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ɺɺɽɼɽʅʀɽ 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ 50-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʙʳʣʠ ʦʪʢʨʳʪʳ ʥʝʩʢʦʣʴʢʦ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʘʣʤʘʟʦʥʦʩʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ ï ɼʘʣʜʳʥʩʢʦʝ ʠ 

ɸʣʘʢʠʪʩʢʦʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʘʨʭʘ ʠ ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʫʥʘ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ 60 ʣʝʪ ʥʘ ʚʩʝʡ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʝʣʠʩʴ ʧʦʠʩʢʠ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ, ʥʦ ʥʦʚʳʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʪʠʧʘʤʠ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ. ʊʠʧ ʧʝʨʚʳʡ: 

ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ; ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʜʨʝʚʥʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʀʄʂ ʠ ʘʣʤʘʟʦʚ ʨʘʟʤʳʪʳ, ʘ ʠʭ ʤʠʥʝʨʘʣʳ ʩʙʨʦʰʝʥʳ ʚ 

ʩʦʚʨʝʤʝʥʥʫʶ ʛʠʜʨʦʩʝʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʘʣʣʶʚʠʠ ʩʤʝʰʠʚʘʶʪʩʷ ʀʄʂ ʧʨʷʤʦʛʦ 

ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ ʢʠʤʙʝʨʣʠʪʦʚ) ʠ ʀʄʂ, ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʠʟ 

ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʢʦʣʣʝʢʪʦʨʦʚ (ʤʠʥʝʨʘʣʳ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʛʠʧʝʨʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʠʟʥʦʩ). ʊʠʧ ʚʪʦʨʦʡ: ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʧʦʛʨʝʙʝʥʳ ʧʦʜ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʚʤʝʱʘʶʱʠʤʠ ʦʨʝʦʣʳ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʠʤʙʝʨʣʠʪʦʚ. ɼʣʷ 

ʵʪʦʛʦ ʪʠʧʘ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʢʦʣʣʝʢʪʦʨʘʤʠ ʀʄʂ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʛʨʝʙʝʥʳ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ [ɸʬʘʥʘʩʴʝʚ ɺ.ʇ., 1989; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001; 

ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2010]. 

ɺ ʘʣʣʶʚʠʠ ʨʝʢ ʄʘʨʭʘ ʠ ʄʫʥʘ, ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ 

ʘʣʤʘʟʦʥʦʩʥʳʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʧʦʣʷ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʀʄʂ ʢʘʢ ʧʨʷʤʦʛʦ ʩʥʦʩʘ, ʪʘʢ ʠ 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ. ɺ ʘʣʣʶʚʠʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʨʝʢ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

(ʊʶʥʛ, ʍʘʥʥʷ ʠ ʜʨʫʛʠʝ) ʧʦʢʘ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʀʄʂ ʠ ʘʣʤʘʟʳ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʘʢ ʩʘʤʦ 

ʥʘʣʠʯʠʝ, ʪʘʢ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʀʄʂ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʀʄʂ ʧʦʪʝʨʷʣʠ ʧʨʷʤʫʶ ʩʚʷʟʴ ʩʦ 

ʩʚʦʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 
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ɻʣʘʚʥʳʤ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ 

ʨʘʩʩʝʷʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʝʥʘ ʚ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. ɸʢʪʠʚʥʦʩʪʴ ʵʨʦʟʠʠ 

ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʫ ʦʨʝʦʣʦʚ ʠ ʜʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʠʥʝʨʘʣʦʚ ʧʨʠ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʥʦʩʝ. ɺ ʩʣʫʯʘʝ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʨʦʟʠʠ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʪʝʣʦ 

ʙʫʜʝʪ ʩʣʘʙʦ ʨʘʟʨʫʰʘʪʴʩʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʤʘʣʦʧʨʦʪʷʞʝʥʥʳʝ, ʩʣʘʙʦʢʦʥʪʨʘʩʪʥʳʝ ʧʦʪʦʢʠ ʨʘʩʩʝʷʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʀʄʂ 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʜʭʦʜʝ ʢ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʧʦʠʩʢʘʤ ï ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʨʦʟʠʠ, ʘ 

ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʙʦʣʝʝ ʣʦʢʘʣʴʥʦʤ ʧʨʦʛʥʦʟʝ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʘʣʤʘʟʦʚ ʧʫʪʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʟʤʫ ʀʄʂ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʦʨʝʥʥʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʜʣʷ ʦʮʝʥʢʠ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʢʠʤʙʝʨʣʠʪʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʧʨʦʙʦʚʘʥʠʷ ʥʘ ʀʄʂ ʠ ʘʣʤʘʟʳ; 

2. ʀʟʫʯʝʥʠʝ ʀʄʂ ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ ʘʣʣʶʚʠʷ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ; 

3. ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʨʘʥʘʪʦʚ ʄʫʥʦ-

ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ; 

4. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʗɸʇ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ 
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ʢʠʤʙʝʨʣʠʪʳ ʧʣʦʱʘʜʝʡ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʘʣʤʘʟʦʚ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ: 

¶ ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ) ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʗʢʫʪʩʢʦʡ 

ʘʣʤʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ (ʗɸʇ) ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 200 ʤ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʝ ʤʘʩʰʪʘʙʘ 1:1000000. ʎʄʈ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʜʣʷ 

ʦʮʝʥʢʠ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ ʥʘ ʢʠʤʙʝʨʣʠʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ 

ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʃʘʙʦʨʘʪʦʨʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʀɻʄ ʉʆ ʈɸʅ ʀ.ɼ. ɿʦʣʴʥʠʢʦʚʳʤ ʠ ʅ.ɺ. ɻʣʫʰʢʦʚʦʡ. 

¶ ɼʘʥʥʳʝ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʘʥʘʣʠʟʦʚ ʛʨʘʥʘʪʦʚ ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ ʘʣʣʶʚʠʷ 

ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʃʘʙʦʨʘʪʦʨʠʠ ʤʠʥʝʨʘʣʦʚ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʠ 

ʘʣʤʘʟʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʀɻʄ ʉʆ ʈɸʅ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʚʩʝʛʦ 13721 

ʘʥʘʣʠʟ ʠʟ 120 ʧʨʦʙ) ʠ ʛʨʘʥʘʪʦʚ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ ʇʦʠʩʢʦʚʘʷ ʠ ʅʦʚʠʥʢʘ 

ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣ.̫ ʏʘʩʪʴ ʘʥʘʣʠʟʦʚ ʛʨʘʥʘʪʦʚ ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ (686 ʘʥʘʣʠʟʦʚ) 

ʧʦʣʫʯʝʥʳ ʣʠʯʥʦ ʘʚʪʦʨʦʤ. ɼʘʥʥʳʝ ʤʠʢʨʦʟʦʜʥʦʚʳʭ ʘʥʘʣʠʟʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʘʚʪʦʨʦʤ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ çɻʨʘʥʘʪʳ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷè, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʫʶ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɹʘʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʛʥʦʟʘ ʢʦʨʝʥʥʦʡ 

ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʧʣʦʪʥʦʩʪʥʳʭ ʩʝʪʦʢ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʩʫʤʤʳ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʙʲʝʢʪʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʫʤʤʘ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʭ ʛʨʫʧʧ ʧʠʢʩʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʝʨʝʛʠʙʘʤ ʨʝʣʴʝʬʘ, ʪ.ʝ. ʫʩʪʫʧʘʤ) ʚ 

ʩʢʦʣʴʟʷʱʝʤ ʦʢʥʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʜʠʫʩʘ; 

2. ʆʪʙʦʨ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʠʤʙʝʨʣʠʪʦʚ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʥʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-10 ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ ʠ ʠʭ ʬʠʟʠʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ; 
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3. ʄʠʢʨʦʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ. ʀʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʛʨʘʥʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʨʠʙʦʨʝ CABEMAX-MICRO; 

4. ʇʘʨʘʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʨʘʥʘʪʦʚ ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʨʷʜʘ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʣʶʙʦʛʦ ʟʝʨʥʘ ʛʨʘʥʘʪʘ ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ. ɼʘʥʥʳʤ ʤʝʪʦʜʦʤ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ 13721 ʟʝʨʥʘ ʛʨʘʥʘʪʘ ʠʟ 

ʧʨʦʙ, ʘ ʪʘʢʞʝ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ; 

5. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʙ ʧʦ ʩʭʦʞʠʤʠ ʥʘʙʦʨʘʤ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʡ 

ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʛʨʘʥʘʪʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʙʦʨʦʢ 

ï ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʨʘʚʥʠʚʘʣʠʩʴ ʚʳʙʦʨʢʠ ʛʨʘʥʘʪʦʚ ʠʟ 

ʧʨʦʙ ʧʦ ʙʘʩʩʝʡʥʘʤ ʨʝʢ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʤʝʪʦʜʦʤ ʧʣʦʪʥʦʩʪʥʳʭ ʩʝʪʦʢ. ɼʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʦʙʣʘʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʰʣʠʭʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪʘʭ ʥʘ 

ʘʣʤʘʟʳ. ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ʧʦʟʚʦʣʠʣʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʯʘʩʪʢʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʧʦʣʝʚʳʭ ʦʪʨʷʜʦʚ ʀɻʄ ʉʆ 

ʈɸʅ. ʕʪʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʷʚʣʝʥʠʶ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʜʣʷ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʨʝʦʣʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʠʤʙʝʨʣʠʪʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ 

ʄʘʨʭʘʨʘ. ʊʘʢʞʝ ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʛʨʘʥʘʪʦʚ ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ ʪʝʨʨʠʪʦʨʠʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʠʚʰʝʝ ʚʳʜʝʣʠʪʴ ʧʣʦʱʘʜʠ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʯʝʪʘʥʠʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʰʣʠʭʦʚʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʠ ʯʝʨʝʟ ʥʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʦʚ, ʘ ʪʘʢʞʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ 
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ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʨʘʥʘʪʦʚ ʧʦʟʚʦʣʠʣʦ 

ʣʦʢʘʣʠʟʦʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʘʣʤʘʟʦʥʦʩʥʳʝ ʧʣʦʱʘʜʠ. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʜʣʷ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠ ʧʨʠʤʝʥʠʤʦ ʜʣʷ 

ʣʶʙʳʭ ʘʣʤʘʟʦʥʦʩʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʦʠʩʢʦʚ. 

ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ ʧʦ ʩʪʝʧʝʥʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʫʥʘ, ʩ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ 

ʠ ʘʢʪʠʚʥʦʡ ʵʨʦʟʠʝʡ ʧʦʠʩʢʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʢʠʤʙʝʨʣʠʪʦʚ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʍʘʥʥʷ-ʊʶʥʛʩʢʠʤ ʤʝʞʜʫʨʝʯʴʝʤ, ʛʜʝ 

ʘʢʪʠʚʥʦʩʪʴ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʠʟʢʘʷ. 

2. ʉʨʝʜʠ ʛʨʘʥʘʪʦʚ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚʳʜʝʣʝʥʳ ʰʝʩʪʴ 

ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ: ʛʣʫʙʠʥʥʳʭ ʣʝʨʮʦʣʠʪʦʚ, ʤʘʣʦʛʣʫʙʠʥʥʳʭ ʣʝʨʮʦʣʠʪʦʚ, 

ʵʢʣʦʛʠʪʦʚ, ʤʝʛʘʢʨʠʩʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʛʘʨʮʙʫʨʛʠʪ-ʜʫʥʠʪʦʚ ʛʨʘʬʠʪʦʚʦʡ ʬʘʮʠʠ 

ʛʣʫʙʠʥʥʦʩʪʠ ʠ ʛʘʨʮʙʫʨʛʠʪ-ʜʫʥʠʪʦʚ ʘʣʤʘʟʥʦʡ ʬʘʮʠʠ ʛʣʫʙʠʥʥʦʩʪʠ. 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʨʘʩʩʝʥ̫ʠʷ ʢʠʤʙʝʨʣʠʪʦʚ. 

3. ʇʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʛʨʘʥʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʚ 

ʰʣʠʭʦʚʳʭ ʧʨʦʙʘʭ ʠʟ ʘʣʣʶʚʠʷ ʥʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ ʚʳʜʝʣʝʥʦ ʧʷʪʴ 

ʧʣʦʱʘʜʝʡ, ʯʝʪʳʨʝ ʠʟ ʢʦʪʦʨʳʭ (ʊʶʥʛʩʢʘʷ, ʍʘʥʥʠʥʩʢʘʷ, ʄʘʨʭʠʥʩʢʘʷ, 

ʇʨʘʚʦʙʝʨʝʞʥʘʷ) ʧʝʨʩʧʝʢʪʠʚʥʳ ʥʘ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʦʨʝʦʣʳ 

ʊʶʥʛʩʢʦʡ ʠ ʍʘʥʥʠʥʩʢʦʡ ʧʣʦʱʘʜʝʡ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʥʠʭ ʚ 

ɼʘʣʜʳʥʦ-ʆʣʝʥʝʢʩʢʦʡ ʢʠʤʙʝʨʣʠʪʦʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʟʦʥʝ ʨʘʟʣʦʤʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 3 ʠʟ ʥʠʭ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ ʠʟ ʩʧʠʩʢʘ ɺɸʂ. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʤʘʪʝʨʠʘʣʘʭ ʠ ʪʝʟʠʩʘʭ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʩʦʚʝʱʘʥʠʡ: XLVIII  

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʫʜʝʥʪ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè (ʅʦʚʦʩʠʙʠʨʩʢ, 2010); ʇʷʪʦʡ ʉʠʙʠʨʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ (ʅʦʚʦʩʠʙʠʨʩʢ, 2010); XLIX  

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʪʫʜʝʥʪ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè. (ʅʦʚʦʩʠʙʠʨʩʢ, 2011); VII ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʦʚʝʱʘʥʠʠ ʧʦ 

ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ çʂʚʘʨʪʝʨ ʚʦ ʚʩʝʤ ʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʠʪʦʛʠ ʠʟʫʯʝʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè (ɸʧʘʪʠʪʳ, 2011); XV ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʄ.ɸ. ʋʩʦʚʘ çʇʨʦʙʣʝʤʳ ʛʝʦʣʦʛʠʠ ʠ 

ʦʩʚʦʝʥʠʝ ʥʝʜʨè (ʊʦʤʩʢ, 2011); The 6th International Siberian Early Career 

GeoScientists Conference (Novosibirsk, 2012). 

ɹʘʟʘ ʜʘʥʥʳʭ çɻʨʘʥʘʪʳ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷè ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʝ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

(ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2013621023 ʦʪ 

28.08.13), ʘ ʪʘʢʞʝ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʦʬʠʮʠʘʣʴʥʦʤ ʙʶʣʣʝʪʝʥʝ ʌʀʇʉ çʇʨʦʛʨʘʤʤʳ 

ʜʣʷ ʕɺʄ. ɹʘʟʳ ʜʘʥʥʳʭ. ʊʦʧʦʣʦʛʠʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤè. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 3 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʣʦʚʘʨʷ ʪʝʨʤʠʥʦʚ, 

ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ 6 ʧʨʠʣʦʞʝʥʠʡ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ 141 ʩʪʨʘʥʠʮʘ. ɺ ʨʘʙʦʪʝ 

ʩʦʜʝʨʞʠʪʩʷ 40 ʨʠʩʫʥʢʦʚ ʠ 11 ʪʘʙʣʠʮ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʦʠʪ ʠʟ 69 

ʥʘʠʤʝʥʦʚʘʥʠʡ.   

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʜʝʣʫ 4 (ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʦʠʩʢʠ, ʨʘʟʚʝʜʢʘ ʠ 

ʛʝʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ) ʧʘʩʧʦʨʪʘ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

25.00.11. 
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʦʤʦʱʴ, ʚʥʠʤʘʥʠʝ ʠ 

ʧʦʜʜʝʨʞʢʫ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ-ʤ.ʥ. ɺ.ʇ. ɸʬʘʥʘʩʴʝʚʫ. ɿʘ ʧʦʩʪʦʷʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʘʢʘʜʝʤʠʢʫ ʈɸʅ ʅ.ʇ. 

ʇʦʭʠʣʝʥʢʦ. ɿʘ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʠ ʧʦʩʪʦʷʥʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʜʠʩʩʝʨʪʘʮʠʠ ʭʦʯʝʪʩʷ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʜ.ʛ-ʤ.ʥ. ʀ.ɼ. ɿʦʣʴʥʠʢʦʚʘ, ʢ.ʪ.ʥ. ʅ.ɺ. 

ɻʣʫʰʢʦʚʫ, ʢ.ʛ-ʤ.ʥ. ʅ.ʉ. ʊʳʯʢʦʚʘ. ɿʘ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʧʫʙʣʠʢʘʮʠʡ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ʘʢʘʜʝʤʠʢʫ ʈɸʅ ʅ.ɺ. ʉʦʙʦʣʝʚʫ. ɿʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ 

ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʢ.ʛ.-ʤ.ʥ. ɺ.ɺ. ʍʣʝʩʪʦʚʫ, ʢ.ʛ.-ʤ.ʥ. ɺ.ɸ. ʄʠʥʠʥʫ, 

ʢ.ʛ.-ʤ.ʥ. ʄ.ɸ. ɺʘʚʠʣʦʚʫ, ʢ.ʛ.-ʤ.ʥ. ɸ.ɺ. ɻʦʣʦʚʠʥʫ, ʜ.ʛ.-ʤ.ʥ. ɸ.ɺ. ʂʦʨʩʘʢʦʚʫ, ʜ.ʛ.-ʤ.ʥ. 

ʆ.ʄ. ʊʫʨʢʠʥʦʡ, ʜ.ʛ.-ʤ.ʥ. ɸ.ɺ. ʊʦʣʩʪʦʚʫ,  ʢ.ʛ.-ʤ.ʥ. ɽ.ʀ. ʅʠʢʦʣʝʥʢʦ, ʢ.ʛ.-ʤ.ʥ. ʀ.ʉ. 

ɹʘʞʘʥʫ, ɽ.ʆ. ɽʛʦʨʦʚʦʡ. 
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ɻʣʘʚʘ 1. ʀʉʊʆʈʀʗ ʀ ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʇʆʀʉʂʆɺʓʍ ʈɸɹʆʊ 

ʊʝʨʨʠʪʦʨʠʷ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘ ʟʘʧʘʜʝ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

(ʨʠʩ. 1-1). ʇʦʠʩʢ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʝʜʝʪʩʷ 

ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʦʪʢʨʳʪʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ï ɼʘʣʜʳʥʩʢʦʝ, ɸʣʘʢʠʪʩʢʦʝ 

(ʙʘʩʩʝʡʥ ʨ. ʄʘʨʭʘ) ʠ ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ (ʚ ʙʘʩʩʝʡʥʝ ʨ. ʋʣʘʭ-

ʄʫʥʘ ï ʧʨʘʚʦʤ ʧʨʠʪʦʢʝ ʨ. ʄʫʥʘ). ʆʜʥʘʢʦ, ʧʨʦʚʦʜʠʤʳʝ ʟʜʝʩʴ ʨʘʙʦʪʳ ʧʦʩʣʝʜʥʠʝ 20 

ʣʝʪ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʝʨʩʧʝʢʪʠʚʥʘ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ 

ʥʦʚʳʭ ʘʣʤʘʟʦʥʦʩʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ. 

ʀʩʪʦʨʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʄʫʥʦ-ʄʫʨʭʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ (ʈʠʩ. 1-2) 

ʥʘʯʠʥʘʝʪʩʷ ʩ 1950-ʭ ʛʦʜʦʚ. ʊʦʛʜʘ ʥʘ ʜʚʫʭ ʧʣʦʱʘʜʷʭ ï ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ 

ʄʫʥʘ (ʥʘʯʘʣʴʥʠʢ ʧʘʨʪʠʠ ɸ.ɸ. ɻʦʨʙʫʥʦʚ) ʠ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʊʶʥʛ 

(ʥʘʯʘʣʴʥʠʢ ʧʘʨʪʠʠ ɺ.ʀ. ʅʝʤʝʮ) ʚ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 110-140 ʢʤ, ʨʘʙʦʪʘʣʠ ʜʚʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʘʨʪʠʠ ʩ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʤ ʫʨʦʚʥʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

(ʥʘʣʠʯʠʝ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ), ʠʩʧʦʣʴʟʦʚʘʚʰʠʤʠ ʦʜʥʦʪʠʧʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠ 

ʤʝʪʦʜʠʢʫ ʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. ʅʦ ʧʘʨʪʠʷ, ʨʘʙʦʪʘʚʰʘʷ ʥʘ ʨʝʢʝ ʋʣʘʭ-ʄʫʥʘ 

(ʧʨʠʪʦʢ ʨʝʢʠ ʄʫʥʘ) ʥʘʰʣʘ ʧʨʦʜʫʢʪʠʚʥʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ (ɺʝʨʭʥʝʤʫʥʩʢʦʝ 

ʧʦʣʝ), ʪʦʛʜʘ ʢʘʢ ʧʘʨʪʠʷ, ʨʘʙʦʪʘʚʰʘʷ ʥʘ ʨʝʢʝ ʊʶʥʛ, ʜʦʙʳʣʘ ʣʠʰʴ 110 ʘʣʤʘʟʦʚ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ) ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ (ɸʣʝʢʩʝʝʚʩʢʠʡ) ʠ 

ʜʘʞʝ ʥʝ ʚʳʷʚʠʣʘ ʢʦʥʪʨʘʩʪʥʳʭ ʦʨʝʦʣʦʚ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ [ɸʬʘʥʘʩʴʝʚ ʠ 

ʜʨ., 2012]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʙʦʪʳ ʧʦ ʦʧʨʦʙʦʚʘʥʠʶ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʊʶʥʛ, ʍʘʥʥʷ ʠ ʜʨʫʛʠʭ 

ʨʝʢ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʥʦ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ. 

ɺ 1991-1992 ʛʦʜʘʭ ʧʦ ʧʨʠʪʦʢʫ ʨʝʢʠ ʊʶʥʛʘ ï ɼʘʣʜʳʢʘʥʫ ʠ ʦʪ ʝʛʦ ʫʩʪʴʷ ʥʠʞʝ 

ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ ʊʶʥʛ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣ ʂ. ʀʚʣʠʝʚ (ɹʦʪʫʦʙʠʥʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ). 
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ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʀʄʂ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʠʢʨʦʠʣʴʤʝʥʠʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʣʦ 

ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʥʘ ʧʨʦʙʫ, ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʴʰʝ. ʄʠʥʝʨʘʣʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʦʢʘʪʘʥʥʦʩʪʠ, ʙʳʣʠ ʢʦʨʨʦʜʠʨʦʚʘʥʳ ʚ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʙʳʣ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʠ ʢʨʘʡʥʝ ʥʝʚʳʨʘʟʠʪʝʣʴʥʳʡ ʜʣʷ ʧʨʦʛʥʦʟʥʳʭ 

ʧʦʩʪʨʦʝʥʠʡ, ʯʪʦ ʩʥʦʚʘ ʥʝ ʜʘʣʦ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʤʘ. ɺ 1993 ʛʦʜʫ ʚ ʩʦʩʪʘʚʝ 

ʗʅʀɻʇ ʎʅʀɻʈʀ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʅ.ʅ. ɿʠʥʯʫʢ) ʙʳʣʘ  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1-1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. ɺʄʇ ï 

ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ; ɼʇ ï ɼʘʣʜʳʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ. 
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ʩʦʟʜʘʥʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʩʦʪʨʫʜʥʠʢʦʚ ʆʀɻɻʠʄ ʉʆ 

ʈɸʅ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʣʠ ɺ.ʇ. ɸʬʘʥʘʩʴʝʚ ʠ ʅ.ʇ. ʇʦʭʠʣʝʥʢʦ. ʊʦʛʜʘ ʞʝ ʠ ʙʳʣʦ 

ʩʦʛʣʘʩʦʚʘʥʦ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʗʅʀɻʇ  ʎʅʀɻʈʀ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʝʟʦʥʘ 

1993 ʛʦʜʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʊʶʥʛ (ʚʳʰʝ ʫʩʪʴʷ ʨʝʢʠ ɼʘʣʜʳʢʘʥ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʙʱʝʡ, ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʧʦ ʨʝʢʝ ʊʶʥʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ ʚʳʟʚʘʣʠ ʫʜʠʚʣʝʥʠʝ ʜʘʞʝ ʫ ʠʭ ʘʚʪʦʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʯʝʥʴ ʧʣʦʭʠʝ ʫʩʣʦʚʠʷ ʦʧʨʦʙʦʚʘʥʠʷ (ʚʝʩʴ ʩʝʟʦʥ ʩʪʦʷʣʘ ʚʳʩʦʢʘʷ ʚʦʜʘ) ʚʩʝ ʪʨʠ 

ʤʘʨʰʨʫʪʥʳʝ ʛʨʫʧʧʳ, ʨʘʙʦʪʘʚʰʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ ʨʝʢʝ ʊʶʥʛ ʠ ʨʝʢʝ ɸʨʛʘ-

ʊʶʥʛ, ʩʫʤʝʣʠ ʚ ʨʷʜʝ ʪʦʯʝʢ ʥʘʨʘʙʦʪʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʀʄʂ, ʘ ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ ʚʳʰʝ ʫʩʪʴʷ ʨʝʢʠ  

ʈʠʩ. 1-2. ɻʠʜʨʦʛʨʘʬʠʷ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ɼʘʣʜʳʢʘʥ ʙʳʣʠ ʩʥʷʪʳ ʩ ʣʦʪʢʦʚ 16 ʘʣʤʘʟʦʚ [ʬʦʥʜʦʚʘʷ ʣʠʪʝʨʘʪʫʨʘ ʀɻʄ ʉʆ ʈɸʅ]. 

ʕʪʦ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʰʣʠʭʦʚʦʛʦ 

ʦʧʨʦʙʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʦʙʦʚʘʥʠʠ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ 



 13 

ʤʠʢʨʦʬʘʮʠʡ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʧʨʦʙʦʚʘʥʠʝʤ 1 ï 2 ʣʦʪʢʘʤʠ ʠ, ʚ ʩʣʫʯʘʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʀʄʂ, ʥʘʨʘʙʦʪʢʦʡ ʧʨʦʙ rʜʦ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ 

ʀʄʂ, ʥʝʚʟʠʨʘʷ ʥʘ ʦʙʲʝʤ. ʕʪʠʤ ʛʘʨʘʥʪʠʨʦʚʘʣʦʩʴ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʘʣʤʘʟʦʚ. 

ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʚʳʟʚʘʣ ʚʦʧʨʦʩʳ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 1 ï ʢʘʢʦʚʳ ʚʩʝ ʞʝ 

ʨʝʘʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ; 2 ï ʧʨʠʯʠʥʳ ʥʠʟʢʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ. ʇʝʨʚʳʡ ʚʦʧʨʦʩ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʥʘ ʬʦʥʝ 

ʚʳʩʦʢʦʡ ʦʙʱʝʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʝʥʥʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ, ʘ ʧʦ ʚʪʦʨʦʤʫ ʦʪʚʝʪ 

ʙʳʣ ʧʦʣʫʯʝʥ ʦʪʯʘʩʪʠ ʚ ʩʣʝʜʫʶʱʠʡ ʩʝʟʦʥ 1994 ʛʦʜʘ. 

ʇʦʩʢʦʣʴʢʫ ʩʝʟʦʥ 1993 ʛʦʜʘ ʙʳʣ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʧʦ ʫʩʣʦʚʠʷʤ ʦʧʨʦʙʦʚʘʥʠʷ, ʚ 

1994 ʛʦʜʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦʚʪʦʨʠʪ ɹʤʘʨʰʨʫʪ ʧʦ ʨʝʢʝ ʊʶʥʛ, ʥʦ ʥʘʯʘʪʴ 

ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʤʘʨʰʨʫʪʝ; ʦʜʥʘ ʤʘʨʰʨʫʪʥʘʷ ʧʘʨʘ ʙʳʣʘ 

ʚʳʩʘʞʝʥʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʍʘʥʥ̫, ʩ ʪʝʤ, ʯʪʦʙʳ ʧʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʚʝʨʭʦʚʴʝʚ 

ʧʝʨʝʡʪʠ ʯʝʨʝʟ ʚʦʜʦʨʘʟʜʝʣ ʠ ʧʦ ʨʫʯʴʶ ɸʪʳʨʜʞʘʭ ʩʧʫʩʪʠʪʴʩʷ ʚ ʨʝʢʫ ʊʶʥʛ ʜʣʷ 

ʚʩʪʨʝʯʠ ʩ ʦʩʥʦʚʥʳʤ ʩʦʩʪʘʚʦʤ ʦʪʨʷʜʘ. ʋʩʣʦʚʠʷ ʦʧʨʦʙʦʚʘʥʠʷ ʙʳʣʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʙʣʘʛʦʜʘʨʷ ʥʠʟʢʦʡ ʚʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦ ʨʝʢʝ ʊʶʥʛ 

ʚʥʦʚʴ ʙʳʣʠ ʥʝʦʙʳʯʥʳʤʠ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʘʨʰʨʫʪʘ (ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʫʩʪʴʷ 

ʨʫʯʴʷ ɸʪʳʨʜʞʘʭ), ʥʝcʤʦʪʨʷ ʥʘ ʩʘʤʳʡ ʪʱʘʪʝʣʴʥʳʡ ʧʦʜʙʦʨ ʤʠʢʨʦʬʘʮʠʡ ʠ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʟʷʪʠʷ ʰʣʠʭʘ, ʀʄʂ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʨʝʜʢʠʭ ʰʣʠʭʘʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʝʜʠʥʠʯʥʳʭ ʟʥʘʢʦʚ, ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʙ ʪʷʞʝʣʘʷ ʬʨʘʢʮʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚʦʚʩʝ, 

ʥʝ ʙʳʣʦ ʜʘʞʝ ʣʠʤʦʥʠʪʘ ʠ ʨʫʜʥʦʡ ʧʳʣʠ, ʚʝʩʴ ʤʘʪʝʨʠʘʣ ʫʭʦʜʠʣ ʩ ʣʦʪʢʘ. ʇʝʨʚʳʝ 

ʀʄʂ, ʧʨʠʯʝʤ ʚ ʫʨʘʛʘʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʘʣʤʘʟʳ, ʧʦʷʚʠʣʠʩʴ ʚ ʫʩʪʴʝ ʨʫʯʴʷ 

ɸʪʳʨʜʞʘʭ. ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʳʯʥʦʩʪʴʶ ʩʠʪʫʘʮʠʠ ɺ.ʇ. ɸʬʘʥʘʩʴʝʚʳʤ ʠ ʅ.ʇ. 

ʇʦʭʠʣʝʥʢʦ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʝʚʠʟʠʷ ʫʞʝ ʦʪʨʘʙʦʪʘʥʥʦʡ ʯʘʩʪʠ ʨʝʢʠ ʊʶʥʛ ʧʨʠʤʝʨʥʦ 

ʥʘ 5 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨʫʯʴʷ ɸʪʳʨʜʞʘʭ, ʘ ʪʘʢʞʝ ʚʥʠʟ ʧʦ ʨʝʢʝ ʊʶʥʛ ʠ ʚʚʝʨʭ ʧʦ 

ʪʝʯʝʥʠʶ ʨʫʯʴʷ ɸʪʳʨʜʞʘʭ. ʐʣʠʭʠ ʧʦ ʨʝʢʝ ʊʶʥʛ ʚʳʰʝ ʫʩʪʴʷ ʨʫʯʴʷ ɸʪʳʨʜʞʘʭ 

ʦʢʘʟʘʣʠʩʴ ʧʫʩʪʳʤʠ ʠ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʳʜʫʱʠʡ ʨʝʟʫʣʴʪʘʪ. ɺʥʠʟ ʦʪ ɸʪʳʨʜʞʘʭʘ 

ʀʄʂ ʨʝʛʫʣʷʨʥʦ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʰʣʠʭʦʚʳʭ ʧʨʦʙʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʲʝʤʘ (20 ʣ) ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 1,5-2,0 ʢʤ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001] ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʩʪʘʣʠ 

ʫʣʘʚʣʠʚʘʪʴʩʷ ʚ ʩʚʷʟʠ ʩ ʙʳʩʪʨʳʤ ʧʘʜʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʘʣʝʝ ʩʥʦʚʘ ʰʣʠ ʧʫʩʪʳʝ 
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ʰʣʠʭʠ. ʈʫʩʣʦ ɸʪʳʨʜʞʘʭʘ ʦʪ ʚʝʨʭʦʚʴʝʚ ʜʦ ʫʩʪʴʷ ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ ʤʘʨʰʨʫʪʥʦʡ 

ʧʘʨʦʡ, ʰʝʜʰʝʡ ʩ ʍʘʥʥʠ; ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʙʦʚʘʥʠʷ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. ʅʦʚʦʝ 

ʦʧʨʦʙʦʚʘʥʠʝ ʚʚʝʨʭ ʧʦ ɸʪʳʨʜʞʘʭʫ ʯʝʨʝʟ 500 ʤ ʜʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ; 

ʚʦʟʚʨʘʱʝʥʠʝ ʥʘʟʘʜ ʠ ʧʨʦʜʦʣʞʝʥʠʝ ʦʧʨʦʙʦʚʘʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ ʜʠʭʦʪʦʤʠʠ ʩʦ ʚʩʝ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʰʘʛʦʤ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʀʄʂ ʠʩʯʝʟʘʶʪ ʩʨʘʟʫ ʧʨʠʤʝʨʥʦ ʚ 150 ʤ ʚʳʰʝ 

ʦʪ ʤʝʩʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʯʥʠʢ ʀʄʂ ʦʢʘʟʘʣʩʷ 

ʣʦʢʘʣʴʥʳʤ ʠ ʩ ʤʘʣʳʤ ʜʘʣʴʥʦʜʝʡʩʪʚʠʝʤ. ʉʦʩʪʦʷʥʠʝ ʀʄʂ (ʠʟʥʦʩ ʠ ʢʦʨʨʦʟʠʷ) ʥʝ 

ʧʦʟʚʦʣʠʣʠ ʩʯʠʪʘʪʴ ʝʛʦ ʢʠʤʙʝʨʣʠʪʦʚʳʤ ʪʝʣʦʤ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʦʙʲʷʩʥʝʥʠʷ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʢʘʨʩʪʦʚʦʡ ʧʨʠʨʦʜʝ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʠʯʝʤ 

ʢʘʨʩʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʟʚʠʚʘʣʩʷ ʧʦ ʨʘʟʣʦʤʫ, ʩʫʜʷ ʧʦ ʥʘʣʠʯʠʶ ʚ ʰʣʠʭʘʭ 

ʩʦʚʝʨʰʝʥʥʦ çʩʚʝʞʠʭè ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʦʛʨʘʥʝʥʥʳʡ ʢʘʣʴʮʠʪ, ʙʘʨʠʪ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʪʦʛʜʘ ʙʳʣʘ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʘʷ 

ʨʦʣʴ ʢʘʨʩʪʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001] ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʠʩʢʘʤ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʈʝʢʦʤʝʥʜʘʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ 

ʪʦʪʘʣʴʥʫʶ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʫʶ ʟʘʚʝʨʢʫ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʨʩʪʦʤ, ʚ ʨʘʩʯʝʪʝ ʥʘ ʪʦ, ʯʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʡʜʝʥʳ ʢʘʨʩʪʦʚʳʝ ʜʝʧʨʝʩʩʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʢʠʤʙʝʨʣʠʪʦʚʳʤʠ 

ʪʝʣʘʤʠ.  

ʆʙʥʘʨʫʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʘʨʩʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ 

ʨʦʣʠ ʧʦʟʚʦʣʠʣʦ ʦʪʯʘʩʪʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʥʝʫʩʧʝʭʘʭ ʧʨʝʜʳʜʫʱʠʭ ʧʦʠʩʢʦʚ ʚ ʨʘʡʦʥʝ 

ʚʝʨʭʦʚʴʝʚ ʊʶʥʛʘ, ʍʘʥʥʠ, ʕʝʢʠʪʘ. ɿʜʝʩʴ ʩʫʱʝʩʪʚʦʚʘʣ ʶʨʩʢʠʡ ʢʦʣʣʝʢʪʦʨ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʟʚʠʪʠʝʤ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥ ʙʳʣ 

ʧʦʣʥʦʩʪʴʶ ʜʝʥʫʜʠʨʦʚʘʥ, ʦʪ ʥʝʛʦ ʦʩʪʘʣʠʩʴ ʣʠʰʴ ʨʝʣʠʢʪʳ ʚ ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ 

[ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001]. ʄʘʪʝʨʠʘʣ ʢʦʣʣʝʢʪʦʨʘ ʩʥʦʩʠʣʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʚʥʫʪʨʝʥʥʠʤ ʯʘʩʪʷʤ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ʯʪʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ 

ʄ.ʀ. ʇʣʦʪʥʠʢʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ [ʇʣʦʪʥʠʢʦʚʘ ʠ ʜʨ., 1963]. ʂʘʨʩʪ ʩ ʝʛʦ ʤʘʣʳʤ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʜʘʣʴʥʦʜʝʡʩʪʚʠʝʤ ʥʘ ʬʦʥʝ ʩʦʚʝʨʰʝʥʥʦ çʛʦʣʦʡè ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʟʜʘʣ ʩʣʦʞʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʦʧʨʦʙʦʚʘʥʠʷ, ʪ.ʢ. ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʰʣʠʭʦʚ 

ʙʳʣʘ ʧʫʩʪʦʡ. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʵʪʦ ʩʦʟʜʘʚʘʣʦ ʥʝʛʘʪʠʚʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥ, 
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ʢʦʛʜʘ ʧʦʩʣʝ ʩʝʨʠʠ ʧʫʩʪʳʭ ʰʣʠʭʦʚ ʫ ʛʝʦʣʦʛʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʩʪʝʨʝʦʪʠʧ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʥʠʤʘʥʠʝ ʢ ʦʧʨʦʙʦʚʘʥʠʶ ʩʥʠʞʘʝʪʩʷ. 

ʅʝʛʘʪʠʚʥʫʶ ʨʦʣʴ ʠʛʨʘʣʘ ʠ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʦʙʦʚʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʰʘʛʦʤ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʤʦʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʠʣʠʷʤʠ ʛʝʦʣʦʛʦʚ ɹʦʪʫʦʙʠʥʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ɸʂ 

çɸʃʈʆʉɸè ʧʨʠ ʫʯʘʩʪʠʠ ʨʘʙʦʪʥʠʢʦʚ ʗʅʀɻʇ ʎʅʀɻʈʀ ʠ ʀɻʄ ʉʆ ʈɸʅ 

ʦʧʨʦʙʦʚʘʥʘ ʦʛʨʦʤʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʤʝʞʜʫ ʨʫʩʣʘʤʠ ʨʝʢ ʄʫʥʘ ʠ ʄʘʨʭʘ. 

ʆʙʦʙʱʝʥʥʳʡ ʦʧʳʪ ʵʪʠʭ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʫʜʘʯʠ ʧʨʝʞʥʠʭ ʨʘʙʦʪ ʙʳʣʠ 

ʩʚʷʟʘʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʠʟʣʠʰʥʝʡ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʝʜʧʠʩʳʚʘʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʰʘʛ ʠ ʦʙʲʝʤ ʦʧʨʦʙʦʚʘʥʠʷ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʙʦʚʘʥʠʷ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ï ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʢʦʡ ʰʣʠʭʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ [ʅʠʢʦʣʝʥʢʦ, 2008]. 

ʇʦʥʷʪʠʝ çʪʠʧ ʰʣʠʭʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠè ʩʪʘʣʦ 

ʢʣʶʯʝʚʳʤ ʜʣʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʢʦʨʝʥʥʳʝ ʘʣʤʘʟʳ. ʇʦʜ 

ʰʣʠʭʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʧʦʥʠʤʘʶʪʩʷ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ 

ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ, ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2010]. 

ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʘʣʤʘʟʦʥʦʩʥʳʡ ʨʘʡʦʥ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʪʨʦʝʥʠʶ, ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʠ ʢʨʦʤʝ ʪʦʛʦ ʢʦʨʝʥʥʳʝ ʘʣʤʘʟʦʥʦʩʥʳʝ ʧʦʨʦʜʳ ʤʦʛʫʪ 

ʠʤʝʪʴ ʨʘʟʥʳʡ ʚʦʟʨʘʩʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʝʤʳʝ ʟʘ ʠʭ ʩʯʝʪ ʨʦʩʩʳʧʠ ʠ ʦʨʝʦʣʳ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ, ʪʦ 

ʙʫʜʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʠ ʪʠʧʳ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ. 

ɼʣʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ 

[ɸʬʘʥʘʩʴʝʚ, 1989; ʃʠʧʘʪʦʚʘ, ɸʬʘʥʘʩʴʝʚ, 1986; ɸʬʘʥʘʩʴʝʚ, ɹʦʨʠʩ, 1984; ʍʤʝʣʴʢʦʚ, 

2008].  

ʊʠʧ 1. ʂʦʨʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ; 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ ʦʪʩʫʪʩʪʚʫʶʪ. 
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ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʛʦ ʪʠʧʘ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ: 1 - ʪʨʫʙʢʠ ʚʟʨʳʚʘ 

ʦʙʥʘʞʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ; 2 - ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʜʨʝʚʥʠʝ 

ʢʦʣʣʝʢʪʦʨʳ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ; 3 - ʤʘʪʝʨʠʘʣ ʨʘʟʤʳʚʘ ʪʨʫʙʦʢ ʚʟʨʳʚʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʪʝʭ ʚʦʜʦʪʦʢʘʭ, ʢʦʪʦʨʳʝ ʠʭ ʜʨʝʥʠʨʫʶʪ; 4 - ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʥʦʩʠʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʊʠʧ 2. ʂʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ; 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʜʨʝʚʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʨʘʟʤʳʪʳ. ʆʩʥʦʚʥʳʤʠ 

ʯʝʨʪʘʤʠ ʚʪʦʨʦʛʦ ʪʠʧʘ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ: 1 - 

ʦʙʥʘʞʝʥʥʦʩʪʴ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ; 2 - ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʨʝʚʥʠʭ ʧʝʨʠʦʜʦʚ ʜʝʥʫʜʘʮʠʠ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ, ʧʨʦʜʫʮʠʨʦʚʘʚʰʠʭ ʜʨʝʚʥʠʝ 

ʦʨʝʦʣʳ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ; 3 - ʫʥʠʯʪʦʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʨʦʟʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʜʨʝʚʥʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʳʜʫʱʠʤ ʵʧʦʭʘʤ ʜʝʥʫʜʘʮʠʠ; 4 - ʥʘʣʠʯʠʝ ʚ ʰʣʠʭʦʚʳʭ 

ʦʨʝʦʣʘʭ ʜʚʫʭ ʛʨʫʧʧ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ: ʧʨʦʜʫʢʪʦʚ ʧʨʷʤʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʥʦʩʘ ʠ ʜʨʝʚʥʠʭ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ. 

ʊʠʧ 3. ʂʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʧʦʛʨʝʙʝʥʳ ʧʦʜ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʚʤʝʱʘʶʱʠʤʠ ʦʨʝʦʣʳ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʠʤʙʝʨʣʠʪʦʚ. ʆʩʥʦʚʥʳʤʠ 

ʯʝʨʪʘʤʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʰʣʠʭʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ: 

1 - ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʧʦʛʨʝʙʝʥʳ ʧʦʜ ʜʨʝʚʥʠʤʠ ʦʩʘʜʢʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ 

ʢʦʣʣʝʢʪʦʨʘʤʠ ʀʄʂ; 2 - ʩʫʱʝʩʪʚʦʚʘʣʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʢʦʣʣʝʢʪʦʨʳ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʳʪʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʡ 

ʜʝʥʫʜʘʮʠʠ; 3 - ʚ ʰʣʠʭʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʝ ʛʨʫʧʧʳ ʤʠʥʝʨʘʣʦʚ: 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ (ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ) ʠ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ (ʠʟ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ); 4 - ʩʫʱʝʩʪʚʫʶʪ ʧʦʛʨʝʙʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ 

ʧʦʪʦʢʠ ʨʘʩʩʝʷʥʠʷ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ; 5 - ʛʝʪʝʨʦʛʝʥʥʳʝ 

ʠ ʛʝʪʝʨʦʭʨʦʥʥʳʝ ʦʨʝʦʣʳ ʜʦʩʪʘʪʦʯʥʦ ʣʦʢʘʣʴʥʳ ʠ "ʧʨʠʚʷʟʘʥʳ" ʢ ʩʚʦʠʤ 

ʢʠʤʙʝʨʣʠʪʦʚʳʤ ʪʝʣʘʤ. 

ʊʠʧ 4. ʈʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʰʣʠʭʦʚʳʝ ʦʨʝʦʣʳ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺʳʜʝʣʷʶʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ 
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ʠ ʨʝʛʨʝʩʩʠʚʥʳʡ ʧʦʜʪʠʧʳ. ɼʣʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʥʦ: 1 - ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʪʝʧʝʥʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ, ʚʢʣʶʯʘʷ ʘʣʤʘʟ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʥʘʢʦʧʣʝʥʠʝ ʘʙʨʘʟʠʚʥʦ ʫʩʪʦʡʯʠʚʳʭ ʠʭ ʨʘʟʥʦʩʪʝʡ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʘʣʤʘʟʘ ʠ ʧʠʨʦʧʘ; 2 - ʛʣʫʙʦʢʘʷ ʩʦʨʪʠʨʦʚʢʘ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʠ, ʧʨʠʚʦʜʷʱʘʷ 

ʢ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʟʝʨʝʥ ʫʟʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ; 

ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ, ʯʝʤ ʧʠʨʦʧ ʠ 

ʘʣʤʘʟ, ʚʩʣʝʜʩʪʚʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʢʨʫʧʥʦʩʪʠ; 3 - ʚʦʟʤʦʞʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʠʥʝʨʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʣʤʘʟʘ, ʟʘ ʩʯʝʪ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʰʣʠʭʦʚʘʥʠʷ. ɼʣʷ ʨʝʛʨʝʩʩʠʚʥʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦ: 1 - ʩʤʝʩʴ ʀʄʂ ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʥʦʩʘ; 2 - ʧʦʜʧʠʪʢʘ ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʦʨʝʦʣʘ ʠʟ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʠ çʩʚʝʞʠʤè ʤʘʪʝʨʠʘʣʦʤ ʨʘʟʤʳʚʘ ʢʠʤʙʝʨʣʠʪʦʚ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʪʠʧʳ ʰʣʠʭʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʦʠʩʢʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʄʫʥʦ-ʄʫʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

1.1 ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʝʦʣʦʚ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʘʣʤʘʟʦʚ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ʊʝʨʨʠʪʦʨʠʷ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʦʯʣʝʥʝʥʠʠ 

ʪʨʝʭ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ï ɸʥʘʙʘʨʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ, ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʠ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ [ʇʨʦʢʦʧʴʝʚ ʠ ʜʨ., 

2001; ʐʪʝʭ, 1965; ʍʘʠʥ, 1979, ʈʦʟʝʥ ʠ ʜʨ., 2006]. ɺʩʷ ʦʙʣʘʩʪʴ ʧʝʨʝʢʨʳʪʘ 

ʬʘʥʝʨʦʟʦʡʩʢʠʤ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 

ʦʪʣʦʞʝʥʠʷʤʠ ʢʝʤʙʨʠʡʩʢʦʡ, ʦʨʜʦʚʠʢʩʢʦʡ ʠ ʶʨʩʢʦʡ ʩʠʩʪʝʤ (ʨʠʩ. 1-3) 

[ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2007; ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘé, 1999]. ʂʝʤʙʨʠʡʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʥʘʞʘʝʪʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʦʣʦʤʠʪʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʦʙʣʘʩʪʠ ʦʥʘ 

ʧʝʨʝʢʨʳʪʘ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʅʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ʄʘʨʭʘ, 

ʢʝʤʙʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʢʨʳʪʘ ʦʨʜʦʚʠʢʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʜʦʣʦʤʠʪʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʅʘ ʚʦʩʪʦʢʝ ʚ  
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ʈʠʩ. 1-3. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ [ʧʦ ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2007, 

ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ] 

ʜʦʣʠʥʘʭ ʨʝʢ ʏʠʤʠʜʠʢʷʥ ʠ ʊʶʥʢʷʥ (ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʊʶʥʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʘ ʧʦʨʦʜʳ ʢʝʤʙʨʠʡʩʢʦʡ ʩʠʩʪʝʤ r ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʥʝʩʦʛʣʘʩʠʝʤ ʥʘʣʝʛʘʶʪ ʥʠʞʥʝʶʨʩʢʠʝ ʦʩʘʜʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ɺʠʣʶʡʩʢʦʤʫ ʦʩʘʜʦʯʥʦʤʫ ʙʘʩʩʝʡʥʫ. 

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʤʠ (D3) 

[ɹʦʙʨʠʝʚʠʯ ʠ ʜʨ., 1959; ɸʛʘʰʝʚ ʠ ʜʨ. 2004] ʢʠʤʙʝʨʣʠʪʦʚʳʤʠ ʪʨʫʙʢʘʤʠ ʚʟʨʳʚʘ ʠʟ 

ɼʘʣʜʳʥʩʢʦʛʦ ʠ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʥʠʞʥʝʪʨʠʘʩʦʚʳʤʠ 

ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚʳʤʠ ʥʝʢʢʘʤʠ ʠ ʜʘʡʢʘʤʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ʄʘʨʭʘ ʠ ʥʘ 

ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ ʥʘʯʘʣʘʩʴ ʠʭ ʜʝʥʫʜʘʮʠʷ: ʧʨʦʠʩʭʦʜʠʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ ʀʄʂ ʠ ʘʣʤʘʟʦʚ ʚ 

ʢʦʥʮʝ ʜʝʚʦʥʘ ï ʥʘʯʘʣʝ ʢʘʨʙʦʥʘ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 1986; ɸʬʘʥʘʩʴʝʚ, 1991]. ʇʦʩʣʝ 

ʥʘʯʘʣʘʩʴ ʵʧʦʭʘ ʦʙʨʘʟʦʚʘʥʠʷ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨr ʚʳʚʝʪʨʠʚʘʥʠʷ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʛʠʧʝʨʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʝʥ ʀʄʂ ʚ ʚʠʜʝ 
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ʢʘʧʣʝʚʠʜʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʩʣʝʜʦʚ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 

2000; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001, ɸʬʘʥʘʩʴʝʚ, 1986; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 1980; 

ʇʦʜʚʳʩʦʮʢʠʡ ʠ ʜʨ., 2000]. ʈʝʣʠʢʪʳ ʧʝʨʚʠʯʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʩʦʭʨʘʥʠʣʠʩʴ ʀʄʂ ʙʝʟ ʛʠʧʝʨʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠʤʝʶʪʩʷ ʚ ʙʘʩʩʝʡʥʝ 

ʨʝʢʠ ʓʛʳʘʪʪʘ (ʓʛʳʘʪʪʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ), ʘ ʪʘʢʞʝ ʦʥʠ ʙʳʣʠ 

ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʦʡ ʥʘ ʜʥʝ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ [ʐʘʤʰʠʥʘ, 1979]. ʇʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʧʝʨʚʠʯʥʳʤ ʢʦʣʣʝʢʪʦʨʘʤ ʥʘʯʘʣʩʷ ʧʝʨʠʦʜ 

ʜʝʥʫʜʘʮʠʠ ʠ ʚʩʝ ʀʄʂ ʠ ʘʣʤʘʟʳ ʙʳʣʠ ʧʝʨʝʦʪʣʦʞʝʥʳ ʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ (C2-P1). ɺ ʤʝʟʦʟʦʝ ʥʘʯʘʣʩʷ ʨʘʟʤʳʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʠ 

ʚʩʝ ʀʄʂ ʩʦ ʩʣʝʜʘʤʠ ʛʠʧʝʨʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʧʝʨʝʰʣʠ ʚ 

ʥʠʞʥʝʶʨʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʝʣʦ ʦʪ ʧʦʜʥʷʪʠʷ ʠ ʦʧʫʩʢʘʥʠʷ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ɺʠʣʶʡʩʢʦʡ 

ʩʠʥʝʢʣʠʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʤʝʟʦʟʦʝ ʰʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ 

ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʝ, ʢʦʪʦʨʘʷ 

ʚʦʟʜʳʤʘʣʘʩʴ ʩ ʢʦʥʮʘ ʧʘʣʝʦʟʦʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʦʙʦʨʦʪ ʧʨʝʦʙʣʘʜʘʣʠ 

ʧʨʦʮʝʩʩʳ ʫʥʠʯʪʦʞʝʥʠʷ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʅʠʞʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʙʳʣʠ ʨʘʟʚʠʪʳ ʨʘʥʴʰʝ ʥʘʤʥʦʛʦ 

ʰʠʨʝ, ʯʝʤ ʩʝʡʯʘʩ, ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʟʘʢʨʳʚʘʣʠ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʭ ʨʝʣʠʢʪʳ ʚ ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ 

[ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001; ɸʧʨʦʜʦʚ, 1962; ʂʨʠʚʦʥʦʩ, ʌʝʜʦʨʦʚ, 1971; ʇʨʦʢʦʧʯʫʢ ʠ 

ʜʨ., 1985]. ɺʦʟʜʳʤʘʥʠʝ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʧʨʠʚʝʣʦ ʢ ʨʘʟʤʳʚʫ ʥʠʞʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪ 

ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ) ʯʝʨʝʟ 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʵʨʦʟʠʦʥʥʳʝ ʦʩʪʘʥʮʳ ʢ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʪʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʛʜʝ 

ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʶʪ ʢʝʤʙʨʠʡ. ʉʝʡʯʘʩ ʨʝʣʠʢʪʳ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʵʨʦʜʠʨʫʶʪʩʷ ʠ ʚʩʝ ʘʣʤʘʟʳ ʠ ʀʄʂ ʧʝʨʝʭʦʜʷʪ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ ʘʣʣʶʚʠʡ. 
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ʂʘʢ ʫʢʘʟʳʚʘʝʪ ɺ.ʇ. ɸʬʘʥʘʩʴʝʚ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001] ï 

ʚʘʞʥʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʥʘʩʢʦʣʴʢʦ ʩʤʝʱʝʥʳ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʩʝʪʴʶ ʘʣʤʘʟʳ 

ʠ ʠʥʜʠʢʘʪʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʠʟ ʨʘʟʤʳʪʳʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʷʭ (ʦʪʩʫʪʩʪʚʫʶʪ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ) ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʄʫʥʘ, ɸʨʛʘ-ʊʶʥʛ, 

ʊʶʥʛ, ʍʘʥʥʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʀʄʂ ʠ ʘʣʤʘʟʦʚ ʷʚʣʷʶʪʩʷ ʢʘʨʩʪʦʚʳʝ 

ʜʝʧʨʝʩʩʠʠ, ʘ ʚʝʩʴ ʦʩʪʘʣʴʥʦʡ ʤʘʪʝʨʠʘʣ ʩʥʝʩʝʥ ʨʝʢʘʤʠ ʚʥʠʟ. ʅʘ ʨʝʢʝ ʊʶʥʛ ʥʠʞʝ ʧʦ 

ʪʝʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʦʪʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʨʘʩʪʘʝʪ, ʦʜʥʘʢʦ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʧʳʰʢʠ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʊ.ʝ. ʟʜʝʩʴ ʤʘʪʝʨʠʘʣ ʧʦʩʪʫʧʘʝʪ ʠʟ 

ʩʥʦʩʠʤʦʛʦ ʚʥʠʟ ʧʣʦʱʘʜʥʦʛʦ ʶʨʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ 

ʠʟ ʤʝʩʪʥʳʭ ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʡ. ʅʘ ʪʝʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʦʩʪʘʣʠʩʴ ʨʝʣʠʢʪʳ 

ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [ɸʬʘʥʘʩʴʝʚ, ɿʠʥʯʫʢ, 1996], ʠʤʝʝʪʩʷ ʤʘʪʝʨʠʘʣ ʠʟ 

ʨʝʣʠʢʪʦʚ ʧʣʦʱʘʜʥʦʛʦ ʶʨʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, ʤʘʪʝʨʠʘʣ, ʩʥʦʩʠʤʳʡ ʩ ʙʘʩʩʝʡʥʘ 

ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ, ʠ, ʚʝʨʦʷʪʥʦ, ʤʝʩʪʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʡ. ɺ ʧʦʣʝ 

ʩʧʣʦʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʛʜʝ ʚʨʝʟ ʨʝʢ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʚʩʝ ʠʥʜʠʢʘʪʦʨʥʳʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʤ ʤʠʥʝʨʘʣʳ ʷʚʣʷʶʪʩʷ 

ʩʥʝʩʝʥʥʳʤʠ ʨʝʢʘʤʠ ʩ ʙʘʩʩʝʡʥʦʚ ʠʭ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ. ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʘʙʦʪʦʡ ʄ.ʀ. ʇʣʦʪʥʠʢʦʚʦʡ [ʇʣʦʪʥʠʢʦʚʘ ʠ ʜʨ., 1963], ʚ 

ʢʦʪʦʨʦʡ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʦʩ ʩ ʧʝʨʠʬʝʨʠʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʚʥʫʪʨʝʥʥʠʤ ʯʘʩʪʷʤ 

ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʥʘʯʠʥʘʷ ʩ 

ʚʝʨʭʥʝʛʦ ʤʝʣʘ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʨʘʙʦʪʝ ʫʢʘʟʘʥʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʝʚʝʨʥʦʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʶʨʩʢʠʡ ʢʦʣʣʝʢʪʦʨ 

ʥʘ ʟʘʢʨʳʪʦʡ ʧʣʦʱʘʜʠ ʥʘʧʦʣʟʘʣʠ ʀʄʂ ʠ ʘʣʤʘʟʳ ʠʟ ʨʘʟʤʳʪʳʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦ ʧʝʨʠʬʝʨʠʠ ʩʠʥʝʢʣʠʟʳ. 

ɺʩ ʁ ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʝʦʣʦʚ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʄʫʥʦ-

ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʬʦʨʤʫʣʳ ʀʄʂ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2010]: 

D2-3 (ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʠʤʙʝʨʣʠʪʘ) Ÿ D3-C1 (ʨʘʟʨʫʰʝʥʠʝ ʢʠʤʙʝʨʣʠʪʘ; 

ʦʢʘʪʳʚʘʥʠʝ ʀʄʂ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʚʠʯʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ 

ʢʦʣʣʝʢʪʦʨʦʚ) Ÿ D3-C1 (ʛʠʧʝʨʛʝʥʥʘʷ ʢʦʨʨʦʟʠʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʪʝʨʠʪʥʦʡ 
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ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ) Ÿ ʉ2-P1 (ʨʘʟʤʳʚ ʧʝʨʚʠʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ; ʧʝʨʝʦʪʣʦʞʝʥʠʝ 

ʀʄʂ ʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʢʦʣʣʝʢʪʦʨ) Ÿ J1 (ʨʘʟʤʳʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʢʦʣʣʝʢʪʦʨʦʚ; ʧʝʨʝʦʪʣʦʞʝʥʠʝ ʀʄʂ ʚ ʥʠʞʥʝʶʨʩʢʠʡ ʢʦʣʣʝʢʪʦʨ) Ÿ Q (ʨʘʟʤʳʚ 

ʥʠʞʥʝʶʨʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ; ʧʝʨʝʦʪʣʦʞʝʥʠʝ ʀʄʂ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ) 

1.2 ʇʦʠʩʢʦʚʳʝ ʦʙʩʪʘʥʦʚʢʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʰʣʠʭʦʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚʳʭ 

ʦʙʩʪʘʥʦʚʦʢ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʦʨʝʦʣʦʚ ʀʄʂ ʠ ʘʣʤʘʟʦʚ 

ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʭʘʨʘʢʪʝʨʝʥ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʪʠʧʳ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ. ɼʣʷ ʪʦʡ ʯʘʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʠ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʧʦʨʦʜʳ ʦʙʥʘʞʘʶʪʩʷ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʝʥ ʚʪʦʨʦʡ ʪʠʧ ʧʦʠʩʢʦʚʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʪ.ʝ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ) ʦʙʥʘʞʝʥʳ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ (ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʠ 

ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʘʭ 

ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʚʝ ʛʨʫʧʧʳ ʀʄʂ: 1) ʧʨʷʤʦʛʦ ʩʥʦʩʘ (ʧʨʠ ʥʘʣʠʯʠʠ ʠʩʪʦʯʥʠʢʘ 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ) (ʨʠʩ. 1-4) ʠ 2) ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ, ʠʤʝʶʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʝʥ 

ʩʣʝʜʳ ʛʠʧʝʨʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʚʠʜʝ ʢʘʧʣʝʚʠʜʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʧʦʚʳʰʝʥʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʟʥʦʩ 

(ʨʠʩ. 1-5, ʨʠʩ. 1-6). ʆʪ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʤʳʚʘ ʙʫʜʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʣʠʥʝʡʥʳʝ ʧʦʪʦʢʠ ʨʘʩʩʝʷʥʠʷ ʩ ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ. ɺ ʣʠʥʝʡʥʳʭ 

ʧʦʪʦʢʘʭ ʨʘʩʩʝʷʥʠʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʀʄʂ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʠ (ʢʨʫʧʥʳʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʝ ʢʣʘʩʩʳ ʚʳʧʘʜʘʶʪ ʚʙʣʠʟʠ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʤʝʣʢʠʝ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʜʘʣʴʰʝ) ʠ ʧʦ ʧʣʦʪʥʦʩʪʠ (ʙʦʣʝʝ ʪʷʞʝʣʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʠʢʨʦʠʣʴʤʝʥʠʪ, ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚʙʣʠʟʠ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʙʦʣʝʝ ʣʝʛʢʠʝ 

ʩʠʣʠʢʘʪʥʳʝ ʤʠʥʝʨʘʣʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʜʘʣʴʰʝ). ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ 

ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʀʄʂ ʧʘʜʘʝʪ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. 
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ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʝʤ [ɸʬʘʥʘʩʴʝʚ, ɹʘʙʝʥʢʦ, 

1988]: 

 

P = P0e
ïbx

, 

ʛʜʝ P0 ï ʠʩʭʦʜʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʥʝʨʘʣʦʚ ʚ ʢʦʨʝʥʥʦʤ ʠʩʪʦʯʥʠʢʝ, P ï ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʩʣʝ ʧʝʨʝʥʦʩʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ x, bïʢʦʵʬʬʠʮʠʝʥʪ ʠʥʝʨʪʥʦʩʪʠ, 

ʧʦʢʘʟʳʚʘʶʱʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʩʪʘʚʘʥʠʷ ʝʜʠʥʠʯʥʦʡ ʯʘʩʪʠʮʳ ʠʣʠ ʢʦʤʧʣʝʢʩʘ ʯʘʩʪʠʮ 

ʜʘʥʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʦʪʨʝʟʢʝ ʧʫʪʠ. ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦ ʬʦʨʤʝ 

ʩʭʦʞʝ ʩ ʫʨʘʚʥʝʥʠʝʤ ʐʪʝʨʥʙʝʨʛʘ, ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʪʝʨʠ ʚʝʩʘ ʛʘʣʴʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʪʠʨʘʥʠʷ ʧʨʠ ʧʝʨʝʥʦʩʝ [ɼʝʚʜʘʨʠʘʥʠ, 1967]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [ɽʛʦʨʦʚʘ ʠ ʜʨ., 2013] ʧʦʪʦʢʘ 

ʨʘʩʩʝʷʥʠʷ ʀʄʂ ʢʠʤʙʝʨʣʠʪʦʚ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʙ ʧʦʣʝʚʳʤ ʦʪʨʷʜʦʤ ʀɻʄ ʉʆ ʈɸʅ 

ʧʦʟʚʦʣʠʣʠ ʧʨʦʩʣʝʜʠʪʴ ʟʝʨʥʘ ʦʣʠʚʠʥʘ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʨʫʙʦʢ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʦʢʦʣʦ 150 ʢʤ ʜʦ ʫʩʪʴʷ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ʄʫʥʘ ï ʨʝʢʠ ʕʛʝʣʠʥʜʵ. ʀʟʫʯʝʥʠʝ 

ʦʣʠʚʠʥʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʠʭ ʟʝʨʥʘʭ ʠʟ 

ʨʦʩʩʳʧʠ ɸʵʨʦʜʨʦʤʥʘʷ ʢʦʩʘ ʚʙʣʠʟʠ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʟʥʦʩ ʥʝ 

ʬʠʢʩʠʨʫʝʪʩʷ, ʘ ʥʘ ʦʣʠʚʠʥʘʭ ʠʟ ʧʨʦʙʳ, ʚʟʷʪʦʡ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨʝʢʠ ʕʛʝʣʠʥʜʝ ʚʠʜʥʳ 

ʣʠʰɹ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʪʝʨʪʦʩʪʠ ʥʘ ʨʝʙʨʘʭ ʠ ʚʝʨʰʠʥʘʭ. ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ 

ʛʦʚʦʨʠʪʩʷ ʚ ɻʣʘʚʝ 2. 

ʅʘʣʠʯʠʝ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ 

ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, 

ʵʨʦʜʠʨʫʶʱʝʛʦʩʷ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʷʚʣʷʶʪʩʷ 

ʧʨʷʤʳʤ ʧʦʠʩʢʦʚʳʤ ʧʨʠʟʥʘʢʦʤ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ. ʍʘʨʘʢʪʝʨ ʧʦʪʦʢʦʚ ʀʄʂ 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʈʠʩ. 1-4. ʇʠʨʦʧ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʠʟ ʘʣʣʶʚʠʷ ʨ. ʄʫʥʘ: ʘ ï ʦʙʱʠʡ ʚʠʜ ʢʨʠʩʪʘʣʣʘ; ʙ ï 

ʧʦʣʠʨʦʚʘʥʥʳʝ ʛʨʘʥʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ 
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ʈʠʩ. 1-5. ʇʠʨʦʧ, ʧʝʨʝʦʪʣʦʞʝʥʥʳʡ ʠʟ ʘʣʣʶʚʠʷ ʨ. ʄʫʥʘ: ʘ ï ʦʙʱʠʡ ʚʠʜ ʢʨʠʩʪʘʣʣʘ; ʙ ï 

ʛʠʧʝʨʛʝʥʥʘʷ ʢʦʨʨʦʟʠʷ ʠ ʩʣʝʜʳ ʪʨʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʈʠʩ. 1-6. ʇʠʢʨʦʠʣʴʤʝʥʠʪ, ʧʝʨʝʦʪʣʦʞʝʥʥʳʡ ʠʟ ʘʣʣʶʚʠʷ ʨ. ʄʫʥʘ: ʘ ï ʦʙʱʠʡ ʚʠʜ ʢʨʠʩʪʘʣʣʘ; 

ʙ ï ʛʠʧʝʨʛʝʥʥʘʷ ʢʦʨʨʦʟʠʷ ʠ ʩʣʝʜʳ ʪʨʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʍʘʨʘʢʪʝʨ ʧʦʪʦʢʦʚ ʨʘʩʩʝʷʥʠʷ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ï 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʦʡ. ʀʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʀʩʪʦʯʥʠʢʘʤʠ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʷʚʣʷʶʪʩʷ ʜʨʝʚʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʢʦʣʣʝʢʪʦʨ,r ʢʦʪʦʨʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʳʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʤʠʥʝʨʘʣʳ ʥʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʷʤʳʤ ʧʦʠʩʢʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʙʳʣʘ ʧʦʪʝʨʷʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʩ 

ʢʦʨʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʦʠʩʢʦʚ ʙʫʜʝʪ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʝʪʴ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʜʨʝʚʥʝʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʨʦʟʠʠ, ʠ, 

ʚ ʩʣʫʯʘʝ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʝʨʚʦʡ, ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʙʫʜʫʪ ʪʝʨʷʪʴʩʷ ʥʘ ʬʦʥʝ 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ. 

ɺ ʪʝʭ ʦʙʣʘʩʪʷʭ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʛʜʝ ʥʠʞʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʶʪ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ, ʧʦʠʩʢʦʚʘʷ ʩʠʪʫʘʮʠʠ 

ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ: ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ) ʧʦʛʨʝʙʝʥʳ ʧʦʜ 

ʥʠʞʥʝʶʨʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚʤʝʱʘʶʱʠʤʠ ʦʨʝʦʣʳ ʀʄʂ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʙʘʟʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʥʠʞʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. ɺ ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʘʭ, ʢʘʢ ʠ ʚʦ ʚʪʦʨʦʤ ʪʠʧʝ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ, 

ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʢʘʢ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʤʠʥʝʨʘʣʳ, ʪʘʢ ʠ ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ 

ʩʥʦʩʘ. ɽʩʣʠ ʪʝʣʘ ʧʝʨʝʢʨʳʪʳ ʤʝʟʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦ ʤʘʩʰʪʘʙʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʜʝʥʫʜʘʮʠʠ ʢʠʤʙʝʨʣʠʪʘ ʚʝʩʴʤʘ ʤʘʣʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʱʠʡ ʬʦʥ ʀʄʂ ʧʨʷʤʦʛʦ 

ʩʥʦʩʘ ʙʫʜʝʪ ʛʘʩʥʫʪʴ ʥʘ ʬʦʥʝ ʤʘʩʩʳ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠʟ ʨʘʟʤʳʪʳʭ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʪʝʭ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʦʣʟʣʠ 

ʥʘ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʟ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʡ ʨʝʢ ʠ ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʡ. ʆʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʦʚ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʧʝʨʠʦʜ 

ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʭʦʨʦʥʠʣʠ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ, ʦʪ ʪʝʣ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʦʪʦʢʠ ʨʘʩʩʝʷʥʠʷ ʢʘʢ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʠ 

ʤʝʟʦʟʦʡʩʢʦʛʦ. ʇʨʠ ʵʪʦʤ ʀʄʂ ʠʟ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʣʣʝʢʪʦʨʦʚ ʙʳʣʠ 
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ʫʥʘʩʣʝʜʦʚʘʥʳ ʥʠʞʥʝʶʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɸ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʤʝʟʦʟʦʡʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʀʄʂ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʮʠʷʤʠ ʙʣʠʞʥʝʛʦ ʧʝʨʝʥʦʩʘ 

(ʦʟʝʨʥʳʤʠ, ʜʝʣʶʚʠʘʣʴʥʳʤʠ, ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ), ʪʦ ʧʝʨʝʦʪʣʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʶ ʚ 

ʥʘʩʣʝʜʫʝʤʦʤ ʢʦʣʣʝʢʪʦʨʝ. ʅʦ ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [ɸʬʘʥʘʩʴʝʚ, ʗʥʳʛʠʥ, 

1983] ʚ ʄʘʣʦ-ɹʦʪʫʦʙʥʠʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʢʠʤʙʝʨʣʠʪʦʚʘʷ ʪʨʫʙʢʘ ʄʠʨ ʧʝʨʝʢʨʳʪʘ 

ʤʝʟʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚ ʤʝʟʦʟʦʡʩʢʠʭ ʢʦʣʣʝʢʪʦʨʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʤʠʥʝʨʘʣʳ (99,26% ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʠʨʦʧʫ) ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʛʠʧʝʨʛʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʦʪʣʦʞʝʥʥʳʤʠ, ʘ ʧʝʨʚʠʯʥʳʡ ʧʦʪʦʢ ʨʘʩʩʝʷʥʠʷ 

ʨʘʥʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʙʘʟʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʤʘʣʦʤʦʱʝʥ, ʙʳʩʪʨʦ ʟʘʪʫʭʘʝʪ ʠ 

ʬʠʢʩʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʚʙʣʠʟʠ ʪʨʫʙʢʠ. ʊʘ ʞʝ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʙʣʠʟʠ 

ʪʨʫʙʢʠ ɸʤʘʢʠʥʩʢʘʷ ʠ ʨʷʜʘ ʜʨʫʛʠʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʜʘʥʥʦʤ ʪʠʧʝ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʰʣʠʭʦʚʳʭ ʦʨʝʦʣʘʭ 

ʙʫʜʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʜʚʝ ʛʨʫʧʧʳ ʤʠʥʝʨʘʣʦʚ ï ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ (ʧʨʠ ʥʘʣʠʯʠʠ ʠʩʪʦʯʥʠʢʦʚ) ʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ. 

ʀʥʜʠʢʘʪʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʢʠʤʙʝʨʣʠʪʦʚ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ 

ʧʦʠʩʢʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴ ʢʦʨʝʥʥʦʡ ʠʩʪʦʯʥʠʢ 

(ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʪʝʣʦ). ʆʪʩʫʪʩʪʚʠʝ ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʡʪʠ ʥʘ ʪʝʣʦ ʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʩʥʦʩʘ (ʢʠʤʙʝʨʣʠʪʦʚ). ʇʦ ʧʫʙʣʠʢʘʮʠʷʤ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ, 2001; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 

2010;] ʠ ʬʦʥʜʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ [ʬʦʥʜʦʚʘʷ ʣʠʪʝʨʘʪʫʨʘ ɸʂ çɸʃʈʆʉɸè] ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚ ʙʘʩʩʝʡʥʘʭ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʨʝʢ ʢʘʢ 

ʊʶʥʛ, ɸʨʛʘ-ʊʶʥʛ, ʊʶʥʢʷʥ, ʍʘʥʥʷ, ʏʠʤʠʜʠʢʷʥ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ ʩʥʦʩʘ. ʇʨʠ ʵʪʦʤ ʜʦ 2012 ʛʦʜʘ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʜʘʥʥʳʝ ʧʦ ʧʨʘʚʦʙʝʨʝʞʥʳʤ ʧʨʠʪʦʢʘʤ ʨʝʢʠ ʄʘʨʭʘ (ʨʝʢʘ ʄʘʨʭʘʨʘ). ʇʦ ʫʩʪʥʦʤʫ 

ʩʦʦʙʱʝʥʠʶ ʥʘʯʘʣʴʥʠʢʘ ʊʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ɹʦʪʫʦʙʠʥʩʢʦʡ ɻʈʕ ɸʂ çɸʃʈʆʉɸè 

ʖ.ʊ. ʗʥʳʛʠʥʘ ʚ ʧʝʨʚʳʭ ʢʠʣʦʤʝʪʨʘʭ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʄʘʨʭʘʨʘ 

ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʀʄʂ. ʊʦʣʴʢʦ ʚ ʙʘʩʩʝʡʥʘʭ ʜʚʫʭ ʨʝʢ ʄʘʨʭʘ (ʨ. 
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ɼʘʣʜʳʢʘʥ) ʠ ʄʫʥʘ (ʨ. ʋʣʘʭ-ʄʫʥʘ) ʙʳʣʠ ʥʘʡʜʝʥʳ ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʧʦ 

ʢʦʪʦʨʳʤ ʠ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ɼʘʣʜʳʥʩʢʦʝ ʠ ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ  

ʈʠʩ. 1-7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʩʩʳʧʝʡ ʘʣʤʘʟʦʚ ʠ ʧʠʨʦʧʦʚ çʘʣʤʘʟʥʦʡ ʘʩʩʦʮʠʘʮʠʠè ʄʫʥʦ-

ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2011] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ) 

ʧʦʣʷ. ʅʘ ʚʩʝʡ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʦʣʴʢʦ ʣʠʰʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʀʄʂ, ʚʢʣʶʯʘʷ ʩʫʙʢʘʣʴʮʠʝʚʳʝ 

ʚʳʩʦʢʦʭʨʦʤʠʩʪʳʝ ʧʠʨʦʧʳ, ʠ ʘʣʤʘʟ r ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʪʠʧʘ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, 

ʛʦʚʦʨʠʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 

2011, ʉʦʙʦʣʝʚ ʠ ʜʨ., 1969] (ʨʠʩ. 1-7). ʆʜʥʘʢʦ, ʚ̫ʣʷʶʪʩʷ ʣʠ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʀʄʂ 

ʵʪʠʭ ʧʣʦʱʘʜʝʡ ʠʥʜʠʢʘʪʦʨʘʤʠ ɼʘʣʜʳʥʩʢʦʛʦ ʠ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʝʡ ʠʣʠ ʵʪʠ 

ʀʄʂ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʛʦ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʘʣʤʘʟʦʚ? ʊʘʢʞʝ ʦʩʪʘʝʪʩʷ ʥʝ ʷʩʥʦʡ 

ʧʨʠʯʠʥʘ ʦʪʩʫʪʩʪʚʠʷ ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ. 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʛʣʘʚʥʳʤ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ ʨʘʩʩʝʷʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʤʝʥʥʦ ʘʢʪʠʚʥʦʩʪʴ ʵʨʦʟʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ 
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ʬʦʨʤʫ ʦʨʝʦʣʦʚ ʠ ʜʘʣʴʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʠʥʝʨʘʣʦʚ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʩʥʦʩʝ. 

ɺ ʩʣʫʯʘʝ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʨʦʟʠʠ ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʪʝʣʦ ʥʝ ʙʫʜʝʪ ʨʘʟʨʫʰʘʪʴʩʷ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʫʜʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʣʠʥʝʡʥʳʝ ʧʦʪʦʢʠ ʨʘʩʩʝʷʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ 

ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʘʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ 

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ) ʦʧʨʝʜʝʣʠʤ ʧʨʠʯʠʥʫ ʦʪʩʫʪʩʪʚʠʷ 

ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. 
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ɻʣʘʚʘ 2. ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ʂ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʖ 

ʂʆʈɽʅʅʆʁ ɸʃʄɸɿʆʅʆʉʅʆʉʊʀ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʠʩʢʦʚʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʷʚʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʠ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʫʶʱʠʭ ʝʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʪ ʥʝʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʪ ʫʩʣʦʚʠʷ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʨʦʟʠʠ 

ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʰʣʠʭʦʚʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʠ ʧʨʦʩʣʝʞʠʚʘʥʠʠ ʦʨʝʦʣʦʚ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʘʣʤʘʟʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ, 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʪʘʪʴʝ [ɸʬʘʥʘʩʴʝʚ, ʉʘʤʜʘʥʦʚ ʠ ʜʨ., 2012; ɽʛʦʨʦʚʘ, ɸʬʘʥʘʩʴʝʚ, 

ʉʘʤʜʘʥʦʚ, 2013], ʘ ʪʘʢʞʝ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʢʦʥʬʝʨʝʥʮʠʡ [ʉʘʤʜʘʥʦʚ, ɻʣʫʰʢʦʚʘ, 2010; ʉʘʤʜʘʥʦʚ, 2011; ʉʘʤʜʘʥʦʚ, ɻʣʫʰʢʦʚʘ, 

2011; Samdanov et al., 2012]. 

ʆʜʥʦʡ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʚ ʭʘʨʘʢʪʝʨʝ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦʩʣʫʞʠʣʠ ʨʝʟʢʠʝ ʨʘʟʣʠʯʠʷ ʚ 

ʩʪʨʦʝʥʠʠ ʠ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʝʦʣʦʚ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ 

ʢʠʤʙʝʨʣʠʪʦʚ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ï ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʄʫʥʘ ʠ 

ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʊʶʥʛ ʚ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ 

ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 1984; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001 ʠ ʜʨ.]. ʂʘʢ 

ʫʢʘʟʳʚʘʣʦʩʴ ʚ ɻʣʘʚʝ 1, ʥʘ ʵʪʠʭ ʜʚʫʭ ʧʣʦʱʘʜʷʭ, ʦʪʩʪʦʷʱʠʭ ʥʘ 110-140 ʢʤ ʨʘʙʦʪʘʣʠ 

ʜʚʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʘʨʪʠʠ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʦʜʠʥʘʢʦʚʦʛʦ ʫʨʦʚʥʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʜʥʦʪʠʧʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. ʇʘʨʪʠʷ, 

ʨʘʙʦʪʘʚʰʘʷ ʥʘ ʧʨʘʚʦʤ ʧʨʠʪʦʢʝ ʨʝʢʠ ʄʫʥʘ ʨʝʢʝ ʋʣʘʭ-ʄʫʥʘ ʚʳʷʚʠʣʘ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʢʠʤʙʝʨʣʠʪʦʚʦʝ ʧʦʣʝ. ʀʭ ʢʦʣʣʝʛʠ ʥʘ ʨʝʢʝ ʊʶʥʛ ʥʘʤʳʣʠ ʣʠʰʴ 110 ʢʨʠʩʪʘʣʣʦʚ 

ʘʣʤʘʟʦʚ. ʄʝʞʜʫ ʪʝʤ, ʨʘʙʦʪʳ ʧʦʣʝʚʳʭ ʦʪʨʷʜʦʚ ʆʀɻɻʠʄ ʉʆ ʈɸʅ 90-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦ ʨʝʢʝ ʊʶʥʛ ʠ ʝʝ ʧʨʠʪʦʢʘʤ, ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʰʣʠʭʦʚʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʣʠ 
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ʦʙʥʘʨʫʞʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʤʘʟʦʚ ʠ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʦʪʯʘʩʪʠ 

ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʠʭ ʧʨʦʧʫʩʢʘ ʧʨʝʜʳʜʫʱʠʤʠ ʨʘʙʦʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʝʟʢʦ 

ʧʦʚʳʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʢʦʨʝʥʥʫʶ ʘʣʤʘʟʦʥʦʩʥʦʩʪʴ ʠ 

ʦʙʦʩʥʦʚʘʪʴ ʥʘʣʠʯʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ 

ɺʝʨʭʥʝʤʫʥʩʢʠʭ. ʊʝʤ ʩʘʤʳʤ ʧʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʢʦʨʝʥʥʦʡ ʘʣʤʘʟʦʥʦʩʥʦʩʪʠ ʙʘʩʩʝʡʥ 

ʨʝʢʠ ʊʶʥʛ ʧʨʠʤʝʨʥʦ ʩʨʘʚʥʷʣʩʷ ʩ ʙʘʩʩʝʡʥʦʤ ʨʝʢʠ ʄʫʥʘ. ʅʦ ʦʩʪʘʣʩʷ ʦʪʢʨʳʪʳʤ 

ʚʦʧʨʦʩ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦʠʩʢʦʚ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʩʪʘʚʠʣʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʚʘ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ.  

1. ʆʪ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʢʦʤʧʘʢʪʥʫʶ ʛʨʫʧʧʫ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʋʣʘʭ-ʄʫʥʘ, ʦʙʥʘʞʘʶʱʠʭʩʷ ʥʘ ʜʥʝʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʵʨʦʜʠʨʫʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʪʦʢ 

ʨʘʩʩʝʷʥʠʷ ʧʦ ʨʝʢʘʤ ʋʣʘʭ-ʄʫʥʘ ʠ ʄʫʥʘ, ʧʨʦʪʷʛʠʚʘʶʱʠʡʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʘʣʣʶʚʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 110 ʢʤ ʜʦ ʫʩʪʴʷ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ 

ʄʫʥʘ ï ʨʝʢʠ ʏʫʢʘʨ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 1984] (ʧʦʣʝʚʳʤʠ ʨʘʙʦʪʘʤʠ ʦʪʨʷʜʦʤ ʀɻʄ 

ʉʆ ʈɸʅ 2010 ʛʦʜʘ ʵʪʦʪ ʧʦʪʦʢ ʨʘʩʩʝʷʥʠʷ ʧʨʦʩʣʝʞʝʥ ʜʦ ʫʩʪʴʷ ʨʝʢʠ ʕʛʝʣʠʥʜʵ ʥʘ 150 

ʢʤ ʠ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪʴ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʘʣʝʝ [ɽʛʦʨʦʚʘ ʠ 

ʜʨ., 2013]), ʦʜʥʘʢʦ ʠʟ-ʟʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʧʘʜʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʦʚ 

ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ [ɸʬʘʥʘʩʴʝʚ, ɹʘʙʝʥʢʦ, 

1988] ʦʙʲʝʤ ʦʧʨʦʙʦʚʘʥʠʷ ʧʨʠʭʦʜʠʣʦʩʴ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʪʴ ʧʦ ʵʢʩʧʦʥʝʥʪʝ. ʇʨʠ 

ʵʪʦʤ ʚ ʨʫʩʣʦʚʦʤ ʘʣʣʶʚʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʤʝʩʴ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ: ʘ) 

ʤʠʥʝʨʘʣʦʚ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚ; ʙ) ʧʝʨʝʦʪʣʦʞʝʥʥʳʭ ʠʟ ʨʘʥʝʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʟʜʝʩʴ, ʥʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʤʳʪʳʭ ʜʨʝʚʥʠʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʘʣʤʘʟʦʚ. ɼʘʥʥʳʝ ʛʨʫʧʧʳ ʤʠʥʝʨʘʣʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʩʪʝʧʝʥʠ ʠ ʬʦʨʤʘʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʩʦʩʪʘʚʫ ʤʠʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, 

ʬʦʨʤʘʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʵʢʟʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʙʘʩʩʝʡʥʝ 

ʨʝʢʠ ʊʶʥʛ ʧʦʢʘ ʥʘʡʜʝʥʳ ʣʠʰʴ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʤʠʥʝʨʘʣʳ; ʦʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʥʘʣʠʯʠʠ ʟʜʝʩʴ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ, ʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʤʠʥʝʨʘʣʦʚ ʧʨʷʤʦʛʦ 

ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ.  
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2. ʅʘʡʜʝʥʥʘʷ ʚ ʫʩʪʴʝ ʨʫʯʴʷ ɸʪʳʨʜʞʘʭ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʊʶʥʛ ʚ ʝʝ 

ʚʝʨʭʦʚʴʷʭ) ʢʘʨʩʪʦʚʘʷ ʚʦʨʦʥʢʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʩʥʠʪʴ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʫʶ ʨʦʣʴ ʢʘʨʩʪʘ 

ʢʘʢ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001]. 

ʆʜʥʘʢʦ ʦʧʨʦʙʦʚʘʥʠʝ ʨʫʩʣʦʚʦʛʦ ʘʣʣʶʚʠʷ ʨʝʢʠ ʊʶʥʛ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʢʘʨʩʪʦʚʦʡ 

ʚʦʨʦʥʢʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʰʣʠʭʦʚʳʤʠ ʧʨʦʙʘʤʠ (20 ʣ) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʰʣʝʡʬ ʨʘʟʥʦʩʘ 

ʠʥʜʠʢʘʪʦʨʦʚ ʦʪ ʥʝʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʣʠʰʴ ʥʘ 1,5 ʢʤ, ʜʘʣʝʝ ʠʥʜʠʢʘʪʦʨʳ ʤʘʣʳʤʠ 

ʦʙʲʝʤʘʤʠ ʦʧʨʦʙʦʚʘʥʠʷ ʥʝ ʫʣʘʚʣʠʚʘʶʪʩʷ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʧʦ ʨʝʢʝ ʄʫʥʘ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʦʪ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ 20-ʣʠʪʨʦʚʳʤʠ 

ʧʨʦʙʘʤʠ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 30-40 ʢʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʤʙʝʨʣʠʪʳ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ, ʧʦ ʦʙʨʘʟʥʦʤʫ ʚʳʨʘʞʝʥʠʶ 

ɻ.ʍ.ʌʘʡʥʰʪʝʡʥʘ, çʢʨʠʯʘʪè ʦ ʩʝʙʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʙʘʩʩʝʡʥʝ ʊʶʥʛʘ çʦʪʤʘʣʯʠʚʘʶʪʩʷè. 

ʆʜʥʦʡ ʠʟ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʫʥʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʦʣʝʝ ʜʘʣʴʥʠʡ ʠ ʦʙʠʣʴʥʳʡ ʩʥʦʩ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʨʝʢʦʡ ʊʶʥʛ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʙʘʩʩʝʡʥʳ ʨʝʢʠ ʄʫʥʳ ʠ ʨʝʢʠ 

ʊʶʥʛ ʠ ʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ. 

2.1 ʄʝʪʦʜʠʢʘ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ 

(ʎʄʈ). ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʠʩʢʘʭ, ʧʨʠ ʧʦʠʩʢʘʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʠ 

ʪ.ʜ. [ɼʘʚʳʜʝʥʢʦ, 2008; ʉʦʢʦʣʦʚ, ʖʨʯʝʥʢʦ, 2010]. ɺ ʥʘʝhʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ɻʀʉ ʠ ʎʄʈ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʠʩʢʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ. ʋʞʝ ʠʤʝʶʪʩʷ 

ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ 

ʧʨʦʚʠʥʮʠʠ (ʗɸʇ) [ʅʦʚʠʢʦʚ, 1995; ʅʦʚʠʢʦʚ, 1997], ʦʜʥʘʢʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ 

ʧʦʜʭʦʜ, ʤʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʘʩʧʝʢʪʝ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ. 
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ɺ ʜʘʥʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʥʝʩʢʦʣʴʢʦ ʰʠʨʝ, ʯʝʤ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ çʢʨʘʝʚʳʭ ʵʬʬʝʢʪʦʚè ʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʷʭ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʮʝʣʦʤ ʵʪʫ 

ʪʝʨʨʠʪʦʨʠʶ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʗʢʫʪʩʢʦʡ ʘʣʤʘʟʦʥʦʩʥʦʡ 

ʧʨʦʚʠʥʮʠʠ. 

ɸʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʷʤʦ ʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʨʝʣʴʝʬʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʝʬʘ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʪʨʘʞʘʶʱʠʝ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ. ɺ 

ʥʘʰʝʡ ʤʝʪʦʜʠʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʨʦʟʠʠ ʤʳ 

ʘʥʘʣʠʟʠʨʫʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ. ʇʦʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʣʦʪʥʦʩʪʴ ʜʦʣʠʥʥʦʡ ʩʝʪʠ [ʊʠʤʦʬʝʝʚ ʠ 

ʜʨ., 1977], ʥʦ ʠ ʧʣʦʪʥʦʩʪʴ ʭʨʝʙʪʦʚ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʣʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʧʦʩʣʫʞʠʣʘ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ) (ʨʠʩ. 2-1) ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 200 ʤ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʝ ʤʘʩʰʪʘʙʘ 

1:1000000. ʊʘʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ 

ʤʦʜʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʢʨʦʤʝ ʠʟʦʣʠʥʠʡ ʠ ʦʪʤʝʪʦʢ ʚʳʩʦʪ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʎʄʈ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʢʪʦʨʥʘʷ ʛʠʜʨʦʩʝʪʴ ʩ ʚʦʜʦʪʦʢʘʤʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 

ʧʦʨʷʜʢʘ (ʧʝʨʚʳʡ ʧʦʨʷʜʦʢ ï ʨʝʢʠ ʆʣʝʥʝʢ, ʃʝʥʘ). ʇʨʠ ʵʪʦʤ ʜʣʠʥʘ ʚʦʜʦʪʦʢʦʚ 

ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʝʪ ʚ ʩʨʝʜʥʝʤ 100 ʢʤ. ʇʦʩʪʨʦʝʥʠʝ ʎʄʈ ʧʦ ʚʝʢʪʦʨʥʦʡ 

ʢʘʨʪʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʎʄʈ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

Aster ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ, ʪʘʢ ʢʘʢ ʠʩʢʣʶʯʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

çʘʨʪʝʬʘʢʪʦʚè ʥʘ ʎʄʈ. 
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ʈʠʩ. 2-1. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ 

ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ, ʪʦ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʧʦ ʎʄʈ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʡʪʠ 

ʥʘ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ. ʇʝʨʚʦʡ ʷʚʣʷʝʪʩʷ ʢʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ (ʨʠʩ. 2-2), 

ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʩʢʣʦʥʘ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʘʷ ʘʟʠʤʫʪʫ ʧʨʦʝʢʮʠʠ ʥʦʨʤʘʣʠ 

ʩʢʣʦʥʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʪ.ʝ. ʘʟʠʤʫʪʫ ʧʘʜʝʥʠʷ ʩʢʣʦʥʘ. ʉʣʝʜʫʶʱʠʡ 
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ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʢʘʨʪʳ ʫʩʪʫʧʦʚ 

ʨʝʣʴʝʬʘ. ʂʘʨʪʘ ʫʩʪʫʧʦʚ ʩʪʨʦʠʪʩʷ ʢʘʢ ʛʨʘʜʠʝʥʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ (ʨʠʩ. 2-3). 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ ï ʵʪʦ ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʪ.ʝ. ʦʥʘ ʦʪʦʙʨʘʞʘʝʪ çʙʳʩʪʨʦʪʫè ʩʤʝʥʳ 

ʘʟʠʤʫʪʦʚ ʧʘʜʝʥʠʷ ʩʢʣʦʥʦʚ. 

ɺʩʝ ʣʠʥʝʡʥʳʝ ʦʙʲʝʢʪʳ ʵʪʦʡ ʩʭʝʤʳ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ ʫʩʪʫʧʘʤʠ ʨʝʣʴʝʬʘ, 

ʪ.ʢ. ʠʤʝʥʥʦ ʥʘ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ ʩʢʣʦʥʘ. ɿʥʘʯʝʥʠʷ ʜʣʷ 

ʦʙʣʘʩʪʝʡ ʩ ʧʨʦʪʷʞʝʥʥʳʤʠ ʩʢʣʦʥʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠ ʢ ʥʫʣʶ, ʘ ʜʣʷ ʦʙʣʘʩʪʝʡ ʩ 

ʯʘʩʪʦʡ ʩʤʝʥʦʡ ʩʢʣʦʥʦʚ, ʤʝʥʷʶʱʠʭ ʫʛʦʣ, ʠʤʝʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʪʷʞʝʥʥʳʭ ʩʢʣʦʥʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ 

ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʠ ʩʢʣʦʥʳ ʥʘ ʩʭʝʤʝ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ 

ʠʤʝʶʪ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ. ʅʘ ʢʘʨʪʝ (ʨʠʩ. 2-3) ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʪʠʧʘ ʫʩʪʫʧʦʚ. 

ʇʝʨʚʳʡ ʪʠʧ ï ʵʪʦ ʫʩʪʫʧʳ ʥʘ ʦʜʥʦʤ ʩʢʣʦʥʝ ʤʝʞʜʫ ʜʚʫʤʷ ʯʘʩʪʷʤʠ ʩ ʨʘʟʥʳʤʠ 

ʫʛʣʘʤʠ. ɺʪʦʨʦʡ ʪʠʧ ï ʵʪʦ ʫʩʪʫʧʳ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ ʩʢʣʦʥʦʚ, ʪ.ʝ. ʪʘʤ 

ʨʝʙʨʦ ʷʚʣʷʝʪʩʷ ʛʨʘʥʠʮʝʡ ʩʤʝʥʳ çʧʦʣʦʞʠʪʝʣʴʥʦʛʦè ʫʛʣʘ ʥʘ çʦʪʨʠʮʘʪʝʣʴʥʳʡè. 

ʇʦʵʪʦʤʫ ʥʘ ʩʭʝʤʝ ʫʩʪʫʧʦʚ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʨʫʩʣʘ ʨʝʢ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʨʫʩʣʘ 

ʨʝʢ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʨʫʩʣʘ ʚʨʝʤʝʥʥʳʭ ʧʦʪʦʢʦʚ, ʩʫʭʦʜʦʣʳ, ʭʨʝʙʪʳ ʥʘ 

ʚʦʜʦʨʘʟʜʝʣʘʭ, ʘ ʪʘʢʞʝ ʫʩʪʫʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʟʢʠʤʠ ʧʝʨʝʛʠʙʘʤʠ (ʥʘʧʨʠʤʝʨ, 

ʙʨʦʚʢʠ ʠ ʪʳʣʦʚʳʝ ʰʚʳ ʫʩʪʫʧʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʨʪʘ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʫʞʝ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʪʨʘʞʘʶʱʝʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ. ʆʜʥʘʢʦ ʚ ʪʘʢʦʤ çʩʳʨʦʤè 

ʚʠʜʝ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʦ ʫʩʪʫʧʘʤ ʨʝʣʴʝʬʘ ʩʪʨʦʠʪʩʷ 

ʧʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʫʩʪʫʧʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʣʠʥʝʡʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʩʪʨʦʚʫʶ ʩʭʝʤʫ ʫʩʪʫʧʦʚ ʚ 

ʚʠʜʝ ʪʦʯʝʢ (ʨʠʩ. 2-4), ʧʦ ʢʦʪʦʨʳʤ ʩʪʨʦʠʪʩʷ ʧʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ. ɼʣʷ ʣʫʯʰʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʣʦʪʥʦʩʪʥʦʡ ʩʝʪʢʠ ʧʝʨʝʩʯʠʪʘʥʳ ʚ ʧʨʦʮʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪ ʧʨʦʮʝʥʪ ʦʪ ʧʣʦʱʘʜʠ ʦʢʨʫʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʦʤ ʩʢʦʣʴʟʷʱʝʛʦ 

ʦʢʥʘ, ʟʘʥʠʤʘʝʤʦʡ ʫʩʪʫʧʘʤʠ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʪʨʦʠʪʩʷ 
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ʚʝʢʪʦʨʥʳʡ ʢʨʫʛ ʩ ʨʘʜʠʫʩʦʤ ʙʦʣʴʰʝ ʨʘʜʠʫʩʘ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ, ʧʝʨʝʚʦʜʠʪʩʷ ʚ 

ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʘʪʝʤ ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʪʦʯʢʘʤ ʩʪʨʦʠʪʩʷ ʧʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ ʩ ʪʝʤʠ ʞʝ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʪʦ ʠ 

ʧʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ ʜʣʷ ʩʭʝʤʳ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ ʠ ʚʳʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʝʨʝʪʩʷ ʟʘ 100 %. ʇʦʩʣʝ ʵʪʦʛʦ, ʚʩʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʥʦʡ ʩʝʪʢʠ 

ʨʝʙʝʨ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚ ʧʨʦʮʝʥʪʳ. 

 

ʈʠʩ. 2-2. ʂʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ 
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ʈʠʩ. 2-3. ʂʘʨʪʘ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʜʠʫʩʳ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ 10 ʢʤ ʠ 100 

ʢʤ. ʇʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ ʩ ʨʘʜʠʫʩʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ 10 ʢʤ ʷʚʣʷʝʪʩʷ ʯʨʝʟʤʝʨʥʦ 

ʜʝʪʘʣʴʥʦʡ ʠ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ. 
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ʈʠʩ. 2-4. ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ: ʘ ï ʨʘʩʪʨʦʚʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʫʩʪʫʧʦʚ (ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 2-3; ʯʝʨʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʧʦʣʦʞʝʥʠʝ 

ʫʯʘʩʪʢʘ ʥʘ ʨʠʩʫʥʢʝ çʙè); ʙ ï ʚʝʢʪʦʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʫʩʪʫʧʦʚ ʚ ʚʠʜʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ 
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ʈʘʜʠʫʩ 100 ʢʤ, ʥʘʦʙʦʨʦʪ, çʟʘʛʨʫʙʣʷʝʪè ʩʭʝʤʫ. ʇʦʵʪʦʤʫ ʙʳʣ ʚʳʙʨʘʥ ʨʘʜʠʫʩ 

ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ 50 ʢʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʥʘʰʠʭ ʟʘʜʘʯ. 

ʇʦʣʫʯʝʥʥʘʷ ʧʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ ʩ ʨʘʜʠʫʩʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ 50 ʢʤ ʥʘʠʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʘ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʪʨʘʞʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ (ʨʠʩ. 2-5).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2-5. ʂʘʨʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ʠ ʦʢʨʝʩʪʥʦʩʪʝʡ 
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ʇʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ ʧʨʦʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʧʦ ʘʣʛʦʨʠʪʤʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ 

ɼʞʝʥʢʩʘ (Jenkôs Natural Breakes), ʧʨʠ ʢʦʪʦʨʦʤ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ 

ʧʨʦʚʦʜʷʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʥʦ ʪʘʢ ʯʪʦʙʳ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʝʥʳ ʪʨʠ ʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʠʧ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ (ʩʣʘʙʘʷ, 

ʩʨʝʜʥʷʷ ʠ ʩʠʣʴʥʘʷ). ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʪʠʧʦʚ ʦʙʣʘʩʪʝʡ ʩʦ ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʧʦʩʪʨʦʝʥʳ ʪʝʥʝʚʳʝ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʩ ʧʦʣʦʞʝʥʠʝʤ ʦʩʚʝʱʝʥʠʷ ʥʘ ʩʝʚʝʨʝ (0Á) ʠ ʫʛʣʦʤ ʥʘʢʣʦʥʘ 

ʦʩʚʝʱʝʥʠʷ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ 40Á ʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʥʠʤʢʘʤʠ 

Landsat (ʨʠʩ 2-6 ʘ, ʙ, ʚ).  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʷʜ ʚʦʧʨʦʩʦʚ 

ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʎʄʈ, ʢʦʪʦʨʘʷ ʧʦʩʪʨʦʝʥʘ ʧʦ ʚʝʢʪʦʨʥʦʡ 

ʢʘʨʪʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʭʝʤ. ʀʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʢʘʩʘʪʴʩʷ ʨʘʜʠʫʩʘ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʛʨʘʜʘʮʠʡ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʥʦʡ ʩʝʪʢʠ, 

ʚʳʙʦʨʘ ʧʦʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʡʦʥʦʚ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ 

ʠ ʚʳʙʦʨʘ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʙʣʦʢ-ʩʭʝʤʘ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ (ʨʠʩ. 2-7). 

 

 

ʈʠʩ. 2-7. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ 

 

 

ʇʦʩʪʨʦʝʥʠʝ ʎʄʈ ʧʦ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ 

1:1 000 000 

ʂʘʨʪʘ ʵʢʩʧʦʟʠʮʠʠ 

ʩʢʣʦʥʦʚ 

ʂʘʨʪʘ ʫʩʪʫʧʦʚ  ʨʝʣʴʝʬʘ 

(ʛʨʘʜʠʝʥʪ ʵʢʩʧʦʟʠʮʠʠ 

ʩʢʣʦʥʦʚ)  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʫʩʪʫʧʦʚ 

ʨʝʣʴʝʬʘ ʚ ʚʝʢʪʦʨʥʦʤ 

ʚʠʜʝ (ʚ ʚʠʜʝ ʪʦʯʝʢ) 

ʇʣʦʪʥʦʩʪʥʘʷ ʩʝʪʢʘ ʧʦ 

ʢʘʨʪʝ ʫʩʪʫʧʦʚ ʨʝʣʴʝʬʘ. 

ɺʳʙʦʨ ʨʘʜʠʫʩʘ 

ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ 

ɺʳʙʦʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠ ʛʨʘʜʘʮʠʡ ʟʥʘʯʝʥʠʡ 

ʧʣʦʪʥʦʩʪʥʦʡ ʩʝʪʢʠ 
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2.2 ʉʚʷʟʴ ʨʝʣʴʝʬʘ ʠ ʭʘʨʘʢʪʝʨʘ ʦʨʝʦʣʦʚ ʨʘʩʩʝʷʥʠʷ ʠʥʜʠʢʘʪʦʨʥʳʭ 

ʤʠʥʝʨʘʣʦʚ 

ʈʘʡʦʥʳ ʢ ʩʝʚʝʨʫ ʦʪ ʨʝʢʠ ʄʫʥʘ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʨʘʡʦʥʳ ʩ 

ʩʠʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʥʘʧʨʠʤʝʨ, ʙʘʩʩʝʡʥ ʨʝʢʠ ʆʣʝʥʝʢ. ɺ ʦʙʣʘʩʪʷʭ 

ʧʦʚʳʰʝʥʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʞʝ ʨʝʢʘ ʃʠʥʜʝ ʠ ʨʫʩʣʦ 

ʨʝʢʠ ʄʘʨʭʘ ʥʘ ʫʯʘʩʪʢʝ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʜʦʣʠʥʳ. ʈʘʡʦʥʳ ʩʠʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʥʝʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʶʛʝ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʗɸʇ. ʕʪʦ ʚʝʨʭʥʝʝ ʪʝʯʝʥʠʝ ʨʝʢʠ ʂʦʥʦʥʯʘʥ, ʚʦʜʦʨʘʟʜʝʣ ʨʝʢ ʊʶʥʛ ʠ ʊʶʢʷʥ, ʘ 

ʪʘʢʞʝ ʙʘʩʩʝʡʥʳ ʨʝʢ ɸʣʘʤʜʴʘ ʠ ʆʣʛʫʡʜʘʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʝʨʭʥʠʭ ʪʝʯʝʥʠʡ). 

ʂ ʨʘʡʦʥʘʤ ʩʨʝʜʥʝʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʩʘʤʳʝ ʚʝʨʭʦʚʴʷ ʨʝʢʠ ʄʘʨʭʘ, 

ʨʫʩʣʦ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʧʦ ʛʨʘʥʠʮʝ ʨʘʡʦʥʦʚ ʩʠʣʴʥʦʡ ʠ ʩʨʝʜʥʝʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ. 

ɺ ʨʘʡʦʥʘʭ ʩʨʝʜʥʝʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʝʢʠ ʊʶʥʛ ʠ ɸʨʛʘ-ʊʶʥʛ, ʩʘʤʳʝ 

ʚʝʨʭʦʚʴʷ ʨʝʢʠ ʍʘʥʥʷ. ʅʝʙʦʣʴʰʦʡ ʧʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥ ʩʦ ʩʨʝʜʥʝʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ 

ʨʝʣʴʝʬʘ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʘʤʦʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʦʪʚʝʯʘʝʪ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʘ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʨʘʡʦʥʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʡʦʥʘʤ ʩʦ ʩʣʘʙʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ 

ʨʝʣʴʝʬʘ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʥʦʡ ʩʝʪʢʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʘʤʦʝ 

ʚʝʨʭʦʚʴʝ ʨʝʢʠ ʊʶʢʷʥ, ʊʶʥʢʷʥ, ʊʶʥʛ-ʊʶʢʷʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʠ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ 

ʍʘʥʥʷ ʠ ʊʶʢʷʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʘʩʩʝʡʥ ʨʝʢʠ ʄʫʥʘ ʥʘʭʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ 

ʧʦʚʳʰʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ, ʪʦʛʜʘ ʢʘʢ ʄʫʥʦ-

ʄʘʨʭʠʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʠʟʢʦʡ ʵʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʚʦʜʦʪʦʢʦʚ. 

ɹʘʩʩʝʡʥ ʨʝʢʠ ʄʫʥʘ ʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʨʘʥʝʝ ʙʳʣʠ ʟʘʢʨʳʪʳ 

ʶʨʩʢʠʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ʩʦʜʝʨʞʘʚʰʠʤʠ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʢʠʤʙʝʨʣʠʪʦʚ ʠʟ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʢʠʤʙʝʨʣʠʪʦʚ 

[ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001]. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʜʳʤʘʥʠʝʤ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ 
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ʤʝʟʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʤʳʚʘʣʠʩʴ ʠ ʪʝʨʨʠʪʦʨʠʷ ʦʩʚʦʙʦʞʜʘʣʘʩʴ ʦʪ 

ʥʠʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ 

ʦʪʢʨʳʪʳʭ (ʢʠʤʙʝʨʣʠʪʳ ʵʢʩʧʦʥʠʨʦʚʘʥʳ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʪʦʨʦʡ ʪʠʧ 

ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ) ʠʣʠ ʧʦʣʫʟʘʢʨʳʪʳʭ ʙʣʠʞʝ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʦʣʶ ʨʘʟʚʠʪʠʷ 

ʤʝʟʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʪʨʝʪʠʡ ʪʠʧ ʧʦʠʩʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ) ʚ ɺʠʣʶʡʩʢʦʡ 

ʩʠʥʝʢʣʠʟʝ (ʨʝʣʠʢʪʳ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ). ʇʦ ʤʝʨʝ ʨʘʟʤʳʚʘ 

ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʥʜʠʢʘʪʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʢʠʤʙʝʨʣʠʪʦʚ (ʀʄʂ), ʩʦʜʝʨʞʘʚʰʠʝʩʷ 

ʚ ʥʠʭ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʤʝʱʘʣʠʩʴ ʢ ʚʥʫʪʨʝʥʥʠʤ ʯʘʩʪʷʤ ʩʠʥʝʢʣʠʟʳ ʚ ʶʞʥʳʭ, ʶʛʦ-

ʚʦʩʪʦʯʥʳʭ ʨʫʤʙʘʭ [ʇʣʦʪʥʠʢʦʚʘ ʠ ʜʨ., 1963]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʄʂ, 

ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʠʟ ʨʘʟʤʳʪʳʭ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʩʦʜʝʨʞʘʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʘʣʣʶʚʠʠ (ʝʜʠʥʠʯʥʳʝ ʟʝʨʥʘ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ), ʘ 

ʪʘʢʞʝ ʦʩʪʘʣʠʩʴ, ʯʘʩʪʦ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʚ ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ 

[ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2001; ɸʧʨʦʜʦʚ, 1962; ʂʨʠʚʦʥʦʩ, ʌʝʜʦʨʦʚ, 1971; ʇʨʦʢʦʧʯʫʢ ʠ 

ʜʨ., 1985]. ɼʣʷ ʵʪʠʭ ʤʠʥʝʨʘʣʦʚ ʭʘʨʘʢʪʝʨʥʳ çʧʨʠʟʥʘʢʠ ʜʨʝʚʥʦʩʪʠè, ʦʪʨʘʞʘʶʱʠʝ 

ʠʭ ʜʣʠʪʝʣʴʥʫʶ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ʩ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʚ ʬʘʤʝʥʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ 

ʧʠʨʦʧʦʚ ʠ ʧʠʢʨʦʠʣʴʤʝʥʠʪʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʨʝʜʥʷʷ ʠ ʩʠʣʴʥʘʷ, ʠ ʧʨʠʟʥʘʢʠ 

ʛʠʧʝʨʛʝʥʥʦʡ ʢʦʨʨʦʟʠʠ ʚ ʣʘʪʝʨʠʪʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʨʘʟʚʠʚʘʚʰʝʡʩʷ ʚ ʧʦʟʜʥʝʤ 

ʜʝʚʦʥʝ ï ʨʘʥʥʝʤ ʢʘʨʙʦʥʝ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʦʜʥʦʪʠʧʥʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʰʣʠʭʦʚʳʭ ʧʨʦʙʘʭ ʧʦ ʨʝʢʝ ʄʫʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʨʫʛʘʷ 

ʛʨʫʧʧʘ ʤʠʥʝʨʘʣʦʚ ï ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ 

ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ, ʪʨʫʙʢʠ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʝʥʳ ʚ ʜʦʣʠʥʝ 

ʧʨʠʪʦʢʘ ʄʫʥʳ ʨʝʢʠ ʋʣʘʭ-ʄʫʥʘ ʠ ʘʢʪʠʚʥʦ ʵʨʦʜʠʨʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʦʪʦʢʘ ʨʘʩʩʝʷʥʠʷ ʀʄʂ ʢʠʤʙʝʨʣʠʪʦʚ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ 

ʧʦʣʝʚʳʤ ʦʪʨʷʜʦʤ ʀɻʄ ʉʆ ʈɸʅ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʰʣʠʭʦʚʦʝ 

ʦʧʨʦʙʦʚʘʥʠʝ ʦʪ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ ʚʥʠʟ ʧʦ ʨʝʢʝ ʄʫʥʘ ʥʘ 150 ʢʤ ʜʦ ʫʩʪʴʷ ʨʝʢʠ 

ʕʛʝʣʠʥʜʵ ï ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ʄʫʥʘ. ɺʝʨʭʥʝʤʫʥʩʢʦʝ ʧʦʣʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʚ ʩʚʷʟʠ 

ʩ ʫʥʠʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʠʤʙʝʨʣʠʪʦʚ ï ʠʟʦʙʠʣʠʝʤ ʩʚʝʞʝʛʦ (ʥʝ 

ʩʝʨʧʝʥʪʠʥʠʟʦʚʘʥʥʦʛʦ) ʦʣʠʚʠʥʘ: ʠʤʝʥʥʦ ʦʣʠʚʠʥ ʩʣʫʞʠʪ ʥʘʜʝʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʤʳʚʘ ʢʠʤʙʝʨʣʠʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ 
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ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʦʥ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʜʨʝʚʥʠʭ ʦʨʝʦʣʘʭ, ʧʨʦʰʝʜʰʠʭ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʫʶ ʣʘʪʝʨʠʪʥʫʶ ʢʦʨʫ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ 

ʧʝʨʝʦʪʣʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ [ɽʛʦʨʦʚʘ ʠ ʜʨ., 2013]. 

ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʧʦ ʨʫʩʣʫ ʨʝʢʠ ʄʫʥʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 5-10 ʢʤ. ʆʙʲʝʤ ʧʨʦʙ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 20 ʜʦ 600 ʣ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʣʠʚʠʥʘ; 

ʦʩʪʘʣʴʥʳʝ ʤʠʥʝʨʘʣʳ (ʧʠʨʦʧʳ ʠ ʧʠʢʨʦʠʣʴʤʝʥʠʪʳ) ʧʨʠ ʪʘʢʦʤ ʫʩʣʦʚʠʠ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʟʙʳʪʢʝ. ʇʦʩʣʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʰʣʠʭʦʚʳʭ 

ʧʨʦʙ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʣʠʚʠʥʦʚ. ʅʘ ʛʨʘʬʠʢʝ 

ʚʠʜʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʣʠʚʠʥʘ ʨʝʟʢʦ 

ʧʘʜʘʝʪ ʧʦ ʟʘʢʦʥʫ, ʙʣʠʟʢʦʤʫ ʢ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ (ʨʠʩ. 2-8). ʅʘʠʙʦʣʝʝ ʭʦʨʦʰʦ 

ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʠʜʥʘ ʥʘ ʧʨʠʤʝʨʝ ʟʝʨʝʥ ʦʣʠʚʠʥʘ  ʢʣʘʩʩʘ ʢʨʫʧʥʦʩʪʠ -1+0.5 ʤʤ. 

ɹʦʣʝʝ ʢʨʫʧʥʳʝ ʢʣʘʩʩʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʳ ʧʘʜʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʣʠʚʠʥʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʧʝʨʚʳʭ 30-50 ʢʤ. ʂʨʫʧʥʳʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʝ ʢʣʘʩʩʳ ʚʳʧʘʜʘʶʪ ʚʙʣʠʟʠ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ. ɿʝʨʥʘ ʢʣʘʩʩʘ 

-1+0.5 ʤʤ ʠ ʤʝʥʴʰʝ ʧʨʦʩʣʝʞʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʙʦʣʝʝ 150 ʢʤ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʦʣʠʚʠʥ ʩʯʠʪʘʣʩʷ ʢʨʘʡʥʝ ʥʝʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʤ ʤʠʥʝʨʘʣʦʤ. 

ʊʘʢ ʧʦ ʜʘʥʥʳʤ ɺ.ɺ. ɻʨʠʮʠʢʘ [ɹʦʙʨʠʝʚʠʯ ʠ ʜʨ., 1959] ʦʣʠʚʠʥ ʦʪ ʪʨʫʙʦʢ 

ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ ʨʘʟʥʦʩʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʙʦʣʝʝ 6 ʢʤ. ʉʪʦʣʴ ʨʝʟʢʠʝ 

ʨʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʝ ʜʘʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʜʭʦʜʦʤ ʢ 

ʦʧʨʦʙʦʚʘʥʠʶ. ʇʨʝʞʥʠʝ ʦʮʝʥʢʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʦʜʠʥʘʢʦʚʳʭ ʠ ʤʘʣʳʭ ʦʙʲʝʤʘʭ 

ʦʧʨʦʙʦʚʘʥʠʷ (ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʲʝʤ ʰʣʠʭʦʚʦʡ ʧʨʦʙʳ ï 20 ʣ), ʧʦʵʪʦʤʫ ʦʣʠʚʠʥ ʩʢʦʨʦ 

ʧʝʨʝʩʪʘʚʘʣ ʫʣʘʚʣʠʚʘʪʴʩʷ ʚ ʩʠʣʫ ʯʠʩʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʠʯʠʥ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 

ʦʰʠʙʦʯʥʳʤ ʚʳʚʦʜʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʘʙʨʘʟʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʣʠʚʠʥʘ. 
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ʈʠʩ. 2-8. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʣʠʚʠʥʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʢʨʫʧʥʦʩʪʠ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ [ɽʛʦʨʦʚʘ ʠ ʜʨ., 2013] 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʨʦʧʘ ʠʤʝʝʪ ʜʨʫʛʦʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ. 2-9). ɿʝʨʥʘ ʢʣʘʩʩʘ -2+1 

ʤʤ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʦʙʦʚʘʥʠʷ, ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʠʨʦʧʘ 

ʧʘʜʘʝʪ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʣʠʚʠʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʣʠʟʢʠ ʠʭ 

ʧʣʦʪʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʘʢʞʝ ʙʣʠʟʢʠ. ʕʪʘ ʩʠʪʫʘʮʠʷ 

ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʫʞʝ ʚ 2 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨʝʢʠ ʋʣʘʭ-ʄʫʥʘ ʚ ʨʦʩʩʳʧʠ ɸʵʨʦʜʨʦʤʥʘʷ 

ʢʦʩʘ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʀʄʂ ʠ ʘʣʤʘʟʦʚ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ 

ɺʝʨʭʥʝʤʫʥʩʢʦʤʫ ʧʦʣʶ; ʵʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʠ ʧʦ ʦʪʣʠʯʠʷʤ ʘʣʤʘʟʦʚ, ʠ ʧʦ 

ʧʠʢʨʦʠʣʴʤʝʥʠʪʫ, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʚ ʨʦʩʩʳʧʠ ʧʨʠ ʝʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʚ ʪʨʫʙʢʘʭ ʧʦʣʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʷʚʣʷʝʪʩʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʠʨʦʧʦʚ ʠʟ ʥʝʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʝʤ ʠ ʦʙʲʷʩʥʷʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʪʝʤʧʳ ʧʘʜʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
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ʈʠʩ. 2-9. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʨʦʧʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʢʨʫʧʥʦʩʪʠ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʢʦʨʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ [ɽʛʦʨʦʚʘ ʠ ʜʨ., 2013] 

 

ʉʣʝʜʫʶʱʠʡ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ï ʦʯʝʥʴ ʩʣʘʙʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʟʥʦʩ ʢʘʢ 

ʦʣʠʚʠʥʦʚ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ɺʝʨʭʥʝʤʫʥʩʢʦʛʦ ʧʦʣʷ ʥʘ 

ʠʟʫʯʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ. ɺ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨʝʢʠ ʕʛʝʣʠʥʜʵ ʠʟʥʦʩ ʦʣʠʚʠʥʦʚ ʨʘʟʤʝʨʘ -

2+1 ʤʤ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʦʯʝʥʴ ʩʣʘʙʳʡ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʣʠʰʴ ʚ ʩʣʘʙʦʤ 

ʦʢʨʫʛʣʝʥʠʠ ʢʦʥʪʨʘʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ (ʨʠʩ. 2-10). ɸʥʘʣʦʛʠʯʥʦ ʧʠʨʦʧʳ 

ʠʤʝʶʪ ʣʠʰʴ ʱʝʨʙʠʥʢʠ ʥʘ ʨʝʙʨʘʭ ʠ ʚʝʨʰʠʥʘʭ çʧʝʨʚʠʯʥʳʭè (ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 

ʢʠʤʙʝʨʣʠʪʝ) ʩʢʦʣʦʚ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʥʦʩ 

ʥʘ 150 ʢʤ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʝʩʯʘʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʥʦʩʫ 

ʚʳʰʝ ʩʣʘʙʦʛʦ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʤʦʜʝʣʴʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

(ʘʣʣʶʚʠʘʣʴʥʦʛʦ) ʣʠʪʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʨʝʦʣʦʚ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 1984; 

ɸʬʘʥʘʩʴʝʚ, ɿʠʥʯʫʢ, 1999; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2010; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2008]. ʕʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʪʘʢʞʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʤʠʥʝʨʘʣʦʚ: ʧʦ ʜʘʥʥʳʤ ʂʶʥʝʥʘ, ʧʦʪʝʨʷ ʤʘʩʩʳ ʚ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʤ ʢʚʘʨʮʝʚʦʤ ʧʝʩʢʝ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʘ 200 ʪʳʩ. ʢʤ ʩʦʩʪʘʚʠʪ 

ʥʝ ʙʦʣʴʰʝ 1 %, ʯʪʦ ʚʠʟʫʘʣʴʥʦ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ [Kuenen, 1959; Kuenen, 1960]. ɺʩʝ 

ʦʙʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ, ʩʚʷʟʘʥʳ ʩ 

ʚʦʣʥʦʧʨʠʙʦʡʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʙʘʩʩʝʡʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʥʝ ʦʪʨʘʞʘʶʪ 

ʫʜʘʣʝʥʥʦʩʪʴ ʢʦʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2010; ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 1986]. 
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ʈʠʩ. 2-10. ɿʝʨʥʘ ʦʣʠʚʠʥʘ ʠʟ ʰʣʠʭʦʚʳʭ ʧʨʦʙ ʘʣʣʶʚʠʷ: ʘ ï ʠʟ ʨʦʩʩʳʧʠ ɸʵʨʦʜʨʦʤʥʘʷ ʢʦʩʘ, ʚ 

2 ʢʤ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʋʣʘʭ-ʄʫʥʘ; ʙ ï ʠʟ ʧʨʦʙʳ MH-069, ʚ 136 ʢʤ ʦʪ ʫʩʪʴʷ ʨʝʢʠ ʋʣʘʭ-ʄʫʥʘ 

[ɽʛʦʨʦʚʘ ʠ ʜʨ., 2013] 

ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʶʥʛ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʦʧʨʦʙʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʜʘʣʦʩʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʠʥʝʨʘʣʳ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʩ 

ʢʠʤʙʝʨʣʠʪʦʚ, ʠʥʘʯʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʪʝʣʘ ʫʞʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʥʘʨʫʞʠʪʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʠʞʝ, ʯʝʤ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʫʥʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʣʘʙʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ.  

ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦʠʩʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʶʥʛ ʠ, ʙʦʣʝʝ ʰʠʨʦʢʦ, ʥʘ ʄʫʥʦ-

ʄʘʨʭʠʥʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ, ʩʣʫʞʠʪ ʩʣʘʙʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ. ɺʳʩʪʨʘʠʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʮʝʧʦʯʢʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ: ʥʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ Ÿ ʩʣʘʙʘʷ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ Ÿ 

ʧʦʥʠʞʝʥʥʳʡ ʚ ʮʝʣʦʤ ʬʦʥ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʢʦʥʪʨʘʩʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʘʨʩʪʦʚʳʭ 

ʣʦʚʫʰʝʢ ʤʠʥʝʨʘʣʦʚ Ÿ ʥʠʟʢʘʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʧʨʦʙʦʚʘʥʠʷ Ÿ ʥʠʟʢʘʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʦʠʩʢʦʚ. ʇʨʠ ʵʪʦʤ ʧʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʦʮʝʥʢʘʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʠʤʝʶʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʧʦʣʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʠʩʢʦʚʳʭ ʦʙʩʪʘʥʦʚʦʢ ʧʦʟʚʦʣʠʣʦ ʨʝʰʠʪʴ 
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ʜʨʫʛʫʶ ʥʝʤʘʣʦʚʘʞʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʚ 2011 ʛʦʜʫ. ʂʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ ʚ ɻʣʘʚʝ 1 ï ʛʝʦʣʦʛʘʤ ʊʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ɹʦʪʫʦʙʠʥʩʢʦʡ ɻʈʕ ʥʝ 

ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʥʠ ʦʜʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ ʧʨʘʚʳʭ 

ʧʨʠʪʦʢʦʚ ʨʝʢʠ ʄʘʨʭʘ. ʇʨʠ ʦʧʨʦʙʦʚʘʥʠʠ ʘʣʣʶʚʠʷ ʩʘʤʦʡ ʨʝʢʠ ʄʘʨʭʘ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʙʘʤʠ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʪʥʦʛʦ ʧʘʜʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʀʄʂ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʤʦʛʣʘ 

ʦʟʥʘʯʘʪʴ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʨʫʩʣʦ ʨʝʢʠ ʄʘʨʭʘ ʧʦʜʧʠʪʳʚʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʠʟ ʣʝʚʳʭ 

ʧʨʠʪʦʢ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ ʠʥʜʠʢʘʪʦʨʥʳʝ 

ʤʠʥʝʨʘʣʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʅʦ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʭʠʤʠʟʤ ʀʄʂ 

ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʭʠʤʠʟʤʘ ʤʘʨʭʠʥʩʢʠʭ ʤʠʥʝʨʘʣʦʚ [ʬʦʥʜʦʚʘʷ 

ʣʠʪʝʨʘʪʫʨʘ ɹʦʪʫʦʙʠʥʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ, ʙʘʟʘ ʜʘʥʥʳʭ ʣʘʙ. ˉ451 ʀɻʄ ʉʆ ʈɸʅ 

çɻʨʘʥʘʪʳ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷè] ʇʦʵʪʦʤʫ ʠ ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʠʪʘʶʱʠʭ ʨʫʩʣʦ ʨʝʢʠ ʄʘʨʭʘ. ʆʪʚʝʪ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʩʣʝ 

ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʳ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. ʅʘ ʵʪʦʡ ʩʭʝʤʝ ʚʳʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ 

ʩʠʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢʠ ʄʘʨʭʠ ʰʠʨʠʥʦʡ 50-30 ʢʤ ʦʪ 

ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʝʡ ʣʝʚʳʭ ʧʨʠʪʦʢʦʚ ʜʦ 30 ʢʤ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ 

(ʨʠʩ. 2-5). ɸʥʘʣʠʟ ʩʭʝʤ rʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʎʄʈ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

ʚʝʨʭʦʚʴʷ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ ʨʝʢʠ ʄʘʨʭʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʩʣʘʙʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʠ ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʠ ʩʘʤʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (500-750 ʤ), ʟʘʪʝʤ ʠʜʝʪ ʫʢʣʦʥ ʩ ʚʳʩʦʢʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ (ʪʘ ʩʘʤʘʷ ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ~ 

50 ʢʤ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʘʨʭʘ), ʘ ʟʘʪʝʤ ʦʧʷʪʴ ʦʙʣʘʩʪʴ ʩʣʘʙʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʥʦ 

ʫʞʝ ʩ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤʠ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ (200-300 ʤ). ʅʘ ʨʠʩʫʥʢʝ 2-11 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʯʝʪʢʦ ʚʠʜʝʥ ʫʢʣʦʥ ʚ 

ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ.  
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ʈʠʩ. 2-11. ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ ʠ ʧʨʦʬʠʣʴ ʨʝʣʴʝʬʘ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ 

ʤʝʞʜʫʨʝʯʴʷ (ʩʦʦʪʥʦʰʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 1:200) 

 

ɼʘʥʥʫʶ ʦʙʣʘʩʪʴ ʄʘʨʭʘ-ʊʶʥʛʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʫʶ çʣʝʩʪʥʠʮʫè ï ʜʚʝ ʨʦʚʥʳʝ ʧʣʦʱʘʜʢʠ ʩʦ ʩʣʘʙʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ ʫʩʪʫʧʦʤ ʩ ʚʳʩʦʢʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʤʠʥʝʨʘʣʳ-ʠʥʜʠʢʘʪʦʨʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʟʦʥʫ 

ʫʩʪʫʧʘ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ, ʚʳʥʦʩʷʪʩʷ ʦʪʪʫʜʘ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ 

ʟʦʥʫ ʩʣʘʙʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ.  

ʀʤʝʥʥʦ ʵʪʘ ʩʠʪʫʘʮʠʷ ʧʦʩʣʫʞʠʣʘ ʧʨʠʯʠʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ ʀʄʂ ʛʝʦʣʦʛʘʤʠ ʊʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ɹʦʪʫʦʙʠʥʩʢʦʡ ɻʈʕ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʀʄʂ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ (ʨʝʢʘ ʄʘʨʭʘʨʘ) 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʟʘʧʘʜʥʝʝ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʚ 2011 ʛʦʜʫ ʚ ʚʝʨʭʦʚʴʷ ʨʝʢʠ ʄʘʨʭʘʨʘ ʙʳʣ ʦʪʧʨʘʚʣʝʥ ʧʦʣʝʚʦʡ 
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ʦʪʨʷʜ ʀɻʄ ʉʆ ʈɸʅ. ʆʪʨʷʜʫ ʫʜʘʣʦʩʴ ʦʙʥʘʨʫʞʠʪʴ ʀʄʂ ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ 

ʨʝʢʠ ɼʝʣʠʥʛʜʵʢʘʥ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʄʘʨʭʘʨʘ), ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʟʘʧʘʜʥʝʝ 

ʟʦʥʳ ʚʳʩʦʢʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ. ʅʘʡʜʝʥʥʳʝ ʪʘʤ ʀʄʂ ʧʦ ʭʠʤʠʟʤʫ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʀʄʂ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʧʦʣʷ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ʄʘʨʭʘ. 

ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʦʤ ʠʟʣʦʞʝʥʦ ʚ ɻʣʘʚʝ 3. 

ʉʫʤʤʠʨʫʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʦʨʝʦʣʦʚ 

ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʫʩʣʦʚʠʡ ʦʧʨʦʙʦʚʘʥʠʷ ʨʫʩʣʦʚʦʛʦ ʘʣʣʶʚʠʷ ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʷʭ ʦʪ ʨʝʣʴʝʬʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʩʪʝʧʝʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ, ʦʪʨʘʞʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʈʘʟʣʠʯʠʷ ʚ ʩʪʝʧʝʥʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʄʫʥʘ ʠ 

ʊʶʥʛ ʦʙʲʷʩʥʷʶʪ ʨʘʟʥʠʮʫ ʚ ʦʪʤʝʯʝʥʥʦʡ ʚʳʰʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. 

ʆʪʩʫʪʩʪʚʠʝ ʣʶʙʳʭ ʩʧʫʪʥʠʢʦʚ ʚ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ ʧʨʘʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ 

ʨʝʢʠ ʄʘʨʭʘ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʥʦʩʦʤ ʀʄʂ ʟʘ ʩʯʝʪ ʩʠʣʴʥʦʡ 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʫʢʣʦʥʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʩʧʦʢʦʡʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ï 

ʚʝʨʭʦʚʴʝʤ ʨʝʢʠ ʄʘʨʭʘʨʘ ʠ ʍʘʥʥʷ-ʊʶʥʛʩʢʠʤ ʤʝʞʜʫʨʝʯʴʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʧʦ ʩʭʝʤʝ ʧʣʦʪʥʦʩʪʠ ʨʝʙʝʨ 

ʨʝʣʴʝʬʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʠʩʢʦʚʳʝ ʦʙʩʪʘʥʦʚʢʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ 

ʚʝʜʝʥʠʶ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. 
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ɻʣʘʚʘ 3. ʇʈʆɻʅʆɿ ʂʀʄɹɽʈʃʀʊʆɺʓʍ ʇʆʃɽʁ ɺ ɹɸʉʉɽʁʅɸʍ ʈɽʂ ʄʋʅʆ-

ʄɸʈʍʀʅʉʂʆɻʆ ʄɽɾɼʋʈɽʏʔʗ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʀʄʂ ʧʨʷʤʦʛʦ ʩʥʦʩʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʨʦʟʠʠ ʢʠʤʙʝʨʣʠʪʦʚ ʚ ʩʚʷʟʠ ʩʦ ʩʣʘʙʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝʣʴʝʬʘ. 

ɹʘʩʩʝʡʥʳ ʨʝʢ ʍʘʥʥʷ ʠ ʊʶʥʛ ʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʷʤʠ ʧʦʥʠʞʝʥʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2012]. 

ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʦʨʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʘʣʤʘʟʦʚ ʥʝʣʴʟʷ ʩʚʷʟʳʚʘʪʴ ʩ ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʀʄʂ ʧʨʷʤʦʛʦ 

ʩʥʦʩʘ, ʵʪʫ ʟʘʜʘʯʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʰʘʪʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʟʤʫ ʀʄʂ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʯʘʩʪʠʯʥʦ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʪʘʪʴʝ [ʉʘʤʜʘʥʦʚ ʠ ʜʨ., 

2016]. 

ɺ ʢʠʤʙʝʨʣʠʪʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʤʝʩʴ ʛʨʘʥʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ. ʇʨʠ 

ʙʣʠʟʦʩʪʠ ʥʘʙʦʨʦʚ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʢʠʤʙʝʨʣʠʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʛʨʘʥʘʪʦʚ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʦʨʝʦʣʘʭ ʨʘʩʩʝʷʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚ 

ʜʣʷ ʠʭ ʧʨʦʛʥʦʟʘ. ʇʨʦʛʥʦʟ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʪʝʣ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʰʝʥʠʠ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: 1 ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʨʝʦʣʘ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʪ.ʝ. 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʨʘʥʘʪʦʚ) 

ʢʦʥʢʨʝʪʥʦʤʫ ʢʠʤʙʝʨʣʠʪʦʚʦʤʫ ʪʝʣʫ (ʪʝʣʘʤ, ʢʠʤʙʝʨʣʠʪʦʚʦʤʫ ʧʦʣʶ); 2 ï 

ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʧʣʦʱʘʜʠ ʠʩʢʦʤʦʛʦ ʦʙʲʝʢʪʘ [ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ., 2010]. ʈʝʰʝʥʠʝ 

ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʵʪʦʛʦ ʩʣʫʞʠʪ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʜʣʷ 

ʮʝʣʝʡ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʅ.ɺ. ʉʦʙʦʣʝʚʳʤ [ʉʦʙʦʣʝʚ ʠ ʜʨ., 1969]. 

ɼʦ ʩʠʭ ʧʦʨ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʩʪʘʝʪʩʷ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʦʩʪʘʚʦʚ ʛʨʘʥʘʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ ʅ.ɺ. ʉʦʙʦʣʝʚʘ [ʉʦʙʦʣʝʚ ʠ ʜʨ., 1969], ʥʘ ʢʦʪʦʨʫʶ 
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ʈʠʩ. 3-1. ɺʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʡ 

Ca\(Ca+Mg+Fe) ï TiO2 ʤʘʩ.% ʜʣʷ 

ʵʢʣʦʛʠʪʦʚʳʭ ʠ ʤʝʛʘʢʨʠʩʪʦʚʳʭ 

ʛʨʘʥʘʪʦʚ; Cr2O3 ʤʘʩ.% ï TiO2 ʤʘʩ.% 

ʜʣʷ ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʠ ʧʝʨʠʜʦʪʠʪʦʚʳʭ 

ʛʨʘʥʘʪʦʚ [Schulze, 2003] 

ʚʳʥʦʩʷʪʩʷ ʪʦʯʢʠ ʩʦʩʪʘʚʦʚ ʧʠʨʦʧʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ CaO-Cr2O3. ʕʪʦʪ ʤʝʪʦʜ ʚʝʩʴʤʘ 

ʠʥʬʦʨʤʘʪʠʚʝʥ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʙʫʜʫʱʝʤ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʜʣʷ ʛʨʘʥʘʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʦʢʠʩʣʘ, ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʣʴʥʳʝ 

ʬʘʢʪʠʯʝʩʢʠ ʦʧʫʩʢʘʶʪʩʷ ʧʨʠ ʤʘʩʩʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʘʥʘʣʠʟʦʚ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ 

ʧʨʦʛʥʦʟʥʳʭ ʧʦʩʪʨʦʝʥʠʷʭ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʛʨʘʥʘʪʦʚ ʧʨʠ ʧʨʦʛʥʦʟʥʳʭ 

ʧʦʩʪʨʦʝʥʠʷʭ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʫʪʝʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʨʘʥʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʘʥʘʣʠʟʦʚ ʛʨʘʥʘʪʦʚ, ʠ ʠʟʫʯʝʥʠʝ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʰʣʠʭʦʚʳʭ ʧʨʦʙʘʭ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʢʘ ʥʝ ʧʨʠʤʝʥʷʣʩʷ ʠ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʚʳʡ ʦʧʳʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

3.1 ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʨʘʥʘʪʦʚ 

ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʛʝʥʝʟʠʩʘ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʧʦ ʩʦʩʪʘʚʫ ʛʨʘʥʘʪʦʚ 

ʫʯʠʪʳʚʘʝʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʪʦʣʴʢʦ ʤʘʥʪʠʡʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ 

ʥʘ ʨʷʜʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʥʝʝ ʤʝʪʦʜʠʢ [ʉʦʙʦʣʝʚ, 1964; Dawson & Stephens, 1975; 

Schulze, 1997; Schulze, 2003; ʊʳʯʢʦʚ ʠ ʜʨ., 2008]. ɻʨʘʥʘʪʳ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʠʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ: ʵʢʣʦʛʠʪʦʚ, ʤʝʛʘʢʨʠʩʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʠ ʧʝʨʠʜʦʪʠʪʦʚ (ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ [Schulze, 2003] c ʜʦʧʦʣʥʝʥʠʷʤʠ 

ʘʚʪʦʨʘ). ʉʦʛʣʘʩʥʦ D.J. Schulze [Schulze, 2003] ʤʝʛʘʢʨʠʩʪʦʚʳʝ ʛʨʘʥʘʪʳ ʦʪʜʝʣʷʶʪʩʷ 

ʦʪ ʧʝʨʠʜʦʪʠʪʦʚʳʭ ʠ ʦʪ ʵʢʣʦʛʠʪʦʚʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ TiO2 ʤʘʩ. % (ʨʠʩ. 3-1). 
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ʇʦʩʢʦʣʴʢʫ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʥʝʧʦʣʥʳʭ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʘʥʘʣʠʟʦʚ 

ʛʨʘʥʘʪʦʚ, ʙʳʣ ʥʘʡʜʝʥ ʜʨʫʛʦʡ ʧʦʜʭʦʜ ʨʘʟʜʝʣʝʥʠʷ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ TiO2 ʤʘʩ. %.  

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʘʥʘʣʠʟʦʚ ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ 

[Schulze, 1997] ʠ ʧʝʨʠʜʦʪʠʪʦʚʳʭ ʛʨʘʥʘʪʦʚ (ʠʟ ʘʨʭʠʚʘ ʣʘʙ. ˉ 451 ʀɻʄ ʉʆ ʈɸʅ) 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʛʘʢʨʠʩʪʦʚʳʝ ʛʨʘʥʘʪʳ ʩʦʜʝʨʞʘʪ FeO > 8,3 ʤʘʩ. %. ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ CaO ʦʪ 4,2 ʜʦ 5,2 ʤʘʩ. % (ʨʠʩ. 3-2 ʘ) ʠ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ Cr2O3 ʦʪ 1 ʜʦ 

2,5 ʤʘʩ. % (ʨʠʩ. 3-2 ʙ). ɼʘʥʥʳʝ ʛʨʘʥʠʮʳ ʷʚʣʷʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʤʠ. ʆʥʠ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʠʤʝʥʴʰʠʡ 

ʧʨʦʮʝʥʪ çʩʤʝʰʝʥʠʷè ʟʥʘʯʝʥʠʡ ʪʦʯʝʢ ʥʘ ʛʨʘʬʠʢʝ ʠʟ ʨʘʟʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ.  

 

ʈʠʩ. 3-2. ɺʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʡ Caʆ ï FeO ʤʘʩ. % (ʘ) ʠ Cr2O3 ï FeO ʤʘʩ. % (ʙ) ʜʣʷ 

ʧʝʨʠʜʦʪʠʪʦʚʳʭ ʠ ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ (ʧʦ [Schulze, 1997] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ) 

ʙ 

ʘ 

ʙ 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʤʝʛʘʢʨʠʩʪʦʚʳʤʠ ʠ 

ʧʝʨʠʜʦʪʠʪʦʚʳʤʠ ʛʨʘʥʘʪʘʤʠ ʧʦ FeO. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚʠʟʫʘʣʴʥʦ ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʩʢʦʧʣʝʥʠʡ ʦʮʝʥʠʪʴ ʧʨʠʤʝʨʥʫʶ ʛʨʘʥʠʮʫ, ʘ ʪʦʯʥʝʝ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʛʜʝ ʵʪʘ 

ʛʨʘʥʠʮʘ ʥʘʭʦʜʠʪʩʷ. ʇʦ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩʫʥʢʝ 3-2 (ʘ) ʵʪʘ ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 8 

+\- 1. ʊ.ʝ. ʧʨʠ ʟʥʘʯʝʥʠʠ FeO > 8 ʵʪʦ ʙʫʜʫʪ ʤʝʛʘʢʨʠʩʪʦʚʳʝ ʛʨʘʥʘʪʳ, ʘ ʧʨʠ FeO < 8 ï 

ʧʝʨʠʜʦʪʠʪʦʚʳʝ. ʅʦ ʥʘ ʛʨʘʬʠʢʝ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ 

ʤʝʛʘʢʨʠʩʪʦʚʳʤ ʛʨʘʥʘʪʘʤ ʧʨʠ FeO <8 ʠ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʧʝʨʠʜʦʪʠʪʦʚʳʤ 

ʛʨʘʥʘʪʘʤ ʧʨʠ FeO>8. ɿʘʪʝʤ ʙʝʨʝʪʩʷ ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʛʨʘʥʠʮʳ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 7) 

ʠ ʩʯʠʪʘʝʪʩʷ ʧʨʦʮʝʥʪ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʤʝʛʘʢʨʠʩʪʦʚʳʤ ʛʨʘʥʘʪʘʤ,  ʥʘʭʦʜʷʱʠʭʩʷ 

ʥʠʞʝ ʵʪʦʡ ʛʨʘʥʠʮʳ ʠ ʧʨʦʮʝʥʪ ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʧʝʨʠʜʦʪʠʪʦʚʳʤ ʛʨʘʥʘʪʘʤ ʚʳʰʝ 

ʵʪʦʡ ʛʨʘʥʠʮʳ. ʇʦʩʣʝ ʯʝʛʦ ʟʥʘʯʝʥʠʷ ʩʫʤʤʠʨʫʶʪʩʷ. ʇʦʣʫʯʝʥʥʦʝ ʯʠʩʣʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʥʪʦʤ çʯʫʞʠʭè ʪʦʯʝʢ ʩʦʩʪʘʚʦʚ ʛʨʘʥʘʪʦʚ, ʪ.ʝ. ʪʦʯʝʢ ʩʦʩʪʘʚʦʚ ʛʨʘʥʘʪʦʚ 

ʚʳʧʘʚʰʠʭ ʠʟ ʧʦʣʷ ʩʦʩʪʘʚʘ ʩʚʦʝʛʦ ʨʝʘʣʴʥʦʛʦ ʧʘʨʘʛʝʥʝʟʠʩʘ. ɼʘʣʝʝ ʦʧʝʨʘʮʠʷ 

ʧʦʚʪʦʨʷʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʰʘʛʦʤ (ʥʘʤʠ ʚʳʙʨʘʥ ʰʘʛ 0,2). ɿʥʘʯʝʥʠʝ ʠʪʦʛʦʚʦʡ 

ʛʨʘʥʠʮ r ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʠʞʘʡʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʧʨʦʮʝʥʪʘʤʠ çʯʫʞʠʭ ʪʦʯʝʢè. ɺ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʥʘʰʘ 

ʛʨʘʥʠʮʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 8,2 (28,31 % çʯʫʞʠʭè ʪʦʯʝʢ) ʠ 8,4 (27,98 % çʯʫʞʠʭ 

ʪʦʯʝʢè). ʆʜʥʘʢʦ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʰʘʛ ʜʦ 0,1, ʪ.ʝ. ʧʨʦʚʝʨʠʪʴ ʟʥʘʯʝʥʠʝ ʛʨʘʥʠʮʳ 8,3. ʇʨʠ 

ʪʘʢʦʤ ʟʥʘʯʝʥʠʠ ʛʨʘʥʠʮʳ çʯʫʞʠʭè ʪʦʯʝʢ ʙʫʜʝʪ 27,96 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʦʡ 

ʛʨʘʥʠʮʝʡ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʝʥʠʝ 8,3.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʝʚʳʝ ʛʨʘʥʠʮʳ ʧʦ CaO ʠ Cr2O3 ʜʣʷ ʤʝʛʘʢʨʠʩʪʦʚʳʭ 

ʛʨʘʥʘʪʦʚ, ʪ.ʝ. 4,2 ʤʘʩ. % ʠ 1 ʤʘʩ. % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʦʩʣʝʜʥʠʤ 

ʪʦʯʢʘʤ ʩʦʩʪʘʚʦʚ ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ, ʪ.ʢ. ʩʦ ʩʪʦʨʦʥʳ ʣʝʚʳʭ ʛʨʘʥʠʮ ʧʦʯʪʠ 

ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʩʤʝʰʝʥʠʷ ʩ ʧʝʨʠʜʦʪʠʪʦʚʳʤʠ ʛʨʘʥʘʪʘʤʠ. ʇʨʘʚʳʝ ʛʨʘʥʠʮʳ 

ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ çʯʫʞʠʭè ʪʦʯʝʢ. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʥʠʮ ʩʦʩʪʘʚʦʚ ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʘʭ Caʆ ï FeO 

ʤʘʩ. % ʠ Cr2O3 ï FeO ʤʘʩ. %, ʙʳʣʦ ʧʦʩʯʠʪʘʥʦ, ʯʪʦ ʚ ʫʢʘʟʘʥʥʦʝ çʦʢʥʦè ʧʦʧʘʜʘʝʪ 

ʤʝʥʴʰʝ 6 % ʧʝʨʠʜʦʪʠʪʦʚʳʭ ʛʨʘʥʘʪʦʚ. ɺ ʧʦʣʝ ʧʝʨʠʜʦʪʠʪʦʚʳʭ ʛʨʘʥʘʪʦʚ 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʢʦʣʦ 20 % ʤʝʛʘʢʨʠʩʪʦʚʳʭ. 
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ʅʠʞʝ ʧʨʠʚʦʜʪ̫ʩʷ ʛʨʘʬʠʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʩ ʧʨʦʮʝʥʪʦʤ 

çʯʫʞʠʭè ʪʦʯʝʢ (ʨʠʩ. 3-3).  

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʘʨʠʘʮʠʡ ʩʦʜʝʨʞʘʥʠʡ CaO ʤʘʩ. % ï MgO ʤʘʩ. % 

ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ [Schulze, 1997] ʠ ʵʢʣʦʛʠʪʦʚʳʭ ʛʨʘʥʘʪʦʚ (ʠʟ ʘʨʭʠʚʘ ʣʘʙ. ˉ 

451 ʀɻʄ ʉʆ ʈɸʅ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ MgO ʚ ʤʝʛʘʢʨʠʩʪʦʚʳʭ 

ʛʨʘʥʘʪʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 16,9 ʤʘʩ. % ʜʦ 20,7 ʤʘʩ. % ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ CaO 4,2 ï 5,7 

ʤʘʩ. % (ʨʠʩ. 3-4). ʕʪʠ ʛʨʘʥʠʮʳ ʧʨʦʚʝʜʝʥʳ ʚʠʟʫʘʣʴʥʦ ʧʦ ʧʣʦʪʥʦʩʪʠ ʩʢʦʧʣʝʥʠʡ 

ʪʦʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʤʝʛʘʢʨʠʩʪʦʚʳʤ ʛʨʘʥʘʪʘʤ, ʣʦʞʘʱʠʭʩʷ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʫʟʢʠʡ 

ʜʠʘʧʘʟʦʥ ʚʘʨʠʘʮʠʡ ʩʦʩʪʘʚʦʚ ʚ ʦʩʷʭ CaO ʤʘʩ. % ï MgO ʤʘʩ. %. ɺ ʫʢʘʟʘʥʥʳʡ 

ʜʠʘʧʘʟʦʥ ʚʘʨʠʘʮʠʡ ʩʦʩʪʘʚʦʚ ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ ʧʦʧʘʜʘʝʪ ʤʝʥʴʰʝ 3 % 

ʵʢʣʦʛʠʪʦʚʳʭ ʛʨʘʥʘʪʦʚ. ɿʘ ʧʨʝʜʝʣʳ ʚʳʜʝʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ï ʧʦʧʘʜʝʪ ʦʢʦʣʦ 13% 

ʤʝʛʘʢʨʠʩʪʦʚʳʭ ʛʨʘʥʘʪʦʚ. 

 

 

 

ʈʠʩ. 3-3. ɻʨʘʬʠʢ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʮʝʥʪʦʚ çʯʫʞʠʭè ʪʦʯʝʢ ʠ ʠʩʢʦʤʦʡ 

ʛʨʘʥʠʮʳ (ʤʝʞʜʫ ʤʝʛʘʢʨʠʩʪʦʚʳʤʠ ʠ 

ʧʝʨʠʜʦʪʠʪʦʚʳʤʠ ʛʨʘʥʘʪʘʤʠ): ʘ ï ʧʦ 

FeO; ʙ ï ʧʦ CaO (ʧʨʘʚʘʷ ʛʨʘʥʠʮʘ); ʚ ï 

ʧʦ Cr2O3 (ʧʨʘʚʘʷ ʛʨʘʥʠʮʘ) 

ʘ ʙ 

ʚ 
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ʈʠʩ. 3-4. ɺʘʨʠʘʮʠʠ ʩʦʜʝʨʞʘʥʠʡ Caʆ ï MgO ʤʘʩ. % ʜʣʷ ʵʢʣʦʛʠʪʦʚʳʭ ʠ ʤʝʛʘʢʨʠʩʪʦʚʳʭ 

ʛʨʘʥʘʪʦʚ ʠʟ ʢʠʤʙʝʨʣʠʪʦʚ (ʧʦ [Schulze, 1997] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ) 

ʉʨʝʜʠ ʧʝʨʠʜʦʪʠʪʦʚ ʚʳʜʝʣʷʶʪʩʷ ʛʨʫʧʧʳ ʛʨʘʥʘʪʦʚ ʠʟ ʣʝʨʮʦʣʠʪʦʚ, ʛʘʨʮʙʫʨʛʠʪ-

ʜʫʥʠʪʦʚ ʛʨʘʬʠʪʦʚʦʡ ʬʘʮʠʠ ʛʣʫʙʠʥʥʦʩʪʠ ʠ ʛʘʨʮʙʫʨʛʠʪ-ʜʫʥʠʪʦʚ ʘʣʤʘʟʥʦʡ ʬʘʮʠʠ 

ʛʣʫʙʠʥʥʦʩʪʠ (ʧʦ ʤʝʪʦʜʠʢʝ [Pokhilenko, Sobolev, 1995; Gr¿tter et al., 2006]) (ʨʠʩ. 3-

5). ʃʝʨʮʦʣʠʪʦʚʳʝ ʛʨʘʥʘʪʳ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʠʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʘʣʦʛʣʫʙʠʥʥʳʭ ʠ 

ʛʣʫʙʠʥʥʳʭ ʛʨʘʥʘʪʦʚʳʭ ʣʝʨʮʦʣʠʪʦʚ (ʧʦ ʤʝʪʦʜʠʢʝ [ʊʳʯʢʦʚ ʠ ʜʨ., 2008]). ɻʨʘʥʘʪʳ 

ʚʝʨʣʠʪʦʚʦʛʦ ʧʘʨʘʛʝʥʝʟʠʩʘ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʣʦʱʘʜʷʭ ʢʨʘʡʥʝ ʨʝʜʢʦ ʠ 

ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʈʠʩ. 3-5. ʉʦʩʪʘʚ ʧʠʨʦʧʦʚ, 

ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʭʨʦʤʠʪʦʤ ʠ 

ʵʥʩʪʘʪʠʪʦʤ ʠʟ ʢʩʝʥʦʣʠʪʦʚ ʘʣʤʘʟʦ-

ʩʦʜʝʨʞʘʱʠʭ (ʯʝʨʥʳʝ ʢʚʘʜʨʘʪʳ) ʠ 

ʛʨʘʬʠʪ-ʩʦʜʝʨʞʘʱʠʭ (ʟʚʝʟʜʦʯʢʠ) 

ʧʝʨʠʜʦʪʠʪʦʚ. ʋʟʢʦʝ ʧʦʣʝ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʰʪʨʠʭʦʚʢʦʡ ʦʪʜʝʣʷʝʪ ʦʙʣʘʩʪʴ ʧʠʨʦʧʦʚ, 

ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ ʩ ʘʣʤʘʟʦʤ [Pokhilenko, 

Sobolev, 1995] 
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ʂʦʨʦʚʳʝ ʛʨʘʥʘʪʳ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʦʤ 

ʠ ʧʦʩʪʫʧʘʶʪ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʦʩʘʜʢʠ ʠʟ ʵʨʦʜʠʨʫʝʤʳʭ ʚʳʩʪʫʧʦʚ 

ʛʨʘʥʘʪʩʦʜʝʨʞʘʱʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ ʜʦʢʝʤʙʨʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʥʝʢʦʪʦʨʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʦʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʢʠʤʙʝʨʣʠʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʢʩʝʥʦʛʝʥʥʦʡ 

ʧʨʠʤʝʩʠ ʠ ʧʦʩʪʫʧʘʪʴ ʠʟ ʥʠʭ ʚ ʦʨʝʦʣʳ. ʕʪʠ ʛʨʘʥʘʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʜʘʣʷʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʢ ʘʥʘʣʠʟʫ. ʅʦ ʯʘʩʪʴ ʠʟ ʥʠʭ ʤʦʞʝʪ ʦʩʪʘʪʴʩʷ. ʇʦʵʪʦʤʫ 

ʢʦʨʦʚʳʝ ʛʨʘʥʘʪʳ ʚ ʨʘʙʦʪʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ.  

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʦʚ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʩʚʝʜʝʥʳ ʚ 

ʦʜʥʫ ʦʙʱʫʶ ʩʭʝʤʫ ʨʘʟʜʝʣʝʥʠʷ ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʦʚʳʭ ʛʨʘʥʘʪʦʚ ʥʘ 

ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʧʦ ʩʦʩʪʘʚʫ (ʨʠʩ. 3-6). ʅʘ ʩʭʝʤʝ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʭ 

ʫʢʘʟʘʥʳ ʦʢʩʠʜʳ ʠ ʠʭ ʟʥʘʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʧʨʝʜʝʣʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ 

ʟʥʘʯʝʥʠʷ ʦʢʩʠʜʘ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ ʧʦ ʩʪʨʝʣʢʝ ʩʧʨʘʚʘ 

ʦʪ ʟʥʘʯʝʥʠʷ, ʝʩʣʠ ʤʝʥʴʰʝ ï ʩʣʝʚʘ. ɽʩʣʠ ʫʢʘʟʘʥʘ ʧʘʨʘ ʟʥʘʯʝʥʠʡ ʦʢʩʠʜʘ, ʘ 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʧʦʧʘʜʘʝʪ ʤʝʞʜʫ ʥʠʤʠ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʧʦ ʩʪʨʝʣʢʝ 

ʤʝʞʜʫ ʥʠʤʠ. ʇʦ ʵʪʦʡ ʩʭʝʤʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʢʘʞʜʦʝ ʟʝʨʥʦ ʛʨʘʥʘʪʘ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ çɻʨʘʥʘʪʳ ʄʫʥʦ-ʄʘʨʭʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷè. 

ʅʠʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʨʝʭ ʟʝʨʝʥ 

ʛʨʘʥʘʪʘ. ɺ ʪʘʙʣʠʮʝ 3-5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʧʦʣʥʳʝ ʘʥʘʣʠʟʳ ʛʨʘʥʘʪʘ (4 ʵʣʝʤʝʥʪʘ). ʅʘ 

ʨʠʩʫʥʢʘʭ 3-7, 3-8, 3-9 ʢʨʘʩʥʳʤʠ ʩʪʨʝʣʦʯʢʘʤʠ ʦʪʤʝʯʝʥʳ ʧʦʰʘʛʦʚʳʝ ʧʫʪʠ 

ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʘʨʘʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʛʨʘʥʘʪʦʚ ʧʦ ʩʦʩʪʘʚʫ. 
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ʈʠʩ. 3-6. ʉʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʧʠʨʦʧ-ʘʣʤɹʘʥʜʠʥʦʚʳʭ ʛʨʘʥʘʪʦʚ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʧʦ 

ʩʦʩʪʘʚʫ [ʧʦ ʉʦʙʦʣʝʚ, 1964; ʉʦʙʦʣʝʚ ʠ ʜʨ., 1969; ʉʦʙʦʣʝʚ, 1971; Dawson&Stephens, 1975; 

Pokhilenko, Sobolev, 1995; Schulze, 1997; Schulze, 2003; Gr¿tter et al., 2006; ʊʳʯʢʦʚ ʠ ʜʨ., 2008] 

 

 

ɸʥʘʣʠʟʳ Cr2O3 MgO CaO FeO 

1 13,02 20,55 4,88 6,84 

2 0,16 20,32 5,13 9,17 

3 1,68 21,82 4,34 7,63 

   

ʊʘʙʣ. 3-1. ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʟʦʥʜʦʚʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʭ ʟʝʨʝʥ ʛʨʘʥʘʪʦʚ 
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ʈʠʩ. 3-7. ʉʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʘʨʘʛʝʥʝʟʠʩʳ ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʛʨʘʥʘʪʘ ˉ 1 ʠʟ ʪʘʙʣ. 3-1 

ʈʠʩ. 3-8. ʉʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʘʨʘʛʝʥʝʟʠʩʳ ʧʠʨʦʧ-ʘʣʴʤʘʥʜʠʥʦʚʦʛʦ ʛʨʘʥʘʪʘ ˉ 2 ʠʟ ʪʘʙʣ. 3-1 


