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ɺɺɽɼɽʅʀɽ 

ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʀʨʢʫʪʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ ʥʘʯʘʣʦʩʴ ʚ 40-ʝ ʛʦʜʳ XX 

ʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʧʦʠʩʢʘʤʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʢʘʣʠʡʥʳʭ ʩʦʣʝʡ, ʬʦʩʬʦʨʠʪʦʚ. ʇʝʨʚʳʝ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʠ 

ʛʘʟʘ ʧʦʣʫʯʝʥʳ ʠʤʝʥʥʦ ʟʜʝʩʴ, ʚ ʧʨʝʜʝʣʘʭ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ. 

ʎʝʣʝʚʳʤ ʦʙʲʝʢʪʦʤ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ (ɻʈʈ) ʷʚʣʷʝʪʩʷ ʧʘʨʬʝʥʦʚʩʢʠʡ 

ʛʘʟʦʧʨʦʜʫʢʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ ʧʝʩʯʘʥʠʢʦʚ ʯʦʨʩʢʦʡ ʩʚʠʪʳ ʚʝʥʜʘ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʢʨʳʪʦ ʚ 1979 

ʛʦʜʫ ʩʢʚʘʞʠʥʦʡ 1-ɻʨʫʟʥʦʚʩʢʦʡ. ʄʘʩʰʪʘʙ ʵʪʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʧʦ ʟʘʧʘʩʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ-

ʛʠʛʘʥʪʘ ʩʪʘʣ ʷʩʝʥ ʛʦʨʘʟʜʦ ʧʦʟʞʝ, ʯʝʨʝʟ 30 ʣʝʪ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʧʣʦʱʘʜʴ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʣʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 7000 ʢʤ
2
. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʫʨʝʥʠʝ ʚʝʣʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʥʦʨʤʘʣʴʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʨʘʟʨʝʟʘ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ. ʆʜʥʘʢʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ 

ʧʦʢʘʟʘʣʠ ʚʝʩʴʤʘ ʩʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 

ʉʝʛʦʜʥʷ ʨʘʟʚʝʜʢʫ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʝʜʫʪ ʚ ʢʦʥʪʫʨʘʭ ʢʨʘʝʚʦʛʦ 

ʇʨʝʜʙʘʡʢʘʣʦ-ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ, ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ 

ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ [ʐʝʤʠʥ, 1988; ʄʠʛʫʨʩʢʠʡ, ʉʪʘʨʦʩʝʣʴʮʝʚ, 1989, 1997; ʉʤʝʪʘʥʠʥ, 2000; 

ʂʫʣʘʛʠʥ, 2011; ʄʦʜʝʣʠé, 2017], ʩʪʨʫʢʪʫʨʘʤʠ ʢʦʪʦʨʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ ʚ 

ʚʦʩʪʦʯʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʝʥʦ [ɿʘʤʘʨʘʝʚ, 1967; 

ʉʝʤʠʥʩʢʠʡ, ʉʘʥʢʦʚ ʠ ʜʨ., 2018, ʉʘʥʴʢʦʚ ʠ ʜʨ., 2017.]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʙʦʟʥʘʯʝʥʥʘʷ ʊʝʪʷʝʚʳʤ [1928], ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʉʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʩʢʣʘʜʯʘʪʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʶʛʘ ʉʠʙʠʨʩʢʠʡ ʧʣʘʪʬʦʨʤʳ ʠʟʫʯʘʣʠʩʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [ɸʣʝʢʩʘʥʜʨʦʚ, 

1989; ʂʘʨʘʩʝʚ, 1969; ʂʦʥʦʥʦʚ, 1960; ʄʠʛʫʨʩʢʠʡ, ʉʪʘʨʦʩʝʣʴʮʝʚ, 1989, ʜʨ]. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ [ʉʤʝʪʘʥʠʥ, 2000, ʉʠʟʳʭ, 2001, ʄʘʟʫʢʘʙʟʦʚ, 2003] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʣʘʜʯʘʪʦ-

ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʚʣʠʷʥʠʝʤ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʚʦʛʦ ʧʦʷʩʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʂʦʚʳʢʪʠʥʩʢʦ-ʍʘʥʜʠʥʩʢʘʷ ʟʦʥʘ, ʚʢʣʶʯʘʶʱʘʷ ʛʠʛʘʥʪʩʢʦʝ 

ʂʦʚʳʢʪʠʥʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʂɻʂʄ) ʩ ʩʘʪʝʣʣʠʪʘʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ 

ʩʦʯʣʝʥʝʥʠʷ ʪʠʧʠʯʥʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʦʙʣʘʩʪʠ ʝʝ ʚʦʩʪʦʯʥʦʛʦ 

ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ. ɻʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂɻʂʄ ʧʦʢʘʟʘʣʠ ʚʝʩʴʤʘ ʩʣʦʞʥʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʶʱʝʝ ʧʨʦʮʝʩʩ ʙʫʨʝʥʠʷ. ɿʦʥʳ 

ʨʘʧʦʧʨʦʷʚʣʝʥʠʡ, ʛʘʟʦʧʨʦʷʚʣʝʥʠʡ, ʧʦʛʣʦʱʝʥʠʡ ʧʨʠ ʙʫʨʝʥʠʠ ʛʣʫʙʦʢʠʭ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʝʨʭʥʠʤ ʩʦʣʝʥʦʩʥʳʤ ʩʚʠʪʘʤ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʩʣʦʞʥʝʥʳ ʥʘʣʠʯʠʝʤ ʣʠʥʝʡʥʳʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʚʘʣʦʚ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʠʟʲʶʥʢʪʠʚʥʦ-

ʧʣʠʢʘʪʠʚʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʣʝʝ ʤʝʣʢʦʛʦ ʨʘʥʛʘ. 
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ɺ ʨʘʙʦʪʘʭ ʚʝʜʫʱʠʭ ʛʝʦʣʦʛʦʚ ʥʝʬʪʷʥʠʢʦʚ (ʊʳʱʝʥʢʦ ʃ.ʌ., ʉʪʘʨʦʩʝʣʴʮʝʚ ɺ.ʉ., ʉʘʤʩʦʥʦʚ 

ɺ.ɺ ʠ ʤʥ. ʜʨ.) ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʚʝʥʜʩʢʠʤ 

ʦʪʣʦʞʝʥʠʷʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʣʷ ʥʝʬʪʝʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʇʨʘʢʪʠʢʘ ʮʝʣʝʚʦʛʦ ʠʟʫʯʝʥʠʷ ʪʦʣʱʠ ʚʝʥʜʘ ʢʘʢ ʛʣʘʚʥʦʛʦ ʵʪʘʞʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʩʦʭʨʘʥʷʝʪʩʷ 

ʠ ʧʦʥʳʥʝ. ʊʦʛʜʘ ʢʘʢ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ (ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ) ʠʟʫʯʝʥʘ ʣʠʰʴ 

ʬʨʘʛʤʝʥʪʘʨʥʦ, ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʳʤ ʦʙʲʝʢʪʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʜʝʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ/ʧʣʦʱʘʜʠ ʧʨʠʟʥʘʥʳ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʥʘ ʵʪʦʤ ʵʪʘʞʝ. 

ʄʦʜʝʣʴ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ ʧʨʝʜʝʣʘʭ ʫʥʠʢʘʣʴʥʦʛʦ ʧʦ 

ʩʚʦʠʤ ʤʘʩʰʪʘʙʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʪʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʥʦʡ. ɺʦʧʨʦʩʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʠʟʘʮʠʠ 

ʤʦʨʬʦʣʦʛʠʠ ʣʦʢʘʣʴʥʳʭ ʩʢʣʘʜʯʘʪʳʭ ʠ ʥʘʜʚʠʛʦʚʳʭ ʬʦʨʤ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʜʝʨʞʠʚʘʣʠʩʴ ʧʦ 

ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʩʘʜʦʯʥʳʭ 

ʪʦʣʱ. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʘʜʚʠʛʦʚʦʡ ʤʦʜʝʣʠ (ʩʪʨʫʢʪʫʨʝ ʘʣʣʦʭʪʦʥʘ) ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʣʠʰʴ ʥʘ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝʛʣʫʙʦʢʦʛʦ ʠ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʉʦʣʷʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʚ ʠʥʪʝʨʚʘʣʝ ʛʘʣʦʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʙʳʣʘ ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʫʩʣʦʚʥʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʪʜʝʣʴʥʳʭ ʨʝʜʢʠʭ ʧʨʦʬʠʣʝʡ ʄʆɺ ʆɻʊ. 

ɺ 2021 ʛʦʜʫ ʥʘʯʘʪʦ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʟʘʣʝʞʝʡ ʧʘʨʬʝ-

ʥʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʵʪʘʧ ʢʫʩʪʦʚʦʛʦ ʙʫʨʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ. ʊʘʢʞʝ ʦʙʲʷʚʣʝʥʦ ʦ ʨʝʰʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʣʫʙʦʢʦʛʦ 

ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʠ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʟʘʣʝʞʠ ʚ ʧʨʠʨʦʜʥʦʤ 

ʤʝʛʘʨʝʟʝʨʚʫʘʨʝ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ (ʘʣʣʦʭʪʦʥʘ), ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʜʝʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ɼʝʪʘʣʠʟʘʮʠʷ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɻʈʈ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʋɺ ʠ ʣʠʪʠʝʥ-ʦʩʥʳʭ ʨʘʩʩʦʣʦʚ ʚ 

ʤʝʞʩʦʣʝʚʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʘʣʣʦʭʪʦʥ), ʥʦ ʠ ʜʣʷ ʙʝʟʘʚʘʨʠʡʥʦʛʦ 

ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʮʝʣʝʚʳʝ ʛʘʟʦʧʨʦʜʫʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʚ ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʚʝʥʜʘ (ʘʚʪʦʭʪʦʥ). 

ʇʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (3D ʄʆɻʊ, 3D ɿʉɹ) ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʂɻʂʄ, ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʤʦʜʝʣʠ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ, 

ʠ ʬʦʨʤʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʥʪʝʨʚʘʣʝ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚ ʦʙʣʘʩʪʠ 
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ʩʦʯʣʝʥʝʥʠʷ ʪʠʧʠʯʥʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʠ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʥʘ ʧʨʠʤʝʨʝ ʛʠʛʘʥʪʩʢʦʛʦ 

ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʠ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʠʥʪʝʨʚʘʣʝ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚ ʦʙʣʘʩʪʠ 

ʩʦʯʣʝʥʝʥʠʷ ʪʠʧʠʯʥʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʠ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʥʘ ʧʨʠʤʝʨʝ ʛʠʛʘʥʪʩʢʦʛʦ 

ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʠ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 

(ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ), ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʧʦ ʦʪʣʦʞʝʥʠʷʤ ʩʚʠʪ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ 

ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 3D ʄʆɻʊ ʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ. ʆʙʦʩʥʦʚʘʪʴ ʜʚʫʭʷʨʫʩʥʦʝ 

ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʠ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʠʟʘʮʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ 

ʩʪʨʫʢʪʫʨ ʘʣʣʦʭʪʦʥʘ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʡ ʥʘʜʚʠʛʦʚʦʡ ʩʠʩʪʝʤʳ. 

3. ʆʙʦʩʥʦʚʘʪʴ ʩʚʷʟʴ ʛʘʟʦ- ʠ ʨʘʧʦʧʨʦʷʚʣʷʶʱʠʭ ʩʢʚʘʞʠʥ ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, ʝʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ (ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ 

ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʨʘʟʨʝʟʘ). 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʛʠʛʘʥʪʩʢʦʛʦ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʩ 

ʩʘʪʝʣʣʠʪʘʤʠ, ʦʩʣʦʞʥʝʥʥʳʡ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʚ ʧʦʣʝ ʚʣʠʷʥʠʷ ɹʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʣʠʢʘʪʠʚʥʦ-

ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʢʝʤʙʨʠʡʩʢʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠ ʤʝʪʦʜʳ. ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʦʷʣʠ ʠʟ ʧʨʠʝʤʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ 3D 

ʄʆɻʊ, ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ɿʉɹ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʳʜʝʣʝʥʠʝ ʠ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ: ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʫʙʘ, ʢʘʨʪ ʢʦʛʝʨʝʥʪʥʦʩʪʠ. ʊʘʢʞʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʨʝʟʳ. ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʤʦʨʬʦʣʦʛʠʷ) 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚʳʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ ʠ ʭʘʨʘʢʪʝʨʘ 

ʧʦʚʝʜʝʥʠʷ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘ ʛʣʫʙʠʥʥʳʭ ʨʘʟʨʝʟʘʭ. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʢʝ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʦʩʥʦʚʫ 

ʧʨʠʥʷʪ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʧʦʷʩʦʚ ʧʦ ɺ.ɺ.ɻʘʡʜʫʢʫ, ɸ.ɺ ʇʨʦʢʦʧʴʝʚʫ [1999], 

McClay [1992]. 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʙʫʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʘʭ ʧʨʦʷʚʣʝʥʠʡ, 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʩʤʷʪʠʠ ʢʦʣʦʥʥ, ʧʨʠʪʦʢʦʚ ʚ ʠʥʪʝʨʚʘʣʝ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ 
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ʨʘʟʨʝʟʘ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʧʦʩʪʘʚʣʷʣʘʩʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠʚʷʟʢʘ ʧʨʦʷʚʣʝʥʠʡ ʢ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʘʟʨʝʟʫ, ʩʪʨʫʢʪʫʨʥʳʤ ʢʘʨʪʘʤ ʠ ʢʘʨʪʘʤ 

ʋʕʉ ʧʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʷʟʘʪʴ ʦʩʣʦʞʥʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʚʳʷʚʠʪʴ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠʭ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ ʩʪʨʫʢʪʫʨʳ 

ʠ ʘʥʦʤʘʣʠʷʤ ʋʕʉ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ɺ ʦʩʥʦʚʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 2D ʄʆɻʊ ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʙʦʪ 3D ʄʆɻʊ (13.5 ʪʳʩ. 

ʢʤ2), ʯʘʩʪʠʯʥʦ ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʉɹ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʙʫʨʝʥʠʷ 

ʙʦʣʝʝ 80 ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʬʠʮʠʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ (ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ). 

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʚʩʣʝʜʩʪʚʠʝ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʠ ʚʦ 

ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʝ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ʠʤʝʝʪ ʜʚʫʭʲʷʨʫʩʥʦʝ ʩʪʨʦʝʥʠʝ: 

ʥʠʞʥʠʡ ʷʨʫʩ ï ʘʚʪʦʭʪʦʥ, ʚʝʨʭʥʠʡ ï ʘʣʣʦʭʪʦʥ. ʂʝʤʙʨʠʡʩʢʠʝ ʧʦʨʦʜʳ ʘʣʣʦʭʪʦʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʦʛʦ ʘʚʪʦʭʪʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʣʠʥʝʡʥʦʡ ʩʢʣʘʜ-ʯʘʪʦʩʪʠ ʚ 

ʧʘʨʘʛʝʥʝʟʠʩʝ ʩ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʘʤʠ, ʚʟʙʨʦʩʦ- ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ-ʜʦʙʥʳ 

ʧʣʠʢʘʪʠʚʥʦ-ʜʠʟʴʶʥʢʪʠʚʥʳʤ ʬʦʨʤʘʤ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ.  

2. ʉʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʡ ʯʘʩʪʠ 

ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʠ 

ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ ʢ ʜʚʫʤ ʩʝʢʪʦʨʘʤ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ. ɿʦʥʘ 

ɾʠʛʘʣʦʚʩʢʦʛʦ ʚʘʣʘ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʇʨʠʙʘʡʢʘʣʴʩʢʦʤʫ ʩʝʢʪʦʨʫ. ʖʞʥʦ-ʋʩʪʴʢʫʪʩʢʘʷ ʟʦʥʘ ʯʝʰʫʡʯʘʪʳʭ ʚʝʝʨʦʚ, 

ʆʨʣʠʥʛʩʢʘʷ ʘʣʣʦʭʪʦʥʥʘʷ ʧʣʘʩʪʠʥʘ ʠ ʍʘʥʜʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʘʷ ʟʦʥʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʩʞʘʪʠʠ ʧʦʨʦʜ ʚ ɸʢʠʪʢʘʥʦ-ʅʝʧʩʢʦʤ ʩʝʢʪʦʨʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʘʠʙʦʣʴʰʝʡ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ. 

3. ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʠʟʫʯʝʥʥʦʡ ʯʘʩʪʠ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ 

ʙʘʟʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʫʙʘ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʦʩʘʜʦʯʥʦ ʧʦʨʦʜʥʳʭ ʢʦʤʧʣʝʩʢʦʚ ʠ ʩʠʩʪʝʤʳ 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʷʚʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɻʈʈ. ɺʦʟʤʦʞʥʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʋɺ ʠ ʣʠʪʠ-

ʝʥʦʩʥʳʭ ʨʘʩʩʦʣʦʚ ʚ ʤʝʞʩʦʣʝʚʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ ʘʣʣʦʭʪʦʥʘ (ʥʠʞʥʠʡ ʢʝʤʙʨʠʡ), ʘ 

ʪʘʢʞʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʚʘʨʠʡʥʦʩʪʠ ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʮʝʣʝʚʳʝ ʦʙʲʝʢʪʳ ʚ ʧʨʠʨʦʜʥʳʭ 

ʨʝʟʝʨʚʫʘʨʘʭ ʪʝʨʨʠʛʝʥʥʦʛʦ ʘʚʪʦʭʪʦʥʘ (ʚʝʥʜ), ʚʤʝʱʘʶʱʠʭ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 
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ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ɻʈʈ ʫʥʠʢʘʣʴʥʦʛʦ 

ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʜʦʢʘʟʘʥʘ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʘʷ ʜʝʣʠ-ʤʦʩʪʴ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʘ ʘʣʣʦʭʪʦʥ ʠ ʘʚʪʦʭʪʦʥ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʘ ʂʦʚʳʢʪʠʥ-ʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʦʚʣʝʯʝʥ ʚ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʜʚʫʭ ʩʝʢʪʦʨʦʚ ɹʘʡʢʘ-ʣʦ-

ʇʘʪʦʤʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ï ɸʢʪʠʢʘʥʦ-ʅʝʧʩʢʦʛʦ ʠ ʇʨʠʙʘʡʢʘʣʴʩʢʦʛʦ. ʕʪʠʤ ʦʙʫʩʣʦʚʣʝʥʦ 

ʙʦʣʝʝ ʩʣʦʞʥʦʝ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʝ ʩʪʨʦʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʘ. ɺ ʝʛʦ 

ʢʦʥʪʫʨʘʭ, ʥʘ ʦʩʥʦʚʝ ʜʝʪʘʣʠʟʘʮʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ,  ʘʚʪʦʨʦʤ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʜʚʠʛʦʚʦʛʦ ʪʠʧʘ ʆʨʣʠʥʛʩʢʘʷ ʥʘʜʚʠʛʦʚʘʷ ʧʣʘʩʪʠʥʘ ʩʦ 

ʩʣʦʞʥʳʤ ʯʝʰʫʡʯʘʪʳʤ ʩʪʨʦʝʥʠʝʤ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʢʦʨʦʙʯʘʪʦʡ ʩʢʣʘʜʢʦʡ ʚ ʝʝ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ï ʬʦʨʣʘʥʜʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʩʝʡʩʤʦ- ʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, 

ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʙʫʨʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʠʝʨʘʨʭʠʶ ʣʦʢʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʠʩʪʝʤ, ʚ ʠʪʦʛʝ ʟʥʘʯʠʤʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʂʦʚʳʢʪʠʥʩʢʦ-ʍʘʥʜʠʥʩʢʦʡ ʟʦʥʳ; ʥʘ ʥʦʚʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ 

ʧʨʦʩʣʝʜʠʪʴ ʧʣʠʢʘʪʠʚʥʦ-ʜʠʟʴʶʥʢʪʠʚʥʳʝ ʬʦʨʤʳ, ʥʘʙʣʶʜʘʝʤʳʝ ʥʘ ʫʨʦʚʥʝ ʥʝ ʪʦʣʴʢʦ ʩʚʠʪ, 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚ ʩʦʣʝʚʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ, ʥʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʛʦʨʠʟʦʥʪʦʚ-ʢʦʣʣʝʢʪʦʨʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ ʠʭ 

ʩʦʩʪʘʚʝ. 

ɺʳʷʚʣʝʥʦ ʩʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʪʨʝʱʠʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʝʜʦʧʨʝʜʝʣʷʪʴ ʢʘʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʩʢʦʧʣʝʥʠʡ, ʟʘʣʝʞʝʡ ʋɺ, ʪʘʢ ʠ ʣʦʢʘʣʠʟʘʮʠʶ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʦʥʠʮʘʝʤʳʝ ʦʙʲʝʤʳ ʨʝʟʝʨʚʫʘʨʦʚ. ɺ ʠʭ 

ʯʠʩʣʝ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʦʞʥʳʭ ʪʠʧʦʚ ʧʫʩʪʦʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ, ʥʘʣʠʯʠʝ ʩʢʣʘʜʦʢ 

ʜʝʬʦʨʤʘʮʠʠ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʣʝʞʝʡ ï 

ʘʥʦʤʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʬʣʶʠʜʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʘʟʦ- ʠ ʨʘʧʦʧʨʦʷʚʣʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʚ ʢʦʪʦʨʦʡ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʝ ʩʪʨʦʝʥʠʝ ʚʝʨʭʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʪʘʞʘ - 

ʘʣʣʦʭʪʦʥʘ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʤʦʞʝʪ ʙʳʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦ-ʚʘʥʠʷ ɻʈʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʨʝʥʠʷ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʛʘʟʦ- ʠ ʨʘʧʦʧʨʦʷʚʣʝ-ʥʠʡ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʟʨʝʟʘ, ʜʠʩʣʦʢʘʮʠʷʤ ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʝʤ-ʙʨʠʷ, ʟʦʥʘʤ 

ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ ʚʪʦʨʠʯʥʳʭ ʪʨʝʱʠʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.03. 
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ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.03 ï 

çɻʝʦʪʝʢʪʦʥʠʢʘ ʠ ʛʝʦʜʠʥʘʤʠʢʘè. ʉʦʛʣʘʩʥʦ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.03 ʨʘʙʦʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʫʥʢʪʘʤ  ˉ 1, 3, 5, ʠ 9. 

ʇʫʥʢʪ ˉ 1. çʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ (ʚʢʣʶʯʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʠ ʧʝʪʨʦʩʪʨʫʢʪʫʨʥʳʡ) ï 

ʠʟʫʯʝʥʠʝ ʬʦʨʤ ʟʘʣʝʛʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʭ ʧʣʘʩʪʠʯʥʳʤʠ ʠʣʠ ʨʘʟʨʳʚʥʳʤʠ 

ʜʝʬʦʨʤʘʮʠʷʤʠè, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ (ʘʣʣʦʭʪʦʥʘ), ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʜʝʬʦʨʤʘʮʠʷʤ (ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ ʩʞʘʪʠʝ), ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʨʘʟʨʳʚʥʳʭ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʫʥʢʪ ˉ 3 çʀʟʫʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ: ʢʘʢ 

ʩʦʚʨʝʤʝʥʥʳʭ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ), ʪʘʢ ʠ ʜʨʝʚʥʠʭ (ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʧʘʣʝʦʤʘʛʥʠʪʥʳʤʠ ʤʝʪʦʜʘʤʠ)è, ʪʘʢ ʢʘʢ ʠʟʫʯʝʥʳ ʤʝʭʘʥʠʟʤʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ), ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ï ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ. 

ʇʫʥʢʪ ˉ 5 çʅʝʦʪʝʢʪʦʥʠʢʘ, ʠʟʫʯʘʶʱʘʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʥʦʚʝʡʰʝʛʦ ʵʪʘʧʘ 

ʨʘʟʚʠʪʠʷ ʣʠʪʦʩʬʝʨʳ ʠ ʠʩʧʦʣʴʟʫʶʱʘʷ ʜʣʷ ʵʪʦʛʦ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè, 

ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʚʣʝʥʘ 

ʢʨʫʧʥʘʷ ʫʥʘʩʣʝʜʦʚʘʥʥʘʷ ʩ ʬʫʥʜʘʤʝʥʪʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʨʘʩʩʤʦʪʨʝʥ ʬʘʢʪʦʨ 

ʚʣʠʷʥʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʥʘ ʩʪʨʫʢʪʫʨʫ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 

ʇʫʥʢʪ ˉ 9 çʈʝʛʠʦʥʘʣʴʥʘʷ ʛʝʦʪʝʢʪʦʥʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʳʜʝʣʝʥʠʠ ʠ ʠʟʫʯʝʥʠʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʛʠʦʥʘ, ʩʪʨʘʥʳ, ʢʦʥʪʠʥʝʥʪʘ, ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʠʣʠ 

ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘè, ʪʘʢ ʢʘʢ ʠʟʫʯʝʥʦ ʩʪʨʦʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ 

ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ, ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʇʨʝʜʙʘʡʢʘʣʴʩʢʦʛʦ ʠ ɸʢʪʠʪʢʘʥʦ-ʅʝʧʩʢʦʛʦ ʥʘʜʚʠʛʦʚʳʭ 

ʩʝʢʪʦʨʦʚ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ, ʘ ʪʘʢʞʝ ʣʦʢʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʦʩʣʦʞʥʷʶʱʠʭ ʠʭ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʘʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʘʚʪʦʨʦʤ ʧʨʦʠʟʚʝʜʝʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʜʘʥʥʳʭ, ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʨʘʩʰʠʬʨʦʚʢʘ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʨʝʥʠʷ 

ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʚ ʧʨʝʜʝʣʘʭ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ï ʍʘʥʜʠʥʩʢʦʡ ʟʦʥʳ ʚ ʧʝʨʠʦʜ ʩ 2015-2020 ʛʛ., 

ʧʦ ʢʦʪʦʨʳʤ ʘʚʪʦʨ ʛʦʪʦʚʠʣʘ ʧʨʦʛʥʦʟ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʯʝʭʣʘ, ʘ ʪʘʢʞʝ ʢʫʩʪʦʚʦʛʦ ʵʪʘʧʘ 

ʙʫʨʝʥʠʷ ʚ 2020-2021 ʛʛ. ʊʘʢ, ʜʝʪʘʣʴʥʳʡ ʧʨʦʛʥʦʟ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʨʘʩʩʦʣʦʥʘʩʳʱʝʥʥʦʛʦ ʪʨʝʱʠʥʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʭʨʠʩʪʦʬʦʨʦʚʩʢʦ-ʙʘʣʳʭʪʠʥʩʢʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 

ʩʢʚʘʞʠʥ ˉˉ 52, 3, 18, 53 ʂʦʚʳʢʪʠʥʩʢʠʭ ʧʦʜʪʚʝʨʞʜʝʥ ʙʫʨʝʥʠʝʤ ʩʢʚʘʞʠʥʳ ˉ 75, ʛʜʝ ʧʦʣʫʯʝʥ 

ʬʦʥʪʘʥʥʳʡ ʧʨʠʪʦʢ ʨʘʧʳ ʠʟ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʠʨʦʚʘʣʠʩʴ ʥʘ 

ʩʝʤʠʥʘʨʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʚʳʩʪʘʚʢʘʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ: ʢʦʥʬʝʨʝʥʮʠʠ ɽʚʨʦʧʝʡʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʷ ʛʝʦʫʯʸʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ(EAGE): ɻʝʦʙʘʡʢʘʣ 2016, 2018, 2020; ɻʝʦʤʦʜʝʣʴ 2013, 

2017, 2019, 2020 ; ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2018. çʈʦʩʛʝʦʣʦʛʠʷ. ɺ ʧʦʠʩʢʘʭ ʥʦʚʳʭ ʦʪʢʨʳʪʠʡè ʧʘʤʷʪʠ 

ɺ.ɺ. ɺʦʨʦʧʘʥʦʚʘ, 2017. XXII ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʧʦʜʟʝʤʥʳʤ ʚʦʜʘʤ ʉʠʙʠʨʠ ʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, 2018; XII ʈʦʩʩʠʡʩʢʦ-ʄʦʥʛʦʣʴʩʢʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʣʥʝʯʥʦ-ʟʝʤʥʳʝ ʩʚʷʟʠ ʠ ʛʝʦʜʠʥʘʤʠʢʘ ɹʘʡʢʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘè, ʛ. 

ʀʨʢʫʪʩʢ, 2018 ʛ.; ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çɻʝʦʥʘʫʢʠ-2014, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʛʦʰʠʥʩʢʠʝ 

ʯʪʝʥʠʷ ï 2018è; ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʉʪʨʦʝʥʠʝ ʣʠʪʦʩʬʝʨʳ ʠ ʛʝʦʜʠʥʘʤʠʢʘ 

2019, 2021, ʀʨʢʫʪʩʢ. .ʅʦʚʳʝ ʠʜʝʠ ʚ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʛ. ʄʦʩʢʚʘ, 2021. 

ʇʫʙʣʠʢʘʮʠʠ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʘʱʠʱʘʝʤʦʡ ʪʝʤʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʘʚʪʦʨʦʤ ʣʠʯʥʦ 

ʠʣʠ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʚ 53 ʨʘʙʦʪʘʭ: ʠʟ ʥʠʭ 10 ï ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ, 1ïʧʘʪʝʥʪ 

ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʦʙʲʝʤ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʰʝʩʪʠ ʛʣʘʚ ʠ 

ʟʘʢʣʶʯʝʥʠʷ, ʩʦʜʝʨʞʠʪ 140 ʩʪʨʘʥʠʮ ʪʝʢʩʪʘ, 67 ʨʠʩʫʥʢʦʚ ʠ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 161 

ʥʘʠʤʝʥʦʚʘʥʠ.̫ 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʦʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪʫ ɸ.ɻ. 

ɺʘʭʨʦʤʝʝʚʫ ʟʘ ʥʘʩʪʘʚʣʝʥʠʝ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʠʨʝʢʪʦʨʫ ʆʆʆ çʉʀɻʄɸ-ɻɽʆè ʢ.ʪ.ʥ ʖ.ɸ. ɸʛʘʬʦʥʦʚʫ, 

ʛʣʘʚʥʦʤʫ ʛʝʦʬʠʟʠʢʫ ʆʆʆ çʉʀɻʄɸ-ɻɽʆè ʢ.ʛ.-ʤ.ʥ. ʀ.ɺ. ɹʫʜʜʦ, ʥʘʯʘʣʴʥʠʢʫ ʮʝʥʪʨʘ ʧʦ ʨʘʙʦʪʝ ʚ 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʆʆʆ çɻɸɿʇʈʆʄ ɺʅʀʀɻɸɿè, ʢ.ʛ.-ʤ.ʥ., ɸ.ʉ. ʉʤʠʨʥʦʚʫ, 

ʥʘʯʘʣʴʥʠʢʫ ʮʝʥʪʨʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ ʠ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʘʭ ʀ.ɺ. ɻʦʨʣʦʚʫ (ʆʆʆ çɻɸɿʇʈʆʄ ɺʅʀʀɻɸɿ) ʟʘ ʦʢʘʟʘʥʠʝ 

ʚʩʝʩʪʦʨʦʥʥʝʡ ʧʦʜʜʝʨʞʢʠ, ʮʝʥʥʳʭ ʥʘʩʪʘʚʣʝʥʠʡ, ʫʯʘʩʪʠʝ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʦʣʦʛʠʠ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʜʠʩʢʫʩʩʠʶ ʧʦ 

ʚʘʨʠʘʥʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʢʘʨʪʠʥʳ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʘʥʦʤʘʣʠʡ ʤʘʩʩʠʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʛʘʣʦʛʝʥʥʦʡ ʪʦʣʱʝ ʢʝʤʙʨʠʷ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʥʘʨʘʙʦʪʢʠ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʜʘʥʥʫʶ ʨʫʢʦʧʠʩʴ ʜʠʩʩʝʨʪʘʮʠʠ. 
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1. ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʀɿʋʏɽʅʅʆʉʊʔ ʆɹʒɽʂʊɸ ʀʉʉʃɽɼʆɺɸʅʀʗ 

1.1. ʉʪʨʘʪʠʛʨʘʬʠʷ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʂʦʚʳʢʪʠʥʩʢʦ-ʍʘʥʜʠʥʩʢʘʷ ʟʦʥʘ, ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ, ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʩʦ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʴʶ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʧʦʨʦʜʳ ʘʨʭʝʡ-

ʧʨʦʪʝʨʦʟʦʷ, ʧʘʣʝʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ (ʈʠʩ. 1.1).  

ɿʘ ʦʩʥʦʚʫ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʠ ʢʝʤʙʨʠʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʷʪʘ ʩʭʝʤʘ çʏʝʪʚʝʨʪʦʛʦ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ʧʦ ʫʪʦʯʥʝʥʠʶ ʠ ʜʦʧʦʣʥʝʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʭʝʤ ʚʝʥʜʘ ʠ 

ʢʝʤʙʨʠʷ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳè [ʉʭʝʤʘé, 1989] ʠ ʫʪʦʯʥʝʥʥʘʷ 

çʉʪʨʘʪʠʛʨʘʬʠʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʙʘʩʩʝʡʥʦʚ ʉʠʙʠʨʠ. ʈʠʬʝʡ ʠ ʚʝʥʜ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʝʝ 

ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷè [ʄʝʣʴʥʠʢʦʚ ʠ ʜʨ., 2005]. 

ʇʦʨʦʜʳ ʦʩʘʜʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʪ ʧʦʨʦʜʳ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷʤʠ ʨʠʬʝʡʩʢʦʛʦ, ʚʝʥʜʩʢʦʛʦ, 

ʢʝʤʙʨʠʡʩʢʦʛʦ ʠ ʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ, ʧʝʨʝʢʨʳʪʳʭ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʉʫʤʤʘʨʥʘʷ ʪʦʣʱʠʥʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3200 ʜʦ 3550 ʤ.  

ɸʨʭʝʡ-ʧʨʦʪʝʨʦʟʦʡ (AR-PR) 

ʇʨʦʪʝʨʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʠ ʠʟʚʝʨʞʝʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʘʨʭʝʡʩʢʦ-ʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʣʘʛʘʶʪ ʬʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤʳ. ʇʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʚʝʥʜʩʢʦʛʦ ʧʝʥʝʧʣʝʥʘ ʧʦ ʧʦʨʦʜʘʤ ʬʫʥʜʘʤʝʥʪʘ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʘ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

2.5ï13.6 ʤ. ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʦʜʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʳ ʚʩʢʨʳʪʳ 

11 ʩʢʚʘʞʠʥʘʤʠ ʥʘ, ʦʜʥʦʡ ʥʘ ʩʝʚʝʨʝ ʠ ʦʜʥʦʡ ʥʘ ʚʦʩʪʦʢʝ. ʉʦʛʣʘʩʥʦ ʦʧʠʩʘʥʠʷʤ ʢʝʨʥʘ ʧʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ (ʦʢʦʣʦ 10 ʤ) 

ï ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ.  

ʈʠʬʝʡʩʢʘʷ ʩʠʩʪʝʤʘ ï R 

ʈʠʬʝʡ (R3) 

ʊʳʧʪʠʥʩʢʘʷ ʩʚʠʪʘ. ʆʪʣʦʞʝʥʠʷ ʪʳʧʪʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʨʘʙʦʪ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʘʨʛʠʣʣʠʪʦʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ʊʦʣʱʠʥʘ ʪʳʧʪʠʥʩʢʦʡ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 89 ʜʦ 126.9 ʤ. 

ɺʝʥʜ (V) 

ʆʪʣʦʞʝʥʠʷ ʚʝʥʜʘ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʘʛʘʶʪ ʯʝʪʳʨʝ ʩʚʠʪʳ: ʯʦʨʩʢʘʷ, 

ʢʘʪʘʥʛʩʢʘʷ, ʩʦʙʠʥʩʢʘʷ ʠ ʪʵʪʵʨʩʢʘʷ. 

ʏʦʨʩʢʘʷ ʩʚʠʪʘ. ʉʚʠʪʘ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʨʠʬʝʡʩʢʦʡ ʪʦʣʱʝ ʠ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ 

ʧʦʜʩʚʠʪʳ: ʥʠʞʥʝʯʦʨʩʢʫʶ ʠ ʚʝʨʭʥʝʯʦʨʩʢʫʶ. 
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ʈʠʩ. 1.1 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʨʘʛʤʝʥʪʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪ rʤʘʩʰʪʘʙʘ 

1: 1 000 000 (ʣʠʩʪ N-48) [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2006]. 



13 

 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʯʦʨʩʢʦʡ ʧʦʜʩʚʠʪʳ (ʥʝʧʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ɺ ʧʦʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʥʠʞʥʝʯʦʨʩʢʦʡ 

ʧʦʜʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʙʦʭʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʢʚʘʨʮʝʚʳʭ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʘʣʝʚʨʠʪʠʩʪʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ, ʧʣʦʪʥʳʭ.  

ɺ ʦʩʥʦʚʘʥʠʠ ʚʝʨʭʥʝʯʦʨʩʢʦʡ ʧʦʜʩʚʠʪʳ (ʪʠʨʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʚʳʜʝʣʷʝʪʩʷ ʧʘʯʢʘ 

ʧʝʩʯʘʥʠʢʦʚ (ʧʘʨʬʝʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ). ʇʘʨʬʝʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʯʘʥʠʢʘʤʠ 

ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʧʘʨʬʝʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʟʘʣʝʛʘʶʪ ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʘʟʦʥʘʩʳʱʝʥʥʳʝ 

ʧʣʘʩʪʳ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ï ʇ1 ʠ ʇ2. ʊʦʣʱʠʥʘ ʧʘʨʬʝʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦ 

ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ï ʦʪ 22 ʤ ʜʦ 78 ʤ. 

ʂʘʪʘʥʛʩʢʘʷ ʩʚʠʪʘ. ʅʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʯʦʨʩʢʦʡ ʩʚʠʪʳ. ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʩʝʨʳʭ ʜʦ ʪʝʤʥʦ-ʩʝʨʳʭ ʜʦʣʦʤʠʪʦʚ, ʜʦʣʦʤʠʪʦʚ-ʘʥʛʠʜʨʠʪʦʚ, ʨʝʞʝ 

ʘʥʛʠʜʨʠʪʦʚ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ ï ʦʪ 81.9ï117.0 ʤ. ɺ ʧʦʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʚʳʜʝʣʷʝʪʩʷ 

ʧʨʝʦʙʨʘʞʝʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʜʦʣʦʤʠʪʘʤʠ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʙʦʛʘʱʝʥʥʳʤʠ 

ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʊʦʣʱʠʥʘ 

ʛʦʨʠʟʦʥʪʘ ʧʦ ʜʘʥʥʳʤ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 10 ʜʦ 27 ʤ.  

ʉʦʙʠʥʩʢʘʷ ʩʚʠʪʘ. ʉʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʨʦʜʘʭ ʢʘʪʘʥʛʩʢʦʡ ʩʚʠʪʳ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʠʪʤʠʯʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʜʦʣʦʤʠʪʦʚ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ, 

ʜʦʣʦʤʠʪ ʘʥʛʠʜʨʠʪʦʚ, ʨʝʞʝ ʘʥʛʠʜʨʠʪʦʚ. ʇʦʨʦʜʳ ʩʝʨʳʝ, ʪʝʤʥʦ- ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ. ʉʨʝʜʥʷʷ 

ʪʦʣʱʠʥʘ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70 ʤ. 

ʊʵʪʵʨʩʢʘʷ ʩʚʠʪʘ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʚʝʥʜʘ ʠ ʢʝʤʙʨʠʷ ʠʤʝʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʥʫʪʨʠ ʪʵʪʵʨʩʢʦʡ ʩʚʠʪʳ.  

ʊʵʪʵʨʩʢʘʷ ʩʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʩʦʙʠʥʩʢʦʡ ʩʚʠʪʳ. ʨʝʜʩʪʘʚʣʝʥʘ 

ʜʦʣʦʤʠʪʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʜʦʣʦʤʠʪʦ-ʘʥʛʠʜʨʠʪʘʤʠ ʩʝʨʳʤʠ, ʢʦʨʠʯʥʝʚʳʤʠ, 

ʧʨʦʩʣʦʷʤʠ ʘʥʛʠʜʨʠʪʦʚ, ʤʝʨʛʝʣʝʡ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ ʧʦʨʷʜʢʘ 70ï100 ʤ. ɺ 

ʦʙʲʝʤʝ ʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʫʩʪʴ-ʢʫʪʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʜʚʫʤʷ ʧʣʘʩʪʘʤʠ 

ʦʨʛʘʥʦʛʝʥʥʳʭ ʜʦʣʦʤʠʪʦʚ ʩʝʨʳʭ, ʢʦʨʠʯʥʝʚʘʪʦ- ʠ ʪʝʤʥʦïʩʝʨʳʭ, ʫʯʘʩʪʢʘʤʠ ʦʢʨʝʤʥʝʥʥʳʭ ʩ 

ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʘʥʛʠʜʨʠʪʦʚ, ʘʥʛʠʜʨʠʪʦïʜʦʣʦʤʠʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ. 

ʆʪʣʦʞʝʥʠʷ ʢʘʪʘʥʛʩʢʦʡ, ʩʦʙʠʥʩʢʦʡ ʠ ʪʵʪʵʨʩʢʦʡ ʩʚʠʪ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʜʘʥʠʣʦʚʩʢʦʝ 

ʚʨʝʤʷ, ʢʦʛʜʘ ʰʣʦ ʦʙʱʝʝ ʧʨʦʛʠʙʘʥʠʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʫʩʣʦʚʠʷʭ ʰʝʣʴʬʘ. ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʬʠʢʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʝʥʜʩʢʦʡ ʪʦʣʱʠ 

[ʄʝʣʴʥʠʢʦʚ, 2018]. 

ʇʘʣʝʦʟʦʡ (Pz) 

ʂʝʤʙʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ 
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ʂʝʤʙʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ. ʂ 

ʥʠʞʥʝʤʫ ʢʝʤʙʨʠʶ (ɭ1) ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʫʩʦʣʴʩʢʦʡ, ʙʝʣʴʩʢʦʡ, ʙʫʣʘʡʩʢʦʡ ʠ ʘʥʛʘʨʩʢʦʡ ʩʚʠʪ 

[ʉʘʤʩʦʥʦʚ, 1975; ɻʝʦʣʦʛʠʷ, 1981, ʄʝʣʴʥʠʢʦʚ, 2018]. 

ʅʠʞʥʠʡ ʦʪʜʝʣ (ɭ1) 

ʋʩʦʣʴʩʢʘʷ ʩʚʠʪʘ (ɭ1 us). ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ, ʜʦʣʦʤʠʪʦʚ, 

ʠʟʚʝʩʪʥʷʢʦʚ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ, ʜʦʣʦʤʠʪʦ-ʘʥʛʠʜʨʠʪʦʚ ʩʝʨʦʛʦ, ʪʸʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ɺ ʥʠʟʘʭ 

ʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʦʩʠʥʩʢʠʡ ʧʣʘʩʪ ʜʦʣʦʤʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʪʦʣʱʠʥʦʡ 45ï56 ʤ. 

ɺ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʙʘʣʳʭʪʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʩʣʦʞʝʥʥʳʡ 

ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, ʪʸʤʥʦ-ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʤʠ, ʫʯʘʩʪʢʘʤʠ ʦʢʨʝʤʥʸʥʥʳʤʠ, ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦ-ʘʥʛʠʜʨʠʪʦʚ. ʊʦʣʱʠʥʘ ʛʦʨʠʟʦʥʪʘ 17ï20 ʤ. ʊʦʣʱʠʥʘ ʫʩʦʣʴʩʢʦʡ 

ʩʚʠʪʳ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 446 ʜʦ 623 ʤ ʟʘ ʩʯʸʪ ʧʣʘʩʪʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʦʣʝʡ. 

ɹʝʣʴʩʢʘʷ ʩʚʠʪʘ (ɭ1bs). ʆʪʣʦʞʝʥʠʷ ʙʝʣʴʩʢʦʡ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʩʦʛʣʘʩʥʦ ʥʘ ʧʦʨʦʜʘʭ 

ʫʩʦʣʴʩʢʦʡ. ʇʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʩʚʠʪʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʶʶ, 

ʩʨʝʜʥʶʶ ʠ ʚʝʨʭʥʶʶ. ɺʚʠʜʫ ʦʜʥʦʪʦʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʥʠʞʥʷʷ ʠ ʩʨʝʜʥʷʷ ʧʦʜʩʚʠʪʳ ʦʙʲʝʜʠʥʝʥʳ. 

ʅʠʞʥʝ-ʩʨʝʜʥʝʙʝʣʴʩʢʘʷ ʧʦʜʩʚʠʪʘ (ɭ1bs1+2). ʇʨʝʜʩʪʘʚʣʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ, 

ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ ʩʝʨʳʤʠ, ʤʘʩʩʠʚʥʳʤʠ, ʤʝʩʪʘʤʠ 

ʢʘʚʝʨʥʦʟʥʳʤʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʠʧʩʘ ʠ ʘʥʛʠʜʨʠʪʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʥʢʠʝ ʧʨʦʩʣʦʠ 

ʢʘʤʝʥʥʦʡ ʩʦʣʠ. ɺ ʢʨʦʚʣʝ ʚʳʜʝʣʷʝʪʩʷ ʘʪʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʱʠʥʦʚʘʪʳʭ ʠ 

ʢʘʚʝʨʥʦʟʥʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ, ʪʦʣʱʠʥʦʡ 58ï65 ʤ. ʂ ʧʦʜʦʰʚʝ 

ʧʦʜʩʚʠʪʳ ʧʨʠʫʨʦʯʝʥ ʭʨʠʩʪʦʬʦʨʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ ʜʦʣʦʤʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʜʦʣʦʤʠʪʦ-ʘʥʛʠʜʨʠʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ. ʊʦʣʱʠʥʘ ʛʦʨʠʟʦʥʪʘ 57ï 64 ʤ. ʊʦʣʱʠʥʘ ʥʠʞʥʝ-

ʩʨʝʜʥʝʙʝʣʴʩʢʦʡ ʧʦʜʩʚʠʪʳ 274ï302 ʤ. 

ɺʝʨʭʥʝʙʝʣʴʩʢʘʷ ʧʦʜʩʚʠʪʘ (ɭ1bs3). ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ, 

ʛʨʷʟʥʦ-ʩʝʨʳʭ, ʧʨʦʟʨʘʯʥʳʭ, ʩʚʝʪʣʦ-ʨʦʟʦʚʳʭ ʩ ʜʦʣʦʤʠʪʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ, 

ʨʝʞʝ ʛʣʠʥʠʩʪʳʤʠ ʜʦʣʦʤʠʪʘʤʠ. ʊʦʣʱʠʥʘ ʧʦʜʩʚʠʪʳ 135ï163 ʤ. 

ɹʫʣʘʡʩʢʘʷ ʩʚʠʪʘ (ɭ1bl). ʉʣʦʞʝʥʘ ʜʦʣʦʤʠʪʘʤʠ ʩʚʝʪʣʦ- ʠ ʪʸʤʥʦ-ʩʝʨʳʤʠ, 

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ, ʤʘʩʩʠʚʥʳʤʠ, ʧʣʦʪʥʳʤʠ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 

ʜʦʣʦʤʠʪʦ-ʘʥʛʠʜʨʠʪʦʚ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ 

ʙʠʨʢʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ. ʊʦʣʱʠʥʘ ʙʫʣʘʡʩʢʦʡ ʩʚʠʪʳ 128ï136 ʤ. 

ɸʥʛʘʨʩʢʘʷ ʩʚʠʪʘ (ɭ1an) 

ʅʠʞʥʝʘʥʛʘʨʩʢʘʷ ʧʦʜʩʚʠʪʘ (ɭ1an1). ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʦʣʦʤʠʪʘʤʠ, ʜʦʣʦʤʠʪʦ-

ʘʥʛʠʜʨʠʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, ʜʦʣʦʤʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʨʛʝʣʷʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ ʛʨʷʟʥʦ-ʩʝʨʳʭ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʘʥʛʠʜʨʠʪʦʚ. ɺ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʧʦʜʩʚʠʪʳ 

ʚʳʜʝʣʷʝʪʩʷ ʙʠʣʴʯʠʨʩʢʠʡ ʛʦʨʠʟʦʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʯʝʪʳʨʸʭ ʧʣʘʩʪʦʚ ʤʘʩʩʠʚʥʳʭ ʜʦʣʦʤʠʪʦʚ 

ʩʝʨʳʭ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʭ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ, ʨʝʜʢʦ ʠʟʚʝʩʪʥʷʢʦʚ, ʘʥʛʠʜʨʠʪʦ-ʜʦʣʦʤʠʪʦʚ, 
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ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʩʣʦʷʤʠ ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʛʦʨʠʟʦʥʪʘ 138ï157 ʤ. ʊʦʣʱʠʥʘ 

ʥʠʞʥʝʘʥʛʘʨʩʢʦʡ ʧʦʜʩʚʠʪʳ 269ï307 ʤ. 

ɺʝʨʭʥʝʘʥʛʘʨʩʢʘʷ ʧʦʜʩʚʠʪʘ (ɭ1an2). ʉʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ ʛʨʷʟʥʦ-

ʩʝʨʳʭ, ʧʨʦʟʨʘʯʥʳʭ, ʜʦʣʦʤʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʩʝʨʳʭ, ʪʸʤʥʦ-ʩʝʨʳʭ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ ʠ 

ʜʦʣʦʤʠʪʦ-ʘʥʛʠʜʨʠʪʦʚ. ʊʦʣʱʠʥʘ 145ï518 ʤ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʘʥʛʘʨʩʢʦʡ ʩʚʠʪʳ 418ï492 ʤ. 

ʅʠʞʥʠʡ-ʩʨʝʜʥʠʡ ʦʪʜʝʣʳ (ɭ1-2) 

ʃʠʪʚʠʥʮʝʚʩʢʘʷ ʩʚʠʪʘ (ɭ1-2 lt). ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʜʦʣʦʤʠʪʳ ʩʝʨʳʝ, 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʢʘʚʝʨʥʦʟʥʳʝ, ʤʘʩʩʠʚʥʳʝ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ, ʘʥʛʠʜʨʠʪʦʚ, ʘʥʛʠʜʨʠʪʦ-ʜʦʣʦʤʠʪʦʚ. ɿʜʝʩʴ ʚʳʜʝʣʷʝʪʩʷ 

ʢʝʣʦʨʩʢʠʡ ʛʦʨʠʟʦʥʪ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 50 ʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʣʱʫ 

ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ, ʜʦʣʦʤʠʪʦʚ ʩ ʧʦʜʯʠʥʸʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ ʠ 

ʢʚʘʨʮʝʚʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʊʦʣʱʠʥʘ ʣʠʪʚʠʥʮʝʚʩʢʦʡ ʩʚʠʪʳ 138ï336 ʤ. 

ʉʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʦʪʜʝʣʳ (ɭ2-3) 

ɺʝʨʭʦʣʝʥʩʢʘʷ ʩʚʠʪʘ (ɭ2-3 vl). ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʝʡ ʯʝʨʝʜʫʶʱʠʭʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ, ʤʝʨʛʝʣʝʡ, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʨʝʞʝ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʜʦʣʦʤʠʪʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʛʠʧʩʘ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ 560ï640 ʤ. 

ɺʝʨʭʥʠʡ ʦʪʜʝʣ (ɭ3) 

ʀʣʛʠʥʩʢʘʷ ʩʚʠʪʘ (ɭ3 il) . ʉʣʦʞʝʥʘ ʧʸʩʪʨʦʦʢʨʘʰʝʥʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ. ʍʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʤʝʜʠʩʪʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʛʦ ʚ ʙʘʩʩʝʡʥʝ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʃʝʥʳ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ 60ï200 

ʤ. 

ʆʨʜʦʚʠʢʩʢʘʷ ʩʠʩʪʝʤʘ (ʆ) 

ʅʠʞʥʠʡ ʦʪʜʝʣ (ʆ1) 

ʋʩʪʴ-ʂʫʪʩʢʘʷ ʩʚʠʪʘ (ʆ1uk). ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʭ 

ʧʦʨʦʜʘʭ ʠʣʛʠʥʩʢʦʡ ʩʚʠʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʠ ʧʦʣʝʚʦʰʧʘʪ-

ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʧʝʩʯʘʥʠʩʪʳʤʠ ʜʦʣʦʤʠʪʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʦʦʣʠʪʦʚʳʤʠ, ʚʦʜʦʨʦʩʣʝʚʳʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʦʡ ʦʢʨʘʩʢʠ. ɺ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʘʨʛʠʣʣʠʪʳ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʠʟ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʧʨʝʦʙʣʘʜʘʶʪ 

ʜʦʣʦʤʠʪʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʎʚʝʪ ʧʦʨʦʜ ʚ ʦʩʥʦʚʥʦʤ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʡ, ʩʝʨʳʡ. ʍʘʨʘʢʪʝʨʥʳ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʘʮʠʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʠ ʢʦʣʝʙʘʥʠʝ ʪʦʣʱʠʥʳ. ʆʙʱʘʷ 

ʪʦʣʱʠʥʘ ʩʚʠʪʳ 0ï320 ʤ. 

ʀʡʩʢʘʷ ʩʚʠʪʘ (ʆ1is). ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʩʣʘʛʘʶʪ ʩʘʤʳʝ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʜʦʣʠʥ ʠ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɿʘʣʝʛʘʝʪ ʩʦʛʣʘʩʥʦ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ 

ʫʩʪʴ-ʢʫʪʩʢʦʡ ʩʚʠʪʳ. ʉʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʢʨʘʩʥʦ-ʙʫʨʳʤʠ, ʚʠʰʥʸʚʦ-ʙʫʨʳʤʠ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ, ʪʦʥʢʦʧʣʠʪʯʘʪʳʤʠ, ʧʘʨʘʣʣʝʣʴʥʦ- ʠ ʢʦʩʦʩʣʦʠʩʪʳʤʠ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ 30ï220 

ʤ. 
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ɹʘʜʘʨʘʥʦʚʩʢʘʷ ʩʚʠʪʘ (ʆ1bd). ʉʚʠʪʘ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʠʡʩʢʦʡ ʩʚʠʪʳ ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ. ɽʸ ʦʪʣʦʞʝʥʠʷ ʩʣʘʛʘʶʪ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʮʝʣʦʤ 

ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʧʘʨʘʣʣʝʣʴʥʦ- ʠ 

ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʢʨʘʩʥʦ-ʙʫʨʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʢʦʤʢʦʚʘʪʳʭ 

ʘʨʛʠʣʣʠʪʦʚ. ʊʦʣʱʠʥʘ ʩʚʠʪʳ 75 ʤ. 

ʉʨʝʜʥʠʡ ʦʪʜʝʣ (ʆ2) 

ʂʨʠʚʦʣʫʮʢʘʷ ʩʚʠʪʘ (ʆ2kr) . ɿʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʛʨʷʟʥʦ-

ʟʝʣʸʥʳʤʠ, ʞʸʣʪʦ-ʩʝʨʳʤʠ, ʩʝʨʳʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʘʨʛʠʣʣʠʪʦʚ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʨʦʜʥʫʶ ʧʝʩʯʘʥʠʢʦʚʫʶ ʪʦʣʱʫ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʛʦ, ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʠ 

ʩʝʨʦʛʦ ʮʚʝʪʘ. ʊʦʣʱʠʥʘ ʢʨʠʚʦʣʫʮʢʦʡ ʩʚʠʪʳ 0ï60 ʤ. 

ʂʘʡʥʦʟʦʡ 

ʏʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ (Q) 

ʉʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (QII ). ʂ ʥʠʤ ʦʪʥʝʩʸʥ ʘʣʣʶʚʠʡ ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 25ï38 ʤ, ʥʘʙʣʶʜʘʶʱʠʡʩʷ ʧʦ ʙʝʨʝʛʘʤ ʨ. ʃʝʥʳ. ɸʣʣʶʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʘʣʝʯʥʠʢʘʤʠ, ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʩʫʧʝʩʷʤʠ ʠ ʙʫʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ 3ï3.5 ʤ. 

ɺʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ (QIII ). ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʪʝʨʨʘʩ ʚʳʩʦʪʦʡ ʦʪ 8 ʜʦ 22 ʤ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʭ ʧʦ ʨ. ʃʝʥʝ ʠ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʧʦ ʨ. ʏʠʯʘʧʪʝ. 

ɸʣʣʶʚʠʡ ʩʣʦʞʝʥ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʤʝʣʢʠʤʠ ʚʘʣʫʥʘʤʠ, ʙʫʨʳʤʠ 

ʛʨʫʙʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ. ʊʦʣʱʠʥʘ ʦʪʣʦʞʝʥʠʡ 3ï13 ʚ ʩʦʩʪʘʚʝ ʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (QIV). ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʝʤ ʧʦʡʤ ʠ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ, 

ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʩʣʝʞʠʚʘʶʱʠʭʩʷ ʚʜʦʣʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʢ ʨʘʡʦʥʘ. ʇʦʡʤʳ ʠ ʪʝʨʨʘʩʳ 

ʩʣʦʞʝʥʳ ʠʣʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʧʝʩʢʘʤʠ, ʛʘʣʝʯʥʠʢʘʤʠ, ʪʦʣʱʠʥʦʡ 5ï15 ʤ. 

1.2. ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʀʩʪʦʨʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ 

ʵʪʘʧʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʧʦʢʦʡʥʳʤ ʨʘʟʚʠʪʠʝʤ ʣʠʙʦ ʘʢʪʠʚʠʟʘʮʠʝʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ [ɻʝʦʣʦʛʠʷé, 1981].  

ɺ ʩʪʨʦʝʥʠʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʘ: 

ʥʠʞʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ ï ʬʫʥʜʘʤʝʥʪ ʩʣʦʞʝʥ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʝʨʭʥʠʡ (ʯʝʭʦʣ) ï ʥʝʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʘʙʦʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʦʩʘʜʦʯʥʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪ 

ʨʠʬʝʷ ʜʦ ʢʘʡʥʦʟʦʷ. 

1.2.1. ʌʫʥʜʘʤʝʥʪ 

ʉʪʨʦʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʢʨʘʪʦʥʘ ʦʪʨʘʞʝʥʦ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʪ [ʅʠʢʦʣʘʝʚʩʢʠʡ, 

1968; ʉʘʚʠʥʩʢʠʡ, 1972; ɻʘʬʘʨʦʚ ʠ ʜʨ., 1978; ʂʫʰʝʚ, 1985; ʍʠʣʴʪʦʚʘ ʠ ʜʨ., 2003; ʠ ʜʨ.]. ɺʩʝ ʦʥʠ 
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ʙʘʟʠʨʫʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ  ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʯʘʩʪʠʯʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʦʙʥʘʞʝʥʥʳʤ ʢʨʘʝʚʳʤ ʧʦʜʥʷʪʠʷʤ, ʠ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ ʚ ʦʙʣʘʩʪʷʭ ʧʝʨʝʢʨʳʪʳʭ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ. 

ʅʘ ʩʭʝʤʝ ʆ.ʄ. ʈʦʟʝʥʘ [ʈʦʟʝʥ, 2003] ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʩʪʳʢ 

ʪʝʨʨʝʡʥʦʚ: ʄʘʛʘʥʩʢʦʛʦ ʠ ʊʫʥʛʫʩʩʢʦʛʦ. ʊʝʨʨʝʡʥʳ ʩʧʘʷʥʳ ʉʘʷʥʦ-ʊʘʡʤʳʨʩʢʦʡ ʰʦʚʥʦʡ 

(ʢʦʣʣʠʟʠʦʥʥʦʡ) ʟʦʥʦʡ (ʈʠʩ. 1.2). 

 

ʈʠʩ. 1.2 ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʨʘʛʤʝʥʪʝ ʩʭʝʤʳ ʪʝʨʨʝʡʥʦʚ ʠ ʢʦʣʣʠʟʠʦʥʥʳʭ ʟʦʥ ʚ 

ʬʫʥʜʘʤʝʥʪʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ [ʈʦʟʝʥ, 2003]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʨʘʥʠʪ-ʟʝʣʝʥʦʢʘʤʝʥʥʳʝ ʘʨʝʘʣʳ: ʘ ï ʟʝʣʝʥʦʢʘʤʝʥʥʳʝ ʧʦʷʩʘ ʠ ʦʩʥʦʚʥʳʝ-ʫʣʴʪʨʘʦʩʥʦʚʥʳʝ 

ʠʥʪʨʫʟʠʠ, ʙ ï ʛʨʘʥʠʪʥʳʝ ʧʣʫʪʦʥʳ (ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ); 2 -  ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʚʫʣʢʘʥʠʪʳ, ʫʛʣʝʨʦʜʠʪʩʦ-

ʢʨʝʤʥʠʩʪʳʝ ʦʩʘʜʢʠ ʠ ʛʨʘʥʠʪʦʠʜʳ, ʟʝʣʝʥʦʩʣʘʥʮʝʚʘʷ ʜʦ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ (ɸʢʠʪʢʘʥʩʢʠʡ ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ); 3 ï 

ʛʣʘʚʥʳʝ ʨʘʟʣʦʤʳ; 4 ï ʛʨʘʥʠʮʳ ʦʙʥʘʞʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʊʝʨʨʝʡʥʳ: ʊʊ ï ʊʫʥʛʫʩʩʢʠʡ; ʄʛʊ ï ʄʘʛʘʥʩʢʠʡ. ʐʦʚʥʳʝ 

(ʢʦʣʣʠʟʠʦʥʥʳʝ) ʟʦʥʳ: ʉʊɿ ï ʉʘʷʥʦ-ʊʘʡʤʳʨʩʢʘʷ. ʉʢʣʘʜʯʘʪʳʝ ʧʦʷʩʘ: ɸʇ ï ɸʢʪʠʢʘʥʩʢʠʡ. 
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ʊʫʥʛʫʩʩʢʠʡ ʪʝʨʨʝʡʥ ʧʦ ʥʘʙʦʨʫ ʧʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʪ-ʟʝʣʝʥʦʢʘʤʝʥʥʦʤʫ ʪʠʧʫ ʠ 

ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ 3.25 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ ʠ ʩʣʘʙʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥ 2.8-2.7 ʤʣʨʜ.  ʣʝʪ ʥʘʟʘʜ.  

ʇʦʨʦʜʳ ʟʘʣʝʛʘʶʪ ʩʨʝʜʠ ʛʨʘʥʫʣʠʪʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʤʝʪʘʤʦʨʬʠʟʤʘ 2.5-2.4 ʤʣʨʜ. ʣʝʪ. ɺʝʩʴ 

ʢʦʤʧʣʝʢʩ ʠʥʪʨʫʜʠʨʦʚʘʥ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ 1.96-1.95 ʠ 1.87-1.82 ʤʣʨʜ ʣʝʪ. 

ʄʘʛʘʥʩʢʠʡ ʪʝʨʨʝʡʥ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʣʘʛʦʛʥʝʡʩʘʤʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, 

ʛʨʘʥʫʣʠʪʦʚʳʡ ʤʝʪʘʤʦʨʬʠʟʤ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʨʘʩʪʦʤ 2.42 ʤʣʨʜ ʣʝʪ. 

ɸʢʠʪʢʘʥʩʢʠʡ ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ 

ʩʨʝʟʘʝʪ ʩʪʨʫʢʪʫʨʳ ʄʘʛʘʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ʇʦ ʧʦʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʥ ʙʣʠʟʦʢ ʢ 

ʦʩʪʨʦʚʦʜʫʞʥʦʤʫ ʪʠʧʫ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʨʘʥʠʪʦʠʜʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ 1.91-2.18 ʤʣʨʜ. ʣʝʪ. 

ʇʦʟʜʥʝʝ ʚ ʧʨʝʜʝʣʘʭ ʧʦʷʩʘ ʧʨʦʷʚʠʣʩʷ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʡ  ʤʘʛʤʘʪʠʟʤ ʘʥʦʨʦʛʝʥʥʦʛʦ ʪʠʧʘ ʩ 

ʚʦʟʨʘʩʪʦʤ 1.87-1.82 ʤʣʨʜ ʣʝʪ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ 

ʧʦʟʚʦʣʠʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʚʦʟʨʘʩʪʘ ʤʥʦʛʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʥʘʤʝʪʠʪʴ ʨʷʜ ʪʝʨʨʝʡʥʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʢʨʘʪʦʥʘ [Rosen ʝt 

ʘ1., 1994; ʉʤʝʣʦʚ ʠ ʜʨ., 2003]. ɺʦʧʨʦʩʳ ʞʝ, ʢʘʩʘʶʱʠʝʩʷ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʝʡʥʦʚ, ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʶʪʩʷ ʦʩʪʨʦ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʠ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʢʨʳʪʳʤ ʨʝʛʠʦʥʘʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ - ɻ ʪʦ 

ʢʦʣʣʘʞ ʪʝʨʨʝʡʥʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʤ ʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʥʦ ʠ ʧʦ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʣʝʥʠʷ. ʂʨʘʪʦʥ ʢʘʢ ʝʜʠʥʘʷ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʢ ʢʦʥʮʫ ʨʘʥʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʝʛʦ ʶʞʥʳʭ ʛʨʘʥʠʮ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʘʜʦʤ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʈʦʜʠʥʠʷ [ʄʘʟʫʢʘʙʟʦʚ ʠ ʜʨ, 2006]. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʶʛ ʢʨʘʪʦʥʘ 

ʦʙʨʘʤʣʝʥ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤʠ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʤʠ ʧʦʷʩʘʤʠ (ʈʠʩ. 1.3). 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʩʪʳʢ ʪʝʨʨʝʡʥʦʚ: ɺʝʨʭʦʣʝʥʩʢʠʡ ʠ ʇʨʠʣʝʥʩʢʠʡ, 

ʩʧʘʷʥʥʳʝ ɹʘʡʢʘʣʦ-ʊʘʡʤʳʨʩʢʠʤ ʢʦʣʣʠʟʠʦʥʥʳʤ ʰʚʦʤ (ʈʠʩ. 1.3). 

ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʛʦ ʉʘʷʥʘ, ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʥʘʛʦʨʴʷ ʥʠʞʥʝ-

ʩʨʝʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʨʷʜʘ 

(ʚʳʩʪʫʧʳ ʜʨʝʚʥʝʛʦ ʦʩʥʦʚʘʥʠʷ ʙʘʡʢʘʣʠʜ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʨʘʥʜʠʦʟʥʳʭ ʤʘʩʰʪʘʙʘʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ʈʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʪʝʢʪʦʛʝʥʝʟ ʚʝʨʦʷʪʥʦ ʦʢʘʟʘʣ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ɸʥʛʘʨʦ-ʊʫʥʛʫʩʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ. 

ʇʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʤʣʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʩʦʚʧʘʜʘʝʪ ʩ ʵʧʦʭʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʙʣʦʢʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʬʫʥʜʘʤʝʥʪʘ. ʅʘʨʷʜʫ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʨʘʝʚʳʭ ʰʚʦʚ, 

ʦʧʨʝʜʝʣʠʚʰʠʭ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʪʫʨʳ ʧʣʘʪʬʦʨʤʳ, ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʠ 

ʦʩʥʦʚʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʬʫʥʜʘʤʝʥʪʘ. 
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ʈʠʩ. 1.3 ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʨʘʛʤʝʥʪʝ ʩʭʝʤʳ ʪʝʨʨʝʡʥʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʬʫʥʜʘʤʝʥʪʘ 

ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ [ʄʘʟʫʢʘʙʟʦʚ ʠ ʜʨ, 2006]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1-3 ï ʂʦʣʣʠʟʠʦʥʥʳʝ ʧʦʷʩʘ ʠ ʟʦʥʳ: 1 ï ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʝ; 2 ï ʧʦʟʜʥʝʘʨʭʝʡʩʢʠʝ, 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʥʥʝʤ ʧʨʦʪʝʨʦʟʦʝ; 3 ï ʧʦʟʜʥʝʘʨʭʝʡʩʢʠʝ; 4 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʛʨʘʥʠʮʳ ʪʝʨʨʝʡʥʦʚ (ʘ) ʠ ʢʨʘʪʦʥʘ 

(ʙ); 5 ï ʢʦʥʪʫʨ ʫʯʘʩʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʝʨʨʝʡʥʳ: ʆʢ ï ʆʢʠʥʩʢʠʡ; ʊʘ ï ʊʘʩʝʝʚʩʢʠʡ; ʀʨ ï ʀʨʢʫʪʥʳʡ; ɺʣ ïɺʝʨʭʥʝʣʝʥʩʢʠʡ; ʇʨ ï ʇʨʠʣʝʥʩʢʠʡ; ʊʶ ï 

ʊʶʥʛʜʩʢʠʡ; ʏ-ʆ ï ʏʘʨʦ-ʆʣʝʢʤʠʥʩʢʠʡ; ɿ-ʉ ï ɿʘʧʘʜʥʦ-ʉʪʘʥʦʚʦʡ. 

ʊʝʨʨʝʡʥʳ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʧʦʷʩʘ: ʊʫ ï ʊʫʤʘʥʰʝʪʩʢʠʡ; ʋ-ʀ ï ʋʨʠʢʩʢʦ-ʀʡʩʢʠʡ; ɽ 

ï ɽʨʤʠʥʩʢʠʡ. 

ʊʝʨʨʝʡʥʳ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʏʫʷ-ɺʠʣʶʡʩʢʦʛʦ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʧʦʷʩʘ: ʉ ï ʉʘʨʤʠʥʩʢʠʡ; ʆ ï ʆʢʫʥʘʡʩʢʠʡ; ʋʢ ï 

ʋʢʫʯʠʢʪʠʥʩʢʠʡ; ʏ ï ʏʫʡʩʢʠʡ; ʅʨ ï ʅʝʨʧʠʥʩʢʠʡ; ʊʥ ï ʊʦʥʦʜʩʢʠʡ; ʅʯ ï ʅʝʯʝʨʩʢʠʡ; ʋʨ ï ʋʨʠʥʩʢʠʡ; ɾ ï 

ɾʫʠʥʩʢʠʡ. 

ʂʦʣʣʠʟʠʦʥʥʳʝ ʟʦʥʳ ʧʦʟʜʥʝʘʨʭʝʡʩʢʠʝ (ʟʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʤʝʛʘʤʝʣʘʥʞʘ): ʋ-ʂ ï ʋʨʠʢʩʢʦ-ʂʠʪʦʡʩʢʘʷ; ɹ-ʊ ï 

ɹʡʢʘʣʦ-ʊʘʡʤʳʨʩʢʘʷ; ɸʤ ï ɸʤʛʠʥʩʢʘʷ. 

 

ɿʥʘʯʠʪʝʣʴʥʦʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʦʤʦʚ ʷʚʣʷʝʪʩʷ ʪʨʠʘʩʦʚʘʷ ʵʧʦʭʘ, ʩ 

ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʧʧʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ʕʚʦʣʶʮʠʷ ʨʘʟʣʦʤʦʚ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʢʘʢ ʚʝʨʪʠʢʘʣʴʥʳʤʠ, ʪʘʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʙʣʦʢʦʚ [ʄʘʟʫʢʘʙʟʦʚ ʠ ʜʨ., 2006; ʄʘʟʫʢʘʙʟʦʚ, 2003]. 

ɹʣʦʢʦʚʘ ̫ʪʝʢʪʦʥʠʢʘ ʬʫʥʜʘʤʝʥʪʘ ʚʦ ʚʩʝʤ ʝʝ ʤʥʦʛʦʦʙʨʘʟʠʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʘ ʦʩʥʦʚʥʳʝ 

ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ ʠ ʤʦʨʬʦʣʦʛʠʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʢʘʨʪʝ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ  

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʨʘʥʠʪʥʦ-ʤʝʪʘʤʦʨʤʠʯʝʩʢʦʛʦ ʩʣʦʷ (ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ) ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʧʦʣʦʞʝʥʘ ʥʘ ʛʨʘʥʠʮʝ ɾʠʛʘʣʦʚʩʢʦʛʦ ʛʨʘʥʠʪʦ-

ʩʝʨʦʛʥʝʡʩʦʚʦʛʦ ʙʣʦʢʘ ʠ ʃʝʥʦ-ʊʫʥʛʫʩʩʢʦʡ (ɹʘʡʢʘʣʦ-ʊʘʡʤʳʨʩʢʦʡ) ʰʦʚʥʦʡ ʟʦʥʳ (ʈʠʩ. 1.4). 
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ʈʠʩ. 1.4 ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʨʘʛʤʝʥʪʝ ʢʘʨʪʳ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʛʨʘʥʠʪʥʦ-ʤʝʪʘʤʦʨʤʠʯʝʩʢʦʛʦ ʩʣʦʷ (ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ) ʤʘʩʰʪʘʙʘ 1: 1 000 000. N-48 (ʀʨʢʫʪʩʢ) [ʂʘʨʪʘé, 2010]. 
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1.2.2. ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ, ʩʦʛʣʘʩʥʦ çʊʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳè, 

ʫʯʘʩʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʦʥʦʢʣʠʥʘʣʴʥʦʛʦ ʩʢʣʦʥʘ 

ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ, ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʩ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʘʥʪʝʢʣʠʟʦʡ ʥʘ ʩʝʚʝʨʝ ʠ 

ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ (ʇʨʝʜʙʘʡʢʘʣʴʩʢʦʛʦ ʠʣʠ ʇʨʝʜʙʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ) ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ ʥʘ 

ʚʦʩʪʦʢʝ (ʈʠʩ. 1.5) [ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝé, 1995; ʉʤʝʪʘʥʠʥ, 2000]. 

ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʢʨʦʚʣʝ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ ʚʝʥʜʘ 

ɸʥʛʘʨʦ-ʃʝʥʩʢʘʷ ʩʪʫʧʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʢʣʠʥʘʣʴ ʩʦ ʩʣʘʙʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʛʨʘʜʠʝʥʪʦʤ ʜʦ 10 ʤ/ʢʤ [ʊʝʢʪʦʥʠʯʝʩʢʘʷ, 2018; ɻʝʦʣʦʛʠʷ, 1981]. 

ʆʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʩʣʦʞʝʥ ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʨʠʛʝʥʥʳʤʠ ʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʠʤʠ ʠ ʪʝʨʨʠʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʦʣʝʥʦʩʥʳʤʠ ʢʝʤʙʨʠʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʨʦʜʘʤʠ ʩʠʣʫʨʘ, ʦʨʜʦʚʠʢʘ ʠ 

ʶʨʳ. ʇʨʝʜʧʘʪʦʤʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʛʠʙ ʚʳʧʦʣʥʝʥ ʚ ʦʩʥʦʚʥʦʤ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʨʠʬʝʡʩʢʠʤʠ ʠ ʩʦʣʝʥʦʩʥʦ- ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʝʤʙʨʠʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ (ʤʦʱʥʦʩʪʴʶ 

ʦʪ 2.5 ʜʦ 6 ʢʤ), ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʫʪʳʭ ʟʦʥʘʭ ʧʝʨʝʢʨʳʪʳ ʦʨʜʦʚʠʢʩʢʠʤʠ, ʨʝʞʝ 

ʩʠʣʫʨʠʡʩʢʠʤʠ ʠ ʜʝʚʦʥʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ [ʄʦʜʝʣʠé, 2017; ʐʝʤʠʥ ʠ 

ʜʨ., 2018]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ ʚʳʜʝʣʝʥʳ ʜʚʝ ʩʪʨʫʢʪʫʨʳ I ʧʦʨʷʜʢʘ ï ɹʨʘʪʩʢʠʡ 

ʠ ʂʦʚʳʢʪʠʥʩʢʠʡ ʚʳʩʪʫʧʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʨʝʜʥʝʡ ʝʝ ʯʘʩʪʷʭ, ʠ ʜʚʝ 

ʩʪʨʫʢʪʫʨʳ II ʧʦʨʷʜʢʘ ï ɺʝʨʭʥʝʘʥʛʘʨʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʤʳʩ ʠ ɹʦʞʝʭʘʥʩʢʠʡ ʚʘʣ. 

ʇʦ ʜʘʥʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [ɼʨʦʙʦʪ ʠ ʜʨ., 2004; ʉʤʠʨʥʦʚ ʠ ʜʨ, 2016], ʂʦʚʳʢʪʠʥʩʢʦʝ 

ɻʂʄ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʚʳʩʪʫʧʘ. ʂʦʚʳʢʪʠʥʩʢʠʡ 

ʚʳʩʪʫʧ ʦʩʣʦʞʥʷʝʪ ʶʛʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʨʫʧʥʫʶ (ʙʦʣʝʝ 5000 ʢʤ
2
) ʥʝʟʘʤʢʥʫʪʫʶ ʩʪʨʫʢʪʫʨʫ II ʧʦʨʷʜʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʧʦ ʫʜʣʠʥʝʥʠʶ 

ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʦʚʳʢʪʠʥʩʢʠʡ ʚʳʩʪʫʧ ʦʩʣʦʞʥʝʥ 

ʜʚʫʤʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ III ʧʦʨʷʜʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʩʦʛʣʘʩʥʦ ʩ ʩʫʙʰʠʨʦʪʥʳʤ 

ʨʘʟʣʦʤʦʤ. 

ʋʞʝ ʚ ʨʘʙʦʪʘʭ ɸ. ʕ. ʂʦʥʪʦʨʦʚʠʯʘ ʠ ʜʨ. [ʅʝʬʪʝʛʘʟʦʥʦʩʥʳʝ..., 1995], ɻ. ʗ. ʐʫʪʦʚʘ 

[ʐʫʪʦʚ, 1987] ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʥʘ ʩʢʣʦʥʝ 

ɸʥʛʘʨʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɹʘʡʢʘʣʦ-ɺʠʣʶʡʩʢʦʛʦ (ʇʨʝʜʙʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ) ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʩ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʴʶ (ɸʃʉ). ʉʦʛʣʘʩʥʦ 

ʫʪʦʯʥʝʥʥʦʡ ʩʭʝʤʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ 

ʍʘʥʜʠʥʩʢʦʡ ʯʘʩʪʠ ʂɻʂʄ ʠ ʅʘʨʴʷʛʠʥʩʢʦʛʦ ɻʂʄ ʢʘʨʪʠʨʫʶʪʩʷ ʫʞʝ ʚ ʢʦʥʪʫʨʘʭ ʇʨʝʜʙʘʡʢʘʣʦ-

ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʟʘʣʝʞʝʡ ʋɺ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʷʨʫʩʘʭ. 

ʅʠʞʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʱʝʡ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʦʛʦ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʥʜʘ 



22 

 

(ʘʚʪʦʭʪʦʥ), ʠ çʧʨʠʧʘʷʥè ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʘ. ʆʨʪʦʧʣʘʪʬʦʨʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʥʜʘ, 

ʢʝʤʙʨʠʷ, ʦʨʜʦʚʠʢʘ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʨʠʬʝʡʩʢʠʝ ʘʚʣʘʢʦʛʝʥʦʚʳʝ ʪʦʣʱʠ, ʠ 

ʂʦʚʳʢʪʠʥʩʢʦʝ ɻʂʄ ʨʘʩʧʦʣʦʞʝʥʦ ʠʤʝʥʥʦ ʥʘʜ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝʡ ʨʠʬʝʡʩʢʦʛʦ ʧʘʣʝʦʧʨʦʛʠʙʘ-

ʘʚʣʘʢʦʛʝʥʘ, ʥʘʜ ʛʨʘʥʠʮʝʡ ʚʳʢʣʠʥʠʚʘʥʠʷ ʪʦʣʱ ʚʝʨʭʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ ï ʥʠʞʥʝʛʦ ʚʝʥʜʘ 

[ɺʘʭʨʦʤʝʝʚ ʠ ʜʨ, 2019; ʉʤʠʨʥʦʚ ʠ ʜʨ., 2019].  

 

ʈʠʩ. 1.5 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʬʨʘʛʤʝʥʪʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʊʝʢʪʦʥʠʯʝʩʢʘʷé, 2018]. 
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ʅʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʚʳʜʝʣʝʥʦ 2 ʩʪʨʫʢʪʫʨʥʳʭ ʷʨʫʩʘ, 

ʚʝʨʭʥʠʡ ʠʟ ʢʦʪʦʨʳʭ ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥ (ʈʠʩ. 1.4) ʚ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ 

ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ ʧʣʘʪʬʦʨʤʳ. 

 

ʈʠʩ. 1.6 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʭʝʤʝ ʟʦʥ ʜʝʩʪʨʫʢʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʉʤʝʪʘʥʠʥ, 2000] 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʥʘʜʚʠʛʦʚʳʝ ʧʦʷʩʘ: 1 ï ʇʨʠʩʘʷʥʩʢʠʡ, 2 ï ʅʠʞʥʝʘʥʛʘʨʩʢʠʡ, 3 ï ʇʨʝʜʙʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʠʡ; 2 ï ɸʥʛʘʨʩʢʘʷ ʟʦʥʘ ʩʜʚʠʛʦʚ; 3 ï ʛʨʘʥʠʮʘ ʧʘʣʝʦʟʦʡʩʢʦʛʦ; ʯʝʭʣʘ; 4 ï ʛʨʘʥʠʮʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

1.2.3. ʅʝʦʪʝʢʪʦʥʠʢʘ 

ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ï ʢʦʥʝʯʥʳʡ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʥʘ ʤʦʤʝʥʪ 

ʨʘʩʩʤʦʪʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ (ʥʦʚʝʡʰʠʝ) 

ʧʨʦʜʦʣʞʘʶʪʩʷ. ʕʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ 

ʟʦʥʳ, ʧʦ ʜʘʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʦʚʝʡʰʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ʦʭʚʘʪʳʚʘʝʪ ʧʦʩʣʝʵʦʮʝʥʦʚʦʝ ʚʨʝʤʷ [ɿʦʣʦʪʘʨʝʚ, 1974; 

ʃʝʚʠ, ʂʫʣʴʯʠʮʢʠʡ, 1981]. ʅʘ ʬʨʘʛʤʝʥʪʝ ʢʘʨʪʳ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ (ʈʠʩ. 1.7) ʦʪʦʙʨʘʞʝʥʳ 

ʩʫʫʤʤʘʨʥʳʝ ʘʤʧʣʠʪʫʜʳ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʣʠʥʝʡʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠʪʫʜ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʙʘʟʠʨʦʚʘʣʘʩʴ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʘʥʘʣʠʟʝ ʜʝʬʦʨʤʘʮʠʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʦ ʥʘʯʘʣʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʵʪʘʧʘ, ʩ ʫʯʝʪʦʤ ʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʜ ʩʘʤʳʤ ʥʘʯʘʣʦʤ ʵʪʦʛʦ ʵʪʘʧʘ. ʊʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ 
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ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ, 

ʢʦʤʧʣʝʢʩʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʛʣʘʚʥʝʡʰʠʝ ʜʨʝʚʥʠʝ ʨʘʟʣʦʤʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʧʦʛʨʘʥʠʯʥʳʤ 

ʟʦʥʘʤ ʧʣʘʪʬʦʨʤʳ, ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʠʟʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʛʦ 

ʢʨʫʧʥʦʛʦ ʚʘʣʦʦʙʨʘʟʥʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. ʆʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʠʧʦʜʥʷʪʦ ʥʘʜ ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ ʥʝʤʫ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʩʠʩʪʝʤʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʧʘʜʠʥ. ʉʫʤʤʘʨʥʳʝ ʘʤʧʣʠʪʫʜʳ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʢʦʣʝʙʣʶʪʩʷ ʟʜʝʩʴ ʚ ʦʩʥʦʚʥʦʤ ʦʪ 350 ʜʦ 450 ʤ,  ʚ ʩʚʦʜʦʚʦʡ ʯʘʩʪʠ ʜʦʩʪʠʛʘʷ 500 ï 550 

ʤ (ʧʦ ɿʦʣʦʪʘʨʝʚʫ ʜʦ 1200 ʤ) [ɿʦʣʦʪʘʨʝʚ, 1974]. ɺʳʜʝʣʷʝʪʩʷ ʨʷʜ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ I 

ʧʦʨʷʜʢʘ. 

ʉʦʦʪʥʦʩʷ ʢʨʫʧʥʳʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʨʘʟʜʝʣʘ 

ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʙʣʦʢʦʚʘʷ ʪʝʢʪʦʥʠʢʘ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʘ ʚʝʩʴʤʘ ʩʣʦʞʥʫʶ ʩʦʚʨʝʤʝʥʥʫʶ ʤʦʨʬʦʣʦʛʠʶ ʨʝʣʴʝʬʘ ʵʨʦʟʠʦʥʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʈʝʣʴʝʬ ʧʦʜʦʰʚʳ ʠ ʢʨʦʚʣʠ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʭʦʜʷʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʥʦʚʝʡʰʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦʤ 

ʧʣʘʥʝ. ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʠʤʝʶʪ ʥʝ ʦʪʯʝʪʣʠʚʫʶ ʩʚʷʟʴ ʩ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʣʘʥʦʤ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʦʜʥʷʪʠʷ ʠ ʚʧʘʜʠʥʳ ʬʫʥʜʘʤʝʥʪʘ 

ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʥʘʜʧʦʨʷʜʢʦʚʳʤʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɺʳʷʚʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʦʚʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʦ ʩʪʨʫʢʪʫʨʦʡ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʣʘʥʝ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ, ʯʪʦ 

ʩʚʷʟʳʚʘʝʪʩʷ ʢʘʢ ʩʦ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ, ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʯʝʭʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʪʦʛʠ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʂʦʚʳʢʪʠʥʩʢʦʤ ɻʂʄ, ʜʝʪʘʣʴʥʘʷ 

ʧʨʦʨʘʙʦʪʢʘ ʠʟʚʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʟʥʳʭ ʣʝʪ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩ 

ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦ ʦʙʲʝʤʫ ʤʘʩʩʠʚʘ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʠ ʧʦʣʝʚʦʡ 

ʛʝʦʬʠʟʠʢʠ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʦʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʶʞʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʝʡ ʢʨʘʪʦʥʘ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ ʨʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʯʝʤ 70-ʣʝʪʥʠʭ ʨʘʙʦʪ ʥʘ ʥʝʬʪʴ 

ʠ ʛʘʟ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʢʨʫʧʥʦʛʦ ɺʝʨʭʥʝʣʝʥʩʢʦʛʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʚʦʜʦʚʦʛʦ ʧʦʜʥʷʪʠʷ, ʧʨʝʜʣʦʞʝʥʥʫʶ ʚ 1980-ʝ ʛʛ. ʛʝʦʣʦʛʘʤʠ ɺʦʩʪʉʠʙʅʀʀɻɻʠʄʉ. 

ʋʥʘʩʣʝʜʦʚʘʥʥʦʝ ʧʦʜʥʷʪʠʝ ʩ ʥʠʞʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʬʦʨʤʠʨʦʚʘʥʦ 

çʧʝʨʝʢʦʩʦʤè ʣʦʞʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʯʘʩʪʠ ʘʤʬʠʪʝʘʪʨʘ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʛʦ ʠ ɸʥʛʘʨʦ-ʉʘʷʥʩʢʦʛʦ ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ ʚ 
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ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʨʘʟʥʦʡ ʘʤʧʣʠʪʫʜʳ [ɾʘʨʢʦʚ, ɿʘʤʘʨʘʝʚ, 1964; ɺʘʭʨʦʤʝʝʚ ʠ 

ʜʨ., 2019]. 

 

ʈʠʩ. 1.7 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʨʪʝ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʧʦ ɺʘʨʣʘʤʦʚʫ ʠ ʜʨ., 1979 ʛ. [ɻʝʦʣʦʛʠʷ, 1981]. 

ɺʝʨʭʥʝʣʝʥʩʢʦʝ ʩʚʦʜʦʚʦʝ ʧʦʜʥʷʪʠʝ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʀʨʢʫʪʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ 

ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʘʭ [ʂʘʨʪʘ ʥʦʚʝʡʰʝʡé, 1981; ʌʣʦʨʝʥʩʦʚ, 1962]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʜʥʷʪʠʝ ʙʳʣʦ 

ʦʪʨʘʞʝʥʦ ʥʘ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʠ ʩʦʧʦʩʪʘʚʣʝʥʦ ʩ ʢʨʫʧʥʦʡ ʛʣʳʙʦʡ ʘʨʭʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 
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ʬʫʥʜʘʤʝʥʪʝ [ɻʝʦʣʦʛʠʷ, 1981; ɿʘʤʘʨʘʝʚ, 1967; ʂʘʨʪʘé, 1978; ʂʘʨʪʘé, 1981; ʅʦʚʝʡʰʘʷé, 1993; 

ʌʣʦʨʝʥʩʦʚ, 1962]. 

ʈʘʟʣʦʤʳ ʚ ʬʫʥʜʘʤʝʥʪʝ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʵʪʦ ʧʦʜʥʷʪʠʝ, ʚʳʜʝʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ʂ. ɸ. 

ʉʘʚʠʥʩʢʦʛʦ [1972], ʫʪʦʯʥʝʥʳ ʥʘ ʢʘʨʪʘʭ ɻ. ʃ. ʄʠʪʨʦʬʘʥʦʚʘ, ɸ. ʇ. ʊʘʩʢʠʥʘ [1994], ɸ. ʉ 

ɹʘʨʳʰʝʚʘ ʠ ʜʨ. [1977] ʠ ʦʙʦʙʱʝʥʳ ʚ ʧʫʙʣʠʢʘʮʠʠ ɺʅʀɻʈʀ. ʇʦ ʨʝʞʠʤʫ ʧʨʦʷʚʣʝʥʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʥʦʚʝʡʰʠʡ ʵʪʘʧ ʦʥʦ ʦʪʥʝʩʝʥʦ ʢ ʦʙʣʘʩʪʷʤ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʫʤʤʘʨʥʳʝ ʘʤʧʣʠʪʫʜʳ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʥʷʪʠʡ ʟʜʝʩʴ 500ï1000 ʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʦ 1500 

ʤ. ɺʝʨʭʥʝʣʝʥʩʢʦʝ ʩʚʦʜʦʚʦʝ ʧʦʜʥʷʪʠʝ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʵʣʝʤʝʥʪ ʚ ʧʨʝʜʝʣʘʭ ɸʃʉ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩ ʤʝʟʦʟʦʷ 

(ʦʨʜʦʚʠʢ), ʪ. ʝ. ʜʦʢʘʡʥʦʟʦʡʩʢʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ ʙʣʦʢʦʚʳʭ ʜʚʠʞʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ [ʐʫʪʦʚ, 1987; ʂʘʨʪʘ ʥʦʚʝʡʰʝʡé, 1981; ɺʘʭʨʦʤʝʝʚ, 2017, 2018, 2021; 

ʉʤʠʨʥʦʚ ʠ ʜʨ, 2019]. 

ɻʨʘʥʠʮʳ ʧʦʜʥʷʪʠʷ ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʤʠ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʚ ʬʫʥʜʘʤʝʥʪʝ ʶʛʘ ʢʨʘʪʦʥʘ, 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʤʝʛʘʩʪʨʫʢʪʫʨʦʡ ʚ ʯʝʭʣʝ ʠ ʢʦʥʪʫʨʘʤʠ ʦʙʨʘʤʣʷʶʱʠʭ ʝʛʦ 

ʧʨʦʛʠʙʦʚ (ʇʨʝʜʙʘʡʢʘʣʴʩʢʦ-ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ, ʀʣʠʤʩʢʦʛʦ ʠ ʇʨʝʜʩʘʷʥʩʢʦʛʦ). ʇʦʜʥʷʪʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʦʡ ʯʘʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʩʝʜʣʦʚʠʥʳ (ʚ ʨʘʡʦʥʝ ʧʦʩ. ʂʘʨʘʤ), 

ʢʦʪʦʨʘʷ ʧʦ ʛʨʘʥʠʮʝ ʩ ʚʝʥʜʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʟʜʝʣʷʝʪ ʇʨʝʜʧʘʪʦʤʩʢʫʶ ʠ 

ʇʨʝʜʙʘʡʢʘʣʴʩʢʫʶ ʚʝʪʚʠ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ. ʆʩʝʚʘʷ ʣʠʥʠʷ ʩ ʠʟʛʠʙʦʤ ʪʨʘʩʩʠʨʫʝʪʩʷ ʚʜʦʣʴ 

ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʩ ʢʘʞʜʳʤ ʠʟʵʪʠʭ ʧʨʦʛʠʙʦʚ. 

ɻ. ʗ. ʐʫʪʦʚ [1987] ʧʦʣʘʛʘʣ, ʯʪʦ ʢʨʫʧʥʦʝ (ʘ ʧʦ ʥʦʚʳʤ ʜʘʥʥʳʤ ɻʈʈ ï ʫʥʠʢʘʣʴʥʦʝ) 

ɺʝʨʭʥʝʣʝʥʩʢʦʝ ʧʦʜʥʷʪʠʝ ʥʘ ʶʛʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʦʛʨʘʥʠʯʝʥʦ ʂʫʣʝʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʦʡ ʠ 

ɹʦʞʝʭʘʥʩʢʠʤ ʚʘʣʦʤ ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʇʨʠʙʘʡʢʘʣʴʩʢʠʤ ʠ ʇʨʝʜʧʘʪʦʤʩʢʠʤ ʚʝʪʚʷʤʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʠʙʘ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʝʚʝʨʥʦʝ ʧʦʛʨʫʞʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʩʦʚʨʝʤʝʥʥʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʤʦʥʦʢʣʠʥʘʣʴʥʦʛʦ ʩʢʣʦʥʘ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ (ɸʥʛʘʨʦ-ʃʝʥʩʢʠʡ) ʧʘʣʝʦʧʨʦʛʠʙ, ʘ ʧʦʟʞʝ 

ʇʨʝʜʙʘʡʢʘʣʴʩʢʠʡ ʥʦʚʝʡʰʠʡ ʧʨʦʛʠʙ ʨʘʟʚʠʚʘʣʠʩʴ ʫʥʘʩʣʝʜʦʚʘʥʥʦ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ [ɿʘʤʘʨʘʝʚ, 1967]. ʆʥ ʠʤʝʝʪ ʯʝʪʢʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʩ 

ɺʝʨʭʥʝʣʝʥʩʢʠʤ ʩʚʦʜʦʚʳʤ ʧʦʜʥʷʪʠʝʤ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʢ ʧʦ ʢʨʦʚʣʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ, ʪʘʢ ʠ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʣʘʥʘʤ ʨʠʬʝʷ ï ʪʝʨʨʠʛʝʥʥʦʛʦ ʚʝʥʜʘ (ɹʦʞʝʭʘʥʩʢʠʡ ʚʘʣ ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʚʝʥʜʘ, ʚʳʷʚʣʝʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ ɹʦʞʝʭʘʥʩʢʦʡ ʩʢʚ. 1 ʠ ʛʘʣʦʛʝʥʥʦ-

ʢʘʨʙʦʥʘʪʥʦʛʦ ʢʝʤʙʨʠʷ (ɸʭʠʥʩʢʠʡ ʚʘʣ) [ɺʘʭʨʦʤʝʝʚ ʠ ʜʨ., 2021]. ɽʱʝ ʨʝʟʯʝ ʚʳʨʘʞʝʥʳ ʝʛʦ 

ʛʨʘʥʠʮʳ ʩ ɹʘʡʢʘʣʴʩʢʦʡ ʛʨʫʧʧʦʡ ʨʠʬʪʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʛʜʝ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʠʥʪʝʥʩʠʚʥʦ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, ʘʤʧʣʠʪʫʜʳ ʩʤʝʱʝʥʠʡ ʧʦ ʢʦʪʦʨʳʤ ʚ ʥʦʚʝʡʰʝʝ ʚʨʝʤʷ ʜʦʩʪʠʛʣʠ 

700 ï 1000 ʤ. ɿʜʝʩʴ ʧʨʦʙʫʨʝʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʇʨʠʙʘʡʢʘʣʴʩʢʘʷ ʩʢʚ. 1, ʚʩʢʨʳʚʰʘʷ 

ʢʘʯʝʨʛʘʪʩʢʫʶ ʩʚʠʪʫ ʪʨʝʭʯʣʝʥʥʦʛʦ ʙʘʡʢʘʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʀʨʢʫʪʩʢʦʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʙʘʩʩʝʡʥʝ (ʅɻɹ) ʙʳʣʘ ʤʥʦʛʦʵʪʘʧʥʘʷ 

(ʩ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ) ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ. ɸʥʛʘʨʦ-ʇʨʠʩʘʷʥʩʢʠʡ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʡ 

ʢʨʘʝʚʦʡ ʧʨʦʛʠʙ ʦʧʫʩʢʘʣʩʷ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ɸʥʛʘʨʦ-ʃʝʥʩʢʠʡ [ɾʘʨʢʦʚ, ɿʘʤʘʨʘʝʚ, 1964]. 

ʇʦʩʣʝʜʫʶʱʝʝ ʚʦʟʜʳʤʘʥʠʝ ʀʨʢʫʪʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ ʚ ʢʦʥʮʝ ʶʨʳ ʪʘʢʞʝ ʧʨʦʭʦʜʠʣʦ ʩ ʧʝʨʝʢʦʩʦʤ 

ï ʙʦʣʝʝ ʘʤʧʣʠʪʫʜʥʳʤ ʧʦʜʥʷʪʠʝʤ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʘʤʬʠʪʝʘʪʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʛʨʫʞʝʥʠʷ ʝʛʦ 

ʶʞʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʚ ʶʨʩʢʦʝ ʚʨʝʤʷ ʠ ʦʪʩʪʘʚʘʥʠʝʤ ʟʘʧʘʜʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜʥʷʪʠʷ ʧʦ 

ʘʤʧʣʠʪʫʜʝ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʵʧʦʭʠ. ʂʘʡʥʦʟʦʡʩʢʠʡ ʵʪʘʧ ʚʦʟʜʳʤʘʥʠʷ ʫʩʠʣʠʣ ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʧʝʨʝʢʦʩ, ʯʪʦ ʜʦʢʘʟʘʥʦ ʘʥʘʣʠʟʦʤ ʜʝʬʦʨʤʘʮʠʠ ʜʦʥʝʦʛʝʥʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ [ʂʘʨʪʘ 

ʥʦʚʝʡʰʝʡ, 1981]. ʉʬʦʨʤʠʨʦʚʘʣʘʩʴ ʤʦʥʦʢʣʠʥʘʣʴ ʩ ʧʦʜʲʝʤʦʤ ʚ ʩʪʦʨʦʥʫ ʇʨʝʜʙʘʡʢʘʣʴʩʢʦʛʦ 

(ʇʨʠʙʘʡʢʘʣʴʩʢʦʛʦ) ʧʘʣʝʦʧʨʦʛʠʙʘ [ɿʘʤʘʨʘʝʚ, 1967]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɺʝʨʭʥʝʣʝʥʩʢʦʝ ʩʚʦʜʦʚʦʝ ʧʦʜʥʷʪʠʝ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʚ ʧʨʝʜʝʣʘʭ ɸʃʉ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤ ʩ ʤʝʟʦʟʦʷ 

(ʦʨʜʦʚʠʢ) ʜʦʢʘʡʥʦʟʦʡʩʢʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ ʙʣʦʢʦʚʳʭ ʜʚʠʞʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʇʨʠ ʵʪʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʨʘʥʠʮʳ ʧʦʜʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ ʚ ʬʫʥʜʘʤʝʥʪʝ ʶʛʘ ʢʨʘʪʦʥʘ ɺʝʨʭʥʝʣʝʥʩʢʦʛʦ ʩʚʦʜʘ ʠ ʦʙʨʘʤʣʷʶʱʠʭ ʝʛʦ ʧʨʦʛʠʙʦʚ 

(ʇʨʝʜʙʘʡʢʘʣʴʩʢʦ-ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ, ʀʣʠʤʩʢʦʛʦ ʠ ʇʨʝʜʩʘʷʥʩʢʦʛʦ). 

ʅʘʢʦʧʣʝʥʥʳʝ ʩ 1980-ʭ ʛʛ. ʨʝʟʫʣʴʪʘʪʳ ɻʈʈ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 2D ʠ 3D ʠ ʜʘʥʥʳʝ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʭ 50 ʣʝʪ ʥʘ ɸʃʉ ʠ ʫʥʠʢʘʣʴʥʦʤ 

ʂʦʚʳʢʪʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ï ʚʩʝ ʵʪʦ ʢʦʨʨʝʢʪʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʧʨʠʚʝʜʝʥʥʫʶ ʛʝʦʣʦʛʦ-

ʩʪʨʫʢʪʫʨʥʫʶ ʤʦʜʝʣʴ [ɺʘʭʨʦʤʝʝʚ ʠ ʜʨ., 2019; ʉʤʠʨʥʦʚ ʠ ʜʨ., 2019]. 

1.3. ʄʘʛʤʘʪʠʟʤ 

ʅʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʚʝʩʴʤʘ ʰʠʨʦʢʦ ʙʳʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʪʨʘʧʧʦʚʳʡ ʤʘʛʤʘʪʠʟʤ 

(ʈʠʩ. 1.8). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʘ 

ʠʥʪʨʫʟʠʚʥʘʷ ʛʠʧʘʙʠʩʩʘʣʴʥʘʷ ʬʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʦʣʝʨʠʪʘʤʠ. ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ 

ʧʣʦʱʘʜʠ ʧʨʝʦʙʣʘʜʘʶʪ ʜʦʣʝʨʠʪʳ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʟʘʣʝʛʘʥʠʷ ʠʥʪʨʫʟʠʚʦʚ 

ʷʚʣʷʶʪʩʷ ʩʠʣʣʳ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʣʣʦʚ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ 

ʩʥʠʟʫ ʦʛʨʘʥʠʯʝʥ ʚʝʥʜʦʤ, ʩʚʝʨʭʫ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʣʘʩʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ. 

ʄʦʨʬʦʣʦʛʠʷ ʩʝʢʫʱʠʭ ʠʥʪʨʫʟʠʚʥʳʭ  ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ ʠʟʫʯʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ [ɻʝʦʣʦʛʠʷ, 1981; ʄʠʛʫʨʩʢʠʡ ʠ ʜʨ., 2010]. 

ʇʦ ʜʘʥʥʳʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʫʨʦʚʥʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ 

ʪʨʘʧʧʘ ʚ ʨʘʟʨʝʟʝ: ʥʘʜʦʩʠʥʩʢʦʡ ʯʘʩʪʠ ʠ ʧʦʜʦʩʠʥʩʢʦʡ ʯʘʩʪʠ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪʳ. ʇʝʨʝʪʦʢ ʤʘʛʤʳ ʠʟ 

ʧʦʜʦʩʠʥʩʢʦʡ ʚ ʥʘʜʦʩʠʥʩʢʫʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʨʦʠʩʭʦʜʠʣ ʧʦ ʦʩʣʘʙʣʝʥʥʳʤ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤ 

ʟʦʥʘʤ ʜʝʩʪʨʫʢʮʠʠ (ʪʨʝʱʠʥʦʚʘʪʳʝ ʟʦʥʳ, ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ). ʄʦʱʥʳʡ ʩʧʣʦʰʥʦʡ 

ʜʦʣʦʤʠʪʦʚʳʡ ʧʣʘʩʪ (ʦʩʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʷʚʣʷʣʩʷ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʤʘʛʤʳ ʪʨʫʜʥʦ 
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ʧʨʝʦʜʦʣʠʤʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ. ʊʘʤ, ʛʜʝ ʦʩʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʦʢʘʟʘʣʩʷ ʦʩʣʘʙʣʝʥʥʳʤ ʟʘ ʩʯʝʪ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʤʘʛʤʘ ʧʝʨʝʪʝʢʣʘ ʧʦ ʦʩʣʘʙʣʝʥʥʦʡ ʟʦʥʝ ʚ ʥʘʜʦʩʠʥʩʢʫʶ ʯʘʩʪʴ ʨʘʟʨʝʟʘ. 

 

ʈʠʩ. 1.8 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʨʪʝ ʦʩʥʦʚʥʳʭ ʧʦʣʝʡ ʪʨʘʧʧʦʚʳʭ ʩʠʣʣʦʚ ʠ 

ʩʢʦʧʣʝʥʠʷ ʋɺ ʥʘ ʶʛʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʄʠʛʫʨʩʢʠʡ, 2010]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʛʨʘʥʠʮʘ ʃʝʥʦ-ʊʫʥʛʫʩʩʢʦʡ ʅɻʇ;  ʧʦʣʷ ʪʨʘʧʧʦʚ: 2 ï ʪʝʨʨʠʪʦʨʠʷ ʨʘʟ ʚʠʪʠʷ 

ʧʣʘʩʪʦʚʳʭ ʠʥʪʨʫʟʠʡ ʚ ʚʝʨʭ ʥʝʡ ʧʦʣʦʚʠʥʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, 3 ï ʋʩʦʣʴʩʢʠʡ ʩʠʣʣ, 4 ï ʥʘʣʦʞʝʥʠʝ ʥʘ ʋʩʦʣʴʩʢʠʡ 

ʩʠʣʣ ʙʦʣʝʝ ʚʝʨʭʥʠʭ ʠʥʪʨʫʟʠʡ; 5 ï ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝ ʬʪʠ ʠ ʛʘʟʘ; 6 ï ʢʦʥʫʪʨ ʫʯʘʩʪʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʧʦʠʩʢʦʚʦʡ ʩʢʚ. 7 ï ʇ ʥʘ ʃʝʚʦʙʝʨʝʞʥʦʤ ʣʠʮʝʥʟʠʦʥʥʦʤ ʫʯʘʩʪʢʝ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʪʨʘʧʧʦʚʦʛʦ ʩʠʣʣʘ, ʟʘʣʝʛʘʶʱʝʛʦ ʥʘʜ ʦʩʠʥʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ 

ʠ ʠʤʝʶʱʝʛʦ ʪʦʣʱʠʥʫ 38 ʤ. ɺ ʩʢʚ. 161 ʇʦʜʚʦʣʦʯʥʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 22 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ 

ʩʢʚ. 7-ʇ, ʪʨʘʧʧʳ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʩʢʚ. 1 ï ʇ ʠ 2 ï ʇ ʥʘ ʇʨʘʚʦʙʝʨʝʞʥʦʤ ʫʯʘʩʪʢʝ ʪʨʘʧʧʳ ʚ ʨʘʟʨʝʟʝ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʊʨʘʧʧʦʚʳʝ ʪʝʣʘ ʚʩʢʨʳʪʳ ʚ ʩʢʚʘʞʠʥʘʭ ʥʘ ʏʦʨʩʢʦʡ, ɻʨʫʟʥʦʚʩʢʦʡ, ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʂʦʚʳʢʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ. ʅʘ ʏʦʨʩʢʦʡ ʧʣʦʱʘʜʠ ʚ ʩʢʚ. 1 ʪʨʘʧʧʳ ʟʘʣʝʛʘʶʪ ʧʦʜ ʦʩʠʥʩʢʠʤ 

ʛʦʨʠʟʦʥʪʦʤ, ʘ ʚ ʩʢʚ. 2 ʠ 115 ï ʥʘʜ ʦʩʠʥʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ. ʅʘ ɻʨʫʟʥʦʚʩʢʦʡ ʠ ɾʘʨʢʦʚʩʢʦʡ 

ʧʣʦʘɦʜʷʭ ʪʦʣʱʠʥʘ ʪʨʘʧʧʦʚʦʛʦ ʩʠʣʣʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 101 ʜʦ 120 ʤ (ʩʢʚ. ɾʘʨ ï 133 - 120 ʤ, ʩʢʚ. 

ɻʨʟ ï 1 ï 112 ʤ, ʩʢʚ. ɻʨʟ ï 134 ï 101 ʤ). 



29 

 

ɻʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʃʋ ʚʩʢʨʳʪʘ ʧʣʘʩʪʦʚʘʷ ʠʥʪʨʫʟʠʷ 

ʪʨʘʧʧʦʚ ʚ ʧʦʜʦʩʠʥʩʢʦʡ ʯʘʩʪʠ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪʳ. ʇʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠʥʪʨʫʟʠʚʥʦʝ ʪʝʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʜʦʣʝʨʠʪʘʤʠ, ʨʝʞʝ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ. ɺ ʧʨʝʜʝʣʘʭ 

ʏʠʢʘʥʩʢʦʛʦ ʃʋ ʪʨʘʧʧʳ ʙʳʣʠ ʚʩʢʨʳʪʳ ʧʦʜ ʦʩʠʥʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ. ɺ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʪʦʣʱʠʥʘ ʠʭ ʩʦʢʨʘʱʘʝʪʩʷ: 42 ʤ - ʚ ʩʢʚ. ʖʂ ï 1, 21 ʤ - ʚ ʩʢʚ. ʖʂ ï 2, 15 ʤ - ʚ ʩʢʚ. ʏʠʢ ï 22. ɺ 

ʩʢʚʘʞʠʥʘʭ ʏʠʢ ï 174, ʏʠʢ ï 1, ʏʠʢ ï 2, ʖʂ ï 4, ʖʂ ï 5 ʠ ʖʂ ï 6 ʪʨʘʧʧʦʚʳʡ ʩʠʣʣ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺ ʧʨʝʜʝʣʘʭ ʍʘʥʜʠʥʩʢʦʛʦ ʃʋ ʪʨʘʧʧʳ ʚ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ ʥʝ ʚʩʪʨʝʯʝʥʳ. 

1.4. ʅʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ 

ɺ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ɸʥʛʘʨʦ-

ʃʝʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʃʝʥʦ-ʊʫʥʛʫʩʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ʈʠʩ. 1.9) [ɻʝʦʣʦʛʠʷ, 1981].  

ɺ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʘ: ʚʝʥʜʩʢʠʡ 

ʪʝʨʨʠʛʝʥʥʳʡ, ʚʝʨʭʥʝʚʝʥʜʩʢʠʡ ï ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʡ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ, ʢʝʤʙʨʠʡʩʢʠʡ 

ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ. 

 

ʈʠʩ. 1.9 ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʳʢʦʧʠʨʦʚʢʝ ʠʟ ʢʘʨʪʳ 

ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʂʘʨʪʘé, 2002]. 

ʂ ʦʩʥʦʚʥʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʦʙʲʝʢʪʘʤ ʪʝʨʨʠʛʝʥʥʦʛʦ ʚʝʥʜʘ ʚ ʨʘʡʦʥʝ 

ʦʪʥʦʩʷʪʩʷ ʧʝʩʯʘʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʜʩʦʣʝʚʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʙʝʟʳʤʷʥʥʳʡ, ʙʦʭʘʥʩʢʠʡ 

ʠ ʧʘʨʬʸʥʦʚʩʢʠʡ [ʇʦʩʧʝʝʚ ʠ ʜʨ., 2020; ʄʠʩʶʨʢʝʝʚʘ ʠ ʜʨ., 2016]. ʀʟ ʥʠʭ ʧʨʦʤʳʰʣʝʥʥʦ 

ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʝʩʯʘʥʠʢʠ ʧʘʨʬʝʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ [ɼʨʦʙʦʪ ʠ ʜʨ., 2004, ɸʭʠʷʨʦʚ ʠ 

ʜʨ., 2007, ʉʤʠʨʥʦʚ ʠ ʜʨ., 2016, 2019]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʂʦʚʳʢʪʠʥʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʧʘʨʬʝʥʦʚʩʢʠʤ 

ʧʝʩʯʘʥʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʚʳʜʝʣʷʝʤʳʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʨʭʥʝʯʦʨʩʢʦʡ ʩʚʠʪʳ.  



30 

 

ɺʳʷʚʣʝʥʥʘʷ ʚ ʧʘʨʬʝʥʦʚʩʢʦʤ ʛʦʨʠʟʦʥʪʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʘʷ ʟʘʣʝʞʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʧʣʘʩʪʦʚʦʡ ʦʯʝʥʴ ʢʨʫʧʥʦʡ, ʙʦʣʝʝ 7000 ʢʤ
2
 [ʂʦʢʘʨʝʚ ʠ ʜʨ., 2018; ʉʤʠʨʥʦʚ ʠ ʜʨ., 2016] 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʵʢʨʘʥʠʨʦʚʘʥʥʦʡ ʣʦʚʫʰʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʤʦʥʦʢʣʠʥʘʣʴʥʦʤ ʩʢʣʦʥʝ ɸʥʛʘʨʦ-

ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʥʘ ʩʢʣʦʥʝ ʇʨʝʜʙʘʡʢʘʣʦ-ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ ʧʨʦʛʠʙʘ ʩ 

ʜʨʫʛʦʡ. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʠʟʫʯʝʥʥʦʩʪʠ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ ʠʟʫʯʝʥʳ ʩʣʘʙʦ ʠ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʪ 

ʧʨʦʛʥʦʟʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʀʥʪʝʨʝʩ ʚ ʛʘʟʦʥʦʩʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʠʣʴʯʠʨʩʢʠʡ ʛʦʨʠʟʦʥʪ-ʢʦʣʣʝʢʪʦʨ 

ʥʠʞʥʝʘʥʛʘʨʩʢʦʡ ʧʦʜʩʚʠʪʳ [ɻʦʨʣʦʚ ʠ ʜʨ., 2016, 2018; Gorlov et al., 2018, 2020]. ɹʠʣʴʯʠʨʩʢʠʡ 

ʛʦʨʠʟʦʥʪ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʥʠʞʥʝʘʥʛʘʨʩʢʦʡ ʧʦʜʩʚʠʪʳ. ɻʦʨʠʟʦʥʪ 

ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʪʳʨʴʤʷ ʧʣʘʩʪʘʤʠ ʢʘʨʙʦʥʘʪʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʩʣʦʷʤʠ ʢʘʤʝʥʥʳʭ ʩʦʣʝʡ. ʇʣʘʩʪʳ 

ʙʠʣʴʯʠʨʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʨʘʟʦʙʱʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʣʘʩʪʦʚʳʤʠ ʜʘʚʣʝʥʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʜʥʠ ʩʢʚʘʞʠʥʳ ʠʟ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʘʶʪ ʩʘʤʦʠʟʣʠʚʳ 

ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʠʣʠ ʧʨʠʪʦʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʜʨʫʛʠʝ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʧʦʛʣʦʱʝʥʠʝʤ 

ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ. 

ʂʦʣʣʝʢʪʦʨ ʙʠʣʴʯʠʨʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʣʦʞʥʳʡ: ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʳʡ, ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʦ-

ʢʘʚʝʨʥʦʟʥʳʡ, ʪʨʝʱʠʥʥʳʡ, ʥʦ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʴ ʧʦ ʢʝʨʥʫ ʦʯʝʥʴ ʥʠʟʢʘʷ. ʆʪʢʨʳʪʘʷ ʧʦʨʠʩʪʦʩʪʴ 

ʧʦʨʦʜ ʛʦʨʠʟʦʥʪʘ, ʧʦ ʜʘʥʥʳʤ ɻʀʉ, ʩʦʩʪʘʚʣʷʝʪ 1ï10 %. ʊʦʣʱʠʥʘ ʛʦʨʠʟʦʥʪʘ 138ï157 ʤ. 

ʉʫʤʤʘʨʥʘʷ ʪʦʣʱʠʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʩʪʦʚ ɹ1ïɹ4 (ʙʝʟ ʩʦʣʝʡ) 82ï93 ʤ. ɻʘʟʦʧʨʦʷʚʣʝʥʠʷ ʚ 

ʙʠʣʴʯʠʨʩʢʦʤ ʛʦʨʠʟʦʥʪʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 6 ʩʢʚʘʞʠʥʘʭ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʚ ʚʠʜʝ ʚʳʙʨʦʩʦʚ 

ʛʘʟʘ ʠ ʛʘʟʘ ʩ ʚʦʜʦʡ. ɻʘʟ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʟʘʧʘʭʦʤ ʩʝʨʦʚʦʜʦʨʦʜʘ 

ʊʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʦʪʤʝʯʘʣʠʩʴ ʛʘʟʦʧʨʦʷʚʣʝʥʠʷ ʚ ʙʠʨʢʠʥʩʢʦʤ 

ʛʦʨʠʟʦʥʪʝ, ʟʘʣʝʛʘʶʱʝʤ ʚ ʙʫʣʘʡʩʢʦʡ ʩʚʠʪʝ. ʊʘʢ, ʚ ʩʢʚʘʞʠʥʝ ˉ 18 ï ʂʆɺ ʧʦʣʫʯʝʥ ʧʨʠʪʦʢ ʛʘʟʘ 

ʜʦ 20ï25 ʪʳʩ. ʤ
3
/ʩʫʪ, ʘ ʚ ʩʢʚʘʞʠʥʝ ˉ 61 ï ʂʆɺ ʧʨʠʪʦʢ ʛʘʟʘ ʩ ʨʘʧʦʡ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 100 ʪʳʩ. 

ʤ
3
/ʩʫʪ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʂɻʂʄ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʙʫʨʝʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʚʩʝʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʥʘʭʦʜʷʪʩʷ ʛʦʨʠʟʦʥʪʳ-ʢʦʣʣʝʢʪʦʨʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʦʩʣʦʞʥʝʥʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʠʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʥʘʜʩʦʣʝʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ï ʫʩʪʴ-ʢʫʪʩʢʘʷ, ʠʡʩʢʘʷ, ʚʝʨʭʦʣʝʥʩʢʘʷ ʩʚʠʪʳ, ʦʪʣʦʞʝʥʠʷʭ ʩʦʣʝʥʦʩʥʦʡ ʪʦʣʱʠ ï 

ʣʠʪʚʠʥʮʝʚʩʢʘʷ ʠ ʘʥʛʘʨʩʢʘʷ ʩʚʠʪʳ. ɻʘʟʦʧʨʦʷʚʣʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʪʣʦʞʝʥʠʷʤ 

ʘʥʛʘʨʩʢʦʡ ʩʚʠʪʳ ʩʦʣʝʥʦʩʥʦʡ ʪʦʣʱʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ,  ʘ ʪʘʢʞʝ ʢ ʭʨʠʩʪʦʬʦʨʦʚʩʢʦʤʫ, 

ʧʨʝʦʙʨʘʞʝʥʩʢʦʤʫ ʠ ʫʩʪʴ-ʢʫʪʩʢʦʤʫ ʛʦʨʠʟʦʥʪʘʤ. ʈʘʧʦʧʨʦʷʚʣʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʨʚʘʣʘʤʠ 

ʙʝʣʴʩʢʦʡ ʠ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪ ʩʦʣʝʥʦʩʥʦʡ ʪʦʣʱʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ [ɺʘʭʨʦʤʝʝʚ, 2015; ʉʤʠʨʥʦʚ, 

2018]. 

ʋʥʠʢʘʣʴʥʦʝ ʂʦʚʳʢʪʠʥʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʚ ʩʠʣʫ ʩʣʦʞʥʦʩʪʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ ʥʝʜʦʨʘʟʚʝʜʘʥʥʳʤ. ʆʩʥʦʚʥʘʷ ʟʘʣʝʞʴ 
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ʧʘʨʬʸʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʢʦʥʪʫʨʝʥʘ, ʢʦʥʪʫʨʳ ɸʥʛʘʨʦ-ʂʦʚʳʢʪʠʥʩʢʦʡ ʟʦʥʳ 

ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʜʠʩʢʫʩʩʠʦʥʥʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʨʫʛʠʭ ʧʣʘʩʪʦʚ-ʢʦʣʣʝʢʪʦʨʦʚ ʢʘʨʙʦʥʘʪʥʦ-

ʛʘʣʦʛʝʥʥʦʛʦ ʠ ʧʦʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʪʦ ʠʭ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʫʯʝʥʘ. ʇʨʦʚʦʜʠʤʳʝ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ [ʇʦʩʧʝʝʚ ʠ ʜʨ., 2020; ʄʠʩʶʨʢʝʝʚʘ ʠ ʜʨ. 2016]. 

1.5. ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʟʫʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɾʠʛʘʣʦʚʩʢʦʛʦ ʚʘʣʘ ʚʝʜʫʪ ʩ 50-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʂʦʚʳʢʪʠʥʩʢʦʡ 

ʧʣʦʘɦʜʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ 2D ï ʩ 70-ʭ, ʙʫʨʝʥʠʝʤ ï ʩ 70-ʭ, ɻ ʣʝʢʪʨʦʨʘʟʚʝʜʢʦʡ ʩ 1964ʛ. 

ʉʝʛʦʜʥʷ ʥʘ ʛʠʛʘʥʪʩʢʦʤ ʂʦʚʳʢʪʠʥʩʢʦʤ ɻʂʄ ʚʳʧʦʣʥʝʥ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʦ ʧʣʦʱʘʜʠ 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʢʫʙ ʜʘʥʥʳʭ 3D ʄʆɻʊ, ʧʨʦʙʫʨʝʥʦ ʦʢʦʣʦ 80 ʩʢʚʘʞʠʥ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ, ɻʀʉ. ʅʦ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʰʣʳʭ ʣʝʪ ï ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʯʝʭʦʣ ʠ 

ʧʣʘʱʝʦʙʨʘʟʥʦʝ ʝʛʦ ʩʪʨʦʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ɸʃʉ [ɼʨʦʙʦʪ ʠ ʜʨ., 2004; ʉʢʫʟʦʚʘʪʦʚ, 2017]. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʝʛʠʦʥʘ ʨʘʟʚʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʝʛʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʥʪʫʨʘʭ ʥʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ, ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʥʦʚʳʚʘʝʪʩʷ ʣʠʰʴ ʥʘ 

ʜʘʥʥʳʭ ʧʨʦʰʣʳʭ ʣʝʪ. 

ʄʝʞʜʫ ʪʝʤ, ʫʞʝ ʧʝʨʚʳʝ ʜʘʥʥʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 2D, ʨʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ, ʥʘ ʍʘʥʜʠʥʩʢʦʡ ʠ ʖʞʥʦ-ʋʩʪʴ-ʂʫʪʩʢʦʡ ʧʣʦʱʘʜʷʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʣʦʞʥʝʥʠʠ ʢʘʨʪʠʥʳ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ, ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʘʤʧʣʠʪʫʜʳ ʣʠʥʝʡʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʧʦʷʚʣʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʞʝʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʨʘʥʝʝ ʙʳʣʘ ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʠ ʥʝ ʛʣʫʙʦʢʦʛʦ 

ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ. 

ɼʝʪʘʣʠʟʘʮʠʷ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʥʘʢʣʦʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʤʝʩʪʠʪʝʣʝʡ ʚ ʧʦʣʝ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʘ ʥʘʣʦʞʝʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ï 

ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʠ ʜʨʦʙʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠ ʞʝʩʪʢʠʭ ʧʦʨʦʜ (ʜʦʣʦʤʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ), ʢʦʪʦʨʳʝ 

ʟʘʣʝʯʝʥʳ ʧʣʘʩʪʠʯʥʳʤʠ ʧʣʘʩʪʘʤʠ ʩʦʣʝʡ, ʬʦʨʤʠʨʫʷ ʟʘʤʢʥʫʪʳʝ ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʳʝ ʦʙʲʝʢʪʳ 

ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʪʨʝʱʠʥʥʦʛʦ ʪʠʧʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ ʠ ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ɹʘʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʖʞʥʦ-ʋʩʪʴ-

ʂʫʪʩʢʦʡ, ʍʘʥʜʠʥʩʢʠʡ, ʂʦʚʳʢʪʠʥʩʢʦʡ ʠ ʏʠʢʘʥʩʢʦʡ ʧʣʦʱʘʜʷʭ ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʩʪʦʨʝʥʠʝ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʚ ʪ.ʯ. ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʡ ʪʦʣʱʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʥʦʚʳʭ ʜʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʲʝʤʥʦʡ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 3D ʄʆɻʊ ʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʥʘ ʥʦʚʦʤ, ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʜʣʷ ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʙʦʩʥʦʚʘʥʠʷ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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2.  ʆɹɿʆʈ ʀʉʉʃɽɼʆɺɸʅʀʁ ʌʆʈʄʀʈʆɺɸʅʀʗ ʉʂʃɸɼʏɸʊʆʉʊʀ ɺ ʆʉɸɼʆʏʅʆʄ 

ʏɽʍʃɽ ʖɻɸ ʉʀɹʀʈʉʂʆʁ ʇʃɸʊʌʆʈʄʓ 

ʉʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ 

ʩ ʢʨʘʝʚʳʤʠ ʧʨʦʛʠʙʘʤʠ ʠʟʫʯʘʣʦʩʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ, 

ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʉ.ʄ. 

ɿʘʤʘʨʘʝʚʳʤ [ɿʘʤʘʨʘʝʚ, 1962; 1965; 1967]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʬʘʢʪʝ, ʯʪʦ ʚʩʝ ʩʢʣʘʜʢʠ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ʶʞʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʜʝʣʷʪʩʷ ʥʘ ʧʝʨʚʠʯʥʳʤ 

ʠ ʚʪʦʨʠʯʥʳʤ ʪʝʢʪʦʛʝʥʝʟʦʤ (ɿʘʤʘʨʘʝʚ, 1967). ʂ ʧʝʨʚʠʯʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʦʥ ʦʪʥʦʩʠʣ ʚʩʝ 

ʥʘʜʛʣʳʙʦʚʳʝ ʩʢʣʘʜʢʠ ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʳ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʇʨʠʙʘʡʢʘʣʴʩʢʦʡ ʠ ʇʨʠʩʘʷʥʦ-ɽʥʠʩʝʡʩʢʦʡ ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʝʡ.  ʂ ʚʪʦʨʠʯʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʦʥ 

ʦʪʥʦʩʠʣ ʩʢʣʘʜʢʠ ʦʙʱʝʛʦ ʩʤʷʪʠʷ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ, ʠ 

ʩʦʣʷʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʂ ʥʠʤ, ʧʦ ʜʘʥʥʳʤ ʉ.ʄ. ɿʘʤʘʨʘʝʚʘ, ʦʪʥʦʩʷʪʩʷ ʣʠʥʝʡʥʳʝ ʩʢʣʘʜʢʠ ʚ 

ʧʦʩʣʝʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʷ ʀʨʢʫʪʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ, 

ʩʢʣʘʜʢʠ ʂʘʯʫʛʩʢʦʡ ʠ ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʦʡ ʟʦʥ, ʧʦʣʦʛʠʝ ʩʪʨʫʢʪʫʨʳ ʇʨʠʩʘʷʥʴʷ, ʊʘʩʝʝʚʩʢʘʷ ʠ 

ɸʥʛʘʨʩʢʘʷ ʟʦʥʳ ʩʢʣʘʜʦʢ. 

ʂ ʩʢʣʘʜʢʘʤ ʙʝʟ ʢʦʨʥʝʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʧʣʘʪʬʦʨʤʳ ʧʨʠʯʠʩʣʝʥʳ ʜʠʩʣʦʢʘʮʠʠ ʅʝʧʩʢʦʡ 

ʟʦʥʳ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ ɾʠʛʘʣʘʚʩʢʠʡ ʘʥʪʠʢʣʠʥʘʣ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʝ ʩʢʣʘʜʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚ ʙʘʩʩʝʡʥʘʭ ʀʣʠʤʘ ʠ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʂʘʪʘʥʛʠ [ɿʘʤʘʨʘʝʚ, 1967]. 

ʉʢʣʘʜʯʘʪʦʩʪʴ ʧʦʩʣʝʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʫʶ 

ʢʨʘʝʚʫʶ ʩʠʩʪʝʤʫ ʠ ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʥʝʝ ʧʨʦʛʠʙʳ, ʷʚʣʷʝʪʩʷ ʛʦʣʦʤʦʨʬʥʦʡ (ʧʦʣʥʦʡ), 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʠ ʧʨʝʨʳʚʠʩʪʦʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ. ʕʪʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʩʢʣʘʜʦʢ ʟʘʢʦʥʦʤʝʨʥʦ ʩʤʝʥʷʶʪ ʦʜʠʥ ʜʨʫʛʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ 

ʧʨʠʩʢʣʘʜʯʘʪʳʭ ʙʦʨʪʦʚ ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ ʢ ʚʥʫʪʨʝʥʥʠʤ. 

ʇʦʣʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʦʭʚʘʯʝʥʳ ʢʨʘʝʚʳʝ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʛʦ 

ʧʘʣʝʦʧʨʦʛʠʙʘ, ʛʜʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʫʟʢʫʶ (15ï30 ʢʤ) ʟʦʥʫ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʢʠʣʦʤʝʪʨʦʚ. ʕʪʦ ʚʘʣʳ ʠ ʧʨʦʛʠʙʳ, ʢʦʪʦʨʳʝ ʦʩʣʦʞʥʷʶʪ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʠ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ 

ʩʢʣʘʜʢʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʧʨʦ ʩʣʝʞʠʚʘʶʱʠʝʩʷ ʥʘ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ. ʐʠʨʠʥʘ ʠʭ ʠʟʤʝʨʷʝʪʩʷ 

ʧʝʨʚʳʤʠ ʢʠʣʦʤʝʪʨʘʤʠ ʠ ʘʤʧʣʠʪʫʜʳ ʩʦʪʥʷʤʠ ʤʝʪʨʦʚ. ʇʦʤʠʤʦ ʣʦʢʘʣʴʥʳʭ ʥʘʜʚʠʛʦʚ, ʚ ʵʪʦʡ ʟʦʥʝ 

ʩʢʣʘʜʦʢ ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʣʦʤʳ, ʩʦʠʟʤʝʨʠʤʳʝ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩ ʚʘʣʘʤʠ ʠ 

ʧʨʦʛʠʙʘʤʠ [ɿʘʤʘʨʘʝʚ, 1967]. 

ɹʦʣʝʝ ʦʙʰʠʨʥʳʝ ʧʣʦʱʘʜʠ ʶʞʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʦʭʚʘʯʝʥʳʝ 

ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ (ʈʠʩ. 2.1), ʦʪʥʝʩʝʥʳ ʢ ʩʢʣʘʜʢʘʤ ʧʨʦʜʦʣʴʥʦʛʦ ʩʤʷʪʠʷ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ. ʕʪʦ ʧʨʦʪʷʞʝʥʥʳʝ ʩʢʣʘʜʢʠ ʚ 

ʧʦʩʣʝʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʷ ʀʨʢʫʪʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ, 

ʛʨʫʧʧʠʨʫʶʱʠʝʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ, ʧʨʦʪʷʛʠʚʘʶʱʠʝʩʷ ʥʘ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʧʨʠ ʰʠʨʠʥʝ ʜʦ 

100 ʢʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʣʠʥʝʡʥʳʝ ʩʢʣʘʜʢʠ ʇʨʠʙʘʡʢʘʣʴʩʢʦʡ ʠ ʇʨʠʣʝʥʩʢʦʡ ʟʦʥ, ʢʦʨʦʙʯʘʪʳʝ  
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ʈʠʩ. 2.1 ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʭʝʤʝ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʨʘʟʣʦʤʦʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ɿʘʤʘʨʘʝʚ, 1967]. 

ʉʢʣʘʜʯʘʪʦʩʪʴ ʦʙʱʝʛʦ ʩʤʷʪʠʷ: 1 ï ʧʦʣʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ; 2 ï ʧʦʣʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʩ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʨʠʨʘʟʣʦʤʥʳʭ ʠ ʤʝʞʨʘʟʣʦʤʥʳʭ ʩʢʣʘʜʦʢ; 3 ï 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʧʨʦʩʪʠʨʘʥʠʷ ʣʠʥʝʡʥʳʭ ʩʢʣʘʜʦʢ ʚ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ; 4 ï ʩʢʣʘʜʯʘʪʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ 

ï ʛʨʝʙʥʝʚʠʜʥʳʝ ʠ ʢʦʨʦʙʯʘʪʳʝ ʩʢʣʘʜʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ; 5 ï ʩʢʣʘʜʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ, 

ʦʩʣʦʞʥʝʥʥʳʝ ʩʦʣʷʥʳʤʠ ʷʜʨʘʤʠ ʥʘʛʥʝʪʘʥʠʷ; 6 ï ʩʢʣʘʜʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ ʩ ʥʝʠʟʚʝʩʪʥʳʤ ʛʣʫʙʠʥʥʳʤ 

ʩʪʨʦʝʥʠʝʤ; 7 ï ʩʢʣʘʜʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʨʘʟʣʦʤʘʤʠ, ʦʩʣʦʞʥʝʥʥʳʝ ʩʦʣʷʥʳʤʠ ʷʜʨʘʤʠ. 

ʉʢʣʘʜʯʘʪʦʩʪʴ ʥʘʛʥʝʪʘʥʠʷ: 8 ï ʦʩʠ ʦʪʜʝʣʴʥʳʭ ʚʘʣʦʚ (ʘ) ʠ ʘʥʪʠʢʣʠʥʘʣʝʡ (ʙ) ʩ ʩʦʣʷʥʳʤʠ ʷʜʨʘʤʠ; 9 ï ʦʩʠ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʛʠʙʦʚ (ʘ) ʠ ʩʠʥʢʣʠʥʘʣʝʡ (ʙ), ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʩʦʣʷʥʳʤʠʤ ʚʘʣʘʤʠ ʠ ʘʥʪʠʢʣʠʥʘʣʷʤʠ. 

ʅʘʜʛʣʳʙʦʚʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ: 10 ï ʬʣʝʢʩʫʨʳ; 11 ï ʥʘʜʛʣʳʙʦʚʳʝ ʧʦʜʥʷʪʠʷ; 12 ï ʚʝʨʦʷʪʥʳʝ 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʧʨʦʩʪʠʨʘʥʠʷ ʥʘʜʛʣʳʙʦʚʳʭ ʩʢʣʘʜʦʢ; 13 ï ʧʨʦʩʪʠʨʘʥʠʝ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʩʠʥʩʢʣʘʜʯʘʪʳʭ 

ʠʥʪʨʫʟʠʡ ʚ ʉʘʷʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʩʠʩʪʝʤʝ; 14 ï ʛʣʘʚʥʳʝ ʨʘʟʣʦʤʳ ʧʣʘʪʬʦʨʤʳ ʠ ʩʢʣʘʜʯʘʪʦʡ; 15 ï ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ 

ʢʨʘʝʚʦʛʦ ʰʚʘ; 16 ï ʦʙʥʘʞʝʥʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʣʘʪʬʦʨʤʳ; 17 ï ʉʘʷʥʦ-ɹʘʡʢʘʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ; 18 ï 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʦʩʢʘʣʴʟʳʚʘʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʣʘʪʬʦʨʤʳ; 19 ï ʚʝʨʦʷʪʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ ʧʦ ʢʨʘʝʚʦʤʫ ʰʚʫ ʚ ʜʦʢʝʤʙʨʠʠ; 20 ï ʢʦʥʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʠʬʨʳ 

ʥʘ ʩʭʝʤʝ: 1 ï ʣʠʥʝʡʥʳʝ ʩʢʣʘʜʢʠ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʥʘʛʦʨʴʷ; 2 ï ʣʠʥʝʡʥʳʝ ʩʢʣʘʜʢʠ ʧʦʩʣʝʨʠʬʝʡʩʢʠʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 2ʘ ï 

ʇʨʠʙʘʡʢʘʣʴʩʢʘʷ, 2ʙ ï ʇʨʠʣʝʥʩʢʘʷ ʟʦʥʳ; 3 ï ʂʘʯʫʛʩʢʘʷ ʟʦʥʘ ʩʢʣʘʜʦʢ; 4 ï ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʘʷ ʟʦʥʘ ʩʢʣʘʜʦʢ; 5 ï 

ʅʝʧʩʢʘʷ ʟʦʥʘ ʜʠʩʣʦʢʘʮʠʡ; 6 ï ʟʦʥʘ ʧʦʣʦʛʠʭ ʩʪʨʫʢʪʫʨ ʇʨʠʩʘʷʥʴʷ; 7 ï ʇʨʠʩʘʷʥʩʢʘʷ ʟʦʥʘ ʣʠʥʝʡʥʳʭ ʩʢʣʘʜʦʢ 

ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 8 ï ʊʘʩʝʝʚʩʢʘʷ ʟʦʥʘ ʩʢʣʘʜʦʢ; 9 ï ʩʢʣʘʜʢʠ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ; 10 ï 

ɸʥʛʘʨʩʢʘʷ ʟʦʥʘ ʩʢʣʘʜʦʢ; 11 ï ʇʫʰʢʠʥʩʢʦʝ ʧʦʜʥʷʪʠʝ; 12 ï ʆʢʠʥʦ-ɺʠʭʦʨʝʚʩʢʘʷ ʬʣʝʢʩʫʨʘ; 13 ï ʏʫʣʘʢʘʥʩʢʠʡ ʧʨʦʛʠʙ; 

14 ï ʇʦʣʠʚʠʥʩʢʠʡ ʧʨʦʛʠʙ; 15 ï ʊʫʙʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ; 16 ï ʃʠʪʚʠʥʮʝʚʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ; 17 ï ɺʝʨʭʥʝ-ʀʣʠʤʩʢʠʡ 

ʚʘʣ; 18 ï ɺʝʨʭʥʝʘʥʛʘʨʩʢʘʷ ʟʦʥʘ ʜʠʩʣʦʢʘʮʠʡ; 19 ï ɾʠʛʘʣʦʚʩʢʠʡ ʚʘʣ; 20 ï ɹʫʨʫʥʛʠʥʩʢʠʡ ʧʨʦʛʠʙ; 21 ï 

ʇʦʥʦʤʘʨʝʚʩʢʠʡ ʧʨʦʛʠʙ. 

 

ʩʢʣʘʜʢʠ ʂʘʯʫʛʩʢʦʡ ʠ ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʦʡ ʟʦʥ, ʩʢʣʘʜʢʠ ʊʘʩʝʝʚʩʢʦʡ ʛʨʫʧʧʳ, ʟʦʥʘ ɸʥʛʘʨʩʢʠʭ 

ʩʢʣʘʜʦʢ, ʟʦʥʘ ʧʦʣʦʛʠʭ ʩʪʨʫʢʪʫʨ ʇʨʠʩʘʷʥʴʷ, ʅʝʧʩʢʘʷ ʟʦʥʘ ʙʝʟ ʢʦʨʥʝʚʳʭ ʜʠʩʣʦʢʘʮʠʡ,  

ɾʠʛʘʣʦʚʩʢʠʡ ʚʘʣ ʠ ʩʢʣʘʜʢʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʛʦ ʧʨʦʛʠʙʘ. 
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ɾʠʛʘʣʦʚʩʢʠʡ ʚʘʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʢʦʥʪʫʨʝ ʂɻʂʄ, ʉ.ʄ. ɿʘʤʘʨʘʝʚ ʧʨʝʜʩʪʘʚʣʷ 

ʥʘʜʛʣʳʙʦʚʦʡ ʩʢʣʘʜʢʦʡ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ, ʚʢʣʶʯʘʶʱʝʡ ʩʦʣʷʥʦʝ ʷʜʨʦ. ʉ ʥʠʤ ʩʦʧʨʷʞʝʥʳ 

ɹʫʨʫʥʛʠʥʩʢʠʡ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʇʦʥʦʤʘʨʝʚʩʢʠʡ ʧʨʦʛʠʙʳ. ɺʘʣ ʦʩʣʦʞʥʝʥ ʩʢʣʘʜʢʘʤʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ, ʪʷʛʦʪʝʶʱʠʤʠ ʢ ʝʛʦ ʢʨʳʣʴʷʤ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʴʥʳʤʠ ʠ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, 

ʨʘʩʩʝʢʘʶʱʠʤʠ ʣʠʰʴ ʥʘʜʩʦʣʝʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʚʦʟʥʠʢʰʠʤʠ ʙʣʘʛʦʜʘʨʷ ʨʦʩʪʫ ʩʦʣʷʥʳʭ ʷʜʝʨ. 

ɸʤʧʣʠʪʫʜʳ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʜʦʩʪʠʛʘʶʪ ʩʦʪʥʠ ʤʝʪʨʦʚ. ʄʝʩʪʘʤʠ ʥʘ ʦʩʠ ʚʘʣʘ ʥʘʭʦʜʷʪʩʷ 

ʫʟʢʠʝ ʛʨʘʙʝʥʳ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʥʘʜʩʦʣʝʚʦʡ ʧʦʢʨʳʰʢʠ. 

ʇʦ ʤʥʝʥʠʶ ʉ.ʄ. ɿʘʤʘʨʘʝʚʘ [1967] ʩʢʣʘʜʢʠ ʦʙʱʝʛʦ ʩʤʷʪʠʷ ʦʙʨʘʟʫʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʦʜʦʣʴʥʦʛʦ ʩʞʘʪʠʷ ʧʣʘʩʪʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʦ ï ʩʞʘʪʠʝ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʦʜ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʨʘʟʚʠʚʘʚʰʝʤʩʷ ʚ ʢʨʘʝʚʦʤ ʰʚʝ. ɺʪʦʨʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʪʝʢʪʦʛʝʥʝʟ. ʆʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʪʘʢʞʝ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʣʦʝʚ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʠʭ ʯʝʨʝʟ ʭʦʨʜʳ ʧʨʦʛʠʙʦʚ ʠ ʤʝʩʪʥʳʝ 

ʧʨʦʜʦʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʚʰʠʝ ʧʨʠ ʠʥʚʝʨʩʠʠ ʩʪʨʫʢʪʫʨ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʐʠʨʦʢʦ ʧʨʦʷʚʠʣʩʷ ʥʘ ʶʛʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʪʝʢʪʦʛʝʥʝʟ, 

ʢʦʪʦʨʦʤʫ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʧʨʠʩʚʘʠʚʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʢʣʘʜʯʘʪʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʷʣʦʩʴ, ʯʪʦ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʶʞʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ. ɿʜʝʩʴ ʠʤʝʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʛʣʦ ʧʨʦʠʩʭʦʜʠʪʴ ʩʢʦʣʴʞʝʥʠʝ 

ʚʳʰʝʣʝʞʘʱʠʭ ʧʦʨʦʜ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʦʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʫʩʦʣʴʩʢʦʡ ʩʚʠʪʳ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʢʦʣʴʞʝʥʠʠ, ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʧʨʝʚʳʰʘʣʘ ʦʙʳʯʥʦ 2000 ʤ, ʘ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʠ 3000 ï 4000 ʤ. ɺʪʦʨʳʤ ʛʦʨʠʟʦʥʪʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʧʨʦʠʩʭʦʜʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʦʩʢʘʣʴʟʳʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʣʘʥʮʝʚ 

ʨʠʬʝʷ. ʇʦ ʥʠʤ ʩʤʝʱʘʣʩʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʩʴ ʧʘʣʝʦʟʦʡʩʢʠʡ ʯʝʭʦʣ. ʄʦʱʥʦʩʪʴ 

ʦʩʘʜʢʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʜʝʬʦʨʤʘʮʠʷʤ, ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʛʘʣʘ 4000 ʤ. ɹʦʣʝʝ ʣʦʢʘʣʴʣʴʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦ ʛʦʨʠʟʦʥʪʘʤ ʩʦʣʠ ʣʝʥʩʢʦʛʦ ʷʨʫʩʘ (ʣʠʪʚʠʥʮʝʚʩʢʘʷ, ʘʥʛʘʨʩʢʘʷ, 

ʙʫʣʘʡʩʢʘʷ ʩʚʠʪʳ). ʄʦʱʥʦʩʪʴ ʧʝʨʝʤʝʱʘʚʰʠʭʩʷ ʦʪʣʦʞʝʥʠʡ ʧʨʝʚʳʰʘʣʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 2000 ʤ, ʘ 

ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʙʳʣʘ ʙʣʠʟʢʦʡ ʢ 1000 ʤ. çʈʘʩʩʤʘʪʨʠʚʘʷ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʘʜʯʘʪʳʭ 

ʩʪʨʫʢʪʫʨ, ʉ.ʄ. ɿʘʤʘʨʘʝʚ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʩʢʣʘʜʯʘʪʦʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʣʘʪʬʦʨʤʳ ʠ ʢʨʫʪʠʟʥʦʡ ʟʘʣʝʛʘʥʠʷ ʧʦʜʦʰʚʳ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʧʦʨʦʜ. ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʢʨʘʝʚ ʚ ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʷ ʀʨʢʫʪʩʢʦʛʦ 

ʘʤʬʠʪʝʘʪʨʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʚʳʟʚʘʥʥʘʷ ʧʨʦʜʦʣʴʥʳʤ ʩʞʘʪʠʝʤ, ʫʙʳʚʘʝʪ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʢʨʫʪʠʟʥʘ ʥʘʢʣʦʥʘ ʧʦʜʩʦʣʝʚʦʛʦ ʣʦʞʘ. 

ʇʦ ʟʘʢʣʶʯʝʥʠʶ ʉ.ʄ. ɿʘʤʘʨʘʝʚʘ [1967], ʚʪʦʨʠʯʥʳʡ ʪʝʢʪʦʛʝʥʝʟ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʶʛʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʧʦʣʟʘʥʠʷ ʝʛʦ ʧʦ ʧʣʘʩʪʠʯʝʩʢʠʤ 

ʛʦʨʠʟʦʥʪʘʤ ʚʥʠʟ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʫʢʣʦʥʘʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ (ʈʠʩ. 2.2) ʠ ʚ ʩʠʣʫ 

ʧʨʦʜʦʣʴʥʦʛʦ ʩʞʘʪʠʷ, ʚʦʟʥʠʢʰʝʛʦ ʧʨʠ ʧʦʩʣʝʩʠʣʫʨʠʡʩʢʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʢʨʘʝʚʳʭ ʧʨʦʛʠʙʦʚ. ʆʙʘ 
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ʵʪʠ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʦʚʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠ ʨʘʟʣʠʯʠʪʴ ʠʭ, ʧʦ ʤʥʝʥʠʶ ʉ.ʄ. ɿʘʤʘʨʘʝʚʘ, ʚʝʩʴʤʘ 

ʪʨʫʜʥʦ. 

 

ʈʠʩ. 2.2  ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʛʣʦʚ ʥʘʢʣʦʥʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʩʦʣʝʚʦʛʦ ʣʦʞʘ ʠ ʢʨʦʚʣʠ ʤʦʪʩʢʦʡ ʩʚʠʪʳ 

(ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʘʣʦʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ) ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʷ ʀʨʢʫʪʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ 

[ɿʘʤʘʨʘʝʚ, 1967]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʋʛʣʳ ʥʘʢʣʦʥʦʚ: 1 ï ʦʪ 2 ʜʦ 4Á ʠ ʙʦʣʝʝ; 2 ï ʦʪ 1 ʜʦ 2Á; 3 ï ʦʪ 20Ë- ʜʦ 60Ë; 4 ï ʦʪ 5Ë ʜʦ 

20Ë; 5 ï ʫʯʘʩʪʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʧʦʜʩʦʣʝʚʦʛʦ ʣʦʞʘ; 6 ï ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʢʣʦʥʦʚ; 7 ï ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʥʪʫʨ 

ʢʝʤʙʨʠʡʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ; 8 ï ʢʦʥʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʇʦʟʞʝ, ʄ.ɸ ɼʫʙʨʦʚʠʥʳʤ [ɼʫʙʨʦʚʠʥ, 1979] ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʧʠʩʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ, 

ʤʦʱʥʦʩʪʝʡ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʜʩʦʣʝʚʳʭ, ʩʦʣʝʥʦʩʥʳʭ ʠ ʥʘʜʩʦʣʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ɺʝʨʭʥʝʣʝʥʩʢʦʡ 

ʧʘʣʝʦʚʧʘʜʠʥʳ, ʚʳʜʝʣʝʥʥʦʡ ʅ.ʉ. ɿʘʡʮʝʚʳʤ [ɿʘʡʮʝʚ, 1954] ʚ ʩʦʩʪʘʚʝ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʛʦ 

ʧʘʣʝʦʧʨʦʛʠʙʘ. ʇʦʢʘʟʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʥʦʧʦʨʷʜʢʦʚʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʩʦʣʷʥʦʡ ʪʝʢʪʦʥʠʢʠ ɺʝʨʭʥʝ-ʃʝʥʩʢʦʡ ʧʘʣʝʦʚʧʘʜʠʥʳ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʄ.ɸ. ɼʫʙʨʦʚʠʥʘ ʦ ʜʝʣʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ɺʝʨʭʥʝʣʝʥʩʢʦʡ ʚʧʘʜʠʥʳ ʥʘ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʵʪʘʞʘ, ʚ ʢʦʪʦʨʦʡ ʩʨʝʜʥʠʡ (ʩʦʣʝʥʦʩʥʳʡ) 
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ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʝʨʭʥʝʛʦ 

(ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʛʦ) ʠ ʥʠʞʥʝʛʦ (ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ) ʢʦʤʧʣʝʢʩʦʚ. 

ʅʠʞʥʠʡ (ʧʦʜʩʦʣʝʚʦʡ) ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʵʪʘʞ 

ɺʢʣʶʯʘʝʪ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʠ ʥʠʞʥʝ-

ʩʨʝʜʥʝʤʦʪʩʢʦʡ ʧʦʜʩʚʠʪʳ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʠʙʘʡʢʘʣʴʷ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʚʥʘ 400 ï 500 ʤ. 

ʅʠʞʥʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʵʪʘʞ ʦʙʣʘʜʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʤ ʥʘʙʦʨʦʤ ʜʝʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʠ [ɼʫʙʨʦʚʠʥ, 1979]. ɺ 

ʥʠʞʥʝʤ ʧʦʜʵʪʘʞʝ ʄ.ɸ. ɼʫʙʨʦʚʠʥʳʤ ʚʳʜʝʣʷʶʪʩʷ ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ ʧʨʦʛʠʙ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚʙʣʠʟʠ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʠ ʨʘʟʚʠʪʦʝ ʟʘʧʘʜʥʝʝ ʝʛʦ ʇʨʠʣʝʥʩʢʦʝ ʚʘʣʦʦʙʨʘʟʥʦʝ 

ʧʦʜʥʷʪʠʝ, ʢʦʪʦʨʳʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 1000 ʢʤ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ 

ʘʩʠʤʤʝʪʨʠʷ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʣʠʯʠʠ ʘʤʧʣʠʪʫʜʳ, ʰʠʨʠʥʳ ʠ ʛʨʘʜʠʝʥʪʘ ʧʘʜʝʥʠʷ 

ʢʨʳʣʴʝʚ. ʆʩʝʚʳʝ ʟʦʥʳ ʧʨʦʛʠʙʘ ʠ ʧʦʜʥʷʪʠʷ ʚ ʧʣʘʥʝ ʠʟʦʛʥʫʪʳ ʩʠʛʤʦʠʜʘʣʴʥʦ, ʧʦʜʦʙʥʦ ɹʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʦʤʫ ʧʦʜʥʷʪʠʶ (ʈʠʩ. 2.3). 

ʇʦ ʄ.ɸ. ɼʫʙʨʦʚʠʥʫ, ʪʝʨʨʠʪʦʨʠʷ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ɻʂʄ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʦʙʰʠʨʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʧʘʣʝʦʜʝʧʨʝʩʩʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʣʫʙʦʢʠʤ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʰʘʨʥʠʨʘ ʇʨʠʣʝʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʜʦ 1000 ʤ) ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʦʜʥʷʪʠʷʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʩʪʨʫʢʪʫʨʘʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: ʅʝʧʩʢʠʤ ʥʘ ʩʝʚʝʨʝ ʠ ʇʦʢʨʦʚʩʢʠʤ 

ʥʘ ʶʛʝ. ɺ ʧʨʝʜʝʣʘʭ ʜʝʧʨʝʩʩʠʠ ʚʳʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ: ʋʩʪʴ-ʂʫʪʩʢʦʝ 

ʧʦʜʥʷʪʠʝ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʝʛʦ ʩ ʩʝʚʝʨʘ ʠ ʶʛʘ ʊʠʨʩʢʠʡ ʠ ʆʨʣʝʥʛʩʢʠʡ ʧʦʧʝʨʝʯʥʳʝ ʧʨʦʛʠʙʳ. 

ʅʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʇʨʠʣʝʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʠ 

ʧʦʣʦʛʫʶ ʤʦʥʦʢʣʠʥʘʣʴ, ʨʘʟʚʠʪʘ ʩʝʨʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʩʪʫʧʝʥʝʡ (ɸʭʠʥʩʢʘʷ, ɾʠʛʘʣʦʚʩʢʘʷ, 

ɺʝʨʭʥʝʠʣʠʤʩʢʘʷ, ʃʠʪʚʠʥʮʝʚʢʩʘʷ ʠ ʊʫʙʠʥʩʢʘʷ), ʦʙʲʝʜʠʥʝʥʥʳʭ ʄ.ɸ ɼʫʙʨʦʚʠʥʳʤ ʚ ʀʣʠʤʦ-

ʀʣʛʠʥʩʢʫʶ ʛʨʫʧʧʫ. ʕʪʦ ʫʟʢʠʝ (ʰʠʨʠʥʦʡ ʜʦ 30 ʢʤ) ʠ ʚʝʩʴʤʘ ʧʨʦʪʷʞʝʥʥʳʝ (ʜʦ 150 ï 200 ʢʤ), 

ʥʝʨʝʜʢʦ ʚʘʣʦʦʙʨʘʟʥʳʝ ʩʪʫʧʝʥʠ, ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʦʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʜʠʘʛʦʥʘʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʝʚʦʡ ʟʦʥʝ ʧʦʜʥʷʪʠʷ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʥʠʞʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʵʪʘʞʘ ʟʘʥʠʤʘʶʪ ʩʢʣʘʜʢʠ 

ʥʘʜʛʣʳʙʦʚʦʛʦ ʪʠʧʘ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʨʘʡʦʥʝ ʨʘʟʚʠʪʠʷ ɸʥʛʘʨʩʢʠʭ ʠ ɺʝʨʭʥʝ-ɸʥʛʘʨʩʢʠʭ 

ʜʠʩʣʦʢʘʮʠʡ. ʅʘʜʛʣʳʙʦʚʳʝ ʩʢʣʘʜʢʠ ʢʘʢ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʩʪʫʧʝʥʠ ʀʣʠʤʦ-ʀʣʛʠʥʩʢʦʡ ʛʨʫʧʧʳ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʟʦʥʘʣʴʥʦ ʠ ʚʢʣʶʯʝʥʳ ʚ ʝʜʠʥʫʶ ɸʥʛʘʨʩʢʫʶ ʛʨʫʧʧʫ [ɼʫʙʨʦʚʠʥ, 1979]. 

ʄ.ɸ ɼʫʙʨʦʚʠʥʳʤ ʚ 1974 ʛ. ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ 

ʇʨʠʘʥʛʘʨʴʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʟʦʥʳ ʩʜʚʠʛʦʚʳʭ ʜʚʠʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳ. ɿʦʥʘ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ 

ʩʜʚʠʛʘ, ʥʘʟʚʘʥʥʦʛʦ ʇʨʠʘʥʛʘʨʩʢʠʤ, ʪʨʘʩʩʠʨʫʝʪʩʷ ʚʜʦʣʴ ʙʠʩʩʝʢʪʨʠʩʳ ʫʛʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʉʘʷʥʦ-ɹʘʡʢʘʣʴʩʢʠʤ ʜʫʛʦʦʙʨʘʟʥʳʤ ʦʨʦʛʝʥʥʳʤ ʧʦʜʥʷʪʠʝʤ, ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 600 ʢʤ ʧʨʠ 

ʰʠʨʠʥʝ 25 ï 50 ʢʤ. 
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ɹʣʦʢʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʥʘʜʛʣʳʙʦʚʳʝ ʩʢʣʘʜʢʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʟʦʥʝ, ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʨʘʟʤʝʨʳ (ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ), ʩ ʤʘʣʦʡ 

ʘʤʧʣʠʪʫʜʦʡ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ (ʥʝ ʙʦʣʝʝ 100 ʤ). ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʩʣʦʠʩʪʦʡ ʩʨʝʜʳ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʢʦʨʦʙʯʘʪʳʝ. 

 

ʈʠʩ. 2.3 ʋʯʘʩʪʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʨʘʛʤʝʥʪʝ ʩʭʝʤʳ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʜʩʦʣʝʚʦʛʦ ʣʦʞʘ [ɼʫʙʨʦʚʠʥ, 1979]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʠʟʦʛʠʧʩʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʩʦʣʝʚʦʛʦ ʣʦʞʘ; 2 ï ʩʪʨʫʢʪʫʨʥʳʝ ʩʪʫʧʝʥʠ ʀʣʠʤʦ-

ʀʣʛʠʥʩʢʦʡ ʛʨʫʧʧʳ; 3 ï ʥʘʜʛʣʳʙʦʚʳʝ ʩʢʣʘʜʢʠ ɸʥʛʘʨʩʢʦʡ ʛʨʫʧʧʳ; 4 ï ʟʦʥʘ ʇʨʠʘʥʛʘʨʩʢʦʛʦ ʩʜʚʠʛʘ; 5 ï ʶʛʦ-

ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʨʘʧʩʨʦʩʪʨʘʥʝʥʠʷ ʤʦʪʩʢʦʡ ʩʚʠʪʳ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ II ʧʦʨʷʜʢʘ: ʅʝʧʩʢʦʝ (ʅʧ) ʠ ʇʦʢʨʦʚʩʢʦʝ (ʇʢ) ʧʦʜʥʷʪʠʷ; ʂʠʨʝʥʛʩʢʠʡ (ʂʛ) ʧʨʦʛʠʙ; III  

ʧʦʨʷʜʢʘ: ʋʩʪʴ-ʂʫʪʩʢʦʝ (ʋʢ) ʧʦʜʥʷʪʠʝ, ʊʠʨʩʢʠʡ (ʊʨ) ʠ ʆʨʣʝʥʛʩʢʠʡ (ʆʨ) ʧʨʦʛʠʙʳ; ɸʭʠʥʩʢʘʷ (ɸʭ), ɾʠʛʘʣʦʚʩʢʘʷ 

(ɾʛ), ɺʝʨʭʥʝʠʣʠʤʩʢʘʷ (ɺʠ), ʣʠʪʚʠʥʮʝʚʩʢʘʷ (ʃʪ) ʠ ʊʫʙʠʥʩʢʘʷ (ʊʙ) ʩʪʨʫʢʪʫʨʥʳʝ ʩʪʫʧʝʥʠ. 
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ʄ.ɸ. ɼʫʙʨʦʚʠʥʳʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʘʭ ʚʧʘʜʠʥʳ ʛʣʳʙʦʚʳʝ ʜʚʠʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʧʦʣʫʯʠʣʠ ʟʘʤʝʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʠ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʧʨʠʜʘʚʘʪʴ ʠʤ ʚʝʜʫʱʝʝ ʩʢʣʘʜʢʦʦʙʨʘʟʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʘʜʦʯʥʳʡ 

ʯʝʭʦʣ. ʅʝ ʦʪʨʠʮʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʦʙʱʝʝ ʨʘʟʨʳʚʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʦʜʩʦʣʝʚʳʭ ʩʣʦʝʚ, ʨʘʟʚʠʪʦʝ ʧʦ ʜʘʥʥʳʤ ʢʝʨʥʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʆʜʥʘʢʦ 

ʧʨʠʟʥʘʢʦʚ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʠ ʚ ʤʝʣʢʠʭ 

ʨʘʟʨʳʚʘʭ, ʥʠ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɺ ʥʠʞʥʝʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʵʪʘʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʞʧʣʘʩʪʦʚʳʝ ʩʢʦʣʳ, 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʤʘʨʢʠʨʫʶʪʩʷ ʪʝʣʘʤʠ ʪʨʘʧʧʦʚ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʇʨʠʣʝʥʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ. ʆʪʤʝʯʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʚʠʜʝ ʩʣʘʙʦʛʦ ʢʦʨʦʙʣʝʥʠʷ 

ʧʦʜʩʦʣʝʚʳʭ ʩʣʦʝʚ, ʙʨʝʢʯʠʝʚʠʜʥʦʩʪʠ ʘʥʛʠʜʨʠʪʦʥʦʩʥʳʭ ʧʦʨʦʜ çʤʝʣʢʠʭè ʟʝʨʢʘʣ ʩʢʦʣʴʞʝʥʠʷ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʧʨʦʩʣʦʡʢʘʤ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʥʛʠʜʨʠʪʦʚ. 

ɺʝʨʭʥʠʡ (ʥʘʜʩʦʣʝʚʦʡ) ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʵʪʘʞ ʚʢʣʶʯʘʝʪ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ 

ʧʦʨʦʜʳ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʬʦʨʤʘʮʠʠ (ʦʪ ʧʦʜʦʰʚʳ ʚʝʨʭʦʣʝʥʩʢʦʡ ʩʚʠʪʳ ʜʦ ʢʨʦʚʣʠ ʷʨʩʢʦʡ), 

ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʢ ʥʘʯʘʣʫ ʦʙʱʝʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʜʦʩʪʠʛʘʣʘ ʥʘ ʩʝʚʝʨʝ ʚʧʘʜʠʥʳ 1000, ʘ ʥʘ ʶʛʝ ï 

1900 ʤ. 

ʅʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʥʘʜʩʦʣʝʚʦʡ ʪʦʣʱʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʄ.ɸ. ɼʫʙʨʦʚʠʥʳʤ (ʈʠʩ. 2.4) 

ʫʩʣʦʚʥʳʤʠ ʩʪʨʘʪʦʠʟʦʛʠʧʩʘʤʠ ʧʦʢʘʟʘʥʳ ʢʦʥʪʫʨʳ ʠʟʚʝʩʪʥʳʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ 

ʧʦʣʫʘʥʪʠʢʣʠʥʘʣʝʡ (ʩʪʨʫʢʪʫʨʥʳʭ ʥʦʩʦʚ), ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʤʦʥʦʢʣʠʥʘʣʴʥʦʛʦ ʟʘʣʝʛʘʥʠʷ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʥʘʜʩʦʣʝʚʳʭ ʩʣʦʝʚ ʠ ʩʘʤʳʭ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʩʦʣʝʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʨʘʟʨʝʟʘ. 

ʅʘ ʩʭʝʤʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ ʛʨʘʥʠʮʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʣʠʥʝʡʥʦʡ ʠ ʙʨʘʭʠʬʦʨʤʥʦʡ 

ʩʢʣʘʜʯʘʪʦʩʪʝʡ, ʯʘʩʪʥʳʭ ʟʦʥ ʩʢʣʘʜʦʢ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʥʪʠʢʣʠʥʘʣʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʛʘʣʠʪʦʚʳʤʠ ʠ ʛʠʧʩʦ-ʘʥʛʠʜʨʠʪʦʚʳʤʠ ʷʜʨʘʤʠ. ʇʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʟʥʘʢʘʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɺʝʨʭʥʝ-ʃʝʥʩʢʦʡ ʧʘʣʝʦʚʧʘʜʠʥʳ ʚʳʜʝʣʝʥʳ ɸʥʛʘʨʩʢʘʷ, ʀʣʠʤʦ-ʂʘʪʘʥʛʩʢʘʷ, ʀʣʠʤʦ-ʆʨʣʝʥʛʩʢʘʷ, 

ʂʘʯʫʛʩʢʘʷ, ʅʝʧʩʢʘʷ, ʄʘʨʩʢʦʚʩʢʦ-ʀʯʝʨʩʢʘʷ, ʂʠʨʝʥʛʩʢʘʷ ʠ ʄʘʥʟʫʨʩʢʘʷ ʟʦʥʳ ʩʢʣʘʜʦʢ. 

ʇʦʨʦʜʳ ʥʘʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʦʚʳʢʪʠʥʩʢʦʛʦ-ʍʘʥʜʠʥʩʢʦʡ ʟʦʥʳ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʪʥʦʩʷʪʩʷ ʢ ʀʣʠʤʦ-ʆʨʣʠʥʛʩʢʦʡ ʟʦʥʝ ʠ ʥʘ ʩʝʚʝʨʝ, ʚ ʧʨʝʜʝʣʘʭ 

ʛʨʘʥʠʮʳ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʠ ʖʞʥʦ-ʋʩʪʴ-ʂʫʪʩʢʦʛʦ ʃʋ ʢ ʅʝʧʩʢʦʡ ʠ ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʦʡ ʟʦʥʘʤ. 

ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʀʣʠʤʦ-ʆʨʣʠʥʛʩʢʘʷ ʟʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʟʦʥ ɸʥʛʘʨʦ-

ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ (ʅʝʧʩʢʘʷ, ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʘʷ ʠ ʜʨ.) ʧʨʦʩʪʝʡʰʠʤ ʩʪʨʦʝʥʠʝʤ/ ɿʜʝʩʴ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʦʢʣʠʥʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʘʜʩʦʣʝʚʳʭ ʧʦʨʦʜ. ɺ ʚʠʜʝ ʨʝʜʢʦʡ 

ʩʝʪʠ ʣʦʢʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʢʘʨʪʠʨʫʶʪʩʷ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʥʦʩʳ ʠ ʪʝʨʨʘʩʳ. 

ʉʝʛʦʜʥʷ, ʧʦ ʜʘʥʥʳʤ ɻʈʈ ʩʪʨʦʝʥʠʝ ʟʦʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʠʣʦʩʴ. 

ʅʝʧʩʢʘʷ ʟʦʥʘ ʦʙʨʘʟʦʚʘʥʘ ʩʣʦʞʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʥʘʜʚʠʛʦʚ, ʚʟʙʨʦʩʦʚ ʠ ʠʟʛʠʙʦʚ ʩʣʦʝʚ. ɺ 

ʥʝʡ ʚʳʜʝʣʷʶʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʝ ʠ ʘʩʩʠʤʝʪʨʠʯʥʳʝ ʘʥʪʠʢʣʠʥʘʣʠ, ʩʢʣʘʜʢʠ-ʥʘʜʚʠʛʠ ʠ ʩʢʣʘʜʢʦ-
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ʚʟʙʨʦʩʳ. ʉʠʤʤʝʪʨʠʯʥʳʝ ʘʥʪʠʢʣʠʥʘʣʠ ʠʤʝʶʪ ʨʘʩʧʣʳʚʯʘʪʳʝ ʦʯʝʨʪʘʥʠʷ ʚ ʧʣʘʥʝ, ʧʨʦʪʷʛʠʚʘʶʪʩʷ 

ʜʦ 70 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 3ï12 ʢʤ, ʘʤʧʣʠʪʫʜʦʡ 20ï250 ʤ. ɸʩʠʤʤʝʪʨʠʯʥʳʝ ʘʥʪʠʢʣʠʥʘʣʠ, ʣʠʥʝʡʥʳʝ, 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ ʧʨʠ ʰʠʨʠʥʝ 3ï10 ʢʤ ʠ ʘʤʧʣʠʪʫʜʝ ʜʦ 400 

ʤ.  

 

ʈʠʩ. 2.4  ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʬʨʘʛʤʝʥʪʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʥʘʜʩʦʣʝʚʦʡ ʪʦʣʱʠ 

ɺʝʨʭʥʝ-ʃʝʥʩʢʦʡ ʧʘʣʝʦʚʧʘʜʠʥʳ [ɼʫʙʨʦʚʠʥ, 1979]  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1ï4 ï ʩʪʨʫʢʪʫʨʥʳʝ ʵʪʘʞʠ: 1 ï ʢʘʡʥʦʟʦʡʩʢʠʡ, 2 ï ʩʨʝʜʥʝʤʝʟʦʟʦʡʩʢʠʡ, 3 ï 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʥʠʞʥʝʤʝʟʦʟʦʡʩʢʠʡ, 4 ï ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʡ; 5ï6 ï ʩʪʨʘʪʦʠʟʦʛʠʧʩʳ: 5 ï ʧʦ ʢʨʦʚʣʝ 

ʥʠʞʥʝʫʩʪʴʢʫʪʩʢʦʡ ʧʦʜʩʪʚʠʪʳ ʨʘʥʥʝʛʦ ʦʨʜʦʚʠʢʘ, 6 ï ʧʦ ʧʦʜʦʰʚʝ ʚʝʨʭʦʣʝʥʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʛʦ ï ʧʦʟʜʥʝʛʦ 

ʢʝʤʙʨʠʷ; 7ï8 ï ʛʨʘʥʠʮʳ: 7 ï ʦʙʣʘʩʪʝʡ ʣʠʥʝʡʥʦʡ ʠ ʙʨʘʭʠʬʦʨʤʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, 8 ï ʟʦʥ ʩʢʣʘʜʦʢ (ɸʥ ï ɸʥʛʘʨʩʢʘʷ, 

ʀ-ʂ ï ʀʣʠʤʦ-ʂʘʪʘʥʛʩʢʘʷ, ʀ-ʆ ï ʀʣʠʤʦ-ʆʨʣʝʥʛʩʢʘʷ, ʂʯ ï ʂʘʯʫʛʩʢʘʷ, ʂʛ - ʂʠʨʝʥʛʩʢʘʷ, ʄʥ ï ʄʘʥʟʫʨʩʢʘʷ, ʄ-ʀ ï 

ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʘʷ, ʅʧ ï ʅʝʧʩʢʘʷ, ʆʢ ï ʆʢʠʥʩʢʘʷ); 9ï11 ï ʢʦʥʪʫʨʳ: 9 ï ʘʥʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʘʤʧʣʠʪʫʜʘ 

ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 100 ʤ, 10 ï ʧʦʣʦʛʠʭ ʙʨʘʭʠʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʧʦʣʫʘʥʪʠʢʣʠʥʘʣʝʡ (ʩʪʨʫʢʪʫʨʥʳʭ ʥʦʩʦʚ), 11 ï 

ʤʦʥʦʢʣʠʥʘʣʝʡ; 12,13 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ: 12 ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʪʠʧʘ (ʙʝʨʛʰʪʨʠʭʘʤʠ 

ʧʦʢʘʟʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʘʜʝʥʠʡ ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʝʡ), 13 ï ʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʘʜʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʝʡ; 14ï16 ï 

ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʩ ʛʘʣʠʪʦʚʳʤʠ ʷʜʨʘʤʠ: 14 ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʥʛʘʨʩʢʠʤʠ, 15 ï ʘʥʛʘʨʩʢʦ-

ʫʩʦʣʴʩʢʠʤʠ, 16 ï ʫʩʦʣʴʩʢʠʤʠ; 17 ï ʨʘʡʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤʠ ʛʠʧʩʦʘʥʛʠʜʨʠʪʦʚʳʤʠ 

ʷʜʨʘʤʠ, 18 ï ʢʦʥʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʢʨʳʣʴʷ ʯʘʩʪʦ ʢʨʫʯʝ ʚʦʩʪʦʯʥʳʭ. ʉʢʣʘʜʢʠ-ʥʘʜʚʠʛʠ ʧʨʦʩʪʠʨʘʶʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ 100 ï 150 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʜʦ 4 ʢʤ, ʦʩʣʦʞʥʝʥʳ ʧʨʦʜʦʣʴʥʳʤʠ ʨʘʟʨʳʚʘʤʠ ʠ 

ʧʣʘʩʪʦʚʳʤʠ ʯʝʰʫʡʯʘʪʳʤʠ ʥʘʜʚʠʛʘʤʠ. ʉʢʣʘʜʢʠ ʚʟʙʨʦʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʢʨʫʪʠʟʥʦʡ 

ʩʤʝʩʪʠʪʝʣʝʡ ʠ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ. 

ɺʘʞʥʝʡʰʝʡ ʯʝʨʪʦʡ ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʦʡ ʟʦʥʳ ʷʚʣʷʝʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʘʷ 

ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴ ʥʘʜʩʦʣʝʚʦʡ ʪʦʣʱʠ ʧʦʨʦʜ, ʦʪʤʝʯʘʶʱʘʷʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ ʚʘʣʦʚ ʠ ʧʨʦʛʠʙʦʚ, ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʩʠʥʢʣʠʥʘʣʝʡ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ ʄʘʨʢʦʚʩʢʦ-

ʀʯʝʨʩʢʦʡ ʟʦʥʳ, ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ [ʉʠʟʳʭ, 2001; ʉʠʟʳʭ, ʃʦʙʘʥʦʚ ʠ ʜʨ., 2005] 

ʢʘʨʪʠʨʫʝʪʩʷ ʥʘ ʂʦʚʳʢʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʠ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ. 

ʉʨʝʜʥʠʡ (ʩʦʣʝʥʦʩʥʳʡ) ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʵʪʘʞ 

ɺʢʣʶʯʘʝʪ ʛʘʣʦʛʝʥʥʳʝ ʠ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʦʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ (ʦʪ 

ʧʦʜʦʰʚʳ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪʳ ʜʦ ʢʨʦʚʣʠ ʣʠʪʚʠʥʮʝʚʩʢʦʡ) ʤʦʱʥʦʩʪʴʶ 1600 ï 2000 ʤ. ʉʦʣʝʥʦʩʥʘʷ 

ʬʦʨʤʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʪʨʦʝʥʠʝʤ.  ʄ.ɸ. ɼʫʙʨʦʚʠʥʳʤ (1979) 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʦʣʷʥʳʭ ʩʪʨʫʢʪʫʨ ɺʝʨʭʥʝʣʝʥʩʢʦʡ ʧʘʣʝʦʚʧʘʜʠʥʳ: 

¶ ʉʪʨʫʢʪʫʨʳ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ ʚʝʨʭʥʠʭ (ʘʥʛʘʨʩʢʠʭ) ʩʦʣʝʡ, ʚ 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʘ ʟʦʥʘ ʅʝʧʩʢʠʭ ʩʢʣʘʜʦʢ 

¶ ʉʪʨʫʢʪʨʳ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ (ʫʩʦʣʴʩʢʠʭ ʠ 

ʘʥʛʘʨʩʢʠʭ) ʩʦʣʝʡ ï ʵʪʦ ʩʢʣʘʜʢʠ ʀʣʠʤʦ-ʂʘʪʘʥʛʩʢʦʡ ʟʦʥʳ (ʣʠʪʚʠʥʮʝʚʩʢʠʡ ʪʠʧ ï ʣʠʪʚʠʥʮʝʚʩʢʠʡ 

ʚʘʣ), ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʦʡ ʟʦʥʳ (ʤʘʨʢʦʚʩʢʠʡ ʪʠʧ) 

¶ ʉʪʨʫʢʪʫʨʳ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʴʶ ʥʠʞʥʠʭ (ʫʩʦʣʴʩʢʠʭ) ʩʦʣʝʡ ï 

ʢʠʨʝʥʛʩʢʠʡ ʪʠʧ (ʢʠʨʝʥʛʩʢʘʷ ʟʦʥʘ), ʞʠʛʘʣʦʚʩʢʠʡ ʪʠʧ, ʘ ʪʘʢʞʝ ʘʭʠʥʩʢʠʡ, ʙʠʨʢʠʥʩʢʠʡ ʠ ʙʨʘʪʩʢʠʡ 

ʪʠʧʳ ʩʪʨʫʢʪʫʨ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ ɺʝʨʭʥʝ-ʃʝʥʩʢʦʡ 

ʧʘʣʝʦʚʧʘʜʠʥʳ ʷʚʣʷʝʪʩʷ ʝʝ ʜʠʩʛʘʨʤʦʥʠʯʥʦʩʪʴ. ʄʝʭʘʥʠʟʤ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʘʢʮʠʠ ʩʦʣʝʥʦʩʥʦʡ ʪʦʣʱʠ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ). ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʪʦʢʘʤʠ ʩʦʣʷʥʳʭ ʤʘʩʩ, ʷʚʣʝʥʠʷʤʠ ʙʫʜʠʥʘʞʘ ʚ 

ʤʝʞʩʦʣʝʚʳʭ ʩʣʦʷʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʦʙʲʝʤʫ ʩʦʣʷʥʳʭ ʷʜʝʨ. 

ʈʘʙʦʪʳ ʉ.ʄ ɿʘʤʘʨʘʝʚʘ, ʄ.ɸ. ɼʫʙʨʦʚʠʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʜʩʦʣʝʚʳʭ ʠ ʩʦʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʨʘʟʚʠʪʫʶ ʚ ʥʠʭ ʩʢʣʘʜʯʘʪʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʯʘʩʪʥʳʭ 

ʩʢʣʘʜʦʢ ʠ ʤʝʭʘʥʠʟʤʘ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʅʘ ʬʦʥʝ ʵʪʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦʷʚʠʣʘʩʴ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʦʙʲʷʩʥʷʶʱʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʅʝʧʩʢʦʡ ʟʦʥʳ ʩʢʣʘʜʦʢ ʚ ʯʝʭʣʝ [ʈʷʟʘʥʦʚ, 1973] ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʩʞʘʪʠʷ, 

ʚʳʟʚʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʚ ʬʫʥʜʘʤʝʥʪʝ ʧʦ ʩʠʩʪʝʤʝ ʧʨʘʚʦʩʪʦʨʦʥʥʠʭ 

ʩʜʚʠʛʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ.  
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ɼʨʫʛʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʙʰʠʨʥʦʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʤ 

ʤʘʪʝʨʠʘʣʝ, ʷʚʣʷʝʪʩʷ ʤʦʥʦʛʨʘʬʠʷ ɸ.ʉ. ʉʤʝʪʘʥʠʥʘ [1999], ʫʚʷʟʘʚʰʝʛʦ ʩʦʣʷʥʫʶ ʪʝʢʪʦʥʠʢʫ ʩ 

ʧʨʦʮʝʩʩʦʤ ʥʘʜʚʠʛʦʦʙʨʘʟʦʚʘʥʠʷ. ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʝʜʙʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ʩʣʝʜʫʶʱʘʷ: ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 1200 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʦʪ 

5 ʜʦ 260 ʢʤ, ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦ ʬʨʦʥʪʫ ʠ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʫʶ ʧʨʦʜʦʣʴʥʫʶ ʠ 

ʧʦʧʝʨʝʯʥʫʶ ʜʝʣʠʤʦʩʪʴ (ʈʠʩ. 2.5, ʈʠʩ. 2.6). ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʩʝʢʪʦʨʘ ï ʇʨʝʜʙʘʡʢʘʣʴʩʢʠʡ, 

ɸʢʠʪʢʘʥʦ-ʅʝʧʩʢʠʡ ʠ ʇʘʪʦʤʩʢʠʡ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʨʘʟʤʝʨʘʤʠ, ʟʦʥʘʣʴʥʦʩʪʴʶ, ʩʪʝʧʝʥʴʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʢʦʨʦʯʝʥʠʷ. 

ʇʨʝʜʙʘʡʢʘʣʴʩʢʠʡ ʩʝʢʪʦʨ ʠʤʝʝʪ ʰʠʨʠʥʫ ʦʢʦʣʦ 300 ʢʤ, ʘ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ 

ʜʝʬʦʨʤʠʨʦʚʘʥ ʥʘ ʫʜʘʣʝʥʠʠ 150ï220 ʢʤ ʦʪ ʛʦʨʥʦʛʦ ʬʨʦʥʪʘ. ɿʜʝʩʴ, ʢʘʢ ʠ ʚ ɸʢʠʪʢʘʥʦ-ʅʝʧʩʢʦʤ 

ʩʝʢʪʦʨʝ, ʚʠʜʥʘ ʪʨʝʭʯʣʝʥʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. ʇʨʠʬʨʦʥʪʘʣʴʥʘʷ ɹʦʞʝʭʘʥʩʢʘʷ ʟʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʘʢ ʄʝʣʴʟʘʥʩʢʠʡ, ɹʦʞʝʭʘʥʩʢʠʡ (ʂʘʤʝʥʩʢʠʡ) ʠ ʂʘʯʫʛʩʢʠʡ ʚʘʣʳ, ʘ 

ʪʘʢʞʝ ʨʘʟʜʝʣʷʶʱʠʝ ʠʭ ʧʨʦʛʠʙʳ. ɹʦʞʝʭʘʥʩʢʘʷ ʟʦʥʘ ʠʤʝʝʪ ʰʠʨʠʥʫ ʦʢʦʣʦ 80 ʢʤ, ʜʣʷ ʥʝʝ 

ʭʘʨʘʢʪʝʨʥʳ ʥʘʜʚʠʛʠ, ʩʢʣʘʜʢʦ-ʚʟʙʨʦʩʳ ʠ ʣʝʚʦʩʪʦʨʦʥʥʠʝ ʩʜʚʠʛʠ ʧʦ ʨʘʟʣʦʤʘʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ɺʝʨʭʦʣʝʥʩʢʘʷ ʟʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʦʡ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɿʜʝʩʴ, ʧʦ ʤʥʝʥʠʶ ʉʤʝʪʘʥʠʥʘ, ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʨʳʚʳ. ʇʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʰʠʨʠʥʘ ʵʪʦʡ ʟʦʥʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 70 ʜʦ 30 ʢʤ. ʇʝʨʝʜʦʚʘʷ ɾʠʛʘʣʦʚʩʢʘʷ ʟʦʥʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʥʦʠʤʝʥʥʳʡ ʚʘʣ ʠ ʨʷʜ ʙʦʣʝʝ ʤʝʣʢʠʭ ʩʪʨʫʢʪʫʨ ʦʙʱʝʡ ʰʠʨʠʥʦʡ 10ï50 ʢʤ. ɼʣʷ 

ʵʪʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʳ ʩʢʣʘʜʢʦ-ʚʟʙʨʦʩʳ, ʦʩʣʦʞʥʝʥʥʳʝ ʧʨʘʚʦʩʪʦʨʦʥʥʠʤʠ ʠ ʣʝʚʦʩʪʦʨʦʥʥʠʤʠ 

ʩʜʚʠʛʘʤʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠ̫ . 

ʇʦ ʤʥʝʥʠʶ ɸ.ʉ. ʉʤʝʪʘʥʠʥʘ ʛʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʇʨʝʜʙʘʡʢʘʣʴʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʪʦʤ, 

ʯʪʦ ʧʦʜʦʰʚʝʥʥʳʡ ʥʘʜʚʠʛ ʥʝ ʚʳʭʦʜʠʪ ʟʜʝʩʴ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʚʠʜʝ ʯʝʰʫʡʯʘʪʳʭ 

ʚʝʝʨʦʚ. ɽʛʦ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʚ ʨʘʡʦʥʝ ʂʘʤʝʥʩʢʠʭ ʩʢʚʘʞʠʥ ʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ 

ɹʦʞʝʭʘʥʩʢʦʡ ʟʦʥʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ -1.8 ʢʤ ʠ ʦʥ ʧʨʦʭʦʜʠʪ ʧʦ ʪʠʨʩʢʠʤ ʩʦʣʷʤ, ʘ ʚ 

ʧʨʝʜʝʣʘʭ ɾʠʛʘʣʦʚʩʢʦʡ ʟʦʥʳ ʙʘʟʦʚʳʡ ʧʦʜʦʰʚʝʥʥʳʡ ʥʘʜʚʠʛ ʠʤʝʝʪ ʦʪʤʝʪʢʠ ʦʢʦʣʦ -1.6 ʢʤ ʠ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʟʘʭ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪʳ. ɹʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʘʥʠʮʳ ʘʣʣʦʭʪʦʥʘ ʠ 

ʘʚʪʦʭʪʦʥʘ, ʤʘʣʳʝ ʛʨʘʜʠʝʥʪʳ ʝʝ ʚʦʟʜʳʤʘʥʠʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʥʘʧʨʷʞʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ɾʠʛʘʣʦʚʩʢʦʡ ʟʦʥʳ, ʠʥʪʝʥʩʠʚʥʳʤʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ  

ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩ ʥʘʜʚʠʛʘʥʠʷ. 

ɺ ʵʪʦʡ ʤʦʜʝʣʠ, ɾʠʛʘʣʦʚʩʢʠʡ ʚʘʣ ʷʚʣʷʝʪʩʷ ʬʨʦʥʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʢʣʘʜʯʘʪʦ-

ʥʘʜʚʠʛʦʚʦʡ ʬʦʨʤʦʡ. 
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ʈʠʩ. 2.5 ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʇʨʝʜʙʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ 

ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ [ʉʤʝʪʘʥʠʥ, 1999].  

1 ï ʛʦʨʥʳʡ ʬʨʦʥʪ; 2 ï ʧʨʠʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ; 3 ï ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʟʦʥʘ; 4 ï ʧʝʨʝʜʦʚʘʷ ʟʦʥʘ ʥʘʜʚʠʛʦʚʦʛʦ 

ʩʝʢʪʦʨʘ; 5 ï ʬʨʦʥʪʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʥʘʜʚʠʛʦʚʳʭ ʩʝʢʪʦʨʦʚ ʩ ʟʘʚʝʨʰʝʥʥʳʤ (ʘ) ʠ ʩ 

ʥʝʟʘʚʝʨʰʝʥʥʳʤ (ʙ) ʮʠʢʣʦʤ ʨʘʟʚʠʪʠʷ; 6 ï ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʚʦʟʤʦʞʥʘʷ ʛʨʘʥʠʮʘ ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ; 7 ï ʙʦʢʦʚʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʜʚʠʛʦʚʳʭ ʩʝʢʪʦʨʦʚ; 8 ï ʢʦʥʪʫʨʳ ʩʪʨʫʢʪʫʨ ʬʫʥʜʘʤʝʥʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ; 9 ï ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʥʝʬʪʠ ʠ ʛʘʟʘ: 1 ï ɸʪʦʚʩʢʦʝ, 2 ï ɹʨʘʪʩʢʦʝ, 3 ï ʂʦʚʳʢʪʠʥʩʢʦʝ, 4 ï ʄʘʨʢʦʚʩʢʦʝ, 5 ï ʗʨʘʢʪʠʥʩʢʦʝ, ʙ ï ɼʫʣʠʩʤʠʥʩʢʦʝ, 7 

ï ʇʠʣʶʜʠʥʩʢʦʝ, 8 ï ɼʘʥʠʣʦʚʩʢʦʝ, 9 ï ɺʝʨʭʥʝʯʦʥʩʢʦʝ, 10 ï ʅʠʞʥʝʭʘʤʘʢʠʥʩʢʦʝ, 11 ï ʂʶʝʣʴʩʢʦʝ, 12 ï 

ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʝ, 13 ï ʍʦʛʦʪʦ-ʄʫʨʙʘʡʩʢʦʝ, 14 ï ʄʘʯʯʦʙʠʥʩʦʢʝ, 15 ï ʀʢʪʝʭʩʢʦʝ, 16 ï ɺʝʨʭʥʝʚʠʣʶʯʘʥʩʢʦʝ, 17 ï 

ɺʠʣʶʡʩʢʦ-ɼʞʝʨʙʠʥʩʢʦʝ, 18 ï ɹʝʨʝʟʦʚʩʢʦʝ, 19 ï ʂʵʜʵʨʛʠʥʩʢʦʝ. 10 ï ʢʦʥʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ;ɸ1ï A3 ï 

ʟʦʥʳ ʇʨʝʜʙʘʧʢʘʣʴʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʩʝʢʪʦʨʘ: ɸ1 ï ɹʦʞʝʭʘʥʩʢʘʷ, ɸ2 ï ɺʝʨʭʦʣʝʥʩʢʘʷ, A3 ï ɾʠʛʘʣʦʚʩʢʘʷ; ɹ1ïɹɿ ï 

ʟʦʥʳ ɸʢʠʪʢʘʥʦ-ʅʝʧʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʩʝʢʪʦʨʘ: ɹ1 ï ʂʠʨʝʥʛʩʢʘʷ, ɹ2 ï ʄʘʨʢʦʚʩʢʦ-ʀʯʝʨʩʢʘʷ, ɹɿ ï ʅʝʧʩʢʘʷ; ɺ, ɺ1, 

62 ï ʟʦʥʳ ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ ʥʘʜʚʠʛʦʚʦʛʦ ʩʝʢʪʦʨʘ: S ï ɹʝʨʝʟʦʚʩʢʘʷ, ɺ1 ï ʇʨʠʣʝʥʩʢʘʷ, 62 ï ɹʦʪʫʦʙʠʥʩʢʘʷ; IïIV ï 

ʙʦʢʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: I ï ʇʨʠʘʥʛʘʨʩʢʦʝ, II ï ɹʘʡʢʘʣʦ-ʋʩʪʴ-ʂʫʪʩʢʦʝ, III ï ʀʯʝʨʦ-ʏʘʡʩʢʦʝ, IV ï ʋʨʠʥʩʢʦʝ; ʘ ï 

ʂʦʚʳʢʪʠʥʩʢʘʷ ʟʦʥʘ ʨʘʟʨʫʰʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ; ʩʪʨʫʢʪʫʨʳ ʬʫʥʜʘʤʝʥʪʘ: ʅɹɸ ï ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʘʷ ʘʥʪʝʢʣʠʟʘ, 

ʅʉ ï ʅʝʧʩʢʠʡ ʩʚʦʜ, MB ï ʄʠʨʥʠʥʩʢʠʡ ʚʳʩʪʫʧ, ʇʇ ï ʇʨʝʜʧʘʪʦʤʩʢʠʡ ʧʨʦʛʠʙ, ʅɼɺ ï ʅʶʡʩʢʦ-ɼʞʝʨʙʠʥʩʢʘʷ 

ʚʧʘʜʠʥʘ, ɹɺ ï ɹʝʨʝʟʦʚʩʢʘʷ ʚʧʘʜʠʥʘ.  
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ʈʠʩ. 2.6 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɸʢʠʪʢʘʥʦ-ʅʝʧʩʢʦʛʦ 

ʩʝʢʪʦʨʘ [ʉʤʝʪʘʥʠʥ, 1999].  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ; 2 ï ʧʦʣʠʤʠʢʪʦʚʳʝ 

ʧʝʩʯʘʥʠʢʠ; 3 ï ʧʝʩʯʘʥʠʢʠ, ʜʦʣʦʤʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʘʥʛʠʜʨʠʪʳ; 4 ï ʢʘʤʝʥʥʘʷ ʩʦʣʴ, ʜʦʣʦʤʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ; 5 ï 

ʜʦʣʦʤʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ; 6 ï ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʤʝʨʛʝʣʠ, ʘʨʛʠʣʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ; 7 ï ʢʘʨʙʦʥʘʪʥʳʝ ʙʨʝʢʯʠʠ 

ʚ ʟʦʥʘʭ ʛʠʧʝʨʛʝʥʝʟʘ; 8 ï ʨʘʟʣʦʤʳ: ʘ ï ʚ ʬʫʥʜʘʤʝʥʪʝ, ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ; 9 ï ʧʨʠʤʝʨʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʪʨʘʢʪʦʚʢʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʶʛʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʣʦʞʝʥ ʄ.ʇ ʃʦʙʘʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [ʃʦʙʘʥʦʚ ʠ ʜʨ., 1989], ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ 

ʣʝʞʠʪ ʤʦʜʝʣʴ ʧʦʷʩʥʦʡ ʩʫʙʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʦʢʨʦʚʥʦ-

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ.  ʂʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʧʦʷʩʦʚ, ʟʦʥ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʤʦʨʬʦʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʆʪʨʘʞʝʥʥʘʷ ʥʘʜʬʨʦʥʪʘʣʴʥʘʷ 

ʧʣʠʢʘʪʠʚʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʧʣʘʪʬʦʨʤʳ ʩʝʨʠʝʡ ʣʠʥʝʡʥʳʭ 

ʩʢʣʘʜʢʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʢʦʪʦʨʳʭ ʪʨʘʢʪʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ 

[ʃʦʙʘʥʦʚ, ʉʠʟʳʭ ʠ ʜʨ., 1989]. 

ɸʚʪʦʨʘʤʠ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʧʦʜʩʦʣʝʚʘʷ ʪʦʣʱʘ, ʙʫʜʫʯʠ çʧʨʠʧʘʷʥʥʦʡè ʢ 

ʬʫʥʜʘʤʝʥʪʫ, ʨʝʘʛʠʨʫʝʪ ʠʟʛʠʙʦʤ ʥʘ ʬʨʦʥʪʘʣʴʥʳʝ ʚʳʩʪʫʧʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʝʢʩʫʨ ʪʠʧʘ ʩʢʣʘʜʢʦ-ʥʘʜʚʠʛʦʚ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ 

ʦʙʲʷʩʥʷʝʪ ʦʛʨʦʤʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʘʣʦʚ, ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʠʭ ʘʩʠʤʤʝʪʨʠʶ ʠ 

ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ, ʢʦʪʦʨʳʝ ʩ ʧʦʟʠʮʠʠ ʦʙʳʯʥʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʲʷʩʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ [ʃʦʙʘʥʦʚ, ʉʠʟʳʭ ʠ ʜʨ., 1989].  
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ɻʨʘʥʠʮʘ ɹʘʡʢʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʩ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ ʧʦʚʩʝʤʝʩʪʥʦ 

ʦʩʣʦʞʥʝʥʘ ʩʠʩʪʝʤʦʡ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʦʩʣʝʞʝʥʥʳʭ ʥʝʧʨʝʨʳʚʥʦ ʦʪ 

ʠʩʪʦʢʘ ʨ. ɸʥʛʘʨʳ ʜʦ ʙʘʩʩʝʡʥʘ ʨ. ɺʠʪʠʤ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʪʠʧʠʯʥʳʝ ʧʦʢʨʦʚʳ, ʧʘʢʝʪʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʢʥʘ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʚʝʝʨʘ, ʜʫʧʣʝʢʩʳ, ʤʥʦʛʦʷʨʫʩʥʳʝ 

ʥʘʜʚʠʛʠ ʠ ʰʘʨʴʷʞʠ (ʈʠʩ. 2.7). 

 

 

ʈʠʩ. 2.7 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʭʝʤʝ ʧʦʷʩʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʰʘʨʴʷʞʥʦ-

ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʉʠʟʳʭ, 2001].  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʇʦʷʩʘ (ʮʠʬʨʳ ʚ ʢʨʫʞʢʘʭ ʦʙʦʟʥʘʯʘʶʪ ʥʦʤʝʨʘ ʧʦʷʩʦʚ): 1 ï ʢʦʨʥʝʡ ʥʘʜʚʠʛʦʚ ʠ 

ʰʘʨʴʷʞʝʡ; 2 ï ʰʘʨʴʷʞʥʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʨʘʤʣʝʥʠʷ ʧʦ ʧʝʨʠʬʝʨʠʠ ʧʣʘʪʬʦʨʤʳ; 3 ï 

ʧʨʠʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ; 4 ï ʬʨʦʥʪʘʣʴʥʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ 

ʧʣʘʪʬʦʨʤʳ; 5 ï ʦʙʣʘʩʪʴ ʟʘʬʨʦʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʢʫʨ; 6 ï ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʧʦʜʚʠʞʥʳʡ ʧʦʷʩ. 

 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʨʬʦʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ 

ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʪ ʇʨʠʤʦʨʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚ ʇʨʠʙʘʡʢʘʣʴʝ, ɻʣʘʚʥʦʛʦ ʉʘʷʥʩʢʦʛʦ ʚ 

ʇʨʠʩʘʷʥʴʝ ʢ ʮʝʥʪʨʫ ʧʣʘʪʬʦʨʤʳ ʚʳʜʝʣʝʥ ʨʷʜ ʧʦʢʨʦʚʥʦ- ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʦʚ, ʟʘʢʦʥʦʤʝʨʥʦ 

ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʚ ʟʦʥʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʧʦʷʩ ʢʦʨʥʝʡ ʥʘʜʚʠʛʦʚ ʠ ʰʘʨʴʷʞʝʡ (I), 
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ʧʦʷʩ ʰʘʨʴʷʞʥʦ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʧʦ ʧʝʨʠʬʝʨʠʠ ʧʣʘʪʬʦʨʤʳ 

(II), ʧʦʷʩ ʧʨʠʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ (III ), ʧʦʷʩ ʬʨʦʥʪʘʣʴʥʦ-

ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ (IV ), ʦʙʣʘʩʪʴ ʟʘʬʨʦʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

(V) (ʈʠʩ. 2.7). 

ʅʘ ʩʭʝʤʝ ʉʠʟʳʭ ɺ.ʀ. ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʦʷʩʝ ʨʘʟʚʠʪʠʷ 

ʬʨʦʥʪʘʣʴʥʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʧʦʷʩʦʤ 

ʧʨʠʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ (ʉʤ. ʈʠʩ. 2.8). 

ʇʦʷʩ ʬʨʦʥʪʘʣʴʥʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʪʨʘʞʝʥʥʳʭ ʥʘʜʬʨʦʥʪʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ ʦʭʚʘʪʳʚʘʝʪ ɸʥʛʘʨʦ-ʃʝʥʩʢʫʶ ʩʪʫʧʝʥʴ, ʥʘ ʩʝʚʝʨʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʘʥʪʝʢʣʠʟʦʡ ʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʘ: ʬʨʦʥʪʘʣʴʥʳʭ ʚʳʩʪʫʧʦʚ ʥʘʜʚʠʛʦʚʳʭ ʯʝʰʫʡ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ 

ʬʫʥʜʘʤʝʥʪʝ ʠ ʦʪʨʘʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʯʝʭʣʝ ʧʣʘʪʬʦʨʤʳ [ʉʠʟʳʭ, 2001]. 

ɺʜʦʣʴ ʚʩʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʚ ʚʠʜʝ 

ʫʟʢʦʡ ʧʦʣʦʩʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʝʨʠʷ ʧʨʦʪʷʞʝʥʥʳʭ 

ʚʘʣʦʦʙʨʘʟʥʳʭ ʧʦʜʥʷʪʠʡ. ʈʘʟʤʝʨʳ ʠ ʤʦʨʬʦʣʦʛʠʷ ʚʘʣʦʚ ʥʝʪʠʧʠʯʥʳ ʜʣʷ ʧʣʘʪʬʦʨʤʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ. ʇʦ ʜʣʠʥʥʦʡ ʦʩʠ ʦʥʠ ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʥʘ 500ï600 ʢʤ ʩ ʘʤʧʣʠʪʫʜʦʡ 2000ï2500 ʤ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʩʩʠʤʝʪʨʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ ï ʢʨʫʪʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʠ 

ʧʦʣʦʛʠʤʠ ʚʥʝʰʥʠʤʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʤʠ ʢʨʳʣʴʷʤʠ ʩ ʦʧʨʦʢʠʜʳʚʘʥʠʝʤ ʚ ʩʪʦʨʦʥʫ ʧʣʘʪʬʦʨʤʳ 

[ʉʠʟʳʭ, 2001]. ʉʢʣʘʜʢʠ ʛʨʝʙʥʝʚʠʜʥʳʝ, ʢʦʨʦʙʯʘʪʳʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʦʩʠ ʩʢʣʘʜʦʢ 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʘʤʠ. ɿʘʯʘʩʪʫʶ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʘʥʪʠʢʣʠʥʘʣʷʤ 

ʠ ʚʘʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʨʦʥʪʘʣʴʥʳʝ ʚʳʩʪʫʧʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ. 

ʂ ʩʝʚʝʨʫ ʦʪ ɹʘʡʢʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʇʘʪʦʤʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʛʜʝ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʝ ʦʙʨʘʤʣʝʥʠʝ 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʇʨʠʙʘʡʢʘʣʴʝʤ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʧʦʷʩʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʦʙʣʠʢ. ɿʜʝʩʴ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʈʠʩ. 2.8): ɹʘʡʢʘʣʦ-ʄʫʡʩʢʠʡ ʦʬʠʦʣʠʪʦʚʳʡ ʧʦʷʩ; ʄʘʤʩʢʦ-ɹʦʜʘʡʙʠʥʩʢʘʷ ʟʦʥʘ 

ʯʝʰʫʡʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʩʪʨʦʝʥʠʷ; ʏʫʡʩʢʦ-ʊʦʥʦʜʩʢʦ-ʅʝʯʝʨʩʢʦʝ ʧʦʜʥʷʪʠʝ (ʘʣʣʦʭʪʦʥʥʘʷ 

ʮʝʥʪʨʘʣʴʥʘʷ ʤʝʛʘʧʣʘʩʪʠʥʘ); ʇʨʠʙʘʡʢʘʣʦ-ʇʨʝʜʧʘʪʦʤʩʢʘʷ ʧʦʜʥʘʜʚʠʛʦʚʘʷ ʧʣʘʩʪʠʥʘ; ʅʝʧʩʢʦ-

ɹʦʪʫʦʙʠʥʩʢʘʷ ʬʨʦʥʪʘʣʴʥʘʷ ʘʥʪʝʢʣʠʟʘ ʠ ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ ʦʪʨʘʞʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ ʯʝʭʣʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʙʟʦʨʥʦʡ ʩʭʝʤʝ ʘʣʣʦʭʪʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʶʞʥʦʡ 

ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʛʨʘʥʠʮʝ ʩ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʠʤ ʥʘʛʦʨʴʝʤ [ʉʠʟʳʭ, 2001] 

ʪʝʨʨʠʪʦʨʠʷ ʂʦʚʳʢʪʠʥʩʢʦ-ʍʘʥʜʠʥʩʢʦʡ ʟʦʥʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ 

ʦʪʨʘʞʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʧʣʘʪʬʦʨʤʳ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʇʨʠʙʘʡʢʘʣʦ-

ʇʨʝʜʧʘʪʦʤʩʢʦʡ ʧʦʜʥʘʜʚʠʛʦʚʦʡ ʟʦʥʦʡ (ʈʠʩ. 2.8). 

ʇʨʠʙʘʡʢʘʣʴʩʢʫʶ ʧʦʜʥʘʜʚʠʛʦʚʫʶ ʟʦʥʫ (ʘʚʪʦʭʪʦʥ) ʩʣʘʛʘʶʪ ʚʝʥʜ-ʨʠʬʝʡʩʢʠʝ ʦʩʘʜʦʯʥʳʝ 

ʧʦʨʦʜʳ ʤʦʱʥʦʩʪʴʶ 4000ï4500 ʤ, ʚʳʩʦʢʦʙʠʪʫʤʠʥʦʟʥʳʝ, çʥʝʬʪʝʧʨʦʠʟʚʦʜʷʱʠʝè. 
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ʇʨʠʙʘʡʢʘʣʴʩʢʘʷ ʧʦʜʥʘʜʚʠʛʦʚʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʣʘʩʪʴʶ 

ʧʝʨʚʠʯʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʋɺ, ʩ ʜʨʫʛʦʡ ï ʧʦʩʪʘʚʱʠʢʦʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʨʝʛʠʦʥʳ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚ ʧʦʷʩ ʬʨʦʥʪʘʣʴʥʳʭ ʚʳʩʪʫʧʦʚ ʯʝʰʫʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʥʘʜʬʨʦʥʪʘʣʴʥʳʭ ʦʪʨʘʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʯʝʭʣʘ ʧʣʘʪʬʦʨʤʳ (ʦʙʣʘʩʪʴ ʚʪʦʨʠʯʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ 

ʋɺ) [ʉʠʟʳʭ, 2001; ʉʦʙʦʣʝʚ, ʃʘʨʠʯʝʚ, 2016]. 

 

ʈʠʩ. 2.8 ʇʦʟʠʮʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʬʨʘʛʤʝʥʪʝ ʦʙʟʦʨʥʦʡ ʩʭʝʤʳ ʘʣʣʦʭʪʦʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʛʨʘʥʠʮʝ ʩ ɹʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʠʤ ʥʘʛʦʨʴʝʤ [ʉʠʟʳʭ, 2001]. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ɹʘʡʢʘʣʦ-ʄʫʡʩʢʠʡ ʦʬʠʦʣʠʪʦʚʳʡ ʧʦʷʩ; 2 ï ʄʘʤʩʢʦ-ɹʦʜʘʡʙʠʥʩʢʘʷ ʟʦʥʘ; 3 ï 

ʏʫʡʩʢʦ-ʊʦʥʜʦʩʢʦ-ʅʝʯʝʨʩʢʘʷ ʟʦʥʘ; 4 ï ɸʢʠʪʢʘʥʩʢʘʷ ʤʝʛʘʧʣʘʩʪʠʥʘ; 5 ï ʇʨʠʙʘʡʢʘʣʦ-ʇʨʝʜʧʘʪʦʤʩʢʘʷ ʧʦʜʥʘʜʚʠʛʦʚʘʷ 

ʟʦʥʘ; 6 ï ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʘʷ ʬʨʦʥʪʘʣʴʥʘʷ ʤʝʛʘʧʣʘʩʪʠʥʘ; 7 ï ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ ʦʪʨʘʞʝʥʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ 

ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʧʣʘʪʬʦʨʤʳ; 8 ï ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ; 9 ï ʢʦʥʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

ɺ. ʀ. ʉʠʟʳʭ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʘ ʦʪʨʘʞʝʥʥʦʡ 

ʩʢʣʘʜʯʘʪʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʰʘʨʴʷʞʥʦ-ʥʘʜʚʠʛʦʚʦʡ ʪʝʢʪʦʥʠʢʠ ʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʤʘʩʰʪʘʙʘ 1: 1 000 000. ʋʩʪʘʥʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝ ʰʘʨʴʷʞʥʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 
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ʨʘʟʤʝʱʝʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʟʘʣʝʞʝʡ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ɸʥʛʘʨʦ-ʃʝʥʩʢʦʡ ʩʪʫʧʝʥʠ ʠ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʷʚʣʷʶʪʩʷ 

ʚʪʦʨʠʯʥʳʤʠ. ʇʝʨʚʠʯʥʳʝ (ʘʚʪʦʭʪʦʥʥʳʝ) ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʜʨʝʚʥʠʭ 

ʥʠʞʥʝʤʘʪʝʨʠʥʩʢʠʭ ʨʠʬʝʡʩʢʠʭ ʪʦʣʱʘʭ ʠʩʭʦʜʥʦʛʦ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʛʦ ʧʘʣʝʦʙʘʩʩʝʡʥʘ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚ ʪʳʣʴʥʦʡ ʯʘʩʪʠ ʚ ʧʦʜʥʘʜʚʠʛʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʟʤʦʞʥʦ ɹʳʩʘʭʪʘʭʩʢʦʛʦ ʅɻʂʄ [ʄʦʜʝʣʠé, 2017]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʠʡ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʡ ʧʦʷʩ 

ʠʤʝʝʪ S-ʦʙʨʘʟʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʚʳʨʘʞʝʥʥʫʶ ʩʠʩʪʝʤʦʡ ʜʫʛ: ɿʘʧʘʜʥʦ-ʇʨʠʙʘʡʢʘʣʴʩʢʦʡ, 

ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʠ ʇʘʪʦʤʩʢʦʡ [ʄʘʟʫʢʘʙʟʦʚ, 2003]. ɼʫʛʠ ʚʳʧʫʢʣʦʡ ʯʘʩʪʴʶ ʦʙʨʘʱʝʥʳ ʚ 

ʩʪʦʨʦʥʫ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ʢʨʘʪʦʥʘ ʠ ʠʤʝʶʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʦ 450 ʢʤ. ɿʘʧʘʜʥʦ-

ʇʨʠʙʘʡʢʘʣʴʩʢʘʷ ʠ ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʘʷ ʜʫʛʠ ʩʦʧʨʷʛʘʶʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʋʣʴʢʘʥ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʘʷ ʩʤʝʥʘ ʚ ʧʨʦʩʪʠʨʘʥʠʠ ʩʪʨʫʢʪʫʨ. ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʘʷ ʚʝʪʚʴ ʩʦʧʨʷʛʘʝʪʩʷ ʩ 

ʇʘʪʦʤʩʢʦʡ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʄʘʣʘʷ ʏʫʷ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʜʫʛʦʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ʩʚʦʡʩʪʚʝʥʥʘ ʜʣʷ 

ʇʘʪʦʤʩʢʦʡ ʚʝʪʚʠ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʫʛʦʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʘ ʚ ʉʝʚʝʨʦɹʘʡʢʘʣʴʩʢʦʡ 

ʯʘʩʪʠ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ. ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʠʡ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʡ ʧʦʷʩ, ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʩʪʨʦʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʟʦʥʳ: ɹʘʡʢʘʣʦ-ɸʢʠʪʢʘʥʩʢʫʶ, ʇʘʪʦʤʩʢʫʶ, 

ʇʨʠʙʘʡʢʘʣʴʩʢʫʶ, ʄʘʤʩʢʦ-ɹʦʜʘʡʙʠʥʩʢʫʶ [ʄʘʟʫʢʘʙʟʦʚ, 2003]. 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʭ 

ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʧʨʝʪʝʨʧʝʚʘʣ 

ʠʟʤʝʥʝʥʠʷ. ʇʨʝʜʣʘʛʘʣʠʩʴ ʤʝʭʘʥʠʟʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʬʫʥʜʘʤʝʥʪʘ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʝʛʦ ʩʤʝʱʝʥʠʷʤʠ [ʈʷʟʘʥʦʚ, 1973], ʩʦʣʝʥʦʩʥʳʤ ʪʝʢʪʦʛʝʥʝʟʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʩʞʘʪʠʝʤ [ɼʫʙʨʦʚʠʥ, 1979], ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʪʝʢʪʦʛʝʥʝʟʦʤ [ɿʘʤʘʨʘʝʚ, 1967].  

ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʯʝʭʣʘ 

ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʠ ʛʝʦʬʠʟʠʢʠ ʵʪʘ ʤʦʜʝʣʴ ʧʨʝʪʝʨʧʝʣʘ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʫʪʦʯʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʘʟʥʳʭ ʪʠʧʦʚ ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

[ʉʤʝʪʘʥʠʥ, 2000; ʉʠʟʳʭ, 2001]. ʄʥʦʛʠʝ ʜʝʪʘʣʠ ʩʪʨʫʢʪʫʨʳ ʩʢʣʘʜʯʘʪʳʭ ʠ ʨʘʟʨʳʚʥʳʭ 

ʜʠʩʣʦʢʘʮʠʠ ʚʝʥʜ-ʨʘʥʥʝʧʣʝʦʟʦʡʩʢʦʛʦ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʯʝʭʣʘ ʨʝʛʠʦʥʘ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ [ʄʘʟʫʢʘʙʟʦʚ, 2003]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʢʨʘʪʢʦʤʫ ʦʙʟʦʨʫ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪ, ʤʦʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ ʛʣʘʚʥʦʝ. 

ʆʩʘʜʦʯʥʳʡ ʨʘʟʨʝʟ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩʣʦʞʝʥ ʚʝʥʜ- ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʯʘʩʪʠʯʥʦ 

ʨʠʬʝʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʆʥ ʧʦʩʪʨʦʝʥ ʨʠʪʤʠʯʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʩʤʝʥʝ ʧʘʨʘʛʝʥʝʟʦʚ ʬʦʨʤʘʮʠʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʩʣʦʡʥʫʶ 

ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʩʨʝʜʥʷʷ ʯʘʩʪʴ - ʩʦʣʝʥʦʩʥʘʷ. ʂ ʧʝʨʠʬʝʨʠʠ ʧʣʘʪʬʦʨʤʳ ʩʦʣʝʥʦʩʥʘʷ ʬʦʨʤʘʮʠʷ 
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ʟʘʤʝʱʘʝʪʩʷ ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ. ʃʠʪʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ 

ʨʘʟʨʝʟʘ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʧʦʜʩʦʣʝʚʦʡ, ʩʦʣʝʥʦʩʥʳʡ ʠ ʥʘʜʩʦʣʝʚʦʡ ʢʦʤʧʣʝʢʩʳ [ɿʘʤʘʨʘʝʚ, 

1967; ɼʫʙʨʦʚʠʥ, 1979; ʉʤʝʪʘʥʠʥ, 2000 ʠ ʜʨ.]. ɺ ʧʦʜʩʦʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʚʭʦʜʷʪ ʪʝʨʨʠʛʝʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ ʠ ʚʝʥʜʘ (ʫʰʘʢʦʚʩʢʘʷ, ʥʝʧʩʢʘʷ ʠ ʠʭ ʘʥʘʣʦʛʠ). ɺ ʩʦʣʝʥʦʩʥʳʡ 

ʢʦʤʧʣʝʢʩ ʚʭʦʜʷʪ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʦʣʴʩʢʦʡ, ʙʝʣʴʩʢʦʡ, ʙʫʣʘʡʩʢʦʡ, ʘʥʛʘʨʩʢʦʡ ʠ ʣʠʪʚʠʥʮʝʚʩʢʦʡ 

ʩʚʠʪ ʥʠʞʥʝʛʦ ï ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʚʘʧʦʨʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʜʦʣʦʤʠʪʳ ʠ 

ʘʥʛʠʜʨʠʪʳ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʥʫʪʨʠ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʝ ʧʣʘʩʪʳ ʢʘʨʙʦʥʘʪʦʚ (ʦʩʠʥʩʢʠʡ ʧʣʘʩʪ ʚ ʥʠʟʘʭ ʫʩʦʣʴʩʢʦʡ ʩʚʠʪʳ, 

ʙʝʣʴʩʢʠʡ ʠ ʙʫʣʘʡʩʢʠʡ ʧʣʘʩʪʳ), ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʝ ʤʝʣʢʠʭ ʧʨʦʩʣʦʝʚ, 

ʩʦʩʪʦʚʣʷʶʱʠʭ ʢʦʤʧʝʪʝʥʪʥʳʡ ʢʘʨʢʘʩ ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʝʨʝʜʘʯʝ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʥʘʣʠʯʠʝ ʤʦʱʥʳʭ ʩʦʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʨʦʜ 

ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʦʥ ʩʨʳʚʘ ʠ 

ʩʢʦʣʴʞʝʥʠʷ. ʅʘʜʩʦʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʬʦʨʤʘʮʠʠ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʢʝʤʙʨʠʷ (ʚʝʨʭʦʣʝʥʩʢʘʷ, ʠʣʛʠʥʩʢʘʷ ʩʚʠʪʳ) ʠ 

ʦʨʜʦʚʠʢʘ (ʫʩʪʴ-ʢʫʪʩʢʘʷ, ʢʨʠʚʦʣʫʮʢʘʷ, ʯʝʨʪʦʚʩʢʘʷ, ʤʘʢʘʨʦʚʩʢʘʷ). 

ʅʘʣʠʯʠʝ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʚ ʦʢʨʘʠʥʥʳʭ ʯʘʩʪʷʭ ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʦʷʚʣʝʥʠʝ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʚʰʠʭ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʨʘʪʦʥʘ ʠ 

ʧʦʜʚʠʞʥʦʡ ʦʙʣʘʩʪʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ 

ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ [ɿʘʤʘʨʘʝʚ ʠ ʜʨ., 1984; 

ʃʦʙʘʥʦʚ, ʉʠʟʳʭ ʠ ʜʨ., 1989; ʉʠʟʳʭ, 2000; ʉʤʝʪʘʥʠʥ, 2000]. 

ʉʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ɹʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʠʤ 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʚʳʤ ʧʦʷʩʦʤ ʠ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʬʨʘʛʤʝʥʪʦʤ ʧʦʩʣʝʜʥʝʛʦ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʩʪʨʦʝʥʠʝʤ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ 

ʥʘʜʚʠʛʦʚʳʭ ʠ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʫʚʷʟʘʪʴ ʠʭ 

ʩ ʟʦʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʨʳʚʘ (ʜʝʪʘʯʤʝʥʪʘ), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʘʣʴʥʳʡ 

ʥʘʜʚʠʛ ʣʠʩʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʝʟ ʯʝʭʣʘ ʨʘʟʜʝʣʷʝʪʩʷ ʜʝʪʘʯʤʝʥʪʦʤ ʥʘ ʜʚʝ ʯʘʩʪʠ - ʘʣʣʦʭʪʦʥ ʠ 

ʘʚʪʦʭʪʦʥ. ɸʣʣʦʭʪʦʥ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʥʘʜʚʠʛʦʚʳʭ ʧʣʘʩʪʠʥ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ ʚ ʝʝ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʠʩʪʝʤʘ ʯʝʰʫʡʯʘʪʳʭ ʚʝʝʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʙʘʟʘʣʴʥʳʤ ʥʘʜʚʠʛʦʤ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʂʦʚʳʢʪʠʥʩʢʦ-ʍʘʥʜʠʥʩʢʘʷ ʟʦʥʘ ʧʦ ʜʘʥʥʳʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʭʚʘʯʝʥʘ ʜʠʩʣʦʢʘʮʠʷʤʠ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ɹʘʡʢʘʣʦ-

ʇʘʪʦʤʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʝʪʘʣʠʟʘʮʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʚʳʷʚʣʝʥʠʝ ʪʠʧʠʯʥʳʭ ʜʣʷ ʘʣʣʦʭʪʦʥʘ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʠʪ ʦʙʦʩʥʦʚʘʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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3. ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

3.1. ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2D ʄʆɻʊ 

(ʤʝʪʦʜ ʦʙʱʝʡ ʛʣʫʙʠʥʥʦʡ ʪʦʯʢʠ) ʧʨʦʰʣʳʭ ʣʝʪ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʙʦʪ 3D ʄʆɻʊ (13.5 ʪʳʩ. ʢʤ
2
), 

ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʷ ʚ ʙʣʠʞʥʝʡ ʟʦʥʝ 

(ɿʉɹ), ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʙʫʨʝʥʠʷ ʙʦʣʝʝ 80 ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʚʳʢʪʠʥʩʢʦʛʦ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʘ ʪʘʢʞʝ ʘʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ 

ʫʯʘʩʪʢʘ ʨʘʙʦʪ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʢʣʘʜʯʘʪʦ-

ʥʘʜʚʠʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʂʦʚʳʢʪʠʥʩʢʦ-ʍʘʥʜʠʥʩʢʦʡ ʟʦʥʳ ʷʚʣʷʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʆɻʊ 2D: ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʧʦ ʦʩʥʦʚʥʳʤ 

ʦʪʨʘʞʘʶʱʠʤ ʛʦʨʠʟʦʥʪʘʤ ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʛʣʫʙʠʥʥʳʝ 

ʨʘʟʨʝʟʳ [Misyurkeeva et all., 2022]. 

ʊʨʝʭʤʝʨʥʘʷ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʜʝʪʘʣʴʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʶʱʝʡ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʫʙ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʝʧʨʝʨʳʚʥʳʝ 

ʧʦʣʷ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜ, ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ 

ʢʦʨʨʝʣʷʮʠʶ ʆɻ, ʚʳʜʝʣʷʪʴ ʠ ʪʨʘʩʩʠʨʦʚʘʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʜʨʫʛʠʝ ʛʨʘʥʠʮʳ 

ʠʟʤʝʥʝʥʠʷ ʨʝʣʴʝʬʘ ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢ ʞʝ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ 3D ʦʙʣʘʜʘʝʪ 

ʥʘʠʙʦʣʴʰʠʤ ʵʬʬʝʢʪʦʤ ʧʦʜʘʚʣʝʥʠʷ ʧʦʤʝʭ, ʣʫʯʰʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ/ʰʫʤ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʤʠʛʨʘʮʠʠ 3D ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʦʝ ʚʦʩʩʦʟʜʘʥʠʝ ʠʩʪʠʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʚ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʩʨʝʜʘʭ 

ɽʩʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʆɻʊ-3D ʧʦʟʚʦʣʷʶʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʢʘʨʪʠʨʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʩʪʢʘ ʢʘʢ ʚ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʨʘʟʨʝʟʝ,ʪʦ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʘ 

ʤʝʪʦʜʦʤ ɿʉɹ, ʚ ʩʚʦʁ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʤʝʪʦʜʦʤ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʨʦʥʠʮʘʝʤʳʭ ʟʦʥ 

ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ [ʇʦʩʧʝʝʚ, 2010; ʉʦʚʨʝʤʝʥʥʘʷ.., 

2018; Buddo et al., 2018, 2019; ʄʠʩʶʨʢʝʝʚʘ, 2013, 2014]. ʆʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʧʦ ʜʘʥʥʳʤ ɿʉɹ ʦʪʨʘʞʘʶʪ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ ʢʘʚʝʨʥʦʚʦ-ʪʨʝʱʠʥʥʳʭ ʤʝʞʩʦʣʝʚʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʠ ʙʫʨʝʥʠʠ ʪʠʧʠʯʥʳ ʛʘʟʦ- ʠ ʨʘʧʦʧʨʦʷʚʣʝʥʠʷ, ʣʠʙʦ ʧʦʛʣʦʱʝʥʠʷ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʢʝ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʫʯʘʩʪʢʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʦʙʱʘʷ ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ʠ ʤʝʪʦʜʳ 

ʝʛʦ ʠʟʫʯʝʥʠʷ ʧʦ ɺ.ɺ. ɻʘʡʜʫʢʫ ʠ ɸ.ɺ. ʇʨʦʢʦʧʴʝʚʫ [1999].  
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3.2. ɸʚʪʦʨʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

3.2.1. ɺʳʜʝʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʦʪʨʘʞʘʶʱʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 

ɺʳʜʝʣʝʥʠʝ ʠ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʘʥʘʣʠʟʝ: ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʫʙʘ, ʢʘʨʪ ʢʦʛʝʨʝʥʪʥʦʩʪʠ. ʊʘʢʞʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʨʝʟʳ.ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʤʦʨʬʦʣʦʛʠʷ) 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚʳʜʝʣʷʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʳ ʠ ʭʘʨʘʢʪʝʨʘ 

ʧʦʚʝʜʝʥʠʷ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʥʘ ʛʣʫʙʠʥʥʳʭ ʨʘʟʨʝʟʘʭ. ɺ ʩʣʫʯʘʝ ʚʩʢʨʳʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʩʢʚʘʞʠʥʦʡ ʫʚʷʟʳʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʩʢʚʘʞʠʥʝ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ. 

ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʧʦʚʝʜʝʥʠʷ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩʚʦʜʠʣʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

¶ ɿʦʥʳ ʨʘʟʨʳʚʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʈʠʩ. 3.1 ï ɸ). ʂʘʨʪʠʨʫʶʪʩʷ ʢʘʢ ʟʦʥʳ 

ʨʘʟʨʳʚʦʚ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʪʘʢ ʠ ʧʦʪʝʨʷ ʠʭ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ.  ʇʨʠ ʵʪʦʤ ʚʘʨʴʠʨʦʚʘʥʠʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʵʪʠʭ ʟʦʥ ʟʘʚʠʩʠʪ ʦʪ ʨʘʥʛʘ ʠ ʤʘʩʰʪʘʙʘ 

ʨʘʟʣʦʤʦʚ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ ʟʦʥ ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʨʦʙʣʝʥʠʷ ʛʦʨʥʳʭ, ʧʨʠʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤ 

ʤʘʢʨʦʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʜʨʫʛʠʭ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  

¶ ʅʘʣʠʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʈʠʩ. 3.1 ï ɹ) 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʭ ʠ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʨʘʟʨʝʰʝʥʥʦʩʪʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. 

¶ ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʈʠʩ. 3.1 ï ɺ). ʕʪʦʪ ʢʨʠʪʝʨʠʡ 

ʦʙʫʩʣʦʚʣʝʥ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʝʢʪʦʨʘʤ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʨʘʟʣʦʤʦʚ ʬʨʘʛʤʝʥʪʦʚ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʦ-ʧʨʦʯʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ, ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ, ʪʘʢ ʢʘʢ 

ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʛʣʘʞʠʚʘʥʠʝ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ. 

 

ʈʠʩ. 3.1 ʇʨʠʤʝʨʳ: ɸ ï ʨʘʟʨʳʚʘ ʢʦʨʨʝʣʷʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ; ɹ ï ʩʤʝʱʝʥʠʷ 

ʛʦʨʠʟʦʥʪʦʚ ʚʜʦʣʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ; ɺ ï ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚ ʥʘʢʣʦʥʘ. 

ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʤʘʩʰʪʘʙ 1:5). 
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ʊʘʢʞʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ (ʚʦʣʥʦʚʘʷ 

ʢʘʨʪʠʥʘ). 

¶ ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʟʦʥʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ. 

ʃʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʘʞʸʥʥʳʭ ʚʦʣʥ ʧʦ 

ʣʘʪʝʨʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ; 

ʕʪʦʪ ʧʨʠʟʥʘʢ, ʢʘʢ ʠ ʟʦʥʘ ʨʘʟʨʳʚʘ ʢʦʨʨʝʣʷʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥ 

ʥʘʨʫʰʝʥʠʝʤ ʩʧʣʦʰʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʟʦʥʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʭʘʨʘʢʪʝʨ ʘʤʧʣʠʪʫʜ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦʪ ʧʨʠʟʥʘʢ ʧʨʦʷʚʣʷʝʪʩʷ, ʢʘʢ 

ʦʩʣʘʙʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʦʪʨʘʞʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʈʠʩ. 3.2 ʇʨʠʤʝʨ ʘʥʦʤʘʣʠʡ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʘʞʸʥʥʳʭ ʚʦʣʥ 

ʧʦ ʣʘʪʝʨʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ, ʟʦʥ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʟʦʥʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ, ʦʙʣʘʜʘʶʱʠʝ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʜʠʩʧʝʨʩʥʦʩʪʴʶ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʣʦʠʩʪʦʩʪʴʶ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩʪʨʦʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʟʦʥʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʪʨʘʩʩʠʨʦʚʘʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʦʪʨʘʞʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ, ʦʥʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʦʩʚʝʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ. 

¶ ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ (ʚʧʣʦʪʴ ʜʦ ʧʦʪʝʨʠ) ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʟʘʧʠʩʠ (ʢʘʨʪʳ ʢʦʛʝʨʝʥʪʥʦʩʪʠ).  
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ʉʨʝʜʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ, ʢʦʛʝʨʝʥʪʥʦʩʪʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʂʦʛʝʨʝʥʪʥʦʩʪʴ ʦʪʨʘʞʘʝʪ 

ʢʘʯʝʩʪʚʦ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʪʨʘʞʝʥʠʡ ʠ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʘʜʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʩʠʛʥʘʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ɼʘʥʥʳʡ ʘʪʨʠʙʫʪ 

ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʘʥʦʤʘʣʠʡ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʚ ʟʦʥʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʥʘʨʫʰʝʥʥʦʩʪʠ. ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʨʠʟʥʘʢʦʚ ʥʘʣʠʯʠʷ ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ. ʇʘʨʘʤʝʪʨ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʞʠʚʘʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʦʙʲʝʤʝ ʨʝʟʝʨʚʫʘʨʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʠʥʪʝʨʚʘʣʘʭ ʢʘʨʙʦʥʘʪʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ-ʢʦʣʣʝʢʪʦʨʦʚ. 

 

 

ʈʠʩ. 3.3 ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʢʦʛʝʨʝʥʪʥʦʩʪʠ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ; 2 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʨʘ; 3 ï ʩʢʚʘʞʠʥʳ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ. 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʥʘ ʧʨʝʜʤʝʪ 

ʚʳ̫ʚʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʟʦʥ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʠʭ 

ʧʨʦʷʚʣʝʥʠʷ ʩʚʷʟʘʥʳ ʥʝ ʩ ʘʙʩʦʣʶʪʥʳʤ ʫʨʦʚʥʝʤ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʩʦ 

ʩʪʝʧʝʥʴʶ ʠʭ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʪʝʨʚʘʣʘʭ ʨʘʟʨʝʟʘ. 

ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʪʨʘʢʪʦʚʢʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʩʢʣʘʜʯʘʪʳʭ ʩʪʫʨʢʪʫʨ, ʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɼʘʥʥʳʝ 3D ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʥʘʙʣʶʜʘʝʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʘʟʨʝʟʘʭ ʢʫʙʘ, ʥʦ ʠ ʚ ʦʙʲʝʤʝ, 
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ʧʝʨʝʭʦʜʷ ʦʪ ʨʘʟʨʝʟʘ ʢ ʨʘʟʨʝʟʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʩʣʝʞʠʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʩʢʣʘʜʯʘʪʫʶ ʬʦʨʤʫ ʚ ʣʶʙʦʡ ʪʨʘʩʩʠʨʦʚʢʝ ʧʨʦʬʠʣʷ ʠʣʠ ʚʝʝʨʘ ʧʨʦʬʠʣʝʡ ʧʦʜʦʙʥʦ ʤʥʦʛʦʣʫʯʝʚʦʤʫ 

ɺʉʇ, ʥʦ ʩ ʧʦʩʪʦʷʥʥʦʡ ʢʨʘʪʥʦʩʪʴʶ ʘ ʦʙ̡ʝʤʝ ʪʦʣʱʠ. 

3.2.2. ʈʘʩʰʠʬʨʦʚʢʘ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʋʯʠʪʳʚʘʷ ʤʘʩʰʪʘʙ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʥʝʝ 

ʧʣʠʢʘʪʠʚʥʦ-ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʬʦʨʤ, ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʨʝʟʦʚ, ʚ ʨʘʙʦʪʝ ʯʘʩʪʦ  ʠʩʧʦʣʴʟʦʚʘʥ 

ʤʘʩʰʪʘʙ 1:5. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʨʝʟʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ 

ʚʝʜʝʪ ʢ ʠʩʢʘʞʝʥʠʶ (ʫʚʝʣʠʯʝʥʠʶ) ʫʛʣʦʚ ʥʘʢʣʦʥʘ ʩʣʦʝʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʥʘ ʨʘʟʨʝʟʝ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʠ ʢ ʠʩʢʘʞʝʥʠʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʦʵʪʦʤʫ, ʚʩʝ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʳ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʦʚ 1:1, ʯʪʦ ʜʘʝʪ ʧʦʥʷʪʴ ʨʝʘʣʴʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʥʘ ʛʣʫʙʠʥʫ, 

ʘ ʪʘʢʞʝ ʨʝʘʣʴʥʳʝ ʥʘʢʣʦʥʳ ʚʳʜʝʣʷʝʤʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʫʞʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʤʝʱʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʤʢʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʤʘʩʰʪʘʙ 1:5. 

ʇʨʠ ʨʘʩʰʠʬʨʦʚʢʝ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʟʨʝʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʠʟʫʯʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʧʦʷʩʦʚ ʧʦ ʜʘʥʥʳʤ ɺ.ɺ. ɻʘʡʜʫʢʘ ʠ ɸ.ɺ. ʇʨʦʢʦʧʴʝʚʘ [1999; 

2004]. 

ʅʘʜʚʠʛʦʚʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʠʠ ʯʝʰʫʡ (ʧʣʘʩʪʠʥ). ʏʝʰʫʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩʦʩʪʦʷʪ 

ʠʟ ʯʝʰʫʡ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʧʦʨʷʜʢʘ ʠ ʪ.ʜ. ʂʘʞʜʘʷ ʯʝʰʫʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʤ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦʜʩʪʠʣʘʶʱʠʤ ʠʣʠ ʚʝʜʫʱʠʤ, ʠ ʪʳʣʦʚʳʤ, ʠʣʠ ʚʝʜʦʤʳʤ, ʥʘʜʚʠʛʘʤʠ. 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʜʚʠʛʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʪʫʧʝʥʯʘʪʘʷ ʪʨʘʝʢʪʦʨʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʜʝʣʷʶʪʩʷ ʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʥʘʜʚʠʛʘ, ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʝ 

ʩʣʦʠʩʪʦʩʪʠ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʣʘʥʮʝʚʘʪʦʩʪʠ, ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʝ ʫʯʘʩʪʢʠ ʥʘʜʚʠʛʦʚ ï 

ʨʘʤʧʳ, ʩʝʢʫʱʠʝ ʩʣʦʠʩʪʦʩʪʴ ʠʣʠ ʩʣʘʥʮʝʚʘʪʦʩʪʴè [ɻʘʡʜʫʢ, ʇʨʦʢʦʧʴʝʚ, 1999]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʜʚʠʛʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʣʠʢʘʪʠʚʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ:1) ʩʢʣʘʜʢʠ 

ʩʨʳʚʘ 2) ʩʢʣʘʜʢʠ ʧʨʦʜʦʣʞʝʥʠʷ ʥʘʜʚʠʛʘ (ʚʟʙʨʦʩʦ-ʩʢʣʘʜʢʠ) 3) ʩʢʣʘʜʢʠ ʠʟʛʠʙʘ-ʥʘʜʚʠʛʘ 

(ʨʘʤʧʦʚʳʝ ʩʢʣʘʜʢʠ). ɺ çʯʠʩʪʦʤè ʚʠʜʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʢʣʘʜʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ʆʥʠ ʣʠʙʦ 

ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʜʚʠʛʦʚ, ʣʠʙʦ ʦʙʨʘʟʫʶʪ ʩʦʚʤʝʩʪʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ.  ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʬʦʨʤ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʢʦʤʙʠʥʘʮʠʶ ʵʪʠʭ 

ʪʨʝʭ ʪʠʧʦʚ. ʀʭ ʨʘʟʤʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ï ʦʪ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʢʠʣʦʤʝʪʨʦʚ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʩʪʨʫʢʪʫʨ ʠ ʘʤʧʣʠʪʫʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʢʘʨʙʦʥʘʪʥʦʛʦ ʚʝʥʜʘ ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʘʟʨʝʟʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ɼʘʣʴʩʪʨʝʤʦʤ 

[Dahlstrom, 1969], ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ. ɻʘʡʜʫʢʘ, ɺ.ʖ. ʌʨʠʜʦʚʩʢʦʛʦ, ɸ.ɺ. ʇʨʦʢʦʧʴʝʚʘ [1999, 

2004]. 
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ʅʘ ʈʠʩ. 3.5 ʧʦʢʘʟʘʥ ʘʣʛʦʨʠʪʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-

ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ ʥʘ ʦʩʥʦʚʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ (ʈʠʩ. 3.5).  

 

ʈʠʩ. 3.4 ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʤʘʩʰʪʘʙʘʭ 1:5 ʠ 1:1. 
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ʈʠʩ. 3.5 ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʳʭ ʟʦʥ ʥʘ ʦʩʥʦʚʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʚ ʤʘʩʰʪʘʙʘʭ 1:5 ʠ 1:1. I ï ʠʩʭʦʜʥʳʡ 

ʨʘʟʨʝʟ; II ï III  ʜʝʪʘʣʠʟʘʮʠʷ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ (IV) ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʪʠʧʘʤʠ ʜʠʟʲʶʥʢʪʠʚʥʦ-ʧʣʠʢʘʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ; IV ï ʠʪʦʛʦʚʳʡ ʨʘʟʨʝʟ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʱʝʥʠʷ; 2 ï ʪʨʘʩʩʠʨʦʚʢʘ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ. 














































































































































