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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ. ʅʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴʶ ʧʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʦʣʟʥʠ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʫʱʝʨʙ ʛʦʨʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʣʶʜʝʡ. 

ʈʝʛʣʘʤʝʥʪʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʚ ʮʝʣʦʤ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ çʌʝʜʝʨʘʣʴʥʳʝ 

ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ çʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚè ʦʪ 13 ʥʦʷʙʨʷ 2020 ʛ. N 439. ɺ 

çʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʫʧʨʘʚʣʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ, ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚè (ʄ.: ʀʇʂʆʅ ʈɸʅ, 

2022. ï 90 ʩ.) ʧʨʠʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘ ʩʝʛʦʜʥʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʪʦʜʠʢʠ ʧʦ ʚʳʜʝʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ ʙʦʨʪʘ 

ʢʘʨʴʝʨʘ ʚ ʧʣʘʥʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʦʢʨʳʪʠʷ 

ʦʯʘʛʘ ʦʧʦʣʟʥʷ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦʙ ʦʮʝʥʢʝ ʰʠʨʠʥʳ ʚʦʟʤʦʞʥʦʛʦ ʦʧʦʣʟʥʷ (ʧʨʠʟʤʳ 

ʩʧʦʣʟʘʥʠʷ). ɺʝʩʴʤʘ ʤʘʣʦ ʦʩʚʝʱʝʥ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʷʭ ʧʨʦʪʝʢʘʥʠʷ ʦʧʦʣʟʥʷ ʜʣʷ 

ʨʘʟʥʳʭ ʫʛʣʦʚ ʦʪʢʦʩʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. ʋʢʘʟʘʥʥʳʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ 

ʢʘʨʴʝʨʦʚ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʩʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʯʝʥʳʭ, 

ʚʥʝʩʰʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʡ: ʌʠʩʝʥʢʦ ɻ.ʃ., 

ɸʬʘʥʘʩʴʝʚ ɹ.ɻ. ɿʚʦʥʘʨʝʚ ʅ.ʂ., ɿʦʪʝʝʚ ɺ.ɻ., ɹʠʰʦʧ ɸ., ɻʦʣʫʰʢʝʚʠʯ ʉ.ʉ., ɹʦʨʱ-ʂʦʤʧʘʥʠʝʮ ɺ.ʀ., 

ʄʘʩʣʦʚ ʅ.ʅ., ʇʦʧʦʚ ʀ.ʀ., ɻʫʜʤʘʥ ʈ.ʕ., ʉʘʧʦʞʥʠʢʦʚ ɺ.ɻ., ʇʫʰʢʘʨʝʚ ɺ.ʀ., ɻʘʣʫʩʪʴʷʥ ʕ.ʃ., 

ʆʢʘʪʦʚ ʈ.ʇ. ʇʫʩʪʦʚʦʡʪʦʚʘ ʊ.ʂ, ʊʫʨʠʥʮʝʚ ʖ.ʀ., ʇʦʧʦʚ ɺ.ʅ., ʄʦʯʘʣʦʚ ɸ.ʄ., ʐʧʘʢʦʚ ʇ.ʉ., 

ʇʝʚʟʥʝʨ ʄ.ɽ., ʊʦʢʤʫʨʟʠʥ ʆ.ʊ., ʅʠʟʘʤʝʪʜʠʥʦʚ ʌ.ʂ., ʄʘʢʘʨʦʚ ɸ.ɹ., ʄʫʩʪʘʬʠʥ ʄ.ɻ., ɾʘʙʢʦ ɸ.ɺ., 

ɹʘʭʘʝʚʘ ʉ.ʇ., ʉʠʤʦʥʷʥ ɺ.ɺ. ʠ ʜʨ.  

ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʦʮʝʥʢʠ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʠʟʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʥʝʩʣʠ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ ʄʠʨʦʥʝʥʢʦ ɺ.ɸ., 

ʅʦʨʚʘʪʦʚ ʖ.ɸ., ɼʘʰʢʦ ʈ.ʕ., ɻʘʣʴʧʝʨʠʥ ɸ.ʄ., ʂʫʪʝʧʦʚ ʖ.ʀ., ʂʫʪʝʧʦʚʘ ʅ.ɸ. ʠ ʜʨ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʘʚʪʦʨʦʚ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʙʘʟʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʠʟʤʝʨʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʝʰʝʥʠʶ ʦʙʦʟʥʘʯʝʥʥʳʭ ʟʘʜʘʯ.  
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ʎʝʣʴ ʨʘʙʦʪʳ: ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʢʘʨʴʝʨʘʭ ʟʘ ʩʯʝʪ 

ʨʘʟʨʘʙʦʪʢʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʧʦʨʦʜ. 

ʀʜʝʷ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʥʘʣʠʟ ʩʪʘʜʠʡ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʨʦʜ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʷ, ʯʪʦ ʜʘʝʪ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʳʭ ʟʦʥ ʠ ʩʮʝʥʘʨʠʝʚ ʝʛʦ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʟʘʣʦʞʝʥʠʠ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ:  

1. ɸʥʘʣʠʟ ʠʟʫʯʝʥʥʦʩʪʠ ʚʦʧʨʦʩʘ ʦ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ; 

2. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʢʘʨʴʝʨʦʚ ʧʦ 

ʜʘʥʥʳʤ ʣʠʜʘʨʥʳʭ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʩʲʝʤʦʢ; 

3. ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʟʦʥ ʠ ʩʮʝʥʘʨʠʝʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ; 

4. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʮʝʩʩʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʠʙʦʨʪʦʚʦʡ ʤʘʩʩʠʚ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʠ ʝʛʦ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʜʝʬʦʨʤʘʮʠʷʤʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ:  

1. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʫʪʦʯʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʢʘʨʴʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʧʦʩʪʨʦʝʥʠʷ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʪʦʯʢʘʤ; 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ ʥʘ ʢʘʨʴʝʨʘʭ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ ʧʦ ʩʮʝʥʘʨʠʷʤ ʧʨʦʷʚʣʝʥʠʷ; 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʟʘʣʦʞʝʥʠʷ ʩʪʘʥʮʠʠ ʚ ʧʣʘʥʝ ʠ ʩʧʝʮʠʬʠʢʫ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʛʥʦʟʥʦʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʦʧʦʣʟʥʷ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.8.3. 

ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʘʷ ʠ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʘʷ ʛʝʦʣʦʛʠʷ, ʛʝʦʬʠʟʠʢʘ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ ʠ 

ʛʝʦʤʝʪʨʠʷ ʥʝʜʨ: 

3. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʨʦʜʦʚ, ʩʜʚʠʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ 
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ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ, ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʠ ʦʪʚʘʣʦʚ, ʚʳʜʝʣʝʥʠʝ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʝ ʟʦʥ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ.  

4. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʦʪʢʦʩʦʚ 

ʫʩʪʫʧʦʚ ʠ ʦʪʚʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

9. ʄʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʩʮʝʥʘʨʠʝʚ ʦʧʦʣʟʥʝʚʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜʝ ʪʝʭʥʦʛʝʥʥʳʭ ʦʧʦʣʟʥʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʚʢʣʶʯʘʶʱʝʡ ʠʭ ʧʨʦʚʝʜʝʥʠʝ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʥʦʛʦ ʩʮʝʥʘʨʠʷ 

ʦʧʦʣʟʥʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʦʡ ʟʦʥʝ ʢʘʨʴʝʨʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʬʠʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʲʝʢʪʦʚ ʛʦʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʟʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʚʥʝʜʨʝʥʳ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʜʛʦʪʦʚʢʠ çɻʦʨʥʦʝ ʜʝʣʦè. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʅʇʇ çɹʝʥʪʘè, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʘʢʪʦʤ ʦ ʚʥʝʜʨʝʥʠʠ ʦʪ 10.03.2025 ʛ. (ʇʨʠʣʦʞʝʥʠʝ ɸ). 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʮʠʬʨʦʚʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ, ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥʘʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʦʡ 

ʩ ʢʦʥʪʨʦʣʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʙʦʨʪʘ ʢʘʨʴʝʨʘ. 

2. ʇʨʠ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʧʘʨʘʤʝʪʨ ʰʠʨʠʥʳ ʟʦʥʳ 

ʦʧʦʣʟʥʷ, ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʧʦʜʭʦʜʫ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʪʝʦʨʠʠ ʧʨʝʜʝʣʴʥʦʛʦ 
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ʨʘʚʥʦʚʝʩʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʧʣʦʩʢʦʡ ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʧʦ 

ʫʩʣʦʚʠʶ ʤʠʥʠʤʫʤʘ ʜʝʬʦʨʤʘʮʠʡ ʩʜʚʠʛʘ. 

3. ʄʘʨʢʰʝʡʜʝʨʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʸʪʦʤ ʪʨʸʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʧʨʦʛʥʦʟʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʷ: çʩʚʝʨʭʫ-ʚʥʠʟè ʜʣʷ ʢʨʫʪʳʭ ʦʪʢʦʩʦʚ, çʩʥʠʟʫ-ʚʚʝʨʭè 

ʜʣʷ ʧʦʣʦʛʠʭ ʠ çʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡè, ʧʨʠ ʢʦʪʦʨʦʤ ʦʧʦʣʟʝʥʴ ʨʝʘʣʠʟʫʝʪʩʷ ʯʘʩʪʠʯʥʦ ʧʦ 1 ʠ 2 

ʩʮʝʥʘʨʠʶ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʨʨʝʢʪʥʦʡ 

ʧʦʩʪʘʥʦʚʢʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ; ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʜʝʬʦʨʤʘʮʠʡ ʧʦʨʦʜ ʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʂ çʇʣʦʪʠʥʘè, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ RU 2020667291, ʇʂ çʂʦʪʣʦʚʘʥè, ʩʚʠʜʝʪʝʣʴʩʪʚʦ RU 2021613311); 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ; 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ; ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ çɼʝʬʦʨʤʘʮʠʷè, ʩʚʠʜʝʪʝʣʴʩʪʚʦ RU 2023666272); 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʚʳʚʦʜʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʜʨʫʛʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

IV ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʝʦʜʝʟʠʷ, ʢʘʨʪʦʛʨʘʬʠʷ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ 

ʠ ʢʘʜʘʩʪʨʳ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʙʨʘʟʦʚʘʥʠʝè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2022 ʛ.), ʍVIII ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʬʦʨʫʤ-ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè (ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2022 ʛ.), 9-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ɼʦʥʙʘʩʩʘè (ɼʦʥʝʮʢ, 2023 ʛ.), XI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɹʝʟʦʧʘʩʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè (ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2024 ʛ.), XX ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ-ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ 

ʢʫʨʩʘ ʠ ʘʩʧʠʨʘʥʪʦʚ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2024 ʛ.). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: ʫʯʘʩʪʠʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ ʠ ʟʘʜʘʯ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʘʥʘʣʠʟʝ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ 

ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʢʘʨʴʝʨʘʭ; 

ʧʨʦʚʝʜʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ; 

ʘʥʘʣʠʟʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ; ʩʦʟʜʘʥʠʠ ʪʨʝʭʤʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ; ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʫʪʦʯʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʨʝʣʴʝʬʘ ʧʦ ʦʙʣʘʢʘʤ ʪʦʯʝʢ; ʘʥʘʣʠʟʝ ʠ ʦʙʦʙʱʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 
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ʘʧʨʦʙʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ; ʥʘʧʠʩʘʥʠʠ ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʇʫʙʣʠʢʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʦʩʚʝʱʝʥʳ ʚ 6 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ (ʧʫʥʢʪʳ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ˉ 8 - 10, 13, 50 - 51) , ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

2 ʩʪʘʪʴʷʭ - ʚ ʠʟʜʘʥʠʷʭ ʠʟ ʧʝʨʝʯʥʷ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (ʜʘʣʝʝ ï ʇʝʨʝʯʝʥʴ ɺɸʂ), ʚ 3 ʩʪʘʪʴʷʭ 

- ʚ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʳ ʮʠʪʠʨʦʚʘʥʠʷ (Scopus). 

ʇʦʣʫʯʝʥʦ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ (ʇʨʠʣʦʞʝʥʠʝ 

ɹ).  

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʛʣʘʚʣʝʥʠʷ, ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ ʩ ʚʳʚʦʜʘʤʠ 

ʧʦ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 184 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 144 ʨʠʩʫʥʢʘ, 40 ʪʘʙʣʠʮ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 120 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ 3 ʧʨʠʣʦʞʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʠ ʠʩʢʨʝʥʥʶʶ 

ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʪ.ʥ., ʜʦʮʝʥʪʫ ʄʫʩʪʘʬʠʥʫ ʄ.ɻ. ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ 

ʥʘʩʪʘʚʣʝʥʠʷ; ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʢʘʬʝʜʨ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʜʝʟʠʠ ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ 

ʜʝʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʧʝʨʘʪʨʠʮʳ ɽʢʘʪʝʨʠʥʳ II ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ 

ʧʦʤʦʱʴ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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ɻʃɸɺɸ 1 ʉʆʉʊʆʗʅʀɽ ʀɿʋʏɽʅʅʆʉʊʀ ɺʆʇʈʆʉɸ ʆ ʅɸɹʃʖɼɽʅʀʗʍ ɿɸ 

ʋʉʊʆʁʏʀɺʆʉʊʔʖ ɹʆʈʊʆɺ ʂɸʈʔɽʈʆɺ 

1.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʥʠʪʦʨʠʥʛʝ ʜʝʬʦʨʤʘʮʠʡ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ʆʪʢʨʳʪʳʡ ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʝʜʨ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʥʘ ʢʘʨʴʝʨʘʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʯʪʦ ʚʳʟʚʘʥʦ ʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ. ʌʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʨʴʝʨʦʚ ʥʠʞʝ, ʯʝʤ 

ʰʘʭʪ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʦʪʝʨʠ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ ʧʨʠ 

ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʥʴʰʝ, ʘ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʴʥʦʡ ʜʦʙʳʯʠ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʨʫʜ ʧʨʦʱʝ. 

ɺʦʟʤʦʞʥʦʩʪʝʡ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʧʨʠ 

ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʝʞʝʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ.   

ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ - ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʧʨʦʬʠʣʴʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʠʩʢʦʚ.  ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʘʩʩʠʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʫʙʳʪʢʠ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ 

ʦʛʨʦʤʥʫʶ ʫʛʨʦʟʫ ʯʝʣʦʚʝʯʝʩʢʠʤ ʞʠʟʥʷʤ. 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʌʠʩʝʥʢʦ ɻ.ʃ., ʩʫʱʝʩʪʚʫʝʪ 5 ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ: 

ʦʙʨʫʰʝʥʠʝ, ʦʩʳʧʴ, ʧʨʦʩʘʜʢʘ, ʦʧʣʳʚʠʥʘ ʠ ʦʧʦʣʟʝʥʴ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʟʫʯʝʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʦʣʟʥʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʪʨʫʜʦʝʤʢʠʤʠ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ʆʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʦʟʜʘʶʪ ʦʛʨʦʤʥʳʝ ʨʠʩʢʠ 

ʜʣʷ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʧʦʣʟʥʠ ʟʘʭʚʘʪʳʚʘʶʪ ʧʨʠʙʦʨʪʦʚʦʡ ʤʘʩʩʠʚ ʦʙʲʝʤʦʤ ʦʪ 

ʪʳʩʷʯ ʜʦ ʤʠʣʣʠʦʥʦʚ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʪʢʦʩʦʚ.  

ʅʘʢʦʧʠʚʰʠʡʩʷ ʦʧʳʪ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ 

ʦʧʦʣʟʥʝʚʳʤʠ ʷʚʣʝʥʠʷʤʠ. ɹʦʣʴʰʠʤ ʰʘʛʦʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʚr ʰʝʜʰʠʝ ʚ 2020 ʛʦʜʫ 

ʌʝʜʝʨʘʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ "ʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚ", ʚ ʢʦʪʦʨʳʭ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʦʧʦʣʟʥʷʤʠ [89]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʪʢʨʳʪʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1 
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ʊʘʙʣʠʮʘ 1.1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʪʢʨʳʪʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʂʣʘʩʩʠʬʠʢʘʮ
ʠʦʥʥʳʝ 
ʧʨʠʟʥʘʢʠ 

ʆʪʢʨʳʪʳʝ ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ 

 
ʈʘʟʥʦʚʠʜʥʦʩʪ

 ɹ
ʂʦʣʦʜʮʳ ʈʘʟʨʝʟʳ ʂʘʥʘʚʳ ʊʨʘʥʰʝʠ ʂʘʨʴʝʨʳ 

 
ʇʦʣʦʞʝʥʠʝ 
ʟʘʣʝʞʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʇʦʚʝʨʭʥʦʩʪʥ
ʳʡ ʚʠʜ 

ɻʣʫʙʠʥʥʳʡ ʚʠʜ ʅʘʛʦʨʥʳʡ ʚʠʜ 
ʅʘʛʦʨʥʦ-
ʛʣʫʙʠʥʥʳʡ 
ʚʠʜ 

ʇʦʜʚʦʜʥʳʡ 
ʚʠʜ 

 

ʆʩʥʦʚʥʳʝ 
ʛʝʦʤʝʪʨʠʯʝʩʢ
ʠʝ ʧʘʨʘʤʝʪʨʳ 

ɻʣʫʙʠʥʘ 

ɼʣʠʥʘ 
ʧʦ 
ʧʦʣʦʪʥ
ʫ (ʜʥʫ) 

ʐʠʨʠʥʘ ʧʦ 
ʧʦʣʦʪʥʫ (ʜʥʫ) 

ʐʠʨʠʥʘ 
ʧʦ ʚʝʨʭʫ 

ʋʛʦʣ ʦʪʢʦʩʘ 
ʙʦʨʪʦʚ 
(ʩʪʝʥʦʢ) 

ʇʣʦʱʘʜʴ 
ʧʦʧʝʨʝʯʥ
ʦʛʦ 
ʩʝʯʝʥʠʷ 

 
ɺʠʜʳ 

ʢʘʨʴʝʨʥʳʭ 
ʧʦʣʝʡ (ʧʦʣʝʡ 
ʨʘʟʨʝʟʘ) 

ʆʙʰʠʨʥʳʝ 
ʢʘʨʴʝʨʥʳʝ ʧʦʣʷ 

ɺʳʪʷʥʫʪʳʝ ʢʘʨʴʝʨʥʳʝ ʧʦʣʷ 
ʆʢʨʫʛʣʳʝ ʢʘʨʴʝʨʥʳʝ 

ʧʦʣʷ 

 

ɺʠʜʳ 
ʢʘʨʴʝʨʥʳʭ 
ʧʦʣʝʡ 

 
 
 
 

ʧʦ ʨʘʟʤʝʨʘʤ ʚ 
ʧʣʘʥʝ 

ɺʝʩʴʤʘ 
ʤʘʣʳʝ 

ʄʘʣʳʝ ʉʨʝʜʥʠʝ ɹʦʣʴʰʠʝ 
ɺʝʩʴʤʘ 
ʙʦʣʴʰʠʝ 

ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʥ

ʳ
ʡ 

ʅ
ʘ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 

ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʥ

ʳ
ʡ 

ʅ
ʘ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 ʠ
 

ʛ
ʣ
ʫ
ʙ
ʠ
ʥ
ʥ
ʳ
ʡ

 

ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʥ

ʳ
ʡ 

ʅ
ʘ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 ʠ
 

ʛ
ʣ
ʫ
ʙ
ʠ
ʥ
ʥ
ʳ
ʡ

 

ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʥ

ʳ
ʡ 

ʅ
ʘ
ʛ
ʦ
ʨ
ʥ
ʳ
ʡ

 ʠ
 

ʛ
ʣ
ʫ
ʙ
ʠ
ʥ
ʥ
ʳ
ʡ

 

ʇ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʥ

ʳ
ʡ 

ɻ
ʣ
ʫ
ʙ
ʠ
ʥ
ʥ
ʳ
ʡ

 

ʜʦ 
0,4 
ʢʤĮ 

ʜʦ 
0,3 
ʢʤĮ 

0,4ï2,0 
ʢʤĮ 

0,3ï1,5 
ʢʤĮ 

2,5ï
6,0 
ʢʤĮ 

1,5ï5,0 
ʢʤĮ 

4ï20 
ʢʤĮ 

4ï12 
ʢʤĮ 

10ï40 
ʢʤĮ 

10ï30 
ʢʤĮ 

ʧʦ ʢʦʥʝʯʥʦʡ 
ʛʣʫʙʠʥʝ 

ɼʦ 
20 
ʤ 

ɼʦ 
40 
ʤ 

ɼʦ 40 
ʤ 

40ï100 
ʤ 

ɼʦ 60 
ʤ 

100ï200 
ʤ 

ɼʦ 
80 ʤ 

100ï
250 ʤ 

ɼʦ 
120 

200ï
800 ʤ 

ʧʦ ʦʙʲʝʤʫ 
ʛʦʨʥʦʡ ʤʘʩʩʳ 

ɼʦ 10 
ʤʣʥ. ʤį 

10ï100 
ʤʣʥ. ʤį 

100ï500 
ʤʣʥ. ʤį 

500ï2000 
ʤʣʥ. ʤį 

2000ï10000 
ʤʣʥ. ʤį 

 

ʂʣʘʩʩʳ 
ʦʧʘʩʥʦʩʪʠ 

I ʢʣʘʩʩ 
ʦʧʘʩʥʦʩʪʠ 

(ʛʦʨʥʳʝ ʫʜʘʨʳ, 
ʚʥʝʟʘʧʥʳʝ 

ʚʳʙʨʦʩʳ ʧʦʨʦʜ, 
ʛʘʟʘ ʠʣʠ ʧʳʣʠ) 

II  ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ 
(ʨʘʟʨʘʙʦʪʢʘ 
ʛʦʨʥʦʡ ʤʘʩʩʳ 1 
ʤʠʣʣʠʦʥ ʢʫʙ. 
ʤʝʪʨʦʚ ʚ ʛʦʜ ʠ 
ʙʦʣʝʝ) 

III  ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ 
(ʨʘʟʨʘʙʦʪʢʘ ʛʦʨʥʦʡ 
ʤʘʩʩʳ ʦʪ 100 ʪʳʩʷʯ ʜʦ 
1 ʤʠʣʣʠʦʥʘ ʢʫʙ. 
ʤʝʪʨʦʚ ʚ ʛʦʜ) 

IV ʢʣʘʩʩ 
ʦʧʘʩʥʦʩʪʠ 
(ʨʘʟʨʘʙʦʪʢʘ 
ʛʦʨʥʦʡ ʤʘʩʩʳ 
ʤʝʥʝʝ 100 
ʪʳʩʷʯ ʢʫʙ. 
ʤʝʪʨʦʚ ʚ ʛʦʜ) 

 
ʍʘʨʘʢʪʝʨʠʩʪʠ
ʢʘ ʛʦʨʥʳʭ 
ʧʦʨʦʜ 

ʉʢʘʣʴʥʳʝ 
(ʧʨʦʯʥʳʝ) 

ʅʝʩʢʘʣʴʥʳʝ (ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, 
ʛʨʫʥʪʳ) 

ʉʳʧʫʯʠʝ 
(ʨʘʟʜʝʣʴʥʦ-
ʟʝʨʥʠʩʪʳʝ) 

 

ʉʚʦʡʩʪʚʘ 
ʛʦʨʥʳʭ ʧʦʨʦʜ 

ɼʝʬʦʨʤ
ʠʨʫʝʤʦʩ
ʪ ɹ

ʇʨʦʯʥʦ
ʩʪʴ 

ʊʚʝʨʜʦʩʪʴ 
ʇʦʨʠʩʪʦʩ
ʪ ɹ

ɺʣʘʞ
ʥʦʩʪʴ 

ʇʣʘʩʪʠʯʥʦʩʪʴ 
ʇʦʣʟ
ʫʯʝʩʪ

 ɹ



11 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʩʯʠʪʳʚʘʪʁʩʷ ʩʦʪʥʠ ʢʘʨʴʝʨʦʚ, ʢʨʫʧʥʝʡʰʠʝ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1.2. 

ʊʘʙʣʠʮʘ 1.2 ï ʂʨʫʧʥʝʡʰʠʝ ʜʝʡʩʪʚʫʶʱʠʝ ʢʘʨʴʝʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʅʘʟʚʘʥʠʝ ʠ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ɻʣʫʙʠʥʘ 
ʈʘʟʤʝʨʳ 

ʢʘʨʴʝʨʥʦʛʦ ʧʦʣʷ 
ʆʪʢʨʳʪʠʝ ɼʦʙʳʯʘ 

ʇʨʦʝʢʪʥʘʷ 
ʤʦʱʥʦʩʪʴ 

ʂʘʨʴʝʨ çʋʜʘʯʥʳʡè, 
ʛ. ʋʜʘʯʥʳʡ, ʗʢʫʪʠʷ 

640 ʤ 2ʭ1,6 ʢʤ 1955 ɸʣʤʘʟʳ 
4,5 ʤʣʥ. 
ʢʘʨʘʪ ʚ ʛʦʜ 

ʂʘʨʴʝʨ 
ʃʝʙʝʜʠʥʩʢʦʛʦ 
ɻʆʂʘ, ʛ. ɻʫʙʢʠʥ, 
ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣ. 

450 ʤ 5ʭ4 ʢʤ 1967 ɾʝʣʝʟʥʘʷ ʨʫʜʘ 
20 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ɹʦʨʦʜʠʥʩʢʠʡ 
ʫʛʦʣʴʥʳʡ ʨʘʟʨʝʟ, ʛ. 
ɹʦʨʦʜʠʥʦ, 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 

100 ʤ 7ʭ2 ʢʤ 1950 ɹʫʨʳʡ ʫʛʦʣʴ 
20 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ɸʩʙʝʩʪʦʚʩʢʠʡ 
ʢʘʨʴʝʨ, ʛ. ɸʩʙʝʩʪ, 
ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ. 

350 ʤ 11ʭ2 ʢʤ 1889 
ʍʨʠʟʦʣʠʪ-
ʘʩʙʝʩʪ 

12 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ʂʘʨʴʝʨ 
ñʎʝʥʪʨʘʣʴʥʳʡò, ʛ. 
ʂʠʨʦʚʩʢ, 

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ. 

590 ʤ 3,5 ʢʤ 1954 
ɸʧʘʪʠʪ-

ʥʝʬʝʣʠʥʦʚʳʝ 
ʨʫʜʳ 

12 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ʂʘʨʴʝʨ 
çɺʦʩʪʦʯʥʳʡè ɻʆʂ 
ʆʣʠʤʧʠʘʜʘ, ʧʦʩ. 

ɽʨʫʜʘ, 
ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 

880 ʤ 1,8ʭ1,7 ʢʤ 1975 
ɿʦʣʦʪʦʨʫʜʥʦʝ 
ʩʳʨʴʝ 

32,8 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ʂʘʨʴʝʨ çɾʝʣʝʟʥʳʡè 
ʂʦʚʜʦʨʩʢʦʛʦ ɻʆʂʘ, 

ʛ. ʂʦʚʜʦʨ, 
ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ. 

450 ʤ 2,3ʭ1,6 ʢʤ 1953 

ʂʦʤʧʣʝʢʩʥʳʝ 
ʙʘʜʜʝʣʝʠʪʦ-
ʘʧʘʪʠʪʦ-

ʤʘʛʥʝʪʠʪʦʚʳʭ 
ʨʫʜr 

16 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ʂʘʨʴʝʨ ʖʙʠʣʝʡʥʳʡ 
(ʧ. ɸʡʭʘʣ, ʗʢʫʪʠʷ) 

435 ʤ 1,3ʭ0,7 ʢʤ 1975 ɸʣʤʘʟʳ 
5,1 ʤʣʥ. 
ʢʘʨʘʪ ʚ ʛʦʜ 

 
ʆʣʝʥʝʛʦʨʩʢʠʡ 
ʢʘʨʴʝʨ, ʛ. 
ʆʣʝʥʝʛʦʨʩʢ, 

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ. 

400 ʤ 2,8ʭ1 ʢʤ 1949 ɾʝʣʝʟʥʘʷ ʨʫʜʘ 
15-16 ʤʣʥ 
ʪʦʥʥ ʚ ʛʦʜ 

ʂʘʨʴʝʨ ʄʝʜʚʝʞʠʡ 
ʈʫʯʝʡ, ʛ. ʅʦʨʠʣʴʩʢ, 
ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 

400 ʤ 
ɼʠʘʤʝʪʨ ʙʦʣʝʝ 1 

ʢʤ 
1945 

ʄʝʜʥʦ-
ʥʠʢʝʣʝʚʳʝ 
ʨʫʜʳ 

9 ʤʣʥ ʪʦʥʥ 
ʚ ʛʦʜ 

ʂʦʨʰʫʥʦʚʩʢʠʡ 
ʢʘʨʴʝʨ, ʛ. 

ɾʝʣʝʟʥʦʛʦʨʩʢ-
ʀʣʠʤʩʢʠʡ, 
ʀʨʢʫʪʩʢʘʷ ʦʙʣ. 

512 ʤ 2,2ʭ2,5 ʢʤ 1957 ɾʝʣʝʟʥʘʷ ʨʫʜʘ 
600 ʪʳʩ. 
ʪʦʥʥ ʚ ʛʦʜ 

ʋʯʘʣʠʥʩʢʠʡ ʢʘʨʴʝʨ, 
ʈʝʩʧ. 

ɹʘʰʢʦʨʪʦʩʪʘʥ, ʛ. 
ʋʯʘʣʳ 

360 ʤ 1,8ʭ0,9 ʢʤ 1954 
ʄʝʜʥʦ-

ʢʦʣʯʝʜʘʥʥʳʝ 
ʨʫʜʳ 

6 ʤʣʥ ʪʦʥʥ 
ʚ ʛʦʜ 

ʂʘʨʘʛʘʡʩʢʠʡ ʢʘʨʴʝʨ, 
ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣ., ʛ. 

ʉʘʪʢʘ 
370 ʤ 1,5ʭ1,1 ʢʤ 1900 ʄʘʛʥʝʟʠʪ 

5 ʪʳʩ. ʪʦʥʥ 
ʚ ʛʦʜ 
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ʇʨʦʙʣʝʤʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʧʦʣʟʥʝʡ, ʟʘʥʠʤʘʶʪʩʷ ʩ ʥʘʯʘʣʘ ʦʪʢʨʳʪʠʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʅʦ 

ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʙʣʝʤʘ ʥʝ ʨʝʰʝʥʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ ʚ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩʘ, ʨʘʟʚʠʪʠʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʧʨʠʙʦʨʥʳʭ ʩʨʝʜʩʪʚ, ʦʧʦʣʟʥʠ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʠʩʭʦʜʠʪʴ.  

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʦʧʦʣʟʥʝʡ, ʧʨʦʠʩʰʝʜʰʠʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʦ ʜʘʥʥʳʤ 

[23] ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʙʦʨʪʫ ʂʦʨhʫʥʦʚʢʦʛʦ ʢʘʨʴʝʨʘ (ʨʠʩʫʥʦʢ 1.1), ʧʝʨʠʦʜʠʯʝʩʢʠ, ʥʘʯʠʥʘʷ ʩ 

1975 ʛʦʜʘ, ʧʨʦʠʩʭʦʜʷʪ ʢʨʫʧʥʳʝ ʦʧʦʣʟʥʠ ʧʨʠ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʙʦʨʪʘ 22Ü. ʇʦ ʚʩʝʤ ʨʘʩʯʝʪʥʳʤ 

ʦʮʝʥʢʘʤ ʩʢʘʣʴʥʳʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʵʪʦʪ ʙʦʨʪ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʫʛʣʘʭ 28 ï 30Ü ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʟʘʧʘʩʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 1,3.  

 

ʈʠʩʫʥʦʢ 1.1 ï ʆʧʦʣʟʝʥʴ ʥʘ ʂʦʨʰʫʥʦʚʩʢʦʤ ʢʘʨʴʝʨʝ (ʇɸʆ çʂʦʨʰʫʥʦʚʩʢʠʡ ɻʆʂè) [23] 

ɺ 2015 ʛʦʜʫ ʦʧʦʣʟʝʥʴ ʧʨʦʠʟʦʰʝʣ ʥʘ ʢʘʨʴʝʨʝ Martha Mine ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ (ʨʠʩʫʥʦʢ 

1.2). ʇʦ ʜʘʥʥʳʤ ʩʘʡʪʘ [55] ʦʧʦʣʟʝʥʴ ʧʨʦʠʟʦʰʝʣ ʙʳʩʪʨʦ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ, ʥʘʧʨʠʤʝʨ, ʩʤʝʱʝʥʠʡ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

 

ʈʠʩʫʥʦʢ 1.2 ï ʆʧʦʣʟʝʥʴ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʢʘʨʴʝʨʝ Martha Mine ʥʘ ʉʝʚʝʨʥʦʤ ʦʩʪʨʦʚʝ ʅʦʚʦʡ 

ɿʝʣʘʥʜʠʠ ʚ 2015 ʛʦʜʫ [55] 
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ 2016 ʛʦʜʫ ʦʧʦʣʟʝʥʴ ʚʥʦʚʴ ʧʨʦʠʟʦʰʝʣ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʙʦʪʳ ʥʘ ʢʘʨʴʝʨʝ 

ʙʳʣʠ ʦʩʪʘʥʦʚʣʝʥʳ. 

ʆʧʦʣʟʥʠ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʦʧʦʣʟʥʝʡ, ʧʨʦʠʟʦhʝʜʠhʡ 10 ʘʧʨʝʣʷ 2013 ʛʦʜʘ ʚ ɹʠʥʛʝʤ-ʂʘʥʴʦʥ, ʉʐɸ (ʨʠʩʫʥʦʢ 1.3). ʇʨʠ ʵʪʦʤ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 65ï70 ʤʣʥ. ʤ3 ʧʦʨʦʜʳ ʩʲʝʭʘʣʦ ʥʘ ʜʥʦ ʢʘʨʴʝʨʘ. ʇʨʠʯʠʥʘʤʠ ʧʦʩʣʫʞʠʣʠ ʩʣʦʞʥʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʨʦʠʟʦʰʝʜʰʠʝ ʪʦʣʯʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʉʠʩʪʝʤʳ ʨʘʥʥʝʛʦ ʦʧʦʚʝʱʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʢʘʨʴʝʨʝ, ʧʦʟʚʦʣʠʣʠ ʠʟʙʝʞʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ, ʥʦ ʙʳʣʦ 

ʧʦʪʝʨʷʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʢʠ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ.  

 

ʈʠʩʫʥʦʢ 1.3 ï ʆʧʦʣʟʝʥʴ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʢʘʨʴʝʨʝ ɹʠʥʛʝʤ-ʂʘʥʴʦʥ ʚ ʰʪʘʪʝ ʖʪʘ (ʉʐɸ) ʚ 2013 

ʛʦʜʫ [15] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʜʚʠʞʢʠ ʛʨʫʥʪʘ ʚ ʚʠʜʝ 

ʦʧʦʣʟʥʷ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʦʪʢʦʩʘ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʠʩʢʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʠ 

ʚʦʟʤʦʞʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʦʚʝʜʝʥʠʷ ʦʪʢʦʩʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪ ɹʛʦʨʥʳʭ ʨʘʙʦʪ [10, 11, 12, 36].  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ - ʩʣʦʞʥʘʷ 

ʟʘʜʘʯʘ, ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʤ ʧʨʝʜʧʨʠʷʪʠʠ: 
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ï ʉʧʝʮʠʘʣʠʩʪʦʚ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʳ [70], ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʧʨʦʷʚʣʝʥʠʷ ʠ ʨʘʟʤʝʨʦʚ ʜʝʬʦʨʤʘʮʠʡ ʧʦʨʦʜ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʥʘʨʫʰʝʥʠʷʤʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʧʨʦʛʥʦʟ ʦʧʘʩʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ; 

ï ʉʧʝʮʠʘʣʠʩʪʦʚ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʢʘʨʴʝʨʘ ʜʣʷ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʙʦʨ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʘʚʝ ʦʪʢʦʩʘ ʩ ʦʮʝʥʢʦʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, 

ʨʘʩʯʝʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ, ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ 

ʜʝʬʦʨʤʘʮʠʡ; 

ï ʉʧʝʮʠʘʣʠʩʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ, ʟʘʥʠʤʘʶʱʠʭʩ ̫ʠʟʫʯʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʳ ʠ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʫʩʪʫʧʳ; ʧʨʦʚʦʜʷʱʠʭ ʧʦ ʤʝʨʝ 

ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʩʸ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʚʦʡʩʪʚ 

ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦʨʦʜ; 

ï ʉʧʝʮʠʘʣʠʩʪʦʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʟʘʥʠʤʘʶʱʠʭʩ ̫ ʨʘʟʨʘʙʦʪʢʦʡ ʠ 

ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʪʠʚʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʪʤʝʯʝʥʥʳʝ ʩʣʫʞʙʳ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʦʧʦʣʟʥʝʡ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʙʦʨʪʦʚ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʜʝʣʘʝʪ ʙʝʟʦʧʘʩʥʳʤ ʩʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʦʧʘʩʥʳʭ ʟʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʜʦʚʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʣʠ ʢ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʧʦʣʥʫʶ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʫʶ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʦʩʪʦʷʥʠʷ ʥʝʜʨ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʦʧʦʣʟʥʝʚʳʤʠ ʦʯʘʛʘʤʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

1. ɺʳʷʚʣʝʥʠʝ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

2. ʅʘʙʣʶʜʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʦʯʘʛʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʣʠʢʚʠʜʘʮʠʠ. 

ʇʦ ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʩʪʦʠʪ ʚ 

ʚʳʜʝʣʝʥʠʠ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʤʝʱʝʥʠʷʤ. ʇʨʠ ʵʪʦʤ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʢʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ. ʆʩʦʙʝʥʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴʶ ʟʦʥʳ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦ ʥʝʙʝʟʦʧʘʩʥʦ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʙʝʟ ʥʘʭʦʞʜʝʥʠʷ ʣʶʜʝʡ ʚ ʵʪʠʭ ʟʦʥʘʭ.  

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʥʘʙʣʶʜʝʥʠʡ: 

1. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʚʠʜʠʤʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ 

ʨʘʟʤʝʨ ʠ ʬʦʨʤʫ ʦʧʦʣʟʥʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨ ʠ ʨʘʟʚʠʪʠʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

2. ʅʘʙʣʶʜʝʥʠʷ ʫʯʘʩʪʢʦʚ ʧʦʨʦʜ ʙʝʟ ʚʠʜʠʤʳʭ ʦʧʦʣʟʥʝʚʳʭ ʧʨʠʟʥʘʢʦʚ.  



15 

 

ʂʘʞʜʦʝ ʥʘʙʣʶʜʝʥʠʝ ʤʘʨʢʰʝʡʜʝʨʦʤ ʠʤʝʝʪ ʚʝʩʴʤʘ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ 

ʦʧʳʪʘ ʠ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʦʛʥʦʟʘ ʦʧʦʣʟʥʝʡ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ï ʭʘʨʘʢʪʝʨ ʩʜʚʠʞʝʥʠʷ; 

ï ʨʘʟʤʝʨʳ ʩʜʚʠʛʘʶʱʝʛʦ ʤʘʩʩʠʚʘ; 

ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ; 

ï ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ: ʥʘʯʘʣʴʥʘʷ, ʘʢʪʠʚʥʘʷ, ʟʘʪʫʭʘʶʱʘʷ; 

ï ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʂʦʥʪʨʦʣʴ ʜʝʬʦʨʤʘʮʠʡ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʧʨʦʚʦʜʷʪ ʧʫʪʝʤ ʟʘʢʣʘʜʢʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ 

ʩʪʘʥʮʠʡ. ʅʘʙʣʶʜʝʥʠʷ ʧʦ ʥʠʤ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʚʩʝʭ ʨʝʧʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʧʦʨʥʳʭ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʩʲʝʤʢʫ ʦʪʜʝʣʴʥʳʭ ʫʩʪʫʧʦʚ, 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʩʤʝʱʝʥʠʡ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʦʟʜʘʥʠʶ ʦʧʦʨʥʳʭ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʝʪʝʡ, ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʝʪʝʡ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʪʨʘʞʝʥʳ ʚ ʇʨʠʢʘʟʝ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʦʪ 

19.05.2023 N 186 ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʫʥʢʪʳ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʧʝʨʦʚ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪ ɹ ʚ ʤʝʩʪʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘ ʤʝʩʪʥʦʩʪʠ ʦʧʦʨʥʳʭ ʨʝʧʝʨʦʚ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʨʘʙʦʯʠʭ ʨʝʧʝʨʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʩʫʜʷʪ ʦ 

ʚʝʣʠʯʠʥʘʭ ʩʜʚʠʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʷʶʪ ʠʩʭʦʜʥʳʝ ʨʝʧʝʨʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʣʫʞʘʱʠʝ ʦʩʥʦʚʦʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʦʨʜʠʥʘʪ ʥʘ ʦʧʦʨʥʳʝ ʧʫʥʢʪʳ. 

ɺʚʠʜʫ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ [37, 38, 94], 

ʚʦʧʨʦʩʫ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʧʦʨʥʳʭ ʨʝʧʝʨʦʚ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʝʨʝʜ ʢʘʞʜʳʤ 

ʮʠʢʣʦʤ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʥʝʡʥʳʭ, ʫʛʣʦʚʳʭ ʠʣʠ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʧʨʦʚʝʨʷʝʪʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴ ʧʣʘʥʦʚʦʡ ʦʩʥʦʚʳ ʚ ʧʨʝʜʝʣʘʭ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʠ/ʠʣʠ ʣʠʥʠʡ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʧʫʥʢʪʘʤʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ ʢʦʥʪʨʦʣʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ (ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ) ʫʨʘʚʥʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪʦʚ. ʂʦʥʪʨʦʣʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʦʪʥʦʡ ʦʩʥʦʚʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝʤ ʧʨʝʚʳʰʝʥʠʡ ʚʥʫʪʨʠ ʢʫʩʪʦʚ ʨʝʧʝʨʦʚ ʠ ʤʝʞʜʫ ʢʫʩʪʘʤʠ ʠʣʠ 

ʩʨʘʚʥʝʥʠʝʤ ʧʨʝʚʳʰʝʥʠʡ ʤʝʞʜʫ ʨʝʧʝʨʘʤʠ ʩʚʦʙʦʜʥʦʡ ʩʝʪʠ [84]. 
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ʀʟʚʝʩʪʝʥ ʨʷʜ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʧʝʨʦʚ ʦʧʦʨʥʳʭ ʩʝʪʝʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʧʨʝʚʳʰʝʥʠʡ ʤʝʞʜʫ ʨʝʧʝʨʘʤʠ ʧʦ ʮʠʢʣʘʤ ʥʘʙʣʶʜʝʥʠʡ: ʤʝʪʦʜʳ ɺ. ʂʘʨʧʝʥʢʦ c ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʠ 

ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ; ʤʝʪʦʜʳ c ʧʨʠʥʮʠʧʦʤ ʥʝʠʟʤʝʥʥʦʡ ʦʪʤʝʪʢʠ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʳʭ ʨʝʧʝʨʦʚ ʦʧʦʨʥʦʡ ʩʝʪʠ (ʤʝʪʦʜʳ ʂʦʩʪʝʭʝʣʷ ɸ., ɻʘʥʴʰʠʥʘ ɺ.ʅ., ʉʪʦʨʦʞʝʥʢʦ ɸ.ʌ., 

ɹʦʪʷʥʘ ɻ.ʂ.); ʤʝʪʦʜʳ ʩ ʧʨʠʥʮʠʧʦʤ ʥʝʠʟʤʝʥʥʦʡ ʩʨʝʜʥʝʡ ʦʪʤʝʪʢʠ ʚʩʝʭ ʨʝʧʝʨʦʚ ʦʧʦʨʥʦʡ ʩʝʪʠ, 

ʣʠʙʦ ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʨʝʧʝʨʦʚ (ʤʝʪʦʜʳ ʏʝʨʥʠʢʦʚʘ ɺ.ʌ., ʄʘʨʯʘʢʘ ʇ.). ɺ ʨʘʙʦʪʝ [53] 

ʧʨʝʜʣʦʞʝʥʦ ʚʳʧʦʣʥʷʪʴ ʦʮʝʥʢʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʤʝʱʝʥʠʡ ʨʝʧʝʨʦʚ ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʢʣʦʥʝʥʠʡ 

ʥʦʨʤʘʣʝʡ ʵʣʝʤʝʥʪʦʚ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʪʝʢʫʱʝʛʦ ʠ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʦʚ ʥʘʙʣʶʜʝʥʠʡ ʩ 

ʚʳʯʠʩʣʝʥʠʝʤ ʦʪʤʝʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʣʘʥʦʚʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʤʝʥʴʰʝʝ ʚʥʠʤʘʥʠʝ [30]. ʋʧʦʤʷʥʫʪʳʝ ʤʝʪʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʮʝʥʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʧʝʨʦʚ ʦʧʦʨʥʳʭ ʩʝʪʝʡ ʧʫʪʝʤ ʚ ʦʜʥʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʄʘʨʢʰʝʡʜʝʨʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ 

ʙʳʚʰʝʤ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ: çʀʥʩʪʨʫʢʮʠʷ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ, 

ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʠ ʦʪʚʘʣʦʚ ʥʘ ʢʘʨʴʝʨʘʭ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʠè [32]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʚʢʣʶʯʘʶʱʠʝ ʧʝʨʤʘʥʝʥʪʥʳʝ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ɻʅʉʉ-

ʦʧʨʝʜʝʣʝʥʠʷ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʣʫʞʙʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʦʧʦʣʟʥʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʦʣʟʘʥʠʷ ʧʦʨʦʜ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʁʧʘʨʘʤʝʪʨʦʚ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ [5, 44, 64]. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʢʨʫʛʣʦ-ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦ ʤʘʨʢʰʝʡʜʝʨʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ʧʨʦʬʠʣʴʥʳʭ ʣʠʥʠʷʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʭ ʤʝʩʪʘʭ ʙʦʨʪʦʚ, ʧʦ ʚʝʢʪʦʨʘʤ ʧʝʨʝʤʝʱʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʢ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʩʪʝʤʳ çʦʪʢʦʩ - ʟʝʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴè ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

ʩʢʦʣʴʞʝʥʠʷ.    

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚʦʧʨʦʩʳ ʫʪʦʯʥʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʬʠʣʴʥʳʭ 

ʣʠʥʠʡ ʠ ʯʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʥʘʙʣʶʜʝʥʠʡ ʦʪʢʦʩʘ ʠʣʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʪʘʶʪʩʷ 

ʦʪʢʨʳʪʳʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ ʤʥʦʛʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʪʝʣʴʥʫʶ ʩʪʘʥʮʠʶ 

(ʧʨʦʬʠʣʴʥʫʶ ʣʠʥʠʶ) ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʘ ʦʧʦʣʟʝʥʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʨʫʛʦʤ. ɺ ʥʘʫʯʥʦʡ 

ʩʨʝʜʝ ʵʪʦʪ ʬʘʢʪ ʠʤʝʥʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ ʥʘʙʣʶʜʝʥʠʡ. ʊʘʢʠʝ ʩʣʫʯʘʠ ʠʤʝʣʠ ʤʝʩʪʦ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʘʨʴʝʨʘʭ [3, 33, 34, 75, 98, 100] ʠ ʥʘ ʟʘʨʫʙʝʞʥʳʭ. ʊʘʢ, ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʂʘʨʴʝʨ "ɹʠʥʛʝʤ-ʂʘʥʴʦʥ" (ʖʪʘ, ʉʐɸ) (ʨʠʩʫʥʦʢ 1.3). ʅʘ ʵʪʦʤ ʢʘʨʴʝʨʝ ʤʦʥʠʪʦʨʠʥʛ 

ʘʢʪʠʚʥʝʝ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʶʞʥʦʤ ʙʦʨʪʫ, ʦʜʥʘʢʦ ʚ 2013 ʛʦʜʫ ʦʧʦʣʟʝʥʴ ʧʨʦʠʟʦʰʸʣ ʚ ʟʦʥʝ, ʢʦʪʦʨʘʷ 

ʩʯʠʪʘʣʘʩʴ ʧʦʜʚʠʞʥʦʡ, ʥʦ ʥʝ ʢʨʠʪʠʯʥʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʦʚʨʝʤʷ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʣʶʜʝʡ ʠ ʠʟʙʝʞʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ. 
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ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʪʘʚʠʪ ʮʝʣʴʶ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʩ ʫʯʝʪʦʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʩʪʘʜʠʡ ʧʨʦʪʝʢʘʥʠʷ ʦʧʦʣʟʷ. 

1.2 ʆʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ʉʦʟʜʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʟʘʜʝʣʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ 

ʥʘʫʯʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʙʷʟʘʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʨʫʜʘʤ ʌʠʩʝʥʢʦ ɻ.ʃ. [45, 90]. ɽʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʦʣʞʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʨʘʪʥʠʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʠ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʪʘʢʠʭ ʫʯʝʥʳʭ ʢʘʢ: ʇʦʧʦʚ ʀ.ʀ., ʈʝʚʘʟʦʚ ʄ.ɸ., ʇʝʚʟʥʝʨ ʄ.ɽ., ʉʘʧʦʞʥʠʢʦʚ ɺ.ʊ., ɹʦʨʱ-

ʂʦʤʧʦʥʠʝʮ ɺ.ʀ., ʊʫʨʠʥʮʝʚ ʖ.ʀ., ɿʦʪʝʝʚ ɺ.ɻ., ʐʧʘʢʦʚ ʇ.ʉ., ʆʢʘʪʦʚ ʈ.ʇ., ʅʠʟʘʤʝʪʜʠʥʦʚ ʌ.ʂ., 

ʄʦʯʘʣʦʚ ɸ.ʄ., ɽʨʤʘʢʦʚ ʀ.ʀ., ɹʘʭʘʝʚʘ ʉ.ʇ., ɾʘʙʢʦ ɸ.ɺ., ʄʫʩʪʘʬʠʥ ʄ.ɻ. ʠ ʜʨ. 

ʇʝʨʚʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʨʴʝʨʥʳʭ ʦʪʢʦʩʦʚ, ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʚ 1962 ʛʦʜʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʦʨʥʦʡ 

ʛʝʦʤʝʭʘʥʠʢʠ ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʜʝʣʘ (ɺʅʀʄʀ) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʌʠʩʝʥʢʦ ɻ.ʃ. ɺ ʀʥʩʪʨʫʢʮʠʠ 

ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ, ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʠ ʦʪʚʘʣʦʚ ʥʘ ʢʘʨʴʝʨʘʭ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ [32] ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ 

ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʨʘʟʚʠʪʳʭ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʩʦʩʪʘʚ ʨʘʙʦʪ 

ʧʦʟʚʦʣʷʣ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʘʨʫʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪ 

ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʨʴʝʨʘʭ. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ, ʚ 1987 ʛʦʜʫ ʚʳʰʝʣ ʝʝ ʚʘʨʠʘʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʘʩʧʝʢʪʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʫʯʪʝʥʳ ʨʘʥʝʝ [31]. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʙʦʨʪʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ:  

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʘ 

ʠʤʝʥʥʦ ʩʮʝʧʣʝʥʠ ̫ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʩʤʝʱʝʥʠʡ ʧʦ ʨʝʧʝʨʘʤ; 

ï ʚʳʯʠʩʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʧʦ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʫʜʝʨʞʠʚʘʶʱʠʭ ʩʠʣ ʢ ʩʜʚʠʛʘʶʱʠʤ; 

ï   ʩʨʘʚʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʦʨʦʜ ʤʘʩʩʠʚʘ. 

ʇʦʩʣʝʜʥʠʤ ʥʦʨʤʘʪʠʚʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚʦ ɺʅʀʄʀ, ʷʚʣʷʣʠʩʴ çʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʘʭè [66]. ʀʤʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʝʮʠʘʣʠʩʪʳ ʥʝ ʪʦʣʴʢʦ ʫʛʦʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʚʩʝʡ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʚʧʣʦʪʴ ʜʦ 2020 ʛʦʜʘ.   
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʦʮʝʥʢʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʠʢʘʟ N 439 ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʘʪʦʤʥʦʤʫ ʥʘʜʟʦʨʫ çʇʨʘʚʠʣʘ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ 

ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚè ʦʪ 13 ʥʦʷʙʨʷ 2020 ʛʦʜʘ (ʌʅʇ) [89]. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʠ 

ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʨʦʪʠʚʦʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [72, 73].  

ɺ ʜʦʢʫʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʯʝʪʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʚ 

ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʫʧʦʚ ʠ ʦʪʢʦʩʦʚ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʠʤʝʥʥʦ: ʤʝʪʦʜ 

ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ; ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʚʘʨʠʘʮʠʦʥʥʳʡ ʤʝʪʦʜ. ɼʦʧʫʩʢʘʝʪʩʷ ʘʧʨʦʙʘʮʠʷ ʥʦʚʳʭ ʩʨʝʜʩʪʚ 

ʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʪʣʠʯʥʳʭ ʦʪ ʧʨʝʜʧʠʩʘʥʥʳʭ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʙʲʝʢʪ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ.   

ɺ ʧʨʘʚʠʣʘʭ ʢ ʩʦʩʪʘʚʫ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʦʙʦʟʥʘʯʝʥ ʢʦʤʧʣʝʢʩ 

ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʜʝʬʦʨʤʘʮʠʡ. ɼʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʦʩʣʘʙʣʝʥʠʷ ʤʝʪʦʜʘʤʠ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ, ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʲʝʤʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʝʤʢʠ 

ʜʘʥʥʳʝ ʫʯʘʩʪʢʠ ʥʝʜʨ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʥʘ ʧʣʘʥʝ ʣʠʙʦ ʥʘ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ.  

ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ, ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚ ʦʪʢʦʩʦʚ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʚʳʷʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʬʦʨʤʘʮʠʡ ʚ ʙʦʨʪʦʚʳʭ ʤʘʩʩʠʚʘʭ.  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʪʢʨʳʪʳʤ ʛʦʨʥʳʤ ʚʳʨʘʙʦʪʢʘʤ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ çʇʨʘʚʠʣʘʭ ʦʭʨʘʥʳ 

ʩʦʦʨʫʞʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʘ 

ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭè [61] ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʨʴʝʨʦʚ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʨʘʥʝʝ ʧʨʦʡʜʝʥʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ [19, 

68, 85]. ʊʘʢʞʝ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʦʧʘʩʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠ 

ʚʝʜʝʥʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦʜ ʦʧʦʣʟʥʝʚʳʤʠ ʦʪʢʦʩʘʤʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʤʝʨʳ ʟʦʥ ʚʣʠʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʚʝʣʠʯʠʥʳ ʠ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʠʡ, 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʜʚʠʞʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ.  ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ʨʘʩʢʨʳʚʘʝʪ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʧʦʜʨʘʙʦʪʢʠ ʦʧʦʣʟʥʝʚʳʭ 

ʦʪʢʦʩʦʚ. ɽʩʣʠ ʧʦʜʟʝʤʥʳʝ ʛʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦʜʨʘʙʘʪʳʚʘʶʪ ʦʧʦʣʟʥʝʚʦʡ ʩʢʣʦʥ ʩʦ ʩʪʦʨʦʥʳ ʧʘʜʝʥʠʷ, 

ʘ ʛʨʘʥʠʮʘ ʟʦʥʳ ʦʧʘʩʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʩʦ ʩʪʦʨʦʥʳ ʚʦʩʩʪʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʧʦʣʟʥʝʚʦʛʦ ʦʪʢʦʩʘ, ʪʦ ʟʘ ʛʨʘʥʠʮʫ ʟʦʥʳ ʦʧʘʩʥʦʛʦ ʚʣʠʷʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʦʩʩʪʘʥʠʷ 
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ʧʨʠʥʠʤʘʝʪʩʷ ʪʦʯʢʘ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʦʩʢʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʦʧʦʣʟʥʷ. ɽʩʣʠ ʧʦʜʟʝʤʥʳʝ 

ʛʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦʜʨʘʙʘʪʳʚʘʶʪ ʦʧʦʣʟʥʝʚʦʡ ʩʢʣʦʥ ʩʦ ʩʪʦʨʦʥʳ ʚʦʩʩʪʘʥʠʷ ʠ ʛʨʘʥʠʮʘ ʟʦʥʳ 

ʦʧʘʩʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʩʦ ʩʪʦʨʦʥʳ ʚʦʩʩʪʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚʥʝ 

ʦʧʦʣʟʥʝʚʦʛʦ ʪʝʣʘ, ʪʦ ʛʨʘʥʠʮʳ ʟʦʥʳ ʦʧʘʩʥʦʛʦ ʚʣʠʷʥʠʷ ʦʪ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʣʠʷʥʠʷ ʦʧʦʣʟʥʷ. 

ɸʥʘʣʠʟʠʨʫʷ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʢʘʩʘʶʱʫʶʩʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ 

ʢʘʨʴʝʨʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʩʘʣʠʩʴ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʫʤʝʨʥʳʤ ʤʘʩʩʠʚʦʤ ʜʘʥʥʳʭ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʤʝʩʪ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʝʡ, ʪʨʝʙʫʶʪʩʷ ʨʝʰʝʥʠʷ ʫʞʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ 2022 ʛʦʜʘ [44, 46] ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʩʫʱʝʩʪʚʫʶʪ ʩʣʦʞʥʳʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

[41, 74, 91]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʤʝʩʪʘʤ ʟʘʣʦʞʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. 

ʄʝʪʦʜʳ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦ ʦʮʝʥʢʝ 

ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʫʧʨʘʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ, 

ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚ (2022 ʛ.) ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

- ʉʠʩʪʝʤʳ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʘʩʩʠʚʘ, ʘ 

ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʤʝʱʝʥʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ;  

- ʌʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ 

ʛʝʦʤʝʪʨʠʠ ʙʦʨʪʦʚ ʩʦ ʚʨʝʤʝʥʝʤ; 

- ʈʘʜʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʩʝʜʘʥʠʡ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʄʥʦʛʠʝ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʠʟʤʝʨʝʥʠʡ, ʮʠʬʨʦʚʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ, ʦʪʥʝʩʝʥʳ ʥʘ 

ʚʳʙʦʨ ʠʩʧʦʣʥʠʪʝʣʷ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʮʝʥʢʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ.  

ʂʘʢ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʘ ʦʧʦʣʟʝʥʴ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʨʫʛʦʤ. ʉ ʵʪʠʤ, ʥʝʩʦʤʥʝʥʥʦ, ʩʚʷʟʘʥ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ 

2022 [46] ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢʠʝ ʢʘʢ ʨʘʜʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. 

ʆʜʥʘʢʦ ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʯʘʥʠʡ. ʈʘʜʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʤʦʞʝʪ ʩʝʙʝ 

ʧʦʟʚʦʣʠʪʴ ʥʝ ʢʘʞʜʳʡ ʢʘʨʴʝʨ ʚʚʠʜʫ ʜʦʨʦʛʦʚʠʟʥʳ ʤʝʪʦʜʠʢʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠ ̫ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʩʤʦʩʥʠʤʢʦʚ.  
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ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʠʟʫʯʝʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʠ ʚʳʜʝʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʟʦʥ. ʀʭ 

ʣʦʢʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʘ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʘ ʦʙ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ 

ʢʘʨʴʝʨʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʦʧʦʣʟʥʝʡ ʧʦ ʤʝʭʘʥʠʟʤʫ 

ʧʨʦʪʝʢʘʥʠʷ. ʅʘ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [21, 27, 95, 96]. 

ʀʭ ʚʳʚʦʜ rʩʚʦʜʪ̫ʩʷ ʢ ʠʟʫʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʷʜ ʦʧʦʣʟʥʝʡ ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʩʮʝʥʘʨʠʶ, ʪʦ ʝʩʪʴ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪʨʳʚʘ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʧʦʣʟʘʥʠʝʤ ʪʝʣʘ ʦʧʦʣʟʥʷ ʧʦ ʧʣʦʩʢʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʥʘʯʘʣʴʥʳʭ 

ʩʪʘʜʠʷʭ ʦʪʢʦʩ ʫ ʥʠʞʥʠʭ ʫʩʪʫʧʦʚ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʧʦʣʟʝʥʴ ʥʘ ʢʘʨʴʝʨʝ ɹʠʥʛʝʤ-ʂʘʥʴʦʥ (ʨʠʩʫʥʦʢ 1.3). ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʳ ʧʣʦʱʘʜʢʠ ʦʪʨʳʚʘ ʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʪʝʣʘ ʦʧʦʣʟʥʷ ʧʣʦʩʢʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥ ʚʠʜ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʫʧʘ, ʦʙʫʨʝʥʥʦʛʦ ʩʢʚʘʞʠʥʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʠ ʜʨʫʛʦʡ ʩʮʝʥʘʨʠʡ: ʦʪʢʦʩ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʘ ʥʠʞʥʠʭ ʫʩʪʫʧʘʭ ʠʩʧʳʪʳʚʘʝʪ 

ʙʦʣʴʰʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʢʘʢ ʙʳ çʧʦʜʨʝʟʘʶʪè ʙʦʨʪ ʩʥʠʟʫ ʠ ʜʘʣʝʝ ʩʠʪʫʘʮʠʷ ʧʝʨʝʭʦʜʠʪ ʢ 

ʧʝʨʚʦʤʫ (ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʩʮʝʥʘʨʠʶ), ʥʦ ʧʨʠ ʵʪʦʤ ʦʧʦʣʟʝʥʴ ʨʝʘʣʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʠ 

ʚ ʵʪʦʡ ʩʚʷʟʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʩʤʝʱʝʥʠʡ ʨʝʧʝʨʦʚ ʥʘ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʧʦʣʟʥʠ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʙʦʨʪʫ ʂʦʨhʫʥʦʚʩʢʦʛʦ ʢʘʨʴʝʨʘ ʠ ʢʘʨʴʝʨʝ Martha Mine (ʨʠʩʫʥʢʠ 1.1, 1.2). ɹʝʟʫʩʣʦʚʥʦ, ʩʮʝʥʘʨʠʡ 

ʵʪʠʭ ʦʧʦʣʟʥʝʡ ʦʪʣʠʯʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʠ ʫʯʝʪʘ ʵʪʠʭ ʩʮʝʥʘʨʠʝʚ ʧʨʠ ʧʨʦʛʥʦʟʥʦʡ ʦʮʝʥʢʝ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʡ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʚʢʣʶʯʘʶʱʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ɻʅʉʉ-ʪʝʭʥʦʣʦʛʠʠ, ʨʘʜʘʨʥʘʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʷ, 

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ɹɺʉ (ʙʝʩʧʠʣʦʪʥʳʝ ʚʦʟʜʫʰʥʳʝ ʩʫʜʥʘ) ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ, 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪʘʭ [46], ʦʜʥʘʢʦ ʛʝʦʤʝʭʘʥʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʙʫʶʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɺʘʞʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʚʳʷʚʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ (ʇʆʆɿ) ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʪʦʯʥʠʪʴ ʤʝʩʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʷ 

(ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ, ʤʝʭʘʥʠʟʤ), ʠʟʫʯʝʥʳ ʧʦʢʘ ʥʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. ʇʨʦʜʚʠʞʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʦʧʨʦʩʝ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʝʢʘʥʠʷ ʦʧʦʣʟʥʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʠʪ ʚʥʝʩʪʠ 

ʫʪʦʯʥʝʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʚʦʟʤʦʞʥʦʛʦ ʦʧʦʣʟʥʝʚʦʛʦ ʤʘʩʩʠʚʘ, ʢʘʢ ʧʦ ʥʦʨʤʘʣʠ ʢ ʙʦʨʪʫ, ʪʘʢ ʠ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ. ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʧʦ ʥʦʨʤʘʣʠ ʢ ʙʦʨʪʫ (ʰʠʨʠʥʘ ʧʨʠʟʤʳ ʦʙʨʫʰʝʥʠʷ [44]), 

ʙʝʟʫʩʣʦʚʥʦ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 
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ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʚ ʢʦʪʦʨʦʡ ʠʥʪʝʛʨʘʣʴʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢ ʠ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɼʨʫʛʠʤ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ 

ʚʦʧʨʦʩʦʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʷ ʠʣʠ ʩʮʝʥʘʨʠʷ 

ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʜʝʬʦʨʤʘʮʠʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʟʦʥʳ ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʢʦʪʦʨʳʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʧʨʠ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ. 

ʆʪʤʝʯʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʦʧʘʩʥʦʩʪʴʶ ʘʚʘʨʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʧʦʣʟʥʷʭ ʧʨʠʥʦʩʷʪ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʧʨʦʠʟʚʦʜʩʪʚʫ [24].  

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʦʣʟʥʷ - ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʨʝʰʝʥʠʶ 

ʢʦʪʦʨʦʡ ʧʦʩʚʷʱʝʥʦ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʘʚʣʦʚʠʯ ɸ.ɸ.  ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ [6, 48, 57, 92] 

ʧʨʠʚʦʜʠʪ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʜʘʝʪ ʧʨʦʛʥʦʟ 

ʚʝʨʦʷʪʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ɺ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 

ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʨʘʥʠʮ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʩʩʠʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʥʳʭ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ, ʩʣʘʛʘʶʱʠʭ ʙʦʨʪ ʢʘʨʴʝʨʘ. 

ʇʘʥʯʝʥʢʦ ɸ.ɺ. [58, 59, 60] ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʩ ʫʯʝʪʦʤ 

ʢʨʠʚʦʣʠʥʝʡʥʦʩʪʠ ʝʛʦ ʛʨʘʥʠʮ. ɺ ʝʛʦ ʨʘʙʦʪʘʭ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʨʝʭʤʝʨʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʧʦʨʦʜ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ 

ʚʦʟʤʦʞʥʳʭ ʦʧʦʣʟʥʝʡ. ʉʘʥʥʠʢʦʚʘ ɸ.ʇ. [22, 76] ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʪʠʣʘ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʏʝʙʘʢʦʚʘ ɸ.ɺ. [93] ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʛʣʫʙʦʢʠʭ ʢʘʨʴʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʚʣʠʷʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʨʪʦʚ. 

ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʚʦʟʤʦʞʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʣʦʩʢʦʩʪʝʡ ʩʢʦʣʴʞʝʥʠʷ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʥʘʧʨʘʚʣʷʝʪ ʢ ʧʨʦʜʦʣʞʝʥʠʶ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʩʮʝʥʘʨʠʷʭ 

ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʨʘʙʦʪʘʭ [1, 2, 21, 27, 28, 95, 96] ʧʨʠʚʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʤʝʪʦʜʠʢ ʧʦ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ. ʋʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʜʦʩʪʘʪʦʢ 

ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʦʩʪʦʷʱʠʡ ʚ 

ʪʦʤ, ʯʪʦ ʰʠʨʠʥʘ ʧʨʠʟʤʳ ʦʧʦʣʟʥʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩ ʟʘʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺ 

ʨʘʙʦʪʘʭ [47, 48] ʧʦʢʘʟʘʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʠʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʨʘʩʩʤʦʪʨʝʪʴ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪ,r ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʠ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʥʝ ʩʦʜʝʨʞʘʪ ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
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ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʚʢʣʶʯʘʶʱʠʭ ʚʳʜʝʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʟʦʥ ʠ ʫʯʝʪ ʩʮʝʥʘʨʠʷ ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

1.3 ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ɺ ʥʦʨʤʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʨʴʝʨʦʚ [44] ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʪʢʦʩʦʚ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ɺ ʥʠʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʘʷ ʦʙʲʝʢʪ ʚʝʜʝʥʠʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʘ; ʧʨʦʚʦʜʠʪʴ ʚʠʟʫʘʣʴʥʳʝ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠ ̫ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʙʦʨʪʦʚ, ʫʩʪʫʧʦʚ ʠ ʦʪʢʦʩʦʚ; ʚʳʷʚʣʷʪʴ ʟʦʥr ʠ 

ʫʯʘʩʪʢʠ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʨʫʰʘʶʱʠʭ ʜʝʬʦʨʤʘʮʠʡ; ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠ ̫ ʠ (ʠʣʠ) ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ; ʠʟʫʯʘʪʴ 

ʚʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠ ̫ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ, ʫʩʪʫʧʦʚ, ʦʪʢʦʩʦʚ; ʜʦʢʫʤʝʥʪʠʨʦʚʘʪ ɹʥʘʨʫʰʝʥʠ;̫ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʭʘʨʘʢʪʝʨ ʥʘʨʫʰʝʥʠʡ, ʩʪʝʧʝʥʴ ʦʧʘʩʥʦʩʪʠ, ʧʨʠʯʠʥ rʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʜʨ.  

ʅʘʧʨʘʚʣʝʥʠʷ ʨʝʰʝʥʠʡ ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ 

ʫʢʘʟʘʥʠʷʭ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʫʧʨʘʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ, ʢʘʨʴʝʨʦʚ, ʨʘʟʨʝʟʦʚ ʠ ʦʪʢʦʩʦʚ ʦʪʚʘʣʦʚ [46]. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʦʚʝʜʝʥʠʷ 

ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʣʠʥʠʷʤ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚʩʝʛʦ ʢʘʨʴʝʨʘ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. 

ɺ ʥʘʮʠʦʥʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [20] ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪ ɹ

ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜ rʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʝʝ ʢʘʢ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʝ (ʯʝʨʝʟ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʯʢʝ), ʪʘʢ ʠ ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ (ʯʝʨʝʟ ʫʩʠʣʠʷ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ). 

ʅʘʢʦʧʣʝʥʥʳʡ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʦʧʳʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʦʪʢʦʩʦʚ ʧʨʠʚʝʣ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʠ ʨʘʟʨʝʟʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʪʨʘʙʦʪʢʠ. ʕʪʠ ʤʝʪʦʜʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʵʤʧʠʨʠʯʝʩʢʠʝ ʠ 

ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʧʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʫʯʠʪʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʤʝʪʨʠʷ ʩʢʣʦʥʘ, 

ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ, ʥʘʛʨʫʟʢʠ ʠ ʪ.ʜ.  

ʕʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʧʳʪʝ ʠ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʨʝʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʦʧʳʪʘ ʧʨʦʰʣʳʭ ʨʘʙʦʪ.  

ʇʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ.  
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ɺ ʮʝʣʦʤ, ʚʳʙʦʨ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ. 

ʂʦʤʙʠʥʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʞʝʪ ʜʘʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʘ ʠ 

ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ. 

ʄʝʪʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

ʤʝʪʦʜʳ ʘʥʘʣʦʛʠʡ; ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ; ʯʠʩʣʝʥʥʳʝ ʠ 

ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ; ʤʝʪʦʜʳ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʙʦʨʪʦʚ ʠ ʫʩʪʫʧʦʚ ʤʝʪʦʜʦʤ ʘʥʘʣʦʛʠʡ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘ ʵʪʘʧʝ 

ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʧʦ ʨʝʰʝʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʘʨʘʤʝʪʨʳ ʙʦʨʪʦʚ 

ʠ ʫʩʪʫʧʦʚ ʢʘʨʴʝʨʦʚ. ʀʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʥʘʣʦʛʠʠ ʚʳʜʝʣʷʶʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ 

ʞʝ ʧʨʠʟʥʘʢʦʚ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʧʦ ʟʥʘʯʠʤʦʩʪʠ (ʚʝʩʫ); ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 

ʨʘʟʥʦʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʠ ʪ.ʜ. ʇʨʠʟʥʘʢʠ ʟʘʚʠʩʷʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʪʠʧʘ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, ʦʧʠʩʘʥʠʷ ʧʦʨʦʜ 

(ʪʠʧ, ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜ ʠ ʪ.ʜ.), ʩʪʨʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪ.ʜ.  

ʄʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʩʣʘʙʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʥʦʩʠʪ ʦʙʷʟʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠʩʢʣʶʯʘʷ ʣʠʰʴ 

ʧʨʝʜʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʩʦʪʥʠ ʩʧʦʩʦʙʦʚ ʧʨʠʝʤʘ ʨʘʩʯʝʪʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.   

 ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʠʙʦʣʴʰʫʶ ʘʧʨʦʙʘʮʠʶ ʧʨʦʰʣʠ ʤʝʪʦʜʳ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʠʣʠ 

ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʞʝʥʠʷ ʩʠʣ (ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʩʠʣ), ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʪʨʝʤ 

ʫʨʘʚʥʝʥʠʷʤ ʨʘʚʥʦʚʝʩʠʷ (ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ).    

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʝʪʦʜʦʚ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʯʠʩʣʝʥʥʳʝ ʠ ʚʘʨʠʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʫʶ ʦʙʣʘʩʪʴ ʠʥʪʝʨʝʩʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʏʠʩʣʝʥʥʳʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʜʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ.  

ʄʝʪʦʜ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ. ʇʨʝʜʫʩʤʦʪʨʝʥʥʘʷ 

ʩʭʦʞʝʩʪʴ ʤʦʜʝʣʠ ʩ ʥʘʪʫʨʦʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ, ʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʘʩʰʪʘʙʘ, ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʉʧʝʮʠʬʠʢʘ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ 

ʧʦʚʣʝʢʣʘ ʟʘ ʩʦʙʦʡ ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 150 [62, 63, 64]. ʕʪʠ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ 

ʧʦ ʦʙʱʠʤ ʧʨʠʟʥʘʢʘʤ, ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ:  

ï ʉʧʦʩʦʙ ʨʘʩʯʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ [90]; 
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ï ɺʳʙʦʨ ʤʝʪʦʜʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ (ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ) 

ʠ ʩʧʦʩʦʙʫ ʠʭ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʩʧʦʩʦʙʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ;  

ï ʄʝʪʦʜʠʢʘ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʦʪʢʦʩʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʘʨʴʝʨʘʭ;  

ï ʄʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ɻ.ʃ. ʌʠʩʝʥʢʦ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʚ ʚʠʜʝ ʩʦʯʝʪʘʥʠʷ ʦʪʨʝʟʢʦʚ, ʦʢʨʫʞʥʦʩʪʝʡ ʠ ʧʨʷʤʳʭ. 

ʇʨʠ ʜʘʥʥʦʤ ʨʘʩʯʝʪʝ ʦʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʧʣʦʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʫʯʠʪʳʚʘʝʪ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ, ʫʩʣʦʚʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʝʣʠʯʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ. 

ɺʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʨʘʩʯʝʪʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʩʣʫʞʠʪ ʰʠʨʠʥʘ 

ʧʨʠʟʤʳ ʩʧʦʣʟʘʥʠʷ ï m. ʈʘʩʯʝʪ ʩʠʣ, ʩʜʚʠʛʘʶʱʠʭ ʛʦʨʥʳʡ ʤʘʩʩʠʚ (ʧʨʠʟʤʫ) ʧʦ ʥʝʡ, ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʤʘ ʧʨʠʟʤʳ, ʥʘ ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ m.  

ɺʳʨʘʞʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ m ʚʢʣʶʯʘʝʪ ʫʛʦʣ ʦʪʢʦʩʘ, ʝʛʦ ʚʳʩʦʪʫ, ʨʘʟʤʝʨ 

ʚʦʟʤʦʞʥʦʛʦ ʟʘʢʦʣʘ ʠ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʦʨʦʜ. ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ [44] m 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1.1): 

ά
ς(ρ  ὧὸὫ‌zὸὫ

‌ •
ς  ςὌ

ὧὸὫτυ  
•
ς ὸὫ

‌ •
ς

ȟ (1.1) 

ʛʜʝ: 

 ‌ ï ʫʛʦʣ ʦʪʢʦʩʘ, ʛʨʘʜ;  

ʅ ï ʚʳʩʦʪʘ ʦʪʢʦʩʘ, ʤ;  

Ὄ  ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʨʝʱʠʥʘ ʦʪʨʳʚʘ, ʤ;  

•  ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʩ ʚʚʝʜʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʘʩʘ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʦʜʥʦʨʦʜʥʦʛʦ ʦʪʢʦʩʘ ʧʨʠʥʠʤʘʶʪ ʙʣʠʟʢʦʡ ʢ 

ʢʨʫʛʣʦʮʠʣʠʥʜʨʠʯʝʩʢʦʡ.  

ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʧʣʘʚʥʦʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.4. 
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ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʧʣʘʚʥʦʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʣʴʞʝʥʠʷ (‌ ï ʫʛʦʣ 

ʦʪʢʦʩʘ, ʛʨʘʜ.; ʅ ï ʧʨʝʜʝʣʴʥʘʷ ʚʳʩʦʪʘ ʦʪʢʦʩʘ, ʤ;  Ὄ  ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʪʨʝʱʠʥʘ ʦʪʨʳʚʘ, ʤ; •  ï 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʛʨʘʜ) 

 ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʬʦʨʤʫʣʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʦʣʘ (-ʦʚ) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʦʜʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʧʘʨʘʤʝʪʨʫ - 

ʫʛʣʫ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʦʨʦʜ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚʩʝ ʚʳʛʣʷʜʠʪ 

ʜʦʚʦʣʴʥʦ ʢʦʨʨʝʢʪʥʦ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʣʦʱʘʜʦʢ ʩʢʦʣʴʞʝʥʠʷ ʫ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʝʩʘ ʧʦʨʦʜ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦ ʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʣʦʱʘʜʢʘ ʫ 

ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʦʪʢʦʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʫʛʣʦʤ 45-ű/2 ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʦʩʘ ʚ ʩʪʦʨʦʥʫ ʤʘʩʩʠʚʘ. 

ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʟʥʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʪʫ ʧʣʦʱʘʜʢʫ, ʪʘʢ ʢʘʢ ʧʦ ʥʝʡ 

ʚʳʜʝʣʷʝʪʩʷ ʧʣʦʩʢʦʩʪʴ ʩʢʦʣʴʞʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨ m. ɸʚʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ m ʙʦʣʝʝ ʥʘʜʝʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ʅʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ m ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ 

[25, 47, 95]. 

1.3.1 ʅʘʪʫʨʥʳʝ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʅʘʪʫʨʥʳʝ ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʟʫʯʝʥʠʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʦʚʝʨʥʦ ʚʳʷʚʣʷʶʪ ʧʨʦʮʝʩʩʳ ʠ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʤʝʭʘʥʠʟʤ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʘʩʩʠʚʘ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʚʳʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ 

ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʜʝʣʠʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʦʮʝʥʠʪʴ ʚʘʞʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʇʨʠ 

ʚʳʙʦʨʝ ʥʘʪʫʨʥʳʭ ʩʧʦʩʦʙʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʪʠʧʳ 

ʜʝʬʦʨʤʘʮʠʡ, ʩʢʦʨʦʩʪʠ ʠ ʤʘʩʰʪʘʙʳ ʠʭ ʨʘʟʚʠʪʠʷ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ. 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ [65]. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʵʪʠʭ 
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ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʩʯʝʪʦʚ ʠ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʪʘʣʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʃʝʥʠʥʛʨʘʜʩʢʠʤ ʛʦʨʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʠ ʠʥʩʪʠʪʫʪʦʤ ɺʅʀʄʀ. ʉʠʩʪʝʤʘ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʨʫʜʥʠʢʝ ʂʘʫʣʘ-ʂʦʪʩʝʣʴʚʘʘʨʘ (ɻʆʂ 

"ʇʝʯʝʥʛʘʥʠʢʝʣʴ") ʩ 1973 ʛʦʜʘ ʠ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʩʙʦʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʧʝʨʝʜʘʯʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʕɺʄ ʠ ʧʝʨʝʜʘʯʠ ʥʘ ʨʫʜʥʠʢ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʨʘʙʦʪʦʢ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʜʝʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ 

ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ: ʧʨʷʤʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʤʝʱʝʥʠʷ, ʥʘʢʣʦʥʳ, ʢʨʠʚʠʟʥʫ, ʢʦʥʚʝʨʛʝʥʮʠ,ʁ ʥʘʛʨʫʟʢʠ ʠʣʠ 

ʥʘʧʨʷʞʝʥʠʷ; ʠ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ, ʚ ʦʩʥʦʚʥʦʤ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʭ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ, 

ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ. 

ʂ ʧʨʷʤʳʤ ʤʝʪʦʜʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʩʧʫʪʥʠʢʦʚʫʶ ʩʲʝʤʢʫ, 

ʣʠʜʘʨʥʫʶ ʩʲʝʤʢʫ, ʩʲʝʤʢʫ ʩ ʧʦʤʦʱʴʶ ɹɺʉ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʟʦʥʳ ʩʜʚʠʞʝʥʠʷ ʠ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʪʫʨʥʳʤ ʩʧʦʩʦʙʘʤ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʛʝʦʤʝʭʘʥʠʢʠ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʬʦʨʤʘʭ ʧʨʦʷʚʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʮʝʥʠʪʴ 

ʤʝʭʘʥʠʟʤ ʠʭ ʨʘʟʚʠʪʠʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʠ 

ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ  ʧʨʠʥʷʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʦ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

1.3.2 ʄʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ 

ʄʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ (ʄʕʄ) ʙʳʣ ʧʨʝʜʣʦʞʝʥ 

ʩʦʪʨʫʜʥʠʢʦʤ ɺʅʀʄʀ ʂʫʟʥʝʮʦʚʳʤ ɻ.ʅ. ʚ 1936 ʛʦʜʫ ʠ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʧʣʦʪʥʦʩʪʥʳʤ ʠ ʧʨʦʯʥʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʳ ʛʦʨʥʳʤ ʧʦʨʦʜʘʤ ʚ ʤʘʩʩʠʚʝ ʧʨʠ ʧʨʠʥʷʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ. 

ʄʕʄ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʤʦʜʝʣʷʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʨʦʜ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʜʘʝʪ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʤʘʩʩʠʚʘ ʠ ʚʦʚʨʝʤʷ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʨʦʪʠʚʦʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʝʘʣʴʥʦʤ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʲʝʢʪʝ.  

ʆʩʥʦʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ, 

ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ, ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʜʦʙʠʝ - ʵʪʦ ʫʩʣʦʚʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʤʦʜʝʣʠ ʠ 

ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʧʨʦʧʦʨʮʠʠ. ʂʠʥʝʤʘʪʠʯʝʩʢʦʝ ʧʦʜʦʙʠʝ - ʫʩʣʦʚʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʷ ʤʦʜʝʣʠ ʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʦʙʥʳʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʚʩʝʭ ʪʦʯʝʢ ʤʦʜʝʣʠ ʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ 

ʜʨʫʛ ʜʨʫʛʫ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʦʜʦʙʠʝ - ʵʪʦ ʫʩʣʦʚʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʩʩʳ, ʞʝʩʪʢʦʩʪʠ, 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʠ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʧʨʦʧʦʨʮʠʠ.  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʠʩʢ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ 

ʦʙʨʘʙʦʪʘʥʳ ʠ ʠʤʝʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʭʦʜʥʳʝ ʩ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺʘʞʥʦ 

ʪʘʢʞʝ, ʯʪʦʙʳ ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʥʩʪʘʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ ʠ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʪʫʨʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ.  

ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʩʚʷʟʫʶʱʠʭ 

ʚʝʱʝʩʪʚ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʦʙʣʘʜʘʝʪ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʠʤʝʝʪ 

ʭʨʫʧʢʠʡ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ, ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʳʝ ʠ ʭʨʫʧʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʯʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʤʦʣʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʥʘʜʝʣʝʥʘ 

ʩʚʦʡʩʪʚʘʤʠ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ - 

ʧʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʠʟʤʝʥʝʥʠʷ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʚʠʜʝ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʦʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ 

ʧʦʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʪʘʢʠʭ ʢʘʢ ʜʝʬʦʨʤʘʮʠʷ, ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ. 

ʆʜʥʘʢʦ ʤʝʪʦʜ ʄʕʄ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʩʝ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʪʘʢʠʝ ʢʘʢ ʛʝʦʤʝʪʨʠʷ 

ʤʘʩʩʠʚʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʟʜʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʪʦʜ ʄʕʄ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

1.3.3 ʈʘʩʯʝʪʥʳʝ ʤʝʪʦʜʳ: ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʠʝ 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʠ ʤʝʪʦʜ ʛʨʘʥʠʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʩ ʨʘʟʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʅɼʉ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʤʝʱʘʶʱʠʭ ʢʘʨʴʝʨ 

[4, 18, 28, 69, 120]. 

ʄʝʪʦʜ ʛʨʘʥʠʯʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [29] ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦ ʅɼʉ ʚʥʫʪʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʛʨʘʥʠʮ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʨʘʥʠʮ, ʥʘʧʨʠʤʝʨ ʚʢʣʶʯʝʥʠʷ, ʜʝʬʝʢʪʳ, ʚʳʨʘʙʦʪʢʠ ʠ ʪ.ʜ. 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʡ ʛʨʘʥʠʮʳ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ. ʇʦʥʷʪʥʦ, ʯʪʦ ʵʪʦ ʥʝ 

ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ. 

ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʦʙʣʘʩʪʠ ʨʘʩʯʝʪʘ ʥʘ ʩʝʪʢʫ ʠ 

ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʅɼʉ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʵʪʦʡ ʩʝʪʢʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʞʝʥʠʷ [25, 

68, 69]. ʆʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜʘ ʩʦʩʪʦʷʪ ʚ ʩʪʨʦʛʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʝ ʤʦʜʝʣʠ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʣʦʞʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ.  

ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ) [18, 97] ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʟʙʠʝʥʠʠ ʦʙʲʝʢʪʘ ʥʘ 

ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ. ʉʦʩʪʘʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʅɼʉ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʜʘʣʝʝ ʩʠʩʪʝʤʘ 

ʫʨʘʚʥʝʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʦʙʲʝʢʪʦʚ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʄʂʕ ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʳʚʘʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʦʯʝʥʴ ʛʠʙʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʦ ʅɼʉ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʂ) ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʄʂʕ ʜʣʷ ʨʘʟʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ: PLAXIS, Cosmos, Nastran, Ansys ʠ ʜʨ. [17, 18]. ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʵʪʠ ʇʂ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʇʂ çʅɽɼʈɸè [49].  

1.4 ʆʨʛʘʥʠʟʘʮʠʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ʇʦ ʩʝʡ ʜʝʥʴ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜʠʢʦʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ʷʚʣʷʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʣʠʥʠʷʤ, ʢʦʪʦʨʳʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʥʘʠʙʦʣʝʝ 

ʦʩʣʘʙʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʦʨʪʘ [44]. ʇʨʦʬʠʣʴʥʳʝ ʣʠʥʠʠ ʩʦʩʪʦʷʪ ʠʟ ʦʧʦʨʥʳʭ ʠ ʨʘʙʦʯʠʭ ʨʝʧʝʨʦʚ ʠ 
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ʧʨʦʚʦʜʷʪʩʷ ʧʦ ʚʩʝʤʫ ʢʘʨʴʝʨʫ, ʚʢʣʶʯʘʷ ʢʘʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʙʦʨʪʘ, ʪʘʢ ʠ ʧʦʜʦʰʚʫ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʦʬʠʣʴʥʦʡ ʣʠʥʠʠ ʧʨʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʫʛʣʘʭ ʥʘʢʣʦʥʘ ʙʦʨʪʦʚ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 1,2ï1,3) ʠ ʙʝʟ ʫʯʝʪʘ ʦʧʦʨʥʳʭ ʨʝʧʝʨʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1,5ʅ, ʛʜʝ ʅ ï ʛʣʫʙʠʥʘ ʢʘʨʴʝʨʘ.  

 ʆʧʦʨʥʳʝ ʨʝʧʝʨʳ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚʥʝ ʟʦʥʳ ʜʝʬʦʨʤʘʮʠʡ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ ʜʚʫʭ ʥʘ ʢʘʞʜʦʡ ʩʪʦʨʦʥʝ ʧʨʦʬʠʣʴʥʦʡ ʣʠʥʠʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʨʝʧʝʨʘʤʠ ʥʝ 

ʤʝʥʝʝ 20 ʤ.  

ɿʘʢʣʘʜʢʘ ʦʧʦʨʥʳʭ ʨʝʧʝʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʭʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʟʦʥʝ ʜʝʬʦʨʤʘʮʠʡ.  ʅʘ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ ʫʩʪʫʧʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʟʘʣʦʞʝʥʦ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʨʝʧʝʨʦʚ ï ʦʜʠʥ ʚʙʣʠʟʠ ʙʨʦʚʢʠ ʫʩʪʫʧʘ, ʚʪʦʨʦʡ ï ʫ ʧʦʜʦʰʚʳ 

ʚʳʰʝʣʝʞʘʱʝʛʦ ʫʩʪʫʧʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʨʝʧʝʨʘʤʠ ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʟʤʳ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʫʰʝʥʠʷ 

ï 5 - 10 - 15 ʤ, ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʢʘʨʴʝʨʘ ï ʦʪ 15 ʜʦ 30 ʤ.  

ʀʩʭʦʜʥʳʝ ʨʝʧʝʨʳ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʚʩʝ ʦʧʦʨʥʳʝ ʨʝʧʝʨʳ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʣʦʞʝʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʢʣʘʜʢʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʥʳʭ ʨʝʧʝʨʦʚ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʪʨʝʭ. ɿʘʢʣʘʜʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʤʝʩʪʘʭ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʠʟʤʝʥʥʦʩʪʴ ʠʭ ʧʦʣʦʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʧʝʨʳ ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʴʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥ ʦʩʝʜʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ.        

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʪʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʇʨʠʤʝʥʷʶʪ ʮʠʬʨʦʚʳʝ 

ʥʠʚʝʣʠʨʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʭʝʦʤʝʪʨʳ, ʩʧʫʪʥʠʢʦʚʳʝ ʧʨʠʝʤʥʠʢʠ. ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʢʣʠʥʦʤʝʪʨʦʚ, ʪʝʥʟʦʜʘʪʯʠʢʦʚ ʠ ʪ.ʜ. 

ʂʘʢ ʫʢʘʟʘʥʦ ʚ [44] ʥʘ ʚʳʙʦʨ ʤʝʪʦʜʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʣʠʷʶʪ ʢʘʢ ʤʘʩʰʪʘʙʳ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʜʝʬʦʨʤʘʮʠʡ, ʪʘʢ ʠ ʩʢʦʨʦʩʪʴ ʠʭ ʧʨʦʪʝʢʘʥʠʷ. ɼʣʷ ʤʘʣʳʭ ʤʘʩʰʪʘʙʦʚ (ʜʦ 1000 ʢʫʙ. ʤ) ʠ ʙʳʩʪʨʳʭ 

ʩʤʝʱʝʥʠʡ (ʯʘʩʳ, ʜʥʠ) ʜʦʩʪʘʪʦʯʥʦ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʢʦʪʦʨʳʤ 

ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʜʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ɼʣʷ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʦʚ (ʙʦʣʝʝ 1000 ʢʫʙ. ʤ) ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʭ ʩʤʝʱʝʥʠʡ (ʜʥʠ, ʥʝʜʝʣʠ, ʤʝʩʷʮʳ) ʤʦʥʠʪʦʨʠʥʛ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʙʣʶʜʝʥʠʡ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʧʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʟʦʥʝ 

ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʥʪʨʦʣʴ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ.  

ʇʨʠʟʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʚʝʢʪʦʨʦʚ ʩʤʝʱʝʥʠʡ 

ʧʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ ʩʪʘʮʠʦʥʘʨʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʪʨʘʞʘʪʝʣʴʥʳʭ 

ʧʨʠʟʤ. 
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ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʘʨʢʰʝʡʜʝʨʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ 

ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1.3 

ʊʘʙʣʠʮʘ 1.3 ï ʄʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʎʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ 
ʆʙʲʝʢʪ 

ʤʦʥʠʪʦʨʠʥʛʘ 
ʊʠʧ 

ʜʝʬʦʨʤʘʮʠʡ 
ʄʝʪʦʜʳ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ 
ʠ ʪʦʯʥʦʩʪʴ 
ʥʘʙʣʶʜʝʥʠʡ 

1. ʆʙʝʩʧʝʯʝʥʠʝ 
ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ 
ʨʘʙʦʪ; 
2. ɿʘʚʝʨʢʘ 
ʧʨʦʝʢʪʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ; 
3. ʆʙʥʘʨʫʞʝʥʠʝ 
ʧʝʨʚʠʯʥʳʭ 
ʧʨʠʟʥʘʢʦʚ 
ʨʘʟʚʠʪʠʷ 
ʜʝʬʦʨʤʘʮʠʡ; 
4. ʈʘʟʨʘʙʦʪʢʘ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 
ʣʦʢʘʣʠʟʘʮʠʠ 
ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ 
ʠʩʢʣʶʯʝʥʠʷ ʠʣʠ 
ʩʥʠʞʝʥʠʷ 
ʚʨʝʜʥʳʭ ʠ 
ʦʧʘʩʥʳʭ 
ʚʦʟʜʝʡʩʪʚʠʡ ʵʪʠʭ 
ʜʝʬʦʨʤʘʮʠʡ 

ɹʦʨʪʘ ʢʘʨʴʝʨʦʚ, 
ʫʯʘʩʪʢʠ ʙʦʨʪʦʚ, 
ʫʩʪʫʧʳ, 
ʦʪʚʘʣʳ, ʦʪʢʦʩʳ 
ʦʪʚʘʣʦʚ 

ʆʙʨʫʰʝʥʠʷ, 
ʧʨʦʩʘʜʢʠ, 
ʦʧʦʣʟʥʠ, 
ʦʩʳʧʠ, 
ʢʦʤʙʠʥʠʨʦʚʘʥ
ʥʳʝ ʦʙʨʫʰʝʥʠʷ 

1. ɺʠʟʫʘʣʴʥʳʡ; 
2. ʀʥʩʪʨʫʤʝʥʪʘ
ʣʴʥʳʡ: 
- ʩʧʫʪʥʠʢʦʚʳʡ; 
- ʣʠʥʝʡʥʦ-
ʫʛʣʦʚʳʭ 
ʠʟʤʝʨʝʥʠʡ, 
ʧʨʠʟʤʝʥʥʳʡ; 
- ʣʘʟʝʨʥʳʡ; 
- ʫʧʨʦʱʸʥʥʳʡ 

1. ɽʞʝʤʝʩʷʯʥʦ, 
ʩ ʟʘʧʠʩʴʶ ʚ 
ʞʫʨʥʘʣʝ; 
2. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʩʢʦʨʦʩʪʝʡ 
ʩʤʝʱʝʥʠʷ 
ʙʦʨʪʦʚʦʛʦ 
ʤʘʩʩʠʚʘ, ʥʦ ʥʝ 
ʨʝʞʝ 2-ʭ ʨʘʟ ʚ 
ʛʦʜ ʩ ʪʦʯʥʦʩʪʴʶ 
ʥʝ ʥʠʞʝ Ñ15 ʤʤ 
ʜʣʷ ʙʦʨʪʦʚ 
ʢʘʨʴʝʨʦʚ, Ñ30 
ʤʤ ʜʣʷ ʦʪʚʘʣʦʚ 
ʠ ʥʝ ʥʠʞʝ Ñ5 ʤʤ 
ʥʘ 20-ʤʝʪʨʦʚʦʤ 
ʠʥʪʝʨʚʘʣʝ ï ʜʣʷ 
ʫʧʨʦʱʸʥʥʳʭ. 
  

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʝʡ ʩʤʝʱʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1.4. 

ʊʘʙʣʠʮʘ 1.4 ï ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʪʢʦʩʦʚ ʢʘʨʴʝʨʦʚ 

ʉʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ, ʤʤ/ʩʫʪ ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ, ʩʫʪ 

0,1 ï 0,5 365 (1 ʨʘʟ ʚ ʛʦʜ) 

0,5 ï 1,0 180 (2 ʨʘʟʘ ʚ ʛʦʜ) 

1,0 ï 2,0 90 (ʝʞʝʢʚʘʨʪʘʣʴʥʦ) 

2,0 ï 5,0 45 

5,0 ï 10,0 15 

10,0 ï 20,0 7 ï 8 

20,0 ʠ ʚʳʰʝ 3 ï 4 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʟʤʦʞʥʳʭ ʧʨʝʜʚʝʩʪʥʠʢʦʚ ʙʳʩʪʨʳʭ ʦʧʦʣʟʥʝʚʳʭ 

ʩʦʙʳʪʠʡ (ʥʘʯʘʣʴʥʳʡ ʥʘʢʣʦʥ ʦʧʦʣʟʥʷ, ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ, ʧʩʝʚʜʦʦʞʠʞʝʥʠʝ) ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʡ. ɼʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʤʝʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʟʝʤʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʩ 

ʪʦʯʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʳʭ ʤʠʣʣʠʤʝʪʨʦʚ. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʦʝ 

ʠʟʤʝʨʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʟʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʦʚ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 
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ʵʪʘʣʦʥʥʦʛʦ ʤʝʪʦʜʘ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʘ 

ʥʝʙʦʣʴʰʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚ ʣʶʙʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [51, 

54, 55]. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʣʠʜʘʨʥʳʝ ʩʲʝʤʢʠ, ʮʠʬʨʦʚʫʶ ʬʦʪʦʛʨʘʤʤʝʪʨʠʶ, ʨʘʜʘʨʥʫ  ʁ

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠ.ʁ  

1.5 ʎʠʬʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʇʝʨʝʯʝʥʴ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʩʷ ʚʠʜ ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʨʝʣʴʝʬʘ ʠ 

ʩʠʪʫʘʮʠʠ ʤʝʩʪʥʦʩʪʠ. ɺʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ 

ʤʦʜʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʠʟʦʙʨʘʞʘʪʴ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʘ ʪʘʢʞʝ 

ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ: ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʦʚ 

ʩʲʝʤʢʠ, ʧʦʣʫʯʘʪʴ ʮʠʬʨʦʚʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ, ʩʦʟʜʘʚʘʪʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ɻʀʉ), ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʩʯʠʪʘʪʴ ʦʙʲʝʤʳ, ʚʝʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʠ ʪ.ʜ [101, 102, 103, 104, 105, 106]. 

ɸʥʘʣʠʟ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʟʚʣʝʢʘʪʴ ʧʦʣʝʟʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦ ʤʝʨʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʊʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʪʦʯʥʦʩʪʠ ʠ ʜʝʪʘʣʠʟʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʚʘʞʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʦʧʘʩʥʦʩʪʝʡ ʥʘ ʢʘʨʴʝʨʘʭ, 

ʫʧʨʘʚʣʝʥʠʝʤ ʨʝʩʫʨʩʘʤʠ, ʨʘʟʚʝʜʢʦʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʨʘʩʩʝʠʚʘʥʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʠ ʜʨʫʛʠʤʠ ʚʦʧʨʦʩʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʦ ʩʪʝʧʝʥʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʢʪʫʘʣʴʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ [46]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ 

ʤʦʜʝʣʝʡ: ʥʝʨʝʛʫʣʷʨʥʘʷ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʩʝʪʴ (TIN), ʨʝʛʫʣʷʨʥʘʷ ʩʝʪʴ (GRID), ʢʦʥʪʫʨʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʠʟʦʣʠʥʠʡ ʠ ʨʘʩʪʨʦʚʳʡ ʚʠʜ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʭ ʤʦʞʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʥʝʝ ʠʟʦʣʠʥʠʡ, ʙʣʦʢʦʚ ʚʳʩʦʪʥʳʭ 

ʦʪʤʝʪʦʢ, ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʯʝʨʪʝʞʘ. ɼʣʷ ʵʪʦʛʦ ʩʝʡʯʘʩ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ NanoCAD/Autodesk AutoCAD Civil 3D.  

ʆʜʥʘʢʦ, ʩ ʫʯʝʪʦʤ ʧʦʩʪʦʷʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʨʴʝʨʘ ʤʝʥʷʝʪʩʷ ʠ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʦʙʣʠʢ, ʯʪʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʜʝʪʘʣʴʥʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ. ʅʦ ʙʦʣʴʰʠʡ ʚʝʩ ʠʤʝʝʪ ʦʮʝʥʢʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʩʣʦʚʠʡ ʦʩʚʦʝʥʠʷ ʥʝʜʨ ʠ ʟʦʥʠʨʦʚʘʥʠʝ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʩʪʝʧʝʥʠ 

ʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʤʝʪ ʨʘʟʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʦʣʟʥʝʡ 

[39, 77, 79, 94].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʥʦʛʠʝ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ 

ʠʟʤʝʨʝʥʠʡ, ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʦʪʥʝʩʝʥʳ ʥʘ ʚʳʙʦʨ 

ʠʩʧʦʣʥʠʪʝʣʷ.  

ɺ ʇʨʠʢʘʟʝ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʦʪ 19.05.2023 N 186 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 48 [67], ʩʲʝʤʢʘ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ (ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ) ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʦʩʩʳʧʠ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʤʘʩʰʪʘʙʝ ʥʝ ʤʝʣʴʯʝ 1:2000. 

ɽʩʣʠ ʧʣʦʱʘʜʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘ ʤʝʩʷʮ ʯʘʩʪʠ ʨʦʩʩʳʧʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 3000 ʤ, ʩʲʝʤʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʤʘʩʰʪʘʙʝ 1:1000.  

ʇʣʦʪʥʦʩʪʴ ʠ ʜʝʪʘʣʴʥʦʩʪʴ ʩʲʝʤʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ 

(ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʣʠ ʩʧʫʪʥʠʢʦʚʳʭ) ʪʨʘʜʠʮʠʦʥʥʦ ʫʯʠʪʳʚʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ:  

- ʢʘʞʜʳʝ 20-30 ʤ ʧʦ ʙʨʦʚʢʘʤ ʜʣʷ ʤʘʩʰʪʘʙʘ 1:1000 ʠ 30-40 ʤ ʜʣʷ ʤʘʩʰʪʘʙʘ 1:2000; 

- ʧʦʛʨʝʰʥʦʩʪʠ ʥʘʥʝʩʝʥʠʷ ʧʠʢʝʪʦʚ ʥʘ ʧʣʘʥ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 0.5 ʤʤ ʚ ʤʘʩʰʪʘʙʝ 

ʧʣʘʥʘ, ʪ.ʝ. 50 ʩʤ ʜʣʷ ʤʘʩʰʪʘʙʘ 1:1000 ʠ 100 ʩʤ ʜʣʷ ʤʘʩʰʪʘʙʘ 1:1000;  

- ʩʨʝʜʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʩʲʝʤʢʠ ʨʝʣʴʝʬʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʞʘʡʰʠʭ ʪʦʯʝʢ ʩʲʝʤʦʯʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 1/3 ʦʪ ʧʨʠʥʷʪʦʡ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ, ʪʘʢ ʜʣʷ ʩʝʯʝʥʠʷ 

0,5 ʤ ʵʪʦ 17 ʩʤ, ʜʣʷ ʩʝʯʝʥʠʷ 1.0 ʤ - 33 ʩʤ.  

ʅʘ ʚʳʙʦʨ ʤʝʪʦʜʘ ʩʲʝʤʢʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʦʙʳʯʥʦ ʚʣʠʷʶʪ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʝʭʤʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʧʨʦʩʪʦʪʘ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʨʴʝʨʦʚ ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ 

ʩʧʫʪʥʠʢʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʷʚʣʷʷʩʴ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʤʘʨʢʰʝʡʜʝʨʘ, ʧʦʟʚʦʣʷʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦ ʬʠʢʩʠʨʦʚʘʪʴ 

ʪʦʯʢʠ ʠ ʩʪʨʫʢʪʫʨʳ ʨʝʣʴʝʬʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦʡ ʪʨʘʢʪʦʚʢʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʦ ʝʩʪʴ 

çʧʦʣʝʚʠʢè ʧʨʠ ʩʲʝʤʢʝ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʠʢʝʪʘ. ʎʄʈ ʪʦʛʜʘ 

ʚʢʣʶʯʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʪʦʯʝʢ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʤʦʜʝʣʴ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʤʠʥʠʤʘʣʠʟʤʝ ʚʦʟʤʦʞʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʫʯʥʳʝ ʤʝʪʦʜʳ ʩʲʝʤʦʢ ʘʢʪʠʚʥʦ ʚʳʪʝʩʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ. ʂ 

ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ (ʅʃʉ), ʚʦʟʜʫʰʥʦʝ ʣʘʟʝʨʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ (ɹɺʉ), ʩʪʝʨʝʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʩ 

ɹɺʉ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʠʟʙʠʨʘʪʝʣʴʥʳʡ, ʘ ʩʧʣʦʰʥʦʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʨʝʥʠʡ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ 

ʧʦʟʚʦʣʷʶʪ ʩʦʙʨʘʪʴ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʠ ʜʝʪʘʣʴʥʝʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠ,̫ ʫ ʥʠʭ ʝʩʪʴ ʦʙʱʝʝ ʩʚʦʡʩʪʚʦ, ʚʝʜʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʣʫʯʘʝʪʩʷ ʦʙʣʘʢʦ ʪʦʯʝʢ ï ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʠ 

ʦʧʝʨʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʫʙʣʠʢʘʪʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1.6 ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʧʦ ʦʙʣʘʢʘʤ ʪʦʯʝʢ 

ʉʣʦʞʠʚʰʘʷʩʷ ʦʙʱʘʷ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʦʙʲʝʢʪʦʚ ʛʦʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʲʝʤʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5. 

ʆʧʠʰʝʤ ʝʝ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ, ʚʘʞʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʦʙʱʝʡ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʧʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʤʝʪʦʜʘʤ 

ɼʣʷ ʚʩʝʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʲʝʤʢʠ ʤʝʪʦʜʠʯʝʩʢʠ ʚʘʞʥʦ ʚʳʜʝʣʷʪʴ ʵʪʘʧ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ [52]. ʆʥ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʧʦʣʝʚʳʤʠ ʠ 

ʢʘʤʝʨʘʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʘʢ ʢʦʥʚʝʨʪʘʮʠʷ ʜʘʥʥʳʭ, 

ʬʠʣʴʪʨʘʮʠʷ, ʧʨʠʚʝʜʝʥʠʝ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʨʝʛʠʩʪʨʘʮʠʷ (ʫʨʘʚʥʠʚʘʥʠʝ) ʩʲʝʤʦʯʥʳʭ 

ʙʣʦʢʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʦʯʝʢ, ʧʝʨʝʩʯʝʪ ʚ ʥʫʞʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʧʦʩʪʨʦʝʥʠʝ 

ʦʨʪʦʠʟʦʙʨʘʞʝʥʠʡ ʠ ʎʄʈ, ʥʘʨʝʟʢʘ ʥʘ ʫʯʘʩʪʢʠ, ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʠ ʜʨ. ɺʘʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʵʪʦʛʦ 

ʵʪʘʧʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʥʝʢʠʡ ʥʘʙʦʨ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʝʚʳʤʠ ʨʘʙʦʪʘʤʠ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʤʧʝʪʝʥʮʠʠ ʦʧʝʨʘʪʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʣʫʯʘʶʪʩʷ 
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ʤʘʪʝʨʠʘʣʳ ʚ ʦʙʱʝʧʨʠʥʷʪʳʭ ʬʦʨʤʘʪʘʭ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʩʲʝʤʢʠ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʜʦʣʞʥʦ ʦʩʦʙʝʥʥʦ 

ʦʪʥʦʩʠʪʴʩʷ ʢ ʵʪʦʤʫ ʵʪʘʧʫ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʦʯʝʢ ʣʘʟʝʨʥʳʭ ʦʪʨʘʞʝʥʠʡ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʵʪʘʧ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʙʣʘʢʘ. ʆʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʪʦʯʝʢ ʥʘ ʢʣʘʩʩʳ ʧʦ ʚʝʨʦʷʪʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ ʦʙʲʝʢʪʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʘʥʘʣʠʟ ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʛʝʦʤʝʪʨʠʠ) ʪʦʯʝʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʝʜʝʡ [103, 107, 108].  

ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʥʘʯʘʣʘ ʦʪʙʨʘʢʦʚʳʚʘʶʪʩʷ ʰʫʤʳ, ʘ ʟʘʪʝʤ ʤʦʜʝʣʴ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʨʘʚʥʳʝ ʧʦʣʠʛʦʥʳ, ʚ ʢʘʞʜʦʤ ʠʟ 

ʢʦʪʦʨʳʭ ʪʦʯʢʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʚʳʩʦʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʧʨʠʥʠʤʘʶʪʩʷ, ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʣʝʝ, ʢ ʵʪʠʤ ʥʘʙʦʨʘʤ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʦʯʢʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ 

ʚʳʩʦʪ. ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʨʝʣʴʝʬʘ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʪʦʯʝʢ ʟʘʜʘʶʪʩʷ 

ʚʝʣʠʯʠʥʳ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʫʛʣʘ ʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʀʪʝʨʘʮʠʦʥʥʳʡ ʫʛʦʣ ï ʵʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʤʝʞʜʫ ʣʠʥʠʝʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʪʦʯʢʫ ʩ ʙʣʠʞʘʡʰʝʡ 

ʚʝʨʰʠʥʦʡ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ ʝʝ ʧʨʦʝʢʮʠʝʡ ʥʘ ʧʣʦʩʢʦʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʘ ʠʪʝʨʘʮʠʦʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ï ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ʦʧʫʱʝʥʥʳʡ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɼʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʚ ʦʙʱʝʤ ʚʠʜʝ ʦʧʨʝʜʝʣʷʶʪ, ʥʘʩʢʦʣʴʢʦ ʙʣʠʟʢʦ ʢ ʧʣʦʩʢʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʦʣʞʥʘ 

ʥʘʭʦʜʠʪʴʩʷ ʪʦʯʢʘ, ʯʪʦʙʳ ʩʯʠʪʘʪʴʩʷ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1.6). 

 

ʈʠʩʫʥʦʢ 1.6 ï ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʫʛʣʘ ʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʢʣʘʩʩʘ "ʟʝʤʣʷ" 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʬʠʮʠʘʣʴʥʳʭ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʦʯʝʢ, ʥʝ ʪʘʢ ʤʥʦʛʦ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʈʦʩʩʠʠ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ TerraSolid (ʤʦʜʫʣʴ TerraScan) ʥʘ ʙʘʟʝ ʉɸʇʈ Microstation, Global 

Mapper (LiDAR Module), ʂʈɽɼʆ 3D ʉʂɸʅ.  
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʩʥʘʱʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʭʦʪʴ ʠ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʝʣʴʝʬ ʧʦ ʚʩʝʤʫ ʥʘʙʦʨʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʝʢ, ʵʪʦ ʨʝʜʢʦ ʦʧʨʘʚʜʘʥʦ, 

ʪʘʢ ʢʘʢ ʥʘʨʷʜʫ ʩ ʟʘʪʨʘʯʠʚʘʝʤʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʦʟʜʘʝʪ ʣʠʰʥʠʝ ʥʝʫʜʦʙʩʪʚʘ ʧʨʠ ʨʘʙʦʪʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʢʘʤʝʨʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʨʝʛʫʣʷʨʥʳʭ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʯʠʩʣʦ ʬʦʨʤʠʨʫʶʱʠʭ ʧʦʣʠʛʦʥʦʚ 

(ʛʨʘʥʝʡ) ʦʢʘʞʝʪʩʷ ʩʠʣʴʥʦ ʠʟʙʳʪʦʯʥʳʤ, ʘ ʠʟʦʣʠʥʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʥʠʤ, ʙʫʜʫʪ ʚʝʩʴʤʘ 

ʧʦʜʨʦʙʥʳʤʠ.  ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʛʣʘʞʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʨʝʣʴʝʬʘ ʜʣʷ ʜʘʥʥʦʛʦ 

ʤʘʩʰʪʘʙʘ [83]. 

ɺʚʠʜʫ ʠʟʙʳʪʦʯʥʦʩʪʠ ʪʦʯʝʢ çʟʝʤʣʠè, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪ ʣʠʰʴ ʩʘʤʳʝ 

ʚʘʞʥʳʝ ʠʣʠ çʢʣʶʯʝʚʳʝ ʪʦʯʢʠè (ʩʠʥʦʥʠʤʳ: ʪʦʯʢʠ ʤʦʜʝʣʠ, key-points, model key-points ʠ ʜʨ). 

ʆʪʙʦʨ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʫʩʣʦʚʠʶ: ʦʪʢʣʦʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ 

ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ, ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ. ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ 

ʎʄʈ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʯʠʩʣʦ ʪʦʯʝʢ ʪʘʢʦʡ ʚʳʙʦʨʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 5% ʪʦʯʝʢ ʢʣʘʩʩʘ 

çʟʝʤʣʷè. ʉʭʝʤʘ ʪʠʧʠʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ çʢʣʶʯʝʚʳʭè ʪʦʯʝʢ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʝʯʝʥʠʠ ʦʙʣʘʢʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.7. ɺ ʦʙʣʘʩʪʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʠʡ ʠʭ ʧʣʦʪʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ. 

 
ʈʠʩʫʥʦʢ 1.7 ï ɺʳʜʝʣʝʥʠʝ çʢʣʶʯʝʚʳʭè ʪʦʯʝʢ ʥʘ ʧʨʠʤʝʨʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ  

ʅʘ ʨʠʩʫʥʢʝ 1.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʣʘʢʦ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè ʬʨʘʛʤʝʥʪʘ ʢʘʨʴʝʨʘ. 

  

ʈʠʩʫʥʦʢ 1.8 ï ʊʦʯʢʠ ʣʘʟʝʨʥʳʭ ʦʪʨʘʞʝʥʠʡ ʧʨʠ ʩʲʝʤʢʝ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʦ ʮʚʝʪʫ ʠ 

ʚʳʩʦʪʝ 

ʀʩʭʦʜʥʘʷ ʚʳʙʦʨʢʘ ʚʢʣʶʯʘʝʪ 169767 ʪʦʯʝʢ, ʧʦʩʣʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʣʶʯʝʚʳʭ ʦʩʪʘʣʦʩʴ 

7747 ʪʦʯʝʢ (ʨʠʩʫʥʦʢ 1.9), ʪʦ ʝʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʥʘ 95 ʧʨʦʮʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 1.9 ï ʊʦʯʢʠ ʢʣʘʩʩʘ çʟʝʤʣʷè ʠ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʤʦʜʝʣʠ (ʩʧʨʘʚʘ) 

ʉʘʤʦ ʦʙʣʘʢʦ ʪʦʯʝʢ ʦʙʳʯʥʦ ʤʘʣʦʠʥʪʝʨʝʩʥʦ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʇʨʠ ʨʝʰʝʥʠʠ 

ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʨʘʚʠʣʴʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ, ʧʦʵʪʦʤʫ ʥʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʪʦʯʝʯʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʚʝʨʭʥʦʩʪʥʫʶ (ʨʠʩʫʥʦʢ 1.10). 

ɿʘʯʘʩʪʫʶ, ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʩʪʨʦʠʪʩʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ʧʦ ʫʩʣʦʚʠʶ ɼʝʣʦʥʝ.  

 

ʈʠʩʫʥʦʢ 1.10 ï ʊʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʟʜʘʚʘʝʤʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠ ʮʠʬʨʦʚʳʝ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʠ ʥʝʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʥʦʩʪʠ ʚ ʥʝʢʦʪʦʨʳʭ ʟʦʥʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʣʝʤʝʥʪʳ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ (ʦʪʢʦʩʳ, ʫʩʪʫʧʳ, ʙʝʨʤʳ). 

ʎʄʈ ʧʨʠʭʦʜʠʪʩʷ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʜʦʙʘʚʣʝʥʠʷ ʚʝʨʰʠʥ, ʧʦʚʦʨʦʪʘ 

ʨʸʙʝʨ ʠ ʟʘʧʦʣʥʝʥʠ ̫ʨʘʟʨʳʚʦʚ, ʩʦʛʣʘʩʦʚʘʥʠ ̫ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʧʨʦʯʠʤʠ ʜʝʡʩʪʚʠʷʤʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 15 çʢʣʶʯʝʚʳʤè ʪʦʯʢʘʤ (ʨʠʩʫʥʦʢ 1.11). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʜʦʣʴ ʢʨʘʩʥʦʡ ʣʠʥʠʠ ʧʨʦʭʦʜʠʪ ʣʠʥʠʷ ʧʝʨʝʣʦʤʘ. ʉʣʝʚʘ ʧʦʢʘʟʘʥʘ ʤʦʜʝʣʴ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʧʨʠʥʮʠʧʫ ɼʝʣʦʥʝ, ʘ ʩʧʨʘʚʘ ï ʩ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʨʝʙʨʘ ʚ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʘʭ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʪʦʯʥʝʝ ʦʪʨʘʞʘʝʪ ʦʙʲʝʢʪ.  
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ʈʠʩʫʥʦʢ 1.11 ï ʇʨʠʤʝʨ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʝʙʨʘ ʪʨʠʘʥʛʫʣʷʮʠʠ 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʳʯʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ 

çʣʠʰʥʠʝè (ʥʝ ʚʦʰʝʜʰʠʭ ʚ çʢʣʶʯʝʚʳʝè) 95% ʪʦʯʝʢ, ʘ ʚʝʜʴ ʠʭ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʙʳʪʦʯʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʜʝʣʠ.  

1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1 

1. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʦʧʦʣʟʥʠ 

ʧʨʦʠʩʭʦʜʷʪ ʩ ʥʝʩʥʠʞʘʝʤʦʡ ʯʘʩʪʦʪʦʡ. ʉ ʫʯʝʪʦʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʛʣʫʙʠʥʘ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʢʘʪʘʩʪʨʦʬʠʯʥʦʩʪʴ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʪʘʢʞʝ ʨʘʩʪʝʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʠʟʫʯʝʥʠʷ ʩʪʘʜʠʡ ʧʨʦʷʚʣʝʥʠʷ ʦʧʦʣʟʥʷ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

2. ɸʥʘʣʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʘ ʦ ʚʳʜʝʣʝʥʠʠ ʥʘ ʢʘʨʴʝʨʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ (ʇʆʆɿ), ʛʜʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʩʪʨʫʢʪʫʨʳ ʤʘʩʩʠʚʘ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʀʭ ʣʦʢʘʣʠʟʘʮʠʷ 

ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʫʪʦʯʥʝʥʠʝ ʵʪʠʭ ʟʦʥ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʟʦʥʳ ʧʦʥʠʞʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʟʘʣʝʛʘʥʠʷ ʠʣʠ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʯʪʦ ʦʛʨʘʥʠʯʠʪ ʇʆʆɿ ʨʘʤʢʘʤʠ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

3. ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʩʮʝʥʘʨʠʝʚ ʧʨʦʪʝʢʘʥʠʷ ʦʧʦʣʟʥʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʝʛʦ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ. 

4. ʆʨʛʘʥʠʟʘʮʠʶ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʛʣʘʩʦʚʘʪʴ ʩ ʧʨʦʛʥʦʟʥʳʤ ʩʮʝʥʘʨʠʝʤ ʦʧʦʣʟʥʷ. ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ 

ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, ʘ ʦʧʦʣʟʝʥʴ ʚʦʟʥʠʢʘʝʪ ʚ ʜʨʫʛʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʥʘʭʦʞʜʝʥʠʝ ʣʶʜʝʡ ʚ 
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ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʟʦʥʝ ʩʣʝʜʫʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʰʴ ʧʨʦʬʠʣʴʥʳʭ ʣʠʥʠʡ 

ʥʘ ʚʟʛʣʷʜ ʘʚʪʦʨʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʨʳʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʧʝʨʘʤʠ ʚʩʶ 

ʦʧʘʩʥʫʶ ʟʦʥʫ. 

5. ʇʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʟʦʥ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʢʘʨʴʝʨʘ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʝʝ ʩʦʟʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ 

ʦʙʣʝʛʯʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ʚʦʟʥʠʢʘʶʪ ʜʘʣʴʥʝʡʰʠʝ ʦʰʠʙʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʫʪʦʯʥʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ 

ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʸ ʵʣʝʤʝʥʪʦʚ ʧʦʣʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩʲʝʤʢʠ. 

6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʢʘʨʴʝʨʦʚ ʧʦ ʜʘʥʥʳʤ 

ʣʠʜʘʨʥʳʭ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʩʲʝʤʦʢ; ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʭ ʟʦʥ ʠ ʩʮʝʥʘʨʠʝʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʧʦʣʟʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ; ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʮʝʩʩʦʤ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʨʪʦʚ ʢʘʨʴʝʨʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʧʨʦʛʥʦʟʥʳʡ ʩʮʝʥʘʨʠʡ ʨʘʟʚʠʪʠʷ 

ʦʧʦʣʟʥʷ; ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ.  
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ɻʃɸɺɸ 2 ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʊʆɼʀʂʀ ʇʆʉʊʈʆɽʅʀʗ ʎʀʌʈʆɺʆʁ 

ʄʆɼɽʃʀ ʂɸʈʔɽʈɸ 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʦʣʟʥʝʦʧʘʩʥʳʭ ʟʦʥ (ʇʆʆɿ), 

ʢʦʪʦʨʳʝ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ ʧʨʦʬʠʣʴʥʳʤ ʣʠʥʠʷʤ ʧʦʣʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʧʦʢʨʳʪʴ ʪʦʯʢʘʤʠ (ʤʘʨʢʘʤʠ, 

ʨʝʧʝʨʘʤʠ) ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʦʷʚʣʝʥʠʝʤ ʦʧʦʣʟʥʷ.  

ɺʳʜʝʣʝʥʠʝ ʇʆʆɿ ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʦʮʝʥʢʠ ʅɼʉ ʧʨʠʙʦʨʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʧʦʨʦʜ, ʜʣʷ 

ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʤʦʜʝʣʠ ʢʘʨʴʝʨʘ. ɽʝ ʧʦʩʪʨʦʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʩʲʝʤʦʯʥʳʭ 

ʨʘʙʦʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʦʜʝʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʤʝʪʦʜʳ ʩʲʝʤʢʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʙʣʘʢʘ ʪʦʯʝʢ.  ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʝʡ ʥʝ ʚ 

ʜʦʣʞʥʦʡ ʩʪʝʧʝʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʪʨʦʝʥʠʝ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʪʦʯʢʘʤ ʦʙʲʝʢʪʘ, ʚʚʠʜʫ ʯʝʛʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʫʯʝʪʘ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʬʘʢʪʦʨʘ. 

2.1 ʇʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʢʘʨʴʝʨʘ 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʦʙʦʟʥʘʯʠʣʩʷ ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʘʨʢh ʝʡʜʝʨʩʢʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ 

ʢʘʨʴʝʨʦʚ ʜʣʷ ʟʘʜʘʯ ʠʭ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [8]. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʛʦ ʦʙʲʝʢʪʘ ʙʳʣ ʚʳʙʨʘʥ 

ʢʘʨʴʝʨ ʧʦ ʜʦʙʳʯʝ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 2.1). ɽʛʦ ʜʣʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 1200 ʤ, ʰʠʨʠʥʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 370 ʤ ʜʦ 600 ʤ, ʘ ʛʣʫʙʠʥʘ ʜʦʩʪʠʛʘʝʪ 32 ʤ. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʛʣʫʙʢʘ ʢʘʨʴʝʨʘ ʧʨʦʜʦʣʴʥʳʤʠ ʠ 

ʧʦʧʝʨʝʯʥʳʤʠ ʟʘʭʦʜʢʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʩʪʫʧʦʚ.  

  

ʈʠʩʫʥʦʢ 2.1 ï ʂʘʨʴʝʨ ʧʦ ʜʦʙʳʯʝ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
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ʀʩʭʦʜʷ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʨʴʝʨʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʣʦʪʥʦʩʪʠ ʩʲʝʤʢʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʣʘʥʘ ʤʘʩʰʪʘʙʘ 1:2000, ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʠʢʝʪʦʚ ʜʣʷ ʦʙʲʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 600. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʭʝʦʤʝʪʨʦʚ ʠʣʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʨʝʞʠʤʝ ʢʠʥʝʤʘʪʠʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʜʣʷ ʪʘʢʦʛʦ ʦʙʲʝʤʘ ʟʘʥʷʣʦ 

ʙʳ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʨʘʙʦʯʝʡ ʩʤʝʥʳ (8 ʯʘʩʦʚ). 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʟʘʜʝʡʩʪʚʦʚʘʣʦʩʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʣʦʱʘʜʥʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʦʙʲʝʢʪʘ ʩ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʤʘʝ 2022 

ʛʦʜʘ ʚʳʧʦʣʥʝʥʳ (ʨʠʩʫʥʦʢ 2.2): 

- ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ Riegl VZ-400; 

- ʚʦʟʜʫʰʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ DJI Matrice 300 

RTK Combo, ʩʥʘʙʞʝʥʥʦʛʦ ʣʠʜʘʨʦʤ Zenmuse L1; 

- ʮʠʬʨʦʚʘʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ Autel 

Robotics EVO II; 

- ʩʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ South Galaxy G1 Plus; 

- ʠʟʤʝʨʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʘʭʝʦʤʝʪʨʘ Sokkia FX-102. 

ɼʣʷ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʝʪʴ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ çɻɽʆʉʇɸʁɼɽʈè, ʘ ʪʘʢʞʝ ʧʫʥʢʪʳ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʦʧʦʨʥʦʡ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʝʪʠ. 

ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʩʨʘʚʥʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʙʳʣʠ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʟʤʝʱʝʥʳ 16 ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʨʦʢ, ʩʜʝʣʘʥʥʳʭ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʩ ʥʘʥʝʩʝʥʠʝʤ ʯʝʨʥʦ-

ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʩʦʯʥʳʭ ʯʘʩʦʚ ʥʘ ʩʘʤʦʢʣʝʶʱʝʡʩʷ ʦʩʥʦʚʝ. ʇʦʣʦʞʝʥʠʷ ʠʭ ʮʝʥʪʨʦʚ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʮʠʡ çɻʝʦʩʧʘʡʜʝʨè, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʪʨʘʞʘʪʝʣʴ 

ʵʣʝʢʪʨʦʥʥʳʤ ʪʘʭʝʦʤʝʪʨʦʤ ʦʪ ʧʫʥʢʪʦʚ ʦʧʦʨʥʦʡ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʝʪʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʝʨʝʜ ʵʪʠʤ 

ʢʘʪʘʣʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʫʥʢʪʦʚ ʆʄʉ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʣʠʩʴ ʩʪʘʪʠʯʝʩʢʠʤʠ ʩʧʫʪʥʠʢʦʚʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʤʘʨʦʢ ʧʦʢʘʟʘʣʠ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʧʣʘʥʝ ʠ ʧʦ 

ʚʳʩʦʪʝ ʥʝ ʙʦʣʝʝ 2 ʠ 3 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ɺʳʧʦʣʥʝʥʠʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 
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ɺ ʨʘʤʢʘʭ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʪʝʩʪʦʚʦʛʦ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ 21 ʛʘ ʠ ʛʣʫʙʠʥʦʡ ʜʦ 30 ʤ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ 450 ʠʟʦʙʨʘʞʝʥʠʡ, ʚʳʩʦʪʘ ʧʦʣʝʪʘ ʩʦʩʪʘʚʠʣʘ 80 ʤ, ʨʘʟʨʝʰʝʥʠʝ ʩʲʝʤʢʠ ʚʳʜʝʨʞʠʚʘʣʦʩʴ 

ʥʘ ʫʨʦʚʥʝ 1.8 ʩʤ/ʧʠʢʩ. ʃʝʪʥʦʩʲʸʤʦʯʥʳʝ ʨʘʙʦʪʳ ʟʘʥʷʣʠ 29 ʤʠʥʫʪ. ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Agisoft Metashape. ʇʦ ʥʘʙʦʨʫ ʩʥʠʤʢʦʚ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʠʭ ʚʟʘʠʤʥʦʝ ʠ ʚʥʝʰʥʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ) 

ʧʦ 10 ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʩʦʩʪʘʚʠʣʦ 2,9 ʩʤ, ʘ ʉʂʆ ʧʦ 6 ʢʦʥʪʨʦʣʴʥʳʤ ʪʦʯʢʘʤ 2,6 ʩʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʙʦʪʢʠ ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʙʳʣʠ ʧʦʣʫʯʝʥʳ: ʧʣʦʪʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ, ʧʦʣʠʛʦʥʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

ʦʨʪʦʬʦʪʦʧʣʘʥ (ʨʠʩʫʥʦʢ 2.3). 

 

ʈʠʩʫʥʦʢ 2.3 ï ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ 

ɺʃʉ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʮʠʬʨʦʚʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʦʡ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʇʆ DJI Terra ʠ ʧʨʦʛʨʘʤʤʝ TerraSolid 

(ʤʦʜʫʣʴ TerraScan) ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Microstation. 

ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʊʃʆ ʚʳʧʦʣʥʷʣʦʩʴ ʧʫʪʸʤ ʦʙʨʘʙʦʪʢʠ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ ʚʦʟʜʫʰʥʦʛʦ 

ʥʦʩʠʪʝʣʷ, ʦʨʠʝʥʪʘʮʠʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʠʟʤʝʨʝʥʠʡ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʦʙʲʝʢʪʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʨʘʝʢʪʦʨʠʷ ʧʦʣʝʪʘ ɹɺʉ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʥʠʡ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ ʠʪʦʛʦʚʳʭ ʢʦʦʨʜʠʥʘʪ 

ʦʙʣʘʢʘ ʪʦʯʝʢ (ʨʠʩʫʥʦʢ 2.4). ɿʥʘʯʝʥʠʝ ʉʂʆ ʥʘ ʫʢʘʟʘʥʥʳʭ ʦʧʦʟʥʘʢʘʭ ʩʦʩʪʘʚʠʣʦ 8 ʩʤ.   

 

ʈʠʩʫʥʦʢ 2.4 ï ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 

(ʨʘʩʢʨʘʩʢʘ ʊʃʆ ʧʦ ʨʝʘʣʴʥʦʤʫ ʮʚʝʪʫ) 
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ɼʣʷ ʅʃʉ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʣʠʜʘʨ ʠʤʧʫʣʴʩʥʦʛʦ ʪʠʧʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʩʙʦʨ ʜʘʥʥʳʭ ʩ 

ʪʦʯʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ 5 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 600 ʤ. ʆʜʥʘʢʦ, ʩ ʫʯʝʪʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʦʪʨʘʞʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʫʚʝʣʠʯʝʥʥʦʡ ʜʘʣʴʥʦʩʪʠ 

ʚʳʙʨʘʥʥʳʡ ʧʨʠʙʦʨ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʜʦ 450 ʤ, ʯʪʦ ʫʯʠʪʳʚʘʣʦʩʴ ʧʨʠ 

ʨʘʟʤʝʱʝʥʠʠ ʩʪʘʥʮʠʡ. ɺʩʝʛʦ ʩʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 8 ʧʦʟʠʮʠʡ. ɿʥʘʯʝʥʠʝ ʰʘʛʘ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʣʦʩʴ ʙʣʠʟʢʠʤ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠ ʩʦʩʪʘʚʣʷʣʦ 0,003 ʛʨʘʜʫʩʘ, ʯʪʦ ʧʨʠʤʝʨʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʠʣʠ 24 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 450 ʤ. ʉʫʤʤʘʨʥʦ ʩʙʦʨ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʷʣʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ. 

ɺ ʭʦʜʝ ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʧʨʠʙʦʨ ʮʝʥʪʨʠʨʦʚʘʣʩʷ ʥʘʜ ʧʣʘʩʪʠʢʦʚʳʤʠ ʤʘʨʢʘʤʠ 

(ʢʦʥʪʨʦʣʴʥʳʤʠ ʠ ʦʧʦʨʥʳʤʠ ʪʦʯʢʘʤʠ ʜʣʷ ɸʌʉ ʠ ɺʃʉ) ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ. 

ʆʙʣʘʢʘ ʪʦʯʝʢ ʠʤʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ RiSCAN Pro, ʛʜʝ ʚʳʧʦʣʥʷʣʦʩʴ ʠʭ 

ʧʨʠʚʝʜʝʥʠʝ ʢ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ. ɼʣʷ ʵʪʦʛʦ ʢʨʦʤʝ ʚʚʦʜʘ ʪʨʝʭʤʝʨʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʦʚ ʩʢʘʥʝʨʘ ʥʘ ʩʪʘʥʮʠʷʭ (ʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ) 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʛʣʦʚʳʝ ʵʣʝʤʝʥʪʳ ʯʝʨʝʟ ʧʦʢʘʟʘʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʜʘʪʯʠʢʘ ʥʘʢʣʦʥʘ ʠ ʣʠʥʝʡʥʫʶ 

ʟʘʩʝʯʢʫ ʜʦ ʧʘʨʳ ʮʝʣʝʡ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʧʫʪʥʠʢʦʚʳʤ ʧʨʠʝʤʥʠʢʦʤ. 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʠʟ ɻʅʉʉ-ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ ʩʢʘʥʝʨʦʤ ʥʘ 

ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣʠ 1,5 ʩʤ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʥʘ ʩʢʘʥʘʭ ʠ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʩʚʦʡʩʪʚ ʪʘʢʞʝ ʚʳʧʦʣʥʷʣʘʩʴ ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 2.5).  

  

ʈʠʩʫʥʦʢ 2.5 ï ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ  

(ʨʘʩʢʨʘʩʢʘ ʊʃʆ ʧʦ ʚʳʩʦʪʝ) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ 3 ʤʥʦʛʦʪʦʯʝʯʥʳʭ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ɼʣʷ ʦʙʣʘʢʦʚ 

ʚʳʧʦʣʥʷʣʘʩʴ ʬʠʣʴʪʨʘʮʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʠ ʪʦʯʝʢ, çʚʳʣʝʪʝʚʰʠʭè ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʦʪʨʘʞʝʥʠʡ. 

ʇʦʤʠʤʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʦʮʝʥʢʝ ʪʦʯʥʦʩʪʠ ʚ ʇʆ ʦʙʨʘʙʦʪʢʠ ʚʳʧʦʣʥʷʣʩʷ ʚʠʟʫʘʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʦʯʝʢ ʨʝʣʴʝʬʘ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʩʝʯʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʦʪʢʣʦʥʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ CloudCompare. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʟʥʘʯʘʣʩʷ ʥʘʙʦʨ ʧʣʦʩʢʦʩʪʝʡ, ʩʝʢʫʱʠʭ ʢʘʨʴʝʨ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠ 

ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʩʝ ʜʘʥʥʳʝ ʬʘʢʪʠʯʝʩʢʠ 
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ʜʫʙʣʠʨʦʚʘʣʠʩʴ, ʘ ʨʘʟʙʨʦʩʳ ʜʦ 10 ʩʤ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʙʨʦʚʢʘʭ ʠ ʩʪʨʫʢʪʫʨʘʭ 

ʚʦʜʦʦʪʣʠʚʘ, ʯʪʦ ʜʦʧʫʩʪʠʤʦ ʧʨʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʇʆ CloudCompare ʚʳʯʠʩʣʷʣʠʩʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʙʣʘʢʘʤʠ ʪʦʯʝʢ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʦʥ ʙʦʣʝʝ ʧʦʜʭʦʜʠʪ, ʢʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʜʘʥʥʳʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘʷ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʚ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ çʤʝʨʪʚʳʭè ʟʦʥ ʠ/ʠʣʠ ʤʝʥʴʰʝʛʦ 

ʯʠʩʣʘ ʪʦʯʝʢ ʨʝʟʫʣʴʪʘʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ 

ʜʦʩʪʦʚʝʨʥʳʤʠ (ʨʠʩʫʥʢʠ 2.6, 2.7). 

 

ʈʠʩʫʥʦʢ 2.6 ï ʇʨʠʤʝʨ ʥʝʪʦʯʥʦʩʪʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʙʣʘʢʦʚ ʪʦʯʝʢ ʧʦ ʤʝʪʦʜʫ ʙʣʠʞʘʡʰʝʛʦ 

ʩʦʩʝʜʘ (ʩʝʯʝʥʠʝ) 

 

ʈʠʩʫʥʦʢ 2.7 ï ʇʨʠʤʝʨ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʦʙʣʘʢʦʚ ʪʦʯʝʢ  

ʊʦʛʜʘ ʧʝʨʩʧʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʨʠʘʥʪʳ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʢʨʫʛ 

çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè. ɺ ʇʆ ʨʝʘʣʠʟʦʚʘʥʳ 3 ʚʘʨʠʘʥʪʘ: 

1. ʇʣʦʩʢʦʩʪʴ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ (Least Square Plane); 

2. ʊʨʠʘʥʛʫʣʷʮʠʷ (2D1/2 Triangulation); 

3. ʂʚʘʜʨʘʪʠʯʥʘʷ ʬʫʥʢʮʠʷ ʚʳʩʦʪʳ (Quadric ï quadratic height function).  
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ʇʨʠ ʵʪʦʤ ʚ ʇʆ ʦʧʝʨʘʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʨʝʜʥʝʤʫ ʨʘʩʭʦʞʜʝʥʠʶ ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʉʂʆ. ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩʢʘʣʷʨʥʦʝ 

ʧʦʣʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʬʠʣʴʪʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʣʠʤʠʪʘʤ.  

ɺʥʘʯʘʣʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʜʘʥʥʳʭ. ʊʘʢ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʅʃʉ ʠ ɺʃʉ ʚʠʜʥʘ ʩʣʝʜʫʶʱʘʷ ʢʘʨʪʠʥʘ (ʨʠʩʫʥʦʢ 2.8). 

 

ʈʠʩʫʥʦʢ 2.8 ï ʉʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʅʃʉ ʠ ɺʃʉ  

ɺʳʷʚʣʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 1 ʤʝʪʨʘ, ʧʨʠ ʵʪʦʤ 90,5 % ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʊʃʆ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10 ʩʤ. ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ çʤʝʨʪʚʳʭè ʟʦʥʘʭ ʨʝʟʫʣʴʪʘʪʦʚ ʅʃʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʅʃʉ ʠ ʌɻʄ ʚ ʮʝʣʦʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʚʳʢʣʘʜʢʠ, ʧʨʠ 

ʵʪʦʤ ʩʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʌɻʄ ʠ ɺʃʉ ʧʦʢʘʟʘʣʦ ʠʭ ʚʳʩʦʢʫʶ ʩʭʦʜʠʤʦʩʪʴ: (93% ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʊʃʆ ʚ ʧʨʝʜʝʣʘʭ 10 ʩʤ ʠ 99% ʜʦ 25 ʩʤ). 
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ɼʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʝʥʠʝ ʠ ʧʦ ʪʝʩʪʦʚʳʤ 

ʬʨʘʛʤʝʥʪʘʤ, ʦʪʣʠʯʥʳʤ ʧʦ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʪʨʘʞʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ʆʧʠʩʘʥʠʝ ʫʯʘʩʪʢʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1 ï ʉʨʘʚʥʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɺʃʉ, ʅʃʉ ʠ ʌɻʄ 

 ̄
ʆʧʠʩʘʥʠʝ 
ʫʯʘʩʪʢʘ 

ʇʣʦʱʘʜʴ, 
ʤ2 

ɺʃʉ ʅʃʉ ʌɻʄ 

ʏʠʩʣʦ 
ʊʃʆ, ʰʪ 

ʇʣʦʪ-
ʥʦʩʪʴ 
ʪʦʯʝʢ, 
ʰʪ/ʤ2 

ʏʠʩʣʦ 
ʊʃʆ, ʰʪ 

ʇʣʦʪ-
ʥʦʩʪʴ 
ʪʦʯʝʢ, 
ʰʪ/ʤ2 

ʏʠʩʣʦ 
ʊʃʆ, ʰʪ 

ʇʣʦʪ-
ʥʦʩʪʴ 
ʪʦʯʝʢ, 
ʰʪ/ʤ2 

1 
ʌʨʘʛʤʝʥʪ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ 
ʙʦʨʪʘ 1 

443,7 240703 543 829453 1870 370046 834 

2 
ʌʨʘʛʤʝʥʪ 
ʧʦʜʦʰʚʳ 1 

217,3 112127 516 488649 2249 135595 624 

3 
ʇʣʦʱʘʜʢʘ 
ʫʩʪʫʧʘ 

69,2 38674 559 9296 134 45644 660 

4 ʆʪʢʦʩ ʫʩʪʫʧʘ 1 28,7 14800 515 104821 3650 35907 1251 

5 
ʌʨʘʛʤʝʥʪ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ 
ʙʦʨʪʘ 2 

443,7 237581 536 502444 1133 422513 952 

6 

ɻʦʨʠʟʦʥʪʘʣʴ-
ʥʳʡ ʬʨʘʛʤʝʥʪ 
ʥʝʦʪʨʘʙʦʪʘʥ-
ʥʦʡ ʯʘʩʪʠ 

682,6 354173 519 90277 132 419287 614 

7 
ʌʨʘʛʤʝʥʪ 
ʧʦʜʲʝʟʜʘ ʠʟ 

ʙʝʪʦʥʥʳʭ ʧʣʠʪ 1 

94,9 49766 524 177755 1873 61438 647 

8 
ʌʨʘʛʤʝʥʪ 
ʛʨʫʥʪʦʚʦʡ 
ʜʦʨʦʛʠ 

94,9 45971 484 3182 34 58847 620 

9 
ʌʨʘʛʤʝʥʪ 
ʧʦʜʦʰʚʳ 2 

816,0 370639 454 212694 261 491681 603 

10 
ʌʨʘʛʤʝʥʪ 
ʧʦʜʲʝʟʜʘ ʠʟ 

ʙʝʪʦʥʥʳʭ ʧʣʠʪ 3 

123,9 55930 452 69025 557 71629 578 

11 
ʌʨʘʛʤʝʥʪ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ 
ʙʦʨʪʘ 3 

3708,5 1963479 530 1682518 454 2809411 758 

12 
ʌʨʘʛʤʝʥʪ 
ʧʦʜʦʰʚʳ 3 

816,0 381503 468 637173 781 516071 632 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʙʲʝʢʪʦʚ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʣʦʢʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʘʢ ʥʘ ʩʦʩʪʘʚʥʳʭ ʫʯʘʩʪʢʘʭ ʙʦʨʪʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ ʦʪʢʦʩʦʚ ʠ ʧʣʦʱʘʜʦʢ ʫʩʪʫʧʦʚ 

ʵʬʬʝʢʪʠʚʥʝʝ ʧʦʣʫʯʠʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʩʢʦʩʪʝʡ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ, ʘ ʜʣʷ ʫʯʘʩʪʢʦʚ ʨʦʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʦʣʫʯʘʣʠʩʴ 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ 2.2 ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ. ɺ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʦʙʣʘʢʦʚ 

c ʫʯʝʪʦʤ ʧʣʦʪʥʦʩʪʠ ʊʃʆ.  
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ʊʘʙʣʠʮʘ 2.2 ï ʉʨʘʚʥʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ɺʃʉ, ʅʃʉ ʠ ʌɻʄ 

ʉʨʘʚʥʠʚʘʝʤʳʝ 

ʦʙʣʘʢʘ 

ʉʨʝʜʥʝʝ 

ʨʘʩʭʦʞʜʝʥʠʝ, 

ʤʤ 

ʉʂʆ, 

ʤʤ 

ʉʨʘʚʥʠʚʘʝʤʳʝ 

ʦʙʣʘʢʘ 

ʉʨʝʜʥʝʝ 

ʨʘʩʭʦʞʜʝʥʠʝ, 

ʤʤ 

ʉʂʆ, 

ʤʤ 

1 ʫʯʘʩʪʦʢ 7 ʫʯʘʩʪʦʢ 

ɺʃʉ ʩ ʅʃʉ 53,3 55,5 ɺʃʉ ʩ ʅʃʉ 60,1 7,4 

ʌɻʄ ʩ ʅʃʉ 26 49,1 ʌɻʄ ʩ ʅʃʉ 7,3 5,3 

2 ʫʯʘʩʪʦʢ 8 ʫʯʘʩʪʦʢ 

ɺʃʉ ʩ ʅʃʉ 24,5 11,3 ʅʃʉ ʩ ɺʃʉ 15,4 10,8 

ʌɻʄ ʩ ʅʃʉ 10,8 8,4 ʌɻʄ ʩ ɺʃʉ 16,2 10,7 

3 ʫʯʘʩʪʦʢ 9 ʫʯʘʩʪʦʢ 

ʅʃʉ ʩ ɺʃʉ 20,5 7 ʅʃʉ ʩ ɺʃʉ 37,1 15,3 

ʌɻʄ ʩ ɺʃʉ 26,9 10,2 ʌɻʄ ʩ ɺʃʉ 59,1 17,8 

4 ʫʯʘʩʪʦʢ 10 ʫʯʘʩʪʦʢ 

ɺʃʉ ʩ ʅʃʉ 15,8 9,6 ɺʃʉ ʩ ʅʃʉ 6,2 5,1 

ʌɻʄ ʩ ʅʃʉ 13,7 7 ʌɻʄ ʩ ʅʃʉ 14 8,4 

5 ʫʯʘʩʪʦʢ 11 ʫʯʘʩʪʦʢ 

ɺʃʉ ʩ ʅʃʉ 39,5 67,5 ʅʃʉ ʩ ɺʃʉ 51 56,6 

ʌɻʄ ʩ ʅʃʉ 37,5 71,9 ʌɻʄ ʩ ɺʃʉ 30,8 22,3 

6ʫʯʘʩʪʦʢ 12 ʫʯʘʩʪʦʢ 

ʅʃʉ ʩ ɺʃʉ 32,1 20,3 ɺʃʉ ʩ ʅʃʉ 41 14,9 

ʌɻʄ ʩ ɺʃʉ 29,4 17 ʌɻʄ ʩ ʅʃʉ 10,4 22,3 

ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʩʝ ʫʧʦʤʷʥʫʪʳʝ ʤʝʪʦʜʳ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʧʫʩʢʘʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ 

ʢʘʨʴʝʨʦʚ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʪʨʝʭʤʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʩʚʦʡʩʪʚʦʤ ʧʦʣʫʯʘʝʤʳʭ 

ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ, ʚʩʝ ʥʘʙʦʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʦ, ʘ ʩʦʜʝʨʞʘʪ ʧʨʠ ʵʪʦʤ 

ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʤʝʪʨʠʠ ʚʩʝʛʦ ʦʙʲʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ 

ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʩʲʝʤʢʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ ʠʣʠ ʫʯʘʩʪʢʦʚ ʩ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ 

ʛʦʨʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦʩʲʝʤʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʜʥʘʢʦ ʥʘ ʢʘʨʴʝʨʘʭ ʩ 

ʟʘʣʝʩʝʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʦʧʨʘʚʜʘʥʦ ʦʩʥʘʱʝʥʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʚʦʟʜʫʰʥʳʤʠ ʣʠʜʘʨʘʤʠ ʩ 

ʙʦʣʴʰʝʡ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʅʃʉ ʤʝʥʝʝ ʦʧʨʘʚʜʘʥʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʝʥʴʰʝʛʦ ʦʭʚʘʪʘ ʦʙʣʘʩʪʠ ʠʥʪʝʨʝʩʦʚ ʠ ʩʣʦʞʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʤʝʨʪʚʳʝ ʟʦʥʳ, 

ʦʜʥʘʢʦ ʚ ʧʦʣʴʟʫ ʤʝʪʦʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʨʘʙʦʪʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʜʝʬʦʨʤʘʮʠʡ 

ʛʦʨʥʳʭ ʦʙʲʝʢʪʦʚ.  
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ʉʨʝʜʠ ʤʠʥʫʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʙʠʨʘʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʲʝʤʢʠ, ʘ ʪʘʢʞʝ ʧʦʢʘ ʦʩʪʘʚʰʫʶʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʯʘʩʪʠ ʧʦʜʭʦʜʦʚ ʢ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

2.2 ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʫʪʦʯʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʢʘʨʴʝʨʦʚ ʧʦ ʦʙʣʘʢʘʤ ʪʦʯʝʢ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʩʦʟʜʘʥʥʫʶ ʠʩʢʫʩʩʪʚʝʥʥʦ ʤʦʜʝʣʴ ʚ 

ʚʠʜʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ (ʨʠʩʫʥʦʢ 2.9).  

 

ʈʠʩʫʥʦʢ 2.9 ï ʄʦʜʝʣʴ ʜʝʧʨʝʩʩʠʠ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʠ ʥʘʙʦʨʘ ʠʟʦʣʠʥʠʡ 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʧʘʣʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ (ʘ ʚ ʨʝʘʣʴʥʦʩʪʠ ï ʩʦʪʝʥ ʠʣʠ 

ʪʳʩʷʯ) ʪʦʯʝʢ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʢʣʶʯʝʚʳʝ ʚʦʰʣʦ ʚʩʝʛʦ 10 (ʨʠʩʫʥʦʢ 2.10).  

 

 

ʈʠʩʫʥʦʢ 2.10 ï ʊʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʨʠ ʚʠʜʝ ʩʚʝʨʭʫ ʠ ʚ ʠʟʦʤʝʪʨʠʠ 

ʇʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ ʧʨʦʛʨʘʤʤʘʭ NanoCAD ʠ Autodesk 

AutoCAD Civil 3D ʧʦʩʪʨʦʝʥʘ ʪʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ (ʨʠʩʫʥʦʢ 2.11).  
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ʈʠʩʫʥʦʢ 2.11 ï ʊʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʧʨʠ ʚʠʜʝ ʩʚʝʨʭʫ 

ʅʘ ʨʠʩʫʥʢʝ 2.11 ʚʠʜʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ɼʝʣʦʥʝ, ʘ ʠʤʝʥʥʦ, 

ʚʥʫʪʨʴ ʦʢʨʫʞʥʦʩʪʝʡ, ʦʧʠʩʘʥʥʳʭ ʚʦʢʨʫʛ ʣʶʙʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʥʝ ʧʦʧʘʜʘʝʪ ʥʠ ʦʜʥʘ ʠʟ 

ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ ʪʨʠʘʥʛʫʣʷʮʠʠ. ʅʦ ʜʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʬʦʨʤʝ ʦʙʲʝʢʪʘ 

(ʨʠʩʫʥʦʢ 2.12). 

 

ʈʠʩʫʥʦʢ 2.12 ï ʊʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʚ ʠʟʦʤʝʪʨʠʠ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ ɼʝʣʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʨʘʚʥʦʩʪʦʨʦʥʥʠʤ ʪʨʝʫʛʦʣʴʥʠʢʘʤ, ʧʦʵʪʦʤʫ ʨʝʙʨʘ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʧʦʜ ʙʦʣʴʰʠʤʠ ʫʛʣʘʤʠ ʢ 

ʩʪʨʫʢʪʫʨʥʳʤ ʣʠʥʠʷʤ ʨʝʣʴʝʬʘ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʠʟʙʳʪʦʯʥʳʝ ʜʘʥʥʳʝ, ʪʦ ʝʩʪʴ ʚʩʝ ʪʦʯʢʠ çʟʝʤʣʠè (ʨʠʩʫʥʦʢ 2.13).  

 

ʈʠʩʫʥʦʢ 2.13 ï ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʚʩʝʤ ʪʦʯʢʘʤ ʢʣʘʩʩʘ çʟʝʤʣʷè 

ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʨʝʜʘʢʮʠʦʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʩʪʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʨʝʙʝʨ (ʨʠʩʫʥʦʢ 2.14). 
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ʈʠʩʫʥʦʢ 2.14 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʝʙʝʨ: 1 ï 

ʙʝʟ ʠʩʧʨʘʚʣʝʥʠʷ; 2 ï ʯʘʩʪʠʯʥʘʷ ʨʝʜʘʢʮʠʷ; 3 ï ʧʦʣʥʘʷ ʨʝʜʘʢʮʠʷ 

ɸʥʘʣʦʛʠʯʥʳʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʝ ʠʩʧʨʘʚʣʝʥʠʷ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʥʘ 

ʦʙʲʝʢʪʘʭ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠʤʝʨ ʦʙʣʘʢʦʚ ʪʦʯʝʢ ʢʣʘʩʩʦʚ çʟʝʤʣʷè ʠ çʢʣʶʯʝʚʳʝ ʪʦʯʢʠ 

ʤʦʜʝʣʠè ʢʘʨʴʝʨʘ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.15.  

 

ʈʠʩʫʥʦʢ 2.15 ï ʇʨʠʤʝʨʳ ʦʙʣʘʢʦʚ ʪʦʯʝʢ ʢʣʘʩʩʦʚ çʟʝʤʣʷè ʠ çʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʤʦʜʝʣʠè ʢʘʨʴʝʨʘ 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʎʄʈ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʚʠʟʫʘʣʴʥʦ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʦʰʠʙʦʢ, ʢʘʢ ʥʘ ʙʦʨʪʘʭ, ʪʘʢ ʠ ʥʘ ʜʥʝ ʢʘʨʴʝʨʘ. ʆʥʠ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩʫʥʢʝ 2.16.  



50 

 

 

ʈʠʩʫʥʦʢ 2.16 ï ʄʦʜʝʣʴ ʢʘʨʴʝʨʘ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʤʦʜʝʣʠ 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʥʠʭ. ʈʘʩʢʨʘʩʢʘ ʊʃʆ ʧʦ ʚʝʢʪʦʨʫ ʥʦʨʤʘʣʠ ʠ ʬʨʘʛʤʝʥʪ 

ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɸʌʉ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʝʙʨʘ ʚʥʫʪʨʠ 

ʚʳʜʝʣʝʥʥʦʛʦ ʢʦʥʪʫʨʘ (ʨʠʩʫʥʦʢ 2.17).  

 

ʈʠʩʫʥʦʢ 2.17 ï ʅʝʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʧʦ ʪʨʠʘʥʛʫʣʷʮʠʠ ɼʝʣʦʥʝ 

ɺʘʨʠʘʥʪʳ ʜʦ ʠ ʧʦʩʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʠʟʦʤʝʪʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.18.  

 

ʈʠʩʫʥʦʢ 2.18 ï ʀʩʧʨʘʚʣʝʥʠʝ ʎʄʈ ʬʨʘʛʤʝʥʪʘ ʙʦʨʪʘ ʢʘʨʴʝʨʘ 
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ʂʦʥʝʯʥʦ, ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʘ ʧʨʠ ʨʫʯʥʦʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ. 

ʆʜʥʘʢʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʰʪʘʙʘ ʟʘʜʘʯʠ ʜʦ ʪʳʩʷʯ ʠ ʤʠʣʣʠʦʥʦʚ ʪʦʯʝʢ, ʙʝʟʫʩʣʦʚʥʦ, ʪʨʝʙʫʶʪʩʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ. ʈʫʯʥʘʷ ʨʘʙʦʪʘ 

ʦʧʝʨʘʪʦʨʘ ʧʦ ʧʝʨʝʩʪʘʥʦʚʢʝ ʨʝʙʝʨ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʠʩʧʨʘʚʠʪʴ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʦʯʝʥʴ ʩʣʦʞʥʦ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʠ ʫʩʪʨʘʥʝʥʠʶ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʫʪʦʯʥʝʥʠʷ ʪʨʠʘʥʛʫʣʷʮʠʠ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ. 

ɺʘʨʠʘʥʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʧʦ ʦʙʣʘʢʘʤ ʪʦʯʝʢ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʪʦʯʢʠ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ʨʝʣʴʝʬʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʪʦʯʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʎʄʈ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʠʭ ʚʳʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʇʆ TerraSolid (ʤʦʜʫʣʴ TerraScan) ʥʘ ʙʘʟʝ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Microstation (ʨʠʩʫʥʦʢ 2.19).  

  

ʈʠʩʫʥʦʢ 2.19 ï ʆʢʥʦ ʥʘʩʪʨʦʝʢ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʚ ʇʆ TerraSolid 

ʋʧʨʘʚʣʝʥʠʝ ʪʦʯʥʦʩʪʴʶ ʤʦʜʝʣʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ ʜʦʧʫʩʢʘ ʧʨʝʚʳʰʝʥʠʷ çʅʘʜè (Above) ʠ çʇʦʜè (Below). ʕʪʠ ʧʘʨʘʤʝʪʨʳ 

ʦʧʨʝʜʝʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʢʣʶʯʝʚʦʡ ʪʦʯʢʦʡ ʤʦʜʝʣʠ (keypoints) ʠ 

ʤʦʜʝʣʴʶ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʟʜʘʥʥʦʡ ʧʦ ʪʦʯʢʘʤ ʟʝʤʣʠ (groundpoints). ʇʘʨʘʤʝʪʨ çʀʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʯʢʠè (Use points every) ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʚ ʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ ʠ ʰʘʛʘ ʩʲʝʤʢʠ ʧʨʠ ʩʣʦʞʥʦʩʪʠ ʙʨʦʚʦʢ ʫʩʪʫʧʦʚ.  ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʘʙʣʠʮʘ 2.3). 
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ʊʘʙʣʠʮʘ 2.3 ï ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʤʦʜʝʣʠ ʧʨʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʢʘʨʴʝʨʦʚ 

ʇʘʨʘʤʝʪʨʳ ʄʘʩʰʪʘʙ 
1:1000 1:2000 

ɿʥʘʯʝʥʠʝ çʀʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʢʠè, ʤ ʦʪ 20 ʜʦ 30 ʦʪ 30 ʜʦ 50 
ɿʥʘʯʝʥʠʷ çʅʘʜè ʠ çʇʦʜè ʧʨʠ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ 0.5 ʤ, ʤ 

- ʫʛʦʣ ʥʘʢʣʦʥʘ ʜʦ 2 Á 0.06 0.06 
- ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʪ 2 Á 0.08 0.08 
ɿʥʘʯʝʥʠʷ çʅʘʜè ʠ çʇʦʜè ʧʨʠ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ 1.0 ʤ, ʤ 

- ʫʛʦʣ ʥʘʢʣʦʥʘ ʜʦ 2 Á 0.12 0.12 
- ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʪ 2 Á 0.16 0.16 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ, ʘ ʪʦʯʢʠ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʚʰʠʝ ʫʩʣʦʚʠʷʤ ʦʪʙʦʨʘ, 

ʦʩʪʘʶʪʩʷ ʚ ʢʣʘʩʩʝ çʟʝʤʣʷè.  

ʋʪʦʯʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʧʦ ʦʙʣʘʢʘʤ ʪʦʯʝʢ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʦ 

ʜʚʫʤ ʧʦʜʭʦʜʘʤ:  

- ʯʝʨʝʟ ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè ʥʘ ʛʨʘʥʷʭ ʪʨʠʘʥʛʫʣʷʮʠʠ ʧʦ 

ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ; 

- ʯʝʨʝʟ ʢʨʘʪʯʘʡʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè ʜʦ ʛʨʘʥʝʡ ʪʨʠʘʥʛʫʣʷʮʠʠ ʧʦ 

ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ. 

ʆʙʘ ʧʦʜʭʦʜʘ ʩʚʦʜʷʪʩʷ ʢ ʩʨʘʚʥʝʥʠʶ ʩʫʤʤ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʪʦʯʝʢ çʟʝʤʣʠè ʚ 

ʩʦʩʝʜʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʘʭ ʠ ʧʦʠʩʢʫ ʥʫʞʥʦʛʦ ʨʘʟʚʦʨʦʪʘ ʨʝʙʝʨ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ.   

ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʩʦʪ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè (z) ʚ 

ʧʨʦʝʢʮʠʠ ʜʣʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʜʦ ʠ ʧʦʩʣʝ ʧʝʨʝʩʪʘʥʦʚʢʠ ʨʝʙʝʨ, ʧʦʩʣʝ ʯʝʛʦ ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʥʘʯʘʣʴʥʳʤʠ. ʆʧʨʝʜʝʣʠʪʴ z ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʯʝʨʝʟ ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ (ɻȟɼȟɾ, ʨʘʚʥʳʝ ʦʪʥʦʰʝʥʠʶ ʧʣʦʱʘʜʝʡ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʨʠʩʫʥʦʢ 2.20). 

 
ʈʠʩʫʥʦʢ 2.20 ï ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʚʳʛʣʷʜʠʪ (ʬʦʨʤʫʣʳ (2.1), (2.2), (2.3), (2.4)): 

Ŭ , (2.1) 

ɓ , (2.2) 

ɔ , (2.3) 

3 3 3 3, (2.4) 

ʛʜʝ ‌ȟ‍ȟ‎ ï ʙʘʨʠʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, Ὓ, Ὓ, Ὓ ï ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʕʪʠ ʯʠʩʣʘ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ (ʬʦʨʤʫʣʘ (2.5)): 

‌ ‍ ‎ ρ
‌ὼ ‍ὼ ‎ὼ ὼ
‌ώ ‍ώ ‎ώ ώ

Ƞ (2.5) 

ʛʜʝ ØȟÙ Ƞ ØȟÙ ȠØȟÙ  ï ʧʣʘʥʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

ʊʦʛʜʘ ʦʧʨʝʜʝʣʠʪʝʣʴ ʵʪʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (ʬʦʨʤʫʣʘ (2.6)):  

Ў
ρ ρ ρ
Ø Ø Ø
Ù Ù Ù

Ø Ø Ù Ù Ø Ø Ù Ù Ƞ (2.6) 

ʇʦ ʬʦʨʤʫʣʘʤ ʂʨʘʤʝʨʘ ʨʝʰʝʥʠʝ ʩʦʩʪʘʚʠʪ (ʬʦʨʤʫʣʘ (2.7)): 

Ŭ
Ў

Ў
Ƞ ɓ

Ў

Ў
Ƞ ɔ ρ Ŭ ɓȠ (2.7) 

ɻʜʝ æ ʠ æ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (2.7) ʠ (2.8): 

æ

ρ ρ ρ
Ø Ø Ø
Ù Ù Ù

ØÙ ØÙ ØÙ Ù ÙØ Ø Ƞ (2.8) 

æ

ρ ρ ρ
Ø Ø Ø
Ù Ù Ù

ØÙ ØÙ ØÙ Ù ÙØ Ø  (2.9) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʚʝʩʪʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʪʦʯʢʠ (ʭ,ʫ), ʘ ʪʘʢʞʝ ʚʳʩʦʪʳ ʚʝʨʰʠʥ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ÚȟÚȟÚ, ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʚ ʥʝʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(2.10): 

Ú ŬÚ ɓÚ ɔÚ (2.10) 

ʇʦ ʜʘʥʥʦʤʫ ʩʮʝʥʘʨʠʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʳʩʦʪʳ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè ʚ ʧʨʦʝʢʮʠʠ ʜʣʷ 

ʚʩʝʭ ʩʦʩʝʜʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʘ ʟʘʪʝʤ ʚ ʧʨʦʝʢʮʠʠ ʜʣʷ ʥʦʚʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ ʫʯʝʪʦʤ 

ʧʝʨʝʩʪʘʥʦʚʢʠ ʦʙʱʝʛʦ ʨʝʙʨʘ. ʉʨʘʚʥʝʥʠʝ ʚʳʩʦʪ ʪʦʯʝʢ çʟʝʤʣʠè ʩ ʚʳʩʦʪʘʤʠ ʚ ʧʨʦʝʢʮʠʠ ʜʣʷ ʜʚʫʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʪʴ ʧʦʣʫʯʠʪʴ ʦʪʢʣʦʥʝʥʠʷ dz ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʩʣʫʯʘʡ, ʚ ʢʦʪʦʨʦʤ ВÄÚ ʤʠʥʠʤʘʣʴʥʘ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʠʪʴ ʧʦʚʪʦʨʥʫʶ 

ʧʨʦʚʝʨʢʫ ʩʦʩʝʜʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 
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ɺʤʝʩʪʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ dz ʤʦʞʥʦ ʘʧʝʣʣʠʨʦʚʘʪʴ ʠ ʢʨʘʪʯʘʡʰʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ 

ʜʦ ʧʣʦʩʢʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʙ ʫʨʘʚʥʝʥʠʠ ʧʣʦʩʢʦʩʪʠ ʠ ʬʦʨʤʫʣʫ ɻʝʨʦʥʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2.11): 

ὼ ὼ ὼ ὼ ὼ ὼ
ώ ώ ώ ώ ώ ώ
ᾀ ᾀ ᾀ ᾀ ᾀ ᾀ

πȠ (2.11) 

ʛʜʝ (ὼȠώȠᾀ ȟὼȠώȠᾀ ȟὼȠώȠᾀ  - ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʜʘʥʥʘʷ 

ʧʣʦʩʢʦʩʪʴ, ʘ (ὼȠώȠᾀ ï ʚʩʝʚʦʟʤʦʞʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʠʤʝʝʪ ʚʠʜ (ʬʦʨʤʫʣʘ (2.12)): 

ὃὼ ὄώ ὅᾀὈ π (2.12) 

ʛʜʝ A, B, C, D ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʜʘʶʱʠʝ ʧʣʦʩʢʦʩʪʴ.  

ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ɻʝʨʦʥʘ, ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ 

(ʬʦʨʤʫʣʘ (2.13)): 

Ὠ
ȿὃὼ ὄώ ὅᾀ Ὀȿ

Ѝὃ ὄ ὅ
Ƞ (2.13) 

ʛʜʝ ὼȠώȠᾀ  ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʣʦʩʢʦʩʪʠ 

ʦʩʪʘʥʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦʡ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ. 

ʇʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʪʦʯʥʦʩʪʠ ʠ 

ʥʘʭʦʜʠʪʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ) ʪʦʯʝʢ ʦʪ ʧʣʦʩʢʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ ɹʝʩʩʝʣʷ 

(2.14): 

1

1

2

-
=
ä
=

n

d

m

n

i

i

 (2.14) 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʋʢʘʟʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘʰʣʠ ʨʝʘʣʠʟʘʮʠʶ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʙʣʘʢʦʚ ʪʦʯʝʢ. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚʳʩʪʫʧʘʝʪ 

ʦʙʣʘʢʦ ʪʦʯʝʢ ʚ ʬʦʨʤʘʪʝ * las ʠʣʠ *laz, ʩʦʜʝʨʞʘʱʝʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ (ʟʝʤʣʷ ʠʣʠ ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ). ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʜʦʧʫʩʢʠ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʜʝʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʠʥ ʨʝʙʝʨ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

(ʉʂʆ), ʧʨʠ ʢʦʪʦʨʦʤ ʧʝʨʝʩʪʘʥʦʚʢʘ ʨʝʙʨʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʅʘ ʚʳʭʦʜʝ ʞʝ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʯʠʩʣʦ ʚʝʨʰʠʥ ʪʨʠʘʥʛʫʣʷʮʠʠ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʣʦʪʥʦʩʪʴ ʫʪʦʯʥʷʶʱʠʭ ʪʦʯʝʢ ʥʘ 

ʪʨʝʫʛʦʣʴʥʠʢ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʪʨʦʝʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʢʣʦʥʝʥʠʝ ʠ ʉʂʆ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʘʙʦʪʳ ʧʝʨʚʳʤ ʪʝʩʪʦʚʳʤ ʦʙʲʝʢʪʦʤ ʚʳʩʪʫʧʠʣʦ ʦʙʣʘʢʦ ʊʃʆ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ (ʨʠʩʫʥʦʢ 2.21), ʧʦʣʫʯʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʦʛʦ ʣʠʜʘʨʘ ʠʤʧʫʣʴʩʥʦʛʦ ʪʠʧʘ. 
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ʈʠʩʫʥʦʢ 2.21 ï ʆʙʣʘʢʦ ʊʃʆ ʙʦʨʪʘ ʢʘʨʴʝʨʘ 

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩ ʧʦʤʦʱʴʶ ʇʆ TerraSolid ʚʳʧʦʣʥʝʥʘ ʬʠʣʴʪʨʘʮʠʷ ʚʳʣʝʪʝʚʰʠʭ 

ʪʦʯʝʢ ʠ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʊʃʆ ʢʣʘʩʩʘ çʟʝʤʣʷè (ʨʠʩʫʥʦʢ 

2.22). 

  

ʈʠʩʫʥʦʢ 2.22 ï ʌʨʘʛʤʝʥʪ ʊʃʆ ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʩʷ ʤʘʩʩʠʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 523 563 ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʡ ʥʝ ʧʦʧʘʣʠ ʰʫʤʳ ʠ 

ʊʃʆ ʩʦʦʨʫʞʝʥʠʡ (ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʦʩʚʝʱʝʥʠʷ) (ʨʠʩʫʥʦʢ 2.23). 

 

ʈʠʩʫʥʦʢ 2.23 ï ʆʙʣʘʢʦ ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè ʪʝʩʪʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʠ ʩʦʟʜʘʥʠʠ ʧʦ ʥʠʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʚʠʟʫʘʣʴʥʳʡ 

ʦʩʤʦʪʨ ʧʦʜʪʚʝʨʜʠʣ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʢʘʢ ʥʘ ʧʦʜʦʰʚʝ, ʪʘʢ ʠ 

ʚʙʣʠʟʠ ʩʪʨʫʢʪʫʨ ʫʩʪʫʧʦʚ (ʨʠʩʫʥʦʢ 2.24). 
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ʈʠʩʫʥʦʢ 2.24 ï ʊʨʠʘʥʛʫʣʷʮʠʷ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ (ʩʠʥʠʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʦʯʢʘʤ ʢʣʘʩʩʘ çʟʝʤʣʷè) 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʫʢʨʫʧʥʝʥʥʳʡ ʬʨʘʛʤʝʥʪ (ʨʠʩʫʥʦʢ 2.25). ʉʨʘʟʫ ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ 

ʧʦʣʠʛʦʥʘʭ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʩʪʘʥʦʚʢʘ ʨʝʙʝʨ (ʩʣʝʚʘ), ʯʪʦ ʠʩʧʨʘʚʠʪ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʠʘʥʛʫʣʷʮʠʠ 

ʪʨʘʝʢʪʦʨʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʣʠʥʠʠ ʠ ʜʦʩʪʦʚʝʨʥʝʝ ʦʪʦʙʨʘʟʠʪ ʨʝʣʴʝʬ (ʩʧʨʘʚʘ). 

ɺʩʝʛʦ ʞʝ ʥʘ ʫʢʘʟʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 18047 ʧʝʨʝʩʪʨʦʝʥʠʡ. 

  

ʈʠʩʫʥʦʢ 2.25 ï ʈʝʟʫʣʴʪʘʪ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʎʄʈ ʪʦʯʢʘʤ ʢʣʘʩʩʘ çʟʝʤʣʷè 

ɺ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʛʦ ʪʝʩʪʦʚʦʛʦ ʦʙʲʝʢʪʘ ʚʳʩʪʫʧʠʣ ʨʝʟʫʣʴʪʘʪ ɺʃʉ ʦʪʚʘʣʘ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 

ʜʣʠʥʦʡ 220 ʤ, ʰʠʨʠʥʦʡ 75 ʤ, ʚʳʩʦʪʦʡ ʜʦ 65 ʤ ʠ ʪʝʢʫʱʠʤ ʦʙʲʝʤʦʤ 86 000 ʤ^3 (ʨʠʩʫʥʦʢ 2.26).  
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ʈʠʩʫʥʦʢ 2.26 ï ʆʙʣʘʢʦ ʠʟ 5 161 681 ʊʃʆ ʦʪʚʘʣʘ 

ɺʳʜʝʣʝʥʠʝ çʢʣʶʯʝʚʳʭ ʪʦʯʝʢè ʚʳʧʦʣʥʷʣʦʩʴ ʩ ʫʯʝʪʦʤ ʜʦʧʫʩʢʘ ʥʘ ʩʨʝʜʥʶʶ ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʦ ʚʳʩʦʪʝ ʜʣʷ ʩʝʯʝʥʠʡ ʦʪ 0,5 ʜʦ 5,0 ʤ. ʉʪʘʪʠʩʪʠʢʘ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.4. 

ʊʘʙʣʠʮʘ 2.4 ï ʉʪʘʪʠʩʪʠʢʘ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ 

ʉʝʯʝʥʠʝ 
ʏʠʩʣʦ 
ʧʝʨʝʩʪʨʦ
ʝ-ʥʠʡ 

ʊʃʆ 
çʟʝʤʣʷè 

ʊʃʆ 
çʢʣʶʯʝʚʳʝ

è 

ʉʦʦʪʥʦʰʝʥʠʝ  

çʢʣʶʯʝʚʳʭè 
ʦʪ çʟʝʤʣʠè,  

% 

çʢʣʶʯʝʚʳʭè 
ʦʪ çʟʝʤʣʠè, 
ʢʘʞʜʘʷ 

0.50 7 712 5 149 402 12 279 0.238 419 

1.00 1 389 5 159 466 2 215 0.043 2329 

2.00 298 5 161 201 480 0.009 10753 

2.50 219 5 161 315 366 0.007 14102 

5.00 105 5 161 498 183 0.004 28205 

ʇʨʠʤʝʨʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʩʣʫʯʘʝʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.27 ʈʘʩʢʨʘʩʢʘ 

ʊʃʆ ʧʦ ʚʝʢʪʦʨʫ ʥʦʨʤʘʣʠ (ʩʧʨʘʚʘ) ʯʝʪʢʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʦʯʥʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʨʝʙʝʨ ʚʥʫʪʨʠ ʚʳʜʝʣʝʥʥʳʭ ʢʦʥʪʫʨʦʚ. 

 
 

 ʈʠʩʫʥʦʢ 2.27 ï ʊʨʠʘʥʛʫʣʷʮʠʷ ʧʦ ʢʣʶʯʝʚʳʤ ʊʃʆ ʦʪʚʘʣʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʥʝʪʦʯʥʦʩʪʝʡ 
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ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʚʝʜʝʥʦ ʚʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʘ ʛʦʨʥʦʡ 

ʧʦʨʦʜʳ (V) ʥʘ ʙʘʟʝ ʉɸʇʈ NanoCAD ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʄʅʂ. ɺ ʢʘʯʝʩʪʚʝ ʙʣʠʟʢʦʛʦ ʢ 

ʠʩʪʠʥʥʦʤʫ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ ʦʙʲʝʤʘ 86052.83 ʤ. ʢʫʙ., ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ ʢʣʘʩʩʘ 

çʟʝʤʣʷè. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.5 ʠ ʥʘ ʨʠʩʫʥʢʝ 2.28 ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ. 

ʊʘʙʣʠʮʘ 2.5 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʦʨʥʦʡ ʤʘʩʩʳ ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʄʅʂ. 

ʆʪʢʣʦʥʝʥʠ
ʝ 

ɼʦ ʦʧʪʠʤʠʟʘʮʠʠ ʇʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ 
ʈʘʟʥʦʩʪʴ 
ʨʘʟʥʦʩʪʝʡ V, 
ʤ. ʢʫʙ. (%) 

 

V, ʤ. 
ʢʫʙ. 

ʈʘʟʥʠʮʘ ʩ V 
ʧʦ ʚʩʝʤ 
ʪʦʯʢʘʤ, 
ʤ. ʢʫʙ. (%) 

V, ʤ. ʢʫʙ. 

ʈʘʟʥʠʮʘ ʩ V 
ʧʦ ʚʩʝʤ 
ʪʦʯʢʘʤ, 
ʤ. ʢʫʙ. (%) 

0 86052.83 0 (0) 86052.83 0 (0) 0 (0) 
0.17 86045.51 -7.32 (-0.01) 86039.89 -12.94 (-0.01) 5.62 (0,01) 
0.33 85995.61 -57.22 (-0.07) 86044.14 -8.69 (-0.01) -48.53 (-0.06) 
0.67 86292.28 239.45 (0.28) 85998.56 -54.27 (-0.06) 293.72 (0.34) 
0.83 86706.27 653.44 (0.76) 86308.37 255.54 (0.30) 397.9 (0.46) 
1.67 89016.51 2963.68 (3.44) 88436.09 2383.26 (2.77) 580.42 (0.67) 

 

 
ʈʠʩʫʥʦʢ 2.28 ï ɺʳʯʠʩʣʝʥʠʝ ʦʙʲʝʤʦʚ ʦʪʚʘʣʘ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʜʦ ʠ ʧʦʩʣʝ ʫʪʦʯʥʝʥʠʷ 

ʂʘʢ ʚʠʜʥʦ, ʚ ʩʣʫʯʘʝ ʩ ʦʪʚʘʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʝʱʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʠ 

ʚʳʯʠʩʣʝʥʠʠ ʦʙʲʝʤʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʄʅʂ, ʯʪʦ ʚ ʮʝʣʦʤ ʪʦʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, çʵʢʦʥʦʤʠʷ ʦʙʲʝʤʦʚè 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʤ ʭʦʪʴ ʠ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʥʦ ʥʝ ʛʣʘʚʥʳʤ. ʅʘʠʙʦʣʝʝ ʮʝʥʥʦ, ʯʪʦ ʤʦʜʝʣʴ ʧʦ 

ʧʨʝʜʣʘʛʘʝʤʳʤ ʘʣʛʦʨʠʪʤʘʤ ʫʪʦʯʥʝʥʠʷ ʧʦ ʄʅʂ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʠʬʨʦʚʦʤʫ 

ʦʪʦʙʨʘʞʝʥʠʶ ʨʝʘʣʴʥʦʩʪʠ, ʘ ʟʥʘʯʠʪ, ʣʫʯʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʦʜʭʦʜ rʧʦʟʚʦʣʷʪʁ ʫʧʨʦʩʪʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ʄʦʜʝʣʴʥʳʡ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʚʦʧʨʦʩʘʭ 
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ɿʥʘʯʝʥʠʷ ʜʦʧʫʩʢʦʚ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ, ʤ 

ɺʳʯʠʩʣʝʥʥʳʝ ʦʙʲʝʤʳ ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ

ɼʦ ʦʧʪʠʤʠʟʘʮʠʠ

ʇʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦ-

ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠ ʵʪʦʤ ʫʪʦʯʥʝʥʥʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʧʨʠ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʤ ʘʥʘʣʠʟʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʥʘʧʨʠʤʝʨ, ʙʦʨʪʘ ʢʘʨʴʝʨʘ), ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʦʮʝʥʢʝ ʜʝʬʦʨʤʘʮʠʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ. 

2.5 ʉʦʟʜʘʥʠʝ ʨʘʩʪʨʦʚ ʚʳʩʦʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʩʲʸʤʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ [9].  

ʈʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ɸʌʉ ʜʦ ʵʪʘʧʘ ʧʦʣʫʯʝʥʠʷ ʦʙʣʘʢʘ ʪʦʯʝʢ ʠ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ) ʧʦʩʪʘʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ 

ʪʘʢ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʧʨʦ ʵʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʩʦʩʪʘʚʣʝʥʠʝ ʚʝʢʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ 

ʧʣʘʥʘ, ʢʘʨʪʳ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ), ʎʄʈ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʪʠʧʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ. ɿʜʝʩʴ, ʢʘʢ ʠ ʨʘʥʴʰʝ, ʨʦʣʴ ʦʧʝʨʘʪʦʨʘ (ʢʘʨʪʦʛʨʘʬʘ) ʦʩʪʘʝʪʩʷ ʚʝʜʫʱʝʡ. 

ʏʝʣʦʚʝʢ ʩʤʦʪʨʠʪ ʥʘ ʤʘʪʝʨʠʘʣʳ ʩʲʸʤʢʠ, ʘʥʘʣʠʟʠʨʫʝʪ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʩʪʠ ʚʦ ʚʩʝʡ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʬʦʨʤʣʷʝʪ ʠʭ ʫʩʣʦʚʥʳʤʠ ʟʥʘʢʘʤ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ.  

ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʎʊʇ ʠ ʎʄʈ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), ʪʘʢʠʭ ʢʘʢ, Autodesk AutoCAD, Bentley 

Microstation, ZWCAD, NanoCAD, BricsCAD.  ɺʩʝ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚʝʢʪʦʨʥʳʝ 

ʩʣʦʠ, ʪʘʢ ʠ ʨʘʩʪʨʦʚʳʝ ʧʦʜʣʦʞʢʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʲʸʤʢʠ. ʏʘʱʝ ʚʩʝʛʦ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʣʘʥʦʚ, ʠʩʧʦʣʴʟʫʶʪ: ʦʨʪʦʬʦʪʦʧʣʘʥ (ʆʌʇ), ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ ʠ ʦʙʣʘʢʘ ʪʦʯʝʢ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ʆʌʇ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʢʘʨʪʦʛʨʘʬʘ ʧʦ ʜʘʥʥʳʤ ʃʉ ʠ ɸʌʉ. ʕʪʦ 

ʦʩʥʦʚʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʥʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʯʪʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʦʜʝʨʞʘʥʠʷ 

ʧʣʘʥʘ, ʘ ʢʘʨʪʦʛʨʘʬ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʝʪ ʠʤʝʥʥʦ ʩ ʥʠʤ. ʆʌʇ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ çʤʦʟʘʠʢʠè ʠʟ 

ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʩʥʠʤʢʦʚ ʩ ʚʦʟʜʫʭʘ, ʧʦʵʪʦʤʫ ʝʤʫ ʩʚʦʡʩʪʚʝʥʥʳ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʣʶʩʳ ʩʦʩʪʦʷʪ ʚ ʚʳʩʦʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʤ 

ʨʘʟʨʝʰʝʥʠʠ, ʘ ʤʠʥʫʩʳ ʩʚʷʟʘʥʳ ʩ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʩʤʘʟʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʧʦʨʝʟʘʤʠ (ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʤʠ ʧʨʠ ʧʨʦʝʢʮʠʠ ʚʳʩʦʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ), ʪʝʥʷʤʠ, 

ʧʝʨʝʢʨʳʚʘʥʠʷʤʠ ʦʜʥʠʭ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʤʠ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʯʘʱʝ ʚʩʝʛʦ ʎʄʈ ʩʦʟʜʘʝʪʩʷ ʚ ʚʠʜʝ ʩʝʪʠ ʪʨʠʘʥʛʫʣʷʮʠʠ (TIN), 

ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʨʝʣʴʝʬʘ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʣʠʥʠʷʤ, ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʪʦʯʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʝʡ ʥʘ ʦʩʥʦʚʝ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ 
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ʪʦʯʝʢ ʢʣʘʩʩʘ çʟʝʤʣʷè. ɻʦʨʠʟʦʥʪʘʣʠ ʨʝʣʴʝʬʘ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʶʪ ʝʛʦ ʬʦʨʤʳ ʥʘ ʧʣʦʩʢʦʩʪʠ, 

ʦʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʦʩʷʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ.ʢ. ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʠ ʚʳʯʠʩʣʝʥʠʝ 

ʦʙʲʝʤʦʚ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʪʨʠʘʥʛʫʣʷʮʠʠ. ʎʄʈ ʜʦʣʞʥʘ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚ 

ʧʣʘʥʝ ʠ ʧʦ ʚʳʩʦʪʝ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʥʘ.  

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʎʄʈ ʚ ʉɸʇʈ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʣʶʙʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʩ ʥʝʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʛʫʣʷʨʥʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ. ʈʝʛʫʣʷʨʥʘʷ ʤʦʜʝʣʴ 

ʦʙʨʘʟʫʝʪʩʷ ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʩʛʣʘʞʠʚʘʥʠʷ ʠ ʠʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʢʘʢ 

ʠʩʭʦʜʥʳʭ ʩʲʝʤʦʯʥʳʭ ʪʦʯʝʢ, ʪʘʢ ʎʄʈ ʠʥʳʭ ʪʠʧʦʚ. ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʥʘ ʦʩʥʦʚʝ ʪʨʠʘʥʛʫʣʷʮʠʠ, ʤʝʪʦʜ ʂʨʠʛʠʥʛʘ, ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ ʧʦ 

ʤʝʪʦʜʫ ʐʝʧʘʨʜʘ, ʤʝʪʦʜʳ ʙʣʠʞʘʡʰʝʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʝʜʘ, ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʠ ʢʫʩʦʯʥʦ-

ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ [52, 109, 110, 111, 112, 114]. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʦʯʝʯʥʘʷ ʪʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ, ʢʨʦʤʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʩ 

ʥʝʡ, ʠʤʝʝʪ ʚʘʞʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʪʘʢ ʢʘʢ ʦʥʘ çʜʳʨʷʚʘʷè. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʙʣʘʢʘ 

ʪʦʯʝʢ ʚʳʧʦʣʥʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʚ ʥʝʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʤʘʩʰʪʘʙʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʩʪʨʦʚʳʭ ʧʨʦʝʢʮʠʡ ʦʙʣʘʢʘ ʪʦʯʝʢ (ʪ.ʝ. ʨʝʛʫʣʷʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ) ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ 

ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʈʘʩʪʨʦʚʳʡ ʚʠʜ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʝʟ ʧʫʩʪʦʪ ʤʝʞʜʫ ʊʃʆ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʪʨʦʚʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʝʥʝʝ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʰʪʘʙʘ ʦʪʦʙʨʘʞʝʥʠʷ, ʩʦʭʨʘʥʷʷ ʢʘʯʝʩʪʚʦ ʠ ʜʝʪʘʣʠʟʘʮʠʶ 

çʢʘʨʪʠʥʢʠè ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʵʢʨʘʥʝ [113, 115, 116, 117, 118, 

119]. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚʘʞʥʝʡʰʘʷ ʨʦʣʴ ʢʘʨʪʦʛʨʘʬʘ ʥʝ ʜʦʣʞʥʘ ʩʚʦʜʠʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ 

ʙʝʟʜʫʤʥʦʤʫ ʧʦʜʥʷʪʠʶ ʢʘʢʦʛʦ-ʪʦ ʦʜʥʦʪʠʧʥʦʛʦ ʢʦʥʪʫʨʘ, ʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʚ ʧʦʠʩʢʝ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʨʘʟʥʦʛʦ ʨʦʜʘ, ʤʘʩʰʪʘʙʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʫʧʨʦʩʪʠʪʴ ʠ 

ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ ʢʘʨʪʦʛʨʘʬʘ ʧʦ ʩʦʟʜʘʥʠʶ ʎʊʇ ʠ ʎʄʈ ʚʦʟʤʦʞʥʦ ʧʫʪʸʤ ʚʥʝʜʨʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʘʩʪʨʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʩʦʜʝʨʞʘʣʠ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʤʝʩʪʥʦʩʪʠ, ʯʝʤ ʦʙʳʯʥʳʡ ʦʨʪʦʬʦʪʦʧʣʘʥ ʠʣʠ ʨʘʩʪʨ ʚʳʩʦʪ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʝʜʸʪ ʢ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʧʦ ʜʘʥʥʳʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ.    

ʂʘʟʘʣʦʩʴ ʙʳ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʮʝʣʫʶ çʩʪʦʧʢʫè ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲʝʢʪʘ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʧʦʜʣʦʞʝʢ ʥʝʫʜʦʙʥʦ: ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʡ 

ʦʙʲʸʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʉɸʇʈ). ʅʦ ʩʘʤʦʝ ʚʘʞʥʦʝ ʪʦ, ʯʪʦ 

ʦʪʜʝʣʴʥʳʡ ʨʘʩʪʨ ʥʝ ʦʪʦʙʨʘʞʘʝʪ ʚʟʘʠʤʦʩʚʷʟʠ ʦʙʲʝʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 
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ʙʨʦʚʢʠ ʠ ʫʩʪʫʧʘ ʢʘʨʴʝʨʘ ʫʜʦʙʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʨʪʦʬʦʪʦʧʣʘʥ, ʪʘʢ ʠ ʨʘʩʪʨ 

ʚʳʩʦʪ.    

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʴ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʦʯʢʝ ʨʘʩʪʨʘ ʚʩʶ 

ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴʩʷ, ʢʘʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʞʥʝʝ ʚʩʝʛʦ ʩʦʯʝʪʘʪʴ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʨʘʩʪʨʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʩʪʘʚʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʘʞʥʦʡ ʜʣʷ ʢʘʨʪʦʛʨʘʬʘ, ʧʦ ʜʘʥʥʳʤ ɺʃʉ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʜʝʣʷʪ ʥʘ:  

- ʪʝʭʥʦʛʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʚʦʙʦʜʥʳʝ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʧʣʦʱʘʜʢʠ ʩ ʪʚʝʨʜʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʪ.ʜ.) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ 

ʩʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʨʝʣʴʝʬʘ; 

- ʜʦʩʪʘʪʦʯʥʦ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʤʝʩʪʥʦʩʪʠ, ʩʚʦʙʦʜʥʳʝ ʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʪʝʨʨʠʪʦʨʠʷʤ, ʧʦʢʨʳʪʳʤ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ; 

- ʜʦʩʪʘʪʦʯʥʦ ʨʦʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʧʦʣʦʛʠʡ ʨʝʣʴʝʬ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʩʢʣʦʥʘʭ. 

ʇʦ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʩʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʢʦʤʙʠʥʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʸʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʆʙʱʘʷ ʠʜʝʷ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ ʚ ʦʪʦʙʨʘʞʝʥʠʠ ʥʘ ʦʜʥʦʤ ʤʝʪʨʠʯʝʩʢʦʤ ʨʘʩʪʨʝ ʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʤʝʩʪʥʦʩʪʠ, ʯʝʤ ʵʪʦ ʜʝʣʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʪʦ 

çʩʤʝʰʘʪʴè ʚʩʸ ʚʤʝʩʪʝ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ, ʚʝʜʴ ʩʦʩʪʘʚ ʨʘʩʪʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʥʳʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʛʦ ʪʠʧʘ ʤʝʩʪʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʤʳ ʚʠʜʠʤ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʙʦʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʮʠʬʨʦʚʳʭ ʧʣʘʥʦʚ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʙʳʩʪʨʝʝ, ʘ 

ʦʙʲʝʢʪʳ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʨʘʚʠʣʴʥʦ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʉʦʟʜʘʥʠʝ ʨʘʩʪʨʦʚ ʚʳʩʦʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʝʡʜʝʨʦʚ (ʘʪʣʘʩʥʦʡ ʦʢʨʘʩʢʠ) ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ɻʀʉ GlobalMapper ʨʝʘʣʠʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: color ramp shader, daylight shader, global shader, gradient shader, HSV 

shader, Slope shader ʠ ʜʨʫʛʠʝ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʩʣʝʜʫʶʱʠʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʛʨʘʜʠʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʨʠ ʢʘʥʘʣʘ. ʅʘʛʣʷʜʥʫʶ ʮʚʝʪʦʚʫʶ ʰʢʘʣʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʮʚʝʪʦʚʦʡ ʤʦʜʝʣʠ RGB ʧʦ ʬʦʨʤʫʣʝ (2.15): 

 
minmax

min637
zz

zz
s

-

-
Ö=  (2.15) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ s < 255, ʪʦʛʜʘ R=0, G=s, ʘ B=255-s; ʝʩʣʠ s<383, ʪʦʛʜʘ R=s+s-510, 

G=255, B = 0; ʚ ʦʩʪʘʚʰʠʭʩʷ ʩʣʫʯʘʷʭ R=255, G=637-s, B=0. 

ʊʘʢ, ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʧʝʢʪʨ ʮʚʝʪʦʚ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.29: 
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ʈʠʩʫʥʦʢ 2.29 ï ʉʧʝʢʪʨ ʮʚʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʮʚʝʪʦʚʦʡ ʤʦʜʝʣʠ 

RGB 

ʃʶʙʦʡ ʠʟ ʠʟʚʝʩʪʥʳʭ ʰʝʡʜʝʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʩʪʨʦʚ ʚʳʩʦʢʦʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ. ɼʣʷ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʬʦʨʤ ʨʝʣʴʝʬʘ ʧʝʨʩʧʝʢʪʠʚʥʦ ʩʦʯʝʪʘʪʴ ʘʪʣʘʩʥʫʶ ʦʢʨʘʩʢʫ ʩ 

ʠʟʦʣʠʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʯʝʨʢʠʚʘʪʴ ʝʛʦ ʬʦʨʤʳ ʠ ʩʜʝʣʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ çʦʙʲʸʤʥʳʤè 

(ʨʠʩʫʥʦʢ 2.30). 

  

ʈʠʩʫʥʦʢ 2.30 ï ʇʨʠʤʝʨʳ ʩʦʯʝʪʘʥʠʷ ʨʘʩʪʨʦʚ ʚʳʩʦʪ ʠ ʠʟʦʣʠʥʠʡ 

ʉʤʝʰʝʥʠʝ ʮʚʝʪʦʚ ʨʘʩʪʨʦʚ. ɸʨʠʬʤʝʪʠʯʝʩʢʦʝ ʩʤʝʰʝʥʠʝ ʮʚʝʪʦʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʩʪʨʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚʟʷʪʳʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʘʣʛʦʨʠʪʤʫ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʳ ʚʳʩʦʪʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ (ʦʪ ʩʠʥʝʛʦ ʢ ʢʨʘʩʥʦʤʫ) ʢ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʮʚʝʪʫ (ʥʘʧʨʠʤʝʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʠʢʩʝʣʫ ʦʨʪʦʬʦʪʦʧʣʘʥʘ) ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʨʤʫʣʳ (2.16-2.18): 

 );1()(
255)(
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-
=  (2.16) 

);1()( kGIntG -Ö=  (2.17) 
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ʛʜʝ Int ï ʮʝʣʘʷ ʯʘʩʪʴ, R, G, B ï ʢʦʤʧʦʥʝʥʪʳ ʮʚʝʪʦʚʦʡ ʤʦʜʝʣʠ, k ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ 

ʚʳʩʦʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1, zmax, zmin ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪʳ Z (ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ). 

ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʢʘʟʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʘ ʪʦʯʝʢ, 

ʦʢʨʘʰʝʥʥʳʭ ʧʦʣʦʩʢʘʤʠ ʚ ʧʦʣʫʪʦʥʦʚʳʝ ʮʚʝʪʘ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.31, ʜʣʷ ʨʝʣʴʝʬʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ ʨʷʜʘ ʥʘʢʣʦʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ (ʩʧʨʘʚʘ) ʚʳʙʨʘʥʘ ʧʦʣʫʪʦʥʦʚʘʷ ʪʝʢʩʪʫʨʘ (ʩʣʝʚʘ).  

 

ʈʠʩʫʥʦʢ 2.31 ï ʊʝʢʩʪʫʨʘ ʠ ʧʨʦʬʠʣʴ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʊʃʆ (ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ) 

ɸ ʥʘ ʨʠʩʫʥʢʝ 2.32 ʜʣʷ ʵʪʦʛʦ ʞʝ ʨʝʣʴʝʬʘ ʧʨʝʜʣʦʞʝʥʘ ʦʢʨʘʩʢʘ ʛʨʘʜʠʘʥʪʦʤ ʧʦ ʚʳʩʦʪʝ ʧʨʠ 

k=1 ʠ ʩʤʝʰʘʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ k=0,5. 

 

ʈʠʩʫʥʦʢ 2.32 ï ʈʘʩʢʨʘʰʠʚʘʥʠʝ ʤʘʩʩʠʚʘ ʊʃʆ ʛʨʘʜʠʝʥʪʦʤ ʧʦ ʚʳʩʦʪʝ ʧʨʠ k = 1 (ʩʧʨʘʚʘ) ʠ 

ʩʤʝʰʘʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ k = 0,5 (ʩʣʝʚʘ) 

ʂʨʦʤʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʪʦʯʝʢ ʧʦ ʚʳʩʦʪʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʝʨʝʤʝʥʥʳʡ ʰʘʛ ʦʢʨʘʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʥʘ ʢʘʞʜʦʤ ʚʳʩʦʪʥʦʤ ʫʨʦʚʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʜʠʝʥʪ ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʤ ʚ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʢʦʧʣʝʥʠʷ 

ʪʦʯʝʢ ʥʘ ʚʳʩʦʪʥʦʡ ʜʠʘʛʨʘʤʤʝ.  

ʈʝʘʣʠʟʘʮʠʷ ʩʤʝʰʠʚʘʥʠʷ ʮʚʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʨʘʩʩʤʦʪʨʝʥʘ ʥʠʞʝ. 

ʉʤʝʰʝʥʠʝ ʮʚʝʪʦʚ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʠ ʨʘʩʪʨʦʚ ʚʳʩʦʪ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʭʦʜ ʧʦʣʫʯʝʥʠʷ 

ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʫʢʣʦʥʦʚ ʧʦ ʩʭʝʤʝ (ʨʠʩʫʥʦʢ 2.33): 

 

ʈʠʩʫʥʦʢ 2.33 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʫʢʣʦʥʦʚ 
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ʅʘ ʦʩʥʦʚʝ ʨʘʩʪʨʘ ʚʳʩʦʪ ʤʦʞʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʫʯʘʩʪʢʠ ʩ ʨʘʚʥʠʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠʣʠ 

ʫʢʣʦʥʘʤʠ ʩ ʥʘʣʦʞʝʥʠʝʤ ʤʘʩʦʢ ʥʘ ʧʝʨʚʳʡ ʠʣʠ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ. ɺ ʦʙʣʘʩʪʠ, ʩʚʦʙʦʜʥʦʡ ʦʪ ʤʘʩʢʠ, 

ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ ʨʘʩʢʨʘʰʠʚʘʥʠʝ ʚ ʚʳʙʨʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʝʨʝʧʘʜʦʚ ʚʳʩʦʪʳ, ʘ ʪʘʢʞʝ ʧʦʤʝʩʪʠʪʴ 

ʥʘ ʨʘʩʪʨ çʩʳʨʳʝè ʛʦʨʠʟʦʥʪʘʣʠ (ʨʠʩʫʥʢʠ 2.34-2.37). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʫʤʷ ʠʣʠ ʪʨʝʤʷ ʪʠʧʘʤʠ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʨʦʚ ʠ ʥʘʙʦʨʦʤ ʠʟʦʣʠʥʠʡ ʚ ʚʝʢʪʦʨʥʦʤ 

ʚʠʜʝ. 

 

ʈʠʩʫʥʦʢ 2.34 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʬʨʘʛʤʝʥʪʘ ʢʘʨʴʝʨʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʫʢʣʦʥʦʚ ʠ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ 

 

ʈʠʩʫʥʦʢ 2.35 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʬʨʘʛʤʝʥʪʘ ʢʘʨʴʝʨʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʫʢʣʦʥʦʚ ʠ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʫʢʨʫʧʥʸʥʥʳʡ ʬʨʘʛʤʝʥʪ) 
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ʈʠʩʫʥʦʢ 2.36 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʬʨʘʛʤʝʥʪʘ ʢʘʨʴʝʨʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʫʢʣʦʥʦʚ ʠ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ 

 

ʈʠʩʫʥʦʢ 2.37 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʬʨʘʛʤʝʥʪʘ ʢʘʨʴʝʨʘ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ 

ʫʢʣʦʥʦʚ ʠ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʦʚ (ʫʢʨʫʧʥʸʥʥʳʡ ʬʨʘʛʤʝʥʪ) 

ʆʪʜʝʣʴʥʦ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʤʘʩʦʢ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘ ʠʭ ʛʨʘʥʠʮʘʭ ʩʪʨʫʢʪʫʨʥʳʝ ʣʠʥʠʠ 

(ʨʠʩʫʥʦʢ 2.38). ʆʥʠ ʧʦʟʚʦʣʷʪ ʣʠʤʠʪʠʨʦʚʘʪʴ ʟʦʥʳ ʦʪʢʦʩʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʟʥʘʢ (ʥʘ ʨʠʩʫʥʢʝ ʩʣʝʚʘ). 
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ʈʠʩʫʥʦʢ 2.38 ï ɺʳʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʠʡ 

ʉʤʝʰʝʥʠʝ ʮʚʝʪʦʚ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʠ ʨʘʩʪʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʦʙʣʘʢʫ ʪʦʯʝʢ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʣʘʩʩʳ ʜʣʷ 

ʚʳʩʦʢʦʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɺ ʧʨʘʢʪʠʢʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʣʠʜʘʨʥʳʭ ʩʲʸʤʦʢ 

ʥʝʨʝʜʢʦ ʩʦʟʜʘʶʪ ʨʘʩʪʨʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʮʚʝʪʦʚʫʶ ʢʘʨʪʫ ʚʳʩʦʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ 

ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʧʨʠʥʮʠʧʫ (ʨʠʩʫʥʦʢ 2.39). 

 

ʈʠʩʫʥʦʢ 2.39 ï ʇʨʠʤʝʨ ʨʘʩʪʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʣʝʛʝʥʜʘ ʚʳʩʦʪ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʚ ʤ 

ʅʝʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʳʯʥʦʛʦ ʆʌʇ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʝʢʪʦʨʠʟʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʥʝʤ ʦʙʳʯʥʦ çʚʩʝ ʧʝʩʪʨʦ-ʟʝʣʝʥʦʝ: ʣʫʛ ʟʝʣʝʥʳʡ, 

ʢʫʩʪʘʨʥʠʢ ʟʝʣʝʥʳʡ, ʣʝʩ ʟʝʣʝʥʳʡ ʠ ʪ. ʜ.è. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʠʜʝʷ ʩʤʝʰʘʪʴ ʮʚʝʪʘ ʆʌʇ ʠ 

ʨʘʩʪʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʣʫʯʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʶʪ ʚ 
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ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ʩʧʫʪʥʠʢʦʚʳʝ 

ʩʲʝʤʢʠ), ʦʜʥʘʢʦ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ʊʘʢ, ʚʳʜʝʣʝʥʠʝ ʪʦʯʝʢ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʚʳʰʝ 4 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʟʝʤʣʠ) ʧʦʟʚʦʣʷʝʪ 

ʜʝʰʠʬʨʠʨʦʚʘʪʴ ʟʦʥʫ ʣʝʩʘ, ʦʪʣʠʯʠʚ ʝʝ ʦʪ ʧʦʨʦʩʣʠ (ʚʳʩʦʪʦʡ ʤʝʥʝʝ 4 ʤ) ʠʣʠ ʥʠʟʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʦ ʠ 

çʟʘʩʣʦʥʷʝʪè ʜʨʫʛʠʝ ʢʘʪʝʛʦʨʠʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɺʦʟʥʠʢʘʝʪ ʠʜʝʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʢʦʥʪʫʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʩʢʠ. ʂʦʥʪʫʨʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʝʤʘʤʠ ʚʝʢʪʦʨʥʦʡ ʠʣʠ 

ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʢʘʟʘʪʴ ʥʘ ʦʜʥʦʤ ʨʘʩʪʨʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʦyʚ. ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʪʝʩʪʦʚʦʛʦ ʧʨʠʤʝʨʘ ʧʦʣʫʯʝʥ ʥʘ ʙʘʟʝ ʆʌʇ, ʦʪʪʝʥʝʥʥʦʛʦ ʚʳʩʦʪʥʳʤ 

ʰʝʡʜʝʨʦʤ ʩ ʥʘʣʦʞʝʥʥʳʤʠ ʩʚʝʨʭʫ ʤʘʩʢʦʡ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʠʟʦʣʠʥʠʷʤʠ (ʨʠʩʫʥʦʢ 2.40). 

 

 

ʈʠʩʫʥʦʢ 2.40 ïʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʨʘ ʚʳʩʦʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 












































































































































































































































