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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ï ʢʘʨʪʳ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ɿʝʤʣʠ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, 

ʤʘʛʥʠʪʥʦʛʦ ʠ ʜʨ.) ï ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʦʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ ʟʝʤʥʳʭ ʥʝʜʨ, ʠʟʫʯʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʠʟʦʣʠʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ 

ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʄʝʞʜʫ ʪʝʤ ʜʝʡʩʪʚʫʶʱʠʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʥʝʦʜʥʦʟʥʘʯʥʦ ʦʧʠʩʳʚʘʶʪ ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ, ʧʦʵʪʦʤʫ ʥʝʨʝʜʢʦ ʩʝʯʝʥʠʝ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚʳʩʦʢʦʪʦʯʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʚʦʚʣʝʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ, 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪʘʭ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʥʦ ʠ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʟʫʯʝʥʘ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘʫʯʥʳʤ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ ʚ ʦʙʣʘʩʪʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʣʦʛʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʦ 

ʬʦʥʜʦʚʳʤ ʦʪʯʝʪʘʤ ʚʝʜʫʱʠʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʨʫʜʘʭ 

ʊ.ɺ. ɺʝʨʝʱʘʢʠ, ɸ.ɻ. ʀʚʘʥʦʚʘ, ʃ.ʄ. ɹʫʛʘʝʚʩʢʦʛʦ, ʅ.ʉ. ʇʦʜʦʙʝʜʦʚʘ, ɸ.ʉ. ɺʘʩʤʫʪʘ 

ʠ ʜʨ. ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʨʫʜʳ 
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ɸ.ʀ. ɹʫʨʜʵ, ʂ.ɸ. ʉʘʣʠʱʝʚʘ, ɺ.ɸ. ʏʝʨʚʷʢʦʚʘ, ʊ.ʇ. ʃʠʪʚʠʥʦʚʦʡ. ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʛʝʦʬʠʟʠʢʝ ʠ ʢʘʨʪʦʛʨʘʬʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ɺ.ʀ. ɸʨʦʥʦʚʘ, ɸ.ʄ. ɺʦʣʢʦʚʘ, ɺ.ʉ. ʊʠʢʫʥʦʚʘ, 

ɹ.ɸ. ʅʦʚʘʢʦʚʩʢʦʛʦ ʠ ʜʨ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʨʘʙʦʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʟʜʘʥʥʳʝ 

ʢʘʨʪʳ ʚ ʘʥʘʣʦʛʦʚʦʤ ʠ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, 

ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ. ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʢʘʨʪ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʘʨʠʘʥʪʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴʶ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʪʠʧʦʚ ʢʘʨʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʧʳʪ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ; 

- ʚʳʷʚʠʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʢʘʢ ʧʦʜʭʦʜ ʜʣʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ; 

- ʧʨʝʜʣʦʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʜʣʷ ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʚʝʨʠʬʠʢʘʮʠʶ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʢʘʨʪʫ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʣʷ ʘʥʘʣʠʟʘ 

ʥʘʜʝʞʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ. ʇʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʦʧʨʝʜʝʣʝʥʳ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʫʯʠʪʳʚʘʪʴ ʚʥʦʚʴ ʧʦʷʚʣʷʶʱʠʝʩʷ ʪʠʧʳ 

ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɼʣʷ ʫʯʝʪʘ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʧʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʦ ʠ ʦʙʦʩʥʦʚʘʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɺʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʧʦ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʪʠʧ ʢʦʤʧʣʝʢʩʥʦʡ ʢʘʨʪʳ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʧʣʦʪʥʦʩʪʠ ʝʛʦ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʘʥʦʤʘʣʠʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʟʚʠʪʠʠ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʚ ʧʨʝʜʣʦʞʝʥʠʠ 

ʥʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ; ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʪʦʪʠʧʘ ʩʧʨʘʚʦʯʥʦ-

ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ; 

ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʜʣʷ 

ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʘʥʦʤʘʣʠʡ. ʇʦʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʠʩʩʝʨʪʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʦʧʝʨʝʞʘʶʱʠʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʦʚ 1:200 000 ʠ 

1:1 000 000, ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ 

ʩʦʩʪʘʚʣʝʥʠʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʘ ʪʘʢʞʝ ʚ ʘʪʣʘʩʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʘ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ ɸʆ çʇʘʥʛʝʷè ʧʨʠ ʩʦʟʜʘʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʜʝʟʠʠ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠè ʧʨʠ ʯʪʝʥʠʠ ʢʫʨʩʦʚ çʄʘʪʝʤʘʪʠʢʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝè, çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠè. 
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ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʘʪʝʤʘʪʠʢʦ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ: 

- ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʩʠʩʪʝʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ; 

- ʤʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ 

ʘʚʪʦʨʩʢʠʡ ʦʨʠʛʠʥʘʣ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʢʘʨʪ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ; 

- ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʝʪʦʜʠʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʢʘʨʪʳ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ ʧʘʩʧʦʨʪʘ 

ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.33 ï çʂʘʨʪʦʛʨʘʬʠʷè: 5 ï çʅʦʚʳʝ ʤʝʪʦʜʳ 

ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʦʚʳʝ ʚʠʜʳ ʠ ʪʠʧʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ 

ʢʘʨʪ ʠ ʘʪʣʘʩʦʚè, 9 ï çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠè, 12 ï çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ ʚ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ, ʢʘʨʪʦʤʝʪʨʠʷ, 

ʤʘʪʝʤʘʪʠʢʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʘʨʪʘʤè. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʥʦʚʝʡʰʠʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɺʝʨʠʬʠʢʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ 

ʦʧʝʨʝʞʘʶʱʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʘ 1:200 000. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʦʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. 
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ 

ʥʘ 15 ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ, ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠ 

ʚʥʫʪʨʠʚʫʟʦʚʩʢʦʛʦ ʫʨʦʚʥʷ: 

- ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ ʄʀʀɻɸʠʂ (ʛ. ʄʦʩʢʚʘ, 2015, 2016, 2017 ʛʛ.); 

- ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ IGU çɻʝʦʛʨʘʬʠʷ, 

ʢʫʣʴʪʫʨʘ ʠ ʦʙʱʝʩʪʚʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ɿʝʤʣʠè (ʛ. ʄʦʩʢʚʘ, 2015); 

- ʥʘ XXVII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ICC 2015 

(ʛ. ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ, ɹʨʘʟʠʣʠʷ, 2015); 

- ʥʘ X ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ çɸʪʣʘʩʥʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ: ʪʨʘʜʠʮʠʠ ʠ ʠʥʥʦʚʘʮʠʠè (ʛ. ʀʨʢʫʪʩʢ, 2015); 

- ʥʘ 7-ʦʡ (ʦʯʥʦʡ) ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠè (ʛ. ɺʦʨʦʥʝʞ, 2015); 

- ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʃʦʤʦʥʦʩʦʚè (ʛ. ʄʦʩʢʚʘ, 2016); 

- ʥʘ XII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʠ ʥʘʫʯʥʦʤ ʢʦʥʛʨʝʩʩʝ çʀʥʪʝʨʵʢʩʧʦ 

ɻɽʆ-ʉʠʙʠʨʴ 2016è (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, 2016); 

- ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʜʝʟʠʷ, 

ʢʘʨʪʦʛʨʘʬʠʷ, ʢʘʜʘʩʪʨ, ɻʀʉ ï ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè (ʛ. ʅʦʚʦʧʦʣʦʮʢ, 

ɹʝʣʘʨʫʩʴ, 2016); 

- ʥʘ 6-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʢʘʨʪʦʛʨʘʬʠʠ ʠ ɻʀʉ çICC & GIS 

2016è (ʛ. ɸʣʙʝʥʘ, ɹʦʣʛʘʨʠʷ, 2016); 

- ʥʘ 18-ʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ çɻʝʦʤʦʜʝʣʴ 2016è 

(ʛ. ɻʝʣʝʥʜʞʠʢ, 2016); 

- ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʜ ʢʘʨʪ ʚ 

ʈʦʩʩʠʠ: ʦʙʲʝʜʠʥʷʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷè (ʛ. ʄʦʩʢʚʘ, 2016); 

- ʥʘ V ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2017); 
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- ʥʘ XXVIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ICC 2017 

(ʛ. ɺʘʰʠʥʛʪʦʥ, ʉʐɸ, 2017). 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ 14 ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʷʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ 

ʚ ʧʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʆʙʱʠʡ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ 

190 ʩʪʨʘʥʠʮ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʨʘʟʜʝʣʦʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟ 180 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʰʝʩʪʠ ʧʨʠʣʦʞʝʥʠʡ; ʩʦʜʝʨʞʠʪ 

26 ʪʘʙʣʠʮ ʠ 34 ʨʠʩʫʥʢʘ. 
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1 ʆʊɽʏɽʉʊɺɽʅʅʓʁ ʀ ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ ɻɽʆʌʀɿʀʏɽʉʂʆɻʆ 

ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ 

1.1 ʉʫʱʥʦʩʪʴ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ɻʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʚʝʪʚʴ 

ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʬʠʟʠʢʠ ï çʥʘʫʢʠ, ʠʟʫʯʘʶʱʝʡ 

ʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ɿʝʤʣʠ, ʧʣʘʥʝʪ, ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʧʣʘʥʝʪ, ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝè [77]. 

ɻʝʦʬʠʟʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʠʟʫʯʝʥʠʶ ʛʝʦʩʬʝʨ 

ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʦʯʥʳʭ ʥʘʫʢ, ʧʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʨʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʦʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ ʟʝʤʥʳʭ ʥʝʜʨ, ʠʟʫʯʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʠ ʩʦʣʥʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪ.ʜ. 

ɺ ʩʚʦʠʭ ʠʟʳʩʢʘʥʠʷʭ ʛʝʦʬʠʟʠʢʘ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʘʙʩʪʨʘʢʪʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦʣʷ ʢʘʢ ʦʙʣʘʩʪʠ çʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʷʚʣʝʥʠʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʦʪʨʘʞʘʶʪ ʣʠ ʦʥʠ ʢʘʢʠʝ-ʣʠʙʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠʣʠ ʩʠʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ 

ʷʚʣʝʥʠʡè [143]. ɺ ʪʘʢʦʤ ʘʩʧʝʢʪʝ ʥʝʨʝʜʢʦ ʧʦʜ ʬʠʟʠʯʝʩʢʠʤ (ʛʝʦʬʠʟʠʯʝʩʢʠʤ) ʧʦʣʝʤ 

ɿʝʤʣʠ ʧʦʥʠʤʘʝʪʩʷ çʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ), ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʣʠ ʩʦʟʜʘʥʥʦʝ ʚ 

ɿʝʤʣʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ (ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʵʣʝʤʝʥʪʳ) ʚ ʧʨʝʜʝʣʘʭ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʦʙʣʘʩʪʠ ɿʝʤʣʠè [34]. 

ʂʦʥʮʝʧʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʬʠʟʠʢʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ ʥʝʧʨʝʨʳʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ. ɺʳʷʚʣʝʥʠʝ ʧʨʠʨʦʜʳ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʘʥʘʣʠʟ ʧʦʣʝʡ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʣʝʡ ʛʝʦʬʠʟʠʢʘ ʦʧʝʨʠʨʫʪʁ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʦʣʷʤʠ, 
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ʷʚʣʷʶʱʠʤʠʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʯʝʣʦʚʝʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ (ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ, ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʜʚʠʞʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ ʠ ʪ.ʜ.), 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʧʦʣʷʤʠ, ʢʦʪʦʨʳʝ ʚʦʟʙʫʞʜʘʶʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʝʪʦʜʳ ʨʘʟʚʝʜʦʯʥʦʡ ʛʝʦʬʠʟʠʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʠʟʫʯʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ: ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ, ʤʘʛʥʠʪʥʦʝ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ, ʧʦʣʝ 

ʫʧʨʫʛʠʭ (ʩʝʡʩʤʠʯʝʩʢʠʭ) ʢʦʣʝʙʘʥʠʡ, ʪʝʧʣʦʚʦʝ (ʪʝʨʤʠʯʝʩʢʦʝ) ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʡ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ 

ʢʦʣʝʙʘʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʥʘʙʣʶʜʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʠʣʠ ʜʨʫʛʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʫʨʦʚʥʷ), ʦʙʫʩʣʦʚʣʝʥʳ 

ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʫʯʝʪ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦʙ 

ʠʟʫʯʘʝʤʦʤ ʷʚʣʝʥʠʠ ʠ ʠʭ ʠʩʪʦʣʢʦʚʘʥʠʶ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʫʯʘʩʪʢʘ ʨʘʙʦʪ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʛʝʦʬʠʟʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ̫ʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ 

ʤʝʪʦʜʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʩʚʦʝʡ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʦʣʠʥʝʡʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʛʣʷʜʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʦʯʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʨʪʝ. ɺ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠʟʫʯʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʷ ʢʘʢ ʤʝʪʦʜʘ ʠʟʫʯʝʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʨʝʘʣʴʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʣʝʡ), ʥʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 
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(ʘʙʩʪʨʘʢʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʝʡ), ʪʘʢʠʭ ʢʘʢ ʧʦʪʝʥʮʠʘʣ ʧʦʣʷ ʨʘʩʩʝʣʝʥʠʷ, 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʪ.ʧ. [114, 143]. 

ʉʝʛʦʜʥʷ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʨʘʤʢʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʥʘʙʣʶʜʘʝʤʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚʥʠʤʘʥʠʷ ʢ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʢʘʢ ʢ ʦʩʦʙʳʤ 

ʪʝʤʘʪʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʧʨʠʨʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʦʩʚʝʱʝʥʳ ʪʘʢʠʝ 

ʚʦʧʨʦʩʳ, ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʨʪ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʩʦʩʪʘʚʣʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪ.ʜ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, 

ʢʘʩʘʶʱʠʝʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʷʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʢʦʪʦʨʦʤʫ ʧʦʩʚʷʱʝʥʳ 

ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʤʘʛʥʠʪʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ [75, 88]. 

ɺ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʙʟʦʨ ʩʦʩʪʦʷʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ [168], ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʳʤʠ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʧʦʣʷʤ, ʥʝʞʝʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʢʘʨʪʳè. ɺ ʥʘʠʙʦʣʝʝ ʫʧʨʦʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʜ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ 

ʧʦʥʠʤʘʶʪʩʷ çʢʘʨʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʤʘʛʥʠʪʥʦʛʦ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʠ ʜʨ.)è [19]. ʉ ʧʦʟʠʮʠʡ ʛʝʦʣʦʛʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʣʴʢʦ çʢʘʨʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ, ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè [34]. ʆʜʥʘʢʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʤʝʶʪ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʪʝʤʘʪʠʢʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʪʝʩʥʳʤʠ ʩʚʷʟʷʤʠ ʛʝʦʬʠʟʠʢʠ ʥʝ ʪʦʣʴʢʦ ʩ ʛʝʦʣʦʛʠʝʡ, ʥʦ ʠ ʩ 

ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ. 
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1.2 ʇʨʠʥʮʠʧʳ ʠ ʧʦʜʭʦʜʳ ʢ ʧʦʥʠʤʘʥʠʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʌʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʠʟʫʯʘʝʤʳʝ ʛʝʦʬʠʟʠʢʦʡ, ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ, ʘ ʧʦʪʦʤʫ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʦ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʤʘʪʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʧʨʠʨʦʜʳ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʩʬʝʨ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʪ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʦʙʫʩʣʦʚʠʣʦ ʥʘʣʠʯʠʝ ʥʝʦʜʥʦʟʥʘʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʦ 

ʟʘʥʠʤʘʝʤʦʤʫ ʠʤʠ ʧʦʣʦʞʝʥʠʶ ʚ ʪʝʤʘʪʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ [91, 97] ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʩʪʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʩʨʝʜʠ ʢʘʨʪ ʧʨʠʨʦʜʳ ʠ 

ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʠʭ ʛʨʫʧʧʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ï ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚ ʩʠʩʪʝʤʝ ʢʘʨʪ ʧʨʠʨʦʜʳ 

ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʤʫ ʧʦʜʭʦʜʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʦʙʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʂ.ɸ. ʉʘʣʠʱʝʚʘ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ 

ʠʟʫʯʘʶʱʠʤ ʠʭ ʥʘʫʢʘʤ [129], ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʨʘʟʜʝʣʫ ʢʘʨʪ ʧʨʠʨʦʜʳ. 
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ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʫʯʠʪʳʚʘʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʢʘʢ 

ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ [34, 41, 84]. ʅʘʧʨʠʤʝʨ, ʢ 

ʪʘʢʠʤ ʢʘʨʪʘʤ ʚ ʨʘʙʦʪʝ [23], ʦʙʦʙʱʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ, 

ʧʦʤʠʤʦ ʢʘʨʪ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʦʪʥʦʩʷʪ ʢʘʨʪʳ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʦʟʨʘʩʪʘ ʠ 

ʛʝʥʝʟʠʩʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ, ʢʘʨʪʳ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʜʠʥʘʤʠʢʠ 

ʣʠʪʦʩʬʝʨʳ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʢʘʨʪʳ ʫʩʣʦʚʠʡ ʠ ʦʮʝʥʢʠ. ʉʫʱʝʩʪʚʫʝʪ 

ʩʭʦʞʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʢʘʢ ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʢʘʨʪ 

ʛʣʫʙʠʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ [83]. ɺ ʨʘʙʦʪʝ [78], ʧʦʩʚʷʱʝʥʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ, ʢʘʨʪʳ ɻʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, 

ʛʝʦʪʝʨʤʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʜʨʫʛʠʝ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʦʪʥʦʩʷʪʩʷ ʢ 

ʪʠʧʫ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʷʝʤʳʭ 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʚʳʜʝʣʷʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʥʝ ʧʨʠʥʠʤʘʶʪ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʢʘʨʪ ʪʘʢʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ, 

ʧʦʣʷʨʥʳʝ ʩʠʷʥʠʷ ʠ ʜʨ. 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʠ ʪʨʝʪʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʩʧʝʮʠʬʠʢʫ 

ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʷʚʣʝʥʠʷ ï ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɺ.ɸ. ʏʝʨʚʷʢʦʚ ʚ ʩʚʦʝʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ ʧʦʣʝʡ [143] ʚʳʜʝʣʠʣ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚ ʦʙʦʩʦʙʣʝʥʥʫʶ 

ʢʘʪʝʛʦʨʠʶ ʥʘʨʷʜʫ ʩ ʢʘʨʪʘʤʠ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʕʪʠʤ 

ʘʚʪʦʨ ʧʦʜʯʝʨʢʥʫʣ ʠʭ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʠʟʦʣʠʥʝʡʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʷʚʣʝʥʠʡ, 

ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʝʤʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦ ʧʦʣʦʞʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʩʠʩʪʝʤʝ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʨʝʰʝʥʥʳʤ. ʅʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʠʭ ʦʩʦʙʦʡ ʨʦʣʠ ʚ ʦʪʦʙʨʘʞʝʥʠʠ 

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʳ 

ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʜʝʣʝʥʠʠ ʫʯʠʪʳʚʘʶʪʩʷ 
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ʨʘʟʣʠʯʥʳʝ ʧʨʠʟʥʘʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʨʘʤʢʘʭ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʝʶʱʠʝʩʷ ʚʘʨʠʘʥʪʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʯʥʠ ʢʘʨʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ. ʊʘʢ, ʚ ʦʙʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʂ.ɸ. ʉʘʣʠʱʝʚʘ [129] 

ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʢʘʨʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ (ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ, ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʪ.ʜ.). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʚʦʣʶʮʠʷ 

ʢʘʢ ʩʘʤʦʡ ʛʝʦʬʠʟʠʢʠ, ʪʘʢ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʫʯʝʪ 

ʥʘʧʨʠʤʝʨ ʢʘʨʪ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʯʝʥʴ ʚʠʜʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʠʟʫʯʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʨʘʟʜʝʣʦʤ ʨʘʟʚʝʜʦʯʥʦʡ 

ʛʝʦʬʠʟʠʢʠ. 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʠʥʦʝ ʜʝʣʝʥʠʝ, ʦʩʥʦʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʘʚʪʦʨʘʤʠ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʢʘʨʪ 

ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦʣʝʡ ʧʦ ʠʭ ʪʠʧʫ [34]: 

1) ʅʘʙʣʶʜʝʥʥʦʝ ï ʧʦʣʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ. 

2) ʅʦʨʤʘʣʴʥʦʝ ï ʩʛʣʘʞʝʥʥʦʝ ʧʦʣʝ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʨʝʜʥʝʥʠʷ 

ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ (ʧʫʪʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʦʚ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʛʣʘʞʠʚʘʥʠʷ ʢʨʠʚʳʭ), ʠʣʠ ʙʣʠʟʢʦʝ ʢ ʦʩʨʝʜʥʝʥʥʦʤʫ (ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʥʦʝ 

ʧʦʣʝ ʜʣʷ ʟʘʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʨʝʜʳ). 

3) ɸʥʦʤʘʣʴʥʦʝ ï ʧʦʣʝ ʦʪʢʣʦʥʝʥʠʡ ʥʘʙʣʶʜʝʥʥʳʭ ʚʝʣʠʯʠʥ ʦʪ ʟʥʘʯʝʥʠʡ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʣʷ. 

4) ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ï ʧʦʣʝ ʚʝʣʠʯʠʥ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʭ ʥʘʙʣʜʁʝʥʥʳʭ (ʥʦʨʤʘʣʴʥʳʭ, ʘʥʦʤʘʣʴʥʳʭ) ʟʥʘʯʝʥʠʡ. 

ʆʪʤʝʯʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʦʣʥʦʪʫ ʦʧʠʩʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ 

ʧʦʣʥʦʮʝʥʥʘʷ ʩʠʩʪʝʤʘ ʢʘʨʪ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʣʘ ʙʳ ʚʝʩʴ ʢʨʫʛ ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ: çʜʘʞʝ ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʩʦʜʝʨʞʠʪ ʧʦʣʥʦʛʦ ʧʝʨʝʯʥʷ 

ʚʠʜʦʚ ʢʘʨʪ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ (ʤʘʩʰʪʘʙʳ ʠ ʜʨ.)è [22, 23]. 
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ʇʦʵʪʦʤʫ ʩʦʩʪʘʚʣʝʥʠʝ ʦʙʦʙʱʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʤʦʞʝʪ 

ʩʪʘʪʴ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʢʘʢ ʦʙʨʘʟʥʦ-ʟʥʘʢʦʚʳʭ ʤʦʜʝʣʝʡ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ɿʝʤʣʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʨʘʟʚʠʪʠʷ 

ʵʪʦʡ ʦʪʨʘʩʣʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ. 

1.3 ʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʀʩʪʦʨʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʪʨʝʭ 

ʩʪʦʣʝʪʠʡ, ʦʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʦʩʥʦʚʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʠʤʝʶʪʩʷ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʧʨʦʰʣʦʛʦ, ʘ ʠʤʝʶʱʠʝʩʷ ʧʦʧʳʪʢʠ ʧʝʨʠʦʜʠʟʘʮʠʠ [62, 63, 146] ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʦʣʷ ʙʝʟ ʦʙʨʘʱʝʥʠʷ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʥʘʩʣʝʜʠʶ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʨʠʢʦ-ʥʘʫʯʥʳʝ ʪʨʫʜʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ [23] ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ [39, 167], 

ʦʜʥʘʢʦ ʚ ʥʠʭ ʜʣʷ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʪʘʢʞʝ ʥʝ ʦʪʚʦʜʠʪʩʷ ʦʩʦʙʘʷ ʨʦʣʴ. ɺ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʟ-ʟʘ ʦʪʥʦʰʝʥʠʷ ʢ ʥʠʤ, ʢʘʢ ʢ ʦʜʥʦʤʫ ʠʟ ʪʠʧʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʠʟ-ʟʘ ʚʳʙʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟʫʯʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʝʦʤʘʛʥʝʪʠʟʤʫ. 

ʊʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʢʠ ʦʪʩʯʝʪʘ ʨʘʟʚʠʪʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʫʯʠʪʳʚʘʪʴ ʧʝʨʚʳʝ ʝʜʠʥʠʯʥʳʝ ʧʦʧʳʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠ ̫ ʚ ʚʠʜʝ ʣʠʥʠʡ, ʪʦ ʛʝʦʬʠʟʠʯʝʩʢʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʦʩʭʦʜʠʪ ʢ XV ʚʝʢʫ. ʅʘʧʨʦʪʠʚ, ʚ ʨʘʙʦʪʝ [23] ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ 

ʦʪʩʯʝʪʘ ʫʢʘʟʳʚʘʶʪʩʷ ʪʨʫʜʳ ɸʣʝʢʩʘʥʜʨʘ ʬʦʥ ɻʫʤʙʦʣʴʜʪʘ ʠ ʂʘʨʣʘ ʌʨʠʜʨʠʭʘ 

ɻʘʫʩʩʘ ʥʘʯʘʣʘ XIX  ʚ., ʢʘʢ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ 
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ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʆʜʥʘʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʪʳ ʧʦʷʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʤʘʛʥʠʪʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ [120]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘ ʪʦʯʢʫ ʦʪʩʯʝʪʘ ʨʘʟʚʠʪʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʧʝʨʚʳʝ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʧʳʪʢʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣ̫ ɿʝʤʣʠ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʚ 

ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ ʛʝʦʬʠʟʠʢʠ ʠ ʛʝʦʣʦʛʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʝʨʠʦʜʘ 

ʨʘʟʚʠʪʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʣʣʶʩʪʨʠʨʫʶʪ ʠʟʤʝʥʝʥʠʷ 

ʚʟʛʣʷʜʦʚ ʯʝʣʦʚʝʢʘ ʥʘ ʠʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ɿʝʤʣʠ ʠ ʠʥʪʝʨʝʩʘ ʢ ʢʘʨʪʝ ʢʘʢ ʢ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʨʝʜʩʪʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʀʟʫʯʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ ʢʘʢ ʠʩʪʦʢ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (XV ï ʢʦʥʝʮ XIX ʚʚ.) 

ɿʘʨʦʞʜʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʚʳʤʠ ʫʩʧʝʭʘʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʝʤʥʦʛʦ 

ʤʘʛʥʝʪʠʟʤʘ. ɺ ʵʧʦʭʫ ɺʝʣʠʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʪʢʨʳʪʠʡ (XV ï XVI  ʚʚ.) ʧʦʷʚʠʣʠʩʴ 

ʧʝʨʚʳʝ ʢʘʨʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ï ʢʘʨʪʳ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ, ʚʝʣʠʯʠʥʳ 

ʢʦʪʦʨʦʛʦ ʥʘʥʦʩʠʣʠʩʴ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʩʣʝʜʦʚʘʥʠʷ ʤʦʨʝʧʣʘʚʘʪʝʣʝʡ. ʊʘʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʠʡ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʣʠ ʤʦʱʥʳʤ ʪʦʣʯʢʦʤ ʢ 

ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ ʦ ʛʝʦʤʘʛʥʝʪʠʟʤʝ ʠ ʧʨʠʤʝʥʝʥʠʶ ʢʘʨʪ ʚ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʚ 1701 ʛʦʜʫ 

ʘʥʛʣʠʡʩʢʠʤ ʘʩʪʨʦʥʦʤʦʤ ʕʜʤʦʥʜʦʤ ɻʘʣʣʝʝʤ ʢʘʨʪʘ ʤʘʛʥʠʪʥʳʭ ʩʢʣʦʥʝʥʠʡ 

ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʠʟʦʣʠʥʠʷʤʠ ʩʦʝʜʠʥʷʣʠʩʴ 

ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, ʧʦʟʚʦʣʠʣʘ ʧʦʜʪʚʝʨʜʠʪʴ ʬʘʢʪ ʥʝʧʦʩʪʦʷʥʩʪʚʘ 

ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚ 

1702 ʛʦʜʫ ɻʘʣʣʝʡ ʚʳʧʫʩʪʠʣ ʧʝʨʚʫʶ ʢʘʨʪʫ ʤʘʛʥʠʪʥʳʭ ʩʢʣʦʥʝʥʠʡ ʤʠʨʘ ʚ ʧʨʦʝʢʮʠʠ 

ʄʝʨʢʘʪʦʨʘ ʤʘʩʰʪʘʙʘ 1:33 000 000 [156]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʢʘʨʪʳ ɻʘʣʣʝʷ çʙʳʣʠ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʚʳʤʠ ʠʟʦʤʘʛʥʠʪʥʳʤʠ, ʥʦ ʠ ʚʦʦʙʱʝ ʧʝʨʚʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ 

ʠʟʦʣʠʥʠʡ. ɼʦ ʵʪʦʛʦ ʥʘ ʢʘʨʪʳ ʥʘʥʦʩʠʣʠʩʴ ʣʠʰʴ ʯʠʩʣʘ, ʫʢʘʟʳʚʘʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʩʢʣʦʥʝʥʠʷè [115]. ʂʘʨʪʘ 1701 ʛʦʜʘ ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ ʥʘʯʘʣʦʤ ʠʩʪʦʨʠʠ ʤʘʛʥʠʪʥʦʡ 

ʢʘʨʪʦʛʨʘʬʠʠ [88]. 
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ɺ XIX ʚʝʢʝ ʧʦʷʚʣʷʶʪʩʷ ʢʘʨʪʳ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʦʤʘʛʥʝʪʠʟʤʘ ʠ ʩʪʘʥʦʚʣʝʥʠʠ 

ʥʘʫʢʠ ʦ ʥʝʤ. ʊʘʢ, ʧʨʠ ʧʦʤʦʱʠ ʤʠʨʦʚʳʭ ʢʘʨʪ ʠʟʦʛʦʥ ɹʘʨʣʦʫ (1833 ʛ.), ʠʟʦʢʣʠʥ 

ʍʦʨʥʝʨʘ (1836 ʛ.) ʠ ʠʟʦʜʠʥʘʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ 

ʉʵʙʠʥʘ (1836 ʛ.) ʂ.ʌ. ɻʘʫʩʩ ʩʤʦʛ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʚʳʝ 24 ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʬʝʨʠʯʝʩʢʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʨʷʜʘ, ʢʦʪʦʨʳʤ ʦʥ ʧʨʝʜʩʪʘʚʣʷʣ ʚʥʝʰʥʝʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʪʝʦʨʠʶ ʟʝʤʥʦʛʦ 

ʤʘʛʥʝʪʠʟʤʘ [39]. 

ʂ ʢʦʥʮʫ XIX ʚʝʢʘ ʠʟʫʯʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʧʨʠʦʙʨʝʪʘʝʪ ʟʥʘʯʠʤʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ. ɺ ʈʦʩʩʠʠ ʧʝʨʚʳʝ ʤʘʛʥʠʪʥʳʝ ʢʘʨʪʳ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪʩʷ ʚ 1871 ï 1878 ʛʛ. ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʦʡ ʧʣʘʥʦʤʝʨʥʦʡ 

ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ɸ. ʊʠʣʣʦ [23, 63, 103]. ʇʦ ʠʪʦʛʘʤ 

ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʩʲʝʤʦʢ ʠʤ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʧʝʨʚʘʷ ʢʘʨʪʘ 

ʠʟʦʛʦʥ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʚʘʷ ʢʘʨʪʘ ʠʟʦʛʦʥ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʌ.ʌ. ʄʠʣʣʝʨʦʤ [39]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ï ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ï ʧʨʠʫʨʦʯʝʥʦ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʦʙʣʘʩʪʠ 

ʤʦʨʝʧʣʘʚʘʥʠʷ ʠ ʚ ʥʝ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʧʦʩʣʫʞʠʣʦ ʩʪʘʥʦʚʣʝʥʠʶ ʥʘʫʢʠ ʦ 

ʛʝʦʤʘʛʥʝʪʠʟʤʝ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʛʝʦʬʠʟʠʢʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʩʦʩʪʘʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʢʦʥʝʮ XIX ʚ. ï 1960-ʝ ʛʛ.) 

ʅʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʘʩʪʫʧʠʣ ʚ ʧʝʨʠʦʜ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʡ ʛʝʦʬʠʟʠʢʠ ʠ ʨʘʟʚʝʜʦʯʥʦʡ ʛʝʦʬʠʟʠʢʠ, ʯʴʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʜʨ ɿʝʤʣʠ ʧʦʯʪʠ ʤʛʥʦʚʝʥʥʦ ʧʨʠʰʣʠ ʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ 

ʠ ʨʘʩʰʠʨʠʣʠ ʪʝʤʘʪʠʢʫ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ʂʘʨʪʳ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩʪʘʣʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʠʟʫʯʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚ 

ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ, çʢʦʛʜʘ ʧʦʷʚʠʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ 

ʘʧʧʘʨʘʪʫʨʘ (ʥʘʧʨʠʤʝʨ, ʚʦʟʜʫʰʥʘʷ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʧʦʣʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ) ʠ ʥʘʯʘʣʠʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʩʲʝʤʢʠ 
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ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ, ʘ ʟʘʪʝʤ ʠ ʧʦʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʤʘʩʰʪʘʙʘʭ 1:1 000 000 ʠ 1:200 000è [23]. 

ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩʪʘʣʦ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 1954 ʛʦʜʫ. ɺ ʝʛʦ 

ʟʘʜʘʯʠ ʚʭʦʜʠʣʠ çʢʦʤʧʣʝʢʩʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʩʪʨʘʥʳ, ʧʦʠʩʢ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʠʟʜʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪè [23]. ʊʘʢ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ ʣʠʩʪʘʤ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ. 

ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʜʝʣʘʭ ʨʘʥʥʠʭ ʘʪʣʘʩʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ɹʦʣʴʰʦʤ ʉʦʚʝʪʩʢʦʤ ɸʪʣʘʩʝ 

ʄʠʨʘ (1937) [21]. ʂʘʨʪʳ ʙʳʣʠ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʝ, ʧʦʩʢʦʣʴʢʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʚʘʞʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ʦʪʦʙʨʘʞʘʣʠʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʯʘʩʪʢʠ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʦʟʜʘʚʘʣʘʩʴ ʜʠʩʢʨʝʪʥʘʷ ʢʘʨʪʠʥʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʷʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʩʫʙʲʝʢʪʠʚʥʳʡ ʚʟʛʣʷʜ ʥʘ 

ʢʘʨʪʳ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʢʘʢ ʥʘ ʢʘʨʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʩʦʭʨʘʥʷʶʱʠʡʩʷ ʜʦ ʩʠʭ ʧʦʨ (ʩʤ. ʨʘʟʜʝʣ 1.2). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʩʥʘʷ ʩʚʷʟʴ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʝʡ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʩʪʘʚʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʠ ʛʦʜʳ ʩʦʟʜʘʶʪʩʷ ʧʝʨʚʳʝ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʠʭ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ (1960-ʝ ï 1980-ʝ ʛʛ.) 

ʇʨʦʚʝʜʝʥʠʝ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, 

ʥʘʯʘʚʰʝʝʩʷ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ, ʦʙʝʩʧʝʯʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200 000 ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ, 

ʩʝʨʠʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʤʘʩʰʪʘʙʳ 1:2 500 000 ï 

1:10 000 000) [106]. 

ʂ ʧʝʨʠʦʜʫ 1976 ï 1986 ʛʛ. ʦʪʥʦʩʠʪʩʷ ʧʦʣʦʚʠʥʘ ʚʩʝʭ ʦʙʟʦʨʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ (ʧʦʨʷʜʢʘ 48%), ʩʦʩʪʘʚʣʝʥʥʳʭ ʚ XX ʚʝʢʝ (ʧʦ ʜʘʥʥʳʤ [23]), ʚ 
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ʪʦʤ ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʢʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹT)a ʪʝʨʨʠʪʦʨʠʠ 

ʉʉʉʈ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʠʣʝʛʘʶʱʠʝ ʘʢʚʘʪʦʨʠʠ) ʤʘʩʰʪʘʙʘ 

1:2 500 000 (1977, ʨʝʜ. ɿ.ɸ. ʄʘʢʘʨʦʚʘ) [67], ʢʘʨʪʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʉʉʈ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʤʘʩʰʪʘʙʘ 1:10 000 000 (1980) [73] ʠ ʜʨ. 

ʇʨʠʟʥʘʥʠʝ ʦʩʦʙʦʡ ʨʦʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘʯʘʣʦʩʴ ʚ 1963 ʛʦʜʫ ʩ ʧʝʨʚʳʤ 

ʧʦʷʚʣʝʥʠʝʤ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʪʣʘʩʘʭ ʩʘʤʦʩʪʦʷʪʝʣʥɹʦʛʦ ʨʘʟʜʝʣʘ 

çɻʝʦʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [76]. ɺ ʠʟʜʘʚʘʝʤʳʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʘʪʣʘʩʘʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʩʤʳʩʣʦʚʦʡ ʙʣʦʢ (ʥʘʧʨʠʤʝʨ, 

ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʘʪʣʘʩ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ (1975), ʘʪʣʘʩ ɸʨʢʪʠʢʠ (1985), 

ɸʪʣʘʩ ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʟʦʥʳ ɹɸʄ (1988) ʠ ʜʨ.). 

ʇʦʩʢʦʣʴʢʫ çʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪ ʚ ʘʪʣʘʩʝ ʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʟʘʚʠʩʷʪ ʦʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ, ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʷ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷè [76], ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʥʝ ʚʦ ʚʩʝʭ ʘʪʣʘʩʘʭ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʴʠʨʦʚʘʣʦʩʴ. ɸʥʘʣʠʟ 

ʩʦʜʝʨʞʘʥʠʷ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʘʪʣʘʩʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʘʪʣʘʩʦʚ ʚʳʷʚʠʣ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʨʘʟʜʝʣʝ. ɺ ʪʝʭ ʞʝ ʘʪʣʘʩʘʭ, ʛʜʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʪʝʤʘʪʠʢʘ ʢʘʨʪ ʥʦʩʠʪ ʚʧʦʣʥʝ ʫʩʪʦʷʚh ʠʡʩʷ 

ʭʘʨʘʢʪʝʨ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ (ʧʨʠʣʦʞʝʥʠʝ ɸ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʷʚʣʁ̫ʪʩʷ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʠʨʦʜʥʦʝ ʧʦʣʝ ʫʧʨʫʛʠʭ ʚʦʣʥ. ʂʘʨʪʳ 

ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʧʦʤʝʱʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʪʣʘʩʘʭ, ʘ ʢʘʨʪʳ ʦʩʪʘʣʴʥʳʭ 

ʧʦʣʝʡ ʣʠʙʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʨʝʜʢʦ ʚʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʷʚʣʝʥʠʷ 

(ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʣʷ), ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʣʥʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʦʩʦʙʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʩʳʛʨʘʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʚ ʨʘʩʰʠʨʝʥʠʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʷʚʣʝʥʠʡ. ʀʤʝʥʥʦ ʯʝʨʝʟ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚ 

ʢʘʨʪʦʛʨʘʬʠʶ ʧʨʦʥʠʢʣʠ ʧʨʠʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʚ 

ʛʝʦʬʠʟʠʢʝ çʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʜʠʥʘʤʠʢʠ 
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ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡè [17]. ʇʦʥʷʪʠʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ çʢʘʢ ʦʙʣʘʩʪʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡè [143] ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ çʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘè 

(ʩʦʛʣʘʩʥʦ ɸ.ʄ. ɹʝʨʣʷʥʪʫ [16]) ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʭ, ʥʦ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ ɺ.ɸ. ʏʝʨʚʷʢʦʚʘ [143]. 

ʎʠʬʨʦʚʦʝ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ (1980-ʝ ʛʛ. ï ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ) 

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ XX ʚʝʢʘ ʧʨʠʚʥʝʩʣʠ ʚ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ, ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʙʘʥʢʦʚ ʠ ʙʘʟ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʉ ʥʘʯʘʣʦʤ 

ʚʥʝʜʨʝʥʠʷ ʚ 1980-ʭ ʛʛ. çʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʲʝʢʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʠʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʘʪʣʘʩʦʚè [26] ʩʚʷʟʘʥʳ ʧʝʨʚʳʝ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʩʨʝʜʩʪʚʘʤʠ ʕɺʄ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʠʬʨʦʚʳʝ 

ʤʦʜʝʣʠ ʤʘʪʨʠʯʥʦʛʦ ʬʦʨʤʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʢʘʢ ʥʘ 

ʣʦʢʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʠʣʠ ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʮʝʣʝʡ ʛʝʦʣʦʛʠʠ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʟʥʘʥʠʡ, ʪʝʤ 

ʩʘʤʳʤ ʧʨʝʜʦʧʨʝʜʝʣʠʚ ʠʟʫʯʝʥʠʝ çʥʦʚʳʭè ʚʠʜʦʚ ʧʦʣʝʡ (ʘʢʫʩʪʠʯʝʩʢʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ 

ʠ ʜʨ.) ʠ ʫʩʠʣʝʥʠʝ ʦʙʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʠ ʧʦʤʦʱʠ ʢʘʨʪ. 

ɸʪʣʘʩʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʩʦʟʜʘʥʠʷ ɻʀʉ-

ʘʪʣʘʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʦʙʨʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ɻʀʉ-ʘʪʣʘʩ çʅʝʜʨʘ ʈʦʩʩʠʠè (ɺʉɽɻɽʀ) [38], ʘʪʣʘʩʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɼʠʦʥʠʩʘ ʐʪʫʨʘ ʉʣʦʚʘʢʠʠ [166], 

ɻʀʉ-ʘʪʣʘʩʳ ɻʝʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ ʅʦʨʚʝʛʠʠ, ʐʚʝʮʠʠ, ʌʠʥʣʷʥʜʠʠ ʠ ʜʨ. ʊʘʢʞʝ 
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ʚʳʧʫʩʢʘʶʪʩʷ ʠ ʧʝʯʘʪʥʳʝ ʘʪʣʘʩʳ. ɺ ʯʠʩʣʦ ʧʦʩʣʝʜʥʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚʭʦʜʠʪ ɸʪʣʘʩ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (2012, ɻʎ ʈɸʅ, 

ʀɿʄʀʈɸʅ) [11]. ɸʪʣʘʩ çʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʤʘʛʥʝʪʠʟʤʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʪʦʣʝʪʠʷè [11, 30] ʠ ʚʢʣʶʯʘʝʪ ʩʝʨʠʶ ʮʠʬʨʦʚʳʭ ʢʘʨʪ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʟʘ 1500 ï 2010 ʛʛ., ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʝʛʦ ʢʦʤʧʦʥʝʥʪ, ʘ 

ʪʘʢʞʝ ʩʦʙʨʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ [94] ʩʦʩʪʘʚʣʝʥʘ ʧʝʨʚʘʷ ʩʚʦʜʥʘ ̫ ʪʘʙʣʠʮʘ 

ʧʝʨʠʦʜʠʟʘʮʠʠ, ʩʪʨʫʢʪʫʨʠʨʫʶʱʘ ̫ ʨʘʟʨʦʟʥʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʩʥʦʚʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʠ ʢʣʶʯʝʚʳʭ ʩʦʙʳʪʠʷʭ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ʂʣʶʯʝʚʳʝ ʩʦʙʳʪʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʵʪʘʧʦʚ 

ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ɺʨʝʤʷ ʕʪʘʧʳ, ʩʦʙʳʪʠʷ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 

1 2 

XV ï ʢʦʥʝʮ 

XIX  ʚʚ. 

ʀʟʫʯʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ ʢʘʢ ʠʩʪʦʢ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

1550 ʂʘʨʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʥʘ ʤʦʨʝ (ɸʣʦʥʩʦ ʜʝ ʉʘʥʪʘ ʂʨʫʩ) [39] 

1603 
ʄʠʨʦʚʘʷ ʢʘʨʪʘ ʩ ʥʘʥʝʩʝʥʥʳʤ ʚʧʝʨʚʳʝ ʛʝʦʤʘʛʥʠʪʥʳʤ ʵʢʚʘʪʦʨʦʤ 

(ɾ. ʃʝ ʅʘʫʪʦʥʴʝ) [11] 

1620 ʂʘʨʪʘ ʩʢʣʦʥʝʥʠʷ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ (ʍʨʠʩʪʦʬʦʨʦ ɹʦʨʨʠ) [115] 

1701 ï 1702 
ʇʝʨʚʘʷ ʢʘʨʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

(ʕʜʤʦʥʜ ɻʘʣʣʝʡ) (1 ʠ 2 ʠʟʜʘʥʠʝ) 

1702 ʇʝʨʚʘʷ ʢʘʨʪʘ ʤʘʛʥʠʪʥʳʭ ʩʢʣʦʥʝʥʠʡ ʤʠʨʘ (ʕʜʤʦʥʜ ɻʘʣʣʝʡ) (1 ʠ 2 ʠʟʜʘʥʠʝ) 

1721 ʇʝʨʚʘʷ ʢʘʨʪʘ ʤʘʛʥʠʪʥʦʛʦ ʥʘʢʣʦʥʝʥʠʷ (ʠʟʦʢʣʠʥ) (ʋʠʣʴʷʤ ʋʠʩʪʦʥ) [39] 

1747, 1760 
ʄʠʨʦʚʘʷ ʢʘʨʪʘ ʠʟʦʛʦʥ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʟʘ 1744 ʛ. ʩ ʜʘʪʘʤʠ 

ʝʚʨʦʧʝʡʩʢʠʭ ʦʪʢʨʳʪʠʡ (ʕ. ɹʦʫʝʥ, ʅ.ʌ. ʉʘʫʵʨʙʨʝʡ) [11] 

1768 ʇʝʨʚʘʷ ʤʠʨʦʚʘʷ ʢʘʨʪʘ ʠʟʦʢʣʠʥ (ʀʦʛʘʥʥ ʂʘʨʣ ʋʠʣʢʝ) [11, 156] 

1804 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ (ɸ. ʬʦʥ ɻʫʤʙʦʣʴʜʪ). ʇʝʨʚʳʝ ʢʘʨʪʳ çʠʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʟʦʥè [115] 

1825 ï 1826 
ʇʝʨʚʳʝ ʤʠʨʦʚʳʝ ʠʟʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʘʨʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

(H) ʠ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʩʠʣʳ ʧʦʣʷ F) (ʂ. ʍʘʥʩʪʠʥ) [11, 146] 

1833 ï 1836 

ʀʟʜʘʥʠʝ ʤʠʨʦʚʳʭ ʢʘʨʪ ʠʟʦʛʦʥ (ɹʘʨʣʦʫ), ʠʟʦʢʣʠʥ (ʍʦʨʥʝʨ), ʠʟʦʜʠʥʘʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ (ʉʵʙʠʥ) ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ 

(ʂ.ʌ. ɻʘʫʩʩ) [39] 
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1840, 1841 

ʄʠʨʦʚʘʷ ʢʘʨʪʘ ʤʘʛʥʠʪʥʳʭ ʤʝʨʠʜʠʘʥ ʠ ʧʘʨʘʣʣʝʣʝʡ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʟʘ 1825 ʛ. 

ʄʠʨʦʚʘʷ ʢʘʨʪʘ ʠʟʦʛʦʥ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʟʘ 1827ï

1831 ʛʛ. (ɻ. ɹʝʨʛʭʘʫʩ) [11] 

1840 ɸʪʣʘʩ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ (ʂ.ʌ. ɻʘʫʩʩ, ɺ. ɺʝʙʝʨ) [11] 

1856 
ʂʘʨʪʳ ʠʟʦʛʦʥ, ʠʟʦʢʣʠʥ, ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ, ʤʘʛʥʠʪʥʦʛʦ ʥʘʢʣʦʥʝʥʠʷ ʠ 

ʠʟʦʜʠʥʘʤ ʤʘʛʥʠʪʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʕ. ʉʵʙʠʥ) [11] 

1860 ʇʝʨʚʘʷ ʢʘʨʪʘ ʩ ʫʢʘʟʘʥʠʝʤ ʟʦʥ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ (ʕ. ʃʫʤʠʩ) [146] 

1862 ɸʪʣʘʩ ʤʠʨʘ çʉʠʩʪʝʤʘ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘè (ʌ.ɸ. ɻʘʨʥʴʝ) [11] 

1871 ï 1878 

ʇʨʦʚʝʜʝʥʠʝ ʧʝʨʚʦʡ ʧʣʘʥʦʤʝʨʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ ʠ ʩʦʟʜʘʥʠʝ ʧʦ ʝʝ ʜʘʥʥʳʤ ʧʝʨʚʳʭ ʤʘʛʥʠʪʥʳʭ ʢʘʨʪ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ (ɸ.ɸ. ʊʠʣʣʦ) [63] 

1871 ʇʝʨʚʘʷ ʤʠʨʦʚʘʷ ʤʘʛʥʠʪʥʘʷ ʢʘʨʪʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

1874 
ʇʝʨʚʘʷ ʢʘʨʪʘ ʩ ʠʟʦʣʠʥʠʷʤʠ ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʷ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ 

(ʠʟʦʭʘʟʤʘʤʠ) (ɻ. ʌʨʠʪʮ) [146] 

ʂʦʥʝʮ XIX  ʚ. ï 

1960-ʝ ʛʛ. 

ʈʘʟʚʠʪʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʩʦʩʪʘʚʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʢʦʥʝʮ XIX  ʚʚ. ï 

20-ʝ ʛʛ. XX ʚ. 
ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʬʠʟʠʢʠ ʢʘʢ ʥʘʫʢʠ 

1920 ï 1930 ʉʪʘʥʦʚʣʝʥʠʝ ʨʘʟʚʝʜʦʯʥʦʡ ʛʝʦʬʠʟʠʢʠ 

1925 
ʂʘʨʪʘ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʵʧʦʭʠ 1925 ʛ. 

(ʅ.ɺ. ʈʦʟʝ ʠ ʅ.ɽ. ʄʘʣʠʥʠʥʘ) [39] 

1930 ï 1950 ɻʝʥʝʨʘʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʩʲʝʤʢʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ 

1931 
ʇʫʙʣʠʢʘʮʠʷ ʧʝʨʚʳʭ ʤʠʨʦʚʳʭ ʤʘʛʥʠʪʥʳʭ ʢʘʨʪ ʠʟʦʧʦʨ 

ʜʣʷ ʵʧʦʭʠ 1922 ʛ. (ɻ. ʌʠʩʢ) [39] 

17 ʤʘʷ 1954 

ʛʦʜʘ 

ʆʙʲʷʚʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʟʘʜʘʯ 

ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʩʪʨʘʥʳ, ʧʦʠʩʢʫ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʠʟʜʘʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ [43] 

1960-ʝ ï 

1980-ʝ ʛʛ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ 

1961 
ʅʘʯʘʣʦ ʠʟʜʘʥʠ ̫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 

1:200 000 ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ [106] 

1963 

ʇʦʷʚʣʝʥʠʝ ʨʘʟʜʝʣʘ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʇʨʦʛʨʘʤʤʝ ʘʪʣʘʩʦʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʩʧʫʙʣʠʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʘʡʦʥʦʚ ʉʉʉʈ 

1969 

ʇʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ ʦ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʚ ʀʥʩʪʨʫʢʮʠʠ ʧʦ 

ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʠʟʜʘʥʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʨʪʳ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:200 000 

1950 ï1970-ʝ ʛʛ. 

ʀʟʜʘʥʠʝ ʢʦʤʧʣʝʢʪʘ ʢʘʨʪ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ 

ʣʠʩʪʘʤ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʧʦ ʠʪʦʛʘʤ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʦʚʝʜʝʥʠʷ 

ʧʣʘʥʦʤʝʨʥʳʭ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʉʉʈ [106] 

1972 ɻʝʦʪʝʨʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:5 000 000 (ʨʝʜ. ʌ.ɸ. ʄʘʢʘʨʝʥʢʦ) 
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1973 
ʇʦʩʪʨʦʝʥʠʝ ʤʠʨʦʚʳʭ ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʵʧʦʭʠ 1975 ï 1985 ʛʛ. 

(ʀɿʄʀʈɸʅ) 

1974 

ʂʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹʊ)ʘ ʉʉʉʈ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʠʣʝʛʘʶʱʠʝ ʘʢʚʘʪʦʨʠʠ) ʤʘʩʰʪʘʙʘ 1:2 500 000 

(ʨʝʜ. ɿ.ɸ. ʄʘʢʘʨʦʚʘ, ɺʉɽɻɽʀ) [67] 

1975 ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʘʪʣʘʩ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ (ɻʋɻʂ) 

1978 

ʂʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹʊ)ʘ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʝʡ ʤʘʩʰʪʘʙʘ 1:2 500 000 (ʨʝʜ. ɺ.ʅ. ʐʠʤʘʨʘʝʚ). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʧʦʣʷ ʚ ʢʘʨʪʦʛʨʘʬʠʠ (ɺ.ɸ. ʏʝʨʚʷʢʦʚ) 

1980-ʝ ʛʛ. ï 

ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ 

ʎʠʬʨʦʚʦʝ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

1980-ʝ ï 

1990-ʝ ʛʛ. 

ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʩʨʝʜʝ ʕɺʄ [116, 130, 134, 135] 

1982 
ɸʪʣʘʩ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:10 000 000 

(ʨʝʜ. ɸ.ɸ. ʉʤʳʩʣʦʚ, ɺʉɽɻɽʀ) [7] 

1985 ɸʪʣʘʩ ɸʨʢʪʠʢʠ [6] 

1992 ɻʝʦʪʝʨʤʠʯʝʩʢʠʡ ʘʪʣʘʩ ɽʚʨʦʧʳ [165] 

1995 

ɻʝʦʪʝʨʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 1:10 000 000 (ɺʉɽɻɽʀ) [36] 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʈʦʩʩʠʠ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʡ (ʤʘʩʰʪʘʙʳ 1:10 000 000) [65, 68] 

1996 ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʘʪʣʘʩ ʈʦʩʩʠʠ (ʨʝʜ. ɸ.ɸ. ʉʤʳʩʣʦʚ) [33] 

1997 
ʂʘʨʪʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:5 000 000 

(ʨʝʜ. ɺ.ɺ.ɻʦʨʜʠʝʥʢʦ, ɺʉɽɻɽʀ) [72] 

1998 
ɸʪʣʘʩ ʤʘʛʥʠʪʥʳʭ ʢʘʨʪ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ (ʀɿʄʀʈɸʅ, ʀʥʩʪʠʪʫʪ 

ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʈʝʩʧʫʙʣʠʢʠ ʇʦʣʴʰʘ) 

1999 
ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:2 500 000 (ʨʝʜ. ʇ.ʇ.ʉʪʝʧʘʥʦʚ, 

ʄ.ɸ. ʗʥʫʰʝʚʠʯ, ɺʅʀʀɻʝʦʬʠʟʠʢʘ) 

2000 

ʂʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹT)ʘ ʈʦʩʩʠʠ, ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ (ʚ ʛʨʘʥʠʮʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ) ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʡ 

ʤʘʩʰʪʘʙʘ 1:5 000 000 (ʨʝʜ. ʊ.ʇ. ʃʠʪʚʠʥʦʚʘ, ɺʉɽɻɽʀ) [69] 

2001 ï 2007 ɻʀʉ-ʘʪʣʘʩ çʅʝʜʨʘ ʈʦʩʩʠʠè (ɺʉɽɻɽʀ) [38] 

2004 
ʇʝʨʚʘʷ ʩʚʦʜʥʘʷ ʮʠʬʨʦʚʘʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʠ ʤʘʩʰʪʘʙʘ 

1:5 000 000 (ɺʉɽɻɽʀ, ɺʀʈɻ-ʈʫʜʛʝʦʬʠʟʠʢʘ) [44] 

2004 
ʇʝʨʚʘʷ ʮʠʬʨʦʚʘʷ ʩʚʦʜʥʘʷ ʢʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹʊ)ʘ 

ʈʦʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʡ ʤʘʩʰʪʘʙʘ 1 : 5 000 000 (ɺʉɽɻɽʀ) [66] 

2005 ï 

ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ 

ʉʦʟʜʘʥʠʝ ʢʘʨʪ ɻʌʆ-200, ɻʌʆ-1000, ʘʢʪʫʘʣʠʟʘʮʠʷ ʩʚʦʜʥʳʭ ʮʠʬʨʦʚʳʭ 

ʢʘʨʪ ʘʥʦʤʘʣʴʥʳʭ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʤʘʩʰʪʘʙʘ 

1:2 500 000 

2006 ɸʪʣʘʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʈʦʩʩʠʠ (ɺʉɽɻɽʀ) 

2012 ɸʪʣʘʩ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ɻʎ ʈɸʅ, ʀɿʄʀʈɸʅ) [11] 
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1.4 ʆʩʦʙʝʥʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʉʧʝʮʠʬʠʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʩʘʤʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʭʚʘʪʘ 

ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʘʪʣʘʩʳ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʭʚʘʪʘ (ʦʪ ʛʦʩʫʜʘʨʩʪʚ ʜʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ 1-ʛʦ ʧʦʨʷʜʢʘ). ɼʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʬʦʨʤʣʝʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʙʦʨ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʛʨʫʧʧ 

ʬʘʢʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ: çʦʙʲʝʢʪ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʚʘʝʤʫʶ ʢʘʨʪʫ 

(ʩʧʦʩʦʙʳ ʠ ʫʩʣʦʚʠʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʠ ʧʦʣʫʯʘʝʤʫʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ 

ʧʨʦʝʢʮʠʶè [51]. ʅʘ ʚʳʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʬʘʢʪʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʟʜʘʚʘʝʤʫʶ ʢʘʨʪʫ, ʘ 

ʠʤʝʥʥʦ ʤʘʩʰʪʘʙ ʠ ʥʘʟʥʘʯʝʥʠʝ ʢʘʨʪʳ. ɼʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʚ ʚʠʜʫ ʥʝʙʦʣʴʰʦʛʦ ʦʭʚʘʪʘ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʚʥʦʫʛʦʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ-ʂʨʶʛʝʨʘ. ɼʣʷ 

ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʝʢʮʠʠ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʙʦʣʝʝ 

ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʦʣʠʥʠʡ. ɽʩʣʠ ʢʘʨʪʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʷʚʣʝʥʠʷ, ʪʦ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʚʝʣʠʢʠʝ ʠ ʨʘʚʥʦʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʦʝʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʦʭʨʘʥʷʪʴ ʦʙʲʝʢʪʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʠʩʢʘʞʝʥʠʷʤʠ ʧʣʦʱʘʜʠ. ɺ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʢʘʨʪʘʤ 

(ʥʘʧʨʠʤʝʨ, ʜʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʟʥʘʯʝʥʠʡ, ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʡ, 
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ʥʘʧʨʠʤʝʨ, ʛʨʘʜʠʝʥʪʦʚ) ʚʘʞʥʦ ʩʦʭʨʘʥʷʪʴ ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʫʛʣʳ, ʪ.ʝ. 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʚʥʦʫʛʦʣʴʥʳʝ ʧʨʦʝʢʮʠʠ. 

ʂʦʤʧʦʥʦʚʢʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʢʘʨʪʳ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʥʘʟʥʘʯʝʥʠʷ. ɺ 

ʧʨʘʢʪʠʢʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʝʩʪʢʘʷ ʠ ʧʣʘʚʘʶʱʘʷ 

ʢʦʤʧʦʥʦʚʢʠ. ɺ ʩʣʫʯʘʝ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʘʪʣʘʩʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʧʦʥʦʚʢʘ, ʧʨʠʥʷʪʘʷ ʜʣʷ ʢʘʨʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʜʝʣʘ. ʊʘʢʞʝ ʜʣʷ 

ʦʙʦʙʱʝʥʥʦʛʦ ʠʣʠ ʜʝʪʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ-ʚʨʝʟʦʢ. 

ʆʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʆʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʩʣʫʞʠʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʨʠʝʥʪʠʨʦʤ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʦʢʘʟʳʚʘʶʪʩʷ, ʘ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪ,r ʦʙʲʝʢʪ r

ʜʦʨʦʞʥʦʡ ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʛʨʫʞʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ. 

ɺʦʧʨʦʩʳ ʩʦʩʪʘʚʣʝʥʠʷ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʨʝʰʘʶʪʩʷ ʧʦ ʧʫʪʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʭʝʤʘʪʠʟʘʮʠʠ ʙʝʟ 

ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʮʝʥʟʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʀʥʩʪʨʫʢʮʠʝʡ ʧʦ 

ʛʨʘʚʠʨʘʟʚʝʜʢʝ ʢʘʨʪʳ-ʦʪʯʝʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ çʨʘʟʨʝʞʝʥʥʫʶ ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ, ʥʝ ʟʘʪʨʫʜʥʷʶʱʫʶ ʯʪʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ: ʦʩʥʦʚʥʳʝ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʪʝ, ʢʦʪʦʨʳʝ ʫʧʦʤʠʥʘʶʪʩʷ ʚ ʪʝʢʩʪʝ ʦʪʯʝʪʘ (ʚ ʚʠʜʝ ʧʫʥʩʦʥʦʚ 

ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʢʦʥʪʫʨʦʚ); ʞʝʣʝʟʥʳʝ, ʰʦʩʩʝʡʥʳʝ ʠ ʚʘʞʥʝʡʰʠʝ ʛʨʫʥʪʦʚʳʝ 

ʜʦʨʦʛʠ, ʨʝʢʠ ʠ ʦʟʝʨʘ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʩʠʪʫʘʮʠʠ, ʫʧʦʤʷʥʫʪʳʝ ʚ ʪʝʢʩʪʝ ʦʪʯʝʪʘ 

(ʫʨʦʯʠʱʘ, ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʠ ʪ.ʧ.)è [53]. 

ɺ ʘʪʣʘʩʘʭ ʚʳʜʝʨʞʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʠʤʝʥʷʝʪʩʷ ʪʠʧʦʚʘʷ 

ʦʩʥʦʚʘ ʢʘʨʪ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ, 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʛʨʘʥʠʮʳ, ʨʝʜʢʦ ï ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʳ 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʦʬʦʨʤʣʷʶʪʩʷ ʧʨʠʛʣʫʰʝʥʥʳʤ ʩʝʨʳʤ ʮʚʝʪʦʤ, 

ʩʦʟʜʘʚʘʷ ʤʥʦʛʦʧʣʘʥʦʚʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. 
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ʊʝʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʊʝʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʡ. ɼʦ ʢʦʥʮʘ XX ʚʝʢʘ ʥʘʙʣʶʜʘʣʠʩʴ 

ʨʘʩʭʦʞʜʝʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʠʟʦʙʨʘʞʝʥʠʠ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: ʚ ʈʦʩʩʠʠ 

ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʣʠʩʴ ʚ ʤʠʣʣʠʵʨʩʪʵʜʘʭ (ʤʕ), ʘ ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ï 

ʚ ʥʘʥʦʪʝʩʣʘʭ (ʥʊʣ). ʉʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʘʶʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʤʘʣʠʡ ʪʦʣʴʢʦ ʚ ʥʘʥʦʪʝʩʣʘʭ (ʥʘʧʨʠʤʝʨ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʣʠʩʪʳ ʢʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹT)ʘ, ɺʉɽɻɽʀ, 2014). ɼʣʷ 

ʢʦʨʨʝʣʷʮʠʠ ʜʘʥʥʳʭ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʪʣʘʩʘ ʈʦʩʩʠʠ 

(ʊʦʤ 2) ʠ ʢʘʨʪ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʥʮʝ XX ʚʝʢʘ, ʚ 

ʣʝʛʝʥʜʝ ʧʨʠʚʦʜʠʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ç1 ʤʕ ʵʢʚʠʚʘʣʝʥʪʝʥ 100 ʥʊʣè. ʉʚʝʜʝʥʠʷ ʦ 

ʧʨʠʤʝʥʷʝʤʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʪʣʘʩʘʭ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʪʣʘʩʘʭ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ 

ʇʦʢʘʟʘʪʝʣʠ 

ɸʪʣʘʩʳ 

ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʘʪʣʘʩ ʏʝʭʠʠ 

(2009) [151] 

ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʘʪʣʘʩ ʀʩʧʘʥʠʠ 

(2008) [175] 

ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʘʪʣʘʩ ʈʦʩʩʠʠ, 

ʪʦʤ 2 (2007) [112] 

ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʘʪʣʘʩ ɹʝʣʘʨʫʩʠ 

(2002) [113] 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʘʥʦʤʘʣʠʡ ʩʠʣʳ 

ʪʷʞʝʩʪʠ 

ʤɻʘʣ ʤɻʘʣ ʤɻʘʣ 
ʂʘʯʝʩʪʚʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʘʥʦʤʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʥʊʣ ʥʊʣ ʤʕ ʥʊʣ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 
* *

 
ʤɺʪ/ʤ

2
 ʤɺʪ/ʤ

2
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ 

ÁC *  *  ÁC 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʡ 
ʥɻʨ/ʯ * *  *  

* ï ʧʦʢʘʟʘʪʝʣʴ ʚ ʘʪʣʘʩʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ 
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ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪʘʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʠʟʦʣʠʥʠʡ. ʊʝʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʜʘʝʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠʟʦʣʠʥʠʡ [32, 125], ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʶʪ 

ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʟʚʘʥʠʷ (ʪʘʙʣʠʮʘ 3). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʳ ʧʨʠʤʝʨʳ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʥʘ ʢʘʨʪʝ ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ ʠʟʦʣʠʥʠʡ ï ʧʦʜʦʙʥʦʝ ʦʬʦʨʤʣʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʦʜʦʚ ʨʘʟʚʝʜʦʯʥʦʡ ʛʝʦʬʠʟʠʢʠ (ʥʘʧʨʠʤʝʨ, ʩʦʚʤʝʱʝʥʠʝ ʠʟʦʘʥʦʤʘʣ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʠʟʦʣʠʥʠʡ ʨʘʚʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʘʚʠ- ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ). 

ʊʘʙʣʠʮʘ 3 ï ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʠʟʦʣʠʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʅʘʟʚʘʥʠʷ ʠʟʦʣʠʥʠʡ ʂʘʨʪʦʛʨʘʬʠʨʫʝʤʳʡ ʦʙʲʝʢʪ (ʷʚʣʝʥʠʝ) 

ʀʟʦʘʚʨʦʨʘ (ʠʟʦʭʘʟʤʘ) ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ 

ʀʟʦʘʥʦʤʘʣʘ 
ʆʪʢʣʦʥʝʥʠʝ ʚʝʣʠʯʠʥʳ (ʧʦʢʘʟʘʪʝʣʷ) ʦʪ ʟʥʘʯʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʟʘ 

ʥʦʨʤʘʣʴʥʦʝ (ʬʦʥʦʚʦʝ, ʪʨʝʥʜʦʚʦʝ) 

ʀʟʦʛʘʤʤʘ ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ 

ʀʟʦʛʝʣʘ, ʠʟʦʛʝʣʠʷ ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ 

ʀʟʦʛʦʥʘ ʄʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ (D) 

ʀʟʦʛʨʠʚʘ ʄʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ʚ ʫʩʣʦʚʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʀʟʦʜʠʥʘʤʘ  ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (H ʠʣʠ Z) 

ʀʟʦʢʣʠʥʘ  ʄʘʛʥʠʪʥʦʝ ʥʘʢʣʦʥʝʥʠʝ (I) 

ʀʟʦʦʤʘ ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʀʟʦʧʘʭʠʪʘ ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʀʟʦʧʦʨʘ ɺʝʢʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʥʦʛʦ ʤʘʛʥʝʪʠʟʤʘ 

ʀʟʦʩʝʡʩʤʘ (ʠʟʦʩʝʡʩʪʘ) ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʀʟʦʪʝʨʤʘ ʊʝʤʧʝʨʘʪʫʨʘ 

ʀʟʦʬʘʟʘ ʅʘʠʙʦʣʴʰʠʝ ʬʘʟʳ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ 

ʀʟʦʭʨʦʥʘ ʅʦʨʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʪʨʘʞʝʥʠʷ ʚʦʣʥʳ ʦʪ ʧʣʘʩʪʘ 

ʉʧʦʩʦʙ ʠʟʦʣʠʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʚʘʨʠʘʥʪʘʭ: 

1) ʎʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʪʫʧʝʥʝʡ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ. 

ʎʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʩʪʫʧʝʥʝʡ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʘʢʪʠʢʝ ʥʝ ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ, ʥʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ. ʏʘʩʪʦ ʮʚʝʪʦʚʳʝ ʰʢʘʣr ʩʪʨʦʷʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʛʨʘʜʠʝʥʪʥʦʡ ʰʢʘʣʳ ʩ 
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ʭʨʦʤʘʪʠʯʝʩʢʠʤʠ ʮʚʝʪʘʤʠ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ, ʠ ʚ ʩʣʫʯʘʝ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʨʘʟʣʠʯʠʤʦʩʪʴ ʩʦʩʝʜʥʠʭ ʩʪʫʧʝʥʝʡ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʮʚʝʪʦʚʳʭ ʰʢʘʣ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʩʧʨʘʚʝʜʣʠʚʦ ʫʯʠʪʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʰʢʘʣ ʚ 

ʨʘʙʦʪʝ [27]. ʅʘʧʨʠʤʝʨ, ʮʚʝʪʦʚʳʝ ʰʢʘʣʳ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʚʧʝʯʘʪʣʝʥʠʝ 

ʝʜʠʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʫʧʝʥʯʘʪʳʡ ʭʘʨʘʢʪʝʨ ʦʢʨʘʩʢʠ; ʩʪʫʧʝʥʠ ʰʢʘʣ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʝʡ ʨʘʟʣʠʯʠʤʦʩʪʴʶ, ʥʝ ʩʦʜʝʨʞʘʪʴ ʪʝʤʥʳʝ ʮʚʝʪʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʦʝ ʯʪʝʥʠʝ ʢʘʨʪʳ. 

ɸʥʘʣʠʟ ʮʚʝʪʦʚʳʭ ʰʢʘʣ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʢʘʨʪʘʭ, ʧʦʢʘʟʘʣ 

ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʪʘʣʴʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʧʝʥʝʡ ʚ ʰʢʘʣʘʭ ʦʪ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ ʠ 

ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 2) [93, 170]. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʘʨʪʳ 

ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹT)ʘ ʈʦʩʩʠʠ (1:10 000 000, 1995) ʧʨʠʤʝʥʷʝʪʩʷ 11-

ʩʪʫʧʝʥʥʘʷ ʰʢʘʣʘ, ʘ ʜʣʷ ʢʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ȹZ ɺʝʥʛʨʠʠ (1:500 000, 2006) ï 

28 ʩʪʫʧʝʥʝʡ, ʧʨʠʯʝʤ ʠʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʧʦʨʦʛ ʨʘʟʣʠʯʠʤʦʩʪʠ ʠ 

ʚʣʠʷʝʪ ʥʘ ʦʙʱʝʝ ʚʦʩʧʨʠʷʪʠʝ ʢʘʨʪʳ. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʫʩʣʦʚʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʪʘʣʴʥʦʡ 14-ʩʪʫʧʝʥʥʦʡ ʰʢʘʣʳ ʥʘ ʢʘʨʪʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʤʘʩʰʪʘʙʘ 1:3 000 000 ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʘʪʣʘʩʝ 

ɹʝʣʦʨʫʩʩʠʠ (2002), ʘ ʜʣʷ ʪʦʡ ʞʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:2 000 000 ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʘʪʣʘʩʝ ʏʝʭʠʠ (2010) ʠʩʧʦʣʴʟʫʝʪʩʷ 10 ʩʪʫʧʝʥʝʡ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʩʝʯʝʥʠʠ ʚ 1Áʉ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʮʚʝʪʦʚʳʭ ʰʢʘʣ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʷʟʳʢʘ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʰʠʙʢʘʤʠ ʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ, 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ɸ.ɸ. ʃʶʪʳʤ ʢʘʢ ʦʰʠʙʢʠ çʚ ʛʨʘʬʠʯʝʩʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʠ 

ʦʬʦʨʤʣʝʥʠʠ ʧʦʨʷʜʢʦʚʳʭ, ʠʥʪʝʨʚʘʣʴʥʳʭ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ ʰʢʘʣè [102]. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʘʥʘʣʠʟʝ ʣʝʛʝʥʜʳ ʢʘʨʪʳ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ 

ʦʧʨʝʜʝʣʝʥʦ ʥʝʩʦʙʣʶʜʝʥʠʝ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ 

ʦʪʥʦʰʝʥʠʷʤʠ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ ʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠʥʪʝʨʚʘʣʦʚ ʰʢʘʣʳ. 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨʳ ʮʚʝʪʦʚʳʭ ʰʢʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʤʘʛʥʠʪʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʝʡ 
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ʈʠʩʫʥʦʢ 2 ʪʘʢʞʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʘʟʣʠʯʠʷ ʚ ʧʨʠʤʝʥʷʝʤʳʭ ʮʚʝʪʘʭ ʜʣʷ ʰʢʘʣ 

ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʢʘʨʪ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʅʘʧʨʠʤʝʨ, ʥʘ ʢʘʨʪʘʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʣʷ ʚʝʨʭʥʝʡ ʩʪʫʧʝʥʠ ʮʚʝʪʦʚʦʡ ʰʢʘʣʳ ʧʨʠʤʝʥʷʝʪʩʷ ʢʨʘʩʥʳʡ 

ʠʣʠ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ʆʜʥʘʢʦ ʜʣʷ ʥʠʞʥʝʡ ʩʪʫʧʝʥʠ ʰʢʘʣʳ ʚ ʈʦʩʩʠʠ ʧʨʠʥʷʪ 

ʟʝʣʝʥʳʡ ʮʚʝʪ (ʰʢʘʣʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʩʧʝʢʪʨʘʣʴʥʦʡ), ʘ ʟʘ ʨʫʙʝʞʦʤ ï ʩʠʥʠʡ. ʅʘ 

ʢʘʨʪʘʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʘ ʨʫʙʝʞʦʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʜʘʶʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ï ʨʦʟʦʚʳʤ. ʅʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʘʨʪʘʭ 

ʵʪʠ ʮʚʝʪʘ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʶʪ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʠʥʩʪʨʫʢʮʠʠ [57] ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩ ̫ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʵʪʠʭ ʮʚʝʪʦʚ 

ʢʦʤʙʠʥʘʮʠʝʡ ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʚ. 

ɺ ʘʪʣʘʩʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʦʪʦʙʨʘʞʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʪʦʣʴʢʦ ʬʦʥʦʚʦʡ ʦʢʨʘʩʢʦʡ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʦʣʠʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʩʪʠʛʘʝʪʩʷ ʵʬʬʝʢʪ ʥʘʛʣʷʜʥʦʩʪʠ, ʦʜʥʘʢʦ ʥʘʥʦʩʠʪʩʷ 

ʫʱʝʨʙ ʪʦʯʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

2) ʆʬʦʨʤʣʝʥʠʝ ʙʝʟ ʬʦʥʦʚʦʡ ʦʢʨʘʩʢʠ ʩʪʫʧʝʥʝʡ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ. 

ʉʧʦʩʦʙ ʨʘʥʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʦ ʠʪʦʛʘʤ ʧʦʣʝʚʳʭ ʩʲʝʤʦʢ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʥʦʩʠʣʠʩʴ ʪʦʣʴʢʦ 

ʠʟʦʣʠʥʠʠ. ʉʝʛʦʜʥʷ ʦʬʦʨʤʣʝʥʠʝ ʙʝʟ ʬʦʥʦʚʦʡ ʦʢʨʘʩʢʠ ʩʪʫʧʝʥʝʡ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʢʨʘʩʢʫ ʠʤʝʶʪ ʩʘʤʠ ʠʟʦʣʠʥʠʠ. ʇʨʠʤʝʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʨʘʟʣʠʯʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʊʘʢ, ʚ ʩʠʥʝ-

ʢʨʘʩʥʦʡ ʮʚʝʪʦʚʦʡ ʰʢʘʣʝ ʦʬʦʨʤʣʝʥʳ ʠʟʦʣʠʥʠʠ ʥʘ ʤʠʨʦʚʳʭ ʢʘʨʪʘʭ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ. ɺ ɻʀʉ-ʘʪʣʘʩʝ çʅʝʜʨʘ ʈʦʩʩʠʠè ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʪʝʥʢʠ ʟʝʣʝʥʦʛʦ ʠ 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʦʚ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ ʦʪʦʙʨʘʞʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʧʦʣʷ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʛʝʥʜʘ ʠ ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ [38]. 

ʇʦʤʠʤʦ ʮʚʝʪʘ ʨʘʟʣʠʯʠʷ ʚ ʠʟʦʣʠʥʠʷʭ ʧʦʜʯʝʨʢʠʚʘʶʪʩʷ ʠʭ ʪʦʣʱʠʥʦʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʨʠʭʦʚʢʠ. ʋʪʦʣʱʝʥʠʝ ʠʟʦʣʠʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʦʣʠʥʠʡ ʩ ʢʨʘʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, 
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ʧʦʜʦʙʥʦ ʫʪʦʣʱʝʥʥʳʤ ʛʦʨʠʟʦʥʪʘʣʷʤ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. ʇʫʥʢʪʠʨʥʳʝ 

ʠʟʦʣʠʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʷʭ: ʜʣʷ ʧʦʢʘʟʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʘʥʦʤʘʣʠʡ, ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ, ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʠʟʦʣʠʥʠʡ. 

   

ʈʠʩʫʥʦʢ 3 ï ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʠ 

ʣʝʛʝʥʜʳ ʢ ʥʝʡ 

3) ʆʬʦʨʤʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʪʝʥʝʚʦʡ ʧʣʘʩʪʠʢʠ. 

ʄʝʪʦʜ ʪʝʥʝʚʦʡ ʧʣʘʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʩʦʟʜʘʥʠʷ ʠʣʣʶʟʠʠ 

ʦʙʲʝʤʥʦʩʪʠ. ʗʨʢʠʡ ʧʨʠʤʝʨ ï ʠʟʜʘʥʥʘʷ ʚ 2004 ʛʦʜʫ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ 

ʀʪʘʣʠʠ (ʨʠʩʫʥʦʢ 4, ʘ) [154]. ʆʪʤʳʚʢʘ ʚʳʧʦʣʥʝʥʘ ʩ ʫʯʝʪʦʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʠʟʫʘʣʴʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʥʦʤʘʣʠʡ. 

ɺ ʈʦʩʩʠʠ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʪʤʳʚʢʘ ʨʝʣʴʝʬʘ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʦʩʚʝʱʝʥʠʝʤ. 

ʇʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʝʥʥʳʝ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ (ɺʉɽɻɽʀ) ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʩʚʦʜʥʳʝ ʮʠʬʨʦʚʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʤʘʩʰʪʘʙʘ 1:2 500 000 (2014 ʛ) (ʨʠʩʫʥʦʢ 4, ʙ). 
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ʘ)      ʙ) 

ʈʠʩʫʥʦʢ 4 ï ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʪʝʥʝʚʦʡ ʧʣʘʩʪʠʢʠ: ʘ) ʬʨʘʛʤʝʥʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʢʘʨʪʳ ʀʪʘʣʠʠ ʤʘʩʰʪʘʙʘ 1:1 250 000 (ISPRA, 2004); ʙ) ʢʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ȹT)a ʤʘʩʰʪʘʙʘ 1:2 500 000 (ɺʉɽɻɽʀ, 2014) 

ʇʦʤʠʤʦ ʠʟʦʣʠʥʠʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 

ʨʘʟʣʠʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙʳ ʟʥʘʯʢʦʚ, ʣʠʥʝʡʥʳʝ ʟʥʘʢʠ, ʘ ʪʘʢʞʝ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʬʦʥ. 

ʉʧʦʩʦʙʦʤ ʟʥʘʯʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʠ 

ʷʚʣʝʥʠʷʭ, ʠʤʝʶʱʠʭ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʦʪʤʝʪʢʠ ʧʦʢʘʟʘʪʝʣʷ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

ʦʪʤʝʪʢʘʤʠ ʚʳʩʦʪ), ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʩʝʨʚʘʪʦʨʠʡ, ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʩʢʚʘʞʠʥʳ ʠ ʜʨ. 

ʉʧʦʩʦʙ ʣʠʥʝʡʥʳʭ ʟʥʘʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʢʘʟʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʠʤʝʶʱʠʭ ʫʩʣʦʚʥʦ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʋʩʣʦʚʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ 

ʪʝʤ, ʯʪʦ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʧʦʣʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʷʚʣʝʥʠʝʤ, 

ʦʜʥʘʢʦ ʜʣʷ ʥʘʠʣʫʯʰʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʷ ʚʳʛʦʜʥʦ 

ʧʨʠʤʝʥʷʪʴ ʣʠʥʝʡʥʳʡ ʟʥʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʛʨʘʜʠʝʥʪʥʦʡ ʟʦʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʦʙʨʘʟʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʛʨʘʜʠʝʥʪʦʚ, ʣʠʥʝʘʤʝʥʪʦʚ ʧʦʣʷ, ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʣʠʥʠʡ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʝʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ, ʠ ʪ.ʜ. 

ʊʘʢʞʝ ʩʧʦʩʦʙ ʣʠʥʝʡʥʳʭ ʟʥʘʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʢʘʨʪʘʭ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ, ʛʜʝ ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʬʠʣʠ ʥʘʙʣʶʜʝʥʠʡ. 
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ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʬʦʥ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʩʦʩʪʘʚʣʷʝʤʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʦʙʱʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʷʚʣʝʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʬʦʥ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʦʙʣʘʩʪʝʡ ʧʦʣʷ, ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʩʚʦʠʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʮʚʝʪʦʚʦʡ ʠʣʠ ʰʪʨʠʭʦʚʦʡ ʬʦʥ. ʉʧʦʩʦʙ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ 

ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʤ ʬʦʥʦʤ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʷ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʯʠʩʣʦʚʳʤ 

ʢʨʠʪʝʨʠʷʤ (ʥʘʧʨʠʤʝʨ, ʧʦ ʘʤʧʣʠʪʫʜʝ ʘʥʦʤʘʣʠʡ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʪʝʤʘʪʠʢʠ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʫʩʪʦʷʚʰʠʭʩʷ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠ ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪ. ʆʜʥʘʢʦ ʧʦʤʠʤʦ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ ʠʟʦʣʠʥʠʡ ʦʧʨʝʜʝʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʧʦʤʦʱʠ ʢʘʨʪ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʘʩʘʶʱʠʝʩʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, ʥʘʫʯʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚʳʭ ʰʢʘʣ, ʨʝʰʝʥʠʡ 

ʚʦʧʨʦʩʦʚ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʜʨ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʜʦʣʞʥʦ ʧʨʦʭʦʜʠʪʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ ʪʨʘʜʠʮʠʡ ʩʦʩʪʘʚʣʝʥʠʷ ʠ 

ʦʬʦʨʤʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʚʦʚʣʝʯʝʥʠʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʵʪʘʧʳ ʠʭ ʩʦʟʜʘʥʠʷ. 
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1.5 ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʤʫ ʨʘʟʜʝʣʫ 

ʇʦ ʧʝʨʚʦʤʫ ʨʘʟʜʝʣʫ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʳʡ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɸʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ ʚ ʛʝʦʬʠʟʠʢʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʪʝʤʘʪʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ. 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ ʂ.ɸ. ʉʘʣʠʱʝʚʘ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʡ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʠʭ ʦʩʦʙʦʡ ʨʦʣʠ ʚ 

ʦʪʦʙʨʘʞʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʜʭʦʜʦʚ; 

- ʜʣʠʪʝʣʴʥʘʷ ʠʩʪʦʨʠʷ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʚʘʞʥʝʡʰʠʤʠ ʥʘʫʯʥʳʤʠ ʦʪʢʨʳʪʠʷʤʠ ʚ 

ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʩʨʝʜʩʪʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʩ ʨʘʟʚʠʪʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʥʦʚʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʝʨʚʘʷ ʧʦʧʳʪʢʘ 

ʨʘʩʩʤʦʪʨʝʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʯʝʨʝʟ ʘʥʘʣʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʞʜʳʡ ʵʪʘʧ; 

- ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ, ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚ, ʘ ʪʘʢʞʝ 

ʦʬʦʨʤʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ɸʥʘʣʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʧʦʤʝʱʘʝʤʳʭ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʘʪʣʘʩʳ, ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʦʩʦʙʘ ʠʟʦʣʠʥʠʡ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʦʙʨʘʞʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʇʨʦʚʝʜʝʥʥʦʝ ʦʙʦʙʱʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ 

ʦʧʳʪʘ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ ʩʧʝʮʠʬʠʢʫ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪ. 
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2 ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ʉʆɿɼɸʅʀʗ ɻɽʆʌʀɿʀʏɽʉʂʀʍ ʂɸʈʊ 

2.1 ʆʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ, ʚʝʜʝʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪʳ ʢʘʢ ʦʜʥʦʡ 

ʠʟ ʬʦʨʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʮʠʬʨʦʚʦʛʦ, ʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʚʠʜʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ɸ.ʇ. ʖʟʝʬʦʚʠʯ 

ʚʳʜʝʣʷʝʪ çʢʘʨʪʳ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ (ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ), ʢʘʨʪʳ 

ʘʥʦʤʘʣʠʡ ʚʳʩʦʪʳ, ʢʘʨʪʳ ʠ ʬʘʡʣʳ ʘʥʦʤʘʣʠʡ, ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ ʪʨʘʧʝʮʠʷʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʢʘʪʘʣʦʛʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚè [149] ʠ ʜʨʫʛʠʝ. 

ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʳʭʦʜʠʪ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ï ʪʘʢ, ʚ ʨʘʙʦʪʝ ʊ.ʇ. ʃʠʪʚʠʥʦʚʦʡ [88] 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʥʠʪʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ çʨʦʣʠ 

ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè ʧʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʱʝʡ ʜʣʷ ʚʩʝʛʦ ʮʠʬʨʦʚʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʯʴʠ ʤʝʪʦʜʳ 

ʦʭʚʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ, ʪʘʢʠʝ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ 

ʠʭ ʠʥʪʝʨʧʦʣʷʮʠʷ, ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʛʝʥʝʨʘʣʠʟʘʮʠʷ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʠʬʨʦʚʦʤ ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ, ʢʣʘʩʪʝʨʥʦʛʦ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ 

ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʢʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʢʘʨʪʦʩʦʩʪʘʚʣʝʥʠʷ. 
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2.1.1 ʄʘʩʰʪʘʙʥʳʝ ʫʨʦʚʥʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʎʠʬʨʦʚʦʝ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʷʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʤʘʩʰʪʘʙʘʭ 1:200 000 ʠ 1:1 000 000, ʚ ʢʦʪʦʨʳʭ 

ʩʦʟʜʘʶʪʩʷ ʦʧʝʨʝʞʘʶʱʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ (ʜʘʣʝʝ ï ɻʌʆ-200 ʠ ɻʌʆ-1000) 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʈʦʩʩʠʠ. ɻʌʆ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

çʢʦʤʧʣʝʢʪ r ʩʚʦʜʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʝr ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʩʲʝʤʦʢè [138]. 

ʂʦʤʧʣʝʢʩʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʘʩʰʪʘʙʘʭ 1:10 000 000 ï 1:1 500 000, 

1:1 000 000, 1:200 000, 1:50 000 [121] ʠ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʘʪʣʘʩʦʚ. ʊʘʢ, ʚ ɸʪʣʘʩʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʈʦʩʩʠʠ [131] ʚʳʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʣʘʩʩʳ ʤʘʩʰʪʘʙʦʚ: 

- ʦʙʟʦʨʥʳʡ (ʦʙʱʝʨʦʩʩʠʡʩʢʠʡ) ï ʩ 1:15 000 000; 

- ʨʝʛʠʦʥʘʣʴʥʳʡ (ʢʘʨʪʳ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʠ ʢʨʫʧʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ) ï ʤʘʩʰʪʘʙʳ 1:10 000 000 ï 1:5 000 000 ï 1:2 500 000; 

- ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ (ʢʘʨʪʳ ʛʦʨʥʦʨʫʜʥʳʭ ʨʘʡʦʥʦʚ, ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʙʘʩʩʝʡʥʦʚ ʠ ʧʨ.) ï ʤʘʩʰʪʘʙ 1:1 000 000; 

- ʣʦʢʘʣʴʥʳʡ (ʢʘʨʪʳ ʨʫʜʥʳʭ ʫʟʣʦʚ ʠ ʧʦʣʝʡ) ï ʤʘʩʰʪʘʙ 1:200 000. 

ɼʘʥʥʘʷ ʠʝʨʘʨʭʠʷ ʚʢʣʶʯʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʤʘʩʰʪʘʙʥʳʡ ʨʷʜ ʢʘʨʪ ʠ 

ʩʦʚʤʝʱʘʝʪ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʪʘʢ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ. 

ɺ ɻʆʉʊ ʈ 51353-99 çʨʘʟʣʠʯʘʶʪ ʧʣʘʥʝʪʘʨʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʚ ʮʝʣʦʤ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʴʥʦʩʪʠ ʧʦ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʠʤʝʶʱʠʝ ʧʦʚʳʰʝʥʥʫʶ 

ʜʝʪʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʠ 

ʣʦʢʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭè [40]. 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʘ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʥʝʝ ʚʘʨʠʘʥʪʳ ʠʝʨʘʨʭʠʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʥʘ 



39 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʝʡ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ ʢʘʨʪ ʠ 

ʦʙʲʝʢʪʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 4). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʛʣʘʩʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ 

ʚʘʨʠʘʥʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʘ. 

ʊʘʙʣʠʮʘ 4 ï ɺʳʷʚʣʝʥʥʳʝ ʤʘʩʰʪʘʙʥʳʝ ʫʨʦʚʥʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʋʨʦʚʥʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 
ʄʘʩʰʪʘʙʳ ʢʘʨʪ ʆʙʲʝʢʪʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ɻʣʦʙʘʣʴʥʳʡ 
ʆʙʟʦʨʥʳʝ ʢʘʨʪʳ 

ʤʝʣʴʯʝ 1:15 000 000 
ʄʠʨ, ʦʪʜʝʣʴʥʳʝ ʧʣʘʥʝʪʳ 

ʉʫʙʛʣʦʙʘʣʴʥʳʡ 

ʄʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʠ 

ʩʚʦʜʥʳʝ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʦʚ 

1:1 000 000 ï 

1:15 000 000 

ʉʪʨʘʥʳ, ʬʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ (ʜʣʷ ʈʌ) 

ʂʨʫʧʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ 

(ʩʢʣʘʜʯʘʪʳʝ ʦʙʣʘʩʪʠ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʱʠʪʳ) 

ʈʝʛʠʦʥʘʣʴʥʳʡ 

ʉʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ 

ʢʘʨʪʳ ʤʘʩʰʪʘʙʦʚ 

1:200 000 ï 

1:1 000 000 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʝʜʠʥʠʮʳ 1-ʛʦ ʧʦʨʷʜʢʘ; 

ʈʫʜʦʥʦʩʥʳʝ ʧʨʦʚʠʥʮʠʠ, ʛʦʨʥʦʨʫʜʥʳʝ 

ʨʘʡʦʥʳ, ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ, ʫʛʣʝʥʦʩʥʳʝ ʠ ʜʨ. 

ʙʘʩʩʝʡʥʳ 

ʉʫʙʨʝʛʠʦʥʘʣʴʥʳʡ 

ʉʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ 

ʢʘʨʪʳ ʤʘʩʰʪʘʙʦʚ 

1:50 000 ï 1:200 000 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʝʜʠʥʠʮʳ 2-ʛʦ ʧʦʨʷʜʢʘ; 

ʈʫʜʦʥʦʩʥʳʝ ʟʦʥʳ, ʦʙʣʘʩʪʠ 

ʃʦʢʘʣʴʥʳʡ 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ 

ʢʘʨʪʳ ʤʘʩʰʪʘʙʦʚ 

1:50 000 ʠ ʢʨʫʧʥʝʝ 

ʆʪʜʝʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʨʫʜʥʳʝ ʫʟʣʳ ʠ 

ʧʦʣʷ 

2.1.2 ʅʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʙʘʟʦʚʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʩʦʩʪʘʚʣʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʪ.ʜ. ʆʩʥʦʚʥʳʝ 

ʠʥʩʪʨʫʢʮʠʠ ʦʙʥʦʚʣʷʶʪʩʷ ʠ ʧʝʨʝʠʟʜʘʶʪʩʷ ʧʦ ʤʝʨʝ ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ 

ʨʘʙʦʪ. ʆʜʥʘʢʦ ʚ ʦʙʥʦʚʣʝʥʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ ʟʘʯʘʩʪʫʶ ʥʘʩʣʝʜʫʝʪʩʷ ʨʝʰʝʥʠʝ 



40 

ʚʦʧʨʦʩʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʩʦʟʜʘʥʠʠ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʘʢʪʫʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʢʘʨʪ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʡ ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʤʘʩʰʪʘʙʘ ʦʪʯʝʪʥʳʭ ʢʘʨʪ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 5), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʠʜ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʧʦʣʷ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʬʦʨʤʣʝʥʠʠ ʮʚʝʪʦʚʳʭ ʰʢʘʣ ʠ ʚ ʩʦʩʪʘʚʝ ʦʪʯʝʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʟʣʠʯʠʷ ʚ ʧʨʝʜʤʝʪʘʭ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʢʘʨʪ. 

ɺ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʦʩʚʝʱʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʢʘʨʪ-ʦʪʯʝʪʦʚ ʧʦʣʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʪʝʭʥʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʣʠʥʠʡ ʠ ʚʳʙʦʨʘ ʠʭ ʩʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʘʩʰʪʘʙʘ ʩʲʝʤʢʠ ʠ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʚʦʧʨʦʩʳ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʟʘʨʘʤʦʯʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ, ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʢʘʨʪ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʚ ʩʠʣʫ ʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʠʟʜʘʥʠʷ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʥʝ ʦʩʚʝʱʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʩʝʛʦʜʥʷ ʩʲʝʤʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʅʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʩʲʝʤʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʭ ʦʙʨʘʙʦʪʢʠ ʫʢʘʟʳʚʘʝʪʩʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʨʘʟʚʝʜʦʯʥʦʡ ʛʝʦʬʠʟʠʢʠ [24, 64, 110]. 

ʉʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ, 

ʠʟʜʘʚʘʝʤʳʤʠ ʚ ʨʘʤʢʘʭ ʩʦʩʪʘʚʣʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ 

ʤʘʩʰʪʘʙʦʚ 1:200 000, 1:1 000 000 [138, 139], ʛʜʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʩʪʘʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʝʨʝʯʠʩʣʝʥʳ ʵʪʘʧʳ ʠʭ ʦʙʨʘʙʦʪʢʠ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʟʦʣʠʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷ ʠ 

ʠʪʦʛʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪ. 
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ʊʘʙʣʠʮʘ 5 ï ʄʘʩʰʪʘʙʥʳʝ ʨʷʜʳ ʢʘʨʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ʦʩʥʦʚʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 
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ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʛʨʘʚʠʨʘʟʚʝʜʢʝ, 1980 [53] + + + + + +  

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʝ, 1981 [54] +   +  +  

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʝ, 1984 [60]  + + + +   

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ, 2003 [56] + + +     

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:50 000 (1:25 000), 

1987 [55] 

 + +     

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʠʟʜʘʥʠʶ ʢʘʨʪ ʘʥʦʤʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (Dʊ)ʘ ʠ Zʘ ʤʘʩʰʪʘʙʦʚ 1:50 000 ï 1:25 000, 

1977 [57] 

 + +     

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʠʟʜʘʥʠʶ ʢʘʨʪ 

ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʤʘʩʰʪʘʙʦʚ 1:1 000 000 ʠ 

1:200 000, 1963 [58] 

 + +  +  + 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʧʝʨʝʞʘʶʱʝʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:200 000, 2013 [139] 

    +   

ʄʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʠʟʜʘʥʠʶ ʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:200 000 (ʚʪʦʨʦʛʦ 

ʠʟʜʘʥʠʷ). ɺʝʨʩʠʷ 1.3., 2017 [108] 

    + +  

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʠʟʜʘʥʠʶ 

ʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʌ 

ʤʘʩʰʪʘʙʘ 1:200 000, 1995 [59] 

    + +  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʧʝʨʝʞʘʶʱʝʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɺʪʦʨʘʷ ʨʝʜʘʢʮʠʷ, 2012 [138] 

      + 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʠʟʜʘʥʠʶ ʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:1 000 000 (ʪʨʝʪʴʝʛʦ 

ʧʦʢʦʣʝʥʠʷ). ɺʝʨʩʠʷ 1.3., 2017 [107] 

      + 

ʇʨʠʤʝʨʳ ʦʬʦʨʤʣʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʪʦʚ 

ɻʂ-200/2 (1000/3), 2017 [119] 
    + + + 
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ʄʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʣʷʶʪʩʷ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʜʘʢʮʠʦʥʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩʳ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʠʟʜʘʥʠʶ ʢʘʨʪ. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ 

ʂ.ɸ. ʉʘʣʠʱʝʚʘ [76], ʛʜʝ ʨʘʩʩʤʦʪʨʝʥʘ ʩʧʝʮʠʬʠʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʳʭ 

ʷʚʣʝʥʠʡ ʥʘ ʦʩʥʦʚʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ, ʧʦʤʝʱʘʝʤʳʭ ʚ ʢʦʤʧʣʝʢʩʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʪʣʘʩʳ: ʢʘʨʪʳ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ, ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ ʠ ʚʫʣʢʘʥʠʟʤʘ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ, ʰʢʘʣ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ; ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʜʣʷ ʧʨʦʛʥʦʟʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʦʝʥʠʠ ʣʠʪʦʩʬʝʨʳ 

ʠ ʜʨ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦʢʘʟʘʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʯʘʩʪʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʩʦʩʪʘʚʣʝʥʠʶ ʢʘʨʪ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

2.1.3 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʢʘʯʝʩʪʚʘ ʠʪʦʛʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʲʝʢʪʦʤ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ 

ɻʆʉʊ ʈ 53797-2010 çɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʜʨʘʭ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʠ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦ 

ʥʝʜʨʘʭ ʧʦ ʩʧʦʩʦʙʘʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʬʦʨʤʘʤ ʭʨʘʥʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 6). ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʫʯʠʪʳʚʘʝʪ ʢʨʠʪʝʨʠʡ ʧʝʨʚʠʯʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʤʠ ʦʧʝʨʠʨʫʶʪ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ 

ʥʘ ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ. ʂ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ 
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ʩʦʙʩʪʚʝʥʥʦ ʜʘʥʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʘ ʢ ʚʪʦʨʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩʣʝʜʫʝʪ 

ʦʪʥʦʩʠʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ), 

ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ɻʀʉ-ʘʪʣʘʩʳ. 

ʊʘʙʣʠʮʘ 6 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦ ʥʝʜʨʘʭ 

ʧʦ ʩʧʦʩʦʙʘʤ ʥʘʢʦʧʣʝʥʠʷ ʠ ʬʦʨʤʘʤ ʭʨʘʥʝʥʠʷ [42] 

ʈʝʩʫʨʩʳ ɺʠʜ ʥʘʢʦʧʣʝʥʠʷ ʌʦʨʤʘ ʭʨʘʥʝʥʠʷ 

ʅ
ʘ
ʢ
ʦ
ʧ
ʣ
ʝ
ʥ
ʥ
ʳ
ʝ

 

ï 

ɸʨʭʠʚʥʦ-

ʬʦʥʜʦʚʳʡ ʠ 

ʙʠʙʣʠʦʪʝʯʥʳʡ 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʯʝʪʳ, ʢʘʨʪʳ, ʨʘʟʨʝʟʳ, 

ʘʪʣʘʩʳ, ʙʘʣʘʥʩʳ, ʢʘʜʘʩʪʨʳ, ʢʥʠʛ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ, 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ; ʥʦʨʤʘʪʠʚʥʳʝ ʠ 

ʠʥʩʪʨʫʢʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʆ
ʧ
ʝ
ʨ
ʘ
ʪ
ʠ
ʚ
ʥ
ʳ
ʝ

 

ʇʝʨʚʠʯʥʳʝ ʌʦʥʜʦʚʳʡ 

ʇʦʣʝʚʳʝ ʞʫʨʥʘʣʳ, ʘʥʘʣʦʛʦʚʳʝ ʠ ʢʦʜʦʚʳʝ 

ʟʘʧʠʩʠ, ʦʧʠʩʘʥʠʷ ʧʨʦʙ, ʦʙʥʘʞʝʥʠʡ ʠ ʧʦʨʦʜ; 

ʤʘʛʥʠʪʥʳʝ ʟʘʧʠʩʠ 

ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ ʌʦʥʜʦʚʳʡ 

ʊʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʣʝʡ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʘʥʘʣʠʟʳ, 

ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ ʨʘʟʨʝʟʳ ʠ ʢʘʨʪʳ, ʩʚʦʜʥʳʝ 

ʞʫʨʥʘʣʳ, ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʆʙʦʙʱʝʥʥʳʝ ʌʦʥʜʦʚʳʡ 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʯʝʪʳ, ʢʘʨʪʳ, ʨʘʟʨʝʟʳ, 

ʘʪʣʘʩʳ, ʢʘʪʘʣʦʛʠ, ʘʣʴʙʦʤʳ ʠ ʜʨʫʛʠʝ 

ʦʙʦʙʱʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ, 

ʨʘʡʦʥʘ, ʨʝʛʠʦʥʘ, ʩʪʨʘʥʳ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢ 

ʧʝʨʝʜʘʯʝ ʚ ʬʦʥʜʳ ʠ ʘʨʭʠʚʳ 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠ ʨʝʞʝ ʜʣʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʩʲʝʤʢʠ 

ʨʘʟʥʳʭ ʧʦʣʝʡ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʢʘʟʘʪʝʣʷ ʣʠʙʦ ʧʦ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʥʘʙʣʶʜʝʥʠʡ (ʧʣʦʱʘʜʥʘʷ ʩʲʝʤʢʘ), ʣʠʙʦ ʧʦ 

ʩʠʩʪʝʤʘʤ ʧʨʦʬʠʣʝʡ ʠʣʠ ʤʘʨʰʨʫʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʨʝʛʫʣʷʨʥʫʶ ʩʝʪʴ ʥʘʙʣʶʜʝʥʠʡ 

(ʧʨʦʬʠʣʴʥʘʷ ʩʲʝʤʢʘ). ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʲʝʤʦʢ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʀʥʩʪʨʫʢʮʠʷʤʠ ʠ ʩʦʜʝʨʞʘʪ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ 

ʛʫʩʪʦʪʳ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ, ʤʝʪʦʜʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʤʘʩʰʪʘʙʘ ʩʲʝʤʢʠ, ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ, ʟʥʘʯʝʥʠʡ 

ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʙʣʶʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʝʨʚʠʯʥʳʭ ʦʪʯʝʪʥʳʭ ʢʘʨʪ ʤʝʪʦʜʘʤʠ ʠʥʪʝʨʧʦʣʷʮʠʠ ʥʘ 

ʤʝʞʤʘʨʰʨʫʪʥʳʝ ʫʯʘʩʪʢʠ. ʇʦʤʠʤʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ, ʢʘʪʘʣʦʛ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʝʨʚʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ɹʣʘʛʦʜʘʨʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʊʘʢ, ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʧʦʣʝʚʳʭ 

ʩʲʝʤʦʢ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʭʚʘʪʘ, ʪʘʢ ʠ ʧʦ ʧʝʨʚʠʯʥʳʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʢʘʨʪʘʤ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʠ ʮʝʥʥʦʩʪʴʶ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʅʘʧʨʠʤʝʨ, 

ʤʠʨʦʚʳʝ ʢʘʨʪʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʷʶʪʩʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 5ï10 ʣʝʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʵʧʦʭʫ (ʩʝʨʝʜʠʥʫ ʛʦʜʘ ï ʢ 00 ʯ. 00 ʤʠʥ. 1 ʠʶʣʷ), ʘ ʯʪʦʙʳ ʚʚʝʩʪʠ 

ʧʦʧʨʘʚʢʠ ʢ ʨʘʥʝʝ ʩʦʩʪʘʚʣʝʥʥʳʤ ʢʘʨʪʘʤ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʢʘʨʪʳ ʠʟʦʧʦʨ ʩ ʣʠʥʠʷʤʠ 

ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʘʥʘʣʦʛʦʚʳʭ ʠ ʦʮʠʬʨʦʚʘʥʥʳʭ ʢʘʨʪ. ɺ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ 

XXI  ʚʚ. ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʷ ʧʦʩʣʝʜʥʠʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʦʩʣʘ. ʇʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʦʮʠʬʨʦʚʢʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ ʘʥʦʤʘʣʴʥʳʭ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʤʘʩʰʪʘʙʘ 1:2 500 000 ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʣʷ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ. 

ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʛʨʠʜʳ) 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʝʦʬʠʟʠʯʝʩʢʦʤ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ. ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʨʝʨʳʚʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʚʠʜʝ ʟʥʘʯʝʥʠʡ ʧʦʣʷ ʚ ʫʟʣʘʭ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ ʠʣʠ ʨʘʩʪʨʦʚʳʝ 

ʤʘʪʨʠʯʥʳʝ ʩʝʪʠ (çʪʝʤʘʪʠʯʝʩʢʠʝ ʛʨʠʜʳè ʧʦ [121]), ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʦʤʫ ʧʠʢʩʝʣʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢ, ʚ ɻʆʉʊ ʈ 51353-99 ʧʦʜ ʮʠʬʨʦʚʦʡ 
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ʤʦʜʝʣʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʧʦʥʠʤʘʝʪʩʷ çʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʘʥʦʤʘʣʠʡ ʩʠʣʳ 

ʪʷʞʝʩʪʠ, ʚʳʩʦʪ ʢʚʘʟʠʛʝʦʠʜʘ, ʫʢʣʦʥʝʥʠʡ ʦʪʚʝʩʥʳʭ ʣʠʥʠʡ, ʘʥʦʤʘʣʴʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʫʩʢʦʨʝʥʠʡ) ʚ ʫʟʣʘʭ ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʢʠ ʤʝʨʠʜʠʘʥʦʚ ʠ ʧʘʨʘʣʣʝʣʝʡ 

ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʚʳʩʦʪ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʟʘʧʠʩʘʥʥʳʭ ʥʘ 

ʤʘʰʠʥʥʳʡ ʥʦʩʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʩʦʧʨʦʚʦʞʜʘʝʤʘʷ 

ʘʣʛʦʨʠʪʤʦʤ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʦʣʫʯʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶè [40]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʘʢʪʫʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʧʫʪʝʤ ʜʦʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʦʮʠʬʨʦʚʘʥʥʳʭ ʢʘʨʪ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʶʪʩʷ 

ʛʣʦʙʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ (ASCII 

grid (.XYZ), Surfer grid ʠ ʜʨ.). ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʦʪʥʦʩʷʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʤʦʜʝʣʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ WGM2012 (World Gravity Map) [153, 180], ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ WDMAM  (World Digital Magnetic Anomaly Map) [158, 173], ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ Global Heat Flow Database [177] ʠ ʜʨ. 

ʊʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʟr ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʦʙʦʙʱʘʶʱʠʭ ʥʘʢʦʧʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ï ʥʘʧʨʠʤʝʨ, ʤʝʞʦʪʨʘʩʣʝʚʦʡ 

ʙʘʥʢ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ çɻʨʘʚʠʤʘʛè ʈʦʩʩʠʠ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʙʘʥʢ ʛʨʘʚʠʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ çʂʘʨʪʙʘʥʢè (ʈʦʩʛʝʦʣʬʦʥʜ), ʚ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʣʠʩʪʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʢʘʨʪ ʤʘʩʰʪʘʙʦʚ 1:200 000 ʠ 1:1 000 000. 

ɻʀʉ-ʘʪʣʘʩʳ 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʪ ʠ ʤʦʜʝʣʝʡ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ɻʀʉ-ʘʪʣʘʩʘʭ ï ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʦʙʨʘʥʠʷʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ, ʩʧʨʘʚʦʯʥʦʡ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʢʘʢ ʮʝʣʦʩʪʥʘʷ ʙʘʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʚ 

ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʦʩʪʴ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʷʝʪ ɻʀʉ-ʘʪʣʘʩʘʤ ʩʦʚʤʝʱʘʪʴ ʬʫʥʢʮʠʶ 
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ʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʙʦʨʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʚʠʜʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɺʳʧʦʣʥʝʥʥʳʡ ʘʚʪʦʨʦʤ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ɻʀʉ-ʘʪʣʘʩʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʪʝʤʘʪʠʢʠ [171] ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʠʭ ʨʘʟʣʠʯʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʧʦʣʥʦʪʫ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤʘʪʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 7). ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʘʪʣʘʩʘʭ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʠ ʤʘʛʥʠʪʥʦʤ 

ʧʦʣʷʭ. ʋʯʠʪʳʚʘʷ ʦʙʱʫʶ ʪʝʤʘʪʠʢʫ ʘʪʣʘʩʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ɻʀʉ-ɸʪʣʘʩ ʉʣʦʚʘʢʠʠ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʜʘʥʥʳʝ ʦʙʦ ʚʩʝʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ 

(ʢʘʨʪʳ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚʳʜʝʣʝʥʳ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʘʪʣʘʩ). ɺ ʦʩʪʘʣʴʥʳʭ ʘʪʣʘʩʘʭ 

ʥʘʙʦʨ ʪʝʤ ʜʣʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʥʝʤʥʦʛʦ ʤʝʥʷʝʪʩʷ, ʦʜʥʘʢʦ ʢʘʢ ʤʠʥʠʤʫʤ ʢʘʨʪʳ 

ʪʨʝʭ ʧʦʣʝʡ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʚʢʣʶʯʝʥʠʶ 

ʢʘʨʪ ʠʟʫʯʝʥʥʦʩʪʠ. ɺ 85% ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʪʣʘʩʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʨʪʳ 

ʠʟʫʯʝʥʥʦʩʪʠ ʧʦ ʨʘʟʥʳʤ ʚʠʜʘʤ ʩʲʝʤʦʢ. 

ʏʘʱʝ ʚʩʝʛʦ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʨʘʩʪʨʦʚʦʤ ʚʠʜʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʤʝʥʴʰʠʤʠ ʦʙʲʝʤʘʤʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʢʘʨʪ. ʉʢʘʯʠʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʬʦʨʤʘʪʝ .pdf ʣʠʙʦ ʚ ʚʠʜʝ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪ. ʅʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ WMS-ʩʝʨʚʠʩʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʣʶʙʦʛʦ ɻʀʉ-ʧʨʦʜʫʢʪʘ, 

ʫʢʘʟʘʚ ʩʩʳʣʢʫ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ɻʀʉ-ʘʪʣʘʩʘ ʢʘʢ ʥʘ ʩʘʤʦʤ ʧʦʨʪʘʣʝ, ʪʘʢ ʠ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ WMS-ʩʝʨʚʠʩʘ ʠʤʝʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ɻʀʉ-ʘʪʣʘʩʘʭ ʈʦʩʩʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʇʦʣʴʰʠ, ʏʝʭʠʠ ʠ ʀʪʘʣʠʠ. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ɻʀʉ-ʘʪʣʘʩʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʭʨʘʥʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʤʝʪʘʜʘʥʥʳʤ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ʀʥʪʝʨʬʝʡʩ ɻʀʉ-ʘʪʣʘʩʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʫʨʦʚʝʥʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʚʳʙʦʨ ʜʘʥʥʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʫʯʘʩʪʢʫ ʠ ʜʦʩʪʫʧ 

ʢ ʤʝʪʘʜʘʥʥʳʤ. 
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ʊʘʙʣʠʮʘ 7 ï ʇʦʣʥʦʪʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤʘʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʘ ʚ ɻʀʉ-ʘʪʣʘʩʘʭ 
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(SGIDĠ) [152] 

    +   
PDF, 
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ʅʦʨʚʝʛʠʷ + +     + 

PDF, 
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ʈʦʩʩʠʷ 

+ +     + 
ʈʘʩʪʨʦʚʳʡ, 

WMS 

ɹʘʟʘ ʜʘʥʥʳʭ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ [14] 

+ +    + + 
ʈʘʩʪʨʦʚʳʡ, 

WMS 

Central Geological 

Database (PGI) [155] 
ʇʦʣʴʰʘ 

      + WMS, WFS 

GeoLOG (PGI) [161] + + + +   + WMS, WFS 

Czech Geological Survey 

Map (CGS) [157] 
ʏʝʭʠʷ  +  +  + + WMS 

GEOINDEX 

OFFSHORE (BGS) 

[159] 
ɺʝʣʠʢʦʙʨʠʪ

ʘʥʠʷ 

+ +  +   + PDF, .gdb 

GEOINDEX 

ONSHORE (BGS) [160] 
+ +  +  + + PDF, .shp 

GeoMapViewer (ISPRA) 

[162] 
ʀʪʘʣʠʷ +   +   + 

WMS, 

WCS, PDF 

Map viewer, Map 

generator (SGU) [172] 
ʐʚʝʮʠʷ + +    +  ʈʘʩʪʨʦʚʳʡ 

Mineral Deposits and 

Exploration (GTK) [174] 
ʌʠʥʣʷʥʜʠʷ + + +   + + 

RDF, 

ʈʘʩʪʨʦʚʳʡ, 

ɺʝʢʪʦʨʥʳʡ 
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2.2 ʊʝʭʥʦʣʦʛʠʠ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ 

ʩʦʩʪʦʷʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ 

ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʩʦʩʪʘʚʣʝʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʢʘʨʪ ʠ ʟʘʯʘʩʪʫʶ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʚʦʧʨʦʩʳ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʤʝʪʦʜʠʢʠ ʩʦʩʪʘʚʣʝʥʠʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʢʘʨʪ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʙʦʪʝ [47], ʢʘʩʘʶʪʩʷ, 

ʚ ʦʩʥʦʚʥʦʤ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʪʘʢʠʭ ʢʘʢ 

ʧʨʠʚʝʜʝʥʠʝ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʲʝʤʦʢ ʢ ʝʜʠʥʦʤʫ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ, 

ʚʳʙʦʨ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ɹʫʛʝ), 

ʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʠʥʩʪʨʫʢʮʠʠ, ʣʠʙʦ 

ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʣʠʥʠʡ. 

ʇʦʵʪʦʤʫ ʥʝʨʝʜʢʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʝʜʫʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ [18, 25, 82, 100, 132]. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 

Surfer (Golden software), Oasis Montaj (Geosoft), ɻʀʉ ʀʥʪʝʛʨʦ (ɺʅʀʀɻʝʦʩʠʩʪʝʤ), 

ʇɸʈʂ (ʄʌ ɺʉɽɻɽʀ), ʂʆʉʂɸɼ 3D (ʄɻʈʀ-ʈɻɻʈʋ), ʇɸʅɻɽʗ (ɸʆ çʇʘʥʛʝʷè), 

Isoline (ʗʢʦʚʣʝʚ ɺ.ʄ., ʗʢʦʚʣʝʚ ɺ.ɺ.) ʠ ʜʨʫʛʠʝ) ʠ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʥʘʧʨʠʤʝʨ, ArcMap (ArcGIS), MapInfo, QGIS ʠ ʜʨ.) 

ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʶʪʩʷ 

ʫʩʧʝʰʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʜʥʦʛʦ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ (ʨʠʩʫʥʦʢ 5). ʆʜʥʘʢʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʩʫʪʩʪʚʠʶ ʫʥʠʬʠʢʘʮʠʠ ʵʪʘʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ, ʘ ʪʘʢʞʝ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ 

ʘʥʘʣʦʛʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʚ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʘʭ. 



49 

  

ʘ)       ʙ) 

 

ʚ) 

ʈʠʩʫʥʦʢ 5 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ: ʘ) ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩʚʦʜʥʳʭ 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʝʡ ʤʘʩʰʪʘʙʘ 1:2 500 000 [124]; ʙ) ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ [87]; 

ʚ) ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʦʧʠʩʘʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʫʣʝʡ Oasis Montaj (Geosoft) ʠ 

ArcMap (ArcGIS) [124]. 
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ɸʥʘʣʠʟ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʯʘʩʪʥʳʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʦʩʩʠʡʩʢʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ [25, 85, 87, 138, 139], ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʝ ʵʪʘʧʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʧʦʣʷ: 

1) ɺr ʙʦʨ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

2) ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

3) ʉʦʟʜʘʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʷʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʧʨʠ ʵʪʦʤ ʦʩʚʝʱʘʝʪʩʷ 

ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʵʪʘʧʝ. 

ɺʳʙʦʨ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʇʝʨʚʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚʳʙʦʨ ʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʩʪʘʚʣʝʥʠʝʤ ʢʘʨʪ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʩʭʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʱʝʝ ʢʘʯʝʩʪʚʦ 

ʤʘʪʝʨʠʘʣʘ, ʪʦʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

(ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ), ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʩʪʨʫʢʮʠʡ. 

ʆʮʝʥʢʘ ʘʥʘʣʦʛʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʚʣʝʢʘʝʤʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʙʨʘʥʥʦʛʦ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ, ʛʝʥʝʨʘʣʠʟʘʮʠʠ, ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, ʢʘʯʝʩʪʚʘ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʜʨ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʷʯʝʡʢʠ ʤʘʪʨʠʮʳ ʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʩʰʪʘʙʘ ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʠʤʝʥʝʥʥʳʭ ʤʝʪʦʜʘʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʕʪʘʧ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʜʫʨ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʜʘʥʥʳʭ, ʠʭ ʧʝʨʝʚʦʜʘ ʚ ʜʨʫʛʦʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʨʘʙʦʪʢʫ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ 
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ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʛʝʦʬʠʟʠʢʦʚ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʚʳʩʦʢʦʪʦʯʥʫʶ 

ʘʧʧʘʨʘʪʫʨʫ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʥʘʧʨʠʤʝʨ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨ ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʪʦʯʥʳʭ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [24]. 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʠʚʝʜʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʢ 

ʝʜʠʥʦʤʫ ʫʨʦʚʥʶ ʦʪʩʯʝʪʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ʫʯʝʪ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʦʣʷ ʟʘʜʘʥʥʦʡ ʵʧʦʭʠ) ʠ ʚʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʧʨʘʚʦʢ ʚ ʥʘʙʣʶʜʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʆʙʨʘʙʦʪʢʘ ʘʥʘʣʦʛʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ, ʛʝʦʧʨʠʚʷʟʢʫ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʝʛʦ 

ʚʝʢʪʦʨʠʟʘʮʠʶ. ɼʣʷ ʚʦʩʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʧʦʣʷ ʥʘ 

ʦʩʥʦʚʝ ʩʥʷʪʳʭ ʩ ʢʘʨʪʳ ʠʟʦʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʪʦʯʝʯʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʠʟʘʮʠʷ ʜʘʥʥʳʭ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʳʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʷʯʝʡʢʠ ʤʘʪʨʠʮʳ ʠ ʤʝʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʠʟʥʘʯʘʣʴʥʦ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʮʝʣʷʭ ʠʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʠʩʭʦʜʥʫʶ 

ʤʦʜʝʣʴ ʧʦʣʷ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʪʨʠʮ. ʆʜʥʘʢʦ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ çʩʣʠʷʥʠʷ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ 

ʤʘʪʨʠʯʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʚ ʝʜʠʥʫʶ ʤʘʪʨʠʮʫè [85]. 

ʉʦʟʜʘʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʠ ʝʝ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʦʛʣʘʩʥʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ. ʀʪʦʛʦʚʳʤʠ 

ʮʠʬʨʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʨʠʜ-ʬʘʡʣʳ ʩ ʨʘʟʨʝʞʝʥʥʦʡ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʴʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʥʝʡ ʜʝʪʘʣʴʥʦʩʪʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʝʪʩʷ ʤʘʩʰʪʘʙ ʙʫʜʫʱʝʡ ʢʘʨʪʳ ʠ 

ʧʨʠʥʠʤʘʝʤʦʝ ʥʘ ʥʝʡ ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ. 

ʀʪʦʛʦʚʳʝ ʤʘʢʝʪʳ ʢʘʨʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʶʪʩʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʧʫʪʝʤ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʚ ɻʀʉ-ʩʨʝʜʫ, ʧʦʩʣʝʜʫʶʱʠʤ 
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ʧʦʩʪʨʦʝʥʠʝʤ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʠʩʪʝʤ ʠʟʦʣʠʥʠʡ ʠ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʫʨʦʚʥʝʡ 

ʮʚʝʪʦʚʦʡ ʟʘʣʠʚʢʠ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʛʣʘʞʠʚʘʥʠʷ ʠʟʦʣʠʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ, ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʫʚʷʟʢʠ ʠʟʦʣʠʥʠʡ ʚ ʩʣʫʯʘʝ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʦʩʝʜʥʠʭ ʣʠʩʪʦʚ ʢʘʨʪ, ʥʘʥʝʩʝʥʠʷ ʧʦʜʧʠʩʝʡ ʠʟʦʣʠʥʠʡ, ʮʚʝʪʦʚʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʠ ʪ.ʜ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʨʝʞʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʥʘʙʦʨʦʤ ʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʥʩʪʨʫʢʮʠʡ. ɼʣʷ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʮʠʬʨʦʚʳʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ï ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʚʦʜʥʳʭ ʢʘʨʪ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚʦ ɺʉɽɻɽʀ ʨʘʟʨʘʙʦʪʘʥʳ ʮʠʬʨʦʚʳʝ ʦʩʥʦʚʳ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʤʘʩʰʪʘʙʘ 1:2 500 000 ʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʤʘʩʰʪʘʙʘ 1:5 000 000, 1:10 000 000, 1:15 000 000. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʣʝʡ. ɼʣʷ 

ʫʥʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʥʦʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ 

ʠʥʩʪʨʫʢʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ ʦʧʳʪ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ 

ʦʪʥʦʰʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɺ ʪʘʙʣʠʮʝ 8 ʧʨʠʚʝʜʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʵʪʘʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʚʘʞʥʳʤʠ ʧʦʜʵʪʘʧʘʤʠ ʷʚʣʷʪʁʩʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʜʘʥʥʳʭ ʠ 

ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 



 
5

3 
 

ʊʘʙʣʠʮʘ 8 ï ʆʩʦʙʝʥʥʦʩʪʠ ʵʪʘʧʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʕʪʘʧʳ ʩʦʩʪʘʚʣʝʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʇʦʣʝʚʳʝ (ʩʲʝʤʦʯʥʳʝ) 

ʤʘʪʝʨʠʘʣʳ 
ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ 

ɸʥʘʣʠʟ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ 

ʆʧʨʝʜʝʣʝʥʠʝ: 

- ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ; 

- ʪʦʯʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ; 

- ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʩʪʨʫʢʮʠʡ; 

- ʪʦʯʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʥʘ ʦʪʯʝʪʥʳʭ ʢʘʨʪʘʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ: 

- ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʥʩʪʨʫʢʮʠʡ; 

- ʩʝʯʝʥʠ ̫ʠʟʦʣʠʥʠʡ; 

- ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʥʝʨʘʣʠʟʘʮʠʠ; 

- ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʤʘʩʰʪʘʙʘ; 

- ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ: 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ; 

- ʧʨʠʤʝʥʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠʥʪʝʨʧʦʣʷʮʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ - ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʟʥʘʯʝʥʠʷ 
ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ; 

- ʧʨʠʚʝʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢ 

ʝʜʠʥʦʤʫ ʦʪʯʝʪʥʦʤʫ ʫʨʦʚʥʶ 

(ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʠ ʫʚʷʟʢʘ); 

- ʚʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʢ (ʟʘ 

ʨʝʣʴʝʬ ʠ ʪ.ʧ.). 

- ʩʢʘʥʠʨʦʚʘʥʠʝ; 

- ʛʝʦʧʨʠʚʷʟʢʘ; 

- ʩʰʠʚʢʘ ʣʠʩʪʦʚ (ʜʣʷ ʤʥʦʛʦʣʠʩʪʥʳʭ ʢʘʨʪ); 

- ʚʝʢʪʦʨʠʟʘʮʠʷ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ 

ʚʝʢʪʦʨʠʟʘʮʠʠ; 

- ʧʝʨʝʚʦʜ ʚ ʤʘʪʨʠʯʥʫʶ ʬʦʨʤʫ 

(ʨʝʛʫʣʷʨʠʟʘʮʠʷ); 

- ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ: ʪʨʘʥʩʣʷʮʠʷ 

ʚ ʜʨʫʛʦʡ ʬʦʨʤʘʪ, ʫʚʷʟʢʘ, ʬʠʣʴʪʨʘʮʠʷ, 

ʩʛʣʘʞʠʚʘʥʠʝ, ʫʩʪʨʘʥʝʥʠʝ ʥʝʚʷʟʦʢ. 

- ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʜʝʪʘʣʴʥʦʡ ʠ 

ʙʘʟʦʚʦʡ ʤʘʪʨʠʮʳ (ʥʘʭʦʞʜʝʥʠʝ 

ʥʝʚʷʟʦʢ ʧʦ ʫʨʦʚʥʶ ʧʦʣʷ, ʨʘʩʯʝʪ 

ʪʨʝʥʜʘ ʧʦʧʨʘʚʦʢ ʠ ʧʝʨʝʩʯʝʪ 

ʠʩʭʦʜʥʳʭ ʤʘʪʨʠʮ); 

- ʫʚʷʟʢʘ ʨʘʟʥʦʬʦʨʤʘʪʥʳʭ ʜʘʥʥʳʭ; 

- ʩʦʚʤʝʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʝʜʠʥʦʡ 

ʤʘʪʨʠʮʳ (ʬʠʣʴʪʨʘʮʠʷ, ʩʛʣʘʞʠʚʘʥʠʝ). 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ  - ʠʥʪʝʨʧʦʣʷʮʠʷ ʜʘʥʥʳʭ; 

- ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʠ 
ʠʭ ʧʦʩʪʨʦʝʥʠʝ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʟʨʝʞʝʥʥʦʡ 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ; 

- ʟʘʨʘʤʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. 

- ʠʥʪʝʨʧʦʣʷʮʠʷ ʮʠʬʨʦʚʦʡ ʤʘʪʨʠʮʳ; 

- ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʠ ʠʭ ʧʦʩʪʨʦʝʥʠʝ; 

- ʨʘʟʨʘʙʦʪʢʘ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ; 

- ʟʘʨʘʤʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. 

- ʠʥʪʝʨʧʦʣʷʮʠʷ ʮʠʬʨʦʚʦʡ ʤʘʪʨʠʮʳ; 

- ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʠ ʠʭ 

ʧʦʩʪʨʦʝʥʠʝ; 

- ʨʘʟʨʘʙʦʪʢʘ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ; 

- ʟʘʨʘʤʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ. 

ʀʪʦʛʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ 

ʘʥʘʣʦʛʦʚʘʷ ʢʘʨʪʘ 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʧʦʣʷ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʅʦʚʘʷ ʠʣʠ ʦʙʥʦʚʣʝʥʥʘʷ ʮʠʬʨʦʚʘʷ 

ʤʦʜʝʣʴ ʧʦʣʷ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
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2.3 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʚ ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ 

ʀʥʪʝʨʧʦʣʷʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ 

ʦʙʨʘʙʦʪʢʠ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʜʣ̫ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʣʠʥʠʡ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʥʘʙʣʶʜʝʥʥʳʤʠ (ʠʣʠ ʧʨʠʚʝʜʝʥʥʳʤʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ) ʟʥʘʯʝʥʠʷʤʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʨʫʯʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʪʁʩ ̫ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʠ 

ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʫʯʝʩʪʴ ʪʦʯʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

ɺr ʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʥʪʝʨʧʦʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ ʟʘʜʘʯʝʡ 

ʝʱʝ ʩ 60-ʭ ʛʛ. XX ʚ. ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ çʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʟʦʣʠʥʝʡʥʦʡ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʛʨʘʬʠʢʠè [169]. ʆʙʟʦʨʫ ʧʨʠʥʮʠʧʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʢʘʨʪ ʛʝʦʧʦʣʝʡ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ [26, 116, 130], 

ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʘʣʛʦʨʠʪʤʳ ʧʦʩʪʨʦʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʯʠʩʣʦʚʦʡ ʤʦʜʝʣʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʜʠʩʢʨʝʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʨʝʛʫʣʷʨʥʦʡ ʠʣʠ ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ. ʆʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩ ʠʤʠʪʘʮʠʝʡ ʨʫʯʥʦʛʦ 

ʩʦʩʪʘʚʣʝʥʠʷ ʠʟʦʣʠʥʝʡʥʳʭ ʢʘʨʪ [20, 134, 135] ʠ ʜʨ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ çʥʘʣʠʯʠʝ ʠʟʚʝʩʪʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝè [48], 

ʠ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʠʪʳʚʘʪʴ ʦʰʠʙʢʠ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʟʦʣʠʥʠʡ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʨʝʘʣʠʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʦ ʠ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ. ɺ ʪʘʙʣʠʮʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. 
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ʊʘʙʣʠʮʘ 9 ï ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʄʝʪʦʜʳ 

ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ 
ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ 

Surfer ArcGIS MapInfo QGIS 

ʄʝʪʦʜ 

ʙʣʠʞʘʡʰʝʛʦ 

ʩʦʩʝʜʘ 

Nearest Neighbor ï ï 
Nearest 

Neighbor 

ʉʦʟʜʘʝʪ ʩʛʣʘʞʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʫʯʠʪʳʚʘʷ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʙʣʠʞʘʡʰʝʡ ʪʦʯʢʠ. ʄʝʪʦʜ 

ʨʘʙʦʪʘʝʪ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʠ ʥʝʨʝʛʫʣʷʨʥʳʤʠ 

ʜʘʥʥʳʤʠ. 

ʄʝʪʦʜ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʝʜʘ 

Natural Neighbor 
Natural Neighbor 

(Simple/Advanced) 
ï 

ʀʩʧʦʣʴʟʫʝʪ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʧʦʣʠʛʦʥʦʚ ɺʦʨʦʥʦʛʦ 

(ɼʝʣʦʥʝ, ʊʠʩʩʝʥʘ) [48] 

ʄʝʪʦʜ ʦʙʨʘʪʥʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ

ʩʪʠ ʨʘʩʩʪʦʷʥʠʶ 

(ʠʣʠ ʩʪʝʧʝʥʠ) 

Inverse Distance to 

a Power, 

Modified Shepardôs 

Method 

Inverse Distance Weighting 

ɺr ʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤ 

ʨʘʩʩʪʦʷʥʠʷʤ ʦʪ ʠʩʭʦʜʥʳʭ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ. 

ʄʝʪʦʜ ʬʦʨʤʠʨʫʝʪ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʳʭ ʦʙʲʝʢʪʳ ʪʠʧʘ çʙʳʯʠʡ ʛʣʘʟè [48] 

ʄʝʪʦʜ 

ʪʨʠʘʥʛʫʣʷʮʠʠ 

ʩ ʣʠʥʝʡʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʝʡ 

Triangulation with 

Linear Interpolation 
ï 

Triangulation with 

smoothing 
ï 

ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʠʩʭʦʜʥʳʝ ʪʦʯʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʚʝʨʰʠʥ ʥʝʟʘʚʠʩʠʤʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ [48] 

ʇʦʣʠʥʦʤʠʘʣʴʥʳʝ 

ʤʝʪʦʜʳ 

Polynomial 

Regression, 

Local Polynomial 

Global Polynomial 

Regression, 

Local Polynomial, 

Regression Trend 

ï ï 

ʄʝʪʦʜ r ʧʨʠʤʝʥʷʪʁʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʪʨʝʥʜʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʝ ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ 

ʠʩʭʦʜʥʳʝ ʪʦʯʝʯʥʳʝ ʜʘʥʥʳʝ 

ʄʝʪʦʜ ʙʘʟʠʩʥʳʭ 

ʬʫʥʢʮʠʡ 
Radial Basis Function ï ï 

ʄʝʪʦʜ ʩʪʨʦʠʪ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʠʩʭʦʜʥʳʝ ʪʦʯʝʯʥʳʝ ʜʘʥʥʳʝ 

ʄʝʪʦʜ 

ʤʠʥʠʤʘʣʴʥʦʡ 

ʢʨʠʚʠʟʥʳ 

Minimum 

Curvature 
Spline ï ï 

ʄʝʪʦʜ ʩʪʨʦʠʪ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʠʟʛʠʙʦʚ, ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʫʶ ʢ ʠʩʭʦʜʥʳʤ ʪʦʯʝʯʥʳʤ ʜʘʥʥʳʤ 

ʂʨʠʛʠʥʛ Kriging 

Kriging/CoKriging, 

Empirical Bayesian 

Kriging 

Kriging ï 

ɻʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʪʨʦʠʪʴ ʛʣʘʜʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʥʝʨʝʛʫʣʷʨʥʳʤ 

ʠʩʭʦʜʥʳʤ ʪʦʯʝʯʥʳʤ ʜʘʥʥʳʤ ʩ ʫʯʝʪʦʤ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [105] 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʠʥʪʝʨʧʦʣʷʮʠʠ: ʢʨʠʛʠʥʛ, ʤʝʪʦʜʳ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʝʜʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 9 ʨʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʤʝʝʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʨʦʛʨʘʤʤʘʭ Surfer ʠ ArcGIS, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʯʘʩʪʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʦʯʝʯʥʳʝ ʦʙʲʝʢʪʳ (ʧʫʥʢʪʳ ʩʲʝʤʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ), ʥʦ ʠ ʜʘʥʥʳʝ 

ʣʠʥʝʡʥʦʡ ʠ ʧʣʦʱʘʜʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʫʯʝʪ ʥʘʣʠʯʠʷ ʠ ʧʦʣʦʞʝʥʠʷ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ ʧʦ 

ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ, 

ʠʤʝʶʱʠʝ ʬʫʥʢʮʠʶ ʫʯʝʪʘ ʣʠʥʝʡʥʳʭ ʙʘʨʴʝʨʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʨʦʙʣʝʤʘ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʠʟʦʣʠʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʥʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʘʢ ʦʪʤʝʯʘʝʪ 

ʊ.ʇ. ʃʠʪʚʠʥʦʚʘ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʫʜʥʦ 

ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ çʩʚʷʟʘʥʦ ʩ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴʶ ʘʣʛʦʨʠʪʤʦʚ 

ʛʨʠʜʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʠ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʩʚʦʜʥʦʛʦ 

ʢʘʨʪʦʩʦʩʪʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʝʜʠʥʦʦʙʨʘʟʥʦ ʫʚʷʟʳʚʘʪʴ ʨʘʟʥʦʨʦʜʥʳʝ 

ʩʲʝʤʢʠè [88]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʠʪʦʛʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʣʠʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ ʩʦʟʜʘʥʠʷ ʠʟʦʣʠʥʠʡ ʧʦ ʪʦʯʝʯʥʳʤ ʜʘʥʥʳʤ 

ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʣʷ ʧʦ 

ʦʮʠʬʨʦʚʘʥʥʳʤ ʠʟʦʣʠʥʠʷʤ ʩ ʘʥʘʣʦʛʦʚʳʭ ʢʘʨʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʝʪʘʣʴʥʦʩʪʴ ʧʦʣʷ 

ʪʝʨʷʝʪʩʷ ʢʘʢ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʪʨʠʯʥʦʛʦ ʬʘʡʣʘ, ʪʘʢ ʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʠʟʦʣʠʥʠʡ. 

ɼʣʷ ʠʟʙʝʛʘʥʠʷ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʪʦʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʥʠʭ ʠʩʭʦʜʥʳʭ 

ʢʘʪʘʣʦʛʦʚ ʜʘʥʥʳʭ ʠ ʤʘʪʨʠʯʥʳʭ ʬʘʡʣʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠʟʦʣʠʥʠʠ. 
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2.4 ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ɺʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ɸʥʘʣʠʟ 

ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʦ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʩʦʟʜʘʚʘʝʤʳʭ ʢʘʨʪ. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ 

ʅʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʫʜʝʣʝʥʦ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ, ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʪʦʯʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʨʝʘʣʴʥʳʭ ʘʥʦʤʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʜʥʦʟʥʘʯʥʳʡ ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʫʯʝʪ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

1) ʩʲʝʤʦʯʥʳʝ: ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʦʤʘʣʠʡ (ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ), ʤʘʩʰʪʘʙ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ; 

2) ʛʝʦʬʠʟʠʯʝʩʢʠʝ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʷ, ʘʤʧʣʠʪʫʜʘ ʘʥʦʤʘʣʠʡ; 

3) ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ʉʲʝʤʦʯʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʜʝʪʘʣʴʥʦʩʪʴ ʠʩʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʥʦʤʘʣʠʡ, ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʧʦ ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ. 

ɺ.ʀ. ɸʨʦʥʦʚʳʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫʯʝʪ ʪʦʯʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣ ʧʝʨʝʥʝʩʝʥ ʚ 

ʛʝʦʬʠʟʠʢʫ ʠʟ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ 

ʨʝʣʴʝʬʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ çʚ ʧʨʘʢʪʠʢʝ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʦʙʳʯʥʦ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʦʯʢʘʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʨʠʟʥʘʢʘè [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʛʦʜʥʷ ʚʳʙʦʨ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ȹ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʠʥʩʪʨʫʢʮʠʷʤ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʩʦʦʪʥʦʰʝʥʠʶ: 

ȹ = tĿů ,      (1) 
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ʛʜʝ t ï ʢʚʘʥʪʠʣʴ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʰʠʙʦʢ ʧʦʢʘʟʘʪʝʣʷ (ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 3), 

ů ï ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ. 

ɿʥʘʯʝʥʠʝ t = 3 ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ ʥʘʙʣʶʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʵʣʝʢʪʨʦ- ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ (ʧʨʘʚʠʣʦ çʪʨʝʭ ʩʠʛʤè) [56, 60], ʘ ʪʘʢʞʝ ʚ 

ʛʨʘʚʠʨʘʟʚʝʜʢʝ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ȹ = 2,5ů ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʚ ʮʝʣʷʭ çʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʝʤʢʠʭ ʩʲʝʤʦʢè [101]. ʉʝʡʯʘʩ ȹ = 2,5ů ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 

ʤʠʥʠʤʘʣʴʥʳʡ ʜʦʧʫʩʪʠʤʳʡ ʠʥʪʝʨʚʘʣ ʦʩʥʦʚʥʳʭ ʠʟʦʣʠʥʠʡ ʚ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʝ [54]. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʪ ʚʝʣʠʯʠʥʘ t ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʠʥʘʯʝ. ʊʘʢ, ʚ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʤʘʩʰʪʘʙʘ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ, ʧʦʩʪʨʦʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 

ʧʝʨʚʠʯʥʳʭ ʢʘʨʪ ʠʟʦʭʨʦʥ ʠ ʩʢʦʨʦʩʪʝʡ ʧʨʦʭʦʞʜʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ, 

ʫʯʠʪʳʚʘʝʪʩʷ ʜʠʩʧʝʨʩʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʛʦʨʠʟʦʥʪʘ ůH. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʨʘʩʯʝʪʥʦʝ ʩʝʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ȹ = ůH/2 [56] (ʪ.ʝ. t = 0,5), ʘ ʤʘʩʰʪʘʙ ʢʘʨʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, 

ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʅ.ʅ. ʇʫʟʳʨʝʚʘ [122]: 

M = maxj
s
h tg
D

,      (2) 

ʛʜʝ   M ï ʤʘʩʰʪʘʙ ʢʘʨʪʳ, 

ɖ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʠʟʦʛʠʧʩʘʤʠ ʥʘ 

ʢʘʨʪʝ ʢ ʪʦʣʱʠʥʝ ʠʟʦʛʠʧʩ, 

ů ï ʪʦʣʱʠʥʘ ʠʟʦʣʠʥʠʡ, 

ű ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʪʨʘʞʘʶʱʝʡ ʛʨʘʥʠʮʳ, 

ȹ ï ʩʝʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʢʘʨʪʳ. 

ʇʦʤʠʤʦ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʫʯʠʪʳʚʘʶʪʩʷ ʜʨʫʛʠʝ ʩʲʝʤʦʯʥʳʝ 

ʬʘʢʪʦʨʳ, ʘ ʠʤʝʥʥʦ ʤʘʩʰʪʘʙ ʩʲʝʤʢʠ ʠ ʛʫʩʪʦʪʘ ʧʨʦʝʢʪʥʦʡ ʩʝʪʠ, ʧʨʠʯʝʤ ʥʝʨʝʜʢʦ 

ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʥʝ ʪʦʯʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ, ʘ çʩʨʝʜʥʝʤʫ ʰʘʛʫ ʩʲʝʤʦʯʥʦʡ ʩʝʪʠè 

[53, 104, 122] (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ-ʨʝʟʫʣʴʪʘʪʦʚ ʛʨʘʜʠʝʥʪʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ). 
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ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʷ ʠ ʘʤʧʣʠʪʫʜʘ 

ʘʥʦʤʘʣʠʡ [54, 60], ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʘ ʛʨʫʧʧʘ ʬʘʢʪʦʨʦʚ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʲʝʤʦʯʥʳʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ. ʅʘʧʨʠʤʝʨ, 

ʚ ʨʘʙʦʪʝ [101] çʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘʛʣʷʜʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʩʣʘʙʳʭ 

ʘʥʦʤʘʣʠʡ ʦʪ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʥʘʙʣʶʜʝʥʠʡè ʚʳʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ: 

ȹ = 0,4Amin = 2,5Ů ,     (3) 

ʛʜʝ A ï ʘʤʧʣʠʪʫʜʘ ʘʥʦʤʘʣʠʡ, 

Ů ï ʪʦʯʥʦʩʪʴ ʩʲʝʤʢʠ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʧʦ 

ʛʨʘʚʠʨʘʟʚʝʜʢʝ, ʛʜʝ ʧʨʠʚʦʜʷʪʩʷ ʪʘʙʣʠʮʳ çʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʘʩʰʪʘʙʦʤ 

ʦʪʯʝʪʥʳʭ ʢʘʨʪ ʠ ʛʨʘʬʠʢʦʚ, ʩʝʯʝʥʠʝʤ ʠʟʦʘʥʦʤʘʣ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʠ ʥʘʙʣʶʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ, 

ʛʫʩʪʦʪʦʡ ʩʝʪʠ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʜʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦè [53]. ʂ ʜʨʫʛʠʤ ʬʘʢʪʦʨʘʤ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʦʪʥʦʩʷʪʩʷ 

ʚʣʠʷʥʠʝ ʨʝʣʴʝʬʘ, ʛʨʘʬʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʢʘʨʪʳ, ʥʘʜʝʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʫʥʢʪʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʘʥʦʤʘʣʠʡ ʠ ʪ.ʧ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʠʣ, ʧʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʧʨʠʥʠʤʘʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪʘ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʦʯʥʦʡ ʧʝʨʝʜʘʯʠ ʜʝʪʘʣʝʡ 

ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʠʟʦʣʠʥʠʡ ʠʣʠ ʥʝʨʝʛʫʣʷʨʥʦʛʦ 

ʩʝʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜ rʧʦʣʷ ʠ ʭʘʨʘʢʪʝʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʢʘʨʪʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʨʘʟʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʛʨʘʜʠʝʥʪʘ ʠ ʤʘʣʦʡ ʘʤʧʣʠʪʫʜʳ 

ʘʥʦʤʘʣʠʡ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʧʦʣʷ. ɺ.ʀ. ɸʨʦʥʦʚ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʪʠʣ, ʯʪʦ 

çʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʚʷʟʘʥʦ ʩ ʚʝʣʠʯʠʥʦʡ ʩ.ʢ.ʦ. 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʪʝʧʝʥʴʶ ʧʣʘʚʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡè [5], ʦʥʦ ʣʠʰʴ ʧʦʟʚʦʣʷʝʪ 

ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʧʦʣʷ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʥʘʜʝʞʥʦʩʪʠ ʚʳʜʝʣʷʝʤʳʭ ʘʥʦʤʘʣʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʥʝʩʝʥʦ ʟʘ ʨʘʤʢʠ ʧʨʦʮʝʩʩʘ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ. 

ɺr ʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʜʘʣʴʥʝʡʰʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʢʘʨʪʝ ʘʥʦʤʘʣʠʡ. ʅʘʧʨʠʤʝʨ, ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʧʨʠ ʠʭ ʧʦʜʛʦʪʦʚʢʝ ʢ ʛʣʫʙʦʢʦʤʫ ʙʫʨʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʫʪʝʤ çʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʦʙʨʘʞʘʶʱʠʭ ʦʙʲʝʢʪ ʟʘʤʢʥʫʪʳʭ ʠʟʦʣʠʥʠʡ ʥʘ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪʘʭè [110]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠ 

ʧʦʤʦʱʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ (ʨʘʟʜʝʣ 2.1.2) ʧʦ ʤʝʨʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʠʢ ʨʘʟʚʝʜʢʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʝʝ. 

ʉʨʝʜʥʝʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ 

ɺʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʧʨʦʭʦʜʠʪ ʩ ʫʯʝʪʦʤ 

ʚʳʷʚʣʝʥʥʳʭ ʨʘʥʝʝ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʝʯʝʥʠʝʤ ʠʟʦʣʠʥʠʡ ʠ ʪʦʯʥʦʩʪʴʶ ʩʲʝʤʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʫʣʦʡ (1), ʪʦ ʜʣʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʫʞʝ ʥʦʩʠʪ ʙʦʣʝʝ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʪʘʢʠʭ ʢʘʨʪʘʭ 

ʥʘʛʣʷʜʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʩʦʙʣʶʜʝʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ ʫʯʝʪ 

ʩʲʝʤʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʚʦʜʠʪʩʷ ʢ ʫʢʘʟʘʥʠʶ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʶ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʢʘʯʝʩʪʚʘ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʝʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ çʩʣʘʙʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʥʝ ʛʨʘʜʠʝʥʪʥʳʤ ʦʙʣʘʩʪʷʤè, ʜʣʷ 

ʢʘʨʪ ʦʧʝʨʝʞʘʶʱʝʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʧʨʠʚʦʜʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: çʥʝ ʨʝʞʝ 5,0 ʤɻʘʣ ʜʣʷ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 50 ʥʊʣ 

ʜʣʷ ʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ; 0,5 ʤʢʈ/ʯʘʩ ʜʣʷ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ; 0,25Ŀ10ï4% ʜʣʷ ʫʨʘʥʘ, 1Ŀ10ï4% ʜʣʷ ʪʦʨʠʷ, 0,25% ʜʣʷ ʢʘʣʠʷè [138]. 

ʆʩʥʦʚʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ [138, 139] 

ʚʢʣʶʯʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʯʝʪʫ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʠ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʩʪʝʧʝʥʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʠ). ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʢʘʨʪ 

ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʤʘʩʰʪʘʙʘ 1:500 000 ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʭʦʜʠʪʴ ʠʟ 
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ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʧʦʣʷ. ɼʣʷ ʩʣʫʯʘʝʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ, ʘ ʜʣʷ ʩʣʫʯʘʝʚ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʛʨʘʜʠʝʥʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʝʨʝʛʫʣʷʨʥʦʝ ʩʝʯʝʥʠʝ, 

çʚʳʙʠʨʘʝʤʦʝ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʘʚʪʦʨʦʤ ʢʘʨʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷè [87]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʠʜ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 

ʧʦʣʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ. ɼʣʷ 

ʢʘʨʪ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ çʧʦʯʪʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʰʢʘʣʘ 

ʩʝʯʝʥʠʡ, ʥʘʧʨʠʤʝʨ: 0, Ñ20, Ñ50, Ñ100, Ñ200, Ñ500, Ñ1000, Ñ5000 ʥʊʣ ʠ ʪ.ʜ.è [87], ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʦʛʣʘʩʥʦ ɸ.ɺ. ʃʘʜʳʥʠʥʫ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʦʛʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʝʯʝʥʠʝʤ ʠʟʦʣʠʥʠʡ ʠ ʤʘʩʰʪʘʙʦʤ ʢʘʨʪʳ 

(çʩʝʯʝʥʠʝ ʚ ʤʠʣʣʠʛʘʣʣʘʭ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʢʠʣʦʤʝʪʨʦʚ ʚ 1 ʩʘʥʪʠʤʝʪʨʝ ʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʩʰʪʘʙʘ: ʜʣʷ ʢʘʨʪ 1:1 000 000 ï 10 ʤɻʘʣ, 1:200 000 ï 2 ʤɻʘʣ ʠ 

ʪ.ʜ.è [81]). ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʫʧʥʦ- ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʩʲʝʤʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʢʘʨʪʳ: 

ʥʘʧʨʠʤʝʨ, çʦʩʥʦʚʥʳʤ ʩʝʯʝʥʠʝʤ ʠʟʦʘʥʦʤʘʣ ʛpʘʚʠʤʝʪpʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 

1:200 000, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ ʩʲʝʤʦʢ ʤʘʩʰʪʘʙʘ 1:200 000, ʷʚʣʷʝʪʩʷ 2 ʤɻʘʣ; 

ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʠʩʧʦʣʟɹʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʲʝʤʦʢ, 

ʠʟʦʘʥʦʤʘʣʳ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 1 ʤɻʘʣè [139]. 

ɺ ʨʘʙʦʪʝ [104] ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʫ çʫʣʫʯʰʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʯʘʩʪʠ 

ʦʙʦʟʨʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷè ʧʫʪʝʤ çʥʘʥʝʩʝʥʠʷ ʠʟʦʘʥʦʤʘʣ ʩ ʩʝʯʝʥʠʝʤ ʯʝʨʝʟ 

2 ʤɻʘʣ ʥʘ ʢʘʨʪʫ ʤʘʩʰʪʘʙʘ 1:500 000è ʚ ʫʱʝʨʙ çʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠè. ʊʘʤ ʞʝ 

ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʥʘʛʨʫʟʢʠ ʛʨʘʬʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʤʘʩʰʪʘʙʘ 1:200 000 ʧʦʩʨʝʜʩʪʚʦʤ ʫʯʝʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

M = ɻ
D

l
,      (4) 

ʛʜʝ M ï ʤʘʩʰʪʘʙ ʢʘʨʪʳ, 

l ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ, ʣʝʞʘʱʠʤʠ ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ 

ʠʟʦʘʥʦʤʘʣʘʭ, 
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ȹ ï ʩʝʯʝʥʠʝ ʠʟʦʘʥʦʤʘʣ, 

ɻ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

ɺr ʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʪʘʢʞʝ ʩʦʭʨʘʥʷʝʪ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʧʨʠʚʦʜʷʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʚʝʣʠʯʠʥʳ ʩʝʯʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘʜʝʞʥʦʩʪʴ ʚʳʜʝʣʷʝʤʳʭ ʘʥʦʤʘʣʠʡ ʥʘ ʢʘʨʪʘʭ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʫʩʪʦʪʳ ʠ ʪʦʯʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ. 

ʆʙ ʵʪʦʤ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʘʙʦʪʘ [88], ʛʜʝ ʧʦʜʯʝʨʢʥʫʪʘ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʞʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ çʠʥʪʝʨʚʘʣʳ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʧʨʠʥʠʤʘʶʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʥʘ ʚʩʝʡ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʧʦʣʝʡ, ʠ ʫʜʘʯʥʦʝ ʩʝʯʝʥʠʝ ʜʣʷ ʦʜʥʦʛʦ ʪʠʧʘ ʧʦʣʷ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʧʨʠʝʤʣʝʤʦ ʜʣʷ ʜʨʫʛʦʛʦ ʪʠʧʘè [86]. ɼʘʥʥʦʝ ʟʘʤʝʯʘʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ 

ʢʘʨʪ ʜʨʫʛʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʄʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪ r

ʇʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʜʦʤʠʥʠʨʫʶʪ ʥʘʜ ʩʲʝʤʦʯʥʳʤʠ ʚ ʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʱʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʝʛʦ 

ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʤʠʤʦ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʝʯʝʥʠʷ ʚʣʠʷʝʪ ʘʤʧʣʠʪʫʜʘ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʦʤʘʣʠʡ: ʯʝʤ ʙʦʣʴʰʝ 

ʘʤʧʣʠʪʫʜʘ, ʪʝʤ ʙʦʣʴʰʝ ʠʥʪʝʨʚʘʣ ʩʝʯʝʥʠʷ ʠ ʥʘʦʙʦʨʦʪ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʣʠʙʦ ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʜʝʣʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʘʪʣʘʩʦʚ, ʘ ʧʦʪʦʤʫ ʚʝʣʠʯʠʥʘ ʩʝʯʝʥʠ ̫ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʪʘʢʠʭ 

ʢʘʨʪ. ʇʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʪʠʥʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʣʷ, ʥʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ, ʪʝʤ ʩʘʤʳʤ 

ʣʠʰʘʝʪ ʢʘʨʪʫ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ 

ʩʝʯʝʥʠʠ ʠʟʦʣʠʥʠʡ ʜʣʷ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ï ʚ ʪʘʙʣʠʮʝ 10 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʢʘʨʪʘʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 
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ʊʘʙʣʠʮʘ 10 ï ɺʝʣʠʯʠʥʳ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʀʩʪʦʯʥʠʢ ʄʘʩʰʪʘʙʳ 
ʉʝʯʝʥʠʝ 

(ʤɻʘʣ) 

ɻʨʘʚʠʨʘʟʚʝʜʢʘ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, 2015 [46] 1:1 000 000 ï 1:5 000 000 5ï10 

ɻʨʘʚʠʨʘʟʚʝʜʢʘ. ʉʧʨʘʚʦʯʥʠʢ ʛʝʦʬʠʟʠʢʘ (ʧʦʜ ʨʝʜ. 

ɽ.ɸ. ʄʫʜʨʝʮʦʚʦʡ, ʂ.ɽ. ɺʝʩʝʣʦʚʘ), 1990 [45] 

1:2 500 000 4 

1:5 000 000 5 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʨʘʟʚʝʜʢʘ, 1988 

(ɻʨʫʰʠʥʩʢʠʡ, ʉʘʞʠʥʘ) [47] 

1:1 000 000 

1:2 500 000 

1:5 000 000 

1; 2 

4 

5 

ʂʦʤʧʣʝʢʩʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʪʣʘʩʳ (ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ʂ.ɸ. ʉʘʣʠʱʝʚʘ), 1976 [76] 

1:1 000 000 ï 1:1 500 000 5 

1:2 000 000 ï 1:3 000 000 10 

1:4 000 000 ï 1:5 000 000 20 

1:6 000 000 ï 1:10 000 000 40 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʘʥʦʤʘʣʠʡ , 1965 (ɹ.ɸ. ɸʥʜʨʝʝʚ, ʀ.ɻ. ʂʣʫʰʠʥ) [4] 
1:1 000 000 5 

ʉʦʩʪʘʚʣʝʥʠʝ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʪʘʢʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʫʯʝʪ ʧʨʘʚʠʣ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʟʦʣʠʥʠʡ: ʠʭ ʩʛʣʘʞʠʚʘʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʣʷ. ɿʘʜʘʯʘ ʩʝʛʦʜʥʷ ʨʝʰʘʝʪʩʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʫʪʝʤ ʦʩʨʝʜʥʝʥʠʷ ʠ 

ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʭ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʨʘʟʨʝʰʝʥʠʝ ʷʯʝʡʢʠ 

ʩʦʟʜʘʚʘʝʤʦʡ ʨʘʩʪʨʦʚʦʡ ʤʘʪʨʠʮʳ ʚ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʣʷ ʙʝʟ ʧʦʷʚʣʝʥʠʷ ʣʦʞʥʳʭ ʘʥʦʤʘʣʠʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʘ ̫

ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʦʨʤʘʣʠʟʘʮʠʶ ʮʝʥʟʦʚʦʛʦ ʦʪʙʦʨʘ, ʧʨʝʜʝʣʴʥʦʝ 

ʩʦʭʨʘʥʝʥʠʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʯʠʪʘʝʤʦʩʪʠ 

ʢʘʨʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʡʜʝʥʦ ʚ ʦʙʣʘʩʪʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʩʝʯʝʥʠʷ ʠ 

ʫʯʝʪʘ ʨʘʟʨʝʰʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ 

ʠʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ. 
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2.5 ɺʳʚʦʜʳ ʧʦ ʚʪʦʨʦʤʫ ʨʘʟʜʝʣʫ 

ʇʦ ʚʪʦʨʦʤʫ ʨʘʟʜʝʣʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʦʧʠʨʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɻʝʦʬʠʟʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʷʪʠ ʫʨʦʚʥʷʭ (ʛʣʦʙʘʣʴʥʳʡ, 

ʩʫʙʛʣʦʙʘʣʴʥʳʡ, ʨʝʛʠʦʥʘʣʴʥʳʡ, ʩʫʙʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʣʦʢʘʣʴʥʳʡ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʚʩʝʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ; 

- ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʫʩʣʦʚʥʦ ʜʝʣʷʪʩʷ ʥʘ 

ʧʝʨʚʠʯʥʳʝ (ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʩʲʝʤʦʢ) ʠ ʚʪʦʨʠʯʥʳʝ (ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ɻʀʉ-ʘʪʣʘʩʳ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ-

ʘʪʣʘʩʦʚ ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʢʨʳʪʳʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʦʙʨʘʥʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ, ʩʧʨʘʚʦʯʥʦʡ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʠʤʝʶʪʩʷ ʫʩʧʝʰʥʳʝ ʧʨʠʤʝʨʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ɻʀʉ-ʘʪʣʘʩʦʚ, ʦʜʥʘʢʦ ʩʦʩʪʘʚ ʠʭ ʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪ ʨʘʩʰʠʨʝʥʠʷ; 

- ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʚʦʧʨʦʩʳ 

ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʘʥʘʣʦʛʦʚʦʡ ʬʦʨʤʝ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢʘʭ ʩʦʟʜʘʥʠʷ 

ʢʘʨʪ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʦʨʷʜʢʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʵʪʘʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʯʝʪʫ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʢʘʢ 

ʚʝʜʫʱʝʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ. ɺʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ. 
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3 ʈɸɿʈɸɹʆʊʂɸ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʂɸʈʊ ɻɽʆʌʀɿʀʏɽʉʂʀʍ ʇʆʃɽʁ 

3.1 ʅʦʚʳʝ ʢʨʠʪʝʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʧʦ ʠʭ ʪʝʤʘʪʠʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ 

ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʦʙʱʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʷʪʦʛʦ ʚ ʨʘʟʚʝʜʦʯʥʦʡ ʛʝʦʬʠʟʠʢʝ ʜʝʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʨʘʞʝʥʠʷ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʥʦʚʳʭ 

ʚʠʜʦʚ ʢʘʨʪ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ. 

3.1.1 ɺʠʜ ʧʦʣʷ 

ɺʝʜʫʱʠʤ ʢʨʠʪʝʨʠʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʚʠʜ ʧʦʣʷ. 

ʇʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʚʝʜʦʯʥʦʡ 

ʛʝʦʬʠʟʠʢʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ ʢʨʠʪʝʨʠʡ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ 

ʢʘʨʪ ʩʦʙʩʪʚʝʥʥʦ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ: ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʤʘʛʥʠʪʥʦʛʦ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʚʦʛʦ, ʧʦʣʷ ʫʧʨʫʛʠʭ ʚʦʣʥ (ʩʝʡʩʤʠʯʝʩʢʦʛʦ) ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʧʦʣʝʡ. 

ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʚʠʜʫ ʧʦʣʷ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʥʦʩʠʪʴ ʛʨʫʧʧʫ ʢʘʨʪ 

ʜʨʫʛʠʭ ʧʦʣʝʡ, ʠʟʫʯʝʥʠʝʤ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʟʜʝʣʳ ʛʝʦʬʠʟʠʢʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʪʳʢʝ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ 

ʨʘʩʰʠʨʝʥʥʦʡ ʪʨʘʢʪʦʚʢʠ ʛʝʦʬʠʟʠʢʠ ʢʘʢ çʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʮʝʩʩʳ ɿʝʤʣʠ ʚ ʮʝʣʦʤ, ʝʝ ʣʠʪʦʩʬʝʨʳ, 

ʛʠʜʨʦʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʳè [125], ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʧʦʤʠʤʦ ʛʨʘʚʠʤʝʪʨʠʠ ʠ ʫʯʝʥʠʠ 

ʦ ʟʝʤʥʦʤ ʤʘʛʥʝʪʠʟʤʝ ʠ ʘʵʨʦʥʦʤʠʠ ʦʪʥʦʩʷʪ ʤʝʪʝʦʨʦʣʦʛʠʶ, ʦʢʝʘʥʦʣʦʛʠʶ, 

ʛʠʜʨʦʣʦʛʠʶ ʩʫʰʠ, ʛʣʷʮʠʦʣʦʛʠʶ, ʬʠʟʠʢʫ ɿʝʤʣʠ, ʚʢʣʶʯʘʷ ʩʝʡʩʤʦʣʦʛʠʶ ʠ 

ʚʫʣʢʘʥʦʣʦʛʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʪʝʛʦʨʠʶ çʢʘʨʪʳ ʜʨʫʛʠʭ ʧʦʣʝʡè ʤʦʛʫʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʢʘʨʪʳ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʧʦʣʝʡ ʩʦʣʝʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 
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ʨʝʞʠʤʘ ʚʦʜ ʠ ʪ.ʜ.), ʢʘʨʪʳ ʧʦʣʝʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʢʘʨʪʳ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪ.ʜ.), ʢʘʨʪʳ ʵʢʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

(ʢʘʨʪʳ ʰʫʤʦʚʦʛʦ, ʚʠʙʨʘʮʠʦʥʥʦʛʦ, ʩʪʘʪʠʯʝʩʢʦʛʦ) ʠ ʜʨ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʛʨʫʧʧʳ ʢʘʨʪ ʩʦʩʪʘʚʣʷʶʪʩʷ ʚʦ 

ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʳʢʝ ʛʝʦʬʠʟʠʢʠ ʩ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʛʠʜʨʦʣʦʛʠʝʡ, ʤʝʪʝʦʨʦʣʦʛʠʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʦʬʠʟʠʢʦʡ), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ. 

ʊʘʢʞʝ ʚ ʢʘʪʝʛʦʨʠʶ ʢʘʨʪ ʜʨʫʛʠʭ ʧʦʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʩʪʨʫʢʪʫʨʥʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʢʘʨʪʳ. ʉʪʨʫʢʪʫʨʥʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ (ʩʪʨʫʢʪʫʨʥʳʝ) ʢʘʨʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʮʝʣʷʭ 

ʦʧʠʩʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʯʘʩʪʦ 

ʦʪʥʦʩʷʪ ʢ ʦʩʦʙʳʤ ʪʠʧʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ. ʆʜʥʘʢʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚʢʣʶʯʘʝʪ 

çʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠ ʩʪʨʦʛʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʠʩʭʦʜʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭè [78], 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʚʢʣʶʯʝʥʠʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ ʧʦ ʢʨʠʪʝʨʠʶ çʚʠʜ ʧʦʣʷè. ʂ ʩʪʨʫʢʪʫʨʥʳʤ ʢʘʨʪʘʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢʘʨʪʳ 

ʠʟʦʛʠʧʩ (ʩʪʨʘʪʦʠʟʦʛʠʧʩ) ʠ ʢʘʨʪʳ ʠʟʦʧʘʭʠʪ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʰʠʨʝʥʠʝ ʢʨʠʪʝʨʠʷ çʚʠʜ ʧʦʣʷè ʧʦʟʚʦʣʷʝʪ ʩʦʙʣʶʩʪʠ 

ʧʨʠʥʷʪʦʝ ʜʝʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʠʟʫʯʘʶʱʠʭʩʷ ʤʝʪʦʜʘʤʠ ʨʘʟʚʝʜʦʯʥʦʡ 

ʛʝʦʬʠʟʠʢʠ, ʘ ʪʘʢʞʝ ʫʯʝʩʪʴ ʢʘʨʪʳ ʜʨʫʛʠʭ ʧʦʣʝʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʦʭʚʘʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʢʘʨʪ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

3.1.2 ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʣʷ 

ɼʨʫʛʠʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʣʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦʣʝʡ ʧʦ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʝʡ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ, ʯʪʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʪʘʙʣʠʮʘ 11). ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʩʚʦʡʩʪʚʘʤ ʧʦʣʝʡ ʠʩʧʦʣʟɹʫʶʪʩʷ ʩʠʥʦʥʠʤʠʯʥʳʝ ʪʝʨʤʠʥʳ: 
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çʝʩʪʝʩʪʚʝʥʥʳʡè ʠ çʧʨʠʨʦʜʥʳʡè; çʠʩʢʫʩʩʪʚʝʥʥʳʡè ʠ çʪʝʭʥʦʛʝʥʥʳʡè. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʦʚʠʪʴ ʝʜʠʥʦʝ ʜʝʣʝʥʠʝ ʥʘ ʢʘʨʪʳ ʝʩʪʝʩʪʚʝʥʥʳʭ 

(ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

(ʚʦʟʙʫʞʜʘʝʤʳʭ ʯʝʣʦʚʝʢʦʤ) ʧʦʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʯʝʩʪʴ ʬʘʢʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʦʪʥʝʩʝʥʠʷ ʦʜʥʦʛʦ ʧʦʣʷ ʢ ʜʚʫʤ ʚʳʜʝʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. ʊʘʢ, ʧʦ ʢʨʠʪʝʨʠʶ 

çʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʣʷè ʢʘʨʪʳ-ʨʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʨʪʘʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ʫʧʨʫʛʠʭ ʚʦʣʥ, ʘ ʩʝʡʩʤʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʢʘʨʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ï ʢ ʢʘʨʪʘʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ. 

ʊʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʥʦʩʷʪʩʷ ʢʘʨʪʳ 

ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʦʣʝʤ, ʫʧʦʤʠʥʘʥʠʝ ʦ ʢʦʪʦʨʳʭ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ï ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʯʘʩʪʦʪʳ ʧʦʣʷʨʥʳʭ 

ʩʠʷʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʷʚʣʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʊʘʙʣʠʮʘ 11 ï ɼʝʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʧʦʣʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ 

ɼʝʣʝʥʠʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ 

ʇʝʨʝʯʝʥʴ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ɸʢʪʠʚʥʳʝ ʩ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʟʠʮʠʡ ʚʠʜʳ 

ʪʝʭʥʦʛʝʥʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ [19] 

ɽʩʪʝʩʪʚʝʥʥʳʝ ï 

ʊʝʭʥʦʛʝʥʥʳʝ 

(ʠʩʢʫʩʩʪʚʝʥʥʳʝ) 

ʉʪʘʪʠʯʝʩʢʦʝ (ʢʚʘʟʠʧʦʩʪʦʷʥʥʦʝ), 

ʜʠʥʘʤʠʯʝʩʢʦʝ (ʚʠʙʨʘʮʠʦʥʥʦʝ), ʘʢʫʩʪʠʯʝʩʢʦʝ 

(ʰʫʤʦʚʦʝ), ʪʝʤʧʝʨʘʪʫʨʥʦʝ (ʪʝʧʣʦʚʦʝ), 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ, ʨʘʜʠʘʮʠʦʥʥʦʝ 

ɸʥʘʣʠʟ ʩʠʩʪʝʤʳ ʢʘʨʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʘʢʮʝʧʪʦʨʦʚ [31] 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ 
ʐʫʤʦʚʦʝ, ʚʠʙʨʘʮʠʦʥʥʦʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ʣʠʪʦʩʬʝʨʳ 

[1] 

ɽʩʪʝʩʪʚʝʥʥʳʝ 

(ʢʦʩʤʠʯʝʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ) 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ (ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ), 

ʤʘʛʥʠʪʥʦʝ, ʧʦʣʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 

(ʧʦʩʪʦʷʥʥʦʛʦ, ʧʝʨʝʤʝʥʥʦʛʦ, ʤʝʜʣʝʥʥʦ 

ʤʝʥʷʶʱʝʛʦʩʷ), ʪʝʤʧʝʨʘʪʫʨʥʦʝ, ʩʝʡʩʤʠʯʝʩʢʦʝ 

(ʧʦʣʝ ʫʧʨʫʛʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ), 

ʨʘʜʠʘʮʠʦʥʥʦʝ (ʧʦʣʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ) 

ɽʩʪʝʩʪʚʝʥʥʳʝ 

(ʟʝʤʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ) 

ʊʝʭʥʦʛʝʥʥʳʝ 

ʉʠʩʪʝʤʘʪʠʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʣʠʪʦʩʬʝʨʳ 

[140] 

ʇʨʠʨʦʜʥʳʝ 
ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ, ʤʘʛʥʠʪʥʦʝ, ʪʝʤʧʝʨʘʪʫʨʥʦʝ, 

ʨʘʜʠʘʮʠʦʥʥʦʝ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʊʝʭʥʦʛʝʥʥʳʝ 
ʊʝʤʧʝʨʘʪʫʨʥʦʝ, ʨʘʜʠʘʮʠʦʥʥʦʝ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ, ʚʠʙʨʘʮʠʦʥʥʦʝ, ʘʢʫʩʪʠʯʝʩʢʦʝ 
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3.1.3 ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʣʷ ʢ ʛʝʦʩʬʝʨʘʤ 

ʉʧʝʮʠʬʠʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ 

ʧʨʦʥʠʟʳʚʘʶʪ ʚʩʝ ʛʝʦʩʬʝʨʳ, ʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʢʘʞʜʦʡ ʠʟ 

ʥʠʭ ʨʘʟʨʘʙʦʪʘʥʳ ʩʚʦʠ ʤʝʪʦʜʳ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʣʷ ʢ ʛʝʦʩʬʝʨʘʤ. ɼʘʥʥʳʡ 

ʢʨʠʪʝʨʠʡ ʢʦʩʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ɸ.ɼ. ɸʙʘʣʘʢʦʚʳʤ ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʧʝʨʝʯʥʷ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʟʝʤʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʛʜʝ ʚʳʜʝʣʷʶʪʩʷ ʧʦʣʷ 

çʠʦʥʦʩʬʝʨʥʦʛʦ, ʘʪʤʦʩʬʝʨʥʦʛʦ, ʛʠʜʨʦʩʬʝʨʥʦʛʦ, ʣʠʪʦʩʬʝʨʥʦʛʦ, ʛʣʫʙʠʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷè [1]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʩʦʩʪʘʚʘ ʛʝʦʩʬʝʨ 

[32, 125, 126] ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʛʝʦʩʬʝʨʳ: ʠʦʥʦʩʬʝʨʘ, ʘʪʤʦʩʬʝʨʘ, ʛʠʜʨʦʩʬʝʨʘ ʠ ʣʠʪʦʩʬʝʨʘ ʩ ʜʝʣʝʥʠʝʤ 

ʥʘ ʟʝʤʥʫʶ ʢʦʨʫ ʠ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʤʘʥʪʠʠ. 

ɺʚʦʜʠʤʳʡ ʢʨʠʪʝʨʠʡ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʘʨʪ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ï ʦʪ ʢʘʨʪ ʛʣʫʙʠʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʘʨʪʘʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʘʥʪʠʠ (ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʨʝʟʫʣʴʪʘʪʦʚ 

ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʢʘʨʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 

ʚʫʣʢʘʥʠʟʤʘ) ʜʦ ʢʘʨʪ ʷʚʣʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʠʦʥʦʩʬʝʨʝ ʠ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʘʪʤʦʩʬʝʨʳ (ʥʘʧʨʠʤʝʨ, ʠʦʥʦʩʬʝʨʥʳʝ ʢʘʨʪʳ, ʢʘʨʪʳ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ). ʂʨʦʤʝ ʪʦʛʦ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʢʘʨʪ, ʧʦʣʫʯʘʝʤʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʟʝʤʥʳʭ, ʤʦʨʩʢʠʭ ʠ 

ʘʵʨʦʩʲʝʤʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʥʘʙʣʶʜʝʥʠʡ. ʇʨʠʤʝʨʳ ʩʶʞʝʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ 

ʢʘʪʝʛʦʨʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 12. 
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ʊʘʙʣʠʮʘ 12 ï ʇʨʠʤʝʨʳ ʢʘʨʪ ʦʩʥʦʚʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʧʦʣʷ ʢ ʛʝʦʩʬʝʨʘʤ 

ɻʝʦʩʬʝʨʳ 

ɺʠʜ ʧʦʣʷ 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʄʘʛʥʠʪʥʦʝ ʕʣʝʢʪʨʠʯʝʩʢʦʝ 
ʇʦʣʝ ʫʧʨʫʛʠʭ ʚʦʣʥ 

(ʩʝʡʩʤʠʯʝʩʢʦʝ) 
ʊʝʧʣʦʚʦʝ ʈʘʜʠʘʮʠʦʥʥʦʝ 

ʀʦʥʦʩʬʝʨʘ ï 

ʂʘʨʪʳ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʠ. 

ʀʦʥʦʩʬʝʨʥʳʝ 

ʢʘʨʪʳ. 

ʂʘʨʪʳ ʧʦʣʷʨʥʳʭ 

ʩʠ̫ʥʠʡ 

ï ï ï ï 

ɸʪʤʦʩʬʝʨʘ 
ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʘʵʨʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ 

ʩʲʝʤʦʢ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʘɻʨʦʤʘʛʥʠʪʥʦʡ 

ʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ 

ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ 

ï 
ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʪʝʨʤʦʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʘʵʨʦʛʘʤʤʘ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʡ 

ʨʘʟʚʝʜʢʠ 

ɻʠʜʨʦʩʬʝʨʘ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʤʦʨʩʢʠʭ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ 

ʩʲʝʤʦʢ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʛʠʜʨʦʤʘʛʥʠʪʥʳʭ 

ʩʲʝʤʦʢ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʘʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʤʦʨʩʢʦʡ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʪʝʨʤʦʨʘʟʚʝʜʢʠ 
ï 

ʃʠʪʦʩʬʝʨʘ 

(ʟʝʤʥʘʷ ʢʦʨʘ) 

ʂʘʨʪʳ ʘʥʦʤʘʣʠʡ ʩʠʣʳ 

ʪʷʞʝʩʪʠ. 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʩʢʚʘʞʠʥʥʦʡ 

ʛʨʘʚʠʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ 

ʘʥʦʤʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʧʦʜʟʝʤʥʦʡ ʠ 

ʩʢʚʘʞʠʥʥʦʡ 

ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ. 

ʂʘʨʪʳ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʧʦʜʟʝʤʥʦʡ 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ. 

ʂʘʨʪʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘ. 

ʂʘʨʪʳ ʠʟʦʭʨʦʥ. 

ʂʘʨʪʳ ʩʢʦʨʦʩʪʝʡ. 

ʂʘʨʪʳ ʚʫʣʢʘʥʠʟʤʘ. 

ʂʘʨʪʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʪʝʨʤʦʨʘʟʚʝʜʢʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʣʫʙʠʥʝ. 

ɻʝʦʪʝʨʤʠʯʝʩʢʘʷ ʢʘʨʪʘ. 

ʂʘʨʪʳ ʤʦʱʥʦʩʪʠ 

ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ 

ʜʦʟʳ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ. 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ 

ʥʘʟʝʤʥʦʡ ʛʘʤʤʘ-

ʩʲʝʤʢʠ 

ʃʠʪʦʩʬʝʨʘ 

(ʚʝʨʭʥʷʷ 

ʯʘʩʪʴ ʤʘʥʪʠʠ) 

ʂʘʨʪʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʄʦʭʦʨʦʚʠʯʠʯʘ 

(ʤʦʱʥʦʩʪʠ ʟʝʤʥʦʡ 

ʢʦʨʳ) 

ï ï 

ʂʘʨʪʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʄʦʭʦʨʦʚʠʯʠʯʘ, 

ʧʦʚʝʨʭʥʦʩʪʠ ʂʦʥʨʘʜʘ 

ʂʘʨʪʳ ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ 

ʛʨʘʜʠʝʥʪʦʚ. 

ʂʘʨʪʳ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʠ ʩʦʩʪʦʷʥʠʷ ʥʝʜʨ 

ï 
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3.1.4 ʉʪʝʧʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʠʜʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɺʚʝʜʝʥʠʝ ʵʪʦʛʦ 

ʢʨʠʪʝʨʠʷ ʢʦʩʚʝʥʥʦ ʦʩʥʦʚʘʥʦ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʧʦ ʠʭ ʪʠʧʫ [34]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʦʙʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʙʦʪʝ 

[78], ʛʜʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚʳʜʝʣʷʶʪʩʷ 

çʢʘʨʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʷʝʤʳʭ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʠ ʢʘʨʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʦʠʟʚʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʛʠʧʦʪʝʟè. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʥʠʪʥʦʡ 

ʢʘʨʪʦʛʨʘʬʠʠ ʚ ʨʘʙʦʪʝ [88] ʧʨʠʚʦʜʠʪʩʷ ʜʝʣʝʥʠʝ ʢʘʨʪ ʧʦ ʩʪʝʧʝʥʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʢʘʨʪʳ-ʥʘʙʣʶʜʝʥʠʷ (ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ) ʠ ʢʘʨʪʳ-ʫʤʦʟʘʢʣʶʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩʭʝʤʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʩʭʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠ ʜʨ.). 

ʇʦ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʨʪʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʝʥʠʝ ʢʘʨʪ ʧʝʨʚʠʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʥʳʭ 

ʧʦʣʝʡ. 

ʂʘʨʪʳ ʧʝʨʚʠʯʥʳʭ ʧʦʣʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʨʪʳ 

ʥʘʙʣʶʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʷ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʝʤʦʢ. ʅʘʧʨʠʤʝʨ, ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʢʨʠʪʝʨʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʘʨʪʳ 

ʥʘʙʣʶʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣʠʪʴ ʢʘʨʪʳ ʚʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʥʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʚʳʯʠʩʣʝʥʠʝʤ, ʘ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ 

ʚʘʨʠʦʤʝʪʨʘʤʠ ʠ ʛʨʘʜʠʝʥʪʦʤʝʪʨʘʤʠ. 

ʇʦʜ ʢʘʨʪʘʤʠ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʣʝʡ ʧʦʥʠʤʘʶʪʩʷ ʢʘʨʪʳ, ʩʦʟʜʘʥʥʳʝ ʧʦ ʜʘʥʥʳʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʧʝʨʚʠʯʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ 

ʪʘʢʞʝ ʢʘʨʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʧʦʣʷ. ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʢʘʨʪ ʦʪʥʦʩʷʪʩʷ ʢʘʨʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ 

ʣʦʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʷ (ʬʦʥʦʚʳʭ ʠ ʦʩʪʘʪʦʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ [137]), 

ʢʘʨʪʳ ʛʨʘʜʠʝʥʪʦʚ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ ʠ ʜʨ. 
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ʂʘʨʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʷ (ʨʠʩʫʥʦʢ 6, ʘ) ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʪʨʝʥʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʦʣʷ, ʠ ʦʙʥʘʨʫʞʠʪʴ ʦʩʥʦʚʥʳʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʣʫʙʠʥʥʳʤ ʩʪʨʦʝʥʠʝʤ ʢʦʨʳ. 

ɺʳʜʝʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʤ ʦʩʨʝʜʥʝʥʠʷ) ʠʣʠ ʧʫʪʝʤ ʧʝʨʝʩʯʝʪʘ ʘʥʦʤʘʣʴʥʦʛʦ 

ʧʦʣʷ ʚ ʚʝʨʭʥʝʝ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʇʦ ʢʘʨʪʘʤ ʣʦʢʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʣʷ (ʨʠʩʫʥʦʢ 6, ʙ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʥʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʠʩʭʦʜʥʦʛʦ ʧʦʣʷ. ʈʘʩʯʝʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʘʢ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʩʯʝʪ ʧʦʣʷ ʚ ʥʠʞʥʝʝ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʧʝʨʝʩʯʝʪ ʘʥʦʤʘʣʠʡ ȹg ʚ ʘʥʦʤʘʣʠʠ Wzz ʠ Wzzz ʠ ʜʨ.), ʪʘʢ ʠ ʧʨʦʩʪʳʤ ʚʳʯʠʪʘʥʠʝʤ ʠʟ 

ʠʩʭʦʜʥʦʛʦ ʧʦʣʷ ʟʥʘʯʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ. 

  

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 6 ï ʇʨʠʤʝʨʳ ʢʘʨʪ-ʪʨʘʥʩʬʦʨʤʘʥʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʫʩʣʦʚʥʳʡ 

ʫʨʦʚʝʥʴ): ʘ) ʢʘʨʪʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ; ʙ) ʢʘʨʪʘ ʣʦʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʂʘʨʪʳ ʛʨʘʜʠʝʥʪʦʚ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ 

ʜʣʷ ʛʣʫʙʠʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʛʨʘʜʠʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ 

ʧʦʣʷ, ʫʟʢʠʝ ʣʠʥʝʡʥʳʝ ʘʥʦʤʘʣʴʥʳʝ ʟʦʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʨʘʟʣʦʤʘʤʠ, 

ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʠʪʴ ʧʨʦʛʥʦʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʢʘʨʪ ʧʦ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʴ ʢʘʨʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʠ ʦʙʦʙʱʝʥʠʠ 

ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ï ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʧʦʣʝʡ, ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʧʦʣʝʡ ʠ ʢʘʨʪʳ ʧʨʦʛʥʦʟʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʊʘʢʠʝ ʢʘʨʪʳ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠ ʧʨʠʤʝʥʷʪʴ ʝʝ: 

ʘ) ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʧʦʣʝʡ); 

ʙ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʷʚʣʝʥʠʷ (ʢʘʨʪʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʣʝʡ); 

ʚ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʥʦʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʢʘʨʪʳ ʧʨʦʛʥʦʟʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʚʢʣʶʯʘʷ ʢʘʨʪʳ ʧʦʣʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʷʚʣʝʥʠʡ, ʢʘʨʪʳ ʧʨʦʛʥʦʟʘ 

ʷʚʣʝʥʠʷ). 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʢʘʨʪ ʚʧʝʨʚʳʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʩʣʝʜʫʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʩʦʜʝʨʞʘʥʠʷ. 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʧʦʣʝʡ 

ʀʟʫʯʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʮʝʥʢʫ ʥʘʣʠʯʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʚʝʜʦʯʥʳʭ 

ʩʲʝʤʦʢ, ʘ ʪʘʢʞʝ ʧʦʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʲʝʤʦʯʥʳʤʠ ʩʝʪʷʤʠ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʪ.ʜ. ʆʮʝʥʢʘ ʠʟʫʯʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʦʙʦʩʥʦʚʘʥʠʷ 

ʧʦʩʪʘʥʦʚʢʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʠʟʫʯʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʚ ʣʶʙʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʟʫʯʝʥʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʚʠʜʘʭ: 

ï ʢʘʨʪʳ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ (ʨʠʩʫʥʦʢ 7, ʘ) ï ʦʪʦʙʨʘʞʘʶʪ 

ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʝʜʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʩʲʝʤʦʯʥʳʝ ʣʦʢʘʣʴʥʳʝ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʬʠʣʠ, ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʷ, ʙʫʨʦʚʳʝ ʩʢʚʘʞʠʥʳ, ʛʨʘʥʠʮʳ 

ʢʦʥʪʫʨʦʚ ʩʲʝʤʦʢ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨ. 

ï ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʧʣʦʱʘʜʥʳʤʠ ʜʘʥʥʳʤʠ (ʨʠʩʫʥʦʢ 7, ʙ) ï ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʩʚʝʜʝʥʠʷ ʦ ʩʪʝʧʝʥʠ ʠ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʷ ʧʨʦʚʝʜʝʥʥʳʭ ʧʣʦʱʘʜʥʳʭ ʨʘʙʦʪ ʠ ʦ 
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ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ 

ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʢʦʥʪʫʨʦʚ ʣʠʩʪʦʚ ʢʘʨʪ ʠʣʠ 

ʛʨʘʥʠʮ ʧʣʦʱʘʜʥʳʭ ʩʲʝʤʦʢ [90]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ɻʀʉ-

ʘʪʣʘʩʘʭ (ʨʘʟʜʝʣ 2.1.3, ʪʘʙʣʠʮʘ 7), ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʛʝʦʧʦʨʪʘʣʦʚ, ʚ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʪʘʣʦʛ ʈʦʩʛʝʦʣʬʦʥʜʘ. ʂʘʪʘʣʦʛ 

ʚʢʣʶʯʝʥ ʚ ʦʙʱʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʥʝʜʨ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ 

(ʉʆɹʈ ʈʦʩʥʝʜʨʘ) [61], ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʠʬʨʦʚʦʡ ʠʣʠ ʨʘʩʪʨʦʚʦʡ ʬʦʨʤʝ. 

   

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 7 ï ʇʨʠʤʝʨʳ ʢʘʨʪ ʠʟʫʯʝʥʥʦʩʪʠ: ʘ) ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ ʗʅɸʆ, 1:1 500 000 (ʅɸʆ ʉʠʙʅɸʎ, 2007) [70]; 

ʙ) ʬʨʘʛʤʝʥʪ ʢʘʨʪʳ ʢʘʯʝʩʪʚʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʈʦʩʩʠʠ, 1:10 000 000, 

(ɺʉɽɻɽʀ, 1995) [71] 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʣʝʡ 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠ ̫

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷʤ. ʇʨʠ ʠʭ ʩʦʩʪʘʚʣʝʥʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʠʪʳʚʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʣʷ (ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʬʦʨʤʳ, ʭʘʨʘʢʪʝʨʘ ʯʝʨʝʜʦʚʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʯʠʩʣʦʚʦʝ ʚʳʨʘʞʝʥʠʝ ʪʘʢʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʘʤʧʣʠʪʫʜʘ ʘʥʦʤʘʣʠʡ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ), ʠʭ ʨʘʟʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʪ.ʜ. 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʭʦʜʷʪ ʚ ʩʧʠʩʦʢ ʦʙʷʟʘʪʝʣʥɹʳʭ ʢʘʨʪ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʦʧʝʨʝʞʘʶʱʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ɻʦʩʛʝʦʣʢʘʨʪ-r1000/3 (ʨʠʩʫʥʦʢ 8, ʘ). ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ çʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʣʦʤʳ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ, ʧʨʦʚʝʩʪʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʠʪʦʩʬʝʨʳ, ʧʦʩʪʨʦʠʪʴ ʩʭʝʤʫ 

ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʈʌè [131]. 

ɺ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʠʣʫ ʦʞʠʜʘʝʤʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʫʪʝʤ ʫʩʣʦʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʩʝʡʩʪ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʘʣʴʥʦʡ ʰʢʘʣʝ (ʨʠʩʫʥʦʢ 8, ʙ). ʊʘʢʠʝ ʢʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʪʣʘʩʘʭ ʠ 

ʥʝʨʝʜʢʦ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʘ [76]. 

  

ʘ)        ʙ) 

ʈʠʩʫʥʦʢ 8 ï ʇʨʠʤʝʨʳ ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ: ʘ) ʬʨʘʛʤʝʥʪ 

ʩʭʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

(ɻʌʆ-1000, ʣʠʩʪ R-54); ʙ) ʢʘʨʪʘ çɿʝʤʣʝʪʨʷʩʝʥʠʷ ɹʘʡʢʘʣʘè, 1:10 000 000 (1962) [8] 

ʂʘʨʪʳ ʧʨʦʛʥʦʟʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʂʘʨʪʳ ʧʨʦʛʥʦʟʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʢʘʨʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ɺ.ɸ. ʏʝʨʚʷʢʦʚʫ [143] ʠ ɸ. ʈʦʙʠʥʩʦʥʫ [176]) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 
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ʂ ʯʠʩʣʫ ʢʘʨʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʥʦʩʷʪʩʷ ʢʘʨʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʂʘʨʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʦʟʚʦʣʷʶʪ ʚ ʥʘʛʣʷʜʥʦʡ ʬʦʨʤʝ 

ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʚʠʜʝ 

ʠʟʦʣʠʥʠʡ ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ʧʦʣʝʡ, ʥʘʧʨʠʤʝʨ ʚʝʨʪʠʢʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ 

ʘʥʦʤʘʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

ʂ ʯʠʩʣʫ ʧʨʦʛʥʦʟʥʳʭ ʢʘʨʪ ʦʪʥʦʩʷʪʩʷ ʢʘʨʪʳ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʠ ʠʭ ʩʦʩʪʘʚʣʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʷ ʫʧʨʫʛʠʭ ʚʦʣʥ, ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪʩʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʦʣʯʢʦʚ 

ʨʘʟʥʦʡ ʩʠʣʳ. ʇʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʪ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʆʉʈ-97 ʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʝʨʩʠʡ ʆʉʈ-2012/2014, 

ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʪʠʚʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʨʘʙʦʪ [141]. ʂʘʨʪʳ ʦʪʨʘʞʘʶʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ 

ʨʘʩʯʝʪʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʨʝʤʝʥʠ (ʢʘʢ ʧʨʘʚʠʣʦ, 50 ʣʝʪ). ʇʦʜʦʙʥʳʝ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɻʀʉ-ɸʪʣʘʩʝ 

çʅʝʜʨʘ ʈʦʩʩʠʠè ʜʣʷ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʢʨʠʪʝʨʠʷ çʩʪʝʧʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠè 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʦʚʳʭ ʚʠʜʦʚ ʢʘʨʪ ʠ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ. 

3.2 ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʫʯʠʪʳʚʘʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

1) ʚʠʜ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ; 

2) ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ; 

3) ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʣʷ ʢ ʛʝʦʩʬʝʨʘʤ; 

4) ʩʪʝʧʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ, ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʟʜʝʣʝ 3.1, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʝʣʝʥʠʝ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʶʞʝʪʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘ ʥʝʟʘʚʠʩʠʤʳʝ ʛʨʫʧʧʳ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʢʨʠʪʝʨʠʝʚ. ɺ ʩʣʫʯʘʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʡ ʦʜʥʦʟʥʘʯʥʦʩʪʴ 

ʧʦʣʦʞʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʨʪʳ ʚ ʩʠʩʪʝʤʝ ʢʘʨʪ, ʥʝʟʘʚʠʩʠʤʦʝ ʜʝʣʝʥʠʝ ʥʘ ʧʝʨʚʦʤ 

ʫʨʦʚʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʚʠʜʫ ʧʦʣʷ (ʨʠʩʫʥʦʢ 9), ʧʨʠ ʵʪʦʤ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʫʨʦʚʥʷʭ ʜʨʫʛʠʝ ʢʨʠʪʝʨʠʠ ʚʳʨʘʞʘʶʪʩʷ ʚ ʥʝʷʚʥʦʤ ʚʠʜʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʠʤʝʶʪ 

ʯʝʪʢʦʡ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

 

ʈʠʩʫʥʦʢ 9 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ ʚʠʜʫ ʧʦʣʷ 

ʅʘʧʨʠʤʝʨ, ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʧʦʣʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʣʷ ʧʦʣʥʦʩʪʴʶ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʢʘʪʝʛʦʨʠʠ çʢʘʨʪʳ ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʝʤè. ʂʨʠʪʝʨʠʡ 

çʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʣʷ ʛʝʦʩʬʝʨʘʤè ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ ʚʠʜʳ ʢʘʨʪ ʠ ʚ 

ʷʚʥʦʤ ʚʠʜʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ. ʂʨʠʪʝʨʠʡ çʩʪʝʧʝʥʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠè 

ʦʙʲʝʜʠʥʷʝʪ ʢʘʨʪʳ ʨʘʟʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ï ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʷ ʠ 

ʢʦʤʧʣʝʢʩʥʳʝ ʢʘʨʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʬʠʢʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʠʥʷʪʳʭ ʢʨʠʪʝʨʠʝʚ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʝʜʠʥʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. 
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ɺ ʮʝʣʷʭ ʚʟʘʠʤʥʦʛʦ ʫʯʝʪʘ ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥ ʬʘʩʝʪʥʳʡ ʤʝʪʦʜ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʨʘʟʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʥʘ ʥʝʟʘʚʠʩʠʤʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʛʨʫʧʧʳ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʞʜʳʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʩʶʞʝʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʧʨʠʤʝʥʠʪʴ ʢʦʜʠʨʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʠ 

ʧʦʤʦʱʠ ʯʝʪʳʨʝʭʟʥʘʯʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ 

ʚʳʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʞʜʦʡ ʢʘʨʪʝ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 

ʢʘʨʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʣʠʙʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʥʝʩʢʦʣʴʢʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʷʭ (ʢʘʨʪʳ ʛʨʘʚʠ- ʠ ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ), ʣʠʙʦ ʜʘʝʪʩʷ ʠʭ 

ʢʦʤʧʣʝʢʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʢʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ). ɼʣʷ ʪʘʢʠʭ ʢʘʨʪ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʜʦʚ [97]. ʈʘʟʨʘʙʦʪʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʜʚʫʭʤʝʨʥʦʛʦ ʛʨʘʬʘ (ʨʠʩʫʥʦʢ 10). 

 

ʈʠʩʫʥʦʢ 10 ï ʉʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʚʳʙʦʨ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʠʜʫ ʧʦʣʷ ʢʘʢ 

ʧʦ ʚʝʜʫʱʝʤʫ ʬʘʢʪʦʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʨʝʘʣʠʟʫʝʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʣʝʥʠʶ ʧʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʧʦʣ ̫ ʢ 
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ʛʝʦʩʬʝʨʘʤ. ʅʘ ʯʝʪʚʝʨʪʦʤ ʫʨʦʚʥʝ ʨʝʘʣʠʟʦʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʤʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʳʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʨʘʟʜʝʣ 1, ʧʨʠʣʦʞʝʥʠʝ ɸ) ʩʦʩʪʘʚʣʝʥʘ ʙʘʟʘ 

ʜʘʥʥʳʭ ʩʶʞʝʪʦʚ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʦʙʨʘʥʦ ʙʦʣʝʝ 

ʜʝʚʷʥʦʩʪʘ ʥʘʠʤʝʥʦʚʘʥʠʡ (ʪʘʙʣʠʮʘ 13). ʂʘʞʜʦʡ ʢʘʨʪʝ ʧʨʠʩʚʦʝʥ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʜʠʨʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʘʨʪʳ ʠʟʦʭʨʦʥ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʙʣʶʜʘʝʤʦʝ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʟʚʘʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʚʦʣʥʳ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʢʦʜ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 4 ï ʧʦʣʝ ʫʧʨʫʛʠʭ ʚʦʣʥ, 2 ï ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

4 ï ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʧʦʣʷ ʢ ʟʝʤʥʦʡ ʢʦʨʝ (ʣʠʪʦʩʬʝʨʘ), 1 ï 

ʧʝʨʚʠʯʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʙʣʶʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ). 

ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʜʦʧʦʣʥʝʥʠʷ 

ʥʦʚʳʤʠ ʩʶʞʝʪʘʤʠ ʢʘʨʪ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʫʪʦʯʥʷʶʱʝʡ ʧʘʨʘʤʝʪʨʳ ʧʦʠʩʢʘ, ʥʘʧʨʠʤʝʨ, ʩʚʝʜʝʥʠʷʤʠ ʦ ʚʦʟʤʦʞʥʳʭ ʤʘʩʰʪʘʙʘʭ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʘʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʥʘʣʠʯʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪ ʚ ʘʪʣʘʩʘʭ ʠ ʪ.ʜ. ʉʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʪʝʤʘʪʠʢʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʦʚ ʢʦʤʧʣʝʢʩʥʳʭ 

ʘʪʣʘʩʦʚ [80]. 

ʊʘʙʣʠʮʘ 13 ï ɹʘʟʘ ʜʘʥʥʳʭ ʢʦʜʠʨʦʚʘʥʠʷ ʩʶʞʝʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʇʦʣʝ ʅʘʟʚʘʥʠʝ ʢʘʨʪʳ ʂʦʜ 
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ʂʘʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʤʠʩʩʠʡ) 1121 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʧʦ ʜʘʥʥʳʤ 

ʘʵʨʦʛʨʘʚʠʨʘʟʚʝʜʢʠ) 
1122 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʧʦ ʜʘʥʥʳʤ ʤʦʨʩʢʦʡ 

ʛʨʘʚʠʨʘʟʚʝʜʢʠ) 
1132 

ʂʘʨʪʳ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ (ʠʟʤʝʨʝʥʥʳʝ 

ʛʨʘʜʠʝʥʪʦʤʝʪʨʦʤ) 
1141 

ʂʘʨʪʳ ʥʘʙʣʶʜʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1141 
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ʂʘʨʪʳ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʜʫʢʮʠʷʭ (ɹʫʛʝ, ʌʘʷ 

(ʩʚʦʙʦʜʥʦʛʦ ʚʦʟʜʫʭʘ), ʠʟʦʩʪʘʪʠʯʝʩʢʦʡ ʨʝʜʫʢʮʠʠ) 
1142 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1142 

ʂʘʨʪʳ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʝ 1142 

ʂʘʨʪʳ ʛʨʘʜʠʝʥʪʦʚ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ, ʚʝʨʪʠʢʘʣʴʥʳʡ, 

ʧʦʣʥʳʡ) 
1142 

ʂʘʨʪʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1142 

ʂʘʨʪʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1142 

ʂʘʨʪʳ ʣʦʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1142 

ʂʘʨʪʳ ʤʦʜʫʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʦʪʥʦʰʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 
1142 

ʂʘʨʪʳ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ 1142 

ʂʘʨʪʳ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ (ʧʝʨʚʳʝ, ʚʪʦʨʳʝ, ʚʳʩʰʠʭ 

ʧʦʨʷʜʢʦʚ) 
1142 

ʂʘʨʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1142 

ʂʘʨʪʳ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ 

1143; 2143; 

3143; 4143; 

5143; 6143 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1143 

ʂʘʨʪʳ ʢʣʘʩʩʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1143 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ 1143; 2143 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 1143 
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ʂʘʨʪʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʯʘʩʪʦʪ ʩʣʦʷ F2 2111 

ʂʘʨʪʳ ʠʟʦʛʦʥ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ (D) 2111 

ʂʘʨʪʳ ʠʟʦʢʣʠʥ ʤʘʛʥʠʪʥʦʛʦ ʥʘʢʣʦʥʝʥʠʷ (I) 2111 

ʂʘʨʪʳ ʠʟʦʭʘʟʤ (ʯʘʩʪʦʪʳ ʧʦʣʷʨʥʳʭ ʩʠʷʥʠʡ) 2111 

ʂʘʨʪʳ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʤʠʩʩʠʡ) 2111 

ʂʘʨʪʳ ʜʚʠʞʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʶʩʦʚ 2112 

ʂʘʨʪʳ ʠʦʥʦʩʬʝʨʥʳʝ 2112 

ʂʘʨʪʳ ʠʟʦʧʦʨ (ʣʠʥʠʡ ʨʘʚʥʦʛʦ ʚʝʢʦʚʦʛʦ ʭʦʜʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ) 2113 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ȹTa, ȹZa (ʧʦ ʜʘʥʥʳʤ 

ʘʵʨʦʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ) 
2122 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʘʵʨʦʤʘʛʥʠʪʥʳʤʠ ʩʲʝʤʢʘʤʠ 2123 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ȹTa, ȹZa (ʧʦ ʜʘʥʥʳʤ 

ʛʠʜʨʦʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ) 
2132 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ȹTa, ȹZa (ʧʦ ʜʘʥʥʳʤ ʥʘʟʝʤʥʦʡ 

ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ) 
2142 

ʂʘʨʪʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (Z) 2142 

ʂʘʨʪʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (H) 2142 

ʂʘʨʪʳ ʛʨʘʜʠʝʥʪʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ, ʚʝʨʪʠʢʘʣʴʥʳʡ, 

ʧʦʣʥʳʡ) 
2142 

ʂʘʨʪʳ ʣʦʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 2142 
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ʂʘʨʪʳ ʥʦʨʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 2142 

ʂʘʨʪʳ ʧʦʣʥʦʛʦ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ (T) 2142 

ʂʘʨʪʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 2142 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʦʡ 2143 

ʂʘʨʪʳ ʢʣʘʩʩʦʚ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 2143 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 2143 

ʂʘʨʪʳ ʤʦʜʫʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʦʪʥʦʰʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 
2242 
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ʂʘʨʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 3121 

ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʳʭ ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʦʥ 3123 

ʂʘʨʪʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 3142 

ʂʘʨʪʳ ʥʦʨʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʦʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 3142 

ʂʘʨʪʳ ʥʘʚʝʜʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʧʦ ʠʪʦʛʘʤ ʘʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ) 
3232 

ʂʘʨʪʳ ʣʦʛʘʨʠʬʤʦʚ ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 3242 

ʂʘʨʪʳ ʥʘʚʝʜʝʥʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 3242 

ʂʘʨʪʳ ʥʦʨʤʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʩʪʦʷʥʥʳʭ ʪʦʢʦʚ 3242 

ʂʘʨʪʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 3242 

ʂʘʨʪʳ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ (S) 3242 

ʂʘʨʪʳ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ɟ) 3242 

ʂʘʨʪʳ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 3242 

ʂʘʨʪʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ 3242 

ʂʘʨʪʳ ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 3242 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʦʡ 3243 

ʂʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 3243 

ʇ
ʦ
ʣ
ʝ
 
ʫ
ʧ
ʨ
ʫ
ʛ
ʠ
ʭ
 
ʚ
ʦ
ʣ
ʥ
 
(
ʩ
ʝ
ʡ
ʩ
ʤ
ʠ
ʯ
ʝ
ʩ
ʢ
ʦ
ʝ
)

 

ʂʘʨʪʳ ʚʫʣʢʘʥʠʟʤʘ 4151 

ʂʘʨʪʳ ʩʝʡʩʤʠʯʥʦʩʪʠ 4151 

ʂʘʨʪʳ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 4152 

ʂʘʨʪʳ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 4152 

ʂʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ 4152 

ʂʘʨʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 4153 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ ʤʦʨʩʢʦʡ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 4232 

ʂʘʨʪʳ ʠʟʦʭʨʦʥ 4241 

ʂʘʨʪʳ ʛʨʘʥʠʯʥʳʭ ʩʢʦʨʦʩʪʝʡ 4242 

ʂʘʨʪʳ ʧʣʘʩʪʦʚʳʭ ʩʢʦʨʦʩʪʝʡ 4242 

ʂʘʨʪʳ ʩʢʦʨʦʩʪʝʡ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ 4242 

ʂʘʨʪʳ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ 4242 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ 4243 

ʂʘʨʪʳ ʧʣʦʪʥʦʩʪʠ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 4243 

ʂʘʨʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʭʦʨʦʚʠʯʠʯʘ 4251 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 13 

1 2 3 
ʊ
ʝ
ʧ
ʣ
ʦ
ʚ
ʦ
ʝ

 

ʂʘʨʪʳ ʛʝʦʪʝʨʤʠʯʝʩʢʠʝ 5141 

ʂʘʨʪʳ ʥʘʙʣʶʜʘʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 5151 

ʂʘʨʪʳ ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʛʨʘʜʠʝʥʪʦʚ 5152 

ʂʘʨʪʳ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʛʣʫʙʠʥʝ 5152 

ʂʘʨʪʳ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 5152 

ʂʘʨʪʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʩʪʦʷʥʠʷ ʥʝʜʨ 5153 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʤʦʨʘʟʚʝʜʢʦʡ 5243 

ʈ
ʘ
ʜ
ʠ
ʘ
ʮ
ʠ
ʦ
ʥ
ʥ
ʦ
ʝ

 

ʂʘʨʪʳ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 6141 

ʂʘʨʪʳ ʙʠʥʘʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

Th/U;Th/K; U/K; U*K/Th 
6142 

ʂʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ 
6143 

ʂʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʘʵʨʦʛʘʤʤʘ ʠ ʘʵʨʦʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʩʲʝʤʢʘʤʠ 
6223 

ʂʘʨʪʳ ʤʦʱʥʦʩʪʠ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ 6241 

ʂʘʨʪʳ ʧʦ ʠʪʦʛʘʤ ʥʘʟʝʤʥʦʡ ʛʘʤʤʘ-ʩʲʝʤʢʠ 6242 

ɼ
ʨ
ʫ
ʛ
ʦ
ʝ

 

ʂʘʨʪʳ ʧʦʣʝʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 7122 

ʂʘʨʪʳ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 7131 

ʂʘʨʪʳ ʰʫʤʦʚʦʛʦ ʧʦʣʷ 7141 

ʂʘʨʪʳ ʠʟʦʛʠʧʩ 7142 

ʂʘʨʪʳ ʠʟʦʧʘʭʠʪ 7142 

ʂʘʨʪʳ ʩʪʨʫʢʪʫʨʥʳʝ 7143 

ʂʘʨʪʳ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 7223 

ʂʘʨʪʳ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 7241 

ʂʘʨʪʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 7242 

ʂʘʨʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ 7242 

3.3 ʉʦʟʜʘʥʠʝ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʅʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʠʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʙrʦʨ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʤʙʠʥʘʮʠʠ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʳʙʨʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript, 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ HTML-ʩʪʨʘʥʠʮʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ. ʂʦʜ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ. 
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ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʙʘʟʘ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʬʦʨʤʘʪʫ ʩ ʨʘʟʜʝʣʠʪʝʣʷʤʠ ʚ ʚʠʜʝ ʟʘʧʷʪʳʭ: 

[çʅʘʟʚʘʥʠʝ ʢʘʨʪʳè, çʂʦʜ 1 ʫʨʦʚʥʷè, çʂʦʜ 2 ʫʨʦʚʥʷè, çʂʦʜ 3 ʫʨʦʚʥʷè, çʂʦʜ 

4 ʫʨʦʚʥʷè] 

ʇʝʨʚʳʝ ʠ ʧʦʩʣʝʜʥʠʝ ʩʪʨʦʢʠ ʢʦʜʘ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʠʚʦʜʷʪʩʷ ʜʘʣʝʝ: 

var dataSet = [ 

["ʂʘʨʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ʧʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʤʠʩʩʠʡ)","1","1","2","1"],  

["ʂʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ (ʧʦ ʜʘʥʥʳʤ 

ʘʵʨʦʛʨʘʚʠʨʘʟʚʝʜʢʠ)","1","1","2","2"], 

é 

["ʂʘʨʪʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʧʦʣʷ","7","2","4","2"], 

["ʂʘʨʪʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ","7","2","4","2"], 

];  

ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 11. ɺ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʢʘʟʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʝʛʦ ʧʦʟʠʮʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪ ʧʦ 

ʯʝʪʳʨʝʤ ʫʨʦʚʥʷʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʙʦʨʘ ʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ 

ʩʶʞʝʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 

ʈʠʩʫʥʦʢ 11 ï ʀʥʪʝʨʬʝʡʩ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ 
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ʉʦʟʜʘʥʥʘʷ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʠʤʝʥʦʚʘʥʠʡ ʩʶʞʝʪʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ 

ʛʝʦʧʦʨʪʘʣʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʢʘʬʝʜʨʳ ʢʘʨʪʦʛʨʘʬʠʠ ʄʀʀɻɸʠʂ. 

3.4 ɺʳʚʦʜʳ ʧʦ ʪʨʝʪʴʝʤʫ ʨʘʟʜʝʣʫ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʪʨʝʪʴʝʤʫ ʨʘʟʜʝʣʫ: 

- ʚ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʫʪʦʯʥʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʢʨʠʪʝʨʠʠ: ʚʠʜ 

ʧʦʣʷ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʣʷ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʣʷ ʛʝʦʩʬʝʨʘʤ, ʩʪʝʧʝʥʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʨʪʳ 

ʠʟʫʯʝʥʥʦʩʪʠ ʧʦʣʝʡ, ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʢʘʨʪʳ ʧʨʦʛʥʦʟʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʦʣʝʡ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ; 

- ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʢʦʜʠʨʦʚʘʥʠʷ 

ʩʶʞʝʪʦʚ ʦʩʥʦʚʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʩʦʙʨʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʧʳʪʘ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɹʘʟʘ ʜʘʥʥʳʭ 

ʩʦʩʪʘʚʣʝʥʘ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʜʦʧʦʣʥʝʥʠʷ ʥʦʚʳʤʠ ʩʶʞʝʪʘʤʠ 

ʢʘʨʪ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʫʪʦʯʥʷʶʱʝʡ 

ʧʘʨʘʤʝʪʨʳ ʧʦʠʩʢʘ, ʥʘʧʨʠʤʝʨ, ʩʚʝʜʝʥʠʷʤʠ ʦ ʚʦʟʤʦʞʥʳʭ ʤʘʩʰʪʘʙʘʭ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʘʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ, ʥʘʣʠʯʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪ ʚ ʘʪʣʘʩʘʭ ʠ ʪ.ʜ.; 

- ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʢʦʜʠʨʦʚʘʥʠʷ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʧʨʘʚʦʯʥʦ-ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʠʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʙrʦʨ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʤʙʠʥʘʮʠʠ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʳʙʨʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʛʝʦʧʦʨʪʘʣʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʢʘʬʝʜʨʳ ʢʘʨʪʦʛʨʘʬʠʠ ʄʀʀɻɸʠʂ. 
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4 ʈɸʁʆʅʀʈʆɺɸʅʀɽ ɻɽʆʌʀɿʀʏɽʉʂʀʍ ʇʆʃɽʁ ʂɸʂ ʇʆɼʍʆɼ ʂ ɺʓɹʆʈʋ 

ʉɽʏɽʅʀʗ ʀɿʆʃʀʅʀʁ 

4.1 ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʚ ʭʦʜʝ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʜʣʷ ʚrʷʚʣʝʥʠ ̫ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ (ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ) ʨʘʡʦʥʠʨʦʚʘʥʠ,̫ ʠ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ 

[52, 69, 145]. ʆʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʚʳʜʝʣʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʠʟʥʘʢʦʚ ʨʘʡʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦʩʪʳʭ ʟʥʘʢʦʚʳʭ ʩʦʯʝʪʘʥʠʡ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʣʝʡ, ʚʧʝʨʚʳʝ ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʕ.ʕ. ʌʦʪʠʘʜʠ ʚ 1958 ʛ. [128]. 

ɺ ʩʠʣʫ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ȹg ʠ ȹT. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʜʫ ʧʦʣʷ, ʪʘʢ ʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʦʣʝʡ ʠ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʥʪ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ 

ʦʧʝʨʝʞʘʶʱʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ. ʅʘ 

ʨʠʩʫʥʢʝ 12 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʣʝʛʝʥʜʳ ʢ ʧʦʜʦʙʥʦʡ ʢʘʨʪʝ, ʩʦʟʜʘʥʥʦʡ ʜʣʷ 

ʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʣʠʩʪʘ ʈ-55 (ʉʫʩʫʤʘʥ). 

 

ʈʠʩʫʥʦʢ 12 ï ʌʨʘʛʤʝʥʪ ʣʝʛʝʥʜʳ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɻʌʆ-1000, ʣʠʩʪ ʈ-55. 
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ʇʦʤʠʤʦ ʤʘʪʨʠʯʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʯʘʩʪʢʦʚ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʚʠʟʫʘʣʴʥʳʤʠ, ʪʘʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɺʠʟʫʘʣʴʥʳʝ ʤʝʪʦʜʳ ʩʚʦʜʷʪʩʷ ʢ ʚʳʜʝʣʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʙʣʦʢʦʚ ʧʦ 

ʢʦʤʧʣʝʢʩʫ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʳʜʝʣʝʥʥʳʝ 

ʦʙʣʘʩʪʠ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʨʦʠʪʴ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʝʣʝʥʠʷ n-ʤʝʨʥʦʛʦ 

ʧʨʠʟʥʘʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ʩʭʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʙʦʨʘ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʤʘʪʨʠʮʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʜʘʥʥʳʭ. ʀʪʦʛʦʤ ʷʚʣʷʶʪʩʷ ʢʘʨʪʳ ʢʣʘʩʩʦʚ (ʢʣʘʩʪʝʨʥʳʝ 

ʢʘʨʪʳ), ʢ ʢʦʪʦʨʳʤ ʜʘʝʪʩʷ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʪʠʧʠʯʥʳʭ ʜʣʷ ʥʠʭ ʧʨʠʟʥʘʢʦʚ 

(ʨʠʩʫʥʦʢ 13). 

 

ʈʠʩʫʥʦʢ 13 ï ʌʨʘʛʤʝʥʪ ʣʝʛʝʥʜʳ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ (ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ), ɻʌʆ-1000, ʣʠʩʪ Q-(35),36. 

ʂʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ [52, 118, 127, 128, 132], ʚ ʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʫʶʪʩʷ ʚʘʨʠʘʥʪʳ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʩʣʝʜʫʝʤʳʭ ʟʘʜʘʯ ʠ ʢʦʥʝʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ, ʫʩʣʦʚʥʦ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ (ʚ ʨʘʟʥʳʭ ʨʘʙʦʪʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʟʚʘʥʠʷ ï 
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çʪʝʢʩʪʫʨʥʳʝè, çʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠè), ʦʧʨʝʜʝʣʷʶʱʠʝ ʤʦʨʬʦʪʠʧʳ ʧʦʣʷ, ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ (çʩʪʨʫʢʪʫʨʥʳʝè, çʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠè), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʮʝʥʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ɺ ʪʘʙʣʠʮʝ 14 ʧʨʠʚʝʜʝʥʦ 

ʦʙʦʙʱʝʥʠʝ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʜʘʥʳ ʩʚʝʜʝʥʠʷ 

ʦʙ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʘʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʘʤʧʣʠʪʫʜʳ) ʘʥʦʤʘʣʠʡ ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʙʣʘʩʪʝʡ 

ʧʦʥʠʞʝʥʥʦʛʦ ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʣʷ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʘ ʯʝʨʝʜʦʚʘʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ, ʠʭ ʦʨʠʝʥʪʠʨʦʚʢʠ ʠ ʦʙʱʝʡ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʧʦʣʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʢʘʨʪʝ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʈʦʩʩʠʠ 

ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ [69] ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʛʜʝ ʚ 

ʢʘʯʝʩʪʚʝ ʜʚʫʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʙʨʘʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʤʘʣʠʡ ʠ ʠʭ ʟʥʘʢ. 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʝʡ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʕʪʘʧʫ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ [87, 101, 

128], ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ. ɺ ʨʘʙʦʪʝ [118] 

ʦʪʤʝʯʝʥʳ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʠ ʨʘʩʰʠʨʝʥʠʶ ʯʠʩʣʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦ ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʚʝʜʝʪ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʤʩʷ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʦʩʚʦʝʥʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʷʚʣʝʥʠʡ, ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʉʝʛʦʜʥʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʢʘʢ ʧʨʦʮʝʩʩ 

çʨʘʟʜʝʣʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʧʨʠʟʥʘʢʦʚ ʥʘ ʫʩʣʦʚʥʦ-ʦʜʥʦʨʦʜʥʳʝ ʦʙʣʘʩʪʠ (ʙʣʦʢʠ)è [138] ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʩʦʙʳʡ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʚ ʩʠʩʪʝʤʝ ʩʦʟʜʘʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʤʘʩʰʪʘʙʦʚ 1:200 000 ʠ 1:1 000 000. 
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ʊʘʙʣʠʮʘ 14 ï ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨ ʍʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʷʚʣʝʥʠʝ ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

1 2 3 4 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʌʦʨʤʘ ʘʥʦʤʘʣʠʡ 

(ʣʠʥʝʡʥʦʩʪʴ, 

ʤʦʟʘʠʯʥʦʩʪʴ, 

ʧʝʩʪʨʦʪʘ) 

ʂʦʥʬʠʛʫʨʘʮʠʷ 

ɻʝʦʤʝʪʨʠʷ ʚʦʟʤʫʱʘʶʱʠʭ ʦʙʲʝʢʪʦʚ 

ʚ ʧʣʘʥʝ: ʣʠʥʝʡʥʳʝ (ʦʪʥʦʰʝʥʠʝ ʦʩʝʡ 

1:6 · 1:20); ʥʝʣʠʥʝʡʥʳʝ ï 

ʠʟʦʤʝʪʨʠʯʝʩʢʠʝ (ʧʨʦʩʪʳʝ ʠ 

ʢʦʣʴʮʝʦʙʨʘʟʥʳʝ), ʚʳʪʷʥʫʪʳʝ 

(ʦʪʥʦʰʝʥʠʝ ʦʩʝʡ 1:3 · 1:5) 

ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʠ 

ʜʚʫʤʝʨʥʘʷ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʠ 

ʄʦʟʘʠʯʥʳʡ ʨʠʩʫʥʦʢ ï ʚʳʨʦʚʥʝʥʥʳʝ 

ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʫʯʘʩʪʢʠ. 

ʃʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʳʝ ʧʦʣʦʩʦʚʳʝ ʘʥʦʤʘʣʠʠ ï 

ʛʦʨʥʦʩʢʣʘʜʯʘʪʳʝ ʨʝʛʠʦʥʳ, ʧʦʛʨʝʙʝʥʥʳʝ ʨʝʣʴʝʬʦʤ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ [128] 

ʀʟʤʝʥʯʠʚʦʩʪʴ 

(ʚʦʟʤʫʱʝʥʥʦʩʪʴ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ

ʥʦʩʪʴ ʧʦʣʷ) 

ʉʪʝʧʝʥʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ; 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʨʝʣʴʝʬ ʠʭ 

ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ [132] 

ɼʠʩʧʝʨʩʠʷ, ʵʥʪʨʦʧʠʷ ʠʣʠ 

ʨʘʩʯʝʪ ʯʠʩʣʘ ʵʢʩʪʨʝʤʫʤʦʚ ʚ 

ʦʢʥʝ; ʉ.ʢ.ʦ. ʘʥʦʤʘʣʠʡ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʦʯʢʘʭ ʦʪ 

ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ 

(ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ) 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ [128] 

ʉʠʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ 

ï ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤ.r 

ʉʧʦʢʦʡʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ï ʧʣʘʪʬʦʨʤʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ [136] 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʨʦʩʪʠʨʘʥʠʷ 

(ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, 

ʦʨʠʝʥʪʠʨʦʚʢʘ) 

ʆʩʥʦʚʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʩʢʣʘʜʯʘʪʳʭ 

ʠ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʡʦʥʘ, 

ʦʨʠʝʥʪʠʨʦʚʢʘ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ ʠ 

ʟʦʥr ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ [132] 

ɼʚʫʤʝʨʥʘʷ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ 

ʆʩʥʦʚʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʩʢʣʘʜʯʘʪʳʭ ʠ ʨʘʟʨʳʚʥʳʭ 

ʩʪʨʫʢʪʫʨ ʨʘʡʦʥʘ, ʦʨʠʝʥʪʠʨʦʚʢʘ ʠʥʪʨʫʟʠʚʥʳʭ ʪʝʣ ʠ 

ʟʦʥ ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ [132] 

ɿʥʘʢ ʠ ʭʘʨʘʢʪʝʨ 

ʯʝʨʝʜʦʚʘʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʘʥʦʤʘʣʠʡ 

ʄʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ, ʩʦʩʪʘʚ 

ʚʦʟʤʫʱʘʶʱʠʭ ʪʝʣ ʠ ʭʘʨʘʢʪʝʨ ʠʭ 

ʩʪʨʦʝʥʠʷ [128] 

ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ç+è ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ ï ʥʘʣʠʯʠʝ ʠʥʪʨʫʟʠʡ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ; 

çïè ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ ï ʨʘʟʨʫʰʝʥʠʝ ʤʘʛʥʠʪʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʘʟʣʦʤʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

ç+è ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ ï ʠʥʪʨʫʟʠʚʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʝ ʧʦʨʦʜʳ; 

çïè ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʘʥʦʤʘʣʠʠ ï ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʪʠʧʘ, 

ʩʦʣʷʥʦʢʫʧʦʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ. [132] 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 14 

1 2 3 4 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʈʘʟʤʝʨ ʘʥʦʤʘʣʠʡ ʈʘʟʤʝʨʳ ʚʦʟʤʫʱʘʶʱʠʭ ʪʝʣ 

ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʠ 

ʜʚʫʤʝʨʥʘʷ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʦʤʘʣʦʦʙʨʘʟʫʶʱʠʭ ʪʝʣ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

(ʘʤʧʣʠʪʫʜʘ) 

ʘʥʦʤʘʣʠʡ 

ʇʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʦʟʤʫʱʘʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʠʭ 

ʨʘʟʤʝʨʦʚ, ʬʦʨʤʳ ʠ ʫʩʣʦʚʠʡ 

ʟʘʣʝʛʘʥʠʷ [132] 

ʉʨʝʜʥʝʝ ʚ ʦʢʥʝ, ʜʠʩʧʝʨʩʠʷ 

ɺʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʧʠʢʦʦʙʨʘʟʥʳʝ ʘʥʦʤʘʣʠʠ ï 

ʥʝʛʣʫʙʦʢʠʝ ʠ ʢʦʥʪʨʘʩʪʥʳʝ ʪʝʣʘ; ʰʠʨʦʢʠʝ, ʧʣʘʚʥʳʝ 

ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨ,r ʣʝʞʘʱʠʝ ʥʘ ʙʦʣʴʰʦʡ 

ʛʣʫʙʠʥʝ [4, 128] 

ʀʥʪʝʥʩʠʚʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ (ʜʦ -400 

ʤɻʘʣ) ï ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ; ʥʝʙʦʣʴʰʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ï 

ʧʣʘʪʬʦʨʤʳ; ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ (ʜʦ 400 ʤɻʘʣ) ï ʘʢʚʘʪʦʨʠʠ [37] 

ʋʨʦʚʝʥʴ ʧʦʣʷ ɻʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʆʩʨʝʜʥʝʥʠʝ, ʬʠʣʴʪʨʘʮʠʷ ʠʣʠ 

ʧʝʨʝʩʯʝʪ ʚʚʝʨʭ, ʨʝʛʠʦʥʘʣʴʥʘ ̫

ʩʦʩʪʘʚʣʷʶʱʘ ̫ʧʦʣʷ 

ʋʨʦʚʝʥʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ï ʤʦʱʥʦʩʪʴ, ʩʦʩʪʘʚ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʧʨʦʷʚʣʝʥʥʦʩʪ ɹ ʢʠʩʣʦʛʦ ʠʣʠ 

ʦʩʥʦʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʨʝʣʴʝʬ ʦʩʥʦʚʥʳʭ 

ʛʣʫʙʠʥʥʳʭ ʛʨʘʥʠʮ. 

ʋʨʦʚʝʥʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ï ʩʪʝʧʝʥʴ ʧʦʛʨʫʞʝʥʠʷ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʬʫʥʜʘʤʝʥʪʘ [132] 

ʂʦʥʪʨʘʩʪʥʦʩʪʴ 

ʘʥʦʤʘʣʠʡ 
ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ 

ʄʦʜʫʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʫʜʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
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4.2 ʄʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʣʷ ʚʳʙʦʨʘ 

ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʇʨʠ ʧʦʤʦʱʠ ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʫʙʲʝʢʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʧʦ ʫʯʝʪʫ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʧʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʢʘʨʪ. ɺʳʷʚʣʝʥʥʳʤ ʨʘʡʦʥʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʘʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ 

ʨʘʡʦʥʘ. ʋʩʧʝʰʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʜʦʙʥʦʡ ʟʘʜʘʯʠ 

ʠʤʝʝʪʩʷ ʚ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ, ʛʜʝ ʧʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʦʚ 1:10 000 ï 1:100 000 ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʚʝʜʝʥʠʷ ʦ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ [28]. 

ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠʤʝʨʳ ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʨʪ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʘʨʪʳ 

ʧʦʢʨʳʚʘʶʪ ʣʦʢʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʠ ʩʦʩʪʘʚʣʝʥʳ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʥʘʙʦʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷ. ɺ ʦʪʥʦʰʝʥʠʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʳʝ ʬʘʢʪʦʨʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʦʣʠʥʠʡ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʣʷ 

ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ (ʨʠʩʫʥʦʢ 14). ʕʪʘʧʳ ʤʝʪʦʜʠʢʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʘ 

ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [99]. ɺʳʙʦʨ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʠʣʠʷʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʢʘʨʪ ɻʌʆ-200 ʠ ɻʌʆ-1000 [111, 117]. 
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4.2.1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ 

ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʤʝʪʦʜʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʚʳʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʨʘʥʠʮ ʨʝʛʠʦʥʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ɺʳʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ) ʠ ʠʭ 

ʢʦʣʠʯʝʩʪʚʘ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʛ 

ʙʳʪʴ çʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚè [127]. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʷ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʊʘʢ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ, ʚʣʠʷʶʱʝʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʚʝʪʦʚʳʭ ʰʢʘʣ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ. ʇʨʠʟʥʘʢ ʪʦʞʜʝʩʪʚʝʥʝʥ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʨʝʣʴʝʬʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʩʪʨʦʷʪʩʷ 

ʮʚʝʪʦʚʳʝ ʰʢʘʣʳ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʦʣʠʥʠʡ ʥʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʚʥʦʩʷʪ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʣʷ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʬʦʨʤʘ ʘʥʦʤʘʣʠʡ, ʠʭ ʦʨʠʝʥʪʠʨʦʚʢʘ, ʘ ʪʘʢʞʝ 

ʟʥʘʢ ʠ ʭʘʨʘʢʪʝʨ ʯʝʨʝʜʦʚʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʪʦʛʦʚʦʛʦ ʦʙʨʘʟʘ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʥʦʩʷʪ ʩʢʨʳʪʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʢʘʟʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʥʳʤʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʳʙʦʨʘ ʠʥʪʝʨʚʘʣʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ. ʅʘ ʝʛʦ ʚʳʙʦʨ ʩʨʝʜʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʯʠʚʦʩʪʴ 

(ʚʦʟʤʫʱʝʥʥʦʩʪʴ) ʧʦʣʷ. ʇʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ çʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʦʪʦʙʨʘʞʝʥʠʠ ʚʳʨʘʞʘʶʪʩʷ ʚ 

ʩʛʫʱʝʥʠʠ ʠʟʦʣʠʥʠʡè [92] ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʛʨʘʜʠʝʥʪʦʤ. ʆʪʦʙʨʘʞʝʥʠʝ 

ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 
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ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʢʘʢ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʦʣʠʥʠʡ ʧʨʠ ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʠ ʥʘ ʢʘʨʪʘʭ. ʆʙʘ ʬʘʢʪʦʨʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʧʦʣʷ, ʧʦʩʢʦʣʴʢʫ 

ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʜ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪʩʷ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʷ, 

ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʜʠʩʧʝʨʩʠʷ) ʟʥʘʯʝʥʠʡ ʧʦʣʷ. 

ɺʳʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʇʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʦʭʚʘʪʦʤ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. 

ɼʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: 

- ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ (ʫʩʣʦʚʥʳʡ 

ʫʨʦʚʝʥʴ, ʧʣʦʪʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ 2,67 ʛ/ʩʤ
3
) ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʝ ʩ ʰʘʛʦʤ 

5 ʢʤ, ʩʦʟʜʘʥʥʘʷ ʌɻʋʇ çɺʉɽɻɽʀè ʚ 2014 ʛʦʜʫ ʧʫʪʝʤ ʦʮʠʬʨʦʚʢʠ ʘʥʘʣʦʛʦʚʦʡ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʡ ʢʘʨʪʳ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:2 500 000 [2, 147]. 

- ɻʣʦʙʘʣʴʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʘʥʦʤʘʣʠʡ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ 

WGM2012 Earthôs gravity anomalies ʥʘ ʩʝʪʢʝ ʤʝʨʠʜʠʘʥʦʚ ʠ ʧʘʨʘʣʣʝʣʝʡ ʩ ʰʘʛʦʤ 1', 

ʩʦʟʜʘʥʥʘʷ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʙʶʨʦ (BGI) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʣʦʙʘʣʴʥʦʡ ʤʦʜʝʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ (ɻʇɿ) EGM2008 ʠ ʛʣʦʙʘʣʴʥʦʡ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ETOPO1 [180]. 

ɺʳʙʦʨ ʵʪʠʭ ʤʦʜʝʣʝʡ ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʜʝʥʠʡ 

ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʚ ʨʝʜʫʢʮʠʠ ɹʫʛʝ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʢʘʨʪ ʢʦʤʧʣʝʢʪʦʚ ɻʌʆ-

200 ʠ ɻʌʆ-1000. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʚ ʨʝʜʫʢʮʠʠ 

ɹʫʛʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʤʘʩʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʛʝʦʠʜʘ ʠ ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ, ʠ ʘʥʦʤʘʣʠʠ ʩʠʣʳ ʪʷʞʝʩʪʠ ɹʫʛʝgD  

ʚʳʯʠʩʣʷʶʪʩʷ ʙʝʟ ʫʯʝʪʘ ʧʦʧʨʘʚʢʠ ʟʘ ʚʣʠʷʥʠʝ ʨʝʣʴʝʬʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [53]: 
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Hgg ʥʘʙʣɹʫʛʝ )0419,03086,0(0 sg -+-=D
,     (5) 

ʛʜʝ Hg  ï ʥʘʙʣʶʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʤɻʘʣ, 

0g ï ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʤɻʘʣ, 

s ï ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʣʦʷ, ʛ/ʩʤ
3
, 

H ï ʚʳʩʦʪʘ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ ʛʨʘʚʠʤʝʪʨʘʤʠ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤ. 

ɺʳʙʨʘʥʥr ʝ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʜʝʪʘʣʴʥʦʩʪʴʶ, ʩʦʩʪʘʚʦʤ, 

ʢʘʯʝʩʪʚʦʤ ʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʚʳʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʦʜʪʚʝʨʜʠʣ ʥʘʣʠʯʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʰʫʤʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʚ ʜʘʥʥʳʭ WGM. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʰʫʤʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʷʣʘʩʴ ʧʫʪʝʤ ʠʭ 

ʬʠʣʴʪʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

Certainty (Pangea Inc.). ʂʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ 

ʢʣʘʩʪʝʨʥʦʛʦ ʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʦʣʷ [100]. ʌʠʣʴʪʨʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ï ʰʠʨʠʥʦʡ ʦʢʥʘ 

(ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʪʦʯʝʢ ʙʫʜʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʩʨʝʜʥʝʥʠʠ, ʟʥʘʯʝʥʠʝ 

ʨʘʚʥʦ 15) ʠ ʤʦʱʥʦʩʪʴʶ ʩʛʣʘʞʠʚʘʥʠʷ (ʢʦʵʬʬʠʮʠʝʥʪ, ʚʭʦʜʷʱʠʡ ʚ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʚʝʩʦʚʫʶ ʬʫʥʢʮʠʶ ʫʯʝʪʘ ʪʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʨʘʥʠʮʝ 

ʦʢʥʘ ï ʚʳʙʨʘʥ 3%). ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ɺʉɽɻɽʀ ʠ WGM ʩʦʧʦʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 15, ʧʦʢʘʟʳʚʘʶʱʝʡ, 

ʯʪʦ ʧʨʦʚʝʜʝʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʧʦʟʚʦʣʠʣʘ ʫʤʝʥʴʰʠʪʴ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʡ 

ʩ 564,2 ʤɻʘʣ ʜʦ 545,5 ʤɻʘʣ ʜʣʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ɺʉɽɻɽʀ ʠ ʩ 639,3 ʤɻʘʣ ʜʦ 

611,8 ʤɻʘʣ ʜʣʷ ʤʦʜʝʣʠ WGM. 
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ʊʘʙʣʠʮʘ 15 ï ʉʨʘʚʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʦʙʨʘʙʦʪʢʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ ʧʨʠʦʨʠʪʝʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ɺʉɽɻɽʀ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʟʥʘʯʝʥʠʷ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʳʧʦʣʥʝʥʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠ ʁʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʨʘʛʤʝʥʪ ʦʙʨʘʙʦʪʘʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ WGM2012, ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʰʘʛʫ ʩʝʪʢʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ɺʉɽɻɽʀ. ʆʙʝ 

ʤʘʪʨʠʮʳ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʠ ʦʙʨʝʟʘʥʳ ʧʦ ʛʨʘʥʠʮʘʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ, ʚ ʮʝʣʷʭ 

ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʢʝʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʟʝʤʥʦʡ ʢʦʨʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʫʩʪʨʘʥʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʥʘʢʝ ʧʦʣʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʚʳʜʝʣʷʝʤʳʭ ʨʘʡʦʥʦʚ ʠ ʢ ʟʘʪʨʫʜʥʝʥʠʷʤ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ɺʉɽɻɽʀ [2] ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ WGM2012 [180] 

ʀʩʭʦʜʥʘʷ ʆʙʨʘʙʦʪʘʥʥʘʷ ʀʩʭʦʜʥʘʷ ʆʙʨʘʙʦʪʘʥʥʘʷ 

ʏʠʩʣʦ ʷʯʝʝʢ 48640152 4782899 

ʄʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 
-268.5 -257.7 -207.6 -194.2 

ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ 
295.7 287.8 431.7 417.6 

ʉʨʝʜʥʝʝ -17.9 -17.9 75.9 75.9 

ʄʝʜʠʘʥʘ -8.2 -8.0 82.4 82.4 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 
44.9 44.7 51.5 51.1 

10%-ʫʨʦʚʝʥʴ -76.0 -75.9 13.2 13.6 

90%-ʫʨʦʚʝʥʴ 22.4 22.1 124.6 124.1 
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ɺʳʜʝʣʝʥʠʝ ʨʝʛʠʦʥʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚʳʙʨʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʝʜʝʣʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ: ʪʘʢ, ʩʢʣʘʜʯʘʪʳʝ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʣʷ, ʟʦʥʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ï 

ʚʳʩʦʢʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, ʧʨʦʪʷʞʝʥʥʳʝ ʜʨʝʚʥʠʝ ʧʣʘʪʬʦʨʤʳ ï 

ʩʣʘʙʦʠʥʪʝʥʩʠʚʥʳʤʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, ʱʠʪʳ ï ʩʣʘʙʦʠʥʪʝʥʩʠʚʥʳʝ 

ʘʥʦʤʘʣʠʠ, ʙʣʠʟʢʠʝ ʢ ʥʫʣʝʚʳʤ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʷʤʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʝʠʟʙʝʞʥʦ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʣʦʞʥʳʝ ʛʨʘʥʠʮʳ ʨʘʡʦʥʦʚ. ʇʦʵʪʦʤʫ ʚ 

ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʠʩʢʘʞʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʭ ʩ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʝʛʦ ʟʥʘʯʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʚ 

ʧʨʝʜʝʣʘʭ ʚʟʘʠʤʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ, ʢʦʪʦʨʳʝ 

ʦʭʚʘʪʳʚʘʶʪ ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ (ʨʠʩʫʥʦʢ 15). ʇʨʠ ʚʳʙʦʨʝ 

ʨʝʛʠʦʥʦʚ ʜʣʷ ʜʨʫʛʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ɼʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʪʦʜ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʨʘʡʦʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʧʦ ʚʳʙʨʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʚʠʯʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʩʪʦʚʦʤ ʨʝʛʠʦʥʝ, ʛʜʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ 

ʜʘʪʴ ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʨʘʟʥʦʨʦʜʥʳʝ ʢʣʘʩʩʳ. 

ʆʪʤʝʯʝʥʥʘʷ ʨʘʥʝʝ ʪʝʩʥʘʷ ʩʚʷʟʴ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʪʘʥʦʚʠʪʴ ʚʳʙʦʨ ʥʘ ʪʝʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʙʨʘʥʘ ʦʙʣʘʩʪʴ, çʦʭʚʘʪʳʚʘʶʱʘʷ ʄʦʥʛʦʣʦ-

ʆʭʦʪʩʢʠʡ ʦʨʦʛʝʥʥʳʡ ʧʦʷʩ ʠ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ ʩʠʩʪʝʤʫè (ʨʝʛʠʦʥ 

ˉVI) [98, 99]. 
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ʈʠʩʫʥʦʢ 15 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ɼʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ ʤʝʪʦʜʦʚ: 

1) ʄʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʩʪʦʛʨʘʤʤʳ. 

2) ʄʝʪʦʜʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʩʪʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʬʘʢʪʠʯʝʩʢʦʝ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʦʚ. ʆʜʥʘʢʦ 

ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʜʝʣʷʝʤʳʭ 

ʢʣʘʩʩʦʚ ʥʘ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʠʟʚʝʩʪʥʦ. ʇʝʨʚʠʯʥʘʷ ʦʮʝʥʢʘ 
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ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ. ɺʳʷʚʣʝʥʥʘʷ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʪʨʝʭ ʢʣʘʩʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʠʟʢʦʤʫ, ʩʨʝʜʥʝʤʫ ʠ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʟʥʘʯʝʥʠʡ ï ʪʘʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɼʝʡʩʪʚʠʝ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʪʨʝʭ ʤʝʪʦʜʦʚ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ɻʀʉ: 

ï ʤʝʪʦʜ ʨʘʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ï ʨʘʟʙʠʚʘʝʪ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʥʘ ʧʦʜʜʠʘʧʘʟʦʥʳ 

ʨʘʚʥʦʛʦ ʨʘʟʤʝʨʘ; 

ï ʤʝʪʦʜ ʢʚʘʥʪʠʣʝʡ ï ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʙʠʝʥʠʠ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ ʥʘ 

ʨʘʚʥʦʤʝʨʥʳʝ ʛʨʫʧʧʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʜʠʥʘʢʦʚʳʡ ʦʙʲʝʤ ʟʥʘʯʝʥʠʡ; 

ï ʤʝʪʦʜ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ï ʨʘʟʙʠʝʥʠʝ ʥʘ ʢʣʘʩʩʳ ʦʩʥʦʚʘʥʦ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʛʨʫʧʧʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ. 

ʀʪʦʛʠ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠ ̫ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ ʨʝʛʠʦʥʘ ˉVI, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 16. 

ɺ ʩʠʣʫ ʧʨʠʨʦʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʝʪʦʜ ʨʘʚʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʥʝ ʜʘʝʪ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʠʟʤʝʥʝʥʠʷ ʣʠʰʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʠ ʤʝʪʦʜʳ 

ʢʚʘʥʪʠʣʝʡ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ. ʄʝʪʦʜ ʢʚʘʥʪʠʣʝʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʜʠʘʧʘʟʦʥʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʢʣʘʩʩʦʚ ʠʩʢʣʶʯʘʝʪʩʷ 

ʚʣʠʷʥʠʝ ʰʫʤʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ çʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦè 

ʜʠʘʧʘʟʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʤʝʪʦʜʫ ʢʚʘʥʪʠʣʝʡ ʛʨʘʥʠʮʳ ʢʣʘʩʩʦʚ 

ʩʦʚʧʘʜʘʶʪ ʩ ʧʠʢʘʤʠ ʛʠʩʪʦʛʨʘʤʤʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʥʘʣʠʯʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ (ʠ çʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘè [133]). ʈʝʟʫʣʴʪʘʪʳ ʤʝʪʦʜʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʛʨʘʥʠʮ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ï ʪʘʢ, 

ʚʳʜʝʣʝʥʘ ʯʝʪʢʘʷ ʛʨʘʥʠʮʘ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʦʜʥʷʪʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʦʢʦʣʦ 

ʦʟʝʨʘ ɹʘʡʢʘʣ, ʦʜʥʘʢʦ ʥʝ ʩʦʚʩʝʤ ʦʪʦʙʨʘʞʝʥʘ ʉʪʘʥʦʚʘʷ ʨʠʬʪʦʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʥʪʫʨʳ 

ʢʦʪʦʨʦʡ ʧʦʚʪʦʨʝʥʳ ʤʝʪʦʜʦʤ ʢʚʘʥʪʠʣʝʡ. 
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ʊʘʙʣʠʮʘ 16 ï ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ 

ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ 

ʄʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʈʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ ʂʚʘʥʪʠʣʠ ɽʩʪʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ 

ɻʠʩʪʦʛʨʘʤʤ r

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ    

ʂʘʨʪ rʢʣʘʩʩʦʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʷ 

   

ʂʦʣ-ʚʦ 

ʷʯʝʝʢ ʚ 

ʢʣʘʩʩʝ 

1 ʢʣʘʩʩ 76082 (8%) 303548 (34%) 186639 (21%) 

2 ʢʣʘʩʩ 434695 (48%) 296457 (33%) 324138 (36%) 

3 ʢʣʘʩʩ 389855 (43%) 300627 (33%) 389855 (43%) 

ɺʳʚʦʜʳ: 
ʅʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʪʦʥʢʠʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ 

ʇʦʟʚʦʣʷʝʪ ʩʛʣʘʜʠʪʴ ʚʣʠʷʥʠʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʷ ʠ 

ʚʳʷʚʠʪʴ ʨʘʚʥʦʤʝʨʥʳʝ ʢʣʘʩʩʳ 

ʇʦʜʯʝʨʢʠʚʘʝʪ ʩʚʷʟʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʨʝʣʴʝʬʘ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ 
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ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʨʘʟʙʠʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʘ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʠʭ ʩʭʦʜʩʪʚʘ, ʧʨʠʯʝʤ ʧʝʨʝʯʝʥʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ. ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʠ 

ʠʪʝʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ [133]: 

ï ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʙʲʝʜʠʥʷʶʪ ʤʝʥʴʰʠʝ ʢʣʘʩʪʝʨʳ 

ʚ ʙʦʣʴʰʠʝ (ʘʛʣʦʤʝʨʘʪʠʚʥʳʝ) ʠʣʠ ʨʘʟʜʝʣʷʶʪ ʙʦʣʴʰʠʝ ʢʣʘʩʪʝʨʳ ʥʘ ʤʝʥʴʰʠʝ 

(ʜʠʚʠʟʠʤʥʳʝ). ʄʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʫʜʦʙʥʳ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʩʦʚ; 

ï ʠʪʝʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʜʨʦʙʣʝʥʠʠ ʠʩʭʦʜʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 

ʘʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ (k-means), ʢʦʪʦʨʳʡ ʩʪʨʦʠʪ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʢʦʤʧʘʢʪʥʳʭ 

ʢʣʘʩʪʝʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʘʢ ʤʦʞʥʦ ʜʘʣʴʰʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʝʚʢʣʠʜʦʚʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ (ʮʝʥʪʨʦʠʜʘ) ʢʣʘʩʩʘ. 

ʅʘ ʨʠʩʫʥʢʝ 16 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʧʨʦʛʨʘʤʤʝ Certainty ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʠʪʝʨʘʮʠʦʥʥʳʡ 

ʜʠʚʠʟʠʤʥʳʡ ʘʣʛʦʨʠʪʤ. ʅʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʦ ʜʝʩʷʪʴ ʢʣʘʩʩʦʚ, ʭʘʨʘʢʪʝʨ ʩʚʷʟʠ ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ (ʜʝʨʝʚʝ ʪʘʢʩʦʥʦʚ). ɸʥʘʣʠʟ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭ ʢʣʘʩʩʦʚ ʧʨʠ ʜʝʣʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ ʧʨʠʚʥʦʩʠʪʩ ̫

ʠʟʙʳʪʦʯʥʘ ̫ʠʥʬʦʨʤʘʮʠ.̫ 

 

ʈʠʩʫʥʦʢ 16 ï ʈʝʟʫʣʴʪʘʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʜʝʩʷʪʴ ʢʣʘʩʩʦʚ ʠ 

ʜʝʥʜʨʦʛʨʘʤʤʘ ʪʘʢʩʦʥʦʚ 
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ɺ ʢʘʯʝʩʪʚʝ ʠʪʝʨʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ Certainty 

ʚʳʙʨʘʥʘ ʙʝʟʵʪʘʣʦʥʥʘʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʉʨʘʚʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ 

ʪʨʝʭ ʢʣʘʩʩʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʙʝʟʵʪʘʣʦʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 17. 

  

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 17 ï ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʘ) ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ; ʙ) ʙʝʟʵʪʘʣʦʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʝʪʦʜʦʚ, ʜʘʶʪ 

ʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʳʜʝʣʷʝʤʳʭ ʢʣʘʩʩʦʚ ʢʘʢ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʛʠʩʪʦʛʨʘʤʤʳ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥ ʤʝʪʦʜ ʢʚʘʥʪʠʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʛʣʘʜʠʪʴ ʚʣʠʷʥʠʝ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʷ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʡ ʧʝʨʝʧʘʜ ʚ ʧʨʝʜʝʣʘʭ 10%- ʠ 

90%-ʫʨʦʚʥʷ, ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʚʥʦʤʝʨʥʳʝ ʢʣʘʩʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦ ʩʚʦʝʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʤʫ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ. 

4.2.2 ʉʦʟʜʘʥʠʝ ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʚʳʜʝʣʝʥʥʳʝ ʨʝʛʠʦʥʳ 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʝʪʦʜʠʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ 

ʚʳʜʝʣʝʥʥʳʝ ʨʝʛʠʦʥʳ ʧʦ ʜʚʫʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʜʚʫʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʡ ʟʘʜʘʯʫ, ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ 

ʚʟʘʠʤʥʳʡ ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʢʣʘʩʩʦʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʢʣʘʩʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʢʚʘʥʪʠʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ ʚʣʠʷʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʷ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʠʪʴ ʠʭ ʚ ʦʙʱʝʤ ʤʘʩʩʠʚʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ɻʨʘʥʠʮʳ 

ʢʣʘʩʩʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʠʩʪʦʛʨʘʤʤ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʨʘʟʙʠʪʦʡ 

ʥʘ ʪʨʠ ʜʠʘʧʘʟʦʥʘ ʩ ʦʜʠʥʘʢʦʚʳʤ ʦʙʲʝʤʦʤ ʟʥʘʯʝʥʠʡ (33,33%). ʂʘʨʪʳ ʧʦʩʪʨʦʝʥʳ 

ʜʣʷ ʪʨʝʭ ʢʣʘʩʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ ï 

ʥʠʟʢʦʤʫ, ʩʨʝʜʥʝʤʫ, ʚʳʩʦʢʦʤʫ. 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʢʣʘʩʩʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʧʨʦʠʟʚʦʜʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ 

ʜʠʩʧʝʨʩʠʠ ʧʦʣʷ ʚ ʩʢʦʣʴʟʷʱʝʤ ʦʢʥʝ ʨʘʟʤʝʨʦʤ 25Ĭ25 ʢʤ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ 

ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. ɺʳʙʦʨ ʜʠʩʧʝʨʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʩʥʦʚʘʥ ʥʘ ʝʝ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʘʢ ʚʝʜʫʱʝʛʦ ʠʥʜʠʢʘʪʦʨʘ 

çʠʟʤʝʥʯʠʚʦʩʪʠ ʠʟʤʝʨʷʝʤʳʭ ʩʚʦʡʩʪʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠè [133]. 

ɸʥʘʣʠʟ ʛʠʩʪʦʛʨʘʤʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ ʚʳʷʚʠʣ ʣʦʛʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʳʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʢʣʘʩʩʦʚ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʪʘʢʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ 

ʤʝʜʠʘʥʘ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ɺʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʧʝʨʚʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʤʝʜʠʘʥʥʳʤ, ʘ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʪʨʝʪʴʝʛʦ ʜʠʘʧʘʟʦʥʘ 

ʚʳʙʨʘʥʘ ʠʩʭʦʜʷ ʠʟ ʧʨʝʚʳʰʝʥʠʷ ʤʝʜʠʘʥʳ ʥʘ ʚʝʣʠʯʠʥʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. 

ʂʘʨʪʳ ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʪʨʝʭ ʢʣʘʩʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ ï ʩʣʘʙʦʡ, ʫʤʝʨʝʥʥʦʡ, ʩʠʣʴʥʦʡ. 

ʆʚʝʨʣʝʡʥʳʡ ʘʥʘʣʠʟ ʢʘʨʪ ʢʣʘʩʩʦʚ 

ʆʚʝʨʣʝʡʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪ ʢʣʘʩʩʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʩʦʯʝʪʘʥʠʡ ʢʣʘʩʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʨʘʡʦʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ 

ʧʦʨʷʜʢʦʚʦʡ ʰʢʘʣʳ ʜʦʧʫʩʪʠʤʳʤ ʷʚʣʷʝʪʩʷ ʣʶʙʦʝ ʤʦʥʦʪʦʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʚ 

ʮʝʣʷʭ ʨʘʟʣʠʯʠʤʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʦʯʝʪʘʥʠʡ ʢʣʘʩʩʦʚ ʠʥʜʝʢʩʳ 
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ʢʣʘʩʩʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʚʝʣʠʯʝʥʳ ʥʘ 10, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʪʴ ʜʣʷ 

ʥʦʚʳʭ ʢʣʘʩʩʦʚ ʨʷʜ ʟʥʘʯʝʥʠʡ ʦʪ 11 ʜʦ 33 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 17. 

ʊʘʙʣʠʮʘ 17 ï ʄʘʪʨʠʮʘ ʢʣʘʩʩʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʠʥʜʝʢʩʳ 

ʀʟʤʝʥʯʠʚʦʩʪʴ 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʅʠʟʢʘʷ (1) ʉʨʝʜʥʷʷ (2) ɺʳʩʦʢʘʷ (3) 

ʉʣʘʙʘʷ (10) 11 ï 1 ʢʣʘʩʩ 12 ï 2 ʢʣʘʩʩ 13 ï 3 ʢʣʘʩʩ 

ʋʤʝʨʝʥʥʘʷ (20) 21 ï 4 ʢʣʘʩʩ 22 ï 5 ʢʣʘʩʩ 23 ï 6 ʢʣʘʩʩ 

ʉʠʣʴʥʘʷ (30) 31 ï 7 ʢʣʘʩʩ 32 ï 8 ʢʣʘʩʩ 33 ï 9 ʢʣʘʩʩ 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʢʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʥʘ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʚʷʪʠ ʚʦʟʤʦʞʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʢʣʘʩʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ (ʨʠʩʫʥʦʢ 18). ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʨʘʩʪʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ 

ʚʝʢʪʦʨʥʳʡ ʬʦʨʤʘʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, 

ʥʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 18 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠ ̫ʧʝʨʚʠʯʥʦʡ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʥʘ ʧʨʠʤʝʨʝ ʨʝʛʠʦʥʘ ˉVI 

ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʦʚ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʠʟʘ, ʷʚʣʷʝʪʩʷ 

ʠʟʙʳʪʦʯʥʳʤ ʜʣʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʝʩʪʠ ʠʭ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 
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ɸʥʘʣʠʟ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʯʝʪʳʨʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʘ (ʢʘʪʝʛʦʨʠʡ ʩʣʦʞʥʦʩʪʠ) 

ʨʘʡʦʥʦʚ ʧʦʣʷ, ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʫʶ ʚʝʣʠʯʠʥʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ: 

1. ʉʣʘʙʦ ʘʥʦʤʘʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦʣʝ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʣʘʙʳʤ ʠ ʫʤʝʨʝʥʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

2. ʋʤʝʨʝʥʥʦ ʘʥʦʤʘʣʴʥʦʝ ʩʣʘʙʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦʣʝ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʘʙʦʠʥʪʝʥʩʠʚʥʦʝ ʧʦʣʝ (ʦʢʦʣʦʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ) ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

3. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ ʧʦʚʳʰʝʥʥʦʡ ʘʥʦʤʘʣʴʥʦʩʪʠ ï ʩʨʝʜʥʝʠʥʪʝʥʩʠʚʥʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

4. ʉʠʣʴʥʦ ʘʥʦʤʘʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ ï ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ ʩ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʂʘʞʜʦʤʫ ʠʟ ʵʪʠʭ ʨʘʡʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝʛʦ 

ʩʦʯʝʪʘʥʠʷ ʢʣʘʩʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ. ʇʦʩʢʦʣʴʢʫ ʘʙʩʦʣʶʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ ʢʣʘʩʩʦʚ ʠʤʝʶʪ ʨʝʛʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦ ʵʪʠ ʩʦʯʝʪʘʥʠʷ 

ʙʫʜʫʪ ʨʘʟʣʠʯʥʳ ʚ ʢʘʞʜʦʤ ʠʟ ʚʦʩʴʤʠ ʨʝʛʠʦʥʦʚ. ʀʭ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʥʘʯʘʣʴʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʢʣʘʩʩʦʚ ʜʣʷ 

ʨʘʡʦʥʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʨʝʛʠʦʥʫ ˉVI. 

ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʦʜʦʤ 

ʢʚʘʥʪʠʣʝʡ. ʆʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʛʨʘʥʠʮ ʥʠʟʢʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ: -27 ʤɻʘʣ ʠ +3 ʤɻʘʣ. ɼʣʷ ʛʨʘʥʠʮ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ ʨʘʩʯʝʪʳ 

ʧʨʦʚʝʜʝʥʳ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ 

ʛʨʘʥʠʮʳ ʩʣʘʙʦʡ, ʫʤʝʨʝʥʥʦʡ ʠ ʩʠʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ: 0,14ů ʠ 0,24ů. ɿʥʘʯʝʥʠʷ 

ʵʪʠʭ ʛʨʘʥʠʮ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʥʳʭ ʧʨʠ ʚʳʷʚʣʝʥʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʯʝʪʘʥʠʡ ʢʣʘʩʩʦʚ. 
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ʅʘʯʘʣʴʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʢʣʘʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʚʳʜʝʣʝʥʥʳʭ ʯʝʪʳʨʝʭ ʨʘʡʦʥʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʩʥʦʚʘʥʳ ʥʘ ʚʠʟʫʘʣʴʥʦʤ 

ʘʥʘʣʠʟʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʦʧʘʜʘʶʱʠʭ ʚ 

ʨʝʛʠʦʥ ˉVI. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʯʝʪʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 18. 

ʊʘʙʣʠʮʘ 18 ï ʀʩʭʦʜʥʳʝ ʩʦʯʝʪʘʥʠʷ ʢʣʘʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ˉVI 

ʅʦʤʝʨ 

ʨʘʡʦʥʘ 
ʈʘʡʦʥ (ʢʘʪʝʛʦʨʠʷ ʩʣʦʞʥʦʩʪʠ) 

ʋʩʣʦʚʥʳʡ 

ʟʥʘʢ 

ʅʦʤʝʨʘ 

ʢʣʘʩʩʦʚ 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʀʟʤʝʥʯʠʚʦʩʪʴ 

1 
ʉʣʘʙʦ ʘʥʦʤʘʣʴʥʦʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦʣʝ  1, 4 ʅʠʟʢʘʷ 
ʉʣʘʙʘʷ, 

ʫʤʝʨʝʥʥʘʷ 

2 
ʋʤʝʨʝʥʥʦʝ ʘʥʦʤʘʣʴʥʦʝ ʩʣʘʙʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦʣʝ  2, 5, 7 

ʅʠʟʢʘʷ ʉʠʣʴʥʘʷ 

ʉʨʝʜʥʷʷ 
ʉʣʘʙʘʷ, 

ʫʤʝʨʝʥʥʘʷ 

3 
ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ 

ʧʦʚʳʰʝʥʥʦʡ ʘʥʦʤʘʣʴʥʦʩʪʠ  3, 6, 8 

ʉʨʝʜʥʷʷ ʉʠʣʴʥʘʷ 

ɺʳʩʦʢʘʷ 
ʉʣʘʙʘʷ, 

ʫʤʝʨʝʥʥʘʷ 

4 
ʉʠʣʴʥʦ ʘʥʦʤʘʣʴʥʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ  9 ɺʳʩʦʢʘʷ ʉʠʣʴʥʘʷ 

ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʘʥʠʮ ʢʣʘʩʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʛʠʦʥʘ ˉVI ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʩʭʦʜʥʳʭ 

ʩʦʯʝʪʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʟʫʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ. ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʨʝʛʠʦʥʦʚ ˉVI ʠ VII. 

ʅʘ ʨʠʩʫʥʢʝ 19, ʘ ʧʨʝʜʩʪʘʚʣʝʥ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʝʛʠʦʥʘ ˉVI, ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʝʩʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʪʨʝʭ ʢʣʘʩʩʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʵʪʘʣʦʥʥʳʝ ʛʨʘʥʠʮʳ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʣʘʩʩʳ ʥʠʟʢʦʡ ʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʦʣʥʦʩʪʴʶ ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʘʧʘʟʦʥʫ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʪʘʣʦʥʘ, ʘ ʢʣʘʩʩ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘ ˉVI ʜʝʣʠʪʩʷ ʵʪʘʣʦʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘ ʧʦʯʪʠ ʨʘʚʥʳʝ ʜʦʣʠ 

ï 16 ʠ 19%. 

ʅʘʧʨʦʪʠʚ, ʟʥʘʯʝʥʠʷ ʢʣʘʩʩʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ 

ʵʪʘʣʦʥʘ (ʨʠʩʫʥʦʢ 19, ʙ), ʧʦʵʪʦʤʫ ʠʭ ʧʦʣʦʞʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʠʪʦʛʦʚʦʡ ʢʘʨʪʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ˉVI (ʨʠʩʫʥʦʢ ɺ.6) 
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ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʯʝʪʘʥʠʷ ʢʣʘʩʩʦʚ: 1 ʨʘʡʦʥ ï ʢʣʘʩʩʳ 1, 2, 3, 4; 2 ʨʘʡʦʥ ï 

ʢʣʘʩʩʳ 3, 7, 8; 3 ʨʘʡʦʥ ï ʢʣʘʩʩ 6; 4 ʨʘʡʦʥ ï ʢʣʘʩʩ 9 (ʨʠʩʫʥʦʢ19, ʚ). 

ʘ)  

ʙ) ʚ)  

ʈʠʩʫʥʦʢ 19 ï ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʣʘʩʩʦʚ ʨʝʛʠʦʥʘ ˉVI ʠ ʵʪʘʣʦʥʘ: 

ʘ) ʰʢʘʣʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ; ʙ) ʰʢʘʣʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʣʷ; ʚ) ʤʘʪʨʠʯʥʘʷ ʣʝʛʝʥʜʘ 

ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ˉVI 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʷ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʝʛʠʦʥʘ ˉVII . 

ʅʘ ʨʠʩʫʥʢʝ 20 ʚʠʜʥʦ, ʯʪʦ ʢʣʘʩʩ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʝʪ ʧʝʨʚʳʡ ʢʣʘʩʩ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ 12% ʦʪ ʜʠʘʧʘʟʦʥʘ 

ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘ ˉVII. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʢʣʘʩʩʘ 

(21%) ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʢʣʘʩʩʝ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦ ʠʩʭʦʜʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʢʣʘʩʩʦʚ ʜʣʷ ʚʳʜʝʣʷʝʤʳʭ ʨʘʡʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ˉVII  ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

 

ʈʠʩʫʥʦʢ 20 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʰʢʘʣʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʵʪʘʣʦʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʨʝʛʠʦʥʘ ˉVII  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝ 

ʨʝʛʠʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ. ʅʘʯʘʣʴʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʩʦʯʝʪʘʥʠʷʭ 

ʢʣʘʩʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʡʦʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ 
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ʜʣʷ ʨʝʛʠʦʥʦʚ ˉIII  ʠ V̄II, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʠʭ ʢʣʘʩʩʦʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʵʪʘʣʦʥʥʳʤ ʟʥʘʯʝʥʠʷʤ. 

4.2.3 ʆʙʲʝʜʠʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʨʝʛʠʦʥʘʤ 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʤʝʪʦʜʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʨʝʛʠʦʥʘʤ ʚ ʝʜʠʥʳʡ ʪʝʤʘʪʠʯʝʩʢʠʡ ʩʣʦʡ. ɼʣʷ 

ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʤʘʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 19), ʚ ʢʦʪʦʨʫʶ 

ʩʚʦʜʠʪʩʷ ʢʘʢ ʧʝʨʚʠʯʥʘʷ, ʪʘʢ ʠ ʠʪʦʛʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʧʦ ʚʦʩʴʤʠ 

ʚʳʜʝʣʝʥʥʳʤ ʨʝʛʠʦʥʘʤ. ʂ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʩʚʝʜʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ: 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ, ʥʦʤʝʨ ʨʝʛʠʦʥʘ, ʥʦʤʝʨ ʢʣʘʩʩʘ, ʥʦʤʝʨ ʨʘʡʦʥʘ, 

ʧʣʦʱʘʜʴ. ʀʪʦʛʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʢʣʶʯʘʝʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʥʦʤʝʨ ʨʘʡʦʥʘ, ʠʪʦʛʦʚʫʶ ʧʣʦʱʘʜʴ. 

ʊʘʙʣʠʮʘ 19 ï ʉʪʨʫʢʪʫʨʘ ʪʝʤʘʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʊʠʧ ʠʥʬʦʨʤʘʮʠʠ ʅʘʟʚʘʥʠʝ ʧʦʣʷ ʊʠʧ ʜʘʥʥʳʭ ʆʧʠʩʘʥʠʝ 

ʇʝʨʚʠʯʥʘʷ 

(ʠʩʭʦʜʥʘʷ) 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʚʦʩʴʤʠ ʨʝʛʠʦʥʘʤ 

ID Double ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʚ ʨʝʛʠʦʥʝ ˉI 

Region_I Text (5) ʅʦʤʝʨ ʨʝʛʠʦʥʘ = I 

Class Double ʅʦʤʝʨ ʢʣʘʩʩʘ ʚ ʨʝʛʠʦʥʝ ˉI 

Rayon Double ʅʦʤʝʨ ʨʘʡʦʥʘ ʚ ʨʝʛʠʦʥʝ ˉI 

Square Double ʀʩʭʦʜʥʘʷ ʧʣʦʱʘʜʴ ʚ ʨʝʛʠʦʥʝ ˉI 

é 

ID Double 
ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʚ ʨʝʛʠʦʥʝ 

ˉVIII  

Region_VIII Double ʅʦʤʝʨ ʨʝʛʠʦʥʘ = VIII  

Class Double ʅʦʤʝʨ ʢʣʘʩʩʘ ʚ ʨʝʛʠʦʥʝ ˉVIII  

Rayon Double ʅʦʤʝʨ ʨʘʡʦʥʘ ʚ ʨʝʛʠʦʥʝ  

Square Double ʀʩʭʦʜʥʘʷ ʧʣʦʱʘʜʴ ʚ ʨʝʛʠʦʥʝ ˉVIII  

ʀʪʦʛʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʣʝ 

ʦʙʲʝʜʠʥʝʥʠʷ 

Itog_ID Double ʀʪʦʛʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

Itog_Rayon Double ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʥʦʤʝʨ ʨʘʡʦʥʘ 

Itog_Square Double ʀʪʦʛʦʚʘʷ ʧʣʦʱʘʜʴ 

ʇʦʜʦʙʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʤʘʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 

ʧʝʨʚʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʩʭʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʣʠʛʦʥʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ. ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʚʦʠʪʴ 
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ʧʦʣʠʛʦʥʫ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʪʦʛʦʚʦʛʦ ʨʘʡʦʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʚʧʘʜʝʥʠʷ 

ʥʦʤʝʨʦʚ ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʝʪ ʜʘʥʥʳʡ ʧʦʣʠʛʦʥ ʚ ʧʨʝʜʝʣʘʭ ʠʩʭʦʜʥʳʭ ʨʝʛʠʦʥʦʚ. 

ɺ ʩʣʫʯʘʝ ʥʝʩʦʚʧʘʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʧʣʦʱʘʜʝʡ 

ʠʩʭʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʘʩʪʴʶ ʢʦʪʦʨʳʭ ʙʳʣ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʦʣʠʛʦʥ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʥʦʤʝʨ ʨʘʡʦʥʘ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʩʭʦʜʥʦʤʫ ʦʙʲʝʢʪʫ, 

ʧʨʝʚʳʰʘʶʱʝʤʫ ʧʣʦʱʘʜʴ ʜʨʫʛʦʛʦ ʚ 1,5 ʨʘʟʘ. ʊʘʢ, ʚ ʤʝʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ 

ˉVI ʠ V̄II  ʚʳʷʚʣʝʥʦ 610 ʦʙʲʝʢʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ 369 ʦʙʲʝʢʪʦʚ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʨʘʡʦʥʘ. ɼʣʷ ʦʩʪʘʚʰʠʭʩʷ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʧʣʦʱʘʜʝʡ 

ʠʩʭʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦ ʠʪʦʛʘʤ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʚ 

ʦʙʣʘʩʪʠ ʧʝʨʝʢʨʳʪʠʷ ʨʝʛʠʦʥʦʚ ˉVI ʠ V̄II  (ʨʠʩʫʥʦʢ 21). 

 

ʈʠʩʫʥʦʢ 21 ï ʌʨʘʛʤʝʥʪ ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʨʝʛʠʦʥʳ ˉVI ʠ ˉVII 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ. 

ʉʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʚʦ ʚʩʝʭ ʟʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 20. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʩʚʦʝʥʠʷ ʥʦʤʝʨʘ ʨʘʡʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʪʦʛʦʚʳʡ ʥʦʤʝʨ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʥʘ ʵʪʘʧʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʥʦʤʝʨʘʤʠ ʨʘʡʦʥʦʚ. ɼʘʣʴʥʝʡʰʝʝ ʫʪʦʯʥʝʥʠʝ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʣʦʱʘʜʝʡ ʠʩʭʦʜʥʳʭ 
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ʦʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʚʦʠʪʴ ʠʪʦʛʦʚʳʡ ʥʦʤʝʨ ʨʘʡʦʥʘ ʚ ʩʨʝʜʥʝʤ ʜʣʷ 95% 

ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʡ. ɼʣʷ ʦʩʪʘʣʴʥʳʭ 5% ʥʦʤʝʨ ʨʘʡʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

ʊʘʙʣʠʮʘ 20 ï ʉʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʟʦʥʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ 

ʅʦʤʝʨʘ 

ʨʝʛʠʦʥʦʚ 

ʇʣʦʱʘʜʴ 

ʟʦʥ 

ʧʝʨʝʩʝʯʝʥʠʷ, 

ʢʤ
2
 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ 

ɺʩʝʛʦ 

ʉ 

ʦʜʠʥʘʢʦʚʳʤ 

ʥʦʤʝʨʦʤ 

ʨʘʡʦʥʘ 

ʋʯʪʝʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ 

ʧʣʦʱʘʜʝʡ 

ʋʯʪʝʥʥʳʝ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʨʝʞʠʤʝ 

I II   1 097 577 1667 664 (40%) 918 (55%) 85 (5%) 

II  III   1 569 515 3329 1589 (48%) 1614 (48%) 126 (4%) 

III  IV   988 672 912 493 (54%) 391 (43%) 28 (3%) 

III  V  737 244 813 422 (52%) 366 (45%) 25 (3%) 

III  IV  V 626 908 2130 1330 (62%) 469 (22%) 331 (16%) 

IV  V  480 899 410 277 (68%) 120 (29%) 13 (3%) 

IV  VI   304 465 260 190 (73%) 59 (23%) 11 (4%) 

IV  V VI  316 927 316 235 (75%) 61 (19%) 20 (6%) 

V VI   528 283 444 334 (75%) 67 (15%) 43 (10%) 

V VII   409 473 360 156 (43%) 180 (50%) 24 (7%) 

V VI  VII  145 552 319 80 (25%) 225 (71%) 14 (4%) 

VI  VII   523 742 610 369 (60%) 232 (38%) 9 (2%) 

VII  VIII   1 240 671 1467 724 (49%) 714 (49%) 29 (2%) 

ɿʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʦ ʠʭ ʥʦʤʝʨʫ ʨʘʡʦʥʘ. ɺ ʮʝʣʷʭ ʫʩʪʨʘʥʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʠʛʦʥʦʚ, ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʚ ʚʠʜʫ ʤʘʩʰʪʘʙʘ ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ 

ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʩʦʩʝʜʥʠʤ ʦʙʲʝʢʪʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʤʝʨʦʤ ʨʘʡʦʥʘ. ʅʘʧʨʠʤʝʨ, ʚ 

ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʥʝʙʦʣʴʰʦʛʦ ʧʦ ʧʣʦʱʘʜʠ ʧʦʣʠʛʦʥʘ ʚʥʫʪʨʠ ʜʨʫʛʦʛʦ, ʧʦʜʦʙʲʝʢʪ 

ʫʩʪʨʘʥʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʩʚʘʠʚʘʥʠʷ ʝʤʫ ʥʦʤʝʨʘ ʨʘʡʦʥʘ ʙʦʣʴʰʝʛʦ ʦʙʲʝʢʪʘ. 

ʀʪʦʛʦʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 
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4.2.4 ʉʦʟʜʘʥʠʝ ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʪʦʛʦʚʦʡ ʢʘʨʪʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʝ ʚʳʙʦʨ ʠ 

ʧʦʩʪʨʦʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʫ ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪʳ. 

ɺʳʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʝʢʮʠʠ, ʬʦʨʤʘʪʘ, ʤʘʩʰʪʘʙʘ ʠ ʢʦʤʧʦʥʦʚʢʠ ʢʘʨʪʳ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʚʥʦʧʨʦʤʝʞʫʪʦʯʥʫʶ ʢʦʥʠʯʝʩʢʫʶ ʧʨʦʝʢʮʠʶ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʫʶ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʘʨʘʤʝʪʨʳ ʧʨʦʝʢʮʠʠ: 

ʩʪʘʥʜʘʨʪʥʳʝ ʧʘʨʘʣʣʝʣʠ 46,4Á ʠ 71,8Á ʩ.ʰ.; ʦʩʝʚʦʡ ʤʝʨʠʜʠʘʥ ï 100Á ʚ.ʜ., ʵʣʣʠʧʩʦʠʜ 

ʂʨʘʩʦʚʩʢʦʛʦ (Pulkovo_1942). ʐʘʛ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʢʠ ï 12Á Ĭ 8Á. 

ʂʦʤʧʦʥʦʚʢʘ ʚʢʣʶʯʘʝʪ ʦʩʥʦʚʥʫʶ ʢʘʨʪʫ, ʢʘʨʪ-rʚʨʝʟʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʩʭʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʤʘʪʨʠʯʥʫʶ ʣʝʛʝʥʜʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ 

ʨʝʛʠʦʥʘ. 

ʆʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʨʘʟʨʝʞʝʥʥʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʧʥʳʤʠ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʩʥʦʚʥʳʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʛʨʘʥʠʮʘʤʠ. 

ʊʝʤʘʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʜʣʷ ʢʘʨʪ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ ʮʚʝʪʘʤʠ ʰʢʘʣ. 

ʀʪʦʛʦʚʘʷ ʢʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʨʠʣʦʞʝʥʠʝ ɻ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 22. ʌʦʨʤʘʪ 

ʢʘʨʪʳ ï ɸ3, ʤʘʩʰʪʘʙ ʢʘʨʪʳ ï 1:35 000 000. 

ʅʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʥʳʝ ʨʘʡʦʥʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʪʦʙʨʘʞʝʥʳ ʩʧʦʩʦʙʦʤ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ. ɺ ʤʘʪʨʠʯʥʦʡ ʣʝʛʝʥʜʝ ʧʨʠʚʦʜʷʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʛʨʘʥʠʮ ʜʝʚʷʪʠ ʢʣʘʩʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʴʤʠ ʨʝʛʠʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ. ɺ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʚʝʨʭʥʠʝ ʜʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʟʥʘʯʝʥʠʷʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʷ, ʥʠʞʥʠʝ ʜʠʘʧʘʟʦʥʳ ï ʟʥʘʯʝʥʠʷʤ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʦʣʷ. ʄʘʪʨʠʯʥʘʷ ʬʦʨʤʘ ʣʝʛʝʥʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ 
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ʧʨʠʤʝʨʘʤʠ ʝʝ ʧʨʠʤʝʥʝʥʠʷ (ʩʤ. ʨʠʩʫʥʢʠ 12, 13). ʎʚʝʪʦʤ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ 

ʤʘʪʨʠʮʳ ʧʦʢʘʟʳʚʘʝʪʩʷ ʦʪʥʝʩʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʣʘʩʩʘ ʢ ʚʳʜʝʣʝʥʥʦʤʫ ʨʘʡʦʥʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

ʂʘʨʪʘʤʠ-ʚʨʝʟʢʘʤʠ ʧʦʢʘʟʘʥʳ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʤʘʩʰʪʘʙ 1:100 000 000). ʀʩʧʦʣʴʟʫʝʪʩʷ ʬʦʥʦʚʘʷ ʦʢʨʘʩʢʘ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʣʠʥʠʡ, 

ʧʦʩʢʦʣʴʢʫ ʤʘʩʰʪʘʙ ʢʘʨʪ-ʚʨʝʟʦʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʚʠʟʫʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʙʝʟ 

ʧʨʦʚʝʜʝʥʠʷ ʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʠʦʥʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʤʘʩʰʪʘʙ 

1:80 000 000), ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʨʝʛʠʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʭ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʦʢʨʘʰʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʮʚʝʪʘʤʠ ʩʧʝʢʪʨʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʫʨʧʫʨʥʦʛʦ ʮʚʝʪʘ. ʇʦʜ ʢʘʨʪʦʡ-ʚʨʝʟʢʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʯʝʥʴ 

ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ ʧʨʝʜʝʣʳ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʢʘʨʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ: ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʩʪʨʦʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʤʦʱʥʦʩʪʠ, ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʦʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ [4]. ʊʘʢ, ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʘʥʦʤʘʣʠʡ ɹʫʛʝ ʜʥʝʚʥʦʤʫ ʨʝʣʴʝʬʫ ʚ ʤʦʣʦʜʳʭ 

ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʥʘ ʢʘʨʪʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʷʨʢʦ ʥʝ 

ʚʳʨʘʞʝʥ ʂʘʚʢʘʟʩʢʠʡ ʭʨʝʙʝʪ. ʕʪʦʤʫ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʧʦʨʦʜ ʥʝʙʦʣʴʰʦʡ ʧʣʦʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʢʨʫʧʥʝʡʰʠʭ 

ʘʥʪʠʢʣʠʥʦʨʥʳʭ ʩʪʨʫʢʪʫʨ [45]. 



 

 

1
1

1 

 

ʈʠʩʫʥʦʢ 22 ï ʂʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(ʠʟʦʙʨʘʞʝʥʠʝ ʫʤʝʥʴʰʝʥʦ ʚ 1,5 ʨʘʟʘ) 
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ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ 

ʨʘʡʦʥʦʚ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʩʭʦʜʩʪʚʘ ʩ ʧʦʣʦʞʝʥʠʝʤ ʦʩʥʦʚʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢ, ʛʨʘʥʠʮʳ 

ʨʘʡʦʥʘ ˉ1 ʧʦʚʪʦʨʷʶʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʶʞʥʝʝ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ɹʘʡʢʘʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ, ʯʴʠ ʢʦʥʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʳʜʝʣʝʥʥʦʤʫ ʨʘʡʦʥʫ ˉ2. ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ 

ʧʣʠʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʝʩʪʨʳʤ ʩʦʩʪʘʚʦʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʡʦʥʦʚ ˉ2 ʠ ˉ3, 

ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʢʘʢ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, 

ʪʘʢ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʄʝʞʜʫ ʦʪʤʝʯʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʡ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʷʩ 

ʨʘʡʦʥʘ ˉ4, ʦʪʨʘʞʘʶʱʠʡ ʧʦʣʦʞʝʥʠʝ ʋʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. ʅʘʣʠʯʠʝ 

ʦʙʲʝʢʪʦʚ ʨʘʡʦʥʘ ˉ4 ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʨʝʜʝʣʘʭ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʟʦʥʘʤʠ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ, ʥʘ ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [45], ʘ ʪʘʢʞʝ ʙʣʠʟʢʠʤ 

ʟʘʣʝʛʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʄʦʭʦʨʦʚʠʯʠʯʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʩʭʦʜʩʪʚʘ ʢʦʥʪʫʨʦʚ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

4.3 ʉʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ ʩʨʝʜʥʝ- ʠ 

ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ɺʳʷʚʣʝʥʥʳʝ ʨʘʡʦʥ rʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʦʩʥʦʚʥʦʛʦ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʩ ʫʯʝʪʦʤ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤ. ʊʘʢ, ʜʣʷ ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʦʩʥʦʚʥʳʤ ʩʝʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 2 ʤɻʘʣ. ʆʜʥʘʢʦ ʪʘʢʞʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʜʣʷ ʯʝʛʦ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʠʟʜʘʥʥʳʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʢʘʨʪʳ ɻʌʆ-200 (ʪʘʙʣʠʮʘ ɼ.1). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʢʘʨʪʳ ʢʦʤʧʣʝʢʪʘ ɻʌʆ-200 ʩʦʩʪʘʚʣʝʥʳ ʚ ʫʩʣʦʚʥʦʤ ʫʨʦʚʥʝ ʚ ʤʘʩʰʪʘʙʝ 

1:500 000, ʦʜʥʘʢʦ ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
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ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʜʣʷ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200 000. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ 

(ʪʘʙʣʠʮʘ ɼ.3), ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʩʪʦʚ (ʧʦʨʷʜʢʘ 75% ʠʟʜʘʥʥʳʭ ʣʠʩʪʦʚ) 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦʝ ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ 2 ʤɻʘʣ, ʦʜʥʘʢʦ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʣʠʩʪʦʚ ʩ ʩʝʯʝʥʠʝʤ ʚ 1 ʤɻʘʣ (5%), 4 ʤɻʘʣ (6%), 5 ʤɻʘʣ (7%) ʠ ʜʨ. ʇʨʠ 

ʵʪʦʤ ʪʦʣʴʢʦ ʜʣʷ 6% ʣʠʩʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʝʯʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʢʦʣʦʥʫʣʝʚʳʭ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʢʘʨʪʳ 

ʟʥʘʯʝʥʠʡ ʧʦʣʷ. 

ʇʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʤʦʨʬʦʣʦʛʠʠ ʚʳʷʚʣʝʥʥʳʭ ʨʘʡʦʥʦʚ. ʅʦʨʤʘʪʠʚʥʘʷ ʚʝʣʠʯʠʥʘ ʩʝʯʝʥʠʷ 2 ʤɻʘʣ 

ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʝʡ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ (ʨʘʡʦʥʳ ˉ1 ʠ ˉ3), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʤ ʦʙʣʘʩʪʷʤ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʘʙʦʠʥʪʝʥʩʠʚʥʳʭ ʧʦʣʝʡ 

(ʨʘʡʦʥ ˉ2) ʩʝʯʝʥʠʝ ʩʣʝʜʫʝʪ ʫʤʝʥʴʰʠʪʴ ʜʦ 1 ʤɻʘʣ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ 

ʤʠʥʠʤʘʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʈʘʡʦʥ ˉ4 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ, 

ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤ, ʧʦʵʪʦʤʫ ʚʳʩʦʪʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʜʦ 4 ʤɻʘʣ. 

ʉʝʯʝʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʤʘʩʰʪʘʙʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʠʩʭʦʜʷ ʠʟ 

ʧʨʘʢʪʠʢʠ ʩʦʟʜʘʥʠʷ ʢʘʨʪ. ʊʘʢ, ʜʣʷ ʢʘʨʪ 1:1 000 000 ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʝʯʝʥʠʝ 

2 ʤɻʘʣ, 4 ʤɻʘʣ, 5 ʤɻʘʣ ʠ 10 ʤɻʘʣ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʠʟʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʚʘʨʠʘʥʪʝ ʢʘʨʪ ɻʌʆ-1000 ʵʪʠ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʩʪʦʚ 

(ʪʘʙʣʠʮʘ ɼ.4). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʘʨʪ ɻʌʆ-1000 ʩʦʩʪʘʚʣʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ (çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭè, 

çʧʨʦʤʝʞʫʪʦʯʥʳʭè) ʚ ʚʠʜʫ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʢʘʨʪʘʭ ʫʩʣʦʚʥʳʤ ʟʥʘʢʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʛʨʘʥʠʮʳ ʩʤʝʥʳ ʤʘʩʰʪʘʙʘ. 

ɺ ʪʘʙʣʠʮʝ 21 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʜʣʷ ʢʘʨʪ 

ʤʘʩʰʪʘʙʦʚ 1:200 000 ʠ 1:1 000 000. ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʝʜʫʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʫʯʝʪʦʤ ʪʦʯʥʦʩʪʠ ʩʲʝʤʦʢ, ʧʦ ʢʦʪʦʨʳʤ ʩʦʟʜʘʥʘ ʢʘʨʪʘ, ʧʦʩʢʦʣʴʢʫ 

ʵʪʦʪ ʬʘʢʪʦʨ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʘ 1:1 000 000 ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʤʝʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʡʦʥʦʚ ˉ1 ʠ ˉ3 ʢʘʢ ʩʝʯʝʥʠʷ 5 ʤɻʘʣ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʨʘʪʥʦʩʪʠ 

ʩʝʯʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:500 000, ʪʘʢ ʠ ʩʝʯʝʥʠʷ 4 ʤɻʘʣ ʚ ʮʝʣʷʭ 

ʩʦʙʣʶʜʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʩʝʯʝʥʠʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʩ ʨʘʡʦʥʦʤ ˉ2. 

ʊʘʙʣʠʮʘ 21 ï ʇʨʝʜʣʘʛʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ ʢʘʨʪ ʤʘʩʰʪʘʙʦʚ 

1:200 000 ʠ 1:1 000 000 

ʅʦʤʝʨ 

ʨʘʡʦʥʘ 
ʈʘʡʦʥ 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʩʝʯʝʥʠʝ 

ʠʟʦʣʠʥʠʡ  

1:200 000 1:1 000 000 

1 ʉʣʘʙʦ ʘʥʦʤʘʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦʣʝ 2 ʤɻʘʣ 5 ʤɻʘʣ 

2 ʋʤʝʨʝʥʥʦʝ ʘʥʦʤʘʣʴʥʦʝ ʩʣʘʙʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʦʣʝ 1 ʤɻʘʣ 2 ʤɻʘʣ 

3 ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ ʧʦʚʳʰʝʥʥʦʡ ʘʥʦʤʘʣʴʥʦʩʪʠ 2 ʤɻʘʣ 5 ʤɻʘʣ 

4 ʉʠʣʴʥʦ ʘʥʦʤʘʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʣʝ 4 ʤɻʘʣ 10 ʤɻʘʣ 

ʋʯʝʪ ʩʲʝʤʦʯʥʦʛʦ ʬʘʢʪʦʨʘ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʟʘʜʘʯʘ ʚʦʩʩʦʟʜʘʥʠʷ 

ʜʝʪʘʣʴʥʦʛʦ ʧʦʣʷ ʥʘ ʦʩʥʦʚʝ ʤʝʥʝʝ ʜʝʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʦʡ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʝʥʠʝ ʢ ʢʘʨʪʘʤ ʠʟʫʯʝʥʥʦʩʪʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʣʠʯʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʚ ʮʝʣʷʭ ʩʦʙʣʶʜʝʥʠʷ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʪʦʙʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʥʘʙʣʶʜʝʥʠʷ ʩ ʚʳʩʦʢʦʪʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʡ 

ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʣʠʩʪʳ ʢʘʨʪ. 

4.4 ʌʦʨʤʘʣʠʟʘʮʠʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ 

4.4.1 ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠ ̫ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʂʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ. 

ʇʨʦʮʝʜʫʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʣʫʯʝʥʠʠ ʩʚʝʜʝʥʠʡ ʦ ʭʘʨʘʢʪʝʨʝ ʧʦʣʷ, ʧʨʝʦʙʣʘʜʘʶʱʝʤ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʣʷ ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 
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ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ ʛʨʘʥʠʮʳ ʠʥʪʝʨʝʩʫʶʱʝʡ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ 

ʛʨʘʥʠʮ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʨʘʥʠʮʳ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ, ʛʨʘʥʠʮʳ 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʮʳ ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʨʘʥʠʮ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʨʘʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʢʘʨʪʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʝʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. 

ʇʦʜ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ ʚ ʨʘʙʦʪʝ ɺ.ɸ. ʏʝʨʚʷʢʦʚʘ ʧʦʥʠʤʘʝʪʩʷ ʚ 

ʪʦʤ ʯʠʩʣʝ çʨʘʟʙʠʚʢʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʩʬʝʨʠʯʝʩʢʠʝ ʪʨʘʧʝʮʠʠ ʠʣʠ 

ʨʘʚʥʦʚʝʣʠʢʠʝ ʷʯʝʡʢʠ ʢʚʘʜʨʘʪʥʦʡ ʠʣʠ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳè [143]. ʊʘʢʘʷ ʬʦʨʤʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ, ʥʦ ʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʥʘʩʝʣʝʥʠʷ, ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʘ [15], ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ [148], ʪʝʧʣʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ [31] ʠ ʪ.ʜ. 

ʈʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʦ 

ʵʣʝʤʝʥʪʘʤ ʩʝʪʢʠ ʩʬʝʨʦʠʜʠʯʝʩʢʠʭ ʪʨʘʧʝʮʠʡ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤʝ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʢʘʨʪ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʡʦʥʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʷʯʝʡʢʠ ʩʝʪʢʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚ ʵʣʝʤʝʥʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʪʘʢʦʡ 

ʩʝʪʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʡʦʥʘ ʠ ʥʘ ʝʛʦ 

ʦʩʥʦʚʘʥʠʠ ʚʩʝʡ ʷʯʝʡʢʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʥʜʝʢʩ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʨʘʡʦʥʘ. 

ʅʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʧʣʦʱʘʜʝʡ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʚʥʫʪʨʠ ʷʯʝʡʢʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʜʚʘ 

ʚʘʨʠʘʥʪʘ: 

1) ʨʘʩʯʝʪ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʢʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʷʯʝʡʢʠ: 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʢ ʧʣʦʱʘʜʠ ʷʯʝʡʢʠ: 

K = Sn / Scell       (6) 
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ʛʜʝ K ï ʧʦʨʦʛ, 

Sn ï ʧʣʦʱʘʜʴ n-ʦʛʦ ʨʘʡʦʥʘ, 

Scell ï ʧʣʦʱʘʜʴ ʷʯʝʡʢʠ. 

ʀʥʜʝʢʩ ʨʘʡʦʥʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʝʣʠʯʠʥʘ ʧʦʨʦʛʘ ʦʢʘʞʝʪʩʷ ʙʦʣʝʝ 66% (ʪ.ʝ. ʠʤ 

ʟʘʥʷʪʦ ʙʦʣʝʝ 2/3 ʧʣʦʱʘʜʠ ʚʩʝʡ ʷʯʝʡʢʠ), ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʚʩʝʡ ʷʯʝʡʢʝ ʢʘʢ ʠʥʜʝʢʩ 

ʥʘʠʙʦʣʝʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʨʘʡʦʥʘ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʷʝʪ ʜʦʣʶ ʧʣʦʱʘʜʠ 

ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʚ ʧʣʦʱʘʜʠ ʚʩʝʡ ʷʯʝʡʢʠ. ʆʜʥʘʢʦ ʧʣʦʱʘʜʴ ʚʩʝʡ ʷʯʝʡʢʠ ʠʟʥʘʯʘʣʴʥʦ 

ʚʢʣʶʯʘʝʪ ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ, ʪ.ʢ. Scell = S1 + S2+ S3+ S4, ʧʦʵʪʦʤʫ ʪʘʢʦʡ 

ʨʘʩʯʝʪ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʨʘʡʦʥʘ. 

2) ʨʘʩʯʝʪ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʢ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʦʩʪʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ: 

ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʢ ʩʫʤʤʘʨʥʦʡ 

ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʦʡ ʦʩʪʘʣʴʥʳʤʠ ʨʘʡʦʥʘʤʠ: 

Rn = 

n

i

i

n

SS

S

-ä
=

4

1

      (7) 

ʛʜʝ R ï ʢʨʠʪʝʨʠʡ ʜʦʤʠʥʠʨʦʚʘʥʠʷ n-ʦʛʦ ʨʘʡʦʥʘ, 

Sn ï ʧʣʦʱʘʜʴ n-ʦʛʦ ʨʘʡʦʥʘ, 

Si ï ʧʣʦʱʘʜʠ ʨʘʡʦʥʦʚ. 

ʌʦʨʤʫʣʘ (7) ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʝʝ ʷʚʥʦʤ ʚʠʜʝ ʦʮʝʥʠʪʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʨʘʡʦʥʘ. 

ɺʝʣʠʯʠʥʘ ʢʨʠʪʝʨʠʷ R ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʦʣʫʯʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʩ 

ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʜʥʦʛʦ ʨʘʡʦʥʘ. ɼʣʷ ʝʝ ʧʦʠʩʢʘ ʥʘ ʪʝʩʪʦʚʦʤ 

ʨʝʛʠʦʥʝ ˉVI ʧʨʦʚʝʨʝʥʳ ʫʩʣʦʚʠʷ, ʢʦʛʜʘ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʧʨʝʚʳʰʘʝʪ 

ʩʫʤʤʘʨʥʫʶ ʧʣʦʱʘʜʴ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚ R = 1,5, R = 2 ʠ R = 2,5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʢʨʠʪʝʨʠʷ R ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʷʯʝʝʢ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʜʥʦʛʦ ʨʘʡʦʥʘ, ʦʧʠʩʳʚʘʝʤʘʷ 

ʫʨʘʚʥʝʥʠʝʤ y = -10,5x
2
 + 88,5x + 15. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʦʩʪʘʚʘ ʠʟʤʝʥʷʶʱʠʭʩʷ 

ʷʯʝʝʢ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠʥʜʝʢʩʘ (ʪʘʙʣʠʮʘ 22) ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʩʥʫʣʠʩʴ ʷʯʝʝʢ ʩ ʠʥʜʝʢʩʦʤ ç1-2è, ʛʜʝ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʜʚʘ ʨʘʡʦʥʘ, ʠʟ ʢʦʪʦʨʳʭ ʨʘʡʦʥ ˉ1 ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʧʨʝʦʙʣʘʜʘʥʠʝ, ʯʝʤ ˉ2. ʊʘʢ, ʧʨʠ 

ʧʝʨʝʭʦʜʝ ȹ2,5ï1,5 (ʦʪ R = 2,5 ʢ R = 1,5) 61% ʷʯʝʝʢ ʠʟʤʝʥʠʣʠ ʩʚʦʡ ʠʩʭʦʜʥʳʡ ʠʥʜʝʢʩ. 

ʊʘʙʣʠʮʘ 22 ï ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʯʝʝʢ ʧʦ ʠʥʜʝʢʩʘʤ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ R 

ɿʥʘʯʝʥʠʷ R ʠ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʝʨʝʭʦʜʦʤ ȹ 

ʂʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʧʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʠʥʜʝʢʩʘʤ 

1 2 3 4 1-2 1-3 2-1 2-3 2-4 3-2 3-4 4-2 4-3 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

R = 2,5 205 201 156 30 46 5 42 27 1 23 32 2 8 

R = 2 212 211 172 33 39 5 38 20 1 17 23 1 6 

ȹ2,5ï2, ʚ % +3 +5 +10 +10 -15 0 -10 -26 0 -26 -28 -50 -25 

              

R = 1,5 233 232 185 35 18 5 26 12 1 11 15 1 4 

ȹ2ï1,5, ʚ % +10 +10 +8 +6 -54 0 -32 -40 0 -35 -35 0 -33 

              

ȹ2,5ï1,5, ʚ % +14 +15 +19 +17 -61 0 -38 -56 0 -52 -53 -50 -50 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʝʨʝʭʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ, ʠʟʤʝʥʠʚʰʠʭ ʩʚʦʠ ʠʥʜʝʢʩʳ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʭ ʥʘ ʦʜʥʦʟʥʘʯʥʳʝ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʝʭʦʜʫ ʦʪ R = 2 ʢ R = 1,5. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ R = 1,5 ʧʨʦʠʩʭʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʮʝʥʪ ʯʠʩʣʘ ʷʯʝʝʢ ʩ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʠʥʜʝʢʩʦʤ. 

ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ R ʚʳʙʨʘʥʦ R = 1,5. 

ʂʨʠʪʝʨʠʡ ʜʦʤʠʥʠʨʦʚʘʥʠʷ R ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʪʦʛʦʚʦʛʦ 

ʠʥʜʝʢʩʘ ʷʯʝʡʢʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ. ʈʘʩʯʝʪʳ ʢʨʠʪʝʨʠʷ R ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʨʘʡʦʥʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʤʘʩʩʠʚ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʧʨʝʦʙʣʘʜʘʥʠʷ R ʢʘʞʜʦʛʦ ʠʟ 

ʯʝʪʳʨʝʭ ʨʘʡʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʷʯʝʡʢʠ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʚʳʯʠʩʣʷʝʪʩʷ 

ʠʪʦʛʦʚʳʡ ʠʥʜʝʢʩ ʷʯʝʡʢʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ R1 Ó 1,5, ʪʦ ʷʯʝʡʢʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʠʥʜʝʢʩ ç1è, ʪ.ʝ. ʚ ʝʝ ʧʨʝʜʝʣʘʭ ʜʦʤʠʥʠʨʫʶʱʠʤ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥ ˉ1. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʜʣʷ ʷʯʝʡʢʠ ʢʨʠʪʝʨʠʡ ʜʦʤʠʥʠʨʦʚʘʥʠʷ R ʢʘʞʜʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʨʘʡʦʥʦʚ 

ʤʝʥʴʰʝ 1,5, ʠʪʦʛʦʚʳʡ ʠʥʜʝʢʩ ʷʯʝʡʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʥʦʤʝʨʦʚ 

ʜʚʫʭ ʩʦʚʤʝʩʪʥʦ ʥʘʠʙʦʣʝʝ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʨʘʡʦʥʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʩʝʪʢʠ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚ ʚʠʜʝ ʩʬʝʨʦʠʜʠʯʝʩʢʠʭ ʪʨʘʧʝʮʠʡ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʤʝʨ 

ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʨʘʡʦʥʘ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɸʣʛʦʨʠʪʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʘʣʠʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚʳʙʦʨ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ 

ʣʠʩʪʘʤ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ï ʩʭʝʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ɼʘʣʝʝ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʣʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200 000 

ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ ʨʘʩʩʤʦʪʨʠʤ ʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

4.4.2 ʇʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ 

ɺ ʮʝʣʷʭ ʬʦʨʤʘʣʠʟʘʮʠʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʭʝʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ çʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʩʝʪʢʠ ʠʟ 

ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʤʘʩʰʪʘʙʘ 1:200 000 ï ʦʩʥʦʚʥʦʛʦ ʢʘʢ ʧʨʠ ʧʦʣʝʚʳʭ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʭʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠè [92]. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ArcGIS 10.2 ʧʦ ʨʘʙʦʪʝ ʢʘʢ ʩ ʚʝʢʪʦʨʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʪʘʢ ʠ ʩ ʪʘʙʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʪʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʩʝʪʢʠ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʤʘʩʰʪʘʙʘ 1:200 000. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʩʦ ʩʣʦʝʤ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ 

çPivot Tableè. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʟʜʘʥʠʝ ʠʪʦʛʦʚʦʛʦ ʩʣʦʷ ʩ ʨʘʡʦʥʘʤʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʆʧʠʩʘʥʠʝ ʚʝʢʪʦʨʥʳʭ ʩʣʦʝʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ [150], ʫʯʘʩʪʚʫʶʱʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 23. 
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ʊʘʙʣʠʮʘ 23 ï ʆʧʠʩʘʥʠʝ ʚʝʢʪʦʨʥʳʭ ʩʣʦʝʚ, ʪʘʙʣʠʮ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ 

ʅʘʟʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ɺʝʢʪʦʨʥʳʝ ʩʣʦʠ ʠ ʪʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ 

GRAV.shp ɺʝʢʪʦʨʥʳʡ ʩʣʦʡ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

Topo_2km_rus.shp ɺʝʢʪʦʨʥʳʡ ʩʣʦʡ ʩ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤʠ ʣʠʩʪʘʤʠ ʤʘʩʰʪʘʙʘ 1:200 000 

Topo_2km_Tabulate 

Intersect1 

ʊʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʝʩʝʯʝʥʠʠ ʠʩʭʦʜʥʳʭ 

ʩʣʦʝʚ 

Topo_2km_Tabulate 

Intersect2 

ʊʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʝʨʝʩʝʯʝʥʠʠ ʠʩʭʦʜʥʳʭ ʩʣʦʝʚ 

GRAV_grid.shp 
ʀʪʦʛʦʚʳʡ ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ ʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʣʠʩʪʘ ʤʘʩʰʪʘʙʘ 1:200 000 

ʀʥʩʪʨʫʤʝʥʪʳ ʛʝʦʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ArcGIS 10.2 

Tabulate Intersection 

ʀʥʩʪʨʫʤʝʥʪ, ʚʳʯʠʩʣʷʶʱʠʡ ʧʝʨʝʩʝʯʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʦʟʜʘʶʱʠʡ ʢʨʦʩʩ-ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʣʦʱʘʜʠ, ʜʣʠʥʳ ʠʣʠ ʯʠʩʣʦ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. 

Pivot Table 

ʀʥʩʪʨʫʤʝʥʪ, ʩʦʟʜʘʶʱʠʡ ʪʘʙʣʠʮʫ ʠʟ ʚʭʦʜʥʦʡ ʪʘʙʣʠʮʳ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʟʘʧʠʩʝʡ ʠ ʩʞʘʪʠʷ ʦʪʥʦʰʝʥʠʡ çʦʜʠʥ-ʢʦ-

ʤʥʦʛʠʤè 

Join Field 
ʀʥʩʪʨʫʤʝʥʪ, ʩʦʝʜʠʥʷʶʱʠʡ ʪʘʙʣʠʮʳ ʩ ʜʨʫʛʦʡ ʪʘʙʣʠʮʝʡ ʥʘ ʦʩʥʦʚʝ 

ʦʙʱʝʛʦ ʧʦʣʷ ʘʪʨʠʙʫʪʦʚ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ModelBuilder, ʧʦʟʚʦʣʷʶʱʝʝ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʦʘʥʘʣʠʟʘ ʚ ʝʜʠʥʫʶ ʙʣʦʢ-ʩʭʝʤʫ [95]. ʄʦʜʝʣʴ 

ʛʝʦʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 23. 

 

ʈʠʩʫʥʦʢ 23 ï ʄʦʜʝʣʴ ʛʝʦʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʫʝʪʩʷ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʢʨʠʪʝʨʠʷ ʜʦʤʠʥʠʨʦʚʘʥʠʷ R. ʇʦ ʠʪʦʛʘʤ ʨʘʩʯʝʪʦʚ ʚ ʘʪʨʠʙʫʪʠʚʥʫʶ ʙʘʟʫ 
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ʜʘʥʥʳʭ ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʷ ʚʥʦʩʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʪʦʛʦʚʦʤ ʠʥʜʝʢʩʝ, ʘ ʪʘʢʞʝ 

ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʚʥʫʪʨʠ ʷʯʝʡʢʠ; 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʨʘʡʦʥʦʚ; ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʥʘ ʢʘʨʪʘʭ ɻʌʆ-200; 

ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʩʝʯʝʥʠʝ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʪʦʛʦʚʦʛʦ 

ʠʥʜʝʢʩʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦʣʫʯʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʰʠʬʨʦʚʢʦʡ 

ʠʥʜʝʢʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 24. 

ʊʘʙʣʠʮʘ 24 ï ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʟʦʣʠʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʠʪʦʛʦʚʦʛʦ ʠʥʜʝʢʩʘ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʀʥʜʝʢʩ ʉʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʥʘ ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʘ 1:200 000 

1 2 ʤɻʘʣ 

2 1 ʤɻʘʣ 

3 2 ʤɻʘʣ 

4 4 ʤɻʘʣ 

12 2 ʤɻʘʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ ʯʝʨʝʟ 1 ʤɻʘʣ 

13 2 ʤɻʘʣ 

14 2 ʤɻʘʣ, ʨʘʟʨʝʞʝʥʠʝ ʜʦ 4 ʤɻʘʣ 

21 1 ʤɻʘʣ, ʨʘʟʨʝʞʝʥʠʝ ʜʦ 2 ʤɻʘʣ 

23 1 ʤɻʘʣ, ʨʘʟʨʝʞʝʥʠʝ ʜʦ 2 ʤɻʘʣ 

24 1 ʤɻʘʣ, ʨʘʟʨʝʞʝʥʠʝ ʜʦ 4 ʤɻʘʣ 

31 2 ʤɻʘʣ 

32 2 ʤɻʘʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ ʯʝʨʝʟ 1 ʤɻʘʣ 

34 2 ʤɻʘʣ, ʨʘʟʨʝʞʝʥʠʝ ʜʦ 4 ʤɻʘʣ 

41 4 ʤɻʘʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ ʯʝʨʝʟ 2 ʤɻʘʣ 

42 4 ʤɻʘʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ ʯʝʨʝʟ 1 ʤɻʘʣ 

43 4 ʤɻʘʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ ʯʝʨʝʟ 2 ʤɻʘʣ 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʭʝʤʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʨʠ 

ʧʦʤʦʱʠ ʮʚʝʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʧʦ ʠʪʦʛʦʚʦʤʫ ʠʥʜʝʢʩʫ. 

ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʚʝʪʘʤ, ʧʨʠʥʷʪʳʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʡʦʥʦʚ ʥʘ 

ʢʘʨʪʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʅʝʦʜʥʦʟʥʘʯʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʛʦ 

ʠʟ ʢʣʘʩʩʦʚ (ʤʝʥʝʝ 70% ʦʪ ʧʣʦʱʘʜʠ ʣʠʩʪʘ) ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʩʭʝʤʝ ʷʯʝʡʢʦʡ ʩʦ 

ʰʪʨʠʭʦʚʦʡ ʟʘʣʠʚʢʦʡ, ʛʜʝ ʮʚʝʪ ʬʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʤʠʥʠʨʫʶʱʝʤʫ ʨʘʡʦʥʫ, ʮʚʝʪ 

ʰʪʨʠʭʦʚʢʠ ï ʚʪʦʨʦʤʫ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʨʘʡʦʥʫ. 
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ʇʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩ ʩʝʪʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʤʘʩʰʪʘʙʘ 1:200 000 ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 24, ʘ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʣʠʩʪʦʚ ʜʨʫʛʦʛʦ ʤʘʩʰʪʘʙʘ, ʥʘʧʨʠʤʝʨ 1:1 000 000 (ʨʠʩʫʥʦʢ 24, ʙ). 

ʘ)  

 

ʙ)  

ʈʠʩʫʥʦʢ 24 ï ʉʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʷʯʝʡʢʘʤ ʩʝʪʢʠ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʦʚ ʢʘʨʪ: 

ʘ) ʤʘʩʰʪʘʙʘ 1:200 000, ʙ) ʤʘʩʰʪʘʙʘ 1:1 000 000 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʪʦʛʦʚʦʛʦ ʠʥʜʝʢʩʘ ʷʯʝʝʢ ʩʝʪʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ ʜʣʷ ʠʟʜʘʥʥʳʭ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʢʘʨʪ ɻʌʆ-200. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣʠʮʘ 25) 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 75% ʣʠʩʪʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ 

ʦʩʥʦʚʥʦʛʦ ʩʝʯʝʥʠʷ, ʘ ʜʣʷ 25% ʣʠʩʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʩʝʯʝʥʠʝ. ʊʝʤ ʩʘʤʳʤ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʠ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ 

ʣʠʩʪ ʠʟʜʘʥʥʳʭ ʢʘʨʪ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʝʯʝʥʠʷ (ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ ɼ.3 ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʠʟʜʘʥʥʳʭ ʢʘʨʪ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 84% 

ʠ 6%). ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʚʘʣ ʩʝʯʝʥʠʷ ʯʝʨʝʟ 1 ʤɻʘʣ ï ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

29% ʣʠʩʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʳ ʩ ʦʩʥʦʚʥʳʤ ʩʝʯʝʥʠʝʤ 1 ʤɻʘʣ. ʂʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʦʚ ʩ ʦʩʥʦʚʥʳʤ ʩʝʯʝʥʠʝʤ 4 ʤɻʘʣ ʫʤʝʥʴʰʠʣʦʩʴ ʜʦ 4%, ʦʜʥʘʢʦ ʝʱʝ ʜʣʷ 5% 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʟʦʣʠʥʠʡ. 

ʊʘʙʣʠʮʘ 25 ï ʈʝʟʫʣʴʪʘʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ 

ʩʝʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ ʜʣʷ ʠʟʜʘʥʥʳʭ ʢʘʨʪ ɻʌʆ-200 

ʉʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ, ʤɻʘʣ 
ʂʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ 

ʆʩʥʦʚʥʦʝ ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ 

1  58 

1 2 21 

1 4 5 

2  85 

2 1 15 

2 4 1 

4  7 

4 1 5 

4 2 4 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʢʘʨʪ ɻʌʆ-1000 ʙʳʣʦ ʟʘʪʨʫʜʥʝʥʦ ʪʝʤ, 

ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ɹʘʟʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ [14] ʢʘʨʪʳ 

ʩʦʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʨʷʜʘʤ O, P, Q, R, S), ʯʪʦ ʩʥʠʞʘʝʪ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ 
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ʚʳʙʦʨʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʜʣʷ 35% ʣʠʩʪʦʚ; ʜʣʷ ʝʱʝ 35% ʣʠʩʪʦʚ ʚʳʷʚʣʝʥʦ ʩʦʚʧʘʜʝʥʠʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʦʜʥʦʛʦ ʠʟ ʩʝʯʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʥʘ ʢʘʨʪʝ (ʪʘʙʣʠʮʘ ɼ.2). 

ʅʝʩʦʚʧʘʜʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʩʝʯʝʥʠʷ ʥʘ ɻʌʆ-1000 ʦʙʥʘʨʫʞʝʥʦ 

ʪʦʣʴʢʦ ʥʘ 30% ʣʠʩʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʝʪʘʣʴʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʫʞʠʣ ʘʥʘʣʠʟ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ 

ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3. ʉʨʝʜʠ ʥʠʭ ʚʳʷʚʣʝʥʦ ʪʨʠ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʘ, ʥʘ ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʢʘʨʪʳ ɻʌʆ-1000, ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʦʝ ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ï ʵʪʦ 

ʣʠʩʪʳ M-53, O-53, Q-52. ʊʘʢ, ʜʣʷ ʢʘʨʪ ʢʦʤʧʣʝʢʪʘ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʯʝʥʠʝ 5, 4 ʠ 25 ʤɻʘʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʝʪ 

ʜʝʪʘʣʴʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳʭ ʣʠʩʪʦʚ ɻʌʆ-1000. ɼʘʥʥʳʡ ʬʘʢʪ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʥʦʝ 

ʧʦʣʥʦʝ ʠ ʯʘʩʪʠʯʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʵʪʠʤ ʣʠʩʪʘʤ, ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʜʝʪʘʣʠʟʘʮʠʠ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ʥʘ ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʘ 1:1 000 000. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʜʣʷ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɺ ʩʣʝʜʫʶʱʝʤ 

ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʦʚʝʨʢʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

4.5 ɺʝʨʠʬʠʢʘʮʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʢʘʨʪ 

ʦʧʝʨʝʞʘʶʱʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʘʩʰʪʘʙʘ 1:200 000 

ɺ ʮʝʣʷʭ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥ rʬʨʘʛʤʝʥʪ rʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʩʝʯʝʥʠʝʤ 

ʩ ʮʝʣʴʶ ʠʭ ʩʨʘʚʥʝʥʠ ̫ʩ ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ ɻʌʆ-200 ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ˉVI. ʇʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 01.07.2016 ʚʩʝʛʦ ʦʧʫʙʣʠʢʦʚʘʥʦ 402 ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʣʠʩʪʘ ɻʂ-

200/2, ʠʟ ʢʦʪʦʨʳʭ 195 ï ʵʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ, 206 ï ʘʥʘʣʦʛʦʚʦʝ ʠʟʜʘʥʠʝ, 1 ï 

ʘʚʪʦʨʩʢʠʡ ʚʘʨʠʘʥʪ [74]. ʅʘ ʨʝʛʠʦʥ ˉVI ʠʤʝʝʪʩʷ 32 ʵʣʝʢʪʨʦʥʥʳʭ ʠ 43 ʘʥʘʣʦʛʦʚʳʭ 
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ʣʠʩʪʦʚ ʢʘʨʪ (ʦʢʦʣʦ 20% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʟʜʘʥʥʳʭ ʣʠʩʪʦʚ), ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦʡ ʚʳʙʦʨʢʦʡ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʚʦʩʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦ ʠʟʦʣʠʥʠʷʤ, ʠʤʝʶʱʠʤʩʷ ʚ ʢʦʤʧʣʝʢʪʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʠʟʜʘʥʠʷ ʢʘʨʪ ɻʌʆ-200 (ʫʩʣʦʚʥʳʡ ʫʨʦʚʝʥʴ) ʚ ʬʦʨʤʘʪʝ .shp [142]. ʀʩʭʦʜʥʦʝ ʧʦʣʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʫʣʷ ArcToolbox çTopo to Rasterè ʚ ArcGIS 10.2, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʨʝʛʫʣʷʨʥʫʶ ʤʘʪʨʠʯʥʫʶ ʤʦʜʝʣʴ ʩ ʦʧʪʠʤʘʣʴʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʷʯʝʡʢʠ ʤʘʪʨʠʮʳ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʧʦʣʷ ʠ 

ʝʛʦ ʩʪʨʫʢʪʫʨʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʚʦʩʩʦʟʜʘʥʥʦʡ 

ʤʦʜʝʣʠ ʠʟʦʣʠʥʠʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʦʨʠʛʠʥʘʣʘ ɻʌʆ-200, ʧʦʩʢʦʣʴʢʫ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʠʟʦʣʠʥʠʡ ʠ ʧʦʢʘʟʘʪʴ ʠʭ ʥʘ ʬʨʘʛʤʝʥʪʘʭ ʠʟʜʘʪʝʣʴʩʢʠʭ ʦʨʠʛʠʥʘʣʦʚ 

ʣʠʩʪʦʚ ɻʌʆ-200. 

ʇʦ ʩʦʯʝʪʘʥʠʶ ʦʩʥʦʚʥʳʭ ʘʪʨʠʙʫʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʩʝʯʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ: ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʨʘʡʦʥʦʚ ʠ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʩʝʯʝʥʠʝʤ ʠ ʧʨʠʥʷʪʳʤ ʥʘ ʠʟʜʘʥʥʳʭ ʢʘʨʪʘʭ ɻʌʆ-200. 

ʇʝʨʚʳʡ ʬʘʢʪʦʨ ʚʣʠʷʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ. 

ɺʪʦʨʦʡ ʬʘʢʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʝʜʣʘʛʘʝʤʳʤ ʩʝʯʝʥʠʝʤ ʠ 

ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʢʘʨʪʘʭ ɻʌʆ-200 [89]. ɼʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʠ ʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ 

ʩʝʯʝʥʠʝʤ ʥʘ ɻʌʆ-200 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʩʝʯʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʥʘ ɻʌʆ-200, 

ʙʝʟ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʚʳʷʚʠʣʦʩʴ ʚ 56% 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʣʠʩʪʳ ʦʭʚʘʪʳʚʘʶʪ ʨʘʡʦʥʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʩʝʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ɻʌʆ-200, ʘ ʠʤʝʥʥʦ 

2 ʤɻʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʫʤʝʨʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʧʦʣʷ (ʨʘʡʦʥ ˉ1) ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ ʚ 2 ʤɻʘʣ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʠ ʥʝʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ 

ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ 

ʅʝʩʦʚʧʘʜʝʥʠʝ ʩʝʯʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʥʘ ɻʌʆ-200, ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʳʷʚʣʝʥʦ ʚ 31% ʩʣʫʯʘʝʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʪʥʦʩʠʪʩʷ ʢ ʣʠʩʪʘʤ, ʚ 

ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʝʪ ʨʘʡʦʥ ˉ2, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 

ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʝʯʝʥʠʝ 1 ʤɻʘʣ. ʅʘ ʨʠʩʫʥʢʝ 25 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʫʤʝʥʴʰʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʘʨʪʳ ʣʠʩʪʘ M-50-III  ʩ ʠʩʭʦʜʥʳʤ ʩʝʯʝʥʠʝʤ ʚ 4 ʤɻʘʣ 

(ʨʠʩʫʥʦʢ 25, ʘ) ʠ ʧʨʠʥʠʤʘʝʤʳʤ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʩʝʯʝʥʠʝʤ ʚ 2 ʤɻʘʣ 

(ʨʠʩʫʥʦʢ 25, ʙ). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ, ʥʘ ʢʘʨʪʝ ʚʦʟʤʦʞʥʦ ʦʪʦʙʨʘʞʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. 

   

ʘ)      ʙ) 

ʈʠʩʫʥʦʢ 25 ï ʌʨʘʛʤʝʥʪʳ ʣʠʩʪʘ M-50-II I: ʘ) ʩ ʠʩʭʦʜʥʳʤ ʩʝʯʝʥʠʝʤ 4 ʤɻʘʣ, 

ʙ) ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʩʝʯʝʥʠʝʤ 2 ʤɻʘʣ 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʚʫʭ ʨʘʡʦʥʦʚ ʠ ʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ 

ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʨʘʡʦʥʦʚ ˉ1 ʠ ˉ3, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʠʭ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʩʝʯʝʥʠʷ, 

ʩʭʦʜʥʳʝ ʩ ʧʨʠʤʝʥʷʶʱʠʤʩʷ ʥʘ ɻʌʆ-200 ʚ 2 ʤɻʘʣ. ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʩʦʯʝʪʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ˉVI ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 
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ʚʦʩʴʤʠ ʣʠʩʪʘʭ, ʦʜʥʘʢʦ ʵʪʠ ʣʠʩʪʳ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢ ʚ ʵʣʝʢʪʨʦʥʥʦʤ, ʪʘʢ ʠ ʚ 

ʘʥʘʣʦʛʦʚʦʤ ʚʠʜʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʥʘʣʠʟ ʧʨʠʤʝʨʦʚ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʚʫʭ ʨʘʡʦʥʦʚ ʠ ʥʝʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ 

ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʚʫʭ ʨʘʡʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʣʠʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʚ 13% ʚʩʝʭ 

ʣʠʩʪʦʚ ʨʝʛʠʦʥʘ ˉVI. ɼʣʷ ʵʪʠʭ ʩʣʫʯʘʝʚ ʦʩʥʦʚʥʳʤ ʩʝʯʝʥʠʝʤ ʠʟʦʣʠʥʠʡ 

ʧʨʠʥʠʤʘʝʪʩʷ ʪʦ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʜʦʤʠʥʠʨʫʶʱʝʤʫ ʨʘʡʦʥʫ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʚʪʦʨʦʛʦ ʧʦ ʩʪʝʧʝʥʠ ʧʨʝʦʙʣʘʜʘʥʠʷ ʨʘʡʦʥʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʣʠʙʦ ʨʘʟʨʝʞʝʥʠʝ, ʣʠʙʦ ʩʛʫʱʝʥʠʝ ʠʟʦʣʠʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʨʘʡʦʥʘ. 

ʅʘ ʨʠʩʫʥʢʝ 26 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʣʠʩʪʘ M-53-XVI, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʥʦʚʥʦʝ ʩʝʯʝʥʠʝ ʚ 2 ʤɻʘʣ ʠ ʩʛʫʱʝʥʠʝ ʠʟʦʣʠʥʠʡ 

ʜʦ 1 ʤɻʘʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʥʠʷ ʨʘʡʦʥʘ ˉ2. ʀʩʭʦʜʥʘʷ ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʩ 

ʩʝʯʝʥʠʝʤ 4 ʤɻʘʣ. ʉʨʘʚʥʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʙʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʪʝʢʫʱʝʝ ʩʝʯʝʥʠʝ 

ʠʟʦʣʠʥʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʢʘʨʪʝ ʭʘʨʘʢʪʝʨ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʦʣʷ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʣʠʩʪʘ. 

  

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 26 ï ʌʨʘʛʤʝʥʪʳ ʣʠʩʪʘ M-53-XVI : ʘ) ʩ ʠʩʭʦʜʥʳʤ ʩʝʯʝʥʠʝʤ 4 ʤɻʘʣ, 

ʙ) ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʩʝʯʝʥʠʝʤ 2 ʤɻʘʣ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʟʦʣʠʥʠʷʤʠ (1 ʤɻʘʣ) 
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ʇʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ 

ʫʣʫʯʰʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʣʷ, ʝʩʣʠ ʫʯʘʩʪʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʚʫʭ ʪʠʧʦʚ ʧʦʣʝʡ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʦ ʠʪʦʛʘʤ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʧʨʝʜʣʘʛʘʝʤʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ 

ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʠ ʫʩʣʦʚʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʟʦʣʠʥʠʡ, ʘ 

ʠʤʝʥʥʦ ʠʭ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʚʜʦʣʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ 

ʥʘ ʧʨʠʤʝʨʝ ʣʠʩʪʘ N-53-XXXIV ( ʨʠʩʫʥʦʢ 27, ʘ), ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʣʘʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʠʥʝʡʥʦ-ʚʳʪʷʥʫʪʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʣʦʩʦʚʳʭ ʘʥʦʤʘʣʠʡ. 

ʉʦʛʣʘʩʥʦ ʩʭʝʤʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʘ ʨʘʡʦʥʘ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʨʘʟʥʳʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ: ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ï 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʨʘʡʦʥ ˉ2 ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʩʝʯʝʥʠʝʤ 1 ʤɻʘʣ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ï ʨʘʡʦʥ ˉ3 ʩ ʩʝʯʝʥʠʝʤ 2 ʤɻʘʣ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʦʟʥʠʢʘʝʪ 

ʠʩʢʘʞʝʥʠʝ ʠʩʪʠʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʘʩʳʱʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʬʨʘʛʤʝʥʪʘ ʢʘʨʪʳ (ʨʠʩʫʥʦʢ 27, ʙ), ʧʦʵʪʦʤʫ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ ʧʨʦʚʦʜʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʦ. 

  

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 27 ï ʋʤʝʥʴʰʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʣʠʩʪʘ N-53-XXXIV : ʘ) ʩ ʠʩʭʦʜʥʳʤ 

ʩʝʯʝʥʠʝʤ 2 ʤɻʘʣ; ʙ) ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʟʦʣʠʥʠʷʤʠ ʯʝʨʝʟ 1 ʤɻʘʣ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʦʙʥʳʭ ʦʙʣʘʩʪʝʡ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʘʥʘʣʠʟʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʠʥʫ  ʁ

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʥʝ ʫʯʠʪʳʚʘʚʰʫʶʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʢʘʢ ʧʦ ʢʘʨʪʘʤ ʛʨʘʜʠʝʥʪʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 
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ʧʦʣʷ, ʪʘʢ ʠ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʢʘʨʪʘʤ, ʦʪʨʘʞʘʶʱʠʤ ʦʩʥʦʚʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ 

ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʳʡ ʣʠʩʪ ʧʦʧʘʜʘʝʪ ʚ ʣʠʥʝʡʥʫʶ 

ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʫʶ ʟʦʥʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʛʠʦʥʘʣʴʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʨʘʟʣʦʤʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. ʇʦʵʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʣʠʩʪʦʚ, 

ʯʴʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʦʙʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʨʝʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʧʦʣʷ. ɺ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʝ 26 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦ ʢʘʞʜʦʤʫ ʠʟ 32 

ʠʟʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʣʠʩʪʦʚ ɻʌʆ-200 ʚ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ˉVI. 

ʊʘʙʣʠʮʘ 26 ï ɸʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʚʳʜʝʣʝʥʥʳʤ ʨʘʡʦʥʘʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ ʣʠʩʪʘʤ ɻʌʆ-200 ʥʘ ʨʝʛʠʦʥ ˉVI 

ʃʠʩʪ 

ʈʘʡʦʥ ʉʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ, ʤɻʘʣ 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʟʦʣʠʥʠʠ 1 2 3 4 ɻʌʆ-200 
ʉʭʝʤʘ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

1 2 3 4 5 6 7 8 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʠ ʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ ʩʝʯʝʥʠʝʤ ʥʘ ɻʌʆ-200 

N-47-XIX  +    2 2 

ï 

M-48-V +    2 2 

M-48-VI  +    2 2 

N-48-XXXII  +    2 2 

N-48-XXXIII  +    2 2 

N-49-XVI  +    2 2 

N-49-XVII  +    2 2 

M-50-VI  +    2 2 

N-50-X +    2 2 

N-50-XI  +    2 2 

N-50-XXIX  +    2 2 

N-50-XXXIV  +    2 2 

O-50-XXVIII  +    2 2 

O-50-XXXIV  +    2 2 

M-53-XXXVI  +    2 2 

N-53-XXVI  +    2 2 

L-53-VI  +    2 2 

K-52-XI, XVII    +  2 2 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʦʜʥʦʛʦ ʨʘʡʦʥʘ ʠ ʥʝʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ 

M-50-III  +    4 2 

ï M-50-XV, XXI  +    4 2 

O-49-XXXIV   +   2 1 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 26 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʪʘʢʞʝ ʧʨʦʚʝʨʝʥʳ ʧʦ 

ʚʩʝʤ ʣʠʩʪʘʤ ʢʘʨʪ ɻʌʆ-200, ʠʤʝʶʱʠʤʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʠʟʜʘʥʠʠ ʥʘ ʚʩʶ 

ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 10.08.2017 ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʚʝʨʩʠʠ ʠʤʝʝʪʩʷ 201 ʣʠʩʪ ʢʘʨʪ ɻʌʆ-200. ɼʣʷ 37% ʚʳʷʚʣʝʥʦ ʩʦʚʧʘʜʝʥʠʝ 

ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʝʯʝʥʠʡ. ɼʣʷ 63% ʣʠʩʪʦʚ ʦʧʨʝʜʝʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʤʝʥʳ ʩʝʯʝʥʠʷ, ʧʨʠʯʝʤ ʜʣʷ 25% ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ɽ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʢʘʨʪ ʘʥʦʤʘʣʠʡ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚ 

ʨʝʜʫʢʮʠʠ ɹʫʛʝ (ʫʩʣʦʚʥʳʡ ʫʨʦʚʝʥʴ), ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ 

ʣʠʩʪʦʚ ʢʦʤʧʣʝʢʪʘ ɻʌʆ-200 ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʩʝʯʝʥʠʝʤ ʠʟʦʣʠʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʢʘʨʪʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ (ʨʠʩʫʥʢʠ ɽ.1, ɽ.2), ʧʦʩʢʦʣʴʢʫ 

ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʪʝ ʘʥʦʤʘʣʠʠ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʦʷʚʣʷʣʠʩʴ ʥʘ ʦʨʠʛʠʥʘʣʘʭ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʠʟʦʣʠʥʠʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠʜʘʝʪ ʢʘʨʪʘʤ ʦʙʟʦʨʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ 

(ʨʠʩʫʥʦʢ ɽ.3), ʦʙʣʝʛʯʘʝʪ ʠʭ ʯʪʝʥʠʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʚʳʰʘʝʪ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʷ. 

 

1 2 3 4 5 6 7 8 

O-49-XXXV   +   2 1 ï 

O-50-XXV   +   2 1 

O-50-XXXI   +   2 1 

O-50-XXXII   +   2 1 

L-52-(V),VI   +   4 1 

L-53-XX  +   2 1 

N-54-XXVII   +   2 1 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʚʫʭ ʨʘʡʦʥʦʚ ʠ ʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ 

ɺʘʨʠʘʥʪ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʚʫʭ ʨʘʡʦʥʦʚ ʠ ʥʝʩʦʚʧʘʜʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʩ ʠʟʜʘʥʥʳʤʠ ʢʘʨʪʘʤʠ 

M-54-I  + +  1 1 (2) 

+ M-53-XVI  + +   4 2 (1) 

N-54-XXI   + +  2 2 (1) 

N-53-XXXIV   + +  2 1 (2) ï 
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4.6 ɺʳʚʦʜʳ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʨʘʟʜʝʣʫ 

ʇʦ ʠʪʦʛʘʤ ʯʝʪʚʝʨʪʦʛʦ ʨʘʟʜʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʚʳʧʦʣʥʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʵʪʘʧʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʫʯʝʪʘ 

ʭʘʨʘʢʪʝʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʣʷ ʧʨʠ ʚʳʙʦʨʝ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ. ʄʝʪʦʜʠʢʘ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ; 

- ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠ ʁ

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʝʥʳ ʯʝʪʳʨʝ ʨʘʡʦʥʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʦʣʷ. ɼʣʷ 

ʚʳʷʚʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩ ʫʯʝʪʦʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʝʜʣʦʞʝʥʳ ʠ 

ʦʙʦʩʥʦʚʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʜʣʷ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ 

ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʦʚ 1:200 000 ʠ 1:1 000 000; 

- ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʯʝʥʠʷ 

ʠʟʦʣʠʥʠʡ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʢʘʨʪʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʝʪʢʠ ʩʬʝʨʦʠʜʠʯʝʩʢʠʭ ʪʨʘʧʝʮʠʡ ʠ ʘʥʘʣʠʟʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʡʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʷʯʝʡʢʠ. ʉʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ɻʌʆ-200 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʤʝʥʘ ʩʝʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʦʣʠʥʠʡ. 

- ʧʨʦʚʝʜʝʥʘ ʚʝʨʠʬʠʢʘʮʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ 

ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʠʤʝʨʦʚ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʩʰʪʘʙʘ 1:200 000 ʠ 

ʩʨʘʚʥʝʥʠʷ ʠʭ ʩ ʠʟʜʘʥʥʳʤʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʢʘʨʪ ɻʌʆ-200. ʇʦʣʫʯʝʥʥʳʝ ʢʘʨʪʳ 

ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʦʪʦʙʨʘʟʠʪʴ ʪʝ ʘʥʦʤʘʣʠʠ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ ʥʘ ʦʨʠʛʠʥʘʣʘʭ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʠʟʦʣʠʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʨʠʜʘʝʪ ʢʘʨʪʘʤ ʦʙʟʦʨʥʦʩʪʴ ʠ ʥʘʛʣʷʜʥʦʩʪʴ, ʦʙʣʝʛʯʘʝʪ ʯʪʝʥʠʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʘʥʘʣʠʟʘ ʠ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʠʩʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 
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5 ʈɸɿʈɸɹʆʊʂɸ ʂʆʄʇʃɽʂʉʅʆʁ ʂɸʈʊʓ ɻɽʆʌʀɿʀʏɽʉʂʆɻʆ ʇʆʃʗ ɼʃʗ 

ɸʅɸʃʀɿɸ ʅɸɼɽɾʅʆʉʊʀ ʀɿʆɹʈɸɾɽʅʀʗ ɸʅʆʄɸʃʀʁ 

5.1 ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʢʘʨʪʳ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ʂʘʨʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ, ʪʘʢ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ 

ʚʳʜʝʣʝʥʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɺʦʧʨʦʩʳ ʘʥʘʣʠʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʘʨʪ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʝ [129] ʩ 

ʧʦʟʠʮʠʡ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʝʦʬʠʟʠʯʝʩʢʦʤʫ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʥʘʜʝʞʥʦʩʪʠ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ, ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʥʦʤʘʣʠʡ, ʢʘʢ 

ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʨʘʟʜʝʣʝ 

ʨʘʙʦʪ r[88] ʚʩʣʝʜ ʟʘ ʀ.ɺ. ɻʘʨʤʠʟʦʤ ʧʦʜʥʠʤʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʢʘʨʪ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʜʝʞʥʦʩʪʠ ʢʘʨʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ çʙʝʟʦʰʠʙʦʯʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʪʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʡ 

ʜʝʟʠʥʬʦʨʤʘʮʠʠè ʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ çʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʲʸʤʦʯʥʳʭè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʚʳʙʨʘʥʥʦʝ ʩʝʯʝʥʠʝ ʠʟʦʣʠʥʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ɺ.ʀ. ɸʨʦʥʦʚʳʤ ʦʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʦʪʜʝʣʝʥʠʷ ʚʦʧʨʦʩʘ ʦ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʧʦʣʷ ʦʪ ʚʦʧʨʦʩʘ 

ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʦʣʠʥʠʡ ʠ ʚʳʜʝʣʷʝʤʳʭ ʘʥʦʤʘʣʠʡè, ʧʦʩʢʦʣʴʢʫ 

çʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʤʦʜʝʣʴ ʧʦʣʷ 

(ʠʣʠ ʦʙʲʝʢʪʘ), ʟʘʚʠʩʷʱʘʷ ʣʠʰʴ ʦʪ ʤʝʪʦʜʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʭʝʤʳ; ʠʟʤʝʥʷʝʪʩʷ ʣʠʰʴ ʬʦʨʤʘ ʝʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷè [5]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʘʨʪ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
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ʅʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʠʟʫʯʝʥʥʦʩʪʴ 

ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʳʷʚʣʝʥʥʘʷ ʨʘʥʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʚʳʙʦʨʘ ʩʝʯʝʥʠʷ ʠʟʦʣʠʥʠʡ ʦʪ ʪʦʯʥʦʩʪʠ ʩʲʝʤʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

(ʨʘʟʜʝʣ 2) ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʢʘʨʪ ʠʟʫʯʝʥʥʦʩʪʠ ʢʘʢ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʦʙʱʘʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʩʲʝʤʦʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʢʘʨʪʦʛʨʘʬʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʘʥʦʤʘʣʠʠ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʝʝ ʢʦʥʪʫʨʦʚ ʩʲʝʤʦʢ, ʥʘʧʨʷʤʫʶ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʝʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʲʝʤʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʢʘʨʪ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʠ ʢʘʨʪ ʠʟʫʯʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʫʯʝʥʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʢʘʨʪ, ʢʘʨʪʦʛʨʘʤʤ) ʠʣʠ ʩʭʝʤ 

ʠʟʫʯʝʥʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʦʥʪʫʨʳ ʩʲʝʤʦʢ (ʨʠʩʫʥʦʢ 28). ʂʘʨʪʳ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʘʙʣʠʮʘʤʠ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʘʟʚʘʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʚʦʜʠʚʰʝʡ ʩʲʝʤʢʫ, ʤʘʨʢʝ ʧʨʠʙʦʨʘ, ʛʦʜʝ ʩʲʝʤʢʠ, ʤʘʩʰʪʘʙʝ ʠ 

ʦʙʲʝʤʝ ʩʲʝʤʢʝ, ʪʦʯʥʦʩʪʠ ʠ ʪ.ʜ. ʊʘʙʣʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʥʘ ʩʘʤʦʡ 

ʢʘʨʪʝ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʦʪʯʝʪʦʚ, ʧʨʠʣʦʞʝʥʠʡ ʠ ʪ.ʧ.). 

 

ʈʠʩʫʥʦʢ 28 ï ʉʭʝʤʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ (ɻʀʉ-ɸʪʣʘʩ çʅʝʜʨʘ ʈʦʩʩʠʠè) [38] 
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ʉʚʝʜʝʥʠʷ ʦʙ ʠʟʫʯʝʥʥʦʩʪʠ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢʘʢ ʢ ʦʜʥʦʤʫ ʤʝʪʦʜʫ 

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ (ʥʘʧʨʠʤʝʨ, ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʦʡ), 

ʪʘʢ ʠ ʢ ʥʝʩʢʦʣʴʢʠʤ (ʢʘʨʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʛʨʘʚʠ- ʠ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʦʡ). 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʝʪʦʜʫ ʨʘʟʚʝʜʢʠ, ʘ 

ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʩʲʝʤʦʢ ʧʦ ʤʘʩʰʪʘʙʫ, ʪʦʯʥʦʩʪʠ, ʛʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʠ ʜʨ. 

ʧʘʨʘʤʝʪʨʘʤ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʮʚʝʪʦʤ ʢʦʥʪʫʨʘ ʣʠʙʦ ʚʥʫʪʨʝʥʥʝʡ ʰʪʨʠʭʦʚʢʦʡ ʠʣʠ 

ʟʘʣʠʚʢʦʡ. ʉʦʯʝʪʘʥʠʝ ʥʘ ʢʘʨʪʝ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʘʬʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʟʜʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʦʚ ʠ ʟʘʪʨʫʜʥʷʝʪ ʚʠʟʫʘʣʴʥʫʶ ʦʮʝʥʢʫ ʷʚʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙ ʧʦʢʘʟʘ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʥʦʩʪʠ ʥʘ ʬʦʥʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʨʘʥʠʮʳ ʢʦʥʪʫʨʦʚ ʩʲʝʤʦʢ ʜʘʶʪʩʷ 

ʧʦʚʝʨʭ ʠʟʦʣʠʥʠʡ ʧʦʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʫʯʘʩʪʢʠ ʢʘʨʪʳ, ʛʜʝ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʩ ʨʘʟʣʠʯʥʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʟʘʠʢʫ ʠʟ ʩʰʠʪʳʭ ʢʫʩʢʦʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʝʯʝʥʠʝʤ ʠʟʦʣʠʥʠʡ (ʨʠʩʫʥʦʢ 29), ʘ ʢʦʥʪʫʨʳ ʠʟʫʯʝʥʥʦʩʪʠ ʚʳʩʪʫʧʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʷ. 

  

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 29 ï ʌʨʘʛʤʝʥʪʳ ʢʘʨʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʘʩʰʪʘʙʘ 1:1 000 000: 

ʘ) ʣʠʩʪ O-51 (ɸʣʜʘʥ); ʙ) ʣʠʩʪ O-57 (ʇʘʣʘʥʘ) [14] 
















































































































