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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʡ ʚ ʧʨʝʜʝʣʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʤʘʣʦ ʨʘʙʦʪ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʩʪʨʦʝʥʠʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ 

(ʂʆɼ) ʩ ʧʦʟʠʮʠʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʠʩʩʣʝʜʫʝʪ ʚʦʧʨʦʩʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤʠ 

ʦʨʫʜʝʥʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʳ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʤʘʛʤʘʪʠʟʤʘ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚ 

ʨʘʙʦʪʝ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ (ɹʂɻ), ʘ ʪʘʢʞʝ ʧʨʝʜʜʫʛʦʚʦʛʦ ʠ 

ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʦʚ. ʀʟʫʯʝʥʠʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʂʆɼ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʦʥʘʭ ʩʫʙʜʫʢʮʠʠ. 

ɹʘʟʠʨʫʷʩʴ ʥʘ ʧʨʠʥʮʠʧʝ ʘʢʪʫʘʣʠʟʤʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʨʝʚʥʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʷʚʣʷʚʰʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʖʞʥʳʭ 

ʂʫʨʠʣ, ʚʳʷʚʣʝʥʠʝ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʵʪʘʧʦʚ ʨʫʜʦʛʝʥʝʟʘ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʨʦʣʴ ʧʨʠ ʧʨʦʛʥʦʟʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʕʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʨʝʛʠʦʥʘ, ʩʨʝʜʠ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʝʥʠʷ ʥʘ ʚʫʣʢʘʥʝ ʂʫʜʨʷʚʳʡ (ʦ. ʀʪʫʨʫʧ), ʘ ʪʘʢʞʝ ʨʷʜ ʦʙʲʝʢʪʦʚ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʇʨʘʩʦʣʦʚʩʢʦʝ ʟʦʣʦʪʦʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʦ. ʂʫʥʘʰʠʨ).  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʛʤʘʪʠʟʤʘ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ 

ʦʩʪʨʦʚʦʚ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʘʚʪʦʨʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʖ.ʉ. ɾʝʣʫʙʦʚʩʢʠʡ (ɻɻʂ-1000/1), ɺ.ɽ. ɹʝʚʟ, 

ʊ.ʇ.  ʂʦʨʦʣʝʚʘ (ɻɻʂ-200/1), ɺ.ʂ. ʈʦʪʤʘʥ (ɻɻʂ-1000/2), ʇ.ʖ. ʂʦʚʪʫʥʦʚʠʯ (ɻɻʂ-200/2) ʠ ʜʨ. 

ʄʦʜʝʣʠ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʚʥʳʭ ʩʠʩʪʝʤ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ʚʳʜʘʶʱʠʭʩʷ 

ʛʝʦʣʦʛʦʚ-ʪʝʢʪʦʥʠʩʪʦʚ ɻ.ʄ. ɺʣʘʩʦʚʘ (1978, 1986, 1992), ʖ.ɸ. ʂʦʩʳʛʠʥʘ (1976, 1984, 1985) ʠ ʃ.ʀ. 

ʂʨʘʩʥʦʛʦ (1973, 1978). ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʙʱʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʢ ʂʆɼ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ʂ.ʌ. ʉʝʨʛʝʝʚʘ (1976, 1980, 1987). ʆʩʦʙʝʥʥʦʩʪʷʤ ʵʚʦʣʶʮʠʠ 

ʤʘʛʤʘʪʠʟʤʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ɻ.ʉ. ɻʦʨʰʢʦʚʘ (1958, 1967), ɹ.ʅ. ʇʠʩʢʫʥʦʚʘ 

(1975), ɺ.ʄ. ɼʫʥʠʯʝʚʘ (1974, 1983), ɸ.ɺ. ʈʳʙʠʥʘ (1994, 1997), ʖ.ɸ. ʠ ɸ.ʖ. ʄʘʨʪʳʥʦʚʳʭ (ʚ ʢʦʥʮʝ 

XX ï ʥʘʯʘʣʝ XXI ʚʝʢʦʚ). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʠ 

ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʨʝʛʠʦʥʘ ʟʘʥʠʤʘʣʠʩʴ ɻ.ʇ. ɸʚʜʝʡʢʦ, ʊ.ʂ. ɿʣʦʙʠʥ ʠ ʅ.ʃ. ɼʦʙʨʝʮʦʚ.  
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ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ ʫʩʪʦʷʚʰʝʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʭ ʢʠʥʝʤʘʪʠʢʝ, ʚʦʟʨʘʩʪʝ ʠ ʛʝʥʝʟʠʩʝ. ʕʪʦ ʬʘʢʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ, ʥʦ 

ʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ, ʧʨʦʛʥʦʟʘ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʅʝʷʩʥʳʤʠ ʦʩʪʘʶʪʩʷ 

ʜʝʪʘʣʠ ʵʚʦʣʶʮʠʠ ʤʘʛʤʘʪʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ, ʨʦʣʴ ʟʘʜʫʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʚʠʪʠʠ 

ʂʆɼ, ʧʨʠʨʦʜʘ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʟʦʥʘʣʴʥʦʩʪʝʡ ʶʞʥʦʛʦ ʟʚʝʥʘ ɹʂɻ. 

ʎʝʣʴ ʨʘʙʦʪʳ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʶʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ 

ʛʨʷʜʳ (ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ) ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʚʷʟʠ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʨʫʜʥʳʭ ʬʦʨʤʘʮʠʡ ʚ ʭʦʜʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʖʞʥʳʭ 

ʂʫʨʠʣ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʋʪʦʯʥʠʪʴ ʤʝʪʦʜʠʢʫ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ); 

2. ʋʪʦʯʥʠʪʴ ʩʭʝʤʫ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ, ʦʙʦʩʥʦʚʘʪʴ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʤʦʨʬʦʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʪʠʧ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ 

ʟʘʣʦʞʝʥʠʷ; 

3. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ, ʦʙʦʩʥʦʚʘʪʴ ʠʭ ʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʚʦʟʨʘʩʪ; 

4. ʆʙʦʩʥʦʚʘʪʴ ʵʪʘʧʳ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʩʪʘʜʠʠ ʤʘʛʤʘʪʠʟʤʘ ʦʩʪʨʦʚʦʚ 

ʖʞʥʳʭ ʂʫʨʠʣ; 

5. ʀʟʫʯʠʪʴ ʩʚʷʟʴ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʖʞʥʳʭ ʂʫʨʠʣ ʚ ʭʦʜʝ ʠʭ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʛʠʦʥʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʤʘʩʰʪʘʙʘ, 

ʤʦʨʬʦʣʦʛʠʠ, ʚʨʝʤʝʥʠ ʠ ʦʙʩʪʘʥʦʚʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ;  

2. ɺʳʜʝʣʝʥʳ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʪʨʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʦʙʦʩʥʦʚʘʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʤʦʨʬʦʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʪʠʧ. ʆʪʤʝʯʝʥ ʨʷʜ ʨʘʥʝʝ ʥʝ 

ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ. ʂʫʥʘʰʠʨ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦ. ʀʪʫʨʫʧ; 

3. ʆʙʦʩʥʦʚʘʥʘ ʤʦʜʝʣʴ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʩʪʘʜʠʠ ʤʘʛʤʘʪʠʟʤʘ/ʚʫʣʢʘʥʠʟʤʘ, ʫʪʦʯʥʝʥʳ ʠʭ 
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ʚʝʱʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʨʘʩʪʥʳʝ ʜʠʘʧʘʟʦʥʳ; 

4. ʋʪʦʯʥʝʥ r ʤʦʱʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʣʘʛʘʶʱʠʭ 

ʦʩʪʨʦʚʥʫʶ ʩʫʰʫ, ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʙʫʨʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʭ 

ʩʢʚʘʞʠʥ ʥʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ; 

5. ɺʳʷʚʣʝʥʘ ʩʚʟ̫ʴ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ 

ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʥʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʚ ʭʦʜʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʪʨʝʪʴʝʛʦ ʠʟʜʘʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 

1:1 000 000 ʧʦ ʣʠʩʪʘʤ K-55, L-55 ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝʥʳ ʧʨʠ ʢʘʨʪʠʨʦʚʘʥʠʠ ʩʤʝʞʥʳʭ ʣʠʩʪʦʚ; 

2. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʜʨʫʛʠʭ ʦʩʪʨʦʚʦʚ ʂʫʨʠʣʴʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʩʠʩʪʝʤ; 

3. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʩʚʷʟʴ ʨʘʟʤʝʱʝʥʠʷ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʩ ʚʳʜʝʣʝʥʥʳʤʠ 

ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʪʝʣ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʛʥʦʟʘ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ 

ʨʝʛʠʦʥʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʪʦʙʨʘʥ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʭ 

ʘʚʪʦʨʦʤ ʚ 2019 ʠ 2020 ʛʛ. ʚ ʩʦʩʪʘʚʝ ʂʫʨʠʣʴʩʢʦʛʦ ʦʪʨʷʜʘ ʌɻɹʋ çɺʉɽɻɽʀè. ɸʚʪʦʨʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ, ʢʘʨʪʳ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʦʯʘʛʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪ.ʯ. ʧʝʨʚʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʤ, ʧʦʠʩʢʦʚʦ-

ʦʮʝʥʦʯʥʳʤ ʠ ʨʘʟʚʝʜʦʯʥʳʤ ʨʘʙʦʪʘʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ 

ʂʫʨʠʣ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʟʥʦʪʠʧʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ɼɼɿ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʛʤʘʪʠʟʤʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʎʃ ʌɻɹʋ çɺʉɽɻɽʀè (85 ʧʨʦʙ ʤʝʪʦʜʦʤ ʈʉʌɸ ʠ 33 

ʧʨʦʙʳ ʤʝʪʦʜʦʤ ICP-MS), ʘ ʪʘʢʞʝ ʩʦʙʩʪʚʝʥʥʳʝ ʦʧʠʩʘʥʠʷ ʰʣʠʬʦʚ (85 ʰʪ.) ʠ ʘʥʰʣʠʬʦʚ (10 ʰʪ.). 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʚʢʣʶʯʘʝʪ ʪʨʠ ʩʠʩʪʝʤʳ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ: 1) ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʣʦʤʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩʜʚʠʛʦ-ʩʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, 
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ʧʨʦʷʚʣʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ, ʧʨʝʜʜʫʛʦʚʦʛʦ ʠ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʦʙʱʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʪʝʨʨʠʪʦʨʠʠ (3-N1) ʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʦʮʝʩʩʘʤʠ ʥʘʜ 

ʩʫʙʜʫʮʠʨʫʶʱʝʡ ʧʣʠʪʦʡ; 2) ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʣʦʤʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʙʨʦʩʦ-

ʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, ʦʙʫʩʣʦʚʠʚʰʠʝ ʢʣʘʚʠʰʥʦʝ ʩʪʨʦʝʥʠʝ ʦʩʪʨʦʚʦʚ (N1-2); 3) ʨʘʜʠʘʣʴʥʦ-

ʢʦʣʴʮʝʚʳʝ ʜʠʩʣʦʢʘʮʠʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ (N-Q); 

2. ʊʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʧʨʦʭʦʜʠʣʘ ʚ ʪʨʠ ʵʪʘʧʘ: 

1) ʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʩʫʙʜʫʢʮʠʠ ʩ ʨʘʩʪʷʞʝʥʠʝʤ ʚ ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ, ʘʢʪʠʚʥʳʤ 

ʠʥʪʨʫʟʠʚʥʳʤ ʤʘʛʤʘʪʠʟʤʦʤ ʠ ʩ ʩʫʙʘʢʚʘʣʴʥʳʤ ʚʫʣʢʘʥʠʟʤʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ( 3-N2); 2) 

ʦʩʣʘʙʣʝʥʠʝ ʨʝʞʠʤʘ ʨʘʩʪʷʞʝʥʠʷ ʚ ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ c ʧʨʦʷʚʣʝʥʠʝʤ ʚʫʣʢʘʥʠʟʤʘ ʪʨʝʱʠʥʥʦʛʦ 

ʪʠʧʘ (N2-Q1); 3) ʧʨʦʷʚʣʝʥʠʝ ʩʫʙʘʵʨʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ʚ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʦʡ 

ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʩ ʟʘʪʫʭʘʥʠʝʤ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ ʚ ʫʩʣʦʚʠʷʭ 

ʩʞʘʪʠʷ (Q1-QH); 

3. ʈʘʟʣʦʤʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʤʝʱʝʥʠʝ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ ʧʨʘʩʦʣʦʚʩʢʦʛʦ ʠ 

ʨʳʙʘʢʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʟʣʦʤʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ ʢʘʤʫʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢ ʢʦʥʪʘʢʪʦʚʳʤ ʟʦʥʘʤ ʜʘʥʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʭ ʨʫʜ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʪʠʧʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʙʩʪʚʝʥʥʳʭ ʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ; ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʜʝʪʘʣʴʥʳʤ 

ʘʥʘʣʠʟʦʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʙʩʫʞʜʝʥʳ ʥʘ 

ʟʘʩʝʜʘʥʠʷʭ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʦʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʩʦʚʝʱʘʥʠʷʭ ʦʪʜʝʣʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʌɻɹʋ çɺʉɽɻɽʀè ʚ 2019-2024 ʛʛ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʦʞʝʥʳ ʠ ʧʦʣʫʯʠʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʥʘ 4 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ 1 ʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʚ ʘʥʘʣʠʟʝ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʖʞʥʳʭ ʂʫʨʠʣ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ ʠʟʫʯʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʝʛʠʦʥʘ. ɸʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ 

ɼɼɿ ʠ ʢʘʨʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ, ʧʦʜʛʦʪʦʚʣʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ, ʧʦ ʢʦʪʦʨʦʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʝʚ ʧʦʩʪʨʦʝʥʘ 

ʩʭʝʤʘ ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʖʞʥʳʭ ʂʫʨʠʣ. ʋʩʪʘʥʦʚʣʝʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 
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ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʩʪʨʦʚʥʦʡ ʩʫʰʠ, ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʤʝʞʜʫ 

ʵʪʘʧʘʤʠ ʤʘʛʤʘʪʠʟʤʘ/ʚʫʣʢʘʥʠʟʤʘ, ʧʦʣʦʞʝʥʠʝʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʨʘʟʤʝʱʝʥʠʝʤ 

ʧʨʦʷʚʣʝʥʠʡ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ. 

ʇʫʙʣʠʢʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 10 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ, 3 ʠʟ 

ʢʦʪʦʨʳʭ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ (çɿʘʧʠʩʢʠ ɻʦʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, 2022; Russian Journal of Earth Science, 2024). ʇʦʣʫʯʝʥʦ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʲʝʢʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʠʨʘʚʥʝʥʥʦʝ ʢ 

ʧʫʙʣʠʢʘʮʠʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʡ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ. ʉʦʜʝʨʞʠʪ 182 ʩʪʨʘʥʠʮ rʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 54 

ʨʠʩʫʥʢʘ, 8 ʪʘʙʣʠʮ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 204 ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ 7 ʧʨʠʣʦʞʝʥʠʡ ʥʘ 26 ʩʪʨʘʥʠʮʘʭ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ.ʛ.-ʤ.ʥ. ʊʘʣʦʚʠʥʦʡ ʀ.ɺ., ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ 

ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʧʦʜʜʝʨʞʢʫ, ʩʦʚʝʪʳ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʢ.ʛ.-ʤ.ʥ. ʖʨʯʝʥʢʦ ʖ.ʖ. ʟʘ ʧʦʣʝʟʥʳʝ ʟʘʤʝʯʘʥʠʷ, ʯʫʪʢʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʧʨʦʷʚʣʝʥʥʦʝ ʪʝʨʧʝʥʠʝ. ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʢ.ʛ.-

ʤ.ʥ. ɼʫʨʷʛʠʥʦʡ ɸ.ʄ., ʢ.ʛ.-ʤ.ʥ. ʑʝʢʦʣʜʠʥʫ ʈ.ɸ. ʠ ʚʩʝʤʫ ʢʦʣʣʝʢʪʠʚʫ ʢʘʬʝʜʨʳ ʠʩʪʦʨʠʯʝʩʢʦʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɿʘ ʧʦʤʦʱʴ ʚ ʦʙʣʘʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ 

ʢ.ʛ.-ʤ.ʥ. ɸʛʝʝʚʫ ɸ.ʉ. ʠ ʢ.ʪ.ʥ. ʉʝʥʯʠʥʦʡ ʅ.ʇ. ɿʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʛʝʦʭʠʤʠʠ ʠ 

ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ɼʦʣʛʦʩʝʣʝʮ ɼ.ɸ. ɸʚʪʦʨ 

ʧʨʠʟʥʘʪʝʣʝʥ ʩʦʪʨʫʜʥʠʢʘʤ ʦʪʜʝʣʘ ʈɻ ʠ ʇʀ ɼɺ ʌɻɹʋ çɺʉɽɻɽʀè, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʉʦʣʦʚʴʝʚʦʡ ʀ.ʅ., 

ɹʝʣʷʢʦʚʦʡ ɸ.ɸ. ʟʘ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ. ɸʚʪʦʨ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʝʥ ʀʥʩʪʠʪʫʪʫ ʄʠʥʝʨʘʣʦʛʠʠ 

ʌʨʘʡʙʝʨʛʩʢʦʡ ɻʦʨʥʦʡ ɸʢʘʜʝʤʠʠ (ɻʝʨʤʘʥʠʷ) ʠ ʝʛʦ ʜʠʨʝʢʪʦʨʫ ʧʨʦʬ. ʜ-ʨʫ ɻ. ʍʘʡʜʝ ʟʘ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʧʦʤʦʱʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʭʦʜʝ ʨʘʙʦʪ 

çʉʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʣʠʩʪʦʚ L-55, 

56è (ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʜʘʥʠʝ ʌɻɹʋ çɺʉɽɻɽʀè 14.01.2021 ʛ., No 049-00016-21-00, ʚʳʜʘʥʥʦʝ 

ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ). 
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ɻʃɸɺɸ 1 ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ɻɽʆʃʆɻʀʏɽʉʂʆʄ ʉʊʈʆɽʅʀʀ 

ʆʉʊʈʆɺʆɺ ʂʋʅɸʐʀʈ ʀ ʀʊʋʈʋʇ 

1.1 ʉʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʡʦʥʘ 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ ʧʦʣʫʪʦʨʘ ʚʝʢʦʚ [116]. 

ɿʥʘʢʦʚʦʡ ʨʘʙʦʪʦʡ ʢʦʥʮʘ XIX ʚʝʢʘ, ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʷʚʣʷʝʪʩʷ ʢʥʠʛʘ ʢʘʧʠʪʘʥʘ ʉʥʦʫ 

çɿʘʧʠʩʢʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚè [159], ʚ ʢʦʪʦʨʦʡ, ʧʦʤʠʤʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʝʛʠʦʥʘ, ʦʧʠʩʘʥʦ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʚʫʣʢʘʥʠʟʤ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. ɸʚʪʦʨ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʂʫʨʠʣʴʩʢʠʝ ʦʩʪʨʦʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʪʦʥʝʥʥʦʡ ʟʝʤʥʦʡ ʢʦʨʝ, ʧʨʠʯʝʤ ʥʘʠʤʝʥʝʝ 

ʤʦʱʥʳʝ ʝʝ ʫʯʘʩʪʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʤʝʩʪʘʭ ʘʢʪʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʤʥʝʥʠʶ ʢʘʧʠʪʘʥʘ, 

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʥʘ ʦʩʪʨʦʚʘʭ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʥʫʜʘʮʠʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ, 

ʧʦʵʪʦʤʫ ʢʨʫʧʥʳʝ ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ, ʥʘ ʢʦʪʦʨʳʭ ʢʘʨʪʠʨʫʶʪʩʷ ʚʳʭʦʜʳ ʜʘʥʥʳʭ ʧʦʨʦʜ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʩʘʤʳʤʠ ʜʨʝʚʥʠʤʠ ʚ ʛʨʷʜʝ. ɺ ʢʥʠʛʝ ʘʚʪʦʨ ʩʩʳʣʘʝʪʩʷ ʥʘ ʨʘʙʦʪʳ ʄʠʣʥʘ ʠ 

ʇʝʨʨʝʷ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 60-ʭ ʠ 70-ʭ ʛʛ. XIX ʚ. 

ʗʧʦʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʧʨʦʚʦʜʠʚʰʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʂʫʨʠʣʴʩʢʠʭ 

ʦʩʪʨʦʚʘʭ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʠ ʥʘ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʩʣʘʛʘʶʱʠʭ ʦʩʪʨʦʚʘ, ʘ ʪʘʢʞʝ ʥʘ ʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʨʘʙʦʪʳ 

ʗ. ʉʘʩʘ [129, 185], ʢʦʪʦʨʳʡ ʚʳʷʚʠʣ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʧʨʦʩʪʠʨʘʥʠʷ ʤʝʣʦʚʳʭ ʧʦʨʦʜ ʦ. ʐʠʢʦʪʘʥ ʠ 

ʥʘʣʠʯʠʝ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʩʣʦʞʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʵʪʦʛʦ ʦʩʪʨʦʚʘ. ʊ. ʅʝʤʦʪʦ [180, 181] 

ʫʩʪʘʥʦʚʠʣ ʘʥʪʠʢʣʠʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʦ. ʋʨʫʧ. ʕʪʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠ ʠʩʯʝʨʧʳʚʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʪʦʛʦ 

ʧʝʨʠʦʜʘ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ. ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʦʚ ʜʦ 

ʦʢʦʥʯʘʥʠʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʩʪʘʚʘʣʘʩʴ Terra Incognita.  

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 50-ʭ ʛʛ. ʢʦʣʣʝʢʪʠʚʦʤ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ.ʉ. ɾʝʣʫʙʦʚʩʢʦʛʦ 

ʧʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʭʚʘʪʠʚʰʠʝ ʪʝʨʨʠʪʦʨʠʶ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʩʪʨʦʚʦʚ ʘʨʭʠʧʝʣʘʛʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ 

ʤʘʩʰʪʘʙʘ 1:500 000 ʠ 1:1 000 000 (ʈʠʩʫʥʦʢ 1.1.1) ʵʪʦʛʦ ʨʘʡʦʥʘ [47]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʩʪʨʦʚʘ 

ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʨʦʜʘʤʠ ʪʨʝʪʠʯʥʦʡ ʩʠʩʪʝʤʳ (ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ). ʅʘ ʢʘʨʪʝ 

ʚʳʜʝʣʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʧʦʢʘʟʘʥʳ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʦʙʲʝʢʪʳ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ. 

ɺ 1964 ʛ. ʠʟʜʘʥ XXXI ʪʦʤ «ɻʝʦʣʦʛʠʠ ʉʉʉʈ» [32]. ɸʚʪʦʨʦʤ ʛʣʘʚʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʪʝʢʪʦʥʠʢʝ 

ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʩʪʘʣ ʖ.ʉ. ɾʝʣʫʙʦʚʩʢʠʡ. ɺ ʛʣʘʚʝ ʘʚʪʦʨʦʤ ʦʙʲʝʜʠʥʝʥʳ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʪʨʦʚʥʳʭ ʜʫʛʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʧʨʦʠʟʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʀʥʜʦʥʝʟʠʡʩʢʦʡ ʠ ʗʧʦʥʩʢʦʡ ʦʩʪʨʦʚʥʳʤ ʜʫʛʘʤ 

[163]. ɺ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪʘʭ ʵʚʦʣʶʮʠʷ ʦʩʪʨʦʚʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʪʝʦʨʠʠ ʛʝʦʩʠʥʢʣʠʥʘʣʝʡ.  
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ʈʠʩʫʥʦʢ 1.1.1 ï ʌʨʘʛʤʝʥʪ ʧʝʨʚʦʡ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʢʘʨʪʳ ʖʞʥʳʭ ʂʫʨʠʣ ʩ ʧʦʣʝʟʥʳʤʠ 

ʠʩʢʦʧʘʝʤʳʤʠ [47] 

ɺ ʵʪʦʤ ʞʝ ʪʦʤʝ «ɻʝʦʣʦʛʠʠ ʉʉʉʈ» ʦʜʥʠʤ ʠʟ ʩʦʩʪʘʚʠʪʝʣʝʡ ʛʣʘʚʳ ʦ ʤʘʛʤʘʪʠʟʤʝ ʂʫʨʠʣʴʩʢʠʭ 

ʦʩʪʨʦʚʦʚ ʩʪʘʣ ɻ.ʉ. ɻʦʨʰʢʦʚ. ɺ 1967 ʛ. ʧʦʩʣʝ ʙʦʣʝʝ ʯʝʤ 10 ʣʝʪ ʨʘʙʦʪʳ [45] ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ 

ʤʦʥʦʛʨʘʬʠʶ çɺʫʣʢʘʥʠʟʤ ʂʫʨʠʣʴʩʢʦʡ ʆʩʪʨʦʚʥʦʡ ʜʫʛʠè [46]. ɺ ʥʝʡ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʵʚʦʣʶʮʠʷ ʤʘʛʤʘʪʠʟʤʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʫʣʢʘʥʠʟʤʘ 

ʂʫʨʠʣ ʩ ʚʫʣʢʘʥʠʟʤʦʤ ʜʨʫʛʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ. ɸʚʪʦʨʦʤ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʱʝʣʦʯʥʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ʇʦ ʤʥʝʥʠʶ 

ɻ.ʉ. ɻʦʨʰʢʦʚʘ, ʠʟʤʝʥʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʪʠʧʘʤʠ ʚʫʣʢʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʵʚʦʣʶʮʠʠ 

ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʮʠʢʣʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʪʨʫʜʳ ʜʘʥʥʦʛʦ ʘʚʪʦʨʘ 

ʦ ʛʝʦʭʠʤʠʠ ʠ ʩʧʝʮʠʬʠʢʝ ʚʫʣʢʘʥʠʟʤʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʦʩʪʘʶʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʩʝʡʯʘʩ. 

ɺ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ 1966 ʛ., ʧʦʩʚʷʱʝʥʥʦʡ ʧʝʪʨʦʭʠʤʠʠ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʕ.ʅ. ʕʨʣʠʭ [150] ʧʨʝʜʧʦʣʘʛʘʝʪ çʙʠʢʣʠʥʘʣʴʥʦʝè ʩʪʨʦʝʥʠʝ ʂʫʨʠʣʴʩʢʠʭ 
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ʦʩʪʨʦʚʦʚ. ɻʝʦʘʥʪʠʢʣʠʥʘʣʴʥʘʷ ʬʦʨʤʘ ʦʩʪʨʦʚʦʚ ʚ ʨʝʣʴʝʬʝ ʦʙʲʷʩʥʷʝʪʩʷ ʘʚʪʦʨʦʤ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʵʨʦʟʠʠ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʩʣʘʛʘʶʪ ʨʘʟʨʝʟ ʦʩʪʨʦʚʦʚ. 

ɺ 1960-ʭ ʛʦʜʘʭ ʤʘʩʩʦʚʦ ʧʨʦʚʦʜʷʪʩʷ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʦʩʪʨʦʚʘʭ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ: ʂʫʥʘʰʠʨʝ, ʀʪʫʨʫʧʝ, ʋʨʫʧʝ, ʉʠʤʫʰʠʨʝ ʠ ʥʘ ʄʘʣʳʭ 

ʂʫʨʠʣʘʭ (ɹʝʚʟ ɺ.ɽ., ʉʘʧʨʳʛʠʥ ʉ.ʄ., ʇʠʩʢʫʥʦʚ ɹ.ʅ., ɻʘʣʴʚʝʨʩʝʥ ɺ.ɻ. ʠ ʜʨ.), ʠʪʦʛʦʤ ʢʦʪʦʨʳʭ ʩʪʘʣʠ 

ʧʝʨʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:200 000 [15, 16, 17, 78, 79, 80]. ɺ ʠʟʜʘʥʠʷʭ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʣʠʩʪʘ ʦʧʠʩʘʥʘ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ʦʩʪʨʦʚʦʚ, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʖ.ʉ. ɾʝʣʫʙʦʚʩʢʦʛʦ. 

ɺ 1976 ʛ., ʧʦʩʣʝ 17 ʣʝʪ ʠʟʫʯʝʥʠʷ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʘ ʤʦʥʦʛʨʘʬʠʷ 

ʂ.ʌ. ʉʝʨʛʝʝʚʘ çʊʝʢʪʦʥʠʢʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚè [131, 132]. ʉ ʧʝʨʚʳʭ ʩʪʨʘʥʠʮ ʚʳʩʢʘʟʳʚʘʶʪʩʷ 

ʟʘʤʝʯʘʥʠʷ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʠʟʦʩʪʘʟʠʠ ʢ ʂʫʨʠʣʴʩʢʠʤ ʦʩʪʨʦʚʘʤ. ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʚʦʝʤ ʧʨʠʤʝʯʘʥʠʠ ʨʝʜʘʢʪʦʨ ʤʦʥʦʛʨʘʬʠʠ ʘʢʘʜʝʤʠʢ ɸ.ʃ. ʗʥʰʠʥ ʚʳʩʢʘʟʳʚʘʝʪ 

ʤʳʩʣʠ ʦ ʚʦʟʤʦʞʥʦʡ ʢʦʥʪʨʘʢʮʠʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʘ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʠʡ ʞʝʣʦʙ. ɺ ʨʘʙʦʪʝ 

ʪʘʢʞʝ ʦʧʠʩʘʥʦ ʩʪʨʦʝʥʠʝ ʨʝʛʠʦʥʘ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ, ʨʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʨʦʜʘ ʪʝʢʪʦʥʠʢʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʘʣʦʞʝʥʠʷ 

ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʘʚʪʦʨ ʪʘʢʞʝ ʩʯʠʪʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʛʠʙʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʦʥʮʝ 

ʤʝʣʘ ʠ ʧʦʜʥʷʪʠʝ ʚ ʥʘʯʘʣʝ ʥʝʦʛʝʥʘ, ʢʦʪʦʨʦʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʩʝʡ ʜʝʥʴ. ʄʦʥʦʛʨʘʬʠʷ ʂ.ʌ. ʉʝʨʛʝʝʚʘ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʨʘʙʦʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʧʣʝʢʩʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʘʷ 

ʵʚʦʣʶʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʠʩʣʦʢʘʮʠʷʤ ʶʞʥʦʡ ʯʘʩʪʠ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ 

ʄ.ʀ. ʉʪʨʝʣʴʮʦʚʘ [134]. ɺ ʨʘʙʦʪʝ ʦʪʤʝʯʘʝʪʩʷ çʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴè ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʚʠʜʘʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʷʨʫʩʘʤʠ, ʚr ʩʢʘʟʳʚʘʝʪʩʷ ʠʜʝʷ ʦ ʥʘʣʠʯʠʠ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ ʧʨʦʜʦʣʴʥʦʛʦ ʩʜʚʠʛʘ, ʦʜʥʘʢʦ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ. 

ɺ 1983 ʛ. ɺ.ʄ. ɼʫʥʠʯʝʚ [60] ʚʳʧʫʩʢʘʝʪ ʤʦʥʦʛʨʘʬʠʶ ʦ ʚʫʣʢʘʥʠʟʤʝ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ 

ʜʫʛʠ. ɺ ʥʝʡ ʝʩʪʴ ʛʣʘʚʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʤʝʩʪʫ ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʠʩʪʦʨʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ɿʜʝʩʴ ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʩʫʞʜʝʥʠʷ ʘʚʪʦʨʘ ʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʂʫʨʠʣ, ʂʘʤʯʘʪʢʠ ʠ ʩʝʚʝʨʥʦʛʦ ʍʦʢʢʘʡʜʦ. ɺ.ʄ. ɼʫʥʠʯʝʚ ʟʘʜʘʣʩʷ ʮʝʣʴʶ 

ʦʙʲʷʩʥʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʙʘʟʘʣʴʪʦʚ ʥʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨ ʦʧʠʨʘʝʪʩʷ ʥʘ çʭʦʣʦʜʥʫʶ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʪʝʦʨʠʶè, 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʤʘʛʤʘʪʠʟʤʫ ʧʨʝʜʰʝʩʪʚʫʶʪ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʠ ʤʝʪʘʤʦʨʬʠʟʤ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʭʦʜʠʪ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʙʘʟʘʣʴʪʦʚʳʡ ʨʘʩʧʣʘʚ ʥʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ 

ʦʙʨʘʟʦʚʘʣʩʷ ʧʦʩʣʝ ʛʨʘʥʠʪʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʠʯʥʦʛʦ ʧʣʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ. 

ɺ 1984 ʛ. ʠʟʜʘʥʘ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʢʘʨʪʘ ʂʘʤʯʘʪʢʠ, ʉʘʭʘʣʠʥʘ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ 

ʤʘʩʰʪʘʙʘ 1:1 500 000 [125], ʢ ʢʦʪʦʨʦʡ ʧʨʠʣʦʞʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 
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ʤʘʩʰʪʘʙʘ 1:1 500 000. ʅʘ ʩʭʝʤʝ ʧʦʢʘʟʘʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʨʫʜʥʳʭ ʬʦʨʤʘʮʠʡ. 

ʀʟ ʯʠʩʣʘ ʦʙʦʙʱʘʶʱʠʭ ʨʘʙʦʪ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ «ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʘʪʣʘʩ ʂʫʨʠʣʦ-

ʂʘʤʯʘʪʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʩʠʩʪʝʤʳ» ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʂ.ʌ. ʉʝʨʛʝʝʚʘ ʠ ʄ.ʃ. ʂʨʘʩʥʦʛʦ [33], ʛʜʝ ʚ 

ʨʘʟʜʝʣʝ ʪʝʢʪʦʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʩʪʨʦʝʥʠʷ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʩʣʘʙʦ 

ʦʪʣʠʯʘʪʁʩʷ ʦʪ ʚʳʩʢʘʟʘʥʥʳʭ ʨʘʥʝʝ ʚ ʤʦʥʦʛʨʘʬʠʠ 1976 ʛ. [132]. ʇʦʣʦʞʝʥʠʝ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ 

ʚ ʩʪʨʫʢʪʫʨʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ ʢʨʘʪʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʥʘʰʣʠ 

ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʢʨʫʧʥʳʭ ʦʙʦʙʱʘʶʱʠʭ ʤʦʥʦʛʨʘʬʠʡ, ʪʘʢʠʭ ʢʘʢ çɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ɺʦʩʪʦʢʘ ʉʉʉʈè [81], çɺʫʣʢʘʥʠʯʝʩʢʠʝ 

ʧʦʷʩʘ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠè [149] ʠ ʜʨ. ɺ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʤʘʪʝʨʠʢʦʚʳʭ ʠ ʦʢʨʘʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʫʨʠʣ ʠ ʂʘʤʯʘʪʢʠ.  

ʀʟʫʯʝʥʠʝʤ ʧʝʪʨʦʛʝʥʝʟʠʩʘ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʟʘʥʠʤʘʣʩʷ ɺ.ʀ. ʌʝʜʦʨʯʝʥʢʦ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ [143], ʧʦʩʚʷʱʝʥʥʦʡ ʚʫʣʢʘʥʠʟʤʫ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʘʚʪʦʨ 

ʩʚʷʟʳʚʘʝʪ ʧʨʠʯʠʥʫ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʩ çʜʝʩʪʨʫʢʪʠʚʥʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʝʝ ʩ ʦʢʝʘʥʠʯʝʩʢʦʡè. ʄʥʦʛʦʦʙʨʘʟʠʝ ʚʫʣʢʘʥʠʪʦʚ 

ʘʥʜʝʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ɺ.ʀ. ʌʝʜʦʨʯʝʥʢʦ ʦʙʲʷʩʥʷʝʪ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ 

ʣʝʡʢʦʙʘʟʘʣʴʪʦʚʦʛʦ ʨʘʩʧʣʘʚʘ. ɿʘʥʠʤʘʪʝʣʴʥʦ, ʯʪʦ ʘʚʪʦʨ ʪʨʝʙʫʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʝʨʤʠʥʦʚ 

ʵʥʩʠʤʘʪʠʯʝʩʢʠʝ ʠ ʵʥʩʠʘʣʠʯʝʩʢʠʝ ʦʩʪʨʦʚʥʳʝ ʜʫʛʠ, ʪʘʢ ʢʘʢ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʦʩʥʦʚʘʥʠʝ. 

ʉʚʦʝʛʦ ʨʦʜʘ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʩʪʘʣʘ ʨʘʙʦʪʘ çʊʝʢʪʦʥʠʢʘ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪè [93]. ɺ ʥʝʡ 

ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʦʙʣʘʩʪʠ ʩʦʯʣʝʥʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʧʦʜ ʦʩʪʨʦʚʥʳʤʠ 

ʜʫʛʘʤʠ, ʠʩʩʣʝʜʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʠʟʣʦʤʘ ʠ 

ʢʚʘʟʠʫʧʨʫʛʦʛʦ ʠʟʛʠʙʘ ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʚ ʟʦʥʘʭ ʧʦʜʜʚʠʛʘ ʧʣʠʪ, ʠʟʫʯʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʟʘʪʷʛʠʚʘʥʠʷ ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʩʘʜʢʦʚ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʞʝʣʦʙʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʦʝʥʠʝ ʂʫʨʠʣʦ-

ʂʘʤʯʘʪʩʢʦʡ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ, 

ʨʘʩʩʯʠʪʘʥʳ ʥʝʚʝʨʥʦ, ʪʘʢ ʢʘʢ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘ 

ʢʦʪʦʨʦʝ ʦʩʥʦʚʳʚʘʣʠʩʴ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʩʢʘʟʘʥʥʳʭ ʘʚʪʦʨʘʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʩʦʚʧʘʜʘʝʪ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʴʶ ʩʪʨʦʝʥʠʷ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ɿʜʝʩʴ ʪʘʢʞʝ ʛʦʚʦʨʠʪʩʷ ʦ 

ʚʦʟʤʦʞʥʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʩʜʚʠʛʘ ʥʘ ʖʞʥʳʭ ʂʫʨʠʣʘʭ, ʥʘʣʠʯʠʝ 

ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. 

ɺʳʩʢʘʟʳʚʘʪʴ ʛʠʧʦʪʝʟʳ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʵʚʦʣʶʮʠʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʤʦʙʠʣʠʩʪʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ, ʧʨʦʜʦʣʞʠʣʠ ʥʘ ʨʫʙʝʞʝ 70-ʭ ʠ 80-ʭ ʛʛ XX ʚ. ɿʜʝʩʴ ʩʪʦʠʪ 
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ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ʃ.ʇ. ɿʦʥʝʥʰʘʡʥʘ [137], ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʩʪʥʳʝ ʩ ʃ.ɸ. ʉʘʚʦʩʪʠʥʳʤ ʠ ʜʨ. [31, 

41, 66]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʷ 

ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʆʪʤʝʯʘʝʪʩʷ, 

ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 20 ʤʣʥ. ʣʝʪ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʫʙʜʫʢʮʠʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʧʦʜ 

ʦʢʨʘʠʥʫ ɽʚʨʘʟʠʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚ ʨʘʡʦʥʝ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʝ ʠʟʤʝʥʷʣʘʩʴ. ʆʜʥʘʢʦ, ʜʦ 

ʨʘʥʥʝʵʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʤʝʱʝʥʠʝ ʛʨʘʥʠʮʳ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ.  

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʥʦʚʦʡ ʩʝʨʠʠ ʩʦʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʦʩʪʨʦʚʘ 

ʂʫʥʘʰʠʨ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦ. ʀʪʫʨʫʧ [48] (ʈʠʩʫʥʦʢ 1.1.2). ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʦʨʠʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʘʚʪʦʨʳ ʚ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʚʦʣʶʮʠʶ ʦʩʪʨʦʚʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʢʩʠʩʪʩʢʠʭ ʧʦʟʠʮʠʡ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʷ 

ʪʝʨʤʠʥʳ ʠʟ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ. ʆʥʠ ʛʦʚʦʨʷʪ ʦʙ ʦʜʥʦʚʦʟʨʘʩʪʥʦʤ ʟʘʣʦʞʝʥʠʠ ʧʝʨʠʦʢʝʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʠʟʙʝʛʘʷ ʢʨʘʝʫʛʦʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʦ ʧʨʠʯʠʥʘʭ ʟʘʣʦʞʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʫʙʜʫʢʮʠʝʡ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ. 

ɺ ʢʦʥʮʝ XX ʩʪʦʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʝʪʨʦʛʝʥʝʟʠʩʘ ʠ ʛʝʦʭʠʤʠʠ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ 

ʂʫʨʠʣʴʩʢʫʶ ʦʩʪʨʦʚʥʫʶ ʜʫʛʫ, ʟʘʥʠʤʘʣʩʷ ɼ. ɹʵʡʣʠ ʩ ʩʦʘʚʪʦʨʘʤʠ [154, 155, 157]. ɸʚʪʦʨ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʧʦʨʦʜʳ ʬʦʨʤʠʨʫʶʱʠʝ ʦʩʪʨʦʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʦʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʤʘʛʤʳ ʚ ʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʝ. ɹʦʣʝʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʘ ʨʦʣʴ ʩʫʙʜʫʮʠʨʦʚʘʥʥʳʭ ʦʩʘʜʢʦʚ ʚ ʛʝʥʝʟʠʩʝ 

ʙʘʟʘʣʴʪʦʚ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʆʜʥʘʢʦ ʘʚʪʦʨ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʟʫʯʝʥʠʝʤ ʚʫʣʢʘʥʠʟʤʘ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʘ ʨʫʙʝʞʝ XX ʠ XXI ʩʪʦʣʝʪʠʡ ʜʦʣʛʦ ʠ 

ʧʣʦʜʦʪʚʦʨʥʦ ʟʘʥʠʤʘʣʩʷ ɻ.ʇ. ɸʚʜʝʡʢʦ. ʆʥ ʦʧʫʙʣʠʢʦʚʘʣ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʤʳ, ʥʘʯʠʥʘʷ ʦʪ ʛʝʦʭʠʤʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʦ. ʂʫʥʘʰʠʨ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʛʝʦʜʠʥʘʤʠʢʦʡ ʠ ʚʫʣʢʘʥʠʟʤʦʤ ʂʫʨʠʣ ʠ ʂʘʤʯʘʪʢʠ [1, 2, 3, 4, 5, 6]. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʘʚʪʦʨ ʫʜʝʣʷʣ 

ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ. ʏʘʩʪʴ ʝʛʦ ʩʪʘʪʝʡ ʚʦʰʣʘ ʚ 

ʢʦʣʣʝʢʪʠʚʥʫʶ ʤʦʥʦʛʨʘʬʠʶ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɹ.ɺ. ʀʚʘʥʦʚʘ çɻʝʦʜʠʥʘʤʠʢʘ ʠ ʚʫʣʢʘʥʠʟʤ ʂʫʨʠʣʦ-

ʂʘʤʯʘʪʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳè [67]. ʆʩʥʦʚʥʳʝ ʠʜʝʠ, ʢʦʪʦʨʳʝ ʚʳʜʚʠʛʘʣ ɻ.ʇ. ɸʚʜʝʡʢʦ, 

ʩʚʦʜʷʪʩʷ ʢ ʥʘʣʠʯʠʶ ʪʨʸʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʚ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʩʠʩʪʝʤʝ (ʖʞʥʦ-ʂʘʤʯʘʪʩʢʦʡ, 

ʉʨʝʜʠʥʥʦ-ʂʘʤʯʘʪʩʢʦʡ ʠ ʂʫʨʠʣʴʩʢʦʡ) ʠ ʪʨʸʭ ʵʪʘʧʦʚ ʩʫʙʜʫʢʮʠʠ: ʩʪʘʮʠʦʥʘʨʥʦʛʦ, ʥʘʯʘʣʴʥʦʛʦ ʠ 

ʟʘʚʝʨʰʘʶʱʝʛʦ. ʉʚʦʠ ʜʦʚʦʜʳ ʘʚʪʦʨ ʧʦʜʢʨʝʧʣʷʝʪ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ. ʆʜʥʘʢʦ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʩʚʷʱʝʥʳ ʦʩʪʨʦʚʥʳʤ ʜʫʛʘʤ 

ʂʘʤʯʘʪʢʠ ʠ ʥʦʩʷʪ ʩʢʦʨʝʝ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 
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1:1 000 000 (ʩ ʩʦʢʨʘʱʝʥʠʷʤʠ) [48] 
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ɻ.ʀ. ɻʦʚʦʨʦʚ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ [42, 43] ʠʩʩʣʝʜʦʚʘʣ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʛʝʦʜʠʥʘʤʠʢʫ 

ʄʘʣʦʢʫʨʠʣʴʩʢʦʡ ʧʘʣʝʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ. ɽʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ çʬʦʨʤʠʨʦʚʘʥʠʠ 

ʰʠʢʦʪʘʥʩʢʠʭ ʦʬʠʦʣʠʪʦʚ ʚ ʦʙʩʪʘʥʦʚʢʝ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʠʥʪʨʘʜʫʛʦʚʦʛʦ ʨʠʬʪʠʥʛʘè ʥʘʭʦʜʷʪ 

ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʨʘʙʦʪʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [75]. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʦʡ, ʘʚʪʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʢʘʩʘʣʩʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʘʩʰʪʘʙʘ 1:200 000 ʠʟʜʘʥʳ ʚ 

ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʜʣʷ ʶʞʥʦʡ ʛʨʫʧʧʳ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ [49, 50, 51]. ʕʪʠ ʢʘʨʪʳ ʩʪʘʣʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʨʦʧʦʪʣʠʚʦʡ ʜʚʘʜʮʘʪʠʣʝʪʥʝʡ ʨʘʙʦʪʳ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʩʝʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ ʙʳʣʘ ʧʦʢʨʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʖʞʥʳʭ ʂʫʨʠʣ. ɺ ʜʘʥʥʦʤ ʠʟʜʘʥʠʠ ʚ ʛʣʘʚʝ 

«ʊʝʢʪʦʥʠʢʘ» ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʜʦʢʘʟʘʥʦ 

ʢʫʣʠʩʦʦʙʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ ʦʩʪʨʦʚʦʚ, ʚʳʧʦʣʥʝʥʦ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ; ʧʨʠ 

ʵʪʦʤ ʘʚʪʦʨʳ ʧʨʦʜʦʣʞʘʶʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʝʦʨʠʶ ʛʝʦʩʠʥʢʣʠʥʘʣʝʡ, ʩʦʚʤʝʱʘʷ ʝʝ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʘʩʧʝʢʪʘʤʠ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ.  

ɺ 2006 ʛ. ʉ.ɸ. ʌʝʜʦʪʦʚ ʚʳʧʫʩʪʠʣ ʩʚʦʶ ʤʦʥʦʛʨʘʬʠʶ çʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʠʪʘʶʱʠʝ ʩʠʩʪʝʤʳ 

ʠ ʤʝʭʘʥʠʟʤ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʦʚè [144]. ɺ ʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʠʪʘʶʱʠʭ ʩʠʩʪʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɸʚʪʦʨ ʜʝʣʘʝʪ ʘʢʮʝʥʪ 

ʥʘ ʧʨʦʮʝʩʩʘʭ ʤʘʛʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʠʭ ʚʦʩʭʦʞʜʝʥʠʠ ʠ ʚʣʠʷʥʠʠ ʥʘ ʭʘʨʘʢʪʝʨ ʠʟʚʝʨʞʝʥʠʡ. 

ʄʦʥʦʛʨʘʬʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʚʪʦʨ ʩʦʩʨʝʜʦʪʦʯʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʚʫʣʢʘʥʘʭ ʂʘʤʯʘʪʢʠ.  

ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʦʝʥʠʠ ʠ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʂʆɼ ʧʨʠʚʦʜʠʪ ʚ ʩʚʦʠʭ ʩʪʘʪʴʷʭ 

ʅ.ʃ. ɼʦʙʨʝʮʦʚ. ɺ ʥʠʭ ʦʥ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʟʦʥ ʊʠʭʦʛʦ 

ʦʢʝʘʥʘ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʛʦ ʚ ʟʦʥʝ ʩʫʙʜʫʢʮʠʠ ʚʳʜʝʣʷʝʪ 5 ʩʝʢʪʦʨʦʚ 

ʧʦ ʛʣʫʙʠʥʝ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʟʦʥʳ I, II, III: 1 - ʘʢʢʨʝʮʠʦʥʥʳʡ ʢʣʠʥ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʫʙʜʫʢʮʠʠ; 2 ï ʩʝʢʪʦʨ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʬʣʶʠʜʦʚ; 3 ï ʟʦʥʘ 

ʵʢʣʦʛʠʪʠʟʘʮʠʠ ʠ ʥʘʯʘʣʴʥʦʛʦ ʯʘʩʪʠʯʥʦʛʦ ʧʣʘʚʣʝʥʠʷ ʚ ʩʣʵʙʝ, ʥʘʜ ʢʦʪʦʨʦʡ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʧʦʷʚʣʷʝʪʩʷ ʙʦʥʠʥʠʪʦʚʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʟʦʥʘ I; 4 ï ʛʣʘʚʥʘʷ ʟʦʥʘ ʧʣʘʚʣʝʥʠʷ ʦʩʘʜʦʯʥʦ-ʙʘʟʠʪʦʚʦʛʦ 

ʩʣʦʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ II ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʥʜʝʟʠʪʦʚ; 5 ï ʟʦʥʘ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʧʣʘʚʣʝʥʠʷ, ʥʘʜ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʟʦʥʘ III (ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʘʷ ʠ ʱʝʣʦʯʥʦ-

ʙʘʟʘʣʴʪʦʚʘʷ) [58, 59]. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʨʘʙʦʪʳ ʥʦʩʷʪ ʧʣʘʥʝʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʂʆɼ 

ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʤʝʨʦʚ.  

ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ XXI ʚʝʢʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʭʠʤʠʠ ʠ ʧʝʪʨʦʛʝʥʝʟʠʩʘ ʖʞʥʳʭ ʠ 

ʎʝʥʪʨʘʣʴʥʳʭ ʦʩʪʨʦʚʦʚ ʂʫʨʠʣʴʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʚʥʝʩʣʠ ʖ.ɸ. ʠ ɸ.ʖ. ʄʘʨʪʳʥʦʚʳ [100, 101, 102, 

103, 104, 168]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʘʚʪʦʨʳ ʠʟʫʯʠʣʠ 

ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʵʚʦʣʶʮʠʶ ʠ ʟʦʥʘʣʴʥʦʩʪʴ ʦʩʪʨʦʚʦʚ ʂʫʥʘʠhʨ, ʀʪʫʨʫʧ, ʄʘʪʫʘ, ʇʘʨʘʤʫʰʠʨ ʠ 
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ʊʘʥʬʠʣʴʝʚʘ ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ. ɸʚʪʦʨʳ ʚʧʝʨʚʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ 

ʚ ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʬʘʢʪʦʨʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʦʧʝʨʝʯʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʠ 

ʵʚʦʣʶʮʠʶ ʤʘʛʤʘʪʠʟʤʘ ʦ. ʂʫʥʘʰʠʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤ. 

ʇʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ɹʂɻ ʚʳʩʢʘʟʘʣ ʚ ʩʚʦʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ɺ.ʄ. 

ɻʨʘʥʥʠʢ [52]. ʆʥ ʚʳʜʝʣʠʣ ʜʚʘ ʛʦʤʦʜʨʦʤʥʳʭ ʮʠʢʣʘ ʚʫʣʢʘʥʠʟʤʘ. ʇʝʨʚʳʡ ʮʠʢʣ, ʦʣʠʛʦʮʝʥ-

ʧʣʠʦʮʝʥʦʚʳʡ, ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʝʥʥʳʤ ʠ ʚʢʣʶʯʘʝʪ ʟʝʣʝʥʦʪʫʬʦʚʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʢʨʝʤʥʠʩʪʦ-

ʜʠʘʪʦʤʦʚʳʝ ʢʦʤʧʣʝʢʩʳ. ɺʪʦʨʦʡ ʮʠʢʣ, ʧʦʟʜʥʝʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʟʘʚʝʨʰʝʥ, ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʠ ʩʦʩʪʦʠʪ ʠʟ ʙʘʟʘʣʴʪʦʠʜʥʳʭ ʠ ʘʥʜʝʟʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʦʠʭ 

ʮʠʢʣʦʚ ʥʘʯʠʥʘʣʦʩʴ ʩ ʨʘʩʢʦʣʦʚ ʠ ʧʦʛʨʫʞʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʭʩʷ ʠʟʥʘʯʘʣʴʥʳʤʠ 

ʠʟʚʝʨʞʝʥʠʷʤʠ ʚ ʦʩʥʦʚʥʦʤ ʦʩʥʦʚʥʳʭ ʤʘʛʤ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʦʚʘʣʠ ʢʦʥʪʨʘʩʪʥʦ ʠʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʩʝʨʠʠ, ʟʘʚʝʨʰʘʶʱʠʝʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʜʲʝʤʦʤ 

ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʩ ʠʟʚʝʨʞʝʥʠʷʤʠ ʩʨʝʜʥʠʭ ʠ ʢʠʩʣʳʭ ʤʘʛʤ. ʀʥʪʨʫʟʠʚʥʳʡ ʤʘʛʤʘʪʠʟʤ ʪʘʢʞʝ 

ʥʘʯʠʥʘʣʩʷ ʩ ʚʥʝʜʨʝʥʠʡ ʦʩʥʦʚʥʳʭ ʤʘʛʤ, ʥʦ ʨʘʟʚʠʚʘʣʩʷ ʧʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʩʭʝʤʝ ʤʥʦʛʦʬʘʟʦʚʦʛʦ ʠ 

ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʠʭ ʠ ʢʠʩʣʳʭ ʨʘʩʧʣʘʚʦʚ, ʦʩʣʦʞʥʝʥʥʳʭ ʧʨʦʮʝʩʩʘʤʠ 

ʠʭ ʩʤʝʰʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʠʣʴʩʢʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʘʥʜʝʟʠʪʦʚʳʝ ʠ ʦʜʥʘ ʠʥʪʨʫʟʠʚʥʘʷ 

ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʧʣʘʛʠʦʛʨʘʥʠʪʥʘʷ ʬʦʨʤʘʮʠʠ, ʯʪʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʥʝ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ɻɻʂ-200/2.  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʟʫʯʝʥʠʝʤ 

ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʟʘʥʠʤʘʣʩʷ ʊ.ʂ. ɿʣʦʙʠʥ [64, 65, 110]. ʅʘ ʦʩʥʦʚʝ ʢʘʨʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʠ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʨʝʟʘ ʛʠʧʦʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʘʚʪʦʨ ʠʟʫʯʠʣ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʣʫʙʠʥʥʦʡ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ʣʠʪʦʩʬʝʨʳ ʚ ʨʘʡʦʥʝ 

ʖʞʥʳʭ ʂʫʨʠʣ, ʚʳʷʚʠʣ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʠ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ, ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʘʣ ʉ.ʄ. ɿʚʝʨʝʚ [62, 63]. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʥʝʟʘʚʠʩʠʤʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʘʚʪʦʨ ʥʘʤʝʪʠʣ ʧʦʣʦʞʝʥʠʝ ʢʨʫʧʥʦʛʦ ʨʘʟʣʦʤʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʦʩʪʨʦʚʥʦʛʦ ʩʢʣʦʥʘ, ʢʦʪʦʨʳʡ ʦʪʜʝʣʷʶʪ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʦʩʪʨʦʚʥʦʡ ʙʣʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʦʪ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ ʩʢʣʦʥʘ ʠ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʝʣʦʙʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʦ ʝʛʦ ʞʝ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʧʨʠʟʥʘʥʠʶ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʥʝ ʜʘʶʪ ʷʩʥʦʛʦ ʦʪʚʝʪʘ ʦ ʧʨʠʨʦʜʝ ʠ ʤʝʭʘʥʠʟʤʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ.  

ɿʜʝʩʴ ʞʝ ʣʶʙʦʧʳʪʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪ r ɺ.ʃ. ʃʦʤʪʝʚʘ ʠ ʢʦʣʣʝʛ [98, 99], ʚ ʢʦʪʦʨʳʭ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ʂʫʨʠʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʜʫʛʘ-ʞʝʣʦʙ ʧʦ 

ʜʘʥʥʳʤ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ. ɸʚʪʦʨ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʥʘʜʚʠʛʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʂʫʨʠʣʴʩʢʘʷ ʜʫʛʘ ʩʤʝʩʪʠʣʘʩʴ ʥʘ ʣʦʞʝ ʇʘʮʠʬʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 0,5-1 ʤʣʥ. ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ, ʯʪʦ ʚʳʟʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʰʘʨʴʷʞʘ ʇʝʛʘʩʘ, 

ʚʩʪʨʝʯʥʳʭ ʩʝʡʩʤʦʬʦʢʘʣʴʥʳʭ ʟʦʥ ʠ ʨʘʤʧʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʂʫʨʠʣʴʩʢʦʛʦ ʞʝʣʦʙʘ. 
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ɺ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2010 ʛʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʟ ʊʆʀ ɼɺʆ ʈɸʅ ʠ ʀʆ ʈɸʅ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ 

ʦʧʫʙʣʠʢʦʚʘʥ ʨʷʜ ʨʘʙʦʪ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʜʫʛʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʩʚʷʱʝʥʦ ʎʝʥʪʨʘʣʴʥʳʤ ʂʫʨʠʣʘʤ ʠ ʩʪʨʦʝʥʠʶ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʜʫʛʠ. ʕʪʦ ʦʙʲʝʢʪʳ ʥʝ ʧʦʧʘʜʘʶʱʠʝ ʚ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʆʜʥʘʢʦ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʝʛʠʦʥʘ ʠ ʵʚʦʣʶʮʠʠ 

ʚʩʝʛʦ ʂʫʨʠʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɿʜʝʩʴ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃʝʣʠʢʦʚʘ ɽ.ʇ., ʂʫʣʠʥʠʯʘ ʈ.ɻ., 

ɽʤʝʣʴʷʥʦʚʦʡ ʊ.ɸ. ʠ ʜʨ. ʈʘʙʦʪʘ ɽʤʝʣʴʷʥʦʚʦʡ ʊ.ɸ. ʠ ʜʨ. (2012) [37] ʧʦʩʚʷʱʝʥʘ ʛʝʦʭʠʤʠʠ 

ʚʫʣʢʘʥʠʪʦʚ ʧʦʜʚʦʜʥʦʛʦ ʭʨʝʙʪʘ ɺʠʪʷʟʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʠʭʦʦʢʝʘʥʩʢʦʤ ʩʢʣʦʥʝ ʂʫʨʠʣʴʩʢʦʡ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ɸʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʭʨʝʙʪʘ. ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʠʟʦʪʦʧʥʳʝ ʜʘʥʥʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʯʘʩʪʠʝ ʜʨʝʚʥʝʛʦ ʢʦʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʛʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʬʫʥʜʘʤʝʥʪʝ ʭʨʝʙʪʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʣʠʦʮʝʥ-ʧʣʝʡʩʪʦʮʝʥʦʚʳʤ 

ʚʫʣʢʘʥʠʪʘʤ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʦʣʝʠʪʦʚʳʝ, ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʠ ʩʫʙʱʝʣʦʯʥʳʝ 

ʨʘʟʥʦʩʪʠ.  ʉʦʚʤʝʩʪʥʦ ʩ ɽ.ʇ. ʃʝʣʠʢʦʚʳʤ ʘʚʪʦʨ ʦʩʚʝɦ ʘʝʪ ʵʪʠ ʚʦʧʨʦʩʳ ʚ ʨʘʙʦʪʘʭ 2008, 2011 ʠ 2014 

ʛʛ. [94, 95, 96]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ «ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʥʘʭʦʜʠʪʩʷ 

ʚ ʟʦʥʝ ʩʫʙʜʫʢʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʛʨʫʞʝʥʠʝ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʧʦʜ ɸʟʠʘʪʩʢʠʡ 

ʢʦʥʪʠʥʝʥʪ ʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʥʘʧʨʷʞʝʥʠʡ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʩʞʘʪʠʝ». ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʨʠʣʴʩʢʦʤ ʩʝʛʤʝʥʪʝ, ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʩʢʣʦʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʙʨʝʰʴ (ʈʠʩʫʥʦʢ 1.1.3), ʧʨʝʜʩʪʘʚʣʷʁ ʱʘʷ ʩʦʙʦʡ ʟʦʥʫ ʘʢʪʠʚʥʦʛʦ 

ʨʘʩʪʷʞʝʥʠʷ ʠ ʜʝʩʪʨʫʢʮʠʠ.  

ɼʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʠ ʚʦʟʨʘʩʪʝ ʬʫʥʜʘʤʝʥʪʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʨʝʤʷ ʟʘʣʦʞʝʥʠʷ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʵʚʦʣʶʮʠʶ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [95] ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʛʨʘʥʠʪʦʠʜʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʧʦʜʚʦʜʥʳʤ ʜʨʘʛʠʨʦʚʘʥʠʝʤ ʩ ʭʨʝʙʪʘ ɺʠʪʷʟʴ ʠ 

ɹʨʦʫʪʦʥʦʚʩʢʦʛʦ ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ ɹʫʩʩʦʣʴ, 

ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʦʜʥʦʠʤʝʥʥʦʤʫ ʧʨʦʣʠʚʫ ʚ ʩʪʦʨʦʥʫ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ.  ʄʝʣʦʚʳʝ ʛʨʘʥʠʪʦʠʜʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʚʪʦʨʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʨʦʜ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʝʟʦʟʦʡʩʢʠʡ ʩʢʣʘʜʯʘʪʳʡ ʬʫʥʜʘʤʝʥʪ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʚʳʚʦʜʘʭ ʦʪʤʝʯʘʝʪʩʷ ʩʭʦʜʩʪʚʦ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʛʨʘʥʠʪʦʠʜʦʚ, 

ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʬʫʥʜʘʤʝʥʪʘ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ çʩʪʨʫʢʪʫʨʥʦʝ ʝʜʠʥʩʪʚʦ ʤʝʟʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʭʨʝʙʪʘ 

ɺʠʪʷʟʷ, ʨʘʟʦʙʱʝʥʥʳʭ ʚ ʦʣʠʛʦʮʝʥʦʚʦʝ-ʤʠʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʨʠʬʪʦʛʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳè. ʆʜʥʘʢʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝ ʜʦ ʢʦʥʮʘ ʷʩʥʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʨʠʬʪʦʛʝʥʝʟ ʚ 

ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ ʧʨʠʚʝʣ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʳʣʦʚʦʜʫʞʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʭʨʝʙʪʘ ɺʠʪʷʟ ɹʠ ʢʘʢʦʝ 
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ʤʝʩʪʦ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʟʘʥʠʤʘʝʪ ʤʝʞʜʫʛʦʚʦʡ ʙʘʩʩʝʡʥ, ʨʘʟʜʝʣʷʶʱʠʡ ʤʝʩʪʘ ʦʪʙʦʨʘ 

ʧʨʦʙ. 

 

ʈʠʩʫʥʦʢ 1.1.3 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʣʠʛʦʥʦʚ ʠ ʩʪʘʥʮʠʡ ʜʨʘʛʠʨʦʚʘʥʠʷ [94, 95]. ʇʫʥʢʪʠʨʦʤ 

ʧʦʢʘʟʘʥʳ ʢʦʥʪʫʨʳ ñʩʝʡʩʤʠʯʝʩʢʦʡ ʙʨʝʰʠò. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ: ʶʞʥʦʛʦ ʢʨʘʷ ï 200 

ʢʤ, ʩʝʚʝʨʥʦʛʦ ï 500 ʢʤ 

ʀʟʫʯʝʥʠʝʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʎʝʥʪʨʘʣʴʥʳʭ ʂʫʨʠʣ ʟʘʥʠʤʘʣʩʷ 

ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʚʦ ʛʣʘʚʝ ʩ ʈ.ɻ. ʂʫʣʠʥʠʯʝʤ [89, 90, 91]. ɸʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʩʚʷʟʴ ʤʝʞʜʫ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ, ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʫʜʝʣʷʷ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʠʣʴʥʝʡʰʠʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ 2006, 2007 ʠ 2009 ʛʦʜʦʚ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʧʣʦʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʛʣʫʙʠʥʥʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 1980-ʭ ʛʦʜʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ɺʳʷʚʣʝʥʳ 

ʢʘʢ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʪʘʢ ʠ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʛʣʫʙʠʥʥʦʤ ʩʪʨʦʝʥʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʎʝʥʪʨʘʣʴʥʳʭ ʂʫʨʠʣ. 

ʀʟʫʯʝʥʠʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʘʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʊ.ɺ. ɺʦʣʦʜʴʢʦʚʦʡ [25, 26]. ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʘʵʨʦʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʘʥʘʣʠʟ ʢʘʨʪ ʩʦʜʝʨʞʘʥʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʂʆɼ. ʉ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʳʜʝʣʝʥʘ ʦʩʥʦʚʥʘʷ ʮʠʢʣʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ ʠ ʤʘʛʤʘʪʠʟʤʘ ʦ. ʂʫʥʘʰʠʨ.  
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼɼɿ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʨʘʙʦʪʫ ʄ.ʖ. ɻʨʠʱʝʥʢʦ, ʧʦʩʚʷʱʝʥʥʫʶ ʚʳʷʚʣʝʥʠ ʁʧʨʦʷʚʣʝʥʠʡ ʧʦʩʪʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʘ ʦ. ʂʫʥʘʰʠʨ [54]. 

ʀʟʫʯʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʤʦʣʦʜʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʦʚʨʝʤʝʥʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʥʠʤʘʶʪʩʷ ʆ.ɺ. ɹʝʨʛʘʣʴ-ʂʫʚʠʢʘʩ, C.ɿ ʉʤʠʨʥʦʚ, ʀ.ʈ. ʅʠʟʘʤʝʪʜʠʥʦʚ, ɼ.ɺ. 

ʂʫʟʴʤʠʥ ʠ ʜʨ. ɸʚʪʦʨʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʦ ʭʠʤʠʯʝʩʢʦʤ ʠ ʤʠʥʝʨʘʣʴʥʦʤ 

ʩʦʩʪʘʚʘʭ ʧʨʦʜʫʢʪʦʚ ʠʟʚʝʨʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʚʫʣʢʘʥʦʚ ʥʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ. 

ʆʧʨʝʜʝʣʝʥʳ ʠʩʪʦʯʥʠʢ ʤʘʛʤ ʠ ʫʩʣʦʚʠʷ ʚʫʣʢʘʥʠʟʤʘ, ʭʘʨʘʢʪʝʨ ʤʠʥʝʨʘʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ [20, 29, 

114, 169, 170]. ʅʝʚʟʠʨʘʷ ʥʘ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘʚʪʦʨʳ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʝʦʛʝʥʦʚʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ, ʤʥʦʛʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘ, ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʛʝʦʣʦʛʠʠ ʢʘʢ ʥʘʫʢʠ, ʘ ʪʘʢʞʝ ʦʪʨʳʚʦʯʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʧʦ 

ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʩʝʪʠ ʨʝʛʠʦʥʘ, ʩʚʷʟʠ 

ʤʝʞʜʫ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʤʝʪʘʣʣʦʛʝʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʖʞʥʳʭ ʂʫʨʠʣ 

ʚʘʞʥʦ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʚ ʮʝʣʦʤ. ʕʪʠ ʟʥʘʥʠʷ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʫʶ ʵʚʦʣʶʮʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʠ, ʧʦʣʴʟʫʷʩʴ ʧʨʠʥʮʠʧʦʤ ʘʢʪʫʘʣʠʟʤʘ, ʚʦʩʩʦʟʜʘʪʴ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ 

ʧʘʣʝʦʜʫʛ, ʪʝʤ ʩʘʤʳʤ ʧʨʠʙʣʠʟʠʚ ʛʝʦʣʦʛʦʚ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ 

ʛʝʦʣʦʛʠʠ ʦ ʪʦʤ, ʢʘʢ ʨʘʟʚʠʚʘʣʘʩʴ ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʚ ʧʨʦʰʣʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʩʚʷʟʠ ʩ ʵʪʘʧʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʖʞʥʳʭ ʂʫʨʠʣ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʧʨʠ ʧʨʦʛʥʦʟʝ ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʨʝʛʠʦʥʘ, ʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ. 

1.2 ʇʨʦʙʣʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʯʴ ʠʜʝʪ ʦ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʟʦʥʝ ʩʫʙʜʫʢʮʠʠ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʭʦʜʝ ʧʦʛʨʫʞʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʧʦʜ ʦʢʨʘʠʥʫ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʷʤ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤ 

ʪʘʢʩʦʥʦʚ (ʩʪʨʫʢʪʫʨ).  
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ʆʩʪʨʦʚʥʘʷ ʜʫʛʘ ï ʜʫʛʦʦʙʨʘʟʥʘʷ ʮʝʧʴ ʦʩʪʨʦʚʦʚ (ʦʙʳʯʥʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ), ʦʙʨʘʱʝʥʥʘʷ 

ʚʳʧʫʢʣʦʡ ʩʪʦʨʦʥʦʡ ʢ ʦʢʝʘʥʫ; ʚʝʥʯʘʝʪ ʚʳʪʷʥʫʪʦʝ ʧʦʜʚʦʜʥʦʝ ʧʦʜʥʷʪʠʝ, ʦʪʜʝʣʷʶʱʝʝ ʢʦʪʣʦʚʠʥʫ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ ʦʪ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʝʣʦʙʘ [22, 31, 139, 175]. 

ʈʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʧʦʩʪʨʦʝʢ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʨʤʠʥʳ. ʅ.ʃ. ɼʦʙʨʝʮʦʚ [58], ɺ.ɻ. ʊʨʠʬʦʥʦʚ [141], 

ʂ.ʌ. ʉʝʨʛʝʝʚ [131] ʧʨʠʤʝʥʷʶʪ ʦʙʱʠʡ ʪʝʨʤʠʥ çʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʜʫʛʘè. ʇʨʠ ʵʪʦʤ ʦʙʦʟʥʘʯʘʶʪ 

ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʢʘʢ: çɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ», «ʄʘʣʦʢʫʨʠʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ», «ʂʫʨʠʣʦ-

ʂʘʤʯʘʪʩʢʠʡ ʞʝʣʦʙ» (ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫ ʅ.ʃ. ɼʦʙʨʝʮʦʚʘ ʵʪʦ - «ʂʫʨʠʣʴʩʢʠʡ ʞʝʣʦʙ») ʠ ʪ.ʜ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ɻ.ʇ. ɸʚʜʝʡʢʦ [5, 6] ʠ ɽ.ɸ. ʂʦʥʩʪʘʥʪʠʥʦʚʩʢʘʷ [76] ʨʘʟʛʨʘʥʠʯʠʚʘʶʪ ʂʫʨʠʣʴʩʢʫʶ 

ʦʩʪʨʦʚʥʫʶ ʜʫʛʫ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʷʩʘ ʂʘʤʯʘʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɸʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ 

çʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘè, ʢʦʪʦʨʫʶ ʨʘʟʜʝʣʷʶʪ ʥʘ ʂʫʨʠʣʴʩʢʫʶ ʦʩʪʨʦʚʥʫʶ 

ʜʫʛʫ, ʂʘʤʯʘʪʩʢʫʶ ʧʘʣʝʦʜʫʛʫ (ʉʨʝʜʠʥʥʳʡ ʍʨʝʙʝʪ) ʠ ɺʦʩʪʦʯʥʫʶ ʂʘʤʯʘʪʢʫ (ʦʙʣʘʩʪʴ ʢʦʣʣʠʟʠʠ 

ʜʫʛʘ-ʢʦʥʪʠʥʝʥʪ ʧʦ ɽ.ɸ. ʂʦʥʩʪʘʥʪʠʥʦʚʩʢʦʡ ʠ ʥʝʟʨʝʣʘʷ ʜʫʛʘ ʧʦ ɻ.ʇ. ɸʚʜʝʡʢʦ).  

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʨʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʪʠʧʠʯʥʳʝ ʪʘʢʩʦʥʳ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ 

[139, 145]: 

¶ ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʪʳʣʦʚʦʡ ʧʨʦʛʠʙ ï ʧʨʦʛʠʙ ʚ ʪʳʣʫ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʦʡ ʜʫʛʠ, ʩʣʦʞʝʥʥʳʡ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʪʦʣʱʘʤʠ (ʂʫʨʠʣʴʩʢʘʷ (ʖʞʥʦ-

ʆʭʦʪʩʢʘʷ) ʢʦʪʣʦʚʠʥʘ); 

¶ ʆʩʪʨʦʚʦʜʫʞʥʘʷ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʘʷ ʜʫʛʘ ï ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ 

ʚ ʦʩʝʚʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ (ɹʦʣʴʰʘʷ ʂʫʨʠʣʴʩʢʘʷ ʛʨʷʜʘ); 

¶ ʇʨʝʜʜʫʛʦʚʦʡ ʧʨʦʛʠʙ ï ʙʘʩʩʝʡʥ, ʩʦʧʨʷʞʝʥʥʳʡ ʩ ʧʨʝʜʜʫʛʦʚʳʤ ʧʦʜʥʷʪʠʝʤ, 

ʩʣʦʞʝʥʥʳʡ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʪʦʣʱʘʤʠ (ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʠʡ ʧʨʦʛʠʙ); 

¶ ʆʩʪʨʦʚʦʜʫʞʥʘʷ ʘʢʢʨʝʮʠʦʥʥʘʷ ʧʨʠʟʤʘ ï ʯʝʰʫʡʯʘʪʳʡ ʚʝʝʨ, ʩʦʧʨʷʞʝʥʥʳʡ ʩ 

ʛʣʫʙʦʢʦʚʦʜʥʳʤ ʞʝʣʦʙʦʤ, ʧʣʘʩʪʠʥʳ ʢʦʪʦʨʦʛʦ ʩʣʦʞʝʥʳ çʩʦʩʢʦʙʣʝʥʥʳʤʠè ʪʫʨʙʠʜʠʪʘʤʠ 

ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʞʝʣʦʙʘ, ʧʝʣʘʛʠʯʝʩʢʠʤʠ ʦʩʘʜʢʘʤʠ ʠ ʦʬʠʦʣʠʪʘʤʠ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ 

ɺ.ʃ. ʃʦʤʪʝʚʘ [98], ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʜ ʚʦʜʦʡ; 

¶ ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʧʨʝʜʜʫʛʦʚʳʡ ʞʝʣʦʙ (ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʠʡ ʞʝʣʦʙ). 

ʇʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʦʩʪʘʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʦʣʠ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʛʨʘʥʠʮʳ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʊʨʘʜʠʮʠʦʥʥʦ ʛʨʘʥʠʮʝʡ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʩʯʠʪʘʝʪʩʷ ʩʝʡʩʤʦʬʦʢʘʣʴʥʘʷ 

ʟʦʥʘ, ʚʳʨʘʞʝʥʥʘʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʜʫʛʦʚʳʤ ʞʸʣʦʙʦʤ. ʕʪʦ ʤʥʝʥʠʝ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʜʠʥʘʤʠʢʦʡ ʨʘʟʚʠʪʠʷ ʠ ʛʣʫʙʠʥʥʳʤ ʩʪʨʦʝʥʠʝʤ ʟʦʥʳ. ʅʦ ʧʨʠ ʪʘʢʦʡ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʛʨʘʥʠʮʳ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ ʛʨʘʥʠʮʘ ɽʚʨʘʟʠʡʩʢʦʡ ʠ ʉʝʚʝʨʦ-

ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʦʥʘ ʚʳʨʘʞʝʥʘ ʩʠʩʪʝʤʦʡ ʨʘʟʣʦʤʦʚ ʭʨʝʙʪʘ 
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ʏʝʨʩʢʦʛʦ, ʜʦʩʪʠʛʘʶʱʝʡ ʫʩʪʴʷ ʨ. ʃʝʥʳ ʠ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʜʘʣʝʝ ʭʨʝʙʪʦʤ ɻʘʢʢʝʣʷ ï ʟʦʥʦʡ 

ʩʧʨʝʜʠʥʛʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ʆʜʥʘʢʦ ʥʘ ʛʨʘʥʠʮʝ ʩ ʆʭʦʪʩʢʠʤ ʤʦʨʝʤ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ 

ʭʨʝʙʪʘ ʏʝʨʩʢʦʛʦ ʦʙʨʳʚʘʝʪʩʷ ʠ ʥʝ ʥʘʭʦʜʠʪ ʧʨʦʜʦʣʞʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʘʭ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ [176].  

ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʜʚʝ ʤʦʜʝʣʠ, ʦʙʲʷʩʥʷʶʱʠʝ ʵʪʫ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ. ɺ ʧʝʨʚʦʡ 

ʤʦʜʝʣʠ ʤʝʞʜʫ ʪʨʝʤʷ ʙʦʣʴʰʠʤʠ ʧʣʠʪʘʤʠ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʤʘʣʘʷ ʆʭʦʪʦʤʦʨʩʢʘʷ ʧʣʠʪʘ, 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʪʨʝʤʷ ʛʣʦʙʘʣʴʥʳʤʠ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ [172, 183, 189]. ʆʜʥʘʢʦ ʫ ʥʝʸ ʥʝʪ 

ʧʦʚʩʝʤʝʩʪʥʦʡ ʛʨʘʥʠʮʳ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʦʩʦʙʣʝʥʠʷ ʧʣʠʪʳ, ʢʨʦʤʝ ʪʦʛʦ ʩʪʨʫʢʪʫʨʘ ʧʣʠʪʳ 

ʦʢʘʟʘʣʘʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠ ʥʝʦʜʥʦʨʦʜʥʦʡ. ʉʦʛʣʘʩʥʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ, ʪʝʨʨʠʪʦʨʠʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ 

ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪʝ [120], 

ʥʦ ɻʪʦʤʫ ʧʨʦʪʠʚʦʨʝʯʘʪ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʩ ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʣʠʯʠʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʧʨʘʚʳʭ ʩʜʚʠʛʦʚ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ [141].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʛʦ (ʂʫʨʠʣʴʩʢʦʛʦ) 

ʩʝʛʤʝʥʪʘ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ. ʂʫʨʠʣʴʩʢʠʡ ʩʝʛʤʝʥʪ (ʂʫʨʠʣʴʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ), ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʦʠʪ ʠʟ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʚʦʡʥʳʭ ʦʩʪʨʦʚʥʳʭ 

ʜʫʛ: ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʝʣʦʙʘ; ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʛʨʷʜ r

(ʚʥʫʪʨʝʥʥʝʡ ʜʫʛʠ); ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ (ʚʥʝʰʥʝʡ ʜʫʛʠ) (ʈʠʩʫʥʦʢ 1.2.1); ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʦʡ ʠ ʝʝ ʧʦʜʚʦʜʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ï ʭʨʝʙʪʦʤ ɺʠʪʷʟʴ; ʤʝʞʜʫʛʦʚʳʤ 

ʧʨʦʛʠʙʦʤ ï ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʠʤ ʙʘʩʩʝʡʥʦʤ, ʨʘʟʜʝʣʷʶʱʠʤ ʚʥʝʰʥʶʶ ʠ ʚʥʫʪʨʝʥʥʶʶ ʜʫʛʠ [84]. 

ʕʪʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʨʫʧʥʳʤʠ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʩʙʨʦʩʦʚʦʛʦ, ʚʦʟʤʦʞʥʦ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ [49] (ʩʤ. ʈʘʟʜʝʣ 2.2).  
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ʈʠʩʫʥʦʢ 1.2.1 ï ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʩʪʨʫʢʪʫʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʘʡʦʥ 

ʧʦʢʘʟʘʥ ʢʨʘʩʥʦʡ ʨʘʤʢʦʡ, ʧʨʦʜʦʣʞʝʥʠʝ ï ʩʤ. ʈʠʩʫʥʦʢ 1.2.3) [ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦ 138, 178, 187] 

ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʠʧ ʢʦʨʳ ʠ ʣʠʪʦʩʬʝʨʳ ʚ 

ñʚʠʩʷʯʝʤ ʢʨʳʣʝò ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ. ʕʪʦ ʧʘʨʘʤʝʪʨʳ, ʥʝʩʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ ʠ ʦʢʘʟʳʚʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ. ɼʘʥʥʳʝ ʦ ʩʪʨʦʝʥʠʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩ ʜʦʥʥʳʤʠ ʩʝʡʩʤʦʤʝʪʨʘʤʠ (OBS), ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʤʫ ʠ 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ ʜʨʘʛʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ʕʪʠ ʤʝʪʦʜʳ 

ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʢʦʨʳ, ʦʧʨʦʚʝʨʛʥʫʚ ʨʘʥʥʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʝʸ 

ʧʦʣʥʦʩʪʴʶ ʦʢʝʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʚ ʪʳʣʦʚʦʡ ʟʦʥʝ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ 

ʬʫʥʜʘʤʝʥʪ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʩʦʯʝʪʘʝʪ ʯʝʨʪʳ ʢʘʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʢʪʠʚʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ [90, 91]. 

ʇʦʩʣʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʧʦʨʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʚ ʘʢʚʘʪʦʨʠʠ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʧʦʢʘʟʳʚʘʪʁ, ʯʪʦ ʜʘʥʥʳʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʨʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʪʠʧʘ, ʩʦ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 25-30 ʢʤ, ʢʦʪʦʨʘʷ ʚ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʝ 

ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 14 ʢʤ. ʈʘʟʨʝʟ ʢʦʨʳ ʥʘ ʜʚʝ ʪʨʝʪʠ ʚʳʧʦʣʥʝʥ ʢʠʩʣʳʤʠ ʧʦʨʦʜʘʤʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ 5,7-6,3 ʢʤ/ʩ, ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʨʦʜʳ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ [40]. 
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ʈʠʩʫʥʦʢ 1.2.2 ï ɸ-ɹ - ʉʢʦʨʦʩʪʥʦʡ ʨʘʟʨʝʟ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʧʨʦʬʠʣʶ 2-ɼɺ-ʄ [40] 

ɺ-ɻ - ʉʢʦʨʦʩʪʥʦʡ ʨʘʟʨʝʟ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʧʨʦʬʠʣʶ 1 (ʦ. ʋʨʫʧïʦ. ʈʘʩʰʫʘ) [64] 

1 ï ʠʟʦʣʠʥʠʠ ʩʢʦʨʦʩʪʠ; 2 ï ʩʝʡʩʤʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʠ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘʜ ʛʨʘʥʠʮʝʡ ʠ ʧʦʜ ʥʝʡ, 

ʢʤ/ʩ2; 3 ï ʛʨʘʥʠʮʳ ʩʢʦʨʦʩʪʥʳʭ ʙʣʦʢʦʚ; 4 ï ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʠʮʳ ʄ; 5 ï ʩʣʦʡ ʧʦʚʳʰʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ; 6 ï ʩʣʦʡ ʧʦʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʉʯʠʪʘʝʪʩʷ [95, 128], ʯʪʦ ʬʫʥʜʘʤʝʥʪ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ (ɹʂɻ) ʚʳʧʦʣʥʝʥ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʨʘʟʨʝʟʘ ʢʦʪʦʨʳʭ ʦʙʥʘʞʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʠ ʝʝ ʧʦʜʚʦʜʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ 

ï ʍʨʝʙʪʘ ɺʠʪʷʟʴ (ʩʤ. ʈʠʩʫʥʦʢ 1.2.3). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɿʦʥʝʥʰʘʡʥ ʠ ʜʨ. (1990), ʘ ʪʘʢʞʝ ɺʝʨʞʙʠʮʢʠʡ 

ʠ ʂʦʥʦʥʦʚ (2010) [23, 137] ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʭʨʝʙʝʪ ɺʠʪʷʟʴ ʙʳʣ ʯʘʩʪʴʶ ʤʝʟʦʟʦʡʩʢʦʡ 

ʚʥʫʪʨʠʦʢʝʘʥʠʯʝʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʢʦʪʦʨʘʷ ʧʦʟʜʥʝʝ ʙʳʣʘ ʘʢʢʨʝʪʠʨʦʚʘʥʘ ʢ ʂʫʨʠʣʴʩʢʦʡ ʜʫʛʝ. 
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ʈʠʩʫʥʦʢ 1.2.3 ï ʌʨʘʛʤʝʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʳ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʪʝʨʨʠʪʦʨʠʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ [138]. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʇʨʠʣʦʞʝʥʠʠ ɸ 

ɼʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʦʩʪʨʦʚ ʐʠʢʦʪʘʥ (ʄʘʣʘʷ 

ʂʫʨʠʣʴʩʢʘʷ ʛʨʷʜʘ) ʚʳʧʦʣʥʝʥ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʧʦʣʦʛʦʧʘʜʘʶʱʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʜʚʠʥʫʪʳ ʧʘʣʝʦʛʝʥʦʚʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ 

ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ (ʧʦ ʣʠʯʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʘʚʪʦʨʘ). ʆʪʤʝʯʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʥʳʡ ʪʠʧ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ 

ʚʝʱʝʩʪʚʝʥʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʠʧʠʯʥʳʭ ʦʩʪʨʦʚʥʳʭ 
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ʜʫʛ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʄʘʣʦʢʫʨʠʣʴʩʢʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʧʦ-

ʨʘʟʥʦʤʫ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʛʝʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʣʝʡʪ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʛʠʧʦʪʝʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʘʣʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʥʘʨʷʜʫ ʩ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ, ʠʤʝʝʪ ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʨʠʬʪʦʛʝʥʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ 

ʛʨʘʥʠʮʝ ɸʟʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ ʈʘʩʰʠʨʷʶʱʝʡʩʷ ɿʝʤʣʠ [12]. ʉʦʛʣʘʩʥʦ ʧʣʝʡʪ-

ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʚʘʨʠʘʥʪʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ [42, 43, 44], 

ʄʘʣʦʢʫʨʠʣʴʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʫʞʝʨʦʜʥʳʡ ʙʣʦʢ (ʪʝʨʨʝʡʥ) ʚ ʩʦʩʪʘʚʝ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʳ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ɹʦʣʴʰʠʭ ʂʫʨʠʣ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʪʘ ʩʪʨʫʢʪʫʨʘ 

ʠʟʥʘʯʘʣʴʥʦ ʤʦʛʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʝ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʝ ɸʟʠʠ, ʘ ʚ ʚʠʜʝ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʙʦʣʝʝ, ʯʝʤ ʚ 1500 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʙʲʝʤʘ 

ʢʨʫʧʥʦʡ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʄʘʣʦʢʫʨʠʣʴʩʢʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘʜ 

ʜʦʣʛʦʞʠʚʫʱʝʡ ʟʦʥʦʡ ʩʫʙʜʫʢʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʛʨʘʥʠʪʠʟʘʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʢʘʢ ʚ ʚʝʱʝʩʪʚʝʥʥʦʤ 

(ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʥʘʭʦʜʢʠ ʜʦʤʝʣʦʚʳʭ ʛʨʘʥʠʪʦʠʜʦʚ ʥʘ ʦʩʪʨʦʚʘʭ ʠ ʧʦʜʚʦʜʥʳʭ ʩʢʣʦʥʘʭ ʖʞʥʳʭ 

ʂʫʨʠʣ), ʪʘʢ ʠ ʚ ʛʝʦʬʠʟʠʯʝʩʢʦʤ (ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʡ ʛʨʘʥʠʪʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʩʝʡʩʤʠʯʝʩʢʠʡ 

ʩʣʦʡ) ʧʨʦʷʚʣʝʥʠʷʭ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ ʬʫʥʜʘʤʝʥʪʝ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʛʝʥʦʚʦʛʦ çʇʨʦʪʦʢʫʨʠʣʴʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʷʩʘè (ʩʤ. 

ʈʠʩʫʥʦʢ 1.2.2, ʈʠʩʫʥʦʢ 1.2.3), ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʢʨʝʪʠʨʦʚʘʥʠʷ ʄʘʣʦʢʫʨʠʣʴʩʢʦʛʦ 

ʙʣʦʢʘ [42] ʢ ʦʢʨʘʠʥʝ ʆʭʦʪʦʤʦʨʩʢʦʛʦ ʛʝʦʙʣʦʢʘ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʎʝʥʪʨʘʣʴʥʦ-ʐʠʢʦʪʘʥʩʢʦʛʦ 

ʥʘʜʚʠʛʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʜʦʣʴ ʚʩʝʡ ʄʘʣʦʢʫʨʠʣʴʩʢʦʡ 

ʛʨʷʜʳ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʟʦʥʳ ʧʦʣʠʤʠʢʪʦʚʦʛʦ ʤʝʣʘʥʞʘ, ʚ ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʶʪʩʷ ʙʣʦʢʠ 

ʧʘʣʝʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʠʪʦʚ, ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʛʣʦʙʘʣʴʥʦʤ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʦʙʳʪʠʠ ʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʦʙʩʪʘʥʦʚʢʫ ʩʞʘʪʠʷ ʚ ʨʝʛʠʦʥʝ ʚ ʵʦʮʝʥʝ-ʦʣʠʛʦʮʝʥʝ (ʧʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ʘʚʪʦʨʘ). ʇʦʩʣʝ ʨʘʩʢʨʳʪʠʷ ʟʘʜʫʛʦʚʦʡ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚ ʦʣʠʛʦʮʝʥʝ ï ʤʠʦʮʝʥʝ 

[163, 166] ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʘʞʠʚʘʥʠʷ ʩʝʡʩʤʦʬʦʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʠʟʦʰʣʦ 

ʩʤʝʱʝʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘ ʠʟ ʄʘʣʦʢʫʨʠʣʴʩʢʦʡ ʟʦʥʳ ʚ ʟʦʥʫ ʤʠʦʮʝʥ-ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ [42]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʧʦʥʷʪʥʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ 

ʨʘʩʪʷʞʝʥʠʝ ʚ ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ ʤʦʛʣʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʤʝʱʝʥʠʝ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘ. ɹʦʣʝʝ 

ʪʦʛʦ, ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʮʝʥʢʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʥʝʦʛʝʥʝ ʫʛʦʣ ʧʦʛʨʫʞʝʥʠʷ ʧʣʠʪʳ ʥʘʦʙʦʨʦʪ 

ʙʳʣ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʩʝʡʯʘʩ (ʩʤ. ʈʘʟʜʝʣ 4.4). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʭʦʜʥʳʡ ʚʦʟʨʘʩʪ ʚʫʣʢʘʥʦʚ ɿʦʥʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʠ ʭʨʝʙʪʘ ɺʠʪʷʟʴ, ʘ ʪʘʢʞʝ ʘʥʘʣʦʛʠʯʥʳʡ ʩʦʩʪʘʚ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ) ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʭʨʝʙʝʪ ɺʠʪʷʟʴ ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʢʘʢ ʯʘʩʪʴ çʇʨʦʪʦʢʫʨʠʣʴʩʢʦʡè ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʜʫʛʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʭʨ. 

ɺʠʪʷʟʴ, ʚʝʨʦʷʪʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʷʞʝʥʠʷ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʜʫʛʠ, ʯʪʦ 
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ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʥʭʨʦʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʫʙʜʫʢʮʠʠ, ʨʘʩʢʨʳʪʠʷ ʂʫʨʠʣʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ 

ʟʘʣʦʞʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʨʠʣʴʩʢʦʡ ʟʦʥʳ ʜʝʩʪʨʫʢʮʠʠ [94, 96].  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʚʦʣʶʮʠʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ 

ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ. ʆʩʪʘʶʪʩʷ ʩʧʦʨʥʳʤʠ ʚʦʧʨʦʩʳ ʩʪʨʦʝʥʠʷ ʢʦʨʳ ʠ ʣʠʪʦʩʬʝʨʳ ʚʠʩʷʯʝʛʦ 

ʢʨʳʣʘ ʂʫʨʠʣʴʩʢʦʡ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ, ʭʘʨʘʢʪʝʨʘ ʩʘʤʦʡ ʩʫʙʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʆʩʦʙʫʶ ʜʠʩʢʫʩʩʠʦʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʨʦʣʴ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʥʘ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ, ʚʨʝʤʷ ʠ ʧʨʠʯʠʥʘ ʝʝ ʟʘʣʦʞʝʥʠʷ, ʪʠʧ 

ʟʝʤʥʦʡ ʢʦʨʳ. ɺʩʝ ʵʪʠ ʥʝʨʝʰʸʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʦʚʳʭ ʜʘʥʥʳʭ. ʅʘ ʯʘʩʪʴ 

ʵʪʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʚʢʣʶʯʘʷ ʫʪʦʯʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʠ ʟʘʜʫʛʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʵʚʦʣʶʮʠʠ ʤʘʛʤʘʪʠʟʤʘ, ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʨʠʟʚʘʥʦ ʦʪʚʝʪʠʪʴ ʥʘʩʪʦʷʱʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʂʫʨʠʣʦ-

ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʛʨʘʥʠʮʝ ʆʭʦʪʦʤʦʨʩʢʦʡ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʙʜʫʢʮʠʠ ʧʦʩʣʝʜʥʝʡ [137, 178, 187]. ʉʘʤʘ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʩʝʨʠʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ (ʂʫʨʠʣʴʩʢʦʡ, ʖʞʥʦ-ʂʘʤʯʘʪʩʢʦʡ, ɺʦʩʪʦʯʥʦ-ʂʘʤʯʘʪʩʢʦʡ 

ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʭʦʜʝ ʟʘʢʨʳʪʠʷ ʇʘʮʠʬʠʢʠ ʠ 

ʇʘʣʝʦʧʘʮʠʬʠʢʠ [6]. ɿʘʣʦʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ 

ʧʨʦʠʟʦʰʣʦ ʥʘ ʛʨʘʥʠʮʝ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʛʤʘʪʠʟʤʘ ʥʘʯʘʣʦʩʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʠ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʚ ʭʦʜʝ ʨʘʩʪʷʞʝʥʠʷ ʚ 

ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ. ʅʘʣʠʯʠʝ ʢʨʝʤʥʠʩʪʳʭ ʛʣʫʙʦʢʠʭ ʦʩʘʜʢʦʚ ʵʦʮʝʥ-ʦʣʠʛʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʦʤ ʙʘʩʩʝʡʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʙʦʣʝʝ ʨʘʥʥʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ [109]. ɺʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʟʘʣʦʞʝʥʠʝ ʜʘʥʥʦʡ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʦʙʫʩʣʦʚʣʝʥʦ ʵʚʦʣʶʮʠʝʡ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

çʇʨʦʪʦʢʫʨʠʣʴʩʢʦʡè ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʩʣʫʞʘʱʝʡ ʩʝʡʯʘʩ ʬʫʥʜʘʤʝʥʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ɹʦʣʴʰʦʡ 

ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʠ ʯʘʩʪʷʤʠ ʢʦʪʦʨʦʡ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʣʠʩʴ ʭʨʝʙʝʪ ɺʠʪʷʟʴ ʠ ʄʘʣʦʢʫʨʠʣʴʩʢʦʝ 

ʧʦʜʥʷʪʠʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʫʙʜʫʢʮʠʠ ʝʜʠʥʦʡ 

ʦʜʥʦʨʦʜʥʦʡ ʧʣʠʪʳ ʷʚʣʷʶʪʩʷ ʫʧʨʦʱʝʥʥʳʤʠ. ʀʭ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʣʠʰʴ ʩʭʝʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʜʦʧʫʩʢʘʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʩʫʙʜʫʮʠʨʫʶʱʝʡ ʧʣʠʪʳ (ʨʘʩʱʝʧʣʝʥʠʝ ʝʝ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʤʠʢʨʦʧʣʠʪʳ ʠ ʙʣʦʢʠ) [65], ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʨʘʟʥʠʮʫ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʩʫʙʜʫʢʮʠʠ ʜʣʷ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʦʚ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ (ʩʤ. ʈʘʟʜʝʣ 1.3.3). 

1.3 ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʦʣʴʰʘʷ ʂʫʨʠʣʴʩʢʘʷ ʛʨʷʜʘ (ɹʂɻ) ʩʦʝʜʠʥʷʝʪ ʶʞʥʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʂʘʤʯʘʪʩʢʦʛʦ ʧ-ʦʚʘ ʩ 

ʦ. ʍʦʢʢʘʡʜʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

ʙʦʣʝʝ 1150 ʢʤ ʩʦ ʩʨʝʜʥʝʡ ʰʠʨʠʥʦʡ 100-200 ʢʤ [168]. ʅʘ ʶʛʦ-ʟʘʧʘʜʝ ʂʫʥʘʰʠʨʩʢʠʤ ʧʨʦʣʠʚʦʤ ʦʥʘ 

ʦʪʜʝʣʝʥʘ ʦʪ ʧʦʣʫʦʩʪʨʦʚʘ ʉʠʨʝʪʦʢʦ (ʦ. ʍʦʢʢʘʡʜʦ), ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʪ ʂʘʤʯʘʪʢʠ ï ʇʝʨʚʳʤ 
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ʂʫʨʠʣʴʩʢʠʤ ʧʨʦʣʠʚʦʤ. ʊʨʘʜʠʮʠʦʥʥʦ ɹʂɻ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʝʛʤʝʥʪʘ: ʩʝʚʝʨʥʳʡ, ʶʞʥʳʡ ʠ 

ʮʝʥʪʨʘʣʴʥʳʡ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʛʨʘʥʠʮʘʤʠ ʤʝʞʜʫ ʩʝʛʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʣʠʚʳ [65, 115, 132]. ɺ ʩʦʩʪʘʚʝ ʶʞʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʪʤʝʯʘʶʪʩʷ ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ, ʀʪʫʨʫʧ, ʋʨʫʧ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦ-ʚʘ ʏʝʨʥʳʝ ɹʨʘʪʴʷ 

ʠ ʦ. ɹʨʦʫʪʦʥʘ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʩʝʛʤʝʥʪʦʚ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʨʘʟʣʠʯʥʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʛʨʫʞʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʩʯʠʪʘʝʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʡ 79-80 ʤʤ/ʛʦʜ [4, 189], ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʫʛʠ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʸ ʬʣʘʥʛʘʤʠ. ɺ ʨʘʡʦʥʝ ʧʨʦʣʠʚʘ ɹʫʩʩʦʣʴ ʦʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 175 ʢʤ, ʘ ʥʘ ʉʝʚʝʨʥʳʭ ʠ ʖʞʥʳʭ ʂʫʨʠʣʘʭ ~ 190 ʢʤ ʠ 235 ʢʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʣʫʙʠʥʘ 

ʜʦ ʩʫʙʜʫʮʠʨʫʶʱʝʡ ʧʣʠʪʳ ʚ ʨʘʡʦʥʝ ʎʝʥʪʨʘʣʴʥʳʭ ʂʫʨʠʣ ʪʘʢʞʝ ʥʝʤʥʦʛʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʤʠ ʜʫʛʠ: 105 ʢʤ ʧʨʠ 110 ʢʤ ʥʘ ʦʢʨʘʠʥʘʭ. 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʂʫʨʠʣʴʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ. ʆʩʪʨʦʚ ʀʪʫʨʫʧ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʩʨʝʜʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ. ʆʥ 

ʚʳʪʷʥʫʪ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʥʘ 200 ʢʤ, ʰʠʨʠʥʘ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7 ʜʦ 27 ʢʤ. ʇʣʦʱʘʜʴ 

ï 3175 ʢʤ2. ʂʫʥʘʰʠʨ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʶʞʥʳʤ ʦʩʪʨʦʚʦʤ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ. ɽʛʦ ʜʣʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 123 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 7ï30 ʢʤ; ʧʣʦʱʘʜʴ ʦʮʝʥʝʥʘ ʚ 1490 ʢʤ2. 

ʆʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ, ʢʘʢ ʠ ʚʩʷ ɹʦʣʴʰʘʷ ʂʫʨʠʣʴʩʢʘʷ ʛʨʷʜʘ, ʩʣʦʞʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʦʣʠʛʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɼʦʦʣʠʛʦʮʝʥʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʩʢʨʳʪʳ, ʧʦʵʪʦʤʫ ʥʠʞʝ ʥʝ 

ʨʘʩʩʤʦʪʨʝʥʳ. ʆʥʠ ʚʳʜʝʣʝʥʳ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ [47, 109] ʠ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʄʘʣʦʢʫʨʠʣʴʩʢʦʤ ʧʦʜʥʷʪʠʠ 

[50]. ʉʨʝʜʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʩʣʘʛʘʶʱʠʭ ʶʞʥʳʝ ʦʩʪʨʦʚʘ ɹʦʣʴʦhʡ ʂʫʨʠʣʴʩʢʦʡ 

ʛʨʷʜʳ, ʚʳʜʝʣʷʶʪ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʝ ʩ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʤʝʩʴʶ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʝʞʝ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʛʘʪʳʨʩʢʦʛʦ, ʬʨʝʛʘʪʩʢʦʛʦ 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʳʭ, ʨʳʙʘʢʦʚʩʢʦʛʦ ʘʥʜʝʟʠʪʦʚʦʛʦ ʠ ʢʘʤʫʡʩʢʦʛʦ, ʨʦʢʦʚʩʢʦʛʦ ʠ ʛʦʣʦʚʥʠʥʩʢʦʛʦ 

ʜʘʮʠʪʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʨʚʘʥʳ ʢʦʤʘʛʤʘʪʠʯʥʳʤʠ ʠʤ 

ʤʘʣʳʤʠ ʵʢʩʪʨʫʟʠʚʥʳʤʠ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʝʞʝ ʧʣʫʪʦʥʠʯʝʩʢʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʨʘʩʦʣʦʚʩʢʦʛʦ ʧʣʘʛʠʦʛʨʘʥʠʪ-ʜʠʦʨʠʪʦʚʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʈʠʩʫʥʦʢ 

1.3.1).  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʩʚʠʪ ʠ 

ʪʦʣʱ), ʦʙʥʘʞʘʶʱʠʭʩʷ ʥʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ ʩʦʙʩʪʚʝʥʥʳʤ 

ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʪʝʣ ʦʪʦʙʨʘʞʝʥʘ ʚ ɻʣʘʚʝ 4. 
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1.4 ʉʪʘʪʠʛʨʘʬʠʷ 

ʇɸʃɽʆɻɽʅ-ʅɽʆɻɽʅ (-N) 

ʈʘʥʥʠʡ ʦʣʠʛʦʮʝʥ-ʨʘʥʥʠʡ ʧʣʠʦʮʝʥ (3ïN2) 

ʈʳʙʘʢʦʚʩʢʘʷ ʩʚʠʪʘ ( 3ïN2rb) ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʥʥʝʤʫ ʦʣʠʛʦʮʝʥʫ (?) - ʨʘʥʥʝʤʫ ʧʣʠʦʮʝʥʫ ʠ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

[49]. ʉʚʠʪʘ ʠʤʝʝʪ ʚʝʩʴʤʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʦʡ ʬʘʮʠʘʣʴʥʦʡ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʩʢʨʳʪʘ. ʅʘ ʆʭʦʪʦʤʦʨʩʢʦʤ 

ʧʦʙʝʨʝʞʴʝ ʦ. ʀʪʫʨʫʧ ʚ ʨʘʡʦʥʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʂʫʨʠʣʴʩʢ ʠ ʈʳʙʘʢʠ ʩʚʠʪʘ ʧʝʨʝʢʨʳʪʘ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʘʤʫʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʢʘʤʫʡʩʢʦʡ ʩʚʠʪʦʡ) (ʈʠʩʫʥʦʢ 

1.4.1). ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1384 ʤ [109]. 

ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʥʟʦʚʠʜʥʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʘʯʢʘʤʠ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʭ ʠ 

ʨʝʞʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɺ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʵʢʩʧʣʦʟʠʚʥʳʝ ʪʫʬʳ 

ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʧʘʯʢʘʤʠ, ʩʣʦʞʝʥʥʳʤʠ ʩʚʝʪʣʳʤʠ 

ʪʫʬʦʘʣʝʚʨʦʣʠʪʘʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʪʫʬʦʛʨʘʚʝʣʠʪʘʤʠ, ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, 

ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʷʤʠ. ʆʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ ʧʩʝʬʠʪʦʚʳʭ ʨʘʟʥʦʩʪʝʡ ʢʘʨʪʠʨʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʀʩʪʦʯʥʠʢʦʤ ʩʥʦʩʘ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʚʳʩʪʫʧʘʣʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʄʘʣʦʢʫʨʠʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠʣʠ ʞʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʨʳʙʘʢʦʚʩʢʦʡ ʩʚʠʪʳ. 

ʉʥʦʩ ʤʦʛ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʣʠ ʜʝʧʨʝʩʩʠʠ ʤʝʞʜʫ 

ʮʝʥʪʨʘʤʠ ʚʫʣʢʘʥʠʟʤʘ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʥʟʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ ʩʤʝʥʳ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʥʦʩʪʝʡ.  

ɺ ʧʦʨʦʜʘʭ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [21, 24, 49, 60, 126, 142] ʦʙʥʘʨʫʞʝʥʳ ʢʦʤʧʣʝʢʩʳ 

ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʟʦʥʳ Neodenticula kamtschatica ʠ ʨʘʜʠʦʣʷʨʠʡ ʟʦʥ Luchnocanium 

nipponicum ʠ Thecosphaera japonica, ʫʢʘʟʳʚʘʶʱʠʭ (ʦʧʨʝʜʝʣʝʥʠʷ ɺ.ʇ. ɹʦʣʜʳʨʝʚʦʡ, ɼ. ʀ. 

ɺʠʪʫʭʠʥʘ, ʃ. ʄ. ɼʦʣʤʘʪʦʚʦʡ) ʥʘ ʧʦʟʜʥʝʤʠʦʮʝʥ-ʨʘʥʥʝʧʣʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ. K-Ar 

ʜʘʪʠʨʦʚʢʠ ʦʙʨʘʟʮʦʚ ʛʠʜʨʦʵʢʩʧʣʦʟʠʚʥʳʭ ʪʫʬʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 3,8Ñ0,5 ʜʦ 8,3Ñ1,1 ʤʣʥ. 

ʣʝʪ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʧʨʝʜʧʦʣʘʛʘʣʩʷ ʧʦʟʜʥʝʤʠʮʦʥʝʚʳʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ [49]. ʆʜʥʘʢʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ De Grave et al. [178], ʧʦʣʫʯʝʥʳ ʜʘʪʠʨʦʚʢʠ ʧʦ ʮʠʨʢʦʥʘʤ U-Pb ʤʝʪʦʜʦʤ ʧʦ 

ʠʥʪʨʫʟʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʧʨʘʩʦʣʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʦʩʪʘʚʠʚʰʠʝ ~ 31 ʤʣʥ. ʣ. ʂʦʥʪʘʢʪʳ ʩʦ 

ʚʤʝʱʘʶʱʠʤʠ ʪʝʣʘ ʧʦʨʦʜʘʤʠ ʨʳʙʘʢʦʚʩʢʦʡ ʩʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʥʦ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦ. ʂʫʥʘʰʠʨ ʦʪʤʝʯʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʠʥʪʨʫʟʠʚʥʳʭ 

ʢʦʥʪʘʢʪʦʚ, ʯʪʦ, ʧʦ ʩʦʛʣʘʩʥʦʝ [178] ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʨʘʥʥʝʦʣʠʛʦʮʝʥʦʚʳʡ, ʘ, ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʚʦʟʤʦʞʥʦ ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʡ ʚʦʟʨʘʩʪ ʧʦʨʦʜ. 

 

 

29 



30 

ʇʦʟʜʥʠʡ ʧʣʠʦʮʝʥ N2 

ʂʘʤʫʡʩʢʘʷ ʩʚʠʪʘ (N2km) ʟʘʣʝʛʘʝʪ ʩʦʛʣʘʩʥʦ, ʨʝʞʝ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʧʝʨʝʨʳʚʦʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʨʳʙʘʢʦʚʩʢʦʡ ʩʚʠʪʳ, ʧʝʨʝʢʨʳʪʘ ʩ ʥʝʙʦʣʴʰʠʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʥʝʩʦʛʣʘʩʠʝʤ, ʙʘʟʘʣʴʪʘʤʠ ʬʨʝʛʘʪʩʢʦʡ ʪʦʣʱʠ, ʩ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʬʘʮʠʘʣʴʥʳʝ 

ʚʟʘʠʤʦʧʝʨʝʭʦʜʳ (ʈʠʩʫʥʦʢ 1.4.1). ʄʦʱʥʦʩʪʴ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ 1176 ʤ [49]. 

ʅʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʣʠʰʦʠʜʥʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʯʘʩʪʦ ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʣʠʪʠʬʠʢʘʮʠʠ, ʦʙʦʛʘʱʝʥʥʳʤʠ ʧʝʤʟʦʚʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʦʪ ʜʘʮʠʘʥʜʝʟʠʪʦʚʦʛʦ ʜʦ ʨʠʦʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʆʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʪʫʬʳ ʢʠʩʣʦʛʦ 

ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʤʝʨʥʦʩʪʠ, ʯʘʱʝ ʥʝʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʩʧʝʢʘʥʠʷ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʨʝʜʠ ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʳ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ 

ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʠ, ʩʣʦʞʝʥʥʳʝ ʦʢʘʪʘʥʥʦʡ ʠ ʧʦʣʫʦʢʘʪʘʥʥʦʡ ʛʘʣʴʢʦʡ 

(ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʠ ʩʦʜʝʨʞʘʪ ʪʘʢʞʝ ʦʩʪʨʦʫʛʦʣʴʥʳʝ ʦʙʣʦʤʢʠ) ʠ ʚʘʣʫʥʘʤʠ ʵʬʬʫʟʠʚʦʚ ʠ 

ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʨʦʜʘʤ 

ʨʳʙʘʢʦʚʩʢʦʡ ʩʚʠʪʳ [109]. 

ʇʣʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʢʘʤʫʡʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʟʦʥ: Neodenticula kamtschatica, Neodenticula kamtschatica - 

N. koizumii, N. koizumii ʠ ʨʘʜʠʦʣʷʨʠʡ ʟʦʥʳ Thecosphaera japonica [21, 142]. 

ʅɽʆɻɽʅ-ʂɺɸʈʊɽʈ (N-Q)  

ʇʦʟʜʥʠʡ ʧʣʠʦʮʝʥ-ʨʘʥʥʠʡ ʧʣʝʡʩʪʦʮʝʥ (N2-Q1) 

ʌʨʝʛʘʪʩʢʘʷ ʪʦʣʱʘ (N2-Q1fr) ʚʳʜʝʣʝʥʘ ʧʦʜ ʵʪʠʤ ʥʘʟʚʘʥʠʝʤ ʚ 1994 ʛ. ʇ. ʖ. ʂʦʚʪʫʥʦʚʠʯʝʤ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ɻɼʇ-200. ʀʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʠʟʫʯʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʩʣʘʛʘʷ ʧʣʘʪʦʦʙʨʘʟʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʯʘʩʪʷʭ 

ʦʩʪʨʦʚʦʚ ʀʪʫʨʫʧ ʠ ʂʫʥʘʰʠʨ; ʟʘʣʝʛʘʝʪ ʥʘ ʥʠʞʝʣʝʞʘʱʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩ ʨʘʟʤʳʚʦʤ. ʄʦʱʥʦʩʪʴ 

ʪʦʣʱʠ ʚʳʯʠʩʣʝʥʘ ʛʨʘʬʠʯʝʩʢʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ~ 350-440 ʤ.  

ʊʦʣʱʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʥʠʞʥʷʷ ʯʘʩʪʴ ʪʦʣʱʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʙʘʟʘʣʴʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʷʤʠ, ʯʘʩʪʦ ʟʘʤʝʱʘʶʱʠʤʠʩʷ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʘʛʣʦʤʝʨʘʪʦʚʳʤʠ ʪʫʬʘʤʠ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ; 

ʚʝʨʭʥʷʷ ʯʘʩʪʴ ï çʢʦʤʧʣʝʢʩ ʧʣʘʪʦʙʘʟʘʣʴʪʦʚè ï ʩʣʦʞʝʥʘ ʩʫʙʘʵʨʘʣʴʥʳʤʠ ʵʬʬʫʟʠʚʥʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʦʚ ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ. ʄʦʱʥʦʩʪʴ ʧʦʪʦʢʦʚ ʚ ʩʨʝʜʥʝʤ 10 ʤ [49. 51].  
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ʈʠʩʫʥʦʢ 1.4.1 ï ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʖʞʥʳʭ ʂʫʨʠʣ ʥʘ ʧʨʠʤʝʨʝ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦ. 

ʀʪʫʨʫʧ [ʧʦ 49, 109] 
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ɺʦʟʨʘʩʪ ʬʨʝʛʘʪʩʢʦʡ ʪʦʣʱʠ (ʧʦʟʜʥʠʡ ʧʣʠʦʮʝʥ-ʨʘʥʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ) ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʥʘʭʦʜʦʢ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ (ʟʦʥʘ Neodenticula kamtschaticaïN. koizumii) ʚ ʨʘʟʨʝʟʘʭ 

ʙʫʭʪʳ ʇʘʨʫʩʥʘʷ ʠ ʧʝʨʝʰʝʡʢʘ ʆʩʝʥʥʠʡ; ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʙʘʟʘʣʴʪʦʚ ʛʦʨʳ ʌʨʝʛʘʪ 

(3,07Ñ0,05 ʤʣʥ ʣʝʪ), ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʂ-ɸr ʤʝʪʦʜʦʤ ɼʞ. ɹʝʡʣʥ ʚ ʂʦʧʝʥʛʘʛʝʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

[154], ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʣʘʪʦʙʘʟʘʣʴʪʦʚ ʚʣʢ. ʄʝʜʚʝʞʠʡï 1,03Ñ0,6 ʤʣʥ ʣʝʪ [165] (ʂ-ɸr 

ʤʝʪʦʜ).  

ʂɺɸʈʊɽʈ (Q) 

ʕʦʧʣʝʡʩʪʦʮʝʥ1-ʩʨʝʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ (QE-II ) 

ɻʦʣʦʚʥʠʥʩʢʘʷ ʩʚʠʪʘ (QE-II gl) ʚʳʜʝʣʝʥʘ ɹ.ʅ. ʇʠʩʢʫʥʦʚʳʤ ʚ 1962 ʛʦʜʫ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʦ. ʂʫʥʘʰʠʨ ʩʦ ʩʪʨʘʪʦʪʠʧʦʤ ʥʘ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʦʪ ʧʦʩ. ʉʝʨʥʦʚʦʜʩʢʠʡ ʜʦ 

ʧʦʩ. ɻʦʣʦʚʥʠʥʦ [113]; ʥʘ ʦ-ʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʨʘʟʚʠʪʘ ʣʦʢʘʣʴʥʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʘʣʝʦʜʝʧʨʝʩʩʠʷʭ. ɿʘʣʝʛʘʝʪ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʬʨʝʛʘʪʩʢʦʡ ʪʦʣʱʝ ʠ ʥʘ ʢʘʤʫʡʩʢʦʡ ʩʚʠʪʝ. ɺʩʢʨʳʪʘʷ 

ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 640 ʤ [49].  

ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʪʠʧʘʤʠ ʨʘʟʨʝʟʦʚ: ʧʝʨʚʳʡ ʩʣʦʞʝʥ ʧʝʤʟʦʚʳʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʠ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʯʘʩʪʦ ʩ ʪʝʢʩʪʫʨʘʤʠ 

ʧʦʜʚʦʜʥʳʭ ʛʨʷʟʝʚʦ-ʤʫʪʴʝʚʳʭ ʧʦʪʦʢʦʚ ʠ ʦʧʦʣʟʥʝʚʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ, ʚʪʦʨʦʡ ï ʩʫʙʘʵʨʘʣʴʥʳʤʠ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʕʦʧʣʝʡʩʪʦʮʝʥ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʦʚʳʡ ʚʦʟʨʘʩʪ ʛʦʣʦʚʥʠʥʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ (0,5ï0,7 ʤʣʥ. ʣʝʪ) [49], ʘ ʪʘʢʞʝ ʧʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʥʘʭʦʜʢʘʤ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʟʦʥʳ Neodenticula koizumii (1,95ï2,2 ʤʣʥ. 

ʣʝʪ) ʠ ʟʦʥ Thalassiosira antiqua ï Proboscia curvistroris (1,95ï0,095 ʤʣʥ ʣʝʪ) [142]. 

ʉʨʝʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥ (QII -QH) 

ɹʦʛʘʪʳʨʩʢʘʷ ʪʦʣʱʘ (QII -QHbg) ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʤʦʣʦʜʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʙʨʘʟʦʚʘʥʠʷ 

ʙʦʛʘʪʳʨʩʢʦʡ ʪʦʣʱʠ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʨʝʛʘʪʩʢʦʡ ʪʦʣʱʠ ʠ ʛʦʣʦʚʥʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʄʦʱʥʦʩʪʴ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 1175 ʤ [49]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʊʦʣʱʘ ʩʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʤʝʩʠ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʦʚ: ʣʘʚʘʤʠ ʠ ʪʫʬʘʤʠ ʘʥʜʝʟʠʪʦʚ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, ʨʝʞʝ 

ʜʘʮʠʘʥʜʝʟʠʪʦʚ ʩʦ ʩʣʦʞʥʳʤʠ ʬʘʮʠʘʣʴʥʳʤʠ ʟʘʤʝʱʝʥʠʷʤʠ. ʆʩʥʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ʜʘʥʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʢʨʳʪʦ ʦʪʣʦʞʝʥʠʷʤʠ ʨʦʢʦʚʩʢʦʡ ʩʚʠʪʳ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ 

ʯʝʭʣʦʤ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ ʦʪ ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʜʦ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʦʚ.  

 

 
1 ʇʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʣʘʙʨʠʡʩʢʦʤʫ ̫ʨʫʩʫ, ʠʥʜʝʢʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [49] 



33 

ɺʦʟʨʘʩʪ ʪʦʣʱʠ ʦʧʨʝʜʝʣʝʥ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʧʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʶ ʩ 

ʨʷʜʦʤ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʦʨʩʢʠʭ ʪʝʨʨʘʩ. ʇʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʦʛʘʪʳʨʩʢʦʡ 

ʪʦʣʱʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʬʦʨʤ ʠ ʩʣʝʜʦʚ ʪʝʯʝʥʠʷ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ ʠ 

ʦʪʩʫʪʩʪʚʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʷʚʣʷʶʪʩʷ ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ 

ʜʘʪʠʨʦʚʦʢ 4220Ñ50 ʣʝʪ ʠ 4200 ʣʝʪ [192].  

ɺʝʨʭʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ (QIII ) 

ʈʦʢʦʚʩʢʘʷ ʩʚʠʪʘ (QIII rk) ʨʘʟʚʠʪʘ ʥʘ ʦʩʪʨʦʚʘʭ ʀʪʫʨʫʧ ʠ ʂʫʥʘʰʠʨ ʣʦʢʘʣʴʥʦ ʠ ʧʨʠʫʨʦʯʝʥʘ 

ʢ ʯʝʪʚʝʨʪʠʯʥʳʤ ʚʫʣʢʘʥʘʤ ʩ ʵʢʧʣʦʟʠʚʥʳʤ ʪʠʧʦʤ ʠʟʚʝʨʞʝʥʠʡ (ʚʫʣʢʘʥʳ ɻʦʣʦʚʥʠʥʘ, ʈʦʢʦʚʩʢʠʡ ʠ 

ɺʝʪʨʦʚʦʡ ʧʝʨʝʰʝʡʢʠ, ʢʘʣʴʜʝʨʘ ʄʝʜʚʝʞʴʷ). ʇʦʢʨʦʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʞʝʥʳ ʧʝʤʟʦʚʳʤʠ ʪʫʬʘʤʠ 

(ʈʠʩʫʥʦʢ 1.4.2), ʪʫʬʬʠʪʘʤʠ, ʪʝʬʨʦʠʜʘʤʠ, ʩʧʝʢʰʠʤʠʩʷ ʪʫʬʘʤʠ ʜʘʮʠʘʥʜʝʟʠʪʦʚ, ʜʘʮʠʪʦʚ, 

ʨʠʦʜʘʮʠʪʦʚ. ʆʥʠ ʟʘʣʝʛʘʶʪ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʣʘʚʘʭ ʧʝʨʚʦʡ ʧʘʯʢʠ 

ʙʦʛʘʪʳʨʩʢʦʡ ʪʦʣʱʠ ʠ ʥʘ ʧʦʨʦʜʘʭ ʛʦʣʦʚʥʠʥʩʢʦʡ ʩʚʠʪʳ. ʉ ʧʦʨʦʜʘʤʠ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʧʘʯʝʢ 

ʙʦʛʘʪʳʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʬʘʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʧʝʨʝʭʦʜʳ. ʄʦʱʥʦʩʪʴ ʨʦʢʦʚʩʢʦʡ 

ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0 ʤ ʜʦ 370 ʤ. 

ɺʦʟʨʘʩʪ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʜʩʪʠʣʘʶʱʠʭ (36 ʪʳʩ. ʣʝʪ) ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ (9 ʪʳʩ. ʣʝʪ) ʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ 

ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ (20 ʪʳʩ. ʣʝʪ) ʧʦʨʦʜ ʢʦʤʧʣʝʢʩʘ [49]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥʳ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʠʨʦʚʢʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʢʘʣʴʜʝʨʳ ʃʴʚʠʥʘʷ ʇʘʩʪʴ (ʦ. ʀʪʫʨʫʧ): 13 

ʪʳʩ. ʣʝʪ ʠ 12,3 ʪʳʩ. ʣʝʪ [71]. ʉʦʛʣʘʩʥʦ ʜʨʫʛʠʤ ʘʚʪʦʨʘʤ, ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʜʘʪʠʨʫʶʪʩʷ 9.5 

ʪʳʩ. ʣʝʪ [28]. ʅʦʚʝʡʰʠʝ ʜʘʥʥʳʝ ʧʦ ʨʘʜʠʫʛʣʝʨʦʜʥʦʤʫ ʜʘʪʠʨʦʚʘʥʠʶ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʚ ʪʝʬʨʝ 

ʦʙʫʛʣʝʥʥʳʭ ʩʪʝʙʣʝʡ ʙʘʤʙʫʯʥʠʢʘ ʢʫʨʠʣʴʩʢʦʛʦ (Sasa kurilensis), ʧʦʛʠʙʰʝʛʦ ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʢʨʳʪʠʷ ʪʝʬʨʦʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʢʩʧʣʦʟʠʚʥʦʝ ʠʟʚʝʨʞʝʥʠʝ ʥʘ ʦ. ʀʪʫʨʫʧ ʚ ʨʘʡʦʥʝ ʧʝʨʝʰʝʡʢʘ 

ɺʝʪʨʦʚʦʡ ʧʨʦʠʟʦʰʣʦ ʦʢʦʣʦ 2115 1995 ʣʝʪ ʥʘʟʘʜ [29]. 

ɻʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʢʣʶʯʘʶʪ ʤʘʨʠʥʠʡ, ʵʦʣʠʡ, ʣʠʤʥʠʡ ʠ ʧʘʣʶʩʪʨʠʡ. ʆʥʠ 

ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʥʠʞʥʝ-ʩʨʝʜʥʶʶ ʠ ʚʝʨʭʥʶʶ ʯʘʩʪʠ ʛʦʣʦʮʝʥʘ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪʠʨʦʚʦʢ [49] ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʀʩʧʦʣʢʦʤʘ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 2018 ʛ., ʨʘʟʜʝʣʠʚʰʝʛʦ ʛʦʣʦʮʝʥ ʥʘ 3 ʷʨʫʩʘ ʩ ʥʠʞʥʠʤʠ 

ʛʨʘʥʠʮʘʤʠ 4250 ʣʝʪ, 8236 ʣʝʪ ʠ 11700 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɻʦʣʦʮʝʥʦʚʳʝ ʥʝʨʘʩʯʣʝʥʸʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʳʭʣʳʝ ʦʩʘʜʢʠ 

ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʨʘʩʯʣʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʦʥʦʚʦʛʦ ʠ ʚʦʜʥʦʛʦ ʨʷʜʦʚ.  
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ʇʦʜʚʦʜʷ ʠʪʦʛ: ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ. ʆʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʂʫʨʠʣʴʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʠ ʩʣʦʞʝʥʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʥʝʦʛʝʥʘ ʠ ʢʚʘʨʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʨʦʨʚʘʥʳ ʢʦʤʘʛʤʘʪʠʯʥʳʤʠ ʠʤ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʠ 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ.  

ɺ ʩʚʝʪʝ ʠʟʣʦʞʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʨʝʰʝʥʥʳʭ 

ʧʨʦʙʣʝʤ, ʮʝʣɹ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʶʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ 

(ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ) ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʚʷʟʠ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʨʫʜʥʳʭ ʬʦʨʤʘʮʠʡ ʚ ʭʦʜʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʖʞʥʳʭ 

ʂʫʨʠʣ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʋʪʦʯʥʠʪʴ ʤʝʪʦʜʠʢʫ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʢʦʤʧʣʝʢʩʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ); 

2. ʋʪʦʯʥʠʪʴ ʩʭʝʤʫ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ, ʦʙʦʩʥʦʚʘʪʴ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, ʤʦʨʬʦʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʪʠʧ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ 

ʟʘʣʦʞʝʥʠʷ; 

ʈʠʩʫʥʦʢ 1.4.2 ï ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʙʝʣʳʭ ʧʝʤʟʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʨʦʢʦʚʩʢʦʡ ʩʚʠʪʳ.  

ɺʝʪʨʦʚʦʡ ʧʝʨʝʰʝʝʢ, ʦ. ʀʪʫʨʫʧ [ʌʦʪʦ ʉʝʤʠʣʝʪʢʠʥʘ ʉ.ɸ.] 
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3. ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ, ʦʙʦʩʥʦʚʘʪʴ ʠʭ ʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʚʦʟʨʘʩʪ; 

4. ʆʙʦʩʥʦʚʘʪʴ ʵʪʘʧʳ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʩʪʘʜʠʠ ʤʘʛʤʘʪʠʟʤʘ ʦʩʪʨʦʚʦʚ 

ʖʞʥʳʭ ʂʫʨʠʣ; 

5. ʀʟʫʯʠʪʴ ʩʚʷʟʴ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ɻ ʣʝʤʝʥʪʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʖʞʥʳʭ ʂʫʨʠʣ ʚ ʭʦʜʝ ʠʭ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. 
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ɻʃɸɺɸ 2 ʀʉʊʆʈʀʗ ʀɿʋʏɽʅʀʗ ʀ ʄɽʊʆɼʀʂɸ ɺʓɼɽʃɽʅʀʗ 

ʈɸɿʈʓɺʅʓʍ ʅɸʈʋʐɽʅʀʁ ʆʉʊʈʆɺʆɺ ʂʋʅɸʐʀʈ ʀ ʀʊʋʈʋʇ 

ɿʥʘʥʠʷ ʦ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʨʝʛʠʦʥʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʝʛʦ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘ ʠ ʝʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʣʦʞʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʠʩʣʦʢʘʮʠʡ ʨʝʛʠʦʥʘ ʜʘʸʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ [151]. ʕʪʦ 

ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥ ʠ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [110]. ʂʨʦʤʝ ʵʪʦʛʦ, ʢ ʦʙʣʘʩʪʷʤ 

ʨʘʟʚʠʪʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʶʞʥʳʭ ʦʩʪʨʦʚʘʭ ʂʫʨʠʣʴʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʧʨʠʫʨʦʯʝʥʳ ʟʦʥʳ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʤʝʱʘʶʱʠʝ ʚʩʝ ʤʝʜʥʳʝ, ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʝ ʠ 

ʟʦʣʦʪʦ-ʩʝʨʝʙʨʷʥʳʝ ʧʨʦʷʚʣʝʥʠʷ. ʉ ʟʦʥʘʤʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʩʚʷʟʘʥʳ ʚʳʭʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. ʉʧʦʨʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʚʟʘʠʤʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ [132, 

134].  

ɼʣʷ ʮʝʣʦʩʪʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʧʦʜʙʦʨʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʝʝ ʨʝʰʝʥʠʷ ʤʝʪʦʜʠʢʠ 

ʩʪʦʠʪ ʥʘʯʘʪʴ ʩ ʠʩʪʦʨʠʠ ʠʟʫʯʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʶʞʥʳʭ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʦʚ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. 

2.1 ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ  

ɺr ʜʝʣʷʝʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ʠʟʫʯʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʖʞʥʳʭ ʂʫʨʠʣ, 

ʢʦʪʦʨʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʳ ʩ ʠʟʜʘʥʠʝʤ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200 000. ɺ ʭʦʜʝ ʵʪʠʭ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʣʠʩʴ ʢʠʥʝʤʘʪʠʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʚʦʟʨʘʩʪ ʟʘʣʦʞʝʥʠʷ 

ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʨʝʜʣʘʛʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [86]. 

XX ʚʝʢ 

ʇʝʨʚʦʡ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʙʦʪʦʡ, ʚ ʢʦʪʦʨʦʡ ʦʙʩʫʞʜʘʣʠʩʴ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʩʪʨʦʚʦʚ 

ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ, ʩʪʘʣʘ ɻɻʂ-1000/1 ʧʦ ʣʠʩʪʘʤ L-55, K-55 [47]. ʉʦʛʣʘʩʥʦ ʝʡ, ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʣʠʰʴ ʜʚʘ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʷ ʥʘ ʧ-ʦʚʝ ʃʦʚʮʦʚʘ (ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ 

ʦʢʦʥʝʯʥʦʩʪʴ ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ) (ʈʠʩʫʥʦʢ 1.1.1).  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʰʪʘʙʘ ʠ ʜʝʪʘʣʴʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʦʩʣʦ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʷʚʣʷʝʤʳʭ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʧʝʨʚʦʤ ʠʟʜʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤ-ʙʘ 1:200 000 

[78] ʟʘʧʘʜʥʝʝ ʦ. ʂʫʥʘʰʠʨ (K-55-II) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʨʘʟʣʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʂʫʥʘʰʠʨʩʢʠʡ ʧʨʦʣʠʚ ʠ ʦʪʜʝʣʷʝʪ ʦʩʪʨʦʚ ʦʪ ʦ. ʍʦʢʢʘʡʜʦ. ʆʭʦʪʦʤʦʨʩʢʦʝ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʝ 

ʧʦʙʝʨʝʞʴʷ ʦ. ʂʫʥʘʰʠʨ ʨʘʟʙʠʪʳ ʩʝʨʠʝʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɺʳʜʝʣʷʝʪʩʷ ʜʚʘ ʛʣʘʚʥʳʭ ʪʠʧʘ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ: ʩʙʨʦʩʳ ʠ ʪʨʝʱʠʥʳ ʩʢʦʣʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʘʡʢʘʤʠ. ʆʨʠʝʥʪʠʨʦʚʢʘ 

ʧʨʦʩʪʠʨʘʥʠʷ ʜʠʩʣʦʢʘʮʠʡ ʩʘʤʘʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʟʣʦʤʳ ʠʤʝʶʪ ʩʝʚʝʨʦ-
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ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʘʚʪʦʨʘʤʠ ʢʘʨʪʳ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʦʪ ʤ. ɿʥʘʤʝʥʢʘ ʜʦ ʧʦʜʥʦʞʠʷ ʚʣʢ. ɻʦʣʦʚʥʠʥʘ ʚʜʦʣʴ 

ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ (ʈʠʩʫʥʦʢ 2.1.1-1) ʠ ʜʨ. ɺr ʜʝʣʝʥʳ ʢʦʣʴʮʝʚʳʝ ʨʘʟʣʦʤʳ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ ʧʦʩʪʨʦʡʢʘʭ ʚʫʣʢʘʥʦʚ ʄʝʥʜʝʣʝʝʚʘ ʠ ɻʦʣʦʚʥʠʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʴʜʝʨ. 

ʉ ʛʦʨʷʯʠʤ ʠʩʪʦʯʥʠʢʘʤ ʫʚʷʟʳʚʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʜʠʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. ɸʤʧʣʠʪʫʜʘ ʦʧʠʩʘʥʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʥʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ. ɿʘʣʦʞʝʥʠʝ ʨʘʟʣʦʤʦʚ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʬʘʟ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʠʩʣʦʮʠʨʦʚʘʣʠ ʠ ʫʩʣʦʞʥʷʣʠ ʩʪʨʫʢʪʫʨʫ ʦʩʪʨʦʚʘ. 

ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦ. ʂʫʥʘʰʠʨ ʘʚʪʦʨʳ ʣʠʩʪʘ L-55-XXXII [ 79] ʦʪʤʝʯʘʶʪ ʩʝʨʠʶ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʠ ʩʫʙʰʠʨʦʪʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚʜʦʣʴ 

ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʩʪʨʦʚʘ (ʈʠʩʫʥʦʢ 2.1.1-2). ɺ ʟʦʥʘʭ ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜʳ ʦʢʚʘʨʮʦʚʘʥʳ ʠ 

ʩʫʣʴʬʠʜʠʟʠʨʦʚʘʥʳ. ʐʠʨʠʥʘ ʙʨʝʢʯʠʨʦʚʘʥʥʳʭ ʟʦʥ ʜʦʩʪʠʛʘʝʪ 50 ʤ ʧʨʠ ʢʨʫʪʳʭ ʧʘʜʝʥʠʷʭ ʧʣʦʩʢʦʩʪʠ 

ʩʙʨʘʩʳʚʘʪʝʣʷ (ʜʦ 80ę). 

ɸʚʪʦʨʘʤʠ ʣʠʩʪʘ L-55-XXXIII ʤʘʩʰʪʘʙʘ 1:200 000 [80] ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʣʠʯʥʳʡ ʚʦʟʨʘʩʪ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ ʩʯʠʪʘʶʪʩʷ çʞʠʚʫʱʠʤʠè ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʜʚʦʜʷʱʠʝ ʢʘʥʘʣʳ ʜʣʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɿʘʣʦʞʝʥʠʝ ʨʘʟʣʦʤʦʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʦʡ ʬʘʟʳ 

ʩʢʣʘʜʯʘʪʦʩʪʠ. ʇʣʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʙʳʣʠ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʩʘʭʘʣʠʥʩʢʦʡ 

ʬʘʟʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ. ɺ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʣʠʩʪʫ L-55-XXXIII ʚʧʝʨʚʳʝ ʛʦʚʦʨʠʪʩʷ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʨʫʧʥʦʛʦ ʩʜʚʠʛʦʚʦʛʦ ʥʘʨʫʰʝʥʠʷ ʤʝʞʜʫ ʦʩʪʨʦʚʘʤʠ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ, ʢʦʪʦʨʦʝ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʫʣʠʩʦʦʙʨʘʟʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʦʩʪʨʦʚʦʚ. ɺ ʨʘʡʦʥʝ ʛ. ʈʫʨʫʡ ʠ ʚʜʦʣʴ 

ʆʭʦʪʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚʳʜʝʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʪʠʧʘ ʩʙʨʦʩʦʚ, 

ʩʝʢʫʱʠʝ ʧʦʢʨʦʚʳ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʵʬʬʫʟʠʚʦʚ (ʈʠʩʫʥʦʢ 2.1.1-3), ʥʘ ʤʝʩʪʥʦʩʪʠ ʪʘʢʠʝ ʩʙʨʦʩʳ 

ʚʳʨʘʞʘʶʪʩʷ ʧʦʯʪʠ ʦʪʚʝʩʥʳʤʠ ʦʙʨʳʚʘʤʠ ʚʳʩʦʪʦʡ 100 ʤ. ʂʘʨʪʠʨʫʶʪʩʷ ʢʦʣʴʮʝʚʳʝ ʨʘʟʣʦʤʳ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʧʦʩʪʨʦʡʢʘʭ ʚʫʣʢʘʥʦʚ ʊʷʪʷ, ɹʝʨʫʪʘʨʫʙʝ ʠ ʃʴʚʠʥʘʷ ʧʘʩʪʴ. 
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ʈʠʩʫʥʦʢ 2.1.1 ï ʉʭʝʤʳ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʣʠʩʪʦʚ ɻɻʂ-200/1 (ʤʘʩʰʪʘʙ 

ʩʭʝʤ 1:1 000 000, ʚʨʝʟʦʢ 1:250 000) [78, 79, 80] 
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ʀʥʫʶ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ 

ʧʨʠʚʦʜʷʪ ʚ ʩʚʦʠʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʂ.ʌ. ʉʝʨʛʝʝʚ ʠ ʄ.ʀ. ʉʪʨʝʣʴʮʦʚ [132, 134]. ɸʚʪʦʨʘʤʠ 

ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʨʘʟʣʦʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʦʜʦʣʴʥʳʝ ʠ 

ʧʦʧʝʨʝʯʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʦʩʝʚʦʡ ʣʠʥʠʠ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ. ʂ.ʌ. 

ʉʝʨʛʝʝʚ ʩ ʢʨʫʧʥʳʤʠ ʧʨʦʜʦʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʥʘ ʦʩʪʨʦʚʘʭ (ʈʠʩʫʥʦʢ 2.1.2) ʩʚʷʟʳʚʘʝʪ çéʚʩʝ 

ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʝ ʠ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʠ 

ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʠ ʞʝ ʟʦʥʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ ʫʨʫʧʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʘʥʥʝ-ʩʨʝʜʥʝʤʠʦʮʝʥʦʚʳʭ ʠʥʪʨʫʟʠʡ ʥʘ 

ʦʩʪʨʦʚʘ ʇʘʨʘʤʫʰʠʨ, ʋʨʫʧ ʠ ʂʫʥʘʰʠʨ)2è. ʇʨʠ ʵʪʦʤ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʣʦʤʳ 

ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʳ ʩʦʧʨʷʞʝʥʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʙʨʦʩʦ- ʠ ʚʟʙʨʦʩʦ-

ʩʜʚʠʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʦʧʨʦʩ ʦ ʚʨʝʤʝʥʠ ʠʭ ʟʘʣʦʞʝʥʠʷ ʘʚʪʦʨ ʦʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʳʤ, ʥʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʫʞʝ ʚ ʢʦʥʮʝ ʨʘʥʥʝʤʠʦʮʝʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ʉʨʝʜʠ 

ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʣʦʤʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʥ ʦʪʤʝʯʘʝʪ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʙʨʦʩʦʚʦʡ, 

ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ3, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʤʦʣʦʜʳʝ ʛʨʘʙʝʥʳ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʨʳʭʣʳʤʠ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺʦʟʨʘʩʪ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʝʥ. ʏʘʩʪʴ ʠʟ ʥʠʭ, 

ʥʝʩʦʤʥʝʥʥʦ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʝʱʝ ʚ ʨʘʥʥʝʤ ʤʠʦʮʝʥʝ, ʪʦʛʜʘ ʢʘʢ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʦʟʥʠʢʣʠ ʛʦʨʘʟʜʦ 

ʧʦʟʜʥʝʝ ʠ ʥʝʨʝʜʢʦ ʧʨʦʷʚʣʷʶʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʜʘʞʝ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ [131]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʂ.ʌ. ʉʝʨʛʝʝʚʳʤ, ʦʧʠʨʘʚʰʠʤʩʷ ʥʘ ʦʨʠʝʥʪʠʨʦʚʢʫ ʦʪʜʝʣʴʥʳʭ ʦʩʪʨʦʚʦʚ ʠ 

ʚʫʣʢʘʥʦʚ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʡ ʟʦʥʳ, ʙʫʜʝʪ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʛʣʘʚʥʦʛʦ 

ʤʘʛʤʦʧʦʜʚʦʜʷʱʝʛʦ ʨʘʟʣʦʤʘ ʚʥʫʪʨʝʥʥʝʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ, ʢʦʪʦʨʳʡ ʦʧʝʨʷʝʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʤʠ 

ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ ʩʪʨʫʢʪʫʨʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ 

ʦʯʘʛʠ, ʧʠʪʘʶʱʠʝ ʚʫʣʢʘʥʳ. ɼʚʠʞʝʥʠʷʤʠ ʧʦ ʵʪʠʤ ʨʘʟʣʦʤʘʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʩʙʨʦʩʘʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʂʫʨʠʣʴʩʢʦʡ ʜʫʛʠ [33]. 

ɸʚʪʦʨʳ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʤʘʩʰʪʘʙʘ 1:1 000 000 (K-55, L-54(55)) [48] 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʛʦ ɽʢʘʪʝʨʠʥʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʧʨʦʣʠʚ ʤʝʞʜʫ 

ʦʩʪʨʦʚʘʤʠ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ. ʆʪʤʝʯʘʝʪʩʷ ʛʣʫʙʠʥʥʘʷ ʧʨʠʨʦʜʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʟʨʳʚʦʤ ʠ ʩʤʝʱʝʥʠʝʤ ʛʣʫʙʠʥʥʳʭ ʛʨʘʥʠʮ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʤʝʞʜʫ ʦʩʪʨʦʚʘʤʠ. 

 

 
2 ʉʝʡʯʘʩ ʜʘʥʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʦ. ʋʨʫʧ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ 

ʧʨʘʩʦʣʦʚʩʢʦʤʫ ʧʣʘʛʠʦʛʨʘʥʠʪ-ʜʠʦʨʠʪʦʚʦʤʫ ʢʦʤʧʣʝʢʩʫ 
3 ɺʦʟʤʦʞʥʦ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʣʠʩʴ ʩʜʚʠʛʦ-ʩʙʨʦʩʳ 
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 ʈʠʩʫʥʦʢ 2.1.2 ï ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ: 1 ï ʚʘʞʥʝʡʰʠʝ 

ʨʘʟʣʦʤʳ; ʧʦʧʝʨʝʯʥʳʝ ʛʨʘʙʝʥʳ; 2 ï ʚʳʧʦʣʥʝʥʥʳʝ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ; 3 ï 

ʚʳʧʦʣʥʝʥʥʳʝ ʥʝʦʛʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ; 4 ï ʠʥʪʨʫʟʠʚʥʳʝ ʪʝʣʘ ʬʦʨʤʘʮʠʠ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ; 

5 ï ʩʦʚʨʝʤʝʥʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ [132] 

XXI ʚʝʢ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʠʩʣʦʢʘʮʠʷʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʚʝʜʝʥʳ ʚʦ ʚʪʦʨʦʤ ʠʟʜʘʥʠʠ ɻɻʂ ʧʦ ʣʠʩʪʘʤ L-55 ʩ ʢʣʘʧʘʥʦʤ (K-55-II), ʤ-ʙʘ 1:200 000 (ʈʠʩʫʥʦʢ 

2.1.3, ʈʠʩʫʥʦʢ 2.1.4) [49]. ɺ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʢʘʨʪʝ ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʷʶʪʩʷ ɿʘʧʘʜʥʳʡ ʠ 

ɺʦʩʪʦʯʥʳʡ ʩʙʨʦʩʳ ï ʛʣʘʚʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʣʦʤʳ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ ï ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ ʦʪ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʠ ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʷʚʣʝʥʳ ʢʘʢ ʩʠʩʪʝʤʳ ʢʨʫʪʦ 

ʥʘʢʣʦʥʝʥʥʳʭ ʩʙʣʠʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʙʨʦʩʦʚ, ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚ, ʠʤʝʶʱʠʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ 

(ɿʘʧʘʜʥʳʡ ʩʙʨʦʩ) ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ (ɺʦʩʪʦʯʥʳʡ ʩʙʨʦʩ) ʧʘʜʝʥʠʷ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʨʪʳ ʚʦ ʛʣʘʚʝ ʩ ʇ.ʖ. ʂʦʚʪʫʥʦʚʠʯʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʣʦʞʥʘʷ ʙʣʦʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ: ʧʨʠʧʦʜʥʷʪʳʝ 
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ʙʣʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʪʨʦʚʘ ʠ ʧʦʣʫʦʩʪʨʦʚʘ (ʛʦʨʩʪʳ ʦʩʪʨʦʚʥʳʭ ʙʣʦʢʦʚ - ʀʪʫʨʫʧʩʢʠʡ, 

ʂʫʥʘʰʠʨʩʢʠʡ ʠ ʉʠʨʝʪʦʢʩʢʠʡ); ʦʧʫʝɦʥʥʳʝ ʙʣʦʢʠ (ɽʢʘʪʝʨʠʥʳ, ʅʝʤʫʨʦ) ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʚʳʨʘʞʝʥʳ ʧʨʦʣʠʚʘʤʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʛʨʘʙʝʥʦʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʫʣʠʩʦʦʙʨʘʟʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʶʞʥʦʤ ʦʢʦʥʯʘʥʠʠ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʚʦʟʥʠʢʣʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʩʣʝʜʩʪʚʠʝ ʣʝʚʦʩʪʦʨʦʥʥʠʭ ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʟʦʥʝ, ʬʦʨʤʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʫ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. 

ʆʩʪʨʦʚʥʳʝ ʙʣʦʢʠ (ʛʦʨʩʪʳ), ʪʘʢ ʞʝ, ʢʘʢ ʠ ʛʨʘʙʝʥʳ ʶʞʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʢʫʣʠʩʦʦʙʨʘʟʥʦ. 

  

ʈʠʩʫʥʦʢ 2.1.3 - ɺʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦ. ʀʪʫʨʫʧ (ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ 

ʈʠʩʫʥʦʢ 2.1.4) [ʤʦʜʠʬʠʮʠʨʦʚʘʥʦ ʠʟ 49] 

ɸʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʂʫʥʘʰʠʨʩʢʠʡ ʦʩʪʨʦʚʥʦʡ ʙʣʦʢ ʨʘʩʯʣʝʥʝʥ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʥʘ ʨʷʜ ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʣʦʢʦʚ. 

ʀʪʫʨʫʧʩʢʠʡ ʙʣʦʢ ʪʘʢʞʝ ʨʘʟʙʠʪ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʣʦʤʘʤʠ (ʈʠʩʫʥʦʢ 2.1.3, ʈʠʩʫʥʦʢ 2.1.4). 

ʇʦʤʠʤʦ ʙʣʦʢʦʚ, ʚʳʜʝʣʷʶʪʩʷ ʚʫʣʢʘʥʦʩʪʨʫʢʪʫʨʳ ʥʝʦʛʝʥʦʚʦʛʦ ʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ, 

ʢʦʪʦʨʳʝ ʤʘʨʢʠʨʫʶʪʩʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʨʝʣʴʝʬʫ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʢʦʣʴʮʝʚʳʤʠ 

ʩʙʨʦʩʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʫʪʨʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʦʪʯʝʪʣʠʚʘʷ ʩʠʩʪʝʤʘ 

ʨʘʜʠʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. 
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʨʘʟʣʦʤʳ ʚʥʫʪʨʠ ʦʩʪʨʦʚʥʳʭ ʩʪʨʫʢʪʫʨ (ʧʨʦʯʠʝ) ʧʨʦʩʪʠʨʘʶʪʩʷ ʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ (ʚʜʦʣʴ ʜʫʛʠ) ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ (ʚʢʨʝʩʪ) ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʘʨʫʰʝʥʠʷ 

ʩʫʙʰʠʨʦʪʥʦʛʦ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠʛʨʘʶʪ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ. ʊʘʢʞʝ ʘʚʪʦʨʘʤʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ ʨʘʟʣʦʤʦʚ ʩ ʥʝʷʩʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ, ʢʦʪʦʨʳʝ, 

ʚʝʨʦʷʪʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʙʨʦʩʳ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʝ ʨʘʟʣʦʤʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʬʠʢʩʠʨʫʶʪʩʷ ʨʘʟʜʚʠʛʦʚʳʝ ʥʘʨʫʰʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʭʨʝʙʪʳ ʣʠʥʝʡʥʦ-ʛʥʝʟʜʦʚʦʛʦ ʪʠʧʘ. ʆʥʠ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ 

ʮʝʧʦʯʢʦʡ ʢʨʘʪʝʨʦʚ ʠ ʵʢʩʪʨʫʟʠʡ ʥʘ ʦ. ʀʪʫʨʫʧ (ʭʨ. ɹʦʛʘʪʳʨʴ, ʭʨ. ɻʨʦʟʥʳʡ, ʭʨ. ʄʝʜʚʝʞʠʡ, 

ʭʨ. ʏʠʨʠʧ). ʕʪʠ ʨʘʟʜʚʠʛʠ ʷʚʣʷʶʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʧʝʨʷʶʱʠʤʠ ʨʘʟʨʳʚʘʤʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʩʜʚʠʛʦʚʳʭ (ʩʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʭ) ʨʘʟʣʦʤʦʚ ʧʦʧʝʨʝʯʥʦʛʦ ʠ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʡ [49]. 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʨʘʤʠ ʚʳʜʝʣʝʥʳ ʥʝʙʦʣʴʰʠʝ ʥʘʨʫʰʝʥʠʷ ʪʠʧʘ 

ʩʢʦʣʦʚʳʭ ʪʨʝʱʠʥ ʠ ʪʨʝʱʠʥ ʨʘʟʜʚʠʛʘ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʣʦ ʚʥʝʜʨʝʥʠʝ ʜʘʝʢ, ʫʛʣʳ ʥʘʢʣʦʥʘ 

ʧʣʦʩʢʦʩʪʝʡ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʫʪʳʝ, ʙʣʠʟʢʠʝ ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ 

ʧʨʷʤʦʣʠʥʝʡʥʳʝ, ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʥʝʧʨʦʪʷʞʝʥʥʳʝ. 

ʈʠʩʫʥʦʢ 2.1.4 ï ɺʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦ. ʂʫʥʘʰʠʨ [ʤʦʜʠʬʠʮʠʨʦʚʘʥʦ ʠʟ 49] 
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ɺʦʟʨʘʩʪ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʝʥ. ʄʥʦʛʠʝ ʨʘʟʣʦʤʳ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ɻɻʂ, ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʚ ʧʦʟʜʥʝʤʝʣʦʚʦʝ-ʧʘʣʝʦʛʝʥʦʚʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʟʘʢʣʘʜʳʚʘʣʩʷ ʦʙʱʝʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ 

ʙʫʜʫʱʝʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʝʨʠʦʜ ʧʘʣʝʦʮʝʥʘ-ʵʦʮʝʥʘ (?) ʦʪʤʝʯʘʝʪʩʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠʚʝʜʰʘʷ ʢ ʧʦʷʚʣʝʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʦʚʳʭ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʧʦʚʪʦʨʷʶʱʠʭ ʦʙʱʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠʰʝʜʰʠʡʩʷ ʥʘ ʩʨʝʜʥʠʡ ʠ ʧʦʟʜʥʠʡ ʤʠʦʮʝʥ (ʚʦʟʤʦʞʥʦ ʥʘʯʘʣʩʷ ʝʱʝ ʚ ʦʣʠʛʦʮʝʥʝ ʠ 

ʧʨʦʜʦʣʞʠʣʩʷ ʚ ʨʘʥʥʝʤ ʤʠʦʮʝʥʝ), ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʣʶʯʝʚʳʭ ʩʪʨʫʢʪʫʨ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʪʘʢʠʭ ʢʘʢ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʝ ʧʦʜʥʷʪʠʝ, 

ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʠʡ ʞʝʣʦʙ, ʂʫʨʠʣʴʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʠ ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʠʡ ʧʨʦʛʠʙ. ʉ ʵʪʠʤ 

ʵʪʘʧʦʤ ʚ ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʤ ʧʦʜʥʷʪʠʠ ʩʚʷʟʘʥʦ ʥʘʯʘʣʦ ʠʥʪʝʥʩʠʚʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʥʝ ʧʨʝʢʨʘʪʠʚʰʝʡʩʷ ʜʦʥʳʥʝ. ɺ ʧʦʟʜʥʝʤ ʤʠʦʮʝʥʝ ʤʥʦʛʠʝ ʨʘʟʣʦʤʳ ʫʪʨʘʪʠʣʠ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʦʜʥʘʢʦ ʧʦʜʥʦʚʣʝʥʠʝ ʜʚʠʞʝʥʠʡ ʠ ʟʘʣʦʞʝʥʠʝ ʥʦʚʳʭ ʥʘʨʫʰʝʥʠʡ ʪʦʛʦ ʞʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ 

ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʚ ʯʝʪʚʝʨʪʠʯʥʳʡ ʧʝʨʠʦʜ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ, ʢʘʢ ʧʨʦʜʦʣʴʥʳʭ, ʪʘʢ 

ʠ ʧʦʧʝʨʝʯʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʥʝ ʧʨʝʢʨʘʪʠʣʘʩʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʥʘ ʬʠʢʩʠʨʫʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʷʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ ʩʙʨʦʩʦʚʦ-ʩʜʚʠʛʦʚʦʛʦ 

ʩʤʝʱʝʥʠʷ [49]. 

ʂ ʨʘʟʨʳʚʥʳʤ ʜʠʩʣʦʢʘʮʠʷʤ ʘʚʪʦʨʳ ʢʘʨʪʳ ʦʪʥʦʩʷʪ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʦʥ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʥʝʩʫʱʠʭ ʨʫʜʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ. ʏʘʱʝ ʠʭ ʩʚʷʟʳʚʘʶʪ ʩ 

ʧʦʧʝʨʝʯʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ, ʭʦʪʷ ʦʪʤʝʯʘʶʪ ʠ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʣʦʤʦʚ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʂ.ʌ. ʉʝʨʛʝʝʚʘ. ʂ ʟʦʥʘʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʧʦʨʦʜ ʦʪʥʦʩʷʪ ʠ ʚʳʭʦʜʳ ʠʩʪʦʯʥʠʢʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ [49]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪ ɹʨʘʙʦʪʫ ɺ.ʄ. ɻʨʘʥʥʠʢʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʫ ʁʫʞʝ ʧʦʩʣʝ ʠʟʜʘʥʠʷ ɻɻʂ-200/2, ʚ 

ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʚʥʦʚʴ ʛʦʚʦʨʠʪ ʦ ʚʟʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʝ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ɹʦʣʴʰʦʡ 

ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ [52].  

ʀʟ ʨʘʙʦʪ, ʠʟʜʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʛʣʫʙʠʥʥʦʡ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ʦ. ʀʪʫʨʫʧ, ʚʳʧʦʣʥʝʥʥʳʡ ʊ.ʂ. ɿʣʦʙʠʥʳʤ ʠ ʜʨ. [110]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʤʫ ʘʥʘʣʠʟʫ, 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʷʚʣʷʶʪʩʷ ʩʙʨʦʩʳ ʠ ʚʟʙʨʦʩʳ. ʇʦ 

ʧʣʦʱʘʜʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʜʚʠʞʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʛʣʫʙʠʥʥʳʡ ʨʘʟʨʝʟ ʛʠʧʦʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʩʣʦʠ ʠ ʙʣʦʢʠ ʩ ʨʘʟʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ ʧʦʜʚʠʞʢʘʤʠ, ʨʘʟʛʨʘʥʠʯʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ 

ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ ʩʝʤʠ ʜʝʩʷʪʢʦʚ ʣʝʪ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʜʚʫʤʷ ʨʘʟʣʦʤʘʤʠ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʃʦʚʮʦʚʘ, ʦʜʥʘʢʦ ʜʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʚʝʣʠʯʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʢʠʥʝʤʘʪʠʢʦʡ, ʚʨʝʤʝʥʝʤ ʟʘʣʦʞʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 
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ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʠ ʚʦʧʨʦʩʳ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ. ʆʮʝʥʢʘ ʤʘʛʤʦʧʦʜʚʦʜʷʱʝʡ ʨʦʣʠ ʢʨʫʧʥʝʡʰʠʭ ʨʘʟʣʦʤʦʚ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʟʤʝʱʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ 

ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʪʝʣ ʖʞʥʳʭ ʂʫʨʠʣ ʠ ʚʩʝʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʚ ʮʝʣʦʤ, ʥʘʯʠʥʘʷ ʩʦ ʚʨʝʤʝʥʠ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʈʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʘʷ ʨʦʣʴ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʛʥʦʟʘ ʦʨʫʜʝʥʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʘʞʥʦʩʪʴ 

ʘʥʘʣʠʟʘ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʠ ʦʜʥʘ ʠʟ 

ʟʘʜʘʯ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʠʧʠʟʘʮʠʠ ʨʘʟʣʦʤʦʚ, ʚʳʷʚʣʝʥʠʷ ʠʭ ʢʠʥʝʤʘʪʠʢʠ, ʤʘʩʰʪʘʙʘ ʠ ʚʨʝʤʝʥʠ 

ʟʘʣʦʞʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ XXI ʚʝʢʘ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ 

ʨʘʟʣʦʤʦʚ, ʪʘʢʠʭ ʢʘʢ ɽʢʘʪʝʨʠʥʠʥʩʢʠʡ ʨʘʟʣʦʤ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʪʨʦʚʦʚ ʠ ʘʢʪʠʚʥʦʩʪʴ ʚʫʣʢʘʥʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʙʣʦʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ 

ʦʩʪʨʦʚʘ, ʨʘʟʜʝʣʝʥʳ ʨʘʟʣʦʤʘʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʩʙʨʦʩʘʤʠ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʘʤʠ. 

ʊʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʜʦʣʞʘʶʱʫʶʩʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʦʤʦʚ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪʳ, ʧʨʦʜʝʣʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ɻɻʂ-200/2 [51], ʚ ʢʘʯʝʩʪʚʝ 

ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʠʯʠʥʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ çʚʦʟʜʳʤʘʥʠʝ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ 

ʛʨʷʜʳ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʧʦʷʩʘè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝ ʜʦ ʢʦʥʮʘ ʷʩʥʳʤ ʦʩʪʘʝʪʩʷ 

ʚʨʝʤʷ ʟʘʣʦʞʝʥʠʷ ʨʘʟʣʦʤʦʚ. ɺʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʥʘʣʠʯʠʷ ʢʨʫʧʥʳʭ 

çʨʘʟʜʚʠʛʦʚʳʭ ʩʪʨʫʢʪʫʨè, ʧʨʠʚʦʜʷʱʠʭ ʢ ʚʫʣʢʘʥʠʟʤʫ çʣʠʥʝʡʥʦ-ʛʥʝʟʜʦʚʦʛʦ ʪʠʧʘè. ɺ ʨʘʙʦʪʝ 

ʠʤʝʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ: ʚ ʪʝʢʩʪʝ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʦ 

çʧʨʝʦʙʣʘʜʘʶʱʝʡ ʢʦʤʧʦʥʝʥʪʝ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ ʩʜʚʠʛʘ ʚ ʨʘʟʣʦʤʘʭ ʖʞʥʳʭ ʂʫʨʠʣè; ʥʘ ʣʠʩʪʘʭ 

ʩʘʤʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʧʦʢʘʟʘʥʳ ʧʨʘʚʳʝ ʩʜʚʠʛʠ (ʈʠʩʫʥʦʢ 2.1.4). ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʘʚʪʦʨʘʤʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʚʳʜʝʣʷʶʪʩʷ ñʛʣʘʚʥʳʝò ʠ ñʧʨʦʯʠʝò ʨʘʟʣʦʤʳ. ʇʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ çʧʨʦʯʠʭ ʨʘʟʣʦʤʦʚè ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʚ ʧʨʝʜʝʣʘʭ ʦʩʪʨʦʚʥʦʡ ʩʫʰʠ ʢʨʘʡʥʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʤʘʩʰʪʘʙʝ 1:200 000 ʧʦ ʧʝʨʚʠʯʥʳʤ ʜʘʥʥʳʤ ʢʘʨʪʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʜʠʩʣʦʢʘʮʠʡ, ʯʪʦ ʜʘʞʝ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʝʩʴʤʘ ʩʧʦʨʥʦʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ñʧʨʦʯʠʭ ʨʘʟʣʦʤʦʚò, ʢʦʪʦʨʘʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʭ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʦʧʝʨʷʶʱʠʭ ʜʠʩʣʦʢʘʮʠʡ ʠ ʰʠʨʠʥʫ ʘʨʝʘʣʘ ʠʭ ʨʘʟʚʠʪʠʷ. 

2.2 ʄʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʩʝʪʠ ʨʝʛʠʦʥʘ. ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʘʚʪʦʨ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ 
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ʠʭ ʤʘʩʰʪʘʙʝ, ʢʠʥʝʤʘʪʠʢʝ, ʚʨʝʤʝʥʠ ʟʘʣʦʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʠ ʦʙʩʪʘʥʦʚʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʵʚʦʣʶʮʠʠ. ʆʧʪʠʤʘʣʴʥʳʤ 

ʤʝʪʦʜʦʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʩʣʦʢʘʮʠʡ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ. ʆʜʥʘʢʦ ʫʜʘʣʝʥʥʦʩʪʴ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ ʠ ʩʣʦʞʥʘʷ ʧʨʦʭʦʜʠʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʦʩʪʨʦʚʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʢʨʳʪʴ ʚʩʶ ʠʭ ʧʣʦʱʘʜʴ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʭʦʜʝ 

ʧʨʷʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʬʠʢʩʘʮʠʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʪʘʢ ʢʘʢ ʚʦʩʧʨʠʷʪʠʝ ʦʛʨʘʥʠʯʝʥʦ ʦʙʟʦʨʦʤ ʥʘʙʣʶʜʘʪʝʣʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʧʪʠʤʘʣʴʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ). ʄʝʪʦʜʠʢʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼɼɿ, ʧʦʣʫʯʠʣʘ h ʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ [68, 124, 151, 161]. 

ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʭʝʤʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ɼɼɿ ʜʦʧʦʣʥʷʶʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ [7, 8, 55, 153]. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʢʣʘʩʩʠʯʝʩʢʠʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʦʧʦʣʥʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʧʦʣʝʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʬʦʥʜʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʠ ʩʭʝʤʳ, ʨʘʟʨʝʟʳ ʧʦ ʩʢʚʘʞʠʥʘʤ, ʥʘʙʣʶʜʝʥʠʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʟʘʨʠʩʦʚʢʠ ʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʧʝʨʚʠʯʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʦʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʪʱʘʪʝʣʴʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʟʣʠʯʥʳʭ 

ʤʘʩʰʪʘʙʦʚ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʢʘʨʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʘ ʪʘʢʞʝ 

ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ «Sentinel-1» ʠ «Sentinel-2». ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʵʚʦʣʶʮʠʠ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ [55, 87, 88]. 

ɺʚʠʜʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʘʩʰʪʘʙʦʚ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʫʝʪʩʷ ʨʘʟʥʦʩʪʦʨʦʥʥʷʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʠʭ ʜʘʣʴʥʝʡʰʝʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʥʠʬʠʢʘʮʠ ̫ʠ ʚʠʟʫʘʣʠʟʘʮʠ ̫ʚʩʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ 

ʦʙʨʘʟʥʦ-ʟʥʘʢʦʚʦʡ ʬʦʨʤʝ [9]. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ), ʪʘʢ ʠ ʨʫʯʥʳʝ ʧʨʠʝʤʳ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʣʠʥʝʘʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 
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ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʚʝʢʪʦʨʥʳʝ ʨʝʜʘʢʪʦʨ r Corel Draw, Adobe 

Photoshop ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʂ.ʌ. ʉʝʨʛʝʝʚʳʤ, ʄ.ʀ. ʉʪʨʝʣʴʮʦʚʳʤ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʩʦʜʝʨʞʘʚʰʠʝʩʷ ʚ ʬʦʥʜʦʚʳʭ ʦʪʯʝʪʘʭ ʧʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʠ ʨʘʙʦʪʘʤ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʦʚ (ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʤ, ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʤ ʠ ʜʨ.). ɼʣʷ ʧʦʩʪʨʦʝʥʠʡ ʪʘʢʞʝ 

ʧʨʠʚʣʝʢʘʣʠʩʴ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʩʪʘʪʴʷʭ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʤʦʜʝʣʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [28, 30, 

108, 132, 134, 169 ʠ ʜʨ.], ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʦʩʝʜʥʠʤ ʦʩʪʨʦʚʘʤ [34] ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʘʢʚʘʪʦʨʠʠ [94] 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʧʦʨʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ç2-ɼɺ-ʄè ʠ ç1-ʆʤè ʥʝ ʧʝʨʝʩʝʢʘʶʪ 

ʨʘʡʦʥ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʈʠʩʫʥʦʢ 2.2.1), ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʭ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʦʤʦʚ ʬʫʥʜʘʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 2.2.1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 2ɼɺ-ʄ, 1- ʆʤ 

[40]. ʂʨʘʩʥʦʡ ʨʘʤʢʦʡ ʦʙʦʟʥʘʯʝʥʘ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʦʛʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʦʤʦʚ ʷʚʠʣʠʩʴ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʜʝʪʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʝʡ ʠ ʩʭʝʤ. ɿʘʚʝʨʰʝʥʠʝʤ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ɼʘʣʴʥʝʡʰʠʝ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤʝʶʪ 

ʩʪʨʦʛʫ  ʁ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ,ɹ ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʧʝʨʘʮʠʡ 
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ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʩʪʘʜʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ [7]. 

ʆʩʥʦʚʥʳʤ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

(ʂʉ) ʠ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʨʪ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʷʚʣʷʝʪʩʷ ʣʠʥʝʘʤʝʥʪ ï 

ʩʧʨʷʤʣʝʥʥʳʝ ʩʠʩʪʝʤʥʦ-ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʥʠʤʢʦʚ ʠ ʧʦʣʝʡ, ʦʪʚʝʯʘʶʱʠʝ ʣʠʥʝʡʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʠʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤ ʛʣʫʙʠʥʥʳʭ ʥʝʜʨ ï 

(ʵʣʝʤʝʥʪʳ ʨʘʟʨʳʚʥʳʭ ʠ ʧʣʠʢʘʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ), ʛʨʘʥʠʮʘʤ ʤʝʞʜʫ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ, 

ʟʦʥʘʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʟʦʥʘʤ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʪ.ʧ. [92, 171]. ʉʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʧʨʠʨʦʜʫ ʣʠʥʝʘʤʝʥʪʦʚ [97, 136]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʇ.ʉ. ɺʦʨʦʥʦʚ [27] 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʛʣʦʙʘʣʴʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʣʠʥʝʘʤʝʥʪʦʚ ʧʦ ʰʝʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷʤ: 270°, 305°, 325°, 360°, 25°, 55°, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʩʚʷʟʘʥʦ ʩ: çʤʠʣʣʠʘʨʜʘʤʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʪʘʥʛʝʥʮʠʘʣʴʥʳʭ ʩʞʘʪʠʡ ʠ ʨʘʩʪʷʞʝʥʠʡ ʟʘ 

ʩʯʝʪ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠ ʩʢʘʯʢʦʦʙʨʘʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʣʠʚʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʝʝ ʬʠʛʫʨʳè. ʉʭʦʞʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʣʘʥʝʪʘʨʥʦʤ ʤʘʩʰʪʘʙʝ 

ʣʠʥʝʘʤʝʥʪʦʚ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ɺ.ʄ. ɸʥʦʭʠʥ [10, 11].  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ ʵʪʠʤ ʤʥʦʛʦʟʥʘʯʥʳʤ ʧʦʥʷʪʠʝʤ 

ʧʦʥʠʤʘʶʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʚʳʪʷʥʫʪʳʝ ʫʯʘʩʪʢʠ ʂʉ ʠʣʠ ʢʘʨʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠʮʘʤ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʬʦʪʦʪʦʥʘ ɼɼɿ ʠʣʠ ʘʥʦʤʘʣʠʷʤ ʠ 

ʛʨʘʜʠʝʥʪʥʳʤ ʟʦʥʘʤ ʢʘʨʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ. ʆʙʳʯʥʦ ʨʘʟʣʦʤʳ, ʘ ʪʘʢʞʝ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ ʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʘʨʢʠʨʫʶʪʩʷ ʛʨʫʧʧʠʨʦʚʘʥʠʝʤ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ 

ʧʦ ʨʘʟʥʳʤ ʧʦʣʷʤ ʠʣʠ ʂʉ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʥʠ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʝʨʝʛʠʙʳ ʬʣʝʢʩʫʨ ʠ ʟʘʤʢʠ 

ʣʠʥʝʡʥʳʭ ʩʢʣʘʜʦʢ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʫʯʘʩʪʢʠ ʧʣʠʢʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʦʪʣʠʯʘʶʪʩʷ ʫʩʠʣʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ [106]. ʏʘʩʪʦ ʣʠʥʝʘʤʝʥʪʳ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʬʦʨʤ 

ʵʨʦʟʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʭ ʢʘʢ ʦʩʣʘʙʣʝʥʥʳʝ ʠʣʠ ʧʨʦʥʠʮʘʝʤʳʝ 

ʟʦʥʳ [14]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʴ ʣʠʥʝʘʤʝʥʪʦʚ ʥʘ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ (ʥʘʠʙʦʣʝʝ 

ʪʨʝʱʠʥʦʚʘʪʳʭ) ʟʦʥ [136].  

ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ [160, 

161], ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʂʉ Sentinel-2 (ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʥʠʤʢʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʤ ʚ ʙʣʠʞʥʝʤ 

ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ) ʠ Sentinel-1 (ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʥʠʤʢʠ ʩ ʜʚʦʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ: VH 

- ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʨʠʝʤ ʠ VV ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʠʝʤ). ʕʪʠ ʩʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʩ ʩʝʨʚʠʩʘ 

ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ EarthExplorer ʩʣʫʞʙʳ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʉʐɸ ʠ ʩʝʨʚʠʩʘ Sentinel 

Playground ʦʪ Sentinel Hub. ɺ ʭʦʜʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʧʨʠʤʝʥʷʣʦʩʴ ʜʚʘ 
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ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʧʦʜʭʦʜʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠ ʨʫʯʥʦʡ (ʚʠʟʫʘʣʴʥʳʡ). ɼʚʝ ʥʘʯʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ, ʦʪʦʙʨʘʞʝʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 2.2.2., ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ; ʜʚʝ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ï ʚ ʤʘʥʫʘʣʴʥʦʤ ʨʝʞʠʤʝ.  

 

ʈʠʩʫʥʦʢ 2.2.2 ï ʉʭʝʤʘ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [55] 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʝʨʚʘ ̫ʦʧʝʨʘʮʠʷ ï ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʨʘʥʠʮ, ʦʪʚʝʯʘʶʱʠʭ ʨʝʟʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʡ ʠʣʠ ʩʥʠʤʢʦʚ; ʚʪʦʨʦʡ ʦʧʝʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ LINE 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ PCI Geomatica, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʦʜʫʣʝʤ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ. ʂʣʶʯʝʚʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʘʣʛʦʨʠʪʤʦʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʠʭ ʙʳʩʪʨʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ɺʘʞʥʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʤʝʩʪʝ ʩ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʵʪʠ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʨʘʥʞʠʨʦʚʘʥʠʝ 

ʣʠʥʝʘʤʝʥʪʦʚ [55]. ʆʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʷʚʣʷʶʪʩʷ ʩʭʝʤʳ ʣʠʥʝʘʤʝʥʪʦʚ (ʈʠʩʫʥʦʢ 

2.2.3), ʢʦʪʦʨʳʝ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʥʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʧʝʨʠʨʦʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ 

ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʨʘʟʣʠʯʘʪʁ ʧʨʠʨʦʜʫ ʛʨʘʥʠʮ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʬʦʪʦʪʦʥʘʤʠ, ʚʳʜʝʣʷʝʪ ʚ ʢʘʯʝʩʪʚʝ ʣʠʥʝʘʤʝʥʪʦʚ ʙʝʨʝʛʦʚʳʝ ʣʠʥʠʠ, ʦʙʣʘʢʘ, ʛʨʘʥʠʮʳ ʨʘʩʪʨʦʚ ʠ 

ʧʨʦʯʠʝ ñʘʨʪʝʬʘʢʪʳò, ʥʝ ʠʤʝʶʱʠʝ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʦʥʘʤ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ 

ʟʝʤʥʦʡ ʢʦʨʳ.  

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʦʙʨʘʙʦʪʢʠ (ʩʤ. ʈʠʩʫʥʦʢ 2.2.2) ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨʘʮʠʷ 

ʚʳʷʚʣʝʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ ArcGIS. ɿʜʝʩʴ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʙʨʘʢʦʚʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʣʦʝʤ ʠ/ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʱʝʡ 

ʢʘʨʪʠʥʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʜʫʮʠʨʦʚʘʪʴ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʧʝʨʘʮʠʷ ʨʘʥʞʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʜʣʠʥʘ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʂʉ) [87, 88]. ʇʦʩʣʝ ʵʪʦʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʳ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, 

ʜʣʠʥʘ, ʢʠʥʝʤʘʪʠʢʘ ʠ ʨʘʥʛ [130]4.  

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʨʦʥʠʮʘʝʤʳʭ ʟʦʥ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʥʝʦʙʭʦʜʠʤʦ 

 

 
4 ʅʘ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʦʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ (ʇʨʠʣʦʞʝʥʠʝ ɽ). 
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ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʭʝʤ ʣʠʥʝʘʤʝʥʪʦʚ. ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʨʠʝʥʪʠʨʦʚʢʠ 

ʚʳʷʚʣʝʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ʚʳʧʦʣʥʝʥʦ ʚ ʬʦʨʤʝ ʨʦʟʳ- ʜʠʘʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ ʇʆ 

ArcGIS «Polar Plots by Jennes Enterprises»5. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ ʧʣʦʪʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʜʝʩʪʨʫʢʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ çLine 

Densityè ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ ArcGIS. ʀʥʩʪʨʫʤʝʥʪ çʧʣʦʪʥʦʩʪʴ ʣʠʥʠʡè (Line Density) ʚʳʯʠʩʣʷʝʪ 

ʧʣʦʪʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʚʳʭʦʜʥʦʛʦ ʨʘʩʪʨʘ. ʇʣʦʪʥʦʩʪʴ 

ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʝʜʠʥʠʮʘʭ ʜʣʠʥʳ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ. 

 

ʈʠʩʫʥʦʢ 2.2.3 ï ʉʭʝʤʘ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʂʉ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ LINE [ʧʦʩʪʨʦʝʥʦ ʘʚʪʦʨʦʤ ʚ ʇʆ çPCI 

Geomatica»]. ɹʦʨʜʦʚʳʤʠ ʣʠʥʠʷʤʠ ʦʙʦʟʥʘʯʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʝʣʝʥʥʳʝ ʣʠʥʝʘʤʝʥʪʳ 

 

 

 
5 http://www.jennessent.com/arcgis/arcgis_extensions.htm 
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ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʢʘʨʪ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʅʘʯʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʠʭ ʪʨʘʥʩʬʦʨʤʘʥʪ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʤʘʥʫʘʣʴʥʦʤ ʨʝʞʠʤʝ. ʕʪʦʪ ʩʧʦʩʦʙ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʚʳʜʝʣʝʥʠʝ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʣʝʡ, ʢʘʢ ʛʨʘʜʠʝʥʪʥʳʝ ʟʦʥʳ, ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʩʪʠʨʘʥʠʡ ʘʥʦʤʘʣʠʡ ʠ ʪ ʜ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ɻɻʂ-1000/3 (ʢʘʨʪʳ ʘʥʦʤʘʣʴʥʳʭ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʠ ʠʭ ʨʘʟʣʠʯʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʥʪ) [ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢ 198]. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʢʘʟʘʣʠʩʴ ʢʘʨʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 

ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʣʦʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʈʠʩʫʥʦʢ 2.2.4).  

ʊʨʫʜʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʠʧʦʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʘʥʦʤʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʵʣʝʤʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʩʢʣʦʥʝʥʠʷ, 

ʥʘʢʣʦʥʝʥʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ) ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ [188]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʩʪʠ 

ʤʘʢʩʠʤʫʤʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʥʘʜ ʩʘʤʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʙʳʪʴ ʩʤʝʱʝʥʥʳʤʠ ʥʘ 

ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘ ʢʘʨʪʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʨʘʜʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʘʥʠʮʘʤ ʩʨʝʜ ʩ ʨʘʟʣʠʯʥʦʡ 

ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ (ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʪ.ʜ.), ʘ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʠʭ ʧʨʦʩʪʠʨʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʜʣʷ ʦʮʝʥʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʵʪʠʭ ʙʣʦʢʦʚ.  

ʅʘ ʢʘʨʪʝ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚʦʟʤʦʞʥʦ ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨ, ʩʣʦʞʝʥʥʳʭ 

ʧʦʨʦʜʘʤʠ ʩ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʠʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʤʦʱʥʦʩʪʠ ʠ ʩʦʩʪʘʚʝ 

ʟʝʤʥʦʡ ʢʦʨʳ ʜʣʷ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘ (ɹʦʣʴʰʝʢʫʨʠʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʂʫʨʠʣʴʩʢʦʡ 

ʢʦʪʣʦʚʠʥʳ, ʉʨʝʜʠʥʥʦ-ʂʫʨʠʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ) ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ 

ʠʩʢʘʞʘʶʪ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʵʪʦʤʫ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʦʢʘʟʘʣʘʩʴ ʢʘʨʪʘ ʣʦʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʣʘ ʥʘ ʦʩʪʨʦʚʘʭ ʠ ʚ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʚʳʜʝʣʠʪʴ ʘʥʦʤʘʣʠʠ, ʤʘʨʢʠʨʫʶʱʠʝ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ, ʧʣʫʪʦʥʠʯʝʩʢʠʝ ʪʝʣʘ, ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʭʨʝʙʪʳ, ʧʦʩʪʨʦʡʢʠ ʦʜʠʥʦʯʥʳʭ 

ʚʫʣʢʘʥʦʚ ʠ ʜʨ. ɻʨʘʜʠʝʥʪʥʳʝ ʟʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʭ ʛʨʘʥʠʮʘʤ ʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

çʧʦʪʝʥʮʠʘʣʴʥʳʭè ʤʘʨʢʝʨʦʚ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; ʧʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʩʤʝʝɦʥʠʷ ʘʥʦʤʘʣʠʡ ʥʘ 

ʢʘʨʪʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʜʠʟʲʶʥʢʪʠʚʥʳʭ 

ʩʪʨʫʢʪʫʨ.  
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ʈʠʩʫʥʦʢ 2.2.4 ï ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʉʣʝʚʘ: ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʛʨʘʜʠʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʉʧʨʘʚʘ: ʣʦʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ [ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢ 198] 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʳʭ ʂʫʨʠʣ 

ʘʚʪʦʨʦʤ ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2020 ʛʛ. ʙʳʣʦ ʧʨʦʡʜʝʥʦ ʙʦʣʝʝ 120 ʧʦʛ. ʢʤ. (80 ʢʤ ʚ ʤʘʩʰʪʘʙʝ 1:200 

000; 40 ʢʤ ʚ ʤʘʩʰʪʘʙʝ 1:50 000) ʥʘʟʝʤʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʦʧʨʦʙʦʚʘʥʠʷ (ʦʪʙʦʨ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ; ʩʢʦʣʢʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʰʣʠʬʦʚ; ʩʢʦʣʢʦʚ ʧʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʭ ʨʫʜʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ, ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʥʰʣʠʬʦʚ; ʰʪʫʬʥʳʭ ʧʨʦʙ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʥʘ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ; ʧʨʦʙ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ). ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʭʦʜʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ, ʧʦʤʠʤʦ ʬʠʢʩʘʮʠʠ ʧʨʷʤʳʭ 

ʧʨʠʟʥʘʢʦʚ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʩʝʪʝʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʟʦʥ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʠ ʢʘʪʘʢʣʘʟʘ ʠ ʜʨ.), 

ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʪʘʢʞʝ ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʣʦʤʦʚ (ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʜʨ.) [70]. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨ, ʚʳʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʭʦʜʝ ʧʨʷʤʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʤʘʨʰʨʫʪʝ ʟʘʯʘʩʪʫʶ ʩʣʦʞʥʦ 

ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙ, ʢʠʥʝʤʘʪʠʢʫ ʠ ʜʘʞʝ ʧʨʦʩʪʠʨʘʥʠʝ ʛʣʘʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʩʣʦʞʥʝʥʳ ʦʧʝʨʷʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʟʘʜʝʨʥʦʚʘʥʳ ʠ ʩʣʘʙʦ ʧʨʦʷʚʣʝʥʳ ʧʨʠ ʙʣʠʟʢʦʤ 

ʨʘʩʩʤʦʪʨʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʯʘʩʪʴ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ 
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ʘʢʚʘʪʦʨʠʠ (ʥʘʙʣʶʜʘʪʝʣʴ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ ʣʦʜʢʝ); ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʣʘʩʴ ʬʦʪʦ- ʠ 

ʚʠʜʝʦʩʲʝʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʚʘʜʨʦʢʦʧʪʝʨʘ DJI Phantom 4.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ ʠ ʤʦʨʬʦʣʦʛʠʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʦʙʳʡ ʫʧʦʨ 

ʜʝʣʘʣʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʝʨʢʘʣ ʩʢʦʣʴʞʝʥʠ,̫ ʪʨʝʱʠʥ ʩʢʘʣʳʚʘʥʠʷ ʠ ʦʪʨʳʚʘ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʧʦʢʨʳʪʴ ʩʝʪʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ 

ʚʦʟʤʦʞʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʣʦʝʤ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʨʘʟʨʳʚʥʦʛʦ ʥʘʨʫʰʝʥʠʷ, ʚʳʷʚʣʝʥʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ 

ʢʘʨʪ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʷʚʣʷʶʪʩʷ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ.  

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʥʜʦʚʳʝ ʠ 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʈʠʩʫʥʦʢ 2.2.5), 

ʧʨʠʚʣʝʢʘʣʠʩʴ ʧʝʨʚʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

(ʦʧʠʩʘʥʠʷ, ʟʘʨʠʩʦʚʢʠ, ʟʘʤʝʨʳ ʠ ʜʨ.),  ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʭʦʜʝ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ɻɻʂ-200/1,2. ɿʘʯʘʩʪʫʶ, ʚ ʧʦʣʝʚʳʭ ʜʥʝʚʥʠʢʘʭ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʣʠʩʴ ʢʦʩʚʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʠʣʠ ʚ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʚʝʨʩʠʠ ʠʟʜʘʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ. 

 

ʈʠʩʫʥʦʢ 2.2.5 ï ʌʨʘʛʤʝʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ. ʀʪʫʨʫʧ [193] ï 

ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

ʇʦʩʪʨʦʝʥʠʝ ʩʭʝʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ [153]. ɺ ʵʪʦʡ ʬʘʟʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʣʠʥʝʘʤʝʥʪʥʳʭ ʩʭʝʤ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʣʠʥʝʘʤʝʥʪʦʚ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ (ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʭ ʂʉ ʠ ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʭ ʢʘʨʪ 
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ʘʥʦʤʘʣʴʥʳʭ ʧʦʣʝʡ), ʩ ʧʦʣʝʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʣʦʷʤʠ 

(ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ, ʩʭʝʤʘʤʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, 

ʜʘʥʥʳʤʠ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʢʘʭ ʠ ʜʨ.) (ʈʠʩʫʥʦʢ 2.2.6). ʀʥʪʝʛʨʘʮʠʷ 

ʧʦʩʪʨʦʝʥʥʳʭ ʣʠʥʝʘʤʝʥʪʥʳʭ ʩʭʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʣʦʷʤʠ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʢʘʨʪʳ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ 

ʤʦʥʠʪʦʨʘ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ ʬʦʨʤʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

 

ʈʠʩʫʥʦʢ 2.2.6 - ʉʭʝʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʝʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʳ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ [ʧʦʩʪʨʦʝʥʦ ʘʚʪʦʨʦʤ] 

ɼʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʣʘʚʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, 

ʚʟʷʪʳʝ ʠʟ ɹɼ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ʈʦʩʩʠʠè. ʇʘʨʘʤʝʪʨʳ ʵʪʠʭ ʩʦʙʳʪʠʡ ʧʦʣʫʯʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʙʣʶʜʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ (ɻʉ) ʈɸʅ ʠ 

ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ (ɻʉ ʉʆ) ʈɸʅ, ʘ ʪʘʢʞʝ ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ ɻʉ 

ʈɸʅ. ʆʜʥʘʢʦ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʠʩʣʦʢʘʮʠʠ, ʪʘʢ ʠ ʚʩʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ 

ʧʨʠʚʣʝʯʝʥ ʢʘʪʘʣʦʛ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ʗʧʦʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ (NIED  

ï National Research Institute for Earth Science and Disaster Prevention) (ʊʘʙʣʠʮʘ 2.2.1). ʋʧʦʨ 

ʜʝʣʘʣʩʷ ʥʘ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ 

ʩʝʡʩʤʦʬʦʢʘʣʴʥʫʶ ʟʦʥʫ, ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʡ ʚ ʨʘʡʦʥʝ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘ ʖʞʥʳʭ ʂʫʨʠʣ 

ʩʦʩʪʘʚʣʷʝʪ 105-110 ʢʤ [4], ʧʨʠ ʤʦʱʥʦʩʪʠ ʢʦʨʳ ʚ ʨʘʡʦʥʝ ʦ. ʀʪʫʨʫʧ 30-40 ʢʤ [110], ʪʦ ʝʩʪʴ ʥʘ 

ʟʝʤʥʫʶ ʢʦʨʫ ʠ ʯʘʩʪʴ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ.  

ʃʠʥʝʘʤʝʥʪʥʳʝʩʭʝʤʳ ʧʦ ʂʉ ʈʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ
ʃʠʥʝʘʤʝʥʪʥʳʝʩʭʝʤʳ ʧʦ 

ʢʘʨʪʘʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ

ʇʦʣʝʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ

(ʩʦʙʩʪʚʝʥʥʳʝ ʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ)

ʉʭʝʤʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [ʎɼʄʀ ʌɻɹʋ çɺʉɽɻɽʀ]

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ
ʉʭʝʤʘ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ

ʇʦʩʪʨʦʝʥʠʝʩʭʝʤʳ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ

10
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ʊʘʙʣʠʮʘ 2.2.1 - ʌʨʘʛʤʝʥʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʘʪʘʣʦʛʘ NEID 

ɼʘʪʘ ʠ ʚʨʝʤʷ 
ʐʠʨʦʪʘ, 

ʛʨʘʜ 

ɼʦʣʛʦʪʘ, 

ʛʨʘʜ  

ʇʨʦʩʪʠʨʘʥʠʝ, 

ʛʨʘʜ 

ʇʘʜʝʥʠʝ, 

ʛʨʘʜ 

ʉʢʦʣʴʞʝʥʠʝ, 

ʛʨʘʜ 

ɻʣʫʙʠʥʘ 

ʛʠʧʦʮʝʥʪʨʘ, 

ʢʤ 

ʄʘʛʥʠʪʫʜʘ 

2011/11/28 

19:03:54.48 
44.5092 147.1363 206 55 149 32 3.5 

2011/11/29 

15:31:52.54 
43.4017 147.0265 233 69 -121 68 4.1 

2011/11/30 

21:05:56.65 
44.3188 148.8148 285 89 122 23 4.0 

2011/12/05 

21:50:15.00 
43.3992 146.9088 80 89 129 44 4.3 

2011/12/14 

01:50:29.20 
43.6602 147.8100 37 69 89 23 4.3 

2011/12/17 

19:22:25.68 
44.0853 148.2365 238 80 -130 50 3.7 

ʀʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʤʦʞʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʩʨʳʚʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʝʥʠʷ ʚ 

ʦʯʘʛʝ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʧʝʨʚʳʭ ʧʦʩʪʫʧʣʝʥʠʷʭ ʩʠʛʥʘʣʦʚ ʦʪ 

ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʭ ʜʘʪʯʠʢʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʭʦʜʝ ʨʘʩʯʝʪʘ ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ï ʵʪʦ ʧʨʦʩʪʠʨʘʥʠʝ (strike), ʧʘʜʝʥʠʝ 

(dip) ʠ ʩʢʣʦʥʝʥʠʝ (rake), ʩʣʫʞʘʱʠʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʜʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ [7]. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʘʤʧʣʠʪʫʜʫ ʩʤʝʱʝʥʠʷ ʧʦ ʨʘʟʣʦʤʘʤ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʭʝʤʳ 

ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʠʩʢʦʚʳʤ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʢʚʘʞʠʥʘʤ, ʧʨʦʙʫʨʝʥʥʳʤ ʚ 

ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʈʠʩʫʥʦʢ 2.2.6). 
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ʈʠʩʫʥʦʢ 2.2.6 ï ʉʭʝʤʘ ʢʦʨʨʝʣʷʮʠʠ ʨʘʟʨʝʟʦʚ ʧʦ ʩʢʚʘʞʠʥʘʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ. ʀʪʫʨʫʧ 

[ʧʦʩʪʨʦʝʥʦ ʘʚʪʦʨʦʤ ʧʦ 109] 

ɺ ʪʘʙʣʠʮʝ 2.2.2 ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʢʨʘʱʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʣʦʝʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʷʚʣʝʥʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʷʭ 

ʷʯʝʡʢʠ ʦʢʨʘʰʝʥʳ ʚ ʨʘʟʣʠʯʥʳʝ ʦʪʪʝʥʢʠ ʮʚʝʪʦʚ, ʛʜʝ ʥʘʠʤʝʥʝʝ ʥʘʩʳʱʝʥʥʳʡ ʦʪʪʝʥʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʤʝʥʝʝ ʟʥʘʯʠʤʦʤʫ ʢʨʠʪʝʨʠʶ.  
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ʊʘʙʣʠʮʘ 2.2.2 ï ʉʦʢʨʘʱʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʣʦʝʚ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʧʨʠʤʝʨʝ ʦ. ʂʫʥʘʰʠʨ [83] 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʪʘʙʣʠʮʝ: ʊʅ ï ʪʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ, S1, S2 -ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʤʠʩʩʠʡ Sentinel ï 1,2 

ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʥʘ ʶʞʥʳʭ ʦʩʪʨʦʚʘʭ ɹʂɻ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʙʘʥʢʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʂʉ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ, ʨʫʯʥʦʝ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʘʨʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʣʝʡ, ʢʦʨʨʝʣʷʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʬʦʥʜʦʚʳʤʠ, ʜʘʥʥʳʤʠ ʧʦ ʦʧʦʨʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʧʨʦʬʠʣʷʤ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ.  

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʠʟʫʯʠʪʴ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ: 

ʚʳʜʝʣʠʪʴ ʠʭ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, ʦʮʝʥʠʪʴ ʢʠʥʝʤʘʪʠʢʫ ʠ ʤʘʩʰʪʘʙ, ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʩʫʪ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʖʞʥʳʭ ʂʫʨʠʣ ʠ 

ʠʩʪʦʨʠʠ ʠʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɻʃɸɺɸ 3 ʊʀʇʀɿɸʎʀʗ, ʂʀʅɽʄɸʊʀʂɸ ʀ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-

ɺʈɽʄɽʅʅʓɽ ʉʆʆʊʅʆʐɽʅʀʗ ʈɸɿʈʓɺʅʓʍ ʅɸʈʋʐɽʅʀʁ 

ʆʉʊʈʆɺʆɺ ʂʋʅɸʐʀʈ ʀ ʀʊʋʈʋʇ 

3.1 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ 

ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʂʉ 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʖʞʥʳʭ ʂʫʨʠʣ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʠʧʠʟʘʮʠʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ɺ 

ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʨʘʙʦʪʫ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʨʘʙʦʯʠʡ ʙʘʥʢ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʶʱʠʡ ʨʘʟʥʦʪʠʧʥʳʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ɼɼɿ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ̫ ʚʣʷʣʦʩʴ 

ʚʳʧʦʣʥʝʥʠʝ ʣʠʥʝʘʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ) ʢʘʨʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ 

ʠ ʪʨʘʥʩʬʦʨʤʘʥʪ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [55].  

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʟʦʥ ʜʝʩʪʨʫʢʮʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʜʘʥʥʳʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩʭʝʤʳ ʣʠʥʝʘʤʝʥʪʥʳʭ ʩʝʪʝʡ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʧʦʩʪʨʦʝʥʠʡ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝʥʘ ʬʠʣʴʪʨʘʮʠʷ ʣʠʥʝʘʤʝʥʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʭʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. ʆʪʙʨʘʢʦʚʢʘ 

ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʣʫʯʘʝ ʚʳʜʝʣʝʥʠʷ ʣʠʥʝʘʤʝʥʪʘ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʣʦʝ ʥʘ ʬʦʥʝ ʛʨʫʧʧ ʣʠʥʝʘʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ. ʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʚʳʷʚʣʝʥʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 200 ʤ, ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʤʘʩʰʪʘʙʦʤ ʧʦʩʪʨʦʝʥʠʡ (1:200 000). ʈʘʥʞʠʨʦʚʘʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʩ 

ʫʯʝʪʦʤ ʠʭ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʂʉ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʇʦ ʵʪʠʤ ʤʘʪʝʨʠʘʣʘʤ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʪʨʠ ʨʘʥʛʘ ʣʠʥʝʘʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʤʝʯʝʥʳ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ (ʞʝʣʪʳʤ ï ʧʝʨʚʳʡ ʨʘʥʛ, 

ʟʝʣʝʥʳʤ ï ʚʪʦʨʦʡ ʨʘʥʛ ʠ ʩʠʥʠʤ ï ʪʨʝʪʠʡ ʨʘʥʛ) (ʊʘʙʣʠʮʘ 3.1.1).  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʨʦʟr-ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʢʘʞʜʦʡ ʨʘʥʛʘ ʠ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʦʩʪʨʦʚʫ (ʈʠʩʫʥʦʢ 3.1.1). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʳʷʚʣʝʥʦ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ 1167 ʠ 2855 ʣʠʥʝʘʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 3.1.1). ʂʦʣʠʯʝʩʪʚʦ 

ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦ. ʀʪʫʨʫʧ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ʥʘ ʦ. ʂʫʥʘʰʠʨ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʧʝʨʚʦʛʦ (3187 ʢʤ2 ʧʨʦʪʠʚ 

1490 ʢʤ2). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʪʨʦʚʝ ʀʪʫʨʫʧ ʙʦʣʝʝ ʨʘʟʚʠʪ ʛʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ, ʢ ʮʝʥʪʨʘʤ 

ʢʦʪʦʨʦʛʦ ʟʘʯʘʩʪʫʶ ʧʨʠʫʨʦʯʝʥʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʥʝʘʤʝʥʪʦʚ. 
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ʊʘʙʣʠʮʘ 3.1.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʥʝʘʤʝʥʪʦʚ ʶʞʥʦʡ ʛʨʫʧʧʳ ʦʩʪʨʦʚʦʚ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ 

ʛʨʷʜʳ 

  ʆ. ʀʪʫʨʫʧ ʆ. ʂʫʥʘʰʠʨ 

ʈʘʥʛ 
ʂʦʣ-ʚʦ, 

ʰʪ. 
ʉʨ. ʜʣʠʥʘ, ʤ. ʂʦʣ-ʚʦ, ʰʪ. ʉʨ. ʜʣʠʥʘ, ʤ. 

1 108 3352 23 4192 

2 739 1038 323 1302 

3 2008 431 821 443 

ɺʩʝʛʦ 2855 ï 1167 ï 

ɸʥʘʣʠʟʠʨʫʷ ʈʠʩʫʥʦʢ 3.1.1 ʠ ʊʘʙʣʠʮʫ 3.1.1, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʵʣʝʤʝʥʪʳ ʩʭʦʜʩʪʚʘ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʣʠʥʝʡʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʨʘʥʛʘ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʪʨʦʚʝ ʂʫʥʘʰʠʨ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʩʪʨʦʚʝ ʀʪʫʨʫʧ, ʧʨʠ ʵʪʦʤ ʢ ʜʘʥʥʦʤʫ ʨʘʥʛʫ ʦʪʥʝʩʝʥʳ ʣʠʰʴ 2% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʠʥʝʘʤʝʥʪʦʚ. 

ʉʭʦʜʩʪʚʦ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦ ʦʩʪʨʦʚʘʤ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʭ ʜʣʠʥʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ, ʥʦ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ (ʈʠʩʫʥʦʢ 3.1.1). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʩʪʨʫʢʪʫʨ 

ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʜʣʷ ʟʦʥ ʜʝʩʪʨʫʢʮʠʠ ʥʘ ʖʞʥʳʭ ʂʫʨʠʣʘʭ. ʆʙʲʷʩʥʝʥʠʝʤ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʝʡʩʪʚʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʦ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʬʦʢʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʭʘʨʘʢʪʝʨʫ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʤʦʨʬʦʣʦʛʠʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʚ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʝ 

ʧʨʝʦʙʣʘʜʘʝʪ ʦʙʩʪʘʥʦʚʢʘ ʩʞʘʪʠʷ [166, 182]. ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ɻ.ʇ. ɸʚʜʝʡʢʦ [4], ʫʛʦʣ 

ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʠ ʧʨʦʩʪʠʨʘʥʠʝʤ ʜʫʛʠ ʚ ʨʘʡʦʥʝ ʖʞʥʳʭ 

ʂʫʨʠʣ ʩʦʩʪʘʚʣʷʝʪ 45°-50°. ɸʟʠʤʫʪ ʧʨʦʩʪʠʨʘʥʠʷ ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʤʝʥʷʝʪʩʷ ʦʪ 55° 

ʛʨʘʜʫʩʦʚ ʚ ʶʞʥʦʡ ʝʝ ʯʘʩʪʠ ʜʦ 30° ʚ ʨʘʡʦʥʝ ʩʝʚʝʨʥʳʭ ʂʫʨʠʣ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ 40Á, ʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʚ ʨʘʡʦʥʝ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ 

ʀʪʫʨʫʧ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 350°-355°. ɸʟʠʤʫʪʳ ʩʤʝʱʝʥʠʷ ʩʪʘʥʮʠʡ ʂʫʨʠʣʴʩʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʝʪʠ ʟʘ ʧʝʨʠʦʜ 2007-2015 ʛʛ. ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʶʪ 315° ʠ 305° ʜʣʷ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ 

ʀʪʫʨʫʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [120]. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʩʭʦʞʜʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʜʦʩʪʦʚʝʨʥʦ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʤʧʨʝʩʩʠʠ ʚ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʷʚʣʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʦʥ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʦʜʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʣʘʙʣʝʥʥʳʭ ʟʦʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʩʞʘʪʠʷ [179]. ʅʘ ʦʩʪʨʦʚʝ ʇʘʨʘʤʫʰʠʨ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʂʫʨʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʦʪʤʝʯʘʝʪʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 
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ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ [68], ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʜʦʣʴ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ [4].  

 

ʈʠʩʫʥʦʢ 3.1.1 ï ʅʘʧʨʘʚʣʝʥʠʝ ʟʦʥ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʖʞʥʳʭ ʂʫʨʠʣ 

[ʧʦʩʪʨʦʝʥʦ ʚ ʇʆ Rock Works] 

ʇʨʦʜʦʣʴʥʦʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʧʨʦʩʪʠʨʘʥʠʷ ʜʫʛʠ) ʧʨʦʩʪʠʨʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ 

ʜʣʷ ʣʠʥʝʘʤʝʥʪʦʚ 1-ʛʦ ʨʘʥʛʘ (ʈʠʩʫʥʦʢ 3.1.1-ɺ, ɻ). ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʩʨʝʜʥʷʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʝ ʢʠʣʦʤʝʪʨʳ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʚʳʰʝ, ʧʨʦʜʦʣʴʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʟʦʥ ʜʝʩʪʨʫʢʮʠʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʩʞʘʪʠʝʤ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ, 

ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʟʘʣʦʞʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʞʝʪ ʙʳʪʴ 
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ʦʙʫʩʣʦʚʣʝʥʦ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʮʠʢʣʘʤʠ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

[110]. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʷʚʣʝʥʥʳʝ ʠ ʧʨʦʪʷʞʝʥʥʳʝ ʣʠʥʝʡʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʩʣʫʞʘʪ ʠʥʜʠʢʘʪʦʨʘʤʠ ʨʘʟʣʦʤʥʳʭ ʟʦʥ ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ, 

ʩʦʛʣʘʩʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʭʝʤʘʤ (ʈʠʩʫʥʦʢ 2.1.4), ʠʤʝʶʪ ʧʦʧʝʨʝʯʥʦʝ (ʉɿ) ʧʨʦʩʪʠʨʘʥʠʝ. 

ʃʠʥʝʘʤʝʥʪʳ 2-ʛʦ ʨʘʥʛʘ (ʈʠʩʫʥʦʢ 3.1.1-ɼ, ɽ) ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʦʧʝʨʷʶʱʠʤʠ ʩʪʨʫʢʪʫʨ r

ʧʝʨʚʦʛʦ ʨʘʥʛʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʭ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʤʘʢʩʠʤʫʤʳ ʚ ʧʨʦʜʦʣʴʥʦʤ 

ʠ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʣʠʥʘ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 2 ʢʤ ʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 1000 ʤ ʠ 1300 ʤ ʜʣʷ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ ʠ ʀʪʫʨʫʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʃʠʥʝʘʤʝʥʪʳ 3-ʛʦ ʨʘʥʛʘ ʷʚʣʷʶʪʩʷ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʦʡ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ 

ʥʘʠʤʝʥʝʝ ʧʨʦʪʷʞʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɹʣʘʛʦʜʘʨʷ ʢʦʣʠʯʝʩʪʚʫ, ʚ ʨʘʟʳ ʧʨʝʚʦʩʭʦʜʷʱʝʤʫ ʩʫʤʤʫ 

ʣʠʥʝʘʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʘʥʛʦʚ, ʠʭ ʧʨʦʩʪʠʨʘʥʠʝ ʬʦʨʤʠʨʫʝʪ ʦʙʱʠʡ ʪʨʝʥʜ (ʈʠʩʫʥʦʢ 3.1.1-

ɾ,ɿ). 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ 

ʧʣʦʪʥʦʩʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʘʤʝʥʪʦʚ ʦʩʪʨʦʚʦʚ (ʈʠʩʫʥʦʢ 3.1.2). ɿʦʥʳ ʥʘʠʙʦʣʴʰʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʥʝʘʤʝʥʪʦʚ (ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ) ʦʢʨʘʰʝʥʳ ʚ ʢʨʘʩʥʳʡ 

ʮʚʝʪ. ɸʥʘʣʠʟʠʨʫʷ ʈʠʩʫʥʦʢ 3.1.2, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠʤ ʟʦʥʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʫʶʱʠʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ: ʭʨʝʙʪʳ (ʭʨ. ɻʨʦʟʥʳʡ) ʠʣʠ ʦʜʠʥʦʯʥʳʝ ʚʫʣʢʘʥʳ (ʚʣʢ. ʄʝʥʜʝʣʝʝʚʘ). 

ʇʦʚʳʰʝʥʥʦʡ ʜʝʩʪʨʫʢʮʠʝʡ ʟʝʤʥʦʡ ʢʦʨʳ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʯʘʩʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʢʩʧʣʦʟʠʚʥʳʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʚʫʣʢʘʥʠʟʤʦʤ: ɺʝʪʨʦʚʦʡ ʧʝʨʝʰʝʝʢ, ʛ. ɻʦʣʝʮ (ʦ. ʀʪʫʨʫʧ) [55], 

ʠ ʩ ʠʥʪʨʫʟʠʚʥʳʤ ʥʝʦʛʝʥʦʚʳʤ ʤʘʛʤʘʪʠʟʤʦʤ: ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʦ. ʂʫʥʘʰʠʨ ʚ ʨʘʡʦʥʝ ʤ. ʇʨʘʩʦʣʦʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʭʝʤʳ ʚʳʥʝʩʝʥʳ ʦʙʲʝʢʪʳ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ [ʧʦ 198 ʠ 49 ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ 

ʘʚʪʦʨʘ], ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʟʦʥʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʝʨʝʩʝʯʝʥʠʡ ʣʠʥʝʘʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʭʝʤʳ ʟʦʥ ʜʝʩʪʨʫʢʮʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ 

ʧʨʦʛʥʦʟʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʫʜʘʣʝʥʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ʥʝ ʪʦʣʴʢʦ ʖʞʥʳʭ 

ʂʫʨʠʣ, ʥʦ ʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ ʚ ʮʝʣʦʤ [85, 124].  
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ʈʠʩʫʥʦʢ 3.1.2 - ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʣʦʢʘʣʴʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʦ. ʂʫʥʘʰʠʨ ʩ ʦʙʲʝʢʪʘʤʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʠʪʘʥ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʦʩʩʳʧʝʡ) [ʧʦ 84] 

ʂʦʤʧʣʝʢʩʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʬʘʢʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʟʝʤʥʦʡ ʢʦʨʳ, ʚʳʜʝʣʝʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ [9, 153]. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʰʘʛʦʤ ʥʘ ʜʘʥʥʦʤ 
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ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, 

ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʧʦʣʝʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʣʦʷʤʠ (ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʘʨʪʘʤʠ, ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʭʝʤʘʤʠ, ʩʭʝʤʘʤʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʘʥʘʣʠʟʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʠ ʜʨ.).  

ʀʪʦʛʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ 

ʠ ʀʪʫʨʫʧ (ʈʠʩʫʥʦʢ 3.1.3). ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʜʠʟʲʶʥʢʪʠʚʘʤ ʘʢʚʘʪʦʨʠʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʘ ʠʟ ɻɻʂ-200/2 

[49] ʠ ʊʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʳ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ [137]. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʇʨʠʣʦʞʝʥʠʠ ɺ ʧʨʠʚʝʜʝʥʘ 

ʩʭʝʤʘ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʨʘʟʤʝʱʝʥʥʘʷ ʥʘ ʫʪʦʯʥʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ.  ʅʘ ʈʠʩʫʥʦʢ 

3.1.3 ʪʘʢʞʝ ʙʳʣʠ ʚʳʥʝʩʝʥʳ ʦʙʲʝʢʪʳ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʨʦʣʴ ʨʘʟʣʦʤʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʭʝʤʘʭ ʦʪʨʘʞʝʥʳ 

ʬʦʢʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʦʢʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʚʟʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʙʨʦʩʳ, ʩʜʚʠʛʠ, ʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʠ ʩʜʚʠʛʦ-ʚʟʙʨʦʩʳ (ʈʠʩʫʥʦʢ 3.1.3). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʱʫʶ ʦʙʩʪʘʥʦʚʢʫ ʩʞʘʪʠʷ ʚ ʨʝʛʠʦʥʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ ʛʠʧʦʮʝʥʪʨʘʤ ʤʝʣʢʦʬʦʢʫʩʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ 

ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʦʩʪʨʦʚʥʫʶ ʩʫʰʫ ʧʨʠʭʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʧʦʩʪʨʦʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʤʘʩʰʪʘʙʘ 

ʣʠʥʝʘʤʝʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 3 ʩʠʩʪʝʤʳ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ: ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʦʣʴʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ), ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʧʝʨʝʯʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʠʨʘʥʠʷ ʜʫʛʠ) ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ (ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʜʠʘʣʴʥʦʡ ʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʘʨʝʘʣʘʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ) [55, 83]. ʇʦʨʷʜʦʢ 

ʩʪʨʫʢʪʫʨ ʫʩʣʦʚʥʳʡ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨʦʤ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʈʘʟʣʦʤʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʤʠ ʜʠʩʣʦʢʘʮʠʷʤʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʦʚ. ɼʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ (ʥʘ ʦʩʪʨʦʚʥʦʡ ʩʫʰʝ) ʜʦ ʧʝʨʚʳʭ ʩʦʪʝʥ 

(ʚ ʘʢʚʘʪʦʨʠʠ) ʢʠʣʦʤʝʪʨʦʚ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʯʘʩʪʦ ʧʝʨʝʢʨʳʪʳ ʧʦʟʜʥʝʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, ʧʦʵʪʦʤʫ ʩʣʘʙʦ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʂʉ (ʈʠʩʫʥʦʢ 3.1.4-1), ʥʦ ʥʘʜʝʞʥʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ 

ʢʘʨʪʘʭ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʈʠʩʫʥʦʢ 3.1.4-2). ʠ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʦ ʢʦʩʚʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʥʘʰʠʨʩʢʠʡ ʩʙʨʦʩ, ʢʦʪʦʨʳʡ 

ʦʧʝʨʷʝʪʩʷ ʩʝʨʠʝʡ ʙʦʣʝʝ ʤʘʣʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ ʤʘʨʢʠʨʫʝʪʩʷ ʧʦ ʥʘʣʠʯʠʶ 

ʢʨʫʧʥʳʭ ʫʩʪʫʧʦʚ ʚ ʨʝʣʴʝʬʝ (ʚʦʜʦʧʘʜ ʇʪʠʯʠʡ) ʠ ʬʦʨʤʠʨʫʝʪ ʨʫʩʣʦ ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʠ (ʈʠʩʫʥʦʢ 

3.1.4-3). ʇʦʚʝʨʭʥʦʩʪʴ ʩʤʝʩʪʠʪʝʣʷ ʛʣʘʚʥʦʡ ʜʠʩʣʦʢʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʦʱʥʳʤʠ (ʰʠʨʠʥʦʡ ʜʦ 50 
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ʤ) ʟʦʥʘʤʠ ʙʨʝʢʯʠʨʦʚʘʥʠʷ ʚ ʢʣʠʬʝ, ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 40 ʤ (ʈʠʩʫʥʦʢ 3.1.4-4).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ ʠ ʝʛʦ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ 3 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʷ: ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ (ʈʫʙʯʠʢʦʚʩʢʠʡ ʩʙʨʦʩ), ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʘʢʚʘʪʦʨʠʠ (ʚʝʨʦʷʪʥʦ, ʬʨʘʛʤʝʥʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, ɿʘʧʘʜʥʦʛʦ ʩʙʨʦʩʘ [49]), ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʦʩʪʨʦʚʘ (ʉʠʙʝʪʦʨʩʢʠʡ ʩʙʨʦʩ). ɺ ʧʨʝʜʝʣʘʭ ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ ʢ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʝʩʝʥ rʨʘʥʝʝ 

ʫʧʦʤʷʥʫʪʳʡ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʥʘʰʠʨʩʢʠʡ ʨʘʟʣʦʤ ʠ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʡʦʥʝ ʧ-ʚʘ ʃʦʚʮʦʚʘ 

(ʈʠʩʫʥʦʢ 3.1.3). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʢʨʫʧʥʦʛʦ ʨʘʟʣʦʤʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ, ʦʪʤʝʯʝʥʥʦʛʦ ʫ ʂ.ʌ. ʉʝʨʛʝʝʚʘ ʠ ʢʦʩʚʝʥʥʦ ʟʘʢʘʨʪʠʨʦʚʘʥʥʦʛʦ ʄ.ʀ. 

ʉʪʨʝʣʴʮʦʚʳʤ, ʢʘʢ ʩʝʨʠʷ ʤʘʣʳʭ ʨʘʟʨʳʚʦʚ ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʥʳʭ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʦʩʪʨʦʚʘ [132, 134] 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʈʫʙʯʠʢʦʚʩʢʠʡ ʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʥʘʰʠʨʩʢʠʡ ʨʘʟʣʦʤʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʨʘʥʝʝ [49, 132, 134] (ʩʤ. ʈʠʩʫʥʦʢ 2.1.2, ʈʠʩʫʥʦʢ 2.1.4), ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʪʦʯʥʝʥʳ 

ʠʭ ʤʦʨʬʦʣʦʛʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʘʟʜʝʣʝ 1.2, ɺʦʩʪʦʯʥʳʡ ʠ ɿʘʧʘʜʥʳʡ ʩʙʨʦʩʳ ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʕʪʦ ʩʣʦʞʥʳʝ, ʥʝʦʜʥʦʨʦʜʥʳʝ, ʬʨʘʛʤʝʥʪʘʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʝʨʠʠ ʙʦʣʝʝ ʤʘʣʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʩʰʪʘʙʝ ʠ 

ʤʦʨʬʦʣʦʛʠʠ, ɺʦʩʪʦʯʥʳʡ ʠ ɿʘʧʘʜʥʳʡ ʩʙʨʦʩʳ6 ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʨʘʟʣʦʤʘʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ɼʣʷ ɺʦʩʪʦʯʥʦʛʦ ʩʙʨʦʩʘ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪʘ ʧʨʘʚʦʛʦ [49, 163, 187] 

ʠʣʠ ʣʝʚʦʛʦ [134] ʩʜʚʠʛʘ. ɼʣʷ ɿʘʧʘʜʥʦʛʦ ʩʙʨʦʩʘ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʭʝʤʝ ʢ ɻɻʂ-200/2 (ʣʠʩʪʳ 7,10) 

[49] ʧʦʤʠʤʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʤʝʯʘʶʪʩʷ ʣʝʚʦʩʜʚʠʛʦʚʳʝ ʧʦʜʚʠʞʢʠ, ʯʪʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʜʚʠʛʦ-ʩʙʨʦʩʦʚʫʶ ʢʠʥʝʤʘʪʠʢʫ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɿʘʣʦʞʝʥʠʝ ʵʪʠʭ ʨʘʟʣʦʤʦʚ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʭʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ 

ʛʨʘʥʠʮʝ ʧʘʣʝʦʛʝʥʘ ʠ ʥʝʦʛʝʥʘ (?) (ʩʤ. ʈʘʟʜʝʣ 1.3), ʘ ʥʝ ʚ ʧʘʣʝʦʮʝʥʝ-ʵʦʮʝʥʝ, ʢʘʢ ʧʦʣʘʛʘʣʠ ʇ.ʖ. 

ʂʦʚʪʫʥʦʚʠʯ ʠ ʩʦʘʚʪʦʨʳ. ʅʘ ʵʪʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʄʆɺ-

ʆɻʊ: ʨʘʟʣʦʤʳ ʩʤʝʱʘʶʪ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʳʝ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ ʠ ʧʝʨʝʢʨʳʪʳ 

ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ [49].  

 ʅʘʯʘʣʦ ʘʢʪʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʢʦʥʮʝ ʦʣʠʛʦʮʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʦʡ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ 

ʩʚʷʟʘʥʦ ʩ ʧʦʜʲʝʤʦʤ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʣʘʚʘ ʠʟ ʤʘʥʪʠʡʥʦʛʦ ʢʣʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʣ ʢ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚʦʟʜʳʤʘʥʠʶ ʪʦʥʢʦʡ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ (ʩʤ. ʈʠʩʫʥʦʢ 1.2.3, ʈʠʩʫʥʦʢ 1.2.2) 

ʟʝʤʥʦʡ ʢʦʨʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʩʙʨʦʩʦʚ. ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ ʩʤʝʱʝʥʠʷ ʚʜʦʣʴ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʣʦʞʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʞʠʤʘ ʩʫʙʜʫʢʮʠʠ. 

ɹʦʣʝʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʧʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʚ ʦʣʠʛʦʮʝʥʝ [163] ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʨʘʩʢʨʳʪʠʝ ʂʫʨʠʣʴʩʢʦʡ ʢʦʪʣʦʚʠʥʳ: ʨʘʩʪʷʞʝʥʠʝ ʚ ʟʘʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ ʤʦʛʣʦ ʧʨʠʚʦʜʠʪʴ ʢ 

 

 
6 ʕʪʦ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ. ʌʘʢʪʠʯʝʩʢʠ ʜʘʥʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʜʚʠʛʦ-ʩʙʨʦʩʘʤʠ 
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ʟʘʣʦʞʝʥʠʶ ʨʘʟʣʦʤʦʚ ʩʙʨʦʩʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, ʚʢʨʝʩʪ ʦʩʠ ʨʘʩʪʷʞʝʥʠʷ ʚ ʥʝʤ. ʆʧʦʨʥʳʡ 

ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ 2 ɼɺ-ʄ ʧʝʨʝʩʝʢʘʝʪ ʨʘʟʣʦʤʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ ʨʘʡʦʥʝ ʧʨʦʣʠʚʘ ʌʨʠʟʘ, 

ʦʪʜʝʣʷʶʱʝʛʦ ʦʩʪʨʦʚʘ ʀʪʫʨʫʧ ʠ ʋʨʫʧ (ʈʠʩʫʥʦʢ 2.2.1). ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ 

ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʬʠʣʷ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʦʣʴʥʳʝ ʩʙʨʦʩʳ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʣʠʚʘ 

ʠʤʝʶʪ ʛʣʫʙʦʢʦʝ ʟʘʣʦʞʝʥʠʝ, ʩʤʝʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʄʦʭʦʨʦʚʠʯʠʯʘ, ʧʨʠ ʚʝʩʴʤʘ ʢʨʫʪʳʭ ʫʛʣʘʭ 

ʧʘʜʝʥʠʷ (ʜʦ 80Á), ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʛʣʫʙʠʥʦʡ [39, 40, 137, 145]. ʉʭʦʞʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʠ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʘʢʚʘʪʦʨʠʠ ʦʩʪʨʦʚʦʚ ʂʫʥʘʰʠʨ 

ʠ ʀʪʫʨʫʧ [49]. 

ɺ ʧʨʝʜʝʣʘʭ ʦʩʪʨʦʚʥʦʡ ʩʫʰʠ ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʝ ʜʠʟʲʶʥʢʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʪ ʨʘʟʤʝʱʝʥʠʝ ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ ʧʨʘʩʦʣʦʚʩʢʦʛʦ 

ʧʣʘʛʠʦʛʨʘʥʠʪ-ʜʠʦʨʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʥʘ ʦʩʪʨʦʚʘʭ ʂʫʥʘʰʠʨ, ʋʨʫʧ ʠ ʇʘʨʘʤʫʰʠʨ) [132, 134]. ʕʪʦ 

ʩʚʷʟʳʚʘʶʪ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʪʝʣ, ʘʢʪʠʚʥʳʤ ʤʘʛʤʘʪʠʟʤʦʤ ʚ ʨʘʥʥʝʤ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ, ʥʝʦʛʝʥʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʩʪʫʧʣʝʥʠʝ ʨʘʩʧʣʘʚʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʦʩʣʘʙʣʝʥʥʳʤ ʟʦʥʘʤ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ 

ʦʮʝʥʢʘʤ [178], ʚʦʟʨʘʩʪ ʧʦʨʦʜ ʧʨʘʩʦʣʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦ. 

ʂʫʥʘʰʠʨ, ʩʦʩʪʘʚʣʷʝʪ ~31 Ma (ʨʘʥʥʠʡ ʦʣʠʛʦʮʝʥ). ɼʣʷ ʉʠʙʝʪʦʨʩʢʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʥʘʰʠʨʩʢʦʛʦ 

ʩʙʨʦʩʦʚ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʜʚʠʛʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ [49], ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʟʘʣʦʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʘʢʚʘʪʦʨʠʠ ʠ ʩʫʰʠ 

ʚ ʦʜʥʦ ʚʨʝʤʷ ʚ ʦʜʥʦʤ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠ ʩʦʚʤʝʩʪʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʟʣʦʤʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ.  

ʉʧʦʨʥʦʡ ʦʩʪʘʝʪʩʷ ʢʠʥʝʤʘʪʠʢʘ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʙʨʦʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʛʨʘʙʝʥ ʚ 

ʧʨʦʣʠʚʝ ɽʢʘʪʝʨʠʥʳ (ɽʢʘʪʝʨʠʥʠʥʩʢʠʡ ʨʘʟʣʦʤ) (ʩʤ ʈʠʩʫʥʦʢ 3.1.3): ʪʘʢ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ 2002 ʛ. ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠ ̫ʄʆɺ-ʆɻʊ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʜʚʠʞʢʘ ʧʨʘʚʦʛʦ ʩʜʚʠʛʘ [49]. ʉʘʤ ʨʘʟʣʦʤ ʩʯʠʪʘʝʪʩʷ ʩʪʨʫʢʪʫʨʦʡ, ʦʧʝʨʷʶʱʝʡ 

ɿʘʧʘʜʥʳʡ ʩʙʨʦʩ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʤʧʦʥʝʥʪʘ ʧʨʘʚʦʛʦ ʩʜʚʠʛʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʖʞʥʳʭ ʂʫʨʠʣ. ʇʨʦʜʦʣʴʥʳʝ ʦʩʠ ʦʩʪʨʦʚʦʚ ʦʪ ʂʫʥʘʰʠʨʘ ʜʦ ʉʠʤʫʰʠʨʘ 

ʧʦ ʧʨʦʣʠʚʘʤ ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʩʤʝʱʝʥʳ ʚʧʨʘʚʦ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ [65] (ʈʠʩʫʥʦʢ 3.1.5). 

ʉʝʚʝʨʥʳʝ ʂʫʨʠʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʝʚʦʩʜʚʠʛʦʚʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ 

ʧʘʣʝʪʢʝ ɻʟʦʚʩʢʦʛʦ [38, 111], ʧʨʠ ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʩʞʘʪʠʠ ʚ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʘʚʳʡ ʩʜʚʠʛ ʩ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʧʨʦʩʪʠʨʘʥʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ɺʦʩʪʦʯʥʦʤʫ ʩʙʨʦʩʫ (ʩʜʚʠʛʦ-ʩʙʨʦʩʫ). ʇʦ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʨʘʟʣʦʤʳ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ (ʧʨʦʣʠʚ ɽʢʘʪʝʨʠʥʳ) ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ ʣʝʚʳʤʠ ʩʜʚʠʛʘʤʠ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʨʝʘʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ. ʊʘʢʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʩʣʦʞʥʦʛʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʶ ʦʩʪʨʦʚʦʚ 

ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʷ ʪʘʢʞʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚʳʟʚʘʥʥʳʝ 

ʟʘʣʦʞʝʥʠʝʤ ʎʝʥʪʨʘʣʴʥʦ-ʂʫʨʠʣʴʩʢʦʡ ʟʦʥʳ ʜʝʩʪʨʫʢʮʠʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ 










































































































































































































































