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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ʠʩʪʦʱʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʝ ʢʦʤʧʘʥʠʠ ʚʳʥʫʞʜʝʥʳ ʚʦʚʣʝʢʘʪʴ ʚ 

ʦʪʨʘʙʦʪʢʫ ʨʝʩʫʨʩʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ 

ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ ʬʘʢʪʦʨʘʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʠ ʧʦʪʝʨʴ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ, ʦʪ ʟʥʘʯʝʥʠʡ 

ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ.  

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʥʷʪ ʨʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè, ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʩʪʦʨʠʷ 

ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʲʝʢʪʠʚʥʳʡ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʜʦʙʳʚʘʝʤʳʭ ʨʫʜ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʙʳʯʘ ʙʦʛʘʪʳʭ, ʤʝʜʠʩʪʳʭ ʠ ʚʢʨʘʧʣʸʥʥʳʭ ʨʫʜ ʟʘʧʘʜʥʦʛʦ 

ʬʣʘʥʛʘ ʆʢʪʷʙʨʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 3,8%) 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʛʘʪʳʭ ʨʫʜʘʭ, ʤʠʥʠʤʘʣʴʥʦʝ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 0,98%) ʚʦ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ. ʉ ʦʪʨʘʙʦʪʢʠ ʙʦʛʘʪʳʭ ʨʫʜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʫʜʥʠʢʘ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʫʜʝ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ 1969 ʛʦʜʫ ʥʘʯʘʣʠʩʴ ʛʦʨʥʳʝ ʨʘʙʦʪʳ ʥʘ 

ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè. ʉʣʝʜʩʪʚʠʝʤ ʠʥʪʝʥʩʠʚʥʦʡ ʦʪʨʘʙʦʪʢʠ ʙʦʛʘʪʳʭ ʨʫʜ ʷʚʠʣʦʩʴ 

ʙʳʩʪʨʦʝ ʩʥʠʞʝʥʠʝ ʠʭ ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʚ 1992 ʛʦʜʫ ʚʦʚʣʝʯʝʥʠʷ 

ʚ ʦʪʨʘʙʦʪʢʫ ʤʝʜʠʩʪʳʭ ʨʫʜ, ʘ ʚ 2010 ʛʦʜʫ - ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʷʝʤʦʤ ʚʘʨʠʘʥʪʝ ʢʘʤʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʣʦʞʠʚʰʝʡʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʨʫʜʥʠʢʘ ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʪʨʘʙʦʪʢʫ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʜʦʙʳʚʘʝʤʦʡ 

ʨʫʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʨʥʘʷ ʤʘʩʩʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ, 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦ 30% ʠ ʙʦʣʝʝ ʧʨʠ ʧʨʦʝʢʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ï 10-12%. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʨʘʙʦʪʢʠ 

ʤʦʱʥʳʭ ʧʦʣʦʛʦʧʘʜʘʶʱʠʭ ʤʝʜʥʦ-ʥʠʢʝʣʝʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʩʧʦʩʦʙʦʚ 

ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʳʭ ʨʫʜ ʚʥʝʩʣʠ ʪʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ: 

ʌɻɹʋʅ ʌʀʎ ʂʅʎ ʈɸʅ, ʌɻɹʋʅ ʀʇʂʆʅ ʈɸʅ, ʆʆʆ çʀʥʩʪʠʪʫʪ ɻʠʧʨʦʥʠʢʝʣʴè, 

ʌɻɹʆʋ ɺʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʧʝʨʘʪʨʠʮʳ ɽʢʘʪʝʨʠʥʳ 

IIè, ʌɻɸʆʋ ɺʆ çʅʀʊʋ çʄʀʉʠʉè, ɸʆ çɺʅʀʄʀè ʠ ʜʨʫʛʠʝ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʢʘʤʝʨʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ɼ.ʈ. 

ʂʘʧʣʫʥʦʚʘ, ʄ.ɺ. ʈʳʣʴʥʠʢʦʚʦʡ, ʀ.ʀ. ɸʡʥʙʠʥʜʝʨʘ, ɼ.ʄ. ʂʘʟʠʢʘʝʚʘ, ɸ.ɹ. ʄʘʢʘʨʦʚʘ, 

ɸ.ɸ. ɽʨʝʤʝʥʢʦ, ɼ.ɺ. ʉʠʜʦʨʦʚʘ, ɺ.ɸ. ɽʨʝʤʝʥʢʦ, ɸ.ɻ. ʇʨʦʪʦʩʝʥʠ, ɺ.ʃ. ʊʨʫʰʢʦ, ɸ.ɺ. 

ʊʨʦʬʠʤʦʚʘ, ɸ.ɽ. ʈʫʤʷʥʮʝʚʘ, ɺ.ʇ. ʄʘʨʳʩʶʢʘ, N.R. Barton, Z.T. Bieniawski, Y. Potvin 

ʠ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʥʠʞʝʥʠʝʤ 

ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ ʧʦʜʨʘʙʦʪʘʥʥʳʭ 

ʤʦʱʥʳʭ ʧʦʣʦʛʦʟʘʣʝʛʘʶʱʠʭ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʤʝʨʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʤʦʱʥʳʭ ʟʘʣʝʞʝʡ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʩ 

ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʮʝʩʩʳ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ 

ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 
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ʎʝʣʴ 

ʆʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʠʞʝʥʠʝ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʤʦʱʥʳʭ ʟʘʣʝʞʘʭ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

ʀʜʝʷ ʨʘʙʦʪʳ 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ 

ʚ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʤʦʱʥʳʭ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʧʘʨʘʤʝʪʨʳ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʩ 

ʫʯʝʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ ʢʘʤʝʨ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠʠ ʦʩʝʡ 

ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʜʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ɺʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʦʪʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʘʭ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʫʟʣʘ; 

2. ʋʩʪʘʥʦʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʫʙʦʞʠʚʘʥʠʝ 

ʜʦʙʳʚʘʝʤʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʨʘʥʝʝ 

ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʫʯʘʩʪʢʘʭ;  

3. ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʪʝʥʦʢ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʣʝʞʝʡ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ; 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʚ ʟʘʣʝʞʘʭ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʠ ʥʝ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʫʯʘʩʪʢʘʭ; 

5. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʚʳʝʤʢʠ ʨʘʥʝʝ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʣʝʞʝʡ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʤʝʥʴʰʠʪʴ ʠʭ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʘʨʠʘʥʪʘ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè; 

6. ʆʮʝʥʢʘ ʦʙʣʘʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ 

ʨʫʜʥʠʢʘʭ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

1. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʬʦʨʤʠʨʫʝʤʦʡ ʚ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʣʝʞʘʭ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʘʜʢʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ 

ʦʪʨʘʙʦʪʢʝ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘʣʝʞʝʡ ʙʦʛʘʪʳʭ ʨʫʜ; 

2. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʦʚ ʧʦʣʦʩʪʝʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʨʠ 

ʚʳʚʘʣʘʭ ʨʫʜʳ ʠʟ ʩʪʝʥʦʢ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ, ʧʨʦʡʜʝʥʥʳʭ ʚ 

ʧʦʜʨʘʙʦʪʘʥʥʦʡ ʟʘʣʝʞʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʦʪ ʚʳʩʦʪʳ ʢʘʤʝʨ ʠ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʱʠʥ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʨʫʜʥʦʤ ʤʘʩʩʠʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʨʦʭʦʜʢʠ ʢʘʤʝʨ; 

3. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʤʘʩʩʠʚʝ ʦʪ ʚʳʥʠʤʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʟʘʣʝʞʠ 

ʙʦʛʘʪʳʭ ʨʫʜ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

2.8.8. ɻʝʦʪʝʭʥʦʣʦʛʠʷ, ʛʦʨʥʳʝ ʤʘʰʠʥʳ ʧʦ ʧʫʥʢʪʘʤ: ʧ.1. ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʥʝʜʨ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧ.7. 

ʉʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʠʩʢʣʶʯʘʶʱʠʝ ʢʨʠʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʧʘʩʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʛʦʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠ ʦʩʚʦʝʥʠʠ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʝʧʝʡ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ  

1. ɼʦʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʦʙʳʚʘʝʤʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʘʜʢʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ 

ʚʳʝʤʢʝ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘʣʝʞʝʡ ʙʦʛʘʪʳʭ ʨʫʜ.  

2. ʆʙʦʩʥʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʘ ʪʘʢʞʝ 
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ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʳʭ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ ʚ ʫʩʣʦʚʠʷʭ 

ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʥʝ ʤʝʥʝʝ, ʯʝʤ ʚ 2,0-2,5 ʨʘʟʘ.  

3.  ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʝʢʪʥʳʭ ʠ 

ʵʢʩʧʝʨʪʥʳʭ ʨʘʙʦʪʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʆʆʆ çʀʥʩʪʠʪʫʪ ɻʠʧʨʦʥʠʢʝʣʴè ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʢʪʦʤ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʦʪ 12.12.2024 ʛ. 

(ʇʨʠʣʦʞʝʥʠʝ ɻ). 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ: ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʜʦʙʳʚʘʝʤʳʭ ʨʫʜ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʘʤʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʫʰʝʥʠʷ ʨʫʜ ʚ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨʘʭ; 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ; ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʜʦʙʳʚʘʝʤʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

ʇʦʣʦʞʝʥʠʝ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʚʘʨʠʘʥʪʘ 

ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʪʚʝʨʜʝʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

(10-12%) ʜʦʙʳʚʘʝʤʦʡ ʚʢʨʘʧʣʝʥʥʦʡ ʨʫʜʳ, ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʩʪʨʦʝʥʠʝʤ ʨʫʜʥʳʭ ʪʝʣ, ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʪʦʣʴʢʦ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʧʝʨʚʠʯʥʳʭ 

ʢʘʤʝʨ, ʚ ʙʦʢʘʭ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ ʨʫʜʥʳʡ ʤʘʩʩʠʚ ʠʣʠ ʨʫʜʥʳʝ ʮʝʣʠʢʠ; 

2. ʂ ʯʠʩʣʫ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ (ʜʦ 30% ʠ ʙʦʣʝʝ) ʦʪʥʦʩʷʪʩʷ: ʦʧʝʨʝʞʘʶʱʘʷ ʚʳʝʤʢʘ 

ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘʧʘʩʦʚ ʙʦʛʘʪʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ; ʦʨʠʝʥʪʘʮʠʷ ʦʩʝʡ ʦʯʠʩʪʥʳʭ 

ʢʘʤʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʛʦʨʥʦʤ 

ʤʘʩʩʠʚʝ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘʣʝʞʝʡ ʙʦʛʘʪʳʭ ʨʫʜ; ʚʳʩʦʪʘ 

ʧʝʨʚʠʯʥʳʭ ʢʘʤʝʨ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ; ʪʝʭʥʦʣʦʛʠʷ ʟʘʢʣʘʜʢʠ ʢʘʤʝʨ, 

ʧʨʦʡʜʝʥʥʳʭ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʙʦʛʘʪʳʭ ʨʫʜ; 
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3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʚʳʝʤʢʝ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʧʘʩʦʚ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʚʳʩʦʪʘ ʢʘʤʝʨʳ 7-

25 ʤ, ʧʨʦʭʦʜʢʘ ʢʘʤʝʨ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, ʘʟʠʤʫʪʳ ʧʘʜʝʥʠʷ ʩʪʝʥʦʢ 

ʢʘʤʝʨ 0 ʠ 180 ʛʨʘʜʫʩʦʚ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʚʫʩʪʘʜʠʡʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʢʘʤʝʨʘʭ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ ʙʦʛʘʪʳʭ ʨʫʜ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʚ ʫʩʣʦʚʠʷʭ 

ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 2-2,5 ʨʘʟʘ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʤʘʩʩʠʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʥʘʨʫʰʝʥʥʦʩʪʠ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ (ʄʵʪʴʶʟʘ-

ʇʦʪʚʠʥʘ ʠ ʜʨ.), ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʘʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʪʥʳʤʠ ʦʮʝʥʢʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʩʝʤʠʥʘʨʘʭ ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ: XVIII ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʬʦʨʫʤ-ʢʦʥʢʫʨʩ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè, ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 2022 ʛ., ʂʦʥʬʝʨʝʥʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʇʆ çʪʅʘʚʠʛʘʪʦʨè, ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2023 ʛ., ʂʦʥʬʝʨʝʥʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʇʆ çʪʅʘʚʠʛʘʪʦʨè, ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 2024 ʛ., XX ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ-ʢʦʥʢʫʨʩ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʦʛʦ 

ʢʫʨʩʘ ʠ ʘʩʧʠʨʘʥʪʦʚ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè, ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2024 ʛ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ; 

ʨʘʩʯʝʪʘʭ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ, 

ʧʨʦʡʜʝʥʥʳʭ ʧʦ ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ; ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʜʦʙʳʚʘʝʤʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ; 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʟʘʱʠʱʘʝʤʳʭ ʧʦʣʦʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʰʘʭʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʝ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʇʫʙʣʠʢʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 4 

ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ (ʧʫʥʢʪʳ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ˉ 15, 20, 27, 86), ʚ ʪʦʤ ʯʠʩʣʝ ʚ 1 

ʩʪʘʪʴʝ - ʚ ʠʟʜʘʥʠʠ ʠʟ ʧʝʨʝʯʥʷ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (ʜʘʣʝʝ 

- ʧʝʨʝʯʝʥʴ ɺɸʂ), ʚ 3 ʩʪʘʪʴʷʭ - ʚ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 

ʠ ʩʠʩʪʝʤʫ ʮʠʪʠʨʦʚʘʥʠʷ Scopus. ʇʦʣʫʯʝʥʦ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ (ʧʫʥʢʪ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ˉ 40) (ʇʨʠʣʦʞʝʥʠʝ 

ɼ). 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʛʣʘʚʣʝʥʠʷ, ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ ʩ ʚʳʚʦʜʘʤʠ ʧʦ ʢʘʞʜʦʡ 

ʠʟ ʥʠʭ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 104 ʥʘʠʤʝʥʦʚʘʥʠʷ, ʩʧʠʩʢʘ 

ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 5 ʧʨʠʣʦʞʝʥʠʡ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 192 

ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 132 ʨʠʩʫʥʢʘ ʠ 33 ʪʘʙʣʠʮ.r 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʦʢʪʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʫ ɿʫʙʦʚʫ ɺʣʘʜʠʤʠʨʫ ʇʘʚʣʦʚʠʯʫ ʟʘ ʧʦʤʦʱʴ, ʦʢʘʟʘʥʥʫʶ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ 

ʜʠʩʩʝʨʪʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʘʤ ʃʘʙʦʨʘʪʦʨʠʠ ʛʝʦʪʝʭʥʠʢʠ ʆʆʆ çʀʥʩʪʠʪʫʪ 

ɻʠʧʨʦʥʠʢʝʣʴè ɸ.ɺ. ʊʨʦʬʠʤʦʚʫ ʠ ɸ.ɽ. ʈʫʤʷʥʮʝʚʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ɻʃɸɺɸ 1 ʆʉʆɹɽʅʅʆʉʊʀ ɻʆʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʀ 

ɻʆʈʅʆʊɽʍʅʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʕʂʉʇʃʋɸʊɸʎʀʀ ɺʂʈɸʇʃɽʅʅʓʍ 

ʈʋɼ ʍɸʈɸɽʃɸʍʉʂʆʁ ʀʅʊʈʋɿʀʀ ɻɸɹɹʈʆ-ɼʆʃɽʈʀʊʆɺ ʅɸ ʈʋɼʅʀʂɽ 

çʆʂʊʗɹʈʔʉʂʀʁè 

1.1 ɺʚʝʜʝʥʠʝ  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʙʦʛʘʪʩʪʚ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ 

ʧʨʦʝʢʪʳ ʧʦ ʜʦʙʳʯʝ ʨʝʩʫʨʩʦʚ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʙʳʯʘ, ʪʘʢ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʢʦʤʧʘʥʠʠ.  

ɻʦʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʜʨʫʛʠʭ 

ʦʪʨʘʩʣʝʡ [2,3,22,67]: 

1. ʃʶʙʳʝ ʜʚʘ ʜʘʞʝ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝ ʧʦʭʦʞʠ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ ʠ ʠʤʝʶʪ ʩʚʦʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʫʯʪʝʥʳ; 

2. ʄʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤʠ ʠ ʧʦʵʪʦʤʫ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʞʜʦʛʦ ʨʫʜʥʠʢʘ ʠʤʝʝʪ ʩʚʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ; 

3. ɻʦʨʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʩʴʤʘ ʢʘʧʠʪʘʣʦʝʤʢʠʤ ʠ 

ʪʨʫʜʦʝʤʢʠʤ ʦʪʨʘʩʣʷʤ; 

4. ɻʦʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʨʦʥʪʘ 

ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ. 

ʀ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʛʦʨʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʩʚʦʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʦʥʩʝʨʚʘʮʠʝʡ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʨʘʟʣʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʠʨʦʚʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʪʤʝʯʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ [2,3,22,67]: 

1. ʂʦʨʨʝʢʪʥʘʷ ʠ ʜʦʩʪʘʪʦʯʥʘʷ ʦʮʝʥʢʘ ʠ ʫʯʝʪ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʫʩʣʦʞʥʷʶʱʠʭ 

ʦʪʨʘʙʦʪʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʣʠ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʜ 

ʤʦʜʠʬʠʮʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʫʯʝʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ, 



13 
 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʪʨʘʙʦʪʢʠ; 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʛʦʨʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʦʮʝʥʢʘ ʚʩʝʩʪʦʨʦʥʥʠʭ ʨʠʩʢʦʚ ʛʦʨʥʳʭ 

ʧʨʦʝʢʪʦʚ; 

3. ɻʦʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʡ (grade control) ʠ ʦʮʝʥʢʘ 

ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʨʫʜʳ; 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʪʠʢʠ ʨʝʛʫʣʷʨʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʚʝʜʢʠ 

ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ñʫʟʢʠʭò ʤʝʩʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʚʫʤ ʢʣʶʯʝʚʳʤ ʧʨʦʙʣʝʤʘʤ 

ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʬʘʢʪʦʨʘʤ, ʫʩʣʦʞʥʷʶʱʠʤ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʛʦʨʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʤ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʘ ʪʘʢʞʝ 

ʚʦʧʨʦʩʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ. ɹʘʟʦʚʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè, ʷʚʣʷʶʱʠʡʩʷ ʯʘʩʪʴ çʆʢʪʷʙʨʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷè, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʊʘʣʥʘʭʩʢʦʤʫ ʨʫʜʥʦʤʫ ʫʟʣʫ. ʅʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʴ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʜʦʙʳʯʫ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʇɸʆ çɻʄʂ ʅʦʨʠʣʴʩʢʠʡ 

ʅʠʢʝʣʴè. ʈʫʜʥʠʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʙʳʯʫ ʪʨʝʭ ʪʠʧʦʚ ʨʫʜ: ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ 

(ʙʦʛʘʪʳʝ), ʤʝʜʠʩʪʳʭ ʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʳ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʨʫʜʥʠʢʘ 

ʜʦʩʪʠʛʘʝʪ 5 ʤʣʥ. ʪ. ʨʫʜʳ ʚ ʛʦʜ ʧʦ ʚʩʝʤ ʪʠʧʘʤ ʨʫʜ. ɺ ʦʙʱʝʤ ʦʙʲʝʤʝ ʜʦʙʳʯʠ ʜʦʣʷ 

ʙʦʛʘʪʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 23%, 

ʤʝʜʠʩʪʳʭ 62%, ʚʢʨʘʧʣʝʥʥʳʭ - 15% [4,9,20,68].  

ɼʦʙʳʯʘ ʙʦʛʘʪʦʡ ʨʫʜʳ, ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʥʘʯʘʣʘʩʴ ʩ 1969 ʛʦʜʘ, ʚ 

1992 ʥʘʯʘʣʘʩʴ ʜʦʙʳʯʘ ʤʝʜʠʩʪʳʭ ʨʫʜ ʠ ʪʦʣʴʢʦ ʚ 2010 ʛʦʜʫ ʥʘʯʘʣʘʩʴ ʦʪʨʘʙʦʪʢʘ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ [4,9,20,68]. ɺʦʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʪʠʧʦʚ ʨʫʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʧʘʩʳ ʙʦʛʘʪʳʭ ʨʫʜ ʠʩʪʦʱʘʶʪʩʷ 

ʠ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʢʨʘʝʚʳʝ ʟʘʧʘʩʳ. ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ [15]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʠ, ʠʜʝʠ ʠ ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʦ 

ʨʘʟʦʙʨʘʪʴ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ 
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ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʘ ʪʘʢʞʝ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʠʭ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

1.2 ɻʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʫʜ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʢʥʠʛʘʭ ɸ.ɼ. 

ɻʝʥʢʠʥʘ ʠ ʜʨ. (1981), ʆ.ɸ. ɼʶʞʠʢʦʚʘ ʠ ʜʨ. (1988), ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷʤ, ʠʟʣʦʞʝʥʥʳʤ 

ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ (ɼʠʩʪʣʝʨ ʠ ʂʫʥʠʣʦʚ, 1994; ʉʣʫʞʝʥʠʢʠʥ ʠ ʜʨ., 1994; 

ʉʣʫʞʝʥʠʢʠʥ, 2000; Kunilov, 1994; Stekhin, 1994; Torgashin, 1994), ʚ ʅʦʨʠʣʴʩʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʫʣʴʬʠʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

[12,31,36]: 

1. ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʚ ʧʠʢʨʠʪʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ; 

2. ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʚ ʥʠʞʥʠʭ ʪʘʢʩʠʪʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ; 

3. ɺʢʨʘʧʣʝʥʥʳʝ ʠ ʧʨʦʞʠʣʢʦʚʳʝ ʨʫʜʳ ʚ ʢʦʥʪʘʢʪʦʚʳʭ ʠ ʥʠʞʥʠʭ ʦʣʠʚʠʥʦʚʳʭ 

ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ; 

4. ʄʘʩʩʠʚʥʳʝ ʨʫʜʳ. ʆʥʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʥʦʛʦʦʙʨʘʟʥʳ ʧʦ ʩʦʩʪʘʚʫ, 

ʚʘʨʴʠʨʫʷ ʦʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʠʨʨʦʜʥʦʚʳʭ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʉu 2-3 ʚʝʩ%) ʜʦ ʙʦʛʘʪʳʭ 

ʤʝʜʴʶ (Cu = 27-32 ʚʝʩ%) ʭʘʣʴʢʦʧʠʨʠʪʦʚʳʭ ʠ ʪʘʣʥʘʭʠʪ-ʤʦʠʢʫʭʠʪʦʚʳʭ; 

5. "ʄʝʜʠʩʪʳʝ ʨʫʜʳ" - ʚʢʨʘʧʣʝʥʥʳʝ ʠ ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ, 

ʦʙʳʯʥʦ ʙʦʛʘʪʳʝ ʤʝʜʴʶ, ʦʙʨʘʟʫʶʱʠʝ ʦʨʝʦʣʳ ʚʦʢʨʫʛ ʤʘʩʩʠʚʥʳʭ ʨʫʜ ʚʦ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜʘʭ ʠ ʧʨʦʧʠʪʳʚʘʶʱʠʝ ʚʢʣʶʯʝʥʠʷ ʨʦʛʦʚʠʢʦʚ ʚ ʤʘʩʩʠʚʥʳʭ ʨʫʜʘʭ; 

6. "ɺʝʨʭʥʠʝ ʤʝʜʠʩʪʳʝ ʨʫʜʳ", ʨʘʟʚʠʪʳʝ ʚ ʟʘʧʘʜʥʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʝ 

ʍʘʨʘʝʣʘʭʩʢʦʡ ʠʥʪʨʫʟʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʤʘʪʨʘʮʫ ʚ ʟʦʥʘʭ ʙʨʝʢʯʠʡ ʚ ʢʨʦʚʣʝ ʠ ʚʜʦʣʴ 

ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʠʥʪʨʫʟʠʠ; 

7. ʈʝʜʢʠʝ ʨʘʩʩʝʷʥʥʳʝ ʩʫʣʴʬʠʜʳ ʚ ʦʣʠʚʠʥʦʚʳʭ (ʠʥʦʛʜʘ ʚ 

ʦʣʠʚʠʥʩʦʜʝʨʞʘʱʠʭ) ʛʘʙʙʨʦʜʦʣʝʨʠʪʘʭ ʚʳʰʝ ʧʠʢʨʠʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ; 

8. ʄʘʣʦʩʫʣʴʬʠʜʥʦʝ ʦʙʦʛʘʱʝʥʥʦʝ ʕʇɻ ʦʨʫʜʝʥʝʥʠʝ ʚ ʚʝʨʭʥʠʭ ʪʘʢʩʠʪʦʚʳʭ 

ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ; 

ʇʦʣʦʞʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʠʧʦʚ ʨʫʜ ʚ ʨʘʟʨʝʟʝ ʨʫʜʦʥʦʩʥʦʡ ʠʥʪʨʫʟʠʠ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.1. ʇʦʯʪʠ ʚʩʝ ʦʥʠ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ, ʠʩʢʣʶʯʘʷ 

ʤʘʣʦʩʫʣʴʬʠʜʥʳʝ ʨʫʜʳ ʠ ʫʙʦʛʫʶ ʚʢʨʘʧʣʝʥʥʦʩʪʴ ʚ ʦʣʠʚʠʥʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ 

(ʪʠʧ 7), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ [12,31,36]. 
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ɺʩʝ ʪʠʧʳ ʨʫʜ, ʢʨʦʤʝ ʤʘʣʦʩʫʣʴʬʠʜʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ, ʩʚʷʟʘʥʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʨʭʦʚʳʝ ʤʝʜʠʩʪʳʝ ʨʫʜʳ, ʢʦʪʦʨʳʝ ʩʦʧʨʷʞʝʥʳ ʩ 

ʞʠʣʘʤʠ ʥʦʨʤʘʣʴʥʳʭ ʤʘʩʩʠʚʥʳʭ ʨʫʜ (ʨʠʩʫʥʦʢ 1.1). 

 

ʈʠʩʫʥʦʢ 1.1 - ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʪʠʧʠʯʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʘʩʩʠʚʥʳʭ ʠ çʚʝʨʭʥʠʭ ʤʝʜʠʩʪʳʭè ʨʫʜ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʆʢʪʷʙʨʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè) [31] 

ɺ ʊʘʣʥʘʭʩʢʦʤ ʨʫʜʥʦʤ ʫʟʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʨʫʜ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʪʠʧʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʷʚʣʷʶʪʩʷ 

ʩʧʣʦʰʥʳʝ ʩʫʣʴʬʠʜʥʳʝ ʨʫʜʳ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʨʝʜʢʦ ʩʦʩʪʘʚʣʷʝʪ 10-20 ʤ 

(ʜʦʩʪʠʛʘʷ 50 ʤ). ʉ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʜʠʩʪʳʝ, ʚʝʨʭʥʠʝ 

ʤʝʜʠʩʪʳʝ ʠ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ.  

ɺʦ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʧʣʦʰʥʳʝ ʩʫʣʴʬʠʜʥʳʝ ʨʫʜʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚʦ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ, ʥʠʞʝ ʚʨʢʘʧʣʝʥʥʳʭ ʠ ʤʝʜʠʩʪʳʭ ʨʫʜʥʳʭ ʪʝʣ. ɹʦʛʘʪʳʝ ʨʫʜʳ ʥʝ 

ʩʚʷʟʘʥʳ ʩ ʚʢʨʘʧʣʝʥʥʳʤʠ ʨʫʜʘʤʠ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ. ʅʝʨʝʜʢʦ ʢʘʨʪʠʨʫʶʪʩʷ 

ʦʯʝʚʠʜʥʳʝ ʩʝʢʫʱʠʝ ʢʦʥʪʘʢʪʳ ʤʘʩʩʠʚʥʳʭ ʨʫʜ ʢʘʢ ʩ ʦʩʘʜʦʯʥʳʤʠ, ʪʘʢ ʠ ʩ 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ (ʨʠʩʫʥʦʢ 1.2) [12,31,36]. 
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ʈʠʩʫʥʦʢ 1.2 - ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʤʘʩʩʠʚʥʳʭ ʨʫʜ 

ʩ ʧʦʨʦʜʘʤʠ ʨʫʜʦʥʦʩʥʦʡ ʠʥʪʨʫʟʠʠ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʆʢʪʷʙʨʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʨʫʜʥʠʢ ʂʦʤʩʦʤʦʣʴʩʢʠʡ) [31] 

ɺ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʦʧʨʝʜʝʣʝʥʦ ʦʢʦʣʦ 50 ʤʠʥʝʨʘʣʦʚ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ 

(ɻʝʥʢʠʥ ʠ ʜʨ., 1981). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ: ʘʪʦʢʠʪ, 

ʨʫʩʪʝʥʙʫʨʛʠʪ, ʠʟʦʬʝʨʨʦʧʣʘʪʠʥʘ, ʪʝʪʨʘʬʝʨʨʦʧʣʘʪʠʥʘ, ʧʘʦʣʦʚʠʪ, ʩʪʘʥʥʦʧʘʣʣʘʜʠʥʠʪ, 

ʧʣʶʤʙʦʧʘʣʣʘʜʠʥʠʪ, ʩʦʙʦʣʝʚʩʢʠʪ, ʢʦʪʫʣʴʩʢʠʪ, ʤʦʥʯʝʠʪ, ʠʥʩʠʟʚʘʠʪ, ʤʘʷʢʠʪ, 

ʢʫʧʝʨʠʪ, ʙʨʵʛʛʠʪ, ʚʳʩʦʮʢʠʪ, ʩʧʝʨʨʠʣʠʪ, ʭʦʣʠʥʛʚʦʨʪʠʪ (ɼʠʩʪʣʝʨ ʠ ʜʨ., 1999). ɺ 

ʪʘʣʥʘʭʠʪ-ʤʦʠʭʫʢʠʪʦʚʳʭ ʨʫʜʘʭ ʨʫʜʥʠʢʘ ʆʢʪʷʙʨʴʩʢʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʠʜʠʦʤʦʨʬʥʳʝ 

ʢʨʠʩʪʘʣʣʳ ʩʧʝʨʨʠʣʠʪʘ ʨʘʟʤʝʨʦʤ ʜʦ 2-3 ʩʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. 

1.3 ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ 

ʊʘʣʥʘʭʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʚʢʣʶʯʘʝʪ ʆʢʪʷʙʨʴʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʢ ʟʘʧʘʜʫ ʦʪ ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʠ ʊʘʣʥʘʭʩʢʦʝ, 

ʦʭʚʘʪʳʚʘʶʱʝʝ ʟʦʥʫ ʛʨʘʙʝʥʘ ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ ʝʛʦ ʚʦʩʪʦʯʥʦʝ 

ʢʨʳʣʦ (ʨʠʩʫʥʦʢ 1.3) [11,17]. 

 

ʈʠʩʫʥʦʢ 1.3 - ʈʫʜʥʠʢʠ ʚ ʧʨʝʜʝʣʘʭ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ 
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ɻʣʘʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ - ʛʣʫʙʠʥʥʳʡ 

ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʠʡ ʨʘʟʣʦʤ ʩ ʦʧʝʨʷʶʱʠʤʠ ʩʙʨʦʩʘʤʠ ʠ ʧʨʦʩʘʜʦʯʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʆʢʪʷʙʨʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɻʦʨʥʳʡ ʩʙʨʦʩ, ɹʦʣʴʰʦʡ ɻʦʨʩʪ ʠ ʪ.ʜ.), 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʧʦʨʷʜʢʦʚ.ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʣʦʢʦʚʦʝ 

ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ ʦʛʨʘʥʠʯʝʥʳ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ ʦʪ ʩʦʥʘʧʨʘʚʣʝʥʥʳʭ ʜʦ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʚʟʙʨʦʩʦʚ ʠ ʩʙʨʦʩʦʚ [31]. 

ʕʪʠ ʙʣʦʢʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʚʳʪʷʥʫʪʳ ʯʘʱʝ ʚʩʝʛʦ ʚ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʉʫʣʴʬʠʜʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʦ ʩ ʢʨʫʧʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʠʥʪʨʫʟʠʝʡ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ. 

ʉʧʣʦʰʥʳʝ (ʙʦʛʘʪʳʝ) ʨʫʜʳ ʦʙʨʘʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʛʦʧʘʜʘʶʱʠʭ ʣʠʥʟʦ- ʠ 

ʧʣʘʩʪʦʦʙʨʘʟʥʳʭ ʟʘʣʝʞʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʤ. ʆʥʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʧʦ ʥʠʞʥʝʤʫ 

ʢʦʥʪʘʢʪʫ ʠʥʪʨʫʟʠʠ, ʨʝʞʝ ʚ ʝʝ ʧʨʠʧʦʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʠʣʠ ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜʘʭ 

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʠʥʪʨʫʟʠʠ. ʇʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ ʤʠʥʝʨʘʣʫ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʠʨʨʦʪʠʥʦʚʳʝ, ʭʘʣʴʢʦʧʠʨʠʪʦʚʳʝ (ʪʘʣʥʘʭʠʪʦʚʳʝ, ʤʦʠʭʫʢʠʪʦʚʳʝ), 

ʢʫʙʘʥʠʪʦʚʳʝ ʠ ʙʦʨʥʠʪʦʚʳʝ (ʩ ʭʘʣʴʢʦʟʠʥʦʤ) ʨʫʜʳ. ʄʝʞʜʫ ʩʦʙʦʡ ʦʥʠ ʩʚʷʟʘʥʳ 

ʧʝʨʝʭʦʜʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ʌʦʨʤʘ ʟʘʣʝʞʠ ʚ ʦʙʱʝʤ ʧʨʦʩʪʘʷ, ʦʜʥʘʢʦ ʥʘ ʨʷʜʝ ʫʯʘʩʪʢʦʚ 

ʦʥʘ ʦʩʣʦʞʥʝʥʘ ʩʙʨʦʩʘʤʠ ʠ ʚʟʙʨʦʩʘʤʠ ʨʘʟʣʠʯʥʦʡ ʘʤʧʣʠʪʫʜʳ ʠʣʠ ʧʦʩʣʦʡʥʳʤʠ 

ʨʘʩʱʝʧʣʝʥʠʷʤʠ ʚ ʧʨʠʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʠ ʥʘ ʬʣʘʥʛʘʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʪʫʧʘʤʠ 

ʚʳʩʦʪʦʡ ʜʦ 8 ʤ ʩʦ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʘʧʦʬʠʟʘʤʠ (ʨʫʜʥʠʢʠ çʊʘʡʤʳʨʩʢʠʡè ʠ 

çʆʢʪʷʙʨʴʩʢʠʡè). ʂʦʥʪʘʢʪʳ ʩʧʣʦʰʥʳʭ ʨʫʜ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʦʙʳʯʥʦ 

ʯʝʪʢʠʝ, ʨʦʚʥʳʝ, ʠʥʦʛʜʘ ʚʝʩʴʤʘ ʥʝʨʦʚʥʳʝ ʩ ʘʧʦʬʠʟʘʤʠ ʠ ʧʨʦʞʠʣʢʘʤʠ. ʇʨʦʯʥʦʩʪʴ 

ʩʚʷʟʠ ʧʦ ʢʦʥʪʘʢʪʫ ʩ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʜʦʚʦʣʴʥʦ 

ʟʥʘʯʠʪʝʣʴʥʘ. ʂʦʥʪʘʢʪ ʩ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʩʣʘʙʣʝʥ 

ʭʣʦʨʠʪʦʚʦʡ çʧʨʦʩʣʦʡʢʦʡè ʤʦʱʥʦʩʪʴʶ 3õ10 ʩʤ. çʄʝʜʠʩʪʳʝè ʨʫʜʳ - 

ʦʨʦʛʦʚʠʢʦʚʘʥʥʳʝ ʠ ʩʢʘʨʥʠʨʦʚʘʥʥʳʝ ʨʘʟʥʦʩʪʠ ʦʩʘʜʦʯʥʳʭ ʠ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ, 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ - ʦʙʨʘʟʫʶʪ ʪʝʣʘ ʩʣʦʞʥʳʭ ʦʯʝʨʪʘʥʠʡ, ʥʘʭʦʜʷʱʠʝʩʷ ʢʘʢ 

ʧʦʜ ʩʧʣʦʰʥʳʤʠ ʨʫʜʘʤʠ, ʪʘʢ ʠ ʥʘʜ ʥʠʤʠ. ʄʦʱʥʦʩʪʴ ʠʭ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 90 ʤ. ʂʦʥʪʘʢʪʳ - ʥʝʨʝʟʢʠʝ, ʥʝʨʦʚʥʳʝ, ʧʨʦʯʥʳʝ, ʣʠʰʴ ʩʦ 
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ʩʧʣʦʰʥʳʤʠ ʨʫʜʘʤʠ, ʥʝʨʝʜʢʦ ʦʥʠ ʦʩʣʘʙʣʝʥʳ ʧʨʠʩʫʪʩʪʚʠʝʤ ʭʣʦʨʠʪʘ ʠʣʠ ʥʘʣʠʯʠʝʤ 

ʟʦʥʳ ʩʨʳʚʘ ʢʦʥʪʘʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʨʦʙʣʝʥʳʤʠ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ. 

ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʣʠʚʠʥʦʚʳʭ, ʧʠʢʨʠʪʦʚʳʭ, ʪʘʢʩʠʪʦʚʳʭ 

ʠ ʪʨʦʢʪʦʣʠʪʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʳʡ ʛʦʨʠʟʦʥʪ 

ʧʣʘʩʪʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʤʦʱʥʦʩʪʴʶ ʜʦ 90 ʤ, ʢʦʪʦʨʳʡ ʚ ʧʣʘʥʝ ʧʝʨʝʢʨʳʚʘʝʪ 

ʩʧʣʦʰʥʳʝ ʨʫʜʳ. ɻʨʘʥʠʮʳ ʵʪʠʭ ʨʫʜ - ʦʙʳʯʥʦ ʥʝʨʝʟʢʠʝ, ʥʝʨʦʚʥʳʝ ʠ ʚʳʜʝʣʷʶʪʩʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʙʦʚʘʥʠʷ. ʇʨʦʯʥʦʩʪʴ ʩʚʷʟʠ ʧʦ ʥʠʤ ʨʘʟʣʠʯʥʘ, ʧʦʩʢʦʣʴʢʫ ʛʨʘʥʠʮʳ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʝʨʝʜʢʦ ʦʩʣʘʙʣʝʥʳ ʫʯʘʩʪʢʘʤʠ ʚʝʩʴʤʘ ʩʠʣʴʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ʄʝʞʜʫ ʚʢʨʘʧʣʝʥʥʳʤʠ ʨʫʜʘʤʠ ʠ ʥʠʞʝʣʝʞʘʱʠʤʠ ʩʧʣʦʰʥʳʤʠ ʨʫʜʘʤʠ ʠʥʦʛʜʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʝʟʨʫʜʥʳʡ çʧʨʦʩʣʦʡè ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʜʦ 25 ʤ. 

1.4 ʌʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʝʩʷ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʥʘ 

ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè 

ʊʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ 

ʦʪʨʘʙʦʪʢʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè, ʥʝʦʙʭʦʜʠʤʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʨʠʩʫʥʦʢ 1.4). 

  

ʈʠʩʫʥʦʢ 1.4 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʫʜʥʳʭ ʪʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè 
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ʅʘ ʨʠʩʫʥʢʝ 1.4 ʠʟʦʙʨʘʞʝʥʳ ʨʫʜʥʳʝ ʪʝʣʘ ʙʦʛʘʪʳʭ, ʚʢʨʘʧʣʝʥʥʳʭ ʠ ʤʝʜʠʩʪʳʭ 

ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè. ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʨʘʟʥʦʩʦʨʪʥʳʭ ʨʫʜ, ʩʣʦʞʥʦʩʪʴ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ, ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʥʳʤ ʜʘʚʣʝʥʠʝʤ ʧʨʠʥʷʪʘ ʧʦʣʥʘʷ ʟʘʢʣʘʜʢʘ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʚʝʨʜʝʶʱʠʤʠ ʩʤʝʩʷʤʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝʤ ʟʘʱʠʱʝʥʥʳʭ ʟʦʥ, 

ʩʦʟʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ ʨʘʟʛʨʫʞʝʥʥʳʭ ʩʢʚʘʞʠʥ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

[28,38,41,42,47].  

ʆʯʝʨʝʜʥʦʩʪʴ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʪʝʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʥʥʦʩʪʴʶ ʜʦʙʳʚʘʝʤʦʛʦ 

ʩʳʨʴʷ, ʦʪʩʶʜʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʨʘʙʦʪʢʘ 

ʙʦʛʘʪʳʭ ʨʫʜ [34,35]. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ: 

1. ʉʣʦʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʜʦʣʷ ʧʨʠʤʝʥʝʥʠʷ 49,5% (ʨʠʩʫʥʦʢ 1.5); 

2. ʂʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʜʦʣʷ ʧʨʠʤʝʥʝʥʠʷ 50,5% (ʨʠʩʫʥʢʠ 1.8-1.10); 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʩʜʚʠʞʝʥʠʷ 

ʥʘʣʝʛʘʶʱʠʭ ʧʦʨʦʜ ʢʨʦʚʣʠ ʟʘ ʩʯʝʪ ʧʦʣʥʦʡ ʟʘʢʣʘʜʢʠ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʝʩʪʠ ʦʪʨʘʙʦʪʢʫ ʚʳʰʝʣʝʞʘʱʠʭ ʨʫʜʥʳʭ ʪʝʣ - ʤʝʜʠʩʪʳʭ 

ʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ [21,25]. 

ɺ ʧʨʝʜʝʣʘʭ ʧʦʣʷ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʧʨʦʜʫʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʨʫʜʥʳʭ 

ʟʘʣʝʞʝʡ ʩʦʩʪʘʚʣʷʝʪ: ʙʦʛʘʪʳʭ ʨʫʜ 3 - 30 ʤ., ʤʝʜʠʩʪʳʭ ʨʫʜ 5 - 40 ʤ., ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

10 - 60 ʤ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʨʫʜʥʳʭ ʪʝʣ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 10 ʜʦ 15 ʛʨʘʜʫʩʦʚ. [17,68,12]. 

ɼʘʥʥʳʝ ʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʫʜ, 

ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1.  

ʊʘʙʣʠʮʘ 1.1 - ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [11,45,47] 

ʈʫʜʘ, ʧʦʨʦʜʳ ʢʨʦʚʣʠ, 

ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʩʩʠʚ 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʩʞʘʪʠʠ, ʄʇʘ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ, ʄʇʘ 

ʉʮʝʧʣʝʥʠʝ, 

ʄʇʘ 

ʉʧʣʦʰʥʳʝ ʩʫʣʴʬʠʜʥʳʝ ʨʫʜʳ 77,84 7,64 19 

ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ 124,40 13,25 32 

ʇʦʨʦʜʳ ʠʥʪʨʫʟʠʠ/ʢʨʦʚʣʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ (ʛʘʙʙʨʦ-

ʜʦʣʝʨʠʪ) 

82 10 18 

ɿʘʢʣʘʜʦʯʥʳʡ ʤʘʩʩʠʚ 3 (ʥʘ 28 ʩʫʪʢʠ) - 2 
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ʈʠʩʫʥʦʢ 1.5 ʉʣʦʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʦʪʨʘʙʦʪʢʠ ʙʦʛʘʪʳʭ ʨʫʜ, ʧʨʠ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʜʦ 4 ʤ. 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʪʝʨʠʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʟʘʢʣʘʜʢʝ 

ʙʦʛʘʪʳʭ ʨʫʜ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʫʩʘʜʢʠ, 

ʜʦʩʪʠʛʘʶʱʠʤʠ ʥʝ ʤʝʥʝʝ 7-10% ʧʦ ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʦ, ʧʦʣʥʦʪʘ ʟʘʢʣʘʜʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʥʠʞʝʥʠʝ 

ʜʝʬʦʨʤʘʮʠʡ ʢʨʦʚʣʠ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. 

ʇʨʠ ʚʳʩʦʪʝ ʢʘʤʝʨʳ 25 ʤ ʚʝʣʠʯʠʥʘ ʫʩʘʜʢʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 2,5 ʤ ʧʨʠ 

ʥʘʠʭʫʜʰʝʤ ʩʮʝʥʘʨʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʪʨʘʙʦʪʢʠ ʨʫʜʥʳʭ ʪʝʣ, ʙʦʣʝʝ 60% 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʧʦ ʧʣʦʱʘʜʠ ʧʦʜʨʘʙʦʪʘʥʦ ʩʧʣʦʰʥʳʤʠ ʩʫʣʴʬʠʜʥʳʤʠ ʨʫʜʘʤʠ 

(ʨʠʩʫʥʦʢ 1.6). 

 

 

ʈʠʩʫʥʦʢ 1.6 - ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ (01.01.2023ʛ.) ʥʘ 

ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ (ʢʨʘʩʥʳʤ 

ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʦ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ 

ʨʫʜ) 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè, ʦʪʨʘʙʦʪʢʘ ʚʢʨʘʧʣʝʥʥʳʭ 

ʨʫʜ ʚʝʜʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ. ɺʳʝʤʢʘ ʨʫʜʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʤʝʨʘʤʠ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʨʫʜʥʳʭ ʠ ʙʝʪʦʥʥʳʭ ʮʝʣʠʢʦʚ 

ʧʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʦʪʨʘʙʦʪʢʘ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʢʘʤʝʨ ʥʘ ʬʣʘʥʛʝ 

ʧʘʥʝʣʠ ʯʝʨʝʟ ʨʫʜʥʳʡ (ʙʝʪʦʥʥʳʡ ʠʣʠ ʙʫʪʦʙʝʪʦʥʥʳʡ) ʮʝʣʠʢ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʟʘʣʝʞʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʚʘʨʠʘʥʪʳ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ: 99,4 % ʢʘʤʝʨʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʟʘʢʣʘʜʢʦʡ, ʚʢʣʶʯʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: ʩ ʦʬʦʨʤʣʝʥʠʝʤ ʪʦʣʴʢʦ ʥʠʞʥʝʡ ʧʦʜʩʝʯʢʠ 

(ʚʳʩʦʪʘ ʢʘʤʝʨʳ ʦʪ 7 ʜʦ 15 ʤ, ʦʛʨʘʥʠʯʝʥʠʝ ʜʦ 15 ʤ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʚʳʩʦʪʝ ʢʘʤʝʨʳ ʙʦʣʴʰʝ 15 ʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʭʦʜʠʪʴ ʚʳʨʘʙʦʪʢʫ ʜʣʷ 

ʚʝʥʪʠʣʷʮʠʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʧʦ ʬʘʢʪʦʨʫ ʚʝʥʪʠʣʷʮʠʠ); ʩ ʦʬʦʨʤʣʝʥʠʝʤ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʧʦʜʩʝʯʝʢ (ʚʳʩʦʪʘ ʢʘʤʝʨʳ ʦʪ 15 ʜʦ 25 ʤ); ʩ ʧʦʜʵʪʘʞʥʦʡ 

(ʧʦʩʪʘʜʠʡʥʦʡ) ʦʪʨʘʙʦʪʢʦʡ ʟʘʧʘʩʦʚ ʢʘʤʝʨʳ. 

ʐʠʨʠʥʘ ʨʫʜʥʦʛʦ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʮʝʣʠʢʘ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʨʘʙʘʪʳʚʘʝʤʳʤʠ ʢʘʤʝʨʘʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʢʨʘʪʥʦʡ 

ʰʠʨʠʥʳ ʢʘʤʝʨʳ.  

ʈʝʘʣʠʟʦʚʘʥʘ ʧʘʥʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚʳʝʤʦʯʥʦʛʦ ʙʣʦʢʘ ʜʣʷ ʚʩʝʭ 

ʩʮʝʥʘʨʠʝʚ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ 

ʪʝʣʘ (ʨ.ʪ.) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1. ʇʨʦʭʦʜʢʫ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʰʪʨʝʢʦʚ ʠ 

ʦʨʪʦʚ, ʦʢʦʥʪʫʨʠʚʘʶʱʠʭ ʧʘʥʝʣʴ (ʰʠʨʠʥʘ ʧʘʥʝʣʠ 80 ʤ, ʜʣʠʥʘ ʧʘʥʝʣʠ 120 ʤ); 

2. ɺʚʠʜʫ ʩʢʣʦʥʥʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʭʨʫʧʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ, ʥʘ 

ʨʫʜʥʠʢʝ ʚʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʠʣʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʤʝʨ ʠ 

ʚʳʨʘʙʦʪʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʪʨʘʙʦʪʢʝ ʠ ʧʨʦʭʦʜʢʝ [85,96,98]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʧʦʜʛʦʪʦʚʢʠ, ʥʘʯʠʥʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ 3 ʨʘʟʨʝʟʥʳʭ ʰʪʨʝʢʦʚ ʥʘ ʚʩʝʶ ʜʣʠʥʫ ʧʘʥʝʣʠ;  

3. ʇʦʩʣʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʭʦʜʢʘ ʨʘʟʨʝʟʥʳʭ ʦʨʪʦʚ, ʩ ʮʝʣʴʶ 

ʨʘʟʜʝʣʝʥʠʷ ʦʯʠʩʪʥʦʡ ʣʝʥʪʳ ʥʘ ʦʪʨʝʟʢʠ ʧʦ 60 ʤ; 
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4. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʢʘʤʝʨʘ 

ʤʦʞʝʪ ʦʪʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʚʩʶ ʜʣʠʥʫ ʧʘʥʝʣʠ 120 ʤ ʠʣʠ ʥʘ ʧʦʣʦʚʠʥʫ ʧʘʥʝʣʠ 60 

ʤ; 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʰʘʛʠ ʦʧʠʩʳʚʘʶʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʤʦʱʥʦʩʪʴ ʨ.ʪ. ʥʝ 

ʧʨʝʚʳʰʘʝʪ 15 ʤ., ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.7. 

ɽʩʣʠ ʤʦʱʥʦʩʪʴ ʨ.ʪ. ʧʨʝʚʳʰʘʝʪ 15 ʤ ʧʦʜʛʦʪʦʚʢʘ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʭʦʜʢʘ ʚʝʨʭʥʝʛʦ ʨʘʟʨʝʟʥʦʛʦ ʰʪʨʝʢʘ, ʢʦʪʦʨʳʡ 

ʧʨʦʭʦʜʠʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʥʠʞʥʝʤʫ ʨʘʟʨʝʟʥʦʤʫ ʰʪʨʝʢʫ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.9. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ( > 25 ʤ) ʧʦʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʜʝʣʝʥʠʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʥʘ 2 ʧʦʜʵʪʘʞʘ (ʷʨʫʩʘ, ʫʩʪʫʧʘ), ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʚ ʫʩʪʦʡʯʠʚʦʤ 

ʩʦʩʪʦʷʥʠʠ ʢʘʢ ʨʫʜʥʦʛʦ ʙʦʨʪʘ ʢʘʤʝʨʳ, ʪʘʢ ʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ 

(ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.10). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʮʠʠ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʜʚʫʤʷ 

ʧʦʜʵʪʘʞʘʤʠ: 

1. ʂʦʛʜʘ ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ ʙʦʣʴʰʝ 35 ʤ, ʚ ʢʘʞʜʦʤ ʧʦʜʵʪʘʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʨʘʟʨʝʟʥʦʡ ʰʪʨʝʢ, ʪ.ʝ. ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʡʪʠ 3 ʨʘʟʨʝʟʥʳʭ ʰʪʨʝʢʘ, ʯʪʦʙʳ ʦʪʨʘʙʦʪʘʪʴ ʨ.ʪ.; 

2. ʇʨʠ ʤʦʱʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʤʝʥʴʰʝ 35 ʤ, ʥʦ ʙʦʣʴʰʝ 25, ʚʝʨʭʥʠʡ 

ʠ ʥʠʞʥʠʡ ʨʘʟʨʝʟʥʦʡ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʢʘʤʝʨʳ 1 ʧʦʜʵʪʘʞʘ. 

ɺ ʯʘʩʪʠ ʧʦʨʷʜʢʘ ʦʪʨʘʙʦʪʢʠ ʫʩʣʦʚʠʝ ʦʪʨʘʙʦʪʢʠ ʢʘʤʝʨʳ ʯʝʨʝʟ ʮʝʣʠʢ 

ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʠʤ, ʚ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʪʨʘʙʦʪʢʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ 2 ʢʘʤʝʨʳ ʚ 

ʦʜʥʦʡ ʧʘʥʝʣʠ, ʠ ʦʜʥʘ ʢʘʤʝʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʥʝʩʢʦʣʴʢʦ ʧʦʜʵʪʘʞʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʦʩʭʦʜʷʱʠʡ ʧʦʨʷʜʦʢ 

ʦʪʨʘʙʦʪʢʠ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʥʠʞʥʝʡ ʢʘʤʝʨʳ ʠ ʝʝ ʟʘʢʣʘʜʢʠ ʜʦ ʫʨʦʚʥʷ ʧʦʯʚʳ ʚʝʨʭʥʝʛʦ ʨʘʟʨʝʟʥʦʛʦ ʰʪʨʝʢʘ, 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʚʪʦʨʥʦʡ ʧʨʦʭʦʜʢʝ ʨʘʟʨʝʟʥʦʛʦ ʰʪʨʝʢʘ [16].  

ʅʘ ʨʠʩʫʥʢʝ 1.7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʧʦʨʷʜʢʘ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ 

ʧʘʥʝʣʠ [81]. 
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ɸ) 

 

ɹ) 

 

 

ʈʠʩʫʥʦʢ 1.7 - ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʧʦʨʷʜʢʘ ʦʪʨʘʙʦʪʢʠ ʢʘʤʝʨ ʚ ʦʯʠʩʪʥʦʡ 

ʧʘʥʝʣʠ ɸ) ʇʦʨʷʜʦʢ ʦʪʨʘʙʦʪʢʠ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ, ɹ) ʇʨʠ 

ʨʘʟʜʝʣʝʥʠʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʥʘ ʧʦʜʵʪʘʞʠ 

ʅʘ ʨʠʩʫʥʢʘʭ 1.8 - 1.10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʦʧʠʩʘʥʥʳʝ ʨʘʥʥʝʝ. 

ʌʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ (ʢʘʤʝʨ) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʝʢʪʥʳʭ (ʨʠʩʫʥʦʢ 1.11). ʕʪʦ ʚʳʟʚʘʥʦ ʦʙʨʫʰʝʥʠʝʤ 

ʩʪʝʥʦʢ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʧʨʦʡʜʝʥʥʳʭ ʚʦ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ, ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 

 



 
 

 
 

2
5  

 
ʈʠʩʫʥʦʢ 1.8 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʘʭ ʛʜʝ 

ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 15 ʤ 



 
 

 
 

2
6 

 

 
ʈʠʩʫʥʦʢ 1.9 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ 

ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 25 ʤ., ʥʦ ʙʦʣʴʰʝ 15 ʤ 



 
 

 
 

2
7 

 

ʈʠʩʫʥʦʢ 1.10 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʘʷ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ 

ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ ʧʨʝʚʳʰʘʝʪ 25 ʤ., ʛʜʝ ʢʘʞʜʳʡ ʧʦʜʵʪʘʞ ʨʘʚʥʷʝʪʩʷ 20 ʤ
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ʈʠʩʫʥʦʢ 1.11 - ʌʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʧʨʦʡʜʝʥʥʳʭ ʧʦ 

ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ  

ʂʦʤʧʣʝʢʩʥʳʤ ʧʨʦʝʢʪʦʤ ʦʩʚʦʝʥʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʨʫʜʥʠʢʘ 

çʆʢʪʷʙʨʴʩʢʠʡè ʧʦʢʘʟʘʪʝʣʠ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ 10-

12%, ʘ ʧʦʢʘʟʘʪʝʣʠ ʧʦʪʝʨʴ ʥʘ ʫʨʦʚʥʝ 6-8%. ʏʪʦ ʬʘʢʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʢʦʥʪʫʨʦʚ ʦʯʠʩʪʥʳʭ 

ʢʘʤʝʨ. ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʙʦʛʘʪʳʭ ʨʫʜ (ʧʨʠʤʝʥʝʥʠʝ ʢʘʤʝʨʥʳʭ ʩʠʩʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʩ ʨʘʟʤʝʨʦʤ ʢʘʤʝʨ ʙʦʣʝʝ 25 ʤ), ʤʘʩʰʪʘʙʠʨʦʚʘʥʥʳʡ ʥʘ ʚʢʨʘʧʣʝʥʥʳʝ 

ʨʫʜʳ ʧʨʠʚʝʣ ʢ ʪʦʤʫ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ 

ʨʫʜʳ, ʠʜʫʱʝʡ ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ, ʩʦʩʪʘʚʣʷʶʪ 30% ʠ ʙʦʣʝʝ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʚ: 

1. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ 

(0,98%) ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʠʞʝ ʯʝʤ ʚ ʙʦʛʘʪʳʭ ʨʫʜʘʭ (3,8%); 

2. ʉʥʠʞʝʥʠʝ ʜʦʣʠ ʜʦʙʳʯʠ ʙʦʛʘʪʳʭ ʨʫʜ; 

3. ʌʘʢʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 30%. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʳʥʫʞʜʝʥʘ 

ʫʚʝʣʠʯʠʚʘʪʴ ʜʦʣʶ ʜʦʙʳʯʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʘʯʝʩʪʚʘ 

ʜʦʙʳʚʘʝʤʦʛʦ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʢʦʪʦʨʦʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ. 

1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1 

1. ʈʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʨʫʜʥʠʢʦʚ ɻʄʂ 

çʅʦʨʥʠʢʝʣʴè, ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ (ʩ 1969 ʛʦʜʘ) ʥʘʢʦʧʣʝʥ 
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ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ ʦʪʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʙʦʛʘʪʳʭ (ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ), 

ʤʝʜʠʩʪʳʭ ʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʳ, ʙʣʠʞʘʡʰʠʭ 

10-15 ʣʝʪ, ʨʫʜʥʠʢʘ ʩʚʷʟʳʚʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʦʪʨʘʙʦʪʢʦʡ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ;  

2. ʉʧʝʮʠʬʠʢʘ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪʨʘʙʦʪʢʠ ʙʘʣʘʥʩʦʚʳʭ 

ʟʘʧʘʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʩʚʷʟʘʥʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʣʝʞʘʤʠ ʙʦʛʘʪʳʭ ʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʷ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ 15 ʤ; 

ʨʫʜʥʳʝ ʪʝʣʘ ʩ ʫʛʣʘʤʠ ʧʘʜʝʥʠʷ ʦʪ 13 ʜʦ 15 ʛʨʘʜʫʩʦʚ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʦʣʦʛʦʧʘʜʘʶʱʠʤ; ʧʨʦʜʫʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ ʩʦʩʪʘʚʣʷʝʪ: 

ʙʦʛʘʪʳʭ ʨʫʜ 3 - 30 ʤ, ʤʝʜʠʩʪʳʭ ʨʫʜ 5 - 40 ʤ, ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 10 - 60 ʤ; 

3. ʂ ʯʠʩʣʫ ʛʦʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʦʩʥʦʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʣʦʞʠʚʰʠʝʩʷ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʨʫʜʥʠʢʘ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ: 

 - ʦʢʦʣʦ 60% ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʷʭ 

ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʚ 

ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘʣʝʞʘʭ ʙʦʛʘʪʳʭ ʨʫʜ; 

- ʥʝ ʧʦʜʨʘʙʦʪʘʥʥʳʝ ʟʘʧʘʩʳ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʬʣʘʥʛʦʚʳʭ 

ʫʯʘʩʪʢʘʭ ʫ ʛʨʘʥʠʮʳ ʨʫʜʥʠʯʥʦʛʦ ʧʦʣʷ; 

4. ʇʨʠ ʦʪʨʘʙʦʪʢʝ ʨʫʜ ʚʩʝʭ ʪʠʧʦʚ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʡ ʧʨʠʥʷʪʘ ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʢʘʤʝʨʥʦ-ʮʝʣʠʢʦʚʳʤ 

ʧʦʨʷʜʢʦʤ ʚʳʝʤʢʠ ʨʫʜʥʳʭ ʪʝʣ ʠ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʪʚʝʨʜʝʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʇʨʠ ʤʦʱʥʦʩʪʠ ʨʫʜʥʳʭ ʪʝʣ ʙʦʣʝʝ 25 ʤ ʧʨʠʤʝʥʷʶʪ 

ʚʘʨʠʘʥʪ ʩ ʜʚʫʤʷ ʧʦʜʵʪʘʞʘʤʠ. ʇʨʠ ʤʦʱʥʦʩʪʠ ʨʫʜʥʳʭ ʪʝʣ ʤʝʥʝʝ 15 ʤ ʦʯʠʩʪʥʳʝ 

ʨʘʙʦʪʳ ʚ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨʘʭ ʚʝʜʫʪ ʙʝʟ ʧʨʦʭʦʜʢʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʰʪʨʝʢʘ; 

5.  ʇʨʠʥʷʪʘʷ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ ʙʦʛʘʪʳʭ ʨʫʜ ʪʝʭʥʦʣʦʛʠʷ ʟʘʢʣʘʜʢʠ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʚʝʨʜʝʶʱʠʤʠ ʩʤʝʩʷʤʠ ʥʘ ʦʩʥʦʚʝ ʦʪʚʘʣʴʥʳʭ 

ʧʦʨʦʜʥʳʭ ʭʚʦʩʪʦʚ ʊʘʣʥʘʭʩʢʦʡ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ, ʘ ʪʘʢʞʝ ʘʥʛʠʜʨʠʪʘ, 

ʛʨʘʥʰʣʘʢʘ, ʮʝʤʝʥʪʘ ʠ ʱʝʙʥʷ (ɸʐʎʑ, ɸʐʎ ʠ ʐʎʑ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʫʩʘʜʢʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ, ʜʦʩʪʠʛʘʶʱʠʤʠ 7-

10%, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʦʧʫʩʢʘʥʠʡ (ʜʦ 2-3 
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ʤ ʠ ʙʦʣʝʝ) ʧʦʜʨʘʙʦʪʘʥʥʦʛʦ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʟʘʣʝʞʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ;  

6.  ɺ ʦʙʱʝʡ ʤʘʩʩʝ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʨʫʜʳ, ʜʦʣʷ 

ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ 80-85%, ʜʦʣʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʨʫʜ, 

ʩʠʣʠʢʘʪʥʳʭ ʠ ʧʫʩʪʳʭ ʧʦʨʦʜ - 9-12%. ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʢʦʥʜʠʮʠʦʥʥʳʭ ʨʫʜ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʤʝʥʝʝ 0,98%, ʥʝ ʧʨʝʚʳʰʘʶʪ 6-8% 

ʙʘʣʘʥʩʦʚʳʭ ʟʘʧʘʩʦʚ.  

7. ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʝʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʦʙʦʛʘʪʠʪʝʣʴʥʫʶ ʬʘʙʨʠʢʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʨʘʙʦʪʢʫ ʟʘʣʝʞʝʡ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʚʝʜʫʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨʥʦ-ʮʝʣʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩ ʧʦʣʥʦʡ ʟʘʢʣʘʜʢʦʡ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʚʝʨʜʝʶʱʠʤʠ ʟʘʢʣʘʜʦʯʥʳʤʠ ʩʤʝʩʷʤʠ, ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʘʚʥʳ 25-30% ʠ ʙʦʣʝʝ.  

8. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʤʝʨ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʚʤʝʱʘʶʱʝʛʦ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʠʩʧʦʣʴʟʫʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʡʪʠʥʛʦʚʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʝ 

ʜʘʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 
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ɻʃɸɺɸ 2 ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʀʏʀʅ ɺʓʉʆʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʈɸɿʋɹʆɾʀɺɸʅʀʗ ɼʆɹʓɺɸɽʄʆʁ ɺʂʈɸʇʃɽʅʅʆʁ ʈʋɼʓ  

2.1 ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʜʘʥʥʳʭ  

ɺ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, 

ʩʪʘʣʠ ʥʘʙʣʶʜʘʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʨʫʰʝʥʠʷ ʩʪʝʥʦʢ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ [15]. 

ʅʘ ʨʠʩʫʥʢʝ 2.1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʙʨʫʰʝʥʠʷ ʟʘʧʘʜʥʦʡ ʩʪʝʥʢʠ ʥʘʨʝʟʥʦʡ 

ʚʳʨʘʙʦʪʢʠ (ʨʘʟʨʝʟʥʦʡ ʰʪʨʝʢ). 

 

ʈʠʩʫʥʦʢ 2.1 - ʆʙʨʫʰʝʥʠʝ ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʥʘʨʝʟʥʦʡ ʚʳʨʘʙʦʪʢʠ.  

ɺʠʜ ʥʘ ʩʝʚʝʨ [15] 

ɸʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻɻʀʉ), ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʮʠʬʨʦʚʠʟʘʮʠʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚ ʩʝʙʝ ʨʘʟʥʦʩʦʨʪʥʳʝ ʚʠʜʳ ʜʘʥʥʳʭ: 

ʜʘʥʥʳʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ, ʜʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʷʭ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʪ.ʜ 

[48,26,86]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʞʜʫʶ ʦʯʠʩʪʥʫʶ ʚʳʨʘʙʦʪʢʫ, 

ʧʨʦʡʜʝʥʥʫʶ ʧʦ ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè. ʇʨʠʤʝʥʝʥʠʝ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʫʞʝ ʧʨʦʡʜʝʥʥʳʭ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, 
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ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʙʦʨʢʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, 

ʚʳʩʦʪʘ ʢʘʤʝʨʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʫʜ ʥʘ ʫʯʘʩʪʢʝ ʠ 

ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ. 

 

ʈʠʩʫʥʦʢ 2.2 - ʊʠʧʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʚʝʜʝʥʠʠ 

ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè 

ɸʥʘʣʠʟʠʨʫʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʜʘʥʥʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʬʘʢʪʠʯʝʩʢʠʝ 

ʢʦʥʪʫʨʳ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʭʦʞʠʡ ʭʘʨʘʢʪʝʨ ʦʙʨʫʰʝʥʠʡ ʦʯʠʩʪʥʳʭ 

ʢʘʤʝʨ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʧʦʣʝʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ [15]. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-

ʥʘʨʝʟʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʢʦʥʪʫʨʘʤʠ ʵʪʦʡ ʞʝ ʢʘʤʝʨʳ ʚ ʢʦʥʝʯʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʚ ʇʆ Micromine.  
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ɸ) 

 

ɹ) 

 

ɺ) 

 

ɻ) 

 

  - ʧʨʦʝʢʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ  

 - ʬʘʢʪʠʯʝʩʢʠʝ ʢʦʥʪʫʨr  ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ ʚ ʢʦʥʝʯʥʦʤ ʧʦʣʦʞʝʥʠʠ 

 - ʨʘʟʤʝʨʳ ʦʪʢʣʦʥʝʥʠʡ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦʝʢʪʥʳʤʠ 

ʢʦʥʪʫʨʘʤʠ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ 

ʈʠʩʫʥʦʢ 2.3 - ɸ) ʇʨʦʝʢʪʥʳʝ ʨʘʟʤʝʨʳ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ, ɹ) ʉʦʚʤʝʱʝʥʥʳʝ 

ʬʘʢʪʠʯʝʩʢʠʝ ʠ ʧʨʦʝʢʪʥʳʝ ʢʦʥʪʫʨʳ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ, ʧʨʦʡʜʝʥʥʦʡ ʚʦ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ɺ, ɻ) ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʝʯʝʥʠʷ 

ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ 

ʆʪʢʣʦʥʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʤʝʨʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2 ʜʦ 4 ʤ, 

ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʦʜʥʦʡ ʢʘʤʝʨʳ, ʧʨʦʡʜʝʥʥʦʡ ʚ ʥʝʪʨʦʥʫʪʦʤ ʨʫʜʥʦʤ ʤʘʩʩʠʚʝ 
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ʦʞʠʜʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 8 ʜʦ 12%, 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ 

ʨʫʜʥʦʤ ʤʘʩʩʠʚʝ ʚʢʣʶʯʝʥʠʡ ʠ ʧʨʦʩʣʦʝʚ ʧʫʩʪʳʭ ʧʦʨʦʜ ʠ ʥʝ ʠʟʚʣʝʢʘʝʤʦʛʦ 

ʩʠʣʠʢʘʪʥʦʛʦ ʥʠʢʝʣʷ [5,11]. 

ʇʨʠʤʝʥʷʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʦʛʦ, ʯʪʦ ʠʤʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʙʦʨʪʘʭ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʦʯʝʨʝʜʠ. ɽʩʣʠ ʜʣʷ ʢʘʤʝʨ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʨʘʟʫʙʦʞʠʚʘʶʱʠʤ 

ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʥʝʠʟʚʣʝʢʘʝʤʳʡ (ʩʠʣʠʢʘʪʥʳʡ) ʥʠʢʝʣʴ ʠ ʧʨʦʩʣʦʠ ʧʫʩʪʳʭ 

ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʧʦʨʦʜʳ ʢʨʦʚʣʠ, ʪʦ ʜʣʷ ʢʘʤʝʨ ʚʪʦʨʦʡ ʦʯʝʨʝʜʠ ʢ ʫʞʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʜʦʙʘʚʣʷʝʪʩʷ ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. ɼʣʷ ʢʘʤʝʨ 

ʚʪʦʨʦʡ ʦʯʝʨʝʜʠ ʚʦʟʤʦʞʥʳ 2 ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʟʘʢʣʘʜʦʯʥʳʡ 

ʤʘʩʩʠʚʘ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥʳ ʦʯʠʩʪʥʦʡ 

ʢʘʤʝʨʳ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʳ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʧʘʜʘʶʪ ʚʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ. 

ʇʨʠ ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʦʤ ʩʮʝʥʘʨʠʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪ 30% ʠ 

ʙʦʣʝʝ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʩʪʘʪʴ ʢʨʠʪʠʯʝʩʢʠʤ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʩʦʜʝʨʞʘʥʠʷ ʯʝʤ ʙʦʛʘʪʳʝ ʨʫʜʳ 

(ʨʘʟʥʠʮʘ ʙʦʣʝʝ ʯʝʤ ʚ 5 ʨʘʟ) [20]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʝ 2.4 ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʦʚʦʡ ʩʣʫʯʘʡ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʧʦʧʘʜʘʥʠʝ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʥʪʫʨʳ ʦʪʨʘʙʦʪʢʠ 

ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ. ʀʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʇʆ Micromine ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ. 

ʉʣʫʯʘʡ, ʦʧʠʩʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.4 ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʠʯʥʳʤ ʩʣʫʯʘʝʤ, ʘ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʢʘʤʝʨ, ʧʨʦʡʜʝʥʥʳʭ ʧʨʠ 

ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ (ʨʠʩʫʥʦʢ 2.5). 
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ʈʠʩʫʥʦʢ 2.4 - ɸ) ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʧʨʦʡʜʝʥʥʳʭ ʚʦ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ɹ) ɺʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠʷ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʩ ʨʘʟʤʝʨʘʤʠ ʧʨʠʨʝʟʘʝʤʦʡ ʯʘʩʪʠ ʟʘʢʣʘʜʦʯʥʦʛʦ 

ʤʘʩʩʠʚʘ  

 
ʈʠʩʫʥʦʢ 2.5 - ɺʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, 

ʧʨʦʡʜʝʥʥʳʭ ʚʦ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʘʜʘʥʠʷ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʫʜʦʧʦʪʦʢ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʘ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʥʪ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠ ʦʙʦʛʘʱʝʥʠʠ ʨʫʜʳ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʧʘʜʘʥʠʝ ʜʘʞʝ 1% ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ɸ ɹ 
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ʨʫʜʦʧʦʪʦʢ ʧʦʩʪʘʚʣʷʝʤʳʡ ʥʘ ʦʙʦʛʘʱʝʥʠʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʚʳʭʦʜ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ 10% [9,16,18,57,104].  

2.2 ʈʘʙʦʯʘʷ ʛʠʧʦʪʝʟʘ 

ɻʦʚʦʨʷ ʦ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè, ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʜʦʙʳʚʘʝʤʦʡ 

ʨʫʜʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʚʝʜʝʥʠʠ 

ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʧʨʦʮʝʥʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 30% ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, 

ʘ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ (50%).  

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʨʦʝʢʪʥʳʭ ʠʣʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ, ʨʘʟʥʠʮʘ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 2,5 - 3 ʨʘʟʘ, ʯʪʦ 

ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʨʘʟʫʙʦʞʠʚʘʶʱʝʡ ʤʘʩʩʝ ʷʚʣʷʝʪʩʷ 

ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʩʩʠʚ, ʠ ʝʛʦ ʜʦʣʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʨʘʟʫʙʦʞʠʚʘʥʠʷ. 

ʈʘʙʦʯʫʶ ʛʠʧʦʪʝʟʫ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ 

ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʠʥʷʪʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʥʦʢ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʧʨʠ ʝʝ ʦʪʨʘʙʦʪʢʝ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʣʦʩʪʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʦʝʢʪʥʳʭ ʢʦʥʪʫʨʦʚ ʢʘʤʝʨʳ 

(ʚʪʦʨʠʯʥʦʝ ʦʙʨʫʰʝʥʠʝ), ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʧʘʜʘʥʠʶ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʥʪʨʫ ʦʪʨʘʙʦʪʢʠ ʢʘʤʝʨʳ ʚʪʦʨʦʡ 

ʦʯʝʨʝʜʠ. 

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʫʩʪʦʡʯʠʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʙʦʢʦʚ ʧʝʨʚʠʯʥʳʭ ʢʘʤʝʨ, ʦʪʥʦʩʷʪʩʷ: 

a. ʊʝʭʥʦʛʝʥʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʩʦʟʜʘʥʥʘʷ ʚʦ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ ʧʨʠ 

ʧʦʜʨʘʙʦʪʢʝ ʠʭ ʚ ʧʝʨʠʦʜ ʚʳʝʤʢʠ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ; 
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b. ʆʨʠʝʥʪʘʮʠʷ ʦʩʝʡ ʢʘʤʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʩʪʝʤ ʪʨʝʱʠʥ 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʦ ʥʘʯʘʣʘ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ; 

c. ɺʳʩʦʪʦʡ ʧʝʨʚʠʯʥʳʭ ʢʘʤʝʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʦʪʨʘʙʦʪʢʝ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ; 

d. ɺʝʨʪʠʢʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠʟʚʣʝʢʘʝʤʳʭ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ, 

ʢʦʪʦʨʳʤʠ ʧʦʜʨʘʙʦʪʘʥʳ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ. 

ɼʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʵʪʘʧʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʠʩʘʥʳ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2.6. 

 



 
 

 

3
8 

 

ʈʠʩʫʥʦʢ 2.6 - ɹʣʦʢ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [20] 

 

1. ʇʘʨʘʤʝʪʨ Rock Quality Designation:

2. ʇʘʨʘʤʝʪʨ Jn;

3. ʇʘʨʘʤʝʪʨ Jr;

4. ʇʘʨʘʤʝʪʨ Ja;

ʀʪʦʛ: ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʘʨʘʤʝʪʨ Qô

1.ʈʘʟʜʝʣʝʥʠʝ ʤʘʩʩʠʚʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʧʦʜʨʘʙʦʪʘʥʥʫʶ ʟʦʥʫ ʠ ʥʝ 

ʧʦʜʨʘʙʦʪʘʥʥʫʶ ʟʦʥʫ

2. ʆʮʝʥʢʘ ʨʝʡʪʠʥʛʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʦʜʨʘʙʦʪʘʥʥʦʡ ʟʦʥʝ ʠ ʥʝ 

ʧʦʜʨʘʙʦʪʘʥʥʦʡ ʟʦʥʝ

ʌʆʈʄʀʈʆɺɸʅʀɽ ɹɸɿʓ ɼɸʅʅʓʍ ɼʃʗ ʈɸʉʏɽʊɸ ʈɽʁʊʀʅɻʆʍ ʇʆʂɸɿɸʊɽʃɽʁ ʅɸʈʋʐɽʅʅʆʉʊʀ ʄɸʉʉʀɺɸ ɻʆʈʅʓʍ ʇʆʈʆɼ
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2.3 ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʉʦʛʣʘʩʥʦ ʙʣʦʢ-ʩʭʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʦʙʨʫʰʝʥʠʷ 

ʩʪʝʥʦʢ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʛʦʨʥʳʭ 

ʧʦʨʦʜ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʛʠʧʦʪʝʟʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʠʩʘʪʴ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʷʚʣʷʶʪʩʷ ʨʝʡʪʠʥʛʦʚʳʝ ʤʝʪʦʜʳ. ʉʭʝʤʳ ʨʝʡʪʠʥʛʦʚʳʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʟʦʥ ʠʣʠ ʵʣʝʤʝʥʪʦʚ 

[43,93,58,71,84]. 

ɺ ʮʝʣʦʤ ʨʘʟʜʝʣʷʶʪ 6 ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ, ʢʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʨʝʡʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʝ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ [67,93]: 

1. ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ; 

2. ʨʘʟʜʝʣʠʪʴ ʤʘʩʩʠʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʛʨʫʧʧʳ ʩʦ ʩʭʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʪ.ʝ. ʨʘʟʜʝʣʝʥʠʝ ʤʘʩʩʠʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʘʩʩʳ; 

3. ʦʙʝʩʧʝʯʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ; 

4. ʦʙʦʙʱʠʪʴ ʩʚʷʟʴ ʠ ʦʧʳʪ ʨʘʙʦʪʳ ʛʝʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʣʫʞʙ ʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʩ ʦʧʳʪʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ; 

5. ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ; 

6. ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ 

ʠʤʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ ʛʝʦʣʦʛʦʚ-ʛʝʦʤʝʭʘʥʠʢʦʚ; 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʨʝʡʪʠʥʛʦʚʳʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤʠ 

ʷʚʣʷʶʪʩʷ [93]: 

1. ʈʝʡʪʠʥʛʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ɹʝʣʷʚʩʢʦʛʦ (Rock 

Mass Rating, RMR) [58], ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʨʦʭʦʜʢʝ ʪʦʥʥʝʣʝʡ ʠ ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 
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2. ʈʝʡʪʠʥʛʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʃʦʙʰʝʨʘ (IRMR ʠ 

MRMR) [84]; 

3. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʧʨʦʯʥʦʩʪʠ (Geological Strength Index, GSI) 

ʍʫʢʘ ʠ ɹʨʘʫʥʘ [78,74,72]. 

4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɹʘʨʪʦʥʘ (Q) ʠʣʠ NGI [55,90,101]; 

5. ʄʝʪʦʜʠʢʘ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʳʭ ʧʦʨʦʜ ʚ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʧʦ ʠʭ ʩʢʣʦʥʥʦʩʪʠ ʢ ʚʳʚʘʣʦʦʙʨʘʟʦʚʘʥʠʶ ʧʦ ʅ.ʉ. ɹʫʣʳʯʝʚʫ. 

ʊʘʢʞʝ ʥʘ ʨʠʩʫʥʢʝ 2.7 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʨʝʡʪʠʥʛʦʚʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ [67,93]. 

 

ʈʠʩʫʥʦʢ 2.7 - ʍʨʦʥʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʨʝʡʪʠʥʛʦʚʳʭ ʩʠʩʪʝʤ [93] 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʜʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ. ʈʝʡʪʠʥʛʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ɹʝʥʷʚʩʢʦʛʦ (RMR) (ʨʠʩʫʥʦʢ 2.8), 

ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʨʦʜʥʦʛʦ ʤʘʩʩʠʚʘ ʧʦ ʰʢʘʣʝ ʩ 

ʜʠʘʧʘʟʦʥʦʤ ʦʪ 0 ʜʦ 100 ʙʘʣʣʦʚ ʚʢʣʶʯʘʷ 5 ʢʣʘʩʩʦʚ (ʢʘʪʝʛʦʨʠʡ), ʦʪ çɺʝʩʴʤʘ 

ʥʝʫʩʪʦʡʯʠʚʳʭè ʜʦ çɺʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʭè. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʷʪʳ ʜʣʷ ʨʘʩʯʝʪʘ ʙʘʣʣʦʚ:  

1. ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʠ; 

2. ʇʦʢʘʟʘʪʝʣʴ ʥʘʨʫʰʝʥʥʦʩʪʠ (Rock Quality Designation); 

3. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʨʝʱʠʥʘʤʠ; 

4. ʉʦʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʨʝʱʠʥʘʤʠ; 
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5. ʆʙʚʦʜʥʝʥʥʦʩʪʴ; 

6. ɹʘʟʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ RMR; 

7. ʋʯʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʱʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʨʘʙʦʪʢʠ. 

 

ʈʠʩʫʥʦʢ 2.8 - ʇʘʨʘʤʝʪʨʳ ʨʝʡʪʠʥʛʘ RMR ɹʝʥʷʚʩʢʦʛʦ [93] 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè ʧʨʠʥʷʪʘ ʤʝʪʦʜʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʦʨʚʝʞʩʢʠʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɹʘʨʪʦʥʦʤ, ʃʠʝʥʦʤ ʠ ʃʶʥʜʦʤ ʩʠʩʪʝʤʘ Q. ʕʪʦ ʦʩʥʦʚʘʥʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʥʘ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʤʝʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʤʝʨʦʚ ʦʯʠʩʪʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʥʘ 

ʜʘʥʥʳʭ ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʢʝʨʥʘ. (ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ: ʄʝʪʦʜʦʣʦʛʠʷ 

ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʨʝʡʪʠʥʛʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɹʘʨʪʦʥʘ [55,90,101], ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʯʠʩʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦ ʄʵʪʴʶʟʫ-ʇʦʪʚʠʥʫ [92].) 

ʕʪʠ ʜʚʘ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʩʩʠʚʘ. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʰʘʭʪʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʢʨʠʪʝʨʠʝʚ, ʧʦʧʦʣʥʝʥʠʝ 

ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ, ʥʦ ʥʘ ʢʘʞʜʦʤ ʦʙʲʝʢʪʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʚʝʣʠʯʠʥʝ ʨʝʡʪʠʥʛʘ Q 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2.1 [92,55,90,101]. 
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ʊʘʙʣʠʮʘ 2.1 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʩʩʠʚʘ ʧʦ Q 

ʈʝʡʪʠʥʛ ʛʦʨʥʳʭ ʧʦʨʦʜ Q ʂʘʪʝʛʦʨʠʷ ʆʧʠʩʘʥʠʝ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ 

0,001-0,01 IVʙ ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʫʩʪʦʡʯʠʚʳʡ 

0,01-0,1 IVa ʏʨʝʟʚʳʯʘʡʥʦ ʥʝʫʩʪʦʡʯʠʚʳʡ 

0,1-1 IIIʙ ʆʯʝʥʴ ʥʝʫʩʪʦʡʯʠʚʳʡ 

1-4 IIIa ʅʝʫʩʪʦʡʯʠʚʳʡ 

4-10 IIʙ ʉʨʝʜʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

10-40 IIa ʋʩʪʦʡʯʠʚʳʡ 

40-100 Iʙ ʆʯʝʥʴ ʫʩʪʦʡʯʠʚʳʡ 

100-400 Ia ʏʨʝʟʚʳʯʘʡʥʦ ʫʩʪʦʡʯʠʚʳʡ 

400-1000 I ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ 

ɺ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʦʜʟʝʤʥʳʭ ʨʫʜʥʠʢʘʭ ʨʝʡʪʠʥʛ Q ʯʘʱʝ ʚʩʝʛʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,1-40 [56,101].  

2.3.1 ʄʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ Q 

Q-ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʘʩʩʠʚʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʚʳʙʦʨʘ ʢʨʝʧʣʝʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʨʝʡʪʠʥʛʘ Q ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʩʩʠʚʘ, ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʘʩʩʠʚ ʢʘʢ 

ʥʝʫʩʪʦʡʯʠʚʳʡ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʮʝʥʢʝ 6 ʧʘʨʘʤʝʪʨʦʚ, ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

Q ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [55,90,101] (1):  

 

ὗ  
 

 
  

 
 ȟ     (1) 

ʛʜʝ: RQD - ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦʨʦʜʳ, %, 

ὐὲ - ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʩʠʩʪʝʤ ʪʨʝʱʠʥ, ʝʜ. 

ὐὶ - ʧʦʢʘʟʘʪʝʣʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ, ʝʜ., 

ὐὥ - ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʸʥʥʦʩʪʠ (ʚʳʚʝʪʨʝʣʦʩʪʠ) ʪʨʝʱʠʥ, ʝʜ., 

ὐύ - ʚʦʜʥʳʡ ʬʘʢʪʦʨ, ʝʜ., 

ὛὙὊ - ʬʘʢʪʦʨ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʝʜ. 

ʂʘʞʜʳʡ ʧʘʨʘʤʝʪʨ ʦʮʝʥʠʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʧʨʦʮʝʩʩʝ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʤʘʩʩʠʚʘ ʠ ʚ ʧʨʦʮʝʩʩʝ ʦʧʠʩʘʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ ʩ ʧʨʠʩʚʦʝʥʠʝʤ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 
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ʆʪʥʦʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʬʦʨʤʫʣʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʨʠ 

ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʢʘʭ: 

¶ ʦʪʥʦʰʝʥʠʝ ὙὗὈȾὐὲ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʦʝʥʠʝ ʤʘʩʩʠʚʘ ʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʙʣʠʞʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʘʟʤʝʨʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʦʪʜʝʣʴʥʦʩʪʠ (ʙʣʦʢʘ); 

¶ ʦʪʥʦʰʝʥʠʝ ὐὶȾὐὥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʜʚʠʛ ʚʜʦʣʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩʪʝʥʦʢ 

ʪʨʝʱʠʥ ʠ ʤʘʪʝʨʠʘʣʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ ʪʨʝʱʠʥʳ ʠ ʠʭ ʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

¶ ʦʪʥʦʰʝʥʠʝ ὐύȾὛὙὊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʠʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ.  

ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦʨʦʜʳ (RQD), % ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʜʣʠʥʳ ʮʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦʨʦʜ ʢʦʥʪʫʨʘ ʚʳʨʘʙʦʪʢʠ 

ʜʣʠʥʦʡ ʙʦʣʝʝ 10 cʤ, ʘʥʘʣʦʛʠʯʥʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʫʨʝʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʢʫʩʢʦʚ ʢʝʨʥʘ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦʡ 10 ʩʤ, ʢʘʞʜʳʡ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʪʨʝʱʠʥʘʤʠ, ʢ ʦʙʱʝʡ ʜʣʠʥʝ ʟʘʤʝʨʘ (2). 

˞̔̍̍́ ̅̌̉ ̙̜̖̎̒̐̌̏̎ ̘̔́̒̓̋̏̃ ̜̐̏̑̏̅ ̅̌̉̎̏̊ ̂̏̌̆̆  ̒  ̍̍

˛̠̂́̚ ̅̌̉̎́ ̉̎̓̆̑̃́̌́ ̈́̍̆̑́ ̍
ρππὙὗὈȟϷ(2) 

ɺ ʪʘʙʣʠʮʝ 2.2 ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʘʩʩʠʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʤʘʩʩʠʚʘ RQD. 

ʊʘʙʣʠʮʘ 2.2 - ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʟʥʘʯʝʥʠʷ 

ʆʙʦʟʥʘʯʝʥʠʝ ʆʧʠʩʘʥʠʝ ʤʘʩʩʠʚʘ RQD, % 

ɸ 
ʆʯʝʥʴ ʩʣʘʙʳʡ. ʆʯʝʥʴ ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʝ 

ʧʦʨʦʜʳ 
ʦʪ 0 ʜʦ 25 

ɺ ʉʣʘʙʳʡ. ʉʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ ʦʪ 25 ʜʦ 50 

C ʉʨʝʜʥʠʡ. ʉʨʝʜʥʝʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ ʦʪ 50 ʜʦ 75 

D ʍʦʨʦʰʠʡ. ʉʣʘʙʦʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ ʦʪ 75 ʜʦ 90 

ɽ ʆʪʣʠʯʥʳʡ. ʆʯʝʥʴ ʩʣʘʙʦʪʨʝʱʠʥʦʚʘʪʳʝ ʧʦʨʦʜʳ ʦʪ 90 ʜʦ 100 

ʇʨʠʤʝʯʘʥʠʝ: 

1) ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʤʝʨʷʣʦʩʴ ʟʥʘʯʝʥʠʝ RQD ʦʪ 0 ʜʦ 10 (ʚʢʣʶʯʘʷ 0), ʪʦ ʜʣʷ ʦʮʝʥʢʠ 

ʧʦʢʘʟʘʪʝʣʷ Q ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ RQD=10; 

2) ʠʥʪʝʨʚʘʣʳ RQD, ʨʘʚʥʳʝ 5, ʪ.ʝ. 100, 95, 90 ʠ ʪ.ʧ. ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ 

ʇʦʜ ʩʠʩʪʝʤʘʤʠ ʪʨʝʱʠʥ ʧʦʥʠʤʘʝʪʩʷ ʩʝʨʠʷ ʪʨʝʱʠʥ ʩʦ ʩʭʦʞʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʠ ʘʟʠʤʫʪʦʤ ʧʘʜʝʥʠʷ). 

ʇʘʨʘʤʝʪʨ ὐ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 2.3 ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʦʩʪʨʦʝʥʠʷ 

ʢʨʫʛʦʚʳʭ ʜʠʘʛʨʘʤʤ ʧʦ ʟʘʤʝʨʘʤ ʘʟʠʤʫʪʘ ʠ ʫʛʣʘ ʧʘʜʝʥʠʷ ʪʨʝʱʠʥ ʧʦ ʨʠʩʫʥʢʫ 2.9. 
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ʊʘʙʣʠʮʘ 2.3 - ʇʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ὐ 

ʂʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ╙▪ 
ʅʝʥʘʨʫʰʝʥʥʳʡ ʤʘʩʩʠʚ 0,5 

ʈʝʜʢʠʝ ʩʣʫʯʘʡʥʳʝ ʪʨʝʱʠʥʳ 1 

ʆʜʥʘ ʩʠʩʪʝʤʘ ʪʨʝʱʠʥ 2 

ʆʜʥʘ ʩʠʩʪʝʤʘ ʪʨʝʱʠʥ ʧʣʶʩ ʩʣʫʯʘʡʥʳʝ 3 

ɼʚʝ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ 4 

ɼʚʝ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ ʧʣʶʩ ʩʣʫʯʘʡʥʳʝ 6 

ʊʨʠ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ 9 

ʊʨʠ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ ʧʣʶʩ ʩʣʫʯʘʡʥʳʝ 12 

ʏʝʪʳʨʝ ʠ ʙʦʣʝʝ ʩʠʩʪʝʤ ʪʨʝʱʠʥ, ʩʣʫʯʘʡʥʳʝ, ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʡ ʤʘʩʩʠʚ 15 

ʉʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʡ, ʧʝʨʝʤʷʪʳʡ ʤʘʩʩʠʚ 20 

 

 

ʈʠʩʫʥʦʢ 2.9 - ʇʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ὐ [43] 

ʇʦʢʘʟʘʪʝʣʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʨʝʱʠʥ ὐ. ʇʦʢʘʟʘʪʝʣʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʨʝʱʠʥ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʶʪʩʷ ʧʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2.4 ʠ ʥʘ ʧʨʠʤʝʨʝ ʨʠʩʫʥʢʘ 

2.10. 

ʊʘʙʣʠʮʘ 2.4 - ʇʦʢʘʟʘʪʝʣʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʨʝʱʠʥ Jr 

ʇʦʢʘʟʘʪʝʣʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʨʝʱʠʥ Jr 

ʘ) ʂʦʥʪʘʢʪ çʧʦʨʦʜʘ -ʩʪʝʥʢʘè, ʧʨʠ ʩʜʚʠʛʝ ʤʝʥʝʝ 10 ʩʤ 

A ʐʝʨʦʭʦʚʘʪʳʝ ʧʨʝʨʳʚʠʩʪʳʝ 4 

B ʐʝʨʦʭʦʚʘʪʳʝ ʚʦʣʥʠʩʪʳʝ ʠʣʠ ʛʣʘʜʢʠʝ ʧʨʝʨʳʚʠʩʪʳʝ 3 

C ɻʣʘʜʢʠʝ ʚʦʣʥʠʩʪʳʝ ʠʣʠ ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ 

ʧʨʝʨʳʚʠʩʪʳʝ 

2 

D ʐʝʨʦʭʦʚʘʪʳʝ ʧʣʦʩʢʠʝ ʠʣʠ ʰʝʨʦʭʦʚʘʪʳʝ ʚʦʣʥʠʩʪʳʝ 1,5 

E ɼʨʦʙʣʝʥʘʷ ʧʨʝʨʳʚʠʩʪʘʷ 1,5 

F ɻʣʘʜʢʠʝ ʧʣʦʩʢʠʝ 1,0 

G ʉ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ ʧʣʦʩʢʠʝ 0,5 

ʙ) ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʪʘʢʪʘ çʧʦʨʦʜʘ - ʩʪʝʥʢʘè, ʪʦʣʩʪʦʝ ʟʘʧʦʣʥʝʥʠʝ ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʩʜʚʠʛ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.4 

G ɿʦʥʘ ʩʦʜʝʨʞʘʱʘʷ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʪʦʣʱʠʥʦʡ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʥʪʘʢʪʘ çʧʦʨʦʜʘ-

ʩʪʝʥʢʘè 

1,0 

H ʇʝʩʯʘʥʘʷ, ʛʨʘʚʝʣʠʩʪʘʷ ʠʣʠ ʜʨʦʙʣʝʥʘʷ ʟʦʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʣʩʪʘʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʥʪʘʢʪʘ çʧʦʨʦʜʘ - ʩʪʝʥʢʘè 

1,0 

ʇʨʠʤʝʯʘʥʠʝ: 1) ʧʨʠʙʘʚʠʪʴ 1,0 ʝʩʣʠ ʩʨʝʜʥʠʡ ʠʥʪʝʨʚʘʣ ʟʥʘʯʠʤʦʡ ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 3 ʤ; 2) ʜʣʷ ʧʣʦʩʢʠʭ ʪʨʝʱʠʥ ʩ ʧʦʣʠʨʦʚʘʥʥʳʤʠ ʙʝʨʝʛʘʤʠ, ʷʚʣʷʶʱʠʭʩʷ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ, ʝʩʣʠ ʵʪʘ ʧʘʨʘʣʣʝʣʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘʠʤʝʥʴʰʝʡ 

ʧʨʦʯʥʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ Jr =0,5 

 

 

ʈʠʩʫʥʦʢ 2.10 - ʇʦʢʘʟʘʪʝʣʴ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʨʝʱʠʥ ὐὶ [43] 

ʇʦʢʘʟʘʪʝʣʴ ʩʮʝʧʣʝʥʠʷ ʩʪʝʥʦʢ ʪʨʝʱʠʥ (ʠʟʤʝʥʝʥʥʦʩʪʠ) Ja. ʀʥʜʝʢʩ 

ʠʟʤʝʥʸʥʥʦʩʪʠ ʪʨʝʱʠʥ ʟʘʚʠʩʠʪ ʦʪ ʟʘʧʦʣʥʠʪʝʣʷ ʪʨʝʱʠʥ, ʧʨʠ ʘʥʘʣʠʟʝ 

ʟʘʧʦʣʥʠʪʝʣʷ ʚʘʞʥʳ ʜʚʘ ʬʘʢʪʦʨʘ, ʪʦʣʱʠʥʘ ʟʘʧʦʣʥʠʪʝʣʷ ʠ ʝʛʦ ʧʨʦʯʥʦʩʪʴ. 

ʈʘʟʜʝʣʝʥʠʝ ʧʦ ʠʥʜʝʢʩʫ ʟʘʧʦʣʥʠʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʨʸʤ ʢʘʪʝʛʦʨʠʷʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʢʦʥʪʘʢʪʘ ʩʪʝʥʦʢ ʧʦʨʦʜʳ ʧʨʠ ʩʜʚʠʛʝ ʚʜʦʣʴ ʪʨʝʱʠʥʳ. ɺ 

ʪʘʙʣʠʮʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʜʣʷ ʪʨʸʭ ʢʘʪʝʛʦʨʠʡ ʢʦʥʪʘʢʪʘ. 

ʊʘʙʣʠʮʘ 2.5 - ʀʥʜʝʢʩ ʠʟʤʝʥʸʥʥʦʩʪʠ ʪʨʝʱʠʥ [43] 

ʘ) ʂʦʥʪʘʢʪ çʧʦʨʦʜʘ-ʩʪʝʥʢʘè ʙʝʟ ʨʘʟʨʫʰʝʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ 

ɸ 
ʇʣʦʪʥʦ ʟʘʣʝʯʝʥʥʦʝ, ʪʚʝʨʜʦʝ ʥʝ ʦʩʣʘʙʣʷʶʱʝʝʩʷ, ʥʝʧʨʦʥʠʮʘʝʤʦʝ ʟʘʧʦʣʥʝʥʠʝ 

(ʢʘʣʴʮʠʪ, ʘʥʛʠʜʨʠʪ ʠ ʜʨ.) 
0,75 

ɺ ʅʝʠʟʤʝʥʥʳʝ ʩʪʝʥʢʠ ʪʨʝʱʠʥ, ʪʦʣʴʢʦ ʧʷʪʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ) 1 

C 
ʉʣʝʛʢʘ ʠʟʤʝʥʝʥʳ ʩʪʝʥʢʠ ʪʨʝʱʠʥ. ʅʝ ʦʩʣʘʙʣʷʶʱʠʝʩʷ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʢʨʳʪʠʷ 

(ʧ. ɸ), ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʛʣʠʥʳ ʧʝʨʝʤʷʪʘʷ ʧʦʨʦʜʘ ʠ ʪ.ʧ. 
2 

D 
ʇʣʦʪʥʳʝ ʩʝʨʧʝʥʪʠʥʦʚʳʝ ʧʦʢʨʳʪʠʷ, ʤʘʣʘʷ ʜʦʣʷ ʛʣʠʥʳ (ʠʣʠ ʤʠʥʝʨʘʣʦʚ ʧ. ɽ 

ʥʝ ʦʩʣʘʙʣʷʶʱʘʷʩʷ) 
3 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2.5 

ɽ 

ɻʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʢʨʳʪʠʷ, ʥʘʧʨʠʤʝʨ, ʢʘʦʣʠʥʠʪ ʠʣʠ ʩʣʶʜʘ. ʊʘʢʞʝ 

ʭʣʦʨʠʪ, ʪʘʣʴʢ, ʛʠʧʩ, ʛʨʘʬʠʪ ʠ ʪ.ʧ. ʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʫʭʘʶʱʝʛʦ 

ʟʘʧʦʣʥʠʪʝʣʷ. 

4 

ʙ) ʂʦʥʪʘʢʪ çʧʦʨʦʜʘ-ʩʪʝʥʢʘè, ʩʜʚʠʛ ʜʦ 10 ʩʤ (ʪʦʥʢʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ) 
 

F ʇʝʩʯʘʥʳʝ ʯʘʩʪʠʮʳ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʛʣʠʥʳ ʧʝʨʝʤʷʪʘʷ ʧʦʨʦʜʘ ʠ ʪ.ʧ. (ʧ. ɸ) 4 

G 

ʉʠʣʴʥʦ-ʨʘʟʤʷʛʯʘʶʱʠʡʩʷ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʡ ʥʝ ʦʩʣʘʙʣʷʶʱʠʡʩʷ 

ʤʠʥʝʨʘʣʴʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ (ʥʝʧʨʝʨʳʚʥʳʡ, ʪʦʣʱʠʥʦʡ <5ʤʤ) ʭʣʦʨʠʪ, 

ʩʝʨʧʝʥʪʠʥ. 

6 

ʅ 
ʈʘʟʤʷʛʯʘʶʱʠʡʩʷ ʟʘʧʦʣʥʠʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʩʦ ʩʨʝʜʥʝʡ 

ʠʣʠ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ 
8 

J 

ɿʘʧʦʣʥʠʪʝʣʴ ʠʟ ʥʘʙʫʭʘʶʱʝʡ ʛʣʠʥʳ, ʥʘʧʨʠʤʝʨ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ 

(ʥʝʧʨʝʨʳʚʥʳʡ, ʪʦʣʱʠʥʦʡ <5ʤʤ). Ja ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʯʘʩʪʠʮ ʥʘʙʫʭʘʶʱʝʡ ʛʣʠʥʳ 

8-12 

ʚ) ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʪʘʢʪʘ çʧʦʨʦʜʘ-ʩʪʝʥʢʘè, ʝʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʩʜʚʠʛ 

(ʪʦʣʩʪʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ) 

K 
ɿʦʥʳ ʠʣʠ ʧʨʦʩʣʦʡʢʘ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ, ʠʣʠ ʜʨʦʙʣʝʥʥʦʡ ʧʦʨʦʜʳ. ʉʠʣʴʥʦ 

ʧʝʨʝʫʧʣʦʪʥʸʥʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ. 
6 

L 
ɿʦʥʳ ʠʣʠ ʧʨʦʩʣʦʡʢʘ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ, ʠʣʠ ʜʨʦʙʣʝʥʥʦʡ ʧʦʨʦʜʳ. ʉʨʝʜʥʝ ʠ 

ʩʣʘʙʦ ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ. 
8 

M 

ɿʦʥʳ ʠʣʠ ʧʨʦʩʣʦʡʢʘ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ, ʠʣʠ ʜʨʦʙʣʝʥʥʦʡ ʧʦʨʦʜʳ. 

ʅʘʙʫʭʘʶʱʠʝ ʛʣʠʥʳ. Ja ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʯʘʩʪʠʮ 

ʥʘʙʫʭʘʶʱʝʡ ʛʣʠʥʳ 

8-12 

N 
ʊʦʣʩʪʳʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʟʦʥʳ ʠʣʠ ʧʨʦʩʣʦʡʢʠ ʛʣʠʥʳ. ʉʠʣʴʥʦ 

ʧʝʨʝʫʧʣʦʪʥʸʥʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ. 
10 

O 
ʊʦʣʩʪʳʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʟʦʥʳ ʠʣʠ ʧʨʦʩʣʦʡʢʠ ʛʣʠʥʳ. ʉʨʝʜʥʝ ʠ ʩʣʘʙʦ 

ʧʝʨʝʫʧʣʦʪʥʝʥʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ. 
13 

P 
ʊʦʣʩʪʳʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʟʦʥʳ ʠʣʠ ʧʨʦʩʣʦʡʢʠ ʛʣʠʥʳ. ʈʘʟʙʫʭʘʶʱʘʷ ʛʣʠʥʘ. 

Ja ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʯʘʩʪʠʮ ʨʘʟʙʫʭʘʶʱʝʡ ʛʣʠʥʳ. 

13-

20 

ʅʘ ʨʠʩʫʥʢʝ 2.11 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʪʝʨʘ Ja. 

 

ʈʠʩʫʥʦʢ 2.11 - ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʮʝʧʣʝʥʠʷ ʩʪʝʥʦʢ ʪʨʝʱʠʥ ὐ 

[43] 
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ʆʙʚʦʜʥʸʥʥʦʩʪʴ ʧʦʨʦʜ ὐ. ɺʦʜʘ ʚ ʪʨʝʱʠʥʘʭ ὐύ ʤʦʞʝʪ ʨʘʟʤʷʛʯʘʪʴ ʠʣʠ 

ʚʳʤʳʚʘʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ, ʯʪʦ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ 

ʬʨʠʢʮʠʦʥʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʱʠʥ. ɼʘʚʣʝʥʠʝ ʚʦʜʳ ʤʦʞʝʪ 

ʩʥʠʞʘʪʴ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʝʥʢʘʭ ʪʨʝʱʠʥ, ʯʪʦ ʙʫʜʝʪ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʣʦʢʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʇʦʢʘʟʘʪʝʣʴ ʦʙʚʦʜʥʸʥʥʦʩʪʠ 

ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2.6. 

ʊʘʙʣʠʮʘ 2.6 - ʇʦʢʘʟʘʪʝʣʴ ʦʙʚʦʜʥʸʥʥʦʩʪʠ ʧʦʨʦʜ 

 
ʇʨʠʙʣ. ɼʘʚʣʝʥʠʝ 

ʚʦʜʳ (ʢʛʩ/ʩʤ2) 
Jw 

ɸ 

ʉʫʭʘʷ ʚʳʨʘʙʦʪʢʘ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʦʜʦʧʨʠʪʦʢ (ʚʣʘʞʥʳʝ ʪʨʝʱʠʥʳ), ʪ.ʝ. 

ʤʝʩʪʥʳʡ ʧʨʠʪʦʢ <5 ʣ/ʤʠʥ 

<1 1,0 

ɺ 

ʉʨʝʜʥʠʡ ʚʦʜʦʧʨʠʪʦʢ ʠʣʠ ʜʘʚʣʝʥʠʝ, 

ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʚʳʤʳʚʘʥʠʝ ʟʘʧʦʣʥʠʪʝʣʷ 

ʪʨʝʱʠʥ 

1-2,5 0,66 

C 

ɹʦʣʴʰʦʡ ʚʦʜʦʧʨʠʪʦʢ ʠʣʠ ʚʳʩʦʢʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʢʨʝʧʢʦʡ ʧʦʨʦʜʝ ʩ ʪʨʝʱʠʥʘʤʠ 

ʙʝʟ ʟʘʧʦʣʥʝʥʠʷ 

2,5-10 0,5 

D 
ɹʦʣʴʰʦʡ ʚʦʜʦʧʨʠʪʦʢ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʳʤʳʚʘʥʠʝ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ 
2,5-10 0,33 

ɽ 

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʚʦʜʦʧʨʠʪʦʢ ʠʣʠ 

ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʧʨʠ ʚʟʨʳʚʘʭ, 

ʦʩʣʘʙʝʚʘʶʱʠʝ ʟʥʘʯʝʥʠʷ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ɺʳʤʳʚʘʥʠʝ ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ, 

ʠʥʦʛʜʘ ʦʙʨʫʰʝʥʠʝ ʧʦʨʦʜ. 

>10 0,2-0,1 

F 

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʚʦʜʦʧʨʠʪʦʢ ʠʣʠ 

ʜʘʚʣʝʥʠʝ ʚʦʜʳ, ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʙʝʟ 

ʟʘʤʝʪʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ. ɺʳʤʳʚʘʥʠʝ 

ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ, ʠʥʦʛʜʘ ʦʙʨʫʰʝʥʠʝ 

ʧʦʨʦʜ. 

>10 0,1-0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʧʦʢʘʟʘʪʝʣʠ ʩ C ʧʦ F ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʙʳʝ ʦʮʝʥʢʠ. ʋʚʝʣʠʯʠʪʴ Jw 

ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʜʦʩʙʦʨʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʫʥʢʪʳ. 

ɽʩʣʠ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ὐύ =1 ʠʣʠ =0,66 ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʦʤ: 

¶ ʜʣʷ ʦʜʠʥʦʯʥʳʭ ʢʘʧʝʣʴ ʚʦʜʳ, ʢʘʧʘʶʱʠʭ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʫʯʘʩʪʢʝ ὐύ 

=1; 

¶ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʩʪʨʫʡ ʚʦʜʳ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚ ʥʝʙʦʣʴʰʦʡ 

ʦʙʣʘʩʪʠ ʠʣʠ ʯʘʩʪʦʡ ʢʘʧʸʞ ʥʘ ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ ὐύ =0,66; 

¶ ʝʩʣʠ ʩʪʨʫʷ ʚʦʜʳ ʚʳʭʦʜʠʪ ʠʟ ʙʫʨʦʚʦʡ ʩʢʚʘʞʠʥʳ (ʰʧʫʨʘ), ʪʦ ὐύ =0,66. 



48 
 

 

ʇʘʨʘʤʝʪʨ ʬʘʢʪʦʨ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ SRF ʦʧʠʩʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʧʨʦʯʥʦʩʪʴʶ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʚʦʢʨʫʛ ʧʦʜʟʝʤʥʦʡ ʛʦʨʥʦʡ 

ʚʳʨʘʙʦʪʢʠ. ɺʣʠʷʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʦʙʳʯʥʦ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʚʠʜʝ 

ʚʳʢʨʘʰʠʚʘʥʠʷ, ʦʪʩʣʘʠʚʘʥʠʷ, ʜʝʬʦʨʤʘʮʠʠ, ʚʳʜʘʚʣʠʚʘʥʠʷ, ʚʳʧʫʯʠʚʘʥʠʷ ʠ 

ʚʳʚʘʣʦʚ ʙʣʦʢʦʚ.  

SRF ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʦʜʥʦʦʩʥʦʝ 

ʩʞʘʪʠʝ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʛʣʘʚʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʚʦʢʨʫʛ 

ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 2.12). 

 

ʈʠʩʫʥʦʢ 2.12 - ʅʦʤʦʛʨʘʤʤʘ ʬʘʢʪʦʨʘ SRF [43] 

2.3.2 ʆʮʝʥʢʘ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ Q 

ɼʣʷ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 

1. ʉʙʦʨ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʝʡ 

ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ; 

2. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʡʪʠʥʛʦʚʳʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ Q; 
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3. ʉʦʟʜʘʥʠʝ ʙʣʦʯʥʦʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʢʘʢ 

ʦʩʥʦʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ; 

ʇʝʨʚʳʡ ʧʫʥʢʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʟ 

ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʥʝʝ, ʠʩʪʦʯʥʠʢʘʤʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʫʨʝʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʩʣʝʜʫʶʱʠʤ ʧʦ ʢʘʯʝʩʪʚʫ 

ʩʣʝʜʫʶʪ ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ [95,19,23,49,30]. ʇʨʠʥʷʪʦ 

ʨʘʟʜʝʣʷʪʴ ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʧʠʩʘʥʠʝ ʛʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ ʧʦʩʣʝ ʚʝʜʝʥʠʷ 

ʧʨʦʭʦʜʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʵʪʦʤʫ ʧʦʜ ʦʧʠʩʘʥʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʪʘʢʞʝ ʤʦʛʫʪ 

ʧʦʧʘʩʪʴ ʪʝʭʥʦʛʝʥʥʳʝ ʪʨʝʱʠʥʳ ʦʪ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʱʘʷ ʚ 

ʩʝʙʷ ʜʘʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ, ʜʘʥʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʣʠʪʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʠʥʪʨʫʟʠʚʥʦʛʦ ʪʝʣʘ, ʢʘʢ ʦʩʥʦʚʘ 

ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʨʫʰʝʥʥʦʩʪʠ [20,26,15,86,45]. 

ʉʪʨʫʢʪʫʨʫ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2.13. 

 

ʈʠʩʫʥʦʢ 2.13 - ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ  

ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ ʩʝʨʠʠ ɻʊ ʠ ɿɺʊ, ʧʨʦʙʫʨʝʥʥʳʝ ʠʟ ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 

ȩɋɔɘɋɛɓɎɝɋɗɐɎɋ ɊɆɓɓɡɋ
ȪɆɓɓɡɋ ɚɎɍɎɐɔ-ɒɋɛɆɓɎɝɋɗɐɎɛ 

ɗɈɔɏɗɘɈ ɕɔɖɔɊ
ȱɎɘɔɑɔɉɔ-ɗɘɖəɐɘəɖɓɆɥ ɒɔɊɋɑɢ

1. ȪɆɓɓɡɋ ɐɔɒɕɑɋɐɗɓɔɉɔ 

ɎɗɗɑɋɊɔɈɆɓɎɥ ɚɎɍɎɐɔ-

ɒɋɛɆɓɎɝɋɗɐɎɛ ɗɈɔɏɗɘɈ ɉɔɖɓɡɛ 

ɕɔɖɔɊ

1. ȩɋɔɘɋɛɓɎɝɋɗɐɎɋ ɊɆɓɓɡɋ 

ɔɕɎɗɆɓɎɥ ɔɖɎɋɓɘɎɖɔɈɆɓɓɔɉɔ 

ɇəɖɋɓɎɥ;

2. ȪɆɓɓɡɋ ɐɆɖɘɎɖɔɈɆɓɎɥ ɉɔɖɓɡɛ 

ɈɡɖɆɇɔɘɔɐ;

1. ȰɆɖɐɆɗɓɆɥ ɒɔɊɋɑɢ 

ȻɆɋɖɆɑɆɛɗɐɔɏ ɎɓɘɖəɍɎɎ Ɉ 

ɕɖɋɊɋɑɆɛ ɖəɊɓɎɐɆ ȴɐɘɥɇɖɢɗɐɎɏ
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ʧʨʝʜʝʣʘʭ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè. ʅʘ ʨʠʩʫʥʢʝ 2.14 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ. 

 

 - ʢʦʥʪʫʨʳ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ ʆʢʪʷʙʨʴʩʢʠʡ  

ʈʠʩʫʥʦʢ 2.14 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʥʘ 

ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʚʢʣʶʯʝʥʘ 61 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ, ʦʙʱʝʡ ʜʣʠʥʥʦʡ 3 303 ʧ.ʤ. 

ɼʘʣʝʝ, ʧʦʩʣʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʦ 

ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ ʩ ʧʦʣʦʞʝʥʠʝʤ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʪʦʣʴʢʦ 6 ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʪʝʢʫʱʝʡ ʦʪʨʘʙʦʪʢʠ, ʯʪʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʩʨʝʜʥʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʦʝ ʧʨʝʚʳʰʘʝʪ 150 

ʤʝʪʨʦʚ, ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʩʯʝʪʦʚ.  
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ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʜʘʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʦ ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ, ʚʳʧʦʣʥʝʥʦ ʢʘʨʪʠʨʦʚʘʥʠʝ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʝʪʦʜʠʢʝ [43]. ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʪʦʯʝʢ ʢʘʨʪʠʨʦʚʘʥʠʷ (ʚʩʝʛʦ ʦʧʠʩʘʥʦ 46 ʪʦʯʝʢ ʜʣʷ ʢʘʞʜʦʛʦ ʙʦʨʪʘ ʥʘʨʝʟʥʦʡ 

ʚʳʨʘʙʦʪʢʠ) ʚ ʢʦʥʪʫʨʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.15, ʠʟ ʥʠʭ 

10 ʦʧʠʩʘʥʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪʨʘʙʦʪʢʠ ʫʯʘʩʪʢʘ ʈʆ-ɺʈ-1. 

 

 - ʢʦʥʪʫʨʳ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ ʆʢʪʷʙʨʴʩʢʠʡ  

ʈʠʩʫʥʦʢ 2.15 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè  

ɼʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʪʘʢʞʝ, ʢʘʢ ʠ ʜʘʥʥʳʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʙʫʨʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʩʪʨʫʢʪʫʨ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʦʨʥʦʛʦ ʢʦʤʧʘʩʘ, ʘ ʤʘʩʰʪʘʙʥʘʷ ʣʠʥʝʡʢʘ ʩʦʚʤʝʩʪʥʦ ʩ ʛʨʝʙʥʝʤ, 
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ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ RQD, Jn, Jr ʠ Ja ʜʣʷ 

ʩʠʩʪʝʤʳ Q (ʨʠʩʫʥʦʢ 2.16). 

  

  

ʈʠʩʫʥʦʢ 2.16 - ʇʨʠʤʝʨʳ ʪʦʯʝʢ ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʘʨʝʟʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ 

ʛʦʨʠʟʦʥʪʝ ʧʦʜʩʝʯʢʠ -750, 8 ʧʘʥʝʣʴ, ʫʯʘʩʪʦʢ ʈʆ-ɺʈ1 [15] 

ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʙʘʟʘ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ: 

1. 61 ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ; 

2. 46 ʪʦʯʝʢ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʩʪʨʫʢʪʫʨ. 

ʆʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʝ ʙʫʨʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʜʘʥʥʳʝ ʧʦʩʣʝ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ [43]: 

1. ʅʘʟʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʣʦʩʴ ʦʧʠʩʘʥʠʝ; 

2. ʀʥʪʝʨʚʘʣ ʦʧʠʩʘʥʠʷ ʆʪ ʠ ɼʦ; 

3. ɼʣʠʥʘ ʠʥʪʝʨʚʘʣʘ; 

4. ʇʨʦʮʝʥʪ ʚʳʭʦʜʘ ʮʝʣʴʥʦʛʦ ʢʝʨʥʘ; 

5. ʉʦʢʨʘʱʝʥʥʘʷ ʣʠʪʦʣʦʛʠʷ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ; 

6. ʉʪʝʧʝʥʴ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜ; 
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7. ʂʘʪʝʛʦʨʠʷ ʧʨʦʯʥʦʩʪʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, ʦʧʝʨʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʦʮʝʥʢʠ [93]; 

8. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʠʢʨʦʜʝʬʝʢʪʦʚ; 

9. ʇʨʦʯʥʦʩʪʴ ʤʠʢʨʦʜʝʬʝʢʪʦʚ; 

10. ʊʠʧ ʥʘʨʫʰʝʥʠʷ (ʦʪʢʨʳʪʘʷ, ʟʘʣʝʯʝʥʥʘʷ ʪʨʝʱʠʥʘ ʠʣʠ ʟʦʥʘ ʜʨʦʙʣʝʥʠʷ); 

11. ʋʛʣʳ Ŭ ʠ ɓ (ʦʨʠʝʥʪʘʮʠʷ ʪʨʝʱʠʥ); 

12. ʅʘʜʝʞʥʦʩʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ; 

13. ʈʘʩʢʨʳʪʠʝ ʪʨʝʱʠʥ, ʤʤ.; 

14. ʃʠʪʦʣʦʛʠʷ ʟʘʧʦʣʥʠʪʝʣʷ; 

15. ʇʨʦʯʥʦʩʪʴ ʟʘʧʦʣʥʠʪʝʣʷ, ʦʧʝʨʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʮʝʥʢʠ [93]; 

16. ʄʠʢʨʦʰʝʨʝʭʦʚʘʪʦʩʪʴ; 

17. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʪʨʝʱʠʥ; 

18. ʊʦʣʱʠʥʘ ʜʠʩʢʘ, ʤʤ. (ʧʨʠ ʜʠʩʢʦʚʘʥʠʠ ʢʝʨʥʘ). 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪʳ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʦʧʠʩʘʥʠʷ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ RQD ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ çʎʝʣʴʥʦʛʦ ʚʳʭʦʜʘ 

ʢʝʨʥʘè, ʛʜʝ ʢʘʞʜʳʡ ʢʫʩʦʢ ʢʝʨʥʘ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ 10 ʩʤ ʩ ʜʣʠʥʥʦʡ ʮʝʣʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʦʧʨʦʙʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʚʢʣʶʯʘʶʱʠʝ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʦʧʠʩʘʪʝʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.7, ʘ ʪʘʢʞʝ ʦʪʨʘʞʝʥʳ ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩʫʥʦʢ 2.17). 

ʊʘʙʣʠʮʘ 2.7 - ʉʚʦʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ RQD ʧʦ ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ  

 Rock Quality Designation, % (RQD) 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ  

ʂʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ 

ʉʨ. 

ʟʥʘʯʝʥʠʝ 

ʉʪ. 

ʦʪʢʣʦʥʝʥʠʝ  
ʄʠʥ. 

 ʂʦʵʬ. ʚʘʨ., 

% 
50% ʄʘʢʩ. 

GD 15 65,93 22,73 34,00 7,00 72,00 96,00 

GD-O 11 53,64 23,68 44,00 18,00 51,00 85,00 
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ʈʠʩʫʥʦʢ 2.17 - ɻʨʘʬʠʢ çBox Plotè ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ RQD ʧʦ 

ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʛʨʘʬʠʢʘ Boxplot ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.18. ɻʜʝ 

Q1, 2, 3 - ʵʪʦ 25, 50 ʠ 75 ʧʨʦʮʝʥʪʠʣʴ, Outliers - ʚʳʙʨʦʩʳ, ʟʥʘʯʝʥʠʝ ʩʯʠʪʘʝʪʩʷ 

ʚʳʙʨʦʩʦʤ ʝʩʣʠ ʟʘ ʧʨʝʜʝʣʘʤʠ Minimum (Non-outlier) ʠʣʠ Maximum (Non-

outlier), ʜʘʥʥʳʝ ʤʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʘʢ Q1 - 1.5*(Q3-Q1). 

 

ʈʠʩʫʥʦʢ 2.18 - ʇʨʠʤʝʨ ʛʨʘʬʠʢʘ Boxplot (ʷʱʠʢ ʩ ʫʩʘʤʠ) 

ʇʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʝ RQD ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.7. 
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ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʦ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ, ʦ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʩʪʝʧʝʥʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. [55-58] 

ʈʘʩʯʸʪ ʧʘʨʘʤʝʪʨʘ Jn ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʝʰʝʥʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʟʘʜʘʯ [66,24,51,52,53]:  

1. ʇʦʩʪʨʦʝʥʠʝ ʩʪʝʨʝʦʛʨʘʤʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦ ʜʘʥʥʳʤ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ; 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤ ʪʨʝʱʠʥ; 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Jn ʧʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʨʘʟʜʝʣʝ. 

ɼʣʷ ʦʨʠʝʥʪʘʮʠʠ ʩʪʨʫʢʪʫʨ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʳ Ŭ ʠ ɓ, ʛʜʝ [61]: 

1. ʋʛʣʦʤ Ŭ (ANGLE_A) ʷʚʣʷʝʪʩʷ ʫʛʦʣ ʧʘʜʝʥʠʷ ʪʨʝʱʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʣʠʥʥʦʡ ʦʩʠ ʢʝʨʥʘ. ɼʠʘʧʘʟʦʥ ʫʛʣʦʚ 0Á-90Á (ʨʠʩʫʥʦʢ 2.19). 

2. ʋʛʣʦʤ ɓ (ANGLE_B) ʷʚʣʷʝʪʩʷ ʫʛʦʣ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʣʠʥʠʝʡ 

ʦʨʠʝʥʪʘʮʠʠ ʢʝʨʥʘ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʣʣʠʧʩʘ ʪʨʝʱʠʥʳ, ʧʨʦʞʠʣʢʘ (ʟʘʤʝʨʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟʤʝʨʝʥʠʷ ʧʦ ʯʘʩʦʚʦʡ ʣʠʙʦ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ) (ʨʠʩʫʥʦʢ 2.19). 

 
ʈʠʩʫʥʦʢ 2.19 - ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʧʘʜʝʥʠʷ (Ŭ) ʠ ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ 

ʪʨʝʱʠʥʳ (ɓ) ʧʦ ʜʘʥʥʳʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʙʫʨʝʥʠʷ [43] 

ʇʦʩʪʨʦʝʥʠʷ ʩʪʝʨʝʦʛʨʘʤʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 

ʦʪʢʨʳʪʳʝ ʪʨʝʱʠʥʳ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ.  
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ʉʪʝʨʝʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʦʪʦʙʨʘʞʝʥʠʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ [66]. ɺʥʝʰʥʷʷ ʰʢʘʣʘ, ʛʜʝ ʦʪʦʙʨʘʞʝʥʳ ʟʥʘʯʝʥʠʷ ʦʪ 

0 ʜʦ 360 ʛʨʘʜʫʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʟʠʤʫʪʫ ʧʘʜʝʥʠʷ ʪʨʝʱʠʥʳ, ʘ ʢʨʫʛʠ, 

ʨʘʩʭʦʜʷʱʠʝʩʷ ʦʪ ʮʝʥʪʨʘ ʩʪʝʨʝʦʛʨʘʤʤʳ ʢ ʚʥʝʰʥʝʤʫ ʢʨʫʛʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʛʣʫ 

ʧʘʜʝʥʠʷ ʪʨʝʱʠʥʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʨʘʟʫ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʨʝʱʠʥ ʠ ʦʪʥʦʩʠʪʴ ʪʨʝʱʠʥ ʢ ʩʠʩʪʝʤʘʤ (ʨʠʩʫʥʦʢ 2.20). 

 
ʈʠʩʫʥʦʢ 2.20 - ʉʪʝʨʝʦʛʨʘʤʤʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ  

ʇʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʦ ʪʨʝʱʠʥʘʭ ʥʘ ʩʪʝʨʝʦʛʨʘʤʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʪʨʝʱʠʥ, ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 2-ʤʷ ʩʧʦʩʦʙʘʤʠ: 

1. ʈʫʯʥʦʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤ ʪʨʝʱʠʥ ʧʦ ʩʪʝʨʝʦʛʨʘʤʤʝ ʧʦ 

ʜʘʥʥʳʤ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʝʱʠʥ [42]; 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ 

ʪʨʝʱʠʥ ʧʦ 2-ʤ ʧʨʠʟʥʘʢʘʤ ʫʛʣʘ ʧʘʜʝʥʠʷ ʠ ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ ʪʨʝʱʠʥʳ 

[54,94,10,89,70,87,75]. 

1 ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠ ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ 

ʧʦʩʪʨʦʝʥʠʝ ʩʪʝʨʝʦʛʨʘʤʤ ʜʣʷ ʢʘʞʜʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ ʦʪʜʝʣʴʥʦ 
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ʚʨʫʯʥʫʶ, ʘ ʜʣʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʜʦ 5 ʨʘʟʥʳʭ ʣʠʪ. ʨʘʟʥʦʩʪʝʡ. 

2 ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʩʪʝʧʝʥʴ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠ 

ʦʧʠʨʘʪʴʩʷ ʥʘ ʤʝʪʦʜʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʢʘʢ 

ʥʘʜʝʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ 

[54,94,10,89,70,87,75]. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʘʟʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʚ ʝʛʦ 

ʦʩʥʦʚʝ ʣʝʞʠʪ ʨʘʩʯʝʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ ʠʣʠ ʛʨʫʧʧʘʤʠ 

ʪʦʯʝʢ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʭʦʞʝʩʪʠ ʤʝʞʜʫ ʪʨʝʱʠʥʘʤʠ (ʨʘʩʩʪʦʷʥʠʷ) ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪ ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ.  

ɽʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ ʠʟʤʝʨʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʚ 

ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ 

ʤʝʪʦʜʦʤ ʜʣʷ ʟʘʜʘʯ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʌʦʨʤʫʣʘ ʝʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ p=(p1,p2,é,pn) ʠ q=(q1,q2,é,qn) ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ (3): 

Ὠὴȟή ὴ ή ὴ ή Ễ ὴ ή   (3) 

ʛʜʝ p, q ï ʨʘʩʩʪʦʷʥʠʝ, ʤ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 2 ʦʩʥʦʚʥʳʭ 

ʧʦʜʭʦʜʘ: 

1. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ - ʵʪʦ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚ ʦʪʜʝʣʴʥʦʤ ʢʣʘʩʪʝʨʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʦʙʲʝʜʠʥʷʝʪ ʢʣʘʩʪʝʨʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʭ ʙʣʠʟʦʩʪʠ. ʀʪʦʛ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʜʝʥʜʨʦʛʨʘʤʤʳ, ʛʜʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʪʨʝʟʢʠ ʦʪʦʙʨʘʞʘʶʪ ʤʦʤʝʥʪʳ ʦʙʲʝʜʠʥʝʥʠʷ 

ʢʣʘʩʪʝʨʦʚ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ, ʩʢʦʣʴʢʦ ʢʣʘʩʪʝʨʦʚ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʨʦʚʥʷʭ [54,94,10,89]. 

2. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʤʝʪʦʜʦʤ k-ʩʨʝʜʥʠʭ (k-means): ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʪʝʨʦʚ ʪʘʢʞʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ k-ʩʨʝʜʥʠʭ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʨʝʜʝʣʷʝʪ ʦʙʲʝʢʪʳ ʧʦ ʢʣʘʩʪʝʨʘʤ ʥʘ ʦʩʥʦʚʝ ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ 

ʩʫʤʤʳ ʦʪʢʣʦʥʝʥʠʡ (inertia). ʕʪʦʪ ʤʝʪʦʜ ʠʪʝʨʘʪʠʚʥʦ ʧʝʨʝʩʯʠʪʳʚʘʝʪ ʮʝʥʪʨʳ 
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ʢʣʘʩʪʝʨʦʚ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʙʲʝʢʪʳ ʥʝ ʙʫʜʫʪ ʦʧʪʠʤʘʣʴʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ 

[70,87,75]. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ.  

ʄʝʪʦʜ ʣʦʢʪʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʜʝʥʜʨʦʛʨʘʤʤʳ 

ʠ ʜʦʧʦʣʥʷʝʪ ʝʝ. ʇʝʨʚʳʡ ʰʘʛ - ʵʪʦ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʩʫʤʤʳ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʦʚ. ʀʥʜʠʢʘʪʦʨʦʤ 

ʚʳʩʪʫʧʘʝʪ ʧʝʨʝʛʠʙ ʥʘ ʛʨʘʬʠʢʝ ʣʦʢʪʷ, ʦʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤʫ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʣʦʢʪʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʫʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʘʩʪʝʨʦʚ, ʤʠʥʠʤʠʟʠʨʫʷ ʚʥʫʪʨʠʛʨʫʧʧʦʚʫʶ ʜʠʩʧʝʨʩʠʶ.  

ʅʘ ʨʠʩʫʥʢʝ 2.21 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ çʃʦʢʪʷè, ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥʳ ʩʝʨʠʠ ɻʊ. 

 
ʈʠʩʫʥʦʢ 2.21 - ɻʨʘʬʠʢ çʃʦʢʪʷè ʧʦ ʜʘʥʥʳʤ ʫʛʣʘ ʧʘʜʝʥʠʷ ʠ ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ 

ʜʣʷ ʩʢʚʘʞʠʥʳ ɻʊ-8 

ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʥʜʨʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʪʘʢʞʝ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ. ɻʨʘʬʠʯʝʩʢʠ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʦʙʲʝʜʠʥʝʥʠʷ ʢʣʘʩʪʝʨʦʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʜʝʣʝʥʠʠ ʥʘ ʦʧʪʠʤʘʣʴʥʳʝ ʢʣʘʩʪʝʨʳ.  

ʅʘ ʨʠʩʫʥʢʝ 2.22 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʜʣʷ ʦʜʥʦʡ ʠʟ 

ʩʢʚʘʞʠʥ. ʅʘ ʫʨʦʚʥʝ ʯʝʪʳʨʝʭ ʢʣʘʩʪʝʨʦʚ ʟʘʤʝʪʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʟʙʠʪʴ 

ʪʨʝʱʠʥʳ ʥʘ 4 ʛʨʫʧʧʳ. 

 
ʈʠʩʫʥʦʢ 2.22 - ɼʝʥʜʨʦʛʨʘʤʤʘ ʧʦ ʜʘʥʥʳʤ ʫʛʣʘ ʧʘʜʝʥʠʷ ʠ ʘʟʠʤʫʪʘ ʧʘʜʝʥʠʷ ʜʣʷ 

ʩʢʚʘʞʠʥʳ ɻʊ-8 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʣʫʞʠʪ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʘʷ ʩʫʤʤʘ ʦʪʢʣʦʥʝʥʠʡ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʨʷʝʪ, ʥʘʩʢʦʣʴʢʦ 

ʦʙʲʝʢʪʳ ʚ ʢʣʘʩʪʝʨʝ ʙʣʠʟʢʠ ʢ ʝʛʦ ʮʝʥʪʨʦʠʜʫ. ʏʝʤ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʝ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʩʫʤʤʳ ʦʪʢʣʦʥʝʥʠʡ, ʪʝʤ ʙʦʣʝʝ ʦʜʥʦʨʦʜʝʥ ʢʣʘʩʪʝʨ. 

ɺʥʫʪʨʠʛʨʫʧʧʦʚʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4): 

ὐ  В В ÍÉÎ ὼ  ὧ    (4) 

ʛʜʝ J ð ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ (ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʪʦʯʝʢ ʜʦ 

ʮʝʥʪʨʦʠʜʦʚ ʠʭ ʢʣʘʩʪʝʨʦʚ), 

k - ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ (ʟʘʜʘʸʪʩʷ ʟʘʨʘʥʝʝ), ʰʪ, 

n - ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʜʘʥʥʳʭ ʚ ʚʳʙʦʨʢʝ, ʰʪ., 

xi(j) - i-ʷ ʪʦʯʢʘ ʜʘʥʥʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʢʣʘʩʪʝʨʫ j,  
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cj - ʮʝʥʪʨʦʠʜ (ʮʝʥʪʨ) ʢʣʘʩʪʝʨʘ j. 

ʀʪʦʛʦʚʳʝ ʢʣʘʩʪʝʨʳ ʦʙʣʘʜʘʶʪ ʤʠʥʠʤʘʣʴʥʦʡ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʩʫʤʤʦʡ 

ʦʪʢʣʦʥʝʥʠʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʭʦʞʝʩʪʴ ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʪʝʨʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ 

ʫʩʪʦʡʯʠʚʳʤʠ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʪʝʨʝʦʛʨʘʤʤʝ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʛʜʝ ʢʘʞʜʳʡ ʢʣʘʩʪʝʨ ʦʪʤʝʯʝʥ ʦʪʜʝʣʴʥʳʤ ʮʚʝʪʦʤ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʦʮʝʥʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʝʱʠʥ ʧʦ ʢʣʘʩʪʝʨʘʤ ʠ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ. ʅʘ ʨʠʩʫʥʢʝ 2.23 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʝʨʝʦʛʨʘʤʤʘ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʩʪʨʦʝʥʥʘʷ ʜʣʷ ʩʢʚʘʞʠʥʳ ɻʊ-8. 

 
ʈʠʩʫʥʦʢ 2.23 - ʉʪʝʨʝʦʛʨʘʤʤʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦ ʩʢʚʘʞʠʥʝ ɻʊ-8 ʜʣʷ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ɼʣʷ ʩʢʚʘʞʠʥʳ ɻʊ-8 ʦʪʤʝʯʝʥʦ 3 ʢʣʘʩʪʝʨʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3 ʩʠʩʪʝʤʘʤ 

ʪʨʝʱʠʥ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʶ Jn = 9. 

ɺ ʧʨʠʣʦʞʝʥʠʠ ɹ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʝʨʝʦʛʨʘʤʤʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʩ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʩʢʚʘʞʠʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʝ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè. 
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ɺ ʪʘʙʣʠʮʝ 2.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Jn ʜʣʷ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʧʦ ʜʘʥʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʚ ʪʘʙʣʠʮʝ 2.9 ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Jn ʧʦ 

ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

ʊʘʙʣʠʮʘ 2.8 - ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ Jn ʧʦ ʜʘʥʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ (ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ) 

  ʇʘʨʘʤʝʪʨ Jn 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʂʦʣʠʯʝʩʪʚ

ʦ ʜʘʥʥʳʭ 

ʉʨ. 

ʟʥʘʯʝʥʠʝ 

ʉʪ. 

ʦʪʢʣʦʥʝʥʠʝ 

ʂʦʵʬ. 

ʚʘʨ. 
ʄʠʥ 50% ʄʘʢʩ 

GD 1505 9,53 2,00 21% 9 9 20 

GD-O 804 9,11 0,81 9% 9 9 20 

GD-P 108 9,25 1,53 17% 9 9 20 

ʊʘʙʣʠʮʘ 2.9 - ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ Jn ʧʦ ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ (ʩʪʝʨʝʦʛʨʘʤʤʥʳʡ ʘʥʘʣʠʟ) 

  ʇʘʨʘʤʝʪʨ Jn 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʉʨ. ʟʥʘʯʝʥʠʝ ʄʠʥ. 50% ʄʘʢʩ. 

GD 9 9 9 9 

GD-O 9,23 4 9 15 

GD-P 8 4 9 9 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Jn, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʜʘʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʩʦʜʝʨʞʘʪ 3 ʩʠʩʪʝʤʳ ʪʨʝʱʠʥ ʠ ʩʣʫʯʘʡʥʳʝ 

ʪʨʝʱʠʥʳ (ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ), 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʨʘʤʝʪʨʫ Jn = 9. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʧʦ ʜʘʥʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ, 

ʥʘʙʣʶʜʘʶʪʩʷ ʠʥʪʝʨʚʘʣʳ, ʦʧʠʩʘʥʥʳʝ ʢʘʢ ʟʦʥʳ ʜʨʦʙʣʝʥʠʷ, ʛʜʝ Jn = 20. 

ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʦʙʦʩʥʦʚʘʥ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ RQD ʠ Jn, ʩʣʝʜʫʶʱʠʡ - 

ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʘ Jr ʧʦ ʜʘʥʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ. ʇʘʨʘʤʝʪʨ Jr 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʩʪʝʥʢʘʤʠ ʪʨʝʱʠʥ, ʠʭ 

ʬʦʨʤʳ ʥʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʨʦʚʥʝ (ʨʠʩʫʥʦʢ 2.24). 

 

 

 

ɸ) ɹ) 
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ʈʠʩʫʥʦʢ 2.24 - ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ Jr [43] 

ʄʠʢʨʦʰʝʨʦʭʦʚʘʪʦʩʪʴ - ʵʪʦ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʝʱʠʥ. ɺʠʜʳ ʤʠʢʨʦʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.10. 

ʊʘʙʣʠʮʘ 2.10 - ɺʠʜʳ ʤʠʢʨʦʰʝʨʦʭʦʚʘʪʦʩʪʝʡ  

ʄʠʢʨʦʰʝʨʦʭʦʚʘʪʦʩʪʴ 

ʂʦʜ ʆʧʠʩʘʥʠʝ 

p ʇʣʦʩʢʘʷ ʦʪʧʦʣʠʨʦʚʘʥʥʘʷ 

sp ɻʣʘʜʢʘʷ ʧʣʦʩʢʘʷ 

rp ʇʣʦʩʢʘʷ ʰʝʨʦʭʦʚʘʪʘʷ 

slu ɺʦʣʥʠʩʪʘʷ ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ 

su ɻʣʘʜʢʘʷ ʚʦʣʥʠʩʪʘʷ 

ru ɺʦʣʥʠʩʪʘʷ ʰʝʨʦʭʦʚʘʪʘʷ 

sis ʉʪʫʧʝʥʯʘʪʘʷ ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ 

ss ɻʣʘʜʢʘʷ ʩʪʫʧʝʥʯʘʪʘʷ 

rs ʉʪʫʧʝʥʯʘʪʘʷ ʰʝʨʦʭʦʚʘʪʘʷ / ʙʝʩʧʦʨʷʜʦʯʥʘʷ 

-1 ʅʝ ʦʧʠʩʘʥʦ 

-2 ʅʝ ʪʨʝʙʫʝʪʩʷ 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Jr ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.25, ʪʘʙʣʠʮʝ 

2.11. 
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ʈʠʩʫʥʦʢ 2.25 - ɻʨʘʬʠʢ çBox Plotè ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Jr ʧʦ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʩʪʷʤ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ 

ʊʘʙʣʠʮʘ 2.11 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Jr ʧʦ ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè 

  ʇʘʨʘʤʝʪʨ Jr 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʂʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ 

ʉʨ. 

ʟʥʘʯʝʥʠʝ 

ʉʪ. 

ʦʪʢʣʦʥʝʥʠʝ 
ʄʠʥ. 50% ʄʘʢʩ. 

GD 15 1,60 0,34 1,00 1,50 2,00 

GD-O 11 1,64 0,23 1,50 1,50 2,00 

ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ Ja ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.11, ʘ ʪʘʢʞʝ 

ʭʦʨʦʰʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ Ja ʪʘʙʣʠʮʘ 2.5. ʆʜʥʠʤ 

ʠʟ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʦʩʪʴ ʟʘʧʦʣʥʠʪʝʣʷ. ʏʝʤ ʤʦʱʥʦʩʪʴ ʚʳʰʝ, ʪʝʤ ʚʳʰʝ ʩʘʤʦ ʟʥʘʯʝʥʠʝ Ja 

(ʨʠʩʫʥʦʢ 2.26, ʪʘʙʣʠʮʘ 2.12). 
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ʈʠʩʫʥʦʢ 2.26 - ɻʨʘʬʠʢ çBox Plotè ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Ja ʧʦ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʩʪʷʤ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʘ 

ʊʘʙʣʠʮʘ 2.12 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Jr ʧʦ ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

 ʇʘʨʘʤʝʪʨ Ja 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʂʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ 

ʉʨ. 

ʟʥʘʯʝʥʠʝ 

ʉʪ. 

ʦʪʢʣʦʥʝ

ʥʠʝ 

ʂʦʵʬ. 

ʚʘʨ. 
ʄʠʥ. 50% 

GD 15,00 4,93 1,83 4,00 4,00 10,00 

GD-O 11,00 3,61 1,95 0,75 4,00 8,00 

ɼʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʜʘʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʪʦʡʯʠʚʫʶ ʩʭʦʜʠʤʦʩʪʴ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʧʨʦʚʝʨʢʦʡ, ʠʩʩʣʝʜʫʝʤʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ 

ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Qprime, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè (ʨʠʩʫʥʦʢ 2.27). 
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ʈʠʩʫʥʦʢ 2.27 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Qprime ʧʦ ʜʘʥʥʳʤ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ 

ɼʣʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʠ ʧʦʣʥʦʡ ʦʮʝʥʢʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ SRF, ʚ ʨʘʙʦʪʘʭ 

[37,46] ʜʣʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʦʧʨʝʜʝʣʝʥ ʠ ʨʘʚʝʥ 7. ʆʪʩʶʜʘ ʚʳʧʦʣʥʠʚ ʧʦʣʥʳʡ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʘ Q ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩʫʥʦʢ 2.28). 
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ʈʠʩʫʥʦʢ 2.28 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Q ʧʦ ʜʘʥʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ 

ʈʝʟʫʣʴʪʘʪʳ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ ʧʨʝʜʝʣʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.13. 

ʊʘʙʣʠʮʘ 2.13 - ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʘ Q ʧʦ ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ 

 ʇʘʨʘʤʝʪʨ Q 

ʂʘʪʝʛʦʨʠʷ Q ʧʦ 

ʤʝʜʠʘʥʝ 
ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʉʨ. 

ʟʥʘʯʝʥʠʝ 

ʉʪ. 

ʦʪʢʣʦʥʝʥʠʝ 
ʄʠʥ. 50% ʄʘʢʩ. 

GD 1,55 1,16 0,05 1,33 4,80 
ʅʘʨʫʰʝʥʥʳʡ 

ʤʘʩʩʠʚ 

GD-O 3,70 5,26 0,18 0,85 15,20 

ʆʯʝʥʴ 

ʥʘʨʫʰʝʥʥʳʡ 

ʤʘʩʩʠʚ 
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ʈʝʟʫʣʴʪʘʪʳ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ: ʦʪ çʆʯʝʥʴ 

ʥʘʨʫʰʝʥʥʳʡ ʤʘʩʩʠʚè ʜʦ çʅʘʨʫʰʝʥʥʳʡ ʤʘʩʩʠʚè. 

ʈʘʩʩʯʠʪʘʥʘ ʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʢʚʘʞʠʥ ʠ 

ʪʦʯʝʢ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʧʦʣʝ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè. ɹʘʟʘ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʠʞʝʥʠʝ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ (ʨʠʩʫʥʦʢ 2.29). 

 
ʈʠʩʫʥʦʢ 2.29 - ɻʝʦʪʝʭʥʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ ʩ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʜʘʥʥʳʤʠ Q, ʛʜʝ 

ʨʘʟʤʝʨ ʪʦʯʢʠ ʦʪʨʘʞʘʝʪ ʚʝʣʠʯʠʥʫ ʧʘʨʘʤʝʪʨʘ Q (ʩʢʚʘʞʠʥʘ ɻʊ-101ɺʅ) 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʥʥʳʭ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʚ ʧʦʣʝ 

ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.30, ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʳ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.31. 
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 - ʜʘʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ  

 - ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ  

ʈʠʩʫʥʦʢ 2.30 - ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʧʦʣʝ ʨʫʜʥʠʢʘ 

çʆʢʪʷʙʨʴʩʢʠʡè 

 

ʈʠʩʫʥʦʢ 2.31 - ʉʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʩʯʝʪʘ ʨʝʡʪʠʥʛʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʇʆ Micromine) 

2.4 ɻʝʦʤʝʭʘʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ ʊʘʣʥʘʭʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʫʟʣʘ 

ʉʦʛʣʘʩʥʦ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʝ ʥʘʨʫʰʝʥʥʦʩʪʴ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʫʙʦʞʠʚʘʥʠʷ, 

ʨʘʥʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʜʘʥʥʳʭ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ ʧʦʣʫʯʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʥʘʨʫʰʝʥʥʦʩʪʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ ʚʳʜʚʠʥʫʪʳʡ ʪʝʟʠʩ. 

ʇʨʠʨʦʜʘ ʥʘʨʫʰʝʥʥʦʩʪʠ, ʚ ʢʦʥʪʝʢʩʪʝ ʨʝʰʘʝʤʦʡ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʩʢʦʣʴʢʫ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʜʘʣʴʥʝʡʰʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ.  
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʧʦʜʨʘʙʦʪʘʥʳ ʩʧʣʦʰʥʳʤʠ 

ʩʫʣʴʬʠʜʥʳʤʠ ʨʫʜʘʤʠ, ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʵʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʪʨʝʱʠʥ 

ʠ ʢ ʨʘʩʢʨʳʪʠʶ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʘʣʝʯʝʥʥʳʭ ʪʨʝʱʠʥ. 

ʅʘʨʫʰʝʥʥʦʩʪʴ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: 

1. ʊʝʭʥʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ (ʧʦʜʨʘʙʦʪʢʘ, ʥʝʟʘʣʦʞʝʥʥʳʝ ʧʫʩʪʦʪʳ, 

ʥʝʜʦʟʘʢʣʘʜ); 

2. ʇʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ (ʚʣʠʷʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʪʦʨʠʯʥʳʭ 

ʠʟʤʝʥʝʥʠʡ). 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ 

ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʚ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʠ ʥʝ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉʫʝɦʩʪʚʫʶʱʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʯʘʩʪʴ ʚʢʨʘʧʣʝʥʥʳʭ 

ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè, ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʜʨʘʙʦʪʢʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʆʢʪʷʙʨʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ, ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʨʫʜʳ ʅʦʨʠʣʴʩʢʦʛʦ 

ʪʠʧʘ, ʢ ʩʨʘʚʥʝʥʠʶ ʧʨʠʥʷʪʳ ʜʘʥʥʳʝ ʩ ʰʘʭʪʳ çɻʣʫʙʦʢʦʡè, ʛʜʝ ʚʢʨʘʧʣʝʥʥʳʝ 

ʨʫʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠʟʥʘʢʦʤ ʪʝʭʥʦʛʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʚʚʠʜʫ 

ʤʘʣʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʨʘʟʦʚʘʥʠʷ (30-36 ʣʝʪ, ʧʝʨʠʦʜ ʚʝʜʝʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʧʨʠ 

ʦʪʨʘʙʦʪʢʝ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ) ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʘʷ ʪʨʝʱʠʥʘ, ʥʝ 

ʠʤʝʶʱʘʷ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʩʪʨʦʝʥʳ ʩʪʦʣʙʯʘʪʳʝ 

ʜʠʘʛʨʘʤʤʳ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʩʪʷʤ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʣʠʪʦʣʦʛʠʠ ʟʘʧʦʣʥʠʪʝʣʷ ʦʪʢʨʳʪʦʡ ʪʨʝʱʠʥʳ ʜʣʷ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ʠ 

ʰʘʭʪʳ çɻʣʫʙʦʢʦʡè (ʨʠʩʫʥʦʢ 2.32). ʊʨʝʱʠʥʳ ʪʠʧʘ JT - ʦʥʠ ʞʝ ʦʪʢʨʳʪʳʝ 

ʪʨʝʱʠʥ, ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʥʘ ʰʘʭʪʝ ɻʣʫʙʦʢʦʡ, ʪʘʢ ʠ ʥʘ ʨʫʜʥʠʢʝ ʆʢʪʷʙʨʴʩʢʠʡ ʠ 

ʠʤʝʶʪ ʠʜʝʥʪʠʯʥʳʝ ʟʘʧʦʣʥʠʪʝʣʠ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʩʝʨʧʝʥʪʠʥ, 
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ʭʣʦʨʠʪ ʠ ʘʥʛʠʜʨʠʪ. ɼʣʷ ʟʘʣʝʯʝʥʥʳʭ ʪʨʝʱʠʥ (CJ) ʪʘʢʞʝ ʩʝʨʧʝʥʪʠʥ, ʭʣʦʨʠʪ ʠ 

ʘʥʛʠʜʨʠʪ. 

ɼʘʥʥʳʝ ʟʘʧʦʣʥʠʪʝʣʠ, ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʄʦʦʩʘ ʷʚʣʷʶʪʩʷ ʩʣʘʙʳʤʠ 

ʟʘʧʦʣʥʠʪʝʣʷʤʠ, ʦʜʥʘʢʦ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʢʦʥʪʝʢʩʪʝ ʚʣʠʷʥʠʷ ʧʦʜʨʘʙʦʪʢʠ ʥʘ 

ʥʘʨʫʰʝʥʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʜʦʣʷ ʦʪʢʨʳʪʳʭ ʥʝʟʘʣʝʯʝʥʥʳʭ ʪʨʝʱʠʥ ʧʦ 

ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤʠ ʚ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʠ ʥʝ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ [43]. 

 

ʈʠʩʫʥʦʢ 2.32 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʪʦʣʦʛʠʠ ʟʘʧʦʣʥʠʪʝʣʷ ʧʦ ʪʠʧʫ ʪʨʝʱʠʥ ʜʣʷ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ɸ) ʈʫʜʥʠʢ ʉʢʘʣʠʩʪʳʡ ʰʘʭʪʘ çɻʣʫʙʦʢʘʷè(ʚʥʝ ʟʦʥʳ 

ʧʦʜʨʘʙʦʪʢʠ), ɹ) ʈʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè (ʚ ʟʦʥʝ ʧʦʜʨʘʙʦʪʢʠ), ʛʜʝ: CJ - 

ʟʘʣʝʯʝʥʥʳʝ ʪʨʝʱʠʥʳ, JT- ʦʪʢʨʳʪʳʝ ʪʨʝʱʠʥʳ, ʉO -ʢʦʥʪʘʢʪ, CZ - ʟʦʥʘ 

ʜʨʦʙʣʝʥʠʷ, VN - ʞʠʣʘ, FR - ʟʦʥʘ ʨʘʟʣʦʤʘ, BX - ʙʨʝʢʯʠʨʦʚʘʥʠʝ  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

2.14, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʜʦʣʷ ʦʪʢʨʳʪʳʭ ʪʨʝʱʠʥ ʜʣʷ 

ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʜʣʷ ʨʫʜ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʥʝ 

ʧʦʜʨʘʙʦʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʭʥʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʜʘʞʝ 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʩʢʣʶʯʘʪʴ ʥʝʣʴʟʷ, ʦʥʘ ʚʥʦʩʠʪ ʩʚʦʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʥʘʨʫʰʝʥʥʦʩʪʴ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ. 
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ʊʘʙʣʠʮʘ 2.14 - ʉʨʘʚʥʝʥʠʝ ʜʦʣʠ ʦʪʢʨʳʪʳʭ ʥʝʟʘʧʦʣʥʝʥʥʳʭ ʪʨʝʱʠʥ ʧʦ ʜʚʫʤ 

ʩʣʫʯʘʷ ʚ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʠ ʥʝ ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʣʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ɼʦʣʷ ʦʪʢʨʳʪʳʭ ʪʨʝʱʠʥ ʙʝʟ 

ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʨʫʜʥʠʢʝ 

ʆʢʪʷʙʨʴʩʢʠʡ ʚ 

ʧʦʜʨʘʙʦʪʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ  

ɼʦʣʷ ʦʪʢʨʳʪʳʭ ʪʨʝʱʠʥ ʙʝʟ 

ʟʘʧʦʣʥʠʪʝʣʷ ʥʘ ʨʫʜʥʠʢʝ 

ʉʢʘʣʠʩʪʳʡ ʰʘʭʪʘ ɻʣʫʙʦʢʘʷ ʙʝʟ 

ʧʦʜʨʘʙʦʪʢʠ  

GD-O (ʛʘʙʙʨʦ-

ʜʦʣʝʨʠʪ 

ʦʣʠʚʠʥʦʚʳʡ) 

16% 7% 

GD-P (ʛʘʙʙʨʦ-

ʜʦʣʝʨʠʪ 

ʧʠʢʨʠʪʦʚʳʡ) 

19% 8% 

GD-T (ʛʘʙʙʨʦ-

ʜʦʣʝʨʠʪ 

ʪʘʢʩʠʪʦʚʳʡ) 

15% 4% 

ʆʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʪʨʝʱʠʥ ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʥʝʝ, ʧʨʠʨʦʜʥʳʝ ʪʨʝʱʠʥʳ ʠʤʝʶʪ ʩʣʘʙʳʝ 

ʟʘʧʦʣʥʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʜʨʘʙʦʪʢʝ ʨʘʩʢʨʳʚʘʶʪʩʷ, ʯʪʦ ʪʘʢʞʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʩʪʦʣʙʯʘʪʦʡ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 2.32. ʆʪʢʨʳʪʳʝ 

ʪʨʝʱʠʥʳ ʠʤʝʶʪ ʪʝ ʞʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʦʣʥʠʪʝʣʠ, ʯʪʦ ʠ ʟʘʣʝʯʝʥʥʳʝ 

ʪʨʝʱʠʥʳ.  

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʥʝʝ, ʨʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè ʠ ʰʘʭʪʘ çɻʣʫʙʦʢʘʷè 

ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʦʜʥʦ ʨʫʜʥʦʝ ʪʝʣʦ, ʯʪʦ ʩʪʘʣʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʥʘʨʫʰʝʥʥʦʩʪʠ ʵʪʠʭ ʨʫʜʥʠʢʦʚ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ - ʦʙʘ 

ʨʫʜʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢ ʟʘʧʘʜʫ ʦʪ ʦʩʥʦʚʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ 

ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʠʡ ʨʘʟʣʦʤ (ʜʘʣʝʝ - ʅʍʈ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʜʦʣʴ 

ʜʣʠʥʥʦʡ ʦʩʠ ʍʘʨʘʝʣʘʭʩʢʦʡ ʠ ʅʦʨʠʣʴʩʢʦʡ ʤʫʣʴʜ ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʘʣʝʝ ʥʘ ʶʛ 

ʟʘ ʧʨʝʜʝʣʳ ʅʦʨʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʜʦ ʀʛʘʨʢʠ [12,13]. ʋʢʘʟʘʥʥʳʡ ʨʘʟʣʦʤ, 

ʚʦʟʤʦʞʥʦ, ʙʳʣ ʟʘʣʦʞʝʥ ʝʱʝ ʚ ʜʦʢʝʤʙʨʠʡʩʢʦʝ ʚʨʝʤʷ (ʧʦ ɻʨʠʰʠʥʫ, 

ʇʷʪʥʠʮʢʦʤʫ, 1964, ʧʦ ʈʝʤʧʝʣʶ, ʇʷʪʥʠʮʢʦʤʫ, 1967ʙ [12]) ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʘʣʝʦʟʦʷ, ʤʝʟʦʟʦʷ, ʢʘʡʥʦʟʦʷ (ʧʦ ʄʘʩʣʦʚʫ ʠ ʜʨ.,1963) [13]. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʩʣʫʞʠʪ ʪʦ, ʯʪʦ ʚ ʧʦʨʦʜʘʭ ʜʦʪʫʥʛʫʩʩʢʦʛʦ ʚʨʝʤʝʥʠ ʅʍʈ 

ʧʨʦʷʚʣʝʥ ʚ ʚʠʜʝ ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʦʡ ʩʢʣʘʜʢʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʛʣʫʙʠʥʥʦʩʪʠ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʝʝ ʜʦʢʝʤʙʨʠʡʩʢʦʤ ʚʦʟʨʘʩʪʝ. ɿʘʧʘʜʥʦʝ ʢʨʳʣʦ 
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ʵʪʦʡ ʩʢʣʘʜʢʠ ʢʨʫʪʦʝ (30-45Á), ʘ ʚʦʩʪʦʯʥʦʝ - ʧʦʣʦʛʦʝ (2-3Á). ʐʠʨʠʥʘ ʩʢʣʘʜʢʠ 2-

3 ʢʤ. ʗʜʨʦ ʝʝ ʥʘ ʶʛʝ ʅʦʨʠʣʴʩʢʦʡ ʤʫʣʴʜʳ ʩʣʦʞʝʥʦ ʧʦʨʦʜʘʤʠ ʦʨʜʦʚʠʢʘ, ʘ ʥʘ 

ʩʝʚʝʨʝ - ʢʫʨʝʡʩʢʦʡ ʩʚʠʪʦʡ ʥʠʞʥʝʛʦ ʜʝʚʦʥʘ. ɺ ʧʦʨʦʜʘʭ ʪʫʬʦʣʘʚʦʚʦʡ ʪʦʣʱʠ 

ʅʦʨʠʣʴʩʢʦʡ ʤʫʣʴʜʳ ʨʘʟʣʦʤ ʧʨʦʷʚʣʝʥ ʚ ʚʠʜʝ ʯʝʪʢʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʚʘ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʧʝʨʷʶʱʠʤʠ ʩʢʦʣʘʤʠ, 

ʧʨʠʜʘʶʱʠʤʠ ʝʤʫ ʛʨʘʙʝʥʦʚʠʜʥʳʡ ʦʙʣʠʢ. 

ɺʘʞʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʨʫʰʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʧʘʜʥʘʷ 

ʯʘʩʪʴ ʦʪ ʅʍʈ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʢʨʫʪʦʡ ʩʢʣʘʜʢʠ, ʘ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʛʦʡ. ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʣʷ 

ʧʨʦʯʥʳʭ ʧʦʨʦʜ ʚ ʨʷʜʝ ʩʣʫʯʘʝ ʢʨʠʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʩʧʣʦʰʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʨʘʟʥʦʛʦ ʨʘʥʛʘ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʅʍʈ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 

2.33ʜ - 2.33ʚ. ʈʫʜʥʠʢ ʆʢʪʷʙʨʴʩʢʠʡ ʠ ʰʘʭʪʘ ɻʣʫʙʦʢʘʷ ʨʘʩʧʦʣʦʞʝʥʳ ʟʘʧʘʜʥʝʝ 

ʅʍʈ ʠ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʬʣʝʢʩʫʨʦʦʙʨʘʟʥʦʡ ʩʢʣʘʜʢʠ, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ 

ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʨʠʨʦʜʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʪʘʢʠʭ ʨʫʜ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʚʦʩʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʅʍʈ ʠʭ ʬʦʨʤʘ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʛʦʨʥʳʤʠ ʧʘʨʦʜʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʦʣʝʝ 

ʚʳʜʝʨʞʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʬʦʨʤʫ ʟʘʣʝʛʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʤ ʦ ʨʘʟʣʠʯʠʠ ʧʨʠʨʦʜʥʦʡ ʩʪʝʧʝʥʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ, ʥʠʞʝ ʧʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ 

ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ ʆʢʪʷʙʨʴʩʢʠʡ ʠ ʨʫʜʥʠʢʝ 

ʂʦʤʩʦʤʦʣʴʩʢʠʡ, ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʘ ʩ ʚʦʩʪʦʢʘ ʦʪ ʅʍʈ (ʨʠʩʫʥʦʢ 2.33ʛ, 

2.33ʜ). 
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ʈʠʩʫʥʦʢ 2.33 - ʌʦʨʤʘ ʟʘʣʝʛʘʥʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʊʘʣʥʘʭʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ: 

ɸ) ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʅʦʨʠʣʴʩʢʦ-ʍʘʨʘʝʣʘʭʩʢʠʡ 

ʨʘʟʣʦʤʘ (ʅʍʈ), ɹ) ɺʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʨʝʟ ʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ 

ʚʢʨʘʧʣʝʥʥʳʤ ʨʫʜʘʤ, ɺ) ɸʢʩʦʥʦʤʝʪʨʠʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ 

ʩʪʦʨʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʅʍʈ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ ʦʯʠʩʪʥʳʭ 

ʢʘʤʝʨ ʥʘ ʙʦʛʘʪʳʭ ʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ: ɻ) ʈʫʜʥʠʢ çʂʦʤʩʦʤʦʣʴʩʢʠʡè ʚʦʩʪʦʢ, 

ɼ) ʈʫʜʥʠʢ çʆʢʪʷʙʨʴʩʢʠʡè  
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ɼʣʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʦʙʦʠʭ ʨʫʜʥʠʢʘʭ ʭʘʨʘʢʪʝʨʥʦ ʧʦʜʨʘʙʦʪʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʥʘʯʘʣʠ ʦʪʨʘʙʘʪʳʚʘʪʴ ʧʦʩʣʝ 

ʥʠʞʝʣʝʞʘʱʠʭ ʟʘʣʝʞʝʡ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

¶ ʅʘ ʨʫʜʥʠʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè ʩ ʚʦʩʪʦʢʘ ʦʪ ʅʍʈ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ 

ʧʦʜʨʘʙʦʪʘʥʳ ʤʝʜʠʩʪʳʤʠ ʨʫʜʘʤʠ ʚ ʦʪʣʠʯʠʠ ʦʪ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʛʜʝ 

ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʧʦʜʨʘʙʦʪʘʥʳ ʩʧʣʦʰʥʳʤʠ ʩʫʣʴʬʠʜʥʳʤʠ ʨʫʜʘʤʠ; 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʲʝʤʦʢ ʩ ʵʪʠʭ ʨʫʜʥʠʢʦʚ 

(ʨʠʩʫʥʦʢ 2.33 ʛ, ʜ) ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʥʠʮʘ ʚ ʩʦʩʪʦʷʥʠʠ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʥʘ 

ʨʫʜʥʠʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʠʤʝʶʪ ʚʳʜʝʨʞʘʥʥʳʝ ʢʦʥʪʫʨʳ 

ʧʦ ʚʩʝʡ ʚʝʣʠʯʠʥʝ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜʘʭ 

ʥʘ ʨʫʜʥʠʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʜʥʘʢʦ ʝʩʪʴ ʦʪʣʠʯʠʝ ʚ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʯʠʩʪʥʳʭ ʩʢʚʘʞʠʥ. ʅʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʦʯʠʩʪʥʳʝ 

ʩʢʚʘʞʠʥʳ ʠʤʝʶʪ ʚʝʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʢʦʛʜʘ ʥʘ ʨʫʜʥʠʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè 

(ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʦʪ ʅʍʈ) ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʢʚʘʞʠʥ ʧʘʨʘʣʣʝʣʴʥʦʝ (ʨʠʩʫʥʦʢ 2.34). 

ɸ) 

 

ɹ) 

 

ʈʠʩʫʥʦʢ 2.34 - ɸ) ʂʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʦʯʠʩʪʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙ) ʂʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʩ ʚʝʝʨʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʯʠʩʪʥʳʭ ʩʢʚʘʞʠʥ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʚʣʠʷʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ (ʧʦʜʨʘʙʦʪʢʘ) ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè. 

ʇʨʦʤʝʞʫʪʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

1. ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʥʘʨʫʰʝʥʥʦʩʪʴ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʢʝʨʥʘ; 

2. ʅʘʨʫʰʝʥʥʦʩʪʴ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ 

ʚʣʠʷʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ; 

3. ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʚ ʟʦʥʝ ʧʦʜʨʘʙʦʪʢʠ ʙʦʣʝʝ ʥʘʨʫʰʝʥʳ, ʯʝʤ ʚʥʝ ʟʦʥʳ 

ʧʦʜʨʘʙʦʪʢʠ;  

2.5 ʆʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦ ʜʘʥʥʳʤ 

ʩʝʡʩʤʦʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè 

ʅʘ ʨʫʜʥʠʢʝ ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʩʧʦʣʦʞʝʥʦ 13 ʩʝʡʩʤʦʧʘʚʠʣʴʦʥʦʚ (ʨʠʩʫʥʦʢ 

2.35), ʢʦʪʦʨʳʝ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʢʦʥʩʦʣʠʜʠʨʫʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʜʘʥʥʳʝ 

ʩʝʡʩʤʦʩʦʙʳʪʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ (ʣʦʢʘʣʠʟʘʮʠʷ) ʩʦʙʳʪʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʵʥʝʨʛʠʷ ʩʦʙʳʪʠʷ [27].  

ʀʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʡʩʤʦʩʦʙʳʪʠʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʦʙʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʤʘʩʩʠʚʝ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʡ ʪʨʝʱʠʥʳ ʠʣʠ ʨʘʩʢʨʳʪʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʘʣʝʯʝʥʥʳʭ 

ʪʨʝʱʠʥ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʟʦʥʝ ʚʣʠʷʥʠʷ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ [27]. 
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 - ʢʦʥʪʫʨʳ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

 - ʩʝʡʩʤʦʧʘʚʠʣʴʦʥʳ 

 - ʩʝʡʩʤʦʩʦʙʳʪʠʷ 

ʈʠʩʫʥʦʢ 2.35 - ɸ) ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʝʡʩʤʦʧʘʚʠʣʴʦʥʦʚ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè, ɹ) ʉʝʡʩʤʦʩʦʙʳʪʠʷ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʥʘʯʠʥʘʷ ʩ 

2010 ʛʦʜʘ 

ɸʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʫʜʳ ʥʘ 

ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè; 

2. ʆʪʙʦʨ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚ ʧʨʝʜʝʣʘʭ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʫʜʳ; 

3. ʈʘʩʯʝʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʜʦ ʢʨʦʚʣʠ ʨʫʜʥʦʛʦ ʪʝʣʘ; 

4. ʈʘʩʯʝʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ ʚ ʪʝʭ 

ʞʝ ʢʦʦʨʜʠʥʘʪʘʭ X ʠ Y, ʯʪʦ ʠ ʩʝʡʩʤʦʩʦʙʳʪʠʷ; 

5. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʩ 

ʜʘʥʥʳʤ ʦ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʩʝʡʩʤʦʩʦʙʳʪʠʝʤ ʠ ʢʨʦʚʣʝʡ ʨʫʜʥʦʛʦ ʪʝʣʘ; 

6. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʨʫʜʥʦʛʦ 

ʪʝʣʘ ʠ ʚʝʣʠʯʠʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʦʩʦʙʳʪʠʷ. 

ɸ) ɹ) 
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ʇʝʨʚʳʤ ʰʘʛʦʤ ʦʧʨʝʜʝʣʝʥ ʦʪʨʘʙʦʪʘʥʥʳʡ ʫʯʘʩʪʦʢ ʨʫʜ ʠ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʚ 

ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʨʠʩʫʥʦʢ 2.36 ʘ). ɼʘʣʝʝ ʬʠʣʴʪʨʫʶʪʩʷ ʪʦʯʢʠ, 

ʥʘʭʦʜʷʱʠʝ ʚ ʢʨʦʚʣʝ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪ ʧʦ 

ʧʫʥʢʪʘʤ 3-5 (ʨʠʩʫʥʦʢ 2.36 ʙ). 

  

ʈʠʩʫʥʦʢ 2.36 - ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè ɸ) ɺʩʝ ʩʝʡʩʤʦʩʦʙʳʪʠʷ, ɹ) ʉʝʡʩʤʦʩʦʙʳʪʠʷ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʪʨʦʛʦ ʚ ʢʨʦʚʣʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦʩʪʘʣʦʩʴ 685 ʩʝʡʩʤʦʩʦʙʳʪʠʡ, ʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʝʡʩʤʦʩʦʙʳʪʠʝʤ ʠ ʢʨʦʚʣʝʡ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 2.37. 

 

ʈʠʩʫʥʦʢ 2.37 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ  

ʉʚʦʜʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʦ ʜʘʥʥʳʤ ʚʝʣʠʯʠʥʳ ʨʘʩʩʪʦʷʥʠʡ ʦʪ 

ʢʨʦʚʣʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʜʦ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2.15. 

ɸ) ɹ) 
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ʊʘʙʣʠʮʘ 2.15 - ʉʚʦʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʨʘʟʤʝʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

 ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʦʚʣʠ ʨ.ʪ. ʜʦ ʩʝʡʩʤʦʩʦʙʳʪʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʩʝʡʩʤʦʩʦʙʳʪʠʡ  685,00 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 38,82 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  47,83 

ʄʠʥ. 0,00 

25% 8,70 

50% 22,20 

75% 51,00 

ʄʘʢʩ. 335,90 

IQR (ʤʝʞʢʚʘʨʪʠʣʴʥʳʡ ʨʘʟʤʘʭ) 42,30 

ɻʨʘʥʠʮʘ ʚʳʙʨʦʩʦʚ  114,45 

ʉʚʦʜʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʩ ʫʯʝʪʦʤ ʤʝʞʢʚʘʨʪʘʣʴʥʦʛʦ ʨʘʟʤʘʭʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚ ʢʨʦʚʣʝ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 39 ʤ., ʤʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 22,2 ʤ., ʬʦʨʤʘ ʛʠʩʪʦʛʨʘʤʤʳ 

(ʨʠʩʫʥʦʢ 2.37) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʦʛʥʦʨʤʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 335 ʤ ʷʚʣʷʝʪʩʷ ʚʳʙʨʦʩʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʫʯʘʩʪʢʦʚ 

ʤʘʩʩʠʚʘ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʜʣʷ ʟʦʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʥʝ ʟʦʥʳ 

ʚʣʠʷʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʤʝʞʢʚʘʨʪʘʣʴʥʦʛʦ ʨʘʟʤʘʭʘ [27]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʠʟʚʣʝʢʘʝʤʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ ʠ ʨʘʟʤʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2.38, ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ. ʅʘ ʛʨʘʬʠʢʝ ʦʪʨʘʞʝʥʳ 3 ʢʨʠʚʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ: ʩʠʥʷʷ ʢʨʠʚʘʷ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʨʘʟʤʝʨʘ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ, 

ʢʨʘʩʥʘʷ ʢʨʠʚʘʷ - ʤʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʘ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʟʝʣʝʥʘʷ ʢʨʠʚʘʷ - ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ 

ʚʘʨʠʘʥʪ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʤʝʜʠʘʥʥʦʡ ʢʨʠʚʦʡ (ʢʨʘʩʥʘʷ), ʥʦ ʧʨʠʚʝʜʝʥʥʳʡ ʢ 

ʚʠʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ ʚ ʧʨʝʜʝʣʘʭ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʦʪ 5 ʜʦ 25 ʤ. 
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ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥʳ ʚʣʠʷʥʠʷ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʢʨʠʚʘʷ, 

ʦʧʠʩʘʥʥʘʷ ʧʦʣʠʥʦʤʦʤ 4-ʛʦ ʧʦʨʷʜʢʘ [27] (5). 

ώ φz ρπ άz̑ ̓ πȟππσχzά̑ ̓ πȟπχωςzά̑ ̓ πȟφχzά̑ ̓ ςρȟψτ

 (5) 

ʛʜʝ ά̑  ̓- ʤʦʱʥʦʩʪʴ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʤ, 

 ώ - ʚʝʣʠʯʠʥʘ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ, ʤ. 

 
ʈʠʩʫʥʦʢ 2.38 - ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʚʣʠʷʥʠʷ ʦʪ ʤʦʱʥʦʩʪʠ 

[27] 

ɼʘʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.16. ɻʨʘʥʠʮʝʡ ʧʨʦʛʥʦʟʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʫ 40 ʤʝʪʨʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʚʳʙʦʨʢʠ ʜʣʷ ʤʦʱʥʦʩʪʝʡ ʨʫʜʥʦʛʦ ʪʝʣʘ ʙʦʣʴʰʝ 40 ʷʚʣʷʶʪʩʷ ʥʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ 5 ʤʝʪʨʦʚ. ɾʝʣʪʳʤ ʦʪʤʝʯʝʥʳ ʩʪʨʦʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʥʝʤʫ ʠ ʤʝʜʠʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʟʦʥʳ ʚʣʠʷʥʠʷ, ʢʨʘʩʥʳʤ 

ʦʪʤʝʯʝʥʳ ʤʦʱʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʙʦʨʢʘ ʥʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘ (ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʥʥʳʭ ʤʝʥʴʰʝ 30). ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦʪʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 

2.39 ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤ, ʢʘʢ ʠ ʨʘʥʥʝʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʚʠʜ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʘʩʠʤʤʝʪʨʠʝʡ. 
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ʊʘʙʣʠʮʘ 2.16 - ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʚʝʣʠʯʠʥʝ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʦʩʦʙʳʪʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʝʣʠʯʠʥ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʨʫʜʥʦʛʦ ʪʝʣʘ 

 

ʄʦʱ

ʥʦʩʪʴ 

ʜʦ 5 

ʤ. 

ʄʦʱʥʦʩʪ

 ɹʦʪ 5 ʜʦ 

10 ʤ. 

ʄʦʱʥʦʩʪ

ʴ ʦʪ 10 ʜʦ 

15 ʤ. 

ʄʦʱʥʦʩʪ

ʴ ʦʪ 15 ʜʦ 

20 ʤ. 

ʄʦʱʥʦʩʪʴ 

ʦʪ 20 ʜʦ 25 

ʤ. 

ʄʦʱʥʦʩʪʴ 

ʦʪ 25 ʜʦ 30 

ʤ. 

ʄʦʱʥʦʩʪʴ 

ʦʪ 30 ʜʦ 40 

ʤ. 

ʄʦʱʥʦʩʪʴ 

ʦʪ 40 ʜʦ 

50 ʤ. 

ʄʦʱʥʦʩʪʴ 

ʦʪ 50 ʜʦ 60 

ʤ. 

ʄʦʱʥʦʩʪʴ 

ʦʪ 60 ʜʦ 80 

ʤ. 

ʂʦʣʠʯʝʩʪ

ʚʦ 

ʩʝʡʩʤʦʩʦ

ʙʳʪʠʡ 

199,0

0 
96 61 38 50 65 82 23 13 6 

ʉʨ. ʟʥʘʯ. 27,38 25,35 25,33 20,47 26,50 31,66 37,25 24,41 26,81 23,37 

ʉʪ. 

ʦʪʢʣʦʥʝʥ

ʠʝ 

25,93 25,22 25,25 18,95 21,72 29,55 25,89 20,60 30,32 30,87 

ʄʠʥ. 0,00 0,00 0,30 0,50 0,10 0,20 0,30 1,20 0,90 3,20 

25% 7,05 8,57 5,90 4,47 11,38 8,10 16,25 6,45 2,30 5,53 

50% 19,10 17,00 16,80 15,90 20,85 21,00 36,00 23,20 10,30 13,00 

75% 41,65 34,93 36,20 29,67 30,77 49,70 59,32 36,70 56,50 20,78 

ʄʘʢʩ. 
111,4

0 
108,20 108,30 69,90 93,30 113,20 112,10 81,60 83,00 84,60 
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ʈʠʩʫʥʦʢ 2.39 - ɻʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʜʣʷ ʨʘʟʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʨʫʜʥʦʛʦ ʪʝʣʘ 
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ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʨʘʟʤʝʨ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʜʣʷ ʨʫʜʥʳʭ ʪʝʣ ʚʝʨʪʠʢʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5 ʜʦ 25 ʤ ʠʤʝʝʪ ʩʭʦʞʫʶ ʚʝʣʠʯʠʥʫ ʠ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ 20 ʤ. ɼʘʣʝʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʦ 

30 ʤ. ʠ ʚʳʰʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʢʨʦʚʣʝʡ 

ʨʫʜʥʦʛʦ ʪʝʣʘ ʠ ʩʝʡʩʤʦʩʦʙʳʪʠʝʤ.  

ʆʪʩʫʪʩʪʚʠʝ ʨʝʟʢʦʛʦ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʩʩʪʦʷʥʠʷ 

ʦʪ ʢʨʦʚʣʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʠ ʩʝʡʩʤʦʩʦʙʳʪʠʝʤ ʜʣʷ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʷ ʜʦ 25 

ʤ, ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʨʫʜʥʦʛʦ 

ʪʝʣʘ, ʢʦʪʦʨʦʝ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʦʜʥʦʡ ʢʘʤʝʨʦʡ ʥʘ ʚʩʶ ʚʝʣʠʯʠʥʫ ʷʚʣʷʝʪʩʷ 25 ʤ, 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʝʤʢʘ ʪʘʢʠʭ 

ʨʫʜʥʳʭ ʪʝʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʧʦʜʫʩʪʫʧʳ ʠʣʠ ʧʦʜʵʪʘʞʠ, ʛʜʝ 

ʚʳʩʦʪʘ ʢʘʤʝʨʳ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 25 ʤ [88,59]. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʝʡʩʤʦʩʦʙʳʪʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʡ ʪʨʝʱʠʥʳ ʠʣʠ ʨʘʩʢʨʳʪʠʝʤ ʟʘʣʝʯʝʥʥʦʡ ʪʨʝʱʠʥʳ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʢʨʦʚʣʝ ʨʫʜʥʦʛʦ ʪʝʣʘ; 

2. ʇʨʠ ʦʪʨʘʙʦʪʢʝ ʨʫʜʥʦʛʦ ʪʝʣʘ ʦʜʥʦʡ ʢʘʤʝʨʦʡ ʥʘ ʚʩʶ ʚʝʣʠʯʠʥʫ ʠʤʝʝʪ 

ʤʝʥʴʰʫʶ ʟʦʥʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʥʝʟʘʣʦʞʝʥʥʳʭ ʧʫʩʪʦʪ; 

3. ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʧʦʜʵʪʘʞʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʪʨʘʙʦʪʢʝ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ʚʝʣʠʯʠʥʘ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʯʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʘʢ ʚʝʣʠʯʠʥʳ ʥʝʟʘʣʦʞʝʥʥʳʭ ʧʫʩʪʦʪ, ʪʘʢ ʠ ʧʦʨʷʜʢʦʤ ʦʪʨʘʙʦʪʢʠ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

1. ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʫ 

ʧʦʚʳʰʝʥʥʦʡ ʟʦʥʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʫʜʳ ʚ ʩʭʦʞʠʭ 

ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
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ʉʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʢʨʦʚʣʝ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè; 

2.  ɺʝʨʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʛʨʘʥʠʮ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʙʫʨʝʥʠʷ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʚʥʝ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʜʣʷ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè. 

2.5.1 ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ 

ʦʪʨʘʙʦʪʢʠ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ 

ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (4) ʧʦʟʚʦʣʷʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ ʦʪʨʘʙʦʪʘʥʥʳʭ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

1. ʄʘʨʢʰʝʡʜʝʨʩʢʠʝ ʜʘʥʥʳʝ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ 

ʧʦ ʩʧʣʦʰʥʳʤ ʩʫʣʴʬʠʜʥʳʤ ʨʫʜʘʤ; 

2. ɼʘʥʥʳʝ ʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, 

ʧʨʦʡʜʝʥʥʳʭ ʧʦ ʩʧʣʦʰʥʳʤ ʩʫʣʴʬʠʜʥʳʤ ʨʫʜʘʤ; 

3. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʨʠʩʫʥʦʢ 2.38). 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʟʦʥʳ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʟʘʜʘʯʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

ɻʨʘʥʠʮʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘʜ 

ʢʨʦʚʣʝʡ ʦʪʨʘʙʦʪʘʥʥʳʭ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ 

ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʩʣʝʜʫʝʪ ʧʝʨʝʯʠʩʣʠʪʴ: 

ʤʝʪʦʜ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʠ ʛʘʫʩʩʦʚʘ ʤʦʜʝʣʴ ʢʨʠʛʠʥʛʘ [6,13,100,102]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʣ 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ [103]. 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʘʫʩʩʦʚʦʡ ʤʦʜʝʣʠ ʢʨʠʛʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʘʨʠʦʛʨʘʤʤʳ, ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʝ (4) ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. 

ɼʣʷ ʤʝʪʦʜʘ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʪʴ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʤʝʪʦʜ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʣʦʪʥʦʩʪʠ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʥʘʩʢʦʣʴʢʦ ʙʣʠʟʢʦ ʠʣʠ ʜʘʣʝʢʦ ʪʦʯʢʠ ʥʘʭʦʜʷʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ) [29,50,60]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.40. ʅʘ ʨʠʩʫʥʢʝ 

2.40 ɸ ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ, ʥʘ ʨʠʩʫʥʢʝ 2.40 ɹ, ɺ 

ʨʝʘʣʠʟʦʚʘʥʘ ʛʘʫʩʩʦʚʘ ʤʦʜʝʣʴ ʢʨʠʛʠʥʛʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʚʘʨʠʦʛʨʘʤʤʘ. 

ʆʯʝʚʠʜʥʘ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʂʘʢ ʠ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʥʝʝ, ʤʝʪʦʜ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ 

ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʂʦʛʜʘ ʛʘʫʩʩʦʚʘ ʤʦʜʝʣʴ ʢʨʠʛʠʥʛʘ ʠʤʝʝʪ ʙʦʣʝʝ ʛʣʘʜʢʫʶ 

ʬʦʨʤʫ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʠʛʥʦʨʠʨʫʝʪ ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ.  

 

 

 

ʈʠʩʫʥʦʢ 2.40 - ɸ) ʄʝʪʦʜ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ, ɹ) ɻʘʫʩʩʦʚʘ ʤʦʜʝʣʴ 

ʢʨʠʛʠʥʛʘ, ɺ) ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʚʘʨʠʦʛʨʘʤʤʘ  

ɸ) 
ɹ) 

ɺ) 
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ɼʝʢʣʘʩʪʝʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʘʨʘʤʝʪʨʘ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʚʣʠʷʥʠʷ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʜʝʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ Python, 

ʧʦʟʚʦʣʷʶʱʘʷ ʩʥʠʟʠʪʴ ʧʣʦʪʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦ ʚʳʙʨʘʥʥʦʡ ʩʝʪʢʝ ʜʘʥʥʳʭ (ʨʠʩʫʥʦʢ 

2.41). 

 
ʈʠʩʫʥʦʢ 2.41 - ʏʘʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʢʦʜʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ (ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python) 

ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ ʜʝʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʦʚʪʦʨʥʦ ʚʳʧʦʣʥʝʥʦ ʧʦʩʪʨʦʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ, ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʪʦʛʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 6ʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʪʦʜʦʤ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ ʧʦ 

ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʩʦʚʤʝʩʪʥʦ ʩ ʜʝʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʤʠ, ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʠʪʴ ʙʦʣʝʝ ʛʣʘʜʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ ʧʦʪʝʨʠ 
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ʢʘʯʝʩʪʚʘ. ʅʘ ʨʠʩʫʥʢʝ 2.42 ɹ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʤ ʢʨʠʛʠʥʛʘ, ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚʠʜʥʦ ʫʣʫʯʰʝʥʠʝ ʚ ʩʪʦʨʦʥʫ 

ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ 

ʧʨʝʜʳʜʫʱʝʡ.  

ɼʣʷ ʪʝʢʫʱʝʡ ʟʘʜʘʯʠ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʚʘʨʠʘʥʪʫ ʩ ʤʝʪʦʜʦʤ 

ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ, ʯʪʦ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʛʝʦʪʝʭʥʦʣʦʛʠʠ (ʨʠʩʫʥʦʢ 2.42 ɺ). ʄʦʜʝʣʴ 

ʢʨʠʛʠʥʛʘ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʘʨʠʘʥʪʘ, ʢʦʛʜʘ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʥʝ ʢʨʠʪʠʯʥʳʤ. 

 

 

 

ʈʠʩʫʥʦʢ 2.42 - ɸ) ʈʝʟʫʣʴʪʘʪ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʪʦʜʦʤ ʤʠʥʠʤʘʣʴʥʦʡ ʢʨʠʚʠʟʥʳ 

ʧʦ ʜʝʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʤ ʜʘʥʥʳʤ, ɹ) ɻʘʫʩʩʦʚʘ ʤʦʜʝʣʴ ʧʦ ʜʝʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʤ 

ʜʘʥʥʳʤ, ɺ) ʀʪʦʛʦʚʘʷ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ɸ) ɹ) 

ɺ) 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʦ 

ʜʝʢʣʘʩʪʝʨʠʟʦʚʘʥ

ʥʳʤ ʜʘʥʥʳʤ 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʦ 

ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʦ 

ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ 

ʇʦʚʝʨʭʥʦʩʪʴ ʧʦ 
ʜʝʢʣʘʩʪʝʨʠʟʦʚʘʥ

ʥʳʤ ʜʘʥʥʳʤ 
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ɸʧʨʦʙʘʮʠʷ ʘʣʛʦʨʠʪʤʘ, ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ, ʚʳʧʦʣʥʝʥʘ ʥʘ ʥʝʦʪʨʘʙʦʪʘʥʥʦʤ 

ʟʘʧʘʜʥʦʤ ʫʯʘʩʪʢʝ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮʳ ʟʦʥʳ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʜ ʦʪʨʘʙʦʪʘʥʥʳʤ ʫʯʘʩʪʢʦʤ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʧʨʦʡʜʝʥʥʳʭ 

ʧʦ ʙʦʛʘʪʳʤ ʨʫʜʘʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.43. 

 

ʈʠʩʫʥʦʢ 2.43 - ʌʘʢʪʠʯʝʩʢʠ ʦʪʨʘʙʦʪʘʥʥʳʝ ʦʯʠʩʪʥʳʝ ʢʘʤʝʨʳ, ʧʨʦʡʜʝʥʥʳʝ ʧʦ 

ʙʦʛʘʪʦʡ ʨʫʜʝ ʥʘ 2023 ʛ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 2.44, 2.45. 

 

ʈʠʩʫʥʦʢ 2.44 - ʈʘʩʩʯʠʪʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʥʠʮʳ ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʜ ʦʪʨʘʙʦʪʘʥʥʦʡ ʙʦʛʘʪʦʡ ʨʫʜʦʡ  
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ʈʠʩʫʥʦʢ 2.45 - ɻʨʘʥʠʮʘ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ: 1 

- ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ,2 - ʛʨʘʥʠʮʘ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʜ ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʙʦʛʘʪʳʤʠ ʨʫʜʘʤʠ, ʦʢʦʥʪʫʨʠʚʘʶʱʫʶ 

ʟʦʥʫ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʱʠʥ [5] 

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.46. 

 
ʈʠʩʫʥʦʢ 2.46 - ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʜ ʦʪʨʘʙʦʪʘʥʥʦʡ ʙʦʛʘʪʦʡ ʨʫʜʦʡ  
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ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮʳ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʧʦʩʪʘʚʠʪʴ ʦʯʠʩʪʥʳʝ ʢʘʤʝʨʳ, ʧʨʦʡʜʝʥʥʳʝ ʧʦ ʚʢʨʘʧʣʝʥʥʦʡ ʨʫʜʝ, ʜʣʷ 

ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʢʘʤʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʦʡ ʛʨʘʥʠʮʳ 

(ʨʠʩʫʥʦʢ 2.47). 

 

ʈʠʩʫʥʦʢ 2.47 - ʌʘʢʪʠʯʝʩʢʠʝ ʢʦʥʪʫʨʳ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, ʧʨʦʡʜʝʥʥʳʭ ʧʦ 

ʟʘʣʝʞʘʤ ʩ ʚʢʨʘʧʣʝʥʥʳʤʠ ʨʫʜʘʤʠ: ʘ- ʛ - ʭʘʨʘʢʪʝʨʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʨʝʟʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʦʯʠʩʪʥʳʤʠ ʢʘʤʝʨʘʤʠ ʚ ʟʦʥʝ ʠ ʚʥʝ ʟʦʥʳ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ [20] 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʛʨʘʥʠʮʳ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʢʦʥʪʫʨʦʚ ʦʪʨʘʙʦʪʢʠ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʚʠʜʥʦ, ʯʪʦ ʦʯʠʩʪʥʳʝ ʚʳʨʘʙʦʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʚʣʠʷʥʠʷ ʧʦʜʨʘʙʦʪʢʠ ʠʤʝʶʪ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʪʫʨʦʚ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʚ ʦʪʣʠʯʠʠ ʦʪ ʢʘʤʝʨ, ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʚʣʠʷʥʠʷ ʦʪʨʘʙʦʪʢʠ 
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2.6 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2 

1. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ 

[20] ʧʨʦʬ. ɺ.ʇ. ɿʫʙʦʚʘ ʠ ʘʚʪʦʨʘ ʜʠʩʩʝʨʪʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ ʢ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʜʦʙʳʚʘʝʤʳʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, 

ʦʪʥʦʩʠʪʩʷ ʦʧʝʨʝʞʘʶʱʘʷ ʚʳʝʤʢʘ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘʧʘʩʦʚ ʙʦʛʘʪʳʭ 

ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʘʜʢʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ 

ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʣʘʩʪʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʪʨʝʱʠʥ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʢʦʚ ʧʝʨʚʠʯʥʳʭ ʢʘʤʝʨ ʠ ʠʭ ʦʙʨʫʰʝʥʠʷʤ. 

ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʵʪʦʤ ʧʦʣʦʩʪʠ ʧʨʠ ʚʝʜʝʥʠʠ ʟʘʢʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʚ 

ʧʝʨʚʠʯʥʳʭ ʢʘʤʝʨʘʭ ʟʘʧʦʣʥʷʶʪʩʷ ʪʚʝʨʜʝʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ 

ʦʙʨʫʰʘʝʪʩʷ ʙʫʨʦʚʟʨʳʚʥʳʤʠ ʨʘʙʦʪʘʤʠ ʧʨʠ ʧʨʦʭʦʜʢʝ ʚʪʦʨʠʯʥʳʭ (ʧʨʠʩʝʯʥʳʭ) 

ʢʘʤʝʨ; 

2. ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʩʦʛʣʘʩʥʦ 

ʨʝʡʪʠʥʛʦʚʦʡ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʥʦʩʪʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ: 

çʅʘʨʫʰʝʥʥʳʡ ʤʘʩʩʠʚè ʠ çʆʯʝʥʴ ʥʘʨʫʰʝʥʥʳʡ ʤʘʩʩʠʚè, ʤʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ Q ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,85 - 1,33; 

3. ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʜʦʙʳʚʘʝʤʦʡ 

ʚʢʨʘʧʣʝʥʥʦʡ ʨʫʜʳ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʦʪʙʦʡʢʠ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʠ ʧʨʦʭʦʜʢʝ 

ʚʪʦʨʠʯʥʳʭ (ʧʨʠʩʝʯʥʳʭ) ʢʘʤʝʨ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 12-25% ʠ ʙʦʣʝʝ. ɺʝʨʭʥʠʝ 

ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʫʙʦʞʠʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʘʤʝʨ, ʚ ʦʙʦʠʭ ʙʦʢʘʭ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʟʘʢʣʘʜʦʯʥʳʡ ʤʘʩʩʠʚ, 

ʥʠʞʥʠʝ - ʜʣʷ ʢʘʤʝʨ ʦʜʠʥ ʠʟ ʙʦʢʦʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʟʘʢʣʘʜʦʯʥʳʤ 

ʤʘʩʩʠʚʦʤ, ʚʪʦʨʦʡ ʨʫʜʥʳʤ ʤʘʩʩʠʚʦʤ; 

4. ʅʝʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʝʥʦʢ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ ʠ ʦʙʲʝʤʳ 

ʚʳʚʘʣʦʚ ʧʦʨʦʜ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ: 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʪʨʝʱʠʥ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʟʘʣʝʞʘʭ ʚʢʨʘʧʣʝʥʥʳʭ 

ʨʫʜ, ʬʦʨʤʠʨʫʝʤʳʭ ʧʨʠ ʠʭ ʧʦʜʨʘʙʦʪʢʝ; ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ 

(ʜʦ 25ʤ ʠ ʙʦʣʝʝ). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ çʩʪʦʷʥʠʷè ʦʯʠʩʪʥʦʡ 
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ʢʘʤʝʨʳ, ʥʝ ʟʘʣʦʞʝʥʥʦʡ ʪʚʝʨʜʝʶʱʠʤʠ ʟʘʢʣʘʜʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʚʣʠʷʥʠʝ 

ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʨʘʩʪʘʝʪ; 

5. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ, 

ʠʩʢʣʶʯʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʧʝʨʝʞʘʶʱʝʡ ʚʳʝʤʢʠ ʩʧʣʦʰʥʳʭ ʙʦʛʘʪʳʭ 

ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ ʥʘ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʨʝʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʧʦʣʥʦʡ ʟʘʢʣʘʜʢʠ ʪʚʝʨʜʝʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʢʘʤʝʨ, 

ʧʨʦʡʜʝʥʥʳʭ ʧʦ ʙʦʛʘʪʳʤ ʨʫʜʘʤ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʟʘʢʣʘʜʢʠ ʜʘʥʥʳʭ ʢʘʤʝʨ;  

6. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʜʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʚʢʨʘʧʣʝʥʥʳʭ 

ʨʫʜ ʛʦʨʥʳʤʠ ʨʘʙʦʪʘʤʠ ʧʦ ʙʦʛʘʪʳʤ ʨʫʜʘʤ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʤʘʩʩʠʚʘ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʪʨʝʱʠʥ ʠ 

ʨʘʩʢʨʳʪʠʠ ʨʘʥʝʝ ʟʘʣʝʯʝʥʥʳʭ ʪʨʝʱʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʪʳʭ ʪʝʭʥʦʛʝʥʥʳʭ 

ʪʨʝʱʠʥ (ʙʝʟ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ) ʥʘ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʦʣʝʝ 

ʯʝʤ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʥʝ 

ʟʦʥ ʚʣʠʷʥʠʷ ʧʦʜʨʘʙʦʪʢʠ; 

7. ʇʦ ʜʘʥʥʳʤ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè ʚʳʩʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʪʨʝʱʠʥ, ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʢʨʦʚʣʝ ʙʦʛʘʪʳʭ ʨʫʜ ʧʨʠ ʠʭ ʦʪʨʘʙʦʪʢʝ, ʟʘʚʠʩʠʪ ʚ 

ʦʩʥʦʚʥʦʤ ʦʪ ʤʦʱʥʦʩʪʠ ʠʟʚʣʝʢʘʝʤʦʛʦ ʨʫʜʥʦʡ ʟʘʣʝʞʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

ʧʦ ʧʣʦʱʘʜʠ ʨʫʜʥʠʯʥʦʛʦ ʧʦʣʷ 24 ʤʝʪʨʘ.  

 



92 
 

 

ɻʃɸɺɸ 3 ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ɻʆʈʅʆ-ʊɽʍʅʀʏɽʉʂʀʍ 

ʌɸʂʊʆʈʆɺ ʅɸ ʋʉʊʆʁʏʀɺʆʉʊʔ ʆʏʀʉʊʅʓʍ ʂɸʄɽʈ ʇʈʀ 

ʆʊʈɸɹʆʊʂɽ ɺʂʈɸʇʃɽʅʅʓʍ ʈʋɼ 

3.1 ɹʣʦʯʥʘʷ ʛʝʦʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè  

ɺ ʛʣʘʚʝ 2 ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ 

ʧʦʣʝ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ 

ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮʳ ʟʦʥʳ, ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʢʨʦʚʣʝ 

ʦʪʨʘʙʦʪʘʥʥʳʭ ʩʧʣʦʰʥʳʭ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ, ʚ ʢʨʦʚʣʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʟʘʣʝʛʘʶʪ 

ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʙʣʦʯʥʘʷ 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ [86,61,80]. ʇʨʠʤʝʥʝʥʠʝʤ ʙʣʦʯʥʦʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʫʯʝʪʦʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʢʦʥʢʨʝʪʥʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ. 

ʉʦʟʜʘʥʠʝ ʙʣʦʯʥʦʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: 

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʛʣʘʚʘ 2); 

2. ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʙʣʦʯʥʦʡ ʤʦʜʝʣʠ; 

3. ʀʥʪʝʨʧʦʣʷʮʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʙʣʦʯʥʫʶ ʤʦʜʝʣʴ; 

4. ɺʝʨʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʇʨʦʪʦʪʠʧ ʙʣʦʯʥʦʡ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪ ʛʝʦʤʝʪʨʠʶ ʚʢʨʘʧʣʝʥʥʦʛʦ ʨʫʜʥʦʛʦ 

ʪʝʣʘ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè (ʨʠʩʫʥʦʢ 3.1). 

ʈʘʟʤʝʨʳ ʤʘʪʝʨʠʥʩʢʦʛʦ ʙʣʦʢʘ ʨʘʚʥʳ 2ʭ2ʭ2 ʤʝʪʨʘ, ʪʝʢʫʱʠʝ ʨʘʟʤʝʨʳ 

ʧʨʠʥʷʪʳ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʠ ʚʢʨʘʧʣʝʥʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʘ 

ʪʘʢʞʝ ʛʝʦʤʝʪʨʠʠ ʦʯʠʩʪʥʳʭ ʢʘʤʝʨ. ʈʘʟʤʝʨʳ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʨʘʪʥʦ 

ʨʘʟʤʝʨʘʤ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ. 
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ʈʠʩʫʥʦʢ 3.1 - ʇʨʦʪʦʪʠʧ ʙʣʦʯʥʦʡ ʤʦʜʝʣʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʫʜʥʠʢʝ 

çʆʢʪʷʙʨʴʩʢʠʡè 

ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʦ 

ʟʘʣʝʛʘʥʠʠ ʨʫʜʥʦʛʦ ʪʝʣʘ ʚ ʤʦʜʝʣʴ. ʇʨʦʮʝʩʩ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʥʳʭ ʪʨʝʥʜʦʚ (ʚʥʫʪʨʝʥʥʠʡ ʠʥʩʪʨʫʤʝʥʪ ʇʆ Micromine).  

ʉʪʨʫʢʪʫʨʥʳʡ ʪʨʝʥʜ - ʵʪʦ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ, ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʦʚʣʠ ʠʣʠ ʧʦʜʦʰʚʳ ʨʫʜʥʳʭ ʪʝʣ [6]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʨʝʥʜʘ ʥʘ ʵʪʘʧʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʦʨʠʝʥʪʘʮʠʶ ʬʠʛʫʨʳ ʧʦʠʩʢʘ [6].  

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʤʦʜʝʣʠ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʧʨʦʮʝʩʩʫ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ. ɺʳʙʦʨ ʤʝʪʦʜʘ ʠʥʪʝʨʧʦʣʷʮʠʠ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ 

ʙʣʦʯʥʦʡ ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʬʫʥʢʮʠʶ ʧʝʨʝʥʦʩʘ ʟʥʘʯʝʥʠʡ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: ʣʠʥʝʡʥʦʤʫ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ, ʩʪʝʧʝʥʥʦʤʫ ʠ ʪ.ʜ. (ʨʠʩʫʥʦʢ 3.2). 
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ʈʘʟʨʝʟ 1 

 

 - ʣʠʥʠʷ ʧʦʚʪʦʨʷʶʱʘʷ ʫʛʣʳ ʠ ʘʟʠʤʫʪʳ ʧʘʜʝʥʠʝ ʚʢʨʘʧʣʝʥʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ 

ʈʠʩʫʥʦʢ 3.2 - ʉʪʨʫʢʪʫʨʥʳʡ ʪʨʝʥʜ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʘʜʝʥʠʝ ʠ ʧʨʦʩʪʠʨʘʥʠʝ 

ʚʢʨʘʧʣʝʥʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ ʥʘ ʨʫʜʥʠʢʝ çʆʢʪʷʙʨʴʩʢʠʡè 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʘʥʘʣʠʟʫ ʠ ʦʙʨʘʙʦʪʢʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ 2 ʛʨʫʧʧʳ: 

Å ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ (ʠʥʪʝʨʧʦʣʷʪʦʨʳ) - ʣʠʥʝʡʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʥʘ ʦʩʥʦʚʝ ʪʨʠʘʥʛʫʣʷʮʠʠ, ʤʝʪʦʜ ʦʙʨʘʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ʚ ʩʪʝʧʝʥʠ, 

ʤʫʣʴʪʠ-ʢʚʘʜʨʘʪʠʯʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʪ. ʧ. [80,81]; 

Å ʛʝʦʩʪʘʪʠʩʪʠʢʘ - ʤʦʜʝʣʠ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ [62,76]; 

ʂʦʥʝʯʥʦ, ʧʨʦʚʦʜʠʪʴ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʥʝ 

ʩʣʝʜʫʝʪ, ʧʦʩʢʦʣʴʢʫ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʚ 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ, ʪʘʢ ʠ ʚ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʦʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʝʦʩʪʘʪʠʩʪʠʢʘ - ʵʪʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ɸ 

ɹ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʪʦʨʳʡ ʤʦʞʝʪ ʨʝʰʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ [76,18,33]: 

Å ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʚ ʪʦʯʢʝ, ʛʜʝ ʠʟʤʝʨʝʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ; 

Å ʥʘʨʠʩʦʚʘʪʴ ʢʘʨʪʫ, ʧʦʩʪʨʦʠʪʴ ʠʟʦʣʠʥʠʠ (ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʥʘ 

ʧʣʦʪʥʦʡ ʩʝʪʢʝ); 

Å ʦʮʝʥʠʪʴ ʦʰʠʙʢʫ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʦʡ ʦʮʝʥʢʠ; 

Å ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʤʘʣʦ ʠʟʤʝʨʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ 

ʟʥʘʯʝʥʠʷ ʜʨʫʛʦʡ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʩ ʥʝʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʦ 

ʤʥʦʛʦ ʠʟʤʝʨʝʥʠʡ; 

Å ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʧʨʝʚʳʩʷʪ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʚ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʦʙʣʘʩʪʠ; 

Å ʧʦʣʫʯʠʪʴ ʥʘʙʦʨ ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʨʝʘʣʠʟʘʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʪʦʣʴʢʦ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ 

ʟʘʜʘʯʠ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʩʧʠʩʢʘ.  

ʅʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʤʝʪʨʠʢʦʡ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʙʘʟʠʨʫʶʪʩʷ 

ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʚʘʨʠʘʮʠʠ ʜʘʥʥʳʭ. ʄʝʪʦʜ ʂʨʠʛʠʥʛʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʷʨʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ʆʜʥʘʢʦ, ʜʣʷ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʢ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʘʮʠʦʥʘʨʥʳ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʚ ʩʪʨʦʛʦʤ ʩʤʳʩʣʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʦʙʣʘʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʜʝʥʪʠʯʥʳʤʠ [60,61,80]. ʉʫʱʝʩʪʚʫʶʪ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʧʨʦʚʝʨʢʠ ʠ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʜʘʥʥʳʭ - ʵʪʦ 

ʧʨʦʚʝʨʢʘ ʜʘʥʥʳʭ ʥʘ ʛʦʤʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴ. ɼʘʥʥʳʡ ʪʝʩʪ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʦʧʝʨʘʪʠʚʥʫʶ ʦʮʝʥʢʫ, ʠʤʝʝʪʩʷ ʣʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʠ 

ʜʠʩʧʝʨʩʠʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. 
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ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʧʨʠʥʷʪ ʧʘʨʘʤʝʪʨ Q prime, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʢʦʤʧʣʝʢʩʥʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʤʘʩʩʠʚʘ (ʛʣʘʚʘ 2), ʦʥ ʞʝ 

ʙʫʜʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʩʯʝʪʝ ʫʩʪʦʡʯʠʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʦʯʠʩʪʥʦʡ ʢʘʤʝʨʳ.  

ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʜʘʥʥʳʝ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ (ʛʝʦʪʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʝʨʥʘ), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3.3, 3.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 3.3 - ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ Qprime, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʢʝʨʥʘ, ʥʘ ʛʦʤʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴ 
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ʈʠʩʫʥʦʢ 3.4 - ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ Qprime, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʥʘ ʛʦʤʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴ  

ɼʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʣʠʥʝʡʥʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʧʨʠʟʥʘʢʦʤ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʞʝ ʥʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʦʪʩʝʯʴ ʠʥʩʪʨʫʤʝʥʪʳ ʛʝʦʩʪʘʪʠʩʪʠʢʠ. 

ɺʚʠʜʫ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʘʥʥʳʭ ʥʘʨʫʰʝʥʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ (ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ > 100%), ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʥʠʞʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʙʠʝʥʠʝ ʤʘʩʩʠʚʘ ʥʘ 

ʩʪʨʫʢʪʫʨʥʳʝ ʜʦʤʝʥʳ [93]. ɼʣʷ ʫʩʣʦʚʠʡ ʨʫʜʥʠʢʘ çʆʢʪʷʙʨʴʩʢʠʡè, ʩʪʨʫʢʪʫʨʥʳʝ 

ʜʦʤʝʥʳ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʮʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʥʘʨʫʰʝʥʠʡ, ʚʩʝʛʦ ʚʳʜʝʣʝʥʦ 6 

ʩʪʨʫʢʪʫʨʥʳʭ ʜʦʤʝʥʦʚ (ʨʠʩʫʥʦʢ 3.5). 
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ʈʠʩʫʥʦʢ 3.5 - ɺʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʜʦʤʝʥʳ ʧʦ 

ʛʨʘʥʠʮʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʤʘʩʩʠʚʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʜʦʤʝʥʳ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ [86]. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʤʝʪʦʜʘ: ʤʝʪʦʜ ʦʙʨʘʪʥʳʭ ʚʟʚʝʰʝʥʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ ʠ ʤʝʪʦʜ ɸʤʘʟʦʥʘʩ [63-65]. 

ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʚʫʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.6. 

ɸ) 

 

ɹ) 

 

ʈʠʩʫʥʦʢ 3.6 - ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨ ʥʘʨʫʰʝʥʥʦʩʪʠ Qprime ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ɸ) ʄʝʪʦʜ ʦʙʨʘʪʥʳʭ 

ʚʟʚʝʰʝʥʥʳʭ ʨʘʩʩʪʦʷʥʠʡ ɹ) ʄʝʪʦʜ ɸʤʘʟʦʥʘʩ 
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ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ʛʣʘʚʘ 2). 

ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʨʘʟʥʠʮʘ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ, ʚ 1 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʦʙʨʘʪʥʳʭ ʨʘʩʩʪʦʷʥʠʡ (IDW) ʧʝʨʝʭʦʜ ʤʝʞʜʫ 

ʟʦʥʘʤʠ ʷʚʣʷʝʪʩʷ çʧʣʘʚʥʳʤè, ʢʦʛʜʘ ʚʦ 2 ʩʣʫʯʘʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ 

ɸʤʘʟʦʥʘʩ ʢʘʨʪʠʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʙʠʥʘʮʠʶ ʧʣʘʚʥʳʭ ʠ ʨʝʟʢʠʭ ʧʝʨʝʭʦʜʦʚ, 

ʯʪʦ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʝʭʥʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʤʘʩʩʠʚʘ ʚʢʨʘʧʣʝʥʥʳʭ ʨʫʜ ʥʘ ʨʠʩʫʥʢʝ 3.7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨ FF (ʯʘʩʪʦʪʘ ʪʨʝʱʠʥ ʥʘ ʤʝʪʨ) ʧʦ ʩʪʚʦʣʫ ʦʜʥʦʡ ʠʟ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʢʚʘʞʠʥ, ʢʦʪʦʨʘʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʝʧʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʤʘʩʩʠʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʘʙʩʦʣʶʪʥʳʝ ʚʝʣʠʯʠʥʳ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʠʨʘʱʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʘʪʴ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

(ʨʦʩʪʘ ʠʣʠ ʩʥʠʞʝʥʠʷ) ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʦʪ ʠʥʪʝʨʚʘʣʘ ʢ 

ʠʥʪʝʨʚʘʣʫ, ʯʪʦ ʠ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ 

ʤʘʩʩʠʚʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʝʦʤʝʭʘʥʠʢʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ɸʤʘʟʦʥʘʩ. ʊʘʢʞʝ, ʩ ʮʝʣʴʶ ʦʪʨʘʞʝʥʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ 

ʚ ʇʆ çʪʅʘʚʠʛʘʪʦʨè ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʫʣʴ çɸʜʘʧʪʘʮʠʠè.  

 



100 
 

 

 

 - ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʦʩʪ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 30 ʜʦ 50% 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʛʦ ʠʥʪʝʨʚʘʣʘ 

 - ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʦʩʪ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʙʦʣʴʰʝ 50% 

ʈʠʩʫʥʦʢ 3.7 - ɻʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ FF 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠʥʷʪ ʨʘʜʠʫʩ ʧʦʠʩʢʦʚʦʡ ʬʠʛʫʨʳ, 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʣʠʷʶʱʠʡ ʥʘ ʢʘʯʝʩʪʚʦ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ [65-67]. ɺʩʝʛʦ 

ʚʳʧʦʣʥʝʥʦ 350 ʠʪʝʨʘʮʠʡ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʧʨʠʥʷʪʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʟʥʘʯʝʥʠʝ ʧʦ ʛʠʩʪʦʛʨʘʤʤʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʨʠʩʫʥʦʢ 3.8). 

 

ʈʠʩʫʥʦʢ 3.8 - ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 


