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ɺɺɽɼɽʅʀɽ 

ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

  ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ 

ʣʠʪʦʩʬʝʨʳ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʧʘʣʝʦ- ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʘʨʘʤʝʪʨʳ ʵʤʧʠʨʠʯʝʩʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ (ʪʘʢʠʝ ʢʘʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʣʝ 

ʩʠʣʳ ʪʷʞʝʩʪʠ, ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʧʨʫʛʠʭ ʚʦʣʥ, ʪʝʤʧʝʨʘʪʫʨʘ). ʇʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʩʦʩʪʦʷʥʠʝʤ ʠʟʫʯʘʝʤʦʡ ʩʨʝʜʳ (ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ).  ɺʳʷʚʣʝʥʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʦʩʢʦʣʴʢʫ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʥʘʣʠʯʠʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʧʫʪʝʡ ʠʭ ʧʝʨʝʪʦʢʘ, ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʨʘʙʦʪ [ʇʘʫʞʝʪʩʢʠʝ é, 1965; ɸʚʝʨʴʝʚ, 1966; ɹʝʣʦʫʩʦʚ, 1978; 

ɼʦʣʛʦʞʠʚʫʱʠʡ é, 1980; ʉʪʨʫʢʪʫʨʘ é, 1993; ʠ ʜʨ.]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʦʙʱʘʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʨʘʡʦʥʘ ʠ ʵʚʦʣʶʮʠʷ ʚʫʣʢʘʥʠʟʤʘ ʠ ʠʥʪʨʫʟʠʚʥʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ, ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ ï ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʝʝ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʨʫʧʥʦʡ ʇʘʫʞʝʪʩʢʦʡ 

ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʢ ʟʘʧʘʜʥʦʤʫ ʩʢʣʦʥʫ ʨʝʟʫʨʛʝʥʪʥʦʛʦ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ ʂʘʤʙʘʣʴʥʳʡ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ ʠ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʥʠʤ 
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ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ: ʥʠʞʥʠʡ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʘʛʣʦʤʝʨʘʪʦʚʳʤʠ 

ʪʫʬʘʤʠ ʘʣʥʝʡʩʢʦʡ ʩʝʨʠʠ; ʚʝʨʭʥʠʡ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚ ʪʫʬʘʭ ʥʠʞʥʝ- 

ʠ ʩʨʝʜʥʝʧʘʫʞʝʪʩʢʦʡ ʧʦʜʩʚʠʪ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ 

ʧʣʦʱʘʜʠ ʧʦʨʦʜ, ʠʛʨʘʶʱʠʭ ʨʦʣʴ ʚʦʜʦʫʧʦʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ: ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ 

ʧʝʩʯʘʥʠʢʦʚ ʘʥʘʚʛʘʡʩʢʦʡ ʩʝʨʠʠ (ʦʩʥʦʚʘʥʠʝ ʨʘʟʨʝʟʘ), ʛʦʣʳʛʠʥʩʢʠʭ ʠʛʥʠʤʙʨʠʪʦʚ (ʚʝʨʭʥʠʡ 

ʚʦʜʦʫʧʦʨ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʠʜʨʦʪʝʨʤ ʠ ʥʠʞʥʠʡ ï ʜʣʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʦʪʦʢʘ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ), ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʭ ʪʫʬʬʠʪʦʚ ʠ ʪʫʬʦʚ ʚʝʨʭʥʝʧʘʫʞʝʪʩʢʦʡ 

ʧʦʜʩʚʠʪʳ. ʇʦʩʣʝʜʥʠʝ ʧʦʨʦʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʣʦʱʘʜʠ ʩʠʩʪʝʤʳ ʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʮʝʣʦʤ ʠ ʩʣʫʞʘʪ ʚʝʨʭʥʠʤ ʚʦʜʦʫʧʦʨʦʤ ʠ ʪʝʧʣʦʚʳʤ ʵʢʨʘʥʦʤ 

ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʠʭ ʦʩʦʙʳʭ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʘʨʛʠʣʣʠʟʘʮʠʠ ʧʦʨʦʜ, ʫʩʠʣʠʚʘʶʱʠʭ 

ʵʪʠ ʩʚʦʡʩʪʚʘ. ɺ ʮʝʣʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 1960-80-ʭ ʛʦʜʘʭ 

ʧʦʢʘʟʘʥʦ ʦʙʱʝʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʝʝ 

ʣʦʢʘʣʠʟʘʮʠʷ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ 

ʟʘʧʘʜʥʦʤʫ ʩʢʣʦʥʫ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ ʂʘʤʙʘʣʴʥʳʡ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ [ʇʘʫʞʝʪʩʢʠʝ ..., 1965; 

ɸʚʝʨʴʝʚ, 1966]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ ʷʚʣʷʶʪʩʷ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ ʂʘʤʙʘʣʴʥʳʡ, ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʧʦ ʜʚʫʤ 

ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥʪʘʤ ʩʪʝʢʘʶʪ ʩ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʭʨʝʙʪʘ ʂʘʤʙʘʣʴʥʳʡ 

ʠ ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʦʙʨʘʟʫʷ 

ʦʜʥʦʠʤʝʥʥʫʶ ʛʠʜʨʦʪʝʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʡ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 10 ʪʳʩ. 

ʣʝʪ [ʅʘʙʦʢʦ, 1980]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʘʚʝʜʝʥʥʳʤ, ʪ.ʝ. ʦʥ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʝʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ [ɸʚʝʨʴʝʚ, 1966; ʇʘʫʞʝʪʩʢʠʝ é, 1965; ʉʫʛʨʦʙʦʚ, 1979]. 
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ʕʪʘ ʛʠʧʦʪʝʟʘ ʫʞʝ ʚʥʘʯʘʣʝ 1980-ʭ ʛʛ. ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʦʤʥʝʥʠʶ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ɺ.ɸ. ɺʦʨʦʥʢʦʚʳʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʣ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʇʘʫʞʝʪʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦ ʩʪʦʨʦʥʳ ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʤʘʩʩʠʚʘ [ɺʦʨʦʥʢʦʚ, 1983; ɺʦʨʦʥʢʦʚ, 1985]. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʢʦʧʣʝʥʥʳʭ ʢ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ, 

ʥʘʟʚʘʥʥʘʷ ɺ.ɸ. ɺʦʨʦʥʢʦʚʳʤ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʦʡ [ɺʦʨʦʥʢʦʚ ..., 1985]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ 1970-80-ʭ ʛʦʜʘʭ ʠ ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ 

ʧʦʷʚʠʣʠʩʴ ʜʦʩʪʘʪʦʯʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʩʝʨʴʝʟʥʦʡ ʢʨʠʪʠʢʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʥʝʝ ʤʦʜʝʣʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʧʦʜʥʷʪʳʭ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʚʥʫʪʨʠ ʠ ʧʦ ʛʨʘʥʠʮʘʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʲʝʤ ʛʠʜʨʦʪʝʨʤ ʢ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʩʤʝʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʛʣʫʙʠʥʥʳʤʠ 

[ʉʪʨʫʢʪʫʨʘ é, 1993]. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʨʘʟʛʨʫʟʢʘ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʥʘ ʪʝʨʤʘʣʴʥʳʭ 

ʧʦʣʷʭ ʠ ʧʝʨʝʪʦʢ ʛʠʜʨʦʪʝʨʤ ʠʟ ʥʠʞʥʝʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʚʝʨʭʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤ ʣʠʥʝʡʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ [ɹʝʣʦʫʩʦʚ ʠ ʜʨ., 

1976]. ʅ.ʉ. ɾʘʪʥʫʝʚ ʩ ʢʦʣʣʝʛʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʥʫʪʨʠ ʠ ʧʦ ʛʨʘʥʠʮʘʤ ʧʨʠʧʦʜʥʷʪʳʭ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʣʠʩʴ ʤʦʱʥʳʝ ʟʦʥʳ ʢʠʧʝʥʠʷ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʤʝʰʝʥʠʷ ʚʦʩʭʦʜʷʱʠʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʛʠʜʨʦʪʝʨʤ ʩ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʚʦʜʘʤʠ. ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ 

ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʚ ʩʪʨʫʢʪʫʨʝ ʵʪʠʭ ʙʣʦʢʦʚ [ɾʘʪʥʫʝʚ ʠ ʜʨ., 1996]. ʇʦ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʳʝ ʚʦʜʳ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʧʨʠʧʦʜʥʷʪʳʭ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʙʣʦʢʘʭ, ʦʙʦʛʘʱʝʥʳ ʣʝʛʢʠʤ ʠʟʦʪʦʧʦʤ ʩʪʨʦʥʮʠʷ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Au, Ag, Hg, ʨʝʜʢʠʭ ʱʝʣʦʯʥʳʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

[ʉʘʥʜʠʤʠʨʦʚʘ, 1993]. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʥʘʣʠʯʠʷ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʠ ʟʦʥ ʜʝʬʦʨʤʘʮʠʡ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʛʣʫʙʠʥʝ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʨʫʢʪʫʨʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʅʝ ʤʝʥʝʝ ʩʝʨʴʝʟʥʳʤ ʘʨʛʫʤʝʥʪʦʤ 

ʚ ʧʦʣʴʟʫ ʧʝʨʝʩʤʦʪʨʘ ʥʘʯʘʣʴʥʦʡ (ʠ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ) ʛʠʧʦʪʝʟʳ ʦʙ 

ʠʩʪʦʯʥʠʢʝ ʪʝʧʣʘ ʚ ʥʝʜʨʘʭ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ (ʦʪ ʚʪʦʨʠʯʥʳʭ ʢʚʘʨʮʠʪʦʚ ʠ ʧʨʦʧʠʣʠʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʬʘʮʠʡ ʢ ʘʨʛʠʣʣʠʟʠʪʘʤ), ʦʪʨʘʞʘʶʱʝʡ ʜʣʠʪʝʣʴʥʦʝ (ʤʠʣʣʠʦʥʳ ʠʣʠ ʩʦʪʥʠ ʪʳʩʷʯ 

ʣʝʪ) ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʝʝ ʧʘʣʝʦʵʪʘʧ [ʂʦʨʦʙʦʚ ʠ 

ʜʨ., 1993; ʂʦʨʦʙʦʚ, 1994]. ʊʘʢʦʝ ʨʘʟʚʠʪʠʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʫʧʥʳʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠ ʦʩʪʳʚʘʶʱʠʭ ʠʥʪʨʫʟʠʡ ʚ ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʡ 

ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʪʨʫʢʪʫʨʝ ʩʘʤʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ.  

ɹʳʣʠ ʧʦʧʳʪʢʠ ʧʦʩʪʨʦʠʪʴ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʇʘʫʞʝʪʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʘʢ, ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 1:50 000 ʠ ʧʣʦʱʘʜʥʳʭ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʤʘʩʰʪʘʙʘ 1: 10 000 ʚʳʷʚʣʝʥʳ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ȹZ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʮʠʨʢʫʣʠʨʫʶʪ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ 

[ɿʘʡʮʝʚ, 1970]. ʊʘʢʠʝ ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ ʦʢʦʥʪʫʨʠʚʘʶʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ ʧʦʨʦʜ. ʀʟʦʤʝʪʨʠʯʥʳʝ ʘʥʦʤʘʣʠʠ ȹȻ 

ʪʷʛʦʪʝʶʪ ʢ ʟʦʥʘʤ ʨʘʟʛʨʫʟʢʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʠʟʚʝʩʪʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ: 

ɺʦʩʪʦʯʥʦ-, ɺʝʨʭʥʝ-, ʖʞʥʦ- ʠ ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʠʭ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʜʦ ʥʘʯʘʣʘ 

ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ çʪʝʧʣʳʭ ʧʦʯʚè ʚ ʜʦʣʠʥʝ ʨ. ʇʘʫʞʝʪʢʘ. ʅʝʢʦʪʦʨʳʝ ʠʟʦʤʝʪʨʠʯʥʳʝ 

ʘʥʦʤʘʣʠʠ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʘʥʦʤʘʣʠʠ ʤʦʛʫʪ 

ʬʠʢʩʠʨʦʚʘʪʴ ʦʙʣʘʩʪʠ ʩʢʨʳʪʦʡ ʨʘʟʛʨʫʟʢʠ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʠʣʠ ʟʦʥʳ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʥʘ 

ʥʝʢʦʪʦʨʦʡ (ʨʘʟʣʠʯʥʦʡ) ʛʣʫʙʠʥʝ, ʘ ʪʘʢʞʝ ʟʦʥʳ ʩʫʣʴʬʠʜʠʟʘʮʠʠ ʠ ʦʢʚʘʨʮʝʚʘʥʠʷ ʧʦʨʦʜ. ɺʩʝ 
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ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʩʣʦʞʥʦʤ ʩʪʨʦʝʥʠʠ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʜʝʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʫʯʘʩʪʢʘʭ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʪ.ʝ. ʨʘʟʙʫʨʝʥʥʳʭ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʢʚʘʞʠʥ. 

ʆʪʤʝʯʝʥʥʦʝ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʦʜʥʦʠʤʝʥʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʦʢʦʪʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʥʳʭ 

ʤʝʪʦʜʠʢ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ.  

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʚ ʨʘʡʦʥʝ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʟʜʘʥʠʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʦʥ ʨʘʟʛʨʫʟʢʠ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʚ ʧʨʝʜʝʣʘʭ 

ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʇʘʫʞʝʪʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ 

ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ. 

2. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʣʦʱʘʜʠ ʇʘʫʞʝʪʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ: ʩʠʩʪʝʤʳ ʙʣʦʢʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʚʦʜʥʦʝ ʠ ʪʝʧʣʦʚʦʝ ʧʠʪʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 

ʟʦʥ ʢʠʧʝʥʠʷ ʧʝʨʝʛʨʝʪʦʛʦ ʬʣʶʠʜʘ ʠ ʣʦʢʘʣʴʥʳʭ ʟʦʥ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʦʚ; 

ʫʯʘʩʪʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ.  
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3. ʉʦʟʜʘʥʠʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʤʦʜʝʣʝʡ) ʟʦʥ ʧʠʪʘʥʠʷ ʠ ʮʠʨʢʫʣʷʮʠʠ 

ʛʠʜʨʦʪʝʨʤ ʚ ʧʨʝʜʝʣʘʭ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. 

 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ  

 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ 2007 ʧʦ 2020 ʛʛ. ʠ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

- ʠʟʫʯʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʇʘʫʞʝʪʩʢʦʤʫ ʛʝʦʪʝʨʤʘʣʴʥʦʤʫ ʨʘʡʦʥʫ ʠ ʛʁʫ 

ʂʘʤʯʘʪʢʠ; 

- ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʩʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʠ ʥʘ ʝʛʦ ʪʝʨʤʘʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ 

(ʜʝʪʘʣʴʥʳʝ ʨʘʙʦʪʳ). ɺʚʠʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʪ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʥʷʣ ʙʦʣʴʫh  ʁʯʘʩʪʴ ʚʨʝʤʝʥʠ; 

- ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʤʝʪʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʭ 

ʫʚʷʟʢʘ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʤʘʪʝʨʠʘʣʘʤʠ;  

- ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʩʪʨʦʝʥʠʷ ʫʯʘʩʪʢʦʚ (ʦʙʣʘʩʪʠ ʢʨʫʧʥʳʭ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ) ʠ ʚʩʝʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʩʝʛʦ ʠʤʝʶʱʝʛʦʩʷ 

ʤʘʪʝʨʠʘʣʘ.  

 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

  ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʤʝʪʦʜʘʤʠ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ, 

ʛʨʘʚʠʨʘʟʚʝʜʢʠ, ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʪʝʨʤʦʤʝʪʨʠʠ ʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ. 

ʕʣʝʢʪʨʦʨʘʟʚʝʜʢʘ ʚʢʣʶʯʘʣʘ: ʚʝʨʪʠʢʘʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ɺʕɿ), ʠʟʤʝʨʝʥʠʷ 

ʤʝʪʦʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ɽʇ), ʘʫʜʠʦ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʝ (ɸʄʊɿ) ʠ 

ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ʄʊɿ). ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
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ʩʦʚʨʝʤʝʥʥʳʡ ʘʧʧʘʨʘʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

(ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʦ ʚ ɻʣʘʚʝ 2). ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʜʠʩʩʝʨʪʘʥʪʘ. ɺʳʩʦʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʭʦʨʦʰʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʆʧʨʝʜʝʣʝʥʦ ʩʪʨʦʝʥʠʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʟʦʥʳ ʨʘʟʛʨʫʟʢʠ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʚ ʨʘʡʦʥʝ 

ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ 

ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʠʩʪʦ-ʙʣʦʢʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʩʪʨʫʢʪʫʨʳ. ɺʳʜʝʣʝʥʦ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʝ ʪʝʣʦ ʩʨʝʜʥʝʛʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʘʧʠʢʘʣʴʥʳʝ 

ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦʜʲʝʤ ʛʣʫʙʠʥʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

2. ʉʪʨʫʢʪʫʨʘ ʟʦʥ ʮʠʨʢʫʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʦʜ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ-ʟʦʥʘʣʴʥʳʤ 

ʩʪʨʦʝʥʠʝʤ ʧʨʠʧʦʜʥʷʪʦʛʦ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʢʘʢ ʧʝʨʚʠʯʥʳʭ (ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ), ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʦʥ ʨʘʟʛʨʫʟʢʠ ʚʦʩʭʦʜʷʱʠʭ 

ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʥʘ ʇʘʫʞʝʪʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

3. ʆʧʨʝʜʝʣʝʥ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʚʦʛʦ ʧʠʪʘʥʠʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʊʝʧʣʦ ʧʦʩʪʫʧʘʝʪ ʠʟ ʥʝʜʨ ʂʘʤʙʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦ ʛʦʨʠʟʦʥʪʫ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʦʨʦʜ, ʚʳʜʝʣʝʥʥʦʤʫ ʤʝʞʜʫ ʪʝʨʨʠʛʝʥʥʳʤ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ 

ʬʫʥʜʘʤʝʥʪʘʤʠ. ɺʳʩʪʫʧʳ ʬʫʥʜʘʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʡʦʥʝ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 
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ʂʦʣʴʮʝʚʳʝ ʧʨʠʧʦʜʥʷʪʳʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʙʣʦʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʛʨʫʟʢʫ 

ʧʘʨʦʛʠʜʨʦʪʝʨʤ, ʩʚʷʟʳʚʘ ̫ʛʣʫʙʠʥʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʩ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʦʥʦʩʥʳʤʠ 

ʛʦʨʠʟʦʥʪʘʤʠ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ   

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʇʘʫʞʝʪʩʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʝ ʧʦʟʚʦʣʠʣʠ ʨʝʰʠʪʴ ʤʥʦʛʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ: ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʪʝʧʣʘ ʠ ʛʣʫʙʠʥʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʦ ʩʪʨʫʢʪʫʨʝ 

ʧʦʜʚʦʜʷʱʠʭ ʢʘʥʘʣʦʚ ʜʣʷ ʧʘʨʦʛʠʜʨʦʪʝʨʤ, ʩʪʨʦʝʥʠʠ ʟʦʥ ʩʤʝʰʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʠ 

ʤʝʪʝʦʨʥʳʭ ʚʦʜ ʠ ʟʦʥ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʦʚ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʟʦʥ ʨʘʟʛʨʫʟʢʠ 

ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʚ 1960-70-ʳʭ ʛʛ. ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ 

ʚʦʜ ʧʦ ʜʚʫʤ ʧʦʣʦʛʦʧʘʜʘʶʱʠʤ ʛʦʨʠʟʦʥʪʘʤ ʩʦ ʩʪʦʨʦʥʳ ʂʘʤʙʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʭʨʝʙʪʘ [ɸʚʝʨʴʝʚ, 1961, 1966; ɹʝʣʦʫʩʦʚ, 1976; ʉʫʛʨʦʙʦʚ, 1991; ʠ ʜʨ.] ʤʦʞʝʪ ʙʳʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʝʥʘ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʩʪʨʦʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

[ʉʪʨʫʢʪʫʨʘ é, 1993; ʈʳʯʘʛʦʚ, 2003]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ:  

1) ʦʧʨʝʜʝʣʝʥʳ ʩʪʨʦʝʥʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʥ ʨʘʟʛʨʫʟʢʠ 

ʧʘʨʦʛʠʜʨʦʪʝʨʤ;  

2) ʚʳʜʝʣʝʥʘ ʩʠʩʪʝʤʘ ʙʣʦʢʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʨʘʟʛʨʫʟʢʫ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʚ 

ʩʪʨʫʢʪʫʨʝ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ;  
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3) ʦʧʨʝʜʝʣʝʥ ʛʣʫʙʠʥʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ;  

4) ʨʝʰʝʥ ʨʷʜ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʠʤʝʶʱʠʭ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ 

ʜʨʫʛʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ 

ɹʫʜʫʯʠ ʧʦʩʪʦʷʥʥʳʤ ʥʘʯʘʣʴʥʠʢʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʪʨʷʜʘ 

ʖʞʥʦʢʘʤʯʘʪʩʢʦ-ʂʫʨʠʣʴʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʀɺʠʉ ɼɺʆ ʈɸʅ, ʜʠʩʩʝʨʪʘʥʪ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʚʦʚʘʣ ʚ ʧʦʩʪʘʥʦʚʢʝ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤ,r ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʝʞʝʛʦʜʥʳʭ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ɸʚʪʦʨʦʤ 

ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ:  

1) ʩʙʦʨ ʠ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʟʫʯʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʇʘʫʞʝʪʩʢʦʛʦ (ʇʘʫʞʝʪʩʢʦ-ʂʘʤʙʘʣʴʥʦ-ʂʦʰʝʣʝʚʩʢʦʛʦ) ʨʘʡʦʥʘ ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨ. ʜʘʥʥʳʭ 

ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʤʠʨʘ ï ʩ ʮʝʣʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʘʫʞʝʪʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʙʣʠʟʢʠʤʠ ʧʦ ʩʪʨʦʝʥʠʶ ʚʦʜʦʜʦʤʠʥʠʨʫʶʱʠʤʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ; 

2) ʧʨʦʚʝʜʝʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʤʝʪʦʜʘʤʠ ɺʕɿ ʠ ɽʇ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ʚ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʚʩʝʭ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʘ, ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʘ, 

ʛʨʘʚʠʨʘʟʚʝʜʢʘ, ʪʝʨʤʦʨʘʟʚʝʜʢʘ, ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ); 
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3) ʢʦʤʧʣʝʢʩʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ: ʨʘʩʯʝʪ ʠ ʧʦʩʪʨʦʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʤʦʜʝʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

4) ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʟʦʥ 

ʨʘʟʛʨʫʟʢʠ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʦʜʥʦʠʤʝʥʥʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ.  

 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʨʤʦʧʨʦʚʦʜʷʱʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʪʚʝʪʠʪʴ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʚʦʧʨʦʩ ʚ ʦʙʩʫʞʜʘʝʤʦʡ ʧʨʦʙʣʝʤʝ ï 

ʦ ʧʨʠʨʦʜʝ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʦʩʪʳʚʘʥʠʝʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʫʯʘʩʪʢʘʭ - ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʝʱʝ ʚ ʨʘʙʦʪʝ 

[ʉʪʨʫʢʪʫʨʘ é, 1993]. ʊʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʢʨʘʱʝʥʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʝʨʚʦʛʦ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʉʝʚʝʨʥʦʛʦ) ʫʯʘʩʪʢʘ, ʦʪʙʦʨ ʪʝʧʣʘ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ ɻʝʦʕʉ ʧʨʦʠʩʭʦʜʠʪ 

ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ, ʚʚʝʜʝʥʥʦʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1980-ʭ ʛʛ., ʖʞʥʦʤ ʫʯʘʩʪʢʝ. ʇʦ 

ʟʘʢʣʶʯʝʥʠʷʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆɸʆ çʂʘʤʯʘʪʩʢʙʫʨʛʝʦʪʝʨʤʠʷè (ʫʩʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʛʣʘʚʥʦʛʦ 

ʛʝʦʣʦʛʘ ʃ.ɸ. ɺʦʨʦʞʝʡʢʠʥʦʡ) ʥʘʟʨʝʣʘ ʥʘʩʪʦʷʪʝʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʫʨʝʥʠʷ ʥʦʚʳʭ 

ʩʢʚʘʞʠʥ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ. ɺʳʙʦʨ ʪʦʯʝʢ ʟʘʣʦʞʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʢʚʘʞʠʥ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʣʦʱʘʜʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʪʦʯʥʝʥʠʷ ʝʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʩʪʨʦʝʥʠʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʘ ʚ ʧʨʘʢʪʠʢʝ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ. 
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ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ (ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ) ʨʘʩʯʝʪʦʚ ʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʚʳʚʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʘʙʦʪʝ, 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʢʘʢ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʠ ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩ ʠʤʝʶʱʝʡʩʷ ʜʝʪʘʣʴʥʦʡ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʨʘʡʦʥʫ. 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʫʩʪʥʳʭ 

ʜʦʢʣʘʜʦʚ ʥʘ 10 ʨʦʩʩʠʡʩʢʠʭ ʠ 2 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ɼʥʶ ʚʫʣʢʘʥʦʣʦʛʘ (ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 2016, 2017, 

2019); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʨʦʝʥʠʝ ʣʠʪʦʩʬʝʨʳ ʠ ʛʝʦʜʠʥʘʤʠʢʘè (ʛ. 

ʀʨʢʫʪʩʢ, 2017); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʉʠʙʠʨʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ (ʩ ʫʯʘʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ) (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, 2014, 

2018); ɼʝʚʷʪʳʭ ʥʘʫʯʥʳʭ ʯʪʝʥʠʷʭ ʧʘʤʷʪʠ ʖ.ʇ. ɹʫʣʘʰʝʚʠʯʘ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, 2017); 

ʈʝʛʠʦʥʘʣʴʥʳʭ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ çʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʂʘʤʯʘʪʢʠè (ʛ. 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 2011, 2014); ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥrʭ ʢʦʥʛʨʝʩʩʘʭ 

World Geothermal Congress (ʄʝʣʴʙʫʨʥ, 2015; ʈʝʡʢʴʷʚʠʢ, 2021) 

 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 18 ʨʘʙʦʪ, ʠʟ ʥʠʭ 3 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ çɻʝʦʣʦʛʠʷ 

ʠ ʛʝʦʬʠʟʠʢʘè ʠ çɺʫʣʢʘʥʦʣʦʛʠʷ ʠ ʩʝʡʩʤʦʣʦʛʠʷè, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ ʠʟʜʘʥʠʡ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺr ʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʥʘʫʢʠ ʠ 
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ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʛʝʦʣʦʛʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 

 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

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

ʣʠʪʝʨʘʪʫʨʳ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 161 ʩʪʨʘʥʠʮ,r ʚʢʣʶʯʘʶʱʠʤ 65 ʠʣʣʶʩʪʨʘʮʠʠ ʠ ʦʜʥʫ ʪʘʙʣʠʮʫ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʦʠʪ ʠʟ 200 ʥʘʠʤʝʥʦʚʘʥʠʡ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

 ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ.-ʤ.ʥ. ʉ.ʅ. ʈʳʯʘʛʦʚʫ ʟʘ 

ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʝʥ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʪʝʨʤʠʠ ʀʥʩʪʠʪʫʪʘ 

ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɼɺʆ ʈɸʅ ʟʘ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʆ.ɺ. ʂʨʘʚʯʝʥʢʦ (ʂʦʚʠʥʦʡ), ɸ.ɸ. ʅʫʞʜʘʝʚʫ: ʀ.ɸ. ɹʦʡʢʦʚʦʡ, ɽ.ʀ. 

ʉʘʥʜʠʤʠʨʦʚʦʡ, ʉʝʨʛʝʝʚʦʡ ɸ.ɺ, ʊ.ɺ. ʐʝʚʯʝʥʢʦ;  

çʪʦʚʘʨʠʱʘʤ ʧʦ ʦʨʫʞʠʶè ʀ.ɸ. ʅʫʞʜʘʝʚʫ, ʖ.ʖ. ɹʫʢʘʪʦʚʫ, ʀ.ʌ. ɸʙʢʘʜʳʨʦʚʫ, ɼ.ʂ. 

ɼʝʥʠʩʦʚʫ ʟʘ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʩʦʪʨʫʜʥʠʢʘʤ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

ʄ.ʉ. ʏʝʨʥʦʚʫ, ʀ.ɽ. ɹʦʣʴʰʘʢʦʚʫ, ʈ.ɸ. ʂʫʟʥʝʮʦʚʫ, ɸ.ɹ. ɽʨʤʦʣʠʥʩʢʦʤʫ ʠ ʜʨ. ʟʘ ʧʦʤʦʱʴ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʥʘ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʠ 

ʨʘʙʦʪʳ;  
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ʥʘʫʯʥʦʡ ʛʨʫʧʧʝ ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɼɺʆ ʈɸʅ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ.ʛ.-ʤ.ʥ. ʖ.ʌ ʄʦʨʦʟʘ: ɺ.ɸ. ʃʦʛʠʥʦʚʫ, ʀ.ʉ. ʋʣʳʙʳʰʝʚʫ, ʆ.ʄ. ʉʘʤʦʡʣʦʚʦʡ, 

ʄ.ɸ. ʂʣʝʤʝʥʪʴʝʚʫ, ʖ.ɺ. ʅʦʚʠʢʦʚʫ ʟʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʫʜʘʣʦʩʴ 

ʧʨʦʚʝʩʪʠ ʨʘʙʦʪʫ ʤʝʪʦʜʘʤʠ ɸʄʊɿ ʠ ʄʊɿ ʥʘ ʇʘʫʞʝʪʩʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ; 

ʩʪʫʜʝʥʪʘʤ-ʧʨʘʢʪʠʢʘʥʪʘʤ ʂʘʤʯʘʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺʠʪʫʩʘ 

ɹʝʨʠʥʛʘ ʠ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʦʚʘʣʠ ʠ ʩʪʘʨʘʪʝʣʴʥʦ ʧʦʤʦʛʘʣʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʏʘʩʪʠʯʥʦ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʦʩʩʠʡʩʢʦʛʦ 

ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʦʝʢʪʳ ˉ 18-35-00138; 19-05-00102), ʧʝʨʚʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ. 
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ɻʃɸɺɸ 1. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʩʠʩʪʝʤ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

  

1.1 ʄʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʢʨʫʧʥʝʡʰʠʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʨʘ 

 ʉʦʚʨʝʤʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ (ʛʝʦʪʝʨʤʘʣʴʥʳʝ) ʩʠʩʪʝʤʳ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʙʣʘʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ. ʆʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʘʭ ʩʦʯʣʝʥʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, 

ʩʢʚʦʟʴʢʦʨʦʚʳʭ ʨʘʟʣʦʤʘʭ, ʢʦʪʦʨʳʝ ʠʭ ʢʦʥʪʨʦʣʠʨʫʶʪ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠ ʢʨʫʧʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʠʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʐɸ (ɻʝʡʟʝʨʩ), ʀʪʘʣʠʠ (ʃʘʨʜʘʨʝʣʣʦ-ʊʨʘʚʘʣʝ), 

ʗʧʦʥʠʠ (ʂʘʢʢʦʥʜʦ, ʄʘʪʩʫʢʘʚʘ), ʀʥʜʦʥʝʟʠʠ (ɼʘʨʘʜʞʘʪ, ʂʘʤʦʜʞʘʥʛ) ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʈʦʩʩʠʠ (ʂʦʰʝʣʝʚʩʢʘʷ, ʉʝʚʝʨʦ-ʇʘʨʘʤʫʰʠʨʩʢʘʷ) [Hanano, Sakagawa, 1990; Stimac et al., 

2001; ɹʝʣʦʫʩʦʚ ʠ ʜʨ., 2002; Bellani et al., 2004; ʇʦʟʜʝʝʚ, ʅʘʞʘʣʦʚʘ, 2008; Rejeki et al., 

2010]. ʇʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ) 

ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʝ ʉ.ʅ. ʈʳʯʘʛʦʚʘ [ʈʳʯʘʛʦʚ, 2014], ʘʚʪʦʨ ʦʪʥʦʩʠʪ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʢ 

ʜʣʠʪʝʣʴʥʦʞʠʚʫʱʠʤ ʩʢʚʦʟʴʢʦʨʦʚʳʤ ʨʫʜʦʦʙʨʘʟʫʶʱʠʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʤ 

ʩʠʩʪʝʤʘʤ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ʚʳʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʪʠʧ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ï ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʦʡ ʨʦʣʴʶ ʛʘʟʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ ʚ ʪʨʘʥʩʧʦʨʪʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʘʟʦ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ 

ʢʨʫʧʥʝʡʰʠʝ ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʩʪʘʥʦʚʠʤʩʷ ʢʦʨʦʪʢʦ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʤʦʜʝʣʷʭ). 

 ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʉʐɸ ʚʳʜʝʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʪʝʧʣʦʚʳʤ ʧʦʣʝʤ (ʨʠʩ. 

1.1), ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ (Ó 150 ÁC) ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ 

ʩʠʩʪʝʤ r[Stimac et al., 2001].  ʉʯʠʪʘʝʪʩʷ ʯʪʦ ʧʦʚʳʰʝʥʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʦʩʪʳʚʘʶʱʠʤʠ ʢʠʩʣʳʤʠ ʠʥʪʨʫʟʠʷʤʠ. ɻʣʫʙʠʥʘ 
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ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ 3 ï 4 ʢʤ ʠ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʛʣʫʙʠʥʥʳʤʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ 

ʛʣʫʙʠʥʝ ʙʦʣʝʝ 8 ʢʤ [Walters, Combs, 1989].  

 

ʈʠʩʫʥʦʢ 1.1 ɻʝʦʪʝʨʤʘʣʴʥʳʝ ʨʘʡʦʥʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʉʐɸ 

[Stimac et al., 2001; ʈʳʯʘʛʦʚ, 2014]. 

ʘ ï ʢʘʨʪʘ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʐɸ, ʙ ï ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʨʘʡʦʥ ɻʝʡʟʝʨʩ ï ʗʩʥʦʝ 

ʆʟʝʨʦ. 1 ï ʪʝʨʨʠʪʦʨʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʢʦʥʜʫʢʪʠʚʥʳʤ ʠ ʢʦʥʚʝʢʪʠʚʥʳʤ 

ʪʝʧʣʦʚʳʤʠ ʧʦʪʦʢʘʤʠ; 2 ï ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ (ʙʦʣʴʰʝ 150 ÁC) ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ; 3 ï 

ʛʨʘʥʠʮʘ ʧʦʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʠʤʝʶʱʠʭ ʚʦʟʨʘʩʪ 1.3 ï 2.1 ʤʣʥ ʣʝʪ; 4 ï ʧʦʣʷ ʨʘʟʚʠʪʠʷ ʧʦʨʦʜ 

ʚʫʣʢʘʥʘ ʗʩʥʦʝ ʆʟʝʨʦ; 5 ï ʢʘʣʴʜʝʨʘ ʚʫʣʢʘʥʘ ʗʩʥʦʝ ʆʟʝʨʦ; 6ï8 ï ʧʦʣʷ ʚʫʣʢʘʥʠʪʦʚ, ʚʦʟʨʘʩʪ 0.8 ï 1.2 

ʤʣʥ ʣʝʪ (6), 0.3 ï 0.6 ʤʣʥ ʣʝʪ (7) ʠ 0.01 ï 0.2 ʤʣʥ ʣʝʪ (8); 9 ï ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ɺʠʣʙʫʨ 

ʉʧʨʠʥʛʩ; 10 ï ʨʫʜʥʠʢ ʉʫʣʴʬʫʨ ɹʵʥʢ; 11 ï ʛʨʘʥʠʮʳ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ɻʝʡʟʝʨʩ. 

 

ɻʝʡʟʝʨʩ ʩʯʠʪʘʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʤʠʨʘ. ʄʦʱʥʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʝʦʕʉ ʩʦʩʪʘʚʣʷʝʪ 1522 ʄɺʪ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ 

ʤʦʱʥʦʩʪʠ ʚʩʝʭ ʚʳʨʘʙʘʪʳʚʘʶʱʠʭ ʵʥʝʨʛʠʶ ɻʝʦʕʉ ʉʐɸ [Lund et al., 2010]. ʉʠʩʪʝʤʘ 
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ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ, ʟʜʝʩʴ ʧʨʦʙʫʨʝʥʦ 780 ʩʢʚʘʞʠʥ ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʫʙʠʥʦʡ ʜʦ 4 ʢʤ. ʉʢʚʘʞʠʥʘʤʠ 

ʚʩʢʨʳʪʘ ʜʣʠʪʝʣʴʥʦʞʠʚʫʱʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʨʠʫʨʦʯʝʥʥʘʷ ʢ 

ʘʧʠʢʘʣʴʥʳʤ ʯʘʩʪʷʤ ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʨʘʥʠʪʧʦʨʬʠʨʦʚ ʠ ʬʝʣʴʟʠʪʦʚ (ʩʤ. ʨʠʩ. 1.2). 

ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʪʨʝʭʲʷʨʫʩʥʦʝ ʩʪʨʦʝʥʠʝ. ʅʠʞʥʷʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʠʜʢʦʩʪʥʘʷ, 

ʧʘʣʝʦʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʠʤʝʝʪ ʚʦʟʨʘʩʪ 0.7 ï 0.25 ʤʣʥ ʣʝʪ [McLaughlin et al., 1983] ʠ 

ʣʦʢʘʣʠʟʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʢʨʦʚʣʝ ʬʝʣʴʟʠʪʦʚʦʛʦ ʪʝʣʘ, ʥʦ ʠ ʚʦʢʨʫʛ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʛʘʟʦʚʦʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 450 

ÁC ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʛʨʘʥʠʮ ʧʣʫʪʦʥʦʚ, ʜʦ 330 ÁC ʥʘ ʫʜʘʣʝʥʠʠ 1.4 ʢʤ ʦʪ ʠʥʪʨʫʟʠʠ [Moore, 

Gunderson, 1995]. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʜʦʤʠʥʠʨʫʶʱʝʛʦ ʪʠʧʘ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ 

ʧʨʦʥʠʮʘʝʤʳʭ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʭʨʫʧʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ (ʤʝʪʘʛʨʘʫʚʘʢʢʘʭ, 

ʘʨʛʠʣʣʠʪʘʭ, ʤʝʪʘʙʘʟʘʣʴʪʘʭ) ʚ ʦʙʣʘʩʪʠ, ʧʦʚʪʦʨʷʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʶ ʵʥʜʦ-ʵʢʟʦʢʦʥʪʘʢʪʦʚʦʡ 

ʟʦʥʳ ʬʝʣʴʟʠʪʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 320 ï 230 ÁC. ɼʣʷ ʵʪʦʛʦ ʵʪʘʧʘ 

ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʣʴʮʠʪʦʚʳʭ ʞʠʣ ʩ ʩʫʣʴʬʠʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ɼʘʥʥʘʷ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ ʧʦʜʩʪʠʣʘʝʪ ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʫʶ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʝʪ 

ʜʚʫʭʲʷʨʫʩʥʦʝ ʩʪʨʦʝʥʠʝ. ɺʝʨʭʥʠʡ (çʥʦʨʤʘʣʴʥʳʡè) ʨʝʟʝʨʚʫʘʨ, ʟʘʥʠʤʘʶʱʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ, ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʦʣʦ 240 ÁC ʠ ʜʘʚʣʝʥʠʝ 35 ʙʘʨ. ʆʥ ʧʦʜʩʪʠʣʘʝʪʩʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ (300 ï 340 ÁC), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʜʘʚʣʝʥʠʝʤ ʧʘʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʞʠʤʫ ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʦʥʳ ʢʠʧʝʥʠʷ [Walters et al., 1992]. 

çʅʦʨʤʘʣʴʥʳʡè ʨʝʟʝʨʚʫʘʨ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʝʧʣʦʚʦʡ ʪʨʫʙʳ, ʛʜʝ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʝʪʩʷ 

ʚʚʝʨʭ ʧʘʨʦʛʘʟʦʚʦʡ ʩʤʝʩʴʶ, ʞʠʜʢʘʷ ʬʘʟʘ ʧʣʦʪʥʦ ʩʞʘʪʘ ʟʘ ʩʯʝʪ ʘʜʩʦʨʙʮʠʠ ʠ ʢʘʧʠʣʣʷʨʥʳʭ 

ʩʠʣ ʚ ʤʠʢʨʦʪʨʝʱʠʥʘʭ ʧʦʨʦʜ, ʘ ʢʦʥʜʝʥʩʘʪ ʧʘʨʘ ʠʥʬʠʣʴʪʨʫʝʪʩʷ ʚ ʚʠʜʝ ʛʠʜʨʦʪʝʨʤ ʥʘ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʛʦʨʠʟʦʥʪʳ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ [Pruess, 1985]. 



19 

 

 

 

 

ʈʠʩʫʥʦʢ 1.2. ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʨʘʟʨʝʟ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɻʝʡʟʝʨʩ 

[Stimac et al., 2001; ʈʳʯʘʛʦʚ, 2014]. 

1 ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʜʳ; 2 ï ʛʘʙʙʨʦʚʳʝ ʢʫʤʫʣʷʪʳ; 3 ï ʨʘʩʧʣʘʚʳ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ; 4 ï 

ʚʤʝʱʘʶʱʘʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʪʦʣʱʘ; 5-6 ï ʥʝʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʠʩʣʘʷ 

ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ: 5 ï ʢʠʩʣʳʝ ʜʠʬʬʝʨʝʥʮʠʘʪʳ, 6 ï ʙʦʣʝʝ ʦʩʥʦʚʥʳʝ ʨʘʩʧʣʘʚʳ; 7 ï ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʳ; 8 ï ʬʝʣʴʟʠʪʳ; 9 ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʪʦʣʱʘ ʧʦʨʦʜ ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʚʤʝʱʘʶʱʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ; 10 ï ʣʘʚʳ ʠ ʪʫʬʳ ʘʥʜʝʟʠʪʦʚ ʠ ʜʘʮʠʪʦʚ; 11 ï 

ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ɻʝʡʟʝʨʩ; 12 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʟʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

 

ɺ ʀʪʘʣʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʢʨʫʧʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʘ ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ ʠ 

ʄʦʥʪʝ-ɸʤʠʘʪʘ. ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʛʘʟʦ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʥʝʜʨʘʭ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʝʥʦ ʛʠʛʘʥʪʩʢʦʝ ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʝʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʨʠʩ. 1.3). ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ɻʝʦʕʉ ʵʪʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 785 ʄɺʪ ʧʨʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ɻʝʦʕʉ ʀʪʘʣʠʠ 843 ʄɺʪ [Capetti 

et al., 2010]. ɻʣʫʙʦʢʠʤʠ (ʜʦ 4.5 ʢʤ) ʩʢʚʘʞʠʥʘʤʠ ʚʩʢʨʳʪʳ ʠʟʚʝʨʞʝʥʥʳʝ, ʦʩʘʜʦʯʥʳʝ ʠ 
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ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ [Pandeli et al., 1994]. ɺ ʢʘʨʙʦʥʘʪ-ʵʚʘʧʦʨʠʪʦʚʳʭ ʧʦʨʦʜʘʭ ʚʩʢʨʳʪʳ 

ʜʚʘ ʥʝʛʣʫʙʦʢʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʝʟʝʨʚʫʘʨʘ: ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʩʪʘ ʥʘ ʛʣʫʙʠʥʝ 600 ï 800 ʤ 

ʨʘʟʚʝʜʘʥ ʧʘʨʦʚʳʡ ʨʝʟʝʨʚʫʘʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʜʘʚʣʝʥʠʝʤ ʦʢʦʣʦ 6 ʄʇʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʜʦ 270 ÁC; ʚ ʩʪʨʫʢʪʫʨʝ ʛʨʘʙʝʥʘ ʨʘʟʙʫʨʝʥ ʙʣʠʟʢʠʡ ʧʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʧʘʨʦʚʳʡ ʨʝʟʝʨʚʫʘʨ ʥʘ ʛʣʫʙʠʥʘʭ 1300 ï 2500 ʤ. 

 

ʈʠʩʫʥʦʢ 1.3. ʂʨʫʧʥʝʡʰʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʨʘʡʦʥʳ ʀʪʘʣʠʠ: ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ (I) ʠ ʄʦʥʪʝ-

ɸʤʠʘʪʘ (II) [Gianelli et al., 1997, ʈʳʯʘʛʦʚ, 2014].  

1 ï ʧʦʣʷ ʨʘʟʚʠʪʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ; 2 ï ʛʨʘʥʠʮʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʦʚ; 3 ï 

ʢʨʫʧʥʝʡʰʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: 1 ï ʃʘʨʜʝʨʝʣʣʦ, 2 ï ʊʨʘʚʘʣʝ, 3 ï ʃʘʛʦʥʠ ʈʦʩʩʠ, 4 ï 

ɹʘʛʥʦʨʝ, 5 ï ʇʠʘʥʢʘʩʪʘʛʥʠʦ; 4 ï ʦʩʥʦʚʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʜʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʧʦʜʩʪʠʣʘʶʱʠʤ ʢʘʨʙʦʥʘʪʥʦ-

ʵʚʘʧʦʨʠʪʦʚʳʝ ʧʦʨʦʜʳ [Bertani et al., 2005]. ʅʠʞʥʠʡ ʨʝʟʝʨʚʫʘʨ ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʛʨʦʤʥʫʶ ʛʣʫʙʠʥʥʫʶ (2.5 ï 4.5 ʢʤ) ʛʝʦʪʝʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʣʦʱʘʜʴʶ 
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ʙʦʣʝʝ 400 ʢʤ2. ʅʘ ʦʩʥʦʚʘʥʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʚʳʜʝʣʝʥʳ ʪʨʠ ʤʦʱʥʳʝ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ: ʚ ʢʨʦʚʣʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʣʠʥʘ (ʦʩʥʦʚʘʥʠʠ ʪʦʣʱʠ ʬʠʣʣʠʪʦʚ ʠ ʙʣʦʢʦʚ-ʧʣʘʩʪʠʥ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ), 

ʚ ʢʨʦʚʣʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʵʢʟʦʢʦʥʪʘʢʪʦʚʳʭ ʟʦʥʘʭ ʢʨʫʧʥʳʭ ʙʘʪʦʣʠʪʦʚ 

ʜʨʝʚʥʠʭ ʛʨʘʥʠʪʦʚ, ʠ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʤʦʣʦʜʳʤʠ ʠ ʜʨʝʚʥʠʤʠ ʛʨʘʥʠʪʘʤʠ (ʨʠʩ. 1.4). ɺ 

ʮʝʣʦʤ, ʛʘʟʦʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʤʥʦʛʦʷʨʫʩʥʦʝ 

ʩʪʨʦʝʥʠʝ: ʚ ʦʩʥʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʷʨʫʩʘ ʟʘʣʝʛʘʶʪ ʧʝʨʝʛʨʝʪʳʝ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʪʨʝʱʠʥʦʚʘʪʳʝ ʠ ʧʦʨʠʩʪʳʝ ʧʦʨʦʜʳ ʥʘʩʳʱʝʥʳ ʧʘʨʦʛʘʟʦʚʦʡ ʬʘʟʦʡ. 

 

ʈʠʩʫʥʦʢ 1.4. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ [Casim et 

al., 2010, ʈʳʯʘʛʦʚ, 2014].  

1 ï ʢʘʨʙʦʥʘʪʥʦ-ʵʚʘʧʦʨʠʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ; 2 ï ʬʠʣʣʠʪʳ; 3 ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ 

ʧʦʨʦʜʳ; 4 ï ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ; 5 ï ʜʨʝʚʥʠʝ ʛʨʘʥʠʪʳ; 6 ï ʤʦʣʦʜʳʝ ʛʨʘʥʠʪʳ; 7 ï 

ʠʟʦʪʝʨʤʳ (280 ÁC ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, 400 ÁC ï ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ); 8 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ; 9 

ï ʩʢʚʘʞʠʥʳ; 10 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ: ʘ ï ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʠ 

ʧʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ. 

 

ʇʦʜʲʝʤ ʤʦʣʦʜʳʭ ʛʨʘʥʠʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʫ ʧʦʨʦʜ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʜʨʝʚʥʠʭ ʛʨʘʥʠʪʦʚ ʥʘ ʧʨʠʧʦʜʥʷʪʳʝ ʙʣʦʢʠ, ʚ ʢʨʦʚʣʝ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʘʷ ʙʨʝʢʯʠʝʚʦ-ʙʣʦʢʦʚʘʷ ʟʦʥʘ, ʧʨʦʥʠʮʘʝʤʘʷ ʜʣʷ ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ. 
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ʕʪʘ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʘʨʦ-ʛʘʟʦʚʳʤ 

ʨʝʟʝʨʚʫʘʨʦʤ. ʕʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʃʘʨʜʝʨʝʣʣʦ, ʊʨʘʚʘʣʝ, 

ʃʘʛʦʥʠ ʈʦʩʩʠ ʠ ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʣʫʙʠʥʥʳʝ 

ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘʜ ʵʪʠʤʠ ʙʣʦʢʘʤʠ.  

ʂʘʢʢʦʥʜʝ ʠ ʄʘʪʩʫʢʘʚʘ (ʗʧʦʥʠʷ) - ʜʚʘ ʢʨʫʧʥʝʡʰʠʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ ʍʦʥʩʶ (ʨʠʩ. 1.5). ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ɻʝʦʕʉ 

ʂʘʢʢʦʥʜʝ ʩʦʩʪʘʚʣʷʝʪ 80 ʄɺʪ, ʄʘʪʩʫʢʘʚʘ 23.5 ʄɺʪ [Sugino, Akeno, 2010], ʦʜʥʘʢʦ ʠʭ 

ʧʦʪʝʥʮʠʘʣ ʧʦ ʦʮʝʥʢʘʤ ʤʥʦʛʠʭ ʷʧʦʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʛʝʦʪʝʨʤʘʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ɻʝʡʟʝʨʩ ʠ ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ.  

ʅʘ ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʧʦʣʝ ʂʘʢʢʦʥʜʝ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʠʤʠ ʈ-ʊ ʧʘʨʘʤʝʪʨʘʤʠ, ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚʩʢʨʳʪ ʩʣʦʞʥʳʡ 

ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʨʠʩ. 1.6). ɺʥʝʜʨʝʥʠʝ ʢʨʫʧʥʦʛʦ ʙʘʪʦʣʠʪʘ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʳʭ 

ʛʨʘʥʠʪʦʚ ʚ ʜʦʪʨʝʪʠʯʥʳʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ʧʨʠʚʝʣʦ ʢ ʧʦʜʲʝʤʫ ʠ ʜʨʦʙʣʝʥʠʶ 

ʵʪʠʭ ʧʦʨʦʜ ʠ ʜʨʝʚʥʠʭ ʛʨʘʥʠʪʦʚ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ ʚ ʢʨʦʚʣʝ ʠʥʪʨʫʟʠʠ. ʀʥʪʨʫʟʠʷ 

ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʚʫʤʷ ʬʘʟʘʤʠ: 

ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠ ʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ (ʤʦʣʦʜʳʤʠ) ʛʨʘʥʠʪʘʤʠ 

[Tamanyu, 1991]. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʤʝʣʦʚʳʤ ʣʘʚʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʦʜ (ʬʦʨʤʘʮʠʷ ʂʠʥʠʤʠʪʦʛʵ), ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ï ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (ʬʦʨʤʘʮʠʷ ʊʘʢʠʥʦʝ-ʆʥʟʝʥ) ʠ 

ʤʠʦʮʝʥʦʚʳʤʠ çʟʝʣʝʥʳʤʠ ʪʫʬʘʤʠè (ʬʦʨʤʘʮʠʷ ʗʤʘʪʩʫʜʘ) [Uchida et al., 1996; Shigeno, 

2000]. ʊʦʣʱʘ ʧʦʨʦʜ ʧʨʦʨʚʘʥʘ ʛʦʣʦʮʝʥʦʚʳʤʠ ʢʠʩʣʳʤʠ ʤʘʛʤʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʵʢʩʪʨʫʟʠʠ 

ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʚʫʣʢʘʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʘʟʦ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʛʨʝʪʳʝ ʩʫʭʠʝ ʧʦʨʦʜʳ ʛʨʘʥʠʪʥʦʛʦ ʤʘʩʩʠʚʘ 

ʂʘʢʢʦʥʜʝ. 
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ʈʠʩʫʥʦʢ 1.5. ɻʝʦʪʝʨʤʘʣʴʥʳʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʨʫʜʥʳʝ ʨʝʩʫʨʩʳ ʉʝʚʝʨʥʦʡ ʗʧʦʥʠʠ 

[ɻʝʦʣʦʛʠʯʝʩʢʦʝ é, 1968; ʈʳʯʘʛʦʚ, 2014].  

1 ï ʚʫʣʢʘʥʳ (1 ï ʉʠʨʵʪʦʢʦ, 2 ï ʄʵʘʢʘʥ, 3 ï ʊʦʢʘʪʠ, 4 ï ʊʘʨʫʤʘʥ, 5 ï ʋʩʫ, 6 ï ʂʦʤʘʛʘʪʘʢʵ, 7 

ï ʀʚʘʢʠ, 8 ï ɸʢʠʪʘ-ʗʢʵʷʤʘ, 9 ï ʀʚʘʪʵ, 10 ï ɸʢʠʪʘ-ʂʦʤʘʛʘʪʘʢʵ, 11 ï ʂʫʨʠʢʦʤʘ, 12 ï ʊʝʢʘʡ, 13 ï 

ɼʟʘʦ, 14 ï ɸʜʟʫʤʘ, 15 ï ɸʜʘʪʘʨʘ, 16 ï ɹʘʥʜʘʡ,17 ï ʅʘʩʫ, 18 ï ʅʠʢʢʦ-ʉʠʨʘʥʵ, 19 ï ɸʢʘʛʠ, 20 ï 

ɸʩʘʤʘ, 21 ï ʂʫʩʘʮʫ-ʉʠʨʘʥʵ, 22 ï ʅʠʠʛʘʪʵ-ɸʢʵʷʤʘ, 23 ï ʌʫʜʟʠ, 24 ï ʍʘʢʫʩʘʥ); 2 ï ʨʫʜʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 3 ï ʧʦʣʷ ʨʘʟʚʠʪʠʷ ʛʨʘʥʠʪʦʚ; 4 ï ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ (1 ï ʄʦʨʠ, 2 ï ʉʫʤʠʢʘʚʘ, 

3 ï ʆʥʫʤʘ, 4 ï ʄʘʪʩʫʢʘʚʘ, 5 ï ʂʘʢʢʦʥʜʝ, 6 ï ɽʥʦʪʘʥ, 7 ï ʆʥʠʢʦʙʵ, 8 ï ʗʥʘʟʫ-ʅʠʰʠʷʤʘ). 

 

ʄʦʜʝʣʴ ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʂʘʢʢʦʥʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʜʚʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʘ. ɻʣʫʙʠʥʥʳʡ ʣʦʢʘʣʠʟʦʚʘʥ ʚ 

ʢʦʥʪʘʢʪʦʚʦʡ ʟʦʥʝ ʤʥʦʛʦʬʘʟʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʪʳʚʘʶʱʠʭ ʛʨʘʥʠʪʦʚ (ʠʥʪʝʨʚʘʣ ʛʣʫʙʠʥ ʦʪ 

2 ʜʦ 3 ʢʤ), ʚʥʝʜʨʠʚʰʠʭʩʷ ʚ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʙʨʘʟʦʚʘʚʰʠʭ 

ʤʝʛʘʙʨʝʢʯʠʝʚʫʶ ʧʨʦʥʠʮʘʝʤʫʶ ʦʙʣʘʩʪʴ ʥʘʜ ʠ ʚʦʢʨʫʛ ʠʥʪʨʫʟʠʠ. ʊʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʛʨʝʪʦʛʦ 
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ʧʘʨʦ-ʛʘʟʦʚʦʛʦ ʬʣʶʠʜʘ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 500 ï 450 ÁC ʚ ʧʦʜʦʰʚʝ, ʜʦ 350 ÁC ʚ ʢʨʦʚʣʝ ʟʦʥʳ 

ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴïʧʘʨ. ʄʘʣʦʛʣʫʙʠʥʥʳʡ (500 ï 1700 ʤ ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) 

 

ʈʠʩʫʥʦʢ 1.6. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʘʟʦ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʂʘʢʢʦʥʜʝ, ʉʝʚʝʨʥʦʝ ʍʦʥʩʶ [Uchida et al., 1996; Tamanya, Fujimoto; 

2005; ʈʳʯʘʛʦʚ, 2014].  

1 ï ʜʦʪʨʝʪʠʯʥʳʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ; 2-3 ï ʛʨʘʥʠʪʳ ʠʥʪʨʫʟʠʠ ʂʘʢʢʦʥʜʝ: 2 ï ʨʘʥʥʝʛʦ ʵʪʘʧʘ, 3 

ï ʧʦʟʜʥʝʛʦ ʵʪʘʧʘ; 4 ï ʜʨʝʚʥʠʝ ʛʨʘʥʠʪʳ; 5 ï ʢʦʤʧʣʝʢʩ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʤʠʦʮʝʥ-

ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ; 6-7 ï ʣʘʚʳ ʠ ʪʫʬʳ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ: 6 ï ʬʦʨʤʘʮʠʷ 

ʊʘʢʠʥʦʝ-ʆʥʟʝʥ, 7 ï ʬʦʨʤʘʮʠʷ ʗʤʘʪʩʫʜʘ; 8 ï ʣʘʚʦ-ʵʢʩʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʜʘʮʠʪʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ; 9 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʠ ʛʨʘʥʠʮʳ; 10 ï ʠʟʦʪʝʨʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ; 11 ï ʩʢʚʘʞʠʥʳ. 

 

ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ ʦʙʨʘʟʦʚʘʥ ʟʘ ʩʯʝʪ ʚʦʩʭʦʜʷʱʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʞʠʜʢʦʛʦ ʬʣʶʠʜʘ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʝʛʦ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʪʥʳʭ, ʥʦ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ ʦʩʥʦʚʘʥʠʷ ʬʦʨʤʘʮʠʠ 

ʂʠʥʠʤʠʪʦʛʵ ʚ ʧʦʨʦʜʳ ʪʦʡ ʞʝ ʬʦʨʤʘʮʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦʚʳʰʝʥʥʦʡ ʦʪʢʨʳʪʦʡ 

ʧʦʨʠʩʪʦʩʪʴʶ (ʪʨʝʱʠʥʦʚʘʪʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʝ ʪʫʬʳ). ʊʝʤʧʝʨʘʪʫʨʘ ʟʦʥʳ 
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ʢʠʧʝʥʠʷ ʬʣʶʠʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 260 ʜʦ 220 ÁC. ʈʝʟʝʨʚʫʘʨ ʦʙʨʘʟʫʝʪ ʠʟʦʤʝʪʨʠʯʥʫʶ ʦʙʣʘʩʪʴ 

ʨʘʟʤʝʨʦʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʝʯʝʥʠʠ ʧʨʠʤʝʨʥʦ 1.5 Ĭ 1.5 ʢʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʣʫʙʦʢʦʛʦ 

ʙʫʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʛʣʫʙʠʥʥʳʤ ʛʝʦʪʝʨʤʘʣʴʥʳʤʠ ʨʝʟʝʨʚʫʘʨʘʤʠ ʟʘ 

ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʤʝʪʝʦʨʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʚʦʜ ʚ ʤʝʛʘʙʨʝʢʯʠʝʚʫʶ ʵʢʟʦʢʦʥʪʘʢʪʦʚʫʶ ʟʦʥʫ 

ʠʥʪʨʫʟʠʠ ʠ ʙʳʩʪʨʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʛʨʘʥʠʪʦʚ [Tosha et al., 1998; Tamanyu, Fujimoto, 2005; 

Ishitsuka et al., 2022; Okamoto et al., 2022]. 

ɼʘʨʘʜʞʘʪ, ʂʘʤʦʜʞʘʥʛ ʠ ɺʘʡʦʥʛ ɺʠʥʜʫ (ʀʥʜʦʥʝʟʠʷ). ʀʥʜʦʥʝʟʠʷ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ 

ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʧʘʩʘʤ (1360 ʄɺʪ) ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (9600 ɻɺʪ/ʯ) ʧʦʩʣʝ ʉʐɸ ʠ ʌʠʣʠʧʧʠʥ [Bertani, 2015]. ʆʩʥʦʚʥʳʝ 

ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ɿʘʧʘʜʥʦʡ ʗʚʝ: ʂʘʤʦʜʞʘʥʛ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ 260 ʄɺʪ), ɼʘʨʘʜʞʘʪ (260 ʄɺʪ), ɺʘʡʦʥʛ ɺʠʥʜʫ (227 ʄɺʪ), ɻʫʥʫʥʛ ʉʘʣʘʢ (377 

ʄɺʪ) ʠ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʦʪ 55 ʜʦ 120 

ʄɺʪ [Darma et al., 2010]. ɹʣʠʟʢʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʂʘʤʦʜʞʘʥʛ ʠ ɺʘʡʦʥʛ ɺʠʥʜʫ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʤʝʩʪʝ ʩ ɼʘʨʘʜʞʘʪ ʚ 

ʝʜʠʥʳʡ ʜʣʠʪʝʣʴʥʦʞʠʚʫʱʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʨʠʩ.1.7). ɺʫʣʢʘʥʠʯʝʩʢʦʝ ʧʦʣʝ ɼʘʨʘʜʞʘʪ 

ʦʛʨʘʥʠʯʝʥʦ ʧʦʣʫʢʦʣʴʮʝʚʳʤ ʨʘʟʣʦʤʦʤ ʂʝʥʜʘʥʛ ʠ ʩʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦʤ ʵʨʫʧʪʠʚʥʳʭ 

ʮʝʥʪʨʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʭ ʢʫʧʦʣʴʥʦʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ. ɺʳʜʝʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘ çʛʦʩʧʦʜʩʪʚʫʶʱʠʭè ʉɺ ʠ ʧʦʧʝʨʝʯʥʳʭ ʉɿ ʟʦʥ ʨʘʟʨʳʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʨʘʟʙʠʚʘʶʱʠʭ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʧʦʣʝ ʥʘ ʚʳʪʷʥʫʪʳʝ ʠʣʠ ʠʟʦʤʝʪʨʠʯʥʳʝ ʙʣʦʢʠ 

ʨʘʟʤʝʨʦʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʜʦ 1.0 ï 1.5 ʢʤ [Pramono, Colombo, 2005]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʝʟ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʥʝʦʜʥʦʨʦʜʥʳʡ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʟʨʝʟʦʚ 

ʩʤʝʞʥʳʭ ʙʣʦʢʦʚ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ (ʩʦʩʪʘʚʦʤ ʠ ʤʦʱʥʦʩʪʴʶ ʛʦʨʠʟʦʥʪʦʚ ʣʘʚ ʠ 

ʪʫʬʦʚ), ʩʪʨʫʢʪʫʨʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ [Hadi et al., 

2005]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 
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ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʣʷ ɼʘʨʘʜʞʘʪ ʚʳʜʝʣʝʥʘ ʢʨʫʧʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ 

ʚ ʚʠʜʝ ʢʫʧʦʣʦʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʡ ʢʘʢ ʧʣʦʪʥʦʝ ʠʥʪʨʫʟʠʚʥʦʝ ʪʝʣʦ 

ʜʠʦʨʠʪʦʚ [Rejeki et al., 2010]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʙʣʘʩʪʴ 

ʧʦʨʦʜ ʩ ʥʠʟʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʪʨʘʞʘʝʪ ʠʟʦʤʝʪʨʠʯʥʫʶ ʘʥʦʤʘʣʠʶ ʥʘ ʛʣʫʙʠʥʝ 1000 ï 

2500 ʤ ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʧʦ ʟʘʢʘʯʢʝ 

ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʢʚʘʞʠʥʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʚʝʜʝʥʠʝʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʈʠʩʫʥʦʢ 1.7. ʇʦʣʦʞʝʥʠʝ ʢʨʫʧʥʝʡʰʠʭ ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʀʥʜʦʥʝʟʠʠ (ʥʘ ʚʨʝʟʢʝ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʀʥʜʦʥʝʟʠʡʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʨʘʡʦʥ 

ʠʩʩʣʝʜʦʚʘʥʠʡ) [ʈʳʯʘʛʦʚ, 2014]: 1 ï ɼʘʨʘʜʞʘʪ, 2 ï ʂʘʤʦʜʞʘʥʛ, 3 ï ɺʘʡʦʥʛ ɺʠʥʜʫ, 4 ï ɻʫʥʫʥʛ ʉʘʣʘʢ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʤʦʜʝʣʴ ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ɼʘʨʘʜʞʘʪ (ʨʠʩ. 1.8). ʅʘ ʛʣʫʙʠʥʘʭ ʦʪ 1.0 ï 1.5 ʜʦ 4.0 

ʢʤ ʚʳʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴïʧʘʨ, ʠʤʝʶʱʘʷ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. ɺʥʫʪʨʝʥʥʷʷ 

ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʩʪʚʝʥʥʦ ʦʙʣʘʩʪʴ ʢʠʧʝʥʠʷ ʛʠʜʨʦʪʝʨʤ ʠ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʬʣʶʠʜʦʤ ʚ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʧʨʦʧʠʣʠʪʠʟʠʨʦʚʘʥʥʳʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ. ɺʥʝʰʥʷʷ ʟʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʦʙʨʘʟʦʚʘʥʘ ʟʘ ʩʯʝʪ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʠʥʝʨʘʣʘʤʠ ʢʨʝʤʥʝʟʝʤʘ (ʪʨʠʜʠʤʠʪʦʤ, ʢʨʠʩʪʦʙʘʣʠʪʦʤ, 

ʭʘʣʮʝʜʦʥʦʤ ʠ ʢʚʘʨʮʝʤ) ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʚʦʢʨʫʛ ʦʙʣʘʩʪʠ ʢʠʧʝʥʠʷ. ʕʪʘ ʟʦʥʘ ʤʦʞʝʪ 
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ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ ʵʢʨʘʥ ʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʡ ʛʦʨʠʟʦʥʪ. ʊʝʧʣʦʚʦʝ 

ʧʠʪʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʚʷʟʴ ʩ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʲʝʤʘ 

ʛʣʫʙʠʥʥʳʭ ʬʣʶʠʜʦʚ ʧʦ ʟʦʥʘʤ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʳʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

ɺʝʨʦʷʪʥʦ, ʤʠʢʨʦʢʦʥʚʝʢʪʠʚʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʷʯʝʡʢʠ ʦʧʨʝʜʝʣʷʶʪ ʧʝʨʝʥʦʩ ʧʘʨʦ-

ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʚʥʫʪʨʠ ʟʦʥʳ ʢʠʧʝʥʠʷ ʚʜʦʣʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (ʨʠʩ. 1.8). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɼʘʨʘʜʞʘʪ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʩʘʤʦʠʟʦʣʠʨʫʶʱʝʡʩʷ ʢʦʥʚʝʢʪʠʚʥʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʦʛʦ ʧʘʨʦ-ʛʘʟʦʚʦʛʦ ʨʝʟʝʨʚʫʘʨʘ (ʦʙʲʝʤʦʤ 

Ó50 ʢʤ3) ʠ ʟʦʥʳ ʮʠʨʢʫʣʷʮʠʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʞʠʜʢʦʛʦ ʬʣʶʠʜʘ ʚ ʧʦʜʦʰʚʝ ʠ 

ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʦʙʣʘʩʪʠ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʦʚ [ɾʘʪʥʫʝʚ ʠ ʜʨ., 1996; ʈʳʯʘʛʦʚ, 2003]. 

 

ʈʠʩʫʥʦʢ 1.8. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ɼʘʨʘʜʞʘʪ [Rejeki et 

al., 2010; ʈʳʯʘʛʦʚ, 2014]. 

1 ï ʚʤʝʱʘʶʱʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʤʠʦʮʝʥ-ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ; 2 ï ʣʘʚʳ 

ʠ ʪʫʬʳ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ; 3 ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ, ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʝ (ʚʝʨʭʥʠʡ 

ʚʦʜʦʫʧʦʨ ʜʣʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ); 4 ï ʦʙʣʘʩʪʴ ʢʠʧʝʥʠʷ ʛʠʜʨʦʪʝʨʤ; 5 ï ʧʦʜʦʰʚʘ ʠ ʢʨʘʝʚʳʝ 

ʟʦʥʳ ʦʙʣʘʩʪʠ ʢʠʧʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʣʝʯʝʥʦ ʚʪʦʨʠʯʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ; 6 ï ʟʦʥʘ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʛʘʟʦ-ʚʦʜʥʦʛʦ ʬʣʶʠʜʘ; 7 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ; 8 ï ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ (ʮʠʨʢʫʣʷʮʠʠ ʧʘʨʦʛʠʜʨʦʪʝʨʤ) ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʦʚ; 9 ï ʩʢʚʘʞʠʥʳ; 10 

ï ʠʟʦʪʝʨʤʳ. 
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1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʤʯʘʪʢʠ 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʝʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ: 

ʥʘ ʂʘʚʢʘʟʝ, ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ, ʚ ɿʘʙʘʡʢʘʣʴʝ, ʥʘ ʉʘʭʘʣʠʥʝ ʠ ʜʨ. ɺ ʦʩʥʦʚʥʦʤ, ʵʪʦ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ (ʥʠʞʝ 100 ï 150 ÁC ʚ ʟʦʥʘʭ ʨʘʟʛʨʫʟʢʠ). ʆʩʥʦʚʥʳʝ 

ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʂʘʤʯʘʪʢʝ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ. ʅʘ ʂʘʤʯʘʪʢʝ 

ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʦʚʦʜʠʣʦʩʴ ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʦ ʚ 1960 ï 

80-ʳʝ ʛʦʜʳ ʩ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʣʝʢʪʨʦ- ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʦ 

ʩʪʨʦʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʦʙʣʘʩʪʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ [ɺʘʢʠʥ ʠ ʜʨ., 1976; 

ʉʫʛʨʦʙʦʚ, 1979; ʉʪʨʫʢʪʫʨʘ é, 1993; ʉʪʨʘʪʝʛʠʷ é, 2001]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʨʝʩ ʢ 

ʛʝʦʪʝʨʤʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʦʙʫʩʣʦʚʣʝʥ ʧʦʧʫʣʷʨʠʟʘʮʠʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ (ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ) 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.  

ʅʘ ʂʘʤʯʘʪʢʝ ʧʦʯʪʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʤʯʘʪʩʢʦʤ ʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʤʯʘʪʩʢʦʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʷʩʘʭ 

(ʨʠʩ. 1.9). ɺʩʝʛʦ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 150 ʛʨʫʧʧ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʨʘʟʛʨʫʟʢʠ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʯʝʪʳʨʝʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʧʨʦʚʠʥʮʠʷʭ, ʚʳʜʝʣʝʥʳʭ ʧʦ ʛʝʦʣʦʛʦ-

ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʂʘʤʯʘʪʢʠ [ɺʦʨʦʞʝʡʢʠʥʘ ʠ ʜʨ., 1980; 

ɻʝʦʪʝʨʤʘʣʴʥʳʝ é, 2005].   

ɺ ʉʝʚʝʨʦ-ʂʘʤʯʘʪʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ ʦʪʤʝʯʝʥʦ 16 ʛʨʫʧʧ ʪʝʨʤʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʇʘʣʘʥʩʢʠʭ ʠ ʈʫʩʘʥʦʚʩʢʠʭ 

ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʷʭ. ɺ ʉʨʝʜʠʥʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥʦ 26 ʛʨʫʧʧ 

ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʝ ʛʨʫʧʧʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ (ʢʠʧʷʱʠʭ) 

ʠʩʪʦʯʥʠʢʦʚ (ʂʠʨʝʫʥʩʢʠʝ ʠ ɸʧʘʧʝʣʴʩʢʠʝ). ɺ ɺʦʩʪʦʯʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʧʨʦʚʠʥʮʠʠ ʥʘʭʦʜʠʪʩʷ 52 ʛʨʫʧʧʳ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʢʠʧʷʱʠʝ 
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ʠʩʪʦʯʥʠʢʠ ʠ ʧʘʨʦʚʳʝ ʩʪʨʫʠ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ ʢʨʫʧʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ: ʋʟʦʥʩʢʦʡ, 

ɻʝʡʟʝʨʥʦʡ, ʉʝʤʷʯʠʥʩʢʦʡ ʠ ʂʘʨʳʤʩʢʦ-ɸʢʘʜʝʤʠʯʝʩʢʦʡ. ɺ ʖʞʥʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 55 ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦ ʬʦʨʤʝ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ: ʄʫʪʥʦʚʩʢʦʡ, ɹʦʣʴʰʝ-ɹʘʥʥʦʡ, ʇʘʨʘʪʫʥʩʢʦʡ, ʇʘʫʞʝʪʩʢʦʡ, 

ʂʦʰʝʣʝʚʩʢʦʡ [ɻʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, 2005]. 

 
ʈʠʩʫʥʦʢ 1.9. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ [ʉʫʛʨʦʙʦʚ, ʗʥʦʚʩʢʠʡ, 1991]. 

1 ï ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ; 2 ï ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 30-100 ÁC; 3 ï 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʷʩʘ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʤʯʘʪʩʢʠʡ (ʎʂ) ʠ ɺʦʩʪʦʯʥʦ-ʂʘʤʯʘʪʩʢʠʡ (ɺʂ); 4 ï 

ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʧʨʦʚʠʥʮʠʠ: I ï ʉʝʚʝʨʦ-ʂʘʤʯʘʪʩʢʘʷ; II ï ʉʨʝʜʠʥʥʦ-ʂʘʤʯʘʪʩʢʘʷ; III  ï ɺʦʩʪʦʯʥʦ-

ʂʘʤʯʘʪʩʢʘʷ; IV ï ʖʞʥʦ-ʂʘʤʯʘʪʩʢʘʷ. 

 

ɻʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʚʠʥʮʠʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, 

ʘ ʚʳʜʝʣʝʥʥʳʝ ʧʨʠ ʵʪʦʤ ʥʘ ʵʪʘʧʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʨʝʩʫʨʩʦʚ ʛʝʦʪʝʨʤʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ (ɻʝʦʕʉ). 

ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʇʘʫʞʝʪʩʢʦʝ ʠ ʄʫʪʥʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʈʘʟʚʝʜʦʯʥʦʝ ʙʫʨʝʥʠʝ ʚ 
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ʨʘʤʢʘʭ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʤ, 

ʇʘʨʘʪʫʥʩʢʦʤ ʠ ɹʦʣʴʰʝ-ɹʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʘʨʦʛʠʜʨʦʪʝʨʤ. ʆʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʥʘ ʩʪʨʦʝʥʠʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ (ʨʘʟʙʫʨʝʥʥʳʭ) 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʂʘʤʯʘʪʢʠ.  

ʄʫʪʥʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʄʫʪʥʦʚʩʢʦ-ɾʠʨʦʚʩʢʦʤʫ ʛʝʦʪʝʨʤʘʣʴʥʦʤʫ 

ʨʘʡʦʥʫ ʠ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 70 ʢʤ ʦʪ ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ (ʂʨʘʝʚʦʡ ʮʝʥʪʨ). 

ɻʝʦʪʝʨʤʘʣʴʥʳʡ ʨʘʡʦʥ ʧʨʠʫʨʦʯʝʥ ʢ ʩʪʳʢʫ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ: 

ʅʘʯʠʢʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʦʡ ʟʦʥʳ ʠ ʖʞʥʦ-ʂʘʤʯʘʪʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ [ɺʣʘʩʦʚ, 

1964; ɸʧʨʝʣʢʦʚ, 1971; ʃʝʦʥʦʚ, 1989].  

ʄʫʪʥʦʚʩʢʦ-ɾʠʨʦʚʩʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʨʘʡʦʥ ʚʢʣʶʯʘʝʪ ʢʨʫʧʥʳʡ ʜʦʣʛʦʞʠʚʫʱʠʡ 

ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʚʦʟʥʠʢʰʠʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠ ʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʤʦʱʥʳʭ ʟʦʥ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʡ [ɺʘʢʠʥ, ʇʠʣʠʧʝʥʢʦ, 1979]. ɺ ʝʛʦ 

ʧʨʝʜʝʣʘʭ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʣʠʪʩʷ ʩ ʢʦʥʮʘ ʦʣʠʛʦʮʝʥʘ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.10. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦïʦʩʘʜʦʯʥʳʤʠ ʥʝʦʛʝʥï

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ï ʣʘʚʘʤʠ, ʪʫʬʘʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 2 ʢʤ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʨʝʟʝʨʚʫʘʨʘ ʛʣʘʚʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣʘ ʦʙʨʘʟʦʚʘʥʥʘʷ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʤʠ ʩʙʨʦʩʘʤʠ 

ʛʨʘʙʝʥʦʦʙʨʘʟʥʘʷ ʜʝʧʨʝʩʩʠʷ, ʦʩʝʚʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʨʘʪʝʨʳ ʄʫʪʥʦʚʩʢʦʛʦ 

ʚʫʣʢʘʥʘ ʠ ʜʘʣʝʝ ʥʘ ʩʝʚʝʨ, ʥʘʟʚʘʥʥʘʷ ʉʝʚʝʨʦïʄʫʪʥʦʚʩʢʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʦʡ. 

ʉʠʩʪʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʭʦʜʷʱʘʷ ʚ ʩʪʨʫʢʪʫʨʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʣʫʙʠʥʥʦʛʦ 

ʨʘʟʣʦʤʘ, ʠʤʝʝʪ ʰʠʨʠʥʫ ʦʢʦʣʦ 10 ʢʤ, ʜʣʠʥʫ ʦʢʦʣʦ 20 ʢʤ [ɺʘʢʠʥ ʠ ʜʨ, 1976; ɺʘʢʠʥ, 

ʇʠʣʠʧʝʥʢʦ, 1979]. 
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ʈʠʩʫʥʦʢ 1.10. ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʄʫʪʥʦʚʩʢʦ-ɾʠʨʦʚʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

[ɺʘʢʠʥ ʠ ʜʨ., 1976]. 

1 ï ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʘʣʴʜʝʨʳ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ; 2 

ï ʘʣʣʶʚʠʡ ʨʝʯʥʳʭ ʜʦʣʠʥ; 3 ï ʰʣʘʢʦʚʳʝ ʢʦʥʫʩʳ ʠ ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ; 4 ï 

ʙʘʟʘʣʴʪʳ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ; 5 ï ʘʥʜʝʟʠʪʳ ʠ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʳ ʄʫʪʥʦʚʢʦʛʦ ʚʫʣʢʘʥʘ; 6 ï ʘʥʜʝʟʠʪʳ ʠ 

ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʳ ʜʨʝʚʥʝʡ ʧʦʩʪʨʦʡʢʠ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ; 7 ï ʠʛʥʠʤʙʨʠʪʳ ʠ ʩʧʝʢʰʠʝʩʷ ʪʫʬʳ 

ʘʜʝʟʠʪʦ-ʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʜʨʝʚʥʷʷ ʧʦʩʪʨʦʡʢʘ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ); 8 ï ʵʢʩʪʨʫʟʠʠ ʘʥʜʝʟʠʪʦ-

ʜʘʮʠʪʦʚʦʛʦ ʠ ʣʠʧʘʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʴʜʝʨʳ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ; 9 ï 

ʵʢʩʪʨʫʟʠʠ ʠ ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ ʘʥʜʝʟʠʪʦ-ʜʘʮʪʦʚʦʛʦ ʠ ʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ; 10 ï ʵʢʩʪʨʫʟʠʠ ʠ ʣʘʚʦʚʳʝ 

ʧʦʪʦʢʠ ʜʘʮʠʪʦʚʦʛʦ ʠ ʣʠʧʘʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ; 11 ï ʙʘʟʘʣʴʪʳ ʠ ʘʥʜʝʟʠʪʦ-ʙʘʟʘʣʴʪʳ ʘʣʥʝʡʩʢʦʡ ʩʝʨʠʠ; 

12 ï ʠʥʪʨʫʟʠʷ ʜʠʦʨʠʪʦʚ; 13 ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʵʬʬʫʟʠʚʳ ʙʝʨʝʟʦʚʩʢʦʡ, 

ʚʠʣʶʯʠʥʩʢʦʡ ʠ ʧʘʨʘʪʫʥʩʢʦʡ ʩʚʠʪ; 14 ï ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʝ ʧʦʨʦʜʳ; 15 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ; 16 ï ʢʨʘʪʝʨʳ ʠ ʢʘʣʴʜʝʨʳ ʜʨʝʚʥʠʭ ʚʫʣʢʘʥʦʚ; 17 ï ʜʝʡʩʪʚʫʶʱʠʝ ʚʫʣʢʘʥʳ; 18 ï 

ɸʢʪʠʚʥʘʷ ʚʦʨʦʥʢʘ ʄʫʪʥʦʚʢʦʛʦ ʚʫʣʢʘʥʘ; 19 ï ʚʝʨʰʠʥʘ ʄʫʪʥʦʚʩʢʦʛʦ ʚʫʣʢʘʥʘ (3323 ʤ); 20 ï 

ʬʫʤʘʨʦʣʴʥʦʝ ʧʦʣʝ ʢʨʘʪʝʨʘ ʄʫʪʥʦʚʢʦʛʦ ʚʫʣʢʘʥʘ; 21ï ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ; 22 ï ʪʝʨʤʘʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ. ʎʠʬʨʳ ʥʘ ʩʭʝʤʝ: 1 ï ɸʢʪʠʚʥʘʷ ɺʦʨʦʥʢʘ; 2 ï ʅʠʞʥʝʝ (ɼʦʥʥʦʝ) ʬʫʤʘʨʦʣʴʥʦʝ ʧʦʣʝ; 3 ï 

ɺʝʨʭʥʝʝ ʬʫʤʘʨʦʣʴʥʦʝ ʧʦʣʝ; 4 ï ʉʝʚʝʨʦ-ʄʫʪʥʦʚʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ, ʟʘʧʘʜʥʘʷ ʛʨʫʧʧʘ; 5 ï ʉʝʚʝʨʦ-

ʄʫʪʥʦʚʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ, ʚʦʩʪʦʯʥʘʷ ʛʨʫʧʧʘ; 6 ï ɿʘʧʘʜʥʦ-ʄʫʪʥʦʚʩʢʠʝ ʪʝʨʤʳ; 7 ï ɼʘʯʥʦʝ 

ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ; 8 ï ɺʝʨʭʥʝʞʠʨʦʚʩʢʠʝ ʪʝʨʤʳ; 9 ï ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ ɾʠʨʦʚʩʢʦʛʦ ʚʫʣʢʘʥʘ; 10 ï 

ʅʠʞʥʝʞʠʨʦʚʩʢʠʝ ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. 
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ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʄʫʪʥʦʚʩʢʦ-ɾʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ. ʍʦʣʦʜʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʦʪʣʦʞʝʥʠʡ, ʟʘʧʦʣʥʷʶʱʠʭ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʴ, ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʦʪ ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ (ʢʘʣʴʜʝʨʘ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ) ʢ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʙʘʟʠʩʫ 

ʜʨʝʥʠʨʦʚʘʥʠʷ (ʦʢʝʘʥ), ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʫʣʢʘʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ ʩ 

ʚʦʩʭʦʜʷʱʠʤʠ ʧʦʪʦʢʘʤʠ ʛʣʫʙʠʥʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɺʦʜʳ ʥʘʛʨʝʚʘʶʪʩʷ ʠ ʯʘʩʪʠʯʥʦ 

ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʚʠʜʝ ʧʘʨʦʚʳʭ ʩʪʨʫʡ ʥʘ ʪʝʨʤʘʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ (ʉʝʚʝʨʦ-ʄʫʪʥʦʚʩʢʠʝ, 

ɼʘʯʥʳʝ). ɻʦʨʩʪʦʚʦʝ ʧʦʜʥʷʪʠʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʪʦʢʫ ʚʦʜ ʠʟ ʜʝʧʨʝʩʩʠʠ, ʥʦ ʢʨʫʧʥʳʝ 

ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʣʦʤʳ, ʩʝʢʫʱʠʝ ʠ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʴ, ʠ ʛʦʨʩʪʦʚʦʝ ʧʦʜʥʷʪʠʝ, ʩʣʫʞʘʪ 

ʢʘʥʘʣʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʜʚʠʞʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʥʘ ʚʦʩʪʦʢ. ɺ ʟʦʥʘʭ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ 

ʩʦʟʜʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʜʦʥʘʧʦʨʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥʦ-ʞʠʣʴʥʳʭ 

ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ [ɺʘʢʠʥ ʠ ʜʨ, 1976].  

ɺ ʮʝʣʷʭ ʜʦʨʘʟʚʝʜʢʠ ʄʫʪʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʚ ʧʝʨʠʦʜ ʩ 2004 ʧʦ 

2008 ʛʛ. ʚʳʧʦʣʥʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʤʝʪʦʜʦʤ 

ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʄʊɿ) ʚ ʨʘʡʦʥʝ ʄʫʪʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʥʘ 

ʝʛʦ ʬʣʘʥʛʘʭ [ʅʫʨʤʫʭʘʤʝʜʦʚ ʠ ʜʨ., 2010]. ʇʦʩʪʨʦʝʥʳ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʩ 

ʢʦʥʪʨʘʩʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʜʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ (ʨʠʩ. 1.11). ɺ 

ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʜʝʣʝʥ ʛʦʨʠʟʦʥʪ ʧʦʨʦʜ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (1 ï 20 ʆʤĿʤ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʚʦʜʥʝʥʥʳʤ 

ʪʫʬʦʛʝʥʥʳʤ ʧʦʨʦʜʘʤ. ɽʛʦ ʤʦʱʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 300 ʜʦ 800 ï 900 ʤ, ʘ ʚ ʢʨʦʚʣʝ ʠ 

ʧʦʜʦʰʚʝ ʩʣʦʷ ʚʳʜʝʣʷʶʪʩʷ ʧʦʜʥʷʪʠʷ ʩ ʘʤʧʣʠʪʫʜʦʡ 300 ï 600 ʤ. ʇʦʜ ʥʠʟʢʦʦʤʥʦʡ ʪʦʣʱʝʡ 

ʦʙʚʦʜʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʝʥ ʚʳʩʦʢʦʦʤʥʳʡ ʛʦʨʠʟʦʥʪ (ʦʩʥʦʚʘʥʠʝ) ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

100 ï 1000 ʆʤĿʤ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʘʩʪʥʘʷ ʘʥʦʤʘʣʠʷ 

ʧʦʚʳʰʝʥʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʚʳʩʦʢʦʦʤʥʦʤ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ (ʫʜʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʝ ʆʤĿʤ).  
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ʈʠʩʫʥʦʢ 1.11. 3D-ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʡʦʥʘ ʄʫʪʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʘʨʦʛʠʜʨʦʪʝʨʤ [ʅʫʨʤʫʭʘʤʝʜʦʚ ʠ ʜʨ., 2010]. 

 

ʉʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʩʦ ʩʪʦʨʦʥʳ ʚʫʣʢʘʥʘ ɻʦʨʝʣʳʡ, ʠʤʝʶʱʠʡ ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ [ʅʫʨʤʫʭʘʤʝʜʦʚ ʠ ʜʨ., 

2010]. ɺ ʨʘʡʦʥʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʄʫʪʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʪʦʢ ʚʩʪʨʝʯʘʝʪ 

ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʫʘʨ, ʛʜʝ ʭʦʣʦʜʥʘʷ ʤʝʪʝʦʨʥʘʷ ʚʦʜʘ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʛʦʨʷʯʠʤʠ ʚʦʜʘʤʠ (ʨʠʩ. 1.12). ɺ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʫʘʨ ʦʪʨʘʞʝʥ ʚ 

ʚʠʜʝ ʘʥʦʤʘʣʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʢʨʦʚʣʷ ʢʦʪʦʨʦʡ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 1.1 ʜʦ 2 

ʢʤ. ʕʪʦʪ ʧʨʦʚʦʜʥʠʢ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʘʭʦʤʪʝʥʩʢʦʡ ʪʦʣʱʝ ʧʘʣʝʦʛʝʥʘ, ʘ ʝʛʦ ʧʦʜʦʰʚʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʦʚʣʝʡ ʠʥʪʨʫʟʠʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʠʥʪʨʫʟʠʚʥʦʛʦ ʪʝʣʘ ʧʦ ʩʚʦʠʤ ʢʨʘʷʤ ʢʘʢ ʙʳ 

ʦʙʨʘʟʫʝʪ ʙʦʨʪʘ, ʘ ʤʝʞʜʫ ʥʠʤʠ ï ʣʦʞʝ ʧʨʠʨʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ. ʊʦ ʝʩʪʴ, ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ 
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ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʚʦʜʳ. ɺ ʵʪʦʡ ʟʦʥʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʘʭʦʤʪʝʥʩʢʦʡ ʪʦʣʱʠ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʩʣʫʞʠʪ 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʟʨʳʚʥʦʝ ʥʘʨʫʰʝʥʠʝ, ʚʳʜʝʣʝʥʥʦʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ 

ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʘʥʦʤʘʣʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1.12. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʄʫʪʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʧʦ 

ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʤʫ ʧʨʦʬʠʣʶ ɸïɸ ʧʦ ʜʘʥʥʳʤ ʄʊɿ [ʅʫʨʤʫʭʘʤʝʜʦʚ ʠ ʜʨ., 2010]. 

1 ï ʧʫʥʢʪʳ ʄʊɿ; 2 ï ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʆʤ ʤ; 3: ʘ ï ʘʭʦʤʪʝʥʩʢʘʷ ʪʦʣʱʘ (P3 

ah2), ʙ ï ʨʘʥʥʝʤʠʦʮʝʥʦʚʳʝ ʠʥʪʨʫʟʠʠ (N1), ʚ ï ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʝ ʪʝʣʦ ʘʥʜʝʟʠʪʦʚ (N2); ʛ ï 

ʘʥʦʤʘʣʴʥʦ ʥʠʟʢʦʦʤʥʳʡ ʫʯʘʩʪʦʢ ʚ ʘʭʦʤʪʝʥʩʢʦʡ ʪʦʣʱʝ (ʨʝʟʝʨʚʫʘʨ); 4: ʘ ï ʚʳʩʦʢʦʦʤʥʳʝ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʙ ï ʥʠʟʢʦʦʤʥʳʡ ʛʦʨʠʟʦʥʪ ʘʣʥʝʡʩʢʦʡ ʩʝʨʠʠ (Nal2), ʚ ï 

ʘʥʦʤʘʣʴʥʦ ʥʠʟʢʦʦʤʥʳʡ ʛʦʨʠʟʦʥʪ ʚ ʪʦʣʱʝ ʘʣʥʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 5: ʘ ï ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʦʪʦʢ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʙ ï ʧʦʪʦʢʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʠʟ ʨʝʟʝʨʚʫʘʨʘ, ʚ ï ʧʦʪʦʢʠ ʧʝʨʝʛʨʝʨʝʪʦʡ ʚʦʜʳ 

(ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ); ʛ ï ʨʝʟʝʨʚʫʘʨ ʩ ʪʝʨʤʘʣʴʥʳʤʠ ʚʦʜʘʤʠ; 6: ʘ ï 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʦʯʘʛ (ʪʝʤʥʘʷ ʯʘʩʪʴ), ʙ ï ʟʦʥʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ (ʩʚʝʪʣʘʷ 

ʯʘʩʪʴ); 7: ʘ ï ʩʢʚʘʞʠʥʳ, ʙ ï ʟʦʥʳ ʧʨʠʪʦʢʘ; 8 ï ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʨʳʚʥʳʝ ʟʦʥʳ. 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʭʦʣʦʜʥʳʝ ʚʦʜʳ ʠʟ ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʯʝʨʝʟ ʦʩʣʘʙʣʝʥʥʫʶ ʟʦʥʫ ʚ 

ʠʥʪʨʫʟʠʚʥʦʤ ʪʝʣʝ ʧʨʦʥʠʢʘʶʪ ʚ ʦʙʣʘʩʪʴ ʚʣʠʷʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʯʘʛʘ (ʥʘ 

ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ï3éï4 ʢʤ) ʠ ʚʩʪʫʧʘʶʪ ʚ ʢʦʥʪʘʢʪ ʩ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʨʝʜʦʡ. ɺ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʫʩʪʨʝʤʣʷʶʪʩʷ ʧʦ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤ 

ʨʘʟʣʦʤʘʤ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ï ʚ ʟʦʥʳ ʨʘʟʛʨʫʟʢʠ [ʅʫʨʤʫʭʘʤʝʜʦʚ ʠ ʜʨ., 2010]. 

ʉʦʙʩʪʚʝʥʥʦ, ʄʫʪʥʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʟʦʥʘʤʠ, ʛʜʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ 

ʧʝʨʝʛʨʝʪʳʭ ʚʦʜ. ʏʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʢʘʨʪʠʥʘ, ʢʦʛʜʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʦʥʳ ʚʩʢʨʳʪʳ ʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʤ ʚʳʩʦʢʦʦʤʥʦʤ ʦʩʥʦʚʘʥʠʠ [ʅʫʨʤʫʭʘʤʝʜʦʚ ʠ ʜʨ., 2010]. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʦʥʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ, ʚ ʨʘʟʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ 

ʪʦʣʱʘʭ ʠ ʷʚʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦ ʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʝ ʥʝ ʦʪʤʝʯʝʥʦ. 

ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ [ʂʠʨʶʭʠʥ, ʉʫʛʨʦʙʦʚ 2019], ʄʫʪʥʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʧʘʨʦʛʠʜʨʦʪʝʤ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʚʫʣʢʘʥʦʤ ʄʫʪʥʦʚʩʢʠʡ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʧʣʦʚʦʝ ʠ ʚʦʜʥʦʝ ʧʠʪʘʥʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ.1.13). ʅʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʜʝʢʘʙʨʝ 1999 ʛ. ɺʝʨʭʥʝ-

ʄʫʪʥʦʚʩʢʘ ̫ɻʝʦʕʉ (12 ʄɺʪ) ʠ ʚ ʘʧʨʝʣʝ 2003 ʛ. ï ʄʫʪʥʦʚʩʢʘ ̫ɻʝʦʕʉ-1 (50 ʄɺʪ). ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥ ʄʫʪʥʦʚʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʨʝʯʥʦʡ ʩʝʪʠ ʨʘʡʦʥʘ, ʦʪʤʝʯʝʥʦ ʩʦʚʧʘʜʝʥʠʝ ʠʟʦʪʦʧʥʳʭ ʩʦʩʪʘʚʦʚ ʚʦʜʳ ʨ. 

ɺʫʣʢʘʥʥʦʡ ʥʘ ʠʩʪʦʢʝ ʠʟ ʣʝʜʥʠʢʘ ʚʫʣʢʘʥʘ ʄʫʪʥʦʚʩʢʠʡ ʩ ʩʢʚʘʞʠʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɸʚʪʦʨʳ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʦʜʥʦʝ ʧʠʪʘʥʠʝ ʄʫʪʥʦʚʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʩʚʷʟʘʥʦ ʩ 

ʣʝʜʥʠʢʘʤʠ ʠʟ ʢʨʘʪʝʨʘ ʄʫʪʥʦʚʩʢʦʛʦ ʚʫʣʢʘʥʘ [ʂʠʨʶʭʠʥ, ʉʫʛʨʦʙʦʚ 2019].  
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ʈʠʩʫʥʦʢ 1.13. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ (ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʠʪʘʥʠʷ ʄʫʪʥʦʚʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ) ʚʜʦʣʴ ʉʝʚʝʨʦïʄʫʪʥʦʚʩʢʦʡ ʚʫʣʢʘʥʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ [ʇʦʣʷʢʦʚ, 

2018].  

1 ï ʤʠʦʮʝʥʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʪʨʝʪʠʯʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 2 ï ʤʠʦʮʝʥʦʚʳʝ 

ʜʘʮʠʪʦʚʳʝ ʠ ʨʠʦʣʠʪʦʚʳʝ ʪʫʬʳ ʠ ʣʘʚʳ; 3 ï ʧʣʠʦʮʝʥïʯʝʪʚʝʨʪʠʯʥʳʝ ʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʳ ʠ 

ʘʥʜʝʟʠʪʦʚʳʝ ʪʫʬʳ; 4 ï ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʘʥʜʝʟʠʪʳ ʠ ʙʘʟʘʣʴʪʳ, 5 ï 

ʨʠʦʣʠʪʦʚʳʝ ʵʢʩʪʨʫʟʠʠ; 6 ï ʪʝʧʣʦʚʳʝ ʠʩʪʦʯʥʠʢʠ (ʥʝʜʘʚʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠʥʪʨʫʟʠʠ); 7 ï 

ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʷ (1 ï ɸʢʪʠʚʥʘʷ ʚʦʨʦʥʢʘ, 2 ï ɼʦʥʥʦʝ ʧʦʣʝ, 3 ï ɺʝʨʭʥʝʝ ʧʦʣʝ, 4, 5 ï ʉʝʚʝʨʦï

ʄʫʪʥʦʚʩʢʠʝ, 7 ï ɼʘʯʥʳʝ, 9 ï ʄʝʜʚʝʞʴʠ, 15 ï ɺʝʨʭʥʝ-ɾʠʨʦʚʩʢʠʝ, 18 ï ɺʠʣʶʯʠʥʩʢʠʝ); 8 ï ʚʦʜʥʦʝ 

ʧʠʪʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 9 ï ʩʢʚʘʞʠʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʤʝʨʘʤʠ; 10 ï ʠʟʦʪʝʨʤʳ, oC; 11 ï 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʦʥʳ; 12 ï ʫʨʦʚʝʥʴ ʪʝʨʤʦʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 13 ï ʙʘʩʩʝʡʥʳ ʣʦʢʘʣʴʥʳʭ 

ʤʝʪʝʦʨʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʄʫʪʥʦʚʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʇʘʨʘʪʫʥʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʅʘʯʠʢʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʦʡ ʟʦʥʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʣʦʢʦʚʳʤ ʩʪʨʦʝʥʠʝʤ. ʄʦʟʘʠʢʘ 

ʙʣʦʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʉ-ɿ ʠ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ [ʉʝʨʝʞʥʠʢʦʚ, ɿʠʤʠʥ, 1976]. ʄʝʨʠʜʠʦʥʘʣʴʥʳʤʠ ʠ 

ʩʫʙʰʠʨʦʪʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʜʨʝʚʥʠʭ ʙʣʦʢʦʚ (ʩʦʧʢʘ ɻʦʨʷʯʘʷ) ʠ 

ʙʣʦʢʦʚ ʩ ʨʘʥʥʝʤʠʦʮʝʥʦʚʳʤʠ ʠʥʪʨʫʟʠʷʤʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʛʠʜʨʦʪʝʨʤ (ʨʠʩ. 1.14). ɼʣʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ (ʩ ʵʦʮʝʥʘ ʧʦ ʛʦʣʦʮʝʥ) ʦʙʫʩʣʦʚʣʝʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʥʘ ʢʦʨʝ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ.  
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ʈʠʩʫʥʦʢ 1.14. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʇʘʨʘʪʫʥʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʉʦʩʪʘʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷé, 2002] ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[ɹʝʣʦʫʩʦʚ, 1978, ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʘʪʣʘʩé, 1987] ʚ ʨʘʙʦʪʝ [ʏʫʜʘʝʚ ʠ ʜʨ., 2016]. 

1 ï ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʥʘ ʢʦʨʝ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʠʧʘ: ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 

ʚʝʨʭʥʝʤʝʣʦʚʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ; 2-4 ï ʦʪʣʦʞʝʥʠʷ 

ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʥʘ ʢʦʨʝ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ: 2 ï ʵʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʝ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, 3 ï ʤʠʦʮʝʥʦʚʳʝ ʛʠʧʘʙʠʩʩʘʣʴʥʳʝ ʠʥʪʨʫʟʠʠ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʪʝʣʘ, 4 ï ʵʬʬʫʟʠʚʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʢʨʦʚʳ ʵʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ; 5-8 ï ʦʪʣʦʞʝʥʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ: 

5 ï ʧʣʠʦʮʝʥʦʚʳʝ ʵʬʬʫʟʠʚʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʡ ʬʦʨʤʘʮʠʠ, 6 ï 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ ʵʪʦʡ ʬʦʨʤʘʮʠʠ, 7 ï ʧʦʢʨʦʚʥʳʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʣʠʦʮʝʥ-

ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʨʠʦʜʘʮʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ, 8 ï ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ ʵʪʦʡ ʬʦʨʤʘʮʠʠ; 9 ï 

ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʇʘʨʘʪʫʥʩʢʦʛʦ (ʚ ʮʝʥʪʨʝ ʪʝʨʨʠʪʦʨʠʠ) ʠ 

ɸʚʘʯʠʥʩʢʦʛʦ (ʥʘ ʩʝʚʝʨʝ) ʛʨʘʙʝʥʦʚ; 10 ï ʛʦʣʦʮʝʥʦʚʳʝ ʙʘʟʘʣʴʪʳ: ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ (ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ 

ʪʝʨʨʠʪʦʨʠʠ), ʰʣʘʢʦʚʳʝ ʢʦʥʫʩʳ ʠ ʩʪʨʘʪʦʚʫʣʢʘʥ ɺʠʣʶʯʠʥʩʢʠʡ; 11 ï ʨʘʟʣʦʤʳ: ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ, ʙ ï  

ʢʨʫʧʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʚ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ; 12 ï ʛʨʫʧʧʳ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 1 ï 

ʅʠʞʥʝʧʘʨʘʪʫʥʩʢʠʝ 2 ï ʉʨʝʜʥʝʧʘʨʘʪʫʥʩʢʠʝ, 3 ï ɺʝʨʭʥʝʧʘʨʘʪʫʥʩʢʠʝ (ʦʪʤʝʯʝʥʘ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʫʯʘʩʪʢʘ, ʢʦʪʦʨʳʡ ʬʘʢʪʠʯʝʩʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ 10 ʢʤ ʥʘ ʉɿ ʜʦ ʩʦʧʢʠ ɻʦʨʷʯʝʡ), 4 ï 

ʂʘʨʳʤʰʠʥʩʢʠʝ, 5 ï ɺʠʣʶʯʠʥʩʢʠʝ. 
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ɺʳʜʝʣʷʝʪʩʷ ʪʨʠ ʵʪʘʧʘ ʵʚʦʣʶʮʠʠ ʩʠʩʪʝʤʳ: ʵʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʡ, ʧʣʠʦʮʝʥ-

ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʠ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʡ. ʉ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʩʚʷʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʘʥʜʝʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ï ʢʨʫʧʥʳʭ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʪʝʣ ʜʠʦʨʠʪʦʚ ʠ ʵʬʬʫʟʠʚʥʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʢʨʦʚʦʚ ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʦʚ. ʉʦ ʚʪʦʨʳʤ ʵʪʘʧʦʤ ï 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʡ ʬʦʨʤʘʮʠʠ (ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʪʝʣ, ʣʘʚ ʠ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ) ʠ ʨʠʦʜʘʮʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ (ʧʦʢʨʦʚʥʳʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ). ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʦʪʣʠʯʘʝʪʩʷ 

ʢʦʥʪʨʘʩʪʥʳʤ ʤʘʛʤʘʪʠʟʤʦʤ: ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʴʜʝʨ, ʤʦʱʥʳʭ ʧʦʪʦʢʦʚ ʢʠʩʣʦʡ ʧʠʨʦʢʣʘʩʪʠʢʠ 

ʠ ʠʛʥʠʤʙʨʠʪʦʚ; ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ï ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ, ʰʣʘʢʦʚʳʭ ʢʦʥʫʩʦʚ ʠ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ 

ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʂ ʵʪʦʤʫ ʵʪʘʧʫ ʧʨʠʫʨʦʯʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʇʘʨʘʪʫʥʩʢʦʛʦ ʛʨʘʙʝʥʘ, ʚ 

ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʦʜʥʦʠʤʝʥʥʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ [ʏʫʜʘʝʚ ʠ ʜʨ., 2016]. ʇʦ 

ʦʮʝʥʢʘʤ ʘʚʪʦʨʦʚ ʚʦʟʨʘʩʪ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 200 ï 250 ʪʳʩ. ʣʝʪ. (ʢʦʥʝʮ ʩʨʝʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ). ɺ ʧʨʝʜʝʣʘʭ ʇʘʨʘʪʫʥʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ: 

ʂʘʨʳʤʰʠʥʩʢʠʡ, ɺʝʨʭʥʝʧʘʨʘʪʫʥʩʢʠʡ, ʉʨʝʜʥʝʧʘʨʘʪʫʥʩʢʠʡ, ʅʠʞʥʝʧʘʨʘʪʫʥʩʢʠʡ, ʉʝʚʝʨʥʳʡ. 

ʇʘʨʘʪʫʥʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʦ ʤʘʩʰʪʘʙʫ ʚʳʥʦʩʘ ʪʝʧʣʘ, ʝʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʟʘ 

ʚʨʝʤʷ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʥʦʩʘ ʪʝʧʣʘ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. ɺʳʜʝʣʷʝʤʘʷ 

ʩʠʩʪʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʠʣʠ çʧʦʛʨʝʙʝʥʥʦʡè. ɺ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʪʘʢʦʛʦ ʪʠʧʘ ʚʦʟʤʦʞʥʦ ʩʢʦʧʣʝʥʠʝ ʛʨʦʤʘʜʥʳʭ ʟʘʧʘʩʦʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʌʣʶʠʜʦʥʘʩʳʱʝʥʥʳʝ ʢʘʥʘʣʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʠʩʪʝʤʳ ʛʣʫʙʠʥʥʳʭ 

ʨʘʟʣʦʤʦʚ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʣʦʱʘʜʠ, ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

ʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ. ʆʪʨʘʞʝʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʘʷ ʢʘʨʪʠʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʀʟʣʦʞʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʭʝʤʝ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʪʘʣʴʥʦʡ 

ʨʘʟʚʝʜʢʠ ʉʨʝʜʥʝ- ʠ ʅʠʞʥʝʧʘʨʘʪʫʥʩʢʦʛʦ ʫʯʘʩʪʢʦʚ (ʨʠʩ. 1.15). ʊʘʢʘʷ ʩʭʝʤʘ ʪʝʧʣʦʚʦʛʦ 
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ʧʠʪʘʥʠʷ ʦʙʲʷʩʥʷʝʪ ʠ ʧʦʷʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʴʰʝ 100 0ʉ ʥʘ ʅʠʞʥʝʧʘʨʘʪʫʥʩʢʦʤ ʫʯʘʩʪʢʝ, 

ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʩʪʨʫʢʪʫʨʦʡ çʨʘʟʙʠʪʦʡ ʪʘʨʝʣʢʠè, ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʩʪʴ ʧʦʪʦʢʘ ʥʘ 

ʉʨʝʜʥʝʧʘʨʘʪʫʥʩʢʦʤ ʫʯʘʩʪʢʝ, ʛʜʝ ʦʪʤʝʯʘʶʪʩʷ ʪʝʨʤʦʧʨʦʚʦʜʷʱʠʝ ʢʘʥʘʣʳ ʥʘ ʚʝʩʴʤʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ [ʄʘʥʫʭʠʥ, ɺʦʨʦʞʝʡʢʠʥʘ, 1976]. 

 
ʈʠʩʫʥʦʢ 1.15. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʇʘʨʘʪʫʥʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ [ʄʘʥʫʭʠʥ, ɺʦʨʦʞʝʡʢʠʥʘ, 1976].  

1 ï ʦʙʣʘʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʭʦʣʦʜʥʳʭ ʚʦʜ ʟʦʥ ʩʚʦʙʦʜʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʝʥʥʦʛʦ 

ʚʦʜʦʦʙʤʝʥʘ; 2 ï ʛʨʫʥʪʦʚʳʡ ʧʦʪʦʢ ʚ ʨʳʭʣʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ; 3 ï ʛʣʫʙʦʢʠʝ ʟʦʥʳ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʘʢʪʠʚʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʭʦʣʦʜʥʳʭ ʚʦʜ; 4 ï ʦʙʣʘʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʭʦʣʦʜʥʳʭ ʚʦʜ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʚʦʜʦʦʙʤʝʥʝ ʚ ʧʨʝʜʝʣʘʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ; 5 ï ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ 

ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ; 6 ï ʦʙʣʘʩʪʴ, ʧʨʦʥʠʮʘʝʤʘʷ ʜʣʷ ʭʦʣʦʜʥʳʭ ʚʦʜ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʥʠʮʘʝʤʳʭ ʜʣʷ 

ʪʝʨʤʘʣʴʥʳʭ; 7 ï ʫʯʘʩʪʢʠ, ʥʝʧʨʦʥʠʮʘʝʤʳʝ ʜʣʷ ʭʦʣʦʜʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ; 8 ï ʬʣʶʠʜʦʧʦʜʚʦʜʷʱʠʝ 

ʢʘʥʘʣʳ (ʩʠʩʪʝʤʘ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ) ʠ ʤʝʩʪʘ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʚʦʜʦʥʘʧʦʨʥʫʶ ʩʠʩʪʝʤʫ; 9 ï 

ʛʝʦʠʟʦʪʝʨʤʳ, ÁC; 10 ï ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ, ʚʳʚʦʜʷʱʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ 

ʨʘʩʪʚʦʨ; 11 ï ʨʘʟʣʦʤʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʭʦʣʦʜʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ; 12 ï 

ʛʨʘʥʠʮʘ ʟʦʥʳ ʧʝʨʝʛʨʝʪʳʭ ʚʦʜ; 13 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʭʦʣʦʜʥʳʭ ʪʨʝʱʠʥʥʳʭ, ʧʣʘʩʪʦʚʦ-

ʪʨʝʱʠʥʥʳʭ ʠ ʪʨʝʱʠʥʥʦ-ʞʠʣʴʥʳʭ ʚʦʜ; 14 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ; 15 ï 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʦʜʦʫʧʦʨ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ; 16 ï ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

 
ɹʦʣʴʰʝʙʘʥʥʘʷ ʠ ʂʘʨʳʤʯʠʥʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 70 ʢʤ 

ʦʪ ʢʨʘʝʚʦʡ ʩʪʦʣʠʮʳ ï ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ-ʂʘʤʯʘʪʩʢʦʛʦ. ɹʦʣʴʰʝʙʘʥʥʳʝ ʠ ʄʘʣʳʝ ɹʘʥʥʳʝ 
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ʠʩʪʦʯʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʫ ʩʝʚʝʨʥʦʛʦ ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʦʧʢʠ ɻʦʨʷʯʝʡ, 

ʂʘʨʳʤʯʠʥʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ï ʫ ʶʞʥʦʛʦ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʩ ʩʝʚʝʨʘ ʠ 

ʶʛʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʤʠ ʜʦʣʠʥʘʤʠ ʨʝʢ ɹʘʥʥʦʡ ʠ ʇʨʘʚʦʡ ʂʘʨʳʤʯʠʥʳ. 

ɻʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʨʝʢ 

ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ, ʦʜʥʘʢʦ ʦʥʠ ʦʙʲʝʜʠʥʝʥʳ ʦʙʱʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʪʝʧʣʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ɹʦʣʴʰʝʙʘʥʥʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ, ʫʯʘʩʪʦʢ ʨʘʟʚʝʜʳʚʘʣʩʷ ʩ ʮʝʣʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʪʘʥʮʠʠ. 

ɻʝʦʣʦʛʦʩʪʨʫʢʪʫʨʥʘʷ ʧʦʟʠʮʠʷ ʦʧʠʩʳʚʘʝʤʳʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ: ʨʘʟʥʦʨʦʜʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤ ʝʛʦ 

ʢʦʤʧʣʝʢʩʦʤ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʚʫʣʢʘʥʠʪʦʚ ʢʠʩʣʦʛʦ ʠ ʫʤʝʨʝʥʥʦ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 1.16) 

[ʉʝʨʝʞʥʠʢʦʚ, ɿʠʤʠʥ, 1976]. 

 

ʈʠʩʫʥʦʢ 1.16. ʇʘʣʝʦʚʫʣʢʘʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʡʦʥʘ ɹʦʣʴʰʝʙʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ [ʉʝʨʝʞʥʠʢʦʚ, ɿʠʤʠʥ, 1976].  

1 ï ʬʫʥʜʘʤʝʥʪ ʨʝʩʪʘʚʨʠʨʫʶʱʠʭʩʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ; 2 ï ʩʨʝʜʥʝ-ʤʠʦʮʝʥʦʚʳʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʤʘʩʩʠʚʳ (ɸ ï ʛʦʨʳ ʊʦʣʩʪʳʡ ʤʳʩ); 3 ï ʧʦʩʣʝ- ʩʨʝʜʥʝ- ʤʠʦʮʝʥʦʚʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʤʘʩʩʠʚʳ (ɹ ï ʩʦʧʢʠ ɻʦʨʷʯʘʷ, ɺ ï ʩʦʧʢʠ ʗʛʦʜʥʘʷ; ɻ ï ʩʦʧʢʠ ʐʝʤʝʜʦʛʘʥ, ɼ ï ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʫʯʴʷ 

ʅʘʯʠʢʠʥʩʢʠʡ, ɽ ï ʚʦʜʦʨʘʟʜʝʣʘ ʨʝʢ ʇʨʘʚʦʡ ʠ ʉʨʝʜʥʝʡ ʂʘʨʳʤʯʠʥʳ, ɾ ï ɼʚʘ ɹʨʘʪʘ); 4 ï ʨʝʣʠʢʪʳ 

ʢʘʣʴʜʝʨʳ; 5 ï ʜʨʝʚʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʧʣʘʪʦʙʘʟʘʣʴʪʳ; 6 ï ʩʦʚʨʝʤʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʳ. 

 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʷ ɹʦʣʴʰʝʙʘʥʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ 

ʩ ʦʯʘʛʘʤʠ ʨʘʟʛʨʫʟʢʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. ɹʦʣʴʰʝʙʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʦʙʦʠʤ 
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ʙʝʨʝʛʘʤ ʨ. ɹʘʥʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1.5 ʢʤ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʩʪʫʧʫ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʘʩʳ, 

ʩʣʦʞʝʥʥʦʡ ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʥʠʞʥʠʤ ʯʘʩʪʷʤ ʩʢʣʦʥʦʚ ʜʦʣʠʥʳ, ʧʦʡʤʝ ʠ ʨʫʩʣʫ 

ʨʝʢʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 20 ï 30 ʜʦ 90 ï 99 ÁC, ʜʦʩʪʠʛʘʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʚʦʨʦʥʢʘʭ ʥʘ ʛʣʫʙʠʥʝ 2.5 ï 3 ʤ 102 ï 103 ÁC [ʂʨʘʝʚʦʡ ʠ ʜʨ., 1976]. ʇʦ ʙʦʣʝʝ 

ʩʚʝʞʠʤ ʜʘʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ 0.7 ï 1 ʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 25 ʜʦ 75 ÁC, 

ʚʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 75 ï 95 ÁC [ʃʝʦʥʦʚ ʠ ʜʨ, 2008]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʂʘʨʳʤʯʠʥʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʜʦʣʠʥʝ ʨ. ʇʨʘʚʘʷ ʂʘʨʳʤʯʠʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

2.5 ʢʤ, ʘ ʪʘʢʞʝ ʧʦ ʨʫʯʴʶ ɹʦʣʴʰʦʤʫ. ʊʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ 

ʧʦʣʦʞʝʥʠʶ ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʛʨʫʧʧʳ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ, ʶʛʦ-ʟʘʧʘʜʥʫʶ, ʨʫʯʴʝʚ ʊʝʧʣʦʛʦ ʠ 

ɹʦʣʴʰʦʛʦ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʘʭ ʜʦʩʪʠʛʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 70.5; 77.5 ʠ 95 ÁC, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʜʦ 1.1 ʛ/ʣ. ʆʪʤʝʯʘʝʪʩʷ ʧʦʯʪʠ ʧʦʣʥʘʷ 

ʠʜʝʥʪʠʯʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʂʘʨʳʤʯʠʥʩʢʠʭ ʠ ɹʦʣʴʰʝʙʘʥʥʳʭ ʛʠʜʨʦʪʝʨʤ [ʂʨʘʝʚʦʡ ʠ 

ʜʨ., 1976]. 

ɺ ʨʘʙʦʪʝ ʘʚʪʦʨʦʚ [ʂʨʘʝʚʦʡ ʠ ʜʨ., 1976] ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʣʦʞʝʥʠʷ 

ʛʝʦʠʟʦʪʝʨʤ, ʧʴʝʟʦʠʟʦʛʠʧʩ, ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʩʥʦʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʥʦʡ ɹʦʣʴʰʝʙʘʥʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʩʭʦʞʠʭ ʛʝʦ-ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʘʨʳʤʯʠʥʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ 

ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʡʦʥʘ (ʨʠʩ. 1.17). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʙʱʝʛʦ 

ʛʠʧʦʪʝʪʝʪʠʯʝʩʢʦʛʦ ʪʝʧʣʦʛʦʚʦʛʦ ʦʯʘʛʘ, ʧʠʪʘʶʱʝʛʦ ʦʙʝ ʩʠʩʪʝʤʳ ʥʘ ʛʣʫʙʠʥʝ ʧʦʨʷʜʢʘ 8 ʢʤ. 

ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʧʨʝʜʝʣʘʭ ʤʘʩʩʠʚʘ ʩʦʧʢʠ ɻʦʨʷʯʘʷ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ ʠ 

ʜʦʧʫʩʢʘʷ ʠʭ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʵʥʜʦʛʝʥʥʳʤ ʬʣʶʠʜʦʤ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʣʩʷ ʦʯʘʛ ʢʠʩʣʦʡ 

ʤʘʛʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʪʨʫʟʠʚʥʫʶ ʠ ʵʨʫʧʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɼʦʧʫʩʢʘʝʪʩʷ, ʯʪʦ 
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ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʦʯʘʛ, ʩʦʭʨʘʥʷʷ ʨʦʣʴ ʬʣʶʠʜʦʧʨʦʚʦʜʥʠʢʘ, ʩʫʱʝʩʪʚʫʝʪ ʚ ʥʝʜʨʘʭ ʤʘʩʩʠʚʘ 

ʩʦʧʢʠ ɻʦʨʷʯʘʷ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ 

ʦʯʘʛʘ ʥʘ ʛʣʫʙʠʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʝʦʵʣʝʢʪʨʠʯʝʢʩʢʠʤʠ ʜʘʥʥʳʤʠ [ʅʫʨʤʫʭʘʤʝʜʦʚ, 2017]. 

ɺʦʟʨʘʩʪ ɹʦʣʴʰʝʙʘʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥ ʚ 180 ï 350 ʤʣʥ. ʣʝʪ. (ʩʨʝʜʥʠʡ 

ï ʚʝʨʭʥʠʡ ʧʣʝʡʩʪʦʮʝʥ). ʂʘʨʳʤʯʠʥʩʢʠʝ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʙʦʣʝʝ 

ʤʦʣʦʜʳʤʠ. ɺʦʜʥʦʝ ʧʠʪʘʥʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɹʘʥʥʘʷ ʠ 

ʂʘʨʳʤʯʠʥʘ.  

 

ʈʠʩʫʥʦʢ 1.17. ɻʠʧʦʪʝʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ɹʦʣʴʰʝʙʘʥʥʦʡ ʠ ʂʘʨʳʤʯʠʥʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ [ʂʨʘʝʚʦʡ ʠ ʜʨ, 1976]. 

1 ï ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʳʭʦʜʳ ʛʠʜʨʦʪʝʨʤ; 2 ï ʩʣʘʙʦʪʝʨʤʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʩʥʦʚʥʦʛʦ 

ʦʯʘʛʘ ʨʘʟʛʨʫʟʢʠ ɹʦʣʴʰʝʙʘʥʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ; 3 ï ʛʝʦʠʟʦʪʝʨʤʳ; 4 ï ʢʦʥʪʫʨʳ ʟʦʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʥʜʦʛʝʥʥʦʛʦ ʬʣʶʠʜʘ; 5 ï ʢʦʥʪʫʨʳ 

ʟʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʛʨʝʪʳʭ ʚʦʜ; 6 ï ʦʯʘʛ ʣʦʢʘʣʠʟʘʮʠʠ ʬʣʶʠʜʘ; 7 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʬʣʶʠʜʘ; 8 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʝʨʝʛʨʝʪʳʭ ʚʦʜ; 9 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ; 

10 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʜ ʛʣʫʙʦʢʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ; 11 ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʭʦʣʦʜʥʳʭ ʚʦʜ ʚ ʟʦʥʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

 

ɺ ʇʘʫʞʝʪʩʢʦ-ʂʘʤʙʘʣʴʥʦ-ʂʦʰʝʣʝʚʩʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʤ (ʨʫʜʥʦʤ) ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʇʘʫʞʝʪʩʢʘʷ ʠ ʂʦʰʝʣʝʚʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʂʦʰʝʣʝʚʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʦʜʥʦʠʤʝʥʥʳʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʤʘʩʩʠʚʦʤ ʦʣʠʛʦʮʝʥ-
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ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʷʪʠ ʩʨʦʩʰʠʭʩʷ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʭ 

ʤʦʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ (ʨʠʩ. 1.18).  

 

ʈʠʩʫʥʦʢ 1.18. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ 

ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ [ɺʘʢʠʥ ʠ ʜʨ., 1976]. 

 1, 2 ï ʵʬʬʫʟʠʚʥʳʝ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʚʫʣʢʘʥʦʚ: 1 ï 

ʚʫʣʢʘʥ ɼʝʜ ʠ ɹʘʙʘ; 2 ï ʚʫʣʢʘʥ ʊʨʝʪʴʷ ʈʝʯʢʘ; 3-8 ï ʵʬʬʫʟʠʚʥʳʝ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ: 3 ï ʚʫʣʢʘʥ ɼʨʝʚʥʠʡ; 4 ï ʚʫʣʢʘʥ ɿʘʧʘʜʥʳʡ; 5 ï ʚʫʣʢʘʥ 1545 

(ɺʘʣʝʥʪʠʥ); 6 ï ʚʫʣʢʘʥ ɺʦʩʪʦʯʥʳʡ; 7 ï ʚʫʣʢʘʥ ʎʝʥʪʨʘʣʴʥʳʡ; 8 ï ʦʙʨʘʟʦʚʘʥʠʷ ɸʢʪʠʚʥʦʛʦ ʢʨʘʪʝʨʘ: ʘ 

ï ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ, ʙ ï ʦʪʣʦʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʟʨʳʚʘ; 9 ï ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ 

ʛʝʥʝʟʠʩʘ; 10 ï ʵʢʩʪʨʫʟʠʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ: ʘ ï ʜʘʮʠʘʥʜʝʟʠʪʦʚ ʠ ʜʘʮʠʪʦʚ, ʙ ï ʙʘʟʘʣʴʪʦʚ; 11-12 

ï ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʥʪʨʫʟʠʠ ʜʦʣʝʨʠʪʦʚ; 13 ï ʜʦʯʝʪʚʝʨʪʠʯʥʳʝ ʵʬʬʫʟʠʚʳ; 14 ï ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ: ʘ ï ʧʨʦʩʣʝʞʝʥʥʳʝ ʠ ʨʘʩʰʠʬʨʦʚʘʥʥʳʝ ʧʦ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʤ, ʙ ï ʧʦʜ ʨʳʭʣʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ; 15 ï ʘ ï ʢʘʣʴʜʝʨʳ; ʙ  ï ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʢʨʘʪʝʨʳ ʠ ʚʦʨʦʥʢʠ ʚʟʨʳʚʦʚ; 16 ï ʢʨʘʪʝʨʳ 

ʵʬʬʫʟʠʚʥʳʭ ʠ ʰʣʘʢʦʚʳʭ ʢʦʥʫʩʦʚ; 17 ï ʘ ï ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ; ʙ ï ɺʝʨʭʥʝ-

ʂʦʰʝʣʝʚʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ;  18 ï ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

 

ʄʘʩʩʠʚ ʦʙʨʘʟʦʚʘʥ ʥʘ ʩʦʯʣʝʥʝʥʠʠ ʶʞʥʦʢʘʤʯʘʪʩʢʦʛʦ ʠ ʩʝʚʝʨʦʢʫʨʠʣʴʩʢʦʛʦ ʩʝʛʤʝʥʪʦʚ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʚʩʣʝʜʩʪʚʠʝ ʵʚʦʣʶʮʠʠ ʢʨʫʧʥʦʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʉ-ɺ ʠ ʉ-ɿ ʧʨʦʩʪʠʨʘʥʠʷ 

[ɼʦʣʛʦʞʠʚʫʱʠʡ é, 1980; ʃʝʙʝʜʝʚ, ɼʝʢʫʩʘʨ, 1980; ʇʦʟʜʝʝʚ, ʅʘʞʘʣʦʚʘ, 2008]. ʈʘʟʛʨʫʟʢʘ 
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ʪʝʧʣʘ, ʧʘʨʦʛʘʟʦʚʦʡ ʩʤʝʩʠ ʠ ʛʠʜʨʦʪʝʨʤ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ 

ʅʠʞʥʝ- ʠ ɺʝʨʭʥʝ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʪʨʫʢʪʫʨʳ ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʄʦʱʥʦʩʪʴ ʨʘʟʛʨʫʟʦʢ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 25 

ʠ 50 ɻʢʘʣ/ʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [ɺʘʢʠʥ ʠ ʜʨ., 1976]. ʉʫʤʤʘʨʥʳʡ ʚʳʥʦʩ ʪʝʧʣʘ ʧʘʨʦʛʘʟʦʚʳʤʠ 

ʩʪʨʫʷʤʠ ʩʦʧʦʩʪʘʚʠʤ ʩ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ɼʦʣʠʥʳ ɻʝʡʟʝʨʦʚ (ʂʘʤʯʘʪʢʘ).  

ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʝ ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʟʚʝʜʘʥʦ ʚ 1975 ï 1984 ʛʛ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʫʨʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʚ ʠʥʪʝʨʚʘʣʝ 300 ï 1200 ʤ ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʩʢʨʳʪʦ ʤʥʦʛʦʬʘʟʥʦʝ ʠʥʪʨʫʟʠʚʥʦʝ ʪʝʣʦ (ʨʠʩ. 1.19). ʎʝʥʪʨʘʣʴʥʘʷ ʝʛʦ ʯʘʩʪʴ ʩʣʦʞʝʥʘ 

ʜʠʦʨʠʪʘʤʠ, ʚʳʰʝ ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ ʜʠʦʨʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ. ɸʧʠʢʘʣʴʥʘʷ ʯʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʤʝʛʘʙʨʝʢʯʠʡ, ʩʣʦʞʝʥʥʫʶ ʙʣʦʢʘʤʠ ʠʥʪʨʫʟʠʚʥʳʭ ʠ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʪʨʫʟʠʚʥʳʤʠ ʙʨʝʢʯʠʷʤʠ. ɺʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ 

ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʚʝʨʦʷʪʥʦ, ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʃʘʚʦʵʢʩʪʨʫʟʠʚʥʳʡ 

ʢʦʤʧʣʝʢʩ ʘʥʜʝʟʠʜʘʮʠʪʦʚ ʩʣʫʞʠʪ ʚʝʨʭʥʠʤ ʚʦʜʦʫʧʦʨʦʤ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʚʳʜʝʣʝʥʘ ʟʦʥʘ 

ʧʝʨʝʛʨʝʪʦʛʦ (çʩʫʭʦʛʦè) ʧʘʨʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 1500 ʤ ʠ 

ʚʳʢʣʠʥʠʚʘʶʱʘʷʩʷ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ. ʇʨʦʛʥʦʟʥʳʝ 

ʨʝʩʫʨʩʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʮʝʥʝʥʳ ʚ 210 ʢʛ/ʩ ʩʫʭʦʛʦ ʧʘʨʘ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 90 ʄɺʪ 

ʣɻʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ [ʇʠʩʘʨʝʚʘ, 1987]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʨʘʡʦʥʘ ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʘʥʘ ʩ 

ɺʝʨʭʥʝ-ʂʦʰʝʣʝʚʩʢʠʤ ʪʝʨʤʘʣʴʥʳʤ ʧʦʣʝʤ [ʇʦʟʜʝʝʚ, ʅʘʞʘʣʦʚʘ, 2008] ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ 

ʥʝʜʨʘʭ ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʝʜʠʥʘʷ ʢʨʫʧʥʘʷ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʇʨʦʛʥʦʟʥʳʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʶʪʩʷ 

Ó 300 ʄɺʪ [ʉʪʨʘʪʝʛʠʷ é, 2001], ʯʪʦ ʩʪʘʚʠʪ ʝʝ ʚ ʦʜʠʥ ʨʷʜ ʩ ʢʨʫʧʥʝʡʰʠʤʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʠʨʘ. 
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ʈʠʩʫʥʦʢ 1.19. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

[ʇʠʩʘʨʝʚʘ, 1987]. 

1 ï ʜʠʦʨʠʪʳ; 2 ï ʜʠʦʨʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ; 3 ï ʩʫʙʠʥʪʨʫʟʠʚʥʳʝ ʢʩʝʥʦʙʨʝʢʯʠʠ; 4 ï ʘʥʜʝʟʠʪʳ; 

5 ï ʪʫʬʳ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ; 6 ï ʣʘʚʳ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ; 7 ï ʣʘʚʳ ʜʘʮʠʘʥʜʝʟʠʪʦʚ; 8 ï ʛʨʘʥʠʮʘ 

ʠʥʪʨʫʟʠʚʥʦ-ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; 9 ï ʜʨʝʚʥʠʝ ʨʘʟʣʦʤʳ, ʟʘʣʝʯʝʥʥʳʝ ʚʪʦʨʠʯʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ; 10 ï ʧʨʦʥʠʮʘʝʤʳʝ ʨʘʟʣʦʤʳ ʠ ʪʨʝʱʠʥʳ; 11 ï ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʧʘʨʘ; 12 ï ʨʘʟʛʨʫʟʢʘ 

ʧʘʨʘ; 13 ï ʩʢʚʘʞʠʥʘ ʠ ʝʝ ʥʦʤʝʨ. 

 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʣʝʜʥʠʭ ʜʝʪʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʖʞʥʦʢʘʤʯʘʪʩʢʦ-

ʂʫʨʠʣʴʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʀɺʠʉ ɼɺʆ ʈɸʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʚʳʩʦʢʦʪʦʯʥʦʡ 

ʛʨʘʚʠʤʝʪʨʠʠ, ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʤʘʛʥʠʪʦʤʝʪʨʠʠ ʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ 

(ɺʕɿ) ʫʪʦʯʥʝʥʦ ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʟʦʥʳ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʠʞʥʝ-

ʂʦʰʝʣʝʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [ʅʫʞʜʘʝʚ, 2008; ʌʝʦʬʠʣʘʢʪʦʚ, ʅʫʞʜʘʝʚ, 2009, 2011; 

ɸʙʢʘʜʳʨʦʚ, ɹʫʢʘʪʦʚ, 2010; ʅʫʞʜʘʝʚ, ʌʝʦʬʠʣʘʢʪʦʚ, 2011-2013; ɼʝʥʠʩʦʚ ʠ ʜʨ., 2015; 

ʌʝʦʬʠʣʘʢʪʦʚ, 2017; ɸʙʢʘʜʳʨʦʚ ʠ ʜʨ., 2010, 2018]. ɿʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʙʣʦʢʘʤʠ ʧʦʨʦʜ, ʦʙʣʘʜʘʶʱʠʤʠ ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʨʠʩ. 1.20). 

ʎʝʥʪʨʘʣʴʥʘʷ ʧʨʦʚʦʜʷʱʘʷ ʟʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 2 ʢʤ; ʚʙʣʠʟʠ ʜʥʝʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʥʘ ʠʤʝʝʪ ʬʦʨʤʫ ʯʘʰʠ, ʛʜʝ ʤʠʢʨʦʧʦʨʳ ʚ ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʜʦ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʛʣʠʥ ʧʦʨʦʜʘʭ ʟʘʧʦʣʥʝʥʳ ʧʘʨʦ-ʛʘʟʦʚʦʡ ʩʤʝʩʴʶ. ʅʘ ʬʣʘʥʛʘʭ ʨʘʟʨʝʟʘ 

ʚʳʜʝʣʷʶʪʩʷ ʙʣʦʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ. ʕʪʠ 
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ʙʣʦʢʠ ʩʣʦʞʝʥʳ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ (ʨʘʟʫʧʣʦʪʥʝʥʥʳʤʠ ʧʘʨʦ-ʚʦʜʦʥʘʩʳʱʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ), 

ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʥʘ ʧʘʣʝʦʛʠʜʨʦʪʝʨʤʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ [ʅʫʞʜʘʝʚ, 2008; 

ʌʝʦʬʠʣʘʢʪʦʚ, ʅʫʞʜʘʝʚ, 2011; ʈʳʯʘʛʦʚ ʠ ʜʨ., 2018]. 

 

ʈʠʩʫʥʦʢ 1.20. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʛʦ 

ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʝʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [ʈʳʯʘʛʦʚ ʠ ʜʨ., 2018]. ʀʩʧʦʣʴʟʦʚʘʥʳ 

ʤʘʪʝʨʠʘʣʳ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ [ʇʠʩʘʨʝʚʘ, 1987].  

1 ï ʜʠʦʨʠʪʳ; 2 ï ʜʠʦʨʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ; 3 ï ʙʨʝʢʯʠʝʚʘʷ ʤʘʥʪʠʷ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠʥʪʨʫʟʠʠ 

(ʚ ʦʙʣʦʤʦʯʥʦʡ ʤʘʩʩʝ ï ʚʤʝʱʘʶʱʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʠ ʜʠʦʨʠʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ, 

ʮʝʤʝʥʪ ï ʠʥʪʨʫʟʠʚʥʳʡ); 4 ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ; 5 ï ʘʥʜʝʟʠʜʘʮʠʪʳ ʣʘʚʦ-

ʵʢʩʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 6 ï ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝ ʛʨʘʥʠʮʳ; 7 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ: ʘ ï ʜʨʝʚʥʠʝ ʟʘʣʝʯʝʥʥʳʝ ʚʪʦʨʠʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʙ ï ʩʦʚʨʝʤʝʥʥʳʝ; 8 ï 

ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʧʘʨʦ-ʛʘʟʦʚʦʛʦ ʬʣʶʠʜʘ; 9 ï ʚʦʜʥʳʝ 

ʧʦʪʦʢʠ: ʘ ï ʧʝʨʝʛʨʝʪʳʝ ʛʠʜʨʦʪʝʨʤʳ, ʙ ï ʢʦʥʜʝʥʩʘʪʥʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʚʦʜʳ; 10 ï ʩʢʚʘʞʠʥʳ; 11 ï 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʡ ʪʝʨʤʦʘʥʦʤʘʣʠʠ.  

  

ʇʘʫʞʝʪʩʢʦʝ ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ 

ʩʧʝʮʠʘʣʴʥʳʤ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ ʚ 1955 ï 1958 ʛʛ. ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɹ.ʀ. ʇʠʡʧʘ, ɸ.ɽ. ʉʚʷʪʣʦʚʩʢʦʛʦ, ɺ.ɺ. ʀʚʘʥʦʚʘ ʠ ɸ.ʉ. ʅʝʭʦʨʦʰʝʚʘ ʙʳʣʦ 

ʧʨʠʟʥʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʪʝʧʣʦ- ʠ 
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ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʕʪʦ ʟʘʢʣʶʯʝʥʠʝ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ, 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʇʘʫʞʝʪʩʢʦʝ 

ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠ ʧʦʩʪʨʦʝʥʘ ʧʝʨʚʘʷ ʚ ʉʉʉʈ ʠ ʈʦʩʩʠʠ ɻʝʦʕʉ ʤʦʱʥʦʩʪʴʶ 11 

ʄɺʪ (ʧʨʦʙʥʳʡ ʧʫʩʢ ʩʪʘʥʮʠʠ ʧʨʦʠʟʚʝʜʝʥ ʚ 1966 ʛ., ʥʘʯʘʣʦ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ï ʩ 1967 

ʛ.). ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʜʠʘʤʝʪʨʦʤ 20 ï 25 

ʢʤ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ [ɼʦʣʛʦʞʠʚʫʱʠʡ é, 1980] (ʨʠʩ. 1.21).  

ʉʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ, ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʠ 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʦʪ ʤʠʦʮʝʥʦʚʦʛʦ ʜʦ 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ [ʉʪʨʫʢʪʫʨʘ é, 1993]. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʧʦʪʦʢʘʤʠ ʣʘʚ ʘʥʜʝʟʠʜʘʮʠʪʦʚ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʥʘ ʵʪʘʧʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʂʘʤʙʘʣʴʥʦʛʦ ʭʨʝʙʪʘ, ʘ ʪʘʢʞʝ ʪʫʬʘʤʠ ʠ 

ʪʫʬʬʠʪʘʤʠ ɺʝʨʭʥʝʧʘʫʞʝʪʩʢʦʡ ʧʦʜʩʚʠʪʳ ʠ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʛʨʘʙʝʥʘ. ʈʘʟʛʨʫʟʢʘ ʪʝʧʣʘ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʷʭ: ɺʦʩʪʦʯʥʦ-, ɺʝʨʭʥʝ-, ʖʞʥʦ- ʠ ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʤ, ʘ ʪʘʢʞʝ ʥʘ çʪʝʧʣʳʭ 

ʧʦʯʚʘʭè ʚ ʜʦʣʠʥʝ ʨ. ʇʘʫʞʝʪʢʘ. ʊʝʨʤʘʣʴʥʳʝ ʧʦʣʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʨʠʧʦʜʥʷʪʳʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ (ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʤ ?) ʙʣʦʢʘʤ, ʧʦ ʛʨʘʥʠʮʘʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜʲʝʤ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʠʜʨʦʪʝʨʤ (ʜʦ 220 ʦʉ ʥʘ ʛʣʫʙʠʥʝ 

600 ï 800 ʤ); ʚ ʪʨʝʱʠʥʥʦ-ʙʨʝʢʯʠʝʚʳʭ ʟʦʥʘʭ ʚʥʫʪʨʠ ʙʣʦʢʦʚ ʠ ʥʘ ʠʭ ʛʨʘʥʠʮʘʭ ʧʨʦʠʩʭʦʜʠʪ 

ʩʤʝʰʝʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʩ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʤʝʪʝʦʨʥʳʤʠ ʚʦʜʘʤʠ.  



48 

 

 

 

 

ʈʠʩʫʥʦʢ 1.21. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʇʘʫʞʝʪʩʢʦ-ʂʘʤʙʘʣʴʥʦ-ʂʦʰʝʣʝʚʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ (ʨʫʜʥʦʛʦ) ʨʘʡʦʥʘ [ɹʝʣʦʫʩʦʚ, 1978].  

1-3 ï ʛʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ: 1 ï ʘʣʣʶʚʠʘʣʴʥʳʝ, ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ, 2 ï 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʝʤʟʦʚʳʝ, 3 ï ʙʘʟʘʣʴʪʳ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ 

ʧʦʪʦʢʠ ʣʘʚ; 4-6 ï ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ: 4 ï ʜʘʮʠʪʦʚʳʝ ʠ ʨʠʦʣʠʪʦʚʳʝ 

ʵʢʩʪʨʫʟʠʚʥʳʝ ʢʫʧʦʣʳ ʠ ʠʭ ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ, 5 ï ʘʥʜʝʟʠʪʳ ɺʦʩʪʦʯʥʦ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʘ, 6 ï 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ ʎʝʥʪʨʘʣʴʥʦ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʘ; 7-8 ï ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ: 7 ï 

ʘʥʜʝʟʠʪʳ ʚʫʣʢʘʥʘ ɺʘʣʝʥʪʠʥ, 8 ï ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ ʚʫʣʢʘʥʘ ʏʝʨʥʳʝ ʉʢʘʣʳ; 9-12 ï 

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ: 9 ï ʘʥʜʝʟʠʪʳ ɿʘʧʘʜʥʦ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʘ, 10 ï ʙʘʟʘʣʴʪʳ 

ɼʨʝʚʥʝ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʘ, 11 ï ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ ʂʘʤʙʘʣʴʥʦʛʦ ʭʨʝʙʪʘ, 12 ï ʠʛʥʠʤʙʨʠʪʳ ʠ 

ʩʧʝʢʰʠʝʩʷ ʪʫʬʳ ʨʠʦʜʘʮʠʪʦʚ ʠ ʨʠʦʣʠʪʦʚ ɻʦʣʳʛʠʥʩʢʦʛʦ ʭʨʝʙʪʘ; 13 ï ʥʠʞʥʝ-ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʚʫʣʢʘʥʳ ʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʦʚ; 14 ï ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʣʘʚʳ ʠ ʪʫʬʳ 

ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ; 15-16 ï ʚʝʨʭʥʝʧʣʠʦʮʝʥ- ʩʨʝʜʥʝ- ʠ ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ: 

15 ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʘʫʞʝʪʩʢʦʡ ʩʚʠʪʳ, 16 ï ʣʘʚʳ ʠ ʪʫʬʳ ʜʨʝʚʥʠʭ ʚʫʣʢʘʥʦʚ; 17-

21 ï ʚʝʨʭʥʝʤʠʦʮʝʥ-ʥʠʞʥʝʧʣʠʦʮʝʥʦʚʳʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ: 17 ï ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ 

ʧʝʩʯʘʥʠʢʠ, ʨʝʞʝ ʪʫʬʳ ʠ ʣʘʚʳ ʙʘʟʘʣʴʪʦʚ, 18 ï ʪʫʬʳ ʠ ʣʘʚʳ ʙʘʟʘʣʴʪʦʚ, ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʳ, 19 ï 

ʪʫʬʦʙʨʝʢʯʠʠ ʠ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʳ, 20 ï ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʪʫʬʳ ʠ ʣʘʚʳ ʙʘʟʘʣʴʪʦʚ, 21 ï ʧʝʩʯʘʥʠʢʠ 

ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʨʝʞʝ ï ʪʫʬʳ; 22 ï ʤʠʦʮʝʥʦʚʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʚʫʣʢʘʥʦʛʝʥʥʳʝ 

ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ; 23 ï ʚʝʨʭʥʝʤʠʦʮʝʥ-ʧʣʠʦʮʝʥʦʚʳʝ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʥʪʨʫʟʠʠ 

ʜʠʦʨʠʪʦʚ ʠ ʜʠʦʨʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ; 24 ï ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠ ʚʦʟʨʘʩʪʘ; 25-

27 ï ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ: 25 ï ʢʦʥʫʩʳ ʚʫʣʢʘʥʦʚ (ʘ ï ʧʨʦʩʪʳʝ, ʙ ï ʩ ʚʝʨʰʠʥʥʳʤ 

ʢʨʘʪʝʨʦʤ), 26 ï ʰʣʘʢʦʚʳʝ ʢʦʥʫʩʳ, ʤʝʣʢʠʝ ʤʦʥʦʛʝʥʥʳʝ ʚʫʣʢʘʥʳ ʠ ʵʢʩʪʨʫʟʠʠ, 27 ï ʢʘʣʴʜʝʨʳ ʠ 

ʦʩʪʘʪʢʠ ʙʦʨʪʦʚ ʢʘʣʴʜʝʨ; 28 ï ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ; 29 ï ʨʘʟʨʳʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ; 

30 ï ʢʨʫʧʥʳʝ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʷ: 1 ï ʇʝʨʚʳʝ ɻʦʨʷʯʠʝ ʂʣʶʯʠ, 2 ï ʇʘʫʞʝʪʩʢʦʝ ʛʝʦʪʝʨʤʘʣʴʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, 3-5 ï ʛʨʫʧʧʳ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ ʂʘʤʙʘʣʴʥʦʛʦ ʭʨʝʙʪʘ: 3 ï ʉʝʚʝʨʦ-ʂʘʤʙʘʣʴʥʘʷ, 4 ï 

ʎʝʥʪʨʘʣʴʥʦ-ʂʘʤʙʘʣʴʥʘʷ, 5 ï ʖʞʥʦ-ʂʘʤʙʘʣʴʥʘʷ; 6-7 ï ʪʝʨʤʦʘʥʦʤʘʣʠʠ ʂʦʰʝʣʝʚʩʢʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ: 6 ï ɺʝʨʭʥʝ-ʂʦʰʝʣʝʚʩʢʘʷ, 7 ï ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʘʷ; 8 ï ʉʠʚʫʯʠʥʩʢʠʝ 

ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. 
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ɺʝʨʦʷʪʥʦ, ʚʳʜʝʣʷʝʤʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʥʝʜʨʘʭ ʇʘʫʞʝʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʩ ʥʠʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ 

ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 1.22). ʇʦʜʨʦʙʥʦ 

ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝ 

ʙʫʜʝʤ, ʪ.ʢ. ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʧʦʩʚʷʱʝʥ ʦʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʜʣʷ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʥʘʚʝʜʝʥʥʳʤ: 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʜʨʘʭ ʂʘʤʙʘʣʴʥʦʛʦ ʭʨʝʙʪʘ [ʇʘʫʞʝʪʩʢʠʝ é, 1965] ʠʣʠ ʚ ʩʪʨʫʢʪʫʨʝ 

ʂʦʰʝʣʝʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ [ɺʦʨʦʥʢʦʚ, 1983; ɺʦʨʦʥʢʦʚ ʠ ʜʨ., 1985]. ɺ ʩʚʷʟʠ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʵʪʠ ʢʦʥʮʝʧʮʠʠ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ 

[ʂʘʣʘʯʝʚʘ ʠ ʜʨ., 2016; ʈʳʯʘʛʦʚ ʠ ʜʨ., 2018; ʌʝʦʬʠʣʘʢʪʦʚ ʠ ʜʨ., 2017, 2020, 2021].  

 

ʈʠʩʫʥʦʢ 1.22. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʇʘʫʞʝʪʩʢʠʭ ʛʠʜʨʦʪʝʨʤ 

[ʇʘʫʞʝʪʩʢʠʝ é, 1965]. 

1 ï ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʡ ʯʝʭʦʣ; 2 ï ʧʩʝʬʠʪʦʚʳʝ ʪʫʬʳ; 3 ï ʩʧʝʢʰʠʝʩʷ ʪʫʬʳ; 4 ï ʪʫʬʦʧʝʩʯʘʥʠʢʠ; 

5 ï ʨʘʟʣʦʤʳ; 6 ï ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʚʦʜʳ; 7 ï ʵʥʜʦʛʝʥʥʳʡ ʧʘʨ; 8 ï ʚʳʩʦʢʦʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ; 9 ï 

ʧʘʨʦʚʳʝ ʩʪʨʫʠ; 10 ï ʩʢʚʘʞʠʥʳ. 
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1.3. ʈʦʣʴ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ, ʩʠʩʪʝʤ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʨʘ 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʝʦʪʝʨʤʠʠ 

ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʨʫʢʪʫʨʥʳʭ ʟʘʜʘʯ. ʅʘ 

ʧʨʠʤʝʨʝ ʢʨʫʧʥʝʡʰʠʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʤʠʨʘ (ɻʝʡʟʝʨʩ ï ʉʐɸ, ʃʘʨʜʝʨʝʣʣʦ-ʊʨʘʚʘʣʝ 

ï ʀʪʘʣʠʷ, ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ï ʈʦʩʩʠʷ, ʠ ʜʨ.) ʩ ʧʦʤʦʱʴʶ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ 

ʨʘʙʦʪ (ʂʄʇɺ ï ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʤʝʪʦʜ ʧʨʝʣʦʤʣʝʥʥʳʭ ʚʦʣʥ ʠ ʄʆɺɿ ï ʤʝʪʦʜ ʦʙʤʝʥʥʳʭ 

ʚʦʣʥ ʟʝʤʣʝʪʨʷʩʝʥʠʡ), ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʛʨʘʚʠʤʝʪʨʠʠ ʠʟʫʯʝʥʦ 

ʩʪʨʦʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʘʨʪʝʟʠʘʥʩʢʠʭ ʙʘʩʩʝʡʥʦʚ, ʚʳʜʝʣʝʥʘ 

ʩʠʩʪʝʤʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʠ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʢʦʥʚʝʢʪʠʚʥʳʝ ʧʦʪʦʢʠ ʪʝʧʣʘ; ʦʧʨʝʜʝʣʝʥʦ ʧʦʣʦʞʝʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʬʣʶʠʜʥʳʭ 

ʧʠʪʘʶʱʠʭ ʩʠʩʪʝʤ [ɸʧʨʝʣʢʦʚ ʠ ʜʨ., 1979; ɼʦʣʛʦʞʠʚʫʱʠʡ é, 1980; Gianelli et al., 1997; 

Stimac et al., 2001]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʠʟʫʯʝʥʠʠ ʩʪʨʦʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ 

ʤʠʨʘ: ʉʝʚʝʨʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʤʝʨʠʢʠ, ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ, ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʈʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ [ʂʦʤʧʣʝʢʩʥʳʝ é, 1985; Benz et al., 1992; 

Bernabini et al., 1995; ʄʦʨʦʟ ʠ ʜʨ., 2013; ɻʘʟʦʛʠʜʨʦʪʝʨʤʳ é, 2013]. ʈʘʟʚʠʪʠʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʨʝʩʦʤ ʤʠʨʦʚʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʢ ʛʝʦʪʝʨʤʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʪʝʧʣʦʚʦʡ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ [Lund, Boyd, 2015; Blazquez et al., 2022]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʥʦʚʥʦʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʄʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ (ʄʊɿ) ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ ʦʩʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʛʝʦʪʝʨʤʠʠ, 
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ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ ʚ ʰʠʨʦʢʠʭ ʠʥʪʝʨʚʘʣʘʭ ʛʣʫʙʠʥ: ʦʪ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʢʠʣʦʤʝʪʨʦʚ (ɸʄʊɿ), 

ʜʦ ʜʝʩʷʪʢʦʚ (ʄʊɿ) ʠ ʩʦʪʝʥ ʢʠʣʦʤʝʪʨʦʚ (ɻʄʊɿ) [ɹʝʨʜʠʯʝʚʩʢʠʡ, ɼʤʠʪʨʠʝʚ, 2009; Spichak, 

Manzella, 2009]. ʉ ʧʦʤʦʱʴʶ ʄʊɿ ʚʳʜʝʣʷʶʪʩʷ ʘʥʦʤʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʥʦʡ 

ʢʦʨʳ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ 

ʠʟʤʝʥʝʥʥʳʝ ʚʳʩʦʢʦʧʦʨʠʩʪʳʝ ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʳʝ ʧʦʨʦʜʳ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ 

(ʧʦʥʠʞʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ) ʦʙʨʘʟʫʶʪ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʦʙʣʘʩʪʠ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʢʘʣʴʜʝʨʘʤ ʠ 

ʨʠʬʪʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ [ʄʦʨʦʟ ʠ ʜʨ., 2013; Lichoro, 2015; Omiti, 2015]. ɺ ʦʩʥʦʚʥʦʤ, ʟʦʥʳ 

ʧʦʥʠʞʝʥʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʠʥʪʝʥʩʠʚʥʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʤʠ 

(ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʤʠ) ʧʦʨʦʜʘʤʠ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʥʠʮʘʝʤʳʤʠ ʜʣʷ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʠ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʶʪ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ [Los Bafios et al., 2010; Bertrand et al., 2013; 

Karlsdottir et al., 2015; Cherkose, Saibi, 2021; Cheng et al., 2022]. ʄʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʷʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʘʣʝʦʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ: ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʨʘʟʣʦʤʥʦʡ ʟʦʥʝ ʌʠʣʠʧʧʠʥ ʘʥʦʤʘʣʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʝʠʟʤʝʥʝʥʥʳʤ ʠʥʪʨʫʟʠʚʥʳʤ ʪʝʣʘʤ, ʥʠʟʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ï 

ʢ ʦʩʘʜʦʯʥʳʤ ʧʦʨʦʜʘʤ ʠ ʠʥʪʝʥʩʠʚʥʦ ʠʣʣʠʪʠʟʠʨʦʚʘʥʥʳʤ ʠ ʩʤʝʢʪʠʪʠʟʠʨʦʚʘʥʥʳʤ 

ʜʠʦʨʠʪʦʚʳʤ ʤʘʩʩʠʚʘʤ ʩ ʟʦʣʦʪʦ-ʤʝʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ [Africa et al., 2015; Aoyama et al., 

2022]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʝʪʦʜʳ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʦʜʥʦʟʥʘʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʡʦʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʨʘʩʯʣʝʥʝʥʥʳʤ 

ʨʝʣʴʝʬʦʤ ʠ ʚʳʩʦʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʙʣʘʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ [Arnason et al., 2010; Chiang et al., 

2021]. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  
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ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʘʧʧʘʨʘʪʫʨʘ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʨʘʟʤʝʨʳ, ʛʨʘʥʠʮʳ) 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʠʭ ʩʠʩʪʝʤʘʭ. ɿʦʥʳ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴ-ʧʘʨ 

[ɾʘʪʥʫʝʚ ʠ ʜʨ., 1996] ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʤʠʢʨʦʩʝʡʩʤʠʯʥʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʢʠʧʝʥʠʷ 

ʧʝʨʝʛʨʝʪʦʛʦ ʬʣʶʠʜʘ [Dangel et al., 2003], ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʦʙʲʝʤʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʩʝʡʩʤʠʯʝʩʢʦʡ ʪʦʤʦʛʨʘʬʠʠ [Husen et al., 2004; 

Delliansyah et al., 2015; Sato et al., 2022]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ 

ʚʳʜʝʣʝʥʠʷ ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʠʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʛʣʫʙʠʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ 

ʧʝʨʝʛʨʝʪʳʭ ʚʦʜ, ʫʯʠʪʳʚʘʶʱʠʝ ʵʬʬʝʢʪ ʧʦʛʣʦʱʝʥʠʷ ʚʦʣʥ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʚʦ 

ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʳʭ ʟʦʥʘʭ [ɻʦʨʙʘʪʠʢʦʚ ʠ ʜʨ., 2008; Buness et al., 2010; Casini et al., 2010; 

Sanchez-Pastor et al., 2021]. ʊʘʢ, ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʜʠʩʩʝʨʪʘʥʪʘ ʧʦʢʘʟʘʥʦ 

ʩʪʨʦʝʥʠʝ ʦʙʣʘʩʪʠ ʢʠʧʝʥʠʷ ʛʠʜʨʦʪʝʨʤ ʅʠʞʥʝ-ʂʦʰʝʣʝʚʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʖʞʥʘʷ ʂʘʤʯʘʪʢʘ): ʟʦʥʘ ʩʫʭʦʛʦ ʧʘʨʘ ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʝ ʚ ʝʜʠʥʦʡ ʦʙʲʝʤʥʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʝ [ʇʠʩʘʨʝʚʘ, 1987], ʘ ʚ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ ʢʘʥʘʣʘʭ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 150 ï 200 ʤ, ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʚ ʘʧʠʢʘʣʴʥʫʶ ʯʘʩʪʴ ʤʥʦʛʦʬʘʟʥʦʡ ʠʥʪʨʫʟʠʠ 

ʜʠʦʨʠʪʦʚ ï ʜʠʦʨʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ [ʈʳʯʘʛʦʚ ʠ ʜʨ., 2018]. ɹʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʩʝʡʩʤʠʯʥʦʩʪʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʶ ʛʝʦʤʝʪʨʠʠ 

ʨʘʟʨʳʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʧʦʪʦʢʠ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʜ ʚ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ [Wolfe, 2007; Mujihardi et al., 2015]. ɻʝʦʪʝʨʤʘʣʴʥʳʝ 

ʨʝʟʝʨʚʫʘʨʳ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦ ʜʠʥʘʤʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ: ʈ-ʊ ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ ʤʦʛʫʪ 

ʤʝʥʷʪʴʩʷ ʢʘʢ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʣʫʢʪʫʘʮʠʡ ʛʣʫʙʠʥʥʦʛʦ ʬʣʶʠʜʘ, ʪʘʢ ʠ ʩʝʟʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʚʦʜʥʦʛʦ ʤʘʩʩ ʙʘʣʘʥʩʘ. ʕʪʫ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʠʧʘ (ʧʘʨʦ- ʠ ʚʦʜʦʜʦʤʠʥʠʨʫʶʱʠʭ) ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʨʝʜʳ [Clarke et al., 

2009; Bannister et al., 2010; Moya, Taylor, 2010; Gritto, Jarpe, 2014]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 



53 

 

 

 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ɹʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʝʮʠʟʠʦʥʥʳʝ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʇʦʤʠʤʦ ʨʝʰʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ ï ʚʳʜʝʣʝʥʠʷ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʧʦʨʦʜ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ [Kusumah et al., 2010; Martakusumah et al., 2015; Mulugeta et al., 

2021], ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʯʠʪʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ [Allis , Hunt, 1986; Nordquist et al., 2004; Cabezas, 2010]. ʊʘʢ, ɼʞ. 

ʅʠʰʠʜʞʠʤʘ ʩ ʢʦʣʣʝʛʘʤʠ ʫʩʪʘʥʦʚʠʣʠ ʠʟʤʝʥʝʥʠʝ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʦʥʘʭ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʊʘʢʠʛʘʤʠ (ʗʧʦʥʠʷ) ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛʛ., ʚ 

ʩʨʝʜʥʝʤ, ʥʘ 50 ï 75 ʤʢɻʘʣ [Nishidjima et al., 2010]. ʅʘ ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʧʦʣʝ ɺʘʡʨʘʢʝʡ 

(ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ) ʟʘ 30 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ȹg ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʦʥ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 1000 

ʤʢɻʘʣ [Allis , Hunt, 1986]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ ʙʘʣʘʥʩʘ 

ʤʘʩʩ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʩʣʝʜʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʠʪʦʢʘ ʤʝʪʝʦʨʥʳʭ ʚʦʜ 

[Sofyan et al., 2010; Nishidjima et al., 2015]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʘʥʳ ʩ ʜʠʥʘʤʠʢʦʡ ʧʦʪʦʢʦʚ ʛʠʜʨʦʪʝʨʤ ʠ ʤʝʪʝʦʨʥʳʭ 

ʚʦʜ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʪʝʟʠʩʘ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ 

ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʧʦʣʝ ʉʝʨʨʦ-ʇʨʠʝʪʦ (ʄʝʢʩʠʢʘ) ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ: 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʩʨʝʜʳ ʤʝʥʷʝʪʩʷ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʳ ʬʣʶʠʜʦʥʘʩʳʱʝʥʥʳʭ ʟʦʥ. ʇʦʩʢʦʣʴʢʫ ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʚʣʠʷʥʠʷ ʛʣʫʙʠʥʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʨʘʟʣʦʤʘ, ʘʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʷʩʥʷʶʪ ʵʪʦʪ ʬʝʥʦʤʝʥ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʟʦʥʫ ʨʘʟʣʦʤʘ, ʢʘʢ 

ʦʪʢʣʠʢ ʥʘ ʠʟʤʝʥʝʥʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ [Cortes-Arroyo et al., 2015].  
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ʅʘʟʝʤʥʳʝ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʘʵʨʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʨʦʚʦʜʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ 

ʟʦʥ ʨʘʟʣʦʤʦʚ ʠ ʧʦʣʝʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ [Ebbing et al., 2009; Aboud et al., 

2011; Soengkono, 2015]. ʅʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ ʥʝʩʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʨʝʜʳ. 

ɺ ʮʝʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʫʶ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʚ ʥʦʚʝʡʰʠʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʛʝʦʪʝʨʤʠʠ: ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʝʪʘʣʴʥʳʭ ʛʝʦʣʦʛʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [Idral, 2010; Idral et al., 

2015; Mwakirani, 2015; Chiang et al., 2021; Blazquez et al., 2022]. ʊʘʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ. 

 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 

 

ʂʨʫʧʥʝʡʰʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʘʤʯʘʪʢʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ (ʩʪʨʫʢʪʫʨʘʭ): ʟʦʥʘʭ ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʥʘ 

ʛʨʘʥʠʮʝ ʦʢʝʘʥʠʯʝʩʢʦʡ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʣʠʪ; ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʥʳʭ 

ʜʫʛʘʭ; ʦʙʣʘʩʪʷʭ ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʩʝ ʵʪʠ ʩʪʨʫʢʪʫʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʢʦʥʚʝʢʪʠʚʥʳʤ ʪʝʧʣʦʚʳʤ ʧʦʪʦʢʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʜʲʸʤʦʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ ʠ ʬʣʶʠʜʦʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʟʘʪʝʤ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʟʝʤʥʦʡ ʢʦʨʳ ʠʥʪʨʫʟʠʡ ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʘʟʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤ r ʠʤʝʁʪ ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʠʩʪʦʯʥʠʢ 

ʪʝʧʣʘ ʠ ʛʣʫʙʠʥʥʳʭ ʬʣʶʠʜʦʚ. ʆʙʨʘʟʦʚʘʥ rʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʛʨʘʥʠʪʦʠʜʥʳʭ ʠʥʪʨʫʟʠʡ ʚʦ 

ʚʤʝʱʘʶʱʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʠ ʩʦʟʜʘʥʠʷ ʦʨʝʦʣʘ ʪʨʝʱʠʥʥʦ-ʙʨʝʢʯʠʝʚʳʭ ʟʦʥ ʥʘʜ ʠ 
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ʚʦʢʨʫʛ ʧʨʠʧʦʜʥʷʪʳʭ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. ɺʦʜʥʦʝ ʧʠʪʘʥʠʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚʦʜʳ ʤʝʪʝʦʨʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʊʝʧʣʦʚʦʝ ʧʠʪʘʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʯʘʛʠ ʠ ʤʥʦʛʦʬʘʟʥʳʝ 

ʠʥʪʨʫʟʠʚʥʳʝ ʪʝʣʘ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ.  

ɻʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʧʘʨʦʜʦʤʠʥʠʨʫʶʱʝʛʦ ʪʠʧʘ (ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴ-

ʧʘʨ) [ɾʘʪʥʫʝʚ ʠ ʜʨ., 1996] ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʸʭʲʷʨʫʩʥʦʝ ʩʪʨʦʝʥʠʝ. ʆʙʣʘʩʪʴ 

ʧʝʨʝʛʨʝʪʳʭ ʨʘʩʪʚʦʨʦʚ (çʩʫʭʦʛʦ ʧʘʨʘè) ʣʦʢʘʣʠʟʫʝʪʩʷ ʥʘʜ ʠʩʪʦʯʥʠʢʦʤ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ 

ʪʝʧʣʘ (ʦʩʪʳʚʘʶʱʠʤʠ ʤʥʦʛʦʬʘʟʥʳʤʠ ʠʥʪʨʫʟʠʷʤʠ) ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦ-ʧʦʨʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ (ʪʫʬʳ ʠ ʙʨʝʢʯʠʠ). 

ʅʘʜ ʵʪʦʡ ʟʦʥʦʡ ʦʙʨʘʟʫʝʪʩʷ ʦʙʣʘʩʪʴ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦ-ʛʘʟʦʚʦʛʦ ʬʣʶʠʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʤʘʩʩʦʚʦʤʫ ʟʘʣʝʯʠʚʘʥʠʶ ʦʪʢʨʳʪʳʭ ʧʦʨ ʠ ʪʨʝʱʠʥ ʚʪʦʨʠʯʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʠ ʩʦʟʜʘʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʜʦʫʧʦʨʘ ʠ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦ 1000 ʤ [ʈʳʯʘʛʦʚ ʠ ʜʨ., 

2002]. ɺ ʦʩʥʦʚʘʥʠʠ ʦʙʣʘʩʪʠ ʢʠʧʝʥʠʷ ʟʘʣʝʛʘʝʪ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʚʦʜʦʜʦʤʠʥʠʨʫʶʱʠʡ 

ʨʝʟʝʨʚʫʘʨ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ ʩʣʦʞʥʦʡ ʧʦ ʩʦʩʪʘʚʫ ʤʝʛʘʙʨʝʢʯʠʝʚʦʡ ʤʘʥʪʠʠ ʤʥʦʛʦʬʘʟʥʳʭ 

ʠʥʪʨʫʟʠʡ. ɺ ʟʦʥʝ ʧʝʨʝʭʦʜʘ ʞʠʜʢʦʩʪʴ-ʧʘʨ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʘʷ ʤʠʛʨʘʮʠʷ ʨʫʜʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʟʜʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʨʫʜʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʠʥʝʨʘʣʦʚ ʠʟ ʛʣʫʙʠʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʟʦʥʫ ʛʠʧʝʨʛʝʥʝʟʘ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ.  

ɺ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʧʨʠʥʘʜʣʝʞʠʪ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ 

ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʭʦʨʦʰʝʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ ʩʨʝʜʳ. ʂ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʦʪʥʦʩʷʪʩʷ ʛʨʘʚʠʤʝʪʨʠʷ, ʤʘʛʥʠʪʦʤʝʪʨʠʷ, ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʠ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.  ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʶ ʥʦʚʝʡʰʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʛʝʦʪʝʨʤʠʠ: ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ 
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ʠʥʪʝʨʧʨʝʪʘʮʠ ʁ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʝʪʘʣʴʥʳʭ ʛʝʦʣʦʛʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ. 
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ɻʃɸɺɸ 2. ʇʘʫʞʝʪʩʢʠʡ ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʨʘʡʦʥ, ʦʜʥʦʠʤʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʠ ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

 

2.1. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʇʘʫʞʝʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʇʘʫʞʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ 18 

ʚʝʢʫ. ɿʥʘʤʝʥʠʪʳʡ ʨʫʩʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʉ.ʇ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣ 

çʛʦʨʷʯʠʝ ʢʣʶʯʠ, ʬʦʥʪʘʥʳ, ʦʟʝʨʘè, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʜʦʣʠʥʝ ʨʝʢʠ çʇʘʫʜʞʘè 

[ʂʨʘʰʝʥʠʥʥʠʢʦʚ, 1755]. ʕʪʠ ʥʝʦʙʳʯʥʳʝ ʠ ʷʨʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʣʝʢʘʣʠ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʠ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʝʡ 19 ï 20 ʚʝʢʦʚ 

[ʂʦʤʘʨʦʚ, 1912; ʅʦʚʦʛʨʘʙʣʝʥʦʚ, 1932; ʉʝʤʝʥʦʚ, 1988; ʠ ʜʨ.; ʉʪʝʣʣʝʨ, 1999; ɼʠʪʤʘʨ, 2009]. 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʇʘʫʞʝʪʩʢʦʤ ʨʘʡʦʥʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʣʦʱʘʜʠ 

ʨʘʟʛʨʫʟʢʠ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʮʝʣʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʝʨʤʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʠʟʫʯʝʥʠʷ 

ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ, ʠ ʜʨ. [ʇʠʡʧ, 1937; ʀʚʘʥʦʚ, 1956, 1961; ɸʚʝʨʴʝʚ, 

1961]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ ʦʪ 15.03.1954 ʛ. ʠ ʧʨʦʚʝʜʝʥʠʷ ʚ 

1955 ï 1957 ʛʛ. ʛʠʜʨʦʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ɸ.ʉ. ʅʝʭʦʨʦʰʝʚʳʤ ʠ ɺ.ɺ. ʀʚʘʥʦʚʳʤ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʚ ʥʝʜʨʘʭ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʝʨʝʛʨʝʪʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. ʇʨʦʚʝʜʝʥʦ ʙʫʨʝʥʠʝ ʧʝʨʚʳʭ ʩʢʚʘʞʠʥ, ʦʮʝʥʝʥʳ ʧʨʦʛʥʦʟʥʳʝ 

ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʦʢʦʥʪʫʨʝʥʦ ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ [ʇʘʫʞʝʪʩʢʠʝé, 

1965]. ʇʦʩʪʨʦʝʥʘ ʧʝʨʚʘʷ ʚ ʉʉʉʈ ʇʘʫʞʝʪʩʢʘʷ ɻʝʦʕʉ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ 5 ʄɺʪ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʝʝ ʨʘʙʦʪʳ ʠ 11 ʄɺʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʶʱʘʷ ʩ 1967 ʛ. ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʩʪʦʨʠʷ ʚʳʜʝʣʝʥʠʷ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ [ʉʫʛʨʦʙʦʚ ʠ ʜʨ., 2016; ʈʳʯʘʛʦʚ, 2017]. ʇʨʦʜʦʣʞʝʥʠʝ 
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ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ (ʚʧʣʦʪʴ ʜʦ 1980-ʭ ʛʛ.), ʨʝʞʠʤʥʳʝ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ ʩʪʨʦʝʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

 

2.2. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʘʫʞʝʪʩʢʦ-ʂʘʤʙʘʣʴʥʦ-ʂʦʰʝʣʝʚʩʢʠʡ ʛʝʦʪʝʨʤʘʣʴʥʳʡ (ʨʫʜʥʳʡ) ʨʘʡʦʥ (ʫʪʦʯʥʝʥʥʦʝ 

ʥʘʟʚʘʥʠʝ ʇʘʫʞʝʪʩʢʦʛʦ ʨʘʡʦʥʘ [ʈʳʯʘʛʦʚ, 2003, 2009] ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʖʞʥʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ [ɸʚʝʨʴʝʚ, 1966; ʉʫʛʨʦʙʦʚ, 1979] ʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʳ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʥʘ ʩʦʯʣʝʥʝʥʠʠ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʷʩʦʚ ʂʘʤʯʘʪʢʠ [ɸʧʨʝʣʢʦʚ, 1971]. ʈʘʡʦʥ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʩʫʙʢʦʣʴʮʝʚʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʧʦʣʦʛʠʡ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʩʚʦʜ ʨʘʟʤʝʨʦʤ 35 Ĭ 50 ʢʤ, ʦʩʣʦʞʥʝʥʥʳʡ ʚʫʣʢʘʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʝʡ (ʢʘʣʴʜʝʨʦʡ ?) ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ [ɼʦʣʛʦʞʠʚʫʱʠʡ é, 

1980]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʘʫʞʝʪʩʢʦ-ʂʘʤʙʘʣʴʥʦ-ʂʦʰʝʣʝʚʩʢʠʡ ʛʝʦʪʝʨʤʘʣʴʥʳʡ (ʨʫʜʥʳʡ) 

ʨʘʡʦʥ ʦʪʦʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʶʞʥʦʢʘʤʯʘʪʩʢʠʤ ʜʣʠʪʝʣʴʥʦʞʠʚʫʱʠʤ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʨʫʜʥʳʤ 

ʮʝʥʪʨʦʤ [ʇʨʦʛʥʦʟʥʘʷ é, 1977]. ɺ ʨʘʟʚʠʪʠʠ ʨʘʡʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ ʷʨʫʩʘ: 

ʥʠʞʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʦʣʠʛʦʮʝʥ-ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʚʤʝʱʘʶʱʠʤʠ ʤʥʦʛʦʬʘʟʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʪʝʣʘ ʦʪ ʛʘʙʙʨʦ ʜʦ ʧʣʘʛʠʦʛʨʘʥʠʪʦʚ; 

ʩʨʝʜʥʠʡ ʦʙʨʘʟʦʚʘʥ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ ï ʧʣʠʦʮʝʥʘ; 

ʚʝʨʭʥʠʡ ʷʨʫʩ ʦʪʚʝʯʘʝʪ ʟʘ ʯʝʪʚʝʨʪʠʯʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʠ ʩʣʦʞʝʥ ʣʘʚʘʤʠ, 

ʪʫʬʘʤʠ ʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ 

ʩʦʩʪʘʚʘ [ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ é, 1987]. ʈʘʡʦʥ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʝʦʣʦʛʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ ʩʪʨʦʝʥʠʝ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ 

ʧʦʣʦʞʝʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ʇʘʫʞʝʪʩʢʫʶ ʛʠʜʨʦʪʝʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʂʘʤʙʘʣʴʥʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʭʨʝʙʝʪ ʠ ʂʦʰʝʣʝʚʩʢʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ [ʉʪʨʫʢʪʫʨʘ é, 
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1993]. ʉʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʘʥʳ ʥʘ ʯʝʪʚʝʨʪʠʯʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ ʟʘʣʝʛʘʶʪ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ ʷʨʫʩʘ, ʚʢʣʶʯʘʶʱʠʝ 

ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦʛʦ ʪʠʧʘ. 

 

ʈʠʩʫʥʦʢ 2.1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

[ʉʪʨʫʢʪʫʨʘ é, 1993].  

1 ï ʪʫʬʬʠʪʳ ʠ ʪʫʬʳ ʚʝʨʭʥʝʧʘʫʞʝʪʩʢʦʡ ʧʦʜʩʚʠʪʳ ʚʝʨʭʥʠʡ ʥʝʦʛʝʥ -ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ; 2 ï ʣʘʚʦ-ʵʢʩʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʨʦʜ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ; 3 

ï ʘʥʜʝʟʠʪʳ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ; 4 ï ʘʣʣʶʚʠʘʣʴʥʳʝ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ; 5 ï ʢʦʣʴʮʝʚʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʦʢʦʥʪʫʨʠʚʘʶʱʠʝ ʧʨʠʧʦʜʥʷʪʳʝ ʙʣʦʢʠ ʧʦʨʦʜ 

ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ; 6 ï ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ; 7 ï ʇʘʫʞʝʪʩʢʠʡ ʛʨʘʙʝʥ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ; 8 ï ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ: 1 ï 

ʖʞʥʦ-ʇʘʫʞʝʪʩʢʦʝ, 2 ï ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ, 3 ï ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʝ, 4 ï ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʝ; 9 ï 

ʩʢʚʘʞʠʥʳ. 

 

 ʇʘʫʞʝʪʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʦʜʥʦʠʤʝʥʥʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ [ɼʦʣʛʦʞʠʚʫʱʠʡ é, 1980] (ʢʘʣʴʜʝʨʝ ʧʦ 

ʜʨʫʛʠʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ) ʠ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ (ʛʦʣʦʮʝʥʦʚʳʡ) ʵʪʘʧ ʨʘʟʚʠʪʠʷ 

ʜʣʠʪʝʣʴʥʦʞʠʚʫʱʝʡ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʦʜʨʦʙʥʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʦʡ ʠʟʣʦʞʝʥʘ ʚ ʢʥʠʛʝ [ʉʪʨʫʢʪʫʨʘ é, 1993]. ʇʦʵʪʦʤʫ ʢʨʘʪʢʦ 

ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʨʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 

2.1). 

 ʇʘʫʞʝʪʩʢʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʜʦʜʦʤʠʥʠʨʫʶʱʝʤʫ ʪʠʧʫ. 

ɺ ʝʝ ʩʪʨʫʢʪʫʨʝ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘ: ʚʝʨʭʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʧʩʝʬʠʪʦʚʳʤʠ 

ʠ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤʠ ʪʫʬʘʤʠ ʩʨʝʜʥʝ- ʠ ʥʠʞʥʝʧʘʫʞʝʪʩʢʦʡ ʧʦʜʩʚʠʪ, ʥʠʞʥʠʡ ʧʨʠʫʨʦʯʝʥ ʢ 

ʘʛʣʦʤʝʨʘʪʦʚʳʤ ʪʫʬʘʤ ʘʣʥʝʡʩʢʦʡ ʩʚʠʪʳ (ʨʠʩ. 2.2). ɺʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʨʘʟʜʝʣʝʥʳ 

ʜʚʫʤʷ ʚʦʜʦʫʧʦʨʥʳʤʠ ʪʦʣʱʘʤʠ: ʚʝʨʭʥʠʡ ʚʦʜʦʫʧʦʨ ʧʨʝʜʩʪʘʚʣʝʥ ʪʫʬʬʠʪʘʤʠ 

ʚʝʨʭʥʝʧʘʫʞʝʪʩʢʦʡ ʧʦʜʩʚʠʪʳ, ʥʠʞʥʠʡ ï ʛʦʣʳʛʠʥʩʢʠʤʠ ʠʛʥʠʤʙʨʠʪʘʤʠ. ʈʦʣʴ ʚʦʜʦʫʧʦʨʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʚʳʧʦʣʥʷʶʪ ʠ ʘʥʘʚʛʘʡʩʢʠʝ ʧʝʩʯʘʥʠʢʠ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ 

[ʇʘʫʞʝʪʩʢʠʝ é, 1965; ɹʝʣʦʫʩʦʚ, 1978; ʉʪʨʫʢʪʫʨʘ é, 1993]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦʜʦʥʦʩʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʤʠ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʝʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʥʘ ʛʣʫʙʠʥʝ ʠ ʧʦʜʲʝʤ ʢ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

[ɹʝʣʦʫʩʦʚ ʠ ʜʨ., 1976]. ɻʣʫʙʠʥʥʳʝ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʥʝʡʪʨʘʣʴʥʳʝ ʜʦ ʩʣʘʙʦʱʝʣʦʯʥʳʭ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʠ ʭʣʦʨʠʜʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ. ɺ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ 

ʢʘʣʴʮʠʡ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʘʤʤʦʥʠʡ, ʙʦʨ; ʦʪʤʝʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʘ, 

ʨʝʜʢʠʭ ʱʝʣʦʯʥʳʭ ʠ ʜʨ. ʵʣʝʤʝʥʪʦʚ [ʂʦʨʦʣʝʚʘ ʠ ʜʨ., 1993]. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʩʪʚʦʨʦʚ ʥʠʞʥʝʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʜʦʩʪʠʛʘʝʪ 220 ÁC [ʇʘʫʞʝʪʩʢʠʝ é, 1965]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʝʪʘʣʴʥʳʭ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʠʥʪʝʥʩʠʚʥʦʝ ʩʤʝʰʝʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʠ 

ʤʝʪʝʦʨʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʨʘʟʛʨʫʟʢʫ ʚʦʩʭʦʜʷʱʠʭ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʚ ʨʘʡʦʥʝ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ, 

ʷʚʣʷʶʪʩʷ ʧʨʠʧʦʜʥʷʪʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ (ʠʣʠ) ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʙʣʦʢʠ [ʇʘʤʧʫʨʘ, 

ʉʘʥʜʠʤʠʨʦʚʘ, 1991; ʉʪʨʫʢʪʫʨʘé, 1993]. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʙʣʦʢʦʚ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʫʨʦʯʝʥʦ 

ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ, ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 2.1, 2.2).  
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ʈʠʩʫʥʦʢ 2.2. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʨʘʡʦʥʘ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

[ʉʪʨʫʢʪʫʨʘ é, 1993; ʌʝʦʬʠʣʘʢʪʦʚ ʠ ʜʨ., 2021]. 

1 ï ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʠ ʘʥʘʚʛʘʡʩʢʦʡ ʩʝʨʠʠ: ʘ ï ʩ  ʧʨʦʩʣʦʷʤʠ 

ʛʨʘʚʝʣʠʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʙ ï ʤʝʣʢʦ-ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʨʘʟʨʝʟʘ; 2 ï 

ʘʛʣʦʤʝʨʘʪʦʚʳʝ ʪʫʬʳ (ʪʫʬʦʙʨʝʢʯʠʠ) ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʘʣʥʝʡʩʢʘʷ ʩʝʨʠʷ; 3 ï ʨʠʦʣʠʪʦʚʳʝ 

ʢʨʠʩʪʘʣʣʦʣʠʪʦʚʠʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʩʝʬʠʪʦʚʳʝ ʪʫʬʳ, ʛʦʣʳʛʠʥʩʢʘʷ ʩʚʠʪʘ; 4 ï ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʪʫʬʳ 

ʠ ʪʫʬʬʠʪʳ ʧʘʫʞʝʪʩʢʦʡ ʩʚʠʪʳ; 5 ï ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʣʠʪʦʚʠʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʪʫʬʳ ʘʥʜʝʟʠʪʦʚʦʛʦ 

ʩʦʩʪʘʚʘ, ʥʠʞʥʝʧʘʫʞʝʪʩʢʘʷ ʧʦʜʩʚʠʪʘ; 6 ï ʧʩʝʬʠʪʦʚʳʝ ʪʫʬʳ ʘʥʜʝʟʠʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʩʨʝʜʥʝʧʘʫʞʝʪʩʢʘʷ ʧʦʜʩʚʠʪʘ; 7 ï ʪʫʬʦʛʝʥʥʦʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʘʮʠʪʦʚʦʛʦ ʠ ʘʥʜʝʟʠʜʘʮʠʪʦʚʦʛʦ 

ʩʦʩʪʘʚʘ, ʚʝʨʭʥʝʧʘʫʞʝʪʩʢʘʷ ʧʦʜʩʚʠʪʘ; 8 ï ʙʘʟʘʣʴʪʳ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛ. ʂʣʶʯʝʚʩʢʦʡ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ; 9 ï ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʘʣʥʝʡʩʢʦʡ ʩʝʨʠʠ; 10 ï ʩʨʝʜʥʝ-ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʵʢʩʪʨʫʟʠʠ (ʘ) ʠ ʣʘʚʳ (ʙ) ʜʘʮʠʪʦʚ; 11 ï 

ʣʘʚʦʙʨʝʢʯʠʠ ʦʩʥʦʚʘʥʠʡ ʧʦʪʦʢʦʚ ʣʘʚ ʠ ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʵʢʩʪʨʫʟʠʚʥʳʭ ʪʝʣ; 12 ï ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ; 13 ï ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝ ʛʨʘʥʠʮʳ; 14 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ: ʘ ï ʨʘʟʣʦʤʳ, ʙ ï ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ; 15 ï ʫʩʣʦʚʥʘʷ ʛʨʘʥʠʮʘ 

ʂʣʶʯʝʚʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʣʝʚʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ) ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʇʘʫʞʝʪʩʢʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ; 16 ï ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʩʢʚʘʞʠʥʳ. 

 

 ɺ ʩʪʨʫʢʪʫʨʝ ʙʣʦʢʘ ʚʳʜʝʣʝʥʘ ʤʦʱʥʘʷ ʜʣʠʪʝʣʴʥʦʞʠʚʫʱʘʷ ʟʦʥʘ ʧʝʨʝʭʦʜʘ 

ʞʠʜʢʦʩʪʴ-ʧʘʨ (ʢʠʧʝʥʠʷ ʛʠʜʨʦʪʝʨʤ) [ɾʘʪʥʫʝʚ ʠ ʜʨ., 1991]. ɺ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʛʦʨʠʟʦʥʪʘʭ ʙʣʦʢʘ ʦʙʨʘʟʦʚʘʥʳ ʙʨʝʢʯʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠʣʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

(ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ?) ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʮʝʤʝʥʪ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʚʘʨʮ-ʘʜʫʣʷʨʦʚʳʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ. ʂ ʵʪʠʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤ ʧʦʨʦʜʘʤ ʧʨʠʫʨʦʯʝʥ 

ʢʦʤʧʣʝʢʩʥʳʡ ʨʫʜʥʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʙʘʨʴʝʨ (Au-Ag-As-B-K-Li -Rb) [ɾʘʪʥʫʝʚ ʠ ʜʨ., 1991, 

1996]. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʤʝʪʘʩʦʤʘʪʠʪʳ ʦʙʨʘʟʦʚʘʥʳ ʥʘ ʙʦʣʝʝ ʨʘʥʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʥʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʙʣʦʢʘʭ ʩʪʨʫʢʪʫʨʳ 
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[ʉʪʨʫʢʪʫʨʘ é, 1993]. ʂʚʘʨʮ-ʘʜʫʣʷʨʦʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ 

ʢʘʚʝʨʥʦʟʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʠ ʤʝʥʴʰʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʜʣʷ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ 

ʧʘʫʞʝʪʩʢʦʡ ʩʚʠʪʳ.   

 

 2.3. ʊʝʨʤʘʣʴʥʳʝ ʧʦʣʷ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ ʥʘ ʇʘʫʞʝʪʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥ rʝʛʦ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʊʝʨʤʘʣʴʥʳʝ 

ʚʦʜʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʦʣʱʝ ʧʩʝʬʠʪʦʚʳʭ ʪʫʬʦʚ, ʧʝʨʝʢʨʳʪʦʡ ʩʚʝʨʭʫ ʘʣʣʝʚʨʦʧʝʣʣʠʪʦʚʳʤ 

ʯʝʭʣʦʤ, ʠʛʨʘʶʱʠʤ ʨʦʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʦʜʦʫʧʦʨʘ. ʊʝʨʤʦʧʨʦʷʚʣʝʥʠʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʜʨʦʙʣʝʥʠʷ (ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ) 

ʚʦʜʦʫʧʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʚʦʜʦʫʧʦʨʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʵʪʦʤʫ 

ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʘʷ ʨʘʟʛʨʫʟʢʘ ʪʝʨʤ.  ɺ ʧʝʨʠʦʜ ʨʘʟʚʝʜʢʠ ʠ ʙʫʨʝʥʠʷ ʥʘ 

ʇʘʫʞʝʪʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ, 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʝ ʧʦ ʚʩʝʡ ʩʝʚʝʨʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ 

ʧʫʣʴʩʠʨʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʜʚʫʭ ʛʝʡʟʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʢʨʘʪʠʣʠ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʦʩʣʝ ʙʫʨʦʚʳʭ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ [ʇʘʫʞʝʪʩʢʠʝ é, 1965]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ 

ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɺʝʨʭʥʝ-

ʇʘʫʞʝʪʩʢʦʝ, ʖʞʥʦ-ʇʘʫʞʝʪʩʢʦʝ, ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ) ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

(ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ). 

ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 150 ï

180 ʤ ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʨʠʩ. 2.3). ʇʦʣʝ ʠʤʝʝʪ ʨʘʟʤʝʨʳ ʚ ʧʣʘʥʝ 150 Ĭ 200 ʤ (ʛʨʘʥʠʮʘ 

ʪʝʨʤʦʘʥʦʤʘʣʠʠ ʦʙʦʟʥʘʯʝʥʘ ʧʦ ʠʟʦʪʝʨʤʝ 20 ÁC ʥʘ ʛʣʫʙʠʥʝ 0.6 ï 0.8 ʤ) ʠ ʚʳʪʷʥʫʪʦ ʚ ʉɿ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʦʣʦʛʦʧʘʜʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʝʨʤʦʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ r
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ʛʨʷʟʝʚʦʜʥʳʤʠ ʢʦʪʣʘʤʠ, ʧʘʨʦʛʘʟʦʚʳʤʠ ʩʪʨʫʷʤʠ ʠ ʧʘʨʷʱʠʤʠ ʛʨʫʥʪʘʤʠ (ʧʦʜ ʛʨʫʥʪʘʤʠ ʟʜʝʩʴ 

ʠ ʜʘʣʝʝ ʧʦʥʠʤʘʶʪʩʷ ʦʙʣʦʤʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʙʨʘʟʫʶʱʠʝ ʯʝʭʦʣ ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʤʘʣʴʥʳʭ 

ʧʦʣʝʡ [ɺʘʢʠʥ ʠ ʜʨ., 1976; ʊʨʦʬʠʤʦʚ ʠ ʜʨ., 2005]. ɺ ʮʝʥʪʨʝ ʧʦʣʷ ʚʳʜʝʣʷʝʪʩʷ ʢʨʫʧʥʳʡ, 

ʜʠʘʤʝʪʨʦʤ 8 ï 10 ʤ, ʛʨʷʟʝʚʦʜʥʳʡ ʧʫʣʴʩʠʨʫʶʱʠʡ ʢʦʪʝʣ. ʂ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʪʘʢʞʝ 

ʧʨʠʫʨʦʯʝʥʳ ʦʪʜʝʣʴʥʳʝ ʤʝʣʢʠʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʪʝʨʤʘʣʴʥʳʝ ʙʫʛʨʳ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʪʳʤʠ ʛʨʫʥʪʘʤʠ (98 ï 105 ÁC). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʥʦʡ ʬʘʟʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 98 

ÁC, ʧʘʨʦʛʘʟʦʚʦʡ ï ʜʦʩʪʠʛʘʝʪ 103.5 ï 108.5 ÁC. ʈʘʟʛʨʫʞʘʶʱʠʝʩʷ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʩʣʘʙʦʢʠʩʣʳʝ (pH=3.5-5.5) ʩʫʣʴʬʘʪʥʳʝ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ 

ʩʣʦʞʥʦʛʦ ʢʘʪʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ (Ca-Na-Mg-K-NH4-Fe-Al -é), ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʝ ʙʦʣʝʝ 

0.8 ï 1.0 ʛ/ʣ. ɺ ʩʚʦʙʦʜʥʦʤ ʠ ʨʘʩʪʚʦʨʝʥʥʦʤ ʩʫʭʦʤ ʛʘʟʝ ʧʨʝʦʙʣʘʜʘʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ɺʙʣʠʟʠ 

ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʛʣʠʥʳ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʦʡ ʪʦʣʱʠ 

[ʈʳʯʘʛʦʚ ʠ ʜʨ., 2009], ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʡ ʥʝ ʦʧʨʝʜʝʣʝʥʳ (ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʠʟʦʪʝʨʤʳ 20 

ÁC). 

ɺ ʜʦʣʠʥʝ ʨʫʯʴʷ ɹʳʩʪʨʳʡ ʨʘʩʧʦʣʦʞʝʥʦ ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ. ʅʘ 

ʣʝʚʦʤ ʢʨʫʪʦʤ ʩʢʣʦʥʝ ʜʦʣʠʥʳ ʨʘʩʧʦʣʦʞʝʥʘ ʛʨʫʧʧʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ 89 ï 93 ÁC. ʋ ʦʩʥʦʚʘʥʠʷ ʩʢʣʦʥʘ ʠ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʚʳʭʦʜʳ ʪʝʨʤ ʦʙʨʘʟʫʶʪ 

ʢʠʧʷʱʠʝ ʢʦʪʣʳ ʩ ʧʘʨʦʚʳʤʠ ʩʪʨʫʷʤʠ. ɼʣʠʥʘ ʧʣʦʱʘʜʢʠ ʥʝ ʙʦʣʝʝ 40 ʤ.  

ʖʞʥʦ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʘ 

ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʚʳʩʦʢʦʡ ʪʝʨʨʘʩʳ ʨʝʢʠ ʇʘʫʞʝʪʢʘ. ʇʣʦʱʘʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʛʨʝʪʳʡ ʫʯʘʩʪʦʢ 30 Ĭ 40 ʤ. ɻʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʠʤʠ 

ʧʘʨʦʛʘʟʦʚʳʤʠ ʩʪʨʫʷʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʦʚ ʥʘ ʛʣʫʙʠʥʝ 80 ʩʤ ʜʦʩʪʠʛʘʝʪ 106 ÁC.  
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ʈʠʩʫʥʦʢ 2.3. ʆʙʟʦʨʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ. ʅʘ ʚʪʦʨʦʤ ʧʣʘʥʝ ʚʠʜʥʦ ʇʘʫʞʝʪʩʢʫʶ ɻʝʦʕʉ ʠ 

ʦʜʥʦʠʤʝʥʥʳʡ ʧʦʩʝʣʦʢ. 

ʇʫʥʢʪʠʨʦʤ ʦʙʦʟʥʘʯʝʥʳ ʫʯʘʩʪʢʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʟʛʨʫʟʦʢ: ʖʇ ï ʖʞʥʦ-ʇʘʫʞʝʪʩʢʦʝ, 

ɺʭʇʇ ï ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ, ʅʇ ï ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ. 

 

ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ ʦʙʥʘʨʫʞʝʥʦ ʚ 1950 ʛ. ɺ.ɺ. ʀʚʘʥʦʚʳʤ ʠ 

ɻ.ɸ. ɻʦʥʩʦʚʩʢʦʡ [ɻʦʥʩʦʚʩʢʘʷ, 1954], ʘ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʉ.ʀ. ʅʘʙʦʢʦ [ʅʘʙʦʢʦ, 1954]. ʅʦ 

ʪʝʨʤʘʣʴʥʦʤʫ ʧʦʣʶ ʙʳʣʦ ʜʘʥʦ ʥʘʟʚʘʥʠʝ çɻʠʜʨʦʩʦʣʴʬʘʪʘʨʳ ɼʠʢʦʛʦ ʛʨʝʙʥʷè (ʙʝʟʫʩʣʦʚʥʦ, ʢ 

ʵʢʩʪʨʫʟʠʠ ɼʠʢʠʡ ɻʨʝʙʝʥʴ ʵʪʦ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʝ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ, ʥʝ ʠʤʝʝʪ [ɼʦʣʛʦʞʠʚʫʱʠʡ é, 1980]). ɸ.ɽ. ʉʚʷʪʣʦʚʩʢʠʤ ʩ ʢʦʣʣʝʛʘʤʠ 

ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʝ ʥʘʟʚʘʥʦ çɼʨʝʚʥʝ-ʩʦʣʴʬʘʪʘʨʥʳʤ ʧʦʣʝʤè ʠ ʦʧʠʩʳʚʘʣʦʩʴ ʢʘʢ ʚʳʭʦʜʳ 

ʤʘʣʦʤʦʱʥʳʭ ʧʘʨʦʚʳʭ ʩʪʨʫʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʢʣʦʥʝ ʂʘʤʙʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʭʨʝʙʪʘ [ʉʚʷʪʣʦʚʩʢʠʡ ʠ ʜʨ. 1956]. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʇʘʫʞʝʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ɺ. ɸʚʝʨʴʝʚʘ ʠ ɺ.ʄ. ʉʫʛʨʦʙʦʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʝ ʚʭʦʜʠʪ ʚ 

ʩʪʨʫʢʪʫʨʫ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʥʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çɺʦʩʪʦʯʥʦ-

ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝè [ɹʝʣʦʫʩʦʚ ʠ ʜʨ., 1976], ʠʩʧʦʣʴʟʫʝʤʦʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  
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ʈʠʩʫʥʦʢ 2.4. ʆʙʟʦʨʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʇʘʫʞʝʪʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʅʘ ʟʘʜʥʝʤ ʧʣʘʥʝ ʚʠʜʥʳ ʩʪʦʣʙʳ ʧʘʨʘ ʦʪ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʢʚʘʞʠʥ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʧ. ʇʘʫʞʝʪʢʘ. 

 

ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ ʦʪʥʝʩʝʥʦ ʢ ʬʣʘʥʛʫ ʇʘʫʞʝʪʩʢʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦʣʝ 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʟʘʧʘʜʥʦʤʫ ʩʢʣʦʥʫ ʂʘʤʙʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ, ʢʦʪʦʨʳʡ 

ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʨʛʝʥʪʥʦʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʝ ʧʦʜʥʷʪʠʝ ʚ ʇʘʫʞʝʪʩʢʦʡ ʢʘʣʴʜʝʨʝ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ [ʉʪʨʫʢʪʫʨʘ é, 1993]. ʊʝʨʤʦʧʨʦʷʚʣʝʥʠʝ ʣʦʢʘʣʠʟʦʚʘʥʦ ʥʘ ʧʦʣʦʛʦʤ 

ʩʢʣʦʥʝ ʚ ʜʦʣʠʥʝ ʨʫʯ. ʃʫʯʰʠʡ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨʫʯ. ɹʳʩʪʨʳʡ) ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 270 

ï 300 ʤ (ʨʠʩ. 2.4). ʎʝʥʪʨʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʨʘʟʤʝʨʦʤ 120 Ĭ 60 ʤ ʚʳʜʝʣʷʝʪʩʷ ʧʘʨʷʱʠʤʠ 

ʛʨʫʥʪʘʤʠ, ʧʨʦʛʨʝʪʳʤʠ ʜʦ 105 ÁC ʥʘ ʛʣʫʙʠʥʝ 0.5 ï 0.8 ʤ; ʧʘʨʦʛʘʟʦʚʳʤʠ ʩʪʨʫʷʤʠ (ʜʦ 98 ï 

100 ÁC ʥʘ ʫʩʪʴʷʭ); ʛʨʷʟʝ-ʚʦʜʥʳʤʠ ʢʠʧʷʱʠʤʠ ʢʦʪʣʘʤʠ ʠ ʤʝʣʢʠʤʠ ʪʝʧʣʳʤʠ ʦʟʝʨʘʤʠ 

[ʈʳʯʘʛʦʚ ʠ ʜʨ., 2015]. ʅʘ ʫʜʘʣʝʥʠʠ 150 ï 300 ʤ ʦʪ ʫʯʘʩʪʢʘ ʚʥʠʟ ʧʦ ʨʫʯʴʶ ʦʪʤʝʯʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʪʝʨʤʘʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʩ ʛʨʷʟʝ-ʚʦʜʥʳʤʠ ʢʦʪʣʘʤʠ, ʦʙʱʠʡ ʨʘʟʤʝʨ ʧʦʣʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 150 Ĭ 300 ʤ. ʈʘʟʛʨʫʞʘʶʱʠʝʩʷ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ ʢʠʩʣʳʝ ʩʫʣʴʬʘʪʥʳʝ ʠ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʩ ʰʠʨʦʢʠʤ ʢʘʪʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʦʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʝ 
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ʧʨʝʚʳʰʘʝʪ 0.5 ï 0.8 ʛ/ʣ. ʂʦʥʜʝʥʩʘʪ ʧʘʨʘ ʠʤʝʝʪ ʙʣʠʟʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ʊʝʨʤʘʣʴʥʦʝ 

ʧʦʣʝ (ʠʟʫʯʝʥ ʎʝʥʪʨʘʣʴʥʳʡ ʫʯʘʩʪʦʢ) ʧʝʨʝʢʨʳʪʦ ʝʜʠʥʳʤ ʯʝʭʣʦʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʛʣʠʥ 

ʤʦʱʥʦʩʪʴʶ ʦʪ 1.5 ʜʦ Ó 4.0 ʤ [ʈʳʯʘʛʦʚ ʠ ʜʨ., 2015], ʥʦ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ ʤʦʞʝʪ ʙʳʪʴ 

ʙʦʣʴʰʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʘʢʪʠʚʥʦʡ ʨʘʟʛʨʫʟʢʠ ʧʘʨʦʛʠʜʨʦʪʝʨʤ (ʥʘ ʦʩʪʳʚʰʠʭ ʫʯʘʩʪʢʘʭ). 

 

2.4. ʀʟʫʯʝʥʥʦʩʪʴ ʇʘʫʞʝʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʪʦʜʘʤʠ ʛʝʦʬʠʟʠʢʠ 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʇʘʫʞʝʪʩʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 1960-ʝ ʛʛ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ.ʄ. ɿʘʡʮʝʚʘ ʚʳʧʦʣʥʝʥʳ ʧʣʦʱʘʜʥʳʝ 

ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ, ʤʘʛʥʠʪʦʨʘʟʚʝʜʦʯʥʳʝ, ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʚ ʤʘʩʰʪʘʙʝ 1:10 000 

[ɿʘʡʮʝʚ, 1970].  

ʃʠʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʧʦʨʦʜ ʧʦʜ ʨʳʭʣʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʦʚʦʜʠʣʦʩʴ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʚʳʜʝʣʝʥʳ ʛʨʘʥʠʮʳ ʨʘʟʚʠʪʠʷ ʙʘʟʘʣʴʪʦʚʳʭ ʠ ʨʠʦʜʘʮʠʪʦʚʳʭ ʣʘʚ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʧʦʣʦʚʠʥʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʂ ʶʛʫ ʦʪ ʨʫʯʴʷ ɹʳʩʪʨʳʡ ʨʘʩʧʦʣʦʞʝʥʘ ʦʙʣʘʩʪʴ ʧʦʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʬʬʫʟʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ 

ʨʠʦʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʆʪʤʝʯʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʠʟʦʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ ʫʯʘʩʪʢʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʙʦʨʪʫ ʨʫʯʴʷ 

ʊʨʫʜʥʳʡ. ʇʦʜʦʙʥʳʝ ʘʥʦʤʘʣʠʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʘʡʦʥʝ ʛʦʨʳ ɹʝʨʝʟʦʚʘʷ (ʚʦʜʦʨʘʟʜʝʣ ʨʫʯʴʝʚ 

ɹʳʩʪʨʳʡ ʠ ɹʝʟʳʤʷʥʥʳʡ) (ʨʠʩ. 2.5). ʇʦ ʜʘʥʥʳʤ ɺ.ʀ. ɹʝʣʦʫʩʦʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʯʪʦ ʵʪʘ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʩʪʨʫʟʠʶ ʜʘʮʠʪʦʚ [ɹʝʣʦʫʩʦʚ, 1978]. ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦʢʦʡʥʳʤ ʩʣʘʙʦʧʝʨʝʤʝʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, 

ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʦʜʘʤ ʧʘʫʞʝʪʩʢʦʡ ʩʚʠʪʳ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʩʝʛʦ 

ʫʯʘʩʪʢʘ ʦʩʣʦʞʥʝʥʦ ʣʠʥʝʡʥʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʤʘʛʥʠʪʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʊʘʢʠʝ ʘʥʦʤʘʣʴʥʳʝ ʟʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʟʦʥʘʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʠʥʪʝʥʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ 
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ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʙʫʨʝʥʠʷ. ɺʳʜʝʣʷʝʤʳʝ ʫʯʘʩʪʢʠ 

ʧʦʥʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʜʦʣʠʥʘʤ 

ʚʦʜʦʪʦʢʦʚ ʨʫʯʴʝʚ ɹʳʩʪʨʳʡ, ɹʝʟʳʤʷʥʥʳʡ, ʨʝʢʠ ʇʨʘʚʘʷ ʇʘʫʞʝʪʢʘ.  

 

ʈʠʩʫʥʦʢ 2.5. ʋʧʨʦʱʝʥʥʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʥʠʷ ʠʟʦʜʠʥʘʤ ȹZ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʇʘʫʞʝʪʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [ɿʘʡʮʝʚ, 1970]. 

1 ï ʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ; 2-4 ï ʠʟʦʜʠʥʘʤʳ ȹZ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 2 ï 0 ʤʵ; 3 ï ʤʝʥʝʝ 2.5 ʤʵ; 4 ï ʙʦʣʝʝ 2.5 ʤʵ. 

 

ɺʳʜʝʣʝʥʥʳʝ ʟʦʥʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʧʦʣʝ. ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʧʦ ʨʫʯʴʶ 

ɹʳʩʪʨʳʡ ʦʙʲʝʜʠʥʷʷ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʧʦʣʝ (ɺʭʇʇ) ʩ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʠʤ (ɺʇʇ) 

[ɿʘʡʮʝʚ, 1970]. ɸʥʘʣʦʛʠʯʥʳʝ ʟʦʥʳ ʦʪʤʝʯʝʥʳ ʧʦ ʜʦʣʠʥʝ ʨʫʯʴʷ ʊʨʫʜʥʳʡ ʠ ʨʝʢʠ ʇʨʘʚʘʷ 
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ʇʘʫʞʝʪʢʘ (ʨʠʩ. 2.6). ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʫʯʘʩʪʢʘ ʚʳʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

(ʙʦʣʴʰʝ 20 ÁC) ʭʘʨʘʢʢʪʝʨʠʟʫʝʪ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

 

ʈʠʩʫʥʦʢ 2.6. ʂʘʨʪʘ ʠʟʦʪʝʨʤ ʥʘ ʛʣʫʙʠʥʝ 1 ʤʝʪʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ [ɿʘʡʮʝʚ, 1970]. ʉʦʢʨʘʱʝʥʠʷ ʩʤʦʪʨʠ ʚ ʪʝʢʩʪʝ. 

 

ʇʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ (ʤʝʪʦʜ ɺʕɿ ʠ ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʝ) ʚʳʜʝʣʝʥ 

ʛʦʨʠʟʦʥʪ ʦʙʚʦʜʥʝʥʥʳʭ ʧʩʝʬʠʪʦʚʳʭ ʪʫʬʦʚ (ʩʦʧʨʦʪʠʚʣʝʥʠʷ 3 ï 10 ʆʤĿʤ), ʤʦʱʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʖɺ ʥʘʧʨʘʚʣʝʥʠʠ (ʜʦ 500 ʤ ʚ ʨʘʡʦʥʝ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ 

ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʧʦʢʦʡʥʦʛʦ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ 

ʥʠʞʥʝʛʦ ʚʦʜʦʫʧʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʦʨʥʦʛʦ 
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ʛʝʦɻʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʦʩʣʦʞʥʝʥʘ ʚʦʨʦʥʢʦʦʙʨʘʟʥʳʤʠ ʫʛʣʫʙʣʝʥʠʷʤʠ, ʪ.ʝ. ʚ 

ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʦʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʳʰʝʣʝʞʘʱʝʛʦ 

ʧʨʦʚʦʜʷʱʝʛʦ ʛʦʨʠʟʦʥʪʘ (ʨʠʩ. 2.7). ʊʘʢʠʝ ʫʛʣʫʙʣʝʥʠʷ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʟʦʥʘʤʠ ʜʨʦʙʣʝʥʠʷ, 

ʚʤʝʱʘʶʱʠʤʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʨʘʩʪʚʦʨʳ, ʠ ʚʳʜʝʣʷʶʪʩʷ ʧʦʜ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʠʤ ʠ 

ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʠʤ ʪʝʨʤʘʣʴʥʳʤʠ ʧʦʣʷʤʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ ʧʦʪʦʢʘ ʪʝʨʤʘʣʴʥʳʭ 

ʚʦʜ. ʋʢʘʟʳʚʘʝʪʩʷ ʯʪʦ ʟʦʥʳ ʥʠʟʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (2 ï 5 ʆʤĿʤ) ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʦʙʣʘʩʪʴʶ 

ʪʝʤʧʝʨʘʪʫʨ 150 ÁC. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʨʠʚʳʭ ʟʦʥʜʠʨʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʘʟʥʳʝ ʛʦʜʳ (1957, 1959, 1969 ʛʛ.) ʚ ʖɺ ʯʘʩʪʠ ʧʣʦʱʘʜʠ (ʨʘʡʦʥʘ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ 

ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʠ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ 

ʪʦʣʱʠ ʧʦʨʦʜ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʜʦʣʞʘʚʰʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ 

ʣʝʪ ʨʘʟʚʝʜʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʯʪʠ ʥʝ ʩʢʘʟʘʣʠʩʴ ʥʘ ʨʝʞʠʤʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2.7. ʉʭʝʤʘʪʠʯʝʩʢʠʝ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʜʣʷ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʧʨʦʬʠʣʷʤ 7 (ʘ) ʠ 13 (ʙ) ʧʨʦʭʦʜʷʱʠʤ ʯʝʨʝʟ ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ [ɿʘʡʮʝʚ, 1970]. 

1 ï ʪʦʯʢʠ ʟʦʥʜʠʨʦʚʘʥʠʡ (ɺʕɿ); 2 ï ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʣʦʷ; 3 ï ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ɺʕɿ. 
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ɽ.ɸ. ɺʘʢʠʥʳʤ ʠ ʖ.ʄ. ʍʘʪʢʝʚʠʯʝʤ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʄ. ʉʫʛʨʦʙʦʚʘ ʚʳʧʦʣʥʝʥʳ 

ʛʠʜʨʦʛʝʦʪʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʤ ʪʝʨʤʘʣʴʥʦʤ ʧʦʣʝ 

[ʉʫʛʨʦʙʦʚ ʠ ʜʨ., 1971]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚʣʠʷʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʨʘʟʛʨʫʟʢʫ 

ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʚ ʨʘʡʦʥʝ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʛʝʦʪʝʨʤʠʯʝʩʢʠʝ ʨʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʄ. ʉʫʛʨʦʙʦʚʘ [ʉʫʛʨʦʙʦʚ ʠ 

ʜʨ., 1971]. ɺʦ ʚʨʝʤʷ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʧʫʩʢʦʚ ʧʘʨʦʚʦʜʷʥʦʡ ʩʤʝʩʠ ʠʟ ʩʢʚʘʞʠʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʤ ʪʝʨʤʘʣʴʥʦʤ ʧʦʣʝ, 

ʫʨʦʚʝʥʴ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʨʝʟʢʦ ʧʘʜʘʣ, ʘ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ ʚʳʧʫʩʢʦʚ ï 

ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ. ʊʘʢʘʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʘ 

ʛʨʘʥʠʮʝ ʠʣʠ ʧʦʜ ʪʝʨʤʘʣʴʥʳʤ ʧʦʣʝʤ ʩʠʩʪʝʤʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʟʦʥ ʩ 

ʚʳʩʦʢʦʡ ʪʨʝʱʠʥʥʦ-ʧʦʨʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʜʣʷ ʬʣʶʠʜʘ. ʅʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʟʦʥ ʠ 

ʠʭ ʛʝʥʝʟʠʩ ʥʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ. 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʇʘʫʞʝʪʩʢʦʤ ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʚʦʟʦʙʥʦʚʣʝʥʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʙʦʪʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠ ʠ 

ʩʝʡʩʤʦʣʦʛʠʠ ɼɺʆ ʈɸʅ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʜʠʩʩʝʨʪʘʥʪʘ [ɸʙʢʘʜʳʨʦʚ ʠ ʜʨ, 

2011; ɼʝʥʠʩʦʚ ʠ ʜʨ., 2013; ʅʫʞʜʘʝʚ, ʌʝʦʬʠʣʘʢʪʦʚ, 2014; ʌʝʦʬʠʣʘʢʪʦʚ ʠ ʜʨ., 2014, 2016, 

2017, 2019, 2020, 2021; ʌʝʦʬʠʣʘʢʪʦʚ, 2017; ɹʫʢʘʪʦʚ ʠ ʜʨ., 2018]. 

 

2.5. ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʨʦʙʥʦ 

ʠʟʫʯʝʥʳ ʀ.ʄ. ɿʘʡʮʝʚʳʤ, ɺ.ʄ. ʃʘʜʳʛʠʥʳʤ ʩ ʢʦʣʝʛʘʤʠ ʠ ʜʨ. ʘʚʪʦʨʘʤʠ [ɿʘʡʮʝʚ, 1970; 

ʃʘʜʳʛʠʥ ʠ ʜʨ., 1993; ʄʦʣʦʩʪʦʚʩʢʠʡ, ʌʨʦʣʦʚ, 1993]. ɺʥʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʜʘʥʥʳʝ ʧʦ 

ʧʣʦʪʥʦʩʪʠ (ů) ʠ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ (Þ) ʧʦʨʦʜ. ʅʘʠʙʦʣʝʝ ʧʣʦʪʥʳʤʠ ʷʚʣʷʶʪʩʷ 
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ʙʘʟʘʣʴʪʳ ʠ ʘʥʜʝʟʠʪʳ (ʚ ʩʨʝʜʥʝʤ, 2.5 ï 2.8 ʛ/ʩʤ3). ʇʣʦʪʥʦʩʪʴ ʜʘʮʠʪʦʚ ʠ ʨʠʦʣʠʪʦʚ ʥʝʩʢʦʣʴʢʦ 

ʥʠʞʝ (2 ï 2.5 ʛ/ʩʤ3). ʇʩʘʤʤʠʪʦʚʳʝ ʠ ʧʩʝʬʠʪʦʚʳʝ ʪʫʬʳ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ 

ʧʣʦʪʥʦʩʪʠ 1.4 ï 2.3 ʛ/ʩʤ3. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʪʫʬʳ ʜʝʣʷʪʩʷ ʥʘ ʢʠʩʣʳʝ (ʧʣʦʪʥʦʩʪʴ 1.6 

ʛ/ʩʤ3) ʠ ʩʨʝʜʥʠʝ (ʧʣʦʪʥʦʩʪʴ 2.2 ʛ/ʩʤ3). ʂʠʩʣʳʝ ʨʘʟʥʦʩʪʠ ʦʙʳʯʥʦ ʙʦʣʝʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ 

ʠʟʤʝʥʝʥʳ, ʚʠʜʠʤʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ. ɿʘʣʝʛʘʶʱʠʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʘʣʝʚʨʦʧʝʣʣʠʪʦʚʳʝ ʪʫʬʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ 1.4 ï 1.5 ʛ/ʩʤ3. 

ʅʘʠʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʙʣʘʜʘʶʪ ʧʝʤʟʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ï ʤʝʥʝʝ 1 ʛ/ʩʤ3. ɺ ʨʘʟʨʝʟʘʭ 

ʩʢʚʘʞʠʥ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʪʫʬʦʙʨʝʢʯʠʠ 

ʘʥʜʝʟʠʪʦʚ ï 2.3 ʛ/ʩʤ3. ʇʣʦʪʥʦʩʪʴ ʪʫʬʦʚ, ʪʫʬʬʠʪʦʚ ʠ ʪʫʬʦʙʨʝʢʯʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʚ 

ʟʦʥʘʭ ʘʨʛʠʣʣʠʟʘʮʠʠ ʠ ʮʝʦʣʠʪʠʟʘʮʠʠ ʧʦʨʦʜ ï ʥʘ 50% ʠ ʙʦʣʝʝ, ʥʘ ʫʯʘʩʪʢʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʦʢʚʘʨʮʝʚʘʥʠʷ ʠ ʘʜʫʣʷʨʠʟʘʮʠʠ ï ʥʘʦʙʦʨʦʪ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʟʘʤʝʱʝʥʠʷ ʠʩʭʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʨʦʜ ʢʨʠʧʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʤʘʩʩʠʚʥʳʤ ʢʚʘʨʮʝʤ [ʃʘʜʳʛʠʥ ʠ ʜʨ., 1993]. 

ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʧʦʨʦʜ ʰʠʨʦʢʠʡ. ʅʘʠʙʦʣʝʝ 

ʤʘʛʥʠʪʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʘʣʴʪʘʤʠ (Þ = 3.7Ŀ10-3 ï 45Ŀ10-3 ʉʀ) ʠ ʘʥʜʝʟʠʪʘʤʠ (ʜʦ 

13Ŀ10-3 ʉʀ). ʆʪ ʧʦʩʣʝʜʥʠʭ ʟʥʘʯʝʥʠʷʤʠ Þ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʪʫʬʳ ʠ ʪʫʬʦʙʨʝʢʯʠʠ 

ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. ʃʘʚʳ ʠ ʵʢʩʪʨʫʟʠʚʥʳʝ ʜʘʮʠʪʳ ʠ ʨʠʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝʤʘʛʥʠʪʥʳʤʠ (Þ 

= 0.9Ŀ10-3 ï 25Ŀ10-3 ʉʀ). ɸʣʝʚʨʦʧʝʣʣʠʪʦʚʳʝ ʪʫʬʳ ʦʙʣʘʜʘʶʪ ʤʘʣʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (0.02Ŀ10-3 

ï 4Ŀ10-3 ʉʀ). ʇʝʤʟʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʘʛʥʠʪʥʳ. ɺ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ ʘʥʦʤʘʣʴʥʦ ʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ Þ ʚʳʜʝʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʠʟ ʟʦʥ ʚʦʜʦʧʨʠʪʦʢʦʚ (0.25 ï 0.1Ŀ10-3 ʉʀ) 

[ɿʘʡʮʝʚ, 1970]. 

ʆʩʪʘʪʦʯʥʘʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ (Jn) ʧʦʨʦʜ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 6 ɸ/ʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ ʠ ʜʘʮʠʪʦʚ (1 ï 5 ɸ/ʤ). ɼʣʷ ʪʫʬʦʚ ʩʨʝʜʥʝʛʦ 

ʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ Jn = 0.1 ï 0.7 ɸ/ʤ. ɸʣʝʚʨʦʧʝʣʠʪʦʚʳʝ ʪʫʬʳ ʦʪʤʝʯʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʫʣʝʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Jn [ɿʘʡʮʝʚ, 1970]. 



72 

 

 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʖ.ɺ. ʌʨʦʣʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʬʠʟʠʯʝʩʢʠʝ 

ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʫʬʦʚ (ʦʪ ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʳʭ ʜʦ ʮʝʦʣʠʪʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ) ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʛʣʠʥ ʚ ʨʘʡʦʥʝ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ 

ʧʦʣʷ [ʌʨʦʣʦʚʘ ʠ ʜʨ, 2016, Frolova and all, 2020]. ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ 

ʦʙʨʘʟʮʦʚ ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʳʭ ʪʫʬʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: 1.17 ï 1.97 ʛ/ʩʤ3, ʯʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ (ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʝ ï ʧʣʦʪʥʝʝ). 

ɸʥʘʣʦʛʠʯʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʥʝʥʥʳʭ ʪʫʬʦʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʫʟʢʠʡ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ: 

1.84 ï 2.05 ʛ/ʩʤ3. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ ʪʫʬʦʚ ʚ ʨʘʡʦʥʝ ɺʝʨʭʥʝ-

ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʩʥʠʞʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ (ʦʪ 2.85 ʜʦ 2.52 ʛ/ʩʤ3) ʚ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʟʘʤʝʱʝʥʠʝʤ ʣʠʪʦ- ʠ ʢʨʠʩʪʘʣʣʦʢʣʘʩʪʦʚ ʧʦʨʠʩʪʳʤʠ ʮʝʦʣʠʪʘʤʠ ʠ ʩʤʝʢʪʠʪʘʤʠ. ʇʨʠ 

ʘʨʛʠʣʣʠʟʘʮʠʠ ʠ ʮʝʦʣʠʪʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʜʚʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘ: ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʣʦʪʥʦʝ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ʟʘʤʝʱʘʝʪʩʷ ʧʦʨʠʩʪʳʤʠ ʩʤʝʢʪʠʪʘʤʠ, ʩ ʜʨʫʛʦʡ ï 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʪʫʬʘʭ ʧʫʩʪʦʪʳ ʟʘʧʦʣʥʷʶʪʩʷ ʩʤʝʢʪʠʪʘʤʠ ʠ ʮʝʦʣʠʪʘʤʠ. ʀʩʭʦʜʥʳʝ ʠ 

ʠʟʤʝʥʝʥʥʳʝ ʧʦʨʦʜʳ ʦʪʣʠʯʘʶʪʩʷ ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ: 25 ï 63 % ʠ 20-29 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʦʙʱʝʤʫ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ ʦʪʢʨʳʪʳʭ ʢʨʫʧʥʳʭ ʧʦʨ, ʥʦ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʶʪ ʤʠʢʨʦ- ʠ ʥʘʥʦʧʦʨʠʩʪʦʩʪʴ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʚʣʘʛʦʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʨʦʜ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʜʘʥʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʚʝʣʠʯʠʥʝ ʤʘʛʥʠʪʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪʩʷ ʥʘ ʧʦʨʷʜʦʢ. ʊʘʢ, Þ ʥʝʠʟʤʝʥʝʥʥʳʭ ʪʫʬʦʚ ʢʦʣʝʙʣʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 6 ï 21Ŀ10-3 ʉʀ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʟʤʝʥʝʥʥʳʤ ʪʫʬʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ Þ = 

2.3 ï 3.1Ŀ10-3 ʉʀ. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʩ ʨʫʜʥʳʤʠ 

ʤʠʥʝʨʘʣʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʘ ʩ ʨʘʟʣʦʞʝʥʠʝʤ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ. ɻʣʠʥʠʩʪʳʝ ʛʦʨʠʟʦʥʪʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʫʬʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʘʨʦʛʠʜʨʦʪʝʨʤ, ʠʭ 



73 

 

 

 

ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 1.4 ï 1.6 ʛ/ʩʤ3, Þ = 0.95 ï 9Ŀ10-3 ʉʀ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʘʙʦ 

ʠʟʤʝʥʝʥʥʳʝ ʪʫʬʳ ʠ ʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ ʨʘʟʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʧʣʦʪʥʦʩʪʴʶ ʠ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʠʩʪʦʩʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʨʦʪʘʞʥʳʭ ʨʘʙʦʪ [ɸʩʘʫʣʦʚʘ, 2006] ʚ ʩʢʚʘʞʠʥʘʭ ʧʨʠʚʝʜʝʥʘ ʢʨʘʪʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʟʠʯʩʢʠʭ ʩʚʦʡʩʠʚ ʧʦʦʨʜ ʨʘʟʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ (ʪʘʙʣʠʮʘ 

2.1). ɺʳʜʝʣʝʥʳ ʨʝʧʝʨʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʨʦʜ ʧʦ ʨʘʟʨʝʟʘʤ ʩʢʚʘʞʠʥ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʯʝʪʘʭ 

ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ [ʗʤʧʦʣʴʩʢʠʡ, ɼʝʤʴʷʥʝʮ, 1976; ɸʩʘʫʣʦʚʘ, 2006].   

ʀʩʩʣʝʜʦʚʘʥʳ ʩʚʦʡʩʪʚʘ ʘʥʜʝʟʠʪʦʚ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ 

[ʌʨʦʣʦʚʘ ʠ ʜʨ., 2017]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʘʚʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ 

ʪʦʣʱʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʛʣʠʥ, ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʛʣʠʥʳ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʧʝʨʝʨʦʞʜʝʥʠʷ ʢʦʨʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ï ʘʥʜʝʟʠʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢ ʣʘʚʦ-ʵʢʩʪʨʫʟʠʚʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʟʘʚʝʨʰʘʶʱʝʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʂʘʤʙʘʣʴʥʦʛʦ ʭʨʝʙʪʘ.  

ˉ/  ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʝʜʠʥʠʮ 

ʂʘʞʫʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʨʦʜ, ʆʤĿʤ 

ɽʩʪʝʩʪʚʝʥʥʘʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ 

ʧʦʨʦʜ, ʤʢʨ/ʯʘʩ 

1 ɺʝʨʭʥʝʧʘʫʞʝʪʩʢʘʷ ʧʦʜʩʚʠʪʘ 3.3 ï 70 4 ï 18 

2 ʉʨʝʜʥʝʧʘʫʞʝʪʩʢʘʷ ʧʦʜʩʚʠʪʘ 2.5 ï 71 6 ï 9 

3 ʅʠʞʥʝʧʘʫʞʝʪʩʢʘʷ ʧʦʜʩʚʠʪʘ 7 ï 112 2.5 ï 19.5 

4 ɻʦʣʳʛʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ 50 ï 70 6.5 ï 18 

5 ɸʣʥʝʡʩʢʘʷ ʩʝʨʠʷ 5 ï 67 4.5 ï 23 

6 ɸʥʘʚʛʘʡʩʢʘʷ ʩʝʨʠʷ 4 ï 200 6 ï 20 

7 ɹʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʦʙʘʟʘʣʴʪʳ 10 ï 90 3 ï 9 

8 ɼʘʮʠʪʳ, ʘʥʜʝʟʠʪʦʜʘʮʠʪʳ 5 ï 360 3 ï 46 

ʊʘʙʣʠʮʘ 2.1. ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʚʩʢʨʳʪʳʭ ʨʘʟʚʝʜʦʯʥʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ [ɸʩʘʫʣʦʚʘ, 2006]. 

 

ʀʩʭʦʜʥʳʝ ʘʥʜʝʟʠʪʳ ʦʯʝʥʴ ʧʣʦʪʥʳʝ ů = 2.57 ï 2.68 ʛ/ʩʤ3, ʥʠʟʢʦʧʦʨʠʩʪʳʝ n = 5.3 ï 

7.5%, ʧʨʦʯʥʳʝ, ʩʣʘʙʦʜʝʬʦʨʤʠʨʫʝʤʳʝ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʥʜʝʟʠʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʘʨʦʛʠʜʨʦʪʝʨʤ. ʇʦ ʤʝʨʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʧʣʦʪʥʦʩʪʠ ʦʪ 2.6 ʜʦ 1.24 

ʛ/ʩʤ3 ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʦʪ 5.2 ʜʦ 47 %. ʉʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʠʭ ʫʧʨʫʛʠʝ ʠ 
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ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʆʧʨʝʜʝʣʝʥʳ ʩʚʦʡʩʪʚʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ: 

ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 40 % ʚ 

ʧʦʜʦʰʚʝ ʛʣʠʥʠʩʪʦʡ ʪʦʣʱʠ ʜʦ 85 ï 116 % ʚ ʝʝ ʢʨʦʚʣʝ. ʇʣʦʪʥʦʩʪʴ ʛʨʫʥʪʦʚ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ 

ʢ ʩʥʠʞʝʥʠʶ ï ʦʪ 1.65 ï 1.7 ʛ/ʩʤ3 ʜʦ 1.38 ï 1.43 ʛ/ʩʤ3. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦ-

ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʘʨʦʛʠʜʨʦʪʝʨʤ ʩʢʘʣʴʥʳʡ ʘʥʜʝʟʠʪʦʚʳʡ 

ʤʘʩʩʠʚ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʦʣʱʫ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʛʣʠʥ.  

 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 

ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʇʘʫʞʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ 18 

ʚʝʢʫ. ɿʥʘʤʝʥʠʪʳʡ ʨʫʩʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʉ.ʇ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣ 

ʛʠʜʨʦʪʝʨʤʳ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʇʘʫʞʝʪʢʘ [ʂʨʘʰʝʥʠʥʥʠʢʦʚ, 1755]. ʇʘʫʞʝʪʩʢʦʝ ʛʝʦʪʝʨʤʘʣʴʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠ ʦʜʥʦʠʤʝʥʥʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ 

ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʥʘ ʂʘʤʯʘʪʢʝ [ʇʘʫʞʝʪʩʢʠʝ é, 1965; ɹʝʣʦʫʩʦʚ ʠ ʜʨ., 1976; 

ʉʫʛʨʦʙʦʚ, 1979; ʉʪʨʫʢʪʫʨʘ é, 1993]. ɿʜʝʩʴ ʚ 1960-70-ʳʝ ʛʛ. ʥʘ ʧʣʦʱʘʜʠ 2.5 Ĭ 3 ʢʤ 

ʧʨʦʙʫʨʝʥʦ ʦʢʦʣʦ 50 ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ ʜʦ 400 ï 1200 ʤ, ʚʳʧʦʣʥʝʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʩʲʝʤʢʠ, ʙʫʨʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʢʦʤʧʣʝʢʩʥʳʤ ʢʘʨʦʪʘʞʝʤ ʩʢʚʘʞʠʥ, ʙʦʣʝʝ 

20 ʣʝʪ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʝʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʣʠʩʴ ʨʝʞʠʤʥʳʝ 

ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ [ʇʘʫʞʝʪʩʢʠʝ é, 1965; ɹʝʣʦʫʩʦʚ, 1978; ʉʫʛʨʦʙʦʚ, 1979; ʠ 

ʜʨ.]. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʝʨʝʟ 30 ʣʝʪ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣ ʟʘʢʨʳʪ ʧʝʨʚʳʡ (ʉʝʚʝʨʥʳʡ) ʫʯʘʩʪʦʢ ʚʩʣʝʜʩʪʚʠʝ ʧʘʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʜʘʚʣʝʥʠʷ ʧʘʨʦʚʦʜʷʥʦʡ ʩʤʝʩʠ ʚ ʩʢʚʘʞʠʥʘʭ; ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʥʦʚʦʛʦ 

(ʖʞʥʦʛʦ) ʫʯʘʩʪʢʘ. ʕʪʠ ʪʝʥʜʝʥʮʠʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʝʱʝ ʚ ʨʘʙʦʪʝ [ʉʪʨʫʢʪʫʨʘ é, 1993] ʠ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʲʷʩʥʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʧʨʠʨʦʜʝ 

ʟʦʥ ʧʠʪʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ ʛʠʜʨʦʪʝʨʤ.  
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ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʠʟʫʯʝʥʠʷ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ ʦʜʥʦʠʤʝʥʥʦʡ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʭʦʜʳ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ çʧʨʠʚʷʟʳʚʘʣʠʩʴè ʢ ʣʠʥʝʡʥʳʤ 

ʨʘʟʨʳʚʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ [ʇʘʫʞʝʪʩʢʠʝ é, 1965]. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʥʘ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʨʘʟʚʝʜʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʚʳʜʝʣʝʥʘ ʛʫʩʪʘʷ ʩʝʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʪʝʨʤʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʨʘʟʣʦʤʦʚ [ɹʝʣʦʫʩʦʚ ʠ ʜʨ., 1976]. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʦʩʪʫʧʣʝʥʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠʟ ʥʠʞʥʝʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʩʤʝʰʝʥʠʝ ʠʭ ʩ ʚʦʜʘʤʠ 

ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʝʜʝʣʘʭ ʣʠʥʝʡʥʳʭ ʦʪʢʨʳʪʳʭ ʪʨʝʱʠʥ. ʅʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʝʨʥʘ ʥʦʚʳʭ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʠʧʦʜʥʷʪʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ 

(ʚʦʟʤʦʞʥʦ, ʠʤʝʶʱʠʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ) [ʉʪʨʫʢʪʫʨʘ é, 1993]. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʛʠʜʨʦʪʝʨʤʳ ʠʟ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜʥʠʤʘʶʪʩʷ ʠʤʝʥʥʦ ʧʦ ʵʪʠʤ 

ʙʣʦʢʘʤ. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʚʥʫʪʨʠ ʙʣʦʢʦʚ ʠ ʥʘ ʠʭ ʛʨʘʥʠʮʘʭ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʝʥʠʝ ʚʦʜ ʠ 

ʨʘʟʛʨʫʟʢʘ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [ʇʘʤʧʫʨʘ, ʉʘʥʜʠʤʠʨʦʚʘ, 1991]. ʕʪʠ 

ʚʳʚʦʜʳ ʦʙʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ï ʨʘʡʦʥʘ ɺʝʨʭʥʝ-, ʅʠʞʥʝ- ʠ ʖʞʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ. ʇʦ ʜʨʫʛʠʤ 

ʫʯʘʩʪʢʘʤ ʨʘʟʛʨʫʟʢʠ ʛʠʜʨʦʪʝʨʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʝʨʤʘʣʴʥʳʭ 

ʧʦʣʝʡ ʇʘʫʞʝʪʩʢʦʡ ʩʠʩʪʝʤʳ - ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʤʫ, ʧʦʣʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʘʡʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʦ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘ 

ʧʦʨʦʜʘʤʠ, ʯʪʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ [ɿʘʡʮʝʚ, 1970; ʌʨʦʣʦʚʘ ʠ 

ʜʨ., 2016, 2017, 2020]. ʕʪʦʪ ʬʘʢʪ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ 

ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʠ ʠʛʨʘʝʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ. 
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ɻʃɸɺɸ 3. ɸʧʧʘʨʘʪʫʨʘ ʠ ʤʝʪʦʜʠʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʝʜʝʥ ʙʦʣʴʰʦʡ 

ʢʦʤʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʝʚʳʭ ʩʝʟʦʥʦʚ 

ʚʳʧʦʣʥʝʥʳ: ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʤʝʪʦʜʘʤʠ ɺʕɿ, ɽʇ, ɸʄʊɿ ʠ ʄʊɿ; ʧʣʦʱʘʜʥʳʝ ʠ 

ʧʨʦʬʠʣʴʥʳʝ ʤʘʛʥʠʪʦʨʘʟʚʝʜʦʯʥʳʝ ʠ ʛʨʘʚʠʨʘʟʚʝʜʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʧʨʦʬʠʣʴʥʳʝ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʲʝʤʢʘ ʛʨʫʥʪʦʚ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

3.1. ʕʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ 

 ɺʝʨʪʠʢʘʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɺʕɿ) ʚʳʧʦʣʥʝʥʳ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʤ ʠʟʤʝʨʠʪʝʣʝʤ ʄʕʈʀ-24 (ʆʆʆ ñʉʝʚʝʨʦ-

ɿʘʧʘʜò, ʈʦʩʩʠʷ) ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ɺʇ-1000 (ʆʆʆ ñʕʣʛʝʦò, 

ʈʦʩʩʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʧʠʪʘʶʱʠʭ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʣʴʥʳʝ ʩʪʝʨʞʥʠ, ʧʨʠʝʤʥʳʝ ï 

ʣʘʪʫʥʥʳʝ ʰʪʳʨʠ. ʇʦʩʪʨʦʝʥʠʝ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ IPI2win (ʆʆʆ ñɻʝʦʪʝʭò, ʈʦʩʩʠʷ). ʊʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ ʩʦʩʪʘʚʠʣʘ Ó 3 %. ɿʥʘʯʝʥʠʝ ʥʝʚʷʟʢʠ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʨʠʚʳʤʠ ɺʕɿ Ò 5 %. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʠʤʤʝʪʨʠʯʥʦʡ ʯʝʪʳʨʝʭʵʣʝʢʪʨʦʜʥʦʡ 

ʨʘʩʩʪʘʥʦʚʢʦʡ (ɸʄNɺ) ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʩʩʪʘʥʦʚʢʠ ʥʝ ʙʦʣʝʝ 0.75. ʈʘʟʥʦʩ ʧʠʪʘʶʱʝʡ 

ʣʠʥʠʠ ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʧʨʝʚʳʰʘʣ 1000 ʤ, ʦʜʥʘʢʦ ʚʳʧʦʣʥʝʥʳ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩ ʨʘʟʥʦʩʦʤ 

ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ ʜʦ 3000 ʤ. ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʷʭ ʇʘʫʞʝʪʩʢʦʛʦ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʖʞʥʦ-, ɺʝʨʭʥʝ-, ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʠ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʝ ʥʘ ʧʝʨʠʬʝʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) ʠ ʧʦ ʧʨʦʪʷʞʝʥʥʦʤʫ 

ʧʨʦʬʠʣʶ, ʧʨʦʭʦʜʷʱʝʤʫ ʯʝʨʝʟ ʚʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 
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 ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʧʦʣʥʝʥʳ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ 29 ʪʦʯʢʘʭ ʩ ʥʝʨʝʛʫʣʷʨʥʳʤ ʰʘʛʦʤ ʧʦ ʜʚʫʤ ʧʨʦʬʠʣʷʤ (ʨʠʩ. 3.1), 

ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʥʘ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʤ ʪʝʨʤʘʣʴʥʦʤ ʧʦʣʝ. ʆʜʠʥ ʧʨʦʬʠʣʴ ʨʘʩʧʦʣʦʞʝʥ 

ʩʫʙʰʠʨʦʪʥʦ (ɿ-ɺ) ʠ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ ʇʘʫʞʝʪʢʘ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʖʞʥʦ-, 

ɺʝʨʭʥʝ-, ʅʠʞʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ. ʇʦʩʣʝʜʥʝʝ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʣʠʥʝ ʨʫʯʴʷ 

ɹʳʩʪʨʳʡ, ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʢʦʪʦʨʦʛʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʦʬʠʣʴ. ɽʛʦ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 700 ʤ. 

ɺʪʦʨʦʡ ʧʨʦʬʠʣʴ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʧʝʨʝʩʝʢʘʝʪ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ ʧʦʣʝ. ɽʛʦ 

ʜʣʠʥʘ ʩʦʩʪʘʚʠʣʘ 400 ʤ. ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʠʟʤʝʨʝʥʠʡ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 30 ʤ ʥʘ 

ʫʯʘʩʪʢʘʭ ʪʝʨʤʦʧʨʦʷʚʣʝʥʠʡ ʜʦ 50 ï 70 ʤ ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʢʨʠʚʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʪʠʧʫ çʅè ʥʘ ʧʝʨʠʬʝʨʠʠ ʧʦʣʷ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠʭ ʪʠʧ ʤʝʥʷʝʪʩʷ ʥʘ çʂʅè. 

 

 ʈʠʩʫʥʦʢ. 3.1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ɺʕɿ ʧʦ ʧʨʦʬʠʣʷʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 1 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ ɺʕɿ ʧʦ ʩʫʙʰʠʨʦʪʥʦʤʫ (ʘ) ʠ ʩʫʙʤʝʨʠʜʠʘʥʦʘʣʴʥʦʤʫ (ʙ) 

ʧʨʦʬʠʣʷʤ; 2 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʥʘʟʚʘʥʠʝ ʩʢʚʘʞʠʥ. 
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ʅʘ ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʤ ʪʝʨʤʘʣʴʥʦʤ ʧʦʣʝ ʚʳʧʦʣʥʝʥʳ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʤʘʨʪʝ 2015 

ʛ (ʨʠʩ. 3.2). ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʥʦʩ ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ (ɸɺ) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʠʣ 

100 ʤ, ʚ ʢʨʘʡʥʠʭ ʧʫʥʢʪʘʭ ʠʟʤʝʨʝʥʠʷ ï 40 ʤ. ʅʘ ʢʘʞʜʦʤ ʧʫʥʢʪʝ ʧʨʦʚʝʜʝʥʦ ʦʪ 8 ʜʦ 12 

ʠʟʤʝʨʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴʥʳʝ ʢʨʠʚʳʝ ʟʦʥʜʠʨʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʭʦʨʦʰʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʯʝʭʣʘ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʚʩʝ 

ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʪʦʢʝ 10 ʤɸ ʠ ʦʜʥʦʡ ʧʨʠʝʤʥʦʡ ʣʠʥʠʠ 

(ʄN) 2 ʤ. ɺ ʘʚʛʫʩʪʝ 2016 ʛ. ʧʨʦʚʦʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦ ʠʤʝʶʱʝʤʫʩʷ 

ʩʫʙʰʠʨʦʪʥʦʤʫ ʧʨʦʬʠʣʶ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʝʢʘʝʪ ʧʦʣʝ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ 

ʠʟʤʝʨʝʥʠʷʤʠ ʠʟʤʝʥʷʣʩʷ ʦʪ 10 ʜʦ 30 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʥʦʩ ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ (ɸɺ) 

ʩʦʩʪʘʚʠʣ 240 ʤ. ɿʦʥʜʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 14 ʪʦʯʢʘʭ ʧʦ ʧʨʦʬʠʣ,ʁ ʚʳʭʦʜʷʱʝʤʫ ʟʘ 

ʧʨʝʜʝʣʳ ʪʝʨʤʦʘʥʦʤʘʣʠʠ. 

 

ʈʠʩʫʥʦʢ 3.2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ɺʕɿ ʧʦ ʧʨʦʬʠʣʶ ʧʨʦʭʦʜʷʱʝʤʫ ʯʝʨʝʟ ɺʦʩʪʦʯʥʦ-

ʇʘʫʞʝʪʩʢʦʝ ʪʝʨʤʘʣʴʥʦʝ ʧʦʣʝ. 

1 ï ʧʠʢʝʪʳ ʟʦʥʜʠʨʦʚʘʥʠʡ 2015 ʛ; 2 ï ʧʠʢʝʪʳ ʟʦʥʜʠʨʦʚʘʥʠʷ 2016 ʛ. 

 

ʀʟʤʝʨʝʥʠʷ ʧʦ çʨʝʛʠʦʥʘʣʴʥʦʤʫè ʧʨʦʬʠʣʶ ʚʳʧʦʣʥʝʥʳ ʚ 43 ʪʦʯʢʘʭ ʩ ʥʝʨʝʛʫʣʷʨʥʳʤ 

ʰʘʛʦʤ ʧʦ ʧʨʦʬʠʣʶ ʩ ʉ-ɿ ʥʘ ʖ-ɺ (ʨʠʩ. 3.3). ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʥʦʩ ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ (ɸɺ) 

ʠʟʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 500 ï 1000 ʤ. ʅʘ ʢʘʞʜʦʤ ʧʫʥʢʪʝ ʧʨʦʚʝʜʝʥʦ ʦʪ 15 ʜʦ 17 ʠʟʤʝʨʝʥʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴʥʳʝ ʢʨʠʚʳʝ ʟʦʥʜʠʨʦʚʘʥʠʷ. ɺʳʧʦʣʥʝʥʦ 5 ʧʫʥʢʪʦʚ ɺʕɿ ʩ 
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ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʟʥʦʩʦʤ ɸɺ = 3000 ʤ. ʇʠʪʘʶʱʠʝ ʣʠʥʠʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʜʦʣʴ ʧʨʦʬʠʣʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʢʨʠʚʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ çʅïʅʂè. 

 

ʈʠʩʫʥʦʢ 3.3. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʇʘʫʞʝʪʩʢʦʤ 

ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ [ʌʝʦʬʠʣʘʢʪʦʚ ʠ ʜʨ., 2021]. 

1 ï ʧʫʥʢʪʳ ɺʕɿ ʩ ʨʘʟʥʦʩʘʤʠ ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ 1 ʢʤ (ʘ) ʠ ʩ ʨʘʟʥʦʩʘʤʠ ʧʠʪʘʶʱʝʡ ʣʠʥʠʠ 3 ʢʤ 

(ʙ); 2 ï ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʤʝʪʦʜʘʤʠ ɸʄʊɿ (ʘ) ʠ ʄʊɿ (ʙ) ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʦʚ ʧʫʥʢʪʦʚ; 3 

ï ʧʨʦʬʠʣʴ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʳʧʦʣʥʝʥʳ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʙʦʣʝʝ ʯʘʩʪʳʤ ʰʘʛʦʤ; 4 ï ʦʩʥʦʚʥʳʝ ʪʝʨʤʘʣʴʥʳʝ ʧʦʣʷ (ʘ): ɺʭʇʇ - ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʝ, ɺʇʇ - 

ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʝ, ʉʂʇ - ʉʝʚʝʨʦ-ʂʘʤʙʘʣʴʥʦʝ; ʩʢʚʘʞʠʥʳ ʠ ʠʭ ʥʦʤʝʨʘ (ʙ).  

 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʤʝʪʦʜʘʤʠ ʘʫʜʠʦ-

ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ (ɸʄʊɿ) ʠ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʄʊɿ). ʂʦʤʧʣʝʢʪ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣ ʠʟ ʜʚʫʭ ʧʷʪʠʢʘʥʘʣʴʥʳʭ ʩʪʘʥʮʠʡ MTU-5A (Phoenix 

Geophysics, ʂʘʥʘʜʘ), ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ (Ex, Ey) ʠ ʤʘʛʥʠʪʥʳʝ (Hx, Hy, 

Hz) ʢʦʤʧʦʥʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɼʠʘʧʘʟʦʥ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 
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ʧʝʨʠʦʜʦʚ ʦʪ 0.0001 ʜʦ 1000 ʩ. ʈʝʛʠʩʪʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʪʳʨʝʭʵʣʝʢʪʨʦʜʥʦʡ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʟʘʟʝʤʣʝʥʥʳʤʠ 

ʩʣʘʙʦʧʦʣʷʨʠʟʫʶʱʠʤʠʩʷ ʵʣʝʢʪʨʦʜʘʤʠ. ɼʣʠʥʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʣʠʥʠʡ ʜʣʷ ɸʄʊɿ ʩʦʩʪʘʚʠʣʘ 

50 ʤ, ʜʣʷ ʄʊɿ ï 90 ʤ. ɸʟʠʤʫʪʳ ʧʨʠʝʤʥʳʭ ʣʠʥʠʡ ʚʳʙʨʘʥʳ 0Á ʠ 90Á. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ 

ʚ 18 ʧʫʥʢʪʘʭ (ɸʄʊɿ ï 18, ʄʊɿ ï 5), ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʦʩʪʘʚʠʣʦ 200 ï 700 ʤ 

(ʩʤ. ʨʠʩ. 3.3). ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʧʦʤʝʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʠʥʭʨʦʥʥʘʷ ʟʘʧʠʩʴ ʩ ʫʜʘʣʝʥʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ (ʪʦʯʢʘ ɹʘʟʦʚʘʷ ʥʘ ʨʠʩ.3.3). ʆʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ [Rodi, 

Mackie, 2001]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʝʥʟʦʨʳ ʠʤʧʝʜʘʥʩʘ, ʢʨʠʚʳʝ ʠʤʧʝʜʘʥʩʘ ʠ ʬʘʟʳ 

ʠʤʧʝʜʘʥʩʘ [ɹʝʨʜʠʯʝʚʩʢʠʡ, ɼʤʠʪʨʠʝʚ, 2009]. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʥʟʦʨʘ ʠʤʧʝʜʘʥʩʘ 

ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʝ ʧʨʦʮʝʥʪʳ, ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʟʳ ʠʤʧʝʜʘʥʩʘ - ʧʝʨʚʳʝ ʛʨʘʜʫʩʳ. ʇʦ 

ʢʦʤʧʦʥʝʥʪʘʤ ʪʝʥʟʦʨʘ ʠʤʧʝʜʘʥʩʘ ʨʘʩʩʯʠʪʘʥʳ ʧʦʣʷʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʦʩʥʦʚʥʦʛʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʧʝʜʘʥʩʦʚ ʠ ʧʘʨʘʤʝʪʨʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʨʝʜʳ. ɺ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 0.0001 ʜʦ 15 ɻʮ ʧʦʣʷʨʥʳʝ 

ʜʠʘʛʨʘʤʤʳ ʦʩʥʦʚʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ʠʤʝʶʪ ʬʦʨʤʫ ʙʣʠʟʢʫʶ ʢ ʢʨʫʛʫ, ʟʥʘʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ʥʝ ʚʝʣʠʢʠ. ʅʘ ʚʳʩʦʢʠʭ ʧʝʨʠʦʜʘʭ ʜʠʘʛʨʘʤʤʘ ʦʩʥʦʚʥʦʛʦ 

ʠʤʧʝʜʘʥʩʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʦʚʘʣʘ ʩ ʩʞʘʪʠʝʤ ʚ ʚʠʜʝ ʚʦʩʴʤʝʨʢʠ. ɼʠʘʛʨʘʤʤʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ʠʤʝʝʪ ʚʠʜ ʯʝʪʳʨʝʭʣʝʧʝʩʪʢʦʚʦʡ ʨʦʟʦʯʢʠ. ʇʘʨʘʤʝʪʨ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʦʪ 0.05 ʜʦ 0.15, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʚʦʟʨʘʩʪʘʝʪ ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ: ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʄʠʥʠʤʘʣʴʥʳʝ ʦʩʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ʥʘ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪʘʭ ʩʦʚʧʘʜʘʶʪ ʩ ʦʩʷʤʠ ʜʠʘʛʨʘʤʤʳ ʦʩʥʦʚʥʦʛʦ ʠʤʧʝʜʘʥʩʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʨʝʜʫ ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʢʘʢ ʜʚʫʤʝʨʥʦ-ʥʝʦʜʥʦʨʦʜʥʫʶ. 

ʀʟʤʝʨʝʥʠʷ ʤʝʪʦʜʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣ̫ (ɽʇ) ʚʳʧʦʣʥʝʥʳ ʧʦ 

ʩʧʦʩʦʙʫ ʧʦʪʝʥʮʠʘʣʘ. ʀʟʤʝʨʷʣʘʩʴ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʧʦʣʷʨʠʟʫʶʱʠʤʠʩʷ 
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ʵʣʝʢʪʨʦʜʘʤʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʣʩʷ ʩʪʘʮʠʦʥʘʨʥʦ, ʘ ʚʪʦʨʦʡ ʧʝʨʝʤʝʱʘʣʩʷ ʧʦ 

ʪʦʯʢʘʤ ʥʘʙʣʶʜʝʥʠʡ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʜʣʷ ʫʨʘʚʥʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʵʣʝʢʪʨʦʜʳ ʚʳʩʪʘʠʚʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʟʘʟʝʤʣʝʥʠʷ ʠ ʟʘʤʳʢʘʣʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʉʲʝʤʢʠ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʡʦʥʘʭ ʢʨʫʧʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʧʦʣʝʡ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʛʦ ʠ 

ɺʦʩʪʦʯʥʦ-ʇʘʫʞʝʪʩʢʦʛʦ.  

ʅʘ ʨʘʡʦʥʝ ɺʝʨʭʥʝ-ʇʘʫʞʝʪʩʢʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʧʦʣ̫ ʩʲʝʤʢʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʨʝʛʫʣʷʨʥʦʡ 

ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩ. 3.4) ʩ ʠʥʪʝʨʚʘʣʦʤ 20 ʤ. ʐʘʛ ʠʟʤʝʨʝʥʠʡ ʧʦ ʧʨʦʬʠʣʶ ʩʦʩʪʘʚʠʣ 3 ï 5 

  

ʈʠʩʫʥʦʢ 3.4. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʠʟʤʝʨʝʥʠʡ ʤʝʪʦʜʦʤ ɽʇ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʇʘʫʞʝʪʩʢʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

1 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ ʠʟʤʝʨʝʥʠʡ ʧʦ ʧʨʦʬʠʣʷʤ; 2 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʥʘʟʚʘʥʠʝ 

ʩʢʚʘʞʠʥ. 

 

ʤ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʮʠʬʨʦʚʳʤ ʤʫʣʴʪʠʤʝʪʨʦʤ, ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 0.01 

ʤɺʪ. ɺʨʝʤʷ ʦʜʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘʥʠʡ ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 

2 ʤʠʥ., ʥʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʯʘʩʪʢʘʭ ï 2 ï 7 ʤʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʦʪʤʝʯʘʣʠʩʴ 


































































































































































