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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘʤ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ ʩʝʪʴʶ (ʀʕʉ ɸɸʉ), 

ʩʧʦʩʦʙʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʩʝʪʝʡ ɽʜʠʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʈʦʩʩʠʠ ʚʳʩʪʫʧʘʝʪ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʝʪʴ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʣʦʚʦʡ 

ʵʣʝʢʪʨʦʥʠʢʠ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ FACTS-

ʪʝʭʥʦʣʦʛʠʠ (ʫʧʨʘʚʣʷʝʤʳʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ), 

ʩʧʝʮʠʬʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʙʰʠʨʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ 

ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (ʋʇʂ). ɺʥʝʜʨʝʥʠʝ ʋʇʂ ʥʘ 

ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ (ʃʕʇ) ʜʘʸʪ ʮʝʣʳʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʃʕʇ ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʟʘ ʩʯʸʪ ʧʦʜʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʃʕʇ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʋʇʂ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʚʦʧʨʦʩʦʚ 

ʘʜʘʧʪʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʝʨʝʤʝʥʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ 

ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʃʕʇ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʃʕʇ ʙʦʣʝʝ 50 %, ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʷʚʣʝʥʠʝʤ ʷʚʣʝʥʠʡ ʠʥʚʝʨʩʠʡ ʪʦʢʦʚ, 

ʥʘʧʨʷʞʝʥʠʡ, ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ (ʂɿ). 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʠʩʪʝʤʘʤʠ ʟʘʱʠʪʳ 

ʃʕʇ ʚʥʝʩʣʠ ʩʦʚʝʪʩʢʠʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʫʯʸʥʳʝ: ʗ.ʉ. ɻʝʣʴʬʘʥʜ, ʖ.ʅ. ɸʣʠʤʦʚ, ʃ.ʉ. 

ɿʠʩʤʘʥ, ɺ.ʉ. ʉʢʠʪʘʣʴʮʝʚ, ɸ.ʀ. ʃʝʚʠʫʰ, ʃ.ɸ. ʅʘʜʝʣʴ, ɺ.ɸ. ʈʫʙʠʥʯʠʢ, ʅ.ɸ. ɼʦʥʠ, 

ɸ.ʄ. ʅʘʫʤʦʚ, ɺ.ʉ. ʌʫʨʘʰʦʚ, ɸ.ɸ. ʐʫʨʫʧʦʚ, ɸ.ʅ. ʇʦʜʰʠʚʘʣʠʥ, ɺ.ɸ. ɽʬʨʝʤʦʚ, 

ɼ.ɹ. ɸʥʪʦʥʦʚ, ɺ.ʌ. ʃʘʯʫʛʠʥ, ɺ.ɼ. ʃʝʙʝʜʝʚ, ɽ.ʅ. ʂʦʣʦʙʨʦʜʦʚ ʠ ʜʨʫʛʠʝ.  
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʜʘʧʪʘʮʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʟʘʱʠʪʳ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ 

ʃʕʇ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʟʘʱʠʪʳ. ʉʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ ʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʆʜʥʦ 

ʠʟ ʥʠʭ, ʘʚʪʦʨʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ Altuve H.J., Mooney J.B. ʠ Alexander G.E., 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʤʝʨʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢ ʜʚʫʭʤʝʨʥʦʡ ʧʫʪʸʤ ʜʝʣʝʥʠʷ 

ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʦʜʠʥ ʦʯʝʥʴ 

ʚʘʞʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʝʩʣʠ ʚʥʫʪʨʝʥʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʦʜʩʠʥʭʨʦʥʥʳʤ ʨʝʟʦʥʘʥʩʦʤ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʂɿ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,179 

ʩʝʢʫʥʜ. ɼʨʫʛʦʝ ʨʝʰʝʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʝ Patrick T. Manditereza, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʶʱʠʡ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʩ ʧʝʨʝʭʦʜʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʦ 330 ʆʤ. ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʨʝʥʠʠ 

ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʝʡ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʋʇʂ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʜʠʘʧʘʟʦʥʘ ʝʛʦ ʨʘʙʦʪʳ (ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ ʜʦ 90% ʚʢʣʶʯʠʪʝʣʴʥʦ), ʧʨʘʚʠʣʴʥʘʷ 

ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʸʤʢʦʩʪʠ ʋʇʂ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʨʤʠʥʘʣʦʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ.     

ʉ ʫʯʸʪʦʤ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʦʩʪʘʸʪʩʷ ʥʝʨʝʰʸʥʥʦʡ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ: 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʣʠʥʠʡ (ɼɿʃ) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʂɿ ʥʘ ʃʕʇ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʯʨʝʚʘʪʦ ʦʪʢʘʟʦʤ ʚ ʜʝʡʩʪʚʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʱʠʪ. ɺ 

ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʂɿ ʥʘ 

ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʫʶ ʠ ʘʢʪʫʘʣʴʥʫʶ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï  ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʇʨʘʚʠʣʘʤʠ ʫʩʪʨʦʡʩʪʚʘ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʢ ʪʘʢʠʤ ʟʘʱʠʪʘʤ ʧʨʠ ʠʭ ʫʩʪʘʥʦʚʢʝ ʥʘ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ɸʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʟʘʱʠʪ ʥʘ ʃʕʇ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʃʕʇ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʦʪ 0 ʜʦ 100 %, ʧʦʟʚʦʣʷʶʱʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʋʇʂ ʥʘ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʂɿ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼɿʃ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ. 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼɿʃ 

ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʭʝʤʳ ɼɿʃ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʠ ʂɿ ʥʘ ʃʕʇ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ (ʤʝʪʦʜʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʧʨʠ ʂɿ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) ʠ ʵʤʧʠʨʠʢʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ (ʧʨʠ ʥʘʧʠʩʘʥʠʠ 

ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʘʥʘʣʦʛʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʦʚʝʜʝʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʩʨʘʚʥʠʚʘʣʦʩʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ). 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʜʝʢʚʘʪʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ ʥʘ 

ʃʕʇ ʩ ʋʇʂ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ 
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ʨʝʛʠʩʪʨʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ, ʟʘʧʠʩʘʥʥʳʤʠ ʥʘ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʵʥʝʨʛʦʦʙʲʝʢʪʘʭ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʦʪʭʦʜʷʱʠʭ ʃʕʇ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʜʣʠʥʳ ʫʯʘʩʪʢʘ ʤʸʨʪʚʦʡ ʟʦʥʳ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ 

ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʃʕʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʂɿ ʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ. 

2. ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ 

ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʯʢʝ ʂɿ ʥʘ ʩʥʠʞʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ɼɿʃ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʂɿ ʥʘ ʃʕʇ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ, ʯʪʦ ʋʇʂ ʚʣʠʷʶʪ ʥʘ ʩʥʠʞʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼɿʃ ʪʦʣʴʢʦ ʚ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʂɿ. 

3. ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɼɿʃ 

ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ 

ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ. ʂʦʥʪʨʦʣʴ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʂɿ ʥʘ ʃʕʇ 

ʜʘʞʝ ʚ ʨʝʞʠʤʘʭ ʠʥʚʝʨʩʠʠ ʧʦʣʥʦʛʦ ʪʦʢʘ ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ, ʨʝʘʣʠʟʫʝʤʘʷ ʥʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʧʨʠʥʮʠʧʝ ʩ ʢʦʥʪʨʦʣʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ɼɿʃ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (Ó2) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ ʚʠʜʘʤʠ 

ɼɿʃ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 

ʧʨʦʚʝʜʸʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ, ʩʦʟʜʘʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʧʨʠʥʷʪʠʷ 
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ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʯʘʩʪʠ ʟʘʱʠʪʳ ʣʠʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʫʩʪʨʦʡʩʪʚ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ 

ɼɿʃ ʩ ʢʦʥʪʨʦʣʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ:  

1. ʇʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʫʶ ʟʘʱʠʪʫ ʣʠʥʠʠ, ʧʨʘʚʠʣʴʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʫʶ ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʂɿ ʥʘ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ɼɿʃ ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ ʂɿ ʥʝ ʧʨʝʚʳʰʘʝʪ 25 ʤʩ.  

2. ʇʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ 

ʇʨʘʚʠʣʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʢ ʪʘʢʠʤ ʟʘʱʠʪʘʤ ʧʨʠ ʠʭ ʫʩʪʘʥʦʚʢʝ ʥʘ 

ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 

3. ʀʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʝ ʤʸʨʪʚʦʡ ʟʦʥʳ ɼɿʃ ʥʘ ʃʕʇ ʩʦ ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʣʝʝ 50 %. ʊʝʤ ʩʘʤʳʤ ʩʥʠʤʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʃʕʇ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ 

ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ ʚʚʠʜʫ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ɸʆ çʉʝʪʝʚʘʷ ʢʦʤʧʘʥʠʷè ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʈɿɸ ʥʘ ʣʠʥʠʷʭ, ʦʩʥʘʱʸʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. ʊʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʚʥʝʜʨʝʥʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʘʬʝʜʨʳ çʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡè ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤè 

ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 13.03.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʣʠʥʠʡ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʉʧʦʩʦʙ ʦʮʝʥʢʠ ʜʣʠʥʳ ʫʯʘʩʪʢʘ ʤʸʨʪʚʦʡ ʟʦʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ ʫʛʣʘ 

ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʃʕʇ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʂɿ ʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 
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2. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʯʢʝ ʂɿ ʥʘ ʩʥʠʞʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ɼɿʃ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ ʂɿ ʥʘ ʃʕʇ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ, ʯʪʦ ʋʇʂ ʚʣʠʷʶʪ ʥʘ ʩʥʠʞʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼɿʃ ʪʦʣʴʢʦ ʚ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʂɿ. 

3. ʅʦʚʳʡ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɼɿʃ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ 

ʃʕʇ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʦʚ ʧʦ 

ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʥʘʨʫʞʠʚʘʪʴ ʂɿ ʥʘ ʃʕʇ ʚ ʨʝʞʠʤʘʭ 

ʠʥʚʝʨʩʠʠ ʧʦʣʥʦʛʦ ʪʦʢʘ ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ. 

4. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ɼɿʃ ʩ ʢʦʥʪʨʦʣʝʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʠ ʂɿ ʥʘ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʊʝʤʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 2.4.2 

çʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʠʩʪʝʤʳè: 

- ʧ. 1. çʈʘʟʚʠʪʠʝ ʦʙʱʝʡ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ, 

ʘʥʘʣʠʟ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ, ʬʠʟʠʯʝʩʢʦʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ, ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè;  

- ʧ. 3. çʈʘʟʨʘʙʦʪʢʘ, ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʩʠʥʪʝʟ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʠʩʪʝʤ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ 

ʘʣʛʦʨʠʪʤʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ: ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʚ ʊʕʂ ʠ 

ɾʂʍ (ʂʘʟʘʥʴ, 2018 ʛ.); ʊʠʥʯʫʨʠʥʩʢʠʝ ʯʪʝʥʠʷ (ʂʘʟʘʥʴ, 2019 ʛ.); 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʠ ʵʥʝʨʛʦʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
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(ʊʦʣʴʷʪʪʠ, 2019 ʛ.); ɸʩʧʠʨʘʥʪʩʢʦ-ʤʘʛʠʩʪʝʨʩʢʠʡ ʥʘʫʯʥʳʡ ʩʝʤʠʥʘʨ, ʧʦʩʚʷʱʸʥʥʳʡ 

ʜʥʶ ʵʥʝʨʛʝʪʠʢʘ (ʂʘʟʘʥʴ, 2020 ʛ.); ʋʩʪʦʡʯʠʚʘʷ ʵʥʝʨʛʝʪʠʢʘ ʠ 

ʵʥʝʨʛʦʤʘʰʠʥʦʩʪʨʦʝʥʠʝ (ʂʘʟʘʥʴ, 2021 ʛ.); ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ (ʂʘʟʘʥʴ, 2021 ʛ.); ʉʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʵʥʝʨʛʝʪʠʢʝ (ʀʨʢʫʪʩʢ, 2021 ʛ.); ʌʸʜʦʨʦʚʩʢʠʝ ʯʪʝʥʠʷ (ʄʦʩʢʚʘ, 2021 ʛ.); ʕʥʝʨʛʝʪʠʢʘ 

ʠ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ (ʂʘʟʘʥʴ, 2022 ʛ.); ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ 

ʩʠʩʪʝʤʳ (ʏʝʣʷʙʠʥʩʢ, 2022 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ 13 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 4 ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ 

ʧʝʨʝʯʝʥʴ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʠʟʜʘʥʠʡ ɺɸʂ ʈʌ, 1 ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʮʠʪʠʨʦʚʘʥʠʷ (Scopus), 4 ʩʪʘʪʴʠ ʚ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ, 

ʠʥʜʝʢʩʠʨʫʝʤʦʤ ʚ ʈʀʅʎ, 4 ʪʝʟʠʩʘ ʢʦʥʬʝʨʝʥʮʠʡ. ʀʤʝʝʪʩʷ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 125 ʩʪʨʘʥʠʮʘʭ 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ 11 ʪʘʙʣʠʮ ʠ 61 ʨʠʩʫʥʦʢ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʜʝʨʞʠʪ 90 ʠʩʪʦʯʥʠʢʦʚ. 
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ɻʣʘʚʘ 1 ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ 

 

1.1 ʆʙʟʦʨ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ 

ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ ʩʝʪʴʶ 

 

ɺ ʢʦʥʮʝ 20-ʛʦ ʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʣʠʯʠʝʤ 

ʨʷʜʘ ʥʝ ʨʝʰʸʥʥʳʭ ʟʘʜʘʯ ʟʘʨʦʜʠʣʦʩʴ ʪʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʘʢ FACTS (Flexible AC 

Transmission System - ʛʠʙʢʠʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ). ɺ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʙʳʣ ʚʚʝʜʸʥ ʪʝʨʤʠʥ çʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʳʝ 

ʩʝʪʠè [1]. 

ʕʣʝʤʝʥʪʳ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ 

[2]: 

1) ʋʩʪʨʦʡʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʢʦʤʧʝʥʩʘʮʠʠ) ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʩʝʪʷʤ ʧʘʨʘʣʣʝʣʴʥʦ, ï ʧʦʧʝʨʝʯʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ. 

2) ʋʩʪʨʦʡʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʪʠ), 

ʧʦʜʢʣʶʯʘʝʤʳʝ ʚ ʩʝʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ï ʧʨʦʜʦʣʴʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ.  

3) ʋʩʪʨʦʡʩʪʚʘ, ʩʦʯʝʪʘʶʱʠʝ ʬʫʥʢʮʠʠ ʧʝʨʚʳʭ ʜʚʫʭ ʛʨʫʧʧ, ï ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ. 

4) ʋʩʪʨʦʡʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʦʚ ʂɿ. 

5) ʅʘʢʦʧʠʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

6) ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʨʦʜʘ ʪʦʢʘ. 

ʇʝʨʚʳʝ ʪʨʠ ʛʨʫʧʧʳ ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʭʥʦʣʦʛʠʠ 

FACTS. ʆʪʜʝʣʴʥʳʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢ ʞʝ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʨʫʧʧʘʭ 

ʫʩʪʨʦʡʩʪʚ 4, 5 ʠ 6 [3]. ɺ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʛʫʣʷʪʦʨʦʚ FACTS ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʠʣʦʚʳʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʨʝʘʢʮʠʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʫʶ ʙʘʟʫ [3]. 



14 

 

ʇʨʝʜʪʝʯʝʡ ʧʦʷʚʣʝʥʠʷ FACTS ʩʪʘʣʠ ʩʪʘʪʠʯʝʩʢʠʝ ʢʦʤʧʝʥʩʘʪʦʨʳ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ (ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʥʫʝʤʳʝ ʢʘʢ SVC - Static Var 

Compensator) ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ [4]. ʆʜʥʘʢʦ, ʥʝʬʪʷʥʳʝ ʵʤʙʘʨʛʦ 1975 ʠ 1979 ʛʦʜʦʚ 

ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʉʐɸ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ 

ʧʝʨʝʩʪʘʣʠ ʙʳʪʴ ʨʝʥʪʘʙʝʣʴʥʳʤʠ. ʊʘʢ ʢʘʢ ʥʝʬʪʷʥʦʝ ʵʤʙʘʨʛʦ ʥʝ ʟʘʪʨʦʥʫʣʦ 

ʪʚʸʨʜʦʪʦʧʣʠʚʥʫʶ ʩʬʝʨʫ, ʫʛʦʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʨʝʜʥʝʤ 

ʟʘʧʘʜʝ ʉʐɸ, ʧʨʦʜʦʣʞʘʣʠ ʚʳʜʘʚʘʪʴ ʜʝʰʸʚʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʆʪʩʶʜʘ ʟʘʨʦʜʠʣʘʩʴ 

ʠʜʝʷ ʧʝʨʝʜʘʚʘʪʴ ʜʝʰʸʚʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ ʦʜʥʠʭ ʨʝʛʠʦʥʦʚ ʚ ʜʨʫʛʠʝ, ʠʩʧʦʣʴʟʫʶ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʵʣʝʢʪʨʦʩʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʦʚʳʩʠʚ ʝʸ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʘʤʙʠʮʠʦʟʥʦʛʦ ʧʣʘʥʘ EPRI (Electric Power Research Institute), ʢʦʥʮʝʧʮʠʷ 

ʢʦʪʦʨʦʛʦ ʩʚʦʜʠʣʘʩʴ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘʤʠ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 

ʩʠʩʪʝʤʘʭ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʧʨʦʝʢʪʘ, ʪʫʜʘ ʪʘʢʞʝ ʚʦʰʣʠ ʠ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʛʨʫʧʧʳ SVC. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʝʨʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ FACTS ʩʪʘʣʠ 

ʩʪʘʪʠʯʝʩʢʠʝ ʢʦʤʧʝʥʩʘʪʦʨʳ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ (ʩʤ. ʈʠʩʫʥʦʢ 1.1). ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʨʝʘʢʪʦʨ ʠʣʠ ʙʘʪʘʨʝʶ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʢʣʶʯʸʥʥʳʤ ʨʝʘʢʪʦʨʦʤ, ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʪʠʨʠʩʪʦʨʦʚ [5 ï 11]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʨʫʙʝʞʦʤ. 
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ʘ)                                     ʙ) 

ʈʠʩʫʥʦʢ 1.1 ï ʉʪʘʪʠʯʝʩʢʠʝ ʢʦʤʧʝʥʩʘʪʦʨʳ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ: ʘ ï ʨʝʘʢʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ (ʠʣʠ ʫʧʨʘʚʣʝʥʠʝʤ); ʙ ï ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ. 

ʆʜʥʦʣʠʥʝʡʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

 

ʇʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʚʤʝʩʪʦ ʪʠʨʠʩʪʦʨʦʚ ʩʪʘʣʠ 

ʧʨʠʤʝʥʷʪʴʩʷ ʙʠʧʦʣʷʨʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʬʘʟʦʩʜʚʠʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (ʩʤ. ʈʠʩʫʥʦʢ 1.2). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʨʫʙʝʞʦʤ [12]. 

 

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʪʘʪʠʯʝʩʢʠʡ ʩʠʥʭʨʦʥʥʳʡ ʢʦʤʧʝʥʩʘʪʦʨ. ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʦʜʥʦʣʠʥʝʡʥʘʷ 

 

ɺ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ 20-ʛʦ ʚʝʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʠʜʝ ʧʦʷʚʠʣʘʩʴ ʝʱʸ ʦʜʥʘ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʦʧʝʨʝʯʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ï ʤʘʛʥʠʪʦʫʧʨʘʚʣʷʝʤʳʡ 

ʰʫʥʪʠʨʫʶʱʠʡ ʨʝʘʢʪʦʨ (ʈʠʩʫʥʦʢ 1.3). ʆʥ ʧʦʟʚʦʣʷʣ ʧʣʘʚʥʦ ʠʟʤʝʥʷʪʴ 
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ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʠʣʦʚʦʡ ʮʝʧʠ ʟʘ ʩʯʸʪ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ 

ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ [13, 14]. ɹʫʜʫʯʠ ʨʦʩʩʠʡʩʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ, ʤʘʛʥʠʪʦʫʧʨʘʚʣʷʝʤʳʝ 

ʰʫʥʪʠʨʫʶʱʠʝ ʨʝʘʢʪʦʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ (ʂʘʟʘʭʩʪʘʥʝ, ɹʝʣʦʨʫʩʩʠʠ, ʃʠʪʚʝ, ɸʥʛʦʣʝ) [3]. 

 

 

ʈʠʩʫʥʦʢ 1.3 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʜʥʦʡ ʬʘʟʳ ʰʫʥʪʠʨʫʶʱʝʛʦ ʨʝʘʢʪʦʨʘ ʩ 

ʤʘʛʥʠʪʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

 

ɽʱʸ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʃʕʇ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ [15]. ʆʜʥʠʤ ʠʟ ʤʠʥʫʩʦʚ ʪʘʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʧʦʜʩʠʥʭʨʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʨʘʚʣʷʝʤʳʭ ʋʇʂ. ʇʨʦʩʪʝʡʰʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʫʧʨʘʚʣʷʝʤʳʭ 

ʋʇʂ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʈʠʩʫʥʢʝ 1.4. ʈʘʙʦʪʘ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʠʩʢʨʝʪʥʦʤ 

ʰʫʥʪʠʨʦʚʘʥʠʠ ʠ ʜʝʰʫʥʪʠʨʦʚʘʥʠʠ ʢʦʥʜʝʥʩʘʪʦʨʘ C ʩ ʧʦʤʦʱʴʶ ʪʠʨʠʩʪʦʨʦʚ [16]. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ 

(ʦʜʥʦʩʝʢʮʠʦʥʥʳʡ) 
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ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʤʝʩʪʦ ʦʜʥʦʩʝʢʮʠʦʥʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ 

ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʧʨʠʤʝʥʷʶʪ ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʡ (ʈʠʩʫʥʦʢ 1.5), 

ʦʜʥʘʢʦ ʵʪʦ ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʧʦʜʩʠʥʭʨʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʸʤʢʦʩʪʠ ʪʨʝʙʫʝʪʩʷ 

ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʩʝʢʮʠʡ. 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ 

(ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʡ) 

 

ɼʣʷ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʸʤʢʦʩʪʠ ʤʝʥʷʝʪʩʷ ʫʛʦʣ ʦʪʢʨʳʪʠʷ ʪʠʨʠʩʪʦʨʦʚ 

[17]. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʨʝʘʢʪʦʨʘ [18]. ɺʳʰʝ ʦʙʦʟʥʘʯʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʈʠʩʫʥʦʢ 1.6). 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

 

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩ ʪʠʨʠʩʪʦʨʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʠʥʜʫʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʢ 

ʝʤʢʦʩʪʥʦʤʫ [19]. ʕʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʣʠʰʸʥ ʩʪʘʪʠʯʝʩʢʠʡ ʩʠʥʭʨʦʥʥʳʡ ʧʨʦʜʦʣʴʥʳʡ 

ʢʦʤʧʝʥʩʘʪʦʨ (ʈʠʩʫʥʦʢ 1.7). ʇʨʠ ʥʘʣʠʯʠʠ ʚʥʝʰʥʝʛʦ ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ ʦʥ 
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ʩʧʦʩʦʙʝʥ ʪʘʢʞʝ ʧʦʛʣʦʱʘʪʴ ʠʟʙʳʪʢʠ ʵʥʝʨʛʠʠ ʠ ʚʦʟʚʨʘʱʘʪʴ ʝʸ ʚ ʩʝʪʴ ʚ ʯʘʩʳ ʧʠʢ [20, 

21]. 

 

 

ʈʠʩʫʥʦʢ 1.7 ï ʉʪʘʪʠʯʝʩʢʠʡ ʩʠʥʭʨʦʥʥʳʡ ʧʨʦʜʦʣʴʥʳʡ ʢʦʤʧʝʥʩʘʪʦʨ. ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

 

ʆʙʲʝʜʠʥʝʥʠʝʤ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ ʚ ʦʜʥʦ ï ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʥʭʨʦʥʥʳʭ 

ʧʦʧʝʨʝʯʥʦʛʦ ʠ ʧʨʦʜʦʣʴʥʦʛʦ  ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʙʳʣ ʧʦʣʫʯʝʥ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ (ʈʠʩʫʥʦʢ 1.8) [22 ï 25]. 

 

 

ʈʠʩʫʥʦʢ 1.8 ï ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ 

 

ɺʦʟʤʦʞʥʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʠʤʝʥʝʥʠʡ ʙʦʣʝʝ ʜʝʰʸʚʳʤ ʘʥʘʣʦʛʦʤ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʄʝʞʣʠʥʝʡʥʳʡ ʨʝʛʫʣʷʪʦʨ 

ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʡ ʠ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ [26, 27]. ʇʨʝʜʩʪʘʚʣʷʝʪ 
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ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ SSSC-ʫʩʪʨʦʡʩʪʚ (ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʥʭʨʦʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ 

ʢʦʤʧʝʥʩʘʪʦʨʦʚ) ʦʙʲʝʜʠʥʸʥʥʳʭ ʯʝʨʝʟ ʟʚʝʥʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʩʤ. ʈʠʩʫʥʦʢ 1.9) 

[28, 29]. 

 

 

ʈʠʩʫʥʦʢ 1.9 ï ʄʝʞʣʠʥʝʡʥʳʡ ʨʝʛʫʣʷʪʦʨ ʧʦʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʨʝʛʫʣʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʝʨʴʸʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʥʘʯʘʣʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ, ʦʪʜʝʣʴʥʳʝ ʪʠʧʳ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʠ 

FACTS, ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʜʘʯ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʦʚ ʂɿ. ʇʝʨʝʯʠʩʣʠʤ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ: 

¶ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ (ʩʭʝʤʥʳʝ ʨʝʰʝʥʠʷ); 

¶ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʘ ʟʘʟʝʤʣʝʥʠʷ ʥʝʡʪʨʘʣʝʡ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʪʝʡ; 

¶ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʩʝʪʠ; 
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¶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ; 

¶ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

¶ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʝʣʝʥʠʷ ʩʝʪʠ; 

¶ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʘʢʪʦʨʳ; 

¶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʨʘʩʱʝʧʣʝʥʥʦʡ ʦʙʤʦʪʢʦʡ ʥʠʟʰʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ; 

¶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʂɿ; 

¶ ʙʝʟʳʥʝʨʮʠʦʥʥʳʝ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ 

(ʨʝʟʦʥʘʥʩʥʳʝ, ʨʝʘʢʪʦʨʥʦ-ʚʝʥʪʠʣʴʥʳʝ, ʩʦ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʪ.ʧ.); 

¶ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʘʧʧʘʨʘʪʳ; 

¶ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʟʠʩʪʦʨʳ; 

¶ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʥʦʨʤʘʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʙʝʟ ʪʨʝʪʠʯʥʦʡ ʦʙʤʦʪʢʠ, 

ʩʦʝʜʠʥʝʥʥʦʡ ʚ ʪʨʝʫʛʦʣʴʥʠʢ; 

¶ ʨʘʟʟʝʤʣʝʥʠʝ ʥʝʡʪʨʘʣʝʡ ʯʘʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; 

¶ ʟʘʟʝʤʣʝʥʠʝ ʥʝʡʪʨʘʣʝʡ ʯʘʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʯʝʨʝʟ 

ʨʝʘʢʪʦʨʳ, ʨʝʟʠʩʪʦʨʳ ʠʣʠ ʠʥʳʝ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ; 

¶ ʟʘʤʝʥʘ ʥʘ ʩʚʷʟʷʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʟʤʳʢʘʥʠʝ ʚ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ ʪʨʝʪʠʯʥʳʭ ʦʙʤʦʪʦʢ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; 

¶ ʩʧʝʮʠʘʣʴʥʳʝ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʙʣʦʢʦʚ; 

¶ ʚʩʪʘʚʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

¶ ʚʩʪʘʚʢʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʝʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ. 

ʀʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʷ FACTS ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ:  ʨʝʟʦʥʘʥʩʥʳʝ ʙʝʟʳʥʝʨʮʠʦʥʥʳʝ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 
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ʫʩʪʨʦʡʩʪʚʘ, ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʪʠʧʘ, 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʨʝʘʢʪʦʨʥʦ-ʚʝʥʪʠʣʴʥʦʛʦ ʪʠʧʘ, ʚʩʪʘʚʢʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ʈʘʙʦʪʘ ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʘʩʩʪʨʦʡʢʝ ʨʝʟʦʥʘʥʩʘ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ ʠʟ-ʟʘ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʚʳʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʞʝʥʠʝ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ [30]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ ʩʪʘ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʩʭʝʤʳ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʭʝʤʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ FACTS-ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʩʪʨʦʡʢʘ 

ʨʝʟʦʥʘʥʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʣʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ï ʪʠʨʠʩʪʦʨʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 1.10). 

 

 

ʈʠʩʫʥʦʢ 1.10 ï ʉʭʝʤʳ ʨʝʟʦʥʘʥʩʥʳʭ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FACTS-

ʪʝʭʥʦʣʦʛʠʠ 

 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ 

ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʧʝʨʚʠʯʥʘʷ ʦʙʤʦʪʢʘ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʝʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘ ʚʪʦʨʠʯʥʘʷ ʟʘʤʢʥʫʪʘ ʥʘʢʦʨʦʪʢʦ ʯʝʨʝʟ ʪʠʨʠʩʪʦʨʳ (ʩʤ. ʈʠʩʫʥʦʢ 

1.11). ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʪʦʨʠʯʥʘʷ ʦʙʤʦʪʢʘ 

ʨʘʟʤʳʢʘʝʪʩʷ ʠ ʚ ʧʝʨʚʠʯʥʦʡ ʮʝʧʠ ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ ʪʦʢʦʦʛʨʘʥʠʯʝʥʠʷ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ, ʚʦ ʚʪʦʨʠʯʥʫʶ ʚʢʣʶʯʘʶʪ 

ʢʦʥʜʝʥʩʘʪʦʨ (ʩʤ. ʈʠʩʫʥʦʢ 1.12). ʊʠʨʠʩʪʦʨʥʳʡ ʢʣʶʯ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʫʞʠʪ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ, ʘ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʫʜʘʨʥʳʭ 

ʪʦʢʦʚ ʩʣʫʞʠʪ ʨʘʟʤʳʢʘʪʝʣʴ ʆʊ. 
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ʈʠʩʫʥʦʢ 1.11 ï ʊʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʪʠʧʘ 

(ʙʝʟ ʝʤʢʦʩʪʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ) 

 

 

ʈʠʩʫʥʦʢ 1.12 ï ʊʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʪʠʧʘ 

(ʩ ʝʤʢʦʩʪʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ) 

 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʚ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʨʝʘʢʪʦʨʥʦ-

ʚʝʥʪʠʣʴʥʦʛʦ ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʩʜʚʦʝʥʥʳʡ ʨʝʘʢʪʦʨ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʤʘʛʥʠʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʣʦʚʠʥʢʘʤʠ ʨʝʘʢʪʦʨʘ. ɺʦʟʤʦʞʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʠʩʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʅʘ ʈʠʩʫʥʢʝ 1.13, ʘ ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʪʠʨʠʩʪʦʨʥʳʝ ʧʘʨʳ ʚʢʣʶʯʝʥʳ ʚ ʦʙʝ ʚʝʪʚʠ ʨʝʘʢʪʦʨʘ. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʘʚʘʨʠʥʦʛʦ 

ʨʝʞʠʤʘ (ʂɿ) ʦʜʥʘ ʠʟ ʧʘʨ ʨʘʟʤʳʢʘʝʪʩʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʪʦʢʦʦʛʨʘʥʠʯʝʥʠʶ ʚʦ ʚʪʦʨʦʡ ʚʝʪʚʠ, ʘ ʜʨʫʛʘʷ ʨʘʟʤʳʢʘʝʪ ʮʝʧʴ, ʢʦʛʜʘ ʪʦʢ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʥʦʣʴ. ɺ ʩʭʝʤʝ, ʠʟʦʙʨʘʞʸʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 1.13, ʙ ʪʠʨʠʩʪʦʨʥʳʝ ʢʣʶʯʠ 

ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʚ ʦʜʥʫ ʠʟ ʚʝʪʚʝʡ ʨʝʘʢʪʦʨʘ. ʊʘʢʦʝ ʩʭʝʤʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʠʨʠʩʪʦʨʳ ʩ ʤʝʥʴʰʠʤ ʥʦʤʠʥʘʣʦʤ ʧʦ ʪʦʢʫ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʠʟʦʙʨʘʞʸʥʥʳʤ ʥʘ ʈʠʩʫʥʢʝ 1.13, ʘ). 
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ʘ)                                                                      ʙ) 

ʈʠʩʫʥʦʢ 1.13 ï ʉʭʝʤʳ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʨʝʘʢʪʦʨʥʦ-ʚʝʥʪʠʣʴʥʦʛʦ ʪʠʧʘ 

 

ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʦʚ ʂɿ ʪʘʢ ʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʪʘʚʢʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ɺʇʊ). ʆʥʠ ʩʦʩʪʦʷʪ ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʩʤ. 

ʈʠʩʫʥʦʢ 1.14): ʚʳʧʨʷʤʠʪʝʣʷ ɺ ʠ ʠʥʚʝʨʪʦʨʘ ʀ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʨʦʪʢʠʤ 

ʦʪʨʝʟʦʤ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ W; ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ 

ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ï ʊ1 (ʩʦ ʩʪʦʨʦʥʳ 

ʚʳʧʨʷʤʠʪʝʣʷ) ʠ ʊ2 (ʩʦ ʩʪʦʨʦʥʳ ʠʥʚʝʨʪʦʨʘ) [31, 32, 33]. 

 

 

ʈʠʩʫʥʦʢ 1.14 ï ʇʨʠʤʝʨ ʚʩʪʘʚʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

 

ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʦʢʘ ʤʦʱʥʦʩʪʴʶ 1420 ʄɺʪ 

ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 1980-ʭ ʛʦʜʘʭ ʜʣʷ ʵʢʩʧʦʨʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʈʦʩʩʠʠ ʚ 

ʌʠʥʣʷʥʜʠʶ ʥʘ ʧʦʜʩʪʘʥʮʠʠ 330/400 ʢɺ ɺʳʙʦʨʛʩʢʘʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʝʩʠʥʭʨʦʥʥʦʡ 

ʩʚʷʟʠ ʵʥʝʨʛʦʩʠʩʪʝʤ ʉʠʙʠʨʠ ʠ ɺʦʩʪʦʢʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʘʶʱʠʭ ʨʘʟʜʝʣʴʥʦ 

ʆʆʆ çʅʇʎ ʕʥʝʨʢʦʤ-ʉʝʨʚʠʩè ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʩʪʘʚʢʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ ʤʦʱʥʦʩʪʴʶ 200 ʄɺʪ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʙʲʝʜʠʥʠʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʈʦʩʩʠʠ ʚ 

ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ɺʩʪʘʚʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʪʘʢ ʞʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 
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ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩ ʨʘʩʧʨʝʜʝʣʸʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪ.ʝ. ʚʤʝʩʪʦ ʢʦʨʦʪʢʦʛʦ ʦʪʨʝʟʢʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʠʥʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ 

ʥʝʩʢʦʣʴʢʦ ʪʦʧʦʣʦʛʠʡ ʵʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʪʠʧʘ 

HVDC-ʚʩʪʘʚʦʢ (ʦʪ ʘʥʛʣ. High-Voltage Direct-Current transmission) [34, 35, 36]: 

¶ ʦʜʥʦʧʦʣʷʨʥʘʷ (ʦʜʥʦʧʦʣʶʩʥʘʷ) ʚʩʪʘʚʢʘ (ʈʠʩʫʥʦʢ 1.15); 

¶ ʜʚʫʭʧʦʣʷʨʥʘʷ (ʜʚʫʭʧʦʣʶʩʥʘʷ) ʚʩʪʘʚʢʘ (ʈʠʩʫʥʦʢ 1.16); 

¶ ʫʥʠʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ (ʈʠʩʫʥʦʢ 1.17). 

ʆʜʥʦʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʠʤʝʶʱʝʛʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʧʦʣʷʨʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʪʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʝʤʣʷ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʦʚʦʜ. 

 

 

ʈʠʩʫʥʦʢ 1.15 ï ʆʜʥʦʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ HVDC 

 

ɼʚʫʭʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʘʥʘʣʦʚ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʴʶ ʩ 

ʥʝʟʘʚʠʩʠʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʇʨʠ ʦʪʢʘʟʝ ʦʜʥʦʛʦ ʠʟ ʟʚʝʥʴʝʚ (ʚʳʧʨʷʤʠʪʝʣʴ ʠʣʠ 

ʠʥʚʝʨʪʦʨ) ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʰʫʥʪʠʨʫʝʪʩʷ ʦʙʭʦʜʥʳʤʠ ʢʦʤʤʫʪʘʮʠʦʥʥʳʤʠ 

ʘʧʧʘʨʘʪʘʤʠ. ʊʘʢ ʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʪʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʟʝʤʣʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 1.16 ï ɼʚʫʭʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ HVDC 

 

ʋʥʠʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ ʠʤʝʝʪ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʧʨʦʚʦʜʥʠʢʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʪʥʦʛʦ ʧʨʦʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʟʝʤʣʝʥʠʝ. ɺ ʩʣʫʯʘʝ 

ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ (ʚʳʧʨʷʤʠʪʝʣʴ, ʠʥʚʝʨʪʦʨ, ʧʨʦʚʦʜ) ʠʭ 

ʥʘʛʨʫʟʢʫ ʙʝʨʸʪ ʥʘ ʩʝʙʷ ʜʨʫʛʦʡ ʢʘʥʘʣ ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʜʘʚʘʪʴ ʤʦʱʥʦʩʪʴ ʚʳʰʝ 

ʥʦʤʠʥʘʣʴʥʦʡ [37]. 

 

 

ʈʠʩʫʥʦʢ 1.17 ï ʋʥʠʧʦʣʷʨʥʘʷ ʚʩʪʘʚʢʘ HVDC 

 

ɼʦʢʘʟʘʥʦ, ʯʪʦ FACTS-ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʵʬʬʝʢʪʠʚʥʝʡ, ʝʩʣʠ ʚ ʠʭ ʩʦʩʪʘʚʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʢʦʧʠʪʝʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ [2] (ʥʘʧʨʠʤʝʨ, ʩʤ. ʈʠʩʫʥʦʢ 1.7). 

ʊʘʢʠʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʙʦʣʴʰʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ (ɸɹɹʕ); 

¶ ʥʘʢʦʧʠʪʝʣʠ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ; 
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¶ ʥʘʢʦʧʠʪʝʣʠ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ (ʦʭʣʘʞʜʝʥʠʝ 

ʞʠʜʢʠʤ ʛʝʣʠʝʤ) ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ; 

¶ ʥʘʢʦʧʠʪʝʣʠ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ [38]; 

¶ ʩʠʥʭʨʦʥʥʳʝ ʤʘʰʠʥʳ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʯʘʩʪʦʪʳ ʚ ʧʝʨʚʠʯʥʦʡ ʮʝʧʠ ʩ 

ʤʘʭʦʚʠʢʘʤʠ ʥʘ ʚʘʣʫ; 

¶ ʘʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʤʘʰʠʥʳ ʩ ʤʘʭʦʚʠʢʘʤʠ ʥʘ ʚʘʣʫ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʥʘʢʦʧʠʪʝʣʠ 

(ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʧʫʥʢʪʘ) ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʟʘʧʘʩʘʪʴ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʧʨʠ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ (ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʚʠʪʠʠ 

ʪʝʭʥʦʣʦʛʠʠ). ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʣʠʰʝʥʳ ʚʨʘʱʘʶʱʠʭʩʷ ʠ ʪʨʫʱʠʭʩʷ ʯʘʩʪʝʡ, ʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʤʘʰʠʥʥʳʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ 

(ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʧʫʥʢʪʘ) ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ.  

ʂ ʩʦʞʘʣʝʥʠʶ ʚ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʝʣʘ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʢʦʧʠʪʝʣʝʡ ʙʦʣʴʰʦʡ 

ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʣʠʰʴ ʵʩʢʠʟʥʳʡ ʧʨʦʝʢʪ ʤʘʭʦʚʠʢʦʚʦʛʦ ʥʘʢʦʧʠʪʝʣʷ 

ʥʘ ʦʩʥʦʚʝ ʘʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʤʦʱʥʦʩʪʴʶ 

200 ʄɺʪ. 

 

1.2 ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ɺ ʨʘʤʢʘʭ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ (ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ) ʚ ʢʦʥʪʝʢʩʪʝ FACTS-ʪʝʭʥʦʣʦʛʠʡ 

ʩʜʝʣʘʥ ʭʦʨʦʰʠʡ ʟʘʜʝʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʧʝʨʝʯʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʳʭ FACTS-ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʧʣʘʥʘʭ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʚʠʜʫ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʥʘʠʙʦʣʝʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʜʣʷ ʈʦʩʩʠʠ FACTS-ʪʝʭʥʦʣʦʛʠʷʤʠ ʷʚʣʷʶʪʩʷ ʋʋʇʂ ʠ HVDC. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʧʣʘʥʘʤʠ ʥʘ ʩʘʡʪʝ ʌʉʂ ɽʕʉ [39, 40]. ʇʨʠ ʵʪʦʤ 

ʠʟ ʵʪʠʭ ʜʚʫʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʸʪʩʷ ʠʤʝʥʥʦ ʋʋʇʂ ʢʘʢ 

ʙʦʣʝʝ ʜʝʰʸʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʃʕʇ. 
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ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʨʘʟʜʝʣʝ 1.1 ʫʩʪʘʥʦʚʢʘ ʥʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 

ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

1) ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʥʠʠ ʟʘ ʩʯʸʪ ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 

2) ʧʦʚʳʰʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ 

ʟʘ ʩʯʸʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ (ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʋʇʂ); 

3) ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʣʠʥʠʡ (ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʋʇʂ ʭʦʪʷ ʙʳ ʥʘ ʦʜʥʦʡ ʠʟ ʣʠʥʠʡ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʫʩʪʘʥʦʚʢʘ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ 

ʥʘ ʣʠʥʠʷʭ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢ ʘʢʪʠʚʥʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʙʦʣʝʝ 15 ï 20 [41]. ɼʣʷ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʪʘʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʣʘʜʘʶʪ ʣʠʥʠʠ ʦʪ 400 ʢɺ. ɺ ʈʦʩʩʠʠ ʪʘʢʠʤʠ ʣʠʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʃʕʇ 

ʩ ʥʘʧʨʷʞʝʥʠʝʤ 500 ï 750 ʢɺ [41]. 

ʇʨʦʜʦʣʴʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʙʳʚʘʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʘʷ ʠ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ. 

ʈʘʩʧʨʝʜʝʣʸʥʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʦʣʝʝ 50%. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʥʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ [42], ʫʩʪʨʦʡʩʪʚʦ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʩʝʨʝʜʠʥʝ ʣʠʥʠʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ) 

ʠ ʧʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʚʦʜʘʭ ʋʇʂ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʠ ʪʨʸʭ ʋʇʂ ʥʘ ʣʠʥʠʠ ʪʦ ʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʃʕʇ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʃʕʇ ʜʦ 500 

ʢʤ ʨʘʩʧʦʣʦʞʝʥʠʝ ʋʇʂ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ. ɼʣʷ ʃʕʇ ʜʣʠʥʥʦʡ ʙʦʣʝʝ 500 ʢʤ 

ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ (ʚ ʧʨʝʜʝʣʝ 100% ʢʦʤʧʝʥʩʘʮʠʠ) 

ʧʨʠ ʥʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʋʇʂ ʧʦ ʜʣʠʥʝ ʣʠʥʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʳʚʦʜʘʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʪʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳ, 

ʝʩʣʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʪʘʢ ʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ (ʜʣʷ 
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ʣʠʥʠʡ ʜʣʠʥʥʦʡ ʜʦ 1000 ʢʤ). ɼʣʷ ʣʠʥʠʡ ʜʣʠʥʥʦʡ 1000 ʢʤ ʠ ʙʦʣʝʝ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭ ʋʇʂ ʥʘʠʤʝʥʴʰʠʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʋʇʂ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ, ʦʜʥʘʢʦ, ʵʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʫʱʝʨʙ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ 

ʋʇʂ ʘʩʩʠʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʣʠʥʠʠ ï ʚ ʥʘʯʘʣʝ ʠ ʚ ʩʝʨʝʜʠʥʝ [43]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʧʨʝʜʝʣʦʤ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦʪ ʩʣʫʯʘʡ, 

ʢʦʛʜʘ ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ ʨʘʚʥʦ ʠʥʜʫʢʪʠʚʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʘʥʥʳʡ ʨʝʞʠʤ ʝʜʚʘ ʜʦʩʪʠʞʠʤ ʧʦ ʨʷʜʫ ʬʘʢʪʦʨʦʚ 

(ʦʩʦʙʝʥʥʦ ʜʣʷ ʣʠʥʠʡ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ). ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʫʞʝ ʙʳʣʦ 

ʩʢʘʟʘʥʦ ʚʳʰʝ, ʠ ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʟʘʢʦʥʘ ʵʣʝʢʪʨʦʬʠʟʠʢʠ, ʥʘ ʙʦʣʴʰʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʘʷ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʘ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷʤ ʥʘ ʚʳʚʦʜʘʭ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʂʘʢ ʫʞʝ 

ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʨʝʰʝʥʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʸʤʢʦʩʪʠ ʚʜʦʣʴ ʣʠʥʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʧʨʠ ʙʦʣʴʰʝʡ ʜʣʠʥʝ ʣʠʥʠʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʋʇʂ. ʅʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʫʥʢʪʦʚ ʋʇʂ ʩʪʦʠʤʦʩʪʴ ʚʩʝʛʦ 

ʧʨʦʝʢʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʠ ʚʩʸʤ ʧʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘʜʸʞʥʦʩʪʴ ʃʕʇ. ɺʦ-ʚʪʦʨʳʭ, ʩʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘʮʠʠ ʙʦʣʝʝ 50% ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ 

ʟʘʱʠʪ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʘ ʪʘʢʠʭ ʣʠʥʠʷʭ ʧʨʠ ʚʥʝʰʥʠʭ 

ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ ʪʘʢʠʭ ʷʚʣʝʥʠʡ ʢʘʢ: ʠʥʚʝʨʩʠʷ ʪʦʢʘ, ʠʥʚʝʨʩʠʷ 

ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʪ.ʜ. ɺʩʝ ʵʪʠ ʷʚʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ (ʈɿɸ). ʆʙʩʫʜʠʤ ʵʪʠ ʧʨʦʙʣʝʤʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 
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1.3 ʇʨʦʙʣʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ 

 

ʊʦʢʦʚʳʝ ʦʪʩʝʯʢʠ. ʊʦʢ ʂɿ, ʥʘ ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ ʦʪʩʝʯʢʘ, 

K

AK

E
I

x
= , 

ʛʜʝ 
AKx  ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʝʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʜʦ ʪʦʯʢʠ ʂɿ 

(ʈʠʩʫʥʦʢ 1.18, ʘ). 

ʇʨʠ ʂɿ ʜʦ ʋʇʂ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
AKx  ʨʘʩʪʝʪ ʧʨʠ ʫʜʘʣʝʥʠʠ ʪʦʯʢʠ ʂɿ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʪʦʢ 
ʢI  (ʈʠʩʫʥʦʢ 1.18, ʙ) ʫʤʝʥʴʰʘʝʪʩʷ. 

 

ʈʠʩʫʥʦʢ 1.18 ï ɺʣʠʷʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʝʤʢʦʩʪʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (ʋʇʂ) ʥʘ ʨʘʙʦʪʫ 

ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʠ: 

ʘ ï ʫʯʘʩʪʦʢ ʩʝʪʠ ʩ ʋʇʂ; ʙ ï ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ʂɿ ʠ ʟʦʥʘ ʜʝʡʩʪʚʠʷ ʦʪʩʝʯʢʠ ʧʨʠ ʥʘʣʠʯʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʠ ʋʇʂ (ʢʨʠʚʳʝ 1 ʠ 2) 

 

ɺ ʩʣʫʯʘʝ ʂɿ ʟʘ ʋʇʂ ʪʦʢ ʂɿ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʘʯʢʦʤ ʦʪ Iʂ1 ʜʦ Iʂ2 ʠʟ-ʟʘ 

ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʝʤʢʦʩʪʠ ʉ ʋʇʂ. ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʪʦʯʢʠ ʂ2 ʪʦʢ Iʢ ʩʥʦʚʘ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʜʣʠʥʝʥʠʷ ʫʯʘʩʪʢʘ ʃʕʇ ʜʦ ʪʦʯʢʠ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 
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ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʛʥʦʚʝʥʥʦʡ ʦʪʩʝʯʢʠ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ 

ʜʝʡʩʪʚʦʚʘʣʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʢʨʠʚʳʭ 1 ʠ 2 

(ʈʠʩʫʥʦʢ 1.18, ʙ) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʋʇʂ 
ʩ.ʟ ʩ.ʟI I¡¡ ¡> , ʘ ʟʦʥʘ ʜʝʡʩʪʚʠʷ ʦʪʩʝʯʢʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʋʇʂ (ʆɸ < ʆɺ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʜʦʣʴʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʠ ʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ.  

ɸʥʘʣʦʛʠʯʥʦ ʚʣʠʷʝʪ ʋʇʂ ʠ ʥʘ ʪʦʢʦʚʳʝ ʦʪʩʝʯʢʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʭ0 (ʪ.ʝ. ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʫʣʝʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ) ʣʠʥʠʠ ʚ 2ï3 ʨʘʟʘ ʙʦʣʴʰʝ ʭ1, ʘ ʭ0 ʠ ʭ1 ʋʇʂ ʦʜʠʥʘʢʦʚʳ, 

ʧʦʵʪʦʤʫ ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʭʋʇʂ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪ ʩʫʤʤʘʨʥʦʝ 

ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʭ0 ʩʝʪʠ ʠ ʣʠʥʠʠ ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʜʦ ʪʦʯʢʠ 

ʂɿ.  

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ. ʅʘ ʈʠʩʫʥʢʝ 1.19 ʧʦʢʘʟʘʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʪʦʯʢʠ ʂɿ ʂ ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʟʘʱʠʪʳ ʈ1. ʇʨʠ ʂɿ ʜʦ ʋʇʂ ʵʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʪʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʤʝʩʪʘ ʂɿ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʪʦʯʢʠ ʂɿ ʟʘ ʋʇʂ (ʠʟ ʂ1 ʚ ʂ2) ʚʝʣʠʯʠʥʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʙʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʣʠʥʠʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʫʜʘʣʝʥʠʠ ʪʦʯʢʠ ʂ (ʟʘ ʪʦʯʢʫ ʂ2) ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ ʩʥʦʚʘ ʥʘʨʘʩʪʘʝʪ, ʥʦ ʟʘʢʦʥ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʝʞʜʫ ʧʦʣʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʤʝʩʪʘ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʧʦʣʦʞʝʥʥʳʡ ʚ ʦʩʥʦʚʫ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʟʘʱʠʪ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʘʨʫʰʝʥʥʳʤ (ʩʤ. ʈʠʩʫʥʦʢ 1.19, ʙ). 
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ʈʠʩʫʥʦʢ 1.19 ï ɺʣʠʷʥʠʝ ʸʤʢʦʩʪʠ ʋʇʂ ʥʘ ʨʘʙʦʪʫ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʝʢʦʝ ʂɿ, ʧʨʦʠʩʰʝʜʰʝʝ ʥʘ ʩʤʝʞʥʦʡ ʣʠʥʠʠ ɺD, 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʟʘʱʠʪʦʡ ʈ1 ʢʘʢ ʙʣʠʟʢʦʝ ʂɿ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʟʘʱʠʱʘʝʤʦʡ 

ʣʠʥʠʠ ɸɺ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʱʠʪʘ ʤʦʞʝʪ ʩʨʘʙʘʪʳʚʘʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʩ ʚʳʜʝʨʞʢʦʡ 

ʚʨʝʤʝʥʠ ʧʝʨʚʦʡ ʟʦʥʳ. ʇʦʤʠʤʦ ʠʩʢʘʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʤʝʨʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

zp, xʋʇʂ (ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ) ʤʦʞʝʪ 

ʠʩʢʘʟʠʪʴ ʟʥʘʢ ʨʝʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ zp, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʘʶʪ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʠʥʜʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʣʠʥʠʠ, ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʜʦ ʤʝʩʪʘ ʚʢʣʶʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʱʠʪʳ ʈ1 ʧʨʠ xʫʧʢ > xɸʉ ʩʦʧʨʦʪʠʚʣʝʥʠʝ zʂ2 ʚ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚ 

ʪʦʯʢʝ ʂ2 ʠ ʟʘ ʥʝʡ ʠʤʝʝʪ ʝʤʢʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ʝʛʦ ʠʥʜʫʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ. ʊʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʟʦʥʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ ʨʝʣʝ ʈ1 ʥʝ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ, ʦʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʵʪʦ ʂɿ ʢʘʢ 

ʧʦʚʨʝʞʜʝʥʠʝ ʜʦ ʰʠʥ ɸ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʨʝʣʝ ʈ3, ʥʘʭʦʜʷʱʝʝʩʷ ʫ ʤʝʩʪʘ ʂɿ (ʧʨʠ 

ʧʦʚʨʝʞʜʝʥʠʠ ʚ ʂ2), ʦʪʢʘʟʳʚʘʝʪ ʚ ʜʝʡʩʪʚʠʠ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ, ʪʘʢ ʢʘʢ xʋʇʂ > xɺʉ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʣʝ ʈ2 ʧʨʠʜʝʪ ʚ ʜʝʡʩʪʚʠʝ, ʭʦʪʷ ʧʦ ʩʚʦʝʤʫ ʧʨʠʥʮʠʧʫ ʦʥʦ ʥʝ ʜʦʣʞʥʦ 
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ʨʘʙʦʪʘʪʴ. ʇʨʠ ʠʥʜʫʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʫʯʘʩʪʢʘ ɺʉ (ʂɿ ʚ ʂ1) zP2 ʥʘ ʨʝʣʝ ʈ2 

ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ III  ʢʚʘʜʨʘʥʪʝ (ʚ ʟʦʥʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʘʢʪʠʚʥʳʭ ʠ ʨʝʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ), ʝʩʣʠ ʞʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ɺʉ ʩʪʘʥʝʪ 

ʝʤʢʦʩʪʥʳʤ (ʧʨʠ ʂɿ ʚ ʂ2), ʪʦ ʚʝʢʪʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʜʨʫʛʦʡ 

ʢʚʘʜʨʘʥʪ, ʚ ʪʫ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʭʚʘʯʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʝʣʝ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʝʛʦ 

ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʩʨʘʙʘʪʳʚʘʥʠʶ. ʀʟ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʋʇʂ 

ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʘʱʠʪ, ʠʩʢʘʞʘʷ 

ʚʝʣʠʯʠʥʫ ʠ ʟʥʘʢ zp ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ ʵʪʠʭ ʟʘʱʠʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʘʱʠʪ ʚ ʩʝʪʠ ʩ ʋʇʂ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠʭ ʟʦʥ ʜʝʡʩʪʚʠʷ ʠ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʟʥʘʯʝʥʠʠ xʋʇʂ.  

ʅʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ (ʪʦʢʦʚʘʷ). ʅʘʣʠʯʠʝ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʦʪʢʘʟ ʠ ʥʝʧʨʘʚʠʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʱʠʪʘʭ. ʅʘʧʨʠʤʝʨ, ʨʝʣʝ ʤʦʱʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʈ2 (ʈʠʩʫʥʦʢ 

1.19, ʘ), ʠʟ-ʟʘ ʚʦʟʥʠʢʘʶʱʝʡ ʠʥʚʝʨʩʠʠ ʪʦʢʘ ʤʦʞʝʪ ʥʝʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʂɿ ʚ 

ʪʦʯʢʝ ʂ2 ʟʘ ʋʇʂ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʣʠʥʠʡ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʘʷ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʟʘʱʠʪʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʜʥʦʤ ʠʟ 

ʢʦʥʮʦʚ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ɽʩʣʠ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʚʙʣʠʟʠ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ ʜʣʷ 

ʧʝʨʝʢʦʤʧʝʥʩʘʮʠʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʢʘ ʚ ʩʪʦʨʦʥʫ ʧʠʪʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʳʭ ʟʘʱʠʪ ʟʘʪʨʫʜʥʝʥʦ: ʪʦʢ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤrʢʘʥʠʷ ʚ ʧʝʨʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦʣʫʯʘʝʪʩʷ ʦʧʝʨʝʞʘʶʱʠʤ, ʘ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʢʦʥʮʝ ʧʦʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ ï ʦʪʩʪʘʶʱʠʤ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʬʘʟʥʘʷ ʟʘʱʠʪʘ ʦʪʢʘʟʳʚʘʝʪ ʚ ʜʝʡʩʪʚʠʠ). ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʚ 

ʩʭʝʤʝ ʈʠʩʫʥʢʘ 1.20, ʘ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʥʦ ʤʦʞʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʨʠ ʩʪʝʧʝʥʠ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʙʦʣʴʰʝʡ 0,5. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʢʦʥʜʝʥʩʘʪʦʨʳ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʧʦʩʣʫʞʠʚʰʠʝ ʧʨʠʯʠʥʦʡ ʦʪʢʘʟʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʦʢʘʞʫʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʠʭ ʟʘʞʠʤʘʭ ʟʘʰʫʥʪʠʨʦʚʘʥʥʳʤʠ ʟʘʱʠʪʥʳʤ 

ʨʘʟʨʷʜʥʠʢʦʤ, ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʧʦʜʝʡʩʪʚʫʝʪ ʧʨʘʚʠʣʴʥʦ [44]. 
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ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʨʝʜʠʥʝ 

ʫʯʘʩʪʢʘ (ʈʠʩʫʥʦʢ 1.20, ʙ ʠ 1.20, ʚ). ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʟʘʱʠʪ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʝʡ 0,5. ʇʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ, ʙʦʣʴʰʝʡ 0,5 ʚʦʟʤʦʞʥʳ ʦʪʢʘʟʳ 

ʟʘʱʠʪ ʚ ʜʝʡʩʪʚʠʠ ʧʦ ʧʨʠʯʠʥʘʤ, ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ. 

 

 

ʈʠʩʫʥʦʢ 1.20 ï ɺʘʨʠʘʥʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨʥʘʷ ʙʘʪʘʨʝʷ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ 

ʰʠʥʘʤʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴʥʦʛʦ ʧʫʥʢʪʘ (ʈʠʩʫʥʦʢ 1.20, ʛ). ʉʫʱʝʩʪʚʝʥʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʷʚʣʷʝʪʩʷ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʝʡʩʪʚʠʷ ʢʘʢ ʥʘʧʨʘʚʣʝʥʥʦʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʬʘʟʥʦʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʟʘʱʠʪ, ʪʘʢ ʠ ʧʦʧʝʨʝʯʥʦʡ ʟʘʱʠʪʳ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ 

ʦʪ ʨʘʙʦʪʳ ʨʘʟʨʷʜʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʜʝʥʩʘʪʦʨʳ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʚ 

ʚʘʨʠʘʥʪʝ ʈʠʩʫʥʢʘ 1.20, ʛ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʥʝ ʟʦʥ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʟʘʱʠʪ [44]. 

ʅʘʣʠʯʠʝ ʥʘ ʣʠʥʠʠ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʪʨʫʜʥʷʶʪ ʨʘʙʦʪʫ ʘʚʪʦʤʘʪʠʢʠ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʠʷ (ɸʇɺ) [45, 46, 47]. 

 

1.4. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

 

ʀʟ-ʟʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʜʦʣʴʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ ʢʘʢ ʧʨʘʚʠʣʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 50%. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʩʫʱʝʩʪʚʫʶʪ ʥʘʫʯʥʳʝ ʥʘʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʱʠʝ ʯʘʩʪʠʯʥʦ ʨʝʰʘʪʴ ʦʧʠʩʘʥʥʳʝ 

ʧʨʦʙʣʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʜʘʶʱʠʤʩʷ ʫʯʸʥʳʤ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʦʤ ɺ. ɻ. ɻʘʨʢʝ 
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ʙʳʣ ʟʘʧʘʪʝʥʪʦʚʘʥ çʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʨʝʣʝʡʥʳʡ ʦʨʛʘʥ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʟʘʱʠʪʳ ʣʠʥʠʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡè ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʢʣʶʯʠʪʴ ʠʟ 

ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʧʝʨʚʫʶ 

ʧʨʦʠʟʚʦʜʥʫʶ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʨʦʜʦʣʴʥʦʡ ʸʤʢʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʚ 

ʥʘʜʸʞʥʦʩʪʴ ʧʨʦʪʦʪʠʧʘ, ʚʟʷʪʦʛʦ ʟʘ ʦʩʥʦʚʫ [48]. 

ʈʦʩʩʠʡʩʢʠʤ ʫʯʸʥʳʤ ɽ. ʅ. ʂʦʣʦʙʨʦʜʦʚʳʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʙʠʚʘʪʴ 

ʟʘʱʠʱʘʝʤʫʶ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʦʡ ʣʠʥʠʶ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʦʜʥʦʨʦʜʥʳʝ ʧʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʫʯʘʩʪʢʠ 

[49]. 

ʀʟʚʝʩʪʝʥ ʪʘʢʞʝ çʧʨʠʸʤè ʩ ʟʘʧʦʤʠʥʘʥʠʝʤ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʝ ʧʨʘʚʠʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʦʨʦʪʢʠʝ 

ʟʘʤʳʢʘʥʠʷ ʚ ʟʦʥʝ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ [50]. 

ʀʟʚʝʩʪʝʥ ʤʝʪʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʟʘʱʠʪʳ, ʢʦʛʜʘ ʧʨʠ ʚʳʭʦʜʝ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʙʣʦʢʠʨʦʚʢʘ ʣʦʞʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʯʠʩʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ 

ʠʟʤʝʨʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ: 

( )( )1 0CALC L A r C AV Z I k I jX I= Ö + Ö + - Ö, 

ʛʜʝ: 

AI  ï ʪʦʢ ʬʘʟʳ ɸ ʚ ʤʝʩʪʝ ʧʦʜʢʣʶʯʝʥʠʷ ʨʝʣʝ; 

rI  ï ʪʦʢ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʤʝʩʪʝ ʧʦʜʢʣʶʯʝʥʠʷ ʨʝʣʝ; 

0k  ï ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

1LZ  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

CX  ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

ɽʩʣʠ ʦʪʥʦʰʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ VCALC ʢ ʠʟʤʝʨʝʥʥʦʤʫ VMEAS 

ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ, ʪʦ ʩʨʘʙʘʪʳʚʘʝʪ ʙʣʦʢʠʨʦʚʢʘ (ʩʤ. ʈʠʩʫʥʦʢ 1.21) [50]. 

 



35 

 

 

ʈʠʩʫʥʦʢ 1.21 ï ʀʟʤʝʨʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʨʘʩʯʝʪʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʥʷʶʪʩʷ ʧʦ 

ʤʝʨʝ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ ʚʜʦʣʴ ʣʠʥʠʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ 

 

ʉʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ ʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʆʥʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʤʝʨʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢ ʜʚʫʭʤʝʨʥʦʡ ʧʫʪʸʤ ʜʝʣʝʥʠʷ 

ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʦʜʠʥ ʦʯʝʥʴ 

ʚʘʞʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʝʩʣʠ ʚʥʫʪʨʝʥʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʦʜʩʠʥʭʨʦʥʥʳʤ ʨʝʟʦʥʘʥʩʦʤ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,179 ʩʝʢʫʥʜ [50]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘ ʃʕʇ ʦʛʨʘʥʠʯʝʥʦ ʧʦʷʚʣʝʥʠʝʤ 

ʠʥʚʝʨʩʠʠ ʪʦʢʘ ʚʦ ʚʨʝʤʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʩʪʝʧʝʥʴ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʃʕʇ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʸ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʦʚ, ʛʜʝ 

ʧʨʦʜʦʣʴʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 90% ʠ ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʷʚʣʝʥʠʝ 

ʠʥʚʝʨʩʠʠ ʪʦʢʘ ʧʨʠ ʂɿ, ʯʪʦ ʥʝ ʤʝʰʘʝʪ ʫʩʪʦʡʯʠʚʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʥʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚʜʦʣʴ ʣʠʥʠʠ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, 

ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʚʝʜʸʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʜʦʨʦʞʘʥʠʶ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. 

ʅʘ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ 

ʧʦʷʚʠʣʘʩʴ ʩʪʘʪʴʷ [89], ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʢʠʡ ʘʣʛʦʨʠʪʤ-ʢʦʥʮʝʧʮʠʷ 
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ʧʦʟʚʦʣʷʶʱʠʡ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʩ ʧʝʨʝʭʦʜʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʜʦ 330 ʆʤ. ʈʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʨʝʥʠʠ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʝʡ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʋʇʂ, 

ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʜʠʘʧʘʟʦʥʘ ʝʛʦ ʨʘʙʦʪʳ (ʩʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘʮʠʠ ʜʦ 90% ʚʢʣʶʯʠʪʝʣʴʥʦ), ʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʸʤʢʦʩʪʠ ʋʇʂ,  ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʨʤʠʥʘʣʦʚ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

 

1.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 1 

 

1. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ 

ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ ʩʝʪʴʶ. ʇʦʢʘʟʘʥʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʝʣ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʵʣʝʤʝʥʪʦʚ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ ʩʝʪʠ ʚ ɽʕʉ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ɽʕʉ ʈʦʩʩʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ FACTS-ʪʝʭʥʦʣʦʛʠʝʡ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ. 

2. ʆʩʚʝʱʝʥʳ ʧʨʦʙʣʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ 

ʘʚʪʦʤʘʪʠʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʠʭ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʣʠʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʟʜʘʸʪ ʧʨʦʙʣʝʤʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʫʩʪʨʦʡʩʪʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʘ ʠʤʝʥʥʦ: 

ʪʦʢʦʚʦʡ, ʜʠʩʪʘʥʮʠʦʥʥʦʡ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ. 

3. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʜʣʷ 

ʟʘʱʠʪʳ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʃʕʇ ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ. ʊʘʢ ʞʝ ʠʤʝʝʪʩʷ ʥʘʨʘʙʦʪʢʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʝʞʠʤʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ï ʚ ʨʝʞʠʤʝ ʧʦʜʩʠʥʭʨʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 

ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,179 
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ʩʝʢʫʥʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʧʨʠʤʝʥʷʝʤʦʡ ʥʘ ʃʕʇ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 
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ɻʣʘʚʘ 2 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ  

 

2.1 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ 

ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʝʸ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʦʜʥʦʣʠʥʝʡʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ 

(ʙʘʟʦʚʘʷ ʤʦʜʠʬʠʢʘʮʠʷ) ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 2.1. ʅʘ ʈʠʩʫʥʢʝ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʕʕʉ. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʆʜʥʦʣʠʥʝʡʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʟʷʪʘʷ ʟʘ ʦʩʥʦʚʫ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʕʕʉ 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 2.1 ʤʦʜʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʜʣʷ ʫʧʨʦʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʘʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʪʨʸʭʬʘʟʥʦʛʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ 



39 

 

ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢ ʢʘʢ ʚ ʨʝʘʣʴʥʳʭ ʩʭʝʤʘʭ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʩ ʚʨʘʱʘʶʱʠʤʩʷ ʨʦʪʦʨʦʤ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ 

ʨʫʢʦʧʠʩʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʚ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʬʦʨʤʝ, ʠʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʷ ʇʘʨʢʘ-ɻʦʨʝʚʘ ʠ ʦʙʱʝʧʨʠʥʷʪʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ d-

q [51 ï 54]. ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ 

ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʛʝʥʝʨʘʪʦʨʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʛʝʥʝʨʘʪʦʨ 1: 
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ʛʝʥʝʨʘʪʦʨ 2: 

öö
÷

õ
ææ
ç

å
Y---Ö=

Y
2

0

2
220

2
qdd

d riu
dt

d

w

w
w ,      (2.3) 

öö
÷

õ
ææ
ç

å
Y---Ö=

Y
2

0

2
220

2
dqq

q
riu

dt

d

w

w
w .      (2.4) 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʛʝʥʝʨʘʪʦʨʦʚ ʩʠʩʪʝʤʳ ʚʨʘʱʘʶʱʠʭʩʷ 

ʢʦʦʨʜʠʥʘʪ, ʫʨʘʚʥʝʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʣʝʤʝʥʪʘʭ ʕʕʉ ʪʘʢ ʞʝ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ d-q ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ, ʥʘʟʳʚʘʝʤʦʡ ʦʧʦʨʥʦʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʟʘ ʦʧʦʨʥʳʡ ʚʳʙʨʘʥ ʛʝʥʝʨʘʪʦʨ ˉ1. 

ʀʪʘʢ, ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʕʕʉ ʙʫʜʝʤ ʠʤʝʪʴ: 
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ʜʣʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʋʇʂ [55, 56, 57] 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʬʦʨʤʫʣʘʭ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʥʷʪʳʤ ʚ [51, 58, 

59]. 
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2.2 ɸʥʘʣʠʟ ʤʦʜʝʣʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 

 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ ʚʠʜʘ ʤʦʜʝʣʝʡ: ʬʠʟʠʯʝʩʢʫʶ, ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠ ʢʦʤʧʴʶʪʝʨʥʫʶ. 

ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʬʠʟʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩ ʝʸ ʧʦʤʦʱʴʶ ʦʙʰʠʨʥʦʛʦ ʦʧʳʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʟʜʘʥʠʷ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ; 

Å ʥʘʛʣʷʜʥʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʝʛʠʩʪʨʘʮʠʶ ʥʘʙʣʶʜʝʥʠʡ ʙʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʙʱʝʡ ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

Å ʯʘʩʪʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʷʚʣʝʥʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ; 

Å ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʝʤʫ ʤʦʜʝʣʴ. 

ʅʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʦʥʘ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʝʪ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: ʚʦ-ʧʝʨʚʳʭ, 

ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʫʶ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ, ʚʣʦʞʠʚ ʦʧʨʝʜʝʣʸʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; ʚʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʳʪʝʢʘʝʪ ʠʟ 

ʧʝʨʚʦʛʦ, ʪʘʢ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ ʤʦʜʝʣʠ ʥʝ ʪʨʝʙʫʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ ʩ ʝʸ ʧʦʤʦʱʴʶ ʨʝʞʠʤʦʚ, ʦʧʘʩʥʳʭ ʠʣʠ ʪʨʫʜʥʦʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʚ 

ʥʘʪʫʨʝ (ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʨʝʞʠʤʘʤʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɸʕʉ) ʠ ʪ. ʜ.). 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʪʥʦʩʷʪ ʝʸ ʯʨʝʟʤʝʨʥʦʝ ʫʧʨʦʱʝʥʠʝ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʢʣʶʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪ.  
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ʊʘʢ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ, ʦʥʘ ʦʙʣʘʜʘʝʪ 

ʪʝʤʠ ʞʝ ʙʘʟʦʚʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʯʪʦ ʠ ʧʦʩʣʝʜʥʷʷ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

(ʢʦʤʧʴʶʪʝʨʥʦʡ) ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤʥʦʛʦ ʫʧʨʦʩʪʠʪʴ: 

Å ʩʘʤ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʙʣʠʦʪʝʢ); 

Å ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʚ ʜʠʥʘʤʠʢʝ ʠʭ ʨʘʟʚʝʨʪʳʚʘʥʠʷ; 

Å ʧʦʣʫʯʝʥʠʝ ʨʘʟʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʚ ʯʠʩʣʦʚʦʤ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʤ 

ʚʠʜʝ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʩʝʭ ʪʨʸʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ ʤʦʜʝʣʝʡ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʥʘ ʃʕʇ ʩ ʋʇʂ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʝʸ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʘʤʦʜʦʩʪʘʪʦʯʝʥ, ʦʜʥʦʟʥʘʯʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥ), ʘ ʝʸ ʥʝʜʦʩʪʘʪʢʠ 

(ʪʘʢ ʢʘʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʚʝʣʠʯʠʥʳ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʥʘ ʣʠʥʠʠ) ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

2.3 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʣʠʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ, ʩʦʜʝʨʞʘʱʝʡ ʋʇʂ, ʥʘ ʨʘʙʦʪʫ 

ɼɿʃ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʟʘʱʠʪʳ, ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʇʂ PSCAD ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ (ʩʤ. 

ʈʠʩʫʥʦʢ 2.3) ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [60], ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2.1, 2.2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ɼɿʃ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2.4. 
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ʈʠʩʫʥʦʢ 2.3 ï ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʝ 

PSCAD 

 

 

ʈʠʩʫʥʦʢ 2.4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ɼɿʃ 

 

ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʩ ʧʦʤʦʱʴʶ ʙʣʦʯʥʦʛʦ ʧʨʠʥʮʠʧʘ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ:  

¶ ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʂɿ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʚʥʫʪʨʝʥʥʝʝ ʠʣʠ ʚʥʝʰʥʝʝ ʂɿ 

ʩ ʟʘʜʘʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ; 

¶ ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ; 

¶ ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɼɿʃ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʨʝʘʢʮʠʶ ɼɿʃ ʥʘ 

ʠʤʠʪʠʨʫʝʤʳʝ ʧʦʚʨʝʞʜʝʥʠʷ. 
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2.3.1 ɹʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

 

ɼʣʷ ʩʠʤʫʣʷʮʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, ʚ ʙʣʦʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʟʘʜʘʚʘʣʠʩʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ: ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ ʂɿ, 

ʚʠʜ ʂɿ (ʪʨʸʭʬʘʟʥʦʝ, ʜʚʫʭʬʘʟʥʦʝ, ʜʚʫʭʬʘʟʥʦʝ ʥʘ ʟʝʤʣʶ, ʦʜʥʦʬʘʟʥʦʝ), 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʂɿ. ɼʣʷ ʠʤʠʪʘʮʠʠ ʜʫʛʦʚʳʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʥʝʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʩʠʤʤʝʪʨʠʯʥʦʡ (ʩʤ. ʨʠʩ. 4.6) ʚʦʣʴʪ-ʘʤʧʝʨʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ɺɸʍ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ 

ʟʘʜʘʯʘʤʠ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʦʪʥʦʰʝʥʠʠ 

ʪʦʯʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʬʦʨʤʳ ʢʨʠʚʦʡ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʚʦ 

ʚʨʝʤʷ ʂɿ [70]. 

 

2.3.2 ɹʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 

 

ɼʣʷ ʩʠʤʫʣʷʮʠʠ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʘ 

ʪʘʢ ʞʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʃʕʇ ʩ ʋʇʂ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. ʆʥ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ: 

¶ ʙʣʦʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ; 

¶ ʙʣʦʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃʕʇ; 

¶ ʙʣʦʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʋʇʂ; 

¶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʙʣʦʢʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʜʘʪʯʠʢʦʚ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ. 

 

2.3.2.1 ɹʣʦʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 

 

ɼʣʷ ʠʤʠʪʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʣʦʢʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʪʨʸʭʬʘʟʥʳʝ 

ʛʝʥʝʨʘʪʦʨʳ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʪʘʢʠʤʠ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʢʘʢ: ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ (ʕɼʉ), ʢʦʪʦʨʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʜʘʚʘʣʩʷ 

ʨʘʚʥʳʤ 230 ʢɺ; ʩʜʚʠʛ ʧʦ ʬʘʟʝ (ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʧʝʨʝʪʦʢʦʚ ʘʢʪʠʚʥʦʡ 
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ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʢʘʯʘʥʠʷ); ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʜʘʚʘʣʦʩʴ ʨʘʚʥʳʤ ʦʪ 0 ʜʦ ʟʥʘʯʝʥʠʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤ ʢʣʘʩʩʘ ʥʦʤʠʥʘʣʦʤ 220 ʢɺ). 

 

2.3.2.2 ɹʣʦʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ʂʘʞʜʳʡ ʙʣʦʢ ʃʕʇ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʰʝʩʪʠʧʦʣʶʩʥʠʢ, ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2.5.  

 

 

ʈʠʩʫʥʦʢ 2.5 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʫʯʘʩʪʢʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʦʩʥʦʚʫ ʙʳʣʠ ʚʟʷʪʳ ʜʚʝ ʨʝʘʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ: ʋʭʪʘ ï ʄʠʢʫʥʴ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʢɺ (ʚ 

ʚʘʨʠʘʥʪʘʭ ʩ ʩʝʯʝʥʠʝʤ ʧʨʦʚʦʜʘ 400 ʠ 500 ʤʤ
2
) ʠ ɹʨʘʪʩʢ ï ʀʨʢʫʪʩʢ ʥʘʧʨʷʞʝʥʠʝʤ 

500 ʢɺ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠʨʫʝʤʦʡ ʣʠʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʜʘʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ: ʧʦʛʦʥʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʷʤʦʡ ʠ 

ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʷʤʦʡ ʠ ʥʫʣʝʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʩʤ. ʪʘʙʣʠʮʫ 2.1), ʘ ʪʘʢʞʝ ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʃʕʇ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʙʣʦʢʠ ʃʕʇ ʜʨʦʙʠʣʠʩʴ 

ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʫʯʘʩʪʢʠ. 
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ʊʘʙʣʠʮʘ 2.1 ï ʇʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʭʝʤʝ ʟʘʤʝʱʝʥʠʷ ʠ ʠʭ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʚ ʩʭʝʤʝ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʃʕʇ 

220 ʢɺ 500 ʢɺ 

400 ʤʤ
2
 500 ʤʤ

2
 300 ʤʤ

2
 500 ʤʤ

2
 

R 

ɸʢʪʠʚʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʚʦʜʘ, ʆʤ/ʢʤ 

0,075; 

0,225* 

0,06; 

0,21* 

0,0327; 

0,1827* 

0,02; 

0,17* 

L 

ʀʥʜʫʢʪʠʚʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʚʦʜʘ, ʆʤ/ʢʤ 

0,42; 

1,39* 

0,413; 

1,36* 

0,31; 

1,33* 

0,304; 

1,3072* 

C 

ɽʤʢʦʩʪʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʄʆʤ/ʢʤ 

Ð Ð 
0,268; 

0,47* 

0,264; 

0,455* 

* ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

2.3.2.3 ɹʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

 

ɹʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʋʇʂ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʠʜʝʘʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ 

ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʸʤʢʦʩʪʴʶ. ɪʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʘʜʘʚʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʫʝʤʦʡ 

ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦ ʬʦʨʤʫʣʝ  

LXkj
C

w

1
= ,          (2.20) 

ʛʜʝ C ï ʸʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ, k ï ʩʪʝʧʝʥʴ (ʢʦʵʬʬʠʮʠʝʥʪ) ʢʦʤʧʝʥʩʘʮʠʠ, j ï 

ʤʥʠʤʘʷ ʝʜʠʥʠʮʘ, ɤ ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ, XL ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʂʦʛʜʘ 

ʪʨʝʙʦʚʘʣʘʩʴ ʥʫʣʝʚʘʷ ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ, ʙʣʦʢ ʋʇʂ ʚʨʝʤʝʥʥʦ ʠʩʢʣʶʯʘʣʩʷ ʠʟ 

ʩʭʝʤʳ. 

 

2.3.3 ɹʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʣʛʦʨʠʪʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ɼɿʃ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʨʘʚʥʝʥʠʠ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ, ʚ ʢʦʪʦʨʦʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʦʢ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)()()( 21ʜʠʬ tititi += ,         (2.21) 
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ʛʜʝ i1(t) ʠ i2(t) ï ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʣʛʦʨʠʪʤ ɼɿʃ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ ʛʣʘʚʝ 4. 

 

2.4 ɺʝʨʠʬʠʢʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ 

 

ʇʝʨʚʦʛʦ ʠʶʣʷ 2023-ʛʦ ʛʦʜʘ ʚ 19:03:28 ʧʦ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ ʥʘ ʦʜʥʦʡ ʠʟ 

ʮʝʧʝʡ ʚʦʟʜʫʰʥʦʡ ʃʕʇ ɹʨʘʪʩʢ ï ʀʨʢʫʪʩʢ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 92,96 ʢʤ ʦʪ ʋʇʂ ʚ 

ʩʪʦʨʦʥʫ ɹʨʘʪʩʢʦʡ ɻʕʉ ʧʨʦʠʟʦʰʣʦ ʜʫʛʦʚʦʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʬʘʟʳ C ʥʘ ʟʝʤʣʶ. 

ʉ ʮʝʣʴʶ ʚʝʨʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ, ʜʘʥʥʳʡ ʨʝʞʠʤ ʙʳʣ 

ʚʦʩʧʨʦʠʟʚʝʜʸʥ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʘʭ 2.6, 2.7. 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʪʦʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʋʇʂ 
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ʈʠʩʫʥʦʢ 2.7 ï ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʪʦʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʘʤʧʣʠʪʫʜʝ ʩʦʩʪʘʚʠʣʘ ʤʝʥʝʝ 12%, ʧʦʛʨʝʰʥʦʩʪʴ 

ʧʦ ʫʛʣʫ - ʤʝʥʝʝ 1,5% [60]. ʂ ʚʦʟʤʦʞʥʳʤ ʧʨʠʯʠʥʘʤ ʨʘʩʭʦʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʚʝʣʠʯʠʥʳ ʕɼʉ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʫʛʣʳ; 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʢʦʥʝʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʜʩʪʘʥʮʠʷʭ, 

ʦʧʝʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ); 

¶ ʦʪʩʫʪʩʪʚʠʝ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ 

(ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʫʛʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʟʝʤʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʧʦʨʳ); 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʦʜʝʣʠ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ 

(ʦʪʩʫʪʩʪʚʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʯʘʥʠʷ ʨʦʪʦʨʦʚ ʛʝʥʝʨʘʪʦʨʦʚ, ʦʪʩʫʪʩʪʚʠʝ 

ʬʦʨʩʠʨʦʚʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʚʦ ʚʨʝʤʷ ʂɿ); 

¶ ʧʦʛʨʝʰʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʥʝʯʥʳʤ ʰʘʛʦʤ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ. 
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2.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2 

 

1. ʇʨʠʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʥʘ ʃʕʇ ʩ ʋʇʂ. 

2. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʦʜʝʣʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ, ʧʦʣʦʞʝʥʥʘʷ ʚ ʦʩʥʦʚʫ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʸ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ; ʦʧʠʩʘʥʘ 

ʧʨʠʤʝʥʷʝʤʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

4. ʇʨʦʚʝʜʸʥʥʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʘ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʸ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ɻʣʘʚʘ 3 ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʳʭ 

ʨʝʞʠʤʦʚ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ 

ʦʪ 0 ʜʦ 100 % 

 

3.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʚ ʧʨʦʛʨʘʤʤʝ PS CAD 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʭʝʤʘ 

ʟʘʤʝʱʝʥʠʷ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ 3.1. ɿʘ ʧʨʦʪʦʪʠʧ ʙʳʣʘ ʚʟʷʪʘ ʣʠʥʠʷ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ 220 ʢɺ ʋʭʪʘ ï ʄʠʢʫʥʴ, ʥʘ ʢʦʪʦʨʦʡ ʧʦ ʟʘʷʚʣʝʥʠʶ ʌʉʂ ɽʕʉ 

ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ [39].  

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʣʠʥʠʠ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: ʠʜʝʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʨʸʭʬʘʟʥʦʛʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʸʥʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ Z (ʙʣʦʢʠ ʉʠʩʪʝʤʘ 

1, ʉʠʩʪʝʤʘ 2), ʠʜʝʘʣʴʥʳʭ ʘʤʧʝʨʤʝʪʨʦʚ ʠ ʚʦʣʴʪʤʝʪʨʦʚ (ʙʣʦʢʠ ʇʦʜʩʪʘʥʮʠʷ 1, 

ʇʦʜʩʪʘʥʮʠʷ 2), ʠʜʝʘʣʴʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ C, ʯʝʪʳʨʸʭ ʩʝʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʩʦʙʦʡ ʩʭʝʤʫ ʟʘʤʝʱʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ (ʙʣʦʢʠ ʃʕʇ). 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʃʕʇ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 2.5.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ: ʣʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʳʣʦ 

ʦʜʠʥʘʢʦʚʳʤ ʠ ʩʦʩʪʘʚʣʷʣʦ 220 ʢɺ, ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ 
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʩʠʤʚʦʣʠʟʠʨʫʝʤʦʝ ʵʣʝʤʝʥʪʘʤʠ Z): 0,518+j5,210 ʆʤ (ʧʨʷʤʘʷ ʠ 

ʦʙʨʘʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ), ʨʘʟʥʦʩʪʴ ʫʛʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ: 0Á; 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʪʦʯʢʝ ʂɿ: 0 ʆʤ, ʥʘʯʘʣʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʫʛʦʣ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟʳ ɸ ʨʘʚʝʥ 0Á. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ [61, 62] 100% 

ʢʦʤʧʝʥʩʘʮʠʷ ʧʨʦʜʦʣʴʥʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʥʪʫʨʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʃʕʇ) ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʸʥʥʳʝ ʠʥʜʫʢʪʠʚʥʦʝ ʠ 

ʸʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʳ (ʧʦ ʤʦʜʫʣʶ) ʤʝʞʜʫ ʩʦʙʦʡ, ʪ.ʝ. ʢʦʛʜʘ 

CL XX =
                  

(3.1) 

ʠʣʠ 

Cj
Lj

w
w

1
= ,                  (3.2) 

ʛʜʝ XL ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, XC ï ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, j ï ʤʥʠʤʘʷ 

ʝʜʠʥʠʮʘ, ɤ ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ, L ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ, C ï ʸʤʢʦʩʪʴ, ʪʘʢ ʢʘʢ ʟʘ ʩʯʸʪ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʟʥʘʢʠ, ʧʨʠ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʣʦʞʝʥʠʠ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʛʜʘ ʠʭ ʤʦʜʫʣʠ 

ʥʝʨʘʚʥʳ, ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʥʝʧʦʣʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ (ʥʝʜʦʢʦʤʧʝʥʩʘʮʠʷ) ʣʠʙʦ 

ʧʝʨʝʢʦʤʧʝʥʩʘʮʠʷ (ʢʦʛʜʘ ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʦʣʴʰʝ ʠʥʜʫʢʪʠʚʥʦʛʦ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʣʷ 100%-ʡ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʃʕʇ, ʨʘʚʥʦʛʦ 106,176  ʆʤ, ʸʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʋʇʂ, ʩʦʩʪʘʚʣʷʣʘ 29,99 ʤʢʌ. 

ʌʦʨʤʫʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʫʩʪʨʦʡʩʪʚ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

ʩʚʦʜʠʣʘʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʦʦʯʝʨʸʜʥʦ 

ʠʤʠʪʠʨʦʚʘʣʠʩʴ ʪʨʸʭʬʘʟʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʧʨʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ:  0, 5, 10, 20, 40, 50, 80, 100%. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʧʨʠʥʷʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʰʠʥ 

ʚ ʣʠʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʥʠʤʘʣʠʩʴ ʩ ʬʘʟʳ çAè.  
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ʇʨʠ ʥʫʣʝʚʦʡ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʘʷ ʣʠʥʠʷ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʙʳʯʥʫʶ (ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʫʶ) ʩ ʧʨʠʩʫʱʠʤʠ 

ʝʡ ʘʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚ ʥʘʯʘʣʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʈʠʩʫʥʦʢ 

3.2).  

 

 

ʈʠʩʫʥʦʢ 3.2 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 0% 

 

ʉ ʨʦʩʪʦʤ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʘʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʩʦ ʩʪʦʨʦʥʳ ʋʇʂ ʩʤʝʥʷʝʪ ʟʘʪʫʭʘʶʱʘʷ ʩʠʥʫʩʦʠʜʘ ʧʦʜʩʠʥʭʨʦʥʥʦʡ ʯʘʩʪʦʪʳ (ʩʤ. 

ʈʠʩʫʥʦʢ 3.3), ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʡ ʨʘʩʪʸʪ ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʝʜʝʣʘ ʚʤʝʩʪʝ ʩ ʨʦʩʪʦʤ 

ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ.  

 

 

ʈʠʩʫʥʦʢ 3.3 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 10% 
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ʊʘʢ, ʧʨʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 20% ʠ ʙʦʣʝʝ ʯʘʩʪʦʪʘ 

ʧʦʜʩʠʥʭʨʦʥʥʦʡ ʩʠʥʫʩʦʠʜʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ, 

ʠʟ-ʟʘ ʯʝʛʦ ʥʘʯʠʥʘʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʷʚʣʝʥʠʝ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ (ʩʤ. ʈʠʩʫʥʦʢ 

3.4). 

 

 

ʈʠʩʫʥʦʢ 3.4 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 40% 

 

 ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦʜʩʠʥʭʨʦʥʥʦʡ ʯʘʩʪʦʪʳ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴʶ ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʚʨʝʞʜʸʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦ ʩʪʦʨʦʥʳ ʋʇʂ: ʢʦʛʜʘ 

ʸʤʢʦʩʪʴ ʋʇʂ ʪʘʢʦʚʘ, ʯʪʦ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ, ʙʣʠʟʢʘ ʢ 100%, ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʧʦʜʩʠʥʭʨʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʤʫ 

ʟʥʘʯʝʥʠʶ ʩʪʨʝʤʠʪʩʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʝ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʘʤʧʣʠʪʫʜʳ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʘ ʪʦʢʠ 

ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʟʘʠʤʥʳʤ ʫʛʣʦʤ ʙʣʠʟʢʠʤ ʢ ʟʥʘʯʝʥʠʶ 90Á (ʩʤ. ʈʠʩʫʥʦʢ 3.5).  
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ʈʠʩʫʥʦʢ 3.5 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 50% 

 

ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʫʶʱʠʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʧʦʜʩʠʥʭʨʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʚʝʨʭʩʠʥʭʨʦʥʥʫʶ (ʩʤ. ʈʠʩʫʥʦʢ 3.6).  

 

 

ʈʠʩʫʥʦʢ 3.6 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 80% 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʟʘ ʩʯʸʪ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʦʚ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ [63, 64]. ʇʦʤʠʤʦ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ 
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ʩʢʚʦʟʥʦʛʦ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʪʘʢ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʘʶʱʫʶ 

ʠʥʚʝʨʩʠʶ ʪʦʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʂɿ ʥʘ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ, ʯʪʦ ʧʨʠ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (ʤʝʥʝʝ 75%) ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʩʤ. ʪʘʙʣ. 3.1). ɹʦʣʝʝ 

ʚʳʩʦʢʠʝ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (75% ʠ ʙʦʣʝʝ) ʥʘʦʙʦʨʦʪ ʧʨʠʚʦʜʷʪ ʢ 

ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʟʘʱʠʪʳ 

ʃʕʇ ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʘ 

ʂɿ ʥʝ ʧʨʠʚʝʜʸʪ ʢ ʫʭʫʜʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʩʪʝʧʝʥʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʜʦ 75% ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʋʇʂ 

ʧʦʩʨʝʜʠʥʝ ʣʠʥʠʠ. 

 

ʊʘʙʣʠʮʘ 3.1 ï ʆʪʥʦʰʝʥʠʝ ʪʦʢʦʚ ʂɿ ʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʠ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ 

ʃʕʇ (ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ) 

ʊʦʯʢʘ 

ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ 

ʉʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ, % 

0 10 20 30 40 50 60 70 80 90 100 

ʂ2 1 1,04 1,09 1,15 1,25 1,38 1,6 1,88 1,85 1,162 0,634 

ʂ3 1 1,11 1,27 1,54 2,05 2,95 2,49 1,24 0,659 0,377 0,231 

 

ʀʟ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʈʠʩʫʥʢʘ 3.6 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʨʦʜʦʣʴʥʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʋʇʂ ʧʦʚʨʝʞʜʸʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʃʕʇ, ʙʦʣʝʝ 50% ʫʛʣʳ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʩʪʨʝʤʷʪʩʷ ʢ 180Á, ʪ.ʝ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʚʝʨʩʠʷ ʪʦʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʦʢʦʣʦ 5 ʤʩ) ʪʦʢʠ ʢʘʢ ʙʳ ʩʠʥʬʘʟʥʳ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʌʫʨʴʝ, ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ (ʢʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦ ʂɿ) 

ʩʦʜʝʨʞʠʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʛʘʨʤʦʥʠʢ, ʢʨʘʪʥʳʭ ʦʩʥʦʚʥʦʡ. ʉʦʛʣʘʩʥʦ 

ʚʳʨʘʞʝʥʠʶ (3.2) ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʘʩʪʦʪʳ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʜʦʣʞʥʳ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʝʥʷʪʴʩʷ ʟʥʘʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʘʧʨʠʤʝʨ, L ʠ/ʠʣʠ C, 

ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʘʚʝʥʩʪʚʦ ʥʘʨʫʰʘʝʪʩʷ. ʊʘʢ, ʫʞʝ ʜʣʷ ʚʪʦʨʦʡ ʛʘʨʤʦʥʠʢʠ (100 

ɻʮ), ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʧʝʨʝʭʦʜʥʦʤ ʧʨʦʮʝʩʩʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʛʦ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢ ʝʤʢʦʩʪʥʦʤʫ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 4:1, ʪ.ʝ. ʫʞʝ ʜʣʷ ʚʪʦʨʦʡ ʛʘʨʤʦʥʠʢʠ 

ʠʤʝʶʱʠʝʩʷ ʚ ʃʕʇ ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʸʤʢʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ 

ʨʝʞʠʤʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʜʦʢʦʤʧʝʥʩʘʮʠʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʚʝʨʩʠʷ ʪʦʢʦʚ ʜʣʷ 

ʜʘʥʥʳʭ ʯʘʩʪʦʪ ʙʫʜʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʘʩʪʦʪʳ 100 ɻʮ ʚʤʝʩʪʦ 50 ɻʮ (ʩʤ. ʈʠʩʫʥʦʢ 3.7). ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʃʕʇ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʨʝʘʛʠʨʫʶʱʝʡ ʥʘ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ, 

ʯʪʦ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3.2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʚ ʧʝʨʚʳʝ 50 ʤʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʂɿ ʩʥʠʞʘʝʪʩʷ ʥʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ï ʤʝʥʝʝ ʯʝʤ ʥʘ 20%. 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 100% (100 ɻʮ) 

 

 

3.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʚʷʟʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ 
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ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʦʧʠʩʘʥʥʘʷ ʚ 

ʨʘʟʜʝʣʝ 3.1. 

 

3.2.1 ɸʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʘʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʠ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ: ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʜʦʣʴʥʦʛʦ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʃʕʇ ʙʳʣʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ 100%; 

ʣʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 220 ʢɺ, ʨʘʟʥʦʩʪʴ 

ʫʛʣʦʚ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ ʧʦ ʥʘʧʨʷʞʝʥʠʶ: 0Á; ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 0 ʆʤ. 

ʌʦʨʤʫʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ ʩʚʦʜʠʣʘʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ. ɺ ʢʘʞʜʦʡ 

ʪʦʯʢʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʦʦʯʝʨʸʜʥʦ ʠʤʠʪʠʨʦʚʘʣʠʩʴ ʪʨʸʭʬʘʟʥʳʝ 

ʩʠʤʤʝʪʨʠʯʥʳʝ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʥʘʯʘʣʦ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʨʘʟʥʳʝ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟʳ ɸ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʦʞʝʥʠʠ: 0Á, 30Á, 90Á, 150Á, 180Á, 210Á, 270Á, 330Á. ʇʨʠ ʵʪʦʤ ʟʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʧʨʠʥʠʤʘʣʦʩʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʰʠʥ ʚ ʣʠʥʠʶ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʸʥʥʳʝ ʥʘ ʈʠʩʫʥʢʘʭ 3.8 ï 3.9, ʩʥʠʤʘʣʠʩʴ ʩ ʬʘʟʳ 

çAè. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʩʮʠʣʣʦʛʨʘʤʤ ʈʠʩʫʥʢʦʚ 3.8 ʠ 3.9, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʚʝʨʩʥʳʡ 

ʭʘʨʘʢʪʝʨ ʪʦʢʦʚ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʪʦʢʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʂɿ, 

ʥʘʧʨʘʚʣʝʥʳ ʢ ʤʝʩʪʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʨʘʙʘʪʳʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʃʕʇ, ʠʩʧʦʣʴʟʫʶʱʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʣʦʛʠʢʫ ʨʘʙʦʪʳ (ʩʤ. ʪʘʙʣʠʮʫ 3.2). 
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ʈʠʩʫʥʦʢ 3.8 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʫʛʣʘʭ ʥʘʧʨʷʞʝʥʠʷ 0Á 

 

 

ʈʠʩʫʥʦʢ 3.9 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʫʛʣʘʭ ʥʘʧʨʷʞʝʥʠʷ 90Á 

 

ʈʠʩʫʥʢʠ 3.8 ʠ 3.9 ʪʘʢʞʝ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʩʤ. ʪʘʙʣʠʮʫ 3.2) ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʘʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ 

ʚʣʠʷʝʪ ʥʘ ʘʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʋʇʂ. 
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ʊʘʙʣʠʮʘ 3.2 ï ʄʘʢʩʠʤʘʣʴʥʳʝ ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʂɿ ʧʨʠ ʧʝʨʝʭʦʜʥʦʤ 

ʧʨʦʮʝʩʩʝ ʥʘ ʃʕʇ ʩʦ 100% ʩʪʝʧʝʥʴʶ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʤʧʣʠʪʫʜʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʪʦʢʦʚ ʂɿ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʥʘ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ  

ʊʦʯʢʘ 

ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ 

ɺʠʜ 

ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ 

ʋʛʦʣ ʕɼʉ 

0Á 30Á 60Á 90Á 120Á 150Á 

ʂ2 
ʪʨʸʭʬʘʟʥʦʝ 1,25 1,21 1,06 0,958 1,12 1,22 

ʜʚʫʭʬʘʟʥʦʝ 1,21 1,06 0,958 1,12 1,22 1,25 

ʂ3 
ʪʨʸʭʬʘʟʥʦʝ 0,912 0,91 0,848 0,804 0,902 0,92 

ʜʚʫʭʬʘʟʥʦʝ 0,91 0,848 0,804 0,902 0,92 0,912 

 

3.2.2 ɸʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ 

 

ʌʦʨʤʫʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʝʪʦʢʦʚ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʭ 

ʨʘʟʥʦʩʪʴʶ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʢʦʥʮʘʤ ʃʕʇ ʥʘ ʢʘʯʝʩʪʚʦ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ, 

ʩʚʦʜʠʣʘʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʨʝʞʠʤ ʧʝʨʝʪʦʢʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʧʨʘʚʘ ʥʘʣʝʚʦ. ʅʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʨʝʞʠʤ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚ ʢʘʞʜʦʡ 

ʪʦʯʢʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ 3.1) ʧʦʦʯʝʨʸʜʥʦ ʠʤʠʪʠʨʦʚʘʣʠʩʴ 

ʪʨʸʭʬʘʟʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ, ʥʘʯʘʣʦ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 

ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʬʘʟʳ ɸ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʦʞʝʥʠʠ: 0Á, 30Á, 90Á, 150Á, 180Á, 210Á, 270Á, 330Á. 

ʇʨʠ ʵʪʦʤ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʧʨʠʥʠʤʘʣʦʩʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʰʠʥ 

ʚ ʣʠʥʠʶ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʫ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʚ ʩʘʤʳʡ ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʙʆʣʴʰʘʷ 

ʩʪʝʧʝʥʴ ʧʨʦʪʠʚʦʬʘʟʥʦʩʪʠ ʪʦʢʦʚ, ʯʝʤ ʧʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʱʥʦʩʪʠ ʦʪ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʢ ʪʦʯʢʝ ʂɿ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ 

ʧʨʦʪʠʚʦʬʘʟʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʦʛʜʘ ʥʘʯʘʣʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʚʝʢʪʦʨ ʬʘʟʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ 0 

- 30Á, 180 - 210Á. 
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ʊʦʯʥʦ ʪʘʢ ʞʝ ʢʘʢ ʠ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʜʣʷ ʃʕʇ 500 ʢɺ ʥʘʠʙʦʣʴʰʠʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʠʩʢʘʞʝʥʠʷ ʪʦʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ, 

ʥʘʯʘʣʦ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʩʠʥʫʩʦʠʜʘ ʠʩʪʦʯʥʠʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʝʙʥʝ ʚʦʣʥʳ, ʪ.ʝ. ʧʨʠ ʫʛʣʘʭ 90 ʠ 270Á. 

ʄʠʥʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʠʩʢʘʞʝʥʠʡ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʛʜʘ ʩʠʥʫʩʦʠʜʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʦʣʴ. 

 

3.2.3 ɸʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʥʘʧʨʷʞʝʥʠʷ ʦʜʥʦʠʤʸʥʥʳʭ 

ʬʘʟ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚ ʥʘʧʨʷʞʝʥʠʡ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʥʘ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʩʥʘʙʞʸʥʥʦʡ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʙʳʣʠ 

ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ: ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʨʦʜʦʣʴʥʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʃʕʇ ʙʳʣʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ 

ʩʦʩʪʘʚʣʷʣʘ 100%; ʣʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 220 ʢɺ; ʨʘʟʥʦʩʪʴ ʫʛʣʦʚ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 

ʩʦʩʪʘʚʣʷʣʦ: 0Á ʠ 8,04Á (ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʦʪʝʢʘʥʠʝ ʧʦ ʃʕʇ ʪʦʢʘ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʠ ʧʝʨʝʜʘʯʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʧʨʘʚʘ ʥʘʣʝʚʦ), 0Á ʠ 16,8Á (ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʦʪʝʢʘʥʠʝ ʧʦ ʃʕʇ ʜʚʦʡʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʠ ʧʝʨʝʜʘʯʠ 

ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʧʨʘʚʘ ʥʘʣʝʚʦ), 8,04Á ʠ 0Á (ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʦʪʝʢʘʥʠʝ ʧʦ 

ʃʕʇ ʪʦʢʘ ʥʦʤʠʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʝʨʝʜʘʯʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ), 

16,8Á ʠ 0Á (ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʦʪʝʢʘʥʠʝ ʧʦ ʃʕʇ ʜʚʦʡʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʠ 

ʧʝʨʝʜʘʯʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ); ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 0,01 ʆʤ. 

ʌʦʨʤʫʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʝʪʦʢʦʚ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʭ 

ʨʘʟʥʦʩʪʴʶ ʫʛʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʢʦʥʮʘʤ ʃʕʇ ʥʘ ʢʘʯʝʩʪʚʦ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ, 

ʩʚʦʜʠʣʘʩʴ ʢ ʩʣʝʜʫʶʱʝʤʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʨʝʞʠʤ ʧʝʨʝʪʦʢʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʪʦʢʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʵʪʦʪ 
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ʞʝ ʨʝʞʠʤ, ʥʦ ʩ ʜʚʦʡʥʳʤ ʥʦʤʠʥʘʣʴʥʳʤ ʪʦʢʦʤ. ʅʘ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʸʨʪʦʤ ʵʪʘʧʝ 

ʠʟʫʯʘʣʩʷ ʨʝʞʠʤ ʧʝʨʝʪʦʢʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 

ʥʦʤʠʥʘʣʴʥʳʤ ʠ ʜʚʦʡʥʳʤ ʥʦʤʠʥʘʣʴʥʳʤ ʪʦʢʦʤ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʦʦʯʝʨʸʜʥʦ ʠʤʠʪʠʨʦʚʘʣʠʩʴ ʪʨʸʭʬʘʟʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʧʨʠʥʠʤʘʣʦʩʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʰʠʥ ʚ ʣʠʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʸʥʥʳʝ ʥʘ 

ʈʠʩʫʥʢʘʭ 3.10 ï 3.11, ʩʥʠʤʘʣʠʩʴ ʩ ʬʘʟʳ çAè. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʥʦʩʪʠ ʫʛʣʦʚ 16,8Á (ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʦʡʥʦʤʫ ʥʦʤʠʥʘʣʴʥʦʤʫ ʪʦʢʫ ʃʕʇ ʧʦ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ) ʠ 

ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʋʇʂ ʢ ʪʦʯʢʝ ʂɿ, ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ (ʈʠʩʫʥʦʢ 3.10). ʇʨʠ ʵʪʦʤ ʚ ʩʘʤʦʤ ʝʛʦ ʥʘʯʘʣʝ ʠ ʥʘ ʚʩʸʤ 

ʧʨʦʪʷʞʝʥʠʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʪʦʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʪʠʚʦʬʘʟʥʳ [93]. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʚʥʫʪʨʝʥʥʝʝ ʂɿ ʥʘ ʃʕʇ, ʦʧʝʨʠʨʫʷ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʦʡ ʃʕʇ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ (ʩʤ. 

ʪʘʙʣʠʮʫ 3.3), ʪʘʢ ʢʘʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʤʘʣʳʤ ʟʥʘʯʝʥʠʷʤ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʂɿ. 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʨʘʟʥʦʩʪʠ ʫʛʣʦʚ ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ +16,8Á 

(ʥʘʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʋʇʂ ʢ ʪʦʯʢʝ ʂɿ) 
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ʅʘʧʨʦʪʠʚ, ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʘʟʥʦʩʪʠ ʫʛʣʦʚ, ʩʦʩʪʘʚʣʷʶʱʝʡ -16,8Á ʠ 

ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʪʦʯʢʠ ʂɿ ʢ ʋʇʂ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʪʦʢʠ ʩʠʥʬʘʟʥʳ (ʈʠʩʫʥʦʢ 3.11), ʯʪʦ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʧʦʟʚʦʣʷʝʪ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʃʕʇ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʝ ʂɿ (ʩʤ. ʪʘʙʣʠʮʫ 

3.3) . 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʨʘʟʥʦʩʪʠ ʫʛʣʦʚ ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ -16,8Á 

(ʥʘʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʪʦʯʢʠ ʂɿ ʢ ʋʇʂ) 

 

ʊʘʙʣʠʮʘ 3.3 ï ʆʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʠ ʧʝʨʝʭʦʜʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʃʕʇ ʩʦ 100% ʢʦʤʧʝʥʩʘʮʠʝʡ ʚʳʟʚʘʥʥʳʤ ʢʦʨʦʪʢʠʤ 

ʟʘʤʳʢʘʥʠʝʤ ʢ ʘʤʧʣʠʪʫʜʥʳʤ ʟʥʘʯʝʥʠʷʤ ʪʦʢʦʚ ʂɿ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʥʘ 

ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ (ʚ ʩʢʦʙʢʘʭ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ 

ʨʝʞʠʤʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ) 

ʊʦʯʢʘ 

ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ 

ʋʛʦʣ ʤʝʞʜʫ ʕɼʉ ʩʠʩʪʝʤ 

-24,3Á -21,5Á -16,8Á -8,04Á 8,04Á 16,8Á 21,5Á 24,3Á 

ʂ2 
1,389 

(0,929) 

1,337 

(0,897) 

1,227 

(0,841) 

1,082 

(0,735) 

0,789 

(0,533) 

0,665 

(0,422) 

0,541 

(0,364) 

0,483 

(0,33) 

ʂ3 
1,439 

(0,441) 

1,366 

(0,417) 

1,235 

(0,376) 

0,986 

(0,3) 

0,6 

(0,167) 

0,374 

(0,115) 

0,341 

(0,105) 

0,349 

(0,109) 

 

ɺ ʪʘʙʣʠʮʝ 3.3 ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʧʨʠ ʨʘʟʥʦʩʪʠ ʫʛʣʦʚ 

21,5Á, ʯʪʦ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʚ ʪʦʯʢʝ ʂ3 ʚʳʟʳʚʘʝʪ ʧʦʣʥʫʶ ʠʥʚʝʨʩʠʶ ʪʦʢʦʚ (ʪʦʢʠ ʧʦ 
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ʢʦʥʮʘʤ ʣʠʥʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʟʘʠʤʥʳʤ ʫʛʣʦʤ 180Á). ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘʠʤʝʥʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ʕɼʉ 

ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ ʚʧʣʦʪʴ ʜʦ ʟʥʘʯʝʥʠʡ, ʧʦʙʫʞʜʘʶʱʠʭ ʪʨʸʭʢʨʘʪʥʳʡ ʪʦʢ ʣʠʥʠʠ 

(24,3Á), ʚʳʟʳʚʘʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʝʛʦ ʧʦʚʳʰʝʥʠʷ (ʩʤ. ʪʘʙʣ. 3.3). 

 

3.2.4 ɸʚʘʨʠʡʥʳʝ ʨʝʞʠʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʚ 

ʪʦʯʢʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʪʦʯʢʝ 

ʂɿ ʥʘ ʧʘʨʘʤʝʪʨʳ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʘ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ: ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʃʕʇ ʙʳʣʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ ʩʦʩʪʘʚʣʷʣʘ 100%; ʣʠʥʝʡʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 220 ʢɺ; ʨʘʟʥʦʩʪʴ 

ʫʛʣʦʚ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʩʦʩʪʘʚʣʷʣʦ: 0Á; ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʝʨʝʭʦʜʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʳʙʠʨʘʣʦʩʴ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʜʫʛʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 40% ʦʪ ʥʦʤʠʥʘʣʘ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ [70]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʯʢʝ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʪʦʢʘ ʤʠʥʠʤʘʣʴʥʦ (ʪʦʯʢʘ ʂ3), ʠʤʠʪʠʨʦʚʘʣʠʩʴ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺʝʣʠʯʠʥʘ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʳʙʠʨʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʚʝʣʠʯʠʥʳ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ, 

ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ, ʯʪʦ ʙʳ ʚ ʧʨʝʜʝʣʝ ʵʪʦ ʧʘʜʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʣʦ 40% ʦʪ ʥʦʤʠʥʘʣʘ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ ʦʪ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ) ʚ ʪʦʯʢʝ ʂɿ (ʈʠʩʫʥʦʢ 3.12). ɼʣʷ ʫʜʦʙʩʪʚʘ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ 
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ʙʳʣʠ ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʦʪʥʦʰʝʥʠʷ ʵʪʠʭ ʪʦʢʦʚ ʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʪʦʢʦʚ ʥʘ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ: 
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ʛʜʝ: Uʧʝʨ ï ʥʘʧʨʷʞʝʥʠʝ ʚ ʤʝʩʪʝ ʂɿ,  

Rʧʝʨ ï ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ ʂɿ,
  ()3

ɼʀʌ100I
 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʪʨʸʭʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʃʕʇ ʩʦ 100% ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ,  

()3
ɼʀʌ0I

 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʪʨʸʭʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʃʕʇ ʙʝʟ ʋʇʂ,  

()2

ɼʀʌ100I
 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʜʚʫʭʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʃʕʇ ʩʦ 100% ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ,  

()2
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ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʜʚʫʭʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʃʕʇ ʙʝʟ ʋʇʂ,  

( )1,1

ɼʀʌ100I
 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʜʚʫʭʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʟʝʤʣʶ ʥʘ ʃʕʇ ʩʦ 100% ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ,  
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( )1,1

ɼʀʌ0I
 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʜʚʫʭʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʟʝʤʣʶ ʥʘ ʃʕʇ ʙʝʟ ʋʇʂ,  

()1
ɼʀʌ100I

 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʦʜʥʦʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʃʕʇ ʩʦ 100% ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ,  

()1
ɼʀʌ0I

 
ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʦʜʥʦʬʘʟʥʦʛʦ 

ʂɿ ʥʘ ʃʕʇ ʙʝʟ ʋʇʂ. ʆʪʤʝʪʠʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʠʢ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘ ʃʕʇ ʙʝʟ ʋʇʂ ʯʠʩʣʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʘʤʧʣʠʪʫʜʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ. 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘ ʃʕʇ ʩ 

ʋʇʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ (ʩʤ. ʈʠʩʫʥʦʢ 3.12) ʥʘʣʠʯʠʝ ʋʇʂ ʥʘ ʃʕʇ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʥʠʞʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʧʨʠ ʦʜʥʦʬʘʟʥʦʤ ʠ 

ʜʚʫʭʬʘʟʥʦʤ ʂɿ ʥʘ ʟʝʤʣʶ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʨʝʤʠʪʩʷ 
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ʢ ʥʫʣʶ). ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʵʪʠ ʚʠʜʳ ʂɿ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʧʦʜʨʦʙʥʦ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʂʘʩʘʝʤʦ ʚʣʠʷʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʪʦʢʠ ʂɿ ʥʘ 

ʃʕʇ ʩ ʋʇʂ, ʪʦ ʪʘʢ ʞʝ ʢʘʢ ʠ ʥʘ ʃʕʇ ʙʝʟ ʋʇʂ ʥʘʣʠʯʠʝ ʧʝʨʝʭʦʜʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʢ ʩʘʤʠʭ ʪʦʢʦʚ, ʪʘʢ ʠ ʠʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʚ ʧʝʨʝʭʦʜʥʦʤ ʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ). ʂʘʢ 

ʚʠʜʥʦ ʠʭ ʛʨʘʬʠʢʘ ʥʘ ʈʠʩʫʥʢʝ 3.12 ʥʘʣʠʯʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʦʢʘʤʠ ʥʘ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ ʦʱʫʪʠʤʦ 

ʩʥʠʞʘʝʪ ʘʤʧʣʠʪʫʜʫ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʧʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘ 

ʃʕʇ ʩ ʋʇʂ. ʕʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʲʷʩʥʷʝʪʩʷ, ʪʝʤ ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʟʘʪʫʭʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʝ 

ʘʤʧʣʠʪʫʜʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ. ɼʣʷ ʦʜʥʦʬʘʟʥʦʛʦ ʠ ʜʚʫʭʬʘʟʥʦʛʦ ʂɿ ʜʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʠʤʝʝʪ ʣʘʚʠʥʦʦʙʨʘʟʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʪʘʢ ʢʘʢ ʩʥʠʞʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ 

ʟʘʢʦʥʫ ʆʤʘ ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʡ ʧʨʦʩʘʜʢʝ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʟʥʘʯʥʦʛʦ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ 

Rʧʝʨ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʃʕʇ ʙʝʟ ʋʇʂ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʜʦʙʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʜʫʛʦʚʳʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʪʘʢ ʢʘʢ ʩʦʛʣʘʩʥʦ [80ï83] ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʫʛʠ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʠʣʝ ʪʦʢʘ: 
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ʛʜʝ: rʜ ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʫʛʠ, ʆʤ; lʜ ï ʜʣʠʥʘ ʜʫʛʠ, ʤ; Iʜ ï ʜʝʡʩʪʚʫʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚ ʜʫʛʝ, ɸ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢ ʞʝ ʧʨʠʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ: 

ʜ

ʜ

ʜ 2500
I

l
r Ö= ,          (3.10) 

4,1

ʜ

ʜ

ʜ 28700
I

l
r Ö= ,          (3.11) 
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87,0

ʜ

ʜ

ʜ

370
I

l
r Ö= .          (3.12) 

ɺ [84, 85] ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʨʘʞʝʥʠʝ (3.10), ʚ [86] ï ʚʳʨʘʞʝʥʠʝ (3.11), ʚ [87] 

ï ʚʳʨʘʞʝʥʠʝ (3.12). ɺ [80] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʘʝʤʳʝ ʧʦ ʬʦʨʤʫʣʝ (3.12) 

ʟʥʘʯʝʥʠʷ rʜ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʦʢʘʭ (ʪʳʩʷʯʠ ʘʤʧʝʨ) ʥʝ ʠʤʝʶʪ ʙʦʣʴʰʠʭ 

ʨʘʩʭʦʞʜʝʥʠʡ ʩʦ ʟʥʘʯʝʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦ (3.9). ɺ [70] ʪʘʢ ʞʝ ʦʪʤʝʯʘʝʪʩʷ, 

ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʨʘʞʝʥʠʝʤ (3.10) ʬʦʨʤʫʣʘ ɺʘʨʨʠʥʛʪʦʥʘ (3.11) ʜʘʸʪ ʙʦʣʝʝ 

ʪʦʯʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ. ɺʩʝ ʵʪʠ ʚʳʨʘʞʝʥʠʷ (3.9ï3.12) ʦʙʲʝʜʠʥʷʝʪ ʥʝʣʠʥʝʡʥʳʡ 

ʭʘʨʘʢʪʝʨ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʫʛʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʠʣʝ 

ʪʦʢʘ. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʚʝʜʸʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 

3.12, ʧʦʤʠʤʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʥʦʚʠʟʥʳ ʠʤʝʶʪ ʪʘʢ ʞʝ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ 

ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘ ʃʕʇ ʩ ʋʇʂ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʝʱʸ 

ʙʦʣʴʰʝʤʫ ʦʛʨʘʥʠʯʝʥʠʶ ʪʦʢʘ ʠ ʪ.ʜ. ʜʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʠʪʩʷ ʙʘʣʘʥʩ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ (3.9ï3.12) ʩʧʨʘʚʝʜʣʠʚʳ ʪʘʢʞʝ ʠ ʜʣʷ ( )( )ʧʝʨ

1,1

ɼʀʌUI , 

ʦʜʥʘʢʦ, ʚʣʠʷʥʠʝ ʥʘ ʝʸ ʬʦʨʤʫ ʪʘʢ ʞʝ ʦʢʘʟʳʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʧʠʢʦʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʧʨʠ 

ʧʝʨʝʭʦʜʥʦʤ ʧʨʦʮʝʩʩʝ (ʩʤ. ʈʠʩʫʥʦʢ 3.13). ʊʘʢ ʢʘʢ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʩʚʦʙʦʜʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʪʦʢʝ ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ ʟʘʤʳʢʘʥʠʠ 

ʥʘ ʟʝʤʣʶ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʠʜʘʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʧʠʢʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʪʨʝʪʠʡ ʠ ʯʝʪʚʸʨʪʳʡ ʧʦʣʫʧʝʨʠʦʜʳ. 

ʊʘʢ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʩʦʢʨʘʱʝʥʠʶ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʚʳʰʝ 

ʦʙʦʟʥʘʯʝʥʥʳʝ ʧʠʢʠ ʩʨʝʟʘʶʪʩʷ ʵʢʩʧʦʥʝʥʪʦʡ, ʘʤʧʣʠʪʫʜʳ ʧʨʝʜʳʜʫʱʠʭ 

ʧʦʣʫʧʝʨʠʦʜʦʚ ʪʘʢ ʞʝ ʧʦʜʣʝʞʘʪ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʧʠʢʠ ʩʤʝʱʘʶʪʩʷ ʙʣʠʞʝ ʢ ʤʦʤʝʥʪʫ ʥʘʯʘʣʘ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ, ʯʪʦ ʚʥʦʩʠʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʬʦʨʤʫ ʢʨʠʚʦʡ ( )( )ʧʝʨ

1,1

ɼʀʌUI . 
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ʈʠʩʫʥʦʢ 3.13 ï ʆʩʮʠʣʣʦʛʨʘʤʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ ʂɿ ʥʘ ʟʝʤʣʶ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ Uʧʝʨ 

 

ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʈʠʩʫʥʢʝ 3.13 ʧʨʠʚʦʜʷʪʩʷ 

ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʥʝʡʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʝʣʠʯʠʥʘ 

ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʙʳ ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʩʦʩʪʘʚʣʷʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0%, 

20% ʠ 40% ʦʪ ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʨʘʩʭʦʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʥʘʯʝʥʠʡ ʧʠʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʠʤʠʪʠʨʫʶʱʠʭ ɺɸʍ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ, ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5%. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʰʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʭ ʧʠʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʜʣʷ ʜʚʫʭʬʘʟʥʦʛʦ ʠ ʪʨʸʭʬʘʟʥʦʛʦ ʂɿ 

ʩʦʚʧʘʜʘʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʜʥʘʢʦ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝʭ ʪʨʸʭ ʬʘʟʘʭ ʥʝʚʦʟʤʦʞʥʦ, ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʦʧʨʝʜʝʣʷʶʪ ʪʦʢʠ ʬʘʟ, ʩʦʜʝʨʞʘʱʠʭ ʘʧʝʨʠʦʜʠʯʝʩʢʫʶ 
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ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʦ ʩʪʦʨʦʥʳ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦ ʚʥʦʩʠʪ ʩʚʦʠ 

ʢʦʨʨʝʢʪʠʚʳ ʚ ʬʦʨʤʫ ʢʨʠʚʦʡ, ʚʳʨʦʞʜʘʷ ʝʸ ʚ ʧʨʷʤʫʶ. 

ʅʘ ʛʨʘʬʠʢʝ ʈʠʩʫʥʢʘ 3.14 ʧʨʠʚʦʜʷʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ( )( )ʧʝʨ

1,1

ɼʀʌRI  ʠ ()( )ʧʝʨ

1

ɼʀʌRI . 

ɼʣʷ ʦʜʥʦʬʘʟʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʨʘʚʘʷ ʛʨʘʥʠʮʘ ʛʨʘʬʠʢʘ (30 ʆʤ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʜʫʛʦʚʦʤ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʩ Uʧʝʨ 

=40% (ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ ʂɿ ʥʘ ʟʝʤʣʶ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ Rʧʝʨ=30 ʆʤ ʥʘ 

ʟʘʟʝʤʣʷʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʦʧʦʨʳ ʃʕʇ ʩʦʩʪʘʚʠʣʦ  26,86%). ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ 

(ʈʠʩʫʥʦʢ 3.14) ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʃʕʇ ʩ ʋʇʂ ʠ ʙʝʟ ʥʝʛʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʢʘʞʝʥʠʶ ʬʦʨʤʳ ʢʨʠʚʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʠʩʫʥʢʦʤ 3.12 ʠ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʪʦʢʘʤʠ ʥʘ ʵʪʠʭ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. 

 

 

ʈʠʩʫʥʦʢ 3.14 ï ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘ ʃʕʇ ʩ 

ʋʇʂ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ [81] ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʩʫʞʜʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʫʯʸʪ 

ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʤʝʩʪʝ ʂɿ ʦʙʷʟʘʪʝʣʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʦʣʴʢʦ ʜʣʷ 
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ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʩʫʤʤʘ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʩʝʡ ʮʝʧʠ (ʩ ʫʯʝʪʦʤ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) ʤʝʥʝʝ 
3

1
 ʨʝʘʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʵʪʦʛʦ ʢʦʥʪʫʨʘ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʵʪʦʤ 

ʜʠʘʧʘʟʦʥʝ (ʦʪ 0 ʜʦ 
3

1
 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʘʢʪʠʚʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ) ʤʘʣʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷʭ ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ [88], ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʥʘ ʟʥʘʯʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ. ʆʜʥʘʢʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʥʘ ʃʕʇ ʩ ʋʇʂ ʠ ʨʘʩʯʸʪʝ ʝʸ ʫʩʪʘʚʦʢ ʫʯʸʪ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

ʤʝʩʪʝ ʂɿ ʦʙʷʟʘʪʝʣʝʥ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʝʩʣʠ ʂɿ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʜʫʛʦʡ, ʟʘʤʢʥʫʪʦʡ ʥʘ ʦʧʦʨʫ ʃʕʇ ʩ ʚʝʣʠʯʠʥʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʟʘʟʝʤʣʷʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ. 

 

3.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʝʥʠʷ ʠʥʚʝʨʩʠʠ ʪʦʢʘ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ 

ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ʀʥʚʝʨʩʠʝʡ ʪʦʢʦʚ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʘʟʳʚʘʶʪ ʷʚʣʝʥʠʝ ʧʨʠ ʢʦʨʦʪʢʦʤ 

ʟʘʤʳʢʘʥʠʠ ʥʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʢʦʛʜʘ ʨʘʟʥʦʩʪʴ ʫʛʣʦʚ ʤʝʞʜʫ ʪʦʢʘʤʠ ʩ 

ʨʘʟʥʳʭ ʢʦʥʮʦʚ ʣʠʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 90 ʛʨʘʜʫʩʦʚ. ʇʨʠ ʵʪʦʤ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʧʨʠʥʠʤʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪ ʰʠʥ ʚ ʣʠʥʠʶ. 

 

3.3.1 ʃʠʥʠʷ ʩ ʦʜʥʠʤ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʠʥʚʝʨʩʠʠ ʪʦʢʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʝ ʣʠʥʠʠ ʩ 

ʨʘʟʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʘ ʢ ʝʛʦ ʘʢʪʠʚʥʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ: 15,2:1, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʨʘʤʝʪʨʘʤ ʣʠʥʠʠ 500 ʢɺ ʠ 5,6:1, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʦʪʥʦʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʘ ʃʕʇ 220 ʢɺ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩ ʨʘʟʥʳʤ ʧʦʛʦʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 
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ʧʨʦʚʦʜʘ, ʦʜʥʦʣʠʥʝʡʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʘ 

ʥʘ ʈʠʩʫʥʢʝ 3.15 ʘ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 3.4, 3.5, ʈʠʩʫʥʦʢ 3.15), ʘ ʪʘʢ ʞʝ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʘʭ ʥʘ ʃʕʇ ʩ ʦʜʥʠʤ 

ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʋʇʂ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʪʝʦʨʠʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʠʟʣʦʞʝʥʥʦʡ, ʥʘʧʨʠʤʝʨ ʚ [65 ï 69] 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʷʚʣʝʥʠʷ ʠʥʚʝʨʩʠʠ 

ʪʦʢʘ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʝʤʢʦʩʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʋʇʂ/ʋʋʇʂ ʩʫʤʤʳ ʟʥʘʯʝʥʠʡ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʯʘʩʪʢʘ ʣʠʥʠʠ ʜʦ 

ʪʦʯʢʠ ʂɿ ʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʠʩʪʝʤʳ [70], ʯʪʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

( )
( ) CLʩʠʩ

CLʩʠʩ

XXX
XXXj

E
I <+Ý

-+
= ,   (3.13) 

ʛʜʝ Xʩʠʩ ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ, ʆʤ; 

XL ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʯʘʩʪʢʘ ʣʠʥʠʠ ʜʦ ʪʦʯʢʠ ʂɿ, ʆʤ; 

XC ï ʝʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ, ʆʤ; 

E ï ʬʘʟʥʘʷ ʕɼʉ, ɺ; 

I ï ʪʦʢ, ɸ. 

ʂʨʘʡʥʠʝ ʪʦʯʢʠ (ʪʦʯʢʘ 0 ʠ ʪʦʯʢʘ 21) ʥʘ ʛʨʘʬʠʢʝ ʥʝ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʧʨʠʯʠʥʝ 

ʪʦʛʦ, ʯʪʦ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʧʨʠ ʂɿ ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ/ʠʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʜʫ 

ʠʩʪʦʯʥʠʢʦʤ ʠ ʃʕʇ. ɼʣʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ ʥʫʣʶ. 
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ʈʠʩʫʥʦʢ 3.15 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ 

ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ï ʥʘ ʃʕʇ 500 ʢɺ, ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ ï ʥʘ ʃʕʇ 220 ʢɺ) 
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ʊʘʙʣʠʮʘ 3.4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ 

ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 500 ʢɺ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʉʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘʮʠʠ, 

% 

0 10 20 30 40 50 60 70 80 90 100 

ʊʦʯʢʘ ʂɿ ʋʛʦʣ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 

1 -0,408Á -0,775Á -1,25Á -1,85Á -2,67Á -3,82Á -5,57Á -8,55Á -14,6Á -32,2Á -105Á 

2 -0,375Á -0,773Á -1,28Á -1,95Á -2,87Á -4,22Á -6,38Á -10,4Á -20Á -59,8Á -140Á 

3 -0,331Á -0,752Á -1,31Á -2,05Á -3,11Á -4,72Á -7,48Á -13,3Á -31,2Á -113Á -155Á 

4 -0,284Á -0,74Á -1,34Á -2,18Á -3,4Á -5,38Á -9,08Á -18,3Á -61,4Á -145Á -162Á 

5 -0,237Á -0,728Á -1,393Á -2,34Á -3,79Á -6,3Á -11,6Á -29,2Á -119Á -158Á -166Á 

6 -0,191Á -0,723Á -1,463Á -2,55Á -4,32Á -7,65Á -16,1Á -61,2Á -149Á -164Á -168Á 

7 -0,145Á -0,728Á -1,56Á -2,84Á -5,06Á -9,79Á -26,1Á -124Á -160Á -167Á -170Á 

8 -0,101Á -0,743Á -1,69Á -3,23Á -6,14Á -13,77Á -58,7Á -153Á -165Á -169Á -171Á 

9 -0,057Á -0,77Á -1,87Á -3,78Á -7,88Á -22,5Á -129Á -162Á -168Á -171Á -172Á 

10 -0,013Á -0,816Á -2,12Á -4,59Á -11,1Á -54,7Á -155Á -167Á -170Á -172Á -173Á 

11 0,013Á 0,816Á 2,12Á 4,59Á 11,1Á 54,7Á 155Á 167Á 170Á 172Á 173Á 

12 0,057Á 0,77Á 1,87Á 3,78Á 7,88Á 22,5Á 129Á 162Á 168Á 171Á 172Á 

13 0,101Á 0,743Á 1,69Á 3,23Á 6,14Á 13,77Á 58,7Á 153Á 165Á 169Á 171Á 

14 0,145Á 0,728Á 1,56Á 2,84Á 5,06Á 9,79Á 26,1Á 124Á 160Á 167Á 170Á 

15 0,191Á 0,723Á 1,463Á 2,55Á 4,32Á 7,65Á 16,1Á 61,2Á 149Á 164Á 168Á 

16 0,237Á 0,728Á 1,393Á 2,34Á 3,79Á 6,3Á 11,6Á 29,2Á 119Á 158Á 166Á 

17 0,284Á 0,74Á 1,34Á 2,18Á 3,4Á 5,38Á 9,08Á 18,3Á 61,4Á 145Á 162Á 

18 0,331Á 0,752Á 1,31Á 2,05Á 3,11Á 4,72Á 7,48Á 13,3Á 31,2Á 113Á 155Á 

19 0,375Á 0,773Á 1,28Á 1,95Á 2,87Á 4,22Á 6,38Á 10,4Á 20Á 59,8Á 140Á 

20 0,408Á 0,775Á 1,25Á 1,85Á 2,67Á 3,82Á 5,57Á 8,55Á 14,6Á 32,2Á 105Á 
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ʊʘʙʣʠʮʘ 3.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ 

ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 220 ʢɺ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʉʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘʮʠʠ, 

% 

0 10 20 30 40 50 60 70 80 90 100 

ʊʦʯʢʘ ʂɿ ʋʛʦʣ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 

1 0Á -1,16Á -2,62Á -4,5Á -7,01Á -10,5Á -15,7Á -24Á -38,3Á -63,4Á -96,2Á 

2 0Á -1,23Á -2,8Á -4,87Á -7,69Á -11,8Á -18Á -28,6Á -47,9Á -79,8Á -112Á 

3 0Á -1,32Á -3,02Á -5,3Á -8,51Á -13,3Á -21,1Á -35,2Á -61,5Á -98Á -125Á 

4 0Á -1,41Á -3,27Á -5,82Á -9,52Á -15,3Á -25,4Á -44,8Á -79,8Á -115Á -134Á 

5 0Á -1,51Á -3,56Á -6,45Á -10,8Á -18Á -31,6Á -59,3Á -100Á -128Á -142Á 

6 0Á -1,64Á -3,91Á -7,22 -12,5Á -21,9 -41,2Á -79,8Á -118Á -138Á -147Á 

7 0 -1,79Á -4,34Á -8,22Á -14,8Á -27,6Á -56,8Á -103Á -132Á -145Á -152Á 

8 0Á -1,97Á -4,87Á -9,52Á -18Á -36,8Á -79,8Á -123Á -142Á -150Á -155Á 

9 0Á -2,19Á -5,55Á -11,3Á -23,1Á -52,8Á -106,8Á -137Á -148Á -154Á -158Á 

10 0Á -2,46Á -6,45Á -13,9Á -31,6Á -79,8Á -128Á -146Á -153Á -157Á -160Á 

11 0Á 2,46Á 6,45Á 13,9Á 31,6Á 79,8Á 128Á 146Á 153Á 157Á 160Á 

12 0Á 2,19Á 5,55Á 11,3Á 23,1Á 52,8Á 106,8Á 137Á 148Á 154Á 158Á 

13 0Á 1,97Á 4,87Á 9,52Á 18Á 36,8Á 79,8Á 123Á 142Á 150Á 155Á 

14 0Á 1,79Á 4,34Á 8,22Á 14,8Á 27,6Á 56,8Á 103Á 132Á 145Á 152Á 

15 0Á 1,64Á 3,91Á 7,22Á 12,5Á 21,9Á 41,2Á 79,8Á 118Á 138Á 147Á 

16 0Á 1,51Á 3,56Á 6,45Á 10,8Á 18Á 31,6Á 59,3Á 100Á 128Á 142Á 

17 0Á 1,41Á 3,27Á 5,82Á 9,52Á 15,3Á 25,4Á 44,8Á 79,8Á 115Á 134Á 

18 0Á 1,32Á 3,02Á 5,3Á 8,51Á 13,3Á 21,1Á 35,2Á 61,5Á 98Á 125Á 

19 0Á 1,23Á 2,8Á 4,87Á 7,69Á 11,8Á 18Á 28,6Á 47,9Á 79,8Á 112Á 

20 0Á 1,16Á 2,62Á 4,5Á 7,01Á 10,5Á 15,7Á 24Á 38,3Á 63,4Á 96,2Á 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʯʝʤ ʙʣʠʞʝ ʪʦʯʢʘ ʂɿ 

ʥʘʭʦʜʠʪʩʷ ʢ ʋʇʂ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʧʦʩʝʨʝʜʠʥʝ ʣʠʥʠʠ, ʠ ʯʝʤ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʸʥʥʳʭ 

ʬʘʟ, ʧʨʠʯʸʤ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʣʠʥʝʡʥʘʷ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʟʥʘʢ ʩʜʚʠʛʘ ʫʛʣʦʚ ʤʝʥʷʝʪʩʷ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ï ʪʦʢʠ ʩʦ ʩʪʦʨʦʥʳ ʥʝʧʦʚʨʝʞʜʸʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʧʝʨʝʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʩʦ ʩʪʦʨʦʥʳ ʧʦʚʨʝʞʜʸʥʥʦʛʦ ï ʦʪʩʪʘʶʱʠʡ. ʕʪʦ ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 

1) ʧʨʠ ʂɿ ʩʣʝʚʘ ʦʪ ʋʇʂ (ʪʦʯʢʠ ʩ 0 ʧʦ 10) 
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2) ʧʨʠ ʂɿ ʩʧʨʘʚʘ ʦʪ ʋʇʂ (ʪʦʯʢʠ ʩ 11 ʧʦ 21) 
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ʛʜʝ ű ï ʫʛʦʣ ʩʜʚʠʛʘ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ;  

Xc1 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 1, ʆʤ; 

Xc2 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 2, ʆʤ;  

Xʧ.ʃʕʇ ï ʧʦʛʦʥʥʦʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʃʕʇ, ʆʤ/ʢʤ; 

lʃʕʇ ï ʜʣʠʥʥʘ ʃʕʇ, ʢʤ; 

lʂɿʮʃʕʇ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʦʡ ʂɿ ʠ ʮʝʥʪʨʦʤ ʃʕʇ, ʢʤ; 

Rc1 ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 1, ʆʤ; 

Rc2 ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 2, ʆʤ; 

Rʧ.ʃʕʇ ï ʧʦʛʦʥʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʃʕʇ, ʆʤ/ʢʤ;  

Xʋʇʂ ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ, ʆʤ. 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʦʚ 

ʧʨʠ ʪʨʸʭʬʘʟʥʦʤ ʠ ʜʚʫʭʬʘʟʥʦʤ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʃʕʇ ʩ ʦʜʥʠʤ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʋʇʂ 
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ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢ ʘʢʪʠʚʥʦʤʫ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

5,6:1 ʜʦ 15,2:1 ʥʝ ʦʢʘʟʳʚʘʝʪ ʭʦʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʦʤʝʥʪ 

ʧʦʷʚʣʝʥʠʷ ʠʥʚʝʨʩʠʠ ʪʦʢʦʚ ʪʘʢ ʢʘʢ ʧʝʨʝʩʝʯʝʥʠʝ ʦʜʥʦʠʤʸʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʤʝʥʪ ʠʭ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 90Á. ʕʪʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʥʘ ʃʕʇ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ ʥʘʧʨʷʞʝʥʠʷ (220 ï 500 ʢɺ) ʜʣʠʥʳ ʤʸʨʪʚʳʭ ʟʦʥ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʤʠ (ʩʤ. ʪʘʙʣʠʮʫ 3.6). 

 

ʊʘʙʣʠʮʘ 3.6 ï ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʤʸʨʪʚʦʡ ʟʦʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʦʡ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʪʨʸʭʬʘʟʥʦʤ ʠ ʜʚʫʭʬʘʟʥʦʤ ʂɿ ʥʘ ʃʕʇ 220 ï 500 ʢɺ 

ʉʪʝʧʝʥʴ 

ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ, % 

ɼʣʠʥʘ ʫʯʘʩʪʢʘ 

ʤʸʨʪʚʦʡ ʟʦʥʳ, % 

0 0 

10 0 

20 0 

30 0 

40 0 

50 0 

60 16,5 

70 36 

80 56 

90 75 

100 >90 

 

3.3.2 ʃʠʥʠʷ ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʠʥʚʝʨʩʠʠ ʪʦʢʘ ʥʘ ʣʠʥʠʠ ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʋʇʂ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʦʜʨʘʟʜʝʣʦʤ (ʚ ʮʝʣʷʭ ʝʛʦ 

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ), ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩ ʨʘʟʥʳʤ 

ʧʦʛʦʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ ʣʠʥʠʠ 500 ʠ 220 ʢɺ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʢʘʞʜʦʡ ʤʦʜʝʣʠ, ʦʜʥʦʣʠʥʝʡʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 3.16, ʘ, ʧʦʦʯʝʨʸʜʥʦ ʠʤʠʪʠʨʦʚʘʣʠʩʴ 

ʪʨʸʭʬʘʟʥʳʝ ʠ ʜʚʫʭʬʘʟʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʪʝʧʝʥʷʭ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ï ʦʪ 0 ʜʦ 100%. ʊʘʢ ʢʘʢ ʦʙʝ ʤʦʜʝʣʠ ʃʕʇ 
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ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ 30 ʩʝʢʮʠʡ, ʰʘʛ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʂɿ ʩʦʩʪʘʚʣʷʣ 3,(3)% 

ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʩʤ. ʪʘʙʣʠʮʫ 3.7, 3.8) ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʪʦʢʘʤʠ ʩ ʨʘʟʥʳʭ ʢʦʥʮʦʚ 

ʣʠʥʠʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʂɿ ʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (ʩʤ. 

ʈʠʩʫʥʦʢ 3.16). ʊʦʯʢʠ 0 ʠ 32 ʥʘ ʛʨʘʬʠʢʝ ʥʝ ʧʨʠʚʦʜʠʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʫʛʦʣ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʧʨʠ ʂɿ ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠ/ʠʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʠ 

ʃʕʇ. ʊʘʢ ʞʝ ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʩʣʫʯʘʝ (ʚ ʤʦʜʝʣʷʭ ʩ ʦʜʥʠʤ ʋʇʂ ʦʧʠʩʘʥʥʳʭ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʧʦʜʨʘʟʜʝʣʝ) ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ ʥʫʣʶ. 

 

ʊʘʙʣʠʮʘ 3.7 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ 

ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 500 ʢɺ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʉʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘ-

ʮʠʠ, % 

0 10 20 30 40 50 60 70 80 90 100 

ʊʦʯʢʘ ʂɿ ʋʛʦʣ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 

1 -0,5Á -0,8Á -1,3Á -1,9Á -2,7Á -3,8Á -5,6Á -8,6Á -14,7Á -33,2Á -109,5Á 

2 -0,4Á -0,8Á -1,3Á -1,9Á -2,8Á -4,1Á -6,1Á -9,6Á -17,8Á -48,8Á -133,8Á 

3 -0,4Á -0,8Á -1,3Á -2Á -2,9Á -4,3Á -6,6Á -11Á -22,6Á -77,6Á -147,4Á 

4 -0,4Á -0,8Á -1,3Á -2Á -3,1Á -4,7Á -7,4Á -13Á -30,8Á -113,6Á -155,2Á 

5 -0,3Á -0,8Á -1,3Á -2,1Á -3,2Á -5Á -8,3Á -15,8Á -46,3Á -137,5 -160,1Á 

6 -0,3Á -0,7Á -1,3Á -2,2Á -3,5Á -5,5Á -9,5Á -20,1Á -76,8Á -150,2Á -163,4Á 

7 -0,2Á -0,7Á -1,4Á -2,3Á -3,7Á -6,1Á -11,2Á -27,5Á -116,1Á -157,3Á -165,7Á 

8 -0,2Á -0,7Á -1,4Á -2,4Á -4Á -6,9Á -13,6Á -42,1Á -140,5Á -161,8Á -167,5Á 

9 -0,2Á -0,7Á -1,5Á -2,6Á -4,4Á -7,9Á -17,3Á -73,7Á -152,6Á -164,8Á -168,9Á 

10 -0,2Á -0,7Á -1,5Á -2,8Á -4,9Á -9,3Á -23,7Á -117,5Á -159,3Á -166,9Á -170Á 

11 -0,2Á 0,2Á 0,7Á 1,5Á 3,2Á 7,1Á 20,8Á 113,8Á 154,3Á 160,2Á 160,5Á 

12 -0,1Á 0,1Á 0,5Á 1,1Á 2,2Á 4,5Á 10,3Á 37,1Á 134,1Á 153,7Á 155,9Á 

13 -0,1Á 0,1Á 0,3Á 0,8Á 1,5Á 2,9Á 5,9Á 15,1Á 67,9Á 140Á 148,2Á 

14 -0,1Á 0Á 0,2Á 0,5Á 0,9Á 1,7Á 3,4Á 7,4Á 22,3Á 99,3Á 133,5Á 

15 0Á 0Á 0,1Á 0,2Á 0,4Á 0,8Á 1,5Á 3,2Á 8Á 31,6Á 97,7Á 

16 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 

17 0Á 0Á -0,1Á -0,2Á -0,4Á -0,8Á -1,5Á -3,2Á -8Á -31,6Á -97,7Á 

18 0,1Á 0Á -0,2Á -0,5Á -0,9Á -1,7Á -3,4Á -7,4Á -22,3Á -99,3Á -133,5Á 

19 0,1Á -0,1Á -0,3Á -0,8Á -1,5Á -2,9Á -5,9Á -15,1Á -67,9Á -140Á -148,2Á 

20 0,1Á -0,1Á -0,5Á -1,1Á -2,2Á -4,5Á -10,3Á -37,1Á -134,1Á -153,7Á -155,9Á 

21 0,2Á -0,2Á -0,7Á -1,5Á -3,2Á -7,1Á -20,8Á -113,8Á -154,3Á -160,2Á -160,5Á 
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ʉʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘ-

ʮʠʠ, % 

0 10 20 30 40 50 60 70 80 90 100 

ʊʦʯʢʘ ʂɿ ʋʛʦʣ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 

22 0,2Á 0,7Á 1,5Á 2,8Á 4,9Á 9,3Á 23,7Á 117,5Á 159,3Á 166,9Á 170Á 

23 0,2Á 0,7Á 1,5Á 2,6Á 4,4Á 7,9Á 17,3Á 73,7Á 152,6Á 164,8Á 168,9Á 

24 0,2Á 0,7Á 1,4Á 2,4Á 4Á 6,9Á 13,6Á 42,1Á 140,5Á 161,8Á 167,5Á 

25 0,2Á 0,7Á 1,4Á 2,3Á 3,7Á 6,1Á 11,2Á 27,5Á 116,1Á 157,3Á 165,7Á 

26 0,3Á 0,7Á 1,3Á 2,2Á 3,5Á 5,5Á 9,5Á 20,1Á 76,8Á 150,2Á 163,4Á 

27 0,3Á 0,8Á 1,3Á 2,1Á 3,2Á 5Á 8,3Á 15,8Á 46,3Á 137,5Á 160,1Á 

28 0,4Á 0,8Á 1,3Á 2Á 3,1Á 4,7Á 7,4Á 13Á 30,8Á 113,6Á 155,2Á 

29 0,4Á 0,8Á 1,3Á 2Á 2,9Á 4,3Á 6,6Á 11Á 22,6Á 77,6Á 147,4Á 

30 0,4Á 0,8Á 1,3Á 1,9Á 2,8Á 4,1Á 6,1Á 9,6Á 17,8Á 48,8Á 133,8Á 

31 0,5Á 0,8Á 1,3Á 1,9Á 2,7Á 3,8Á 5,6Á 8,6Á 14,7Á 33,2Á 109,5Á 

 

 

 

 

ʊʘʙʣʠʮʘ 3.8 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ 

ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 220 ʢɺ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʉʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘ-

ʮʠʠ, % 

0 10 20 30 40 50 60 70 80 90 100 

ʊʦʯʢʘ ʂɿ ʋʛʦʣ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 

1 0Á -1,1Á -2,6Á -4,4Á -6,8Á -10,2Á -15,1Á -22,8Á -35,8Á -58,7Á -90,7Á 

2 0Á -1,2Á -2,7Á -4,6Á -7,2Á -10,9Á -16,4Á -25,4Á -41,2Á -68,5Á -101,6Á 

3 0Á -1,2Á -2,8Á -4,9Á -7,7Á -11,8Á -18Á -28,6Á -47,9Á -79,8Á -111,7Á 

4 0Á -1,3Á -2,9Á -5,2Á -8,2Á -12,8Á -20Á -32,7Á -56,5Á -91,9Á -120,5Á 

5 0Á -1,4Á -3,1Á -5,5Á -8,8Á -13,9Á -22,4Á -38Á -67,1Á -103,9Á -128Á 

6 0Á -1,4Á -3,3Á -5,8Á -9,5Á -15,3Á -25,4Á -44,8Á -79,8Á -114,8Á -134,3Á 

7 0Á -1,5Á -3,5Á -6,2Á -10,3Á -17Á -29,2Á -53,8Á -93,4Á -124,1Á -139,4 

8 0Á -1,6Á -3,7Á -6,7Á -11,3Á -19,2Á -34,3Á -65,5Á -106,8Á -131,7Á -143,7Á 

9 0Á -1,6Á -3,9Á -7,2Á -12,5Á -21,9Á -41,2Á -79,8Á -118,5Á -137,8Á -147,2Á 

10 0Á -1,7Á -4,2Á -7,9Á -13,9Á -25,4Á -50,5Á -95,4Á -128,1Á -142,8Á -150,2Á 

11 0Á 0,9Á 2,5Á 5Á 9,7Á 19,6Á 42,7Á 84,9Á 114,1Á 124,2Á 124,8Á 

12 0Á 0,7Á 1,8Á 3,6Á 6,8Á 12,9Á 25,7Á 53,9Á 91Á 110,2Á 113,5Á 

13 0Á 0,5Á 1,3Á 2,6Á 4,7Á 8,4Á 15,9Á 31,8Á 61,7Á 89,4Á 97,5Á 

14 0Á 0,3Á 0,8Á 1,6Á 2,9Á 5,2Á 9,3Á 17,8Á 35,4Á 61,2Á 74,1Á 

15 0Á 0,2Á 0,4Á 0,8Á 1,4Á 2,5Á 4,4Á 8,1Á 15,8Á 29,8Á 41,1Á 

16 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 0Á 

17 0Á -0,2Á -0,4Á -0,8Á -1,4Á -2,5Á -4,4Á -8,1Á -15,8Á -29,8Á -41,1Á 

18 0Á -0,3Á -0,8Á -1,6Á -2,9Á -5,2Á -9,3Á -17,8Á -35,4Á -61,2Á -74,1Á 
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ʉʪʝʧʝʥʴ 

ʢʦʤʧʝʥʩʘ-

ʮʠʠ, % 

0 10 20 30 40 50 60 70 80 90 100 

ʊʦʯʢʘ ʂɿ ʋʛʦʣ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ 

19 0Á -0,5Á -1,3Á -2,6Á -4,7Á -8,4Á -15,9Á -31,8Á -61,7Á -89,4Á -97,5Á 

20 0Á -0,7Á -1,8Á -3,6Á -6,8Á -12,9Á -25,7Á -53,9Á -91Á -110,2Á -113,5Á 

21 0Á -0,9Á -2,5Á -5Á -9,7Á -19,6Á -42,7Á -84,9Á -114,1Á -124,2Á -124,8Á 

22 0Á 1,7Á 4,2Á 7,9Á 13,9Á 25,4Á 50,5Á 95,4Á 128,1Á 142,8Á 150,2Á 

23 0Á 1,6Á 3,9Á 7,2Á 12,5Á 21,9Á 41,2Á 79,8Á 118,5Á 137,8Á 147,2Á 

24 0Á 1,6Á 3,7Á 6,7Á 11,3Á 19,2Á 34,3Á 65,5Á 106,8Á 131,7Á 143,7Á 

25 0Á 1,5Á 3,5Á 6,2Á 10,3Á 17Á 29,2Á 53,8Á 93,4Á 124,1Á 139,4Á 

26 0Á 1,4Á 3,3Á 5,8Á 9,5Á 15,3Á 25,4Á 44,8Á 79,8Á 114,8Á 134,3Á 

27 0Á 1,4Á 3,1Á 5,5Á 8,8Á 13,9Á 22,4Á 38Á 67,1Á 103,9Á 128Á 

28 0Á 1,3Á 2,9Á 5,2Á 8,2Á 12,8Á 20Á 32,7Á 56,5Á 91,9Á 120,5Á 

29 0Á 1,2Á 2,8Á 4,9Á 7,7Á 11,8Á 18Á 28,6Á 47,9Á 79,8Á 111,7Á 

30 0Á 1,2Á 2,7Á 4,6Á 7,2Á 10,9Á 16,4Á 25,4Á 41,2Á 68,5Á 101,6Á 

31 0Á 1,1Á 2,6Á 4,4Á 6,8Á 10,2Á 15,1Á 22,8Á 35,8Á 58,7Á 90,7Á 

 

 

ʈʠʩʫʥʦʢ 3.16 ï ɻʨʘʬʠʢ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʦʚ 

ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ ʦʪ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʩʪʝʧʝʥʠ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ 

ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʋʇʂ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʫʛʣʦʚ ʤʝʞʜʫ 

ʪʦʢʘʤʠ ʩ ʨʘʟʥʳʭ ʢʦʥʮʦʚ ʃʕʇ ʧʦʣʫʯʘʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ: 170Á 

ʧʨʦʪʠʚ 173Á ʥʘ ʃʕʇ 500 ʢɺ ʠ 150Á ʧʨʦʪʠʚ 160Á ʥʘ ʃʕʇ 220 ʢɺ. ʇʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ (ʥʘ ʨʘʚʥʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʢʦʥʮʦʚ ʃʕʇ) ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʦʙʣʘʜʘʝʪ ʝʱʸ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ. ɼʘʥʥʘʷ 

ʢʦʤʧʦʥʦʚʢʘ ʋʇʂ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʪʝʧʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ ʜʦ 65% ʥʘ ʃʕʇ 500 

ʢɺ ʠ ʜʦ 69% ʥʘ ʃʕʇ 220 ʢɺ ʙʝʟ ʧʦʷʚʣʝʥʠʷ ʵʬʬʝʢʪʘ ʠʥʚʝʨʩʠʠ ʪʦʢʘ. 

ɽʱʸ ʦʜʥʠʤ ʦʪʣʠʯʠʝʤ ʪʦʧʦʣʦʛʠʠ ʩ ʜʚʫʤʷ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʋʇʂ ʦʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʩʨʝʜʠʥʝ ʃʕʇ ʪʦʯʢʠ ʧʨʠ ʢʦʨʦʪʢʦʤ 

ʟʘʤʳʢʘʥʠʠ ʚ ʢʦʪʦʨʦʡ ʟʘ ʩʯʸʪ ʨʘʚʝʥʩʪʚʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʫʛʦʣ ʩʜʚʠʛʘ 

ʨʘʚʝʥ ʥʫʣʶ. 

ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʦʪʣʠʯʥʦʝ ʦʪ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 3.3.1 

ʧʦʚʝʜʝʥʠʝ ʦʜʥʦʠʤʸʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʝʨʝʩʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʢʨʦʪʢʦʤ 

ʟʘʤʳʢʘʥʠʠ ʥʘ ʃʕʇ ʩ ʜʚʫʤʷ ʋʇʂ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʝʥʴʰʠʭ ʫʛʣʘʭ (ʤʝʥʝʝ 90Á) ʠ ʥʝ 

ʧʨʠʚʷʟʘʥʦ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʤʫ ʟʥʘʯʝʥʠʶ. ɿʜʝʩʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ (ʦʩʦʙʝʥʥʦ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʫʯʘʩʪʢʝ) ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʦʪʨʝʟʢʦʚ ʃʕʇ, ʛʜʝ ʚʦʟʤʦʞʥʘ ʠʥʚʝʨʩʠʷ ʪʦʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʤʸʨʪʚʳʭ ʟʦʥ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʦʡ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ ʥʘ ʃʕʇ 220 ʢɺ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ (ʩʤ. ʪʘʙʣʠʮʫ 3.9). 
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ʊʘʙʣʠʮʘ 3.9 ï ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʤʸʨʪʚʦʡ ʟʦʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʦʡ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʪʨʸʭʬʘʟʥʦʤ ʠ ʜʚʫʭʬʘʟʥʦʤ ʂɿ ʥʘ ʃʕʇ 500 ʠ 220 ʢɺ ʩ ʜʚʫʤʷ 

ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʋʇʂ 

ʉʪʝʧʝʥʴ 

ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ, 

% 

ɼʣʠʥʘ ʫʯʘʩʪʢʘ ʤʸʨʪʚʦʡ 

ʟʦʥʳ ʥʘ ʃʕʇ 500 ʢɺ, % 

ɼʣʠʥʘ ʫʯʘʩʪʢʘ ʤʸʨʪʚʦʡ 

ʟʦʥʳ ʥʘ ʃʕʇ 220 ʢɺ, % 

ʚʥʝʰʥʷʷ 

ʩʝʢʮʠʷ 

ʚʥʫʪʨʝʥʥʷʷ 

ʩʝʢʮʠʷ 

ʚʥʝʰʥʷʷ 

ʩʝʢʮʠʷ 

ʚʥʫʪʨʝʥʥʷʷ 

ʩʝʢʮʠʷ 

0 0 0 0 0 

10 0 0 0 0 

20 0 0 0 0 

30 0 0 0 0 

40 0 0 0 0 

50 0 0 0 0 

60 0 0 0 0 

70 6 2,5Ĭ2 2,5 0 

80 37 17Ĭ2 32 10Ĭ2 

90 67 32Ĭ2 62 19Ĭ2 

100 >90 41Ĭ2 90 23,5Ĭ2 

 

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ 3.16 ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ 

ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 

1) ʧʨʠ ʂɿ ʚ ʧʝʨʚʦʡ ʪʨʝʪʠ (ʪʦʯʢʠ ʩ 0 ʧʦ 10) 
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2) ʧʨʠ ʂɿ ʥʘ ʦʪʨʝʟʢʝ ʤʝʞʜʫ ʋʇʂ (ʪʦʯʢʠ ʩ 11 ʧʦ 21) 
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3) ʧʨʠ ʂɿ ʚ ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʠ (ʪʦʯʢʠ ʩ 22 ʧʦ 32) 
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ʛʜʝ: ű ï ʫʛʦʣ ʩʜʚʠʛʘ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ;  

Xc1 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 1, ʆʤ; 

Xc2 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 2, ʆʤ;  

Xʧ.ʃʕʇ ï ʧʦʛʦʥʥʦʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʃʕʇ, ʆʤ/ʢʤ; 

lʃʕʇ ï ʜʣʠʥʥʘ ʃʕʇ, ʢʤ; 

lʂɿ_ʜʦ_ʋʇʂ1, ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʂɿ ʜʦ ʋʇʂ1, ʢʤ; 

lʂɿ_ʜʦ_ʋʇʂ2 ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʂɿ ʜʦ ʋʇʂ2, ʢʤ; 

Rc1 ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 1, ʆʤ; 

Rc2 ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 2, ʆʤ; 

Rʧ.ʃʕʇ ï ʧʦʛʦʥʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʃʕʇ, ʆʤ/ʢʤ;  

Xʋʇʂ1 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ1, ʆʤ; 

Xʋʇʂ2 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ2, ʆʤ. 
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3.4 ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʦʜʝʣʝʥʦ ʥʘ ʪʨʠ ʵʪʘʧʘ: ʥʦʨʤʘʣʴʥʳʡ (ʧʨʝʜʘʚʘʨʠʡʥʳʡ) 

ʨʝʞʠʤ, ʚʥʫʪʨʝʥʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʚʥʝʰʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ. 

 

3.4.1 ʇʨʝʜʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʋʇʂ ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʤʦʜʝʣʠ, ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʢʦʪʦʨʳʭ 

ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3.23 ʠ 3.24.  

 

ʈʠʩʫʥʦʢ 3.23 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʤʦʜʝʣʠ ʣʠʥʠʠ ʩ ʦʜʥʠʤ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʋʇʂ 

(ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʸʤʢʦʩʪʠ) 

 

 

 

ʈʠʩʫʥʦʢ 3.24 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʤʦʜʝʣʠ ʣʠʥʠʠ ʩ ʦʜʥʠʤ ʩʠʤʤʝʪʨʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʋʇʂ  

(TSSC-ʪʦʧʦʣʦʛʠʷ) 
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ɺ ʧʝʨʚʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʸʤʢʦʩʪʠ ʜʦʩʪʠʛʘʣʦʩʴ ʟʘ ʩʯʸʪ 

ʢʦʤʤʫʪʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʜʝʘʣʴʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ. ɺʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʦʧʦʣʦʛʠʷ, ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ TSSC ï 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʪʠʨʠʩʪʦʨʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ (ʩʤ. ʛʣʘʚʫ 1), ʛʜʝ 

ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʰʫʥʪʠʨʦʚʘʥʠʷ ʯʘʩʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ɺ ʦʙʝʠʭ ʤʦʜʝʣʷʭ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 2.5), ʘ ʪʘʢ ʞʝ ʧʘʨʘʤʝʪʨʳ ʠʜʝʥʪʠʯʥʳ ʚʟʷʪʦʡ ʟʘ 

ʦʩʥʦʚʫ ɺʃ-220 ʢɺ ʋʭʪʘ ï ʄʠʢʫʥʴ ʥʘ ʢʦʪʦʨʦʡ ʧʦ ʟʘʚʝʨʝʥʠʶ ʦʬʠʮʠʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʷʝʤʳʭ ʫʩʪʨʦʡʩʪʚ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. ɼʣʷ ʢʦʤʤʫʪʘʮʠʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ 

(ʚʧʨʦʯʝʤ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ) ʚʤʝʩʪʦ ʪʠʨʠʩʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʨʸʭʧʦʣʶʩʥʳʡ 

ʠʜʝʘʣʴʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʣʶʯ S1, S2. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʠʟʤʝʥʝʥʠʷ 

ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʳ 

ʦʢʘʟʘʣʠʩʴ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ ʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʠ ʟʘʜʘʯ 

ʵʢʩʧʝʨʠʤʝʥʪʘ (ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ ï 0 ʆʤ). ʅʘ 

ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʝʤʢʦʩʪʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ 

ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ. ɼʣʷ ʵʪʦʛʦ, ʯʪʦ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʦʧʫʩʪʠʤʳʡ ʪʦʢ 

ʣʠʥʠʠ (ʨʘʚʥʳʡ 825 ɸ) ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʥʠʤʘʣʠʩʴ ʨʘʚʥʳʤʠ 230 ʢɺ ʠ 203 ʢɺ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʥʦʩʪʴ ʫʛʣʦʚ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʧʨʠʥʠʤʘʣʘʩʴ 

0Á.  

ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʵʪʦʪ ʞʝ ʪʦʢ ʦʙʝʩʧʝʯʠʚʘʣʩʷ ʟʘ ʩʯʸʪ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ: 220 ʢɺ ʠ ʨʘʟʥʦʩʪʠ ʫʛʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʦʜʥʦʠʤʸʥʥʳʭ 

ʬʘʟ: 7,06Á. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʄʦʤʝʥʪ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

2) ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ ʩʪʫʧʝʥʷʤʠ, ʘ ʟʥʘʯʝʥʠʝʤ ʩʫʤʤʘʨʥʦ ʧʦʜʢʣʶʯʝʥʥʦʡ ʸʤʢʦʩʪʠ. ʇʨʠ 

ʯʸʤ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ, ʪ.ʝ. ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ, 
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ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʦʙʱʝʤ, ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ 

ʩʚʦʜʠʪʩʷ ʢ ʥʘʣʦʞʝʥʠʶ ʟʘʪʫʭʘʶʱʝʡ ʩʠʥʫʩʦʠʜʳ ʨʘʟʥʦʡ ʯʘʩʪʦʪʳ ʥʘ ʦʩʥʦʚʥʦʡ 

ʩʠʛʥʘʣ (50 ɻʮ.) 

3) ʉʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʟʘ ʩʯʸʪ ʨʘʟʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ 

ʫʛʣʦʚ ʠʩʪʦʯʥʠʢʦʚ ʕɼʉ) ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʝʨʝʭʦʜʥʦʡ 

ʧʨʦʮʝʩʩ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʢʘʯʢʦʤ ʩʦ 100% ʜʦ 0%. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʥʦʩʪʠ 

ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʚʝʣʠʯʠʥʘ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʦʣʫʯʘʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ (ʪʦʡ ʞʝ 

ʩʠʣʳ ʪʦʢʘ), ʥʦ ʟʘ ʩʯʸʪ ʩʜʚʠʛʘ ʫʛʣʦʚ. 

 

3.4.2 ɺʥʫʪʨʝʥʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʋʇʂ ʚ  ʨʝʞʠʤʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʘ ʞʝ ʤʦʜʝʣʴ, ʯʪʦ ʠ ʚ ʨʘʟʜʝʣʝ 

3.5.1 (ʩʤ. ʈʠʩʫʥʦʢ 3.24). ʕɼʉ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ 220 ʢɺ (ʚʥʫʪʨʝʥʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʕɼʉ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 0). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʪʘʢ ʞʝ ʚ ʜʚʝ ʩʪʘʜʠʠ. ʂʘʞʜʘʷ ʩʪʘʜʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʠʤʠʪʘʮʠʶ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʃʕʇ ʧʨʠ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʠʭ ʜʣʠʥ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ (ʩʤ. ʈʠʩʫʥʦʢ 3.25) ʠʤʠʪʠʨʦʚʘʣʦʩʴ ʯʠʩʪʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʪʨʸʭʬʘʟʥʦʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʘ ʥʘ ʚʪʦʨʦʡ ï ʜʫʛʦʚʦʝ (ʩʤ. 

ʈʠʩʫʥʦʢ 3.26), ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʝ ʚ ʤʝʩʪʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩʦʩʪʘʚʣʷʣʦ 

40% ʦʪ ʥʦʤʠʥʘʣʘ [70]. ʀʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʚʦ ʚʨʝʤʷ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʧʨʠʥʮʠʧʘʤ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʃʕʇ Uʥʘʠʙ.=252 ʢɺ [71], ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʸʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ (ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ) ʰʫʥʪʠʨʦʚʘʥʠʷ ʦʙʭʦʜʥʳʤ 

ʚʳʢʣʶʯʘʪʝʣʝʤ ʩʝʢʮʠʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʢʦʛʜʘ ʤʛʥʦʚʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʢʘʟʳʚʘʣʦʩʴ 

ʙʦʣʴʰʝ ʘʤʧʣʠʪʫʜʥʦʛʦ ʟʥʘʯʝʥʠʷ Uʥʘʠʙ.. 
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ʈʠʩʫʥʦʢ 3.25 ï ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50% ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ (ʩʧʨʘʚʘ) 
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ʈʠʩʫʥʦʢ 3.26 ï ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50% ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ (ʩʧʨʘʚʘ). ʇʝʨʝʭʦʜʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ: 12,6 ʆʤ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʩʮʠʣʣʦʛʨʘʤʤ ʧʦʜʦʙʥʦʝ (ʰʪʘʪʥʦʝ) ʧʦʚʝʜʝʥʠʝ ʋʋʇʂ ʚ ʨʝʞʠʤʝ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ ʣʠʥʠʠ ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʩʠʣʦʚʫʶ 

ʯʘʩʪʴ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʦʢʠ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʘʷ ʠʟʣʠʰʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʛʨʘʥʠʯʠʪʝʣʝʡ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ (ʆʇʅ), ʪʘʢ ʠ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʨʝʣʝʡʥʫʶ ʟʘʱʠʪʫ, ʧʦʚʳʰʘʷ 
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ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʧʦʩʣʝʜʥʝʡ, ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʫʛʣʘ ʩʜʚʠʛʘ ʪʦʢʦʚ ʦʜʥʦʠʤʸʥʥʳʭ 

ʬʘʟ. 

 

3.4.3 ɺʥʝʰʥʝʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʨʠ ʚʥʝʰʥʝʤ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʩʸ ʪʘ ʞʝ ʤʦʜʝʣʴ ʩ ʪʝʤʠ ʞʝ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʠʟʦʙʨʘʞʸʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 3.24. ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʠʪʘʮʠʠ 

ʚʥʝʰʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʢ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ 

ʘʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (Z=0,518+j5,210 ʆʤ), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʵʥʝʨʛʦʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʥʘʧʨʷʞʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ 3.27). 

 

 

ʈʠʩʫʥʦʢ 3.27 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʣʠʥʠʠ ʩ ʦʜʥʠʤ ʩʠʤʤʝʪʨʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʋʇʂ 

 

ʆʧʳʪʳ ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʜʚʝ ʩʪʘʜʠʠ: ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʠ ʜʫʛʦʚʦʝ ʂɿ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʤʝʩʪʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 40% ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʋʋʇʂ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

  



89 

 

3.5 ʀʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʝʥʠʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ 

ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ (ʩʤ. ʨʘʟʜʝʣ 1.4) ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʘʢʞʝ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʈɿɸ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ 

ʘʚʪʦʨʦʚ H®ctor J. Altuve, Joseph B. Mooney, ʠ George E. Alexander [50], ʢʦʪʦʨʳʝ 

ʧʨʝʜʣʦʞʠʣʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʃʕʇ ʩ ʋʇʂ, ʩʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʟʘʤʝʜʣʷʪʴ ʜʝʡʩʪʚʠʝ ʠʭ 

ʟʘʱʠʪʳ ʥʘ ʚʨʝʤʷ ʜʦ 0,179 ʩʝʢʫʥʜ. ɺ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ɽ. ʅ. 

ʂʦʣʦʙʨʦʜʦʚʘ [72] ʪʘʢ ʞʝ ʠʤʝʶʪʩʷ ʫʧʦʤʠʥʘʥʠʷ ʦ ʚʣʠʷʥʠʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʥʘ ʘʣʛʦʨʠʪʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʡ, ʦʜʥʘʢʦ, 

ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʧʦʜʩʠʥʭʨʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʟʘʱʠʪʫ ʃʕʇ 

ʠʩʧʦʣʴʟʫʶʱʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʦʩʪʘʸʪʩʷ ʥʝʨʘʩʢʨʳʪʳʤ.  

ɺ ʨʘʟʜʝʣʝ 3.1 ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʳ ʧʨʠʚʦʜʠʣʘʩʴ ʜʝʤʦʥʩʪʨʘʮʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʃʕʇ, ʦʩʥʘʱʸʥʥʦʡ ʋʇʂ, ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʚ ʥʝʡ 

ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ. ʇʨʠʨʦʜʘ ʵʪʠʭ ʷʚʣʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʃʕʇ ʩ ʋʇʂ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ, ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʡ ʨʝʟʦʥʘʥʩʥʦʡ 

ʯʘʩʪʦʪʦʡ, ʢʦʪʦʨʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ [73, 

74] ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

LC

1
ʨ=w ,            (3.19) 

ʛʜʝ: ɤʨ ï ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʘ, ʨʘʜ/ʩ; 

L ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʢʦʥʪʫʨʘ, ɻʥ; 

C ï ʸʤʢʦʩʪʴ ʢʦʥʪʫʨʘ, ʌ. 

ɺ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢʦʛʦ ʢʘʢ: 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʦʪʢʣʶʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, 

ʠʟʤʝʥʝʥʠʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʃʕʇ ʠ ʪ.ʜ. 

ʧʨʦʠʩʭʦʜʷʪ ʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʨʝʟʦʥʘʥʩʦʤ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʩʚʦʙʦʜʥʳʭ ʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ, ʪ.ʝ. 
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ʯʘʩʪʦʪʘ ʨʝʟʦʥʘʥʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʧʦ ʬʦʨʤʫʣʝ (3.19), ʛʜʝ 

ʧʝʨʝʤʝʥʥʘʷ L ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʘ 

ʧʝʨʝʤʝʥʥʘʷ C ï ʦʪ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʃʕʇ, 

ʠʟʤʝʨʝʥʥʦʛʦ ʧʦ ʝʸ ʢʦʥʮʘʤ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʣʝʞʠʪ ʚ 

ʜʠʘʧʘʟʦʥʝ 0,5fʩ<fʨ<2fʩ (ʛʜʝ fʩ ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʩʝʪʠ, fʨ ï ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ 

ʢʦʥʪʫʨʘ) ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʘʤʧʣʠʪʫʜʥʘʷ ʤʦʜʫʣʷʮʠʷ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʝʥ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ fʩ=fʨ, ʪ.ʝ. ʥʘʣʦʞʝʥʠʝ ʜʚʫʭ ʩʠʥʫʩʦʠʜ ʦʜʠʥʘʢʦʚʦʡ 

ʯʘʩʪʦʪʳ. ʊʘʢ ʢʘʢ ʥʘ ʃʕʇ, ʦʩʥʘʱʸʥʥʦʡ ʋʇʂ, ʵʪʠ ʜʚʝ ʩʠʥʫʩʦʠʜʳ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʘʤʧʣʠʪʫʜʫ ʠ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ, ʚ ʧʝʨʚʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʟʘʠʤʦʫʥʠʯʪʦʞʝʥʠʝ ʠ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʘʚʝʥ 0. ɺʚʠʜʫ ʥʘʣʠʯʠʷ ʘʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ, ʩʚʦʙʦʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʘʯʠʥʘʶʪ ʫʙʳʚʘʪʴ 

ʧʦ ʵʢʩʧʦʥʝʥʪʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ 

ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ ʚʣʠʷʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʪʦʢʘ ʥʘ ʩʠʛʥʘʣ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʨʦʩʪʫ 

ʘʤʧʣʠʪʫʜʳ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠʣʠ ʥʘʛʨʫʟʢʠ (ʩʤ. ʈʠʩʫʥʦʢ  3.5). ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʘʤʧʣʠʪʫʜʘ ʩʚʦʙʦʜʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʘʢ ʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʘʤʧʣʠʪʫʜʳ ʪʦʢʦʚ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʘʤʧʣʠʪʫʜʫ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʥʝ 

ʚʣʠʷʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʭ ʫʛʣʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʪʦʢʘʭ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚʳʟʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʷʚʣʝʥʠʝʤ 

ʧʦʜʩʠʥʭʨʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʪʘʢ ʞʝ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʫʤʤ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʚ ʟʦʥʝ 

ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʚʥʝ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʠ ʵʪʦʤ ʢʦʣʝʙʘʥʠʷ ʚʟʘʠʤʦʚʳʯʠʪʘʶʪʩʷ ʠ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʫʤʤʘ ʨʘʚʥʘ 0. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʘʚʘʨʠʡʥʦʤ ʠ ʥʦʨʤʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʨʝʣʝʡʥʫʶ ʟʘʱʠʪʫ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʦʪʦʨʦʡ 

ʧʦʩʚʷʱʝʥʘ ʩʣʝʜʫʶʱʘʷ ʛʣʘʚʘ. 
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3.6 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 3 

 

1. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʦʣʴʢʦ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʧʝʨʚʳʡ ʤʦʤʝʥʪ 

ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʨʝʟʘʨʷʜʢʦʡ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʋʇʂ ʢʦʥʜʝʥʩʘʪʦʨʦʚ; ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʵʪʦ ʚʳʟʳʚʘʝʪ ʪʦʣʯʦʢ ʪʦʢʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪ ʋʇʂ ʢ ʤʝʩʪʫ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʝʥ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʦʪʢʘʟʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ, ʢʦʛʜʘ ʚʳʰʝʦʧʠʩʘʥʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʢʦʛʜʘ ʝʛʦ 

ʚʝʣʠʯʠʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʕʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʛʣʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʧʝʨʝʪʦʢ ʤʦʱʥʦʩʪʠ ʦʪ ʋʇʂ ʢ ʪʦʯʢʝ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ [75]. 

2. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʦʚ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʃʕʇ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʘ ʩʜʚʠʛʘ ʤʝʞʜʫ ʪʦʢʘʤʠ ʦʜʥʦʠʤʸʥʥʳʭ ʬʘʟ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʠ ʣʦʢʘʮʠʠ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠʤʝʝʪ 

ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ [76].  

3. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʟʳʚʘʝʪ ʣʠʰʴ ʧʝʨʝʭʦʜʥʦʡ 

ʧʨʦʮʝʩʩ ʩʚʷʟʘʥʥʳʡ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚ ʃʕʇ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʘʤʠ ʧʦ ʩʝʙʝ ʚ ʩʠʣʫ ʚʣʠʷʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʘʤʧʣʠʪʫʜʫ ʩʠʛʥʘʣʘ (ʥʝ ʥʘ ʫʛʦʣ) ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʘʚʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. 

4. ɼʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʚʝʣʠʯʠʥʳ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

ʤʝʩʪʝ ʂɿ.  
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ɻʣʘʚʘ 4 ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʠ ʢʦʨʦʪʢʠʭ 

ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ 

 

4.1 ʆʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʣʠʥʠʷʭ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʛʣʘʚʝ 3, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʥʘ ʃʕʇ, ʩʥʘʙʞʸʥʥʦʡ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʠʥʚʝʨʩʠʠ ʪʦʢʘ, ʢʦʛʜʘ ʝʤʢʦʩʪʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʋʇʂ ʧʨʝʚʳʰʘʝʪ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʚʨʝʞʜʸʥʥʦʛʦ 

ʫʯʘʩʪʢʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʭʦʜʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʚ ʥʘʯʘʣʝ ʢʦʪʦʨʦʛʦ, ʠʥʚʝʨʩʠʷ ʪʦʢʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘʢ ʢʘʢ ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ 

ʷʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʯʝʪʚʝʨʪʠ ʧʝʨʠʦʜʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ çʫʩʧʝʪʴè 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʝʡʩʪʚʦʚʘʪʴ, ʩʧʦʩʦʙʥʳ ʪʦʣʴʢʦ ʪʝ ʟʘʱʠʪʳ, ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʤʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʝʣʠʯʠʥ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ 

ʃʕʇ). ɼʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʨʝʘʛʠʨʫʶʱʝʡ ʥʘ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʠʣʠ ʨʘʙʦʪʘʶʱʝʡ ʧʦ ʧʨʠʥʮʠʧʫ ʩʨʘʚʥʝʥʠʷ ʚʝʢʪʦʨʦʚ ʪʦʢʘ 

ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ, ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʘʢ ʞʝ ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ 

ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʤ ʟʥʘʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʛʣʘ, 

ʚʳʟʳʚʘʶʱʝʛʦ ʧʝʨʝʪʦʢ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ ʋʇʂ ʢ ʤʝʩʪʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʠʥʚʝʨʩʠʷ ʪʦʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʘʟʫ ʚ ʜʝʡʩʪʚʠʠ ʚʩʝʭ ʤʦʜʠʬʠʢʘʮʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, 

ʢʘʢ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʤʛʥʦʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʠ 

ʤʝʜʣʝʥʥʦʜʝʡʩʪʚʫʶʱʠʭ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
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ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʠʣʠ ʫʛʣʳ ʚʝʢʪʦʨʦʚ ʪʦʢʘ ʧʦ ʢʦʥʮʘʤ ʃʕʇ. ʀʟʚʝʩʪʝʥ ʪʘʢ 

ʞʝ ʩʧʦʩʦʙ ʦʪʩʪʨʦʡʢʠ ʦʪ ʠʥʚʝʨʩʠʠ ʪʦʢʘ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʚʪʦʨʘʤʠ H®ctor J. Altuve, 

Joseph B. Mooney, ʠ George E. Alexander [50], ʥʦ ʧʦ ʧʨʠʯʠʥʝ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʥʝʜʦʩʪʘʪʢʘ (ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʟʘʱʠʪʳ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʩʫʙʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,179 ʩʝʢʫʥʜ) ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʠʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʳ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʘʢʪ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʟʘʱʠʪʳ ʃʕʇ ʩ ʋʇʂ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ 

ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʋʇʂ ʠ ʋʋʇʂ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʳʭ 

ʩʝʪʝʡ, ʟʘʜʘʯʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʪʘʢʠʭ ʃʕʇ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʯʝʤ 

ʘʢʪʫʘʣʴʥʦʡ. 

 

4.2 ʅʦʚʳʡ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ 

ʣʠʥʠʠ 

 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʃʕʇ ʩ 

ʋʇʂ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʢʦʥʪʨʦʣʝʤ ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʦʚ ʧʦ 

ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʂʦʥʪʨʦʣʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ ʧʦʟʚʦʣʠʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ 

ʃʕʇ ʜʘʞʝ ʚ ʨʝʞʠʤʘʭ ʠʥʚʝʨʩʠʠ ʧʦʣʥʦʛʦ ʪʦʢʘ ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ ʟʘʱʠʱʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʨʠʥʮʠʧʦʤ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ (ʩʤ. 

ʈʠʩʫʥʦʢ 4.1) ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʩ 

ʢʦʥʪʨʦʣʝʤ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ. 
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ʈʠʩʫʥʦʢ 4.1 ï ɸʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʨʘʚʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʘʢʪʠʚʥʳʭ ʪʦʢʦʚ 

 

ɸʣʛʦʨʠʪʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ: ʧʦʣʫʢʦʤʧʣʝʢʪ ɸ ʠ ʧʦʣʫʢʦʤʧʣʝʢʪ ɹ. ʂʘʞʜʳʡ ʠʟ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ ʦʧʪʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʦʣʫʯʘʝʪ 

ʧʦ ʢʘʞʜʦʡ ʬʘʟʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʧʦʣʫʢʦʤʧʣʝʢʪʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʟʥʘʯʝʥʠʷʤʠ 

ʥʘʧʨʷʞʝʥʠʷ. ʇʦʣʫʯʠʚ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʢʦʥʮʘ, 

ʧʦʣʫʢʦʤʧʣʝʢʪʳ ʚʳʯʠʩʣʷʶʪ ʤʛʥʦʚʝʥʥʦʝ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ. ʇʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʝʥʥʦʛʦ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʤʛʥʦʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʛʦ ʪʦʢʘ (ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʫʤʤʘ 

ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʸʪ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʦʥʮʝ ʃʕʇ. ʊʘʢ ʢʘʢ ʪʦʢ ʢʦʨʦʪʢʦʛʦ 
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ʟʘʤʳʢʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʘʣʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʘʢʪʠʚʥʳʭ ʪʦʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 20% ʚʦ ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʚʦʟʤʦʞʥʳʭ ʨʝʞʠʤʦʚ 

ʃʕʇ, ʚ ʢʘʞʜʦʤ ʠʟ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ. ɼʘʣʝʝ ʧʦʣʫʢʦʤʧʣʝʢʪʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʢʘʞʜʦʤ ʠʟ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʘʢʪʠʚʥʳʭ ʪʦʢʦʚ, ʢʦʪʦʨʦʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʫʩʪʘʚʢʦʡ. ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʫʩʪʘʚʢʝ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʷ ʠ ʃʕʇ ʦʪʢʣʶʯʘʝʪʩʷ ʩ ʦʙʦʠʭ 

ʩʪʦʨʦʥ. 

ʅʘ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʣʫʯʝʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ2022612490 (ʇʨʠʣʦʞʝʥʠʝ ɺ). 
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4.3 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ, ʨʝʘʣʠʟʫʝʤʘʷ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ 

ʧʨʠʥʮʠʧʝ ʩ ʢʦʥʪʨʦʣʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ (ʩʤ. ʨʘʟʜʝʣ 4.2) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ɼɿʃ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʈʠʩʫʥʢʝ 4.2.  

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ɼɿʃ 

 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ɼɿʃ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʷʭ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʪʘʢʠʝ ʢʘʢ: 

ʙʣʦʢ ʨʘʩʯʸʪʘ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʙʣʦʢʠ ʨʘʩʯʸʪʘ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ, ʙʣʦʢʠ ʦʛʨʘʥʠʯʝʥʠʷ ʟʥʘʯʝʥʠʡ. 

 

4.4 ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʪʦʧʦʣʦʛʠʝʡ ʩʝʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʞʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʘʣʛʦʨʠʪʤʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 



97 

 

ʟʘʱʠʪʳ ʣʠʥʠʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʣʠʥʠʷ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʫ ʢʦʪʦʨʦʡ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʣʠʥʠʠ: ʦʜʥʦ ʋʇʂ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʩʝʨʝʜʠʥʝ 

ʃʕʇ, ʜʨʫʛʦʝ ï ʥʘ ʧʝʨʝʜʘʶʱʝʤ ʢʦʥʮʝ (ʈʠʩʫʥʦʢ 4.3 ʘ). ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʪʦʛʜʘ, ʢʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʵʥʝʨʛʦʠʟʙʳʪʦʯʥʳʤ ʠ 

ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʳʤ ʨʘʡʦʥʘʤʠ, ʪʘʢ ʢʘʢ ʧʦʜʦʙʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʟʘ ʩʯʸʪ ʩʧʝʮʠʬʠʢʠ 

ʧʨʦʬʠʣʷ ʥʘʧʨʷʞʝʥʠʷ ʚʜʦʣʴ ʣʠʥʠʠ (ʈʠʩʫʥʦʢ 4.3 ʘ, ʙ) ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ  

ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʃʕʇ ʚʧʣʦʪʴ ʜʦ 100% ʚʢʣʶʯʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʧʦʪʝʥʮʠʘʣ ʣʠʥʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʝʸ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʜʣʠʪʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʪʦʢʫ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʬʠʣʷ ʥʘʧʨʷʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, 

ʧʦʟʚʦʣʷʶʪ ʧʨʠ 100%-ʡ ʢʦʤʧʝʥʩʘʮʠʠ ʠʤʝʪʴ ʚ ʧʨʷʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʢʦʛʜʘ ʚʝʢʪʦʨ 

ʕɼʉ ʵʥʝʨʛʦʠʟʙʳʪʦʯʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʦʧʝʨʝʞʘʝʪ ʚʝʢʪʦʨ ʕɼʉ 

ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʦʡ) ʙʦʣʴʰʫʶ ʧʝʨʝʛʨʫʟʦʯʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (ʙʦʣʝʝ ʪʨʸʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʪʦʢʫ) ʙʝʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʳʭ ʧʦʧʝʨʝʯʥʳʭ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʳʚʦʜʘʭ ʋʇʂ. ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʧʝʨʝʯʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ, 

ʚʳʟʚʘʥʥʳʭ ʦʧʝʨʝʞʘʶʱʠʤ ʭʘʨʘʢʪʝʨʦʤ ʕɼʉ ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʦʛʦ ʨʘʡʦʥʘ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʢʘʯʘʥʠʷʭ, ʧʨʠ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʪʦʣʴʢʦ 

ʦʜʥʫ ʋʇʂ ʚ ʫʧʨʘʚʣʷʝʤʦʤ ʠʩʧʦʣʥʝʥʠʠ ʨʘʩʧʦʣʘʛʘʝʤʫʶ ʥʘ ʵʥʝʨʛʦʧʝʨʝʜʘʶʱʝʡ 

ʧʦʜʩʪʘʥʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʢʨʘʱʘʶʪʩʷ ʢʘʢ ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 

ʦʩʥʘʱʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ ʋʇʂ ʫʧʨʘʚʣʷʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʪʘʢ ʢʘʢ ʫʧʨʘʚʣʷʝʤʦʝ ʋʇʂ ʥʘʭʦʜʷʱʝʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʝʨʝʜʘʶʱʝʡ ʧʦʜʩʪʘʥʮʠʠ ʤʦʞʝʪ ʦʙʩʣʫʞʠʚʘʪʴʩʷ ʠʤʝʶʱʠʤʩʷ ʰʪʘʪʥʳʤ 

ʦʧʝʨʘʪʠʚʥʳʤ ʧʝʨʩʦʥʘʣʦʤ, ʘ ʥʝʫʧʨʘʚʣʷʝʤʘʷ ʋʇʂ, ʨʘʩʧʦʣʘʛʘʝʤʘʷ ʧʦʩʨʝʜʠʥʝ 

ʣʠʥʠʠ, ʠʤʝʷ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʤʦʞʝʪ ʚʦʦʙʱʝ ʥʝ ʥʫʞʜʘʪʴʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʧʨʠʩʫʪʩʪʚʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. 
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ʈʠʩʫʥʦʢ 4.3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚʜʦʣʴ ʃʕʇ ʩ ʧʨʦʚʦʜʦʤ ɸʉ-500 

 ʧʨʠ 100% ʢʦʤʧʝʥʩʘʮʠʠ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʦʜʦʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʠʤʤʝʪʨʠʯʥʦʡ ʢʦʤʧʦʥʦʚʢʦʡ ʋʇʂ ʪʦʡ ʞʝ ʸʤʢʦʩʪʠ) ʚ ʦʪʥʦʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʘʣʛʦʨʠʪʤʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ. ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ, ʢʘʢ ʩʪʝʧʝʥʴ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʂɿ, ʢʦʣʠʯʝʩʪʚʦ ʋʇʂ ʥʘ ʣʠʥʠʠ, ʟʥʘʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʛʣʘ, 

ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʤʝʩʪʝ ʂɿ, ʭʦʨʦʰʦ ʦʧʠʩʘʥʥʳʤ ʚ ʛʣʘʚʝ 3, ʜʦʙʘʚʣʷʝʪʩʷ 

ʝʱʸ ʦʜʠʥ ʬʘʢʪʦʨ, ʦʢʘʟʳʚʘʶʱʠʡ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: ʪʘʢʦʚʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʚʜʦʣʴ ʣʠʥʠʠ ʩ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʋʇʂ (ʈʠʩʫʥʦʢ 4.3 ʘ, 

ʙ).  

ʀʟ ʜʠʘʛʨʘʤʤʳ ʈʠʩʫʥʢʘ 4.3 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʤʝʥʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʣʠʥʠʠ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʚ ʪʦʯʢʝ, 

ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʚʳʚʦʜʘʭ ʋʇʂ ʩʦ ʩʪʦʨʦʥʳ 
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ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʡ ʪʦʯʢʠ) ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ 

ʸʤʢʦʩʪʠ ʚʜʦʣʴ ʣʠʥʠʠ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʝʤʢʦʩʪʠ ʧʦʩʨʝʜʠʥʝ ʣʠʥʠʠ (ʩʤ. ʨʘʟʜʝʣ 3.3.1). ɺʦ-

ʚʪʦʨʳʭ, ʚ ʨʝʞʠʤʝ 100%-ʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ 

ʧʨʠ ʧʝʨʝʪʦʢʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʛʣʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʧʨʷʤʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪ.ʝ. ʦʪ ʧʦʜʩʪʘʥʮʠʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʋʇʂ, ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʥʝʨʛʦʠʟʙʳʪʦʯʥʦʛʦ ʨʘʡʦʥʘ, ʢ ʧʦʜʩʪʘʥʮʠʠ 

ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʦʛʦ ʨʘʡʦʥʘ ʙʝʟ ʋʇʂ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ, ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʩʘʜʢʘ 

ʥʘʧʨʷʞʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʚʳʚʦʜʘʭ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠ 

ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʚ 10-ʡ ʪʦʯʢʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʠ 

ʤʦʜʫʣʝʡ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʡ ʪʦʯʢʠ 

ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦ. ɺʚʠʜʫ ʩʦʚʦʢʫʧʥʦʛʦ ʚʣʠʷʥʠʷ ʵʪʠʭ ʪʨʸʭ ʬʘʢʪʦʨʦʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ʚ ʪʦʯʢʝ 10, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʝʣʠʯʠʥʳ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ:  

2
ʩ.ʟ

ɼʀʌ
ʯ ²=

I

I
k ,                         (4.1) 

ʛʜʝ Iɼʀʌ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʦʢ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʂɿ, ɸ; 

Iʩ.ʟ ï ʫʩʪʘʚʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿʃ, ɸ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿʃ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ:  

1
ʩ.ʟ

ʥʙ.ʨʘʩʯ.
ʩ <=

I

I
k ,                 (4.2) 

ʛʜʝ Iʥʙ.ʨʘʩʯ ï ʨʘʩʯʸʪʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʧʨʠ ʚʥʝʰʥʝʤ ʂɿ, ɸ; 

Iʩ.ʟ ï ʫʩʪʘʚʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿʃ, ɸ. 

ʂʘʢ ʧʨʘʚʠʣʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʦʢ ʧʨʠ ʚʥʝʰʥʝʤ ʂɿ ʚʦʟʥʠʢʘʝʪ ʧʦ ʜʚʫʤ 

ʦʩʥʦʚʥʳʤ ʧʨʠʯʠʥʘʤ: ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʣʠʯʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʘʩʳʱʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʥʘʯʝʥʠʷ 
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ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 

ʪʦʢʘ ʙʝʟ ʥʘʩʳʱʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ 

ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 4.2 ʠ 4.3 ʘʣʛʦʨʠʪʤʘ ʟʘʱʠʪʳ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʚʳʯʠʩʣʷʶʱʝʡ ʘʢʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʘ ʧʦʚʨʝʞʜʝʥʠʷ, ʪʘʢ 

ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʙʝʟ ʥʘʩʳʱʝʥʠʷ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʦʧʪʠʯʝʩʢʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʙʳʣ ʚʳʙʨʘʥ ʦʧʪʠʯʝʩʢʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ ʩ ʢʣʘʩʩʦʤ ʪʦʯʥʦʩʪʠ 5TPE. 

ɼʣʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʘʢʦʡ ʞʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʦʪʥʦʰʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʦʚʦʜʘ ʢ ʘʢʪʠʚʥʦʤʫ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʃʕʇ ʩ ʧʨʦʚʦʜʘʤʠ ʠʤʝʶʱʠʤʠ ʥʘʠʤʝʥʴʰʝʝ ʘʢʪʠʚʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʩʝʯʝʥʠʷ. ɼʣʷ ʃʕʇ 220 ʢɺ ʪʘʢʠʤʠ 

ʩʝʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ 400 ʠ 500 ʤʤ
2
. 

ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʤʝʱʸʥʥʦʡ ʥʘ ʩʘʡʪʝ ʇɸʆ çʌʉʂ ɽʕʉè [39] ʠ ʢʘʢ 

ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 

ʫʧʨʘʚʣʷʝʤʳʭ ʋʇʂ ʥʘ ʨʷʜʝ ʣʠʥʠʡ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 220 ʢɺ. ʀʟ ʵʪʦʛʦ 

ʩʧʠʩʢʘ, ʟʘ ʦʩʥʦʚʫ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʘ 

ʚʟʷʪʘ ʣʠʥʠʷ ʋʭʪʘ-ʄʠʢʫʥʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʘʷ ʠʟ ʥʠʭ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʵʪʦʡ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʘʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4.4, 4.5.  
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ʈʠʩʫʥʦʢ 4.4 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʫʯʘʩʪʢʘ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

 

ɺ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʤʦʜʝʣʠ ʣʝʛʣʘ ʩʭʝʤʘ ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ 

ʈʠʩʫʥʢʝ 4.3 ʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʭʝʤʫ ʤʦʜʝʣʠ ʜʦʙʘʚʣʝʥʳ ʦʛʨʘʥʠʯʠʪʝʣʠ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ FV1 - FV6, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʝʚʝʥʪʠʚʥʦʡ ʟʘʱʠʪʳ ʫʩʪʨʦʡʩʪʚ 

ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʦʪ ʧʨʦʙʦʷ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʣʴʪ-ʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʠʧʦʚʘʷ ɺɸʍ ʆʇʅ (ʈʠʩʫʥʦʢ 4.6), ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʟʘʱʠʪʳ ʋʇʂ 

ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ [78]. 

 

 

ʈʠʩʫʥʦʢ 4.6 ï ʊʠʧʦʚʘʷ ɺɸʍ ʆʇʅ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʟʘʱʠʪʳ ʋʇʂ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ 
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ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʫʨʦʚʝʥʴ ʦʛʨʘʥʠʯʝʥʠʷ ʆʇʅ ʧʨʠʤʝʥʸʥʥʳʭ ʚ 

ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʫʨʦʚʥʶ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʥʘ ʚʳʚʦʜʘʭ ʋʇʂ ʧʨʠ 

ʢʨʘʪʥʦʩʪʠ ʪʦʢʘ 3,5 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʪʦʢʫ ʣʠʥʠʠ. ɿʘ ʥʦʤʠʥʘʣʴʥʳʡ 

ʪʦʢ ʣʠʥʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʦʢʫ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ. 

ɼʣʷ ʃʕʇ ʩ ʤʘʨʢʦʡ ʧʨʦʚʦʜʘ ɸʉ-500 ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 945 ɸ. 

ɿʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʵʥʝʨʛʦʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʦʜʝʣʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʝʣʠʯʠʥʘʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʥʘʧʨʷʞʝʥʠʷ: 0,518+j5,21 ʆʤ ʜʣʷ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

0,306+j4,163 ʆʤ ʜʣʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

4.4.1 ʆʮʝʥʢʘ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʣʠʥʠʠ ʧʨʠ ʚʥʝʰʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ 

 

ɺ ʨʝʞʠʤʝ ʚʥʝʰʥʝʛʦ ʂɿ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʮʝʧʠ ʠʤʝʝʪʩʷ ʪʦʢ ʥʝʙʘʣʘʥʩʘ. 

ʀʤʝʥʥʦ ʦʥ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ [79]. ʉʦʛʣʘʩʥʦ [76] 

ʨʘʩʯʸʪʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ, ʧʦʨʦʞʜʘʝʤʳʡ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʮʝʧʠ ʩʢʚʦʟʥʳʤ 

ʪʦʢʦʤ Iʩʢʚ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʥʙʥʙʥʙ.ʨʘʩʯ III ¡¡+¡= .            (4.3) 

ʇʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ: 

ʩʢʚʦʜʥʧʝʨʥʙ IKKI e=¡
              

(4.4) 

ʠʣʠ 

ʩʢʚʧʝʨʦʜʥʥʙ IKI e=¡ ,              (4.5) 

ʛʜʝ Kʧʝʨ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʚʳʰʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʊʊ ʚ ʧʝʨʝʭʦʜʥʦʤ 

ʨʝʞʠʤʝ;  

Kʦʜʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʜʥʦʪʠʧʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ; 

Ů ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ; 

Iʩʢʚ  ï ʩʢʚʦʟʥʦʡ ʪʦʢ, ɸ; 
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Ůʧʝʨ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʚ 

ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ. 

ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʪʦʯʥʦʩʪʴʶ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʪʦʢʦʚ 

ʧʨʠ ʥʝʨʘʚʝʥʩʪʚʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʠ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ, ʚʥʦʩʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʩʪʨʦʡʩʪʚʘ. ɺ 

ʦʩʥʦʚʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʊʊ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʚʳʙʠʨʘʶʪʩʷ 

ʦʜʠʥʘʢʦʚʳʤʠ, ʪʦʛʜʘ ʧʨʦʙʣʝʤʘ ʩ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʧʦʜʚʦʜʠʤʳʭ ʢ ʟʘʱʠʪʝ ʪʦʢʦʚ 

ʦʪʧʘʜʘʝʪ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʪʨʦʡʢʘ ɼɿʃ ʦʪ ʚʥʝʰʥʠʭ ʂɿ ʟʘʜʘʸʪʩʷ ʪʦʨʤʦʟʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʠ 

ʪʦʨʤʦʟʥʳʤ ʪʦʢʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ɼɿʃ ʩʨʘʙʘʪʳʚʘʝʪ, ʠ ʪʦʢʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ 

ʩʨʘʙʘʪʳʚʘʝʪ. ɺ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʘ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʈʠʩʫʥʢʝ 4.5 ʚ ʨʝʞʠʤʝ 

100% ʢʦʤʧʝʥʩʘʮʠʠ ʚʦʟʤʦʞʥʳ ʨʝʞʠʤʳ, ʢʦʛʜʘ ʪʦʢʠ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʂɿ ʩʜʚʠʥʫʪʳ 

ʥʘ ʫʛʦʣ 180Á, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʝʛʦ ʩʨʘʚʥʝʥʠʝ ʩ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʪʦʨʤʦʞʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʚ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʯʸʪʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʩʢʚ.ʧʝʨʥʙ.ʨʘʩʯ.2 II e=
          

(4.6)
 

ʉʦʛʣʘʩʥʦ [80] ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʦʪʩʪʨʦʡʢʠ 

ʦʪ ʥʝʙʘʣʘʥʩʘ: 

ʥʙ.ʨʘʩʯʦʪʩʩ.ʟ IKI ² .           (4.7) 

ʉʦʛʣʘʩʥʦ [79] ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʩʪʨʦʡʢʠ ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʪʝʨʤʠʥʘʣʦʚ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴʩʷ ʨʘʚʥʳʤ 1,15. 

ʀʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ (4.2) ʜʣʷ ʨʝʞʠʤʘ 100% ʢʦʤʧʝʥʩʘʮʠʠ ʃʕʇ 

ʩ ʧʨʦʚʦʜʦʤ 500 ʤʤ
2
 ʦʧʨʝʜʝʣʠʤ ʨʘʩʯʸʪʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʧʨʠ ʚʥʝʰʥʝʤ ʂɿ ʠ 

ʫʩʪʘʚʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿʃ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʣʠʥʠʠ. 

ʉʦʛʣʘʩʥʦ ʨʘʩʯʸʪʘʤ, ʧʨʦʠʟʚʝʜʸʥʥʳʤ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʧʠʢʦʚʦʝ ʘʤʧʣʠʪʫʜʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚʥʝʰʥʝʛʦ ʂɿ ʧʨʠ 100% ʢʦʤʧʝʥʩʘʮʠʠ ʩ 

ʫʯʸʪʦʤ ʜʝʡʩʪʚʠʷ ʆʇʅ ʩʦʩʪʘʚʣʷʝʪ 4,88 ʢɸ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ ʄʕʂ 60044-8-2010 
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[77] ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʠʢʦʚʘʷ ʤʛʥʦʚʝʥʥʘʷ ʪʦʢʦʚʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʝʨʚʠʯʥʦʛʦ ʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 10%. 

ʆʪʩʶʜʘ ʧʦ (4.6) ʠ (4.7) 

ɸ 97648801,02ʥʙ.ʨʘʩʯ. =³³=I  

ɸ 4,112297615,1ʥʙ.ʨʘʩʯ.ʦʪʩ.ʩ.ʟ. =³=² IKI . 

ʇʨʠʥʠʤʘʝʤ ʫʩʪʘʚʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿʃ, ʚʳʯʠʩʣʷʶʱʝʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʫʤʤ ʘʢʪʠʚʥʦ-ʠʥʜʫʢʪʠʚʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʦʚ ʨʘʚʥʦʡ 1122,4 ɸ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ (4.2) ʧʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʜʣʷ ʪʘʢʦʡ ʟʘʱʠʪʳ 

187,0
4,1122

976
ʩ <==k . 

ʋʩʣʦʚʠʝ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. 

ɺʳʧʦʣʥʠʤ ʦʮʝʥʢʫ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʘʣʛʦʨʠʪʤʘ ɼɿʃ, ʚʳʯʠʩʣʷʶʱʝʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʝʥʠʷ ʘʢʪʠʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʦʚ ʧʦ 

ʢʦʥʮʘʤ ʣʠʥʠʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʩʘʤʦʤ 

ʤʠʥʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ (1-ʬʘʟʥʦʝ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʧʨʠ ʨʘʟʥʠʮʝ ʚ ʫʛʣʘʭ 23,8Á) 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʪʦʢʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʥʠʟʠʚ ʚʦʟʤʦʞʥʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

ʉʦʛʣʘʩʥʦ ʨʘʩʯʸʪʘʤ, ʧʨʦʠʟʚʝʜʸʥʥʳʤ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʠʢʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 

ʩʦʩʪʘʚʣʷʝʪ 893 ɸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ Kʯ=2 ʧʦ (4.1) 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʪʦʢ ʫʩʪʘʚʢʠ ʨʘʚʥʳʤ 

ɸ 5,446
2

893
ʩ.ʟ ==I . 

ʇʨʠ ʪʘʢʦʡ ʫʩʪʘʚʢʝ ʧʦ (4.7) ʜʦʧʫʩʪʠʤʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʨʘʚʝʥ 

ɸ 3,388
15,1

5,446

ʦʪʩ

ʩ.ʟ
ʥʙ.ʨʘʩʯ ===

K

I
I . 
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ʉ ʫʯʸʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʠʢʦʚʦʡ ʤʛʥʦʚʝʥʥʦʡ ʪʦʢʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚ 

ʥʦʤʠʥʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʝʨʚʠʯʥʦʛʦ ʪʦʢʘ ʨʘʚʥʦʡ 10% ʧʦʣʫʯʘʝʤ ʚʝʨʭʥʠʡ ʣʠʤʠʪ 

ʨʘʚʥʳʤ 

ɸ 7,2135
2,0

3,388
1,1

100

2100

100

ʧʝʨ

ʥʙ.ʨʘʩʯʧʝʨ

lim =³=³
+

=
e

e I
I . 

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ (4.2) ʧʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʜʣʷ ʪʘʢʦʡ ʟʘʱʠʪʳ 

187,0
5,446

3,388
ʩ <==k . 

ʋʩʣʦʚʠʝ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. 

 

 

4.4.2 ʆʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʣʠʥʠʠ ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ 

 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ (4.1) ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ kʯ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʘ ʨʝʞʠʤʘ: ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʠ ʨʝʞʠʤ 

ʢʘʯʘʥʠʡ. ʀ ʚ ʧʝʨʚʦʤ, ʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʷʭ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʚʳʙʠʨʘʣʠʩʴ ʪʘʢʠʤʠ, 

ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪ ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ, ʢʦʛʜʘ ʧʨʠ 

ʚʥʫʪʨʝʥʥʝʤ ʟʘʤʳʢʘʥʠʠ ʪʦʢʠ ʧʦ ʢʦʥʮʘʤ ʣʠʥʠʠ ʩʜʚʠʥʫʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʥʘ ʫʛʦʣ 180Á.  

ɼʣʷ ʃʕʇ ʩ ʩʝʯʝʥʠʝʤ ʧʨʦʚʦʜʘ 500 ʤʤ
2
 ʨʝʞʠʤ ʘʙʩʦʣʶʪʥʦʡ ʠʥʚʝʨʩʠʠ ʧʨʠ 

ʪʨʸʭʬʘʟʥʦʤ ʠ ʜʚʫʭʬʘʟʥʦʤ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʥʠʮʝʡ ʫʛʣʦʚ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʕɼʉ ʧʝʨʝʜʘʶʱʝʡ ʠ ʧʨʠʸʤʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʦʡ ʨʘʚʥʦʡ 17,8Á. 

ɿʥʘʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʛʣʘ ʧʨʠ 2-ʭ ʬʘʟʥʦʤ ʂɿ ʥʘ ʟʝʤʣʶ ʠ ʦʜʥʦʬʘʟʥʦʤ ʂɿ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʠʥʚʝʨʩʠʷ ʪʦʢʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

25,8Á ʠ 47Á. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʤʘʢʩʠʤʘʣʴʥʳʡ 
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ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʛʦʣ ʦʛʨʘʥʠʯʝʥ ʟʥʘʯʝʥʠʝʤ ʪʦʢʘ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʧʨʦʚʦʜʘ. 

ʇʨʠ 100% ʢʦʤʧʝʥʩʘʮʠʠ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ ʩ ʧʨʦʚʦʜʘʤʠ ʤʘʨʢʠ 

ɸʉ-500 ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʛʦʣ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ 

ʩʦʩʪʘʚʣʷʝʪ 7,87Á. ʇʨʠ ʢʘʯʘʥʠʷʭ ʩ ʧʦʟʠʮʠʠ ʷʚʣʝʥʠʷ ʠʤʝʥʫʝʤʦʛʦ ʠʥʚʝʨʩʠʝʡ ʪʦʢʘ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʛʦʣ ʦʛʨʘʥʠʯʝʥ ʪʨʸʭʢʨʘʪʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʣʠʥʠʠ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʢ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʚʦʜʘʭ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʨʘʙʘʪʳʚʘʥʠʶ ʆʇʅ. ɺ ʚʠʜʫ ʥʝʩʦʧʦʩʪʘʚʠʤʦʩʪʠ 

ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʧʝʨʠʦʜʘ ʢʘʯʘʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʠ ʜʦʧʫʩʪʠʤʦʛʦ 

ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʆʇʅ ʚ ʨʝʞʠʤʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʢʘʯʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʨʘʙʘʪʳʚʘʥʠʶ ʆʇʅ ʪʘʢ ʞʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʨʘʙʘʪʳʚʘʥʠʝʤ ʰʫʥʪʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʠʩʢʣʶʯʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʞʠʤ ʠʥʚʝʨʩʠʠ ʪʦʢʦʚ ʧʨʠ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ. ɼʣʷ 

ʃʕʇ ʩ ʧʨʦʚʦʜʘʤʠ ʤʘʨʢʠ ɸʉ-500 ʪʨʸʭʢʨʘʪʥʦʤʫ ʪʦʢʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʥʦʩʪʴ ʫʛʣʦʚ 

ʠʩʪʦʯʥʠʢʦʚ ʕɼʉ ʥʘ ʫʨʦʚʥʝ 23,8Á. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʨʝʞʠʤʝ 

ʦʜʥʦʬʘʟʥʦʛʦ ʠ ʜʚʫʭʬʘʟʥʦʛʦ ʂɿ ʥʘ ʟʝʤʣʶ ʜʣʷ ʃʕʇ ʩ ʩʝʯʝʥʠʝʤ ʧʨʦʚʦʜʘ 500 ʤʤ
2
 

ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʛʣʘ ʥʘ ʦʪʤʝʪʢʝ 23,8Á. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʘ ʦʩʥʦʚʝ  ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʦʚ 

ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 4.1. 
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ʊʘʙʣʠʮʘ 4.1 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʩʝʯʝʥʠʠ ʧʨʦʚʦʜʘ 

500 ʤʤ
2
  

ʇʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ 

ʊʠʧ ʂɿ 

kʯ 
ʩʫʱ. 

ʘʣʛʦʨʠʪʤʦʚ 

kʯ 
ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʘʣʛʦʨʠʪʤʘ 
ʋʛʦʣ ʕɼʉ 

ʩʠʩʪʝʤʳ 1 

ʋʛʦʣ ʕɼʉ 

ʩʠʩʪʝʤʳ 2 

0Á 7,87Á 

3-ʭ ʬʘʟʥʦʝ 0,84 2,79 

2-ʭ ʬʘʟʥʦʝ 0,72 2,12 

2-ʭ ʬʘʟʥʦʝ ʥʘ 

ʟʝʤʣʶ 

2,03 2,13 

1-ʬʘʟʥʦʝ 1,7 4,87 

0Á 17,8Á 
3-ʭ ʬʘʟʥʦʝ 0,62 2,19 

2-ʭ ʬʘʟʥʦʝ 0,66 2,36 

0Á 23,8Á  

2-ʭ ʬʘʟʥʦʝ ʥʘ 

ʟʝʤʣʶ 
0,98 2,81 

1-ʬʘʟʥʦʝ 1,12 3,56 

  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4.1, ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼɿʃ ʜʣʷ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ ʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ, ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʦʢʘʟʳʚʘʝʪʩʷ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʨʘʚʥʝʥʠʠ ʧʦʣʥʳʭ 

ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʇʋʕ ʢ ʪʘʢʠʤ ʟʘʱʠʪʘʤ ʧʨʠ ʠʭ ʫʩʪʘʥʦʚʢʝ ʥʘ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ.  

ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ɼɿʃ ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ ʂɿ ʥʝ ʧʨʝʚʳʰʘʝʪ 25 ʤʩ. 

 

4.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 4 

 

ɸʣʛʦʨʠʪʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʚʳʯʠʩʣʷʶʱʝʡ ʘʢʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʠʟʚʝʩʪʥʳʤʠ ʨʘʥʝʝ ʚʠʜʘʤʠ ʠ ʪʠʧʘʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ: 

Å ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (Ó2) ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ 

ʂɿ; 
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Å ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʘʯʘʥʠʷʤ ʠ ʩʫʙʛʘʨʤʦʥʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ 

ʧʨʠ ʚʩʝʭ ʚʠʜʘʭ ʂɿ; 

Å ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ ʂɿ ʥʝ ʧʨʝʚʳʰʘʝʪ 25 ʤʩ; 

Å ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʭʝʤʝ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ, 

ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʝ ʤʸʨʪʚʦʡ ʟʦʥʳ ʧʨʠ ʙʣʠʟʢʠʭ ʢ ʰʠʥʘʤ ʧʦʜʩʪʘʥʮʠʠ ʂɿ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʃʕʇ ʩ 

ʩʠʤʤʝʪʨʠʯʥʳʤ, ʘ ʪʘʢʞʝ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʋʇʂ ʩ ʚʳʩʦʢʦʡ 

ʩʫʤʤʘʨʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ: 

1. ɸʥʘʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʟʘʱʠʪ ʥʘ ʃʕʇ ʩ 

ʋʇʂ ʧʦʢʘʟʘʣ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ɼɿʃ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʜʘʥʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʂɿ ʥʘ 

ʃʕʇ ʚ ʨʝʞʠʤʝ ʧʦʚʳʰʝʥʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʃʕʇ 

ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʋʇʂ 

ʥʘ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚ ʂɿ ʧʦ ʨʘʟʥʳʤ ʢʦʥʮʘʤ ʣʠʥʠʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼɿʃ. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʜʣʠʥʳ ʫʯʘʩʪʢʘ 

ʤʸʨʪʚʦʡ ʟʦʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʃʕʇ ʦʪ 0 ʜʦ 100 %. 

3. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʚʝʣʠʯʠʥʳ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʯʢʝ ʂɿ ʥʘ 

ʩʥʠʞʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ɼɿʃ ʧʨʦʜʦʣʴʥʦ-ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʃʕʇ ʩ ʋʇʂ ʚʝʣʠʯʠʥʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʦʢʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʣʠʥʠʠ ʙʝʟ ʢʦʤʧʝʥʩʘʮʠʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʋʇʂ ʚʣʠʷʶʪ ʥʘ ʩʥʠʞʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼɿʃ ʪʦʣʴʢʦ ʚ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ ʂɿ.  

4. ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɼɿʃ ʧʨʦʜʦʣʴʥʦ-

ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʃʕʇ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʨʘʩʯʸʪʦʚ ʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʦʚ ʧʦ ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ. ʂʦʥʪʨʦʣʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʂɿ ʥʘ ʃʕʇ ʜʘʞʝ ʚ ʨʝʞʠʤʘʭ 

ʠʥʚʝʨʩʠʠ ʧʦʣʥʦʛʦ ʪʦʢʘ ʥʘ ʦʜʥʦʤ ʠʟ ʢʦʥʮʦʚ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʦʪʩʫʪʩʪʚʠʝ ʤʸʨʪʚʳʭ ʟʦʥ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʣʠʥʠʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ, ʨʝʘʣʠʟʫʝʤʘʷ ʥʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʧʨʠʥʮʠʧʝ ʩ ʢʦʥʪʨʦʣʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʘʢʪʠʚʥʦʛʦ ʪʦʢʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ɼɿʃ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ ʨʝʘʢʮʠʠ (Ò25 

ʤʩ), ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (Ó2) ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ ʚʠʜʘʤʠ ɼɿʃ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʇʨʘʚʠʣʘʤʠ ʫʩʪʨʦʡʩʪʚʘ 
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ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʢ ʪʘʢʠʤ ʟʘʱʠʪʘʤ ʧʨʠ ʠʭ ʫʩʪʘʥʦʚʢʝ ʥʘ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʝʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʪ. ʝ. ʟʘʱʠʪʳ, ʘʣʛʦʨʠʪʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʶʪʩʷ ʧʦʜ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʃʕʇ ʩ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 
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ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ  

 

ɸɹɹʕ ï ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʙʦʣʴʰʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ɸʇɺ ï ʘʚʪʦʤʘʪʠʢʘ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ɸʕʉ ï ʘʪʦʤʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ 

ɺɸʍ ï ʚʦʣʴʪ-ʘʤʧʝʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʇʊ ï ʚʩʪʘʚʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ɻʕʉ ï ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ 

ɼɿʃ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʣʠʥʠʠ 

ɽʕʉ ʈʦʩʩʠʠ ï ʝʜʠʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʠ 

ʀʕʉ ɸɸʉ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʵʥʝʨʛʦʩʠʩʪʝʤʘ ʩ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ 

ʩʝʪʴʶ 

ʂɿ ï ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

ʃʕʇ ï ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 

ʄʐʈ ï ʤʘʛʥʠʪʦʫʧʨʘʚʣʷʝʤʳʡ ʰʫʥʪʠʨʫʶʱʠʡ ʨʝʘʢʪʦʨ 

ʆʇʅ ï ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ 

ʇʉ ï ʧʦʜʩʪʘʥʮʠʷ 

ʇʋʕ ï ʧʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ 

ʈɿɸ ï ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʊʅ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 

ʊʊ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ 

ʋʇʂ ï ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʋʋʇʂ ï ʫʧʨʘʚʣʷʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʕɼʉ ï ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ 

ʕʕʉ ï ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

EPRI ï Electric Power Research Institute 

FACTS ï Flexible Alternative Current Transmission System  

GTO ï Gate Turn-Off 

HVDC ï High-Voltage Direct-Current transmission 
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IGBT ï Insulated-Gate Bipolar Transistor 

IGCT ï Integrated Gate-Commutated Thyristor 

PSCAD ï Power Systems Computer Aided Design 

SSSC ï Static Synchronous Series Compensator 

STATCOM ï Static synchronous Compensator 

SVC ï Static Var Compensator 

TSSC ï Thyristor-Switched Series Capacitor 
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