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ɺʉʊʋʇ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʩʦʛʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ 

ʥʘʤʽʪʠʣʘʩʴ ʪʝʥʜʝʥʮʽʷ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʙʽʣʴʰʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ ʧʘʨʢ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ, ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʾʭ ʙʫʜʦʚʘ, ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʽʩʪʴ. 

ʄʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʚ ʧʘʨʢʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʷʚʣʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʤʠ ʤʘʰʠʥʘʤʠ. ʎʝ ʥʘʢʣʘʜʘʻ ʚʝʣʠʢʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʫ ʩʣʫʞʙʫ ʛʦʩʧʦʜʘʨʩʪʚ ʧʦ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʦ ʤʽʥʽʤʫʤʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʚʝʜʝʥʽ ʧʨʦʩʪʦʾ 

ʽʟ-ʟʘ ʧʦʣʦʤʦʢ, ʥʝʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʝʨʝʜʯʘʩʥʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʘ 

ʽʥʰʠʭ ʧʨʠʯʠʥ. ʊʦʙʪʦ, ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘʢʦʾ ʩʢʣʘʜʥʦʾ ʪʝʭʥʽʢʠ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʜʥʘʢ, 

ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʧʨʦʩʪʦʾ ʥʘʥʦʩʷʪʴ ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ 

ʛʦʩʧʦʜʘʨʩʪʚʘʤ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʠʨʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʢʦʤʧʣʝʢʩʽʚ ʥʘʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʥʘʜʽʡʥʦʩʪʽ.  

ɽʥʝʨʛʝʪʠʯʥʠʤ ʟʘʩʦʙʦʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʻ ʜʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʷʢʠʡ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ ʥʘʜʽʡʥʽʩʪʴ ʚʩʽʻʾ ʤʘʰʠʥʠ. 

ʅʘʜʽʡʥʽʩʪʴ ʜʚʠʛʫʥʘ ʷʚʣʷʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʽʜʚʠʱʝʥʥʷ ʤʦʪʦʨʝʩʫʨʩʫ ʜʚʠʛʫʥʘ ʧʨʠ ʚʠʩʦʢʽʡ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ 

ʤʘʡʞʝ ʨʽʚʥʦʮʽʥʥʦ ʟʙʽʣʴʰʝʥʥʶ ʾʭ ʚʠʧʫʩʢʫ ʟʘʚʦʜʘʤʠ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝʘʙʠʷʢʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʢʦʨʦʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʝʨʝʜʯʘʩʥʠʤ ʨʝʤʦʥʪʦʤ ʜʠʟʝʣʽʚ. 

ɹʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʟʝʣʴʥʽ ʜʚʠʛʫʥʠ, ʷʢʽ 

ʧʦʩʪʫʧʘʶʪʴ ʚ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʝʤʦʥʪʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ, ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʨʝʩʫʨʩʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ [3,10,11]. 

ʏʘʩʪʦ ʜʠʟʝʣʽ ʧʝʨʝʜʯʘʩʥʦ ʥʘʧʨʘʚʣʷʶʪʴ ʚ ʨʝʤʦʥʪ, ʙʘʟʫʶʯʠʩʴ ʥʘ 

ʩʫʙôʻʢʪʠʚʥʽʡ ʦʮʽʥʮʽ ʤʝʭʘʥʽʟʘʪʦʨʘ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʩʪʘʥʦʚʣʶʶʯʠ ʜʽʡʩʥʦʾ 



ʧʨʠʯʠʥʠ, ʷʢʘ ʧʨʠʟʚʝʣʘ ʜʦ ʚʽʜʢʘʟʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʤʽʥʶʶʪʴʩʷ 

ʜʦʨʦʛʽ ʜʝʪʘʣʽ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʂʐʄ) ʪʘ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ 

ʛʨʫʧʠ (ʎʇɻ). 

ʅʘʧʨʠʢʣʘʜ ʚ ʨʦʙʦʪʽ [10] ʚʽʜʤʽʯʝʥʦ, ʱʦ 69% ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʨʦʟʙʠʨʘʶʪʴʩʷ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʛʘʨʘʥʪʽʡʥʦʛʦ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʽ ʪʽʣʴʢʠ 

31% ʜʠʟʝʣʽʚ ʧʨʘʮʶʶʪʴ ʙʝʟ ʟʘʤʽʥʠ ʛʽʣʴʟ, ʧʦʨʰʥʽʚ 3 ʪʠʩ. ʽ ʙʽʣʴʰʝ ʤʦʪʦ.ʛʦʜ. 

ɺʽʜʤʽʯʘʻʪʴʩʷ ʪʘʢʦʞ, ʱʦ ʜʚʠʛʫʥʠ ʧʦʩʪʫʧʘʶʪʴ ʚ ʨʝʤʦʥʪ ʽʟ ʟʥʘʯʥʠʤ 

ʟʘʣʠʰʢʦʚʠʤ ʨʝʩʫʨʩʦʤ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʧʨʠʚʦʜʷʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ, ʷʢʽ ʟʥʘʯʥʦ ʤʝʥʰʽ ʛʨʘʥʠʯʥʠʭ. ʇʨʠ ʮʴʦʤʫ 

ʪʽʣʴʢʠ 5% ʜʠʟʝʣʽʚ ʤʘʶʪʴ ʛʨʘʥʠʯʥʝ ʟʥʦʰʝʥʥʷ ʛʽʣʴʟ ʮʠʣʽʥʜʨʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʚ ʧʨʘʢʪʠʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʄʊʇ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʟʘʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʜʯʘʩʥʠʤ ʨʝʤʦʥʪʦʤ ʪʨʘʢʪʦʨʥʠʭ ʽ ʢʦʤʙʘʡʥʦʚʠʭ ʜʠʟʝʣʽʚ. 

ʉʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʥʘʧʨʘʚʣʝʥʥʷ ʡʦʛʦ ʚ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ, ʻ ʂʐʄ ʽ ʎʇɻ [58]. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʾʭ 

ʥʝʜʦʣʽʢʠ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʥʠʟʴʢʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ. 

ʉʫʪʪʻʚʠʡ ʚʢʣʘʜ ʚ ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʠʭ i ʧʨʘʢʪʠʯʥʠʭ ʦʩʥʦʚ, ʤʝʪʦʜiʚ i ʟʘʩʦʙiʚ 

ʪʝʭʥiʯʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʚʥʝʩʣʠ ʚʯʝʥi 

ɻʆʉʅʀʊʀ, ʅɸʊʀ, ʉʠʙʀʄʕ, ʃʝʥiʥʛʨʘʜʩʴʢʦʛʦ, Iʨʢʫʪʩʴʢʦʛʦ, ʉʘʨʘʪʦʚʩʴʢʦʛʦ, 

ʏʝʣʷʙiʥʩʴʢʦʛʦ, ʇʝʥʟʝʥʩʴʢʦʛʦ ʩiʣʴʛʦʩʧʚʫʟiʚ i ʜʨʫʛʠʭ ʦʨʛʘʥiʟʘʮiʡ. ʆʩʦʙʣʠʚʦ ʩʣiʜ 

ʚiʜʤiʪʠʪʠ ʪʘʢʠʭ ʚʯʝʥʠʭ ʷʢ: ɺ.ʄ.ʄiʭʣiʥ, ʅ.ʉ.ɾʜʘʥʦʚʩʴʢʠʡ, ɺ.ʀ.ɹʝʣʴʩʢʠʭ, 

ɺ.ɸ.ɸʣʣʠʣʫʝʚ, ɸ.ɺ.ʅʠʢʦʣʘʝʥʢʦ, ʀ.ɸ.ʋʣʴʤʘʥ, ɹ.ɸ.ʋʣʠʪʦʚʩʢʠʡ, ʀ.ʇ.ʊʝʨʩʢʠʭ, 

ʂ.ʖ.ʉʢʠʙʥʝʚʩʢʠʡ, ɹʠʨʛʝʨ ʀ.ɸ., ɹʫʭʪʠʷʨʦʚ ʀ.ɼ., ʄʘʭʦʪʢʠʥ ʆ.ɸ., ɻʣʘʜʢʦʚ ɸ.ʂ., 

ʂʝʨʯʝʨ ɹ.ʄ., ʇʦʜʱʝʢʦʣʜʠʥ ʄ.ʀ., ʆʢʩʝʥʴ ɻ.ɼ., ʉʦʣʦʚʴʝʚ ɺ.ʀ. ʪʘ iʥ., ʷʢʽ 

ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʝʩʫʨʩʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʂʐʄ ʪʘ ʎʇɻ ʜʚʠʛʫʥiʚ. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʨʝʜʥʴʦʬʦʨʩʦʚʘʥʠʭ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʩʢʣʘʜʥʦʾ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʻ 



ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ. 

ʅʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʜʚʠʛʫʥʽʚ 

ʷʚʣʷʶʪʴʩʷ ʦʧʝʨʘʮʽʾ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʠʨʽʰʠʪʠ ʜʘʥʽ ʧʨʦʙʣʝʤʠ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʥʝ 

ʚʜʘʻʪʴʩʷ ʧʦ ʧʨʠʯʠʥʽ ʚʽʜʩʫʪʥʦʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʤʝʪʦʜʫ, ʥʠʟʴʢʦʾ ʯʫʪʣʠʚʦʩʪʽ ʪʘ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʪʘʢʦʛʦ 

ʤʝʪʦʜʫ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʽʤʝʥʽ ʄ. ʇ. ʄʦʤʦʪʝʥʢʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʣʘʥʦʤ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟʘ ʪʝʤʦʶ ñʈʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʟʤʝʥʰʝʥʥʷ 

ʚʠʪʨʘʪ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʦʪʘʭò (ˉ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0196 U 001918). 

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʥʘʜʽʡʥʦʩʪʽ ʜʚʠʛʫʥʘ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʫʜʘʨʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʚʠʜʽʣʝʥʠʭ ʚ ʟʘ 

ʨʝʟʦʥʘʥʩʥʽʡ ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ (ʥʘ ʧʨʠʢʣʘʜʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ). 

ɼʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʧʠʪʘʥʴ, ʷʢʽ ʚʚʽʡʰʣʠ ʜʦ ʟʘʜʘʯ 

ʜʦʩʣʽʜʞʝʥʴ: 

- ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʧʦʩʠʣʘʥʴ ʚ ʎʇɻ ʩʪʦʩʦʚʥʦ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟôʻʜʥʘʥʥʷ; 

- ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʤʦʚ ʦʧʪʠʤʘʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚʽʙʨʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʝʣʝʢʮʽʾ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʧʦʩʠʣʘʥʴ, 

ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣʘ ʚ ʮʠʢʣʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ; 

- ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʟʨʦʙʢʠ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʽ 

ʚʠʷʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ, ʷʢʽ ʦʜʥʦʟʥʘʯʥʦ 



ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʙ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. ʆʮʽʥʢʘ ʚʠʙʦʨʫ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

- ʨʦʟʛʣʷʜ ʰʣʷʭʽʚ ʤʦʞʣʠʚʦʾ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ. 

ʇʨʝʜʤʝʪ ʽ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʝʜʤʝʪʦʤ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟôʻʜʥʘʥʥʷ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʷʚʣʷʣʠʩʴ ʜʠʟʝʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ ʤʘʰʠʥ 

ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ʇʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʫ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʪʦʜʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʙʘʟʫʚʘʣʘʩʷ ʥʘ 

ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ, ʟ ʚʠʜʽʣʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ñʛʽʣʴʟʘ ʮʠʣʽʥʜʨʘ 

ï ʧʦʨʰʝʥʴò. 

ɿʚôʷʟʦʢ ʧʘʨʘʤʝʪʨʽʚ ʬʘʟʠ ʽ ʘʤʧʣʽʪʫʜʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʽ 

ʟʘʟʦʨʫ ʚ ʎʇɻ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʤʘʣʠʭ ʚʽʜʭʠʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʇɽʆʄ ʧʨʠ ʜʝʪʝʨʤʽʥʦʚʘʥʽʡ ʽ ʩʪʦʭʘʩʪʠʯʥʽʡ ʟʤʽʥʽ ʬʘʢʪʦʨʽʚ. 

ʈʽʰʝʥʥʷ ʟʘʜʘʯ ʚ ʮʽʣʦʤʫ ʜʦʩʷʛʘʣʦʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʦʨʽʾ ʘʜʘʧʪʠʚʥʦʛʦ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʪʘ ʤʝʪʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ ʚ ʮʽʣʦʤʫ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʟʘʧʠʩʘʥʠʭ ʚ ʇɽʆʄ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʢʝʪʫ ʇʆʉ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʥʘʨʦʙʽʪʦʢ ʜʠʟʝʣʽʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ï1500 

ʟʙʠʨʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʨʷʜʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʧʨʦʪʷʟʽ 4 ʨʦʢʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʂʠʾʚʩʴʢʦʾ, ʏʝʨʢʘʩʴʢʦʾ, ʏʝʨʥʽʛʽʚʩʴʢʦʾ, ʇʦʣʪʘʚʩʴʢʦʾ, ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʝʡ. 

ʆʙʨʦʙʽʪʦʢ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ 

STATISTICA 10, SPSS 12 for Windows 16, Microsoft Excel 2016 ʪʘ MATHCAD 

2016 Pro. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ: 

- ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ 

ʟʘʟʦʨʽ ʎʇɻ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦ-ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ 

ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʫ; 



- ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʚ 

ʟʘʨʝʟʦʥʘʥʩʥʽʡ ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

- ʚʠʟʥʘʯʝʥʥʽ ʪʝʦʨʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʬʘʟʠ ʚʽʜ 

ʧʘʨʘʤʝʪʨʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ (ʟʘʟʦʨʫ ʚ ʎʇɻ). 

- ʜʦʩʣʽʜʞʝʥʥʽ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʢʘʥʘʣʫ ʎʇɻ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘ ʯʘʩʪʦʪʘʭ ʜʦ 100 ʢɻʮ. 

- ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʘʧʨʽʦʨʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʟ ʨʦʟʨʦʙʢʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʦʙʨʦʙʽʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

- ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ 

ʧʦʩʠʣʘʥʴ ʚʽʜ ʟʘʟʦʨʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʟ 

ʨʦʟʨʦʙʢʦʶ ʥʦʤʦʛʨʘʤʠ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ; 

- ʨʦʟʨʦʙʮʽ ʰʣʷʭʽʚ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ 

ʟʨʘʟʢʫ ʧʨʠʣʘʜʫ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʦ ʮʝʡ ʤʝʪʦʜ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʜʦʩʢʦʥʘʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ 

ʧʦʩʠʣʘʥʴ ʜʣʷ ʽʥʰʠʭ ʨʷʜʥʠʭ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʚ 

ʟʘʨʝʟʦʥʘʥʩʥʽʡ ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʥʠʤ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʙʽʣʴʰʦʩʪʽ ʩʝʨʝʜʥʴʦʬʦʨʩʦʚʘʥʠʭ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʩʢʣʘʜʥʦʾ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ.  



ʈʆɿɼɯʃ I 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʄɽʊʆɼɯɺ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ʊɸ ɿɸɼɸʏɯ 

ɼʆʉʃɯɼɾɽʅʔ 

 

1.1. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

1.1.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ɼiʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʊʆ i ʨʝʤʦʥʪʫ ʪʨʘʢʪʦʨiʚ ʪʘ ʤʘʰʠʥ 

ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪi ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤiʩʪʢʦʩʪi, ʧiʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪi ʮʠʭ ʨʦʙiʪ, ʘ ʪʘʢʦʞ ʟʙiʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ, ʧiʜʚʠʱʝʥʥʷ ʙʝʟʚiʜʢʘʟʥʦʩʪi i 

ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪi ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ [32]. 

ɿʘ ʦʩʪʘʥʥi ʨʦʢʠ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʢʪʦʨiʚ ʪʘ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪʧʨʠ ʪʝʭʥiʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥiʯʥʘ ʜʦʢʫʤʝʥʪʘʮiʷ i ʜiʘʛʥʦʩʪʠʯʥi ʟʘʩʦʙʠ, ʷʢi ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʟʥʘʯʘʪʠ ʪʝʭʥiʯʥʠʡ ʩʪʘʥ ʚʫʟʣiʚ i ʘʛʨʝʛʘʪiʚ ʪʨʘʢʪʦʨʘ ʧʨʠ ʪʝʭʥiʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ. ʉʪʚʦʨʝʥi ʩʪʘʥʮiʾ ʪʝʭʥiʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ 

ʪʨʘʢʪʦʨiʚ (ʉʊʆʊ). ʅʘ ʉʊʆʊ ʻ ʚ ʥʘʷʚʥʦʩʪi ʧʦʩʪ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʪʨʘʢʪʦʨiʚ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʩʪʝʥʜ ʟ ʙiʛʦʚʠʤʠ ʙʘʨʘʙʘʥʘʤʠ ʂʀ-8927 (ʂʀ-8948) ʪʘ 

ʢʦʤʧʣʝʢʪ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʟʘʩʦʙiʚ ʜʣʷ ʉʊʆʊ ʂʀ-13920. ɼʣʷ ʉʊʆʊ ʟ ʧʨʦʛʨʘʤʦʶ 

400 i ʙiʣʴʰʝ ʪʨʘʢʪʦʨiʚ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜiʘʛʥʦʩʪʠʯʥʦ-ʚʠʤiʨʶʚʘʣʴʥʘ i 

ʧʨʦʛʥʦʟʫʶʯʘ ʩʠʩʪʝʤʘ ʂʀ-13940. 

ɼʣʷ ʧʫʥʢʪiʚ ʪʝʭʥiʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʇʊʆ) ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʪʚʦʨʝʥʦ ʩʪʘʮiʦʥʘʨʥʠʡ ʜiʘʛʥʦʩʪʠʯʥʠʡ ʢʦʤʧʣʝʢʪ ʂʀ-13919, ʘ ʜʣʷ 

ʤʦʙʽʣʴʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ, ʦʢʨʝʤʠʡ ʧʝʨʝʥʦʩʥʠʡ ʢʦʤʧʣʝʢʪ ʂʀ-13901. ʊʦʙʪʦ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʛʘʜʘʥʝ ʚʠʱʝ ʜiʘʛʥʦʩʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʨʝʩʫʨʩ ʜʠʟʝʣʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮiʾ i ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜiʘʛʥʦʟʫ 

ʩʚʦʻʯʘʩʥʦ ʥʘʧʨʘʚʣʷʪʠ ʡʦʛʦ ʚ ʨʝʤʦʥʪ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʚ ʟʚôʷʟʢʫ ʟ ʥʝʜʦʩʢʦʥʘʣiʩʪʶ 

ʦʢʨʝʤʠʭ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʟʘʩʦʙiʚ (ʯʠ ʾʭ ʤʘʣʦʾ ʢiʣʴʢʦʩʪi) i ʤʝʪʦʜiʚ, ʷʢi 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʝʩʫʨʩʥʦʤʫ ʜiʘʛʥʦʩʪʫʚʘʥʥi, ʘ ʪʘʢʦʞ ʥʠʟʴʢʦʾ ʢʚʘʣiʬiʢʘʮiʾ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʟʥʘʯʥʘ ʢiʣʴʢiʩʪʴ ʜʚʠʛʫʥiʚ ʨʝʤʦʥʪʫʻʪʴʩʷ ʧʝʨʝʜʯʘʩʥʦ 

iʟ ʟʥʘʯʥʠʤ ʥʝʜʦʚʠʢʦʨʠʩʪʘʥʠʤ ʨʝʩʫʨʩʦʤ. ʊʘʢ, ʜʦʩʣiʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥi 

ɻʆʉʅʀʊʀ, ʃʉʍʀ, ʅɸʊʀ ʪʘ iʥʰʠʤʠ ʦʨʛʘʥiʟʘʮiʷʤʠ, ʧʦʢʘʟʘʣʠ, ʱʦ ʙiʣʴʰʝ 



ʧʦʣʦʚʠʥʠ ʪʨʘʢʪʦʨʥʠʭ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥiʚ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʚ ʨʝʤʦʥʪ ʟ 

ʥʝʜʦʚʠʢʦʨʠʩʪʘʥʠʤ ʤʦʪʦʨʝʩʫʨʩʦʤ ʥʘ 40 ...70% [11]. 

ʋ ʟʚôʷʟʢʫ ʽʟ ʥʝʜʦʩʢʦʥʘʣiʩʪʶ ʤʝʪʦʜiʚ ʪʘ ʟʘʩʦʙiʚ ʨʝʩʫʨʩʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ 

ʎʇɻ, ʦʙʩʷʛ ʪʘ ʚʠʜ ʨʝʤʦʥʪʫ ʜʠʟʝʣʷ ʚ ʪʝʧʝʨiʰʥiʡ ʯʘʩ ʚʠʟʥʘʯʘʶʪʴ ʟ ʯʘʩʪʢʦʚʠʤ 

ʡʦʛʦ ʨʦʟʙʠʨʘʥʥʷʤ (ʟʥiʤʘʥʥʷ ʛʦʣʦʚʢʠ ʙʣʦʢʫ, ʧiʜ ʫ ʢʘʨʪʝʨʘ, ʪʦʱʦ), ʱʦ ʤʘʣʦ 

ʜʦʧʫʩʪʠʤʦ ʜʣʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮiʾ. 

ʏʘʩʪʦ ʯʝʨʝʟ ʥʝʩʪʘʯʽ ʟʘʩʦʙiʚ ʨʝʩʫʨʩʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ, ʢʚʘʣiʬiʢʦʚʘʥʠʭ 

ʤʘʡʩʪʨiʚ-ʜiʘʛʥʦʩʪiʚ, ʜʠʟʝʣi ʥʘʧʨʘʚʣʷʶʪʴ ʚ ʨʝʤʦʥʪ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʝʨʝʚiʨʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣiʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʏʀʄɽʉɻ ʜʝʨʞ. ˉ209 ʟ ʇʆ 

ñʈʦʩʩʝʣʴʭʦʟʪʝʭʥʠʢʘò ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦ ʨʝʤʦʥʪʥʦʛʦ ʬʦʥʜʫ ʩʧʝʮiʘʣiʟʦʚʘʥʠʭ 

ʨʝʤʦʥʪʥʠʭ ʧiʜʧʨʠʻʤʩʪʚ ʧʦʩʪʫʧʘʻ ʙʣʠʟʴʢʦ 5% ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʫ ʷʢʠʭ ʎʇɻ i 

ʂʐʄ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʨʝʤʦʥʪʫ ʟʦʚʩiʤ (iʥʦʜi ʪʘʢi ʜʚʠʛʫʥʠ ʚʠʤʘʛʘʶʪʴ ʟʘʤiʥʠ 

ʢʦʤʧʨʝʩiʡʥʠʭ ʢiʣʝʮʴ). ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ 30% ʜʠʟʝʣiʚ ʧʦʪʨʝʙʫʶʪʴ ʧʦʪʦʢʦʚʦʛʦ 

ʨʝʤʦʥʪʫ [93]. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʩʫʯʘʩʥi ʩʧʝʮiʘʣiʟʦʚʘʥi ʨʝʤʦʥʪʥi ʧiʜʧʨʠʻʤʩʪʚʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚiʜʨʝʤʦʥʪʦʚʘʥʠʤ ʜʠʟʝʣʴʥʠʤ ʜʚʠʛʫʥʘʤ ʧiʜʚʠʱʝʥʠʡ ʨʝʩʫʨʩ 

(ʚʽʜʥʦʚʣʝʥʠʡ ʥʘ 80%), ʧʝʨʝʜʯʘʩʥʦ ʚʠʙʨʘʢʦʚʫʶʪʴʩʷ ʜʦʨʦʛʽ i ʜʝʬiʮʠʪʥi ʜʝʪʘʣi 

ʂʐʄ ʧʨʠʙʣʠʟʥʦ ʫ 35% ʜʠʟʝʣiʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʧʝʨʝʚʠʪʨʘʪʠ 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ. 

ɿʘ ʢʦʨ ʦʤ ʧʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʪʘ ʦʙʩʷʛʫ ʨʝʤʦʥʪʫ ʜʚʠʛʫʥiʚ ʻ ʪʘʢʦʞ 

ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʦʶ. 

ʊʘʢ, ʫ ʉʐɸ ʧʝʨʝʜʯʘʩʥʠʡ ʨʝʤʦʥʪ ʜʚʠʛʫʥiʚ ʦʙʭʦʜʠʪʴʩʷ ʱʦʨiʯʥʦ ʚ ʤiʣʴʷʨʜ 

ʜʦʣʘʨiʚ, ʘ ʜʣʷ 28% ʜʚʠʛʫʥiʚ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʂʐʄ ʥʝ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʨʝʤʦʥʪʫ [13]. 

ɿʘ ʜʦʩʣiʜʞʝʥʥʷʤʠ ʂʨʘʫʟʝ ɺ. [123] ʩʪʦʩʦʚʥʦ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥiʢʠ ʢʦʞʝʥ 15 ʜʚʠʛʫʥ ʧiʜʣʷʛʘʻ ʨʝʤʦʥʪʫ ʚ ʨʝʟʫʣʴʪʘʪi ʚiʜʩʫʪʥʦʩʪi 

ʙʝʟʨʦʟʙʽʨʥʠʭ ʤʝʪʦʜiʚ ʪʘ ʟʘʩʦʙiʚ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʟôʻʜʥʘʥʥʷ ñʛʽʣʴʟʘ 

ʮʠʣiʥʜʨʘ-ʧʦʨʰʝʥʴò. 

ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɸʣʣʽʣʫʻʚʘ ɺ.ʆ. ʻ ʦʙôʻʢʪʠʚʥʽ ʽ ʩʫʙôʻʢʪʠʚʥʽ ʤʝʪʦʜʠ [3]. 

ɼʦ ʩʫʙôʻʢʪʠʚʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 



- ʚʽʟʫʘʣʴʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ ʧʽʜʪʽʢʘʥʥʷ ʨʽʜʠʥʠ, ʢʦʣʴʦʨʫ ʚʠʧʫʩʢʥʠʭ ʛʘʟʽʚ); 

- ʥʘ ʩʣʫʭ (ʭʘʨʘʢʪʝʨ ʩʪʫʢʽʚ, ʰʫʤʽʚ, ʧʝʨʝʙʦʾʚ ʚ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ, ʨʦʙʦʪʠ 

ʮʝʥʪʨʠʬʫʛʠ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ñʚʠʙʽʛʫò); 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ ʯʫʪʪʽʚ (ʩʪʫʧʽʥʴ ʥʘʛʨʽʚʫ ʤʝʭʘʥʽʟʤʽʚ, ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʧʨʘʮʶʶʯʦʾ ʬʦʨʩʫʥʢʠ ʧʦ ʚʽʜʩʫʪʥʦʩʪʽ ʽʤʧʫʣʴʩʽʚ ʚ ʧʘʣʠʚʦʧʨʦʚʦʜʘʭ); 

- ʧʨʦʛʨʘʤʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʥʝʧʦʣʘʜʦʢ ʟʘ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʽ ʜʦʧʦʤʽʞʥʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ). 

ʆʙôʻʢʪʠʚʥʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʨʽʟʥʷʶʪʴʩʷ: 

- ʟʘ ʛʝʨʤʝʪʠʯʥʽʩʪʶ ʨʦʙʦʯʠʭ ʦʙôʻʤʽʚ (ʚʠʪʨʘʪʘ ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ, ʫʛʘʨ ʦʣʠʚʠ, 

ʢʦʤʧʨʝʩʽʷ, ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ ʧʦʚʽʪʨʷ, ʪʠʩʢ ʢʘʨʪʝʨʥʠʭ ʛʘʟʽʚ ʪʘ ʾʭ ʧʨʦʨʠʚ ʫ 

ʢʘʨʪʝʨ); 

- ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ (ʜʠʤʥʽʩʪʴ, ʩʢʣʘʜ ʚʠʧʫʩʢʥʠʭ ʛʘʟʽʚ); 

- ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʨʦʜʫʢʪʽʚ ʟʥʦʰʝʥʥʷ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʟʥʦʰʝʥʥʷ ʚ 

ʤʘʩʣʽ. ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʚʽʜʥʽʩʪʴ ʦʣʠʚʠ); 

- ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʙʽʨʥʠʭ ʦʜʠʥʠʮʴ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʦʩʽʚ, 

ʪʠʩʢ ʚʽʜʢʨʠʪʪʷ ʢʣʘʧʘʥʽʚ, ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʦʭʦʣʦʜʞʫʶʯʘ ʟʜʘʪʥʽʩʪʴ 

ʨʘʜʽʘʪʦʨʘ ʪʘ ʽʥ.); 

- ʟʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʤʽʢʨʦʤʝʪʨʘʞ ʟʘʟʦʨʽʚ ʨʽʟʥʠʭ ʟôʻʜʥʘʥʴ, 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʦʾ ʜʝʪʘʣʽ ʚ ʧʦʣʽ ʟʘʟʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʨʝʩʦʨʘ); 

- ʟʘ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʾ). 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʤʝʪʦʜ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʝʱʦ ʚʜʦʩʢʦʥʘʣʠʚʩʷ. 

ɿôʷʚʠʣʠʩʷ ʥʦʚʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ: 

- ʟʘ ʘʤʧʣʽʪʫʜʦʶ ʫʜʘʨʫ ʥʘ ʯʘʩʪʦʪʽ ʬʽʣʴʪʨʘʮʽʾ ʜʦ 5 ʢɻʮ (ɸʣʣʽʣʫʻʚ ɺ.ʆ, 

ɾʜʘʥʦʚʩʴʢʠʡ ɸ.ɺ., ʆʢʩʝʥʴ ɻ.ɼ. ʪʘ ʽʥ.) [11]; 

- ʘʤʧʣʽʪʫʜʘ ʽ ʬʘʟʘ ʫʜʘʨʫ ʥʘ ʯʘʩʪʦʪʽ ʨʝʟʦʥʘʥʩʫ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʉʦʣʦʚʴʝʚ 

ɺ.ʀ.) [98]; 

- ʘʤʧʣʽʪʫʜʘ ʫʜʘʨʫ ʥʘ ʟʘʨʝʟʦʥʘʥʩʥʽʡ ʯʘʩʪʦʪʽ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ  

(ʄʝʪʩ ʖ.ɸ ï ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʥʘ ʯʘʩʪʦʪʽ ʙʣʠʟʴʢʦ 1ʄɻʮ) 

[98]; 

ʆʜʥʘʢ ʮʽ ʥʦʚʽ ʤʝʪʦʜʠ ʪʘʢʦʞ ʤʘʶʪʴ ʚʝʣʠʢʫ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ 20% ʽ 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʤʘʨʦʢ ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 



ʫʩʪʘʥʦʚʦʢ. ʊʦʙʪʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʽʥʰʠʡ ʜʚʠʛʫʥ (ʦʩʦʙʣʠʚʦ ʙʘʛʘʪʦʮʠʣʽʥʜʨʦʚʠʡ) 

ʜʘʥʽ ʤʝʪʦʜʠ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʅʘʩʪʫʧʥʠʤ ʩʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʠʪʠ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʤʝʪʦʜ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʦʽʤʧʫʣʴʩʘ ʚʽʜ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʨʝʟʦʥʘʥʩʥʫ ʯʘʩʪʦʪʫ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʱʦ ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ñʩʠʛʥʘʣïʧʝʨʝʰʢʦʜʘò, ʘ ʪʘʢʦʞ ʩʧʨʦʩʪʠʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽʥʰʠʭ ʤʘʨʦʢ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʤʦʞʝ 

ʤʘʪʠ ʚʠʛʣʷʜ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ.1.1. 

1.1.2. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ i ʟʘʩʦʙʽʚ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥiʚ 

ʉʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʠʭ i ʧʨʘʢʪʠʯʥʠʭ ʦʩʥʦʚ, ʤʝʪʦʜiʚ i 

ʟʘʩʦʙiʚ ʪʝʭʥiʯʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʚʥʝʩʣʠ ʚʯʝʥi 

ɻʆʉʅʀʊʀ, ʅɸʊʀ, ʉʠʙʀʄʕ, ʃʝʥiʥʛʨʘʜʩʴʢʦʛʦ, Iʨʢʫʪʩʴʢʦʛʦ, ʉʘʨʘʪʦʚʩʴʢʦʛʦ, 

ʏʝʣʷʙiʥʩʴʢʦʛʦ, ʇʝʥʟʝʥʩʴʢʦʛʦ ʩiʣʴʛʦʩʧʚʫʟiʚ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ. 

ʆʩʦʙʣʠʚʦ ʩʣiʜ ʚiʜʤiʪʠʪʠ ʪʘʢʠʭ ʚʯʝʥʠʭ ʷʢ: ʄiʭʣiʥ ɺ.ʄ., ɾʜʘʥʦʚʩʴʢʠʡ ʅ.ʉ., 

ɹʝʣʴʩʢʠʭ ɺ.ʀ., ɸʣʣʽʣʫʻʚ ɺ.ɸ., ʅʽʢʦʣʘʻʥʢʦ ɸ.ɺ., ʋʣʴʤʘʥ ʀ.ɸ., ʋʣʠʪʦʚʩʢʠʡ ɹ.ɸ., 

ʊʝʨʩʴʢʠʭ ʀ.ʇ., ʉʢʠʙʥʝʚʩʴʢʠʡ ʂ.ʖ., ɹʽʨʛʝʨ ʀ.ɸ., ɹʫʭʪʽʷʨʦʚ ʀ.ɼ., ʄʘʭʦʪʢʽʥ 

ʆ.ɸ., ɻʣʘʜʢʦʚ ɸ.ʂ., ʂʝʨʯʝʨ ɹ.ʄ., ʇʦʜʱʝʢʦʣʜʽʥ ʄ.ʀ., ʆʢʩʝʥʴ ɻ.ɼ., ʉʦʣʦʚʡʦʚ 

ɺ.ʀ. ʪʘ iʥ., ʷʢʽ ʨʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʝʩʫʨʩʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʂʐʄ, ʪʘ 

ʎʇɻ ʜʚʠʛʫʥiʚ. 

ɼʝʪʘʣi ʎʇɻ ʧʨʘʮʶʶʪʴ ʚ ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ, ʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʟiʪʢʥʝʥʥi ʟ ʘʛʨʝʩʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʙʦʯʠʭ ʛʘʟiʚ, ʷʢi ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ 

ʟʛʦʨʘʥʥi ʧʘʣʠʚʘ. 

ʊʝʭʥiʯʥʠʡ ʩʪʘʥ ʎʇɻ ʟʘʣʝʞʠʪʴ ʚiʜ ʙʘʛʘʪʴʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨiʚ 

ʥʘʩʪʫʧʥʠʭ ʜʝʪʘʣʝʡ: ʛiʣʴʟ ʮʠʣiʥʜʨiʚ (ʩʧʨʘʮʶʚʘʥʥʷ, ʟʤiʥʘ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ), 

ʢiʣʝʮʴ (ʩʧʨʘʮʶʚʘʥʥʷ, ʧʦʣʦʤʢʘ, ʚʪʨʘʪʘ ʧʨʫʞʥʦʩʪi, ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ), ʧʦʨʰʥʷ 



(ʩʧʨʘʮʶʚʘʥʥʷ). ʎʝ ʟʥʘʯʥʦʶ ʤiʨʦʶ ʫʪʨʫʜʥʶʻ ʤʦʞʣʠʚiʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ i 

ʦʙʩʷʛʫ ʨʝʤʦʥʪʫ ʜʠʟʝʣʷ. ʉʪʘʥ ʎʇɻ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʶʪʴ ʙʝʟʨʦʟʙiʨʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʢʦʥʪʨʦʣʶʶʯʠ ʜiʘʛʥʦʩʪʠʯʥi ʧʘʨʘʤʝʪʨʠ. 
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ʆʩʥʦʚʥʽ, ʥʘʡʙiʣʴʰ iʥʬʦʨʤʘʪʠʚʥʽ ʟʘʩʦʙʠ ʧʝʨʝʚiʨʢʠ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥi ʢiʣʴʢʦʩʪi ʛʘʟiʚ, ʷʢi ʧʨʦʨʠʚʘʶʪʴʩʷ ʚ ʢʘʨʪʝʨ, ʫʛʘʨʫ 

ʢʘʨʪʝʨʥʦʛʦ ʦʣʠʚʠ, ʛʝʨʤʝʪʠʯʥʦʩʪi ʥʘʜʧʦʨʰʥʝʚʠʭ ʦʙôʻʤiʚ (ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʢʦʤʧʨʝʩiʾ i ʨʦʟʨiʜʞʝʥʥʷ), ʚʠʪʨʘʪʘʤʠ ʧʦʚiʪʨʷ ʯʝʨʝʟ ʥʝʱiʣʴʥʦʩʪi, ʪʠʩʢ ʢʘʨʪʝʨʥʠʭ 

ʛʘʟiʚ. 

ʅʘʡʙiʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʫʟʘʛʘʣʴʥʝʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʟʘ ʜʫʤʢʦʶ ʨʷʜʫ 

ʜʦʩʣiʜʥʠʢiʚ ʻ ʚʠʪʨʘʪʘ ʢʘʨʪʝʨʥʠʭ ʛʘʟiʚ [ 11,12,26,46,72,73]. 

ʆʜʥʘʢ ʨʝʢʦʤʝʥʜʦʚʘʥi ʜʣʷ ʮiʻʾ ʤʝʪʠ ʛʘʟʦʚi ʣiʯʠʣʴʥʠʢʠ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ 

ʥʝʜʦʣʽʢ ï ʥʠʟʴʢʫ ʪʦʯʥiʩʪʴ, ʦʙʫʤʦʚʣʝʥʫ ʚʪʨʘʪʘʤʠ ʛʘʟiʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʯʝʨʝʟ 

ʥʝʱiʣʴʥʦʩʪi ʩʘʣʴʥʠʢiʚ ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ ʪʘ ʟôʻʜʥʘʥʴ ʢʘʨʪʝʨʫ ʧiʜ ʯʘʩ ʚʠʤiʨʫ. 

ʋ ɻʆʉʅʀʊʀ ɼʠʥʛʦʶ I.ɻ. ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩiʙ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ 

ʢʘʨʪʝʨʥʠʭ ʛʘʟiʚ ʟ ʧʨʠʤʫʩʦʚʠʤ ʚiʜʩʤʦʢʪʫʚʘʥʥʷʤ ʾʭ iʟ ʢʘʨʪʝʨʘ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 

ʟʙiʣʴʰʫʻʪʴʩʷ ʪʦʯʥiʩʪʴ ʨʝʟʫʣʴʪʘʪiʚ ʚʠʤiʨʶʚʘʥʥʷ. ɼʣʷ ʮiʻʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʠʬʝʨʝʥʮiʡʥʠʡ ʨiʜʠʥʥʠʡ ʤʘʥʦʤʝʪʨ ʧʦʩʪiʡʥʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʧʨʠ ʮʴʦʤʫ 

ʢʘʨʪʝʨ ʜʚʠʛʫʥʘ ʟôʻʜʥʫʻʪʴʩʷ ʟ ʘʪʤʦʩʬʝʨʦʶ [26,46]. ʆʜʥʘʢ ʚʢʘʟʘʥʠʡ ʤʝʪʦʜ ʥʝ 

ʚiʜʧʦʚiʜʘʻ ʚ ʧʦʚʥiʡ ʤiʨi ʪʠʤ ʚʠʤʦʛʘʤ ʷʢi ʧʨʝʜôʷʚʣʷʶʪʴʩʷ. ɺʠʤiʨʶʚʘʥʥʷ 

ʥʝʦʙʭiʜʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʧʨʘʮʶʶʯʦʤʫ ʜʚʠʛʫʥi, ʧʨʦʛʨiʪʦʤʫ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚʠʤiʨʶʚʘʥʥʷ ʚ ʟʥʘʯʥiʡ ʤiʨi ʚʧʣʠʚʘʻ ʚʠʧʘʜʢʦʚʝ 

ʨʦʟʤiʱʝʥʥʷ ʧʦʨʰʥʝʚʠʭ ʢiʣʝʮʴ. ʂʨiʤ ʪʦʛʦ ʜʘʥʠʡ ʤʝʪʦʜ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʤiʨʫ ʩʧʨʘʮʶʚʘʥʥʷ ʛiʣʴʟ ʮʠʣiʥʜʨiʚ. 

ɯʥʰʠʤ iʥʬʦʨʤʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʭʥiʯʥʠʡ ʩʪʘʥ ʎʇɻ 

ʻ ʫʛʘʨ ʦʣʠʚʠ. ʆʜʥʘʢ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʫʛʘʨʫ ʦʣʠʚʠ ʚ ʝʢʩʧʣʫʘʪʘʮiʡʥʠʭ ʫʤʦʚʘʭ 

ʚʠʢʣʠʢʘʻ ʪʘʢʦʞ ʩʫʪʪʻʚʽ ʫʩʢʣʘʜʥʝʥʥʷ [8]. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʘʛʘʣʴʥʘ 

ʚʪʨʘʪʘ ʦʣʠʚʠ ʧiʜ ʯʘʩ ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʫʛʘʨʫ ʦʣʠʚʠ, ʘ 

ʪʘʢʦʞ ʚʪʨʘʪ ʦʣʠʚʠ ʯʝʨʝʟ ʥʝʱiʣʴʥʦʩʪi ʫʱiʣʴʥʝʥʴ ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ i ʧʨʦʢʣʘʜʢʠ 

ʟʤʘʱʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʚʠʛʫʥʘ. ʂʨiʤ ʪʦʛʦ, ʚʝʣʠʯʠʥʘ ʚʪʨʘʪʠ ʦʣʠʚʠ ʥʘ ʫʛʘʨ ʤʦʞʝ 

ʢʦʣʠʚʘʪʠʩʷ ʚ ʟʥʘʯʥʦʤʫ ʜiʘʧʘʟʦʥi ʚ ʟʘʣʝʞʥʦʩʪi ʚiʜ ʰʚʠʜʢiʩʥʦʛʦ, 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ i ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤiʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʧiʜ ʯʘʩ ʢʦʥʪʨʦʣʶ. 

ɺiʜʩʫʪʥiʩʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ 

ʦʣʠʚʠ ʥʘ ʫʛʘʨ ʫʪʨʫʜʥʶʻ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮiʾ. ʄʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ʫʛʘʨʫ ʦʣʠʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʪʫʪʥʠʭ i ʥʘʪʨʽʻʚʠʭ iʥʜʠʢʘʪʦʨiʚ, ʘ ʪʘʢʦʞ 



ʧʦ ʦʧʪʠʯʥiʡ ʛʫʩʪʠʥi ʚiʜʧʨʘʮʴʦʚʘʥʦʛʦ ʧʦʚiʪʨʷ ʟ ʮʠʣiʥʜʨʘ, ʧʨʠ ʚʠʢʣʶʯʝʥiʡ ʧʦʜʘʯi 

ʧʘʣʠʚʘ, ʜʘʣʴʰʝ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣiʜʞʝʥʴ ʥʝ ʧiʰʣʠ. 

ʋ ʨʦʙʦʪi [73] ʉʪʘʥiʩʣʘʚʩʴʢʠʡ ʃ.ɺ. ʨʦʟʛʣʷʥʫʚ ʘʥʘʣiʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʮʠʣiʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʟʘ ʘʥʘʣiʟʦʤ ʛʘʟiʚ, ʷʢi ʧʨʦʨʠʚʘʶʪʴʩʷ 

ʚ ʢʘʨʪʝʨ. ʇʨʠ ʮʴʦʤʫ ʩʪʘʥ ʎʇɻ ʘʚʪʦʨ ʧʨʦʧʦʥʫʻ ʦʮiʥʶʚʘʪʠ ʟʘ 

ʪʝʨʤʦʛʘʟʦʜʠʥʘʤiʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤ. 

ʅʝʜʦʣiʢʦʤ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʥʝʦʙʭiʜʥiʩʪʴ ʚʠʤiʨʶʚʘʥʥʷ ʧʨʠ ʜiʘʛʥʦʩʪʫʚʘʥʥi 

ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟiʚ. 

ʅʝʩʪʝʨʝʥʢʦ I.ʌ. ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚiʪʨʷ, 

ʷʢ ʟʘʛʘʣʴʥʠʡ ʢʨʠʪʝʨiʡ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ ʜʠʟʝʣʷ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʩʢʣʘʜʦʤ ʚʠʧʫʩʢʥʠʭ ʛʘʟiʚ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʩʪʘʯʘʥʥʷ ʧʦʚiʪʨʷ [12]. 

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʥʘ ʢʦʝʬiʮiʻʥʪ 

ʥʘʜʣʠʰʢʫ ʧʦʚiʪʨʷ ʘʚʪʦʨ ʨʝʢʦʤʝʥʜʫʻ ʚʠʤiʨʶʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʠʡ ʢʫʪ ʧʦʯʘʪʢʫ 

ʥʘʛʥiʪʘʥʥʷ ʧʘʣʠʚʘ, ʱʦ ʻ ʩʫʪʪʻʚʠʤ ʥʝʜʦʣiʢʦʤ ʤʝʪʦʜʫ. ʉʣiʜ ʪʘʢʦʞ ʚiʜʤiʪʠʪʠ 

ʚʘʞʣʠʚiʩʪʴ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʦʝʬiʮiʻʥʪ 

ʥʘʜʣʠʰʢʫ ʧʦʚiʪʨʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭiʜʥʦʩʪi ʚʥʝʩʝʥʥʷ ʧʦʧʨʘʚʢʠ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥi ʜʘʥʦʛʦ ʢʦʝʬiʮiʻʥʪʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌiʨʤʘ ñɹʫʨʤʝʡʩʪʝʨ i ɺʘʡʥò (ɼʘʥiʷ) ʨʦʟʨʦʙʠʣʘ ʦʨʠʛiʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʜʣʷ 

ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣiʚ. ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʤiʨʶʚʘʪʠ 

ʩʧʨʘʮʶʚʘʥʥʷ ʛiʣʴʟ ʮʠʣiʥʜʨiʚ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥiʩʪʶ (°2%) [79]. ɼʣʷ ʮiʻʾ ʤʝʪʠ ʥʘ 

ʛiʣʴʟi ʮʠʣiʥʜʨʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʣiʚʢʦʚʠʡ ʨʝʟʠʩʪʦʨ. ʇʦ ʤiʨi ʩʧʨʘʮʶʚʘʥʥʷ ʮʴʦʛʦ 

ʨʝʟʠʩʪʦʨʘ ʟʤiʥʶʻʪʴʩʷ ʡʦʛʦ ʦʧiʨ. ɿʤiʥʘ ʦʧʦʨʫ ʻ ʜiʘʛʥʦʩʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʟʘ 

ʷʢʠʤ ʚʠʟʥʘʯʘʶʪʴ ʩʧʨʘʮʶʚʘʥʥʷ ʛiʣʴʟʠ. ʇʦʭʠʙʢʘ ʚʠʤiʨʶʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 

1ʤʢʤ. ɸʣʝ ʽ ʮʝʡ ʩʧʦʩʽʙ ʥʝ ʧʦʟʙʘʚʣʝʥʠʡ ʥʝʜʦʣiʢʽʚ, ʥʘʡʩʫʪʪʻʚʽʰʠʤ ʽʟ ʥʠʭ ʻ 

ʜʦʨʦʛʦʚʠʟʥʘ, ʧʦʚôʷʟʘʥʘ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʝʟʠʩʪʦʨʘ ʥʘ ʢʦʞʥʫ ʛiʣʴʟʫ ʮʠʣiʥʜʨʘ 

ʥʦʚʦʛʦ ʯʠ ʚiʜʨʝʤʦʥʪʦʚʘʥʦʛʦ ʜʚʠʛʫʥʘ. 

ɺ ʅiʤʝʯʯʠʥi ʜʣʷ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦʚʝʨʭʥi ʛiʣʴʟ ʮʠʣiʥʜʨiʚ i ʧʦʨʰʥiʚ 

ʘʚʪʦʤʦʙiʣʴʥʠʭ ʜʚʠʛʫʥiʚ, ʷʢ ʚʽʜʤʽʯʘʻ ʂʝʣʝʨ ʂ. ɸ., ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ iʟ 

ʩʧʦʩʦʙiʚ iʥʪʨʦʩʢʦʧiʾ ï ʝʥʜʦʩʢʦʧiʶ [67]. ɿ ʮiʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʦʤʠʩʣʦʚʠʡ ʝʥʜʦʩʢʦʧ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʦʥʢʦʾ ʪʨʫʙʢʠ ʟ ʦʧʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ i 

ʙiʥʦʢʫʣʷʨʥʦʛʦ ʤiʢʨʦʩʢʦʧʘ. ʄiʥiʘʪʶʨʥʘ ʣʘʤʧʦʯʢʘ, ʨʦʟʤiʱʝʥʘ ʥʘ ʢiʥʮi ʪʨʫʙʢʠ, 



ʚʩʪʘʚʣʝʥʦʾ ʚ ʩʚiʯʢʦʚʠʡ ʦʪʚiʨ, ʦʩʚiʪʣʶʻ ʧʦʚʝʨʭʥʶ, ʘ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʻʪʴʩʷ ʚ ʤiʢʨʦʩʢʦʧ. 

ɼʘʥʠʡ ʩʧʦʩiʙ ʧʨʠʜʘʪʥʠʡ ʣʠʰʝ ʜʣʷ ʷʢiʩʥʦʾ ʦʮiʥʢʠ ʩʪʘʥʫ ʧʦʚʝʨʭʥi ʛiʣʴʟ i 

ʧʦʨʰʥiʚ. ʂiʣʴʢiʩʥʘ ʞ ʦʮiʥʢʘ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʫʪʨʫʜʥʝʥʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮiʻʾ ʤʝʪʠ ʤʝʪʦʜʫ ʨʘʜiʦʘʢʪʠʚʥʠʭ iʟʦʪʦʧiʚ, ʤʝʪʦʜʫ ʥʝʡʪʨʦʥʥʦʾ 

ʘʢʪʠʚʘʮiʾ ʚ ʝʢʩʧʣʫʘʪʘʮiʡʥʠʭ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦ i ʜʦʨʦʛʦ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʜʦʩʣiʜʞʝʥʥʷʭ ʮʠʣiʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʪʘ ʽʥʰʠʭ ʟôʻʜʥʘʥʴ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ [42]. 

ɼʣʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʩʧʨʘʮʶʚʘʥʥʷ ʟôʻʜʥʘʥʴ 

ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʢʪʨʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ. ʎʠʤ ʤʝʪʦʜʦʤ (ʧʦ ʘʥʘʣʽʟʫ 

ʢʘʨʪʝʨʥʦ ʾʦʣʠʚʠ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʤʝʥʪ ʧʽʜʚʠʱʝʥʥʷ ʩʧʨʘʮʶʚʘʥʥʷ ʟôʻʜʥʘʥʴ ʚʠʱʝ 

ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʊʆ ʯʠ 

ʨʝʤʦʥʪʫ ʜʚʠʛʫʥʘ. ʄʝʪʦʜ ʩʣiʜ ʚʠʟʥʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʘʚʪʦʪʨʘʢʪʦʨʥʠʭ ʜʚʠʛʫʥʽʚ [42]. 

ʇʦ ʤiʨi ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʘʙʦ ʧʨʠʛʦʨʘʥʥʷ (ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ) 

ʧʦʨʰʥʝʚʠʭ ʢiʣʝʮʴ ʚ ʢʘʥʘʚʢʘʭ ʧʦʨʰʥʷ ʟʥʠʞʫʻʪʴʩʷ ʢʦʤʧʨʝʩiʷ(ʪʠʩʢ ʚ ʢiʥʮi ʪʘʢʪʫ 

ʩʪʠʩʥʝʥʥʷ). ʂʦʤʧʨʝʩʽʷ ʚ ʟʥʘʯʥiʡ ʤiʨi ʟʘʣʝʞʠʪʴ ʚiʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ. ɰʾ ʚʠʤiʨʶʶʪʴ ʧʨʠ ʧʨʦʢʨʫʯʫʚʘʥʥi ʜʚʠʛʫʥʘ ʧʫʩʢʦʚʠʤ 

ʧʨʠʩʪʨʦʻʤ, ʚʠʤiʨʶʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ, ʷʢʠʡ ʨʦʟʚʠʚʘʻ ʮʠʣiʥʜʨ, ʧʨʠ ʮʴʦʤʫ 

ʢʦʤʧʨʝʩiʷ ʩʧʨʘʮʴʦʚʘʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ 30ï35% ʥʠʞʯʘ, ʯʠʤ ʫ ʥʦʚʦʛʦ ʜʚʠʛʫʥʘ. ʅʘ 

ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ ʫ ʢiʥʮi ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʧʣʠʚʘʻ ʥʝ ʩʧʨʘʮʶʚʘʥʥʷ 

ʛiʣʴʟ ʮʠʣiʥʜʨiʚ, ʘ ʛʝʨʤʝʪʠʯʥiʩʪʴ ʢʣʘʧʘʥiʚ. ʆʪʨʠʤʘʥi ʧʨʠ ʜiʘʛʥʦʩʪʫʚʘʥʥi ʜʘʥi ʻ 

ʤʘʣʦʜʦʩʪʦʚiʨʥʠʤʠ, ʪʘʢ ʷʢ ʢʦʤʧʨʝʩiʷ ʨiʟʢʦ ʟʤiʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪi ʚiʜ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥi ʩʪʘʨʪʝʨʘ ʥʝʤʦʞʣʠʚʦ 

ʜʦʪʨʠʤʘʪʠʩʴ ʧʦʩʪiʡʥʦʾ ʯʘʩʪʦʪʠ. ɺʝʣʠʯʠʥʘ ʢʦʤʧʨʝʩiʾ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚiʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʪiʥʦʢ ʮʠʣiʥʜʨiʚ, ʘ ʜʦʪʨʠʤʫʚʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʧʨʠ ʧʝʨʝʚiʨʮi 

ʢʦʤʧʨʝʩiʾ ʢʦʞʥʦʛʦ ʮʠʣiʥʜʨʘ ʫʪʨʫʜʥʝʥʦ. ɿʥʘʯʥʘ ʪʨʫʜʦʤiʩʪʢiʩʪʴ, ʥʠʟʴʢʘ ʪʦʯʥiʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʝʩiʾ ʫʪʨʫʜʥʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ. ʂʨiʤ ʪʦʛʦ ʮʝʡ ʩʧʦʩiʙ ʥʝ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ 

ʥʝʩʧʨʘʚʥʦʩʪi ʢʦʥʢʨʝʪʥʦʛʦ ʟôʻʜʥʘʥʥʷ, ʷʢʝ ʚʧʣʠʚʘʻ ʥʘ ʛʝʨʤʝʪʠʯʥiʩʪʴ ʢʘʤʝʨʠ 

ʟʛʦʨʘʥʥʷ. 



ʋ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʝʩiʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʥʥi 

ʢʦʤʧʨʝʩʠʤʝʪʨʠ, ʧʨʠʥʮʠʧ ʜiʾ ʷʢʠʭ ʦʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤiʨʶʚʘʥʥi ʥʘʧʨʫʛʠ ʥʘ ʢʣʝʤʘʭ 

ʩʪʘʨʪʝʨʘ ʧʨʠ ʧʨʦʢʨʫʯʫʚʘʥʥi ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ. ʊʘʢ, ʬiʨʤʘ çʄobilè 

ʨʦʟʨʦʙʠʣʘ ʝʣʝʢʪʨʦʥʥʠʡ ʢʦʤʧʨʝʩʠʤʝʪʨ ʟ ʨʝʻʩʪʨʘʮiʻʶ ʟʤiʥʠ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʯʫʪʣʠʚʦʛʦ ʚʦʣʴʪʤʝʪʨʘ [41]. 

ɺiʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʨʝʻʩʪʨʫʶʪʴʩʷ ʥʘ ʨʦʙʦʯʦʤʫ ʧʘʧʝʨi ʪʝʩʪʝʨʘ ʫ ʚʠʛʣʷʜi 

ʢʨʠʚʠʭ ʣiʥiʡ, ʧʦ ʷʢʠʭ ʩʫʜʷʪʴ ʧʨʦ ʢʦʤʧʨʝʩiʶ ʢʦʞʥʦʛʦ ʮʠʣiʥʜʨʘ. ʈʦʟʛʣʷʥʫʪʠʡ 

ʩʧʦʩiʙ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʚ ʧʦʨiʚʥʷʥʥi ʟ iʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʝʩʽʾ: 

ʥʝʚʠʩʦʢʘ ʪʨʫʜʦʤiʩʪʢiʩʪʴ ʢʦʥʪʨʦʣʶ, ʟʘʧʠʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚiʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʢʦʣʘʭ ʞʠʚʣʝʥʥʷ ʩʪʘʨʪʝʨʘ i 

ʛʝʥʝʨʘʪʦʨʘ. ʆʜʥʘʢ ʩʧʦʩʦʙʫ ʧʨʠʪʘʤʘʥʥi i ʥʝʜʦʣiʢʠ, ʚʣʘʩʪʠʚi ʤʝʪʦʜʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤiʨʶʚʘʥʥʷ ʢʦʤʧʨʝʩiʾ. 

ɹiʣʴʰ ʜʦʩʢʦʥʘʣʠʡ ʩʧʦʩiʙ ʦʮiʥʢʠ ʩʪʘʥʫ ʢʦʞʥʦʛʦ ʮʠʣiʥʜʨʘ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʧʨʦʢʨʫʯʫʚʘʥʥi ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ 

ʜʚʠʛʫʥʘ ʧʫʩʢʦʚʠʤ ʧʨʠʩʪʨʦʻʤ, ʨʦʟʨʦʙʣʝʥʦ [12]. 

ɺʢʘʟʘʥʠʡ ʩʧʦʩiʙ ʤʝʥʰ ʪʨʫʜʦʤiʩʪʢʠʡ i ʙiʣʴʰ ʪʦʯʥʠʡ ʚ ʧʦʨiʚʥʷʥʥi ʟ 

ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʝʩiʾ. 

ʈʦʟʨiʜʞʝʥʥʷ ʧʨʠ ʧʨʦʢʨʫʯʫʚʘʥʥi ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ ʟʘʣʝʞʠʪʴ ʚiʜ 

ʛʘʟʦʧʨʦʥʠʢʣʠʚʠʭ ʧʣʦʱʠʥ, ʷʢi ʟʙiʣʴʰʫʶʪʴʩʷ ʧʨʠ ʩʧʨʘʮʶʚʘʥʥi ʟôʻʜʥʘʥʴ ʎʇɻ, 

ʧʨʠʯʦʤʫ ʮi ʧʣʦʱʠʥʠ ʤʘʡʞʝ ʧʦʚʥiʩʪʶ ʫʱiʣʴʥʶʶʪʴʩʷ ʤʦʪʦʨʥʠʤ ʤʘʩʣʦʤ 

ʚʥʘʩʣiʜʦʢ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʤiʞ ʢʘʤʝʨʦʶ ʟʛʦʨʘʥʥʷ i ʧʨʦʩʪʦʨʦʤ ʢʘʨʪʝʨʘ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʣʘʜ ʂï69ʄ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ i 

ʢʣʘʧʘʥiʚ ʥʘ ʥʝʧʨʘʮʶʶʯʦʤʫ ʜʚʠʛʫʥi ʧʦ ʚʠʪʦʢʫ ʧʦʚiʪʨʷ ʟ ʢʘʤʝʨʠ ʩʪʠʩʥʝʥʥʷ ʧʨʠ 

ʟʘʢʨʠʪʠʭ ʢʣʘʧʘʥʘʭ i ʥʘʜʽʡʥʠʤ ʧʨʠʣʷʛʘʥʥʷʤ ʛʦʣʦʚʢʠ ʙʣʦʢʫ ʮʠʣiʥʜʨiʚ ʜʦ ʙʣʦʢʫ 

[66]. ʂʘʤʝʨʘ ʟʛʦʨʘʥʥʷ ʜʚʠʛʫʥʘ ʟôʻʜʥʫʻʪʴʩʷ ʟ ʻʤʥʽʩʪʶ, ʚ ʷʢiʡ ʧiʜʪʨʠʤʫʻʪʴʩʷ 

ʧʦʩʪiʡʥʠʡ ʪʠʩʢ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ, ʱʦ ʚiʜʧʦʚiʜʘʻ ʧʦʚʥiʡ ʛʝʨʤʝʪʠʯʥʦʩʪi, 

ʧʨʠʡʤʘʶʪʴ ʟʘ ʥʫʣʴ, ʘ ʧʦʚʥʫ ʚʠʪʨʘʪʫ ʧʦʚiʪʨʷ ʟ ʮʠʣiʥʜʨʘ ʟʘ 100%. ʇʨʠ ʮʴʦʤʫ 

ʨʘʭʫʶʪʴ, ʱʦ ʚʝʣʠʢʠʤ ʟʘʟʦʨʘʤ ʚ ʟôʻʜʥʘʥʥi ñʧʦʨʰʝʥʴ-ʢʽʣʴʮʝ ʮʠʣiʥʜʨʘò ʚiʜʧʦʚiʜʘʻ 

ʙiʣʴʰʠʡ ʧʨʦʮʝʥʪ ʚiʜʥʦʩʥʦʛʦ ʚʠʪʦʢʫ. ɺʝʣʠʯʠʥʫ ʚiʜʥʦʩʥʦʛʦ ʚʠʪʦʢʫ ʧʦʚiʪʨʷ 

ʧʝʨʝʚiʨʷʶʪʴ ʧʨʠ ʧʦʣʦʞʝʥʥʷʭ ʧʦʨʰʥʷ ʚ ʥ.ʤ.ʪ. i ʚ.ʤ.ʪ. ʧʨʠ ʟʘʢʨʠʪʠʭ ʢʣʘʧʘʥʘʭ 

ʤʝʭʘʥiʟʤʫ ʛʘʟʦʨʦʟʧʦʜiʣʫ. ʉʪʘʥ ʛiʣʴʟ ʮʠʣiʥʜʨiʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʮiʥʶʚʘʪʠ ʧʦ 



ʨiʟʥʠʮi ʚʠʪʦʢʫ ʧʦʚiʪʨʷ ʚ ʢiʥʮi i ʧʦʯʘʪʢʫ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ, ʩʪʘʥ ʧʦʨʰʥʝʚʠʭ 

ʢiʣʝʮʴ ʪʘ ʢʣʘʧʘʥiʚ ʧʦ ʚʠʪʦʢʫ ʧʦʚiʪʨʷ ʥʘ ʧʦʯʘʪʢʫ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ. 

ʇʨʦʪʝ, ʷʢ ʧʦʢʘʟʫʻ ʜʦʩʚiʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʣʘʜʫ, ʦʜʝʨʞʘʥi ʨʝʟʫʣʴʪʘʪʠ ʥʝ 

ʟʘʚʞʜʠ ʜʦʩʪʘʪʥʴʦ ʜʦʩʪʦʚiʨʥi [66]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʢʘʣiʙʨʘʪʦʨʘ, ʘʥʘʣʦʛiʯʥʦʛʦ ʦʧʠʩʘʥʦʤʫ ʚʠʱʝ 

ʜʣʷ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʷ ɼ-54 ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʱʝ ʚ 1955ʨ 

ʃʫʢôʷʥʦʚʠʤ I.ʅ.. ʂʘʣiʙʨʘʪʦʨ ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʢʘʤʝʨ, ʟôʻʜʥʘʥʠʭ ʤiʞ ʩʦʙʦʶ 

ʢʘʣiʙʨʦʚʘʥʠʤ ʨʦʙʦʯʠʤ ʦʪʚʦʨʦʤ, ʜʨʫʛʘ ʢʘʤʝʨʘ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʫʙʦʧʨʦʚʦʜʫ i ʚʠʤʽʨʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʟ ʦʪʚʦʨʦʤ ʧʽʜ ʬʦʨʩʫʥʢʫ. ʗʢ ʚiʜʤiʯʘʻ ʩʘʤ 

ʘʚʪʦʨ, ʥʘ ʚʝʣʠʯʠʥʫ ʚʠʤiʨʶʚʘʥʦʛʦ ʪʠʩʢʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʜʦʚʞʠʥʘ 

ʪʨʫʙʦʧʨʦʚʦʜʫ, ʨʦʟʤiʱʝʥʦʛʦ ʤiʞ ʨʦʙʦʯʠʤ i ʚʠʤiʨʶʚʘʥʠʤ ʦʪʚʦʨʦʤ. ʑʦʙ 

ʚʠʢʣʶʯʠʪʠ ʚʢʘʟʘʥʠʡ ʚʧʣʠʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʙʫʜʫʚʘʪʠ ʪʘʨʦʚʘʥʠʡ ʛʨʘʬiʢ 

ʟʘʣʝʞʥʦʩʪi ʚʠʤiʨʶʚʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚiʜ ʚʠʤiʨʶʚʘʣʴʥʦʾ ʧʣʦʱʠʥʠ i ʚʠʟʥʘʯʘʪʠ 

ʥʝʱiʣʴʥʦʩʪi ʎʇɻ ʦʜʥʠʤ i ʪʠʤ ʞʝ ʪʨʫʙʦʧʨʦʚʦʜʦʤ, ʥʝ ʩʢʣʘʜʝʥʠʤ ʚ ʢiʣʴʮʝ [49]. 

ʉʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʎʇɻ ʧʦ ʚʠʪʨʘʪi ʧʦʚiʪʨʷ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʧiʜ ʪʠʩʢʦʤ ʚ ʥʘʜʧʦʨʰʥʝʚʠʡ ʧʨʦʩʪiʨ, ʤʘʶʪʴ iʩʪʦʪʥʠʡ ʥʝʜʦʣiʢ. ɺʦʥʠ 

ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʨʫʞʥiʩʪʴ ʧʦʨʰʥʝʚʠʭ ʢiʣʝʮʴ, ʘ ʪʘʢʦʞ ʩʧʨʘʮʶʚʘʥʥʷ ʧʦʨʰʥʝʚʠʭ 

ʢʘʥʘʚʦʢ i ʢiʣʝʮʴ ʧʦ ʚʠʩʦʪi. ʇʨʠ ʮʴʦʤʫ ʩʧʨʘʮʶʚʘʥʥi ʢiʣʴʮʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚiʪʨʷʤ 

ʧʨʠʪʠʩʢʫʶʪʴʩʷ ʜʦ ʥʠʞʥʴʦʛʦ ʪʦʨʮʷ ʢʘʥʘʚʢʠ ʧʦʨʰʥʷ i ʮʠʣiʥʜʨʘ. ɿʫʩʠʣʣʷ ʟ ʷʢʠʤ 

ʧʨʠʪʠʩʢʫʻʪʴʩʷ ʢiʣʴʮʝ ʜʦ ʛiʣʴʟʠ ʧʨʠ ʜiʘʛʥʦʩʪʫʚʘʥʥi ʎʇɻ ʧʨʠʙʦʨʦʤ ʂ-69ʄ ʩʷʛʘʻ, 

ʷʢ ʧʦʢʘʟʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ 0,15 ʄʇʘ, ʱʦ ʟʨiʚʥʶʻʪʴʩʷ ʟ ʧʠʪʦʤʠʤ ʪʠʩʢʦʤ ʥʦʚʦʛʦ 

ʢiʣʴʮʷ. ʂʨiʤ ʪʦʛʦ, ʜʦʩʣiʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥi ʚ ʅiʤʝʯʯʠʥi ʥʘ ʘʚʪʦʤʦʙiʣʴʥʠʭ 

ʜʠʟʝʣʷʭ ʤʘʨʢʠ 2ʂVɼ14, 5SPW - SRL ʧʦʢʘʟʘʣʠ ʥʘ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʚʠʪʨʘʪʫ 

ʧʦʚiʪʨʷ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤiʱʝʥʥʷ ʟʘʤʢiʚ ʧʦʨʰʥʝʚʠʭ ʢiʣʝʮʴ. ʊʦʤʫ ʟʤiʥʘ ʚʠʪʨʘʪʠ 

ʧʦʚiʪʨʷ ʧʝʨʝʢʨʠʚʘʻ ʜiʘʧʘʟʦʥ ʟʤiʥʠ ʚʪʨʘʪʠ ʧʦʚiʪʨʷ, ʟʫʤʦʚʣʝʥʦʾ ʩʧʨʘʮʶʚʘʥʥʷʤ 

ʎʇɻ [123]. 

ʅʘʫʢʦʚʮʷʤʠ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩiʙ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʢʦʞʥʦʛʦ ʮʠʣiʥʜʨʘ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʨʦʟʨiʜʞʝʥʥʷ ʚ ʮʠʣiʥʜʨi ʧʨʠ ʥʝʧʨʘʮʶʶʯʦʤʫ ʜʚʠʛʫʥi, ʟʚiʣʴʥʝʥʠʡ ʚiʜ 

ʥʝʜʦʣiʢiʚ, ʷʢi ʧʨʠʪʘʤʘʥʥi ʤʝʪʦʜʘʤ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʩʪʠʩʥʝʥʠʤ ʧʦʚiʪʨʷʤ. 

ɼʣʷ ʮiʻʾ ʤʝʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʘʢʫʫʤʥʠʡ ʢʘʣiʙʨʘʪʦʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʾ i 

ʚʠʤiʨʶʚʘʣʴʥʦʾ ʢʘʤʝʨʠ, ʟʚôʷʟʘʥʠʭ ʤiʞ ʩʦʙʦʶ ʦʪʚʦʨʦʤ i ʢʦʥʪʨʦʣʴʥʠʤ 

ʚʠʤiʨʶʚʘʣʴʥʠʤ ʚʘʢʫʫʤʤʝʪʨʦʤ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʮiʥʠʪʠ ʩʪʘʥ ʢʦʤʧʨʝʩiʡʥʠʭ 



ʢiʣʝʮʴ ʟʘ ʾʭ ʧʠʪʦʤʠʤ ʪʠʩʢʦʤ ʥʘ ʩʪiʥʢʫ ʮʠʣiʥʜʨiʚ i ʪʦʨʮʝʚʠʡ ʟʘʟʦʨ ʤiʞ 

ʢʦʤʧʨʝʩiʡʥʠʤʠ ʢiʣʴʮʷʤʠ i ʢʘʥʘʚʢʘʤʠ ʧʦʨʰʥʷ. ɿʘ ʜiʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ 

ʧʨʠʡʤʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ʧʦʚiʪʨʷ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʢiʣʴʮʷ ʚ 

ʢʘʥʘʚʮi ʧʦʨʰʥʷ. 

ʋ ʪʘʙʣʠʮi 1.1 ʥʘʚʝʜʝʥʦ ʜʘʥi ʚʠʪʨʘʪʠ ʧʦʚiʪʨʷ ʯʝʨʝʟ ʢiʣʴʮʝʚi ʫʱʽʣʴʥʝʥʥʷ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ (I ʚʘʨiʘʥʪ) i ʩʧʨʘʮʴʦʚʘʥʦʾ ʎʇɻ (II ʚʘʨiʘʥʪ) ʫ ʧʦʨiʚʥʷʥʥi ʟ 

ʧʨʠʣʘʜʦʤ ʂ - 69. ɼʣʷ I ʚʘʨiʘʥʪʫ ʧʠʪʦʤʠʡ ʪʠʩʢ ʚʝʨʭʥʴʦʛʦ ʢiʣʴʮʷ ʩʢʣʘʜʘʚ 0,25 

ʄʇʘ, ʜʣʷ ʜʨʫʛʦʛʦ 0,1 ʄʇʘ.  

ʊʘʙʣʠʮʷ 1.1 

ɺʪʨʘʪʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʢʽʣʴʮʝʚʽ ʫʱʽʣʴʥʝʥʥʷ ʎʇɻ 
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ʟʘʟʦ-

ʨʠ 

ʢʦʥʪʘʢʪʥ

ʽ 

ʧʦʚʝʨʭʥʽ 

ʆʮʽʥʢʘ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʢʽʣʝʮʴ 

ɯ 

ʂ-69ʄ 
45 

180 

99,47 

99,14 

0 

0 

0,36 

0,58 

0,17 

0,28 

1,11596 

0,69596 

ɺʘʢʫʫʤʥʠʡ 

ʢʘʣʽʙʨʘʪʦʨ 

45 

180 

90,24 

85,05 

9,55 

14,59 

0,14 

0,22 

0,07 

0,10 

0,37679 

0,24679 

ɯɯ 

ʂ-69ʄ 
45 

180 

92,03 

88,45 

3,85 

5,77 

2,80 

4,20 

1,05 

1,58 

1,91764 

1,27764 

ɺʘʢʫʫʤʥʠʡ 

ʢʘʣʽʙʨʘʪʦʨ 

45 

180 

49,36 

36,97 

48,92 

60,89 

0,29 

0,36 

1,43 

1,78 

2,28946 

1,83946 

ʆʮʽʥʢʘ ʪʦʨʮʴʦʚʠʭ ʟʘʟʦʨʽʚ 

ɯ 
ɺʘʢʫʫʤʥʠʡ 

ʢʘʣʽʙʨʘʪʦʨ 

45 

180 

15,84 

12,76 

0,85 

1,24 

0,14 

0,11 

83,17 

85,89 

1,76749 

2,89889 

  

ɿ ʘʥʘʣiʟʫ ʪʘʙʣʠʮi ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠ ʧʦʜʘʯi ʚ ʮʠʣiʥʜʨ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚiʪʨʷ, 

ʥʝʟʘʣʝʞʥʦ ʚiʜ ʡʦʛʦ ʩʪʘʥʫ ʩʧʨʘʮʶʚʘʥʥʷ, ʚʠʪʨʘʪʘ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʧʦʚiʪʨʷ 



ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʟʦʨ ʫ ʟʘʤʢʫ ʢiʣʴʮʷ. ʏiʪʢʦʾ ʟʘʣʝʞʥʦʩʪi ʚʠʪʨʘʪʠ ʧʦʚiʪʨʷ ʚiʜ 

ʩʧʨʘʮʶʚʘʥʥʷ ʎʇɻ ʥʝ ʩʧʦʩʪʝʨiʛʘʻʪʴʩʷ iʟ-ʟʘ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʟʘʤʢiʚ 

ʢʦʤʧʨʝʩiʡʥʠʭ ʢiʣʝʮʴ ʚ ʢʘʥʘʚʢʘʭ ʧʦʨʰʥʷ. 

ʗʢʱʦ ʚ ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨi ʩʪʚʦʨʠʪʠ ʚʘʢʫʫʤʝʪʨʠʯʥʠʡ ʪʠʩʢ, ʪʦ 

ʚʠʪʨʘʪʘ ʧʦʚiʪʨʷ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ʟʘʟʦʨʠ ʚ ʟôʻʜʥʘʥʥi ʢiʣʝʮʴ ʟ 

ʛiʣʴʟʦʶ (49...61%) i ʟʘʟʦʨʠ ʚ ʟʘʤʢʘʭ (37..49%). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚ 

ʧʦʣʦʞʝʥʥʷ ʟʘʤʢiʚ ʥʘ ʚʠʪʨʘʪʫ ʧʦʚiʪʨʷ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 19% [66]. 

ʅʝʜʦʣiʢʦʤ ʨʦʟʛʣʷʥʫʪʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʪiʩʥʦʪʘ ʟʚôʷʟʢʫ ʜiʘʛʥʦʩʪʠʯʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʟ ʧʠʪʦʤʠʤ ʪʠʩʢʦʤ ʚʝʨʭʥʴʦʛʦ ʢiʣʴʮʷ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚiʜ 

ʛʝʨʤʝʪʠʯʥʦʩʪi ʢʣʘʧʘʥʥʦʛʦ ʤʝʭʘʥiʟʤʫ ʛʘʟʦʨʦʟʧʦʜiʣʫ, ʚ ʨʝʟʫʣʴʪʘʪi ʷʢʦʾ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʻʪʴʩʷ ʪʦʯʥiʩʪʴ ʦʮiʥʢʠ. ʋ ʚʠʧʘʜʢʫ ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪi ʢʣʘʧʘʥiʚ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʢʨʠʚʘʪʠ ʚiʢʥʘ ʚ ʛʦʣʦʚʮi ʙʣʦʢʫ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʧʝʮiʘʣʴʥʫ ʪʝʭʥʦʣʦʛiʯʥʫ ʛiʜʨʦʧʣʠʪʫ, ʷʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʤiʩʪʴ ʛʦʣʦʚʢʠ ʙʣʦʢʫ 

[66,91,93]. ʎʝ ʩʫʪʪʻʚʦ ʟʙiʣʴʰʫʻ ʪʨʫʜʦʤiʩʪʢiʩʪʴ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʂʨiʤ ʪʦʛʦ, ʨʦʟʛʣʷʥʫʪʠʡ ʤʝʪʦʜ ʥʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ 

ʩʧʨʘʮʶʚʘʥʥʷ ʛiʣʴʟ ʮʠʣiʥʜʨiʚ iʟ-ʟʘ ʟʛʘʜʘʥʠʭ ʥʝʜʦʣiʢiʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮiʻʾ ʤʝʪʠ ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʚ 

ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨi ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ ʜʠʟʝʣʷ, ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧiʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪi i ʜʦʩʪʦʚiʨʥʦʩʪi ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʛiʣʴʟ 

ʮʠʣiʥʜʨiʚ ʚ ʧʦʨiʚʥʷʥʥi ʟ ʚiʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ ʜiʘʛʥʦʟʫ ʎʇɻ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩiʙ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʮʠʣiʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ 

ʘʚʪʦʪʨʘʢʪʦʨʥʠʭ ʜʚʠʛʫʥiʚ ʚʥʫʪʨiʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʦ ʧʘʜʽʥʥʶ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨʽ. ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥi 

ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʚ ʙʘʣʦʥi, ʟôʻʜʥʘʥʠʤ ʟ ʦʪʚʦʨʦʤ, ʚ ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʩʚiʯʢʘ ʟʘʧʘʣʶʚʘʥʥʷ, ʯʠ ʬʦʨʩʫʥʢʘ, ʧʨʠ ʦʙʝʨʪʘʥʥi ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ, ʟôʻʜʥʘʥʥʷ 

ʙʘʣʦʥʘ ʟ ʥʘʜʧʦʨʰʥʝʚʠʤ ʧʨʦʩʪʦʨʦʤ ʧʨʠ ʧʦʣʦʞʝʥʥi ʧʦʨʰʥʷ ʚ ʢiʥʮi ʪʘʢʪʫ 

ʩʪʠʩʥʝʥʥʷ i ʧʨʠ ʬiʢʩʦʚʘʥiʡ ʟʤiʥi ʪʠʩʢʫ, ʟʘ ʷʢʦʶ ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ 

ʪʝʭʥiʯʥʠʡ ʩʪʘʥ ʮʠʣiʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ. ʇʦʪiʤ ʧʦʚʪʦʨʥʦ ʩʪʚʦʨʶʶʪʴ ʪʠʩʢ ʚ 

ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨi ʧʨʠ ʧʦʣʦʞʝʥʥʽ ʧʦʨʰʥʷ ʥʘ ʧʦʯʘʪʢʫ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ, ʘ 

ʩʧʨʘʮʶʚʘʥʥʷ ʛiʣʴʟʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʚiʜʥʦʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʝʡ ʟʤiʥʠ 

ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʣʦʞʝʥʴ ʧʦʨʰʥʷ ʧʨʠ ʦʜʥʦʤʫ i ʪʦʤʫ ʞ 

ʟʥʘʯʝʥʥi ʪʠʩʢʫ [49]. 



ʉʪʚʦʨʝʥʥʷ ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʚ ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨi ʮʠʣiʥʜʨʘ, 

ʱʦ ʜiʘʛʥʦʩʪʫʻʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʘʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʢiʣʝʮʴ ʚ ʧʦʨʰʥʝʚʠʭ 

ʢʘʥʘʚʢʘʭ ʧʨʠ ʨiʟʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʧʦʨʰʥʷ i ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʾʭ 

ʧʨʠʪʠʩʢʫʚʘʥʥʷ ʜʦ ʛiʣʴʟʠ ʮʠʣiʥʜʨiʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʛiʣʴʟʠ ʮʠʣiʥʜʨʘ ʟʘ ʚiʜʥʦʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʝʡ 

ʟʤiʥʠ ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ ʪʠʩʢʫ ʜʣʷ ʦʙʦʭ ʧʦʣʦʞʝʥʴ ʧʦʨʰʥʷ ʧʨʠ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ 

ʟʥʘʯʝʥʥi ʪʠʩʢʫ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʧiʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪi ʩʧʦʩʦʙʫ ʟʘʚʜʷʢʠ ʪʦʤʫ, 

ʱʦ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ ʚ ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨi ʫʤʦʚʠ ʚʪʨʘʪʠ 

ʧʦʚiʪʨʷ ʯʝʨʝʟ ʥʝʱiʣʴʥʦʩʪi ʮʠʣiʥʜʨʘ ʥʝ ʦʙʫʤʦʚʣʝʥi ʩʧʨʘʮʶʚʘʥʥʷʤ ʛiʣʴʟʠ, 

ʦʜʥʘʢʦʚi. ɺiʜʧʦʚiʜʥʦ, ʚiʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥ ʰʚʠʜʢʦʩʪʝʡ ʟʤiʥʠ ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ 

ʪʠʩʢʫ ʜʣʷ ʨiʟʥʠʭ ʧʦʣʦʞʝʥʴ ʧʦʨʰʥʷ ʧʨʠ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ ʟʥʘʯʝʥʥi ʪʠʩʢʫ 

ʟʘʣʝʞʠʪʴ ʚiʜ ʚʝʣʠʯʠʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʛiʣʴʟʠ ʮʠʣiʥʜʨʘ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩ ʧʘʜiʥʥʷ ʚʘʢʫʫʤʝʪʨʠʯʥʦʛʦ 

ʪʠʩʢʫ ʚ ʮʠʣiʥʜʨi ʥʝ ʟʘʣʝʞʠʪʴ ʚiʜ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʝʚʠʭ ʢiʣʝʮʴ ʚ ʢʘʥʘʚʢʘʭ 

ʧʦʨʰʥʷ. ʉʠʣʠ, ʷʢi ʩʪʚʦʨʶʶʪʴʩʷ ʚʘʢʫʫʤʝʪʨʠʯʥʠʤ ʪʠʩʢʦʤ, ʥʝʜʦʩʪʘʪʥi ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʧʦʨʰʥʝʚi ʢiʣʴʮʷ ʱʽʣʴʥʦ ʧʨʠʣʷʛʣʠ ʜʦ ʙʦʢʦʚʠʭ ʩʪiʥʦʢ ʢʘʥʘʚʢʠ. ʇʨʦ ʮʝ 

ʩʚiʜʯʠʪʴ i ʜʦʩʚiʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʣʘʜʫ ʂ-69ʄ ʜiʘʛʥʦʩʪʘʤʠ ɽʩʪʦʥiʾ [3]. 

ʇʨʠ ʮʴʦʤʫ ʜʦʩʪʦʚiʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪiʣʴʢʠ ʧiʩʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚ ʮʠʣiʥʜʨʽ ʪʠʩʢʫ 4 ʢʛʩ/ʩʤ2, ʘ ʥʝ 1.6 ʢʛʩ/ʩʤ2, ʷʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘ ʪʝʭʥʦʣʦʛiʻʶ 

ʜiʘʛʥʦʩʪʫʚʘʥʥʷ [3]. 

ʋ ʭʦʜi ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʤʘʢʝʪʥʦʛʦ ʟʨʘʟʢʘ ʚʩʪʘʥʦʚʠʪʠ ʜʦʧʫʩʪʠʤi ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ ʩʢʣʘʜʥʦ, ʪʘʢ ʷʢ ʮʝ ʧʦʪʨʝʙʫʻ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥi ʚʝʣʠʢʦʾ ʢiʣʴʢʦʩʪi 

ʜʚʠʛʫʥiʚ ʨiʟʥʠʭ ʤʘʨʦʢ i ʪʦ ʪʽʣʴʢʠ ʧiʩʣʷ ʤiʢʨʦʤʝʪʨʘʞʫ ʮʠʭ ʜʚʠʛʫʥiʚ. ɸ ʮʝʡ ʝʪʘʧ 

ʜʫʞʝ ʜʦʚʛʠʡ i ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʤʘʪʝʨiʘʣʴʥʠʭ ʨʝʩʫʨʩiʚ ʪʦʱʦ. 

1.1.3. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʟʘ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ɿʘ ʦʩʪʘʥʥiʡ ʯʘʩ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ ʦʢʨʝʤʠʭ ʟôʻʜʥʘʥʴ 

ʤʝʭʘʥiʟʤiʚ ʜʚʠʛʫʥʘ ʚʥʫʪʨiʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚiʙʨʦʘʢʫʩʪʠʯʥʘ ʜiʘʛʥʦʩʪʠʢʘ. ɿʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʮʠʣiʥʜʨʦ- 

ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʟʘ ʚiʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʆʜʥʠʤ ʟ ʮʠʭ ʧʘʨʘʤʝʪʨiʚ ʻ 

ʟʘʛʘʣʴʥʠʡ ʨiʚʝʥʴ ʚiʙʨʘʮiʾ ʚ ʜʝʬʝʢʪʘʮiʡʥʠʭ ʟʦʥʘʭ ʜʚʠʛʫʥʘ. ɼʣʷ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ 

ʤʝʭʘʥiʟʤiʚ ʟʘ ʟʘʛʘʣʴʥʠʤ ʨiʚʥʝʤ ʚiʙʨʘʮiʾ ʥʝʦʙʭiʜʥʦ ʟʥʘʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʨiʚʥʷ ʜʣʷ ʧʦʯʘʪʢʦʚʦʛʦ i ʛʨʘʥʠʯʥʦ ʩʧʨʘʮʴʦʚʘʥʦʛʦ ʩʪʘʥʫ. 



ɼʣʷ ʚʠʤiʨʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨiʚʥʷ ʚiʙʨʘʮiʾ ʚ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʟʦʥʘʭ 

ʤʝʭʘʥiʟʤiʚ ʤʘʰʠʥ i ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʶ ʰʫʤiʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʤiʨʶʚʘʯi 

ʚiʙʨʘʮiʾ ʪʠʧʫ ʇIʋ-1ʄ, ʰʫʤʦʤiʨʠ, ʘ ʪʘʢʦʞ ʧʨʠʣʘʜʠ ʪʠʧʫ ɽʄɼʇ. ʈʦʙʦʪʘ ʮʠʭ 

ʧʨʠʣʘʜiʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʚiʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ 

ʜʝʬʝʢʪʘʮiʡʥiʡ ʟʦʥi ʤʝʭʘʥiʟʤʫ ʧʝʨʝʪʚʦʨʶʻ ʢʦʣʠʚʘʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ, 

ʷʢʠʡ ʧiʩʣʷ ʧiʜʩʠʣʝʥʥʷ ʧʦʜʘʻʪʴʩʷ ʥʘ iʥʜʠʢʘʪʦʨ ʨiʚʥʷ ʚiʙʨʘʮiʾ. 

ɼʣʷ ʪʝʭʥiʯʥʦʛʦ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʰʠʥ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮiʾ ʥʝʦʙʭiʜʥi 

ʤʘʣʦʛʘʙʘʨʠʪʥi ʧʝʨʝʥʦʩʥi ʜiʘʛʥʦʩʪʠʯʥi ʧʨʠʣʘʜʠ (ʝʣʝʢʪʨʦʥʥi ʩʪʝʪʦʩʢʦʧʠ ʜʣʷ 

ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʰʠʥ ʟʘ ʨiʚʥʝʤ i ʯʘʩʪʦʪʥʠʤ ʩʢʣʘʜʦʤ ʰʫʤʫ ʪʦʱʦ). 

ʋ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪi ʜʦʙʨʝ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʤʘʣʦʛʘʙʘʨʠʪʥi 

ʜiʘʛʥʦʩʪʠʯʥi ʧʨʠʣʘʜʠ ʪʠʧʫ ɽʄɼʇ-1 i ɽʄɼʇ-2, ʨʦʟʨʦʙʣʝʥi ɼɽʈɾʅIʊI ʪʘ 

iʥʩʪʠʪʫʪʦʤ çɽʣʝʢʪʨʦʥiʢʘè. ʎi ʧʨʠʣʘʜʠ ʚʠʤiʨʶʶʪʴ, ʢʨiʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ, ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʜʘʯi ʧʘʣʠʚʘ, ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, 

ʚiʜʥʦʩʥʫ ʚʝʣʠʯʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʨiʚʥʷ ʚiʙʨʘʮiʾ ʚ ʜʝʬʝʢʪʘʮiʡʥʠʭ ʟʦʥʘʭ ʙʣʦʢʫ 

ʜʚʠʛʫʥʘ. ʇʦʭʠʙʢʘ ʚʠʤiʨʶʚʘʥʥʷ ʩʷʛʘʻ 20%. 

ʇʨʠ ʮʴʦʤʫ ʤʝʭʘʥiʯʥi ʢʦʣʠʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʘ ʧʝʨʝʪʚʦʨʶʶʪʴcʷ ʚ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʥʘ ʚʭiʜʥʠʡ ʢʘʩʢʘʜ. ɼʘʣi ʩʠʛʥʘʣ 

ʧiʜʩʠʣʶʻʪʴʩʷ ʚ ʧiʜʩʠʣʶʚʘʯʘʭ. ʏʘʩʪʠʥʘ ʩʠʛʥʘʣʫ ʧʦʩʪʫʧʘʻ ʥʘ ʛʦʣʦʚʥi ʪʝʣʝʬʦʥʠ ʽ 

ʜʝʪʝʢʪʦʨ, ʘ ʜʘʣi ʟ ʜʝʪʝʢʪʦʨʘ ʥʘ iʥʪʝʛʨʘʪʦʨ ʪʘ iʥʜʠʢʘʪʦʨ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣiʢʦʤ 

ʜʘʥʦʛʦ ʧʨʠʣʘʜʫ ʻ ʚʝʣʠʢʘ ʧʦʭʠʙʢʘ ʫ ʚʠʤiʨʘʭ, ʪʘʢ ʷʢ ʟʘ ʦʩʥʦʚʥʠʡ ʜiʘʛʥʦʩʪʠʯʥʠʡ 

ʧʘʨʘʤʝʪʨ ʧʨʠʡʥʷʪʦ ʚiʜʥʦʩʥʫ ʚʝʣʠʯʠʥʫ ʟʘʛʘʣʴʥʦʛʦ ʨiʚʥʷ ʚiʙʨʘʮiʾ. ʎʝʡ ʧʘʨʘʤʝʪʨ, 

ʷʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣiʜʞʝʥʥʷ ʻ ʤʝʥʰ ʩʪʘʙiʣʴʥʠʤ ʥiʞ ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ 

ʚiʙʨʦiʤʧʫʣʴʩʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣiʜʞʝʥʴ ʚiʙʨʘʮiʡʥʠʭ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨiʚ ʚ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜiʘʧʘʟʦʥi ʯʘʩʪʦʪ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʣʘʜ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʷ 

ʇɼɼ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨiʚ ʪʝʭʥiʯʥʦʛʦ ʩʪʘʥʫ 4-ʭ ʮʠʣiʥʜʨʦʚʠʭ 

ʜʚʠʛʫʥiʚ: ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʯʘʪʢʫ ʧʦʜʘʯi ʧʘʣʠʚʘ, ʩʪʘʥ ʬʦʨʩʫʥʦʢ, ʪʝʧʣʦʚʠʭ 

ʟʘʟʦʨiʚ ʛʘʟʦʨʦʟʧʦʜiʣʴʯʦʛʦ ʤʝʭʘʥiʟʤʫ, ʟʘʟʦʨiʚ ʚ ʩʧʨʷʞʝʥʥi çʧʦʨʰʝʥʴ-ʛiʣʴʟʘè 

ʮʠʣiʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣiʥʯʘʪʦʛʦ ʚʘʣʫ. 

ʇɼɼ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʝʢʩʧʣʫʘʪʘʮiʶ ʚ ʫʤʦʚʘʭ ʧʫʥʢʪiʚ ʪʝʭʥiʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧiʜʧʨʠʻʤʩʪʚ, ʩʪʘʥʮiʡ ʪʝʭʥiʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʘʢʪʦʨiʚ, ʥʘ 

ʨʝʤʦʥʪʥʠʭ ʧiʜʧʨʠʻʤʩʪʚʘʭ ʪʦʱʦ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʡʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ iʟ 4-ʭ 



ʬʫʥʢʮiʦʥʘʣʴʥʠʭ ʚʫʟʣiʚ: ʢʘʥʘʣiʚ ʩʠʥʭʨʦʥiʟʘʮiʾ, ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʦʙ iʤʧʫʣʴʩʫ, 

ʚʠʤiʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ. 

ʂʘʥʘʣ ʩʠʥʭʨʦʥiʟʘʮiʾ ʩʣʫʞʠʪʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʤʧʫʣʴʩʫ ʩʠʥʭʨʦʥiʟʘʮiʾ ʟ 

ʯʘʩʪʦʪʦʶ, ʨiʚʥʦʶ ʯʘʩʪʦʪi ʮʠʢʣiʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʂʘʥʘʣ ʦʧʦʨʠ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ iʤʧʫʣʴʩʫ, ʧʦʣʦʞʝʥʥʷ ʷʢʦʛʦ ʧʦʚôʷʟʘʥʝ ʟ ʢʫʪʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ 

ʢʦʣiʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ. ɼʘʪʯʠʢ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʦʧʦʨʥʦʾ ʪʦʯʢʠ ï iʥʜʫʢʮiʡʥʠʡ, ʱʦ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʧʦʭʠʙʢʫ ʚʠʤiʨʶʚʘʥʥʷ. 

ʂʘʥʘʣ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʦʙ iʤʧʫʣʴʩʫ ʩʣʫʞʠʪʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ iʤʧʫʣʴʩʫ 

ʬiʢʩʦʚʘʥʦʾ ʜʦʚʞʠʥʠ i ʬʘʟʠ ʟʘ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ ʢʦʣiʥʯʘʩʪʦʛʦ ʚʘʣʫ ʚ ʮʠʢʣi ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ʥʝʟʘʣʝʞʥʦ ʚiʜ ʯʘʩʪʦʪʠ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ. ɼʦʚʞʠʥʘ ʩʪʨʦʙʫ ʚiʜʧʦʚiʜʘʻ 

ʧʘʨʘʤʝʪʨʘʤ ʪʘʙʣʠʮi 1.2. 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮi ʩʪʨʦʙ iʤʧʫʣʴʩ ʜʣʷ ʢʦʞʥʦʛʦ ʮʠʣiʥʜʨʫ ʤʘʻ ʬiʢʩʦʚʘʥʝ 

ʟʥʘʯʝʥʥʷ, ʷʢʝ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚiʜ 20 ʜʦ 50 ʛʨʘʜ. ʧ.ʢ.ʚ. 

ɺʠʤiʨʶʚʘʥʥʷ ʘʤʧʣiʪʫʜʠ ʚiʙʨʦiʤʧʫʣʴʩʫ ʧʨʦʭʦʜʠʪʴ ʧʦ 100 ʨʝʘʣiʟʘʮiʷʭ. 

ʇʦʪiʤ iʟ 100 ʚʠʤiʨiʚ ʚʠʙʠʨʘʻʪʴʩʷ ʪʦʡ, ʚ ʷʢʦʛʦ ʘʤʧʣiʪʫʜʘ ʥʘʙʫʣʘ ʥʘʡʙiʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ. ɺiʥ i ʻ ʜiʘʛʥʦʩʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ. 

ʊʘʙʣʠʮʷ 1.2 

ʇʘʨʘʤʝʪʨʠ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʦʙʫʶʯʦʛʦ ʽʤʧʫʣʴʩʫ ʧʨʠʣʘʜʫ ʇɼɼ 

ʄʝʭʘʥʽʟʤ 

(ʩʠʩʪʝʤʘ) 

ʉʪʨʦʙʫʶʯʠʡ ʽʤʧʫʣʴʩ, ʛʨʘʜ. ʧ.ʢ.ʚ. 

1 ʮʠʣʽʥʜʨ 2 ʮʠʣʽʥʜʨ 3 ʮʠʣʽʥʜʨ 4 ʮʠʣʽʥʜʨ 

ʂʫʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʩʪʨʦʙʫ 
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ɺʧʫʩʢʥʠʡ ʢʣʘʧʘʥ 560 610 390 425 35 55 215 235 

ɺʠʧʫʩʢʥʠʡ ʢʣʘʧʘʥ 350 390 180 200 530 570 0 20 

ʎʇɻ 0 35 530 585 180 215 355 400 

ʇʘʣʠʚʥʘ ʩʠʩʪʝʤʘ 325 365 500 550 150 180 325 365 

ɸʥʘʣiʟ ʤʝʪʦʜiʚ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ, ʷʢi ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮiʡʥʠʭ ʫʤʦʚʘʭ, ʧʦʢʘʟʫʻ ʥʘ ʟʥʘʯʥʫ ʾʭ ʢiʣʴʢiʩʪʴ. ʆʜʥʘʢ ʨʦʟʛʣʷʥʫʪi 

ʤʝʪʦʜʠ ʥʝ ʤʦʞʫʪʴ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʦʩʪʦʚiʨʥiʩʪʶ ʚʠʟʥʘʯʠʪʠ ʚʠʜ i ʦʙʩʷʛ ʨʝʤʦʥʪʫ 

ʝʣʝʤʝʥʪiʚ ʎʇɻ iʟ-ʟʘ ʥʝʜʦʣiʢiʚ ʧʨʠʪʘʤʘʥʥʠʭ ʢʦʞʥʦʤʫ ʤʝʪʦʜʫ. ʎʝ ʩʚiʜʯʠʪʴ ʧʨʦ 



ʪʝ, ʱʦ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜiʚ ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʤʝʪʦʜ. ɸʥʘʣʽʟ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʢʘʟʘʚ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʗʢʱʦ ʟʘ 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ ʧʨʠʡʥʷʪʠ ʬʘʟʫ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ, 

ʚʠʢʣʠʢʘʥʠʭ ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ, ʪʦ ʤʦʞʥʘ ʙʫʜʝ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʦʮʽʥʶʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʎʇɻ ʽ ʟʘ ʮʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʚʠʟʥʘʯʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ ʜʚʠʛʫʥʘ. ɺʠʜʽʣʝʥʥʷ ʞ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ 

ʟʘʨʝʟʦʥʘʥʩʥʦʾ ʟʦʥʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ, ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʠʭ ʚʽʙʨʦʽʤʧʫʣʴʩʽʚ, ʪʘʢ ʷʢ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʽʘʧʘʟʦʥ 

ʤʝʥʰ ʯʫʪʣʠʚʠʡ ʜʦ ʟʤʽʥʠ ʟʦʥ ʨʝʟʦʥʘʥʩʽʚ ʢʘʥʘʣʫ, ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʽʥʰʦʾ ʤʘʨʢʠ 

ʜʚʠʛʫʥʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʚ ʷʢʽʡʩʴ ʤʽʨʽ ʟʘʙʝʟʧʝʯʠʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ. 

 

1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʜʤʦʚ ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ï

1500 ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ 

ʅʘʜʽʡʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʡʦʛʦ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʚ ʷʢʽʡ ʤʽʨʽ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʦʩʪʘʥʥʴʦʛʦ ʚʽʜʧʦʚʽʜʘʻ 

ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʚʠʤʦʛʘʤ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʚʠʧʘʜʢʦʚʽ, ʧʦʩʪʫʧʦʚʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʽʜʤʦʚʠ, ʷʢʽ ʽ ʚʠʟʥʘʯʘʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘʜʽʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʘʛʨʝʛʘʪʽʚ [92]. 

ɿʘ ʜʘʥʠʤʠ [92] ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʽʜʤʦʚʠ ʩʢʣʘʜʘʶʪʴ ʫ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʤʦʚ ʙʣʠʟʴʢʦ 50%. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪʚʦʥʠ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʢʘʪʝʛʦʨʽʶ ʚʠʧʘʜʢʦʚʠʭ ʚʽʜʤʦʚ. 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʽʜʤʦʚ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʠʯʠʥʠ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʥʠʢʘʶʯʠʭ 

ʚʽʜʤʦʚ (ʪʘʙʣ.1.3). ɹʽʣʴʰʽʩʪʴ ʧʦʩʪʫʧʦʚʠʭ ʚʽʜʤʦʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʧʝʨʝʜʞʝʥʽ ʧʨʠ 

ʩʚʦʻʯʘʩʥʦʤʫ ʢʚʘʣʽʬʽʢʦʚʘʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. 
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ʇʦʧʘʜʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ ʚ ʨʦʙʦʯʽ ʽ ʪʨʘʥʩʧʦʨʪʫʶʯʽ 

ʦʨʛʘʥʠ ʢʦʤʙʘʡʥʘ 
+ ï ï 

ɿʘʙʠʚʘʥʥʷ ʨʦʙʦʯʠʭ ʽ ʪʨʘʥʩʧʦʨʪʫʶʯʠʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥʥʦʶ 

ʤʘʩʦʶ, ʥʘʤʦʪʫʚʘʥʥʷ ʥʘ ʥʠʭ ʩʪʝʙʝʣ ʽ ʪ.ʽ. 
+ + ï 

ʇʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʟʦʨʽʚ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ 
ï + ï 

ʇʦʣʦʤʢʘ ʜʝʪʘʣʝʡ ʽʟ-ʟʘ ʟʥʦʰʝʥʥʷ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ, 

ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ ʟʤʘʱʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʧʨʠʯʠʥ 
ï + + 

ɿʥʦʰʝʥʥʷ ʨʽʞʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ï + + 

ɿʥʦʰʝʥʥʷ ʩʧʨʷʞʝʥʴ ʚ ʧʨʠʚʦʜʽ ʨʦʙʦʯʠʭ ʽ ʪʨʘʥʩʧʦʨʪʫʶʯʠʭ 

ʦʨʛʘʥʽʚ 
ï + + 

ʇʦʨʫʰʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʽʟ-ʟʘ ʟʘʙʠʚʘʥʥʷ 

ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ ʨʘʜʽʘʪʦʨʽʚ, ʚʝʥʪʠʣʷʪʦʨʽʚ, ʪʦʱʦ. 
ï + ï 

ʆʯʽʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ï + ï 

 

ɼʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʡʦʛʦ 

ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʜʚʠʛʫʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽ, ʫʨʽʟʘʥʽ ʽ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʫʨʽʟʘʥʽ. ʆʜʥʘʢ ʥʘʡʙʽʣʴʰʦʶ ʦʙôʻʢʪʠʚʥʽʩʪʶ ʻ ʦʪʨʠʤʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ ʨʝʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘʤʠ ʚ ʤʘʣʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ñɸʛʨʦʪʝʭʽʥʬʦʨʤʩʝʨʚʽʩò ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ. ʂʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʣʘ 8 ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ 1991ʨ.ʚʠʧʫʩʢʫ.  



ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʽʪʢʫ ʜʘʥʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫʩʝʨʝʜʥʝʥʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʝʟʦʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ ʮʠʭ ʣ̔ ʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʟʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʥʦʤʝʨʘʤʠ (ʨʠʩ.1.2). ʇʨʠ ʮʴʦʤʫ ʬʽʢʩʫʚʘʣʠʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ʚʠʜ ʚʽʜʢʘʟʫ; ʧʨʦʩʪʦʾ ʧʦ ʚʽʜʢʘʟʘʭ, ʛʦʜ; ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʫʩʫʥʝʥʥʷ ʚʽʜʢʘʟʫ, ʣ.-ʛʦʜ. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʚʠʪʨʘʪ ʯʘʩʫ ʟʤʽʥʠ ʧʨʠ ʨʦʙʦʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ ʙʫʣʠ ʚʠʧʘʜʢʦʚʽ ʧʨʦʩʪʦʾ ʯʝʨʝʟ ʚʽʜʤʦʚʠ ʟʘ ʪʝʭʥʽʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʥʝʧʦʣʘʜʢʘʤʠ ʪʘ ʦʯʽʢʫʚʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ-ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʜʝʨʝʚʠʥʠ. ʉʫʤʘ ʚʩʽʭ ʮʠʭ ʧʨʦʩʪʦʾʚ ʩʢʣʘʜʘʻ ʚʽʜ 

17% (ʄɽɿ ˉ1) ʜʦ 76 % (ʄɽɿ ˉ2), ʧʨʠ ʮʴʦʤʫ ʧʨʦʩʪʦʾ ʧʦʚôʷʟʘʥʽ ʟ ʦʯʽʢʫʚʘʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ 5,5% ʨʦʙʦʯʦʛʦ ʯʘʩʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ɿʦʢʨʝʤʘ ʩʝʨʝʜʥʽʡ ʥʘʨʦʙʽʪʦʢ ʩʪʘʥʦʚʠʚ  

222,5 ʤ.-ʛʦʜ., ʧʨʦʩʪʦʾ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʠ ʙʣʠʟʴʢʦ 100 ʛʦʜ., ʘ ʟʘʪʨʘʪʠ ʥʘ 

ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ ʙʽʣʴʰʝ 150 ʛʦʜ. ʊʦʙʪʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 68% ʦʩʥʦʚʥʦʾ 

ʨʦʙʦʪʠ ʚʦʜʽʡ-ʦʧʝʨʘʪʦʨ ʟʘʡʤʘʚʩʷ ʫʩʫʥʝʥʥʷʤ ʚʽʜʤʦʚ. ʉʪʦʩʦʚʥʦ ʞ ʭʘʨʘʢʪʝʨʫ 

ʚʽʜʤʦʚ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚ ʧʝʨʰʠʡ ʨʽʢ ʙʣʠʟʴʢʦ 46% ʚʽʜʤʦʚ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʧʨʠʨʦʙʽʪʢʦʤ ʜʝʪʘʣʝʡ ʪʘ ʥʝʷʢʽʩʥʠʤ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʽ ʪʽʣʴʢʠ ʥʘ 4-ʡ ʨʽʢ 

ʟôʷʚʠʣʠʩʷ ʚʽʜʤʦʚʠ, ʧʨʠʯʠʥʦʶ ʷʢʠʭ ʙʫʣʦ ʟʥʦʰʝʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʾʭ 

ʘʛʨʝʛʘʪʘʤʠ ʽ ʩʠʩʪʝʤʘʤʠ (ʪʘʙʣ.1.4). ʂʦʤʧʣʝʢʩʥʫ (ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʫ) ʦʮʽʥʢʫ 

ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ - 1500ɸ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʠ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ ʽʟ 

ʟʘʩʪʦʩʦʚʫʚʘʥʥʷʤ ʜʣʷ ʦʮʽʥʢʠ ʪʨʴʦʭ ʢʨʠʪʝʨʽʾʚ: ʯʘʩ ʧʨʦʩʪʦʾʚ; ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ; 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ (ʨʠʩ.1.3). ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʧʨʠʧʘʜʘʻ 

ʥʘ ʭʦʜʦʚʫ ʯʘʩʪʠʥʫ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ʎʽ ʚʽʜʤʦʚʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʙʠʚʘʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ ʚʽʜʧʦʚʽʜʥʦ ʽʟ ʚʠʭʦʜʦʤ ʾʭ ʟ ʣʘʜʫ. ɼʨʫʛʝ 

ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʚʽʜʤʦʚʠ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʣʽʩʦʚʠʭ ʄɽɿ. ɺ ʦʩʥʦʚʥʦʤʫ ʮʝ 

ʙʣʠʟʴʢʦ 80% ï ʦʩʥʦʚʥʘ ʛʽʜʨʦʩʠʩʪʝʤʘ, ʙʣʠʟʴʢʦ 12% ʛʽʜʨʦʩʪʘʪʠʯʥʘ ʪʨʘʥʩʤʽʩʽʷ ʽ 

8% ï ʛʽʜʨʦʩʠʩʪʝʤʘ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʆʜʥʘʢ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, ʮʽ ʚʽʜʤʦʚʠ ʧʨʠ ʚʠʩʦʢʽʡ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʣʝʛʢʦ ʫʩʫʚʘʶʪʴʩʷ ʽ ʪʦʤʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʫʩʫʥʝʥʥʷ ʾʭ ʥʝʟʥʘʯʥʘ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 

  



ʊʘʙʣʠʮʷ 1.4 

ʇʦʢʘʟʥʠʢʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʜʽʡʥʦʩʪʽ ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 
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ʇʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤ (ʢʨʠʪʝʨʽʾ) ʈʘʥʞʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʇʨʦʩʪʦʾ, 

ʛʦʜ. (ʂ1) 

ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ, 

ʰʪ. (ʂ2) 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʫʩʫʥʝʥʥʷ, 

ʣʶʜ.ʛʦʜ. (ʂ3) ɿ
ʘ
 
ʨ
ʘ
ʥ
ʛ
ʦ
ʤ

 

ɿʘ ʚʽʜʩʪʘʥʥʶ ʜʦ ʮʽʣʽ 

ʂ1=ʂ2=ʂ3 ʂ1>ʂ2>ʂ3 ʂ1=ʂ2>ʂ3 ʂ1>ʂ2=ʂ3 ʂ1<ʂ2<ʂ3 ʂ1<ʂ2=ʂ3 ʂ1=ʂ2<ʂ3 

ʇʘʩʠ 191 17 338 6 13.3 14 12.8 14.6 13.2 12.2 14 

ʍʦʜʦʚʘ 105 8 43 3 4.31 5.5 4.85 5.43 3.75 3.86 3.77 

ɻʽʜʨʘʚʣʽʢʘ 48 22 75 2 3.93 4.08 4.1 4.0 3.25 3.19 3.75 

ɼʚʠʛʫʥ 254 17 428 7 17.3 18.3 16.6 19.1 16.9 15.6 18.1 

ɽʣʝʢʪʨʦʥʽʢʘ 9 4 19 1 0 0 0 0 0 0 0 

ɯʜʝʘʣʽʟʦʚʘʥʠʡ 

ʚʘʨʽʘʥʪ 
9 4 19 ï 0 0 0 0 0 0 0 

ɺʩʴʦʛʦ 808 116 1223 ï ï ï ï ï ï ï ï 

 

 

 



ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ ʜʚʠʛʫʥʘ ʝʣʝʢʪʨʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ. ʍʦʯʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ ʜʚʠʛʫʥʘ ʧʦʨʽʚʥʶʶʯʠ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝ ʜʫʞʝ ʚʠʩʦʢʘ ʦʜʥʘʢ 

ʥʘʩʣʽʜʢʠ ʪʘʢʠʭ ʚʽʜʤʦʚ ʜʫʞʝ ʩʫʪʪʻʚʽ. ʉʝʨʝʜʥʽ ʧʨʦʩʪʦʾ ʧʦ ʧʨʠʯʠʥʽ ʚʽʜʢʘʟʫ 

ʜʚʠʛʫʥʽʚ ʩʪʘʥʦʚʠʣʠ ï 254 ʛʦʜ., ʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʫʩʫʥʝʥʥʷ ï 428 ʣʶʜ.ʛʦʜ.  

ɼʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜ ʚʽʜʩʪʘʥʽ ʜʦ ʮʽʣʽ ʧʦʨʽʚʥʶʶʯʠ ʢʦʞʥʫ ʽʟ ʩʠʩʪʝʤ ʽʟ ʽʜʝʘʣʽʟʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣ.1.4 ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʤʘʰʠʥʠ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʻ ʝʣʝʢʪʨʦʥʽʢʘ, ʘ ʥʘʡʤʝʥʰ ʥʘʜʽʡʥʠʤ ïʜʚʠʛʫʥ. ɺʘʨʪʽʩʪʴ 

ʦʩʪʘʥʥʴʦʛʦ ʚ ʩʪʨʫʢʪʫʨʽ ʚʘʨʪʦʩʪʽ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʩʪʘʥʦʚʠʪʴ 

12,5%. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʦʢʘʟʘʚ, ʱʦ 

ʥʘʡʤʝʥʰ ʥʘʜʽʡʥʠʤ ʘʛʨʝʛʘʪʦʤ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʻ ʜʚʠʛʫʥ. ʎʝ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʤʘʻ ʙʫʪʠ ʣʝʛʢʠʡ ʰʚʠʜʢʦʭʽʜʥʠʡ ʜʠʟʝʣʴ, ʷʢʠʡ ʟʘ ʩʚʦʻʶ ʚʘʛʦʶ ʽ 

ʛʘʙʘʨʠʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʤʘʰʠʥʠ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ʉʧʨʦʙʘ ʩʪʚʦʨʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʝʣʴ ʙʘʛʘʪʦʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʠʡ ʤʽʛ ʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽ ʥʘ ʪʨʘʢʪʦʨʘʭ, ʽ ʥʘ ʣʽʩʦʚʠʭ ʄɽɿʘʭ, 

ʟʘʚʝʨʰʠʣʘʩʴ ʥʝʚʜʘʯʝʶ.  

ɺ ʩʫʯʘʩʥʠʭ ʤʘʰʠʥʘʭ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʭʦʜʦʚʦʾ 

ʯʘʩʪʠʥʠ ʟʙʽʣʴʰʝʥʘ ʜʦ 11 ʢʛ/ʩ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʠʟʝʣʷ. ʊʦʤʫ 

ʩʫʯʘʩʥʫ ʛʦʣʦʚʥʫ ʪʝʭʥʽʯʥʫ ʢʦʥʮʝʧʮʽʶ ʚʠʤʦʛ ʜʦ ʜʚʠʛʫʥʽʚ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʇʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʧʨʠ ʥʝʟʤʽʥʥʠʭ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʘʭ 

ʤʦʞʣʠʚʝ ʧʽʜʚʠʱʝʥʥʷʤ ʬʦʨʩʦʚʘʥʦʩʪʽ ʮʠʭ ʜʚʠʛʫʥʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʥʝʟʥʘʯʥʝ ʨʽʯʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ (ʥʝ ʙʽʣʴʰʝ 300 ʤ.-ʛʦʜ./ʨʽʢ) ʥʘ ʤʘʰʠʥʠ ʩʝʟʦʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʩʦʢʦ-ʬʦʨʩʦʚʘʥʽ ʜʚʠʛʫʥʠ (ʪʫʨʙʦʥʘʜʫʚ+ ʦʭʦʣʦʜʞʝʥʥʷ). 

ʇʦ ʬʦʨʩʦʚʘʥʦʩʪʽ ʜʚʠʛʫʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʥʠʟʴʢʦʬʦʨʩʦʚʘʥʽ (ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ ʜʦ 8 ʢɺʪ/ʣ); 

- ʩʨʝʜʥʴʦʬʦʨʩʦʚʘʥʽ (8-12 ʢɺʪ/ʣ); 

- ʚʠʩʦʢʦʬʦʨʩʦʚʘʥʽ (ʚʽʜ 12 ʢɺʪ/ʣ ʽ ʚʠʱʝ) [17, 20]. 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʝʥʝʨʛʝʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ ˉ1 ʤʘʻ ʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ 

17.05ʢɺʪ/ʣ, ʘ ʝʥʝʨʛʝʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ ï 19.2, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ, ʥʘ ʤʦʤʝʥʪ 

ʟʘʧʫʩʢʫ ʫ ʚʠʨʦʙʥʠʮʪʚʦ, ʬʦʨʩʦʚʘʥʽʩʪʴ ʜʠʟʝʣʷ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʘʢʦʛʦ ʪʠʧʫ 



ʜʚʠʛʫʥʽʚ ʥʘ ʪʨʘʢʪʦʨ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʡʦʛʦ ʜʝʬʦʨʩʫʶʪʴ, ʰʣʷʭʦʤ ʟʥʷʪʪʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʥʘʜʫʚʫ. 

ʌʦʨʩʫʚʘʥʥʷ ʜʠʟʝʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʦʟʚʦʣʠʣʦ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʫʚʫ 

ʧʽʜʚʠʱʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʥʘ 30%, ʘ ʟʘ ʨʘʭʫʥʦʢ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʦ 20%. ʎʝ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ. ɿ ʽʥʰʦʛʦ, ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʽ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʧʣʦʚʠʭ 

ʥʘʧʨʫʞʝʥʴ ʜʝʪʘʣʝʡ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ 

ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ, ʧʽʜʚʠʱʠʣʠʩʴ ʰʚʠʜʢʦʩʪʽ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʦʩʦʙʣʠʚʦ ʎʇɻ. 

ʈʦʙʦʪʘ ʜʚʠʛʫʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʧʦʚôʷʟʘʥʘ ʟ ʯʘʩʪʠʤʠ ʽ ʨʽʟʢʠʤʠ 

ʟʤʽʥʘʤʠ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ʊʦʙʪʦ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʽ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʚʠʛʫʥ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʧʨʘʮʶʻ ʚ ʪʷʞʢʠʭ ʫʤʦʚʘʭ. ʂʽʣʴʢʽʩʪʴ ʚʢʣʶʯʝʥʴ 

ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʘʰʠʥʠ ʽ ʢʽʣʴʢʽʩʪʴ ʧʫʩʢʽʚ ʚʝʣʠʢʘ. ʈʦʙʦʪʘ ʮʠʭ ʜʚʠʛʫʥʽʚ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʪʘʥʦʚʠʪʴ 60-75% ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʣʷ ʜʚʠʛʫʥʘ 

ʣʽʩʦʚʦʛʦ ʄɽɿʘ ʭʘʨʘʢʪʝʨʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʧʨʠ ʷʢʠʭ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ 

ʟʙʽʣʴʰʝʥʥʷ (ñʥʘʙʨʦʩò) ʪʘ ʟʤʝʥʰʝʥʥʷ (ñʩʙʨʦʩò) ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʪʘʢ 

ʯʘʩʪʦ, ʱʦ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʥʝ ʚʩʪʠʛʘʶʪʴ ʟʘʚʝʨʰʠʪʠʩʷ. ʊʦʙʪʦ ʜʚʠʛʫʥ ʧʨʘʮʶʻ 

ʥʘ ʥʝʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ. 

ɺ ʟʚôʷʟʢʫ ʟ ʚʽʜʤʽʥʥʽʩʪʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʤʘʰʠʥʠ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʤʘʶʪʴ ʤʽʩʮʝ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʮʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ. ɿʦʢʨʝʤʘ: 

- ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʚʧʫʩʢʥʽ ʢʘʥʘʣʠ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʚ ʛʦʣʦʚʮʽ ʮʠʣʽʥʜʨʽʚ ʚʠʢʦʥʘʥʽ ʫ ʚʠʛʣʷʜʽ ʛʚʠʥʪʦʚʠʭ ʢʘʥʘʣʽʚ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʥʘʚʢʦʣʦ ʦʩʽ ʮʠʣʽʥʜʨʘ; 

- ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʜʚʠʛʫʥʘ ʥʘ ʜʚʘ ʙʦʢʠ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʫʩʪʘʥʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʷ ʰʢʽʚʘ ʱʦ ʫʩʫʚʘʻ ʚʧʣʠʚ 

ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ (ʚʽʜ ʟʫʩʠʣʣʷ ʥʘʪʷʛʫ ʨʝʤʥʽʚ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ) ʥʘ ʧʝʨʝʜʥʽʡ 

ʥʦʩʦʢ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ; 

- ʜʠʟʝʣʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ (ʽʟ-ʟʘ ʚʠʩʦʢʦʛʦ ʬʦʨʩʘʞʫ) ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ 

ʛʘʨʪʦʚʘʥʠʤʠ ʮʠʣʽʥʜʨʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʧʦʨʰʥʝʚʠʭ 

ʢʽʣʝʮʴ ʚ ʫʤʦʚʘʭ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʥʘ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʧʣʦʚʠʭ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʘʭ. 



- ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʧʽʜʚʠʱʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʥʘ ʢʣʘʧʘʥʥʠʡ ʤʝʭʘʥʽʟʤ, 

ʝʥʝʨʛʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʢʣʘʧʘʥʠ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʥʘʧʣʘʚʢʫ ʥʘ ʧʦʩʘʜʦʯʥʦʤʫ 

ʧʦʷʩʢʫ ʩʧʣʘʚʫ ɽʇ-616, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ; 

- ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʯʝʥʠʭ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʟʘʙʨʫʜʥʝʥʦʤʫ ʧʦʚʽʪʨʽ, ʷʢʝ ʧʦʩʪʫʧʘʻ ʚ 

ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʜʚʠʛʫʥʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʨʫʞʢʠ ʽ ʧʠʣʢʫ ʨʦʩʣʠʥ ʥʘ ʜʠʟʝʣʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʨʝʜʦʯʠʩʥʠʢ ʧʦʚʽʪʨʷ ʪʠʧʫ ñʦʙʝʨʪʦʚʠʡ ʧʦʚʽʪʨʦʟʙʽʨʥʠʢò, ʱʦ 

ʤʘʻ ʤʽʩʮʝ ʥʘ ʝʣʝʢʪʨʠʯʥʽʡ ʫʩʪʘʥʦʚʮʽ; 

- ʝʥʝʨʛʝʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʩʪʫʧʽʥʴ ʥʘʜʫʚʫ, ʚʠʱʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʛʘʟʽʚ ʥʘ ʚʭʦʜʽ ʚ ʪʫʨʙʽʥʫ ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʘ ʚʠʭʦʜʽ, ʪʘ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʪʫʨʙʽʥʠ. 

ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘʜʫʚʦʯʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʧʦʚʥʦʤʫ ʟʛʦʨʘʥʥʶ 

ʧʘʣʠʚʘ, ʢʨʘʱʦʤʫ ʧʨʦʪʽʢʘʥʥʶ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʝʣʠʢʘ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʦʣʠʚ, ʚʠʢʣʠʢʘʥʘ ʧʽʜʚʠʱʝʥʠʤ ʟʥʦʰʝʥʥʷʤ ʜʝʪʘʣʝʡ ʎʇɻ ʪʘ 

ʂʐʄ, ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʥʘ ʝʥʝʨʛʝʪʠʯʥʫ ʫʩʪʘʥʦʚʢʫ ʟʘʤʽʩʪʴ 

ʧʦʚʥʦ-ʧʦʪʦʯʥʦʾ ʮʝʥʪʨʠʬʫʛʠ ʧʦʚʥʦ-ʧʦʪʦʯʥʠʭ ʬʽʣʴʪʨʽʚ. ʆʜʥʘʢ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʮʝ 

ʧʦʢʨʘʱʠʣʦ ʬʽʣʴʪʨʘʮʽʶ ʯʘʩʪʠʥʦʢ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ 

ʧʦʛʽʨʰʠʣʦ ʦʯʠʱʝʥʥʷ ʦʣʠʚʠ ʚʽʜ ʜʦʤʽʰʦʢ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ 

ʚʣʘʩʪʠʚʝ ʦʯʠʱʝʥʥʶ ʮʝʥʪʨʠʬʫʛʦʶ, ʪʘʢ ʷʢ ʮʽ ʜʦʤʽʰʢʠ ʚʠʢʣʠʢʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ 

ʟʥʦʩ ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʘ. ʇʝʨʝʧʫʩʢʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʫ ʦʣʠʚʠ ʯʝʨʝʟ ʬʽʣʴʪʨʫʶʯʽ 

ʝʣʝʤʝʥʪʠ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʠ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ. ɿʘʤʽʩʪʴ 

ʦʣʠʚʥʦʛʦ ʨʘʜʽʘʪʦʨʘ ʥʘ ʜʚʠʛʫʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚʦʜʦʦʣʠʚʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ, ʷʢʠʡ ʚ 

ʫʤʦʚʘʭ ʨʷʜʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘ ʢʦʤʙʘʡʥʘʭ ʟ ʧʦʜʨʽʙʥʶʚʘʯʘʤʠ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦ ʜʦ 30ʢɺʪ ʧʦʪʫʞʥʦʩʪʽ) ʥʝ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟʽ ʩʚʦʻʶ 

ʬʫʥʢʮʽʻʶ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʙʽʣʴʰ ʥʘʧʨʫʞʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ. ɺ ʪʨʘʢʪʦʨʥʠʭ 

ʜʠʟʝʣʽʚ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 90ʉ̄ ʪʦʜʽ ʷʢ ʍʘʨʚʝʩʪʝʨʘ (ʌʦʨʚʘʨʜʝʨʘ) ï 

100̄ʉ; 

- ʥʘʷʚʥʽʩʪʴ ʪʨʴʦʭ ʩʪʫʧʝʥʽʚ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʫʩʪʘʥʦʚʮʽ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʝʣʠʢʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʢʪʦʨʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʟʘʙʨʫʜʥʝʥʽʩʪ ɹʧʦʚʽʪʨʷ; 

ɿʘʟʥʘʯʝʥʽ ʚʠʱʝ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʜʠʟʝʣʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʪʘ ʤʘʣʠʡ ʪʝʨʤʽʥ ʘʤʦʨʪʠʟʘʮʽʾ ʚʽʜʥʦʩʠʪʴ ʡʦʛʦ ʚ 

ʦʢʨʝʤʫ ʛʨʫʧʫ, ʪʦʤʫ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʥʘʜʽʡʥʦʩʪʽ (ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ), ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʜʣʷ 



ʚʯʘʩʥʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʚʽʜʤʦʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. 

 

1.3. ɸʥʘʣʽʟ ʟʥʦʰʝʥʥʷ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

 

ʄʽʞʨʝʤʦʥʪʥʽ ʩʪʨʦʢʠ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʜʠʟʝʣʽʚ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-

ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ, ʷʢʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ, ʪʦʯʥʽʰʝ, 

ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʘ, ʢʦʤʧʨʝʩʽʡʥʠʭ ʢʽʣʝʮʴ ʽ ʢʘʥʘʚʦʢ ʧʽʜ ʢʽʣʴʮʷ ʚ 

ʛʦʣʦʚʮʽ ʧʦʨʰʥʷ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʧʣʠʚʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʘʤʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ: ʢʦʥʩʪʨʫʢʪʠʚʥʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʫʤʦʚʘʤʠ ʟʤʘʱʫʚʘʥʥʷ 

ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ, ʪʠʧʦʤ ʧʘʣʠʚʘ ʽ ʦʣʠʚ, ʭʘʨʘʢʪʝʨʦʤ ʧʨʠʢʣʘʜʝʥʥʷ ʽ ʟʥʘʯʝʥʥʷʤ 

ʩʠʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʽʜʥʦʩʥʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʨʫʭʫ ʩʧʦʣʫʯʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʩʪʘʥʦʤ ʪʝʨʪʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʦʱʦ [61]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʥʦʰʝʥʥʷ (u) 

(ʥʘʧʨʠʢʣʘʜ: ʟʤʽʥʘ ʟʘʟʦʨʫ) ʚʽʜ ʯʘʩʫ (t). ɼʘʥʘ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʥʛʝʥʩʦʤ ʢʫʪʘ ʥʘʭʠʣʫ ʧʨʷʤʦʾ ʟʥʦʰʝʥʥʷ(tga). 

ʈʦʟʛʣʷʥʝʤʦ ʭʘʨʘʢʪʝʨ ʽ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʦʰʝʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ. 

ʇʦ ʤʽʨʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʟʨʦʩʪʘʻ. 

ʅʘʡʙʽʣʴʰʝ ʟʥʦʰʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʚʝʨʭʥʴʦʤʫ ʧʦʷʩʽ ʛʽʣʴʟʠ. ɺ ʮʴʦʤʫ ʤʽʩʮʽ, 

ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʭʦʜʠʪʴ ʪʝʨʪʷ ʢʦʤʧʨʝʩʽʡʥʠʭ ʢʽʣʝʮʴ ʦʙ ʜʟʝʨʢʘʣʦ ʮʠʣʽʥʜʨʘ ʚ 

ʫʤʦʚʘʭ ʛʨʘʥʠʯʥʦʛʦ ʟʤʘʱʫʚʘʥʥʷ. ʇʨʠ ʧʦʨʽʚʥʷʥʦ ʤʘʣʠʭ ʟʤʽʥʘʭ ʟʥʘʯʝʥʥʷʭ ʪʠʩʢʫ 



ʛʘʟʽʚ ʨ (ʚʽʜ 2 ʜʦ 8 ʄʇʘ) (ʨʠʩ 1.4, ʘ) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ 
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ʈʠʩ.1.4. ɿʘʣʝʞʥʦʩʪʽ:  ʟʥʦʰʝʥʥʷ ʛʽʣʴʟʠ ʧʨʠ ʛʨʘʥʠʯʥʦʤʫ ʟʤʘʱʫʚʘʥʥʽ  ʚʽʜ ʪʠʩʢʫ (ʘ); 

              h ʚʠʜʢʦʩʪʽ ʟʥʦʰʝʥʥʷ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ (ʙ);

              ʚʠʪʨʘʪʠ ʢʘʨʪʝʨʥʦʛʦ ʤʘʩʣʘ  Qʤ ʚʽʜ ʟʘʟʦʨʫ (ʚ) ʜʣʷ ʜʚʠʛʫʥʘ ɼ-54:

              1- ʤʽʞ ʢʘʥʘʚʢʦʶ ʧʦʨʰʥʷ ʽ ʧʝʨʰʠʤ ʧʦʨʰʥʝʚʠʤ  ʢʽʣʴʮʝʤ;

              2- ʚ ʟʘʤʢʫ ʧʦʨʰʥʝʚʦʛʦ ʢʽʣʴʮʷ;

              3- ʤʽʞ ʧʦʨʰʥʝʤ ʽ ʛʽʣʴʟʦʶ
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ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʦ (ʥʘ 50-60%), ʧʨʠ ʮʴʦʤʫ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ʙʣʠʟʴʢʠʡ ʜʦ 

ʣʽʥʽʡʥʦʾ [61]. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʈ ʜʦ 10 ʄʧʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʠʩʢʫ ʜʚʠʛʫʥʘ 

ʉʄɼ-31ɸ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ u (ʚ 3.5 ʨʘʟʠ), ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʫʤʦʚʘʤʠ ʛʨʘʥʠʯʥʦʛʦ ʟʤʘʱʝʥʥʷ ʩʧʨʷʞʝʥʴ ʽ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʝʥʥʷ. ʎʝ ʚʢʘʟʫʻ ʥʘ 

ʪʝ, ʱʦ ʪʠʩʢ ʧʨʠ ʪʝʨʪʽ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʥʦʰʝʥʥʷ. 

ʅʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʪʠʩʢ ʈz (ʨʠʩ.1.4 ʙ). ɿʨʦʩʪʘʥʥʷ ʈz ʥʘ 67% ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʚʝʣʦ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʝʥʥʷ ʢʽʣʝʮʴ ʥʘ 35-40%. 

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʧʽʜʚʠʱʫʶʪʴʩʷ ʛʘʟʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʨʠ ʪʝʨʪʷ ʎʇɻ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʦʥʴ 

ʪʝʨʪʷ, ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʟʤʘʱʫʚʘʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʦʣʠʚʠ, ʟʘʟʦʨʠ ʟʘ ʨʘʭʫʥʦʢ 

ʜʝʬʦʨʤʘʮʽʾ ʜʝʪʘʣʝʡ ʧʽʜ ʜʽʻʶ ʟʨʦʩʪʘʶʯʠʭ ʪʝʧʣʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɺʩʝ 

ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʟʝʣʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-

ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚ ʢʽʥʮʽ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ ʟ 3,5-

4,5 ʜʦ 2,8-3,1 ʄʇʘ [8], ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʪʝʧʣʘ ʯʝʨʝʟ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ ʟ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ 

ʛʘʟʘʤʠ. 

ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʦʮʽʥʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, ʘ ʡ ʚʪʨʘʪʦʶ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ, ʚʘʨʪʽʩʪʴ ʷʢʦʾ ʤʘʡʞʝ ʚ 6 ʨʘʟ ʚʠʱʘ 

ʚʘʨʪʦʩʪʽ ʧʘʣʠʚʘ. 

ʇʽʜʚʠʱʝʥʘ ʚʪʨʘʪʘ ʦʣʠʚ ʚʠʢʣʠʢʘʻ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʡʦʛʦ ʤʘʩʣʦʟôʻʤʥʠʤʠ 

ʢʽʣʴʮʷʤʠ ʟ ʢʘʥʘʚʢʘʤʠ, ʧʝʨʝʢʨʠʪʠʤʠ ʚʫʛʣʝʚʦʜʥʠʤʠ ʚʽʜʢʣʘʜʝʥʥʷʤʠ. ʊʘʢʽ ʢʽʣʴʮʷ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʢʦʤʧʨʝʩʽʡʥʽ ʽ ʧʨʠʧʠʥʷʶʪʴ ʟʥʷʪʪʷ ʟʘʣʠʰʢʽʚ ʦʣʠʚʠ ʽʟ ʩʪʽʥʦʢ 

ʮʠʣʽʥʜʨʘ, ʧʨʠ ʮʴʦʤʫ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʧʦʧʘʜʘʻ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʣʠʚʠ. 

ɿʥʦʰʝʥʥʷ ʮʠʣʽʥʜʨʽʚ, ʢʘʥʘʚʦʢ ʧʦʨʰʥʷ, ʢʽʣʝʮʴ ʧʦ ʚʠʩʦʪʽ ʽ ʜʽʘʤʝʪʨʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʽʚ, ʯʝʨʝʟ ʷʢʽ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʦʣʠʚʘ ʚ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʥʘ ʚʠʪʨʘʪʫ ʦʣʠʚʠ ʚʧʣʠʚʘʻ ʟʥʦʰʝʥʥʷ ʧʦʨʰʥʝʚʠʭ 

ʢʘʥʘʚʦʢ ʽ ʢʽʣʝʮʴ ʧʦ ʚʠʩʦʪʽ (ʢʨʠʚʘ 1), ʘ ʤʝʥʰ ʩʫʪʪʻʚʦ (ʢʨʠʚʘ 3) ï ʟʘʟʦʨ ʤʽʞ 

ʮʠʣʽʥʜʨʦʤ ʽ ʧʦʨʰʥʝʤ (ʨʠʩ.1.4. ʚ) [8]. 



ʇʝʨʝʚʠʪʨʘʪʘ ʦʣʠʚʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘʛʘʨʫ ʥʘ ʧʦʨʰʥʷʭ ʽ ʢʘʤʝʨʘʭ 

ʟʛʦʨʘʥʥʷ, ʧʦʛʽʨʰʝʥʥʶ ʪʝʧʣʦʚʽʜʜʘʯʽ, ʫʪʚʦʨʝʥʥʶ ʘʙʨʘʟʠʚʥʦʾ ʛʨʷʟʽ ʽ ʚ ʨʝʰʪʽ ʨʝʰʪ 

ʧʽʜʩʠʣʝʥʥʶ ʟʥʦʰʝʥʥʷ ʎʇɻ. 

ʅʘ ʰʚʠʜʢʽʩʪʴ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʻ ʚʽʜʭʠʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʛʫʣʶʚʘʥʴ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʦʯʥʠʭ ʟʥʘʯʝʥʴ (ʨʠʩ.1.5). 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ɾʜʘʥʦʚʩʴʢʦʛʦ ʅ.ʉ. ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʟʥʦʰʝʥʥʷ ʮʠʣʽʥʜʨʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʶʚʘʥʴ 

ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ. ʄʦʜʝʣʶʚʘʥʥʷ ʟʥʦʰʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʧʨʠ ʥʘʩʪʫʧʥʠʭ 

ʧʦʨʫʰʝʥʥʷʭ ʨʝʛʫʣʶʚʘʥʴ: 1 ï ʟʙʽʣʴʰʝʥʦ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ ʥʘ 21%; 2 ï ʟʤʝʥʰʝʥʦ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʥʘ 29%; 

3 ï ʟʘʚʠʱʝʥʘ ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʥʘ 22,5%; 4 ï ʧʦʥʠʞʝʥʠʡ ʪʠʩʢ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʠ ʥʘ 40%; 5 ï ʢʦʤʧʣʝʢʩʥʝ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ 

(ʟʙʽʣʴʰʝʥʦ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʥʘ 21%, ʟʘʚʠʱʝʥʘ ʮʠʢʣʦʚʘ 

ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʥʘ 22,5%, ʧʦʥʠʞʝʥʠʡ ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʠ ʥʘ 40%); 6 ï 

ʢʦʤʧʣʝʢʩʥʝ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ (ʟʤʝʥʰʝʥʦ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʧʦʯʘʪʢʫ 

ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʥʘ 29%, ʟʘʚʠʱʝʥʘ ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʥʘ 22,5%, ʧʦʥʠʞʝʥʠʡ 

ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʠ ʥʘ 40%) [42]. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ.1.5, ʱʦ ʚʩʽ ʚʘʨʽʘʥʪʠ ʧʦʨʫʰʝʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʚʠʢʣʠʢʘʶʪʴ ʬʦʨʩʦʚʘʥʝ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻ 

ʢʦʤʧʣʝʢʩʥʝ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ, ʷʢʝ ʻ ʦʩʥʦʚʥʠʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɯʥʰʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʧʘʨ 

ʪʝʨʪʷ ʎʇɻ ʻ ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʾʭ ʨʫʭʫ. ʅʘʚʽʪʴ ʧʨʠ ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʟʤʽʥʘ 

ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʝʥʥʷ [61]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʙʦʪʘ ʜʚʠʛʫʥʽʚ ʥʘ ʟʤʽʥʥʠʭ ʨʝʞʠʤʘʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʩʫʪʪʻʚʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʟʥʦʰʝʥʥʷ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜʥʦʩʠʪʠʩʴ ʽ ʜʦ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʨʝʞʠʤʽ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɰʭ ʢʦʨʦʪʢʘ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 1.5. 



0.20

0.15

0.10

0.05

0
300 600 900 1200 1500 1800 t, ʤ-ʛʦʜ

hͼΣ ͣͣ

1

6 2

5

3

H 4

ʈʠʩ.1.5. ɿʤʽʥʘ ʟʥʦʰʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʟʦʥʠ ʮʠʣʽʥʜʨʫ    hʮ ʚʽʜ ʥʘʨʦʙʽʪʢʫ

             ʜʚʠʛʫʥʘ ɼ-50 ʧʨʠ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ

             ʘʧʘʨʘʪʫʨʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ:

             1- ʟʙʽʣʴʰʝʥʦ ʢʫʪ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʥʘ 21%;

             2- ʟʤʝʥʰʝʥʦ ʢʫʪ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʥʘ 29%;

             3- ʟʘʚʠʱʝʥʘ ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʥʘ 22.5%;

             4- ʧʦʥʠʞʝʥʠʡ ʪʠʩʢ ʬʦʨʩʫʥʢʠ ʥʘ 40%;

             5- ʢʦʤʧʣʝʥʢʩʥʝ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ (1, 3 ʪʘ  4);

             6- ʢʦʤʧʣʝʥʢʩʥʝ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ (2, 3 ʪʘ  4);

             ʅ- ʥʦʨʤʘ.

 



ʊʘʙʣʠʮʷ 1.5 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ɿʥʘʯʝʥʥʷ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ 162.0 

ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʭʚ-1 2000 

ʏʠʩʣʦ ʮʠʣʽʥʜʨʽʚ, ʰʪ 6 

ʈʦʙʦʯʠʡ ʦʙôʻʤ ʮʠʣʽʥʜʨʽʚ, ʣ 9.5 

ʇʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʛ/ʢɺʪ 
245 

ɼʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ (ʥʦʤʽʥʘʣʴʥʠʡ), ʤʤ 120 

ʍʽʜ ʧʦʨʰʥʷ, ʤʤ 140 

ɺʪʨʘʪʘ ʤʦʪʦʨʥʦʾ ʦʣʠʚʠ ʥʘ ʫʛʘʨ ʚʽʜ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, % 0.5 

ʊʠʩʢ ʥʘʜʫʚʫ ʥʘ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʄʇʘ 
0.095...0.115 

 

ʈʝʩʫʨʩ ʜʚʠʛʫʥʘ ʜʦ ʧʝʨʰʦʛʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ ʧʨʠ ñʨʷʜʦʚʽʡò ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʝʡ ʨʝʩʫʨʩ ʥʘ 25-30% 

ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽ ʷʢʽʩʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ [46]. 

ʌʦʨʩʦʚʘʥʝ ʟʥʦʰʝʥʥʷ ʜʚʠʛʫʥʘ, ʦʩʦʙʣʠʚʦ ʢʦʤʧʨʝʩʽʡʥʠʭ ʢʽʣʝʮʴ, ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʧʦʧʘʜʘʥʥʷʤ ʚ ʮʠʣʽʥʜʨʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʠʣʫ ʽʟ-ʟʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʧʦʚʽʪʨʦʦʯʠʩʥʠʢʘ ʽ ʧʽʜʩʤʦʢʪʫʚʘʥʥʷ ʥʝ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 

ʫʱʽʣʴʥʝʥʥʷ ʚʧʫʩʢʥʦʛʦ ʪʨʘʢʪʫ. ɻʨʘʥʠʯʥʝ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ ʧʫʩʢʦʚʠʭ ʷʢʦʩʪʝʡ ʜʚʠʛʫʥʘ, ʥʝʩʪʽʡʢʽʡ ʨʦʙʦʪʽ ʡʦʛʦ 

ʥʘ ʤʘʣʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʧʽʜʚʠʱʝʥʠʤ ʧʨʦʨʠʚʦʤ ʛʘʟʽʚ ʫ 

ʢʘʨʪʝʨ, ʧʽʜʚʠʱʝʥʦʶ ʚʪʨʘʪʦʶ ʦʣʠʚ ʽ ʧʨʠʩʢʦʨʝʥʠʤ ʾʾ ʩʪʘʨʽʥʥʷʤ, ʨʦʩʪʦʤ 

ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʘʥʥʷ, ʧʽʜʚʠʱʝʥʦʶ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʪʘ ʟʥʠʞʝʥʥʷʤ 

ʧʦʪʫʞʥʦʩʪʽ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʛʨʘʥʠʯʥʠʭ ʩʧʨʘʮʶʚʘʥʴ ʽ ʾʭ ʧʝʨʝʚʠʱʝʥʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʦʨʩʦʚʘʥʝ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʻ ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɸʥʘʣʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ 

ʜʝʪʘʣʝʡ ʎʇɻ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ. 

ɿʦʢʨʝʤʘ ʪʘʢʝ ʧʽʜʚʠʱʝʥʥʷ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ ʧʨʘʚʠʣʴʥʦʾ ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʦʧʝʨʘʮʽʡ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟ ʚʠʣʫʯʝʥʥʷʤ ʧʝʨʝʜʯʘʩʥʦʛʦ ʨʦʟʙʠʨʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ, 

ʦʩʥʦʚʘʥʫ ʥʘ ʙʝʟʨʦʟʙʽʨʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ, ʨʦʟʨʦʙʢʫ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽ 



ʟʘʩʦʙʽʚ ʙʝʟʨʦʟʙʽʨʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʩʽʭ ʚʫʟʣʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʚʠʛʫʥʘ. ʈʦʟʨʦʙʢʘ 

ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʚ ʷʢʦʤʫ 

ʧʝʨʝʙʫʚʘʻ ʦʙôʻʢʪ, ʽ ʥʘ ʙʘʟʽ ʜʘʥʦʛʦ ʜʽʘʛʥʦʟʫ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ. 

 

1.4. ɺʠʩʥʦʚʢʠ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ 

ʦʙʣʘʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʾʭ ʘʛʨʝʛʘʪʽʚ ʻ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ - 1500 ʤʦʞʣʠʚʝ ʧʨʠ ʫʤʦʚʽ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. 

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʬʘʟʦʚʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʚʠʷʚʣʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʧʨʠ ʧʝʨʝʢʣʘʜʮʽ ʧʦʨʰʥʷ ʚ 

ʟʘʟʦʨʽ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦʛʦ ʦʛʣʷʜʫ ʽ ʚʠʩʥʦʚʢʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʥʘʩʪʫʧʥʘ ʤʝʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʜʚʠʛʫʥʘ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʫʜʘʨʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʚʠʜʽʣʝʥʠʭ ʚ ʟʘ 

ʨʝʟʦʥʘʥʩʥʽʡ ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ (ʥʘ ʧʨʠʢʣʘʜʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʨʝʞʠʤʽʚ ʽ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʝ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʪʘʢʠʭ 

ʟʘʜʘʯ: 

ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʧʦʩʠʣʘʥʴ ʚ ʎʇɻ ʩʪʦʩʦʚʥʦ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟôʻʜʥʘʥʥʷ. 

ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚʽʙʨʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʝʣʝʢʮʽʾ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʧʦʩʠʣʘʥʴ, 

ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣʘ ʚ ʮʠʢʣʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʯʘʩʦʚʦʤʫ ʽʥʪʝʨʚʘʣʽ. 

ʆʙˇʨʫʥʪʫʚʘʪʠ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ. 



ʈʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʪʠ ʨʦʟʨʦʙʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʚʠʷʚʠʪʠ 

ʧʘʨʘʤʝʪʨʠ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ, ʷʢʽ ʦʜʥʦʟʥʘʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʙ ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʎʇɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. ɼʘʪʠ ʦʮʽʥʢʫ ʚʠʙʦʨʫ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʈʦʟʛʣʷʥʫʪʠ ʰʣʷʭʠ ʤʦʞʣʠʚʦʾ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ.  



ʈʆɿɼɯʃ II 

ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ɺɯɹʈʆɸʂʋʉʊʀʏʅʆɻʆ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ 

ʎʀʃɯʅɼʈʆ-ʇʆʈʐʅɽɺʆɰ ɻʈʋʇʀ 

2.1. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚ ʮʠʣʽʥʜʨʦ-

ʧʦʨʰʥʝʚʽʡ ʛʨʫʧʽ 

ʆʧʪʠʤʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʝ ʪʽʣʴʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʤʥʦʞʠʥʠ 

W ʩʪʘʥʽʚ, ʫ ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʚ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺ ʯʠʩʣʽ 

ʜʝʪʘʣʝʡ, ʩʪʘʥ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʧʨʘʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʚ ʢʘʧʽʪʘʣʴʥʠʡ 

ʨʝʤʦʥʪ, ʟʥʘʯʥʝ ʤʽʩʮʝ 63% [111] ʧʦʩʽʜʘʻ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ (ʎʇɻ). 

ɹʝʟʨʦʟʙʽʨʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʘʟʦʨʫ ʚ ʟôʻʜʥʘʥʥʽ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʜʚʠʛʫʥʘ.  

ʈʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ, ʪʦʙʪʦ ʭʘʨʘʢʪʝʨʫ ʢʦʣʠʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʇʦʙʫʜʦʚʘ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʜʽʘʛʥʦʩʪʠʮʽ 

ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʙ ʦʧʠʩʫʚʘʣʘ 

ʟʚôʷʟʦʢ ʤʽʞ ʤʥʦʞʠʥʦʶ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʤʘʻ ʩʫʪʪʻʚʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʫ ʷʢʽʡ ʬʦʨʤʽ ʧʦʜʘʥʦ ʮʝʡ ʟʚôʷʟʦʢ. 

ʍʘʨʘʢʪʝʨ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʠʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ɼɺɿ ʩʚʦʻʨʽʜʥʠʡ. 

ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʡʦʛʦ ʻ ʽʤʧʫʣʴʩʥʠʡ ʭʘʨʘʢʪʝʨ ʟʙʫʜʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʠʡ 

ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ, ʫʜʘʨʘʤʠ ʧʨʠ 

ʧʝʨʝʢʣʘʜʮʽ ʧʦʨʰʥʽʚ ʚ ʟʘʟʦʨʘʭ, ʧʨʦʮʝʩʘʤʠ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʚʠʧʫʩʢʦʤ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ʅʘʷʚʥʽʩʪʴ ʟʘʟʦʨʫ ʎʇɻ (ʨʠʩ.2.1), ʘ ʪʘʢʦʞ ʜʽʶʯʽ ʥʘ ʧʦʨʰʝʥʴ ʧʝʨʽʦʜʠʯʥʦ 

ʟʤʽʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʫʤʦʚʣʶʶʪʴ ʙʦʢʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʫʜʘʨʘʤʠ ʦʩʪʘʥʥʴʦʛʦ ʦʙ ʛʽʣʴʟʫ. ɼʘʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʘʜʽʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟôʻʜʥʘʥʥʷ. 
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ʈʠʩ.2.1. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ

              ʧʦʩʠʣʘʥʥʷ ʚ ʮʠʣʽʥʜʨʦ ʧʦʨʰʥʝʚʽʡ ʛʨʫʧʽ.

 

2.1.1. ɼʠʥʘʤʽʢʘ ʜʚʠʛʫʥʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʙʨʘʮʽʾ ʚ ʟʦʥʽ ʮʠʣʽʥʜʨʽʚ 

ɺ ʧʨʘʮʶʶʯʦʤʫ ʜʚʠʛʫʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ: ʨʫʭ ʡʦʛʦ 

ʜʝʪʘʣʝʡ; ʚʟʘʻʤʥʠʡ ʦʙʤʽʥ ʝʥʝʨʛʽʻʶ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ; ʩʧʨʘʮʶʚʘʥʥʷ 

ʜʝʪʘʣʝʡ. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʩʽʭ ʮʠʭ ʧʨʦʮʝʩʽʚ. ʉʧʨʘʮʶʚʘʥʥʷ 

ʜʝʪʘʣʝʡ ʟʤʽʥʶʻ ʩʪʘʥ ʤʝʭʘʥʽʟʤʫ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʽ ʩʢʣʘʜʘʻ ʟʘʜʘʯʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʇʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʤʝʭʘʥʽʟʤʫ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʩʠʛʥʘʣʦʤ. ɯ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʚʜʷʢʠ ʨʫʭʫ ʤʝʭʘʥʽʟʤʫ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʚôʷʟʦʢ ʤʽʞ ʩʪʘʥʦʤ ʡʦʛʦ ʜʝʪʘʣʝʡ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʩʠʛʥʘʣʦʤ.  

ʋ ʩʠʣʫ ʢʽʥʝʤʘʪʠʢʠ ʨʦʙʦʪʠ ʧʦʚʟʫʥʽʚ, ʚ ʧʦʨʰʥʝʚʽʡ ʛʨʫʧʽ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʣʘʜʢʘ ʧʦʨʰʥʷ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʛʽʣʴʟʠ ʥʘ ʽʥʰʠʡ 

(ʨʠʩ.2.1). ʅʘʷʚʥʽʩʪʴ ʟʘʟʦʨʫ ʤʽʞ ʧʦʨʰʥʝʤ ʽ ʥʘʧʨʘʚʣʷʶʯʦʶ ʮʠʣʽʥʜʨʘ ʧʽʜʩʠʣʶʻ ʮʝ 

ʷʚʠʱʝ. ʇʝʨʝʢʣʘʜʢʘ ʧʨʦʭʦʜʠʪʴ ʧʨʠ ʟʤʽʥʽ ʥʘʧʨʷʤʫ ʨʽʚʥʦʜʽʶʯʦʾ ʙʦʢʦʚʦʾ ʩʠʣʠ N. 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʘʜʽʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ ʚ ʮʠʣʽʥʜʨʽ ʨʦʟʛʣʷʜʘʣʠʩʷ ʚ ʨʦʙʦʪʘʭ 



[3,19,28]. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʫʜʘʨ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ ʚʠʥʠʢʘʻ ʧʦʙʣʠʟʫ 

ʚʝʨʭʥʴʦʾ ʤʝʨʪʚʦʾ ʪʦʯʢʠ ʥʘ ʪʘʢʪʽ ʨʦʟʰʠʨʝʥʥʷ, ʪʘʢ ʷʢ ʚʝʣʠʯʠʥʘ ʩʠʣʠ N (ʨʠʩ.2.2) 

ʤʘʻ ʪʫʪ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ. ʋʜʘʨ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʧʨʘʚʣʝʥʠʡ ʫ ʙʽʢ, 

ʧʨʦʪʠʣʝʞʥʠʡ ʦʙʝʨʪʘʥʥʶ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. 

ɺʝʣʠʯʠʥʘ ʙʦʢʦʚʦʾ ʩʠʣʠ N, ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ ʚʠʨʘʟʦʤ [3]: 

( ) bÖ°= tgPPN jʛ , (2.1) 

ʜʝ Pʛ ï ʩʠʣʘ ʪʠʩʢʫ ʛʘʟʽʚ ʥʘ ʧʦʨʰʝʥʴ, ʜʽʶʯʘ ʧʦ ʦʩʽ ʮʠʣʽʥʜʨʘ; 

Pj  ï ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʘʩ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʦʩʪʫʧʘʣʴʥʦ; 

b ï ʢʫʪ ʥʘʭʠʣʫ ʰʘʪʫʥʘ. 

ʉʠʣʫ ʛʘʟʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʨʠʩʪʫʶʯʠʩʴ ʟʘʣʝʞʥʽʩʪʶ: 

ʧʛʛ
F)pp(P Ö-=

0
, (2.2) 

ʜʝ pʛ ïʪʠʩʢ ʛʘʟʽʚ ʚ ʮʠʣʽʥʜʨʽ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʽʥʜʠʢʘʪʦʨʥʦʶ ʜʽʘʛʨʘʤʦʶ; 

p0 ï ʪʠʩʢ ʫ ʢʘʨʪʝʨʽ ʜʚʠʛʫʥʘ. (ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ ʪʠʩʢʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ);  
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ʈʠʩ 2.2. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʥʘ

              ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ ʤʝʭʘʥʽʟʤ.

b

 
  



Fʧ ï ʧʣʦʱʘ ʧʦʨʰʥʷ. 

ʆʜʥʘʢ ʟʘʣʝʞʥʽʩʪʴ (2.1) ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʫʻ ʚʩʽ ʩʢʣʘʜʦʚʽ 

ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ. ɿʦʢʨʝʤʘ ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʩʠʣʘ ʽʥʝʨʮʽʾ 

ʰʘʪʫʥʘ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʝʨʝʢʣʘʜʢʠ ʚ ʟʘʟʦʨʽ ʤʽʞ ʧʦʨʰʥʝʤ ʽ 

ʛʽʣʴʟʦʶ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʨʫʭʫ ʤʘʩ, ʜʝʪʘʣʽ ʢʨʠʚʦʰʠʧʥʦïh ʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ: 

- ʤʘʩʫ, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦ (ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ ʽ ʚʝʨʭʥʷ 

ʛʦʣʦʚʢʘ ʰʘʪʫʥʘ); 

- ʤʘʩʫ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ (ʢʦʣʽʥʯʘʩʪʠʡ ʚʘʣ ʽ ʥʠʞʥʷ ʛʦʣʦʚʢʘ 

ʰʘʪʫʥʘ); 

- ʤʘʩʫ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʩʢʣʘʜʥʠʡ ʧʣʦʩʢʦïʧʘʨʘʣʝʣʴʥʠʡ ʨʫʭ (ʩʪʝʨʞʝʥʴ 

ʰʘʪʫʥʘ) [16]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ N ʨʦʟʛʣʷʥʝʤʦ ʰʘʪʫʥ (ʨʠʩ.2.2) ʷʢ 

ʩʠʩʪʝʤʫ ʪʨʴʦʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʦʯʦʢ ʟ ʤʘʩʘʤʠ m1, m2, m3 [90]. 

ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʱʦ ʜʠʥʘʤʽʯʥʦ ʚʽʜʧʦʚʽʜʘʻ 

ʜʽʡʩʥʦʩʪʽ, ʚʠʤʘʛʘʻ ʜʦʪʨʠʤʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʚʠʤʦʛ: 

- ʩʫʤʘ ʚʩʽʭ ʧʨʠʚʝʜʝʥʠʭ ʤʘʩ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʤʘʩʽ ʨʝʘʣʴʥʦʛʦ 

ʰʘʪʫʥʘ; 

- ʟʘʛʘʣʴʥʠʡ ʮʝʥʪʨ ʚʘʛʠ ʚʩʽʭ ʤʘʩ, ʱʦ ʟʘʤʽʥʷʶʪʴ ʨʝʘʣʴʥʠʡ ʰʘʪʫʥ, ʧʦʚʠʥʝʥ 

ʩʧʽʚʧʘʜʘʪʠ ʟ ʮʝʥʪʨʦʤ ʚʘʛʠ ʰʘʪʫʥʘ ʽ ʨʫʭʘʪʠʩʴ ʟʘ ʟʘʢʦʥʦʤ ʨʫʭʫ ʮʴʦʛʦ 

ʮʝʥʪʨʫ; 

- ʩʫʤʘ ʤʦʤʝʥʪʽʚ ʽʥʝʨʮʽʾ ʚʩʽʭ ʤʘʩ ʚʽʜʥʦʩʥʦ ʦʩʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ 

ʚʘʛʠ ʰʘʪʫʥʘ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʽʚʥʦʶ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʤʘʩʠ ʰʘʪʫʥʘ Iʩ 

ʚʽʜʥʦʩʥʦ ʪʽʻʾ ʞ ʦʩʽ; 

- ʢʫʪʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠʚʝʜʝʥʦʾ ʩʠʩʪʝʤʠ ʚ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʩʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʾʾ ʮʝʥʪʨʘ ʚʘʛʠ, ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʢʫʪʦʚʦʤʫ 

ʧʨʠʩʢʦʨʝʥʥʶ ʰʘʪʫʥʘ ʧʨʠ ʪʦʤʫ ʞ ʨʫʩʽ. 



ʇʦʚʥʽʩʪʶ ʫʤʦʚʠ ʧʨʠʚʝʜʝʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʨʽʚʥʦʟʥʘʯʥʽʡ ʚ ʜʠʥʘʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʷ ʩʠʩʪʝʤʽ ʰʘʪʫʥʘ, 

ʙʫʜʫʪʴ ʤʘʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ʏʝʪʚʝʨʪʘ ʫʤʦʚʘ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢ, ʷʢ ʧʨʷʤʘ ɸʉɺ, ʱʦ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʪʦʯʢʠ ʚ ʷʢʠʭ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʤʘʩʠ m1, m2, m3, ʩʧʽʚʧʘʜʘʻ ʟ ʚʽʩʩʶ ʰʘʪʫʥʘ. 

ɺʠʨʽʰʠʚʰʠ ʧʨʠʚʝʜʝʥʫ ʚʠʱʝ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʦʪʨʠʤʘʻʤʦ: 
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ʜʝ G ,h G1 G2 G3 ï ʚʽʜʧʦʚʽʜʥʦ ʚʘʛʘ ʰʘʪʫʥʘ ʽ ʡʦʛʦ ʯʘʩʪʠʥ; 

l, l1 ï ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʰʘʪʫʥʘ ʪʘ ʜʦʚʞʠʥʘ ʚʽʜ ʮʝʥʪʨʫ ʤʘʩ ʜʦ 

ʡʦʛʦ ʚʝʨʭʥʴʦʾ ʛʦʣʦʚʢʠ (12 lll -= ); 

m ,h m1, m2, m3 ï ʚʽʜʧʦʚʽʜʥʦ ʤʘʩʠ ʰʘʪʫʥʘ ʪʘ ʯʘʩʪʠʥ. 

ʄʘʩʘ m1 ʰʘʪʫʥʘ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʪʦʯʮʽ ɸ ʽ ʨʫʭʘʻʪʴʩʷ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʦ ʫʧʦʜʦʚʞ ʦʩʽ ʮʠʣʽʥʜʨʫ; ʤʘʩʘ m2 ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʪʦʯʮʽ ʉ ʽ 

ʟʜʽʡʩʥʶʻ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʚʽʜʥʦʩʥʦ ʦʩʽ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ; ʤʘʩʘ m3 ʰʘʪʫʥʘ 

ʚʽʜʥʝʩʝʥʘ ʜʦ ʡʦʛʦ ʮʝʥʪʨʫ ʤʘʩ ʽ ʟʜʽʡʩʥʶʻ ʩʢʣʘʜʥʠʡ ʨʫʭ; m  h ï ʟʘʛʘʣʴʥʘ ʤʘʩʘ 

ʰʘʪʫʥʘ. 

ʉʠʣʠ ʽʥʝʨʮʽʾ ʰʘʪʫʥʘ ʧʨʠʚʝʜʝʥʽ ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʮʝʥʪʨʫ ʤʘʩ (ʪʦʯʢʘ ʉ) ʜʦ 

ʛʦʣʦʚʥʦʛʦ ʤʦʤʝʥʪʫ ʩʠʣ ʽʥʝʨʮʽʾ ʽ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ ʽʥʝʨʮʽʾ, ʨʦʟʢʣʘʜʝʥʦʾ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʩʷʤʠ [90]. 



ɿ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʘʢʪʠʚʥʠʭ ʩʠʣ ʪʘ ʩʠʣ ʽʥʝʨʮʽʾ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ B 

ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʠʣʠ N: 

,
a

bFbPlKcPbP
N koʛʰʽʰiʧ Ö-Ö+Ö-Ö-Ö-
= 2  (2.5) 

ʜʝ Pʽʧ ï ʩʠʣʘ ʽʥʝʨʮʽʾ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ; 

b ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʨʦʝʢʮʽʾ ʥʘ ʦʩʴ ʭ ʮʝʥʪʨʫ ʤʘʩ ʰʘʪʫʥʘ ʜʦ ʪʦʯʢʠ ʉ; 

Pʽʰ ï ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʘʩʠ m3 ʰʘʪʫʥʘ ʜʽʶʯʦʾ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʮʠʣʽʥʜʨʘ; 

ʩ ï ʧʨʦʝʢʮʽʷ ʢʨʠʚʦʰʠʧʘ ʥʘ ʚʽʩʴ ʭ; 

Kʰ ï ʜʦʪʠʯʥʘ ʩʠʣʘ ʽʥʝʨʮʽʾ ʤʘʩʠ m3 ʰʘʪʫʥʘ ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ ʡʦʛʦ ʮʝʥʪʨʫ ʚʘʛʠ ʽ 

ʜʽʶʯʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʽ; 

Fko ï ʩʠʣʘ ʪʝʨʪʷ ʢʽʣʝʮʴ ʦʙ ʜʟʝʨʢʘʣʦ ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʽʚ. 

ʉʠʣʫ ʽʥʝʨʮʽʾ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ ʚʠʨʘʞʘʶʪʴ: 
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ʜʝ mʧ ï ʤʘʩʘ ʧʦʨʰʥʷ; 

j ï ʧʨʠʩʢʦʨʝʥʥʷ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ; 

j ï ʢʫʪ ʥʘʭʠʣʫ ʢʨʠʚʦʰʠʧʘ; 

rï ʨʘʜʽʫʩ ʢʨʠʚʦʰʠʧʘ; 

l ï ʚʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʫ ʢʨʠʚʦʰʠʧʘ ʜʦ ʜʦʚʞʠʥʠ ʰʘʪʫʥʘ. 

ʉʠʣʫ ʽʥʝʨʮʽʾ Pʽ hʚʠʟʥʘʯʘʶʪʴ ʢʦʨʠʩʪʫʶʯʠʩʴ ʟʘʣʝʞʥʽʩʪʶ: 
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ʜʝ w ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ. 

ʄʘʩʫ m3 ʪʘ ʩʠʣʫ ʽʥʝʨʮʽʾ K ,h ʚʠʢʣʠʢʘʥʫ ʮʽʻʶ ʤʘʩʦʶ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

( ),mmmm ʰ 213 +-=  (2.9) 

,lmK ʰʰ 13 ÖeÖ-=  (2.10) 

ʜʝ eh ï ʢʫʪʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ʢʘʯʘʥʥʷ ʰʘʪʫʥʘ. 



ʂʫʪʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ʢʘʯʘʥʥʷ ʰʘʪʫʥʘ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 
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ʉʠʣʘ ʪʝʨʪʷ ʢʽʣʝʮʴ ʦʙ ʜʟʝʨʢʘʣʦ ʛʽʣʴʟʠ Fko ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʽʣʝʮʴ ʪʘ ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʽʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʤʘʱʝʥʥʷ ʜʚʠʛʫʥʘ ʪʘ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ. ʅʘ ʦʩʥʦʚʽ ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʘʥʫ ʩʠʣʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

 ),ihih(PfDF mkukko ÖÖx+ÖÖÖÖÖp= 21  (2.12) 

ʽ ʚʽʜʧʦʚʽʜʥʦ  ,
P

P

um

uk=x  (2.13) 

ʜʝ D ï ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ; 

f ï ʜʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ; 

Puk ï ʩʠʣʘ ʞʦʨʩʪʢʦʩʪʽ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʢʽʣʴʮʷ; 

Pum ï ʩʠʣʘ ʞʦʨʩʪʢʦʩʪʽ ʤʘʩʣʦʟôʻʤʥʦʛʦ ʢʽʣʴʮʷ; 

h1 ï ʚʠʩʦʪʘ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʢʽʣʴʮʷ; 

h2 ï ʚʠʩʦʪʘ ʤʘʩʣʦʟôʻʤʥʦʛʦ ʢʽʣʴʮʷ; 

ik, im ï ʚʽʜʧʦʚʽʜʥʦ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʨʝʩʽʡʥʠʭ ʪʘ ʤʘʩʣʦʟôʻʤʥʠʭ ʢʽʣʝʮʴ. 

ʋ ʧʨʦʮʝʩʽ ʟʥʦʰʫʚʘʥʥʷ ʽ ʟʥʠʞʝʥʥʽ ʞʦʨʩʪʢʦʩʪʽ ʧʦʨʰʥʝʚʠʭ ʢʽʣʝʮʴ ʾʭ ʩʠʣʘ 

ʪʝʨʪʷ ʦʙ ʜʟʝʨʢʘʣʦ ʮʠʣʽʥʜʨʘ ʟʤʝʥʰʫʻʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʝʨʝʢʣʘʜʢʘ 

ʧʦʨʰʥʷ ʽ ʫʜʘʨ ʡʦʛʦ ʦʙ ʛʽʣʴʟʫ ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʧʨʠ ʤʝʥʰʦʤʫ ʟʥʘʯʝʥʥʽ ʙʦʢʦʚʦʾ 

ʩʠʣʠ N ʪʘ ʟ ʜʝʷʢʠʤ ʚʠʧʝʨʝʜʞʝʥʥʷʤ ʬʘʟʠ, ʯʠʤ ʧʨʠ ʢʽʣʴʮʷʭ ʟ ʧʦʯʘʪʢʦʚʠʤ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ. 

ʇʽʜʩʪʘʚʠʚʰʠ ʬʦʨʤʫʣʠ (2.4ï2.10), ʚ (2.5) ʪʘ ʟʨʦʙʠʚʰʠ ʚʽʜʧʦʚʽʜʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ N ʫ ʬʫʥʢʮʽʾ ʚʽʜ ʢʫʪʘ 

ʥʘʭʠʣʫ ʰʘʪʫʥʘ: 
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ʊʘʢ, ʷʢ ʟʘ ʦʩʥʦʚʥʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʦʟʥʘʢʫ ʧʨʠʡʥʷʪʘ ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʦʽʤʧʫʣʴʩʫ, ʚʠʨʘʟʠʤʦ ʨʽʚʥʷʥʥʷ 2.14 ʫ ʬʫʥʢʮʽʾ ʚʽʜ j. ɼʣʷ ʮʴʦʛʦ ʚʨʘʭʫʻʤʦ 

ʥʘʩʪʫʧʥʝ: 

 ,sinsin jÖl=b  (2.15) 

 ,sincos jÖl-=b 221  (2.16) 

ʊʦʜʽ ʦʩʪʘʪʦʯʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʦʾ ʙʦʢʦʚʦʾ ʩʠʣʠ N 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʊʘʢʠʤ ʯʠʥʦʤ ʙʦʢʦʚʘ ʩʠʣʘ N, ʚʠʨʘʞʝʥʘ ʫ ʬʫʥʢʮʽʾ ʢʫʪʘ ʧʦʚʦʨʦʪʫ 

ʢʨʠʚʦʰʠʧʘ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʣʠ ʛʘʟʽʚ, ʩʠʣʠ ʪʝʨʪʷ ʢʽʣʝʮʴ ʦʙ ʜʟʝʨʢʘʣʦ ʛʽʣʴʟʠ, 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʚʦʰʠʧʥʦïh ʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʪʘ ʰʚʠʜʢʽʩʥʦʛʦ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

2.1.2. ɸʥʘʣʽʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʛʘʟʽʚ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʧʦʨʰʥʷ 

ɿʫʩʠʣʣʷ ʚʽʜ ʪʠʩʢʫ ʛʘʟʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʘʜʧʦʨʰʥʝʚʦʤʫ ʧʨʦʩʪʦʨʽ 

ʜʚʠʛʫʥʘ, ʚʠʢʣʠʢʘʶʪʴ ʥʘʧʨʫʞʝʥʥʷ ʛʦʣʦʚʢʠ ʮʠʣʽʥʜʨʘ ʽ ʧʦʨʰʥʷ. ɿʥʘʯʝʥʥʷ ʩʠʣʠ 

ʪʠʩʢʫ ʛʘʟʽʚ ʫ ʮʠʣʽʥʜʨʽ ʜʚʠʛʫʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʦʜʫ ʧʦʨʰʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʽʥʜʠʢʘʪʦʨʥʦʶ ʜʽʘʛʨʘʤʦʶ. ɰʾ ʙʫʜʫʶʪʴ ʟʘ ʜʘʥʠʤʠ ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ [16,17]. 

ʆʜʥʘʢ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʘʥʠʤʠ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʥʝ ʟʨʫʯʥʦ, ʪʘʢ ʷʢ ʚ 

ʨ̔ ʚʥʷʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʧʦʚʠʥʥʘ ʚʭʦʜʠʪʠ ʪʝʦʨʝʪʠʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʛʘʟʽʚ ʫ ʬʫʥʢʮʽʾ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʨʠʚʦʰʠʧʘ 

)(fP
ʛ

j= . ɼʝʷʢʽ ʨʦʙʦʪʠ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʚʽʜʦʤʦʩʪʽ ʩʪʦʩʦʚʥʦ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʮʽʻʾ ʩʠʣʠ [2,16,17,106]. ɸʣʝ, ʪʘʢ ʷʢ ʧʝʨʝʢʣʘʜʢʘ ʧʦʨʰʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʥʝʚʝʣʠʢʦʤʫ ʽʥʪʝʨʚʘʣʽ (ʚʽʜ ɺʄʊ ʜʦ ʤʦʤʝʥʪʫ ʫʜʘʨʫ ï 6-26̄  ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʫ), ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʟʤʽʥʫ ʩʠʣʠ ʈʛ ʚʽʜ ʧʦʣʦʞʝʥʥʷ 

ʧʦʨʰʥʷ ʥʘ ʮʴʦʤʫ ʽʥʪʝʨʚʘʣʽ. ɺʦʥʠ ʧʨʠʡʤʘʣʠ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʩʠʣʠ ʜʣʷ ʧʦʣʦʞʝʥʥʷ 



ʧʦʨʰʥʷ ʫ ɺʄʊ (ʈʩ ï ʪʠʩʢ ʚ ʢʽʥʮʽ ʩʪʠʩʥʝʥʥʷ), ʘʙʦ ʪʠʩʢ ʚ ʢʽʥʮʽ ʟʛʦʨʘʥʥʷ (ʈz), ʘʙʦ 

ʞ ʩʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ (ʈ̔) ʟʘ ʮʠʢʣ ʨʦʟʰʠʨʝʥʥʷ. ɺʩʽ ʮʽ ʚʘʨʽʘʥʪʠ ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ ʥʝ ʤʦʞʫʪʴ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʦʙʨʘʟʠʪʠ ʮʝʡ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʈʛ ʚʽʜ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ ʥʘ ʨʽʟʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ 

ʉʄɼ. 

ʉʠʣʘ ʪʠʩʢʫ ʛʘʟʽʚ ʜʣʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [106]: 
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ʜʝ ʈz ï ʪʠʩʢ ʚ ʢʽʥʮʽ ʟʛʦʨʘʥʥʷ; 

S, Sc ï ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʷ ʧʦʪʦʯʥʝ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 

ʟʛʦʨʘʥʥʷ; 

n2 ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʣʽʪʨʦʧʠ ʨʦʟʰʠʨʝʥʥʷ. 

ɼʘʥʫ ʬʦʨʤʫʣʫ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʜʝʱʦ ʟʨʫʯʥʽʰʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ: 
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ʜʝ V, Vc ï ʦʙôʻʤ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʚ ʜʦʚʽʣʴʥʽʡ ʪʦʯʮʽ ʽʥʜʠʢʘʪʦʨʥʦʾ 

ʜʽʘʛʨʘʤʠ ʪʘ ʢʘʤʝʨʠ ʩʪʠʩʥʝʥʥʷ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʣʽʪʨʦʧʠ ʨʦʟʰʠʨʝʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʝʤʧʽʨʠʯʥʠʤ 

ʨʽʚʥʷʥʥʷʤ ɺ.ɸ. ʇʝʪʨʦʚʘ [17]: 

,
n

.n
130

1212 +=  (2.19) 

ʜʝ n ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʦʙʝʨʪʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ. 

ʊʠʩʢ ʛʘʟʽʚ ʚ ʢʽʥʮʽ ʟʛʦʨʘʥʥʷ Rz ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʠʭʦʜʷʯʠ ʟ ʚʠʨʘʟʫ 

ʩʪʫʧʝʥʶ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ [106]: 

 ,
cz 1
lRR Ö=  (2.20) 

ʜʝ ʈʩ ï ʪʠʩʢ ʚ ʢʽʥʮʽ ʩʪʠʩʥʝʥʥʷ; 



l1 ï ʩʪʫʧʽʥʴ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ. 

ɿʥʘʯʝʥʥʷ Rz ʜʣʷ ʩʫʯʘʩʥʠʭ ʩʝʨʝʜʥʴʦʬʦʨʩʦʚʘʥʠʭ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ ʚʽʜ 6 ʜʦ 12 ʄʇʘ. ʏʠʤ ʚʠʱʝ l1, ʪʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ 

ʧʦʚʠʥʥʘ ʟʛʦʨʘʪʠ ʧʨʠ V= const. ɼʣʷ ʜʘʥʠʭ ʤʘʨʦʢ ʜʚʠʛʫʥʽʚ l1 ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʤʝʞʘʭ 1,8é2,5. 

ʇʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʦʙôʻʤʫ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ V ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 ,
D

SFSV
ʧ

4

2p
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ʇʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʷ ʚʽʜʥʦʩʥʦ ɺʄʊ ʦʧʠʩʫʻʪʴʩʷ 

ʟʘʣʝʞʥʽʩʪʶ [90]: 
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ʊʠʩʢ ʚ ʢʽʥʮʽ ʩʪʠʩʥʝʥʥʷ ʈʩ  ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʽʩʥʦʛʦ 

ʨʝʞʠʤʫ [2] ʽ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ: 
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ʧʨʠ ʮʴʦʤʫ  1080
0

n
.b eÖ= , (2.24) 

ʘ  ( ) 1080
2

n

a
.Pb eÖ-= , (2.25) 

ʜʝ b0 ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ; 

b2 ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʢʽʥʮʽ ʚʧʫʩʢʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʜʫʚʫ; 

w, wʥ ï ʚʽʜʧʦʚʽʜʥʦ ʧʦʪʦʯʥʘ ʪʘ ʥʦʤʽʥʘʣʴʥʘ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ; 

e ï ʩʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ; 

n1 ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʣʽʪʨʦʧʠ ʩʪʠʩʥʝʥʥʷ; 

ʈʘ ï ʪʠʩʢ ʚ ʢʽʥʮʽ ʚʧʫʩʢʫ. 

ɿʥʘʯʝʥʥʷ ʧʦʣʽʪʨʦʧʠ ʩʪʠʩʥʝʥʥʷ n1 ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʨʽʚʥʷʥʥʷʤ 

ʦʪʨʠʤʘʥʠʤ ɺ.ɸ. ʇʝʪʨʦʚʠʤ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ [16]: 
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ɿʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʢʽʥʮʽ ʚʧʫʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʧʣʦʚʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ, ʦʜʥʘʢ ʜʣʷ ʩʨʝʜʥʴʦʬʦʨʩʦʚʘʥʠʭ ʜʚʠʛʫʥʽʚ ʟ ʥʘʜʜʫʚʦʤ, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʛʨʫʧʘ ʜʚʠʛʫʥʽʚ ʉʄɼ, ʪʠʩʢ ʈʘ ʻ ʧʦʭʽʜʥʦʶ ʚʽʜ ʪʠʩʢʫ ʥʘʜʜʫʚʫ Pʢ ʽ 

ʩʪʘʥʦʚʠʪʴ 94% ʚʽʜ ʥʴʦʛʦ [2]. 

ɯʟ ʚʠʨʘʟʫ (2.23) ʚʠʧʣʠʚʘʻ, ʱʦ ʪʠʩʢ ʚ ʢʽʥʮʽ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ, ʧʨʠ ʧʝʚʥʦʤʫ 

ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʥʘʜʜʫʚʫ ʪʘ ʩʪʫʧʝʥʶ ʩʪʠʩʥʝʥʥʷ. 

ʉʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ ʜʣʷ ʦʜʥʦʛʦ ʮʠʣʽʥʜʨʘ P  ̔ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʜʚʠʛʫʥ ʽ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʠʤ ʟʘ 

ʚʠʨʘʟʦʤ [2]: 
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ʧʨʠ ʫʤʦʚʽ, ʱʦ: 

()w
eɺ

MM ¢ , (2.28) 

ʜʝ ʄʝ(w) ï ʝʬʝʢʪʠʚʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʰʚʠʜʢʽʩʥʦʤʫ 

ʨʝʞʠʤʽ; 

ʄɺ ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʰʚʠʜʢʽʩʥʦʤʫ ʨʝʞʠʤʽ; 

k ï ʪʘʢʪʥʽʩʪʴ ʜʚʠʛʫʥʘ; 

z ï ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʮʠʣʽʥʜʨʽʚ; 

hm ï ʤʝʭʘʥʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʜʚʠʛʫʥʘ. 

ʆʜʥʘʢ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʬʦʨʤʫʣʦʶ (2.27) ʥʝ ʟʘʚʞʜʠ ʟʨʫʯʥʦ, ʪʘʢ ʷʢ ʩʢʣʘʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʧʦ ʧʝʨʰʝ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʘ ʧʦ ʜʨʫʛʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʥʘ 

ʜʚʠʛʫʥʽ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʭʦʣʦʩʪʦʤʫ ʨʝʞʠʤʽ ʽ ʪʦʤʫ ʤʘʻ ʟʘʥʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʄɺ. 

ʊʦʤʫ ʩʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ P  ̔ ʟʨʫʯʥʽʰʝ ʚʠʟʥʘʯʘʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ [17]. 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟʥʷʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʝ ʽ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ: 

 ,p.pP
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ʜʝ 
i

p¡ ï ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ. 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ ʦʧʠʩʫʻʪʴʩʷ 

ʟʘʣʝʞʥʽʩʪʶ: 
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ʜʝ d ï ʩʪʫʧʽʥʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

r ï ʩʪʫʧʽʥʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʰʠʨʝʥʥʷ (1,2é1,7). 

ʉʪʫʧʽʥʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʘ ʫ ʚʠʛʣʷʜʽ: 

r

e
d= , (2.31) 

ɼʘʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʬʦʨʤʫʣʘʤʠ (2.23, 2.31) ʥʘʚʝʜʝʥʽ ʨʠʩ.2.3. 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ ʥʘʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ ʪʘ ʪʠʩʢʫ 

ʚ ʢʽʥʮʽ ʩʪʠʩʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʘʡʞʝ ʧʦ ʧʨʷʤʽʡ ʣʽʥʽʾ. ɼʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʢʫʪ ʥʘʭʠʣʫ ʧʨʷʤʠʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ ʙʣʠʟʴʢʦ 29 ̄ ʪʘ 26.̄ 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʛʨʘʬʽʢʘ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʟʥʘʯʥʫ ʚʽʜʤʽʥʥʽʩʪʴ ʟʥʘʯʝʥʴ ʈ̔ ʪʘ ʈʩ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʦʛʦ ʞ ʜʚʠʛʫʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʩʪʘʥʦʚʠʪʴ 3,08 ʄʇʘ. ɿʥʘʯʝʥʥʷ ʈʩ ʙʽʣʴʰ ʥʽʞ ʚ 4 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʈ ̔ʜʣʷ ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʧʦ ʚʩʽʭ ʽʥʰʠʭ 

ʤʘʨʢʘʭ ʮʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʷʛʘʻ > 2. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʧʽʜʩʪʘʥʦʚʢʠ ʚ ʨʽʚʥʷʥʥʷ (2.20) ʮʠʭ  

ʟʥʘʯʝʥʴ ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʟʦʚʩʽʤ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʥʘʯʝʥʥʷ ʩʠʣʠ N,  

ʘ ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʪʘ  
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ʈʠʩ.2.3. ɿʤʽʥʘ ʪʠʩʢʫ ʚ ʢʽʥʮʽ ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ ʈʩ ʪʘ ʩʝʨʝʜʥʴʦʽʥʜʠʢʘʪʦʨʥʦʛʦ ʪʠʩʢʫ ʈʽ  ʚʽʜ 

              ʦʙʝʨʪʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ  n  ʜʣʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʜʚʠʛʫʥʽʚ ʉʄɼ.  

  



ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʱʦ ʽ ʚʧʣʠʥʝ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʪʦʯʥʽʩʪʴ) 

ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ. 

ʇʨʠ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʽʜʝʘʣʴʥʠʭ ʮʠʢʣʽʚ ʧʨʠʡʤʘʶʪʴ, ʱʦ ʟʛʦʨʘʥʥʷ 

ʚ ʜʠʟʝʣʷʭ ʧʨʦʭʦʜʠʪʴ ʩʧʦʯʘʪʢʫ ʧʨʠ V=const, ʘ ʧʦʪʽʤ ʧʨʠ ʈ= const, ʪʦʙʪʦ ʧʦ 

ʮʠʢʣʫ ʽʟ ʟʤʽʰʘʥʠʤ ʧʽʜʚʝʜʝʥʥʷʤ ʪʝʧʣʘ. ɺ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʟ ʤʦʤʝʥʪʫ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ ʚ ʮʠʣʽʥʜʨ, ʧʨʦʭʦʜʷʪʴ ʩʢʣʘʜʥʽ ʬʽʟʠʯʥʽ ʽ ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʟʘʧʘʣʶʚʘʥʥʷ ʪʘ 

ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ, ʧʨʠʯʦʤʫ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʪʠʩʢʫ ʧʦ ʢʫʪʫ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʫ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ ʨʽʟʢʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʜʝʘʣʴʥʦʾ ʜʽʘʛʨʘʤʠ 

ʮʠʢʣʫ ʽʟ ʟʤʽʰʘʥʠʤ ʧʽʜʚʝʜʝʥʥʷʤ ʪʝʧʣʘ. ʊʦʤʫ ʛʨʘʬʽʢ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.4 

ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʪʠʥʫ ʽʜʝʘʣʴʥʦʾ ʜʽʘʛʨʘʤʠ ʮʠʢʣʫ ʽʟ ʟʤʽʰʘʥʠʤ ʧʽʜʚʝʜʝʥʥʷʤ ʪʝʧʣʘ 

ʜʣʷ ʜʚʠʛʫʥʘ. ɼʘʥʠʡ ʛʨʘʬʽʢ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦ ʬʦʨʤʫʣʽ 

(2.18). ɯʥʪʝʨʚʘʣ ʮʽʻʾ ʜʽʘʛʨʘʤʠ ʚʽʜ ɺʄʊ ʜʦ 6 ̄ʻ ʩʫʪʦ ʪʝʦʨʝʪʠʯʥʠʤ. ʋ ʨʝʘʣʴʥʦʤʫ 

ʜʚʠʛʫʥʽ ʥʘ ʮʴʦʤʫ ʧʨʦʤʽʞʢʫ ʡʜʝ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚʽʜ ʈʩ ʜʦ ʈz. ɼʘʥʝ ʷʚʠʱʝ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʨʠ ʧʦʚʦʨʦʪʽ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ ʯʝʨʝʟ 6..8 ̄ ʧʽʩʣʷ ɺʄʊ. ɸʣʝ ʟʘ 

ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʦʩʥʦʚʥʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʟʦʥʘ, ʚ ʤʝʞʘʭ ʷʢʦʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʣʘʜʢʘ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ, ʩʢʣʘʜʘʻ ʚʽʜʨʽʟʦʢ ʚʽʜ 6 ʜʦ 26 ̄

ʧʽʩʣʷ ɺʄʊ, ʪʦʤʫ ʟʦʥʘ ʚʽʜ ɺʄʊ ʜʦ 6 ̄ʥʝ ʧʨʠʡʤʘʻʪʴʩʷ ʜʦ ʫʚʘʛʠ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ 

ʤʦʜʝʣʽ ʧʨʠ ʧʦʩʪʘʥʦʚʮʽ ʜʽʘʛʥʦʟʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʘʥʦʛʦ ʟôʻʜʥʘʥʥʷ. ʇʦʨʽʚʥʷʣʴʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʣʠʯʠʥ ʩʠʣʠ ʛʘʟʽʚ ʨʽʟʥʠʭ ʜʚʠʛʫʥʽʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.5. ʗʢ 

ʚʠʜʥʦ ʟ ʥʴʦʛʦ ʥʘʡʙʽʣʴʰ ʥʘʧʨʫʞʝʥʫ ʨʦʙʦʪʫ ʤʘʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʩʪʘʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ ʟʘ ʟʘʣʝʞʥʽʩʪʶ 

(2.20), ̫ ʢʘ ʟʜʽʡʩʥʶʻ ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.2.6. 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ ʱʦ ʜʦ 30 ̄ʧʨʦʭʦʜʠʪʴ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʮʽʻʾ ʩʠʣʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [3,11,28,48,49], ʷʢʽ ʩʪʚʝʨʜʞʫʶʪʴ ʱʦ 

ʫʜʘʨ ʧʨʦʭʦʜʠʪʴ ʥʘ ʧʨʦʤʽʞʢʫ ʜʦ 30 ̄ʧʦʜʘʣʴʰʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚʠʱʝ ʮʽʻʾ ʤʝʞʽ 

ʤʦʞʥʘ ʥʝ ʧʨʦʚʦʜʠʪʠ, ʪʘʢ ʷʢ ʟʥʘʯʝʥʥʷ ʩʠʣʠ N ʚʠʱʝ 30 ̄ʟʘʚʞʜʠ ʙʫʜʝ ʤʝʥʰʠʤ ʥʽʞ 

ʥʘ ʮʴʦʤʫ ʧʨʦʤʽʞʢʫ. ʆʜʥʘʢ, ʧʨʦʚʦʜʷʯʠ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʜʝʷʢʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʤʘʩ  



ʈʠʩ.2.4. ɿʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʛʘʟʽʚ Pʛ(j) ʥʘ ʨʦʙʦʯʦʤʫ ʭʦʜʽ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ

              ʚʘʣʫ j  ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ n ʧʨʠ :

              1 -n  = 750; 2 -n = 1000; 3 -n = 1250; 4 - n =1500; 5 - n =1750; 6 - n =2000 ʭʚ-1.
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ʈʠʩ.2.5. ʇʦʚʝʨʭʥʷ ʨʦʟʧʦʜʽʣʫ ʩʠʣʠ ʪʠʩʢʫ ʛʘʟʽʚ ʈʛ ʥʘ ʧʦʨʰʝʥʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ

              ʢʦʣʽʥʯʘʩʪʦʛʦ  ʚʘʣʫ j  ʪʘ ʦʙʝʨʪʽʚ n ʜʣʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʜʚʠʛʫʥʽʚ.
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ʈʠʩ.2.6. ɿʘʣʝʞʥʽʩʪʴ ʙʦʢʦʚʦʾ ʩʠʣʠ N ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ j ʥʘ ʨʽʟʥʠʭ 

              h ʚʠʜʢʽʩʥʠʭ  ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ  ʉʄɼ - 31ɸ.  



ʧʦʨʰʥʷ ʽ ʰʘʪʫʥʘ, ʥʘ ʜʽʘʛʨʘʤʽ ʤʘʻ ʤʽʩʮʝ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ N (ʟʘ ʨʘʭʫʥʦʢ ʩʠʣʠ 

ʽʥʝʨʮʽʾ) ʥʘ ʽʥʪʝʨʚʘʣʽ 90ï120̄ , ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʥʘ ʧʝʨʰʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0 ʜʦ 300. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʫʜʘʨ ʧʦʨʰʥʷ ʧʨʦʡʜʝ 

ʟʥʘʯʥʦ ʧʽʟʥʽʰʝ ʦʯʽʢʫʚʘʥʦʾ ʟʦʥʠ, ʘʙʦ ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ ʧʦʜʚʽʡʥʠʡ ʫʜʘʨ. 

2.1.3. ʂʽʥʝʤʘʪʠʢʘ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ 

ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʷʜʫ ʘʚʪʦʨʽʚ ʨʫʭ 

ʧʦʨʰʥʷ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʧʝʨʝʢʣʘʜʢʠ ʚ ʟʘʟʦʨʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʮʝʥʪʨʫ ʽʥʝʨʮʽʾ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʣʝʢʪʫ ʪʘ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ 

ʥʘʚʢʦʣʦ ʦʩʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʡ ʮʝʥʪʨ, ʧʘʨʘʣʝʣʴʥʦ ʧʦʨʰʥʝʚʦʤʫ ʧʘʣʴʮʶ. 

ɸʥʘʣʽʟʫʶʯʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ 

ʟʘʟʦʨʽ ʎʇɻ (ʟʘ ɸʣʣʽʣʫʻʚʠʤ ɺ.ʆ.) ʥʘʤʠ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʭʦʯʘ ʘʚʪʦʨ ʽ ʥʝ ʟʘʧʝʨʝʯʫʻ 

ʩʢʣʘʜʥʽʩʪʴ ʨʘʜʽʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ, ʦʜʥʘʢ ʡʦʛʦ ʤʦʜʝʣʴ ʚʨʘʭʦʚʫʻ ʪʽʣʴʢʠ 

ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʦʩʪʘʥʥʴʦʛʦ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʥʘ ʪʦʡ ʯʘʩ ʧʦʪʫʞʥʦʾ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʨʽʰʠʪʠ ʧʦʜʽʙʥʽ 

ʧʨʦʙʣʝʤʠ. ʊʦʤʫ ʘʚʪʦʨ ʡʰʦʚ ʥʘ ʩʧʨʦʱʝʥʥʷ ʩʚʦʻʾ ʤʦʜʝʣʽ ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ. ʊʘʢʘ ʩʧʨʦʱʝʥʘ ʤʦʜʝʣʴ ʥʝ ʤʦʞʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʦʧʠʩʘʪʠ 

ʜʘʥʠʡ ʤʝʭʘʥʽʟʤ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʚ ʨʝʘʣʴʥʦʤʫ 

ʤʝʭʘʥʽʟʤʽ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ 6 ʬʘʟ [57]: 

- ʧʦʨʰʝʥʴ ʦʙʦʤʘ ʢʽʥʮʷʤʠ ʶʙʢʠ ʧʨʠʣʷʛʘʻ ʜʦ ʦʜʥʽʻʾ ʽʟ ʩʪʽʥʦʢ ʮʠʣʽʥʜʨʘ; 

- ʚʝʨʭʥʽʡ ʢʽʥʝʮʴ ʶʙʢʠ ʚʽʜʨʠʚʘʻʪʴʩʷ ʚʽʜ ʩʪʽʥʢʠ ʮʠʣʽʥʜʨʘ ʽ ʧʦʨʰʝʥʴ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʜʨʫʛʦʛʦ ʢʽʥʮʷ; 

- ʧʦʨʰʝʥʴ ʚʽʣʴʥʦ ʨʫʭʘʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨʽ, ʘ ʩʘʤʝ ʦʙʦʤʘ ʢʽʥʮʷʤʠ ʚʽʜʨʠʚʘʻʪʴʩʷ 

ʚʽʜ ʦʜʥʽʻʾ ʩʪʽʥʢʠ ʽ ʥʝ ʚʩʪʠʛʘʻ ʜʽʩʪʘʪʠʩʷ ʥʽ ʦʜʥʠʤ ʢʽʥʮʝʤ ʜʦ ʜʨʫʛʦʾ ʩʪʽʥʢʠ 

ʮʠʣʽʥʜʨʘ; 

- ʧʦʨʰʝʥʴ ʫʜʘʨʷʻʪʴʩʷ ʩʚʦʾʤ ʚʝʨʭʥʽʤ ʢʽʥʮʝʤ ʦʙ ʜʨʫʛʫ ʩʪʽʥʢʫ ʮʠʣʽʥʜʨʘ; 

- ʚʽʥ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʚʝʨʭʥʴʦʛʦ ʢʽʥʮʷ ʶʙʢʠ; 

- ʥʠʞʥʽʤ ʢʽʥʮʝʤ ʶʙʢʠ ʧʦʨʰʝʥʴ ʫʜʘʨʷʻʪʴʩʷ ʦʙ ʛʽʣʴʟʫ. 



ɺʩʽ ʮʽ 6 ʬʘʟ ʧʨʠ ʢʦʞʥʦʤʫ ʨʫʩʽ ʥʝ ʟʘʚʞʜʠ ʚʽʜʙʫʚʘʶʪʴʩʷ. ʇʨʦʪʝ ʤʘʡʞʝ 

ʟʘʚʞʜʠ ʧʨʠʩʫʪʥʽ 5 ʽ 6 ʬʘʟʠ. ʗʢʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʫʭʫ 

ʧʦʨʰʥʷ ʚʨʘʭʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯʥʠʡ ʨʫʭ ʧʦʨʰʥʷ ʽ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʙʝʨʪʘʣʴʥʠʡ, ʪʦ ʚʝʣʠʯʠʥʘ ʤʝʪʦʜʠʯʥʦʾ ʧʦʭʠʙʢʠ ʩʢʣʘʜʝ ʜʣʷ ʧʨʦʩʪʠʭ ʜʚʠʛʫʥʽʚ 5% 

[81], ʜʣʷ ʩʝʨʝʜʥʴʦʬʦʨʩʦʚʘʥʠʭ ï ʙʣʠʟʴʢʦ 6%. ʎʝ, ʚʽʜʥʦʩʥʦ ʟʘʟʦʨʫ, ʟʙʽʣʴʰʫʻ 

ʧʦʭʠʙʢʫ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦ 1.̄ 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʜʘʥʦʾ ʧʦʭʠʙʢʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯʥʠʡ, 

ʘ ʡ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʧʦʨʰʥʷ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʫʪ ʥʘʭʠʣʫ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ 

ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦʨʰʥʷ. ɺ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ (ʨʠʩ. 2.7) ʮʶ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ: 

 )K,H,D(f)h( =g , (2.32) 

ʜʝ H ï ʚʠʩʦʪʘ ʧʦʨʰʥʷ; 

ʂ ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ ʜʦ ʥʠʞʥʴʦʛʦ ʢʨʘʶ ʶʙʢʠ; 

g ï ʢʫʪ ʥʘʭʠʣʫ ʧʦʨʰʥʷ. 

ʇʨʠ ʚʨʘʭʫʚʘʥʥʽ ʦʙʦʭ ʚʠʜʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʰʚʠʜʢʽʩʪʴ ʣʶʙʦʾ ʪʦʯʢʠ ʧʦʨʰʥʷ 

ʙʫʜʝ ʨʽʚʥʘ ʚʝʢʪʦʨʥʽʡ ʩʫʤʽ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʽ ʦʙʝʨʪʘʣʴʥʦʤʫ 

ʨʫʭʘʭ. 

ʅʘ ʩʭʝʤʽ (ʨʠʩ2.7) ʟʦʙʨʘʞʝʥʦ ʛʨʘʥʠʯʥʦ ʤʦʞʣʠʚʠʡ ʚʠʧʘʜʦʢ ʩʢʣʘʜʥʦʛʦ ʨʫʭʫ, 

ʢʦʣʠ ʧʨʠ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʩʽ 1hh" º  ʧʦʨʰʝʥʴ ʦʜʥʦʯʘʩʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʚʽʩʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʨʰʥʝʚʠʡ ʧʘʣʝʮʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʠʡ ʢʫʪ g. 

 opi
vvv
CCC
+=  (2.33) 

ʜʝ opi
v,v,v
CCC

 ï ʚʽʜʧʦʚʽʜʥʦ ʚʝʢʪʦʨʠ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʧʨʠ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʪʘ 

ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʭʘʭ. 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʫʣʴ ʰʚʠʜʢʦʩʪʽ ʥʠʞʥʴʦʾ ʢʨʦʤʢʠ ʶʙʢʠ ʧʦʨʰʥʷ   



 

  

ʈʠʩ.2.7. ʉʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʨʰʥʷ g  
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ [81]:  

 ä ä+= 22 )v()v(v
yxi

, (2.34) 

ʜʝ ä ä yx
v,v  ï ʩʫʤʘ ʧʨʦʝʢʮʽʡ ʰʚʠʜʢʦʩʪʝʡ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʦʩʽ. 
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, (2.35) 

ʜʝ q ï ʢʫʪ ʤʽʞ ʥʘʧʨʷʤʦʤ ʮʠʭ ʚʝʢʪʦʨʽʚ. 

ʂʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʰʚʠʜʢʦʩʪʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ [81]: 

 ,1
2

a-g+
p
=q  (2.36) 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʟʘʟʦʨʫ ʚʽʜʧʦʚʽʜʘʻ ʻʜʠʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʨʰʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʘʤ ʢʫʪ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʚʠʨʽʰʠʚʰʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʽ ʚʨʘʭʫʚʘʚʰʠ, ʱʦ 
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 (2.37) 

ʜʝ h1 ï ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʧʨʠ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʭʦʚʽ; 

h2 ï ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʧʨʠ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʭʦʚʽ; 

h ï ʟʘʛʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʧʨʠ ʦʙʦʭ ʚʠʜʘʭ ʨʫʭʫ (ʟʘʟʦʨ); 

r1 ï ʨʘʜʽʫʩ ʦʙʝʨʪʘʥʥʷ ʛʦʣʦʚʢʠ ʧʦʨʰʥʷ; 

r2 ï ʨʘʜʽʫʩ ʦʙʝʨʪʘʥʥʷ ʶʙʢʠ ʧʦʨʰʥʷ; 

a1 , a2 ï ʢʫʪʠ ʤʽʞ ʨʘʜʽʫʩʦʤ ʦʙʝʨʪʘʥʥʷ ʽ ʪʚʽʨʥʦʶ ʧʦʚʝʨʭʥʝʶ ʧʦʨʰʥʷ. 



ɺʠʨʘʟʠʤʦ ʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʽʚ ʦʙʝʨʪʘʥʥʷ ʪʘ ʢʫʪʠ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʧʦʨʰʥʷ: 
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ʇʽʜʩʪʘʚʠʚʰʠ (2.38-2.41) ʚ ʩʠʩʪʝʤʫ (2.37) ʤʘʻʤʦ: 
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(2.42) 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʜʘʥʠʭ ʨʽʚʥʷʥʴ ʚ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (2.37) ,ʪʘ ʧʽʩʣʷ 

ʜʝʷʢʠʭ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʥʴ ʚ ʩʠʩʪʝʤʽ MathCad2000Pro ʦʪʨʠʤʘʻʤʦ: 
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ʗʢ ʙʘʯʠʤʦ, ʢʫʪ ʥʘʭʠʣʫ ʧʦʨʰʥʷ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʡʦʛʦ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ 

ʚ ʟʘʟʦʨʽ ʎʇɻ. 

2.1.4. ɼʠʥʘʤʽʢʘ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ 

ʇʨʠ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ 

ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ 

ʮʠʣʽʥʜʨʽ. ʗʢ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʚʠʱʝ ʧʦʨʰʝʥʴ ʟʜʽʡʩʥʶʻ ʧʦʨʷʜ ʽʟ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʠʤ ʨʫʭʦʤ ʫʟʜʦʚʞ ʦʩʽ ʮʠʣʽʥʜʨʘ, ʧʦʧʝʨʝʯʥʠʡ ʨʫʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʮʽʡ ʦʩʽ ʚ ʤʝʞʘʭ ʽʩʥʫʶʯʦʛʦ ʟʘʟʦʨʫ. ɺʽʜʦʤʽ ʥʘ ʮʝʡ ʯʘʩ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʩʪʦʩʦʚʥʦ 

ʜʠʥʘʤʽʢʠ ʧʦʨʰʥʷ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʧʨʦʱʝʥʦʤʫ ʫʷʚʣʝʥʥʽ ʧʦʧʝʨʝʯʥʦʛʦ ʨʫʭʫ 

ʧʦʨʰʥʷ. ɺʦʥʠ ʟʨʦʙʣʝʥʽ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʪʦʛʦ, ʱʦ ʧʦʨʰʝʥʴ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʢʠ 

ʟʜʽʡʩʥʶʻ ʪʽʣʴʢʠ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʪʦʙʪʦ ʪʚʽʨʥʘ ʧʦʨʰʥʷ ʚ ʣʶʙʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦʶ ʪʚʽʨʥʽʡ ʛʽʣʴʟʠ. ʅʘʩʧʨʘʚʜʽ ʞ ʮʝʡ ʨʫʭ ʟʥʘʯʥʦ 

ʩʢʣʘʜʥʽʰʠʡ. 

ɼʝʷʢʽ ʨʦʙʦʪʠ ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʢʣʘʜʥʠʡ ʨʫʭ ʧʦʨʰʥʷ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ 

ʧʝʨʝʢʣʘʜʢʠ [49,57,80,82,]. ʆʜʥʘʢ ʫ ʥʠʭ ʧʨʠʚʝʜʝʥʦ ʚ ʦʩʥʦʚʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ 

ʦʙʤʝʞʠʣʘʩʷ ʧʦʩʪʫʧʘʣʴʥʠʤ ʨʫʭʦʤ. ʇʦʩʣʽʜʦʚʥʦ ʟʘʢʽʥʯʝʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʫʷʚʣʝʥʥʷ (ʤʦʜʝʣʽ) ʩʢʣʘʜʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ ʧʨʠ ʡʦʛʦ ʧʝʨʝʢʣʘʜʮʽ, ʷʢʝ ʙ 

ʚʽʜʧʦʚʽʜʘʣʦ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʥʝ ʩʢʣʘʣʦʩʷ. ʊʦʤʫ ʩʫʪʪʻʚʠʤ ʻ 

ʨʦʟʨʦʙʢʘ ʪʘʢʦʾ ʜʠʥʘʤʽʯʥʦʾ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʚʨʘʭʦʚʫʚʘʣʘ ʙ ʚʩʽ ʤʦʞʣʠʚʽ 

ʩʠʣʠ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʽ. 



ɼʣʷ ʮʴʦʛʦ ʨʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ ʮʠʭ ʩʠʣ, ʜʽʶʪʴ ʥʘ ʧʦʨʰʝʥʴ. 

ɼʠʥʘʤʽʢʫ ʧʦʨʰʥʷ ʨʦʟʛʣʷʥʝʤʦ ʜʣʷ ʫʤʦʚ ʧʣʦʩʢʦ-ʧʘʨʘʣʝʣʴʥʦʛʦ ʨʫʭʫ. 

ɺʠʙʝʨʝʤʦ ʚ ʧʣʦʱʠʥʽ ʨʫʭʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ xʆy ʥʝʨʫʭʦʤʫ ʧʦ 

ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʮʽʻʾ ʧʣʦʱʠʥʠ (ʨʠʩ.2.8). ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʫʻʤʦ, ʱʦ ʚʽʩʴ ʭ 

ʥʘʧʨʘʚʣʝʥʘ ʚʟʜʦʚʞ ʚʽʩʽ ʮʠʣʽʥʜʨʘ, ʘ ʚʽʩʴ y ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʾʡ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʧʦʨʰʥʷ 

ʯʝʨʝʟ ɺʄʊ (ʨʦʙʦʯʠʡ ʭʽʜ) v ï ʚhʠʜʢʽʩʪʴ ʡʦʛʦ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʰʚʠʜʢʦʛʦ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ʮʠʣʽʥʜʨʽ (ʽʥʪʝʥʩʠʚʥʝ ʛʦʨʽʥʥʷ ʨʦʙʦʯʦʾ ʩʫʤʽʰʽ). 

ʐʘʪʫʥ ʥʝ ʚʩʪʠʛʘʻ ʧʦ ʰʚʠʜʢʦʩʪʽ ʟʘ ʧʦʨʰʥʝʤ. ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ 

ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚʽʜʥʦʩʥʦ ʦʩʽ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ, ʷʢʠʡ ʽ ʧʨʘʛʥʝ ʧʝʨʝʢʣʘʩʪʠ 

ʧʦʨʰʝʥʴ ʚʽʜ ʦʜʥʽʻʾ ʩʪʽʥʢʠ ʮʠʣʽʥʜʨʘ ʥʘ ʽʥʰʫ. 

ʊʦʜʽ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʜʘʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʠʭ ʢʦʦʨʜʠʥʘʪ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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(2.44) 

ʜʝ m ï ʤʘʩʘ ʧʦʨʰʥʷ ʽ ʯʘʩʪʠʥʘ ʤʘʩʠ ʰʘʪʫʥʘ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʦʩʪʫʧʘʣʴʥʦ 

1
mmm

ʧ
+= ; 

R ï ʚʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʨʝʘʢʮʽʾ ʰʘʪʫʥʘ Rh ; 

N ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʨʝʘʢʮʽʾ ʰʘʪʫʥʘ Rh ; 

Pgd ï ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʚ ʤʘʩʣʷʥʦʤʫ ʰʘʨʽ; 
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ʈʠʩ.2.8. ʉʭʝʤʘ ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʧʦʨʰʝʥʴ ʧʨʠ ʡʦʛʦ ʧʝʨʝʢʣʘʜʮʽ.
  



Pt ï ʩʠʣʘ ʪʝʨʪʷ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ; 

I0 ï ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʣʝʢʪʫ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ ʪʷʞʽʥʥʷ ʆʮ.ʪ; 

Lj ï ʢʦʦʨʜʠʥʘʪʘ ʨʽʚʥʦʜʽʶʯʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʰʘʨʽ ʦʣʠʚʠ ʚʽʜʥʦʩʥʦ 

ʮʝʥʪʨʫ ʪʷʞʽʥʥʷ ʆʮ.ʪ; 

Lk ï ʢʦʦʨʜʠʥʘʪʘ ʥʠʞʥʴʦʛʦ ʢʽʣʴʮʷ ʚʽʜʥʦʩʥʦ ʆʮ.ʪ; 

Ly ï ʜʝʟʘʢʩʘʞ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ; 

Fkp ï ʩʠʣʘ ʪʝʨʪʷ ʢʽʣʝʮʴ ʦʙ ʛʽʣʴʟʫ; 

ʄ0 ï ʤʦʤʝʥʪ ʩʠʣʠ ʪʝʨʪʷ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ ʦʙ ʚʝʨʭʥʶ ʛʦʣʦʚʢʫ ʰʘʪʫʥʘ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʟʘʧʠʩʘʥʘ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʧʦʨʰʥʝʚʠʭ 

ʢʽʣʝʮʴ ʦʙ ʛʽʣʴʟʫ (Fko), ʷʢʘ ʚʨʘʭʦʚʫʚʘʣʘʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʙʦʢʦʚʦʾ ʩʠʣʠ N, a ʩʠʣʠ 

ʪʝʨʪʷ ʫʩʽʭ ʢʽʣʝʮʴ ʦʙ ʧʦʨʰʝʥʴ ʪʘ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ ʦʙ ʚʝʨʭʥʶ ʛʦʣʦʚʢʫ ʰʘʪʫʥʘ 

ʟʘʤʽʥʝʥʽ ʦʜʥʠʤʠ ʩʠʣʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʧʨʦʱʝʥʠʤʠ ʬʦʨʤʫʣʘʤʠ:

 fPF ʛkp Ö= ; 

frM pÖ=0  (2.45) 

ʜʝ rp - ʨʘʜʽʫʩ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾ, ʰʚʠʜʢʦʩʪʽ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ 

ʧʣʦʱʠʥʠ ʧʦʨʰʥʷ ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ xgʆyg , ʧʦʣʶʩ ʷʢʦʾ 

ʩʧʽʚʧʘʜʘʻ ʟ ʪʦʯʢʦʶ ʆ, ʪʦʙʪʦ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʥʝʨʫʭʦʤʦʾ ʽ ʨʫʭʦʤʦʾ ʩʠʩʪʝʤ ʤʘʶʪʴ 

ʩʧʽʣʴʥʠʡ ʧʦʯʘʪʦʢ.  

ɼʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʥʝʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʜʦ ʨʫʭʦʤʦʾ ʩʢʦʨʠʩʪʘʻʤʦʩʷ 

ʬʦʨʤʫʣʘʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʧʦʚʦʨʦʪʽ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ (ʨʠʩ.2.9) 

ʚʽʜʥʦʩʥʦ ʥʝʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ xʆy: 
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 (2.46) 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʻ  ʨʽʚʥʷʥʥʷʤʠ ʨʫʭʫ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʬʽʛʫʨʠ ʚ ʾʾ 

ʧʣʦʱʠʥʽ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ xgʆyg  ʧʝʨʝʭʦʜʫ ʧʦʤʥʦʞʠʤʦ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ 

ʩʠʩʪʝʤʠ (2.44) ʥʘ gsin , ʘ ʜʨʫʛʝ ʥʘ gcos . ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʫʻʤʦ, ʱʦ 

gctgNR Ö= .
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ʈʠʩ.2.9. ʉʭʝʤʘ ʧʦʚʦʨʦʪʫ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ.

ʈʠʩ.2.10. ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʘ ʟʘʪʫʭʘʶʯʦʾ 

                ʩʠʥʫʩʦʾʜʠ 
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(2.47) 

ʇʨʦʩʫʤʫʚʘʚʰʠ ʧʨʘʚʽ ʽ ʣʽʚʽ ʯʘʩʪʠʥʠ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ 

(2.47) ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʫʭʦʤʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʫʻʤʦ, ʱʦ: 

gsinLL
jy
Ö= , (2.48) 
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ɸʙʦ ʧʽʩʣʷ ʚʩʽʭ ʩʧʨʦʱʫʚʘʥʴ ʤʘʪʠʤʝʤʦ 
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(2.50) 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʦʩʥʦʚʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ ʥʘʤʠ ʧʨʠʡʥʷʪʘ 

ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ, ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (2.50) 

ʧʝʨʝʧʠʰʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʝʭʽʜ ʜʦ ʥʦʚʦʾ ʟʤʽʥʥʦʾ. ʄʘʻʤʦ: 
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ɯ ʚʽʜʧʦʚʽʜʥʦ: 
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 (2.52) 

ʊʦʜʽ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʠʡʥʷʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚ ʟʘʢʽʥʯʝʥʦʤʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʘ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ, 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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 (2.53) 

ʄʘʡʞʝ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʥʠʢʠ, ʟʦʢʨʝʤʘ ɸʣʣʽʣʫʻʚ ɺ.ɸ., ɾʜʘʥʦʚʩʴʢʠʡ 

ʄ.ʉ., ʇʘʚʣʦʚ ɹ.ɺ., ɹʫʭʪʽʷʨʦʚ ɯ.ɼ. ʪʘ ʽʥʰʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʘʣʝʞʥʦʩʪʽ ʘʤʧʣʽʪʫʜʠ 

ʯʠ ʬʘʟʠ ʫʜʘʨʫ ʚʽʜ ʟʘʟʦʨʫ ʦʙʭʦʜʠʣʠ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʩʠʣ ʪʝʨʪʷ (ʾʭ 

ʟʥʘʯʝʥʥʷ ʚ ʢʨʘʱʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʤʘʣʦʩʷ ʥʝʟʤʽʥʥʠʤ, ʘ ʚ ʛʽʨʰʦʤʫ ʟʦʚʩʽʤ ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʦʩʷ) ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʰʘʨʽ ʦʣʠʚʠ. 

ɹʝʟ ʚʨʘʭʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʩʠʣ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʙʫʜʝ ʥʝ ʧʦʚʥʦʶ. 

ɸʜʞʝ ʮʽ ʩʠʣʠ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ (ʥʝʚʝʣʠʢʠʡ ʟʘʟʦʨ) ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʬʘʟʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʰʘʨʽ ʦʣʠʚʠ ʨʦʟʛʣʷʥʝʤʦ ʨʫʭ 

ʚôʷʟʢʦʾ ʨʽʜʠʥʠ (ʰʘʨʫ ʦʣʠʚʠ) ʤʽʞ ʜʚʦʤʘ ʞʦʨʩʪʢʠʤʠ ʧʣʘʩʪʠʥʘʤʠ, ʦʜʥʘ ʟ ʷʢʠʭ 

ʥʝʨʫʭʦʤʘ (ʫʤʦʚʥʦ ʛʽʣʴʟʘ), ʘ ʽʥʰʘ ʨʫʭʘʻʪʴʩʷ ʫ ʩʚʦʾʡ ʧʣʦʱʠʥʽ ʽʟ ʰʚʠʜʢʽʩʪʶ v 



(ʧʦʨʰʝʥʴ). ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʫʻʤʦ, ʱʦ ʤʽʞ ʥʠʤʠ ʤʘʻʪʴʩʷ ʢʣʠʥʦʧʦʜʽʙʥʠʡ ʟʘʟʦʨ, 

ʷʢʠʡ ʟʚʫʞʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʽ ʨʫʭʫ ʽ ʢʫʪ ʧʨʠ ʚʝʨʰʠʥʽ ʢʣʠʥʫ (ʢʫʪ ʘʪʘʢʠ) ʨʽʚʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʫʪʫ ʥʘʭʠʣʫ ʧʦʨʰʥʷ ï g (ʨʠʩ. 2.11 ʘ).  

ʇʨʠ ʫʤʦʚʽ ʽʩʥʫʚʘʥʥʷ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʨʽʜʠʥʠ ʪʽʣʴʢʠ ʩʠʣ ʪʝʨʪʷ ʝʧʶʨʠ 

ʰʚʠʜʢʦʩʪʝʡ ʙʫʜʫʪʴ ʪʨʠʢʫʪʥʠʤʠ (ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʦʢ ʨʽʜʠʥʠ ʥʘ ʧʣʘʩʪʠʥʮʽ 1 

ʨʽʚʥʽ v ) ʽ, ʟʚʽʩʥʦ ʧʨʠ ʮʴʦʤʫ ʧʦʨʫʰʫʻʪʴʩʷ ʫʤʦʚʘ ʩʪʘʣʦʩʪʽ ʚʠʪʨʘʪʠ. ʊʦʤʫ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʟʘʟʦʨʽ ʚʠʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʪʝʯʽʾ (ʧʦʢʘʟʘʥʽ ʩʪʨʽʣʢʘʤʠ ʥʘ ʨʠʩ. 

2.11 ʘ), ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʚʠʪʨʘʪʫ ʨʽʜʠʥʠ ʫ ʚʭʽʜʥʦʤʫ ʧʝʨʝʨʽʟʽ ʽ ʟʙʽʣʴʰʫʶʪʴ ʡʦʛʦ ʫ 

ʚʠʭʽʜʥʦʤʫ. ʊʘʢʠʡ ʨʫʭ ʨʽʜʠʥʠ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʪʽʣʴʢʠ ʧʽʜ ʜʽʻʶ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʢʣʠʥʦʚʦʛʦ ʟʘʟʦʨʫ, ʷʢʠʡ ʽ ʧʨʦʰʪʦʚʭʫʻ ʨʽʜʠʥʫ ʯʝʨʝʟ 

ʟʘʟʦʨ. ʅʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʩʪʚʦʨʶʻ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʨʝʘʢʮʽʶ, ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ 

ʟʙʣʠʞʝʥʥʶ ʧʦʨʰʥʷ ʽ ʛʽʣʴʟʠ. ʊʘʢʠʤ ʯʠʥʦʤ ñʨʽʜʠʥʥʠʡò ʢʣʠʥ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʫʤʦʚʦʶ ʚʠʥʠʢʥʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ. 

ɼʣʷ ʥʘʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʨʫʭ ʧʦʨʰʥʷ ʻ ʩʪʘʣʠʤ 

(ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ constv= ), ʦʣʠʚʫ ʚʚʘʞʘʪʠʤʝʤʦ ʥʝʩʪʠʩʣʠʚʦʶ (ʛʫʩʪʠʥʘ ʦʣʠʚʠ 

const=r ) ʽ ʾʾ ʜʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ  ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʽ ʣʘʤʽʥʘʨʥʦʛʦ (ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʽ 

ʩʪʘʮʽʦʥʘʨʥʽ ʪʨʘʻʢʪʦʨʽʾ ʨʽʜʠʥʠ) ʨʫʭʫ ʦʣʠʚʠ, ʧʨʠʡʤʘʶʯʠ ʱʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʾʾ 

ʯʘʩʪʦʯʦʢ ʥʘ ʧʦʚʝʨʭʥʷʭ ʢʦʥʪʘʢʪʫ ʟ ʧʦʨʰʥʝʤ ʽ ʛʽʣʴʟʦʶ ʨʽʚʥʽ ʰʚʠʜʢʦʩʪʷʤ ʮʠʭ 

ʧʦʚʝʨʭʦʥʴ (vv =
1

 ; 0
2
=v ). 

ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ ʚ ʰʘʨʽ ʦʣʠʚʠ ʧʽʜ ʧʦʨʰʥʝʤ, ʱʦ ʨʫʭʘʻʪʴʩʷ 

ʚʠʥʠʢʘʻ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ Pʛʜ, ʟʘʣʝʞʥʽʩʪʴ ʷʢʦʛʦ ʚʽʜ ʪʦʚʱʠʥʠ ʰʘʨʫ ʦʣʠʚʠ ʽ 

ʰʚʠʜʢʦʩʪʽ ʧʦʨʰʥʷ ʚʠʨʘʞʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʈʝʡʥʦʣʴʜcʘ [52,116]: 
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, (2.54) 

ʜʝ h ï ʪʦʚʱʠʥʘ ʰʘʨʫ ʦʣʠʚʠ ʚ ʧʝʨʝʨʽʟʽ ʭ ; 

 

 



 

 

ʈʠʩ.2. ʉʭʝʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ Pʛʜ 

ʘ)ʝʧʶʨʠ ʰʚʠʜʢʦʩʪʝʡ; 

ʙ)ʨʝʘʣʴʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ "ʨʽʜʠʥʥʦʛʦ" ʢʣʠʥʫ. 

 

  



vt, vn ï ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ ʜʦʪʠʯʥʦʾ ʽ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ ʚʝʢʪʦʨʘ 

ʰʚʠʜʢʦʩʪʽ ʪʦʯʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʨʰʥʷ; ʚʽʩʴ z ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʩʭʝʤʽ. 

ɼʣʷ ʥʘʰʦʾ ʩʭʝʤʠ ʧʦʨʰʥʷ ʦʩʥʦʚʥʘ ʟʤʽʥʘ ʪʠʩʢʫ ʧʨʦʭʦʜʠʪʴ ʧʦ ʡʦʛʦ ʜʦʚʞʠʥʽ 

ʽ ʪʦʤʫ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʪʦʨʮʝʚʠʤ ʚʠʪʽʢʘʥʥʷʤ (ʪʦʙʪʦ ʜʨʫʛʦʶ ʩʢʣʘʜʦʚʦʶ 

ʨʽʚʥʷʥʥʷ 2.54). ɺʚʘʞʘʶʯʠ, ʱʦ vv =
t

 ʽ 0=
n

v , ʙʫʜʝʤʦ ʤʘʪʠ: 
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ʈʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ (2.55) ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʧʨʠʡʥʷʪʠʤ 

ʟʘʢʦʥʦʤ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʤʘʩʣʷʥʦʾ ʧʣʽʚʢʠ. ɿʥʘʡʜʝʤʦ ʽʥʪʝʛʨʘʣ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ: 
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m
, (2.56) 

ʜʝ ʉ1 ïʧʦʩʪʽʡʥʘ ʽʥʪʝʛʨʫʚʘʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʽʟ ʫʤʦʚʠ, ʱʦ ʚ 

ʜʝʷʢʦʤʫ ʧʝʨʝʨʽʟʽ 
m

xx=  ʪʦʚʱʠʥʘ ʰʘʨʫ 
mm

h)x(h = , ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ 

maxm
p)x(p =  ʽ, ʦʪʞʝ , 0=p

dx

d
. ɿʚʽʜʩʠ mvhC m-= 61 . 

ɸʙʦ ʧʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ ʉ1 ʚ ʨʽʚʥʷʥʥʷ (2.56) ʟʥʘʡʜʝʤʦ: 
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, (2.57) 

ɿʚʠʯʘʡʥʦ ʧʦʣʦʞʝʥʥʷ xm ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʚʽʜʦʤʦ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʧʦʚʪʦʨʥʦ 

ʽʥʪʝʛʨʫʶʯʠ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ x ʨʽʚʥʷʥʥʷ (2.57) ʽ ʚʨʘʭʦʚʫʶʯʠ ʟʚʠʯʘʡʥʽ ʛʨʘʥʠʯʥʽ 

ʫʤʦʚʠ () 00 =p  ʽ ( ) 0=
ʶ

Lp , ʥʝʩʢʣʘʜʥʦ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʜʦʚʽʣʴʥʠʭ ʧʦʩʪʽʡʥʠʭ 

ʽʥʪʝʛʨʫʚʘʥʥʷ. 

ʊʦʜʽ ʩʫʤʘʨʥʫ ʩʠʣʫ ʚʽʜ ʪʠʩʢʫ ʚ ʰʘʨʽ ʦʣʠʚʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ 

ɻʶʤʙʝʣʷ ʥʘ ʢʽʥʮʝʚʫ ʜʦʚʞʠʥʫ ʧʦʨʰʥʷ ʦʪʨʠʤʘʻʤʦ ʫ ʚʠʛʣʷʜʽ: 
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ʜʝ m ï ʜʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ʦʣʠʚʠ; 

D0 ï ʜʽʘʤʝʪʨ ʶʙʢʠ ʧʦʨʰʥʷ; 

D1 ï ʜʽʘʤʝʪʨ ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʘ; 

v ï ʰʚʠʜʢʽʩʪʴ ʧʦʨʰʥʷ; 

L  ʁï ʜʦʚʞʠʥʘ ʶʙʢʠ ʧʦʨʰʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʫ ʬʦʨʤʫʣʫ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʩʫʪʪʻʚʫ ʟʘʣʝʞʥʽʩʪʴ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚʽʜ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ (w). ʊʘʢʦʞ ʥʘ 

ʥʴʦʛʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʤʝʥʰʫʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ʦʣʠʚʠ m, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ Pʛʜ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʞ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʚ ʰʘʨʽ 

ʦʣʠʚʠ ʤʦʞʣʠʚʠʡ ʟʘ ʦʙʩʪʘʚʠʥ ʥʘʷʚʥʦʩʪʽ ʢʫʪʘ ʥʘʭʠʣʫ (ʢʣʠʥʫ ʦʣʠʚʠ) ʧʦʨʰʥʷ g. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ ʶʙʢʠ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ 

ʟʘʢʦʥʫ ʪʝʨʪʷ ʅʴʶʪʦʥʘ [116]. ɿʦʢʨʝʤʘ: 

yx
v

dx

d
Ö=mt , (2.59) 

ɼʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ ʚʠʨʘʟ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ɯʥʪʝʛʨʫʶʯʠ ʚʠʨʘʟ (2.59) ʪʘ ʧʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʟʥʘʯʝʥʥʷ (2.60) ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ ɻʶʤʙʝʣʷ ʥʘ ʢʽʥʮʝʚʫ ʜʦʚʞʠʥʫ ʧʦʨʰʥʷ, ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʪʝʨʪʷ ʶʙʢʠ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 
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ʈʠʩ.2.12 ʘ. ɿʤʽʥʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚ ʰʘʨʽ ʤʘʩʣʘ ʈʛʜ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ j 

               ʜʣʷ  ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ    ʥʘ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʘʭ 750, 1500 ʪʘ 2000 ʭʚ-1  ʧʨʠ  ʟʘʟʦʨʘʭ ʚ ʎʇɻ :

               1 -  0,218 ʤʤ; 2 - 0,68 ʤʤ.  
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ʈʠʩ.2.12 ʙ. ɿʤʽʥʘ ʩʠʣʠ ʪʝʨʪʷ ʪʚʽʨʥʦʾ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ ʈʪ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ j 

                ʜʣʷ  ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ    ʥʘ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʘʭ 750, 1500 ʪʘ 2000 ʭʚ-1  ʧʨʠ  ʟʘʟʦʨʘʭ ʚ ʎʇɻ:

                1 -  0,218 ʤʤ; 2 - 0,68 ʤʤ.
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ʈʠʩ. 2.13. ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʚʽʜ ʟʘʟʦʨʫ ʚ ʎʇɻ, ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ (w) ʪʘ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ 
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ʅʘ ʨʠʩ.2.12, 2.13 ʧʨʠʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʪʘ ʩʠʣʠ 

ʪʝʨʪʷ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʟʘʣʝʞʥʦʩʪʷʤʠ (2.58, 2.61). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʜʚʦʭ ʩʠʣ ʚʟʘʻʤʥʦ ʧʨʦʪʠʣʝʞʥʽ. ɺʨʘʭʫʚʘʥʥʷ ʞ ʦʩʪʘʥʥʽʭ ʚ 

ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʧʦʩʠʣʘʥʴ 

ʚʽʜ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʦʣʦʞʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ. 

2.2. ɿʘʣʝʞʥʽʩʪʴ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ 

ʩʧʽʚʫʜʘʨʷʥʥʷ 

ʈʫʭʦʤʽ ʜʝʪʘʣʽ ʤʘʰʠʥ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʦʜʠʥ ʟ ʦʜʥʠʤ ʛʝʥʝʨʫʶʪʴ 

ʢʦʣʠʚʘʥʥʷ ʽ ʟʚʫʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʝʨʭʥʷ ʣʶʙʠʭ ʜʝʪʘʣʝʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʘʙʩʦʣʶʪʥʦ 

ʨʽʚʥʦʶ ʽ ʛʣʘʜʢʦʶ. ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʽ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʘʮʽʡ ʧʨʠ ʚʫʟʴʢʦʤʫ ʣʦʢʘʣʴʥʦʤʫ ʢʦʥʪʘʢʪʽ ʜʚʦʭ ʪʝʨʪʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʷʢʽ 

ʚʟʘʻʤʥʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ. ʊʫʪ ʤʦʞʝ ʙʫʪʠ ʩʫʭʝ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʯʠ ʢʦʯʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʛʽʜʨʦʜʠʥʘʤʽʯʥʝ ʪʝʨʪʷ, ʢʦʣʠ ʪʝʨʪʴʦʚʽ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʝʥʽ ʰʘʨʦʤ ʦʣʠʚʠ, ʯʠ 

ʽʥʰʦʾ ʟʤʘʱʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. 

ʄʝʭʘʥʽʯʥʠʤ ʫʜʘʨʦʤ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʷʚʠʱʝ, ʷʢʝ ʚʠʥʠʢʘʻ ʧʨʠ ʟʽʪʢʥʝʥʥʽ 

ʜʚʦʭ ʪʽʣ ʽ ʧʨʠ ʮʴʦʤʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʚʥʠʤ ʘʙʦ ʯʘʩʪʢʦʚʠʤ ʧʝʨʝʭʦʜʦʤ 

ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʽʣ ʚ ʝʥʝʨʛʽʶ ʜʝʬʦʨʤʘʮʽʾ [1]. ʂʦʤʧʦʥʝʥʪʘʤʠ ʫʜʘʨʫ ʻ ʩʠʣʘ ʪʘ 

ʧʝʨʝʤʽʱʝʥʥʷ. ʍʘʨʘʢʪʝʨ ʞʝ ʥʘʩʣʽʜʢʽʚ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʬʦʨʤʫʚʘʥʥʷ ʫʜʘʨʫ ʚ ʜʘʥʽʡ ʢʽʥʝʤʘʪʠʯʥʽʡ ʧʘʨʽ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʶ ʪʽʣ, ʷʢʽ 

ʩʧʽʚʫʜʘʨʷʶʪʴʩʷ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʞ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚ 10, 100 

ʽ ʥʘʚʽʪʴ ʪʠʩʷʯʫ ʨʘʟʽʚ, ʘ ʤʝʭʘʥʽʟʤʠ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʰʚʠʜʰʝ ʟʥʦʰʫʶʪʴʩʷ [1]. 

ɹʘʣʘʥʩ ʝʥʝʨʛʽʾ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʞʝʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ (ʪʽʣʘ ʧʽʩʣʷ 

ʫʜʘʨʫ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ ʪʽʣʴʢʠ ʜʚʦʤʘ ʚʠʜʘʤʠ ʝʥʝʨʛʽʾ ï ʢʽʥʝʪʠʯʥʦʶ ʽ ʝʥʝʨʛʽʻʶ 

ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʷʢʱʦ ʚʦʥʠ ʤʘʶʪʴ ʤʽʩʮʝ) ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.1. 



ɸʥʘʣʽʟʫʶʯʠ ʚʠʨʘʟʠ ʙʘʣʘʥʩʫ ʝʥʝʨʛʽʾ ʧʨʠ ʫʜʘʨʽ (ʪʘʙʣ. 2.1), ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʦʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʩʪʦʩʦʚʥʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʙʘʣʘʥʩʫ ʧʨʠ ʫʜʘʨʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʻ ʫʷʚʣʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʚ 

ʪʽʣʽ ʧʽʩʣʷ ʫʜʘʨʫ ʧʦʨʷʜ ʟ ʢʽʥʝʪʠʯʥʦʶ ʪʘʢʦʞ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ, ʚ ʪʦʡ ʯʘʩ 

ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʥʝ ʚʨʘʭʦʚʫʻ ʪʘʢʫ ʤʦʞʣʠʚʽʩʪʴ. 

ʆʜʥʦʯʘʩʥʝ ʽʩʥʫʚʘʥʥʷ ʚ ʪʽʣʽ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʽ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʽʩʣʷ ʫʜʘʨʫ 

ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʥʘʧʨʫʞʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʤʽʩʮʷ ʢʦʥʪʘʢʪʫ 

ʧʦʰʠʨʶʶʪʴʩʷ ʧʦ ʪʽʣʫ ʥʝ ʤʠʪʪʻʚʦ, ʘ ʟ ʜʝʷʢʦʶ ʢʽʥʮʝʚʦʶ ʰʚʠʜʢʽʩʪʶ ï ʰʚʠʜʢʽʩʪʶ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʽ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʪʘ ʯʘʩʪʠʥʘ ʪʽʣʘ ʷʢʘ ʚʞʝ ʦʭʦʧʣʝʥʘ 

ʭʚʠʣʝʶ ʥʘʧʨʫʞʝʥʥʷ, ʤʘʻ ʧʦʪʝʥʮʽʘʣʴʥʫ ʝʥʝʨʛʽʶ, ʘ ʪʘ ʯʘʩʪʠʥʘ, ʷʢʦʾ ʭʚʠʣʷ 

ʥʘʧʨʫʞʝʥʥʷ ʱʝ ʥʝ ʜʦʩʷʛʣʘ, ʟʙʝʨʽʛʘʻ ʧʦʯʘʪʢʦʚʫ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ. 

ʊʘʙʣʠʮʷ 2.1 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʙʘʣʘʥʩʫ ʝʥʝʨʛʽʾ ʧʨʠ ʫʜʘʨʽ 

ʂʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʫʜʘʨʫ 

ʍʘʨʘʢʪʝʨ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ 
ʂʦʝʬʽʮʽʻʥʪ 

ʚʽʜʥʦʚʣʝʥʥʷ 
ɼʦ ʫʜʘʨʫ 

ʇʽʜ ʯʘʩ 

ʫʜʘʨʫ 

ʇʽʩʣʷ 

ʫʜʘʨʫ 

ʇʨʫʞʥʠʡ k=1 A0 Ak+Ap ɸ1 

ʇʨʫʞʥʦ ï ʧʣʘʩʪʠʯʥʠʡ (ʥʝ 

ʟʦʚʩʽʤ ʧʨʫʞʥʠʡ) 
0<k<1 A0 Ak+Ap+ʇ ɸ1+ʇ 

ʇʣʘʩʪʠʯʥʠʡ k=0 A0 Ak+Ap+ʇ ɸ1+ʇ 

ʉʫʯʘʩʥʝ ʫʷʚʣʝʥʥʷ ʪʝʦʨʽʾ ʫʜʘʨʫ 

ʍʘʨʘʢʪʝʨ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ɼʦ ʫʜʘʨʫ ʇʽʜ ʯʘʩ ʫʜʘʨʫ ʇʽʩʣʷ ʫʜʘʨʫ 

ʇʨʫʞʥʠʡ A0 Ak+Ap ɸ1 

ʇʨʫʞʥʠʡ A0 Ak+Ap ɸ1+ɸ1ʨ 

ʇʨʫʞʥʦ ï ʧʣʘʩʪʠʯʥʠʡ A0 Ak+Ap+ʇ ɸ1+ɸ1ʨ+ʇ 

ʇʨʫʞʥʠʡ A0 Ak+Ap ɸ1+ɸ1ʨ 

ʇʣʘʩʪʠʯʥʠʡ A0 Ak+ʇ ɸ1+ʇ 

ɺ ʜʘʥʽʡ ʪʘʙʣʠʮʽ ʧʨʠʡʥʷʪʽ ʪʘʢʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ɸ0 ï ʩʫʤʘʨʥʘ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʪʽʣ ʧʝʨʝʜ ʫʜʘʨʦʤ; 

ɸk ï ʩʫʤʘʨʥʘ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʪʽʣ ʧʽʜ ʯʘʩ ʫʜʘʨʫ; 



ɸp ï ʩʫʤʘʨʥʘ ʧʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʷ ʪʽʣ ʧʽʜ ʯʘʩ ʫʜʘʨʫ; 

ʇ ï ʝʥʝʨʛʽʷ, ʷʢʘ ʟʘʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʽ ʥʝʤʝʭʘʥʽʯʥʽ ʚʪʨʘʪʠ 

ʝʥʝʨʛʽʾ; 

ɸ1, ɸ1ʨ ï ʚʽʜʧʦʚʽʜʥʦ ʩʫʤʘʨʥʽ ʢʽʥʝʪʠʯʥʘ ʽ ʧʦʪʝʥʮʽʡʥʘ ʝʥʝʨʛʽʾ ʪʽʣ ʧʽʩʣʷ ʫʜʘʨʫ. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʜʦ ʤʦʤʝʥʪʫ ʟʘʢʽʥʯʝʥʥʷ ʫʜʘʨʫ, ʢʦʣʠ ʫʜʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʥʽʤʘʻʪʴʩʷ, ʯʘʩʪʠʥʘ ʪʽʣʘ ʥʝ ʚʩʪʠʛʘʻ ʟʚʽʣʴʥʠʪʠʩʷ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʪʞʝ ʽ ʚʽʜ 

ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ. ʎʷ ʯʘʩʪʠʥʘ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʪʽʣʽ 

ʧʽʩʣʷ ʫʜʘʨʫ ɸ1ʨ ʽ ʦʙʫʤʦʚʣʶʻ ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ ʙʘʣʘʥʩʫ ʝʥʝʨʛʽʾ ʜʣʷ ʜʽʡʩʥʦʛʦ 

ʧʨʫʞʥʦʛʦ ʫʜʘʨʫ [1]: 

,AAA p110 +=  (2.62) 

ʟʘʤʽʩʪʴ 

,AA 10=  (2.63) 

ʧʨʠʡʥʷʪʦʛʦ ʚ ʢʣʘʩʠʯʥʽʡ ʤʝʭʘʥʽʮʽ. 

ɯʥʰʠʤ ʨʦʟʭʦʜʞʝʥʥʷʤ ʫ ʬʦʨʤʫʣʘʭ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʫʜʘʨʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʦʢʘʟʥʠʢʘ ʯʘʩʫ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʬʦʨʤʫʣ ʥʝʤʦʞʣʠʚʦ ʨʦʟʨʘʭʫʚʘʪʠ 

ʩʠʣʫ ʫʜʘʨʫ, ʥʘʧʨʫʞʝʥʥʷ ʚ ʪʽʣʘʭ, ʷʢʽ ʩʧʽʚʫʜʘʨʷʶʪʴʩʷ, ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʞ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʨʠʚʘʣʦʩʪʽ ʩʧʽʚʫʜʘʨʫ ʧʦʨʰʥʷ ʦʙ 

ʛʽʣʴʟʫ. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʣʠʚʝ ʧʨʠ ʫʤʦʚʽ ʢʦʤʙʽʥʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ ʫʜʘʨʫ ʟ ʝʣʝʤʝʥʪʘʤʠ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. 

2.2.1. ɺʠʟʥʘʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʧʽʚʫʜʘʨʫ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ 

ʋʷʚʫ ʫʜʘʨʥʦʛʦ ʨʫʭʫ ʟʘʟʚʠʯʘʡ ʧʦʚôʷʟʫʶʪʴ ʟ ʦʜʥʦʨʘʟʦʚʦʶ ʚʟʘʻʤʦʜʽʻʶ ʪʽʣ, 

ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʚ ʤʘʣʦʤʫ ʧʨʦʩʪʦʨʽ 

[18,85]. ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʡʤʝʥʰʠʡ ʧʝʨʽʦʜ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʨʽʚʥʠʡ 

ʘʙʦ ʙʽʣʴʰʠʡ ʪʨʠʚʘʣʦʩʪʽ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʆʜʥʘʢ ʪʘʢʠʡ ʧʽʜʭʽʜ ʚ ʜʝʷʢʽʡ ʤʽʨʽ 

ʟʚʫʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʣʷ ʮʽʻʾ 

ʤʝʪʠ ʻʜʠʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʧʦʥʷʪʪʷ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʻ ʫʤʦʚʥʠʤ. ʊʦʤʫ 

ʤʠ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʽʜ ʫʜʘʨʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʚʩʷʢʠʡ 



ʥʝʧʝʨʽʦʜʠʯʥʠʡ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʧʦʯʘʪʢʦʤ. ʇʨʠ ʮʴʦʤʫ 

ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʜʦ ʧʦʯʘʪʢʫ ʫʜʘʨʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʙʪʦ ʧʨʠ 0¢t , ʬʽʟʠʯʥʘ 

ʚʝʣʠʯʠʥʘ ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʫʭ ʨʽʚʥʘ ʥʫʣʶ ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʨʽʚʥʷʥʘ ʥʫʣʶ ʟʘ 

ʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʝʨʝʥʦʩʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. ɺ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʨʫʭ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʽʤʧʫʣʴʩʥʫ ʚʽʙʨʘʮʽʶ, ʚ ʷʢʽʡ ʜʘʥʽ ʤʝʪʦʜʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ. 

ɼʦ ʫʜʘʨʥʦʛʦ ʨʫʭʫ ʚʽʜʥʦʩʷʪʴʩʷ ʽ ʧʝʨʽʦʜʠʯʥʽ ʧʨʦʮʝʩʠ ʽʤʧʫʣʴʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʦ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʽʤʧʫʣʴʩʫ 

ʩʠʩʪʝʤʘ, ʥʘ ʷʢʫ ʜʽʻ ʫʜʘʨ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ. 

ʍʚʠʣʴʦʚʫ ʞ ʰʚʠʜʢʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʪʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʪʽʣ, ʷʢʽ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʫʜʘʨʽ. ʇʨʠ ʮʴʦʤʫ ʦʩʪʘʥʥʷ ʥʘ ʜʝʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʧʝʨʝʚʠʱʫʻ 

ʰʚʠʜʢʽʩʪʴ ʟʤʽʱʝʥʥʷ ʯʘʩʪʠʥʦʢ ʮʠʭ ʪʽʣ. ʊʘʢʦʞ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʽ ʯʘʩʪʦʪʠ ʭʚʠʣʴʦʚʠʭ 

ʢʦʣʠʚʘʥʴ ʚʽʜ ʯʘʩʪʦʪ ʢʦʣʠʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʪʽʣ: ʧʦʟʜʦʚʞʥʽʭ, ʢʨʫʪʠʣʴʥʠʭ ʽ ʽʥʰʠʭ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʧʠʪʘʥʴ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʟ 

ʷʚʠʱʝʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʫʜʘʨʘʭ ʚ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʭ ʽ 

ʧʨʠ ʮʴʦʤʫ ʜʦʚʦʜʠʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʦʙʤʽʥʫ ʝʥʝʨʛʽʻʶ ʧʨʠ 

ʩʧʽʚʫʜʘʨʽ ʜʝʪʘʣʝʡ. ʏʘʩ ʫʜʘʨʫ ʧʨʠ ʮʴʦʤʫ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ. ɿʘ ʯʘʩ ʫʜʘʨʫ 

ʧʨʠʡʤʘʻʪʴʩʷ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʥʷ ʚ ʤʽʩʮʽ ʢʦʥʪʘʢʪʫ 

ʜʝʪʘʣʝʡ. 

ɿʘ ʧʨʠʨʦʜʥʫ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʱʦ ʚʠʤʽʨʶʻ ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ, ʧʨʠʡʤʘʻʪʴʩʷ 

ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰ ʧʦʚʽʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʪʽʣʘ. 

ʏʘʩ ʫʜʘʨʫ ʤʘʣʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʪʽʣʘ ʽ ʨʦʩʪʝ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩ ʪʽʣ, ʷʢʽ ʩʧʽʚʫʜʘʨʷʶʪʴʩʷ ʽ ʧʦʜʘʪʣʠʚʦʩʪʽ (ʧʣʘʩʪʠʯʥʦʩʪʽ) ʤʽʩʮʷ 

ʢʦʥʪʘʢʪʫ. 

ɿʘʣʝʞʥʽʩʪʴ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʚʽʜʦʤʝ ʨʽʰʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ 

ʧʨʫʞʥʦʩʪʽ (ʬʦʨʤʫʣʘ ɻʝʨʮʘ) [1] ʤʘʻ ʚʠʛʣʷʜ: 

2

3

1 aÖ=kFy , (2.64) 

ʜʝ k1 ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ; 



a ï ʚʝʣʠʯʠʥʘ ʩʪʠʩʥʝʥʥʷ (ʟʙʣʠʞʝʥʥʷ). 

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʥʪʘʢʪʫʶʪʴ ʜʚʽ ʧʽʚʩʬʝʨʠ (ʧʦʨʰʝʥʴ ʽ ʮʠʣʽʥʜʨ) ʟ 

ʤʘʩʘʤʠ M1 ʽ M2 ʟ ʧʦʯʘʪʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ v0, ʪʦ: 
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m1, m2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ; 

ɽ1, ɽ2 ïʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʪʽʣ; 

R1, R2 ï ʨʘʜʽʫʩʠ ʟʘʦʢʨʫʛʣʝʥʥʷ ʤʽʩʮʴ ʢʦʥʪʘʢʪʫ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɺ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ, ʟʙʦʨʢʠ ʪʘ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ 

ʬʦʨʤʘ ʧʦʚʝʨʭʦʥʴ, ʷʢʽ ʢʦʥʪʘʢʪʫʶʪʴ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʟʘʜʘʥʦʾ. ɿʘ ʨʘʭʫʥʦʢ 

ʧʦʩʣʘʙʣʝʥʥʷ ʧʦʩʘʜʦʢ ʽ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʽʚ ʜʝʪʘʣʽ ʚ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʦʪʨʠʤʫʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʩʪʫʧʝʥʽ ʩʚʦʙʦʜʠ ʽ ʾʭ ʢʦʥʪʘʢʪʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʚ ʜʝʢʽʣʴʢʦʭ ʪʦʯʢʘʭ 

(ʧʦʜʚʽʡʥʠʡ ʫʜʘʨ). ʍʘʨʘʢʪʝʨ ʽʤʧʫʣʴʩʫ ʽ ʡʦʛʦ ʩʧʝʢʪʨ ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʶʻʪʴʩʷ [85]. 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʢʦʣʠʚʘʣʴʥʠʭ ʨʫʭʽʚ ʧʨʠ ʨʦʙʦʪʽ ʤʘʰʠʥʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴʩʷ 

ʪʝʨʪʷʤ ʢʦʚʟʘʥʥʷ, ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʚ ʟʤʘʱʫʚʘʣʴʥʽʡ, ʧʘʣʠʚʥʽʡ, 

ʛʽʜʨʘʚʣʽʯʥʽʡ ʪʘ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽʡ ʩʠʩʪʝʤʘʭ ʜʚʠʛʫʥʘ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʰʫʤʘʤʠ 

ʽʤʧʫʣʴʩʥʦʛʦ, ʫʜʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʝʢʣʘʜʢʦʶ ʜʝʪʘʣʝʡ ʚ ʟʘʟʦʨʘʭ 

ʧʨʝʮʝʩʽʻʶ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʜʦʜʘʪʢʦʚʠʭ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʧʽʩʣʷ 

ʩʧʨʘʮʶʚʘʥʥʷ. 

ʇʨʠ ʫʜʘʨʽ ʩʪʝʨʞʥʴʦʚʠʭ ʩʠʩʪʝʤ ʤʘʻ ʤʽʩʮʝ ʛʝʦʤʝʪʨʠʯʥʘ ʜʠʩʧʝʨʩʽʷ ʩʫʪʥʽʩʪʶ 

ʷʢʦʾ ʻ ʟʘʣʝʞʥʽʩʪʴ ʬʘʟʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʽ ʘʬ ʚʽʜ ʜʦʚʞʠʥʠ l1, 

ʱʦ ʟʥʘʯʠʪʴ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʟ ʙʽʣʴʰʦʶ 

ʯʘʩʪʦʪʦʶ (ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʛʘʨʤʦʥʽʢʠ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦ ʤʽʨʽ ʧʨʦʭʦʜʞʝʥʥʷ ʚʟʜʦʚʞ 

ʩʪʝʨʞʥʷ ʽʤʧʫʣʴʩʠ ʤʘʣʦʾ ʪʨʠʚʘʣʦʩʪʽ ʧʨʠ ʢʽʥʮʽ ʨʦʟʰʠʨʷʶʪʴʩʷ. 

ʗʢʱʦ ʜʦʚʞʠʥʘ ʭʚʠʣʽ Lta udʧ 21 <Ö=l , 

ʜʝ L ï ʜʦʚʞʠʥʘ ʩʪʝʨʞʥʷ; 

ʘʧ ï ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʭʚʠʣʴ; 

tud ï ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ. 



ʪʦ ʢʨʠʚʘ ʟʤʽʱʝʥʥʷ ʪʦʨʮʽʚ ʩʪʝʨʞʥʷ ʤʘʻ ʩʪʫʧʝʥʝʚʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʢʨʠʚʘ 

ʧʨʠʩʢʦʨʝʥʥʷ ʚʠʛʣʷʜ ʩʝʨʽʾ ʟʘʪʫʭʘʶʯʠʭ ʽʤʧʫʣʴʩʽʚ. ʗʢʱʦ 
ʧ

ud a
Lt 2> , ʪʦ ʦʢʨʝʤʽ 

ʽʤʧʫʣʴʩʠ ʟʣʠʚʘʶʪʴʩʷ ʚ ʧʝʨʽʦʜʠʯʥʠʡ ʩʠʛʥʘʣ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. ʄʽʥʽʤʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʩʠʛʥʘʣʫ, ʷʢʠʡ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 
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a

L
.

a

r
.t Ö+Öº 014096 1 , (2.66) 

ʜʝ r1 ï ʨʘʜʽʫʩ ʩʪʝʨʞʥʷ; 

ɼʣʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʫ ʷʢʠʭ ʟʦʥʦʶ ʢʦʥʪʘʢʪʫ ʻ ʣʽʥʽʷ, ʟʙʣʠʞʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ bk ï ʰʠʨʠʥʘ ʧʣʦʱʘʜʢʠ ʢʦʥʪʘʢʪʫ. 

ɼʣʷ ʚʠʧʫʢʣʦïʚʚʽʛʥʫʪʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʦʶ ʻ ʛʽʣʴʟʘ ʽ ʧʦʨʰʝʥʴ ʰʠʨʠʥʘ 

ʢʦʥʪʘʢʪʥʦʾ ʧʣʦʱʘʜʢʠ bk ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 
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ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʠʥʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʽʣʘ, ʷʢʝ ʩʧʽʚʫʜʘʨʷʻʪʴʩʷ, 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʪʝʥʮʽʘʣʴʥʫ ʝʥʝʨʛʽʶ ʧʨʫʞʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ɸp [1]. 

ñ

a

aÖ=aaÖ=
max

maxp kdkA
0

2

5

1
2

3

1
5

2
, (2.69) 

ʊʦʜʽ ʤʘʢʩʠʤʘʣʴʥʝ ʩʪʠʩʥʝʥʥʷ ʪʽʣ ʟʥʘʡʜʝʤʦ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 
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ɯ ʚʽʜʧʦʚʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʫʜʘʨʫ: 
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ɿʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʫʜʘʨʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʈʦʟʜʽʣʠʚʰʠ ʯʠʩʝʣʴʥʠʢ ʽ ʟʥʘʤʝʥʥʠʢ ʦʪʨʠʤʘʥʦʛʦ ʚʠʨʘʟʫ ʥʘ amax ʪʘ ʚʚʽʚʰʠ 

ʧʨʠ ʮʴʦʤʫ ʜʦʧʦʤʽʞʥʫ ʟʤʽʥʥʫ 
max

z
a
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ʊʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ tud ʥʘʩ ʮʽʢʘʚʠʪʴ ʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ ʟʚôʷʟʢʫ ʟ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤ ʩʠʛʥʘʣʦʤ. ʗʢ ʚʽʜʦʤʦ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [85,87], ʟʤʽʥʘ ʯʘʩʫ 

ʫʜʘʨʫ ʜʚʦʭ ʪʽʣ ʚʧʣʠʚʘʻ ʥʘ ʰʠʨʠʥʫ ʩʧʝʢʪʨʫ. ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʾʾ, ʰʠʨʠʥʘ ʩʧʝʢʪʨʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʥʘʚʧʘʢʠ. ʗʢ ʚʠʜʥʦ ʟ ʬʦʨʤʫʣʠ (2.73) ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʫʜʘʨʫ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʽʣ, ʨʘʜʽʫʩʠ ʟʘʦʢʨʫʛʣʝʥʥʷ ʽ ʤʘʩʘ 

ʜʝʪʘʣʝʡ ʽ ʟʦʚʩʽʤ ʥʝʩʫʪʪʻʚʦ ʰʚʠʜʢʽʩʪʴ. 

ɼʣʷ ʦʜʥʦʪʠʧʥʠʭ ʧʘʨ ʜʝʪʘʣʝʡ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʝʟʤʽʥʥʽʩʪʴ ʧʨʫʞʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʦʙʪʦ m̔ ʽ ɽ̔ ʻ const. ʆʜʥʘʢ, ʷʢʱʦ ʧʨʦʚʝʩʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʧʽʩʣʷ ʚʠʨʦʙʣʝʥʥʷʤ ʤʝʭʘʥʽʟʤʦʤ ʧʝʚʥʦʛʦ ʨʝʩʫʨʩʫ, 

ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʟʤʽʥʠ ʚ ʩʠʛʥʘʣʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʨʘʮʶʚʘʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʨʘʜʽʫʩʠ 

ʟʘʦʢʨʫʛʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʥʝʟʥʘʯʥʦ ʤʘʩʘ, ʟʙʽʣʴʰʫʶʪʴʩʷ ʟʘʟʦʨʠ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʰʣʷʭ, 

ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʜʝʪʘʣʴ ʟʘ ʪʦʡ ʞʝ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʪʘ ʰʚʠʜʢʽʩʪʴ ʩʧʽʚʫʜʘʨʫ. ɺʩʝ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʫʜʘʨʫ, ʱʦ ʽ ʻ ʦʜʥʦʶ ʽʟ ʦʟʥʘʢ ʟʤʽʥʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʨʠ. 



2.2.2. ɺʠʙʽʨ ʤʦʜʝʣʽ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʡʦʛʦ 

ʩʧʝʢʪʨʫ 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʘʢʫʩʪʠʯʥʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ 

ʟ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʤʘʰʠʥ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʤʦʜʝʣʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ, ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ ʪʘ ʯʘʩʪʦʪʠ ʢʚʘʥʪʫʚʘʥʥʷ ʜʝʪʝʢʪʦʚʘʥʥʦʛʦ 

ʩʠʛʥʘʣʫ. 

ʇʦʦʜʠʥʦʢʠʡ ʽʤʧʫʣʴʩ ʜʦʚʽʣʴʥʦʾ ʬʦʨʤʠ ʤʘʻ ʩʫʮʽʣʴʥʠʡ ʩʧʝʢʪʨ, ʷʢʠʡ ʤʦʞʝ 

ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʧʨʦʧʦʨʮʽʡʥʦʶ ʧʣʦʱʽ ʽʤʧʫʣʴʩʫ, ʚ ʷʢʦʤʫ 

ʧʝʨʽʦʜ ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʠʚʘʣʽʩʪʶ ʽʤʧʫʣʴʩʫ [110]. 

ɼʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʫʷʚʣʝʥʥʷ ʨʝʘʣʴʥʠʭ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʤʧʫʣʴʩʠ ʫ ʬʦʨʤʽ ʧʨʷʤʦʢʫʪʥʠʢʘ ʯʠ ʢʦʩʠʥʫʩʦʧʦʜʽʙʥʦʛʦ 

ʽʤʧʫʣʴʩʫ (ʨʠʩ.2.14) [97]. 

ʇʨʠ ʚʠʙʦʨʽ ʞ ʯʘʩʪʦʪʠ ʢʚʘʥʪʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʭʦʜʷʪʴ ʽʟ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ 

ʩʠʛʥʘʣʫ ʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʝʦʨʝʤʦʶ ʂʦʪʝʣʴʥʠʢʦʚʘ [110]. 
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ʅʘʤʠ ʧʨʠʡʥʷʪʠʡ ʜʝʱʦ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʙʦʨʫ ʯʘʩʪʦʪʠ ʢʚʘʥʪʫʚʘʥʥʷ, ʷʢʠʡ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʤʦʜʝʣʽ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʽ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʤʽʩʪʫ ʟ ʧʦʟʠʮʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ. 

ɿʚʝʨʥʫʚʰʠ ʫʚʘʛʫ ʥʘ ʤʦʜʝʣʴ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ (ʨʠʩ.2.16) ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ, ʱʦ ʧʝʨʝʜʥʽʡ ʬʨʦʥʪ ʽʤʧʫʣʴʩʫ ʚʝʜʝ ʩʝʙʝ ʷʢ ʟʨʦʩʪʘʶʯʘ ʧʽʚʭʚʠʣʷ 

ʩʠʥʫʩʦʾʜʠ ʟ ʜʝʷʢʦʶ ʯʘʩʪʦʪʦʶ F .̔ ɿʘʜʥʽʡ ʞʝ ʬʨʦʥʪ ʮʴʦʛʦ ʽʤʧʫʣʴʩʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, 

ʷʢ ʟʘʪʫʭʘʶʯʠʡ ʧʦ ʝʢʩʧʦʥʝʥʪʽ. ʇʨʠ ʮʴʦʤʫ ʤʠ ʚʠʭʦʜʠʤʦ ʟ ʪʦʛʦ, ʱʦ ʘʢʫʩʪʠʯʥʠʡ 

ʽʤʧʫʣʴʩ ʻ ʩʫʤʦʶ ʟʘʪʫʭʘʶʯʠʭ ʩʠʥʫʩʦʾʜ ʨʠʩ. 2.14 [30], ʘ ʧʨʠ ʜʝʪʝʢʪʫʚʘʥʥʽ 

ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʬʦʨʤʘ ʧʝʨʝʜʥʴʦʛʦ ʬʨʦʥʪʫ ʥʝ ʟʤʽʥʠʪʴʩʷ ʨʠʩ.2.10., 2.15. ʊʘʢ 

ʷʢ ʚ ʩʧʝʢʪʨʽ ʥʝʜʝʪʝʢʪʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʚʽʜʩʫʪʥʽ ʛʘʨʤʦʥʽʢʠ, ʯʘʩʪʦʪʘ ʷʢʠʭ ʚʠʱʝ Fv , 

ʪʦ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ: 

vi
FF ¢ , (2.74) 

ʜʝ Fv ï ʚʝʨʭʥʷ ʛʨʘʥʠʮʷ ʩʧʝʢʪʨʫ ʥʝʜʝʪʝʢʪʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʇʝʨʝʜʥʽʡ ʬʨʦʥʪ ʽʤʧʫʣʴʩʫ (ʨʠʩ.2.16) ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʫ ʚʠʛʣʷʜʽ [87]: 

() ( )tcostx Ö-= W1
2

1
, (2.75) 

ɸʥʘʣʽʟʫʶʯʠ ʨʠʩʫʥʦʢ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʚ ʪʦʯʮʽ ɸ ʦʨʜʠʥʘʪʘ ʦʙʛʠʥʘʣʴʥʘ 

ʩʷʛʘʻ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ. ʇʽʩʣʷ ʥʝʾ ʽʜʝ ʧʦʚʽʣʴʥʠʡ ʩʧʘʜ ʧʦ ʩʠʥʫʩʦʾʜʽ ʜʦ ʪʦʯʢʠ ɺ. 

ʇʨʠʨʦʜʥʦ, ʱʦ ʪʦʯʢʘ ɺ ʻ ʩʧʽʣʴʥʦʶ ʜʣʷ ʟʘʜʥʴʦʛʦ ʬʨʦʥʪʫ ʩʠʥʫʩʦʾʜʠ ʽ ʧʦʜʘʣʴʰʦʾ 

ʝʢʩʧʦʥʝʥʪʠ. ʊʦʤʫ ʤʦʜʝʣʴ ʜʘʥʦʛʦ ʽʤʧʫʣʴʩʫ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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W
, (2.76) 

ɺʠʟʥʘʯʠʤʦ ʘʙʩʮʠʩʫ t ʽ ʦʨʜʠʥʘʪʫ ɸ1 ʪʦʯʢʠ ɺ. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʠʤʦ 

ʜʠʬʝʨʝʥʮʽʘʣʠ ʧʨʘʚʠʭ ʯʘʩʪʠʥ ʚʠʨʘʟʫ (2.76) ʪʘ ʧʨʠʨʽʚʥʷʚʰʠ ʾʭ ʧʨʠ 
1
tt= , 

ʦʪʨʠʤʘʻʤʦ:



tt1

( )tcos Ö- W1
2

1

teA Ö-Ö d
1

x

ʈʠʩ.2.16. ʄʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ.

ʈʠʩ.2.15.  ɽʣʝʤʝʥʪʘʨʥʠʡ ʘʢʫʩʪʠʯʥʠʡ ʽʤʧʫʣʴʩ - ʟʘʪʫʭʘʶʯʘ ʩʠʥʫʩʦʾʜʘ(ʘ),                 

     ʦʛʠʥʘʶʯʘ ʜʝʪʝʢʪʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ(ʙ). 
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Atsin  (2.77) 

ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ ɸ1 ʧʦʚôʷʟʘʥʘ ʟ t1 ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

( )
i

tcosA Ö-= W1
2

1
1

, (2.78) 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ (2.78) ʚ (2.77) ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʝʷʢʠʭ ʟʘʤʽʥ ʽ ʩʧʨʦʱʝʥʥʷ 

ʧʨʠʡʜʝʤʦ ʜʦ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʮʠʩʠ t1, ʷʢʝ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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W
ʽʤʧ

ʽʤʧcosat , (2.79) 

ʜʝ W ï ʢʨʫʛʦʚʘ ʯʘʩʪʦʪʘ; 

d̔ʤʧ ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʫʭʘʥʥʷ ʢʦʣʠʚʘʥʴ ʽʤʧʫʣʴʩʫ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʫʭʘʥʥʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʥʝ ʧʝʨʝʚʠʱʫʻ  

600 ʩʝʢ-1 [85,95], ʘ 
3102 Ö²pW , ʧʝʨʝʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

W

p
º

1
t , (2.80) 

ʪʦʙʪʦ ʪʦʯʢʘ ɺ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʻ ʟ ʪʦʯʢʦʶ ɸ. 

ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʟʘʤʽʩʪʴ ʤʦʜʝʣʽ (2.76) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʩʧʨʦʱʝʥʫ: 
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, (2.81) 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʤʦʜʝʣʽ ʪʘ ʨʠʩ.2.16 ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʨʷʜ ʚʠʩʥʦʚʢʽʚ: 

- ʘʢʫʩʪʠʯʥʠʡ ʽʤʧʫʣʴʩ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʣʠʚʘʥʴ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʦʩʮʠʣʷʪʦʨʽʚ, ʷʢʽ ʟʙʫʜʞʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʦʜʥʠʤ ʫʜʘʨʦʤ; 

- ʯʘʩʪʦʪʠ ʩʢʣʘʜʦʚʠʭ w̔ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʘʩʪʦʪʘʤ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ 

ʤʝʭʘʥʽʟʤʫ; 

- ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʪʫʭʘʥʥʷ d̔ʤʧ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʟʩʽʶʚʘʥʥʷ 

ʝʥʝʨʛʽʾ ʢʦʣʠʚʘʥʥʷ. 



ʇʨʠ ʮʴʦʤʫ ɸ̔ ʩʢʣʘʜʦʚʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫʜʘʨʫ, ʷʢʠʡ 

ʚʠʢʣʠʢʘʚ ʢʦʣʠʚʘʥʥʷ. ʇʘʨʘʤʝʪʨʠ w̔ ʽ d̔ʤʧ ʻ ʢʦʥʩʪʘʥʪʘʤʠ ʜʣʷ ʜʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽ 

ʥʝ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʇʨʘʢʪʠʯʥʦ ʣʶʙʠʡ ʩʠʛʥʘʣ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʝʩʢʽʥʯʝʥʥʦʶ ʩʫʤʦʶ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ [110]: 

() ( )ä
¤

=

++=
1

0
i

iiii
tsinbtcosasts ww , (2.82) 

ɺʽʜʧʦʚʽʜʥʦ ʩʧʝʢʪʨ ʩʠʛʥʘʣʫ s(t) ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʩʠʩʪʝʤʦʶ 

ʽʥʪʝʛʨʘʣʽʚ: 
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, (2.83) 

ɿʛʽʜʥʦ ʮʠʤ ʬʦʨʤʫʣʘʤ, ʢʦʝʬʽʮʽʻʥʪʠ a  ̔i b  ̔ʻ ʩʢʘʣʷʨʥʠʤʠ ʧʦʭʽʜʥʠʤʠ ʬʫʥʢʮʽʾ 

s(t) ʥʘ ʬʫʥʢʮʽʾ tcos
i
Öw  ʽ tsin

i
Öw , ʪʦʙʪʦ ʧʨʦʝʢʮʽʷʤʠ ʚʝʢʪʦʨʘ s(t) ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʽ ʚʽʩʽ, ʦʨʜʠʥʘʪʘʤʠ ʷʢʠʭ ʻ ʟʘʟʥʘʯʝʥʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ. 

ɺʠʨʘʟ (2.83) ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ (ʚ ʜʝʷʢʦʤʫ 

ʤʘʩʰʪʘʙʽ) ʤʽʞ ʬʫʥʢʮʽʻʶ s(t) ʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʯʘʩʪʦʪʠ w̔. 

ʆʩʪʘʥʥʻ ʷʢʨʘʟ ʯʽʪʢʦ ʨʦʟʢʨʠʚʘʻ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʢʦʝʬʽʮʽʻʥʪʽʚ a  ̔i b .̔  

ʇʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʟôʻʜʥʘʥʴ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʚʠʛʫʥʘ ʟʘ ʧʨʠʡʤʘʯ ʚʽʙʨʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧôʻʟʦʝʣʝʢʪʨʠʯʥʽ ʜʘʪʯʠʢʠ ʧʨʠʩʢʦʨʝʥʴ, ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴ 

ʤʝʭʘʥʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʪʦʙʪʦ: 

() ()tIAtx Ö=## , (2.84) 

ʇʦʪʽʤ ʩʧʝʮʽʘʣʴʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʢʣʘʜ 

ʩʢʣʘʜʥʦʛʦ ʢʦʣʠʚʘʥʥʷ ʩʪʨʫʤʫ )t(I  ʥʘ ʡʦʛʦ ʩʢʣʘʜʦʚʽ. 

ʈʦʟʢʣʘʜ ʩʢʣʘʜʥʦʛʦ ʢʦʣʠʚʘʥʥʷ ʥʘ ʡʦʛʦ ʩʢʣʘʜʦʚʽ ʦʩʥʦʚʘʥʝ ʥʘ ʪʝʦʨʝʤʘʭ 

ʌʫʨôʻ ʽ ʥʦʩʠʪʴ ʥʘʟʚʫ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ [108,109,110]. 

ʈʷʜ ʌʫʨôʻ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʽʦʜʠʯʥʫ ʬʫʥʢʮʽʶ, ʷʢ ʩʫʤʫ ʧʝʨʽʦʜʠʯʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʢʣʘʜʫ ʧʝʨʽʦʜʠʯʥʠʭ ʬʫʥʢʮʽʡ ʟ ʣʽʥʽʡʥʠʤ 



ʩʧʝʢʪʨʦʤ. ʎʝʡ ʨʦʟʢʣʘʜ ʤʦʞʝ ʙʫʪʠ ʫʟʘʛʘʣʴʥʝʥʠʤ ʽ ʫ ʚʠʧʘʜʢʫ ʥʝʧʝʨʽʦʜʠʯʥʦʾ 

ʬʫʥʢʮʽʾ, ʱʦ ʤʘʻ ʩʫʮʽʣʴʥʠʡ ʩʧʝʢʪʨ. 

ɺʠʢʦʨʠʩʪʘʚʰʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʜʣʷ ʚʠʨʘʟʫ (2.81) ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ 

ʩʧʝʢʪʨ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ. ɼʽʡʩʥʘ ʽ ʢʦʤʧʣʝʢʩʥʘ ʩʢʣʘʜʦʚʽ ʩʧʝʢʪʨʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ: 
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ʇʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʫ ʚʢʘʟʘʥʠʭ ʤʝʞʘʭ ʦʪʨʠʤʘʻʤʦ: 
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ (2.83) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʘʤʧʣʽʪʫʜʥʠʡ ʩʧʝʢʪʨ 

ɸG(w̔) ʪʘ ʩʧʝʢʪʨ ʧʦʪʫʞʥʦʩʪʽ ɸG1(w̔) ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʚʠʨʘʟʘʤʠ: 
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BAAG

w+w=w

w+w=w
, (2.84) 



ɯʥʦʜʽ ʟʥʘʯʥʦ ʟʨʫʯʥʽʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʣʦʛʘʨʠʬʤʘʤʠ ʩʧʝʢʪʨʽʚ, ʷʢʽ 

ʧʦʢʘʟʫʶʪʴ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʫ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ ï ʜɹ. ʃʦʛʘʨʠʬʤʫʶʯʠ (2.84) 

ʦʪʨʠʤʘʻʤʦ: 

( ) ( ) ( )( )
( ) ( ) ( )( )22

2

22
1

iii

iii

BAlnG

BAlnG

w+w=w

w+w=w
, (2.85) 

ʗʢ ʚʠʜʥʦ ʟ ʚʠʨʘʟʫ (2.83), ʘʤʧʣʽʪʫʜʥʠʡ ʩʧʝʢʪʨ ʽʤʧʫʣʴʩʫ (2.81) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʨʫʪʠʟʥʠ ʧʝʨʝʜʥʴʦʛʦ ʬʨʦʥʪʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʨʫʛʦʚʦʶ ʯʘʩʪʦʪʦʶ W ʪʘ ʚʽʜ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʪʫʭʘʥʥʷ d̔ʤʧ. 

2.3. ʅʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʩʠʥʪʝʟ ʤʝʪʦʜʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʎʇɻ 

ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʟʥʦʰʫʚʘʥʥʷ ʟôʻʜʥʘʥʥʷ ñʧʦʨʰʝʥʴ-

ʛʽʣʴʟʘò ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʫ ʨʷʜʫ ʥʝʧʨʷʤʠʭ (ʧʦʙʽʯʥʠʭ) ʧʘʨʘʤʝʪʨʽʚ ʩʧʨʦʙʫʻʤʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʩʠʩʪʝʤʠ ʎʇɻ. 

ʉʪʘʥ ʩʠʩʪʝʤʠ ʦʧʠʩʫʻʪʴʩʷ ʤʥʦʞʠʥʦʶ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʡʦʛʦ ʚʠʟʥʘʯʘʶʪʴ. 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʝʩʝʥʥʷ ʾʾ ʜʦ ʦʜʥʦʛʦ ʽʟ ʚʩʽʭ 

ʢʣʘʩʽʚ (ʜʽʘʛʥʦʟʽʚ). ʏʠʩʣʦ ʜʽʘʛʥʦʟʽʚ (ʢʣʘʩʽʚ, ʪʠʧʦʚʠʭ ʩʪʘʥʽʚ, ʝʪʘʣʦʥʽʚ) ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʜʘʯʽ ʽ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʪʦʩʦʚʥʦ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʥʘʡʙʽʣʴʰ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʤʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ 

ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʭ1 ʪʘ ʬʘʟʘ ʡʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ ʭ2 (ʨʠʩ 2.17 ʘ). ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʦ ʘʜʘʧʪʫʶʪʴʩʷ (ʪʨʘʥʩʬʦʨ-ʤʫʶʪʴʩʷ) 

ʥʘ ʙʘʛʘʪʦʤʽʨʥʽ ʩʠʩʪʝʤʠ ʤʝʪʦʜʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʤʝʪʦʜ ʥʘʡʙʽʣʴʰʦʾ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ [13]. ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚ ʤʝʪʦʜʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʤʝʞʽ ʦʙʣʘʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʪʦʨʦʥʘ 

ʟʘʜʘʯʽ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. ʊʦʤʫ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʜʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ïx ʬʘʟʠ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ (ʨʠʩ.2.17 ʙ).  
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ʈʠʩ.2.17. ʉʭʝʤʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ D0 -ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʪʘ D1-ʥʝʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʽʚ ʎʇɻ:

                 ʘ - ʜʣʷ ʜʚʦʭ  ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ.;

                 ʙ - ʜʣʷ ʦʜʥʽʻʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʟʥʘʢʠ.

x0
xa xb

 



ɿʘʜʘʯʘ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʣʷ ʟôʻʜʥʘʥʥʷ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʦʜʥʦʛʦ ʟ 

ʜʽʘʛʥʦʟʽʚ ñʩʧʨʘʚʥʝò ʯʠ ñʥʝʩʧʨʘʚʥʝò. ʉʫʢʫʧʥʽʩʪʴ ʧʦʩʣʽʜʦʚʥʠʭ ʜʽʡ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʘʣʛʦʨʠʪʤʦʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ [16]. ʉʫʪʪʻʚʦʶ ʯʘʩʪʠʥʦʶ 

ʧʨʦʮʝʩʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʻ ʚʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʙ ʧʦʚʥʽʩʪʶ 

ʦʧʠʩʫʚʘʣʠ ʽ ʚʠʷʚʣʷʣʠ ʟʤʽʥʫ ʩʪʘʥʫ ʩʠʩʪʝʤʠ. ɼʘʥʽ ʞ ʧʘʨʘʤʝʪʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʜʦʩʠʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ, ʱʦʙ ʧʨʠ ʚʠʙʨʘʥʦʤʫ ʯʠʩʣʽ ʜʽʘʛʥʦʟʽʚ ʽʩʥʫʚʘʣʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʮʝʩʫ ʨʦʟʜʽʣʝʥʥʷ. ʌʘʢʪʠʯʥʦ ʞ ʩʪʦʩʦʚʥʦ ʜʘʥʦʾ ʟʘʜʘʯʽ ʟʘʚʜʘʥʥʷ 

ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ ʟʥʘʯʝʥʥʷ 0x  ʧʘʨʘʤʝʪʨʘ x  ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʧʨʠ 0xx>  ʩʣʽʜ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʟʥʷʪʪʷ ʜʚʠʛʫʥʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʧʨʠ xx <0  

ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʦʜʘʣʴʰʫ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʊʘʢ ʷʢ ʩʪʘʥ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʪʦ ʩʠʩʪʝʤʘ ʤʘʻ 

ʦʜʥʦʤʽʨʥʠʡ ʧʨʦʩʪʽʨ (ʤʘʪʨʠʮʶïʚʝʢʪʦʨ) ʦʟʥʘʢ. ʈʦʟʜʽʣʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʜʚʘ 

ʢʣʘʩʠ (ʦʙʣʘʩʪʽ ʩʪʘʥʫ). ʋʤʦʚʠʤʦʩʷ ʚʚʘʞʘʪʠ: D0 ï ʦʙʣʘʩʪʴ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʽ D1 ï 

ʦʙʣʘʩʪʴ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ. ʊʦʜʽ ʩʪʘʥ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʠʡ ʪʘʢʠʤ 

ʚʠʨʘʟʦʤ: 
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, (2.86) 

ʌʘʟʘ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʥʝʦʜʥʦʟʥʘʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʪʘʥ ʎʇɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ (ʥʝʨʽʚʥʦʤʽʨʥʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ, ʩʧʨʘʮʶʚʘʥʥʷ 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʪʦʱʦ.). ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ 

ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʬʘʟʠ ʭ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ 

ñʮʠʣʽʥʜʨ-ʧʦʨʰʝʥʴò ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ.2.16 ʙ. ʉʫʪʪʻʚʦ ʪʝ, ʱʦ 

ʦʙʣʘʩʪʽ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ (ʜʝʬʝʢʪʥʦʛʦ) ʩʪʘʥʽʚ ʧʝʨʝʩʽʢʘʶʪʴʩʷ ʽ ʪʦʤʫ ʚ 

ʩʧʽʣʴʥʽʡ ʟʦʥʽ ʧʨʠʥʮʠʧʦʚʦ ʥʝʤʦʞʣʠʚʦ ʚʠʙʨʘʪʠ ʟʥʘʯʝʥʥʷ ʭ0 , ʧʨʠ ʷʢʦʤʫ ʧʨʘʚʠʣʦ 

(2.86) ʥʝ ʜʘʚʘʣʦ ʙ ʧʦʤʠʣʢʦʚʠʭ ʨʽʰʝʥʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʦʯʘʪʢʫ ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʩʪʘʥʫ 

ʩʠʩʪʝʤʠ. 



ʍʠʙʥʘ ʪʨʠʚʦʛʘ (ʧʦʤʠʣʢʘ ʧʝʨʰʦʛʦ ʚʠʜʫ a) ï ʚʠʧʘʜʦʢ, ʢʦʣʠ ʧʨʠʡʤʘʻʪʴʩʷ 

ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʩʧʨʘʚʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ, ʭʦʯʘ ʚ ʜʽʡʩʥʦʩʪʽ ʚʦʥʘ ʧʝʨʝʙʫʚʘʻ ʚ 

ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʪʦʙʪʦ ʟʘʤʽʩʪʴ D0 ʧʨʠʡʤʘʻʪʴʩʷ D1. 

ʇʨʦʧʫʩʢ ʜʝʬʝʢʪʫ (ʧʦʤʠʣʢʘ ʜʨʫʛʦʛʦ ʚʠʜʫ b) ï ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ 

ʩʧʨʘʚʥʠʡ ʩʪʘʥ, ʪʦʜʽ ʷʢ ʩʠʩʪʝʤʘ ʻ ʥʝʩʧʨʘʚʥʦʶ (ʟʘʤʽʩʪʴ D1 ʧʨʠʡʤʘʻʪʴʩʷ D0). 

ɺʠʨʽʰʘʣʴʥʝ ʧʨʘʚʠʣʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʷʢʠʤ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ 

ʜʽʘʛʥʦʟ ʟʘ ʤʝʪʦʜʦʤ ɹʘʻʩʘ ʧʦʣʷʛʘʻ ʫ ʧʦʨʽʚʥʷʥʥʽ ʦʟʥʘʢʠ ʭ ʟ ʨʽʚʥʝʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʈ̔ ʜʣʷ ʜʽʘʛʥʦʟʫ D. ʇʨʠ ʮʴʦʤʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʥʘʡʙʣʠʞʯʦʛʦ ʢʦʥʢʫʨʫʶʯʦʛʦ ʜʽʘʛʥʦʟʫ 

ʥʝ ʚʠʱʝ 1ïʈ̔. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʡʩʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ʇi,j (i=0,1; j=0,1) 

ʤʦʞʣʠʚʽ ʨʽʰʝʥʥʷ ʟʘ ʧʨʘʚʠʣʦʤ (2.86) (iï̔ ʥʜʝʢʩ ʧʨʠʡʥʷʪʦʛʦ ʜʽʘʛʥʦʟʫ,  

j ï ʽʥʜʝʢʩ ʜʽʡʩʥʦʛʦ ʩʪʘʥʫ). ʊʦʜʽ ʇ0,1 ï ʧʨʦʧʫʩʢ ʜʝʬʝʢʪʫ, ʘ ʇ1,0 ï ʭʠʙʥʘ ʪʨʠʚʦʛʘ; 

ʇ0,0, ʇ1,1ï ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʽʨʦʛʽʜʥʽʩʪʴ ʭʠʙʥʦʾ ʪʨʠʚʦʛʠ ʈ(ʇ1,0) ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʘʚʠʣʘ 

(2.86). ʇʣʦʱʘ ʧʽʜ ʢʨʠʚʦʶ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ , ʷʢʘ 

ʚʽʜʧʦʚʽʜʘʻ 0xx> , ʚʠʨʘʞʘʻ ʫʤʦʚʥʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʩʠʪʫʘʮʽʾ 0xx>  ʜʣʷ ʩʧʨʘʚʥʦʾ 

ʩʠʩʪʝʤʠ: 
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dxD/xWD/xxP  (2.87) 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʭʠʙʥʦʾ ʪʨʠʚʦʛʠ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʜʦʙʫʪʦʢ ʜʚʦʭ ʧʦʜʽʡ: 

ʥʘʷʚʥʽʩʪʴ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʽ ʟʥʘʯʝʥʥʷ 0xx> . ʊʦʜʽ 
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, dxD/xWPD/xxPDPʇP , (2.88) 

ʜʝ ʈ0 ï ʘʧʨʽʦʨʥʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʜʽʘʛʥʦʟʫ D0. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʟʥʘʭʦʜʠʤʦ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʨʦʧʫʩʢʫ ʜʝʬʝʢʪʫ 
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, dxD/xWPD/xxPDPʇP , (2.89) 



ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʶ ʨʽʰʝʥʥʷ ʧʨʦ 

ʚʽʜʥʝʩʝʥʥʷ ʦʟʥʘʢʠ ʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʦ ʢʣʘʩʫ D0  ʯʠ D1 ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʟ 

ʚʝʣʠʯʠʥʦʶ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ö
÷

õ
æ
ç

å
­

xL  (ʚʽʜʥʦʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʭ ʧʨʠ ʜʚʦʭ ʩʪʘʥʘʭ): 
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ʜʝ öö
÷

õ
ææ
ç

å­

0D/xW  ï ʱʽʣʴʥʽʩʪʴ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʭ ʧʨʠ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ; 

öö
÷

õ
ææ
ç

å­

1D/xW  ï ʱʽʣʴʥʽʩʪʴ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʭ ʧʨʠ ʥʝʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʘʚʠʣʦʤ (2.86) ʟʘ ʤʝʪʦʜʦʤ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʠʟʠʢʫ 

ʧʨʠʡʤʘʻʪʴʩʷ ʥʘʩʪʫʧʥʝ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʘʥ ʦʙôʻʢʪʘ, ʷʢʠʡ ʤʘʻ ʜʘʥʝ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ ʭ. 
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ʜʝ 
( )
( ) 00,00,1

11,11,0

Pʇʇ

Pʇʇ

Ö-

Ö-
 ï ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʙʨʘʥʠʡ ʨʽʚʝʥʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ  

(ʟʘʟʚʠʯʘʡ ²0,9). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʣʝʞʥʦʩʪʽ (2.90, 2.91) ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʥʝ ʧʦʪʨʽʙʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʭ0. 



ɺʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʥʝʩʝ ʚʩʶ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ 

ʤʽʩʪʠʪʴʩʷ ʚ ʚʝʢʪʦʨʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ. ʍʦʯʘ ʥʘ ʧʨʘʢʪʠʮʽ ʙʫʚʘʻ ʜʝʱʦ ʟʨʫʯʥʽʰʝ 

ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʘ ʣʦʛʘʨʠʬʤ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. ʎʝ 

ʥʝ ʟʤʽʥʶʻ ʨʝʟʫʣʴʪʘʪʫ, ʪʘʢ ʷʢ ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽʷ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʻ ʨʘʟʦʤ ʽʟ 

ʩʚʦʾʤ ʘʨʛʫʤʝʥʪʦʤ, ʘʣʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʘʨʠʬʤʫ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʻ ʜʝʱʦ ʧʨʦʩʪʽʰʠʤ. 

ʊʦʜʽ: 

( )
( )

( )
( ) ù

ú

ø
é
ê

è

Ö-

Ö-
àö
÷

õ
æ
ç

å
Í

ù
ú

ø
é
ê

è

Ö-

Ö-
ðö
÷

õ
æ
ç

å
Í

­

­

00,00,1

11,11,0

1

00,00,1

11,11,0

0

lnln

lnln

Pʇʇ

Pʇʇ
xLʷʢʱʦDx

Pʇʇ

Pʇʇ
xLʷʢʱʦDx

, (2.92) 

ʉʣʽʜ ʪʘʢʦʞ ʟʚʘʞʘʪʠ ʥʘ ʪʝ, ʱʦ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ a ʪʘ 

ʜʨʫʛʦʛʦ ʚʠʜʫ b ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʥʝʚʽʜʦʤʽ, ʘ ʾʭ ʜʦʩʪʦʚʽʨʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʽʟ 

ʟʥʘʯʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ. ʊʦʤʫ ʙʘʞʘʥʦ ʟʘʚʞʜʠ ʧʨʠ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʦʜʥʽʻʾ ʽʟ 

ʧʦʤʠʣʦʢ (ʯʘʩʪʽʰʝ ʧʝʨʰʦʛʦ ʚʠʜʫ) ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʽʥʰʦʾ. ɺ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʤʠʣʦʢ ʧʨʠʡʤʘʶʪʴ 05.0==ba . ʇʽʩʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʧʦʪʨʝʙʫʶʪʴ 

ʫʪʦʯʥʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ: 
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ʜʝ 
01,ʇ

N , 
10,ʇ

N  ï ʢʽʣʴʢʽʩʪʴ ʥʝʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ 

ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ; 

00,ʇ
N , 

11,ʇ
N  ï ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ 

ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ. 



ʍʦʯʘ ʤʝʪʦʜ ɹʘʻʩʘ ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʡʦʤʫ ʧʨʠʪʘʤʘʥʥʽ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ: ʚʝʣʠʢʠʡ ʦʙôʻʤ ʧʦʧʝʨʝʜʥʴʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ñʧʨʠʛʥʽʯʝʥʥʷò ʜʽʘʛʥʦʟʽʚ, ʷʢʽ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘ ʥʘʷʚʥʽʩʪʴ 

ʦʜʥʦʛʦ ʨʽʚʥʷ ʧʦʨʽʚʥʷʥʥʷ, ʱʦ ʚ ʨʝʰʪʽ ʨʝʰʪ ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʧʽʣʴʥʦʾ ʟʦʥʠ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʦʟʥʘʢʠ ʭ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ. 

ʊʦʤʫ ʜʣʷ ʜʚʦʭʢʣʘʩʦʚʦʾ ʟʘʜʘʯʽ ʨʦʟʧʽʟʥʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʧʦʩʣʽʜʦʚʥʠʡ 

ʤʝʪʦʜ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʥʝʨʽʚʥʦʩʪʷʤʠ: 

ʇʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʥʷ D0 
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, (2.94) 

ʇʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʥʷ D1 
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, (2.95) 

ʜʝ ʉ0 ʽ ʉ1 ï ʧʦʨʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ. 

ʇʦʨʦʛʠ ʉ0 ʽ ʉ1 ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 
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0  (2.96) 

ʜʝ 
ʟʘʜ
a  ʽ 

ʟʘʜ
b  ï ʚʽʜʧʦʚʽʜʥʦ ʟʘʜʘʥʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ 

ʚʠʜʫ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, 

ʜʦʮʽʣʴʥʦ ʚʚʝʩʪʠ ʟʦʥʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (ʟʦʥʫ ʚʽʜʤʦʚʠ ʚʽʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ). ʇʨʘʚʠʣʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ (ʨʠʩ.2.16 ʙ): 
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, (2.97) 



ʂʦʣʠ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ba xxx <<  ʥʘʩʪʫʧʘʻ ʚʽʜʤʦʚʘ ʚʽʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ɺʽʜʤʦʚʘ ʚʽʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʽ ʧʦʪʨʽʙʥʽ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ. 

ʇʨʠ ʧʦʧʘʜʘʥʥʽ ʚ ʟʦʥʫ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʽʟʘʥʠʡ 

ʤʝʪʦʜ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʢʦʧʣʝʥʽ 

ʟʥʘʯʝʥʥʷ ʣʦʛʘʨʠʬʤʫ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʧʦʨʽʚʥʶʶʪʴʩʷ ʪʽʣʴʢʠ ʟ 

ʦʜʥʠʤ ʧʦʨʦʛʦʤ ʉ ʧʨʠ maxi nn = . ʅʘʡʯʘʩʪʽʰʝ 1=C .ʊʦʙʪʦ: 
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, (2.98) 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʤʠʣʦʢ aʟʨʽʟ ʽ bʟʨʽʟ ʻ 

ʙʽʣʴʰʠʤʠ ʥʽʞ aʟʘʜ ʽ bʟʘʜ, ʪʘʢ ʷʢ ʧʦʤʠʣʢʦʚʽ ʨʽʰʝʥʥʷ ʤʦʞʣʠʚʦ ʽ ʥʝ ʟôʷʚʠʣʠʩʷ ʙ 

ʧʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʧʦʩʣʽʜʦʚʥʦʶ ʩʭʝʤʦʶ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚ ʫʤʦʚʘʭ ʘʧʨʽʦʨʥʦʾ ʥʝ ʦʙʫʤʦʚʣʝʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: 

- ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʾ ʦʟʥʘʢʠ ö
÷

õ
æ
ç

å
­

1
/ DxW ʽ ö

÷

õ
æ
ç

å
­

0
/ DxW  ʜʣʷ ʢʣʘʩʽʚ; 

- ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʚʠʜʫ a ʽ b; 

- ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ maxn  ʜʣʷ ʰʪʫʯʥʦʛʦ ʟʨʽʟʫʚʘʥʥʷ; 

- ʚʝʣʠʯʠʥʫ ʧʦʨʦʛʽʚ ʉ, ʉ0 ʪʘ ʉ1. 

ʅʘʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʎʇɻ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʟʘ ʜʽʘʛʥʦʩʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ï ʬʘʟʦʶ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ. 



2.4. ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 2 

1. ɺʠʟʥʘʯʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ ʚʽʜ 

ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʩʠʣ ʪʘ ʩʠʣ ʽʥʝʨʮʽʾ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʚʝʣʠʯʠʥʫ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ, ʱʦ ʡ ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʢʣʘʜʢʫ. 

2. ʋʪʦʯʥʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ 

ʎʇɻ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʘʣʴʥʠʤ ʽ ʦʙʝʨʪʘʣʴʥʠʤ ʨʫʭʦʤ ʦʩʪʘʥʥʴʦʛʦ ʚ 

ʧʨʦʮʝʩʽ ʧʝʨʝʢʣʘʜʢʠ, ʪʘ ʚʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʩʠʣ ʨʝʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

3. ɺʠʟʥʘʯʝʥʘ ʪʝʦʨʝʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʟʘʟʦʨʫ ʚ ʩʧʨʷʞʝʥʥʽ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò. 

4. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʩʠʛʥʘʣʫ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʩʧʽʚʫʜʘʨʷʥʥʷ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ. 

5. ʆʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ, ʷʢʠʡ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ. 

  



ʈʆɿɼɯʃ III  

ʇʈʆɻʈɸʄɸ ɯ ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʟʤʽʚ ʦʩʥʦʚʘʥʠʡ 

ʥʘ ʘʥʘʣʽʟʽ ʧʨʫʞʥʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʧʦ ʢʦʨʧʫʩʫ ʽ ʜʝʪʘʣʷʭ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʦʩʪʘʥʥʽʭ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʻ ʨʦʟʧʦʜʽʣ ʩʠʛʥʘʣʽʚ, ʪʦʙʪʦ ʚʠʷʚʣʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ (ɺɸʉ) 

ʚʠʢʣʠʢʘʥʦʛʦ ʩʧʽʚʫʜʘʨʘʤʠ ʜʝʪʘʣʝʡ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʽʥʝʤʘʪʠʯʥʦʾ ʧʘʨʠ. 

ʉʢʣʘʜʥʽʩʪʴ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʙiʣʴʰʝʥʥʷ ʯʠʩʣʘ 

ʮʠʣiʥʜʨiʚ ʚʝʜʝ ʜʦ ʧiʜʚʠʱʝʥʥʷ ʛʫʩʪʦʪʠ ʚiʙʨʦiʤʧʫʣʴʩiʚ ʥʘ ʦʜʠʥʠʮʶ ʬʘʟʦʚʦʛʦ 

ʧʨʦʩʪʦʨʫ (ʮʠʢʣ ʨʦʙʦʪʠ ɼɺɿ ʧʦ ʢʫʪʫ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ). ʊʘʢ, ʚ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʬʘʟʦʚʠʡ ʧʨʦʩʪiʨ ʪiʣʴʢʠ ʚiʜ ʛʘʟʦʨʦʟʧʦʜiʣʴʯʦʛʦ 

ʤʝʭʘʥiʟʤʫ ʟʘʧʦʚʥʝʥʠʡ ʚiʙʨʦiʤʧʫʣʴʩʘʤʠ ʪʘʢ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ 

ʪʝʭʥiʯʥʠʡ ʩʪʘʥ i-ʛʦ ʟôʻʜʥʘʥʥʷ ʮʴʦʛʦ ʤʝʭʘʥiʟʤʫ ʟʘ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʥʝʤʦʞʣʠʚʦ. ɼʣʷ ʧiʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚiʨʥʦʩʪi ʜiʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʦʙʭiʜʥʘ ʦʮiʥʢʘ 

ʜʝʢiʣʴʢʦʭ ʜiʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨiʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣiʟ ʧʦ ʚiʜʥʦʰʝʥʥʶ ʜʦ ʜiʘʛʥʦʩʪʠʯʥʠʭ 

ʧʨʠʣʘʜiʚ i ʩʠʩʪʝʤ ʧʦʢʘʟʘʚ ʜʦʮiʣʴʥiʩʪʴ ʚʠʙʦʨʫ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨiʚ: ʧʦʣʦʩʘ ʯʘʩʪʦʪ 

(ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜiʘʧʘʟʦʥ), ʘʤʧʣiʪʫʜʘ i ʬʘʟʘ ɺɸʉ. ʆʩʪʘʥʥiʡ ʩʣiʜ ʚʠʙʠʨʘʪʠ ʟʘ 

ʦʩʥʦʚʥʠʡ, ʪʘʢ ʷʢ ʡʦʤʫ ʧʨʠʪʘʤʘʥʥʘ ʙiʣʴʰ ʚʠʩʦʢʘ ʩʪʘʙiʣʴʥiʩʪʴ (ʤʝʥʰʠʡ ʧʨʠʨiʩʪ 

ʦʩʥʦʚʥʦʾ ʧʦʭʠʙʢʠ) ʥiʞ ʘʤʧʣiʪʫʜʥʦʤʫ. 

3.1. ʇʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʪʝʦʨʝʪʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʽ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʠ: 

1. ɺʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʦʚ ʨʦʙʦʪʠ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʤʘʰʠʥ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʥʦʰʝʥʥʷ ʎʇɻ. 

2. ʇʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʎʇɻ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʟʥʦʰʝʥʥʷ. 



3. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʘ ʩʫʢʫʧʥʽʩʪʶ (N0j+N1j) 

ʩʧʨʷʞʝʥʴ ʟ ʧʦʙʫʜʦʚʦʶ ʩʧʝʢʪʨʽʚ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ. 

4. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʽʪʢʫ ʩʠʛʥʘʣʽʚ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ. 

5. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ɹʘʡʻʩʘ, ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʪʘ ʟʨʽʟʘʥʦʛʦ. ʈʦʟʨʦʙʠʪʠ 

ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʙ ʨʝʘʣʽʟʫʚʘʣʘ ʜʘʥʠʡ ʤʝʪʦʜ. 

6. ʈʦʟʨʦʙʢʫ ʧʨʠʣʘʜʫ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʟʘ ʬʘʟʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ, ʚʠʜʽʣʝʥʠʭ ʚ ʟʘʨʝʟʦʥʘʥʩʥʽʡ ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʪʘ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ. 

7. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʚʽʜʛʫʢʫ ʟ ʧʦʙʫʜʦʚʦʶ 

ʥʦʤʦʛʨʘʤʠ ʪʘ ʨʦʟʨʦʙʢʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

8. ɺʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ. 

3.2. ʄʝʪʦʜʠʢʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

3.2.1. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ 

ʟʘʟʦʨʫ ʚ ʎʇɻ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʟʘʟʦʨʫ ʚ 

ʩʧʨʷʞʝʥʥʽ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʦʟʛʣʷʥʫʪʦʾ ʚ 

ʨʦʟʜʽʣʽ 2 ʙʫʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ʤʦʚʽ MathCad2010 (ʜʦʜʘʪʦʢ ɹ). 

ɺʭʽʜʥʠʤʠ ʜʣʷ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʙʫʣʠ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ɸ. ɸʣʛʦʨʠʪʤ 

ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʫ ʩʠʩʪʝʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ (n=750,1000...2000) ʧʦʩʣʽʜʦʚʥʦ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʝʢʪʦʨʠ: ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʨʰʥʷ, ʧʨʠʩʢʦʨʝʥʥʷ ʟʚʦʨʦʪʥʴʦï

ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ, ʢʫʪʦʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʰʘʪʫʥʘ, ʢʫʪʘ ʥʘʭʠʣʫ 

ʰʘʪʫʥʘ, ʩʠʣʠ ʛʘʟʽʚ, ʟʥʘʯʝʥʥʷ ʙʦʢʦʚʦʾ ʩʠʣʠ ʪʘ ʩʠʣʠ ʽʥʝʨʮʽʾ ʜʣʷ ʨʽʟʥʦʛʦ ʬʘʟʦʚʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʢʨʠʚʦʰʠʧʘ; 



- ʬʦʨʤʫʻʪʴʩʷ ʚʝʢʪʦʨ Ji (ʽ=0,1...16) ʢʫʪʽʚ ʥʘʭʠʣʫ ʧʦʨʰʥʷ 

(g=0.0014,0.0165...0.0054) ʪʘ ʟʘʟʦʨʫ (h(g)=0.00022,0.00026...0.00086) ʫ ʬʫʥʢʮʽʾ 

ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ; 

- ʜʣʷ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʢʪʦʨ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ y ʥʘ ʽʥʪʝʨʚʘʣʽ ʭ1, ʭ2 (i-ʪʽ ʟʥʘʯʝʥʥʷ ʟʘʟʦʨʫ, ʰʚʠʜʢʦʩʪʽ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ, ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʨʰʥʷ, ʰʚʠʜʢʦʩʪʽ ʟʤʽʥʠ ʢʫʪʘ 

ʥʘʭʠʣʫ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʚʽʜʣʽʢʫ ʬʘʟʠ); 

- ʬʦʨʤʫʻʪʴʩʷ ʨʝʯʦʚʠʥʥʠʡ ʚʝʢʪʦʨ D(f,y) ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ 

ʧʦʭʽʜʥʽ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ; 

- ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʤʝʪʦʜʦʤ ɹʫʣʠʨʰʘ-ʐʪʸʨʘ; 

- ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦ ʤʦʤʝʥʪʫ ʜʦʩʷʛʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʟʘʟʦʨʫ 10-10 ʤ; 

- ʧʝʨʝʛʨʫʧʦʚʫʻʪʴʩʷ ʚʝʢʪʦʨ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʽ+1 ʽ ʧʦʚʪʦʨʶʻʪʴʩʷ 

ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ. ʊʘʢʝ ʧʝʨʝʛʨʫʧʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʽ=16; 

- ʧʦʚʪʦʨʶʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʫ; 

- ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʽ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʟʘʟʦʨʫ ʚ ʎʇɻ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ ʟʘʥʦʩʷʪʴʩʷ ʫ ʤʘʪʨʠʮʶ Faza 

ʪʘ Skor_udar. 

 

3.2.2. ʄʝʪʦʜʠʢʘ ʟʥʷʪʪʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ 

ʎʇɻ 

ɼʣʷ ʟʘʧʠʩʫ ʚʽʙʨʦʫʜʘʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʡ ʢʦʤʧʣʝʢʩ ʄɯʉ-200. ɼʦ ʩʢʣʘʜʫ ʷʢʦʛʦ 

ʚʭʦʜʠʣʠ: 

- ʇɽʆʄ Notebook PC; 

- ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ (ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʧʣʘʪʠ ɸʎʇ-

ʎɸʇ ʽ ʤʦʜʫʣʽ ʬʽʨʤʠ L-card); 



- ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ, ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʤʝʭʘʥʽʟʤʽʚ (ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ñʇʘʢʝʪ ʦʙʨʦʙʽʪʢʫ 

ʩʠʛʥʘʣʽʚò ʇʇ ʇʆʉ). 

ʇʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʡ ʢʦʤʧʣʝʢʩ ʇʆʉ ʤʘʻ ʣʽʮʝʥʟʽʶ ʤʝʪʨʦʣʦʛʽʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʤʧʣʝʢʩʫ ʇʆʉ ʪʘ ʙʣʦʢ-ʩʭʝʤʫ ʪʨʘʢʪʫ ʢʨʝʡʪʦʚʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʘʥʘʣʦʛʦʚʠʭ ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.3.1. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [15,18] ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʜʘʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ.3.2). ɺʠʙʠʨʘʣʠʩʷ ʜʚʘ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʘ: ʰʧʠʣʴʢʘ 

ʢʨʽʧʣʝʥʥʷ ʛʦʣʦʚʢʠ ʙʣʦʢʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʠʣʽʥʜʨʘ; ʧʨʠʣʠʚ ʙʣʦʢʫ ʥʘʧʨʦʪʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʠʣʽʥʜʨʘ ʥʘ ʚʽʜʜʘʣʽ 90 ʤʤ ʚʽʜ ʛʦʣʦʚʢʠ ʮʠʣʽʥʜʨʽʚ. ʉʧʦʩʦʙʠ 

ʢʨʽʧʣʝʥʥʷ ï ʥʘ ʰʧʠʣʴʮʽ, ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʪʠʩʢʥʦʛʦ ʢʨʽʧʣʝʥʥʷ. 

ɹʫʣʠ ʩʧʨʦʙʠ ʟʘʢʨʽʧʠʪʠ ʜʘʪʯʠʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʧʦʢʩʠʜʥʦʾ ʩʤʦʣʠ, ʘʣʝ ʟʚʘʞʘʶʯʠ 

ʥʘ ʚʝʣʠʢʫ ʪʨʠʚʘʣʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʥʠʡ ʩʧʦʩʽʙ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʟʘ ʥʝ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ. 

ɺʽʙʨʘʮʽʡʥʠʡ ʩʠʛʥʘʣ, ʱʦ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʩʧʦʣʫʯʝʥʥʷʤ 

ʩʧʨʠʡʤʘʚʩʷ ʚʽʙʨʘʮʽʡʥʠʤ ʜʘʪʯʠʢʦʤ (B&K Type 4333 ˉ272437, ɼ-14, ʀʉ-317). 

ʇʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʜʘʪʯʠʢʠ ʢʘʣʽʙʨʫʚʘʣʠʩʴ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ɻʆʉʊ 25175ï82 

[34]. ʂʘʣʽʙʨʫʚʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.3.3. 

ɺʚʝʜʝʥʥʷ ʜʘʥʠʭ ʨʦʟʧʦʯʠʥʘʣʦʩʴ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʠ Pos.exe. ɼʘʣʽ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ ʚʠʙʠʨʘʶʪʴ
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ʈʠʩ 3.1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʤʧʣʝʢʩʫ ʇʆʉ -ʘ ʪʘ  ʙʣʦʢ-ʩʭʝʤʘ ʘʥʘʣʦʛʦʚʦʛʦ ʪʨʘʢʪʫ ʢʨʝʡʪʦʚʦʾ ʩʠʩʪʝʤʠ -ʙ .
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ʈʠʩ.3.2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʜʘʪʯʠʢʘ ʪʘ ʩʧʦʩʦʙʽʚ ʡʦʛʦ ʢʨʽʧʣʝʥʥʷ:

             ʘ-ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʘʢʩʝʣʝʨʦʤʝʪʨʘ;

             ʙ-ʚʠʤʦʛʠ ʜʦ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ;

             ʚ-ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʢʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʘ           
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ʈʠʩ.3.3. ʂʘʣʽʙʨʫʚʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ  Bruel & K j p r  
             Type 4433 (ʩʝʨʽʡʥʠʡ ˉ272437).

Ť æ 

 

  



ʨʝʞʠʤ ñLCARDò, ʷʢʠʡ ʘʢʪʠʚʽʟʫʻ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ʢʝʨʫʚʘʥʥʷ ʘʧʘʨʘʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʦʯʝʨʛʦʚʦ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʦʢʨʝʤʠʭ 

ʧʨʦʮʝʜʫʨ ʨʦʙʦʪʠ ʢʦʤʧʣʝʢʩʫ. 

ʇʨʦʮʝʜʫʨʘ SetParamKrait ʚʩʪʘʥʦʚʣʶʻ ʧʦʯʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʢʨʝʡʪʦʚʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʜʚʘ ʢʘʥʘʣʠ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʄɯʉ-200. ʇʨʦʛʨʘʤʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʙʣʦʢʠ ʢʨʝʡʪʦʚʦʾ ʩʠʩʪʝʤʠ: 

- ʢʨʝʡʪ (ʪʠʧ ʢʨʝʡʪʫ; ʢʽʣʴʢʽʩʪʴ ʢʨʝʡʪʽʚ; ʢʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ ʚ ʢʨʝʡʪʽ; 

ʚʠʙʽʨ ʤʦʜʫʣʽʚ ï ʧʽʜʩʠʣʶʚʘʯʽ, ʬʽʣʴʪʨʠ ʯʠ ʢʦʤʫʪʘʪʦʨʠ; ʚʠʜ ʞʠʚʣʝʥʥʷ ʢʨʝʡʪʫ); 

- ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʧʽʜʩʠʣʶʚʘʯʽ (ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʢʨʝʡʪʽ; ʤʽʩʮʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʚʭʦʜʽʚ; ʧʦʯʘʪʢʦʚʝ ʧʽʜʩʠʣʝʥʥʷ ʧʦ ʢʘʥʘʣʘʭ (ʚʠʙʠʨʘʻʪʴʩʷ, ʱʦʙ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʩʠʛʥʘʣ ʥʝ ʦʙʨʽʟʘʚʩʷ (ʨʠʩ.3.4.); ʧʨʠʩʪʨʽʡ ʚʠʙʦʨʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ); 

- ʘʥʘʣʦʛʦʚʽ ʬʽʣʴʪʨʠ (ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʢʨʝʡʪʽ; ʤʽʩʮʝ ʧʽʜʢʣʶʯʝʥʥʷ 

ʚʭʦʜʽʚ; ʪʠʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚʽʢʦʥ; ʯʘʩʪʦʪʘ ʟʨʽʟʫ); 

- ʢʦʤʫʪʘʪʦʨ (ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʢʨʝʡʪʽ; ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʜʣʷ 

ʧʽʜôʻʜʥʫʚʘʥʠʭ ʢʘʥʘʣʽʚ (ʟ ʢʦʤʫʪʘʪʦʨʦʤ ʟôʻʜʥʫʚʘʚʩʷ ʦʧʪʠʯʥʠʡ ʚʽʜʤʽʪʯʠʢ ɺʄʊ); 

- ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ɸʎʇ (ʪʠʧ ɸʎʇ; ʯʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ, ʤʢʩ; ʜʦʚʞʠʥʘ ʟʘʧʠʩʫʚʘʥʦʛʦ ʩʠʛʥʘʣʫ, ʩ; ʪʠʧ ʧʦʯʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ; ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʧʣʘʪʦʶ; ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʭʽʜʥʦʛʦ 

ʩʠʛʥʘʣʫ; ʚʠʜ ʩʠʛʥʘʣʫ (ʢʦʜ, ʚʦʣʴʪʠ); ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʘʨʘʤʝʪʨʠ). 

ʇʨʦʮʝʜʫʨʘ SetParamToFile ʚʩʪʘʥʦʚʣʶʻ ʧʘʨʘʤʝʪʨʠ ʢʨʝʡʪʦʚʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʚʚʝʜʝʥʥʷ ʦʮʠʬʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʢʨʝʤʠʡ ʬʘʡʣ, (ʽʤô̫  ʬʘʡʣʫ(*.usm), 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʠʩʫʚʘʥʠʭ ʩʠʛʥʘʣʽʚ ʚ ʬʘʡʣʽ). 

ʇʨʦʮʝʜʫʨʘ SetParamToBufer ʚʩʪʘʥʦʚʣʶʻ ʧʘʨʘʤʝʪʨʠ ʢʨʝʡʪʦʚʦʾ ʩʠʩʪʝʤʠ 

ʩʪʝʥʜʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʦʮʠʬʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʫʬʝʨʘ ʧʘʤ¡̫ʪʽ, ʚʽʜʚʝʜʝʥʽ 

ʇʆʉʦʤ, ʪʘʢʦʞ ʜʦʚʞʠʥʫ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʚʝʜʝʥʠʭ ʩʠʛʥʘʣʽʚ ʚ ʙʫʬʝʨʘʭ. 

ʇʨʦʮʝʜʫʨʘ DiagChannel ʜʽʘʛʥʦʩʪʫʻ ʚʽʙʨʦʢʘʥʘʣʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ 

ʢʘʙʝʣʝʡ ʚʽʙʨʦʜʘʪʯʠʢʽʚ ʰʣʷʭʦʤ ʟʘʧʠʩʫ ʩʠʛʥʘʣʽʚ ʫ ʧʘʤôʷʪʴ ʪʘ ʧʝʨʝʚʽʨʢʠ ʾʭ ʥʘ 

ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʥʝʩʧʨʘʚʥʦʩʪʽ. 



˭͙͊ͪͭͭ͟Ύ ͍͙͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡

ˤ͍ͨͦͪͫͯ͊ͤͤ͟Ύ ͙͍ͨ͊͊͡

˿͙͎͙ͤ͊͡ ͔͔͙ͨͪ͊͒͟͟͡ ͨͦͪ΄ͤΎ

˭͙͊ͪͭͭ͟Ύ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡

ˤ˸́ˤ˸́

ʈʠʩ.3.4. ʈʦʙʦʯʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ ɸʆʉ ʟ ʦʩʮʠʣʦʛʨʘʤʦʶ ʨʝʘʣʴʥʠʭ ʫʜʘʨʽʚ ʚʽʜ ʛʘʟʦʨʦʟʧʦʜʽʣʴʯʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʧʘʣʠʚʥʦʾ

              ʘʧʘʨʘʪʫʨʠ, ʎʇɻ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ  ( ʜʘʪʯʠʢ , ʷʢʠʡ ʨʝʻʩʪʨʫʻ ʩʠʛʥʘʣʠ ʎʇɻ B&K Type 4333 ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ 

              h ʧʠʣʴʮʽ )

 



ʇʨʦʮʝʜʫʨʘ AutoCalibrate ʚʠʢʦʥʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʽʜʩʠʣʝʥʥʷ 

ʢʘʥʘʣʽʚ. ʇʦ ʢʦʞʥʦʤʫ ʟ ʚʽʙʨʦʢʘʥʘʣʽʚ ʚʠʤʽʨʶʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʟʘʧʠʩʘʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ 

ʜʦʪʠ, ʧʦʢʠ ʘʤʧʣʽʪʫʜʘ ʟʘʧʠʩʫʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʥʝ ʧʨʠʡʤʝ ʥʘʣʝʞʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʇʨʦʮʝʜʫʨʘ InputCardToFile ʚʠʢʦʥʫʻ ʚʚʝʜʝʥʥʷ ʚ ʬʘʡʣ ʽʥʬʦʨʤʘʮʽʾ ʟʛʽʜʥʦ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʘʚʝʨʰʝʥʥʷ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʧʨʦʮʝʜʫʨ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʨʝʡʪʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʧʨʦʚʦʜʠʣʠ ʟʘʧʠʩ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʞʦʨʩʪʢʠʡ ʜʠʩʢ ʇɽʆʄ. 

ʏʘʩ ʟʘʧʠʩʫ ʪʨʠʚʘʚ 15ʩ. ɺʩʽ ʟʘʧʠʩʘʥʽ ʬʘʡʣʠ ʤʘʣʠ ʥʘʟʚʫ exp#_ˉ_.usm. ʈʦʟʤʽʨ 

ʬʘʡʣʽʚ ʙʣʠʟʴʢʦ 4800ʂ. 

ʉʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʬʘʡʣʫ ʪʠʧʫ ʋʉʄʃ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ: 

- ʟʘʛʦʣʦʚʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʬʘʡʣʫ (32 ʙʘʡʪʘ); 

- ʪʘʙʣʠʮʽ ʧʘʩʧʦʨʪʽʚ ʧʘʨʘʤʝʪʨʽʚ (58¶<ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ>); 

- ʽʥʬʦʨʤʘʮʽʾ (ʜʦʜʘʪʦʢ ɺ.1). 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʟʘʛʦʣʦʚʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʬʘʡʣʫ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 3.1. 

ʊʘʙʣʠʮʷ 3.1 

ʉʪʨʫʢʪʫʨʘ ʟʘʛʦʣʦʚʢʫ ʬʘʡʣʘ ʋʉʄʃ 

ʋʉʄʃ 
ɯʤôʷ 

ʚʠʨʦʙʫ 

ɯʤôʷ  

ʜʦʩʣʽʜʫ 

ɼʘʪʘ 

ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ 

ɻɻ.|MM.|ɼɼ 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʨʘʤʝʪʨʽʚ 

(ʭʘʨʘʢʪʝʨʠʩʪʠʢ) 

ʈʝʟʝʨʚʥʝ 

ʧʦʣʝ 

4 ʙʘʡʪ 8 ʙʘʡʪ 8 ʙʘʡʪ 8 ʙʘʡʪ 2 ʙʘʡʪ 2 ʙʘʡʪ 

ʋʉʄʃ 
CARD-

ʇʆʉ 
exp#20 06.10.99 4 - 

ʉʪʨʫʢʪʫʨʘ ʧʘʩʧʦʨʪʫ ʧʘʨʘʤʝʪʨʫ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: 

- ʽʤôʷ ʧʘʨʘʤʝʪʨʘ (ʮʠʣʽʥʜʨ, ʬʦʨʩʫʥʢʘ ʽ.ʪ.ʜ.); 

- ʽʤôʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʠ ʅɿ; 

- ʨʦʟʤʽʨʥʽʩʪʴ (ʚ ʙʘʡʪʘʭ); 



- ʜʠʩʢʨʝʪʥʽʩʪʴ; 

- ʂ0, ʂ1 (ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ); 

- ʜʦʚʞʠʥʘ ʤʘʩʠʚʫ (ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʫ); 

- ʬʦʨʤʘʪ (ANSI); 

- ʊʥ, ʊʢ (ʢʦʝʬʽʮʽʻʥʪʠ). 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʜʦ ʇɽʆʄ ʜʘʥʽ ʧʨʦ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘʥʦʩʠʣʠʩʷ ʚ 

ʞʫʨʥʘʣ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʬʦʨʤʽ (ʪʘʙʣ. 3.2): 

ʊʘʙʣʠʮʷ 3.2 

ʌʦʨʤʘ ʟʘʧʠʩʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʅʦʤʝʨ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʥʘʟʚʘ ʟʘʧʠʩʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ 
ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ 

exp#58 (ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ï750) 

ʎʠʣʽʥʜʨ ˉ3, ʙʝʟ ʬʽʣʴʪʨʘʮʽʾ, ʐʧʠʣʴʢʘ. 

1. ʅʘʩʦʩ 

2. ʌʦʨʩʫʥʢʘ 

3. ʎʠʣʽʥʜʨ 

4.  ɺʄʊ 

 

 

> 9 

> 19 

> 8 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʟʘʧʠʩʫʚʘʣʠʩʷ ʫ ʜʚʘ ʝʪʘʧʠ. ɼʘʥʽ ʟʘʧʠʩʘʥʽ ʥʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʎʇɻ, ʚʠʙʦʨʫ ʤʽʩʮʷ ʪʘ ʚʠʜʫ ʢʨʽʧʣʝʥʥʷ. 

ɼʘʥʽ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ, 

ʩʪʦʩʦʚʥʦ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʚʠʢʣʠʢʘʥʠʭ 

ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ, ʚʽʜ ʟʘʟʦʨʫ ʚ ʎʇɻ. 

3.2.3. ʄʝʪʦʜʠʢʘ ʚʠʤʽʨʫ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʎʇɻ 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʘʧʠʩʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʧʨʦʚʦʜʷʪʴ ʤʽʢʨʦʤʝʪʨʘʞ 

ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʢʘʨʪʘʤʠ ʤʽʢʨʦʤʝʪʨʘʞʫ, 

ɻʆʉʊ 18509ï80. ʇʘʨʘʤʝʪʨʠ ʽ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ ʧʨʠʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 3.3. 

 

 



ʊʘʙʣʠʮʷ 3.3 

ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʦïʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʜʠʟʝʣʷ 

ʉʄɼ-31ɸ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʨʠ ʤʽʢʨʦʤʝʪʨʘʞʽ. 

ʉʪʨʫʢʪʫʨʥʠʡ ʧʘʨʘʤʝʪʨ ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ ʅʫʪʨʦʤʽʨ ʽʥʜʠʢʘʪʦʨʥʠʡ ʅɯ; ɻʆʉʊ868ï72; 

ʤʝʞʽ ʚʠʤʽʨʫ, ʤʤ (100ï160); ʮʽʥʘ ʧʦʜʽʣʫ 

ʽʥʜʠʢʘʪʦʨʥʦʾ ʛʦʣʦʚʢʠï0,001ʤʤ; ɻʨʘʥʠʯʥʘ 

ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ °1,5ʤʢʤ. 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʦʨʰʥʷ ʄʽʢʨʦʤʝʪʨ ʄʂ 125ï1  

ɻʆʉʊ 6507ï78(100...125ʤʤ) ʮʽʥʘ ʧʦʜʽʣʫ 0,01 

ʤʤ, ɼʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ °0,004ʤʤ 

ʐʠʨʠʥʘ ʧʨʷʤʦʢʫʪʥʦʾ ʢʘʥʘʚʢʠ 

ʧʽʜ ʧʦʨʰʥʝʚʽ ʢʽʣʴʮʷ 

ʅʘʙʽʨ ʱʫʧʽʚ ˉ5 ɻʆʉʊ 882ï64  

ʂʣʘʩ ʪʦʯʥʦʩʪʽ 1 

ʊʦʚʱʠʥʘ ʧʦʨʰʥʝʚʦʛʦ ʢʽʣʴʮʷ ʄʽʢʨʦʤʝʪʨ ʄʂ 25-1 ɻʆʉʊ 6507ï78; 

(0...25ʤʤ) ʮʽʥʘ ʧʦʜʽʣʫ 0,01 ʤʤ, ɼʦʧʫʩʪʠʤʘ 

ʧʦʭʠʙʢʘ °0,004ʤʤ 

3.2.4. ʄʝʪʦʜʠʢʘ ʦʙʨʦʙʽʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠʩʷ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩ.3.5. ɺʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʨʝʞʠʤ 

ʨʦʙʦʪʠ ʧʘʢʝʪʫ ʇʆʉ. ʇʦʧʝʨʝʜʥʴʦ ʪʝʦʨʝʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʤʦʞʣʠʚʽ ʫʜʘʨʠ ʚ 

ʎʇɻ ʚʠʢʣʠʢʘʥʽ ʨʦʙʦʪʦʶ ʨʽʟʥʠʭ ʘʛʨʝʛʘʪʽʚ. ɼʘʥʠʡ ʘʥʘʣʽʟ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.3.6. 

ʇʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʩʧʨʷʞʝʥʴ, ʪʦʙʪʦ ʚʽʜʥʝʩʝʥʥʷ ʟʘʧʠʩʘʥʠʭ ʩʠʛʥʘʣʽʚ ʜʦ ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ: ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ (ʢʣʘʩ D0) ʽ ʛʨʘʥʠʯʥʦʛʦ (ʢʣʘʩ D1) ʟʘʟʦʨʽʚ ʚ ʎʇɻ.  

- ʂʽʣʴʢʽʩʪʴ N0 ʩʧʨʷʞʝʥʴ ʢʣʘʩʫ D0; 

- ʂʽʣʴʢʽʩʪʴ N1 ʩʧʨʷʞʝʥʴ ʢʣʘʩʫ D1. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʙʨʦʙʽʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ ʚʽʙʨʦʜʘʪʯʠʢʘ. 



ˤ͙͋ͪ͜ ͣͫ͜ͼΎ ͔ͪͨͤͤ͟͜͡Ύ 
͍͋ͪͦ͒͊ͭ͜;͙͊͟

ˤ͙͋ͪ͜ ͍͙͒ͯ ͔ͪͨͤͤ͟͜͡Ύ
 ͍ ͋ͪͦ͒͊ͭ͜;͙͊͟

ˤ͙͋ͪ͜ ͔͍ͨ͊ͪ͊ͣͭͪ͜ ͙ͪͦ͋ͦͭ ͎͙͍͊ͦͪͭͣ͜͡

ˤ͙͋ͪ͜ ͣͫ͜ͼΎ ͔ͪͨͤͤ͟͜͡Ύ
 ͍ ͋ͪͦ͒͊ͭ͜;͙͊͟

˻ͼͤ͊͜͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͙͒ͯ ͔ͪͨͤ͟͜͡-
ͤΎ ͒͊ͭ;͙͊͟ ͨͦ 
͙ͨͦ͘ͼ͜Ύͻ мΣнΣо

ˤ͙͋ͪ͜ ͍͙͒ͯ ͔ͪͨͤͤ͟͜͡Ύ ͍͋ͪͦ͒͊ͭ͜;͙͊͟Σ
 ͪ ͔͙͗ͣͯ ͙ͪͦ͋ͦͭ ͙͔͒͘͡Ύ ͜ ͙ͦͨͭͣ͊͡Έ͙ͤͻ ͔͍ͨ͊ͪ͊ͣͭͪ͜

 ͊ ͎͙͍ͦͪͭͣ͜͡

˽͙ͦ͘ͼ͜Ύ м        ˽͙ͦ͘ͼ͜Ύ н       ˽͙ͦ͘ͼ͜Ύ о 

ʈʠʩ.3.5. ʉʪʨʫʢʪʫʨʘ ʤʝʪʦʜʠʢʠ  ʦʙʨʦʙʽʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ.

              (ʇʦʟʠʮʽʷ 1, 2, 3 -  ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ -750, 1000  ʪʘ 

              1250  ʭʚ-1). 
 

 



ʈʠʩ.3.6. ʊʝʦʨʝʪʠʯʥʘ ʜʽʘʛʨʘʤʘ ʫʜʘʨʽʚ ʚʽʜ ʛʘʟʦʨʦʟʧʦʜʽʣʴʯʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʎʇɻ ʧʦ ʦʢʨʝʤʠʭ 

              ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʪʘ ʾʭ ʬʘʟʦʚʘ ʨʝʘʣʽʟʘʮʽʷ.

˾ͦ͋ͦ;͙͚ ͻ͒͜ ˤ͙ͨͯͫ͟ ˤͨͯͫ͟ ˿͙͔ͭͫͤͤͤΎ
240 360 600480120 720

˥ ͪ ͊ ͒ ͯ ͫ ͙  ͨ ͦ ͍ ͦ ͪ ͦ ͭ ͯ   ͟ ͦ ͡ ͜ ͤ ; ͊ ͭ ͦ ͎ ͦ  ͍ ͊ ͡ ͯ 

ˤ˸́ ˹˸́ˤ˸́ ˤ˸́˹˸́

˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͙͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡
̂͒͊ͪ ˤͨͦͪͫ͟

˾ͦ͋ͦ;͙͚ ͻ͒͜ ˤ͙ͨͯͫ͟ ˤͨͯͫ͟ ˿͙͔ͭͫͤͤΦ
240 360 600480120 720

˥ ͪ ͊ ͒ ͯ ͫ ͙  ͨ ͦ ͍ ͦ ͪ ͦ ͭ ͯ   ͟ ͦ ͡ ͜ ͤ ; ͊ ͭ ͦ ͎ ͦ  ͍ ͊ ͡ ͯ 

ˤ˸́ ˹˸́ˤ˸́˹˸́

˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͙͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡
̂͒͊ͪˤͨͦͪͫ͟

˿͙͔ͭͫͤͤΦ

˾ͦ͋ͦ;͙͚ ͻ͒͜ ˤ͙ͨͯͫ͟ ˤͨͯͫ͟˿͙͔ͭͫͤͤͤΎ
240 360 600480120 720

˥ ͪ ͊ ͒ ͯ ͫ ͙  ͨ ͦ ͍ ͦ ͪ ͦ ͭ ͯ   ͟ ͦ ͡ ͜ ͤ ; ͊ ͭ ͦ ͎ ͦ  ͍ ͊ ͡ ͯ 

ˤ˸́˹˸́ ˤ˸́˹˸́

˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͙͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡˭ͦͤ͊ ͍͒ͪ͜͟Φ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡
̂͒͊ͪˤͨͦͪͫ͟

ˤͨͯͫ͟

˭ͦͤ͊ ͍͒ͪ͜͟Φ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡

˾ͦ͋ͦ;͙͚ ͻ͒͜ ˤ͙ͨͯͫ͟ˤͨͯͫ͟ ˿͙͔ͭͫͤͤͤΎ
240 360 600480120 720

˥ ͪ ͊ ͒ ͯ ͫ ͙  ͨ ͦ ͍ ͦ ͪ ͦ ͭ ͯ   ͟ ͦ ͡ ͜ ͤ ; ͊ ͭ ͦ ͎ ͦ  ͍ ͊ ͡ ͯ 
˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͙͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡

̂͒͊ͪˤͨͦͪͫ͟
˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡

ˤ˸́ˤ˸́ ˤ˸́˹˸́ ˹˸́

˾ͦ͋ͦ;͙͚ ͻ͒͜ˤ͙ͨͯͫ͟ ˤͨͯͫ͟ ˿͙͔ͭͫͤͤͤΎ
240 360 600480120 720

˥ ͪ ͊ ͒ ͯ ͫ ͙  ͨ ͦ ͍ ͦ ͪ ͦ ͭ ͯ   ͟ ͦ ͡ ͜ ͤ ; ͊ ͭ ͦ ͎ ͦ  ͍ ͊ ͡ ͯ 
˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͙͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡

̂͒͊ͪˤͨͦͪͫ͟

240 360 600480120 720
˥ ͪ ͊ ͒ ͯ ͫ ͙  ͨ ͦ ͍ ͦ ͪ ͦ ͭ ͯ   ͟ ͦ ͡ ͜ ͤ ; ͊ ͭ ͦ ͎ ͦ  ͍ ͊ ͡ ͯ 

˾ͦ͋ͦ;͙͚ ͻ͒͜ˤ͙ͨͯͫ͟ ˤͨͯͫ͟ ˿͙͔ͭͫͤͤͤΎ

˭ͦͤ͊ ͍͒ͪ͜͟Φ ͍͙ͨΦ͊ͨ͊ͤ͊͟͡˭ͦͤ͊ ͍͒ͪ͜͟Φ ͍͙ͨΦ ͊ͨ͊ͤ͊͟͡˭ͦͤ͊ ͍͙͎͒ͪͭͦͦ͜͟ ͍͎ͨͯͫͤͦͦ͟ ͊ͨ͊ͤ͊͟͡
̂͒͊ͪˤͨͦͪͫ͟

ˤ˸́ˤ˸́ ˹˸́ ˹˸́

ˤ˸́˹˸́ ˹˸́ ˤ˸́
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ɼʣʷ ʢʦʞʥʦʛʦ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦʩʷ: 

1) ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ ʟʘ ʩʫʢʫʧʥʽʩʪʶ (N0+N1) 

ʩʧʨʷʞʝʥʴ; 

2) ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʚʠʷʚʣʝʥʥʷ ʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʟʘ ʟʘʧʠʩʦʤ ʚ 

15 ʩ ʽ ʧʨʦʚʦʜʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʟʥʘʯʝʥʴ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʟʥʘʢʠ. ɿʘ 

ʜʽʘʛʥʦʩʪʠʯʥʫ ʦʟʥʘʢʫ ʧʨʠʡʤʘʣʠ ʬʘʟʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʽʤʧʫʣʴʩʫ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ; 

3) ʦʮʽʥʠʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʬʘʟʠ ʜʣʷ 

ʢʣʘʩʽʚ ʽ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ; 

4) ʧʦʙʫʜʦʚʫ ʛʽʩʪʦʛʨʘʤʠ ʬʘʟʠ ʜʣʷ ʢʣʘʩʽʚ D0 ʽ D1, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʣʠ ʧʦʨʽʛ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʽʜʝʘʣʴʥʦʛʦ ʩʧʦʩʪʝʨʽʛʘʯʘ; 

5) ʦʙʯʠʩʣʝʥʥʷ ʥʠʞʥʴʦʾ ʜʦʚʽʨʯʦʾ ʤʝʞʽ ʜʣʷ ʩʫʤʘʨʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʜʨʫʛʦʶ ʧʦʣʦʚʠʥʦʶ ʩʠʛʥʘʣʽʚ ʜʣʷ ʢʣʘʩʫ D0 ʽ D1; 

6) ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʥʠʞʥʽʤʠ ʤʝʞʘʤʠ ʽ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ ʧʨʦʚʦʜʠʚʩʷ ʚʠʙʽʨ ʤʽʩʮʷ 

ʢʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʘ. 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 750, 1000, 1250 ʭʚ-1. ʚʽʜʧʦʚʽʜʥʦ ʧʦʟʠʮʽʾ (1,2,3) 

ʉʪʚʦʨʶʶʪʴʩʷ ʥʘʚʯʘʣʴʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʧʨʷʞʝʥʴ, ʜʣʷ ʢʣʘʩʽʚ D0 ʽ D1 ï N0j ʽ N1j, ʜʝ 

ñjò ï ʽʥʜʝʢʩ ʧʦʟʠʮʽʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. 

ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʢʨʽʧʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦʩʴ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʘ ʩʫʢʫʧʥʽʩʪʶ (N0j+N1j) 

ʩʧʨʷʞʝʥʴ ʽ ʧʦʙʫʜʦʚʫ ʩʧʝʢʪʨʽʚ ʧʦʪʫʞʥʦʩʪʽ; 

2) ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʚʠʷʚʣʝʥʥʷ ʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʨʦʚʝʩʪʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʟʘ ʟʘʧʠʩʦʤ ʚ 15 ʩ 

(ʜʣʷ ʯʘʩʪʦʪʠ 750 ʭʚ-1, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʩʬʦʨʤʦʚʘʥʠʡ ʤʘʩʠʚ ʟʥʘʯʝʥʴ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʟʥʘʢʠ. ɿʘ ʜʽʘʛʥʦʩʪʠʯʥʫ ʦʟʥʘʢʫ ʧʨʠʡʤʘʣʘʩʷ ʬʘʟʘ ʫʜʘʨʫ ʪʘ 

ʘʤʧʣʽʪʫʜʘ; 

3) ʦʮʽʥʠʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʦʟʥʘʢʠ 

ʜʣʷ ʢʣʘʩʽʚ ʽ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ; 



4) ʧʦʙʫʜʫʚʘʪʠ ʛʽʩʪʦʛʨʘʤʠ ʦʟʥʘʢʠ ʜʣʷ ʢʣʘʩʽʚ D0 ʽ D1, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʠʪʠ ʧʦʨʦʛʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʽʜʝʘʣʴʥʦʛʦ ʩʧʦʩʪʝʨʽʛʘʯʘ; 

5) ʦʮʽʥʠʪʠ ʥʠʞʥʽ ʜʦʚʽʨʯʦʾ ʤʝʞʽ ʜʣʷ ʩʫʤʘʨʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʘ ʜʨʫʛʦʶ ʧʦʣʦʚʠʥʦʶ ʩʠʛʥʘʣʽʚ ʜʣʷ ʢʣʘʩʫ D0 ʽ D1; 

6) ʧʨʦʚʝʩʪʠ ʚʠʙʽʨ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʘ  

ɺʠʙʽʨ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʧʨʦʚʦʜʷʪʴ ʟʘ 

ʦʮʽʥʢʦʶ ʛʽʩʪʦʛʨʘʤ ʦʟʥʘʢʠ ʜʣʷ ʢʣʘʩʽʚ D0 ʽ D1 ʚʠʭʦʜʷʯʠ ʟ ʚʠʩʦʢʦʾ ʥʘʜʽʡʥʦʩʪʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘ ʚʝʣʠʯʠʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʪʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦ ʧʦʟʠʮʽʷʭ 1,2,3 ʙʫʣʠ ï ʪʨʠ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʶ 

ʌʽʰʝʨʘ ʽ ʪʨʠ ʥʠʞʥʽʭ ʤʝʞʽ ʦʮʽʥʢʠ ʩʫʤʘʨʥʦʾ S ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʢʨʘʱʠʭ ʚʠʜʽʚ ʢʨʽʧʣʝʥʥʷ (ʰʧʠʣʴʢʘ, ʧʨʠʪʠʩʢʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʽʧʣʝʥʥʷ), ʜʣʷ ʢʨʘʱʦʛʦ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ, ʧʦʟʠʮʽʾ (ʨʝʞʠʤʫ ʨʦʙʦʪʠ 

ʜʠʟʝʣʷ), ʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʽʚ. 

3.2.5. ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ  

ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʣʷ ʢʦʞʥʦʾ ʧʦʟʠʮʽʾ 

(ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ) ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ʆʪʨʠʤʘʥʥʷ ʜʣʷ ʟʘʜʘʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʢʦʛʝʨʝʥʪʥʦʾ ʩʝʨʝʜʥʴʦʾ (ʧʦ 5 ʪʠ ʨʝʘʣʽʟʘʮʽʷʭ) ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ñʩʠʛʥʘʣ + ʧʝʨʝʰʢʦʜʘò ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʽʜʩʠʣʝʥʥʷ. 

2. ʆʪʨʠʤʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ ʢʦʛʝʨʝʥʪʥʦʾ ʩʝʨʝʜʥʴʦʾ (ʧʦ 5 ʪʠ 

ʨʝʘʣʽʟʘʮʽʷʭ) ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ñʧʝʨʝʰʢʦʜʠò ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʨʽʟʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ. 

3. ʆʪʨʠʤʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʧʦ ʚʩʽʭ ʮʠʣʽʥʜʨʘʭ ʨʽʟʥʠʮʽ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ñʩʠʛʥʘʣ ï ʧʝʨʝʰʢʦʜʘò. 

4. ʆʮʽʥʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʮʽ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʩʧʝʢʪʨʫ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ (ʟʘ ʨʽʚʥʝʤ ï6ʜɹ ʟʣʽʚʘ ʽ ʩʧʨʘʚʘ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ). 



3.2.6. ʄʝʪʦʜʠʢʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʩʠʛʥʘʣʽʚ 

ʆʙʨʦʙʽʪʦʢ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ 

ʇʆʉ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʦʤʘʥʜʥʠʤ ʨʝʞʠʤʦʤ 

ʨʦʙʦʪʠ ʧʘʢʝʪʫ. ɼʘʥʠʡ ʧʘʢʝʪ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʙʨʦʙʽʪʦʢ ʚ ʪʘʢʦʤʫ ʦʙʩʷʟʽ: 

- ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ; 

- ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ; 

- ʬʽʣʴʪʨʘʮʽʶ; 

- ʽʥʪʝʛʨʫʚʘʥʥʷ; 

- ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ; 

- ʧʝʨʝʪʚʦʨʝʥʥʷ ɻʽʣʴʙʝʨʪʘ ʽ ʨʦʟʨʘʭʫʥʦʢ ʡʦʛʦ ʦʛʠʙʘʶʯʦʾ. 

ʊʘʢʦʞ ʜʘʥʠʡ ʧʘʢʝʪ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʦʮʽʥʢʫ ʥʘʩʪʫʧʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

- ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʽʨʦʛʽʜʥʦʩʪʽ; 

- ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ; 

- ʜʠʩʧʝʨʩʽʾ; 

- ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʘʩʠʤʝʪʨʽʾ ʽ ʝʢʩʮʝʩʫ. 

ʆʩʥʦʚʦʶ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ. ʆʩʥʦʚʥʠʤʠ ʚʠʨʘʟʘʤʠ 

ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʚʭʽʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ {gn} n=0,é,N-1 ʻ: 
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ʇʨʦʮʝʜʫʨʦʶ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ ʻ ʘʣʛʦʨʠʪʤ 

ʰʚʠʜʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨôʻ (ɹʇʌ). 

ʈʘʤʢʘʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʦʮʽʥʢʘ ʥʘʩʪʫʧʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 



- ʘʤʧʣʽʪʫʜʥʦʛʦ ʩʧʝʢʪʨʫ, ʩʧʝʢʪʨʫ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʧʦʪʫʞʥʦʩʪʽ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʝʢʪʨʫ; 

- ʬʫʥʢʮʽʾ ʢʦʛʝʨʝʥʪʥʦʩʪʽ, ʢʦʛʝʨʝʥʪʥʦʾ ʚʠʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʚʽʜʥʦʰʝʥʥʷ 

ñʩʠʛʥʘʣ-ʧʝʨʝʰʢʦʜʘò. 

ɼʠʩʢʨʝʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨʴʻ ʜʣʷ ʚʠʙʽʨʢʠ ʧʨʦʮʝʩʫ {Xk, k=0,é,N-1} 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʉʧʝʢʪʨ ʱʽʣʴʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʧʦ ʄ ʨʝʘʣʽʟʘʮʽʷʭ ʽ 

ʤʘʻ ʨʦʟʤʽʨʥʽʩʪʴ (ʝʜ/ɻʮ). 

cʤʩʧʤ G
f

TnG Ö
D
=

1
),( , (3.4) 

ʜʝ Df ï ʯʘʩʪʦʪʘ ʦʧʠʪʫʚʘʥʥʷ ( ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʣʘ 160 ʢɻʮ.) 

ɸʤʧʣʽʪʫʜʥʠʡ ʩʧʝʢʪʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʩʧʝʢʪʨ ʧʦʪʫʞʥʦʩʪʽ ʽ ʤʘʻ 

ʨʦʟʤʽʨʥʽʩʪʴ (ʝʜ). ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ: 

( ) ( ).T,nGT,nG cʤA =  (3.5) 

ʇʽʜʩʠʩʪʝʤʘ ʬʽʣʴʪʨʘʮʽʾ ʨʝʘʣʽʟʫʻ ʮʠʬʨʦʚʫ ʨʝʢʫʨʩʠʚʥʫ ʬʽʣʴʪʨʘʮʽʶ ʽ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʩʣʽʜʦʚʥʦʤʫ ʧʽʜʢʣʶʯʝʥʥʶ ʢʘʥʦʥʽʯʥʠʭ ʣʘʥʮʶʛʽʚ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʟʘʣʝʞʥʽʩʪʴ 

NNNNNN XAXAXAYBYBY Ö+Ö+Ö+Ö+Ö= ---- 211201120 , (3.6) 

ʜʝ YNï ʚʽʜʬʽʣʴʪʨʦʚʘʥʠʡ ʤʘʩʠʚ; 

ʍNï ʚʭʽʜʥʠʡ ʤʘʩʠʚ; 

B0, B1, A0, A1, A2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʬʽʣʴʪʨʘ, ʷʢʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʽʟ ʟʘʜʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʄʦʞʣʠʚʦʩʪʽ ʧʘʢʝʪʫ ʇʆʉ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʬʽʣʴʪʨʠ: 

- ʝʣʽʧʪʠʯʥʠʡ ʬʽʣʴʪʨ ʰʦʩʪʦʛʦ ʧʦʨʷʜʢʫ (ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʫʭʘʥʥʷ ʥʘ ʧʦʜʚʽʡʥʽʡ 

ʯʘʩʪʦʪʽ ʟʨʽʟʫ ʥʝ ʤʝʥʰʝ 65 ɼɹ); 



- ʏʝʙʠʰʽʚʩʴʢʠʡ ʬʽʣʴʪʨ ʰʦʩʪʦʛʦ ʧʦʨʷʜʢʫ (ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʫʭʘʥʥʷ ʥʘ 

ʧʦʜʚʽʡʥʽʡ ʯʘʩʪʦʪʽ ʟʨʽʟʫ ʥʝ ʤʝʥʰʝ 60 ɼɹ); 

- ɹʘʪʝʨʚʦʨʪʦʚʩʴʢʠʡ ʬʽʣʴʪʨ ʚʦʩʴʤʦʛʦ ʧʦʨʷʜʢʫ (ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʫʭʘʥʥʷ ʥʘ 

ʧʦʜʚʽʡʥʽʡ ʯʘʩʪʦʪʽ ʟʨʽʟʫ ʥʝ ʤʝʥʰʝ 60 ɼɹ). 

ɺʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʬʽʣʴʪʨʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʽʟ ʟʘʧʘʩʦʤ ʚʠʤʦʛʠ ʜʣʷ ʬʽʣʴʪʨʽʚ 1 

ʢʣʘʩʫ (ʬʽʣʴʪʨʠ ʜʣʷ ʪʦʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʽʚ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ɻʆʉʊ 17168ï82. ʇʨʠʢʣʘʜ ʚʠʭʽʜʥʦʛʦ ʽ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʛʦ ʩʠʛʥʘʣʽʚ ʟʦʙʨʘʞʝʥʽ ʥʘ 

ʨʠʩ.3.7. ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 3-ʭ ʨʝʘʣʽʟʘʮʽʡ (ʨʠʩ.3.9). 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʚʠʙʨʘʥʦʛʦ ʬʽʣʴʪʨʫ ʦʪʨʠʤʘʥʽ ʘʤʧʣʽʪʫʜʥʦïʯʘʩʪʦʪʥʽ ʽ 

ʬʘʟʦʚʦïʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ.3.8.) ʩʠʥʪʝʟʦʚʘʥʦʛʦ ʬʽʣʴʪʨʫ ʥʘ ʽʥʪʝʨʚʘʣʽ 

ʯʘʩʪʦʪ: 

a) ʩʨFF Ö<< 20  ʜʣʷ ʅʏ ʬʽʣʴʪʨʘ; 

b) vn FF/F Ö<< 22  ʜʣʷ ʧʦʣʦʩʦʚʦʛʦ ʬʽʣʴʪʨʘ; 

c) ʩʨʩʨ FF/F Ö<< 22  ʜʣʷ ɺʏ ʬʽʣʴʪʨʘ, 

ʜʝ Fʩʨ ï ʯʘʩʪʦʪʘ ʟʨʽʟʫ ʜʣʷ ʅʏï, ɺʏï ʬʽʣʴʪʨʽʚ; 

Fn , Fv ï ʥʠʞʥʷ ʽ ʚʝʨʭʥʷ ʯʘʩʪʦʪʠ ʟʨʽʟʫ ʜʣʷ ʧʦʣʦʩʦʚʦʛʦ ʬʽʣʴʪʨʫ. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ, ʷʢʠʤʠ 

ʚʠʩʪʫʧʘʣʠ ʬʘʟʘ ʽ ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ 

ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʦʤʘʥʜʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ 

ʧʘʢʝʪʫ ʇʆʉ. ʊʦʙʪʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʷʢʝ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʟʘʚʜʘʥʥʷʤ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʘʣʛʦʨʠʪʤʦʤ   



͊

͋

10.0 10.06 10.12 10.18 10.24 10.3 10.36 10.42 10.48 10.54 10.6 10.66 10.72 10.78 10.84 10.9

10.0 10.06 10.12 10.18 10.24 10.3 10.36 10.42 10.48 10.54 10.6 10.66 10.72 10.78 10.84 10.9

ʈʠʩ.3.7. ɺʽʙʨʦʘʢʫʩʪʠʯʥʽ ʨʝʘʣʽʟʘʮʽʾ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʧʨʠ 1000 ʭʚ-1 (ʨʦʙʦʯʝ ʚʽʢʥʦ ʧʘʢʝʪʫ ʇʆʉ):

              ʘ - ʥʝʬʽʣʴʪʨʦʚʘʥʠʡ ʩʠʛʥʘʣ; 

              ʙ - ʬʽʣʴʪʨʦʚʘʥʠʡ ʩʠʛʥʘʣ (ʯʘʩʪʦʪʘ ʬʽʣʴʪʨʘʮʽʾ 70 ʢɻʮ).

͊ύ

͋ύ

 



ʈʠʩ.3.8. ɸʤʧʣʽʪʫʜʥʦ ʯʘʩʪʦʪʥʘ ʪʘ ʬʘʟʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʣʴʪʨʫ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ 

              ʧʨʠ ʯʘʩʪʦʪʽ ʟʨʽʟʫ 45 ʢɻʮ  (ʨʦʙʦʯʝ ʚʽʢʥʦ ʧʘʢʝʪʫ ʇʆʉ). 
 



1

2

3ʈʠʩ.3.9. ʄʘʩʰʪʘʙʦʚʘʥʽ ʚʽʜʬʽʣʴʪʨʦʚʘʥʽ ʩʠʛʥʘʣʠ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ

             ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʥʘ ʯʘʩʪʦʪʽ 70000 ɻʮ (ʨʦʙʦʯʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ ɸʆʉ):

              1 - ʧʝʨʰʘ ʨʝʘʣʽʟʘʮʽʷ; 2 - ʜʨʫʛʘ ʨʝʘʣʽʟʘʮʽʷ; 3 - ʪʨʝʪʷ  ʨʝʘʣʽʟʘʮʷ ʩʠʛʥʘʣʫ.



ʨʦʙʦʪʠ. ɼʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʠ, ʫ 

ʩʧʽʚʫʯʘʩʪʽ ʟ ʧʨʦʛʨʘʤʽʩʪʘʤʠ ʚʽʜʜʽʣʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʅɺʆ 

ñʉʣʘʚʫʪʠʯò. ʊʝʢʩʪʠ ʧʨʦʛʨʘʤ ʥʝ ʧʨʠʚʦʜʷʪʴʩʷ ʽʟ-ʟʘ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʦʩʪʘʥʥʽʭ.  

ʇʽʩʣʷ ʮʠʬʨʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʨʘʭʦʚʫʻʪʴʩʷ 

ʦʛʠʥʘʶʯʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ. ʇʦʜʘʣʴʰʠʡ ʦʙʨʦʙʽʪʦʢ ʦʛʠʥʘʶʯʦʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ ʚ ʯʘʩʦʚʽʡ 

ʦʙʣʘʩʪʽ (ʜʦʜʘʪʦʢ ɺ.2). ɹʘʟʦʶ ʨʦʙʦʪʠ ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʻ ʚʽʜʥʦʰʝʥʥʷ ñʩʠʛʥʘʣ ï 

ʧʝʨʝʰʢʦʜʘò. ɸʣʛʦʨʠʪʤ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʠʙʠʨʘʻʪʴʩʷ ʩʪʨʦʙʫʶʯʠʡ 

ʽʤʧʫʣʴʩ (ʟʘʜʘʻʪʴʩʷ ʢʫʪ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ ʚʽʜʥʦʩʥʦ ɺʊʄ ʨʦʙʦʯʦʛʦ ʭʦʜʫ). ɺ 

ʩʪʨʦʙʫʶʯʦʤʫ ʽʤʧʫʣʴʩʽ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ ʨʫʭʘʶʪʴʩʷ ʪʨʠ ʚʽʢʥʘ ʧʝʚʥʦʛʦ 

ʨʦʟʤʽʨʫ (ʣʽʚʝ ʙʦʢʦʚʝ, ʮʝʥʪʨʘʣʴʥʝ ʽ ʧʨʘʚʝ ʙʦʢʦʚʝ) (ʨʠʩ.3.10.). ʅʘ ʢʦʞʥʦʤʫ ʚʽʜʣʽʢʫ 

ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ (MOCenter) ʽ ʙʦʢʦʚʠʭ 

ʧʣʘʚʘʶʯʦʛʦ ʣʽʚʦʛʦ (MOLeftVar) ʪʘ ʧʨʘʚʦʛʦ (MORightVar) ʚʽʢʦʥ. ɼʘʣʽ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʾʭ ʚʽʜʥʦʰʝʥʥʷ ()PShumʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

( )

( )

PorogC

MinMORightVarMORight

MinMOLeftVarMOLeft

MOCenter
PShum ><

=

+=
=

2
, (3.7) 

ʊʦʯʢʘ, ʚ ʷʢʽʡ ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʙʫʜʝ ʥʘʡʙʽʣʴʰʝ, ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʫʤʫ 

ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ. ʇʨʠ ʮʴʦʤʫ ʬʽʢʩʫʶʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ: ʬʘʟʘ (Ugol) ʽ 

ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ (DiagnPr).  

ɼʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʽʪʢʫ 

ʟʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ: 

- ʢʫʪ ʧʦʯʘʪʢʫ ʩʪʨʦʙʫ ʚʽʜʥʦʩʥʦ ɺʄʊ ʨʦʙʦʯʦʛʦ ʭʦʜʫ; 

- ʢʫʪ ʢʽʥʮʷ ʩʪʨʦʙʫ ʚʽʜʥʦʩʥʦ ɺʄʊ ʨʦʙʦʯʦʛʦ ʭʦʜʫ; 

- ʰʠʨʠʥʘ ʣʽʚʦʛʦ ʙʦʢʦʚʦʛʦ ʚʽʢʥʘ; 

- ʰʠʨʠʥʘ ʧʨʘʚʦʛʦ ʙʦʢʦʚʦʛʦ ʚʽʢʥʘ; 

- ʰʠʨʠʥʘ ʣʽʚʦʛʦ ʧʣʘʚʘʶʯʦʛʦ ʚʽʢʥʘ; 

- ʰʠʨʠʥʘ ʧʨʘʚʦʛʦ ʧʣʘʚʘʶʯʦʛʦ ʚʽʢʥʘ;   



˶͍͔͜ ͍͔͋ͦͦ͟
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ʈʠʩ.3.10. ʈʦʙʦʯʝ ʚʽʢʥʦ ʧʘʢʝʪʫ ʇʆʉ, ʧʘʨʘʤʝʪʨʠ ʪʘ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʚʠʷʚʣʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

                ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ ʎʇɻ. 



- ʰʠʨʠʥʘ ʣʽʚʦʛʦ ʧʨʦʤʽʞʥʦʛʦ ʚʽʢʥʘ; 

- ʰʠʨʠʥʘ ʧʨʘʚʦʛʦ ʧʨʦʤʽʞʥʦʛʦ ʚʽʢʥʘ; 

- ʰʠʨʠʥʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʽʢʥʘ; 

- ʪʠʧ ʬʽʣʴʪʨʫ (ʏʝʙʠʰʝʚʘ, ʝʣʽʧʪʠʯʥʠʡ, ɹʘʪʝʨʚʦʨʪʘ); 

- ʚʠʜ ʬʽʣʴʪʨʫ (ʌʅʏ, ʌɺʏ, ʧʦʣʦʩʦʚʠʡ); 

- ʥʠʞʥʷ ʯʘʩʪʦʪʘ ʟʨʽʟʫ ʬʽʣʴʪʨʘ; 

- ʚʝʨʭʥʷ ʯʘʩʪʦʪʘ ʟʨʽʟʫ ʬʽʣʴʪʨʘ; 

ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʜʦʚʞʫʶʪʴ ʜʦ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʧʪʠʤʘʣʴʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ 

ʧʨʦʛʨʘʤʠ, ʧʨʠ ʷʢʠʭ ʧʨʦʭʦʜʠʪʴ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʤʘʢʩʠʤʫʤʫ ʧʦʪʫʞʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʩʧʨʷʞʝʥʥʷ ʎʇɻ. ʆʧʪʠʤʘʣʴʥʽʩʪʴ 

ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 
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, (3.8.) 

ʜʝ 
p
0j , 

r
0j , 

p
1j , 

r
1j  ï ʚʽʜʧʦʚʽʜʥʦ ʬʘʟʠ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʎʇɻ ʚʠʟʥʘʯʝʥʽ 

ʧʨʦʛʨʘʤʦʶ, ʚʨʫʯʥʫ ʪʘ ʬʘʟʠ ʜʣʷ ʥʝ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʎʇɻ ʚʠʟʥʘʯʝʥʽ 

ʧʨʦʛʨʘʤʦʶ ʽ ʚʨʫʯʥʫ; 

nn ï ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʘʥʘʣʽʟʫ ʩʧʨʘʚʥʦʛʦ (ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ); 

ʂä ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʨʘʚʥʠʭ ʽ ʥʝʩʧʨʘʚʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʨʽʚʥʷʥʥʷ. 

ʊʦʙʪʦ ʦʧʪʠʤʘʣʴʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ, ʧʨʠ ʷʢʠʭ ʫʩʝʨʝʜʥʝʥʠʡ 

ʢʚʘʜʨʘʪ ʤʦʜʫʣʷ ʨʽʟʥʠʮʽ ʤʽʞ ʬʘʟʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ ʧʨʦʛʨʘʤʦʶ ʽ ʚʨʫʯʥʫ, 

ʤʽʥʽʤʘʣʴʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʦʙʨʦʙʽʪʢʫ ʩʠʛʥʘʣʽʚ ʟʘ ʘʣʛʦʨʠʪʤʦʤ 

ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ ʻ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ ʧʨʠʚʝʜʝʥʦʛʦ ʚ ʜʦʜʘʪʢʫ 

ɼ.



ʈʠʩ.3.11. ʇʦʚʝʨʭʥʷ ʨʦʟʧʦʜʽʣʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ Va ʚʽʜ ʟʘʟʦʨʫ h ʚ ʎʇɻ ʜʣʷ  ʢʽʣʴʢʦʩʪʽ 

               ʨʝʘʣʽʟʘʮʽʡ N ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʜʚʠʛʫʥʘ ʉʄɼ -31ɸ ʧʨʠ 1000 ʭʚ-1

                    (ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ  ʧʨʦʛʨʘʤʠ STɸTISTICA 5).



ʇʽʩʣʷ ʦʙʨʦʙʽʪʢʫ ʚʩʽʭ ʬʘʡʣʽʚ ʋʉʄʃ ʩʪʚʦʨʶʶʪʴʩʷ ʤʘʩʠʚʠ ʟʥʘʯʝʥʴ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ (ʦʢʨʝʤʦ ʬʘʟʠ ʽ ʘʤʧʣʽʪʫʜʠ) ʧʦ ʢʦʞʥʦʤʫ ʮʠʣʽʥʜʨʫ ʽ ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. ʉʪʚʦʨʝʥʥʷ ʮʠʭ ʤʘʩʠʚʽʚ 

ʟʜʽʡʩʥʶʶʪʴ ʰʣʷʭʦʤ ʢʦʧʽʶʚʘʥʥʷ ʢʦʣʦʥʦʢ ñʋʛʦʣ ʤʘʢʩʠʤʫʤò ʽ ñɼʇò ʚ ʪʝʢʩʪʦʚʽ 

ʬʘʡʣʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʽʚ ʧʨʠʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 3.4: 

ʊʘʙʣʠʮʷ 3.4 

ʅʘʟʚʠ ʬʘʡʣʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʽʪʢʫ ʩʠʛʥʘʣʽʚ ʟʘ ʘʣʛʦʨʠʪʤʦʤ  

ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ 

ʏʘʩʪʦʪʘ 

ʦʙʝʨ-

ʪʘʥʥʷ, 

ʭʚ-1 

ʅʘʟʚʘ ʬʘʡʣʫ ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʟôʻʜʥʘʥʥʷ 

ʌʘʟʠ ɺʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ 

ʩʧʨʘʚʥʦʛʦ ʥʝ ʩʧʨʘʚʥʦʛʦ ʩʧʨʘʚʥʦʛʦ ʥʝ ʩʧʨʘʚʥʦʛʦ 

750 750f_is.txt 750f_no.txt 750ʘ_is.txt 750a_no.txt 

1000 1000f_is.txt 1000f_no.txt 1000ʘ_is.txt 1000a_no.txt 

ʅʘ ʨʠʩ. 3.11 ʟʦʙʨʘʞʝʥʦ ʧʦʚʝʨʭʥʶ ʨʦʟʧʦʜʽʣʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ 

ʘʤʧʣʽʪʫʜʠ Va ʚʽʜ ʟʘʟʦʨʫ h ʚ ʎʇɻ ʜʣʷ ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʡ N ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʩʠʛʥʘʣʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʠ 1000 ʭʚ-1, ʦʪʨʠʤʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʽʪʢʫ 

ʬʘʡʣʫ ʨʝʟʫʣʴʪʘʪʫ 1000ʘ_is.txt ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 5.1. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʨʫʯʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʮʠʭ ʜʘʥʠʭ. ʊʦʤʫ ʧʦʜʘʣʴʰʠʡ ʦʙʨʦʙʽʪʦʢ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʫʯʘʩʥʦʛʦ ʙʘʟʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʇɽʆʄ ʪʘ ʨʦʟʨʦʙʣʝʥʦʛʦ. 

3.2.7. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ 

ɼʣʷ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʘʰʠʥ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʽ 

ʤʘʣʦʛʘʙʘʨʠʪʥʽ ʧʝʨʝʥʦʩʥʽ ʧʨʠʣʘʜʠ. ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʠʡ ʧʨʠʣʘʜ ʜʣʷ 

ʙʝʟʨʦʟʙʽʨʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ.3.12, ʘ). 

ɿʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʘ.  



ʈʠʩ.3.12. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʠʣʘʜʦʤ.

                ʘ) - ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʣʘʜʫ;

                ʙ) - ʤʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʘ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ;

                ʚ) - ʤʽʩʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʙʨʦʜʘʪʯʠʢʘ.

͊ύ

͋ύ

͍ύ

 



ʆʩʥʦʚʥʽ ï ʟʘʟʦʨʠ ʚ ʟôʻʜʥʘʥʥʽ ñʛʽʣʴʟʘïʧʦʨʰʝʥʴò ʎʇɻ ʜʚʠʛʫʥʘ ʟʘ ʬʘʟʦʚʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

ɼʦʜʘʪʢʦʚʽ ï ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʦʢʨʝʤʠʤʠ ʩʝʢʮʽʷʤʠ 

ʥʘʩʦʩʘ; ʪʝʧʣʦʚʽ ʟʘʟʦʨʠ ʛʘʟʦʨʦʟʧʦʜʽʣʴʯʦʛʦ ʤʝʭʘʥʽʟʤʫ; ʬʘʟʠ ʟʘʢʨʠʪʪʷ ʢʣʘʧʘʥʽʚ 

ʛʘʟʦʨʦʟʧʦʜʽʣʴʯʦʛʦ ʤʝʭʘʥʽʟʤʫ; ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʣʘʜʫ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 3.5. 

ʊʘʙʣʠʮʷ 3.5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʣʘʜʫ ʜʣʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ. 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ 
ʂʽʣʴʢʽʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʂʽʣʴʢʽʩʪʴ ʜʘʪʯʠʢʽʚ 3 

ʊʠʧ 

ʜʘʪʯʠʢʽʚ: 

ʆʧʦʨʥʦʾ ʪʦʯʢʠ ʆʧʪʠʯʥʠʡ 

ʉʠʥʭʨʦʥʽʟʘʮʽʾ ʽ ʚʠʤʽʨʫ ʚʽʙʨʘʮʽʾ ʇô̒ ʟʦʘʢʩʝʣʝʨʦʤʝʪʨ 

ɼʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʫ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ɻʮ 
ʜʦ 10000 

ʂʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ 10é150 

ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʘʨʘʪʦʨʽʚ ʘʤʧʣʽʪʫʜʠ, ʰʪ 10 

ʌʘʟʘ ʚʠʥʠʢʥʝʥʥʷ ʩʪʨʦʙʫ, ʛʨʘʜ. ʧ.ʢ.ʚ. 0é90 

ʊʨʠʚʘʣʽʩʪʴ ʩʪʨʦʙʫ, 0 ʧ.ʢ.ʚ. 
ʧʨʠ 600 ʭʚ-1 0é75 

ʧʨʠ 2000 ʭʚ-1 0é40 

ɻʨʘʥʠʮʷ ʚʠʤʽʨʫ ʟʘʟʦʨʽʚ ʚ ʎʇɻ, ʤʤ 0,15é0,7 

ʏʘʩʪʦʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʌɺʏ ʽ ʌʅʏ, ɻʮ 70000 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʤʤ 100ʭ150ʭ200 

ʄʘʩʘ, ʢʛ ʥʝ ʙʽʣʴʰʝ 0,6 

ʇʨʠʣʘʜ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ ʫʤʦʚʘʭ ʧʫʥʢʪʫ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚ, ʩʪʘʥʮʽʡ ʊʆ, ʥʘ ʨʝʤʦʥʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʘ ʪʘʢʦʞ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 



ʇʨʠʣʘʜ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʉʄɼ-31ɸ, ʉʄɼ-31 ʪʘ 

ʉʄɼ-23, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʘʭ ʩʽʤʝʡʩʪʚʘ. ʇʨʠ 

ʢʦʤʧʣʝʢʪʫʚʘʥʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʻ 

ʤʦʞʣʠʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʣʘʜʫ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʽʥʰʠʭ ʤʘʨʦʢ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʠʣʘʜʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.3.13. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʯʦʪʠʨʴʦʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʫʟʣʽʚ: ʚʽʙʨʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫïɯ, ʢʘʥʘʣʫ ʦʧʦʨʠ ïɯɯ, 

ʢʘʥʘʣʫ ʬʦʨʤʫʚʘʥʥʷ ʧʦʯʘʪʢʫ ʩʪʨʦʤʫ ï ɯɯɯ ʪʘ ʚʣʘʩʥʝ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ IV, 

ʚʠʢʦʥʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʭʝʤ. ʇʦʚʥʘ ʝʣʝʢʪʨʦʥʥʘ ʩʭʝʤʘ ʚʩʽʭ 

ʚʫʟʣʽʚ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.3.14. 

ɺʽʙʨʘʮʽʡʥʠʡ ʢʘʥʘʣ ɯ ʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʫ ʚʟʘʻʤʦʜʽʾ 

ʩʧʨʷʞʝʥʥʷ, ʷʢʝ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜ, ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʽ 

ʦʙʨʦʙʽʪʢʫ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ 1, ʧʽʜʩʠʣʶʚʘʯʽʚ 2,3, ʬʽʣʴʪʨʫ 

ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ (ʌɺʏ) 4, ʬʽʣʴʪʨʘ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ (ʌʅʏ) 5 ʪʘ ʢʦʤʧʘʨʘʪʦʨʘ 7. 

ʂʘʥʘʣ ʦʧʦʨʠ ɯɯ (ʢʘʥʘʣ ʬʦʨʤʫʚʘʥʥʷ ʦʧʦʨʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʚʽʜʥʦʩʥʦ ʷʢʦʛʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʯʘʩʦʚʽ ʧʦʣʦʞʝʥʥʷ ʚʩʽʭ ʽʥʰʠʭ ʽʤʧʫʣʴʩʽʚ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʧʫʣʴʩʫ, ʧʦʣʦʞʝʥʥʷ ʷʢʦʛʦ ʞʦʨʩʪʢʦ ʧʦʚôʷʟʘʥʝ ʟ ʢʫʪʦʚʠʤ 

ʧʦʣʦʞʝʥʥʷʤ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ 8, 

ʧʽʜʩʠʣʶʚʘʯʽʚ-ʬʦʨʤʫʚʘʯʽʚ ʽʤʧʫʣʴʩʫ 9, 12, ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ (ɼ14) 11 ʪʘ 

ʪʨʠʛʝʨʘ 10 ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʜʥʽʻʾ ʟ ʜʚʦʭ ʚʽʜʤʽʪʦʢ ɺʄʊ. 

ʂʘʥʘʣ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʦʙ-ʽʤʧʫʣʴʩʫ ï ɯɯɯ ʩʣʫʞʠʪʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʽʤʧʫʣʴʩʫ ʜʦʚʽʣʴʥʦʾ ʜʦʚʞʠʥʠ ʪʘ ʬʘʟʠ ʧʦ ʢʫʪʫ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ ʚ ʮʠʢʣʽ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. ʇʦʣʦʞʝʥʥʷ ʩʪʨʦʙ-

ʽʤʧʫʣʴʩʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 900 ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʦʧʦʨʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʚʠʜʽʣʝʥʦʛʦ ʚ ʢʘʥʘʣʽ ʦʧʦʨʠ. ʎʝʡ ʢʘʥʘʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʛʝʥʝʨʘʪʦʨʘ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʣʠʚʘʥʴ ʽʟ ʟʤʽʥʥʦʶ ʯʘʩʪʦʪʦʶ 14, ʦʜʥʦʚʽʙʨʘʪʦʨʽʚ 15 ʽ 

16. ʇʝʨʰʠʡ ʽʟ ʥʠʭ ʬʦʨʤʫʻ ʧʦʯʘʪʦʢ ʩʪʨʦʙʫ, ʘ ʽʥʰʠʡ ï ʡʦʛʦ ʢʽʥʝʮʴ. 
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ʈʠʩ.3.13. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ  ʚʽʙʨʦʧʨʦʮʝʩʽʚ 

                ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ (70 ʢɻʮ).
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ʈʠʩ.3.14. ʇʨʠʥʮʠʧʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ  ʚʽʙʨʘʮʽʾ.
 



ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ IV ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʽʤʧʫʣʴʩʽʚ ʥʘ ʨʽʚʥʷʭ ʢʦʤʧʘʨʘʮʽʾ, ʚʽʜ ɺʄʊ ʜʦ ɺʄʊ ʪʘ ʚʽʜ ɺʄʊ ʜʦ ʧʦʯʘʪʢʫ ʩʪʨʦʙ-

ʽʤʧʫʣʴʩʫ. ʂʘʥʘʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʽʯʠʣʴʥʠʢʽʚ 17 ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ  

ʪʘʙʣʦ 18. 

ɼʘʥʠʡ ʧʨʠʣʘʜ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʶ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʦʯʢʘʭ ʝʣʝʢʪʨʦʥʥʦʾ ʩʭʝʤʠ. ʎʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭʧʨʦʤʝʥʝʚʦʛʦ 

ʦʩʮʠʣʦʛʨʘʬʘ 6. 

ʇʨʠʣʘʜ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʽʜ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ 8 ʢʘʥʘʣʫ 

ʦʧʦʨʠ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʘʣʠʚʦʧʨʦʚʽʜ (ʙʽʣʷ ʬʦʨʩʫʥʢʠ) ʜʚʠʛʫʥʘ, 

ʧʦʩʪʫʧʘʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʚʽʙʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. ʇʽʩʣʷ 

ʧʽʜʩʠʣʝʥʥʷ ʟʥʽʤʘʶʪʴ ʚʽʙʨʘʮʽʡʥʽ ʽʤʧʫʣʴʩʠ. ɺʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʟʦʩʝʨʝʜʞʝʥʝ ʫ 

ʚʫʟʴʢʦʤʫ ʧʨʦʤʽʞʢʫ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʜʠʥ ʨʘʟ ʟʘ ʮʠʢʣ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ. ɿʘʚʜʷʢʠ ʟʥʘʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʶ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ ʜʦ ʧʝʨʝʰʢʦʜʠ ʚʽʜ 

ʽʥʰʠʭ ʩʝʢʮʽʡ, ʚ ʤʽʩʮʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʧʽʩʣʷ ʢʦʤʧʘʨʘʮʽʾ ʥʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʽʚʥʽ (4 ɺ) ʚ ʧʦʨʦʛʦʚʽʡ ʩʭʝʤʽ ʦʪʨʠʤʫʻʪʴʩʷ ʦʜʠʥ ʽʤʧʫʣʴʩʥʠʡ ʩʠʛʥʘʣ 

ʟʘ ʮʠʢʣ ʨʦʙʦʪʠ, ʟ ʬʘʟʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʤ ʤʦʤʝʥʪʘʤ ʮʠʢʣʫ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ʽʤʧʫʣʴʩʫ ʚ ʧʨʠʩʪʨʦʾ ʚʚʝʜʝʥʠʡ ʢʘʥʘʣ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʧʫʣʴʩʫ ʦʧʦʨʥʦʾ ʪʦʯʢʠ (ɺʄʊ). ʇʨʦʪʝ ʟʘ ʮʠʢʣ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ 

ʬʦʨʤʫʶʪʴʩʷ ʜʚʘ ʽʤʧʫʣʴʩʫ ʚʽʜʤʽʪʢʠ ɺʄʊ. ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ̔ ʜʤʽʪʢʘ ɺʄʊ, ʧʽʩʣʷ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ñʨʦʙʦʯʠʡ ʭʽʜò. ɺʠʙʽʨ ʧʦʪʨʽʙʥʦʛʦ 

ʽʤʧʫʣʴʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʛʝʨʘ 10, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʨʦʭʦʜʞʝʥʥʷ 

ʽʤʧʫʣʴʩʫ ʚʽʜ ʦʧʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ, ʢʦʣʠ ʧʝʨʝʜ ʥʠʤ ʧʨʠʩʫʪʥʽʡ ʽʤʧʫʣʴʩ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. ʅʘʩʪʫʧʥʠʡ ʽʤʧʫʣʴʩ ɺʄʊ ʽʛʥʦʨʫʻʪʴʩʷ. 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʩʧʨʷʞʝʥʴ ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʘʩʦʚʘ ʩʝʣʝʢʮʽʷ ʫ 

ʚʫʟʴʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʮʠʢʣʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʦʙ ï ʽʤʧʫʣʴʩʫ ʤʘʣʦʾ ʜʦʚʞʠʥʠ (0é70 ̄ʧ.ʢ.ʚ.) ʪʘ ʬʘʟʠ 

(0é900 ʧ.ʢ.ʚ.) ʚ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʘ ʩʪʘʙʽʣʴʥʠʭ ʦʜʥʦʚʽʙʨʘʪʦʨʘ. 

ʉʪʨʦʙ ï ʽʤʧʫʣʴʩ ʬʦʨʤʫʻʪʴʩʷ ʧʽʩʣʷ ʧʦʜʘʯʽ ʧʝʨʝʜʥʴʦʛʦ ʬʨʦʥʪʫ ʽʤʧʫʣʴʩʫ ɺʄʊ ʚʽʜ 

ʪʨʠʛʝʨʘ 10. ʇʝʨʰʠʡ ʦʜʥʦʚʽʙʨʘʪʦʨ 15 ʬʦʨʤʫʻ ʽʤʧʫʣʴʩ, ʷʢʠʡ ʟôʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ 



ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʧʽʩʣʷ ʟʘʧʫʩʢʫ. ʐʠʨʦʢʠʡ ʽʥʪʝʨʚʘʣ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʚʞʠʥʠ 

ʟʘʪʨʠʤʢʠ ʧʦʜʘʯʽ ʩʠʛʥʘʣʫ ʦʙʫʤʦʚʣʝʥʠʡ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʯʘʩʪʦʪʠ 

ʦʧʦʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 14 ʪʘ ʩʪʫʧʽʥʯʘʩʪʦʾ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʜʽʣʝʥʥʷ ʣʽʯʠʣʴʥʠʢʘ. 

ʆʜʥʦʚʽʙʨʘʪʦʨ 16 ʚʠʢʦʥʘʥʦ ʟʘ ʪʘʢʦʶ ʞ ʩʭʝʤʦʶ, ʪʽʣʴʢʠ ʟʘʧʫʩʢ ʡʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʽʜ ʽʤʧʫʣʴʩʫ ʧʝʨʰʦʛʦ ʦʜʥʦʚʽʙʨʘʪʦʨʘ. ɺʽʥ ʬʦʨʤʫʻ ʢʽʥʝʮʴ ʩʪʨʦʙ ʽʤʧʫʣʴʩʫ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʫʧʽʥʯʘʩʪʝ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʩʪʨʦʙʫ (10 

ʧʦʣʦʞʝʥʴ). 

ɺʽʜ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ ʽ ʚʽʙʨʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʜʝʬʝʢʪʥʽʡ 

ʟʦʥʽ ʜʚʠʛʫʥʘ, ʨʝʘʣʽʟʘʮʽʾ ʩʠʛʥʘʣʫ ʧʦʩʪʫʧʘʶʪʴ ʥʘ ʧʽʜʩʠʣʶʚʘʯ 2, ʜʝ ʡ 

ʧʽʜʩʠʣʶʶʪʴʩʷ ʧʦ ʘʤʧʣʽʪʫʜʽ ʚ 10 ʨʘʟ. ɼʘʣʽ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪʴ ʥʘ ʧʽʜʩʠʣʶʚʘʯ 3 

(ʧʣʘʚʥʘ ʟʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʚʽʜ 1 ʜʦ 15). ʇʽʜʩʠʣʝʥʘ ʜʦ ʧʦʪʨʽʙʥʦʛʦ 

ʨʽʚʥʷ ʨʝʘʣʽʟʘʮʽʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʘ ʥʘ ʬʽʣʴʪʨ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʘ ʜʘʣʽ ï ʥʘ ʬʽʣʴʪʨ ʥʠʟʴʢʦʾ ʯʘʩʪʦʪʠ. ʆʙʠʜʚʘ ʬʽʣʴʪʨʘ 

ʥʘʣʘʛʦʜʞʝʥʽ ʥʘ ʯʘʩʪʦʪʫ 70 ʢɻʮ. ʅʘ ʧʦʜʚʽʡʥʽʡ ʯʘʩʪʦʪʽ ʟʨʽʟʫ ʬʽʣʴʪʨʠ ʦʩʣʘʙʣʷʶʪʴ 

ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʥʘ 52 ʜɹ. ʇʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʚʽʙʨʦʩʠʛʥʘʣ ʧʦʩʪʫʧʘʻ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʦʩʮʠʣʦʛʨʘʬ. 

ʇʽʜʩʠʣʝʥʠʡ ʩʠʛʥʘʣ ʤʦʞʝ ʪʘʢʦʞ ʧʦʜʘʚʘʪʠʩʴ ʥʘ ʢʦʤʧʘʨʘʪʦʨ ʨʽʚʥʷ 7, ʘ ʧʽʩʣʷ 

ʥʴʦʛʦ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʽʤʧʫʣʴʩʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʢʦʤʧʘʨʘʮʽʾ ï ʜʦ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ. ʎʶ ʯʘʩʪʠʥʫ ʧʨʠʣʘʜʫ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. ɻʝʥʝʨʘʪʦʨ 13 ʚʠʨʦʙʣʷʻ 

ʩʪʘʙʽʣʽʟʦʚʘʥʫ ʯʘʩʪʦʪʫ ʽʤʧʫʣʴʩʽʚ 131124 ɻʮ, ʷʢʽ ʧʦʯʝʨʛʦʚʦ ʟʘʧʦʚʥʶʶʪʴ ʧʨʦʩʪʽʨ 

ʚʽʜ ɺʄʊ ʜʦ ɺʄʊ, ʘʙʦ ʞ ʚʽʜ ɺʄʊ ʜʦ ʧʦʯʘʪʢʫ ʩʪʨʦʙï̔ ʤʧʫʣʴʩʫ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʣʘʜʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʘʪʯʠʢʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʤʽʩʮʷ. 

ɼʘʪʯʠʢ ʚʽʙʨʘʮʽʾ 1 ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʙʣʦʢ ʮʠʣʽʥʜʨʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʯʠ ʰʧʠʣʴʢʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʢʦʤʧʣʝʢʪ, ʥʘ ʪʦʡ ʮʠʣʽʥʜʨ, ʷʢʠʡ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ (ʨʠʩ.3.12., ʙ). 

ɼʘʪʯʠʢ ʚʽʙʨʘʮʽʾ ʢʘʥʘʣʫ ʦʧʦʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʧʘʣʠʚʦʧʨʦʚʦʜ ʙʽʣʷ 

ʬʦʨʩʫʥʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʠʣʽʥʜʨʘ (ʨʠʩ.3.12, ʚ). 



ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ɺʄʊ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʰʠʡ 

ʮʠʣʽʥʜʨ ʫ ɺʄʊ ʥʘ ʪʘʢʪʽ ʩʪʠʩʥʝʥʥʷ. ʅʘ ʰʢʽʚ ʧʨʠʚʦʜʫ ʥʘʩʦʩʫ ʛʽʜʨʦʩʪʘʪʠʯʥʦʾ 

ʪʨʘʥʩʤʽʩʽʾ (ɻʉʊ) ʟʘʢʨʽʧʣʶʶʪʴ ʚʽʜʤʽʪʥʠʢ ɺʄʊ (ʧʣʘʩʪʠʥʫ). ʉʫʤʽʱʘʶʪʴ ʢʨʦʤʢʫ 

ʧʣʘʩʪʠʥʠ ʟ ʧʦʜʽʣʢʦʶ ʥʘ ʜʘʪʯʠʢʫ. 

ʇʽʜôʻʜʥʫʶʪʴ ʚʩʽ ʜʘʪʯʠʢʠ ʜʦ ʧʨʠʣʘʜʫ, ʘ ʧʨʠʣʘʜ ï ʜʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

ɿʘʧʫʩʢʘʶʪʴ ʜʚʠʛʫʥ ʪʘ ʧʨʦʛʨʽʚʰʠ ʡʦʛʦ ʜʦ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʧʦʯʠʥʘʶʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʘʣʝʪʥʠʡ ʧʝʨʝʤʠʢʘʯ ʚ 2 ʧʦʣʦʞʝʥʥʷ (ɺʄʊ); 

- ʚʧʝʚʥʶʶʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʦʧʦʨʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʨʦʙʫ; 

- ʧʦʜʘʚʰʠ ʥʘ ʦʜʠʥ ʽʟ ʚʭʦʜʽʚ ʦʩʮʠʣʦʛʨʘʬʘ ʚʽʜʬʽʣʴʪʨʦʚʘʥʠʡ ʩʠʛʥʘʣ 

ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʘ ʥʘ ʽʥʰʠʡ ʚʭʽʜ ï ʩʪʨʦʙʫʶʯʠʡ ʽʤʧʫʣʴʩ, ʜʦʙʠʚʘʶʪʴʩʷ 

ʧʦʚʥʦʛʦ ʩʧʽʚʧʘʜʘʥʥʷ ʧʦʯʘʪʢʫ ʩʪʨʦʙʫ ʽʟ ʤʘʢʩʠʤʫʤʦʤ ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ; 

- ʥʘʪʠʩʢʫʶʯʠ ʥʘ ʢʥʦʧʢʫ ñʇʫʩʢò ʧʨʦʚʦʜʷʪʴ 10 ʟʘʤʽʨʽʚ ʪʘ ʦʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ; 

- ʧʝʨʝʢʣʶʯʘʶʪʴ ʛʘʣʝʪʥʠʡ ʧʝʨʝʤʠʢʘʯ ʫ 3 ʧʦʣʦʞʝʥʥʷ ñʉʪʨʦʙò ʽ ʥʘʪʠʩʢʫʶʯʠ ʥʘ 

ʢʥʦʧʢʫ ñʇʫʩʢò ʨʦʙʣʷʪʴ ʪʘʢʦʞ 10 ʟʘʤʽʨʽʚ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ 

ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ: 

360Ö=
ɺʄʊ

ʩʪʨʦʙ

n

n
f , (3.9) 

ʜʝ f  ï ʬʘʟʘ ʫʜʘʨʥʦʛʦ ʽʤʧʫʣʴʩʫ; 

ʩʪʨʦʙ
n  ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʤʽʞ ɺʄʊ ʪʘ ʧʦʯʘʪʢʦʤ ʩʪʨʦʙʫ; 

ɺʄʊ
n  ï ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʤʽʞ ɺʄʊ ʽ ɺʄʊ. 

3.2.8. ʄʝʪʦʜʠʢʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʤʝʪʦʜʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʽʘʛʥʦʟʫ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʩʠʥʪʝʟʫ ʤʝʪʦʜʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʚʽʜʥʦʩʥʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʟʘ ʬʘʟʦʶ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ 



ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ, ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʤʦʚʽ 

MathCad2000 (ʜʦʜʘʪʦʢ ɽ). ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘʚʝʜʝʥʽ ʫ 

ʨʦʟʜʽʣʽ 2 (ʧʽʜʨʦʟʜʽʣ 2.3). 

ɼʣʷ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʜʽʘʛʥʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʚʦʨʝʥʽ ʤʘʪʨʠʮʽ ʨʦʟʧʦʜʽʣʫ ʨʝʘʣʽʟʘʮʽʡ ʬʘʟʠ ʪʘ 

ʘʤʧʣʽʪʫʜʠ ʚʠʥʠʢʥʝʥʥʷ ʫʜʘʨʫ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ɯ ʪʘ ʥʝʩʧʨʘʚʥʦʛʦ N ʟôʻʜʥʘʥʴ 

(ʪʘʙʣ.3.4). ʇʨʠ ʮʴʦʤʫ ʚʚʦʜʷʪʴʩʷ ʪʘʢʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

ɯ_f i,j, N_f i,j ï ʤʘʪʨʠʮʽ ʨʦʟʧʦʜʽʣʫ ʨʝʘʣʽʟʘʮʽʡ ʬʘʟʠ; 

I_ai,j, N_ai,j ï ʤʘʪʨʠʮʽ ʨʦʟʧʦʜʽʣʫ ʨʝʘʣʽʟʘʮʽʡ ʘʤʧʣʽʪʫʜʠ; 

i ï ʢʽʣʴʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʡ ʩʠʛʥʘʣʫ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʟôʻʜʥʘʥʴ (ʧʨʠ 750 

ʭʚ-1 ï 60=i , ʧʨʠ 1000 ï 127=i ); 

j ï ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ ʩʧʨʘʚʥʦʛʦ (13=j ) ʽ ʥʝʩʧʨʘʚʥʦʛʦ  

( 11=j ) ʟôʻʜʥʘʥʴ. 

ɼʘʣʽ ʬʦʨʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʨʠʮʽ ʥʘʚʯʘʣʴʥʦʾ (ʄʦʽi,j, Moni,j) ʪʘ 

ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ (Meii,j, Meni,j) ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚʠʭʦʜʷʯʠ ʟ ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʡ ʜʣʷ 

ʥʘʚʯʘʥʥʷ. ʆʧʪʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ 

ʟ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʫʤʫ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ a ʪʘ ʜʨʫʛʦʛʦ b ʚʠʜʽʚ. ɺʦʥʘ 

ʩʪʘʥʦʚʠʪʴ 30 ʨʝʘʣʽʟʘʮʽʡ. ɼʣʷ ʮʴʦʛʦ ʚʭʽʜʥʫ ʤʘʪʨʠʮʶ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʜʚʽ. ʇʝʨʰʫ (

3002=i ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʘ ʜʨʫʛʫ  

(
max

30 Ni 2= ) ʜʣʷ ʝʢʟʘʤʝʥʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʽʚ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʟʥʘʢʠ ʧʦ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʦʨʮʽ ʧʨʦʚʦʜʷʪʴ ʟʘ ʤʝʪʦʜʦʤ ʛʽʩʪʦʛʨʘʤ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʧʨʦʩʪʽʨ ʦʟʥʘʢ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʨʷʜ ʢʦʤʽʨʦʢ Gj, ʷʢʽ ʚʟʘʻʤʥʦ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ʊʦʜʽ ʦʮʽʥʢʠ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʟʥʘʢʠ ʜʣʷ ʢʣʘʩʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʟʘʣʝʞʥʦʩʪʷʤʠ: 

xN

N
DxW jG

DÖ
=

­

)/( , (3.10) 

ʜʝ 
jG

N  ï ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʯʠ 

ʥʝʩʧʨʘʚʥʦʛʦ ʟôʻʜʥʘʥʥʷ ; 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 



Dʭ ï ʰʠʨʠʥʘ ʢʦʤʽʨʢʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʣʝʞʥʽʩʪʴ (3.1) ʩʪʚʦʨʶʶʪʴ ʚʝʢʪʦʨʠ ʨʦʟʧʦʜʽʣʫ ʄ1 ʽ ɸ1 

ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʟôʻʜʥʘʥʴ ʎʇɻ. 

ɺʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʴ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴ ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʟʘʣʝʞʥʽʩʪʶ (2.89). ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʚʠʟʥʘʯʘʶʪʴ ʥʘʪʫʨʘʣʴʥʽ 

ʣʦʛʘʨʠʬʤʠ ʮʠʭ ʚʽʜʥʦʰʝʥʴ. 

ʇʨʦʚʦʜʷʪʴ ʥʘʚʯʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ )(ln
maxni

xxL 2  

ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʾʾ ʩʪʘʥʫ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʟʘʤʝʥʫ ʟʘ ʩʬʦʨʤʦʚʘʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʝʢʟʘʤʝʥʘʮʽʡʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʬʦʨʤʫʶʪʴ ʧʨʦʤʽʞʥʽ ʤʘʪʨʠʮʽ lni i,j, lnni,j ʫ ʷʢʠʭ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʴ 

ʟʘʤʽʥʶʶʪʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʣʦʛʘʨʠʬʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʨʦʟʧʦʜʽʣʫ. 

ɿʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʣʦʛʘʨʠʬʤʽʚ ʚʠʙʠʨʘʶʪʴ ʽʟ ʚʝʢʪʦʨʘ ʣʦʛʘʨʠʬʤʫ ʚʽʜʥʦʰʝʥʥʷ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ LnL. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ: 

- ʙʝʨʫʪʴ -̔ʡ ʝʣʝʤʝʥʪ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ Meii,j (Meni,j); 

- ʟʘ ʚʝʣʠʯʠʥʦʶ -̔ʛʦ ʝʣʝʤʝʥʪʫ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ 

ʥʦʤʝʨ ʢʦʤʽʨʢʠ ʚʝʢʪʦʨʘ ʄ1 (ɸ1) ʜʦ ʷʢʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʘʥʠʡ ʝʣʝʤʝʥʪ; 

- ʟʘ ʜʘʥʠʤ ʥʦʤʝʨʦʤ ʚʠʙʠʨʘʶʪʴ ʟʥʘʯʝʥʥʷ ʣʦʛʘʨʠʬʤʫ ʚʽʜʥʦʰʝʥʥʷ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʽʟ ʚʝʢʪʦʨʘ LnL; 

- ʟʘʤʽʥʶʶʪʴ -̔ʡ ʝʣʝʤʝʥʪ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʥʘʯʝʥʥʷʤ 

ʚʠʟʥʘʯʝʥʦʛʦ ʣʦʛʘʨʠʬʤʫ; 

- ʙʝʨʫʪʴ ʽ+1-ʡ ʝʣʝʤʝʥʪ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʪ.ʜ. ʜʦ ʦʩʪʘʥʥʴʦʛʦ 

ʝʣʝʤʝʥʪʫ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʦʣʷʛʘʻ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʟʘ ʧʨʘʚʠʣʦʤ (2.98) ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ 

ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ. ɼʣʷ ʮʴʦʛʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʣʛʦʨʠʪʤʦʤ: 

- ʙʝʨʫʪʴ -̔ʡ ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʽ lnii,j(lnni,j) ʽ ʧʦʨʽʚʥʶʶʪʴ ʟ ʥʘʪʫʨʘʣʴʥʠʤʠ 

ʣʦʛʘʨʠʬʤʘʤʠ ʧʦʨʦʛʽʚ ʉ1 ʽ ʉ0; 

- ʷʢʱʦ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʝʣʝʤʝʥʪʫ > lnC1 ʪʦ ʡʦʛʦ ʟʥʘʯʝʥʥʶ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ =1; 

- ʷʢʱʦ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʝʣʝʤʝʥʪʫ < lnC0 ʪʦ ʡʦʛʦ ʟʥʘʯʝʥʥʶ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ =0; 



- ʷʢʱʦ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʝʣʝʤʝʥʪʫ >lnC0, ʘʣʝ < lnC1, ʪʦʜʽ ʙʝʨʫʪʴ ʥʘʩʪʫʧʥʠʡ 

ʝʣʝʤʝʥʪ lniʽ+1,j ʽ ʩʫʤʫʶʪʴ ʡʦʛʦ ʟ ʧʦʧʝʨʝʜʥʽʤ lniʽ,j ʝʣʝʤʝʥʪʦʤ ʽ ʧʨʦʚʦʜʷʪʴ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʥʘʪʫʨʘʣʴʥʠʤʠ ʣʦʛʘʨʠʬʤʘʤʠ ʧʦʨʦʛʽʚ ʉ1 ʽ ʉ0; 

- ʜʘʥʝ ʩʫʤʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʥʝ ʙʽʣʴʰʝ nmax ʨʘʟ ʧʽʩʣʷ ʷʢʦʛʦ, ʷʢʱʦ 

ʨʽʰʝʥʥʷ ʥʝ ʧʨʠʡʥʷʪʦ ʧʦʨʽʚʥʶʶʪʴ ʟʥʘʯʝʥʥʷ ä
=

max

0
max

)(ln
n

i
i

xxL 2 ʟ lnC; 

- ʷʢʱʦ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʝʣʝʤʝʥʪʫ > lnC ʪʦ ʡʦʛʦ ʟʥʘʯʝʥʥʶ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ =1; 

- ʷʢʱʦ ʟʥʘʯʝʥʥʷ -̔ʛʦ ʝʣʝʤʝʥʪʫ < lnC ʪʦ ʡʦʛʦ ʟʥʘʯʝʥʥʶ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷ =0; 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʟʘ ʜʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʻ ʤʘʪʨʠʮʷ End_i i,j 

(End_ni,j), ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 0 ʽ 1. 

ɺʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʚʠʜʽʚ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (2.93). 

3.2.9. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʟʘ ʬʘʟʦʚʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʬʘʟʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ 

ʥʘʨʦʙʽʪʢʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ )(fT f= . ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʥʦʾ ʬʫʥʢʮʽʦ-ʥʘʣʴʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʥʦʤʽʘʣʴʥʦʾ ʨʝʛʨʝʩʽʾ ʚʝʢʪʦʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 
­

vz ï ʟʥʘʯʝʥʥʷ ʬʘʟʠ ʪʘ 
­

vy ï ʟʥʘʯʝʥʥʷ ʥʘʨʦʙʽʪʢʫ 

(ʜʦʜʘʪʦʢ ɾ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʥʘʨʦʙʽʪʢʫ 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʦʙʩʷʛ ʚʠʙʽʨʢʠ. ɺʽʜʦʤʦ, ʱʦ ʦʙʩʷʛ ʚʠʙʽʨʢʠ N ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʪʨʽʙʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʈ(t) ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ t ʟ 

ʜʦʚʽʨʯʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ a [91]. 

ʊʘʢ ʷʢ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʴ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʥʝʚʽʜʦʤʠʡ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ, ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʶʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

( )
( ))t(Pln

ln
N

a-
=

1
. (3.11) 



ʇʨʠ ʧʨʠʡʥʷʪʠʭ ʟʥʘʯʝʥʥʷʭ 90.)t(P = , 990.=a  ʟʥʘʯʝʥʥʷ 44=N . 

ɼʣʷ ʧʨʠʡʥʷʪʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʤʝʞʽ ʛʨʘʥʠʯʥʦʛʦ 

ʩʧʨʘʮʶʚʘʥʥʷ ʎʇɻ ʚʠʟʥʘʯʘʚʩʷ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʥʘʨʦʙʽʪʢʫ ʤʝʪʦʜʦʤ ʛʽʩʪʦʛʨʘʤ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ ʥʘʨʦʙʽʪʢʫ ʧʨʦʚʦʜʷʪʴ ʚʠʨʽʚʥʶʚʘʥʥʷ ʝʤʧʽʨʠʯʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʽ ʧʦʨʽʚʥʷʥʥʷ ʝʤʧʽʨʠʯʥʦʾ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʂʦʣʤʦʛʦʨʦʚʘ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʠʟʥʘʯʘʶʪʴ 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʙʫʜʫʻʪʴʩʷ ʥʦʤʦʛʨʘʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. 

ʈʝʩʫʨʩ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʥʽʢʦʣʠ ʥʝ 

ʧʦʚʪʦʨʶʻʪʴʩʷ, ʪʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʤʦʛʨʘʤʠ 

ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʜʝʷʢʫ ʥʝʟʨʫʯʥʽʩʪʴ, ʪʘʢ ʷʢ ʾʡ ʧʨʠʪʘʤʘʥʥʘ ʜʠʩʢʨʝʪʥʽʩʪʴ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʝ ʧʨʠ ʫʤʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʆʄ. 

ʊʦʤʫ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. ʇʝʨʰʘ ʧʨʦʛʨʘʤʘ ʥʘʧʠʩʘʥʘ ʥʘ ʤʦʚʽ MathCad2010Pro 

(ʜʦʜʘʪʦʢ ɾ), ʘ ʜʨʫʛʘ ʥʘ ʤʦʚʽ Delphi 5 (ʜʦʜʘʪʦʢ ɿ). 

ɺʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤ ʻ ʬʘʟʘ ï Faza ʪʘ ʥʘʨʦʙʽʪʦʢ ʥʘ 

ʤʦʤʝʥʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷïTd. 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʜʘʥʦʾ ʧʨʦʛʨʘʤʠ ʥʘʩʪʫʧʥʠʡ: 

- ʚʠʭʦʜʷʯʠ ʟ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʢʪʦʨ ʬʘʟʠ ï ʌ; 

- ʚʚʦʜʷʪʴʩʷ ʜʘʥʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ Faza, ʪʘ Td; 

- ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ  ̔ ʝʣʝʤʝʥʪʘ ʚʝʢʪʦʨʘ ʌ ʟʘ ʤʽʥʽʤʫʤʦʤ 

ʨʽʟʥʠʮʽ )Fazamin( i -F ; 

- ʜʣʷ ʟʥʘʡʜʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʝʢʪʦʨʘ ʌ ʟʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʥʘʨʦʙʽʪʢʫ ʫ ʚʝʢʪʦʨʽ Tsr̔; 

- ʟʥʘʭʦʜʠʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʝʥʥʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ  

Td

Tsr
ʢ i
ʽʥʪ= ; (3.12) 

- ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʟʘʢʦʥ ʟʥʦʰʝʥʥʷ ʎʇɻ ï 

ʽʥʪ

i
i
ʢ

Tsr
D = ; (3.13) 



- ʚʠʭʦʜʷʯʠ ʟ 3s ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʠʡ ʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘʣʠʰʢʦʚʠʡ 

ʨʝʩʫʨʩ. 

ɼʘʥʘ ʧʨʦʛʨʘʤʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʥʘʚʝʜʝʥʘ ʚ ʜʦʜʘʪʢʫ ɾ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʘʢʝʪʠ STATISTICA 10 ʪʘ Microsoft Excel 2010. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʣʷʛʘʚ ʫ ʚʠʟʥʘʯʝʥʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ ʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʜʠʩʧʝʨʩʽʾ ʪʘ ʝʢʩʮʝʩʫ ʤʘʩʠʚʽʚ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʬʘʟʠ, ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʜʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘʨʦʙʽʪʢʫ ʜʚʠʛʫʥʽʚ. ɯʥʰʝ ʟʘʚʜʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ. 

ɿʘʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʴ ʟʘ ʟʘʣʝʞʥʦʩʪʷʤʠ: 

- ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʄʆ (
_

x ); 

n

x
MO iä= , (3.14) 

ʜʝ äxi ïʩʫʤʘ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ; 

n ïʦʙôʻʤ ʚʠʙʽʨʢʠ. 

- ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ 
_

d; 

ä -=d
__

xx
n

1
, (3.15) 

- ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ s; 

1-

ö
÷

õ
æ
ç

å
-

=s

ä

n

xx
_

, (3.16) 

- ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ n; 

_

x

s
=n , (3.17) 



- ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ r; 

( )( )( )

( )[ ] ( )[ ]ä ää ä

äää

-Ö-

Ö-Ö
=

2222 yynxxn

yxxyn
r , (3.18) 

ʜʝ x, y ïʚʽʜʧʦʚʽʜʥʦ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʤʘʩʠʚ; 

- ʜʠʩʧʝʨʩʽʷ D; 

( )
( )1

22

-

-Ö
=
ä ä

nn

xxn
D , (3.19) 

- ʝʢʩʮʝʩ ɽ; 
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 (3.20) 

ɺʩʽ ʨʽʚʥʷʥʥʷ ʚʤʦʥʪʦʚʘʥʽ ʚ ʙʘʟʦʚʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʨʦʛʨʘʤʠ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʤʦʥʪʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʧʘʢʝʪʽʚ STATISTICA 12 ʪʘ MathCad2010Pro.



ʈʆɿɼɯʃ IV 

ʈɽɿʋʃʔʊɸʊʀ ʆɹʏʀʉʃʖɺɸʃʔʅʀʍ ɯ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ 

ɼʆʉʃɯɼɾɽʅʔ 

4.1. ɿʘʣʝʞʥʽʩʪʴ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʟʘʟʦʨʫ ʚ 

ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʽʡ ʛʨʫʧʽ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ 

ʚʽʜ ʟʘʟʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʛʣʷʥʫʪʘ ʫ ʨʦʟʜʽʣʽ 2 ʪʘ 

ʤʝʪʦʜʠʯʥʦ ʫ ʨʦʟʜʽʣʽ 3. 

ɺʠʙʽʨ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʰʣʷʭʦʤ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ. ʇʨʠʡʤʘʣʠʩʷ 

ʥʘʩʪʫʧʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ï 750, 1000, 1250, 1500, 1750 ʪʘ 2000 ʭʚ-1 (ʜʦʜʘʪʦʢ 

ʀ). 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ 

ʚʠʥʠʢʥʝʥʥʷ ʫʜʘʨʫ ʚʽʜ ʟʘʟʦʨʫ ʽ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʪʘ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ ʬʘʟʠ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʨʠʩ.4.1, 4.2. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʬʘʟʘ 

ʚʠʥʠʢʥʝʥʥʷ ʫʜʘʨʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʧʦʧʝʨʝʯʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʨʰʥʷ ʫ ʤʦʤʝʥʪ ʫʜʘʨʫ 

ʟʨʦʩʪʘʻ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚ ʮʠʣʽʥʜʨ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ʮʠʣʽʥʜʨʽ ʪʘ 

ʙʦʢʦʚʦʾ ʩʠʣʠ N, ʷʢʘ ʽ ʚʠʢʣʠʢʘʻ ʫʜʘʨ. ʊʦʤʫ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʰʣʷʭ, ʷʢʠʤ ʻ ʟʘʟʦʨ, 

ʧʨʦʭʦʜʠʪʴʩʷ ʟʘ ʤʝʥʰʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. 

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʟʦʨʫ ( ʨʠʩ.4.1) ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ ʫʜʘʨʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʟʨʦʩʪʘʻ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʬʘʟʠ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ 

ʜʣʷ ʨʽʟʥʠʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʨʽʟʥʘ. ɿ ʙʽʣʴʰʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʬʘʟʘ ʟʨʦʩʪʘʻ ʥʘ 

ʤʝʥʰʠʭ ʦʙʝʨʪʘʭ, ʪʦʙʪʦ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʟʦʥʠ ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ. ʊʘʢ ʟʦʥʘ ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʫ Dj ʜʣʷ 750 

ʭʚ-1 ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 60 ʪʦʜʽ ʞ ʷʢ ʜʣʷ 2000 ï ʙʣʠʟʴʢʦ 3,50. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʙʽʨ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʯʘʩʪʢʦʚʦ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ 

ʝʪʘʧʽ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ɺʠʙʽʨ ʯʘʩʪʦʪʠ ʙʣʠʟʴʢʦʾ ʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʧʨʠʟʚʝʣʦ ʙ ʜʦ  



ʈʠʩ.4.1. ʊʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʟʘʟʦʨʫ ʚ ʎʇɻ.

              1-ɿʦʥʘ ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʫ  ʟʘ ʩʪʨʫʢʪʫʨʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ 750 ʭʚ-1

              2-ɿʦʥʘ ʨʦʙʦʪʦʟʜʘʪʥʦʛʦ ʩʪʘʥʫ  ʟʘ ʩʪʨʫʢʪʫʨʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ 2000 ʭʚ-1
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ʈʠʩ.4.2. ʇʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ ʬʘʟʠ  j  ʪʘ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ  v  ʚʽʜ 

             ʟʘʟʦʨʫ ʚ ʎʇɻ-  h  ʥʘ ʨʽʟʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

             ʜʠʟʝʣʷ ʉʄɼ-31ɸ.
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ʥʝʚʠʧʨʘʚʜʘʥʦ ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʩʪʦʩʦʚʥʦ ʜʠʩʢʨʝʪʥʦʩʪʽ (ʯʫʪʣʠʚʦʩʪʽ) 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʚ ʨʝʰʪʽ ʨʝʰʪ ʩʧʨʠʯʠʥʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʚʘʨʪʦʩʪʽ ʽ 

ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ. ʑʦʙ ʷʢʦʶʩʴ ʤʽʨʦʶ ʧʦʟʙʫʪʠʩʷ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʥʘʤʠ ʚʠʙʨʘʥʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʘ ʜʽʘʛʥʦʩʪʠʯʥʫ 

ʯʘʩʪʦʪʫ ï750 ʭʚ-1. 

ʇʨʦʪʠʣʝʞʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʬʘʟʦʶ, ʤʘʻ ʧʦʧʝʨʝʯʥʘ 

ʰʚʠʜʢʽʩʪʴ ʧʦʨʰʥʷ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ (ʨʠʩ4.2 ʙ). ʊʦʙʪʦ, ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚ 

ʤʦʤʝʥʪ ʫʜʘʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʷʢ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʪʘʢ ʽ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʘʟʦʨʫ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʨʽʩʪ 

ʰʚʠʜʢʦʩʪʽ Dv ʧʨʠ 750 ʭʚ-1 ʩʪʘʥʦʚʠʪʴ 0,14, ʘ ʧʨʠ 2000 ï 0,65 ʤ/ʩ. 

ɿʚʝʨʥʫʚʰʠ ʫʚʘʛʫ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʠʚʠʭ ʬʘʟʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ 

ʫʜʘʨʫ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʤʘʡʞʝ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʮʠʭ ʢʨʠʚʠʭ. ɼʣʷ ʩʧʨʦʱʝʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʠʢʣʠʢʘʥʦʛʦ 

ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ ʽ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʷʥʥʷ 

ʣ̔ ʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʜʘʥʠʭ. ɻʨʘʬʽʢʠ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡ ʬʘʟʠ ʧʨʠʚʝʜʝʥʽ 

ʥʘ ʨʠʩ.4.3. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʬʘʟʠ ʚʽʜ ʟʘʟʦʨʫ ʤʘʻ ʚʠʛʣʷʜ: 

ʜʣʷ 750 ʭʚ-1 

() hh Ö+= 924.1303.5f , (4.1) 

ʜʣʷ 1000 ʭʚ-1 

() hh Ö+= 37.12703.4f . (4.2) 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʥʘʯʝʥʴ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʬʘʟʠ ʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,997 ʜʣʷ ʦʙʦʭ ʯʘʩʪʦʪ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ ʚʽʜʧʦʚʽʜʥʦ: 

ʜʣʷ 750-1  

() h..hv Ö+= 326020 , (4.3) 

ʜʣʷ 1000 ʭʚ-1 



ʈʠʩ.4.3. ʃʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ   ʟʘʣʝʞʥʦʩʪʝʡ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ 

              ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ f(h) ʚʽʜ ʟʘʟʦʨʫ ʤʽʞ ʧʦʨʰʥʝʤ  ʽ

              ʛʽʣʴʟʦʶ ʜʣʷ ʜʚʠʛʫʥʘ ʉʄɼ - 31ɸ ʧʨʠ:

              ʘ - 750 ,  ʙ - 1000 ʭʚ-1.
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() h..hv Ö+= 492402860 . (4.4) 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʥʘʯʝʥʴ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʰʚʠʜʢʦʩʪʽ ʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʘʥʦʚʠʪʴ 0,995 ʜʣʷ ʦʙʦʭ ʯʘʩʪʦʪ ʢʦʣʽʥʯʘʪʦʛʦ ʚʘʣʫ. 

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ. ʃʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʟʦʨʽʚ ʚ ʎʇɻ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ, ʟ 

ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʪʘ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ. ɯ ʭʦʯʘ ʟʘ ʛʦʣʦʚʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ 

ʧʨʠʡʥʷʪʘ ʬʘʟʘ, ʧʘʨʘʣʝʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʽ ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ. ʊʝʨʤʽʥ ʚʽʜʥʦʩʥʘ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʥʦʰʝʥʥʷ 

ʧʦʜʚʦʻʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʽʢʥʘ ʜʦ ʩʫʤʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʯʽʢʫʚʘʥʴ ʙʦʢʦʚʠʭ ʚʽʢʦʥ. ɼʘʥʘ ʚʝʣʠʯʠʥʘ ʻ ʙʝʟʨʦʟʤʽʨʥʦʶ. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚ ʨʦʟʜʽʣʽ 3.2.7 ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʦʙʨʦʙʽʪʢʫ 

ʩʠʛʥʘʣʽʚ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʤʘʩʠʚʽʚ 

ʟʘʣʝʞʥʦʩʪʝʡ ʬʘʟʠ ʪʘ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʚʽʜ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʴ ʟʘʟʦʨʫ ʚ ʟôʻʜʥʘʥʥʽ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò. ʉʪʚʦʨʝʥʽ ʤʘʩʠʚʠ ʜʣʷ 1000 ʭʚ-1 

ʧʨʠʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ʂ. ɸʥʘʣʦʛʽʯʥʦ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʤʘʩʠʚʠ ʜʣʷ 750 ʭʚ-1. 

ʋʩʝʨʝʜʥʝʥʽ ʜʘʥʽ ʧʦ ʤʘʩʠʚʘʭ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.1. 

ʊʘʙʣʠʮʷ 4.1 

ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʬʘʟʠ ʪʘ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʚʽʙʨʦʽʤʧʫʣʴʩʫ 

ˉ  

ʝʢʩʧʝ-

ʨʠʤʝʥʪ

ʫ 

ɿʘʟʦʨ, 

ʤʤ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʨʽʟʥʠʭ ʯʘʩʪʦʪʘʭ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ 

ʌʘʟʠ ɺʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ 

750 1000 750 1000 

exp#370 0.46 12.795 12.093 35.619 53.38 

exp#302 0.47 13.044 12.202 39.077 57.985 

exp#387 0.47 13.069 12.312 37.077 55.044 

exp#340 0.48 13.486 12.336 36.086 54.294 

exp#333 0.49 12.846 12.406 38.831 55.74 

exp#363 0.49 13.336 12.479 39.143 54.416 



    ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.4.1 

exp#405 0.51 13.822 12.601 36.432 58.774 

exp#313 0.53 13.871 12.799 48.513 59.037 

exp#349 0.53 13.971 12.807 41.898 59.1 

exp#328 0.54 14.218 12.927 47.127 59.037 

exp#379 0.55 14.23 13.044 47.628 63.018 

exp#696 0.59 14.589 13.419 50.781 68.287 

exp#357 0.59 14.676 13.537 53.364 68.243 

exp#889 0.81 18.498 16.129 70.754 86.349 

exp#633 0.81 18.149 15.954 73.548 88.026 

exp#607 0.82 18.262 16.412 78.256 90.735 

exp#611 0.82 18.435 16.426 72.747 92.571 

exp#700 0.82 18.588 16.241 69.264 92.135 

exp#728 0.82 18.561 16.599 71.271 91.726 

exp#861 0.82 18.388 16.533 73.512 88.612 

exp#877 0.82 18.761 16.484 67.273 89.377 

exp#692 1.09 22.778 19.704 84.094 103.418 

exp#716 1.13 23.008 20.209 87.964 104.477 

exp#720 1.13 23.905 20.312 92.265 106.835 

ɼʣʷ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʭ ʚ ʜʦʜʘʪʢʫ ʂ ʚʠʟʥʘʯʘʣʘʩʷ ʜʠʩʧʝʨʩʽʷ ʦʢʨʝʤʦ ʜʣʷ ʬʘʟʠ 

ʽ ʦʢʨʝʤʦ ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʧʨʠ 750 ʽ 1000 ʭʚ-1. ɼʘʥʽ ʪʘʢʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.2. 

ʊʘʙʣʠʮʷ 4.2 

ɿʥʘʯʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʬʘʟʠ ʪʘ ʚʽʜʥʦʩʥʦʾ 

ʘʤʧʣʽʪʫʜʠ. 

ɿʘʟʦʨ ʚ 

ʮʠʣʽʥʜʨʽ 

ɿʥʘʯʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

750 ʭʚ-1 1000 ʭʚ-1 

ʬʘʟʘ 
ʚʽʜʥʦʩʥʘ 

ʘʤʧʣ. 
ʬʘʟʘ ʚʽʜʥʦʩʥʘ ʘʤʧʣ. 

<0.64 ʤʤ 3.3 329.43 2.327 352.72 

>0.64 ʤʤ 2.87 985.46 3.227 939 

ʩʝʨʝʜʥʻ 3.085 657.445 2.777 645.86 



ɼʘʥʽ ʧʘʨʘʤʝʪʨʠ ʜʠʩʧʝʨʩʽʡ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʯʘʩʪʦʪʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ï 1000 ʭʚ-1. ɯ ʭʦʯʘ ʜʘʥʽ ʜʠʩʧʝʨʩʽʡ ʜʣʷ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʨʘʱʽ 

ʧʨʠ 750 ʭʚ-1, ʦʜʥʘʢ ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʤʝʥʰʽ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ ʯʘʩʪʦʪʠ 

1000 ʭʚ-1. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʝʨʪʘʭ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʝ 

ʩʪʘʙʽʣʴʥʦ ʧʨʘʮʶʻ ʧʘʣʠʚʥʘ ʘʧʘʨʘʪʫʨʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʥʝʨʽʚʥʦʤʽʨʥʽ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʩʠʣʘ ʛʘʟʽʚ ï ʦʩʥʦʚʥʘ ʩʢʣʘʜʦʚʘ ʨʽʚʥʷʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ. 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʘʧʨʦʢʩʠʤʫʶʪʩʷ ʩʢʣʘʜʥʠʤʠ ʥʝʣʽʥʽʡʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ (ʨʠʩ.4.4). 

ɼʣʷ 750 ʭʚ-1: 
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ɼʣʷ 1000 ʭʚ-1: 
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ɼʘʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʪʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʜʥʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʚôʷʟʘʥʝ ʟ ʜʝʷʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʊʦʤʫ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ 

ʛʨʘʬʽʢʠ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ 4.5, 4.6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ ʜʦʟʚʦʣʠʪʴ ʚ ʫʤʦʚʘʭ ʨʷʜʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʟʙʫʪʠʩʷ ʜʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʧʨʠ 

ʥʝʟʥʘʯʥʽʡ ʧʦʭʠʙʮʽ ʚʠʟʥʘʯʝʥʥʷ. 



g h( )

Vy1
k

h Vx1
k

,

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2
0

20

40

60

80

100

g h( )

Vy
i

h Vx
i

,

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2
20

40

60

80

100

ʈʠʩ.4.4. ɻʨʘʬʽʢ ʥʝ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ  ʚʽʜʥʦʩʥʦʾ 

              ʘʤʧʣʽʪʫʜʠ ʎʇɻ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʧʨʠ :

              ʘ) - 1000 ʭʚ-1 , ʙ) - 750  ʭʚ-1.              

͊ύ

͋ύ

 



ʈʠʩ.4.5. ɻʨʘʬʽʢ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ  ʪʘ ʪʝʦʨʝʪʠʯʥʘ 

               ʟʘʣʝʞʥʽʩʪʴ ʬʘʟʠ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʧʨʠ  1000 ʭʚ-1:

              ʘ, ʙ - ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʦ ʟʘʟʦʨʫ
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ʈʠʩ.4.6. ɻʨʘʬʽʢ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʘʤʧʣʽʪʫʜʠ

              ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʧʨʠ 1000 ʭʚ -1:

              ʘ, ʙ - ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʦ ʟʘʟʦʨʫ
 

  



ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʛʨʘʬʽʢʠ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʩʭʦʞʽʩʪʴ ʢʫʪʘ ʥʘʭʠʣʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʧʨʷʤʠʭ. ʎʷ ʩʭʦʞʽʩʪʴ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʦʚʥʦʪʫ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʘʟʠ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʧʦʩʠʣʘʥʴ ʽʥʰʠʭ ʨʷʜʥʠʭ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ. 

ʈʦʟʙʽʞʥʽʩʪʴ ʞʝ ʟʘʟʥʘʯʝʥʠʭ ʢʨʠʚʠʭ ʧʦʷʩʥʶʻʪʴʩʷ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ ʟʘʪʨʠʤʢʠ 

ʩʤʫʛʦʚʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʬʽʣʴʪʨʫ. ɼʘʥʘ ʟʘʪʨʠʤʢʘ ʩʪʘʥʦʚʠʪʴ ʜʣʷ 750 ʭʚ-1 ï 

1,180, ʘ ʧʨʠ 1000ʭʚ-1 ʚʽʜʧʦʚʽʜʥʦ 1,530 ʧ.ʢ.ʚ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʞ ʜʘʥʘ ʟʘʪʨʠʤʢʘ 

ʥʝʟʤʽʥʥʘ ʽ ʚ ʯʘʩʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʩʪʘʥʦʚʠʪʴ c. 310260 -Ö , ʱʦ ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ 

ʚʨʘʭʦʚʘʥʦ ʧʨʠ ʪʝʦʨʝʪʠʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʽʥʰʠʭ ʜʚʠʛʫʥʽʚ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʚʽʟʫʘʣʴʥʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʦ ʟʘʟʦʨʫ ʢʨʘʱʫ ʢʫʧʯʘʩʪʽʩʪʴ ʤʘʻ 

ʧʘʨʘʤʝʪʨ ʬʘʟʠ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɾʜʘʥʦʚʩʴʢʦʛʦ 

ʅ.ʉ [48]. 

ʈʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

ɼʣʷ 750 ʭʚ-1: 

- ʬʘʟʘ 

() h..h Ö+=f 922155395 ; (4.9) 

- ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ 

() h..hA Ö+-= 541838130 . (4.10) 

ɼʣʷ 1000 ʭʚ-1: 

- ʬʘʟʘ 

() h..h Ö+=f 193123986 ; (4.11) 

- ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ 

() h..hA Ö+= 7538110117 . (4.12) 

ʊʽʩʥʦʪʘ ʟʚôʷʟʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʝʨʝʚʽʨʷʣʘʩʷ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʇʽʨʩʦʥʘ, ʘ ʟʛʣʘʜʞʝʥʽʩʪʴ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʝʢʩʮʝʩʫ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ 

ʜʣʷ ʬʘʟʠ ʩʪʘʥʦʚʠʪʴ: ʧʨʠ 1000 ʭʚ-1 ï0.999; ʧʨʠ 750 ï 0.997. ɼʣʷ ʚʽʜʥʦʩʥʦʾ 

ʘʤʧʣʽʪʫʜʠ ʚʽʜʧʦʚʽʜʥʦ 0.978, 0.974. ʇʘʨʘʤʝʪʨʠ ʝʢʩʮʝʩʫ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʬʘʟʠ: ʧʨʠ 1000 ʭʚ-1 ï -0.435, ʧʨʠ 750 ï 0.434; ʜʣʷ ʘʤʧʣʽʪʫʜʠ ʚʽʜʧʦʚʽʜʥʦ ï1.58 ʪʘ 

ï1.37. 



ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʨʦʙʦʪʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʟʘʟʦʨʫ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʻ ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʧʦʨʥʦʾ ʪʦʯʢʠ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʪʘʢʦʞ ʽ ʝʥʝʨʛʽʷ 

ʚʽʙʨʘʮʽʾ ʽʤʧʫʣʴʩʽʚ ʚʽʜ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ. 

ʊʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ 

ʤʽʥʽʤʘʣʴʥʦ ʩʪʽʡʢʽ ʦʙʝʨʪʠ ʜʚʠʛʫʥʘ (750 ʭʚ-1), ʦʜʥʘʢ ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʝ ʢʦʞʝʥ 

ʜʚʠʛʫʥ ʚ ʟʤʦʟʽ ʫʪʨʠʤʫʚʘʪʠ ʜʘʥʠʡ ʨʝʞʠʤ, ʤʘʶʯʠ ʛʨʘʥʠʯʥʝ ʟʥʦʰʝʥʥʷ ʎʇɻ, ʤʠ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʞʠʤ 1000 ʭʚ-1. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ 

ʦʢʨʝʤʦʛʦ ʜʚʠʛʫʥʘ ʜʦ ʤʥʦʞʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʟʩʽʶʚʘʥʥʷ (ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʾ 

ʧʦʤʠʣʢʠ) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ (ʜʦʜʘʪʦʢ ʂ). ʄʝʥʰʠʡ 

ʧʨʠʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʬʘʟʦʚʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɹʽʣʴʰʘ ʟʤʽʥʘ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ 

ʧʨʦʭʦʜʠʪʴ ʥʘ ʨʝʞʠʤʽ 1000 ʭʚ-1 ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ, ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʛʘʟʽʚ ʚ 

ʮʠʣʽʥʜʨʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰʦʶ ʝʥʝʨʛʽʻʶ ʫʜʘʨʫ. ɹʽʣʴʰʘ ʞ ʟʤʽʥʘ ʬʘʟʦʚʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʤʽʥʽʤʘʣʴʥʦ ʩʪʽʡʢʠʭ ʦʙʝʨʪʘʭ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ (ʨʠʩ.4.1). 

ɿʘ ʢʨʘʱʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ ʩʣʽʜ ʚʚʘʞʘʪʠ ʬʘʟʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ ʚ ʟʘʟʦʨʽ (ʪʘʙʣ.4.2). ʇʨʠ ʮʴʦʤʫ 

ʦʧʪʠʤʘʣʴʥʠʤ ʰʚʠʜʢʽʩʥʠʤ ʻ ʨʝʞʠʤ 1000 ʭʚ-1. 

4.2. ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʙʨʦʽʤʧʫʣʴʩʽʚ ʚʠʢʣʠʢʘʥʠʭ ʮʠʣʽʥʜʨʦ-

ʧʦʨʰʥʝʚʦʶ ʛʨʫʧʦʶ ʜʠʟʝʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ 

4.2.1 ʊʝʦʨʝʪʠʯʥʠʡ ʩʧʝʢʪʨ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʫʜʘʨʽʚ ʎʇɻ 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ ʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʻ ʧʠʪʘʥʥʷ 

ʚʠʙʦʨʫ ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʩʤʫʛʠ ʩʧʝʢʪʨʫ ʩʠʛʥʘʣʫ ʽ ʾʾ ʥʦʨʤʫʚʘʥʥʷ. ʆʧʪʠʤʘʣʴʥʠʤ ʻ 

ʜʽʘʧʘʟʦʥ, ʚ ʷʢʦʤʫ ʥʘʡʤʝʥʰʽʡ ʟʤʽʥʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʘ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ, ʱʦʙ ʮʝʡ ʜʽʘʧʘʟʦʥ ʙʫʚ ʨʦʟʤʽʱʝʥʠʡ ʚ 

ʟʦʥʽ ʤʘʢʩʠʤʫʤʫ ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ. 



ɺʽʙʨʘʮʽʡʥʠʡ ʩʠʛʥʘʣ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʚʽʙʨʦʜʘʪʯʠʢʦʤ, ʷʚʣʷʻ ʩʦʙʦʶ 

ʤʦʜʫʣʴʦʚʘʥʠʡ ʟʘ ʘʤʧʣʽʪʫʜʦʶ ʧʦʣʽʛʘʨʤʦʥʽʡʥʠʡ ʩʠʛʥʘʣ. ʁʦʛʦ ʘʤʧʣʽʪʫʜʘ 

ʧʨʦʧʦʨʮʽʡʥʘ ʘʤʧʣʽʪʫʜʽ ʫʜʘʨʥʦʛʦ ʽʤʧʫʣʴʩʫ ʥʘ ʚʭʦʜʽ ʘʢʫʩʪʠʯʥʦʛʦ ʢʘʥʘʣʫ. ʂʦʞʥʘ 

ʛʘʨʤʦʥʽʯʥʘ ʩʢʣʘʜʦʚʘ ʤʘʻ ʯʘʩʪʦʪʫ ʤʦʜʫʣʷʮʽʾ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ  ʰʠʨʠʥʦʶ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʤʫʛʠ ʧʨʦʟʦʨʦʩʪʽ ʬʽʣʴʪʨʘ, ʽ ʯʘʩʪʦʪʫ ʥʝʩʫʯʦʾ, ʷʢʘ ʨʽʚʥʘ ʩʝʨʝʜʥʽʡ 

ʯʘʩʪʦʪʽ ʪʽʻʾ ʞ ʩʤʫʛʠ ʧʨʦʟʦʨʦʩʪʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʢʘʥʘʣʫ ʮʠʣʽʥʜʨʦ-

ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʧʦ ʯʘʩʪʦʪʽ ʚ ʟʚʫʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʘʤʧʣʽʪʫʜʥʦ-

ʯʘʩʪʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ɸʣʣ̔ʣʫʻʚʠʤ ɺ.ɸ., 

ɾʜʘʥʦʚʩʴʢʠʤ ʄ.ʉ., ʄʠʢʦʣʘʻʥʢʦʤ ʆ.ɺ. [3.29]. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʣʘʩʥʽ ʢʦʣʠʚʘʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʢʘʥʘʣʫ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 2 ʜʦ 10 

ʢɻʮ. ʆʜʥʘʢ ʟʚʝʨʥʫʚʰʠʩʴ ʜʦ ʜʽʘʛʨʘʤʠ ʤʦʞʣʠʚʠʭ ʫʜʘʨʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ 

(ʨʠʩ.3.6) ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ ʥʘ ʫʜʘʨʥʠʡ ʽʤʧʫʣʴʩ 3-ʛʦ ʮʠʣʽʥʜʨʘ, ʚʠʢʣʠʢʘʥʠʡ 

ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ ʥʘʢʣʘʜʘʻʪʴʩʷ ʩʠʛʥʘʣ ʟʘʢʨʠʪʪʷ ʚʠʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ 4-ʛʦ 

ʮʠʣʽʥʜʨʘ ʽ ʥʘʚʧʘʢʠ. ɸʥʘʣʦʛʽʯʥʽ ʧʝʨʝʰʢʦʜʠ ʧʨʠʩʫʪʥʽ ʽ ʜʣʷ ʽʥʰʠʭ ʮʠʣʽʥʜʨʽʚ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʩʫʤʘʨʥʘ ʧʝʨʝʰʢʦʜʘ ʧʨʠ ʟʙʽʛʫ ʤʦʤʝʥʪʽʚ ʩʧʽʚʫʜʘʨʷʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʥʘʯʥʦʶ, ʘ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣʫ ʜʦ ʧʝʨʝʰʢʦʜʠ ʥʘʜʪʦ ʤʘʣʠʤ. ʋ ʟʚôʷʟʢʫ ʟ 

ʦʩʪʘʥʥʽʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ 

ʨʦʟʜʽʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʥʘʯʥʫ ʝʥʝʨʛʽʶ ʚʽʙʨʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ 

ʚ ʘʢʪʠʚʥʽʡ ʟʦʥʽ. 

ʅʘ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ ʚ ʘʢʪʠʚʥʽʡ ʧʦʣʦʩʽ ʧʨʠ ʚʝʣʠʢʽʡ ʜʦʙʨʦʪʥʦʩʪʽ 

ʨʝʟʦʥʘʥʩʥʠʭ ʩʠʩʪʝʤ ʢʘʥʘʣʫ ʥʘʜʪʦ ʚʝʣʠʢʠʡ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʽ ʨʦʟʜʽʣʷʪʴ ʽʤʧʫʣʴʩʠ. ʉʧʽʚʫʜʘʨʠ ʚ ʜʚʠʛʫʥʽ 

ʤʘʣʽ ʟʘ ʪʨʠʚʘʣʽʩʪʶ, ʯʠʤ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ (ʜʦ 150 ʢɻʮ) 

ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʽʜʛʫʢʫ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʘʟʦʨʽʚ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʉʦʣʦʚʴʻʚʘ 

ɺ.ɯ. (ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʨʝʟʦʥʘʥʩʫ), ʟʤʝʥʰʫʻʪʴʩʷ ʪʨʠʚʘʣʽʩʪʴ ʩʧʽʚʫʜʘʨʷʥʴ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʩʢʣʘʜʦʚʠʭ ʩʧʝʢʪʨʫ. ʎʝ ʧʽʜʚʠʱʫʻ 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʘʤʧʣʽʪʫʜ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʽʡ ʯʘʩʪʠʥʽ 

ʩʧʝʢʪʨʫ ʽ ʧʽʜʚʠʱʫʻ ʨʦʟʜʽʣʴʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ [97, 98, 99].  



ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʧʦʣʦʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʚʠʙʦʨʫ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʤʦʞʣʠʚʝ ʚ ʦʙʣʘʩʪʽ ʚʠʱʠʭ ʯʘʩʪʦʪ, ʷʢʽ ʥʝ 

ʧʦʚôʷʟʘʥʽ ʟ ʚʠʷʚʣʝʥʦʶ ʘʢʪʠʚʥʦʶ ʩʤʫʛʦʶ ʚʽʙʨʦʢʘʥʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʟʘ ʤʝʞʘʤʠ ʦʙʣʘʩʪʽ ʨʝʟʦʥʘʥʩʫ, 

ʜʝ ʩʧʝʢʪʨ ʻ ʚʽʜʥʦʩʥʦ ʩʫʮʽʣʴʥʠʤ. ɼʦʚʦʜʦʤ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʚʽʜʩʫʪʥʻ ʚʩʷʢʝ ʩʧʦʪʚʦʨʝʥʥʷ, ʷʢʝ ʚʣʘʩʪʠʚʝ ʩʪʨʫʢʪʫʨʥʦʤʫ ʨʝʟʦʥʘʥʩʫ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʨʘʚʜʠʚʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʠʣʠ ʽ ʾʭ ʤʦʜʫʣʷʮʽʶ. ʆʪʞʝ, ʚʩʽ 

ʪʠʧʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʽʥʜʠʢʘʪʦʨʘʤʠ 

ʷʢ ñʛʣʠʙʠʥʘ ʤʦʜʫʣʷʮʽʾò (ʨʽʟʥʠʮʷ ʤʽʞ ʨʽʚʥʝʤ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʽ ʩʪʫʧʝʥʝʤ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʰʫʤʫ) ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʛʘʨʤʦʥʽʢ ʚ ʘʤʧʣʽʪʫʜʥʦʤʫ ʩʧʝʢʪʨʽ. ɼʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʩʧʽʚʫʜʘʨʽʚ ʚ ʟʘʨʝʟʦʥʘʥʩʥʽʡ ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ ʯʝʨʝʟ 

ʪʨʠʚʘʣʽʩʪʴ ʩʧʽʚʫʜʘʨʷʥʴ.  

ʊʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʠʡʥʷʪʽ ʥʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ 

ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʩʤʫʛʠ ʩʧʝʢʪʨʫ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʟʜʽʣʽ 2.2. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ ʚʠʟʥʘʯʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʩʧʽʚʫʜʘʨʷʥʥʷ ʜʝʪʘʣʝʡ ʎʇɻ, ʚʠʭʦʜʷʯʠ ʽʟ 

ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ. ɼʘʥʽ ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ.4.7. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʥʘ ʯʘʩʪʦʪʽ 1000 ʭʚ-1, ʮʴʦʤʫ 

ʚʽʜʧʦʚʽʜʘʻ ʰʚʠʜʢʽʩʪʴ ʚʽʜ 0,37 ʜʦ 0,67 ʤ/ʩ, ʱʦ ʨʽʚʥʦʟʥʘʯʥʝ ʪʨʠʚʘʣʦʩʪʽ 

ʩʧʽʚʫʜʘʨʷʥʥʷ ʚʽʜ 8.25Ŀ10-5 ʜʦ 7.25Ŀ10-5 ʥʘʤʠ ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ 

ʘʤʧʣʽʪʫʜʥʠʡ ʩʧʝʢʪʨ AG(w) ï (ʘ), ʩʧʝʢʪʨ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ AG1(w) ï (ʙ) ʪʘ 

ʣʦʛʘʨʠʬʤʽʯʥʠʡ G(w) ï (ʚ) ʟʘ ʟʘʣʝʞʥʦʩʪʷʤʠ 2.94 ʪʘ 2.95 ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.4.8. 

ʈʠʩ.4.8 ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʜʝʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʯʘʩʪʦʪʠ w (1.5Ŀ105 ɻʮ) ʩʧʝʢʪʨ 

ʽʤʧʫʣʴʩʫ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ. ɺʚʘʞʘʪʠʤʝʤʦ ʪʘʢʫ ʯʘʩʪʦʪʫ ʟʘ ʚʝʨʭʥʶ 
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ʈʠʩ.4.7.  ɻʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ:

               ʘ - ʪʨʠʚʘʣʦʩʪʽ ʩʧʽʚʫʜʘʨʫ t(v) ʚʽʜ  ʰʚʠʜʢʦʩʪʽ ʚ ʤʦʤʝʥʪ ʫʜʘʨʫ v;

               ʙ - ʜʽʡʩʥʘ ʯʘʩʪʠʥʘ ʩʧʝʢʪʨʫ;

               ʚ - ʫʷʚʥʘ ʯʘʩʪʠʥʘ ʩʧʝʢʪʨʫ.  



ʈʠʩ.4.8. ɻʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʝʦʨʠʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ

               ʘ - ʘʤʧʣʽʪʫʜʥʦʛʦ;

               ʙ - ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ;

               ʚ - ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ.
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ʛʨʘʥʠʮʶ ʩʧʝʢʪʨʫ wʚ. ʇʨʠ ʯʘʩʪʦʪʽ ʚʠʱʽʡ ʚʽʜ ʦʩʪʘʥʥʴʦʾ ʨʽʚʝʥʴ ʘʤʧʣʽʪʫʜʠ ʩʧʝʢʪʨʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʧʨʠʯʦʤʫ ʮʷ ʢʘʨʪʠʥʘ 

ʧʦʚʪʦʨʶʻʪʴʩʷ. ʍʘʨʘʢʪʝʨ ʬʦʨʤʠ ʨʦʟʨʘʭʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ ʧʦʚʥʽʩʪʶ 

ʩʧʽʚʧʘʜʘʻ ʟ ʪʝʦʨʽʻʶ ʚʠʢʣʘʜʝʥʦʶ ʚ ʨʦʟʜʽʣʽ 2.2 ʪʘ ʣʽʪʝʨʘʪʫʨʽ [85, 87].  

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʤʝʞʽ ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʽ ʩʧʝʢʪʨʫ ʚ ʟʘʨʝʟʦʥʘʥʩʥʽʡ ʦʙʣʘʩʪʽ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʘ ʤʝʞʘʤʠ ʨʝʟʦʥʘʥʩʫ, ʜʝ ʩʧʝʢʪʨ ʻ ʚʽʜʥʦʩʥʦ 

ʩʫʮʽʣʴʥʠʤ, ʜʦʟʚʦʣʠʚ ʧʽʜʚʠʱʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ñʩʠʛʥʘʣïʧʝʨʝʰʢʦʜʘò, ʧʨʠ ʮʴʦʤʫ ʚ 

ʨʘʟʽ ʧʝʨʝʭʦʜʫ ʜʦ ʽʥʰʦʾ ʤʘʨʢʠ ʜʚʠʛʫʥʘ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʮʠʭ ʧʦʩʠʣʘʥʴ, ʘ ʮʝ ʚ ʷʢʽʡʩʴ ʤʽʨʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ. 

4.2.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʩʧʝʢʪʨ ʩʠʛʥʘʣʫ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ 

ɺʨʘʭʦʚʫʶʯʠ ʧʦʣʦʞʝʥʥʷ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ, ʩʪʦʩʦʚʥʦ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ 

ʩʠʛʥʘʣʫ ʧʝʨʝʢʣʘʜʢʠ ʧʦʨʰʥʷ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʟôʻʜʥʘʥʥʷ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʥʘ ʧʨʝʜʤʝʪ ʡʦʛʦ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʉʧʝʢʪʨ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʨʽʟʥʠʮʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʠʛʥʘʣʫ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʝʨʝʰʢʦʜʫ ʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʫʩʝʨʝʜʥʝʥʦʾ ʧʝʨʝʰʢʦʜʠ 

ʩʧʨʘʚʘ ʽ ʟʣʽʚʘ ʚʽʜ ʩʠʛʥʘʣʫ. 

ʂʦʞʝʥ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʩʠʛʥʘʣ ʧʨʠʚʦʜʠʚʩʷ ʜʦ ʦʜʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʽʜʩʠʣʝʥʥʷ, ʰʣʷʭʦʤ ʜʦʙʫʪʢʫ ʚʝʣʠʯʠʥʠ ʩʠʛʥʘʣʫ ʥʘ ʧʨʠʚʦʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ Kʧʨ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

2
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.
, (4.13) 

ʜʝ . k ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʷʢʠʡ ʧʨʠʡʤʘʚʩʷ ʧʨʠ ʟʘʧʠʩʫʚʘʥʥʽ ʩʠʛʥʘʣʫ (ʨʦʟʜʽʣ 

3.2.2); 

ɼʘʥʫ ʦʧʝʨʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟ ʤʝʪʦʶ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʽʡ ʟ ʜʘʥʠʤ ʩʠʛʥʘʣʦʤ (ʩʫʤʫʚʘʥʥʷ, ʚʽʜʥʽʤʘʥʥʷ ʤʥʦʞʝʥʥʷ ʽ ʪ. ʽ.). 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤ ʰʚʠʜʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨʴʻ (3.4), 

ʦʪʨʠʤʫʚʘʣʠ ʩʧʝʢʪʨʠ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ ʟʘ 64 ʪʦʯʢʘʤʠ ʧʦ 5-ʪʠ ʨʝʘʣʽʟʘʮʽʷʭ ʜʣʷ 



ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ AG(w)i,j (ï̔ʥʦʤʝʨ ʮʠʣʽʥʜʨʘ. jïʥʦʤʝʨ ʨʝʘʣʽʟʘʮʽʾ). ʐʣʷʭʦʤ 

ʫʩʝʨʝʜʥʝʥʥʷ ʩʧʝʢʪʨʽʚ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʫʩʝʨʝʜʥʝʥʠʡ ʩʧʝʢʪʨ ʧʦʪʫʞʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ñʩʠʛʥʘʣ + ʧʝʨʝʰʢʦʜʘò ʟʘ ʚʩʽʤʘ ʮʠʣʽʥʜʨʘʤʠ. ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʚʩʷ 

ʫʩʝʨʝʜʥʝʥʠʡ ʩʧʝʢʪʨ ʧʦʪʫʞʥʦʩʪʽ ʩʧʨʘʚʘ ʽ ʟʣʽʚʘ ʚʽʜ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ ï ʩʧʝʢʪʨ 

ʧʝʨʝʰʢʦʜʠ. ʈʽʟʥʠʮʷ ʮʠʭ ʩʧʝʢʪʨʽʚ ʻ ʩʧʝʢʪʨʦʤ ʯʠʩʪʦʛʦ ʩʠʛʥʘʣʫ ʧʦʟʙʘʚʣʝʥʦʛʦ 

ʧʝʨʝʰʢʦʜʠ (ʨʠʩ.4.9). ɼʣʷ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʩʧʝʢʪʨʫ ʢʦʨʠʩʪʫʚʘʣʠʩʷ 

ʟʘʣʝʞʥʽʩʪʶ ʟʘʢʣʘʜʝʥʦʶ ʚ ʧʘʢʝʪʽ ʦʙʨʦʙʽʪʢʫ ʩʠʛʥʘʣʽʚ ʇʆʉ: 
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ʜʝ Ulg ïʟʥʘʯʝʥʥʷ ʣʦʛʘʨʠʬʤʫ ʚʭʽʜʥʦʛʦ ʤʘʩʠʚʫ (ʩʧʝʢʪʨʫ); 

k1 ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʭʽʜʥʦʛʦ ʤʘʩʠʚʫ ( ʜʣʷ 

ʩʧʝʢʪʨʫ ʧʦʪʫʞʥʦʩʪʽ ʚʽʥ ʨʽʚʥʠʡ 10); 

U ï ʚʭʽʜʥʠʡ ʤʘʩʠʚ; 

Uref ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʘʩʠʚʫ U. 

ʆʪʨʠʤʘʥʠʡ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (4.14) ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʩʧʝʢʪʨ ʧʦʢʘʟʘʥʠʡ ʥʘ 

ʨʠʩ.4.10. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʩʧʝʢʪʨʦʛʨʘʤʠ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʥʘʷʚʥʽʩʪʴ 7-ʤʠ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʩʠʛʥʘʣʫ. ɸ ʩʘʤʝ ʥʘ ʯʘʩʪʦʪʘʭ ï 3.5, 7.0, 14.75, 

29.5, 41.3, 47.2 ʪʘ 70.8 ʢɻʮ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚ 

ʟʚʫʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ, ʙʫʚ ʚʠʙʨʘʥʠʡ 

ʟʘʨʝʟʦʥʘʥʩʥʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʽʘʧʘʟʦʥ. ɿʦʥʘ ʨʝʟʦʥʘʥʩʫ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ 

B&K Type 4333 ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 40 ʢɻʮ. 

ɼʣʷ ʧʦʟʙʘʚʣʝʥʥʷ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʩʢʣʘʜʦʚʠʭ ʩʧʝʢʪʨʫ ʪʘ ʨʝʟʦʥʘʥʩʫ, 

ʩʠʛʥʘʣ ʬʽʣʴʪʨʫʚʘʚʩʷ ʬʽʣʴʪʨʦʤ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʌɺʏ ʟ ʯʘʩʪʦʪʦʶ ʟʨʽʟʫ   
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ʚʽʜʧʦʚʽʜʥʦ ï 45 ʢɻʮ. ʏʘʩʪʦʪʘ ʟʘʪʫʭʘʥʥʷ ʥʘ ʧʦʜʚʽʡʥʽʡ ʯʘʩʪʦʪʽ ʟʨʽʟʫ ʮʠʬʨʦʚʦʛʦ 

ʬʽʣʴʪʨʫ ʏʝʙʠʰʝʚʘ 7ïʛʦ ʧʦʨʷʜʢʫ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 65 ʜɹ. 

ʇʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ 

ʜʦʢʘʟʘʚ ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟôʻʜʥʘʥʥʷ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʚ ʟʘʨʝʟʦʥʘʥʩʥʽʡ 

ʟʦʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʘ ʯʘʩʪʦʪʽ ʙʣʠʟʴʢʦ 70 ʢɻʮ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ñʩʠʛʥʘʣïʧʝʨʝʰʢʦʜʘò. ʈʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʩʠʛʥʘʣʫ ʧʝʨʝʢʣʘʜʢʠ 

ʧʦʨʰʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ ʧʨʫʞʥʠʭ ʢʦʣʠʚʘʥʴ ʟʤʽʥʶʻʪʴʩʷ 

ʥʝʩʫʪʪʻʚʦ (ʥʘ 800-1200 ɻʮ). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʞʝ ʟʘʟʦʨʫ ʚ ʎʇɻ ʟʤʽʥʘ ʯʘʩʪʦʪʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ. 

4.3. ɿʘʣʝʞʥʽʩʪʴ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʬʘʟʠ ʽ ʘʤʧʣʽʪʫʜʠ ʚʽʙʨʦʫʜʘʨʫ 

ʊʦʯʥʽʩʪʴ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ, 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʥʦʰʝʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʣʝʞʠʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʽʜ ʟʥʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʽʚ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ W0 ʪʘ W1. ʇʦʨʷʜʦʢ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʫʚ 

ʨʦʟʛʣʷʥʫʪʠʡ ʚ ʨʦʟʜʽʣʽ 2.3. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ ʟʘ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʣʠ ʧʨʠʡʥʷʪʽ 

ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʽ ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʚʦʨʶʚʘʣʠʩʷ ʥʘʚʯʘʣʴʥʽ ʪʘ ʝʢʟʘʤʝʥʘʮʽʡʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʢʨʝʤʦ ʜʣʷ ʩʧʨʘʚʥʦʛʦ ʽ 

ʥʝʩʧʨʘʚʥʦʛʦ ʟôʻʜʥʘʥʴ ʬʘʟʠ ʪʘ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ. ɼʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʟʥʘʯʘʣʠʩʷ ʜʣʷ 750 ʽ 1000 ʭʚ-1. 

ʂʦʥʩʪʘʥʪʘʤʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʢʦʨʠʛʫʚʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʘʭʫʥʢʽʚ 

ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʜʘʥʽ ʪʘʙʣʠʮʽ 4.3. 

ʇʦʜʘʣʴʰʠʡ ʦʙʨʦʙʽʪʦʢ ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ 

(ʜʦʜʘʪʦʢ ɽ). ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʛʽʩʪʦʛʨʘʤ ʨʦʟʧʦʜʽʣʫ 

ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʽʚ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʧʦ ʥʘʚʯʘʣʴʥʽʡ ʚʠʙʽʨʮʽ. 

ʅʘʚʝʜʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ 



ʣʦʛʘʨʠʬʤʽʚ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ (ʜʦʜʘʪʢʠ ʃ, ʄ) ʧʨʠʚʝʜʝʥʽ ʥʘ ʨʠʩ.4.11 

ʜʣʷ 1000 ʽ ʥʘ 4.12 ʜʣʷ 750 ʭʚ-1. 

ʊʘʙʣʠʮʷ 4.3 

ɺʭʽʜʥʽ ʢʦʥʩʪʘʥʪʠ ʧʨʦʛʨʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʚʠʛʫʥʘ. 

ʂʦʥʩʪʘʥʪʠ 

ɿʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʧʨʠ ʯʘʩʪʦʪʘʭ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ 

750 1000 

ʬʘʟʘ ʘʤʧʣʽʪʫʜʘ ʬʘʟʘ ʘʤʧʣʽʪʫʜʘ 

ʉ0 0.0653 0.0067 0.099 0.0055 

ʉ1 15 150 10 180 

LnC0 -2.728 -5.0 -2.305 -5.195 

LnC1 2.728 5.0 2.305 5.195 

LnC 0 0 0 0 

ʈʦʟʤ. ʢʦʤʽʨʢʠ 2.5 5 2.5 5 

Max ʢʽʣʴʢ. ʨʽʰʝʥʴ 10 2 10 2 

ʂʽʣʴʢ. ʝʣʝʤʝʥʪʽʚ 

ʜʣʷ ʥʘʚʯʘʥʥʷ 
30 40 30 40 

ɸʥʘʣʽʟ ʧʨʠʚʝʜʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʦʟʧʦʜʽʣʫ ʬʘʟʠ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʻ ʦʜʥʦʤʦʜʘʣʴʥʦʶ, ʪʦʜʽ ʷʢ ʘʤʧʣʽʪʫʜʘ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʥʝʩʧʨʘʚʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʜʣʷ 750 ʭʚ-1, ʤʘʻ ʜʚʦʤʦʜʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ 

(ñʜʚʦʛʦʨʙʠʡò). ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ ʦʙʣʘʩʪʽ ʩʧʨʘʚʥʦʛʦ D0 ʽ ʥʝʩʧʨʘʚʥʦʛʦ D1 ʩʪʘʥʽʚ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ. ɺʝʣʠʯʠʥʘ ʟʦʥʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʫ ʘʤʧʣʽʪʫʜʥʦʛʦ 

ʧʘʨʘʤʝʪʨʫ ʽ ʩʪʘʥʦʚʠʪʴ ʜʣʷ 1000 ï18 ʢʦʤʽʨʦʢ (ʚʝʣʠʯʠʥʘ ʢʦʤʽʨʢʠ 5), ʘ ʜʣʷ 750 ï

17. ɿʦʥʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʣʷ ʬʘʟʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ʦʜʥʘʢʦʚʘ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʪʦʪ 

ʦʙʝʨʪʘʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ 5 ʢʦʤʽʨʦʢ (ʚʝʣʠʯʠʥʘ ʢʦʤʽʨʢʠ 2.5) ʟ ʪʽʻʶ ʣʠʰʝ ʨʽʟʥʠʮʝʶ 

ʱʦ ʜʣʷ 750 ʭʚ-1 ʧʝʨʝʢʨʠʪʪʷ ʥʘʩʪʫʧʘʻ ʧʽʟʥʽʰʝ ʥʘ 1 ʢʦʤʽʨʢʫ. ʆʜʥʘʢ, ʧʦʨʽʚʥʶʶʯʠ 

ʚʝʣʠʯʠʥʠ ʱʽʣʴʥʦʩʪʝʡ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʽʚ ʬʘʟʠ ʚ ʟʦʥʽ ʧʝʨʝʢʨʠʪʪʷ, ʤʦʞʥʘ 

ʚʽʜʤʽʪʠʪʠ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʩʧʨʘʚʥʦʛʦ ʽ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʙʨʫ ʨʦʟʜʽʣʴʥʽʩʪʴ ʮʠʭ ʩʪʘʥʽʚ. 
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ʈʠʩ.4.11.  ɻʽʩʪʦʛʨʘʤʠ  ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʽʚ ʜʽʘʛʥʦʩʪʠʯʥʠʭ

                 ʦʟʥʘʢ ʪʘ ʣʦʛʘʨʠʬʤʽʚ ʚʽʜʥʦʰʝʥʥʷ  ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʧʨʠ 750 ʭʚ-1 ʜʣʷ:

                 ʘ - ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ,  ʙ - ʬʘʟʠ.           
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ʈʠʩ.4.12.  ɻʽʩʪʦʛʨʘʤʠ  ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʽʚ ʜʽʘʛʥʦʩʪʠʯʥʠʭ

                 ʦʟʥʘʢ ʪʘ ʣʦʛʘʨʠʬʤʽʚ ʚʽʜʥʦʰʝʥʥʷ  ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʧʨʠ 1000 ʭʚ-1 ʜʣʷ:

                  ʘ - ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ,  ʙ - ʬʘʟʠ.           
 



ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻ ʦʙôʻʢʪ ʜʽʘʛʥʦʟʫ, ʟʛʽʜʥʦ 

ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʝʥʦʾ ʚ ʧʽʜʨʦʟʜʽʣʽ 3.9, ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ 

a (ʭʠʙʥʦʾ ʪʨʠʚʦʛʠ) ʽ ʜʨʫʛʦʛʦ b (ʧʨʦʧʫʩʢ ʜʝʬʝʢʪʫ) ʨʦʜʫ. ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʟʚʦʜʠʣʘʩʷ ʜʦ ʟʤʽʥʠ ʢʦʥʩʪʘʥʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ, ʧʨʠʚʝʜʝʥʠʭ ʚ 

ʪʘʙʣʠʮʽ 4.3, ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʤʽʥʽʤʫʤʫ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʦʜʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʜʘʥʽ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.4. 

ʊʘʙʣʠʮʷ 4.4 

ɿʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʦʜʫ ʜʣʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʬʘʟʠ ʪʽ 

ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ 1000 ʽ750 ʭʚ-1. 
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 ʇʘʨʘʤʝʪʨʠ ʧʦʤʠʣʦʢ 1ïʨʦʜʫ ʇʘʨʘʤʝʪʨʠ ʧʦʤʠʣʦʢ 2ïʨʦʜʫ 
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b 

ʌʘʟʘ 
1000 2 257 0.00778 7 349 0.02 

750 4 274 0,015 3 149 0,02 

ɺʽʜʥʦʩʥʘ 

ʘʤʧʣʽʪʫʜʘ 

1000 28 565 0.05 35 460 0.076 

750 24 206 0,117 10 175 0,057 

  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʘʙʣʠʮʽ 4.4 ʧʦʢʘʟʘʚ, ʱʦ ʢʨʘʱʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʪʘʥʫ 

ʟôʻʜʥʘʥʥʷ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʩʠʩʪʝʤʠ ʎʇɻ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ 

ʤʦʞʣʠʚʝ ʜʣʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʦʟʥʘʢʠ ï ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ ʧʨʠ 1000 ʭʚ-1. 

ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʭʠʙʥʦʾ ʪʨʠʚʦʛʠ ʥʝ ʧʝʨʝʚʠʱʠʪʴ 7 ʚʠʧʘʜʢʽʚ ʥʘ 1000 

ʦʙôʻʢʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʘ ʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʫ ʜʝʬʝʢʪʫ 20 ʚʠʧʘʜʢʠ ʥʘ 1000. ʎʽ 

ʜʘʥʽ ʧʝʚʥʦʶ ʤʽʨʦʶ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʧʨʦ 

ʜʽʡʩʥʠʡ ʩʪʘʥ ʎʇɻ. 

 

 

 



4.4. ʈʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ  

ʋ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʟ ʤʝʪʦʜʠʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʠʭ ʚʽʜʛʫʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

ʉʄɼ-31ɸ, ʚʠʢʣʠʢʘʥʠʭ ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ. ɼʚʠʛʫʥ ʤʘʚ ʥʘʨʦʙʽʪʦʢ ʙʣʠʟʴʢʦ 600 ʤʦʪʦ. 

ʛʦʜ. 

ɼʘʥʽ ʤʽʢʨʦʤʝʪʨʘʞʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.5. 

ʊʘʙʣʠʮʷ 4.5 

ʋʩʝʨʝʜʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʤʝʪʨʘʞʫ ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ. 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʚʝʣʠʯʠʥ 

ʽ ʾʭ ʨʦʟʤʽʨ 

ʅʦʤʝʨ ʮʠʣʽʥʜʨʘ 

1 2 3 4 5 6 

1. ɿʥʦʰʝʥʥʷ ʛʽʣʴʟ ʮʠʣʽʥʜʨʘ, ʤʤ 0.18 0.24 0.22 0.14 0.26 0.31 

2. ɿʘʟʦʨ ʛʽʣʴʟʘ ï ʧʦʨʰʝʥʴ ʧʦ 

ʶʙʮʽ, ʤʤ 
0.48 0.52 0.46 0.47 0.50 0.52 

3. ʆʚʘʣ ʧʦʨʰʥʽʚ ʧʦ ʶʙʮʽ, ʤʤ 0.03 0.035 0.040 0.030 0.030 0.045 

4. ɿʥʦʰʝʥʥʷ ʧʦʨʰʥʽʚ ʧʦ ʶʙʮʽ, 

ʤʤ 
0.30 0.28 0.24 0.33 0.24 0.21 

5. ɿʥʦʰʝʥʥʷ ʢʘʥʘʚʦʢ ʧʦʨʰʥʽʚ ʧʦ 

ʚʠʩʦʪʽ, ʤʤ 
0.12 0.12 0.15 0.14 0.14 0.12 

6. ɿʘʟʦʨ ʢʽʣʴʮʝ-ʢʘʥʘʚʢʘ ʧʦʨʰʥʷ 

ʧʦ ʚʠʩʦʪʽ, ʤʤ 
0.20 0.19 0.19 0.17 0.18 0.20 

7. ɿʘʟʦʨ ʚ ʟʘʤʢʫ ʢʽʣʝʮʴ ʫ 

ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʤʤ 
15.8 15.5 16.2 16.0 15.4 16.3 

8. ɿʘʟʦʨ ʚ ʟʘʤʢʫ ʢʽʣʝʮʴ ʚ ʢʘʣʽʙʨʽ 

ʨʽʚʥʦʤʫ ʥʦʤʽʥ. ʜʽʘʤ. ʛʽʣʴʟʠ, ʤʤ 
0.51 0.49 0.53 0.52 0.49 0.55 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʟʥʦʰʝʥʥʷ ʛʽʣʴʟ ʮʠʣʽʥʜʨʽʚ (ʨʠʩ. 4.13 ʘ, ʙ) ʤʦʞʥʘ 

ʚʽʜʤʽʪʠʪʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʛʽʣʴʟ ʮʠʣʽʥʜʨʽʚ ʧʦ ʚʠʩʦʪʽ. ɿʥʦʰʝʥʥʷ ʛʽʣʴʟʠ 

ʮʠʣʽʥʜʨʘ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ. ʅʘʡʙʽʣʴʰʝ  
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ʈʠʩ.4.13. ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʤʝʪʨʘʞʫ ʛʽʣʴʟ ʮʠʣʽʥʜʨʽʚ ( ʘ, ʙ) ʪʘ ʫʩʝʨʝʜʥʝʥʥʷ 

                ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʥʷʪʠʭ ʧʝʨʝʥʦʩʥʠʤ  ʧʨʠʣʘʜʦʤ ( ʚ).

͊ύ

͋ύ

͍ύ



ʟʥʦʰʝʥʥʷ ʛʽʣʴʟʘ ʤʘʻ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʛʦʨʘʥʥʷʤ ʦʣʠʚʠ ʚ 

ʨʘʡʦʥʽ ʧʝʨʰʦʛʦ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʢʽʣʴʮʷ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʨʝʞʠʤʫ ʤʘʱʝʥʥʷ. 

ɿʘʟʦʨ ʚ ʩʧʨʷʞʝʥʥʽ ñʧʦʨʰʝʥʴ ï ʛʽʣʴʟʘò ʤʘʻ ʤʘʡʞʝ ʦʜʥʘʢʦʚʝ ʟʥʦʰʝʥʥʷ 0.46-

0.52 ʤʤ. 

ʇʽʩʣʷ ʤʽʢʨʦʤʝʪʨʘʞʫ ʧʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʬʘʟʠ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʚʽʜʛʫʢʫ 

ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʝʢʣʘʜʢʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʣʘʜʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟ ʤʝʪʦʜʠʢʦʶ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʦ 10 ʟʥʘʯʝʥʴ ʬʘʟʠ 

ʥʘ ʢʦʞʥʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʣʷ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ. ɰʭ 

ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.6. 

ʊʘʙʣʠʮʷ 4.6 

ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʬʘʟʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ 

ʏʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʫ, 

ʭʚ-1 

ʅʦʤʝʨ ʮʠʣʽʥʜʨʘ  

ʂʦʨʝʣʷ-

ʮʽʷ 

ʇʽʨʩʦʥʘ 

1 2 3 4 5 6 

ɿʥʘʯʝʥʥʷ ʟʘʟʦʨʫ ʟʘ ʥʦʤʝʨʦʤ ʮʠʣʽʥʜʨʘ 

0.48 0.52 0.46 0.47 0.5 0.52 

850 12.36 12.87 12.09 12.23 12.54 12.68 0.976 

1000 11.91 12.55 11.51 11.67 11.98 12.60 0.974 

1250 11.50 11.91 11.35 11.25 11.72 11.83 0.964 

1500 11.14 11.52 10.65 10.84 11.16 11.27 0.921 

1750 10.81 11.24 10.85 10.68 10.84 11.23 0.857 

2000 10.71 11.04 10.70 10.48 10.65 10.80 0.702 

ɽʢʩʮʝʩ -1.15 -1.60 -0.52 -0.63 -1.26 -1.91  

ʄʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʶ 850 ʭʚ-1, ʪʘʢ ʷʢ ʟ 

ʤʝʥʰʦʶ ʜʚʠʛʫʥ ʙʫʚ ʥʝ ʚ ʟʤʦʟʽ ʧʨʘʮʶʚʘʪʠ. 

ɿʘ ʜʘʥʠʤʠ ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ, ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ ʧʦʩʠʣʘʥʴ 

ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʣʷ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ. ʎʽ ʟʘʣʝʞʥʦʩʪʽ 



ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.13, ʚ. ʍʘʨʘʢʪʝʨ ʢʨʠʚʠʭ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʘʞʝʥʠʡ ʧʨʷʤʦʶ ʣʽʥʽʻʶ. 

ɺʠʟʥʘʯʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (ʪʘʙʣ.4.6) ʚʢʘʟʫʶʪʴ ʥʘ ʽʩʥʫʚʘʥʥʷ 

ʜʦʩʠʪʴ ʱʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʬʘʟʦʶ ʽ ʟʘʟʦʨʦʤ ʚ ʎʇɻ. ʅʘʡʢʨʘʱʽ ʟʥʘʯʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʦʪʨʠʤʘʥʽ ʜʣʷ ʤʝʥʰʠʭ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʫ. ɻʽʨʰʽ ʜʣʷ ʙʽʣʴʰ ʚʠʩʦʢʠʭ. 

ɺʽʜôʻʤʥʽ ʧʘʨʘʤʝʪʨʠ ʝʢʩʮʝʩʫ ʚʢʘʟʫʶʪʴ ʥʘ ʟʛʣʘʜʞʝʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʢʨʠʚʠʭ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʠʟʝʣʴʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

4.5. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ 

ʗʢ ʧʨʘʚʠʣʦ, ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʫʟʣʘ ʯʠ ʘʛʨʝʛʘʪʫ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʽʜʧʨʘʚʣʝʥʥʷ ʾʭ ʚ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʟʥʦʰʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʡʦʛʦ 

ʩʧʨʷʞʝʥʴ. ʗʢʱʦ ʟʥʦʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʩʧʨʷʞʝʥʴ ʜʦʩʷʛʣʦ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ, ʪʦ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʽ ʘʛʨʝʛʘʪ ʚʠʯʝʨʧʘʚ ʩʚʽʡ ʨʝʩʫʨʩ. ɼʣʷ ʜʚʠʛʫʥʘ ʦʜʥʠʤ ʽʟ ʪʘʢʠʭ 

ʩʧʨʷʞʝʥʴ ʻ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʜʚʠʛʫʥʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʎʇɻ. 

ʅʘʡʙʽʣʴʰ ʪʦʯʥʠʤ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʧʨʦʛʥʦʟ ʧʦ ʨʝʘʣʽʟʘʮʽʾ, 

ʪʦʙʪʦ ʟʤʽʥʽ ʧʘʨʘʤʝʪʨʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʦʥʢʨʝʪʥʦʾ ʤʘʰʠʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʨʦʙʽʪʢʫ. ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʩʪʽʰʝ ʽ 

ʪʦʯʥʽʰʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʷʢʦʩʪʽ ʤʘʰʠʥʠ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʜʥʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʘʨʦʙʽʪʦʢ 

ʢʦʞʥʦʛʦ ʜʚʠʛʫʥʘ, ʘ ʮʝ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ. ɺʠʭʦʜʦʤ ʟ ʜʘʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʻ 

ʚʚʝʜʝʥʥʷ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʚʽʜʤʽʥʥʽʩʪʴ (ʨʽʟʥʠʮʶ) 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʫʥʘ ʚʽʜ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ. ʊʘʢʠʤ ʧʦʧʨʘʚʦʯʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʙʫʚ ʧʨʠʡʥʷʪʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʝʥʥʷ kz. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʣʘʜʫ ʜʣʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ 



ʥʘʨʦʙʽʪʢʫ ʜʠʟʝʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʤʝʞʽ ʟʥʦʰʝʥʥʷ. ɼʘʥʠʡ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ ʧʨʠʚʝʜʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 4.7. 

ɼʘʥʽ ʪʘʙʣ. 4.7 ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʬʘʟʠ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ, ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʚ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘ ʯʘʩʪʦʪʽ 70 ʢɻʮ. 

ʊʘʙʣʠʮʷ 4.7 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ ʥʘʨʦʙʽʪʢʫ ʜʠʟʝʣʴʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ʥʘ ʤʝʞʽ ʟʥʦʰʝʥʥʷ ʎʇɻ. 

ʅʘʨʦʙʽʪʦʢ ʜʚʠʛʫʥʽʚ ʧʨʠ ʛʨʘʥʠʯʥʦʤʫ ʟʘʟʦʨʽ 0.64 ʤʤ 

ˉ ʜʚ. ʅʘʨʦʙ. ˉ ʜʚ. ʅʘʨʦʙ. ˉ ʜʚ. ʅʘʨʦʙ. ˉ ʜʚ. ʅʘʨʦʙ. 

1 980 14 1050 27 1130 40 1040 

2 990 15 1030 28 1200 41 1100 

3 980 16 1110 29 1220 42 1209 

4 1190 17 680 30 826 43 1390 

5 920 18 1039 31 1240 44 1178 

6 1240 19 990 32 1080 45 890 

7 1100 20 1160 33 1299 46 1000 

8 1130 21 1150 34 1120 47 1115 

9 1080 22 1070 35 980 48 1040 

10 1090 23 1120 36 1190 49 1040 

11 1090 24 1140 37 1150 50 1020 

12 1150 25 1080 38 1070 51 1120 

13 1090 26 1070 39 1140 52 950 

ʅʘʨʦʙʽʪʦʢ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʤʦʪʦʣʽʯʠʣʴʥʠʢʦʤ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠ, ʱʦ 

ʧʦʢʘʟʘʥʥʷ ʤʦʪʦʣʽʯʠʣʴʥʠʢʘ ʧʨʠʚʝʜʝʥʽ ʜʦ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 1800ʭʚ-1, ʪʦʜʽ ʷʢ 

ʨʝʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʩʪʘʥʦʚʠʪʴ 2000 ʭʚ-1, ʪʦʤʫ ʧʦʢʘʟʘʥʥʷ 

ʤʦʪʦʣʽʯʠʣʴʥʠʢʘ ʤʥʦʞʠʣʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 0.9, ʷʢ ʟʘʟʥʘʯʝʥʦ ʚ ʽʥʩʪʨʫʢʮʽʾ ʧʦ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʌʘʟʘ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 14 ʜʦ 14.2 ̄ʧ.ʢ.ʚ., 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʟʦʨʫ ʚ ʎʇɻï 0.62-0.64 ʤʤ. 



ʅʘʨʦʙʽʪʦʢ ʜʚʠʛʫʥʘ, ʚʨʘʭʦʚʫʶʯʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʪʝʤʘʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʧʘʨʘʪ.  

ɼʘʥʽ ʪʘʙʣʠʮʽ 4.7 ʟʚʦʜʠʣʠʩʷ ʚ ʽʥʪʝʨʚʘʣʴʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ  

(ʪʘʙʣʠʮʷ 4.8). 

ʊʘʙʣʠʮʷ 4.8 

ɯʥʪʝʨʚʘʣʴʥʠʡ ʨʷʜ ʥʘʨʦʙʽʪʢʫ ʜʠʟʝʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ɯʥʪʝʨʚʘʣʠ, ʤ-ʛʦʜ ʏʘʩʪʦʪʘ, mi 
ʉʪʘʪʠʩʪʠʯʥʘ 

ʚʽʨʦʛʽʜʥʽʩʪʴ 
ʏʘʩʪʦʪʘ, % 

650 - 700 1 0.019 1.92 

700 - 750 0 ï ï 

750 - 800 0 ï ï 

800 - 850 1 0.019 1.92 

850 - 900 1 0.019 1.92 

900 - 950 1 0.019 1.92 

950 - 1000 6 0.115 11.5 

1000 - 1050 7 0.1346 13.46 

1050 - 1100 10 0.192 19.20 

1100 - 1150 11 0.2115 21.15 

1150 - 1200 7 0.1346 13.46 

1200 - 1250 5 0.096 9.62 

1250 - 1300 1 0.019 1.92 

1300 - 1350 0 ï ï 

1350 - 1400 1 0.019 1.92 

ɺʩʴʦʛʦ 52 1.0 100.0 

ʏʠʩʣʦ ʚʠʙʨʘʥʠʭ ʨʦʟʨʷʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʡʥʷʪʦʛʦ ʽʥʪʝʨʚʘʣʫ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ [91]: 

( )ʜ
minmax

Nln.

RR
t

331+

-
=D , (4.15) 

ʜʝ Dt ï ʚʝʣʠʯʠʥʘ ʽʥʪʝʨʚʘʣʫ (Dt=50.57, ʧʨʠʡʤʘʻʤʦ Dt=50); 

minmax RR -  ï ʨʦʟʤʘʭ ʧʦʢʘʟʘʥʴ (Rmax=1390; Rmax=680); 

Nʜ ïʯʠʩʣʦ ʩʧʦʩʪʝʨʝʞʝʥʴ (Nʜ=52). 

ɿʥʘʶʯʠ ʚʝʣʠʯʠʥʫ ʽʥʪʝʨʚʘʣʽʚ, ʚʠʟʥʘʯʘʻʤʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʂ̔ ʥʪ: 



t

RR
K minmax
ʽʥʪ

D

-
= , (4.16) 

ɺʠʭʦʜʷʯʠ ʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʘʥʠʭ ʧʨʠʡʥʷʪʦ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʨʚʘʣʽʚ 15. ɼʘʥʠʡ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ ʫ ʚʠʛʣʷʜʽ ʛʽʩʪʦʛʨʘʤʠ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ.4.14 ʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʥʘʨʦʙʽʪʢʫ, ʟʦʢʨʝʤʘ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʜʠʩʧʝʨʩʽʾ, ʧʨʦʚʦʜʠʣʠ 

ʜʦʜʘʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ʅ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʥʦʚʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ti' 

( ) t/ttt i
'
i D0-= , (4.17) 

ʜʝ ti' ï ʥʦʚʘ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ; 

ti ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ; 

t0 ï ʩʝʨʝʜʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ti; 

ɿʥʘʯʝʥʥʷ ʥʦʚʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚʠʟʥʘʯʘʣʠ ʚʠʭʦʜʷʯʠ ʟ ʚʠʨʘʟʫ: 

t

tt
t i'
i

D
0-= , (4.18) 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ it
_

 ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ s ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʣʝʞʥʦʩʪʷʤʠ: 

tatit
_

DÖ+= 10 , (4.19) 

2
12 aat -Ö=s D , (4.20) 

ʜʝ a1, a2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ:
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʽʪʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ: 

- ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï 1025 ʤ.-ʛʦʜ; 

- ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ï 115.7486 ʤ.-ʛʦʜ; 

- ʜʠʩʧʝʨʩʽʷ ï 13397.74; 

- ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ï 0.112925. 

ʆʪʨʠʤʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʚʢʘʟʫʻ ,ʱʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʇʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʟʘʢʦʥʦʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɽʤʧʽʨʠʯʥʠʡ ʪʘ 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.14 ʙ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʝʤʧʽʨʠʯʥʦʾ ʢʨʠʚʦʾ ʪʝʦʨʝʪʠʯʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ 

ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʟʛʦʜʠ ʂʦʣʤʦʛʦʨʦʚʘ l. ɼʘʥʠʡ ʢʨʠʪʝʨʽʡ ʩʪʘʥʦʚʠʪʴ 0,67, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʨʦʛʽʜʥʦʩʪʽ ʈ(l)= 0.79 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʬʘʟʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʥʘʨʦʙʽʪʢʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ )(fT j=  

ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʽʥʦʤʽʥʘʣʴʥʦʾ ʨʝʛʨʝʩʽʾ ʚʝʢʪʦʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʦʚʫʚʘʥʴ 
­

vzïʟʥʘʯʝʥʥʷ ʬʘʟʠ ʪʘ 
­

vyïʟʥʘʯʝʥʥʷ ʥʘʨʦʙʽʪʢʫ 

(ʜʦʜʘʪʦʢ ɾ). 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘʨʦʙʽʪʢʫ ʚʽʜ ʬʘʟʠ ʤʘʻ ʚʠʛʣʷʜ: 

() 4323 107535921093222635265739746215 Ö-jÖÖ+jÖ-jÖ=j ....fT , (4.22) 



ʇʨʠ ʮʴʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʟʥʘʯʝʥʫ ʦʙʝʨʥʝʥʫ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʦ (4.11) 

ʟʘʟʦʨʫ ʚʽʜ ʬʘʟʠ () jÖ+-=j 08205230 ..h  ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʟʘʣʝʞʥʦʩʪʽ 

ʥʘʨʦʙʽʪʢʫ ʚʽʜ ʟʘʟʦʨʫ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

() 3145551009751051111035929 32433 .h.h.h.hfT +ÖÖ-ÖÖ+ÖÖ-= , (4.23) 

ɻʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ.4.15., 4.16. 

ɿʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʦʚʝʨʭʥʽ ʨʠʩ.4.17 ʙ ʣʽʥʽʡʥʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʣʝʞʥʦʩʪʽ ʥʘʨʦʙʽʪʢʫ ʜʚʠʛʫʥʘ ʊ(h,j) ï ʤ.ʛʦʜ. ʚʽʜ ʬʘʟʠ 

ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ j ï ʧ̄.ʢ.ʚ. ʪʘ ʟʘʟʦʨʫ h ï ʤʤ. ʚ ʎʇɻ ʜʣʷ ʜʠʟʝʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʤʘʻ ʚʠʛʣʷʜ: 

( ) jÖ-Ö+-=j 74269073127243586 .h..,hT  (4.24) 

ʆʜʥʘʢ, ʷʢʠʤʠ ʙʠ ʧʦʚʥʠʤʠ ʥʝ ʙʫʣʠ ʘʥʘʣʽʪʠʯʥʽ ʚʠʨʘʟʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʘʥʥʽʭ ʧʦʚôʷʟʘʥʦ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʥʝʟʨʫʯʥʦ ʚ ʫʤʦʚʘʭ ʨʷʜʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʥʘʯʥʦ ʧʨʦʩʪʽʰʝ ʚʠʟʥʘʯʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʤʦʛʨʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʨʠʚʠʭ ʥʘʨʦʙʽʪʢʫ ʟʘ ʨʽʚʥʷʥʥʷʤ (4.22) ʟ ʢʨʦʢʦʤ s, 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʛʨʘʤ (ʜʦʜʘʪʢʠ ɾ, ɿ), ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ 

ʇ. 

ʇʨʠ ʮʴʦʤʫ ʢʨʦʢ s ʻ ʧʦʩʪʽʡʥʦ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʪʦʯʥʦʾ ʪʦʯʢʠ ʢʨʠʚʦʾ, ʷʢʘ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʜʦʙʫʪʦʢ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʥʘʨʦʙʽʪʢʫ ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ. 
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ʥʦʤʦʛʨʘʤʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʟʦʨʫ h ʚ ʎʇɻ, ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ Tʟʘʣ,   



ʈʠʩ.4.15. ɿʘʣʝʞʥʽʩʪʴ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ) 

                ʥʘʨʦʙʽʪʢʫ ʜʚʠʛʫʥʘ  ʊ ʚʽʜ ʟʘʟʦʨʫ  h  ʚ ʎʇɻ 

ʈʠʩ.4.16. ɿʘʣʝʞʥʽʩʪʴ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ  ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ) 

                ʥʘʨʦʙʽʪʢʫ ʜʚʠʛʫʥʘ  ʊ ʚʽʜ ʬʘʟʠ  ʫʜʘʨʫ  j  ʚ ʎʇɻ 
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ʈʠʩ.4.17. ʇʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʣʝʞʥʦʩʪʽ  ʥʘʨʦʙʽʪʢʫ  

               ʜʚʠʛʫʥʘ ʊ ʚʽʜ ʬʘʟʠ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ f ʪʘ ʟʘʟʦʨʫ ʚ ʎʇɻ ʜʣʷ  

               ʜʚʠʛʫʥʘ ʉʄɼ -31ɸ.

               ʘ -  ʩʧʣʘʡʥ ʽʥʪʝʨʧʦʣʷʮʽʷ; ʙ - ʣʽʥʽʡʥʘ ʽʥʪʝʨʧʦʣʷʮʽʷ.

͊ύ

͋ύ

 



ʈʠʩ.4.18. ʅʦʤʦʛʨʘʤʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʟʦʨʫ  h ʚ ʎʇɻ, ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ  Tʟʘʣ ,  ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʢ̔ ʥʪ 

               ʪʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʨʦʙʽʪʢʫ ʈ(ʊ̔ ) ʜʣʷ  ʨʽʟʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ.
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ʢʦʝʬʽʮʽʻʥʪʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ ʢʽʥʪ (3.12) ʪʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʨʦʙʽʪʢʫ ʈ(ʊ ̔) ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʘʚʠʣʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʦʤʦʛʨʘʤʦʶ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʬʘʟʠ ʚʽʜʢʣʘʜʘʶʪʴ 

ʚʠʟʥʘʯʝʥʫ ʧʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʬʘʟʫ jʜ (ʪʦʯʢʘ ɸ). ʅʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʦʩʽ 

ʚʽʜʢʣʘʜʘʶʪʴ ʟʥʘʯʝʥʥʷ ʥʘʨʦʙʽʪʢʫ ʊʜ (ʪʦʯʢʘ ɺ). ɯʟ ʪʦʯʢʠ ɸ ʧʨʦʚʦʜʷʪʴ 

ʚʝʨʪʠʢʘʣʴʥʫ, ʘ ʟ ʪʦʯʢʠ ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʾ ʜʦ ʾʭ ʧʝʨʝʪʠʥʫ ʉ. ɺʽʜʰʫʢʫʶʪʴ 

ʪʘʢʦʞ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʧʨʦʜʦʚʞʝʥʦʾ ʚʝʨʪʠʢʘʣʴʥʦʾ ʣʽʥʽʾ ʟ ʧʦʭʠʣʦʶ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʫ ʟʘʟʦʨʫ (ʪʦʯʢʘ D). ʇʨʦʚʦʜʷʪʴ ʟ ʪʦʯʢʠ D ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʣʽʥʽʶ 

ʚʣʽʚʦ ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʚʽʩʩʶ h (ʪʦʯʢʘ F). ɼʘʥʘ ʪʦʯʢʘ ʚʢʘʟʫʻ ʥʘ ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʟʘʟʦʨʫ ʚ ʎʇɻ.ɿ ʪʦʯʢʠ ʉ ʚʧʨʘʚʦ ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʶ ʧʘʨʘʣʝʣʴʥʫ ʢʨʠʚʠʤ ʟʥʦʰʝʥʥʷ 

ʜʦ ʧʝʨʝʪʠʥʫ ʦʩʪʘʥʥʴʦʾ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʩʪʽʥʢʦʶ ʥʦʤʦʛʨʘʤʠ (ʪʦʯʢʘ ɯ). 

ɻʦʨʠʟʦʥʪʘʣʴ ʧʨʦʚʝʜʝʥʘ ʟ ʜʘʥʦʾ ʪʦʯʢʠ ʚʢʘʟʫʻ ʥʘ ʛʨʘʥʠʯʥʠʡ ʨʝʩʫʨʩ ʊʜʛʨ. ʈʽʟʥʠʮʷ 

ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʊʜʛʨ ʽ ʊʜ ʻ ʟʘʣʠʰʢʦʚʠʤ ʨʝʩʫʨʩʦʤ. ʇʨʦʚʽʚʰʠ ʩʧʦʯʘʪʢʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ, ʘ ʧʦʪʽʤ ʧʦʭʠʣʫ ʣʽʥʽʶ, ʧʘʨʘʣʝʣʴʥʫ ʥʘʧʨʘʚʣʷʶʯʠʤ ʟ ʪʦʯʢʠ I, ʜʦ 

ʧʝʨʝʪʠʥʫ ʟ ʜʦʧʦʤʽʞʥʦʶ ʧʨʷʤʦʶ OO ¡¡¡  ʢʦʝʬʽʮʽʻʥʪʘ ʟʥʦʰʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ 

ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ (ʪʦʯʢʘ ʂ). ɼʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʢʘʟʫʻ ʥʘ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʠʛʫʥʘ, ʱʦ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʤ. 

ʗʢʱʦ ʜʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʠʱʫʻ 1, ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʛʽʨʰʝʥʠʤ ʫʤʦʚʘʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʥʦʚʫ ʞ ʪʘʢʠ ʽʟ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʤʠ. ɯ ʥʘʚʧʘʢʠ. 

ʇʨʦʜʦʚʞʠʚʰʠ ʚʝʨʪʠʢʘʣʴ ʜʦ ʧʝʨʝʪʠʥʫ ʽʟ ʢʨʠʚʦʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʪʦʯʢʘ 

ʄ) ʚʠʟʥʘʯʘʶʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʈ(ʊ). 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʧʽʜʨʘʭʫʥʦʢ ʧʨʦʛʥʦʟʫ ʚʨʫʯʥʫ ʩʧʨʘʚʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʦʤʫ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ ʥʝʤʦʞʣʠʚʦ ʪʦʯʥʦ ʽ ʥʘʜʽʡʥʦ ʚʠʟʥʘʯʘʪʠ ʟʘʣʠʰʢʦʚʠʡ 

ʨʝʩʫʨʩ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʘʥʦʾ ʤʝʪʠ ʥʦʤʦʛʨʘʤʠ ʜʝʱʦ ʩʧʨʦʱʫʻ ʧʦʩʪʘʚʣʝʥʫ 

ʟʘʜʘʯʫ ʦʜʥʘʢ ʥʝ ʚʠʨʽʰʫʻ ʾʾ ʧʦʚʥʽʩʪʶ, ʪʘʢ ʷʢ ʾʡ ʧʨʠʪʘʤʘʥʥʘ ʜʠʩʢʨʝʪʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ ʇɽʆʄ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʥʘʯʝʥʥʷ 

ʨʝʩʫʨʩʫ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʜʝʩʷʪʠʭ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʥʘʤʠ 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ. 



 

 

ʇʝʨʰʘ ʧʨʦʛʨʘʤʘ ʥʘʧʠʩʘʥʘ ʥʘ ʤʦʚʽ MathCad2010Pro (ʜʦʜʘʪʦʢ ɾ), ʘ ʜʨʫʛʘ ʥʘ ʤʦʚʽ 

Delphi 5 (ʪʝʢʩʪ ʥʝ ʧʨʠʚʦʜʠʪʴʩʷ ʽʟ-ʟʘ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ). ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʨʦʙʦʯʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʥʘʧʠʩʘʥʦʾ ʤʦʚʦʶ Delphi5 ʧʨʠʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɿ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʝʟʛʘʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʥʦʤʦʛʨʘʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʎʇɻ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ ʟ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. 

4.6. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ɺʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʻʜʠʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʝʢʦʥʦʤʽʾ ʨʽʯʥʠʭ ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ (ʕʇʈ). ɿ ʪʦʯʢʠ ʟʦʨʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɺʝʣʠʯʠʥʘ ʕʇʈ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

12 ʇʇʕʧʪ -= , (4.25) 

ʜʝ 12 ʇ,ʇ  ï ʧʨʠʚʝʜʝʥʽ ʚʠʪʨʘʪʠ ʨʦʙʦʪʠ ʢʦʤʙʘʡʥʘ ʟʘ ʫʤʦʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʦʚʠʤ 

ʽ ʙʘʟʦʚʠʤ ʚʘʨʽʘʥʪʘʭ, ʛʨʥ/ʛʦʜ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʦ, ʱʦ ʚʽʙʨʦʘʢʫʩʪʠʯʥʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʘ ʙʘʟʦʚʠʡ ʚʘʨʽʘʥʪ ʧʨʠʡʥʷʪʦ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ, 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʟʜʽʣʽ 1 (ʩʝʨʝʜʥʷ ʧʦʭʠʙʢʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 20%). 

ʉʫʤʘʨʥʘ ʧʦʤʠʣʢʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ: 
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P , (4.26) 

ʜʝ ä ä ba K,K ïʚʽʜʧʦʚʽʜʥʦ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ (ʭʠʙʥʘ 

ʪʨʝʚʦʛʘ) ʽ ʜʨʫʛʦʛʦ ʚʠʜʽʚ (ʧʨʦʧʫʩʢ ʜʝʬʝʢʪʫ). 



 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʟʘʣʝʞʥʽʩʪʶ (4.26) ʻ ʧʦʭʠʙʢʘ, ʱʦ ʩʢʣʘʜʘʻ 1.8%. 

ʇʨʠ ʮʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʜʦʩʷʛʪʠ ʪʘʢʠʭ ʫʤʦʚ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ, ʪʦʤʫ ʧʨʠʡʤʘʣʘʩʷ ʧʦʭʠʙʢʘ 

10%, ʪʦʙʪʦ ʜʘʥʫ ʧʦʭʠʙʢʫ ʟʙʽʣʴʰʠʣʠ ʙʽʣʴʰ ʥʽʞ ʫ 5 ʨʘʟ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʚʝʜʝʥʽ ʟʘʪʨʘʪʠ ʟʘ ʥʦʚʠʤ ʪʘ ʙʘʟʦʚʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ: 

ʅʈɿʅʆɺ

ʅʈɿɹɸɿ

ʇʇʇ

ʇʇʇ

-=

-=

1

2
, (2.27) 

ʜʝ ʇɹɸɿ ï ʧʨʠʚʝʜʝʥʽ ʟʘʪʨʘʪʠ ʧʨʠ ʟʤʝʥʰʝʥʦʤʫ ʨʽʯʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʢʦʤʙʘʡʥʘ ʥʘ 

ʧʦʭʠʙʢʫ ʙʘʟʦʚʦʛʦ ʤʝʪʦʜʫ; 

ʇʅʆɺ ï ʧʨʠʚʝʜʝʥʽ ʟʘʪʨʘʪʠ ʧʨʠ ʟʤʝʥʰʝʥʦʤʫ ʨʽʯʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʢʦʤʙʘʡʥʘ ʥʘ 

ʧʦʭʠʙʢʫ ʥʦʚʦʛʦ ʤʝʪʦʜʫ; 

ʇʅʈɿ ï ʧʨʠʚʝʜʝʥʽ ʟʘʪʨʘʪʠ ʧʨʠ ʥʦʨʤʘʪʠʚʥʦʤʫ ʨʽʯʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʢʦʤʙʘʡʥʘ 

(ʜʣʷ ʫʤʦʚ ʋʢʨʘʾʥʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ º170 ʛʦʜ.). 

ʇʨʠʚʝʜʝʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʜʠʥʠʮʶ ʨʦʙʦʪʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ [26]: 

ʂʝʉʇ̔ Ö+= , (2.28) 

ʜʝ ʉ ï ʩʫʤʘʨʥʽ ʧʨʷʤʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʪʨʘʪʠ ʥʘ ʢʦʤʙʘʡʥ; 

ʝ ï ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ (ʝ=0,15); 

ʂ ïʚʝʣʠʯʠʥʘ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, ʛʨʥ/ʛʘ. 
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, (2.29) 

ʜʝ ɹ̔   ï ʙʘʣʘʥʩʦʚʘ ʚʘʨʪʽʩʪʴ ʢʦʤʙʘʡʥʘ ʜʣʷ -̔ʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʘʭʫʥʢʫ, ʛʨʥ; 

Wr ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʝʛʘʪʫ ʟʘ ʛʦʜʠʥʫ ʟʤʽʥʥʦʛʦ ʯʘʩʫ, ʛʘ; 

t  ̔ï ʨʽʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ (ʥʦʨʤʘʪʠʚʥʝ ï 170, ʙʘʟʦʚʠʡ ʚʘʨʽʘʥʪ ï 144 ʪʘ ʥʦʚʠʡ 

ʚʘʨʽʘʥʪ ï 153) -̔ʛʦ ʚʘʨʽʘʥʪʫ, ʛʦʜ. 

ʇʨʷʤʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʪʨʘʪʠ ʢʦʰʪʽʚ ʥʘ ʦʜʠʥʠʮʶ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʜʣʷ ʦʢʨʝʤʦʾ ʦʧʝʨʘʮʽʾ ʜʠʟʝʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʬʦʨʤʫʣʦʶ [83]: 

4321 CCCCC +++= , (2.30) 



 

 

ʜʝ ʉ1 ï ʦʧʣʘʪʘ ʧʨʘʮʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʘʛʨʝʛʘʪ ʧʝʨʩʦʥʘʣʫ, ʛʨʥ/ʛʘ; 

ʉ2 ï ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʯʝʥʠʭ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʛʨʥ/ʛʘ; 

ʉ3 ï ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʪʨʘʢʪʦʨʘ ʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʘʛʨʝʛʘʪʫ, ʛʨʥ/ʛʘ; 

ʉ4 ï ʚʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʽ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʛʨʥ/ʛʘ. 

ʆʧʣʘʪʘ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʧʝʚʥʠʡ ʘʛʨʝʛʘʪ, ʩʪʘʥʦʚʠʪʴ: 

,
W

ʇm...ʇmʇm
C

ʟʤ

662211
1

+++
=  (4.31) 

ʜʝ m1, m2 ..., m6 ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʘʛʨʝʛʘʪ ʦʢʨʝʤʦ ʧʦ 

ʢʦʞʥʽʡ ʢʚʘʣʽʬʽʢʘʮʽʾ (ʨʦʟʨʷʜʫ); 

ʇ1, ʇ2,éʇ6 ï ʦʧʣʘʪʘ ʧʨʘʮʽ ʟʘ ʥʦʨʤʫ ʚʠʨʦʙʽʪʢʫ ʨʦʙʽʪʥʠʢʘ ʢʦʞʥʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʛʨʥ; 

Wʟʤ ï ʟʤʽʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʙʘʡʥʘ, ʛʘ/ʟʤ. 

ɺʘʨʪʽʩʪʴ ʚʠʪʨʘʯʝʥʠʭ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

QʎC ʢÖ=2 , (4.32) 

ʜʝ ʎʢ ï ʢʦʤʧʣʝʢʩʥʘ ʮʽʥʘ ʦʜʥʦʛʦ ʢʽʣʦʛʨʘʤʘ ʧʘʣʠʚʘ, ʛʨʥ; 

Q ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʢʛ/ʛʘ; 

ɺʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʢʦʤʙʘʡʥʘ ʚʠʟʥʘʯʘʣʠ ʢʦʨʠʩʪʫʶʯʠʩʴ ʬʦʨʤʫʣʦʶ: 
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3 , (4.33) 

ʜʝ ʘ̔ ï ʥʦʨʤʘ ʚʽʜʨʘʭʫʚʘʥʴ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ -̔ʦʾ ʤʘʰʠʥʠ ʚ ʘʛʨʝʛʘʪʽ, %. 

ɺʽʜʨʘʭʫʚʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:  
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ʈʠʩ.4.19. ɿʤʽʥʘ ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ ʇ̔ ʥʘ ʦʜʠʥʠʮʶ ʨʦʙʦʪʠ (ʘ) ʪʘ  ʥʘ ʛʦʜʠʥʫ 

                ʨʦʙʦʪʠ (ʙ) ʢʦʤʙʘʡʥʘ ɼʦʥ-1500ɹ ʚʽʜ ʫʨʦʞʘʡʥʦʩʪʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ U

                ʪʘ  ʢʦʝʬʽʮʽʻʥʪʘ ʛʦʪʦʚʥʦʩʪʽ ʢʦʤʙʘʡʥʘ ʂʥ.
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ʈʠʩ.4.20. ɿʤʽʥʘ ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ ʇʽ  ʚʽʜ ʫʨʦʞʘʡʥʦʩʪʽ U ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ 

                ʛʦʪʦʚʥʦʩʪʽ ʂʥ  ʧʨʠ:

                ʘ) ʥʦʨʤʘʪʠʚʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ti;

                 ʙ) ʟʘʚʘʥʪʘʞʝʥʥʽ ti;

                ʚ) ʥʦʨʤʘʪʠʚʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ti;
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ʜʝ ʨ̔ ïʩʫʤʘʨʥʘ ʥʦʨʤʘ ʚʽʜʨʘʭʫʚʘʥʴ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʪʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, %. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.25ï 4.34) ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.4.19, 

4.20 ʪʘ ʚ ʜʦʜʘʪʢʫ ʈ. 

ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʝʢʦʥʦʤʽʷ 

ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ ʥʘ ʛʦʜʠʥʫ ʪʘ ʩʝʟʦʥ ʨʦʙʦʪʠ ʢʦʤʙʘʡʥʘ, ʜʣʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, 

ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 72.74 ʛʨʥ/ʛʦʜ. ʪʘ 12365.8 ʛʨʥ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʱʦ 

ʜʘʥʘ ʝʢʦʥʦʤʽʷ ʧʨʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʫʤʦʚʘʭ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʥʽ 

ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʥʽ ʚʽʜ ʫʨʦʞʘʡʥʦʩʪʽ 

ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ. 

  



 

 

ʈʆɿɼɯʃ V 

 ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ɯʅɾɽʅɽʈʅʀʍ ʅʆʈʄɸʊʀɺɯɺ 

ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʇʈʀ ʆɹɻʈʋʅʊʋɺɸʅʅɯ ʇɽʈɯʆɼʀʏʅʆʉʊɯ 

ɺɯɼʅʆɺʃɽʅʅʗ ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ ʄɸʐʀʅ  

ɼʃʗ ʃɯʉʆʊɽʍʅɯʏʅʀʍ ʈʆɹɯʊ 

 

5.1. ʊʝʨʤʽʥʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ 

ʨʝʛʣʘʤʝʥʪʽ 

 

ʅʘʩʣʽʜʢʦʤ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʻ ʨʦʟʧʦʜʽʣ ʾʭ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚ ʨʝʛʣʘʤʝʥʪʥʦʤʫ ʧʝʨʽʦʜʽ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʙʦʚʠʭ ʪʨʫʜʦʤʽʩʪʢʦʩʪʝʡ ʟʘʡʥʘʪʦʩʪʽ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʚʽʜʜʽʣʝʥʴ. ʊʦʤʫ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʧʦʩʽʙ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʪʝʨʤʽʥʽʚ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʩʧʨʠʷʪʠ ʦʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʟʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ 

ʜʦʙʦʚʦʾ ʟʘʡʥʷʪʦʩʪʽ ʟʘʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ɺ ʦʩʥʦʚʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʪʝʨʤʽʥʽʚ ʣʝʞʘʪʴ ʥʦʨʤʘʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ. ɺʦʥʠ ʟʘ ʩʪʘʙʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ ʮʠʢʣʫ ʜʝʪʝʨʤʽʥʦʚʘʥʽ, 

ʭʦʯʘ ʽ ʤʦʞʫʪʴ ʫ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ ʚʽʜʭʠʣʷʪʠʩʴ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʘʥʠʭ. 

ɼʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʚ 5ï20% ʜʦʟʚʦʣʷʻ ʧʝʨʝʥʦʩʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʧʦʛʦʜʞʫʶʯʠ ʾʭ ʟ 

ʢʦʥʢʨʝʪʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʣʽʩʦʚʦʛʦ ʧʽʜʧʨʠʻʤʪʩʚʘ, ʽ 

ʪʠʤ ʩʘʤʠʤ ʙʽʣʴʰ ʛʥʫʯʢʦ ʬʦʨʤʫʚʘʪʠ ʜʦʙʦʚʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʧʨʘʛʥʫʪʴ ʜʦ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʜʦʙʦʚʠʭ 

ʧʨʦʛʨʘʤ, ʘʙʦ ʞ ʚʠʥʠʢʘʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʘ ʚ ʜʥʽ çʧʽʢè ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʧʣʘʥʫ-ʛʨʘʬʽʢʘ ʽ ʯʘʩʪʠʥʘ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʢʦʥʘʥʦʶ. 

ɺ ʮʽʣʦʤʫ ʨʽʚʥʦʤʽʨʥʠʡ ʚʠʭʽʜ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ 



 

 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʠʪʤʽʯʥʦʩʪʽ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʜʥʘʢ ʧʨʠ ʽʩʥʫʶʯʠʭ ʨʦʟʤʽʨʘʭ ʧʘʨʢʽʚ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʽʙʥʠʡ ʙʘʣʘʥʩ ʜʫʞʝ ʫʩʢʣʘʜʝʥʦ. ʊʦʤʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʊʆ-2 ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʽʩʦʚʠʭ ʄɽɿ ʚ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ çɭʚʨʦʧʝʡʩʴʢʘ 

ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè ï ʨʠʩ. 5.1. 
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ʈʠʩ. 5.1. ɺʠʢʦʥʘʥʥʷ ʊʆ-2 ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʯʥʠʭ ʨʦʙʽʪ ʚ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ 

çɭʚʨʦʧʝʡʩʴʢʘ ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ  

ʊʆ-1 ʚ 20% ʚʠʧʘʜʢʽʚ, ʘ ʊʆ-2 ʚ 35% ʚʠʧʘʜʢʽʚ ʥʝʦʙʭʽʜʥʠʡ ʟʘʷʚʦʯʥʠʡ ʨʝʤʦʥʪ, 

ʷʢʠʡ ʟʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʽ ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 

ʨʝʛʣʘʤʝʥʪʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɿʘʛʘʣʴʥʘ ʧʝʨʝʚʠʪʨʘʪʘ ʜʦʙʦʚʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ ʜʦ 418 ʛʨʥ. (ʩʪʘʥʦʤ ʥʘ 2014 ʟʚʽʪʥʠʡ 

ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ ʨʽʢ) ʥʘ ʦʜʠʥ ʩʝʨʝʜʥʴʦʦʙʣʽʢʦʚʘ ʤʘʰʠʥʘ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ɿʛʣʘʜʞʫʚʘʥʥʷ ʥʘ ʛʨʘʬʽʢʘʭ ʚʠʢʦʥʫʶʪʴ ʟʘʟʚʠʯʘʡ ʚ ʤʽʩʮʷʭ çʧʽʢʦʚè ʪʘ 

çʟʘʧʘʜʠʥè ʚʽʜʥʦʩʥʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 



 

 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʪʦʙʪʦ ʚʠʢʦʥʫʶʪʴ ʪʽ ʞ ʜʽʾ, ʱʦ ʽ 

ʧʨʠ ʚʧʦʨʷʜʢʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʦʩʪʫʧʠʣʠ ʚ ʜʦʚʽʣʴʥʦʤʫ 

ʧʦʨʷʜʢʫ. ɺʠʤʦʛʠ ʥʘ ʊʆ ʽ ʨʝʤʦʥʪʠ, ʷʢʽ ʤʘʶʪʴ ʧʝʨʽʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʫʪʚʦʨʶʶʪʴ 

ʚ ʯʘʩʽ ʩʪʦʭʘʩʪʠʯʥʠʡ ʧʦʪʽʢ, ʷʢʠʡ ʧʦʜʽʙʥʠʡ ʜʦ ʚʽʜʦʤʦʛʦ ʚ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ 

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʢʨʘʪʥʦ-ʨʠʪʤʽʯʥʠʡ ʧʦʪʽʢ. 

ʇʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʾʭ ʡʤʦʚʽʨʥʠʭ ʧʦʪʦʢʽʚ ʚʽʜʤʦʚ ʽ ʚ ʧʦʪʨʝʙʽ ʟʘʷʚʦʯʥʠʭ 

(ʧʦʟʘʧʣʘʥʦʚʠʭ) ʨʝʤʦʥʪʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʧʠʩʫʚʘʪʠʩʴ ʚ ʩʠʩʪʝʤʫ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʧʦʪʦʢʠ 

ʧʣʘʥʦʚʠʭ ʟʘʭʦʜʽʚ ʩʘʤʦʾ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʦʙʛʨʫʥʪʦʚʫʶʪʴʩʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʽʜʣʷʛʘʶʪʴ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʥʦʨʤʘʪʠʚʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʢʣʘʩʪʝʨʠ ï ʛʨʫʧʠ (ʪʘʙʣ. 

5.1), ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟʘ ʥʦʨʤʘʪʠʚʥʦʶ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚ ʛʦʜʠʥʘʭ ʥʘʨʦʙʽʪʢʫ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʙʣʠʮʷ 5.1 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʥʦʨʤʘʪʠʚʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ 

ɻʨʫʧʘ ʈʝʤʦʥʪ ʊʆ-2 ʊʆ-1 
ɿʘʧʨʘʚʣʝʥʥʷ 

ʧʘʣʠʚʦʤ 

1 960 240 50 8 

2 1000 250 60 16 

3 1200 500 100 24 

4 2000 600 200 32 

 

ʊʘʢʝ ʛʨʫʧʫʚʘʥʥʷ (ʪʘʙʣ. 5.1) ʧʦʢʣʘʜʝʥʝ ʚ ʦʩʥʦʚʫ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʪʦʢʽʚ 

ʚʠʤʦʛ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʝʛʣʘʤʝʥʪʽ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʝʛʣʘʤʝʥʪʥʦʤʫ ʧʝʨʽʦʜʽ ʥʘʤʠ ʚʚʝʜʝʥʦ ʩʠʩʪʝʤʫ ʚʽʜʣʽʢʫ ʯʘʩʫ 



 

 

¤= ,g 1  ʟ ʢʨʦʢʦʤ S, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʪʝʭʥʽʯʥʠʭ ʚʧʣʠʚʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʊʆ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʢʨʦʢ ʦʙʠʨʘʻʤʦ ʨʽʚʥʠʤ ʟʤʽʥʠ 

ʷʢ ʚʝʣʠʯʠʥʽ ʪʦʛʦ ʞ ʧʦʨʷʜʢʫ, ʱʦ ʽ ʧʘʨʘʤʝʪʨʠ ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʪʝʨʤʽʥʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʦʟʥʘʯʠʤʦ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʯʝʨʝʟ bb btt Q/ʅ= , 

ʜʝ ʅbt  ï ʥʦʨʤʘʪʠʚʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʣʽʩʦʚʦʛʦ 

ʄɽɿ b; bQ  ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʜʥʷ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b. 

ʈʦʟʤʽʨʥʦʩʪʽ ʫʩʽʭ ʚʝʣʠʯʠʥ ʪʫʪ ʽ ʜʘʣʽ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ ʧʨʠʡʥʷʪʦʶ ʩʠʩʪʝʤʦʶ ʚʽʜʣʽʢʫ. 

ʂʦʞʥʽʡ ʛʨʫʧʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ iP  ( i  ï ʥʦʤʝʨ ʛʨʫʧʠ; m,i 1= ), 

ʚʠʜʽʣʝʥʠʡ ʟ ʫʤʦʚʠ: 

 
{ }̔i /P ttb b==

,  (5.1) 

ʚʽʜʧʦʚʽʜʘʻ ʦʢʨʝʤʠʡ ʧʦʪʽʢ ʚʠʤʦʛ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ t̔. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʨʝʤʦʛʦ ʧʦʪʦʢʫ )g(̔n , ʭʘʨʘʢʪʝʨʠʟʫʶʯʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʚʠʤʦʛ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ (ʨʠʩ. 5.2) ʽ ʢʽʣʴʢʽʩʥʦ ʩʧʽʚʧʘʜʘʻ ʟ 

ʯʠʩʣʦʤ ʤʘʰʠʥ ʽgx , ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ (ʚ ʪʦʯʮʽ ʯʘʩʫ g ): 

 igʽ x)g( =n
  (5.2) 
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ʈʠʩ. 5.2. ʌʫʥʢʮʽʷ )g(̔n  ʧʨʠ t̔=4 

 



 

 

ʌʫʥʢʮʽʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ )g(̔n  ʚʦʣʦʜʽʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʧʝʨʽʦʜʠʯʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ ʚʠʤʦʛ. ɿʘ ʮʠʤ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʤʦʛ ʚ ʪʦʯʢʘʭ ʯʘʩʫ, ʚʽʜʤʽʥʥʦ ʨʽʚʥʦ ʥʘ 

t̔ ʦʜʠʥʠʮʴ, ʦʜʥʘʢʦʚʘ: 

 )g()g( ʽʽʽ ntn =- , ¤= ,g 1   (5.3) 

ʆʪʞʝ, ʩʫʤʘʨʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʤʦʛ ʚ ʢʦʞʥʦʤʫ ʽʥʪʝʨʚʘʣʽ (ʚ t̔ ʦʜʠʥʠʮʴ) 

ʝʢʚʽʚʘʣʝʥʪʥʘ ʢʽʣʴʢʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦ ʟʘʡʥʷʪʠʭ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ 

ʛʨʫʧʽ iP : 

 ää
==

=-
ii

e

ʽ

e

ʽ x)eg(
tt

n
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, ʽNeg =- , ¤= ,g 1 , (5.4) 

ʜʝ ̔N  ï ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʛʨʫʧʽ iP . 

ʇʨʠ ʮʴʦʤʫ ʽʩʥʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʦʢʨʝʤʠʡ ʧʦʪʽʢ ʟ ʧʦʩʪʽʡʥʦʶ ʩʝʨʝʜʥʴʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʤʦʛ, ʨʽʚʥʠʡ: 

 i

iʩ

ʽ

N

t
n =

. (5.5) 

ɼʦʩʷʛʥʫʪʠ ʧʦʩʪʽʡʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʤʦʛ ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʟʜʽʡʩʥʶʻʤʦ 

ʯʝʨʝʟ ʨʦʟʧʦʜʽʣ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʨʽʚʥʠʤ ʧʦ 
i

iN
t

 ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ   

ʢʦʞʥʦʾ ʛʨʫʧʠ )m,i(Pi 1= . ʊʦʜʽ ʟʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʴ ʟ ʨʽʚʥʦʤʽʨʥʠʭ 

ʦʢʨʝʤʠʭ ʧʦʪʦʢʽʚ. ʊʦʙʪʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʻ ʨʽʚʥʦʤʽʨʥʠʤ. ʎʝ ʚʠʧʣʠʚʘʻ ʽʟ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʧʦʪʦʢʽʚ. 

ɺ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ çɭʚʨʦʧʝʡʩʴʢʘ ʣʽʩʦʧʝʨʝʨʦʙʥʘ 

ʛʨʫʧʘè ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ iN  ʽ it ʻ ʜʦʚʽʣʴʥʠʤ, ʪʦʤʫ ʻ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʢʨʘʪʥʠʤ, ʘ ʩʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʩn̔, ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʟʘʚʞʜʠ ʮʽʣʦʯʠʩʝʣʴʥʦʶ. ʊʦʜʽ 

ʫʤʦʚʘ (5.5) ʥʝ ʙʫʜʝ ʩʪʨʦʛʦ ʚʠʢʦʥʫʚʘʪʠʩʴ, ʪʘʢ ʷʢ ʬʫʥʢʮʽʷ )g(̔n , ʟʛʽʜʥʦ ʚʠʨʘʟʫ 

(5.2), ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʪʽʣʴʢʠ ʚ ʮʽʣʠʭ ʯʠʩʣʘʭ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʨʘʭʫʚʘʪʠ 

ʥʝʧʦʜʽʣʴʥʽʩʪʴ ʚʠʤʦʛ, ʥʘʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʽ ʤʦʞʣʠʚʽ ʢʦʣʠʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʦʶ ʫʤʦʚʠ: 

 
ʩ

i

ʩ )g( 21 nnn ¢¢
, (5.6) 



 

 

ʜʝ 
ʩ

1n , 
ʩ

2n  ï ʥʘʡʙʣʠʞʯʽ ʥʘʡʤʝʥʰʝ ʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 
ʩn̔  ʚ ʮʽʣʠʭ ʯʠʩʣʘʭ ʥʘ 

ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ it. 

ɺ ʩʫʢʫʧʥʦʩʪʽ ʫʤʦʚʘ (5.6) ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʻʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʪʝʭʥʽʯʥʠʭ 

ʚʧʣʠʚʽʚ, ʘ ʩʘʤ ʨʝʞʠʤ ʟʙʝʨʝʞʝʪʴʩʷ ʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʝʨʽʦʜʘʭ. 

ʆʜʥʘʢ ʨʦʟʛʣʷʜʘʚʩʷ ʧʦʪʽʢ ʚʠʤʦʛ ʚ ʩʠʩʪʝʤʽ ʚʽʜʣʽʢʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʦʙʦʯʦʛʦ 

ʯʘʩʫ, ʪʦʙʪʦ ʥʝ ʚʨʘʭʦʚʫʚʘʣʘʩʴ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ (it). ʇʝʨʝʭʽʜ ʜʦ 

ʢʘʣʝʥʜʘʨʥʦʛʦ ʯʘʩʫ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦ ʟʘʡʥʷʪʠʭ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ iN  ʽʟ ʩʧʠʩʢʫ: 

 
T

i

c

ii KNN Ö=
  (5.7) 

ʜʝ 
c

iN  ï ʦʙʣʽʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʛʨʫʧʽ iP ; 
T

iK  ï 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʭʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʛʨʫʧʽ iP . 

ʈʝʘʣʴʥʦ ʽʩʥʫʶʯʽ ʧʦʪʦʢʠ ʚ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ çɭʚʨʦʧʝʡʩʴʢʘ 

ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè ʤʘʶʪʴ ʟʤʽʥʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʝʛʣʘʤʝʥʪʽ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʜʦʤʦʛʪʠʩʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ 

ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ. ʊʘʢʠʡ ʧʝʨʝʭʽʜʥʠʡ ʧʝʨʽʦʜ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʽʦʜʫ ʨʦʟʛʦʨʪʘʥʥʷ 

ʢʣʘʩʠʯʥʦʛʦ ʢʨʘʪʥʦ-ʨʠʪʤʽʯʥʦʛʦ ʧʦʪʦʢʫ, ʨʽʚʥʦʛʦ ʚ ʧʨʠʡʥʷʪʠʭ ʧʦʟʥʘʯʝʥʥʷʭ  

itmax , ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʬʫʥʢʮʽʡ )g(̔n , ʽʩʥʫʶʯʠʭ ʦʢʨʝʤʠʭ ʧʦʪʦʢʽʚ ʽ ʚʝʣʠʯʠʥ 

ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʴ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʣʘʥʫ-

ʛʨʘʬʽʢʘ. ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʧʘʜʢʫ ʚʝʣʠʯʠʥʘ imaxt ʩʣʫʛʫʚʘʪʠʤʝ ʥʠʞʥʴʦʶ 

ʛʨʘʥʠʮʝʶ ʧʝʨʽʦʜʫ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʪʽʢ ʚʠʤʦʛ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʚʽʜʥʦʚʣʝʥʴ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚʦʣʦʜʽʻ ʚʘʞʣʠʚʦʶ 

ʨʝʛʫʣʶʚʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦʛʦ ʾʭ ʚʠʭʦʜʫ 

ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʁʦʛʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʧʦʜʽʣʫ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʝʛʣʘʤʝʥʪʥʦʤʫ ʧʝʨʽʦʜʽ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʦʧʝʨʘʪʠʚʥʦ-ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʨʢʫ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 



 

 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʦ ʧʦʧʝʨʝʜʥʶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʘʨʢʫ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʛʨʫʧʽ iP  ʽ ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʧʦʪʦʢʽʚ 
ʩn̔. ɼʘʣʽ ʚ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʟʘʜʘʯʽ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʝʞʠʪʠ 

ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʫʤʦʚʠ (5.6), ʚʢʣʶʯʠʚʰʠ ʡʦʛʦ ʚ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ. ʅʘʜʘʣʽ ʫʤʦʚʘ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʙʫʜʝ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʘʚʪʦʤʘʪʠʯʥʦ, ʙʝʟ ʟʤʽʥ ʥʦʨʤʘʪʠʚʥʠʭ ʪʝʨʤʽʥʽʚ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʅʘ ʩʪʘʜʽʾ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʧʣʘʥʫ-ʛʨʘʬʽʢʘ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʦʪʨʠʤʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʤʦʞʥʘ 

ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʨʦʟʧʦʜʽʣʠʪʠ ʧʨʦʛʨʘʤʠ ʽ ʨʝʛʫʣʶʚʘʪʠ ʛʨʘʬʽʢ ʚʠʢʦʥʘʥʥʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʜʘʻ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʽʥʞʝʥʝʨʥʦʾ 

ʟʘʜʘʯʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʨʝʛʣʘʤʝʥʪʽ ʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʧʝʨʽʦʜʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘʛʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʚʠʤʦʛ. ʊʦʤʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʠʢʣʘʜʥʘ 

ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʦʬʦʨʤʣʝʥʘ ʦʢʨʝʤʠʤ ʤʦʜʫʣʝʤ ʽ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʷʢʦʩʪʽ ʪʠʧʦʚʦʛʦ ʙʣʦʢʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʠʭ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʦʭʦʧʣʝʥʠʭ ʩʠʩʪʝʤʦʶ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʘʢʘ ʧʨʦʛʨʘʤʘ ʧʦʢʣʘʜʝʥʘ ʚ ʦʩʥʦʚʫ ʨʦʟʨʘʭʫʥʢʫ 

ʤʽʩʷʯʥʠʭ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ 

çɭʚʨʦʧʝʡʩʴʢʘ ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè (ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʚ ʧ. 5.3). 

5.2. ɿʤʽʩʪ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ ʨʦʙʽʪ ʽ 

ʟʘʭʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʉʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʤʽʩʮʝʤ ʾʭ 

ʚʠʢʦʥʘʥʥʷ (ʥʘ ʦʙôʻʢʪʘʭ ʨʦʙʽʪ, ʚʠʨʦʙʥʠʯʽʡ ʙʘʟʽ ʧʽʜʧʨʠʻʤʪʩʚʘ, ʚ ʤʦʙʽʣʴʥʠʭ 

çʧʨʦʬʽʣʘʢʪʦʨʽʷʭè) ʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʪʨʫʜʦʚʠʤʠ ʽ ʬʽʥʘʥʩʦʚʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʇʨʠ ʩʧʽʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ ʣʽʩʦʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʽʪ ʽ 

ʟʘʭʦʜʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʩʣʽʜ 

ʧʝʨʝʜʙʘʯʘʪʠ ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʪʨʫʢʪʫʨʠ ʨʦʙʽʪ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʩʣʫʞʙ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 



 

 

ɼʣʷ ʦʙʣʽʢʫ ʨʝʩʫʨʩʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʚʽʜʜʽʣʝʥʴ ʽ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ 

ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʊʆ, ʜʦʩʪʘʪʥʴʦ ʚʢʘʟʘʪʠ ʾʭ ʯʘʩʪʢʦʚʫ ʫʯʘʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ ʜʦʙʦʚʠʭ 

ʧʨʦʛʨʘʤ rd  (ʜʝ r ï ʥʦʤʝʨ ʩʧʦʩʦʙʫ; 1=ä rd ) ʽ ʚʽʜʦʙʨʘʟʠʪʠ ʡʦʛʦ ʚ ʫʤʦʚʽ (5.4). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʜʦʙʦʚʽ ʧʨʦʛʨʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʙʫʜʫʪʴ ʜʦʜʘʪʢʦʚʦ ʚʠʨʽʚʥʷʥʽ ʟʘ ʩʧʦʩʦʙʘʤʠ ʚʠʢʦʥʘʥʥʷ. 

ʂʨʠʪʝʨʽʻʤ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʽʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʘʜʘʯʽ ʻ ʧʦʢʘʟʥʠʢ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʨʢʫ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʚʽʜʦʙʨʘʞʘʶʯʠ ʟʤʽʩʪ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʣʘʥʽʚ-ʛʨʘʬʽʢʽʚ ʨʦʙʽʪ ʽ ʟʘʭʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʂʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʜʽʻ ʥʘ ʧʝʚʥʫ ʯʘʩʪʠʥʫ ʚʠʪʨʘʪ ʚ ʩʢʣʘʜʽ 

ʩʦʙʽʚʘʨʪʦʩʪʽ. ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʚʠʪʨʘʪ ʜʦ ʟʤʽʥʥʠʭ ʰʫʢʘʥʦʛʦ ʨʽʰʝʥʥʷ ʾʭ ʩʣʽʜ 

ʨʦʟʙʠʪʠ ʥʘ ʨʷʜ ʛʨʫʧ: ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʙʽʪ (ʟʘ ʚʠʥʷʪʢʦʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʥʠʞʯʝ); ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʙʘʟʫʚʘʥʥʷ; ʚʠʪʨʘʪʠ ʥʘ ʊʆ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʦʩʦʙʫ 

ʚʠʢʦʥʘʥʥʷ; ʚʠʪʨʘʪʠ ʥʘ ʊʆ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʨʤʽʥʫ ʚʠʢʦʥʘʥʥʷ; ʚʠʪʨʘʪʠ ʚʽʜ 

ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ ʤʘʰʠʥ ʚ ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ. 

ʊʘʢʝ ʛʨʫʧʫʚʘʥʥʷ ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽʡ ʩʪʨʫʢʪʫʨʽ ʚʠʪʨʘʪ. 

ʆʪʞʝ, ʜʣʷ ʧʘʨʢʫ ʤʘʰʠʥ N,1=b  ʥʘ ʧʝʨʽʦʜ { }gn,...,g,...,G 1= , ʜʝ g  ï ʥʦʤʝʨ 

ʨʦʙʦʯʦʛʦ ʜʥʷ, ʟʘʜʘʥʘ ʨʦʙʦʯʘ ʧʨʦʛʨʘʤʘ ʨʦʙʽʪ ʇ ʫ ʚʠʛʣʷʜʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-

ʨʦʟʟʦʩʝʨʝʜʞʝʥʠʭ ʦʙôʻʢʪʽʚ ʨʦʙʽʪ { }ʇl,K, Íl  ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʪʝʨʤʽʥʘʤʠ 

ʚʠʢʦʥʘʥʥʷ [ ]KH T,T ll . ʂʦʞʝʥ ʣʽʩʦʚʠʡ ʄɽɿ ʥʘ ʧʦʯʘʪʢʫ ʧʣʘʥʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʠʭʽʜʥʦʤʫ ʦʙôʻʢʪʽ bO , ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʽʪ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʦʚʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʥʴʦʤʫ ʧʦʯʠʥʘʶʯʠ ʟ ʯʘʩʫ 

HTb , ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʊʆ 
Htb, ʽ ʟʘʢʽʥʯʫʶʯʠ ʯʘʩʦʤ 

KTb. ʂʦʞʥʘ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʯʝʨʛʦʚʝ ʊʆ ʪʠʧʫ TOʇS bÍ , ʜʝ 

{ }STO n,...,S,...ʇ 1=b  ï ʧʽʜʤʥʦʞʠʥʘ ʊʆ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b ʚ 

ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʟ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ Stb  ʣʶʜ.-ʛʦʜ ʯʝʨʝʟ Sbt  ʤʘʰ.-ʛʦʜ ʨʦʙʦʪʠ 

ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʊʆ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʴ ʚ ʪʫ ʯʠ ʽʥʰʫ ʩʪʦʨʦʥʫ +

Sb
t  ʽ -

Sb
t  ʤʘʰ.-ʛʦʜ. 

ɺ ʩʫʢʫʧʥʦʩʪʽ ʟʘʭʦʜʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫʪʚʦʨʶʶʪʴ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ 



 

 

ʧʦʪʽʢ ʚʠʤʦʛ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠʩʴ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ ʽʟ ʩʝʨʝʜʥʴʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ 
ʩn̔, ʟʘʜʘʥʦʶ ʜʣʷ ʛʨʫʧ, ʜʽʶʯʠʭ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

iP, ʜʝ m,i 1=  ï ʥʦʤʝʨ ʛʨʫʧʠ ʟ ʦʜʥʘʢʦʚʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʊʆ: 
ý
ü
û

í
ì
ë

== i
S

iP t
t
b

b
, ʜʝ 

Sbt  ï ʥʦʨʤʘʪʠʚʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʊʆ S ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b ʚ 

ʤʘʰ.-ʜʥʽ. ʂʦʞʥʝ ʊʆ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ r, ʧʨʠʥʘʣʝʞʥʠʤ 

ʤʥʦʞʠʥʽ ʜʦʧʫʩʪʠʤʠʭ ʩʧʦʩʦʙʽʚ ʊʆ 
TOQ . ɺʠʪʨʘʪʠ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʪʠʤʫʪʴ TO

SC rb  

ʛʨʥ., ʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ TO

St rb  ʛʦʜ. ʊʘʢʦʞ ʚʽʜʦʤʽ ʫʩʽ ʜʦʧʫʩʪʠʤʽ ʩʧʦʩʦʙʠ ʨʦʙʽʪ Q , 

ʤʘʪʨʠʮʽ ʪʨʠʚʘʣʦʩʪʽ 
blt  ʚ ʛʦʜʠʥʘʭ ʪʘ ʚʠʪʨʘʪ 

blC  ʚ ʛʨʠʚʥʷʭ ʥʘ ʧʝʨʝʙʘʟʫʚʘʥʥʷ 

ʤʘʰʠʥ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʣʽʩʦʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʽʪ, ʚʠʪʨʘʪʠ ʚ ʛʨʠʚʥʷʭ ʚʽʜ 1 ʤʘʰ.-ʛʦʜ 

ʧʨʦʩʪʦʶ ʤʘʰʠʥʠ ʽʟ-ʟʘ ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ ʧʨCb , N,1=b , ʬʫʥʢʮʽʷ ʰʪʨʘʬʽʚ ʚ ʛʨʠʚʥʷʭ 

ʽʟ-ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʊʆ )ʊ(C TO

S

TO

S bb , N,1=b , TOʇS bÍ . 

ʅʘ ʚʠʢʦʥʘʥʥʷ ʊʆ ʽ ʧʝʨʝʙʘʟʫʚʘʥʥʷ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʚʠʜʽʣʝʥʽ ʨʝʩʫʨʩʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʚ ʯʘʩʪʢʦʚʽʡ ʫʯʘʩʪʽ rd  ʜʣʷ ʢʦʞʥʦʛʦ ʩʧʦʩʦʙʫ ʊʆ 

rr n,1=  ʽ ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʟʽ ʇɹ

gʌ  (ʛʦʜ) ʜʣʷ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʫʩʽ ʜʥʽ 

ʧʣʘʥʦʚʦʛʦ ʧʝʨʽʦʜʫ gn,g 1= . ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ (ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʩʦʙʽʚʘʨʪʦʩʪʽ) ʨʦʟʢʣʘʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ bM , N,1=b , 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚʠʭʽʜʥʠʡ ʦʙôʻʢʪ ʨʦʙʽʪ bQ , ʧʽʜʤʥʦʞʠʥʫ ʨʦʙʽʪ bʇ  ʟ ʚʠʤʦʛʘʤʠ 1b 

=bʇ Å ʽ ʤʥʦʞʠʥʫ ʊʆ TOʇb : ʊʆʇʇOM bbbb 88= . ʄʦʞʣʠʚʠʡ ʚʠʛʣʷʜ ʰʫʢʘʥʦʛʦ 

ʨʦʟʢʣʘʜʫ ʟʘ ʟʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʟʢʣʘʜʫ: blʊ  ï ʯʘʩ ʧʦʯʘʪʢʫ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ l ʣʽʩʦʚʠʤ ʄɽɿ b, ʛʦʜ; ɼʊ
bl

 ï ʯʘʩ ʜʦʩʪʘʚʢʠ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ b ʥʘ ʦʙôʻʢʪ l, ʛʦʜ; TO

S
ʊ
b

 ï ʯʘʩ ʧʦʯʘʪʢʫ S-ʛʦ ʚ ʧʦʨʷʜʢʫ ʧʨʦʭʦʜʞʝʥʥʷ ʊʆ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b, ʛʦʜ. 

ʌʫʥʢʮʽʷ ʤʝʪʠ ï ʤʽʥʽʤʫʤ ʩʦʙʽʚʘʨʪʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʨʢʫ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ: 
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= Í Í

­
îý

î
ü
û

îí

î
ì
ë

++++
N
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1 ),( ʇ,,

min)(t
ʊʆb l r

bbbl

b b

rbbb
, (5.8) 

ʜʝ ʧʨt
b

 ï ʯʘʩ ʧʨʦʩʪʦʶ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b ʽʟ-ʟʘ ʥʝʜʦʚʘʥʪʘʞʝʥʥʷ ʚ 

ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʤʘʰ.-ʛʦʜ. ʉʠʩʪʝʤʘ ʦʙʤʝʞʝʥʴ: ʧʨʦʛʨʘʤʘ ʨʦʙʽʪ, ʚʩʪʘʥʦʚʣʝʥʘ 

ʢʘʣʝʥʜʘʨʥʠʤʠ ʧʣʘʥʘʤʠ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʚʠʢʦʥʘʥʘ ʧʦʚʥʽʩʪʶ: 

 ʇʇ =8
b

b , (5.9) 

ʚ ʨʦʟʢʣʘʜ ʧʦʚʠʥʥʽ ʚʚʽʡʪʠ ʜʦʧʫʩʪʠʤʽ ʩʧʦʩʦʙʠ ʨʦʙʽʪ: 

 QÍ),( lb , bl ʇÍ" , N,1=b , (5.10) 

ʨʦʙʦʪʠ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʴ ʚ ʟʘʜʘʥʽ ʪʝʨʤʽʥʠ: 

 bll ʊʊʅ¢ , Kʊtʊ lblbl ¢+ , N,1=b , bl ʇÍ , (5.11) 

ʚ ʨʦʟʢʣʘʜ ʧʦʚʠʥʥʽ ʚʚʽʡʪʠ ʜʦʧʫʩʪʠʤʽ ʩʧʦʩʦʙʠ ʚʠʢʦʥʘʥʥʷ ʊʆ: 

 
TOQ),,S,( Ílrb , bl ʇÍ" , TO

ʇ),S( brÍ , N,1=b ,  (5.12) 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʚʠʥʥʦ ʧʨʦʚʦʜʠʪʠʩʴ ʫ ʧʝʚʥʽ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ: 

 +- +¢-+¢-
SS S

ɺʄ

S

TO

S

H

S tTt
bb
tttt bbbbb , N,1=b ,  (5.13) 

ʜʝ ɺʄStb  ï ʪʨʠʚʘʣʽʩʪʴ ʫʩʽʭ ʧʨʦʩʪʦʾʚ ʟ ʧʦʯʘʪʢʫ ʧʣʘʥʦʚʦʛʦ ʧʝʨʽʦʜʫ ʜʦ ʧʦʯʘʪʢʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ S ʣʽʩʦʚʦʛʦ ʄɽɿ b, ʤʘʰ.-ʛʦʜ; ʧʦʪʨʝʙʘ ʚ 

ʧʝʨʝʙʘʟʫʚʘʥʥʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ 

ʨʝʩʫʨʩʘʤʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ: 

 ʇɹ

g

ʇ)K,,(

K ʌt
ʇɹ
g

¢ä
Ílb

bl , gn,g 1= ,  (5.14) 

ʜʝ ʇɹgʇ  ï ʧʨʦʛʨʘʤʘ ʧʝʨʝʙʘʟʫʚʘʥʥʷ ʥʘ ʨʦʙʦʯʠʡ ʜʝʥʴ g; ʧʦʪʽʢ ʚʠʤʦʛ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠʩʴ ʥʘ ʧʦʩʪʽʡʥʦʤʫ 

ʨʽʚʥʽ, ʛʘʨʘʥʪʫʶʯʦʤʫ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʙôʻʤʽʚ ʜʦʙʦʚʠʭ ʧʨʦʛʨʘʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʽʜ ʯʘʩ ʽ ʟʘ ʩʧʦʩʦʙʘʤʠ ʚʠʢʦʥʘʥʥʷ: 

 rrr dndn ʩ

gi

ʩ x 21 ¢¢ , mi ,1= , rr n,1=   (5.15) 



 

 

ʜʝ gixr  ï ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟ ʛʨʫʧʠ iP, ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʩʦʙʦʤ r ʚ ʨʦʙʦʯʠʡ ʜʝʥʴ g ; 
ʩ

1n , 
ʩ

2n  ï ʥʘʡʙʣʠʞʯʽ 

ʤʝʥʰʽ ʽ ʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ 
ʩn̔  ʚ ʮʽʣʠʭ ʯʠʩʣʘʭ; ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ: 

 bll ʊʊʅ¢ , ɼʊ
bl

, ʂTO ʊʊ
S bb
¢ , ʂɼ ʊʊ

blbl
¢ , N,1=b , bl ʇÍ , TO

ʇS bÍ   (5.16) 

ɿʘ ʬʦʨʤʘʣʴʥʠʤ ʟʤʽʩʪʦʤ ʽʥʞʝʥʝʨʥʘ ʟʘʜʘʯʘ ʩʬʦʨʤʦʚʘʥʘ ʟʘ ʚʠʨʘʟʘʤʠ (5.8)ï

(5.16) ʤʘʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘ ʧʦʣʦʞʝʥʥʷʤʠ ʦʙʣʘʩʪʽ ʪʝʦʨʽʾ ʨʦʟʢʣʘʜʽʚ, ʚ ʯʘʩʪʠʥʽ ʢʣʘʩʫ 

ʟʘʜʘʯ ʚʠʢʦʥʘʥʥʷ ʥʝʟʘʣʝʞʥʠʭ ʨʦʙʽʪ ʧʘʨʘʣʝʣʴʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʠʤʠ 

ʻ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ɺʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ ʾʾ ʚʠʨʽʰʠʪʠ ʥʘʤʠ ʥʝ 

ʚʜʘʣʦʩʴ. ʊʦʤʫ ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʩʴʢʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʽʡ ʜʽʻ ʟʘ ʩʭʝʤʦʶ ʤʝʪʦʜʘ 

çʨʦʟʛʘʣʫʞʝʥʴ ʽ ʤʝʞè. ʆʪʞʝ, ʰʣʷʭ Q ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʜʥʷ (ʤʘʰ.-ʛʦʜ), ʘ Z  

ï ʢʽʣʴʢʽʩʪʴ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʤʚʦʣʽʚ )(ʈ,ʆ,ʇʇ lb , )K,,S(ʊʆ r , )ʂ,(ʇɹl , ʜʝ 

N,1=b ; ʇ)ʂ,( Íl ; 
TOQ)K,,S( Ír . ʈʦʟʢʣʘʜʦʤ ʙʫʜʝ ʥʘʟʠʚʘʪʠʩʴ ʚʽʜʦʙʨʘʞʝʥʥʷ 

gn,N,:F 11 ³  Z­Q , ʧʨʠ ʮʴʦʤʫ ʩʠʤʚʦʣʘʤ Z  ʥʘʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʩʝʥʩ: ʷʢʱʦ 

ʇʇ)t,(F =b , ʪʦ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b ʚ ʤʦʤʝʥʪ ʯʘʩʫ t, ʚʽʜʧʦʚʽʜʥʦ, 

ʧʨʘʮʶʻ ʥʘ ʦʙôʻʢʪʽ l, ʧʨʦʭʦʜʠʪʴ ʊʆ S ʩʧʦʩʦʙʦʤ r ʥʘ ʦʙôʻʢʪʽ K , 

ʧʝʨʝʙʘʟʫʻʪʴʩʷ ʟ ʦʙôʻʢʪʘ l ʥʘ ʦʙôʻʢʪ K . 

ʉʫʢʫʧʥʽʩʪʴ ʫʤʦʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʚ ʩʠʩʪʝʤʽ ʦʙʤʝʞʝʥʴ ʟʘʜʘʯʽ ʟʘ ʚʠʨʘʟʘʤʠ 

(5.9)ï(5.16), ʧʦʟʥʘʯʝʥʘ ʷʢ ɼʆʇ ʽ ʙʫʜʝ ʥʘʟʠʚʘʪʠʩʴ ʫʤʦʚʘʤʠ ʜʦʧʫʩʪʠʤʦʩʪʽ. 

ʈʦʟʢʣʘʜ F, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʘʤ ʜʦʧʫʩʪʠʤʦʩʪʽ ɼʆʇ, ʻ ʜʦʧʫʩʪʠʤʠʤ 

ʨʦʟʢʣʘʜʦʤ. ɼʣʷ ʢʦʞʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʦʟʢʣʘʜʫ F  ʽ ʢʦʞʥʦʛʦ N,1=b  ʚʠʟʥʘʯʝʥʽ 

ʤʥʦʞʠʥʠ )F(ʇʇɹb  ʽ )F(ʇTO

b . ʄʥʦʞʠʥʘ )F(ʇʇɹb  ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʫʩʽʭ ʧʘʨ )ʂ,(l , 

ʪʘʢʠʭ, ʱʦ ʜʣʷ ʜʝʷʢʦʛʦ t  ).ʂ,(ʇɹ)t(F lb = . ʄʥʦʞʠʥʘ )F(ʇTO

b  ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʫʩʽʭ 

ʩʧʦʣʫʯʝʥʴ )K,,S( r , ʪʘʢʠʭ ʱʦ ʜʣʷ ʜʝʷʢʦʛʦ t  ).ʂ,,S(ʊʆ)t(F rb =  

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ )FL(  ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʨʽʚʥʽʩʪʶ: 
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, (5.17) 



 

 

ʜʝ ʇʈt
b

 ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʧʨʦʩʪʦʾʚ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b (ʪʦʙʪʦ 

{}ʇtʇʈ=
b

); TO

STb  ï ʯʘʩ ʧʦʯʘʪʢʫ ʊʆ S ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ b (ʪʦʙʪʦ 

{ })K,,S(TO)t(F:tminTTO

S rbb ==  ʜʣʷ ʫʩʽʭ r ʽ K). ɿʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙʠ 

ʟʥʘʡʪʠ ʜʦʧʫʩʪʠʤʠʡ ʨʦʟʢʣʘʜ L(F)min)ĔL( =F . ɺʠʟʥʘʯʠʚʰʠ ʧʦʥʷʪʪʷ ʨʦʟʢʣʘʜʫ ʷʢ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʢʦʞʥʫ ʧʘʨʫ )t,(b  ʟ ʜʝʷʢʠʤ ʝʣʝʤʝʥʪʦʤ ʤʥʦʞʠʥʠ Z , 

ʥʝʦʙʭʽʜʥʦ ʚʧʦʨʷʜʢʫʚʘʪʠ ʤʥʦʞʠʥʫ ʧʘʨ ),( 11 tb , ʷʢʱʦ 0t < 1t  ʘʙʦ ʞ 0t = 1t  ʽ 0b< 1b, 

ʪʦʙʪʦ )t,( 00b < )t,( 11b . ʇʘʨʘ ),( 11 tb = 1),( Ätb , ʷʢʱʦ )t,( 11b > )t,(b  ʽ ʥʝ ʽʩʥʫʻ ʧʘʨʠ 

)t,( 22b , ʪʘʢʠʡ, ʱʦ )t,( 11b > )t,( 22b > )t,(b . 

ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, )t,( 11b = 1Ä)t,(b , ʷʢʱʦ )t,(b = 1Ä)t,(b . ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʟʘʜʘʥʦ ʦʢʨʝʤʝ )t,( 00b  ï ʨʦʟʢʣʘʜ, ʷʢʱʦ ʜʣʷ ʫʩʽʭ )t,(b < )t,( 00b  ʚʠʟʥʘʯʝʥʦ  

Z)t(F Íb . ʆʢʨʝʤʝ )t,( 00b  ï ʨʦʟʢʣʘʜ ʜʦʧʫʩʪʠʤʠʡ, ʷʢʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʘʤ 

ɼʆʇ. ʈʦʟʢʣʘʜ F  ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʜʦʚʞʝʥʥʷʤ ʦʢʨʝʤʦʛʦ )t,( 00b  ï ʨʦʟʢʣʘʜ, ʷʢʱʦ 

)t,(b" < )t,( 00b  )t(F)t(F bb = . ɼʣʷ ʦʢʨʝʤʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ )t,( 00b  ï ʨʦʟʢʣʘʜ F  

ʤʥʦʞʠʥʠ )F(ʇʇɹb , )F(ʇTO

b  ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʠʤʠ ʫʤʦʚʘʤʠ: 

 )(),( Fʇʂ ʇɹ

bl Í , ʷʢʱʦ ʂ),ʇɹ()(: lb =$ tFt ; (5.18) 

 )(),,( FʇKS ʊʆ

br Í , ʷʢʱʦ ʂ),ʇɹ()(: lb =$ tFt . (5.19) 

ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʽ )(FTTO

Sb  ʽ )(FtʇʈSb : 

 { })K,,S(TO)t(Ftmin)F(TTO

S rbb ==  ʜʣʷ ʜʝʷʢʠʭ r ʽ K : (5.20) 

 { }ʇʇtFtFtʇʈ == )()( bb
.  

ɹʫʜʴ-ʷʢʠʡ ʜʦʧʫʩʪʠʤʠʡ ʨʦʟʢʣʘʜ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʯʘʩʪʢʦʚʦ ʜʦʧʫʩʪʠʤʝ 

),nN,( g Q  ï ʨʦʟʢʣʘʜ. ʅʝʭʘʡ ʟʥʦʚʫ F  ï ʦʢʨʝʤʦ ʜʦʧʫʩʪʠʤʝ )t,( 00b  ï ʨʦʟʢʣʘʜ, ʘ F  ï 

ʡʦʛʦ ʜʦʧʫʩʪʠʤʝ ʧʨʦʜʦʚʞʝʥʥʷ. ʆʮʽʥʶʻʪʴʩʷ ʯʠʩʣʦ ʊʆ NTO, ʷʢʝ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʟʘ ʨʦʟʢʣʘʜʦʤ F  ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʨʦʟʢʣʘʜʫ F . ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʝʥʦ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ )F(ʇR
: )F(ʇRÍl , ʷʢʱʦ )F(ʇ)ʂ,(K ʇɹ

bl Í" , ʘ ʪʘʢʦʞ 

ʯʠʩʣʘ )(FNTO+  ʽ )(FNTO- : 
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ɺʝʣʠʯʠʥʠ )F(NTO+  ʽ )F(NTO-  ʻ ʚʽʜʧʦʚʽʜʥʦ ʚʝʨʭʥʴʦʶ ʽ ʥʠʞʥʴʦʶ ʤʝʞʝʶ 

ʢʽʣʴʢʦʩʪʽ ʊʆ ʚ ʨʦʟʢʣʘʜʽ F : 

 )()( FNTONTOFNTO +- ¢¢ . (5.24) 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʯʠʩʣʦ Nʇʇ ï ʯʘʩ ʧʨʦʩʪʦʾʚ ʤʘʰʠʥ ʚ ʨʦʟʢʣʘʜʽ F  

ʙʝʟ ʚʽʜʣʽʢʫ ʧʨʦʩʪʦʾʚ ʦʢʨʝʤʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʦʟʢʣʘʜʫ F. ʅʠʞʥʴʦʶ ʤʝʞʝʶ ʯʘʩʫ 

ʧʨʦʩʪʦʾʚ ʤʘʰʠʥ ʻ ʚʝʣʠʯʠʥʘ )F(Nʇʇ- , ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 
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g ttFNTOtNtNnFNʇʇ
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l

bl . (5.25) 

ɺ ʢʽʥʮʽ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʯʠʩʣʦ C  ï ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʙʘʟʫʚʘʥʥʷ ʤʘʰʠʥ ʽ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚ ʨʦʟʢʣʘʜʽ F, ʷʢʽ ʥʝ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʚ ʦʢʨʝʤʦ ʜʦʧʫʩʪʠʤʦʤʫ 

ʨʦʟʢʣʘʜʽ F. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʦʧʫʩʪʠʤʦ, 
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K CCC blblbl += . ɺʝʣʠʯʠʥʘ )F(ʉ-  ʻ ʥʠʞʥʴʦʶ ʤʝʞʝʶ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʙʘʟʫʚʘʥʥʷ 

ʤʘʰʠʥ ʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. 

ʂʦʞʥʠʡ ʢʦʤʧʦʥʝʥʪ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʦʪʨʠʤʘʚ ʩʚʦʶ ʦʮʽʥʢʫ, ʽ ʤʦʞʝ ʙʫʪʠ 

ʜʘʥʘ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʨʦʟʢʣʘʜʫ F  ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. 

ʗʢʱʦ F  ï ʜʦʧʫʩʪʠʤʝ ʧʨʦʜʦʚʞʝʥʥʷ ʦʢʨʝʤʦ ʜʦʧʫʩʪʠʤʦʛʦ )t,( 00b  ï ʨʦʟʢʣʘʜ 

F, ʪʦ  
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ʜʝ [ ]+- +-= SSSSSG bbbbb tttt , . 

ɸʣʛʦʨʠʪʤ. 



 

 

ʂʨʦʢ 1. ʇʦʣʦʞʠʪʠ. ¤­L , ZtVt === )(),1(,1 000
0
bb . ʇʝʨʝʭʦʜʠʤʦ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 2. 

ʂʨʦʢ 2. ɿôʷʩʫʚʘʪʠ, ʣʠʰʝ ʤʥʦʞʠʥʫ )t(V 00b
 ʘʙʦ ʥʽ. ʗʢʱʦ 000

¸)t(Vb , ʧʝʨʝʡʪʠ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 3, ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ï ʢʨʦʢ 8. 

ʂʨʦʢ 3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʚʠʣʦ ʨʦʟʛʘʣʫʞʝʥʥʷ, ʚʠʙʨʘʪʠ ʝʣʝʤʝʥʪ 

)t(V 00b
bÍ  ʽ ʧʦʢʣʘʩʪʠ bb =)t(F 00

, {}bbb -= )t(V)t(V 00 00
. ʇʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʢʨʦʢʫ 4. 

ʂʨʦʢ 4. ʇʝʨʝʚʽʨʠʪʠ ʯʠ ʦʪʨʠʤʘʥʝ ʦʢʨʝʤʝ )t(V 00b
 ï ʨʦʟʢʣʘʜ ʜʦʧʫʩʪʠʤʝ. 

ʗʢʱʦ ʪʘʢ, ʪʦ ʧʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ 6, ʷʢʱʦ ʥʽ ï ʢʨʦʢ 5. 

ʂʨʦʢ 5. ʆʙʯʠʩʣʠʪʠ 100 00
Ä= )t(V)t(V bb  ʽ ʧʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 2. 

ʂʨʦʢ 6. ʆʙʯʠʩʣʠʪʠ )F(L- . ʗʢʱʦ L)F(L ²-
, ʪʦ ʧʦʢʣʘʜʝʤʦ 

100 00
Ä= )t(V)t(V bb  ʽ ʧʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 2. ʗʢʱʦ ʞ L)F(L <-

 ʪʦ 

100 00
Ä= )t(V)t(V bb , Z)t(V =00b

 ʽ ʧʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 7. 

ʂʨʦʢ 7. ʗʢʱʦ )n,N()t(V gQ¢00b
 ʪʦ ʧʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 2, ʷʢʱʦ 

)n,N()t(V gQ>00b
, ʟʘʧʨʦʧʦʥʫʻʤʦ FF

~
= , )F

~
(LL= , 100 00

Ä= )t(V)t(V bb  ʽ ʧʝʨʝʡʪʠ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ 6. 

ʂʨʦʢ 8. ʗʢʱʦ 00=t  ʽ ʨʦʟʢʣʘʜ F
~

 ʚʠʟʥʘʯʝʥʦ, ʟʦ ʟʘʜʘʯʘ ʤʘʻ ʨʽʰʝʥʥʷ ʽ F
~

 ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʢʣʘʜʦʤ. ʗʢʱʦ F
~

 ʥʝ ʚʠʟʥʘʯʝʥʦ, ʪʦ ʫʤʦʚʠ ɼʆʇ ʥʝʩʫʤʽʩʥʽ ʽ 

ʟʘʜʘʯʘ ʤʘʻ ʨʽʰʝʥʥʷ. ʗʢʱʦ 00 >t , ʧʨʠʡʤʝʤʦ 100 00
Ä= )t(V)t(V bb  ̔  ʧʝʨʝʡʪʠ ʜʦ ʢʨʦʢʫ 2. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʨʢʫ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʧʽʜʨʦʟʜʽʣʘʭ ʤʝʭʘʥʽʟʘʮʽʾ ɼʇ 

ʃʫʛʠʥʩʴʢʝ ʊʆɺ çɭʚʨʦʧʝʡʩʴʢʘ ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè. 

ɿʘʚʜʘʥʥʷ ʚ ʧʦʩʪʘʥʦʚʮʽ (5.8)ï(5.16) ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʢʫ ʣʽʩʦʚʠʭ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟʘ ʯʘʩʦʤ. 

ʂʨʽʤ ʩʚʦʛʦ ʧʨʷʤʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʣʛʦʨʠʪʤʽʯʥʘ ʤʦʜʝʣʴ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʽʥʰʠʭ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʢʫ 



 

 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʝʚʥʫ ʤʘʩʦʚʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ. 

ɺʚʘʞʘʶʯʠ ʟʘʩʪʦʩʦʚʘʥʠʤʠ ʪʽ ʯʠ ʽʥʰʽ ʤʦʜʝʣʽ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʾʭ 

ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘ ʧʨʠʡʥʷʪʠʤ ʢʨʠʪʝʨʽʻʤ ʩʪʘʥʫ. ʅʘʧʨʠʢʣʘʜ, ʚʠʨʽʰʠʪʠ 

ʟʘʜʘʯʫ ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʝʡ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʩʦʙʽʚ ʚʠʢʦʥʘʥʥʷ ʊʆ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʜʘʥʠʡ ʙʣʦʢ-ʛʝʥʝʨʘʪʦʨ ʚʘʨʽʘʥʪʽʚ ʮʽʣʴʦʚʦʾ ʫʯʘʩʪʽ ʦʩʪʘʥʥʽʭ. 

ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʽ ʽʥʰʽ ʟʘʜʘʯʽ (ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʨʝʙʠ ʚ ʟʘʩʦʙʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʧʘʨʢʫ ʤʘʰʠʥ 

ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʽʜ ʟʘʜʘʥʫ ʧʨʦʛʨʘʤʫ ʣʽʩʦʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʽʪ ʪʘ ʽʥ.). 

5.3. ʉʠʩʪʝʤʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʨʝʛʣʘʤʝʥʪʽ 

ʉʠʩʪʝʤʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʨʝʛʣʘʤʝʥʪʽ ï ʮʝ ʙʘʛʘʪʦʨʽʚʥʝʚʘ 

ʩʠʩʪʝʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʦʮʽʥʮʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʨʘʭʦʚʫʻ ʾʭ ʚʽʜʤʦʚʠ ʫ ʚʠʨʦʙʥʠʯʽʡ 

ʩʠʪʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʨʫʜʦʚʽ ʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ. 

ɸʥʘʣʽʟ ʚʠʤʦʛ, ʷʢʽ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʜʦ ʩʠʩʪʝʤʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʨʝʛʣʘʤʝʥʪʽ, 

ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʨʠʥʮʠʧʠ ʾʾ ʧʦʙʫʜʦʚʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʤʦʜʫʣʴʥʠʡ ʪʘ 

ʽʻʨʘʨʭʽʯʥʠʡ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʚʽʜʦʙʨʘʞʘʻ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʟʙʝʨʽʛʘʥʥʷ, 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʝʨʝʨʘʭʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʦʭʦʧʣʶʶʪʴ ʚʩʽ ʩʬʝʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

çʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴè ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʚ ʩʠʩʪʝʤʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʷʢʘ ʚʽʜʨʽʟʥʷʻ ʾʾ ʚʽʜ ʧʨʠʢʣʘʜʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. ʎʷ ʬʫʥʢʮʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ ʧʦʨʫʰʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʮʽʻʾ ʬʫʥʢʮʽʾ 

ʩʠʩʪʝʤʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 



 

 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʙʘʟʫ 

ʜʘʥʠʭ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʄʦʜʫʣʴʥʠʡ ʧʨʠʥʮʠʧ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚ ʩʠʩʪʝʤʽ 

ʤʦʜʝʣʝʡ ʷʚʣʷʻ ʩʦʙʦʶ ʦʢʨʝʤʠʡ ʤʦʜʫʣʴ, ʘ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʦʢʨʝʤʠʭ 

ʬʘʡʣʘʭ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʜʦʧʦʚʥʝʥʥʷ ʩʢʣʘʜʫ ʜʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʨʘʮʽʦʥʘʣʴʥʠʭ ʤʝʞʘʭ ʚʠʪʨʘʪ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʪʨʫʜʦʚʠʭ ʩʠʣ 

ʽ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ɯʻʨʘʨʭʽʯʥʠʡ ʧʨʠʥʮʠʧ ʚʽʜʦʙʨʘʞʘʻ ʧʨʠʡʥʷʪʠʡ ʚ ʩʠʩʪʝʤʽ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʷʜʦʢ ʧʦʰʫʢʫ ʨʽʰʝʥʴ 

ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ, ʘ ʪʘʢʦʞ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ɿʘʛʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʚʠʙʫʜʦʚʠ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʻʨʘʨʭʽʯʥʦʤʫ ʧʨʠʥʮʠʧʽ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʤʽʞ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʨʽʚʥʷʤʠ: ʽʥʬʦʨʤʘʮʽʡʥʠʤ, ʩʪʨʘʪʝʛʽʯʥʠʤ, ʪʘʢʪʠʯʥʠʤ ʽ ʚʠʢʦʥʘʚʯʠʤ. ɯʻʨʘʨʭʽʯʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʦʙôʻʢʪ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʨʽʚʥʽ, 

ʚʠʙʽʨ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ ʽ ʩʪʨʘʪʝʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ 

ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʨʽʚʥʽ, ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʽ ʾʭ ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʥʘ ʪʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ, ʘ ʪʘʢʦʞ 

ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʚʠʢʦʥʘʚʯʦʤʫ 

ʨʽʚʥʽ. ʇʨʠ ʮʴʦʤʫ ʣʶʜʠʥʘ-ʦʧʝʨʘʪʦʨ ʻ ʣʘʥʢʦʶ ʩʠʩʪʝʤʠ, ʷʢʘ ʢʦʥʪʨʦʣʶʻ ʾʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʅʘ ʚʭʽʜ ʩʠʩʪʝʤʠ ʥʘʜʭʦʜʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ ʪʘ ʟ ʙʘʟʠ 

ʜʘʥʠʭ. ʅʘ ʚʠʭʦʜʽ ʪʘʢʦʾ ʩʠʩʪʝʤʥʦʩʪʽ ʟʘ ɯʻʨʘʨʭʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ (ʨʠʩ. 5.3) 

ʦʪʨʠʤʫʻʤʦ ʪʘʢʽ ʚʽʜʦʤʦʩʪʽ: ʦʧʪʠʤʘʣʴʥʫ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʝʢʩʪʨʝʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 



 

 

ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʣʽʩʦʧʨʦʤʠʩʣʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʤʦʛ ʜʦ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʩʠʩʪʝʤ ʪʘ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʪʠʧʦʚʠʭ 

ʩʪʨʫʢʪʫʨ. ɰʾ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʧʦʜʽʣ ʥʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʽ ʚʟʘʻʤʦʜʽʶʯʽ ʯʘʩʪʠʥʠ.  

ʉʠʩʪʝʤʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʩʪʨʫʢʪʫʨʥʦʶ 

ʩʭʝʤʦʶ ʨʠʩ. 5.4. ɺʦʥʘ (ʨʠʩ. 5.4) ʤʽʩʪʠʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʤʦʜʫʣʷ: ʩʪʘʪʠʩʪʠʯʥʠʡ ʽ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ, ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʦʙôʻʜʥʘʥʠʭ ʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʦʜʝʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʽʥʞʝʥʝʨʥʽ 

ʟʘʚʜʘʥʥʷ. 



 

 

ʇʨʠʡʥ̫ʪʪ̫ 

ʨ̔h ʝʥʥ̫

ʃ̔ʩʦʧʨʦʤʠʩʣʦʚʠʡ 

ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ

ʊʝʭʥ̔ʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥ̫

ɺʠʢʦʥʘʚʯʠʡ ʨ̔ʚʝʥɹ

ɹʣʦʢ ʬʦʨʤʫʚʘʥʥ̫ 

ʦʧʪʠʤʘʣɹʥʦʾ ʧʝʨ̔ʦʜʠʯʥʦʩʪ̔ 

ʚ̔ʜʥʦʚʣʝʥʥ̫ ʧʨʘʮʝʟʜʘʪʥʦʩʪ̔

ʂʦʝʬ̔ʮ̔̒ ʥʪ ʛʦʪʦʚʥʦʩʪ̔

ʉʝʨʝʜʥ̔ʡ ʧʨʠʙʫʪʦʢ

ʉʝʨʝʜʥ̔ ʚʠʪʨʘʪʠ

ʊʘʢʪʠʯʥʠʡ ʨ̔ʚʝʥɹ

ɹʣʦʢ ʚʠʙʦʨʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ɹʣʦʢ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛ̔ʾ

ɹʣʦʢ ʚʠʙʦʨʫ ʩʪʨʫʢʪʫʨʠ 

ʩʠʩʪʝʤʥʦʩʪ̔ 

ʚ̔ʜʥʦʚʣʝʥʥ̫ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪ̔

ʉʪʨʘʪʝʛ̔ʯʥʠʡ ʨ̔ʚʝʥɹ

ʃʁ ʜʠʥʘ - ʆʧʝʨʘʪʦʨ ʂʝʨʫʁʯʠʡ ʩʝʨʚʝʨ

ɹʣʦʢ ʟʙʦʨʫ ʜʘʥʠʭ 

ʧʨʦ ʚ̔ʜʤʦʚʠ

ɹʣʦʢ ʟʙʝʨ̔ʛʘʥʥ̫ 

ʜʘʥʠʭ ʧʨʦ ʚ̔ʜʤʦʚʠ

ɹʣʦʢ ʦʙʨʦʙʢʠ ʪʘ 

ʧ̔ʜʛʦʪʦʚʢʠ ʜʘʥʠʭ 

ɯʥʬʦʨʤʘʮ̔ʡʥʠʡ ʨ̔ʚʝʥɹ

 

ʈʠʩ. 5.3. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ



 

 

 

 
ʈʠʩ. 5.4. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

 

5.4. ʇʨʠʢʣʘʜʥʽ ʧʦʣʦʞʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ  

 

ɺʠʭʦʜʷʯʠ ʟ ʩʫʯʘʩʥʦʾ ʧʨʘʢʪʠʢʠ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦ 

ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʩʠʩʪʝʤʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ï ʽʥʞʝʥʝʨʘ-ʢʦʥʩʪʨʫʢʪʦʨʘ, ʽʥʞʝʥʝʨʘ-

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ, ʽʥʞʝʥʝʨʘ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʢʘ, ʷʢʽ ʥʝ ʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ 

ʥʘʫʢʦʚʮʷʤʠ. ʊʦʤʫ ʟʘʩʪʦʩʦʚʘʥʦ ʟʨʫʯʥʠʡ ʙʘʛʘʪʦʚʽʢʦʥʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʟ ʧʨʦʝʢʪʦʤ. 



 

 

ɹʘʟʦʚʠʡ ʚʘʨʽʘʥʪ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʽʩʦʚʠʭ ʄɽɿ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʫ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪ 

ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ, ʪʦʙʪʦ ʩʪʨʫʢʪʫʨʘ. ʊʦʜʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʙʽʨ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʚʽʜʤʦʚʘʭ, ʧʨʦʚʝʜʝʥʥʷ ʾʾ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʚʠʙʽʨʢʦʚʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʯʽʢʫʚʘʥʴ, ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ, ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦ ʾʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ʉʠʩʪʝʤʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʝʨʽʦʜʠʯʥʽʩʪʶ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5.3 ʟʨʝʘʣʽʟʦʚʘʥʘ ʯʝʨʝʟ 

ʦʧʝʨʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʢʦʨʠʩʪʫʚʘʯʘ Windows ʽ ʚʢʣʶʯʘʻ ʘʚʪʦʨʩʴʢʠʡ ʤʦʜʫʣʴ 

ʜʘ̔ʣʦʛʫ çForestMashineryè (ʨʠʩ. 5.5). 

 

 

ʈʠʩ. 5.5. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʴ çForestMashineryè 

 

ɼʦʜʘʪʢʦʚʦ ʜʣʷ ʨʦʙʦʪʠ ʢʣʽʻʥʪʽʚ ʥʝʦʙʭʽʜʥʽ ʤʝʨʝʞʘ Enternet (ʧʨʦʪʦʢʦʣ 

ʊʉʈ/ɯʈ), ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʪ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʢʦʤʫʪʘʪʦʨ HUB, ʢʘʙʝʣʽ, 

ʢʦʥʝʢʪʦʨʠ). ʇʨʦʛʨʘʤʘ ʧʨʘʮʶʻ ʟ ʙʘʟʦʶ ʜʘʥʠʭ (ɹɼ) (ʨʠʩ. 5.5). 

ɺ " ForestMashinery"  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟʢʦʰʪʦʚʥʠʡ ʩʝʨʚʝʨ Firebird 2.1. 



 

 

ʂʦʤʧʣʝʢʩ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʜʽʣʴʥʠʡ ʚʭʽʜ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ ʟ ʨʦʟʜʽʣʴʥʠʤʠ ʧʨʘʚʘʤʠ. 

ɺʭʽʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʣʦʛʽʥʦʤ ʽ ʧʘʨʦʣʝʤ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʫ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ: ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ ʪʘ ʾʭ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ, ʪʦʙʪʦ ʩʪʨʫʢʪʫʨʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ (ʨʠʩ. 5.6). ɺ ʷʢʦʩʪʽ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ Windows XP, 7, 

8.1 ʽ ʚʢʣʶʯʘʻ ʤʦʜʫʣʴ ʜʽʘʣʦʛʫ, ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʚ ʟʨʫʯʥʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʬʦʨʤʽ, 

ʱʦ ʜʘʻ ʫʷʚʫ ʧʨʦ ʩʠʩʪʝʤʫ ʽ ʚʠʨʽʰʫʻ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʚʜʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʙʦʨʫ 

ʩʪʨʫʢʪʫʨʠ ʽ ʩʪʨʘʪʝʛʽʾ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

 

ʈʠʩ. 5.6. ʄʦʜʫʣʴ ʟʙʦʨʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʽʜʤʦʚʠ 

 

ʄʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ. 5.7) ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʩʪʨʫʢʪʫʨʠ (ʨʠʩ. 5.8), 

ʩʪʨʘʪʝʛʽʶ (ʟʘ ʥʘʨʦʙʽʪʢʦʤ, ʢʘʣʝʥʜʘʨʥʫ, ʟ ʨʝʟʝʨʚʦʤ ʯʘʩʫ ʪʘ ʟ ʚʢʣʶʯʝʥʦʶ ʯʠ 

ʚʽʜʢʣʶʯʝʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ), ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʥʦʚʽʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʥʘʧʠʩʘʥʘ ʤʦʚʦʶ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ: Object Pascal ʚ 

ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʥʠʢʘ ï EmbarcaderoÈ Delphi XE7 ʟʘ 

ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ. ʅʝʟʘʣʝʞʥʽʩʪʴ ʨʽʟʥʠʭ ʤʦʜʫʣʽʚ ʧʨʦʛʨʘʤʠ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʨʦʙʠʪʴ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ 



 

 

ʜʦʜʘʪʢʘʭ, ʷʢʽ ʧʨʦʩʪʦ ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʇʽʩʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʘ ʟʘʥʦʚʦ ʢʦʤʧʽʣʶʻʪʴʩʷ ʽ ʛʦʪʦʚʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

ʈʠʩ. 5.7. ʄʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 



 

 

 

ʈʠʩ. 5.8. ʄʦʜʫʣʴ ʦʙʨʦʙʽʪʢʫ ʜʘʥʠʭ ʽ ʛʽʧʦʪʝʟ 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʢʽʥʮʝʚʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʨʦʟʨʦʙʣʝʥʘ ʢʝʨʫʶʯʘ ʧʽʜʧʨʦʛʨʘʤʘ (ʨʠʩ. 5.9), ʱʦ ʤʽʩʪʠʪʴ ʟʘʛʘʣʴʥʝ 

ʤʝʥʶ (ʚʩʽ ʚʢʣʘʜʢʠ) ʬʫʥʢʮʽʡ ʽ ʤʘʻ ʟʘʩʦʙʠ ʜʦʧʦʤʦʛʠ (ʜʦʚʽʜʢʦʚʫ ʩʠʩʪʝʤʫ). 

 

ʈʠʩ. 5.9. ʄʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʤʝʥʶ çForestMashineryè 

 



 

 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʛʘʪʦʚʽʢʦʥʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ ʟʘʩʦʙʘʤʠ Delphi XE7 ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʦʩʥʦʚʥʝ ʚʽʢʥʦ, ʷʢʝ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʚʠʙʽʨ ʩʪʨʫʢʪʫʨʠ ʚʽʜʥʦʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʠʚʽʜ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʘʛʘʣʦʤ ʤʝʥʶ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʥʘʧʨʷʤʢʽʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʦʶ: 

ʘʥʘʣʽʟʫ ʽ ʨʦʟʨʘʭʫʥʢʫ, ʚʚʝʜʝʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʚʢʣʘʜʢʘ ʥʘʣʘʰʪʫʚʘʥʴ. ɻʦʣʦʚʥʝ 

ʤʝʥʶ ʧʨʦʛʨʘʤʠ ʜʘʻ ʜʦʜʘʪʢʦʚʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʚ ʷʢʽʡ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʠ. 

ɻʦʣʦʚʥʘ ʬʦʨʤʘ ɸʉʇʈ ʜʦʟʚʦʣʷʻ ʘʢʪʠʚʫʚʘʪʠ ʦʜʥʫ ʟ ʜʚʦʭ (multiple-document 

interface, MDI) ʩʪʦʨʽʥʦʢ: çʉʪʘʪʠʩʪʠʢʘ ʚʽʜʤʦʚè ʘʙʦ çʈʦʟʨʘʭʫʥʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢè. 

ʉʪʦʨʽʥʢʘ çʉʪʘʪʠʩʪʠʢʘ ʚʽʜʤʦʚè ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʟʙʽʨ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ (ʨʠʩ. 5.7). ɼʣʷ ʮʴʦʛʦ ʚʚʦʜʠʪʴʩʷ ʯʘʩ ʥʘʩʪʘʥʥʷ ʚʽʜʤʦʚʠ ʽ ʯʘʩ ʡʦʛʦ ʫʩʫʥʝʥʥʷ 

ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʻ ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʽ ʪʨʠʚʘʣʽʩʪʴ ʨʝʤʦʥʪʫ ʽ 

ʊʆ ʪʘ ʟʙʝʨʽʛʘʻ ʮʽ ʜʘʥʽ; ʬʽʢʩʫʻʪʴʩʷ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ. ʋ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ 

ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʪʦʙʪʦ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʝʨʝʜʥʻ ʚʠʙʽʨʢʦʚʝ, ʚʠʙʽʨʢʦʚʫ ʜʠʩʧʝʨʩʽʶ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ. 

ʉʪʦʨʽʥʢʘ çʈʦʟʨʘʭʫʥʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢè (ʨʠʩ. 5.7) ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʟʥʽ 

ʩʪʨʘʪʝʛʽʾ: ʟ ʥʘʧʨʘʮʶʚʘʥʥʷ, ʢʘʣʝʥʜʘʨʥʫ ʽ ʟ ʤʠʪʪʻʚʦ ʧʦʧʦʚʥʶʚʘʥʠʤ ʨʝʟʝʨʚʦʤ 

ʯʘʩʫ. ɼʣʷ ʢʦʞʥʦʾ ʩʪʨʘʪʝʛʽʾ ʦʨʛʘʥʽʟʦʚʘʥʦ ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʚʠʚʝʜʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ. ɺʠʭʽʜʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʘʙʦ 

ʚʚʦʜʠʪʠʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʅʠʤʠ ʻ ʩʝʨʝʜʥʽ ʯʘʩʠ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʪʨʠʚʘʣʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ ʟʘʟʥʘʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʠʭʽʜʥʽ ʜʘʥʽ ï 

ʦʧʪʠʤʘʣʴʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʠʡ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ 

ʽ ʤʽʥʽʤʘʣʴʥʽ ʩʝʨʝʜʥʽ ʚʠʪʨʘʪʠ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ çʈʦʟʨʘʭʫʥʦʢè, 

ʧʨʦʛʨʘʤʘ ʟʘʧʫʩʢʘʻ ʤʦʜʫʣʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʠʡ ʦʙʯʠʩʣʶʻ ʟʘʟʥʘʯʝʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʦʾ ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʪʨʘʪʝʛʽʻʶ ʽ ʚʠʭʽʜʥʠʤʠ 



 

 

ʜʘʥʠʤʠ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʨʦʙʦʪʠ, 

ʧʽʜʩʠʩʪʝʤʘ ʟʘʧʠʪʫʻ ʫ ʢʦʨʠʩʪʫʚʘʯʘ ʜʘʥʽ ʧʨʦ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʯʘʩʽʚ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʙôʻʢʪʘ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʢʦʝʬʽʮʽʻʥʪʘ ʛʦʪʦʚʥʦʩʪʽ, 

ʩʝʨʝʜʥʴʦʛʦ ʧʨʠʙʫʪʢʫ ʪʘ ʩʝʨʝʜʥʽʭ ʚʠʪʨʘʪ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʢʥʦʧʢʠ. 

ʎʽ ʛʨʘʬʽʢʠ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ, ʟʚʽʜʢʠ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʪʽʻʾ ʞ ʧʽʜʩʠʩʪʝʤʠ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʚʝʜʝʥʽ ʥʘ ʜʨʫʢ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʬʦʨʤʠ ʤʦʜʫʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩ. 5.10 ï ʨʠʩ. 5.12). 

ʆʜʥʽʻʶ ʽʟ ʧʝʨʝʚʘʛ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʨʛʘʥʽʟʫʶʯʦʛʦ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

 

 

ʈʠʩ. 5.10. ʄʦʜʫʣʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ï ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ 

 



 

 

 

ʈʠʩ. 5.11. ʄʦʜʫʣʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ï ʩʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ 

 

 

ʈʠʩ. 5.12. ʄʦʜʫʣʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ï  ʩʝʨʝʜʥʽ ʚʠʪʨʘʪʠ 

 



 

 

ʇʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʧʦ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 

ɯʩʥʫʻ ʜʚʘ ʚʠʜʘ ʟʚʽʪʽʚ: ʟʚʽʪ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʪʘ ʟʚʽʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʽʟ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ 

ʛʨʘʬʽʯʥʠʤ ʾʭ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ. 

ʃʠʩʪʠʥʛʠ ʦʩʥʦʚʥʦʾ ʧʨʦʛʨʘʤʠ ʽ ʚʩʽʭ ʜʦʧʦʤʽʞʥʠʭ ʤʦʜʫʣʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ɽ. 

5.5. ʇʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ ʮʠʢʣʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ.  

ʇʨʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʤʦʚʠ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʚʽʜʤʦʚʠ ʜʚʠʛʫʥʘ, ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʪʨʘʥʩʤʽʩʽʾ, ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʽ ʧʦ ʨʦʙʦʯʠʤ 

ʦʨʛʘʥʘʤ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʽ ʚʽʜʤʦʚʠ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟʘ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʚʠʜʽ: ʟʘʪʫʧʣʝʥʥʷ 

ʨʽʞʫʯʠʭ ʯʘʩʪʠʥ ʬʨʝʟʝʨʥʠʭ ʥʦʞʽʚ; ʧʦʣʦʤʢʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʱʝʣʝʧ ʽ ʟʘʪʫʧʣʝʥʥʷ 

ʨʽʞʫʯʠʭ ʢʨʦʤʦʢ ʧʠʣ; ʨʦʟʙʠʪʪʷ ʧʦʩʘʜʦʯʥʠʭ ʦʪʚʦʨʽʚ ʧʽʜ ʧʽʜʰʠʧʥʠʢʠ, ʟʘʪʫʧʣʝʥʥʷ 

ʨʽʞʫʯʠʭ ʢʨʘʡʦʢ ʥʦʞʽʚ ʪʘ ʾʭ ʚʠʢʨʠʰʫʚʘʥʥʷ. ʎʽ ʚʠʜʠ ʚʽʜʤʦʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʦ 2ï

3 ʨʘʟʽʚ ʥʘ ʟʤʽʥʫ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʟʘʤʽʥʘ: ʧʘʣʠʚʥʠʭ 

ʬʦʨʩʫʥʦʢ, ʧʽʜʰʠʧʥʠʢʘ ʢʝʨʦʚʘʥʦʛʦ ʢʦʣʝʩʘ ʽ ʤʘʥʞʝʪʠ ʛʽʜʨʦʨʦʟʧʦʜʽʣʴʥʠʢʘ. ɺ 

ʪʨʠʚʘʣʽʩʪʴ ʊʆ ʚʢʣʶʯʝʥʘ ʟʘʤʽʥʘ ʜʝʪʘʣʽ ʪʘ ʡʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʟʘʤʽʥʘ ʜʝʪʘʣʝʡ ʤʘʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ 4 ʛʦʜʠʥʠ. ɺ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʘʰʠʥʘ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʘ 

ʩʠʩʪʝʤʘ. 



 

 

ʇʨʦʛʨʘʤʘ ʪʘ ʤʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ɼʉʊʋ 

3004. ɺʠʨʦʙʥʠʯʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ. ʇʝʨʰʘ ʧʦʣʷʛʘʣʘ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʽ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʜʨʫʛʘ ï ʚ ʧʝʨʝʚʽʨʮʽ ʘʜʝʢʚʘʪʥʦʩʪʽ ʩʪʦʭʘʩʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ. 

ɼʘʥʽ ʭʨʦʥʦʤʝʪʨʘʞʫ ʧʝʨʰʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦ ʯʘʩʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʚʽʜʤʦʚʫ, ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʶ ʈ.1 (ʜʦʜʘʪʦʢ ʈ). 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. ʈ.2, ʈ.3 ʽ 

ʈ.4. ʅʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɽʨʣʘʥʛʘ 

6-ʛʦ ʧʦʨʷʜʢʫ, ʘ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ï ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɽʨʣʘʥʛʘ 4-ʛʦ ʧʦʨʷʜʢʫ. 

ʈʦʟʨʘʭʦʚʘʥʘ ʦʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʜʽʡʥʦʩʪʽ ï ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ  

ɻK = 0,851. 

ʅʘ ʨʠʩ. ʈ.1 (ʜʦʜʘʪʦʢ ʈ) ʧʦʢʘʟʘʥʠʡ ʚʠʜ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʝʤʧʽʨʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ (ʏɹʈ) ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ ʙʝʟ ʊʆ. ʇʝʨʝʚʽʨʢʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ ʧʦʢʘʟʘʣʘ, ʱʦ )( 2cP =0,15, ʦʪʞʝ, 

ʪʝʦʨʝʪʠʯʥʘ ʘʧʨʦʢʩʠʤʫʶʯʘ ʟʘʣʝʞʥʽʩʪʴ ʧʽʜʽʙʨʘʥʘ ʧʨʘʚʠʣʴʥʦ ʽ ʥʝ ʩʫʧʝʨʝʯʠʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʘʥʠʤ. ɸʥʘʣʦʛʽʯʥʽ ʢʨʠʚʽ ʜʣʷ ʛʫʩʪʠʥ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ 

ʚʽʜʥʦʚʣʝʥʥʷ (ʏɺ) ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. ʈ.2; ʜʣʷ ʥʠʭ ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ  

)( 2cP = 0,15, ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʘʚʦʤʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽ ʥʝ ʩʫʧʝʨʝʯʠʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʘʥʠʤ (ʪʘʙʣ. ʈ.4). 

ɼʘʥʽ ʭʨʦʥʦʤʝʪʨʘʞʫ ʜʨʫʛʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʯʘʩʦʤ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʚʽʜʤʦʚʫ, ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʊʆ ʫʟʘʛʘʣʴʥʝʥʽ ʽ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. ʈ.5 ʽ ʈ.6. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. ʈ.7, ʈ.8 ʽ 

ʈ.9. ʈʦʟʨʘʭʦʚʘʥʘ ʦʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʜʽʡʥʦʩʪʽ ï ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ 

ɻK = 0,867. 

ʅʘ ʨʠʩ. ʈ.3 ʧʦʢʘʟʘʥʠʡ ʚʠʜ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʝʤʧʽʨʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʏɹʈ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟ ʊʆ. ʇʝʨʝʚʽʨʢʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ 

ʧʦʢʘʟʘʣʘ, ʱʦ )( 2cP = 0,15, ʦʪʞʝ, ʪʝʦʨʝʪʠʯʥʘ ʘʧʨʦʢʩʠʤʫʶʯʘ ʟʘʣʝʞʥʽʩʪʴ ʧʽʜʽʙʨʘʥʘ 

ʧʨʘʚʠʣʴʥʦ ʽ ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʘʥʠʤ. ɸʥʘʣʦʛʽʯʥʽ ʢʨʠʚʽ ʜʣʷ 



 

 

ʛʫʩʪʠʥ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. ʈ.4; ʜʣʷ ʥʠʭ ʚʠʟʥʘʯʝʥʦ 

ʟʥʘʯʝʥʥʷ )( 2cP = 0,15, ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʘʚʦʤʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʽ ʥʝ 

ʩʫʧʝʨʝʯʠʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʘʥʠʤ (ʪʘʙʣ. ʈ.9). 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʩʝʨʝʜʥʽʭ ʏɹʈ, ʏɺ, ʯʘʩʫ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʢʦʥʘʭ ʨʦʟʧʦʜʽʣʫ ʮʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ (2.19) ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʛʦʪʦʚʥʦʩʪʽ, ʷʢʠʡ ʩʢʣʘʚ 
ɻK = 0,912. 

ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦ ʥʘʜʽʡʥʦʩʪʽ ʊʂ 

(ʪʘʙʣ. 5.2). 

ʊʘʙʣʠʮʷ 5.2 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʉʠʩʪʝʤʘ 
ɽʢʩʧʝʨʠʤʝʥʪ ʇʄ ʤʦʜʝʣʴ 

ʇʦʭʠʙʢʘ 
ɻK  

ɻK (t = 4 ʛʦʜ) 

ʆʜʥʦʢʦʤʧʦʥʝʥʪʥʘ 0,867 0,912 4,8% 

 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʦ 
ɻK  ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 5%, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʩʪʘʪʥʽʡ 

ʩʪʫʧʽʥʴ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʘʪʝʛʽʡ, ʨʦʟʨʦʙʣʝʥʠʭ ʚ ʨʦʟʜʽʣʽ 2. 

 

5.6. ʇʨʠʡʥʷʪʪʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʧʨʠ ʫʭʚʘʣʝʥʥʽ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ ʧʨʠʡʤʘʻʪʴʩʷ ʽʥʞʝʥʝʨʦʤ-

ʤʝʭʘʥʽʢʦʤ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʜʦʩʚʽʜʫ ʽ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʱʦ ʥʝ ʩʧʨʠʷʣʦ ʟʥʘʯʥʦʤʫ 

ʧʽʜʚʠʱʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

ʋ ʮʠʭ ʫʤʦʚʘʭ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʙʣʦʯʥʽʩʪʴ (ʨʠʩ. 5.13), ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʟʘʧʨʦʚʘʜʠʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʪʝʭʥʽʯʥʠʭ ʽ 



 

 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʫ 

ʚʠʨʦʙʥʠʯʦʤʫ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʤʫ ʮʠʢʣʽ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʦ ʚ ʨʽʟʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʦʧʪʠʤʽʟʘʮʽʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʊʆ ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʚʽʜʤʦʚʠ ʜʝʪʘʣʝʡ ʽ ʾʭ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʊʆ ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʦʧʝʨʘʪʦʨʘ ʛʦʪʦʚʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʩʦʚʠʭ ʄɽɿ. 

ɼʣʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ 

ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟʘ ʚʘʨʽʘʥʪʦʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ 

ʯʝʨʝʟ ʚʠʨʦʙʥʠʯʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʨʝʘʣʴʥʦʛʦ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ ʮʠʢʣʫ. 

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʩʪʝʤʥʦʩʪʽ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʦʙʫʤʦʚʣʝʥʦ 

ʽʥʪʫʾʪʠʚʥʦ ʽ ʩʪʘʥʦʚʠʣʘ 4 ʛʦʜʠʥʠ. ʂʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʧʨʠ ʮʴʦʤʫ 
ɻK = 0,912. 

ʅʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʛʦʪʦʚʥʦʩʪʽ ʚʽʜ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ (ʨʠʩ. 5.14) ʜʣʷ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʚʟʷʪʠʭ ʟ ʚʠʨʦʙʥʠʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʧʝʨʽʦʜʠʯʥʽʩʪʴ t= 4 ʛʦʜʠʥʠ, ʥʝ ʻ ʦʧʪʠʤʘʣʴʥʦʶ. 

 



 

 

 

ʈʠʩ. 5.13. ɹʣʦʯʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʘʣʽ 

ʇʝʨʝʚʽʨʢʘ ʜʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʥʦʩʪʽ ʧʦʢʘʟʘʣʘ, ʱʦ 

ʦʧʪʠʤʘʣʴʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ tʦʧʪ = 2 ʛʦʜ 45 ʭʚ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ 

ɻK = 0,923. ʎʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʟʘʭʦʜʽʚ: ʧʨʠ ʮʴʦʤʫ ʤʘʻ ʩʢʦʨʦʪʠʪʠʩʷ ʥʘ 22% ʯʘʩ ʚʽʜʤʦʚ ʽ 

ʧʽʜʚʠʱʠʪʠʩʷ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʥʘ 1,2%. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʛʦʪʦʚʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʥʘ 2%. 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʘʣʽ 

ʏʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ 

ʏʘʩ ʚʽʜʥʦʚʣʝʥʥʷ 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʄʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ, 

ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ 

ʄʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ, 

ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ 
ʄʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ, ʂɻ 
ʉʝʨʝʜʥʽʡ ʧʨʠʙʫʪʦʢ, 

S 

ʉʝʨʝʜʥʽ ʚʠʪʨʘʪʠ, 

C 

ʆʧʪʠʤʘʣʴʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, 

t 

ʆʧʪʠʤʘʣʴʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, 

t 

ʆʧʪʠʤʘʣʴʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, 

t 



 

 

Kt

t t

 

ʈʠʩ. 5.14. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʛʦʪʦʚʥʦʩʪʽ ʚʽʜ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʜʣʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʚʠʨʦʙʥʠʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʈʽʰʝʥʥʷ ʧʨʦ ʦʧʪʠʤʘʣʴʥʫ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʟʘʤʽʥʠ ʜʝʪʣʽ ʤʦʞʝ 

ʧʨʠʡʤʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʧʦ ʪʝʭʥʽʯʥʦʤʫ ʧʦʢʘʟʥʠʢʫ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥ 

ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ï ʢʦʝʬʽʮʽʻʥʪʫ ʛʦʪʦʚʥʦʩʪʽ 
ɻK , ʘʣʝ ʡ ʟ ʝʢʦʥʦʤʽʯʥʠʭ: 

ʩʝʨʝʜʥʴʦʛʦ ʧʨʠʙʫʪʢʫ ʽ ʩʝʨʝʜʥʽʤ ʚʠʪʨʘʪʘʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʦʙʥʠʯʦʶ 

ʥʝʦʙʭʽʜʥʽʩʪʶ. 

 

5.7. ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 

ʆʙʛʨʫʥʪʦʚʘʥʦ ʩʠʩʪʝʤʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʝʤʧʽʨʠʯʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ ʜʝʷʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʜʽʡʥʦʩʪʽ ʣʽʩʦʚʠʭ ʟʘ ʜʘʥʠʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʚʽʜʤʦʚʫ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɽʨʣʘʥʛʘ 6-ʛʦ ʧʦʨʷʜʢʫ, ʘ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ï ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɽʨʣʘʥʛʘ 4-ʛʦ ʧʦʨʷʜʢʫ. 

ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʭʨʦʥʦʤʝʪʨʘʞʥʠʭ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ çɭʚʨʦʧʝʡʩʴʢʘ ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè, 



 

 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʝʡ ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʛʦʪʦʚʥʦʩʪʽ, ʷʢʝ ʧʽʜʪʚʝʨʜʠʣʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘ ʨʦʟʙʽʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 5%. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ 

ʧʨʠʡʥʷʪʪʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ 

ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʩʢʦʨʦʪʠʪʠ ʥʘ 22% ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʽ 

ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʥʘ 2% ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

  



 

 

ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʜʽʡʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ 

(ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ) ʥʘʡʥʠʞʯʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʡʦʛʦ ʘʛʨʝʛʘʪʘʤʠ. ʆʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ, ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ, ʻ 

ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʘ ʛʨʫʧʘ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʜʚʠʛʫʥʘ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʡ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʘʟʽ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʽʜʛʫʢʫ.  

3. ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʟʘʟʦʨʫ ʚ ʎʇɻ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʻ ʬʘʟʘ ʚʠʥʠʢʥʝʥʥʷ 

ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʚʽʜ 7,67-

16,14̄  ʧ.ʢ.ʚ. ʧʨʠ 750 ʭʚ-1 ʜʦ 5,24-10,47̄  ʧ.ʢ.ʚ. ʧʨʠ 2000 ʭʚ-1 ʜʣʷ ʟʤʽʥʠ ʟʘʟʦʨʫ 

ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 0,22 ʜʦ 0,82 ʤʤ. ʆʧʪʠʤʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʨʽʚʥʘ 1000 ʭʚ-1. ɺʠʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ 

ʧʨʠ ʧʝʨʝʢʣʘʜʮʽ ʧʦʨʰʥʷ ʚʽʜ ʟʘʟʦʨʫ ʚ ʩʧʨʷʞʝʥʥʽ ñʧʦʨʰʝʥʴ-ʛʽʣʴʟʘò ʟʘʙʝʟʧʝʯʫʻ 

ʨʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʠ ʥʘ ʇɽʆʄ.  

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʩʧʽʚʫʜʘʨʫ ʧʦʨʰʥʷ ʦʙ ʛʽʣʴʟʫ ʪʘ ʚʠʙʦʨʫ ʤʦʜʝʣʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ, ʚʠʟʥʘʯʝʥʘ ʰʠʨʠʥʘ ʡʦʛʦ ʩʧʝʢʪʨʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʜʦ 

100 ʢɻʮ.  

5. ʆʙˇʨʫʥʪʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʽʥʽʤʫʤ ʧʦʤʠʣʦʢ ʧʝʨʰʦʛʦ (a=0,007) ̔  ʜʨʫʛʦʛʦ (b=0,02) ʚʠʜʽʚ, ʚʠʟʥʘʯʝʥʠʭ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʎʇɻ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʠʚʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ: ɹʘʡʝʩʘ; ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʪʘ ʟʨʽʟʘʥʦʛʦ. 



 

 

6. ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ 

ʨʝʩʫʨʩʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʟʥʘʯʘʪʠ ʡʦʛʦ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʟʘʪʨʘʪ ʥʘ ʊʆʈ. 

7. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʤʦʞʝ ʙʫʪʠ ʧʦʢʣʘʜʝʥʠʡ ʚ ʦʩʥʦʚʫ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ 

ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʨʷʜʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʘ ʨʦʟʨʦʙʣʝʥʠʡ 

ʧʨʠʣʘʜ ʜʣʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ 

ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘ ʯʘʩʪʦʪʽ ʙʣʠʟʴʢʦ 70 ʢɻʮ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ 

ʟʘʩʽʙ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʚʠʛʫʥʘ ʤʘʰʠʥʠ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

8. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʝʨʝʚʽʨʢʠ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʝʢʦʥʦʤʽʯʥʠʡ 

ʝʬʝʢʪ ʫ ʄɼʇ ñɸʛʨʦʪʝʭʽʥʬʦʨʤʩʝʨʚʽʩò ʫ ʨʦʟʤʽʨʽ 152 ʫʤ. ʦʜ. ʥʘ ʢʦʞʝʥ ʜʚʠʛʫʥ. 

ɺ ʮʽʣʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʧʨʠʥʮʠʧʦʚʦ 

ʥʦʚʽʡ ʪʝʦʨʝʪʠʯʥʽʡ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʎʇɻ, ʚʠʟʥʘʯʝʥʥʷ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʘʰʠʥʠ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

ʦʮʽʥʢʠ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʨʷʜʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʤʘʰʠʥ ʜʣʷ 

ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 

9. ɺʩʪʘʥʦʚʣʝʥʦ ʝʤʧʽʨʠʯʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ ʜʝʷʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ 

ʣʽʩʦʚʠʭ ʟʘ ʜʘʥʠʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ 

ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɽʨʣʘʥʛʘ 6-ʛʦ ʧʦʨʷʜʢʫ, ʘ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ï ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɽʨʣʘʥʛʘ 4-ʛʦ ʧʦʨʷʜʢʫ. 

10. ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʭʨʦʥʦʤʝʪʨʘʞʥʠʭ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ɼʇ ʃʫʛʠʥʩʴʢʝ ʊʆɺ çɭʚʨʦʧʝʡʩʴʢʘ ʣʽʩʦʧʝʨʝʨʦʙʥʘ ʛʨʫʧʘè, 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʜʝʣʝʡ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʛʦʪʦʚʥʦʩʪʽ, ʷʢʝ ʧʽʜʪʚʝʨʜʠʣʦ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘ ʨʦʟʙʽʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 5%. 

11. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ 

ʧʨʠʡʥʷʪʪʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ 



 

 

ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʩʢʦʨʦʪʠʪʠ ʥʘ 22% ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʽ 

ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʥʘ 2% ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ. 
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ɼʦʜʘʪʦʢ ɸ.1 

ɺʭʽʜʥʽ ʜʘʥʽ ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ.  

ɯʤôʷ  

ʟʤʽʥʥʦʾ 
ʅʘʟʚʘ ʟʤʽʥʥʦʾ 

ɿʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ 

ʆʜʠʥ. 

ʚʠʤʽʨʫ 

DD ɼʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ 0,12 ʤ 

r ʈʘʜʽʫʩ ʢʨʠʚʦʰʠʧʘ 0,07 ʤ 

l 
ɺʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʫ ʢʨʠʚʦʰʠʧʘ ʜʦ ʜʦʚʞʠʥʠ 

ʰʘʪʫʥʘ 
0,28 ï 

e ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ 14,5 ï 

Pk ʊʠʩʢ ʥʘʜʫʚʫ 0,153 ʄʇʘ 

Vc ʆʙôʻʤ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ 0,00009 ʤ3 

n3 ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʫ 

2000 ʭʚ-1 

n ʈʦʟʨʘʭʫʥʢʦʚʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʪʦʛʦ 

ʚʘʣʫ 

750...2000 

ʢʨʦʢ 250 

ʭʚ-1 

Puk ʉʠʣʘ ʞʦʨʩʪʢʦʩʪʽ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʢʽʣʴʮʷ 155000 ʅ 

Pum ʉʠʣʘ ʞʦʨʩʪʢʦʩʪʽ ʤʘʩʣʦʟôʻʤʥʦʛʦ ʢʽʣʴʮʷ 50000 ʅ 

ik ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʨʝʩʽʡʥʠʭ ʢʽʣʝʮʴ 3 ï 

im ʂʽʣʴʢʽʩʪʴ ʤʘʩʣʦʟô̒ ʤʥʠʭ ʢʽʣʝʮʴ 1 ï 

h1 ɺʠʩʦʪʘ ʢʦʤʧʨʝʩʽʡʥʠʭ ʢʽʣʝʮʴ 0,002  

h2 ɺʠʩʦʪʘ ʤʘʩʣʦʟô̒ ʤʥʠʭ ʢʽʣʝʮʴ 0,0025  

Mp ʄʘʩʘ ʝʣʝʤʝʥʪʽ ʂʐʄ ʽ ʧʦʨʰʥʷ 0,92 ʢʛ 

mp ʄʘʩʘ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʣʝʢʪʫ 0,62 ʢʛ 

H ɺʠʩʦʪʘ ʧʦʨʰʥʷ 0,156 ʤ 

f2 ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ ʦʙ 

ʧʦʨʰʝʥʴ 

0,08 ï 

rp ʈʘʜʽʫʩ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ 0,02 ʤ 

m ɼʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ʦʣʠʚʠ 0,055 ʇʘÖʩ 

Lj  ɺʽʜʜʘʣʴ ʚʽʜ ʧʦʨʰʥʝʚʦʛʦ ʧʘʣʴʮʷ ʜʦ ʮʝʥʪʨʫ 

ʚʘʛʠ 

0,006 ʤ 

Lk ɺʽʜʜʘʣʴ ʚʽʜ ʤʘʩʣʦʟô̒ ʤʥʦʛʦ ʢʽʣʴʮʷ ʜʦ ʮʝʥʪʨʫ 

ʚʘʛʠ 

0,08 ʤ 

Lu ɺʠʩʦʪʘ ʶʙʢʠ ʧʦʨʰʥʷ 0,07 ʤ 

 

  



 

 

ɼʦʜʘʪʦʢ ɸ.2 ʊʘʙʣʠʮʷ 1.2ïʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʙʦʪʠ 8 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ  -1500ɸ ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ 
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1 270 1063 17 60 172 62.53 3.53 10.12 

2 210 641 17 37 49 37.71 2.18 2.88 

3 220 760 17 95 219 44.71 5.59 12.88 

4 190 720 15 90 198 48.00 6.00 13.20 

5 180 485 13 192 62 37.31 14.77 4.77 

6 260 926 8 120 95 115.75 15.00 11.88 

7 180 520 12 138 276 43.33 11.50 23.00 

8 270 840 17 76 152 49.41 4.47 8.94 

ä 1780 5955 116 808 1223 438.7 63 87.7 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 
222.50 744.38 14.50 101.00 152.88 54.84 7.88 10.96 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

ɼʦʜʘʪʦʢ ɹ.1 ʊʘʙʣʠʮʷ 1.3ïʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʜʤʦʚ ʘʛʨʝʛʘʪʽʚ ʽ ʩʠʩʪʝʤ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ  -1500ɸ 

ʅʘʟʚʘ ʘʛʨʝʛʘʪʫ ʯʠ 

ʩʠʩʪʝʤʠ ʢʦʤʙʘʡʥʘ 
ʇʨʦʩʪʦʾ, ʛʦʜ. 

ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, 

ʰʪ. 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʫʩʫʥʝʥʥʷ, 

ʣʶʜ.ʛʦʜ. 

ʇʘʩʠ 191 17 338 

ʍʦʜʦʚʘ 105 8 43 

ɾʘʪʢʘ 108 29 126 

ʄʦʣʦʪʘʨʢʘ 93 19 194 

ɻʽʜʨʘʚʣʽʢʘ 48 22 75 

ɼʚʠʛʫʥ 254 17 428 

ɽʣʝʢʪʨʦʥʽʢʘ 9 4 19 

ɺʩʴʦʛʦ 808 116 1223 

 



 

 
  ɼʦʜʘʪʦʢ ɹ.2 

ʇʨʦʛʨʘʤʘ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʝʞʥʦʩʪʽ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜ ʟʘʟʦʨʫ ʚ ʎʇɻ 

(ʌʦʨʤʘ ʜʦʢʫʤʝʥʪʫ Mathcadv15) 
ɺʭʽʜʥʽ ʜʘʥʽ 

   

   

   

   

   

   

   

  

 
 

 
  

 

 

 

DD 0.12:= ik 3:= e 14.5:=

r 0.07:= im 1:= Pk 0.153:=

l 0.28:= n3 2000:= Mp 0.92:=

Lu 0.07:= Ly 0.000005:= mp 0.62:=
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Prom1 stack j Faza, ( ):= Prom2 stack j Skor_udara, ( ):= Risult augment augment Zazor Prom1, ( ) Prom2, ( ):=

Risult

0 1 2 3 4 5 6 7 8 9 10 11 12

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

" h  \  n " 750 1000 1250 1500 1750 2000 750 1000 1250 1500 1750 2000

0.00022 0.13399 0.1231 0.1132 0.10466 0.09757 0.09155 0.25791 0.37429 0.5088 0.66037 0.82641 1.00661

0.00026 0.14704 0.13496 0.12381 0.11441 0.10652 0.0999 0.27775 0.40348 0.54979 0.71396 0.89462 1.09022

0.0003 0.15943 0.14599 0.13371 0.12342 0.11485 0.10766 0.29558 0.43039 0.5874 0.76363 0.95738 1.16722

0.00034 0.17106 0.15636 0.14304 0.13191 0.12269 0.11494 0.31221 0.45542 0.6223 0.80976 1.01573 1.23906

0.00038 0.18202 0.16612 0.15185 0.13994 0.13006 0.12182 0.32793 0.47908 0.65514 0.85306 1.07087 1.30662

0.00042 0.19263 0.17551 0.16032 0.14763 0.13714 0.12839 0.34248 0.5012 0.68585 0.89376 1.12246 1.3703

0.00046 0.20279 0.18458 0.1684 0.15498 0.14391 0.13468 0.35631 0.52204 0.71512 0.93249 1.17157 1.43074

0.0005 0.2125 0.19321 0.1762 0.16204 0.1504 0.14071 0.3696 0.542 0.7429 0.96938 1.21845 1.48845

0.00054 0.22202 0.20161 0.18371 0.16889 0.15668 0.14653 0.38205 0.56097 0.76955 1.0045 1.26322 1.54363

0.00058 0.23119 0.20981 0.19101 0.17551 0.16275 0.15217 0.39407 0.57899 0.79496 1.0382 1.30618 1.59662

0.00062 0.24004 0.21771 0.19811 0.18192 0.16864 0.15762 0.40572 0.59646 0.81933 1.07068 1.34748 1.64766

0.00066 0.24879 0.22541 0.20494 0.18811 0.17431 0.16288 0.41671 0.61325 0.84311 1.10224 1.38775 1.69729

0.0007 0.25732 0.23296 0.21166 0.19419 0.17988 0.16803 0.4273 0.62932 0.86582 1.13246 1.42631 1.74497

0.00074 0.26566 0.24032 0.21823 0.20012 0.18531 0.17305 0.43755 0.64491 0.88774 1.16167 1.46362 1.7912

0.00078 0.27381 0.24753 0.22465 0.20591 0.19061 0.17796 0.44748 0.65997 0.90899 1.19004 1.49984 ...

=
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ɼʦʜʘʪʦʢ ɺ.2 

ʊʝʢʩʪ ʧʽʜʧʨʦʛʨʘʤʠ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʘʣʛʦʨʠʪʤ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ, ʟ ʥʘʙʦʨʦʤ 

ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ. 

 

{******************* ʇʦʯʘʪʦʢ ʧʨʦʮʝʜʫʨʠ Diag_MTW ****************} 

 

Procedure Diag_MTW1 

(NameParam : String; 

NameFRabHod, NameFRes, NameFileSignal : String; 

FkolenVal :Real; 

NumbCyl :Cylinders; 

 SelectVMT :Byte); 

{ ɿʜʽʡʩʥʶʻ ʜʽʘʛʥʦʩʪʠʢʫ ʩʠʛʥʘʣʫ ʤʝʪʦʜʦʤ ʪʨʴʦʭ ʚʽʢʦʥ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʦʜʠʪʴ ʫ 

ʪʠʤʯʘʩʦʚʠʡ ʬʘʡʣ } 

var 

FDpT :text; 

FDp : file of Real; 

begin 

UgBegC:=-10{-190}; { ʂʫʪ ʧʦʯʘʪʢʫ ʩʪʨʦʙʫ ʚʽʜʥʦʩʥʦ ɺʄʊ ʨʦʙʦʯʦʛʦ 

ʭʦʜʫ} 

UgEndC:=25{130}; { ʂʫʪ ʢʽʥʮʷ ʩʪʨʦʙʫ ʚʽʜʥʦʩʥʦ ɺʄʊ ʨʦʙʦʯʦʛʦ ʭʦʜʫ} 

{UgBeg:=ï140; {ʂʫʪ ʧʦʯʘʪʢʫ ʚʽʜʥʦʩʥʦ ɺʄʊ ʨʦʙʦʯʦʛʦ ʭʦʜʫ} 

{UgEnd:=150; {ʂʫʪ ʢʽʥʮʷ ʩʪʨʦʙʫ ʚʽʜʥʦʩʥʦ ɺʄʊ ʨʦʙʦʯʦʛʦ ʭʦʜʫ} 

NPotFil:=350; {ʂʽʣʴʢʽʩʪʴ ʪʦʯʦʢ, ʱʦ ʚʪʨʘʯʘʶʪʴʩʷ ʧʨʠ 

ʬʽʣʴʪʨʘʮʽʾ} 

NLeft:=100; {ʃʝʚʝ ʙʦʢʦʚʝ ʚʽʢʥʦ} 

NRight:=120; {ʇʨʘʚʝ ʙʦʢʦʚʝ ʚʽʢʥʦ} 

NPromegLeft:=100; {ʃʝʚʝ ʧʨʦʤʽʞʥʝ ʚʽʢʥʦ} 

NPromegRight:=120; {ʇʨʘʚʝ ʧʨʦʤʽʞʥʝ ʚʽʢʥʦ} 

NCenter:=50; {ʎʝʥʪʨʘʣʴʥʝ ʚʽʢʥʦ} 



 

 

DeltaTWin:=1; {ɿʩʫʚ ʚʽʢʦʥ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ } 

DeltaNWindVar:=1; {ɿʩʫʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʢʥʘ ʚ ʙʦʢʦʚʦʤʫ} 

NLeftVar:={NLeft} 20; {ʃʽʚʝ (ʧʣʘʚʘʶʯʝ ʚʽʢʥʦ) } 

NRightVar:={NRight} 20; {ʇʨʘʚʝ (ʧʣʘʚʘʶʯʝ) ʚʽʢʥʦ} 

{ SelectVMT:=2; {0-ʚʩʝ ɺʄʊ, 1-ʥʝʧʘʨʥʽ ɺʄʊ, 2-ʧʘʨʥʽ ɺʄʊ} 

SelectMO:=0; {0-ʚʩʝ ʚʽʢʥʘ, 1-ʪʽʣʴʢʠ ʣʽʚʽ , 2-ʪʽʣʴʢʠ ʧʨʘʚʽ} 

 

APFil:=1; ϑ˽ͪͦͼ͔ͤͭ ͍ ͨͦͦͫ͜͡ ͨͪͦͨͯͫ͊ͤͤ͟Ύϒ 

TIPFil:=2; {Batterw=1; Chebychev=2; Cayer=3;} 

VIDFil:=2; {LowPass=1; BandPass=2; HighPass=3;} 

KPFil:=7; {ʇʦʨʷʜʦʢ ʬʽʣʴʪʨʘ (1...7)} 

FSRFil:=14000; {ʏʘʩʪʦʪʘ ʟʨʽʟʫ (ʧʨʠ VIDFil=1 ʯʠ 3;)} 

FNFil:={9000}65000; {ʅʠʞʥʷ ʯʘʩʪʦʪʘ ʟʨʽʟʫ (ʧʨʠ VIDFil=2)} 

FVFil:={12000}75000; {ɺʝʨʭʥʷ ʯʘʩʪʦʪʘ ʟʨʽʟʫ (ʧʨʠ VIDFil=2)} 

 

PorogMOLeft:=1.1; {ʇʦʨʽʛ ʜʣʷ ʣʽʚʦʛʦ ʚʽʢʥʘ} 

PorogMORight:=1.1; {ʇʦʨʽʛ ʜʣʷ ʧʨʘʚʦʛʦ ʚʽʢʥʘ} 

PorogC0:=0.5; {ʇʦʨʽʛ ʜʣʷ ʆʇ} 

PorogC1:=90000; {ʇʦʨʽʛ ʜʣʷ ʆʇ} 

PorogC:=45; {ʇʦʨʽʛ ʜʣʷ ʆʇ} 

FlagView:= {false} 

 true; {ɿʥʘʢ ʧʝʨʝʛʣʷʜʫ ʦʛʠʥʘʶʯʦʾ ʚʠʷʚʣʝʥʠʭ ʩʠʛʥʘʣʽʚ (true-

ʧʝʨʝʛʣʷʜʘʪʠ, false -ʥʝ ʧʝʨʝʛʣʷʜʘʪʠ)} 

 

 

 

 

 

 

 



 

 

ɼʦʜʘʪʦʢ ɼ 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ ʩʪʚʦʨʝʥʦʛʦ ʧʨʦʛʨʘʤʦʶ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʘʣʛʦʨʠʪʤ ʜʚʦʩʪʦʨʦʥʴʦʛʦ ʢʦʥʪʨʘʩʪʫ. 

ʌʘʡʣ: exp#12.usm ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʧʨʷʞʝʥʠʷ: cil_f 

UgBegC= 0.0000   UgEndC= 25.0000   NPotFil= 350 

NLeftVar= 10  NLeft= 100  NPromegLeft= 100 

NCenter= 30  NPromegRight= 120  NRight= 80  NRightVar= 10 

DeltaTWin= 1 DeltaNWindVar= 1  NWind= 470 

SelectVMT= 1  SelectMO=0 

APFil: 1  TIPFil: 2  VIDFil: 2  KPFil: 7 

FSRFil= 140000.0000  FNFil= 68000.0000  FVFil= 71000.0000 

PorogMOLeft= 1.1000 PorogMORight= 1.1000 

PorogC0= 0.5000  PorogC1= 90000.0000  PorogC= 45.0000 

Zapazd= 120 

N% 

ɺʄʊ 

ʇʦʯʘʪʦʢ 

ʩʪʨʦʙʫ 

ʂʽʥʝʮʴ 

ʩʪʨʦʙʫ 

ʊ_ʥʘʯ 

ʤʘʢʩʠʤ. 

ʊ_ʢʦʥ 

ʤʘʢʩʠʤ. 

ʂʫʪ 

ʤʘʢʩ. 

ʄʆ 

ʣʝʚ. 

ʄʆ 

ʧʨʘʚ. 

ʄʆ 

ʮʝʥʪʨ. 

ɼʇ 

3 0.003457 0.119008 0.004312 0.004547 16.83 0.78 6.62 418.73 112.99 

5 0.120647 0.236198 0.121502 0.121737 21.57 2.58 6.97 504.84 105.64 

7 0.237837 0.353388 0.238692 0.238927 17.06 3.63 7.3 345.01 63.09 

9 0.355027 0.470578 0.355882 0.356117 16.91 3.68 3.52 388.09 107.7 

11 0.472217 0.587768 0.473072 0.473307 16.53 0.6 2.83 135.77 79.04 

13 0.589407 0.704958 0.590262 0.590497 16.86 2.27 3.42 125.02 43.86 

15 0.706597 0.822148 0.707452 0.707687 16.56 3.77 0 110.99 58.74 

17 0.823787 0.939338 0.824642 0.824877 16.92 2.31 6.18 607.41 142.87 

19 0.940977 1.056528 0.941832 0.942067 15.68 1.02 0.71 52.01 59.79 

21 1.058167 1.173718 1.059022 1.059257 16.94 1.4 5.47 468.69 136.4 

23 1.175357 1.290908 1.176212 1.176447 17.14 3.18 1.23 138.17 62.61 

25 1.292547 1.408098 1.293402 1.293637 10.34 0.28 0.38 35.91 107.37 

27 1.409737 1.525288 1.410592 1.410827 15.74 2.36 0.14 112.43 89.53 

29 1.526927 1.642478 1.527782 1.528017 10 0.79 5.18 176.31 59.05 

31 1.644117 1.759668 1.644972 1.645207 22.57 2.57 7.31 606.92 122.72 

33 1.761307 1.876858 1.762162 1.762397 10.24 2.41 3.45 349 118.89 

35 1.878497 1.994048 1.879352 1.879587 17.21 1.76 1.94 240.5 129.79 

37 1.995687 2.111238 1.996542 1.996777 16.79 1.58 5.23 275.93 80.93 

39 2.112877 2.228428 2.113732 2.113967 16.76 2.36 0.18 60.38 47.32 

41 2.230067 2.345618 2.230922 2.231157 17.4 3.79 1.1 242.52 98.88 

43 2.347257 2.462808 2.348112 2.348347 16.79 1.56 4.4 398.17 133.38 

45 2.464447 2.579998 2.465302 2.465537 16.3 0.74 3.7 250.59 112.66 

47 2.581637 2.697188 2.582492 2.582727 16.14 2.29 2.4 264 112.26 

49 2.698827 2.814378 2.699682 2.699917 17.14 2.5 2.74 331.62 126.34 

51 2.816017 2.931568 2.816872 2.817107 16.65 0.19 4.86 178 70.32 

53 2.933207 3.048758 2.934062 2.934297 13.45 1.04 7.87 637.59 143.01 

55 3.050397 3.165948 3.051252 3.051487 23.35 3.58 1.2 238.5 99.61 

57 3.167587 3.283138 3.168442 3.168677 18.81 2.91 5.69 611.7 142.14 

59 3.284777 3.400328 3.285632 3.285867 16.28 1.57 6.2 463.82 119.26 



 

 
61 3.401967 3.517518 3.402822 3.403057 16.32 3.61 4.96 549.09 127.91 

63 3.519157 3.634708 3.520012 3.520247 17.01 1.55 5.5 467.61 132.51 

65 3.636347 3.751898 3.637202 3.637437 16.25 1.41 4.53 370.52 124.51 

67 3.753537 3.869088 3.754392 3.754627 16.71 2.98 4.38 395.73 107.42 

69 3.870727 3.986278 3.871582 3.871817 16.94 2.95 1.97 110.74 44.93 

71 3.987917 4.103468 3.988772 3.989007 17.08 0.8 3.94 106.45 44.9 

73 4.105107 4.220658 4.105962 4.106197 16.91 2.72 5.35 503.04 124.5 

75 4.222297 4.337848 4.223152 4.223387 16.06 1.47 4.98 436.51 135.17 

77 4.339487 4.455038 4.340342 4.340577 16.21 0.43 6.39 387.23 113.43 

79 4.456677 4.572228 4.457532 4.457767 16.61 0.81 7.91 610.48 139.96 

81 4.573867 4.689418 4.574722 4.574957 16.61 2.61 5.03 227.27 59.37 

83 4.691057 4.806608 4.691912 4.692147 17.38 2.75 4.73 154.85 41.39 

85 4.808247 4.923798 4.809102 4.809337 22.92 0.31 4.04 129.4 59.32 

87 4.925437 5.040988 4.926292 4.926527 9.765 0.11 3.59 140.63 75.83 

89 5.042627 5.158178 5.043482 5.043717 19.53 1.22 7.52 346.67 79.22 

91 5.159817 5.275368 5.160672 5.160907 16.71 0.57 2.01 69.279 53.57 

93 5.277007 5.392558 5.277862 5.278097 13.09 0.27 5.84 226.38 74.03 

95 5.394197 5.509748 5.395052 5.395287 19.77 2.89 5 225.43 57.07 

97 5.511387 5.626938 5.512242 5.512477 16.4 2.77 5.13 316.72 80.11 

99 5.628577 5.744128 5.629432 5.629667 16.34 2.61 4.45 264.4 74.79 

101 5.745767 5.861318 5.746622 5.746857 16.92 0.39 3.57 207.57 104.73 

103 5.862957 5.978508 5.863812 5.864047 21.87 0.19 7.96 210.94 51.66 

105 5.980147 6.095698 5.981002 5.981237 16.75 1.85 4.8 320.66 96.248 

107 6.097337 6.212888 6.098192 6.098427 16.51 2.91 1.38 115.09 53.607 

109 6.214527 6.330078 6.215382 6.215617 17.1 2.71 2.65 337.33 125.42 

111 6.331717 6.447268 6.332572 6.332807 16.96 1.48 5.22 304.68 90.72 

113 6.448907 6.564458 6.449762 6.449997 16.92 0.19 3.41 76.616 42.33 

115 6.566097 6.681648 6.566952 6.567187 16.93 0.67 5.42 341.31 111.79 

117 6.683287 6.798838 6.684142 6.684377 16.87 1.24 3.98 167.35 64.086 

119 6.800477 6.916028 6.801332 6.801567 16.22 0.84 6.42 445.18 122.44 

121 6.917667 7.033218 6.918522 6.918757 16.1 1.93 0.03 129.55 131.2 

123 7.034857 7.150408 7.035712 7.035947 16.88 1.75 3 296.39 124.36 

125 7.152047 7.267598 7.152902 7.153137 16.32 2.42 6.61 448.78 99.261 

127 7.269237 7.384788 7.270092 7.270327 15.96 1.6 7.12 582.95 133.5 

129 7.386427 7.501978 7.387282 7.387517 16.26 3.37 5.2 566.92 132.22 

131 7.503617 7.619168 7.504472 7.504707 16.42 2.49 5.87 320.74 76.687 

133 7.620807 7.736358 7.621662 7.621897 16.19 0.21 7.65 405.85 103.13 

135 7.737997 7.853548 7.738852 7.739087 9.711 3.45 2.9 414.44 130.32 

137 7.855187 7.970738 7.856042 7.856277 16.82 1.22 7.23 507.81 120 

139 7.972377 8.087928 7.973232 7.973467 16.66 0.1 3.63 145.27 77.581 

141 8.089567 8.205118 8.090422 8.090657 16.76 1.56 6.95 278.89 65.465 

143 8.206757 8.322308 8.207612 8.207847 21.4 0.12 0.31 17.970 82.192 

145 8.323947 8.439498 8.324802 8.325037 16.09 3.43 7.48 349.85 64.072 

147 8.441137 8.556688 8.441992 8.442227 16.42 1.6 1.31 190.86 130.43 

149 8.558327 8.673878 8.559182 8.559417 16.39 2.44 0.93 121.31 71.744 

151 8.675517 8.791068 8.676372 8.676607 17.51 3.5 0.94 293.16 131.8 

153 8.792707 8.908258 8.793562 8.793797 10.3 2.38 4.64 328.25 93.51 

155 8.909897 9.025448 8.910752 8.910987 16.49 3.17 5.85 315.56 69.929 

157 9.027087 9.142638 9.027942 9.028177 16.07 2.36 5.35 544.74 141.12 

159 9.144277 9.259828 9.145132 9.145367 16.16 2.27 6.47 237.5 54.302 

161 9.261467 9.377018 9.262322 9.262557 16.28 2.69 7.97 597.9 112.06 



 

 
163 9.378657 9.494208 9.379512 9.379747 16.89 0.04 1.63 60.294 71.94 

165 9.495847 9.611398 9.496702 9.496937 17.44 1.36 3.1 286.48 128.11 

167 9.613037 9.728588 9.613892 9.614127 16.6 3.08 4.64 405.02 104.76 

169 9.730227 9.845778 9.731082 9.731317 21.74 3.47 7.68 492.91 88.333 

171 9.847417 9.962968 9.848272 9.848507 17.11 2.9 3.05 316.3 106.21 

173 9.964607 10.08016 9.965462 9.965697 10.26 3.57 0.96 217.11 95.59 

175 10.0818 10.19735 10.08265 10.08289 16.11 2.14 0.37 119.44 95.08 

177 10.19899 10.31454 10.19984 10.20008 16.49 3.12 6.08 478.52 103.92 

179 10.31618 10.43173 10.31703 10.31727 17.33 0.78 0.01 25.77 64.13 

181 10.43337 10.54892 10.43422 10.43446 17.07 3.18 3.41 462.18 140.04 

183 10.55056 10.66611 10.55141 10.55165 16.39 3.39 3.69 223.65 63.12 

185 10.66775 10.7833 10.6686 10.66884 16.99 2.51 5.99 245.56 57.71 

187 10.78494 10.90049 10.78579 10.78603 16.54 2.46 4.47 180.9 52.11 

189 10.90213 11.01768 10.90298 10.90322 16.41 1 7.37 321.05 76.63 

191 11.01932 11.13487 11.02017 11.02041 10.11 3.15 6.85 442.36 88.4 

193 11.13651 11.25206 11.13736 11.1376 16.55 2.85 3.92 153.11 45.14 

195 11.2537 11.36925 11.25455 11.25479 16.76 0.32 5.97 432.45 137.2 

197 11.37089 11.48644 11.37174 11.37198 16.92 3.42 2.04 287.79 105.27 

199 11.48808 11.60363 11.48893 11.48917 17.28 1.22 6.33 263.12 69.55 

201 11.60527 11.72082 11.60612 11.60636 17.2 1.89 4.42 277.94 88.03 

203 11.72246 11.83801 11.72331 11.72355 16.06 0.76 4.17 134.84 54.53 

205 11.83965 11.9552 11.8405 11.84074 17.17 3.97 5.63 545.73 113.54 

207 11.95684 12.07239 11.95769 11.95793 16.96 2.59 5.85 317.11 75.1 

209 12.07403 12.18958 12.07488 12.07512 17.45 0.69 7.31 527.38 131.67 

211 12.19122 12.30677 12.19207 12.19231 10.21 1.09 6.37 371.52 99.4 

213 12.30841 12.42396 12.30926 12.3095 17.29 3.35 3.15 203.25 62.39 

215 12.4256 12.54115 12.42645 12.42669 17.57 1.48 0.42 42.33 44.42 

217 12.54279 12.65834 12.54364 12.54388 16.52 0.93 0 49.59 105.84 

219 12.65998 12.77553 12.66083 12.66107 17.16 0.92 6.04 156.46 44.85 

221 12.77717 12.89272 12.77802 12.77826 9.695 3.88 1.23 332.78 129.93 

223 12.89436 13.00991 12.89521 12.89545 17.33 0.09 5.36 169.31 62.05 

225 13.01155 13.1271 13.0124 13.01264 17.07 0.6 2.76 83.23 49.33 

227 13.12874 13.24429 13.12959 13.12983 16.63 0.03 6.38 190.51 59.33 

229 13.24593 13.36148 13.24678 13.24702 16.87 2.57 7.85 539.75 103.5 

231 13.36312 13.47867 13.36397 13.36421 14.71 1.65 2.36 169.34 84.23 

233 13.48031 13.59586 13.48116 13.4814 10.11 0.36 6.99 347.41 94.44 

235 13.5975 13.71305 13.59835 13.59859 17.03 2.79 0.8 103.33 57.33 

237 13.71469 13.83024 13.71554 13.71578 17.11 2.63 1.14 110.23 58.41 

239 13.83188 13.94743 13.83273 13.83297 16.29 2.14 2.46 315.25 136.71 

241 13.94907 14.06462 13.94992 13.95016 15.64 0.21 6.51 361.64 107.52 

243 14.06626 14.18181 14.06711 14.06735 17.45 1.03 6.51 502.17 132.96 

245 14.18345 14.299 14.1843 14.18454 16.94 3.45 7.18 432.21 81.27 

247 14.30064 14.41619 14.30149 14.30173 16.73 0.34 2.15 83.61 66.76 

249 14.41783 14.53338 14.41868 14.41892 16.33 2.83 1.83 248.99 106.57 

251 14.53502 14.65057 14.53587 14.53611 17.03 3.45 6.99 731.67 139.95 

253 14.65221 14.76776 14.65306 14.6533 16.53 1.17 6.75 226.17 57.04 

255 14.7694 14.88495 14.77025 14.77049 16.25 2.57 0.32 104.99 72.24 

ɼʽʘʛʥʦʩʪʠʢʘ ʩʧʨʷʞʝʥʥʷ cil_f 

ʂʽʣʴʢʽʩʪʴ ɺʇ= 125; ʅʘʢʦʧʣʝʥʠʡ ʃʦʛʘʨʠʬʤ ʆʇ= 4256.237 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ɼʇ = 92.571; ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʫʪʘ =16.426 



 

 
  ɼʦʜʘʪʦʢ E 

ʇʨʦʛʨʘʤʘ ʩʠʥʪʝʟʫ ʤʝʪʦʜʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʘʥ ʎʇɻ 

(ʌʦʨʤʘ ʜʦʢʫʤʝʥʪʫ MathCad2000Pro) 

  

ɺʭʽʜʥʽʜʘʥʽ 

  

   
  

   
  

 
  ɺʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʽʣʝʥʥʷ ʥʘ 0 

 
 

  

 
 ʂʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

 ʂʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʇʨʦʛʨʘʤʘ ʥʘʚʯʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʥʘʚʯʘʣʴʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦ ʩʧʨʘʚʥʦʤʫ ʟ"ʻʜʥʘʥʥʽ 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʥʘʚʯʘʣʴʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦ ʥʝʩʧʨʘʚʥʦʤʫ ʟ"ʻʜʥʘʥʥʽ 

  

 
ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ 

  

 
 

  

 

  

  
  

 ʉʫʤʘ ʝʣʝʤʝʥʪʽʚ ʚʝʢʪʦʨʘʄ1  

   

  

I READPRN "1000f_is.txt"( ):= N READPRN "1000f_no.txt"( ):=

C0 0.099766926:= C1 10:=

MinI min I( ):= MaxN max N( ):= Kol_obuch 30:=
LnC0 ln C0( ):= LnC1 ln C1( ):=

MinI 3.675= MaxN 26.87= Kol_yach 25:=
LnC0 2.305-= LnC1 2.303=

Raz_yach 2.5:=
LnC 0:= Error_n 0.001:=

Max_znach 100:=
Error_i 0.01:=

Kol_expI cols I( ):= Kol_expN cols N( ):=

MkolF_resh 10:=
n 0 Kol_obuch 1-..:=

k 0 Kol_expI 1-..:=

Moi

o
m n, 

I
m n, 

«

n 0 Kol_expI 1-..Ífor

m 0 Kol_obuch 1-..Ífor

Moi o«

:= Mon

o
m n, 

N
m n, 

«

n 0 Kol_expN 1-..Ífor

m 0 Kol_obuch 1-..Ífor

Mon o«

:=

b 0.085:=

i 1 Kol_yach..:= a 0.085:=

m 0 Kol_yach 1-..:=
C11

1 b-( )

a
:=

l_i äëèíà I
0àð( ):= kk

i
Raz_yach iÖ:=

C00
b

1 a-
:=

intervals kk:= l_n äëèíà N
0àð( ):=

C11 10.765= C00 0.093=
M1 hist intervals I, ( ):= A1 hist intervals N, ( ):=

k0 M1ä:= k1 A1ä:=
W1

A1

Raz_yach k1Ö
:= ln C11( ) 2.376= ln C00( ) 2.376-=

W1 W1
A1

Raz_yach k1Ö
«

W1
m

Error_i« W1
m

0if

m 0 rows M1( ) 1-..Ífor

W1

:= W0 W0
M1

Raz_yach k0Ö
«

W0
m

Error_n« W0
m

0if

m 0 rows M1( ) 1-..Ífor

W0

:=



 

 
  

  

 

  

ɽʢʟʘʤʝʥʘʮʽʡʥʘ ʧʨʦʛʨʘʤʘ 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʜʣʷ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ ʧʦ ʩʧʨʘʚʥʦʤʫ ʟ"ʻʜʥʘʥʥʽ 

ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʜʣʷ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ ʧʦ ʥʝʩʧʨʘʚʥʦʤʫ ʟ"ʻʜʥʘʥʥʽ 

  

ʇʽʜʧʨʦʛʨʘʤʘ ʧʦʨʽʚʥʶʶʯʘ ʝʣʝʤʝʥʪʠ ʝʢʟʘʤʝʥʫʶʯʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʧʨʘʚʥʦʛʦ ʟ"ʻʜʥʘʥʥʷ ʟ ʚʝʢʪʦʨʦʤ Ln 

ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ  ̔ʟʘʤʽʥʶʻ ʮ ̔ʝʣʝʤʝʥʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʣʦʛʘʨʠʬʤʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʘʧʘʟʦʥʽʚ 

ʨʦʟʧʦʜʽʣʫ 

 
 

 

 

L
W1

W0

å
æ
ç

õ
ö
÷

­½½½

:= LnL ln L( )
­½½

:=

0 20 40 60
0

0.1

0.2

0.3

0.4

W1

W0

kk

L

0

0

1

2

3

4

5

6

7

8

9

10

11

12

0.286

3.752

0.034

0.216

0.098

0.102

6.848

16.893

53.257

10.021

2.004

10

...

Ö= M1

0

0

1

2

3

4

5

6

7

8

9

10

11

12

0

11

69

137

300

981

136

17

0

0

0

0

...

Ö=

Mei

e
m Kol_obuch- n, 

I
m n, 

«

k 0 l_i Kol_obuch- 1-..Ífor

m Kol_obuch l_n 1-..Ífor

n 0 Kol_expI 1-..Ífor

Mei e«

:= Men

e
m Kol_obuch- n, 

N
m n, 

«

k 0 l_i Kol_obuch- 1-..Ífor

m Kol_obuch l_n 1-..Ífor

n 0 Kol_expN 1-..Ífor

Men e«

:=

L

lni

a
m n, 

LnL
k 1-

« kk
k 1-

Mei
m n, 

< kk
k

¢if

k 1 Kol_yach..Ífor

m 0 l_i Kol_obuch- 3-..Ífor

n 0 Kol_expI 1-..Ífor

ll a«

:=

B1 lni:=

lnn

a
m n, 

LnL
k 1-

« kk
k 1-

Men
m n, 

< kk
k

¢if

k 1 Kol_yach..Ífor

m 0 l_i Kol_obuch- 3-..Ífor

n 0 Kol_expN 1-..Ífor

ll a«

:=



 

 
   ʇʽʜʧʨʦʛʨʘʤʘ,ʷʢʘ ʚʠʢʦʥʫʻ ʧʦʨʽʚʥʷʥʥʷ 

ʟʥʘʯʝʥʥʷ Ln ʯʠʩʝʣ ʤʘʪʨʠʮʽ ʩʧʨʘʚʥʦʛʦ 

ʟ"ʻʜʥʘʥʥʷ ʟ ʧʦʨʦʛʘʤʠ,ʧʽʩʣʷ 

ʧʦʨʽʚʥʷʥʥʷ,ʷʢʱʦ ʯʠʩʣʦ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ 

ʧʦʨʦʛʘʤʠ ʚʠʙʠʨʘʻ ʥʘʩʪʫʧʥʝ  ̔ʩʫʤʫʻ ʟ 

ʧʦʧʝʨʝʜʥʽʤ  ̔ʪʘʢ ʜʦ ,ʘ ʧʽʩʣʷ 

ʥʴʦʛʦ ʧʦʨʽʚʥʶʻ ʩʫʤʫ ʟ 0. 

 

B2 lnn:=

MkolF_resh

End_i J Kol_expI 1-«

I l_i Kol_obuch- 3-«

P
i j, 

0«

K
i j, 

B1
i j, 

«

E
i j, 

0«

i 0 I..Ífor

j 0 J..Ífor

d 0«

E
i j, 

1-«

K
i j, 

B1
i j, 

«

P
i j, 

0«

d 0«

K
i j, 

LnC0¢if

E
i j, 

1«

K
i j, 

B1
i j, 

«

P
i j, 

0«

d 0«

K
i j, 

LnC1²if

E
i j, 

0«

P
i j, 

K
i j, 

«

P
i 1+ j, 

P
i j, 

B1
i j, 

+«

K
i 1+ j, 

P
i j, 

B1
i j, 

+«

P
i 1+ j, 

P
i j, 

B1
i 1+ j, 

+« i I<if

K
i 1+ j, 

P
i j, 

B1
i 1+ j, 

+« i I<if

d d 1+«

E
i j, 

1« K
i j, 

0>if

E
i j, 

1-« K
i j, 

0<if

d 0«

d MkolF_reshif

LnC0 K
i j, 

< LnC1<if

i 0 I..Ífor

j 0 J..Ífor

E

P

K

å
æ
æ
ç

õ
ö
ö
÷

:=



 

 
   End_n J Kol_expN 1-«

I l_n Kol_obuch- 3-«

P
i j, 

0«

K
i j, 

B2
i j, 

«

E
i j, 

0«

i 0 I..Ífor

j 0 J..Ífor

d 0«

E
i j, 

1-«

K
i j, 

B2
i j, 

«

P
i j, 

0«

d 0«

K
i j, 

LnC0¢if

E
i j, 

1«

K
i j, 

B2
i j, 

«

P
i j, 

0«

d 0«

K
i j, 

LnC1²if

E
i j, 

0«

P
i j, 

K
i j, 

«

P
i 1+ j, 

P
i j, 

B2
i j, 

+«

K
i 1+ j, 

P
i j, 

B2
i j, 

+«

P
i 1+ j, 

P
i j, 

B2
i 1+ j, 

+« i I<if

K
i 1+ j, 

P
i j, 

B2
i 1+ j, 

+« i I<if

d d 1+«

E
i j, 

1« K
i j, 

0>if

E
i j, 

1-« K
i j, 

0<if

d 0«

d MkolF_reshif

LnC0 K
i j, 

< LnC1<if

i 0 I..Ífor

j 0 J..Ífor

E

P

K

å
æ
æ
ç

õ
ö
ö
÷

:=



 

 

  

ʇʨʠʩʚʦʻʥʥʷ ʚʭʽʜʥʽʡ ʤʘʪʨʠʮʽ ʾʾ ʟʥʘʯʝʥʥʷ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʇʨʠʩʚʦʻʥʥʷ ʚʭʽʜʥʽʡ ʤʘʪʨʠʮʽ ʾʾ ʟʥʘʯʝʥʥʷ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

  

  

Bi End_i
0

:= Bn End_n
0

:=

a J Kol_expI 1-«

I l_i Kol_obuch- 3-«

d 0«

t 0«

d d 1+« Bi
i j, 

0<if

t t 1+« Bi
i j, 

0>if

i 0 I..Ífor

j 0 J..Ífor

k t d+«

a
t

k
«

t

k

a

å
æ
æ
ç

õ
ö
ö
÷

:= b J Kol_expN 1-«

I l_n Kol_obuch- 3-«

d 0«

t 0«

d d 1+« Bn
i j, 

0<if

t t 1+« Bn
i j, 

0>if

i 0 I..Ífor

j 0 J..Ífor

k t d+«

b
d

k
«

d

k

b

å
æ
æ
ç

õ
ö
ö
÷

:=

a

2

257

7.782 10
3-

³

å
æ
æ
æ
ç

õ
ö
ö
ö
÷

= b

7

349

0.02

å
æ
æ
ç

õ
ö
ö
÷

=



 

 
  ɼʦʜʘʪʦʢ ɾ 

ʇʨʦʛʨʘʤʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

(ʌʦʨʤʘ ʜʦʢʫʤʝʥʪʫ ʄʘthCad2010Pro) 

   

  

  
 

 

 
 

vy

65

340

600

780

1025

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

:= vx

0.22

0.40

0.52

0.5313

0.64

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

:= vz

9.08

9.551

11.32

12.75

14.202

å
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
÷

:=

r regress vx vy, 3, ( ):= k regress vz vy, 3, ( ):=

x 0.22 0.241, 0.64..:= f x( ) r
rows r( ) 1-

x
3
Ö r

rows r( ) 2-
x

2
Ö+ r

rows r( ) 3-
xÖ+ r

rows r( ) 4-
+:=

0.2 0.3 0.4 0.5 0.6
0

500

1 10
3

³

f x( )

vy

x vx, 

x1 9 9.05, 14.25..:=

fk x1( ) k
rows r( ) 1-

x1
3

Ö k
rows r( ) 2-

x1
2

Ö+ k
rows r( ) 3-

x1Ö+ k
rows r( ) 4-

+:=

10 12 14
0

500

1 10
3

³

fk x1( )

vy

x1 vz, 



 

 

  

 ʈʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʘʟʦʨʫ ʚʽʜ ʬʘʟʠ 

 

 

 

 

 
 

 

 
 

 
 

 

  

  

  

 

 

S x1( ) 0.525- 0.082x1Ö+:=

fk x1( ) k
rows r( ) 1-

x1
3

Ö k
rows r( ) 2-

x1
2

Ö+ k
rows r( ) 3-

x1Ö+ k
rows r( ) 4-

+:=

WRITEPRN "f(x).txt"( ) fk x1( ):=

Tsr READPRN "f(x).txt"( ):=

WRITEPRN "S(f).txt"( ) S x1( ):=

i 0 rows Tsr( ) 1-..:=
S READPRN "S(f).txt"( ):=

S
rows Tsr( ) 1-

0.6435=

WRITEPRN "x.txt"( ) x1:=
n 0.112925:=

F READPRN "x.txt"( ):=
s

i
nTsr

i
Ö:=

SK Tsr Tsr«

s
i j, 

Tsr
i
nÖ«

SK
i j, 

Tsr
i

3 s
i j, 
Ö j s( )

i j, 
Ö-èê øú

+«

i 0 rows Tsr( ) 1-..Ífor

j 0 6..Ífor

SK

:=

K3s SK
0àð

:= K_s SK
4àð

:=

K2s SK
1àð

:= K_2s SK
5àð

:=

Ks SK
2àð

:= K_3s SK
6àð

:=

Kn SK
3àð

:=

10 12 14
0

500

1 10
3

³



 

 

  

 

 

˽͎ͪͦͪ͊ͣ͊ ͍ ͙ͤ͊͘;͔ͤͤΎ ͜ ͙͍ͤ͒͒ͯ͊͜͡Έ͎ͤͦͦ 
˽͎ͪͦͤͦͯ͘ ͘ ͙͊͡΄͍͎ͦͦͦ͟ ͪ ͔ͫͯͪͫͯ ̇ ˽˥ 

˨͊ͤ͜ ͒ ͎͍͊ͤͦͫͭͯ͊ͤͤ͜Ύ 

  

 

9 9.55 10.1 10.65 11.2 11.75 12.3 12.85 13.4 13.95 14.5
0.2

0.245

0.29

0.335

0.38

0.425

0.47

0.515

0.56

0.605

0.65

WRITEPRN "SK.txt"( ) SK:=

Td 1050:= Faza 14.25:=

Rizults Razbros F
­

Faza-( )
­½½½½½

«

i 0«

Rmin min Razbros( )«

i i 1+«

i

Razbros
i

Rmin>while

kz

Tsr
i

Td
«

h 0.525- 0.082FazaÖ+( )«

D
i

Tsr
i

kz
«

i 0 rows Tsr( ) 1-..Ífor

Zr_mean D
rows D( ) 1-

Td-«

s nTsr
rows Tsr( ) 1-

Ö«

Zr_min Zr_mean 3 sÖ-«

Zr_max Zr_mean 3 sÖ+«

h

kz

Zr_min

Zr_mean

Zr_max

D

"Zazor(CPG)"

"Intens_znoshuvanya"

"Min_zal_resurs"

"Mean_zal_resurs"

"Max_zal_resurs"

"Individual_zakon_rozpodilu"

å
æ
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
ö
÷

:=



 

 

  ʈʝʟʫʣʴʪʘʪ: 

 

 

ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʥʘʨʦʙʽʪʢʫ. 

 

Rizults

0.6435

0.99714

354.69742-

0

354.69742

{106,1}

"Zazor(CPG)"

"Intens_znoshuvanya"

"Min_zal_resurs"

"Mean_zal_resurs"

"Max_zal_resurs"

"Individual_zakon_rozpodilu"

å
æ
æ
æ
æ
æ
æ
ç

õ
ö
ö
ö
ö
ö
ö
÷

=

9 10.05 11.1 12.15 13.2 14.25
0

240

480

720

960

1.2 10
3

³

T(f)

Td

Tmax

Rizults
0àð( )

5

0

0

1

2

3

4

5

6

7

8

9

10

11

12

58.11605

82.51576

106.20344

129.26934

151.53295

173.19484

194.25501

214.61318

234.36963

253.52436

272.07736

290.02865

...

Ö=



 

 

ɼʦʜʘʪʦʢ ɿ 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʦʛʨʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʜʠʟʝʣʴʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʬʘʟʠ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʧʦʩʠʣʘʥʥʷ. 

 

 

 

 



 

 

ɼʦʜʘʪʦʢ ʀ 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʬʘʟʠ ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʪʘ ʟʘʟʦʨʫ ʚ ʎʇɻ 

ɿʘʟʦʨ, ʤʤ 
ʌʘʟʘ ʚʽʙʨʦʫʜʘʨʫ ʧʨʠ ʦʙʝʨʪʘʭ ʜʚʠʛʫʥʘ 

750 1000 1250 1500 1750 2000 

0.22 7.6769 7.0533 6.4859 5.9966 5.5904 5.2453 

0.26 8.4249 7.7327 7.0936 6.555 6.1032 5.7236 

0.30 9.1345 8.3645 7.661 7.0715 6.5805 6.1685 

0.34 9.801 8.9588 8.1954 7.5578 7.0295 6.5856 

0.38 10.4289 9.5182 8.7005 8.0182 7.4519 6.9798 

0.42 11.0307 10.0558 9.1857 8.4586 7.8577 7.3561 

0.46 11.6191 10.5754 9.6488 8.8795 8.2454 7.7163 

0.50 12.1754 11.0702 10.0956 9.2843 8.6175 8.0621 

0.54 12.7208 11.5514 10.5256 9.6765 8.9771 8.3958 

0.58 13.2462 12.021 10.944 10.0559 9.3249 8.7184 

0.62 13.7533 12.4736 11.3507 10.4233 9.6625 9.031 

0.66 14.2546 12.9148 11.7422 10.778 9.9874 9.3325 

0.70 14.7436 13.3477 12.1273 11.1263 10.3063 9.6277 

0.74 15.221 13.7694 12.5037 11.4662 10.6175 9.9152 

0.78 15.6882 14.1825 12.8714 11.798 10.9212 10.1964 

0.82 16.1481 14.5858 13.2299 12.1225 11.2177 10.4708 

 

 

 

 

 

 

 



 

 

ɼʦʜʘʪʦʢ ʂ 

ʄʘʩʠʚʠ ʬʘʟʠ ʪʘ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʚʽʙʨʦʫʜʘʨʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚʠʢʣʠʢʘʥʦʛʦ ʧʝʨʝʢʣʘʜʢʦʶ ʧʦʨʰʥʷ. 

ɿʥʘʯʝʥʥʷ ʤʘʩʠʚʽʚ ʬʘʟʠ 

ɿʥʘʯʝʥʥʷ ʬʘʟʠ ʜʣʷ ʮʠʣʽʥʜʨʽʚ ʽʟ ʟʘʟʦʨʦʤ < 0.62 ʤʤ 

ɿʥʘʯʝʥʥʷ ʟʘʟʦʨʫ ʚ ʮʠʣʽʥʜʨʽ, ʤʤ 

0.47 0.53 0.54 0.49 0.48 0.53 0.59 0.49 0.46 0.55 0.47 0.51 0,59 

ʅʦʤʝʨ ʵʢʩʧʝʨʠʤʝʥʪʫ 

S303 S314 S329 S334 S341 S350 S358 S364 S371 S380 S388 S406 S697 

12.47 12.69 13.69 12.46 11.89 13.47 14.76 10.845 13.08 13.73 13.16 14.35 13.08 

13.06 12.3 13.45 12.78 12.83 13.25 14.49 14.95 9.845 14.65 13.52 14.28 15.36 

12.94 12.41 13.45 12.34 12.35 13.2 12.65 14.04 12.94 10.845 12.21 13.32 15.36 

12.76 12.53 12.8 12.62 10.845 13.26 12.56 14.18 13.41 14.31 10.845 10.845 10.37 

9.845 9.845 9.245 12.09 15.38 13.32 15.05 14.22 12.53 14.75 12.36 15.44 14.14 

12.1 11.845 9.984 10.845 12.04 10.845 10.845 9.845 13.17 14.4 13.55 14.42 11.71 

11.57 12.49 13 10 10.845 12.49 15.16 12.67 10.98 11.8 13.04 13.18 10.845 

12.49 12.55 12.97 9.9 15.08 16.6 10.845 13.55 13.13 13.29 12.78 15.64 14.97 

12.13 12.68 12.96 12.82 12.42 12.845 9.552 9.711 10.845 10.87 12.67 13.69 15.09 

11.82 12.62 12.7 12.42 12.69 13.11 14.28 14.38 12.5 14.49 10.845 14.01 14.2 

12.99 12.75 12.37 13.12 12.26 12.59 12.39 13.5 12.68 16.63 11.79 13.41 14.72 

12.21 12.44 15.66 12.62 12.04 12.97 12.845 13.84 13.44 13.84 13.26 14.73 14.42 

11.65 12.67 16.15 12.63 12.81 10.845 14.9 13.91 13.18 15.26 12.57 14.45 10.66 

12.3 12.15 12.78 16.16 12.82 13.21 14.71 10.2 13.46 13.845 13.28 15.79 9.782 

10.845 9.295 12.53 15.14 12.4 12.49 14.49 13.64 9.809 14.5 12.46 13.29 15.57 

12.28 12.54 13.18 9.92 12.14 13.03 10.845 14.16 13.46 9.845 13.9 13.55 14.87 

12.55 12.89 12.7 15.26 12.07 13.28 12.845 13.97 13.64 13.5 14.17 13.93 14.12 

12.63 12.39 12.27 13.16 15.28 13.03 14.06 10.845 10.845 14.28 9.245 9.845 10.845 

12.41 16.95 12.88 12.54 11.96 13.18 14.02 13.31 14.11 12.75 10.72 9.611 14.73 

11.69 12.36 12.58 12.81 11.98 13.07 14.06 14.26 10.845 13.82 13.4 9.245 14.34 

16.1 12.17 12.31 13.16 12.68 13.26 14.88 13.66 15.02 9.845 13.86 14.44 14.81 

12.94 12.53 12.96 12.38 9.845 13.33 13.92 14.23 9.245 14.79 12.29 14.62 14.05 



 

 
12.63 15.23 10.15 12.88 10.845 10.845 14.65 10.845 13.55 14.17 11.89 14.33 15.6 

14.4 12.23 16.16 11.37 12.2 13.1 12.07 13.66 13.02 14.76 13.15 14.81 15.23 

12.54 12.6 13.01 12.55 12.79 12.5 14.12 13.94 13.81 10.845 13.61 14.21 14.36 

11.64 12.91 12.29 12.69 12.7 13.3 9.345 10.845 13.88 14.81 13.36 9.245 14.2 

13.12 12.7 12.76 13.55 12.63 13.4 14.47 10.845 13.05 13.79 13.27 13.39 15.39 

12.03 12.67 13.05 10.8 12.72 12.91 11.845 13.9 14.65 15.3 12.32 14.08 14.17 

12.02 12.3 12.23 10.04 12.27 13.82 14.18 9.591 12.88 14.6 10.16 14.55 14.48 

12.94 15.8 12.86 12.87 12.29 14.09 13.9 14.02 10.67 14.82 13.16 13.44 11.87 

11.87 13.2 15.69 12.69 16.16 13.81 13.73 14.99 12.87 10.845 14.29 14.69 9.992 

11.94 12.71 13.11 13.42 12.53 12.89 11.25 14.18 13.46 10.845 9.245 13 13.44 

13.17 12.98 13.06 15.67 12.15 13.43 14.82 9.845 12.82 13.86 9.245 13.05 14.65 

11.62 12.9 10.845 12.45 11.89 13.67 11.92 13.45 13.81 14.79 13 14.54 10.845 

11.845 13.94 12.88 13.14 12.8 13.35 10.845 14.63 10.76 14.84 13.28 13.7 15.4 

12.23 12.78 9.784 14.34 10.345 13.32 14.44 13.41 12.51 10.18 13.64 13.72 15.09 

11.73 10.345 13.14 13.11 10.845 13.39 14.12 14.46 10.845 14.53 13.45 13.87 14.7 

13.38 12.85 13.48 12.14 12.56 13.5 12.845 13.69 13.35 14.65 14.05 13.67 10.845 

13.72 12.29 13.1 12.5 11.86 13.34 14.57 14.19 9.879 14.06 13.21 13.36 11.15 

9.44 15.23 13.12 13.22 12.12 13.06 14.03 10.845 13.51 10.58 14.09 13.51 13.77 

11.43 15.84 12.97 12.7 12.26 16.49 13.58 13.9 14.13 10.03 10.845 14.01 10.92 

11.87 14.75 16.03 13.04 12.46 12.48 14.19 13.85 12.96 14.7 9.245 14.54 10.845 

13.92 12.59 12.92 16.16 12.26 11.845 10.11 10.845 13.11 14.09 13.49 12.9 15.29 

12.51 12.67 15.47 12.55 10.845 12.92 12.845 14.65 13 14.43 9.825 10.55 14.79 

12.97 12.32 12.72 12.27 12.49 13.61 11.72 14.03 13 13.98 13.22 14.47 15.59 

12.99 9.245 13.42 12.28 9.845 12.55 13.65 10.845 16.58 15.99 12.74 13.91 10.845 

11.88 14.26 12.59 13.5 11.84 12.96 14.37 13.85 12.79 14.64 12.19 9.291 15.17 

13.32 12.87 12.31 12.67 12.56 13.41 14.46 14.07 13.29 13.74 13.24 14.56 14.78 

14.23 14.5 15.57 13.57 12.62 13.63 14.09 14.81 10.845 10.48 12.75 11.62 15.25 

13.4 12.7 12.37 13.04 12.6 16.52 13.89 9.351 12.92 14.71 12.55 13.92 16 

9.845 14.22 10.845 13.14 10.9 12.64 14.58 9.845 12.94 14.27 15.56 14.19 11.69 

10.345 13.11 13.07 13.13 12.52 12.93 11.19 9.471 11.845 9.978 13.64 10.845 15.05 

13.05 12.96 13.14 13.09 16.1 12.85 11.59 14.51 13.66 10.845 13.65 13.53 14.3 

12.84 12.95 16.37 11.16 16.77 12.76 14.36 12.19 13.21 14.26 16.64 13.69 15.87 



 

 
13.11 12.42 16.52 13.34 12.25 12.81 13.81 13.39 9.845 14.87 13.06 13.72 15.21 

12.12 12.06 13.07 9.845 11.92 12.54 15.12 10.845 13.13 14.6 16.4 14.42 14.72 

12.29 12.53 13.02 9.68 12 12.81 14.69 14.25 13.34 13.65 13.33 13.99 10.845 

13.25 16.41 12.99 12.38 11.95 13.25 14.89 13.72 16.82 14.56 12.74 10.845 14.53 

13.22 13.03 12.8 9.845 12.59 13.63 10.845 14.18 9.245 14.3 13 13.55 15.39 

12 12.31 14.09 12.32 12.59 13.35 14.65 9.861 10.845 14.96 12.75 10.27 10.47 

13.08 12.36 10 9.245 13.11 13.72 10.76 13.72 13.03 15.33 12.79 14.13 14.98 

11.91 12.5 12.57 9.97 12.7 12.81 14.33 9.845 13.12 11.845 13.18 10.845 9.452 

12.22 12.19 15.47 13.33 12.19 13.58 14.44 14.21 10.845 10.45 13.05 13.33 12.08 

12.84 14.5 12.25 12.93 12.61 13.11 14.14 11.39 13.02 9.023 15.6 9.245 9.512 

12.62 12.98 10.845 13.07 12.32 9.384 15.06 14.31 16.82 11.94 12.52 13.78 15.02 

13.22 14.61 13.37 9.95 12.46 13.5 10.845 11.09 10.73 13.86 14.98 14.21 15.88 

11.03 10.845 13.67 9.75 12.08 13.56 15 14.2 13.88 10.845 13.24 13.92 15.65 

12.25 9.615 9.884 13.12 12.41 12.66 10.73 11.68 10.21 13.74 9.065 13.66 14.66 

14.32 12.21 15.43 12.24 12.47 12.55 14.93 13.77 12.96 14.5 14.67 11.92 10.845 

12.81 14.84 13.18 13.1 14.84 13.79 11.89 9.845 13.28 9.074 12.96 13.28 14.94 

10.845 12.71 13.2 13.06 12.53 13.65 13.9 14.54 11.01 14.31 13.57 13.47 9.592 

10.96 12.58 13.56 12.56 12.26 13.48 14.12 14.01 12.87 12.09 13.25 14.09 14.22 

10.845 14.97 13.87 12.26 10.845 10.845 13.98 13.91 13.03 11.61 12.32 14.19 10.845 

12.51 12.27 12.34 13 12.27 12.85 9.935 10.845 12.99 13.91 10.845 14.27 15.26 

12.11 12.21 12.49 12.95 11.87 13.07 14.4 9.671 13.42 13.78 12.66 14.82 14.3 

14.2 14.64 12.97 13.11 11.845 13.14 13.55 11.61 14.21 14.23 13.06 10.845 14.98 

11.67 12.99 12.96 13.2 12.09 12.86 14.38 14.09 11.845 11.69 13.89 13.92 14.07 

12.23 13.37 13.32 13.27 12.01 12.83 14.67 9.021 13.38 12.95 13.01 14.36 10.845 

14.53 12.26 13.29 13.55 11.83 12.88 13.97 13.44 10.33 14.86 15.18 13.37 14.99 

12.53 14.01 12.35 13.68 12.63 13.08 14.52 13.92 13.17 11.64 12.72 13.45 14.89 

12.12 12.88 12.97 12.44 12.43 16.79 11.845 14.66 13.22 10.07 12.78 12.57 14.4 

13.48 11.845 15.35 14.16 12.59 13.15 14.45 14.15 13.2 11.95 12.85 9.245 14.72 

15.34 12.47 13.21 12.81 15.06 13.25 10.845 14.37 9.245 11.36 15.43 13.32 15.98 

12.3 14.13 12.53 13.13 12.18 10.845 14.07 14 13.95 14.3 13.89 10.91 15.51 

11.68 12.77 13.06 13.29 15.7 12.95 14.82 14.22 13.15 10.73 15.4 14.1 10.845 

11.76 12.68 13.4 10.8 12.54 12.74 14.27 11.51 13.5 13.85 12.55 14.42 14.88 



 

 
12.04 13.41 13.27 13.12 12.21 12.9 13.57 13.845 12.78 15.33 12.96 13.97 15.9 

14.42 12.79 13.05 12.61 12.42 13.2 10.96 14.6 12.41 14.44 13.16 13.86 15.03 

10.86 12.39 13.15 9.245 10.845 13.25 13.9 13.78 13.35 11.845 9.845 13.33 15.91 

11.76 13.49 12.6 9.61 12.59 13.15 10.845 11.55 10.845 11.4 13.48 13.97 13.45 

12.12 15.26 13.38 12.36 9.236 13.44 14.32 14.08 14.63 14.22 13.08 10.845 15.28 

13.34 12.26 13.31 14.17 12.77 12.91 14.17 10.845 9.245 12.29 15.18 14.11 15.06 

12.93 12.75 13.21 12.97 14.75 13.28 14.63 13.73 12.87 15 12.33 14.47 9.732 

12.45 12.05 13.42 13.15 15.14 10.845 14.09 13.46 13.36 14.71 13.18 9.083 11.36 

14.48 13.29 12.52 15.32 12.2 12.76 14.28 11.14 14.3 11.76 10.845 9.845 14.26 

11.96 12.6 12.93 13.21 14.19 13.1 14.31 13.85 12.95 14.28 13.54 13.44 15.09 

12.11 14.62 12.33 12.97 12.48 10.845 15.06 10.02 12.82 11.845 10.24 14.17 15.31 

13.58 13.23 13.49 15.5 13.23 12.77 14.65 14.07 13.38 14.63 12.79 13.78 10.33 

13.5 11.89 12.83 11.9 12.36 13.43 13.845 14.42 12.93 14.36 13.55 9.134 14.52 

10.96 12.6 13.31 13.74 12.16 12.98 14.09 13.86 9.845 14.41 12.57 14 14.6 

11.38 12.74 13.41 15.14 12.27 13.1 14.91 14.06 9.589 9.12 13.18 9.27 10.845 

12.24 12.57 13.44 10.845 13.76 14.5 14.77 9.845 12.47 9.958 10.845 12.83 15.21 

12.86 12.72 12.96 13.14 14.66 13.27 14.61 10.845 12.88 12.845 10.845 10.845 10.845 

12.07 13.44 13.15 12.44 9.845 12.76 16.35 14.56 10.845 9.845 13.03 14.49 15.37 

12.44 11.37 12.63 13.2 10.845 10.845 10.92 14 9.845 9.845 12.46 13.76 14.77 

10.75 11.57 13.21 9.71 13.18 12.71 14.4 13.39 13.6 15.08 15.16 14.11 15.81 

11.92 12.67 12.6 12.39 12.63 10.845 14.13 13.8 10.39 10.845 13.88 10.845 15.79 

12.24 12.5 12.86 12.24 12.82 12.86 13.74 14.11 13.98 15.33 13.52 14.53 15.58 

11.64 10.845 9.494 13.04 9.736 12.87 9.945 9.911 10.845 10.68 13.26 14.44 10.845 

12.06 12.83 12.92 16.34 12.5 13 14.36 13.89 13.31 14.67 13.01 13.89 15.08 

11.9 12.05 12.845 13.14 12.61 12.66 10.29 9.531 12.02 11.77 13.18 9.245 10.845 

13.3 12.8 12.86 13.14 13.43 13.42 10.35 14.69 10.85 10.845 14.33 14.04 10.845 

14.87 14.14 12.99 14.54 12.32 13.71 14.68 13.08 12.71 13.4 12.98 9.113 15.53 

11.86 12.32 13.3 14.94 12.68 13.08 9.485 14.06 12.97 11.845 9.245 14.33 15.33 

11.86 12.55 16.81 13.26 15.37 10.845 14.86 14.27 13.29 12.05 13.8 14.04 15.82 

12.8 12.54 12.98 13.04 12.26 13 10.845 14.16 12.84 13.19 13.17 13.42 15.54 

12.06 12.78 12.79 12.84 13 13.78 14.8 13.53 13.05 13.92 12.29 10.845 15.22 

13.84 14.99 13.41 12.44 12.45 13.5 14.78 13.83 9.369 13.66 9.245 14.11 15.33 



 

 
12.48 12.77 12.85 14.64 12.12 13.02 15.01 10.845 13.32 14.52 13.44 14.07 10.845 

12.49 12.05 12.96 12.44 15.15 12.91 14.35 9.845 9.845 14.11 13.87 9.845 10.55 

12.71 12.67 12.78 12.74 13.98 13.25 11.15 14.06 12.94 11.76 11.845 15.09 15.33 

12.53 12.15 12.91 10.845 10.845 13.64 15 14.13 9.245 13.52 11.43 10.845 12.3 

12.54 12.67 12.59 10.845 12.87 12.89 14.98 10.52 13.29 12.97 12.42 12.85 15.97 

12.37 13.26 11.45 12.94 13.92 12.78 14.76 13.78 12.5 11.72 13.53 14.07 15.42 

13.6 12.68 12.08 12.71 12.08 13.22 14.01 13.82 13.62 14.4 13.49 14.14 16.28 

11.7 13.14 10.03 12.34 12.6 13.43 14.94 13.87 10.26 14.33 9.845 9.245 11.5 

11.65 13.07 12.97 9.96 12.19 10.845 9.845 14.47 13.59 10.845 13.2 12.49 16.32 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

12.4788 12.8351 12.9639 12.6687 12.6299 12.8719 13.4591 12.8951 12.382 12.6747 12.8763 12.7951 13.8552 

 

ɿʥʘʯʝʥʥʷ ʬʘʟʠ ʜʣʷ ʮʠʣʽʥʜʨʽʚ ʽʟ ʟʘʟʦʨʦʤ > 0.62 ʤʤ 

ɿʥʘʯʝʥʥʷ ʟʘʟʦʨʫ ʚ ʮʠʣʽʥʜʨʽ, ʤʤ 

0.82 0.82 0.81 1.09 0.82 1.13 1.13 0.82 0.82 0.82 0,81 

ʅʦʤʝʨ ʵʢʩʧʝʨʠʤʝʥʪʫ 

S608 S12 S634 S693 S701 S717 S721 S729 S862 S878 S890 

14.76 16.83 15.51 19.46 16.67 19.89 20.09 17.85 16.32 16.92 14.63 

17.34 21.57 16.1 18.54 16.99 22.98 20.85 16.43 16.21 16.36 16.09 

19.52 17.06 15.65 19.18 16.14 20.33 20.58 17.79 17.02 16.79 16.29 

16.88 16.91 16.11 19.43 16.78 19.45 19.81 17.04 16.23 17.1 16.93 

16.7 16.53 15.76 19.05 16.08 23.09 20.08 17.12 18.9 16.12 16.68 

10.37 16.86 16.31 25.71 15.89 20.48 21.14 17.24 16.99 16.94 16.98 

16.42 16.56 13.84 18.93 17.11 19.23 21.5 16.76 16.91 16.22 16.5 

9.817 16.92 16.08 18.95 10.09 18.65 21.27 16.86 16.68 13.84 16.68 

16.92 15.68 16.17 23.3 9.6 19.96 20.47 13.79 16.87 16.62 16.83 

17.29 16.94 15.94 19.94 16.49 20.54 20.37 17.42 16.44 17.06 16.17 

16.99 17.14 16.2 18.93 9.8 21.91 20.25 16.66 17.24 17 16.13 

16.54 10.34 15.65 19.07 16.41 20.71 19.88 15.13 17.1 16.94 16.41 

9.607 15.74 15.3 19.71 17.02 12.98 20.14 16.93 16.55 16.29 6.461 

16.45 10.09 15.4 18.65 14.21 22.4 15.76 16.34 16.51 16.37 16.85 

16.8 22.57 15.46 18.92 17.41 25.49 21.76 7.615 16.28 16.58 16.23 



 

 
19.21 10.24 15.65 20.67 15.79 20.5 21.2 16.82 16.97 16.31 16.11 

21.62 17.21 15.68 19.28 16.31 21.63 19.92 16.53 16.14 17.22 15.43 

16.41 16.79 15.7 24.41 17.07 20.25 23.67 16.81 16.15 16.39 17 

16.67 16.76 15.58 20.29 16.91 21.81 20.16 17.41 16.5 16.57 13.67 

16.28 17.4 16.25 18.96 12.9 21.25 19.34 17.33 17.13 16.47 16.01 

17.08 16.79 15.7 19.47 15.37 18.93 25.8 17.05 16.79 16.43 16.98 

17.04 16.3 15.69 19.01 16.29 19.06 14.66 16.49 16.67 17.33 16.51 

16.32 16.14 16.6 20.03 16.21 19.67 20.48 17.35 16.74 16 16.52 

17.27 17.14 18.72 19.23 15.98 20.3 21.16 19.79 16.55 15.98 14.47 

16.3 16.65 12.94 19.42 16.87 20.42 19.39 16.88 16.82 16.72 16.34 

16.39 13.45 12.06 19.18 16.5 19.85 20.46 17.09 16.17 17.29 16.74 

15.9 23.35 17.62 18.87 21.56 19.79 19.83 16.86 16.49 17.2 16.07 

16.44 18.81 14.94 19.37 14.12 19.71 20.31 18.97 16.95 13.64 16.64 

16.56 16.28 12.45 22.54 13.69 20.15 21.8 16.99 17.01 15.76 17.1 

16.37 16.32 13.75 20.07 9.96 20.95 20.44 17.33 17.48 14.84 16.23 

17.03 17.01 19.74 22.77 17.98 19.4 20.15 18.08 16.12 13.52 16.6 

16.29 16.25 14.48 15.82 15.01 20.56 19.98 17.17 16.01 17.68 16.75 

16.92 16.71 16.39 20.63 16.51 19.74 20.83 16.44 16.96 17.04 16.68 

11.67 16.94 14.95 20.46 22.08 11.96 19.72 14.94 16.25 16.34 16.47 

16.15 17.08 19.41 19.24 17.21 12.26 21.05 17.03 16.9 16.26 17.24 

16.89 16.91 15.87 20.56 16.38 20.07 20.92 16.24 16.81 16.71 16.18 

17.08 16.06 16.04 20.04 16.72 20.11 21.12 17.26 9.937 16.4 16.66 

10.36 16.21 16.19 20.81 18.43 21.18 23.65 17.12 17.04 17.05 16.57 

17.13 16.61 15.96 20.77 9.6 19.56 13.1 16.85 16.7 16.82 16.97 

16.32 16.61 17.21 17.88 16.26 20.92 20.13 16.59 16.62 16.53 16.06 

16.07 17.38 18.68 19.32 16.69 21.79 19.48 14.46 17.38 18.16 15.22 

16.43 22.92 16.5 19.63 17.26 19.61 23.38 16.17 17.44 16.44 15.88 

16.52 9.765 14.48 13.5 15.93 19.43 18.92 17.06 16.73 17.47 16.65 

16.7 19.53 19.59 19.73 16.41 23.59 20.67 16.91 16.93 16.31 17.22 

16.26 16.71 15.43 19.76 17.2 21.01 20.45 18.11 16.46 19.67 16.66 

16.84 13.09 17.1 19.87 16.81 19.89 18.85 16.12 17.39 17.07 9.881 

16.56 19.77 15.89 19.19 15.73 19.77 20.97 15.93 16.44 16.83 15.08 



 

 
16.68 16.4 19.29 18.15 10.82 20.49 22.86 15.24 16.88 17.29 15.97 

16.97 16.34 14.57 19.76 12.59 21.1 23.35 15.55 17.02 16.82 16.88 

11.03 16.92 19.27 18.83 16.68 19.62 23.61 16.45 14.34 16.79 16.17 

16.21 21.87 16.15 19.65 16.52 19.64 20.07 16.43 13.65 16.51 16.25 

21.61 16.75 17.5 22.64 17.32 19.82 19.82 17.27 15.9 17.05 16.16 

16.67 16.51 16.09 18.93 12.94 18.63 21.07 16.92 15.97 18.36 17.06 

16.65 17.1 12.38 19.11 17.04 20.17 20.32 17.35 19.79 17.41 16.03 

16.27 16.96 15.74 18.66 16.81 24.37 19.8 16.61 19.84 18.53 16.64 

20.74 16.92 9.097 19.36 19.93 21.63 20.55 16.12 17.63 16.55 16.68 

22.4 16.93 14.98 16.05 15.26 20.74 19.8 16.63 17.66 16.19 16.97 

17.73 16.87 15.52 19.29 18.56 19.9 19.24 14.62 19.36 16.79 16.88 

16.9 16.22 16.17 18.97 15.9 19.91 22.53 17.81 18.37 14.66 16.51 

16.07 16.1 16.53 18.77 15.56 13.52 24.46 16.8 17.68 16.84 15.97 

9.609 16.88 17.11 19.42 16.51 19.39 20.91 15.96 13.95 16.82 17.32 

16.79 16.32 16.35 19.42 16.13 19.96 21.29 15.46 16.98 17.6 15.88 

21.4 15.96 15.21 24.11 16.61 20.97 19.85 17.09 18.96 8.348 16.38 

17.22 16.26 15.5 19.85 17.05 21.08 21.26 17 15.18 16.22 15.67 

16.06 16.42 20.07 19.29 18.99 19.4 19.56 16.16 14.16 9.978 16.82 

16.9 16.19 16.14 19.98 14.85 20.07 20.31 16.53 17.39 13.62 16.28 

13.08 9.711 15.99 19.6 13.11 12.52 20.21 17.45 16.55 16.65 17.47 

17.46 16.82 15.62 19.67 17.65 16.2 22.33 17.15 13.82 18 16.89 

16.68 16.66 16.45 19.68 18.96 20.56 20.32 16.21 16.87 16.95 16.31 

18.15 16.76 15.87 18.04 16.39 23.69 19.08 15.95 16.56 9.958 16.28 

17.48 21.4 16.35 18.89 16.4 19.2 19.41 16.65 16.16 16.48 14.79 

16.61 16.09 16.08 20.13 18.19 19.49 21 15.04 16.87 9.108 16.27 

15.89 16.42 17.33 21.38 16.33 20.98 20.8 16.95 16.55 16.81 16.31 

16.39 16.39 18.24 19.1 17.27 19.54 19.91 17.37 14.29 16.3 15.83 

18.22 17.51 15.68 20.9 16.52 14.32 14.64 16.86 14.51 16.67 16.05 

16.98 10.3 12.6 21.75 16.49 26.87 24.82 15.8 16.65 17.11 16.2 

13.24 16.49 15.62 21.14 16.57 19.96 20.07 19.61 16.77 16.78 15.66 

16.35 16.07 18.81 19.59 16.56 20.38 21.38 19.1 16.96 16.72 16.57 

17.09 16.16 15.83 17.96 16.59 19.83 23.07 17.6 16.14 15.8 16.21 



 

 
9.632 16.28 15.27 21.29 16.38 20.63 20.81 16.24 16.13 16.54 7.961 

16.04 16.89 17.03 18.79 13.87 20.76 23.45 16 16.65 19.64 16.59 

16.76 17.44 12.49 17.11 19.64 20.9 20.18 9.895 16.88 16.85 14.16 

16.72 16.6 18.33 20.04 10.13 19.73 23.67 16.66 16.65 16.45 16.55 

16.29 21.74 16.85 19.09 20.4 22.21 19.9 16.94 16.25 14.82 16.41 

16.64 17.11 14.98 19.79 22.86 24.78 20.36 19.55 16.46 16.29 13.98 

16.14 10.26 18.12 20.81 19.15 19.78 22.83 17.68 16.97 16.65 16.26 

16.69 16.11 19.81 20.89 18.55 21.38 20.38 15.05 17.25 16.9 16.21 

16.45 16.49 18.37 20.71 17.54 19.69 22.06 17.21 14.95 16.61 17.75 

16.44 17.33 15.92 19.11 16.85 20.68 18.58 19.79 16.84 16.66 15.1 

16.21 17.07 12.18 23.28 18.1 20.27 20.14 14.88 19.04 16.59 16.32 

10.07 16.39 16.2 19.37 17.08 21.22 20.29 16.51 17.95 18.45 16.51 

16.93 16.99 12.99 21.36 17.44 20.9 20 16.8 14.29 16.44 16.04 

16.41 16.54 15.78 19.12 9.54 19.44 22.68 15.52 16.89 16.85 17.1 

16.54 16.41 1.487 21.98 19.88 20.35 19.25 16.82 17.08 14.12 16.71 

16.53 10.11 15.66 18.6 10.81 19.6 20.38 17.18 16.87 15.79 16.16 

16.23 16.55 16.29 18.3 14.56 21.03 20.16 19.48 16.65 16.77 17.04 

16.73 16.76 13.28 17.23 15.88 20.16 22.49 17.17 16.91 16.3 15.99 

17.12 16.92 16.27 19.7 18.14 20.03 20.86 17.25 17.05 16.79 16.29 

16.71 17.28 16.55 22 16.06 19.24 21.01 16.73 17.26 16.62 17.47 

14.63 17.2 16.35 20.22 17.44 19.39 13.02 16.44 17.88 17.2 16.83 

18.24 16.06 16.27 20.13 16.31 21.02 18.81 19.39 16.78 16.83 19.19 

16.98 17.17 16.44 19.61 17.07 21.78 19.81 17.81 7.997 16.61 16.54 

16.01 16.96 16.35 19.17 17.03 20.27 25.94 16.1 16.47 16.95 16.4 

16.65 17.45 16.76 21.61 9.66 21.96 14.07 16.85 16.74 16.56 15.99 

16.18 10.21 16.42 18.96 15.22 22.81 17.07 19.49 16.97 16.74 17.04 

22.23 17.29 15.72 21 16.86 19.57 16.09 16.61 16.69 16.34 16.38 

16.35 17.57 16.53 18.55 17.29 20.59 12.86 15.79 14.55 16.86 16.03 

16.48 16.52 16.64 19.49 17.36 20.03 21.26 16.02 16.78 16.47 15.72 

17.08 17.16 17.13 21.7 17.05 20.76 20.1 16.97 17.55 23.29 16.23 

16.43 9.695 16.19 19.31 16.29 19.98 20.75 19.9 16.84 13.85 14.57 

16.8 17.33 16.81 18.38 21.36 11.75 20.54 13.67 17.16 19.12 16.94 



 

 
19.66 17.07 16.62 19.08 17.2 26.46 21.12 15.58 16.38 13.33 15.96 

13.5 16.63 20.14 18.14 16.83 20.2 18.7 16.67 16.7 17.6 17.09 

16.8 16.87 15.91 20.78 16.79 21.1 16.45 6.835 17.87 17.83 16.32 

16.35 14.71 18.63 19.76 16.79 20.03 15.37 16.96 13.84 14.72 16.5 

17.06 10.11 12.83 20.13 9.83 26.03 20.82 17.68 17.39 18.82 16.22 

16.36 17.03 15.99 20.15 17.07 20.24 23.65 16.52 16.52 16.68 16.51 

16.23 17.11 15.76 19.29 17.39 20.18 20.56 16.14 16.88 19.49 16.36 

17.26 16.29 17.15 18.92 16.77 20.5 19.58 17.22 16.57 13.53 16.16 

16.86 15.64 16.75 14.55 14.43 19.97 21.27 16.37 16.67 23.51 16.2 

16.34 17.45 15.6 18.25 20.61 20.19 20.74 16.74 16.61 15.87 14.49 

16.82 16.94 15.92 19.55 16.81 20.08 22.17 14.56 15.92 16.32 15.9 

16.17 16.73 17.02 19.45 16.64 20.02 20.4 15.8 16.64 16.35 15.99 

16.24 16.33 16.82 20.64 16.4 19.81 19.6 16.36 15.31 17.25 16.3 

17.41 17.03 15.88 20.82 17.54 20.92 13.57 16.73 15.88 16.78 17.09 

16.36 16.53 16.8 20.61 16.39 21.13 21.65 15.66 17.03 16.32 16.22 

16.51 16.25 13.98 18.93 15.79 20.23 20.59 17.02 15.78 16.83 16.74 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

16.41169 16.42702 15.95373 19.67496 16.24102 20.21213 20.30944 16.60108 16.5335 16.47171 16.12161 

 

˭ͤ͊;͔ͤͤΎ ͙͍͍ͣ͊ͫ͜ ͍͒ͤͦͫͤͦ͜͝ ͙͊ͣͨͭͯ͒͜͡ 

ɿʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʮʠʣʽʥʜʨʽʚ ʽʟ ʟʘʟʦʨʦʤ < 0.62 ʤʤ 

ɿʥʘʯʝʥʥʷ ʟʘʟʦʨʫ ʚ ʮʠʣʽʥʜʨʽ, ʤʤ 

0.47 0.53 0.54 0.49 0.48 0.53 0.59 0.49 0.46 0.55 0.47 0.51 0,59 

ʅʦʤʝʨ ʵʢʩʧʝʨʠʤʝʥʪʫ 

S303 S314 S329 S334 S341 S350 S358 S364 S371 S380 S388 S406 S697 

37.42 41.9 77.37 49.26 49.08 69.42 41.93 66 68.16 46.47 36.88 73.45 82.34 

57.26 75.95 56.93 74.97 55 61.19 72.59 54.17 39.48 65.08 50.07 47.4 49.72 

78.65 55.48 57.59 78.56 46.58 67.59 47.55 49.37 31.68 69.62 34.71 44.28 96.16 

69.94 52.49 58.4 51.18 43.02 63.18 52.79 38.18 73.11 57.44 91.47 45.74 56.63 

51.96 84.59 73.08 73.93 63.04 45.23 42.35 52.22 70.03 87.54 89.63 50.76 64.49 

75.21 34.34 72.3 79.93 46.12 61.27 51.02 59.63 79.73 26.62 59.73 64.05 72.76 



 

 
74.5 82.33 48.48 33.11 40.83 69.37 64.77 80.25 73.82 83.74 17.12 76.71 94.13 

48.68 46.5 61.07 48.38 62.53 68.6 105.3 67.3 45.67 26.1 45.48 77.53 63.53 

68.96 62.82 82.57 63.16 53.17 65.02 53.76 45.63 66.34 25.4 35.61 86.63 69.98 

73.06 43.02 40.05 38.1 54.44 50.02 72.15 38.92 78.88 95.02 66.88 41.29 48.24 

34.9 42.55 78.6 33.86 52.16 72.74 92.35 45.78 23.66 43.17 72.62 26.09 78.91 

42.25 72.16 55.28 77.66 42.19 73.65 86.84 51.71 70.13 90.95 76.28 38.53 99.15 

48.65 77.05 79.73 72.61 46.13 49.91 98.51 59.83 77.19 72.52 78.26 77.96 64.5 

73.07 44.53 80.12 44.72 59.72 64.61 82.96 23.14 38.6 89.58 74.81 30.4 91.73 

80.87 67.81 83.19 46.46 59.77 43.51 84.13 88.03 17.5 86.71 63.2 35.06 81.57 

75.97 46.22 80.56 32.5 68.11 39.24 40.56 27.83 21.26 94.45 84.13 77.76 95.58 

45.89 33.47 66.48 64.21 39.89 50.12 42.18 88.32 52.74 59.16 19.37 25.88 69.75 

61.48 75.25 54.94 66.28 56 64.97 44.7 84.43 60.35 92.73 75.02 72.19 59.52 

71.85 49.96 44.32 44.05 60.69 68.53 56.65 53.08 84.88 33.38 76.25 39.16 89.51 

33.79 38.99 36.61 36.69 41.1 58.2 69.3 45.47 15.46 27.2 69.69 39.43 35.28 

55.65 83.5 53.33 78.76 49.87 63.81 46.16 57.9 87.86 39.86 38.44 33.98 81.6 

48.13 40.25 74.21 39.47 54.41 76.27 59.34 52.69 69.84 43.83 50.01 52.48 90.28 

41.89 70.62 40.17 45.05 66.22 66.09 86.69 79.61 33.19 87.57 59.65 74.48 93.29 

33.48 65.49 73.75 32.29 56.68 46.83 50.83 76.52 80.95 58.76 44.27 45.98 88.95 

39.77 50.86 72.65 38.68 55.7 42.21 110.27 29.3 55.38 44.7 40.52 25.21 32.64 

57.2 43.33 39.52 51.65 45.62 74.48 112.21 25.32 63.65 56.68 24.74 48.06 55.08 

67.02 79.75 65.55 31.85 57.91 45.62 100.62 70.54 90.84 87.49 50.97 46.85 35.86 

33.06 66.08 75.54 50.96 67.61 66.3 109.68 34.34 34.94 89.22 66.6 28.12 87.71 

34.99 40.81 67.88 33.43 54.67 40.99 108.73 31.22 76.88 27.88 65.52 77.76 83.18 

49.36 70.45 57.67 51.02 39.48 58.28 44.99 32.79 89.81 32.11 88.78 69.7 45.82 

63.87 77.11 41.94 51.36 50.19 70.01 69.29 25.82 23.26 78.72 65.77 55.64 90.23 

68.53 76.44 62.24 65.27 65.23 64.53 91.17 40.5 40.61 99.54 16.76 66.7 33.71 

42.18 37.02 76.55 34.47 45.28 74.28 56.37 73.29 18.06 88.86 45.07 29.36 33.46 

75.04 71.56 50.62 39.66 64.25 65.65 109.68 87.99 41.24 69.47 77.7 38.25 55.97 

69.55 65.08 69.12 45.87 53.73 41.68 82.41 76.8 32.33 32.59 34.59 50.33 58.41 

72.79 64.55 52.28 71.98 43.66 46.44 55.18 52 31.03 97.83 41.99 67.36 87.09 

46.86 53.69 80.32 42.76 58.67 74.49 78.82 65.44 58.03 63.87 75.46 86.53 58.43 

59.02 75.14 77.37 47.07 66.41 54.31 86.4 73.48 50.12 98.03 82.26 58.27 60.73 



 

 
52.81 34.18 82.51 66.45 57.14 78.03 39.19 85.76 49.71 62.65 22.37 41.81 92.82 

75.83 61.47 60.78 56.18 41.34 67.78 35.25 76.85 49.4 37.38 38.43 54.24 100.3 

70.96 58.95 44.35 67.04 61.19 78.94 86.69 52.59 46.72 66.57 38.2 59.07 66.74 

66.25 74.09 61.47 34.73 64.4 49.3 34.7 80.68 64.57 81.68 71.27 88.63 70.57 

56.39 33.5 65.63 66.24 56.52 65.79 95.4 38.38 25.33 86.58 29.14 32.28 42.02 

36.2 63.6 78.57 36.91 53.77 52.66 115.68 23 86.76 82.5 38.54 53.67 48.95 

55.84 35.54 41.59 33.11 52.04 78.85 30.81 82.75 93.9 98.34 48.27 49.68 98.2 

48.93 48.77 73.73 32.68 55.85 73.81 47.28 41.4 26.29 45.1 30.74 39.25 87.16 

70.67 64.76 33.95 76.18 44.55 46.52 112.82 69.6 28.74 61.43 73.07 49.67 47.84 

53.67 72.08 31.55 43.89 52.92 39.33 37.19 67.33 47.87 94.21 23.91 82.33 80.6 

76.49 73.99 43.99 75.56 61.54 54.73 36.89 49.58 25.12 81.42 16.15 26.14 55.58 

74.79 75 72.77 56.65 60.91 64.97 58.39 84.06 18.66 71.66 73.66 36.66 32.57 

38.57 61.26 51.48 61.02 47.36 63.19 40.57 54.61 84.34 40.4 88.55 29.31 50.87 

63.23 60.29 34 75.36 54.49 48.08 85.3 44.18 81.51 65.23 20.56 47.03 40.54 

37.14 80.67 59.87 58.32 50.06 77.36 68.73 55.02 69.25 89.55 37.75 76.8 48.83 

36.71 46.67 44.03 56.49 66.27 56.66 58.05 45.8 70 47.65 53.31 86.58 78 

41.64 56.32 70.91 57.47 62.15 72.07 88.12 61.03 55.94 50.85 28.71 57.34 50.32 

60.22 78.63 47.48 37.19 56.4 54.92 103.95 36.07 93.12 75.63 87.03 70.55 35.44 

47.91 40.78 42.67 79.59 60.84 71.08 84.77 64.2 18.84 99.1 53.79 63.11 73.56 

43.5 58.05 66.94 46.53 46.41 65.04 97.81 50.48 84.89 54.91 82.03 33.99 93.75 

67.47 70.79 67.71 42.69 42.55 41.22 76.04 25.14 53.46 94.64 16.72 75.59 53.3 

56.84 78.31 42.75 64.33 54.58 71.15 55.02 52.08 16.09 69.92 39.57 85.92 47.67 

32.89 52.88 41.4 55.12 67.39 45.8 74.1 80.55 16.18 88.15 25.44 84.18 89.07 

42.01 34.91 48.91 66.54 62.14 39.56 88.3 37.79 61.27 58.68 86.05 77.87 66.68 

58.33 33.22 50.15 34.8 49.59 74.05 69.5 84.71 21.95 45.02 78.26 76.72 68.4 

69.77 81.41 37.48 71.23 47.62 46.46 106.31 21.75 53.37 57.03 83.07 49.68 90.82 

69.36 82.56 70.16 34.96 45.37 71.88 59.49 22.41 48.67 32.01 80.7 81.05 69.57 

70.42 77.71 66.9 73.76 53.8 40.73 90.08 85.42 41.44 93.47 32.19 39.92 64.92 

41.03 46.27 49.69 74.33 67.87 74.41 101.77 67.67 89.14 41.71 78.51 82.38 72.72 

39.2 70.02 62.19 35.67 59.91 39.18 72.83 36.16 22.66 56.59 88.2 66.76 54.68 

58.33 62.21 62.72 50.11 62.85 78.79 67.67 51.55 45.16 96.2 86.16 60.07 99.94 

42.82 53.53 62.18 66.97 64.8 40.02 45.41 23.5 33.59 44.86 47.49 88.32 34.08 



 

 
38.08 58.67 39.56 36.24 46.14 41.51 40.26 46.59 16.5 30.6 19.49 32.92 94.21 

78.95 64.85 54.27 63.3 65.44 48.89 52.95 86.08 90.69 92.18 86 41.04 91.61 

76.28 75.74 68.56 40.59 65.18 41.7 66.53 57.63 21.63 49.36 46.67 34.85 89.72 

65.02 56.74 38.16 41.22 42.24 67.39 91.02 46.65 61.36 79.77 42.11 86.77 63.75 

60.04 40.17 42.73 75.34 44.56 67.59 33.65 49.07 39.47 27.25 74.47 38.89 54.46 

57.99 79.71 46.06 31.94 47.64 75.8 66.98 47.27 59.24 81.16 32 73.51 53.23 

58.14 53.47 63.74 65.66 60.89 72.3 45.04 71.93 39.57 76.51 86.1 72.74 99.61 

81.65 66.35 81.81 74.22 67.8 61.51 48.67 72.61 26.18 71.1 82.17 77.17 59.41 

79.19 84.57 63.49 49.61 47.21 78.53 48.97 83.53 22.92 51.37 47.75 29.54 81.76 

63.04 56.38 71.88 69.91 48.31 44.04 101.3 49.51 40.35 72.31 86.53 64.6 36.49 

61.61 74.38 55.58 43.86 61.12 51.18 60.11 41.74 56.1 60.32 87.32 59.94 73.22 

54.43 53.91 52.01 42.8 47.98 67.74 110.72 30.3 91.88 46.79 32.11 30.6 97.7 

34.37 75.23 51.81 78.45 57.84 43.16 77.59 71.34 84.61 33.15 51.83 84.7 87.65 

42.61 41.17 55.62 62.46 58.22 72.66 32.36 69.79 77.26 79.27 86.68 64.14 51.2 

62.6 74.04 63.26 76.05 66.88 51.18 75.29 56.54 59.69 37.28 82.1 85.59 39.28 

71.81 71.96 32.02 73.03 40.63 58.1 89.43 54.03 93.79 84.39 24.94 88.74 45.06 

67.15 62.47 56.97 78.89 66.89 46.45 45.02 26.08 85.67 67.27 64.58 93.25 97.77 

82.14 80.65 44.44 42.25 43.96 46.24 42.77 45.45 51.2 36.22 79.8 82.67 86.79 

82.06 55.48 78.85 47.51 45.19 60.48 29.58 71.13 18.77 99.31 66.32 30.07 74.21 

39.72 61.56 83.14 68.58 40.86 58.72 36.78 38.29 21.86 27.05 46.19 73.78 72.82 

39.2 46.57 48.15 35.38 66.3 65.46 38.82 70.89 37.25 37.31 80.5 67.63 59.11 

60.46 45.48 57.08 59.46 51.92 57.19 41.45 30.15 31.36 26.07 48.7 71.61 81.59 

43.92 71.39 60.98 63.87 41.45 53.27 48.84 80.76 37.24 41.52 19.79 29.47 96.02 

53.68 58.09 83.25 72.98 50.08 60.48 42 53.68 80.09 73.57 34.03 67.45 80.5 

80.92 54.71 81.25 50.17 53.34 52.64 64.98 20.94 83.7 38.95 76.96 84.23 46.61 

37.49 61.66 69.45 33.09 65.91 67.05 102.1 51.26 43.77 29.34 75.08 72.23 78.37 

64.38 82.33 65.67 65.73 45.27 45.3 98.05 65.91 86.23 34.65 52.62 79.9 57.67 

52.12 64.31 68.33 61.36 45.76 75.94 83.85 55.12 85.8 62.04 28.1 65.6 86.69 

71.32 41.64 80.21 73.89 52.74 44.31 34.52 31.68 61.85 98.3 29.07 66.2 88.19 

73.17 33.88 32.69 34.83 59.65 76.74 79.88 78.19 46.91 95.99 84.17 83.27 69.36 

72.42 56.32 44.06 76.48 51.28 53.81 39.21 48 21.72 66 54.95 67.97 42.7 

50.93 60.27 31.74 64.5 57.92 60.05 113.2 42 21.68 78.73 55.38 58.85 96.13 



 

 
49.17 84.05 69.14 68.75 39.62 52.47 68.16 61.99 55.63 87.6 51.24 28.07 34.11 

77.69 37.97 80.84 52.61 67.73 39.72 72.23 33.29 35.47 37.9 27.65 33.03 98.51 

61.56 49.6 38.55 80.29 50.02 42.18 94.88 51.3 45.41 29.12 18.57 34.22 50.32 

59.31 45.79 69.82 73.36 57.92 57.77 102.8 56.33 85.42 61.24 64.77 89.11 82.27 

55.35 33.25 71.24 52.63 57.26 62.48 66.23 61.98 53.92 63.9 41.99 76.18 38.69 

42.87 65.87 39.5 36.21 39.49 42.39 57.41 50.03 35.76 70.62 37.35 48.94 53.31 

72.85 57.48 45.88 31.63 66.75 51.13 50.92 39.24 32.6 85.89 17.83 26.71 37.82 

76.79 63.83 37.52 75.37 42.31 54.27 64.02 87.06 79.07 50.24 66.14 89.03 85.17 

56.51 35.91 40.47 74.23 59.07 55.84 35.29 67.07 51.91 53.15 78.7 57.18 92.49 

54.95 65.32 64.48 74.62 64.45 66.05 114.1 23.54 71.52 73.54 82.23 59.89 68.78 

59.14 55.94 69.52 46.79 41.92 72.93 92.82 29.77 91.66 98.2 83.3 59.06 78.42 

71.61 47.19 72.78 71.85 46.69 51.95 30.55 85.29 30.14 37.05 84.4 83.27 69.77 

49.96 43 34.8 69 63.22 58.27 30.83 61.82 43.97 31.72 81.91 82.9 95.71 

38.43 64.14 59.13 52.93 56.96 56.45 81.97 22.24 21.36 100.07 63.67 81.84 53 

80.58 75.18 48.09 74.84 53.94 71.65 30.37 48.74 69.2 84.13 46.26 44.4 66.41 

40.26 63.16 56.24 76.65 60.33 51.7 97.45 22.08 73.62 83.71 84.36 44.01 41.55 

89.78 82.66 56.41 47.47 60.73 51.65 67.2 22.85 65.88 30.07 73.68 66.27 47.18 

81.34 65.95 64.71 42.86 47.91 58.65 66.16 60.02 77.24 32.31 37.33 29.19 37.91 

81.39 44.46 77.6 51.45 59.85 69.06 68.2 57.71 50.42 44.28 55.13 26.7 34.72 

48.3 69.43 44.14 45.78 47.44 59.37 75.94 57.08 68.08 39.03 22.08 43.97 64.54 

54.19 43.11 81.29 64.11 59.79 72.43 82.33 72.58 49.76 57.82 17.24 69.31 64.52 

41.67 82.77 56.58 72.5 53.25 54.72 32.14 47.53 69.83 35.37 16.22 80.77 77.55 

47.87 36.02 39.37 33.92 66.59 54.02 52.32 60.76 41.68 60.85 49.94 66.49 90.88 

52.43 67.38 54.65 39.09 45.66 77.05 80.32 67.79 49.16 53.42 22.98 63.68 39.74 

44.25 63.29 69.23 67.02 60.11 53.11 44.92 61.67 43.64 75.93 16.96 48.14 93.77 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
57.98512 59.75165 59.03693 55.73961 54.29441 59.10016 68.24268 54.41606 53.38047 63.01811 55.04402 58.77354 68.28709 

 

 

 

 

 



 

 
ɿʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʮʠʣʽʥʜʨʽʚ ʽʟ ʟʘʟʦʨʦʤ > 0.62 ʤʤ 

ɿʥʘʯʝʥʥʷ ʟʘʟʦʨʫ ʚ ʮʠʣʽʥʜʨʽ, ʤʤ 
0.82 0.82 0.81 1.09 0.82 1.13 1.13 0.82 0.82 0.82 0,81 

ʅʦʤʝʨ ʝʢʩʧʝʨʠʤʝʥʪʫ 
S608 S12 S634 S693 S701 S717 S721 S729 S862 S878 S890 

111.76 112.99 47.36 50.47 93.18 82.8 152.31 145.74 72.92 54.46 60.34 
119.98 105.64 122.09 75.51 53.12 95.95 79.23 114.55 127.66 88.5 50.18 
97.58 63.09 125.96 142.42 70.65 154.5 74.7 73.55 39.77 88.71 105.98 
58.53 107.7 66.65 73.85 57.21 145.97 58.19 100.18 93.27 88.57 66.74 
99.18 79.04 108.16 110.3 86.75 70.7 150.25 66.1 49.68 73.87 69 
94.72 43.86 46.7 128.98 47.12 93.77 101.67 74.09 40.45 63.3 115.4 
76.05 58.74 46.73 115.76 96.4 113.33 156.5 67.31 73.72 87.87 66.41 

108.49 142.87 122.74 144.31 128.57 91.2 135.21 95.62 65.97 105.45 81.33 
112.23 59.79 102.12 133.15 128.56 114.32 58.27 83.95 121.32 126.45 84.84 

56 136.4 47.89 78.13 95.65 72.14 60.76 65.47 40.31 124.67 119.45 
132.95 62.61 105.38 141.39 59.1 68.5 156.67 122.99 51.44 93.13 114.33 
75.62 107.37 113.67 127.54 124.57 130.93 117.08 104.07 73.11 78.12 60.54 
130.5 89.53 50.67 125.8 51.89 124.69 98.46 56.68 120.17 123.24 83.5 
99.95 59.05 57.08 100.49 45.94 104.06 67 76.15 67.67 49.42 111.69 
79.62 122.72 68.07 61.79 63.52 51.24 113.83 55.34 52.14 36.17 141.81 
57.67 118.89 65.34 82.12 137.88 81.8 159.37 47.5 48.32 80.28 114.9 
85.83 129.79 52.98 108.22 72.93 56.27 55.95 139.29 77.14 114.59 65.36 

104.28 80.93 111.52 71.868 101.96 69.15 139.75 47.1 41.56 103.37 49.9 
41.17 47.32 58.76 60.54 134.42 105.7 59.19 101.07 89.53 130.05 44.45 
85.48 98.88 71.23 136.72 68.61 153.77 154.96 105.63 74.37 78.12 72.74 
82.94 133.38 44.13 86.03 106.74 111.3 71.49 81.25 66.05 96.29 30.95 

116.41 112.66 115.05 103.09 93.19 138.63 162.04 64.19 89.18 85.81 36.19 
95.47 112.26 79.94 109.05 66.18 101.01 59.11 94.72 38.99 64.69 132.09 
70.38 126.34 124.47 108.42 80 119.9 116.48 124.15 135.18 91.12 94.23 

114.91 70.32 48.77 92.91 50.13 159.53 158.16 115.07 111.72 74.66 141.98 
48.3 143.01 94.49 137.39 112.45 106.68 129.91 103.93 126.09 113.13 53.45 

64.95 99.61 117.87 156.24 139.21 112.51 103.33 134.46 35.91 40.36 126.77 
92.5 142.14 93.61 88.56 112.13 162.88 68.16 105.42 135.34 118.36 101.03 

119.34 119.26 49.24 78.97 127.54 96.43 124.73 74.93 59.9 94.75 40.39 
88.12 127.91 70.66 66.43 111.23 152.38 135.29 46.58 111.28 82.65 115.62 



 

 
119.23 132.51 126.13 51.84 90.35 141.41 63.36 89 122.74 86.52 58.65 
89.76 124.51 105.66 89.14 61.25 75.63 119.83 49.68 85.17 126.63 76.42 
93.26 107.42 85.06 93.38 93.87 155.09 129.9 106.91 121.98 132.75 65.28 
42.57 44.93 72.39 140.91 60.21 78.71 82.59 58.6 60.32 86.2 32.73 

120.33 44.9 65.23 100.66 55.28 157.68 57.46 85.07 61.54 133.14 91.62 
75.55 124.5 103.04 95.8 122.51 138.57 162.44 63.64 43.8 100.1 94.27 
78.86 135.17 55.07 88.57 107.71 64.53 72.84 118.71 57.27 50.14 29.72 
54.03 113.43 117.65 105.23 72.12 105.27 148.21 121.86 122.15 95.99 46.28 
60.8 139.96 83.6 116.64 66.51 96.61 100.54 141.7 127.07 45 77.81 

133.32 59.37 72.72 78.83 90.03 104.88 82.29 125.39 125.9 53.08 76.9 
113.88 41.39 103.15 130.93 59.89 130.85 63.29 107.93 48.84 102.91 123.81 
60.41 59.32 73.48 84.69 84.99 138.06 76.56 135.89 108.32 106.86 52.05 
90.49 75.83 50.76 117.31 116.57 55.43 160.72 71.99 129.87 112.43 96.75 
93.73 79.22 65.43 74.2 126.69 108.52 157.57 116.56 62.85 104.4 80.93 
52.77 53.57 90.15 120.87 69.89 57.01 64.53 146.55 114.97 130.88 62.44 
65.77 74.03 99.57 84.72 110.59 100.74 116.26 83.9 104.62 44.1 35.72 

132.11 57.07 113.43 78.87 83.07 74.63 61.59 59.67 132.92 123.42 38.39 
116.7 80.11 94.51 110.36 89.36 49.42 66.81 121.97 49.83 120.09 83.66 
104.7 74.79 89.42 143.78 140.89 54.79 55.01 123.43 93.65 91.6 131.02 
93.68 104.73 89.72 121.02 43.31 96.53 119.82 58.55 127.66 127.78 123.31 

119.52 51.66 73.61 97.85 118.42 119.17 127.6 76.9 111.42 76.43 56.65 
110.11 96.24 89.22 93.09 122.77 163.12 98.62 79.9 128.7 108.46 69.17 
114.14 53.6 57.18 105.91 78.51 64.55 147.97 59.94 98.19 63.8 133.57 
105.36 125.42 49.39 83.28 134.68 154.98 59.35 45.96 48.87 114.49 132.08 
106.82 90.72 55.51 62.08 97.59 136.67 104.92 78.93 83.73 66.6 66.83 
53.34 42.33 79.65 96.77 110.41 67.55 76.06 107.13 41.96 84.85 71.53 

122.38 111.79 85.93 113.37 75.24 159.52 108.21 81.66 119.72 115.24 124.43 
70.52 64.08 87.77 117.66 123.98 55.5 51.47 78.81 91.5 81.01 106.13 
60.13 122.44 81.56 64.71 133.47 69.39 59.21 58.56 102.15 36.42 113.49 
97.49 131.2 84.16 52.92 92.53 101.73 145.68 72.83 67.15 96.6 61.13 
47.61 124.36 96.52 136.07 51.43 165.57 60.49 46.33 100.76 133.36 69.84 

97 99.26 112.55 69.96 139.8 89.28 115.94 45.86 67.03 85.48 124.19 
84.14 133.5 56.38 103.25 49.75 66.28 109.64 62.46 103.8 81.35 124.77 
66.35 132.22 51.89 69.59 43.63 157.26 66.5 50.92 81.38 112.54 130.62 
81.98 76.68 113.74 78.28 63.89 96.23 146.53 50.39 72.55 112.59 37.43 
55.12 103.13 108.17 120.44 56.76 52.22 116.53 74.24 101.34 87.64 64.59 



 

 
49.42 130.32 70 72.95 122.31 156.52 120.88 67.45 130.57 126.46 80.51 
50.17 120 124.66 147.88 114.55 63.3 139.22 123.17 115.63 72.6 67.23 

113.16 77.58 68.54 143.56 73.91 49.36 139.85 82.43 50.36 108.4 114.66 
106.82 65.46 117.13 142.85 120.74 160.67 108.39 58.77 100.34 128.02 126.62 
124.51 82.19 51.27 54.71 74.88 123.17 138.21 124.12 103.56 59.36 137.52 
118.16 64.07 73.02 80.76 133.69 171.62 74.57 144.01 55.87 97.97 138.11 
50.82 130.43 95.62 148.28 79.54 57.63 140.25 45.83 94.39 55.76 56.04 
71.48 71.74 99.88 143 129.75 75.12 82.69 69.81 94.14 75.49 53.18 
50.63 131.8 93.06 112.16 46.5 68.85 107.49 54.8 68.58 122.3 141.34 
89.68 93.51 108.52 94.86 75.23 49.54 62.76 78.31 121.01 72.04 120.38 

117.83 69.92 93.31 138.83 109.71 139.01 104.54 48.87 128.73 44.01 29.19 
72.6 141.12 113.98 94.46 84.28 92.83 117.74 111.76 135.61 127.21 137.35 

73.38 54.3 127.76 158.95 114.63 74.07 113.99 132.04 97.88 82.93 122.49 
116.3 112.06 77.64 104.42 87.76 80.24 118.5 97.39 80.19 72.57 114.99 
72.13 71.94 43.28 69.73 80.16 54.96 120.36 45.4 129.55 61.23 62.35 

115.11 128.11 108.01 68.65 96.66 79.21 151.6 46.98 58.79 87.42 131.09 
52.89 104.76 98.3 120.42 82.09 55.37 130.45 88.98 51.75 45.81 65.09 
100.5 88.33 120.04 156.82 83.36 63.38 56.88 127.24 61.7 75.98 61.97 
85.49 106.21 121.03 112.38 114.15 130.05 77.2 48.52 71.37 96.45 134 
97.55 95.59 122.98 98.65 61.73 75.96 161.3 92.86 116.04 89.4 52 
42.99 95.08 96.19 53.17 130.47 69.59 59.57 128.85 116.96 42.58 89.25 

113.17 103.92 60.42 50.98 92.81 107.78 100.21 71.89 101.41 118.1 126.17 
82.85 64.13 68.43 136.87 122.05 56.43 80.37 102.33 38.93 106.09 105.5 
70.84 140.04 108.12 113 93.69 124.58 75.62 58.18 48.83 96.32 33.93 
82.96 63.12 114.02 110.51 129.82 79.8 70.95 62.72 84.49 78.66 133.95 

117.87 57.71 88.96 147.47 80.7 124.31 96.79 100.22 60.33 121.92 126.93 
80.58 52.11 119.28 48.8 46.7 113.39 150.04 113.62 97.03 42.1 67.6 
86.03 76.63 56.16 51.78 121.47 166.9 94.51 69.33 55.9 55.8 134.77 
48.09 88.4 117.44 129.25 116.24 167.28 110.81 140.69 117.17 44.14 53.87 

129.78 45.14 87.1 117.61 124.84 133.98 155.79 79.74 115.31 82.9 66.45 
113.36 137.2 129.46 84.22 70.97 125.68 102.51 52.78 122.2 40.45 73.37 
100.54 105.27 105.58 52.87 49.22 145.57 69.1 137.77 93.34 116.15 101.4 
122.99 69.55 84.02 71.8 129.07 82.05 154.78 113.25 52.86 81.2 129.95 
57.48 88.03 65.63 118.17 55.52 160.75 118.45 92.73 90.9 118.82 44.71 

125.88 54.53 84.03 52.93 84.45 98.48 62.35 116.62 105.54 79.23 56.49 
131.35 113.54 81.09 147.42 80.13 58.32 73.54 96.72 53.21 114.86 119.4 



 

 
111.65 75.1 97.2 89.68 110.73 100.95 82.19 87.99 95.69 124.99 53.14 
73.47 131.67 129.29 129.28 61.94 78.22 108.74 99.13 77.32 87.65 131.4 

111.26 99.4 130.54 110.06 117.06 67.97 147.43 139.78 111.74 93.14 49.42 
90.85 62.39 58.45 137.63 98.26 89.27 149.47 110.98 107.79 115.57 35.69 

122.25 44.42 54.81 96.37 70.45 116.69 69.04 125.72 42.87 98.26 34.27 
103.31 105.84 55.8 147.68 55.18 148.45 144.83 70.72 93.42 56.79 81.01 
120.23 44.85 50.7 139.6 132.29 151.73 111.81 88.57 97.99 50.93 130.26 
57.46 129.93 103.25 105.37 117.95 78.64 120.75 129.7 98.74 118.55 136.76 
88.7 62.05 49.37 83.17 109.74 157.48 153.81 103.94 103.21 69.08 44.69 

125.72 49.33 75.47 113.58 98.75 161.06 156.94 86.96 118.92 44.3 32.52 
47.06 59.33 108.85 105.34 84.05 60.86 68.23 109.16 102.26 94.61 98.6 
40.98 103.5 64.7 93.72 92.65 53.98 151.21 116.03 110.52 128.95 57.41 

102.93 84.23 98.58 56.6 108.83 122.19 97.75 51.55 47.59 75.39 41.44 
61.24 94.44 119.81 131.85 98.18 125.9 75.53 87.11 88.45 118.08 138.77 

132.28 57.33 105.07 135.45 136.92 165.74 159.08 129.96 87.63 49.47 135.91 
88.74 58.41 129.48 82.84 88.05 99.85 138.66 136.65 88.76 89.38 44.12 
53.99 136.71 107.15 157.91 78.67 84.61 100.28 139.64 52.92 110.01 35.46 
95.83 107.52 94.48 90.46 55.66 58.19 101.53 93.44 51.08 63.11 38.98 

114.03 132.96 69.41 116.3 44.75 54.32 73.11 139.09 54.18 81.33 53.28 
74.43 81.27 108.89 148.15 115.99 58.4 76.41 107.48 133.57 71.39 120.7 
77.82 66.76 59.83 67.79 73.49 59.37 126.51 124.85 81.81 68.58 117.03 

122.96 106.57 119.2 134.09 86.24 86.65 149.51 90.72 88.01 97.36 114.9 
130.3 139.95 130.07 141.6 99.4 120.89 90.43 117.82 112.56 132.61 94.56 

109.74 57.04 102.79 127.77 131.8 168.19 148.31 112.42 41.49 134.11 124.4 
125.83 72.24 93.42 51.21 65.53 90.86 89.88 78.74 38.9 55.24 95.89 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
90.7348 92.57142 88.02598 103.4181 92.1348 103.4774 106.8354 91.72622 86.61236 89.3752 86.3485 

 

 



 

 

ɼʦʜʘʪʦʢ ʃ 

ɼʘʥʽ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʝʢʪʦʨʫ ʬʘʟʠ ʪʘ ʣʦʛʘʨʠʬʤʫ ʚʽʜʥʦʰʝʥʥʷ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ. 

ɻʽʩʪʦ- 

ʛʨʘʤʥʠʡ 

ʨʷʜ 

ɿʥʘʯʝʥʥʷ W0, W1 ʪʘ lnL ʜʣʷ ʬʘʟʠ ʧʨʠ ʦʙʝʨʪʘʭ ʜʚʠʛʫʥʘ 

1000 750 

W0 W1 lnL W0 W1 lnL 

0 0 0 -2.3 0.000504 0 -2.7 

2.5 0.002665 0 -2.3 0.003531 0 -2.7 

5 0.01672 0 -3.374 0.000504 0 -2.7 

7.5 0.03319 0.007158 -1.53402 0.0116 0 -2.7 

10 0.07268 0.007158 -2.31784 0.07465 0.002465 -3.41062 

12.5 0.2377 0.02434 -2.27889 0.2517 0.01048 -3.17877 

15 0.03295 0.2256 1.923772 0.04994 0.1442 1.060379 

17.5 0.004119 0.06958 2.826867 0.005044 0.1214 3.180891 

20 0 0.05326 2.302585 0.002522 0.03698 2.685325 

22.5 0 0.1 2.302585 0 0.07889 2.302585 

25 0 0.002004 2.302585 0 0.001233 2.302585 

27.5 0 0 2.302585 0 0.004314 2.302585 

30 0 0 2.302585 0 0 2.302585 

 

 

  



 

 

ɼʦʜʘʪʦʢ ʅ 

ɼʦʜʘʪʢʦʚʽ ʦʙʯʠʩʣʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʥʘʨʦʙʽʪʢʫ ʜʚʠʛʫʥʽʚ ʉʄɼ-31ɸ. 

˱͔͍͙ͤͭͪ͊͡ 

ʏ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ
,
 

m
i 

C
ʝ
ʨ
.
ʟ
ʥ
ʘ
ʯ
.

 

ʽ
ʥ
ʪ
ʝ
ʨ
ʚ
.
 

t i 

ʅ
ʦ
ʚ
ʘ
 

ʚ
ʠ
ʧ
ʘ
ʜ
ʢ
ʦ
ʚ
ʘ

 

ʚ
ʝ
ʣ
ʠ
ʯ
ʠ
ʥ
ʘ
 

t i 

miĀti miĀ(ti)
2 

ɿ
ʘ
ʢ
ʦ
ʥ
 

ʨ
ʦ
ʟ
ʧ
ʦ
ʜ
ʽ
ʣ
ʫ
 

f(
t)

 

ɺ
ʽ
ʨ
ʦ
ʛ
ʽ
ʜ
ʥ
ʽ
ʩ
ʪ
ʴ

 

ʽ
ʥ
ʪ
ʝ
ʨ
ʚ
ʘ
ʣ
ʽ
ʚ
.
 

P
ti
 

ʊ
ʝ
ʦ
ʨ
ʝ
ʪ
ʠ
ʯ
ʥ
ʽ

 

m
i 

650 - 700 1 675 -7.00 -7 49 0.004125 0.001782031 0.093 

700 - 750 0 725 -6.00 0 0 0.013874 0.005993314 0.312 

750 - 800 0 775 -5.00 0 0 0.038719 0.016725537 0.870 

800 - 850 1 825 -4.00 -4 16 0.089660 0.038730613 2.014 

850 - 900 1 875 -3.00 -3 9 0.172280 0.074420046 3.870 

900 - 950 1 925 -2.00 -2 4 0.274684 0.118655197 6.170 

950 - 1000 6 975 -1.00 -6 6 0.363405 0.156980195 8.163 

1000 - 1050 7 1025 ï ï ï 0.398942 0.172331327 8.961 

1050 - 1100 10 1075 1.00 10 10 0.363405 0.156980195 8.163 

1100 - 1150 11 1125 2.00 22 44 0.274684 0.118655197 6.170 

1150 - 1200 7 1175 3.00 21 63 0.172280 0.074420046 3.870 

1200 - 1250 5 1225 4.00 20 80 0.089660 0.038730613 2.014 

1250 - 1300 1 1275 5.00 5 25 0.038719 0.016725537 0.870 

1300 - 1350 0 1325 6.00 0 0 0.013874 0.005993314 0.312 

1350 - 1400 1 1375 7.00 7 49 0.004125 0.001782031 0.093 

ˤͫΈ͎ͦͦ 52   63 355   51.943 

 

  



 

 

ɼʦʜʘʪʦʢ ʇ 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘʨʦʙʽʪʢʫ ʜʚʠʛʫʥʘ ʉʄɼ-31ɸ ʥʘ ʽʥʪʝʨʚʘʣʽ 

ʚʽʜ s-3  ʜʦ s3 . 

ʌʘʟʘ, 

ʛʨʘʜ. 

ʧ.ʢ.ʚ 

ʅʘʨʦʙʽʪʦʢ, ʤ.-ʛʦʜ. 

˭͊ͦͪ͘Σ 
ͣ  ͣ

ʊʩʨ+3s ʊʩʨ+2s ʊʩʨ+s ʊʩʨ ʊʩʨïs ʊʩʨï2s ʊʩʨï3s 

9 77.58 71.04 64.49 57.95 51.41 44.86 38.32 0.213 

9.25 231.2 211.7 192.2 172.7 153.2 133.7 114.2 0.2335 

9.5 363.2 332.6 301.9 271.3 240.7 210 179.4 0.254 

9.75 475.4 435.3 395.2 355.1 315 274.9 234.8 0.2745 

10 569.8 521.7 473.7 425.6 377.5 329.5 281.4 0.295 

10.25 648.4 593.7 539 484.3 429.6 374.9 320.2 0.3155 

10.5 713.3 653.1 593 532.8 472.6 412.5 352.3 0.336 

10.75 766.6 701.9 637.3 572.6 507.9 443.3 378.6 0.3565 

11 810 741.6 673.3 605 536.7 468.4 400 0.377 

11.25 845.7 774.4 703 631.7 560.4 489 417.7 0.3975 

11.5 875.7 801.8 728 654.1 580.2 506.4 432.5 0.418 

11.75 901.9 825.9 749.8 673.7 597.6 521.5 445.5 0.4385 

12 926.4 848.3 770.1 692 613.9 535.7 457.6 0.459 

12.25 951.3 871.1 790.8 710.6 630.4 550.1 469.9 0.4795 

12.5 978.5 896 813.4 730.9 648.4 565.8 483.3 0.5 

12.75 1010 924.7 839.5 754.3 669.1 583.9 498.8 0.5205 

13 1048 959.2 870.9 782.5 694.1 605.8 517.4 0.541 

13.25 1094 1001 909.1 816.9 724.7 632.4 540.2 0.5615 

13.5 1150 1053 956 859 762 665 568 0.582 

13.75 1219 1116 1013 910.3 807.5 704.7 601.9 0.6025 

14 1302 1192 1082 972.3 862.5 752.7 642.9 0.623 

14.25 1402 1283 1165 1047 928.8 810.5 692.3 0.6435 



 

 

ɼʦʜʘʪʦʢ ɾ 

ʊʘʙʣʠʮʷ ɾ.1 

 

ɼʘʥʽ ʭʨʦʥʦʤʝʪʨʘʞʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʝʟ ʊʆ 
ʏʝʨʝʟ ʜʨʽʙ ʚʢʘʟʘʥʽ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ, ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ, ʛʦʜ 

1 2 3 4 5 6 7 8 9 10 

1,87/0,03 1,34/0,4 1,35/1,17 5,03/0,36 3,97/0,98 5,36/0,35 2,82/1,04 3,08/1,22 4,82/0,07 5,7/0,1 

2,9/0,75 2,35/1,22 1,9/0,22 5,4/1,33 3,02/0,6 2,18/1,08 5,42/0,4 5,23/0,83 6,18/0,55 3,75/0,33 

3,41/0,93 1,7/0,43 6,47/0,72 1,66/0,42 2/0,68 6,6/0,17 4,17/0,21 4,18/1,3 4,58/0,3 3,98/0,1 

1,52/0,65 2,37/1,14 5,52/0,38 2,33/0,39 2,83/0,32 6,73/0,88 2,13/0,86 5,8/0,92 4,25/0,58 3,24/1,02 

4,88/0,67 3,38/0,77 6,63/0,62 3,8/0,52 4,07/1,32 4,48/0,9 2,52/0,54 2,75/1,18 3,83/0,57 2,67/0,23 

2,68/4.4 1,81/0,25 3,63/1,12 4,35/0,73 4,82/0,41 3,3/0,25 5,13/0,18 3,15/0,4 3,7/0,82 1,47/0,95 
 

ʊʘʙʣʠʮʷ ʈ.2 

ʆʙʨʦʙʣʝʥʽ ʜʘʥʽ ʧʦ ʏɹʈ ʙʝʟ ʊʆ 
ˉ ̔ʥʪʝʨʚʘʣʘ 

ɯʥʪʝʨʚʘʣ 
ʉʝʨʝʜʠʥʘ 

ʥ̔ʪʝʨʚʘʣʫ 

ʏʘʩʪʦʪʘ 

im
 

ʏʘʩʪʩ̔ʪʴ 

Nmi  

ʑʽʣʴʥʽʩʪʴ 

if  
1 1,15 ï 1,85 1,5 7 0,116 0,165 

2 1,85 ï 2,55 2,2 9 0,15 0,214 

3 2,55 ï 3,25 2,9 10 0,166 0,237 

4 3,25 ï 3,95 3,6 8 0,133 0,19 

5 3,95 ï 4,65 4,3 8 0,133 0,19 

6 4,65 ï 5,35 5 7 0,116 0,165 

7 5,35 ï 6,05 5,7 6 0,1 0,142 

8 6,05 ï 6,75 6,4 5 0,083 0,118 

 

ʊʘʙʣʠʮʷ ʈ.3  

ʆʙʨʦʙʣʝʥʽ ʜʘʥʽ ʧʦ ʏɺ ʙʝʟ ʊʆ 
ˉ ̔ʥʪʝʨʚʘʣʘ 

ɯʥʪʝʨʚʘʣ 
ʉʝʨʝʜʠʥʘ 

ʥ̔ʪʝʨʚʘʣʫ 

ʏʘʩʪʦʪʘ 

im
 

ʏʘʩʪʩ̔ʪʴ 

Nmi  

ʑʽʣʴʥʽʩʪʴ 

if  

1 0,03 ï 0,2 0,12 6 0,1 0,588 

2 0,2 ï 0,37 0,28 10 0,166 0,976 

3 0,37 ï 0,53 0,45 10 0,166 0,976 

4 0,53 ï 0,7 0,62 9 0,15 0,882 

5 0,7 ï 0,87 0,78 7 0,116 0,682 

6 0,87 ï 1,03 0,95 7 0,116 0,682 

7 1,03 ï 1,2 1,12 6 0,1 0,588 

8 1,2 ï 1,36 1,28 5 0,083 0,488 

 



 

 

ʈʠʩ. ʈ.1. ʊʝʦʨʝʪʠʯʥʘ ʽ ʝʤʧʽʨʠʯʥʘ ʢʨʠʚʽ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʏɹʈ ʙʝʟ ʊʆ 

 

ʈʠʩ. ʈ.2. ʊʝʦʨʝʪʠʯʥʘ ʽ ʝʤʧʽʨʠʯʥʘ ʢʨʠʚʽ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʏɺ ʙʝʟ ʊʆ 

 

ʊʘʙʣʠʮʷ ʈ.4  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟ ʊʆ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʜʽʡʥʦʩʪʽ 

ʄʘʪʝʤ. 

ʦʯʽʢʫʚ. 

X , ʯ 

ɼʠʩʧ-  ̫

 
2S , ʯ2 

ʂʦʝʬ-ʪ 

ʚʘʨ̔ʘʮ̔ʾ 

V ,% 

ʇʦʨʷʜʦʢ 

ʟʘʢʦʥʘ 

ɽʨʣʘʥʛʘ 

ɯʥʪʝʥʩʠʚʥʽʩʪ

ʴ  

il 

ʂʨʠʪ-ʡ 

ʇ̔ʨʩʦʥʘ 

)( 2cP  

ʂʦʝʬ-ʪ 

ʛʦʪʦʚʥ. 

ʅʘʨʘʙʽʪʦʢ 3,71 2,26 40,5 6 1,617 0,15  

0,851 

ɺ̔ ʜʥʦʚʣʝʥʥʷ 0,65 0,125 54,46 3 4,615 0,15 

 

ʊʘʙʣʠʮʷ ʈ.5  

ɼʘʥʽ ʭʨʦʥʦʤʝʪʨʘʞʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʊʆ 
 

ʏʝʨʝʟ ʜʨʽʙ ʚʢʘʟʘʥʽ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ, ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ, ʛʦʜ 

1 2 3 4 5 6 7 8 9 10 

1,87/0,13 3,34/0,6 6,35/0,27 4,03/0,47 2,97/0,08 4,35/0,45 3,81/0,14 5,08/0,32 3,82/0,17 4,7/0,2 

3,9/0,85 5,35/1,02 7,3/0,32 6,4/0,63 2,02/0,7 5,18/0,19 4,42/0,5 4,23/0,63 2,78/0,65 1,75/0,33 

2,41/1,01 2,7/0,53 2,47/0,82 1,96/0,52 7/0,77 4,6/0,27 3,17/0,31 3,18/0,34 3,58/0,4 5,91/0,22 

2,52/0,75 4,37/0,24 4,55/0,48 5,33/0,49 4,83/0,41 3,73/0,98 7,13/0,87 4,8/0,32 3,25/0,68 5,25/0,12 

3,88/0,77 2,38/0,87 2,63/0,72 2,8/0,62 3,07/0,4 3,48/1 6,52/0,64 5,75/0,28 6,33/0,67 4,67/0,28 

7,01/0,65 2,88/0,35 5,63/0,21 3,85/0,83 3,72/0,51 2,3/0,35 4,13/0,28 6,15/0,51 3,7/0,82 5,47/0,76 
 

 

 

ʊʘʙʣʠʮʷ ʈ.6  



 

 

ɼʘʥʥʽ ʭʨʦʥʦʤʝʪʨʘʞʫ ʧʦ ʊʆ 
 

ɿʘʟʥʘʯʝʥʦ ʪʨʠʚʘʣʽʩʪʴ / ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʢʠ, (ʛʦʜ) 

0,16/4 

 

ʊʘʙʣʠʮʷ ʈ.7 
ʆʙʨʦʙʣʝʥʽ ʜʘʥʽ ʧʦ ʏɹʈ ʟ ʊʆ 

 

ˉ ̔ʥʪʝʨʚʘʣʘ 
ɯʥʪʝʨʚʘʣ 

ʉʝʨʝʜʠʥʘ 

ʥ̔ʪʝʨʚʘʣʫ 

ʏʘʩʪʦʪʘ 

im
 

ʏʘʩʪʩ̔ʪʴ 

Nmi  

ʑʽʣʴʥʽʩʪʴ 

if  

1 1,73 ï 2,43 2,08 7 0,116 0,165 

2 2,43 ï 3,13 2,78 9 0,15 0,214 

3 3,13 ï 3,83 3,48 11 0,183 0,261 

4 3,83 ï 4,53 4,18 9 0,15 0,214 

5 4,53 ï 5,23 4,88 8 0,133 0,19 

6 5,23 ï 5,93 5,58 7 0,116 0,165 

7 5,93 ï 6,63 6,28 5 0,083 0,118 

8 6,63 ï 7,33 6,98 4 0,066 0,094 

 

 

ʊʘʙʣʠʮʷ ʈ.8  

 

ʆʙʨʦʙʣʝʥʽ ʜʘʥʽ ʧʦ ʏɺ ʟ ʊʆ 
 

ˉ ̔ʥʪʝʨʚʘʣʘ 
ɯʥʪʝʨʚʘʣ 

ʉʝʨʝʜʠʥʘ 

ʥ̔ʪʝʨʚʘʣʫ 

ʏʘʩʪʦʪʘ 

im
 

ʏʘʩʪʩ̔ʪʴ 

Nmi  

ʑʽʣʴʥʽʩʪʴ 

if  

1 0,06 ï 0,18 0,12 6 0,1 0,833 

2 0,18 ï 0,3 0,24 10 0,166 1,383 

3 0,3 ï 0,42 0,36 11 0,183 1,525 

4 0,42 ï 0,54 0,48 9 0,15 1,25 

5 0,54 ï 0,66 0,6 7 0,116 0,966 

6 0,66 ï 0,78 0,72 7 0,116 0,966 

7 0,78 ï 0,9 0,84 6 0,1 0,833 

8 0,9 ï 1,02 0,96 4 0,066 0,55 

 

ʈʠʩ. ʈ.3. ʊʝʦʨʝʪʠʯʥʘ ʽ ʝʤʧʽʨʠʯʥʘ ʢʨʠʚʽ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʏɹʈ ʟ ʊʆ 

 

 



 

 

ʈʠʩ. ʈ.4. ʊʝʦʨʝʪʠʯʥʘ ʽ ʝʤʧʽʨʠʯʥʘ ʢʨʠʚʽ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʏɺ ʟ ʊʆ 

 

ʊʘʙʣʠʮʷ ʈ.9  

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟ ʊʆ 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʜʽʡʥʦʩʪʽ 

ʄʘʪʝʤ. 

ʦʯʽʢʫʚ. 

X , ʯ 

ɼʠʩʧ-  ̫

 
2S , ʯ2 

ʂʦʝʬ-ʪ 

ʚʘʨ̔ʘʮ̔ʾ 

V ,% 

ʇʦʨʷʜʦʢ 

ʟʘʢʦʥʘ 

ɽʨʣʘʥʛʘ 

ɯʥʪʝʥʩʠʚʥʽʩʪ

ʴ  

il 

ʂʨʠʪ-ʡ 

ʇ̔ʨʩʦʥʘ 

)( 2cP  

ʂʦʝʬ-ʪ 

ʛʦʪʦʚʥ. 

ʅʘʨʘʙʽʪʦʢ 4,21 2,081 34,2 8 1,9 0,15  

 

0,867 ɺ̔ ʜʥʦʚʣʝʥʥʷ 0,49 0,061 50,5 4 8,163 0,15 

ʇʨʦʬ̔ʣʘʢʪʠʢʘ 0,16  

 

  



 

 
 

ʆʙôʻʤ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʤʘʰʠʥ ʜʣʷ ʣʽʩʦʪʝʭʥʽʯʥʠʭ 

ʨʦʙʽʪ ʟʘ ʮʠʢʣʦʤ 
 

 



 

 

 
 



 

 

 



 

 

 



 

 

 



 

 

 


