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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʟʘʚʦʜʦʚ ʈʦʩʩʠʠ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʦʚ (ʊʇɸ) ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ 

ʥʝʬʪʷʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ ʩ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʘʟʤʝʨʥʦ-ʤʘʨʦʯʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ 

ʥʝʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ [1]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʨʫʙʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʪʦʯʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʫ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ 

ʜʠʘʤʝʪʨʫ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʴʶ, 

ʤʘʥʝʚʨʝʥʥʦʩʪʴʶ, ʥʘʜʝʞʥʦʩʪʴʶ, ʤʝʥʴʰʠʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʪʨʫʙ ʰʠʨʦʢʦʛʦ ʩʦʨʪʘʤʝʥʪʘ ʠʟ 

ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

ʥʘ ʜʚʫʭʚʘʣʢʦʚʳʭ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ: ʩ çʧʦʩʘʜʦʤè, çʨʘʟʤʝʨ ʚ ʨʘʟʤʝʨè ʠ 

çʧʦʜʲʝʤʦʤè ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ ʛʠʣʴʟʳ ʢʘʢ ʧʨʠ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʧʨʠ ʚʪʦʨʦʡ ʩʪʘʜʠʠ 

ʧʨʦʮʝʩʩʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʨʝʘʣʠʟʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʥʠʬʠʢʘʮʠʷ ʜʠʘʤʝʪʨʦʚ 

ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ. 

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʦʥʢʦʩʪʝʥʥʳʭ ʪʨʫʙ, ʧʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʚʳʩʦʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ 

ʛʠʣʴʟ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ 

ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʩ ʧʦʥʠʞʝʥʥʦʡ ʠʩʭʦʜʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠʟ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʠ ʠ ʩʧʣʘʚʦʚ.  
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ɽʜʠʥʩʪʚʝʥʥʳʤ ʘʛʨʝʛʘʪʦʤ ʚ ʈʦʩʩʠʠ, ʛʜʝ ʧʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʟʘ ʜʚʝ ʦʧʝʨʘʮʠʠ ʚ ʦʜʥʦʡ ʢʣʝʪʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʷʚʣʷʝʪʩʷ ʊʇɸ 70-270 ɸʆ çɺʄɿè, 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʆɸʆ çʕɿʊʄè ʚ 2008 ʛ. ʠ ʚʚʝʜʝʥʥʳʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 2009 ʛ. ʅʘ 

ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʥʝʡʢʠ 

ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʩ ʥʘʧʣʘʚʢʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʥʦʩʦʩʪʦʡʢʠʤ 

ʞʘʨʦʧʨʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʦʮʝʩʩ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 

ʥʝʠʟʤʝʥʥʦʡ ʥʘʩʪʨʦʡʢʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʤʝʥʷʝʤʳʭ ʤʝʞʜʫ 

ʦʧʝʨʘʮʠʷʤʠ ʦʧʨʘʚʦʢ. ʇʦʵʪʦʤʫ ʧʨʠ ʪʘʢʦʡ ʩʭʝʤʝ ʧʨʦʢʘʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʣʠʥʝʝʢ, ʪʘʢ ʢʘʢ ʥʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ 

ʠʩʧʳʪʳʚʘʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʝʨʤʦʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʊʇɸ 70-270 ʷʚʣʷʶʪʩʷ ʪʨʫʙʳ ï ʤʫʬʪʦʚʳʝ ʟʘʛʦʪʦʚʢʠ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʠʭ ʪʨʫʙ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʦʨʦʛʦʩʪʦʷʱʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʟʘʛʦʪʦʚʢʘ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʩʫʤʤʘʨʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ, ʚ ʧʨʝʜʝʣʘʭ 2,5-3,5. ʉʢʚʦʟʥʦʡ ʨʘʩʭʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʤʝʪʘʣʣʘ (ʈʂʄ) ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʫʬʪ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠ ʢʘʯʝʩʪʚʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʈʂʄ ʠ ʩʪʦʠʤʦʩʪʴʶ 

ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʧʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʫʶ ʥʝʧʨʝʨʳʚʥʦʣʠʪʫʶ ʟʘʛʦʪʦʚʢʫ ʧʨʠ ʫʩʣʦʚʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʦʡ ʟʘʛʦʪʦʚʦʢ ʥʘ ʩʪʘʥʘʭ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠʩʴ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʧʣʘʥʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʉʉʉʈ, ʢʦʛʜʘ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʷʣʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʝʭʥʦʣʦʛʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ 

ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʩʚʦʜʠʣʠʩʴ 

ʢ ʩʦʛʣʘʩʦʚʘʥʠʶ ʪʝʤʧʦʚ ʧʨʦʢʘʪʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʣʝʪʝʡ [2]. 
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ɺʣʠʷʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ 

ʧʨʦʰʠʚʢʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʠʣʴʟ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ 

ʦʩʚʝʱʝʥʦ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʚ ʨʘʙʦʪʝ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʫʙ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʨʪʘʤʝʥʪʘ 

ʥʝ ʪʨʝʙʦʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʦʨʫʜʦʚʘʥʠʠ ʊʇɸ 70-270 ɸʆ çɺʄɿè. 

ʂʣʶʯʝʚʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʧʨʦʰʠʚʢʠ. ʇʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʪʨʫʙ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʩʥʠʞʝʥʠʷ ʈʂʄ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʝʞʠʤʳ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʧʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ 

ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ 

ʪʨʫʙ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʢʘʣʠʙʨʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʝʞʠʤʳ 

ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʠʭ ʩʫʤʤʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʳʪʷʞʢʠ, ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʪʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦ 

ʚʩʝʡ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʤʫʬʪʦʚʳʭ ʪʨʫʙ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʩʥʠʞʝʥʠʶ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ. 
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- ʚʳʧʦʣʥʠʪʴ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʨʦʢʘʪʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʧʨʠ 

ʟʘʜʘʥʥʦʤ ʩʫʤʤʘʨʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʳʪʷʞʢʠ; 

- ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ 

ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʥʘ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʞʠʤʳ ʧʨʦʢʘʪʢʠ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ 

ʟʘʛʦʪʦʚʦʢ ʩʪʘʣʠ ʤʘʨʢʠ ɼ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʩʫʤʤʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

ʚʳʪʷʞʢʠ (‘В σȟτφȣτȟρχ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʪʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʛʦʪʦʚʦʢ 

ʠ ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

- ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ 

ʩʧʦʩʦʙ ʧʨʦʰʠʚʢʠ ʩ ʧʦʜʘʯʝʡ ʦʭʣʘʜʠʪʝʣʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʥʝʝʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ; 

- ʚʳʧʦʣʥʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʥʝʝʢ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. 

ʇʨʦʚʝʜʝʥʦ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʨʦʢʘʪʢʠ 

ʪʨʫʙ ʠ ʢʘʣʠʙʨʦʚʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʧʨʦʢʘʪʘ, ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʪʨʫʙ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270 ɸʆ çɺʄɿè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʣʴʟ ʧʝʨʝʜ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʪʘʜʠʷʤʠ 

ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʥʳʝ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʠʟ ʅʃɿ ʜʚʫʭ ʪʠʧʦʨʘʟʤʝʨʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʩʣʝ ʧʨʦʢʘʪʥʦʛʦ 

ʥʘʛʨʝʚʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. 
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ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ ʠʭ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʢʘʬʝʜʨʳ 

ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè. 
  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʨʘʙʦʪʝ, ʠʤʝʶʪ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʢʘʪʢʘʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʠʣʴʟ ʠ ʪʨʫʙ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʧʦʚʝʨʝʥʥʳʤ ʢʦʥʪʘʢʪʥʳʤ ʤʝʨʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʀʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʧʦʤʦʱʠ ʪʝʧʣʦʚʠʟʦʨʘ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʜʘʥʥʳʝ ʧʦ 

ʥʘʩʪʨʦʡʢʝ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʟʘʤʝʨʘʤ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʩʪʘʜʠʡ ʜʝʬʦʨʤʘʮʠʠ, ʧʦʢʘʟʘʪʝʣʷʤ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʯʘʩʪʦʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ, ʬʦʪʦʤʘʪʝʨʠʘʣʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʦʪ ʪʨʫʙ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ 

çAxioObserverD1mè ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ çThixometProè. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʧʨʦʛʨʘʤʤʝ QFORM 3D. ʇʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʢʘʪʦʢ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʊʇɸ 70-270 ɸʆ çɺʄɿè. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ, ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ MS Excel 

ʠ ibaAnalizer. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʘ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʧʨʦʙʦʚʘʥʠʷʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʢʘʪʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʥʠʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270 ɸʆ çɺʄɿè. 
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

- ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʚ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ; 

- ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʨʦʢʘʪʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʩʫʤʤʘʨʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʳʪʷʞʢʠ; 

- ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʥʘ ʊʇɸ 70-270 ʠʟ 

ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ; 

- ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʩ 

ʧʦʜʘʯʝʡ ʦʭʣʘʜʠʪʝʣʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ; 

- ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʢʘʪʦʢ ʥʘ ʊʇɸ 70-270. 

ʈʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. 

ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 

ʚʥʝʜʨʝʥʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʨʝʞʠʤʳ ʜʝʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʝʥʴʰʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ.  

ʈʘʟʨʘʙʦʪʘʥʘ, ʦʧʨʦʙʦʚʘʥʘ ʠ ʧʨʝʜʣʦʞʝʥʘ ʢ ʚʥʝʜʨʝʥʠʶ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ. 

ʈʘʟʨʘʙʦʪʘʥʳ, ʦʧʨʦʙʦʚʘʥʳ ʠ ʚʥʝʜʨʷʶʪʩʷ ʨʝʞʠʤʳ ʧʨʦʢʘʪʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 70-270, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ.  

ʈʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʢʘʬʝʜʨʳ 

ʆʄɼ çʅʀʊʋ çʄʀʉʠʉè. 

ʃʠʯʥʳʡ ʚʢʣʘʜ: 

- ʩʧʣʘʥʠʨʦʚʘʥʳ ʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʊʇɸ 70-270, ʧʨʦʠʟʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

- ʚʳʧʦʣʥʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

ʟʘʛʦʪʦʚʦʢ; 
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- ʨʘʟʨʘʙʦʪʘʥʘ, ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ; 

- ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270 ʠʟ 

ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʣʠʙʨʦʚʢʠ ʚʘʣʢʦʚ ʠ ʦʧʨʘʚʦʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 70-270, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʢʘʪʢʫ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ;  

- ʩʧʣʘʥʠʨʦʚʘʥʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʨʦʢʘʪʢʘ ʪʨʫʙ ʜʚʫʭ 

ʪʠʧʦʨʘʟʤʝʨʦʚ ʥʘ ʊʇɸ 70-270 ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʨʫʙ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʢʦʪʦʨʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʨʦʨʘʙʦʪʢʝ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʣʫʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ ʍII ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʢʦʥʛʨʝʩʩʝ ʧʨʦʢʘʪʯʠʢʦʚ (ɺʳʢʩʘ, 2019); ʍI ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆʄʂ (ɺʳʢʩʘ, 2018); ʍII ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆʄʂ (ɺʳʢʩʘ, 2019); ʪʨʝʪʴʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʇʘʚʣʦʚʩʢʠʝ ʯʪʝʥʠʷ" (ʄʦʩʢʚʘ, 2021); VIII  

ʨʝʛʠʦʥʘʣʴʥʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ɺʳʢʩʘ, 2021). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʥʘ ʢʘʬʝʜʨʝ ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ, ʧʦʩʪʨʦʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 15.03.02 

çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷè, 22.03.02 çʄʝʪʘʣʣʫʨʛʠʷè ʠ ʤʘʛʠʩʪʨʦʚ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 15.04.02 çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷè, 22.04.02 

çʄʝʪʘʣʣʫʨʛʠʷè ʥʘ ʢʘʬʝʜʨʝ ʆʄɼ ʅʀʊʋ çʄʀʉʠʉè. 

ʇʫʙʣʠʢʘʮʠʠ. 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 13 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ 5 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ ʠʟ ʧʝʨʝʯʥʷ ɺɸʂ ʈʌ. ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʩʪʘʪʴʠ ʚʭʦʜʷʪ ʚ ʨʝʬʝʨʘʪʠʚʥʳʝ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʟr ʜʘʥʥʳʭ ʈʀʅʎ ʠ Scopus. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥʦ ʯʝʪʳʨʝ ʧʘʪʝʥʪʘ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʧʷʪʠ ʛʣʘʚ, ʚʳʚʦʜʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʠʟʣʦʞʝʥʘ ʥʘ 133 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ 

ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 49 ʨʠʩʫʥʢʦʚ, 23 ʪʘʙʣʠʮʳ, ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʠʟ 83 

ʥʘʠʤʝʥʦʚʘʥʠʡ.  
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ɻʣʘʚʘ 1. ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ  

1.1.  ʊʦʯʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ  

1.1.1. ʈʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ 

ɺ ʩʚʷʟʠ, ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʣʣʘ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʩʘʤʦʮʝʥʪʨʠʨʦʚʘʥʠʶ ʦʧʨʘʚʢʠ, ʜʚʫʭʚʘʣʢʦʚʘʷ 

ʚʠʥʪʦʚʘʷ ʧʨʦʰʠʚʢʘ ʦʙʣʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʯʘʩʪʠ ʪʦʯʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʰʠʚʢʠ 

ʟʘʛʦʪʦʚʦʢ (ʧʨʝʩʩʦʚʘʥʠʝ, ʧʨʝʩʩ-ʚʘʣʢʦʚʘʷ ʧʨʦʰʠʚʢʘ, ʧʨʦʰʠʚʢʘ ʚ ʪʨʝʭʚʘʣʢʦʚʳʭ 

ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ) [3]. 

ʅʘʠʙʦʣʝʝ ʦʙʰʠʨʥʦ ʪʝʤʘʪʠʢʘ ʪʦʯʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ ʦʪʨʘʞʝʥʘ ʚ ʨʘʙʦʪʝ ʄ.ʌ. 

ʉʪʦʣʝʪʥʝʛʦ ʠ ɽ.ɼ. ʂʣʝʤʧʝʨʪʘ [4]. ɺʩʝ ʨʘʟʥʦʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ, 

ʘʚʪʦʨʳ ʜʝʣʷʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ:  

1) ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʧʨʦʰʠʚʢʠ ʚ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ;  

2) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ;  

3) ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʦʣʱʠʥʳ 

ʩʪʝʥʢʠ ʛʠʣʴʟ ɸ.ʇ. ʏʝʢʤʘʨʝʚ ʠ ʗ.ʃ. ɺʘʪʢʠʥ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʘʤ, ʯʪʦ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 

ʧʦ ʦʙʨʘʟʫʶʱʠʤ ʛʠʣʴʟʳ ʠʟʤʝʥʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʠ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʢʨʠʚʦʡ, ʥʘʧʦʤʠʥʘʶʱʝʡ 

ʩʠʥʫʩʦʠʜʫ. ʇʦ ʜʣʠʥʝ ʛʠʣʴʟʳ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʧʠʨʘʣʠ ʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʟʚʘʥʘ ʵʢʩʮʝʥʪʨʠʯʥʦʩʪʴʶ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʜʠʘʤʝʪʨʦʚ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʢʦʥʮʘʭ ʛʠʣʴʟ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 

ʥʘʠʙʦʣʴʰʘʷ ʠ ʚʦʟʥʠʢʘʝʪ ʚ ʭʦʜʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ [4]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʝʜʠʥʳ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ 

ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ, ʫʤʝʥʴʰʘʷʩʴ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʩ ʨʦʩʪʦʤ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʝʥʘ. 
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ʇʦʵʪʦʤʫ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʭ ʪʨʫʙ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ 

ʛʠʣʴʟ.  

ʇʦʷʚʣʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʛʠʣʴʟ ʦʙʲʷʩʥʷʶʪ ʩʣʦʞʥʳʤ 

ʜʚʠʞʝʥʠʝʤ ʦʧʨʘʚʢʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘ ʥʝʝ ʩʤʝʱʘʶʱʠʭ ʩʠʣ ʩʦ 

ʩʪʦʨʦʥʳ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʤʝʪʘʣʣʘ ʠ ʩʪʝʨʞʥʷ [4]. 

ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʦʧʨʘʚʢʠ ʦʪ ʦʩʠ 

ʟʘʛʦʪʦʚʢʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ, 

ʦʪʥʦʩʷʪʩʷ: ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʠ ʬʦʨʤʘ ʪʦʨʮʦʚ ʟʘʛʦʪʦʚʢʠ ʠ ʝʝ ʦʚʘʣʴʥʦʩʪʴ, 

ʟʘʮʝʥʪʨʦʚʢʘ ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʪʦʨʮʘ, ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʚʘʣʢʦʚ, ʢʘʣʠʙʨʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʠʟʥʦʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺ ʨʘʙʦʪʝ [5], ʠʩʩʣʝʜʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʪʨʫʙʥʳʭ 

ʟʘʛʦʪʦʚʦʢ ʥʘ ʪʨʝʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʠ ʠʭ ʧʨʦʰʠʚʢʘ. ɸʚʪʦʨʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʛʠʣʴʟ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʟʘʛʦʪʦʚʦʢ ʩ ʚʦʣʥʦʦʙʨʘʟʥʳʤ ʧʨʦʬʠʣʝʤ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʘʯʝʩʪʚʦ ʪʦʨʮʘ ʟʘʛʦʪʦʚʢʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʣʦʚʠʷ 

ʟʘʭʚʘʪʘ ʝʝ ʚʘʣʢʘʤʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʦʩʦʙʝʥʥʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʵʪʦʤ 

ʢʦʥʮʝʚʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ [4]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʊʇɸ 

ʧʦʨʝʟʢʫ ʟʘʛʦʪʦʚʦʢ ʥʘ ʤʝʨʥʳʝ ʜʣʠʥʳ ʧʨʦʠʟʚʦʜʷʪ ʜʠʩʢʦʚʳʤʠ ʧʠʣʘʤʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʦʩʪʘʪʦʯʥʳʭ ʪʷʥʫʱʠʭ ʩʠʣ ʧʝʨʝʜ ʚʪʦʨʠʯʥʳʤ ʟʘʭʚʘʪʦʤ ʟʘʛʦʪʦʚʢʠ 

ʚʘʣʢʘʤʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʛʠʣʴʟʳ 

ʥʘ ʧʝʨʝʜʥʠʡ ʪʦʨʝʮ ʟʘʛʦʪʦʚʢʠ ʥʘʥʦʩʷʪ ʮʝʥʪʨʠʨʫʶʱʝʝ ʫʛʣʫʙʣʝʥʠʝ. ʆʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʥʘʥʝʩʝʥʠʝ ʮʝʥʪʨʠʨʫʶʱʝʛʦ ʫʛʣʫʙʣʝʥʠ ̫ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʠʟ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ, ʘ ʪʘʢʞʝ ʅʃɿ ʩ ʥʠʟʢʦʡ ʠʩʭʦʜʥʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦ ʨʝʞʠʤʘʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʫʤʝʥʴʰʝʥʥʳʤ ʦʙʞʘʪʠʝʤ ʟʘʛʦʪʦʚʢʠ 

ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ [11]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʥʪʨʠʨʫʶʱʝʝ ʫʛʣʫʙʣʝʥʠʝ ʥʘ ʧʝʨʝʜʥʝʤ ʪʦʨʮʝ ʟʘʛʦʪʦʚʢʠ 

ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʷʶʪ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʪʦʢʝ ʧʝʨʝʜ 

ʧʨʦʰʠʚʥʳʤ ʩʪʘʥʦʤ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʟʘʮʝʥʪʨʦʚʱʠʢʦʤ, ʦʜʥʘʢʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʠʤʝʝʪ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʯʘʩʪʠ ʪʦʯʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʢʦʥʪʨʦʣʷ. ʅʘ ʊʇɸ 70-
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270 ɸʆ çɺʄɿè ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʦʦʩʥʦʩʪʠ ʮʝʥʪʨʠʨʫʶʱʝʝ ʫʛʣʫʙʣʝʥʠʝ ʥʘʥʦʩʷʪ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʜʦ ʟʘʜʘʯʠ ʟʘʛʦʪʦʚʢʠ ʚ ʥʘʛʨʝʚʘʪʝʣʴʥʫʶ ʧʝʯʴ.  

ɺ ʨʘʙʦʪʘʭ [7 -10] ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʮʝʥʪʨʠʨʫʶʱʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʥʘ 

ʪʦʯʥʦʩʪʴ ʛʠʣʴʟ ʠ ʪʨʫʙ. ɺ ʨʘʙʦʪʝ [11] ʨʝʰʘʣʘʩʴ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʳ 

ʮʝʥʪʨʠʨʫʶʱʝʛʦ ʫʛʣʫʙʣʝʥʠʷ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʪʨʫʙ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘʛʨʝʚ ʚʩʝʭ ʟʘʛʦʪʦʚʦʢ ʙʳʣ 

ʦʜʠʥʘʢʦʚʳʤ, ʨʘʚʥʦʤʝʨʥʳʤ ʧʦ ʩʝʯʝʥʠʶ ʠ ʜʣʠʥʝ. ɺʣʠʷʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʛʨʝʚʘ 

ʟʘʛʦʪʦʚʦʢ ʧʝʨʝʜ ʧʨʦʰʠʚʢʦʡ ʦʩʚʝʱʝʥʦ ʚ ʨʘʙʦʪʘʭ [4, 12, 16]. ʀʟ ʢʦʪʦʨʳʭ ʦʞʠʜʘʝʤʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʠ ʥʝʩʠʤʤʝʪʨʠʯʥʳʡ ʥʘʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ʧʦʚʳʰʘʝʪ 

ʧʦʧʝʨʝʯʥʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ. ʂ ʩʦʞʘʣʝʥʠʶ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʪʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ 

ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʜʣʠʥʝ ʠ ʩʝʯʝʥʠʶ 

ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʡ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʥʪʦʚʢʠ ʟʘʛʦʪʦʚʦʢ ʚ 

ʢʦʣʴʮʝʚʳʭ ʧʝʯʘʭ, ʧʦʜʩʪʫʞʠʚʘʥʠʝʤ ʤʝʪʘʣʣʘ ʧʨʠ ʥʘʛʨʝʚʝ ʚ ʟʦʥʝ ʚʳʜʘʯʠ, 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʘʤʦʡ ʧʝʯʠ (ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ ʙʘʣʢʠ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʝʣʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʘʣʣʘ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʘʛʨʝʚʘʝʤʳʤʠ ʟʘʛʦʪʦʚʢʘʤʠ ʠ ʪ.ʜ.), 

ʥʘʨʫʰʝʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʥʘʛʨʝʚʘ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʘ ʧʨʦʢʘʪʢʠ, 

ʧʝʨʝʭʦʜʘ ʢ ʥʘʛʨʝʚʫ ʟʘʛʦʪʦʚʦʢ ʜʨʫʛʦʛʦ ʜʠʘʤʝʪʨʘ ʠʣʠ ʜʨʫʛʦʡ ʤʘʨʢʠ ʩʪʘʣʠ.  

ʌʣʫʢʪʫʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʩʝʯʝʥʠʶ ʟʘʛʦʪʦʚʢʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʠʟ-ʟʘ ʯʝʛʦ ʦʧʨʘʚʢʘ ʧʨʠ ʧʨʦʰʠʚʢʝ ʩʪʨʝʤʠʪʩʷ ʚ ʙʦʣʝʝ 

ʧʣʘʩʪʠʯʥʳʝ ʦʙʣʘʩʪʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʢʣʦʥʷʷʩʴ ʚ ʩʪʦʨʦʥʫ ʦʪ ʦʩʠ ʟʘʛʦʪʦʚʢʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʛʠʣʴʟʳ [4]. ʀʩʧʨʘʚʠʪʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʥʘʩʪʨʦʡʢʦʡ ʩʪʘʥʘ ʠʣʠ ʝʱʝ ʢʘʢʠʤʠ-ʪʦ ʤʝʨʦʧʨʠʷʪʠʷʤʠ 

ʥʝʚʦʟʤʦʞʥʦ, ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʘʤʦʛʦ 

ʥʘʛʨʝʚʘ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʘʢʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʝʯʝʥʠʶ, ʢʦʛʜʘ ʥʘʠʙʦʣʝʝ ʧʣʘʩʪʠʯʥʘʷ ʦʙʣʘʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʟʘʛʦʪʦʚʢʠ. 

ɺ ʨʘʙʦʪʝ [6], ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʩʝʯʝʥʠʶ, 
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ʚʳʟʚʘʥʥʦʡ ʜʠʩʩʠʧʘʮʠʝʡ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʧʦʜʩʪʫʞʠʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʝʥʴʰʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʩʣʦʷʭ ʟʘʛʦʪʦʚʢʠ. ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʠʘʤʝʪʨʦʤ 580 ʤʤ ʥʘ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 150 ʩʝʢʫʥʜ ʩ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ 1280Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ 

ʩʥʠʟʠʪʩʷ ʜʦ 1150Áʉ, ʘ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʪʘʚʠʪ 60 ʤʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʝʨʝʧʘʜʘ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʩʝʯʝʥʠʶ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʩʚʦʡʩʪʚ ʙʣʠʞʝ ʢ ʦʩʠ 

ʟʘʛʦʪʦʚʢʠ, ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʟʘʤʝʜʣʠʪʴ ʪʝʧʣʦʦʙʤʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʩʫʱʝʩʪʚʠʪʴ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʡ, ʘ ʠʤʝʥʥʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʟʦʥʘʤ ʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʧʝʯʠ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʭʣʘʞʜʝʥʠʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʚʦ ʚʨʝʤʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʝʝ ʦʪ ʧʝʯʠ ʢ ʧʨʦʰʠʚʥʦʤʫ ʩʪʘʥʫ ʪʘʢʞʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʣʫʯʰʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʝʯʝʥʠʶ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʦʜʩʪʫʞʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʛʠʣʴʟ ʦʢʘʟʳʚʘʝʪ ʛʨʫʧʧʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʩʪʨʦʡʢʦʡ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʢʘʣʠʙʨʦʚʢʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ [4]. 

ʀʟʤʝʥʝʥʠʝ ʫʛʣʦʚ ʧʦʜʘʯʠ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʪʦʯʥʦʩʪʴ ʛʠʣʴʟ, ʯʪʦ ʚʳʟʚʘʥʦ ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʵʪʦʤ ʥʝʧʘʨʘʣʣʝʣʴʥʦʩʪʴʶ 

ʦʙʨʘʟʫʶʱʠʭ ʨʘʩʢʘʪʥʳʭ ʢʦʥʫʩʦʚ ʚʘʣʢʦʚ ʠ ʢʘʣʠʙʨʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʦʧʨʘʚʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʀ.ʅ. ʇʦʪʘʧʦʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʧʦʜʘʯʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʢʘʣʠʙʨʦʚʢʠ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʧʦʣʫʯʝʥʠʝ ʛʠʣʴʟ, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʙʫʜʝʪ ʫʩʪʫʧʘʪʴ ʛʠʣʴʟʘʤ, ʧʨʦʢʘʪʘʥʥʳʤ ʧʨʠ 

ʦʙʳʯʥʳʭ (8 ï 10Á) ʫʛʣʘʭ ʧʦʜʘʯʠ [13]. 

ɺʘʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 

ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ, ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʝʱʝʥʠʷ ʦʧʨʘʚʢʠ ʚ ʧʣʦʩʢʦʩʪʠ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʨʠ ʤʝʥʴʰʝʤ ʨʘʟʚʠʪʠʠ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʫ 
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ʛʠʣʴʟʳ ʫʤʝʥʴʰʘʝʪʩʷ ʝʝ ʦʚʘʣʴʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʢʘʢ ʧʦ ʥʘʨʫʞʥʦʤʫ 

ʜʠʘʤʝʪʨʫ, ʪʘʢ ʠ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ. ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʧʨʝʜʣʘʛʘʶʪ ʚʝʩʪʠ 

ʧʨʠ ʫʤʝʥʴʰʝʥʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʦʚʘʣʠʟʘʮʠʠ ʠ ʧʨʠ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʘʣʠʙʨʝ ʧʦ 

ʥʘʧʨʘʚʣʷʶʱʝʤʫ ʠʥʩʪʨʫʤʝʥʪʫ [21], ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ.  

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʢʘʣʠʙʨʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʦʧʨʘʚʦʢ ʜʦ 1,5 ï 2 

ʧʦʣʫʰʘʛʦʚ ʧʦʜʘʯʠ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʛʠʣʴʟ.[4]  

ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, 

ʦʪʥʦʩʷʪʩʷ: ʪʦʯʥʦʝ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ, ʩʦʦʩʥʦʩʪʴ ʦʩʠ ʩʪʝʨʞʥʷ ʠ ʦʩʠ 

ʧʨʦʰʠʚʢʠ, ʜʦʩʪʘʪʦʯʥʘʷ ʚʝʣʠʯʠʥʘ ʞʝʩʪʢʦʩʪʠ ʩʪʝʨʞʥʷ. ɺʣʠʷʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʝʨʞʥʷ ʩ ʦʧʨʘʚʢʦʡ ʚʦ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʜʝʣʝʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

[3, 4, 13, 15, 22, 23]. ɺ ʨʘʙʦʪʘʭ [22, 23] ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʢʦʣʝʙʘʥʠʷ 

ʩʪʝʨʞʥʷ, ʦʧʨʝʜʝʣʝʥʘ ʬʦʨʤʘ ʠ ʩʦʙʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʝʨʞʥʝʡ ʚ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʞʝʩʪʢʦʩʪʴ ʦʧʨʘʚʦʯʥʦʛʦ ʩʪʝʨʞʥʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʟʘʜʥʝʛʦ ʢʦʥʮʘ ʛʠʣʴʟ. ʊʘʢ ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʚʠʙʨʘʮʠʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ ʧʫʪʝʤ ʫʜʝʨʞʘʥʠʷ ʟʘʜʥʝʛʦ ʢʦʥʮʘ 

ʟʘʛʦʪʦʚʢʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʷ ʩʪʝʨʞʥʷ ʩ ʦʧʨʘʚʢʦʡ ʩ ʧʦʤʦʱʴʶ 

ʮʝʥʪʨʦʚʘʪʝʣʝʡ [4]. ʉʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʩʪʝʨʞʥʝʡ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʠʤʠ ʫʩʠʣʠʡ. ɺʘʞʥʦ, ʯʪʦʙʳ ʧʝʨʚʳʡ 

ʮʝʥʪʨʦʚʘʪʝʣʴ ʥʘ ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʝ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʨʘʩʧʦʣʘʛʘʣʩʷ ʢʘʢ ʤʦʞʥʦ 

ʙʣʠʞʝ ʢ ʦʯʘʛʫ ʜʝʬʦʨʤʘʮʠʠ [25].  

 

1.1.2. ʀʟʤʝʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʷʭ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

 

ʈʘʩʢʘʪʢʫ ʛʠʣʴʟʳ ʚ ʯʝʨʥʦʚʫʶ ʪʨʫʙʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʣʠʙʦ ʥʘ ʩʪʘʥʘʭ ʧʨʦʜʦʣʴʥʦʡ 

ʧʨʦʢʘʪʢʠ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ, ʥʝʧʨʝʨʳʚʥʳʝ, ʧʠʣʠʛʨʠʤʦʚʳʝ, ʨʝʝʯʥʳʝ), ʣʠʙʦ ʥʘ ʩʪʘʥʘʭ 

ʧʦʧʝʨʝʯʥʦ-ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ (ʪʨʝʭʚʘʣʢʦʚʳʝ ʨʘʩʢʘʪʥʳʝ, ʜʚʫʭʚʘʣʢʦʚʳʝ ʩ 

ʪʷʥʫʱʠʤʠ ʜʠʩʢʘʤʠ ï ʩʪʘʥʳ ɼʠʰʝʨʘ). ʈʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ, ʧʦʣʫʯʝʥʥʳʭ 
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ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʦʡ, ʚ 2 ï 3 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ ʩʦ ʩʪʘʥʦʚ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʫʩʣʦʚʠʷʤʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʢʨʫʛʣʳʭ 

ʠ ʦʚʘʣʴʥʳʭ ʢʘʣʠʙʨʘʭ, ʩ ʥʝʠʟʙʝʞʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʪʨʫʙʳ, ʢʦʪʦʨʘʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʘʟʥʦʩʪʴʶ 

ʣʠʥʝʡʥʳʭ ʩʢʦʨʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʢʘʣʠʙʨʦʚ [3,4]. 

ʏʘʩʪʠʯʥʦ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ, 

ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʞʝ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʛʠʣʴʟʳ ʚʩʝ ʞʝ ʧʦʣʫʯʘʶʪʩʷ ʪʨʫʙʳ ʩ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʧʦʩʦʙʘ ʨʘʩʢʘʪʢʠ ʛʠʣʴʟʳ) ʨʘʟʥʦʩʪʝʥʥʦʩʪʴʶ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʄ.ʌ. ʉʪʦʣʝʪʥʝʛʦ ʠ ɽ.ɼ. 

ʂʣʝʤʧʝʨʪʘ, ʪʨʫʙʳ, ʧʨʦʢʘʪʘʥʥʳʝ ʚ ʢʨʫʛʣʳʭ ʢʘʣʠʙʨʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʥʘ ʠʟ 

ʦʙʪʦʯʝʥʥʳʭ ʛʠʣʴʟ ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ, ʧʨʠʦʙʨʝʪʘʶʪ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 18 ï 22%. 

ʊʦʯʥʦʩʪʴ ʪʨʫʙ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʭ ʛʠʣʴʟ, ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ ʪʦʯʥʦʩʪʠ ʪʨʫʙ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʵʪʦʡ ʫʩʪʘʥʦʚʢʝ ʠʟ ʛʠʣʴʟ ʦʙʳʯʥʦʡ ʪʦʯʥʦʩʪʠ 

[4].  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʠ ʨʘʩʢʘʪʢʝ ʛʠʣʴʟ ʥʘ ʢʦʨʦʪʢʦʡ 

ʦʧʨʘʚʢʝ ʚ ʪʨʫʜʘʭ [17-19] ʧʨʝʜʣʘʛʘʶʪ ʫʤʝʥʴʰʘʪʴ ʬʣʫʢʪʫʘʮʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ 

ʜʣʠʥʝ ʛʠʣʴʟʳ. ʋʤʝʥʴʰʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʪʠʛʘʝʪʩʷ [11]:  

- ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʜʣʠʥʝ ʛʠʣʴʟʳ ʟʘ ʩʯʝʪ ʩʧʨʝʡʝʨʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ ʝʝ ʩ ʥʘʨʘʩʪʘʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʰʠʚʢʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʨʘʙʦʯʝʡ ʢʣʝʪʴʶ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ [17];  

- ʧʨʦʰʠʚʢʦʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʢʘʪʢʦʡ ʛʠʣʴʟʳ ʩ ʧʝʨʝʤʝʥʥʦʡ ʪʦʣʱʠʥʦʡ 

ʩʪʝʥʢʠ, ʤʝʥʴʰʝʡ ʥʘ ʙʦʣʝʝ ʭʦʣʦʜʥʦʤ ʧʝʨʝʜʥʝʤ ʝʝ ʢʦʥʮʝ, ʩ ʮʝʣʴʶ ʚʟʘʠʤʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʪʘʣʣʘ ʠ ʦʙʞʘʪʠʷ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ [18];  

- ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʥʠʮʳ ʪʝʤʧʝʨʘʪʫʨʳ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʝʞʠʤʦʚ 

ʧʨʦʰʠʚʢʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ ʧʦʜʘʯʠ ʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ [19]. 

ʉʥʠʞʝʥʠʝ ʥʘʚʦʜʠʤʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʥʘ ʘʛʨʝʛʘʪʘʭ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʨʘʩʢʘʪʥʳʤ ʩʪʘʥʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʘʣʠʙʨʦʚʦʢ ʚʘʣʢʦʚ, ʥʘʩʪʨʦʡʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʩʢʘʪʥʦʛʦ ʩʪʘʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʧʨʦʢʘʪʢʠ. [24] 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʧʨʠ ʠʭ 
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ʨʘʩʢʘʪʢʝ ʚ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʚ ʜʚʫʭʚʘʣʢʦʚʳʭ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʆ.ɸ. ʇʣʷʮʢʦʚʩʢʠʡ ʠ ɹ.ɻ. ʇʘʚʣʦʚʩʢʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʢʘʣʠʙʨʦʚʢʠ ʚʘʣʢʦʚ ʠ ʥʘʣʠʯʠʷ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʦʧʨʘʚʢʠ ʧʨʠ ʧʨʦʢʘʪʢʝ ʧʦʣʳʭ 

ʨʘʟʥʦʩʪʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʩʭʦʜʥʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʢʘʪʢʠ ʦʙʪʦʯʝʥʥʳʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʭ ʛʠʣʴʟ ʚ ʩʪʘʥʝ 

ɸʩʩʝʣʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʨʫʙʳ ʩ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴʶ 3 ï 6%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʝʣʠʯʠʥʘ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʠʟ ʦʙʳʯʥʳʭ ʛʠʣʴʟ, ʩʦʩʪʘʚʣʷʝʪ 6 ï 8% [4]. 

ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ, ʧʨʠʤʝʥʷʶʪ ʧʦʚʪʦʨʥʫʶ ʧʨʦʰʠʚʢʫ ʛʠʣʴʟ ʠʣʠ ʨʘʩʢʘʪʢʫ 

ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʩʪʘʢʘʥʦʚ ʥʘ ʩʪʘʥʘʭ ʫʜʣʠʥʠʪʝʣʷʭ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʪʘʥʘʤʠ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʪʘʢʦʡ ʧʨʦʢʘʪʢʠ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʠʟʤʝʥʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ D/S ʠ ʠʩʭʦʜʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ. 

ʇʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ ʦʩʦʙʦ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʥʘ 

ʘʛʨʝʛʘʪʝ 350 ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ [2]. 

ʇʨʠʤʝʥʝʥʠʝ ʜʣʠʥʥʦʡ ʧʣʘʚʘʶʱʝʡ ʦʧʨʘʚʢʠ ʠ ʚʘʣʢʦʚ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ 

ʧʦʷʩʢʦʤ ʜʣʠʥʦʡ ʜʦ 100 ʤʤ ʜʣʷ ʨʘʩʢʘʪʢʠ ʛʠʣʴʟ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦ ʜʘʥʥʳʤ ʀ. ʖ. ʂʦʨʦʙʦʯʢʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʢʘʪʢʦʡ ʥʘ ʥʝʧʦʜʚʠʞʥʦʡ ʦʧʨʘʚʢʝ ʚ ʚʘʣʢʘʭ 

ʦʙʳʯʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʙʣʘʛʦʜʘʨʷ 2ï3-ʢʨʘʪʥʦʤʫ ʦʙʞʘʪʠʶ ʢʘʞʜʦʡ ʪʦʯʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʫʯʘʩʪʢʝ. 

 

1.2. ʉʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ 

 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʛʠʣʴʟ ʦʢʘʟʳʚʘʝʪ 

ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ 

ʩʪʘʣʠ ʠ ʨʘʟʤʝʨʦʚ ʪʨʫʙ ʘʚʪʦʨʳ ʨʘʙʦʪʳ [2] ʧʨʠʚʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʜʝʬʦʨʤʘʮʠʠ: ʜʣʷ ʪʨʫʙ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ɛʧʨ =1,3 ï 5,3; 
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ʜʣʷ ʪʨʫʙ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ɛʧʨ =1,5 ï 3,5. ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʥʘ ʘʛʨʝʛʘʪʘʭ ʩ ʦʜʥʠʤ ʧʨʦʰʠʚʥʳʤ ʩʪʘʥʦʤ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ 4,5 ï 4,7 [2,27].  

ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʀ. ʅ. ʇʦʪʘʧʦʚʘ, ʇ. ʀ. ʇʦʣʫʭʠʥʘ ʠ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʞʘʪʠʷ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ: ʚ ʢʦʥʫʩʝ ʧʨʦʰʠʚʢʠ ʯʘʩʪʥʳʝ 

ʦʙʞʘʪʠʷ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʚ ʢʦʥʫʩʝ ʨʘʩʢʘʪʢʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʧʦʚʳʰʘʝʪʩʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʢʦʨʦʩʪʝʡ ʤʝʪʘʣʣʘ ʠ ʚʘʣʢʦʚ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʚ ʢʦʥʫʩʝ ʧʨʦʰʠʚʢʠ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʠʢʣʠʯʥʦʩʪʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ [13, 27], ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʚʩʢʨʳʪʠʷ ʧʦʣʦʩʪʠ ʧʝʨʝʜ 

ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʚʥʫʪʨʝʥʥʠʭ ʧʣʝʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʟʘʛʦʪʦʚʦʢ ʠʟ ʤʘʣʦʧʣʘʩʪʠʯʥʳʭ ʩʪʘʣʝʡ ʠ ʅʃɿ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʫʜʝʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʚʘʣʢʠ ʠ ʤʦʱʥʦʩʪʴ, ʨʘʩʭʦʜʫʝʤʘʷ ʥʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʰʠʚʢʠ ʩ ʨʦʩʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʰʘʛʦʚ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ʥʘ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟʳ [13]. ʋʚʝʣʠʯʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʢʘʪʢʠ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʪʦʡʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ɺ ʪʨʫʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʟʚʝʩʪʥʳ ʊʇɸ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʜʚʘ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘ. ʊʘʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʘʪʘʥʥʦʡ ʠʣʠ ʢʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʨʘʩʢʘʪʢʦʡ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʪʘʥʝ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʠ [2,28,29]. ʅʘʣʠʯʠʝ ʚʪʦʨʦʛʦ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚ ʩʦʩʪʘʚʝ ʊʇɸ 350 ʦʙʫʩʣʦʚʣʝʥʦ ʪʠʧʦʨʘʟʤʝʨʦʤ ʚʳʧʫʩʢʘʝʤʳʭ 

ʪʨʫʙ. ʇʦʣʫʯʝʥʠʝ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ 

ʩʪʘʣʝʡ ʚ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʦʪʨʝʙʦʚʘʣʦ ʙʳ ʩʦʟʜʘʥʠʷ ʤʦʱʥʦʛʦ ʠ ʛʨʦʤʦʟʜʢʦʛʦ ʩʪʘʥʘ, 

ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʣʘʩʴ ʙʳ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʪʨʫʙ ʙʦʣʴʰʝʛʦ 

ʜʠʘʤʝʪʨʘ, ʪʘʢ ʢʘʢ ʧʨʠʰʣʦʩʴ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʪʘʥʫʶ ʠʣʠ ʢʦʚʘʥʫʶ ʟʘʛʦʪʦʚʢʫ ʩ 
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ʤʘʣʦʡ ʩʪʝʧʝʥʴʶ ʫʢʦʚʘ. ʅʘʣʠʯʠʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʘʥʦʚ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʰʠʚʢʝ ʥʘ ʦʙʦʠʭ ʩ ʧʦʜʲʸʤʦʤ ʜʠʘʤʝʪʨʘ ʛʠʣʴʟʳ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʟʘʛʦʪʦʚʢʫ ʜʠʘʤʝʪʨʦʤ ʥʘ 10 ï 15% ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ [2]. 

ɺ ʪʨʫʙʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʚʦʡʥʘʷ ʧʨʦʰʠʚʢʘ ʥʝ ʥʘʰʣʘ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʩʪʘʚʣʷʝʪ ʊʇɸ 70-270 ɸʆ çɺʄɿè ʩ ʜʚʦʡʥʦʡ 

ʧʨʦʰʠʚʢʦʡ ʟʘʛʦʪʦʚʦʢ ʚ ʦʜʥʦʡ ʜʚʫʭʚʘʣʢʦʚʦʡ ʢʣʝʪʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. 

ɼʣʷ ʘʛʨʝʛʘʪʦʚ ʩ ʜʚʫʤʷ ʧʨʦʰʠʚʥʳʤʠ ʩʪʘʥʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʝʨʚʦʡ 

ʧʨʦʰʠʚʢʠ =1,25 ï 2,0, ʜʣʷ ʚʪʦʨʦʡ  = 1,25 ï 3 [2]. ʇʦʜʲʝʤ ʛʠʣʴʟʳ ʚ ʧʝʨʚʦʤ 

ʧʨʦʭʦʜʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 10% ʠ 15% ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ. ʅʘʩʪʨʦʡʢʘ ʧʨʦʰʠʚʥʳʭ 

ʩʪʘʥʦʚ, ʩʭʝʤʘ ʧʨʦʰʠʚʢʠ ʠ ʢʘʣʠʙʨʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʨʷʜʫ ʩ 

ʩʦʨʪʘʤʝʥʪʦʤ ʪʨʫʙ ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʦʪʥʦʰʝʥʠʷ Dʟ/Dʛ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʨʘʙʦʪʳ [2] ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʰʠʚʥʳʤʠ ʩʪʘʥʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʨʘʚʝʥʩʪʚʫ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʢʘʪʢʠ ʜʚʫʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ. ʆʙʳʯʥʦ ʜʣʷ 

ʪʦʥʢʦʩʪʝʥʥʳʭ ʪʨʫʙ 50 ï 60% ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʩʫʤʤʘʨʥʦʡ ʜʣʷ ʜʚʫʭ ʧʨʦʰʠʚʥʳʭ 

ʩʪʘʥʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʳʡ. ʆʜʥʘʢʦ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʪʷʞʝʢ 

ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʛʨʝʛʘʪʘ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʢʣʝʪʷʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʪʘʥʘʤʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [2] ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʪʨʫʙʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʬʦʨʤʘʣʴʥʦ ʪʝʭʥʦʣʦʛʠʠ ʩ ʪʨʦʡʥʦʡ ʧʨʦʰʠʚʢʦʡ ʟʘʛʦʪʦʚʦʢ. ɺ 

ʗʧʦʥʠʠ ʥʘ ʟʘʚʦʜʝ ʬʠʨʤʳ çʉʠʥ ʥʠʧʧʦʥ ʩʵʡʪʵʮʫè ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʩʷ ʘʛʨʝʛʘʪ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʘʩʢʘʪʥʳʤ ʩʪʘʥʦʤ. ʂʚʘʜʨʘʪʥʘʷ ʅʃɿ ʧʨʦʰʠʚʘʝʪʩʷ ʥʘ ʧʨʝʩʩ-

ʚʘʣʢʦʚʦʤ ʧʨʦʰʠʚʥʦʤ ʩʪʘʥʝ, ʜʘʣʝʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ï ɻ ʣʦʥʛʘʪʦʨʘʭ ʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʩʪʘʥʝ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʝʛʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʊʇɸ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʘʩʢʘʪʥʳʤ ʩʪʘʥʦʤ 

ʬʠʨʤʳ çʉʠʥ ʥʠʧʧʦʥ ʩʵʡʪʵʮʫè (ʗʧʦʥʠʷ): 

1 ï ʥʘʛʨʝʚ ʢʚʘʜʨʘʪʥʳʭ ʟʘʛʦʪʦʚʦʢ; 2 ï ʧʨʦʰʠʚʢʘ ʥʘ ʧʨʝʩʩ-ʚʘʣʢʦʚʦʤ ʩʪʘʥʝ; 3, 4 ï 

ʨʘʩʢʘʪʢʘ ʩʪʘʢʘʥʦʚ ʥʘ ʵʣʦʥʛʘʪʦʨʝ ˉ 1 ʠ ˉ 2; 5 ï ʧʨʦʢʘʪʢʘ ʛʠʣʴʟ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʩʪʘʥʝ; 6 ï ʦʙʢʘʪʢʘ ʪʨʫʙ ʥʘ ʜʚʫʭʚʘʣʢʦʚʦʤ ʨʠʣʣʠʥʛ-ʩʪʘʥʝ; 7 ï ʧʦʜʦʛʨʝʚ ʪʨʫʙ ʧʝʨʝʜ 

ʢʘʣʠʙʨʦʚʘʥʠʝʤ; 8 ï ʢʘʣʠʙʨʦʚʘʥʠʝ ʪʨʫʙ ʚ ʪʨʝʭʚʘʣʢʦʚʦʤ 12-ʢʣʝʪʝʚʦʤ ʩʪʘʥʝ;  

9 ï ʦʭʣʘʞʜʝʥʠʝ ʪʨʫʙ. 

 

ʆʜʥʘʢʦ, ʪʘʢʦʡ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʦʨʷʯʝʡ ʯʘʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʧʨʦʢʘʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ɼʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʠʣʴʟ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʣʶʙʦʡ ʪʦʥʢʦʩʪʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʰʠʚʢʘ ʟʘʛʦʪʦʚʦʢ 

ʥʘ ʧʨʝʩʩ-ʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴʶ ʛʠʣʴʟʳ ʠ 

ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʦʩʠʣʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʩʘ [30]. ʇʦ ʵʪʠʤ ʠ ʜʨʫʛʠʤ 

ʧʨʠʯʠʥʘʤ, ʢʘʢ ʚ ʈʦʩʩʠʠ ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʘʛʨʝʛʘʪʳ ʩ ʧʨʝʩʩ-ʚʘʣʢʦʚʳʤ ʧʨʦʰʠʚʥʳʤ 

ʩʪʘʥʦʤ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʰʠʚʢʫ ʟʘʛʦʪʦʚʦʢ ʩʪʘʣʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʘʤʠ ʟʘʛʦʪʦʚʢʠ ʩʪʘʣʠ 

ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ.  

ʆʧʝʨʘʮʠʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʘʢ 
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ʪʦʣʩʪʦʩʪʝʥʥʳʭ, ʪʘʢ ʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʥʘ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʪʨʝʤ ʩʭʝʤʘʤ: çʥʘ ʧʦʩʘʜè, çʨʘʟʤʝʨ ʚ ʨʘʟʤʝʨè ʠ çʥʘ ʧʦʜʲʝʤè.  

ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʰʠʚʢʠ ʥʘ 

ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʘʥʘʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʛʠʙʢʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʠ ʥʘʣʠʯʠʝ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ. 

ɸ.ɸ. ɹʦʛʘʪʦʚ, ɼ.ɸ. ʇʘʚʣʦʚ ʠ ɼ.ʐ. ʅʶʭʦʚ ʧʨʝʜʩʪʘʚʠʣʠ ʫʥʠʢʘʣʴʥʳʝ 

ʬʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʫʨʦʚʥʶ ʦʪʙʨʘʢʦʚʢʠ ʪʨʫʙ ʧʦ ʥʘʨʫʞʥʳʤ ʧʣʝʥʘʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ [26]. ɺ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʘʛʦʪʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ ʥʘ ʨʘʟʣʠʯʥʳʭ ʊʇɸ, 

ʨʘʩʢʘʪʢʘ ʛʠʣʴʟ ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʙʨʘʢʘ ʧʦ ʥʘʨʫʞʥʳʤ ʧʣʝʥʘʤ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ 

ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʘʛʨʝʛʘʪʝ, ʠʩʢʣʶʯʘʷ 

ʜʨʫʛʠʝ ʚʣʠʷʶʱʠʝ ʬʘʢʪʦʨʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʪʙʨʘʢʦʚʢʘ ʪʨʫʙ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 20, ʧʨʦʢʘʪʘʥʥʳʭ ʥʘ ʊʇɸ 220. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʅʘʨʫʞʥʳʝ ʧʣʝʥʳ, % 

ʇʦʩʪʘʚʱʠʢ ʟʘʛʦʪʦʚʢʠ 

ˉ1 ˉ2 

Ó 4,0 ð 25,5 

3,5 ï 3,99 12,4 21,9 

3,0 ï 3,49 11,6 21,4 

2,5 ï 2,99 5,0 8,5 

2,0 ï 2,49 3,4 8,2 

Ò 1,99 3,3 2,3 

 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʘʤ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ 

ʧʨʠ ʧʨʦʰʠʚʢʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʨʘʟʫʝʪʩʷ 

ʜʝʬʝʢʪʦʚ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ.  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʩʚʳʰʝ 3 ʧʨʠʚʦʜʠʪ ʢ ʢʨʘʪʥʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ. 

ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʤʝʪʘʣʣʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʥʠʞʘʪʴ 

ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ (ʚʝʩʪʠ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ Dʟ/Dʛ). ɺʦʟʤʦʞʥʦʩʪʠ ʧʝʨʚʦʛʦ ʧʫʪʠ, ʢʘʢ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʘʛʨʝʛʘʪʝ, ʪʘʢ 

ʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʶʙʳʤ ʊʇɸ ʩ ʨʘʩʢʘʪʥʳʤʠ ʩʪʘʥʘʤʠ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʠ, 

ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʳ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʦʫʯʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʪʨʫʙ ʧʦʪʨʝʙʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʨʘʩʢʘʪʥʳʭ ʩʪʘʥʘʭ, ʣʠʤʠʪʠʨʦʚʘʥʥʦʡ ʢʘʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʣʠʷʥʠʝ ʦʪʥʦʰʝʥʠʷ Dʟ/Dʛ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʙ ʩ ʥʘʨʫʞʥʳʤʠ ʧʣʝʥʘʤʠ ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʥʦʩʠʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʥʢʦʩʪʝʥʥʦʩʪʠ 

ʛʠʣʴʟʳ. ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʣʠ ʥʘʨʫʞʥʳʭ ʧʣʝʥ ʦʪ ʦʪʥʦʰʝʥʠʷ Dʟ/Dʛ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2. 
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                                     Ὀ̈ Ὀ̄ϳ  

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʬʝʢʪʥʦʩʪʠ ʪʨʫʙ ʦʪ ʦʪʥʦʰʝʥʠʷ Ὀ̈ Ὀ̄ϳ  

 

ʇʨʠ ʧʨʦʢʘʪʢʝ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʩ $̄ 3̄ϳ <13, ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ $̈ $̄ϳ  

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ, ʧʨʠ $̄ 3̄ϳ >13 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ. 
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1.3. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ 

 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʚʳʜʘʶʱʠʤʠʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʢʘʢ ʀ.ɸ. 

ʌʦʤʠʯʝʚ, ɸ.ʌ. ʃʠʩʦʯʢʠʥ, ɺ.ɺ. ʐʚʝʡʢʠʥ, ɺ.ʉ. ʉʤʠʨʥʦʚ, ʇ.ʊ. ɽʤʝʣʴʷʥʝʥʢʦ, ʌ.ɸ. 

ɼʘʥʠʣʦʚ, ɸ.ɿ. ɻʣʝʡʙʝʨʛ, ɺ.ɸ. ɹʘʣʘʢʠʥ, ʇ.ʂ. ʊʝʪʝʨʠʥ, ʇ.ʀ. ʇʦʣʫʭʠʥ, ʀ.ʅ. ʇʦʪʘʧʦʚ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʢʘʯʝʩʪʚʦ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʫʜʘʣʦʩʴ ʚʳʚʝʩʪʠ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʜʦ 70-ʳʭ 

ʛʦʜʦʚ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʪʘʥʳʝ ʠʣʠ ʢʦʚʘʥʥʳʝ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʵʪʦʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʠ ʪʨʫʙ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʦʙʪʘʯʠʚʘʣʠ ʧʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʧʨʠʯʠʥʝ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ ʧʦʜʢʘʪʘ ʢʨʫʧʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʨʫʙ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ʥʘ ʘʛʨʝʛʘʪʘʭ ʩ ʧʠʣʠʛʨʠʤʦʚʳʤʠ ʨʘʩʢʘʪʥʳʤʠ ʩʪʘʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʩʣʠʪʢʠ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʪʨʫʙʳ ʠʟ ʣʠʪʦʛʦ ʤʝʪʘʣʣʘ ʠʤʝʣʠ ʛʦʨʘʟʜʦ ʭʫʜʰʝʝ ʢʘʯʝʩʪʚʦ. ʇʨʠ 

ʧʨʦʰʠʚʢʝ ʣʠʪʦʛʦ ʤʝʪʘʣʣʘ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʭʝʤʳ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʦʧʝʨʘʮʠʠ ʧʨʦʰʠʚʢʠ ʚʤʝʩʪʦ ʜʚʫʭʚʘʣʢʦʚʳʭ ʩʪʘʥʦʚ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʩʩʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʩʢʘʪʢʦʡ 

ʪʦʣʩʪʦʩʪʝʥʥʦʛʦ ʩʪʘʢʘʥʘ ʥʘ ʪʨʝʭʚʘʣʢʦʚʳʭ ʩʪʘʥʘʭ ʵʣʦʥʛʘʪʦʨʘʭ [31]. 

ʇʦ ʧʨʠʯʠʥʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʥʝʜʦʧʫʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʣʝʥ 

ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʚ ʮʝʥʪʨʝ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʝ ʚ ʜʚʫʭʚʘʣʢʦʚʳʭ ʩʪʘʥʘʭ. ɼʣʷ ʵʪʦʛʦ 

ʫʤʝʥʴʰʘʣʦʩʴ ʦʙʞʘʪʠʝ ʠ ʮʠʢʣʠʯʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʧʨʦʰʠʚʥʦʡ 

ʦʧʨʘʚʢʠ. ʉʦʚʝʪʩʢʠʝ ʫʯʝʥʳʝ ʀ.ɸ. ʌʦʤʠʯʝʚ, ɸ.ʌ. ʃʠʩʦʯʢʠʥ, ɺ.ɺ. ʐʚʝʡʢʠʥ, ɺ.ʉ. 

ʉʤʠʨʥʦʚ, ʇ.ʊ. ɽʤʝʣʴʷʥʝʥʢʦ ʠ ʜʨ. ʧʨʝʜʣʦʞʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʩʫʤʤʘʨʥʦʛʦ ʦʙʞʘʪʠʷ ʠ ʚʳʜʚʠʞʝʥʠʝʤ ʥʦʩʢʘ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ 

ʚʘʣʢʦʚ. ʇ.ʀ. ʇʦʣʫʭʠʥ ʠ ʀ.ʅ. ʇʦʪʘʧʦʚ ʨʫʢʦʚʦʜʠʣʠ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 
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ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ ʧʦʜʘʯʠ [3]. 

ʅʦʚʳʡ ʚʠʪʦʢ ʨʘʟʚʠʪʠʷ ʪʨʫʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥ ʥʘ ʦʩʚʦʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʟʘʛʦʪʦʚʢʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʠʪʢʦʤ, ʟʘ ʩʯʝʪ 

ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʙʳʣʴʥʦʡ ʠ ʜʦʥʥʦʡ ʯʘʩʪʠ, ʧʦʜʣʝʞʘʱʠʭ ʦʙʨʝʟʢʝ ʧʝʨʝʜ ʪʨʫʙʥʳʤ 

ʧʝʨʝʜʝʣʦʤ, ʩʢʚʦʟʥʦʡ ʨʘʩʭʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʪʘʣʣʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʫʙ ʠʟ 

ʅʃɿ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʥʘ 8 ï 15% [3], ʢʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʩʠʣʘʩʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʫʣʫʯʰʠʣʠʩʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ.  

ʇʦʣʫʯʝʥʠʝ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠʟ ʠʩʭʦʜʥʦʡ ʅʃɿ ʠʣʠ ʩʣʠʪʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʢʘʪʢʠ ʥʘ ʩʪʘʥʘʭ ʧʨʦʜʦʣʴʥʦʡ ʠʣʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʢʘʢ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ ʦʩʝʚʦʡ ʟʦʥʳ, ʜʘʞʝ ʧʨʠ 

ʥʝʧʦʣʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʚʢʣʶʯʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʩʭʝʤʫ ʛʦʨʷʯʝʛʦ ʧʝʨʝʜʝʣʘ ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫʙ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʪʨʫʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝʧʨʝʨʳʚʥʦʣʠʪʫʶ ʟʘʛʦʪʦʚʢʫ [32].  

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʣʘʚʢʠ ʠ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ ʙʦʣʝʝ ʜʝʰʸʚʘʷ ʅʃɿ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʚʳʪʝʩʥʠʣʘ ʜʦʨʦʛʦʩʪʦʷʱʫʶ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʫʶ ʟʘʛʦʪʦʚʢʫ ʠʟ ʪʨʫʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʨʫʙʦʧʨʦʢʘʪʥʳʝ ʘʛʨʝʛʘʪʳ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʪʨʫʙʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʚʳʧʫʩʢʘʶʪ ʠʟ ʅʃɿ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʟʘʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʪʨʫʙ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ, ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʠʭ, 

ʞʘʨʦʩʪʦʡʢʠʭ, ʞʘʨʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ ʥʘ ʨʘʟʣʠʯʥʦʡ ʦʩʥʦʚʝ. 

ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʢʘʯʝʩʪʚʦ ʅʃɿ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩʚʦʡʩʪʚ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʧʨʠ ʪʨʫʙʥʦʤ ʧʝʨʝʜʝʣʝ. 

ʅʝʧʨʝʨʳʚʥʦʣʠʪʘʷ ʟʘʛʦʪʦʚʢʘ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʜʝʬʝʢʪʳ ʬʦʨʤʳ ʚ ʚʠʜʝ 

ʦʚʘʣʴʥʦʩʪʠ ʠ ʢʨʠʚʠʟʥʳ. ʅʦ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳ ʜʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʪʨʫʙ, 

ʚʥʫʪʨʝʥʥʠʝ ʜʝʬʝʢʪʳ: ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ, ʦʩʝʚʘʷ ʣʠʢʚʘʮʠʷ, ʢʨʘʝʚʳʝ ʪʦʯʝʯʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʣʠʢʚʘʮʠʦʥʥʳʝ ʧʦʣʦʩʢʠ ʠ ʪʨʝʱʠʥʳ, ʧʦʜʢʦʨʢʦʚʳʝ ʧʫʟʳʨʠ, 
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ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʬʝʢʪʳ ʧʦʚʝʨʭʥʦʩʪʠ: ʧʨʦʜʦʣʴʥʳʝ ʠ 

ʧʦʧʝʨʝʯʥʳʝ ʪʨʝʱʠʥʳ, ʧʦʷʩ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ (ʨʠʩʢʘ), ʩʢʣʘʜʢʠ ʠ ʧʦʨʳ.  

ʅʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʤʝʪʘʣʣ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠʤʝʝʪ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʟʘʛʦʪʦʚʢʠ 

ʫʩʘʜʦʯʥʫʶ ʨʘʢʦʚʠʥʫ ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʠʣʠ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʫʶ. ʋʣʫʯʰʘʶʪ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʫ ʦʩʝʚʦʡ ʟʦʥʳ ʤʠʢʨʦʣʝʛʠʨʦʚʘʥʠʝʤ, ʤʘʛʥʠʪʥʳʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ 

ʩʪʘʣʠ ʠ ʦʙʞʘʪʠʝʤ ʚʳʭʦʜʷʱʝʡ ʠʟ ʄʅʃɿ ʥʝ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʠʩʪʘʣʣʠʟʦʚʘʚʰʝʡʩʷ 

ʟʘʛʦʪʦʚʢʠ ʨʦʣʠʢʘʤʠ [32].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʝ ʧʣʝʥʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦ ʫʩʪʨʘʥʠʤʳʤ 

ʚʠʜʦʤ ʙʨʘʢʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ. ʇʣʝʥʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ 

ʩ ʥʠʟʢʦʡ ʠʩʭʦʜʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩ ʜʝʬʝʢʪʘʤʠ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʝʚʦʡ 

ʟʦʥʳ ʤʝʪʘʣʣʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ [32].  

ʉʪʘʥʜʘʨʪʘʤʠ ʥʘ ʧʦʩʪʘʚʢʫ ʢʨʫʛʣʦʡ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʥʦʨʤʠʨʫʝʪʩʷ 

ʢʘʯʝʩʪʚʦ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʨʘʟʤʝʨʳ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ ʅʃɿ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ ʅʃɿ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 34636 - 2020 

ʂʣʘʩʩ ʩʪʘʣʠ 

ɼʦʧʫʩʪʠʤʳʝ ʜʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ, ʙʘʣʣ, ʥʝ ʙʦʣʝʝ 

ʎʝʥʪʨʘʣʴʥʘʷ 

ʧʦʨʠʩʪʦʩʪʴ 

ʂʨʘʝʚʦʝ 

ʪʦʯʝʯʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ 

ʉʚʝʪʣʘʷ 

ʧʦʣʦʩʘ 

(ʢʦʥʪʫʨ) 

ʆʩʝʚʘʷ 

ʣʠʢʚʘʮʠʷ 

ʃʠʢʚʘʮʠʦʥʥʳʝ 

ʧʦʣʦʩʢʠ 

ʃʝʛʠʨʦʚʘʥʥʘʷ 2 1 3 2 1 

ʅʝʣʝʛʠʨʦʚʘʥʥʘʷ 3 2 3 3 2 

 

ʆʮʝʥʢʫ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʪʨʫʙʥʦʡ ʅʃɿ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 58228 - 2018 

ʧʨʦʚʦʜʷʪ ʥʘ ʧʨʦʪʨʘʚʣʝʥʥʳʭ ʪʝʤʧʣʝʪʘʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʚʝʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʦʙʨʘʟʮʦʚ ʩʦʛʣʘʩʥʦ ʩʪʝʧʝʥʠ 

ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʙʘʣʴʥʦʡ ʰʢʘʣʝ. 
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ɹʘʣʣ 1 ɹʘʣʣ 2 ɹʘʣʣ 3 ɹʘʣʣ 4 

ʈʠʩʫʥʦʢ 3 ï ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ: 

1 ʙʘʣʣ ï ʧʦʚʳʰʝʥʥʘʷ ʪʨʘʚʠʤʦʩʪʴ ʚ ʮʝʥʪʨʝ ʠ ʧʦʨʳ ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 1 ʤʤ;  

2 ʙʘʣʣ ï ʧʦʨʠʩʪʦʩʪʴ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʪʦʯʝʢ-ʧʦʨ ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 2 ʤʤ; 

3 ʙʘʣʣ ï ʦʪʜʝʣʴʥʳʝ ʧʦʨʳ ʜʠʘʤʝʪʨʦʤ ʥʝ ʙʦʣʝʝ 3,0 ʤʤ; 

4 ʙʘʣʣ ï ʧʦʨʳ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 3,0 ʤʤ. 

 

ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 34636 ï 2020 ʥʘ ʪʨʫʙʥʫʶ ʟʘʛʦʪʦʚʢʫ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ 58228 ï 2018 ʥʘ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʫʪʚʝʨʞʜʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ɼʦ ʠʭ 

ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘ ʧʦʩʪʘʚʢʫ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ ʙʳʣ 

ɻʆʉʊ ʈ 53932 - 2010, ʦʮʝʥʢʘ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʆʉʊ 14-1-235-91 

[34-37]. ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʠʟʦʰʣʦ ʥʝʢʦʪʦʨʦʝ 

ʧʦʩʣʘʙʣʝʥʠʝ ʚ ʯʘʩʪʠ ʧʨʠʩʚʦʝʥʠʷ ʦʩʝʚʦʡ ʧʦʨʠʩʪʦʩʪʠ ʜʣʷ 1-ʛʦ ʠ 2-ʛʦ ʙʘʣʣʦʚ. 

ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [38], ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʠ ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʠ, 

ʘʥʘʣʠʟ ʫʨʦʚʥʷ, ʫʩʣʦʚʠʡ ʠ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʠʤʦʩʪʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʫʞʝ 

ʫʩʪʘʨʝʚʰʝʛʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɻʆʉʊ ʈ 53932-2010 ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

ɺʳʷʚʣʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦ ʧʝʨʚʠʯʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ 

10 ï 25% ʤʝʪʘʣʣʘ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʦʧʫʩʢʘʶʪ ʘʪʪʝʩʪʘʮʠʶ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʫʜʚʦʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ. ɼʣʷ ʠʩʧʨʘʚʣʝʥʠʷ 

ʩʠʪʫʘʮʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʦʧʨʦʙʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ ʚ ʯʘʩʪʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʧʨʠʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɼʣʷ 

ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʥʪʨʦʣʴ 



28 

 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʫʱʝʩʪʚʠʣʠ ʥʘ ʧʨʦʜʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʜʣʠʥʦʡ 300 ʤʤ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 150 ʤʤ ʥʘ 

ʧʨʦʜʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ. 

ʇʣʘʚʢʘ ï ʈʫʯʝʡ ɹʘʣʣ ʌʦʪʦ ʧʨʦʜʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

1 ï 4 1 
 

2 ï 4 1 
 

3 ï 3 1 
 

4 ï 3 1 
 

3 ï 2 2 
 

3 ï 4 2 
 

2 ï 2 3 
 

4 ï 4 3 
 

1 ï 2 4 
 

2 ï 3 4 
 

1 ï 3 4 
 

4 ï 2 4 
 

 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʅʃɿ ʥʝʢʦʪʦʨʳʭ ʧʣʘʚʦʢ ʧʨʠ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʚʢʠ ʠʤʝʶʪ ʮʝʥʪʨʘʣʴʥʫʶ ʧʦʨʠʩʪʦʩʪʴ ʢʘʢ 1-ʛʦ, ʪʘʢ ʠ 4-ʛʦ 

ʙʘʣʣʦʚ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ, ʯʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʪʘʣʣʘ ʧʦ ʧʝʨʚʠʯʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʜʦ 25% ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. ɺʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʛʘʨʘʥʪʠʨʫʝʤʦʛʦ ʠʤ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʚʩʝʛʜʘ ʚ 

ʦʙʲʝʤʝ ʧʦʩʪʘʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʟʘʛʦʪʦʚʢʘ ʩ ʫʯʘʩʪʢʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʚʝʣʠʯʠʥʘ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʧʨʝʚʳʰʘʝʪ 2 ʙʘʣʣ [38]. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [39], ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʜʝʬʝʢʪʦʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ 

ʧʨʠ ʧʨʦʰʠʚʢʝ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʧʦ ʛʨʠʙʦʚʠʜʥʦʡ ʩʭʝʤʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʮʝʥʪʨʘʣʴʥʦʡ 



29 

 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʩʝʚʦʡ ʣʠʢʚʘʮʠʠ ʙʦʣʝʝ 2-ʛʦ ʙʘʣʣʘ ʩʦʛʣʘʩʥʦ ʰʢʘʣʘʤ ʆʉʊ 14-1-235-91, 

ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟʳ ʦʙʨʘʟʫʶʪʩʷ ʧʣʝʥʳ. ɿʘʯʘʩʪʫʶ ʦʥʠ ʠʤʝʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠ ʧʣʦʪʥʦ ʧʨʠʞʘʪʳ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟʳ, ʥʦ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʭ ʧʝʨʝʜʝʣʘʭ ʧʨʠ ʨʘʩʢʘʪʢʝ ʠ ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʝʜʫʮʠʨʦʚʘʥʠʠ ʚʩʢʨʳʚʘʶʪʩʷ. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [40], ʦʙʞʠʤʘʣʠ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 150 ʤʤ ʚ ʣʠʥʠʠ 

ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ ʨʘʩʢʘʪʥʳʤ ʩʪʘʥʦʤ ɸʩʩʝʣʷ ʜʦ ʜʠʘʤʝʪʨʘ 115 ʤʤ. ʏʘʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ 3 ï 5 ʤʤ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʧʨʦʢʘʪʢʫ ʚ ʧʨʦʰʠʚʥʦʤ 

ʜʚʫʭʚʘʣʢʦʚʳʤ ʩʪʘʥʝ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ ʙʝʟ ʦʧʨʘʚʢʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʫʛʣʘʭ ʧʦʜʘʯʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚʝʣʠʯʠʥʦʡ 20% ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 

ʪʨʝʭʚʘʣʢʦʚʳʡ ʩʪʘʥ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ ʫʛʣʦʤ ʧʦʜʘʯʠ 12 ʛʨʘʜʫʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʢʘʪʢʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʙʞʘʪʠʝ ʅʃɿ ʙʦʣʝʝ 2% ʚ 

ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʝʬʝʢʪʦʚ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ. ʎʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʩ 1-ʛʦ ʙʘʣʣʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 2 ï 4-ʛʦ ʙʘʣʣʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʧʦʧʝʨʝʯʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʩʫʤʤʘʨʥʦʛʦ ʦʙʞʘʪʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʨʦʨʘʙʦʪʢʝ ʩʪʨʫʢʪʫʨʳ ʅʃɿ ʪʦʣʴʢʦ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʯʘʩʪʠ, ʚ 

ʦʩʝʚʦʡ ʟʦʥʝ ʟʘʛʦʪʦʚʢʠ ʩʪʨʫʢʪʫʨʘ ʦʩʪʘʣʘʩʴ ʥʝʧʨʦʨʘʙʦʪʘʥʥʦʡ. 

ʆ ʚʩʢʨʳʪʠʠ ʧʦʣʦʩʪʠ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʅʃɿ 2 ï 3% ʥʘ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʫʢʘʟʘʥʦ ʠ ʚ ʨʘʙʦʪʝ [32]. ʅʝʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʢ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʤʝʪʘʣʣʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʪʘʥʦʛʦ, ʚʩʢʨʳʪʠʝ ʧʦʣʦʩʪʠ ʫ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 8 ï 12 %. 

ɺ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ. ʅ. ʇʦʪʘʧʦʚʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʮʝʩʩ ʨʘʜʠʘʣʴʥʦ - ʩʜʚʠʛʦʚʦʡ ʧʨʦʢʘʪʢʠ (ʈʉʇ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʞʘʪʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʦʨʘʙʦʪʢʫ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʥʩʠʚʥʦʡ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʝ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʦʜʘʯʠ ʤʦʞʥʦ ʚʣʠʷʪʴ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ ʩʪʘʣʠ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʢʘʪʢʘʭ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʠʟʤʝʥʷʣʠ ʦʪ 1,3 ʜʦ 4,5, ʘ ʫʛʦʣ ʧʦʜʘʯʠ ʦʪ 5 ʜʦ 32 ʛʨʘʜʫʩʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʤʘʢʨʦʩʪʨʫʢʪʫʨʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ  = 4,5 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ.  



30 

 

 
ʈʠʩʫʥʦʢ 4 ï ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ‘ = 4,5: 

ʘ ï ʧʨʠ ɓ = 5Á; ʙ ï ʧʨʠ ɓ = 7Á; ʚ ï ʧʨʠ ɓ = 15Á; ʛ ï ʧʨʠ ɓ = 25Á 

 

ʇʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ ʚ ʦʩʝʚʦʡ ʟʦʥʝ ʟʘʛʦʪʦʚʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʢʨʳʪʠʝ 

ʧʦʣʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ ʦʩʝʚʦʡ ʨʳʭʣʦʩʪʠ ʤʝʪʘʣʣʘ. ʇʨʠ ʫʛʣʘʭ ʧʦʜʘʯʠ ɓ = 25Á ʜʦʙʠʚʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʩʝʚʦʡ ʧʦʨʠʩʪʦʩʪʠ (ʥʝ ʙʦʣʝʝ 0,5 ʙʘʣʣʘ). ɸʥʘʣʦʛʠʯʥʘʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ ʟʝʨʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʇʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʧʦʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʳʪʷʞʢʠ ʟʦʥʘ ʩ ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʘ ʚ ʦʩʝʚʦʡ ʟʦʥʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʢʨʫʧʥʳʝ ʟʝʨʥʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʧʦʜʘʯʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ 

ʨʘʟʥʦʟʝʨʥʠʩʪʦʩʪʴ ʠʩʯʝʟʘʝʪ [26]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʪʨʫʙ ʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʤʘʨʢʠ ʩʪʘʣʠ 

32ʍɻ ʚ ʫʩʣʦʚʠʷʭ ʉʠʥʘʨʩʢʦʛʦ ʪʨʫʙʥʦʛʦ ʟʘʚʦʜʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʜʠʘʣʴʥʦ-ʩʜʚʠʛʦʚʦʡ ʧʨʦʢʘʪʢʠ ʧʝʨʝʜ ʧʨʦʰʠʚʢʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ, ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ 

ʜʝʥʜʨʠʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʫʤʝʥʴʰʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʚ ʦʩʝʚʦʡ ʟʦʥʝ ʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ 

ʧʦʚʳʰʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʘʣʣʘ [26]. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ 

ʟʘʛʦʪʦʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 
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ʈʠʩʫʥʦʢ 5 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʟʘʛʦʪʦʚʢʠ: 

ʘ ï ʥʝʧʨʝʨʳʚʥʦʣʠʪʘʷ; ʙ ï ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ ʩʪʘʥʝ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʠ; 

ʚ ï ʥʝʧʨʝʨʳʚʥʦʣʠʪʘʷ ʧʦʩʣʝ ʈʉʇ. 

 

ʈʘʟʤʝʨ ʟʝʨʥʘ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʈʉʇ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʟʝʨʥʘ 

ʢʘʪʘʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʈʘʟʤʝʨ ʟʝʨʥʘ ʤʝʪʘʣʣʘ ʛʦʪʦʚʳʭ ʪʨʫʙ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʈʉʇ, ʩʦʩʪʘʚʣʷʝʪ 40 ï 70 ʤʢʤ, ʘ ʠʟ ʢʘʪʘʥʦʡ 

ʟʘʛʦʪʦʚʢʠ 100 ï 200 ʤʢʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʫʙ ʠʟ ʩʪʘʣʠ 32ʍɻ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʫʙ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʈʉʇ, ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 10 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʧʝʨʩʠʝʡ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʪʨʫʙ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʪʘʥʦʡ ʪʨʫʙʥʦʡ ʟʘʛʦʪʦʚʢʠ. ɹʣʘʛʦʜʘʨʷ 

ʪɻʦʤʫ ʧʦʚʳʩʠʣʘʩʴ ʥʘʜʝʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʪʨʫʙ ʧʦ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʫʤʝʥʴʰʠʣʩʷ ʚʳʧʫʩʢ ʪʨʫʙ ʚʪʦʨʦʛʦ ʩʦʨʪʘ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʫʨʦʚʥʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʦʚ [26]. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʪʨʫʙ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʅʃɿ 

ʠʤʝʶʪʩʷ ʦʩʪʘʪʢʠ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʛʠʣʴʟ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [32].  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ 

ʠʟ ʅʃɿ ʧʨʠ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 

ʤʝʥʝʝ 10, ʧʨʠ ʢʦʚʢʝ ʠ ʧʨʝʩʩʦʚʘʥʠʠ  = 6 ï 8, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʩʪʨʫʢʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠ  Ó 4 [40, 41]  

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʝ 
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ʟʘʛʦʪʦʚʦʢ ʦʙʲʷʩʥʷʶʪʩʷ ʨʘʟʚʠʪʦʡ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʟʘ ʩʯʝʪ ʤʘʢʨʦ 

ʩʜʚʠʛʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ ʧʨʦʨʘʙʦʪʢʝ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʧʨʦʨʘʙʦʪʢʠ ʣʠʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʧʨʦʰʠʚʢʝ ʚ ʜʚʫʭʚʘʣʢʦʚʳʭ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, 

ʧʘʨʘʤʝʪʨʘʤ ʮʠʢʣʠʯʝʩʢʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʡ ʦʙʲʝʤʥʦʡ 

ʨʘʙʦʪʳ ʜʝʬʦʨʤʘʮʠʠ (ʋʆʈɼ), ʥʘʢʦʧʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ (ʧʘʨʘʤʝʪʨ 

ʆʜʢʚʠʩʪʘ) ʧʨʠʥʘʜʣʝʞʠʪ ɻʦʣʫʙʯʠʢʫ ʈ.ʄ. ʠ ʝʛʦ ʩʦʘʚʪʦʨʘʤ [41 ï 46]. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʨʦʰʠʚʢʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʦ ʜʚʫʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. ʋʆʈɼ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʦʤ ʩʝʯʝʥʠʠ ʧʝʨʝʜ ʥʦʩʢʦʤ 

ʦʧʨʘʚʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʜʦʧʫʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ ʥʘ ʛʠʣʴʟʝ. 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʟʘ ʚʩʶ 

ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ ʩ ʮʝʣʴʶ ʧʨʦʨʘʙʦʪʢʠ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʅʃɿ. ʊʘʢ, ʚ ʨʘʙʦʪʘʭ [42, 

46], ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʫʭ ʧʦʜʦʙʥʳʭ 

ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʦʚ: ʊʇɸ 140 ʇʝʨʚʦʫʨʘʣʴʩʢʦʛʦ ʅʦʚʦʪʨʫʙʥʦʛʦ ʟʘʚʦʜʘ (ʇʅʊɿ) 

ʈʦʩʩʠʷ ʠ ʖʞʥʦʪʨʫʙʥʦʛʦ ʟʘʚʦʜʘ (ʖʊɿ) ʛ. ʅʠʢʦʧʦʣʴ, ʋʢʨʘʠʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʦʰʠʚʢʝ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ 

ʧʨʦʨʘʙʦʪʢʘ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʚʳʰʝ ʥʘ ʩʪʘʥʝ ʇʅʊɿ. ʇʦʵʪʦʤʫ ʧʨʦʰʠʚʢʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʅʃɿ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʚʝʩʪʠ ʥʘ ʜʘʥʥʦʤ ʘʛʨʝʛʘʪʝ. 

ɼʣʷ ʢʘʪʘʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʥʴʰʠʝ ʚʝʣʠʯʠʥʳ ʆʈɼ ʜʦ ʥʦʩʢʘ ʦʧʨʘʚʢʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʨʝʞʠʤʳ ʖʊɿ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤʠ. 

ɺ ʧʫʙʣʠʢʘʮʠʠ [43] ʦʮʝʥʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʧʨʘʚʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʘʨʘʤʝʪʨʳ ʮʠʢʣʠʯʝʩʢʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʠ ʜʦʣʶ ʧʦʧʝʨʝʯʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʢʘʞʜʦʤ ʝʜʠʥʠʯʥʦʤ ʦʙʞʘʪʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʧʨʘʚʢʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʥʫʩʝ ʨʘʩʢʘʪʢʠ ʧʨʦʨʘʙʦʪʢʘ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʰʝ. 

ɺ ʨʘʙʦʪʝ [46] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ʠ 

ʨʘʙʦʪʘ çʥʘ ʧʦʜʲʝʤè ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʝʡ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʙʣʘʛʦʧʨʠʷʪʥʦ 
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ʚʣʠʷʷ ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʅʃɿ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʦ ʥʦʩʢʘ ʦʧʨʘʚʢʠ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʜʦʣʞʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠ ̫ʚʥʫʪʨʝʥʥʠʭ ʧʣʝʥ ʥʘ ʛʠʣʴʟʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʨʘʙʦʪʢʠ ʩʪʨʫʢʪʫʨʳ (ʧʘʨʘʤʝʪʨ ʆʜʢʚʠʩʪʘ), ʚ ʨʘʙʦʪʝ 

[45], ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʨʝʢʦʤʝʥʜʫʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʛʨʠʙʦʚʠʜʥʦʡ ʩʭʝʤʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʞʠʤʘʤ ʧʨʦʢʘʪʢʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ 

ʧʨʝʜʤʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ. 

ʊʘʢ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʰʠʚʘʝʤʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʩʪʘʙʠʣʴʥʳʡ ʟʘʭʚʘʪ ʠ 

ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʧʦʨʦʡ ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩ 

ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʧʦʧʝʨʝʯʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ [47]. 

ʉ.ʇ. ɻʘʣʢʠʥ ʧʨʝʜʣʦʞʠʣ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʪʠʥʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʪʨʝʤ ʦʩʷʤ [48].  

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [49] ʩʯʠʪʘʶʪ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʜʦʣʷ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, 

ʪʝʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʧʨʦʮʝʩʩ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ.  

ʇʦʧʝʨʝʯʥʦʝ ʠʩʪʝʯʝʥʠʝ ʤʝʪʘʣʣʘ ʧʦʚʳʰʘʝʪ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʧʝʨʝʜʝʣ ʚ ʮʝʣʦʤ. 

ʄʝʪʘʣʣ, ʠʥʪʝʥʩʠʚʥʦ ʚʳʪʝʩʥʷʝʤʳʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʪʨʝʤʠʪʩʷ ʟʘʪʝʯʴ ʚ 

ʟʘʟʦʨʳ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʥʘʧʨʘʚʣʷʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʣʠʥʝʡʢʠ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪ ʧʣʦʪʥʦ ʟʘʤʢʥʫʪʳʡ ʢʘʣʠʙʨ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʩʦʢʘʷ ʜʦʣʷ 

ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʟʘʛʦʪʦʚʦʢ, 

ʦʩʦʙʝʥʥʦ ʟʘʛʦʪʦʚʦʢ ʩ ʧʦʥʠʞʝʥʥʦʡ ʠʩʭʦʜʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ (ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʠ 

ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʤʘʨʦʢ). ʉʠʣʴʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʧʝʨʠʤʝʪʨʘ ʧʦʚʳʰʘʝʪ ʦʧʘʩʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ [49]. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [49], ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʦʙʦʩʥʦʚʘʥʥʦʝ ʦʧʨʦʚʝʨʞʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʥʝʥʠʷ, ʯʪʦ ʩʪʘʥʳ ʩ ʛʨʠʙʦʚʠʜʥʳʤʠ ʚʘʣʢʘʤʠ ʚ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ 
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ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʦ ʜʣʠʥʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʩʪʘʥʦʚ 

ʯʘʰʝʚʠʜʥʦʛʦ ʠ ʙʦʯʢʦʚʠʜʥʦʛʦ ʪʠʧʘ. ʀ.ʅ. ʇʦʪʘʧʦʚ, ʇ.ʄ. ʌʠʥʘʛʠʥ, ɸ.ɺ. ɻʦʥʯʘʨʫʢ, 

ɹ.ɸ. ʈʦʤʘʥʮʝʚ, ʉ.ʇ. ɻʘʣʢʠʥ ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʰʢʦʣʳ ʄʀʉʠʉ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʧʨʦʰʠʚʢʘ ʧʦ ʛʨʠʙʦʚʠʜʥʦʡ ʩʭʝʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʩʢʨʳʪʠʶ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɻʨʠʙʦʚʠʜʥʳʝ ʚʘʣʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʪʷʞʝʥʠʶ ʤʝʪʘʣʣʘ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. ʕʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ.  

 

1.4.  ʅʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ.  

 

ɺʳʙʦʨ ʪʠʧʘ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʤʝʨʥʳʤ ʠ ʤʘʨʦʯʥʳʤ ʩʦʨʪʘʤʝʥʪʦʤ ʪʨʫʙ, ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʢɻʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 6 [50]. 

 
 

 
                 ʘ                                        ʙ                                                  ʚ 

ʈʠʩʫʥʦʢ 6 ï ɺʠʜʳ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ ʜʚʫʭʚʘʣʢʦʚʳʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ: 

ʘ ï c ʣʠʥʝʡʢʘʤʠ; ʙ ï ʩ ʨʦʣʠʢʘʤʠ; ʚ ï ʩ ʜʠʩʢʘʤʠ  

 

ʊʨʫʙʦʧʨʦʢʘʪʥʳʝ ʘʛʨʝʛʘʪʳ, ʚʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʜʚʘʜʮʘʪʦʤ ʚʝʢʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʨʦʰʠʚʥʦʡ ʩʪʘʥ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʠ ʣʠʥʝʡʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʙʦʣʴʰʦʛʦ 
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ʜʠʘʤʝʪʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʭʦʣʦʩʪʳʝ ʨʦʣʠʢʠ. 

ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʧʨʘʚʣʷʶʱʠʭ ʜʠʩʢʦʚ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʄʀʉʠʉ) ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

(ʇʝʨʚʦʫʨʘʣʴʩʢʠʡ ʥʦʚʦʪʨʫʙʥʳʡ ʟʘʚʦʜ) ɹ.ɸ. ʈʦʤʘʥʮʝʚʳʤ ʚ 1969 - 71 ʛ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʘʭ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʦʙʨʘʟʦʚʘʥ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʠʚʦʜʥʳʤʠ ʜʠʩʢʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ [49]. ʀʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʠʩʢʦʚ ʥʝ ʥʦʚʘ, ʪʘʢ ʟʘ ʨʫʙʝʞʦʤ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ 

ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʥʘ ʨʘʩʢʘʪʥʳʭ ʩʪʘʥʘʭ ɼʠʰʝʨʘ ʥʘʧʨʘʚʣʷʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʩʣʫʞʠʣʠ ʠʤʝʥʥʦ ʧʨʠʚʦʜʥʳʝ ʜʠʩʢʠ [51]. ʆʜʥʘʢʦ ʤʝʞʜʫ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʨʦʰʠʚʥʳʤʠ ʩʪʘʥʘʤʠ ʩ ʜʠʩʢʘʤʠ ʠ ʨʘʩʢʘʪʥʳʤʠ ʩʪʘʥʘʤʠ ɼʠʰʝʨʘ ʠʤʝʶʪʩʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʢʘʢ ʚ ʯʘʩʪʠ ʢʠʥʝʤʘʪʠʢʠ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʬʫʥʢʮʠʡ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʜʠʩʢʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ ʜʣʷ ʧʨʦʢʘʪʢʠ 

ʛʠʣʴʟ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2ʭ200 ʢɺʪ, ʧʨʠ ʜʠʘʤʝʪʨʝ 

ʜʠʩʢʦʚ 2500 ʤʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

ʙʦʣʴʰʝ ʚ 20 ʨʘʟ ʠ ʩʦʩʪʘʚʣʷʝʪ 2ʭ4100 ʢɺʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʫʥʢʮʠʷ ʧʨʠʚʦʜʘ ʜʠʩʢʦʚ 

ʟʘʜʘʪʴ ʠʤ ʥʘʯʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʭʨʘʥʷʪʴ 

ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚ ʧʘʫʟʘʭ ʤʝʞʜʫ ʧʨʦʢʘʪʢʘʤʠ, ʪʝʤ ʩʘʤʳʤ ʩʦʛʣʘʩʦʚʘʪʴ ʦʩʝʚʫʶ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʝʪʘʣʣʘ ʠ ʜʠʩʢʘ ʚ ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʢʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʜʠʩʢʦʚ ɼʠʰʝʨʘ ʧʨʠ ʨʘʩʢʘʪʢʝ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ, ʪʘʢ ʢʘʢ ʣʠʥʝʡʥʘʷ (ʦʢʨʫʞʥʘʷ) ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚ ʧʨʠ ʧʨʦʢʘʪʢʝ ʙʳʣʘ ʚʳʰʝ ʦʩʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʚ ʪʨʠ-ʯʝʪʳʨʝ ʨʘʟʘ [13, 50]. ɼʠʩʢʠ ɼʠʰʝʨʘ ʩ ʚʳʩʦʢʦʡ 

ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴʶ ʩʣʫʞʠʣʠ ʢʘʢ ʘʢʪʠʚʥʦ ʜʝʬʦʨʤʠʨʫʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʩʝʚʦʡ ʠ ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʨʦʢʘʪʢʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʝʚʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʉʪʘʥʳ 

ɼʠʰʝʨʘ ʩʝʡʯʘʩ ʤʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʠʟ-

ʟʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʩʤʝʥʳ ʜʠʩʢʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʧʨʦʢʘʪʢʫ ʪʨʫʙ ʜʨʫʛʦʛʦ 
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ʪʠʧʦʨʘʟʤʝʨʘ. ɸʥʘʣʦʛʠʯʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʦʙʣʘʜʘʶʪ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʰʠʚʥʳʝ 

ʩʪʘʥʳ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʜʠʩʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʢʦʚ ʙʦʣʴʰʦʛʦ 

ʜʠʘʤʝʪʨʘ ʚʳʥʫʜʠʣʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʧʨʠʤʝʥʷʪʴ ʩʭʝʤʫ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʛʘʙʘʨʠʪʘʭ ʠ ʤʘʩʩʝ 

ʢʣʝʪʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʛʣʘʚʥʳʭ ʧʨʠʚʦʜʦʚ, ʩʣʦʞʥʦʩʪʠ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʥʠʞʥʝʛʦ ʚʘʣʢʘ, ʪʘʢ ʢʘʢ ʥʘ ʥʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ ʣʴʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʩ ʦʢʘʣʠʥʦʡ. 

ʀʟʚʝʩʪʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʥʘ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʩʢ-ʩʝʢʪʦʨ [52, 53]. ʇʨʠʥʮʠʧ ʝʛʦ 

ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

        
ʈʠʩʫʥʦʢ 7 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʠʩʢ-ʩʝʢʪʦʨʘ 

 

ɺ ʥʘʯʘʣʝ ʧʨʦʢʘʪʢʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʥʘʭʦʜʠʪʩʷ 

ʚ ʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥ ʧʦʚʝʨʥʫʪ ʥʘ ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʚ ʩʪʦʨʦʥʫ 

ʚʭʦʜʥʦʡ ʧʨʦʚʦʜʢʠ. ɺʦ ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ 

ʥʘ ʨʘʙʦʯʠʡ ʫʛʦʣ ʚ ʩʚʦʝ ʢʦʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺ ʧʘʫʟʘʭ ʤʝʞʜʫ ʧʨʦʢʘʪʢʘʤʠ ʜʠʩʢï

ʩʝʢʪʦʨ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʦʜʘ ʦʪʚʦʜʠʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ [53].  

ɺʨʝʤʷ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʥʜʘʞʘ ʩ 

ʛʦʨʷʯʠʤ ʤʝʪʘʣʣʦʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,5 ʩ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʜʠʩʢ-ʩʝʢʪʦʨ, ʦʙʣʘʜʘʶʱʝʡ 

ʙʦʣʴʰʦʡ ʤʘʩʩʦʡ, ʥʝ ʫʩʧʝʚʘʝʪ ʥʘʛʨʝʪʴʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʘʥʜʘʞ ʠ ʜʠʩʢ-ʩʝʢʪʦʨ 

ʧʦʩʪʦʷʥʥʦ ʦʭʣʘʞʜʘʶʪʩʷ ʚʦʜʦʡ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ 
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ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʪʨʫʙ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʩʦʭʨʘʥʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʚʦʡʩʪʚʝʥʥʳʝ ʜʠʩʢʘʤ, ʘ ʠʤʝʥʥʦ ʚʳʩʦʢʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʣ ʪʨʝʥʠʷ ʚ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠ ʧʨʦʢʘʪʢʝ, ʘ ʪʘʢʞʝ 

ʫʩʪʨʘʥʷʝʪ ʨʷʜ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʄʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʚʘʣʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʟʘʷʚʣʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʧʠʩʘʪʴ ʝʛʦ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʩʪʘʥʳ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ 

ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɹ.ɸ. ʈʦʤʘʥʮʝʚʘ ʥʘ ʢʘʬʝʜʨʝ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʅʀʊʋ çʄʀʉʠʉè, ʘ ʝʝ 

ʦʧʨʦʙʦʚʘʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʧʦʜʪʚʝʨʜʠʣʦ ʥʘʣʠʯʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʥʝʝ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ.ʅ. ʇʦʪʘʧʦʚʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʘʥʝ ʄʀʉʠʉ, ʘ 

ʪʘʢʞʝ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʪʨʫʙʦʧʨʦʢʘʪʥʦʤ ʘʛʨʝʛʘʪʝ 30-102 

ʇʝʨʚʦʫʨʘʣʴʩʢʦʛʦ ʥʦʚʦʪʨʫʙʥʦʛʦ ʟʘʚʦʜʘ ʠ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʘ 400 

ʅʠʢʦʧʦʣʴʩʢʦʛʦ ʖʞʥʦ-ʪʨʫʙʥʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ [50]. 

 

1.4.1. ɺʣʠʷʥʠʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʠʣʴʟ 

 

ʇʨʠ ʧʨʦʰʠʚʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ ʩʪʝʥʢʠ 

ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ, ʦʢʘʟʳʚʘʶʱʠʡ ʥʘʨʷʜʫ ʩ ʯʠʩʣʦʤ ʮʠʢʣʦʚ ʜʝʬʦʨʤʘʮʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʝʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [11, 50]. ɼʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʮʠʦʥʘʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʢʘʣʠʙʨ ʩʪʘʥʘ 

ʟʘʤʢʥʫʪʳʤ ʠ ʦʢʘʟʳʚʘʶʱʠʤ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʝʯʝʥʠʶ ʤʝʪʘʣʣʘ ʚ 

ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʦʪʚʝʯʘʶʪ 

ʥʘʧʨʘʚʣʷʶʱʠʝ ʣʠʥʝʡʢʠ ʠ ʜʠʩʢʠ. 

ʅʘʧʨʘʚʣʷʶʱʠʝ ʨʦʣʠʢʠ ʥʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ ʟʘʤʢʥʫʪʳʡ ʢʘʣʠʙʨ ʩ ʚʘʣʢʘʤʠ ʠ ʢ 
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ʪʦʤʫ ʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʧʝʨʝʯʥʦʡ ʨʘʩʢʘʪʢʝ, ʯʪʦ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ 

ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʦʚʘʣʴʥʦʩʪʠ ʠ ʟʘʪʝʢʘʥʠʶ ʤʝʪʘʣʣʘ ʚ ʠʤʝʶʱʠʝʩʷ 

ʟʘʟʦʨʳ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʠʚʠʟʥʘ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʥʘ ʚʭʦʜʝ ʤʝʪʘʣʣʘ ʚ ʚʘʣʢʠ (ʚ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ) ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʠʜʦʚ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ 

ʧʦʜʘʯʠ. ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʳʭʦʜʝ ʤʝʪʘʣʣʘ ʠʟ ʚʘʣʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʧʨʦʢʘʪʢʝ ʩ ʨʦʣʠʢʘʤʠ ʢʨʠʚʠʟʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʦʢʘʪʢʝ ʩ ʣʠʥʝʡʢʘʤʠ 

ʠ ʜʠʩʢʘʤʠ.  

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʫʛʦʣ ʧʦʜʘʯʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʣʘʩʪʠʯʝʩʢʠʡ ʠʟʛʠʙ 

ʩʪʝʥʢʠ ʛʠʣʴʟʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʚʘʣʢʦʚ, ʭʦʪʷ ʩʪʝʧʝʥʴ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʧʨʠ ʧʨʦʰʠʚʢʝ ʩ 

ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʷʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʝʦʜʠʥʘʢʦʚʘ. ʆʯʝʚʠʜʥʦ, ʢʨʠʚʠʟʥʘ ʧʨʠ 

ʧʨʦʢʘʪʢʝ ʩ ʣʠʥʝʡʢʘʤʠ ʠ ʜʠʩʢʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʙʦʣʴʰʠʭ ʫʛʣʦʚ ʧʦʜʘʯʠ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʩ ʨʦʣʠʢʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ ʧʨʠ 

ʧʨʦʰʠʚʢʝ ʚ ʩʪʘʥʝ ʩ ʨʦʣʠʢʘʤʠ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʧʘʟ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʟʘʛʦʪʦʚʢʝ, ʧʨʠ ʧʨʦʰʠʚʢʝ ʩ ʨʦʣʠʢʘʤʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ 

ʛʨʫʙʫʶ ʧʣʝʥʫ. ʇʨʠ ʧʨʦʰʠʚʢʝ ʞʝ ʩ ʣʠʥʝʡʢʘʤʠ ʠ ʜʠʩʢʘʤʠ ʵʪʦʪ ʧʘʟ ʨʘʩʢʘʪʳʚʘʝʪʩʷ ʚ 

ʨʠʩʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ ʧʨʠ ʧʨʦʰʠʚʢʝ ʠ 

ʢʘʯʝʩʪʚʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʚ ʦʙʣʘʩʪʠ ʙʦʣʴʰʠʭ ʫʛʣʦʚ ʧʦʜʘʯʠ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʠʩʢʦʚ ʠ 

ʣʠʥʝʝʢ. ʇʨʠʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʷʶʱʠʭ ʨʦʣʠʢʦʚ ʚʳʟʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʫʶ ʧʦʧʝʨʝʯʥʫʶ 

ʨʘʩʢʘʪʢʫ ʟʘʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ. 

 

1.4.2. ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

 

ʀʟʥʦʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʘ ʢʨʠʪʝʨʠʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʢʘʪʘʥʥʦʛʦ ʥʘ ʩʪʘʥʝ ʤʝʪʘʣʣʘ ʚ ʨʘʤʢʘʭ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 
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ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  

ɺ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʘ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʘʭ ʩ ʜʚʫʭʚʘʣʢʦʚʳʤʠ 

ʧʨʦʰʠʚʥʳʤʠ ʩʪʘʥʘʤʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʥʝʡʢʠ. ʅʘʧʨʘʚʣʷʶʱʠʝ ʣʠʥʝʡʢʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ 

ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʜʥʠ ʠ ʪʝ ʞʝ ʪʦʯʢʠ ʠʭ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ ʜʝʬʦʨʤʠʨʫʝʤʳʤ ʤʝʪʘʣʣʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʰʠʚʢʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʝʩʪʥʳʡ ʨʘʟʦʛʨʝʚ (ʜʦ 

800-900Áʉ) [13, 49, 58]. ɺ ʧʘʫʟʘʭ ʤʝʞʜʫ ʧʨʦʢʘʪʢʘʤʠ ʣʠʥʝʡʢʠ ʦʙʳʯʥʦ ʦʙʠʣʴʥʦ 

ʦʭʣʘʞʜʘʶʪʩʷ ʚʦʜʦʡ. ʊʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ 

ʪʝʨʤʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʝʝʢ 

ʧʦʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʘʷ ʩʝʪʢʘ ʨʘʟʛʘʨʘ. ʀʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʚʘʣʠʟʘʮʠʠ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ, ʢ 

ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʢ 

ʥʘʨʫʰʝʥʠʶ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ [49, 59]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʣʠʥʝʝʢ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʠʭ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʝʪʢʠ ʨʘʟʛʘʨʘ, ʥʦ ʠ 

ʥʘʣʠʧʘʥʠʝ ʤʝʪʘʣʣʘ ʧʨʦʢʘʪʳʚʘʝʤʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 

8 ʧʨʝʜʩʪʘʚʣʝʥ r ʬʦʪʦ ʣʠʥʝʝʢ ʊʇɸ 70-270, ʦʪʣʠʪʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʩʣʝ ʧʨʦʰʠʚʢʠ ʜʚʫʭ ʟʘʛʦʪʦʚʦʢ. 
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ʇʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟ ʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ, 

ʩʢʣʦʥʥʳʭ ʢ ʥʘʣʠʧʘʥʠʶ, ʧʨʦʠʩʭʦʜʠʪ ʩʚʘʨʠʚʘʥʠʝ ʯʘʩʪʠʮ ʟʘʛʦʪʦʚʢʠ ʩ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʠʥʝʝʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʚʦʟʥʠʢʘʶʪ ʜʝʬʝʢʪʳ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ çʚʠʥʪʦʚʘʷ ʨʠʩʢʘè, çʚʢʘʪʘʥʥʘʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ 

ʯʘʩʪʠʮʘè [65]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʦʯʝʢ ʩʚʘʨʠʚʘʥʠʷ ʚʣʠʷʝʪ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʪʘʣʣʦʚ, ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ [66].  

ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ʩ ʤʝʪʘʣʣʦʤ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʫʛʣʘ ʧʦʜʘʯʠ, 

ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ 

[60, 61]. ʆʜʥʘʢʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ, ʢʦʛʜʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʣʠʧʘʥʠʝ 

ʤʝʪʘʣʣʘ ʥʘ ʣʠʥʝʡʢʠ. ʆʙʲʷʩʥʠʪʴ ʵʪʦ ʤʦʞʥʦ ʪʝʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ 

ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʘʟʦʛʨʝʚ 

ʤʝʪʘʣʣʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʝʝʢ ʟʘ ʩʯʝʪ ʩʢʦʣʴʞʝʥʠʷ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʦʙʨʘʟʫʶʪʩʷ ʫʟʣʳ ʩʭʚʘʪʳʚʘʥʠʷ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʣʠʥʝʝʢ ʧʦʚʳʰʘʶʪ ʧʨʠʤʝʥʝʥʠʝʤ 

ʙʦʣʝʝ ʞʘʨʦʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʛʨʘʥʠʯʝʥʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ ʣʠʥʝʡʢʠ ʩ ʩʠʩʪʝʤʦʡ ʚʥʫʪʨʝʥʥʠʭ ʢʘʥʘʣʦʚ [67, 68]. ʆʜʥʘʢʦ 

ʚʳʧʦʣʥʠʪʴ ʢʘʥʘʣʳ ʨʘʚʥʦʫʜʘʣʝʥʥʳʤʠ ʦʪ ʤʥʦʛʦʢʦʥʫʩʥʦʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʠʥʝʝʢ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʘʥʘʣʳ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʭʦʜʷʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʥʦʚʘʥʠʶ ʣʠʥʝʡʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʠʙʦʣʝʝ ʪʝʧʣʦʥʘʛʨʫʞʝʥʥʳʝ 

ʫʯʘʩʪʢʠ (ʧʝʨʝʞʠʤ ʠ ʥʘʯʘʣʦ ʚʳʭʦʜʥʦʛʦ ʢʦʥʫʩʘ) ʷʚʣʷʶʪʩʷ ʚ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʤʠ ʦʪ ʪʝʧʣʦʦʪʚʦʜʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʦʩʪʘʚʝ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʠʤʝʝʪʩʷ 

ʣʠʪʝʡʥʳʡ ʮʝʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʣʠʥʝʝʢ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʈʦʩʩʠʠ, ʣʠʥʝʡʢʠ ʦʪʣʠʚʘʶʪ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʦʛʦ ʩʧʣʘʚʘ 

çʙʠʜʫʣʦʠʜʥʦʛʦ ʯʫʛʫʥʘè, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ, ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠʤʧʦʨʪʥʳʭ ʣʠʥʝʝʢ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ ʣʝʛʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʭʨʦʤʦʤ, ʥʠʢʝʣʝʤ, 
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ʚʦʣʴʬʨʘʤʦʤ.  

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʬʠʨʤʘʤʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʳʭ 

ʩʪʘʥʦʚ [13, 72].  

 

ʊʘʙʣʠʮʘ 4 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʣʠʥʝʝʢ 

ʧʨʦʰʠʚʥʳʭ ʩʪʘʥʦʚ  

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, % 

ʉ Mn Si Cr Ni W S P 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ 

ʟʘʚʦʜʳ 

(ʙʠʜʫʣʦʠʜ) 

1,7-2,0 0,3-0,5 0,3-0,5 29,0-33,0 4,0-6,0 - Ò0,05 Ò0,05 

1,8-2,1 0,3-0,6 0,8-1,2 30,0-34,0 4,0-6,0 - Ò0,45 Ò0,45 

çSMS MEERè, 

Germany 
0,75-0,85 0,5 1,5 27,0-29,0 49,0-51,0 4,0-5,5 - - 

Ambridge PA, 

USA 
0,7-0,9 0,4-0,5 1,0 26,0-28,0 14,0-19,0 - - - 

 

ɺʧʝʨʚʳʝ ʥʘ ʊʇɸ 70-270 ɸʆ çɺʄɿè ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ 

ʣʠʥʝʡʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʩ ʥʘʧʣʘʚʢʦʡ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʞʘʨʦʧʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʕʇ 567 ʠʣʠ ɺɾ 98. ʋʩʧʝʰʥʳʡ ʦʧʳʪ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʦʛʦ ʘʛʨʝʛʘʪʘ, ʧʦʢʘʟʳʚʘʝʪ ʩʦʧʦʩʪʘʚʠʤʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʣʠʥʝʝʢ 

ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.  

ɼʣʷ ʣʠʥʝʝʢ ʣʶʙʦʛʦ ʪʠʧʘ, ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ 

ʠʟʥʦʩ ʠʭ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʝʪʢʘ ʨʘʟʛʘʨʘ. ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʧʷʪʥʘ ʠʟʥʦʩʘ 

ʟʘʚʠʩʷʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʥʘʩʪʨʦʡʢʠ ʢʘʣʠʙʨʘ ʩʪʘʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʚʳʨʘʙʦʪʢʠ 

ʜʦʩʪʠʛʘʝʪ 7 ï 8 ʤʤ. 

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʣʠʥʝʝʢ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʘʣʢʦʚ. ɺ ʧʝʨʚʳʝ ʯʘʩʳ ʨʘʙʦʪʳ ʥʦʚʳʭ ʚʘʣʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ 

ʠʟʥʦʩ ʣʠʥʝʝʢ, ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʪʠʨʘʥʠʝʤ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʦʢʘʪʳʚʘʝʤʳʤʠ ʟʘʛʦʪʦʚʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʣʝʜʳ ʧʦʚʳʰʝʥʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʚʘʣʢʦʚ. ʇʦ ʤʝʨʝ ʠʟʥʦʩʘ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʦʚ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʣʠʥʝʝʢ 
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ʚʦʟʨʘʩʪʘʝʪ. ʋʤʝʥʴʰʝʥʠʝ ʠʟʥʦʩʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʚ ʢʦʥʮʝ ʢʘʤʧʘʥʠʠ ʚʘʣʢʦʚ 

ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʥʘʩʪʨʦʡʢʠ ʢʘʣʠʙʨʘ ʩʪʘʥʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʚʳʨʘʙʦʪʢʦʡ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ. 

ʅʘ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʣʠʥʝʝʢ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʳ 

ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʠ ʩʤʝʱʝʥʠʝ ʦʩʠ 

ʧʨʦʢʘʪʢʠ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʩʠ ʧʨʦʢʘʪʢʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʦʟʨʘʩʪʘʝʪ ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʥʝʝ ʫʩʠʣʠʝ ʤʝʪʘʣʣʘ, ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʚʘʣʠʟʘʮʠʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʩʢʦʨʦʩʪʠ ʧʨʦʰʠʚʢʠ ʠ ʨʦʩʪʦʤ ʩʢʦʣʴʞʝʥʠʷ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʣʠʥʝʡʢʦʡ ʧʨʠ 

ʦʜʠʥʘʢʦʚʦʤ ʫʩʠʣʠʠ ʤʝʪʘʣʣʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʝʝ ʠʟʥʦʩʫ [13]. 

ɼʦʩʪʠʛʘʝʪʩʷ ʵʪʦ ʫʤʝʥʴʰʝʥʠʝʤ ʫʛʣʘ ʢʦʥʫʩʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʨʘʩʢʘʪʢʠ ʠ ʨʘʜʠʫʩʘ ʚ 

ʧʝʨʝʞʠʤʝ. 

ɺ ʫʩʣʦʚʠʷʭ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʘ 350 ʩ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʨʦʰʠʚʥʳʤʠ ʩʪʘʥʘʤʠ ʅʠʢʦʧʦʣʴʩʢʦʛʦ ʖʞʥʦ-ʪʨʫʙʥʦʛʦ ʟʘʚʦʜʘ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʪʨʫʙ. 

ɸʚʪʦʨʘʤʠ ʨʘʙʦʪ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʜʝʬʦʨʤʘʮʠʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʝʨʚʦʡ ʚ ʯʘʩʪʠ ʩʢʦʨʦʩʪʥʳʭ, ʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ [28]. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫʯʘʩʪʢʘ 

ʩʧʣʦʰʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʨʘʙʦʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʦʣʠʢʦʚ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʦʪʥʦʰʝʥʠʠ ʜʠʘʤʝʪʨʘ ʛʠʣʴʟʳ ʢ 

ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ D/S < 9. ʇʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ D/S ʟʘʚʠʩʠʪ 

ʦʪ ʨʘʟʤʝʨʘ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦʙ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʪʨʫʙ ʠ ʫʤʝʥʴʰʝʥʠʠ ʨʘʩʭʦʜʘ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʣʠʢʦʚ ʚʤʝʩʪʦ ʣʠʥʝʝʢ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʟʘ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʧʨʠʥʷʪʦ ʫʤʝʥʴʰʝʥʠʝ ʥʘ ʛʠʣʴʟʘʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʧʘʥʠʝʤ ʤʝʪʘʣʣʘ ʥʘ ʣʠʥʝʡʢʠ ʧʨʠ ʧʨʦʢʘʪʢʝ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ. 

ʈʘʜʠʢʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʥʘʧʨʘʚʣʷʶʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʢʦʚ. 
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ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʣʫʞʘʪ ʜʠʩʢʠ,  ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ 

ʣʶʙʦʡ ʪʦʯʢʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʜʝʬʦʨʤʠʨʫʝʤʳʤ ʤʝʪʘʣʣʦʤ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 0,1 ʩ. ɼʣʠʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ 

ʣʠʥʝʡʢʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʪʝʧʣʦʦʪʚʦʜʘ. ɺ ʠʪʦʛʝ ʨʘʟʦʛʨʝʚ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 100Áʉ.  

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʫʙʣʠʢʫʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʥʦʩʘ ʚʘʣʢʦʚ ʠ ʦʧʨʘʚʦʢ ʧʨʠ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ [62-64]. ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʥʦʩʫ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ. 

 

1.5. ɺʳʚʦʜʳ ʠ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʠʥʪʦʚʦʡ ʧʨʦʰʠʚʢʝ ʚ 

ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʥʠʞʝʥʠʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʠ ʪʨʫʙ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ 

ʧʨʦʢʘʪʘ, ʦʜʥʘʢʦ ʧʨʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʝ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

2. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ, ʩʪʦʡʢʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ. 

3. ʅʘ ʧʨʘʢʪʠʢʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʨʦʰʠʚʢʝ 

ʩʚʳʰʝ 3 ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ ʫʨʦʚʥʷ ʦʪʙʨʘʢʦʚʢʠ ʪʨʫʙ ʧʦ 

ʥʘʨʫʞʥʳʤ ʧʣʝʥʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʤʥʦʛʠʭ ʪʨʫʙʦʧʨʦʢʘʪʥʳʭ ʘʛʨʝʛʘʪʘʭ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʥʢʦʩʪʝʥʥʳʭ ʪʨʫʙ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ 

ʧʨʠ ʧʨʦʰʠʚʢʝ ʷʚʣʷʝʪʩʷ ʚʳʥʫʞʜʝʥʥʦʡ ʤʝʨʦʡ. 

4. ɺ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʝʭʥʦʣʦʛʠʷ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

ʦʩʚʝʱʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 
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ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʣʴʟ ʠ ʧʘʨʘʤʝʪʨʳ 

ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ 

ʨʷʜ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

5. ʅʘ ʢʘʯʝʩʪʚʦ ʛʠʣʴʟ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢʘʯʝʩʪʚʦ ʪʨʫʙ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʶʪ ʜʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʧʨʦʰʠʚʢʝ ʅʃɿ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʥʠʞʝʥʥʦʡ ʠʩʭʦʜʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʩʣʝʜʫʝʪ ʩʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʥʠʞʝʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʢʘʢ ʚ 

ʮʝʥʪʨʝ, ʪʘʢ ʠ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʩʣʦʷʭ ʟʘʛʦʪʦʚʢʠ. 

6. ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʨʘʙʦʪʢʠ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʪʨʫʙ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤʠ ʩʫʤʤʘʨʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʳʪʷʞʢʠ. 

7. ʅʘ ʢʘʯʝʩʪʚʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʜʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʪʦʡʢʦʩʪʴ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ.  

8. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʥʘʧʨʘʚʣʷʶʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʢʠ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʦʟʨʘʩʪʘʶʪ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʫʙ ʥʝʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ ʰʠʨʦʢʦʛʦ 

ʨʘʟʤʝʨʥʦ-ʤʘʨʦʯʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ. ʆʜʥʘʢʦ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʫʙʣʠʢʦʚʘʥʦ 

ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʪʘʢʦʛʦ ʪʠʧʘ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʥʠʟʢʫ  ʁ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʩʢʣʦʥʥʦʩʪ ɹ ʥʘʣʠʧʘʥʠʷ ʤʝʪʘʣʣʘ ʥʘ 

ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1. ʇʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ. 
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2. ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ 

ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ 

ʪʨʫʙ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʢʘʣʠʙʨʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʝʞʠʤʳ 

ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʠʭ ʩʫʤʤʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʳʪʷʞʢʠ, ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʪʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦ 

ʚʩʝʡ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʤʫʬʪʦʚʳʭ ʪʨʫʙ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʩʥʠʞʝʥʠʶ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ. 

5. ɺʳʧʦʣʥʠʪʴ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. 
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ɻʣʘʚʘ 2. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

2.1. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

 

ʆʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʦʙʨʘʟʫʶʪ ʨʘʙʦʯʠʝ ʚʘʣʢʠ, ʦʧʨʘʚʢʘ ʠ 

ʥʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ.  

ʂʘʣʠʙʨʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ: 

ï ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ ʚʘʣʢʘʤʠ, ʩʪʘʙʠʣʴʥʦʝ ʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʠ ʝʛʦ 

ʦʢʦʥʯʘʥʠʝ; 

ï ʧʦʣʫʯʝʥʠʝ ʛʠʣʴʟʳ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ; 

ï ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʠʣʴʟʳ; 

ï ʟʘʜʘʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ɺʳʧʦʣʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʢʘʣʠʙʨʦʚʢʝ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʳʩʦʢʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʥʘʩʪʨʦʝʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʧʨʦʮʝʩʩ 

ʧʨʦʰʠʚʢʠ ʧʨʦʪʝʢʘʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ [3].  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʘʣʠʙʨʦʚʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʩʚʦʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ ʨʷʜʦʚʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʪʨʫʙ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʢʘʣʠʙʨʦʚʦʢ ʚʘʣʢʦʚ, 

ʦʧʨʘʚʦʢ, ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʨʘʟʫʶʪ 

ʝʜʠʥʳʡ ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʫʩʣʦʞʥʷʝʪʩʷ ʠʩʢʘʞʝʥʠʝʤ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʨʘʟʚʦʨʦʪʘ ʚʘʣʢʦʚ ʥʘ ʫʛʦʣ ʧʦʜʘʯʠ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʊʇɸ 70-270 ʷʚʣʷʝʪʩʷ ʜʚʦʡʥʘʷ ʧʨʦʰʠʚʢʘ ʚ ʦʜʥʦʡ ʢʣʝʪʠ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ. ʊʘʢ ʢʘʢ ʧʝʨʝʥʘʩʪʨʦʡʢʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʧʝʨʚʦʡ 

ʦʧʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʰʴ ʟʘ ʩʯʝʪ ʩʤʝʥʳ ʦʧʨʘʚʢʠ ʚ ʢʘʣʠʙʨʝ, ʦʙʨʘʟʦʚʘʥʥʦʤ 

ʚʘʣʢʘʤʠ ʠ ʣʠʥʝʡʢʘʤʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʦʣʦʞʝʥʠʷ, ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʞʠʤʦʚ ʜʝʬʦʨʤʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʝʙʫʝʪ 
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ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʚʫʭ ʦʧʝʨʘʮʠʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʠʣʴʟ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ, ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʩʠʪ ʚʘʨʠʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʥʝʩʝʥʠʝʤ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ (ʨʠʩʫʥʦʢ 9).  

 

 

ʈʠʩʫʥʦʢ 9 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʚ ʦʜʥʦʡ ʢʣʝʪʠ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 
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ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ 

ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʚʷʟʠ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʤʦʜʝʣʠ ʠʣʠ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ ʚ 3D ʩʙʦʨʢʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʠʧʦʚʳʭ ʜʝʪʘʣʝʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚʩʝ ʟʘʥʦʚʦ, ʘ ʠʟʤʝʥʠʪʴ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʯʠʩʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʨʘʥʝʝ ʦʙʲʝʢʪʝ. ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʨʘʟʨʝʰʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʦʩʪʨʦʝʥʥʫʶ ʦʜʠʥ ʨʘʟ ʤʦʜʝʣʴ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʝʝ ʚʘʨʠʘʮʠʡ. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʦʟʜʘʥʠʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʢʘʢ ʚʩʝʛʦ ʧʨʦʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 3D ʩʙʦʨʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 70-270. ɺ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ ʪʨʝʭʤʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʂʆʄʇɸʉ-3D. 

ʅʘ ʨʠʩʫʥʢʝ 10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ 3D ʤʦʜʝʣʴ ʧʨʦʰʠʚʥʳʭ ʦʧʨʘʚʦʢ.  

 

 

ʈʠʩʫʥʦʢ 10 ï ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ 3D ʤʦʜʝʣʴ ʧʨʦʰʠʚʥʳʭ ʦʧʨʘʚʦʢ. 

 

ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʠʣʴ ʨʘʙʦʯʝʡ ʯʘʩʪʠ, ʥʦ ʠ ʠʤʝʝʪ 

ʚʥʫʪʨʝʥʥʠʝ ʢʘʥʘʣʳ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʦʭʣʘʜʠʪʝʣʷ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 3D ʤʦʜʝʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʚʘʣʢʦʚ ʠ 

ʣʠʥʝʝʢ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʙʦʨʢʘ ʚʩʝʛʦ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʦʢ 11). 
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ʈʠʩʫʥʦʢ 11 ï ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʙʦʨʢʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 

70-270 ʚ ʂʆʄʇɸʉ-3D 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʚ 

ʢʨʦʪʯʘʡʰʠʝ ʩʨʦʢʠ ʨʝʰʘʪʴ ʮʝʣʳʡ ʩʧʝʢʪʨ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʜʝʬʦʨʤʘʮʠʠ 

ʧʨʠ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ (ʅɺʇ), ʨʘʟʨʘʙʦʪʢʘ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʘʚʢʘ-

ʩʪʝʨʞʝʥʴ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʧʨʦʢʣʘʜʦʢ ʤʝʞʜʫ ʥʠʞʥʝʡ 

ʣʠʥʝʡʢʦʡ ʠ ʣʠʥʝʡʢʦʜʝʨʞʘʪʝʣʝʤ ʠ ʜʨ.  

ɹʣʘʛʦʜʘʨʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʦʩʚʦʝʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʠʟ ʫʛʣʝʨʦʜʠʩʪʳʭ, ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʠ 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʮʝʣʦʛʦ 

ʨʷʜʘ ʥʦʚʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ: 88,9ʭ14,9 ʤʤ; 108,0ʭ17,1 ʤʤ; 114,0ʭ15,5 ʤʤ; 120,6ʭ17,7 

ʤʤ; 127,0ʭ12,0 ʤʤ;  132,1ʭ17,2 ʤʤ; 153,7ʭ21,3 ʤʤ; 166,0ʭ20,0 ʤʤ; 180,0ʭ21,0 ʤʤ; 

187,7ʭ20,0 ʤʤ; 194,5ʭ20,0 ʤʤ; 260,0ʭ28,0 ʤʤ; 260,0ʭ50,0 ʤʤ; 269,9ʭ25,0 ʤʤ; 

273,0ʭ24,0 ʤʤ; 273,0ʭ61,5 ʤʤ ʠ ʜʨ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʳʪʥʳʝ ʧʨʦʢʘʪʢʠ ʧʦʢʘʟʘʣʠ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʛʠʣʴʟ. 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ 3D ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʩʙʦʨʦʢ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
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2.2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʆʄɼ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʝʪʦʜʝ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [73-74]. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʙʝʟ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ ʤʝʪʘʣʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ ʢʘʣʠʙʨʦʚʦʢ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʦʮʝʥʠʪʴ ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ ʬʣʫʢʪʫʘʮʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʚʦʜʦʡ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʢʘʪʢʠ, ʚʝʣʠʯʠʥʫ ʠʟʥʦʩʘ ʠ ʨʝʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʤʝʪʘʣʣ - 

ʠʥʩʪʨʫʤʝʥʪ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʘ ʚʝʨʠʬʠʢʘʮʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʫʪʝʤ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʳʪʥʳʭ 

ʧʨʦʢʘʪʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʣʦʞʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʆʄɼ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʝʨʘʮʠʠ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ [75-77]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ QFORM 

3D ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ [78]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ ʠ 

ʟʘʛʦʪʦʚʢʦʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʕʉʇ) ʠ 

ʨʘʟʤʝʨʦʚ ʧʦʣʫʯʘʝʤʳʭ ʛʠʣʴʟ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʩʦʟʜʘʥʳ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʩʪʨʦʡʢʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 12. 
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ʈʠʩʫʥʦʢ 12 ï ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 

 

ʆʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʥʷʪʳʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ  ʉʪʘʣʴ 45 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʢʠ, Áʉ  1180 

ʈʘʟʤʝʨʳ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʤʤ 

ï ʜʠʘʤʝʪʨ 

ï ʜʣʠʥʘ 

190 

2110 

ʄʘʪʝʨʠʘʣ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ  40ʍ 

ʄʘʪʝʨʠʘʣ ʦʧʨʘʚʢʠ ʠ ʣʠʥʝʝʢ  4ʍ5ʄʌʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʩʪʨʫʤʝʥʪʘ, Áʉ  50 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ, ʦʙ/ʤʠʥ  60 

ʋʛʦʣ ʧʦʜʘʯʠ, ʛʨʘʜ  12 

ʋʛʦʣ ʨʘʩʢʘʪʢʠ, ʛʨʘʜ  -7 

ʋʩʣʦʚʠʷ ʪʨʝʥʠʷ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʟʘʛʦʪʦʚʢʦʡ  var (ʧʦ ʟʘʢʦʥʫ ɿʠʙʝʣʷ) 

ʋʩʣʦʚʠʷ ʪʨʝʥʠʷ ʤʝʞʜʫ ʦʧʨʘʚʢʦʡ ʠ ʟʘʛʦʪʦʚʢʦʡ (ʬʘʢʪʦʨ ʪʨʝʥʠʷ)  
ɹʝʟ ʩʤʘʟʢʠ (0,8 ʧʦ ʟʘʢʦʥʫ 

ʃʝʚʘʥʦʚʘ) 

ʋʩʣʦʚʠʷ ʪʨʝʥʠʷ ʤʝʞʜʫ ʣʠʥʝʡʢʘʤʠ ʠ ʟʘʛʦʪʦʚʢʦʡ (ʬʘʢʪʦʨ ʪʨʝʥʠʷ)  
ɹʝʟ ʩʤʘʟʢʠ (0,8 ʧʦ ʟʘʢʦʥʫ 

ʃʝʚʘʥʦʚʘ) 
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ʅʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠʤʝʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʦʚʦʜʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʜʝʨʞʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠ ʛʠʣʴʟʳ ʥʘ ʦʩʠ ʧʨʦʢʘʪʢʠ. ʀʟʥʘʯʘʣʴʥʦ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚʳʙʨʘʥʦ ʪʨʠ ʨʘʟʥʳʭ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ ʧʨʠ ʧʨʦʰʠʚʢʝ: 0,9; 1,0 ʠ 1,5. ɼʘʣʝʝ, 

ʠʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʦʙʘʚʣʷʣʠʩʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ (0,95 ʠ 1,2). ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 6. 

 

ʊʘʙʣʠʮʘ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ (ʧʨʦʰʠʚʢʘ ʥʘ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 76 ʤʤ) 

ʌʘʢʪʦʨ ʪʨʝʥʠʷ 

(ʧʦ ɿʠʙʝʣʶ) 

ʂʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ, ʢʅĿʤ 

ʇʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ, 

ʢɺʪ 

ʈʘʟʤʝʨʳ ʛʠʣʴʟʳ, ʤʤ ɺʨʝʤʷ 

ʧʨʦʰʠʚʢʠ, ʩ 
D S 

0,90 126,4 800 176,95 49,72 16,51 

0,95 146,8 907 178,11 50,37 13,02 

1,00 149,6 940 178,83 50,42 12,58 

1,20 164,9 1034 178,18 49,89 10,77 

1,50 177,0 1100 178,89 49,75 10,12 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʛʦʪʦʚʢʘ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʤʦʜʝʣʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʤʝʝʪ ʙʦʣʝʝ 100 ʪʳʩ. ʵʣʝʤʝʥʪʦʚ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʦʡ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʯʝʪ 

ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩʨʝʜʥʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʧʦʨʷʜʢʘ 25 ï 60 ʯ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʘʚʠʣʴʥʦ ʟʘʜʘʚʘʪʴ ʠʩʭʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʠ ʠʤʝʪʴ ʜʘʥʥʳʝ ʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ʂʘʢ ʚʠʜʥʦ, ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʯʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ 

ʟʘʛʦʪʦʚʢʦʡ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʦʩʠʣʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʠ ʤʦʱʥʦʩʪʠ 

ʧʨʦʰʠʚʢʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʢʘʪʢʠ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʬʘʢʪʦʨʝ ʪʨʝʥʠʷ 0,9. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ ʧʨʠ 
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ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʠʣʦ 16,51 ʩ, ʯʪʦ ʥʘ 2,5 ʩ ʙʦʣʴʰʝ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʚʨʝʤʷ 

ʧʨʦʰʠʚʢʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ (13 ʩ) ʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ (14 ʩ) ʧʦʣʫʯʝʥʦ ʧʨʠ ʬʘʢʪʦʨʝ ʪʨʝʥʠʷ 0,95, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʳʰʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʦʢʘʪʢʠ ʥʘ 20,4 ʢʅĿʤ ʠ ʤʦʱʥʦʩʪʠ ʥʘ 107 ʢɺʪ. ɼʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʤʦʤʝʥʪʘ ʠ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʠ ʧʨʦʰʠʚʢʠ (ʨʠʩ. 13). 
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 ʌʘʢʪʦʨ ʪʨʝʥʠʷ (ʧʦ ʟʘʢʦʥʫ ɿʠʙʝʣʷ)   ʌʘʢʪʦʨ ʪʨʝʥʠʷ (ʧʦ ʟʘʢʦʥʫ ɿʠʙʝʣʷ) 

 ʘ   ʙ 

ʈʠʩʫʥʦʢ 13 ï ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʰʠʚʢʠ ʦʪ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ: 

ʘ ï ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ () ʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ (); 

ʙ ï ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʰʠʚʢʠ (). 

 

ʀʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʛʠʣʴʟ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʰʠʚʢʠ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʘʢʪʦʨ ʪʨʝʥʠʷ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʧʦ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ D 

ʩʦʩʪʘʚʠʣʘ ʤʝʥʝʝ 2 ʤʤ, ʘ ʨʘʟʥʠʮʘ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ S ʥʝ ʙʦʣʝʝ 0,7 ʤʤ. ʈʘʟʥʠʮʘ ʚ 

ʨʘʟʤʝʨʘʭ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ 

ʨʘʩʯʝʪʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʧʨʠ ʧʦʤʦʱʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʝʪʢʠ ʟʘʛʦʪʦʚʢʠ. 

ʈʘʟʣʠʯʠʝ ʚ ʨʘʟʤʝʨʘʭ ʧʦʣʫʯʝʥʥʳʭ ʛʠʣʴʟ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʨʦʢʘʪʦʢ ʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʜʠʘʤʝʪʨʫ ʜʦ 

6 ʤʤ, ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʜʦ 2,5 ʤʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʣʴʟʘ ʧʦʩʣʝ 

ʧʨʦʰʠʚʢʠ ʠʤʝʝʪ ʤʝʥʴʰʠʡ ʜʠʘʤʝʪʨ ʠ ʙʦʣʴʰʫʶ ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʠʮʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʜʠʘʣʴʥʦʡ ʨʘʩʢʘʪʢʠ ʛʠʣʴʟʳ ʥʘ ʢʦʥʫʩʝ ʦʧʨʘʚʢʠ ʠ ʚ 

ʚʳʭʦʜʥʦʤ ʢʦʥʫʩʝ ʚʘʣʢʘ. ʆʪʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʣʠʯʠʷʤʠ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠ ʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ 

ʨʘʩʯʝʪʘ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʜʘʥʦ çʧʨʦʩʪʦʝè ʫʩʣʦʚʠʝ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ 

ʟʘʛʦʪʦʚʢʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪ. ʝ. ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʰʘʝʪʩʷ ʫʧʨʦʱʝʥʥʘʷ 

ʩʦʚʤʝʩʪʥʘʷ ʪʝʧʣʦʚʘʷ ʟʘʜʘʯʘ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʥʩʪʨʫʤʝʥʪʘ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʩ ʟʘʛʦʪʦʚʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʧʦʣʫʯʝʥʥʘʷ 

ʛʠʣʴʟʘ ʠʤʧʦʨʪʠʨʦʚʘʣʘʩʴ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʘʜʠʶ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʢʘʪʢʠ ʥʘ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 162 ʤʤ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʝ 

ʧʦʣʝ ʛʠʣʴʟʳ ʥʝ ʩʦʭʨʘʥʷʣʦʩʴ, ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʙʳʣʘ ʟʘʜʘʥʘ ʨʘʚʥʦʡ 

1180Áʉ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɺʨʝʤʷ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʨʝʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʧʦʣʫʯʝʥʦ ʧʨʠ ʬʘʢʪʦʨʝ ʪʨʝʥʠʷ 0,8. ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʠ ʤʦʱʥʦʩʪʠ ʧʨʦʢʘʪʢʠ 

ʦʢʘʟʘʣʠʩʴ ʟʘʥʠʞʝʥʥʳʤʠ ʚ 2 ï 2,5 ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʪʘʥʝ. ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʜʠʘʤʝʪʨ 

ʛʠʣʴʟʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʚ QFORM ʤʝʥʴʰʝ ʨʝʘʣʴʥʦʛʦ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʚʘʣʢʦʤ ʠ ʟʘʛʦʪʦʚʢʦʡ. 

ʇʨʠ ʧʨʦʰʠʚʢʝ ʚ ʦʜʠʥ ʧʨʦʭʦʜ ʥʘ ʦʧʨʘʚʢʝ ʜʠʘʤʝʪʨʦʤ 162 ʤʤ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʜʣʠʥʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʝʚʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ 

ʟʘʛʦʪʦʚʢʠ ʩʦ ʩʪʦʨʦʥʳ ʦʧʨʘʚʢʠ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʪʨʝʙʫʝʪʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʨʝʥʠʷ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʬʘʢʪʦʨʘ ʪʨʝʥʠʷ 0,9 ï 1,5 ʧʨʠ 

ʚʪʦʨʠʯʥʦʤ ʟʘʭʚʘʪʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʦʩʝʚʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

ʇʨʠ ʬʘʢʪʦʨʝ ʪʨʝʥʠʷ 3,0 ʧʨʦʮʝʩʩ ʧʨʦʰʠʚʢʠ ʧʨʦʪʝʢʘʣ ʩʪʘʙʠʣʴʥʦ. ʇʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ ʠ ʤʦʱʥʦʩʪʠ ʧʨʦʰʠʚʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʕʉʇ ʧʨʠ ʦʧʳʪʥʦʡ ʧʨʦʢʘʪʢʝ. ʇʨʠ ʵʪʦʤ 

ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ ʩʦʩʪʘʚʠʣʦ ʧʨʠʤʝʨʥʦ 19,5 ʩ, ʯʪʦ ʥʘ 4,5 ʩ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʨʝʘʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ. 
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ʈʘʟʤʝʨʳ ʛʠʣʴʟʳ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: ʨʘʟʥʠʮʘ ʚ ʥʘʨʫʞʥʦʤ ʜʠʘʤʝʪʨʝ ʩʦʩʪʘʚʠʣʘ 2 ʤʤ, ʧʦ ʪʦʣʱʠʥʝ 

ʩʪʝʥʢʠ ï 0,7 ʤʤ. 

ɼʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʦ ʧʘʨʘʤʝʪʨʫ ʚʨʝʤʝʥʠ ʧʨʦʰʠʚʢʠ 

ʬʘʢʪʦʨ ʪʨʝʥʠʷ ʙʳʣ ʫʤʝʥʴʰʝʥ ʜʦ 2,5. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʛʠʣʴʟʘ ʥʘʯʘʣʘ ʚʨʘʱʘʪʴʩʷ ʙʝʟ ʦʩʝʚʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʜʦʣʴ ʦʩʠ ʧʨʦʢʘʪʢʠ, ʧʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʡ ʨʘʩʯʝʪ ʥʝ ʧʨʦʜʦʣʞʘʣʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʯʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʟʘʛʦʪʦʚʢʦʡ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʟʥʘʯʝʥʠʝ 

ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʨʝʤʷ ʧʨʦʰʠʚʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʨʝʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʠʪʴ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩ ʧʨʠʝʤʣʝʤʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʥʝʦʙʭʦʜʠʤʘ ʚʝʨʠʬʠʢʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʦʜʝʣʠ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʧʳʪʥʳʭ ʧʨʦʢʘʪʦʢ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɻʣʘʚʘ 3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

3.1. ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫʙ ʥʘ ʊʇɸ 70-270 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʊʇɸ 70-270 ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɸʆ çɺʄɿè. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 14. 

 

 

ʈʠʩʫʥʦʢ 14 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ ʥʘ ʊʇɸ 70 ï 270. 

 

ɺ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʢʠ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ 

ʣʠʥʝʡʢʘʤʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ, ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

1 ï ʨʘʩʢʨʦʡ ʰʪʘʥʛ ʥʘ ʤʝʨʥʳʝ ʜʣʠʥʳ ʜʠʩʢʦʚʦʡ ʧʠʣʦʡ; 

2 ï ʥʘʥʝʩʝʥʠʝ ʥʘ ʧʝʨʝʜʥʠʡ ʪʦʨʝʮ ʟʘʛʦʪʦʚʢʠ ʮʝʥʪʨʠʨʫʶʱʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʚ 

ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʧʝʨʘʮʠʝʡ ʩʚʝʨʣʝʥʠʷ; 

3 ï ʥʘʛʨʝʚ ʟʘʛʦʪʦʚʢʠ ʚ ʛʘʟʦʚʦʡ ʧʝʯʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʢʘʪʢʠ; 

4 ï ʧʝʨʚʫʶ ʧʨʦʰʠʚʢʫ ʟʘʛʦʪʦʚʦʢ ʚ ʛʠʣʴʟʳ ʥʘ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʧʦ ʯʘʰʝʚʠʜʥʦʡ ʩʭʝʤʝ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʠʥʝʡʢʘʤʠ; 

5 ï ʚʪʦʨʫʶ ʧʨʦʰʠʚʢʫ ʛʠʣʴʟ rʚ ʪʦʡ ʞʝ ʢʣʝʪʠ ʥʘ ʢʦʨʦʪʢʦʡ ʦʧʨʘʚʢʝ;  

1 2 3 4 

5 6 7 
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6 ï ʧʨʘʚʢʫ ʠ ʢʘʣʠʙʨʦʚʘʥʠʝ ʯʝʨʥʦʚʦʡ ʪʨʫʙʳ ʚ ʪʨʝʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ;  

7 ï ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʭʣʘʞʜʝʥʠʝ ʪʨʫʙ. 

ʇʝʨʝʩʪʨʦʡʢʘ ʢʘʣʠʙʨʘ ʧʨʦʰʠʚʥʦʡ ʢʣʝʪʠ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʤʝʥʳ ʩʪʝʨʞʥʝʡ ʩ ʦʧʨʘʚʢʘʤʠ ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʦʢʘʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ʠ ʣʠʥʝʝʢ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʦʣʦʞʝʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʢʦʤʧʘʢʪʥʦʤ 

ʤʘʣʦʵʥʝʨʛʦʝʤʢʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ ʩ ʦʜʥʦʛʦ ʥʘʛʨʝʚʘ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʧʦʚʪʦʨʥʳʡ ʥʘʛʨʝʚ ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʌʦʪʦ ʧʨʦʢʘʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 15. 

 

  

                                 ʘ                                                                     ʙ 

ʈʠʩʫʥʦʢ 15 ï ʇʨʦʢʘʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʊʇɸ 70-270 ɸʆ çɺʄɿè: 

ʘ ï ʚʳʭʦʜʥʘʷ ʩʪʦʨʦʥʘ ʧʨʦʰʠʚʥʦʛʦ ʜʚʫʭʚʘʣʢʦʚʦʛʦ ʩʪʘʥʘ; 

ʙ ï ʪʨʝʭʚʘʣʢʦʚʳʡ ʢʘʣʠʙʨʦʚʦʯʥʳʡ ʩʪʘʥ. 

 

ʇʨʦʮʝʩʩ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ ʫʛʣʝ ʧʦʜʘʯʠ 12Á, ʫʛʣʝ ʨʘʩʢʘʪʢʠ 7Á ʧʦ ʯʘʰʝʚʠʜʥʦʡ ʩʭʝʤʝ. ʂʘʣʠʙʨʦʚʘʥʠʝ 

ʯʝʨʥʦʚʦʡ ʪʨʫʙʳ ʧʦ ʜʠʘʤʝʪʨʫ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʨʝʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʩ ʛʨʠʙʦʚʠʜʥʳʤʠ ʚʘʣʢʘʤʠ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ 10Á, ʫʛʣʝ ʨʘʩʢʘʪʢʠ 6Á ʠ ʦʙʞʘʪʠʠ 

ʧʦ ʜʠʘʤʝʪʨʫ ʜʦ 5%, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʚʤʝʩʪʠʪʴ ʧʨʦʮʝʩʩʳ ʢʘʣʠʙʨʦʚʘʥʠʷ ʪʨʫʙʳ ʠ 

ʧʨʘʚʢʠ. 



58 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʅʀʊʋ çʄʀʉʠʉè ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʛʨʝʛʘʪʘ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʪʨʫʙ ʙʳʣ ʧʨʠʥʷʪ ʢʦʤʧʣʝʢʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ: 

1. ʈʘʩʢʨʦʡ ʟʘʛʦʪʦʚʦʢ ʜʠʩʢʦʚʦʡ ʧʠʣʦʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʪʦʨʮʝʚʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ, ʝʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 2% ʦʪ 

ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ. 

2. ʅʘʥʝʩʝʥʠʝ ʮʝʥʪʨʠʨʫʶʱʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʚ 

ʭʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ 

ʢʦʥʪʨʦʣʷ. 

3. ʅʘʛʨʝʚ ʚ ʛʘʟʦʚʦʡ ʧʝʯʠ ʩ ʰʘʛʘʶʱʠʤ ʧʦʜʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʨʘʱʝʥʠʝʤ 

ʟʘʛʦʪʦʚʦʢ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨ rʧʦ ʩʝʯʝʥʠʶ ʟʘʛʦʪʦʚʢʠ. 

4. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠ ̫ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʦʡ ʩ ʜʦʟʠʨʦʚʘʥʥʦʡ 

ʚʝʣʠʯʠʥʦʡ ʦʙʞʘʪʠʷ, ʩʥʠʞʘʝʪ ʧʦʧʝʨʝʯʥʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ. 

 

3.2. ʇʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʣʴʟ, 

ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ 

ʨʘʟʤʝʨʘʤʠ 194,5ʭ15,9 ʤʤ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ ɼ, ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʣʠ ʧʦ ʧʷʪʠ 

ʨʘʟʣʠʯʥʳʤ ʤʘʨʰʨʫʪʘʤ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʣʠʥʝʡʢʘʤʠ: 

- ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ, Uʧ = 11,5%; 

- ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, U0 = 5%; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʚ ʧʝʨʝʞʠʤʝ, ɝ = 1,13. 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʟʤʝʥʷʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ 

ʤʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʧʨʦʭʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʦʧʨʘʚʢʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ ʧʨʠ 

ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ. ʉʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʙʳʣ ʨʘʚʝʥ 2,76. ʇʨʠ 

ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʪʨʫʙ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʩʦʩʪʘʚʣʷʣ 1,35 

ʚ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ ʠ 2,05 ʚʦ ʚʪʦʨʦʤ. ʇʦʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʪʨʫʙ ʧʨʦʢʘʪʳʚʘʣʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʚ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʚʦ ʚʪʦʨʦʤ ʧʨʦʭʦʜʝ ʫʤʝʥʴʰʘʣʠ. ʇʦʩʣʝʜʥʷʷ ʛʨʫʧʧʘ ʪʨʫʙ ʙʳʣʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ 2,76. ʇʣʘʥ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 ï ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʄʘʨʰʨʫʪ ʧʨʦʢʘʪʢʠ 1-r ʡ  2-ʦʡ  3-ʠʡ  4-r ʡ  5-r ʡ  

1-ʘ ̫

ʧʨʦʰʠʚʢʘ 

ɼʠʘʤʝʪʨ ʦʧʨʘʚʢʠ, ʤʤ 76 96 124 136 162 

ɼʠʘʤʝʪʨ ʛʠʣʴʟʳ, ʤʤ 183 187 193 196 203 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʤʤ 47,9 40,0 29,6 26,0 16,5 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ 1,35 1,49 1,81 1,98 2,76 

2-ʘ ̫

ʧʨʦʰʠʚʢʘ 

ɼʠʘʤʝʪʨ ʦʧʨʘʚʢʠ, ʤʤ 162 ð 

ɼʠʘʤʝʪʨ ʛʠʣʴʟʳ, ʤʤ 203 ð 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʤʤ 16,5 ð 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ 2,05 1,91 1,57 1,44 ð 

ʉʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ 2,76 

ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ 

ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʧʨʦʰʠʚʢʠ 
0,64 0,78 1,15 1,38 ð 

 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʢʘʪʦʢ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʦʯʘʛʠ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ 

ʧʦʤʦʱʠ çʪʦʨʤʦʞʝʥʦʢè, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʰʠʚʢʠ. ʅʘ ʨʠʩʫʥʢʝ 16 

ʧʨʝʜʩʪʘʚʣʝʥʘ çʪʦʨʤʦʞʝʥʢʘè ʧʨʠ ʧʨʦʢʘʪʢʝ ʛʠʣʴʟʳ ʧʦ 5-ʤʫ ʤʘʨʰʨʫʪʫ ʟʘ ʦʜʥʫ 

ʧʨʦʰʠʚʢʫ. 

ɼʣʠʥʘ ʰʘʛʘ ʚʠʥʪʦʚʦʡ ʣʠʥʠʠ ʧʦ ʭʦʜʫ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʫʚʝʣʠʯʠʣʘʩʴ ʪʦʯʥʦ ʥʘ 

ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ 2,76, ʟʘʣʦʞʝʥʥʦʛʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʞʠʤʘ 

ʜʝʬʦʨʤʘʮʠʠ. 
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                                 ʘ                                                                            ʙ 

ʈʠʩʫʥʦʢ 16 ï çʪʦʨʤʦʞʝʥʢʘè ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʧʨʦʢʘʪʢʝ ʛʠʣʴʟʳ ʧʦ 5-ʤʫ ʤʘʨʰʨʫʪʫ 

ʧʨʦʢʘʪʢʠ: 

ʘ ï ʧʷʪʥʦ ʢʦʥʪʘʢʪʘ ʩ ʣʝʚʳʤ ʚʘʣʢʦʤ; ʙ ï ʧʷʪʥʦ ʢʦʥʪʘʢʪʘ ʩ ʧʨʘʚʳʤ ʚʘʣʢʦʤ. 

 

ʅʘ ʨʠʩʫʥʢʝ 17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʱʘʜʴ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʩ 

ʚʘʣʢʘʤʠ. 

 

                

                                 ʘ                                                                         ʙ 

ʈʠʩʫʥʦʢ 17 ï ʧʣʦʱʘʜʴ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʧʨʠ ʧʨʦʢʘʪʢʝ ʧʦ 5-ʤʫ 

ʤʘʨʰʨʫʪʫ: 

ʘ ï ʩ ʣʝʚʳʤ ʚʘʣʢʦʤ; ʙ ï ʩ ʧʨʘʚʳʤ ʚʘʣʢʦʤ. 

 

ʈʘʟʥʠʮʘ ʚ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʩ ʚʘʣʢʘʤʠ ʩʦʩʪʘʚʠʣʘ 1,5%, ʯʪʦ ʚʭʦʜʠʪ ʚ ʧʨʝʜʝʣʳ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ çʪʦʨʤʦʞʝʥʢʠè 

ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠ ʧʨʦʚʝʨʢʝ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʰʠʚʢʠ ʚ QFORM 3D 

 

3.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʦʯʥʦʩʪʠ ʛʠʣʴʟ ʚ ʧʨʦʮʝʩʩʝ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʧʨʦʢʘʪʘʥʦ 42 ʪʨʫʙʳ ʠ ʧʨʦʠʟʚʝʜʝʥʦ 2320 

ʠʟʤʝʨʝʥʠʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʄ.ʌ. ʉʪʦʣʝʪʥʝʛʦ ʠ ɽ.ɼ. ʂʣʝʤʧʝʨʪʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 
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ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʪʦʯʥʦʩʪʴ ʪʨʫʙ [79]. ʅʘ ʨʠʩʫʥʢʝ 18 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ. 

 

 

ʈʠʩʫʥʦʢ 18 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ. 

 

ʊʦʣʱʠʥʫ ʩʪʝʥʢʠ ʟʘʤʝʨʷʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʪʦʣʱʠʥʦʤʝʨʦʤ çɺɿʃɽʊ ʋʊè ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ 0,01 ʤʤ ʚ ʧʷʪʠ ʩʝʯʝʥʠʷʭ ʧʦ ʜʣʠʥʝ ʠ ʚʦʩʴʤʠ ʪʦʯʢʘʭ ʧʦ 

ʩʝʯʝʥʠʶ. ʉʝʯʝʥʠʷ ʧʦ ʜʣʠʥʝ ʪʨʫʙ ʨʘʩʧʨʝʜʝʣʷʣʠ ʨʘʚʥʦʤʝʨʥʦ, ʦʪʩʪʫʧʘʷ ʦʪ ʢʦʥʮʦʚ 

ʪʨʫʙ ʧʦ 100 ʤʤ. ʅʘ ʨʠʩʫʥʢʝ 19 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʣʴʟʳ ʠ ʪʨʫʙʳ, ʧʨʦʢʘʪʘʥʥʳʝ ʧʦ 3-ʤʫ 

ʤʘʨʰʨʫʪʫ. 

 

    

          ʘ                                                                       ʙ         

ʈʠʩʫʥʦʢ 19 ï ʇʨʦʚʝʜʝʥʠʝ ʟʘʤʝʨʦʚ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 3-ʤʫ 

ʤʘʨʰʨʫʪʫ: 

ʘ ï ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ; 

ʙ ï ʪʨʫʙ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʠ ʢʘʣʠʙʨʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ ʪʨʫʙ, 

ʧʨʦʢʘʪʘʥʥʳʭ ʩ ʦʜʥʦʛʦ ʥʘʛʨʝʚʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 8. 
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ʊʘʙʣʠʮʘ 8 ï ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʩ ʦʜʥʦʛʦ 

ʥʘʛʨʝʚʘ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʠʩʧʝʨʩʠʠ ʧʦ ʛʨʫʧʧʘʤ 
ˉ
 
ʤ
ʘ
ʨ
ʰ
ʨ
ʫ
ʪ
ʘ
.

 

ˉ
 
ʪ
ʨ
ʫ
ʙ
ʳ

 

ˉ
 
ʩ
ʝ
ʯ
ʝ
ʥ
ʠ
ʷ

 ʋʛʦʣ ʚ ʩʝʯʝʥʠʠ ʦʪ ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ 

ὛӶ Ὓ  Ὓ  ȹS „  
0Á 45Á 90Á 135Á 180Á 225Á 270Á 315Á 

1 

1 

I 16,67 16,16 16,39 16,63 17,06 17,40 17,63 16,80 16,84 17,63 16,16 1,47 

0,30 

II  16,74 17,42 17,52 17,54 17,35 17,77 17,75 16,84 17,37 17,77 16,74 1,03 

III  17,27 17,18 16,88 16,88 17,36 17,48 17,25 17,42 17,22 17,48 16,88 0,60 

IV 17,80 17,85 16,91 16,88 16,31 16,42 17,42 17,82 17,18 17,85 16,31 1,54 

V 17,73 16,43 17,00 17,70 17,22 18,30 18,62 18,62 17,70 18,62 16,43 2,19 

2 

I 16,95 16,47 16,72 16,81 16,09 16,79 17,15 17,19 16,77 17,19 16,09 1,10 

II  16,90 16,53 16,96 17,40 17,93 17,86 18,24 17,49 17,41 18,24 16,53 1,71 

III  17,77 17,77 17,65 17,44 17,39 17,53 16,88 17,46 17,49 17,77 16,88 0,89 

IV 17,12 17,17 17,02 17,32 17,26 17,54 17,05 17,27 17,22 17,54 17,02 0,52 

V 17,35 17,43 18,31 18,47 17,94 17,33 17,80 17,80 17,80 18,47 17,33 1,14 

3 

I 16,44 15,55 15,63 16,22 16,64 17,21 17,94 17,13 16,60 17,94 15,55 2,39 

II  16,64 16,97 17,10 17,32 17,28 17,20 17,07 16,71 17,04 17,32 16,64 0,68 

III  16,76 16,66 17,09 17,39 17,64 17,49 17,04 17,15 17,15 17,64 16,66 0,98 

IV 16,93 16,94 16,82 17,07 17,39 17,04 17,21 16,65 17,01 17,39 16,65 0,74 

V 17,91 17,99 17,28 17,11 17,33 18,03 17,35 16,96 17,50 18,03 16,96 1,07 

2 

1 

I 18,41 17,60 18,00 17,40 16,50 17,01 17,60 17,97 17,56 18,41 16,50 1,91 

0,22 

II  17,80 17,76 17,37 17,40 17,22 17,30 17,44 17,84 17,52 17,84 17,22 0,62 

III  17,70 18,15 18,02 17,76 18,06 17,25 17,10 17,28 17,67 18,15 17,10 1,05 

IV 17,22 17,48 17,36 17,41 17,21 17,60 17,40 17,93 17,45 17,93 17,21 0,72 

V 18,45 17,32 16,52 16,66 17,09 17,40 16,80 18,00 17,28 18,45 16,52 1,93 

2 

I 16,69 16,69 16,87 16,83 16,99 17,00 17,02 17,01 16,89 17,02 16,69 0,33 

II  17,60 16,72 17,29 17,02 17,58 18,01 18,15 17,40 17,47 18,15 16,72 1,43 

III  17,42 17,82 17,60 17,01 17,02 17,01 17,50 17,55 17,37 17,82 17,01 0,81 

IV 16,97 17,60 17,26 17,60 17,55 17,84 17,20 17,33 17,42 17,84 16,97 0,87 

V 17,03 17,10 17,07 17,17 16,73 17,70 17,82 18,00 17,33 18,00 16,73 1,27 

3 

I 16,32 16,23 16,73 17,01 16,67 16,93 17,01 16,95 16,73 17,01 16,23 0,78 

II  17,22 16,90 17,16 16,84 17,10 17,23 17,70 17,50 17,21 17,70 16,84 0,86 

III  17,15 16,80 16,85 16,90 17,26 17,55 17,12 17,28 17,11 17,55 16,80 0,75 

IV 17,62 17,25 16,91 16,46 17,26 16,90 17,23 17,61 17,16 17,62 16,46 1,16 

V 17,85 17,40 16,07 16,65 18,05 17,34 18,05 18,35 17,47 18,35 16,07 2,28 

3 

1 

I 17,70 17,56 17,65 17,43 17,54 17,17 17,26 17,60 17,49 17,70 17,17 0,53 

0,18 

II  18,25 18,20 18,18 17,70 18,16 17,96 17,96 18,10 18,06 18,25 17,70 0,55 

III  17,80 17,81 17,51 17,90 17,69 18,26 18,20 18,00 17,90 18,26 17,51 0,75 

IV 18,10 18,35 18,51 17,92 18,33 17,93 17,38 17,62 18,02 18,51 17,38 1,13 

V 17,50 17,84 17,48 17,62 17,05 16,20 16,76 17,45 17,24 17,84 16,20 1,64 

2 

I 17,40 17,83 17,84 17,56 17,36 17,48 16,80 17,60 17,48 17,84 16,80 1,04 

II  18,48 18,20 18,44 17,80 18,12 17,76 17,60 17,85 18,03 18,48 17,60 0,88 

III  18,40 18,43 17,58 17,80 18,23 17,75 17,77 17,75 17,96 18,43 17,58 0,85 

IV 17,70 18,20 17,50 17,80 17,86 18,00 18,00 17,63 17,84 18,20 17,50 0,70 

V 17,62 17,70 18,02 17,09 17,82 17,80 16,80 17,00 17,48 18,02 16,80 1,22 

3 

I 17,24 17,24 17,10 17,20 17,34 17,64 17,16 17,38 17,29 17,64 17,10 0,54 

II  17,70 18,06 18,03 18,10 18,00 18,19 18,09 17,90 18,01 18,19 17,70 0,49 

III  17,90 18,46 18,20 18,13 17,90 17,83 17,65 18,37 18,06 18,46 17,65 0,81 

IV 17,70 17,75 17,67 17,84 17,92 17,57 18,10 18,30 17,86 18,30 17,57 0,73 

V 17,80 16,82 16,96 17,60 16,99 16,93 17,47 17,80 17,30 17,80 16,82 0,98 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8 

ˉ
 
ʤ
ʘ
ʨ
ʰ
ʨ
ʫ
ʪ
ʘ
.

 

ˉ
 
ʪ
ʨ
ʫ
ʙ
ʳ

 

ˉ
 
ʩ
ʝ
ʯ
ʝ
ʥ
ʠ
ʷ

 ʋʛʦʣ ʚ ʩʝʯʝʥʠʠ ʦʪ ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ 

ὛӶ Ὓ  Ὓ  ȹS „  

0Á 45Á 90Á 135Á 180Á 225Á 270Á 315Á 

4 

1 

I 16,40 16,52 17,02 16,35 16,94 17,03 16,57 16,52 16,67 17,03 16,35 0,68 

0,15 

II  16,41 16,95 17,27 17,10 17,34 16,80 16,83 16,20 16,86 17,34 16,20 1,14 

III  17,43 16,80 17,00 16,21 16,24 16,51 16,96 17,28 16,80 17,43 16,21 1,22 

IV 16,98 17,17 16,40 16,44 16,60 16,27 16,84 16,44 16,64 17,17 16,27 0,90 

V 15,93 16,23 15,80 16,30 16,69 17,14 16,02 15,90 16,25 17,14 15,80 1,34 

2 

I 16,57 16,44 16,71 16,36 16,00 15,96 16,20 16,54 16,35 16,71 15,96 0,75 

II  17,05 16,48 16,37 16,36 16,08 16,50 17,05 17,10 16,62 17,10 16,08 1,02 

III  16,28 16,10 16,20 16,12 16,80 17,00 17,20 17,14 16,61 17,20 16,10 1,10 

IV 16,62 16,46 16,71 16,60 16,58 16,72 17,02 16,50 16,65 17,02 16,46 0,56 

V 16,58 16,70 15,75 15,82 15,82 16,03 16,43 16,43 16,20 16,70 15,75 0,95 

3 

I 15,95 16,46 16,35 16,44 16,50 16,25 16,65 16,82 16,43 16,82 15,95 0,87 

II  17,00 17,04 16,70 16,35 16,34 16,60 16,77 17,01 16,73 17,04 16,34 0,70 

III  16,90 16,50 16,67 15,95 16,67 17,00 16,88 16,80 16,67 17,00 15,95 1,05 

IV 17,00 16,33 16,06 16,35 16,60 16,46 17,10 16,68 16,57 17,10 16,06 1,04 

V 16,50 16,47 16,40 16,02 16,15 16,44 15,76 16,25 16,25 16,50 15,76 0,74 

5 

1 

I 16,46 16,26 15,70 16,30 16,19 16,23 16,20 16,74 16,26 16,74 15,70 1,04 

0,34 

II  16,96 17,18 17,16 17,31 16,92 16,48 16,17 16,14 16,79 17,31 16,14 1,17 

III  17,02 16,48 16,46 16,29 16,59 16,76 17,04 16,86 16,69 17,04 16,29 0,75 

IV 16,69 16,86 16,94 16,73 17,05 16,73 16,51 16,47 16,75 17,05 16,47 0,58 

V 17,79 17,37 16,51 17,16 17,34 17,03 17,17 17,97 17,29 17,97 16,51 1,46 

2 

I 17,16 16,96 16,60 16,30 16,15 16,45 17,00 17,06 16,71 17,16 16,15 1,01 

II  17,06 17,11 17,04 17,56 17,44 17,30 16,83 17,20 17,19 17,56 16,83 0,73 

III  17,11 17,57 16,00 17,20 16,90 17,06 16,96 16,75 16,94 17,57 16,00 1,57 

IV 17,26 17,07 17,00 17,63 17,63 17,57 17,26 17,60 17,38 17,63 17,00 0,63 

V 17,84 18,09 18,46 18,27 17,36 18,45 18,58 18,15 18,15 18,58 17,36 1,22 

3 

I 16,16 16,30 16,50 16,59 16,60 16,81 16,66 16,31 16,49 16,81 16,16 0,65 

II  17,24 16,97 16,80 16,82 17,00 17,05 16,84 16,98 16,96 17,24 16,80 0,44 

III  16,50 16,56 16,64 16,84 17,80 17,32 17,20 16,46 16,92 17,80 16,46 1,34 

IV 17,00 17,04 16,74 16,54 16,43 17,10 17,48 17,18 16,94 17,48 16,43 1,05 

V 18,32 18,30 17,26 17,85 17,90 18,35 17,73 17,83 17,94 18,35 17,26 1,09 
 

16,00 ï ʟʥʘʯʝʥʠʷ ʟʘʤʝʨʦʚ, ʥʝ ʚʦʰʝʜʰʠʭ ʚ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

 

ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (1): 

3 σʎ 3 3 σʎ,     (1) 

ʛʜʝ    3 ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ; 

ʎ ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ. 

ʆʪʢʣʦʥʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʪʦʯʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʩʪʘʥʘ, ʢʦʪʦʨʘʷ ʢʘʢ ʧʨʘʚʠʣʦ, 

ʣʝʛʢʦ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʤʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʤʠ ʩʪʘʜʠʷʤʠ ʧʨʦʮʝʩʩʘ. ɺ 
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ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʩʣʝʜʦʚʘʣʘʩʴ ʮʝʣʴ ʩʦʟʜʘʪʴ ʠʜʝʥʪʠʯʥʳʝ ʫʩʣʦʚʠʷ ʙʘʟʦʚʳʭ 

ʨʝʞʠʤʦʚ ʜʝʬʦʨʤʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ ʠ ʧʝʨʝʜ 

ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʣʠʥʝʡʢʘʤʠ 

ʠ ʚʘʣʢʘʤʠ ʥʝ ʢʦʨʨʝʢʪʠʨʦʚʘʣʠ ʧʦ ʭʦʜʫ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʞʠʜʘʥʠʷ ʠ ʜʠʩʧʝʨʩʠʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ 

ʧʨʠʤʝʥʣ̫ʠ ʬʦʨʤʫʣʳ (2, 3): 

-3 3 В В В 3 ;    (2) 

ʎ В В В 3 3 ,    (3) 

ʛʜʝ    3  ï ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʠʟʤʝʨʝʥʥʘʷ ʥʘ i-ʦʡ ʪʨʫʙʝ ʚ j-ʦʤ ʩʝʯʝʥʠʠ ʚ k-ʦʡ ʪʦʯʢʝ; 

N = nĿmĿl ï ʦʙʱʝʝ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʚ n ʧʘʨʪʠʠ ʪʨʫʙ, ʚ m ʩʝʯʝʥʠʷʭ ʧʦ ʜʣʠʥʝ 

ʪʨʫʙʳ ʩ l ʠʟʤʝʨʝʥʠʷʤʠ ʚ ʢʘʞʜʦʤ ʩʝʯʝʥʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 20 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʪʦʣʱʠʥ 

ʩʪʝʥʦʢ ʧʦ ʜʣʠʥʝ ʛʠʣʴʟ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʠ ʧʷʪʦʤʫ ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ. 

 

  

                                  ʘ                                                                        ʙ 

ʈʠʩʫʥʦʢ 20 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʠʭ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʚ ʩʝʯʝʥʠʷʭ ʧʦ ʜʣʠʥʝ ʪʨʫʙ: 

ʘ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 4-ʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʪʥʦʰʝʥʠʝʤ ʈ ʈϳ ρȟσψ; 

ʙ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 5-ʤʫ ʤʘʨʰʨʫʪʫ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʩ ʈ ςȟχφ. 

 

ʇʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ (ʨʠʩʫʥʦʢ 20 ʙ) ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʜʦʣʴʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 
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ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʠʭ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ, ʧʨʠ 

ʵʪʦʤ ʥʘ ʧʝʨʝʜʥʝʤ ʢʦʥʮʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʘ ʥʘ ʟʘʜʥʝʤ 

ʢʦʥʮʝ ʫʪʦʣʱʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʤʠʥʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʜʦʣʴʥʦʡ ʩʨʝʜʥʝʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʛʠʣʴʟ ʧʦ 4 ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ 

(ʨʠʩʫʥʦʢ 20 ʘ) ʚʳʛʣʷʜʠʪ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʚʠʜʫ ʤʝʥʴʰʝʡ ʫʩʨʝʜʥʝʥʥʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʦ ʢʦʥʮʘʤ ʛʠʣʴʟ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʦʭʣʘʞʜʘʶʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʪʝʣʦ ʪʨʫʙʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʤʝʶʪ ʙʦʣʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʤʘʨʰʨʫʪʘʤ 1-3, ʛʨʘʬʠʢʠ ʩʨʝʜʥʠʭ ʪʦʣʱʠʥ ʩʪʝʥʦʢ 

ʧʦ ʜʣʠʥʝ ʪʨʫʙ ʠʤʝʶʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺʩʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ, ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: 

1. ʬʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʘʞʜʦʤ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ; 

2. ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚ ʢʘʞʜʦʤ ʩʝʯʝʥʠʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʧʦ ʜʣʠʥʝ ʪʨʫʙʳ ʚʟʷʪʦ ʵʪʦ ʩʝʯʝʥʠʝ; 

3. ʬʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʦʪʜʝʣʴʥʳʭ 

ʪʨʫʙ ʚ ʧʘʨʪʠʠ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʠʩʧʝʨʩʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʬʦʨʤʫʣʳ (4 - 7): 

ʎ ʎϳ ʎ ʎϳ ʎ ʎϳ ρ,    (4) 

ʆʪʥʦʰʝʥʠʝ ʎ ʎϳ  ʧʦʢʘʟʳʚʘʝʪ ʢʘʢʫʶ ʜʦʣʶ ʚʥʦʩʠʪ ʧʦʧʝʨʝʯʥʘʷ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʚ ʩʝʯʝʥʠʷʭ ʚ ʦʙʱʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʧʘʨʪʠʠ ʪʨʫʙ; 

ʆʪʥʦʰʝʥʠʝ ʎ ʎϳ  ʧʦʢʘʟʳʚʘʝʪ ʚʢʣʘʜ ʧʨʦʜʦʣʴʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʪʨʫʙ ʚ 

ʦʙʱʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʧʘʨʪʠʠ; 

ʆʪʥʦʰʝʥʠʝ ʎ ʎϳ ʧʦʢʘʟʳʚʘʝʪ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʪʨʫʙ ʚ ʧʘʨʪʠʠ, 

ʚʳʟʚʘʥʥʦʝ ʪʝʤ, ʯʪʦ ʢʘʞʜʫʶ ʪʨʫʙʫ ʧʨʦʢʘʪʳʚʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʎ В В В 3 3  ;   (5) 

ʎ В В 3 3 ;    (6) 
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ʎ В 3 3 ,     (7) 

ʅʘ ʨʠʩʫʥʢʝ 21 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʢʣʘʜʘ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʠʩʧʝʨʩʠʠ ʚ ʦʙʱʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʤʘʨʰʨʫʪʘʤ ʧʨʦʢʘʪʢʠ. 

 

 

       

                         ʘ                                            ʙ                                             ʚ 

ʈʠʩʫʥʦʢ 21 ï ɺʢʣʘʜ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʦʙʱʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ, %: 

ʘ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʪʨʝʪʴʝʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʪʥʦʰʝʥʠʝʤ ʈ ʈϳ ρȟρυ; 

ʙ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʪʥʦʰʝʥʠʝʤ ʈ ʈϳ ρȟσψ; 

ʚ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʧʷʪʦʤʫ ʤʘʨʰʨʫʪʫ ʟʘ ʦʜʥʫ ʧʨʦʰʠʚʢʫ ʩ ʈ ςȟχφ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʪʨʫʙ ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 3-ʤʫ ʤʘʨʰʨʫʪʫ, ʩ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʳʪʷʞʢʠ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ (ʨʠʩʫʥʦʢ 21 

ʘ) ʚʢʣʘʜ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚ ʠ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 50 %. ɼʣʷ ʪʨʫʙ ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 4-ʤʫ ʤʘʨʰʨʫʪʫ (ʨʠʩʫʥʦʢ 21 ʙ) 

ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ 73%, ʚʥʦʩʷʪ ʢʦʣʝʙʘʥʠʷ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ. 

ɼʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ (ʨʠʩʫʥʦʢ 21 ʚ), ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʧʨʦʜʦʣʴʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 56% 

ʚʩʝʭ ʦʪʢʣʦʥʝʥʠʡ, ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʨʘʩʯʝʪʦʤ ʩʨʝʜʥʠʭ ʪʦʣʱʠʥ ʩʪʝʥʦʢ ʧʦ ʜʣʠʥʝ 

ʪʨʫʙ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 20. 

ʅʘ ʨʠʩʫʥʢʝ 22 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʢʣʘʜʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʦʙʱʫʶ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʦʚʘʥʥʳʤ 

ʤʘʨʰʨʫʪʘʤ ʧʨʦʢʘʪʢʠ. 

ʈʘʟʙʨʦʩ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʦʪ ʪʨʫʙʳ ʢ ʪʨʫʙʝ ʚ ʧʘʨʪʠʠ
ʇʨʦʜʦʣʴʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ
ʇʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʪʴ
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ʈʠʩʫʥʦʢ 22 ï ɺʢʣʘʜ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʦʙʱʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʘʨʰʨʫʪʘʤ ʧʨʦʢʘʪʢʠ. 

 

ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʩʥʠʞʝʥʠʠ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 4 ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ ʩ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʦʡ 

ʧʨʠ ʦʪʥʦʰʝʥʠʠ ‘ ‘ϳ ρȟσψ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ 

ʧʦ ʵʪʦʤʫ ʚʘʨʠʘʥʪʫ, ʩʦʩʪʘʚʣʷʝʪ 9,8%. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 

ʪʨʫʙ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ (5-ʳʡ ʤʘʨʰʨʫʪ), ʩʦʩʪʘʚʣʷʝʪ 16,8%. 

ʉʨʘʚʥʠʚʘʷ 4-ʳʡ ʠ 5-ʳʡ ʤʘʨʰʨʫʪ ʧʨʦʢʘʪʢʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʧʷʪʦʤʫ ʤʘʨʰʨʫʪʫ ʩ 

ʦʜʥʦʡ ʧʨʦʰʠʚʢʦʡ, ʷʚʣʷʝʪʩʷ ʚʢʣʘʜ ʧʨʦʜʦʣʴʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʠ 

ʥʝʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʢʘʪʢʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʪʨʫʙ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ, ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʙʝʟ ʫʯʝʪʘ 

ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʩʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 23). 

ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʘʫʩʩʘ ʜʣʷ ʪʦʣʱʠʥʳ 

ʩʪʝʥʢʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (8): 

ʒ3
ρ

Ѝςʌʎ
Å ȟ                                                  ψ 
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                             ʘ                                           ʙ                                            ʚ 

ʈʠʩʫʥʦʢ 23 ï ʏʘʩʪʦʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʤʘʨʰʨʫʪʘʤ ʧʨʦʢʘʪʢʠ: 

ʘï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 3-ʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʪʥʦʰʝʥʠʝʤ ʈ ʈϳ ρȟρυ; 

ʙ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 4-ʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʪʥʦʰʝʥʠʝʤ ʈ ʈϳ ρȟσψ; 

ʚ ï ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 5-ʤʫ ʤʘʨʰʨʫʪʫ ʟʘ ʦʜʥʫ ʧʨʦʰʠʚʢʫ ʩ ʈ ςȟχφ. 

 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʨʠ 

ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ɻʘʫʩʩʘ 

ʚʳʷʚʣʝʥʦ ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ 3-ʤʫ ʤʘʨʰʨʫʪʫ (ʨʠʩʫʥʦʢ 23 ʘ). 

ɺ ʪʘʙʣʠʮʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʠʩʧʝʨʩʠʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʪʨʫʙ ʙʝʟ 

ʫʯʝʪʘ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʩʝʯʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 9 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʠʩʧʝʨʩʠʠ ʜʣʷ ʪʨʫʙ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʪʘʜʠʠ 

ʧʨʦʮʝʩʩʘ  

ʄʘʨʰʨʫʪ ʧʨʦʢʘʪʢʠ 1-ʳʡ 2-ʦʡ 3-ʠʡ 4-ʳʡ 5-ʳʡ 

ɼʠʩʧʝʨʩʠʷ  
 

0,15 0,13 0,07 0,13 0,14 

 

ʅʘʠʤʝʥʴʰʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʳʪʷʞʢʠ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳ. ʅʘʠʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ ʧʦ 

ʧʝʨʚʦʤʫ ʤʘʨʰʨʫʪʫ ʩ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʜʝʬʦʨʤʘʮʠʝʡ ʟʘ ʚʪʦʨʫʶ ʧʨʦʰʠʚʢʫ ʠ ʧʦ 
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ʧʷʪʦʤʫ ʤʘʨʰʨʫʪʫ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ. 

ʊʇɸ 70-270, ʢʘʢ ʠ ʣʶʙʦʡ ʪʨʫʙʦʧʨʦʢʘʪʥʳʡ ʘʛʨʝʛʘʪ, ʨʝʘʣʠʟʫʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʝʜʠʥʳ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʠ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʨʦʢʘʪʘ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʷʭ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʜʝʬʦʨʤʘʮʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʚʫʤʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʠʩʭʦʜʠʪ 

ʯʘʩʪʠʯʥʳʡ ʧʝʨʝʥʦʩ ʠʩʭʦʜʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ. ʉ ʜʨʫʛʦʡ, ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩʧʝʮʠʬʠʢʦʡ ʪʝʢʫʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʥʘʚʝʜʝʥʥʘʷ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʪʨʫʙ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʢʘʢʘʷ ʯʘʩʪʴ ʠʩʭʦʜʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʪʨʫʙʫ ʧʦʩʣʝ 

ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ ʠ ʢʘʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ, ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʧʨʦʮʝʩʩʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ 

ʪʨʫʙ ʧʦʩʣʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʚʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ, ʢʦʥʝʯʥʫʶ ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ (9): 

3 3 Ëϳ,      (9) 

ʛʜʝ   3 ʠ 3 ï ʩʨʝʜʥʠʝ ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Ë ï ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʬʦʨʤʘʮʠʠ. 

ɺ ʪʘʙʣʠʮʝ 10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥʢʠ. 

 

ʊʘʙʣʠʮʘ 10 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ 

ʄʘʨʰʨʫʪ ʧʨʦʢʘʪʢʠ 1-ʳʡ 2-ʦʡ 3-ʠʡ 4-ʳʡ 5-ʳʡ 

3 47,98 40,49 36,78 26,97 

17,07 

3 17,22 17,31 17,73 16,55 

Ë 2,79 2,34 2,07 1,63 1 
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ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʟʥʘʯʝʥʠʠ k, ʧʦʣʴʟʫʷʩʴ ʪʝʦʨʝʤʦʡ ʦ ʯʠʩʣʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ (10, 11): 

ʎ ʎ Ëϳ ,      (10) 

ʀʣʠ 

ʎ ʎ Ëϳ,       (11) 

ʕʪʦ ʦʟʥʘʯʘʝʪ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʤʝʥʴʰʘʝʪʩʷ ʪʦʣʱʠʥʘ ʠʩʭʦʜʥʦʡ ʩʪʝʥʢʠ, ʚʦ 

ʩʪʦʣʴʢʦ ʨʘʟ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʝʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ʅʘ ʨʠʩʫʥʢʝ 24 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʬʘʢʪʠʯʝʩʢʦʡ ʘʙʩʦʣʶʪʥʦʡ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʠ ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ k). 

 

 

ʈʠʩʫʥʦʢ 24 ï ʀʟʤʝʥʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ. 

 

ʆʜʠʥʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʦʡ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʜʣʷ ʪʨʫʙ, ʧʨʦʢʘʪʘʥʥʳʭ ʟʘ ʜʚʝ ʦʧʝʨʘʮʠʠ ʧʨʦʰʠʚʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʘʙʩʦʣʶʪʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ Ë. 
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ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʣʝʙʘʥʠʷ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʧʦʩʣʝ ʧʦʩʣʝʜʫʶʱʠʭ 

ʜʝʬʦʨʤʘʮʠʡ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʩʭʦʜʥʳʭ ʦʪʢʣʦʥʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʠ ʦʪ ʜʨʫʛʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (12): 

ʎ ρËϳ ρ ς3 ЋËЋ3ϳ Ëϳ ʎ 3 Ëϳ ʎ  

ς3 Ëϳ ʎ ЋËЋØϳ Ò ʎȟ                                   ρς 

ʛʜʝ   Ò  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʠʩʭʦʜʥʦʡ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʠ 

ʧʨʦʯʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʢʦʥʝʯʥʦʡ Ö  ʠ ʠʩʭʦʜʥʦʡ Ö  

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (13): 

Ö #Ö Ö,      (13) 

ʛʜʝ   Ö ï ʥʘʚʝʜʝʥʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ; 

#ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʥʦʩʘ, ʚʳʯʠʩʣʷʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ (14): 

#
$ 3ϳ ς

$3ϳ ς

$3ϳ ρ

$ 3ϳ ρ

ρ Õ

Ë

$3ϳ ρ

$ 3ϳ ρ
Õȟ                     ρτ 

ʛʜʝ Õ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʣʶ ʫʯʘʩʪʢʦʚ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʧʦʣʫʯʠʚʰʠʭ ʦʜʠʥʘʢʦʚʫʶ ʚʳʪʷʞʢʫ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ, ʜʣʷ ʧʦʧʝʨʝʯʥʦ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (15): 

Õ ʌÎϳ ÔÇɼ$Ìϳ ,     (15) 

ʛʜʝ   Î ï ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ; 

ɼ ï ʫʛʦʣ ʧʦʜʘʯʠ; 

$ ï ʜʠʘʤʝʪʨ ʛʠʣʴʟʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʪʘʥʘ; 

Ì ï ʜʣʠʥʘ ʢʘʣʠʙʨʫʶʱʝʛʦ ʫʯʘʩʪʢʘ (ʚʪʦʨʘʷ ʧʨʦʰʠʚʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʡ 

ʠ ʪʦʡ ʞʝ ʦʧʨʘʚʢʝ, ʛʜʝ ʜʣʠʥʘ ʢʦʥʠʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʘ 80 ʤʤ). 

ʅʘʚʝʜʝʥʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (16): 

ɿ ɿЎ ʕ ʕϳ #ɿЎ ,     (16) 

ʛʜʝ   ɿЎ Ў33ϳ  ʠ ɿЎ Ў3 3ϳ  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 

ʛʠʣʴʟ ʧʦʩʣʝ ʚʪʦʨʦʡ ʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 



72 

 

ʕȟʕ  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʜʦʣʠ ʛʨʘʥʝʥʦʩʪʠ ʚ ʧʦʧʝʨʝʯʥʦʡ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʧʦʩʣʝ ʚʪʦʨʦʡ ʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 25 

 

 

ʈʠʩʫʥʦʢ 25 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʜʣʷ 

ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʠ ʚʢʣʘʜʘ ʥʘʚʝʜʝʥʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ. 

 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʄ.ʌ. ʉʪʦʣʝʪʥʝʛʦ ʠ ɽ.ɼ. ʂʣʝʤʧʝʨʪʘ, ʦʢʦʥʯʘʪʝʣʴʥʘʷ 

ʧʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʪʨʝʪʴʝʤʫ ʤʘʨʰʨʫʪʫ ʨʘʚʥʘʷ 

4,84%, ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʥʘʚʝʜʝʥʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʠ 

ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ ʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʥʝʩʸʥʥʦʡ ʠʩʭʦʜʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʨʘʚʥʳ 3,0% ʠ 1,84% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʝʣʠʯʠʥʘ ʥʘʚʝʜʝʥʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ 

ʩʦʩʪʘʚʠʣʘ 3 ï 6%. ʊʘʢʠʝ ʞʝ ʟʥʘʯʝʥʠʷ ʥʘʚʝʜʝʥʥʦʡ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʧʨʠʚʦʜʷʪ ɽ.ɼ. 

ʂʣʝʤʧʝʨʪ ʠ ʄ.ʌ. ʉʪʦʣʝʪʥʠʡ ʧʨʠ ʨʘʩʢʘʪʢʝ ʛʠʣʴʟ ʥʘ ʪʨʝʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ð ʵʪʦ ʧʨʝʜʝʣʴʥʘʷ 

ʪʦʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ, ʢʦʪʦʨʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʧʨʦʢʘʪʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ, ʠʤʝʶʱʠʭ ʥʫʣʝʚʫʶ 

ʧʦʧʝʨʝʯʥʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ.  

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʝʥʠʷ ʛʠʣʴʟ ʟʘ ʜʚʝ ʦʧʝʨʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʦʪ 0,4% ʜʦ 1,3%. 
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ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʥʘʛʨʝʚʦʤ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʊʇɸ 70-270) ʧʝʨʝʜ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʦʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʥʘʛʨʝʚʘ ʥʘ ʧʦʧʝʨʝʯʥʫʶ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʘʤ ʪʨʫʙ ʧʦʧʝʨʝʯʥʘʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 9,8%. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʚʦʡʥʘʷ ʧʨʦʰʠʚʢʘ 

ʟʘʛʦʪʦʚʦʢ ʩ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʩʪʝʧʝʥʴʶ ʜʝʬʦʨʤʘʮʠʠ ʟʘ ʧʝʨʚʫʶ ʦʧʝʨʘʮʠʶ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʠʚʢʦʡ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ ʛʠʣʴʟ ʩ ʫʯʝʪʦʤ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʩʪʘʜʠʡ ʥʘʯʘʣʘ ʠ 

ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʯʝʪʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʜʘʥʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ ʚ ʜʚʫʭʚʘʣʢʦʚʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʧʨʝʜʣʦʞʝʥʘ ʬʦʨʤʫʣʘ (17) [80]. 

ʈ
ʈ

ÌÎʈ Ѝς
ȟ                                                    ρχ 

ʛʜʝ   ʈ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ; 

ʈ ï ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʟʘ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ ʧʨʦʰʠʚʢʠ. 

 

3.4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʣʴʟ ʚ ʧʨʦʮʝʩʩʝ ʜʚʦʡʥʦʡ 

ʧʨʦʰʠʚʢʠ 

 

ʏʝʨʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺ ʧʨʦʢʘʪʥʦʤ ʠ ʪʨʫʙʦʧʨʦʢʘʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘʭ 

ʨʘʩʭʦʜʫʝʪʩʷ ʦʢʦʣʦ 10 % ʪʦʧʣʠʚʘ, ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʚ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ, ʠ 16 % 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʪʨʫʢʪʫʨʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʨʦʢʘʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢʦʚʘ: 

ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʧʨʠ ʥʘʛʨʝʚʝ ʟʘʛʦʪʦʚʦʢ ʚ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʝʯʘʭ ʩʦʩʪʘʚʣʷʶʪ 57,5 % 

ʦʪ ʚʩʝʭ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ð 38,6 %, ʜʨʫʛʠʝ ʚʠʜʳ ʵʥʝʨʛʠʠ ð 3, 9% [54]. 

ʀʩʭʦʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʧʝʨʝʜ ʧʨʦʰʠʚʢʦʡ ʦʙʫʩʣʦʚʣʝʥʘ 

ʜʦʧʫʩʪʠʤʳʤ ʠʥʪʝʨʚʘʣʦʤ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ ʠ 
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ʩʧʣʘʚʦʚ. ʏʘʱʝ ʚʩʝʛʦ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʥʘʛʨʫʟʦʢ ʥʘ ʫʟʣʳ ʘʛʨʝʛʘʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʙʦʡ ʊʇɸ ð ʵʪʦ ʮʝʧʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʘʥʦʚ, ʧʦʵʪʦʤʫ ʪʨʫʙʘ, ʦʩʦʙʝʥʥʦ ʪʦʥʢʦʩʪʝʥʥʘʷ, ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢ ʧʦʩʣʝʜʥʠʤ ʵʪʘʧʘʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ ʤʝʪʘʣʣʘ ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʫʛʘʨʫ ʤʝʪʘʣʣʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʟʝʨʥʘ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʇʝʨʝʛʨʝʚ ʦʩʦʙʝʥʥʦ ʦʧʘʩʝʥ ʧʨʠ ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʩʪʘʥʘʭ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ 

ʠʟ-ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʦʛʨʝʚʘ.  

ʀʜʝʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚʳʧʫʩʢʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʦʚ [54] ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʪʘʢʦʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʝʪʘʣʣ ʥʘʛʨʝʚʘʝʪʩʷ ʦʜʠʥ ʨʘʟ ʧʨʠ 

ʚʳʧʣʘʚʢʝ ʠ ʚʩʷ ʜʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ (ʧʨʦʢʘʪʢʘ, ʧʨʝʩʩʦʚʘʥʠʝ, ʢʦʚʢʘ) ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʣʘʚʠʣʴʥʦʛʦ ʥʘʛʨʝʚʘ.  

ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʥʘʛʨʝʚ ʠʣʠ ʧʦʜʦʛʨʝʚ ʛʠʣʴʟ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪ ɹʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʥʦ ʠ ʢʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʯʥʦʩʪʠ 

ʛʠʣʴʟ ʧʨʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʝ, ʤʦʞʝʪ ʧʦʚʳʰʘʪ ɹ ʧʦʧʝʨʝʯʥʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 

ʧʨʦʢʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʥʘʛʨʝʚʘʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʩʣʦʞʥʷʝʪ 

ʧʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʛʨʝʛʘʪʘ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʩʪ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʬʝʢʪʦʚ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʦʩʪʘʥʦʚʢʠ ʚʩʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʥʝʤ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 

ɼʚʦʡʥʘʷ ʧʨʦʰʠʚʢʘ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʙʫʜʝʪ ʣʠ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʝʥ 

ʥʘ ʦʜʥʦʤ ʩʪʘʥʝ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʩ ʚʦʟʚʨʘʪʦʤ ʛʠʣʴʟʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʥʘ 

ʚʭʦʜʥʫʶ ʩʪʦʨʦʥʫ, ʠʣʠ ʥʘ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ, ʧʦʪʨʝʙʫʝʪ 

ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʵʪʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʣʴʟ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʧʣʦʚʠʟʦʨʘ MIKRON M7604F, ʬʦʪʦ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 26 
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ʈʠʩʫʥʦʢ 26 ï ʊʝʧʣʦʚʠʟʦʨ MIKRON M7604F. 

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʠʟʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 11. 

 

ʊʘʙʣʠʮʘ 11 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʠʟʦʨʘ MIKRON M7604F 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ 

 

ɼʠʘʧʘʟʦʥ 1: -40 ÁC ʜʦ 120 ÁC 

ɼʠʘʧʘʟʦʥ 2: 0 ÁC ʜʦ 500 ÁC 

ɼʠʘʧʘʟʦʥ 3: 400 Áʉ ʜʦ 1600 Áʉ 

ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ 2% ʦʪ ʧʦʢʘʟʘʥʠʷ ʠʣʠ Ñ2Áʉ 

ʋʛʣʦʚʦʝ ʧʦʣʝ ʟʨʝʥʠʷ 21Á (H) x 16Á (V) 

ɼʠʘʧʘʟʦʥ ʬʦʢʫʩʠʨʦʚʢʠ ʦʪ 30 ʩʤ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 

ʂʦʨʨʝʢʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʣʫʯʝʥʠʷ 0.10 ʜʦ 1.00 (ʩ ʰʘʛʦʤ 0.01) 

ʂʦʨʨʝʢʮʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʇʨʝʜʫʩʤʦʪʨʝʥʘ (ʚʢʣʶʯʘʷ ʠʥʪʝʨʚʘʣ NUC) 

ʂʦʨʨʝʢʮʠʷ ʬʦʥʘ ʇʨʝʜʫʩʤʦʪʨʝʥʘ 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʆʪ -15 Áʉ ʜʦ 50 Áʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʝ 

ʙʦʣʝʝ 90% (ʙʝʟ ʢʦʥʜʝʥʩʘʪʘ) 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP 54 (ɽʉ60529) 

 

ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʝ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʥʘ ʪʨʝʭ 

ʩʪʘʜʠʷʭ:  

- ʟʘʛʦʪʦʚʢʠ ʚ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʝʝ ʥʘ ʚʭʦʜʥʫʶ ʩʪʦʨʦʥʫ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ; 

- ʛʠʣʴʟʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʧʝʨʝʜ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʦʡ; 

- ʛʠʣʴʟʳ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʥʘ ʚʳʭʦʜʥʦʡ ʩʪʦʨʦʥʝ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ.  
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ɺ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʨʝʭ ʛʠʣʴʟ, ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʨʦʢʘʪʳʚʘʣʘʩʴ ʩ 

ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 40,50 ʠ 60 ʦʙ/ʤʠʥ  

ʅʘ ʨʠʩʫʥʢʝ 27 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʛʦʪʦʚʢʠ 

ʧʦʩʣʝ ʥʘʛʨʝʚʘ ʠ ʛʠʣʴʟʳ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʦʢʘʪʘʥʥʦʡ ʧʨʠ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ 60 ʦʙ/ʤʠʥ ʠʟ 3 ʛʨʫʧʧʳ. 

 

  
 

 Emissivity Average Minimum Maximum 

1 0,88 969,7 831,9 1065,9 

2 0,93 963,1 778,3 1134,4 

ʘ 

 

  
 

 Emissivity Average Minimum Maximum 

1 0,80 1076,3 995,6 1118,2 

2 0,93 1182,3 1154,4 1195,8 

ʙ 
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 Emissivity Average Minimum Maximum 

1 0,80 1143,2 1026,3 1211,8 

ʚ 

ʈʠʩʫʥʦʢ 27 ï ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ: 

ʘï ʟʘʛʦʪʦʚʢʘ; 

ʙ ï ʛʠʣʴʟʘ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ;  

ʚ ï ʛʠʣʴʟʘ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ. 

 

ɺʝʨʠʬʠʢʘʮʠʷ ʧʦʢʘʟʘʥʠʡ ʪʝʧʣʦʚʠʟʦʨʘ ʠ ʧʦʜʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʣʫʯʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ 

ʨʝʞʠʤʦʚ ʥʘʛʨʝʚʘ ʤʝʪʘʣʣʘ ʚ ʧʝʯʠ ʩ ʰʘʛʘʶʱʠʤ ʧʦʜʦʤ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʛʦʪʦʚʦʢ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʧʦʤʦʱʠ ʪʝʨʤʦʧʘʨ.  

ɺ ʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʦʩʙʠʚʘ ʦʢʘʣʠʥʳ, 

ʝʝ ʥʘʣʠʯʠʝ ʥʘ ʟʘʛʦʪʦʚʢʘʭ (ʨʠʩʫʥʦʢ 27 ʘ) ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʜʦʩʪʦʚʝʨʥʳʭ 

ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʚ 

ʧʝʯʠ ʩ ʚʨʘʱʝʥʠʝʤ ʚʦʢʨʫʛ ʦʩʠ ʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘʛʨʝʪʦʛʦ ʤʝʪʘʣʣʘ ʢ ʚʭʦʜʥʦʡ ʩʪʦʨʦʥʝ 

ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʯʘʩʪʴ ʦʢʘʣʠʥʳ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʘʩʪʴ 

ʦʩʪʘʝʪʩʷ ʥʘ ʟʘʛʦʪʦʚʢʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʤʝʨʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʝʭ 15 ʟʘʛʦʪʦʚʦʢ ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʡ 

ʩʦʩʪʘʚʠʣʘ 1150Ñ20Áʉ.  

ɺ ʪʘʙʣʠʮʝ 12 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ 

ʛʠʣʴʟ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ. 
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ʊʘʙʣʠʮʘ 12 ï ʈʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʣʴʟ ʚʩʝʭ ʛʨʫʧʧ. 

ˉ ʛʨʫʧʧ r

(ʤʘʨʰʨʫʪ 

ʧʨʦʢʘʪʢʠ) 

ʏʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ 

ʚʘʣʢʦʚ, 

ʦʙ/ʤʠʥ 

ʕʪʘʧ ʜʝʬʦʨʤʘʮʠʠ 

ɺʨʝʤʷ ʬʠʢʩʠʨʦʚʘʥʠʷ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʘʯʠ 

ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʝʯʠ, 

ʯ:ʤʠʥ:ʩ 

ʊʝʤʧʝʨʘʪʫʨʘ, 

ÁC 

1 ʛʨʫʧʧʘ 

40 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:36 1173,5 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:03:20 1113,3 

50 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:34 1194,0 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:03:10 1154,1 

60 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:31 1203,8 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:03:06 1168,3 

2 ʛʨʫʧʧʘ 

40 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:02:49 1079,4 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:04:05 1102,0 

50 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:43 1190,9 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:03:10 1139,0 

60 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:41 1190,2 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:03:13 1170,1 

3 ʛʨʫʧʧʘ 

40 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:40 1154,1 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:02:36 1132,8 

50 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:34 1189,9 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:02:26 1163,6 

60 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:29 1195,8 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:02:22 1211,8 

4 ʛʨʫʧʧʘ 

40 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:46 1125,2 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:02:40 1114,2 

50 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:44 1118,8 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:02:34 1144,4 

60 
ʇʦʩʣʝ 1 ʧʨʦʰʠʚʢʠ 0:01:41 1136,6 

ʇʦʩʣʝ 2 ʧʨʦʰʠʚʢʠ 0:02:33 1143,5 

5 ʛʨʫʧʧʘ 

40 

ʇʦʩʣʝ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʧʨʦʰʠʚʢʠ 

0:01:30 1189,7 

50 0:01:22 1201,7 

60 0:01:19 1222,4 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʤʝʪʘʣʣʘ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ, ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʦʛʨʝʚʘ [55]. 

ʊʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʣʫʯʝʥʠʝʤ ʟʘ ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʥʘʛʨʝʪʦʡ 

ʟʘʛʦʪʦʚʢʦʡ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʛʘʟʦʚʫʶ ʩʨʝʜʫ, ʢʦʥʚʝʢʮʠʝʡ, 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʜʝʬʦʨʤʠʨʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʩ 

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ.  

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʨʘʟʦʛʨʝʚ ʚʦ ʚʨʝʤʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ ʠ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ, 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʛʨʘʜʫʩʦʚ. ʌʦʨʤʫʣʘ ʜʣʷ ʝʛʦ ʨʘʩʯʝʪʘ [56] ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ 

ʩʦʛʣʘʩʥʦ ʧʝʨʚʦʤʫ ʟʘʢʦʥʫ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʧʨʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ (18): 

ЎὝ̑
ʂ4ɤ

Ãʍ
ȟ                                                         ρψ 

ʛʜʝ    ɖ ð ʜʦʣʷ ʪʝʧʣʘ, ʦʩʪʘʶʱʘʷʩʷ ʚ ʪʝʣʝ;  

T ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ;  

ɤ ð ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʩʜʚʠʛʘ;  

ʩ ð ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ;  

ɟ ð ʧʣʦʪʥʦʩʪʴ. 

ʉʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʫ [56] 90ï80% ʪʝʧʣʘ ʧʨʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦʤ ʨʘʟʦʛʨʝʚʝ 

ʦʩʪʘʝʪʩʷ ʚ ʪʝʣʝ, ʦʩʪʘʣʴʥʳʝ 10 ï 20 % ʦʪʚʦʜʷʪʩʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʯʝʨʝʟ 

ʢʦʥʪʘʢʪʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʘʣʢʘʤʠ, ʦʧʨʘʚʢʦʡ ʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ 4ɤ (ʜʠʩʩʠʧʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ) ʨʘʚʥʦ ʨʘʙʦʪʝ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ, ʘ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ ʩ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʘʙʦʪʳ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ 4ɤ.  

ʅʘ ʨʠʩʫʥʢʝ 28 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ ʧʨʠ 

ʜʝʬʦʨʤʘʮʠʠ. ʅʘ ʛʨʘʬʠʢʘʭ ʫʢʘʟʘʥ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʚʳʭʦʜʘ 

ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʝʯʠ ʠ ʚʨʝʤʝʥʝʤ ʬʠʢʩʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 
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ʈʠʩʫʥʦʢ 28 ï ʊʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ  

 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ (ʝʝ ʩʥʠʞʝʥʠʝ) 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʝʨʝʜʘʯʠ ʛʠʣʴʟʳ ʥʘ 

ʚʪʦʨʫʶ ʧʨʦʰʠʚʢʫ, ʘ ʪʘʢʞʝ ʪʦʥʢʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ʧʦʪʝʨʠ ʪʝʧʣʘ ʠʟʣʫʯʝʥʠʝʤ ʠ ʢʦʥʚʝʢʮʠʝʡ. ʊʘʢ ʥʘʠʤʝʥʴʰʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠʤʝʣʘ 

ʛʠʣʴʟʘ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩ ʦʪʥʦʰʝʥʠʝʤ D/S = 4,7 ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ 40 

ʦʙ/ʤʠʥ. ʇʨʠʯʠʥʦʡ ʩʪʦʣʴ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʟʘʜʝʨʞʢʘ (ʙʦʣʝʝ 60 ʩʝʢ) ʧʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʩʪʝʨʞʥʷ ʩ ʦʧʨʘʚʢʦʡ ʠ ʧʝʨʝʜʘʯʠ ʛʠʣʴʟʳ ʥʘ ʚʪʦʨʫʶ ʩʪʘʜʠʶ ʜʝʬʦʨʤʘʮʠʠ, 

ʟʘ ʩʯʝʪ ʯʝʛʦ ʛʠʣʴʟʘ ʧʦʪʝʨʷʣʘ ʧʦʨʷʜʢʘ 100Áʉ. ʇʨʠ ʩʦʧʦʩʪʘʚʠʤʳʭ ʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʝʞʫʪʢʘʭ, ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʚʦ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʠ ʚʘʣʢʦʚ, ʠʤʝʣʠ ʛʠʣʴʟʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʦʪʥʦʰʝʥʠʝʤ D/S 

= 7,5 (4 ʤʘʨʰʨʫʪ ʧʨʦʢʘʪʢʠ).  

ʅʘ ʨʠʩʫʥʢʝ 29 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʠʣʴʟ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʜʣʷ 1-4 ʛʨʫʧʧʳ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʰʠʚʢʠ ʜʣʷ 5 

ʛʨʫʧʧʳ ʪʨʫʙ.  
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ʈʠʩʫʥʦʢ 29 ï ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ: 

ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʜʣʷ 1-4 ʛʨʫʧʧ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʰʠʚʢʠ ʜʣʷ 5 ʛʨʫʧʧʳ. 

 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʠʤʝʣʠ ʛʠʣʴʟʳ ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ 

ʧʨʦʰʠʚʢʠ (5 ʛʨʫʧʧʘ). ʆʜʥʘʢʦ, ʛʠʣʴʟʘ ʠʟ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʧʨʦʢʘʪʘʥʥʘʷ ʧʨʠ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ 60 ʦʙ/ʤʠʥ ʠʤʝʣʘ ʪʝʤʧʝʨʘʪʫʨʫ 1212Áʉ, ʯʪʦ ʥʘ 10Áʉ ʥʠʞʝ ʛʠʣʴʟʳ 

ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ. ʅʘʠʙʦʣʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʦʡ ʛʠʣʴʟʳ 

ʧʨʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʝ ʦʙʫʩʣʦʚʣʝʥʘ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ 

142 ʩʝʢʫʥʜʳ. 

ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ɸʆ çɺʄɿè, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʞʜʦʛʦ 

ʪʠʧʦʨʘʟʤʝʨʘ ʛʠʣʴʟ ʟʘ ʩʯʝʪ ʦʪʚʦʜʘ ʪʝʧʣʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʦʥʚʝʢʪʠʚʥʦʡ 

ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ ʠ ʠʟʣʫʯʝʥʠʝʤ. 

ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʤʦʜʝʣʠ ʦʧʠʩʘʥʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʌʫʨʴʝ-ʂʠʨʭʛʦʬʘ, ʟʘʧʠʩʘʥʥʦʝ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʪʝʥʢʠ (19) 

[6].  
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‗

ὶ

‬

‬ὶ
ὶ
Ћ4

‬ὶ
‗
ЋὝ

‬ᾀ
ȟ                                           ρω 

ʛʜʝ    ɟ ð ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ;  

ʩ ð ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ;  

ɚ ð ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ;  
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T ð ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ; 

t ð ʚʨʝʤʷ;  

r ð ʢʦʦʨʜʠʥʘʪʘ ʪʝʣʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʪʦʯʢʠ ʦʪ ʦʩʠ;  

z ð ʢʦʦʨʜʠʥʘʪʘ ʪʝʣʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʧʦ ʜʣʠʥʝ; 

 

ʋʨʘʚʥʝʥʠʝ (19) ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʧʨʠ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʪʨʝʪʴʝʛʦ ʨʦʜʘ (ʢʦʛʜʘ ʟʘʜʘʥ ʟʘʢʦʥ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ ʛʨʘʥʠʮʝ ʩʪʝʥʢʠ) ʧʦ 

ʷʚʥʦʡ ʨʘʟʥʦʩʪʥʦʡ ʩʭʝʤʝ. ɺ ʟʘʧʠʩʠ ʟʘʢʦʥʘ ʪʝʧʣʦʦʙʤʝʥʘ ʥʘ ʛʨʘʥʠʮʝ ʩʪʝʥʢʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʠ ʅʴʶʪʦʥʘ-ʈʠʭʤʘʥʘ (20) [81]: 

‌ὸ̒̓ ὸ̇ ‗
Ћὸ

‬ὶ
ȟ                                           ςπ 

ʛʜʝ    Ŭ ð ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ, ɺʪ/(ʤ2Ŀʂ);  

tʩʪ ð ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʢʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ;  

tʞ ð ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ;  

ʅʘ ʨʠʩʫʥʢʝ 30 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʟʘʤʝʨʦʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʛʠʣʴʟ ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʨʘʩʯʝʪʘ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

  
 

 Emissivity Maximum   Emissivity Maximum 

1 0,80 1103,7  1 0,80 1070,4 

2 0,93 1173,5  2 0,93 1163,6 

ʈʠʩʫʥʦʢ 30 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʚʫʭ ʛʠʣʴʟ 

ʨʘʟʤʝʨʘʤʠ 183ʭ47,9 ʤʤ. 
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ʅʘ ʨʠʩʫʥʢʝ 31 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʨʘʟʤʝʨʘʤʠ 

183ʭ47,9 ʤʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʟʘʤʝʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ 

ʪʝʧʣʦʚʠʟʦʨʘ. 

 

ʈʠʩʫʥʦʢ 31 ï ʉʭʦʜʠʤʦʩʪʴ ʨʘʩʯʝʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

 

ɸʥʘʣʠʟ ʜʠʘʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʩʭʦʜʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʪʢʣʦʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʤʝʨʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʚ ʪʨʝʭ ʪʦʯʢʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʚʨʝʤʝʥʝʤ 

ʦʭʣʘʞʜʝʥʠʷ, ʥʝ ʧʨʝʚʳʰʘʶʪ 3Áʉ ʦʪ ʨʘʩʯʸʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 32 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʥʘ ʚʦʟʜʫʭʝ ʚʩʝʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʛʠʣʴʟ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ. 
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ʈʠʩʫʥʦʢ 32 ï ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʣʴʟ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʪʠʧʦʨʘʟʤʝʨʦʚ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʦʚ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʘʤʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʛʠʣʴʟ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʪʠʧʦʨʘʟʤʝʨʦʚ ʥʝ ʩʥʠʞʘʣʘʩʴ ʥʠʞʝ 1100Áʉ, ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʛʠʣʴʟ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 35 ʩʝʢ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʳ 

ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʩ ʦʜʥʦʛʦ ʥʘʛʨʝʚʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨ ʛʠʣʴʟ ʧʝʨʝʜ ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʪʘʜʠʷʤʠ ʧʨʦʢʘʪʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʣʣʘ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʣʴʟ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʨʘʟʦʛʨʝʚ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʳʥʫʞʜʝʥʥʳʝ 

ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ ʧʨʦʮʝʩʩʝ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ ʤʝʞʜʫ 
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ʧʨʦʭʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʧʨʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ. 

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʚ ʣʠʥʠʠ ʊʇɸ ʩ ʨʘʩʢʘʪʥʳʤʠ 

ʩʪʘʥʘʤʠ ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʠ, ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʣʴʟ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʧʝʨʝʜʘʯʠ ʥʘ 

ʧʦʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

 

3.5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ, ʧʨʦʚʦʜʠʣʘʩʴ 

ʦʮʝʥʢʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʢʘʪʢʠ. ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʪʠʧʦʨʘʟʤʝʨ ʟʘʛʦʪʦʚʦʢ ʠ ʥʘʩʪʨʦʡʢʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʜʝʣʝ 3.1.  

ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ibaAnalyzer, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʙʦʨʘ, ʟʘʧʠʩʠ, 

ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʢʦʥʪʨʦʣʣʝʨʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ.  

ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ 

ʠʥʪʝʛʨʘʣ ʧʦ ʚʨʝʤʝʥʠ ʦʪ ʤʛʥʦʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ (21): 

ὡ ᷿ ὔὨὸ,     (21) 

ʛʜʝ    . ï ʤʛʥʦʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ. 

ʉʨʝʜʥʠʡ ʪʝʤʧ ʧʨʦʢʘʪʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣ 10 ʪʨʫʙ ʚ 

ʯʘʩ ʠʣʠ 6 ʤʠʥ ʥʘ ʦʜʥʫ ʟʘʛʦʪʦʚʢʫ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ, ʧʨʠ ʨʘʩʯʝʪʝ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʙʨʘʣʩʷ ʨʘʚʥʳʡ 19 ʤʠʥ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʪʨʫʙ. ʊʦ 

ʝʩʪʴ ʚ ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʭʦʜʠʣʦ ʚʨʝʤʷ ʧʨʦʢʘʪʢʠ ʪʨʝʭ ʛʠʣʴʟ ʠ ʚʨʝʤʷ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʤʝʞʜʫ ʜʝʬʦʨʤʘʮʠʷʤʠ. 

ʅʘ ʨʠʩʫʥʢʝ 32 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ ʤʦʱʥʦʩʪʠ ʜʚʫʭ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʝʭ ʛʠʣʴʟ, 

ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʚʪʦʨʦʤʫ ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ. 
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ʈʠʩʫʥʦʢ 32 ï ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʠ ʧʨʦʢʘʪʢʝ ʛʠʣʴʟ ʧʦ 

ʚʪʦʨʦʤʫ ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ ʩ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʦʡ. 

 

ʅʘ ʨʠʩʫʥʢʝ 33 ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʛʨʘʬʠʢʠ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʝʭ ʛʠʣʴʟ, 

ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʧʷʪʦʤʫ ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ, ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ. 

 

 

ʈʠʩʫʥʦʢ 33 ï ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʠ ʧʨʦʢʘʪʢʝ ʛʠʣʴʟ ʧʦ 

ʧʷʪʦʤʫ ʤʘʨʰʨʫʪʫ ʩ ʦʜʥʦʡ ʧʨʦʰʠʚʢʦʡ 

 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʨʘʩʭʦʜʫʝʤʦʡ 

ʵʥʝʨʛʠʠ ʢ ʤʘʩʩʝ ʧʨʦʢʘʪʘʥʥʦʛʦ ʤʝʪʘʣʣʘ (22): 
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ὥ  
ὡ

ή
                                                               ςς 

ʛʜʝ    Ñ ï ʤʘʩʩʘ ʪʨʝʭ ʟʘʛʦʪʦʚʦʢ (1350 ʢʛ). 

ɺ ʪʘʙʣʠʮʝ 13 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʜʣʷ 

ʛʠʣʴʟ, ʧʨʦʢʘʪʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʘʨʰʨʫʪʘʤ ʧʨʦʢʘʪʢʠ. 

 

ʊʘʙʣʠʮʘ 13 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ. 

ʄʘʨʰʨʫʪ ʧʨʦʢʘʪʢʠ 1 2 3 4 5 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ὥ, ʢɺʪĿʯ/ʪʥ 41,6 41,5 42,7 39,3 31,9 

 

ɼʚʦʡʥʘʷ ʧʨʦʰʠʚʢʘ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʠʚʝʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 23 %. ʉʣʝʜʫʝʪ 

ʫʪʦʯʥʠʪʴ, ʯʪʦ ʥʘ ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʛʠʣʴʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʪʠʧʦʨʘʟʤʝʨʘ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʘʩʪʨʦʡʢʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʢʘʣʠʙʨʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʵʥʝʨʛʠʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʪʘʣʣʘ ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ. ɿʘ ʚʨʝʤʷ 

ʧʝʨʝʜʘʯʠ ʛʠʣʴʟ ʜʣʷ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ, ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʟʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 50Áʉ. 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʧʨʝʩʣʝʜʦʚʘʣʘʩʴ ʮʝʣʴ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʝ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ 

ʧʨʦʢʘʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʫʩʠʣʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʝʪʘʣʣʘ ʥʘ ʚʘʣʢʠ ʚ 

ʧʦʧʝʨʝʯʥʦʤ, ʨʘʜʠʘʣʴʥʦʤ ʠ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ 

ʙʦʯʢʝ ʚʘʣʢʦʚ. ʄʦʤʝʥʪ ʧʨʦʢʘʪʢʠ ï ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʤʦʱʥʦʩʪʴ 

ʧʨʠʚʦʜʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʚʘʣʢʦʚʳʭ ʫʟʣʦʚ ʠ ʢʣʝʪʠ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʤʘʩʩʘ 

ʧʨʦʢʘʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʚʦʡʥʘʷ ʧʨʦʰʠʚʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʤʝʥʴʰʠʭ 

ʨʘʟʦʚʳʭ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʧʘʨʘʤʝʪʨʘʭ. ʊʘʢ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʨʦʢʘʪʦʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ 5-ʦʡ ʛʨʫʧʧʳ ʪʨʫʙ (ʟʘ 

ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʧʨʦʰʠʚʢʠ) ʩʦʩʪʘʚʣʷʝʪ 15,75 ʢʅĿʤ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ 
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ʛʠʣʴʟ ʟʘ ʜʚʝ ʦʧʝʨʘʮʠʠ ʧʨʦʰʠʚʢʠ ʧʦ 4-ʤʫ ʤʘʨʰʨʫʪʫ ʧʨʦʢʘʪʢʠ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʟʘ ʧʝʨʚʫʶ ʦʧʝʨʘʮʠʶ ʩʦʩʪʘʚʠʣ 13,57 ʢʅĿʤ ʠ 12,68 ʢʅĿʤ ʟʘ ʚʪʦʨʫʶ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʢʘʞʜʘʷ ʠʟ ʛʠʣʴʟ ʚ ʛʨʫʧʧʘʭ, ʧʨʦʢʘʪʳʚʘʣʘʩʴ ʩ 

ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ 40,50 ʠ 60 ʦʙ/ʤʠʥ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʫʩʣʦʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ (23): 

–̏
ό̕

ό̓
ȟ                                                          ςσ 

ʛʜʝ    ό̕  ï ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʰʠʚʢʠ 

Õ̓ ï ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʩʝʚʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʰʠʚʢʠ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ, ʢʦʪʦʨʘʷ 

ʚʳʯʠʩʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ (24): 

Õ̓
ʌ$̐Î

φπ
ÃÏÓɼȟ                                                ςτ 

ʛʜʝ    $̐  ï ʜʠʘʤʝʪʨ ʚʘʣʢʦʚ ʚ ʧʝʨʝʞʠʤʝ; 

Î ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʦʙ/ʤʠʥ; 

ɼ ï ʫʛʦʣ ʧʦʜʘʯʠ ʚʘʣʢʦʚ (12Ј) 

ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʰʠʚʢʠ ʚʳʯʠʩʣʷʣʘʩʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʛʠʣʴʟʳ 

ʢ ʚʨʝʤʝʥʠ ʧʨʦʰʠʚʢʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦ 

ʪʦʢʦʚʳʤ ʥʘʛʨʫʟʢʘʤ ʧʨʠʚʦʜʘ (ʨʠʩʫʥʦʢ 34). 

 

 

ʈʠʩʫʥʦʢ 34 ï ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʢʘʪʢʠ ʟʘ ʚʳʯʝʪʦʤ 

ʚʨʝʤʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʪʦʢʦʚʳʤ ʥʘʛʨʫʟʢʘʤ 

ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ. 
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ɺ ʪʘʙʣʠʮʝ 14 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʫʩʣʦʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʢʘʪʢʠ. 

 

ʊʘʙʣʠʮʘ 14 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʫʩʣʦʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ. 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʦʙ/ʤʠʥ 
–̏, ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ –̏, ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ 

40 50 60 40 50 60 

1 ʛʨʫʧʧʘ 0,84 0,83 0,84 0,77 0,73 0,73 

2 ʛʨʫʧʧʘ 0,71 0,72 0,73 0,77 0,81 0,78 

3 ʛʨʫʧʧʘ 0,87 0,88 0,90 0,91 0,90 0,92 

4 ʛʨʫʧʧʘ 0,77 0,73 0,77 0,90 0,86 0,91 

5 ʛʨʫʧʧʘ 0,82 0,85 0,82 - 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʦʚʳʰʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʚʘʣʢʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʢʘʢ ʧʨʠ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ. 

ʆʪʢʣʦʥʝʥʠʷ ʫʩʣʦʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ 

ʛʨʫʧʧʳ ʦʙʫʩʣʦʚʣʝʥʳ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʜʣʠʥʳ ʛʠʣʴʟ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʀ.ʅ. ʇʦʪʘʧʦʚʘ ʠ ʇ.ʀ. ʇʦʣʫʭʠʥʘ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ [13, 15], ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʚʘʣʢʦʚ ʧʨʠ ʧʨʦʰʠʚʢʝ. ɺ ʨʘʙʦʪʘʭ ʧʦʢʘʟʘʥʦ, 

ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʰʠʚʢʠ, ʚʦʟʨʘʩʪʘʥʠʶ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʚʘʣʢʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʣʴʞʝʥʠʷ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʩʝʚʳʭ ʩʢʦʨʦʩʪʝʡ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270. 

ʆʧʝʨʘʮʠʷ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʚ ʯʘʩʪʠ ʩʢʦʨʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ 

ʥʝʠʩʩʣʝʜʦʚʘʥʥʦʡ. ɺʪʦʨʘʷ ʧʨʦʰʠʚʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʦʡ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʦʪʩʫʪʩʪʚʠʝʤ ʫʯʘʩʪʢʘ ʩʧʣʦʰʥʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤ ʦʩʝʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʝʬʦʨʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʧʨʘʚʢʠ. 
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ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʊʇɸ 70-270 ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʦʢʨʫʞʥʫʶ ʩʢʦʨʦʩʪʴ ʚʘʣʢʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʩʢʦʣʴʞʝʥʠʝ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʠʣʴʟʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʘʚʘʪʴ 

ʩʤʘʟʢʫ ʧʝʨʝʜ ʚʪʦʨʦʡ ʦʧʝʨʘʮʠʝʡ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ, ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟʳ ʠ ʩʪʦʡʢʦʩʪʠ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  
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ɻʣʘʚʘ 4. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʰʦʚʥʳʭ ʪʨʫʙ ʠʟ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ 

ʟʘʛʦʪʦʚʢʠ 

4.1. ʈʘʟʨʘʙʦʪʢʘ ʨʝʞʠʤʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʘʣʠʙʨʦʚʦʢ ʧʨʦʢʘʪʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ 

 

ɼʝʡʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʫʬʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 

70-270 ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʩ ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʢʦʪʦʨʦʡ ʫʞʝ ʜʦ ʪʨʫʙʥʦʛʦ ʧʝʨʝʜʝʣʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʯʥʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʪʨʫʙʘʤ ʛʨʫʧʧ rʧʨʦʯʥʦʩʪʠ ɼ.  

ɸʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʟʘʛʦʪʦʚʦʢ ʚ ʫʩʣʦʚʠʷʭ ɸʆ çʆʕʄʂè, ʤʠʥʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʧʨʠ 

ʧʨʦʢʘʪʢʝ ʅʃɿ ʩʦʩʪʘʚʣʷʝʪ 3,5. ʇʨʠ ʧʨʦʢʘʪʢʝ ʢʨʫʛʘ ʜʠʘʤʝʪʨʦʤ 260 ʤʤ ʚ ʩʪʘʥʝ 

ʧʨʦʜʦʣʴʥʦʡ ʧʨʦʢʘʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʇɸʆ çʅʄɿè ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʢʦʥʫʩʥʦʛʦ ʩʣʠʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 4,8. ʉʫʤʤʘʨʥʳʡ ʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʪʷʞʢʠ ʧʦʩʣʝ ʪʨʫʙʥʦʛʦ ʧʝʨʝʜʝʣʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7,5 ʜʦ 21,1, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʪʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʛʦʪʦʚʢʠ ʠ ʩʪʘʙʠʣʴʥʦ 

ʧʦʣʫʯʘʪʴ ʪʨʝʙʫʝʤʳʡ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʝʛʦ 

ʩʦʨʪʘʤʝʥʪʘ ʪʨʫʙ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʅʃɿ ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʤʫʬʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʚ 

ʫʩʣʦʚʠʠ ʊʇɸ 70-270, ʧʦʤʠʤʦ ʧʦʜʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʜʠʘʤʝʪʨʘ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ 

ʚʦʟʥʠʢʘʝʪ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ, ʘ ʠʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘʛʦʪʦʚʢʠ, ʙʝʟ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʫʙ.  

ʇʦʣʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʩʪʨʫʢʪʫʨʳ ʅʃɿ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʊʇɸ 70-270 

ʩ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʦʡ. ɿʘ ʩʯʝʪ ʟʘʣʦʞʝʥʥʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ: ʟʘʛʦʪʦʚʢʘ - 

ʛʠʣʴʟʘ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ï ʛʠʣʴʟʘ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ, ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ 

ʙʦʣʴʰʘʷ ʥʘʢʦʧʣʝʥʥʘʷ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʫ, ʧʦʠʩʢʘ 
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ʧʘʪʝʥʪʥʳʭ ʨʝʰʝʥʠʡ, ʢʘʯʝʩʪʚʘ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʦʨʪʘʤʝʥʪʘ ʊʇɸ 70-270 ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʚ ʦʜʥʦʡ ʢʣʝʪʠ 

ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʊʇɸ 70-270 ɸʆ çɺʄɿè, ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 35. 

 

  

ʘ ʙ 

ʈʠʩʫʥʦʢ 35 ï ʉʭʝʤʘ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ: 

ʘ ï ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ; 

ʙ ï ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ. 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʢʘʪʢʠ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ: ʨʘʙʦʯʠʝ ʚʘʣʢʠ, ʦʧʨʘʚʢʠ (ʧʨʠʣʦʞʝʥʠʝ ɸ) ʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʙʣʠʮʘ ʧʨʦʢʘʪʢʠ (ʧʨʠʣʦʞʝʥʠʝ ɹ). 

ʇʝʨʚʘʷ ʧʨʦʰʠʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ çʧʦʩʘʜʦʤè ʟʘʛʦʪʦʚʢʠ ʧʦ 

ʜʠʘʤʝʪʨʫ. ɺʪʦʨʫʶ ʧʨʦʰʠʚʢʫ, ʥʘʧʨʦʪʠʚ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ çʧʦʜʲʝʤʦʤè ʜʠʘʤʝʪʨʘ 

ʛʠʣʴʟʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʠ ʫʩʪʨʘʥʝʥʠʷ ʣʠʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʭʦʜʥʦʡ ʢʦʥʫʩ ʚʘʣʢʦʚ ʩʥʘʙʞʝʥ 

ʪʨʝʤʷ ʫʯʘʩʪʢʘʤʠ. ʇʝʨʚʳʡ ʫʯʘʩʪʦʢ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ű1 = 2Á30' 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʧʝʨʚʠʯʥʳʡ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ. 

ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ʩ ű2 = 12Á ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʞʘʪʠʷ ʟʘʛʦʪʦʚʢʠ ʧʦ 

ʜʠʘʤʝʪʨʫ. ʊʨʝʪʠʡ ʫʯʘʩʪʦʢ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʦʚ ʩ ű3 = 4Á ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʟʘʭʚʘʪʘ ʛʠʣʴʟʳ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʫʯʘʩʪʦʢ ʧʨʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- ñʧʦʩʘʜò ʛʠʣʴʟʳ ʧʦʩʣʝ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʠ ʧʦ ʜʠʘʤʝʪʨʫ ʥʘ 13é14 %, ʧʨʠ 

ʚʝʣʠʯʠʥʝ ʦʙʞʘʪʠʷ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ Uʧ = 19é20%.; 

- ʦʙʞʘʪʠʝ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ U0 ʥʝ ʧʨʝʚʳʰʘʝʪ 5%, ʯʪʦ ʧʨʠ ʫʛʣʝ ʧʦʜʘʯʠ 

ɓ = 12Á ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʮʝʥʪʨʝ ʟʘʛʦʪʦʚʢʠ 

ʠ ʫʤʝʥʴʰʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʤʝʪʘʣʣʘ ʅʃɿ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʝʨʝʜ ʥʦʩʢʦʤ 

ʦʧʨʘʚʢʠ; 

- ñʧʦʜʲʝʤò ʯʝʨʥʦʚʦʡ ʪʨʫʙʳ ʧʦʩʣʝ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʧʦ ʜʠʘʤʝʪʨʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʤʝʪʨʘ ʛʠʣʴʟʳ ʨʘʚʥʳʡ 3é9%, ʧʨʠ ʚʝʣʠʯʠʥʝ ʦʙʞʘʪʠʷ ʛʠʣʴʟʳ ʚ 

ʧʝʨʝʞʠʤʝ ʚʘʣʢʦʚ Uʧ = 7%; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 1,10; 

- ʧʨʦʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʩʫʤʤʘʨʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʪʷʞʢʠ ʟʘ ʜʚʝ ʦʧʝʨʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʥʦʡ ʥʘʢʦʧʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʜʝʬʦʨʤʘʮʠʠ; 

- ʦʧʨʘʚʢʘ ʜʣʷ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʚʳʧʦʣʥʝʥʘ ʩ ʫʜʣʠʥʝʥʥʳʤ ʨʘʩʢʘʪʥʳʤ 

ʢʦʥʫʩʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʯʝʨʥʦʚʳʭ ʪʨʫʙ ʧʝʨʝʜ 

ʢʘʣʠʙʨʦʚʘʥʠʝʤ ʠ ʫʤʝʥʴʰʝʥʠʶ ʛʣʫʙʠʥʳ ʚʠʥʪʦʚʦʛʦ ʩʣʝʜʘ; 

- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʪʨʫʙ ʠ ʚʳʛʣʘʞʠʚʘʥʠʶ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠʟʥʦʩʘ ʚʘʣʢʦʚ ʩʪʘʥʦʚ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʷʚʣʷʝʪʩʷ 

ʬʨʠʢʮʠʦʥʥʦʝ ʠʩʪʠʨʘʥʠʝ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʘ ʚ ʤʝʩʪʝ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʢʠ. ɺ 

ʤʦʤʝʥʪ ʟʘʭʚʘʪʘ ʟʘʛʦʪʦʚʢʠ ʦʙʨʘʪʥʳʝ ʩʠʣʳ ʪʨʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʝʪʘʣʣʘ ʥʘ ʚʘʣʦʢ 

ʨʘʙʦʪʘʶʪ ʥʘ ʠʩʪʠʨʘʥʠʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʜʝʬʦʨʤʘʮʠʠ. ʀʟʥʦʩ 

ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʚʘʣʢʦʚ ʧʨʠ ʜʚʫʭʢʦʥʫʩʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦ ʜʣʠʥʝ ʙʦʯʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʟʘʭʚʘʪ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ ʚʘʣʢʦʚ, ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʥʘʧʨʷʞʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʩʠʣʳ ʪʨʝʥʠʷ, 
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ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʠʩʪʠʨʘʥʠʝ ʚʘʣʢʘ, ʘ ʟʘʭʚʘʪ ʛʠʣʴʟʳ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʫʯʘʩʪʢʝ ʚʭʦʜʥʦʛʦ ʢʦʥʫʩʘ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʯʪʦ ʠʟʥʦʩ 

ʚʘʣʢʦʚ ʩʪʘʥʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ, ʫʚʝʣʠʯʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʚʥʝʩʝʥʠʝʤ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʥʘʩʪʨʦʝʯʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʘ, ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʚʘʣʢʦʚ ʤʝʞʜʫ ʧʝʨʝʚʘʣʢʘʤʠ ʠ 

ʩʥʠʞʝʥʠʠ ʦʙʲʝʤʘ ʤʝʪʘʣʣʘ ʚʘʣʢʦʚ, ʩʥʠʤʘʝʤʦʛʦ ʧʨʠ ʧʝʨʝʪʦʯʢʘʭ. 

 

4.2. ʇʨʦʤʳʰʣʝʥʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ ʠʟ 

ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʳʭ ʧʨʦʢʘʪʦʢ ʪʨʫʙ ʠʟ ʅʃɿ, ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʨʫʙ ʜʚʫʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270. 

ɼʣʷ ʦʧʨʦʙʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʞʠʤʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʦʧʝʨʘʮʠʠ: 

- ʧʨʦʠʟʚʝʜʝʥʘ ʧʝʨʝʪʦʯʢʘ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʢʘʣʠʙʨʦʚʢʫ; 

- ʠʟʛʦʪʦʚʣʝʥʦ ʧʦ ʦʜʥʦʤʫ ʢʦʤʧʣʝʢʪʫ ʦʧʨʘʚʦʢ ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʨʘʟʤʝʨʘʤʠ 

166,0ʭ16,9 ʤʤ ʠ 187,7ʭ17,0 ʤʤ; 

- ʦʪ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʜʚʫʭ ʪʠʧʦʨʘʟʤʝʨʦʚ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʅʃɿ ʜʚʫʭ ʧʦʩʪʘʚʱʠʢʦʚ: 

- ʜʣʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʨʘʟʤʝʨʘʤʠ 166,0ʭ16,9 ʤʤ, ʢʨʫʛ ʜʠʘʤʝʪʨʦʤ 196 ʤʤ ʧʦ 

ʊʋ-14-1-4992, ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çɺʊɿè, ‘В σȟχσ; 

- ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʫʙ ʨʘʟʤʝʨʘʤʠ 187,7ʭ17,0 ʤʤ, ʢʨʫʛ ʜʠʘʤʝʪʨʦʤ 220 ʤʤ 

ʧʦ ʊʋ-14-159-324, ʧʦʩʪʘʚʢʠ ʆɸʆ çʇʅʊɿè, ‘В τȟπψ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʧʦʨʝʟʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 

220 ʤʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʝʚʦʡ ʟʦʥʳ (ʨʠʩʫʥʦʢ 36). 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 36 ï ɼʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʝʚʦʡ ʟʦʥʳ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 220 ʤʤ; 

ʘ ï ʥʘ ʦʪʦʙʨʘʥʥʦʡ ʧʨʦʙʝ; ʙ ï ʥʘ ʟʘʛʦʪʦʚʢʝ ʧʨʠ ʧʦʨʝʟʢʝ. 

 

ʍʘʨʘʢʪʝʨʥʳʝ ʜʝʬʝʢʪʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʧʨʫʪʢʘ ʧʨʠ ʧʦʨʝʟʢʝ 

ʟʘʛʦʪʦʚʦʢ. 

ɼʝʬʝʢʪʦʚ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 196 ʤʤ, 

ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ʅʘ ʨʠʩʫʥʢʝ 37 ʠ ʚ ʪʘʙʣʠʮʝ 15 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʳʭ ʥʝʧʨʝʨʳʚʥʦʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʜʚʫʭ 

ʧʦʩʪʘʚʱʠʢʦʚ. 

                   

  

ʘ ʙ 

ʈʠʩʫʥʦʢ 37 ï ʌʦʪʦ ʦʙʨʘʟʮʦʚ ʅʃɿ ʧʦʩʣʝ ʛʣʫʙʦʢʦʛʦ ʪʨʘʚʣʝʥʠʷ: 

ʘ ï ʜʠʘʤʝʪʨ 196 ʤʤ; ʙ ï ʜʠʘʤʝʪʨ 220 ʤʤ. 
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ʊʘʙʣʠʮʘ 15 ï ɼʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ  

ɼʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 58228-2018  
ɼʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʤʤ 

196 220 

ʎʝʥʪʨʘʣʴʥʘʷ ʧʦʨʠʩʪʦʩʪʴ 

ɹʘʣʣ 

0,5 0,5 

ʆʩʝʚʘʷ ʣʠʢʚʘʮʠʷ 0 0,5 

ʃʠʢʚʘʮʠʦʥʥʳʝ ʧʦʣʦʩʢʠ ʠ ʪʨʝʱʠʥʳ ʧʦ ʩʝʯʝʥʠʶ 0 0 

ʃʠʢʚʘʮʠʦʥʥʳʝ ʧʦʣʦʩʢʠ ʠ ʪʨʝʱʠʥʳ ʦʩʝʚʳʝ 0 0 

ʉʚʝʪʣʘʷ ʧʦʣʦʩʘ (ʢʦʥʪʫʨ) 0 0 

ʂʨʘʝʚʦʝ ʪʦʯʝʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ 0 0 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʅʃɿ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʦʢ, ʦʙʦʠʭ ʪʠʧʦʨʘʟʤʝʨʦʚ. 

ʆʜʥʘʢʦ ʪʘʢ ʢʘʢ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʅʃɿ ʜʠʘʤʝʪʨʦʤ 220 ʤʤ, ʙʝʟ 

ʫʚʝʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʦʩʝʚʳʝ ʜʝʬʝʢʪʳ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ, ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʦʪ ʜʝʬʝʢʪ ʧʦ ʜʣʠʥʝ ʟʘʛʦʪʦʚʦʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʤʝʩʪʘ 

ʚʳʨʝʟʢʠ ʧʨʦʙ.  

ɺ ʧʨʦʮʝʩʩʝ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅʃɿ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʪʨʠ ʟʦʥʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ (ʪʘʙʣʠʮʘ 16).  

ʀʥʪʝʥʩʠʚʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʚ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʟʦʥʳ ʤʝʣʢʠʭ, ʭʘʦʪʠʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʠʪʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʘʜʢʠ ʠ ʦʪʭʦʜʘ ʟʘʛʦʪʦʚʢʠ ʦʪ 

ʩʪʝʥʦʢ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʟʦʨʘ, ʩʢʦʨʦʩʪʴ ʟʘʪʚʝʨʜʝʚʘʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʢʨʠʩʪʘʣʣʦʚ. ʕʪʠ ʢʨʠʩʪʘʣʣʳ ʨʘʩʪʫʪ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʫʷ ʟʦʥʫ ʩʪʦʣʙʯʘʪʳʭ ʢʨʠʩʪʘʣʣʦʚ 

ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʢʨʫʧʥʳʭ ʜʝʥʜʨʠʪʦʚ ʥʘʧʨʘʚʣʝʥʥʳʡ ʪʝʧʣʦʦʪʚʦʜ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʟʘʛʦʪʦʚʦʢ ʦʩʣʘʙʝʚʘʝʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ 

ʢʨʠʩʪʘʣʣʦʚ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʦʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʢʨʫʧʥʳʭ 

ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ. 
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ʊʘʙʣʠʮʘ 16 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠʩʭʦʜʥʳʭ ʅʃɿ. 

 Ï 196,0 ʤʤ, ʩʪʘʣʴ ʤʘʨʢʠ 35ɻʉ Ï 220,0 ʤʤ, ʩʪʘʣʴ ʤʘʨʢʠ 40ɻ 

ʌʦʪʦ (ʭ25) 
ʈʘʟʤʝʨ 

ʟʝʨʥʘ 
ʌʦʪʦ (ʭ25) 

ʈʘʟʤʝʨ 

ʟʝʨʥʘ 

ʅʘʨ. 

ʧʦʚʝʨʭʥʦʩʪʴ 

 

ʦʪ 0,41 ʤʤ  

ʜʦ 3,54 ʤʤ 

 

 

ʦʪ 0,21 ʤʤ  

ʜʦ 1,24 ʤʤ 

 

ʉʝʨʝʜʠʥʘ 

ʨʘʜʠʫʩʘ 

 

ʧʦ ʜʣʠʥʝ: 

ʦʪ 4,24 ʤʤ  

ʜʦ 10,90 ʤʤ; 

ʧʦ ʰʠʨʠʥʝ: 

ʦʪ 1,31 ʤʤ  

ʜʦ 4,79 ʤʤ 

 
 

ʧʦ ʜʣʠʥʝ: 

ʦʪ 0,81 ʤʤ  

ʜʦ 7,97 ʤʤ; 

ʧʦ ʰʠʨʠʥʝ: 

ʦʪ 0,41 ʤʤ  

ʜʦ 2,32 ʤʤ 

 

ʎʝʥʪʨ. 

ʟʦʥʘ 

 

ʦʪ 1,24 ʤʤ  

ʜʦ 9,13 ʤʤ 

 

 

ʦʪ 1,04 ʤʤ 

 ʜʦ 6,04 ʤʤ 

 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʧʨʦʙʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʠ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʳʭ ʪʨʫʙ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʣʦ ʟʘʜʘʥʦ 6 ʟʘʛʦʪʦʚʦʢ ʜʣʠʥʦʡ 1700 ʤʤ ʠʟ 

ʧʨʫʪʢʘ ʜʠʘʤʝʪʨʦʤ 196 ʤʤ. 

ʅʘʛʨʝʚ ʟʘʛʦʪʦʚʦʢ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʝʯʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʟʦʥʘʤ ʧʝʯʠ 1150Áʉ, 1180Áʉ ʠ 1200Áʉ. ɺʨʝʤʷ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ 

ʩʦʩʪʘʚʣʷʣʦ 176 ʤʠʥʫʪ, ʮʠʢʣ ʧʝʨʝʤʝʱʝʥʠʷ ʰʘʛʘʶʱʝʛʦ ʧʦʜʘ ʩʦʩʪʘʚʠʣ 378 ʩʝʢʫʥʜ.  

ʅʘʩʪʨʦʡʢʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʪʨʦʛʦ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʢʘʪʢʠ ʠ ʩʦʩʪʘʚʠʣʘ: 

- ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʘʣʢʘʤʠ 157ʤʤ; 

- ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʝʡʢʘʤʠ 172 ʤʤ; 

- ʜʠʘʤʝʪʨ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ 90 ʤʤ; 

- ʚʳʜʚʠʞʝʥʠʝ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ 145 ʤʤ; 

- ʜʠʘʤʝʪʨ ʦʧʨʘʚʢʠ ʜʣʷ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ 134 ʤʤ; 
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- ʚʳʜʚʠʞʝʥʠʝ ʚʪʦʨʦʡ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ 100 ʤʤ. 

ʅʘ ʨʠʩʫʥʢʝ 38 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʦʪʦ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ. 

 

 

ʈʠʩʫʥʦʢ 38 ï ʌʦʪʦ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʡ ʪʨʫʙ 166,0ʭ16,9 ʤʤ. 

 

ʇʨʠ ʟʘʜʘʥʥʦʡ ʥʘʩʪʨʦʡʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʠʟʚʝʣʠ ʧʨʦʢʘʪʢʫ ʪʨʫʙ, ʬʦʪʦ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 39. 

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 39 ï ʊʨʫʙʳ ʨʘʟʤʝʨʦʤ 166,0ʭ16,9 ʤʤ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʢʘʪʢʠ: 

ʘ ï ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʙ ï ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʇʨʦʮʝʩʩ ʧʨʦʪʝʢʘʣ ʩʪʘʙʠʣʴʥʦ ʩ ʫʚʝʨʝʥʥʳʤ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ ʟʘʭʚʘʪʦʤ 

ʢʘʢ ʧʨʠ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ. ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʜʠʘʤʝʪʨ ʛʠʣʴʟ ʠ ʪʨʫʙ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ.  

ʅʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʜʝʬʝʢʪʦʚ 

ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɼʣʷ ʦʧʨʦʙʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʨʘʟʤʝʨʘʤʠ 

187,7ʭ17,0 ʤʤ, ʟʘʛʦʪʦʚʢʠ ʜʠʘʤʝʪʨʦʤ 220 ʤʤ ʙʳʣʠ ʟʘʜʘʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ɺʨʝʤʷ ʠʭ ʥʘʛʨʝʚʘ ʩʦʩʪʘʚʠʣʦ 198 ʤʠʥʫʪ, ʮʠʢʣ ʰʘʛʘʶʱʝʛʦ ʧʦʜʘ 425 ʩʝʢʫʥʜ.  

ʅʘʩʪʨʦʡʢʘ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʪʘʢʞʝ ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʨʝʞʠʤʦʚ ʧʨʦʢʘʪʢʠ ʠ ʩʦʩʪʘʚʠʣʘ: 

- ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʘʣʢʘʤʠ 178 ʤʤ; 

- ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʝʡʢʘʤʠ 196 ʤʤ; 

- ʜʠʘʤʝʪʨ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ 112 ʤʤ; 

- ʚʳʜʚʠʞʝʥʠʝ ʧʨʦʰʠʚʥʦʡ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ 155 ʤʤ; 

- ʜʠʘʤʝʪʨ ʦʧʨʘʚʢʠ ʜʣʷ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ 154 ʤʤ; 

- ʚʳʜʚʠʞʝʥʠʝ ʚʪʦʨʦʡ ʦʧʨʘʚʢʠ ʟʘ ʧʝʨʝʞʠʤ 100 ʤʤ. 

ʅʘ ʨʠʩʫʥʢʝ 40 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʦʪʦ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʝʨʚʦʡ ʧʨʦʰʠʚʢʝ. 

 

 

ʈʠʩʫʥʦʢ 40 ï ʌʦʪʦ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ, ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʡ ʪʨʫʙ 

ʨʘʟʤʝʨʦʤ 187,7ʭ17,0 ʤʤ. 
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ʇʨʠ ʟʘʜʘʥʥʦʡ ʥʘʩʪʨʦʡʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʝʣʠ ʧʨʦʢʘʪʢʫ ʟʘʛʦʪʦʚʦʢ. 

ʇʨʦʮʝʩʩ ʪʘʢʞʝ ʧʨʦʪʝʢʘʣ ʩʪʘʙʠʣʴʥʦ ʩ ʫʚʝʨʝʥʥʳʤ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ ʟʘʭʚʘʪʦʤ 

ʢʘʢ ʧʨʠ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʧʨʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʝ. ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʜʠʘʤʝʪʨ ʛʠʣʴʟ ʠ ʪʨʫʙ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʨʫʙʳ, ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ, ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʜʝʬʝʢʪʦʚ 

ʪʘʢʞʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʜʝʬʝʢʪʳ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʦʩʝʚʦʡ ʟʦʥʳ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ ʜʠʘʤʝʪʨʦʤ 220 ʤʤ. 

ʆʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʚʘʣʢʦʚ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ ʧʦʩʣʝ ʧʨʦʢʘʪʦʢ ʧʦʜʪʚʝʨʜʠʣ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʣʠʥ ʦʯʘʛʦʚ ʜʝʬʦʨʤʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʨʝʞʠʤʘʤ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʦʢʘʪʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʨʫʙ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ, ʜʦʧʫʩʢʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʜʠʘʤʝʪʨʫ ʩʦʩʪʘʚʠʣʠ Ñ 0,5%, ʧʦ ʪʦʣʱʠʥʝ 

ʩʪʝʥʢʠ ï Ñ 6%. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʨʫʙ ʜʚʫʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʙʳʣ ʨʘʟʣʠʯʥʳʤ. ɺ ʪʘʙʣʠʮʝ 17 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʙʦʠʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʪʨʫʙ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʟʘʛʦʪʦʚʢʘʤ ʩʪʘʣʠ 

ʤʘʨʢʠ ɼ. 

 

ʊʘʙʣʠʮʘ 17 ï ʈʝʟʫʣʴʪʘʪʳ ʭʠʤ. ʘʥʘʣʠʟʘ ʪʨʫʙ ʦʙʦʠʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ ʟʘʛʦʪʦʚʢʘʤ ʤʘʨʢʠ ʩʪʘʣʠ ɼ 

ʉʦʨʪʘʤʝʥʪ 
ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, % 

ʉ Mn Si V S P Cu 

ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤ 

ʟʘʛʦʪʦʚʢʘʤ ʩʪʘʣʠ 

ʤʘʨʢʠ ɼ 

0,41-

0,48 

0,60-

0,90 

0,17-

0,37 

0,03-

0,07 

ʅʝ 

ʙʦʣʝʝ 

0,030 

ʅʝ 

ʙʦʣʝʝ 

0,030 

ʅʝ 

ʙʦʣʝʝ 

0,25 

187,7ʭ17,0 ʤʤ 0.437 0.92 0.24 0.0024 0.0022 0.013 0.200 

166,0ʭ16,9 ʤʤ 0.366 0.81 0.45 0.0025 0.0038 0.0058 0.189 
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ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 17 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʅʃɿ ʦʙʦʠʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʩʭʦʞ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʧʨʠʤʝʥʷʝʤʤrʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʫʬʪʦʚʳʭ ʪʨʫʙ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʠʢʨʦʣʝʛʠʨʦʚʘʥʠʷ ʅʃɿ 

ʚʘʥʘʜʠʝʤ. ʊʘʢʞʝ ʪʨʫʙʳ ʨʘʟʤʝʨʦʤ 166,0ʭ16,9 ʤʤ ʠʤʝʁʪ ʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʫʛʣʝʨʦʜʘ. 

ɺ ʪʘʙʣʠʮʝ 18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʪʨʫʙ ʧʨʠ 

ʠʩʧrʪʘʥʠʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʜʣʷ ʛʨʫʧʧ ʧʨʦʯʥʦʩʪʠ ɼ ʠ ʂ55, ʩʦʛʣʘʩʥʦ ʊʉ 05757848-56. 

ɺ ʪʘʙʣʠʮʝ 19 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʬʘʢʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʫʙ, 

ʧʨʦʢʘʪʘʥʥʳʭ ʠʟ ʅʃɿ. 

 

ʊʘʙʣʠʮʘ 18 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭ. ʩʚʦʡʩʪʚʘʤ ʪʨʫʙ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

ɻʨʫʧʧʘ  

ʧʨʦʯʥʦʩʪʠ 

ʩʪʘʣʠ 

ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʨʘʟʨʳʚʫ ůʚ, ʄʇʘ, ʥʝ ʤʝʥʝʝ 

ʇʨʝʜʝʣ  

ʪʝʢʫʯʝʩʪʠ ůʪ, ʄʇʘ  

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ŭ5, %,  

ʥʝ ʤʝʥʝʝ 

ɼ 

655 379 ï 552 

14,3 

ʂ55 19,0 

 

ʊʘʙʣʠʮʘ 19 ï ʌʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʝʭ. ʩʚʦʡʩʪʚ ʪʨʫʙ ʠʟ ʅʃɿ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ 

ʊʠʧʦʨʘʟʤʝʨ 

ʪʨʫʙ, ʤʤ 

ɺʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʨʘʟʨʳʚʫ ůʚ, ʄʇʘ, ʥʝ ʤʝʥʝʝ 

ʇʨʝʜʝʣ  

ʪʝʢʫʯʝʩʪʠ ůʪ, ʄʇʘ  

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ŭ5, %,  

ʥʝ ʤʝʥʝʝ 

166,0ʭ16,9 730 430 23 

187,7ʭ17,0 780 475 21 

 

ɺ ʪʘʙʣʠʮʝ 20 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʪʨʫʙ ʧʨʠ 

ʠʩʧʳʪʘʥʠʠ ʥʘ ʫʜʘʨʥʳʡ ʠʟʛʠʙ ʜʣʷ ʛʨʫʧʧ ʧʨʦʯʥʦʩʪʠ ʂ55, ʩʦʛʣʘʩʥʦ ʊʉ 05757848-56. 

ɺ ʪʘʙʣʠʮʝ 21 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʬʘʢʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʫʙ, 

ʧʨʦʢʘʪʘʥʥʳʭ ʠʟ ʅʃɿ. 
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ʊʘʙʣʠʮʘ 20 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʨʫʙʘʤ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʫʜʘʨʥʳʡ ʠʟʛʠʙ ʜʣʷ ʛʨʫʧʧʳ 

ʧʨʦʯʥʦʩʪʠ ʂ55 

ʊʠʧʦʨʘʟʤʝʨ 

ʪʨʫʙ, ʤʤ 

ʄʠʥʠʤʘʣʴʥʘʷ ʧʦʛʣʦʱʝʥʥʘʷ ʵʥʝʨʛʠʷ 

KV, ɼʞ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ʠʩʧʳʪʘʥʠʷ, 

ʉ̄ 

ʈʘʟʤʝʨ  

ʦʙʨʘʟʮʘ, ʤʤ 

 

ʆʨʠʝʥʪʘʮʠʷ  

ʦʙʨʘʟʮʘ 

 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ  

ʂʘʞʜʦʛʦ 

ʦʙʨʘʟʮʘ   

ɼʦʧʫʩʪʠʤʘʷ  

ʥʘ ʦʜʥʦʤ ʠʟ 

ʪʨʝʭ  

ʦʙʨʘʟʮʦʚ  

ʅʝ ʤʝʥʝʝ 

166,0ʭ16,9 20 20 13 21 10ʭ10 ʊ 

187,7ʭ17,0 20 20 13 21 10ʭ10 ʊ 

 

ʊʘʙʣʠʮʘ 21 ï ʌʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʝʭ. ʩʚʦʡʩʪʚ ʪʨʫʙ ʠʟ ʅʃɿ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ 

ʫʜʘʨʥʳʡ ʠʟʛʠʙ 

ʊʠʧʦʨʘʟʤʝʨ ʪʨʫʙ, ʤʤ 

ʇʦʛʣʦʱʝʥʥʘʷ ʵʥʝʨʛʠʷ KV, ɼʞ 

1 2 3 ʉʨ. ʧʦʛʣʦʱ. ʵʥʝʨʛʠʷ 

166,0ʭ16,9 

30 27 28 28 

27 23 23 24 

187,7ʭ17,0 

24 24 24 24 

25 25 22 24 

 

ʄʠʢʨʦʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʨʫʙ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʤ 

ʤʠʢʨʦʩʢʦʧʝ çAxio Observer D1mè ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ çThixomet Proè 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʷʭ 25-1000 ʢʨʘʪ ʜʦ ʠ ʧʦʩʣʝ ʪʨʘʚʣʝʥʠʷ ʚ 4 %-ʦʤ ʩʧʠʨʪʦʚʦʤ ʨʘʩʪʚʦʨʝ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʥʘ ʦʙʨʘʟʮʘʭ ʦʪ ʪʨʫʙ ʦʙʦʠʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʧʝʨʣʠʪʦ-

ʬʝʨʨʠʪʥʘʷ. ʌʦʪʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 41, 42. 
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ʋʚʝʣʠʯʝʥʠʝ ʭ100 

 
                      ʘ                                              ʙ                                                 ʚ 

ʈʠʩʫʥʦʢ 41 ï ʌʦʪʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʦʪ ʪʨʫʙʳ ʨʘʟʤʝʨʦʤ 187,7ʭ17,0 ʤʤ: 

ʘ ï ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; ʙ ï ʩʝʨʝʜʠʥʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ;  

ʚ ï ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ. 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ 

ʩʪʝʥʢʠ ʦʙʨʘʟʮʘ ʦʪ ʪʨʫʙʳ 187,7ʭ17,0 ʤʤ ʨʘʩʧʨʝʜʝʣʝʥʘ ʨʘʚʥʦʤʝʨʥʦ. 

 

ʋʚʝʣʠʯʝʥʠʝ ʭ100 

 
                        ʘ                                           ʙ                                              ʚ 

ʈʠʩʫʥʦʢ 42 ï ʌʦʪʦ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʦʪ ʪʨʫʙʳ ʨʘʟʤʝʨʦʤ 166,0ʭ16,9 ʤʤ: 

ʘ ï ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; ʙ ï ʩʝʨʝʜʠʥʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ;  

ʚ ï ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ. 

 

ʇʦ ʚʝʣʠʯʠʥʝ ʧʝʨʣʠʪʥʦʛʦ ʟʝʨʥʘ ʥʘ ʦʙʨʘʟʮʝ ʦʪ ʪʨʫʙʳ 166,0ʭ16,9 ʤʤ ʫ ʥʘʨʫʞʥʦʡ 

ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʢʪʫʨʘ ʙʦʣʝʝ ʤʝʣʢʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʨʝʜʠʥʦʡ 

ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʦʙʨʘʟʮʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 22. 
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ʊʘʙʣʠʮʘ 22 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ 

ʊʠʧʦʨʘʟʤʝʨ ʪʨʫʙ, ʤʤ ʄʝʩʪʦ ʦʮʝʥʢʠ ʅʦʤʝʨ ʧʝʨʣʠʪʥʦʛʦ ʟʝʨʥʘ ɻʆʉʊ 5639-82 

187,7ʭ17,0 

ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 5,6 

ʩʝʨʝʜʠʥʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ  5,6 

ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ 5,6 

166,0ʭ16,9 

ʥʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 6,7 

ʩʝʨʝʜʠʥʘ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ  5,6 

ʚʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ 6,7 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʦʢʘʪʢʠ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʴʥʦ ʚʝʩʪʠ ʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʨʫʙ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ.  

ɹʣʘʛʦʜʘʨʷ ʢʘʣʠʙʨʦʚʢʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʝʞʠʤʘʤ ʧʨʦʢʘʪʢʠ 

ʫʜʘʝʪʩʷ ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʪʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʛʦʪʦʚʢʠ, ʧʨʠ ʩʫʤʤʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

ʚʳʪʷʞʢʠ ‘В τ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʨʫʙ. 

ʇʦʣʫʯʝʥʥʳʝ ʪʨʫʙʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʫʧʧʘʤ ʧʨʦʯʥʦʩʪʠ ʂ55 ʠ ɼ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 31446-2017 ʠ ʊʉ 05757848-56-2015 ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʫʬʪʦʚʳʭ ʪʨʫʙ ʪʝʭʥʦʣʦʛʠʷ 

ʠ ʢʘʣʠʙʨʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʜʣʦʞʝʥʳ ʢ ʚʥʝʜʨʝʥʠʶ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-270 ɸʆ çɺʄɿè. 
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ɻʣʘʚʘ 5. ʈʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʭʣʘʞʜʘʝʤʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ 

5.1. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ  

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʩʢʣʦʥʥʦʩʪʠ ʢ ʥʘʣʠʧʘʥʠʶ 

ʤʝʪʘʣʣʘ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʣʠʥʝʝʢ ʩ ʧʦʜʘʯʝʡ ʦʭʣʘʜʠʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ [82, 83]. ɼʣʷ ʧʦʜʘʯʠ ʦʭʣʘʜʠʪʝʣʷ ʚʜʦʣʴ 

ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʣʠʥʝʝʢ ʚʳʧʦʣʥʝʥ ʧʘʟ ʨʘʚʥʦʤʝʨʥʦʡ ʛʣʫʙʠʥʳ ʩʦ ʩʤʦʥʪʠʨʦʚʘʥʥʦʡ ʚ 

ʥʝʤ ʧʦʜʘʶʱʝʡ ʪʨʫʙʢʦʡ ʩ ʦʪʚʝʨʩʪʠʷʤʠ. ʅʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʠʥʝʝʢ ʧʦ ʭʦʜʫ 

ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚʳʧʦʣʥʝʥʘ ʥʘʢʣʦʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʰʠʨʠʥʦʡ 25 ʤʤ ʜʣʷ ʧʣʘʚʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʧʨʠ ʝʛʦ ʚʨʘʱʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ, ʧʝʨʝʧʘʜ ʨʘʙʦʯʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʟʘ ʩʦʩʪʘʚʠʣ 5 ʤʤ. ʅʘ ʨʠʩʫʥʢʝ 43 ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʭʝʤʘʪʠʯʥʡr ʯʝʨʪʝʞ ʠ 3D ʤʦʜʝʣʴ ʣʠʥʝʝʢ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

   

ʘ ʙ 

ʈʠʩʫʥʦʢ 43 ï ʅʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʩ ʧʦʜʘʯʝʡ 

ʦʭʣʘʜʠʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ: 

ʘ ï ʩʭʝʤʘʪʠʯʥʳʡ ʯʝʨʪʝʞ; ʙ ï 3D ʩʙʦʨʢʘ. 
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ʐʠʨʠʥʘ ʧʘʟʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ 

ʤʝʪʘʣʣʘ ʩ ʣʠʥʝʡʢʦʡ ʥʝ ʙʦʣʝʝ 20% ʩ ʫʯʝʪʦʤ ʬʘʩʦʢ. ɻʣʫʙʠʥʘ ʧʘʟʘ ʣʠʤʠʪʠʨʦʚʘʥʘ 

ʩʥʠʞʝʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʣʠʥʝʝʢ. 

ʐʠʨʠʥʘ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʣʠʥʝʡʢʦʡ ʟʘʚʠʩʠʪ ʦʪ ʢʘʣʠʙʨʦʚʢʠ 

ʣʠʥʝʝʢ ʠ ʨʝʞʠʤʘ ʧʨʦʢʘʪʢʠ. ɼʣʷ ʨʘʩʯʝʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʘʟʘ 

ʧʨʝʜʣʦʞʝʥʳ ʬʦʨʤʫʣʳ (25,26): 

ὦ
πȟπυȣπȟπφϽὈ̈ ́Ͻ̄ὄ̌

Ὑ̐ Ͻ‚̐
ȟ (25) 

ʛʜʝ    b ï ʰʠʨʠʥʘ ʧʘʟʘ; 

Ὀ̈ ́̄ ï ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʤʤ; 

ὄ ̌ ï ʰʠʨʠʥʘ ʣʠʥʝʡʢʠ ʚ ʧʝʨʝʞʠʤʝ, ʤʤ; 

Ὑ ̐ ï ʨʘʜʠʫʩ ʣʠʥʝʡʢʠ ʚ ʧʝʨʝʞʠʤʝ, ʤʤ; 

‚̐ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʝʨʝʞʠʤʝ. 

Ὤ ὦ ‪ (26) 

ʛʜʝ    h ï ʛʣʫʙʠʥʘ ʧʘʟʘ; 

‪ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʠʟʥʦʩʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʥʠʞʥʝʡ ʣʠʥʝʡʢʝ ʩʢʘʧʣʠʚʘʝʪʩʷ ʦʪʩʣʘʠʚʘʶʱʘʷʩʷ ʦʪ 

ʟʘʛʦʪʦʚʢʠ ʦʢʘʣʠʥʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʭʦʞʜʝʥʠʶ ʦʭʣʘʜʠʪʝʣʷ ʧʦ ʧʘʟʫ. 

ɼʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʦʜʘʯʠ ʦʭʣʘʜʠʪʝʣʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʝʝʢ 

ʚ ʧʘʟʝ ʨʘʟʤʝʱʝʥʘ ʛʣʫʭʘʷ ʪʨʫʙʢʘ ʩ ʚʳʧʦʣʥʝʥʥʳʤʠ ʚ ʥʝʡ ʦʪʚʝʨʩʪʠʷʤʠ. ʊʨʫʙʢʘ 

ʧʦʚʪʦʨʷʝʪ ʧʨʦʬʠʣʴ ʧʘʟʘ ʠ ʥʝ ʚʳʩʪʫʧʘʝʪ ʟʘ ʛʘʙʘʨʠʪʳ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʝʝʢ, 

ʩ ʫʯʝʪʦʤ ʚʭʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

 

5.2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʷʶʱʠʭ 

ʣʠʥʝʝʢ. 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʦʧʨʦʙʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʙʳʣ ʚʳʙʨʘʥ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʤʧʣʝʢʪ ʩ ʦʙʳʯʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʘʟ ʠ ʥʘʢʣʦʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʤʝʪʦʜʦʤ ʬʨʝʟʝʨʦʚʘʥʠʷ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʝʢ ʧʨʦʚʦʜʠʣʦʩʴ 
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ʧʨʠ ʧʨʦʢʘʪʢʝ ʪʨʫʙ ʨʘʟʤʝʨʦʤ 194,5ʭ15,9 ʤʤ. 

ʅʘʩʪʨʦʡʢʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʙʳʣʘ ʩʣʝʜʫʶʱʘʷ: 

- ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ Dʟ=190 ʤʤ; 

- ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʝʨʝʞʠʤʝ Uʧ=10%; 

- ʦʙʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʥʦʩʢʦʤ ʦʧʨʘʚʢʠ U0=5%; 

- ʢʦʵʬʬʠʮʠʝʥʪ ʦʚʘʣʠʟʘʮʠʠ ʚ ʧʝʨʝʞʠʤʝ ɝ =1,1; 

- ʫʛʦʣ ʧʦʜʘʯʠ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ ɓ =12 ʛʨʘʜʫʩʦʚ. 

ɼʣʷ ʧʦʜʘʯʠ ʦʭʣʘʜʠʪʝʣʷ ʚ ʧʘʟ, ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠ ʩʤʦʥʪʠʨʦʚʘʥʳ ʪʨʫʙʢʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʰʠʚʥʦʛʦ ʩʪʘʥʘ, ʩ 

ʜʘʚʣʝʥʠʝʤ 2-3 ʘʪʤ. ʅʘ ʨʠʩʫʥʢʝ 44 ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʚʝʨʭʥʷʷ 

ʣʠʥʝʡʢʘ. 

 

 

ʈʠʩʫʥʦʢ 44 ï ɺʝʨʭʥʷʷ ʣʠʥʝʡʢʘ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʇʦʩʣʝ ʧʨʦʰʠʚʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʠʣʴʟ ʜʝʬʝʢʪʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʈʘʟʥʦʩʪʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʛʠʣʴʟ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʧʨʦʰʠʪʳʭ ʥʘ ʣʠʥʝʡʢʘʭ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

 ʆʩʪʘʥʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 
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ʧʨʦʠʟʚʝʣʠ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʧʷʪʠʜʝʩʷʪʠ ʪʨʫʙ. ʅʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʠʥʝʝʢ, ʩ ʧʦʜʘʯʝʡ 

ʦʭʣʘʜʠʪʝʣʷ ʯʝʨʝʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʪʨʫʙʢʝ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʜʦʣʴ ʧʘʟʘ, 

ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʅʘ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʢʘʢ ʥʠʞʥʝʡ, 

ʪʘʢ ʠ ʚʝʨʭʥʝʡ ʣʠʥʝʡʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʣʠʧʰʝʛʦ ʤʝʪʘʣʣʘ. ɺʩʝ ʦʪʚʝʨʩʪʠʷ ʚ 

ʪʨʫʙʢʘʭ ʙʳʣʠ ʦʪʢʨʳʪʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʜʘʯʝ ʚʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘʮʠʠ ʥʠʯʪʦ 

ʥʝ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʩʣʦʠʚʰʝʡʩʷ ʦʢʘʣʠʥʳ ʚ ʧʘʟʝ ʥʠʞʥʝʡ ʣʠʥʝʡʢʠ 

ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʀʟʥʦʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʳʣ ʨʘʚʥʦʤʝʨʥʳʤ ʠ ʥʝ ʧʨʝʚʳʰʘʣ 1 ʤʤ, 

(ʨʠʩʫʥʦʢ 45).  

 

  

ʘ ʙ 

ʈʠʩʫʥʦʢ 45 ï ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʥʘʧʨʘʚʣʷʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ 

ʧʷʪʠʜʝʩʷʪʠ ʪʨʫʙ: 

 ʘ ï ʥʠʞʥʷʷ ʣʠʥʝʡʢʘ, ʙ ï ʚʝʨʭʥʷʷ ʣʠʥʝʡʢʘ 

 

5.3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʥʝʝʢ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʝʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʚ QFORM 3D ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʥʘʩʪʨʦʡʢʠ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʢʘʣʠʙʨʦʚʢʦʡ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʝʢ, ʘ ʪʘʢʞʝ ʧʨʝʩʣʝʜʦʚʘʣʘʩʴ ʮʝʣʴ ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʝʢ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʥʷʝʤʳʤʠ ʣʠʥʝʡʢʘʤʠ. 

ɼʝʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʛʦʨʷʯʝʡ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ůs) ʟʘʜʘʥʦ ʪʘʙʣʠʯʥʦʡ ʬʫʥʢʮʠʝʡ, 

ʘʨʛʫʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʚ ʜʠʘʧʘʟʦʥʝ 800-1200 Áʉ), ʩʢʦʨʦʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ (0,01-500 ʩ-1) ʠ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ (0,01-1,0). 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 23. 

 

ʊʘʙʣʠʮʘ 23 ï ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɿʘʛʦʪʦʚʢʘ: 

- ʜʠʘʤʝʪʨ, ʤʤ 

- ʜʣʠʥʘ, ʤʤ 

- ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ 

- ʤʘʪʝʨʠʘʣ 

 

190 

1000 

1180 

ʉʪʘʣʴ 45 

ʀʥʩʪʨʫʤʝʥʪ: 

- ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʦʙ/ʤʠʥ 

- ʜʠʘʤʝʪʨ ʚ ʧʝʨʝʞʠʤʝ, ʤʤ 

- ʜʣʠʥʘ ʙʦʯʢʠ, ʤʤ 

- ʫʛʦʣ ʧʦʜʘʯʠ, ʛʨʘʜʫʩʳ 

- ʫʛʦʣ ʨʘʩʢʘʪʢʠ, ʛʨʘʜʫʩʳ 

 

60 

750 

600 

12 

-7 

ʄʘʪʝʨʠʘʣ 

- ʚʘʣʢʦʚ 

- ʦʧʨʘʚʦʢ 

- ʣʠʥʝʝʢ 

 

ʉʪʘʣʴ 40ʍ 

ʉʪʘʣʴ 4ʍ5ʄʌʉ 

ʉʧʣʘʚ ʍʅ55ʄɹʖ (ʕʇ 666) 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 

- ʚʘʣʢʦʚ 

- ʦʧʨʘʚʢʠ 

- ʣʠʥʝʝʢ 

 

50 

100 

100 

ʌʘʢʪʦʨ ʪʨʝʥʠʷ 

- ʚʘʣʢʠ 

- ʦʧʨʘʚʢʘ 

- ʣʠʥʝʡʢʠ 

 

1,0 

0,5 

0,8 

ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ: 

- ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ 

 

20 
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ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʟʘʪʝʢʘʥʠʷ ʤʝʪʘʣʣʘ ʚ 

ʧʘʟʳ ʣʠʥʝʝʢ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʪʨʫʙʢʠ ʦʭʣʘʞʜʝʥʠʷ (ʨʠʩʫʥʦʢ 46). 

 

 

ʈʠʩʫʥʦʢ 46 ï ʉʝʯʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʨʦʰʠʚʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʠʥʝʝʢ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 46, ʘʢʪʠʚʥʦʛʦ ʟʘʪʝʢʘʥʠʝ ʤʝʪʘʣʣʘ ʚ ʧʘʟʳ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʜʦʣʴ ʚʩʝʡ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʠʣʴʟʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʥʝʝʢ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʠ: ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 198é200 ʤʤ, 

ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 15,9é16,2 ʤʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʠʥʝʤʘʪʠʢʠ ʧʨʦʮʝʩʩʘ ʥʘ ʧʝʨʝʜʥʝʤ ʠ ʟʘʜʥʝʤ ʪʦʨʮʝ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʪʨʘʩʩʠʨʫʝʤʳʝ ʪʦʯʢʠ. ɼʣʷ ʵʪʠʭ ʪʦʯʝʢ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʦʩʝʚʦʡ 

ʩʢʦʨʦʩʪʠ ʟʘʛʦʪʦʚʢʠ-ʛʠʣʴʟʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʰʠʚʢʠ (ʨʠʩʫʥʦʢ 47). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘ 

ʛʨʘʬʠʢʘʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʚʳʰʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʧʨʦʰʠʚʢʠ. ʇʨʠ ʧʨʦʰʠʚʢʝ ʩ ʧʘʟʘʤʠ ʦʭʣʘʞʜʝʥʠʷ, 

ʢʦʣʝʙʘʥʠʷ ʦʩʝʚʦʡ ʩʢʦʨʦʩʪʠ ʤʝʥʴʰʝ, ʥʘ 2,5 % ʚʳʨʦʩʣʘ ʦʩʝʚʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʰʠʚʢʠ 

(ʦʙʱʝʝ ʚʨʝʤʷ ʜʝʬʦʨʤʘʮʠʠ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 9,75 ʜʦ 9,51 ʩ). 
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ʈʠʩʫʥʦʢ 47 ï ʆʩʝʚʘʷ ʩʢʦʨʦʩʪʴ ʪʦʯʢʠ ʥʘ ʧʝʨʝʜʥʝʤ ʠ ʟʘʜʥʝʤ ʪʦʨʮʘʭ ʟʘʛʦʪʦʚʢʠ-

ʛʠʣʴʟʳ ʧʨʠ ʧʨʦʰʠʚʢʝ ʥʘ ʣʠʥʝʡʢʘʭ: 

ʘ ï ʙʝʟ ʧʘʟʦʚ, ʙ ï ʩ ʧʘʟʘʤʠ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ  

 

ɼʣʷ ʣʠʥʝʝʢ ʩ ʧʨʦʜʦʣʴʥʳʤ ʧʘʟʦʤ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʘ ʫʯʘʩʪʢʘ, 

ʙʦʣʴʰʠʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ ʩʦ ʩʪʦʨʦʥʳ ʥʘʯʘʣʘ ʢʦʥʪʘʢʪʘ ʩ ʟʘʛʦʪʦʚʢʦʡ ʧʨʠ ʝʝ 

ʚʨʘʱʝʥʠʠ (ʨʠʩʫʥʦʢ 48). ʇʦʣʫʯʝʥʥʳʝ ʢʘʨʪʠʥʳ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʨʦʙʦʚʘʥʠʡ. 

ʇʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʘ ʩ ʣʠʥʝʡʢʘʤʠ ʟʘ ʩʯʝʪ ʧʘʟʘ ʫʤʝʥʴʰʠʣʘʩʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 20 %. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʝʝ ʥʦʨʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʤʝʪʘʣʣʘ ʥʘ ʣʠʥʝʡʢʫ 

ʙʝʟ ʧʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 250 ʢʅ, ʘ ʥʘ ʣʠʥʝʡʢʫ ʩ ʧʘʟʘʤʠ 200 ʢʅ. ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʠʭ ʫʩʠʣʠʡ ʠ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʠʟʤʝʨʠʤʳʭ 

ʩʨʝʜʥʠʭ ʫʜʝʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʤʝʪʘʣʣʘ ʥʘ ʣʠʥʝʡʢʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  
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ʈʠʩʫʥʦʢ 48 ï ʇʦʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʩ 

ʠʥʩʪʨʫʤʝʥʪʦʤ (ʘ) ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʙ) ʜʣʷ ʣʠʥʝʝʢ ʩ ʧʘʟʦʤ ʠ ʙʝʟ ʧʘʟʘ 

 

ʅʘ ʣʠʥʝʡʢʘʭ ʙʝʟ ʧʘʟʘ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

150-300 ʄʇʘ. ʅʘ ʣʠʥʝʡʢʘʭ ʩ ʧʨʦʜʦʣʴʥʳʤ ʧʘʟʦʤ ʦʩʥʦʚʥʘʷ ʟʦʥʘ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ 

ʩʝʯʝʥʠʠ ʧʝʨʝʞʠʤʘ ʠ ʥʘ ʚʳʭʦʜʥʦʤ ʫʯʘʩʪʢʝ ʚʜʦʣʴ ʧʘʟʘ ʩʦ ʩʪʦʨʦʥʳ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ 

ʧʦʣʦʛʠʡ ʫʯʘʩʪʦʢ. ʉʨʝʜʥʠʝ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʷʪʥʝ 

ʢʦʥʪʘʢʪʘ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 60 ʜʦ 180 ʄʇʘ, ʦʜʥʘʢʦ ʝʩʪʴ ʜʚʝ ʪʦʯʢʠ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʜʦ 400 ʄʇʘ (ʨʠʩʫʥʦʢ 48 ʘ). 

ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ (ʨʠʩʫʥʦʢ 48 ʙ) ʥʘ ʢʦʥʪʘʢʪʝ ʣʠʥʝʝʢ ʩ ʟʘʛʦʪʦʚʢʦʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳ (20-80 ʄʇʘ), ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʣʠʥʝʝʢ. ʇʨʠ 

ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʟʦʥʝ ʥʘʯʘʣʘ ʢʦʥʪʘʢʪʘ ʩ ʣʠʥʝʡʢʘʤʠ ʧʦ ʭʦʜʫ 

ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʠʟʥʦʩ ʣʠʥʝʝʢ ʦʢʘʟʳʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʟʘʛʦʪʦʚʢʠ. 

ʉ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʡ ʧʦʜʧʨʦʛʨʘʤʤʳ QFORM ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʠʟʥʦʩʘ 

ʣʠʥʝʝʢ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ɸʨʯʘʨʜʘ ʧʦ ʬʦʨʤʫʣʘʤ (27, 28): 
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ὡ
ὑ Ͻὴ Ͻὠ

„
ὨὸȠ (27) 

ὡ
ὑϽ†Ͻὠ

„
Ὠὸȟ (28) 

ʛʜʝ  Wp ʠ WŰ ï ʠʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ (pressure) ʠ ʦʪ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (traction), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

Kp ʠ KŰ ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; 

a ʠ b ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; 

VŰ ï ʢʘʩʘʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʫʟʣʘ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʤ/ʩ; 

p ï ʥʦʨʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʄʇʘ; 

Ű ï ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʄʇʘ; 

„ ï ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʄʇʘ; 

t ï ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ ʟʘʛʦʪʦʚʢʠ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʩʝʢ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʦʣʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʜʘʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, ʥʦ 

ʧʦʟʚʦʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʟʦʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʛʦʪʦʚʢʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʨʘʚʥʝʥʠʝʤ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʪʝʧʣʦʦʙʤʝʥʘ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʧʦ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʟʘʛʦʪʦʚʢʦʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʣʦʡ ʫʩʣʦʚʥʦʡ ʩʤʘʟʢʠ (ʧʘʨʘʤʝʪʨʳ ʪʨʝʥʠʷ). 

ʊʝʧʣʦʚʦʡ ʧʦʪʦʢ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʢʘ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʢʦʥʪʘʢʪʥʳʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. ɺʝʣʠʯʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʩʤʘʟʢʫ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

ή ὦ‌Ὕ Ὕ ȟ (29) 

ʛʜʝ    qn ï ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ (ɺʪ/ʤ2); 

b ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʫʟʳ (0,05), ʧʦʢʘʟʳʚʘʶʱʠʡ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʥʝʦʙʭʦʜʠʤʦ 

ʫʤʝʥʴʰʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʣʦʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ 

ʟʘʛʦʪʦʚʢʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ (ʙʝʟ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ). 
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Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ (ɺʪ/(ʤ2Ŀʂ)), ʢʦʤʧʣʝʢʩʥʦ ʫʯʠʪʳʚʘʶʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʦʪʜʘʯʠ ʤʝʞʜʫ ʟʘʛʦʪʦʚʢʦʡ ʠ ʩʤʘʟʢʦʡ ʠ ʤʝʞʜʫ ʩʤʘʟʢʦʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʤ; 

T1 ʠ T2 ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʂ; 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʟʦʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʦʩʘ ʣʠʥʝʝʢ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʧʦʩʪʘʚʠʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ (ʨʠʩʫʥʦʢ 49). ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʟʦʥʘ ʠʟʥʦʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪ ʩʝʯʝʥʠʷ ʧʝʨʝʞʠʤʘ ʠ ʜʦʭʦʜʠʪ ʜʦ ʩʝʯʝʥʠʷ 

ʚʳʭʦʜʘ ʠʟ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ʆʙʱʘʷ ʜʣʠʥʘ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 300é305 ʤʤ 

ʜʣʷ ʣʠʥʝʝʢ ʩ ʧʘʟʘʤʠ ʠ 325 ʤʤ ʜʣʷ ʣʠʥʝʝʢ ʙʝʟ ʧʘʟʦʚ. 

 

  

ʘ ʙ 

ʈʠʩʫʥʦʢ 49 ï ʀʟʥʦʩ ʣʠʥʝʝʢ ʩ ʧʘʟʦʤ ʠ ʙʝʟ ʧʘʟʘ: 

ʘ ï ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ; ʙ ï ʦʪ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʥʦʩʘ ʣʠʥʝʝʢ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ 

(Wp=1,2é2,2) ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (WŰ=0,30é0,55) ʚ ʟʦʥʝ ʨʘʩʢʘʪʢʠ ʛʠʣʴʟʳ 

ʟʘ ʩʝʯʝʥʠʝʤ ʧʝʨʝʞʠʤʘ, ʪ.ʢ. ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ 

ʠʩʪʝʯʝʥʠʝ ʤʝʪʘʣʣʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ ʨʝʰʘʣʘʩʴ ʪʝʧʣʦʚʘʷ ʟʘʜʘʯʘ 

ʜʣʷ ʣʠʥʝʝʢ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚ ʧʨʦʮʝʩʩʝ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦ ʝʛʦ ʦʢʦʥʯʘʥʠʶ ʙʳʣʘ ʠʜʝʥʪʠʯʥʦʡ. ʆʞʠʜʘʝʤʦ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʟʘ ʩʯʝʪ ʧʦʜʘʯʠ ʦʭʣʘʜʠʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʫ  ʁʧʦʚʝʨʭʥʦʩʪ ɹʝʝ 
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ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʟʠʪʩʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʙʦʣʴʰʘʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ɺʳʚʦʜʳ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ ʮʝʣʴ ʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʨʝʞʠʤʳ ʜʝʬʦʨʤʘʮʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʠ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʝ ʥʘ ʊʇɸ 70-270, ʩʥʠʞʘʶʱʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʪʨʫʙ ʚ ʩʨʝʜʥʝʤ ʥʘ 3%. 

2. ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʨʦʰʠʚʢʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʨʦʰʠʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʜʘʥʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʳʪʷʞʢʠ. 

3. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʧʨʦʰʠʚʢʝ ʟʘʛʦʪʦʚʦʢ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʪʷʞʢʠ 2,7 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʩʦʩʪʘʚʠʣʘ 16,8%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʩ 

ʨʘʮʠʦʥʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʳʪʷʞʢʠ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ 

ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʛʠʣʴʟ ʩʦʩʪʘʚʠʣʘ 9,8%, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʞʝʥʠʝ ʨʘʟʥʦʩʪʝʥʥʦʩʪʠ 

ʩʦʩʪʘʚʠʣʦ 7,0%. 

4. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʩ ʦʜʥʦʛʦ ʥʘʛʨʝʚʘ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʠʣʴʟ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʬʦʨʤʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʛʠʣʴʟ ʚ ʫʩʣʦʚʠʷʭ ʊʇɸ 70-

270. ʇʨʝʜʣʦʞʝʥʦ ʚʝʩʪʠ ʧʨʦʮʝʩʩ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ ʚʘʣʢʦʚ, ʫʤʝʥʴʰʠʚ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

5. ɺʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʥʝʨʛʦʩʠʣʦʚʳʭ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʜʚʦʡʥʦʡ ʧʨʦʰʠʚʢʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʦʰʠʚʢʦʡ ʚ ʦʜʠʥ ʧʨʦʭʦʜ, ʤʦʤʝʥʪ ʧʨʦʢʘʪʢʠ ʩʥʠʞʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 15%. 

6. ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʞʠʤʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʚʦʡʥʦʡ 

ʧʨʦʰʠʚʢʠ ʅʃɿ ʚ ʦʜʥʦʡ ʢʣʝʪʠ ʚʠʥʪʦʚʦʡ ʧʨʦʢʘʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʩʫʤʤʘʨʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʚʳʪʷʞʢʠ ɛễ å 4 ʧʨʦʨʘʙʦʪʘʪʴ ʣʠʪʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʩʝʡ 
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ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʪʨʫʙ ʠʟ ʤʘʨʦʢ ʩʪʘʣʠ ʪʠʧʘ 40ɻ ʥʘ ʫʨʦʚʥʝ ůʚ å 750 ʄʇʘ, ůʪ å 450 ʄʇʘ, ŭ5 å 22%, 

ʩʨʝʜʥʷʷ ʧʦʛʣʦʱʝʥʥʘʷ ʵʥʝʨʛʠʷ ʫʜʘʨʘ KV ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠʩʧʳʪʘʥʠʷ 21Áʉ å 24 ɼʞ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʢʘʪʢʠ ʅʃɿ ʧʨʦʰʣʘ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʫʙ ʜʚʫʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʠ ʧʨʦʭʦʜʠʪ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʊʇɸ 70-270. 

7. ʈʘʟʨʘʙʦʪʘʥʘ, ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʣʠʥʝʝʢ ʩ ʧʦʜʘʯʝʡ ʦʭʣʘʜʠʪʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʢʘʪʢʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ ʠʭ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʩʢʣʦʥʥʦʩʪʴ ʢ ʥʘʣʠʧʘʥʠʶ ʧʨʦʢʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 
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