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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ. ɺ ʇʦʩʣʘʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ, ʫʚʘʞʘʝʤʦʛʦ ʕʤʦʤʘʣʠ ʈʘʭʤʦʥʘ ʦʙ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ ʥʘʰʝʡ ʨʦʜʠʥʳ ʦʪ 28.12.2024 ʩʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʯʠʥʘʷ ʩ ʤʘʷ 2027 ʛʦʜʘ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʈʦʛʫʥʩʢʦʡ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʮʠʢʣʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʨʝʢʝ ɺʘʭʰ ʜʝʬʠʮʠʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʪʨʘʥʝ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʝʥ, ʠ ʊʘʜʞʠʢʠʩʪʘʥ ʜʦʙʴʸʪʩʷ 

ʘʙʩʦʣʶʪʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʦʟʨʦʩʣʠ ʦʙʲʝʤʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʨʝʢʝ ɺʘʭʰ ʠ 

ʦʙʣʘʜʘʶʱʠʤʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʚʝʜʝʥʠʝ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʥʦ ʠ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʠ 

ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, ʪʘʢ ʠ 

ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʧʨʦʩʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʚʦʜʦʦʪʚʦʜʥʳʭ ʠ 

ʚʦʜʦʩʙʨʦʩʥʳʭ ʪʦʥʥʝʣʝʡ ʦʙʨʝʪʘʶʪ ʚʘʞʥʫʶ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʪ.ʢ. ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʯʘʩʪʷʤʠ ʦʙʲʝʢʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʈʦʛʫʥʩʢʘʷ ɻʕʉ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʬʫʥʢʮʠʷ 

ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʧʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ, ʪʘʢ ʠ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɺ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʠ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʪʨʝʙʫʶʪ ʚʦʟʜʚʠʛʘʪʴ ʧʣʦʪʠʥʳ ʙʦʣʴʰʦʡ ʚʳʩʦʪʳ, ʘ ʪʘʢʞʝ 

ʪʦʥʥʝʣʠ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʦʚʦʜʳ ʩ ʙʦʣʴʰʠʤ ʩʝʯʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʘʚʣʝʥʠʷ ʥʘʧʦʨʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʦʢ, 

ʧʨʝʜʘʶʱʠʭʩʷ ʥʘ ʦʩʥʦʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʠʭ ʩʪʝʥʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 
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ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʤʝʩʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʦʞʥʳʭ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴ ʵʪʠʭ ʠʟʳʩʢʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ ʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʧʦʚʝʜʝʥʠʷ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʛʨʫʟʦʢ ʠ ʧʨʠ ʚʣʠʷʥʠʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʷʜ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʠ ʫʧʣʦʪʥʝʥʠʝ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʚ ʟʦʥʝ, 

ʦʢʨʫʞʘʶʱʝʡ ʚʳʨʘʙʦʪʢʠ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʪʚʦʨʝʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʩʦʩʪʘʚʣʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʦʥʥʝʣʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ 

ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʛʨʫʥʪʘ, ʯʪʦ ʜʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʪʨʘʩʩʳ, ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʦ ʠ ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʧʦʩʦʙʘ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ 

ʢʦʥʮʝʧʮʠʝʡ ʜʦʩʪʨʦʡʢʠ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ 

ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʳʜʫɦ ʠʭ ʣʝʪ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʘʨʭʠʚʘʭ 

ʆɸʆ çʀʥʩʪʠʪʫʪ ɻʠʜʨʦʧʨʦʝʢʪè, ʆɸʆ çʈʦʛʫʥʩʢʘʷ ɻʕʉè, ʎʉɻʅʕʆ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʧʦʧʦʣʥʝʥʠʷ ʜʘʥʥʭr ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2009 ʛʦʜʫ ʧʦ ʧʨʦʛʨʘʤʤʘʤ 

ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʆɸʆ çʀʥʩʪʠʪʫʪ ʛʠʜʨʦʧʨʦʝʢʪè, ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦ ʚʦʟʚʝʜʝʥʠʶ ʪʦʥʥʝʣʝʡ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 
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ʫʩʣʦʚʠʷʭ ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ʕʢʢʣʝʩʪʦʥʘ ɼ., ʄʝʭʠʥʨʘʜʘ ɸ., ɻʝʰʤʝʧʫʨʘ ɸ., 

ʉʦʣʝʡʤʘʥʠ ʄ., ɸʩʢʘʨʠ ʄ., ʈʝʛʣʠ ʄ., ɻʘʜʦʝʚʘ ʆʣʠʤ., ʂʘʙʠʣʦʚʘ ʐ., ʄʫʭʘʤʤʘʜʨʠʟʦ 

ɿʘʥʛʘʥʝ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʤʘʪʠʢʘ ʚʧʝʨʚʳʝ ʦʪʨʘʞʝʥʘ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩʦʠʩʢʘʪʝʣʷ ʍʦʣʦʚʘ ʌ.ɸ.  

ʉʚʷʟʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʥʘʫʯʳʤʠ ʪʝʤʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʫʞʠʚʰʠʝ ʦʩʥʦʚʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʳ ʩ 

ʥʘʫʯʥʦʡ ʪʝʤʘʪʠʢʦʡ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 

ʅɸʅʊ; çʉʪʨʘʪʝʛʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ 2016-2020 ʛʦʜʳè (ʨʘʟʜʝʣ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʪʨʦʡʠʥʜʫʩʪʨʠʷè); 

çʇʨʦʛʨʘʤʤʦʡ  ʨʝʬʦʨʤʳ ʚʦʜʥʦʛʦ ʩʝʢʪʦʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʘ ʧʝʨʠʦʜ 2016-2025 

ʛʦʜʳè (ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʪ 30 

ʜʝʢʘʙʨʷ 2015 ʛʦʜʘ, ˉ791); ʠ ʧʨʦʙʣʝʤʦʡ çʉʪʨʦʡʧʨʦʛʨʝʩʩ-2030è, ʧʦ ʨʘʟʜʝʣʫ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʪʦʨʳʭ ʩʦʠʩʢʘʪʝʣʴ ʪʘʢʞʝ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ: (ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʨʘʙʦʪʘ). 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ɼʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪʳ ʢʨʝʧʠ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ 

ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʜʝʨʞʢʠ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

(ESR). ɸʥʘʣʠʟ  ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ,  ʦʮʝʥʢʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʧʨʦʯʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʟʘʢʣʶʯʝʥʠʷ ʧʦ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʦʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʚʳʝʤʢʠ ʠ ʢʨʝʧʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʫ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʨʦʜʳ ʠ ʦʩʥʦʚʥʳʭ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ 

ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʜʢʠ 
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ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʩʯʝʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʚʤʝʩʪʝ ʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʦʞʠʜʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʨʫʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʚʦ ʚʨʝʤʷ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. 

 ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ ʚʦʢʨʫʛ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ 

ʉɸʉʊ-5 ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʫ ʢʦʪʦʨʦʛʦ ʚ 

ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʤʝʥʴʰʘʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʤʝʪʦʜʝ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʠ 

ʧʝʨʚʠʯʥʦʡ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʷʶʪʩʷ ʦʞʠʜʘʝʤʳʝ ʫʩʣʦʚʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʝʧʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ 

ʩʪʘʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʠʣʠʡ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʦʪ ʚʣʠʷʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʫʩʠʣʠʡ ʠ  ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʠʩʪʝʤ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʚ ʧʝʨʠʦʜ 

ʧʨʦʭʦʜʢʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5.  

2. ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ 

ʉɸʉʊ-5. 

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʦʡ ʟʦʥʳ ʚʦʢʨʫʛ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʠ ʨʘʩʯʸʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ. 
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4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʩʦʭʨʘʥʥʳʭ ʧʦʨʦʜ ʠ ʚʤʝʱʘʶʱʝʛʦ 

ʤʘʩʩʠʚʘ, ʟʘʣʝʛʘʶʱʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʦʡ ʟʦʥʳ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

ʆʙʲʝʢʪʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜʥʦʡ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʡ ʪʦʥʥʝʣʴ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʠ ʚʦʟʤʦʞʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʫʩʠʣʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʶʪ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʝʧʠ ʧʦʜʭʦʜʥʦʛʦ 

ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʚʳʟʳʚʘʷ ʣʦʢʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʝʸ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʪʨʝʙʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʫʩʠʣʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2025 ʛʦʜ ʥʘ ʦʙʲʝʢʪʝ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʤ ʪʦʥʥʝʣʝ ʉɸʉʊ-5, ʠ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʘʥʘʣʠʟ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʝʧʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ.  

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʠʩʩʝʨʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʸʪ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ (1978), ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʧʦʜʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ (1980), ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʅɹʆ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʥʘ ʨʝʢʝ ɺʘʭʰ 

(ʊʘʰʢʝʥʪ, 1978), ʘ ʪʘʢʞʝ ʦʪʯʸʪ ʦ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʈʦʛʫʥʩʢʦʡ ɻʕʉ (2011) ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ: 

-ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʀʦʥʘʭʰʩʢʦʡ ʨʘʟʣʦʤ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʠʭ ʚʦʢʨʫʛ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ;  

-ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʪʠʧʦʚ ʩʢʘʣʴʥʦʡ 

ʢʨʝʧʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʢʝʨʥʳʭ ʙʦʣʪʦʚ; 

-ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʠʧʦʚ 

ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʠʣʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪ 8 

ʜʦ 9 ʙʘʣʣʦʚ; 

-ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʪʠʧʦʚ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʢʝʨʥʳʭ ʙʦʣʪʦʚ ʠ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʪʦʣʱʠʥʦʡ 10ʩʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʠʟʠʢʦ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦʭʨʘʥʥʳʭ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʠʭ ʚʦʢʨʫʛ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

2. ʈʝʢʦʤʝʥʜʘʮʠʠ ʪʠʧʦʚ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʢʝʨʥʳʭ ʙʦʣʪʦʚ 

ʠ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ ʪʦʣʱʠʥʦʡ 10ʩʤ.  

 3. ɸʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʠ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʪʠʧʦʚ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʫʩʠʣʠʷʭ 8-9 ʙʘʣʣʦʚ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʠʨʦʚʘʥʠʝʤ 

ʪʦʥʥʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʪʦʥʥʝʣʷ ʉɸʉʊ-5; ʚ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʧʨʦʚʝʜʝʥʠʷ ʫʢʨʝʧʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; ʚ 
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ʧʦʜʙʦʨʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʝʧʠ ʪʦʥʥʝʣʷ; ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʥʦʡ ʢʨʝʧʠ 

ʪʦʥʥʝʣʷ ʉɸʉʊ-5. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: 

-ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʟʘʱʠʪʳ ʢʨʝʧʠ ʪʦʥʥʝʣʷ ʦʪ ʨʘʟʨʫʰʝʥʠʡ ʧʨʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʠ ʚʨʝʤʝʥʠ ʥʘ ʨʝʤʦʥʪ (ɸʢʪ 

ʚʥʝʜʨʝʥʠʷ); 

- ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʤʠʨʦʚʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ 2019-2021 

ʛʦʜʳ ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʦʙʣʝʤʝ çʉʪʨʦʡʧʨʦʛʨʝʩʩ-2030è, 

ʧʦ ʨʘʟʜʝʣʫ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè; 

- ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʧʨʠ ʯʪʝʥʠʠ ʣʝʢʮʠʡ ʠ ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʦʣʝʚʳʭ 

ʨʘʙʦʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʢʫʨʩʘʤ çɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʦʦʨʫʞʝʥʠʷè, çʐʘʭʪʥʦʝ ʠ ʧʦʜʟʝʤʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè, çʆʩʥʦʚʳ ʛʦʨʥʦʛʦ 

ʜʝʣʘè, çʊʝʭʥʦʣʦʛʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʩʧʦʩʦʙʦʚè, çʄʝʭʘʥʠʢʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʛʦʨʥʦʝ ʜʘʚʣʝʥʠʝè, çʉʧʝʮʠʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡè, ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 

ʄ.ʉ. ʆʩʠʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤʠ ï çʐʘʭʪʥʦʝ ʠ ʧʦʜʟʝʤʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦè ʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡè ʠ 

ʜʨʫʛʠʝ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʜʝʥʪʠʯʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʦʤ 

ʤʝʪʦʜʠʢʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʫʨʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 
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ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʥʘʟʚʘʥʠʷ ʪʝʤʳ ʧʘʩʧʦʨʪʫ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʶ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʝʥʠʷʤ ʧʫʥʢʪʦʚ 3, 11 ʧʘʩʧʦʨʪʘ  ʥʘʫʯʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 05.23.00 ï ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ (05.23.07 - 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ). 

3. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʧʦʨʥʳʭ ʠ ʙʝʟʥʘʧʦʨʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʥʘʛʨʫʟʦʢ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʨʝʯʥʳʭ ʛʠʜʨʦʫʟʣʦʚ, ʟʜʘʥʠʷ ʠ ʤʘʰʠʥʥʳʝ ʟʘʣʳ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ; ʦʙʦʩʥʦʚʘʥʠʝ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦʜʥʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

11. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʦʚ. 

ʅʘʟʚʘʥʠʝ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

05.23.07 - ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: ɸʚʪʦʨʦʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʠʭ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ; ʫʪʦʯʥʝʥʳ ʨʘʩʯʝʪʥʳʝ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠ-

ʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʥʥʝʣʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʭʦʜʢʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ. 

 ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ: ʄʅʇʂ: ñɸʨʭʠʪʝʢʪʫʨʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʊʘʜʞʠʢʠʩʪʘʥʘò 60 ʣʝʪ ʨʘʟʚʠʪʠʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʊʊʋ (ʛ. ɼʫʰʘʥʙʝ, 2022 ʛ); ʄʅʇʂ çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ: 

ʚʳʟʦʚʳ IV ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè, ʧʦʩʚʷʱʝʥʥʦʡ 80-ʣʝʪʠʶ ʘʢʘʜʝʤʠʢʘ ɸ. 

ʂʫʘʪʙʝʢʦʚʘ. ʋʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɸ. ʂʫʘʪʙʝʢʦʚʘ. 

(ʛ. ʐʳʤʢʝʥʪ, ʨʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, 2022 ʛ.); ʄʅʊʂ. ɼʞʠʟʘʢʩʢʠʡ 
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ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ. çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ, 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʩʪʚʘè (ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ, 

2022 ʛ); ʈʅʇʂ çʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥè ʊʊʋ (ʛ. ɼʫʰʘʥʙʝ, 2023 ʛ); ʄʅʇʂ, 

çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʠʥʥʦʚʘʮʠʷ, ʨʝʩʫʨʩʦ - ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝè, 6-7 ʦʢʪʷʙʨʷ 

2023 ʛʦʜʘ, ʛ. ɼʫʰʘʥʙʝ, ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 

ʵʢʦʣʦʛʠʠ ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʇʫʙʣʠʢʘʮʠʠ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʳ ʚ 13 

ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 6 ʩʪʘʪʴʷʭ ʠʟ ʧʝʨʝʯʥʷ ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʞʫʨʥʘʣʦʚ ɺɸʂ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʅʘʣʠʯʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʠʙʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ɸʢʪ ʦ ʚʥʝʜʨʝʥʠʠ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʫʪʚʝʨʞʜʝʥʥʳʡ 

ʥʘʯʘʣʴʥʠʢʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʆɸʆ çʊɻʕʄè ɻʘʜʦʝʚʳʤ ʆ.ʍ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥ 1 ʤʘʣʳʡ ʧʘʪʝʥʪ ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʜʞʠʢʠʩʪʘʥ ˉ TJ 1417 ʦʪ 22 ʥʦʷʙʨʷ 2022 ʛʦʜʘ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʢ 

ʫʩʪʨʦʡʩʪʚʘʤ ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʧʦʜʟʝʤʥʳʭ ʧʝʨʝʭʦʜʦʚ. 

ʉʦʦʨʫʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʬʫʥʜʘʤʝʥʪ, ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ 

ʥʠʭ ʘʨʢʘʤʠ ʧʝʨʝʢʨʳʪʠʷ ʠ ʛʨʫʥʪʦʚʫʶ ʟʘʩʳʧʢʫ, ʥʘ ʢʦʪʦʨʫʶ ʫʣʦʞʝʥʘ ʜʦʨʦʞʥʘʷ 

ʦʜʝʞʜʘ. ɹʦʢʦʚʳʝ ʩʪʝʥʢʠ ʩ ʘʨʢʘʤʠ ʧʝʨʝʢʨʳʪʠʷ ʚʳʧʦʣʥʝʥʳ ʩʙʦʨʥʳʤʠ ʠʣʠ 

ʤʦʥʦʣʠʪʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʢʦʩʦʛʦʨʥʦʩʪʠ. ɺ ʩʦʧʨʷʞʝʥʥʳʭ 

ʯʘʩʪʷʭ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ ʠ ʘʨʦʢ ʚʩʪʘʚʣʝʥʳ ʧʨʦʢʣʘʜʢʠ ʠʟ ʬʪʦʨʦʧʣʘʩʪʘ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʜʚʠʛʘ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚ ʬʫʥʜʘʤʝʥʪʝ 

ʚʳʧʦʣʥʝʥ ʧʦʧʝʨʝʯʥʳʡ "ʟʫʙ", ʫʧʠʨʘʶʱʠʡʩʷ ʚ ʛʨʫʥʪ ʦʩʥʦʚʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʯʝʪʳʨʸʭ ʛʣʘʚ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʟʘʢʣʶʯʝʥʠʷ. ʆʙʱʠʡ ʦʙʲʸʤ ʨʘʙʦʪʳ 
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ʚʢʣʶʯʘʝʪ 139 ʩʪʨʘʥʠʮ, 84 ʨʠʩʫʥʢʦʚ, 27 ʪʘʙʣʠʮ, ʧʨʠʣʦʞʝʥʠʷ, ʩʧʠʩʦʢ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ -125 ʥʘʠʤʝʥʦʚʘʥʠʡ.  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʫ ʠ ʩʦʪʨʫʜʥʠʢʘʤ 

ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʅɸʅʊ ʟʘ 

ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʩʪʦʷʥʥʫʶ ʧʦʤʦʱʴ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʳ ʢ ʟʘʱʠʪʝ. 

ɸʚʪʦʨ ʛʣʫʙʦʢʦ ʙʣʘʛʦʜʘʨʝʥ ʠ ʧʨʠʟʥʘʪʝʣʝʥ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ, ʜʦʢʪʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʠ.ʦ. ʧʨʦʬʝʩʩʦʨʘ, ʟʘʚʝʜʫʶʱʝʤʫ 

ʢʘʬʝʜʨʦʡ çʆʩʥʦʚʘʥʠʷ, ʬʫʥʜʘʤʝʥʪʳ ʠ ʧʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷè ʊʘʜʞʠʢʩʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ.ʆʩʠʤʠ ʍʘʩʘʥʟʦʜʘ ʅʫʨʘʣʠ 

ʄʘʤʝʜ, ʟʘ ʯʫʪʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʩʦʚʝʪʳ, ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ 

ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ ʥʘ ʚʩʝʭ ʝʸ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ.  
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ɻʣʘʚʘ 1. ɸʅɸʃʀɿ ʀʅɾɽʅɽʈʅʆ - ɻɽʆʃʆɻʀʏɽʉʂʀʍ  

ʋʉʃʆɺʀʁ ʉʊʈʆʀʊɽʃʔʅʓʍ ʊʆʅʅɽʃɽʁ ʈʆɻʋʅʉʂʆʁ ɻʕʉ 
 

1.1. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ 
 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʳʣʠ 

ʠʟʫʯʝʥʳ ʥʘ ʩʪʘʜʠʠ ʊʕʆ, ʧʨʦʝʢʪʦʚ ʠ ʵʪʘʧʘ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤʳ ʨʘʩʪʚʦʨʝʥʠʷ 

ʩʦʣʝʡ, ʩʝʡʩʤʠʯʥʦʩʪʠ, ʠʟʫʯʝʥʠʶ ʢʦʥʚʝʨʛʝʥʮʠʠ ʩʪʝʥ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, 

ʪʘʢʠʭ, ʢʘʢ ʤʘʰʠʥʥʳʡ ʟʘʣ ʠ ʧʣʦʪʠʥʳ, ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʙʳʚʰʝʛʦ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʭʨʘʥʷʪʩʷ ʚ ʘʨʭʠʚʘʭ ʩʘʤʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʠʤʝʝʪʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʆɸʆ çʈʦʛʫʥʩʢʘʷ ɻʕʉè ʠ 

ʆɸʆ çʀʥʩʪʠʪʫʪ ɻʠʜʨʦʧʨʦʝʢʪè [1,2].  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʢʦʥʮʝʧʮʠʝʡ ʜʦʩʪʨʦʡʢʠ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʳʜʫɦ ʠʭ ʣʝʪ, 

ʭʨʘʥʷʱʠʝʩʷ ʚ ʘʨʭʠʚʘʭ ʆɸʆ çʀʥʩʪʠʪʫʪ ɻʠʜʨʦʧʨʦʝʢʪè, ʆɸʆ çʈʦʛʫʥʩʢʘʷ 

ɻʕʉè, ʠ ʎʉɻʅʕʆ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʧʦʧʦʣʥʝʥʠʷ ʜʘʥʥʭr ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2009 ʛʦʜʫ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ 

ʆɸʆ çʀʥʩʪʠʪʫʪ ʛʠʜʨʦʧʨʦʝʢʪè, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩɹ  ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ ɻʠʜʨʦʧʨʦʝʢʪʘ, 

ʩʠʣʘʤʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ (ʄɻʋ ʠʤ. ʃʦʤʦʥʦʩʦʚʘ, 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬ-ʪ, ʆʆʆ çɸʵʨʦʙʘʣʪ ʅʘʫʢʘè, ʎʉɻʅʕʆ), ʩʠʣʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ï ʠʩʧʦʣʥʠʪʝʣʝʡ, ʧʨʠʚʣʝʯʝʥʥʭr ʜʠʨʝʢʮʠʝʡ ʆɸʆ çʈʦʛʫʥʩʢʘʷ 

ɻʕʉè (ʎʉɻʅʕʆ, ʂʀʕ-3, ʖʊɻʈʕ) [1,2,3,4,5].  

ɼʨʫʛʠʤ ʚʠʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʪʨʝʭʤʝʨʥʭr ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʙʦʨʪʦʚ ʜʦʣʠʥʳ 

ɺʘʭʰʘ ʠ ʢʦʥʪʫʨʘ ʧʦʜʟʝʤʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ 
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1.2. ʉʪʨʘʪʠʛʨʘʬʠʷ 

ɻʘʫʨʜʘʢʩʢʘʷ ʩʚʠʪʘ(J3gr). 

ʖʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʦʪʣʦʞʝʥʠʷʤʠ ʛʘʫʨʜʘʢʩʢʦʡ 

ʩʚʠʪʳ, ʦʪʥʦʩʷʱʝʡʩʷ ʫʩʣʦʚʥʦ ʢ ʢʠʤʤʝʨʠʜʞʩʢʦʤʫ ʠ ʪʠʪʦʥʩʢʦʤʫ ʷʨʫʩʘʤ. 

ʆʪʣʦʞʝʥʠʷ ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʫʟʢʠʤʠ ʧʦʣʦʩʘʤʠ 

ʚʜʦʣʴ ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ ʩʢʣʦʥʫ 

ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʚ ʤʝʞʜʫʨʝʯʴʝ ɺʘʭʰ ï ʆʙʠʛʘʨʤ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʚʠʪʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʘʛʫʥʥʦʡ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʛʣʠʥʠʩʪʦ-ʩʦʣʷʥʦ-ʛʠʧʩʦʚʦʡ ʪʦʣʱʝʡ. ɺ 

ʨʘʡʦʥʝ ʥʠʞʝ ʈʦʛʫʥʩʢʦʛʦ ʩʪʚʦʨʥʦʛʦ ʫʯʘʩʪʢʘ ʦʙʥʘʞʘʝʪʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʣʴʥʦ ʟʘʛʠʧʩʦʚʘʥʥʳʤʠ ʷʨʢʦ-ʢʨʘʩʥʳʤʠ 

ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʙʝʣʦʛʦ ʛʠʧʩʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 20 

- 25ʤ [1,2]. 

ɺ ʦʩʪʘʣʴʥʳʭ ʤʝʩʪʘʭ ʨʘʟʨʝʟ ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʱʝʡ 

ʩʝʨʳʭ, ʙʝʣʳʭ, ʛʨʷʟʥʦïʩʝʨʳʭ ʧʦʣʦʩʯʘʪʳʭ, ʪʦʥʢʦʩʣʦʠʩʪʳʭ, ʩʘʭʘʨʦʚʠʜʥʳʭ 

ʛʠʧʩʦʚ, ʩʠʣʴʥʦ ʧʝʨʝʤʷʪʳʭ ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʛʠʧʩʦʚ - ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 150 ï 200ʤ, ʚ ʨʘʡʦʥʝ ʨʝʢ 

ʖʩʪʠ-ɹʦʣʦ ʠ ʊʘʣʭʘʢʯʘʰʤʘ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʨʦʚʣʝ 

ʷʨʢʦ-ʢʨʘʩʥʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʚʳʰʝ ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʢʦʨʠʯʥʝʚʘʪʦ-

ʙʫʨʳʝ ʘʨʛʠʣʣʠʪʳ ʷʚʘʥʩʢʦʡ ʩʚʠʪʳ, ʤʦʱʥʦʩʪʴʶ ʜʦ 240ʤ.  

ʄʝʣʦʚʘʷ ʩʠʩʪʝʤʘ (K) 

ʄʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʣʝʞʘʱʠʝ ʥʘ ʶʨʩʢʠʭ ʧʦʨʦʜʘʭ, ʜʦʚʦʣʴʥʦ 

ʯʝʪʢʦ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʛʦ 

ʦʪʜʝʣʘ ʠ ʩʝʨʦ ʮʚʝʪʥʫʶ ʪʦʣʱʫ ʤʦʨʩʢʠʭ ʠ ʣʘʛʫʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ 

ʦʪʜʝʣʘ. ʇʝʨʚʳʤ ʪʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʠʟʚʝʣ ʉ.ʅ. ʄʠʭʘʡʣʦʚʩʢʠʡ (1914). ɺ 

ʣʠʪʝʨʘʪʫʨʝ, ʦʜʥʘʢʦ, ʠʤʝʝʪʩʷ ʫʢʘʟʘʥʠʝ ʥʘ ʥʘʭʦʜʢʫ ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʠʤ 

ʛʨʘʥʠʮʳ ʘʣʴʙʩʢʦʛʦ ʘʤʤʦʥʠʪʘ Hoplites michalskii S e r a (ɹʦʨʥʝʤʘʥ, ɻʫʙʠʥ ʠ 

ʜʨ., 1936) [1-3].  

ʇʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʠʟʥʘʢʘʤ ʥʠʞʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʝʥʳ ʥʘ 

6 ʩʚʠʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ: ʷʚʘʥʩʢʘʷ, ʢʳʟʳʣʪʘʰʩʢʘʷ ʩʚʠʪʘ-ʚʘʣʘʥʞʠʥʩʢʦʤʫ ʠ 



17 

 

ʛʦʪʝʨʠʚʩʢʦʤʫ ʷʨʫʩʘʤ; ʦʙʠ-ʛʘʨʤʩʢʘʷ ʩʚʠʪʘ-ʙʘʨʨʝʤʩʢʦʤʫ ʠ ʘʧʪʩʢʦʤʫ ʷʨʫʩʘʤ; 

ʢʘʨʘʢʫʟʩʢʘʷ, ʤʠʥʛʙʘʪʤʘʥʩʢʘʷ, ʣʷʪʦʙʘʥʩʢʘʷ, ʩʚʠʪʳ-ʘʣʴʙʩʢʦʤʫ ʷʨʫʩʫ. 

1.3. ʊʝʢʪʦʥʠʢʘ 
 

ʋʯʘʩʪʦʢ ʩʪʚʦʨʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʙʣʦʢ ʰʠʨʠʥʦʡ 1,2-1,5 ʢʤ, ʚʳʪʷʥʫʪʳʡ ʩʫʙʤʝʨʠʜʠʘʣʴʥʦ. ɻʨʘʥʠʮʘʤʠ ʙʣʦʢʘ-

ʩʣʫʞʘʪ ʨʘʟʣʦʤʳ 2 ʧʦʨʷʜʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ɺʘʭʰʩʢʠʡ ʨʘʟʣʦʤ I ʧʦʨʷʜʢʘ: 

ʀʦʥʘʭʰʩʢʠʡ - ʩ ʩʝʚʝʨʘ-ʟʘʧʘʜʘ, ɻʫʣʠʟʠʥʜʘʢʩʢʠʡ - ʩ ʶʛʦ- ʚʦʩʪʦʢʘ. ʅʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʙʣʦʢ ʩʨʝʟʘʥ ɺʘʭʰʩʢʠʤ ʨʘʟʣʦʤʦʤ. ʄʦʨʬʦʣʦʛʠʷ ʨʘʡʦʥʘ ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʀʦʥʘʭʩhʢʠʡ ʨʘʟʣʦʤ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ 

ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʜʥʷʪʠʷ - ʚʦʜʦʨʘʟʜʝʣʴʥʫʶ ʯʘʩʪʴ ʭʨ. ʉʫʨʭ-ʂʫ ʦʪ 

ʦʙʣʘʩʪʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʤʠ ʚʦʩʭʦʜʷʱʠʤʠ ʜʚʠʞʝʥʠʷʤʠ. 

ʇʦ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʦʪʣʦʞʝʥʠʷ ʩʪʚʦʨʘ ʈʦʛʫʥʩʢʦʡ 

ɻʕʉ ʨʘʟʜʝʣʝʥʳ ʥʘ ʙʣʦʢʠ I ʠ 2 ʧʦʨʷʜʢʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʚʩʝ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʪʦʥʥʝʣʠ.  

ɺ ʧʨʝʜʝʣʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʤʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ  ʟʘʣʝʛʘʝʪ ʚ 

ʚʠʜʝ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʩ ʘʟʠʤʫʪʦʤ-ʧʘʜʝʥʠʷ 130Á, ʪʘʢʞʝ ʫʛʣʳ ʧʘʜʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ  65-75Á. ɺ ʚʝʨʭʥʝʤ ʙʴʝʬʝ ʛʠʜʨʦʫʟʣʘ ʢʦ ʰʚʫ ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ 

ʧʨʠʤʳʢʘʝʪ ʢʨʫʪʘʷ ʠ ʘʩʩʠʤʝʪʨʠʯʥʘʷ ʂʠʨʙʠʯʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ, ʦʩʴ ʢʦʪʦʨʦʡ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ, ʛʜʝ ʩʨʝʟʘʝʪʩʷ ʀʦʥʘʭʰʩʢʠʤ ʨʘʟʣʦʤʦʤ. ɺ ʁʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚ ʧʦʨʦʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: ʘʟʠʤʫʪ 

ʧʘʜʝʥʠʷ 300-320Á, ʫʛʦʣ ʧʘʜʝʥʠʷ 30-70Á; ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ - ʘʟʠʤʫʪ 

ʧʘʜʝʥʠʷ 130Á, ʫʛʦʣ ʧʘʜʝʥʠʷ 50-70Á. 

ɺ ʪʦʣʱʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʟʨʳʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʚ ʩʪʨʦʝʥʠʠ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪʩʷ: ʰʦʚ ʨʘʟʨʳʚʘ, ʟʦʥʘ ʜʨʦʙʣʝʥʠʷ ʠ 

ʟʦʥʘ ʚʣʠʷʥʠʷ. ʐʦʚ ʨʘʟʨʳʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʩʪʦʦʙʨʘʟʥʦʝ ʪʝʣʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʚʳʜʝʨʞʘʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʳʪʷʥʫʪʦʝ ʚʜʦʣʴ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʘ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʛʣʠʥʢʦʡ ʠʣʠ ʙʨʝʢʯʠʝʡ ʪʨʝʥʠʷ. 

 ɿʦʥʘ ʜʨʦʙʣʝʥʠʷ ʨʘʟʣʦʤʘ ʧʨʠʤʳʢʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʝʛʦ ʰʚʫ ʠ 

ʨʘʟʚʠʪʘ ʚ ʚʠʩʷʯʝʤ ʠ ʣʝʞʘʯʝʤ ʢʨʳʣʴʷʭ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʦʥʳ 

ʜʨʦʙʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 
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I) ʧʦʥʠʞʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜ ʚ ʦʙʨʘʟʮʝ; 

2) ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ; 

3) ʥʠʟʢʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

4) ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʨʝʟʢʦ ʠʟʤʝʥʯʠʚʘ;  

5) ʤʦʱʥʦʩʪʴ - ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ.  

ɿʦʥʘ ʚʣʠʷʥʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ - ʵʪʦ ʧʦʣʦʩʘ, ʠʜʫʱʘʷ ʧʘʨʘʣʣʝʣʴʥʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʰʚʫ, ʚ ʢʦʪʦʨʦʡ ʬʠʢʩʠʨʫʶʪʩʷ ʨʘʟʨʳʚʳ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʧʦʨʷʜʢʦʚ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʨʘʟʨʳʚʘ. ɿʦʥʘ ʚʣʠʷʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

I) ʫʚʝʣʠʯʝʥʥʦʡ ʚ 1,5 - 4 ʨʘʟʘ ʙʣʦʯʥʦʩʪʴʶ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʱʠʥʥʦʡ 

ʧʫʩʪʦʪʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʥʦʚʥʳʤ ʤʘʩʩʠʚʦʤ; 

2) ʧʨʦʯʥʦʩʪʴʁ  ʚ ʢʫʩʢʝ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʟʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʳʭ 

ʧʦʨʦʜ; 

3) ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  ʚ 1,5-2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ 

ʤʘʩʩʠʚʝ; 

4) ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ  ʚ 5-10 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʤʘʩʩʠʚʝ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʀʦʥʘʭʰʩʢʠʡ ʨʘʟʣʦʤ 2 ʧʦʨʷʜʢʘ ʜʣʠʥʦʡ 100 ʢʤ. ɺ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʀʦʥʘʭʰʩʢʠʡ ʨʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦ 

ʧʦʩʪʨʦʝʥʥʳʤ ʚʟʙʨʦʩʦʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʰʚʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʙʣʦʢ 

ʥʝʧʨʘʚʠʣʴʥʦ ʚʳʪʷʥʫʪʦʡ ʣʠʥʟʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʩʣʦʞʝʥʥʳʡ ʧʦʨʦʜʘʤʠ 

ʤʠʥʛʙʘʪʤʘʥʩʢʦʡ ʩʚʠʪʳ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʰʚʘʤʠ ʠ ʤʦʱʥʦʩʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʣʠʥʟʳ  ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 80ʤ. ɸʤʧʣʠʪʫʜʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ 

ʀʦʥʘʭʰʩʢʦʤʫ ʨʘʟʣʦʤʫ ʧʨʝʚʳʰʘʝʪ 1 ʢʤ, ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ ʰʚʘ ʨʘʟʣʦʤʘ 130Á, 

ʫʛʦʣ ʧʘʜʝʥʠʷ 80-85Á. ʄʦʱʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʰʦʚ, ʦʢʦʣʦ 1 ʤ. 

ʇʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʣʠʥʟʫ, ʨʘʩʩʝʯʝʥʳ ʛʫʩʪʦʡ ʩʝʪʴʶ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ, ʦʙʫʩʣʦʚʠʚʰʠʭ ʥʠʟʢʫʶ ʙʣʦʯʥʦʩʪʴ /12,2 ʩʤ/ ʠ ʚʳʩʦʢʫʶ 

ʪʨʝʱʠʥʥʫʶ ʧʫʩʪʦʪʢʦʩʪʴ / ʇ=3,04% /, ʟʦʥʘ ʜʨʦʙʣʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʦʙʘ 

ʰʚʘ, ʥʝ ʧʨʝʚʳʰʘʝʪ 5-7 ʤ. ʅʦ ʪʘʤ, ʛʜʝ ʰʦʚ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʢʘʤʝʥʥʦʡ ʩʦʣʴʶ, ʚʠʜʠʤʦ, ʟʦʥʘ ʜʨʦʙʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʐʠʨʠʥʘ 

ʟʦʥʳ ʚʣʠʷʥʠʷ ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʢʦʣʦ 400 
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ʤ. ɺʜʦʣʴ ʨʘʟʣʦʤʘ ʚ ʝʛʦ ʚʠʩʷʯʝʤ ʢʨʳʣʝ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʣʘʩʪ 

ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʦʱʥʦʩʪʴ ʩʦʣʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʛʣʫʙʠʥʦʡ. ɺʳʰʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʦʣʴ ʚʳʱʝʣʦʯʝʥʘ. 

ʂʨʦʤʝ ʀʦʥʘʭʰʩʢʦʛʦ, ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʟʚʠʪʳ ʨʘʟʣʦʤʳ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ - ʧʦʣʦʛʠʝ ʚʟʙʨʦʩʘ-ʥʘʜʚʠʛʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʘʣʝʛʘʥʠʷ: ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ 310-340Á, ʫʛʦʣ ʧʘʜʝʥʠʷ 

20-50Á. ʇʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʘʤʧʣʠʪʫʜʘʤ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ ʟʦʥʳ 

ʜʨʦʙʣʝʥʠʷ ʵʪʠ ʨʘʟʨʳʚʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʦʤʘʤ 3 ʠ 4 ʧʦʨʷʜʢʦʚ. ʇʨʠʯʝʤ 

ʨʘʟʨʳʚʳ 4 ʧʦʨʷʜʢʘ ʷʚʣʷʶʪʩʷ ʦʧʝʨʷʶʱʠʤʠ ʨʘʟʨʳʚʦʚ 3 ʧʦʨʷʜʢʘ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʨʳʚʘʤʠ 3 ʧʦʨʷʜʢʘ ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʷʚʣʷʶʪʩʷ ʨʘʟʣʦʤʳ ˉ35 ʠ ˉ28. 

ʈʘʟʨʳʚ ˉ35 ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʦʪ ʀʦʥʘʭʰʩʢʦʛʦ ʜʦ ɻʫʣʠʟʠʥʜʘʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ, ʧʝʨʝʩʝʢʘʷ ʨʫʩʣʦ ʨ. ɺʘʭʰ ʚ 110 ʤ ʥʠʞʝ ʦʩʠ ʧʣʦʪʠʥʳ ʠ ʧʨʦʭʦʜʠʪ ʧʦʜ 

ʥʝʡ ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 200 ʤ. ʈʘʟʨʳʚ ʟʘʣʝʛʘʝʪ ʩ ʘʟʠʤʫʪʦʤ ʧʘʜʝʥʠʷ 330Á ʠ 

ʫʛʣʦʤ ʧʘʜʝʥʠʷ 45Á. ɸʤʧʣʠʪʫʜʘ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 100-120Á. ɺ ʣʝʚʦʤ 

ʙʦʨʪʫ ʜʦʣʠʥʳ ʠ ʚ ʨʫʩʣʝ ʨʝʢʠ ʨʘʟʨʳʚ ˉ 35 ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʰʚʦʤ. ɺ 

ʧʝʨʚʦʤ ʙʦʨʪʫ ʦʥ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʥʘ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʰʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 40-60 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʫʤʤʘʨʥʘʷ ʘʤʧʣʠʪʫʜʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ 

ʵʪʠʤ ʨʘʟʨʳʚʘʤ ʨʘʚʥʘ 100 ʤ. ʐʦʚ ʨʘʟʨʳʚʘ ʰʠʨʠʥʦʡ 0,2-0,4 ʤ ʚʳʧʦʣʥʝʥ 

ʧʝʨʝʪʝʨʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʄʦʱʥʦʩʪʴ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʦʢʦʣʦ 1 ʤ ʩ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʳ ʰʚʘ, ʟʦʥʘ ʚʣʠʷʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʤ ʚ ʦʙʦʠʭ ʙʦʢʘʭ ʨʘʟʨʳʚʘ. 

ʄʦʱʥʦʩʪʴ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʨʘʟʨʳʚʦʚ 3 ʧʦʨʷʜʢʘ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʧʣʦʪʠʥʳ, ʥʝ ʧʨʝʚʳʰʘʝʪ 1-3 ʤ, ʘ ʤʦʱʥʦʩʪʴ ʟʦʥ 

ʚʣʠʷʥʠʷ-5-7 ʤ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʠʟ ʥʠʭ ʨʘʟʨʳʚ ˉ28 ʟʘʣʝʛʘʝʪ ʩ ʘʤʧʣʠʪʫʜʦʡ 

ʧʘʜʝʥʠʷ 310Á ʠ ʫʛʣʦʤ ʧʘʜʝʥʠʷ 80Á. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʝʛʦ ʦʢʦʣʦ 1 ʢʤ  ʦʪ ʨʘʟʨʳʚʘ 

 ̄35 ʜʦ ɻʫʣʠʟʠʥʜʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʘʤʧʣʠʪʫʜʘ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦ 100 ʤ. 

ʈʘʟʨʳʚʳ 4 ʧʦʨʷʜʢʘ, ʚ ʦʩʥʦʚʥʦʤ, ʚʟʙʨʦʩʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʙʣʠʟʠ ʨʘʟʣʦʤʦʚ 2 ʠ 3 ʧʦʨʷʜʢʦʚ. ʆʥʠ 

ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʥʘ 500-700 ʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦ 20 ʤ. ʄʦʱʥʦʩʪʴ 

ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʥʝ ʙʦʣʝʝ 0,1-0,2 ʤ. ʀʩʪʠʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ 
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ʨʘʟʨʳʚʘʤʠ 20-100 ʤ. ɿʘʣʝʛʘʶʪ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʩ ʘʟʠʤʫʪʦʤ ʧʘʜʝʥʠʷ 310-340Á, 

ʧʦʜ ʫʛʣʦʤ 10-30Á. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚ ʤʘʩʩʠʚʝ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʟʚʠʪʳ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʝʟʠʩʘ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ; ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʵʢʟʦʛʝʥʥʳʝ 

ʃʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʜʠʘʩʪʨʦʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ 0,1-0,05 ʤ ʜʦ 3-5 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʥʠ ʠʤʝʶʪ ʰʠʨʠʥʫ 0,5-2 ʤʤ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʜʣʠʥʫ ʠ ʚʳʧʦʣʥʝʥʳ ʛʣʠʥʢʦʡ ʤʦʱʥʦʩʪʴʶ ʚ 

ʩʨʝʜʥʝʤ ʦʢʦʣʦ 1 ʤʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʵʪʠ ʪʨʝʱʠʥʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʝʩʯʘʥʠʢʘʭ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʩʚʷʟʘʥʳ ʩʦ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʝʤ. ɺ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʨʘʟʨʳʚʥʳʝ ʪʨʝʱʠʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʠʤʝʶʪ ʜʣʠʥʫ 0,5-7 ʤ, ʠ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠʟʤʝʨʷʝʪʩʷ ʧʝʨʚʳʤʠ ʜʝʩʷʪʢʘʤʠ ʩʘʥʪʠʤʝʪʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʩʢʣʘʜʯʘʪʳʝ ʪʨʝʱʠʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ 3 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʝʣʘʭ ʤʦʥʦʢʣʠʥʘʣʴʥʦʡ ʯʘʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ: 

1 ʩʠʩʪʝʤʘ - ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ    130Á           ʫʛʦʣ ʧʘʜʝʥʠʷ 60-75Á 

2 ʩʠʩʪʝʤʘ -                               20-50Á                        10-25Á 

3 ʩʠʩʪʝʤʘ -                            230-240Á                        30-50Á 

ʕʢʟʦʛʝʥʥʳʝ ʪʨʝʱʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʪʨʝʱʠʥʘʤʠ ʚʳ-

ʚʝʪʨʠʚʘʥʠʷ. ɺ ʩʣʘʙʦ ʚʳʚʝʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜʘʭ ʦʥʠ ʥʘʩʣʝʜʫʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʪʨʝʱʠʥʳ ʠ ʜʠʘʩʪʨʦʤʳ. ʐʠʨʠʥʘ ʵʢʟʦʛʝʥʥʳʭ ʪʨʝʱʠʥ ʜʦʩʪʠʛʘʝʪ 3-5 ʩʤ. ɺ 

ʩʠʣʴʥʦ ʚʳʚʝʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜʘʭ ʘʣʝʚʨʦʣʠʪʘʭ, ʘʨʛʠʣʣʠʪʘʭ ʪʨʝʱʠʥʳ ʦʙʨʘʟʫʶʪ 

ʛʫʩʪʫʶ ʩʝʪʴ, ʧʨʝʚʨʘʱʘʷ ʧʦʨʦʜʫ ʚ ʩʣʘʙʦ ʩʚʷʟʘʥʥʫʶ ʜʨʝʩʚʫ.  

1.4. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 
 

Ha ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʪʨʝʱʠʥʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʢʘ ʚʝʨʭʦʚʦʜʢʫ, 

ʛʨʫʥʪʦʚʳʝ ʠ ʥʘʧʦʨʥʳʝ ʚʦʜʳ. 
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ɼʣʷ ʚʝʨʭʦʚʦʜʢʠ ʭʘʨʘʢʪʝʨʥʦ ʩʦʚʤʝʱʝʥʠʝ ʦʙʣʘʩʪʝʡ ʧʠʪʘʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʆʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʚ 

ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʨʦʜʥʠʢʦʚ ʩ ʜʝʙʠʪʦʤ -  0,1-0,2 ʣ/ʩʝʢ. ɺ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ 

ʚʝʨʭʦʚʦʜʢʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʢʘʧʝʞʘ, ʩʫʤʤʘʨʥʳʤ ʨʘʩʭʦʜʦʤ ʜʣʷ 

ʧʨʦʪʷʞʝʥʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʜʦ ʧʝʨʚʳʭ ʣ/ʩʝʢ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ 

ʧʝʩʪʨʘʷ - ʩʫʣʴʬʘʪʥʘʷ, ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ, ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʘʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,8-2,3 ʛ/ʣ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʢʚʘʞʠʥʘʤʠ ʥʘ 

ʦʪʤʝʪʢʘʭ, ʙʣʠʟʢʠʭ ʢ ʦʪʤʝʪʢʘʤ ʫʨʝʟʘ ʚʦʜʳ ʚ ʨ. ɺʘʭʰ. ʋʢʣʦʥ ʟʝʨʢʘʣʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ ʨʝʢʠ. ɺ ʧʝʨʠʦʜ ʥʘʠʚʳʩʰʠʭ ʧʦʜʲʝʤʦʚ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʙʨʘʪʥʳʝ ʫʢʣʦʥʳ ʟʝʨʢʘʣʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɺʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ, ʚ ʨʝʢʝ-ʩʫʣʴʬʘʪʥʦ-

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʩ ʩʫʭʠʤ ʦʩʪʘʪʢʦʤ 1,2-12 ʛ/ʣ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʠʟ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʩʦʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʚʤʝ-

ʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʚʳʜʝʣʝʥʳ ʫʩʣʦʚʥʦ ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʳʩʦʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. ʂʘʡʤʘ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʨʠʢʦʥʪʘʢʪʦʚʦʡ ʟʦʥʳ ʩʦʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʦʟʜʘʶʱʠʭ ʟʘʩʪʦʡʥʳʡ ʨʝʞʠʤ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʅʘʧʦʨʥʳʝ ʚʦʜʳ ʚʩʪʨʝʯʝʥʳ ʥʘ ʛʣʫʙʠʥʝ 150-155 ʤ / ʩʢʚ 1014 /. ɺʝʣʠʯʠʥʘ 

ʥʘʧʦʨʘ ʥʘʜ ʫʨʝʟʘʤʠ ʚʦʜʳ ʚ ʨ. ɺʘʭʰ ʩʦʩʪʘʚʠʣʘ 24 ʤ. ɺʦʜʘ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʘʷ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 28-32 ʛ/ʣ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʵʪʠ ʚʦʜʳ ʜʚʠʞʫʪʩʷ ʩʦ 

ʩʪʦʨʦʥʳ ɻʫʣʠʟʠʥʜʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʚʳʰʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʈʘʟʣʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʪʘʢʪʦʤ ʩʦʣʠ ʠ ʤʝʣʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʇʣʦʩʢʦʩʪʷʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʧʦʪʦʢ ʚʳʩʦʢʦʤʠʥʝʨʘ- 

ʣʠʟʦʚʘʥʥʳʭ ʥʘʧʦʨʥʳʭ ʚʦʜ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʣʦʩʢʦʩʪʠ ʧʦʣʦʛʠʭ ʨʘʟʨʳʚʦʚ, 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʟʨʳʚʫ ˉ35. 

ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʚʠʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, 

ʭʦʣʦʜʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʮʠʨʢʫʣʷʮʠʠ ʢʦʪʦʨʳʭ 
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ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʡʦʥʘ.  

ʇʠʪʘʥʠʝ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ 

ʩʯʝʪ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʚʦʜ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ ʪʘʷʥʠʠ ʩʥʝʞʥʠʢʦʚ ʠ 

ʣʝʜʥʠʢʦʚ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʭ ʚ ʫʜʘʣʝʥʥʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ 

ʂʘʨʘʪʝʛʠʥʩʢʦʛʦ ʠ ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʦʚ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʚʦʜʘʤʠ ʤʝʩʪʥʦʡ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʪʠ.  

ɹʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʪʨʝʱʠʥʦʚʘʪʳʭ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʧʦʨʦʜ ʩ ʚʳʩʦʢʠʤʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʨʘʟʨʝʟʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʜʦ 

1500-2000ʤʤ ʚ ʛʦʜ), ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ ʩʥʦʩʠʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʠʟ-ʟʘ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʣʠʚʥʷʤʠ ʠ ʩʠʣʴʥʦ 

ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ.  

ɺʳʭʦʜʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʚʠʜʝ ʨʦʜʥʠʢʦʚ ʢʘʢ ʥʘ ʣʝʚʦʤ, ʪʘʢ ʠ ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʘʭ ʨ. ɺʘʭʰ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʪʤʝʪʢʘʭ - ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʜʦ 

ʚʳʩʦʪʳ 700-1000ʤ ʥʘʜ ʨʝʢʦʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʣʠʥʠʠ ʅʇʋ(1300ʤ). 

ʆʙʱʠʤ ʙʘʟʠʩʦʤ ʜʨʝʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʢʘ ɺʘʭʰ, ʦʪ ʫʨʝʟʘ ʚʦʜʳ 

ʢʦʪʦʨʦʡ ʟʝʨʢʘʣʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦʣʦʛʦ ʧʦʜʥʠʤʘʝʪʩʷ ʚʛʣʫʙʴ ʩʢʣʦʥʦʚ. 

ʄʝʩʪʥʳʤ ʙʘʟʠʩʦʤ ʨʘʟʛʨʫʟʢʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʦʢʦʚʳʝ ʧʨʠʪʦʢʠ.  

ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ, ʩʦʭʨʘʥʷʷ ʩʚʦʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʫʨʝʟʫ ʚʦʜʳ, ʧʦʜʥʠʤʘʝʪʩʷ. ʆʜʥʘʢʦ 

ʧʦʜʧʦʨ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʝ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʢʦʣʴʢʦ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ.  

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʜʦʣʠʥʘ ʨʝʢʘ ɺʘʭʰ ʟʘʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʣʠʥʘʤʠ ʜʨʫʛʠʭ ʨʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʦʪʝʨʷ ʚʦʜʳ ʟʘ ʩʯʝʪ ʬʠʣʴʪʨʘʮʠʠ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʜʨʫʛʠʝ 

ʜʦʣʠʥʳ ʠʩʢʣʶʯʘʝʪʩʷ. ʇʨʠ ʩʦʦʨʫʞʝʥʠʠ ʞʝ ʧʣʦʪʠʥʳ ʚ ʣʶʙʦʤ ʫʯʘʩʪʢʝ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʬʠʣɹʪʨʘʮʠʷ ʚʦʜ ʚ ʦʙʭʦʜ ʧʣʦʪʠʥʳ ʯʝʨʝʟ ʙʦʨʪʘ ʠ ʜʥʦ 

ʜʦʣʠʥʳ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ.  
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ʅʘʧʨʠʤʝʨ, ʚ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʫʯʘʩʪʢʘ ʅʠʞʥʝ-ʈʦʛʫʥʩʢʦʛʦ ʩʪʚʦʨʘ, 

ʚʥʝ ʟʦʥ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

0,01-0,1, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 0,055 ʤ/ʩʫʪ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʚ 

ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜʘʭ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ. ɺ ʟʦʥʘʭ 

ʨʘʟʣʦʤʦʚ ʤʝʣʦʚʳʭ ʧʦʨʦʜ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 2,0 ʠ ʙʦʣʝʝ 

ʤ/ʩʫʪ.  

ɼʣʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʥʳ ʧʣʘʩʪʦʚʦ-ʧʦʨʦʚʳʝ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ:  

ʘ) ʧʣʘʩʪʦʚʦ-ʧʦʨʦʚʳʝ ʚʦʜʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʜʝʣʶʚʠʘʣʴʥʦ-

ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʦ-ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ;  

ʙ) ʧʦʨʦʚʳʝ ʚʦʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ.  

2. ʊʨʝʱʠʥʥʦ-ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨʝʢʘ ɺʘʭʰ ʠ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢʘ ɺʘʭʰ ʠ 

ʨʝʢʘ ʆʙʠ-ɻʘʨʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʥʠʢʘʤʠ, ʚʳʢʣʠʥʠʚʘʶʱʠʤʠʩʷ ʧʦʜ 

ʧʨʦʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʚ ʩʨʝʜʥʠʭ ʯʘʩʪʷʭ ʠ ʫ ʧʦʜʦʰʚʳ 

ʩʢʣʦʥʦʚ ʭʨʝʙʪʘ ʉʫʨʭʢʫ ʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ɺʘʭʰʩʢʦʛʦ ʭʨʝʙʪʘ [1-3]. 
 

1.5. ʌʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ 
 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʷʚʣ̫ʁ ʪʩʷ: ʜʝʟʠʥʪʝʛʨʘʮʠʷ, ʪʨʝʱʠʥʳ ʦʩʝʜʘʥʠʷ ʠ ʦʧʦʣʟʥʠ. 

ɼʝʟʠʥʪʝʛʨʘʮʠʷ-ʨʘʟʨʳʭʣʝʥʠʝ  ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʠʣʴʥʦʡ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʙʣʦʢʘʤʠ. ʄʦʱʥʦʩʪʴ ʥʝʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ ʩʢʣʦʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 2-5 ʤ. 

ʊʨʝʱʠʥʳ ʦʩʝʜʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʦʚ ʠ 

ʦʪʯʣʝʥʷʶʪ ʙʣʦʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 10-15 ʤ. 

ʆʧʦʣʟʥʠ ʢʦʨʝʥʥʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʙʲʝʤʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʦʧʦʣʟʥʝʚʳʭ ʧʦʨʦʜ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʦʧʦʣʟʥʠ ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ, ʭʦʪʷ ʠ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʦʙʨʫʰʝʥʠʡ ʠ ʜʚʠʞʝʥʠʷ ʦʧʦʣʟʥʝʚʳʭ ʤʘʩʩ ʥʝʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ. 
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1.6. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ɿʜʝʩʴ ʧʨʠʚʦʜʠʪʩʷ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʚʷʟʠ 

ʩ ʪʝʤ, ʯʪʦ ʢʦʥʢʨʝʪʥʦʝ ʦʧʠʩʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʚʝʜʝʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʦʩʥʦʚʥʳʤ ʫʟʣʘʤ ʧʦʜʟʝʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ:  ʥʘʧʦʨʥʦ-ʩʪʘʥʮʠʦʥʥʳʡ ʫʟʝʣ (ʅʉʋ), ʩʦʣʝʟʘʱʠʪʘ, ʢʦʥʚʝʡʝʨʥʳʝ 

ʪʦʥʥʝʣʠ ʠ ʪ.ʜ.   

ʄʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ 

ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʫʨʝʢʩʢʦʡ ɻʕʉ. ʉʭʦʜʩʪʚʦ 

ʫʩʣʦʚʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ: 

I) ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʫʨʝʢʩʢʦʡ ʠ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩʣʫʞʘʪ 

ʧʦʨʦʜʳ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʬʦʨʤʘʮʠʠ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ; 

2) ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʥʘ ʦʙʦʠʭ ʫʯʘʩʪʢʘʭ ʥʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ, 

ʥʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʠʤʳ; 

3) ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʚ ʢʫʩʢʝ, ʠʭ ʚʳʚʝʪʨʠʚʘʝʤʦʩʪʴ ʥʘ 

ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʚʝʩʴʤʘ ʙʣʠʟʢʠ. 

ɼʝʪʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ  ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ 

ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʷʤʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʘʥʘʣʦʛʦʚ (ʅʫʨʝʢʩʢʘʷ ɻʕʉ) ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʦʚʝʩʪʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʋʯʘʩʪʦʢ ʩʪʚʦʨʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʩʣʦʞʝʥ ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʭʘʨʘʢʪʝʨʥʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʭ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ-  

ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʨʘʟʨʝʟʝ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʛʠʧʩʦʚ. 

ɺʝʣʠʯʠʥʘ ʚʨʝʤʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʞʘʪʠʶ ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʫʯʘʩʪʢʘ 

ʩʪʚʦʨʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 600-1660 ʢʛ/ʩʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1060 

ʢʛ/ʩʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʷʛʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʨʘʚʝʥ 0,83. 
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ɼʣʷ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʚʝʣʠʯʠʥʳ ʚʨʝʤʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʞʘʪʠʶ ʚ ʦʙʨʘʟʮʘʭ ʯʘʩʪʦ ʟʘʥʠʞʝʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʳʩʪʨʳʤ ʚʳʚʝʪʨʠʚʘʥʠʝʤ 

ʦʙʨʘʟʮʦʚ, ʩʥʠʞʝʥʠʝʤ ʠʭ ʧʨʦʯʥʦʩʪʠ, ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 700-800 ʢʛ/ʩʤ. 

ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʦʙʨʘʟʮʝ ʠʤʝʶʪ ʩʠʣʥɹʦ 

ʟʘʛʠʧʩʦʚʘʥʥʳʝ ʘʨʛʠʣʣʠʪʳ ʛʘʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ (Iʟgr), ʚʨʝʤʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʞʘʪʠʶ ʢʦʪʦʨʳʭ ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 42 ʢʛ/ʩʤ, ʚ ʚʦʟʜʫʰʥʦ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʚ 2 ʨʘʟʘ ʚʳʰʝ. 

 ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʧʦʨʦʜʘʭ ʫʯʘʩʪʢʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʫʨʝʢʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ, ʛʜʝ ʚʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʞʘʪʠʶ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʦʙʨʘʟʮʘʤ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʢʘʞʜʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ ʚʳʰʝ ʥʘ 20-30%. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʦʙʲʝʤʥʘʷ ʪʨʝʱʠʥʥʘʷ ʧʫʩʪʦʪʥʦʩʪʴ / ʇ / ʠ ʙʣʦʯʥʦʩʪʴ ʚ  

ʪʘʙʣʠʮʝ 1.1 ʆʙʲʝʤʥʘʷ ʪʨʝʱʠʥʥʘʷ ʧʫʩʪʦʪʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʚ % ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʱʠʥʥʦʡ ʧʫʩʪʦʪʥʦʩʪʠ ʚ 1,42 ʨʘʟʘ. ɹʣʦʯʥʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʣʠʥʝʡʥʳʭ ʝʜʠʥʠʮʘʭ /ʩʤ/ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʨʝʙʨʘ ʢʫʙʘ, 

ʨʘʚʥʦʚʝʣʠʢʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʙʣʦʢʫ, ʦʛʨʘʥʠʯʝʥʥʦʤʫ 

ʤʘʢʨʦʪʨʝʱʠʥʘʤʠ. 

ʊʘʙʣʠʮʘ 1.1. ï ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ  ʦʮʝʥʢʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ 

ʇʘʨʘʤʝʪʨʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʆʙʲʸʤʥʘʷ ʪʨʝʱʠʥʥʘʷ 

ʧʫʩʪʦʪʥʦʩʪʴ  

ʇ % 

ɹʣʦʯʥʦʩʪʴ 

ɺ 

ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʭʨʘʥʥʳʡ ʤʘʩʩʠʚ 

5-8% õ0,2-0,3% 

ʚ ʩʨʝʜʥʝʤ 1-2% 

ʤʘʢʩʠʤ- 60-70ʩʤ 

ʩʨʝʜʥʝʤ-20-30ʩʤ 

ɿʦʥʘ ʚʳʚʝʪʨʠʚʘʥʠʷ 10-12% 

ʚ ʩʨʝʜʥʝʤ 2-3% 

- 

ɿʦʥʳ ʨʘʟʣʦʤʘ - 5-8ʩʤ 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʣʠʥʟʘ 3% ʚ ʩʨʝʜʥʝʤ 12,2ʩʤ  ʚ ʩʨʝʜʥʝʤ 
 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʨʘʟʨʳʚʳ 4-ʛʦ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʧʦʨʷʜʢʦʚ ʚʳʧʦʣʥʝʥʳ 

ʙʨʝʢʯʠʝʡ ʠ ʛʣʠʥʢʦʡ ʪʨʝʥʠʷ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʧʦʣʳʝ, ʠ ʣʠʰʴ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʣʠʥʟʝ ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʯʘʩʪʴ ʠʭ ʚʳʧʦʣʥʝʥʘ ʛʣʠʥʢʦʡ. 
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ɼʠʘʩʪʨʦʤʳ ʧʦʚʩʝʤʝʩʪʥʦ ʚʳʧʦʣʥʝʥʳ ʛʣʠʥʢʦʡ ʤʦʱʥʦʩʪʴʶ 1-3 ʤʤ. ʐʦʚ 

ʀʦʥʘʭʰʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚʳʧʦʣʥʝʥ ʧʣʦʪʥʦʡ ʙʨʝʢʯʠʝʡ ʪʨʝʥʠʷ ʤʦʱʥʦʩʪʴʶ 1 ʤ. 

ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ, ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʚ ʩʨʝʜʥʝʤ ʨʘʚʝʥ 40-70 ʪʳʩ. ʢʛ/ʩʤ2. ɿʘ 

ʦʩʥʦʚʫ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʥʷʪʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ 

ʜʝʬʦʨʤʘʮʠʠ. 

ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʩʮʝʧʣʝʥʠʷ / ʩ / ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 15 ʢʛ/ʩʤ2 

ʜʣʷ ʚʝʨʭʥʝʦʙʠʛʘʨʤʩʢʦʡ ʠ ʢʳʟʳʣʪʘʰʩʢʦʡ ʩʚʠʪ, ʚ ʢʦʪʦʨʳʭ ʧʝʩʯʘʥʠʢʠ 

ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 90 % ʤʦʱʥʦʩʪʠ. ʅʘʠʤʝʥʴʰʠʝ ʚʝʣʠʯʠʥʳ ʩʮʝʧʣʝʥʠʷ 

ʉ=1,0ʢʛ/ʩʤ2 ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʨʦʜ ʣʷʪʦʙʘʥʩʢʦʡ ʠ ʚʝʨʭʥʝʘʣʴʙʩʢʦʡ ʩʚʠʪ ʠ ʚ 

ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʨʘʟʣʦʤʦʚ 2 ʠ 3 ʧʦʨʷʜʢʦʚ. 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʦʛʫʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʥʠʟʢʘʷ, ʭʦʪʷ ʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ʜʚʝ ʟʦʥʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ: 

ʘ) ʟʦʥʘ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʂʬ > 0,05 ʤ/ʩʫʪ. 

ʄʦʱʥʦʩʪʴ ʵʪʦʡ ʟʦʥʳ 50-70 ʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʜ ʟʦʥʳ ʚ ʵʪʦʡ ʟʦʥʝ ʚʳʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʛʣʫʙʠʥʘ ʢʦʪʦʨʦʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3-10 ʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʚ 

ʵʪʦʡ ʧʦ ʟʦʥʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,1-10 ʤ/ʩʫʪ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠ 

ʙʦʣʝʝ. 

  ʙ) ɿʦʥʘ ʩʣʘʙʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʬʠʣʴʪʨʘʮʠʠ ʤʝʥʝʝ 0,01 ʤ/ʩʫʪ. 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʟʦʥ ʨʘʟʣʦʤʦʚ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʭʦʪʷ ʚ ʮʝʣʦʤ 

ʦʥʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʦʭʨʘʥʥʦʤ ʤʘʩʩʠʚʝ. 

1.6.1. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ  

ʉʦʛʣʘʩʥʦ ʢʘʨʪʝ ʉʈ-64, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʆɸʆ 

"ʀʥʩʪʠʪʫʪ ɻʠʜʨʦʧʨʦʝʢʪ", ʀʥʩʪʠʪʫʪʘ ʩʝʡʩʤʦʣʦʛʠʠ ʠ ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ (ʀʉʉʉ ɸʅ ʈʊ - 

ʨʘʥʝʝ ʊʀʉʉʉ) ʠ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʈɸʅ (ʛ. ʆʙʥʠʥʩʢ), ʦʧʠʩʳʚʘʝʤʘ ̫

ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷʝʪʩʷ ʩʝʡʩʤʦʛʝʥʥʦʡ (ʢʘʨʪʘ ʆʉʈ-64) (ʨʠʩʫʥʦʢ 1.1) [6]. 
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ʈʠʩʫʥʦʢ 1.1. - ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʆʉʈ-64  

 

ʇʦ ʚʝʣʠʯʠʥʝ ʫʜʝʣʴʥʦʛʦ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʚʳʜʝʣʝʥʳ 4 ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʨʘʟʥʷʪʩʷ 

ʚ ʮʝʣʦʤ ʥʘ ʧʦʨʷʜʦʢ: I ï ʟʦʥʘ ʩʠʣʴʥʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ, II ï ʟʦʥʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʨʘʟʛʨʫʟʢʠ, III ï ʟʦʥʘ ʨʘʟʛʨʫʟʢʠ, IV ï ʟʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʤʝʥʥʳʭ ʧʦʨʦʜ.  

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩʦ ʚʨʝʤʝʥʝʤ ʠʟʤʝʥʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʝ ʩʢʣʦʥʦʚʳʭ 

ʥʘʢʦʧʣʝʥʠʡ. ʅʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʵʪʘʧʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʢʣʦʥʦʚʳʭ ʥʘʢʦʧʣʝʥʠʡ: ʩʢʦʧʣʝʥʠʝ ʥʘ ʩʢʣʦʥʝ ʦʩʳʧʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʟʘʪʝʤ ʟʘʧʦʣʥʝʥʠʝ ʧʫʩʪʦʪ ʤʝʞʜʫ ʦʙʣʦʤʢʘʤʠ ʤʝʣʢʦʟʝʤʦʤ ʟʘ ʩʯʝʪ 

ʜʝʣʶʚʠʘʣʴʥʦʛʦ ʩʤʳʚʘ, ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʝʤʘ ʠ ʚʝʩʘ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʩʢʦʧʠʚʰʝʡʩʷ ʤʘʩʩʳ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʦʧʦʣʟʥʝʚʦʝ ʩʤʝʱʝʥʠʝ ʧʨʠ ʧʦʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʩʢʣʦʥʦʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʤʠ: c+d+dp.  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʷʚʣʝʥʠʷ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʪʝʨʨʠʪʦʨʠʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ, ʘ ʪʘʢʞʝ ʧʨʠʤʳʢʘʶʱʠʝ ʩʢʣʦʥʳ ʠ ʜʦʣʠʥʳ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ 
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ʧʨʠʪʦʢʦʚ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʫʯʘʩʪʢʠ:  

I. ɺʳʩʦʢʠʝ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʨ. ɺʘʭʰ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. 

ʇʨʠʤʝʨʥʦ ʦʪ ʫʩʪʴʷ ʩʘʷ ʆʙʠʜʞʫʰʦʥ ʜʦ ʚʝʨʭʥʝʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʦʩʪʘ;  

II. ʆʙʨʳʚʠʩʪʳʝ ʩʢʣʦʥʳ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨʝʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʧʝʨʝʩʝʯʝʥʠʷ ɺʘʭʰʘ 

ʀʦʥʘʭʰʩʢʠʤ ʨʘʟʣʦʤʦʤ ʜʦ ʧʦʚʦʨʦʪʘ ɺʘʭʰʘ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʥʘ ʶʛʦ-ʟʘʧʘʜ;  

III.  ʇʨʘʚʦʙʝʨʝʞʥʳʝ ʩʢʣʦʥʳ ʜʦʣʠʥʳ ɺʘʭʰʘ, ʩʣʦʞʝʥʥʳʝ ʧʦʨʦʜʘʤʠ 

ʂʠʨʙʠʯʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʦʪ ʨʘʟʣʦʤʘ ˉ 367 ʜʦ ʀʦʥʘʭʰʩʢʦʛʦ (ʫʯʘʩʪʦʢ 

ʚʝʨʭʦʚʦʡ ʧʝʨʝʤʳʯʢʠ);  

IV. ʇʨʘʚʦʙʝʨʝʞʥʳʝ ʦʙʨʳʚʠʩʪʳʝ ʩʢʣʦʥʳ ʦʪ ʧʦʚʦʨʦʪʘ ɺʘʭʰʘ ʧʦʜ ʧʨʷʤʳʤ 

ʫʛʣʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʜʦ ʫʩʪʴʷ ʩʘʷ ʆʙʠʰʫʨ 

(ʢʦʥʮʝʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʆʊ 1 ʠ 2);  

V. ʇʨʘʚʦʙʝʨʝʞʥʳʝ ʩʢʣʦʥʳ ʥʠʞʝ ʫʩʪʴʷ ʩʘʷ ʆʙʠʰʫʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ~ 2 

ʢʤ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ "ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ ʦʧʦʣʟʥʷ");  

VI. ʋʯʘʩʪʢʠ ʨʘʟʚʠʪʠʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʭ ʪʝʨʨʘʩ ʩ ʧʦʣʦʛʦ 

ʥʘʢʣʦʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʦʙʨʳʚʠʩʪʳʤʠ ʩʢʣʦʥʘʤʠ ï VIʘ, VIʙ, VIʚ 

(ʪʝʨʨʠʪʦʨʠʠ ʢʘʨʴʝʨʦʚ ʠ ʩʪʨʦʡʙʘʟʳ);  

VII. ʉʢʣʦʥ ʧʨʘʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʩʘʷ ʇʘʩʩʠʤʫʨʘʭʦ;  

VIII.  ʉʢʣʦʥ ʣʝʚʦʛʦ ʙʦʨʪʘ ʜʦʣʠʥʳ ʩʘʷ ʇʘʩʩʠʤʫʨʘʭʦ, ʚʦʜʦʨʘʟʜʝʣ ʩ 

ʜʦʣʠʥʦʡ ʩʘʷ ʆʙʠʜʞʫʰʦʥ, ʩʢʣʦʥʳ ʜʦʣʠʥʳ ʩʘʷ ʆʙʠʜʞʫʰʦʥ.  

ʊʨʝʱʠʥʦʚʘʪʦʩʪʴ. ʇʦʤʠʤʦ ʦʧʠʩʘʥʥʳʭ ʢʨʫʧʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ,  

ʥʘ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʘʩʩʠʚʝ (ʨʠʩ. 1.1) ʨʘʟʚʠʪʳ ʤʝʣʢʠʝ ʪʨʝʱʠʥʳ, 

ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʛʝʥʝʟʠʩʫ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʵʢʟʦʛʝʥʥʳʝ [5].  

ʂ ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʦʪʥʦʩʷʪʩʷ ʜʠʘʩʪʨʦʤʳ (ʪʨʝʱʠʥʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʣʠʪʦʛʝʥʝʟʘ ʠ ʨʘʟʜʝʣʷʶʱʠʝ ʩʣʦʠ ʧʦʨʦʜʳ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,1-0,5ʤ ʠ ʜʦ 3,0-5,0ʤ (ʦʥʠ ʙʦʣʝʝ ʯʘʩʪʳ ʚ ʧʝʩʯʘʥʠʢʘʭ), ʠʤʝʪʁ 



29 

 

ʰʠʨʠʥʫ 0,5-2,0ʤʤ (ʚ ʩʨʝʜʥʝʤ 1,0 ʤʤ), ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʫʶ ʜʣʠʥʫ ʠ 

ʚʳʧʦʣʥʝʥʳ ʛʣʠʥʦʡ, ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 1,0ʤʤ.  

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 2 ʪʠʧʘ: ʩʦʩʢʣʘʜʯʘʪʳʝ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʦʚ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʨʘʟʨʳʚʥʳʝ ï 

ʦʧʝʨʷʶʱʠʝ ʨʘʟʣʦʤʳ. ʆʪʥʝʩʝʥʠʝ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʣʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʘʥʘʣʠʟʘ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʛʝʦʣʦʛʠʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʝʣʝʥʳ 3 ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʦʩʢʣʘʜʯʘʪʳʭ ʪʨʝʱʠʥ, 

ʢʦʪʦʨʳʝ ʚ ʧʨʝʜʝʣʘʭ ʤʦʥʦʢʣʠʥʘʣʴʥʦʡ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ: ʩʠʩʪʝʤʘ ˉ1: ʘʟʠʤʫʪ ʧʘʜʝʥʠʷ 130ʦ, Ž60-70o (ʪʨʝʱʠʥʳ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʜʠʘʩʪʨʦʤʘʤ), ʩʠʩʪʝʤʘ ˉ2: ʘʟʠʤʫʪʘ. ʧʘʜʝʥʠʷ 20-50ʦ, Ž10-25ʦ ʠ 

ʩʠʩʪʝʤʘ ˉ3: ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ 230-240ʦ, Ž30-50ʦ. ʅʘ ʧʨʠʨʘʟʨʳʚʥʳʭ ʫʯʘʩʪʢʘʭ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʩʠʩʪʝʤʘ ˉ4: ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ 310-

340ʦ, Ž10-40ʦ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠʨʘʟʨʳʚʥʳʝ ʪʨʝʱʠʥʳ 

ʠʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʶʪ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʠʤʝʶʪ ʜʣʠʥʫ 

0,5-7,0ʤ (ʚ ʩʨʝʜʥʝʤ 3,0 ʤ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠʟʤʝʨʷʝʪʩʷ ʧʝʨʚʳʤʠ 

ʜʝʩʷʪʢʘʤʠ ʩʤ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʪʨʝʱʠʥʳ ʩʠʩʪʝʤʳ ˉ1 ʠ 

ʜʠʘʩʪʨʦʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ), ʘ ʰʠʨʠʥʘ, ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʴʰʝ 1,0 

ʤʤ (ʚ ʩʨʝʜʥʝʤ ʧʦ ʰʪʦʣʴʥʷʤ ʧʦ 6,0 ʤʤ).  

ʕʢʟʦʛʝʥʥʳʝ ʪʨʝʱʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʪʨʝʱʠʥʘʤʠ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳ ʚ ʧʦʨʦʜʘʭ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʚʳʚʝʪʨʠʚʘʥʠʷ: ʚ ʩʣʘʙʦ ʚʳʚʝʪʨʠʚʘʝʤʳʭ (ʧʝʩʯʘʥʠʢ, ʠʟʚʝʩʪʥʷʢʠ, 

ʛʨʘʚʝʣʠʪʳ) ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʪʨʝʱʠʥʘʤ ʠ ʜʠʘʩʪʨʦʤʘʤ, ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʨʘʩʰʠʨʷʷ ʠʭ (ʜʦ 3-5 ʤʤ), ʚ ʩʠʣʴʥʦ ʚʳʚʝʪʨʠʚʘʝʤʳʭ 

(ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ) ʪʨʝʱʠʥʳ ʵʪʦʛʦ ʪʠʧʘ ʦʙʨʘʟʫʶʪ ʛʫʩʪʫʶ ʩʝʪʴ, 

ʧʨʝʚʨʘʱʘʷ ʧʦʜʦʙʥʫʶ ʧʦʨʦʜʫ ʚ ʩʣʘʙʦ ʩʚʷʟʥʫʶ ʜʨʝʩʚʫ. ʐʠʨʠʥʘ ʪʨʝʱʠʥ ʟʜʝʩʴ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 1,0 ʤʤ. ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 5-7 ʤ.  
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ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1: 

1. ʇʨʦʠʟʚʝʜʝʥ ʠʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ (ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ), ʚʣʠʷʶʱʠʭ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʙʦʨʳ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʪʦʥʥʝʣʝʡ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ (ʧʨʦʯʥʦʩʪʥʳʝ) ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

3. ʀʟʫʯʝʥ ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʦʣʫʯʝʥʥʳʡ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ, 

ʢʦʪʦʨʳʡ ʚ ʩʨʝʜʥʝʤ ʨʘʚʝʥ 40-70 ʪʳʩ. ʢʛ/ʩʤ2, ʛʜʝ ʟʘ ʦʩʥʦʚʫ ʨʘʩʯʝʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʥʷʪʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ. 
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ɻʣʘʚʘ 2. ʀɿʋʏɽʅʀɽ  ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʈɸʁʆʅɸ ʀ 

ʄɽʉʊɸ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʇʈʆɽʂʊʀʈʋɽʄʆɻʆ ʆɹʒɽʂʊɸ 

 

2.1. ʉʪʨʫʢʪʫʨʘ ʧʦʜʭʦʜʥʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 

ʇʦʜʭʦʜʥʦʡ ʪʦʥʥʝʣʴ ʉɸʉʊ-5 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʝʨʭʥʝʛʦ 

ʙʴʝʬʘ ʉʊ-5 ʥʘ ʇʂ01+00, ʧʨʠ ʵʪʦʤ ʦʪʤʝʪʢʘ ʣʦʪʢʘ CACT-5 ʩʦʩʪʘʚʣʷʝʪ 

1121,25 ʤ ʥʘ ʩʪʳʢʝ ʩ ʪʦʥʥʝʣʝʤ TM5-A ʠ 1150,77 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʛʜʝ 

ʦʥʘ ʙʫʜʝʪ ʩʦʝʜʠʥʝʥʘ ʩ ʉT-5.  

 

 ʈʠʩʫʥʦʢ 2.1: ʆʙʱʘʷ ʩʭʝʤʘ CACT-5 

 

             ʊʘʙʣʠʮʘ 2.1.- ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ CACT-5 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʦʥʥʝʣʷ CACT-5 ɿʥʘʯʝʥʠʝ 

ɼʣʠʥʘ å372ʤ 

ʆʪʤʝʪʢʘ ʣʦʪʢʘ ʥʘ Ch. 00 + 00ʤ å1121,25ʤ ʥ.ʫ.ʤ. 

ʆʪʤʝʪʢʘ ʣʦʪʢʘ ʥʘ Ch. 03 + 64,35ʤ å1150,77ʤ ʥ.ʫ.ʤ. 

ɺʳʩʦʪʘ 6,60 ʤ 

ʐʠʨʠʥʘ 9,80ʤ 
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 ʈʠʩʫʥʦʢ 2.2. ʇʣʘʥ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ CACT-5 

 

CACT-5 ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 372,41 ʤ, ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ ʦʪ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʪʦʥʥʝʣʝʤ ʊʄ5-ɸ ʢ ʢʦʥʮʫ ʩ ʫʢʣʦʥʦʤ 8,16% ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʪʠʧʦʚʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʚʳʩʦʪʦʡ 6,60ʤ ʠ ʰʠʨʠʥʦʡ 9,80ʤ. ʆʩʥʦʚʥʳʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʵʪʦʛʦ ʪʦʥʥʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʋʚʝʣʠʯʝʥʥʳʡ ʧʨʦʝʢʪ ʪʦʥʥʝʣʷ CACT-5 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.2, ʘ 

ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 2.3. ʊʠʧʦʚʦʡ ʨʘʟʨʝʟ ʰʪʦʣʴʥʠ 

ʉɸʉʊ-5 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.4. 
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ʈʠʩʫʥʦʢ 2.3. ʊʠʧʦʚʦʡ ʨʘʟʨʝʟ ʰʪʦʣʴʥʠ ʉɸʉʊ-5
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              ʈʠʩʫʥʦʢ 2.4. ʊʠʧʦʚʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ CACT-5 

 

2.2. ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
 

 ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʘʥʘʣʠʟʦʚ ʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʛʦʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʚʳʝʤʢʠ ʠ ʢʨʝʧʠ 

ʉɸʉʊ-5 ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʈʦʛʫʥʩʢʦʡ ɻʕʉ [1-3]. 

ʇʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʨʦʜʳ ʠ ʦʩʥʦʚʥʳʭ 

ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫʶʪʩʷ ʚʦ 

ʚʨʝʤʷ ʧʨʦʭʦʜʢʠ CACT-5 ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʩʯʝʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʚʤʝʩʪʝ ʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ 



35 

 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʦʞʠʜʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʨʫʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʚʦ ʚʨʝʤʷ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. 

 ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʣʘʥ ʠ ʧʨʦʬʠʣʴ ʉɸʉʊ-5, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ 

ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʨʦʜʳ ʠ ʤʘʩʩʠʚʘ ʧʦʨʦʜ, ʦʢʨʫʞʘʶʱʝʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 

ʪʦʥʥʝʣʴ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɻʣʘʚʥʳʡ ʚʳʚʦʜ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʧʦʨʦʜʘ ʥʝʢʘʯʝʩʪʚʝʥʥʘʷ. 

 ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ ʚʦʢʨʫʛ CACT-5 ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ 

ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʫ ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʤʝʥʴʰʘʪʁʩ.̫ ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʝʪʦʜʝ ʯʠʩʣʝʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʠ ʧʝʨʚʠʯʥʦʡ ʧʦʨʦʜʳ, 

ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʷʶʪʩʷ ʦʞʠʜʘʝʤʳʝ ʫʩʣʦʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʨʝʧʠ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

2.1.2. ʆʙʟʦʨ ʧʦʜʟʝʤʥʳʭ ʨʘʙʦʪ ʪʦʥʥʝʣʷ CACT-5 

ɺʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜʥʦʡ ʪʦʥʥʝʣʴ CACT-5 ʩʦʝʜʠʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʪʦʥʥʝʣʴ ʊʄ5-ɸ ʩ ɺ/ɹ ʉT-5. 

 ʇʦʜʭʦʜʥʦʡ ʪʦʥʥʝʣʴ CACT-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʠʟ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʊ-5. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʚʷʟʦʯʥʳʭ ʨʘʙʦʪ ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʦʥʥʝʣʴ ʊʄ5-

ɸ.  ʇʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʟʘʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʢʨʝʧʠ ʥʦʚʦʡ ʢʨʝʧʴʶ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʠ, ʘʥʢʝʨʥʳʭ ʙʦʣʪʦʚ ʠ 

ʩʣʦʝʚ ʪʦʨʢʨʝʪʙʝʪʦʥʘ. ʋʯʘʩʪʦʢ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʇ-ʦʙʨʘʟʥʳʡ 

ʫʯʘʩʪʦʢ ʰʠʨʠʥʦʡ 10,10 ʤ ʠ ʚʳʩʦʪʦʡ 6,60 ʤ ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʇʂ2 + 27,61 ʚ 

TM5-A, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.5. 

ɺʳʨʘʚʥʠʚʘʥʠʝ (ʨʘʟʤʝʨʳ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ) CACT-5 ʙʫʜʝʪ ʚʳʨʳʪʦ U-

ʦʙʨʘʟʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʫʯʘʩʪʢʦʤ ʰʠʨʠʥʦʡ 9,80 ʤ, ʚʳʩʦʪʦʡ 6,60 ʤ ʠ 

ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʩʪʘʨʪʦʚʦʡ ʟʦʥʦʡ ʥʘ ʇʂ 0 + 00 ʠ ʢʦʥʝʮ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʇʂ 3 + 72,41. 

ʂʣʘʩʩʳ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʡʩʷ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʦʥʥʝʣʶ ʉɸʉʊ-5 ʠ ʤʦʛʫʪ ʚ ʥʝʢʦʪʦʨʦʡ 
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ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʬʘʢʪʠʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʢʣʘʩʩ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʥʘʙʣʶʜʘʝʤʳʭ ʠ 

ʦʮʝʥʠʚʘʝʤʳʭ ʠʥʞʝʥʝʨʦʤ-ʛʝʦʪʝʭʥʠʢʦʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘʜ ʧʨʦʝʢʪʦʤ. 

ʂʨʝʧʴ ʧʦʨʦʜʳ ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʣʴʥʳʭ ʨʝʙʝʨ ʠ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ ʥʘ ʵʪʘʧʝ 

ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʠ ʚʨʝʤʝʥʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ. 

 

 ʈʠʩʫʥʦʢ 2.5. ʉʦʝʜʠʥʝʥʠʝ ʪʦʥʥʝʣʷ TM5-A ʠ CACT-5 
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2.3. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  

ʧʨʦʭʦʜʢʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 

 2.3.1. ɻʝʦʣʦʛʠʷ  

ʇʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʧʣʘʥʫ ʠ ʧʨʦʬʠʣʷʤ ʠʩʩʣʝʜʫʝʤʳʝ ʫʯʘʩʪʢʠ ʧʦʜʭʦʜʥʦʛʦ 

ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʝʨʭʘʭ ʧʦʟʜʥʝʩʝʥʦʤʘʥʩʢʦʡ ʩʚʠʪʳ (K1al ï 

K2cm1), ʧʦʨʦʜʘʭ ʣʷʪʦʙʘʥʩʢʦʡ ʩʚʠʪʳ (K1It), ʤʠʥʛʙʘʪʤʘʥʩʢʦʡ ʩʚʠʪʳ (K1mg), 

ʛʫʨʜʘʢʩʢʦʡ ʩʚʠʪʳ (J3gr) ʠ ʷʚʘʥʩʢʦʡ ʩʚʠʪʳ (K1jv1). 

ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ ʚ ʨʘʡʦʥʝ CACT-5 ʠ ʥʝʜʘʚʥʦ ʧʨʦʙʫʨʝʥʥʳʭ 

ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥʘʭ RE11, RE15 ʠ RE16 ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ [9,10].  ɼʝʪʘʣʠ 

ʢʘʨʦʪʘʞʘ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ B. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʣʘʥ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 

ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 2.7, ʘ ʝʝ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.8. 

 

ʈʠʩʫʥʦʢ 2.7. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʣʘʥ CACT-5
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ʉʝʥʦʤʘʥʩʢʘʷ ʩʚʠʪʘ (K1al ï K2cm1) 

ʕʪʘ ʩʚʠʪʘ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ 

ʢʨʘʩʥʦʛʦ ʘʨʛʠʣʣʠʪʘ ʩ ʛʠʧʩʦʚʳʤ ʩʣʦʝʤ. 

ʃʷʪʦʙʘʥʩʢʘʷ ʬʦʨʤʘʮʠʷ (K1It) 

ʕʪʘ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʝʨʛʝʣʠʝʚʳʭ ʩʣʘʥʮʝʚ ʠ 

ʤʝʨʛʝʣʝʡ, ʠʟʚʝʩʪʥʷʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʩ ʯʘʩʪʳʤʠ ʣʠʥʟʘʤʠ ʛʠʧʩʘ, 

ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʄʠʥʛʙʘʪʤʘʥ (K1mg) 

ʕʪʘ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʤʦʱʥʳʤ ʧʝʩʯʘʥʠʢʦʤ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ɺ ʤʝʩʪʘʤʠ ʟʘʢʦʥʦʤʝʨʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ 

ʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʌʦʨʤʘʮʠʷ ɻʫʨʜʘʢ (J3gr) 

ʕʪʘ ʩʚʠʪʘ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʛʠʧʩʦʚʦʛʦ ʘʨʛʠʣʣʠʪʘ, ʢʘʤʝʥʥʦʡ ʩʦʣʠ ʩ 

ʦʙʣʦʤʢʘʤʠ ʘʨʛʠʣʣʠʪʘ. 

ʗʚʘʥʩʢʘʷ ʬʦʨʤʘʮʠʷ (K1jv1) 

ʕʪʘ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ 

ʧʨʦʞʠʣʢʘʤʠ ʛʠʧʩʘ. 

 

2.3.2. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʜʲʝʟʜʥʳʭ 

ʪʦʥʥʝʣʝʡ ʚʙʣʠʟʠ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 
 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʰʪʦʣʴʥʠ ʉɸʉʊ-5 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʪʦʥʥʝʣʝʡ ʊʄ5-ɸ, ʄʊʊ-1 

ʠ MTD. ʕʪʠ ʢʘʨʪʳ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʟʘʢʘʟʯʠʢʦʤ ʚʦ ʚʨʝʤʷ ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪ, ʩʦʛʣʘʩʥʦ (ʨʠʩʫʥʢʫ 2.9). ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʣʘʥ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʪʦʥʥʝʣʝʡ ʊʄ5-ɸ, ʄʊʊ-1 ʠ ʄʇɼ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʇʨʠʣʦʞʝʥʠʠ ɸ ʢ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ.  

ʉʦʛʣʘʩʥʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʪʦʥʥʝʣʷ ʊʄ5-ɸ, ʧʠʢʝʪʘʞʠ 

ʦʪ 02+20ʤ ʜʦ 2+76 ʵʪʦʛʦ ʪʦʥʥʝʣʷ ʧʝʨʝʩʝʢʘʶʪ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʟʜʥʝʛʦ 

ʩʝʥʦʤʘʥʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ ʢʨʘʩʥʳʭ 

ʘʨʛʠʣʣʠʪʦʚ ʩ ʛʠʧʩʦʚʳʤ (K1al) ʩʣʦʝʤ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʰʪʦʣʴʥʠ 

ʄʊʊ-1 ʧʠʢʝʪʘʞʘʤʠ ʤʝʞʜʫ 00+00 ʤ ʠ 00+42 ʤ ʵʪʦʡ ʚʳʨʘʙʦʪʢʠ ʧʝʨʝʩʝʢʘʶʪ 

ʪʦʣʱʫ ʚʝʨʭʥʝʛʦ ʧʦʟʜʥʝʛʦ ʩʝʥʦʤʘʥʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ 

ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʛʠʧʩʦʚʳʤ ʩʣʦʝʤ (ʂ2ʩʤ1). 

 ʇʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ ʰʪʦʣʴʥʠ ʄʇɼ,- ʤʝʞʜʫ 

ʇʂ00+60 ʤ ʠ ʇʂ02+16 ʤ ʧʨʦʭʦʜʢʘ ʚʳʨʘʙʦʪʢʠ ʧʝʨʝʩʝʢʘʝʪ ʪʦʣʱʫ ʚʝʨʭʥʝʛʦ 

ʩʝʥʦʤʘʥʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ 

ʛʠʧʩʦʚʳʤ ʩʣʦʝʤ (ʂ2ʩʤ1). 

 

 

ʈʠʩʫʥʦʢ 2.9. ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ ʪʦʥʥʝʣʝʡ ʊʄ5-ɸ, ʄʊʊ-1 ʠ ʄʊɼ, 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ 

ʠʥʞʝʥʝʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʚʜʦʣʴ ʰʪʦʣʴʥʠ ʉɸʉʊ-5. 

  

2.3.3. ʈʘʟʨʳʚʳ 

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʳʩʢʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʡʦʥʝ 

ʚr ʭʦʜʥʦʛʦ ʧʦʨʪʘʣʘ ʪʦʥʥʝʣʷ ʉɸʉʊ-5, ʘ ʪʘʢʞʝ ʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʦʥʥʝʣʝʡ ʚʦʢʨʫʛ ʪʦʛʦ ʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʦʥʥʝʣʷ. ɺʦ 

ʚʨʝʤʷ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʘʜʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʘʜʝʥʠʷ ʥʝʩʧʣʦʰʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʝ (ʩʤ), ʩʪʘʙʠʣʴʥʦʩʪʴ (ʤ), 
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ʝhʨʦʭʦʚʘʪʦʩʪʴ ʠ JRC (ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ), 

ʨʘʩʢʨʳʪʠʝ (ʤʤ), ʟʘʧʦʣʥʝʥʠʝ, ʩʪʝʧʝʥʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ. ʅʘ ʨʠʩʫʥʢʝ 2.10. ʧʦʢʘʟʘʥʳ ʢʦʥʪʫʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠ ʩʪʝʨʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʧʨʦʝʢʮʠʷ ʦʩʥʦʚʥʳʭ ʨʘʟʨʳʚʦʚ ʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ, ʦʢʨʫʞʘʶʱʠʭ ʪʦʥʥʝʣʴ 

ʉɸʉʊ-5. 

ʆʜʥʘ ʩʠʩʪʝʤʘ ʨʘʟʨʳʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ: 

 

ʈʠʩʫʥʦʢ 2.10. ʂʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʠ ʩʪʝʨʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʦʝʢʮʠʷ ʦʩʥʦʚʥʳʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʚʦʢʨʫʛ ʉɸʉʊ-5 

2.3.4. ʈʘʟʣʦʤʳ 

  ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 2.6. ʠ 2.7, ʥʘ ʧʣʘʥʝ ʠ ʧʨʦʜʦʣʴʥʦʤ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʧʦʢʘʟʘʥʳ ʨʘʟʣʦʤʳ, ɻʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʠʧʳ ʨʘʟʣʦʤʦʚ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩ ̫ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ. 
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ʅʘʧʨʘʚʣʝʥʠʝ ʧʘʜʝʥʠʷ ʠ ʧʘʜʝʥʠʝ ʪʨʝʭ ʠʟ ʵʪʠʭ ʨʘʟʣʦʤʦʚ (ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʚʝʪʚʝʡ F21 ʠ ʀʦʥʘʭʰʩʢʦʛʦ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. 

 ʊʘʙʣʠʮʘ 2.2.-ʇʘʜʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʝʥʠʷ ʨʘʟʣʦʤʦʚ ʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ 

ʚʦʢʨʫʛ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ CACT-5 

ʈʘʟʨʦʤ ʅʘʧʨʘʚʣʝʥʠʝ ʧʘʜʝʥʠʷ /ʇʘʜʝʥʠʝ  

F21 ʧʝʨʚʘʷ ʚʝʪʚʴ 135/75-80 

F21 ʚʪʦʨʘʷ ʚʝʪʚʴ 140/50-70 

ʀʦʥʘʭʰʩʢʦʛʦ 140-180/85-90 

2.4. ɻʠʜʨʦʛʝʦʣʦʛʠʷ 

ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʫʯʘʩʪʦʢ, ʧʦ ʜʘʥʥʳʤ ʩʢʚʘʞʠʥʳ RE16 ʥʘ 

ʛʣʫʙʠʥʝ 27-30 ʤ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʩʠʥʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʪʠʧʘ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʧʨʦʭʦʜʢʘ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʝʥʦʤʘʥ-ʘʣʴʙʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʋʯʠʪʳʚʘʷ ʩʠʣʴʥʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟʚʝʩʪʢʦʚʳʭ ʠ 

ʤʝʨʛʝʣʠʩʪʳʭ ʧʦʨʦʜ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʟʘʤʦʯʥʦʤ ʫʯʘʩʪʢʝ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥ RE11 ʠ RE15 ʚ ʟʦʥʝ ʙʣʠʟ ʀʦʥʘʭʰʩʢʦʛʦ 

ʨʘʟʣʦʤʘ, ʋɻɺ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʨʝʢʠ 

[9,10]. 

ʇʨʦʷʚʣʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠ ʧʨʦʭʦʜʢʝ, ʧʨʷʤʦ ʩʚʷʟʘʥʦ ʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʪʝʨʨʠʪʦʨʠʠ. ʆʞʠʜʘʝʪʩʷ ʦʙʠʣʴʥʦʝ 

ʚʦʜʦʧʨʦʷʚʣʝʥʠʝ ʥʘ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʬʠʣʴʪʨʘʮʠʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. 

2.4.1. ʆʮʝʥʢʘ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʆʩʥʦʚʥʳʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ, ʩʣʝʜʫʶʱʠʝ: 

 RQD ï ʦʮʝʥʢʘ ʧʦ ʧʨʦʯʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʱʠʥ ʥʘ ʜʣʠʥʫ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʫʯʘʩʪʢʘ; 
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 Q ï ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ɹʘʨʪʦʥʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ 6 ʧʘʨʘʤʝʪʨʦʚ RQD (ʩʤ. ʚʳʰʝ), Jn 

(ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʪʨʝʱʠʥ), Jr (ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ), Ja 

(ʚʳʚʝʪʨʠʣʦʩʴ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʪʨʝʱʠʥ), W (ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʤʘʩʩʠʚʘ), 

SRF (ʥʘʧʨʷʞʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ); 

 RMR - ʨʝʡʪʠʥʛ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩ ʫʯʝʪʦʤ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʧʨʦʯʥʦʩʪʠ, ʚʳʚʝʪʨʝʣʦʩʪʠ, ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ, ʫʩʣʦʚʠʡ 

ʟʘʣʝʛʘʥʠʷ ʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ); 

 GSI ï ʠʥʜʝʢʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʍʦʵʢʦʤ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʣʠʪʦʣʦʛʠʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ. ʊʘʢʞʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ RMR. 

2.4.2. ʀʥʜʝʢʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ (GSI) 

ʈʝʡʪʠʥʛ ʄʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ (RMR) ʠ ʦʮʝʥʢʘ GSI ʜʣʷ 

ʛʝʪʝʨʦʛʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʥʘʞʝʥʠʷ ʠʣʠ ʟʘʙʦʷ, ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʢʘʨʪʠʨʦʚʘʥʠʝ, ʠ ʚʳʷʚʣʷʝʪʩʷ, ʠ ʟʘʨʠʩʦʚʳʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʢʦʪʦʨʦʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʮʝʥʢʠ ʤʘʩʩʠʚʘ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʨʝʡʪʠʥʛʘ 

ʛʦʨʥʦʡ ʤʘʩʩʳ (RMR). ɼʘʣʝʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʥʜʝʢʩ ʧʨʦʯʥʦʩʪʠ 

ʧʦ ʪʘʙʣʠʮʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʄʘʨʠʥʦʩʦʤ ʠ ʍʦʝʢʦʤ  ʚ 2000 ʛ. 

ɼʣʷ ʦʮʝʥʢʠ RMR ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ʰʝʩʪʠ ʧʘʨʘʤʝʪʨʘʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

-ʧʨʦʯʥʦʩʪʴ (ʄʇʘ); RQD (%);  

-ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʨʝʱʠʥʘʤʠ (ʤ); 

-ʩʦʩʪʦʷʥʠʝ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʜʣʠʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ (ʤ); ʰʠʨʠʥʘ 

ʨʘʩʢʨʳʪʠʷ (ʤʤ); ʰʝʨʦʭʦʚʘʪʦʩʪʴ; ʟʘʧʦʣʥʝʥʠʝ (ʜʨʦʙʣʝʥʠʷ); ʚʳʚʝʪʨʝʣʦʩʪʴ) 

-ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ;  

-ʩʦʩʪʦʷʥʠʝ ʪʦʥʥʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʦʨʠʝʥʪʘʮʠʠ. 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʨʘʩʩ 

ʪʦʥʥʝʣʝʡ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʣʦ ʧʦ ʜʘʥʥʦʤʫ ʫʯʘʩʪʢʫ ʠ ʦʭʚʘʪʳʚʘʣʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ, ʘ ʪʘʢʞʝ ʶʨʩʢʠʭ 
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ʦʪʣʦʞʝʥʠʡ. ɺ  ʊʘʙʣʠʮʘ 2.3. ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʍʦʵʢʫ-ɹʨʘʫʥʫ 2000 ʛ., ʚʟʷʪʳʝ ʩ ʜʘʥʥʳʭ ʧʦʜʟʝʤʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦ 

ʧʨʦʭʦʜʢʘʤ ʪʫʥʥʝʣʝʡ ʊ39, ʊ23 ʠ ʉʊ-4. 

 ʊʘʙʣʠʮʘ 2.3. ɿʥʘʯʝʥʠʷ GSI ʜʣʷ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʨʦʭʦʜʢʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ɼʊ-5 ï ʉɸʉʊ -5 ʧʦ ʍʦʵʢʫ-ɹʨʘʫʥʫ 2000 ʛ. 

ʨ

ˉ 

ɻʝʦʣ. 

ʬʦʨʤʘ-

ʮʠʷ 

ʇʠʢʝʪ (ʤ) 

ʆʧʠʩʘʥʠʝ 

GSI (ʬʣʠʰ) 

ʆʪ ɼʦ 
ʄʠʥ -

ʤʘʢʩ 
ʂʣʘʩʩ 

 

1 
K2 al 

00+00 00+12 
ɸʨʛʠʣʣʠʪʳ ʠ 

ʧʝʩʯʘʥʠʢʠ ʩ ʧʨʦʩʣʦʡʢʘʤʠ 

ʠʟʚʝʩʪʥʷʢʦʚ. ɹʦʣʝʝ 3-ʭ 

ʩʠʩʪʝʤ ʪʨʝʱ. RQD= 41 

30-40 C 

 

2 
00+12 01+04 40-45 B 

 

3 

K2 cm 

01+04 01+35 
ʇʝʩʯʘʥʠʢʠ ʠ ʠʟʚʝʩʪʥʷʢ, 

ʘʨʛʠʣʣʠʪʳ ʤʝʨʛʝʣʠʩʪʳʝ. 

ɹʦʣʝʝ 3-ʭ ʩʠʩʪʝʤ ʪʨʝʱ. RQD 

=31 

35-40 C 

 

4 
01+35 01+84 30-35 C-D 

 

5 
01+84 02+07 35-40 C 

 

6 
K2 al 02+07 02+60 

ɸʨʛʠʣʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ 

ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. 

ɹʦʣʝʝ 3-ʭ ʩʠʩʪʝʤ ʪʨʝʱ. 

RQD= 41 

40-45 B 

 

7 
K1 lt 02+60 02+85 

ɸʨʛʠʣʣʠʪʦʚ, 

ʠʟʚʝʩʪʥʷʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʛʠʧʩʦʚ. ɹʦʣʝʝ 3-ʭ ʩʠʩʪʝʤ 

ʪʨʝʱ. RQD= 41 

35-40 C 

 

8 

K1 mg 

02+85 02+95 
ʇʝʩʯʘʥʠʢʠ, ʩ 

ʧʨʦʩʣʦʡʢʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ɹʦʣʝʝ 3-ʭ ʩʠʩʪʝʤ ʪʨʝʱ.  

RQD=41 

30-35 D 

 

9 
02+95 03+15 30-35 E 

1

  10 
03+15 03+25 25-30 E 

1

 11 
J3gr 03+25 03+44 

ɸʨʛʠʣʣʠʪʳ, ʩ ʣʠʥʟʘʤʠ 

ʛʠʧʩʦʚ. RQD= 41 
20-25 F 

1

12 
K1 jv1 

03+44 03+64 
ɸʣʝʚʨʦʣʠʪʦʚ ʠ 

ʘʨʛʠʣʣʠʪʦʚ ʩ ʧʨʦʞʠʣʢʘʤʠ 

ʛʠʧʩʦʚ. ɹʦʣʝʝ 3-ʭ ʩʠʩʪʝʤ 

ʪʨʝʱ. RQD = 50 

40-45 C-D 

1

13 
03+64 03+72 35-40 C 

 

ʂʨʠʪʝʨʠʡ ʨʘʟʨʝʰʝʥʠʷ ʍʫʵʢʘ-ɹʨʘʫʥʘ  

ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʯʥʦʩʪʠ ʠ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʚʜʦʣʴ ʪʨʘʩʩʳ ʪʦʥʥʝʣʷ CACʊ-5 ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ, GSI, 

mi ʠ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ (UCS) ʥʝʥʘʨʫʰʝʥʥʳʭ ʧʦʨʦʜ. 
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ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʍʦʝʢʫ-ɹʨʘʫʥʫ ʜʣʷ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

„ „ „ ά „ Ⱦ „ ί  

ʛʜʝ: „ ïʤʘʢʩʠʤʘʣʴʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; „ ï ʤʠʥʠʤʘʣʴʥʦʝ 

ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʷ; „  ï ʧʨʦʯʥʦʩʪʴ ʧʦʨʦʜ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ; 

ά ȟί ̉ ́ - ʢʦʥʩʪʘʥʪʳ ʢʨʠʪʝʨʠʷ ʨʘʟʨʫʰʝʥʠʷ ʍʦʝʢʘ-ɹʨʘʫʥʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ 

ʇʨʦʛʨʘʤʤʘ RocLab ʜʣʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ (ʉ 

ʠ ű), ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ, -(ɽm) 

ʤʦʜʫʣʷ ʦʙʱʝʡ ʜʝʬʦʨʤʘʮʠʠ, ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʣʝʤʝʥʪʘ. ʆʩʥʦʚʥʳʤʠ ʚʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ USC ʠ mi, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ 

ʧʦʨʦʜ. ʉ ʫʯʝʪʦʤ ʬʘʢʪʦʨʘ ʦʧʘʩʥʦʩʪʠ (D=0.5) ʨʘʟʨʫʰʝʥʠʡ ʤʘʩʩʠʚʦʚ ʧʨʠ 

ʧʨʦʭʦʜʢʝ. 

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2: 

1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʦʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʭʦʜʢʠ, ʚʳʝʤʢʠ ʠ ʚʳʙʦʨ ʪʠʧʘ ʢʨʝʧʠ 

ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

2.  ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʟʣʠʯʥʳʭ ʨʠʩʢʦʚ, ʫʛʨʦʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʣʶʜʝʡ ʚ ʧʨʦʭʦʜʢʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʱʥʦʩʪʴ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ, 

ʦʙʨʘʟʫʶʱʝʡʩʷ - ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʭʦʜʢʠ, ʛʣʫʙʠʥʘ ʩʦʭʨʘʥʥʳʭ ʧʦʨʦʜ ʩ ʮʝʣʴʶ 

ʚʳʙʦʨʘ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʣʷ ʧʦʜʭʦʜʥʦʛʦ 

ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʨʦʜ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʥʦʩʪʷʭ. 
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ɻʣʘʚʘ 3. ʌɸʂʊʆʈʓ, ɺʃʀʗʖʑʀɽ ʅɸ ɺʓɹʆʈ ʄɽʊʆɼʆɺ ʇʈʆʍʆɼʂʀ 

ɻʀɼʈʆʊɽʍʅʀʏɽʉʂʀʍ ʊʆʅʅɽʃɽʁ 

3.1. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʷʞʝʥʠʡ  

       ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚʦʢʨʫʛ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ 
 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠ ʧʣʦʪʠʥ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ 

ʦʩʥʦʚʘʥʠʡ. ʍʦʪʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʭʘʥʠʢʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦʣʫʯʠʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʦʜʥʘʢʦ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʩʣʝʜʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʟʫʯʘʪʴ. ʊʨʫʜʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʥʝ ʷʚʣʷʶʪʩʷ 

ʦʜʥʦʨʦʜʥʳʤʠ, ʥʠ ʠʟʦʪʨʦʧʥʳʤʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʦʞʥʦʤ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʤ ʭʘʨʘʢʪʝʨʦʤ ʠʭ 

ʟʘʣʝʛʘʥʠʷ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʛʨʘʶʪ ʨʦʣʴ, ʢʘʢ ʤʘʢʨʦ, ʪʘʢ ʠ 

ʤʠʢʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʂ ʚʣʠʷʶʱʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ, ʪ.ʝ. ʥʘʣʠʯʠʝ, ʢʘʢ ʤʠʢʨʦʪʨʝʱʠʥ, ʪʘʢ ʠ ʟʦʥ ʜʨʦʙʣʝʥʠʷ ʩʦ 

ʩʤʝʱʝʥʠʝʤ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʩʢʣʘʜʯʘʪʦʩʪʠ. ʂ 

ʥʠʤ ʞʝ ʦʪʥʦʩʷʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘʧʣʘʩʪʦʚʘʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʦʨʫʞʝʥʠʶ, 

ʥʘʣʠʯʠʝ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ, ʨʘʩʩʝʢʘʶʱʠʭ ʦʩʥʦʚʥʦʡ ʤʘʩʩʠʚ, ʷʚʣʝʥʠʷ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʚʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʘʡʦʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ ʥʘʨʷʜʫ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʠʭ ʧʦʨʦʜ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ  

ʚ ʚʦʧʨʦʩʝ ʦ ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ.   

 ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ 

ʥʘ ʧʦʚʝʜʝʥʠʝ ʠʭ ʧʨʠ ʧʨʦʭʦʜʢʝ ʚʳʨʘʙʦʪʦʢ,  ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʜʝʬʦʨʤʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʢʘʣʝ ʙʦʣʴʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩʞʘʪʠʷ 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʥʝʟʘʧʥʳʭ ʚʳʙʨʦʩʦʚ ʢʫʩʢʦʚ ʧʦʨʦʜʳ ʠʟ ʩʪʝʥ ʚʳʨʘʙʦʪʦʢ, 

ʧʝʨʝʛʨʫʟʦʢ ʚʨʝʤʝʥʥʳʭ ʢʨʝʧʝʡ ʩ ʦʙʨʫʰʝʥʠʝʤ ʢʨʦʚʣʠ ʠ ʜʨʫʛʠʭ 
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ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʷʚʣʝʥʠʡ ʚʳʟʳʚʘʝʤʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ ʩʢʘʣʳ. ʇʨʠ 

ʙʦʣʴʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʷʭ ʚ ʩʢʘʣʝ ʠ ʧʦʷʚʣʝʥʠʠ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʦʙʜʝʣʢʠ ʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʠ ʩʚʦʜʯʘʪʳʝ ʧʝʨʝʢʨʳʪʠʷ ʧʦʜʟʝʤʥʳʭ 

ʤʘʰʠʥʥʳʭ ʟʜʘʥʠʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʛʨʫʟʢʝ ʩʦ ʩʪʦʨʦʥʳ ʧʦʨʦʜʳ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʛʦʨʥʦʡ ʧʦʨʦʜʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʦʙʜʝʣʢʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʥʘʧʨʷʞʝʥʠʷ, 

ʨʘʚʥʳʝ ʚʥʫʪʨʝʥʥʝʤʫ ʥʘʧʨʷʞʝʥʠʶ ʚ ʩʢʘʣʝ ʠʣʠ ʜʘʞʝ ʙʦʣʴʰʝ ʠʭ. ʇʨʠ ʵʪʦʤ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʙʜʝʣʢʝ ʤʦʛʫʪ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʨʘʩʪʘʪʴ ʚʧʣʦʪʴ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʱʠʥ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʛʦʨʥʦʡ ʧʦʨʦʜʳ 

ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʣʟʫʯʝʩʪʠ ʙʝʪʦʥʘ. ɺ ʦʙʨʘʪʥʦʤ ʩʣʫʯʘʝ 

ʦʙʜʝʣʢʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʡʩʪʚʠʶ ʚʝʩʴʤʘ ʤʘʣʳʭ ʥʘʛʨʫʟʦʢ ʩʦ ʩʪʦʨʦʥʳ ʧʦʨʦʜʳ, 

ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʛʫʪ ʩʦʚʝʨʰʝʥʥʦ ʠʩʯʝʟʥʫʪʴ. ʉʫʱʝʩʪʚʦʚʘʥʠʝʤ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʞʘʪʠʷ ʩʢʘʣʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʩʧʝʰʥʫʶ 

ʨʘʙʦʪʫ ʦʙʜʝʣʦʢ ʥʝʢʦʪʦʨʳʭ ʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʜʦʧʫʱʝʥʥʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʛʣʠ 

ʧʦʷʚʠʪʩʷ ʪʨʝʱʠʥʳ ʠ ʦʧʘʩʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʦʨʦʜʝ ʦʢʨʫʞʘʶʱʠʭ 

ʛʦʨʥʳʝ ʚʳʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʜʝʣʢʠ, ʫʯʠʪʳʚʘʷ 

ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʚʷʟʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʘʢ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʝʩʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʥʘʧʨʷʞʝʥʠʡ, ʘʥʠʟʦʪʨʦʧʠʷ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʠ ʨʷʜ ʜʨʫʛʠʭ. 

 ʀʟʚʝʩʪʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʠʟʤʝʨʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʨʦʜʘʭ ʧʦʜʟʝʤʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʨʝʟʢʦ ʨʘʩʭʦʜʠʣʠʩʴ ʩ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʣʴʢʦ ʦʪ ʚʝʩʘ ʚʳʰʝʣʝʞʘʱʠʡ ʩʢʘʣʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʀʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʤʦʛʫʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʩʪʝʥʢʘʭ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠʣʠ ʚ ʛʣʫʙʠʥʝ ʤʘʩʩʠʚʝ. 
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 ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʧʨʠʤʝʥʷʣʠʩʴ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʯʘʩʪʢʘʭ ʤʘʩʩʠʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʩʚʝʯʠʚʘʥʠʷ, ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʘʨʦʪʘʞʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ, ʚ ʦʩʥʦʚʥʦʤ, ʤʝʪʦʜ 

ʧʨʝʩʩʠʦʤʝʪʨʠʠ.  

 ɺ 2009-2010 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʚʦʩʴʤʠ ʩʢʚʘʞʠʥʘʭ (ʚ 

ʯʝʪʳʨʝʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʯʝʪʳʨʝʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ), ʧʨʦʙʫʨʝʥʥʳʭ ʚ 

ʧʦʜʭʦʜʥʦʡ ʰʪʦʣʴʥʝ ʇ-1, ʧʨʦʡʜʝʥʥʦʡ ʧʦ ʤʘʰʠʥʥʦʤʫ ʟʘʣʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʚʳʧʦʣʥʝʥʥʳʭ ʎʉɻʅʕʆ ʈʌ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 3.1, ʚ ʢʦʪʦʨʦʡ ʚ ʯʠʩʣʠʪʝʣʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʟʦʥʘʭ ʤʘʩʩʠʚʘ, ʙʣʠʞʘʡʰʠʭ ʢ ʚʳʨʘʙʦʪʢʘʤ (ʚ ʟʦʥʘʭ ʨʘʟʛʨʫʟʢʠ ʤʘʩʩʠʚʘ), ʘ ʚ 

ʟʘʤʝʥʠʪʝʣʝ ï ʚ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʚʳʨʘʙʦʪʦʢ ʟʦʥʘʭ (ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʭʨʘʥʥʳʭ ʟʦʥʘʭ). ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.1. ʧʨʠ ʧʨʝʩʩʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʩʧʳʪʘʥʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʳ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʤʦʜʫʣʠ ʜʝʬʦʨʤʘʮʠʠ ʤʘʩʩʠʚʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʨʦʜʘ ʚ 

ʙʣʠʞʘʡʰʝʡ ʦʢʨʝʩʪʥʦʩʪʠ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥ ʧʨʠ ʠʭ ʙʫʨʝʥʠʠ ʨʘʟʛʨʫʞʘʝʪʩʷ, ʯʪʦ 

ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ [123]. 

ʊʘʙʣʠʮʘ 3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʩʩʠʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 2009-2010 ʛ.ʛ. 

ʉʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ 

ʚʦʣʥ 

ὠ ʤ/c 

ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ɽ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ). 

 ʄʇʘ 

ʧʦ ʛʝʦʬʠʟʠʢʝ ʧʦ ʧʨʝʩʩʠʦʤʝʪʨʠʠ 

ʚ 

ʘʣʝʚʨʦʣʠʪʘʭ 

ʚ 

ʧʝʩʯʘʥʠʢʘʭ 

ʚ 

ʘʣʝʚʨʦʣʠʪʘʭ 

ʚ 

ʧʝʩʯʘʥʠʢʘʭ 

ʚ 

ʘʣʝʚʨʦʣʠʪʘʭ 

ʚ  

ʧʝʩʯʘʥʠʢʘʭ 

3100-3400 σρππστππ

σχππτςππ
 

5400 υυππ

ψτππ
 

ςχυπ

τωππ
 

σωππ

υφππ
 

 

 ɺ ʪʘʙʣʠʮʝ 3.2 ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʦʡʩʪʚ 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʫʯʘʩʪʢʝ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʢʘʢ 

ʧʨʦʯʥʦʩʪʥʳʝ, ʪʘʢ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ) ʧʨʠ ʨʘʩʯʝʪʘʭ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ çʧʦʜʟʝʤʥʳʝ ʚʳʨʘʙʦʪʢʠ-ʚʤʝʱʘʶʱʝʡ 
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ʤʘʩʩʠʚè ʤʦʛʫʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʩ ʮʝʣʴʶ ʥʘʠʣʫʯʰʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʜʘʥʥʳʤ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʤʝʱʝʥʠʝʤ ʩʢʘʣʴʥʦʛʦ 

ʤʘʩʩʠʚʘ. 

ʊʘʙʣʠʮʘ 3.2. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ ʠ ʤʘʩʩʠʚ ʥʘ ʫʯʘʩʪʢʝ 

ʧʦʜʟʝʤʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ 

ʇʦʨʦʜʳ  ɿʦʥʘ ʤʘʩʩʠʚʘ ʉʚʦʡʩʪʚʘ ʚ 

ʦʙʨʘʟʮʝ 

ʉʚʦʡʩʪʚʘ ʚ ʤʘʩʩʠʚʝ 

”ȟ 
̄
Ⱦ̒  ̍

Ὑ 

ʄʇʘ 

˝̑ 

ʄʇʘ 

ɽ 

ʄʇʘ 
˒ɴ 

ʄʇʘ 

‘ 
(ʙ/ʨ) 

• 

ʛʨʘʜ 

ʉ 

ʄʇʘ 
Ὑ̑ȟ̓ 

ʄʇʘ 

ɸʣʝʚʨʦʣʠʪʳ  

Ὧὥὦ 

ɿʦʥʘ 

ʨʘʟʛʨʫʟʢʠ 

2,70 35 3,5 3000 2300 0,33 37 0,5 0,3 

ʆʪʥʦʩʠʪʝʣʴʥ

ʦ ʩʦʭʨʘʥʥʘʷ 

ʟʦʥʘ 

2,72 50 5 5500 4000 0,28 45 1,2 0,8 

ʇʝʩʯʘʥʠʢ  

Ὧὥὦ 

ɿʦʥʘ 

ʨʘʟʛʨʫʟʢʠ 

2,62 70 6 5000 4100 0,3 42 1,0 0,6 

ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʩʦʭʨʘʥʥʘʷ 

ʟʦʥʘ 

2,64 90 8 9000 7800 0,22 55 2,0 1,0 

 ɺ 2009 ʛ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʠʟ 

ʤʘʠhʥʥʦʛʦ ʟʘʣʘ ʠ ʠʟ ʧʦʜʭʦʜʥʦʡ ʰʪʦʣʴʥʠ ʇ-1ʙ. ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʤʘʩʰʪʘʙʝ 10-3ʤ3 (ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʟʤʝʨʝʥʠʷ), 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʚ ʤʘʩʩʠʚʝ  ʠ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʢʘʢ ʟʦʥʳ ʧʦʚʳʰʝʥʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʜʦʩʪʠʛʘʶʱʠʭ 23-26 ʄʇʘ, 

ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʝ ʟʦʥʳ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʜʦ 4ʄʇʘ, ʧʨʠ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʝ ʥʘʧʨʷʞʝʥʠʡ ʎ̒ ̑ ρρȟς ̇˜.́ ɺ ʤʘʩʰʪʘʙʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 

(ʙʣʦʢ ʨʘʟʤʝʨʦʤ ÎϽρπ̍ ) ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʚʳʨʘʙʦʪʦʢ 

ʠʟʤʝʥʷʣʠʩʴ ʚ ʤʝʥʴʰʠʭ ʧʨʝʜʝʣʘʭ: ʦʪ 1,6 ʜʦ 15,4 ʄʇʘ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 

ʧʦ ʚʩʝʤ ʫʯʘʩʪʢʦʤ ʎ̒ ̑ υȟχ ̇˜.́ ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʥʘʧʨʷʞʝʥʠʡ (4,3 ʄʇʘ), ʙʳʣ ʦʪʤʝʯʝʥ ʚʙʣʠʟʠ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʧʦʜʭʦʜʥʦʡ ʰʪʦʣʴʥʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 8,0 ʄʇʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʧʨʝʜʝʣʝʥʠʡ ʚʝʣʠʯʠʥʘ ʎ ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʚʳʨʘʙʦʪʦʢ ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʦʤ 
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ʤʘʩʩʠʚʝ ʩʦʩʪʘʚʣʷʝʪ 14,5 ʄʇʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ï 17,0 ʄʧʘ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʵʪʦʤ 

ʩʦʩʪʘʚʠʣʘ 13,3 ʄʇʘ [123]. 

 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʥʘʫʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ  ʪʝʯʝʥʠʠ ʨʘʟʥʳʭ ʩʨʦʢʦʚ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3. ʆʜʥʘʢʦ, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʩʣʝ ʟʘʢʨʝʧʣʝʥʠʷ ʚʩʝʭ ʚʳʨʘʙʦʪʦʢ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ 

ʩʨʦʢ ʧʦ ʚʨʝʤʝʥʠ. 

ʊʘʙʣʠʮʘ 3.3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʥʘʫʯʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ 

ʆʨʛʘʥʠʟʘʮʠʠ  ɻʦʜ  ʅʘʧʨʷʞʝʥʠʷ (ʢʛ/ʩʤ2) 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʊʘʰʛʠʜʨʦʧʨʦʝʢʪ ρωχφ

ρωχψ
 

260 350 280 

ʅʀʉ 

ʛʠʜʨʦʧʨʦʝʢʪ 

1990 140 180 150 

ɸʅ ʂʳʨʛʳʟʩʪʘʥ 

(ʤʝʪʦʜ 

ʨʘʟʛʨʫʟʢʠ) 

1979 105 182 129 

ɸʅ ʂʳʨʛʳʟʩʪʘʥ 

(ʫʣʴʪʨʘʟʚʫʢ) 

1979 - 240 165 

 

ʊʘʙʣʠʮʘ 3.4. ʇʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ (ʫʧʨʫʛʠʝ) ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʩʣʘʛʘʶʱʠʭ 

ʤʘʩʩʠʚ ʦʢʨʫʞʘʶʱʝʡ ʚʳʨʘʙʦʪʢʫ ʤʘʰʠʥʥʦʛʦ ʟʘʣʘ ʈʦʛʫʥʩʢʦʡ ɻʕʉ 

Ûúüúðć  Ýúûüúþôî÷ñùôñ  Øúðÿ÷Ĉ 
ðñĀúüøìĂôô 
öï/ýø2 

ÖúĉĀĀôĂôñùþ 
öüñûúýþô 

Ὢ 

ßðñ÷Ĉùúõ 
ÿûüÿïô 
úþûúü 
öï/ýø2 

„̒  ̇
öï/ýø2 

„̑ ̠́̒̓̇ 

öï/ýø2 

Ûñýăìùôöô 

(Ὧὥὦ) 
650-1500 

1050 
75-100 

85 
85000 6-7 700 

Ì÷ñîüú÷ôþć 

(Ὧὥὦ) 

400-1180 
600 

50-60 
55 

55000 5 550 

×ôùóć 
üìó÷úøúî ô 
üìóüćîúî 

- - 20000 2 150 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʩ 

ʫʯʸʪʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʚʦʜʘʭ, ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʛʣʫʙʠʥʳ ʧʨʦʭʦʜʢʠ ʚʳʨʘʙʦʪʢʠ, ʚʦʟʥʠʢʘʶʪ ʥʘʛʨʫʟʢʠ, 

ʧʨʝʚʳʰʘʶʱʠʝ ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʢʣʶʯʝ ʩʚʦʜʘ. 
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ɿʘʧʨʝʜʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʚʦʜʝ ʩʥʠʞʘʶʪ ʝʛʦ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʚʳʟʳʚʘʶʪ ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜ.ʛ-ʤ.ʥ. ɻ.ɸ. ʄʘʨʢʦʚʘ ʠ ʜʨʫʛʠʭ ʚʠʜʥʳʭ 

ʫʯʸʥʳʭ - ʷʚʣʝʥʠʷ ʧʦʣʟʫʯʝʩʪʠ, ʧʝʨʝʭʦʜʷʱʝʡ ʚ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʧʦʨʦʜʳ. 

ʄʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʙʣʦʢʦʚ, ʠʤʝʶʱʠʡ 

ʠʣʠ ʥʝ ʠʤʝʶʱʠʡ ʩʮʝʧʣʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ ʦʮʝʥʢʝ ʧʨʦʯʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʨʝʜʥʠʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʣʦʢʘ. 

ʅʘʣʠʯʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ (ʙʣʦʯʥʦʩʪʠ) ʤʘʩʩʠʚʘ ʜʦ ʧʦʪʝʨʠ ʠʣʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʪʨʝʱʠʥʳ ʠʣʠ ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʤʘʩʩʠʚʝ ʥʘʧʨʷʞʝʥʠʷ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʘ ʫʧʨʫʛʦʩʪʠ ʠʣʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʧʦʨʦʜʳ, ʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʦʙʣʘʩʪʴ ʤʘʩʩʠʚʘ ʧʨʝʚʳʰʘʝʪ ʨʘʟʤʝʨ ʝʜʠʥʠʯʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʣʦʢʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʘ ʢʘʢ ʜʣʷ 

ʤʘʩʩʠʚʘ ʦʜʥʦʨʦʜʥʦʛʦ (ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʛʦ) ʠ ʫʧʨʫʛʦʛʦ [124]. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ ʧʦʜ ʩʦʦʨʫʞʝʥʠʷʤʠ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʂʘʥʠʩʘʜʘ ʠ ʇʠʢʦʪʝ (ʇʦʨʪʫʛʘʣʠʷ) ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʥʷʪʠʠ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʝʨʥʦʚ, 

ʦʙʫʨʝʥʥʳʭ ʚ ʩʪʝʥʢʘʭ ʚʳʨʘʙʦʪʦʢ. ɺ ʥʘʯʘʣʝ ʠʩʧʳʪʘʥʠʡ ʥʘ ɻʕʉ ʂʘʥʠʩʘʜʘ 

ʢʝʨʥʳ ʙʫʨʠʣʠʩʴ ʘʣʤʘʟʥʳʤʠ ʙʫʨʘʤʠ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʢʝʨʥʘ ʟʘʢʣʘʜʳʚʘʣʦʩʴ ʰʝʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ï 

ʵʢʩʪʝʥʟʦʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ɹʦʣʜʫʠʥ ὛὙ-4 ʜʣʷ ʟʘʤʝʨʘ ʥʘʧʨʷʞʝʥʠʡ ʠʟ ʥʠʭ 

ʪʨʠ ʚʥʫʪʨʠ ʢʦʥʪʫʨʘ ʦʙʫʨʝʥʥʦʛʦ ʢʝʨʥʘ ʠ ʪʨʠ ʚʥʝ ʝʛʦ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʝʭʥʠʢʘ 

ʦʧʳʪʦʚ ʙʳʣʘ ʠʟʤʝʥʝʥʘ ï ʢʝʨʥ ʦʙʫʨʠʚʘʣʠ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʘ ʥʘʧʨʷʞʝʥʠʷ 

ʟʘʤʝʨʷʣʠʩʴ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʉʘʥʜʝʨʩ ʈʦʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʦʙʫʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʨʠʢʣʝʝʥʥʦʡ ʢ ʩʢʘʣʝ ʬʦʣʴʛʝ 

[124,125]. 



53 

 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʪʝʭʥʠʢʠ ʙʫʨʝʥʠʷ ʢʝʨʥʦʚ, ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨʦʚ ʠ ʟʘʤʝʨʦʚ 

ʥʘʧʨʷʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʧʨʠʙʦʨʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʧʦʢʘʟʘʥʠʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʚʝʣʠʯʠʥʘʤ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʧʳʪʘʥʠʷ. ʉʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʛʨʘʥʠʪʥʳʝ ʧʨʠʟʤʳ ʨʘʟʤʝʨʦʤ 

27ʭ27ʭ58ʩʤ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʞʘʪʠʶ 500ʪʦʥʥ ʧʨʝʩʩʦʤ, ʘ ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ 

ʩʦʟʜʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʧʨʷʞʝʥʠʡ, ʩ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ 

ʟʘʤʝʨʝʥʥʳʤ ʧʨʠʙʦʨʘʤʠ ʜʝʬʦʨʤʘʮʠʷʤ. ʈʘʩʭʦʞʜʝʥʠʝ ʜʘʥʥʳʭ ʩʦʩʪʘʚʠʣʦ 

ʧʨʠʤʝʨʥʦ 30%, ʯʪʦ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʀʟʤʝʨʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɻʕʉ 

ʂʘʥʘʩʠʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʰʘʭʪʝ ʥʘ ʛʣʫʙʠʥʝ 65 ʤ ʦʪ ʜʥʝʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʨʘʩʯʠʱʝʥʥʳʭ ʩʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʩʝʤʠ ʧʫʥʢʪʘʭ ʙʳʣʠ 

ʫʢʨʝʧʣʝʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʢʩʪʝʥʟʦʤʝʪʨʳ  ʢʦʥʩʪʨʫʢʮʠʠ ɹʦʣʜʫʠʥ ὛὙ τ ʪʠʧʘ 

ɸI, ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʠʢʣʝʝʥʥʳʭ ʢ ʩʢʘʣʝ ʪʦʥʢʠʭ ʬʦʣʴʛʦʚʳʭ  ʧʣʘʩʪʠʥʢʘʭ. 

ɹʫʨʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʜʝʨʝʚʷʥʥʳʭ ʣʝʩʘʭ. ɹʫʨʝʥʠʝ 

ʚʝʣʦʩʴ ʥʦʨʤʘʣʴʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʘʣʳ. ʉʥʘʯʘʣʘ ʦʪʩʯʸʪʳ ʙʨʘʣʠʩʴ ʧʦ 

ʥʘʨʫʞʥʳʤ ʧʨʠʙʦʨʘʤ ʯʝʨʝʟ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ ʙʫʨʝʥʠʷ. ʇʦʩʣʝ ʫʛʣʫʙʣʝʥʠʷ ʥʘ 

7ʩʤ ʙʫʨʳ ʫʙʠʨʘʣʠʩʴ, ʠ ʟʘʤʝʨʳ ʜʝʣʘʣʠʩʴ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʧʨʠʙʦʨʘʤ. ɿʘʪʝʤ 

ʙʫʨʝʥʠʝ ʧʨʦʜʦʣʞʘʣʠ ʜʦ ʛʣʫʙʠʥʳ 21ʩʤ, ʜʝʣʘʷ ʦʪʩʯʝʪʳ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʙʦʨʫ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʙʫʨʝʥʠʷ ʢʝʨʥ ʚʳʥʠʤʘʣʠ ʠ ʠʩʧʳʪʳʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʘʣʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠʤʝʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʯʠʪʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʢʘʣʝ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.5. 

ʀʟʤʝʨʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɻʕʉ 

ʇʠʪʦʢʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʜʚʫʭ ʚʳʨʘʙʦʪʢʘʭ: ʚ ʧʦʜʟʝʤʥʦʤ ʟʜʘʥʠʠ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʷʪ ʩʚʦʜʘ ʜʦ ʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʠ ʚ ʧʦʧʝʨʝʯʥʦʡ ʛʘʣʝʨʝʝ ʰʠʥʥʦʡ ʰʘʭʪʳ [124]. 

ʆʙʫʨʠʚʘʥʠʝ ʢʝʨʥʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚʨʫʯʥʫʶ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʢʘʣʳ ʚʦ ʚʨʝʤʷ ʙʫʨʝʥʠʷ ʚʝʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʵʣʝʤʝʥʪʦʚ, 

ʟʘʣʦʞʝʥʥʳʭ ʚ ʥʝʙʦʣʴʰʠʭ ʩʢʚʘʞʠʥʘʭ. ɺʦʢʨʫʛ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʙʦʨʦʚ ʙʳʣ 

ʩʜʝʣʘʥ ʢʨʫʛʦʚʦʡ ʧʨʦʨʝʟ, ʦʙʨʘʟʦʚʘʚʰʠʡ ʢʝʨʥ ʨʘʜʠʫʩʦʤ ʦʢʦʣʦ 10ʩʤ ʠ 
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ʧʨʦʡʜʝʥʥʳʡ ʦʪʜʝʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʠʥʦʡ ʧʦ 5ʩʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʙʫʨʠʚʘʥʠʷ ʢʝʨʥʘ ʙʳʣʘ ʚ ʥʘʯʘʣʝ ʦʧʳʪʦʚ ʦʪ 6 ʜʦ 12 ʯʘʩʦʚ ʠ ʚ ʧʦʩʣʝʜʥʠʭ 

ʦʧʳʪʘʭ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 2 ʯʘʩʦʚ.  

Þìí÷ôĂì 3.5. Îùÿþüñùùôñ ùìûüċòñùôċ î ýöì÷ñ, üìýýăôþìùùćñ ûú üñóÿ÷Ĉþìþìø 

úûćþúî î ÿüìîùôþñ÷Ĉùúõ Ąìāþñ ÏéÝ Öìùôýìðì 

 
Øñýþúûú÷úòñùôñ 
ûüôíúüì 

Ĝ 
úûćþùćā 
ûÿùöþúî 

Øúðÿ÷Ĉ 
ÿûüÿïúýþô 
ýöì÷ć, 
öï/ýø2 

Ûú ðìùùćø ùìüÿòùćø 
ĉöýþñùóúøñþüúî 

Ûú ðìùùćø îùÿþüñùùôø 
 ĉöýþñùóúøñþüúî 

Øìöýôøì÷Ĉ 
ùćñ ï÷ìîùćñ 
ùìûüċòñùôċ   
öï/ýø2 

Øôùôøì÷Ĉ 
ùćñ ï÷ìîùćñ 
ùìûüċòñùôċ, 
öï/ýø2 

Øìöýôøì÷Ĉùćñ 
ï÷ìîùćñ 

ùìûüċòñùôċ, 
öï/ýø2 

Øôùôøì÷Ĉùćñ 
ï÷ìîùćñ 

ùìûüċòñùôċ, 
öï/ýø2 

ÛúîñüāùúýþĈ ýú 

ýþúüúùć 

îñüāùñïú íĈñĀì 

1 

2 

3 

4 

213000 

249000 

212000 

180000 

-64 

-135 

-170 

-117 

-54 

-100 

-131 

-92 

-123 

-94 

-164 

-176 

-32 
-24 
-108 
-19 

ÛúîñüāùúýþĈ ýú 

ýþúüúùć 

ùôòùñïú íĈñĀì  

5 

6 

7 

130000 

180000 

200000 

-71 

-78 

-66 

-37 

-54 

-36 

-83 

- 

-66 

-43 
- 
-2 

Ýüñðùôñ 

îñ÷ôăôùć  

  -100 -72 -118 -43 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʩʢʘʣʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʢʘʣʝ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.6. 

ʊʘʙʣʠʮʘ 3.6. ɺʥʫʪʨʝʥʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʢʘʣʝ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ 

ʚ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ɻʕʉ ʇʠʢʦʪʝ 

 
ˉ ʦʧʳʪʥʳʭ 

ʧʫʥʢʪʦʚ  

Øìöýôøì÷Ĉùćñ 
ï÷ìîùćñ 
ùìûüċòñùôċ, 

ʢʛ/ʩʤ2 

Øôùôøì÷Ĉùćñ 
ï÷ìîùćñ 
ùìûüċòñùôċ, 
ʢʛ/ʩʤ2 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ  

Øìöýôøì÷Ĉùćñ 
ï÷ìîùćñ 

ùìûüċòñùôċ, 
ʢʛ/ʩʤ2 

Øôùôøì÷Ĉùćñ 
ï÷ìîùćñ 
ùìûüċòñùôċ, 
ʢʛ/ʩʤ2 

 

1 

2 

 

4 

5 

ʘ) ʚ ʧʦʜʟʝʤʥʦʤ ʟʜʘʥʠʠ ɻʕʉ 

-67 

-92 

 

-428 

-300 

-12 

-52 

 

-320 

-163 

 

-80 

 

 

-364 

 

-35 

 

 

-242 

 

1 

2 

3 

5 

6 

ʙ) ʚ ʛʘʣʝʨʝʝ ʢ ʰʠʥʥʦʡ ʰʘʭʪʝ 

-310 

-210 

-105 

-350 

+200 

0 

+15 

-142 

-465 

 

 

-300 

 

 

-78 
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3.2. ʇʨʦʭʦʜʢʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʢʨʝʧʣʝʥʠʝʤ ʤʝʪʦʜʦʤ ʠʥʲʝʢʮʠʠ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʪʦʥʥʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʩʣʦʞʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʚ ʥʘʣʠʯʠʠ 

ʚʦʜʦʥʦʩʥʳʭ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʟʦʥ  ʨʘʟʣʦʤʦʚ ʠ ʜʨʦʙʣʝʥʠʷ 

ʠ ʧʨ.  ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʥʠʟʢʦʡ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʠʭ ʧʨʠʪʦʢʦʚ ʚʦʜʳ ʠ ʥʘʧʦʨʦʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʳ.   

ʇʨʠ ʧʨʦʭʦʜʢʝ ʚ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʪʨʝʙʫʝʪʩʷ ʣʠʙʦ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʦʥʥʝʣʦʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ (ʥʘʧʨʠʤʝʨ, ʟʘʤʝʥʘ ʛʦʨʥʦʛʦ ʩʧʦʩʦʙʘ ʥʘ ʱʠʪʦʚʦʡ 

ʤʝʪʦʜ), ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ ʠ ʠʭ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ.  

 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʯʠʩʣʫ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʛʨʫʥʪʦʚ, ʫʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ ʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ 

ʤʝʪʦʜʦʤ ʠʥʲʝʢʮʠʠ ʨʘʩʪʚʦʨʦʚ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʫʧʨʦʯʥʝʥʠʷ ʠ ʪ.ʧ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʭʦʜʢʫ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ - ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʱʠʪʦʚʦʡ ʦʧʘʣʫʙʢʠ. 

Cʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʫʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ ʚ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʦʥʥʝʣʝʡ ʚ 

ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʲʝʢʮʠʠ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣ ʟʘ ʨʫʙʝʞʦʤ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ  ʠʥʪʝʨʝʩ ʠ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʥʥʝʣʝʡ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʨʝʩʧʫʙʣʠʢʠ.  

ɺ ʧʨʘʢʪʠʢʝ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʯʝʨʝʟ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʦʥʥʝʣʷ. ʀʟ ʟʘʙʦʷ ʪʦʥʥʝʣʷ ʙʫʨʷʪ ʦʧʝʨʝʞʘʶʱʠʝ 

ʩʢʚʘʞʠʥʳ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ ʢ ʝʛʦ ʦʩʠ (ʨʠʩʫʥʦʢ 3.1). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʲʝʢʮʠʠ ʨʘʩʪʚʦʨʦʚ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʫʢʨʝʧʣʝʥʠʝ ʦʢʨʫʞʘʶʱʠʭ 
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ʧʦʨʦʜ, ʘ ʜʘʣʴʥʝʡʰʘʷ ʧʨʦʭʦʜʢʘ ʪʦʥʥʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʧʨʦʯʥʝʥʥʦʡ 

ʧʦʨʦʜʝ. ʈʘʟʤʝʨʳ ʠʥʲʝʢʮʠʦʥʥʳʭ ʟʦʥ, ʜʘʚʣʝʥʠʝ ʥʘʛʥʝʪʘʥʠʷ ʠ ʩʦʩʪʘʚʳ 

ʠʥʲʝʢʮʠʦʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʝʧʦʩʪʠ ʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʨʘʩʩʳ 

[21,22,23,24,25]. 

 

ʈʠʩʫʥʢʠ 3.1. ʉʭʝʤʘ ʦʧʝʨʝʞʘʶʱʝʡ ʠʥʲʝʢʮʠʠ 

1 ð ʙʝʪʦʥʥʘʷ ʦʙʜʝʣʢʘ; 2 ð ʙʝʪʦʥʥʘʷ ʩʪʝʥʢʘ ʚ ʟʘʙʦʝ; 3 ð ʦʧʝʨʝʞʘʶʱʠʝ 

ʠʥʲʝʢʮʠʦʥʥʳʝ ʩʢʚʘʞʠʥʳ; 4 ð ʧʦʣʦʞʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʟʘʙʦʷ; 5 ð ʦʧʝʨʝʞʘʶʱʠʝ 

ʩʢʚʘʞʠʥʳ ʩʣʝʜʫʶʱʝʛʦ ʟʘʙʦʷ. 
 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʦʥʥʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ. 

ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʧʨʠʤʝʨʦʚ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 

ʦʧʝʨʝʞʘʶʱʝʡ ʠʥʲʝʢʮʠʠ - ʢʦʥʩʦʣʠʜʘʮʠʷ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʨʦʜ ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʥʘʧʦʨʥʦʛʦ ʪʦʥʥʝʣʷ ɻʕʉ ʈʦʟʝʣʘʥ-ɹʘʪʠ (ʌʨʘʥʮʠʷ). ʊʨʘʩʩʘ ʪʦʥʥʝʣʷ (ʜʠʘʤʝʪʨ 

4,2 ʤ, ʥʘʧʦʨ 1,6 ʄʇʘ) ʧʝʨʝʩʝʢʘʣʘ ʟʦʥʫ ʩʠʣʴʥʦʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʝʨʝʪʝʨʪʳʭ 

ʧʦʨʦʜ (ʫʛʦʣʴʥʳʝ ʩʣʘʥʮʳ, ʢʚʘʨʮʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ) ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 75 ʤ. 

ɼʘʚʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʦʩʪʠʛʘʣʦ ʜʦ 2 ʄʇʘ [16,23-26]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʭʦʜʢʠ ʠ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ 
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ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʦʨʦʜ ʧʫʪʝʤ ʮʝʤʝʥʪʘʮʠʠ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ (ʨʠʩʫʥʦʢ 

3.2). ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ ʧʦ ʠʥʲʝʢʮʠʠ ʚ ʪʦʥʥʝʣʝ ʧʝʨʝʜ ʨʘʟʨʫʰʝʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʙʳʣʘ ʩʦʦʨʫʞʝʥʘ ʨʘʙʦʯʘʷ ʢʘʤʝʨʘ ʜʣʠʥʦʡ 10 ʤ ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʦʙʜʝʣʢʦʡ ʠ ʟʘʙʝʪʦʥʠʨʦʚʘʥ ʣʦʙ ʟʘʙʦʷ. ɼʘʣʝʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ ʵʪʘʧʘ. 

 

ʈʠʩʫʥʢʠ 3.2. ʉʭʝʤʘ ʢʦʥʩʦʣʠʜʘʮʠʠ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʨʦʜ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʫʥʥʝʣʷ 

ɻʕʉ ʈʦʟʝʣʘʥ-ɹʘʪʠ 

1 - ʙʝʪʦʥʥʘʷ ʩʪʝʥʢʘ ʚ ʟʘʙʦʝ; 2 - ʩʦʭʨʘʥʥʳʝ ʧʦʨʦʜʳ; 3 - ʩʠʣʴʥʦʨʘʟʜʨʦʙʣʝʥʥʳʝ ʫʛʦʣʴʥʳʝ 

ʩʣʘʥʮʳ; 4 - ʨʘʟʜʨʦʙʣʝʥʥʳʝ ʠ ʧʝʨʝʪʝʨʪʳʝ ʢʚʘʨʮʠʪʳ ʠ ʠʟʚʝʩʪʥʷʢʠ; 5 - ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʨʷʜʳ 

ʩʢʚʘʞʠʥ ʧʨʦʙʫʨʝʥʥʳʭ ʠʟ ʪʦʥʥʝʣʷ. 

 

 ʇʝʨʚʦʥʘʯʘʣʴʥʦ  ʯʝʨʝʟ ʣʦʙʦʚʫʶ ʩʪʝʥʢʫ ʙʳʣ ʧʨʦʙʫʨʝʥ ʧʫʯʦʢ 

ʨʘʩʭʦʜʷʱʠʭʩʷ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʥʫʩʳ ʠ 

ʠʤʝʣʠ ʩʣʘʙʳʡ ʥʘʢʣʦʥ ʢ ʦʩʠ ʪʦʥʥʝʣʷ. ʉʢʚʘʞʠʥʳ ʙʫʨʠʣʠ ʥʘ ʛʣʫʙʠʥʫ 45ʤ 

ʦʪʜʝʣʴʥʳʤʠ ʟʦʥʘʤʠ ʧʦ 5ʤ ʚ ʫʛʦʣʴʥʳʭ ʩʣʘʥʮʘʭ ʠ ʧʦ 3 - 4ʤ ʚ ʠʟʚʝʩʪʥʷʢʘʭ. 

ʂʦʥʩʦʣʠʜʠʨʫʶʱʠʝ ʨʘʩʪʚʦʨʳ, ʥʘʛʥʝʪʘʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʙʫʨʝʥʠʷ. ɺʩʝʛʦ ʙʳʣʦ 

ʧʨʦʙʫʨʝʥʦ 96 ʩʢʚʘʞʠʥ ʦʙʱʝʡ ʜʣʠʥʦʡ 3070ʤ. 

ɺ ʢʘʞʜʫʶ ʟʦʥʫ ʩʥʘʯʘʣʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 7ʄʇʘ ʥʘʛʥʝʪʘʣʠ ʨʘʩʪʚʦʨʳ 

ʩʠʣʠʢʘʪʘ ʠ ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʘ ʟʘʪʝʤ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʦʪ 8 ʜʦ 15ʄʇʘ - 

ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ. ɺ ʫʛʦʣʴʥʳʝ ʩʣʘʥʮʳ ʥʘʛʥʝʪʘʣʠ ʪʦʣʴʢʦ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 7ʄʇʘ. ʉʦʩʪʘʚ ʩʠʣʠʢʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʙʳʣ ʧʦʜʦʙʨʘʥ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʚʨʝʤʷ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 30ʤʠʥ. ʎʝʤʝʥʪʥʳʝ ʨʘʩʪʚʦʨʳ 

ʧʨʠʛʦʪʦʚʣʷʣʠ ʩ ʚʦʜʦʮʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ 2:1 ʥʘ ʰʣʘʢʦʚʦʤ ʮʝʤʝʥʪʝ ʤʘʨʢʠ 
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250-315. ʉʢʚʘʞʠʥʳ ʙʫʨʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʝʪʳʨʴʤʷ ʩʪʘʥʢʘʤʠ ʪʠʧʘ 

çʂʨʝʣʠʫʩè. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜʝʞʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʨʦʜʳ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 10 

ʩʢʚʘʞʠʥ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʘ. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʲʝʢʮʠʶ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 

ʚʦʩʝʤʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʦʙʱʝʡ ʜʣʠʥʦʡ 686 ʤ ʠ ʧʨʦʠʟʚʝʜʝʥʘ 

ʧʦʚʪʦʨʥʘʷ ʠʥʲʝʢʮʠʷ ʛʣʠʥʠʩʪʦ-ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʝ ʛʣʠʥʠʩʪʦ-ʮʝʤʝʥʪʥʳʤ 

ʦʪʥʦʰʝʥʠʝʤ ʦʪ 3:10 ʜʦ 3:4 ʠ ʚʦʜʦʮʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʦʪ 1:1 ʜʦ 2:1. 

ʂʦʥʩʦʣʠʜʘʮʠʷ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ 46ʤ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ ʟʘ 3ʤʝʩʷʮʘ, ʧʦʩʣʝ 

ʯʝʛʦ ʧʨʦʭʦʜʢʫ ʪʦʥʥʝʣʷ ʧʨʦʜʦʣʞʠʣʠ. ʇʨʦʭʦʜʢʫ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ 40 ʤ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣ ʧʦʩʪʨʦʝʥ ʪʦʥʥʝʣʴ ɸʚʘʣʠ ʛʠʜʨʦʫʟʣʘ 

ʃʠʪʘʥʠ (ʃʠʚʘʥ). ɼʝʨʠʚʘʮʠʦʥʥʳʡ ʪʦʥʥʝʣʴ ɸʚʘʣʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 17 ʢʤ ʠʤʝʝʪ 

ʧʦʜʢʦʚʦʦʙʨʘʟʥʦʝ ʩʝʯʝʥʠʝ, ʜʠʘʤʝʪʨ ʚ ʩʚʝʪʫ 3,25 ʠ 3,4 ʤ. ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ 

ʪʦʥʥʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 200 ʜʦ 1000ʤ. ʇʨʦʭʦʜʢʫ ʪʦʥʥʝʣʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʟʘʙʦʝʚ ʙʫʨʦʚʟʨʳʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʘ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 200 ʜʦ 300 ʤ/ʤʝʩ. 

ʇʦʨʦʜʳ, ʧʝʨʝʩʝʢʘʝʤʳʝ ʪʦʥʥʝʣʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʱʠʥʦʚʘʪʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʤʝʨʛʝʣʷʤʠ ʶʨʩʢʦʛʦ ʠ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʯʝʨʝʜʫʶʪʩʷ ʩ ʧʣʘʩʪʘʤʠ ʢʨʝʤʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ. ɼʘʚʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʪʦʥʥʝʣʷ ʜʦʩʪʠʛʘʣʦ 7,5 ʄʇʘ. 

  ʇʨʠ ʧʨʦʭʦʜʢʝ ʫʯʘʩʪʢʘ ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʝʩʯʘʥʠʢʘ ʚ ʟʘʙʦʡ, 

ʨʘʟʨʫʰʠʣʠʩʴ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʧʝʩʢʘ ʠ ʚʦʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʦʥʥʝʣʴ ʥʘ 

ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ ʦʢʦʣʦ 3ʢʤ ʦʢʘʟʘʣʩʷ ʟʘʧʦʣʥʝʥʥʳʤ ʧʝʩʢʦʤ. ʌʠʣʴʪʨʘʮʠʦʥʥʳʡ 

ʨʘʩʭʦʜ ʚʦʜʳ ʚʨʝʤʝʥʘʤʠ ʜʦʩʪʠʛʘʣ 6000 ʣ/ʩ. ʈʘʙʦʪʳ ʧʦ ʩʦʦʨʫʞʝʥʠʶ ʪʦʥʥʝʣʷ 

ʙʳʣʠ ʦʩʪʘʥʦʚʣʝʥʳ. ʅʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʦʡ ʘʚʘʨʠʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʦʩʣʝʜʫʶʱʝʡ 
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ʧʨʦʭʦʜʢʠ. ʇʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʠʣʠ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʝʝ: 

- ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʘ ʷʚʣʝʥʠʷ; 

- ʚʳʧʦʣʥʠʪʴ ʦʙʰʠʨʥʦʝ ʜʨʝʥʠʨʦʚʘʥʠʝ ʟʦʥʳ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʧʝʩʯʘʥʠʢʘ 

ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʘʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; 

- ʧʨʦʚʝʩʪʠ ʦʧʳʪʥʳʝ ʨʘʙʦʪʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʛʨʫʥʪʘ ʤʝʪʦʜʦʤ ʠʥʲʝʢʮʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʠ ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ; 

- ʠʟʤʝʥʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʪʨʘʩʩʫ ʪʦʥʥʝʣʷ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʝʨʝʩʝʯʴ 

ʧʣʘʩʪʳ ʧʝʩʯʘʥʠʢʘ ʧʦ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʦʡ ʪʨʘʝʢʪʦʨʠʠ; 

- ʨʘʩʯʠʩʪʠʪʴ ʧʝʩʯʘʥʳʝ ʟʘʚʘʣʳ ʠ ʫʩʪʘʥʦʚʠʪʴ ʛʝʨʤʝʪʠʯʥʳʝ ʥʝʧʨʦʥʠʮʘʝʤʳʝ 

ʟʘʪʚʦʨʳ ʯʝʨʝʟ ʢʘʞʜʳʝ 250ʤ ʧʦ ʪʨʘʩʩʝ ʪʦʥʥʝʣʷ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʠ ʦʧʳʪʥʳʭ ʨʘʙʦʪ, ʘ 

ʪʘʢʞʝ  ʨʘʩʯʠʩʪʢʠ ʪʦʥʥʝʣʷ ʦʪ ʧʝʩʯʘʥʳʭ ʟʘʚʘʣʦʚ (ʥʘ ʵʪʦ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʦʢʦʣʦ 1 

ʛʦʜʘ) ʨʘʙʦʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʪʦʥʥʝʣʷ ʙʳʣʠ ʚʦʟʦʙʥʦʚʣʝʥʳ. 

ɻʦʨʥʦʧʨʦʭʦʜʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚʝʣʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʙʫʨʝʥʠʝʤ ʦʧʝʨʝʞʘʶʱʠʭ 

ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʚʝʜʢʠ ʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʧʳʪʘʥʠʡ ʛʨʫʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʥʘʣʠʯʠʠ ʟʦʥʳ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʧʨʦʠʟʚʦʜʠʣʠ ʫʢʨʝʧʣʝʥʠʝ ʵʪʠʭ ʟʦʥ ʧʫʪʝʤ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʠ ʮʝʤʝʥʪʘʮʠʠ. 

ʀʥʲʝʢʮʠʶ ʨʘʩʪʚʦʨʦʚ ʚ ʩʢʚʘʞʠʥʳ ʚʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʟʦʥʘʤʠ 

ʛʣʫʙʠʥʦʡ 4-5ʤ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ (6-8 ʄʇʘ ʜʣʷ ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ 

ʨʘʩʪʚʦʨʦʚ ʠ 10-15 ʄʇʘ ʜʣʷ ʮʝʤʝʥʪʥʳʭ). ʈʘʙʦʪʳ ʧʦ ʠʥʲʝʢʮʠʠ, ʢʘʢ ʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʦʥʥʝʣʷ ɻʕʉ ʈʦʟʝʣʘʥ ɹʘʪʠ, ʚʳʧʦʣʥʷʣʘ ʬʠʨʤʘ çʕʣʝʢʪʨʠʩʠʪʝ ʜʝ 

ʌʨʘʥʩè (ʕɼʌ) ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʧʝʰʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʘ ʦʧʝʨʝʞʘʶʱʝʡ 

ʠʥʲʝʢʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʳʧʦʣʥʝʥʠʝ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʨʝʥʘʞʥʳʭ ʨʘʙʦʪ. 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʩʠʩʪʝʤʳ ʜʨʝʥʘʞʥʳʭ ʩʢʚʘʞʠʥ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʜʘʣʦʩʴ 

ʨʝʟʢʦ ʩʥʠʟʠʪʴ ʥʘʧʦʨ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʣʦ ʧʨʦʚʝʜʝʥʠʝ 

ʨʘʙʦʪ ʧʦ ʥʘʛʥʝʪʘʥʠʶ ʨʘʩʪʚʦʨʦʚ. 
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ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʦʧʝʨʝʞʘʶʱʝʡ ʠʥʲʝʢʮʠʠ ʠ ʜʨʝʥʘʞʘ ʦʢʘʟʘʣʦʩʴ 

ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ɸʚʘʣʠ ʚ ʩʣʘʙʦ 

ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʧʨʠʤʝʥʷʣʦʩʴ ʚ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʪʦʥʥʝʣʷ. 

ʋʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ ʤʝʪʦʜʦʤ ʦʧʝʨʝʞʘʶʱʝʡ ʠʥʲʝʢʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠ 

ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʝʡ ʚʩʪʨʝʯʥʳʤʠ ʟʘʙʦʷʤʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ ʨʘʙʦʪ. 

ʇʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʧʦʨʦʜ ʤʝʪʦʜʦʤ ʦʧʝʨʝʞʘʶʱʝʡ 

ʠʥʲʝʢʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɻʨʘʥ-ʉʘʩʩʢʦʛʦ ʘʚʪʦʜʦʨʦʞʥʦʛʦ 

ʪʦʥʥʝʣʷ ʯʝʨʝʟ ɸʧʧʝʥʠʥʩʢʠʝ ʛʦʨʳ ʚ ʀʪʘʣʠʠ. 

ɻʨʘʥ-ʉʘʩʩʢʠʡ ʧʝʨʝʭʦʜ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʦʥʥʝʣʝʡ ʜʣʠʥʦʡ 

ʧʦ 10ʢʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 50 ʜʦ 100ʤ ʦʜʠʥ ʦʪ ʜʨʫʛʦʛʦ. 

ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʪʫʥʥʝʣʷ 55ʤ2, ʰʠʨʠʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ 7,5ʤ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ ʩʦʩʪʘʚʠʣʘ 15 ʤ/ʩʫʪ [21, 22, 27, 28, 29]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʠ ʦʪʚʦʜʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʧʨʦʭʦʜʠʣʠ ʨʘʟʚʝʜʦʯʥʫʶ ʰʪʦʣʴʥʶ. 

ʇʦʨʦʜʳ, ʧʝʨʝʩʝʢʘʝʤʳʝ ʪʦʥʥʝʣʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʜʦʣʦʤʠʪʘʤʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ, ʢʨʦʤʝ ʪʦʛʦ, ʟʦʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʣʦʤʘ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 

90ʤ ʧʝʨʝʩʝʢʘʝʪ ʚʝʩʴ ʤʘʩʩʠʚ ʠ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ 

ʩʦʙʦʡ ʚʧʘʜʠʥʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʥʘʟʝʤʥʳʭ 

ʚʦʜ. ʏʝʨʝʟ ʚʧʘʜʠʥʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʪʦʢ ʚʦʜʳ ʧʦ ʚʩʝʡ ʟʦʥʝ 

ʨʘʟʣʦʤʘ. ɼʘʚʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʫʨʦʚʥʝ ʪʨʘʩʩʳ ʪʦʥʥʝʣʷ ʚ ʦʪʜʝʣʴʥʳʭ 

ʤʝʩʪʘʭ ʜʦʩʪʠʛʘʣʦ 2 ʄʇʘ. 

ʇʨʠ ʧʦʜʭʦʜʝ ʪʦʥʥʝʣʷ ʢ ʟʦʥʝ ʨʘʟʣʦʤʘ ʚ ʟʘʙʦʡ ʣʝʚʦʛʦ ʪʦʥʥʝʣʷ, 

ʧʨʦʡʜʝʥʥʦʛʦ ʥʘ ʜʣʠʥʫ ʦʢʦʣʦ 2ʢʤ, ʧʨʦʨʚʘʣʘʩʴ ʚʦʜʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʪʦʢ 

ʜʦʩʪʠʛʘʣ 4500 ʣ/ʩ ʧʨʠ ʜʘʚʣʝʥʠʠ 2 ʄʇʘ. ʇʨʦʭʦʜʢʘ ʙʳʣʘ ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ ʠ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʚʝʩʪʠ ʫʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ ʟʦʥʳ ʨʘʟʣʦʤʘ ʤʝʪʦʜʦʤ 

ʠʥʲʝʢʮʠʠ ʨʘʩʪʚʦʨʦʚ. 
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ʋʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ ʥʘ ʫʯʘʩʪʢʝ ʨʘʟʣʦʤʘ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʘ ʵʪʘʧʘ (ʨʠʩʫʥʦʢ 

3.3). ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʫʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜʳ ʠ ʧʨʦʭʦʜʢʫ ʧʨʘʚʦʛʦ 

ʧʠʣʦʪ-ʪʦʥʥʝʣʷ ʜʠʘʤʝʪʨʦʤ 3,5-4ʤ ʧʦ ʦʩʠ ʙʫʜʫʱʝʛʦ ʧʨʘʚʦʛʦ ʪʦʥʥʝʣʷ, ʥʘ 

ʚʪʦʨʦʤ -ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜʳ ʠʟ ʦʧʝʨʝʞʘʶʱʝʡ ʚʳʨʘʙʦʪʢʠ. 

ʈʘʩʪʚʦʨʳ ʠʥʲʝʮʠʨʦʚʘʣʠ ʪʘʢʞʝ ʚ ʜʚʘ ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʮʝʤʝʥʪʥʦ-

ʙʝʥʪʦʥʠʪʦʚʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʧʨʠʜʘʥʠʷ ʛʨʫʥʪʫ ʧʨʦʯʥʦʩʪʠ ʠ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʘ ʟʘʪʝʤ ʩʠʣʠʢʘʪʥʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʤʝʣʢʦʧʦʨʠʩʪʳʭ ʧʦʨʦʜ. ʀʥʲʝʮʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʪʜʝʣʴʥʳʤʠ ʟʦʥʘʤʠ 

ʜʣʠʥʦʡ ʦʪ 1 ʜʦ 5ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ. 

ɼʘʚʣʝʥʠʝ ʥʘʛʥʝʪʘʥʠʷ ʮʝʤʝʥʪʥʦ-ʙʝʥʪʦʥʠʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ 10 - 12ʄʇʘ, ʘ 

ʩʠʣʠʢʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ 6 - 8 ʄʇʘ. 

ʉʠʣʠʢʘʪʥʳʝ ʨʘʩʪʚʦʨʳ ʛʦʪʦʚʠʣʠ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʚʝʨʜʠʪʝʣʷ ʧʨʠʤʝʥʷʣʠ ʧʘʪʝʥʪʦʚʘʟʥʳʝ ʨʝʘʛʝʥʪʳ ʉ508 ʠ ʉ600. 

ʇʨʦʭʦʜʢʫ ʟʦʥʳ ʨʘʟʣʦʤʘ 13 ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʇʦʩʣʝ ʧʨʦʭʦʜʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʤʝʨʳ 1 ʧʨʦʚʝʣʠ ʫʢʨʝʧʣʝʥʠʝ 45-ʤʝʪʨʦʚʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦʨʦʜ ʧʦ ʦʩʠ ʧʨʘʚʦʛʦ ʪʦʥʥʝʣʷ. 

 
ʈʠʩʫʥʢʠ 3.3. ʉʭʝʤʘ ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ ʧʨʦʭʦʜʢʠ ʟʦʥʳ ʨʘʟʣʦʤʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɻʨʘʥ-ʉʘʩʩʢʦʛʦ ʪʦʥʥʝʣʷ. 1 ïʦʩʴ ʪʦʥʥʝʣʷ; 2- ʢʘʤʝʨʘ; 3 ï ʜʨʝʥʘʞʥʘʷ ʢʘʤʝʨʘ; 4 ï7- ʨʘʙʦʯʘʷ 

ʢʘʤʝʨʘ; 8-ʢʘʤʝʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 9 ï ʢʘʤʝʨʘ; 10 ï ʨʘʩʩʝʯʢʘ; 11 -12 ï ʧʠʣʦʪ-ʪʦʥʥʝʣʷ; 13-ʟʦʥʘ 

ʨʘʟʣʦʤʘ; 14 ïʫʢʨʝʧʠʪʝʣʴʥʳʝ ʧʦʨʦʜʳ. 
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ɼʠʘʤʝʪʨ ʫʢʨʝʧʣʝʥʥʦʡ ʟʦʥʳ ʩʦʩʪʘʚʣʷʣ 11 ʤ. ʇʠʣʦʪ-ʪʦʥʥʝʣʴ 12 ʙʳʣ 

ʧʨʦʡʜʝʥ ʥʘ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ 35ʤ, ʧʦʩʣʝ ʯʝʛʦ ʙʳʣʘ ʦʙʦʨʫʜʦʚʘʥʘ ʢʘʤʝʨʘ 2 ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʠʥʲʝʢʮʠʠ ʩʣʝʜʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʟʦʥʳ ʨʘʟʣʦʤʘ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤʠ ʨʘʙʦʪʘʤʠ ʚʳʧʦʣʥʷʣʠ ʧʨʦʭʦʜʢʫ ʜʨʝʥʘʞʥʦʡ ʢʘʤʝʨʳ 

3 ʠ ʙʫʨʝʥʠʝ ʩʝʪʠ ʜʨʝʥʘʞʥʳʭ ʩʢʚʘʞʠʥ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʯʪʠ ʚʜʚʦʝ ʩʥʠʟʠʪʴ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ ʥʘʧʦʨ ʚ ʟʦʥʝ ʨʘʟʣʦʤʘ. 

ʇʦʩʣʝ ʩʦʦʨʫʞʝʥʠʷ ʧʠʣʦʪ - ʪʦʥʥʝʣʷ ʯʝʨʝʟ ʟʦʥʫ ʨʘʟʣʦʤʘ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʠ 

ʦʙʦʨʫʜʦʚʘʥʳ ʨʘʙʦʯʠʝ ʢʘʤʝʨʳ 4 - 7, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʙʦʪʘʤʠ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ ʧʦʨʦʜ 14 ʚʦʢʨʫʛ ʦʩʥʦʚʥʦʛʦ ʪʦʥʥʝʣʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʛʦ ʧʨʦʭʦʜʢʫ. 

ʈʘʟʨʘʙʦʪʢʫ ʧʦʨʦʜʳ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʢʘʢ ʧʠʣʦʪ-ʪʦʥʥʝʣʷ, ʪʘʢ ʠ ʦʩʥʦʚʥʦʛʦ 

ʪʦʥʥʝʣʷ ʚʝʣʠ ʦʪʙʦʡʥʳʤʠ ʤʦʣʦʪʢʘʤʠ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. 

ɼʣʷ ʚʨʝʤʝʥʥʦʡ ʢʨʝʧʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʘʨʢʠ ʠ ʧʦ ʩʪʘʣʴʥʦʡ ʩʝʪʢʝ 

ʫʢʣʘʜʳʚʘʣʠ ʥʘʙʨʳʟʛʙʝʪʦʥ. 

ɺʩʝʛʦ ʧʨʠ ʧʨʦʭʦʜʢʝ  ʧʨʘʚʦʛʦ ʪʦʥʥʝʣʷ ʧʨʦʙʫʨʠʣʠ 12,3 ʢʤ ʩʢʚʘʞʠʥ ʜʣʷ 

ʧʠʣʦʪ-ʪʦʥʥʝʣʷ ʠ 61,5 ʢʤ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʪʦʥʥʝʣʷ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ 

ʠʟʨʘʩʭʦʜʦʚʘʥʦ 5340 ʪ ʩʠʣʠʢʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 3150 ʪ ʮʝʤʝʥʪʥʦ-

ʙʝʥʪʦʥʠʪʦʚʦʛʦ. 

ɼʣʷ ʧʨʦʭʦʜʢʠ ʣʝʚʦʛʦ ʪʦʥʥʝʣʷ ʧʝʨʝʜ ʟʦʥʦʡ ʨʘʟʣʦʤʘ ʦʙʦʨʫʜʦʚʘʣʠ ʢʘʤʝʨʫ 

8 ʠ ʟʘ ʟʦʥʦʡ ʨʘʟʣʦʤʘ ʚʳʧʦʣʥʠʣʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʘʩʩʝʯʢʫ 10 ʠ ʢʘʤʝʨʫ 9. 

ʋʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ ʧʨʠ ʧʨʦʭʦʜʢʝ ʣʝʚʦʛʦ ʧʠʣʦʪ-ʪʦʥʥʝʣʷ 11 ʧʨʦʠʟʚʦʜʠʣʠ 

ʠʟ ʢʘʤʝʨʳ 9 ʠ 10 ʚ ʦʜʠʥ ʧʨʠʝʤ. ʇʠʣʦʪ-ʪʦʥʥʝʣʴ ʧʨʦʭʦʜʠʣʠ ʜʚʫʤʷ ʟʘʙʦʷʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ. ʋʢʨʝʧʣʝʥʠʝ 

ʧʦʨʦʜ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʩʥʦʚʥʦʛʦ ʪʦʥʥʝʣʷ ʧʨʦʠʟʚʦʜʠʣʠ ʯʝʨʝʟ ʨʘʜʠʘʣʴʥʳʝ 

ʩʢʚʘʞʠʥʳ ʠʟ ʧʠʣʦʪ - ʪʦʥʥʝʣʷ. 

ʇʨʠ ʧʨʦʭʦʜʢʝ ʣʝʚʦʛʦ ʪʦʥʥʝʣʷ ʧʨʦʙʫʨʠʣʠ 14,1 ʢʤ ʠʥʲʝʢʮʠʦʥʥʳʭ 

ʩʢʚʘʞʠʥ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʝʩʪʠ ʨʘʙʦʪʳ ʧʦ ʩʦʦʨʫʞʝʥʠʶ ʧʠʣʦʪ-ʪʦʥʥʝʣʷ, ʠ 54,6 

ʢʤ ʜʣʷ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʦʩʥʦʚʥʦʤʫ ʪʦʥʥʝʣʶ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʠʟʨʘʩʭʦʜʦʚʘʥʦ 

4095 ʪ ʛʝʣʝʦʙʨʘʟʫʶʱʝʛʦ ʠ 2490 ʪ ʮʝʤʝʥʪʥʦʙʝʥʪʦʥʠʪʦʚʦʛʘ ʨʘʩʪʚʦʨʘ. 

ʂʦʥʪʨʦʣʴʥʦʝ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʩ ʦʪʙʦʨʦʤ ʢʝʨʥʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ 

ʠʩʧʳʪʘʥʠʝʤ ʥʘ ʦʜʥʦʦʩʥʦʝ ʩʞʘʪʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʫʢʨʝʧʣʝʥʥʳʭ 
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ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 9ʄʇʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʦʪʜʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʚʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʢʘʟʘʣʦʩʴ ʵʬʬʝʢʪʠʚʥʳʤ ʥʝ ʪʦʣʴʢʦ 

ʚ ʩʢʘʣʴʥʳʭ ʪʨʝʱʠʥʦʚʘʪʳʭ ʚʦʜʦʥʦʩʥʳʭ ʧʦʨʦʜʘʭ, ʥʦ ʠ ʚ ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʘʭ 

ʧʨʠ ʙʦʣʴʰʠʭ ʧʨʠʪʦʢʘʭ ʚʦʜʳ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʩʧʝʭ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʜʨʝʥʠʨʦʚʘʥʠʶ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ ʨʘʩʪʚʦʨʘ ʧʦʜ ʚʳʩʦʢʠʤ 

ʜʘʚʣʝʥʠʝʤ (ʜʦ 12 ʄʇʘ), ʘ ʪʘʢʞʝ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʙʘʚʦʢ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ, ʫʤʝʥʴʰʝʥʠʷ ʚʦʜʦʦʪʜʝʣʝʥʠʷ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʫʩʢʦʨʝʥʠʷ ʩʭʚʘʪʳʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʪ.ʜ. ʕʪʦʪ 

ʤʝʪʦʜ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʦʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʥʲʝʢʮʠʠ. ʊʘʢ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɻʨʘʥ-ʉʘʩʩʢʦʛʦ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʪʦʥʥʝʣʷ ʥʘ ʧʨʦʭʦʜʢʫ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʪʦʥʥʝʣʝʡ ʯʝʨʝʟ ʟʦʥʫ ʨʘʟʣʦʤʘ ʪʦʣʱʠʥʦʡ 88ʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 2,5 ʛʦʜʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʦʭʦʜʢʘ ʪʦʥʥʝʣʝʡ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʢʨʝʧʣʝʥʠʝʤ ʧʦʨʦʜ ʤʝʪʦʜʦʤ 

ʠʥʲʝʢʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʳʭ ʙʨʠʛʘʜ (ʛʦʨʥʦʧʨʦʭʦʜʯʝʩʢʘʷ ʠ 

ʮʝʤʝʥʪʘʮʠʦʥʥʘʷ) ʠ ʦʙʦʨʫʜʦʚʘʥʠʡ ʪʨʝʙʫʝʪ ʦʩʦʙʝʥʥʦ ʯʝʪʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʫʢʨʝʧʣʷʝʤʦʡ ʧʦʨʦʜʳ. 

 

3.3. ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩʪʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ 

ʠ ʠʭ ʦʮʝʥʢʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

 

ɺ ʩʢʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ ʤʝʪʦʜ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʥʘʨʫʰʝʥʠʡ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʢʨʫʪʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʦʪʢʦʩʦʚ ʫʩʪʫʧʦʚ ʠ ʚʳʝʤʦʢ, 

ʫʤʝʥʴʰʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ ʟʘʦʪʢʦʩʢʝ ʦʩʥʦʚʘʥʠʷ ʠ ʦʪʢʦʩʦʚ, ʘ ʪʘʢʞʝ 
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ʫʤʝʥʴʰʘʝʪ ʧʝʨʝʙʦʨʳ ʠ ʥʘʯʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʢʦʥʪʫʨʥʦʛʦ 

ʤʘʩʩʠʚʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʧʦʜʟʝʤʥʳʭ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʪʦʯʥʦʩʪʠ ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʫ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʡ ʢʦʥʪʫʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʳʭ (ʟʘʢʦʥʪʫʨʥʳʝ ʧʝʨʝʙʦʨʳ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʯʥʦʩʪʴʶ 

ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʧʘʩʧʦʨʪʘ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ (ɹɺʈ). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʩʧʦʨʪ ɹɺʈ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʦ ʤʥʦʛʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʨʘʩʯʝʪʥʳʭ, 

ʯʪʦ ʚʳʟʚʘʥʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ 

ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʚʳʥʦʩʝ ʦʩʠ ʠ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʥʘ ʟʘʙʦʡ 

ʚʳʨʘʙʦʪʢʠ. ʅʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʛʦʨʥʦʧʨʦʭʦʜʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ,  ʘ ʪʘʢʞʝ  ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ.     

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʧʫʩʢʘʤʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʳ ʦʪʢʣʦʥʝʥʠʡ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʭʦʜʯʠʢʦʚ, ʧʦʵʪʦʤʫ ʥʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʘʨʘʤʝʪʨʘʭ ʨʘʟʤʝʱʝʥʠʷ 

ʰʧʫʨʦʚ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʫʨʥʦʛʦ 

ʚʟʨʳʚʘʥʠʷ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʳʧʦʣʥʠʪʴ ʥʘʪʫʨʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʧʨʦʭʦʜʢʝ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʧʨʦʠʟʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʥʦʨʤʠʨʦʚʘʥʠʷ.    
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ɺʟʨʳʚʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʥʘʧʨʷʞʝʥʥʳʭ ʩʨʝʜ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʠ ʵʪʦʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʥʦʛʠʭ ʫʯʝʥʳʭ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʧʦ ʨʝʰʝʥʠʶ ʠʟʣʦʞʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʥʝʩʣʠ ʥʘʫʯʥʳʝ 

ʪʨʫʜʳ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ: ɸʜʫʰʢʠʥʘ ɺ.ɺ., ɹʦʨʦʚʠʢʦʚʘ ɺ.ɸ., ɾʘʨʠʢʦʚʘ ʀ.ʌ., 

ʂʣʦʯʢʦʚʘ ɺ.ʌ., ʂʨʶʢʦʚʘ ɻ.ʄ., ʂʫʪʫʟʦʚʘ ɹ.ʅ., ʈʦʜʠʦʥʦʚʘ ɺ.ʅ., ʄʝʥʞʫʣʠʥʘ 

ʄ.ɻ., ʌʦʢʠʥʘ ɺ.ɸ., ʐʝʤʷʢʠʥʘ ɽ.ʀ., ʍʘʥʫʢʘʝʚʘ ɸ.ʅ., ʠ ʜʨ [30]. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʘʩʧʦʨʪʘ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ (ɹɺʈ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʠ ʥʘ ʧʝʨʚʦʤ ʩʪʘʜʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ: ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʙʦʡʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ 

ʰʧʫʨʦʚ (113 ʧʨʠʤʝʨʦʚ). ʇʨʠ ʧʨʦʭʦʜʢʝ  ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ  

ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ çʄʘʢʩʠʤʘʪʠʢè ʬʠʨʤʳ çʊʘʤʨʦʢè (ʌʠʥʣʷʥʜʠʷ) ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʙʫʨʠʚʘʥʠʷ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʰʧʫʨʦʚ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʚʟʨʳʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʚʳʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʥʘʞʝʥʠʡ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʚʟʨʳʚʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʨʦʚʥʳʭ ʩʪʝʥʦʢ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʟʘʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 

ʚʳʝʤʦʯʥʳʭ ʢʦʥʪʫʨʦʚ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʙʳʣʠ 

ʧʨʦʙʫʨʝʥʳ 113 ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʟʘʙʦʡʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ 

(113 ʧʨʠʤʝʨʦʚ), ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.4 ʠ ʚ ʪʘʙʣʠʮʝ 3.7. ʇʦʣʫʯʝʥʥʳʝ 

ʘʥʘʣʠʟʳ ʚ ʪʘʙʣʠʮʝ 3.7 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʥʷʶʪʩʷ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʜʥʘʢʦ, ʣʠʰʴ   

24.8% ʧʨʠʤʝʨʦʚ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʠʥʪʝʨʚʘʣʳ ʠʟʤʝʥʝʥʠʷ 

ʦʪʢʣʦʥʝʥʠʷ ʫʩʪʴʷ ʰʧʫʨʦʚ ʦʪ ʣʠʥʠʠ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ        

(˞=Ñ5ʩʤ). ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʠ ʚ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʰʧʫʨʦʚ ʢ 

ʧʨʦʝʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ, ʛʜʝ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʝʛʦ ʟʥʘʯʝʥʠʡ 

(ű = 2...4Á) ʩʦʜʝʨʞʠʪʩʷ 28.3% ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
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ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʰʧʫʨʦʚ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʚ ʩʪʦʨʦʥʫ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʩʪʘʚʠʣʦ 23%. ʉʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ 

ʦʙʫʩʣʦʚʠʣʠ ʝʱʝ ʙʦʣʴʰʠʝ ʧʨʝʜʝʣʳ ʠʟʤʝʥʷʝʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ 

ʰʧʫʨʦʚʦʛʦ ʜʥʘ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ ʠ ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ 

(ʨʘʟʤʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 92 ʠ 64 ʩʤ). 

 

ʈʠʩʫʥʦʢ 3.4. ʈʝʟʫʣʴʪʘʪʳ ʟʘʙʦʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ: 

 1 ï ʣʠʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ, 2 ï ʬʘʢʪʠʯʝʩʢʠʡ ʢʦʥʪʫʨ, ʯʠʩʣʠʪʝʣʴ ï 

ʦʪʢʣʦʥʝʥʠʷ ʫʩʪʴʷ ʰʧʫʨʘ, ʟʘʤʝʥʠʪʝʣʴ ï ʦʪʢʣʦʥʝʥʠʝ ʰʧʫʨʦʚʦʛʦ ʜʥʘ ʦʪ ʣʠʥʠʠ ʧʨʦʝʢʪʥʦʛʦ 

ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ. 

 

ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʧʫʨʦʚ ʠ ʨʝʟʫʣʴ-

ʪʠʨʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʟʨʳʚʘʥʠʷ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ Ὓ ʠʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʦʥʪʫʨʥʳʤʠ 

ʰʧʫʨʘʤʠ ʚ ʨʷʜʫ, ʛʜʝ ὑ̃ ́=̑24%; ʚʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ 

ʢʨʠʪʝʨʠʷ ʩʦʛʣʘʩʠʷ ɸ. ʅ. ʂʦʣʤʦʛʦʨʦʚʘ [31, 32, 33], ʬʘʢʪʠʯʝʩʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʙʦʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩ ʚʳʩʦʢʦʡ 
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ʪʦʯʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ (ʪʘʙʣ. 3.7), ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʚʝʣʠʯʠʥ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘʪʝʣʷ 

ʩʪʝʧʝʥʠ ʛʣʘʜʢʦʩʪʠ ʩʪʝʥʢʠ ʠ ʢʨʦʚʣʠ ʚʳʨʘʙʦʪʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ ʤʝʪʦʜʠʢʝ 

ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʙʦʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʘʤʧʣʠʪʫʜʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ 

ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ, ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ [31, 32]. ʇʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʛʣʘʜʢʦʩʪʠ ʈ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʤʧʣʠʪʫʜ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʘÑ15ʩʤ (ʘ-ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ), ʢ 

ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʣ 94 % ʧʨʠ ʩʨʝʜʥʝʤ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʦʪʢʣʦʥʝʥʠʠ Ὓ́=8,2 ʩʤ (Ὓ́Ò 9,1), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʚʦʡ 

ʢʘʪʝʛʦʨʠʠ ʛʣʘʜʢʦʩʪʠ ʩ ʦʮʝʥʢʦʡ çʦʪʣʠʯʥʦè. ʕʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ, ʚʳʯʠʩʣʝʥʥʳʡ 

ʧʦ ʜʘʥʥʳʤ ʦ ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʘʭ, ʩʦʩʪʘʚʠʣ 85% ʧʨʠ Ὓ=11,5ʩʤ, 

( ὛÒ11,7ʩʤ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʢʘʯʝʩʪʚʘ ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʩ 

ʦʮʝʥʢʦʡ çʦʯʝʥʴ ʭʦʨʦʰʦè. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʨʘʟʙʨʦʩʫ ʠ ʜʨʫʛʠʤ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ  ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʟʘʨʷʜʦʚ. ʆʜʥʘʢʦ, ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʩʣʝʜʥʝʡ 

ʛʨʘʬʳ ʪʘʙʣʠʮʳ 3.1,  ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ 67-75 % ʧʝʨʚʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʛʨʫʧʧʠʨʫʶʪʩʷ ʦʢʦʣʦ ʩʨʝʜʥʠʭ ʩʚʦʠʭ ʟʥʘʯʝʥʠʡ ʚ ʜʦʚʦʣʴʥʦ 

ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʭ ʠʟʤʝʥʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʤ ʚʝʣʠʯʠʥʦʡ ʩʪʘʥʜʘʨʪʘ (ὼӶὛ), 

ʯʝʤ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʦʢʦʥʪʫʨʠʚʘʥʠʷ 

ʚʳʨʘʙʦʪʦʢ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʙʦʨʦʚ ʠ 

ʘʤʧʣʠʪʫʜʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚʝʩʴʤʘ ʤʘʣʳ (0,9 ʠ 0,04 ʩʤ), ʠ ʬʘʢʪʠʯʝʩʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʝʢʪʥʦʤʫ ʢʦʥʪʫʨʫ ʚʳʨʘʙʦʪʢʠ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʠʥʪʝʨʚʘʣ (ὼӶὛ) ʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʦ ʧʘʨʘʤʝʪʨʘʭ 

ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʟʘʨʷʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 
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ʢʨʠʪʝʨʠʝʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʳʭ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ 

ʧʘʩʧʦʨʪʘ ɹɺʈ ʠ ʥʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʠʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʬʘʢʪʦʨʳ, ʚʝʜʫʱʠʝ ʢ ʥʘʨʫʰʝʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʫʨʥʦʛʦ 

ʚʟʨʳʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ɹɺʈ ʧʨʠ ʧʨʦʭʦʜʢʝ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ. 

ʆʜʥʘʢʦ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ 

ʰʧʫʨʦʚ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʪʫʨʥʳʝ ʧʝʨʝʙʦʨʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʫʩʣʦʚʠʡ ʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʛʜʝ ʙʫʨʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʫʩʪʘʥʦʚʢʠ ʙʫʨʦʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ [31]. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʦʙʦʙʱʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ 

ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʩʩʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʟʘʢʦʥʪʫʨʥʳʭ 

ʧʝʨʝʙʦʨʦʚ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʩʣʦʚʠʡ ʧʨʦʭʦʜʢʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʮʝʥʦʯʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ [30, 34, 35]. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʢʦʥʮʝʧʮʠʠ 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʥʘʤʠ ʧʨʠʥʷʪʦ ʪʨʝʙʦʚʘʥʠʝ ʦ ʚʟʘʠʤʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʤʝʞʜʫ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʧʫʩʢʘʤʠ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʟʨʳʚʘʥʠʷ ʠ ʜʣʷ ʟʘʙʦʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʢʦʥʪʫʨʥʳʭ ʟʘʨʷʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʜʘʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʢʦʥʪʫʨʥʳʭ 

ʧʝʨʝʙʦʨʦʚ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ʀʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʙʨʦʩʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʠʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʘʨʛʫʤʝʥʪʠʨʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʟʘʢʦʥʪʫʨʥʳʝ ʧʝʨʝʙʦʨʳ. 

ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʙʦʨʦʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʣʴʥʦʤʫ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ˝ʇḻπȟπυ. ɼʦʚʝʨʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʩʨʝʜʥʝʛʦ ʦʧʨʝʜʝʣʝʥʳ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 0,9.  

 

 



69 

 

ʊʘʙʣʠʮʘ 3.7. ʉʪʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ ʧʨʠ ʧʨʦʭʦʜʢʝ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ 

 
 

 

È- ʟʘʢʦʥʪʫʨʥʳʝ ʧʝʨʝʙʦʨʳ, ʩʤ; # - ʦʪʢʣʦʥʝʥʠʝ ʫʩʪʴʷ ʢʦʥʪʫʨʥʦʛʦ ʰʧʫʨʘ ʦʪ 

ʣʠʥʠʠ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ, ʩʤ; #- ʪʦ ʞʝ, ʦʪʢʣʦʥʝʥʠʝ ʰʧʫʨʦʚʦʛʦ 

ʜʥʘ, ʩʤ; ʒ -ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʦʥʪʫʨʥʦʛʦ ʰʧʫʨʘ ʢ ʧʨʦʝʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʳʨʘʙʦʪʢʠ, ʛʨʘʜ. ɻʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʟʦʥʳ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,99. 

ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʩʦʧʦʩʪʘʚʣʷʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʠʤʝʶʪʩʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨ-

ʨʝʣʷʮʠʠ r=0,49-0,64 ʩ ʥʘʜʝʞʥʦʩʪʴʶ ‘=6,7-11,3, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ, 

 

ʍʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘ 

ʈʘʩʩʪʦʷ 

ʥʠʝ ʤʝʞʜʫ 

ʰʧʫʨʘʤʠ ʚ 

ʨʷʜʫ, ʤ 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ 

ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ 

ʚʳʨʘʙʦʪʢʠ, ʩʤ 

ʋʛʦʣ 

ʥʘʢʣʦʥʘ 

ʰʧʫʨʘ ʢ ʦʩʠ 

ʚʳʨʘʙʦʪʢʠ 

ʛʨʘʜ. 

ɿʘʢʦʥʪʫʨ-

ʥʳʝ 

ʧʝʨʝʙʦʨʳ, 

ʩʤ 

ɸʤʧʣʠʪʫ 

ʜʘ 

ʰʝʨʦʭʦʚʘʪ

ʦʩʪʠ ʋʩʪʴʷ 

ʰʧʫʨʘ 

ʐʧʫʨʦʚʦ-

ʛʦ ʜʥʘ 

ʇʨʝʜʝʣʳ 

ʚʘʨʠʘʮʠʠ ʧʘʨʘ-

ʤʝʪʨʘ 

 

0,1-0,84 

 

-40-18 

 

-42-50 

 

-1,4-11,4 

 

-24-40 

 

-13-21 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʠʤʝʨʦʚ ʚ ʚʳ-

ʨʘʙʦʪʢʝ 

 

202 

 

113 

 

113 

 

113 

 

113 

 

128 

ʉʨʝʜʥʝʘʨʠʬʤʝ

ʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

 

0,5 

 

-12,6 

 

-1,6 

 

-1,7 

 

0,9 

 

0,04 

ɼʦʚʝʨʠʪʝʣʴ 

ʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʩʨʝʜʥʝʛʦ 

 

0,48-0,52 

 

-14,7-10,5 
 

-4,7-1,5 

 

1,2-2,2 

 

-1,2-3 

 

-1,4-1,5 

ɺʳʙʦʨʦʯʥʘʷ 

ʜʠʩʧʝʨʩʠʷ Ὓ 

 

0,015 

 

129,1 

 

272,2 

 

7,8 

 

132,4 

 

68,1 

ʉʨʝʜʥʝʝ 

ʢʚʘʜʨʘʪʠʯʝʩ- 

ʢʦʝ ʦʪʢʣʦʥʝʥʠʷ 

Ὓ 

 

0,12 

 

11,4 

 

16,5 

 

2,8 

 

11,5 

 

8,2 

ʂʨʠʪʝʨʠʡ 

ʩʦʛʣʘʩʠʷ 

ʂʦʣʤʦʛʦʨʦʚʘ ‗ 

 

0,48 

 

0,075 

 

0,018 

 

0,082 

 

0,194 

 

1,40 

ɺʝʨʦʷʪʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ 

ʢʨʠʪʝʨʠʷ ˝‗ 

 

0,965 

 

1 

 

1 

 

1 

 

1 

 

0,178 

ɺʝʣʠʯʠʥʘ 

ʠʥʪʝʨʚʘʣʘ ̖
Ὓ 

 

0,38-0,63 

 

-2,4-1,2 

 

-18.1-14.9 

 

-0.5-4.5 

 

-10.5-12.4 

 

-8.2-8.3 

ʆʙʲʝʤ 

ʚʳʙʦʨʢʠ ʚ 

ʠʥʪʝʨʚʘʣʝ 

 

74,9 

 

68,1 

 

67,2 

 

69,0 

 

69,0 

 

70,4 
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ʯʝʤ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (‘=2,6 (ʪʘʙʣ. 3.8, ʨʠʩ. 3.5) [31, 32]. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ 

ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ ʠ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʰʧʫʨʦʚ ʢ ʦʩʠ ʚʳʨʘʙʦʪʢʠ, 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ Ὤ Ὤ•  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ 

ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʝʪʝʨʤʠʥʘʮʠʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,042 ʠ 0,02). ʅʘʙʣʶʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʟʘʢʦʥʪʫʨʥʳʤʠ 

ʧʝʨʝʙʦʨʘʤʠ Ὤ, ʦʪʢʣʦʥʝʥʠʝʤ ʰʧʫʨʦʚʦʛʦ ʜʥʘ ὅ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ 

ʚʳʨʘʙʦʪʢʠ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʥʪʫʨʥʦʛʦ ʰʧʫʨʘ •, ʚʳʨʘʞʝʥʥʘʷ ʫʨʘʚʥʝʥʠʷʤʠ: 

ʊʘʙʣʠʮʘ 3.8. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ  

         ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ 
 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ 

Ὤ ρτȣ 

πȟχυὅ 

ὅ
ψȟσ  

πȟψὅ 

Ὤ ςȟρ  

πȟσυὅ 

Ὤ Ὤ•  ὅ
π  

τȟσ• 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ r  

0,570 

 

0,570 

 

0,490 

 

0,042 

 

0,640 

ʆʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ „ 

 

0,056 

 

0,063 

 

0,072 

 

0,094 

 

0,056 

ʅʘʜʝʞʥʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ‘ 
 

10,100 

 

9,000 

 

6,700 

 

0,450 

 

11,300 

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ Ὓ  

 

10,300 

 

13,500 

 

10,900 

 

- 

 

12,200 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ d  

0,302 

 

0,325 

 

0,240 

 

0,002 

 

0,410 

ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʚ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʟʦʥʝ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ, % 

 

31,000 

 

30,100 

 

29,200 

 

- 

 

29,200 
 
 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʚʝʩʪʥʦ  

Ὤ ςȢρ πȢσυὅȠ                                                                          σȢρς             

    ὅ ρπτȢσ•Ƞ                                                                           σȢρσ 

ʛʜʝ: Ὤ, ὅ - ʟʘʢʦʥʪʫʨʥʳʝ ʧʝʨʝʙʦʨʳ ʠ ʦʪʢʣʦʥʝʥʠʝ ʰʧʫʨʦʚʦʛʦ ʜʥʘ ʦʪ 

ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʩʤ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3.2 ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʫʨʘʚʥʝʥʠʝ (3,13) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʦʨʨʝʣʷʮʠʠ (0,64) ʠ ʜʝʪʝʨʤʠʥʘʮʠʠ (0,41), ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʰʧʫʨʘ • ʥʘ ʚʝʣʠʯʠʥʫ ʦʪʢʣʦʥʝʥʠʷ ὅ  ʯʪʦ 

ʤʦʞʥʦ ʪʘʢʞʝ ʚʠʜʝʪʴ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʧʨʠ ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ 
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ὅ=0. ʇʦ-ʚʠʜʠʤʦʤʫ, ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ Ὤ Ὤ•  ʚ ʩʫʱʥʦʩʪʠ ʠʤʝʝʪʩʷ, ʥʦ 

ʚ ʜʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʙʦʡʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ. 

ʉʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ (3.12) ʠ (3.13) ʩ ʫʨʘʚʥʝʥʠʷʤʠ: 

Ὤ ρτπȟχυὅȠ                                                                   σȢρτ 

      ὅ ψȟσ πȟψὅȠ                                                                   σȢρυ 

ʇʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ὅ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʧʝʨʝʙʦʨʦʚ Ὤ ʚ ʫʨʘʚʥʝʥʠʠ (3.12) ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʦʙʫʩʣʦʚʣʝʥʳ ʦʪʢʣʦʥʝʥʠʷʤʠ ʫʩʪʴʷ ʰʧʫʨʦʚ ὅ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ 

ʚʳʨʘʙʦʪʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʟʨʳʚʥʦʡ ʦʪʙʦʡʢʠ ʧʨʝʜ ʢʦʥʪʫʨʥʦʛʦ ʩʣʦʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ, ʪʦʛʜʘ 

ʢʘʢ ʬʦʨʤʫʣʘ (3.13) ʩʦʚʩʝʤ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʟʨʳʚʘ ʢʦʥʪʫʨʥʦʛʦ 

ʟʘʨʷʜʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʘʩʩʠʚʦʤ ʧʦʨʦʜʳ.  

 

 

ʈʠʩʫʥʢʠ 3.5. ʀʟʤʝʥʝʥʠʝ ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ h ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʦʪʢʣʦʥʝʥʠʷ: 

ʘ) 1 ï ʫʩʪʴʷ ʰʧʫʨʘ ʉ0, 2 ï ʰʧʫʨʦʚʦʛʦ ʜʥʘ ʉ1, ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ (ʘ) ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʢʣʦʥʝʥʠʡ ʰʧʫʨʦʚʦʛʦ ʜʥʘ ʉ1; ʙ) 1 ï ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ •, 2 ï 

ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ ʫʩʪʴʷ ʰʧʫʨʘ ʉ0 ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ (ʙ). (ʩʧʣʦʰʥʳʝ ï 

ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ, ʰʪʨʠʭʦʚʳʝ ï ʛʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʟʦʥʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0.99 ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʥʠʡ ʨʝʛʨʝʩʩʠʠ). 
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ʇʦʵʪʦʤʫ ʫʨʘʚʥʝʥʠʝ (3.12) ʠ (3.13), ʥʝʩʤʦʪʨʷ ʥʘ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ h, ὅ, • ʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ, ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʷ ʟʘʚʠʩʠʤʦʩʪʠ Ὤ Ὤ•  ʠ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʝʸ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʘʨʘʤʝʪʨ ὅ (ʦʪʢʣʦʥʝʥʠʝ ʰʧʫʨʦʚʦʛʦ ʜʥʘ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ 

ʚʳʨʘʙʦʪʢʠ) ʢʘʢ ʥʝ ʠʤʝʶʱʠʡ ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ʘʨʛʫʤʝʥʪʠʨʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ὅ ʠ • ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ [31,32,36-39]. ʇʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʨʨʝʣʷʮʠ-

ʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ: 

Ὤ χȢφ πȢυφὅ πȢρφ•Ƞ                                                      σȢρφ    

ʠʣʠ   Ὤ ψȢρ πȢυφὅ πȢρφЎ•Ƞ                                                   σȢρχ 

ʛʜʝ: Ў-ʦʪʢʣʦʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʥʪʫʨʥʦʛʦ ʰʧʫʨʘ ʦʪ ʨʘʩʯʝʪʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʝʛʦ ʚʝʣʠʯʠʥʳ, ʨʘʚʥʦʡ 3 ʛʨʘʜ. 

ɿʘʚʠʩʠʤʦʩʪʠ (3.16) ʠ (3.17) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʢʦʨʨʝʣʷʮʠʠ R=0,55 ʩ ʦʰʠʙʢʦʡ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ „=Ñ0,065 ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʥʘʜʝʞʥʦʩʪʠ ‘ ψȟσψḻςȟφ (ʫʩʣʦʚʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʜʦʣʶ ʚʘʨʠʘʮʠʠ ʚʝʣʠʯʠʥʳ h, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʫʤʤʘʨʥʳʤ ʚʣʠʷʥʠʝʤ ʦʪʢʣʦʥʝʥʠʷ ὅ ʠ ʫʛʣʘ •, ʩʦʩʪʘʚʣʷʝʪ    

d-0,302, ʪ. ʝ. ʥʘ ʫʨʦʚʥʝ ʟʥʘʯʝʥʠʡ ʜʣʷ ʧʘʨʥʳʭ (ʦʜʥʦʬʘʢʪʦʨʥʳʭ) ʟʘʚʠʩʠʤʦʩʪʝʡ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʤʫ ʚʳʙʦʨʢʠ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʜʦʚʝʨʠʪʝʣʴʥʝʡ ʟʦʥʳ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ, ʜʦʧʫʩʢʘʝʤʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥʳ ʟʘʢʦʥʪʫʨʥʳʭ 

ʧʝʨʝʙʦʨʦʚ ʧʦ ʫʨʘʚʥʝʥʠʷʤ (3.16) ʠ (3.17), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʩʣʝʜʫʝʤʳʭ 

ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ: 

„̅ ̏̐ „ ρ Ὑ Ⱦ ωȟφ ʩʤ, 

ʛʜʝ „-ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʧʝʨʝʙʦʨʘʤ (ʪʘʙʣ. 3.3);     

R-ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʫʨʘʚʥʝʥʠʡ (3.16) ʠ (3.17). 
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  ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʨʘʚʥʝʥʠʷ Ὤ Ὤ•, ʥʝ ʧʦʣʫʯʠʚʰʝʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʳʨʘʞʝʥʠʷ ʠʟ-ʟʘ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʜʚʫʭʬʘʢʪʦʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ (3.16) ʠ (3.17) ʦʙʥʘʨʫʞʠʚʘʶʪ 

ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ • ʥʘ ʚʝʣʠʯʠʥʫ 

ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ: 

• Ў• • πȟ                                                            σȢρψ 

ʛʜʝ • -ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ʰʧʫʨʘ ʢ ʧʨʦʝʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʳʨʘʙʦʪʢʠ, •=3Á; Ў•-ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʛʣʘ, Ў• =Ñ1Á. 

  ʀʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʫʨʘʚʥʝʥʠʷʭ (3.16) ʠ 

(3.17) ʩʣʝʜʫʝʪ, ʯʪʦ ʚʣʠʷʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ • ʥʘ ʚʝʣʠʯʠʥʫ ʧʝʨʝʙʦʨʦʚ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʚ 3,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʘ ὅ. 

  ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʩʚʷʟʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʪʘʢ: 

Ὤ ὅ ὒ–ϽίὭὲ•ȟ                                                       σȢρω 

ʛʜʝ L-ʛʣʫʙʠʥʘ ʢʦʥʪʫʨʥʦʛʦ ʰʧʫʨʘ, ʩʤ; -ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʰʧʫʨʦʚ. ɼʣʷ ʛʣʫʙʠʥʳ L=3ʤ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ –=0,9 ʚ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ 

ʚʝʜʝʥʠʷ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʬʦʨʤʫʣʘ (3.19) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

Ὤ ὅ ςχπίὭὲ•ȟ                                                                 σȢςπ 

ʉ ʮʝʣʴʶ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʟʘʢʦʥʪʫʨʥʳʝ ʧʝʨʝʙʦʨʳ ʚʳʧʦʣʥʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʫʨʘʚʥʝʥʠʡ (3.16) ʠ (3.20) ʚ ʪʨʝʭʤʝʨʥʦʤ ʠʟʤʝʨʝʥʠʠ (ʨʠʩʫʥʦʢ 3.6), ʛʜʝ 

ʘʨʛʫʤʝʥʪʠʨʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠʟʤʝʥʷʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ: υ̒̍˞ υ̒̍ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ) 

ʠ ς • τ. ʅʘʙʣʶʜʘʝʤʦʝ ʨʘʟʣʠʯʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʨʘʚʥʝʥʠʷʤ (3.16) ʠ (3.20), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ 

ʚʣʠʷʥʠʝ ʘʨʛʫʤʝʥʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ˞ ʠ • ʥʘ ʚʝʣʠʯʠʥʫ ʧʝʨʝʙʦʨʦʚ ʚ 

ʚʳʨʘʞʝʥʠʠ (3.20) ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ, ʯʝʤ ʚ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 
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ʟʘʚʠʩʠʤʦʩʪʠ (3.16), ʛʨʘʬʠʯʝʩʢʠ ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʦʢ 3.6  ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʴʶ. 

ɼʣ̫ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʚʳʧʦʣʥʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʛʨʘʜʠʝʥʪʦʚ ʧʣʦʩʢʦ-ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʢʘʣʷʨʥʦʛʦ ʧʦʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ h=h(˞, •) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʝʡ 

ὔ ̉ ὔ  ʢ ʣʠʥʠʷʤ ʫʨʦʚʥʷ 3.16 ʠ 3.17 (ʨʠʩ. 3.3). ʊʘʢ, ʚ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʭ 

ʪʦʯʢʘʭ ὓ ̉ ὓ  ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ˞=2 ʩʤ, • = 3Á, Ὤ=9,21 ʩʤ ʠ Ὤ=16,12 ʩʤ 

ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʘʜʠʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ grad Ὤ/grad,  

Ὤ=0,56/5,70 ʩʤ ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʦʨʪʦʚ i=1ʩʤ, j=0,0174, ʂ=1ʩʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʨʘʚʥʝʥʠʝ (3.20) ʦʪʨʘʞʘʝʪ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ Ὤ=Ὤ (˞, •) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ (3.16) Ὤ Ƕ Ὤ (˞, •) , ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ h.  

ʈʘʩʯʝʪʳ ʧʦ ʫʩʣʦʚʠʷʤ ˞ ÃÏÎÓÔ; •= 2Á; •  = 4Á (I) ʠ • ÃÏÎÓÔ; ˞

2 ʩʤ; ˞= +2 ʩʤ (II) ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʚʣʠʷʥʠʝ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʢʦʥʪʫʨʥʳʭ ʰʧʫʨʦʚ ʥʘ ʧʝʨʝʙʦʨʳ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʫʩʪʴʷ 

ʰʧʫʨʘ ˞, ʦʩʦʙʝʥʥʦ ʚ ʧʦʣʝ ʫʨʘʚʥʝʥʠʷ (3.20), ʛʜʝ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʫʛʣʘ • 

ЎὬ ̐̑ ̉˞ ÃÏÎÓÔ ʚ 30 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʚʝʣʠʯʠʥʫ ʧʨʠʨʘʱʝʥʠʷ ЎὬ ʧʦ 

ʫʨʘʚʥʝʥʠʶ (3.16). ɸʥʘʣʦʛʠʯʥʳʝ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʦ ʫʩʣʦʚʠʶ II 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʠʰʴ ʜʚʫʢʨʘʪʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ˞ 

ЎὬ ̐̑ ̉• ÃÏÎÓÔ ʚ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʬʦʨʤʫʣʘʭ (3.20) ʠ (3.16). 
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ʈʠʩʫʥʢʠ 3.6. ɻʨʘʬʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ (1) ʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ (2) ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʢʦʥʪʫʨʥʳʭ ʧʝʨʝʙʦʨʦʚ ▐ ʦʪ ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ 

ʫʩʪʴʷ ʰʧʫʨʦʚ ˞ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠʭ ⱴ ʢ ʧʨʦʝʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ 

 

3.4. ʋʢʨʝʧʠʪʝʣʴʥʘʷ ʮʝʤʝʥʪʘʮʠʷ ʦʩʥʦʚʘʥʠʡ ʧʣʦʪʠʥ 

ʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ  
 

 ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʫʢʨʝʧʠʪʝʣʴʥʘʷ ʮʝʤʝʥʪʘʮʠʷ ʧʦʨʦʜʳ ʧʦʜ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʠ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ʚʳʩʦʢʦʥʘʧʦʨʥʳʭ ʪʦʥʥʝʣʝʡ ʠ ʰʘʭʪʥʳʭ 

ʪʫʨʙʠʥʥʳʭ ʚʦʜʦʚʦʜʦʚ ʚ ʪʨʝʱʠʥʦʚʘʪʳʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ 

ʧʦʨʦʜʘʭ. ʋʢʨʝʧʠʪʝʣʴʥʘʷ ʮʝʤʝʥʪʘʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʚʦʢʨʫʛ ʧʦʜʟʝʤʥʳʭ 

ʟʜʘʥʠʡ ɻʕʉ ʢʘʢ ʜʣʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʦʨʦʜʳ, ʪʘʢ ʠ ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ 

ʠʥʬʠʣʴʪʨʘʮʠʠ. 

ʄʝʪʦʜ ʫʢʨʝʧʠʪʝʣʴʥʦʡ ʮʝʤʝʥʪʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʩʪʨʘʥ ʉʅɻ 

ʠ ʈʝʩʧʫʙʣʠʢʫ ʊʘʜʞʠʢʠʩʪʘʥ. ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʩʧʦʩʦʙʘ ʫʢʨʝʧʠʪʝʣʴʥʦʡ 

ʮʝʤʝʥʪʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʷʩʥʷʝʪʩʷ 

ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ  ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʦʜʦʧʨʠʪʦʢʦʚ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  
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ʇʨʠ ʧʨʦʭʦʜʢʝ ʫʯʘʩʪʢʘ ʪʦʥʥʝʣʷ ʈʦʟʝʣʘʥ ï ɹʘʪʠ (ʌʨʘʥʮʠʷ) ʙʳʣ ʧʨʠʤʝʥʝʥ 

ʩʣʝʜʫʶʱʠʡ ʤʝʪʦʜ (ʨʠʩʫʥʦʢ 3.7) [22]. 

 ɺ ʧʨʦʯʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʘʭ ʧʝʨʝʜ ʨʘʟʨʫʰʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʙʳʣʘ ʩʜʝʣʘʥʘ ʨʘʙʦʯʘʷ ʢʘʤʝʨʘ ʜʣʠʥʦʡ 10ʤ, ʠʤʝʶʱʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʦʙʜʝʣʢʫ 

ʠ ʣʦʙʦʚʫʶ ʩʪʝʥʢʫ. ʉʢʘʣʘ ʟʘ ʦʙʜʝʣʢʦʡ ʙʳʣʘ ʪʱʘʪʝʣʴʥʦ ʧʨʦʠʥʲʝʢʮʠʨʦʚʘʥʘ. 

ɼʘʣʝʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. 

ʉʥʘʯʘʣʘ ʯʝʨʝʟ ʣʦʙʦʚʫʶ ʩʪʝʥʢʫ ʙʳʣ ʧʨʦʙʫʨʝʥ ʧʫʯʦʢ ʨʘʩʭʦʜʷʱʠʭʩʷ 

ʩʢʚʘʞʠʥ, ʦʙʨʘʟʫʶʱʠʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʥʫʩʳ ʠ ʠʤʝʶʱʠʭ ʩʣʘʙʳʡ ʥʘʢʣʦʥ ʢ 

ʦʩʠ ʪʦʥʥʝʣʷ. ʉʢʚʘʞʠʥʳ ʙʫʨʠʣʠʩʴ ʥʘ ʛʣʫʙʠʥʫ 45ʤ ʟʦʥʘʤʠ ʧʦ 5ʤ ʚ ʫʛʦʣʴʥʳʭ 

ʩʣʘʥʮʘʭ ʠ ʧʦ 3-4ʤ ʚ ʧʦʨʦʜʘʭ ʪʨʠʘʩʘ ʩ ʟʘʤʝʜʣʝʥʥʳʤ ʥʘʛʥʝʪʘʥʠʝʤ 

ʢʦʥʩʦʣʠʜʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 96 ʩʢʚʘʞʠʥ ʦʙʱʝʡ 

ʜʣʠʥʦʡ 3070 ʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʘʯʘʣʘ ʚ ʢʘʞʜʫʶ ʟʦʥʫ ʥʘʛʥʝʪʘʣʠʩʴ ʨʘʩʪʚʦʨʳ 

ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ ʠ ʙʠʢʦʨʙʘʥʘʪʘ ʥʘʪʨʠʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 70 ʘʪʤ. ɿʘʪʝʤ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʦʪ 80 ʜʦ 150 ʘʪʤ. ʥʘʛʥʝʪʘʣʩʷ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ. ɺ ʫʛʦʣʴʥʳʝ 

ʩʣʘʥʮʳ ʥʘʛʥʝʪʘʣʩʷ ʪʦʣʴʢʦ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 70 ʘʪʤ. 

ʉʢʦʨʦʩʪʴ ʩʭʚʘʪʳʚʘʥʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʦʪʚʝʨʜʠʚʰʝʛʦ ʩʠʣʠʢʘʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ  

‌
̃̆ ̒̂̉̋́̑̂̏̎́̓́

̛̏̂̆̍ ̒̌̉̋́̓́ ̐̑ ̉συ˞
Ƞ 

     ʛʜʝ: ‌ ï ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʝʛʦ ʚ ʛʨʫʥʪ, ʦʪ ʦʪʥʦʰʝʥʠʷ  

‌
̛̏̂̆̍ ̜̃̏̅

̛̏̂̆̍ ̒̌̉̋́̓́ ̐̑ ̉συ˞
Ȣ 

 ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʦʧʳʪʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ ʦʪʥʦʰʝʥʠʡ ‌ = 0,153 ʧʨʠ ʚʨʝʤʝʥʠ ʩʭʚʘʪʳʚʘʥʠʷ 30 ʤʠʥ ʠ ‍ τ

ψȢ 

 ʎʝʤʝʥʪʥʳʝ ʨʘʩʪʚʦʨʳ ʧʨʠʛʦʪʦʚʠʣʠʩʴ ʩ ʚʦʜʦʮʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ 2 

ʥʘ ʰʣʘʢʦʚʦʤ ʮʝʤʝʥʪʝ ʤʘʨʢʠ 250-315. ʉʢʚʘʞʠʥʳ ʙʫʨʠʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʯʝʪʳʨʴʤʷ ʩʪʘʥʢʘʤʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʙʫʨʝʥʠʷ ʪʠʧʘ ʂʨʝʣʠʫʩ. 
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ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʜʸʞʥʦʩʪʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʨʦʜʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʦʢʨʫʛ ʙʫʜʫʱʝʡ ʧʨʦʭʦʜʢʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʟʦʥʳ ʪʦʣʱʠʥʦʡ ʥʝ ʤʝʥʝʝ 5 ʤ, 

ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 10 ʢʦʥʪʨʦʣʴʥʳʭ ʩʢʚʘʞʠʥ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 8 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʜʣʠʥʦʡ 686ʤ ʠ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦʚʪʦʨʥʘʷ ʠʥʲʝʢʮʠʷ 

ʛʣʠʥʠʩʪʦ-ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʛʣʠʥʠʩʪʦ-ʮʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʦʪ 0,3 ʜʦ 

0,75 ʧʨʠ ʚʦʜʦʮʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʡ ʦʪ 1 ʜʦ 2. ʂʦʥʩʦʣʠʜʘʮʠʷ ʧʝʨʚʦʛʦ 

ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ 46ʤ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ ʟʘ 3 ʤʝʩʷʮʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʥʘʯʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʧʨʦʭʦʜʢʝ, ʢʦʪʦʨʳʝ 

ʚʝʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʥʘʯʘʣʘ ʙʳʣ ʧʨʦʡʜʝʥ ʚʝʨʭʥʠʡ ʥʘʧʨʘʚʣʷʶʱʠʡ 

ʭʦʜ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. ʉ ʦʪʩʪʘʚʘʥʠʝʤ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʩʝʯʝʥʠʷ ʪʦʥʥʝʣʷ ʩ ʫʩʪʘʥʦʚʢʦʡ 

ʯʝʨʝʟ 0,75ʤ ʘʨʦʯʥʦʡ ʢʨʝʧʠ ʜʠʘʤʝʪʨʦʤ 5,20ʤ ʠʟ ʜʚʫʪʘʚʨʦʚ ˉ18 ʠ ʧʨʦʜʦʣʴʥʳʭ 

ʙʘʣʦʢ ʠʟ ʩʧʘʨʝʥʥʳʭ ʫʛʦʣʢʦʚ 100ʭ200. ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʘʨʢʘʤʠ 

ʙʝʪʦʥʠʨʦʚʘʣʠʩʴ. ɺ ʢʦʥʮʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʭʦʜʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʡʜʝʥ ʪʦʣʴʢʦ 

ʥʘ 36ʤ, ʩ ʪʝʤ ʯʪʦʙʳ ʚʧʝʨʝʜʠ ʟʘʙʦʷ ʦʩʪʘʚʘʣʦʩʴ ʟʘʢʨʝʧʣʝʥʥʘʷ ʪʦʣʱʘ ʛʨʫʥʪʳ 

ʧʦʨʷʜʢʘ 9ʤ, ʙʳʣʘ ʩʦʦʨʫʞʝʥʘ ʘʨʤʦʙʝʪʦʥʥʘʷ ʣʦʙʦʚʘʷ ʩʪʝʥʢʘ. ʉʣʝʜʦʤ ʟʘ 

ʢʨʝʧʣʝʥʠʝʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝ ʠ ʢʨʝʧʣʝʥʠʝ 

ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʳ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʠʞʥʠʭ ʵʣʝʤʝʥʪʦʚ ʢʨʝʧʠ ʧʦʣʫʢʦʣʝʮ, ʠʟ ʪʘʢʠʭ 

ʞʝ ʜʚʫʪʘʚʨʦʚ ʠ ʫʛʦʣʢʦʚ. ʇʦʜ ʟʘʱʠʪʦʡ ʵʪʦʛʦ ʢʨʝʧʣʝʥʠʷ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ 

ʦʩʥʦʚʥʘʷ ʦʙʜʝʣʢʘ ʪʦʥʥʝʣʷ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 4,4ʤ ʪʦʣʱʠʥʦʡ 0,4ʤ ʩ 

ʜʚʦʡʥʦʡ ʘʨʤʘʪʫʨʦʡ ʜʠʘʤʝʪʨʦʤ 40ʤʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʯʝʨʝʟ 45ʩʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʫʛʦʣʴʥʳʭ ʩʣʘʥʮʝʚ ʚʝʣʘʩʴ ʯʘʩʪʠʯʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʣʢʠʭ 

ʚʟʨʳʚʦʚ, ʘ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʭ ʧʣʳʚʫʥʦʚ-ʪʦʣʴʢʦ ʦʪʙʦʡʥʳʤʠ ʤʦʣʦʪʢʘʤʠ. 

 ʅʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʧʨʦʭʦʜʢʠ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʡʪʠ 

ʚʪʦʨʦʡ ʫʯʘʩʪʦʢ ʚ ʦʜʠʥ ʧʨʠʝʤ ʪʝʤ ʞʝ ʤʝʪʦʜʦʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ʊʦʣʱʠʥʫ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʪʦʥʥʝʣʷ ʙʳʣʦ 

ʨʝʰʝʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 7 ʤ, ʘ ʚ ʥʠʞʥʝʡ 4 ʤ. ʏʠʩʣʦ ʩʢʚʘʞʠʥ ʙʳʣʦ ʧʨʠʥʷʪʦ 72 

ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʠʭ ʚ ʚʦʩʴʤʠ ʨʷʜʘʭ, ʦʙʱʘʷ ʜʣʠʥʘ ʩʦʩʪʘʚʠʣʘ 2161ʤ. -ʛʣʫʙʠʥʘ 

ʟʦʥ ʮʝʤʝʥʪʘʮʠʠ ʙʳʣʦ ʫʤʝʥʴʰʝʥʘ ʜʦ 2,5 ʤ. ɺʨʝʤʷ ʩʭʚʘʪʳʚʘʥʠʷ ʩʠʣʠʢʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʙʳʣʦ ʫʤʝʥʴʰʝʥʦ ʜʦ 15ʤʠʥ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ‌ ʠ ‍ ʙʳʣʠ ʧʨʠʥʷʪʳ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,16 ʠ 6. ʎʝʤʝʥʪʥʳʝ ʨʘʩʪʚʦʨʳ ʧʨʠʤʝʥʷʣʠʩʴ ʪʦʣʴʢʦ ʩ 

ʜʦʙʘʚʢʦʡ ʛʣʠʥʳ ʧʨʠ ʛʣʠʥʠʩʪʦ-ʮʝʤʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ 0,25. ʇʦʩʣʝ ʥʘʛʥʝʪʘʥʠʷ 

ʚ ʦʩʥʦʚʥʳʝ ʩʢʚʘʞʠʥʳ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ 19 ʢʦʥʪʨʦʣʴʥʳʭ ʠ 8 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʩʦʣʠʜʘʮʠʠ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

 

 

ʈʠʩʫʥʢʠ 3.7. ʉʭʝʤʘ ʢʦʥʩʦʣʠʜʘʮʠʠ ʨʘʟʜʨʦʙʣʝʥʥʳʭ  

ʧʦʨʦʜ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ʈʦʟʝʣʘʥ-ɹʘʪʠ 

1-I ʵʪʘʧ, ʢʦʥʩʦʣʠʜʘʮʠʷ ʥʘ ʛʣʫʙʠʥʫ 45ʤ; 2-I ʵʪʘʧ, ʧʨʦʭʦʜʢʘ ʫʯʘʩʪʢʘ 46 ʤ; 3 ï ʟʦʥʘ ʩʠʣʴʥʦ 

ʧʝʨʝʪʝʨʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ; 4 ïII ʵʪʘʧ, ʢʦʥʩʦʣʠʜʘʮʠʷ ʠ ʧʨʦʭʦʜʢʘ ʫʯʘʩʪʢʘ 40ʤ; 5- 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʨʷʜʳ ʩʢʚʘʞʠʥʳ.  
   

    ʇʨʦʭʦʜʢʘ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ʚʝʣʘʩʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʝʨʚʦʛʦ ʩ ʪʦʡ ʪʦʣʴʢʦ 

ʨʘʟʥʠʮʝʡ, ʯʪʦ ʢ ʨʘʩʰʠʨʝʥʠʶ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʳ ʩʝʯʝʥʠʷ ʧʨʠʩʪʫʧʠʣʠ ʣʠʰʴ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʥʘ ʚʩʝʡ 

ʜʣʠʥʝ, ʪʘʢ ʢʘʢ ʦʧʳʪ ʨʘʙʦʪʳ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʦʢʘʟʘʣ ʥʝʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ 

ʫʩʪʫʧʦʤ [42]. 

 ʉʠʣʠʢʘʪʳ ʠʛʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʙʣʘʛʦʜʘʨʷ ʟʘʧʦʣʥʝʥʠʶ ʩʠʣʠʢʘʪʥʳʤ ʛʝʣʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʩʮʝʧʣʝʥʠʝ. ɹʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʣʠʢʘʪʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʛʥʝʪʘʥʠʷ ʠʭ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʤ ʜʘʚʣʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʮʝʤʝʥʪʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. 
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 ɺʣʠʷʥʠʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʥʘ ʠʥʲʝʢʮʠʶ ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠʛʨʘʝʪ 

ʚʪʦʨʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ. ʉʠʣʠʢʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦʛʦ 

ʦʙʞʘʪʠʷ ʚʦʜʳ. 

    ʇʨʠ ʮʝʤʝʥʪʘʮʠʠ ʧʨʠʤʝʥʝʥʠʝ ʛʣʠʥʠʩʪʦ-ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩ ̫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʠ ʥʘʛʥʝʪʘʥʠʠ ʧʦʜ ʙʦʣʴʰʠʤ 

ʜʘʚʣʝʥʠʝʤ ʮʝʤʝʥʪʥʳʝ ʨʘʩʪʚʦʨʳ, ʧʨʦʥʠʢʘʷ ʚ ʙʦʣʝʝ ʩʣʘʙʳʝ ʧʨʦʩʣʦʡʢʠ 

ʦʙʞʠʤʘʶʪ - ʧʦʨʦʜʳ.  

 ʎʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʛʨʘʝʪ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. ʆʥ ʦʪʞʠʤʘʝʪ ʚʦʜʫ ʫʞʝ 

ʟʘʩʠʣʠʢʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʘʩʩ ʧʦʨʦʜʳ, ʫʧʣʦʪʥʷʝʪ ʝʸ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʮʝʧʣʝʥʠʝ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʨʦʜʘ ʜʝʣʘʝʪʩʷ ʪʘʢʞʝ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʠ ʙʦʣʝʝ ʧʨʦʯʥʦʡ. 

 ʆʜʥʘʢʦ ʥʝ ʩʣʝʜʫʝʪ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʤʝʥʝʥʥʳʡ ʤʝʪʦʜ ʟʘʢʨʝʧʣʝʥʠʷ 

ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʜʣʷ ʚʩʝʭ ʘʥʘʣʦʛʠʯʥʳʭ ʩʣʫʯʘʝʚ. ɺ ʢʘʞʜʦʤ 

ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʤʝʩʪʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ - ʠʭ ʛʨʘʥʫʣʦʤʝʪʨʠʶ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʜʘʚʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʪ.ʜ. 

 ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʮʝʤʝʥʪʘʮʠʦʥʥʳʤ ʟʘʚʝʩʘʤ ʩʯʠʪʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʥʘʷ ʮʝʤʝʥʪʘʮʠʷ ʚʩʝʡ ʧʣʦʱʘʜʠ ʦʩʥʦʚʘʥʠʷ ʧʣʦʪʠʥʳ ʥʘ ʛʣʫʙʠʥʫ ʦʪ 5 ʜʦ 

10ʤ. ʅʘʧʨʠʤʝʨ ʧʣʦʪʠʥʘ ʩʪʨʦʷʱʝʡʩʷ ʈʦʛʫʥʩʢʦʡ ɻʕʉ ʙʫʜʝʪ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚ 

ʤʠʨʝ ʧʣʦʪʠʥʦʡ ʠʟ ʛʨʫʥʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ï 335ʤ. ɼʣʠʥʘ ʧʣʦʪʠʥʳ ʧʦ ʛʨʝʙʥʶ ï 

612ʤ. ɺ ʧʣʦʪʠʥʫ ʧʨʝʜʩʪʦʠʪ ʫʣʦʞʠʪʴ 71,3 ʤʣʥ.ʤ3 ʛʨʫʥʪʘ. ʧʣʦʪʠʥʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʥʘʢʣʦʥʥʦʝ ʷʜʨʦ ʠʟ ʦʙʦʛʘʰʝʥʥʦʡ ʱʝʙʝʥʠʩʪʦ - ʩʫʛʣʠʥʠʩʪʦʡ ʩʤʝʩʠ, 

ʬʠʣʴʪʨʘ ʠʟ ʜʨʦʙʣʝʥʥʦʛʦ ʠ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʛʘʣʝʯʥʠʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʫʧʦʨʥʦʡ ʧʨʠʟʤʳ ʢʘʤʥʝʤ. ʇʦ ʧʦʜʦʰʚʝ ʷʜʨʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʣʦʱʘʜʦʯʥʘʷ 

ʮʝʤʝʥʪʘʮʠʷ ʥʘ ʛʣʫʙʠʥʫ 8 ʤ. ʂʦʪʣʦʚʘʥ ʧʦʜ ʷʜʨʦ ʧʦʢʨʳʚʘʝʪʩʷ ʙʝʪʦʥʦʤ 

ʪʦʣʱʠʥʦʡ 20ʩʤ. ʇʦ ʢʦʥʪʫʨʫ ʷʜʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʚʫʭʨʷʜʥʘʷ ʛʣʫʙʠʥʥʘʷ 

ʮʝʤʝʥʪʘʮʠʦʥʥʘʷ ʟʘʚʝʩʘ ʥʘ ʛʣʫʙʠʥʫ 50ʤ. 

ʋʢʨʝʧʠʪʝʣʴʥʘʷ  ʮʝʤʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ 

ʨʘʩʪʚʦʨʦʤ ʟʘʟʦʨʦʚ ʠ ʧʫʩʪʦʪ ʤʝʞʜʫ ʦʙʜʝʣʢʦʡ ʠ ʧʦʨʦʜʥʦʡ ʩʪʝʥʢʦʡ, ʤʝʞʜʫ 

ʦʙʜʝʣʢʦʡ ʠ ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʢʦʡ, ʤʝʞʜʫ ʩʪʘʣʴʥʦʡ ʦʙʣʠʮʦʚʢʦʡ ʠ ʙʝʪʦʥʦʤ.  
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 ʊʘʙʣʠʮʘ 3.9. ʌʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʟʘʧʦʣʥʠʪʝʣʴʥʦʡ ʮʝʤʝʥʪʘʮʠʠ ʥʝʢʦʪʦʨʳʭ 

ʪʦʥʥʝʣʝʡ  
ÚíĆñöþ Ðôìøñþü, 

ø 
Þú÷ąôùì 
úíðñ÷öô 

(øôùôøì÷Ĉ
-ùìċ), 
ø 

áìüìöþñüôýþôöô 
ûúüúð 

Þôû 
îüñøñùùúõ 
öüñûô 

Ùìôíú÷Ĉ
-Ąìċ 
ðìî÷ñùôċ 
ùìïùñþì-
ùôċ,  
ìþø 

äìï 
ýöîìòôù
ć 

Üìýāúð 
üìýþîúüć 1 ø2 

ûúîñüāùúýþô 
úíðñ÷öô 

Ýþüúôþñ÷Ĉùćõ 
þúùùñ÷Ĉ 1-ïú 
ċüÿýì 

ãìüîìöýöúõ 
ÏéÝ 

11 0,8 Ôóîñýþùċö 
þüñąôùúîìþćõ, 
öúüúùöÿ 

Ìüúăùìċ ý 
óìþċòöúõ 

6-12 2-5Ąþ, 
2,5ø 

0,274 

Ýþüúôþñ÷Ĉùćõ 
þúùùñ÷Ĉ 

Ýìüýìùýöúïú 
ïôðüúÿó÷ì  

4,4ā6,4 0,3 Þÿð÷úíüñöăôõ  Ìüúăùìċ ý 
óìþċòöúõ 

3 - 0,25 

ÐñüôîìĂôúùùć
õ þúùùñ÷Ĉ 

Ôùïÿüýöúõ ÏéÝ 

9,5 0,5 Ôóîñýþùċö  Ìüúăùìċ 
ìùöñüùìċ  

6 6-7Ąþ, 2ø 0,115 

Ùìûúüùćñ 
þúùùñ÷ô 

Öìûăìïìõýöúõ 
ÏéÝ (ðîñ 

ûñüîćñ ùôþöô) 

8 0,8 ÛúüĀôüôþ  Ìùöñüùìċ  4 2-3Ąþ, 
3ø 

0,057 

Ûúðîúðċąôõ 
þúùùñ÷Ĉ 

Ìþíì÷ôùýöúõ 
ÏéÝ 

5 0,25 Ôóîñýþùċö 
öüñûöôõ 

Ìùöñüùìċ  
öüñûöôõ 

2 2-3Ąþ, 3ø 0,014 

Ôó þìí÷ôĂć îôðùú, ăþú þúùùñ÷ô ý îüñøñùùúõ ìüúăùúõ öüñûĈĊ ý 

óìþċòöúõ ôøñĊþ íú÷ĈĄôñ ûúï÷úąñùôċ üìýþîúüúî. éþú úíĆċýùċñþýċ þñø, 

ăþú ôøñĊąôñýċ ûÿýþúþć óì óìþċòöúõ öüñûô ùñ øúïÿþ íćþĈ óìûú÷ùñùć 

íñþúùúø îú îüñøċ íñþúùôüúîìùôċ. Î þúùùñ÷ċā ý ìùöñüùúõ öüñûĈĊ 

ûúï÷úąñùôċ üìýþîúüì ùñîñ÷ôöô, þìö öìö ôøñĊąôñýċ ûñüñíúüć 

óìûú÷ùċĊþýċ íñþúùúø îú îüñøċ íñþúùôüúîìùôċ (öüúøñ óìøöì ýîúðì). 

 Î þñāùú÷úïôô îñðñùôċ üìíúþ ûú óìûú÷ùôþñ÷Ĉùúõ ĂñøñùþìĂôô 

ùìøñăìĊþýċ, ô úýÿąñýþî÷ċĊþýċ ý÷ñðÿĊąôñ úýùúîùćñ ôóøñùñùôċ ûú 

ýüìîùñùôĊ ý üìùññ ýÿąñýþîÿĊąñõ: 

1. Ýöîìòôùć 2-õ úăñüñðô óìï÷ÿí÷ċĊþýċ î ýöì÷ÿ ùì 0.3-04 ø 

úðùúîüñøñùùú ý óìûú÷ùñùôñø ûÿýþúþ øñòðÿ íñþúùúø ô ýöì÷úõ, ĉþôø 

ðúýþôïìñþýċ óìûú÷ùñùôñ öüÿûùćā þüñąôù, ôøñîĄôāýċ î ûúüúðñ ô÷ô 

úíüìóúîìîĄôāýċ þìø, î ûüúĂñýýñ ûüúāúðöô îćüìíúþöô, úýúíñùùú î 

ùìûúüùćā þúùùñ÷ċā, î öúþúüćā ùñ ûüñðÿýøìþüôîìñþýċ ÿöüñûôþñ÷Ĉùìċ 

ĂñøñùþìĂôċ. 

 2. Ýúýþìî Ăñøñùþùú-ûñýăìùúïú üìýþîúüì ð÷ċ îćýúöúùìûúüùćā 

þúùùñ÷ñõ (ûüô íú÷ĈĄôā ûÿýþúþìā óì úíðñ÷öúõ) ûúðíôüìñþýċ ùñ þú÷Ĉöú ûú 

ûüúăùúýþô, ùú ô ûú ùñúíāúðôøúõ îñ÷ôăôùñ ñïú øúðÿ÷ċ ÿûüÿïúýþô. 
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 3. Ûüô ĂñøñùþìĂôô ýöîìòôù üċðúî 2-úõ úăñüñðô ûüôøñùċñþýċ 

ûúîćĄñùùúñ ðìî÷ñùôñ (ðú 8-12 ìþø).  

 ßöüñûôþñ÷Ĉùìċ ĂñøñùþìĂôċ ïúüùćā ûúüúð ûüúôóîúðôþýċ ý Ăñ÷ĈĊ 

ÿ÷ÿăĄñùôċ ÿûüÿïôā ô ûüúþôîúĀô÷ĈþüìĂôúùùćā ýîúõýþî ûúüúð úíòìþôċ 

úíðñ÷öô ô ñČ ăìýþôăùúõ ôóú÷ċĂôô úþ ìïüñýýôîùćā ïüÿùþúîćā îúð.   
 

  Þìí÷ôĂì 3.10. àìöþôăñýöôñ ðìùùćñ ûú ÿöüñûôþñ÷Ĉùúõ ĂñøñùþìĂôô þúùùñ÷ñõ 

ÚíĆñöþ Ï÷ÿíôùì 
ýöîìòôù, 
ø 

äìï 
ýöîìòôù 

Ðìî÷ñùôñ 
ĂñøñùþìĂôô 
(ùìôíú÷ĈĄôñ), 

ìþø 

Üìýāúð Ăñøñùþì 
ùì 1ø3 

óìöüñû÷ñùùúõ 
ýöì÷ć, öï 

Ùìûúüùćõ þúùùñ÷Ĉ ãìüîìöýöúõ 
ÏéÝ (ûüìîìċ ùôþöì) ùìûúü 100-
135 ø. Úýùúîùìċ Ăñ÷Ĉ ĂñøñùþìĂôô 
ÿîñ÷ôăñùôô öúĉĀĀôĂôñùþć 
ÿûüÿïúïú úþûúüì 

2,4 12Ąþ, 3ø 1,5 2,33 

Ýþüúôþñ÷Ĉùćõ þúùùñ÷Ĉ I -ïú 
ċüÿýì ãìüîìöýöúõ ÏéÝ. Ùìûúü 
ïüÿùþúîćā îúð 75 ø. Úýùúîùìċ 
Ăñ÷Ĉ ĂñøñùþìĂôô ÿîñ÷ôăñùôô 
öúĉĀĀôĂôñùþć ÿûüÿïúïú úþûúüì 

4,2 9Ąþ, 6ø 15 1,47 

Ùìûúüùćõ þúùùñ÷Ĉ 
Öìûăìïìõýöúõ ÏéÝ. Ðîñ 
ùôþöô. Ùìûúü 46 ø. Úýùúîùìċ 
Ăñ÷Ĉ ĂñøñùþìĂôô ÿîñ÷ôăñùôô 
öúĉĀĀôĂôñùþć ÿûüÿïúïú úþûúüì 
ûúüúð. 

3 10 Ąþ, 

3ø 

8 12,0 

Ýþüúôþñ÷Ĉùćõ þúùùñ÷Ĉ 
Ôùïÿüýöúõ ÏéÝ 

10 17 Ąþ, 

2ø 

15 17,0 

Ûúðîúðċąôõ þúùùñ÷Ĉ 
ÌþíìĄôùýöúõ ÏéÝ. Ùìûúü 
20ø. Úýùúîùìċ Ăñ÷Ĉ ĂñøñùþìĂôô 
ÿîñ÷ôăñùôô öúĉĀĀôĂôñùþć 
ÿûüÿïúïú úþûúüì ûúüúð 

3 6Ąþ, 3ø 7 0,92 

  

Î þìí÷ôĂñ 3.10 ï÷ÿíôùì óúùć ĂñøñùþìĂôô î þúùùñ÷ċā ýúýþìî÷ċñþ 

íú÷ññ 0,8 ðôìøñþüì îćüìíúþöô, ùú ùñ øñùññ óúùć üìóÿû÷úþùñùôċ ûúüúð 

îý÷ñðýþîôñ ûüúāúðöô ô îóüćîùćā üìíúþ. Úðùìöú î ùñöúþúüćā þúùùñ÷ċā, 

ùìûüôøñü, î ýþüúôþñ÷Ĉýþîñ Ôùïÿüýöúõ ÏéÝ ï÷ÿíôùì ĂñøñùþìĂôô 

óìîćĄñùì ô øúï÷ì íć íćþĈ ýúöüìąñùì. 

 Îñ÷ôăôùì ðìî÷ñùôċ ĂñøñùþìĂôô, āúþċ ô ûüñîćĄìñþ îùÿþüñùùôõ 

ùìûúü î ýúúüÿòñùôċā, ùú îú øùúïôā ý÷ÿăìċā óìùôòñùì, ùìûüôøñü, î 

þúùùñ÷ċā ÌþíìĄôùýöúõ, ãìüîìöýöúõ ô Öìûăìïìõýöúõ ÏéÝ, ïðñ ðìî÷ñùôñ 

ùñúíāúðôøú ô îúóøúòùú íć÷ú ÿîñ÷ôăôþĈ ðú 20-30 ìþø. 
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 Ûüô ýþüúôþñ÷Ĉýþîñ ûúðîúðċąñïú þúùùñ÷ċ ð÷ôùúõ 2680ø 

ïôðüúĉ÷ñöþüúýþìùĂôô øúąùúýþĈĊ 54 ØÎÞ ùì üñöì.Üôú éĊøñ, 

ûüúāúðċąñïú î îñýĈøì üìóùúúíüìóùćā ïñú÷úïôăñýöôā ÿý÷úîôċā, ý Ăñ÷ĈĊ 

úûüñðñ÷ñùôċ îúóøúòùúïú ýúöüìąñùôċ ð÷ôùć ÿăìýþöúî ý òñ÷ñóúíñþúùùúõ 

úíðñ÷öúõ ô þüñíÿñøúïú úíĆñøì ĂñøñùþìĂôô íć÷ô ûüúîñðñùć 

ôýý÷ñðúîìùôċ øôöüú-ýñõýøôăñýöôø øñþúðúø ûú îýñõ ð÷ôùñ þúùùñ÷ċ, 

ûúóîú÷ôîĄôñ ÿýþìùúîôþĈ ÿăìýþöô ùìüÿĄñùùćā ûúüúð ô ýûüúñöþôüúîìþĈ 

ýúúþîñþýþîÿĊąôñ úíðñ÷öô; ôýý÷ñðúîìùôċ ýñõýøú-ìöÿýþôăñýöôø øñþúðúø 

ûúý÷ñ úöúùăìùôċ úíðñ÷öô ô ûñüîôăùúõ ĂñøñùþìĂôô, ûúîþúüùìċ 

ĂñøñùþìĂôċ ùì îćċî÷ñùùćā ôýý÷ñðúîìùôċøô ÿăìýþöìā ý÷ìíćā ûúüúð. 

 Ýüìîùñùôñ ðôùìøôăñýöôā øúðÿ÷ñõ ÿûüÿïúýþô ðú ô ûúý÷ñ ĂñøñùþìĂôô 

ûúöìóì÷ú úíąññ ÿ÷ÿăĄñùôñ ÿûüÿïôā ýîúõýþî ýöì÷Ĉùćā ûúüúð. Ûúþñüô 

îúðć ùì îýñø ûüúþċòñùôô þúùùñ÷ċ ýúýþìîô÷ô îýñïú 8 ÷/ýñö [42]. 

 Üñóÿ÷Ĉþìþć üìùññ ûüúîúðôøćā ôýý÷ñðúîìùôõ øñāìùôăñýöôā ýîúõýþî 

ýöì÷Ĉùćā øìýýôîúî î úýùúîìùôċā üċðì û÷úþôù ðú ô ûúý÷ñ ÿöüñûôþñ÷Ĉùúõ 

ĂñøñùþìĂôô üìó÷ôăùć î ïñú÷úïôăñýöôā ÿý÷úîôċā.  

 Î íúüþìā û÷úþôùć Üúóñ÷ìù, ý÷úòñùùćā öüôýþì÷÷ôóúîìùùćøô 

ý÷ìùĂìøô, ýöúüúýþĈ üìýûüúýþüìùñùôċ ýñõýøôăñýöôā îú÷ù ðú ĂñøñùþìĂôô 

2750 ø/ýñö, ì ûúý÷ñ ĂñøñùþìĂôô 3800 ø/ýñö, ăþú ýîôðñþñ÷Ĉýþîÿñþ ú 

óùìăôþñ÷Ĉùúø ûúîćĄñùôô øúðÿ÷ċ ÿûüÿïúýþô øìýýôîì. 

 Î ùìûúüùúø þúùùñ÷ñ Üúóñ÷ìù-Íìþô ûúý÷ñ ûüúîñðñùôċ ï÷ÿíúöúõ (ðú 

4ø) ÿöüñûôþñ÷Ĉùúõ ĂñøñùþìĂôô î þüô ûüôñøì, ýùìăì÷ì ûüô 6, óìþñø ûüô 25 

ô ûüô 85 ìþø; ðôùìøôăñýöôñ øúðÿ÷ô ÿûüÿïúýþô ýöì÷ć î ùñûúýüñðýþîñùùúõ 

í÷ôóúýþô ö úíðñ÷öñ ûúîćýô÷ôýĈ úþ 40-70 ðú 100-110 ʪʳʩ. ʢʛ/ʩʤ2 . ʅʘ 

ʨʘʩʩʪʦʷʥʠʠ 2ʤ ʦʪ ʦʙʜʝʣʢʠ ʟʘʤʝʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʤʦʜʫʣʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

  ɺ ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ ɼôɸʚʝʢ, ʩʣʦʞʝʥʥʦʤ ʢʚʘʨʮʠʪʘʤʠ ʠ ʩʣʘʥʮʘʤʠ, 

ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʚ ʦʜʥʠʭ ʟʦʥʘʭ ʧʦʚʳʩʠʣʠʩʴ ʧʦʩʣʝ ʮʝʤʝʥʪʘʮʠʠ ʩ 125 ʜʦ 140-

170, ʘ ʚ ʜʨʫʛʠʭ ʩ 50 ʜʦ 150 ʪʳʩ. ʢʛ/ʩʤ2 . 

 ɺ ʦʩʥʦʚʘʥʠʠ ʧʣʦʪʠʥʳ ʉʘʥ ʂʘʩʩʴʝʥ, ʩʣʦʞʝʥʥʦʤ ʛʥʝʡʩʘʤʠ, ʜʝʬʦʨʤʘʮʠʠ 

ʧʦʜ ʥʘʛʨʫʟʢʦʡ 100 ʢʛ/ʩʤ2 ʩʦʩʪʘʚʠʣʠ:  
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-ʧʦ ʚʝʨʪʠʢʘʣʠ ʜʦ ʮʝʤʝʥʪʘʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʠ ʜʘʚʣʝʥʠʠ ʦʪ 10 ʜʦ 40 

ʘʪʤ. ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ 0,59; 1,76; 3,56; 1,45 ʤʤ ʠ ʧʦʩʣʝ ʮʝʤʝʥʪʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,20; 0,62; 2,38 ʠ 0,74 ʤʤ.    

-ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʜʦ ʮʝʤʝʥʪʘʮʠʠ 0,94; 0,74; 1,69; 1,08 ʘ ʧʦʩʣʝ 

ʮʝʤʝʥʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,62; 0,31; 1,01 ʠ 1,34 ʤʤ. 

Îýñ ĉþô ðìùùćñ ÿíñðôþñ÷Ĉùú ýîôðñþñ÷ĈýþîÿĊþ ú óùìăôþñ÷Ĉùúø 

ĉĀĀñöþñ ʮʝʤʝʥʪʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʣʫʯʰʝʥʠʷ ʜʝʬʦʨʤʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ 

ʦʩʥʦʚʘʥʠʡ. 

ʎʝʤʝʥʪ ʜʣʷ ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʭ ʤʘʨʦʢ, ʦʜʥʘʢʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʨʠʤʝʥʷʪʴ ʮʝʤʝʥʪ ʤʘʨʦʢ 400-500. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʩʣʘʠʚʘʝʤʦʩʪʠ ʨʘʩʪʚʦʨʘ ʠ 

ʚʦʟʤʦʞʥʳʭ ʩʨʦʢʦʚ ʩʭʚʘʪʳʚʘʥʠʷ ʚ ʨʘʩʪʚʦʨ ʚʚʦʜʷʪ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, 

ʧʨʠʜʘʶʱʠʝ ʠʤ ʪʨʝʙʫʝʤʳʝ ʩʚʦʡʩʪʚʘ. 

ʇʝʨʚʠʯʥʦʝ ʥʘʛʥʝʪʘʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʥʘʛʥʝʪʘʪʝʣʷʤʠ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ 0,5 ʄʇʘ. ʂʦʥʪʨʦʣʴʥʳʝ ʥʘʛʥʝʪʘʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʟʘ 

ʦʙʜʝʣʢʫ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʪʚʦʨʘ ʥʘʩʦʩʘʤʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ [44,45]. 
 

3.5. ʉʧʦʩʦʙʳ ʧʨʦʚʝʜʝʥʠʷ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ  

ʚ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 
 

ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ  ʚʩʝ ʯʘʰʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʧʨʦʭʦʜʢʠ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʟʦʥʘʭ ʩʦ ʩʣʦʞʥʳʤʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʜʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʥʝʫʩʪʦʡʯʠʚʳʭ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʜʘʞʝ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʫʚʝʣʠʯʠʚʘʪʴ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʩʩʳ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʜʦʨʦʞʘʥʠʶ ʨʘʙʦʪ ʠ ʧʨʦʜʣʝʥʠʶ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʧʦ ʪʨʘʩʩʝ ʧʨʦʭʦʜʢʠ ʥʝʠʟʙʝʞʥʦ ʧʨʦʩʝʢʘʝʪ ʩʦ ʩʣʦʞʥʳʤʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ  ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 
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ʩʧʦʩʦʙʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʝ 

ʩʧʦʩʦʙʦʚ ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʮʝʤʝʥʪʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʠ ʩʪʨʘʥ ʉʅɻ. 

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʩʧʦʩʦʙʘ ʮʝʤʝʥʪʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʧʨʘʢʪʠʢʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʷʩʥʷʝʪʩʷ ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ  ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʚʦʜʦʧʨʠʪʦʢʦʚ  ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʫʢʘʟʘʥʳ ʥʠʞʝ: 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʮʝʤʝʥʪʘʮʠʷ ʧʦʨʦʜ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʚʦʜʦʧʨʠʪʦʢʘ ʠ 

ʟʘʢʨʝʧʣʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʳʭ ʧʦʨʦʜ (ʚ ʟʦʥʝ ʢʘʨʩʪʘ, ʪʨʝʱʠʥʦʚʘʪʳʭ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʧʦʣʥʠʪʝʣʴʥʘʷ ʮʝʤʝʥʪʘʮʠʷ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ 

ʟʘʧʦʣʥʝʥʠʷ ʨʘʩʪʚʦʨʦʤ ʟʘʟʦʨʦʚ ʠ ʧʫʩʪʦʪ ʤʝʞʜʫ ʦʙʜʝʣʢʦʡ ʠ ʧʦʨʦʜʥʦʡ ʩʪʝʥʢʦʡ, 

ʤʝʞʜʫ ʦʙʜʝʣʢʦʡ ʠ ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʢʠ, ʤʝʞʜʫ ʩʪʘʣʴʥʦʡ ʦʙʣʠʮʦʚʢʦʡ ʠ ʙʝʪʦʥʘʤ 

[43].  

ʊʘʢʞʝ ʧʦ ʪʘʢʦʡ ʩʭʝʤʝ ʚʳʧʦʣʥʷʣʦʩʴ ʫʢʨʝʧʣʝʥʠʝ ʧʦʨʦʜ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʥʘʧʦʨʥʦʛʦ ʪʦʥʥʝʣʷ ʕʩʠʬʴ-ʕʣʴ-ʍʘʤʤʘʣʝ (ɸʣʞʠʨ). ʊʦʥʥʝʣʴ ʜʠʘʤʝʪʨʦʤ 2ʤ ʠ 

ʜʣʠʥʦʡ 2ʢʤ ʧʝʨʝʩʝʢʘʣ 40-ʤʝʪʨʦʚʫʶ ʪʦʣʱʫ ʩʠʣʴʥʦʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʨʦʜ 

(ʩʣʘʥʮʳ, ʜʦʣʦʤʠʪʳ ʠ ʯʘʩʪʠʯʥʦ ʘʥʛʠʜʨʠʜʳ), ʥʘʩʳʱʝʥʥʳʭ 

ʩʠʣʴʥʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʜʦʩʪʠʛʘʣʦ 0,5 

ʄʇʘ. 

ʉʥʘʯʘʣʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ. ʀʟ ʢʘʞʜʦʛʦ ʟʘʙʦʷ 

(ʥʠʟʦʚʦʛʦ ʠ ʚʝʨʭʥʝʛʦ) ʧʨʦʙʫʨʠʣʠ ʧʦ ʰʝʩʪʴ ʩʢʚʘʞʠʥ ʜʣʠʥʦʡ 20-25 ʤ ʢʘʞʜʘʷ. 

ɼʚʝ ʩʢʚʘʞʠʥʳ ʧʨʦʭʦʜʠʣʠ ʚʜʦʣʴ ʦʩʠ ʪʦʥʥʝʣʷ, ʦʩʪʘʣʴʥʳʝ ʧʦʜ ʫʛʣʦʤ 300 ʢ ʥʝʡ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʢʨʝʧʣʝʥʠʶ ʧʦʨʦʜʳ ʚʦʢʨʫʛ ʚʩʝʛʦ ʪʦʥʥʝʣʷ. ʉʢʚʘʞʠʥʳ 

ʙʫʨʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʝʨʭʦʚʦʡ ʠ ʥʠʟʦʚʦʡ ʩʪʦʨʦʥ ʪʦʥʥʝʣʷ ʜʦ ʚʟʘʠʤʥʦʛʦ 

ʧʨʝʩʝʯʝʥʠʷ, ʟʘʪʝʤ ʥʘʯʘʣʠ ʠʭ ʮʝʤʝʥʪʘʮʠʶ. 
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ɼʘʚʣʝʥʠʝ ʥʘʛʥʝʪʘʥʠʷ ʜʦʩʪʠʛʘʣʦ 10 ʄʇʘ. ʇʦʛʣʦʱʝʥʠʝ ʮʝʤʝʥʪʘ ʥʘ 

ʚʝʨʭʦʚʦʤ ʫʯʘʩʪʢʝ ʪʦʥʥʝʣʷ ʩʦʩʪʘʚʠʣʦ 125ʪʦʥʥ ʠ ʥʘ ʥʠʟʦʚʦʤ 209 ʪʦʥʥ. ɼʣʠʥʘ 

ʫʯʘʩʪʢʦʚ ʦʙʨʘʙʦʪʢʠ ʚ ʢʘʞʜʦʤ ʟʘʙʦʝ 20-25 ʤ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʨʦʜ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʙʳʣ ʧʝʨʝʩʝʯʴ ʪʦʥʥʝʣʴ. ʆʙʨʘʙʦʪʢʫ ʧʦʨʦʜ ʩ ʚʝʨʭʦʚʦʛʦ ʟʘʙʦʷ 

ʚʳʧʦʣʥʷʣʠ ʯʝʨʝʟ ʜʚʝ ʛʨʫʧʧʳ ʩʢʚʘʞʠʥ,  ʦʙʱʝʝ ʧʦʛʣʦʱʝʥʠʝ ʮʝʤʝʥʪʘ ʩʦʩʪʘʚʠʣʦ 

17 ʪʦʥʥ. ʋʢʨʝʧʣʝʥʠʝ ʩʢʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʥʠʟʦʚʦʛʦ ʟʘʙʦʷ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ, ʦʜʥʘʢʦ ʙʳʣʦ ʧʨʦʙʫʨʝʥʦ ʪʨʠ ʛʨʫʧʧʳ ʩʢʚʘʞʠʥ, 

ʧʦʛʣʦʱʝʥʠʝ ʮʝʤʝʥʪʘ ʥʘ ʥʠʟʦʚʦʤ ʫʯʘʩʪʢʝ ʩʦʩʪʘʚʠʣʦ 95 ʪʦʥʥ. 

ʂʦʥʪʨʦʣʴʥʦʝ ʙʫʨʝʥʠʝ ʩ ʦʪʙʦʨʦʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʝʨʥʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʮʝʤʝʥʪ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʝʪ ʚ ʪʨʝʱʠʥʳ ʧʦʨʦʜʳ ʚ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ 

ʭʦʨʦʰʦ ʦʙʞʘʪʳ. ʀʩʧʳʪʘʥʠʷ ʚ ʜʨʝʥʘʞʥʳʭ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʙʫʨʝʥʥʳʭ ʚ 

ʫʢʨʝʧʣʝʥʥʦʡ ʟʦʥʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʲʝʢʮʠʠ. 

ʆʙʱʠʡ ʧʦʪʦʢ ʚʦʜʳ ʚʦ ʚʩʝ ʜʨʝʥʘʞʥʳʝ ʩʢʚʘʞʠʥʳ ʥʝ ʧʨʝʚʳʰʘʣ 10 ʣ/ʩ. 

ʇʦʩʣʝ ʫʢʨʝʧʣʝʥʠʷ ʟʦʥʳ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʨʦʜ ʧʨʦʭʦʜʢʫ ʪʦʥʥʝʣʷ 

ʚʦʟʦʙʥʦʚʠʣʠ ʠ ʚʳʧʦʣʥʷʣʠ ʩ ʪʘʢʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ, ʢʘʢ ʠ ʚ ʩʦʭʨʘʥʥʳʭ ʧʦʨʦʜʘʭ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʤʝʪʦʜ ʧʨʦʭʦʜʢʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʚʦʜʦʧʦʜʚʦʜʷʱʝʛʦ ʪʦʥʥʝʣʷ ʛʠʜʨʦʫʟʣʘ ʄʘʥʪʘʨʘ (ʇʝʨʫ). ʇʨʦʭʦʜʢʘ ʪʦʥʥʝʣʷ ʥʘ 

ʫʯʘʩʪʢʝ ʧʣʘʩʪʠʯʥʳʭ ʛʨʫʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʞʠʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜ 

ʙʦʣʴʰʠʤ ʥʘʧʦʨʦʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜ ʟʘʱʠʪʦʡ ʩʪʘʣʴʥʳʭ ʪʨʫʙ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʥʲʝʢʮʠʠ ʮʝʤʝʥʪʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʊʨʘʩʩʘ ʪʦʥʥʝʣʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 20 ʢʤ ʧʝʨʝʩʝʢʘʝʪ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʝ (ʧʦ 

ʚʦʟʨʘʩʪʫ ʠ ʛʝʥʝʟʠʩʫ) ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ: ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ 

ʧʘʣʝʦʟʦʷ, ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʝʨʤʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʠʟʚʝʩʪʥʷʢʠ ʤʝʟʦʟʦʷ ʠ 

ʠʟʚʝʨʞʝʥʥʳʝ ʧʦʨʦʜʳ. ʈʘʡʦʥ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʥʥʝʣʷ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʦʤʦʚ ʠ ʢʨʫʧʥʳʭ ʪʨʝʱʠʥ. 

ʇʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ʥʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ ʧʦʩʣʝ ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ 

ʦʧʝʨʝʞʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʘʭ ʦʪ ʟʘʙʦʷ ʙʳʣʘ ʚʩʢʨʳʪʘ ʟʦʥʘ, 

ʟʘʧʦʣʥʝʥʥʘʷ ʞʠʜʢʠʤ ʧʳʣʝʚʘʪʦ-ʛʣʠʥʠʩʪʳʤ ʛʨʫʥʪʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʧʦʜ 
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ʜʘʚʣʝʥʠʝʤ ʦʢʦʣʦ 4ʄʇʘ. ɹʳʣʦ ʨʝʰʝʥʦ ʧʨʦʡʪʠ ʙʦʢʦʚʫʶ ʨʘʟʚʝʜʦʯʥʫʶ 

ʰʪʦʣʴʥʶ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ, ʦʜʥʘʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ 

ʟʘʙʦʡ ʧʨʦʨʚʘʣʘʩʴ ʤʘʩʩʘ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʙʣʦʤʦʯʥʳʝ 

ʧʦʨʦʜʳ, ʠ ʟʘʧʦʣʥʠʣʘ ʪʦʥʥʝʣʴ ʥʘ ʫʯʘʩʪʢʝ ʦʢʦʣʦ 300 ʤ.  

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʷʚʣʝʥʠʷ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʳ 

ʨʝʰʠʣʠ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʘ ʟʘʪʝʤ 

ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜ ʧʨʦʭʦʜʢʠ. ɼʣʷ ʙʫʨʝʥʠʷ ʚ ʪʝʢʫʯʠʭ ʛʨʫʥʪʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʣʱʠʥʘ 

ʟʦʥʳ ʥʝʩʚʷʟʥʦʛʦ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ - ʦʢʦʣʦ 20ʤ. ɿʘ ʥʝʡ ʥʘʭʦʜʠʪʩʷ 

ʟʦʥʘ ʩʠʣʴʥʦ ʨʘʟʨʫʰʝʥʥʳʭ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʪʦʣʱʠʥʦʡ 12ʤ, ʧʝʨʝʭʦʜʷʱʠʭ 

ʟʘʪʝʤ ʚ ʙʦʣʝʝ ʤʦʥʦʣʠʪʥʳʝ ʧʣʘʩʪʳ ʛʨʘʥʠʪʥʳʭ ʧʦʨʦʜ. ɺ ʟʦʥʝ ʥʘʨʫʰʝʥʥʦʡ 

ʩʢʘʣʴʥʦʡ ʧʦʨʦʜʳ ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʚʦʜʳ. 

ʇʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ʚ ʧʣʘʩʪʠʯʥʳʭ ʛʨʫʥʪʘʭ ʙʳʣʦ ʨʝʰʝʥʦ ʩʦʟʜʘʪʴ 

ʟʘʱʠʪʥʫʶ ʦʙʦʣʦʯʢʫ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʫʩʪʦʡʯʠʚʫʶ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

-ʩʦʦʨʫʜʠʪʴ ʟʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʨʦʙʢʦʡ ʨʘʙʦʯʝʝ ʧʦʤʝʱʝʥʠʝ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦ ʙʫʨʝʥʠʶ ʠ ʥʘʛʥʝʪʘʥʠʶ 

(ʨʠʩʫʥʦʢ 3.8);  

-ʧʨʦʡʪʠ ʜʚʘ ʦʧʝʨʝʞʘʶʱʠʭ ʰʪʨʝʢʘ (ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ) ʜʣʷ ʙʫʨʝʥʠʷ 

ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʩʢʚʘʞʠʥ; 

-ʫʩʪʨʦʠʪʴ ʦʙʰʠʨʥʫʶ ʜʨʝʥʘʞʥʫʶ ʩʝʪʴ ʚ ʟʦʥʝ ʩʙʨʦʩʘ ʠ ʨʘʟʨʫʰʝʥʥʳʭ 

ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʨʘʚʥʦʝ 4 ʄʇʘ, ʙʳʣʦ 

ʩʥʠʞʝʥʦ ʜʦ 0,7); 

-ʫʩʪʘʥʦʚʠʪʴ  ʚ ʧʣʘʩʪʠʯʥʦʤ ʛʨʫʥʪʝ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʙʫʨʝʥʥʳʝ 

ʩʢʚʘʞʠʥʳ ʜʚʘ ʢʦʣʴʮʘ ʩʪʘʣʴʥʳʭ ʪʨʫʙ, ʩʥʘʙʞʝʥʥʳʝ ʤʘʥʞʝʪʥʳʤʠ ʢʣʘʧʘʥʘʤʠ 

ʯʝʨʝʟ 0,3 ʤ ʧʦ ʜʣʠʥʝ ʪʨʫʙʳ,  ʪʨʫʙʳ ʩ ʤʘʥʞʝʪʘʤʠ ʩʣʫʞʠʣʠ ʚ ʛʨʫʥʪʝ 

ʘʨʤʘʪʫʨʦʡ; 
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-ʧʨʦʠʟʚʝʩʪʠ ʮʝʤʝʥʪʘʮʠʶ ʧʣʘʩʪʠʯʥʦʛʦ ʛʨʫʥʪʘ ʧʫʪʝʤ ʥʘʛʥʝʪʘʥʠʷ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʝ ʤʘʥʞʝʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʘʤʧʦʥʦʚ. 

 ʎʝʤʝʥʪʘʮʠʶ ʚʳʧʦʣʥʷʣʠ ʚ ʪʨʠ ʵʪʘʧʘ. ʉʥʘʯʘʣʘ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ 

ʥʘʛʥʝʪʘʣʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 1,5 ʄʇʘ ʯʝʨʝʟ ʪʨʫʙʳ ʚʥʝʰʥʝʛʦ ʢʦʣʴʮʘ. ɼʘʚʣʝʥʠʝ 

ʥʘʛʥʝʪʘʥʠʷ ʥʘʟʥʘʯʘʣʠ ʩ ʫʯʝʪʦʤ ʩʨʝʜʥʝʛʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʟʦʥʝ ʩʙʨʦʩʘ, ʩ ʪʝʤ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʯʨʝʟʤʝʨʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʩʪʚʦʨʘ. ɿʘʪʝʤ ʯʝʨʝʟ ʪʝ ʞʝ ʪʨʫʙʳ ʚʳʧʦʣʥʠʣʠ ʧʦʚʪʦʨʥʦʝ 

ʥʘʛʥʝʪʘʥʠʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 7ʄʇʘ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʠʥʲʝʢʮʠʶ ʮʝʤʝʥʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʚʳʧʦʣʥʠʣʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʦ 7ʄʇʘ ʯʝʨʝʟ ʪʨʫʙʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʣʴʮʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʧʨʦʙʫʨʝʥʳ ʰʝʩʪʴ 

ʢʦʥʪʨʦʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʣʠ ʟʘʮʝʤʝʥʪʠʨʦʚʘʥʥʫʶ ʟʦʥʫ ʠ ʚʦʰʣʠ 

ʥʘ 5-6 ʤ ʚ ʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʢʦʥʩʦʣʠʜʘʮʠʠ ʛʨʫʥʪʘ ʚ ʥʘʨʫʰʝʥʥʦʡ ʟʦʥʝ.  

 

 

ʈʠʩʫʥʢʠ 3.8. ʂʦʥʩʦʣʠʜʘʮʠʷ ʟʦʥʳ ʩʙʨʦʩʘ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ ʄʘʥʪʘʨʦ. 

1-ʨʘʙʦʯʘʷ ʢʘʤʝʨʘ; 2-ʦʧʝʨʝʞʘʶʱʠʝ ʰʪʨʝʢʠ; 3-ʩʢʚʘʞʠʥʳ ʜʨʝʥʘʞʘ; 4-ʪʨʫʙʳ ʩ 

ʤʘʥʞʝʪʘʤʠ; 5-ʢʦʥʪʨʦʣʴʥʳʝ ʩʢʚʘʞʠʥʳ; 6-ʟʦʥʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʙʨʦʩʘ; 7-ʩʝʯʝʥʠʝ ʪʦʥʥʝʣʷ ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʤʘʥʞʝʪʥʳʭ ʪʨʫʙ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘʛʥʝʪʘʥʠʝ ʨʘʩʪʚʦʨʘ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʫʶ ʤʘʩʩʫ ʧʨʠʚʝʣʦ ʢ 

ʧʦʥʠʞʝʥʠʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʫʥʪʘ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʠ 

ʩʥʠʟʠʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʨʘʙʦʪʳ. ɼʘʚʣʝʥʠʝ ʚ ʧʦʨʦʜʝ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʞʘʪʠʷ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʧʦʚʳʩʠʣʦʩ ɹʜʦ 1 ʄʇʘ. ʇʦʩʣʝ ʪʦʛʦ 

ʢʘʢ ʧʨʦʙʫʨʠʣʠ - ʜʨʝʥʘʞʥʳʝ ʩʢʚʘʞʠʥʳ ʚ ʩʚʦʜʝ ʪʦʥʥʝʣʷ ʠ ʩʦʟʜʘʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʨʝʥʘʞʥʫʶ ʩʝʪʴ (ʠʟ ʧʨʘʚʦʛʦ ʰʪʨʝʢʘ), ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ ʧʦʥʠʟʠʣʦʩʴ ʜʦ 0,4-0,5 ʄʇʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʝ ʵʪʠʭ ʨʘʙʦʪ ʨʘʟʨʫʰʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʧʨʦʙʢʫ ʠ 

ʚʦʟʦʙʥʦʚʠʣʠ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʠʝ ʨʘʙʦʪʳ. ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʠʣʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʝʱʝ ʪʨʝʭ ʟʦʥ ʩʙʨʦʩʦʚ, ʛʜʝ, 

ʦʜʥʘʢʦ, ʥʝ ʚʩʝʛʜʘ ʪʨʝʙʦʚʘʣʦʩʴ ʘʨʤʠʨʦʚʘʥʠʝ ʛʨʫʥʪʘ ʩʪʘʣʴʥʳʤʠ ʪʨʫʙʘʤʠ.     

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 3: 

1. ʀʥʞʝʥʝʨʥʦ ï ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʪʨʘʩʩʳ ʪʦʥʥʝʣʷ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ 

ʨʘʙʦʪʫ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʦʥʥʝʣʝʡ. 

2. ʇʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʮʝʤʝʥʪʘʮʠʠ ʩ ʧʨʦʤʳʚʢʦʡ ʪʨʝʱʠʥ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʷ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪʩʷ 

ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ, ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʜʚʠʛʫ.  

 3. ʆʪ ʤʦʱʥʦʩʪʠ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳʭ ʟʦʥ ʚ ʚʤʝʱʘʶʱʝʤ ʤʘʩʩʠʚʝ  

ʛʦʨʥʳʭ ʧʦʨʦʜ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʜʘʚʣʝʥʠʷ ʠʥʲʝʢʮʠʠ ʠ ʛʣʫʙʠʥʘ 

ʮʝʤʝʥʪʠʨʫʝʤʦʡ ʟʦʥʳ, ʪʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʚʝʩʴʤʘ ʤʘʣrʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʜʦʩʪʠʛʘʶʪ 100ʘʪʤ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 200ʘʪʤ. ʊʘʢʞʝ 

ʛʣʫʙʠʥʘ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʟʘʚʝʩ ʜʦʩʪʠʛʘʝʪ ʜʦ 200ʘʪʤ. 

4. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʦʧʝʨʝʞʘʶʱʝʡ ʠʥʲʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʈʦʛʫʥʩʢʦʡ ɻʕʉ. 

5. ʌʘʢʪʠʯʝʩʢʠʝ ʨʘʟʙʨʦʩʳ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ  ʢʦʥʪʫʨʥʳʭ 

ʰʧʫʨʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʢʦʥʪʫʨʥʳʤ ʧʝʨʝʙʦʨʘʤ, ʘ ʪʘʢʞʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʠʭ ʚʝʣʠʯʠʥ ʷʚʣʷʶʪʩʷ 

ʪʠʧʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʙʝʟ 
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ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʙʫʨʝʥʠʷ ʰʧʫʨʦʚ ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʚʳʨʘʙʦʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

6. ʉʦʦʪʚʝʪʩʚʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ [ὖ‗ ρ] ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʠʢʠ ʠ ʥʦʨʤʠʨʦʚʘʥʠʶ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ;  

7. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʙʦʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʢʦʥʪʫʨʥʦʛʦ ʚʟʨʳʚʘʥʠʷ (68...75 %) ʥʘʭʦʜʠʪʩʷ ʚ ʫʟʢʦʤ ʠʥʪʝʨʚʘʣʝ ʜʚʫʭ 

ʩʪʘʥʜʘʨʪʦʚ (ὼӶὛ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʧʫʩʢʦʚ 

ʠʩʧʦʣʥʝʥʠʷ ʧʘʩʧʦʨʪʘ ɹɺʈ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʫʶ 

ʪʦʯʥʦʩʪʴ ʦʢʦʥʪʫʨʠʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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ɻʣʘʚʘ 4. ʈɸʉʏɽʊ ʅɼʉ ʊʆʅʅɽʃʗ ʉɸʉʊ-5 ʄɽʊʆɼʆʄ ʂʆʅɽʏʅʓʍ 

ʕʃɽʄɽʅʊʆɺ ʀ ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ɺʓɹʆʈʋ ʂʆʅʉʊʈʋʂʎʀʀ ʂʈɽʇʀ 
 

 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ 

ʉɸʉʊ-5 ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ  

ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ  ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʣʝ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʠ 

ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ. ʏʝʤ ʙʦʣʝʝ ʪʦʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʦʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʚʦʜʥʳʭ ʜʘʥʥʳʭ ʚ 

ʧʨʦʛʨʘʤʤʫ, ʪʝʤ ʥʘʜʝʞʥʝʡ  ʙʫʜʫʪ ʧʦʣʫʯʝʥʥrʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʜʥʘʢʦ, 

ʚʳʧʦʣʥʠʪʴ ʪʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʦʙʳʯʥʦ ʦʯʝʥʴ ʩʣʦʞʥʦ 

ʠʣʠ ʜʘʞʝ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʫʧʨʦʱʝʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ.  

 ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʘʥʘʣʠʟʝ ʪʦʥʥʝʣʷ CACT-5 ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʦʙʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʠ ʢʨʠʪʝʨʠʠ: 

 - ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʣʦʰʥʫʶ ʩʨʝʜʫ ʠ ʚʝʜʫʪ ʩʝʙʷ 

ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ; 

 - ʫʩʣʦʚʠʝ ʧʣʦʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʣʷ 2D-ʘʥʘʣʠʟʘ; 

 - ʢ ʛʦʨʥʳʤ ʤʘʩʩʠʚʘʤ ʧʨʠʤʝʥʠʤ ʢʨʠʪʝʨʠʡ ʨʘʟʨʫʰʝʥʠʷ ʍʫʢʘ ʠ ɹʨʘʫʥʘ; 

 - ʚʥʝʰʥʠʝ ʛʨʘʥʠʮʳ ʤʦʜʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ ʪʨʝʭ 

ʜʠʘʤʝʪʨʦʚ ʪʦʥʥʝʣʷ; 

 - ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʪʦʨʢʨʝʪʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 5 ʩʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʩʪʘʣʴʥʳʭ ʨʝʙʝʨ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʤʦʜʝʣʷʭ ʂʕ; 

 - ʩʪʘʣʴʥʦʝ ʨʝʙʨʦ ʚʤʝʩʪʝ ʩ ʦʙʳʯʥʳʤ ʙʝʪʦʥʦʤ ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ 

ʞʝʣʝʟʦʙʝʪʦʥ. ʉʚʦʡʩʪʚʘ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ ʉ25/30 ʠ ʩʪʘʣʴʥʳʭ ʨʝʙʝʨ IPE240 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.4; 

 - ʦʙʳʯʥʳʡ ʙʝʪʦʥ ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ. ʉʚʦʡʩʪʚʘ 

ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ ʉ25/30 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2; 

 - ʚ ʢʘʯʝʩʪʚʝ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʘʨʤʠʨʦʚʘʥʥʳʡ 

ʪʦʨʢʨʝʪʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 10 ʩʤ, 1 ʩʣʦʡ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʠ ʌ6 ʤʤ ʠ ʘʥʢʝʨʥʳʝ 

ʙʦʣʪʳ Ï32 ʤʤ L=5,85 ʤ. ʉʚʦʡʩʪʚʘ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʪʦʨʢʨʝʪʙʝʪʦʥʘ 
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ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4.1 ʠ 4.3. 

 ʄʘʪʝʨʠʘʣʳ ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʦʚ ASTM ʠ ACI. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʚ ʦʪʯʝʪʘʭ TEAS [7, 8] ʠ ʦʪʯʝʪʘʭ Stucky [9,10]. 

 ʊʦʨʢʨʝʪʙʝʪʦʥ 

 ɼʣʷ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʚ ʧʨʦʝʢʪʝ ʠ ʘʥʘʣʠʟʝ CACT-5 ADIT ʫʯʠʪʳʚʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

  ʊʘʙʣʠʮʘ 4.1.- ʉʚʦʡʩʪʚʘ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ CACT-5 

 

ʇʘʨʘʤʝʪʨʳ 
ɿʥʘʯʝʥʠʷ/ʆʧʠʩʘʥʠʝ 

ʉ25/30 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ  ʙʝʪʦʥʘ ʥʘ ʩʞʘʪʠʝ 

 

 

Ὢ ςυ ̇˜ ́

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʙʝʪʦʥʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

 

Ὢ σȢρ ̇˜ ́

ʄʦʜʫʣʴ ʖʥʛʘ 23500ʄʇʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0,2 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 24 ʢʅ/ʤ3 
  

 ʄʦʜʫʣʴ ʖʥʛʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ACI-318 [48]: 

Ec  = 4ô700 (äôc)0.5 [ʄʇʘ] 

 ʇʨʦʯʥʦʩʪʴ ʪʦʨʢʨʝʪʙʝʪʦʥʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ACI-318 [48]: 

äct = 0.62 (äôc)0.5 [ʄʇʘ] 

 ɹʝʪʦʥ:  ɼʣʷ ʙʝʪʦʥʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ CACT-5 

ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

ʊʘʙʣʠʮʘ 4.2. ʉʚʦʡʩʪʚʘ ʙʝʪʦʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ CACT-5 

 

ʇʘʨʘʤʝʪʨʳ 
ɿʥʘʯʝʥʠʷ/ʆʧʠʩʘʥʠʝ 

ʉ25/30 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ  ʙʝʪʦʥʘ ʥʘ ʩʞʘʪʠʝ 

 

 

Ὢ ςυ ̇˜ ́

ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʙʝʪʦʥʘ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

 

Ὢ σȢρ ̇˜ ́

ʄʦʜʫʣʴ ʖʥʛʘ 23500ʄʇʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ 0,2 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 24,5 ʢʅ/ʤ3 
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ɸʨʤʠʨʦʚʘʥʠʝ 

 ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ 

ʘʨʤʘʪʫʨʳ: [49] 

    ʊʘʙʣʠʮʘ 4.3. -ʉʚʦʡʩʪʚʘ ʩʝʪʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ CACT-5 

ʇʘʨʘʤʝʪʨʳ  ɿʥʘʯʝʥʠʷ/ʆʧʠʩʘʥʠʝ 

 

ɼʠʘʤʝʪʨ ʠ ʨʘʩʩʪʦʷʥʠʝ (ʤʤ) 
6@150 Ĭ150& 

6@100 Ĭ100 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ (Es) 210 000 ʄʇʘ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 240 ʄʇʘ 

ʄʘʨʢʘ ʩʪʘʣʠ ɸIII 

 

  ʊʘʙʣʠʮʘ 4.4. -ʉʚʦʡʩʪʚʘ ʜʚʫʪʘʚʨʦʚʦʡ ʙʘʣʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ CACT-5 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʷ/ʆʧʠʩʘʥʠʝ 

ˉ ʧʨʦʬʠʣʷ IPE 240 

ɻʣʫʙʠʥʘ ʩʝʯʝʥʠʷ 240 ʤʤ 

ʇʣʦʱʘʜʴ 3910 ʤʤ2 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ 38,9Ĭ106ʤʤ4 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ (Es) 210 000 ʄʇʘ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 240 ʄʇʘ 

ʄʘʨʢʘ ʩʪʘʣʠ ɸIII 

ʄʘʩʩʘ 30,7 ʢʛ/ʤ 
 

 ʅʘʧʨʷʞʝʥʠʷ ʥʘ ʤʝʩʪʝ ʚ ʂʕ ʤʦʜʝʣʠ 

 ʅʘʧʨʷʞʝʥʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʤʝʩʪʝ ʫʯʠʪʳʚʘʣʠʩʴ ʚ ʤʦʜʝʣʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʘ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ, ʘ ʪʦʪ 

ʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚ ʦʪʯʝʪʘʭ Stucky ʜʣʷ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʙʦʪ ʚ ʮʝʤʝʥʪʠʨʦʚʦʯʥʦʡ 

ʰʪʦʣʴʥʝ GG2 [10] ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ, ʪʦ ʝʩʪʴ ʚ ʪʦʤ ʞʝ ʨʘʡʦʥʝ ʰʪʦʣʴʥʠ 

CACT-5. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʩʯʝʪʘʭ ʂʕ ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘʧʨʷʞʝʥʠʷ k=1. 

 ʉʝʡʩʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ 

 ɼʣʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʤʦʜʝʣʠ ʙʘʟʦʚʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, OBE = 

0,27g, ʙʳʣʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʤʦʜʝʣʠ, ʧʦʩʢʦʣʴʢʫ OBE 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ, ʢʦʪʦʨʦʝ, ʢʘʢ ʨʘʟʫʤʥʦ ʦʞʠʜʘʝʪʩʷ, 

ʧʨʦʠʟʦʡʜʝʪ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʦʝʢʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʩʨʦʢ ʩʣʫʞʙʳ CACT-5 ʦʢʦʣʦ 3 ʣʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʃʦʪʘ 3 [5] ʧʩʝʚʜʦʩʪʘʪʠʯʝʩʢʦʝ ʫʩʢʦʨʝʥʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʦ ʟʥʘʯʝʥʠʶ PGA, 

ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʫʤʝʥʴʰʝʥʠʷ 2/3, ʘ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʩʢʦʨʝʥʠʷ ʙʫʜʝʪ ʜʦʩʪʠʛʘʪʴ 80% ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ PGA, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʘʥʘʣʠʟʝ ʂʕ, ʩʣʝʜʫʶʱʠʝ: 

kʯʘʩ= 0,27 Ĭ 2/3 = 0,18g ʠ kv = 0,18Ĭ0,8 = 0,144g. 

4.1. ɺʳʙʦʨ ʨʘʟʨʝʟʦʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʚʜʦʣʴ  

ʧʦʜʭʦʜʥʦʛʦ ʪʦʥʥʝʣʷ Cɸʉʊ-5 

 ʏʪʦ ʢʘʩʘʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʜʦʣʴ ʪʦʥʥʝʣʷ 

CACT-5, ʪʦ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʯʝʪʳʨʝ ʤʦʜʝʣʠ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʫʢʘʟʘʥʦ ʥʠʞʝ: 

 1. ʈʘʟʨʝʟ 1 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ00+60 ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʩ ʩʠʩʪʝʤʦʡ 

ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ C25/30 (ʪʦʣʱʠʥʦʡ 35 

ʩʤ), ʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʂ1al ʩ ʚʳʩʦʪʦʡ ʚʩʢʨʳʰʠ 117 ʤ. 

 2. ʈʘʟʨʝʟ 2 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ01+60 ʉɸʉʊ-5 ʩ ʩʠʩʪʝʤʦʡ ʩʢʘʣʴʥʦʡ 

ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʳʯʥʳʡ ʙʝʪʦʥ C25/30 (ʪʦʣʱʠʥʘ 35 ʩʤ), ʠ ʨʘʩʧʦʣʦʞʝʥ 

ʥʘ ʂ2cm1 ʩ ʚʳʩʦʪʦʡ ʚʩʢʨʳʰʠ 91 ʤ. 

 3. ʈʘʟʨʝʟ 3 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ01+84,06 ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʩ ʩʠʩʪʝʤʦʡ 

ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʘʨʤʠʨʦʚʘʥʠʝ ʪʦʨʢʨʝʪ-ʙʝʪʦʥʦʤ ʪʦʣʱʠʥʦʡ 10 ʩʤ 

ʠ ʘʥʢʝʨʥʳʤʠ ʙʦʣʪʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʂ2 cm 1 ʧʨʠ ʚʳʩʦʪʝ ʚʩʢʨʳʰʠ 133 

ʤ. 

 4. ʈʘʟʨʝʟ 4 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ02+80 ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʩ ʩʠʩʪʝʤʦʡ 

ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ C25/30 (ʪʦʣʱʠʥʘ 35 

ʩʤ), ʠ ʯʘʩʪʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʂ1lt1 ʩ ʚʳʩʦʪʦʡ ʚʩʢʨʳʰʠ 93 ʤ. 

 5. ʈʘʟʨʝʟ 5 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ03+00 ʪʦʥʥʝʣʷ Cɸʉʊ-5 ʩ ʩʠʩʪʝʤʦʡ 
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ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʪʘʣʴʥʳʝ ʨʝʙʨʘ IPE 240 ʤʤ ʠ ʧʨʦʩʪʦʡ ʙʝʪʦʥ 

C25/30 (ʪʦʣʱʠʥʘ 30 ʩʤ), ʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʂ1mg ʩ ʚʳʩʦʪʦʡ ʚʩʢʨʳʰʠ 83 ʤ. 

 6. ʈʘʟʨʝʟ 6 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ03+40 ʪʦʥʥʝʣʷ CACT-5 ʩ ʩʠʩʪʝʤʦʡ 

ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʪʘʣʴʥʳʝ ʨʝʙʨʘ IPE 240 ʤʤ ʠ ʧʨʦʩʪʦʡ ʙʝʪʦʥ 

C25/30 (ʪʦʣʱʠʥʘ 30 ʩʤ), ʠ ʨʘʩʧʦʣʦʞʝʥ ʚ J3gr ʩ ʚʳʩʦʪʦʡ ʚʩʢʨʳʰʠ 63 ʤ. 

 7. ʈʘʟʨʝʟ 7 ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ ʇʂ03+60 ʪʦʥʥʝʣʷ CACT-5 ʩ ʩʠʩʪʝʤʦʡ 

ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʪʘʣʴʥʳʝ ʨʝʙʨʘ IPE 240 ʤʤ ʠ ʧʨʦʩʪʦʡ ʙʝʪʦʥ 

C25/30 (ʪʦʣʱʠʥʘ 30 ʩʤ), ʠ ʨʘʩʧʦʣʦʞʝʥ ʚ K1jv1 ʩ ʚʳʩʦʪʦʡ ʚʩʢʨʳʰʠ 87 ʤ. 

4.1.1. ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʡ  ʘʥʘʣʠʟ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 

                 ʚ ʨʘʟʨʝʟʝ ʥʘ ʫʯʘʩʪʢʝ  00+60 ʤ 
  

 ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʜʣʷ ʨʘʟʨʝʟʘ 1 CACT-5  ʦʪ ʇʂ 00+12 ʜʦ ʇʂ 01+10, ʚ 

ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʪʠʧʘ III, ʚʢʣʶʯʘʶʱʘʷ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ. ʈʘʟʤʝʨʳ ʪʦʥʥʝʣʷ CACT-5 ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʩʣʝ 

ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʩʦʩʪʘʚʣʷʶʪ 6,10 ʤ ʚ ʚʳʩʦʪʫ ʠ 9,10 ʤ ʚ 

ʰʠʨʠʥʫ, ʠ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʯʢʝ ʚʝʨʭʥʝʛʦ ʧʦʟʜʥʝʛʦ 

ʩʝʥʦʤʘʥʘ (K1al), ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ ʢʨʘʩʥʳʭ 

ʧʦʨʦʜ, ʘʨʛʠʣʣʠʪʦʚ ʩ ʛʠʧʩʦʚʳʤ ʩʣʦʝʤ. 

 ʉʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʪʠʧʘ III, ʚʢʣʶʯʘʶʱʘʷ ʪʦʨʢʨʝʪʙʝʪʦʥ 

(ʪʦʣʱʠʥʦʡ 5 ʩʤ) ʚ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʘ ʪʘʢʞʝ ʧʦʙʳʯʥʳʡ ʙʝʪʦʥ C25/30 

(ʪʦʣʱʠʥʦʡ 35 ʩʤ) ʚ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʙʳʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʜʣʷ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʝʟʘ 1. 

 ɺ ʵʪʦʤ ʂʕ-ʘʥʘʣʠʟʝ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ K1al ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ ʙʳʣʠ 

ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʥʠʞʘʶʪʩʷ. 
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ʈʠʩʫʥʦʢ 4.2. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ,  

ʦʢʨʫʞʘʶʱʝʛʦ ʨʘʟʨʝʟ 1. 

ʂʕ ʘʥʘʣʠʟ ʪʦʥʥʝʣʷ CACT-5 ʚ ʨʘʟʨʝʟʝ 1 ʚʳʧʦʣʥʷʣʩʷ ʚ 5 ʵʪʘʧʦʚ ʧʫʪʝʤ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʢʨʝʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʪʘʙʣʠʮʝ 4.5. 

ʅʘ ʨʠʩʫʥʢʝ 4.3 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 1 ʧʨʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʪʘʧʝ 5 (PGAh = 0,18g ʠ PGAv = 0,144g). 
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ʋʚʝʣʠʯʝʥʥʳʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʥʘ ʵʪʘʧʝ 5 ʧʨʠʚʝʜʝʥ ʚ ʨʠʩʫʥʢʝ 4.4. 

ʊʘʢʞʝ ʥʘ ʨʠʩʫʥʢʝ 4.5 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ ʫʩʠʣʠʷ 

ʦʙʜʝʣʢʠ (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ), ʥʘ ʨʠʩʫʥʢʝ 4.6 ʧʦʢʘʟʘʥʳ 

Sigma 1 ʠ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ.  ʊʘʢʞʝ ʥʘ ʨʠʩʫʥʢʝ 4.7 ʧʦʢʘʟʘʥʳ 

Sigma 3 ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʦʙʜʝʣʢʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ  4.8 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʠ ʩʜʚʠʛ ʦʙʜʝʣʢʠ ʚ ʨʘʟʨʝʟʝ 1 ʥʘ ʵʪʘʧʝ 5, ʘ ʥʘ ʨʠʩʫʥʢʝ 4.9 

ʧʦʢʘʟʘʥʳ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ.  

ʊʘʙʣʠʮʘ 4.5. -ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CACT-5 ʚ ʨʘʟʨʝʟʝ 1  ʥʘ ʦʪ ʇʂ 00+12 ʜʦ ʇʂ 01+10 

ʕʪʘʧʳ ʆʧʠʩʘʥʠʝ ʉʥʷʪʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʵʪʘʧʘʭ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

ʠ ʢʨʝʧʠ 
ʕʪʘʧ 1 ʋʩʣʦʚʠʷ ʧʦʣʝʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʫʯʝʪʦʤ 

ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ (ʚʩʢʨʳʰʥʳʝ= 117 ʤ), ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʧʦʨʦʜʳ 27 ʢʅ/ʤ3, ʫʩʣʦʚʠʷ ʧʣʦʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ 

 

- 

ʕʪʘʧ 2 ɿʝʤʣʷʥʳʝ ʨʘʙʦʪʳ 50% 

ʕʪʘʧ 3 ʋʩʪʘʥʦʚʢʘ ʦʩʥʦʚʥʦʡ ʢʨʝʧʠ: ʪʦʨʢʨʝʪʙʝʪʦʥ 

ʪʦʣʱʠʥʦʡ 5 ʩʤ, ʦʙʳʯʥʳʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ 

ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ C18/22.5 

75% 

ʕʪʘʧ 4 ɿʘʚʝʨʰʝʥʠʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʠ ʢʨʝʧʴ ʧʦʨʦʜʳ 100% 

ʕʪʘʧ 5 ɸʢʪʠʚʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 OBE ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ 80% ʦʪ ʥʝʝ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ (OBE = kh = 0,18g ʠ 80% Ĭ 0,18 

= kv = 0,144g) 

 

100% 

 

ʉʣʝʜʫʝʪ, ʦʪʤʝʪʠʪ,ɹ ʯʪʦ ʪʘʢʞʝ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʪʦʥʥʦʡ ʦʙʜʝʣʢʠ ʥʘ 

ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.10. 

 ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʝʧʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʟʨʝʟʘ 1, ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ (ʵʪʘʧ 3). ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʩʝʚʜʦ-ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 

OBE, ʫʩʪʦʡʯʠʚʦʩʪʴ ʉɸʉʊ-5 ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʦʩʪʠʛʥʫʪʘ, ʠ ʪʦʥʥʝʣʴ ʧʦʩʣʝ ʪʘʢʦʡ 

ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ.  
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ʈʠʩʫʥʦʢ 4.3. ʊʀʇ-IIIa ʆʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ I  

(ʇʂ 00+12~ ʇʂ 01+10) ʥʘ ʵʪʘʧʝ 5 

 

 

ʈʠʩʫʥʦʢ 4.4.  ʊʀʇ-IIIa ʆʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ I 

 (ʇʂ 00+12~ ʇʂ 01+10) ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.5. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʪʦʥʥʝʣʷ CACT-5  

                   (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) ʚ ʨʘʟʨʝʟʝ I ʥʘ ʵʪʘʧʝ 5 

 

 ʈʠʩʫʥʦʢ 4.6. Sigma 1 ʠ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʦʙʜʝʣʢʠ (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) 

CACT-5 ʚ ʨʘʟʨʝʟʝ I ʥʘ ʵʪʘʧʝ 5 

 

 

ʈʠʩʫʥʦʢ 4.7. ʆʩʝʚʘʷ ʩʠʣʘ (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) 

CACT-5 ʚ ʨʘʟʨʝʟʝ I ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.8. ʉʜʚʠʛʘʶʱʘʷ ʩʠʣʘ (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5   

ʚ ʨʘʟʨʝʟʝ I ʥʘ ʵʪʘʧʝ 5 

 

 

ʈʠʩʫʥʦʢ 4.9.  ʄʦʤʝʥʪ (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5 ʚ ʨʘʟʨʝʟʝ I ʥʘ ʵʪʘʧʝ 5 
 

 
ʈʠʩʫʥʦʢ 4.10. ʉʤʝʱʝʥʠʝ (ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ) ʉɸʉʊ-5 ʥʘ ʨʘʟʨʝʟʝ I. 
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4.1.2. ʂʕ ʘʥʘʣʠʟ CACT-5 , ʨʘʟʨʝʟ 2 IIIb ʥʘ ʇʂ01+10 ~ ʇʂ02+060 
 

ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʜʣʷ ʨʘʟʨʝʟʘ 2 ʪʦʥʥʝʣʷ CACT-5 ʦʪ ʇʂ01+10 ʜʦ ʇʂ02+060, ʚ 

ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʪʠʧʘ III, ʚʢʣʶʯʘʶʱʘʷ ʦʙʳʯʥʳʡ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ. ʈʘʟʤʝʨʳ ʪʦʥʥʝʣʷ ʉɸʉʊ-5 ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʩʣʝ ʧʨʦʭʦʜʢʠ 

ʠ ʫʩʪʘʥʦʚʢʠ ʢʨʝʧʠ ʩʦʩʪʘʚʣʷʶʪ 6,10 ʤ ʚ ʚʳʩʦʪʫ ʠ 9,10 ʤ ʚ ʰʠʨʠʥʫ, ʠ ʦʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʯʢʝ ʚʝʨʭʥʝʛʦ ʧʦʟʜʥʝʛʦ ʩʝʥʦʤʘʥʘ (ʂ2cm1), 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʝʨʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ ʢʨʘʩʥʳʭ ʧʦʨʦʜ ʘʨʛʠʣʣʠʪʦʚ ʩ 

ʛʠʧʩʦʚʳʤ ʩʣʦʝʤ. 

ʉʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʪʠʧʘ III, ʚʢʣʶʯʘʶʱʘʷ ʪʦʨʢʨʝʪʙʝʪʦʥ (ʪʦʣʱʠʥʦʡ 

5ʩʤ) ʚ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʘ ʪʘʢʞʝ ʦʙʳʯʥʳʡ  ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ C25/30 

(ʪʦʣʱʠʥʘ 35 ʩʤ) ʚ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʙʳʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʜʣʷ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʟʨʝʟʘ 2. 

ɺ ʵʪʦʤ ʂʕ-ʘʥʘʣʠʟʝ ʛʦʨʥʘʷ ʤʘʩʩʘ K2cm1 ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ ʙʳʣʘ 

ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʥʠʞʘʶʪʩʷ. 

 

ʈʠʩʫʥʦʢ 4.11. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʦʢʨʫʞʘʶʱʝʛʦ 

ʫʯʘʩʪʦʢ 2. 
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ʂʕ ʘʥʘʣʠʟ CACT-5 ʚ ʨʘʟʨʝʟʝ 2 ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ 5 ʵʪʘʧʦʚ, ʚʦʩʧʨʦʠʟʚʦʜʷ 

ʧʨʦʮʝʜʫʨʫ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʢʨʝʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʪʘʙʣʠʮʝ 4.6. 

ʊʘʙʣʠʮʘ 4.6.- ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CACT-5 ʚ ʨʘʟʨʝʟʝ 2  ʦʪ ʇʂ01+10 ʜʦ ʇʂ02+060 

ʕʪʘʧʳ ʆʧʠʩʘʥʠʝ ʉʥʷʪʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʵʪʘʧʘʭ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

ʠ ʢʨʝʧʠ 

ʕʪʘʧ 1 ʋʩʣʦʚʠʷ ʧʦʣʝʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʠʣʳ 

ʪʷʞʝʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

(ʚʩʢʨʳʰʥʳʝ = 91 ʤ), ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦʨʦʜʳ 27 

ʢʅ/ʤ3, ʫʩʣʦʚʠʷ ʧʣʦʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

 

- 

ʕʪʘʧ 2 ɿʝʤʣʷʥʳʝ ʨʘʙʦʪʳ 50% 

ʕʪʘʧ 3 ʋʩʪʘʥʦʚʢʘ ʦʩʥʦʚʥʦʡ ʢʨʝʧʠ: ʪʦʨʢʨʝʪʙʝʪʦʥ 

ʪʦʣʱʠʥʦʡ 5 ʩʤ, ʦʙʳʯʥʳʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ 

ʪʦʣʱʠʥʦʡ 35 ʩʤ C18/22.5 

75% 

ʕʪʘʧ 4 ɿʘʚʝʨʰʝʥʠʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʠ ʢʨʝʧʴ ʧʦʨʦʜʳ 100% 

ʕʪʘʧ 5 ɸʢʪʠʚʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

2/3 OBE ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ 80% 

ʦʪ ʥʝʝ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (OBE = kh 

= 0,18g ʠ 80% Ĭ 0,18 = kv = 0,144g) 

 

100% 

 

ʅʘ ʨʠʩʫʥʢʝ  4.12 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 2 ʧʨʠ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʪʘʧʝ 5 (PGAh = 0,18g ʠ PGAv = 

0,144g). ʋʚʝʣʠʯʝʥʥʳʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʵʪʘʧʝ 5 ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 4.13. ʅʘ ʨʠʩʫʥʢʝ 4.14 ʧʦʢʘʟʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ 

ʫʩʠʣʠʷ ʦʙʜʝʣʢʠ (ʦʙʳʯʥʳʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ), ʪʘʢʞʝ ʥʘ 

ʨʠʩʫʥʢʝ 4.15 ʧʨʠʚʝʜʝʥʳ ʨʘʟʨʝʟ 2 ï ʵʪʘʧ 5 ï Sigma 1 ʠ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ 

ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ. ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ 4.16 ʧʨʠʚʝʜʝʥʳ Sigma 3 ʠ ʠʟʛʠʙʘʶʱʠʝ 

ʤʦʤʝʥʪʳ ʦʙʜʝʣʢʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4.17 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʠ ʩʜʚʠʛ 

ʦʙʜʝʣʢʠ ʚ ʨʘʟʨʝʟʝ 2 ʥʘ ʵʪʘʧʝ 5, ʘ ʥʘ ʨʠʩʫʥʢʝ 4.18 ʧʦʢʘʟʘʥ ʨʘʟʨʝʟ 2 - ʵʪʘʧ 5 - 

ʵʣʝʤʝʥʪʘʤʠ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʪʦʥʥʦʡ ʦʙʜʝʣʢʠ 

ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.19. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʘʣʴʥʳʝ ʢʨʝʧʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʟʨʝʟʘ 2, ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ (ʵʪʘʧ 3). ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʩʝʚʜʦ-ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
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ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 

OBE, ʫʩʪʦʡʯʠʚʦʩʪʴ ʉɸʉʊ-5 ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʦʩʪʠʛʥʫʪʘ, ʠ ʪʦʥʥʝʣʴ ʧʦʩʣʝ ʪʘʢʦʡ 

ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʧʨʠ ʧʨʦʭʦʜʢʝ. 

 

ʈʠʩʫʥʦʢ 4.12.  ʊʀʇ-IIIb ʆʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 2 

 (ʇʂ01+100~ʇʂ02+060) ʥʘ ʵʪʘʧʝ 5 

 

 

 ʈʠʩʫʥʦʢ 4.13. ʊʀʇ-IIIb ʆʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 2  

(ʇʂ01+100 ~  ʇʂ02+060) ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.14. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ ʩʠʣʳ CACT-5 

(ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) ʚ ʨʘʟʨʝʟʝ 2 ʥʘ ʵʪʘʧʝ 5 

 

 ʈʠʩʫʥʦʢ 4.15. Sigma 1 ʠ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʦʙʜʝʣʢʠ (ʧʨʦʩʪʦʡ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5 ʚ ʨʘʟʨʝʟʝ 2 ʥʘ ʵʪʘʧʝ 5 

 

 ʈʠʩʫʥʦʢ 4.16. ʆʩʝʚʘʷ ʩʠʣʘ (ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5  

ʚ ʨʘʟʨʝʟʝ 2 ʥʘ ʵʪʘʧʝ 5 
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 ʈʠʩʫʥʦʢ 4.17. ʄʦʤʝʥʪ (ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5 ʚ ʨʘʟʨʝʟʝ 2  

ʥʘ ʵʪʘʧʝ 5 

 

 ʈʠʩʫʥʦʢ 4.18. ʉʜʚʠʛʘʶʱʘʷ ʩʠʣʘ (ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5  

ʚ ʨʘʟʨʝʟʝ 2 ʥʘ ʵʪʘʧʝ 5 

 

ʈʠʩʫʥʦʢ 4.19. Cʤʝʱʝʥʠʝ (ʧʨʦʩʪʦʡ ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ) ʉɸʉʊ-5 ʚ ʨʘʟʨʝʟʝ 2. 
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4.1.3. ʂʕ ʘʥʘʣʠʟ CACT-5 ï ʊʀʇ I , 

       ʨʘʟʨʝʟ3 ʥʘ ʇʂ01+84,06 ʜʦ ʇʂ02+06,78 
 

ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʜʣʷ ʨʘʟʨʝʟʘ 3 CACT-5 ʥʘ ʇʂ01+84,06, ʚ ʢʦʪʦʨʦʡ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ I ʪʠʧʘ, ʚʢʣʶʯʘʶʱʘʷ ʪʦʨʢʨʝʪʙʝʪʦʥ. 

ʈʘʟʤʝʨʳ ʰʪʦʣʴʥʠ ʉɸʉʊ-5 ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʩʣʝ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʩʢʘʣʴʥʦʡ 

ʢʨʝʧʠ ʩʦʩʪʘʚʣʷʶʪ 6,10 ʤ ʚ ʚʳʩʦʪʫ ʠ 9,10 ʤ ʚ ʰʠʨʠʥʫ, ʠ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʯʢʝ ʚʝʨʭʥʝʛʦ ʧʦʟʜʥʝʛʦ ʩʝʥʦʤʘʥʘ (ʂ2cm1), ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʯʝʨʝʜʦʚʘʥʠʷ ʠʟʚʝʩʪʥʷʢʦʚ, ʩʣʘʥʮʝʚ ʠ ʢʨʘʩʥʳʭ ʧʦʨʦʜ ʘʨʛʠʣʣʠʪʦʚ ʩ ʛʠʧʩʦʚʳʤ 

ʩʣʦʝʤ. 

ʉʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ ʪʠʧʘ I, ʚʢʣʶʯʘʶʱʘʷ ʪʦʨʢʨʝʪʙʝʪʦʥ (ʪʦʣʱʠʥʦʡ 

10ʩʤ) ʧʣʶʩ ʦʜʥʦʩʣʦʡʥʘʷ ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ (ʌ6 150x150) ʠ ʘʥʢʝʨʥʳʝ ʙʦʣʪʳ (ʌ 

32 ʤʤ@1,50x1,5) ʚ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʙʳʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʜʣʷ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʝʟʘ 3. 

ɺ ʵʪʦʤ ʂʕ-ʘʥʘʣʠʟʝ ʛʦʨʥʘʷ ʤʘʩʩʘ K2cm1 ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ ʙʳʣʘ 

ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʥʠʞʘʶʪʩʷ. 

 

ʈʠʩʫʥʦʢ 4.20. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ,  

ʦʢʨʫʞʘʶʱʝʛʦ ʫʯʘʩʪʦʢ 
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 ʂʕ ʘʥʘʣʠʟ CACT-5 ʚ ʨʘʟʨʝʟʝ 3 ʚʳʧʦʣʥʷʣʩʷ ʚ 5 ʵʪʘʧʦʚ ʧʫʪʝʤ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʢʨʝʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʪʘʙʣʠʮʝ 4.7. 

ʊʘʙʣʠʮʘ 4.7. -ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CACT-5 ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʇʂ01+84,06 

ʕʪʘʧʳ ʆʧʠʩʘʥʠʝ ʉʥʷʪʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴ

ʥʳʭ ʵʪʘʧʘʭ 

ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪ ʠ ʢʨʝʧʠ 

ʕʪʘʧ 1 ʋʩʣʦʚʠʷ ʧʦʣʝʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʠʣʳ 

ʪʷʞʝʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 

(ʚʩʢʨʳʰʥʳʝ = 133 ʤ), ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦʨʦʜʳ 27 

ʢʅ/ʤ3, ʫʩʣʦʚʠʷ ʧʣʦʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

 

- 

ʕʪʘʧ 2 ɿʝʤʣʷʥʳʝ ʨʘʙʦʪʳ 50% 

ʕʪʘʧ 3 ʋʩʪʘʥʦʚʢʘ ʦʩʥʦʚʥʦʡ ʢʨʝʧʠ: ʪʦʨʢʨʝʪʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 

10 ʩʤ ʧʣʶʩ ʦʜʥʦʩʣʦʡʥʘʷ ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ (ʌ6 

150x150) ʠ ʘʥʢʝʨʥʳʝ ʙʦʣʪʳ (ʌ 32 ʤʤ@1,50x1,5 ) 

75% 

ʕʪʘʧ 4 ɿʘʚʝʨʰʝʥʠʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʠ ʢʨʝʧʴ ʧʦʨʦʜʳ 100% 

ʕʪʘʧ 5 ɸʢʪʠʚʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 

OBE ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ 80% ʦʪ ʥʝʝ 

ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (OBE = kh = 0,18g ʠ 

80% Ĭ 0,18 = kv = 0,144g) 

 

100% 

 

ʅʘ ʨʠʩʫʥʢʝ 4.21 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ  ʨʘʟʨʝʟʝ 3 ʧʨʠ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʪʘʧʝ 5 (PGAh = 0,18g ʠ PGAv = 

0,144g). ʋʚʝʣʠʯʝʥʥʳʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʵʪʘʧʝ 5 ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 4.22. ʊʘʢʞʝ ʥʘ ʨʠʩʫʥʢʝ 4.23 ʧʦʢʘʟʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ 

ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʦʙʜʝʣʢʠ (ʜʚʫʭʩʣʦʡʥʳʡ ʪʦʨʢʨʝʪʙʝʪʦʥ ʩ ʦʜʥʠʤ ʩʣʦʝʤ 

ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʠ ʠ ʘʥʢʝʨʥʳʤʠ ʙʦʣʪʘʤʠ), ʥʘ ʨʠʩʫʥʢʝ 4.24 ʧʨʝʜʩʪʘʚʣʝʥʳ  

Sigma 1 ʠ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ. ʅʘ ʨʠʩʫʥʢʝ 4.25 ʧʦʢʘʟʘʥʳ Sigma 

3 ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʦʙʜʝʣʢʠ, ʥʘ ʨʠʩʫʥʢʝ 4.26 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ 

ʩʤʝʱʝʥʠʝ ʠ ʩʜʚʠʛ ʦʙʜʝʣʢʠ ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʵʪʘʧʝ 5, ʥʘ ʨʠʩʫʥʢʝ 4.27 ɻ ʣʝʤʝʥʪʳ 

ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʜʝʣʢʠ (ʢʨʝʧʠ) ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.28. 
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ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʘʣʴʥʳʝ ʢʨʝʧʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʟʨʝʟʘ 3, ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ (ʵʪʘʧ 3). ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʩʝʚʜʦ-ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 

OBE, ʫʩʪʦʡʯʠʚʦʩʪʴ ʉɸʉʊ-5 ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʦʩʪʠʛʥʫʪʘ, ʠ ʪʦʥʥʝʣʴ ʧʦʩʣʝ ʪʘʢʦʡ 

ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ. 

 
ʈʠʩʫʥʦʢ 4.21. ʆʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 3 (ʇʂ01+84,06) ʥʘ 5 ʵʪʘʧʝ 

 

 
ʈʠʩʫʥʦʢ 4.22. ʂʨʫʧʥʳʡ ʚʠʜ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ I  

(ʇʂ01+84,06) ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.23. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ ʩʠʣʳ ʦʙʜʝʣʢʠ (ʪʦʨʢʨʝʪʙʝʪʦʥ, 

ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ ʠ ʘʥʢʝʨʘ) CACT-5 ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʵʪʘʧʝ 5 

 
ʈʠʩʫʥʦʢ 4.24. ʆʩʝʚʘʷ ʩʠʣʘ (ʪʦʨʢʨʝʪʙʝʪʦʥ, ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ ʠ ʘʥʢʝʨʘ) CACT-5  

ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʵʪʘʧʝ 5 

 
ʈʠʩʫʥʦʢ 4.25. ʄʦʤʝʥʪ (ʪʦʨʢʨʝʪʙʝʪʦʥ, ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ ʠ ʘʥʢʝʨʘ)  CACT-5  

ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.26. ʉʨʝʟʥʦʡ ʙʦʣʪ (ʪʦʨʢʨʝʪʙʝʪʦʥ, ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ ʠ ʘʥʢʝʨʘ) CACT-5 

 ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʵʪʘʧʝ 5 

 
ʈʠʩʫʥʦʢ 4.27. ʆʩʝʚʘʷ ʩʠʣʘ ʘʥʢʝʨʘ (ʪʦʨʢʨʝʪʙʝʪʦʥ, ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ ʠ ʘʥʢʝʨʘ) CACT-5  

ʚ ʨʘʟʨʝʟʝ 3 ʥʘ ʵʪʘʧʝ 5 

 
ʈʠʩʫʥʦʢ 4.28. ʉʤʝʱʝʥʠʝ (ʪʦʨʢʨʝʪʙʝʪʦʥ, ʧʨʦʚʦʣʦʯʥʘʷ ʩʝʪʢʘ ʠ ʘʥʢʝʨʥʳʝ ʙʦʣʪʳ)            

CACT-5  ʚ ʨʘʟʨʝʟʝ 3 
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4.1.4. ʂʕ-ʘʥʘʣʠʟ ʉɸʉʊ-5 ï ʊʀʇ III, ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʇʂ02+80 ʜʦ ʇʂ03+20 
 

ʄʦʜʝʣʴ ʩʦʟʜʘʥʘ ʜʣʷ ʨʘʟʨʝʟʘ 4 CACT-5 ʥʘ ʇʂ02+80, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ 

ʩʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ III ʪʠʧʘ, ʚʢʣʶʯʘʶʱʘʷ ʦʙʳʯʥʳʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ. 

ʈʘʟʤʝʨʳ ʉɸʉʊ-5 ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʩʣʝ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʩʢʘʣʴʥʦʡ ʢʨʝʧʠ 

ʩʦʩʪʘʚʣʷʶʪ 6,10 ʤ ʚ ʚʳʩʦʪʫ ʠ 9,10 ʤ ʚ ʰʠʨʠʥʫ, ʠ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʘʯʢʝ ʣʷʪʦʙʘʥʩʢʦʡ ʩʚʠʪʳ ʯʝʨʝʜʦʚʘʥʠʷ ʤʘʨʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, 

ʤʝʨʛʝʣʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʩ ʯʘʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʛʠʧʩʘ, ʣʠʥʟʳ, ʧʝʩʯʘʥʠʢʘ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ. 

ʉʠʩʪʝʤʘ ʩʢʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʪʠʧʘ II, ʚʢʣʶʯʘʶʱʘʷ ʥʘʙʨʳʟʛ-ʙʝʪʦʥ 

(ʪʦʣʱʠʥʦʡ 5ʩʤ) ʥʘ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʘ ʪʘʢʞʝ ʦʙʳʯʥʳʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ 

C25/30 (ʪʦʣʱʠʥʦʡ 35ʩʤ) ʥʘ ʩʚʦʜʝ ʠ ʩʪʝʥʘʭ, ʙʳʣʘ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʜʣʷ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʝʟʘ 4. 

ɺ ʵʪʦʤ ʂʕ-ʘʥʘʣʠʟʝ ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ K1lt1 ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ ʙʳʣʠ 

ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʢʘʢ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʪʦʨʦʛʦ ʚ ʧʣʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʥʠʞʘʶʪʩʷ. 

 

ʈʠʩʫʥʦʢ 4.29. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ,  

ʦʢʨʫʞʘʶʱʝʛʦ ʚ ʨʘʟʨʝʟʝ 4 
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ʂʕ ʘʥʘʣʠʟ CACT-5 ʚ ʨʘʟʨʝʟʝ 4 ʙʳʣʘ ʧʨʦʚʝʜʝʥ ʚ 5 ʵʪʘʧʦʚ ʧʫʪʝʤ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʭʦʜʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʢʨʝʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʪʘʙʣʠʮʝ 4.8. 

ʊʘʙʣʠʮʘ 4.8. -ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ CACT-5 ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʇʂ02+80 

ʕʪʘʧʳ ʆʧʠʩʘʥʠʝ ʉʥʷʪʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴ- 

ʥʳʭ ʵʪʘʧʘʭ ʟʝʤʣʷʥʳʭ 

ʨʘʙʦʪ ʠ ʢʨʝʧʠ 

ʕʪʘʧ 1 ʋʩʣʦʚʠʷ ʧʦʣʝʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ 

ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ (ʚʩʢʨʳʰʥʳʝ = 93 ʤ), 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦʨʦʜʳ 27 ʢʅ/ʤ3, ʫʩʣʦʚʠʷ ʧʣʦʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ 

 

- 

ʕʪʘʧ 2 ɿʝʤʣʷʥʳʝ ʨʘʙʦʪʳ 50% 

ʕʪʘʧ 3 ʋʩʪʘʥʦʚʢʘ ʦʩʥʦʚʥʦʡ ʢʘʤʝʥʥʦʡ ʦʧʦʨʳ: ʪʦʨʢʨʝʪʙʝʪʦʥ 

ʪʦʣʱʠʥʦʡ 5 ʩʤ, ʦʙʳʯʥʳʡ ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ 

C18/22.5 

75% 

ʕʪʘʧ 4 ɿʘʚʝʨʰʝʥʠʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʠ ʢʘʤʝʥʥʘʷ ʢʨʝʧʴ 100% 

ʕʪʘʧ 5 ɸʢʪʠʚʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 

OBE ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ 80% ʦʪ ʥʝʝ 

ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (OBE = kh = 0,18g ʠ 

80% Ĭ 0,18 = kv = 0,144g) 

100% 

 

ʅʘ ʨʠʩʫʥʢʝ 4.30 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 4 

ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʪʘʧʝ 5 (PGAh = 0,18g ʠ PGAv = 

0,144g). ʋʚʝʣʠʯʝʥʥʳʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʥʘ ʵʪʘʧʝ 5 ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 

4.31. 

ʊʘʢʞʝ ʥʘ ʨʠʩʫʥʢʝ 4.32 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ ʫʩʠʣʠʷ 

ʦʙʜʝʣʢʠ (ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35ʩʤ), ʥʘ ʨʠʩʫʥʢʝ 4.33 

ʧʦʢʘʟʘʥʳ Sigma 1 ʠ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ. ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ 4.34 

ʧʦʢʘʟʘʥʳ Sigma 3 ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʦʙʜʝʣʢʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4.35 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʱʝʝ ʩʤʝʱʝʥʠʝ ʠ ʩʜʚʠʛ ʦʙʜʝʣʢʠ ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʵʪʘʧʝ 5. ʅʘ ʨʠʩʫʥʢʝ 

4.36 ʧʨʠʚʝʜʝʥʳ ʵʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʙʜʝʣʢʠ (ʢʨʝʧʠ) ʚ ʵʪʦʤ ʩʝʯʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.37. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʘʣʴʥʳʝ ʢʨʝʧʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʟʨʝʟʘ 3, ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ (ʵʪʘʧ 3). ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʩʝʚʜʦ-ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 
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ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ 2/3 

OBE, ʫʩʪʦʡʯʠʚʦʩʪʴ ʉɸʉʊ-5 ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʦʩʪʠʛʥʫʪʘ ʠ ʪʦʥʥʝʣʴ ʧʦʩʣʝ ʪʘʢʦʡ 

ʥʘʛʨʫʟʢʠ ʙʫʜʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʷ. 

 

ʈʠʩʫʥʦʢ 4.30. ʊʀʇ-II ʆʙʱʠʡ ʚʠʜ ʂʕ ʤʦʜʝʣʠ CACT-5 ʚ ʨʘʟʨʝʟʝ 4 (ʇʂ02+80)  

ʥʘ ʵʪʘʧʝ 5 
 

 

ʈʠʩʫʥʦʢ  4.31. ʊʀʇ-II ʂʨʫʧʥʳʡ ʚʠʜ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ CACT-5 

 ʚ ʨʘʟʨʝʟʝ 4 (ʇʂ02+80) ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.32. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʯʥʦʩʪʠ ʠ ʦʩʝʚʳʝ ʩʠʣʳ ʦʙʜʝʣʢʠ (ʧʨʦʩʪʦʡ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5 ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʵʪʘʧʝ 5 

 

ʈʠʩʫʥʦʢ 4.33. ʆʩʝʚʘʷ ʩʠʣʘ (ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5  

ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʵʪʘʧʝ 5 

 

ʈʠʩʫʥʦʢ 4.34. ʆʩʝʚʘʷ ʩʠʣʘ (ʧʨʦʩʪʦʡ ʙʝʪʦʥ) CACT-5 ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʵʪʘʧʝ 5 
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ʈʠʩʫʥʦʢ 4.35. ʄʦʤʝʥʪ (ʧʨʦʩʪʦʡ ʥʝʘʨʤʠʨʦʚʘʥʥʳʡ ʙʝʪʦʥ) CACT-5  

ʚ ʨʘʟʨʝʟʝ 4 ʥʘ ʵʪʘʧʝ 5 

 

ʈʠʩʫʥʦʢ 4.36. ʉʜʚʠʛʘʶʱʘʷ ʩʠʣʘ ʨʘʟʨʝʟ II  ï ʕʪʘʧ 5 ïʕʣʝʤʝʥʪʳ ʪʝʢʫʯʝʩʪʠ ʚʦʢʨʫʛ ʪʦʥʥʝʣʷ 

 

 

ʈʠʩʫʥʦʢ 4.37. Cʤʝʱʝʥʠʝ (ʙʝʪʦʥ ʪʦʣʱʠʥʦʡ 35 ʩʤ) CACT-5 ʚ ʨʘʟʨʝʟʝ 4 


