʝʚʤʦʦʤʳʚʘʶʱʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ʛʨʫʧʧʦʡ ʬʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʪʦʚ.  

ʌʠʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʝʜʣʦʞʠʣʠ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ ʢʦʨʧʫʩʘ ʣʝʜʦ-

ʢʦʣʘ, ʦʙʣʘʜʘʶʱʝʝ ʥʠʟʢʠʤ ʪʨʝʥʠʝʤ ʦ ʣʝʜ [337]. 

ɺ 2001 ʛʦʜʫ ʧʫʙʣʠʢʦʚʘʥʘ ʤʦʥʦʛʨʘʬʠʠ ɹ.ʇ.ʀʦʥʦʚʘ ʠ ɽ.ʄ.ɻʨʘʤʫʟʦʚʘ çʃʝʜʦʚʘʷ ʭʦʜ-

ʢʦʩʪʴ ʩʫʜʦʚè [118], ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʦʜʢʦʩʪʠ ʩʫʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʣʘ-

ʛʘʶʪʩʷ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʇʦʟʜʥʝʝ ʚ 2013 ʛʦʜʫ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʤʦʥʦʛʨʘʬʠʷ ɹ.ʇ.ʀʦʥʦʚʘ, ɽ.ʄ.ɻʨʘʤʫʟʦʚʘ ʠ ɺ.ɸ.ɿʫʝʚʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝ-

ʜʦʢʦʣʦʚè [119], ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʦʙʣʝʤʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʠ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ. 

ɺ ʨʘʙʦʪʝ [158] ɺ.ʄ.ʂʦʟʠʥʘ, ɺ.ʃ.ɿʝʤʣʷʢʘ, ɸ.ɸ.ʂʫʨʢʠʥʘ, ɺ.ɺ.ɹʝʣʷʢʦʚʘ çʀʟʙʨʘʥʥʳʝ 

ʟʘʜʘʯʠ ʣʝʜʦʪʝʭʥʠʢʠ. ʉʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʠʭ ʨʝʰʝʥʠʷè ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʝʜʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʠʭ ʨʝʰʝʥʠʡ. 

 

1.2. ʈʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ 

 

1.2.1.   ʈʘʟʚʠʪʠʝ ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ 

 

ʇʦʷʚʣʝʥʠʶ ʣʝʜʦʢʦʣʘ ʧʨʝʜʰʝʩʪʚʦʚʘʣ ʙʦʣʴʰʦʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʙʦʨʴʙʳ ʩʦ ʣʴʜʦʤ. 

ʉ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʥʘ ʤʥʦʛʠʭ ʨʫʩʩʢʠʭ ʨʝʢʘʭ ʧʨʠʤʝʥʷʣʠʩʴ çʣʝʜʦʢʦʣʴʥʳʝ ʣʦʜʢʠè ʠ çʣʝʜʦ-

ʢʦʣʴʥʳʝ ʩʘʥʠè. çʃʝʜʦʢʦʣʴʥʳʝ ʩʘʥʠè - ʜʝʨʝʚʷʥʥʳʡ ʷʱʠʢ ʩ ʠʟʦʛʥʫʪʳʤ ʚ ʚʠʜʝ ʣʳʞʠ ʜʥʠ-

ʱʝʤ, ʢʦʨʤʘ ʢʦʪʦʨʦʛʦ ʟʘʛʨʫʞʘʣʘʩʴ ʢʘʤʥʷʤʠ - ʧʨʦʪʘʩʢʠʚʘʣʠʩʴ ʧʦ ʣʴʜʫ ʩ ʧʦʤʦʱʴʶ ʣʶʜʝʡ 
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ʠʣʠ ʣʦʰʘʜʝʡ. çʉʘʥʠè, ʙʣʘʛʦʜʘʨʷ ʠʟʦʛʥʫʪʦʤʫ ʜʥʠʱʫ ʚʳʭʦʜʠʣʠ ʥʘ ʣʝʜ ʠ ʩʚʦʝʡ ʪʷʞʝʩʪʴʶ 

ʧʨʦʜʘʚʣʠʚʘʣʠ ʝʛʦ, ʦʙʨʘʟʫʷ ʟʘ ʩʦʙʦʡ ʢʘʥʘʣ. ʏʘʩʪʦ ʚ çʣʝʜʦʢʦʣʴʥʳʝ ʩʘʥʠè ʩʘʜʠʣʘʩʴ ʢʦʤʘʥʜʘ 

ʠ ʨʘʩʢʘʯʠʚʘʣʘ ʠʭ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʨʘʟʣʘʤʳʚʘʥʠʝ ʣʴʜʘ. ʉʣʦʚʦ çʣʝʜʦʢʦʣè ʧʦʷʚʠʣʦʩʴ ʫ ʥʦʚ-

ʛʦʨʦʜʮʝʚ. ʀʤ ʥʘʟʳʚʘʣʠ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʠʣʠ ʥʘ ʣʝʜ ʠ ʧʝʰʥʷʤʠ ʧʨʦʨʫʙʘʣʠ ʚ ʥʝʤ 

ʢʘʥʘʣ ʜʣʷ ʧʨʦʭʦʜʘ ʩʫʜʦʚ. 

ʇʦʤʦʨʘʤ, ʟʘʩʝʣʷʚʰʠʤ ʙʝʨʝʛʘ ɹʝʣʦʛʦ ʤʦʨʷ, ʚ ʩʚʦʠʭ ʧʦʭʦʜʘʭ ʟʘ ʤʦʨʩʢʠʤ ʟʚʝʨʝʤ ʥʘ 

ʅʦʚʫʶ ɿʝʤʣʶ ʯʘʩʪʦ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʦʙʠʚʘʪʴʩʷ ʩʢʚʦʟʴ ʣʴʜʳ. ʆʥʠ ʥʘʫʯʠʣʠʩʴ ʩʪʨʦʠʪʴ ʧʨʦʯ-

ʥʳʝ ʩʫʜʘ ʠ ʠʩʢʫʩʥʦ ʫʧʨʘʚʣʷʪʴ ʠʤʠ. ʆʧʳʪ ʧʣʘʚʘʥʠʷ ʚʦ ʣʴʜʘʭ ʠʤʝʣ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥ-

ʩʪʨʫʢʮʠʶ ʠ ʫʩʪʨʦʡʩʪʚʦ ʩʫʜʦʚ. ʆʧʳʪ ʧʦʤʦʨʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʇʝʪʨʦʤ I. ʈʫʩʩʢʠʝ ʢʦʨʘ-

ʙʝʣʴʥʳʭ ʜʝʣ ʤʘʩʪʝʨʘ ʩʪʨʦʠʣʠ ʧʦ ʝʛʦ ʫʢʘʟʘʥʠʷʤ ʬʨʝʛʘʪʳ ʩ ʦʩʦʙʦʡ ʬʦʨʤʦʡ ʢʦʨʧʫʩʘ (ʤʠ-

ʜʝʣʴ-h ʧʘʥʛʦʫʪ ʠʤʝʣ ʦʚʘʣʴʥʳʝ ʦʯʝʨʪʘʥʠʷ, ʬʦʨʰʪʝʚʝʥʴ ʜʝʣʘʣʩʷ ʦʯʝʥʴ ʧʨʦʯʥʳʤ ʠ ʥʘʢʣʦʥ-

ʥʳʤ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʣʝʜʦʢʦʣʦʚ. ɺ 1710 ʛ. ʚ ʚʦʡʥʝ ʩʦ ʰʚʝʜʘʤʠ ʧʨʠ 

ʚʟʷʪʠʠ ɺʳʙʦʨʛʘ ʩ ʧʦʤʦʱʴʶ ʣʝʜʦʢʦʣʴʥʳʭ ʢʦʨʘʙʣʝʡ ʬʣʦʪ ʇʝʪʨʘ 1, ʩʦʩʪʦʷʱʠʡ ʠʟ 270 ʢʦʨʘʙ-

ʣʝʡ, ʩʫʤʝʣ ʧʨʦʙʠʪʴʩʷ ʯʝʨʝʟ ʣʝʜ ʪʦʣʱʠʥʦʡ ʜʦ ʪʨʝʪʠ ʤʝʪʨʘ, ʪʦʛʜʘ ʢʘʢ ʬʣʦʪ ʰʚʝʜʦʚ ʙʳʣ ʟʘ-

ʜʝʨʞʘʥ ʵʪʠʤʠ ʣʴʜʘʤʠ ʠ ʥʝ ʫʯʘʩʪʚʦʚʘʣ ʚ ʦʧʝʨʘʮʠʠ. 

ɺ ʨʘʟʚʠʪʠʝ ʣʝʜʦʢʦʣʴʥʦʛʦ ʜʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʩʜʝʣʘʣ ʚʝʣʠʢʠʡ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ. ɺ 1763 ʛʦʜʫ ʚ ʩʚʦʝʤ ʜʦʢʣʘʜʝ çʆ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʢ ʤʦʨʝʧʣʘʚʘʥʠʶ ʉʠʙʠʨ-

ʩʢʠʤ ʦʢʝʘʥʦʤè ʦʥ ʫʢʘʟʘʣ ʥʘ ʛʣʘʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ: ʧʦʚʦʨʦʪʣʠʚʦʩʪʴ 

ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʩʦʦʪʥʦʰʝʥʠʠ ʜʣʠʥʳ ʢ ʰʠʨʠʥʝ, ʷʡʮʝʚʠʜʥʘʷ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʠ ʧʨʦʯʥʳʡ ʣʝ-

ʜʦʚʳʡ ʧʦʷʩ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʫʢʘʟʘʣ ʥʘ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʤʦʨʝʧʣʘʚʘʥʠʷ ʫʩʣʦ-

ʚʠʡ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʠ ʩʚʦʡʩʪʚ ʩʘʤʦʛʦ ʣʴʜʘ (... çʩʣʝʜʫʝʪ ʦ ʪʨʫʜʥʦʩʪʠ ʦʪʦ ʣʴʜʦʚ ʨʘʩʩʫʜʠʪʴ 

ʠ ʜʣʷ ʵʪʦʛʦ ʩʧʝʨʚʘ ʜʦʣʞʥʦ ʦ ʥʠʭ ʠʤʝʪʴ ʦʙʩʪʦʷʪʝʣʴʥʦʝ ʠ ʧʦʜʨʦʙʥʦʝ ʧʦʥʷʪʠʝ ʠ ʦʙ ʠʭ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʠè). 

ɺ 1815ʛ. ʚ ʧʝʪʝʨʙʫʨʛʩʢʦʡ ʛʘʟʝʪʝ çʉʳʥ ʦʪʝʯʝʩʪʚʘè ʚ ʩʚʷʟʠ ʩ ʫʩʧʝʰʥʳʤ ʠʩʧʳʪʘʥʠʝʤ 

ʧʝʨʚʦʛʦ ʧʘʨʦʭʦʜʘ çɽʣʠʟʘʚʝʪʘè ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʤʳʩʣʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʦ-

ʭʦʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩʦ ʣʴʜʦʤ. ɹʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʴʙʳ ʩʦ ʣʴʜʦʤ ʚ ʮʝʣʷʭ 

ʧʨʦʜʣʝʥʠʷ ʥʘʚʠʛʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʥʳʡ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʚ ʈʦʩʩʠʠ ʦʧʳʪ ʧʨʠʚʝʣʠ ʢ ʩʦ-

ʟʜʘʥʠʶ ʚ 1836ʛ. ʚ ʇʝʪʝʨʙʫʨʛʝ çʆʙʱʝʩʪʚʘ ʜʣʷ ʟʘʚʝʜʝʥʠʷ ʜʚʦʡʥʳʭ ʧʘʨʦʤʥʳʭ ʧʝʨʝʧʨʘʚ ʩ 

ʣʝʜʦʢʦʣʴʥʦ-ʧʠʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠ ʙʝʟ ʦʥʦʛʦè. ʀʟʦʙʨʝʪʘʪʝʣʝʤ ʵʪʠʭ ʧʘʨʦʭʦʜʦʚ ʙʳʣ ʛʝʥʝ-

ʨʘʣ ʠʥʞʝʥʝʨʥʳʭ ʚʦʡʩʢ ɸ. ʐʠʣʴʜʝʨ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʘʨʦʚʳʭ ʤʘʰʠʥ ʥʘ ʩʫʜʘʭ ʦʪʢʨʳʣʦ ʰʠʨʦʢʠʡ ʧʨʦʩʪʦʨ ʜʣʷ ʠʟʦʙʨʝʪʘʪʝʣʴ-

ʩʢʦʡ ʤʳʩʣʠ. ʀʟʦʙʨʝʪʘʪʝʣʷʤʠ ʧʨʝʜʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩʦ ʣʴʜʦʤ. ʆʜʥʠ 



22 

 

 

 

ʠʟʦʙʨʝʪʘʪʝʣʠ ʧʨʝʜʣʘʛʘʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʮʠʨʢʫʣʴʥʳʝ ʧʠʣʳ, ʜʝʡ-

ʩʪʚʫʶʱʠʝ ʦʪ ʧʘʨʦʚʦʡ ʤʘʰʠʥʳ ʯʝʨʝʟ ʧʝʨʝʜʘʯʫ. ɼʨʫʛʠʝ ʧʨʝʜʣʘʛʘʣʠ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ 

ʬʦʨʰʪʝʚʥʷ ʨʘʩʧʦʣʦʞʠʪʴ ʰʠʨʦʢʠʝ ʟʫʙʯʘʪʳʝ ʙʘʨʘʙʘʥʳ. ɹʳʣ ʜʘʞʝ ʧʦʩʪʨʦʝʥ ʦʯʝʥʴ ʩʣʦʞʥʳʡ 

ʜʨʦʙʷʱʠʡ ʣʝʜʦʢʦʣʴʥʳʡ ʩʥʘʨʷʜ. ʅʦʩʦʚʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʩʥʘʨʷʜʘ ʙʠʣʘ ʧʦʭʦʞʘ ʥʘ ʨʳʙʴʶ 

ʧʘʩʪʴ. ʅʠʞʥʷʷ çʯʝʣʶʩʪʴè ʧʘʩʪʠ ʚʟʣʘʤʳʚʘʣʘ ʣʝʜ ʩʥʠʟʫ, ʣʴʜʠʥʳ ʧʦʧʘʜʘʣʠ ʚʥʫʪʨʴ ʢʘʤʝʨʳ, 

ʜʨʦʙʠʣʠʩʴ ʥʘ ʤʝʣʢʠʝ ʯʘʩʪʠ, ʘ ʦʪʪʫʜʘ ʧʦ ʪʨʫʙʘʤ ʦʪʚʦʜʠʣʠʩʴ ʟʘ ʙʦʨʪ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʤʘ-

ʰʠʥʳ ʙʠʣʠ ʥʝʥʘʜʝʞʥʳ, ʨʘʙʦʪʘʣʠ ʧʣʦʭʦ ʠ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʛʜʝ ʠ ʢʦʛʜʘ 

ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʧʝʨʚʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʩʫʜʥʦ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʣʴʜʘ. ʆʙʰʠʨʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʈʦʩʩʠʠ, ʧʦʟʚʦʣʷʶʪ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʜʦʣʝʡ ʫʚʝʨʝʥʥʦʩʪʠ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʝʨʚʳʤ ʧʘʨʦʭʦʜʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʧʣʘ-

ʚʘʥʠʷ ʚʦ ʣʴʜʘʭ, ʙʳʣʦ ʘʥʛʣʠʡʩʢʦʝ ʵʢʩʧʝʜʠʮʠʦʥʥʦʝ ʩʫʜʥʦ ʠʟ ʜʝʨʝʚʘ çVictoryè, ʦʙʦʨʫʜʦʚʘʥ-

ʥʦʝ ʫʙʠʨʘʶʱʠʤʠʩʷ ʙʦʨʪʦʚʳʤʠ ʛʨʝʙʥʳʤʠ ʢʦʣʝʩʘʤʠ. ɺ 1825 ʛʦʜʫ ʵʪʦ ʩʫʜʥʦ ʩʦʚʝʨʰʠʣʦ 

ʧʣʘʚʘʥʠʝ ʚ ʢʘʥʘʜʩʢʫʶ ɸʨʢʪʠʢʫ [31]. 

ɺ 1837 ʛʦʜʫ ʚ ʐʚʝʮʠʠ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʧʝʨʚʦʝ ʛʨʫʟʦʚʦʝ ʩʫʜʥʦ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. 

ʕʪʦ ʙʳʣ ʜʝʨʝʚʷʥʥʳʡ ʢʦʣʝʩʥʳʡ ʧʘʨʦʭʦʜ çSvithiodè, ʭʦʜʠʚʰʠʡ ʥʘ ʣʠʥʠʠ ʉʪʦʢʛʦʣʴʤ - ʃʶ-

ʙʝʢ. 

ʇʝʨʚʦʝ ʠʟʚʝʩʪʥʦʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʦʚʦʛʦ ʣʝʜʦʢʦʣʘ ʧʦʷʚʠʣʦʩʴ ʚ 1825 ʛʦʜʫ, 

ʢʦʛʜʘ ʚ ʌʠʣʘʜʝʣʴʬʠʠ ʊʦʨʛʦʚʘʷ ʧʘʣʘʪʘ ʉʐɸ ʠʟʜʘʣʘ ʙʨʦʰʶʨʫ ʋʠʣʴʷʤʘ ɼʞʦʥʩʘ çʈʘʟʤʳʰ-

ʣʝʥʠʷ ʦʙ ʦʧʘʩʥʦʩʪʷʭ ʠ ʪʨʫʜʥʦʩʪʷʭ ʟʠʤʥʝʡ ʥʘʚʠʛʘʮʠʠ ʥʘ ʨʝʢʝ ɼʝʣʘʚʝʨè [31]. ɺʦʪ ʢʘʢʠʤ 

ʧʨʝʜʩʪʘʚʣʷʣ ʩʝʙʝ ʘʤʝʨʠʢʘʥʝʮ ɼʞʦʥʩ ʧʘʨʦʚʦʡ ʣʝʜʦʢʦʣ: ç ... ʃʝʜʦʢʦʣʴʥʦʝ ʧʘʨʦʚʦʝ ʩʫʜʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʨʦʝʥʦ ʠʟ ʪʚʝʨʜʳʭ ʧʦʨʦʜ ʜʝʨʝʚʘ, ʧʨʦʩʪʦ, ʥʦ ʧʨʦʯʥʦ ʠ ʦʩʦʙʝʥʥʦ ʚ ʦʢʦʥʝʯ-

ʥʦʩʪʷʭ, ʰʪʝʚʥʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʬʦʨʤʝ ʣʫʢʘ ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʝʩʴʤʘ ʥʘʢʣʦʥʥʦ ʢ 

ʛʦʨʠʟʦʥʪʫ, ʯʪʦʙʳ ʩʫʜʥʦ ʧʝʨʝʩʝʢʘʣʦ ʣʝʜ ʥʘʠʩʢʦʩʦʢ ʠ ʜʘʚʠʣʦ ʝʛʦ ʚʥʠʟ, ʯʪʦ ʦʩʣʘʙʣʷʣʦ ʙʳ 

ʩʠʣʫ ʫʜʘʨʘ ʠ ʪʨʝʥʠʝ ʦ ʣʝʜ. ʆʥʦ ʜʦʣʞʥʦ ʦʜʠʥʘʢʦʚʦ ʭʦʜʠʪʴ ʚʧʝʨʝʜ ʠ ʥʘʟʘʜ ʠ ʠʤʝʪʴ ʭʦʨʦʰʫʶ 

ʧʦʚʦʨʦʪʣʠʚʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʵʪʦʛʦ ʩʫʜʥʘ ʢ ʰʠʨʠʥʝ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʳʭ ʧʘʨʦʭʦʜʦʚ. ɺ ʦʙʝʠʭ ʦʢʦʥʝʯʥʦʩʪʷʭ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʦʜʲʝʤʥʳʝ 

ʨʫʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʙʨʝʚʥʘ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʟʘʢʨʝʧʣʝʥʘ ʰʠʨʦʢʘʷ ʜʦʩʢʘ. ʇʨʠ ʧʝ-

ʨʝʜʥʝʤ ʭʦʜʝ ʥʦʩʦʚʦʡ ʨʫʣʴ ʥʫʞʥʦ ʧʦʜʥʠʤʘʪʴ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ .... ʇʘʨʦʚʘʷ ʤʘʰʠʥʘ 

ʥʘ ʪʘʢʦʤ ʩʫʜʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʫʢʩʠʨʦʚʢʫ ʩʫʜʥʘ ʥʘ 

ʯʠʩʪʦʡ ʚʦʜʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 7 ʢʤ/ʯʘʩ. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʘ ʦʜʥʘ ʧʘʨʦʚʘʷ ʤʘʰʠʥʘ ʋʘʪʪʘ ʩ 

ʮʠʣʠʥʜʨʦʤ ʜʠʘʤʝʪʨʦʤ 760 ʤʤ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʧʘʨʦʚʳʤʠ ʢʦʪʣʘʤʠ. ʉʫʜʥʦ ʩʣʝʜʫʝʪ 
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ʦʙʰʠʪʴ ʪʦʣʩʪʳʤʠ ʞʝʣʝʟʥʳʤʠ ʣʠʩʪʘʤʠ ʦʪ ʬʦʨʰʪʝʚʥʷ ʜʦ ʘʭʪʝʨʰʪʝʚʥʷ ʥʘ 0,45 ʤ ʚʳʰʝ ʚʘ-

ʪʝʨʣʠʥʠʠ ʠ ʜʦ ʩʘʤʦʛʦ ʢʠʣʷ. ɹʦʨʪʦʚʳʝ ʛʨʝʙʥʳʝ ʢʦʣʝʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʦʙʦ ʧʨʦʯʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʠ ʚʩʝ ʠʭ ʯʘʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʠʪʳ ʞʝʣʝʟʦʤ é. ɼʣʷ ʟʘʱʠʪʳ ʛʨʝʙʥʳʭ ʢʦʣʝʩ ʦʪ 

ʣʴʜʠʥ ʩʣʝʜʫʝʪ ʫʩʪʨʦʠʪʴ çʩʪʦʨʦʞè ʠʟ ʢʨʝʧʢʦʛʦ ʙʨʫʩʘ, ʦʢʦʚʘʥʥʳʡ ʞʝʣʝʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʥʘʢʣʦʥʥʦ ʦʪ ʙʦʨʪʘ ʢ ʚʥʝʰʥʝʤʫ ʨʝʙʨʫ ʢʦʣʝʩʘ. ʅʠʞʥʠʡ ʢʦʥʝʮ çʩʪʦʨʦʞʘè ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʬʦʨʤʫ ʩʦʰʥʠʢʘ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʦʜʥʠʤʘʪʴ ʣʴʜʠʥʫ ʠ, ʨʘʟʣʦʤʘʚ ʝʝ ʥʘ ʢʫʩʢʠ, ʦʪʚʦʜʠʪʴ ʦʪ 

ʩʫʜʥʘ. ʆʩʦʙʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʝʛʦ ʤʦʞʥʦ ʧʦʜʥʠʤʘʪʴ ʠʣʠ ʦʧʫʩʢʘʪʴ ʥʘ 0,12 ʠʣʠ 0,15 ʤ ʥʠʞʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʜʣʷ ʟʘʱʠʪʳ ʢʦʣʝʩ. ɺʝʣʠʯʠʥʘ ʪʘʢʦʛʦ ʣʝʜʦʢʦʣʴʥʦʛʦ ʩʫʜʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʣʝʜʫʶʱʝʡ: ʜʣʠʥʘ ʧʦ ʧʘʣʫʙʝ 30,5 ʤ, ʰʠʨʠʥʘ 7,1 ʤ, ʛʣʫʙʠʥʘ ʪʨʶʤʘ 2,3 ʤ. ʇʦʜʚʦʜʥʘʷ ʯʘʩʪʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʥʳʭ ʦʙʚʦʜʦʚ ʩ ʧʣʦʩʢʠʤ ʜʥʠʱʝʤ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩ ʥʝʙʦʣʴʰʠʤ ʢʠʣʝʤ 

ʠʣʠ ʙʝʟ ʥʝʛʦ ʠ ʪʦʛʜʘ ʦʩʘʜʢʘ ʥʝ ʧʨʝʚʳʩʠʪ 0,9 ʤ. ...è. 

ʅʝ ʧʨʦʰʣʦ ʠ 10 ʣʝʪ ʠ ʚ ʪʦʡ ʞʝ ɸʤʝʨʠʢʝ ʚ 1834 ʛʦʜʫ ʚ ʛ. ɹʘʣʪʠʤʦʨ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 

ʪʘʢʦʝ ʩʫʜʥʦ. ʕʪʦ ʙʳʣ ʢʦʣʝʩʥʳʡ ʣʝʜʦʢʦʣ çɸʩʩʠʩʪʝʥʩè, ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ʜʝʨʝʚʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʚ ʙʫʭʪʝ ʇʘʪʘʧʩʢʦ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʧʦʨʪ 

ɹʘʣʪʠʤʦʨ. ʃʝʜʦʢʦʣ çɸʩʩʠʩʪʝʥʩè ʥʘʯʘʣ ʩʚʦʶ ʨʘʙʦʪʫ ʚ ʷʥʚʘʨʝ 1835 ʛʦʜʫ ʧʦʩʣʝ ʞʝʩʪʦʢʠʭ 

ʭʦʣʦʜʦʚ, ʧʨʦʜʦʣʞʘʚʰʠʭʩʷ ʙʦʣʝʝ ʥʝʜʝʣʠ. ʉʥʘʯʘʣʘ ʦʥ ʦʪʙʫʢʩʠʨʦʚʘʣ ʙʨʠʛ ʥʘ ʩʚʦʙʦʜʥʫʶ 

ʚʦʜʫ ʟʘʣʠʚʘ ʏʝʩʘʧʠʢ ʯʝʨʝʟ ʙʫʭʪʫ ʇʦʪʘʧʩʢʦ, ʧʦʢʨʳʪʫʶ ʩʧʣʦʰʥʳʤ ʣʴʜʦʤ ʪʦʣʱʠʥʦʡ 0,3 ʤ. 

ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʥ ʦʩʫʱʝʩʪʚʠʣ ʙʫʢʩʠʨʦʚʢʫ ʚ ɹʘʣʪʠʤʦʨ ʧʘʨʦʭʦʜ çʂʦʣʫʤʙʫʩè, ʘ ʯʝʨʝʟ 

ʜʚʘ ʜʥʷ ʦʪʙʫʢʩʠʨʦʚʘʣ ʠʟ ɹʘʣʪʠʤʦʨʘ ʚ ɸʥʥʘʧʦʣʠʩ ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʝʪʳʨʝ ʩʫʜʥʘ [31]. 

ɺ 1837 ʛʦʜʫ ʧʦʜʦʙʥʳʡ ʣʝʜʦʢʦʣ ʙʳʣ ʧʦʩʪʨʦʝʥ ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʦʨʪʘ ʌʠʣʘʜʝʣʴ-

ʬʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʫʩʪʴʝ ʨʝʢʠ ɼʝʣʘʚʝʨ, ʚʧʘʜʘʶʱʝʡ ʚ ʟʘʣʠʚ ɼʝʣʘʚʝʨ. ʂ 1871 ʛʦʜʫ ʚ 

ʌʠʣʘʜʝʣʴʬʠʠ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʰʝʩʪʴ ʣʝʜʦʢʦʣʦʚ. ʉʨʝʜʠ ʫʢʘʟʘʥʥʳʭ ʣʝʜʦʢʦʣʦʚ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʳʝ ʜʘʥʥʳʝ ʠʟʚʝʩʪʥʳ ʧʦ ʣʝʜʦʢʦʣʫ çɸʡʩ ʙʦʫʪ ˉ2è, ʧʦʩʪʨʦʝʥʥʦʤʫ ʚ 1870 ʛʦʜʫ ʥʘ ʟʘʚʦʜʝ 

çɺʠʣʴʷʤ ʂʨʘʤʧ ʠ ʩʳʥè. ʕʪʦʪ ʣʝʜʦʢʦʣ, ʦʜʥʦʪʠʧʥʳʡ ʩ ʧʦʩʪʨʦʝʥʥʳʤ ʨʘʥʝʝ çɸʡʩ ʙʦʫʪ ˉ1è, 

ʠʤʝʣ ʜʣʠʥʫ 58 ʤ, ʰʠʨʠʥʫ 8,8 ʤ, ʦʩʘʜʢʫ 3,1 ʤ, ʚʳʩʦʪʫ ʙʦʨʪʘ 4,2 ʤ. ʇʘʨʦʚʘʷ ʤʘʰʠʥʘ ʠʤʝʣʘ 

ʤʦʱʥʦʩʪʴ 1200 ʣ.ʩ., ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʩʫʜʥʫ ʜʚʠʛʘʪʴʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ 

ʪʦʣʱʠʥʦʡ 0,3 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʫʟʣʘ. 

ɺ 1845ʛ. ʚ ɻʝʨʤʘʥʠʠ ʢʘʧʠʪʘʥʦʤ ʐʧʣʠʪʦʤ ʙʠʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ɻʘʤʙʫʨʛ-

ʩʢʦʤʫ ʉʝʥʘʪʫ ʧʨʦʝʢʪ ʣʝʜʦʢʦʣʘ ʩ ʛʣʘʚʥʳʤʠ ʨʘʟʤʝʨʘʤʠ: ʜʣʠʥʘ 35,35ʤ., ʰʠʨʠʥʘ 7,97ʠ ʦʩʘʜʢʘ 

1,3 ʤ. ɺ ʢʘʯʝʩʪʚʝ ʜʚʠʞʠʪʝʣʷ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʛʨʝʙʥʦʝ ʢʦʣʝʩʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʮʝʥʪʨʝ. 

ʃʝʜʦʢʦʣ ʜʦʣʞʝʥ ʙʳʣ ʧʦʜʜʝʚʘʪʴ ʣʝʜ ʩʥʠʟʫ ʧʨʠ ʧʦʤʦʱʠ ʚʳʪʷʥʫʪʦʛʦ ʢʣʠʥʦʚʠʜʥʦʛʦ ʥʦʩʘ ʠ 

ʜʨʦʙʠʪʴ ʣʝʜ, ʧʦʜʥʠʤʘʷ ʝʛʦ ʢʚʝʨʭʫ. ʇʨʦʝʢʪ ʢʘʧʠʪʘʥʘ ʐʧʣʠʪʘ ʥʝ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ. 
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ʇʝʨʚʳʡ ʦʧʳʪ ʈʦʩʩʠʠ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʣʴʜʘ ʩ ʧʦʤʦʱʴʶ ʧʘʨʦʚʳʭ ʩʫʜʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʦʩʝʥʠ 1860 ʛʦʜʘ, ʢʦʛʜʘ ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ ʚʠʥʪʦʚʘʷ ʩʧʘʩʘʪʝʣʴʥʘʷ ʰʣʶʧʢʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ʘʤʝʨʠʢʘʥʮʘ ʌʨʝʥʩʠʩʘ (ʠʟ ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ) ʩʦʚʤʝʩʪʥʦ ʩ ʞʝʣʝʟʥʳʤ ʢʘʪʝʨʦʤ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʭʦʜʠʣʘ ʤʝʞʜʫ ʛ. ʂʨʦʥʰʪʘʜʪʦʤ ʠ ʛ. ʆʨʠʝʥʙʘʫʤʦʤ. ʂʘʪʝʨ ʦʙʳʯʥʦ ʰʝʣ ʚʧʝʨʝʜʠ 

ʠ ʰʣʶʧʢʘ ʪʦʣʢʘʣʘ ʝʛʦ, ʘ ʩʠʜʷʱʠʝ ʥʘ ʢʘʪʝʨʝ ʣʶʜʠ ʨʘʟʙʠʚʘʣʠ ʣʝʜ ʜʝʨʝʚʷʥʥʳʤʠ ʢʦʣʦʪʫʰ-

ʢʘʤʠ [95]. 

ɽʩʪʝʩʪʚʝʥʥʦ ʙʳʣʦ ʙʳ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʩʣʝ 1836 ʛ., ʢʦʛʜʘ ʥʘʯʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ 

ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʘʥʛʣʠʯʘʥʠʥʘ ʉʤʠʪʘ ʠ ʰʚʝʜʘ ʕʨʠʢʩʦʥʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ 

ʣʴʜʘ ʩʫʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʛʨʝʙʥʳʤʠ ʢʦʣʝʩʘʤʠ, ʩʪʘʥʝʪ ʘʥʘʭʨʦʥʠʟʤʦʤ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʦ-

ʠʟʦʰʣʦ ʜʘʣʝʢʦ ʥʝ ʩʨʘʟʫ. ɺʦʪ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʦ ʢʦʣʝʩʥʳʭ ʧʘʨʦʭʦʜʘʭ ʚ ʦʜʥʦʡ 

ʠʟ ʙʨʦʰʶʨ ʜʘʞʝ ʚ ʥʘʯʘʣʝ ʍʍ ʚ.: çʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʫʩʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦ-

ʧʨʦʩ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʣʷ ʨʘʟʣʦʤʢʠ ʣʴʜʘ ʢʦʣʝʩʥʳʭ ʧʘʨʦʭʦʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʩʣʘʙʦʝ ʤʝʩʪʦ 

ʩʦʩʪʘʚʣʷʶʪ ʢʦʣʝʩʘ. ʊʘʢʠʝ ʧʘʨʦʭʦʜʳ ʧʨʠ ʨʘʟʣʦʤʝ ʣʴʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʯʪʦ 

ʦʩʪʘʚʣʷʶʪ ʟʘ ʩʦʙʦʡ ʧʨʠ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʭʦʜ ʚʦ ʣʴʜʫ, ʯʝʤ ʨʝʞʫʱʠʝ ʣʝʜ 

ʚʠʥʪʦʚʳʝ ʧʘʨʦʭʦʜʳ. ... ʋʜʘʨʳ ʧʦ ʚʦʜʝ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʧʣʠʮʘʤʠ ʢʦʣʝʩ, ʧʦʨʦʞʜʘʶʪ ʚʦʣʥʳ, 

ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʙʨʘʩʳʚʘʥʠʷ ʣʴʜʘ. ...è [119]. 

ɺ 1862 ʛʦʜʫ, ʧʘʨʦʚʦʡ ʙʘʨʢʘʩ çʃʦʮʤʘʥè ʩʤʦʛ ʧʨʦʣʦʞʠʪʴ ʩʝʙʝ ʜʦʨʦʛʫ ʚʦ ʣʴʜʫ ʌʠʥ-

ʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪ ʦʩʪʨʦʚʘ ʂʦʪʣʠʥ ʜʦ ʛ. ʆʨʠʝʥʙʘʫʤ ʠ ʚʝʨʥʫʪʴʩʷ ʧʦ ʥʝʡ ʚ ʛʘʚʘʥʴ. ʊʦʛʜʘ ʞʝ 

ʩʦʩʪʦʷʣʩʷ ʠ ʧʝʨʚʳʡ ʦʧʳʪ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ çʄʘʣʝʥʴʢʦʛʦ ʧʘʨʦʭʦʜʠʢʘè ʩʫʜʦʚʣʘʜʝʣʴʮʘ 

ʄ.ʆ.ɹʨʠʪʥʝʚʘ. ʕʪʦʪ ʦʧʳʪ ʥʘʪʦʣʢʥʫʣ ʄ.ʆ.ɹʨʠʪʥʝʚʘ ʥʘ ʠʜʝʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʧʘ-

ʨʦʚʳʝ ʚʠʥʪʦʚʳʝ ʩʫʜʘ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚʦ ʣʴʜʘʭ ʢʘʥʘʣʘ ʯʠʩʪʦʡ ʚʦʜʳ. ʉ ʚʝʩʥʳ 

1864 ʛʦʜʘ ʦʜʠʥ ʠʟ ʝʛʦ ʧʘʨʦʭʦʜʦʚ çʇʘʡʣʦʪè ʝʞʝʛʦʜʥʦ ʦʪʢʨʳʚʘʣ ʣʝʜʦʚʫʶ ʧʘʩʩʘʞʠʨʩʢʫʶ ʣʠ-

ʥʠʶ ʠʟ ʛʘʚʘʥʠ ʂʨʦʥʰʪʘʜʪʘ ʚ ʛ. ʆʨʠʝʥʙʘʫʤ [95].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʦʙʨʝʪʝʥʠʝ  ʄ.ʆ. ɹʨʠʪʥʝʚʘ ʥʝ ʙʳʣʦ ʩʣʫʯʘʡʥʳʤ, ʦʥʦ ʙʳʣʦ ʧʦʜʛʦ-

ʪʦʚʣʝʥʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʦʧʳʪʦʤ ʙʦʨʴʙʳ ʩʦ ʣʴʜʦʤ. ɹʨʠʪʥʝʚʫ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʫʜʘʣʦʩʴ 

ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʦ ʤʦʨʶ ʚʦ ʣʴʜʘʭ, ʢʦʛʜʘ ʧʣʘʚʘʥʠʝ ʦʙʳʯʥʳʭ ʩʫʜʦʚ ʥʝ-

ʚʦʟʤʦʞʥʦ. ɺʝʩʥʦʡ 1864 ʛʦʜʘ ʚ çʂʨʦʥʰʪʘʜʩʢʦʤ ʚʝʩʪʥʠʢʝè ̄43-45 ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʯʠʪʘʪʴ: 

çɹʦʣʴʰʦʝ ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʫʙʣʠʢʠ, ʞʝʣʘʶʱʝʡ ʝʭʘʪʴ ʚ ʇʝʪʝʨʙʫʨʛ, ʠ ʜʣʷ ʧʨʠʝʟʞʘʶʱʠʭ ʦʪ-

ʪʫʜʘ ʜʦʩʪʘʚʣʷʝʪ ʚʠʥʪʦʚʦʡ ʧʘʨʦʭʦʜ çʇʘʡʣʦʪè ʧʦʯʝʪʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ɹʨʠʪʥʝʚʘ, ʢʦʪʦʨʳʡ 

ʭʦʜʠʪ ʝʞʝʜʥʝʚʥʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʦʪʢʨʳʪʠʷ ʥʘʚʠʛʘʮʠʠ ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ ʩ ʧʘʩʩʘʞʠʨʘʤʠ ʚ 

ʆʨʘʥʠʝʥʙʘʫʤ, ʘ ʠʤʝʥʥʦ ʚ 8, 12 ʠ 3 ʯʘʩʘè. ʉ.ʆ. ʄʘʢʘʨʦʚ ʚ ʢʥʠʛʝ çɽʨʤʘʢ ʚʦ ʣʴʜʘʭè ʧʠʩʘʣ ʦ 
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çʇʘʡʣʦʪʝè: çʕʪʦʪ ʤʘʣʝʥʴʢʠʡ ʧʘʨʦʭʦʜʠʢ ʩʜʝʣʘʣ ʪʦ, ʯʪʦ ʢʘʟʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ - ʦʥ ʨʘʩ-

ʰʠʨʠʣ ʚʨʝʤʷ ʥʘʚʠʛʘʮʠʠ ʦʩʝʥʶ ʠ ʚʝʩʥʦʡ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ. 

 ɺʩʢʦʨʝ ʚ ʧʦʤʦʱʴ çʇʘʡʣʦʪʫè ɹʨʠʪʥʝʚʳʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʫʞʝ ʩʧʝʮʠʘʣʴʥʳʡ ʣʝʜʦʢʦʣ 

çɹʦʡè, ʘ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʆʨʘʥʠʝʥʙʘʫʤʩʢʘʷ ʢʦʤʧʘʥʠʷ ʧʦʩʪʨʦʠʣʘ ʜʚʘ ʣʝʜʦʢʦʣʘ ʧʦ 250 

ʣ.ʩ. çʃʫʥʫè ʠ çɿʘʨèʁ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʦʙʱʝʥʠʝ ʂʨʦʥʰʪʘʜʪʘ ʩ ʤʘʪʝʨʠʢʦʤ ʩʜʝʣʘʣʦʩʴ ʚʧʦʣʥʝ 

ʦʙʝʩʧʝʯʝʥʥʳʤ. ɺʩʝ ʵʪʠ ʣʝʜʦʢʦʣʳ ʠʤʝʣʠ ʦʩʦʙʫʶ ʬʦʨʤʫ ʥʦʩʘ: ʫ ʥʠʭ ʙʘʣ ʥʘʢʣʦʥʥʳʡ ʬʦʨ-

ʰʪʝʚʝʥʴ ʠ ʢʣʠʥʦʦʙʨʘʟʥʳʝ ʰʧʘʥʛʦʫʪʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ ʚʭʦʜʠʣʠ ʥʘ ʣʝʜ ʩʚʦʠʤ ʥʦʩʦʤ ʠ 

ʧʨʦʜʘʚʣʠʚʘʣʠ ʝʛʦ ʪʷʞʝʩʪʴʶ ʢʦʨʧʫʩʘ. ʋʩʧʝʰʥʘʷ ʨʘʙʦʪʘ ʣʝʜʦʢʦʣʦʚ çʇʘʡʣʦʪè ʠ çɺʦʡè ʧʨʠ-

ʚʣʝʢʣʘ ʚʥʠʤʘʥʠʝ ʩʫʜʦʩʪʨʦʠʪʝʣʝʡ ʟʘ ʛʨʘʥʠʮʝʡ. ʇʦʩʤʦʪʨʝʪʴ ʥʘ ʨʘʙʦʪʫ ʙʨʠʪʥʝʚʩʢʠʭ ʣʝʜʦ-

ʢʦʣʦʚ ʧʨʠʝʟʞʘʣʠ ʛʘʤʙʫʨʛʩʢʠʝ ʤʦʨʷʢʠ. 

ɺ 1871 ʛʦʜʫ ʚ ɽʚʨʦʧʝ ʙʳʣʘ ʦʯʝʥʴ ʩʫʨʦʚʘʷ ʟʠʤʘ. ɺʭʦʜʳ ʚ ʧʦʨʪʳ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ 

ʟʘʤʝʨʟʣʠ, ʠ ʵʪʦ ʧʨʠʦʩʪʘʥʦʚʠʣʦ ʩʫʜʦʭʦʜʩʪʚʦ. ɺ ɻʘʤʙʫʨʛʝ ʙʳʣ ʦʙʲʷʚʣʝʥ ʢʦʥʢʫʨʩ ʥʘ ʣʫʯʰʠʡ 

ʧʨʦʝʢʪ ʣʝʜʦʢʦʣʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʠʤʥʝʡ ʥʘʚʠʛʘʮʠʠ ʥʘ ʨ. ʕʣʴʙʝ. ʅʘ ʢʦʥʢʫʨʩ ʙʳʣʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʚʩʝʛʦ 24 ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʧʨʦʝʢʪʦʚ. ʇʝʨʚʘʷ ʧʨʝʤʠʷ ʙʠʣʘ ʧʨʠʩʫʞʜʝʥʘ 

ʛʘʤʙʫʨʛʩʢʦʤʫ ʠʥʞʝʥʝʨʫ ʌ.ɽ. ʐʪʝʡʥʛʘʫʟʫ. ʐʪʝʡʥʛʘʫʟʦʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʝʨʪʝʞʠ 

ʙʨʠʪʥʝʚʩʢʦʛʦ çʇʘʡʣʦʪʘè, ʢʦʪʦʨʥʝ ʙʳʣʠ ʢʫʧʣʝʥʳ ʥʝʤʮʘʤʠ ʚʦ ʚʨʝʤʷ ʧʦʝʟʜʢʠ ʚ ʂʨʦʥʰʪʘʜʪ 

ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʨʘʙʦʪʦʡ çʇʘʡʣʦʪʘè. ʇʦ ʧʨʦʝʢʪʫ ʐʪʝʡʥʛʘʫʟʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʣʝʜʦʢʦʣ  

çɸʡʩʙʨʝʭʝʨ 1è.ʕʪʦʪ ʣʝʜʦʢʦʣ ʧʨʦʨʘʙʦʪʘʣ ʧʦʯʪʠ ʩʪʦʣʝʪʠʝ ʚ ɻʘʤʙʫʨʛʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɸʡʩ-

ʬʫʢʩè.  

çɸʡʩʙʨʝʭʝʨ Iè ʷʚʠʣʩʷ ʧʝʨʚʳʤ ʣʝʜʦʢʦʣʦʤ ʛʘʤʙʫʨʛʩʢʦʛʦ ʪʠʧʘ, ʧʦʣʫʯʠʚʰʠʤ ʚʩʢʦʨʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɽʚʨʦʧʝ. ɺ ɻʝʨʤʘʥʠʠ ʩ 1871 ʛ. ʧʦ 1898 ʛ. ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʦʢʦʣʦ 

30 ʣʝʜʦʢʦʣʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʨʝʜʥʘʟʥʘʯʘʣʦʩʴ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʩʢʨʳʪʠʷ ʚʝʩʥʦʡ 

ʨʝʢ ʕʣʴʙʳ, ɺʠʩʣʳ, ʆʜʝʨʘ ʠ ʜʨ. 

ɺ 1891ʛ. ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʙʳʣ ʧʦʩʪʨʦʝʥ ʣʝʜʦʢʦʣ ʜʣʷ ʛ. ʅʠ-

ʢʦʣʘʝʚʘ, ʢʦʪʦʨʳʡ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʩ ʛ. ʅʠʢʦʣʘʝʚʳʤ ʢʨʫʛʣʳʡ ʛʦʜ. 

ɺ 1892 ʛ. ʄʦʨʩʢʦʝ ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʦʩʪʨʦʠʣʦ ʣʝʜʦʢʦʣ ʜʣʷ ʛ. ɺʣʘʜʠʚʦʩʪʦʢʘ, ʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʟʜʥʝʝ ʜʣʷ ʪʦʛʦ ʞʝ ʧʦʨʪʘ ʙʳʣ ʟʘʢʘʟʘʥ ʝʱʝ ʦʜʠʥ ʣʝʜʦʢʦʣ. ɺ 1891 ʛ. ʈʦʩʩʠʷ ʜʣʷ ʌʠʥʩʢʦʛʦ 

ʧʦʨʪʘ ɻʘʥʛʝ ʧʨʠʦʙʨʝʣʘ ʚ ʐʚʝʮʠʠ ʣʝʜʦʢʦʣ çʄʫʨʪʘʡʘè ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 824 ʪ. ʠ ʤʦʱʥʦ-

ʩʪʴʶ 1233 ʣ.ʩ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʷʚʠʣʘ ʨʷʜ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʛʘʤʙʫʨʛʩʢʠʭ ʣʝʜʦʢʦʣʦʚ. ʕʪʠ ʣʝʜʦʢʦʣʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʨʘʙʦʪʘʣʠ ʚ 

ʛʣʘʜʢʦʤ ʨʦʚʥʦʤ ʣʴʜʫ ʙʝʟ ʙʦʣʴʰʦʛʦ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʙʝʟ ʪʦʨʦʩʠʩʪʳʭ ʥʘʛʨʦʤʦʞʜʝʥʠʡ. 
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ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʣʴʜʫ ʩʥʝʛʘ, ʦʩʦʙʝʥʥʦ ʤʦʢʨʦʛʦ, ʣʝʜʦʢʦʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʩʠʣʴʥʦ ʧʦʥʠ-

ʞʘʣʘʩʴ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʪʨʝʥʠʷ ʣʦʞʢʦʦʙʨʘʟʥʦʛʦ ʥʦʩʘ ʧʨʠ ʚʧʦʣʟʘʥʠʠ ʝʛʦ ʥʘ ʣʝʜ. 

ʂʦʣʝʩʥʳʝ ʧʘʨʦʭʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʈʦʩʩʠʠ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ. ɺʧʝʨʚʳʝ ʵʪʦ 

ʧʨʦʠʟʦʰʣʦ ʟʠʤʦʡ 1866 ʛʦʜʘ, ʢʦʛʜʘ ʢʦʣʝʩʥʳʡ ʧʘʨʦʭʦʜ çɼʚʠʥʘè ʧʨʦʚʝʣ ʯʝʨʝʟ 7-ʠ ʤʠʣʴʥʫʶ 

ʣʝʜʦʚʫʶ ʧʝʨʝʤʳʯʢʫ ʚ ʛʘʚʘʥʴ ʂʨʦʥʰʪʘʜʪʘ ʘʥʛʣʠʡʩʢʫʶ ʰʭʫʥʫ çʈʝʛʘʣʠʷè [95]. 

ʇʝʨʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʣʝʜʦʢʦʣ ʧʦʷʚʠʣʩʷ ʚ 1866 ʛʦʜʫ. ʀʤ ʩʪʘʣʘ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʘʷ ʢʘ-

ʥʦʥʝʨʩʢʘʷ ʣʦʜʢʘ ʨʦʩʩʠʡʩʢʦʛʦ ʠʤʧʝʨʘʪʦʨʩʢʦʛʦ ʬʣʦʪʘ çʆʧʳʪè ʧʦʩʪʨʦʡʢʠ 1862 ʛʦʜʘ (ʂʩʪʘʪʠ, 

ʦʥʘ ʙʳʣʘ ʧʝʨʚʳʤ ʨʫʩʩʢʠʤ ʥʘʜʚʦʜʥʳʤ ʙʦʝʚʳʤ ʢʦʨʘʙʣʝʤ ʠʟ ʞʝʣʝʟʘ, ʘ ʪʘʢʞʝ ʧʝʨʚʳʤ ʙʨʦʥʝ-

ʥʦʩʮʝʤ ʚ ʈʦʩʩʠʠ). ʕʪʦʪ ʣʝʜʦʢʦʣ ʙʳʣ ʩʦʟʜʘʥ ʩʦʛʣʘʩʥʦ ʠʜʝʝ ʠʥʞʝʥʝʨʘ ʅ.ʃ. ʕʡʣʝʨʘ. ʆʥ ʧʨʝʜ-

ʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʙʫʢʩʠʨʦʚʢʠ ʩʫʜʦʚ ʚ ʚʝʩʝʥʥʠʭ ʠ ʦʩʝʥʥʠʭ ʣʴʜʘʭ. ɺ 1866 ʛʦʜʫ ʚ ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʝ ʥʘ ʟʘʚʦʜʝ ʂʘʨʨʘ ʠ ʄʘʢʬʝʨʩʦʥʘ (ʥʳʥʝ ɹʘʣʪʠʡʩʢʠʡ ʟʘʚʦʜ) ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʝʨʝʦʙʦ-

ʨʫʜʦʚʘʥʠʝ ʢʘʥʦʥʝʨʩʢʦʡ ʣʦʜʢʠ çʆʧʳʪè, ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 270 ʪ, ʤʦʱʥʦʩʪʴʶ 200 ʣ.ʩ., ʩʢʦ-

ʨʦʩʪʴʶ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ 8,5 ʫʟʣʦʚ ʚ ʛʠʨʝʚʦʤʠʥʥʳʡ ʣʝʜʦʢʦʣ çʆʧʳʪ-ʣʝʜʦʢʦʣè, ʢʦʪʦʨʳʡ ʙʳʣ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʬʦʨʩʠʨʦʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʩʧʣʦʰʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʪʦʣʱʠʥʦʡ 

ʥʝ ʙʦʣʝʝ 0,15 ʤ.  

ɺ ʥʘʯʘʣʝ ʟʠʤʳ 1866/1867 ʛʦʜʘ ʩʫʜʥʦ çʆʧʳʪ-ʣʝʜʦʢʦʣè ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ ʚ ʨʘʙʦʪʝ. 9 

ʥʦʷʙʨʷ, ʚʳʡʜʷ ʠʟ ʂʨʦʥʰʪʘʜʪʘ, ʩ ʧʦʤʦʱʴʶ ʤʦʱʥʦʩʪʠ ʤʘʰʠʥʳ ʠ ʤʦʣʦʪʦʚ ʦʥʦ ʧʨʦʜʚʠʥʫ-

ʣʦʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʤ, ʧʨʠʯʝʤ ʣʝʜ ʠʤʝʣ ʪʦʣʱʠʥʫ 0,20-0,25 ʤ. ɿʘʪʝʤ ʚʩʪʨʝʪʠʣʩʷ ʪʦʨʦ-

ʩʠʩʪʳʡ ʣʝʜ ʪʦʣʱʠʥʦʡ ʜʦ 2 ʤ, ʚ ʢʦʪʦʨʦʤ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥ ʩʫʜʥʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʟʘʩʪʨʷʣʦ. ʉ ʪʨʫʜʦʤ ʩʥʷʚʰʠʩʴ ʩ ʣʴʜʠʥʳ, çʆʧʳʪ-ʣʝʜʦʢʦʣè ʚʝʨʥʫʣʩʷ ʚ ʛʘʚʘʥʴ ʂʨʦʥ-

ʰʪʘʜʪʘ, ʧʨʦʜʝʣʘʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʢʘʥʘʣ ʜʣʠʥʦʡ ʦʢʦʣʦ 300 ʤ [95]. 

ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʧʝʨʚʳʤ ʨʫʩʩʢʠʤ ʣʝʜʦʢʦʣʴʥʳʤ ʙʫʢʩʠʨʦʤ ʥʘ ɹʘʣʪʠʢʝ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ çɻʝʨʢʫʣʝʩè, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ʐʚʝʮʠʠ ʚ 1884 ʛʦʜʫ. ʂʘʢ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ, ʪʘʢ ʠ ʧʦ 

ʦʙʚʦʜʘʤ ʢʦʨʧʫʩʘ ʦʥ ʥʘʜʦʣʛʦ ʦʧʨʝʜʝʣʠʣ ʪʠʧ ʧʦʜʦʙʥʳʭ ʩʫʜʦʚ ʜʣʷ ʙʘʣʪʠʡʩʢʠʭ ʧʦʨʪʦʚ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʩʫʜʦʚ, ʨʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʚʰʠʭ ʣʝʜʦʢʦʣʴʥʳʝ ʬʫʥʢʮʠʠ ʥʘ ʏʝʨʥʦʤ 

ʤʦʨʝ, ʩʪʘʣ çʇʦʣʝʟʥʳʡè. ʕʪʦʪ ʤʦʨʩʢʦʡ ʙʫʢʩʠʨ ï ʣʝʜʦʢʦʣ - ʩʧʘʩʘʪʝʣʴ ʜʣʷ ʛ. ʆʜʝʩʩʳ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʚ 1887 ʛʦʜʫ ʘʥʛʣʠʡʩʢʦʡ ʬʠʨʤʦʡ çʃʝʩʣʠ ʠ ʢʦʤʧʘʥʠʷè ʚ ʅʴʶʢʘʩʪʣʝ. ʅʦʩʦʚʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʩʫʜʥʘ ʠʤʝʣʦ ʬʦʨʤʫ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʫʶ ʜʣʷ ʨʝʟʢʠ ʣʴʜʘ. çʇʦʣʝʟʥʳʡè ʠʤʝʣ ʜʣʠʥʫ 

46,2 ʤ, ʤʦʱʥʦʩʪʴ ʧʘʨʦʚʦʡ ʤʘʰʠʥʳ 720 ʣ.ʩ., ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʝʤʫ ʨʘʟʚʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʥʘ 

ʯʠʩʪʦʡ ʚʦʜʝ 12 ʫʟʣʦʚ. çʇʦʣʝʟʥʳʡè ʙʳʣ ʦʙʦʨʫʜʦʚʘʥ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʠʬʬʝʨʝʥʪʥʳʤʠ ʮʠ-

ʩʪʝʨʥʘʤʠ, ʧʦʟʚʦʣʷʚʰʠʤʠ ʠʟʤʝʥʷʪʴ ʦʩʘʜʢʫ ʥʦʩʦʤ ʠ ʢʦʨʤʦʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 
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ʨʘʙʦʪʳ ʚʦ ʣʴʜʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ, ʝʩʣʠ ʢʨʝʥʦ-

ʚʘʥʠʷ ʦʢʘʟʳʚʘʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɺ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ 19 ʚʝʢʘ ʨʫʩʩʢʠʡ ʠʥʞʝʥʝʨ ʈ.ʀ.ʈʫʥʝʙʝʨʛ ʧʦʜʥʷʣ ʚʦʧʨʦʩ ʦʙ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʙʚʦʜʦʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʤʦʨʩʢʠʭ ʣʝʜʦʢʦʣʦʚ. ʆʥ ʨʘʪʦʚʘʣ ʟʘ ʪʦ, 

ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʥʘʢʣʦʥ ʙʘʪʦʢʩʦʚ, ʚʳʜʚʠʥʫʪʴ ʚʧʝʨʝʜ ʬʦʨʰʪʝʚʝʥʴ, ʧʨʠʤʝʥʠʪʴ V-ʦʙʨʘʟʥʳʝ 

ʦʯʝʨʪʘʥʠʷ ʚʘʪʝʨʣʠʥʠʠ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ. ʇʦ ʝʛʦ ʨʘʩʯʝʪʘʤ ʜʘʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʤʦʛʣʘ ʦʙʝʩʧʝʯʠʪʴ ʣʝʜʦʢʦʣʫ ʫʚʝʣʠʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʩʠʣʠʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 1,5 ʨʘʟʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʨʘʟʨʫʰʘʪʴ ʣʝʜ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʳ [259]. 

ʇʝʨʚʳʤ ʣʝʜʦʢʦʣʦʤ ʪʘʢʦʛʦ ʪʠʧʘ ʩʪʘʣʦ ʜʘʪʩʢʦʝ ʩʫʜʥʦ çʉʣʝʡʧʝʨè, ʧʦʩʪʨʦʝʥʥʦʝ ʚ ʂʦ-

ʧʝʥʛʘʛʝʥʝ ʚ 1895 ʛʦʜʫ [139]. ʕʪʦ ʙʳʣ ʣʝʜʦʢʦʣ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 2000 ʪ, ʜʣʠʥʦʡ 50,6 ʤ, ʰʠ-

ʨʠʥʦʡ 12,2 ʤ, ʦʩʘʜʢʦʡ ʥʦʩʦʤ 3,9 ʤ, ʦʩʘʜʢʦʡ ʢʦʨʤʦʡ 5,4 ʤ, ʚʳʩʦʪʦʡ ʙʦʨʪʘ 6,7 ʤ, ʤʦʱʥʦʩʪʴʶ 

2600 ʣ.ʩ., ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʝʤʫ ʨʘʟʚʠʚʘʪʴ ʩʢʦʨʦʩʪʴ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ 13 ʫʟʣʦʚ [95]. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʷ ʠʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʠʟʦʙʨʝʪʝʥʠʝ ʥʝʤʝʮʢʦʛʦ 

ʠʥʞʝʥʝʨʘ ɺʠʜʝʨʤʘʥʘ, ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʛʦ ʠʤ ʚ 90-ʭ ʛʦʜʘʭ 19 ʚʝʢʘ ʚ ɻʝʨʤʘʥʠʠ. ʀʟʦʙʨʝʪʝʥʠʝ 

ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʝʜʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʫʜʥʘ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʩʪʘʚʠʪʴ ʩʧʝʮʠʘʣʴʥʳʡ 

ʧʦʥʪʦʥ ʩ ʣʳʞʝʦʙʨʘʟʥʳʤ ʥʦʩʦʤ. ɺ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʧʦʥʪʦʥʘ ʙʳʣ ʩʜʝʣʘʥ ʚʳʨʝʟ, ʚ ʢʦʪʦʨʳʡ 

ʚʭʦʜʠʣ ʥʦʩ ʩʫʜʥʘ. ʇʦʥʪʦʥ ʧʨʠʢʨʝʧʣʷʣʩʷ ʢ ʩʫʜʥʫ ʮʝʧʷʤʠ. ɺʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʧʦʥʪʦʥ ʚʧʦʣ-

ʟʘʣ ʥʘ ʣʝʜ ʠ ʜʘʚʠʣ ʝʛʦ ʩʚʦʠʤ ʚʝʩʦʤ. ʆʥ ʙʳʣ ʥʘʟʚʘʥ ʙʘʰʤʘʢʦʤ ɺʠʜʝʨʤʘʥʘ. ʀʩʧʳʪʘʥʠʷ 

ʵʪʦʛʦ ʙʘʰʤʘʢʘ ʦʧʠʩʘʥʳ ɺʦʡʪʢʦʚʠʯʝʤ [95]. ʇʝʨʚʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ɹʘʣʪʠʡʩʢʦʤ 

ʤʦʨʝ ʫ ʌʣʝʥʩʙʫʨʛʘ. ɺʧʝʨʝʜʠ ʚʠʥʪʦʚʦʛʦ ʧʘʨʦʭʦʜʘ ʤʦʱʥʦʩʪʴʶ 250 ʣ.ʩ. ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʙʘʰ-

ʤʘʢ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ: ʜʣʠʥʘ 22,86ʛ., ʰʠʨʠʥʘ-13,71 ʤ. ʠ ʦʩʘʜʢʘ 1,88 ʤ. ʇʨʠ 

ʨʘʙʦʪʝ ʤʘʰʠʥ ʧʘʨʦʭʦʜʘ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʧʘʨʦʭʦʜ ʩ ʙʘʰʤʘʢʦʤ ʭʦʜʦʤ ʰʝʣ ʚʦ ʣʴʜʫ 

ʪʦʣʱʠʥʦʡ 29 ʩʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 3,5 ʢʤ/ʯʘʩ. ʇʨʠ ʙʦʣʴʰʝʡ ʪʦʣʱʠʥʝ ʧʘʨʦʭʦʜ 

ʚʳʥʫʞʜʝʥ ʙʳʣ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ, ʦʪʭʦʜʠʪʴ ʥʘʟʘʜ ʠ ʙʨʘʪʴ ʧʨʝʧʷʪʩʪʚʠʝ ʩ ʨʘʟʙʝʛʘ. ʇʦʣʦʞʠʚ 

ʨʫʣʴ ʥʘ ʙʦʨʪ, ʧʘʨʦʭʦʜ ʚʦ ʣʴʜʫ ʪʦʣʱʠʥʦʡ 22 ʩʤ ʦʧʠʩʘʣ ʜʫʛʫ ʨʘʜʠʫʩʦʤ ʦʢʦʣʦ 430 ʤ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ 2,5 ʠʤ/ʯʘʩ. ɺʪʦʨʦʝ ʠʩʧʳʪʘʥʠʝ ʙʘʰʤʘʢʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʫ ʛ. ʂʝʥʠʛʩʙʝʨʛʘ ʧʘʨʦʭʦ-

ʜʦʤ ʚ 500 ʣ.ʩ. ɺ ʵʪʦʤ ʦʧʳʪʝ ʧʘʨʦʭʦʜ ʩ ʙʘʰʤʘʢʦʤ ʰʝʣ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ ʚʦ ʣʴʜʫ ʪʦʣʱʠʥʦʡ 

35 ʩʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 2,5 ʢʤ/ʯʘʩ. ɹʦʣʝʝ ʪʦʣʩʪʳʡ ʣʝʜ ʧʘʨʦʭʦʜ ʧʨʦʙʠʚʘʣ ʩ ʨʘʟʙʝʛʘ. ʂʘʥʘʣ ʟʘ 

ʧʘʨʦʭʦʜʦʤ ʩ ʙʘʰʤʘʢʦʤ ʙʳʣ ʩʦʚʝʨʰʝʥʥʦ ʧʨʷʤ, ʘ ʢʨʘʷ ʝʛʦ ʥʝ ʠʤʝʣʠ ʦʩʪʨʳʭ ʚʳʩʪʫʧʦʚ, ʢʘ-

ʢʠʝ ʟʘ ʦʙʳʯʥʳʤʠ ʣʝʜʦʢʦʣʘʤʠ ʠʤʝʶʪ ʤʝʩʪʦ. ʇʦʩʣʝ ʫʩʧʝʰʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʙʘʰʤʘʢʦʚ. ʆʜʥʘʢʦ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʘʰʤʘʢʠ ɺʠʜʝʨʤʘʥʘ ʥʝ 
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ʧʦʣʫʯʠʣʠ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʧʘʨʦʭʦʜʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʙʘʰʤʘʢʦʤ, ʙʳʣʠ ʙʝʩʧʦʤʦʱʥʳ ʚ 

ʪʦʨʦʩʘʭ ʠ ʟʘʪʦʨʘʭ. 

ɺ 1894 ʛ. ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʠ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʥʝʧʨʝʨʳʚʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʣʝʪʦʤ 

ʠ ʟʠʤʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʧʨʘʚʳ ʯʝʨʝʟ ʨʝʢʫ ɺʦʣʛʫ ʫ ʛ. ʉʘʨʘʪʦʚʘ ʙʳʣʠ ʟʘʢʘʟʘʥʳ ʚ 

ɸʥʛʣʠʠ ʜʚʘ ʩʫʜʥʘ: ʦʜʥʦ - ʧʘʨʦʤ çʉʘʨʘʪʦʚʩʢʘʷ ʧʝʨʝʧʨʘʚʘè ʠ ʜʨʫʛʦʝ - ʣʝʜʦʢʦʣ ʧʦʜ ʥʘʟʚʘ-

ʥʠʝʤ çʉʘʨʘʪʦʚʩʢʠʡ ʣʝʜʦʢʦʣè.  

çʉʘʨʘʪʦʚʩʢʠʡ ʣʝʜʦʢʦʣè ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʢʦʧʣʝʥʥʳʤ ʢ ʪʦʤʫ ʚʨʝ-

ʤʝʥʠ ʦʧʳʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ ʚ ʨʝʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʃʝʜʦʢʦʣ ʠʤʝʣ ʧʦʣʦʛʠʡ, ʩʠʣʴʥʦ 

ʫʢʨʝʧʣʝʥʥʦʡ ʥʦʩ, ʙʳʣ ʦʙʦʨʫʜʦʚʘʥ ʜʚʫʤʷ ʛʨʝʙʥʳʤʠ ʚʠʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʙʠʣʠ ʫʛʣʫʙʣʝʥʳ ʧʦʜ 

ʚʦʜʫ. ʉʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʘʪʦʢʩʦʚ ʢ ʛʦʨʠʟʦʥʪʫ ʙʳʣ ʨʘʚʝʥ 40Á, ʰʧʘʥʛʦʫʪʳ ʥʦʩʦʚʦʡ ʯʘ-

ʩʪʠ ʙʠʣʠ ʜʦʚʦʣʴʥʦ ʦʩʪʨʳʤʠ - ʫʛʦʣ ʥʘʢʣʦʥʘ ʠʭ ʢ ʛʦʨʠʟʦʥʪʫ ʙʳʣ ʦʢʦʣʦ 600. 

ʃʝʜʦʢʦʣ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʫʩʧʝʰʥʦ ʦʙʝʩʧʝʯʠʚʘʣ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʧʨʘʚʳ. ʈʘʙʦʪʘ ʝʛʦ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʣʝʜʦʩʪʘʚʘ 

ʧʘʨʦʤ ʩʦʚʝʨʰʘʣ ʩʚʦʠ ʨʝʡʩʳ ʟʘ ʣʝʜʦʢʦʣʦʤ. ʂʘʥʘʣ, ʥʘʤʝʯʝʥʥʳʡ ʩ ʦʩʝʥʠ, ʩʣʫʞʠʣ ʦʙʳʯʥʦ 

ʚʩʶ ʟʠʤʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʯʘʩʪʦʝ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ, ʢʘʥʘʣ ʵʪʦʪ ʥʝ ʙʳʣ ʩʦʚʝʨʰʝʥʥʦ ʯʠʩʪʳʤ, 

ʘ ʙʳʣ ʟʘʧʦʣʥʝʥ ʤʘʩʩʦʡ ʤʝʣʢʦʙʠʪʦʛʦ ʣʴʜʘ. ɺ ʩʠʣʴʥʳʝ ʤʦʨʦʟʳ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʛʦ ʣʴʜʘ 

ʥʘʩʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʯʪʦ ʪʦʣʱʠʥʘ ʝʛʦ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʣʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʥʘʣʘ ʥʝ-

ʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. ʕʪʦ ʟʘʩʪʘʚʣʷʣʦ ʨʘʩʰʠʨʷʪʴ ʢʘʥʘʣ, ʯʪʦ ʜʝʣʘʣʦʩʴ ʟʘ ʩʯʝʪ ʦʙʣʘʤʳʚʘʥʠʷ ʚʝʨʭ-

ʥʝʡ ʝʛʦ ʢʨʦʤʢʠ. ʊʦʣʱʠʥʘ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʨʘʡʦʥʝ ʧʝʨʝʧʨʘʚʳ ʜʦʩʪʠʛʘʣʘ ʚ ʢʦʥʮʝ ʥʘʠʙʦ-

ʣʝʝ ʩʫʨʦʚʳʭ ʟʠʤ 55-60 ʩʤ. ʊʘʢʦʡ ʣʝʜ ʣʝʜʦʢʦʣ ʣʦʤʘʣ ʩ ʨʘʟʙʝʛʘ, ʭʦʜʦʤ ʣʝʜʦʢʦʣ ʤʦʛ ʣʦʤʘʪʴ 

ʣʝʜ ʪʦʣʱʠʥʦʡ 20-25 ʩʤ. ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ ʙʳʣʘ ʦʢʦʣʦ 5-6 ʢʤ/ʯʘʩ. 

ʇʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ɸʥʛʣʠʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʜʚʘ ʩʫʜʥʘ ʜʣʷ ɹʘʡʢʘʣʴʩʢʦʡ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʧʨʘʚʳ: ʣʝʜʦʢʦʣʴʥʳʡ ʧʘʨʦʤ çɹʘʡʢʘʣè ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 4200 ʪ ʠ ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʳʡ ʦʜʥʦʚʠʥʪʦʚʦʡ ʣʝʜʦʢʦʣ çɸʥʛʘʨʘè ʤʦʱʥʦʩʪʴʶ 1500 ʣ.ʩ. ʕʪʠ ʩʫʜʘ ʫʩʧʝʰʥʦ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʩʦʦʙʱʝʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʥʘ ʦʟʝʨʝ 

ɹʘʡʢʘʣ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʧʨʠ ʠʭ ʧʦʩʪʨʦʡʢʝ. ʂʘʥʘʜʩʢʠʡ ʧʨʦʬʝʩʩʦʨ ɹʘʨʥʝʩ ʚ ʩʚʦʝʡ 

ʢʥʠʛʝ çʃʝʜʦʪʝʭʥʠʢʘè ʧʠʩʘʣ ʦʙ ʵʪʠʭ ʩʫʜʘʭ: ç...ɺ ʪʝʯʝʥʠʝ ʪʝʭ ʟʠʤ, ʢʦʛʜʘ ʵʪʦʪ ʦʛʨʦʤʥʳʡ 

ʣʝʜʦʢʦʣ çɹʘʡʢʘʣè ʙʳʣ ʚ ʨʘʙʦʪʝ, ʦʥ ʜʦʢʘʟʘʣ, ʯʪʦ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʦʦʙʱʝʥʠʝ ʧʨʠ ʪʨʫʜʥʦʩʪʷʭ ʧʣʘʚʘʥʠʷ ʚʦ ʣʴʜʘʭ ʜʦʪʦʣʝ ʥʝʚʠʜʘʥʥʳʭ ʠ ʧʦʵʪʦʤʫ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝ ʫʯʪʝʥʥʳʭ ʧʨʠ ʝʛʦ ʧʦʩʪʨʦʡʢʝè. 
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ʂ ʢʦʥʮʫ 90-ʭ ʛʦʜʦʚ 19 ʚʝʢʘ ʈʦʩʩʠʷ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʚʦ ʚʩʝʭ ʟʘʤʝʨʟʘʶʱʠʭ ʧʦʨʪʘʭ 

ʠʤʝʣʠ ʣʝʜʦʢʦʣʳ. ɺʩʝ ʵʪʠ ʣʝʜʦʢʦʣʳ ʙʳʣʠ ʥʝʙʦʣʴʰʠʤʠ, ʩʨʝʜʠ ʥʠʭ ʥʝ ʙʳʣʦ ʪʘʢʠʭ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʙʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʪʢʨʳʪʦʤ ʤʦʨʝ. 

ʆʩʪʨʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʗʧʦʥʠʠ, ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʦʤʳʚʘʝʪʩʷ ʟʘʤʝʨʟʘʶʱʠʤʠ 

ʤʦʨʷʤʠ, ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʫʜʦʚ ʫʩʪʦʡʯʠ-

ʚʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʘʡʦʥʘʤʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʟʠʤʥʝʝ 

ʚʨʝʤʷ. ʇʝʨʚʳʡ ʠʟʚʝʩʪʥʳʡ ʦʧʳʪ ʗʧʦʥʠʠ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ 

1904 ʛʦʜʫ, ʢʦʛʜʘ ʜʚʘ ʦʜʥʦʪʠʧʥʳʭ ʧʘʨʦʤʥʳʭ ʩʫʜʥʘ çIki Maruè ʠ çTsushima Maruè, ʧʨʠʥʘʜ-

ʣʝʞʘʱʠʝ ʋʧʨʘʚʣʝʥʠʶ ʅʘʮʠʦʥʘʣʴʥʦʡ ɾʝʣʝʟʥʦʡ ɼʦʨʦʛʠ ʗʧʦʥʠʠ, ʢʫʨʩʠʨʦʚʘʣʠ ʤʝʞʜʫ 

Wakkanai - ʩʘʤʳʤ ʩʝʚʝʨʥʳʤ ʧʦʨʪʦʤ ʦʩʪʨʦʚʘ Hokkaido ʠ ʦʩʪʨʦʚʦʤ Ohdomari (ʂʦʨʩʘʢʦʚ) ʥʘ 

ʉʘʭʘʣʠʥʝ. ʕʪʠ ʩʫʜʘ ʠʤʝʣʠ ʜʣʠʥʫ 79 ʤ, ʚʦʜʦʠʟʤʝʱʝʥʠʝ - 1628 ʪ, ʤʦʱʥʦʩʪʴ - 2422 ʣ.ʩ. ɺ 

ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʜʣʷ ʚʦʝʥʥʦ-ʤʦʨʩʢʠʭ ʩʠʣ ʙʳʣ ʧʦʩʪʨʦʝʥ ʧʝʨʚʳʡ ʚ ʗʧʦʥʠʠ ʣʝʜʦʢʦʣ 

çOhdomariè, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 60,95 ʤ, ʚʦʜʦʠʟʤʝʱʝʥʠʝ - 2300 ʪ, ʤʦʱʥʦʩʪʴ -  4000 

ʣ.ʩ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʢ ʥʘʯʘʣʫ 20 ʚʝʢʘ ʠʜʝʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʜʦʚ ʜʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʣʴʜʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩʝʚʝʨʥʦʛʦ ʧʦ-

ʣʫʰʘʨʠʷ. ʉʐɸ, ʈʦʩʩʠʷ, ɻʝʨʤʘʥʠʷ, ɼʘʥʠʷ, ʗʧʦʥʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʐʚʝʮʠʷ  ʘʢʪʠʚʥʦ 

ʚʢʣʶʯʠʣʠʩʴ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʩʫʜʦʚ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ çʣʝʜʦʢʦʣʳè. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʧʪʠʤʘʣʴ-

ʥʦʡ ʬʦʨʤʝ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ. ʊʘʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ ɻʝʨʤʘʥʠʠ ʚ 1871 ʛʦʜʫ ʣʝʜʦʢʦʣ 

çʂʦʤʠʪʝè ʠʤʝʣ çʣʦʞʢʦʦʙʨʘʟʥʫʶè ʬʦʨʤʫ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤ ʬʦʨ-

ʰʪʝʚʥʝʤ. ʄʠʜʝʣʝʚʦʝ ʩʝʯʝʥʠʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʦʣʫʢʨʫʛʣʳʤ. ʊʘʢʘʷ ʬʦʨʤʘ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯ-

ʥʦʩʪʠ ʣʝʜʦʢʦʣʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʥʘ ʙʣʠʞʘʡʰʠʝ 

ʯʝʪʚʝʨʪʴ ʚʝʢʘ, ʘ ʩʘʤʠ ʣʝʜʦʢʦʣʳ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʣʝʜʦʢʦʣʘʤʠ çʛʘʤʙʫʨʛʩʢʦʛʦè ʪʠʧʘ. 

ɺ ʉʐɸ, ʥʘ ɺʝʣʠʢʠʭ ʦʟʝʨʘʭ, ʧʦʷʚʠʣʠʩʴ ʣʝʜʦʢʦʣʳ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʣʝʜʦʢʦʣʦʚ çʘʤʝʨʠʢʘʥʩʢʦʛʦè ʪʠʧʘ. ʆʥʠ ʙʳʣʠ ʦʙʦʨʫʜʦʚʘʥʳ ʥʦʩʦ-

ʚʳʤ ʚʠʥʪʦʤ ʠ ʠʤʝʣʠ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʬʦʨʤʫ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ. ʇʝʨʚʳʤʠ ʠʟ ʥʠʭ ʙʳʣʠ 

ʧʘʨʦʭʦʜ çʉʚʷʪʘʷ ʄʘʨʠʷè, ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1893 ʛ. ʠ ʧʘʨʦʤʳ ʜʣʷ ʧʨʦʣʠʚʘ ʄʘʢʢʠʥʘʢ. 

ʆʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʨʦʚʦʝ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʝ ʦʢʘʟʘʣʘ ʧʦʩʪʨʦʡʢʘ ʈʦʩʩʠʝʡ ʚ 

1899ʛ. ʣʝʜʦʢʦʣʘ çɽʨʤʘʢè. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʧʦʩʪʨʦʡʢʫ ʣʝʜʦʢʦʣʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʘʜʤʠʨʘʣʦʤ ʉ.ʆ. ʄʘʢʘʨʦʚʳʤ, ʢʦʪʦʨʳʡ ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʠʣ ʤʘʪʝʨʠʘʣʳ ʦ ʭʘʨʘʢʪʝʨʝ ʠ ʧʨʦʯ-

ʥʦʩʪʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʜʠʮʠʡ ʌ. ʅʘʥʩʝʥʘ ʠ ʅʦʨʜʝʥʰʝʣʴʜʘ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
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ʨʘʩʯʝʪʳ ʢʦʨʘʙʝʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ ɺ.ʀ.ɸʬʘʥʘʩʴʝʚʘ ʠ ʈ.ʀ.ʈʫʥʝʙʝʨʛʘ, ʩʦʚʝʨʰʠʣ ʧʫʪʝʰʝ-

ʩʪʚʠʝ ʚ ʂʘʨʩʢʦʝ ʤʦʨʝ, ʥʘ ɽʥʠʩʝʡ ʠ ʆʙʴ [95]. ʀʜʝʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ, 

ʤʘʰʠʥʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʙʫʢʩʠʨʥʳʭ, ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ, ʘʚʪʦʨ ʜʝʪʘʣʴʥʦ ʧʨʦ-

ʨʘʙʦʪʘʣ ʩʦʚʤʝʩʪʥʦ ʩ ʚʠʜʥʳʤʠ ʫʯʝʥʳʤʠ ʠ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʷʤʠ. ʏʪʦʙʳ ʧʨʠʜʘʪʴ ʢʦʨʧʫʩʫ 

ʙʦʣʴʰʫʶ ʧʨʦʯʥʦʩʪʴ, ʧʘʣʫʙʳ, ʨʘʩʧʦʣʘʛʘʚʰʠʝʩʷ ʧʦ ʧʨʦʝʢʪʫ ʥʠʞʝ ʚʘʪʝʨʣʠʥʠʠ, ʨʝʰʠʣʠ ʩʦ-

ʝʜʠʥʠʪʴ ʩ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʦʡ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ (ʙʦʨʪʦʚʘʷ ʦʙʰʠʚʢʘ ʠʟ ʩʪʘʣʴʥʳʭ 18-ʤʤ 

ʣʠʩʪʦʚ). ʃʝʜʦʚʳʡ ʧʦʷʩ (ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʪʦʣʱʠʥʦʡ 24, ʘ ʚ ʢʦʨʤʦʚʦʡ - 16-18 ʤʤ, ʰʠʨʠʥʦʡ 

ʦʢʦʣʦ 6 ʤ) ʧʝʨʝʢʨʳʚʘʣ ʟʦʥʫ ʧʝʨʝʤʝʥʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʥʘ 650 ʤʤ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ. ʐʧʘʮʠʷ 

610 ʤʤ  ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʫʜʥʘ; ʚ ʨʘʡʦʥʝ ʣʝʜʦʚʦʛʦ ʧʦʷʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠʩʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʰʧʘʥʛʦʫʪʳ. ɺʦʩʝʤʴ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʧʝʨʝʙʦʨʦʢ ʜʝʣʠʣʠ ʣʝʜʦʢʦʣ ʥʘ ʜʝʚʷʪʴ ʛʣʘʚʥʳʭ ʦʪʩʝ-

ʢʦʚ; ʧʦʧʝʨʝʯʥʳʤʠ ʠ ʧʨʦʜʦʣʴʥʳʤʠ ʧʝʨʝʙʦʨʢʘʤʠ ʦʥ ʧʦʜʨʘʟʜʝʣʷʣʩʷ ʥʘ 44 ʦʩʥʦʚʥʳʭ ʦʪʩʝʢʘ. 

ɹʦʨʪʘʤ ʥʠʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʙʳʣ ʧʨʠʜʘʥ ʥʘʢʣʦʥ: ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ 70,̄ ʚ ʢʦʨ-

ʤʦʚʦʡ - 65̄, ʚ ʩʨʝʜʥʝʡ - 20̄ ʢ ʚʝʨʪʠʢʘʣʠ. ʃʝʜʦʢʦʣ ʠʤʝʣ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ: ʚʦʜʦʠʟʤʝʱʝʥʠʝ - 8730ʪ, ʥʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ - 97,5ʤ, ʰʠʨʠʥʘ - 21,6ʤ, ʚʳʩʦʪʘ ʙʦʨʪʘ - 

13ʤ, ʦʩʘʜʢʘ ʧʨʠ ʧʦʣʥʦʤ ʟʘʧʘʩʝ ʫʛʣʷ (3000ʪ) - 7,62ʤ, ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʦʜʥʦʡ ʥʦʩʦʚʦʡ 

ʠ ʪʨʝʭ ʢʦʨʤʦʚʳʭ ʧʘʨʦʚʳʭ ʤʘʰʠʥ ï 10000 ʣ.ʩ. 

çɽʨʤʘʢè ʦʪʣʠʯʘʣʩʷ ʦʪ ʚʩʝʭ ʧʦʩʪʨʦʝʥʥʳʭ ʜʦ ʥʝʛʦ ʣʝʜʦʢʦʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤʠ 

ʛʣʘʚʥʳʤʠ ʨʘʟʤʝʨʝʥʠʷʤʠ ʠ ʤʦʱʥʦʩʪʴʶ, ʯʠʩʣʦʤ ʚʠʥʪʦʚ (ʪʨʠ ʢʦʨʤʦʚʳʭ ʚʠʥʪʘ), ʬʦʨʤʦʡ ʠ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʢʦʨʧʫʩʘ, ʥʘʣʠʯʠʝʤ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ (ʥʘʧʨʠʤʝʨ, ʜʠʬ-

ʬʝʨʝʥʪʥʦ-ʢʨʝʥʦʚʘʷ ʩʠʩʪʝʤʘ, ʙʫʢʩʠʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ). ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ çɽʨʤʘʢè 

ʫʜʘʯʥʦ ʩʦʯʝʪʘʣʘ ʚʳʩʦʢʠʝ ʣʝʜʦʢʦʣʴʥʳʝ ʠ ʣʝʜʦʨʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. ʅʦʩʦʚʳʝ ʰʧʘʥʛʦʫʪʳ ʠʤʝʣʠ 

ʬʦʨʤʫ ʢʣʠʥʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʨʘʟʨʫʰʝʥʠʶ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʚʝʨʪʠʢʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ 

ʠ ʧʝʨʝʤʝʱʝʥʠʶ ʨʘʟʣʦʤʘʥʥʳʭ ʣʴʜʠʥ ʚʜʦʣʴ ʙʦʨʪʦʚ, ʘ ʦʯʝʨʪʘʥʠʷ ʤʠʜʝʣʴ-h ʧʘʥʛʦʫʪʘ ʙʳʣʠ 

ʙʣʠʟʢʠ ʢ ʪʨʘʧʝʮʠʠ. 

29 ʦʢʪʷʙʨʷ 1898ʛ. ʧʝʨʚʳʡ ʘʨʢʪʠʯʝʩʢʠʡ ʣʝʜʦʢʦʣ çɽʨʤʘʢè ʙʳʣ ʩʧʫʱʝʥ ʥʘ ʚʦʜʫ ʩʦ ʩʪʘ-

ʧʝʣʷ ʟʘʚʦʜʘ çɸʨʤʩʪʨʦʥʛ ʠ ʋʠʪʚʦʨʪè ʚ ʅʴʶʢʘʩʣʝ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʘ ʚ ʤʘʨʪʝ ʩʣʝʜʫʶʱʝʛʦ 

ʛʦʜʘ ʦʥ ʧʨʠʰʝʣ ʚ ʈʦʩʩʠʶ. ʃʝʪʦʤ 1899ʛ. çɽʨʤʘʢè ʫʰʝʣ ʚ ʩʚʦʡ ʧʝʨʚʳʡ ʘʨʢʪʠʯʝʩʢʠʡ ʨʝʡʩ ʚ 

ʨʘʡʦʥ ʦʩʪʨʦʚʘ ʐʧʠʮʙʝʨʛʝʥ. 

ʇʝʨʚʳʡ ʘʨʢʪʠʯʝʩʢʠʡ ʣʝʜʦʢʦʣ ʧʨʦʜʝʣʘʣ ʦʛʨʦʤʥʫʶ ʨʘʙʦʪʫ ʧʦ ʨʘʟʚʠʪʠʶ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʙʳʣ ʩʧʠʩʘʥ ʣʠʰʴ ʚ 1964 ʛʦʜʫ. 
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ʋʩʧʝʰʥʘʷ ʨʘʙʦʪʘ çɽʨʤʘʢʘè ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʘ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʵʪʦʛʦ ʣʝʜʦʢʦʣʘ ʧʝʨʝʜ çʛʘʤʙʫʨʛʩʢʠʤè ʠ çʘʤʝʨʠʢʘʥʩʢʠʤè ʣʝʜʦʢʦʣʘʤʠ, ʘ ʩʘʤ çɽʨ-

ʤʘʢè ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʣʝʜʦʢʦʣʘ çʨʫʩʩʢʦʛʦè ʪʠʧʘ. 

ʉʚʦʝ ʨʘʟʚʠʪʠʝ çʨʫʩʩʢʠʡè ʪʠʧ ʣʝʜʦʢʦʣʘ ʧʦʣʫʯʠʣ ʚ ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʟʘʢʘʟʫ ʈʦʩʩʠʠ 

ʧʝʨʝʜ ʧʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʦʡ ʣʝʜʦʢʦʣʘʭ çʂʨʘʩʠʥè, çʉʪʝʧʘʥ ʄʘʢʘʨʦʚè, çʂʦʟʴʤʘ ʄʠʥʠʥè, 

çɼʦʙʨʳʥʷ ʅʠʢʠʪʠʯè ʠ ʜʨ., ʠʤʝʚʰʠʭ ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʦʪ 4000 ʜʦ 

10000 ʣ.ʩ. 

ɺʘʞʥʦʡ ʚʝʭʦʡ ʚ ʨʘʟʚʠʪʠʠ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʷ ʷʚʠʣʘʩʴ ʧʦʩʪʨʦʡʢʘ ʐʚʝʮʠʝʡ ʚ 1932 ʛ. 

ʣʝʜʦʢʦʣʘ çʀʤʝʨè, ʚʧʝʨʚʳʝ ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘ-

ʥʦʚʢʦʡ. ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʞʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʤʦʱʥʦʩʪʴ, ʫʣʫʯʰʠʪʴ ʤʘʥʝʚ-

ʨʝʥʥʳʝ ʠ ʪʘʢʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʣʝʜʦʢʦʣʦʚ. ʇʦ ʪʠʧʫ çʀʤʝʨè ʥʘʯʘʣʠ ʩʪʨʦʠʪʴʩʷ ʣʝʜʦʢʦʣʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ (ʣʝʜʦʢʦʣ çʉʠʩʫè - ʌʠʥʣʷʥʜʠʝʡ ʚ 1939 ʛ., ʩʝʨʠʷ ʣʝʜʦʢʦʣʦʚ ʪʠʧʘ çʋʠʥʜè 

ʚ 1943-1945 ʛ.ʛ. - ʉʐɸ ʠ ʜʨ.) 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʩʦʙʳʪʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʣʝʜʦʢʦʣʦʚ ʷʚʠʣʦʩʴ 

ʧʨʠʤʝʥʝʥʠʝ ʩʚʘʨʢʠ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥʦ ʥʘ ʘʤʝ-

ʨʠʢʘʥʩʢʦʤ ʣʝʜʦʢʦʣʝ çʈʘʨʠʪʘʥè (1939 ʛ.), ʘ ʟʘʪʝʤ ʥʘ ʣʝʜʦʢʦʣʘʭ ʪʠʧʘ çʋʠʥʜè. 

ɺ 1953 ʛ. ʚʩʪʫʧʠʣ ʚ ʩʪʨʦʡ ʬʠʥʩʢʠʡ ʣʝʜʦʢʦʣ çɺʦʡʤʘè, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʜʚʫʤʷ ʢʦʨʤʦ-

ʚʳʤʠ ʠ ʜʚʫʤʷ ʥʦʩʦʚʳʤʠ ʚʠʥʪʘʤʠ. çɺʦʡʤʘè ʧʦʩʣʫʞʠʣ ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʜʦ-

ʢʦʣʦʚ ʧʨʠʙʘʣʪʠʡʩʢʠʭ ʩʪʨʘʥ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʣʝʜʦʢʦʣʘʤʠ çʬʠʥʩʢʦʛʦè ʠʣʠ çʝʚʨʦʧʝʡʩʢʦʛʦè ʪʠʧʘ. 

ʂʨʫʧʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʷ ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʚ 1959 ʛ. ʚ ʉʉʉʈ ʘʪʦ-

ʤʦʭʦʜʘ çʃʝʥʠʥè - ʧʝʨʚʦʛʦ ʣʝʜʦʢʦʣʘ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʷʜʝʨʥʦʤ ʪʦʧʣʠʚʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦ ʘʚʪʦʥʦʤʥʦʩʪʴ ʣʝʜʦ-

ʢʦʣʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʣʦ ʜʘʞʝ ʥʘ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʘʪʦʤʦʭʦʜʝ ʙʦʣʝʝ ʛʦʜʘ ʦʙʭʦ-

ʜʠʪʴʩʷ ʙʝʟ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʪʦʧʣʠʚʘ. ʉʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʚʪʦʥʦʤʥʦʩʪʠ 

ʦʪʢʨʳʣʦ ʣʝʜʦʢʦʣʘʤ ʜʦʨʦʛʫ ʚ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʢʘʨʜʠʥʘʣʴ-

ʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ. 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 20 ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʘʩʴ ʙʫʨʥʳʤ ʨʦʩʪʦʤ ʯʠʩʣʘ ʣʝʜʦʢʦʣʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʪʠʧʦʚ. ʊʘʢ, ʪʦʣʴʢʦ ʟʘ ʧʝʨʠʦʜ ʩ 1953 ʧʦ 1970 ʛ.ʛ., ʥʘ ʚʝʨʬʷʭ ʢʦʥʮʝʨʥʘ Wartsila (ʌʠʥʣʷʥ-

ʜʠʷ) ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 19 ʣʝʜʦʢʦʣʦʚ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʩʚʳʰʝ 250 000 ʣ.ʩ., ʐʚʝʮʠʷ ʚʚʝʣʘ 

ʚ ʩʪʨʦʡ ʣʝʜʦʢʦʣʳ çʆʜʝʥè, çʊʦʨè ʠ çʅʴʝʨʜè, ɼʘʥʠʷ - ʣʝʜʦʢʦʣʳ ʪʠʧʘ çɼʘʥʙʴʝʨʥè, ɻʝʨʤʘʥʠʷ 

- ʣʝʜʦʢʦʣ çɻʘʥʟʝè, ʇʦʣʴʰʘ - ʣʝʜʦʢʦʣ çʇʝʨʢʫʥè. ʅʘʯʠʥʘʷ ʩ 1953 ʛʦʜʘ ʚ ʂʘʥʘʜʝ ʙʳʣʠ 
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ʧʦʩʪʨʦʝʥʳ ʣʝʜʦʢʦʣʳ çɼôʀʙʝʨʚʠʣʴè, çʃʘʙʨʘʜʦʨè, çɼʞ. ɸ. ʄʘʢ-ɼʦʥʘʣʴʜè ʠ ʤʦʱʥʳʡ ʣʝʜʦ-

ʢʦʣ çʃʫʠ ʉ. ʉʘʥ-ʃʦʨʘʥè. ɺ ʉʐɸ ʩʦʟʜʘʥ ʣʝʜʦʢʦʣ çɻʣʵʩʴʝè, ʚ ʗʧʦʥʠʠ - çʌʫʜʟʠè, ʚ ɸʨʛʝʥ-

ʪʠʥʝ - çʍʝʥʝʨʘʣʴ ʉʘʥ-ʄʘʨʪʠʥè [174]. 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 20 ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʘʩʴ ʪʘʢʞʝ ʥʦʚʳʤ ʵʪʘʧʦʤ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʩʦ-

ʟʜʘʥʠʝʤ ʚ 1955 ʛʦʜʫ ʚ ʉʉʉʈ ʧʝʨʚʦʛʦ ʦʧʳʪʦʚʦʛʦ ʣʝʜʦʚʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʜʦʚ ʩʦ ʣʴʜʦʤ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʄʠʨʦʚʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʦʮʝʥʠʣʘ ʚʘʞ-

ʥʦʩʪʴ ʵʪʦʛʦ ʜʦʩʪʠʞʝʥʠʷ, ʠ ʫʞʝ ʚ ʙʣʠʞʘʡʰʠʝ ʧʷʪʴ ʣʝʪ ʙʳʣ ʧʦʩʪʨʦʝʥ ʣʝʜʦʚʳʡ ʙʘʩʩʝʡʥ ʚ 

ɻʝʨʤʘʥʠʠ ʠ ʪʨʠ ʣʝʜʦʚʳʭ ʙʘʩʩʝʡʥʘ ʚ ʉʐɸ. ʇʦʷʚʣʝʥʠʝ ʣʝʜʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʧʨʠʚʝʣʦ ʢ ʢʦ-

ʨʝʥʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʜʚʠʞʠʪʝʣʝʡ ʩʫʜʦʚ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚʦ ʣʴʜʘʭ, ʩʦʟʜʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʣʝʜʦ-

ʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʝʦʨʠʝʡ, ʤʝʪʦʜʠʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ.  

ʉʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʣʝʜʦʚʳʡ ʙʘʩʩʝʡʥ ʦʢʘʟʘ-

ʣʦʩʴ ʢʘʢ ʥʝʣʴʟʷ ʢʩʪʘʪʠ. ʂ ʥʘʯʘʣʫ 70-ʭ ʛʦʜʦʚ ʩʣʦʞʠʣʠʩʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʣʦʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʚʦ ʣʴʜʘʭ. ɺʝʜʫʱʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʩʳʛʨʘʣʘ ʈʦʩʩʠʷ, ʠʤʝʶʱʘʷ ʥʘʠʙʦʣʴʰʠʝ ʧʦ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʠ ʛʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʦʤʳʚʘʶʪʩʷ ʟʘʤʝʨʟʘʶʱʠʤʠ ʤʦʨʷʤʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡ-

ʯʠʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʦʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʩʪʨʘʥʳ ʩ ʨʘʡʦ-

ʥʘʤʠ ʋʨʘʣʘ, ʉʠʙʠʨʠ, ʏʫʢʦʪʢʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʥʘʯʘʣʘ ʨʘʩ-

ʰʠʨʝʥʠʷ ʩʨʦʢʦʚ ʘʨʢʪʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʠ ʚʧʣʦʪʴ ʜʦ ʟʠʤʳ (ʧʨʦʜʣʝʥʥʘʷ ʥʘʚʠʛʘʮʠʷ), ʘ ʚ ʢʦʥʮʝ 

70-ʭ, ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ - ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʥʘʚʠʛʘʮʠʠ ʚ ɿʘʧʘʜʥʦʤ ʨʘʡʦʥʝ ʨʦʩ-

ʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ, ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʷ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʪʨʘʩʩ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʠʭ ʟʘʜʘʯ ʚʩʣʝʜ ʟʘ ʧʝʨʚʳʤ ʘʪʦʤʥʳʤ ʣʝʜʦʢʦʣʦʤ çʃʝʥʠʥè ʚ ʈʦʩʩʠʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʘʪʦʤʥʳʝ 

ʣʝʜʦʢʦʣʳ ʚʪʦʨʦʛʦ, ʘ ʟʘʪʝʤ ʩʦʚʤʝʩʪʥʦ ʩ ʌʠʥʣʷʥʜʠʝʡ, ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʨʘʡʦʥʫ ʠ ʩʝʟʦʥʫ ʧʣʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʦʧʦʣʥʝʥʠʠ ʟʘʧʘʩʦʚ ʪʦʧʣʠʚʘ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ. ɺ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʘʪʦʤʥʳʭ 

ʣʝʜʦʢʦʣʦʚ ʧʨʦʰʣʠ ʚʩʝʩʪʦʨʦʥʥʶʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʧʨʦʚʝʨʢʫ. 17 ʘʚʛʫʩʪʘ 1977 ʛʦʜʘ ʘ/ʣ 

çɸʨʢʪʠʢʘè ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʤʦʨʝʧʣʘʚʘʥʠʷ ʜʦʩʪʠʛ ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʘ, ʟʘʪʨʘʪʠʚ ʥʘ ʚʝʩʴ 

ʨʝʡʩ ʧʦ ʤʘʨʰʨʫʪʫ ʛ. ʄʫʨʤʘʥʩʢ - ʉʝʚʝʨʥʳʡ ʧʦʣʶʩ - ʛ. ʄʫʨʤʘʥʩʢ ʚʩʝʛʦ ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ. 
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ɺ ʣʝʪʥʶʶ ʥʘʚʠʛʘʮʠʶ 1978 ʛʦʜʘ ʘʪʦʤʥʳʡ ʣʝʜʦʢʦʣ çʉʠʙʠʨʴè ʩʦʚʤʝʩʪʥʦ ʩ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʦ-

ʭʦʜʦʤ çʂʘʧʠʪʘʥ ʄʳʰʝʚʩʢʠʡè ʚʧʝʨʚʳʝ ʧʨʦʰʣʠ ʧʦ ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ʪʨʘʩʩʝ ʦʪ ʛ. ʄʫʨʤʘʥʩʢ 

ʜʦ ɹʝʨʝʥʛʦʚʘ ʧʨʦʣʠʚʘ, ʧʨʝʦʜʦʣʝʚ ʟʘ ʤʝʩʷʮ ʦʢʦʣʦ 2000 ʤʠʣʴ. 

ɺ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʉʉʉʈ ʩʝʨʠʡʥʦ ʩʪʨʦʷʪʩʷ ʨʝʯʥʳʝ ʣʝʜʦʢʦʣʳ ʧʨʦʝʢʪʘ 16, ʣʝʜʦ-

ʢʦʣʴʥʳʝ ʙʫʢʩʠʨʳ ʧʨʦʝʢʪʘ ʈ-47 ʠ ʜʨʫʛʠʝ. ʇʨʠʦʙʨʝʪʘʶʪʩʷ ʚ ʌʠʥʣʷʥʜʠʠ ʜʚʝ ʩʝʨʠʠ ʤʦʱʥʳʭ 

ʣʠʥʝʡʥʳʭ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʧʨʦʝʢʪʦʚ 1105 ʠ 1191. 

ʋ ʥʘʩ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʧʨʦʜʦʣʞʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʠʩʢʠ ʥʦʚʳʭ ʬʦʨʤ ʣʝʜʦ-

ʢʦʣʴʥʳʭ ʦʙʚʦʜʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

1.2.2.   ʇʦʠʩʢʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʦʚ 

 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʣʝʜʦʢʦʣʦʚ ï ʨʘʟʨʫʰʝʥʠʝ ʩʧʣʦʰʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʠʤ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʦʩʦʙʘʷ  ʬʦʨʤʘ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ, ʦʙʣʝʛʯʘʶʱʘʷ ʧʨʦʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʚ ʣʝ-

ʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʈʝʯʥʳʝ ʣʝʜʦʢʦʣʳ, ʩʦʭʨʘʥʷʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʤʦʨʩʢʠʤ ʣʝʜʦ-

ʢʦʣʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠʭ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʠʩʴ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʪʠʧʘ ʦʙʚʦʜʦʚ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ: ʛʘʤ-

ʙʫʨʛʩʢʠʡ, ʚʠʩʣʠʥʩʢʠʡ ʠ ʨʫʩʩʢʠʡ [95]. 

ʃʝʜʦʢʦʣʳ ʛʘʤʙʫʨʛʩʢʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.1) ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʚ ɻʝʨʤʘʥʠʠ ʚ 1871 

ʛ. ʀʭ ʟʘʜʘʯʝʡ ʙʳʣʘ ʙʦʨʴʙʘ ʩ ʣʝʜʦʚʳʤʠ ʟʘʪʦʨʘʤʠ ʥʘ ʨ. ʕʣʴʙʝ, ʩʦʟʜʘʚʘʝʤʳʤʠ ʧʨʠʣʠʚʥʳʤʠ 

ʪʝʯʝʥʠʷʤʠ ʠ ʚʝʪʨʦʤ, ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʝʨʝʨʳʚʦʚ ʚ ʥʘʚʠʛʘʮʠʠ ʛʘʤʙʫʨʛʩʢʦʛʦ ʧʦʨʪʘ. ʕʪʠ ʩʫʜʘ 

ʙʳʣʠ ʥʝʚʝʣʠʢʠ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʤʦʱʥʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ï ʚʳʧʫʢʣʳʡ 

ʥʘʢʣʦʥʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʧʣʘʚʥʦ ʩʦʧʨʷʛʘʝʪʩʷ ʩ ʢʠʣʝʤ; ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʠʤʝʝʪ ʪʫʧʦʝ 

ʣʦʞʢʦʦʙʨʘʟʥʦʝ ʦʯʝʨʪʘʥʠʝ; ʬʦʨʤʘ ʥʦʩʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ ʙʣʠʟʢʘ ʢ ʧʦʣʫʢʨʫʛʣʦʡ; ʥʘ ʰʧʘʥʛʦ-

ʫʪʘʭ, ʙʘʪʦʢʩʘʭ ʠ ʚʘʪʝʨʣʠʥʠʷʭ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ. 

ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ ʛʘʤʙʫʨʛʩʢʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ 

ʩʫʜʘ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʪ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʦʚʥʳʭ ʤʘʣʦ ʪʦʨʦʩʠʩʪʳʭ ʣʴʜʘʭ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʦʤ ʩʥʝʛʦʚʦʤ ʧʦʢʨʦʚʝ. ʆʜʥʘʢʦ ʦʥʠ ʤʘʣʦ ʧʨʠʛʦʜʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʙʠʪʦʤ, ʧʦʢʨʳʪʦʤ ʩʥʝʛʦʤ, 

ʣʴʜʫ. ʀʤʝʷ ʧʦʣʥʳʝ ʥʦʩʦʚʳʝ ʦʙʚʦʜʳ, ʣʝʜʦʢʦʣ ʪʦʣʢʘʝʪ ʧʝʨʝʜ ʩʦʙʦʡ ʩʥʝʛ ʠ ʙʠʪʳʡ ʣʝʜ, ʧʨʠ-

ʯʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʥʘʩʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʩʫʜʥʦ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  
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ʃʝʜʦʢʦʣʳ ʚʠʩʣʠʥʩʢʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.2) ʧʦʷʚʠʣʠʩʴ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ ʚ ʇʦʣʴʰʝ ʠ 

ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʚʩʢʨʳʪʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʨ. ɺʠʩʣʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʚʝʩʝʥʥʝʛʦ 

ʣʝʜʦʭʦʜʘ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʪʦʨʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1.1 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʛʘʤʙʫʨʛʩʢʦʛʦ ʪʠʧʘ 

 

 
ʈʠʩʫʥʦʢ 1.2 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʚʠʩʣʠʥʩʢʦʛʦ ʪʠʧʘ 

 

ʆʙʚʦʜʳ ʵʪʠʭ ʣʝʜʦʢʦʣʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʯʪʠ ʧʣʦʩʢʠʤ ʜʥʠʱʝʤ, ʘ ʢʠʣʝʚʘʷ ʣʠ-

ʥʠʷ ʠʤʝʣʘ ʣʳʞʝʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, ʟʘʠʤʩʪʚʦʚʘʥʥʫʶ ʫ ʧʨʠʤʝʥʷʚʰʠʭʩʷ ʨʘʥʝʝ ʥʘ ɺʠʩʣʝ ʣʝ-

ʜʦʢʦʣʴʥʳʭ ʩʘʥʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ, ʚʠʩʣʠʥʩʢʠʝ ʣʝʜʦ-

ʢʦʣʳ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʣʠʩʴ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʠ ʫʜʘʣʝʥʠʝʤ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ. ʃʝʜ ʪʦʣʱʠʥʦʡ 

20-30 ʩʤ ʦʥʠ ʧʨʝʦʜʦʣʝʚʘʣʠ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ, ʣʝʛʢʦ ʚʧʦʣʟʘʷ ʥʘ ʢʨʦʤʢʫ ʙʣʘʛʦʜʘʨʷ ʧʣʘʚ-

ʥʦʤʫ ʧʦʜʲʝʤʫ ʬʦʨʰʪʝʚʥʷ, ʠ ʨʘʟʨʫʰʘʷ ʝʛʦ ʜʘʚʣʝʥʠʝʤ ʩʚʝʨʭʫ ʚʥʠʟ. ʃʝʜʷʥʦʡ ʧʦʢʨʦʚ ʪʦʣ-

ʱʠʥʦʡ 50-70 ʩʤ ʵʪʠ ʣʝʜʦʢʦʣʳ ʨʘʟʨʫʰʘʣʠ, ʨʘʙʦʪʘʷ ʥʘʙʝʛʘʤʠ, ʧʨʠʯʝʤ ʢʦʨʧʫʩ ʩʫʜʥʘ ʚʳʜʚʠ-

ʛʘʣʩʷ ʥʘ ʣʝʜ ʙʦʣʴʰʝ ʯʝʤ ʥʘ ʧʦʣʦʚʠʥʫ ʩʚʦʝʡ ʜʣʠʥʳ.  

ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʠʜʝʡ ʚ ʣʝʜʦʢʦʣʦʩʪʨʦʝʥʠʠ ʧʦʣʦʞʠʣ ʩʦʟʜʘʥʥʳʡ ʧʦʜ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ ʘʜʤʠʨʘʣʘ ʉ.ʆ. ʄʘʢʘʨʦʚʘ ʧʝʨʚʳʡ ʧʦʣʷʨʥʳʡ ʣʝʜʦʢʦʣ çɽʨʤʘʢè [184].  

ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʵʪʦʛʦ ʩʫʜʥʘ, ʧʦʣʫʯʠʚʰʘʷ ʧʦʟʜʥʝʝ ʥʘʟʚʘʥʠʝ ʬʦʨʤʳ ʨʫʩʩʢʦʛʦ ʪʠʧʘ 

(ʨʠʩʫʥʦʢ 1.3), ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʬʦʨʤ ʢʦʨʧʫʩʦʚ ʚʩʝʭ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʜʦ ʥʝʛʦ 
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ʣʝʜʦʢʦʣʦʚ. ʆʥʘ ʫʜʘʯʥʦ ʩʦʯʝʪʘʣʘ ʣʝʜʦʢʦʣʴʥʳʝ ʠ ʣʝʜʦʨʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. ʐʪʝʚʥʠ ʠʤʝʣʠ ʧʨʷ-

ʤʦʣʠʥʝʡʥʳʝ ʦʯʝʨʪʘʥʠʷ ʚ ʧʦʜʚʦʜʥʦʡ ʠ ʯʘʩʪʠʯʥʦ ʚ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ ʠ ʥʝʙʦʣʴʰʦʡ ʥʘʢʣʦʥ ʢ 

ʫʨʦʚʥʶ ʚʦʜʳ. ʆʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʘ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʳʝ (ʢʣʠʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ), 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʫʜʥʫ ʭʦʨʦʰʫʶ ʧʨʦʭʦʜʠʤʦʩʪʴ ʢʘʢ ʚ ʩʧʣʦʰʥʦʤ, ʪʘʢ ʠ ʚ ʙʠʪʦʤ ʣʴʜʫ. 

ʐʧʘʥʛʦʫʪʳ ʦʢʦʥʝʯʥʦʩʪʝʡ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʣʠʥʠʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʩʚʦʝʡ ʜʣʠʥʳ. ʄʠʜʝʣʴ-ʰʧʘʥʛʦʫʪ ʩʫʜʥʘ ʠʤʝʣ ʪʨʘʧʝʮʝʠʜʘʣʴʥʫʶ ʬʦʨʤʫ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 

ʙʦʨʪʦʚ ʢ ʚʝʨʪʠʢʘʣʠ ʚ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ 20.̄ ɺ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ ʙʦʨʪʘ ʙʳʣʠ ʟʘʚʘʣʝʥʳ 

ʚʥʫʪʨʴ. ɹʣʘʛʦʜʘʨʷ ʢʣʠʥʦʦʙʨʘʟʥʳʤ ʦʯʝʨʪʘʥʠʷʤ ʦʢʦʥʝʯʥʦʩʪʝʡ, ʣʝʜʦʢʦʣ ʤʦʛ ʭʦʨʦʰʦ ʚʧʦʣ-

ʟʘʪʴ ʥʘ ʣʝʜ, ʢʘʢ ʥʦʩʦʤ, ʪʘʢ ʠ ʢʦʨʤʦʡ ʠ ʨʘʟʨʫʰʘʪʴ ʝʛʦ ʩʠʣʦʡ ʪʷʞʝʩʪʠ ʚʳʰʝʜʰʝʡ ʠʟ ʚʦʜʳ 

ʯʘʩʪʠ ʩʫʜʥʘ. ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ ʣʴʜʠʥʳ ʨʘʟʨʫʰʝʥʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʣʷ ʧʦʚʦʨʘʯʠʚʘʣʠʩʴ ʚ 

ʧʦʯʪʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʦʙʣʝʛʯʘʷ ʪʝʤ ʩʘʤʳʤ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ. 

 

 
ʈʠʩʫʥʦʢ 1.3 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʨʫʩʩʢʦʛʦ ʪʠʧʘ 

 

ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ çɽʨʤʘʢè ʧʦʩʣʫʞʠʣʘ ʙʘʟʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʣʝʜʦʢʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʯʥʳʭ. 

ɺ ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʨʝʯʥʳʝ ʣʝʜʦʢʦʣʳ ʧʨʦʝʢʪʘ 16 ʤʦʱʥʦʩʪʴʶ 1320 

ʢɺʪ. ɼʚʘ ʧʝʨʚʳʭ ʩʫʜʥʘ ʵʪʦʛʦ ʪʠʧʘ ï çɺʦʣʛʘè ʠ çɼʦʥè ï ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʟʘʚʦʜʦʤ 

çʂʨʘʩʥʦʝ ʉʦʨʤʦʚʦè ʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʢʣʘʩʩ çʆè ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʈʉʌʉʈ ʚ 1957 ʛ. ʅʦʩʦʚʘʷ 

ʦʢʦʥʝʯʥʦʩʪʴ ʵʪʠʭ ʩʫʜʦʚ ʠʤʝʝʪ ʢʣʠʥʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ (ʨʠʩʫʥʦʢ 1.4). ʇʨʷʤʦʣʠʥʝʡʥʳʡ ʬʦʨ-

ʰʪʝʚʝʥʴ ʥʘʢʣʦʥʝʥ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʧʦʜ ʫʛʣʦʤ 23.̄ ʐʧʘʥʛʦʫʪʘʤ ʠ ʚʘʪʝʨʣʠ-

ʥʠʷʤ ʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʧʨʠʜʘʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʚʳʧʫʢʣʦʩʪʴ. ʆʛʨʘʥʠʯʝʥʠʝ ʦʩʘʜʢʠ 

ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʢʦʨʧʫʩ ʩʫʜʥʘ ʧʦʣʫʯʠʣ ʥʝʩʚʦʡʩʪʚʝʥʥʦʝ ʨʘʥʝʝ ʣʝʜʦʢʦʣʘʤ ʙʦʣʴʰʦʝ ʦʪ-

ʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʢ ʦʩʘʜʢʝ B/T = 4,75. ʄʠʜʝʣʴ-ʰʧʘʥʛʦʫʪ ʠʤʝʝʪ ʪʨʘʧʝʮʝʠʜʘʣʴʥʫʶ ʬʦʨʤʫ 

ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʙʦʨʪʦʚ ʢ ʚʝʨʪʠʢʘʣʠ 15.̄ ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʚʩʪʘʚʢʘ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʦʨʤʝ 

ʧʨʠʜʘʥʳ ʧʦʣʫʪʫʥʥʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʟʤʝʩʪʠʪʴ ʛʨʝʙʥʳʝ ʚʠʥʪʳ 
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ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. ɹʦʨʪʦʚʳʝ ʩʢʫʣʳ ʧʦʣʫʪʫʥʥʝʣʝʡ ʦʧʫʱʝʥʳ ʥʠʞʝ ʂɺʃ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ 

ʚʠʥʪʦʚ ʦʪʦ ʣʴʜʘ. 

ɺ 1972 ʛʦʜʫ ʩʜʘʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʛʦʣʦʚʥʦʝ ʩʫʜʥʦ ʧʨʦʝʢʪʘ ʈ47 çʇʦʨʪʦʚʳʡ-1è. ʕʪʦ 

ʨʝʡʜʦʚʳʡ ʣʝʜʦʢʦʣ (ʙʫʢʩʠʨ-ʪʦʣʢʘʯ) ʤʦʱʥʦʩʪʴʶ 442 ʢɺʪ ʩ ʨʘʩʢʘʯʠʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʦʡ. ʆʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʨʝʡʜʘʭ ʨʝʯʥʳʭ ʧʦʨʪʦʚ, ʧʝʨʝʧʨʘʚʘʭ, ʚ ʘʢʚʘʪʦʨʠʷʭ ʟʘʚʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1.4 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 16 

 

ʆʙʚʦʜʳ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʩʫʜʥʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʦʙʚʦʜʦʚ ʣʝʜʦʢʦʣʦʚ 

ʨʫʩʩʢʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.5). ʇʨʷʤʦʣʠʥʝʡʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʥʘʢʣʦʥʝʥ ʢ ʛʦʨʠʟʦʥʪʫ ʧʦʜ ʫʛ-

ʣʦʤ 20.̄ ʅʦʩʦʚʘʷ ʚʝʪʚʴ ʂɺʃ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʧʫʢʣʦʩʪʴ. ʋʛʦʣ ʚʭʦʜʘ ʂɺʃ ï ʦʢʦʣʦ 

60̄. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʥʳʡ ʨʘʟʚʘʣ ʥʦʩʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ, ʢʦʪʦʨʳʤ ʪʘʢʞʝ 

ʧʨʠʜʘʥʘ ʚʳʧʫʢʣʘʷ ʬʦʨʤʘ. ɺ ʮʝʣʦʤ ʦʙʚʦʜʳ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʙʣʠʟʢʠ ʢ ʣʦʞʢʦʦʙʨʘʟ-

ʥʳʤ. ʂʦʨʧʫʩ ʩʫʜʥʘ ʥʝ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʩʝʯʝʥʠʝ ʢʦʨʧʫʩʘ 

ʩʤʝʱʝʥʦ ʚ ʥʦʩ ʦʪ ʤʠʜʝʣʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ 15% ʜʣʠʥʳ ʩʫʜʥʘ, ʠ ʠʤʝʝʪ ʪʨʘʧʝʮʝʠʜʘʣʴ-

ʥʫʶ ʬʦʨʤʫ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʙʦʨʪʦʚ ʢ ʚʝʨʪʠʢʘʣʠ ʦʢʦʣʦ 20.̄ ʂʦʨʤʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʩʫʜʥʘ 

ʠʤʝʝʪ ʧʦʣʫʪʫʥʥʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʩʢʫʣʘʭ ʠ ʢʦʨʤʦʚʦʤ ʩʚʝʩʝ ʧʦʣʫʪʫʥʥʝʣʝʡ ʫʩʪʘʥʦʚ-

ʣʝʥ ʣʝʜʦʨʘʟʚʦʜʷʱʠʡ ʢʦʟʳʨʝʢ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʧʦʧʘʜʘʥʠʝ ʣʴʜʘ ʚ ʜʚʠʞʠʪʝʣʠ ʧʨʠ ʜʚʠ-

ʞʝʥʠʠ ʩʫʜʥʘ ʟʘʜʥʠʤ ʭʦʜʦʤ. 

 
ʈʠʩʫʥʦʢ 1.5 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ ʈ47 
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ɺ 1977-1978 ʛʛ. ʨʝʯʥʦʡ ʬʣʦʪ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʦʧʦʣʥʠʣʩʷ ʥʦʚʳʤʠ ʣʠʥʝʡʥʳʤʠ ʣʝʜʦ-

ʢʦʣʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʧʦ ʟʘʢʘʟʫ ʉʉʉʈ ʚ ʌʠʥʣʷʥʜʠʠ ʥʘ ʚʝʨʬʠ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ 

çɺʷʨʪʩʠʣʷè. ɻʦʣʦʚʥʦʝ ʩʫʜʥʦ ʩʝʨʠʠ ï çʂʘʧʠʪʘʥ ʏʝʯʢʠʥè. ʕʪʦ ï ʣʠʥʝʡʥʳʡ ʣʝʜʦʢʦʣ ʤʦʱ-

ʥʦʩʪʴʶ 4650 ʢɺʪ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʥʘ ʢʣʘʩʩ çʄ (ʣʝʜʦʢʦʣ)è ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʈʉʌʉʈ. 

ɽʛʦ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ï ʧʨʦʚʦʜʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʠ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʣʝʜʦ-

ʢʦʣʴʥʳʭ ʨʘʙʦʪ ʚ ʧʦʨʪʘʭ ʠ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ʅʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʩʫʜʥʘ ʠʤʝʝʪ ʢʣʠʥʦʦʙʨʘʟʥʳʝ ʦʙʚʦʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʣʝʜʦ-

ʢʦʣʦʚ ʨʫʩʩʢʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ 1.6). ʇʨʷʤʦʣʠʥʝʡʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʥʘʢʣʦʥʝʥ ʢ ʛʦʨʠʟʦʥʪʫ 

ʧʦʜ ʫʛʣʦʤ 20.̄ ɺʘʪʝʨʣʠʥʠʠ ʠ ʰʧʘʥʛʦʫʪʳ ʚ ʥʦʩʫ ʩʣʝʛʢʘ ʚʳʧʫʢʣʦʡ ʬʦʨʤʳ. ʂʦʨʧʫʩ ʠʤʝʝʪ 

ʥʝʙʦʣʴʰʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʚʩʪʘʚʢʫ. ʄʠʜʝʣʴ-ʰʧʘʥʛʦʫʪ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʫʛ-

ʣʦʤ ʨʘʟʚʘʣʘ ʙʦʨʪʦʚ ʚ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ 15.̄ 

 
ʈʠʩʫʥʦʢ 1.6 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 1105 

 

ʇʦʣʫʪʫʥʥʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʧʦʟʚʦʣʠʣʠ ʨʘʟʤʝʩʪʠʪʴ ʛʨʝʙ-

ʥʳʝ ʚʠʥʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʝʜʦʢʦʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʫʜʥʘ ʥʘ ʟʘʜʥʝʤ ʭʦʜʫ ʘʭʪʝʨʰʪʝʚʥʶ ʚ ʨʘʡʦʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ ʧʨʠʜʘʥ ʥʘʢʣʦʥ 30 ̄

ʢ ʛʦʨʠʟʦʥʪʫ, ʘ ʢʦʨʤʦʚʦʤʫ ʩʚʝʩʫ ʚ ʮʝʣʦʤ ï ʚʳʧʫʢʣʘʷ ʬʦʨʤʘ ʩ ʧʦʣʦʛʠʤʠ ʙʘʪʦʢʩʘʤʠ ʠ ʰʧʘʥ-

ʛʦʫʪʘʤʠ. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ ʪʠʧʘ çʂʘʧʠʪʘʥ ʏʝʯʢʠʥè ʧʦʢʘʟʘʣ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ ʚʦ ʣʴʜʘʭ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʩʫʜʦʚ ʚ ʨʝʯ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʦʩʘʜʢʦʡ. ɺ 1983-1984 ʛʛ. ʚ ʌʠʥʣʷʥʜʠʠ 

ʧʦ ʟʘʢʘʟʫ ʉʉʉʈ ʧʦʩʪʨʦʝʥʳ ʤʝʣʢʦʩʠʜʷʱʠʝ ʨʝʯʥʳʝ ʣʝʜʦʢʦʣʳ ʩ ʦʩʘʜʢʦʡ (T= 2,5 ʤ) ʠ ʤʦʱ-

ʥʦʩʪʴʶ 4815 ʢɺʪ. ɻʦʣʦʚʥʦʝ ʩʫʜʥʦ ʵʪʦʡ ʩʝʨʠʠ çʂʘʧʠʪʘʥ ɽʚʜʦʢʠʤʦʚè (ʧʨ. 1191) ʧʦʩʪʘʚʣʝʥʦ 

ʬʠʨʤʦʡ çɺʷʨʪʩʠʣʷè ʚ 1983 ʛ. ʃʝʜʦʢʦʣ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʘʩʩʘ çʄ-ʇʈ (ʣʝʜʦʢʦʣ)è 

ʈʝʯʥʦʛʦ ʈʝʛʠʩʪʨʘ ʈʉʌʉʈ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʚʦ ʣʴʜʘʭ, ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ 

ʚʠʜʦʚ ʣʝʜʦʢʦʣʴʥʦʛʦ ʠ ʙʫʢʩʠʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ 
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ʨʘʙʦʪ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ 

ʚ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʨʘʡʦʥʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʫ ʩʫʜʥʘ. 

ʆʙʚʦʜʳ ʩʫʜʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʚʦʜʦʚ ʚʩʝʭ ʧʦʩʪʨʦʝʥʥʳʭ ʨʘʥʝʝ ʣʝʜʦ-

ʢʦʣʦʚ (ʨʠʩʫʥʦʢ 1.7). ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʥʝʦʙʳʯʥʦ ʙʦʣʴʰʠʤ ʜʣʷ ʩʫ-

ʜʦʚ ʵʪʦʛʦ ʪʠʧʘ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ (d = 0,75) ʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʡ ʰʠʨʠʥʳ ʢʦʨʧʫʩʘ (B/T = 6,4). 

 

 
ʈʠʩʫʥʦʢ 1.7 - ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 1191 

 

ʅʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʧʨʠʜʘʥʳ ʦʙʚʦʜʳ ʪʠʧʘ çʧʣʦʩʢʘʷ ʣʦʞʢʘè. ʇʨʷʤʦʣʠʥʝʡʥʳʡ 

ʬʦʨʰʪʝʚʝʥʴ ʥʘʢʣʦʥʝʥ ʢ ʧʣʦʩʢʦʩʪʠ ʂɺʃ ʧʦʜ ʫʛʣʦʤ ʦʢʦʣʦ 17.̄ ʅʦʩʦʚʳʝ ʚʝʪʚʠ ʚʘʪʝʨʣʠʥʠʡ 

ʠʤʝʶʪ ʩʠʣʴʥʦ ʚʳʧʫʢʣʫʶ ʬʦʨʤʫ. ʋʛʦʣ ʧʨʠʪʳʢʘʥʠʷ ʂɺʃ ʢ ɼʇ ʨʘʚʝʥ 90.̄ ʐʧʘʥʛʦʫʪʳ 

ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʳ ʚʳʧʫʢʣʦʡ ʬʦʨʤʳ ʩ ʙʦʣʴʰʠʤ, ʯʝʤ ʦʙʳʯʥʦ, ʨʘʟʚʘʣʦʤ. ʂʦʨʧʫʩ ʠʤʝʝʪ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʫʶ ʚʩʪʘʚʢʫ. ʄʠʜʝʣʴ-ʰʧʘʥʛʦʫʪ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʥʘʢʣʦʥʦʤ ʙʦʨʪʦʚ ʢ 

ʚʝʨʪʠʢʘʣʠ ʦʢʦʣʦ 11.̄ ɺ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʧʨʠʥʷʪʳ ʧʦʣʫʪʫʥʥʝʣʴʥʳʝ ʦʙʚʦʜʳ ʩʘʥʥʦʛʦ 

ʪʠʧʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʨʘʟʤʝʩʪʠʪʴ ʯʝʪʳʨʝ ʚʠʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʝʜʦʢʦʣʴʥʦʡ ʪʝʭʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʠʩʢʦʤ ʥʦʚʳʭ ʬʦʨʤ 

ʢʦʨʧʫʩʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʣʝʜʦʧʨʦ-

ʭʦʜʠʤʦʩʪʠ ʥʝ ʟʘ ʩʯʝʪ ʥʘʨʘʱʠʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʠ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʘ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʴʜʘ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ. 

ɺ ʂʘʥʘʜʝ ʜʦ 70-ʭ ʛʛ. ʧʨʠʤʝʥʷʣʘʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʚʦʜʦʚ ʥʦ-

ʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ. ʋ ʣʝʜʦʢʦʣʦʚ, ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ï ʧʨʦʚʦʜʢʘ ʩʫʜʦʚ, ʥʦʩ ʜʝ-

ʣʘʣʠ ʙʦʣʝʝ ʧʦʣʥʳʤ, ʢʘʥʘʣ ʧʦʣʫʯʘʣʩʷ ʤʝʥʝʝ ʟʘʩʦʨʝʥʥʳʤ ʙʠʪʳʤ ʣʴʜʦʤ, ʘ ʩʘʤʠ ʣʴʜʠʥʳ ï 

ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɼʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʚʘʥʠʷ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ ʧʨʠʤʝʥʷʣʠʩʴ ʦʩʪʨʳʝ ʦʙ-

ʚʦʜʳ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ. ʅʦʩʦʚʳʝ ʚʝʪʚʠ ʚʘʪʝʨʣʠʥʠʡ ʜʝʣʘʣʠʩʴ ʚʳʧʫʢʣʳʤʠ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʬʦʨʰʪʝʚʥʶ ʥʦʩʦʚʳʭ ʙʘʪʦʢʩʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʭʦʨʦʰʫʶ ʚʧʦʣʟʘʝ-

ʤʦʩʪʴ ʣʝʜʦʢʦʣʘ ʥʘ ʣʝʜ ʧʨʠ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ [95]. 
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ɼʣʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʚʦʜʦʚ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ: ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ ʩʦʩʪʘʚʣʷʝʪ 30,̄ ʨʘʟʚʘʣ ʙʦʨʪʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʢʦʨʧʫʩʘ ʤʝʥʴʰʝ 10,̄ ʨʘʟʚʘʣ ʙʦʨʪʘ ʥʘ ʥʫʣʝʚʦʤ ʰʧʘʥʛʦʫʪʝ ʤʝʥʴʰʝ 42,̄ ʫʛʦʣ ʚʭʦʜʘ ʥʦʩʦʚʦʡ 

ʚʝʪʚʠ ʂɺʃ ʙʦʣʴʰʝ 30,̄ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʩʫʜʥʘ ʧʦ ʂɺʃ ʢ ʦʩʘʜʢʝ (L/T) ʤʝʥʴʰʝ 4,25 (ʨʠ-

ʩʫʥʦʢ 1.8). 

 
ʈʠʩʫʥʦʢ 1.8 - ʂʣʠʥʦʦʙʨʘʟʥʘʷ ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʳ 

 

ɺ 70-ʝ ʛʛ. ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʪʨʘʜʠʮʠʦʥʥʘʷ ʬʦʨʤʘ ʦʙʚʦʜʦʚ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ R ʋʘʡʪʘ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʳʤ ʫʛʣʦʤ 

ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ ʥʘ ʫʨʦʚʥʝ ʂɺʃ, ʩʦʩʪʘʚʣʷʶʱʠʤ 15,̄ ʚʦʛʥʫʪʳʤ ʬʦʨʰʪʝʚ-

ʥʝʤ, ʪʫʧʳʤ ʥʦʩʦʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʥʘ ʜʨʦʙʣʝʥʠʝ ʣʴʜʘ. 

ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʡ ʬʦʨʤʳ ʥʦʩʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ [95]. ʆʥʘ ʧʨʠʤʝʥʝʥʘ ʥʘ ʣʝʜʦ-

ʢʦʣʘʭ ʉʐɸ çPolar Starè. 

ɺ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʚ ʂʘʥʘʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʣʝʜʦʢʦʣʴʥʳʤ ʩʫʜʘʤ ʚ 

ʩʚʷʟʠ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʧʦʠʩʢʘ ʠ ʧʨʦʙʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝ-

ʤʳʭ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ [119]. ʂʘʥʘʜʩʢʠʝ ʫʯʝʥʳʝ ʧʨʦʜʦʣʞʠʣʠ ʧʦʠʩʢʠ ʬʦʨʤʳ ʦʙ-

ʚʦʜʦʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʦʚ. ʂʦʤʧʘʥʠʝʡ çDome Petroleumè ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʘʷ ʬʦʨʤʘ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʥʘ ʣʝʜʦʢʦʣʝ 

çCanmar Kigoriakè [155]. ʆʥʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʣʦʞʢʦʦʙʨʘʟʥʳʡ ʥʦʩ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʨʘʟʚʘ-

ʣʦʤ ʰʧʘʥʛʦʫʪʦʚ, ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʚʩʪʘʚʢʫ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʙʦʨʪʘʤʠ, ʩʣʦʤʳ ʩʫʜʦʚʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʥʝʥʠʝ ʣʦʞʢʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʥʦʩʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʭ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ: ʩʠʩʪʝʤʳ ʦʤʳʚʘʥʠʷ 

ʚʦʜʦʡ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʠʩʪʝʤʳ ʦʙʦʛʨʝʚʘ ʢʦʨʧʫʩʘ. ʂʦʨʤʦʚʘʷ ʦʢʦ-

ʥʝʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʜʨʝʟʦʤ. ʇʨʠ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʯʠʪʳʚʘʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʫʤʝʥʴ-

ʰʝʥʠʷ ʧʦʜʩʦʩʘ ʣʴʜʘ ʢ ʜʚʠʞʠʪʝʣʶ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʝʥʠʝ ʦʪʭʦʜʘ ʩʫʜʥʘ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ. ʇʦ 
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ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʳʪʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʜʥʘ ʢʨʫʛʣʦʛʦ-

ʜʠʯʥʦ ʨʘʙʦʪʘʪʴ ʚ ʤʦʨʝ ɹʦʬʦʨʪʘ. ʇʨʠʤʝʥʝʥʥʳʝ ʦʙʚʦʜʳ ʧʦʟʚʦʣʠʣʠ ʥʘ 30-50% ʧʦʥʠʟʠʪʴ 

ʤʦʱʥʦʩʪʴ ʧʨʦʧʫʣʴʩʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɼʚʠʞʝʥʠʝ ʢʦʨʤʦʡ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʯʝʤ ʫ ʣʝʜʦʢʦʣʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʦʙʚʦʜʦʚ [155]. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʚʦʡ ʬʦʨʤʳ ʦʙʚʦʜʦʚ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʘʥʠʝʡ 

çGerman and MilneIncè ʜʣʷ ʢʦʤʧʘʥʠʠ çGulf Resources Canadaè ʜʚʫʭ ʦʜʥʦʪʠʧʥʳʭ ʣʝʜʦ-

ʢʦʣʴʥʳʭ ʩʫʜʦʚ çKalvikè ʠ çTerry Foxè. ʅʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʵʪʠʭ ʣʝʜʦʢʦʣʦʚ ʩʦʩʪʦʷʣʘ ʢʘʢ 

ʙʳ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï ʚʝʨʭʥʝʡ ʣʦʞʢʦʦʙʨʘʟʥʦʡ ʠ ʥʠʞʥʝʡ ʢʣʠʥʦʦʦʙʨʘʟʥʦʡ. ʅʘʟʥʘʯʝʥʠʝ ʢʣʠʥʘ 

ï ʦʪʚʦʜʠʪʴ ʣʝʜ ʚ ʩʪʦʨʦʥʳ ʙʦʨʪʦʚ. çʇʦʣʫʣʦʞʢʘè ʧʦʟʚʦʣʷʝʪ ʩʫʜʥʫ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ 

ʨʦʚʥʦʤ ʣʴʜʫ, ʪʘʢ ʠ ʚ ʪʦʨʦʩʘʭ [119]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʠʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʣʝʜʦʨʘʟʚʦʜʷʱʝʛʦ ʢʣʠʥʘ ʥʘ ʜʥʠʱʝ 

ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʨʘʙʦʪʝ ʄ.ʉ.ʗʢʦʚʣʝʚʘ [277]. ʕʪʘ ʠʜʝʷ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʣʝʜʦ-

ʢʦʣʴʥʦ-ʣʝʜʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʧʨʠʩʪʘʚʢʘʭ [95]. 

ʀʥʪʝʨʝʩʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʜʦʢʦʣʴʥʦ-ʣʝʜʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʧʨʠʩʪʘʚʢʠ ʙʳʣʘ ʧʨʝʜʣʦ-

ʞʝʥʘ ɻ.ʗ.ʉʝʨʙʫʣʦʤ ʠ ʨʘʟʚʠʪʘ ɹ.ɺ.ɹʦʛʜʘʥʦʚʳʤ [85]. ʇʨʠʩʪʘʚʢʘ ʩʦʝʜʠʥʠʣʘ ʚ ʩʝʙʝ ʧʨʦʜʦʣʴ-

ʥʳʝ ʣʝʜʦʨʝʟʥʳʝ ʚʳʩʪʫʧʳ ʥʘ ʜʥʠʱʝ ï çʥʦʞʠè ʠ ʣʝʜʦʨʘʟʚʦʜʷʱʠʡ ʢʣʠʥ. 

ɺ 1972 ʛ. ʜʦʢʪʦʨʦʤ Waas, ʌʈɻ ʙʳʣʘ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʥʦʚʘʷ ʬʦʨʤʘ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦ-

ʩʪʠ ʣʝʜʦʢʦʣʴʥʦʛʦ ʩʫʜʥʘ [365], ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʘʣ ʥʦʚʳʡ ʧʨʠʥʮʠʧ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ ʣʝʜ ʩʥʘʯʘʣʘ ʥʘʜʨʝʟʘʣʩʷ ʜʚʫʤʷ ʧʦʣʦʟʴʷʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʙʦʨʪʘʤ ʧʘʨʘʣʣʝʣʴʥʦ ɼʇ, ʘ ʟʘʪʝʤ ʦʙʣʘʤʳʚʘʣʩʷ ʧʦ ʤʝʩʪʘʤ ʥʘʜʨʝʟʦʚ 

ʧʣʦʩʢʦʡ ʯʘʩʪʴʶ ʜʥʠʱʘ. ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʣʴʜʠʥʘ ʨʘʟʣʘʤʳʚʘʣʘʩʴ ʥʘ ʜʚʝ ʯʘʩʪʠ V-ʦʙʨʘʟʥʦʡ 

ʯʘʩʪʴʶ ʜʥʠʱʘ ʠ ʦʪʚʦʜʠʣʘʩʴ ʧʦʜ ʥʝʥʘʨʫʰʝʥʥʳʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ. 

ʕʪʦʪ ʧʨʠʥʮʠʧ ʷʚʠʣʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ  ʣʝʜʦʢʦʣʘ çʄʫʜʴʶʛè, ʚʳʧʦʣ-

ʥʝʥʥʦʛʦ ʥʘ ʚʝʨʬʠ ʟʘʧʘʜʥʦʛʝʨʤʘʥʩʢʦʡ ʬʠʨʤʳ çʊʠʩʩʝʥ ʅʦʨʜʟʝʝʚʝʨʢʝè ʧʦ ʢʦʥʪʨʘʢʪʫ ʩ ɺ/ʆ 

çʉʫʜʦʠʤʧʦʨʪè. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʙʳʣʦ ʫʚʝʣʠʯʝʥʠʝ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ 

ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 1,5 ʨʘʟʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʧʫʣʴʩʠʚʥʦʡ ʫʩʪʘʥʦʚʢʝ [92]. ʀʩʧʳ-

ʪʘʥʠʷ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʣʝʜʦʢʦʣʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ ʣʝʜʦʢʦʣʘ ʚ ʨʦʚʥʳʭ 

ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʫʚʝʣʠʯʠʣʘʩʴ ʧʨʠ ʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝ ʤʝʥʝʝ 

ʯʝʤ ʚ 1,6 ʨʘʟʘ; ʧʦʚʳʰʝʥʠʝ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʪʘʢʞʝ ʚ ʜʨʝʡʬʫʶʱʠʭ, ʙʠʪʳʭ 

ʦʜʥʦʣʝʪʥʠʭ ʣʴʜʘʭ ʩʧʣʦʯʝʥʥʦʩʪʴʶ 9-10 ʙʘʣʣʦʚ, ʠ ʚ ʧʨʦʣʦʞʝʥʥʦʤ ʣʝʜʦʢʦʣʦʤ ʩʚʝʞʝʤ ʢʘ-

ʥʘʣʝ. ʋʭʫʜʰʠʣʘʩʴ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ ʥʘ ʟʘʜʥʝʤ ʭʦʜʫ ʠ ʚ ʤʥʦʛʦʜʥʝʚʥʦʤ ʟʘʙʠʪʦʤ ʢʘʥʘʣʝ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʭʫʜʰʝʥʠʶ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʩʫʜʥʘ. ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʨʦʭʦʜʘ ʚ 



41 

 

 

 

ʩʧʣʦʰʥʳʭ ʨʦʚʥʳʭ ʣʴʜʘʭ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʧʨʦʢʣʘʜʳʚʘʝʤʦʛʦ ʢʘ-

ʥʘʣʘ. ʄʦʨʝʭʦʜʥʦʩʪʴ ʣʝʜʦʢʦʣʘ ʚ ʮʝʣʦʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ [92]. 

ʃʝʜʦʢʦʣ çʂʘʧʠʪʘʥ ʅʠʢʦʣʘʝʚè ʧʝʨʝʦʙʦʨʫʜʦʚʘʥ ʚ 1990 ʛʦʜʫ ʬʠʨʤʦʡ çʄʘʩʘ-ʗʨʜʩè. 

ʅʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʩʪʘʣʘ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʚʳʩʠʣʘʩʴ ʣʝʜʦʧʨʦʭʦ-

ʜʠʤʦʩʪʴ, ʥʦ ʫʭʫʜʰʠʣʘʩʴ ʤʘʥʝʚʨʝʥʥʦʩʪʴ. ɺʩʣʝʜʩʪʚʠʝ ʯʨʝʟʤʝʨʥʦʛʦ ʨʘʟʚʘʣʘ ʥʦʩʦʚʳʭ ʰʧʘʥ-

ʛʦʫʪʦʚ ʠ ʤʘʣʦʛʦ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʣʝʜʦʢʦʣ ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʳʡ ʩʣʝʤʠʥʛ ʥʘ ʚʩʪʨʝʯʥʦʤ 

ʚʦʣʥʝʥʠʠ [155]. 

ɸʨʢʪʠʯʝʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʬʠʨʤʳ çɺʷʨʪʩʠʣʷè (WARC) ʧʨʦʚʝʣ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʥʦʩʦʚʳʭ ʦʢʦʥʝʯʥʦʩʪʝʡ ʠ ʩʦʟʜʘʣ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ 

ʥʦʩʦʚʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʨʦʚʥʦʛʦ ʣʴʜʘ. ʇʨʠ ʝʝ ʩʦʟʜʘʥʠʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʦʙʳʯʥʦ ʚʚʦʜʷʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʥʦʛʦʮʝʣʝʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠ-

ʤʘʥʠʝ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʠʤʝʝʪ ʟʘʢʨʫʛʣʝʥʥʳʝ ʚʘʪʝʨʣʠʥʠʠ ʠ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʣʝʜʦʨʘʟʚʦʜʷʱʠʡ ʢʣʠʥ. ʂʣʠʥ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʥʦ ʟʘʩʪʘʚ-

ʣʷʝʪ ʣʝʜ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʙʦʢ ʥʘ ʚʩʝʭ ʩʢʦʨʦʩʪʷʭ ʠ ʧʨʠ ʚʩʝʭ ʪʦʣʱʠʥʘʭ ʣʴʜʘ, ʪʝʤ ʩʘʤʳʤ 

ʫʤʝʥʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʥʪʘʢʪʘ ʚʠʥʪʦʚ ʩʦ ʣʴʜʦʤ (ʨʠʩʫʥʦʢ 1.9) [155]. 

ɺ 1988 ʛʦʜʫ ʚʩʪʫʧʠʣ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʰʚʝʜʩʢʠʡ ʣʝʜʦʢʦʣ çʆʜʝʥè. ʆʥ ʦʪʣʠʯʘʝʪʩʷ 

ʫʧʨʦʱʝʥʥʦʡ ʢʦʨʦʙʯʘʪʦʡ ʬʦʨʤʦʡ ʢʦʨʧʫʩʘ ʩ ʧʣʦʩʢʠʤ ʬʦʨʰʪʝʚʥʝʤ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʥʦʚʥʳʤ ʢʦʨʧʫʩʦʤ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʜʥʠʱʝʚʦʡ ʢʣʠʥ. 

ʕʪʦʪ ʣʝʜʦʢʦʣ ʦʙʣʘʜʘʝʪ ʧʣʦʭʠʤʠ ʤʦʨʝʭʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ: ʠʩʧʳʪʳʚʘʝʪ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴ-

ʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ ʜʚʠʞʝʥʠʶ, ʨʝʟʢʫʶ ʧʦʨʳʚʠʩʪʫʶ ʢʘʯʢʫ ʠ ʩʣʝʤʠʥʛ ʥʘ ʚʩʪʨʝʯʥʦʤ 

ʚʦʣʥʝʥʠʠ [155]. 

 

 
ʈʠʩʫʥʦʢ 1.9 - ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ ʬʠʨʤʳ çɺʷʨʪʩʠʣʷè 

 

ɺ 1996 ʛʦʜʫ ʚʩʪʫʧʠʣ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʝʯʥʦʡ ʣʝʜʦʢʦʣ çRºthelsteinè, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ 

ʚʝʨʬʠ ʍʝʣʴʩʠʥʢʠ ʬʠʨʤʳ ʄʘʩʘ-ʗʨʜʩ ʜʣʷ ɸʚʩʪʨʠʠ ʜʣʷ ʧʨʦʚʦʜʢʠ ʩʫʜʦʚ ʧʦ ɼʫʥʘʶ. ʃʝʜʦʢʦʣ 

ʠʤʝʝʪ ʣʦʞʢʦʦʙʨʘʟʥʫʶ ʥʦʩʦʚʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʩ ʧʨʷʤʳʤ ʬʦʨʰʪʝʚʥʝʤ.  



42 

 

 

 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʬʦʨʤʳ ʣʝʜʦʢʦʣʴʥʳʭ ʦʙʚʦʜʦʚ 

ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ: 

ʘ) ʣʦʞʢʦʦʙʨʘʟʥʘʷ ʩʦ ʩʣʦʤʦʤ ʩʫʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ʙ) ʣʦʞʢʦʦʙʨʘʟʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʩ ʣʝʜʦʨʘʟʚʦʜʷʱʠʤ ʢʣʠʥʦʤ; 

ʚ) ʣʦʞʢʦʦʙʨʘʟʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ (ʨʠʩʫʥʦʢ 1.10); 

ʛ) ʣʦʞʢʦʦʙʨʘʟʥʘʷ ʧʣʦʩʢʦʩʪʥʘʷ; 

ʜ) ʩʘʥʥʘʷ ʬʦʨʤʘ ʩ 2-ʤʷ ʦʩʪʨʳʤʠ ʢʨʦʤʢʘʤʠ ʧʦ ʙʦʢʘʤ (ʊʠʩʩʝʥ-ɺʘʘʩ). 

ɺ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ ɸɸʅʀʀ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ [95]. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʢʘʥʘʣʘ 

(5 ʙʘʣʣʦʚ ʧʨʦʪʠʚ 9-10). ʃʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʘ 9-12% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʦʙʚʦʜʦʚ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʉʥʠʞʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʦʩʪʨʦʡʢʠ ʢʦʨ-

ʧʫʩʦʚ ʣʝʜʦʢʦʣʦʚ ʩ ʧʣʦʩʢʦʩʪʥʳʤʠ ʦʙʚʦʜʘʤʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 17% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ ʬʦʨʤʦʡ. 

 

 
ʈʠʩʫʥʦʢ 1.10 - ʃʦʞʢʦʦʙʨʘʟʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʥʦʩʦʚʘʷ ʦʢʦʥʝʯʥʦʩʪʴ 

 

ʈʝʯʥʳʝ ʣʝʜʦʢʦʣʳ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʨʦʜʫ ʨʘʙʦʪʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʣʠʥʝʡʥʳʝ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ. ʃʠʥʝʡʥʳʝ ʣʝʜʦʢʦʣʳ ʧʨʦʢʣʘʜʳʚʘʶʪ ʢʘʥʘʣʳ ʚʦ ʣʴʜʘʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʣʝʜʦʢʦʣʳ ʚʳʧʦʣ-

ʥʷʶʪ ʣʝʜʦʢʦʣʴʥʫʶ ʨʘʙʦʪʫ ʚ ʧʦʨʪʘʭ, ʛʘʚʘʥʷʭ, ʟʘʪʦʥʘʭ, ʥʘ ʨʝʡʜʘʭ ʧʦ ʦʢʦʣʢʝ ʩʫʜʦʚ, ʚʳʚʦʜʫ 

ʠʭ ʠʟ ʤʝʩʪ ʟʠʤʥʝʛʦ ʦʪʩʪʦʷ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʥʘʚʠʛʘʮʠʠ ʚʝʩʥʦʡ, ʧʦʩʪʘʥʦʚʢʝ ʢ ʧʨʠʯʘʣʴ-

ʥʳʤ ʩʪʝʥʢʘʤ ʧʦʨʪʦʚ ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʩʷʢʦʛʦ ʨʦʜʘ ʩʦʦʨʫʞʝʥʠʡ 

ʚʦ ʚʨʝʤʷ ʣʝʜʦʭʦʜʘ. ɺʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʥʘʚʠʛʘʮʠʠ ʣʝʜʦʢʦʣʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʙʫʢ-

ʩʠʨʦʚ. 

ɼʝʣʝʥʠʝ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʥʘ ʪʠʧʳ ʜʦʚʦʣʴʥʦ ʫʩʣʦʚʥʦ, ʯʘʩʪʦ ʣʝʜʦʢʦʣ ʩʦʚʤʝʱʘʝʪ 

ʬʫʥʢʮʠʠ ʦʙʦʠʭ ʪʠʧʦʚ. ʉʣʝʜʫʝʪ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʣʝʜʦʢʦʣʳ, ʥʦ ʠ ʙʫʢʩʠʨʳ ʢʘʢ ʩʫʜʘ ʙʣʠʟʢʠʝ ʢ ʣʝʜʦʢʦʣʘʤ ʧʦ ʩʦʦʪʥʦ-

ʰʝʥʠʷʤ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ, ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ, ʧʦ ʠʤʝʶʱʠʤʩʷ ʥʘ ʩʫʜʥʝ ʩʠʩʪʝʤʘʤ 
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ʠ ʫʩʪʨʦʡʩʪʚʘʤ, ʧʦ ʨʦʜʫ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. ʄʥʦʛʠʝ ʙʫʢʩʠʨʳ ʠʤʝʶʪ ʣʝʜʦʚʳʝ ʫʩʠʣʝʥʠʷ 

ʢʦʨʧʫʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʳʧʦʣʥʷʪʴ ʣʝʜʦʢʦʣʴʥʫʶ ʨʘʙʦʪʫ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʣʝʜʦʢʦʣʘʤ ʠ ʙʫʢʩʠʨʘʤ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʡ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ [95, 119]. 

ʆʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʦ ʂɺʃ ʢ ʰʠʨʠʥʝ ʫ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʠ ʙʫʢʩʠʨʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 3·5. ʄʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ ʚʩʪʨʝʯʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʭ ʣʝʜʦʢʦʣʦʚ ʠ ʧʦʨʪʦʚʳʭ ʙʫʢʩʠʨʦʚ, ʪ. ʢ. ʜʣʷ ʥʠʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦ-

ʢʠʭ ʤʘʥʝʚʨʝʥʥʳʭ ʢʘʯʝʩʪʚ. ʅʘʧʨʦʪʠʚ, ʣʠʥʝʡʥʳʤ ʣʝʜʦʢʦʣʘʤ ʠ ʙʫʢʩʠʨʘʤ ʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʘ 

ʜʦʩʪʘʪʦʯʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ. 

ʆʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʧʦ ʂɺʃ ʢ ʦʩʘʜʢʝ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʠ ʙʫʢʩʠʨʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (2,9 ·6,9). ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠ-

ʥʝʡʥʳʝ ʣʝʜʦʢʦʣʳ ʠ ʙʫʢʩʠʨʳ, ʦʩʘʜʢʘ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʘ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺʩʝ ʨʝʯʥʳʝ ʣʝʜʦʢʦʣʳ ʠʤʝʶʪ ʠʟʙʳʪʦʯʥʳʡ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ, ʠ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ 

ʙʦʨʪʘ ʢ ʦʩʘʜʢʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,4 · 2,0. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʠ ʙʫʢʩʠʨʦʚ ʢʦʣʝʙʣʶʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ: ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ d = 0,45·0,75; ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ a = 0,68·0,90; ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʤʠʜʝʣʴ-h ʧʘʥʛʦʫʪʘ b = 

0,80·0,98. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʬʦʨʤ 

ʦʙʚʦʜʦʚ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʪ ʫʩʪʦʷʚʰʠʭʩʷ ʚʟʛʣʷʜʦʚ ʥʘ ʪʦ, 

ʢʘʢʘʷ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʝʜʦʚʦʡ ʭʦʜʢʦ-

ʩʪʠ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʠʪ ʣʦʞʢʦʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ʦʙʚʦʜʦʚ 

ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʩ ʧʦʣʥʳʤʠ ʚʘʪʝʨʣʠʥʠʷʤʠ, ʩ ʫʛʣʦʤ ʚʭʦʜʘ ʂɺʃ 90,̄ ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʤ 

ʬʦʨʰʪʝʚʥʝʤ. ʃʝʜʦʢʦʣʳ ʩ ʪʘʢʠʤʠ ʬʦʨʤʘʤʠ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʧʦʢʘʟʳʚʘʶʪ ʫʣʫʯʰʝʥʠʝ ʭʦʜ-

ʢʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ. ʕʪʦ ʦʪʯʘʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʦʨʠʪʝʪ-

ʥʘʷ ʟʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʭʦʜʢʦʩʪʠ ʚ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ.  

ʅʝʜʦʩʪʘʪʢʠ, ʧʨʠʩʫʱʠʝ ʚʩʝʤ ʥʦʚʳʤ ʬʦʨʤʘʤ ʦʙʚʦʜʦʚ: ʟʘʪʨʫʜʥʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʟʘ-

ʩʥʝʞʝʥʥʳʭ, ʪʦʨʦʩʠʩʪʳʭ ʠ ʙʠʪʳʭ ʣʴʜʘʭ, ʫʭʫʜʰʝʥʠʝ ʤʘʥʝʚʨʝʥʥʳʭ ʢʘʯʝʩʪʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʢʣʠʥʠʚʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʘʧʨʠʤʝʨ ʩʠʩʪʝʤʳ ʧʥʝʚʤʦʦʙʤʳʚʘ, ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʭʦʜʢʦʩʪʴ ʚ ʟʘʩʥʝʞʝʥʥʳʭ ʣʴʜʘʭ, 

ʙʳʩʪʨʝʝ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ.  
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ɸʥʘʣʠʟ ʬʦʨʤ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʘ ʧʨʦʝʢʪʠ-

ʨʫʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʟʤʝʱʝʥʠʷ ʚʠʥʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʧʨʠ ʦʙʝʩʧʝʯʝ-

ʥʠʠ ʭʦʨʦʰʝʛʦ ʧʦʜʪʦʢʘ ʚʦʜʳ ʢ ʚʠʥʪʘʤ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ 

ʟʘʜʥʠʤ ʭʦʜʦʤ. ʇʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʩʘʜʢʝ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʠ ʠʭ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʚʦʦʨʫ-

ʞʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʫʭ-, ʪʨʝʭ- ʠ ʜʘʞʝ ʯʝʪʳʨʝʭʚʠʥʪʦʚʳʝ ʧʨʦʧʫʣʴʩʠʚʥʳʝ ʫʩʪʘʥʦʚʢʠ. 

ʆʙʚʦʜʳ ʢʦʨʤʳ ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʧʦʣʫʪʫʥʥʝʣʴʥʳʝ. ʂʦʥʢʨʝʪʥʘʷ ʬʦʨʤʘ ʦʙʚʦ-

ʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʫ-

ʪʝʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ. 

ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ 

ʣʝʜʦʢʦʣʘ ʧʦʜ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʚ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʣʝʜʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʦʧʪʠʤʘʣʴʥʦʩʪʴʶ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ [108, 114]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩ 

ʫʯʝʪʦʤ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʘ.  

 

1.2.3.  ɸʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ʣʝʜʦʢʦʣʦʚ 

 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ʣʝʜʦʢʦʣʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ʫʜʦʙʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʦ-

ʩʪʘ ʫʧʨʘʚʣʝʥʠʷ ʩʫʜʥʦʤ, ʙʫʢʩʠʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʫʯʝʪʦʤ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦ-

ʚʠʡ ʜʣʷ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʵʢʠʧʘʞʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʘ ʣʝʜʦʢʦʣʘ 

ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʝʢʪʳ ʥʝʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʜʦʢʦʣʦʚ ʠ ʙʫʢʩʠʨʦʚ.  

ʃʝʜʦʢʦʣ ʧʨʦʝʢʪʘ 16 ï ʜʚʫʭʚʠʥʪʦʚʦʡ ʦʜʥʦʧʘʣʫʙʥʳʡ ʣʝʜʦʢʦʣ-ʙʫʢʩʠʨ ʩ ʦʜʥʦʷʨʫʩʥʦʡ 

ʥʘʜʩʪʨʦʡʢʦʡ ʠ ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʧʨʠʧʦʜʥʷʪʦʡ ʠ ʚʳʜʚʠʥʫʪʦʡ ʚʧʝ-

ʨʝʜ ʨʫʣʝʚʦʡ ʨʫʙʢʦʡ (ʨʠʩʫʥʦʢ 1.11). ʇʘʣʫʙʝ ʧʨʠʜʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʝʜʣʦʚʘʪʦʩʪʴ. ɺ ʮʝʣʷʭ 

ʦʙʣʝʛʯʝʥʠʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ ʩʫʜʥʦ ʦʙʦʨʫʜʦʚʘʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʣʝʜʦʢʦʣʴʥʦʡ 

ʢʨʝʥʦʚʦ-ʜʠʬʬʝʨʝʥʪʥʦʡ ʩʠʩʪʝʤʦʡ.  

ʃʝʜʦʢʦʣ-ʙʫʢʩʠʨ ʧʨʦʝʢʪʘ ʈ47 ï ʦʜʥʦʧʘʣʫʙʥʦʝ ʜʚʫʭʚʠʥʪʦʚʦʝ ʩʫʜʥʦ ʩ ʧʦʣʫʙʘʢʦʤ ʚ 

ʥʦʩʫ, ʦʜʥʦʷʨʫʩʥʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʠ ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʧʦʜʲʝʤʥʦʡ ʨʫ-

ʣʝʚʦʡ ʨʫʙʢʦʡ (ʨʠʩʫʥʦʢ 1.12). ʇʘʣʫʙʘ ʙʝʟ ʩʝʜʣʦʚʘʪʦʩʪʠ ʠʤʝʝʪ ʫʢʣʦʥ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 
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ʢʦʨʤʳ ʢ ʥʦʩʫ. ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʣʝʜʦʢʦʣ ʦʙʦʨʫʜʦʚʘʥ ʵʣʝʢʪʨʦʤʝʭʘʥʠ-

ʯʝʩʢʦʡ ʨʘʩʢʘʯʠʚʘʶʱʝʡ ʫʩʪʘʥʦʚʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʚ ʩʧʝʮʠʘʣʴ-

ʥʦʤ ʦʪʩʝʢʝ. 

 
ʈʠʩʫʥʦʢ 1.11 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 16 

 

 
ʈʠʩʫʥʦʢ 1.12 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ ʈ47 

 

ʃʝʜʦʢʦʣ ʧʨʦʝʢʪʘ 1105 ï ʦʜʥʦʧʘʣʫʙʥʳʡ ʪʨʝʭʚʠʥʪʦʚʦʡ ʣʝʜʦʢʦʣ ʩ ʫʜʣʠʥʝʥʥʳʤ ʙʘʢʦʤ, 

ʨʘʟʚʠʪʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʠ ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʨʠʩʫʥʦʢ 1.13). ʅʘ ʣʝʜʦ-

ʢʦʣʝ ʨʝʘʣʠʟʦʚʘʥ ʨʷʜ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʣʝ-

ʜʦʧʨʦʭʦʜʠʤʦʩʪʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʦʙʣʠʧʘʥʠʝʤ ʢʦʨ-

ʧʫʩʘ ʩʫʜʥʦ ʦʙʦʨʫʜʦʚʘʥʦ ʧʥʝʚʤʦʦʤʳʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʆʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʨʫʣʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʃʝʜʦʢʦʣ ʦʙʦʨʫʜʦʚʘʥ ʙʘʣʣʘʩʪʥʦ-ʜʠʬʬʝ-

ʨʝʥʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʝʨʘʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʧʦʩʘʜʢʫ ʩʫʜʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʧʣʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʫʞʘʱʝʡ ʜʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1.13 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 1105 
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ʃʝʜʦʢʦʣ ʧʨʦʝʢʪʘ 1191 ï ʦʜʥʦʧʘʣʫʙʥʦʝ, ʯʝʪʳʨʝʭʚʠʥʪʦʚʦʝ ʩʫʜʥʦ ʩ ʨʘʟʚʠʪʦʡ ʜʚʫʭʲ-

ʷʨʫʩʥʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʠ ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʨʠʩʫ-

ʥʦʢ1.14) ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʥʘ ʩʫʜʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʥʝʚʤʦʦʤʳʚʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʜʠʬʬʝʨʝʥʪʥʘʷ ʩʠʩʪʝʤʘ. 

ʃʝʜʦʢʦʣʴʥʳʡ ʙʫʢʩʠʨ ʧʨʦʝʢʪʘ 07521 ï ʦʜʥʦʧʘʣʫʙʥʦʝ ʜʚʫʭʚʠʥʪʦʚʦʝ ʩʫʜʥʦ ʩ 

ʜʚʫʭʷʨʫʩʥʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠ ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʢʦʨʤʝ, ʩ ʨʘʟʚʠʪʳʤ 

ʙʘʢʦʤ (ʨʠʩʫʥʦʢ1.15). 

ʄʝʣʢʦʩʠʜʷʱʠʡ ʨʝʯʥʦʡ ʣʝʜʦʢʦʣ Rºthelstein. ʕʪʦʪ ʣʝʜʦʢʦʣ ʙʳʣ ʧʦʩʪʨʦʝʥ ʬʠʨʤʦʡ 

Kvaerner-Masa Yards ʜʣʷ ɸʚʩʪʨʠʠ. ʕʪʦ ï ʦʜʥʦʧʘʣʫʙʥʦʝ ʩʫʜʥʦ ʩ ʥʝʙʦʣʴʰʦʡ ʦʜʥʦʷʨʫʩʥʦʡ 

ʥʘʜʩʪʨʦʡʢʦʡ ʚ ʥʦʩʫ ʠ ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʧʨʠʧʦʜʥʷʪʦʡ ʠ ʚʳʜʚʠʥʫʪʦʡ 

ʚʧʝʨʝʜ ʨʫʣʝʚʦʡ ʨʫʙʢʦʡ (ʨʠʩʫʥʦʢ 1.16). ʇʘʣʫʙʝ ʧʨʠʜʘʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʝʜʣʦʚʘʪʦʩʪʴ. ʅʘ 

ʩʫʜʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʧʨʦʧʫʣʴʩʠʚʥʳʭ ʢʦʤʧʣʝʢʩʘ çɸʟʠʧʦʜè.  

 
ʈʠʩʫʥʦʢ 1.14 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 1191 

 

 
ʈʠʩʫʥʦʢ 1.15 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʴʥʦʛʦ ʙʫʢʩʠʨʘ ʧʨʦʝʢʪʘ 07521 

 

ʃʝʜʦʢʦʣ ʧʨ.21900 ʪʠʧʘ çʄʦʩʢʚʘè (ʨʠʩʫʥʦʢ 1.17) - ʤʦʨʩʢʦʡ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʣʘ-

ʚʘʥʠʷ ʢʣʘʩʩʘ ʂʄÙʃʃ6[2]ɸ1ʇ1 ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʣʝʜʦʢʦʣ ʩ ʫʜʣʠʥʝʥʥʳʤ ʙʘʢʦʤ, ʩʦ 

ʩʨʝʜʥʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʩ ʜʚʫʤʷ ʧʦʣʥʦʧʦʚʦʨʦʪʥʳʤʠ ʚʠʥʪʦʨʫʣʝ-

ʚʳʤʠ ʢʦʣʦʥʢʘʤʠ ʠ ʧʦʜʨʫʣʠʚʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ, ʩʦ ʩʜʚʠʥʫʪʦʡ ʢ ʥʦʩʫ 
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ʞʠʣʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʠ ʦʪʢʨʳʪʦʡ ʧʘʣʫʙʦʡ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ. ʌʦʨʤʘ ʢʦʨʧʫʩʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʣʴʜʘ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʢʘʯʝʩʪʚ ʩʫʜʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ. 

 
ʈʠʩʫʥʦʢ 1.16 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʘ Rºthelstein 

 

 
ʈʠʩʫʥʦʢ 1.17 - ɹʦʢʦʚʦʡ ʚʠʜ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 21900 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʠ ʬʦʨʤ ʢʦʨʧʫʩʘ ʨʝʯ-

ʥʳʭ ʣʝʜʦʢʦʣʦʚ ʨʘʟʥʳʭ ʣʝʪ ʧʦʩʪʨʦʡʢʠ ʠ ʨʘʟʥʳʭ ʩʪʨʘʥ ʩʫʱʝʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ʪʘʢʠʭ ʩʫʜʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʦʜʥʦʧʘʣʫʙʥʳʝ ʩʫʜʘ ʩ ʩʝʜʣʦʚʘ-

ʪʦʩʪʴʶ ʠʣʠ ʙʘʢʦʤ, ʤʘʰʠʥʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʩ ʚʳʩʦʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʨʫ-

ʣʝʚʦʡ ʨʫʙʢʦʡ, ʠʟʙʳʪʦʯʥʳʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ. ɺ ʢʦʨʤʝ ʠʤʝʝʪʩʷ ʦʪʢʨʳʪʘʷ ʧʘʣʫʙʘ, ʛʜʝ 

ʨʘʟʤʝʱʘʝʪʩʷ ʙʫʢʩʠʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ɺʩʝ ʣʝʜʦʢʦʣʳ ʠʤʝʶʪ ʥʘʢʣʦʥʥʳʡ ʬʦʨʰʪʝʚʝʥʴ ʠ ʩʨʝʜ-

ʩʪʚʘ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʚʠʥʪʦʚ ï 2,3 ʠʣʠ 4, ʢʦʨʤʘ ʧʦʣʫʪʫʥʥʝʣʴ-

ʥʦʛʦ ʪʠʧʘ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʪʘʣʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʫ ʨʘʟʥʳʭ ʧʨʦʝʢʪʦʚ: 
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¶ ʢʦʣʠʯʝʩʪʚʦ ʷʨʫʩʦʚ ʥʘʜʩʪʨʦʡʢʠ; 

¶ ʥʘʣʠʯʠʝ ʙʘʢʘ; 

¶ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʜʩʪʨʦʡʢʠ ʠ ʝʝ ʜʣʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʣʠʥʝ ʩʫʜʥʘ; 

¶ ʩʨʝʜʩʪʚʘ, ʫʣʫʯʰʘʶʱʠʝ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʚʠʥʪʦʚ.  

ʌʦʨʤʳ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʥʦʩʦʚʘʷ 

ʦʢʦʥʝʯʥʦʩʪʴ ʫ ʨʘʟʥʳʭ ʩʫʜʦʚ ʠʤʝʝʪ ʨʘʟʥʫʶ ʧʦʣʥʦʪʫ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʣʦʞʝʥʠʝ 

ʘʙʩʮʠʩʩʳ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ, ʧʨʦʜʦʣʴʥʘʷ 

ʫʜʠʬʬʝʨʝʥʪʦʚʢʘ ʵʪʠʭ ʩʫʜʦʚ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ. 

 

1.2.4. ʇʨʦʧʫʣʴʩʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʣʝʜʦʢʦʣʦʚ 

 

ʇʣʘʚʘʥʠʝ ʚʦ ʣʴʜʘʭ ʧʨʝʜʲʷʚʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʝ ʣʝ-

ʜʦʢʦʣʘ. ʇʨʦʧʫʣʴʩʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ 

ʣʝʜʦʢʦʣʘ ʜʘʞʝ ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘ-

ʟʦʥʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʠ ʢ ʠʟʤʝ-

ʥʝʥʠʶ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʨʘʱʝʥʠʶ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʤʦʱʥʦʩʪʠ ʛʨʝʙʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝ-

ʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ï ʦʪ ʰʚʘʨʪʦʚʥʦʛʦ ʭʦʜʘ ʜʦ ʭʦʜʘ ʥʘ ʩʚʦʙʦʜʥʦʡ ʚʦʜʝ [119].  

ʇʦ ʜʘʥʥʳʤ ɸɸʅʀʀ çʣʝʜʦʚʳʡè ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʨʘʱʝʥʠʶ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʧʨʠ ʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʣʴʜʦʤ ʤʦʞʝʪ ʚ 2-5 ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʥʦʤʠʥʘʣʴʥʳʡ [119]. ʀʟ ʦʧʳʪʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ ʠ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʣʦʤʢʠ ʣʦʧʘʩʪʝʡ ʠ ʚʘʣʦʚ 

ʧʨʦʠʩʭʦʜʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʥʝ ʚʨʘʱʘʶʱʠʭʩʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ.  

ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ ʚʦ ʣʴʜʘʭ ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʝ ʣʝʜʦʢʦʣʘ [275]: 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʤʦʱʥʦʩʪʴ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 

ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ; 

¶ ʚʳʩʦʢʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʫʩʪʘʥʦʚʢʘ ʜʦʣʞʥʘ ʜʦʧʫʩʢʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʤʝʥʝʝ 30 ʨʝ-

ʚʝʨʩʦʚ ʚ ʯʘʩ ʚ ʪʝʯʝʥʠʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʫʜʘʨʳ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ ʠ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʦ ʣʝʜ; 
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¶ ʙʦʣʴʰʘʷ ʧʝʨʝʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʨʘʱʘʶʱʝʤʫ ʤʦʤʝʥʪʫ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʟʘʧʨʝʪʥʳʭ ʟʦʥ ʦʙʦʨʦʪʦʚ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʤʝʞʜʫ ʚʠʥʪʘʤʠ; 

¶ ʚʳʩʦʢʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʥʘ ʪʝʭ ʨʝʞʠʤʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʩʞʠʛʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʦʧʣʠʚʘ. 

ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʜʠʟʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʣʠ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʧʝʨʝʜʘʯʝʡ ʥʘ ʚʠʥʪ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ 

(ɺʌʐ) ʠʣʠ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝʡ ʥʘ ʚʠʥʪ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʰʘʛʘ (ɺʈʐ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ ʈʦʩʩʠʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʪʨʘʥ ʥʘʠʙʦʣʴ-

ʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ. ʊʘʢʦʡ 

ʫʩʪʘʥʦʚʢʦʡ ʦʙʦʨʫʜʦʚʘʥʳ ʨʝʯʥʳʝ ʣʝʜʦʢʦʣʳ ʧʨʦʝʢʪʦʚ 16, 1105, 1191. ʅʝʜʦʩʪʘʪʢʦʤ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ̫ʚʣʷʝʪʩʷ ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʤʘʩʩʘ. 

ɻʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʧʝʨʝʜʘʯʘ ʧʨʠʤʝʥʝʥʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʩʫʜʘʭ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘ-

ʥʠʷ, ʪʘʢʞʝ ʝʝ ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘʣʘʩʴ ʥʘ ʣʝʜʦʢʦʣʘʭ ʩ ʧʦʥʠʞʝʥʥʳʤ ʥʘʜʚʦʜʥʳʤ ʛʘʙʘʨʠ-

ʪʦʤ ʧʨʦʝʢʪʘ 10600 ʜʣʷ ʨ. ʅʝʚʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝʡ ʦʥʘ ʠʤʝʝʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʧʦ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʦ ʩʪʦʠʤʦʩʪʠ ʧʦʩʪʨʦʡʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʥʦ ʧʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʛʠʙʢʦʩʪʴ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦ-

ʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʣʶʙʦʤʫ ʚʘʣʫ ʣʶʙʦʡ ʜʚʠʛʘʪʝʣʴ, ʦʩʫʱʝʩʪʚʣʷʷ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʤʝʞʜʫ ʛʨʝʙʥʳʤʠ ʚʠʥʪʘʤʠ. 

ɺʈʐ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʣʝʜʦʢʦʣʘʭ ʠ ʩʫʜʘʭ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʡ ʂʇɼ ʩʦʙʩʪʚʝʥʥʦ ʚʠʥʪʦʚ ʧʦʚʳʰʘʝʪʩʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ. ʈʘʙʦʪʘ ɺʈʐ ʙʝʟ 

ʨʝʚʝʨʩʦʚ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʧʦʣʦʤʢʠ ʚʦ ʣʴʜʘʭ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʰʘʛʘ 

ʦʙʣʝʛʯʘʝʪ ʦʩʚʦʙʦʞʜʝʥʠʝ ʚʠʥʪʘ ʧʨʠ ʟʘʢʣʠʥʠʚʘʥʠʠ [267]. ʆʪʢʘʟ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʧʝ-

ʨʝʜʘʯʠ ʩ ɺʌʐ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʈʐ ʧʦʟʚʦʣʠʣʦ ʢʘʞʜʦʤʫ ʩʫʜʥʫ ʪʠʧʘ çʅʦʨʠʣʴʩʢè ɻ ʢʦʥʦ-

ʤʠʪʴ ʝʞʝʛʦʜʥʦ ʦʢʦʣʦ 1850 ʪ ʪʦʧʣʠʚʘ. ɺʦ ʚʨʝʤʷ ʣʝʜʦʚʳʭ ʥʘʚʠʛʘʮʠʡ 1983-1986 ʛʛ. ʩʫʜʦʚ 

ʪʠʧʘ ʉɸ-15 (çʅʦʨʠʣʴʩʢè) ʠ çʄʫʜʲʶʛè ʥʝ ʙʳʣʘ ʧʦʚʨʝʞʜʝʥʘ ʥʠ ʦʜʥʘ ʠʟ ʣʦʧʘʩʪʝʡ ʠʭ ɺʈʐ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʩʫʜʘʭ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʥʘʭʦʜʷʪ 

ʚʠʥʪʦʨʫʣʝʚʳʝ ʜʚʠʞʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ çɸʟʠʧʦʜè. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʟʘʢʣʶʯʝʥ-

ʥʦʛʦ ʚ ʢʘʧʩʫʣʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʚʠʥ-

ʪʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ. ʊʘʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʙʳʣʠ ʦʙʦʨʫʜʦʚʘʥʳ ʨʘʙʦʪʘʶʱʠʝ ʚ ʟʠʤʥʠʡ 
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ʧʝʨʠʦʜ ʚ ʚʦʜʘʭ ʌʠʥʣʷʥʜʠʠ, ʘ ʚ ʣʝʪʥʶʶ ʥʘʚʠʛʘʮʠʶ ï ʥʘ ʪʨʘʩʩʝ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ 

ʪʘʥʢʝʨʳ ʥʘ 16000 ʪʦʥʥ ʜʝʜʚʝʡʪʘ ʬʠʨʤʳ çʅʝʤʘʨʢè çʋʡʢʢʫè ʠ çʃʫʥʥʠè [296].  

ʕʢʩʧʣʫʘʪʘʮʠʷ ʵʪʠʭ ʪʘʥʢʝʨʦʚ ʚʳʷʚʠʣʘ ʪʘʢʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ çɸʟʠʧʦʜʦʚè, 

ʢʘʢ ʭʦʨʦʰʫʶ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʫʣʫʯʰʝʥʥʫʶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʥʘ ʤʘʣʳʭ ʭʦʜʘʭ, ʤʘʣʳʡ ʨʘʜʠʫʩ 

ʨʘʟʚʦʨʦʪʘ ʚʦ ʣʴʜʘʭ, ʫʚʝʣʠʯʝʥʠʝ ʂʇɼ [119]. ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ çɸʟʠʧʦʜʘè ʦʪʧʘʜʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʨʝʙʥʳʭ ʚʘʣʘʭ ʠ ʦʪʜʝʣʴʥʳʭ ʨʫʣʝʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʧʦʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʚʠʙ-

ʨʘʮʠʠ.  

ʂʦʤʧʣʝʢʩ çɸʟʠʧʦʜè ʫʩʪʘʥʦʚʣʝʥ ʪʘʢʞʝ ʥʘ ʨʝʯʥʦʤ ʣʝʜʦʢʦʣʝ çRºthelsteinè, ʦʙʦʨʫʜʦ-

ʚʘʥʥʦʤ ʜʚʫʤʷ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦ 560 ʢɺʪ. 

ʉʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʘ çɸʟʠʧʦʜè ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʦʡ ʫʩʪʘ-

ʥʦʚʢʠ.  

ʃʝʜʦʢʦʣʳ ʠʤʝʶʪ ʜʚʘ, ʪʨʠ ʠ ʜʘʞʝ ʯʝʪʳʨʝ ʛʨʝʙʥʳʭ ʚʠʥʪʘ. ʄʥʦʛʦʚʠʥʪʦʚʦʡ ʢʦʤʧʣʝʢʩ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʤʘʥʝʚʨʝʥʥʳʝ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʞʠʚʫʯʝʩʪʴ ʜʚʠ-

ʞʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʅʘ ʚʩʝʭ ʣʝʜʦʢʦʣʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʢʨʳʪʳʝ ʛʨʝʙʥʳʝ 

ʚʠʥʪʳ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ. ɻʨʝʙʥʳʝ ʚʠʥʪʳ ʚ ʥʘʧʨʘʚʣʷʶʱʠʭ ʥʘʩʘʜʢʘʭ ʥʝ ʧʦʣʫʯʠʣʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʣʝʜʦʢʦʣʘʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʘʙʦʪʝ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʘʜʢʠ ʯʘʩʪʦ ʟʘʙʠʚʘ-

ʶʪʩʷ ʣʴʜʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʂ ʛʨʝʙʥʳʤ ʚʠʥʪʘʤ ʣʝʜʦʢʦʣʦʚ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ: ʦʥʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʜʣʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴʶ ʥʘ ʟʘʜʥʝʤ ʭʦʜʫ [113]. 

ʄ.ɸ. ʀʛʥʘʪʴʝʚʳʤ ʨʘʟʨʘʙʦʪʘʥʳ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʨʘʩʯʝʪʘ ʵʣʝʤʝʥʪʦʚ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ 

ʣʝʜʦʢʦʣʦʚ [113]. 

ɺʦʧʨʦʩʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʜʚʠʞʠʪʝʣʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɸ.ɺ. 

ɹʝʣʷʰʦʚʘ, ʆ.ʅ.ɹʝʟʟʫʙʠʢʘ, ɺ.ʉ. ʐʧʘʢʦʚʘ, ɸ.ɺ.ɸʥʜʨʶʰʠʥʘ, ɸ.ɺ.ɹʠʮʫʣʠ [5, 8, 268, 274]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʟʝʣʴ-

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ ʩ ʚʠʥʪʘʤʠ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʘʛʘ. ʊʘʢʦʡ ʪʠʧ 

ʫʩʪʘʥʦʚʢʠ ʥʘʰʝʣ ʥʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʣʝʜʦʢʦʣʘʭ ʈʦʩʩʠʠ ʠ ʚʦ ʤʥʦʛʦʤ ʫʜʦʚʣʝʪʚʦ-

ʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʝ ʣʝʜʦʢʦʣʘ, ʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʚʳʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʣʝʢʩ çɸʟʠʧʦʜè, ʧʦʣʫʯʘʶʱʠʡ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʫ-

ʜʘʭ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ, ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʡ ʩ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʥʝʪ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦʡ ʨʘʟʥʠʮʳ ʢʘʢʦʡ ʠʟ ʵʪʠʭ ʪʠʧʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʩʫʜʥʝ. 
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1.3. ʆʧʠʩʘʥʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʦʚ 

 

ʃʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜʥʳʭ ʧʫʪʷʭ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝʤ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʳ ʚʩʪʨʝʯʘʶʪʩʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʣʝʜʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʜʚʠʞʝʥʠʝ ʚ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝʧʨʝʨʳʚʥʳʤ 

ʭʦʜʦʤ ʠʣʠ ʥʘʙʝʛʘʤʠ. ʅʝʧʨʝʨʳʚʥʳʡ ʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʠʞʝʥʠʝ ʢʘʢ ʚ ʩʧʣʦʰʥʳʭ, ʪʘʢ ʠ 

ʙʠʪʳʭ ʣʴʜʘʭ. ʇʦʩʣʝʜʥʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʠʨʦʜʥʳʭ ʤʝʣʢʦʙʠʪʳʭ 

ʣʴʜʘʭ, ʠʣʠ ʚ ʙʠʪʳʭ ʣʴʜʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʦʩʣʝ ʧʦʭʦʜʘ ʣʝʜʦʢʦʣʘ ʚ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦ-

ʢʨʦʚʝ ʢʘʥʘʣʘ [118].  

ʉʨʝʜʠ ʧʦʜʚʠʞʥʳʭ ʣʴʜʦʚ ʨʘʟʣʠʯʘʶʪ ʣʝʜʷʥʳʝ ʧʦʣʷ, ʣʘʚʳ ʠ ʙʠʪʳʡ ʣʝʜ. ɹʠʪʳʡ ʣʝʜ ʧʦ 

ʨʘʟʤʝʨʘʤ ʣʴʜʠʥ ʨʘʟʜʝʣʷʶʪ ʥʘ ʢʨʫʧʥʦʙʠʪʳʡ, ʤʝʣʢʦʙʠʪʳʡ ʠ ʣʝʜʷʥʫʶ ʢʘʰʫ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʣʝʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʣʝʜ ʨʦʚʥʳʡ, ʥʘʩʣʦʝʥʥʳʡ ʠ ʪʦʨʦʩʠ-

ʩʪʳʡ. ʉʦʩʪʦʷʥʠʝ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʚʥʝʰʥʠʤ ʧʨʠ-

ʟʥʘʢʘʤ: ʩʧʣʦʯʝʥʥʦʩʪʠ, ʪʦʨʦʩʠʩʪʦʩʪʠ, ʨʘʟʨʫʰʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʩʥʝʞʝʥʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥ-

ʥʦʩʪʠ ʣʴʜʘ [86, 118]. 

ʉʧʣʦʯʝʥʥʦʩʪʴʶ ʧʦʜʚʠʞʥʦʛʦ ʣʴʜʘ ʥʘʟʳʚʘʶʪ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʣʴʜʘ 

ʥʘ ʜʘʥʥʦʡ ʘʢʚʘʪʦʨʠʠ ʢ ʧʣʦʱʘʜʠ ʧʦʩʣʝʜʥʝʡ. ʉʧʣʦʯʝʥʥʦʩʪʴ ʣʴʜʘ ʦʧʨʝʜʝʣʷʶʪ ʚ ʙʘʣʣʘʭ ʧʦ 

ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʳʭ ʧʦʜʚʠʞʝʢ ʠ ʩʞʘʪʠʡ ʩʦʟʜʘʶʪʩʷ ʟʦʥʳ ʥʘʧʣʘʩʪʦʚʘʥʥʳʭ ʪʦʨʦʩʠ-

ʩʪʳʭ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʳʭ ʠʣʠ ʥʝʧʨʦʭʦʜʠʤʳʭ ʣʴʜʦʚ. ʊʦʨʦʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʚʝʞʠʝ ʠ 

ʩʪʘʨʳʝ. ʉʚʝʞʠʝ ï ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʥʝʜʘʚʥʦ, ʩ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʫʛʣʦʚʘʪʦʩʪʴʶ ʦʙʣʦʤʢʦʚ 

ʣʴʜʘ, ʥʝ ʟʘʥʝʩʝʥʥʳʝ ʝʱʝ ʩʥʝʛʦʤ. ʉʪʘʨʳʤʠ ʪʦʨʦʩʘʤʠ ʚʝʩʥʦʡ ʥʘʟʳʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʛʣʘʞʝʥ-

ʥʳʝ ʦʩʝʥʥʠʝ ʪʦʨʦʩʳ, ʩʦ ʩʥʝʞʥʳʤʠ ʥʘʜʫʚʘʤʠ ʠ ʟʘʩʪʨʫʛʘʤʠ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ 

ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʤʝʥʥʦ ʵʪʠ ʪʦʨʦʩʳ [1, 6, 241, 247]. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʦʨʦʩʠʩʪʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʪʦʨʦ-

ʩʘʤʠ, ʢ ʦʙʱʝʡ ʥʘʙʣʶʜʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʪʦʨʦʩʠʩʪʦʩʪʠ ʚʳʨʘʞʘʶʪ ʚ ʙʘʣʣʘʭ ʧʦ 

ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʨʫʰʝʥʥʦʩʪʠ ʣʝʜʷ-

ʥʦʛʦ ʧʦʢʨʦʚʘ. ʈʘʟʨʫʰʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʶʪ ʚʠʟʫʘʣʴʥʦ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʇʨʠ ʨʘʟʨʫ-

ʰʝʥʥʦʩʪʠ 0 ʙʘʣʣʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʧʨʠ 

5-ʪʠ ʙʘʣʣʘʭ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʠʟʦʙʠʣʫʝʪ ʧʨʦʤʦʠʥʘʤʠ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʥʘ ʨʝʢʘʭ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʨʝʜʢʠʡ ʣʝʜʦʭʦʜ ʩʧʣʦʯʝʥʥʦʩʪʴʶ 2-3 ʙʘʣʣʘ. 
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ʉʪʝʧʝʥʴ ʟʘʩʥʝʞʝʥʥʦʩʪʠ, ʪ. ʝ. ʪʦʣʱʠʥʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ ʩʥʝʞ-

ʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʭʦʜʠʤʦʩʪʴ ʣʴʜʘ ʩʫʜʘʤʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʩʥʝʛʘ ʥʘ ʣʴʜʫ 

ʧʦʚʳʰʘʝʪ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʢʣʠʥʠʚʘʥʠʷ ʩʫʜʦʚ. 

ɺ ʨʘʩʯʝʪʘʭ ʭʦʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ. ʂ ʪʘ-

ʢʠʤ ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʩʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ, ʨʘʟʨʫʰʝʥʥʦʩʪʠ, ʪʦʨʦʩʠʩʪʦʩʪʠ ʠ ʟʘ-

ʩʥʝʞʝʥʥʦʩʪʠ; 

¶ ʤʝʣʢʦʙʠʪʳʡ ʣʝʜ ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ ʠ ʩʧʣʦʯʝʥʥʦʩʪʠ; 

¶ ʢʘʥʘʣ ʩ ʙʠʪʳʤ ʣʴʜʦʤ. 

ʉʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʪʦʣʱʠʥʳ ʠ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʩʫʜʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʜʝʣʷʶʪ ʥʘ: 

¶ ʩʧʣʦʰʥʦʡ ʣʝʜ, ʧʨʝʦʜʦʣʝʚʘʝʤʳʡ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ; 

¶ ʪʷʞʝʣʳʡ ʣʝʜ, ʚ ʢʦʪʦʨʦʤ ʣʝʜʦʢʦʣ ʤʦʞʝʪ ʧʨʦʜʚʠʛʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘʙʝʛʘʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʟʘʪʨʫʜʥʝʥʠʝ ʜʣʷ ʩʫʜʦʭʦʜʩʪʚʘ ʚʳʟʳʚʘʝʪ ʩʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ 

ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ. ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ, ʝʩʣʠ ʥʘ ʣʴʜʫ ʠʤʝʝʪʩʷ ʩʣʦʡ ʩʥʝʛʘ. ʊʨʫʜʥʦʧʨʦ-

ʭʦʜʠʤʳʤʠ ʠʣʠ ʥʝʧʨʦʭʦʜʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʟʦʥʳ ʥʘʧʣʘʩʪʦʚʘʥʥʳʭ ʪʦʨʦʩʠʩʪʳʭ ʣʴʜʦʚ. 

ʅʘʧʨʦʪʠʚ, ʤʝʣʢʦʙʠʪʳʝ ʣʴʜʳ, ʦʩʦʙʝʥʥʦ ʥʝʙʦʣʴʰʦʡ ʩʧʣʦʯʝʥʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʣʝʛʢʦ ʧʨʦʭʦ-

ʜʠʤʳʤʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʝʣʢʦʙʠʪʳʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʩʧʣʦʯʝʥʥʦʩʪʴʶ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʙʘʣ-

ʣʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ [218]. 

ʃʝʜʦʢʦʣʳ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʨʘʙʦʪʫ ʚ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝ-

ʜʝʣʴʥʦʡ ʪʦʣʱʠʥʳ, ʪ.ʝ. ʚ ʪʘʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʩʫʜʥʦ ʧʨʠ ʨʘʙʦʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʜʚʠʞʝʪʩʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʚʥʦʡ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ 0,5·1,0 ʤ/ʩ [223].  

ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩʣʫʞʘʪ ʠʩʭʦʜʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʝ-

ʜʦʢʦʣʦʚ. 

ʇʦʜʦʙʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʝ-

ʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʘʥʳ 

ʯʘʩʪʥʳʝ ʤʝʪʦʜʠʢʠ.  

ɼʣʷ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʩ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʢʦʨʦʩʪʴʶ ʥʝʦʙʭʦ-

ʜʠʤʦ, ʯʪʦʙʳ ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʡ ʪʷʛʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ Pe ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 
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ʧʨʝʦʜʦʣʝʥʠʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R, ʪ. ʝ. ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ Pe =R. ʈʘʙʦʪʘ ʥʘʙʝʛʘʤʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʩʠʣʦʡ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʪʷʛʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ [123]. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʘ, ʢʘʢ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʭʦʜʝ ʚʦ ʣʴʜʘʭ, ʥʦ ʠ ʦʪ ʝʛʦ ʣʝʜʦʚʦʡ 

ʧʨʦʯʥʦʩʪʠ, ʤʘʥʝʚʨʝʥʥʳʭ ʢʘʯʝʩʪʚ, ʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʟʘʢʣʠʥʠʚʘʪʴʩʷ ʚʦ ʣʴʜʘʭ ʠʣʠ ʙʳʩʪʨʦ 

ʦʩʚʦʙʦʞʜʘʪʴʩʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʦʧʳʪʥʦʩʪʠ ʩʫʜʦʚʦʜʠʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ [212].  

ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʥʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʜʣʝʥʥʦʡ ʥʘʚʠʛʘʮʠʠ ʣʝʜʦʢʦʣʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʚʠʞʝʥʠʷ, ʪʘʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʜʚʠʞʝʥʠʝ ʥʘ ʪʦʨʦ-

ʩʠʩʪʳʭ ʫʯʘʩʪʢʘʭ ʘʢʚʘʪʦʨʠʠ. ʄʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʭʦʜʢʦʩʪʠ ʚ ʨʦʚʥʳʭ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʩʫʱʝ-

ʩʪʚʫʶʪ ʠ ʦʧʠʩʘʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ [118]. ʅʦ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʝ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʚʦ ʣʴʜʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʦʨʦʩʠʩʪʦʩʪʴʶ, ʠʟʫʯʝʥʦ ʤʘʣʦ ʠ ʷʚ-

ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ [1, 6]. ɺ ʨʦʚʥʳʭ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ, ʪʦʣ-

ʱʠʥʘ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʧʨʝʜʝʣʴʥʦʡ, ʦʩʥʦʚʥʳʤ ʨʝʞʠʤʦʤ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʷʚʣʷʝʪʩʷ ʥʝ-

ʧʨʝʨʳʚʥʦʝ ʜʚʠʞʝʥʠʝ ʥʦʩʦʤ ʩ ʧʦʩʪʦʷʥʥʦʡ, ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ, ʠʣʠ ʧʝʨʝʤʝʥ-

ʥʦʡ (ʧʨʠ ʨʝʞʠʤʘʭ ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ) ʩʢʦʨʦʩʪʴʶ. ɹʝʩʩʥʝʞʥʳʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʉʥʝʛ ʫʚʝʣʠʯʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʦʚ ʚʦ ʣʴʜʘʭ ʥʝ-

ʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ, ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʫʭʫʜʰʘʝʪ ʣʝʜʦʚʫʶ ʭʦʜʢʦʩʪʴ [78]. 

ɺʦ ʣʴʜʘʭ ʪʦʣʱʠʥʦʡ ʙʦʣʴʰʝ ʧʨʝʜʝʣʴʥʦʡ ʣʝʜʦʢʦʣ ʙʫʜʝʪ ʧʨʠʙʝʛʘʪʴ ʢ ʨʘʙʦʪʝ ʥʘʙʝ-

ʛʘʤʠ [87, 121]. 

ʆʜʠʥ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʩʫʜʦʚ ï ɻʪʦ ʨʘʙʦʪʘ ʥʘʙʝʛʘʤʠ. ʉʧʦ-

ʩʦʙ ʧʨʦʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚʦ ʣʴʜʘʭ ʥʘʙʝʛʘʤʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʡ, ʥʦ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʡ. 

ʉʫʜʘ ʣʝʜʦʢʦʣʴʥʦʛʦ ʢʣʘʩʩʘ ʚʳʥʫʞʜʝʥʳ ʜʚʠʛʘʪʴʩʷ ʥʘʙʝʛʘʤʠ ʚ ʪʷʞʝʣʳʭ ʣʝʜʷʥʳʭ ʧʦʣʷʭ, ʪʦʣ-

ʱʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʪʦʣʱʠʥʫ ʧʨʝʦʜʦʣʝʚʘʝʤʫʶ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ. ʕʪʦ ʜʚʠʞʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ. ʂʘʞʜʳʡ ʮʠʢʣ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ [118]:  

¶ ʦʪʭʦʜʘ ʥʘʟʘʜ (ʫʩʢʦʨʝʥʥʦʝ ʠ ʟʘʤʝʜʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ) ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʘʥʘʣʝ ʙʠʪʦʛʦ ʣʴʜʘ 

ʦʪ ʥʝʥʘʨʫʰʝʥʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʜʚʠʞʝʥʠʷ; 

¶ ʨʘʟʙʝʛʘ (ʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ) ʣʝʜʦʢʦʣʘ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʘʥʘʣʝ ʙʠʪʦʛʦ ʣʴʜʘ ʜʣʷ ʥʘʙʦʨʘ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʚʭʦʞʜʝʥʠʠ ʚ ʥʝʥʘʨʫʰʝʥʥʳʡ ʪʷʞʝʣʳʡ ʣʝʜ; 

¶ ʧʨʦʜʚʠʞʝʥʠʷ (ʟʘʤʝʜʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ) ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ, ʢʦʪʦʨʦʝ ʧʨʦ-

ʜʦʣʞʘʝʪʩʷ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʚʝʨʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʫʩʪʘʥʦʚʢʠ ʩ ʧʝʨʝʜʥʝʛʦ ʭʦʜʘ ʥʘ ʟʘʜʥʠʡ ʠ ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. 
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ʇʨʦʜʚʠʞʝʥʠʝ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ (ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ) ʚʭʦʞʜʝʥʠʷ ʚ ʩʧʣʦʰʥʦʡ ʣʝʜ. ʆʜʥʘʢʦ ʜʣʷ ʨʘʟʛʦʥʘ ʣʝʜʦʢʦʣʘ ʪʨʝʙʫʝʪʩʷ ʥʝʢʦʪʦʨʳʡ 

ʧʫʪʴ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʝʛʦ ʪʷʛʦʡ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʶ ʚ ʢʘʥʘʣʝ ʙʠʪʦʛʦ ʣʴʜʘ. ʇʨʦʡ-

ʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʦʜʚʠʞʝʥʠʝʤ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ, ʘ ʚʨʝʤʷ ʥʘ ʝʛʦ 

ʧʨʝʦʜʦʣʝʥʠʝ ʩʫʤʤʘʨʥʳʤ ʚʨʝʤʝʥʝʤ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʤʘʥʝʚʨʦʚ. ʇʦʵʪʦʤʫ ʧʦʜ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʧʦʥʠʤʘʶʪ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʧʫʪʠ ʧʨʦʜʚʠ-

ʞʝʥʠʷ ʚ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʧilS ʢ ʩʫʤʤʘʨʥʦʤʫ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʤ ʥʘ ʚʩʝ ʵʪʘʧʳ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʮʢitS [49]: 

vʥ = ʧilS / ʮʢitS . 

ɺ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ ʚ ʦʜʥʦʨʦʜʥʦʤ ʣʝʜʷʥʦʤ ʧʦʣʝ ʧʨʦʮʝʩʩ ʨʘ-

ʙʦʪʳ ʣʝʜʦʢʦʣʘ ʮʠʢʣʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʪʩʷ. ʇʦʵʪʦʤʫ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘʙʝʛʘʤʠ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

ʧ
ʥ

ʦʪ ʟʧ ʨ ʧ ʧʟ ʦʟ

=
+ + + + +

l
v

t t t t t t
 ,                                              (1.1) 

ʛʜʝ lʧ- ʧʫʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ; tʦʪ- ʚʨʝʤʷ ʦʪʭʦʜʘ ʥʘʟʘʜ ʣʝʜʦʢʦʣʘ; tʟʧ- ʚʨʝʤʷ 

ʨʝʚʝʨʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (ʕʋ) ʩ ʟʘʜʥʝʛʦ ʭʦʜʘ ʥʘ ʧʝʨʝʜʥʠʡ; tʨ- ʚʨʝʤʷ ʨʘʟʙʝʛʘ; tʧ- 

ʚʨʝʤʷ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ; tʧʟ- ʚʨʝʤʷ ʨʝʚʝʨʩʘ ʕʋ ʩ ʧʝʨʝʜʥʝʛʦ ʭʦʜʘ ʥʘ ʟʘʜʥʠʡ; 

tʦʟ- ʚʨʝʤʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʪʘʢʪʠʢʠ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ. 

ʆʪʭʦʜ ʥʘʟʘʜ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʘʥʘʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʥʘʙʦʨʘ ʩʢʦʨʦʩʪʠ ʚʭʦʞʜʝʥʠʷ ʚ ʩʧʣʦʰʥʦʡ ʣʝʜ ʦʯʝʨʝʜʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʚʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʯʘʩʪʴ ʧʫʪʠ ʣʝʜʦʢʦʣ ʜʚʠʞʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʷʛʠ ʟʘʜʥʝʛʦ ʭʦʜʘ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʴʶ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠ ʯʘʩʪʴ ʧʫʪʠ ʣʝʜʦʢʦʣ ʜʚʠʞʝʪʩʷ ʧʦ ʠʥʝʨ-

ʮʠʠ ʧʨʠ ʨʝʚʝʨʩʝ ʕʋ ʩ ʟʘʜʥʝʛʦ ʭʦʜʘ ʥʘ ʧʝʨʝʜʥʠʡ. ʅʘ ʦʪʭʦʜ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ. 

ʈʘʟʛʦʥ ʥʘ ʧʝʨʝʜʥʝʤ ʭʦʜʫ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʘʥʘʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʥʘʙʦʨʘ ʩʢʦʨʦʩʪʠ (ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ) ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʫʩʢʦʨʝʥʠʝʤ. ʅʘ ʧʨʦʡʜʝʥʥʳʡ 

ʧʫʪʴ ʧʨʠ ʨʘʟʛʦʥʝ lʨ, ʨʘʚʥʳʡ ʧʦʣʥʦʤʫ ʧʫʪʠ ʦʪʭʦʜʘ ʥʘʟʘʜ, ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚʨʝʤʷ tʨ. ʇʦʩʣʝ 

ʢʦʥʪʘʢʪʘ ʩʦ ʩʧʣʦʰʥʳʤ ʣʝʜʷʥʳʤ ʧʦʢʨʦʚʦʤ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʟʘʤʝʜʣʷʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʧʦʣ-

ʥʦʡ ʦʩʪʘʥʦʚʢʠ. ɿʘ ʵʪʦ tʧ ʣʝʜʦʢʦʣ ʧʨʦʜʚʠʛʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ lʧ, ʷʚʣʷʶʱʝʝʩʷ ʧʦʣʝʟʥʳʤ 

ʧʫʪʝʤ ʧʨʦʜʚʠʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʣʝʜʦʢʦʣ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ ʕʋ ʥʘ ʧʦʣʥʫʶ ʤʦʱ-

ʥʦʩʪʴ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ, ʠʣʠ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʚʦ ʣʴʜʫ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥ 
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ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʳʡ, ʜʦ ʦʩʪʘʥʦʚʢʠ ʩʫʜʥʘ, ʨʝʚʝʨʩ ʕʋ ʥʘ ʟʘʜʥʠʡ ʭʦʜ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘ 

ʧʨʦʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚʨʝʤʷ tʧ ʠ ʧʦʩʣʝ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʝʚʝʨʩ ʜʚʠʞʠʪʝʣʝʡ ʩ ʧʝʨʝʜʥʝʛʦ ʭʦʜʘ ʥʘ ʟʘʜʥʠʡ, ʥʘ ʢʦʪʦʨʳʡ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚʨʝʤʷ tʧʟ. 

ɺʨʝʤʷ ʨʝʚʝʨʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʩʯʠʪʘʝʪʩʷ 

ʠʟʚʝʩʪʥʳʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʫʜʥʘ. ɺ ʟʘʩʥʝʞʝʥʥʳʭ ʣʴʜʘʭ ʙʳʚʘʝʪ ʧʦʣʝʟʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʤʘ-

ʰʠʥʘʤʠ ʚʧʝʨʝʜ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʧʨʦʤʳʚʢʠ ʣʝʜʦʚʦʛʦ ʢʘʥʘʣʘ ʟʘ ʢʦʨʤʦʡ ʠ ʦʙ-

ʣʝʛʯʝʥʠʷ ʦʪʭʦʜʘ ʥʘʟʘʜ. 

ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʳʡ, ʜʦ ʦʩʪʘʥʦʚʢʠ ʩʫʜʥʘ, ʨʝʚʝʨʩ ʕʋ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʚ ʩʧʣʦʰʥʦʤ 

ʣʴʜʫ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʢʣʠʥʠʚʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʫʪʴ lʧ ʚʦ 

ʣʴʜʫ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ: ʧʫʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʨʘʙʦʪʦʡ ʕʋ ʥʘ ʧʦʣʥʫʶ ʤʦʱ-

ʥʦʩʪʴ ʠ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʩʫʜʥʦ ʧʨʦʭʦʜʠʪ ʧʨʠ ʨʝʚʝʨʩʠʨʦʚʘʥʠʠ ʕʋ ʩ ʧʝʨʝʜʥʝʛʦ ʭʦʜʘ ʥʘ ʟʘʜ-

ʥʠʡ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ. ɺʨʝʤʷ ʜʚʠʞʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ tʧ+ tʧʟ. 

ɽʩʣʠ ʥʝ ʧʨʦʠʟʦʰʣʦ ʟʘʢʣʠʥʠʚʘʥʠʝ ʢʦʨʧʫʩʘ, ʥʘʯʠʥʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʟʘʜʥʠʤ ʭʦʜʦʤ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ tʦʟ. 

ɼʚʠʞʝʥʠʝ ʜʘʞʝ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʣʝʜʦʢʦʣʦʚ ʥʝʨʝʜʢʦ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʝʜʦ-

ʚʳʤʠ ʩʞʘʪʠʷʤʠ. ɺʨʝʤʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ ʨʘʟʥʦʝ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʠ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ʬʦʨʤʦʡ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʪʦʣʱʠʥʦʡ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʴʜʘ [95].  

ɼʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ (ʤʘ-

ʥʝʚʨʠʨʦʚʘʥʠʝ ʜʚʠʞʠʪʝʣʷʤʠ ʠ ʨʫʣʷʤʠ, ʨʘʙʦʪʘ ʧʥʝʚʤʦʦʤʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʨʝʥʦ-

ʜʠʬʬʝʨʝʥʪʥʦʡ ʩʠʩʪʝʤʳ) [153, 220], ʜʣʷ ʯʝʛʦ ʧʝʨʝʢʘʯʠʚʘʶʪ ʧʦʧʝʨʝʤʝʥʥʦ ʚʦʜʫ ʤʝʞʜʫ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʮʠʩʪʝʨʥʘʤʠ - ʜʠʬʬʝʨʝʥʪʥʳʤʠ (ʥʦʩʦʚʳʤʠ ʠ ʢʦʨʤʦʚʳʤʠ) 

ʠʣʠ ʢʨʝʥʦʚʳʤʠ (ʙʦʨʪʦʚʳʤʠ) ʠʣʠ ʞʝ ʧʨʦʠʟʚʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʦʪʢʘʯʢʫ ʙʘʣʣʘʩʪʥʦʡ 

ʚʦʜʳ ʠʟ ʜʠʬʬʝʨʝʥʪʥʳʭ ʮʠʩʪʝʨʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʜʦʢʦʣʫ ʚʩʧʣʳʪʴ. ʅʝʙʦʣʴʰʠʝ ʣʝʜʦʢʦʣʳ 

ʠʥʦʛʜʘ ʦʙʦʨʫʜʫʶʪ ʚʠʙʨʘʮʠʦʥʥʳʤ (ʨʘʩʢʘʯʠʚʘʶʱʠʤ) ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʢʦ-

ʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʘ ʚʦ ʣʴʜʫ, ʧʦʚʳʰʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ 

[95]. 

ʇʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʥʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʜʣʝʥʥʦʡ ʥʘʚʠʛʘʮʠʠ ʣʝʜʦʢʦʣʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʤʦʞʝʪ ʙʳʪʴ ʜʚʠʞʝʥʠʝ ʥʘ ʪʦʨʦʩʠ-

ʩʪʳʭ ʫʯʘʩʪʢʘʭ ʘʢʚʘʪʦʨʠʠ. ɽʩʣʠ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʭʦʜʢʦʩʪʠ ʚ ʨʦʚʥʳʭ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʩʫ-

ʱʝʩʪʚʫʶʪ [222, 225], ʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʚʦ ʣʴʜʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʪʦʨʦʩʠʩʪʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 
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ɼʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʚ ʪʦʨʦʩʠʩʪʳʭ ʣʴʜʘʭ ʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ. ʆʥʦ ʩʦʩʪʦʠʪ 

ʠʟ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ: ʪʦʨʤʦʞʝʥʠʷ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʛʨʷʜʦʡ ʪʦʨʦʩʦʚ ʣʠʙʦ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘ-

ʥʦʚʢʠ, ʣʠʙʦ ʜʦ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ; ʨʘʟʛʦʥʘ ʧʨʠ ʚʩʪʨʝʯʝ ʩ ʨʦʚʥʳʤ ʩʧʣʦʰʥʳʤ ʣʴʜʦʤ ʠ 

ʜʦʩʪʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ. ʕʪʘ ʨʘʙʦʪʘ ʧʦʚʪʦʨʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠ ʠ 

ʚ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʜʚʠʞʝʥʠʠ ʙʝʟ ʟʘʢʣʠʥʠʚʘʥʠʷ ʠ 

ʦʩʪʘʥʦʚʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʃʝʜʦʢʦʣ ʜʚʠʞʝʪʩʷ ʚ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ h, ʧʦʢʨʳʪʦʤ 

ʩʥʝʛʦʤ ʪʦʣʱʠʥʦʡ hʩ, ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʢʫʨʩʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʛʨʷʜʘʤ ʪʦʨʦʩʦʚ 

ʧʨʠʚʝʜʝʥʥʦʡ ʪʦʣʱʠʥʳ hʪ ʠ ʰʠʨʠʥʦʡ bʪ. ʇʨʠ ʵʪʦʤ ʣʝʜʦʢʦʣ ʧʦʧʝʨʝʤʝʥʥʦ ʧʨʝʦʜʦʣʝʚʘʝʪ 

ʤʝʥʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʚʥʦʛʦ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ ʠ ʙʦʣʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʧʨʦʭʦʞ-

ʜʝʥʠʠ ʪʦʨʦʩʦʚ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʨʷʜʘʤʠ ʪʦʨʦʩʦʚ b.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʤ ʜʚʠʞʝʥʠʠ ʩʢʦʨʦʩʪʴ ʣʝʜʦʢʦʣʘ ʙʫʜʝʪ ʢʦʣʝʙʘʪʴʩʷ, 

ʚʦʟʨʘʩʪʘʷ ʚ ʨʦʚʥʦʤ ʣʴʜʫ ʠ ʫʤʝʥʴʰʘʷʩʴ ʚ ʪʦʨʦʩʝ. ʇʦʵʪʦʤʫ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʣʝʜʦʢʦʣʘ ï ʩʢʦʨʦʩʪʴ ʧʨʦʢʣʘʜʢʠ ʪʨʘʩʩʳ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʭʦʜʢʦʩʪʠ, ʟʘ ʦʜʠʥ ʮʠʢʣ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ t ʠ tʪ ï ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʚ ʨʦʚʥʦʤ ʣʴʜʫ ʠ ʪʦʨʦʩʝ ʟʘ ʦʜʠʥ ʮʠʢʣ. 

ʇʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʫʜʦʚ ʧʦʢʘʟʳʚʘʶʪ [1, 10], ʯʪʦ ʚ ʪʷ-

ʞʝʣʳʭ ʣʴʜʘʭ ʚ ʩʫʨʦʚʳʝ ʟʠʤʳ ʪʦʨʦʩʳ ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʣʝʜʦʢʦʣ ʥʝ ʩʧʦʩʦʙʝʥ 

ʧʨʝʦʜʦʣʝʪʴ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ. ɽʩʣʠ ʪʦʨʦʩʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʞʫʪʩʷ ʥʝʧʨʝʦʜʦʣʠ-

ʤʳʤʠ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ, ʪʦ ʣʝʜʦʢʦʣ ʙʫʜʝʪ ʧʨʠʙʝʛʘʪʴ ʢ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ.  

ʇʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʠʠ ʪʦʨʦʩʠʩʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʵʪʘʧʘ. ʇʝʨʚʳʡ ʵʪʘʧ ï ʜʚʠʞʝʥʠʝ ʚ ʨʦʚʥʦʤ ʣʴʜʫ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʨʦʩʠʩʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʪʦʨʦʡ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʨʦʩʦʤ ʚʧʣʦʪʴ ʜʦ ʦʩʪʘ-

ʥʦʚʢʠ ʚ ʥʝʤ, ʪʨʝʪʠʡ ï ʦʪʭʦʜ ʩʫʜʥʘ ʥʘ ʜʠʩʪʘʥʮʠʶ ʨʘʟʙʝʛʘ, ʯʝʪʚʝʨʪʳʡ ï ʨʘʟʛʦʥ ʥʘ ʧʝʨʝʜʥʝʤ 

ʭʦʜʫ ʚ ʢʘʥʘʣʝ ʠ ʚʪʦʨʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʦʨʦʩʠʩʪʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ɼʘʣʝʝ ʵʪʘʧʳ ʩʦ 

ʚʪʦʨʦʛʦ ʧʦ ʯʝʪʚʝʨʪʳʡ ʧʦʚʪʦʨʷʶʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʫʜʥʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʧʨʦʡʜʝʪ ʪʦʨʦ-

ʩʠʩʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ [241]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʛʨʷʜ ʪʦʨʦʩʦʚ ʣʝʜʦʢʦʣ ʙʫʜʝʪ ʠʭ ʧʨʝ-

ʦʜʦʣʝʚʘʪʴ ʟʘ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ, ʥʘʯʠʥʘʷ ʩ ʜʚʫʭ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ 

ʪʦʨʦʩʘʭ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ. 
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ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʧʠʩʘʪʴ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ: ʚ ʙʠʪʦʤ ʠʣʠ ʩʧʣʦʰʥʦʤ ʣʴʜʫ, ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʠʣʠ ʥʘʙʝ-

ʛʘʤʠ, ʚ ʨʦʚʥʳʭ ʣʴʜʘʭ ʠʣʠ ʚ ʪʦʨʦʩʠʩʪʳʭ. ʆʥʠ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦ-

ʜʝʣʝʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʦʜʢʦʩʪʴ ʣʝʜʦʢʦʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʣʶʙʦʡ ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʣʦʞʥʦʡ. ʀʟʫʯʝʥʠʝ ʣʝʜʦʚʳʭ ʧʫʪʝʚʳʭ ʫʩʣʦʚʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʙʦʨʫ ʤʝʪʦ-

ʜʦʚ ʨʘʩʯʸʪʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚʳʙʦʨʫ ʧʨʘʚʠʣʴʥʦʡ ʪʘʢʪʠʢʠ ʜʚʠʞʝʥʠʷ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ.  

 

1.4. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ  

ʣʝʜʦʢʦʣʦʚ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ 

 

ʆʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʚʠʞʝʥʠʶ ʣʝʜʦʢʦʣʦʚ ʥʘʙʝ-

ʛʘʤʠ. 

ʉʣʝʜʫʝʪ ʩʨʘʟʫ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʢʘʞʜʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʰʘʛʦʤ ʚʧʝʨʝʜ ʠ ʦʩʥʦʚʳʚʘʣʘʩʴ 

ʥʘ ʠʤʝʶʱʝʡʩʷ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʝ. ʇʦʵʪʦʤʫ ʢʨʠʪʠʢʘ ʨʘʙʦʪ, ʩʜʝʣʘʥʥʘʷ 

ʘʚʪʦʨʦʤ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʣʞʥʘ ʧʦʥʠʤʘʪʴʩʷ ʚ ʩʤʳʩʣʝ ʜʠʘʣʝʢʪʠʢʠ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʝʨʚʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʣʦʤʢʠ ʣʴʜʘ ʠ ʣʝʜʦʢʦʣʴʥʳʭ ʢʘʯʝʩʪʚ 

ʩʫʜʥʘ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ 1889 ʛʦʜʫ ʈ.ʀ.ʈʫʥʝʙʝʨʛʦʤ ʚ ʝʛʦ ʩʪʘʪʴʝ çʆ ʧʘʨʦʭʦʜʘʭ ʜʣʷ ʟʠʤʥʝʛʦ 

ʧʣʘʚʘʥʠʷ ʠ ʣʝʜʦʢʦʣʘʭè [152]. ʋʢʘʟʘʚ, ʯʪʦ ʣʦʤʢʘ ʣʴʜʘ ʣʝʜʦʢʦʣʦʤ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴʩʷ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: ʥʝʧʨʝʨʳʚʥʳʤ ʥʘʪʠʩʢʦʤ ʥʦʩʘ ʢʦʨʘʙʣʷ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʡ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʠ ʫʜʘ-

ʨʘʤʠ ʦ ʣʝʜ ʩ ʨʘʟʙʝʛʘ, ʈ.ʀ.ʈʫʥʝʙʝʨʛ, ʠʩʩʣʝʜʫʷ ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʣʦʤʢʠ ʣʴʜʘ, ʧʨʠʨʘʚʥʷʣ ʢʠʥʝ-

ʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʣʝʜʦʢʦʣʘ, ʥʘʢʦʧʣʝʥʥʫʶ ʠʤ ʧʨʠ ʨʘʟʙʝʛʝ, ʨʘʙʦʪʝ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʧʦʜʲʝʤ 

ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ ʠ ʧʨʝʦʜʦʣʝʥʠʶ ʩʠʣ ʪʨʝʥʠʷ, ʠ ʧʦʢʘʟʘʣ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʢʨʠʚʦʡ ʛʨʫʟʦ-

ʚʦʛʦ ʨʘʟʤʝʨʘ ʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʣʦʤʘʶʱʝʛʦ ʣʝʜ ʫʩʠʣʠʷ, ʨʘʚʥʦʛʦ ʧʦʪʝʨʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ. 

ʕʪʦʪ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʣʦʤʘʶʱʠʭ ʣʝʜ ʫʩʠʣʠʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʣʝʜʦʢʦʣʦʤ ʧʨʠ ʚʧʦʣʟʘʥʠʠ ʥʘ 

ʣʝʜ ʩ ʨʘʟʙʝʛʘ, ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʜʥʘ ʣʦʤʘʪʴ ʣʝʜ ʥʘʙʝʛʘʤʠ ʧʨʦʚʝ-

ʜʝʥʳ ʀ.ɺ.ɺʠʥʦʛʨʘʜʦʚʳʤ [31]. ʆʥ ʧʦʣʘʛʘʣ, ʯʪʦ ʣʝʜʦʢʦʣ ʧʦʜʭʦʜʠʪ ʢ ʢʨʦʤʢʝ ʥʝʥʘʨʫʰʝʥʥʦʛʦ 

ʣʴʜʘ ʩʦ ʩʢʦʨʦʩʪʴʶ vʨ. ɺ ʤʦʤʝʥʪ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʬʦʨʰʪʝʚʥʷ ʣʝʜʦʢʦʣʘ ʩ ʢʨʦʤʢʦʡ ʣʴʜʘ 

ʧʨʦʠʟʦʡʜʝʪ ʫʜʘʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦʪʝʨʝʡ ʩʢʦʨʦʩʪʠ ʣʝʜʦʢʦʣʘ. ɺʩʣʝʜ ʟʘ 

ʵʪʠʤ ʣʝʜʦʢʦʣ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ ʫʜʘʨʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʟʘ ʩʯʝʪ 



58 

 

 

 

ʨʘʙʦʪʳ ʫʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʙʫʜʝʪ ʚʧʦʣʟʘʪʴ ʩʚʦʝʡ ʥʦʩʦʚʦʡ ʯʘʩʪʴʶ ʥʘ ʣʝʜ 

ʠ ʩʦʟʜʘʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʦʝ ʫʩʠʣʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʟʣʘʤʳʚʘʥʠʷ ʣʴʜʘ. ɺ ʢʘʢʦʡ-ʪʦ ʤʦ-

ʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʟʜʘʥʥʦʛʦ ʣʝʜʦʢʦʣʦʤ ʫʩʠʣʠʷ ʧʨʦʠʟʦʡʜʝʪ ʨʘʟʨʫʰʝʥʠʝ 

ʩʧʣʦʰʥʦʡ ʢʨʦʤʢʠ ʣʴʜʘ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʯʘʩʪʢʝ ʚʧʝʨʝʜʠ ʬʦʨʰʪʝʚʥʷ. ʇʨʠ ʵʪʦʤ ʥʦʩ ʣʝʜʦʢʦʣʘ 

ʦʧʫʩʪʠʪʩʷ ʚʥʠʟ, ʠ ʣʝʜʦʢʦʣ ʩʨʝʜʠ ʦʙʣʦʤʢʦʚ ʨʘʟʨʫʰʝʥʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʣʷ ʥʘʯʥʝʪ ʥʦʚʳʡ 

ʨʘʟʛʦʥ, ʥʘʙʠʨʘʷ ʩʢʦʨʦʩʪʴ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʬʦʨʰʪʝʚʝʥʴ ʝʛʦ ʥʝ ʚʩʪʨʝʪʠʪʩʷ ʩʥʦʚʘ ʩ 

ʢʨʦʤʢʦʡ ʮʝʣʦʛʦ ʣʴʜʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʘʨʪʠʥʘ ʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴʩʷ. 

ɺ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʀ.ɺ.ɺʠʥʦʛʨʘʜʦʚ ʧʨʠʤʝʥʠʣ ʧʨʠʥʮʠʧ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʇʦʜ-

ʚʝʜʝʥʥʘʷ ʣʝʜʦʢʦʣʫ ʵʥʝʨʛʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ: 

¶ ʟʘʧʘʩʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʢ ʤʦʤʝʥʪʫ ʧʝʨʚʦʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʬʦʨʰʪʝʚʥʷ ʩ ʢʨʦʤ-

ʢʦʡ ʣʴʜʘ E1; 

¶ ʨʘʙʦʪʳ ʫʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʥʘ ʧʫʪʠ ʧʝʨʝʤʝʱʝʥʠʷ. 

ʀʟʨʘʩʭʦʜʦʚʘʥʥʘʷ ʣʝʜʦʢʦʣʦʤ ʵʥʝʨʛʠʷ ʩʦʩʪʦʠʪ E2: 

¶ ʵʥʝʨʛʠʠ, ʪʝʨʷʝʤʦʡ ʧʨʠ ʫʜʘʨʝ ʬʦʨʰʪʝʚʥʷ ʣʝʜʦʢʦʣʘ ʦ ʢʨʦʤʢʫ ʣʴʜʘ E3; 

¶ ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʧʦʜʲʝʤ ʠ ʜʠʬʬʝʨʝʥʪ ʣʝʜʦʢʦʣʘ E4; 

¶ ʵʥʝʨʛʠʠ, ʨʘʩʩʝʷʥʥʦʡ ʧʨʠ ʪʨʝʥʠʠ ʦʙʰʠʚʢʠ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʣʝʜʦʢʦʣʘ ʦ ʣʝʜ E5. 

ʇʦ ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ [31]: 

E1- Eʠ+ E2= E3+ E4+ E5,                                                (1.2) 

ʛʜʝ Eʠ - ʠʟʙʳʪʦʯʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʦʩʪʘʚʰʘʷʩʷ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ ʤʦʤʝʥʪ ʨʘʟ-

ʨʫʰʝʥʠʷ ʢʨʦʤʢʠ ʣʴʜʘ. ʆʧʨʝʜʝʣʠʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʥʝʨʛʠʡ, ʚʭʦʜʷ-

ʱʠʭ ʚ ʫʨʘʚʥʝʥʠʝ (1.1), ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ ʚ ʦʙʱʝʤ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʩʠʣʠʷ P, 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʣʝʜʦʢʦʣ ʠ ʨʘʚʥʦʝ ʫʩʠʣʠʶ, ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ ʨʘʟʣʘʤʳʚʘʥʠʷ ʣʴʜʘ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ. ɿʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʩʠʣʠʷ P ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʦʤʘʶʱʝʝ 

ʣʝʜ ʫʩʠʣʠʝ ʟʘʚʠʩʠʪ ʦʪ ʫʧʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ, ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʣʝ-

ʜʦʢʦʣʘ ʚ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʝ ʤʦʤʝʥʪʳ ʧʦʜʲʝʤʘ ʝʛʦ ʥʦʩʘ ʥʘ ʣʝʜ, ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ 

ʢʦʨʧʫʩʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʦʙʰʠʚʢʠ ʦ ʣʝʜ f . 

ʇʦ ʤʥʝʥʠʶ ʀ.ɺ.ɺʠʥʦʛʨʘʜʦʚʘ, ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʬʦʨʤʫʣʘ 

ʧʦʟʚʦʣʷʝʪ ʣʠʰʴ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʫʧʦʨ-

ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʠʥʪʦʚ ʠ ʨʘʟʤʝʨʝʥʠʡ ʣʝʜʦʢʦʣʘ. 

ɼʠʥʘʤʠʢʘ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ, ʣʦʤʘʶʱʝʛʦ ʣʝʜ ʫʜʘʨʘʤʠ ʩ ʨʘʟʙʝʛʘ, ʙʳʣʘ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʠʩʩʣʝʜʦʚʘʥʘ ʅ.ɸ.ɿʘʙʦʪʢʠʥʳʤ ʚ ʝʛʦ ʨʘʙʦʪʝ [91]. 
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ʇʦʩʪʘʚʠʚ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʧʦ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʣʝʜʦʢʦʣʘ ʠ ʝʛʦ ʩʢʦʨʦʩʪʠ ʚ 

ʤʦʤʝʥʪ ʫʜʘʨʘ, ʥʘʡʪʠ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʣʦʤʘʶʱʝʛʦ ʣʝʜ ʫʩʠʣʠʷ, ʤʘʢʩʠʤʘʣʴ-

ʥʫʶ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʫʩʠʣʠʷ, ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʝʱʝʥʠʷ ʬʦʨʰʪʝʚʥʷ ʠ ʜʠʬʬʝʨʝʥʪ ʩʫʜʥʘ, ʜʦ-

ʚʝʜʷ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦ ʧʨʦʩʪʳʭ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ, ʅ.ɸ.ɿʘʙʦʪʢʠʥ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪ-

ʨʝʣ ʜʚʘ ʵʪʘʧʘ ʜʚʠʞʝʥʠʷ: ʫʜʘʨ ʣʝʜʦʢʦʣʘ ʦ ʣʝʜ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʧʦʣʟʘʥʠʝ ʝʛʦ ʥʘ ʣʴʜʠʥʫ. 

ʉʯʠʪʘʷ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʜʦ ʫʜʘʨʘ ʧʨʷʤʦʣʠʥʝʡʥʳʤ, ʘ ʫʜʘʨ ʩʦʚʝʨʰʝʥʥʦ ʥʝʫʧʨʫ-

ʛʠʤ, ʅ.ɸ.ɿʘʙʦʪʢʠʥ ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʧʦʥʝʥʪʳ ʩʢʦʨʦʩʪʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʣʝʜʦʢʦʣʘ ʧʦʩʣʝ 

ʫʜʘʨʘ ʚ ʬʫʥʢʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʘ ʠ ʝʛʦ ʜʚʠʞʝʥʠʷ 

ʧʝʨʝʜ ʫʜʘʨʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʝʢʮʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʣʝʜʦʢʦʣʘ ʥʘ ʢʦʦʨʜʠʥʘʪ-

ʥʳʝ ʦʩʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʧʦʩʣʝ ʫʜʘʨʘ. ɺʩʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʴʜʘ ʜʚʠʞʝ-

ʥʠʶ ʣʝʜʦʢʦʣʘ ʅ.ɸ.ɿʘʙʦʪʢʠʥ ʩʯʠʪʘʝʪ ʩʦʩʪʦʷʱʠʤ ʠʟ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ: ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦ-

ʝʢʮʠʠ ʨʝʘʢʮʠʠ ʣʴʜʘ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʬʦʨʰʪʝʚʝʥʴ, ʠ ʩʠʣʳ ʪʨʝʥʠʷ ʤʝʞʜʫ ʬʦʨʰʪʝʚʥʝʤ ʠ 

ʣʴʜʦʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʣʦʤʢʠ ʣʴʜʘ ʥʘʙʝʛʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ɹ.ʄʠʰʝʣʝʤ [91]. ʕʪʦʪ ʩʧʦʩʦʙ 

ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʦʚ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʢʨʠʪʠʯʝʩʢʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʦʚ. 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ, ʧʨʠʥʷʪʘʷ ɹ.ʄʠʰʝʣʝʤ, ʘʥʘʣʦʛʠʯʥʘ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʀ.ɺ.ɺʠʥʦʛʨʘ-

ʜʦʚʳʤ [31]. ɺ ʥʝʡ ʧʨʠʤʝʥʝʥ ʧʨʠʥʮʠʧ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʤʛʥʦʚʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʣʝ-

ʜʦʢʦʣʘ ʫ ʢʨʦʤʢʠ ʣʴʜʘ: 

E1 + E2= E3+ E4+ E5.                                                     (1.3) 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1.3) ɹ.ʄʠʰʝʣʴ ʧʦʣʫʯʠʣ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʫ ʥʦʩʘ ʣʝʜʦʢʦʣʘ. 

ɺʦʧʨʦʩʘʤ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʘʟʙʝʛʘ ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ 

ʄ.ʉ.ʗʢʦʚʣʝʚʘ [110]. ɺ ʥʝʡ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʦʚ 

ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʫʩʣʦʚʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʪʦʣʱʠʥ ʣʴʜʘ, ʢʦʪʦʨʳʝ ʣʝʜʦʢʦʣ ʤʦʞʝʪ ʣʦʤʘʪʴ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʩ ʨʘʟʙʝʛʘ. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʥʘ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ ʪʨʝʥʠʝ 

ʢʦʨʧʫʩʘ ʦ ʣʝʜ, ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʫʜʥʘ, ʝʛʦ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʚ ʮʝʣʦʤ, ʩʪʝʧʝʥʠ ʟʘʱʠʱʝʥ-

ʥʦʩʪʠ ʚʠʥʪʦʚ ʦʪʦ ʣʴʜʘ. ʕʪʦʪ ʩʧʦʩʦʙ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʯʝʪʘ ʧʦ ʧʨʦʪʦʪʠʧʫ ʘʙʩʦʣʶʪ-

ʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʪʦʣʱʠʥ ʣʴʜʘ: 

Ὤ Ὤ  

Ⱦ Ⱦ

,                                             (1.4) 
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ʛʜʝ V, N - ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ ʩʫʜʥʘ; B - ʰʠʨʠʥʘ ʣʝʜʦʢʦʣʘ; Ὤ - ʧʨʝʜʝʣʴʥʘʷ ʪʦʣ-

ʱʠʥʘ ʣʴʜʘ; h - ʨʘʩʯʝʪʥʘʷ ʪʦʣʱʠʥʘ ʣʴʜʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʂ ʨʘʚʝʥ ʂ
 

Ⱦ Ⱦ
 . ʀʥʜʝʢʩʦʤ 

çʥʦʣʴè ʦʙʦʟʥʘʯʝʥʳ ʚʝʣʠʯʠʥʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʪʦʪʠʧʫ. 

ʄʝʪʦʜʠʢʘ ʧʨʝʜʣʦʞʝʥʥʘʷ ʄ.ʉ.ʗʢʦʚʣʝʚʳʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ. 

ɺ ʨʘʙʦʪʝ ʅ.ɸ.ɺʘʩʠʥʦʡ [29] ʠʟʣʦʞʝʥ ʤʝʪʦʜ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʧʨʦ-

ʭʦʜʠʪ ʣʝʜʦʢʦʣ ʩ ʨʘʟʙʝʛʘ ʚ ʨʦʚʥʦʤ ʣʝʜʦʚʦʤ ʧʦʣʝ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ ʧʨʝʜʝʣʴʥʦʡ. ʀʩʭʦʜʥʳʤʠ 

ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ: 

Ὀ ὼ  ὖ Ὑ ,                                                         (1.5) 

D - ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʣʝʜʦʢʦʣʘ; ὼ   ï ʫʩʢʦʨʝʥʠʝ; v - ʩʢʦʨʦʩʪʴ; t - ʚʨʝʤʷ; Rx - ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʣʝʜʦʚʦʤ ʧʦʣʝ; Pe - ʪʷʛʘ ʚʠʥʪʦʚ. 

ʈʝʰʝʥʠʝ (1.5) ʥʘʡʜʝʥʦ ʜʣʷ ʪʨʝʭ ʩʣʫʯʘʝʚ ʧʨʦʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ: 

ʧʨʠ ʨʘʙʦʪʝ ʚʠʥʪʦʚ çʚʧʝʨʝʜè; ʧʨʠ ʥʝʨʘʙʦʪʘʶʱʠʭ ʚʠʥʪʘʭ; ʧʨʠ ʨʘʙʦʪʝ ʚʠʥʪʦʚ çʥʘʟʘʜè. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [29] ʷʚʣʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʧʦʩʣʝ ʫʜʘʨʘ ʦʪ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ 

ʜʣʷ ʨʘʟʥʳʭ ʪʦʣʱʠʥ ʣʴʜʘ. 

ʈʘʙʦʪʘ ʖ.ʅ. ʇʦʧʦʚʘ ʠ ɺ.ʀ. ʂʘʰʪʝʣʷʥʘ [212, 213] ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷ-

ʥʠʷ ʤʘʩʩʳ ʣʝʜʦʢʦʣʘ ʥʘ ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʠʣʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʥʘ ʬʦʨʰʪʝʚʥʝ 

ʧʨʠ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ [213] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʨʘʩʪʘʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʩʠʣʠʷ ʥʘ ʬʦʨʰʪʝʚʥʝ. 

ɺ ʨʘʙʦʪʘʭ [241, 259, 329] ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ. ɼʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʵʪʘʧʦʚ ʮʠʢʣʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʧʨʠʚʦʜʠʪʩʷ ʦʧʳʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʠʠ ʪʦʨʦʩʠʩʪʳʭ ʣʝʜʷʥʳʭ ʧʦʣʝʡ ʠ ʧʦʣʝʡ ʪʦʣʱʠʥʦʡ 

ʙʦʣʴʰʝ ʧʨʝʜʝʣʴʥʦʡ, ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʪʘʢʪʠʢʘ 

ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘʙʝʛʘʤʠ [135]. 

ʂ.ɽ ʉʘʟʦʥʦʚʳʤ [85, 231] ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʩʠʣʠʡ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʥʦ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʥʘʙʝʛʘʤʠ ʚ ʪʦʨʦʩʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʠʩʩʣʝʜʦ-

ʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʫʜʥʘ ʚʦ ʚʨʝʤʷ ʬʦʨʩʠʨʦʚʘʥʠʷ ʪʦʨʦ-

ʩʦʚ.  
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ɺ ʨʘʙʦʪʘʭ ɸ.ʀ.ʂʦʩʪʳʣʝʚʘ [162, 163] ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʫʜʥʘ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʜʚʠʞʝʥʠʠ ʯʝʨʝʟ ʪʦʨʦʩʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʫʜʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʝʛʦʚ ʠ ʧʘʜʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʨʦʭʦʞʜʝ-

ʥʠʠ ʯʝʨʝʟ ʪʦʨʦʩ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʝʪʦʜʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʫʜʥʘ ʚ ʪʦʨʦʩ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ; ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʤʝʪʦʜʘ (ʙʦʣʴʰʠʝ 

ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʨʘʩʯʝʪʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ 

ʜʘʥʥʳʭ ʦ ʬʦʨʤʝ ʢʦʨʧʫʩʘ ʠ ʧʦ ʜʚʠʞʠʪʝʣʴʥʦ ï ʨʫʣʝʚʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʫʯʘʩʪʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ.  

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘʙʝʛʘʤʠ ʥʦʩʷʪ ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʩʚʷʱʝʥʳ ʦʪʜʝʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʜʠʥʘʤʠʢʠ. 

ɺ ʫʧʦʤʷʥʫʪʳʭ ʨʘʙʦʪʘʭ [29, 31, 91, 110] ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʣʠʰʴ ʯʘʩʪʴ ʮʠʢʣʘ ʨʘʙʦʪʳ 

ʣʝʜʦʢʦʣʘ, ʚ ʩʬʝʨʫ ʘʥʘʣʠʟʘ ʥʝ ʚʢʣʶʯʝʥ ʚʝʩʴ ʮʠʢʣ ʨʘʙʦʪʳ: ʦʪʭʦʜ ʥʘʟʘʜ - ʨʝʚʝʨʩ ʩ ʟʘʜʥʝʛʦ 

ʥʘ ʧʝʨʝʜʥʠʡ ʭʦʜ - ʨʘʟʙʝʛ ʧʦ ʢʘʥʘʣʫ - ʧʨʦʜʚʠʞʝʥʠʝ ʚʦ ʣʴʜʫ - ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʟʘʢʣʠʥʠʚʘ-

ʥʠʷ - ʨʝʚʝʨʩ ʩ ʧʝʨʝʜʥʝʛʦ ʥʘ ʟʘʜʥʠʡ ʭʦʜ. 

ʉʧʦʩʦʙʳ ʨʘʩʯʝʪʘ [29, 31, 91] ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʪ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʣʝʜʦ-

ʢʦʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ. 

ʅʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʥʘ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʩʥʝʛʘ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʦ-

ʢʘʟʳʚʘʶʪ ʥʘʪʫʨʥʳʝ ʜʘʥʥʳʝ [240], ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʥʝ ʜʘʶʪ ʦʪʚʝʪʦʚ ʥʘ ʨʷʜ ʚʦʧʨʦʩʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʣʴʟʷ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ (ʧʝʨʝʤʝʱʝʥʠʝ x, ʩʢʦʨʦʩʪʴ ὺ

ὼ, ʫʩʢʦʨʝʥʠʝ ὼ) ʣʝʜʦʢʦʣʘ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʘ ʪʘʢʞʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [259] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʧʨʠ ʧʨʘʚʠʣʴʥʦ 

ʚʳʙʨʘʥʥʦʡ ʪʘʢʪʠʢʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ. ɺʦʧʨʦʩ ʦʙ ʦʧʪʠʤʘʣʴʥʦʡ ʪʘʢʪʠʢʝ ʩʫʜʦʚʦʞʜʝʥʠʷ ʠ ʨʘ-

ʮʠʦʥʘʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʪʘʢʫʶ ʨʘ-

ʙʦʪʫ, ʥʝ ʧʦʜʥʠʤʘʣʩʷ. 

 

1.5. ʈʘʩʯʝʪʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ 

 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʳ ʠ ʩʫʜʘ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʜʚʠʞʫʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦ-

ʚʳʭ ʫʩʣʦʚʠʷʭ: ʚ ʩʧʣʦʰʥʦʤ ʠ ʙʠʪʦʤ ʣʴʜʫ. ɺ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʩʫʜʘ  ʜʚʠʞʫʪʩʷ 
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ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ, ʪʘʢ ʠ ʥʘʙʝʛʘʤʠ. ɺ ʙʠʪʦʤ ʣʴʜʫ ʜʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʣʝ 

ʧʨʠʨʦʜʥʦʛʦ ʙʠʪʦʛʦ ʣʴʜʘ ʠ ʚ ʢʘʥʘʣʝ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʝʜʦʢʦʣʘ. ɺ ʪʷʞʝʣʳʭ ʣʴʜʘʭ ʣʝʜʦʢʦʣʳ 

ʧʨʠʙʝʛʘʶʪ ʢ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ. ʈʘʙʦʪʘ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʨʦʚʥʦʤ ʩʧʣʦʰ-

ʥʦʤ ʣʝʜʷʥʦʤ ʧʦʣʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʨʷʜ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: ʦʪʭʦʜ ʠ ʨʘʟʙʝʛ ʚ ʩʦʙʩʪʚʝʥ-

ʥʦʤ ʢʘʥʘʣʝ ʙʠʪʦʛʦ ʣʴʜʘ, ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʩʧʣʦʰʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʶ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʠ ʣʝʜʦʢʦʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚʦ ʣʴʜʘʭ ʦʙʥʘʨʫʞʠʣʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʯʝʨʝʜʫʶʱʠʭʩʷ 

ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ ʩʦ ʣʴʜʦʤ. ʀʟʤʝʥʝʥʠʝ ʪʦʣʱʠʥ ʣʴʜʘ, ʝʛʦ ʩʧʣʦʯʝʥʥʦʩʪʠ, 

ʪʦʨʦʩʠʩʪʦʩʪʠ, ʟʘʩʥʝʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝ-

ʥʠʶ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʳ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ʧʦʣʥʦʛʦ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʆʪʤʝ-

ʯʝʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʴʜʘ ʜʚʠʞʝʥʠʶ ʩʫ-

ʜʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʣʠʯʥʳʤ ʣʝʜʦʚʳʤ ʫʩʣʦʚʠʷʤ. 

ʇʦʣʥʦʝ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʣ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʠʩʪʦʝ ʣʝʜʦʚʦʝ Rʯʣ ʠ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʚʦʜʳ Rʚ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ [64]: 

ʣ ʯʣ ʚR R R= +.     (1.6) 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʯʠʩʪʦʝ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʦʟʥʘ-

ʯʘʷ ʝʛʦ ʜʣʷ ʢʨʘʪʢʦʩʪʠ R ʠ ʥʘʟʳʚʘʷ ʣʝʜʦʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ ʚʦʜʳ Rʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʦʙʳʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ [152]. 

ɺ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʘʭ, ʦʙʳʯʥʦ, ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʨʷʤʦʝ Rʧʨ, 

ʥʝʟʘʚʠʩʷʱʝʝ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʩʢʦʨʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʩʢ: 

R= Rʧʨ+ Rʩʢ.       (1.7) 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʙʠʪʦʛʦ ʣʴʜʘ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ. 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʠʩʩʣʝʜʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʨʦʢʦʚʳʤ 

ʛʦʜʘʤ 20 ʚʝʢʘ. ɺʧʝʨʚʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʩʫʜʦʚ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 1939 ʛ. ɺ.ʉ.ʅʘʟʘʨʦʚʳʤ ʠ ɸ.ɸ.ʂʦʩʪʶʢʦʚʳʤ [164]. 

ʅʘʯʠʥʘʷ ʩ 1948 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ʄ.ʅʦʛʠʜʘ ʚ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʦʤ ʙʘʩʩʝʡʥʝ ʃʂʀ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʣʴʜʘʭ ʥʘʯʘʣʦʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʠʟʫʯʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ [197].  
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ɺ 1952 ʛ. ʃ.ʄ.ʅʦʛʠʜ ʧʨʝʜʣʦʞʠʣ ʧʝʨʚʫʶ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ ʣʝʜʦ-

ʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʥʘ ʚ ʙʠʪʳʭ ʣʴʜʘʭ, ʧʦʣʫʯʝʥʥʫʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘ-

ʥʠʡ [225]. 

ɺ 1953-1955 ʛ.ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ.ʄ.ʅʦʛʠʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʦʚʘʷ ʩʝʨʠʷ ʤʦʜʝʣʴ-

ʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʙʠʪʳʭ ʣʴʜʘʭ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʤʘʩʰʪʘʙʥʫʶ ʩʝʨʠʶ ʤʦʜʝʣʝʡ ʣʝʜʦʢʦʣʘ 

çɽʨʤʘʢè. ʆʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 1949-1955 ʛ.ʛ. ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʫ ʚʳʚʝʩʪʠ ʥʦʚʫʶ 

ʨʘʩʯʝʪʥʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʦʮʝʥʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʙʠʪʳʭ 

ʣʴʜʘʭ [225].  

ɺ 60-ʭ ʛʦʜʘʭ ʠʟʫʯʝʥʠʝ ʭʦʜʢʦʩʪʠ ʩʫʜʦʚ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʥʘ ʙʘʟʝ ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ. ɸ.ɺ.ɹʨʦʥʥʠʢʦʚ [24], ʆ.ɺ.ɼʫʙʨʦʚʠʥ [225], ɸ.ʗ.ʈʳʚʣʠʥ [26] ʠ ʨʷʜ 

ʜʨʫʛʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʨʘʟʨʘʙʦʪʘʣʠ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʣʝʜʦʢʦʣʦʚ ʠ ʣʝʜʦʢʦʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ. ʉʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʭʦʜʢʦʩʪʠ ʩʫʜʦʚ ʚ ʙʠʪʳʭ ʣʴʜʘʭ ʦʪʤʝʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ V.R.Milano [343], ʧʦʩʚʷʱʝʥʥʦʝ ʨʘʟ-

ʨʘʙʦʪʢʝ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʧʨʠ ʨʘʟʛʦʥʝ ʚ ʢʘʥʘʣʝ, 

ʟʘʧʦʣʥʝʥʥʦʤ ʤʝʣʢʦʙʠʪʳʤ ʣʴʜʦʤ. 

ɺ 1933-1937 ʛ.ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʗ.ʗ.ɻʘʢʢʝʣʷ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʧʝʨʚʳʝ ʥʘʪʫʨ-

ʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʭʦʜʢʦʩʪʠ ʚʦ ʣʴʜʘʭ ʧʘʨʦʭʦʜʦʚ çʄʘʣʳʛʠʥè ʠ çʄʦʩʩʦʚʝʪè 

[116]. ʗ.ʗ.ɻʘʢʢʝʣʴ ʧʨʝʜʣʦʞʠʣ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʧʦʪʝʨʶ ʩʢʦʨʦʩʪʠ ʚʦ 

ʣʴʜʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ ʭʦʜʘ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ, ʛʜʝ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʚʦ 

ʣʴʜʘʭ ʩʯʠʪʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʩʧʣʦʯʝʥʥʦʩʪʠ ʙʠʪʦʛʦ ʣʴʜʘ. ɺʩʣʝʜ ʟʘ ʗ.ʗ.ɻʘʢʢʝʣʝʤ ʚ 

1935 ʛ. ɻ.ɽ.ʈʘʪʤʘʥʦʚ ʧʨʦʚʝʣ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʭʦʜʠʤʦʩʪʴʶ ʣʝʜʦʢʦʣʘ çʂʨʘʩʠʥè ʚʦ ʣʴʜʘʭ 

ɸʨʢʪʠʢʠ [219]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦ-

ʨʦʩʪʠ ʭʦʜʘ ʦʪ ʩʧʣʦʯʝʥʥʦʩʪʠ ʙʠʪʦʛʦ ʣʴʜʘ, ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʫ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʧʝʨʚʳʝ ʚʳʚʦʜʳ ʦ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʘ çʂʨʘʩʠʥè. 

ɺ 1944 ʛ. ɸ.ʌ.ʃʘʢʪʠʦʥʦʚ ʠ ɺ.ɺ.ɼʨʝʤʣʶʛ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʫʜʦʚʳʝ ʚʘʭʪʝʥʥʳʝ 

ʞʫʨʥʘʣʳ ʠ ʦʙʦʙʱʠʣʠ ʤʘʪʝʨʠʘʣʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʭʦʜʠʤʦʩʪʴʶ 38 ʩʫʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʣʴʜʘʭ [171]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨʳ ʧʦʣʫʯʠʣʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩʫʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʣʦʯʝʥʥʦʩʪʠ ʙʠʪʦʛʦ ʣʴʜʘ. 

ʉʨʝʜʠ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʭʦʜʢʦʩʪʠ ʩʫʜʦʚ ʚ ʙʠʪʳʭ ʣʴʜʘʭ, ʦʪʤʝ-

ʪʠʤ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ɺ.ʃ.ʎʫʨʠʢʦʚʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 1947-1952 ʛ.ʛ. [270], 

ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʫʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʡʦʥʘʭ ɸʨʢʪʠʢʠ ʚ 60-ʭ - 70-ʭ ʛʦʜʘʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʗ.ʈʳʚʣʠʥʘ [114, 152]. 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʩʫʜʦʚ ʚ ʙʠʪʳʭ 

ʣʴʜʘʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʨʧʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʚʝʨʰʝʥʳ 

ʢ ʢʦʥʮʫ 70-ʭ ʛʦʜʦʚ. ʇʦʩʣʝʜʥʷʷ ʯʝʪʚʝʨʪʴ 20 ʚʝʢʘ ʦʟʥʘʤʝʥʦʚʘʣʘʩʴ ʧʦʷʚʣʝʥʠʝʤ ʘʪʦʤʥʳʭ ʣʝ-

ʜʦʢʦʣʦʚ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʦʚʳʭ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʦʙʱʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳ-

ʪʘʥʠʡ ʣʝʜʦʢʦʣʦʚ ʠ ʩʫʜʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.  

ʇʨʠʚʝʜʝʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ ʩ ʢʦʥʮʘ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

1. ʄʝʪʦʜ ʈʳʚʣʠʥʘ ɸ.ʗ. [152]. 

]

( )

2

1 4ʣ ʥ ʩʞ

2 2
2 3ʣ ʥ 2ʬ ʣ 2ʬ

1 2
2

tg Fr tg Fr

B L L
R bh k f k f S

B B

k bhB f k bhL

å õ å õè=r + a + a +æ ö æ öêç ÷ ç ÷

+ r +a j + r j

   ,                          (1.8) 

ʛʜʝ rʣ ï ʧʣʦʪʥʦʩʪʴ ʣʴʜʘ, ʪ/ʤ3; b ï ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʤʝʣʢʦʙʠʪʦʛʦ ʣʴʜʘ, ʤ; h ï ʪʦʣʱʠʥʘ ʤʝʣ-

ʢʦʙʠʪʦʛʦ ʣʴʜʘ, ʤ; L ʠ B ï ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʩʫʜʥʘ, ʤ; f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʣʴʜʘ ʦ ʢʦʨʧʫʩ 

ʩʫʜʥʘ; aʥ   ï  ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʥʦʩʦʚʦʡ ʚʝʪʚʠ ʂɺʃ; a  ï  ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʂɺʃ; 

Sʩʞ  ï ʩʠʣʘ ʩʞʘʪʠʷ ʣʴʜʘ ʚ ʙʘʣʣʘʭ; Fr ï ʯʠʩʣʦ ʌʨʫʜʘ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ; j2ʬ ï ʫʛʦʣ ʚʭʦʜʘ ʥʦʩʦʚʦʡ 

ʚʝʪʚʠ ʂɺʃ, ʛʨʘʜ; 1k , 2k , 3k , 4k ,- ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʩʧʣʦʯʸʥʥʦ-

ʩʪʠ ʠ ʩʠʣʳ ʩʞʘʪʠʷ ʣʴʜʘ. 

2. ʄʝʪʦʜ ʉʘʥʜʘʢʦʚʘ ʖ.ɸ. [239]. 

ʉʘʥʜʘʢʦʚ ʖ.ɸ. ʤʦʜʠʬʠʮʠʨʦʚʘʣ ʤʝʪʦʜ ɸ.ʗ. ʈʳʚʣʠʥʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʤʦʨ-

ʩʢʠʭ ʩʫʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ ʨʝʯʥʳʭ 

ʩʫʜʦʚ ʉʘʥʜʘʢʦʚ ʖ.ɸ. ʚʚʝʣ ʚ ʩʪʨʫʢʪʫʨʥʫʶ ʬʦʨʤʫʣʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʙʝʟʨʘʟʤʝʨʥʳʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ kʨʘʟ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʨʘʟʨʫʰʝʥʥʦʩʪʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʠʣ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ 2k , ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʚʭʦʜʘ ʥʦʩʦʚʦʡ ʚʝʪʚʠ 

ʂɺʃ j2ʬ  ʠ ʩʧʣʦʯʸʥʥʦʩʪʠ ʙʠʪʦʛʦ ʣʴʜʘ S. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʫʣʘ (1.8) ʧʨʠʥʷʣʘ ʚʠʜ: 
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3. ʄʝʪʦʜ ʊʨʦʥʠʥʘ ɺ.ɸ., ʇʦʣʷʢʦʚʘ ɸ.ʉ. [257]. 
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ὔ ρ ÃÏÓű ρ ÃÏÓű  ʧʨʠ j2  45̄;  ὔ ρ ÓÉÎű ρ ÃÏÓű  ʧʨʠ j2 > 45,̄ 

ʛʜʝ r - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʪ/ʤ3; lʥ ï ʦʪʩʪʦʷʥʠʝ ʬʦʨʰʪʝʚʥʷ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ; SWL ï 

ʧʣʦʱʘʜʴ ɺʃ; xA ï ʘʙʩʮʠʩʩʘ ʭʘʨʘʢʪʝʨʥʦʡ ʪʦʯʢʠ ɸ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʫʩʣʦʚʠʷ vn = 0; vn ï ʧʨʦ-

ʝʢʮʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ dl ʂɺʃ ʥʘ ʚʥʝʰʥʶʶ ʥʦʨʤʘʣʴ; g - ʫʛʦʣ ʤʝʞʜʫ 

ʚʝʢʪʦʨʘʤʠ v ʠ nv ; k0 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʣʶ ʤʘʩʩʳ ʙʠʪʦʛʦ ʣʴʜʘ, ʫʭʦʜʷʱʝʛʦ 

ʧʦʜ ʜʥʠʱʝ; f1, kt - ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; ʩɺ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʣʴʜʠʥʳ; kc2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʜʝʥʪʠʬʠʢʘʮʠʠ;  x, y ï ʢʦʦʨʜʠʥʘʪʳ ʵʣʝʤʝʥʪʘ 

ɺʃ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʫʜʥʦʤ; y¡ , y¡¡- ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʳʝ ʦʨʜʠ-

ʥʘʪʳ y; N ï ʧʘʨʘʤʝʪʨ ʬʦʨʤʳ ʢʦʨʧʫʩʘ; j1 ï ʫʛʦʣ ʤʝʞʜʫ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʙʘʪʦʢʩʫ ʠ ʦʩʥʦʚʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ ʚ ʤʝʩʪʝ ʝʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʚʘʪʝʨʣʠʥʠʝʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʨʘʩʯʸʪʥʦʛʦ ʤʝʪʦʜʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

210 ,,,, ct kkfck B . ɼʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʩʫʜʦʚ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

4. ʄʝʪʦʜ ɿʫʝʚʘ ɺ.ɸ. [95]. 
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ʛʜʝ Ὓ ï ʬʫʥʢʮʠʷ ʩʧʣʦʯʸʥʥʦʩʪʠ ʣʴʜʘ ʚ ʢʘʥʘʣʝ; Frh
v

gh
=  - ʯʠʩʣʦ ʌʨʫʜʘ ʧʦ ʪʦʣʱʠʥʝ ʣʴʜʘ 

h; v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, Bʢ ï hʠʨʠʥʘ ʢʘʥʘʣʘ, ʤ. 
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5. ʄʝʪʦʜ ʉʦʣʜʘʪʢʠʥʘ ʆ.ɹ. [249]. 
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ʛʜʝ Bʢ ï hʠʨʠʥʘ ʢʘʥʘʣʘ, ʤ.  

6. ʄʝʪʦʜ ʅ.ɺ. ʂʘʣʠʥʠʥʦʡ [138]. 
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ʛʜʝ kʠʜ,     kʧ ï ɻʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, kʠʜ = 1,38;  kʧ = 0,70; nx, ny, nz ʥʘʧʨʘʚʣʷʶʱʠʝ 

ʢʦʩʠʥʫʩʳ; j1  - ʫʛʦʣ ʤʝʞʜʫ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʚʘʪʝʨʣʠʥʠʠ ʠ ɼʇ; j2  - ʫʛʦʣ ʥʘʢʣʦʥʘ ʰʧʘʥʛʦʫʪʘ 

ʢ ʚʝʨʪʠʢʘʣʠ; j3 - ʫʛʦʣ ʥʘʢʣʦʥʘ ʰʧʘʥʛʦʫʪʘ ʢ ʚʝʨʪʠʢʘʣʠ; b ï ʩʨʝʜʥʷʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 
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ʦʙʣʦʤʢʦʚ ʣʴʜʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʝʛʦ ʪʦʣʱʠʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟʛʠʙʦʤ ʧʣʘʩʪʠʥ ʥʘ ʫʧʨʫʛʦʤ ʦʩ-

ʥʦʚʘʥʠʠ 4 /g da= r  ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ba = 0,312; ʩʛ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʴʜʠʥ ʧʨʠ ʠʭ ʧʦʧʝʨʝʯʥʦʤ ʦʙʪʝʢʘʥʠʠ, ʩʛ = 2; ʩʠ ï ʢʦ-

ʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʚʦʜʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʇʘʙʩʪʘ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʘʩʪʠʥʳ c ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ba = 0,312:  

ʠ
ʣ

0,068
1c

h

r
= +

a r
; 

iF - ʬʫʥʢʮʠʠ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʦʨʧʫʩʦʚ [138] ʠʟ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʩʦ ʣʴʜʦʤ. 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʪʦʜʳ 4, 5, 6 ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʜʚʠ-

ʞʝʥʠʷ ʩʫʜʥʘ ʚ ʢʘʥʘʣʝ ʩ ʙʠʪʳʤ ʣʴʜʦʤ, ʧʨʠʯʸʤ ʤʝʪʦʜʳ 4 ʠ 5 ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʫʜʘʤ. ʄʝʪʦʜʳ 1, 2, 4 ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʪ ʦʙʚʦʜʳ ʣʝʜʦʢʦʣʘ, ʧʨʠ 

ʵʪʦʤ ʤʝʪʦʜ 4 ʪʘʢʞʝ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚ ʷʚʥʦʤ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʣʴʜʘ ʦ ʢʦʨʧʫʩ. ʄʝʪʦʜ 

3 ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʠʪʳʚʘʝʪ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʥʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʠʤ ʧʨʠ 

ʚʳʯʠʩʣʝʥʠʠ. ʄʝʪʦʜ 4 ʫʯʠʪʳʚʘʝʪ ʬʦʨʤʫ ʢʦʨʧʫʩʘ, ʥʦ ʨʘʟʨʘʙʦʪʘʥ ʠ ʥʘʩʪʨʦʝʥ ʥʘ ʜʚʠʞʝʥʠʝ ʚ 

ʢʘʥʘʣʝ ʩʧʣʦʯʝʥʥʦʩʪʴʶ 9-10 ʙʘʣʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʦʤ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʣʝʜʦʢʦʣʘ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʚʝʜʝʥʠʡ ʦ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʩ ʜʘʥʥʳʤʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʘ-

ʢʦʡ-ʣʠʙʦ ʠʟ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʦʚ ʚ ʢʘʥʘʣʝ, ʟʘʧʦʣʥʝʥʥʦʤ 

ʤʝʣʢʦʙʠʪʳʤ ʣʴʜʦʤ. ʕʪʦʪ ʚʳʚʦʜ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʝʪʦʜʘʤ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʚ ʤʝʣʢʦʙʠʪʦʤ ʣʴʜʫ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʢʨʦʤʢʘʤʠ ʢʘʥʘʣʘ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʜʣʷ ʦʮʝʥʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʨʘʚʥʦʚʝʨʦʷʪʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʣʶʙʦʡ 

ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ.  

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 6, 

ʪʘʢ ʢʘʢ ʦʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʣʝʜʦʢʦʣʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʢʘʥʘʣʝ ʙʠʪʦʛʦ ʣʴʜʘ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʣʝʜʦ-

ʢʦʣʘ ʚ ʥʝʥʘʨʫʰʝʥʥʦʤ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ. 
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ɺ ʨʘʙʦʪʘʭ ʖ.ɸ. ʐʠʤʘʥʩʢʦʛʦ [271, 272] ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ 

ʩʫʤʤʳ ʧʨʷʤʦʛʦ ʠ ʩʢʦʨʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʩʠʣʳ: 

R=R1+R2+R3, 

ʛʜʝ R1 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝʤ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʨʝʥʠʝʤ ʢʦʨʧʫʩʘ 

ʦ ʣʝʜ; R2 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʠʪʘʧʣʠʚʘʥʠʝʤ ʠ ʧʦʚʦʨʘʯʠʚʘʥʠʝʤ ʚʟʣʦʤʘʥ-

ʥʦʛʦ ʣʴʜʘ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʪʨʝʥʠʝʤ; R3 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʜʠʥʘʤʠ-

ʢʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʠʪʳʤ ʣʴʜʦʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʘʚʪʦʨʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʘʥʘʣʦʛʠʯʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʣʝʜʦ-

ʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ. 

1. ʄʝʪʦʜ Janssonôʘ J.E. [118]. 

( )5 4 2

1 2R c h c hv B= + ,      (1.14) 

ʛʜʝ 1c ʠ2c  - ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʢʩʧʝʨʝʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ; 

,B v - hʠʨʠʥʘ ʣʝʜʦʢʦʣʘ ʠ ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʣʝʜʦʢʦʣʘ Makkinaw ,ʢʘʢ ʦʪʤʝʯʘʝʪ ʩʘʤ ʘʚ-

ʪʦʨ, ʥʝ ʧʦʜʪʚʝʨʜʠʣʠ ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʧʨʠ ʪʦʣʱʠʥʝ ʣʴʜʘ 5/4. 

2. ʄʝʪʦʜ ʊʘʨʰʠʩʘ ʄ.ʂ. [252]. 

1 2
1

1

1 cos

1

Ê

Ê

Ê

x
Ê i

z z

fctg n
R Z ctg Z f

fctg n n

+ j å õj
= j + +æ ö

- j ç ÷
ä ,   (1.15) 

ʛʜʝ 
21.64Ê uZ h= s  - ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ, ʨʘʟʨʫʰʘʶʱʘʷ ʣʝʜ ʥʘ ʬʦʨʰʪʝʚʥʝ; 

20.82i uZ h= s  - ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ, ʨʘʟʨʫʰʘʶʱʘʷ ʣʝʜ ʫ ʙʦʨʪʘ; 

h - ʪʦʣʱʠʥʘ ʣʴʜʘ; 

us - ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʣʴʜʘ ʥʘ ʠʟʛʠʙ; 

f  - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʘʨʳ ʣʝʜ ï ʥʘʨʫʞʥʘʷ ʦʙʰʠʚʢʘ; 

,x zn n - ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʥʦʨʤʘʣʠ ʢ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʝ; 

2j - ʫʛʦʣ ʤʝʞʜʫ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʚʘʪʝʨʣʠʥʠʠ ʠ ɼʇ ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ; 

1Ê
j  - ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʚʝʨʪʠʢʘʣʠ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ R ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʪʦʯʝʢ ʢʦʥʪʘʢʪʘ ʩʫʜʥʘ ʩʦ ʣʴʜʦʤ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʪʦ-

ʯʝʢ ʟʘʚʠʩʠʪ ʦʪ ʰʠʨʠʥʳ ʩʫʜʥʘ B ʠ ʨʘʜʠʫʩʦʚ ʚʳʣʘʤʳʚʘʝʤʳʭ ʣʝʜʦʚʳʭ ʩʝʢʪʦʨʦʚ r , ʧʨʠʯʝʤ 
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ʛʜʝ , gr  - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʠ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

E - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʣʴʜʘ. 

3. ʄʝʪʦʜ ʂʘʰʪʝʣʷʥʘ ɺ.ʀ. [152]. 

2 1,65

ʠ 0 0

2

1
0,004 3,6 0,25R B h gBh B hv= s m + r m +

h
,   (1.16) 

ʛʜʝ ór - ʧʣʦʪʥʦʩʪʴ ʣʴʜʘ; 

0 2,m h - ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʝʜʦʢʦʣʴʥʦʩʪʠ ʠ ʣʝʜʦʨʝʟʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚ ʠʥʪʝʛʨʘʣʴ-

ʥʦʤ ʚʠʜʝ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʚ ʨʘʡʦʥʝ ʂɺʃ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʖ.ɸ.ʐʠʤʘʥʩʢʠʤ [272]. 

4. ʄʝʪʦʜ ʗʢʦʚʣʝʚʘ ʄ.ʉ. [278]. 

1 2R R R= +, 

ʛʜʝ R1 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝʤ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʨʝʥʠʝʤ ʢʦʨʧʫʩʘ 

ʦ ʣʝʜ;  R2 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʨʧʫʩʘ ʩ ʦʙʣʦʤʢʘʤʠ ʨʘʟʨʫ-

ʰʝʥʥʦʛʦ ʣʴʜʘ;  R1 ʧʨʠʥʷʪʘ ʥʝʟʘʚʠʩʷʱʝʡ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʙʦʯʠʭ ʩʢʦʨʦ-

ʩʪʝʡ ʣʝʜʦʢʦʣʘ ʚʦ ʣʴʜʫ ʧʨʝʜʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʠʣʠ ʙʣʠʟʢʦʡ ʢ ʥʝʡ. 

2

1

1 2 20 0

2 cos cos sin
d ,

cos cos cos

è øx x x
= +é ù

x j jé ùê ú
ñ ñ
ʅ ʅL L

ʥ ʥR p dx f p x    (1.17) 

ʛʜʝ Lʥ ï ʜʣʠʥʘ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ; 2j - ʫʛʦʣ ʤʝʞʜʫ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʚʘʪʝʨʣʠʥʠʠ ʠ ɼʇ ʚ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʩʫʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʨʥ ï ʨʘʟʨʫʰʘʶʱʝʝ ʣʝʜ ʥʦʨʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʦʨ-

ʧʫʩʘ, ʧʨʠʭʦʜʷʱʝʝʩʷ ʥʘ ʵʣʝʤʝʥʪ ʜʣʠʥʳ ʂɺʃ;  x - ʪʝʢʫʱʠʡ ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ ʢ ʙʦʨʪʫ 

ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ;  x1 ï ʫʛʦʣ x ʫ ʧʝʨʚʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʰʧʘʥʛʦʫʪʘ;  x ï 

ʘʙʩʮʠʩʩʘ; f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʣʴʜʘ ʦ ʢʦʨʧʫʩ ʩʫʜʥʘ. 

ʈʘʟʨʫʰʘʶʱʠʝ ʥʦʨʤʘʣʴʥʳʝ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ ɸ.ʀ. ʄʘʩʣʦʚʘ, ʧʦ-

ʣʫʯʝʥʥʳʤ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʣʫʙʝʩʢʦʥʝʯʥʦʡ ʙʘʣʢʠ-ʧʦʣʦʩʢʠ, ʣʝ-

ʞʘʱʝʡ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʥʘʛʨʫʞʝʥʥʦʡ ʥʘ ʢʦʥʮʝ ʩʠʣʦʡ [188]. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʚʦ ʣʴʜʘʭ ʧʨʝʜʝʣʴʥʦʡ ʪʦʣʱʠʥʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʫʯʠʪʳʚʘ-

ʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʙʣʦʤʢʦʚ, ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʩʢʦʨʦʩʪʠ. ʆʥʘ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ 20% ʦʪ R1. ʉʢʦʨʦʩʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʙʣʦʤʢʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 
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5. ʄʝʪʦʜ ʃʝʚʠʩʘ ʀ. ʠ ʕʜʚʘʨʜʩʘ ʈ. (Levis I., Edvards R.) (1970) [118]. 

             
2 2 2

1 2 3ice b ice iceR C h C gBh C Bhv= s + r + r.            (1.18) 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʥʘʪʫʨʥʳʭ ʠ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʊʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʣʝʜʦʢʦʣʘ ʪʠʧʘ çWindè, ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʣʝʜʦʢʦʣʘ ʄ-ʢʣʘʩʩʘ ʠ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ USCGC çRaritanè ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ:  

ʉ1 =0,146, ʉ 2=8,84, ʉ 3=5,95. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʣʝʜʦ-

ʢʦʣʘ ʪʠʧʘ çWindè ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʉ 1 =0,474, ʉ 2=6,71, ʉ 3=3,397. ɺ 1975 ʛʦʜʫ ʀ. ʂʣʦʧʧʝʥ-

ʙʫʨʛ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ ʤʦʜʝʣʠ ʙʘʣʢʝʨʘ ʜʝʜʚʝʡʪʦʤ 

70000 ʪʦʥʥ ʧʦʣʫʯʠʣ ʉ 1 =0,23, ʉ 2=8,6, ʉ 3=1,72. 

6. ʄʝʪʦʜ ʕʜʚʘʨʜʩʘ ʈ. ʠ ʃʝʚʠʩʘ ʀ. (Edvards R., Levis I.) (1972) [118]. 

2 2

ice 1 2 ice 3 iceb

v
R ʉ Bh ʉ gBh ʉ gBh

gh
= s + r + r .                   (1.19) 

ɿʜʝʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʘʢʞʝ, ʢʘʢ ʠ 

ʚ ʬʦʨʤʫʣʝ (2.7). ɼʣʷ ʣʝʜʦʢʦʣʘ ʪʠʧʘ çMackinawè ʉ1 =0,019, ʉ2=3,455, ʉ3=4,68. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʣʝʜʦʢʦʣʘ çLouis S. St Laurentè ʠ ʣʝʜʦʢʦʣʦʚ Polar-ʢʣʘʩʩʘ ʙʳʣʦ ʧʦ-

ʣʫʯʝʥʦ ʉ 1 =0,503, ʉ 2=4,242, ʉ 3=8,948. 

7. ʄʝʪʦʜ Enkvistôʘ [295]. 

2

1 2 0 3 ʣuR c Bh c gBhT c Bhv= s + r + r,   (1.20) 

ʛʜʝ 0 1 2, ,c c c - ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʴʥʳʭ ʠʩ-

ʧʳʪʘʥʠʡ; T - ʦʩʘʜʢʘ ʣʝʜʦʢʦʣʘ; r0 ï ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ ʚʦʜʳ ʠ ʣʴʜʘ. 

8. ʄʝʪʦʜ ʉʝʛʘʣʘ ɿ.ɹ. [243]. 

( ) ( )5 4 5 4 3

3 1 1 23
0.078 1 sin cos

Ê ÊuR h B k Lè ø= j ks + j + j +
ê ú

,  (1.21) 

ʛʜʝ 4 ,L Lk=  - ʜʣʠʥʘ ʩʫʜʥʘ, ʤ; ( )3 3
j  - ʫʛʦʣ ʥʘʢʣʦʥʘ ʪʨʝʪʴʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʰʧʘʥʛʦʫʪʘ; 

2k  - ɻʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʟʨʫʰʝʥʥʦʩʪʴ ʣʴʜʘ (1k= - ʟʠʤʥʠʡ ʣʝʜ; 

0.7k=  - ʨʘʟʨʫʰʝʥʥʦʩʪʴ 0  1 ʙʘʣʣʦʚ; 0.5k=  - ʨʘʟʨʫʰʝʥʥʦʩʪʴ 3  4 ʙʘʣʣʦʚ). 

9. ʄʝʪʦʜ Milano V.R. [343]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʜʚʠ-

ʞʝʥʠʝ ʩʫʜʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʫʣʴʩʘʮʠʝʡ ʩʢʦʨʦʩʪʠ ʩ ʧʝʨʠʦʜʦʤ, ʨʘʚʥʳʤ ʧʝʨʠʦʜʫ ʨʘʟʨʫʰʝ-

ʥʠʷ ʣʴʜʘ ʙʦʨʪʘʤʠ ʠ ʬʦʨʰʪʝʚʥʝʤ. ʇʦʣʥʳʡ ʮʠʢʣ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ 



71 

 

 

 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʚʪʦʨʦʤ ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʷʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦ-

ʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʕɺʄ. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ [240], ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʩʫʞʜʝʥʠʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʣʦʭʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʥʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

12. ʄʝʪʦʜ ɿʫʝʚʘ ɺ.ɸ. [95]. 

2
2 2 2

1 2 3 4 ,ʠ
ʣ h h

B
R c Bh gBh c c Fr c Fr

E h

s a å õ
= +r + +æ ö

ç ÷
   (1.22) 

ʛʜʝ Frh
v

gh
=  - ʯʠʩʣʦ ʌʨʫʜʘ ʧʦ ʪʦʣʱʠʥʝ ʣʴʜʘ; 

1
r =
a
 -ʨʘʜʠʫʩ ʜʘʣʴʥʝʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ 

ʪʨʝʱʠʥʳ;  ʩ1, c2, c3, c4 ï ɻʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʤʦʜʝʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ; ʩ1 =6060; ʩ2 = 0,075; ʩ3 = 3,60; ʩ4 = 

0,84; r ï ʨʘʜʠʫʩ ʧʝʨʚʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ ʪʨʝʱʠʥʳ, ʤ; rk
r =
a
; a - ʧʘʨʘʤʝʪʨ ʠʟʛʠʙʘ ʧʣʘ-

ʩʪʠʥʳ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ, 4 /g da= r ; 
3

12(1 )

Eh
d=

-m
; ɽ, m -ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʣʴʜʘ. 

ɿʜʝʩʴ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʙʣʦʤʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʪʴʠʤ 

ʠ ʯʝʪʚʝʨʪʳʤ ʩʣʘʛʘʝʤʳʤʠ. 

13. ʄʝʪʦʜ Lukôʘ (1986) [118]. 

( ) ( ) ( )

( )2 2

0,1 / sin 0,1 / tg

(10,98 0,75 ) tg tg 0,001

ă ă

ă ă ă

R gB xh Th tg gB L T htg

k xB Bh v Sv

= r D + a a+d + r + a d+

+ D r + r a a+d + r
,  (1.23) 

ʛʜʝ S - ʧʣʦʱʘʜʴ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʜʥʘ; ( )/ 0.3 Bx h gD = s r - ʨʘʟʤʝʨ ʦʙʣʦʤʢʦʚ 

ʣʴʜʘ ʚ ʧʣʘʥʝ; s - ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʣʴʜʘ; a - ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ; ( )1 ;arctgd= m m 

- ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʣʴʜʘ; k - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʙ-

ʣʦʤʢʦʚ ʚ ʧʣʘʥʝ: 

b/a 1,0 1,5 2,0 2,5 3,0 

k 0,478 0,680 0,840 0,953 1,000 

14. ʄʝʪʦʜ Lindqvistôʘ (1989) [336]. 

( )( ) ( )1 1,4 1 9,4c b sR R R v gh R v gh= + + + +
;       (1.24) 
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( )( )

( )

( ) ( )( )

2

1,5

2 2

0,5 tg cos / cos / 1 cos / cos ;

cos 1
0,003 / tg 1 ;

sin cos cos

/ 2

1 1
0,7 cos cos

tg 4 tg sin tg

c

b

s ă ó

R h

R B h m

R ghB T B T B T

T B
L T

= s j+m j f -m j f

å õå õm j
= s f+ +æ öæ ö

a f fç ÷ç ÷

= r -r + + +è øê ú

å õ
+ - - + j f +æ ö

j a j aç ÷

 

ʛʜʝ a - ʫʛʦʣ ʧʨʠʪʳʢʘʥʠʷ ʚʘʪʝʨʣʠʥʠʠ ʢ ɼʇ; j - ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ; 
tg

arctg
sin

jå õ
f= æ ö

aç ÷
 

- ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʝʨʪʠʢʘʣʴʶ; m - ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ; 
( )

3

2
;

12 1 B

EI
m I h

g
= =

-n r
; 0.3n=  - ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ; E - ʤʦʜʫʣʴ ʫʧʨʫʛʦ-

ʩʪʠ. 

15. ʄʝʪʦʜ ɸʣʝʢʩʝʝʚʘ ʖ.ʅ. ʠ ʉʘʟʦʥʦʚʘ ʂ.ɽ. [2]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ 

ʯʝʪʳʨʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

                 ice IB IS IV IFR R R R R= + + +,                               (1.25) 

ʛʜʝ RIB - ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ; RIS - ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ 

ʧʦʚʦʨʦʪʘ ʠ ʧʨʠʪʘʧʣʠʚʘʥʠʷ ʢʦʨʧʫʩʦʤ ʦʙʣʦʤʢʦʚ ʣʴʜʘ; RIV - ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; RIF - ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʨʧʫʩʘ 

ʩʫʜʥʘ ʠ çʣʝʜʦʚʦʡ ʨʫʙʘʰʢʠè. 

ʄʝʪʦʜ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ ʨʝ-

ʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʤʝʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʩʭʦʜʠʤʦʩʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʧʳʪʘʥʠʡ ʤʦʨ-

ʩʢʠʭ ʣʝʜʦʢʦʣʦʚ, ʦʜʥʘʢʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʤʝ-

ʪʦʜʘ ʠ ʦʮʝʥʠʪʴ ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

16. ʄʝʪʦʜ ʂʘʰʪʝʣʷʥʘ ɺ.ʀ. [152]. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʧʨʝʜʝʣʴʥʦʤ ʣʴʜʫ 

1,333

1,5
5,9 1 0,4

1

L
R Bh

B

è øå õ
= + æ öé ù

-ç ÷ê ú
.    (1.26) 

17. ʄʝʪʦʜ ʎʦʷ ʃ.ɻ. [118]. 

ʇʨʝʜʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʣʴʜʘ, ʧʨʝʦʜʦʣʝʚʘʝʤʘʷ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ 
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( )

0 0

6

3 4
0

cos sin
2

6.15 sin 90 0.5

eP
h

BL B

a +bå õ
j æ ö

ç ÷
= D

- j-b
,    (1.27) 

ʛʜʝ j - ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ; 0a - ʫʛʦʣ ʧʨʠʪʳʢʘʥʠʷ ʚʘʪʝʨʣʠʥʠʠ; 0b - ʫʛʦʣ ʨʘʟʚʘʣʘ ʙʦʨʪʘ 

ʥʘ ʤʠʜʝʣʝ; D - ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʩʫʜʥʘ; eP - ʪʷʛʘ ʥʘ ʰʚʘʨʪʦʚʳʭ. 

18. ʄʝʪʦʜ ʀʦʥʦʚʘ ɹ.ʇ. [116]. 

( ) ( ) ( ) 2ʬ2

ʠ 1 3 2 3 ʣ

2ʬ

0,011 0,3
tg

R h a B fa L ghBL
Btg

L

å õf
æ ö= s f + f + r-r ³è øê ú æ öf +
ç ÷

       (1.28) 

( ) ( )( ) 2

1 3 2ʬ 2 3 2ʬ ʣ

2ʬ

1
sin 1 cos 0,7 1

cos
ɺa fa ghB Fr
å õ

è ø³ f f + f + f + r + ³æ öê ú æ öfç ÷

 

( )
( )

2

2ʬ

ʣ ʮʠʣ

2ʬ

1,2 ,
2 / 2

tg B
f f ghBL

tg B L T B

å õf å õæ ö³ + + r-ræ öæ öf - +ç ÷
ç ÷

 

ʛʜʝ ( ) ( ) ( )1 3 3 2 3

0 03 3

1 0,57 1 1
1,6cos 0,11 ,

sin sin

n n

i

i ii i

a a
n n= =

f = f + f =
f f

ä ä ; n ï ʥʦʤʝʨ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʰʧʘʥʛʦʫʪʘ; 3f ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʰʧʘʥʛʦʫʪʘ ʢ ʚʝʨʪʠʢʘʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʩʫʜʦʚʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ. 

19. ʄʝʪʦʜ ɻʨʘʤʫʟʦʚʘ ɽ.ʄ. [118]. 

ʨ pcʪ o ʦʩʪ ʩʥv vR R R R R R= + + + +,                                        (1.29) 

ʛʜʝ Rʨv, Rʨʩʪ - ʟʘʚʠʩʷʱʘʷ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʩʪʘʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʟʨʫʰʝ-

ʥʠʶ; Rʦv , Rʦʩʪ - ʟʘʚʠʩʷʱʘʷ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʩʪʘʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʙʣʦʤ-

ʢʦʚ ʣʴʜʘ; Rʩʥ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʥʝʛʘ; 

ʨʩʪ

ʨ ʨ 1ʬ

ʨʩʪ

Fr tg ( )v v h

R
R k

k
= f ; 

( ) ( )
34 2

2ʬ ʩʙ ʩ
ʨʩʪ ʨʩʪ ʣʪʬ ʩʬ ʩʬ ʣʪ2

2ʬ
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1 tg

k d Bh d
R k f k f B

d h h

è øf F aa
= + g + g + + F a+é ù

a + fé ùê ú

; 

( ) ( )2 ʣ
ʦ ʦ ʣ ʠ ʠʪ ʛ ʛʪ

1ʬ ʣ ʣ

0,19 1 2
1

(0,215 Fr tg )
v v

h

R k hBv f f
h Bh

è øå õ Wr r
= r + F + F + F + Fé ùæ öæ ö+ f r a ré ùç ÷ê ú

; 

( )ʦʩʪ ʦʩʪ ʣ ʣ ʧ ʧʪ( )R k gh f= r-r W F + F; 
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( )ʩʥ ʩʥ ʩʥ ʩʥ ʣ ʧ ʧʪ( )R k gh f= r-r W F + F; 

3

ʩʬ 1,5 10k -= Ö ʢʇʘ-1; 
3

ʩʙ 0,5 10k -= Ö  ʢʇʘ-1; ʩʥ 0,429k = ; 

6

ʨʩʪ1,3 10k = Öʢʇʘ2; 
6

ʨ 4,7 10vk = Öʢʇʘ2; ʦʩʪ2,7k = ; ʦ 0,88vk = ; 
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2

ʠ

0

2
d

B

xn y
B

F = ñ ; 

/2

2

ʠʪ

0

2
1 d

B

x xn n y
B

F = -ñ ; 

2

2 2

2 3

tg

1 tg tg
xn

f
=

+ f + f
; 3

2 2

2 3

tg

1 tg tg
zn

f
=

+ f + f
; 4 /g da= r ; 

3

212(1 )

Eh
d=

-m
; 

ɺ ï hʠʨʠʥʘ ʣʝʜʦʢʦʣʘ, ʤ; f ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʣʴʜʘ ʦ ʢʦʨʧʫʩ ʩʫʜʥʘ; h ï ʪʦʣʱʠʥʘ ʣʴʜʘ, 

ʤ; hʩʥ ï ʪʦʣʱʠʥʘ ʩʥʝʛʘ, ʤ; g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʤ/ʩ2; Frh
v

gh
=  - ʯʠʩʣʦ 

ʌʨʫʜʘ ʧʦ ʪʦʣʱʠʥʝ ʣʴʜʘ; v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʤ/ʩ; Wʣ - ʧʣʦʱʘʜʴ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨ-

ʧʫʩʘ, ʦʙʣʝʛʘʝʤʘʷ ʣʴʜʦʤ, ʤ2; nx , nz - ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʠ ʢ ʦʙʰʠʚʢʝ 

ʩʫʜʥʘ ʩ ʧʨʦʜʦʣʴʥʦʡ ʆx ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ Oz ʦʩʷʤʠ; j1, j2, j3 - ʫʛʣʳ ʥʘʢʣʦʥʘ ʙʘʪʦʢʩʘ ʢ ʛʦʨʠ-

ʟʦʥʪʫ, ʚʘʪʝʨʣʠʥʠʠ ʢ ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʰʧʘʥʛʦʫʪʘ ʢ ʚʝʨʪʠʢʘʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ 

ʩʫʜʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; j1ʬ, j2ʬ, j3ʬ, nxʬ , nzʬ - ʫʛʣʳ ʠ ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʥʘ ʬʦʨʰʪʝʚʥʝ 

ʚ ʨʘʡʦʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʚʘʪʝʨʣʠʥʠʠ; a - ʧʘʨʘʤʝʪʨ ʠʟʛʠʙʘ ʧʣʘʩʪʠʥʳ ʥʘ ʫʧʨʫʛʦʤ ʦʩʥʦʚʘʥʠʠ; 

d- ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ ʣʝʜʷʥʦʡ ʧʣʘʩʪʠʥʳ; ɽ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʢʇʘ; m - ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʣʴʜʘ; r, rʣ, rʩʥ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʣʴʜʘ ʠ ʩʥʝʛʘ, ʪ/ʤ3; kʨʩʪ, kʨv, kʦʩʪ, kʦv - 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʥʝʪʦʯʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʩ ʫʯʝʪʦʤ ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʣʝʜʦ-

ʢʦʣʦʚ ʚ ʨʦʚʥʳʭ ʣʴʜʘʭ [4]. ʉʦʧʨʦʪʠʚʣʝʥʠʝ (1.29) ʫʯʠʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ 

ʩʫʜʦʚ, ʥʦ ʠ ʬʦʨʤʫ ʢʦʨʧʫʩʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʴʜʘ ʠ ʩʥʝʛʘ. ʌʦʨʤʘ 

ʢʦʨʧʫʩʘ ʫʯʪʝʥʘ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʛʝʦʤʝʪʨʠʠ 

ʣʪʬg , ʩʬg, iF, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʦʨʧʫʩʦʚ [4] ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʩʦ ʣʴʜʦʤ.  
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ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʶʪʩʷ ʜʣʷ ʣʝʜʦʢʦʣʦʚ ʩ ʨʘʟʤʝʨʝʥʠʷʤʠ ʠ ʬʦʨ-

ʤʦʡ ʢʦʨʧʫʩʘ ʙʣʠʟʢʠʤʠ ʢ ʪʝʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʤʝʪʦʜ ʠ ʧʦʣʫʯʝʥʳ ʵʤʧʠʨʠʯʝ-

ʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʪ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʣʝʜʦ-

ʢʦʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʣʦʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʨʘʩʯʝʪʘ ʣʝʜʦʢʦʣʦʚ, ʠʤʝʶʱʠʭ ʥʦʚʳʝ ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪ 1191 ʠ ʢʦʥʮʝʧʮʠʷ 

ʊʠʩʩʝʥ-ɺʘʘʩ ʠ ʜʨ. 

ʉʧʦʩʦʙʳ 1,2,3,5,6,9,18 ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʦʨʩʢʠʤ ʣʝʜʦʢʦʣʘʤ, ʘ 4,8,19 

- ʢ ʨʝʯʥʳʤ. 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ 1é19 ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ. 

ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʶʪʩʷ ʜʣʷ ʣʝʜʦʢʦʣʦʚ ʩ ʨʘʟʤʝʨʝʥʠʷʤʠ ʠ ʬʦʨ-

ʤʦʡ ʢʦʨʧʫʩʘ ʙʣʠʟʢʠʤʠ ʢ ʪʝʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʤʝʪʦʜ ʠ ʧʦʣʫʯʝʥʳ ʵʤʧʠʨʠʯʝ-

ʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʦʩʦʙʳ ʨʘʩʯʝʪʘ 1é18 ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʪ ʬʦʨʤʫ ʢʦʨ-

ʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʣʦ ʧʨʠʛʦʜ-

ʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʯʥʳʭ ʣʝʜʦʢʦʣʦʚ, ʠʤʝʶʱʠʭ ʥʦʚʳʝ ʬʦʨʤʳ ʢʦʨʧʫʩʘ. 

ʅʝ ʫʯʠʪʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʥʘ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ ʩʥʝʛʘ, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʥʘʪʫʨʥʳʝ ʜʘʥʥʳʝ [78], ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

ʂʘʢ ʧʨʘʚʠʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʴʜʘ. 

ʉʧʦʩʦʙʳ 1, 3, 5, 6, 8 ʥʝ ʫʯʠʪʳʚʘʶʪ ʚ ʷʚʥʦʤ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ f. 

ʉʧʦʩʦʙʳ 1, 5, 6 ʥʝ ʫʯʠʪʳʚʘʶʪ, ʘ 8 ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʙʚʦʜʳ ʣʝʜʦʢʦʣʘ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʉʧʦʩʦʙʘʤʠ 3, 4, 18, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʱʠʤʠ ʬʦʨʤʫ ʢʦʨʧʫʩʘ, ʥʝʚʦʟʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʝʜʦʢʦʣʦʚ, ʠʤʝʶʱʠʭ ʫʛʦʣ ʧʨʠʪʳʢʘʥʠʷ ʂɺʃ 

900, ʪʘʢ ʢʘʢ ʦʥʠ ʜʘʶʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʍʦʪʷ, ʢʘʢ ʠʟ-

ʚʝʩʪʥʦ, ʨʝʯʥʦʡ ʣʝʜʦʢʦʣ ʧʨʦʝʢʪʘ 1191 ʪʠʧʘ çʂʘʧʠʪʘʥ ɽʚʜʦʢʠʤʦʚè ʚʝʩʴʤʘ ʫʩʧʝʰʥʦ ʨʘʟʨʫ-

ʰʘʝʪ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ. 

ɺ ʩʧʦʩʦʙʘʭ 3, 5, 6, 8, 9 ʜʦʣʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʣʴʜʘ 

Rʨ ʩʠʣʴʥʦ ʟʘʥʠʞʝʥʘ, ʘ ʚ ʩʧʦʩʦʙʘʭ 1, 2 ʵʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʚʦʜʠʪʩʷ ʨʝʰʘ-

ʶʱʘʷ ʨʦʣʴ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝ-

ʣʷʤʠ ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʩʥʦʚʫ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʳ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʝ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 
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ʉʧʦʩʦʙ 19 ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʘʤʠ ʥʝ ʦʙʣʘʜʘʝʪ, ʧʦʵʪʦʤʫ ʚʦʩʧʦʣʴʟʫ-

ʝʤʩʷ ʠʤ ʚ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ɺ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʚʥʳʡ ʩʧʣʦʰʥʦʡ ʣʝʜ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʫʜʥʦ ʨʘʙʦʪʘʝʪ ʚ ʩʤʦʨʦʟʷʭ ʠʣʠ ʚʩʪʦʨʦʰʝʥʥʳʭ ʣʴʜʘʭ, ʩ 

ʛʨʷʜʘʤʠ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʚʳʩʦʪʳ, ʰʠʨʠʥʳ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʛʨʷʜʳ ʧʨʠ ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʠ, ʙʣʠʟʢʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʫʨʩʘ ʩʫʜʥʘ, ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʭʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʘʢʪʠʢʫ 

ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ ʨʘʙʦʪʝ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ɹ.ʇ.ʀʦʥʦʚʳʤ [118] ʧʨʠʚʝʜʝʥʥʘʷ ʪʦʣʱʠʥʘ ʣʴʜʘ hsm. ʇʨʠʚʝʜʝʥʥʘʷ ʪʦʣʱʠʥʘ ʥʘ ʫʯʘʩʪʢʝ Sice 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʣʝʜʦʢʦʣʦʤ ʧʨʠ ʥʘʙʝʛʝ ʦʪ ʤʦʤʝʥʪʘ ʢʦʥʪʘʢʪʘ ʩʦ 

ʣʴʜʦʤ ʜʦ ʝʛʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ, ʙʫʜʝʪ  

Ὤ , 

ʛʜʝ h1-ʪʦʣʱʠʥʘ ʣʴʜʘ ʥʘ ʫʯʘʩʪʢʝ S1 (ʜʦ ʪʦʨʦʩʘ); h2- ʪʦʣʱʠʥʘ ʣʴʜʘ ʥʘ ʫʯʘʩʪʢʝ S2 (ʧʦʩʣʝ ʪʦ-

ʨʦʩʘ); Ὤ - ʚʳʩʦʪʘ ʪʦʨʦʩʘ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ, ʩʦʩʪʘʚʣʷʝʪ 1/5 ʚʳʩʦʪʳ ʚʩʝʡ ʝʛʦ ʚʳʩʦʪʳ; 

SR - ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʦʨʦʩʘ;  Sice=  S1 + SR + S2 - ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʩʫʜʥʦʤ ʚʦ ʣʴʜʘʭ ʦʪ ʤʦ-

ʤʝʥʪʘ ʢʦʥʪʘʢʪʘ ʩʦ ʣʴʜʦʤ ʜʦ ʝʛʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʘ ʚ ʦʜʥʦʣʝʪ-

ʥʝʤ ʪʦʨʦʩʠʩʪʦʤ ʣʴʜʫ ʧʨʝʜʣʦʞʝʥ ɸ.Keinonen'ʦʤ [319]. 

 

1.6. ʇʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ 

 

1.6.1.   ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʜʦʢʦʣʫ 

 

ɺʳʜʘʶʱʠʡʩʷ ʨʫʩʩʢʠʡ ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʴ ʀ.ɻ. ɹʫʙʥʦʚ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʣ: çɿʘʜʘʯʘ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʪʘʢʠʭ ʯʝʨʪʝʞʝʡ ʝʛʦ, ʯʪʦʙʳ ʧʦʩʪʨʦʝʥʥʦʝ ʧʦ 

ʥʠʤ ʩʫʜʥʦ ʫʜʦʚʣʝʪʚʦʨʷʣʦ ʚʩʝʤ ʟʘʜʘʥʠʷʤ, ʧʦʣʦʞʝʥʥʳʤ ʚ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʤʦʛʦ ʧʨʦʝʢʪʘ 

éè. ʈʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʥʘʫʢʘ, ʥʘʟʚʘʥʥʘʷ 

ʘʢʘʜʝʤʠʢʦʤ ɺ.ʃ. ʇʦʟʜʶʥʠʥʳʤ ʪʝʦʨʠʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ. ʇʨʝʜʤʝʪʦʤ ʪʝʦʨʠʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟʫʯʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʚʦʡʩʪʚ 

ʩʫʜʥʘ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʟʘʜʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʩʫʜʥʘ, ʩ ʜʨʫʛʦʡ. ʊʘʢ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʩʫʜʥʘ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʝʦʨʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ ʟʘʥʠʤʘʝʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ [33, 34]. ʊʝʦʨʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ ʥʘʠʙʦʣʝʝ 
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ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʦʨʠʠ ʢʦʨʘʙʣʷ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʧʨʦʩʦʚ ʧʣʘ-

ʚʫʯʝʩʪʠ, ʦʩʪʦʡʯʠʚʦʩʪʠ, ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʠ, ʢʘʯʢʠ, ʭʦʜʢʦʩʪʠ. 

ʆʙʳʯʥʦ ʢ ʦʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʷʤ (ʩʚʷʟʷʤ) ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʚ ʦʪʥʦʩʷʪ 

ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: ʧʣʘʚʫʯʝʩʪʠ, ʤʘʩʩ, ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʭʦʜʢʦʩʪʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʘʚʥʝʥʠʷ ʧʣʘʚʫʯʝʩʪʠ ʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ ʩʫʜʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʬʦʨʤʝ, ʫʨʘʚʥʝʥʠʷ ʤʘʩʩ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʦʪ-

ʜʝʣʴʥʳʭ ʪʠʧʦʚ ʩʫʜʦʚ, ʘ ʫʨʘʚʥʝʥʠʷ ʭʦʜʢʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʟʚʠʪʠʷ ʜʣʷ ʩʚʦʙʦʜ-

ʥʦʡ ʚʦʜʳ ʠ ʜʣʷ ʩʫʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʜʦʢʦʣʘʤ ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʫʪʦʯʥʝʥʠʷ ʠ ʜʝʪʘʣʠʟʘʮʠʠ 

ʫʨʘʚʥʝʥʠʷ ʤʘʩʩ ʠ ʦʩʦʙʝʥʥʦ ʨʘʟʨʘʙʦʪʢʠ ʫʨʘʚʥʝʥʠʡ ʭʦʜʢʦʩʪʠ. 

ʈʘʥʝʝ ʧʨʦʮʠʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʣʴʜʦʤ, ʧʦ-

ʵʪʦʤʫ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʣʦ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʚʦʜʦʚ ʣʝʜʦʢʦʣʘ. ʂʘʢ ʙʫʜʝʪ 

ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʝʜʦʢʦʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʫʚʷʟʘʥʦ ʩ ʛʝʥʝ-

ʨʠʨʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. 

 

1.6.2. ʂʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʦʚ 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʣʝʜʦʢʦʣʦʚ ʥʝʦʙʭʦʜʠʤʳ ʢʨʠʪʝʨʠʠ, 

ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʮʝʥʠʪʴ ʫʜʘʯʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ. ʇʨʠʚʝʜʝʤ ʢʨʠʪʝʨʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʮʝʥʢʠ ʣʝʜʦʢʦʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʫʜʦʚ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʦʙʱʠʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʣʝʜʦʢʦʣʦʚ. 

1) ʇʨʦʧʫʣʴʩʠʚʥʳʡ ʣʝʜʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ [223]: 

ʂ̌ ȟ      (1.30) 

ʛʜʝ R ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; v ï ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ; N ï ʩʫʤ-

ʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʛʨʝʙʥʳʭ ʚʘʣʘʭ. 

ʇʨʦʧʫʣʴʩʠʚʥʳʡ ʣʝʜʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ hʣ ̫ ʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ, ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʧʫʣʴʩʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ. 

2) ɸ/ʆ ʂʚʵʨʥʝʨ ʄʘʩʘ-ʗʨʜʩ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʜʦʢʦʣʦʚ ʠʩʧʦʣʴʟʫʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʢʨʠʪʝʨʠʡ: 
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ὑ
̐̑̋
,      (1.31) 

ʛʜʝ hʧʨ ï ʧʨʝʜʝʣʴʥʘʷ ʪʦʣʱʠʥʘ ʣʴʜʘ, ʪ.ʝ. ʪʦʣʱʠʥʘ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ ʢʦʪʦʨʦʤ ʣʝʜʦʢʦʣ ʧʨʠ 

ʨʘʙʦʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ʜʚʠʞʝʪʩʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʫʩʪʦʡ-

ʯʠʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

3) ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʬʦʨʤʳ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ ʩ ʫʯʝʪʦʤ ʧʣʘʚʘʥʠʷ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ [151]: 

ὑ̒ ̃
В

В
ȟ      (1.32) 

ʛʜʝ Ki ï ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʬʦʨʤʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʩʢʦʨʦʩʪʴ ʣʝʜʦʢʦʣʘ; mi ï çʚʝʩʦʚʳʝè ʤʥʦʞʠʪʝʣʠ (ʦʪʥʦ-

ʩʠʪʝʣʴʥʳʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʩ ʨʘʟʥʳʤʠ ʣʴʜʘʤʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʣʝʜʦʚʦʡ 

ʪʨʘʩʩʝ, ʩʫʤʤʘʨʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʝʜʠʥʠʮʫ (Вά ρ)). 

4) ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʣʴʜʘ [95]: 

,
vhB

Ne
k

ʢ

=

      (1.33) 

ʇʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ [95]: 

Ὧ
̋
ȟ   ὅ Ὁὑ ὗȟ    (1.34) 

ʛʜʝ ɽ ï ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ; ʂ ï ʩʪʨʦʠʪʝʣʴ-

ʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʨʝʜʩʪʚʘ, ʨʘʟʨʫʰʘʶʱʝʛʦ ʣʝʜ; Q ï ɻʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ [95]. 

Ὧ ̓

̋
,      (1.35) 

ʛʜʝ mʪ ï ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʂʨʠʪʝʨʠʠ (1.30), (1.31) ʠ (1.33) ʷʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʢʨʠʪʝʨʠʡ (1.33) ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʙʱʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʨʠʪʝʨʠʶ 

(1.31), ʧʦʩʢʦʣʴʢʫ ʫʯʠʪʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʘ ʢʨʠʪʝʨʠʡ (1.31) ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʪʦʣʴʢʦ ʜʣʷ ʧʨʝʜʝʣʴʥʦʛʦ ʣʴʜʘ. ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʣʝʜʦʢʦʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʂʨʠʪʝʨʠʡ (1.34), ʧʨʝʜʣʦʞʝʥʥʳʡ ɺ.ɸ.ɿʫʝʚʳʤ ʠ ɺ.ɺ.ʂʥʷʟʴʢʦʚʳʤ [95], ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʦʙʱʠʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʣʝʜʦ-

ʢʦʣʴʥʦʡ ʨʘʙʦʪʳ, ʫʯʠʪʳʚʘʷ ʪʦʣʱʠʥʫ ʣʴʜʘ, ʘ ʪʘʢʞʝ ʜʣʠʥʫ ʠ ʰʠʨʠʥʫ ʧʨʦʣʦʞʝʥʥʦʛʦ ʢʘʥʘʣʘ.  
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ʂʨʠʪʝʨʠʡ (1.35) ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʨʝʢʪʥʦ ʫʯʠʪʳʚʘʪʴ ʛʣʘʚʥʫʶ ʜʦʣʶ ʵʢʩʧʣʫ-

ʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ï ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʇʦʜʭʦʜ, ʟʘʣʦʞʝʥʥʳʡ ʚ ʢʨʠʪʝʨʠʠ (1.32), ʠʥʪʝʨʝʩʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʝʪʘ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʧʦ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ.  

ʇʦʵʪʦʤʫ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʢʨʠʪʝʨʠʠ (1.32), (1.34) ʠ (1.35) ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʭ 

ʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʦʩʥʦʚʘʥʘ ʥʠʞʝ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʦʚ. 

 

1.7. ʎʝʣ ɹʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ: 

¶ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʠ ʣʝʜʦʢʦʣʳ ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦ-

ʚʘʪʴ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʥʝ ʥʘ ʦʜʥʦʨʦʜʥʳʝ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ; 

¶ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʠʩʢʠ ʥʦʚʳʭ 

ʬʦʨʤ ʢʦʨʧʫʩʘ ʚʝʜʫʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

¶ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʪʠʧ ʣʝʜʦʢʦʣʦʚ ʫʩʪʦʷʣʩʷ, ʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ; 

¶ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʚ ʥʝ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʬʦʨʤʫ ʥʦʩʦʚʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ, ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʣʝʜʦʢʦʣʘ ʠ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ; 

¶ ʠʤʝʶʱʠʝʩʷ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʣʝʜʦʢʦʣʘ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʤ ʣʝʜʦʚʳʤ ʫʩʣʦʚʠʷʤ; 

¶ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʭʦʜʢʦʩʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʦʚ ʚ ʪʷʞʝ-

ʣʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʫʶ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʘʪʴ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʧʨʦʝʢʪʥʳʝ ʠ ɻʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʮʝʣʴ ʨʘʙʦʪʳ - 

ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ʠ ʩʫʜʦʚ ʘʢʪʠʚʥʦʛʦ ʣʝʜʦʚʦʛʦ ʧʣʘʚʘʥʠʷ ʩ 

ʧʦʟʠʮʠʡ ʪʝʦʨʝʪʠʢʦ-ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʩʪʘʚʪ̫ʩʷ ʟʘʜʘʯʠ: 

¶ ʩʦʟʜʘʥʠʝ ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʡ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; 
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¶ ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʠʪʦʛʦ ʠ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʫʯʠʪʳʚʘʶ-

ʱʠʭ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʠ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʣʴʜʘ ʠ ʩʥʝʛʘ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ;  

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; ʘʥʘʣʠʟ 

ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

¶ ʪʝʦʨʝʪʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ; 

¶ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘʙʝʛʘʤʠ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ; 

¶ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʦʚ; 

¶ ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʩʫʜʦʚʦʜʠʪʝʣʷʤʠ ʠ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʣʝʜʦʢʦʣʘ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘʙʝʛʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚʳʧʦʣʥʷʪʁʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

¶ ʩʦʟʜʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; 

¶ ʠʩʩʣʝʜʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; 

¶ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʦʷʪʩʷ ʨʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʙʠʪʦʛʦ ʠ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʠ ʬʦʨʤʫ 

ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʴʜʘ ʠ ʩʥʝʛʘ, ʩʢʦʨʦʩʪʴ ʜʚʠ-

ʞʝʥʠʷ; 

¶ ʧʨʦʚʦʜʠʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

¶ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʪʨʦʷʪʩʷ ʪʝʦʨʝʪʠʢʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʠʪʦʛʦ ʠ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʧʘ-

ʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ; 

¶ ʩʪʨʦʠʪʩʷ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘʙʝʛʘʤʠ, ʷʚʣʷʶʱʝʡʩʷ 

ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ; 

¶ ʨʝʰʘʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʣʝʜʦʢʦʣʦʚ; 
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¶ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ ʪʘʢʪʠʢʠ 

ʜʚʠʞʝʥʠʷ ʥʘʙʝʛʘʤʠ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ ʣʝʜʦ-

ʢʦʣʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʨʘ-

ʙʦʪ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʅɻʊʋ. 

 

1.8. ʈʝʟʶʤʝ 

 

ɺ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʣʝʜʦʢʦʣʴʥʦʛʦ 

ʬʣʦʪʘ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ. ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ ʧʦ ʨʘʙʦʪʝ ʣʝʜʦʢʦʣʦʚ ʥʘʙʝʛʘʤʠ, ʦʧʠʩʘʥʳ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʩʫʜʦʚ. ʇʨʠʚʝʜʝʥʳ ʠʟʚʝʩʪʥʳʝ ʨʘʩʯʝʪʥʳʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦ-

ʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʝʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ.  

ʇʦʢʘʟʘʥʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʝʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. 
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2. ʆɹʆʉʅʆɺɸʅʀɽ ʊɽʆʈʀʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʃɽɼʆʂʆʃɸ 

 

2.1. ʆʙʱʠʡ ʘʣʛʦʨʠʪʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʤʦʱʥʦʩʪʠ 

 ʠʣʠ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ 
 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʣʝʜʦʢʦʣʘ ð ɻʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ [34]: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʨʝʤʦʥʪ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ, ʚʳʚʦʜ ʩʫʜʥʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʪʠ-

ʣʠʟʘʮʠʷ (ʨʠʩʫʥʦʢ 2.1). ɺʝʩʴ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʦʚ ʘʚʘʨʠʡ ʠ ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʵʪʘʧʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʣʝʜʦʢʦʣʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʵʢʩ-

ʧʣʫʘʪʘʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2.1 - ʕʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʦʚ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʘ ʠʤʝʝʪ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘʶʱʠʭ ʝʛʦ 

ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ ʩʫʜʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ 

ʵʪʠ ʦʪʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʯʝʨʪʝʞʘ. ʆʪʨʘʙʦʪʢʘ ʦʙʚʦʜʦʚ ʣʝʜʦʢʦʣʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʦʩʥʦʚʥʦʤ ʚʝʣʘʩʴ ʩ ʧʦʤʦ-

ʱʴʶ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʦʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʣʝʜʦʚʳʭ ʦʧʳʪʦʚʳʭ ʙʘʩʩʝʡʥʘʭ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʘ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʢʦʤʧʨʦʤʠʩʩʳ ʧʨʠ ʚʳʙʦʨʝ ʦʩʥʦʚ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʭʦʜʢʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʥʘ ʯʠʩʪʦʡ 

ʚʦʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʨʷʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʘʞʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʩʫʜʥʘ. 
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1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʨʝʜʝʣʝʥʠ ʁʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʧʨʦʝʢʪʘ:  

¶ ʥʘʟʥʘʯʝʥʠʝ ʩʫʜʥʘ (ʘʨʢʪʠʯʝʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʢʘ ʩʫʜʦʚ);  

¶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ, ʘʚʪʦʥʦʤʥʦʩʪʴ ʧʣʘʚʘʥʠʷ, ʩʢʦ-

ʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʜʘʣʴʥʦʩʪʴ ʭʦʜʘ); 

¶ ʢɻʦʥʦʤʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʨʦʢ ʦʢʫʧʘʝʤʦ-

ʩʪʠ). 

2. ɺʳʙʦʨ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʦʝʢʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ: 

¶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ, ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ (ʝʩʣʠ ʦʥʘ ʥʝ ʟʘʜʘʥʘ ʥʘʧʨʷʤʫʶ); 

¶ ʨʘʟʨʘʙʦʪʢʘ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ, ʦʙʱʝʝ ʨʘʩʧʦʣʦ-

ʞʝʥʠʝ ʩʫʜʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʨʝʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟ-

ʤʦʚ;  

¶ ʦʮʝʥʢʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʨʘʩʯʝʪʥʳʝ 

ʤʝʪʦʜʠʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʝʜʦʚʦʤ ʙʘʩʩʝʡʥʝ. ʆʧʪʠʤʠʟʘʮʠʷ ʦʙ-

ʚʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʚʦ ʣʴʜʫ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. ɽʩʣʠ ʦʥʘ ʥʘʧʨʷʤʫʶ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʟʘʜʘʥʥʦʡ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ ʩʫʜʥʘ, ʘ ʠʤʝʥʥʦ ʩʢʦʨʦʩʪʴʶ ʭʦʜʘ ʚ ʟʘʜʘʥʥʳʭ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʧʨʝʜʝʣʝʥʠʝ ʣʝʜʦʚʳʭ ʢʘʯʝʩʪʚ ʩʫʜʥʘ; 

¶ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʪʠʧʘ ʛʣʘʚʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʘʷ, 

ʘʪʦʤʥʘʷ). ʇʣʘʥʠʨʦʚʢʘ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ; 

¶ ʦʙʱʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʫʜʥʘ, ʚʢʣʶʯʘʷ ʧʝʨʝʯʝʥʴ ʦʪʩʝʢʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʜʣʠʥ, ʚʳʚʦʜʳ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʠ.  

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʩʫʜʥʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʩʫʜʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨ-

ʧʫʩʘ ʩʫʜʥʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ. 

4. ɼʝʪʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ, ʚʢʣʶʯʘʷ ʨʘʩʯʝʪ rʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʢʦʨʧʫʩʘ, ʧʘʣʫʙ ʠ ʥʘʜʩʪʨʦʝʢ. 

5. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʵʢʠʧʘʞʘ ʠ ʧʘʩʩʘʞʠʨʦʚ: ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ; ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ 
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ʚʦʜʦʦʪʚʝʜʝʥʠʝ; ʦʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʷ. ɺʳʙʦʨ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʠ ʨʘʜʠʦʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʢʦʥʪʨʦʣʷ ʣʴʜʘ. 

6. ʈʘʙʦʯʝʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ: 

¶ ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘ; 

¶ ʚʳʧʫʩʢ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʫʜʥʘ; 

¶ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥ-

ʥʳʤʠ ʦʙʱʝʩʪʚʘʤʠ. 

7. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʠʩʧʳʪʘʥʠʷ: 

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʘ ʩʫʜʥʘ ʥʘ ʚʝʨʬʠ; 

¶ ʤʦʥʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʟʘʧʫʩʢʠ ʩʠʩʪʝʤ; 

¶ ʰʚʘʨʪʦʚʳʝ, ʭʦʜʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʷ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ ʩʫʜʥʘ, ʧʨʦʚʝʨʢʘ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʟʘʷʚʣʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ: 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ; 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʩʫʜʥʘ ʠ ʧʦʣʫʯʝʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʥʘʯʘʣʦ ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʜʥʘ ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʘʩʧʦʨʪʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʚʢʣʶʯʘʝʪ ʪʱʘʪʝʣʴʥʫʶ ʧʨʦʨʘ-

ʙʦʪʢʫ ʤʥʦʞʝʩʪʚʘ ʘʩʧʝʢʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠʤʠ ʠʩʧʳʪʘʥʠʷʤʠ ʧʝʨʝʜ ʚʚʦʜʦʤ ʩʫʜʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 2.2). 

ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ ʥʘʜʝʞʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʜʦʢʦʣʘ, ʩʧʦ-

ʩʦʙʥʦʛʦ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯʠ ʚ ʩʫʨʦʚʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʜʠʥ ʠʟ ʚʦʧʨʦʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ ï ɻʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʣʝʜʦʚʦʡ ʭʦʜʢʦ-

ʩʪʠ. ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʚʦʧʨʦʩ rʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʢʦ-ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʝʢʪʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʜʘʯ.   
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ʈʠʩʫʥʦʢ 2.2 - ɸʣʛʦʨʠʪʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ 
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2.2. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ɺ ʢʘʞʜʦʤ ʙʣʦʢʝ ʨʝʰʘʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ ʟʘʜʘʯʘ, ʥʦ ʚʩʝ ʦʥʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʉʪʨʫʢʪʫʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʠ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ [119]: 

¶ ( )C c c cn1 2, , ,>  - ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝʜʦ-

ʢʦʣʘ (ʢʣʘʩʩ ʩʫʜʥʘ, ʨʘʡʦʥ ʧʣʘʚʘʥʠʷ, ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʧʨʝʜʝʣʴ-

ʥʘʷ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ, ʘʚʪʦʥʦʤʥʦʩʪʴ, ʯʠʩʣʦ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʝʜʦʚʦʡ 

ʭʦʜʢʦʩʪʠ ʠ ʪ.ʜ.); 

¶ ( )X x x xn1 2, , ,>  - ʚʝʢʪʦʨ ʠʩʢʦʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ, ʚʦʜʦʠʟʤʝʱʝ-

ʥʠʝ, ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (ʝʩʣʠ ʥʝ ʟʘʜʘʥʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ), 

ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʣʝʜʦʢʦʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʬʦʨʤʳ); 

¶ ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥʠʡ ( ),j jG X C A² , 1, , ,j m=   ʚʢʣʶʯʘʶʱʫʶ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʫʨʘʚ-

ʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ (ʫʨʘʚʥʝʥʠʝ ʤʘʩʩ, ʫʨʘʚʥʝʥʠʝ ʧʣʘʚʫʯʝʩʪʠ, ʫʨʘʚʥʝʥʠʝ 

ʦʩʪʦʡʯʠʚʦʩʪʠ, ʫʨʘʚʥʝʥʠʝ ʚʤʝʩʪʠʤʦʩʪʠ, ʫʨʘʚʥʝʥʠʝ ʭʦʜʢʦʩʪʠ); 

¶ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʠʩʢʦʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ x x xi i i
min max¢ ¢  

(ʦʩʘʜʢʘ, ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ, ʠ ʪ.ʜ.); 

¶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ),( CXZ . 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʜʦʧʫʱʝʥʠʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚ-

ʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʧʦʩʪʨʦʝʥʠʷ ʣʶʙʦʡ ʤʦʜʝʣʠ ʧʨʠʭʦʜʠʪʩʷ ʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʦʧʫʱʝʥʠʷ, ʫʧʨʦ-

ʱʘʶʱʠʝ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʘʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʥʘ, ʢʦʪʦʨʫʶ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʥʘʟʦʚʝʤ ʧʨʦʩʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ 

ʩʫʜʥʘ, ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʫʨʘʚʥʝʥʠʷ ʠ ʥʝʨʘʚʝʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʚʦʡʩʪʚʘ ʩʫʜʥʘ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠʤ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʠ ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʚʣʠʷʶʱʠʝ ʥʘ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ. 
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ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʧʨʠʥʷʪʦ, ʯʪʦ ʣʝʜʦʢʦʣ ʜʚʠʞʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʜʝʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʪʦʨʳʤ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʭʦʜʢʦ-

ʩʪʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʚʣʠʷʥʠʠ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʭʦʜʢʦʩʪʴ ʣʝʜʦ-

ʢʦʣʘ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʘʥʝʚ-

ʨʝʥʥʦʩʪʴ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ, ʧʦʚʦʨʦʪ-

ʣʠʚʦʩʪʴ ʠ ʠʥʝʨʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʩʝ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʣʝʜʦʢʦʣʳ ʦʙʣʘʜʘʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʢʫʨʩʝ. ʇʦʚʦʨʦʪʣʠ-

ʚʦʩʪʴ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʘ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʠʟʤʝ-

ʥʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʩʫʜʥʘ ʢ ʰʠʨʠʥʝ ʚ ʧʨʝʜʝʣʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʣʝʜʦʢʦʣʦʚ ʠ ʣʝʜʦ-

ʢʦʣʴʥʳʭ ʙʫʢʩʠʨʦʚ ʧʦʚʦʨʦʪʣʠʚʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʥʝʚʨʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʨʦʧʫʣʴʩʠʚ-

ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʫʜʥʘ. 

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʚʦʨʦʪʘ ʣʝʜʦʢʦʣʘ ʚʦ ʣʴʜʘʭ ʷʚʣʷʝʪʩʷ ʨʘʟʚʦʨʦʪ çʝʣʦʯʢʦʡè. ɼʣʷ 

ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʭʦʨʦʰʘʷ ʟʘʢʘʣʳʚʘʝʤʦʩʪʴ ʬʦʨʰʪʝʚʥʷ ʚ ʢʨʦʤʢʫ ʣʴʜʘ. ʉʯʠʪʘ-

ʣʦʩʴ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ ʟʘʢʘʣʳʚʘʝʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʢʣʠʥʦʚʠʜʥʘʷ ʬʦʨʤʘ ʥʦ-

ʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʩʫʜʥʘ, ʤʘʣʳʝ ʫʛʣʳ ʧʨʠʪʳʢʘʥʠʷ ʚʘʪʝʨʣʠʥʠʡ ʢ ʬʦʨʰʪʝʚʥʶ [174]. ʂʘʢ 

ʧʦʢʘʟʘʣʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʝʜʦʢʦʣʘʤʠ ʧʨʦʝʢʪʘ 1191, ʠʤʝʶʱʠʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ 

ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ çʝʣʦʯʢʦʡè ʥʝ ʭʫʞʝ, ʯʝʤ ʫ ʣʝʜʦʢʦ-

ʣʦʚ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʦʙʚʦʜʦʚ. 

ʀʥʝʨʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʣʝʜʦʢʦʣʘ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴʶ ʝʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʥʝʚʨʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʣʝʜʦʢʦʣʘ ʤʘʣʦ ʟʘʚʠʩʷʪ 

ʦʪ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʚʳʙʦʨ. 

ɺʤʝʩʪʠʤʦʩʪʴ ʩʫʜʥʘ ʪʘʢʞʝ ʥʝ ʠʛʨʘʝʪ ʨʦʣʠ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʣʝ-

ʜʦʢʦʣʦʚ. ʋ ʣʝʜʦʢʦʣʦʚ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʧʦʵʪʦʤʫ ʰʠʨʠʥʘ ʩʫʜʥʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ï ʦʥʘ ʣʠʙʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝ-

ʙʫʝʤʦʡ ʰʠʨʠʥʦʡ ʧʨʦʢʣʘʜʳʚʘʝʤʦʛʦ ʢʘʥʘʣʘ, ʣʠʙʦ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʥʘʨʷʜʫ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʫʜʥʘ. 

ʅʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʫʜʠʬʬʝʨʝʥ-

ʪʦʚʢʫ ʩʫʜʥʘ, ʪʘʢ ʢʘʢ ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʝʜʦʢʦʣ ʚʩʝʛʜʘ ʤʦʞʥʦ ʫʜʠʬʬʝʨʝʥʪʦʚʘʪʴ, ʥʝ ʠʟʤʝʥʷʷ 

ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʥʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʤ ʠʟʤʝʥʝʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ 
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ʥʘʜʩʪʨʦʡʢʠ, ʮʠʩʪʝʨʥ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʪ. ʜ. ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ. ɺʦ ʚʩʷʢʦʤ ʩʣʫ-

ʯʘʝ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʘ ʥʝ ʷʚʣʷʣʦʩʴ ʧʨʝʧʷʪʩʪʚʠʝʤ 

ʜʣʷ ʫʜʠʬʬʝʨʝʥʪʦʚʢʠ ʩʫʜʥʘ.  

ʅʘ ʵʪʘʧʝ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʠʨʘʶʪʩʷ ʦʙʚʦʜʳ ʩʫʜʥʘ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

B ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: ʫʨʘʚ-

ʥʝʥʠʝ ʤʘʩʩ, ʫʨʘʚʥʝʥʠʝ ʧʣʘʚʫʯʝʩʪʠ, ʫʨʘʚʥʝʥʠʝ ʭʦʜʢʦʩʪʠ ʠ ʫʨʘʚʥʝʥʠʝ ʦʩʪʦʡʯʠʚʦʩʪʠ. 

ʋʨʘʚʥʝʥʠʷ ʤʘʩʩ ʠ ʭʦʜʢʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʜʦʢʦʣʘʤ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʚʠʜ, 

ʯʝʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʨʫʛʠʤ ʩʫʜʘʤ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʧʦʜʨʦʙʥʝʝ. 

ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʩʩʳ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ ʧʝʨʝ-

ʩʯʠʪʳʚʘʶʪ ʩ ʙʣʠʟʢʦʛʦ ʧʨʦʪʦʪʠʧʘ ʠʣʠ ʧʨʦʪʦʪʠʧʦʚ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʘ ʧʨʦʪʦʪʠ-

ʧʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʣʝʜʦʢʦʣʳ, ʙʫʢʩʠʨʳ ʠ ʙʫʢʩʠʨʳ-ʪʦʣʢʘʯʠ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʩʫ-

ʜʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʫʩʣʦʚʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʷʛʠ ʥʘ ʛʘʢʝ, ʪʘʢ ʢʘʢ ʯʠʩʪʦʝ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʣʝʜʦʢʦʣʘ ʪʦʞʝ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʪʷʛʫ ʥʘ ʛʘʢʝ. ɼʘʥʥʳʝ ʩʫʜʘ ʠʤʝʶʪ ʤʥʦʛʦ 

ʦʙʱʝʛʦ ʢʘʢ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʪʠʧʝ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʥʦʛʠʝ 

ʙʫʢʩʠʨʳ ʠ ʙʫʢʩʠʨʳ-ʪʦʣʢʘʯʠ ʠʤʝʶʪ ʫʩʠʣʝʥʠʷ ʢʦʨʧʫʩʘ ʜʣʷ ʧʣʘʚʘʥʠʷ ʚʦ ʣʴʜʫ.  

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʷ ʤʘʩʩ ʠʩʧʦʣʴʟʫʝʤ ʩʪʘʥʜʘʨʪʥʦʝ ʨʘʟʙʠʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʦ 

ʨʘʟʜʝʣʘʤ ʩʦʛʣʘʩʥʦ [202].  

ɺ ʪʘʙʣʠʮʘʭ 2.1, 2.2, 2.3 ʧʨʠʚʝʜʝʥʘ ʥʘʛʨʫʟʢʘ ʤʘʩʩ ʜʚʫʭ ʤʦʨʩʢʠʭ ʠ ʦʜʥʦʛʦ ʨʝʯʥʦʛʦ 

ʣʝʜʦʢʦʣʦʚ. 

 
ʊʘʙʣʠʮʘ 2.1 - ʅʘʛʨʫʟʢʘ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 97 [119] 

(ʢʣʘʩʩ Icebreaker 6, ʜʣʠʥʘ ʧʦ ʂɺʃ 62,0 ʤ; ʰʠʨʠʥʘ ʧʦ ʂɺʃ 17,5 ʤ; ʦʩʘʜʢʘ ʧʦ ʂɺʃ 6,2 ʤ; ʚʦʜʦʠʟʤʝ-

ʱʝʥʠʝ D= 3144 ʪ; ʤʦʱʥʦʩʪʴ ʕʋ N= 3960 ʢɺʪ; ʦʪʩʪʦʷʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ ʦʪ ʦʩʥʦʚʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ zg =6,78 ʤ) 

ʂʦʜ ʵʣʝ-

ʤʝʥʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘʛʨʫʟʢʠ 

ʤʘʩʩ 

ʄʘʩʩʘ,  

mi, ʪ 

ʀʟʤʝʨʠʪʝʣʠ pi 

01+02 ʂʦʨʧʫʩ ʠ ʩʫʜʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ 1332,0 0,645 

03 ʉʠʩʪʝʤʳ 124,0 0,060 

04 ʄʘʰʠʥʥʘʷ ʫʩʪʘʥʦʚʢʘ 388,0 0,098 ʪ/ʢɺʪ 

05 ʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʥʫʪʨʠ ʩʫʜʦ-

ʚʳʝ ʩʚʷʟʴ ʠ ʫʧʨʘʚʣʝʥʠʝ 

137,0 

0,066 

07 ɺʦʦʨʫʞʝʥʠʝ 6,0 0,003 

12 ʇʦʩʪʦʷʥʥʳʝ ʞʠʜʢʠʝ ʛʨʫʟʳ 78,0 0,038 

Dʧʦʨ ɺʦʜʦʠʟʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʤ 2065  
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ʊʘʙʣʠʮʘ 2.2 - ʅʘʛʨʫʟʢʘ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ 21900 çʄʦʩʢʚʘè [119] 

(ʢʣʘʩʩ Icebreaker 7, ʜʣʠʥʘ ʧʦ ʂɺʃ 97,2ʤ; ʰʠʨʠʥʘ ʧʦ ʂɺʃ 26,5 ʤ; ʦʩʘʜʢʘ ʧʦ ʂɺʃ 8,5 ʤ; ʚʦʜʦʠʟʤʝ-

ʱʝʥʠʝ D= 12750 ʪ; ʤʦʱʥʦʩʪʴ ʕʋ N= 21000 ʢɺʪ; ʦʪʩʪʦʷʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ ʦʪ ʦʩʥʦʚʥʦʡ 

ʧʣʦʩʢʦʩʪʠ zg=12,03 ʤ) 

ʂʦʜ ɻʣʝ-

ʤʝʥʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ  

ʥʘʛʨʫʟʢʠ ʤʘʩʩ 

ʄʘʩʩʘ, ʇʣʝʯʠ, ʤ ʀʟʤʝʨʠʪʝʣʠ 

pi 

mi, ʪ ʍ Y Z  

01 ʂʦʨʧʫʩ 4970,18 2,3 0,00 9,02 0,637 

02 ʋʩʪʨʦʡʩʪʚʘ ʩʫʜʦʚʳʝ 372,45 1,6 -0,47 14,15 0,048 

03 ʉʠʩʪʝʤʳ 207,31 -1,0 -0,28 11,00 0,027 

04 ʋʩʪʘʥʦʚʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 1115,14 -20,1 -0,08 7,68 0,053 ʪ/ʢɺʪ 

05 ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝ-

ʩʢʘʷ ʚʥ, ʩʚʷʟʴ ʠ ʫʧʨ. 

239,57 -0,1 0,72 9,74 

0,031 

07 ɺʦʦʨʫʞʝʥʠʝ 15,24 2,3 0,00 23,99 0,002 

09 ɿʘʧʘʩʥʳʝ ʯʘʩʪʠ 25,20 6,7 0,82 15,77 0,001 ʪ/ʢɺʪ 

11 ɿʘʧʘʩ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʠ ʦʩʪʦʡ-

ʯʠʚʦʩʪʠ 

200,16 -2,3 -0,11 12,65 

0,026 

12 ʇʦʩʪʦʷʥʥʳʝ ʞʠʜʢʠʝ ʛʨʫʟʳ 638,90 -11,3 -1,05 4,34 0,082 

13 ʉʥʘʙʞʝʥʠʝ ʠ ʠʤʫʱʝʩʪʚʦ 17,85 19,0 -1,88 13,85 0,002 

Dʧʦʨ ɺʦʜʦʠʟʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʤ 7802, -2,3 -0,11 8,92  

 

ʊʘʙʣʠʮʘ 2.3 - ʅʘʛʨʫʟʢʘ ʣʝʜʦʢʦʣʘ ʧʨ. 16 ʪʠʧʘ çɼʦʥè [119] 

(ʢʣʘʩʩ \ ʆ2,0  (ʣʝʜʦʢʦʣ); ʜʣʠʥʘ 44,7 ʤ; ʰʠʨʠʥʘ 11,4 ʤ; ʦʩʘʜʢʘ 2,72 ʤ; ʚʦʜʦʠʟʤʝʱʝʥʠʝ D= 777 ʪ; 

ʤʦʱʥʦʩʪʴ ʕʋ N=1320 ʢɺʪ; ʦʪʩʪʦʷʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ ʦʪ ʦʩʥʦʚʥʦʡ ʧʣʦʩʢʦʩʪʠ zg=2,77 ʤ) 

ʂʦʜ ʵʣʝ-

ʤʝʥʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘʛʨʫʟʢʠ 

ʤʘʩʩ 

ʄʘʩʩʘ mi, ʪ ʀʟʤʝʨʠʪʝʣʠ pi 

01 ʂʦʨʧʫʩ 384,0 0,639 

02 ʋʩʪʨʦʡʩʪʚʘ 49,0 0,082 

03 ʉʠʩʪʝʤʳ 26,4 0,044 

04 ʄʘʰʠʥʥʘʷ ʫʩʪʘʥʦʚʢʘ 113,6 0,086 ʪ/ʢɺʪ 

05 ʕʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʥʫʪʨʠʩʫʜʦ-

ʚʳʝ ʩʚʷʟʴ ʠ ʫʧʨʘʚʣʝʥʠʝ 

23,3 0,039 

07 ɺʦʦʨʫʞʝʥʠʝ 1,2 0,002 

09 ɿʘʧʘʩʥʳʝ ʯʘʩʪʠ 2,5 0,002 ʪ/ʢɺʪ 

12 ʇʦʩʪʦʷʥʥʳʝ ʞʠʜʢʠʝ ʛʨʫʟʳ 1,0 0,002 

Dʧʦʨ ɺʦʜʦʠʟʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʤ 601  

 

ʀʥʜʝʢʩʳ  ʦʪʜʝʣʴʥʳʭ ʤʘʩʩ ʠ ʠʟʤʝʨʠʪʝʣʝʡ ʢʦʨʧʫʩʘ ʧʦʨʦʞʥʝʤ ʧʨʠʥʷʪʳ ʩʦʛʣʘʩʥʦ 

[202]: 01 ï ʂʦʨʧʫʩ; 02 ï ʋʩʪʨʦʡʩʪʚʘ ʩʫʜʦʚʳʝ; 03 ï ʉʠʩʪʝʤʳ; 04 ï ʋʩʪʘʥʦʚʢʘ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʘʷ; 05 ï  ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚʥʫʪʨʠʩʫʜʦʚʳʝ ʩʚʷʟʴ ʠ ʫʧʨʘʚʣʝʥʠʝ; 07 ï ɺʦ-

ʦʨʫʞʝʥʠʝ; 09 ï ɿʘʧʘʩʥʳʝ ʯʘʩʪʠ; 11 ï ɿʘʧʘʩ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʦʩʪʦʡʯʠʚʦʩʪʠ; 12 ï ʇʦʩʪʦʷʥ-

ʥʳʝ ʞʠʜʢʠʝ ʛʨʫʟʳ; 13 ï ʉʥʘʙʞʝʥʠʝ, ʠʤʫʱʝʩʪʚʦ. 

ʄʘʩʩʘ ʨʘʟʜʝʣʘ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ά Ὧὓ,                                                             (2.1) 
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ʛʜʝ Mi ï ʤʦʜʫʣʴ ʨʘʟʜʝʣʘ ʥʘʛʨʫʟʢʠ; ki ï ʠʟʤʝʨʠʪʝʣʴ ʨʘʟʜʝʣʘ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʡ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʤʦʜʫʣʷ ʦʙʦʟʥʘʯʘʝʪʩʷ: qi ï ʜʣʷ ʢʫʙʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ LBH, ʪ/ʤ3; ʨi ï ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʤʦʜʫʣʝʡ. 

ʀʟʤʝʨʠʪʝʣʠ ʜʣʷ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ 01, 02, 03 ʠ 05 ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʢʫʙʠʯʝ-

ʩʢʦʤʫ ʤʦʜʫʣʶ LBH qi ʠʣʠ ʧʦ ʚʦʜʦʠʟʤʝʱʝʥʠʶ ʧʦʨʦʞʥʝʤ Dʧʦʨ. 

ʀʟʤʝʨʠʪʝʣʠ ʨʘʟʜʝʣʘ ʥʘʛʨʫʟʢʠ çʂʦʨʧʫʩè ʨ01 ʟʘʚʠʩʷʪ ʦʪ ʢʣʘʩʩʘ ʩʫʜʥʘ. ʕʪʦ ʦʙʲʷʩʥʷ-

ʝʪʩʷ ʨʘʟʣʠʯʠʝʤ ʤʘʩʩʳ ʣʝʜʦʚʳʭ ʫʩʠʣʝʥʠʡ ʫ ʩʫʜʦʚ, ʧʣʘʚʘʶʱʠʭ ʚ ʙʘʩʩʝʡʥʘʭ ʨʘʟʥʳʭ ʨʘʟʨʷ-

ʜʦʚ. ɹʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʤ Dʧʦʨ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ 

ʝʛʦ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʜʘʥʥʳʭ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ. ʄʘʩʩʫ ʨʘʟʜʝʣʘ ʥʘʛʨʫʟʢʠ 12 m12 ʩʣʝʜʫʝʪ ʧʝʨʝ-

ʩʯʠʪʳʚʘʪʴ ʧʦ ʚʦʜʦʠʟʤʝʱʝʥʠʶ ʧʦʨʦʞʥʝʤ Dʧʦʨ, ʤʘʩʩʫ ʫʩʪʘʥʦʚʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ m04 - ʧʦ 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ N.  

ʄʘʩʩʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ m09 ʩʦʩʪʘʚʣʷʝʪ ʤʘʣʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʝʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʠ 

ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ, ʧʦʵʪʦʤʫ ʙʝʟ ʙʦʣʴʰʦʡ ʧʦʛʨʝʰ-

ʥʦʩʪʠ ʚʩʶ ʤʘʩʩʫ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʤʦʞʥʦ ʧʝʨʝʩʯʠʪʘʪʴ ʧʦ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ N. 

ʄʘʩʩʳ ʨʘʟʜʝʣʦʚ çɺʦʦʨʫʞʝʥʠʝè, çʉʥʘʙʞʝʥʠʝ, ʠʤʫʱʝʩʪʚʦè ʩʦʩʪʘʚʣʷʶʪ ʤʘʣʫʶ ʜʦʣʶ 

ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʦʨʦʞʥʝʤ ʠ ʤʘʣʦ ʨʘʟʣʠʯʘʶʪʩʷ ʫ ʨʘʟʥʳʭ ʩʫʜʦʚ, ʧʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ ʥʝ 

ʧʝʨʝʩʯʠʪʳʚʘʪʴʩʷ, ʘ ʧʨʠʥʠʤʘʪʴʩʷ ʩ ʧʨʦʪʦʪʠʧʘ. 

ʄʘʩʩʘ ʟʘʧʘʩʘ ʚʦʜʦʠʟʤʝʱʝʥʠʷ (11 ʨʘʟʜʝʣ ʥʘʛʨʫʟʢʠ) m11 ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʜʦʣʷʭ ʦʪ ʚʦ-

ʜʦʠʟʤʝʱʝʥʠʷ ʧʦʨʦʞʥʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʟʥʘʯʝ-

ʥʠʷ ʟʘʧʘʩʦʚ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʥʘ ʵʪʘʧʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʆʉʊ 

5ʈ.0206-2002 ʠ ʟʘʚʠʩʷʪ ʦʪ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʦʨʦʞʥʝʤ (ʪʘʙʣʠʮʘ 2.1). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʧʘʩ 

ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ:  

άρρ ὴρρὈʧʦʨ. 

ʈʘʟʜʝʣʳ ʥʘʛʨʫʟʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʝʜʚʝʡʪʫ DW, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ. ʄʘʩʩʘ ʪʦʧʣʠʚʘ m16 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʪʠʧʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʘʚʪʦ-

ʥʦʤʥʦʩʪʠ. 

ʄʘʩʩʘ ʨʘʟʜʝʣʘ m14 çʕʢʠʧʘʞ, ʧʨʦʚʠʟʠʷ, ʚʦʜʘ, ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʩʭʦʜʥʳʝ ʞʠʜ-

ʢʠʝ ʩʨʝʜʳè ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʠʧʘʞʘ.  
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ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʤʘʩʩ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  

Ὀ Вά Ὀ̐ ̏̑ὈὡȢ                                        (2.2) 

ɺʦʜʦʠʟʤʝʱʝʥʠʝ ʧʦʨʦʞʥʝʤ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʟʤʝʨʠ-

ʪʝʣʝʡ ʤʘʩʩ ʩʫʜʥʘ-ʧʨʦʪʦʪʠʧʘ ʩʦʛʣʘʩʥʦ ʨʘʟʜʝʣʘʤ ʥʘʛʨʫʟʢʠ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʘʭ 2.1, 2.2, 

2.3. ʉ ʫʯʝʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʝʡ ʤʘʩʩ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʦʨʦʞʥʝʤ 

ʧʨʠʤʝʪ ʚʠʜ: 

Ὀ̐ ̏̑ Ὀ̐ ̏ ὴ̑ ὴ ὴ ὴ ὴ ὴ ὴ ὴ ὔὴ ὴ  

ʠʣʠ   

 Ὀ̐ ̏̑ Ȣ                                    (2.3) 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʠʟʤʝʨʠʪʝʣʠ ʤʘʩʩ ʚʳʯʠʩʣʷʝʪʩʷ: 

ὴ
̐̏̑
;  ὴ ;  ὴ , 

ʛʜʝ ʠʥʜʝʢʩ ç0è ʦʪʥʦʩʠʪʩʷ ʢ ʜʘʥʥʳʤ ʩʫʜʥʘ-ʧʨʦʪʦʪʠʧʘ. 

ʇʦʣʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʙʫʜʝʪ ʚʳʯʠʩʣʷʪʴʩʷ: 

Ὀ Ὀʧʦʨά ά ά ά ά  ,                                   (2.4) 

ʛʜʝ  ά  ï ʤʘʩʩʘ ʛʨʫʟʘ ʧʝʨʝʚʦʟʠʤʦʛʦ (ʟʘʜʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ); ά  ï ʤʘʩʩʘ ʧʝʨʝ-

ʤʝʥʥʳʭ ʞʠʜʢʠʭ ʛʨʫʟʦʚ;   ά  ï ʤʘʩʩʘ ʞʠʜʢʦʛʦ ʙʘʣʣʘʩʪʘ; ʟʘʧʘʩʳ ʪʦʧʣʠʚʘ, ʤʘʩʣʘ, ʧʠʪʘʪʝʣʴʥʦʡ 

ʚʦʜ r ά ὯὯήʪὔὸẗρπ , Ὧ- ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʨʩʢʦʛʦ ʟʘʧʘʩʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʧʨʝʜʚʠ-

ʜʝʥʥʳʤʠ ʛʠʜʨʦʤʝʪʝʦʫʩʣʦʚʠʷʤʠ ʠ ʚʦʟʤʦʞʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ ʠ ʢʫʨʩʘ, ʝʛʦ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ 1,1...1,2; Ὧ- ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʥʘ 

ʨʘʙʦʪʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘ ʟʘʧʘʩ ʩʤʘʟʢʠ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʳ  ʥʘ ʩʪʦʷʥʦʯʥʳʝ 

ʨʝʞʠʤʳ, ʝʛʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 1,1...1,2; t = 24ɸ - ʘʚʪʦʥʦʤʥʦʩʪʴ ʧʦ ʟʘʧʘʩʘʤ ʪʦʧʣʠʚʘ 

ʚ ʯʘʩʘʭ; A - ʘʚʪʦʥʦʤʥʦʩʪʴ ʧʦ ʟʘʧʘʩʘʤ ʪʦʧʣʠʚʘ ʚ ʩʫʪʢʘʭ; ήʪ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, 

ʢʛ/ʢɺʪÖʯ. 

ʇʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ (2.4) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ. ʋʨʘʚʥʝʥʠʝ (2.3) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʦ, ʝʩʣʠ ʩʫʤʤʘʨʥʘʷ ʤʦʱ-

ʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʢʣʶʯʝʥʘ ʚ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɺ ʧʨʦʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʤʘʩʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʜʦʣʞʥʳ ʫʢʘʟʳʚʘʪʴʩʷ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʜʣʷ ʢʦʪʦ-

ʨʳʭ ʣʝʜʦʢʦʣ ʧʨʦʝʢʪʠʨʫʝʪʩʷ. 
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ʋʨʘʚʥʝʥʠʷ ʧʣʘʚʫʯʝʩʪʠ ʠ ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʦʨʤʳ ʟʘ-

ʧʠʩʠ.  

ʋʨʘʚʥʝʥʠʝ ʧʣʘʚʫʯʝʩʪʠ: 

LBTD rd= ,                                                       (2.5) 

ʛʜʝ r - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ; d - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ; L, B, T ï ʜʣʠʥʘ, ʰʠʨʠʥʘ 

ʠ ʦʩʘʜʢʘ ʩʫʜʥʘ ʧʦ ʂɺʃ. 

ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ ʩʫʜʷʪ ʧʦ ʚʝʣʠʯʠʥʝ 

ʤʘʣʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ h. ʆʥʘ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʘʚʠʣ ʄʦʨ-

ʩʢʦʛʦ ʨʝʛʠʩʪʨʘ ʠʣʠ ʈʦʩʩʠʡʩʢʦʛʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝ-

ʥʠʷ ʤʘʣʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʠʩʧʦʣʴʟʫʶʪ ʫʨʘʚʥʝʥʠʝ ʦʩʪʦʡʯʠʚʦʩʪʠ: 

gc zrzh -+= ,                                                       (2.6) 

ʛʜʝ zc ʠ zg ï ʚʦʟʚʳʰʝʥʠʝ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ ʥʘʜ ʦʩʥʦʚʥʦʡ ʧʣʦʩʢʦ-

ʩʪʴʶ; r ï ʧʦʧʝʨʝʯʥʳʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ. 

ɿʥʘʯʝʥʠʷ zc ʠ r ʚʳʯʠʩʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʩʫʜʥʘ. ʇʦʣʦʞʝʥʠʝ 

ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʦ ʚʳʩʦʪʝ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

zg = kgH,                                                            (2.7) 

ʛʜʝ H ï ʚʳʩʦʪʘ ʙʦʨʪʘ; kg = zg0 /H0  - ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʝʤʳʡ ʩ ʧʨʦʪʦʪʠʧʘ. 

ɼʣʷ ʣʝʜʦʢʦʣʦʚ ʠ ʙʫʢʩʠʨʥʳʭ ʩʫʜʦʚ ʟʥʘʯʝʥʠʝ zg/H ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,69·1,41. 

ʋʨʘʚʥʝʥʠʝ ʦʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʣʝʜʦʢʦʣʦʚ ʥʦʩʠʪ ʧʨʦʚʝʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʦʪʥʦ-

ʰʝʥʠʝ ʰʠʨʠʥʳ ʩʫʜʥʘ ʢ ʦʩʘʜʢʝ ʚʳʙʠʨʘʝʪʩʷ ʥʝ ʠʟ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʥʘʯʝʥʠʷ ʤʘʣʦʡ ʤʝ-

ʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʥʝ ʤʝʥʝʝ ʪʨʝʙʫʝʤʦʡ ʈʝʛʠʩʪʨʦʤ, ʘ ʠʟ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʇʨʘʚʠʣʘʤ ʦʩʪʦʡʯʠʚʦʩʪʴ ʣʶʙʦʛʦ ʩʫʜʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʚʝ-

ʨʝʥʘ ʧʦ ʦʩʥʦʚʥʦʤʫ ʢʨʠʪʝʨʠʶ ʠ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʦʧʨʝʜʝ-

ʣʷʝʤʳʤ ʪʠʧʦʤ ʠ ʥʘʟʥʘʯʝʥʠʝʤ ʩʫʜʥʘ. 

ʉʦʛʣʘʩʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʩʪʦʡʯʠʚʦʩʪʴ ʣʝʜʦʢʦʣʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦ-

ʚʝʨʝʥʘ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʙʫʢʩʠʨʥʦʛʦ ʢʘʥʘʪʘ, ʘ ʪʘʢʞʝ ʚ ʵʚʦʣʶ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʮʠʨʢʫʣʷʮʠʠ. 

ʋʨʘʚʥʝʥʠʷ ʭʦʜʢʦʩʪʠ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʣʝ-

ʜʦʢʦʣ ʜʚʠʞʝʪʩʷ. ʆʥʠ ʧʦʜʨʦʙʥʦ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ, ʚʭʦʜʷʱʝʝ ʚ ʩʦʩʪʘʚ ʧʦʣʥʦʛʦ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʪʘʢʠʤ, ʢʘʢ ʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʘ ʚ ʩʚʦʙʦʜʥʦʡ ʚʦʜʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 
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ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʤʘʣʫʶ ʜʦʣʶ ʦʪ ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʙʣʠʞʝʥʥʦ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʬʦʨʤʫʣʝ: 

Ὑʚ Ὑʪʨ Ὑʦʩʪ,                                                       (2.8) 

ʛʜʝ Rʪʨ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ; Rʦʩʪ ï ʦʩʪʘʪʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ: 

Ὑʪʨ ὅʪʨ ȹὅh ὅʚʯ
ɟ
ɋ,                                                (2.9) 

ʛʜʝ ὅʪʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʛʣʘʜʢʦʡ ʧʣʘʩʪʠʥʳ, ʟʘʚʠʩʷ-

ʱʠʡ ʦʪ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ ʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ ʇʨʘʥʜʪʣʷ ï 

ʐʣʠʭʪʠʥʛʘ 

ὅʪʨ
ȟ

ȟ
, 

ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ 2Å , v ï ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ, ʤ/ʩ;  L ï ʨʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ʩʫʜʥʘ, ʤ;  ɔï ʢʠʥʝ-

ʤʘʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ. ɼʣʷ çʩʪʘʥʜʘʨʪʥʦʡè ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 40ʉ ʧʨʠʥʠʤʘʶʪ  

ɔ ρȟυχẗρπ ʤ2/ʩ;  ȹὅh  ʠ ὅʚʯ - ʥʘʜʙʘʚʢʠ ʥʘ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʠ ʚʳʩʪʫʧʘʶʱʠʝ ʯʘʩʪʠ; W - 

ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ ʩʫʜʥʘ, ʤ2; ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʪ/ʤ3; v ï ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ, 

ʤ/ʩ. 

ʆʩʪʘʪʦʯʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ ʧʨʠ ʤʘʣʳʭ 

ʯʠʩʣʘʭ ʌʨʫʜʘ 

Ὑʦʩʪὅʦʩʪ
ɟ
ɋ,                                                          (2.10) 

ʛʜʝ ὅʦʩʪ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʪʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʳʯʠʩʣʷʝʤʳʡ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʚʣʠʷʥʠʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʪʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ὅ̏ ̒ ̓  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʧʨʠ-

ʙʣʠʞʝʥʥʳʤ ʬʦʨʤʫʣʘʤ [34]: 

¶ ʜʣʷ ʩʫʜʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ɿ=0,80é0,85  

Cʦʩʪ 
ȟ Ⱦ

Ⱦ Ⱦ Ⱦ
.;                                                (2.11) 

¶ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʫʜʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʯʠʩʝʣ ʌʨʫʜʘ 0,18é0,25 ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʱʝʡ 

ʧʦʣʥʦʪʳ ɿ=0,55é0,70 ʠ ʦʪʥʦʰʝʥʠʝʤ ʰʠʨʠʥʳ ʩʫʜʥʘ ʢ ʦʩʘʜʢʝ ὄ
Ὕ ςȟπψȣσȟυ   

Cʦʩʪ ὑ̂
ȟ

Ⱦ Ⱦ Ⱦ
,                                               (2.12) 
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ὑ̂  -  ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʙʫʣʴʙʘ; ὑ̂ πȟψ ï ʧʨʠ ʥʘʣʠʯʠʝ ʙʫʣʴʙʘ;  

ὑ̂ ρ ï ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʙʫʣʴʙʘ. 

ʉʫʤʤʘʨʥʘʷ ʪʷʛʘ ʚʠʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʚʠʥʪʦʚ ʩʦʛʣʘʩʥʦ [113].  

ɺ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʘʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʩʫʜʥʘ ʚ ʩʧʣʦʰʥʦʤ 

ʠ ʙʠʪʦʤ ʣʴʜʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʥʘʙʝʛʘʤʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʛʝʦʤʝʪʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʦʨʤʫ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ 

ʣʝʜʦʢʦʣʘ. ʕʪʠ ʬʫʥʢʮʠʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʤʝʨʦʚ ʩʫʜʥʘ ʠ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʫ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠ ʧʦʜʦʙʥʳʭ ʩʫʜʦʚ. ʆʥʠ ʚʳʯʠʩʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʣʝ-

ʜʦʢʦʣʘ. ɺʳʨʘʞʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ ʛʝʦʤʝʪʨʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟ-

ʜʝʣʝ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʚʠʜʘ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʜʥʘ. 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥʳ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ. ɼʠʘʧʘʟʦʥʳ ʠʟʤʝ-

ʥʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʟʘʜʘʪʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʜʘʥʥʳʤʠ ʦʙ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʜʦʢʦʣʦʚ ʠ ʙʫʢʩʠʨʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠ-

ʷʤʠ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʦʩʘʜʢʫ ʩʫʜʥʘ; ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʰʠʨʠʥʫ ʩʫʜʥʘ, ʝʩʣʠ ʟʘʜʘʝʪʩʷ ʰʠʨʠʥʘ ʢʘʥʘʣʘ, 

ʧʨʦʢʣʘʜʳʚʘʝʤʦʛʦ ʣʝʜʦʢʦʣʦʤ; ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ ʤʦʱʥʦʩʪʴ ʩʫʜʥʘ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʣʠʥʫ ʩʫʜʥʘ ʧʦʣʫʯʘʶʪʩʷ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ 

ʩʫʜʥʘ ʢ ʝʛʦ ʰʠʨʠʥʝ. ʇʦʩʣʝʜʥʝʝ ʠʤʝʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʜʣʠʥʘ ʩʫʜʥʘ, ʛʨʘ-

ʥʠʮʳ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʫʜʘʤ-ʧʨʦʪʦʪʠʧʘʤ L/B = 3·5. 

ʄʠʥʠʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʩʫʜʥʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʙʦ ʰʠʨʠʥʦʡ ʢʘʥʘʣʘ ɺʢ (Bmax=Bʢ/1,2), 

ʣʠʙʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʦʩʪʦʡʯʠʚʦʩʪʠ. ʃʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʰʠʨʠʥʝ ʩʫʜʥʘ, ʧʦʵʪʦʤʫ, ʝʩʣʠ ʟʘʜʘʥʘ ʰʠʨʠʥʘ ʢʘʥʘʣʘ, ʤʦʞʥʦ ʧʨʠʥʷʪʴ ɺ = ɺmin = const. ɺ 

ʩʣʫʯʘʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʨʪʦʚʦʛʦ ʣʝʜʦʢʦʣʘ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ ʩʫʜʥʘ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ, ʫʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʧʦ ʩʫʜʘʤ-ʧʨʦʪʦʪʠʧʘʤ, ʟʥʘʷ ɺmax. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Lmin = 3Ö ɺmin; Lmax = 5Ö ɺmax. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʩʘʜʢʠ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʥʘ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʝ. 
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ʏʠʩʣʦ ʚʠʥʪʦʚ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʚʘʨʠʘʥʪʦʚ 2, 3 ʠʣʠ 4 ʚʠʥʪʘ. ʆʜʠʥ ʚʠʥʪ ʥʘ ʨʝʯʥʳʭ ʣʝ-

ʜʦʢʦʣʘʭ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʩʘʜʢʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʦʜʠʥ ʚʠʥʪ ʪʨʝʙʫʝʤʦʛʦ 

ʜʠʘʤʝʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʜʥʦ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʚʠʥʪʘʤʠ ʣʫʯʰʝ ʫʧʨʘʚʣʷʝʪʩʷ, ʯʝʤ ʩʫʜʥʦ ʩ 

ʦʜʥʠʤ ʚʠʥʪʦʤ, ʯʪʦ ʪʘʢʞʝ ʚʘʞʥʦ ʚ ʨʝʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝ-

ʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ: 

 ὒ̗  ̃ ὒ ὒ̋ ̈ ὒ̕                                           (2.13) 

ʛʜʝ Lʢʟ. ï ʜʣʠʥʘ ʢʦʨʤʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ; Lʬ ï ʦʪʩʪʦʷʥʠʝ ʥʘʯʘʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʜʠʘʤʝʪʨʘʣʴʥʦʛʦ ʙʘʪʦʢʩʘ ʦʪ ʥʦʩʦʚʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ. 

ʇʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʬʦʨʤʫ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ: 

¶ ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ j1; 

¶ ʫʛʦʣ ʧʨʠʪʳʢʘʥʠʷ ʂɺʃ ʢ ɼʇ j2; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ b; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʥʦʩʦʚʦʡ ʚʝʪʚʠ ʂɺʃ aʥ.ʟ.; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ dʥ.ʟ.; 

¶ ʜʣʠʥʘ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ Lʥʟ. 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ ʙʫʜʝʤ ʠʟʤʝʥʷʪʴ ʚ ʧʨʝʜʝʣʘʭ j1 = 7·30̄. ʕʪʦʪ 

ʜʠʘʧʘʟʦʥ ʦʭʚʘʪʳʚʘʝʪ ʩ ʟʘʧʘʩʦʤ ʚʩʝ ʨʝʘʣʴʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʣʝʜʦʢʦʣʘʭ ʟʥʘʯʝʥʠʷ j1. ʋʛʣʳ 

ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ ʙʦʣʴʰʝ 30 ̄ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ, ʪʘʢ ʢʘʢ ʦʧʳʪʥʳʤ ʧʫʪʝʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʚʦʜʳ ʩ ʪʘʢʠʤʠ ʫʛʣʘʤʠ ʨʝʟʢʦ ʧʦʚʳʰʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʴʜʘ ʜʚʠʞʝʥʠʶ 

ʩʫʜʥʘ [174]. ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʘʣʳʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʬʦʨʰʪʝʚʥʷ ʢ ʛʦʨʠʟʦʥʪʫ ʩʢʘʟʳ-

ʚʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʵʪʦʛʦ ʫʛʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʳʩʢʘʥʠʝ ʣʝʜʦʢʦʣʘ ʧʨʠ ʜʚʠʞʝ-

ʥʠʠ ʚ ʩʧʣʦʰʥʦʤ ʣʴʜʫ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʣʴʜʠʥ, ʙʫʢʩʠʨʫʝʤʳʭ ʬʦʨʰʪʝʚʥʝʤ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ [174] ʇʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ j1 ʚʦʟʤʦʞʥʦ 

ʟʘʢʣʠʥʠʚʘʥʠʝ ʣʝʜʦʢʦʣʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘʙʝʛʘʤʠ. ʊʝʥʜʝʥʮʠʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʪʦʛʦ ʫʛʣʘ ʩʚʷ-

ʟʘʥʳ ʩ ʧʦʷʚʣʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʨʠʪʳʢʘʥʠʷ ʂɺʃ ʢ ɼʇ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 90,̄ ʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʥʝʜʦʧʫʩʪʠ-

ʤʦʩʪʠ S ï ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʂɺʃ 

j ÁÒÃÔÇ
̎̈

      (2.14) 
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ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ aʥʟ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,501 ʠʟ ʫʩʣʦʚʠʷ ʥʝʜʦʧʫʩʪʠʤʦ-

ʩʪʠ S-ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʂɺʃ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʧʣʘʚʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ ʥʦʩʦʚʦʡ ʠ 

ʢʦʨʤʦʚʦʡ ʚʝʪʚʝʡ ʂɺʃ. ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʥʝʥʠʷ aʥ.ʟ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,900, ʥʦ ʵʪʦ 

ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʨʠʪʳʢʘʥʠʷ ʂɺʃ ʢ ɼʇ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ dʥʟ. ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ 0,450·0,700. ʕʪʠ ʧʨʝʜʝʣʳ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʛʦ ʯʝʨʪʝʞʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʤʠʜʝʣʴ-h ʧʘʥʛʦʫʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,800·0,980. 

ɼʣʠʥʘ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 ὒ̎ ̈ ὒ ὒ̋ ̈ ὒ̗ ̉ ̌  .                                     (2.15) 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

ŭ ὒʥʟŭʥʟ ὒʢʟŭʢʟ ὒʮʠʣɓȾὒ  .                               (2.16) 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

Ŭ ὒʥʟɻʥʟ ὒʢʟɻʢʟ ὒʮʠʣɓȾὒ  .                                (2.17) 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʇʦʜ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʳʝ ʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʶʪ ʧʦʩʪʦʷʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʤʝ-

ʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʟʦʚʝʪ ʠʟʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʨʝʰʝʥʠʷ. 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʪʥʦʩʷʪʩʷ: 

¶ ʠʟʤʝʨʠʪʝʣʠ ʤʘʩʩ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ ʩʫʜʥʘ; 

¶ ʪʠʧ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ; 

¶ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʛʣʘʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʘʣʦʧʨʦʚʦʜʘ ʠ ʨʝʜʫʢʪʦʨʘ. 

ɿʥʘʯʝʥʠʷ ʠʟʤʝʨʠʪʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʥʘʛʨʫʟʢʠ ʤʦʞʥʦ ʚʟʷʪʴ ʩ ʙʣʠʟʢʦʛʦ ʧʨʦʪʦ-

ʪʠʧʘ ʠʣʠ ʧʨʦʪʦʪʠʧʦʚ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʝʱʝ ʥʝ ʚʳʙʨʘʥʳ ʛʣʘʚ-

ʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʩʫʜʥʘ, ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʪʠʧʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ 

ʢʣʘʩʩ ʠ ʥʘʟʥʘʯʝʥʠʝ ʩʫʜʥʘ.  

ʇʨʠʥʷʪʦ, ʯʪʦ ʥʘ ʩʫʜʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘ-

ʥʦʚʢʘ. ʕʪʦʪ ʪʠʧ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʚʳʙʨʘʥ ʢʘʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘ 

ʣʝʜʦʢʦʣʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʦʡ ʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ ʦʩʪʘʣʴ-

ʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʪʠʧ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ.  
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ʀʟʤʝʨʠʪʝʣʴ ʨʘʟʜʝʣʘ ʥʘʛʨʫʟʢʠ 04 ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʛʣʘʚʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘ-

ʥʦʚʢʠ, ʦʪ ʪʠʧʘ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʦʪ ʩʪʝʧʝʥʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʥʘ ʩʫʜʥʝ. ɼʣʷ ʜʠʟʝʣʴ-ɻ ʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦ 

ʩʨʝʜʥʝʦʙʦʨʦʪʥʳʤʠ ʛʣʘʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʣʝʜʦʢʦʣʘʭ, ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ p04 = 0,09 ʪ/ʢɺʪ. 

ʈʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦ-

ʩʦʙʥʳʡ ʣʝʜʦʢʦʣ, ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʶʱʠʡ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚ ʩʣʦʞʥʳʭ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʷʭ. 

 

2.3. ʊʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ɿʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʠ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪ-

ʨʦʚ. ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʥʘ ʩʦ-

ʜʝʨʞʘʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

2.3.1. ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 
 

ɿʜʝʩʴ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝʜʦ-

ʢʦʣʘ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʢʣʘʩʩ ʩʫʜʥʘ; 

¶ ʨʘʡʦʥ ʧʣʘʚʘʥʠʷ; 

¶ ʯʠʩʣʦ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ; 

¶ ʘʚʪʦʥʦʤʥʦʩʪʴ. 

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪʩʷ 

ʰʠʨʠʥʘ ʧʨʦʢʣʘʜʳʚʘʝʤʦʛʦ ʢʘʥʘʣʘ. 

ʇʦ ʨʘʡʦʥʫ ʧʣʘʚʘʥʠʷ ʧʨʦʝʢʪʘʥʪ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʤʠʥʠʤʘʣʴʥʳʝ ʛʣʫʙʠʥʳ ʩʫʜʦʚʦʛʦ 

ʭʦʜʘ, ʤʦʞʝʪ ʟʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʩʘʜʢʫ ʩʫʜʥʘ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʭʦʜʢʦʩʪʠ ʣʝʜʦʢʦʣʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

¶ ʫʢʘʟʳʚʘʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ; 

¶ ʟʘʜʘʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʪʦʣʱʠʥʘ  ʣʴʜʘ ʣʠʙʦ ʪʦʣʱʠʥʘ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ, ʢʦʪʦʨʫʶ ʣʝʜʦʢʦʣ 

ʜʦʣʞʝʥ ʧʨʝʦʜʦʣʝʚʘʪʴ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ; 

¶ ʠʩʭʦʜʷ ʠʟ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ, ʟʘʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ. 
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ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʝʥ ʣʶʙʦʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʦʜ-

ʢʦʩʪʠ. 

ɺ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʟʘʜʘʥʠʷ ʤʦʱʥʦʩʪʠ ʝʩʪʴ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʝʝ ʚʝʣʠ-

ʯʠʥʘ ʦʢʘʞʝʪʩʷ ʟʘʥʠʞʝʥʥʦʡ ʠʣʠ ʟʘʚʳʰʝʥʥʦʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʜʦʚʳʤ ʫʩʣʦʚʠʷʤ ʨʘʡʦʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʫʯʘʪʩʷ ʧʨʦʝʢʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʜʥʘ, ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʟʘʜʘʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʨʠ ʟʘʜʘʥʠʠ ʜʨʫʛʦʛʦ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʛʣʘʚ-

ʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʫʯʠʪʩʷ ʜʨʫʛʦʝ ʩʫʜʥʦ ʠ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʦʥʦ 

ʦʢʘʞʝʪʩʷ ʣʫʯʰʠʤ ʜʣʷ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʨʘʡʦʥʝ ʧʣʘʚʘʥʠʷ ʩʫʜʥʘ. 

ʇʨʠ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʟʘʜʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʦʜʢʦʩʪʠ ʫ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʫʜʥʘ 

ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʨʘʟʥʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʙʦʨʘ 

ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʩʫʜʥʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ 

ʤʦʱʥʦʩʪʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɽʩʣʠ 

ʟʘʜʘʥʥʳʝ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʚʘʣʠʨʫʶʱʠʤʠ, ʧʦʣʫʯʠʪʩʷ ʪʘ ʞʝ ʩʠʪʫʘʮʠʷ, ʯʪʦ 

ʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ. 

ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ, ʠʩʭʦʜʷ ʠʟ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ, ʟʘʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʣʝʜʦʢʦʣ ʙʫʜʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʕʪʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʦʙ ʵʪʦʤ ʨʝʯʴ ʧʦʡʜʝʪ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʢʨʠ-

ʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠ ʪʘʢʦʤ ʟʘʜʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʦʜʢʦʩʪʠ ʩʫʜʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʧʦʣʫʯʠʪʩʷ ʩʫʜʥʦ, ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʝ ʢ ʣʝʜʦʚʳʤ ʫʩʣʦʚʠʷʤ ʚ ʨʘʡʦʥʝ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʢʣʶ-

ʯʘʝʪʩʷ ʚ ʯʠʩʣʦ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʣʦʞʥʦʩʪʴ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʜʘʥʠʷ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʣʝʜʦʚʳʤ ʫʩʣʦʚʠʷʤ ʚ ʨʘʡʦʥʝ ʧʣʘʚʘʥʠʷ. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ʟʘʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʘ, ʥʦ ʚʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʟʘʜʘ-

ʥʠʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʫʜʘʝʪʩʷ ʟʘʨʘʥʝʝ ʩʦʙʨʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʨʘʡʦʥʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ.  

 

2.3.2. ʉʭʝʤʘʪʠʟʘʮʠʷ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʣʝʜʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝʤ ʣʴʜʦʚ, ʠʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʷ ʜʚʠʞʝʥʠʶ ʣʝʜʦʢʦʣʘ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʬʦʨʤʳ ʣʴʜʘ ʢʘʢ ʩʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʦʜʦ-

ʣʝʪʴ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ, ʪʦʨʦʩʳ, ʘ ʪʘʢʞʝ ʟʘʪʦʨʳ, ʟʘʞʦʨʳ, ʙʠʪʳʡ ʣʝʜ ʙʦʣʴʰʦʡ ʩʧʣʦʯʝʥ-

ʥʦʩʪʠ. 
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ʈʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʡ: ʨʦʚʥʳʡ ʩʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʪʦʣʱʠʥʦʡ ʤʝʥʝʝ ʧʨʝʜʝʣʴʥʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʩʫʜʥʘ, ʨʦʚʥʳʡ ʩʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ ʧʨʝʜʝʣʴʥʦʡ (ʪʷʞʝʣʳʡ ʣʝʜ), ʤʝʣ-

ʢʦʙʠʪʳʡ ʣʝʜ ʠ ʢʘʥʘʣ ʩ ʙʠʪʳʤ ʣʴʜʦʤ, ʪʦʨʦʩʳ. 

ɼʣʷ ʮʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʥʫʞʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʝ ʩʫʜʥʦʤ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʩ-

ʯʝʪʥʳʝ ʤʝʪʦʜʳ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʷʪʴ ʪʠʧʦʚ: 

¶ ʤʝʣʢʦʙʠʪʳʡ ʣʝʜ; 

¶ ʢʘʥʘʣ ʩ ʙʠʪʳʤ ʣʴʜʦʤ; 

¶ ʩʧʣʦʰʥʦʡ ʣʝʜ ʪʦʣʱʠʥʦʡ ʤʝʥʝʝ ʧʨʝʜʝʣʴʥʦʡ; 

¶ ʪʷʞʝʣʳʡ ʣʝʜ; 

¶ ʪʦʨʦʩʳ; 

¶ ʪʝʨʪʳʡ ʣʝʜ. 

ʊʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʡ ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫ-

ʪʝʡ, ʪʘʢ ʠ ʜʣʷ ʤʦʨʩʢʠʭ. ʊʝʨʪʳʡ ʣʝʜ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʢʘʢ ʤʘʣʦ ʘʢʪʫ-

ʘʣʴʥʳʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʦʚ. 

ɺ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʘʭ ʩʧʣʦʰʥʦʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʱʠʥʦʡ ʣʴʜʘ ʠ 

ʥʝʢʦʪʦʨʳʤ ʥʘʙʦʨʦʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪʩʷ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ. ʉʧʣʦʰʥʦʡ ʣʝʜ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʝʧʝʥʷʤʠ ʨʘʟʨʫʰʝʥʥʦʩʪʠ 

(ʈ) ʠ ʪʦʨʦʩʠʩʪʦʩʪʠ (ʊ) ʠ ʪʦʣʱʠʥʦʡ ʩʥʝʛʘ (hʩʥ), ʧʦʢʨʳʚʘʶʱʝʛʦ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ. 

ʄʝʣʢʦʙʠʪʳʡ ʣʝʜ ʚ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʣʦʯʝʥʥʦʩʪʴʶ (S) ʠ ʪʦʣʱʠ-

ʥʦʡ. ʂʘʥʘʣ ʩ ʙʠʪʳʤ ʣʴʜʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʛʦ ʰʠʨʠʥʦʡ (ɺʢ), ʩʧʣʦʯʝʥʥʦʩʪʴʶ ʠ ʪʦʣʱʠʥʦʡ 

ʙʠʪʦʛʦ ʣʴʜʘ ʚ ʢʘʥʘʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʭ ʪʠʧ, ʪʦʣ-

ʱʠʥʫ ʣʴʜʘ, ʜʣʷ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ ï ʩʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʥʦʩʪʠ ʠ ʪʦʨʦʩʠʩʪʦʩʪʠ (ʝʩʣʠ ʠʤʝʶʪʩʷ 

ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ) ʠ ʪʦʣʱʠʥʫ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʜʣʷ ʤʝʣʢʦʙʠʪʦʛʦ ʣʴʜʘ ï ʩʧʣʦʯʝʥʥʦʩʪʴ, ʘ 

ʜʣʷ ʢʘʥʘʣʘ ʩ ʙʠʪʳʤ ʣʴʜʦʤ ï ʩʧʣʦʯʝʥʥʦʩʪʴ ʠ ʰʠʨʠʥʫ ʢʘʥʘʣʘ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʘ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʟʘʜʘʥʠʠ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʣʝʜʦʢʦʣʘ ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʣʝʜʦʢʦʣ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʝʜʦʚʳʭ 

ʪʨʘʩʩʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʨʝʢ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʫʯʘʩʪʢʦʚ ʪʨʘʩʩ ʩ ʨʘʟʣʠʯʥʳʤʠ ʣʝʜʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ.  
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ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʣʝʜʦʢʦʣ, ʥʝ ʠʤʝʶʱʠʡ ʧʦʩʪʦʷʥʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ. ʉʪʨʫʢʪʫʨʘ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʫʪʝʤ ʟʘʜʘʥʠʷ 

ʚʨʝʤʝʥʠ ʧʣʘʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʣʫʯʠʪʴ ʪʘʢʫʶ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʠ ʩʫʜʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦ, ʭʦʪʷ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ. ʇʨʠʙʣʠʞʝʥʥʦ 

ʝʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʩʫʜʦʚʦʜʠʪʝʣʝʡ. 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʥʝʢʦʪʦʨʦʡ ʤʘʪʨʠʮʝʡ. ʆʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʠʜ ʜʣʷ ʦʙʦʠʭ ʩʣʫʯʘʝʚ, ʥʦ ʦʪ-

ʣʠʯʘʪʴʩʷ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʝʡ ʩʚʝʜʝʥʠʷʤʠ. ʄʘʪʨʠʮʫ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, 

ʢʦʪʦʨʘʷ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.4. 

 
ʊʘʙʣʠʮʘ 2.4 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʧʦ ʨʘʡʦʥʫ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʘ 

 h1 h2 é hk 
ʉʧʣʦʰʥʦʡ ʣʝʜ 

ʍ1 
1111, tl  1212, tl  é 

kk tl 11 ,  

ʍ2 
2121, tl  2222, tl  é 

kk tl 22 ,  

é é é é é 

ʍn 
11, nn tl  22, nn tl  é 

nknk tl ,  

ʄʝʣʢʦʙʠʪʳʡ ʣʝʜ 

ʍn+1 1,11,1 , ++ nn tl  
2,12,1 , ++ nn tl  é 

knkn tl ,1,1 , ++
 

ʍn+2 1,21,2 , ++ nn tl  
2,22,2 , ++ nn tl  é 

knkn tl ,2,2 , ++
 

é é é é é 

ʍm 
11, mm tl  22, mm tl  é 

mkmk tl ,  

ʂʘʥʘʣ ʩ ʙʠʪʳʤ ʣʴʜʦʤ 

ʍm+1 1,11,1 , ++ mm tl  
2,12,1 , ++ mm tl  é 

kmkm tl ,1,1 , ++
 

ʍm+2 1,21,2 , ++ mm tl  
2,22,2 , ++ mm tl  é 

kmkm tl ,2,2 , ++
 

é é é é é 

ʍp 11, pp tl  
22, pp tl  é 

pkpk tl ,  

1,1 == ääää ijij tl  

 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʷʭ ʫʯʘʩʪʢʦʚ ʪʨʘʩʩ ʩ ʨʘʟʣʠʯʥʳʤʠ ʣʝʜʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ 
ijl . ʇʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʴʶ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʫʯʘʩʪʢʘ ʩ ʦʜʥʦʨʦʜʥʳʤʠ ʣʝʜʦ-

ʚʳʤʠ ʫʩʣʦʚʠʷʤʠ lij ʢ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʝ ʪʨʘʩʩʳ äälij.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʚ ʪʘʙʣʠʮʝ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʣʘ-

ʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ 
ijt . ʇʦʜ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʧʣʘʚʘʥʠʷ 
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ʧʦʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ ʧʣʘʚʘʥʠʷ ʚ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ tij ʢ ʩʫʤʤʘʨ-

ʥʦʤʫ ʚʨʝʤʝʥʠ ʵʢʩʧʣʫʘʪʘʮʠʠ äätij. 

ɺ ʪʘʙʣʠʮʝ ʍ ï ʚʝʢʪʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʣʝʜʦʚʳʭ ʫʩʣʦ-

ʚʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʣʱʠʥʳ ʣʴʜʘ. ɼʣʷ ʩʧʣʦʰʥʦʛʦ ʣʴʜʘ ʍ = (hʩʥ, ʊ, ʈ), ʜʣʷ ʤʝʣʢʦʙʠʪʦʛʦ 

ʣʴʜʘ ʍ = S, ʜʣʷ ʢʘʥʘʣʘ ʩ ʙʠʪʳʤ ʣʴʜʦʤ ʍ = (ɺʢ, S).  

ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʠʨʦʜʝ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʠ ʧʦʯʪʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʥʘʡʪʠ ʩʦʚʝʨʰʝʥʥʦ ʠʜʝʥʪʠʯʥʳʝ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʯʠ-

ʩʪʳʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ, ʦʥ ʚʩʝʛʜʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʧʦʢʨʳʪ ʩʥʝʛʦʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʤʦʞʥʦ ʙʳʣʦ ʩʨʘʚʥʠʚʘʪʴ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʴ ʩʫʜʦʚ ʧʦ ʥʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʣʱʠʥʦʡ ʣʴʜʘ ʠ ʩʥʝʛʘ, ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʧʨʠʚʝʜʝʥʥʫʶ ʪʦʣʱʠʥʫ ʣʴʜʘ. ʇʦʜ ʥʝʡ ʧʦʥʠʤʘʝʪʩʷ ʫʩʣʦʚʥʘʷ ʪʦʣʱʠʥʘ 

ʥʝʟʘʩʥʝʞʝʥʥʦʛʦ ʨʦʚʥʦʛʦ ʩʧʣʦʰʥʦʛʦ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʣʝʜʦʢʦʣ ʠʩʧʳʪʳʚʘʝʪ 

ʪʘʢʦʝ ʞʝ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʘʢ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʥʝʛʘ ʥʘ ʣʝʜʷʥʦʤ ʧʦʢʨʦʚʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʚʝʜʝʥʥʫʶ ʪʦʣʱʠʥʫ 

ʣʴʜʘ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʥʝʛʘ ʜʚʠʞʝʥʠʶ ʣʝʜʦʢʦʣʘ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʬʦʨʤʳ ʝʛʦ ʢʦʨʧʫʩʘ. ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʥʦʡ ʪʦʣʱʠʥʳ ʣʴʜʘ ʧʨʠʚʝʜʝʥʳ 

ʚ [254] ʠ ʚ 4 ʛʣʘʚʝ. 

 

2.3.3. ʆʙʦʩʥʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ 

 

ʇʨʠ ʚʳʙʦʨʝ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʣʝʜʦʢʦʣ ʧʨʦʝʢʪʠʨʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʝʜʦʢʦʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʤʠʥʠ-

ʤʠʟʘʮʠʠ ʜʦʣʞʥʳ ʧʦʜʣʝʞʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʣʝʜʦʢʦʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʂʨʠʪʝʨʠʡ (1.60), ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʦʙʟʦʨʝ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ 

ʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʣʝʜʦʢʦʣʴʥʦʡ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʘʟʨʫʰʝʥʠʷ ʣʴʜʘ: ʣʝʜʦʢʦʣʦʚ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʳ ʠ ʣʝʜʦʧʨʦʭʦʜʠ-

ʤʦʩʪʠ, ʣʝʜʦʢʦʣʴʥʳʭ ʧʨʠʩʪʘʚʦʢ, ʉɺʇ ʠ ʪ. ʜ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʘ ʥʘ ʟʘʜʘʥʥʳʝ ʣʝʜʦʚʳʝ ʫʩʣʦʚʠʷ ʠ ʰʠʨʠʥʫ ʢʘʥʘʣʘ 

ʚʝʣʠʯʠʥʳ h ʠ Bʢ, ʬʠʛʫʨʠʨʫʶʱʠʝ ʚ ʢʨʠʪʝʨʠʠ (1.33) ʠ ʦʙʦʟʥʘʯʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʪʦʣʱʠʥʫ ʣʴʜʘ ʠ ʰʠʨʠʥʫ ʢʘʥʘʣʘ, ʷʚʣʷʶʪʩʷ ʣʠʰʥʠʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪ ʥʠʭ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʦʩʚʦʙʦʜʠʪʩɹʷ, ʧʨʝʜʩʪʘʚʠʚ ʢʨʠʪʝʨʠʡ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  
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v

C
K =1  , ʨʫʙ/ʢʤ,                                                    (2.18) 

ʛʜʝ ʂ1 ï ʫʜʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʢʠʣʦʤʝʪʨʘ ʪʨʘʩʩʳ ʟʘʜʘʥʥʦʡ ʰʠ-

ʨʠʥʳ ʚ ʟʘʜʘʥʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ; 
24365Ö

+
=

QKE
C , ʨʫʙ/ʯ,  ɽ ï ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, 1/ʛʦʜ; ʂ ï ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʨʝʜʩʪʚʘ, ʨʘʟ-

ʨʫʰʘʶʱʝʛʦ ʣʝʜ, ʨʫʙ.; Q ï ɻʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʨʫʙ./ʛʦʜ; v ï ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ, ʢʤ/ʯ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ [95]: 

ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʢʨʠʪʝʨʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʠʪʝʨʠʡ (1.34), ʠʟ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʙʳʣʠ 

ʠʩʢʣʶʯʝʥʳ ʰʠʨʠʥʘ ʢʘʥʘʣʘ ʠ ʪʦʣʱʠʥʘ ʣʴʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʠʪʝʨʠʡ ʧʨʠʥʷʣ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ:  

ʊ
2

Nq
K

v
= , ʪ/ʢʤ,                                                    (2.19) 

ʛʜʝ ʂ2  - ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʛʣʘʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʠʟʤʝʨʷʝʤʳʡ ʚ ʝʜʠʥʠʮʘʭ 

ʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ; N ï ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʛʨʝʙʥʳʭ ʚʘʣʘʭ; qʪ - ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ʛʣʘʚʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʡ ʫ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ. 

ɺʪʦʨʦʡ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʪʨʘʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʩʫʜʥʘ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʦʨʤʦʡ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪ-

ʯʠʩʣʝʥʠʡ. ʇʨʠ ʟʘʜʘʥʥʦʤ ʯʠʩʣʝ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ ʟʘʪʨʘʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʬʦʥʜʦʤ ʟʘʨʘʙʦʪ-

ʥʦʡ ʧʣʘʪʳ, ʦʜʠʥʘʢʦʚʳ ʫ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʠ ʩʤʘʟʢʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ 

ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʫ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʩʫʜʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʪʥʦʰʝʥʠʝ ʂ1/ʂ2 ̫ ʚʣʷʝʪʩʷ ʜʦ-

ʚʦʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ. 

ʀʟʚʝʩʪʥʦ, ʣʝʜʦʢʦʣʳ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ. ɺ ʨʘʟʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʣʝʜʦʢʦʣʳ, ʠʤʝʶʱʠʝ ʨʘʟʥʳʝ ʬʦʨʤʳ ʢʦʨʧʫʩʘ [151]. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʠʟʤʝʥʝʥʠʝʤ ʙʘʣʘʥʩʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ 

ʣʴʜʘ ʜʘʞʝ ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʜʥʦʛʦ ʚʠʜʘ. ɸ ʨʘʟʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʥʝʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʘ. ʊʝʤ 

ʙʦʣʝʝ ʩʢʘʟʘʥʥʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦ ʬʦʨʤʝ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʡ, ʜʣʷ ʣʴʜʘ ʩ ʪʦʣ-

ʱʠʥʦʡ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦʡ ʠ ʪ.ʜ. 
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ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʝʜʦʢʦʣʘ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ ʣʝʜʦʚʳʤʠ ʟʘ-

ʪʨʫʜʥʝʥʠʷʤʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʣʝʜʦʢʦʣʴʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝ-

ʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʣʝʜʦʢʦʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʉʪʨʫʢʪʫʨʘ ʣʝʜʦʚʳʭ 

ʫʩʣʦʚʠʡ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʠʩʭʦʜʷ ʠʟ ʨʘʡʦʥʘ ʧʣʘʚʘʥʠʷ ʩʫʜʥʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʢʘʢ ʦʙ 

ʵʪʦʤ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʚʘ ʚʠʜʘ ʦʙʦʙʱʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʫʯʠʪʳʚʘʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʙʦʙʱʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʜʝʷ ɺ.ʀ.ʂʘʰʪʝʣʷʥʘ ʦʙ ʫʯʝʪʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ ʧʦ ʣʝʜʦʚʦʡ 

ʪʨʘʩʩʝ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʠʤ ʚ ʢʨʠʪʝʨʠʠ (1.32). 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʣʝʜʦʢʦʣ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʣʝʜʦʚʳʭ 

ʪʨʘʩʩʘʭ, ʦʙʦʙʱʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  

 ὑ Вὅ ὺϳ ὰ Вὑ ὰȠ    ὑ ήʊВὔ ὺϳ ὰ Вὑ ὰ ,                  (2.20) 

ʛʜʝ il  - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ ʩ ʦʜʥʦʨʦʜʥʳʤʠ ʣʝʜʦʚʳʤʠ ʫʩʣʦʚʠ-

ʷʤʠ, 1=äil . 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʣʝʜʦʢʦʣ, ʥʝ ʠʤʝʶʱʠʡ ʧʦʩʪʦʷʥʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ, ʦʙʦʙʱʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʠʰʫʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ:  

ὑ ВὅὸВὺὸϳ Ƞ    ὑ ήʊВὔὸВὺὸϳ                               (2.21) 

ʛʜʝ 
it - ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʚ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, 1=ä it . 

ʇʨʠ ʨʘʩʯʝʪʝ ʦʙʦʙʱʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʷʪʴ ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ ʚ ʢʘʞ-

ʜʳʭ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʣʝʜʦʢʦʣ ʨʘʙʦʪʘʝʪ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ ʠ ʯʘʩʪʠʯʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʤʦʱʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʣʝʛʢʠʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʘʚʘʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʪʨʝʙʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚ-

ʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʜʦʢʦʣʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʙʦ 

ʦʙʦʙʱʝʥʥʳʝ ʢʨʠʪʝʨʠʠ (2.20), (2.21), ʣʠʙʦ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ 

(2.18), (2.19). ɺʳʙʦʨ ʪʠʧʘ ʢʨʠʪʝʨʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ 

ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʊʘʢ, ʝʩʣʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʞʝʩʪʢʦ ʫʢʘʟʳʚʘʶʪʩʷ ʣʝʜʦʚʳʝ ʫʩʣʦ-

ʚʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʣʝʜʦʢʦʣ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠ-

ʪʝʨʠʡ (2.18) ʠʣʠ (2.19) ʜʣʷ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʡ. ɺ ʜʨʫʛʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚ 
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ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʦʙʦʟʥʘʯʝʥ ʪʦʣʴʢʦ ʨʘʡʦʥ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʜʠʥ ʠʟ ʦʙʦʙʱʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʚʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʫ-

ʛʠʝ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʧ. 1.6.2, ʢʨʠʪʝʨʠʠ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʳʙʦʨ ʢʨʠʪʝʨʠʷ ʦʩʪʘʝʪʩʷ ʟʘ 

ʧʨʦʝʢʪʘʥʪʦʤ.  

 

2.3.4. ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

 

ʅʘ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʩʫʜʥʘ: 

¶ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ; 

¶ ʚʦʜʦʠʟʤʝʱʝʥʠʝ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʥʦʪʳ; 

¶ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʦʨʤʫ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ ʣʝʜʦʢʦʣʘ; 

¶ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ; 

¶ ʯʠʩʣʦ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ; 

¶ ʜʣʠʥʘ ʠ ʧʦʣʦʞʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ. 

ʊʘʢ, ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʩʫʜʥʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʩʫʜʥʘ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʥʦʪʳ ʩʫʜʥʘ ʠ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʳ ʥʦʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ ʦʧʨʝʜʝ-

ʣʷʶʪ ʩʦʙʦʡ ʬʦʨʤʫ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʣʝʜʦʚʦʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʠ ʵʪʦ ʚʣʠʷʥʠʝ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʚʭʦʜʠʪ ʚ ʚʳʨʘʞʝʥʠʷ 

ʜʣʷ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʠ ʝʩʣʠ ʦʥʘ ʥʘʧʨʷʤʫʶ ʥʝ ʫʢʘʟʘʥʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ, ʪʦ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʯʠʩʣʦ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʨʘʥ ʢʨʠʪʝʨʠʡ ʜʣʷ ʦʜʥʦʨʦʜʥʳʭ ʣʝʜʦ-

ʚʳʭ ʫʩʣʦʚʠʡ. ʊʦʛʜʘ ʤʦʱʥʦʩʪʴ ʚʳʙʠʨʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʟʘʜʘʥʥʳʭ 

ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʏʠʩʣʦ ʚʠʥʪʦʚ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʯʝʨʝʟ ʧʨʦʧʫʣʴʩʠʚʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ. 

ɼʣʠʥʘ ʠ ʧʦʣʦʞʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʚʣʠʷʶʪ ʥʘ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘ 

ʪʘʢʞʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʦʙʚʦʜʳ ʦʢʦʥʝʯʥʦʩʪʝʡ. 

ʉʣʝʜʫʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʧʦʯʝʤʫ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʦʙʚʦʜʳ ʪʦʣʴʢʦ ʥʦ-

ʩʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ. ʇʦ ʜʣʠʥʝ ʩʫʜʥʦ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʥʦʩʦʚʦʝ ʟʘʦʩʪʨʝʥʠʝ, 
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ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʚʩʪʘʚʢʫ ʠ ʢʦʨʤʦʚʦʝ ʟʘʦʩʪʨʝʥʠʝ. ʂʦʨʤʦʚʦʝ ʟʘʦʩʪʨʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ 

ʟʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʦʡ, ʘ ʚ ʩʣʫʯʘʝ ʝʝ ʦʪʩʫʪʩʪʚʠʷ - ʟʘ ʥʦʩʦʚʳʤ ʟʘʦʩʪʨʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴʩʷ, ʯʪʦ ʥʘʯʘʣʦ ʢʦʨʤʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʩ ʦʪ ʤʠʜʝʣʴ-ʰʧʘʥʛʦ-

ʫʪʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʫ ʣʝʜʦʢʦʣʘ ʧʨʦʝʢʪʘ ʈ47. ʇʦʵʪʦʤʫ ʧʦʜ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʦʤ ʙʫʜʝʤ 

ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʩʝʯʝʥʠʝ ʢʦʨʧʫʩʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʧʦ ʂɺʃ. 

ɺ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʘʭ ʥʝ ʦʪʨʘʞʝʥʦ ʚʣʠʷʥʠʝ ʦʙʚʦʜʦʚ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʥʘ ʣʝ-

ʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʙʦʨʝ ʦʙʚʦʜʦʚ ʢʦʨʤʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ ʣʝʜʦʢʦʣʦʚ 

ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʣʝʜʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ 

ʟʘʜʥʠʤ ʭʦʜʦʤ, ʭʦʪʷ ʠ ʵʪʦ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ, ʩʢʦʣʴʢʦ ʥʘ ʟʘʱʠʪʫ ʚʠʥʪʦʚ ʦʪʦ ʣʴʜʘ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʧʦʜʪʦʢʘ ʚʦʜʳ ʢ ʚʠʥʪʘʤ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘ-

ʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʦʨʤʝ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʘ. ʆʜ-

ʥʘʢʦ ʚ ʩʦʩʪʘʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʥʘʣʠʯʠʝ ʢʦʨʤʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʚʢʣʶʯʘʝʪ ʫʨʘʚʥʝʥʠʷ ʧʣʘʚʫʯʝ-

ʩʪʠ, ʦʩʪʦʡʯʠʚʦʩʪʠ ʠ ʪ.ʜ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʦʙʚʦʜʳ ʢʦʨʤʦʚʦʛʦ ʟʘʦʩʪʨʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʧʫʪʝʤ 

ʘʬʬʠʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʚʦʜʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʜʦʢʦʣʦʚ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʪʦʤʫ ʠʣʠ 

ʠʥʦʤʫ ʪʠʧʫ ʦʙʚʦʜʦʚ ʦʪʜʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʚʠʥʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʩʫʜʥʝ.  

ʅʝ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ. ʅʘʧʨʠʤʝʨ, ʜʣʠʥʘ ʩʫʜʥʘ 

ʧʦ ʂɺʃ, ʰʠʨʠʥʘ ʧʦ ʂɺʃ, ʦʩʘʜʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʠ ʚʦʜʦʠʟʤʝʱʝʥʠʝ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʝʤ ʧʣʘʚʫʯʝʩʪʠ. ɺʦʜʦʠʟʤʝʱʝʥʠʝ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ ʤʘʩʩ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʙʠʝʥʠʷ 

ʩʫʜʥʘ ʧʦ ʜʣʠʥʝ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʚʩʪʘʚʢʫ ʠ ʥʦʩʦʚʦʝ ʠ ʢʦʨʤʦʚʦʝ ʟʘʦʩʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʪʳ ʜʘʥʥʳʭ ʯʘʩʪʝʡ ʩʫʜʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʠʟʘʮʠʠ ʙʫʜʝʪ ʧʦʜʣʝ-

ʞʘʪʴ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ. 

ʂʘʢ ʦʜʠʥ ʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ: ʜʣʠʥʫ ʩʫʜʥʘ ʧʦ ʂɺʃ, ʰʠʨʠʥʫ ʧʦ ʂɺʃ, ʦʩʘʜʢʫ, ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʤʠʜʝʣʴ-h ʧʘʥʛʦʫʪʘ (ʰʧʘʥʛʦʫʪʘ ʥʘʠʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ), ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʱʠʝ ʬʦʨʤʫ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʣʝʜʦʢʦʣʘ, ʜʣʠʥʫ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ, ʯʠʩʣʦ ʠ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ. 

 

2.3.5. ʆʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʠ 

 

ʍʘʨʘʢʪʝʨ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ 

ʦʪ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɺ ʩʣʫʯʘʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʥʘ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʯʠʩʣʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʬʫʥʢʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʷ 

ʥʝʣʴʟʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠʣʠ ʧʦʣʫʯʠʪʴ ʷʚʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʛʨʘʜʠʝʥʪʘ. ʇʦʵʪʦʤʫ ʠʟʦ 

ʚʩʝʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʤʝʪʦʜʳ, ʦʧʝʨʠʨʫ-

ʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦ ʟʥʘʯʝʥʠʝʤ ʢʨʠʪʝʨʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʳʙʨʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʣʴʟʷ ʯʪʦ-

ʣʠʙʦ ʩʢʘʟʘʪʴ ʦ ʭʘʨʘʢʪʝʨʝ ʬʫʥʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʦʥʘ ʠʤʝʝʪ ʵʢʩʪʨʝʤʫʤʦʚ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩʧʣʦʰʥʦʛʦ ʧʝʨʝʙʦʨʘ. ɽʛʦ ʩʫʪʴ ʩʦʩʪʦʠʪ 

ʚ ʨʘʟʙʠʝʥʠʠ ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʦʪ-

ʨʝʟʢʦʚ ʠ ʚ ʨʘʩʯʝʪʝ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʫʟʣʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʝʪʢʠ. ɿʘʪʝʤ ʢʨʠʪʝʨʠʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʧʪʠʤʘʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʥʘʙʦʨ ʧʘʨʘ-

ʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʠʷ ʧʨʠʥʠʤʘʝʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʣʶʙʳʭ ʪʠʧʘʭ ʮʝʣʝʚʳʭ 

ʬʫʥʢʮʠʡ ʠ ʧʨʠ ʣʶʙʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. 

ʉʧʣʦʰʥʦʡ ʧʝʨʝʙʦʨ ʜʣʷ ʙʦʣʴʰʠʭ ʟʘʜʘʯ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʩʣʫʯʘʡʥʳʤ ʧʦʠʩʢʦʤ, ʥʦ ʧʦ-

ʩʣʝʜʥʠʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʥʘʜʝʞʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʕɺʄ ʥʝ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤ ʩ ʵʢʦʥʦʤʠʝʡ ʚʨʝʤʝʥʠ. ʕʪʦ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʤʝʪʦʜ ʩʧʣʦʰʥʦʛʦ 

ʧʝʨʝʙʦʨʘ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʤʠʟʘ-

ʮʠʠ.  

 

2.4. ʈʝʟʶʤʝ 
 

ɺ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʫʜʥʘ. ʆʧʠʩʘʥ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠʣʠ ʣʝʜʦʧʨʦʭʦʜʠʤʦʩʪʠ. ʇʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʝʜʦʢʦʣʘ ʠ ʚʳʙʦʨʘ ʬʦʨʤʳ ʢʦʨʧʫʩʘ 

ʚʢʣʶʯʘʶʱʘʷ: ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʝʜʦʢʦʣʘ; ʚʝʢ-

ʪʦʨ ʠʩʢʦʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ, ʚʦʜʦʠʟʤʝʱʝʥʠʝ, ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʣʝʜʦ-

ʢʦʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʬʦʨʤʳ); ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥʠʡ, ʚʢʣʶʯʘʶʱʫʶ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʜʦʢʦʣʘ (ʫʨʘʚʥʝʥʠʝ ʤʘʩʩ, ʫʨʘʚʥʝʥʠʝ ʧʣʘʚʫʯʝ-

ʩʪʠ, ʫʨʘʚʥʝʥʠʝ ʦʩʪʦʡʯʠʚʦʩʪʠ, ʫʨʘʚʥʝʥʠʝ ʭʦʜʢʦʩʪʠ); ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ 

ʠʩʢʦʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʦʩʘʜʢʘ, ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʠ ʪ.ʜ.); ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʣʝʜʦʚʦʡ ʭʦʜʢʦʩʪʠ. ɺʳ-

ʙʨʘʥʳ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ. 
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3. ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɼɺʀɾɽʅʀʗ ʃɽɼʆʂʆʃɸ  

ɺ ʈɸɿʃʀʏʅʓʍ ʃɽɼʆɺʓʍ ʋʉʃʆɺʀʗʍ 

 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʝʜʦʢʦʣʦʚ ʨʘʟʣʠʯʘʶʪ ʜʚʠʞʝʥʠʝ ʚ ʙʠʪʳʭ, ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʠ ʪʦ-

ʨʦʩʘʭ. ɺ ʙʠʪʳʭ ʣʴʜʘʭ ʜʚʠʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʣʝ ʧʨʠʨʦʜʥʦʛʦ ʙʠʪʦʛʦ ʣʴʜʘ ʠʣʠ ʚ ʢʘ-

ʥʘʣʝ. ɺ ʩʧʣʦʰʥʳʭ ʣʴʜʘʭ ʜʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʣʠʙʦ ʥʘʙʝʛʘʤʠ ʚ ʪʷʞʝʣʳʭ ʣʴʜʘʭ, ʢʦʛʜʘ ʪʦʣʱʠʥʘ ʣʴʜʘ ʧʨʝʚʳʰʘʝʪ 

ʧʨʝʜʝʣʴʥʫʶ ʠ ʜʚʠʞʝʥʠʝ ʥʝʧʨʝʨʳʚʥʳʤ ʭʦʜʦʤ ʥʝʚʦʟʤʦʞʥʦ [44]. 

 

3.1. ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ 

 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

(ʨʠʩʫʥʦʢ 3.1): ʠʥʝʨʮʠʘʣʴʥʫʶ (ʥʝʧʦʜʚʠʞʥʫʶ) O xôyôzô ʠ ʥʝʠʥʝʨʮʠʘʣʴʥʫʶ (ʧʦʜʚʠʞʥʫʶ, ʩʚʷ-

ʟʘʥʥʫʶ ʩ ʩʫʜʥʦʤ) Gxyz. ʇʨʠ ʵʪʦʤ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʦʙʝʠʭ 

ʩʠʩʪʝʤ ʩʦʚʧʘʜʘʶʪ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʝʥʪʨʝ ʪʷʞʝʩʪʠ ʩʫʜʥʘ. ʆʩʠ Ozô  ʠ Gz ʥʘʧʨʘʚʣʝʥʳ ʚʝʨ-

ʪʠʢʘʣʴʥʦ ʚʥʠʟ; Oxô  ʠ Gx ï ʚ ʩʪʦʨʦʥʫ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ;   Oyô  ʠ Gy  - ʥʘ ʧʨʘʚʳʡ ʙʦʨʪ; ; 

ʃȟʕȟʒ ï ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ x, y, z. 

 

 
ʈʠʩʫʥʦʢ 3.1 - ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʚ ʠʥʝʨʮʠʘʣʴʥʦʡ (ʥʝʧʦʜʚʠʞʥʦʡ) ʩʠʩʪʝʤʝ ʦʪ-

ʩʯʝʪʘ, ʪʦ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʪʦʨʦʛʦ 

ʟʘʢʦʥʘ ʜʠʥʘʤʠʢʠ ʜʚʫʤʷ ʚʝʢʪʦʨʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 

άὥᴆ ά
ᴆ
ВὊᴆ;                                                        (3.1) 

ὐʀᴆ ὐ
ᴆ
Вὓᴆ,                                                         (3.2) 

ʛʜʝ m ï ʤʘʩʩʘ ʩʫʜʥʘ ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʤʘʩʩʳ ʚʦʜʳ; a   ï ʣʠʥʝʡʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʩʫʜʥʘ; Fi ï ʩʫʤʤʘ ʚʩʝʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʥʦ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ; v ï ʩʢʦʨʦʩʪʴ ʠ  
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t ï ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ; ὐ -  ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʫʜʥʘ ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨ-

ʮʠʠ ʤʘʩʩ ʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʡ ʞʝ ʦʩʠ; ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʀ  , ʖ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ; 

ὓᴆ - ʤʦʤʝʥʪ ʚʥʝʰʥʠʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʫʜʥʘ. 

ʇʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ (3.1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʝʥʩʪʚʦ ʛʣʘʚʥʦʛʦ ʚʝʢʪʦʨʘ Ὂᴆ 

(ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʩʠʣʳ) ʚʥʝʰʥʠʭ ʩʠʣ Ὂᴆ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʩʩʳ ʩʫʜʥʘ ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠ-

ʥʝʥʥʦʡ ʤʘʩʩʳ ʚʦʜʳ m ʥʘ ʣʠʥʝʡʥʦʝ ʫʩʢʦʨʝʥʠʝ ʩʫʜʥʘ 
ᴆ
. ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦ-

ʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ. 

ɺʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ (3.2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʝʥʩʪʚʦ ʚʝʢʪʦʨʘ ʛʣʘʚʥʦʛʦ ʤʦʤʝʥʪʘ 

ʚʥʝʰʥʠʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʫʜʥʘ ὓᴆ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʩʫʜʥʘ 

ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʤʘʩʩ ʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʡ ʞʝ ʦʩʠ J ʥʘ ʫʛ-

ʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ 
ᴆ
. ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʮʝʥʪʨʘ ʠʥʝʨ-

ʮʠʠ ʩʫʜʥʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦ ʜʚʠʞʝʥʠʠ ʩʫʜʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʟʘʢʦʥʳ ʜʝʡ-

ʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʥʦ ʩʠʣ ʠ ʠʭ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʚʠʜʘ: 

¶ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʦʥʥʦʡ ʧʨʠʨʦʜʳ (ʚʥʫʪʨʝʥʥʠʝ ʩʠʣʳ), ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʫʜʥʦ ʫʩʢʦʨʝʥʠʡ; 

¶ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʛʠʜʨʦʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ (ʚʥʝʰʥʠʝ ʩʠʣʳ). 

ɼʣʷ ʩʫʜʥʘ, ʠʤʝʶʱʝʛʦ ʰʝʩʪʴ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠ ʜʚʠʞʫʱʝʛʦʩʷ ʚʦ ʣʴʜʘʭ ʫʨʘʚʥʝʥʠʷ 

(3.1) ʠ (3.2) ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: 

Ὀρ ʇ ὼ ВὊ; 

Ὀρ ʇ ώ ВὊ; 

Ὀρ ʇ ᾀ ВὊ; 

ὐρ ʇ ʃ Вὓ ;                                            (3.3) 

ὐρ ʇ ʕ Вὓ ; 

ὐρ ʇ ʒ Вὓ , 

ʛʜʝ Ὀ ï ʤʘʩʩʦʚʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʩʫʜʥʘ;  ʇ ,  ʇ ʠ ʇ  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ 

ʤʘʩʩ ʚʦʜʳ ʠ ʣʴʜʘ ʧʦ ʦʩʷʤ ʭ, y ʠ z ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʇ ȟ ʇ ȟ ʇ  ð ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʩʦ-

ʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʦʪ ʤʘʩʩ ʚʦʜʳ ʠ ʣʴʜʘ ʧʨʠ ʚʨʘʱʝʥʠʠ ʚʦʢʨʫʛ ʦʩʝʡ x, y, z;  

ὐȟ   ὐȟ  ὐ ï ʤʦʤʝʥʪ rʠʥʝʨʮʠʠ ʣʝʜʦʢʦʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ x, y, z; ВὊȟВὊȟВὊ ï ʩʫʤʤʘ 

ʧʨʦʝʢʮʠʡ ʚʩʝʭ ʩʠʣ ʥʘ ʦʩʠ ʭ, y, z; Вὓ ȟВὓ ȟВὓ  ï ʩʫʤʤr ʤʦʤʝʥʪʦʚ ʚʩʝʭ ʩʠʣ 
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ; ὼ  
 

 
  - ʧʨʦʜʦʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʩʫʜʥʘ; ώ  

 

 

  - ʧʦʧʝʨʝʯʥʦʝ ʫʩʢʦʨʝʥʠʝ ʩʫʜʥʘ; ᾀ  
 

 
  - ʚʝʨʪʠʢʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʩʫʜʥʘ; x,y, z 

ï ʧʝʨʝʤʝʱʝʥʠʝ ʩʫʜʥʘ ʚʜʦʣʴ ʦʩʝʡ ʭ, y, z; ʃ  
 

 
 -  ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ x; ʕ

 
 

 
 -  ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ y; ʒ  

 

 
 -  ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ z. 

ɺ ʟʘʜʘʯʘʭ ʭʦʜʢʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝ ʚ ʧʨʦʜʦʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. ɼʣʷ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠ ̫ʩʫʜʥʘ ʚ ʧʨʦʜʦʣʴʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʚ ʣʝʜʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʠʩʢʣʶʯʠʚ ʩʤʝʱʝʥʠʝ ʩʫʜʥʘ ʚʜʦʣʴ ʦʩʠ y, ʢʨʝʥ (ʃ) ʠ ʨʳʩʢʘʥʠʝ (ʒ), ʪʦ 

ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 

Ὀρ ʇ ὼ ВὊ; 

Ὀρ ʇ ᾀ ВὊ;                                            (3.4) 

ὐρ ʇ ʕ Вὓ . 

ɼʚʠʞʝʥʠʝ ʣʝʜʦʢʦʣʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʚʠʞʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ Gxyz 

ʦʪʥʦʩʠʪʝʣʴʥʦ Ox'y'z'. ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʘ ʝʛʦ ʧʦʩʘʜʢʘ ʤʝʥʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɹʦʣʝʝ ʪʦʛʦ, Enkvist'ʦʤ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʳʪʳ ʩʦ ʩʚʦʙʦʜʥʦʡ 

ʠ ʞʝʩʪʢʦʡ ʟʘʧʨʷʞʢʦʡ ʤʦʜʝʣʠ [295], ʧʦʢʘʟʳʚʘʶʱʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʠʟ-

ʤʝʥʝʥʠʷ ʦʩʘʜʢʠ ʠ ʜʠʬʬʝʨʝʥʪʘ. ʕʪʦ ʜʦʧʫʱʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ ʤʘʣʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʫʛʣʘ ʜʠʬʬʝʨʝʥʪʘ ʠ ʨʘʩʯʝʪʥʦʡ ʜʣʠʥʳ ʣʝʜʦʢʦʣʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʩʘʜʢʠ, ʠʤʝʶ-

ʱʠʭ ʤʝʩʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʣʝʜʦʢʦʣʦʚ, ʠ ʥʝ ʦʩʧʘʨʠʚʘʣʦʩʴ ʫʯʝʥʳʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 

ʩʦʨʦʢʘ ʣʝʪ. ʇʦʵʪʦʤʫ ʧʝʨʝʤʝʱʝʥʠʝ Gxyz ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʚʜʦʣʴ ʦʩʠ Ox', ʦʙʦ-

ʟʥʘʯʠʤ ʝʛʦ x. ʊʦʛʜʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʣʝʜʦʢʦʣʘ ʙʫʜʝʤ ʠʩʩʣʝʜʦʚʘʪʴ 

ʫʨʘʚʥʝʥʠʝ: 

Ὀρ ʇ ὼ ВὊ.                                           (3.5) 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʴʶ v. ɺ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʠʭ ʩʠʣ 

ВὊ ʚʳʩʪʫʧʘʝʪ ʧʦʣʝʟʥʘʷ ʪʷʛʘ ʜʚʠʞʠʪʝʣʝʡ ʣʝʜʦʢʦʣʘ Pe ʥʘ ʧʝʨʝʜʥʝʤ ʠʣʠ ʟʘʜʥʝʤ ʭʦʜʫ ʠ ʣʝ-

ʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʣ , ʦʧʨʝʜʝʣʷʝʤʦʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ. 

ɿʜʝʩʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʦʧʝʨʠʨʦʚʘʪʴ ʯʠʩʪʳʤ ʣʝʜʦʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ R ʠ ʪʷ-

ʛʦʡ ʥʘ ʛʘʢʝ ʈʛ (ʥʘʟʳʚʘʝʤʦʡ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʙʫʢʩʠʨʘʤʠ), ʠʤʝʷ ʚ ʚʠʜʫ ʠʥʜʝʢʩʳ çʧʭè ʜʣʷ ʧʝ-

ʨʝʜʥʝʛʦ  ʠ çʟʭè ʟʘʜʥʝʛʦ ʭʦʜʘ. 
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ʏʠʩʪʦʝ ʣʝʜʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R ʦʧʨʝʜʝʣʷʪʁʩʷ ʟʘ ʚʳʯʝʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ Rʚ 

ʜʚʠʞʝʥʠʶ ʣʝʜʦʢʦʣʘ:   

R= Rʣ - Rʚ.      

ʊʷʛʘ ʥʘ ʛʘʢʝ, ʥʘʟʳʚʘʝʤʘʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʙʫʢʩʠʨʘʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʧʦʣʝʟʥʦʡ ʪʷʛʦʡ ʜʚʠʞʠʪʝʣʝʡ ὖ̆ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʦʜʳ Rʚ ʧʨʠ ʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ: 

ʈʛ = Pe - Rʚ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʇ  ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʚʦʜʳ ʇ  ʠ ʣʴʜʘ ɝʇ  ʦʧʨʝʜʝʣʷʪʁʩʷ ʢʘʢ 

ʇ ʇ ɝʇ . 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʚʦʜʳ ʇ  [131]: 

ʇ
ȟ ȟ  ȟ

ȟ ȟ  ȟ  ȟ
πȟρχφ ὥ ɿ &Ò ρȟπω πȟπρυ , 

&Ò ; L ï ʜʣʠʥʘ ʩʫʜʥʘ; ὥ πȟωρψ -  ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ; ὥ ρȟρχφ -  ʜʣʷ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʇʨʠʨʘʱʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ, ʫʯʠʪʳʚʘʶʱʝʝ ʚʣʠʷʥʠʝ ʙʠʪʦʛʦ 

ʣʴʜʘ [161] 

ɝʇ φȟσχ 
ȟ

Ὓȟ  
ȟ

, 

ʛʜʝ S - ʩʧʣʦʯʝʥʥʦʩʪʴ ʙʠʪʦʛʦ ʣʴʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʥʝʰʥʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʣʝʜʦʢʦʣ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʚ ʧʨʦʜʦʣʴ-

ʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

 

3.2. ʆʧʨʝʜʝʣʝʥʠʝ ʪʷʛʠ ʣʝʜʦʢʦʣʘ 

 

ʊ̫ ʛʘ ʣʝʜʦʢʦʣʘ ʥʘ ʛʘʢʝ ὖ̄ Æὺ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ ʚʳʨʘʞʝʥʠʝʤ [223]:  

ὖ̄ ὖ̙ ρ πȟτ πȟφ , 

ʛʜʝ Ph - ʪʷʛʘ ʣʝʜʦʢʦʣʘ ʥʘ ʰʚʘʨʪʦʚʳʭ ʥʘ ʟʘʜʥʝʤ ʠʣʠ ʧʝʨʝʜʥʝʤ ʭʦʜʫ;  v ï ʩʢʦʨʦʩʪʴ ʣʝʜʦʢʦʣʘ 

ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; v0 - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʯʠʩʪʦʡ ʚʦʜʝ ʧʨʠ ʟʘʜʘʥʥʦʡ ʤʦʱʥʦ-

ʩʪʠ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (3.5) ʥʘ ʧʨʝʜʤʝʪ ʧʦʣʫʯʝ-

ʥʠʷ ʝʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʠʣ ʪʷʛʫ ʥʘ ʛʘʢʝ, ʬʠʛʫʨʠʨʫʶʱʫʶ ʚ ʫʨʘʚʥʝʥʠʠ ʘʧ-

ʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʚʳʨʘʞʝʥʠʝʤ 


























































































































































































































































































































































































































































































































