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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʶʞʥʝʝ ʨʝʢʠ ʂʘʤʘ ʠ ʚʦʩʪʦʯʥʝʝ ʨʝʢʠ ʐʝʰʤʳ (ʨʠʩʫʥʦʢ 1.0) 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʨʝʛʠʦʥ ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʅʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʛʦʨʦʜʘ ʢʘʢ ɸʣʴʤʝʪʴʝʚʩʢ, 

ʅʠʞʥʝʢʘʤʩʢ, ɹʫʛʫʣʴʤʘ, ɿʘʠʥʩʢ, ɹʘʚʣʳ, ʄʝʥʟʝʣʠʥʩʢ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʢʨʫʧʥʝʡʰʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ, ʪʘʢʠʝ ʢʘʢ ʈʦʤʘʰʢʠʥʩʢʦʝ, ʅʦʚʦ-ɽʣʭʦʚʩʢʦʝ, 

ʐʫʛʫʨʦʚʩʢʦʝ, ʩʪʨʦʷʪʩʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʘʚʦʜʳ ʠ 

ʦʙʲʝʢʪʳ ʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʷʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1.0. ʈʘʩʧʦʣʦʞʝʥʠʝ ɺʦʩʪʦʯʥʦ-ɿʘʢʘʤʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʛʨʘʥʠʮʘʭ ʊʘʪʘʨʩʪʘʥʘ 

ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʚʢʣʶʯʘʝʪ ʊʫʢʘʝʚʩʢʠʡ, ʄʝʥʟʝʣʠʥʩʢʠʡ, ɸʢʪʘʥʳʰʩʢʠʡ, ɿʘʠʥʩʢʠʡ, ʉʘʨʤʘʥʦʚʩʢʠʡ, 

ʄʫʩʣʶʤʦʚʩʢʠʡ, ɸʣʴʤʝʪʴʝʚʩʢʠʡ, ɸʟʥʘʢʘʝʚʩʢʠʡ, ʃʝʥʠʥʦʛʦʨʩʢʠʡ, 

ɹʫʛʫʣʴʤʠʥʩʢʠʡ, ɹʘʚʣʠʥʩʢʠʡ, ʖʪʘʟʠʥʩʢʠʡ ʨʘʡʦʥʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ (ʈʊ). 
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ʊʝʨʨʠʪʦʨʠʷ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 22,5 ʪʳʩʷʯʠ ʢʤ2 ʥʘ ʩʝʚʝʨʝ ʦʛʨʘʥʠʯʝʥʘ ʨʝʢʦʡ 

ʂʘʤʦʡ, ʥʘ ʚʦʩʪʦʢʝ ʯʘʩʪʠʯʥʦ ʨʝʢʦʡ ʀʢ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʛʨʘʥʠʮʝʡ ʈʊ, ʥʘ ʶʛʝ 

 ╖ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʛʨʘʥʠʮʝʡ ʈʊ, ʥʘ ʟʘʧʘʜʝ ʨʝʢʦʡ ʐʝʰʤʘ. ʇʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ɺʦʩʪʦʯʥʦ-ɿʘʢʘʤʩʢʦʛʦ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʪʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʩʪʦʯʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʇʨʠ ʵʪʦʤ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʠ ʨʘʟʚʠʪʠʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʵʣʶʚʠʘʣʴʥʳʝ ʛʨʫʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʯʘʩʪʴ ʪʘʢʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ, ʢʘʢ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʚ ʟʦʥʝ 

ʛʠʧʝʨʛʝʥʝʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʩʣʘʛʘʶʱʠʭ ʠʭ 

ʤʠʥʝʨʘʣʦʚ. 

ʀʟʫʯʝʥʠʝ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʠ ʚʦ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʦʧʠʩʘʥʠʝʤ ʚ 

ʦʙʱʝʤ ʢʦʥʪʝʢʩʪʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʯʘʩʪʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʠʟʳʩʢʘʥʠʡ ʠ 

ʥʦʩʷʪ ʚʝʩʴʤʘ ʣʦʢʘʣʴʥʳʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ [83]. 

ʕʣʶʚʠʘʣʴʥʳʝ ʛʨʫʥʪʳ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʢʦʨʝʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʢʘʟʘʥʩʢʦʛʦ ʠ ʫʨʞʫʤʩʢʦʛʦ ʷʨʫʩʦʚ 

ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠ ʥʘ ʢʘʢʠʭ ʢʘʨʪʘʭ ʠ ʥʝ ʚʳʜʝʣʝʥʳ ʚ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ ʢʘʡʥʦʟʦʡʩʢʦʡ ʛʨʫʧʧʳ ʨʝʛʠʦʥʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ 

ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʯʘʩʪʦ ʙʳʚʘʝʪ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʦʪʣʠʯʠʪʴ ʵʣʶʚʠʘʣʴʥʳʡ 

ʛʨʫʥʪ ʦʪ ʥʝʚʳʚʝʪʨʝʣʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ, ʪʘʢ ʠ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʠʟʫʯʝʥʠʠ [83]. 
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ɼʣʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʭʘʨʘʢʪʝʨʥʘ ʙʳʩʪʨʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʭ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʧʣʘʥʝ ʠ ʧʦ ʛʣʫʙʠʥʝ, ʯʘʩʪʦ ʥʝʚʳʜʝʨʞʘʥʥʘʷ ʠ ʧʦʵʪʦʤʫ 

ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ 

ʪʘʢʠʭ ʛʨʫʥʪʦʚ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʜʘʥʥʳʤʠ 

ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʝʧʝʥʴʶ ʚʳʚʝʪʨʝʣʦʩʪʠ 

ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʩʣʦʞʥʝʥʠʶ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ (ʢʨʘʪʥʦʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤ 

ʩʦʩʪʦʷʥʠʝʤ) ʪʝʤʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʳʩʢʘʥʠʡ [83]. ɺ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʟʘʜʘʯʠ 

ʚʩʝʛʜʘ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʘʙʣʠʮ, ʧʦʟʚʦʣʷʶʱʠʤ ʠʟʙʝʞʘʪʴ 

ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ ʥʘ ʠʟʳʩʢʘʥʠʷ ʧʨʠʥʷʪʠʷ ʩʝʨʴʝʟʥʳʭ ʦʰʠʙʦʯʥʳʭ 

ʨʝʰʝʥʠʡ. 

ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʘʢʠʝ 

ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʢʘʨʩʪ ʠ ʩʫʬʬʦʟʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʠ ʚʳʥʦʩʦʤ ʯʘʩʪʠʮ ʛʨʫʥʪʘ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʠ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʣʠʯʠʝʤ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʢʘʢ ʢʘʨʙʦʥʘʪʥʦʛʦ, ʪʘʢ ʠ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʪʠʧʘ. ʇʦʣʝʚʳʝ ʤʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ 36% 

ʚʩʝʡ ʧʣʦʱʘʜʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ. ʇʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ 

ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘʯʘʣʦ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 1980 ʛʦʜʳ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɽ.ʄ. ʉʝʨʛʝʝʚʘ (1952); ʂʦʣʦʤʝʥʩʢʠʡ, 1952; ʂ.ʀ. 

ʃʫʢʘʰʝʚʘ (1956), ɻ.ɸ. ɻʦʣʦʜʢʦʚʩʢʦʡ (1968), ɺ.ɼ. ʃʦʤʪʘʜʟʝ (1970), ɻ.ʂ. 
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ɹʦʥʜʘʨʠʢʘ (1971), ʃ.ɸ. ʗʨʛ (1974), ɽ.ɻ. ʏʘʧʦʚʩʢʦʛʦ (1975), ɺ.ʊ. ʊʨʦʬʠʤʦʚʘ 

(1977) ʠ ʜʨ. ʆʩʥʦʚʥʳʤ ʚʳʜʚʠʛʘʝʤʳʤ ʪʝʟʠʩʦʤ ʷʚʣʷʣʦʩʴ ʪʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʚʦʡʩʪʚʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʪʦʣʱʠ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʟʦʥʳ 

ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ, ʫʯʠʪʳʚʘʶʱʠʭ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ [83]. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ.ʅ. ʄʘʩʣʦʚʘ (1982), ɻ.ʉ. ɿʦʣʦʪʘʨʝʚʘ (1971), ɺ.ɹ. 

ʐʚʝʮʘ (1993), ɺ.ʅ. ʐʠʨʦʢʦʚʘ (1989) ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʤʦʛʣʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ [84]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ 

ʧʨʠʢʣʘʜʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʦʩʚʦʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʘʧʨʠʤʝʨ ʨʘʙʦʪʳ ɸ.ɸ. 

ʉʘʬʨʦʥʦʚʦʡ (1998), ʕ.ʈ. ʏʝʨʥʷʢʘ (2011), ɸ.ʄ. ʂʦʥʝ (2012), ɸ.ɻ. ɹʘʨʘʥʦʚʩʢʦʛʦ 

(2015), ɸ.ʅ. ɻʘʣʢʠʥʘ (2016), ɼ.ʄ. ʐʝʩʪʝʨʥʝʚʘ (2017), ʈ.ʂ. ʀʣʘʣʦʚʦʡ ʠ ʖ.ʃ. 

ɻʫʣʴʙʠʥʘ (2017), ʉ.ɸ. ɸʣʝʢʩʘʥʜʨʦʚʘ ʠ ʆ.ʄ. ɻʫʤʘʥ (2019) [84]. 

ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ 

ʥʘʯʠʥʘʷ ʩ 50-ʭ ʛʦʜʦʚ XX ʚʝʢʘ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʦʠʩʢʫ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʠ 

ʨʝʛʠʦʥʘʭ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʳ A.L. Little (1969), P.G. Fookes (1975), F. Derakhshan-

Babaei, K. Nosrati ʠ ʜʨ., N. Meyer, M. Kuhwald ʠ ʜʨ. (2020) [84]. 

ʆʧʠʩʘʥʠʝ ʩʪʨʦʝʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦ ʚ ʦʙʱʝʤ ʦʧʠʩʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʯʘʩʪʦ ʙʝʟ ʜʝʪʘʣʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʘʥʥʳʭ ʛʨʫʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʨʘʙʦʪʘʤʠ ɸ.ʅ. ʄʘʟʘʨʦʚʠʯʘ 

(1935), ɽ.ʀ. ʊʠʭʚʠʥʩʢʦʡ (1939), ɸ.ʇ. ɼʝʜʢʦʚʘ, (1968), ɽ.ɺ. ʄʠʣʘʥʦʚʩʢʦʡ (1935), 

ɻ.ʌ. ʄʠʨʯʠʥʢʘ (1932), ʅ.ʀ. ʅʠʢʦʣʘʝʚʘ (1935), ɽ.ʅ. ʇʝʨʤʷʢʦʚʘ (1935), ʄ.ʉ. 

ʂʘʚʝʝʚʘ, ʌ.ʉ. ʍʘʙʠʙʫʣʣʠʥʦʡ (1965), ɺ.ɸ. ʇʦʣʷʥʠʥʘ (1957), ʆ.ʅ. ʄʘʣʳʰʝʚʦʡ, 

ɸ.ʇ. ɼʝʜʢʦʚʘ (1970), ɻ.ʇ. ɹʫʪʘʢʦʚʘ (2003), ɸ.ɺ. ʂʦʞʝʚʥʠʢʦʚʘ (1959) ʠ ʜʨ. 
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ɺʘʞʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚʥʝʩʣʠ M.D.A. Thomas (1974), 

C.D. Ollier (1969), P. MigoŒ (2004). ɸʚʪʦʨʳ ʠʟʫʯʘʣʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʥʠʝ ʣʠʪʦʣʦʛʠʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʨʪ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪʘʣʠ R.A. 

Eggleton (2001), S.M. Hill (2000) ʠ ʜʨʫʛʠʝ. ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʠʣʦ ʜʝʪʘʣʴʥʦ ʢʘʨʪʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʈʷʜ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʨʦʜʫʢʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʧʦʨʦʜ 

ʚ ʢʘʯʝʩʪʚʝ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ. ʉʨʝʜʠ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

W.R. Dearman (1978), P.G. Fookes (1997).  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʢʦʨʦʩʪʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʵʚʦʣʶʮʠʶ 

ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʕʪʠʤ ʚʦʧʨʦʩʘʤ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ J.L. Dixon (2009), A. 

Dosseto (2008). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʤʘ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʟʘʨʫʙʝʞʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʧʨʠʢʣʘʜʥʳʤ ʘʩʧʝʢʪʘʤ ʠʥʞʝʥʝʨʥʦʡ 

ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ. ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘ ̫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʨʦʚʥʳʭ 

ʵʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʩʦʩʪʘʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʦʤ 

ʨʘʟʚʠʪʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ ʦʙ ʵʣʶʚʠʘʣʴʥʳʭ 

ʛʨʫʥʪʘʭ, ʠʩʪʦʨʠʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ; 

¶ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʚʳʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

¶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ; 

¶ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ 

ʛʨʫʥʪʦʚ ʧʦ ʧʨʦʬʠʣʶ ʚʳʚʝʪʨʠʚʘʥʠʷ; 

¶ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʦʚ ʠ 

ʛʨʫʥʪʦʚʳʭ ʤʘʩʩʠʚʦʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʘʙʣʠʮ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ; 

¶ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʩʪʨʦʝʥʠʝʤ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ; 

¶ ʦʮʝʥʢʘ ʩʫʬʬʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʦʚʦʢʫʧʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʘʚʪʦʨʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʣʝʚʦʝ ʦʧʠʩʘʥʠʝ 1106 

ʪʦʯʝʢ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʙʫʨʝʥʳ 232 ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ ʠ ʚʳʧʦʣʥʝʥʦ 180 ʪʦʯʝʢ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʦʚ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʘʥʘʣʠʟʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, 

ʧʦʩʪʨʦʝʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʘʙʣʠʮ ʙʳʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
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ʠʟʳʩʢʘʥʠʡ [82], ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʘ ʧʝʨʠʦʜ ʩ 1973 ʧʦ 2023 ʛ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʘʨʙʦʥʘʪʥʳʝ ʠ 

ʪʝʨʨʠʛʝʥʥʳʝ ʛʨʫʥʪʳ ʟʦʥʳ ʛʠʧʝʨʛʝʥʝʟʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʦʙʰʠʨʥʦʤ ʬʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʩʦʙʨʘʥʥʦʤ 

ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʤʘʨʰʨʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ [83]. 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚ ʠʟʫʯʘʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʝʭʘʥʠʢʠ ʛʨʫʥʪʦʚ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʛʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʂʘʟʘʥʩʢʦʛʦ 

(ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʉʇ 

47.13330.2016, ʉʇ 22.13330.2016 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ɻʆʉʊ, ʪʘʢʠʤ ʢʘʢ ɻʆʉʊ 

25100ï2020, 5180ï-2015, 30416ï-2020, 12248. *ï2020, 12536ï2014 [83]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʠʙʦʨʦʚ ʢʦʤʧʘʥʠʠ çʅʇʇ 

ɻʝʦʪʝʢè. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʩʪʘʥʦʚʢʘ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʨʘ, ʠʤʝʶʱʘʷ ʧʘʪʝʥʪ ˉ 

2022110200 ʦʪ 15.04.2022 ʄʇʂ-2022.01 G01N 3/10. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʣʠʩʴ 

ʤʝʪʦʜʠʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ɻʆʉʊ 25584ï2016 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ ʛʨʫʥʪʦʚ, ʠ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʩʢʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ɺʅʀʀɻ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʣʠʥ ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ D2 Phaser (Bruker). 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ FEI XL-30ESEM. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʚʦʣʥʦʜʠʩʧʝʨʩʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ S8 Tiger 

(Bruker), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʚʝʨʜʳʭ, 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ ʦʙʨʘʟʮʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ B ʜʦ U ʚ ʚʘʢʫʫʤʝ ʠʣʠ 

ʘʪʤʦʩʬʝʨʝ ʛʝʣʠʷ [83]. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʚʦʣʥʦʜʠʩʧʝʨʩʠʦʥʥʦʤ ʩʧʝʢʪʨʦʤʝʪʨʝ S8 Tiger (Bruker), 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʚʝʨʜʳʭ, ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʠ 

ʞʠʜʢʠʭ ʦʙʨʘʟʮʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ B ʜʦ U ʚ ʚʘʢʫʫʤʝ ʠʣʠ ʘʪʤʦʩʬʝʨʝ ʛʝʣʠʷ [23].  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ "ArcGIS 10.8". ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ ʩʫʬʬʦʟʠʦʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʩʦʚ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʩʦʦʪʥʦʰʝʥʠʷ ʯʘʩʪʦʪʥʦʩʪʝʡ (frequency ratio, FR). 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

"Microsoft Excel". 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝʦʙʦʟʥʘʯʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʚʩʝʩʪʦʨʦʥʥʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʜʘʥʥʳʝ, ʧʦʩʣʫʞʠʚʰʠʝ ʦʩʥʦʚʦʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʚʳʚʦʜʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ: 

¶ ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʦʣʱ ʵʣʶʚʠʘʣʴʥʳʭ 

ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ, ʚʢʣʶʯʘʶʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʠʭ ʚʠʜʦʚ, ʤʦʱʥʦʩʪʠ ʠ ʦʙʣʘʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; 

¶ ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩʪʨʦʝʥʠʷ, ʤʦʱʥʦʩʪʠ, 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ 

ʚʳʜʝʣʝʥʥʳʭ ʘʚʪʦʨʦʤ ʟʦʥ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ ʧʦ 

ʢʘʨʙʦʥʘʪʥʳʤ ʠ ʪʝʨʨʠʛʝʥʥʳʤ ʧʦʨʦʜʘʤ; 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʘ, 

ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʨʝʛʠʦʥʘ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʚʦʣʶʮʠʠ 

ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ; 

¶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ 

ʟʦʥ ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʣʷ ʪʝʨʨʠʛʝʥʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ; 

¶ ʚʧʝʨʚʳʝ ʜʣʷ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʦʞʠʜʘʝʤʦʡ ʩʫʬʬʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʛʨʫʥʪʦʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʣʦʞʝʥʦ ʥʦʚʦʝ ʧʨʦʛʥʦʟʥʦʝ 
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ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʦʯʝʪʘʥʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ 

ʠ ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ ʟʦʥʳ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʵʣʶʚʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʘ) ʚ ʩʫʱʝʩʪʚʝʥʥʦʤ ʨʘʩʰʠʨʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʥʝʟʠʩʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʵʣʶʚʠʘʣʴʥʳʭ 

ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ; 

ʙ) ʚ ʚʳʷʚʣʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʤʠʥʝʨʘʣʴʥʳʤ, ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, 

ʩʪʨʦʝʥʠʝʤ ʧʨʦʬʠʣʝʡ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ, 

ʚ) ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʘʙʣʠʮ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʨʨʠʛʝʥʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʠʤʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʞʝʥʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ; 

ʛ) ʚ ʧʨʝʜʣʦʞʝʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʣʶʚʠʘʣʴʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ; 

ʜ) ʚ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʤʦʱʥʦʩʪʝʡ 

ʵʣʶʚʠʷ ʧʦ ʪʝʨʨʠʛʝʥʥʳʤ ʠ ʢʘʨʙʦʥʘʪʥʳʤ ʧʦʨʦʜʘʤ, ʢʘʨʪʳ ʩʫʬʬʦʟʠʦʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʨʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ; 

ʝ) ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʬʬʦʟʠʦʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ (ʧʘʪʝʥʪ ˉ 2022110200), 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɺ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʦʙʦʩʦʙʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʧʨʦʷʚʣʝʥʠʷʤ ʛʠʧʝʨʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʩʨʝʜʥʝʧʝʨʤʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ 

ʵʣʶʚʠʷ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʥʘ ʚʝʨʭʥʝʤ ʧʣʘʪʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ 
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ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʣʶʚʠʡ ʧʦ ʢʘʨʙʦʥʘʪʥʳʤ ʧʦʨʦʜʘʤ, ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʛʦ 

ʧʣʘʪʦ ï ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʡ ʪʠʧ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʘ ʥʘ ʥʠʞʥʝʤ 

ʧʣʘʪʦ ï ʵʣʶʚʠʡ ʧʦ ʪʝʨʨʠʛʝʥʥʳʤ ʧʦʨʦʜʘʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʣʠʪʦʪʠʧʘʤʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʤ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʠ 

ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

2. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʩʠʚʦʚ ʪʝʨʨʠʛʝʥʥʳʭ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʪʦʣʴʢʦ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʦʥ 

ʛʠʧʝʨʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩ ʢʦʥʪʨʘʩʪʥʳʤʠ ʦʪʣʠʯʠʷʤʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʩʚʦʡʩʪʚ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ: ʯʝʪʳʨʝʭ ʜʣʷ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ ï ʟʦʥʳ ʵʣʶʚʠʘʣʴʥʳʭ 

ʧʝʩʢʦʚ, ʟʦʥʳ ʵʣʶʚʠʨʦʚʘʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʟʦʥʳ ʭʠʤʠʯʝʩʢʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʟʦʥʳ ʩʦʭʨʘʥʥʦʛʦ ʤʘʩʩʠʚʘ; ʠ ʪʨʝʭ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ï 

ʟʦʥʳ ʵʣʶʚʠʘʣʴʥʳʭ ʛʣʠʥ, ʟʦʥʳ ʵʣʶʚʠʨʦʚʘʥʥʳʭ ʛʣʠʥ, ʟʦʥʳ ʩʦʭʨʘʥʥʦʛʦ 

ʤʘʩʩʠʚʘ. 

3. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʵʣʶʚʠʘʣʴʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʛʨʫʥʪʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʚʝʨʭʥʝʛʦ ʧʣʘʪʦ 

ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʘ ʚ ʠʭ ʨʘʟʨʝʟʝ ʦʪʯʝʪʣʠʚʦ 

ʦʙʦʩʦʙʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ 

ʧʦʨʦʜ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʤʠʥʝʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʩʪʫʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺʳʜʝʣʝʥʠʝ ʵʪʠʭ ʛʦʨʠʟʦʥʪʦʚ ʜʦʣʞʥʦ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʫʬʬʦʟʠʦʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʨʙʦʥʘʪʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. 

4. ʆʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʦʞʠʜʘʝʤʦʡ ʩʫʬʬʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʦʯʝʪʘʥʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʢʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ 



14 
 

 
 

ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ ʠ ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ 

ʟʦʥʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚʳʚʦʜʦʚ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʥʪʦʚ, 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʚʝʨʠʬʠʢʘʮʠʝʡ 

ʧʨʦʛʥʦʟʥʳʭ ʧʦʩʪʨʦʝʥʠʡ ʧʨʷʤʳʤʠ ʥʘʟʝʤʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟʫ 

ʩʭʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʤʝʭʘʥʠʢʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʛʨʫʥʪʦʚ ʠ ʛʨʫʥʪʦʚʳʭ ʤʘʩʩʠʚʦʚ. ɺʳʚʦʜʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ ʠ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʨʘʙʦʪʫ  

ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʙʦʨʝ, ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ ʦʙ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ, ʧʨʦʚʝʣ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʠ ʟʦʥ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ 

ʨʫʢʦʚʦʜʩʪʚʝ ʘʚʪʦʨʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʠʥʪʝʛʨʘʣʴʥʘʷ ʢʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ 

ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʉʢʦʥʩʪʨʫʠʨʦʚʘʣ ʥʦʚʦʝ ʠʩʧʳʪʘʪʝʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʦʚʝʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ. ʃʠʯʥʦ ʧʨʦʚʝʣ 

ʦʙʦʙʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 5 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ 

ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 92 ʨʠʩʫʥʢʘ, 35 ʪʘʙʣʠʮ, 1 ʧʨʠʣʦʞʝʥʠʝ. ʆʙʱʠʡ 
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ʦʙʲʝʤ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 256 ʩʪʨʘʥʠʮ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʦʠʪ ʠʟ 217 

ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚ ʛʦʨʦʜʘʭ: ɼʝʨʙʝʥʪ 

(2024), ʄʦʩʢʚʘ (2024, 2022, 2021, 2018), ʇʝʨʤʴ (2024), ɹʝʣʛʨʘʜ (2024), ʄʠʥʩʢ 

(2023), ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ (2022, 2019), ʋʬʘ (2022), ɹʘʨʥʘʫʣ (2021), ʉʘʨʘʪʦʚ 

(2021), ʆʪʪʘʚʘ (2016), ʊʦʤʩʢ (2015). ʇʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ï 29, ʠʟ 

ʥʠʭ 10 ʚ ʞʫʨʥʘʣʘʭ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ, 7 ʨʘʙʦʪ ʚ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʝ 

Scopus. ʇʦʣʫʯʝʥ 1 ʧʘʪʝʥʪ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ ʜʦʢʪʦʨʫ ʛʝʦʣʦʛʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ɺʦʟʥʝʩʝʥʩʢʦʤʫ ɽ.ɸ. ʠ ʜʦʮʝʥʪʫ, ʢʘʥʜʠʜʘʪʫ 

ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʦʨʦʣʝʚʫ ʕ.ɸ. ʟʘ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʠ ʩʦʚʝʪʳ, ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʢʘʥʜʠʜʘʪʫ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʜʦʮʝʥʪʫ 

ɻʘʨʘʝʚʦʡ ɸ.ʅ. ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ. ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʟʘ 

ʧʦʤʦʱʴ ʠʥʞʝʥʝʨʘʤ ɻ.ʄ. ɽʩʢʠʥʦʡ, ʆ.ʖ. ɸʥʜʨʫʰʢʝʚʠʯʫ. 
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ɻʃɸɺɸ 1. ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ɺʆʇʈʆʉɸ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʕʃʖɺʀɸʃʔʅʓʍ ɻʈʋʅʊʆɺ 

1.1. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ 

ʀʟʫʯʝʥʠʝ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʠ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʤʝʝʪ 

ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢ ʦ ʛʨʫʥʪʘʭ, ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʪʝʭʥʠʢʠ. 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʦ ʛʨʫʥʪʘʭ, ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢ ʘʥʪʠʯʥʦʩʪʠ. ʆʜʥʘʢʦ, ʚʳʜʝʣʝʥʠʝ ʵʣʶʚʠʷ ʢʘʢ ʦʩʦʙʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʛʨʫʥʪʦʚ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ. 

ʋʞʝ ʚ XIX ʚʝʢʝ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ (ʅ.ʄ. 

ʉʠʙʠʨʮʝʚ, ʂ.ɼ. ɻʣʠʥʢʘ) ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʨʫʥʪʦʚʝʜʝʥʠʷ ʠ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʵʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʢʘʢ ʦ ʚʘʞʥʝʡʰʝʤ ʬʘʢʪʦʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʚʝʪʨʝʣʳʭ 

ʛʨʫʥʪʦʚ. 

ʇʝʨʚʘʷ ʧʦʣʦʚʠʥʘ XX ʚʝʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʫʯʝʥʠ ̫ʦ 

ʬʘʢʪʦʨʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʀʟʫʯʘʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚ ʚ ʛʨʫʥʪʦʚʦʤ ʧʨʦʬʠʣʝ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʚʥʦʩʷʪ ɹ.ɹ. ʇʦʣʳʥʦʚ, ʀ.ʇ. ɻʝʨʘʩʠʤʦʚ ʠ ʜʨʫʛʠʝ [127]. 

ʅʘʯʘʣʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʶʚʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʝʨʠʦʜ 

ʥʘʯʘʣʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʦʚ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʪʨʫʜʦʚ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʣʶʚʠʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ɽ.ʄ. ʉʝʨʛʝʝʚʘ [141,142], ɺ.ʊ. 

ʊʨʦʬʠʤʦʚʘ [160], ɻ.ɸ. ɻʦʣʦʜʢʦʚʩʢʦʡ [35], ʃ.ɸ. ʗʨʛ [182, 183], ʀ.ʀ. ɻʠʥʟʙʫʨʛʘ 

[33] ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ 

ʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʭ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʙʦʪʳ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 

ʢʘʨʪʠʨʦʚʘʥʠʶ ʵʣʶʚʠʘʣʴʥʳʭ ʪʦʣʱ. 
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ʃ.ɸ. ʗʨʛ ʚʧʝʨʚʳʝ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʨʦʣʴ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ 

ʧʨʦʮʝʩʩʘ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 1.1 ʧʨʠʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʝʡ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

 

 

ʈʠʩʫʥʦʢ 1.1. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʦʥʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ (ʃ.ɸ. ʗʨʛ, 1974) 

 

ɺʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʶʱʠʡʩʷ 

ʤʝʭʘʥʠʟʤ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

1. ʈʝʣʴʝʬ ʠ ʝʛʦ ʩʣʦʞʥʦʩʪʴ. ʈʝʯʴ ʠʜʝʪ ʦ ʢʨʫʪʠʟʥʝ ʠ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ. 

ʅʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʙʳʩʪʨʦ ʫʜʘʣʷʶʪʩʷ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʚʳʚʝʪʨʠʚʘʥʠʶ. ʅʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ 

ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘʢʘʧʣʠʚʘʶʪʩʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʱʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʆʨʠʝʥʪʘʮʠʷ 

ʩʢʣʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʳʚʝʪʨʠʚʘʥʠʷ 
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2. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʚʳʩʦʪ ʤʝʥʷʶʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ. ʕʪʦ ʚʣʠʷʝʪ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

3. ʊʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʥʳʭ 

ʧʦʨʦʜ. ʊʨʝʱʠʥʳ ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜ, ʜʦʩʪʫʧʥʫʶ ʜʣʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ. ɿʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʠ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴʶ ʧʦʨʦʜ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʜʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

4. ʉʦʩʪʘʚ ʧʦʨʦʜ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʉʦʩʪʘʚ ʧʦʨʦʜ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʢ ʚʳʚʝʪʨʠʚʘʥʠʶ. ɺʣʠʷʶʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ, ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʜʝʣʷʶʪ 

ʩʣʝʜʫʶʱʠʝ: 

1. ʉʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ. ɺʳʟʳʚʘʝʪ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠ.̫ 

2. ɻʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʘʪʤʦʩʬʝʨʳ. ʂʠʩʣʦʨʦʜ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʜʨʫʛʠʝ 

ʛʘʟʳ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʭʠʤʠʯʝʩʢʦʤ ʚʳʚʝʪʨʠʚʘʥʠʠ. 

3. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʗʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʳ ʜʣʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ. 

4. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʂʦʨʥʠ ʨʘʩʪʝʥʠʡ ʨʘʟʨʫʰʘʶʪ ʧʦʨʦʜʳ, ʘ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ, ʚʳʜʝʣʷʝʤʳʝ ʨʘʩʪʝʥʠʷʤʠ, ʫʯʘʩʪʚʫʶʪ ʚ ʭʠʤʠʯʝʩʢʦʤ 

ʚʳʚʝʪʨʠʚʘʥʠʠ. 

5. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. ʗʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʨʝʜʦʡ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

6. ʂʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠʚʦʜʷʪ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʚʳʚʝʪʨʠʚʘʥʠʶ ʟʘ 

ʩʯʝʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʞʘʪʠʷ ʧʦʨʦʜ. 

7. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɹʘʢʪʝʨʠʠ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʫʯʘʩʪʚʫʶʪ ʚ 

ʭʠʤʠʯʝʩʢʦʤ ʚʳʚʝʪʨʠʚʘʥʠʠ, ʨʘʟʣʘʛʘʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ 

ʚʳʜʝʣʷʷ ʢʠʩʣʦʪʳ. 
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8. ʊʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʷʪʴ ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʩʦʚʤʝʩʪʥʦ ʚʣʠʷʶʪ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. 

ɺ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʥʝʟʠʩʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʦʠʟʦʰʣʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʧʦʜʭʦʜʦʚ. ʀʟʥʘʯʘʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʘʤ ɻ.ɸ. ɻʦʣʦʜʢʦʚʩʢʦʡ, ʀ.ʀ. ɻʠʥʟʙʫʨʛʘ ʠ 

ʜʨ., ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʣʦʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ 

ʧʣʘʪʬʦʨʤʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʪʠʧʠʯʥʳʡ ʧʣʘʪʬʦʨʤʝʥʥʳʡ 

ʧʨʦʮʝʩʩ. ʆʜʥʘʢʦ, ʧʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ɺ.ʇ. ʂʘʟʘʨʠʥʦʚʳʤ ʠ 

ɼ.ɻ. ʉʘʧʦʞʥʠʢʦʚʳʤ, ʧʨʝʜʦʩʪʘʚʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʘʟʚʠʪʠʷ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʩʤʦʪʨʫ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʘʨʘʜʠʛʤʳ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʩʪʫʣʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʝʜʠʥʦʡ ʬʦʨʤʘʮʠʠ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ 

ʦʙʣʘʩʪʠ. ʕʪʦʪ ʨʝʛʠʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʩʣʦʞʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʛʝʪʝʨʦʛʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ 

ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ 

ʠ ʚʦʟʨʘʩʪʘ.  

ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʚʢʣʶʯʘʷ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ, 

ʵʣʝʢʪʨʦʥʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʠ ʠʟʦʪʦʧʥʫʶ ʛʝʦʭʨʦʥʦʣʦʛʠʶ) ʧʦʟʚʦʣʠʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʛʣʫʙʠʪʴ ʧʦʥʠʤʘʥʠʝ ʠʭ ʛʝʥʝʟʠʩʘ, ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʝʜʦʩʪʘʚʠʣʠ 

ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʜʝʤʦʥʩʪʨʠʨʫʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ 

ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ. 
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ʀ.ʀ. ɻʠʥʟʙʫʨʛ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʣʦʞʠʣ ʜʠʭʦʪʦʤʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ [24]. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʦʡ ʪʘʢʩʦʥʦʤʠʠ, ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: 

1. ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ (ʥʝʦʵʣʶʚʠʡ): 

ɼʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʢʪʫʘʣʴʥʳʤʠ ʵʣʶʚʠʘʣʴʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʕʪʠ ʬʦʨʤʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʵʢʟʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʦʪʨʘʞʘʶʪ ʪʝʢʫʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

2. ɼʨʝʚʥʷʷ (ʨʝʣʠʢʪʦʚʘʷ) ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ (ʧʘʣʝʦʵʣʶʚʠʡ): 

ʕʪʘ ʢʘʪʝʛʦʨʠʷ ʚʢʣʶʯʘʝʪ ʵʣʶʚʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʵʧʦʭʠ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʜ ʪʦʣʱʝʡ 

ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʩʘʜʦʯʥʳʭ ʠʣʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʥʘʧʣʘʩʪʦʚʘʥʠʡ. 

ʇʘʣʝʦʵʣʶʚʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʰʣʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʝʨʠʦʜʦʚ. 

ʀ.ʀ. ɻʠʥʟʙʫʨʛ ʚʳʜʝʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨʳ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʦʥ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳʚʝʪʨʝʣʦʩʪʠ 

ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʆʥ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʪʨʫʢʪʫʨ: 

¶ ʧʣʦʱʘʜʥʘʷ ʩʪʨʫʢʪʫʨʘ: ɺ ʵʪʦʤ ʪʠʧʝ ʩʪʨʫʢʪʫʨʳ ʟʦʥʳ ʨʘʟʣʠʯʥʦʡ 

ʚʳʚʝʪʨʝʣʦʩʪʠ ʠʤʝʶʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ ʧʦʢʨʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ. 

ɿʦʥʳ ʚʳʩʦʢʦʡ ʚʳʚʝʪʨʝʣʦʩʪʠ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʊʘʢʠʝ ʟʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʦʙʣʘʩʪʝʡ. 

¶ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ: ʕʪʦʪ ʪʠʧ ʩʪʨʫʢʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʟʦʥ ʚʳʩʦʢʦʡ ʚʳʚʝʪʨʝʣʦʩʪʠ ʚ ʚʠʜʝ ʣʠʥʝʡʥʳʭ ʧʦʣʦʩ ʠʣʠ ʫʟʢʠʭ ʟʦʥ, ʢʦʪʦʨʳʝ 

ʧʨʦʩʪʠʨʘʶʪʩʷ ʥʘ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 
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ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʨʘʟʣʦʤʳ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʣʠʥʠʠ. 

ʄʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʫʯʠʪʳʚʘʝʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʣʫʯʠʣ 

ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ, ʧʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʩʭʝʤʳ ʟʦʥʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʀ.ʀ. ɻʠʥʟʙʫʨʛʦʤ [33] ʠ ɸ.ɻ. ʏʝʨʥʠʭʦʚʩʢʠʤ [172]. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʤʦʜʝʣʷʤ, ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʦʥʦʤʝʨʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʨʦʜ. ʕʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʠʩʢʨʝʪʥʳʭ ʟʦʥ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʟʦʥ ʦʙʨʘʟʫʝʪ ʠʥʪʝʛʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʠʟʚʝʩʪʥʫʶ ʢʘʢ 

ʧʨʦʬʠʣʴ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʂʘʞʜʘʷ ʟʦʥʘ ʚ ʧʨʦʬʠʣʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʘʜʠʶ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʦʥ ʚ ʧʨʦʬʠʣʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴʶ ʚʳʥʦʩʘ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʠʧʠʯʥʳʡ ʧʨʦʬʠʣʴ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ): 

¶ ɿʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ (ʚʝʨʭʥʷʷ ʟʦʥʘ): ʝʩʣʠ ʧʨʝʦʙʣʘʜʘʝʪ 

ʬʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʪʦ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʧʦʨʦʜ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʪʨʝʱʠʥ. ʕʪʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʨʦʬʠʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

¶ ɿʦʥʘ ʩʣʘʙʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ (ʥʠʞʥʷʷ ʟʦʥʘ): ʚ ʵʪʦʡ ʟʦʥʝ 

ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʬʠʟʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʥʦ ʩ ʤʝʥʴʰʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʝʡ ʟʦʥʦʡ. ɿʜʝʩʴ ʧʦʨʦʜʳ ʤʦʛʫʪ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʣʘʙʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ. 
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¶ ɿʦʥʘ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʝʩʣʠ ʧʨʝʦʙʣʘʜʘʝʪ ʭʠʤʠʯʝʩʢʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ, ʪʦ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʧʨʦʠʩʭʦʜʷʪ ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʣʦʞʝʥʠʶ ʤʠʥʝʨʘʣʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʦʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

¶ ɿʦʥʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʟʠʥʪʝʛʨʘʮʠʠ: ʚ ʵʪʦʡ ʟʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʙʨʘʟʠʷ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ ʧʦʨʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣʝʥʠʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʟʦʥʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʨʦʜʘʭ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʡ 

ʟʦʥʳ. 

ɺ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʝʜʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʨʘʩʯʣʝʥʝʥʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʟʦʥʳ. ɺ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ɻ.ʉ. ɿʦʣʦʪʘʨʝʚʘ [61], ɺ.ɹ. ʐʚʝʮʘ 

[175], ʃ.ɸ. ʗʨʛ, ʄ. ɺʘʨʛʘʩʘ, ʅ.ɺ. ʂʦʣʦʤʝʥʩʢʦʛʦ [73-76], ʕ.ɸ. ɼʞʘʚʘʭʠʰʚʠʣʠ [51], 

ɺ.ɼ. ʃʦʤʪʘʜʟʝ [93] ʠ ʀ.ʀ. ɻʠʥʟʙʫʨʛʘ [33]. ɺ ʦʙʱʝʤ ʚʠʜʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʛʨʫʥʪʳ ʥʘ ʛʨʫʧʧʳ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʛʠʧʝʨʛʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʟʦʥʠʨʫʶʪ ʧʨʦʬʠʣʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪ ʥʝʚʳʚʝʪʨʝʣʦʡ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ ʜʦ ʧʦʣʥʦʩʪʴʶ ʚʳʚʳʚʝʪʨʝʣʳʭ ʛʨʫʥʪʦʚ, ʯʘʩʪʦ ʤʝʥʷʶʱʠʡ 

ʩʚʦʡ ʢʣʘʩʩ ʩʦ ʩʢʘʣʴʥʳʭ ʜʦ ʜʠʩʧʝʨʩʥʳʭ. 

ʇʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʩʪʫʣʠʨʫʶʪ ʥʘʣʠʯʠʝ ʚʳʨʘʞʝʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

ʧʨʦʬʠʣʷ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʤʠʛʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʵʚʦʣʶʮʠʠ ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦ ʤʝʨʝ ʠʭ 

ʧʨʦʩʘʯʠʚʘʥʠʷ ʚʛʣʫʙʴ ʧʨʦʬʠʣʷ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ ʢʠʩʣʳʝ ʨʘʩʪʚʦʨʳ, 



23 
 

 
 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

1. ʅʝʡʪʨʘʣʠʟʘʮʠʷ: ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ pH ʦʪ ʢʠʩʣʦʛʦ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʛʦ ʠ ʩʣʘʙʦʱʝʣʦʯʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

2. ʀʟʤʝʥʝʥʠʝ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ: ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʚʳʱʝʣʘʯʠʚʘʥʠʷ. 

3. ʈʝʜʦʢʩ-ʵʚʦʣʶʮʠʷ: ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ 

ʛʣʫʙʠʥʦʡ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʦʙʫʩʣʦʚʣʝʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʦʚ ʩ ʤʠʥʝʨʘʣʴʥʦʡ 

ʤʘʪʨʠʮʝʡ ʧʦʨʦʜ, ʙʫʬʝʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʛʨʘʜʠʝʥʪʦʤ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʧʠʩʘʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʨʦʬʠʣʷ. ɺ 

ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʜʦʤʠʥʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ 

ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʦʢʠʩʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʧʨʦʬʠʣʷ ʧʨʝʦʙʣʘʜʘʶʪ 

ʨʝʘʢʮʠʠ ʛʠʜʨʦʣʠʟʘ ʠ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪʨʘʞʘʝʪ 

ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʠ ʟʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʤʠʛʨʘʮʠʠ 

ʠʣʠ ʘʢʢʫʤʫʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʤʝʝʪ 

ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ, ʦʮʝʥʢʠ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ɻ.ʉ. ɿʦʣʦʪʘʨʝʚ ʧʨʝʜʣʦʞʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ 

ʛʨʫʧʧʳ ʦʪ I ʜʦ V, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʠ 

ʩʪʝʧʝʥʠ ʚʳʚʝʪʨʝʣʦʩʪʠ ʧʦʨʦʜ ʚ ʟʦʥʝ ʛʠʧʝʨʛʝʥʝʟʘ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʨʘʜʠʝʥʪʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʧʦ ʤʝʨʝ 

ʧʝʨʝʭʦʜʘ ʦʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢ ʧʷʪʦʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʈʘʟʣʠʯʠʷ ʚ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʪʝʢʩʪʫʨʝ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. 
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2. ɺʘʨʠʘʮʠʠ ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʠ ʩʪʝʧʝʥʠ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ. 

3. ʈʘʟʣʠʯʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʨʦʜ ʢ ʧʨʦʮʝʩʩʘʤ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

4. ʆʩʦʙʝʥʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʵʣʶʚʠʦʛʝʥʝʟʘ. 

ʕʣʶʚʠʘʣʴʥʳʝ ʛʨʫʥʪʳ I ʛʨʫʧʧʳ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʥʝʚʳʚʝʪʨʝʣʦʡ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʦʡ ʠ ʦʙʣʘʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʴʶ. 

ʅʘʧʨʦʪʠʚ, ʵʣʶʚʠʡ ʦʩʘʜʦʯʥʳʭ ʥʝʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜ (ʛʨʫʧʧʘ V) 

ʦʙʳʯʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʤʝʥʝʝ ʧʨʦʯʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʚʷʟʷʤʠ ʚ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜʘʭ, 

ʙʦʣʴʰʝʡ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘʤ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʣʶʚʠʦʛʝʥʝʟʘ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʛʨʫʧʧʳ (II-IV) ʦʪʨʘʞʘʶʪ ʧʦʩʪʝʧʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ 

ʵʣʶʚʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ. 

ʇʦʥʠʤʘʥʠʝ ʵʪʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʠʡ ʠ 

ʬʫʥʜʘʤʝʥʪʦʚ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʘʭ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɻ.ʉ. 

ɿʦʣʦʪʘʨʝʚʘ [60] ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʣʠʪʦʣʦʛʠʠ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 

ɺʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, 

ʙʝʩʩʧʦʨʥʦ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʠʟʫʯʝʥʠʠ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʄʥʦʞʝʩʪʚʦ 

ʫʯʝʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʌ.ʇ. ʉʘʚʘʨʝʥʩʢʠʡ [135], ʕ.ʈ. ʏʝʨʥʷʢ [171], ʅ.ɺ. ʂʦʣʦʤʝʥʩʢʠʡ, 

ɻ.ʉ. ɿʦʣʦʪʘʨʝʚ, ɺ.ɼ. ʃʦʤʪʘʜʟʝ, ʅ.ʅ. ʄʘʩʣʦʚ [103], ɺ.ɹ. ʐʚʝʮ, ʃ.ɸ. ʗʨʛ, ɽ.ɻ. 

ʏʘʧʦʚʩʢʠʡ [170], ɽ.ɺ. ʉʝʨʛʝʝʚʘ, ɺ.ʇ. ʄʘʨʠʯʝʚ [102], ɻ.ʂ. ɹʦʥʜʘʨʠʢ [12-14], ɸ.ɻ. 

ɹʘʨʘʥʦʚʩʢʠʡ [11], ɻ.ʄ. ɸʨʝʰʠʜʟʝ, ʕ.ɸ. ɼʞʘʚʘʭʠʰʚʠʣʠ, ʀ.ʄ. ɻʦʨʴʢʦʚ ʠ ʜʨʫʛʠʝ, 

ʧʦʩʚʷʪʠʣʠ ʩʚʦʠ ʪʨʫʜʳ ʵʪʦʡ ʧʨʦʙʣʝʤʝ. 

ɸʥʘʣʠʟ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʚʳʷʚʣʷʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ: 
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1. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʜʠʩʢʨʝʪʥʳʝ ʟʦʥʳ 

ʩ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʩʚʦʡʩʪʚʘʤʠ ʛʨʫʥʪʦʚ. ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʢʦʨʨʝʢʪʥʦ ʧʨʦʚʝʜʝʥʘ ʪʦʣʴʢʦ ʧʨʠ 

ʫʩʣʦʚʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʚ ʢʘʞʜʦʡ 

ʦʪʜʝʣʴʥʦʡ ʟʦʥʝ. 

2. ʊʝʥʜʝʥʮʠʷ ʢ ʠʟʦʣʠʨʦʚʘʥʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʟ ʫʯʝʪʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʢʩʪʫʨʳ ʛʨʫʥʪʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʟʘʪʨʫʜʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʵʪʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ ʛʨʫʥʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ 

ʛʨʫʥʪʦʚ ɺ.ʀ. ʌʝʜʦʨʦʚʘ ʠ ɽ.ɻ. ʏʘʧʦʚʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʠʢʠ. ɺ ʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ ʢʘʢ 

ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʠʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʶʚʠʘʣʴʥʳʭ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʛʨʫʥʪʦʚ 

[163], ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʰʪʘʙʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʜʘʥʥʳʭ ʦ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʥʪʦʚ [82]. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ 

ʚʥʝʩ ɺ.ʇ. ʄʘʨʠʯʝʚʘ, ʢʦʪʦʨʳʭ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʞʜʫ 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʃ.ɸ. ʗʨʛ [183] ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʣʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʩʧʳʪʘʥʠʡ, 

ʫʜʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʥʦʟʥʳʝ ʤʝʪʦʜ,r ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʩʢʘʟʘʪʴ 

ʙʫʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʠ ʠʭ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʞʝʥʝʨʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ʂ ʫʩʧʝʰʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʳʚʝʪʨʝʣʳʭ ʛʨʫʥʪʦʚ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʨʘʙʦʪʳ ɺ.ɹ. ʐʚʝʮʘ [175], ɺ.ʅ. ʐʠʨʦʢʦʚʘ [177], ʅ.ɸ. ʎʠʣʶʨʠʢʘ [169] ʠ 

ʃ.ɻ. ɹʦʨʝʡʢʦ [15], ʨʘʟʨʘʙʦʪʘʚʰʠʭ ʨʘʟʣʠʯʥʳʝ ʩʪʝʥʜʳ ʠ ʧʨʠʙʦʨʳ ʜʣʷ ʠʩʧʳʪʘʥʠʡ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʥʠʮʳ 
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ʟʦʥ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʛʨʫʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʟʫʯʝʥʠʝ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʠʟʦʪʦʧʥʳʝ ʤʝʪʦʜʳ ʠ ʜʨ.) ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ 

ʠʟʫʯʘʪʴ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. 

2. ʈʘʟʚʠʚʘʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

3. ɸʢʪʫʘʣʴʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʚʣʠʷʥʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʵʣʶʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚ, ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʵʣʶʚʠʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʣʦʙʘʣʴʥʳʭ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ. 

ʊʘʢ, ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ. ɻ. ɿʦʪʝʝʚʘ, ʃ. ʀ. ʂʦʩʪʝʨʦʚʦʡ, ʃ. ʀ. ʇʦʜʢʦʨʳʪʦʚʦʡ ʠ 

ɼ. ɺ. ʄʘʢʘʨʦʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʠ ʠʭ 

ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʡ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ. 

ʈʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʦʣʝʡ ʚ 

ʛʝʦʣʦʛʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʳʡ ʤʦʤʝʥʪ ʚ ʨʘʟʚʠʪʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. ʉʦʚʝʪʩʢʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʰʢʦʣʘ ʚʥʝʩʣʘ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʠ ʠʤʝʥʘ 

ʪʘʢʠʭ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʢʘʢ ɽ.ɹ. ɼʳʥʢʠʥ, ɸ.ʅ. ʂʦʣʤʦʛʦʨʦʚ, ɸ.ʗ. ʍʠʥʯʠʥ, 

ʉ.ʅ. ɹʝʨʥʰʪʝʡʥ, ɹ.ɺ. ɻʥʝʜʝʥʢʦ, ɺ.ʉ. ʇʫʛʘʯʝʚ, ʷʚʣʷʶʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤʠ ʢʘʤʥʷʤʠ 

ʚ ʵʪʦʤ ʜʦʩʪʠʞʝʥʠʠ. 

ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʧʦʥʠʤʘʥʠʝ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ. ɺʤʝʩʪʦ ʧʨʦʩʪʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ, ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʨʫʥʪʦʚ ʠ ʦʮʝʥʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʩʦʙʳʪʠʡ. 
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ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʦʢ ʅ.ɺ. ʂʦʣʦʤʝʥʩʢʦʛʦ, ɻ.ʂ. ɹʦʥʜʘʨʠʢʘ, ɺ.ʇ. 

ʆʛʦʥʦʯʝʥʢʦ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳʤʠ ʙʦʣʝʝ ʪʦʯʥʳʝ ʦʮʝʥʢʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ 

ʛʨʫʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤʘʮʠʷʭ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʯʝʥʳʤ ʚʳʷʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ. 

ʆʩʦʙʳʡ ʚʢʣʘʜ ʚ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʥʝʩʣʠ ʪʘʢʠʝ 

ʫʯʝʥʳʝ, ʢʘʢ ʄ.ɺ. ʈʘʮ, ʉ.ʀ. ʏʝʨʥʳʰʝʚ, ɺ.ʀ. ʐʝʡʥʠʥ, ʀ.ʉ. ʂʦʤʘʨʦʚ. ʀʩʧʦʣʴʟʫʷ 

ʥʦʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʦʥʠ ʩʤʦʛʣʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʛʨʫʥʪʦʚʳʭ ʦʙʨʘʟʮʦʚ. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʦʙʨʘʟʮʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʇʦʣʝʚʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʨʘʟʚʠʪʳ ʥʝʩʨʘʚʥʠʤʦ 

ʤʝʥʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ. ɺ ʵʪʦʡ ʩʬʝʨʝ ʦʪʤʝʯʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ.ʌ. ɹʫʩʝʣʘ, ʈ.ʉ. ɿʠʘʥʛʠʨʦʚʘ ʠ ɺ.ʀ. ʂʘʰʠʨʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʜʠʩʧʝʨʩʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [217]. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʷʭ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ h ʪʘʤʧʘʤʠ ʠ ʧʦʛʨʫʞʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʦʥʜʘ 

II ʪʠʧʘ [217]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ 

ʛʨʫʥʪʦʚ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʥʞʝʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʤʘʪʩʪʘʪʠʩʪʠʢʠ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʯʪʦ ʩʪʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʨʳʚʦʤ ʚ 

ʛʝʦʣʦʛʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʣʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʛʨʫʥʪʦʚ ʠ ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʤʥʦʛʠʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʝʱʝ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ʉ ʥʘʯʘʣʘ 1950-ʭ ʛʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʘʢʪʠʚʥʦ 

ʟʘʥʠʤʘʣʠʩʴ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

P. Mayne (2001) [204], N. Meyer, M. Kuhwald, Yongsheng Cheng (2012) [205], J. 

Petersen (2021), C.D. Ollier (1969) [208]. ʈʘʙʦʪʳ ʵʪʠʭ ʫʯʝʥʳʭ ʙʦʣʝʝ ʛʣʫʙʦʢʦ 

ʧʦʥʷʪʴ ʧʨʦʮʝʩʩʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʋʯʝʥʳʝ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʧʨʦʚʦʜʠʣʠ ʦʙʰʠʨʥʳʝ 

ʧʣʦʱʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʂ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʙʦʪʘʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ Xiaolidong, 

McLaughlin, BradMurray, Ward, Flint & Heffernan, (2019) [213], T.Y. Irfan (1996) 

[194].  

ʈʘʙʦʪʳ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʦʠʩʢʠ ʠ ʚʳʷʚʣʝʥʠʝ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʧʦʨʦʜ ʬʘʢʪʦʨʦʚ. 

ʇʦʟʜʥʝʝ T.Y. Irfan ʧʨʝʜʣʦʞʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʩʢʘʣʴʥʳʭ 

ʠ ʜʠʩʧʝʨʩʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ ʠ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ, ʘ ʪʘʢʞʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ. ʆʥ ʚʳʜʝʣʠʣ ʪʨʠ ʛʣʘʚʥʳʝ ʛʨʫʧʧʳ ʛʨʫʥʪʦʚ (A, B, C) ʠ ʠʭ ʧʦʜʛʨʫʧʧʳ 

(a, b, c). 

ʈʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʭʝʤ ʜʣʷ ʚʳʚʝʪʨʝʣʳʭ ʛʨʫʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʭʥʠʢʠ. 

ʕʪʠ ʩʭʝʤʳ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚʳʭ 

ʤʘʩʩʠʚʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʢʣʘʜ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʩʦʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʃʦʥʜʦʥʩʢʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ (Geological Society of 

London) ʨʘʟʨʘʙʦʪʘʣʦ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʢʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ [187]: 
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¶ ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʝʣʦʩʪʠ (ʦʪ ʩʚʝʞʝʡ ʧʦʨʦʜʳ ʜʦ ʧʦʣʥʦʩʪʴʶ ʚʳʚʝʪʨʝʣʦʡ); 

¶ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

¶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; 

¶ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʉʚʦʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʦʙʱʝʩʪʚʦʤ ʧʦ ʤʝʭʘʥʠʢʝ ʛʦʨʥʳʭ ʧʦʨʦʜ (International Society of Rock Mechanics), 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ (International Association 

of Engineering Geology) ʠ ʜʨʫʛʠʤʠ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

¶ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ; 

¶ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʭʝʤ ʷʚʣʷʶʪʩʷ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʚʝʪʨʝʣʳʭ ʛʨʫʥʪʦʚ, ʧʦʨʠʩʪʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʥʘ 

ʦʜʥʦʦʩʥʦʝ ʩʞʘʪʠʝ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ, ʟʥʘʯʝʥʠʷ ʦʪʩʢʦʢʘ ʤʦʣʦʪʢʘ ʐʤʠʜʪʘ ʠ ʪ.ʧ. 

ʇʨʠʤʝʨʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʷʚʣʷʶʪʩʷ: 

¶ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ISRM (International Society for Rock Mechanics); 

¶ ɻʝʦʤʝʭʘʥʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ RMR (Rock Mass Rating); 

¶ Q-ʩʠʩʪʝʤʘ (Norwegian Geotechnical Institute). 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʦʩʥʦʚʘʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʠʟʫʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʪʝʢʩʪʫʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʮʚʝʪ, ʩʪʝʧʝʥʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʭʘʨʘʢʪʝʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʪ.ʧ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʭʝʤ 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʩʢʦʨʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʇʨʠʤʝʨʘʤʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʷʚʣʷʶʪʩʷ: 

¶ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʃʦʥʜʦʥʘ; 

¶ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ 

(IAEG). 

ʀ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʠʤʝʶʪ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʩʭʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʩʦʯʝʪʘʶʱʠʡ ʵʣʝʤʝʥʪʳ ʦʙʦʠʭ ʪʠʧʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦʡ ʠ ʪʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʘʣʴʥʳʭ ʠ ʜʠʩʧʝʨʩʥʳʭ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʚʩʝʤʠʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʜʣʷ ʧʨʦʬʠʣʝʡ 

ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ɿʝʤʣʠ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʠ 

ʪʨʘʜʠʮʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʨʫʥʪʦʚ. ʋʯʠʪʳʚʘʷ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʣʦʛʠʷ, ʢʣʠʤʘʪ, ʪʠʧ ʧʦʨʦʜ ʠ ʧʨʦʯʠʝ ʫʩʣʦʚʠʷ, ʟʘʨʦʞʜʘʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʣʠ ʤʝʩʪʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʜʣʷ 

ʧʨʦʬʠʣʝʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʫʥʠʬʠʢʘʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤʠ 

ʟʘʜʘʯʘʤʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʪʨʘʥʘʤʠ ʠ ʥʘʫʯʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʱʝʩʪʚʘ ʧʨʦʜʦʣʞʘʶʪ ʫʩʠʣʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʩʠʩʪʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 
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1.2. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ 

ɿʘʢʘʤʴʷ 

ʅʘʯʘʣʦ ʘʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʙʳʣʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʠʤʝʝʪ 

ʜʣʠʪʝʣʴʥʫʶ ʠ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ, ʙʝʨʫʱʫʶ ʩʚʦʝ ʥʘʯʘʣʦ ʚ 60-ʭ ʛʦʜʘʭ XIX ʚʝʢʘ. ɿʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʟʦʰʣʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʨʝʛʠʦʥʘ. 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʝʨʠʦʜ ʩ 1860 ʧʦ 1917 ʛʦʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʂʣʶʯʝʚʳʝ ʬʠʛʫʨʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ, ʪʘʢʠʝ ʢʘʢ 

ʅ.ɸ. ɻʦʣʦʚʢʠʥʩʢʠʡ, ɸ.ɺ. ʅʝʯʘʝʚ, ʇ.ʀ. ʂʨʦʪʦʚ ʠ ʜʨʫʛʠʝ, ʟʘʣʦʞʠʣʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʪʨʘʪʠʛʨʘʬʠʠ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʦʚʝʣʠ 

ʧʝʨʚʠʯʥʫʶ ʣʠʪʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʨʦʜ ʠ ʥʘʯʘʣʠ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʦʩʪʨʝʚʦʣʶʮʠʦʥʥʳʡ ʵʪʘʧ, ʥʘʯʘʚʰʠʡʩʷ ʧʦʩʣʝ 1917 ʛʦʜʘ, ʦʟʥʘʤʝʥʦʚʘʣʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʦʜʭʦʜʘʭ ʢ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʕʪʦʪ 

ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʨʘʟʚʠʪʠʝʤ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʪʝʢʪʦʥʠʢʠ. ʇʨʦʠʟʦʰʣʦ ʫʪʦʯʥʝʥʠʝ 

ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʠʠ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʜʝʪʘʣʴʥʳʭ 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʨʘʟʨʝʟʦʚ. ɺ ʦʙʣʘʩʪʠ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʣʘʥʜʰʘʬʪʦʚ, ʘʥʘʣʠʟ 

ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘʥʘʣʠʟ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ. 
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ʈʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʥʝʦʮʝʥʠʤʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʝʦʣʦʛʠʠ. ʆʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʫʶ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʤʘʮʠʡ ʠ ʚʳʷʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʚʢʣʘʜ ʵʪʠʭ ʨʘʙʦʪ ʚʳʨʘʟʠʣʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʘʜʘʧʪʘʮʠʠ ʤʝʪʦʜʠʢ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʀʩʪʦʨʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʜʚʝʨʛʰʠʭʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʊʘʪʘʨʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʪʝʛʨʘʮʠʝʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʩʠʥʪʝʟ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʠʥʪʝʛʨʘʮʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ. ɸʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʥʘ ʧʨʠʢʣʘʜʥʳʝ 

ʘʩʧʝʢʪʳ, ʚʢʣʶʯʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʠ ʤʦʥʠʪʦʨʠʥʛ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ 

ʙʘʟʳ, ʠʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʦʧʘʩʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʪʘʥʘ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 150 ʣʝʪ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ. ʈʘʙʦʪʳ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ ʠ ʵʢʩʧʝʜʠʮʠʡ ʚʥʝʩʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɽ.ʀ. 

ʊʠʭʚʠʥʩʢʘʷ [158] ʧʨʦʚʝʣʘ ʧʝʨʚʦʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʩʯʣʝʥʝʥʠʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʜʝʣʠʚ ʨʘʟʣʠʯʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʠ 

ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ ʠ ʧʦʜʯʝʨʢʥʫʚ ʚʘʞʥʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ. ɽʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʜʦʢʘʟʘʣʠ ʜʦʯʝʪʚʝʨʪʠʯʥʳʡ ʚʦʟʨʘʩʪ 



33 
 

 
 

ʧʨʠʢʘʟʘʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ɺʦʣʞʩʢʦʡ ʜʦʣʠʥʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʧʦʥʠʤʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ. ʇʦʟʜʥʝʝ ʨʘʙʦʪʳ ɸ.ʇ. ɼʝʜʢʦʚʘ ʠ ʆ.ʅ. 

ʄʘʣʳʰʝʚʦʡ [100] ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʢʘʨʪʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʊʘʪʘʨʩʢʦʡ ɸʉʉʈ ʚ ʤʘʩʰʪʘʙʝ 1:500000, ʯʪʦ ʦʟʥʘʤʝʥʦʚʘʣʦ ʥʦʚʳʡ ʵʪʘʧ ʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦʙ ʦʪʣʦʞʝʥʠʷʭ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ [23]. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʡ ʛʝʦʣʦʛʠʠ ʊʘʪʘʨʩʪʘʥʘ 

ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʬʦʨʤʠʨʦʚʘʚʰʠʭ ʣʘʥʜʰʘʬʪ ʨʝʛʠʦʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʣʠʦʥʦʚ ʣʝʪ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ɺ.ʀ. ɸʚʝʨʴʷʥʦʚʘ ʚ 1970-80 ʛʦʜʘʭ [2] ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʝʦʛʝʥʦʚʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʪʘʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ ʠʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʦʛʝʥʦʚʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʥʠʤʘʥʠʝ 

ʫʯʝʥʳʭ, ʪʘʢʠʭ ʢʘʢ ɺ.ɸ. ʇʦʣʷʥʠʥ, ʆ.ʅ. ʄʘʣʳʰʝʚʘ, ɸ.ʇ. ɼʝʜʢʦʚ, ɻ.ʇ. ɹʫʪʘʢʦʚ ʠ 

ʜʨʫʛʠʭ, ʙʳʣʦ ʧʨʠʚʣʝʯʝʥʦ ʢ ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʊʘʪʘʨʩʪʘʥʘ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʩʦʙʨʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʦ-

ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʊʘʪʛʝʦʣʪʨʝʩʪʦʤ, ʉʨʝʜʥʝʚʦʣʞʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ ʠ 

ɻʠʜʨʦʧʨʦʝʢʪʦʤ. ʕʪʦʪ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʫʩʠʣʝʥʠʝʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʦʪʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʤʝʪʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʠʢ ʧʦʟʚʦʣʠʣʦ ʫʯʝʥʳʤ ʧʦʩʪʝʧʝʥʥʦ ʦʪʦʡʪʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʣʴʧʠʡʩʢʦʡ 

ʩʭʝʤʳ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʘʥʘʣʠʟʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ [23]. ʂʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ, ʩʦʯʝʪʘʶʱʠʡ ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʚ ʧʦʥʠʤʘʥʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠ ʩʪʨʦʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʛʠʦʥʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʠ ʪʦʯʥʫʶ ʢʘʨʪʠʥʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʪʘʨʩʪʘʥʘ, 

ʫʯʠʪʳʚʘʶʱʫʶ ʤʝʩʪʥʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʰʘʛʦʤ ʚʧʝʨʝʜ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, 

ʟʘʣʦʞʠʚ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʊʘʪʘʨʩʪʘʥʝ. 

ɺ ʧʝʨʠʦʜ ʩ 1968 ʧʦ 1970 ʛʦʜʳ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʤʘʩʰʪʘʙʘ 1:200000 ʅ.ʀ. ʊʠʭʦʥʝʥʢʦ ʚʧʝʨʚʳʝ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʠʣ ʩʭʝʤʫ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʘ 

1:500000. ʇʦʟʜʥʝʝ ɸ.ʄ. ɻʠʣʝʪʠʥ ʜʦʧʦʣʥʠʣ ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʦʙʱʠʚ 

ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʫʧʝʩʝʡ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʦʰʣʦ ʚ 1974 ʛʦʜʫ ʢʦʛʜʘ ʀ. ʄ. ʉʠʥʠʮʳʥ ʅ. ʅ. ʊʦʣʩʪʫʥʦʚʘ ʠ 

ʠʭ ʢʦʣʣʝʛʠ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʫʶ ʩʲʝʤʢʫ ʤʘʩʰʪʘʙʘ 1:200000 ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ 

ˉ-39-XVIII . ʈʝʟʫʣʴʪʘʪʦʤ ʠʭ ʨʘʙʦʪʳ ʩʪʘʣʘ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:200000. ɺʩʝ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʩʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʨʝʛʠʦʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʝʢʪʦʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ 

ɿʘʢʘʤʴʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣʠʩʴ ɸ.ɺ. ʉʪʫʧʠʰʠʥ (1980), ɸ.ʇ. ɼʝʜʢʦʚ, ɺ.ʀ. 

ʄʦʟʞʝʨʠʥ (1984), ɻ.ɺ. ɹʘʩʪʨʘʢʦʚ (1986), ɻ.ʇ. ɹʫʪʘʢʦʚ (1987, 1990), ʆ.ʇ. 

ɽʨʤʦʣʘʝʚ (1992). ɺʝʢʪʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ. ʆʙʲʝʢʪʘʤʠ 

ʠʟʫʯʝʥʠʷ ʷʚʣʷʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʵʨʦʟʠʦʥʥʳʝ, ʦʧʦʣʟʥʝʚʳʝ ʠ ʢʘʨʩʪʦʚʦ-

ʩʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʕʪʠ ʨʘʙʦʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠ ʧʦʥʠʤʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʪʫʱʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ 

ɿʘʢʘʤʴʷ ʧʨʦʚʦʜʠʣʠʩʴ ʃʝʥʛʠʧʨʦʢʦʤʤʫʥʩʪʨʦʝʤ, ɻʠʧʨʦʩʪʨʦʝʤ, ɻʝʦʣʦʛʠʯʝʩʢʠʤ 
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ʠʥʩʪʠʪʫʪʦʤ ʂʌɸʅ ʉʉʉʈ, ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʂʘʟʘʥʩʢʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠʤ. ɺ.ʀ. ʃʝʥʠʥʘ, ʂʘʟʘʥʩʢʠʤ ʪʨʝʩʪʦʤ 

ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʳʩʢʘʥʠʡ çʂʘʟʊʀʉʀɿè, ʂʘʟʘʥʩʢʠʤ ʠʥʞʝʥʝʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʠ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʥʘʫʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 

ʧʦʢʨʳʚʘʝʪ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʤʘʩʰʪʘʙʘ 1:200 000 (ʨʠʩʫʥʦʢ 1.2) 

[55, 65, 101]. 

 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ çʙʝʣʳʤ 

ʧʷʪʥʦʤè (ʨʠʩʫʥʦʢ 1.3). 



36 
 

 
 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʠʭ ʠʟʫʯʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʦʧʠʩʘʥʠʝʤ ʚ ʦʙʱʝʤ ʢʦʥʪʝʢʩʪʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪʩʷ ʯʘʩʪʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 
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ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʘʷ-ʣʠʙʦ ʙʘʟʘ 

ʜʘʥʥʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʠʩʪʝʤʥʳʝ ʧʦʜʭʦʜ r ʢ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʦʮʝʥʢʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʡ, ʩʣʦʞʝʥʥʳʭ 

ʵʣʶʚʠʘʣʴʥʳʤʠ ʛʨʫʥʪʘʤʠ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʥʷʪʠʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ 

[22]. 

ʂ ʥʘʠʙʦʣʝʝ ʩʠʩʪʝʤʥʳʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢʘʨʪʫ ʪʠʧʦʚ ʩʪʨʦʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʤʘʩʰʪʘʙʘ 1:200 000, ʩʦʩʪʘʚʣʝʥʥʫʶ ɻʋʇ 

çʅʇʆ çɻʝʦʮʝʥʪʨ ʈʊè (ʨʠʩʫʥʦʢ 1.4). 

ʉʦʛʣʘʩʥʦ ʚʳʧʦʣʥʝʥʥʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʧʦʢʨʦʚʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʩʦʪ ʷʚʣʷʶʪʩʷ 

ʯʝʪʚʝʨʪʠʯʥʳʝ ʵʣʶʚʠʘʣʴʥʳʝ ʛʨʫʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, 

ʨʝʞʝ ʧʝʩʢʘʤʠ ʩ ʜʨʝʩʚʦʡ ʠ ʱʝʙʥʝʤ (ʧʦʣʠʛʦʥʳ 13, 14 ʠ 15 ʥʘ ʨʠʩʫʥʢʝ 4). ʄʦʱʥʦʩʪʴ 

ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʩʪʠʣʘʶʱʠʭ ʥʘ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ ʚʳʩʦʪʘʤʠ 280-380 ʤ ʚʳʜʝʣʝʥʳ 

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, 

ʛʣʠʥ, ʜʦʣʦʤʠʪʦʚ ʠ ʤʝʨʛʝʣʝʡ, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ ʚʳʩʦʪʘʤʠ 180-240 ʤ ï 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʛʣʠʥ, 

ʤʝʨʛʝʣʝʡ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʲʝʤʢʠ ʚ ʢʘʯʝʩʪʚʝ ʵʣʶʚʠʘʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʝʨʭʥʠʝ ʤʘʣʦʤʦʱʥʳʝ ʜʠʩʧʝʨʩʥʳʝ ʟʦʥʳ 

ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ ʧʦ ʧʝʨʤʩʢʠʤ ʧʦʨʦʜʘʤ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʥʝ ʦʪʨʘʞʘʝʪ 

ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ. 
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ɺr ʚʦʜʳ ʧʦ ʧʝʨʚʦʡ ʛʣʘʚʝ 

1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʠʤʝʶʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʠ 

ʧʨʦʜʦʣʞʘʶʪ ʧʨʠʚʣʝʢʘʪʴ ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ. ʇʝʨʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʥʘʨʘʙʦʪʢʠ ʠ 

ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʷ ʥʘʯʘʣʠʩʴ ʚ 1950ï1980ʝ ʛʦʜʳ ʠ ʩʚʷʟʘʥʳ ʩ 

ʠʤʝʥʘʤʠ ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ɽ.ʄ. ʉʝʨʛʝʝʚ, ɹ.ɹ. ʇʦʣʳʥʦʚ, ɺ.ʊ. ʊʨʦʬʠʤʦʚ, ɻ.ɸ. 

ɻʦʣʦʜʢʦʚʩʢʘʷ, ʀ.ʀ. ɻʠʥʟʙʫʨʛ, ʃ.ɸ. ʗʨʛ, ʂ.ʀ. ʃʫʢʘʰʝʚ. ʆʩʥʦʚʥʳʤ ʧʦʩʳʣʦʤ 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʪʦ, ʯʪʦ ʩʪʨʦʝʥʠʝ ʠ ʩʦʩʪʘʚ ʛʨʫʥʪʦʚʳʭ ʪʦʣʱ, ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

2. ʇʝʨʚʳʝ ʩʭʝʤʳ ʨʘʩʯʣʝʥʝʥʠʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʟʦʥʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ɻ.ʉ. ɿʦʣʦʪʘʨʝʚʳʤ, ɺ.ɹ. ʐʚʝʮʦʤ, ʃ.ɸ. ʗʨʛ, ɹ.ɹ. ʇʦʣʳʚʘʥʦʚʳʤ, ʄ. ɺʘʨʛʘʩʦʤ, ʅ.ɺ. 

ʂʦʣʦʤʝʥʩʢʠʤ, ʕ.ɸ. ɼʞʘʚʘʭʠʰʚʠʣʠ, ɺ.ɼ. ʃʦʤʪʘʜʟʝ, ʀ.ʀ. ɻʠʥʟʙʫʨʛʦʤ, ɸ.ɺ. 

ɺʪʦʨʫʰʠʥʳʤ ʠ ʜʨʫʛʠʤʠ. ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʜʝʣʷʝʤʳʭ ʟʦʥ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʥʦʩʷʪ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʠ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʠ 

ʪʝʢʩʪʫʨʫ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʝʣʦʩʪʠ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

3. ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʣʶʚʠʘʣʴʥʳʭ ʩʚʷʟʘʥʳ ʩ 

ʠʤʝʥʘʤʠ ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ʌ.ʇ. ʉʘʚʘʨʝʥʩʢʠʡ, ʕ.ʈ. ʏʝʨʥʷʢ, ʅ.ɺ. ʂʦʣʦʤʝʥʩʢʠʡ, 

ɻ.ʉ. ɿʦʣʦʪʘʨʝʚ, ɺ.ɼ. ʃʦʤʪʘʜʟʝ, ʅ.ʅ. ʄʘʩʣʦʚ, ɺ.ɹ. ʐʚʝʮ, ʖ.ɼ. ʄʘʪʚʝʝʚ, ʃ.ɸ. ʗʨʛ, 

ɽ.ɻ. ʏʘʧʦʚʩʢʠʡ, ɽ.ɺ. ʉʝʨʛʝʝʚʘ, ɺ.ʇ. ʄʘʨʠʯʝʚ, ɻ.ʂ. ɹʦʥʜʘʨʠʢ, ɸ.ɻ. ɹʘʨʘʥʦʚʩʢʠʡ, 

ɺ.ʅ. ʐʠʨʦʢʦʚ, ʅ.ɸ. ʎʠʣʶʨʠʢ ʠ ʜʨʫʛʠʝ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʠ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ. 

4. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʥʘʧʨʘʚʣʝʥʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʠʟʫʯʝʥʠʝ ʣʠʙʦ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʦʚ, ʣʠʙʦ ʨʝʰʘʶʪ 

ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʨʘʙʦʪʳ ɸ.ɻ. ɹʘʨʘʥʦʚʩʢʦʛʦ, ʈ.ʂ. 

ʀʣʘʣʦʚʦʡ, ʅ.ʄ. ʂʦʥʝ ɸʤʙʝʥʴʷʥ ʠ ʜʨ. ʟʘʥʠʤʘʶʪʩʷ ʠʟʫʯʝʥʠʝʤ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʙʣʘʩʪʷʭ, ʘ ʨʘʙʦʪʳ ɸ.ɸ. ʉʘʬʨʦʥʦʚʦʡ, ʈ.ʄ. ʂʘʨʠʤʦʚʘ, ʈ.ʉ. 

ʉʤʠʨʥʦʚʘ, ɺ.ʆ. ɻʦʨʦʜʥʠʯʝʥʢʦ, ɽ.ʅ. ʉʳʯʢʠʥʘ, ɸ.ʅ. ɻʘʣʢʠʥʘ, ɼ.ʄ. ʐʝʩʪʝʨʥʝʚʘ, 
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ʉ.ɸ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ʆ.ʄ. ɻʫʤʘʥ, ʀ.ɺ. ɸʙʘʪʫʨʦʚʦʡ, ʊ.ʉ. ɹʦʙʠʥʘ, ʃ.ɸ. ʉʪʦʨʦʞʝʥʢʦ 

ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʦʡ 

ʦʧʘʩʥʦʩʪʠ. 

5. ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥr ʝ ʥʘ ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʙʦʪ ɺ.ʌ. ɹʫʩʝʣʘ, ʈ.ʉ. ɿʠʘʥʛʠʨʦʚʘ ʠ 

ɺ.ʀ. ʂʘʰʠʨʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʣʠʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʜʠʩʧʝʨʩʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ. 

6. ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʷ ʩʚʷʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʭʝʤ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʠ ʥʘʧʨʘʚʣʝʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ. Derakhshan-Babaei, 

Nosrati, Tihomirov, Chistl, Sadough ʠ Egli, Meyer, Kuhwald, Petersen ʠ Duttman, 

ɸ.L. Little, P.G. Fookes ʠ ʜʨʫʛʠʝ, ʧʨʦʚʦʜʠʣʠ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʵʣʶʚʠʘʣʴʥʳʭ 

ʛʨʫʥʪʦʚ ʠ ʫʩʣʦʚʠʷʤʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. Xiaolidong, Cohen, Martin, McLaughlin, 

BradMurray, Ward, Flint ʠ Heffernan, ʬʦʢʫʩʠʨʦʚʘʣʠʩʴ ʥʘ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʧʘʩʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʚʝʪʨʠʚʘʥʠʝʤ ʛʨʫʥʪʦʚ. 

7. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ 

ʩʝʨʴʝʟʥʳʝ ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ. ʆʪʩʫʪʩʪʚʫʝʪ ʢʘʢ 

ʢʘʢʘʷ-ʣʠʙʦ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʵʣʶʚʠʘʣʴʥʳʭ 

ʛʨʫʥʪʦʚ, ʪʘʢ ʠ ʧʦʜʭʦʜ ʢ ʨʝʛʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʪʝʨʨʠʪʦʨʠʡ, ʩʣʦʞʝʥʥʳʭ ʵʣʶʚʠʘʣʴʥʳʤʠ ʛʨʫʥʪʘʤʠ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʷ ʤʝʨʳ 

ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

8. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʭʝʤʳ ʨʘʩʯʣʝʥʝʥʠ ̫ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ ʠʤʝʪʁ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ 

ʦʭʚʘʪʳʚʘʪʁ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʠ ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ ʥʝ ʤʦʞʝʪ 
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ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ.  

9. ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʚʩʝʤʠʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʳ ʜʣʷ ʧʨʦʬʠʣʝʡ 

ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʧʦʢʘ ʥʝ ʨʝʰʝʥʥʦʡ ʟʘʜʘʯʝʡ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ɿʝʤʣʠ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʠ ʨʝʛʠʦʥʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʠ ʪʨʘʜʠʮʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʨʫʥʪʦʚ. ʋʯʠʪʳʚʘʷ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʣʦʛʠʷ, 

ʢʣʠʤʘʪ, ʪʠʧ ʧʦʨʦʜ ʠ ʧʨʦʯʠʝ ʫʩʣʦʚʠʷ, ʟʘʨʦʞʜʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʠʣʠ ʤʝʩʪʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʩʭʝʤʳ ʜʣʷ ʧʨʦʬʠʣʝʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

10. ʀʟʫʯʝʥʠʝ ʵʣʶʚʠʘʣʴʥʳʭ ʛʨʫʥʪʦʚ ʧʨʦʰʣʦ ʜʣʠʪʝʣʴʥʳʡ ʧʫʪʴ ʦʪ 

ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʜʦ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʚʘʞʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʦʣʦʛʠʠ ʠ 

ʜʨʫʛʠʭ 
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ɻʃɸɺɸ 2. ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂɸʗ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɽʈʈʀʊʆʈʀʀ ɺʆʉʊʆʏʅʆɻʆ ɿɸʂɸʄʔʗ 

2.1. ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 1:200000 ʤʘʩʰʪʘʙʘ 

ʣʠʩʪʦʚ N-39-V, N-39-VI, N-39-XI, N-39-XII,  N-39-VII,  N-39-VIII . 

ʊʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʝ ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʫʯʘʩʪʢʠ ʩ 

ʧʨʝʚʳʰʝʥʠʝʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʜʦ 300ï330 ʤʝʪʨʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ 375 

ʤʝʪʨʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʢ ʶʛʫ ʦʪ ʛʦʨʦʜʘ ɹʫʛʫʣʴʤʳ, ʘ ʤʠʥʠʤʘʣʴʥʘʷ 53 ʤʝʪʨʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʠʥʫ ʨʝʢʠ ʂʘʤʳ. 

ʖʛʦ-ʚʦʩʪʦʢ ʊʘʪʘʨʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ 

ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ. ʈʝʢʠ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʪʝʢʘʶʪ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʤʝʩʪʥʦʩʪʠ. ʀʭ 

ʜʦʣʠʥʳ ʫʟʢʠʝ ʠ ʘʩʠʤʤʝʪʨʠʯʥʳʝ, ʦʙʨʘʟʫʶʪ ʣʫʛʦʚʳʝ ʧʦʡʤʳ, ʢʦʪʦʨʳʝ ʨʝʜʢʦ 

ʟʘʙʦʣʘʯʠʚʘʶʪʩʷ. ʈʫʩʣʘ ʨʝʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʚʠʣʠʩʪʳʤ ʪʝʯʝʥʠʝʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʜʦ 0,3 ʤ/ʩ, ʩʫʜʦʭʦʜʥʳʝ ʨʝʢʠ ʦʪʩʫʪʩʪʚʫʶʪ [37, 38]. 

ɻʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʦʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʨʝʣʴʝʬʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʥʪʦʚ, ʚʳʩʦʪʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪ.ʜ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʦʯʚʫ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʳʯʥʦ ʛʣʫʙʠʥʘʤʠ 1,5ï1,8 ʤ, 

ʣʠʰʴ ʚ ʦʩʦʙʝʥʥʦ ʩʫʨʦʚʳʝ ʤʘʣʦʩʥʝʞʥʳʝ ʟʠʤʳ ʧʨʦʤʝʨʟʘʥʠʝ ʜʦʩʪʠʛʘʝʪ 2,1 ʤ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʬʣʦʨʦʡ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ, ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠ ʜʨʫʛʠʤ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʝʚʝʨʥʫʶ ʧʦʥʠʞʝʥʥʫʶ (ʂʘʤʩʢʦ-ɹʝʣʴʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ) ʠ ʶʞʥʫʶ 

ʧʨʠʧʦʜʥʷʪʫʶ (ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʘʷ ʚʦʟʚʳʝhʥʥʦʩʪʴ) ʯʘʩʪʠ. ɻʨʘʥʠʮʘ 

ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʧʦ ʣʠʥʠʠ ɿʘʠʥʩʢ-ʄʫʩʣʶʤʦʚʦ. ʅʘ ʨʠʩʫʥʢʝ 2.1 

ʧʨʠʚʝʜʝʥʘ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʩ 

ʚʳʜʝʣʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʂʘʤʩʢʦ-

ɹʝʣʴʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 



43 
 

 
 

 
ʈʠʩʫʥʦʢ 2.1 ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ 
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ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ 

ʶʞʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ 

ʦʨʦʛʨʘʬʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ.  ʈʘʩʯʣʝʥʝʥʥʘʷ ʜʦʣʠʥʘʤʠ ʨʝʢ 

ʀʢ, ɿʘʡ, ʐʝʰʤʘ ʠ ʠʭ ʧʨʠʪʦʢʘʤʠ, ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʚ 300ï330 

ʤ.  ʅʘʠʚʳʩʰʘʷ ʪʦʯʢʘ (375 ʤ) ʥʘʭʦʜʠʪʩʷ ʚ ʦʨʦʛʨʘʬʠʯʝʩʢʦʤ ʫʟʣʝ ʠʩʪʦʢʦʚ ʨʝʢ 

ɼʳʤʢʠ, ʊʫʤʙʘʨʣʠʥʢʠ ʠ ʉʫʣʳ. 

ɼʣʷ ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʘ ʠʥʪʝʥʩʠʚʥʦʝ 

ʵʨʦʟʠʦʥʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ, ʧʨʠʧʦʜʥʷʪʦʩʪʴ ʠ ʩʪʫʧʝʥʯʘʪʦʩʪʴ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʪʝʨʨʘʩ ʥʘ ʩʢʣʦʥʘʭ, ʠhʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʷʚʣʷʝʪʩʷ 

ʩʪʫʧʝʥʯʘʪʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʢʪʦʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʵʪʘʧʘʤʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ.  ʃʦʢʘʣʴʥʦ ʵʪʠ ʩʪʫʧʝʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʧʣʘʩʪʘʤʠ 

ʧʨʦʯʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ (ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ), ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ 

ʙʨʦʥʠʨʦʚʘʥʥʳʤʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚʩʝ ʪʨʠ 

ʨʝʛʠʦʥʘʣʴʥʦ ʨʘʟʚʠʪʳʝ ʚ ɿʘʢʘʤʴʝ ʩʪʫʧʝʥʠ ʨʝʣʴʝʬʘ [48ï50] ï ʚʳʩʦʢʦʝ (ʚʝʨʭʥʝʝ), 

ʩʨʝʜʥʝʝ ʠ ʥʠʞʥʝʝ ʧʣʘʪʦ (ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ) (ʨʠʩʫʥʦʢ 2.2).  

ɺʳʩʦʢʦʝ ʧʣʘʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʪʫʧʝʥʴʶ, ʨʘʟʚʠʪʦʡ 

ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ 280ï375 ʤ. ɺʳʩʦʢʦʝ ʧʣʘʪʦ ʦʪʣʠʯʘʝʪʩʷ ʚʝʩʴʤʘ ʧʣʦʩʢʠʤʠ, 

ʚʳʨʦʚʥʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʥʝʙʦʣʴʰʦʡ ʰʠʨʠʥʳ, ʨʘʟʜʝʣʝʥʥʳʤʠ ʛʫʩʪʦʡ ʩʝʪʴʶ 

ʨʝʯʥʳʭ ʜʦʣʠʥ. ʆʥʠ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪʩʷ "ʩʳʨʪʘʤʠ". 
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ʈʠʩʫʥʦʢ 2.2. ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ ʩʢʣʦʥʦʚ ʨ. ʀʢ 

(1 ï ʠʟʚʝʩʪʥʷʢ, 2- ʜʦʣʦʤʠʪ, 3 ï ʧʝʩʯʘʥʠʢ, 4 ï ʩʫʧʝʩʴ, 5 ï ʧʝʩʦʢ, 6 ï ʛʨʘʚʠʡ, 7 ï ʛʣʠʥʘ) 

ɸʨʝʘʣʳ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʧʣʘʪʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ 

ʫʯʘʩʪʢʘʤ ʤʝʞʜʫ ʣʝʚʳʤʠ ʧʨʠʪʦʢʘʤʠ ʨ. ʀʢ (ʨʝʢʠ ɼʳʤʢʘ, ʂʘʥʜʳʟ, ʖʪʘʟʘ, ʉʪʝʨʣʷ) 

ʠ ʧʨʘʚʳʤʠ ʧʨʠʪʦʢʘʤʠ ʨ. ɿʘʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʉʪʝʧʥʳʤ ɿʘʝʤ (ʨʝʢʠ ʗʤʘʰʢʘ, ʋʨʩʘʣʘ, 

ʃʝʩʥʦʡ ɿʘʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʢ ʤʝʞʜʫʨʝʯʴʷʤ ʉʪʝʧʥʦʛʦ ɿʘʷ - ʃʝʩʥʦʡ ʐʝʰʤʳ, ʂʫʚʘʢʘ 

- ʂʠʯʫʷ.  ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʦʢʘʟʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʨʝʜʥʝʛʦ ʧʣʘʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʣʦʢʘʣʠʟʫʷʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʜʦʣʴ ʜʦʣʠʥ ʦʩʥʦʚʥʳʭ ʨʝʢ ʠ ʠʭ 

ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʨʝʣʴʝʬʘ ʟʘʥʠʤʘʝʪ 

ʜʠʘʧʘʟʦʥ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 200ï240 ʤ, ʤʝʩʪʘʤʠ ʦʧʫʩʢʘʷʩʴ ʜʦ 180 ʤ.  ʅʘʠʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʳʝ ʫʯʘʩʪʢʠ ʩʨʝʜʥʝʛʦ ʧʣʘʪʦ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʂʘʥʜʳʟ, 

ʄʝʣʣʷ, ʄʝʥʟʝʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʉʪʝʧʥʦʡ ɿʘʡ. 

ʄʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʩʨʝʜʥʠʤ ʧʣʘʪʦ ʠʥʦʛʜʘ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ ʚʳʨʘʞʝʥ 

ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʫʩʪʫʧ ʚʳʩʦʪʦʡ 40ï60 ʤ ʠ ʢʨʫʪʠʟʥʦʡ 10ï15Á, ʥʦ ʯʘʱʝ ʚʩʝʛʦ 

ʧʝʨʝʭʦʜʳ ʠʤʝʶʪ ʙʦʣʝʝ ʧʣʘʚʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʜʝʣʝʥʥʳʝ ʜʚʘ ʷʨʫʩʘ ʨʝʣʴʝʬʘ 

ʷʚʣʷʶʪʩʷ ʜʝʥʫʜʘʮʠʦʥʥʳʤʠ, ʩʨʝʟʘʶʱʠʤʠ ʧʦʜ ʦʜʠʥ ʫʨʦʚʝʥʴ ʨʘʟʣʠʯʥʳʝ ʩʣʦʠ 

ʧʦʨʦʜ ʫʨʞʫʤʩʢʦʛʦ ʠ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʦʚ ʚʝʨʭʥʝʡ ʧʝʨʤʠ.  
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ɹʘʚʣʠʥʩʢʠʡ ʨʘʡʦʥ  ʖʪʘʟʠʥʩʢʠʡ ʨʘʡʦʥ 

  
ɹʫʛʫʣʴʤʠʥʩʢʠʡ ʨʘʡʦʥ ɸʣʴʤʝʪʴʝʚʩʢʠʡ ʨʘʡʦʥ 

  
ɸʟʥʘʢʘʝʚʩʢʠʡ ʨʘʡʦʥ ʃʝʥʠʥʦʛʦʨʩʢʠʡ ʨʘʡʦʥ 

  

ɿʘʠʥʩʢʠʡ ʨʘʡʦʥ ʉʘʨʤʘʥʦʚʩʢʠʡ ʨʘʡʦʥ 

  

ʈʠʩʫʥʦʢ 2.3. ʃʘʥʜʰʘʬʪ ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 
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ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʟʥʘʶʪ ʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʝʛʦ ʧʣʘʪʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʘʭ (ʥʘ ʇʨʠʚʦʣʞʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ) ʵʪʦʪ ʫʨʦʚʝʥʴ ʩʨʝʟʘʝʪ ʧʦʨʦʜʳ ʚʧʣʦʪʴ ʜʦ ʵʦʮʝʥʘ ʠ ʦʣʠʛʦʮʝʥʘ 

(ɸ.ʇ. ɼʝʜʢʦʚ, 1976, ɸ.ʇ. ʈʦʞʜʝʩʪʚʝʥʩʢʠʡ, 1971). 

ʉʨʝʜʥʠʡ ʷʨʫʩ ʨʝʣʴʝʬʘ ʦʙʨʘʟʦʚʘʣʩʷ ʟʘ ʩʯʝʪ ʨʘʟʨʫʰʝʥʠʷ ʚʝʨʭʥʝʛʦ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʥʮʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʨʝʜʥʝʛʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʣʝʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʵʪʦʛʦ ʧʣʘʪʦ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʡ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʰʣʦ ʧʫʪʝʤ ʧʝʜʠʧʣʘʥʘʮʠʠ, ʪ.ʝ. 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʦʪʩʪʫʧʘʥʠʷ ʫʩʪʫʧʘ, ʦʪʜʝʣʷʶʱʝʛʦ ʩʨʝʜʥʝʝ ʧʣʘʪʦ ʦʪ ʚʝʨʭʥʝʛʦ. ʅʘ 

ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 200-ʤʝʪʨʦʚʦʛʦ ʧʣʘʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʟʜʥʠʤ ʧʣʠʦʮʝʥʦʤ. 

ʅʠʞʥʝʝ ʧʣʘʪʦ ʧʨʠʙʣʠʞʝʥʦ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ʂʘʤʘ, ʀʢ, ɹʝʣʘʷ. ɽʝ ʘʙʩʦʣʶʪʥʳʝ 

ʚʳʩʦʪʳ ʩʦʩʪʘʚʣʷʶʪ 150ï180 ʤ. ʆʪ ʩʨʝʜʥʝʛʦ ʧʣʘʪʦ ʵʪʦʪ ʫʨʦʚʝʥʴ ʦʪʜʝʣʷʝʪʩʷ ʩʣʘʙʦ, 

ʧʝʨʝʭʦʜʳ ʯʘʱʝ ʚʩʝʛʦ ʧʣʘʚʥʳʝ, ʥʝʟʘʤʝʪʥʳʝ. ʅʠʞʥʝʝ ʧʣʘʪʦ ʩʨʝʟʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʩʣʦʠ ʧʦʨʦʜ ʚʝʨʭʥʝʡ ʧʝʨʤʠ ʠ ʧʣʠʦʮʝʥʘ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʝʪ ʝʛʦ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ, ʚ ʩʚʷʟʠ ʩ ʦʙʱʠʤ ʫʢʣʦʥʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʨ. ʂʘʤʝ, ʧʣʘʪʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ ʩʤʝʥʷʝʪʩʷ ʧʦʣʦʛʦ-

ʭʦʣʤʠʩʪʳʤ, ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʣʘʚʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ 

ʨʝʣʴʝʬʘ, ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʜʥʠʱʘ ʮʠʨʢʦʦʙʨʘʟʥʳʭ 

ʟʘʤʢʥʫʪʳʭ ʧʦʥʠʞʝʥʠʡ (ʨʠʩʫʥʦʢ 2.4). ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʟʜʝʩʴ 

ʨʘʩʧʦʣʦʞʝʥʘ ʂʘʤʩʢʦ-ɹʝʣʴʩʢʘʷ ʥʠʟʠʥʘ [26]. 

ʕʪʘ ʯʘʩʪʴ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʘʤʠ ʜʦ 200 ʤ. ʂ ʜʦʣʠʥʝ ʂʘʤʳ ʠʜʝʪ 

ʧʦʣʦʛʠʡ ʩʢʣʦʥ, ʢʦʪʦʨʳʡ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʷʩʥʦ ʚʳʨʘʞʝʥʥʳʤ ʫʩʪʫʧʦʤ. ʀʟ ʚʝʨʭʥʠʭ 

ʪʝʨʨʘʩ ʚ ʜʦʣʠʥʝ ʨ. ʂʘʤʳ ʧʦʯʪʠ ʚʩʝʛʜʘ ʷʩʥʦ ʚʳʨʘʞʝʥʘ ʠ ʜʦʩʪʠʛʘʝʪ ʰʠʨʠʥʳ ʚ 

ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ ʪʨʝʪʴʷ. ʅʘʣʠʯʠʝ ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʪʝʨʨʘʩ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʨʘʡʦʥʝ ʨʝʯʥʳʭ ʜʦʣʠʥ ʀʢʘ ʠ ɿʘʷ. 
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ʄʝʥʟʝʣʠʥʩʢʠʡ ʨʘʡʦʥ ɸʢʪʘʥʳʰʩʢʠʡ ʨʘʡʦʥ 

  
ʄʫʩʣʶʤʦʚʩʢʠʡ ʨʘʡʦʥ 

 

ʈʠʩʫʥʦʢ 2.4. ʃʘʥʜʰʘʬʪ ʂʘʤʩʢʦ-ɹʝʣʴʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ: 

ɸʂʂʋʄʋʃʗʊʀɺʅʓʁ ʈɽʃʔɽʌ 

ɸʢʢʫʤʫʣʷʪʠʚʥʳʡ ʨʝʣʴʝʬ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʨʠʝʡ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ, ʤʘʨʢʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʬʣʶʚʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʣʦʮʝʥʦʚʦʡ ʧʦʡʤʦʡ. ʇʦʩʣʝ ʨʝʛʨʝʩʩʠʠ 

ʘʢʯʘʛʳʣʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʵʦʧʣʝʡʩʪʦʮʝʥʝ ʫʩʪʘʥʦʚʠʣʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʩ 

ʥʝʛʣʫʙʦʢʦʡ ʚʨʝʟʘʥʥʦʡ ʛʠʜʨʦʩʝʪʴʶ. 

ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʨʨʘʩ ʩʣʝʜʫʶʱʘʷ. 

ʇʷʪʘʷ (ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʘʷ). ʈʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʘʭ 100ï145 ʤ. ʀʤʝʝʪ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʚʠʪʠʷ 

ʧʘʣʝʦʜʦʣʠʥ ʨʝʢ ʐʝʰʤʘ ʠ ʉʪʝʧʥʦʡ ɿʘʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʧʣʠʦʮʝʥʝ. ʐʠʨʠʥʘ 

ʪʝʨʨʘʩʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 1,5 ʢʤ, ʘ ʝʝ ʧʦʜʦʰʚʘ ʚʩʢʨʳʚʘʝʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʳʭ 

ʦʪʤʝʪʢʘʭ 90ï130 ʤ. 

ʏʝʪʚʝʨʪʘʷ (ʨʘʥʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʘʷ). ʈʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʘʭ 100ï120 ʤ, 

ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ (14 ʢʤ) ʠ ʰʠʨʠʥʫ (ʜʦ 3 ʢʤ). ʇʝʨʝʢʨʳʪʘ 
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ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ ʩʢʣʦʥʦʚʦʡ ʜʝʥʫʜʘʮʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ. 

ʊʨʝʪʴʷ (ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʘʷ). ʉʦʭʨʘʥʠʣʘʩʴ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʩʣʘʙʦ 

ʚʳʨʘʞʝʥʘ ʚ ʨʝʣʴʝʬʝ.  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ï 30ï35 ʤ. ʊʘʢʞʝ ʧʝʨʝʢʨʳʪʘ 

ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʨʘʩʯʣʝʥʝʥʘ ʦʚʨʘʛʘʤʠ. 

ɺʪʦʨʘʷ (ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʘʷ). ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʛʣʘʞʝʥʥʳʤ 

ʫʩʪʫʧʦʤ ʠ ʩʣʘʙʳʤ ʥʘʢʣʦʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʚʩʝʤʝʩʪʥʦ ʧʝʨʝʢʨʳʪʘ 

ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʚʦʟʨʘʩʪ ï ʤʠʢʫʣʠʥʩʢʦ-ʢʘʣʠʥʠʥʩʢʦʝ ʤʝʞʣʝʜʥʠʢʦʚʴʝ. 

ʇʝʨʚʘʷ (ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʘʷ). ʊʘʢʞʝ ʠʤʝʝʪ ʬʨʘʛʤʝʥʪʘʨʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʍʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʚ ʨʝʣʴʝʬʝ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ï 4ï5 ʤ. ʀʤʝʝʪ ʯʝʪʢʠʡ ʪʳʣʦʚʦʡ ʰʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʚʦʟʨʘʩʪ ï ʤʦʥʯʘʣʦʚʩʢʦ-ʦʩʪʘʰʢʦʚʩʢʠʡ ʤʝʞʣʝʜʥʠʢʦʚʴʝ. 

ɸʢʢʫʤʫʣʷʪʠʚʥʘʷ ʧʦʡʤʘ ʠ ʨʫʩʣʘ ʚʩʝʭ ʨʝʢ ʨʘʡʦʥʘ ʩʣʦʞʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 25 ʤ ʥʘ ʢʨʫʧʥʳʭ ʨʝʢʘʭ ʠ ʜʦ 

16 ʤʝʪʨʦʚ ʥʘ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ. ʇʦʜʩʪʠʣʘʶʱʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ 

ʥʝʦʛʝʥʦʚʳʝ ʧʝʩʢʠ ʠ ʛʣʠʥ.r 

ʕʈʆɿʀʆʅʅʆ - ɸʂʂʋʄʋʃʗʊʀɺʅʓʁ ʈɽʃʔɽʌ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʦʡ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʩʚʷʟʘʥʦ ʩ ʟʘʣʦʞʝʥʠʝʤ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʘʢʠʭ ʨʝʢ, ʢʘʢ ʂʠʯʫʡ, ʐʝʰʤʘ ʠ ɹʦʣʴʰʘʷ ʉʫʣʴʯʘ. ʂʣʶʯʝʚʳʤʠ 

ʵʪʘʧʘʤʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ. 

ɸ. ʕʪʘʧ ʧʣʠʦʮʝʥ-ʨʘʥʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʧʘʣʝʦʨʝʯʥʦʡ ʩʝʪʠ 

¶ ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ: ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʜ ʘʢʯʘʛʳʣʴʩʢʠʤʠ ʠ 

ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

¶ ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʛʣʫʙʠʥʘ ʚʨʝʟʘ ʜʦ 200 ʤ, ʰʠʨʠʥʘ 0,7ï

8 ʢʤ. ʇʨʦʬʠʣʴ ʧʦʧʝʨʝʯʥʳʡ ʢʘʥʴʦʥʦʦʙʨʘʟʥʳʡ, ʯʘʩʪʦ ʘʩʠʤʤʝʪʨʠʯʥʳʡ. 

ʋʢʣʦʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ (0,8ï2,0 ʤ/ʢʤ), ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʢ ʚ 5ï10 ʨʘʟ. 
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¶ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ: ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʧʘʣʝʦʜʦʣʠʥ ʚʣʝʚʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʨʫʩʝʣ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʀʩʪʦʢʠ ʧʘʣʝʦʨʝʢ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ɹʫʛʫʣʴʤʠʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

ɹ. ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʠ ʵʢʟʦʛʝʥʥʳʡ ʬʘʢʪʦʨʳ ʚ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ 

¶ ɸʢʯʘʛʳʣʴʩʢʠʡ ʚʝʢ (ʧʣʠʦʮʝʥ): ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʘʢʪʠʚʥʦʡ 

ʘʢʢʫʤʫʣʷʮʠʝʡ ʦʩʘʜʢʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʨʝʣʴʝʬʘ ʠ 

ʟʘʭʦʨʦʥʝʥʠʝ ʧʣʠʦʮʝʥʦʚʦʡ ʧʘʣʝʦʨʝʯʥʦʡ ʩʝʪʠ. 

¶ ʈʘʥʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ: ʥʘ ʬʦʥʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʦʰʣʦ ʩʤʝʱʝʥʠʝ ʨʫʩʣʘ ʨ. ʐʝʰʤʘ ʢ ʚʦʩʪʦʢʫ, 

ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʥʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʧʝʨʝʫʛʣʫʙʣʝʥʠʝ, 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʝ ʧʦ ʨ. ʐʝʰʤʘ ʥʘ 14 ʢʤ ʠ ʟʘʧʦʣʥʝʥʥʦʝ ʤʫʯʢʘʧʩʢʦ-

ʦʢʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɼʥʦ ʧʝʨʝʫʛʣʫʙʣʝʥʠʷ ʚʨʝʟʘʥʦ ʚ ʧʝʨʤʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 10ï15 ʤ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʝʟʘ ʨ. 

ʐʝʰʤʘ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʣʝʦʨʝʣʴʝʬʘ ʠ ʜʠʥʘʤʠʢʠ ʨʝʯʥʦʡ ʩʝʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. 

ɺʳʷʚʣʝʥʥʘʷ ʤʥʦʛʦʵʪʘʧʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʦʞʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʥʝʦʛʝʥʝ-

ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. 

ʕʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʜʦʣʠʥʘʭ ʨʝʢ 

ʨʝʛʠʦʥʘ, ʩʣʦʞʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ 

ʦʪ 9 ʜʦ 22 ʤ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʣʣʶʚʠʡ ʠʤʝʝʪ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʳʭ ʜʚʫʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ. 

ɺ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ʧʦʜʦʰʚʘ ʘʣʣʶʚʠʷ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 5ï13 ʤ ʦʪ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʞʝʥʥʦʛʦ ʫʨʝʟʘ ʚʦʜʳ, ʘ ʢʨʦʚʣʷ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ 8ï12 ʤ ʚʳʰʝ ʥʝʛʦ 

[82].  ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʛʘʝʪ 14ï22 ʤ. ɺ ʜʦʣʠʥʘʭ 

ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ ʤʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 9ï18 ʤ. 
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ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʤ ʬʫʥʜʘʤʝʥʪʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝʦʛʝʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʦʪʣʦʞʝʥʠʷʤʠ 

ʢʘʟʘʥʩʢʦʛʦ ʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʦʚ ʩʨʝʜʥʝʡ ʧʝʨʤʠ. 

ʕʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʥʠʞʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʩʣʦʞʝʥʳ ʘʣʣʶʚʠʘʣʴʥʦ-

ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʯʝʪʚʝʨʪʦʡ ʠ ʪʨʝʪʴʝʡ 

ʪʝʨʨʘʩʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʚʳʩʦʪʘʤʠ 100ï140 ʤ, ʘ ʪʘʢʞʝ ʥʘ ʥʠʞʥʠʭ 

ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʤʘʣʳʭ ʨʝʢ ʚ ʪʦʤ ʞʝ ʚʳʩʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ [82]. ʆʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʤʝʰʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʙʨʘʟʦʚʘʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʨʝʯʥʳʭ ʠ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʘʷ ʠ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5 ʤʝʪʨʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʜʝʥʫʜʘʮʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. 

ʕʈʆɿʀʆʅʅʆ -ɼɽʅʋɼɸʎʀʆʅʅʓʁ ʈɽʃʔɽʌ 

ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʚʝʪʨʠʚʘʥʠʝ, ʵʨʦʟʠʷ ʠ ʩʦʣʠʬʣʶʢʮʠʷ: 

ɸ. ʉʨʝʜʥʝʤʠʦʮʝʥʦʚʘʷ ʜʝʥʫʜʘʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʳʝ 

ʚʳʩʦʪʳ 200ï280 ʤ. ʄʝʩʪʘʤʠ ʦʛʨʘʥʠʯʝʥʘ ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ 20ï30 ʤ, ʦʪʜʝʣʷʶʱʠʤ 

ʝʝ ʦʪ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʜʦʨʘʟʜʝʣʳ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ ʩʣʘʙʦ 

ʚʩʭʦʣʤʣʝʥʥʳʝ ʠʣʠ ʧʣʦʩʢʦʚʳʧʫʢʣʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʟʨʘʩʪ ʧʦʚʝʨʭʥʦʩʪʠ ï 

ʤʠʦʮʝʥʦʚʳʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʠʞʝ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ 

ʧʘʣʝʦʛʝʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʘ ʜʝʥʫʜʘʮʠʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʠʦʮʝʥʦʚʳʭ ʜʦʣʠʥ. 

ɹ. ʇʦʟʜʥʝʧʣʠʦʮʝʥ-ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʘʷ ʜʝʥʫʜʘʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʥʘ ʘʙʩʦʣʶʪʥʳʭ 

ʚʳʩʦʪʘʭ 140ï170 ʤ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʠʝ ʚʦʜʦʨʘʟʜʝʣʳ 

ʰʠʨʠʥʦʡ ʜʦ 10 ʢʤ, ʤʝʩʪʘʤʠ ʩʣʘʙʦ ʚʩʭʦʣʤʣʝʥʥʳʝ ʩ ʧʣʘʚʥʳʤ ʧʝʨʝʭʦʜʦʤ 

ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ ʩʢʣʦʥʳ [82]. 

ɺʦʟʨʘʩʪ ʧʦʚʝʨʭʥʦʩʪʠ - ʧʦʟʜʥʝʧʣʠʦʮʝʥʦʚʳʡ-ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ, ʯʪʦ 

ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʝʝ ʧʦʣʦʞʝʥʠʝʤ ʚ ʥʠʞʥʝʤ ʷʨʫʩʝ ʨʝʣʴʝʬʘ. 
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ɺʝʨʭʥʷʷ (ʧʘʣʝʦʛʝʥʦʚʘʷ) ʜʝʥʫʜʘʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʧʦʣʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʫʶʱʠʭ 

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʭʦʨʦʰʦ 

ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ 

ʩʚʦʝʤʫ ʧʦʣʦʞʝʥʠʶ ʚ ʨʝʣʴʝʬʝ, ʩʦʩʪʘʚʫ ʠ ʛʝʥʝʟʠʩʫ ʩʣʘʛʘʶʱʠʭ ʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʕʨʦʟʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ: 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪ 140ï190 ʤʝʪʨʦʚ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʤʳʚʘ (ʜʝʣʶʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ), ʩʥʦʩʘ 

ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʰʝʣʝʞʘʱʠʭ ʫʨʦʚʥʝʡ ʠ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʦʚ 

(ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ), ʘ ʪʘʢʞʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʨʦʟʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ʉʣʦʞʝʥʳ ʜʝʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ ʵʣʶʚʠʘʣʴʥʦ-

ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʙʣʦʢʘʤʠ, ʛʣʳʙʘʤʠ ʠ ʦʙʣʦʤʢʘʤʠ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ), ʘ ʪʘʢʞʝ ʱʝʙʥʠʩʪʦ-

ʩʫʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 3ï5 ʤ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʦʚ ʜʦ 10ï15 

ʤ. 

ʕʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʯʘʩʪʝʡ 

ʩʢʣʦʥʦʚ 

ʉʬʦʨʤʠʨʦʚʘʥʳ ʢʘʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʮʝʩʩʦʚ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʵʣʶʚʠʡ), ʪʘʢ ʠ ʩʢʣʦʥʦʚʦʛʦ ʩʤʳʚʘ (ʜʝʣʶʚʠʡ). ɸʙʩʦʣʶʪʥʳʝ 

ʚʳʩʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 200ï260 ʤʝʪʨʦʚ. ʉʣʦʞʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ (ʢʘʟʘʥʩʢʠʡ ʷʨʫʩ). ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 7ï9,5 ʤ (ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʶʚʠʘʣʴʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʦʜʦʨʘʟʜʝʣʦʚ). 

ʕʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʨʘʟʜʝʣʦʚ: 

ʉʬʦʨʤʠʨʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ 

ʚʝʨʭʥʝʛʦ ʧʣʘʪʦ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 280ï375 ʤʝʪʨʦʚ, ʩʨʝʜʥʝʛʦ ʧʣʘʪʦ ï 200ï240 
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ʤ, ʥʠʞʥʝʛʦ ʧʣʘʪʦ ï 140ï190 ʤʝʪʨʦʚ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ: 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʪʝʨʨʠʛʝʥʥʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ ʠʣʠ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ). ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʚʝʨʭʥʝʛʦ ʧʣʘʪʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 

ʠ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ 10 ʤ ʥʘ ʫʯʘʩʪʢʘʭ ʥʠʞʥʝʛʦ ʧʣʘʪʦ. ʇʦʜʩʪʠʣʘʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʫʨʞʫʤʩʢʦʛʦ ʠ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʦʚ ʩʨʝʜʥʝʡ ʧʝʨʤʠ.  
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2.2. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ɺʦʩʪʦʯʥʦʛʦ-ɿʘʢʘʤʴʷ ʩʣʦʞʝʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʫʨʞʫʤʩʢʦʛʦ ʷʨʫʩʘ ɹʠʘʨʤʠʡʩʢʦʛʦ ʦʪʜʝʣʘ 

ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʦʪʤʝʯʝʥʳ ʚʳʭʦʜʳ ʧʦʨʦʜ ʥʠʞʥʝʡ 

ʧʝʨʤʠ ʇʨʠʫʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʘ. ʉʨʝʜʠ ʥʠʞʥʝʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ: 

ʩʘʢʤʘʨʩʢʠʝ, ʘʨʪʠʥʩʢʠʝ ʠ ʢʫʥʛʫʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʚʝʨʭʥʠʡ ʦʪʜʝʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʫʬʠʤʩʢʠʤʠ, ʢʘʟʘʥʩʢʠʤʠ ʠ ʫʨʞʫʤʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ [29, 30, 105, 106, 108, 

112]. ʌʨʘʛʤʝʥʪ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.5. 

ʅʀɾʅʀʁ ʆʊɼɽʃ ʇɽʈʄʀ (ʇʈʀʋʈɸʃʔʉʂʆɻʆ ʆʊɼɽʃɸ) 

ɺ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ ʊʘʪʘʨʩʪʘʥʘ ʥʠʞʥʠʡ ʦʪʜʝʣ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʘʢʤʘʨʩʢʠʤ, ʘʨʪʠʥʩʢʠʤ ʠ ʢʫʥʛʫʨʩʢʠʤ ʷʨʫʩʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʜʚʘ 

ʧʦʩʣʝʜʥʠʭ ʥʝ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʉʘʢʤʘʨʩʢʠʡ ʷʨʫʩ. ʅʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʣʦʞʝʥʠʷ ʩʘʢʤʘʨʩʢʦʛʦ 

ʷʨʫʩʘ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʚʳʭʦʜ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʨʘʡʦʥʝ ʜ. ʂʘʨʢʘʣʠ, ʛʜʝ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʡ ʧʝʨʤʠ. ʂ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʚʳʭʦʜʫ 

ʧʨʠʫʨʦʯʝʥʳ ʦʪʣʦʞʝʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ ʩʚʝʪʣʦ-ʩʝʨʳʭ, ʤʝʩʪʘʤʠ ʦʢʨʝʤʥʝʣʳʭ ʩ 

ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʬʘʫʥʦʡ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʠʟʚʝʩʪʥʷʢʦʚ ʜʦʩʪʠʛʘʝʪ 

23ʤ. ʕʪʠ ʠʟʚʝʩʪʥʷʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʚʝʨʭʥʝʤʫ (ʩʪʝʨʣʠʪʘʤʘʢʩʢʦʤʫ) 

ʛʦʨʠʟʦʥʪʫ ʩʘʢʤʘʨʩʢʦʛʦ ʷʨʫʩʘ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠ ʦʪʣʦʞʝʥʠʷ 

ʧʦʚʩʶʜʫ ʚʩʢʨʳʪʳ ʣʠʰʴ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. 

ɸʨʪʠʥʩʢʠʡ ʷʨʫʩ. ɸʨʪʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʠʰʴ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ɿʘʧʘʜʥʝʝ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ 

ʄʝʥʟʝʣʠʥʩʢ-ʉʘʢʣʦʚ-ɹʘʰ -ɹʫʛʫʣʴʤʘ, ʘʨʪʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʘʢ ʢʘʢ 

ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳ ʚʦ ʚʨʝʤʷ ʧʨʝʜʢʫʥʛʫʨʩʢʦʛʦ ʧʝʨʝʨʳʚʘ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 41 ʤ.   
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ʈʠʩʫʥʦʢ 2.5. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʈʊ 

(ɺʳʨʝʟʢʘ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʊ.ʄʘʩʰʪʘʙ:1:700 000) 
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ʂʫʥʛʫʨʩʢʠʡ ʷʨʫʩ. ʆʪʣʦʞʝʥʠʷ ʷʨʫʩʘ ʠʤʝʶʪ ʨʘʟʚʠʪʠʝ ʣʠʰʴ ʥʘ ʢʨʘʡʥʝʤ 

ʚʦʩʪʦʢʝ ʊʘʪʘʨʩʪʘʥʘ. ɽʩʪʝʩʪʚʝʥʥʳʭ ʚʳʭʦʜʦʚ ʧʦʨʦʜ ʵʪʦʛʦ ʷʨʫʩʘ ʥʘ ʜʥʝʚʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʊʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʘʨʪʠʥʩʢʦʤ ʷʨʫʩʝ, ʥʘ 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʨʘʟʤʳʚʘ ʥʘ ʛʨʘʥʠʮʝ ʷʨʫʩʦʚ, ʫʢʘʟʳʚʘʷ ʥʘ ʧʝʨʝʨʳʚ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ. ɺ ʩʪʨʦʝʥʠʠ ʷʨʫʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ 

(ʜʦʣʦʤʠʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ), ʘ ʪʘʢʞʝ ʩʫʣʴʬʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʘʥʛʠʜʨʠʪʳ ʠ ʛʠʧʩʳ). 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ ʇɽʈʄʀ (ɹʀɸʈʄʀʁʉʂʆɻʆ ʆʊɼɽʃɸ) 

ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʬʠʤʩʢʠʡ, ʢʘʟʘʥʩʢʠʡ ʠ ʫʨʞʫʤʩʢʠʡ ʷʨʫʩʳ. 

ʋʬʠʤʩʢʠʡ ʷʨʫʩ. ɺʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ (ʂʘʤʘ, ʀʢ, ʉʪʝʧʥʦʡ ɿʘʡ, ɼʳʤʢʘ, ʖʪʘʟʘ, ʋʨʫʩʩʫ, ʉʶʥʴ [82]), ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʘʭ ʷʨʫʩ ʧʝʨʝʢʨʳʪ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʘ ʛʦʨʠʟʦʥʪʘ: 

ʉʦʣʠʢʘʤʩʢʠʡ ʛʦʨʠʟʦʥʪ (ʥʠʞʥʠʡ). ʀʤʝʝʪ ʤʦʱʥʦʩʪʴ ʦʪ 3 ʜʦ 45 ʤ, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʥʝʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʦ ʙʣʠʟʦʩʪʠ ʢ 

ʦʙʣʘʩʪʠ ʩʥʦʩʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʦʩʪʘʚ ʧʦʨʦʜ: ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ, 

ʤʝʨʛʝʣʠ, ʛʣʠʥʳ, ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʙʨʝʢʯʠʠ, ʘʥʛʠʜʨʠʪʳ ʠ ʛʠʧʩʳ.  

ʐʝʰʤʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ (ʚʝʨʭʥʠʡ). ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʠʪʤʠʯʥʳʤ 

ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ: ʧʝʩʯʘʥʠʢʠ, ʛʣʠʥʳ, 

ʘʣʝʚʨʦʣʠʪʳ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ. ʈʠʪʤʠʯʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʮʠʢʣʠʯʥʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʩʚʷʟʘʥʥʫʶ, ʥʘʧʨʠʤʝʨ, ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʠʣʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. 

ʂʘʟʘʥʩʢʠʡ ʷʨʫʩ. ʊʨʘʥʩʛʨʝʩʩʠʚʥʦ ʥʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʳ ʰʝʰʤʠʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʠ ʩʣʘʛʘʝʪ ʩʢʣʦʥʳ ʜʦʣʠʥ ʨʝʢ ʂʘʤʘ, ʀʢ, ʉʪʝʧʥʦʡ ɿʘʡ, ʄʝʥʟʝʣʷ ʠ ʠʭ 

ʚʦʜʦʨʘʟʜʝʣʳ. ɺ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʦʥ ʧʝʨʝʢʨʳʪ 

ʪʦʣʴʢʦ ʫʨʞʫʤʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʟʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʚ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ, ʢʘʟʘʥʩʢʠʡ ʷʨʫʩ ʨʘʟʤʳʪ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ. ʇʦ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠ ʧʘʣʝʦʬʘʫʥʠʩʪʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʟʘʥʩʢʠʡ ʷʨʫʩ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʧʦʜʲʷʨʫʩʘ ʥʠʞʥʠʡ ʠ 

ʚʝʨʭʥʠʡ [155]. 
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ʅʠʞʥʝʢʘʟʘʥʩʢʠʡ ʧʦʜʲʷʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 10 ʜʦ 

15 ʤ, ʥʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʝʝ ʣʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 90 ʤ.  

ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʦʱʥʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʨʝʛʠʦʥʘ ʚ ʪʦ ʚʨʝʤʷ. ɻʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʚʳʩʦʪʳ ʢʨʦʚʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

120 ʜʦ 190 ʤʝʪʨʦʚ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʩʨʝʟ, 

ʢʦʪʦʨʳʡ ʧʨʦʠʟʦʰʝʣ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʧʦʩʣʝ ʦʪʣʦʞʝʥʠʷ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʛʣʠʥ, 

ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʤʝʨʛʝʣʝʡ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʣʦʞʥʫʶ ʠʩʪʦʨʠʶ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʦʨʩʢʠʭ, ʧʨʠʙʨʝʞʥʦ-

ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ɺʝʨʭʥʝʢʘʟʘʥʩʢʠʡ ʧʦʜʲʷʨʫʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥ ʨʝʢ ʂʘʤʘ, 

ʉʪʝʧʥʦʡ ɿʘʡ, ʀʢ, ʉʶʥʴ ʠ ʉʪʷʨʣʝ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʨʘʩʥʦʮʚʝʪʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ. ʄʦʱʥʦʩʪʴ ʧʦʜʲʷʨʫʩʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 70 ʜʦ 180 ʤʝʪʨʦʚ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ʕʪʦ 

ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʩʥʦʩʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [82]. 

ʋʨʞʫʤʩʢʠʡ ʷʨʫʩ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʦʪʣʦʞʝʥʠʷ ʫʨʞʫʤʩʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʥʴʰʝ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʝʨʰʠʥʘʤ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʭʨʝʙʪʦʚ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʜʥʷʪʠʠ ʨʝʛʠʦʥʘ ʠ ʩʤʝʥʝ ʨʝʞʠʤʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʧʦʜʲʷʨʫʩʘ: ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʧʦʨʦʜ: ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʛʣʠʥ, ʤʝʨʛʝʣʝʡ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʜʦʣʦʤʠʪʦʚ [23]. ʊʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʦʞʥʫʶ ʠʩʪʦʨʠʶ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ, ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʠ 

ʤʦʨʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ. ʄʦʱʥʦʩʪʴ ʷʨʫʩʘ ʜʦʩʪʠʛʘʝʪ 106ï120 ʤ. 

ʂɸʁʅʆɿʆʁʉʂɸʗ ɻʈʋʇʇɸ 

ʂʘʡʥʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʊʘʪʘʨʩʪʘʥ. ɺ ʠʭ ʩʦʩʪʘʚʝ ʚʳʜʝʣʷʶʪ ʥʝʦʛʝʥʦʚʳʝ ʠ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.7. 
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ʅʝʦʛʝʥʦʚʘʷ ʩʠʩʪʝʤʘ. ʆʪʣʦʞʝʥʠʷ ʥʝʦʛʝʥʘ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ ʚʝʩʴʤʘ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ - 

ʧʣʠʦʮʝʥʘ. 

ʇʣʠʦʮʝʥ. ʇʣʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʷʨʫʩʘ ʩʣʘʛʘʶʪ ʧʘʣʝʦʚʨʝʟʳ ʨʝʢ ʂʘʤʘ, 

ʉʪʝʧʥʦʡ ɿʘʡ, ʀʢ, ʉʶʥʴ, ʉʪʷʨʣʝ ʠ ʜʨ. [82]. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʢʨʦʚʣʠ 

ʧʣʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 84,0ï160,0 ʤ. ʆʪʣʦʞʝʥʠʷ ʧʣʠʦʮʝʥʘ ʥʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʤʠ (ʧʝʨʚʳʝ ʤʝʪʨʳ, ʨʝʜʢʦ 

ï ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ) ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʧʣʠʦʮʝʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʩʫʛʣʠʥʢʦʚ, ʛʣʠʥ ʠ ʘʣʝʚʨʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʠ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ. 

ʏʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʚʳʜʝʣʷʶʪʩʷ 

ʦʪʣʦʞʝʥʠʷ ʪʨʝʭ ʨʘʟʜʝʣʦʚ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ: ʵʦʧʣʝʡʩʪʦʮʝʥʘ, 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ [66, 134]. 

ʅʘ ʨʠʩʫʥʢʘʭ 2.6 ʠ 2.7 ʧʦʢʘʟʘʥʳ ʩʭʝʤʘʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʠ ʢʘʨʪʘ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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.  

ʈʠʩʫʥʦʢ 2.7. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ (ʨʘʟʨʝʟ ʧʦ ʣʠʥʠʠ I ï II  

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.6. ʇʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʪʳ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʘʡʪʘ: 

https://karpinskyinstitute.ru/ru/info/ 

I 

II  
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ʕʦʧʣʝʡʩʪʦʮʝʥ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʘʤʠ ʚ ʜʦʣʠʥʘʭ. ʉʣʘʛʘʶʪ ʰʝʩʪʫʶ (ʚʳʩʦʢʫʶ) 

ʮʦʢʦʣʴʥʫʶ ʪʝʨʨʘʩʫ ʨʝʢ ʂʘʤʳ, ʉʪʝʧʥʦʛʦ ɿʘʷ, ʃʝʩʥʦʛʦ ɿʘʷ, ʄʝʥʟʝʣʠ, ʄʝʣʣʠ, ʀʢʘ 

ʠ ʠʭ ʧʨʠʪʦʢʦʚ. ɿʘʣʝʛʘʶʪ ʥʘ ʧʦʨʦʜʘʭ ʘʢʯʘʛʳʣʴʩʢʦʛʦ ʷʨʫʩʘ ʩ ʨʘʟʤʳʚʦʤ. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʟʦʰʣʦ 

ʚʨʝʟʘʥʠʝ ʨʝʯʥʦʡ ʩʝʪʠ, ʘ ʟʘʪʝʤ - ʥʘʢʦʧʣʝʥʠʝ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʘʣʣʶʚʠʷ. 

ʄʝʩʪʘʤʠ ʤʦʛʫʪ ʟʘʣʝʛʘʪʴ ʥʘ ʧʦʨʦʜʘʭ ʢʘʟʘʥʩʢʦʛʦ ʷʨʫʩʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʝ ʵʨʦʟʠʦʥʥʦʝ ʚʨʝʟʘʥʠʝ ʚ ʵʪʠʭ ʤʝʩʪʘʭ. 

ʅʝʦʧʣʝʡʩʪʦʮʝʥ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʛʦ, 

ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʟʚʝʥʴʝʚ, ʩʣʘʛʘʶʱʠʤʠ ʧʷʪʴ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ, ʠ 

ʧʦʢʨʦʚʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ ʚʦʟʨʘʩʪʘ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ 

ʩʢʣʦʥʘʭ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʧʦʣʦʛʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ. 

ʅʠʞʥʝʝ ʟʚʝʥʦ ʠ ʩʨʝʜʥʝʝ ʟʚʝʥʦ. ɺ ʩʦʩʪʘʚʝ ʟʚʝʥʘ ʚʳʜʝʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ 

ʠʣʴʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʦʪʣʦʞʝʥʠʷ, ʫʩʣʦʚʥʦ ʩʦʧʦʩʪʘʚʣʷʝʤʳʝ ʩ ʤʫʯʢʘʧʩʢʦ-

ʦʢʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ. ʄʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʠʣʴʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʜʦʣʠʥʝ ʨ. 

ʉʪʝʧʥʦʡ ɿʘʡ ʜʦ 12,0 ʤ. ʋ ʤʫʯʢʘʧʩʢʦ-ʦʢʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʦʱʥʦʩʪʴ ʜʦ 22 ʤ. 

ʉʨʝʜʥʝʝ ʟʚʝʥʦ. ʂ ʩʨʝʜʥʝʤʫ ʧʣʝʡʩʪʦʮʝʥʫ ʦʪʥʝʩʝʥʳ ʦʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ 

ʪʨʝʪʴʶ ʠ ʯʝʪʚʝʨʪʫʶ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʣʦʚʥʦ, ʧʦʩʢʦʣʴʢʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʪʝʨʨʘʩʳ ʠʟ-ʟʘ 

ʤʦʱʥʦʛʦ ʯʝʭʣʘ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʩʢʣʦʥʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʘʙʦ. 

ɺ ʮʝʣʦʤ ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʦʣʱʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʣʣʶʚʠʷ, 

ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʚ ʧʝʨʝʛʣʷʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʂʘʤʘ, ɹʝʣʘʷ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. 

ʉʨʝʜʥʝʝ ʠ ʚʝʨʭʥʝʝ ʟʚʝʥʴʷ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʧʨʦʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʘʣʣʶʚʠʡ 

ʥʠʞʥʠʭ ʪʝʨʨʘʩ. 

ɻʦʣʦʮʝʥ. ɻʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ 

ʪʠʧʘʤʠ: 

1. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ: ʉʬʦʨʤʠʨʦʚʘʥʳ ʨʝʢʘʤʠ ʠ ʩʣʘʛʘʶʪ 

ʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ ʚʩʝʭ ʨʝʢ ʨʝʛʠʦʥʘ ʠ ʩʣʦʞʝʥʳ ʩʝʨʳʤʠ ʠ ʢʦʨʠʯʥʝʚʳʤʠ 
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ʢʚʘʨʮʝʚʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʦʙʣʦʤʢʘʤʠ ʤʝʩʪʥʳʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. 

ʄʦʱʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3 ʤ ʫ ʤʘʣʳʭ ʨʝʢ ʜʦ 10 ʤ ʫ ʢʨʫʧʥʳʭ. 

 2. ʇʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ: ʆʙʨʘʟʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʶʚʠʘʣʴʥʳʭ ʠ 

ʜʝʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʢʘʤʠ, 

ʩʫʧʝʩʷʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ. 
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2.3. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʜʣʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʢʘʜʘʩʪʨʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʣʠʩʪʦʚ V, VI, 

XI,  XII, XVII, XVIII ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦ-ʈʫʩʩʢʦʛʦ  ʩʣʦʞʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʧʣʘʩʪʦʚʳʭ ʠ ʙʣʦʢʦʚʦ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʂʘʤʩʢʦ-ɺʷʪʩʢʦʤʫ ʘʨʪʝʟʠʘʥʩʢʠʤ ʙʘʩʩʝʡʥʘʤ (ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ). 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʨʘʟʨʝʟʘ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 1993 ʛʦʜʫ ʩʚʦʜʥʦʡ ʣʝʛʝʥʜʦʡ ʉʨʝʜʥʝ-ɺʦʣʞʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:200000. 

ɺʳʜʝʣʝʥʥʳʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʧʦʢʘʟʘʥʳ ʥʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ (ʨʠʩʫʥʦʢ 2.8). ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ. 

ɺʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʠ ʢʦʤʧʣʝʢʩʳ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ 

ʚʦʜʦʦʙʤʝʥʘ. ʆʥʠ ʧʦʧʦʣʥʷʶʪʩʷ ʟʘ ʩʯʸʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʚʦʜ. ɺ ʧʨʝʜʝʣʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʪʦʢ ʚʦʜʳ ʠʟ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʚ ʥʠʞʥʠʝ. ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʚʦʜʘ ʤʦʞʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʚʚʝʨʭ ʠʟ ʥʠʞʥʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ [31, 32]. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʟʘʣʝʛʘʶʪ ʚ ʧʨʝʜʝʣʘʭ 4,8ï35,0 ʤ. 

ʏʘʩʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʪʠʧʘ 

"ʚʝʨʭʦʚʦʜʢʠ". ʈʝʞʠʤ "ʚʝʨʭʦʚʦʜʢʠ" ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʠʣʴʪʨʫʶʱʠʭʩʷ 

ʦʩʘʜʢʦʚ. ʄʦʱʥʦʩʪʴ ʚʦʜʦʥʦʩʥʳʭ ʛʨʫʥʪʦʚ ʥʝʚʝʣʠʢʘ ʠ ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ 1,0ï2,0 ʤ. 
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ʈʠʩʫʥʦʢ 2.8. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ 

(ʚr ʨʝʟʢʘ ʩ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʊ. ʄʘʩʰʪʘʙʘ 1:200 000, ʘʚʪʦʨʳ ɺʦʣʢʦʚʘ ʀ.ʇ, 

ɼʘʚʳʜʦʚ ʈ.ʅ). ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.9. ʈʘʟʨʝʟ ʧʦ ʣʠʥʠʠ ɸ ï ɹ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.10. 
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ʈʠʩʫʥʦʢ 2.9. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ 

(ʨʠʩʫʥʦʢ 2.8) 
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ʅʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʵʨʦʟʠʦʥʥʦ -ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ 

ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ: 

1. ʇʨʦʥʠʮʘʝʤʳʡ ʥʝʚʦʜʦʥʦʩʥʳʡ ʩʣʦʙʦʜʩʢʦʡ ʢʦʤʧʣʝʢʩ; 

2. ʇʨʦʥʠʮʘʝʤʘʷ ʣʦʢʘʣʴʥʦ-ʚʦʜʦʥʦʩʥʘʷ ʫʨʞʫʤʩʢʘʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ 

ʩʚʠʪʘ; 

3. ɺʦʜʦʥʦʩʥʘʷ ʚʝʨʭʥʝʢʘʟʘʥʩʢʘʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʩʚʠʪʘ; 

4. ɺʦʜʦʥʦʩʥʘʷ ʥʠʞʥʝʢʘʟʘʥʩʢʘʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʩʚʠʪʘ; 

5. ɺʦʜʦʥʦʩʥʳʡ ʰʝʰʤʠʥʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ;  

6. ɺʦʜʦʥʦʩʥʘʷ ʩʪʝʨʣʠʪʘʤʘʢʩʢʦ-ʩʦʣʠʢʘʤʩʢʘʷ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʝʨʠʷ. 

ʇʨʦʥʠʮʘʝʤʳʡ ʥʝʚʦʜʦʥʦʩʥʳʡ ʩʣʦʙʦʜʩʢʦʡ ʢʦʤʧʣʝʢʩ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ʦʩʪʘʥʮʝʚ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʝʜʩʪʘʚʣʝʥ 

ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʣʠʥʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʠʧʩʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. 

ʅʝ ʷʚʣʷʝʪʩʷ ʚʦʜʦʥʦʩʥʳʤ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʦʫʧʦʨʦʚ. 

ʇʨʦʥʠʮʘʝʤʘʷ ʣʦʢʘʣʴʥʦ-ʚʦʜʦʥʦʩʥʘʷ ʫʨʞʫʤʩʢʘʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ 

ʩʚʠʪʘ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʦʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ 

ʠʤʝʝʪ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʪʠʧ ʧʠʪʘʥʠʷ ʩ ʨʘʟʛʨʫʟʢʦʡ  ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ ʠʣʠ 

ʧʝʨʝʪʦʢʦʚ ʚ ʥʠʞʝʣʝʞʘʱʠʝ ʛʦʨʠʟʦʥʪʳ. ʄʦʱʥʦʩʪʴ ʚʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,5ï9,9 ʤ. ʊʠʧ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ - ʙʝʟʥʘʧʦʨʥʦ-

ʩʫʙʥʘʧʦʨʥʳʡ. ɺʝʣʠʯʠʥʳ ʥʘʧʦʨʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0,0 ʜʦ 15,0 ʤ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ: ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ, ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ, 

ʩʤʝʰʘʥʥʳʡ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 0,24ï1,2 ʤ/ʩʫʪ. 

ɺʦʜʦʥʦʩʥʘʷ ʚʝʨʭʥʝʢʘʟʘʥʩʢʘʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʩʚʠʪʘ. 

ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠʥʳ, 

ʤʝʨʛʝʣʠ, ʠʟʚʝʩʪʥʷʢʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʩʢʣʦʥʳ ʜʦʣʠʥ, 

ʯʘʩʪʦ ʧʝʨʝʢʨʳʪʘ ʫʨʞʫʤʩʢʦʡ ʩʚʠʪʦʡ. ʈʘʟʛʨʫʟʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ  ʧʘʣʝʦʚʨʝʟʳ, 

ʜʦʣʠʥʳ ʨʝʢ, ʨʫʯʴʝʚ ʠʣʠ ʧʫʪʝʤ ʧʝʨʝʪʦʢʘ ʚ ʥʠʞʥʝʢʘʟʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ: 1,4ï3,8 ʤ/ʩʫʪ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ: 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ, ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ, ʩʤʝʰʘʥʥʳʡ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 0,2ï1,0 ʛ/ʜʤ3. 
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ɺʦʜʦʥʦʩʥʘʷ ʥʠʞʥʝʢʘʟʘʥʩʢʘʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʩʚʠʪʘ. ʉʣʘʛʘʝʪʩʷ 

ʦʪʣʦʞʝʥʠʷʤʠ ʣʘʛʫʥʥʦ-ʤʦʨʩʢʠʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ 

(ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʝʩʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʤʝʨʛʝʣʠ, ʠʟʚʝʩʪʥʷʢʠ). ɺ ʢʘʯʝʩʪʚʝ ʚʦʜʦʫʧʦʨʦʚ 

ʚʳʩʪʫʧʘʶʪ ʧʣʦʪʥʳʝ ʛʣʠʥʳ ʠ ʘʣʝʚʨʦʣʠʪʳ. ɺʳʭʦʜʠʪ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʜʦʣʠʥʘʤ 

ʢʨʫʧʥʳʭ ʨʝʢ, ʧʝʨʝʢʨʳʪʘ ʚʝʨʭʥʝʢʘʟʘʥʩʢʦʡ ʩʚʠʪʦʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʠʧ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ: ʙʝʟʥʘʧʦʨʥʦ-ʥʘʧʦʨʥʳʡ, ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʥʘʧʦʨʘ ʩ 

ʛʣʫʙʠʥʦʡ. ʋʢʣʦʥʳ ʧʦʪʦʢʘ: 0,003ï0,1. ʂʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ: 1,1ï46,7 

ʤ/ʩʫʪ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜ: ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ, 

ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʡ, ʨʝʞʝ ʩʤʝʰʘʥʥʳʡ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ 3,5ï4,3 ʛ/ʜʤ3. 

ɺʦʜʦʥʦʩʥʳʡ ʰʝʰʤʠʥʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʨʝʜʩʪʘʚʣʝʥ 

ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʜʦʭʦʜʠʪ ʜʦ 62 ʤ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʬʠʣʴʪʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,6 ʜʦ 23,0 ʤ/ʩʫʪ. ʉʦʩʪʘʚ ʚʦʜ ʩʫʣʴʬʘʪʥʳʡ, 

ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ, ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ, 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ. 

ɺʦʜʦʥʦʩʥʘʷ ʩʪʝʨʣʠʪʘʤʘʢʩʢʦ-ʩʦʣʠʢʘʤʩʢʘʷ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʩʝʨʠʷ.  

ʀʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʷʚʣʷʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʳʝ ʧʨʦʩʣʦʡʢʠ ʠ ʣʠʥʟ rʢʘʨʙʦʥʘʪʥʳʭ ʠ ʨʝʞʝ ʩʫʣʴʬʘʪʥʳʭ 

ʧʦʨʦʜ. ɺʦʜʳ ʢʦʤʧʣʝʢʩʘ ʥʘʧʦʨʥʳʝ, ʥʘʧʦʨ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 200 ʤ. ʋʢʣʦʥʳ ʧʦʪʦʢʘ 

0,00008ï0,007. ʉʦʩʪʘʚ ʚʦʜ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʣʴʬʘʪʥʳʡ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʡ, 

ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʡ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʦʪ 1,5 ʜʦ 3,5 ʛ/ʜʤ3. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʬʠʣʴʪʨʘʮʠʠ 0,2ï37,2 ʤ/ʩʫʪ [23].  
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2.4. ʊʝʢʪʦʥʠʢʘ ʠ ʥʝʦʪʝʢʪʦʥʠʢʘ 

ɺ ʥʦʚʝʡʰʝʡ ʩʪʨʫʢʪʫʨʝ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʊʘʪʘʨʩʪʘʥʘ ʥʘʰʣʠ 

ʚʳʨʘʞʝʥʠʝ ʪʘʢʠʝ ʢʨʫʧʥʝʡʰʠʝ ʵʣʝʤʝʥʪʳ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʡ ʘʥʪʝʢʣʠʟʳ, ʢʘʢ 

ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ ʠ ɺʝʨʭʥʝʢʘʤʩʢʘʷ ʚʧʘʜʠʥʘ (ʈʠʩʫʥʦʢ 2.11). ɺ ʨʝʣʴʝʬʝ ʠʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʠ ʂʘʤʩʢʦ-ɹʝʣʴʩʢʘʷ 

ʥʠʟʤʝʥʥʦʩʪʴ. 

ʆʙʝ ʵʪʠ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʥʘ ʫʯʘʩʪʢʝ ɸʣʴʤʝʪʴʝʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʊʘʪʘʨʩʢʦʛʦ ʩʚʦʜʘ, ʢʦʪʦʨʳʡ ʚ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʠʩʧʳʪʘʣ ʧʦʜʥʷʪʠʝ ʩ ʩʫʤʤʘʨʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 550 

ʤʝʪʨʦʚ. ʂʘʤʩʢʦ-ɹʝʣʴʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɺʝʨʭʥʝʢʘʤʩʢʦʡ ʚʧʘʜʠʥʳ ʠ ʉʘʨʘʡʣʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʛʜʝ ʘʤʧʣʠʪʫʜʳ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ ʙʳʣʠ ʤʝʥʴʰʝ (ʜʦ 200 ʤʝʪʨʦʚ). ʉʦʚʨʝʤʝʥʥʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʶʛʦ-ʚʦʩʪʦʢʘ ʊʘʪʘʨʩʪʘʥʘ ʠ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʊ, ʢʦʪʦʨʳʡ 

ʚʦʙʨʘʣ ʚ ʩʝʙʷ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʵʧʦʭ, 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʘʣʴʧʠʡʩʢʠʡ ʮʠʢʣ ʪʝʢʪʦʛʝʥʝʟʘ [37]. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘ. ɼʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʬʠʢʝ ʩʪʨʘʪʠʛʨʘʬʠʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʠ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʚ ʥʘʣʠʯʠʠ ʭʘʨʘʢʪʝʨʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʜʝʬʦʨʤʘʮʠʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʩʩʠʚʦʚ, ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʦʚ. ʊʝʨʨʠʪʦʨʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ ʤʘʩʰʪʘʙʫ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʉʪʨʫʢʪʫʨʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʚ 

ʚʠʜʦʠʟʤʝʥʝʥʥʦʤ ʚʠʜʝ ʧʨʦʜʦʣʞʘʣʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ. 
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ʎʠʢʣʠʯʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʥʝʦʛʝʥʦʚʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʥʦʛʦʢʨʘʪʥʳʭ ʵʧʝʡʨʦʛʝʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʷʭ ʨʘʟʣʠʯʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ, ʟʥʘʢ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʜʚʠʞʝʥʠʡ ʤʝʥʷʝʪʩʷ: ʚ 

ʤʠʦʮʝʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʥʷʪʠʝ, ʚ ʧʣʠʦʮʝʥʝ ï ʦʧʫʩʢʘʥʠʝ, ʘ ʚ ʵʦʧʣʝʡʩʪʦʮʝʥʝ ʠ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ ï ʥʦʚʳʝ ʧʦʜʥʷʪʠʷ. 

ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ (ɸ) ï ʛʨʘʥʠʮʘ ʩʚʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʠʟʦʛʠʧʩʝ ʘʤʧʣʠʪʫʜ 

ʥʦʚʝʡʰʠʭ ʜʚʠʞʝʥʠʡ 300 ʤʝʪʨʦʚ ʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʥʪʫʨʘʤʠ ʬʫʥʜʘʤʝʥʪʘ, ʥʘʭʦʜʷ ʚ ʨʝʣʴʝʬʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʝʛʦ ʧʨʷʤʦʝ ʚʳʨʘʞʝʥʠʝ. ʂʘʢ ʥʦʚʝʡʰʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʘ, ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʦʥʮʝ ʦʣʠʛʦʮʝʥʦʚʦʡ ʠ ʥʘʯʘʣʝ 

ʤʠʦʮʝʥʦʚʦʡ ʵʧʦʭ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʦʥ ʥʘʯʘʣ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʚʦʜ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ ʪʨʝʪʴʝʛʦ 

ʧʦʨʷʜʢʘ. 

ɺʝʨʭʥʝʢʘʤʩʢʘʷ ʚʧʘʜʠʥʘ (ɹ) ï ʵʪʦ ʢʨʫʧʥʝʡʰʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʬʦʨʤʘ 

ʨʝʣʴʝʬʘ ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʡ ʘʥʪʝʢʣʠʟʳ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ʊʘʪʘʨʩʢʠʡ ʩʚʦʜ ʠ ʦʭʚʘʪʳʚʘʝʪ ʥʠʞʥʠʝ ʪʝʯʝʥʠʷ ʨʝʢ ʂʘʤʳ ʠ ɹʝʣʦʡ. ɺ ʧʨʝʜʝʣʘʭ 

ʊʘʪʘʨʩʪʘʥʘ ʥʘʭʦʜʠʪʩʷ ʣʠʰʴ ʢʨʘʡʥʷʷ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʵʪʦʡ ʜʝʧʨʝʩʩʠʠ. ʅʘ 

ʢʘʨʪʝ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʠʟʦʣʠʥʠʠ 280 ʤʝʪʨʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʘʤʧʣʠʪʫʜʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʶʪ 170ï180 

ʤʝʪʨʦʚ. ɻʨʘʥʠʮʘ ʚʧʘʜʠʥʳ ʬʠʢʩʠʨʫʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʚʳʨʘʞʝʥʳ ʚ ʥʦʚʝʡʰʝʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʘʥʦʤʘʣʴʥʳʤ ʩʛʫʱʝʥʠʝʤ 

ʠʟʦʣʠʥʠʡ. ɺ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʥʦʢʣʠʥʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ ʩʣʦʝʚ, 

ʧʘʜʘʶʱʠʭ ʥʘ ʚʦʩʪʦʢ. ʌʫʥʜʘʤʝʥʪ ʩʪʫʧʝʥʯʘʪʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʜʚʠʞʝʥʠʡ ʚ ʥʦʚʝʡʰʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚ 

ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʚʧʘʜʠʥʳ, ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʩ ʊʘʪʘʨʩʢʠʤ ʩʚʦʜʦʤ, ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʀʨʢʝʥʷʰ-

ɹʘʶʢʦʚʩʢʠʡ ʚʘʣ ʠ ʊʦʧʘʩʝʚʩʢʘʷ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʩʢʣʘʜʢʘ. 
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2.5. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʊʝʨʨʠʪʦʨʠʷ ʶʛʦ-ʚʦʩʪʦʢʘ ʊʘʪʘʨʩʪʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʦʙʨʘʟʠʝʤ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʚʨʘʞʥʘ ̫ʵʨʦʟʠ,̫ ʦʧʦʣʟʥʠ, ʢʘʨʩʪ, ʠ 

ʩʫʬʬʦʟʠʷ [119, 159, 164]. 

ʆʚʨʘʞʥʘʷ ʵʨʦʟʠʷ. ɹʫʛʫʣʴʤʠʥʩʢʦ-ɹʝʣʝʙʝʝʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʫʝʪ ʚ ʩʨʝʜʥʝʤ 0,1ï0,7 ʢʤ/ʢʤ2, ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʪʦʨʦʡ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʠʣʠʝ ʢʨʫʪʳʭ ʠ ʚʳʩʦʢʠʭ ʩʢʣʦʥʦʚ. ʄʝʥʝʝ ʠʟʨʝʟʘʥʥʦʡ ʦʢʘʟʘʣʘʩʴ 

ʂʘʤʩʢʦ-ɹʝʣʴʩʢʘʷ ʥʠʟʠʥʘ ʚ ʧʨʝʜʝʣʘʭ 0,025ï0,2 ʢʤ/ʢʤ2.ʉʨʝʜʥʷʷ ʛʫʩʪʦʪʘ ʜʣʷ ʩʝʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,54 ʢʤ/ʢʤ2. ʆʚʨʘʞʥʘʷ ʵʨʦʟʠʷ ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʩʢʣʦʥʦʚ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʦʚʨʘʛʠ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ ʩʫʛʣʠʥʢʘʭ, ʦʜʥʘʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ 

ʧʨʦʮʝʩʩʳ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ ʧʦ ʧʝʨʤʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ (ʨʠʩʫʥʦʢ 2.12). 

  

ʆʚʨʘʞʥʘʷ ʵʨʦʟʠʷ ʧʦ ʯʝʪʚʝʨʪʠʯʥʳʤ 

ʦʪʣʦʞʝʥʠʷʤ 

ʆʚʨʘʞʥʘʷ ʵʨʦʟʠʷ ʧʦ ʧʝʨʤʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ 

ʈʠʩʫʥʦʢ 2.12. ʇʨʦʮʝʩʩʳ ʦʚʨʘʞʥʦʡ ʵʨʦʟʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ 

ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ. ʆʧʦʣʟʥʠ ʧʨʠʫʨʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʢ ʢʨʫʪʳʤ ʩʢʣʦʥʘʤ 

ʨʝʯʥʳʭ ʜʦʣʠʥ ʩʝʚʝʨʥʦʡ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ [82]. ʅʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʝ 

ʦʧʦʣʟʥʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʜʦʣʠʥʳ ʨ. ɹʘʚʣʳ ʫ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ 

ʛ. ɹʘʚʣʳ, ʪʘʢ ʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʙʝʨʝʛʘʤ ʨ. ʐʝʰʤʘ. ʇʦ 

ʚʦʟʨʘʩʪʫ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʪʠʧʘ ʦʧʦʣʟʥʝʡ: ʤʦʣʦʜʳʝ ʠ ʩʪʘʨʳʝ (ʈʠʩʫʥʦʢ 2.13). 
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ʄʦʣʦʜʳʝ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ɼʨʝʚʥʠʝ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ 

ʈʠʩ.2.13. ʆʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ɿʘʢʘʤʴʷ 

ʄʦʣʦʜʳʝ ʦʧʦʣʟʥʠ ʥʘʠʙʦʣʝʝ ʧʦʜʚʠʞʥʳ ʠ ʠʤʝʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ 

ʦʧʦʣʟʥʝʚʳʝ ʵʣʝʤʝʥʪʳ (ʦʙʥʘʞʝʥʥʳʝ ʩʪʝʥʢʠ ʩʨʳʚʘ, ʤʘʩʩʫ ʩʚʝʞʠʭ ʦʙʨʫʰʝʥʠʡ, 

ʪʨʝʱʠʥ ʠ ʪ.ʜ.). ʉʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʦʧʦʣʟʥʠ-ʩʜʚʠʛʘ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ 

ʧʨʠʭʦʜʠʪʩʷ 37,6 %. ʏʫʪʴ ʨʝʞʝ, ʯʝʤ ʦʧʦʣʟʥʠ-ʩʜʚʠʛʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʦʣʟʥʠ-

ʦʧʣʳʚʠʥ rï 16,4 %. ʈʘʟʤʝʨʳ ʦʧʦʣʟʥʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ ï ʦʪ ʥʝʙʦʣʴʰʠʭ 

ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 20 ʤ, ʜʦ ʢʨʫʧʥʳʭ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80 ʤ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʠʤʝʶʪ ʩʪʘʨʳʝ ʦʧʦʣʟʥʠ, 

ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʥʘ ʩʢʣʦʥʘʭ ʩ ʫʢʣʦʥʘʤʠ ʦʪ 7 ʜʦ 32 ʛʨʘʜʫʩʦʚ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʫʬʬʦʟʠʦʥʥʳʝ ʠ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʬʦʨʤ 

ʢʘʨʩʪʘ ʩʚʷʟʘʥʦ ʩ ʥʠʩʭʦʜʷʱʠʤʠ ʪʦʢʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʚʤʳʚʘʥʠʝʤ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʧʝʨʤʩʢʠʭ, ʥʝʦʛʝʥʦʚʳʭ ʠ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʥʠʞʝʣʝʞʘʱʠʝ ʟʘʢʘʨʩʪʦʚʘʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʩʘʢʤʘʨʩʢʦʛʦ ʷʨʫʩʘ [63, 64, 65]. 
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ʆʧʠʩʘʥʠʝ ʨʝʣʴʝʬʘ ʤʝʞʜʫʨʝʯʴʷ ʄʝʥʟʝʣʷ ʠ ʄʝʣʣʷ ʷʨʢʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʜʠʥʘʤʠʢʫ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʨʝʚʥʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʨʳʭ 

ʧʨʦʚʘʣʴʥʳʭ ʬʦʨʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʈʘʥʛʘʟʘʨʩʢʠʡ ʫʯʘʩʪʦʢ 

ʄʝʥʟʝʣʷ-ʐʝʰʤʠʥʩʢʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ 

ʨʘʟʚʠʪʠʷ ʢʘʨʩʪʘ.  

ɺʥʫʰʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ï ʜʦ 60ï100 ʤ ʚ ʜʠʘʤʝʪʨʝ ʠ 16ï20 

ʤ ʛʣʫʙʠʥʦʡ ï ʧʦʜʯʝʨʢʠʚʘʶʪ ʤʘʩʰʪʘʙ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʪʝʨʝʩʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʬʦʨʤ: ʦʪ ʙʣʶʜʮʝʦʙʨʘʟʥʳʭ ʠ ʯʘʰʝʚʠʜʥʳʭ ʜʦ ʢʦʥʠʯʝʩʢʠʭ [82].  

ʇʨʠʤʝʨʳ ʢʨʫʧʥʳʭ ʢʘʨʩʪʦʚʳʭ ʧʨʦʚʘʣʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢʠ ʉʪʝʧʥʦʡ ɿʘʡ, 

ʪʘʢʠʭ ʢʘʢ ɸʢʪʘʰʩʢʠʡ ʧʨʦʚʘʣ (ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ 1939 ʛ) ʛʣʫʙʠʥʦʡ 40 ʤ ʠ 

ʜʠʘʤʝʪʨʦʤ 50 ʤ, ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʢʘʨʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʧʠʩʘʥʠʝ ʜʨʝʚʥʠʭ ʙʣʶʜʮʝʦʙʨʘʟʥʳʭ ʚʦʨʦʥʦʢ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɸʣʴʤʝʪʴʝʚʩʢʘ 

ʜʦʧʦʣʥʷʝʪ ʦʙʱʫʶ ʢʘʨʪʠʥʫ, ʧʦʢʘʟʳʚʘʷ, ʯʪʦ ʢʘʨʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚʣʠʷʣʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʨʩʪʘ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʀʢ ʠ ʝʸ ʧʨʠʪʦʢʦʚ (ʉʪʝʨʣʷ, 

ɹʘʚʣʠʥʢʘ, ʖʪʘʟʘ, ɼʳʤʢʘ, ʋʩʝʥʴ ʠ ʜʨ.), ʛʜʝ ʢʘʨʩʪʫʶʱʠʤʩʷ ʩʫʙʩʪʨʘʪʦʤ ʷʚʣʷʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʧʩʳ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ, ʦʙʲʷʩʥʷʝʪ ʦʙʠʣʠʝ ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ 

(ʨʠʩʫʥʦʢ 2.14). 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʤʦʣʦʜʳʭ, ʯʘʰʝʚʠʜʥʳʭ ʚʦʨʦʥʦʢ ʜʠʘʤʝʪʨʦʤ ʦʪ 2 ʜʦ 30 ʤ ʠ 

ʛʣʫʙʠʥʦʡ ʦʪ 0,5 ʜʦ 3,5 ʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʨʩʪʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʩʪʦʚʦʛʦ ʧʦʷʩʘ ʜʣʠʥʦʡ ʙʦʣʝʝ 20 ʢʤ ʠ 

ʰʠʨʠʥʦʡ 2ï6 ʢʤ ʚʜʦʣʴ ʪʝʨʨʘʩ ʧʦʜʯʝʨʢʠʚʘʝʪ ʤʘʩʰʪʘʙʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʣʠʯʠʝ ʩʚʝʞʠʭ ʧʨʦʚʘʣʦʚ ʩʣʫʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʨʩʪʦʚʳʭ ʷʚʣʝʥʠʡ. 
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ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʡ ʧʨʦʚʘʣ ʫ  ʧ. 

ʂʘʣʝʡʢʠʥʦ (ʙʘʩʩʝʡʥ ʨ. ʉʪʝʧʥʦʡ ɿʘʡ) 

ɸʣʴʤʝʪʴʝʚʩʢʠʡ ʨʘʡʦʥ 

ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʡ ʧʨʦʚʘʣ ʫ ʧ. ʂʟʳʣ-

ʗʨ (ʙʘʩʩʝʡʥ ʨ. ʀʢ) ɹʘʚʣʠʥʩʢʠʡ ʨʘʡʦʥ 

ʈʠʩʫʥʦʢ 2.14. ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ  

ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʂ ʜʨʝʚʥʠʤ ʧʦʥʠʞʝʥʠʷʤ ʧʨʠʫʨʦʯʝʥʳ ʦʟʝʨʘ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʚ ʧʣʘʥʝ 

ʜʦʩʪʠʛʘʶʪ 100 ʤ. ʀʟʚʝʩʪʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʢʘʨʩʪʦʚʳʭ ʧʝʱʝʨʘʭ, ʪʘʢʠʭ 

ʢʘʢ ʅʦʚʘʷ, ʃʝʜʷʥʘʷ ʠ ɺʦʜʥʘʷ ʩ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʜʦ 120 ʤ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʬʬʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ (ʨʠʩʫʥʦʢ 2.15). ʆʩʦʙʝʥʥʦ 

ʯʘʩʪʦ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ, ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʩʢʣʦʥʦʚ. 

  
ʉʫʬʬʦʟʠʦʥʥʳʝ ʚʦʨʦʥʢʠ ʥʘ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʦʜʦʨʘʟʜʝʣʦʚ 

(ʧ. ʂʫʜʘʰʝʚʦ ɹʫʛʫʣʴʤʠʥʩʢʠʡ ʨʘʡʦʥ) 

ʉʫʬʬʦʟʠʦʥʥʳʝ ʚʦʨʦʥʢʠ ʥʘ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʩʢʣʦʥʦʚ 

(ʧ. ʂʘʨʘʤʘʣʳ ɸʟʥʘʢʘʝʚʩʢʠʡ ʨʘʡʦʥ) 

ʈʠʩʫʥʦʢ 2.15. ʉʫʬʬʦʟʠʦʥʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 
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ʅʘ ʨʠʩʫʥʢʝ 2.16 ʧʨʠʚʝʜʝʥʳ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ ʬʦʨʤʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʩʢʦ-ɹʝʣʴʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

  

ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʘʷ ʚʦʨʦʥʢʘ ʫ 

ʧ.ʈʫʩʩʢʠʡ ʐʫʛʘʥ ʄʫʩʣʶʤʦʚʩʢʠʡ ʨʘʡʦʥ 

ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʘʷ ʚʦʨʦʥʢʘ  ʫ 

ʧ.ʇʦʢʨʦʚʢʘ ʄʫʩʣʶʤʦʚʩʢʠʡ ʨʘʡʦʥ 

  
ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʘʷ ʚʦʨʦʥʢʘ ʫ 

ʧ.ʉʪʘʨʘʷ ʄʘʪʚʝʝʚʢʘ ʄʝʥʟʝʣʠʥʩʢʠʡ 

ʨʘʡʦʥ 

ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʘʷ ʚʦʨʦʥʢʘ  ʫ 

ʧ.ʉʪʘʨʦʝ ʉʘʬʘʨʦʚʦ ɸʢʪʘʥʳʰʩʢʠʡ 

ʨʘʡʦʥ 

  

ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʘʷ ʚʦʨʦʥʢʘ ʫ 

ʧ.ʊʝʛʝʨʤʷʥʯʝ ʄʝʥʟʝʣʠʥʩʢʠʡ ʨʘʡʦʥ 

ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʘʷ ʚʦʨʦʥʢʘ  ʫ 

ʧ.ʋʩʳ ɸʢʪʘʰʩʢʠʡ ʨʘʡʦʥ 

 

ʈʠʩʫʥʦʢ 2.16. ʂʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ ʚʦʨʦʥʢʠ ʥʘ ʵʨʦʟʠʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʂʘʤʩʢʦ-ɹʝʣʴʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ 

  










































































































































































































































































































































































