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ɸʅʆʊɸʎɯʗ 

ʂʦʨʰʫʥ ʅ.ɺ. ʄʝʪʦʜʦʣʦʛʽʷ ʧʦʙʫʜʦʚʠ ʥʘʟʝʤʥʦʛʦ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.12.13 ï ʨʘʜʽʦʪʝʭʥʽʯʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (05 ï 

ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ) ï ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2018. 

ɿʤʽʩʪ ʘʥʦʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ ʚʠʨʽʰʝʥʥʶ 

ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ: 

1. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʪʨʘʻʢʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʚ 

ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʢʨʠʪʝʨʽʡ ʪʦʯʥʦʩʪʽ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʰʠʨʦʢʠʭ ʽ ʚʫʟʴʢʠʭ ʜʽʘʛʨʘʤʘʭ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ, ʩʫʧʨʦʚʦʜʫ ʽ ʘʚʪʦʩʫʧʨʦʚʦʜʫ 

ʥʘʟʝʤʥʠʤ ʨʘʜʽʦʪʝʭʥʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ. 

2. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʘʥʪʝʥʘʤʠ ʽʟ ʧʣʦʩʢʦʶ ʘʧʝʨʪʫʨʦʶ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʚʽʜʦʤʠʭ ʧʨʦʮʝʜʫʨʦʶ ʩʧʽʣʴʥʦʾ ʦʮʽʥʢʠ ʢʫʪʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʢʫʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ, 

ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʽ ʧʨʠʩʢʦʨʝʥʴ) ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʪʝʥʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʦʯʥʦʩʪʽ ʾʭ ʚʠʤʽʨʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʜʝʨʞʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʝʬʝʢʪ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʢʨʘʱʦʾ ʦʮʽʥʢʠ.  

3. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʨʦʚʦ-

ʝʢʩʧʦʥʝʥʪʥʦʛʦ ʨʷʜʫ ʌʫʨ'ʻ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ 

ʩʢʣʘʜʥʦʾ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʦʾ ʩʭʝʤʠ ʪʘ 

ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʦʛʣʷʜʫ ʡ ʧʝʣʝʥʛʫʚʘʥʥʷ ʷʢ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʾ (ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 

ʢʦʦʨʜʠʥʘʪʽ), ʪʘʢ ʽ ʦʜʥʦʢʘʥʘʣʴʥʦʾ (ʧʦ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʽ). 
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4. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʷʜʫ ʂʦʪʝʣʴʥʠʢʦʚʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ ʩʢʣʘʜʥʦʾ 

ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʙʝʟ ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʦʾ ʩʭʝʤʠ, ʪʘ ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤʠ 

ʦʛʣʷʜʫ ʡ ʧʝʣʝʥʛʫʚʘʥʥʷ, ʷʢ ʦʜʥʦʢʘʥʘʣʴʥʦʾ - ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʤ. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʜʝʤʦʜʫʣʷʮʽʾ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʽ 

ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ 

ʨʽʚʥʷ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʦʛʝʨʝʥʪʥʦʛʦ ʜʦ 

ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ ʚʠʷʚʣʝʥʥʷ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʪʨʘʩʽ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ 

ʟʘʚʤʠʨʘʥʴ), ʽ ʥʘʟʘʜ (ʧʨʠ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ 

ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

6. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʩʚʦʾʤ 

ʢʦʤʧʣʝʢʩʥʠʤ ʧʽʜʭʦʜʦʤ, ʪʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʫʟʛʦʜʞʝʥʥʽ ʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ 

ʜʽʘʧʘʟʦʥʽʚ ʫ ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ, ʘ ʪʘʢʦʞ ʫ ʢʦʤʧʝʥʩʘʮʽʾ ʚʧʣʠʚʫ 

ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʽ 

ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ: 

ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʪʘ ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʪʘ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʩʝʘʥʩʫ ʟʚ'ʷʟʢʫ ʽʟ ʩʫʧʫʪʥʠʢʦʚʠʤ ʢʣʘʩʪʝʨʦʤ ʥʘ 12 % ʟʘ ʨʘʭʫʥʦʢ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʫ ʜʝʤʦʜʫʣʷʪʦʨʦʤ ʫ ʟʦʥʽ ʚʠʜʠʤʦʩʪʽ ʥʘʟʝʤʥʦʾ 

ʨʘʜʽʦʪʝʭʥʽʯʥʦʾ ʩʪʘʥʮʽʾ ʚʽʜ 00 ʜʦ 70 (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ  

ʧʦʯʠʥʘʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʪʽʣʴʢʠ ʟ ʩʝʤʠʛʨʘʜʫʩʥʦʾ ʟʦʥʠ ʨʘʜʽʦʚʠʜʠʤʦʩʪʽ).  

ʈʦʟʨʦʙʣʝʥʘ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʭʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʠʡʦʤʫ ʫ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʘʭ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʪʘ ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʠʡ ʧʨʠʡʦʤ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʧʨʠ ʟʘʜʘʥʽʡ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ 10-5 ʫ 
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ʚʠʧʘʜʢʫ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʬʘʟʦʚʠʭ ʧʝʨʝʢʨʫʯʝʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʭʝʤʠ ʘʜʘʧʪʠʚʥʦʛʦ ʜʝʤʦʜʫʣʷʪʦʨʘ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ 

ʚʠʛʨʘʰ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ 4,2 ʜɹ ʜʣʷ ʆʌʄ-2 

ʩʠʛʥʘʣʽʚ ʧʨʠ ʚʽʜʥʦʰʝʥʥʽ ʩʠʛʥʘʣ-ʟʘʚʘʜʘ ʨʽʚʥʦʤʫ 2, ʜʣʷ ʚʝʣʠʯʠʥʠ ʬʘʟʦʚʠʭ 

ʧʝʨʝʢʨʫʯʫʚʘʥʴ ʜʦ 800.  

ʈʦʟʨʦʙʣʝʥʠʡ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʽʜʭʽʜ ʜʦ ʩʠʥʪʝʟʫ ʽ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʚʠʤʦʛʠ ʪʘ ʦʪʨʠʤʘʪʠ ʩʠʩʪʝʤʦʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʥʦʚʦʛʦ ʢʣʘʩʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʥʘʟʝʤʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ ʟ 

ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʯʥʦʩʪʽ, ʧʨʦʧʫʩʢʥʦʾ ʽ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʝʡ.  

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʫ ʜʚʘ ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʟ ʧʨʦʩʪʠʤʠ ʜʽʘʛʨʘʤʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. ʇʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʽʚ 

ʟʨʦʩʪʘʶʪʴ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ. 

ɹʫʣʠ ʦʪʨʠʤʘʥʽ ʜʦʮʽʣʴʥʽ ʚʘʨʽʘʥʪʠ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʰʠʨʦʢʦʤʫ 

ʩʝʢʪʦʨʽ ʦʛʣʷʜʫ:  

ʘ) ʙʘʛʘʪʦʢʘʥʘʣʴʥʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ; 

ʙ) ʙʘʛʘʪʦʢʘʥʘʣʴʥʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʦʜʥʦʢʘʥʘʣʴʥʽ ʧʦ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ; 

ʚ) ʦʜʥʦʢʘʥʘʣʴʥʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʭʽʜʥʠʡ ʝʬʝʢʪ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʩʢʣʘʜʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʧʨʦʩʪʠʭ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʪʠʧʫ 
2sinc x   , ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʡ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ ʧʨʠʙʣʠʟʥʦ ʫ ʜʚʘ ʨʘʟʠ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʰʠʨʠʥʽ 

ʩʧʝʢʪʨʽʚ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ ʩʠʛʥʘʣʽʚ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʩʢʣʘʜʥʠʭ 
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ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʬʘʟʦʚʘʥʠʤʠ ʘʥʪʝʥʥʠʤʠ ʨʝʰʽʪʢʘʤʠ ʤʽʣʽʤʝʪʨʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʟ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʯʥʠʤ ʬʘʟʦʦʙʝʨʪʘʯʝʤ.  

ʉʪʚʦʨʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʽʚ ʬʘʟʦʦʙʝʨʪʘʯʽʚ, ʚʠʨʦʙʣʝʥʽ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʨʦʟʨʦʙʢʠ ʧʦʜʽʙʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʨʦʟʨʦʙʢʘ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ, ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʡ ʩʠʛʥʘʣ, ʨʘʜʽʦʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ, ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

 

ANNOTATION  

Korshun N. Methodology of construction of ground-based radio control complex 

of satellite telecommunications cluster. - Qualifying scientific work on the rights of 

manuscripts.  

The thesis for the degree of doctor of technical sciences, specialty 05.12.13 - 

radio equipment and devices of telecommunication. - State University of 

Telecommunications, Kiev, 2018.  

ɸnnotation content. The thesis is devoted to the solution of scientific and 

technical problems of theoretical substantiation and development of integrated 

management methods of satellite telecommunications cluster using broadband 

spatiotemporal signals. 

The following basic methodological foundations are developed in the thesis. 

Firstly developed adaptive method of trajectory measurements, based on the antenna 

systems targeting accuracy criterion with determination of transient processes in wide 

and narrow radiation pattern, which allowed the use of an adaptation mechanism during 

search, tracking and auto tracking by ground based spacecraft radio engineering 

complex. 

The method of synthesis of the optimal system of space-time signal processing 

by flat aperture antennas has been improved. This method is different from the known 

by the procedure of overall evaluation of angular parameters: angular coordinates, 

angular velocity and acceleration, and determination of potential characteristics of their 

measurement accuracy, which allowed getting the best output effect and ensuring 

finding of the best estimate. 
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For the first time the method of synthesis of complex radiation patterns with a 

view of amplitude-phase distribution, using Kotelnikov spatial series, has been 

developed. This allows formation and compression of complex radiation pattern using 

diagramming scheme, and construction of the survey system and landing as multi-

channel in spatial coordinate and single-channel - in time coordinates. 

The demodulation method of super high frequency and extremely high 

frequency radio signals has been improved. It is different from the known by 

considering the level change of frequency selective fading on the radio propagation 

path by applying the adaptation mechanism during the transition from coherent to 

autocorrelation detecting in the presence of frequency selective, and vice versa - in 

their absence, which allowed significantly increase the noise immunity of radio 

systems in real conditions of use. 

The research methods of nonlinear dynamic processes, that arise in radio devices 

has been improved.  It is different from the known by their comprehensive approach, 

which is in agreement of linear dynamic ranges of multistage radio devices, and 

compensation of nonlinear dynamic processes influence on noise immunity of radio 

signal detection. It allowed reducing the probability of error in detecting of super high 

frequency and extremely high frequency radio signals.  

The practical importance of the obtained results is as follows. The method of 

detection of super high frequency and extremely high frequency radio signals has been 

developed; that enhances providing of increased noise immunity in detecting of radio 

signals of the centimeter and millimeter wavelengths range. 

The method increases the communication session with satellite cluster by 12% 

due to the early detection of radio signals by detector in sight of terrestrial radio stations 

from 0̄  to 7̄  (unlike traditional methods, which are starting to function only  from 7 ̄ 

radio visibility range).  

The scheme of adaptive receiving of super high frequency and extremely high 

frequency radio signals in radio equipment has been developed and substantiated. This 

allowed sustainable radio reception, at a given probability of error 10-5, in case of 

change of the phase distortion value on the propagation path. The implementation of 
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the proposed adaptive scheme allows gaining noise immunity compared with the 

known analogs of 4.2 dB for RPM-2 signals in the signal-to-noise ratio equal to 2, for 

the value of phase distortion to 80̄.  

The approach to the synthesis and analysis of formation and processing of 

broadband space-time signals system, designed in the thesis, allows substantiating the 

requirements and getting system solutions to build a new class of advanced measuring 

radio system of ground-based radio control complex of satellite telecommunications 

cluster with high rates of accuracy, bandwidth and resolution. 

It has been proved, that using complex radiation patterns leads to increased 

bandwidth twice, as compared to measuring systems with simple pattern used in 

practice. The potential capabilities for resolution and measurement accuracy increases 

several times, by expanding the range of spatial frequencies. 

It has been obtained the variants of complex spatiotemporal signal processing 

systems  of  measuring  radio system that operate in a broad sector of review: 

a) multi-channel in spatial coordinate and time coordinates; 

b) multi-channel in spatial coordinate and single-channel - in time coordinates; 

ʩ) single-channel in spatial coordinate and time coordinates. 

It has been proved, that the initial effect of  the optimal system of complex space-

time signal processing as opposed to simple space-time signal processing system 

described by function 
2sinc x , which allows increasing the resolution and accuracy 

about twice with the same width of the spectra of  spatial frequencies of simple and 

complex signals.  

It has been experimentally proved, that capabilities of scientific and technical 

proposals, developed in the dissertation, in formation of complex spatial-temporal 

signals by phased arrays of millimeter range of the ferroelectric phase shifter.  The 

method for calculating phase shifters has been developed; practical guidelines for the 

development of similar antenna arrays have been developed; the development of 

technology for the manufacture of necessary ferroelectric materials has been provided. 

 Keywords: noise immunity, directive diagram, space-time signal, radio-

technical system, quality of functioning. 
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ʉʧʠʩʦʢ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ  ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ɸɼ ï ʘʤʧʣʽʪʫʜʥʠʡ ʜʝʪʝʢʪʦʨ 

ɸʂ ï ʘʚʪʦʢʦʤʧʝʥʩʘʪʦʨ 

ɸʂɿ ï ʘʚʪʦʢʦʤʧʝʥʩʘʪʦʨ ʟʘʚʘʜ 

ȬȻ ï Ɍəɞɑəəɔɕ ɛɜɔɝɞɜɱɕ 

ɸʇʏ ï ɌɎɞɚɘɌɞɔɣəɔɕ ɛɱɐɝɞɜɚɪɎɌɣ ɣɌɝɞɚɞɔ 

ɸʏʍ ï Ɍɘɛɗɱɞɟɐəɚ-ɣɌɝɞɚɞəɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 

ɸʍ ï ɌɘɛɗɱɞɟɐəɌ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌ 

ɸʌʈ ï ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʠʡ ʨʦʟʧʦʜʽʣ 

ɸʎʇ ï ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ɹɸ ï ʙʦʨʪʦʚʘ ʘʧʘʨʘʪʫʨʘ 

ɹɺʏ ï ʙʣʦʢ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ 

ɹʂ ï ʙʣʦʢ ʢʦʜʫʚʘʥʥʷ 

ɹʂʂ ï ʙʣʦʢ ʢʦʨʝʣʷʮʽʡʥʠʭ ʢʘʥʘʣʽʚ 

ɹʇʏʂ ï ʙʣʦʢ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ȭȿ ï ɍɗɚɖ ɟɛɜɌɎɗɱəəɫ 

ɹʂʉ ï ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ ʩʢʘʥʫʚʘʥʥʷʤ 

ɺɺʏ ï ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ 

ɺʇ ï ʚʠʨʽʰʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

ȯȮɃ ï ɏɑəɑɜɌɞɚɜ Ɏɔɝɚɖɚɲ ɣɌɝɞɚɞɔ 

ɻʃʏʄʂ ï ʛʝʥʝʨʘʪʦʨ ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʦ ʤʦʜʫʣʴʦʚʘʥʠʭ ʢʦʣʠʚʘʥʴ 

ɻʆʂ ï ʛʝʥʝʨʘʪʦʨ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʢʦʜʽʚ 

ɻʇɺʇ ï ʛʝʥʝʨʘʪʦʨ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ɼɼ ï ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ 

ɼʉ ï ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ɼʋʉ ï ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʘ ʩʭʝʤʘ 
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ɿɻ ï ʟʘʜʘʶʯʠʡ ʛʝʥʝʨʘʪʦʨ 

ʂɸ ï ʢʦʩʤʽʯʥʠʡ ʘʧʘʨʘʪ 

ʂɺʉ ï ʢʦʤʘʥʜʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʃɿ ï ʣʽʥʽʷ ʟʘʪʨʠʤʢʠ 

ʄʉʉ ï ʤʽʞʩʠʤʚʦʣʴʥʽ ʩʧʦʪʚʦʨʝʥʥʷ 

ʄʐʇ ï ʤʘʣʦʰʫʤʥʠʡ ʧʽʜʩʠʣʶʚʘʯ 

ʅɺʏ ï ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ 

ʆʌ ï ʦʧʪʠʤʘʣʴʥʠʡ ʬʽʣʴʪʨ 

ʇʇʂ ï ʧʨʠʩʪʨʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʜʫ 

ʇʏʆʉ ï ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʘ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʫ 

ʇʏʉ ï ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ 

ȼȶȶ ï ʨʘʢʝʪʥʦ-ʢʦʩʤʯ̔ʥʠʡ ʢʦʤʧʣʝʢʩ 

ʈʇ ï ʨʦʟʧʦʜʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 

ʈʉʋ ï ʨʦʟʧʦʜʽʣʴʥʠʢ ʩʠʛʥʘʣʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʈʊʉ ï ʨʘʜʽʦʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ 

ʈʊʉ ï ʨʘʜʽʦʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ 

ʉʊʂ ï ʩʫʧʫʪʥʠʢʦʚʠʡ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʢʣʘʩʪʝʨ 

ʊʈʉ ï ʪʨʘʻʢʪʦʨʥʽ ʨʘʜʽʦʩʠʩʪʝʤʠ 

ʋʌ ï ʫʧʨʘʚʣʷʶʯʽ ʬʘʟʦʦʙʝʨʪʘʯʽ 

ʌɯ ï ʬʘʟʦʽʥʚʝʨʪʦʨ 

ūʄ ï ʬʘʟʦʚʽ ʤʦʜʫʣʷʪʦʨʠ 

ʌʄʥ ï ʬʘʟʦʚʽ ʤʘʥʽʧʫʣʷʪʦʨʠ 

ʌʉ ï ʬʽʣʴʪʨ ʩʪʠʩʢʘʥʥʷ 

ʎ ï ʮʠʨʢʫʣʷʪʦʨ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʡ ʩʫʚʝʨʝʥʽʪʝʪʫ, 

ʋʢʨʘʾʥʘ ʧʦʚʠʥʥʘ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʝʨʞʘʚʠ ʡ 

ʥʘʨʦʜʥʦʛʦ ʜʦʙʨʦʙʫʪʫ.  

ʇʨʦʛʨʝʩ ʫ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʫ ʜʝʨʞʘʚʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʧʦʙʫʜʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʨʠʡʥʷʪʪʷʤ 

òʂʦʥʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʢʦʩʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʝʨʽʦʜ 

ʜʦ 2032 ʨʦʢʫò, ʢʦʪʨʘ ʥʝʨʦʟʨʠʚʥʘ ʟʽ ʉʪʨʘʪʝʛʽʻʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ, ʘ 

ʪʘʢʦʞ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʢʦʩʤʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʛʽʜʥʦ ʟʽ ʉʪʨʘʪʝʛʽʻʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

òʋʢʨʘʾʥʘ-2020ò. 

ʇʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʰʣʷʭʠ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʩʥʫʶʯʠʭ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʪʘ, ʟʦʢʨʝʤʘ, 

ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʈʊʉ) ʥʘʟʝʤʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʽʥʥʷ 

(ʅɸʂʋ) ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ (ʉʊʂ), ʱʦ ʚʭʦʜʷʪʴ ʫ ʾʭ 

ʩʢʣʘʜ. 

ɺʠʨ̔h ʝʥʥʷ ʟʘʜʘʯ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʅɸʂʋ ʉʊʂ ʻ 

ʦʜʥʠʤ ʟ ʧʝʨʰʦʨʷʜʥʠʭ ʟʘʚʜʘʥʴ, ʦʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʦʛʦ ʻ ʷʢʽʩʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʩʝʘʥʩʫ ʟʚ'ʷʟʢʫ (ʫʧʨʘʚʣʽʥʥʷ) ʟ ʮʠʤʠ ʘʧʘʨʘʪʘʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʝʨʝʜʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦʛʦ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʘʜʽʦʜʽʘʧʘʟʦʥʽʚ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ʅɺʏ) ʪʘ 

ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ɺɺʏ). ʆʜʥʘʢ ʥʘ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʈʊʉ ʩʫʪʪʻʚʠʡ 

ʚʧʣʠʚ ʟʜʽʡʩʥʶʶʪʴ ʥʝʣʽʥʽʡʥʽ ʽʥʝʨʮʽʡʥʽ ʧʨʦʮʝʩʠ ʫ ʩʠʩʪʝʤʽ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ 

(ʉɺʉ), ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʎʝʡ 

ʬʘʢʪ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʈʊʉ ʽʟ 

ʟʘʜʘʥʦʶ ʷʢʽʩʪʶ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʈʊʉ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʘʥʠʡ ʯʘʩ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. 
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ʋ ʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʨʘʜʽʦʩʠʩʪʝʤ, 

ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʚʥʝʩʣʠ ʇ.ɸ. ɸʛʘʜʞʘʥʦʚ, ʃ.ʅ. ɹʝʨʢʤʘʥ, ʖ.ʄ. ɹʦʡʢʦ, ʄ.ʄ. ɹʫʛ, 

ʉ. ɻʨʝʭʝʤ, ɼʞ. ɻʫʜʤʝʥ, ɺ.ɽ. ɼʫʣʝʚʠʯ, ɸ.ɻ. ɿʶʢʦ, ʄ. ɸ. ɯʚʘʥʦʚ, ʅ.ɯ. ʂʘʣʘʰʥʽʢʦʚ, 

ʈ.ɽ. ʂʘʣʤʘʥ, ʉ. ɺ. ʂʦʟʝʣʢʦʚ, ɸ. ɺ. ʂʦʨʦʣʴʦʚ, ɺ.ɸ. ʂʦʪʝʣʴʥʠʢʦʚ, ɸ.ʅ. 

ʂʦʣʤʦʛʦʨʦʚ, ɺ. ɸ. ʂʨʘʩʥʦʙʘʻʚ, ʉ. ʄʘʘʩ, ʅ.ʊ. ʇʝʪʨʦʚʠʯ, ɸ. ɯ. ʇʦʛʦʨʻʣʦʚ, ʉ. ɯ. 

ʇʨʠʭʦʜʴʢʦ, ɻ. ɺ. ʉʪʦʛʦʚ, ɺ. ɯ. ʊʽʭʦʥʦʚ, ʉ. ɽ. ʌʘʣʴʢʦʚʠʯ, ɸ. ɯ. ʌʘʣʴʢ, ʃ.ʄ. ʌʽʥʢ, 

ʉ.ʇ. ʌʨʠʟ,  ʅ.ɯ. ʏʠʩʪʷʢʦʚ, ʂ.ɽ. ʐʝʥʦʥ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ.  

ʆʜʥʘʢ, ʘʥʘʣʽʟ ʩʭʝʤʦʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʨʝʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ 

ʅɺʏ ʪʘ ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʟʘʟʥʘʯʝʥʠʭ ʉɺʉ ʥʝ 

ʧʨʠʜʽʣʷʣʦʩʷ ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ ʤʝʪʦʜʘʤ ʙʦʨʦʪʴʙʠ ʟ ʥʝʣʽʥʽʡʥʠʤʠ ʩʧʦʪʚʦʨʝʥʥʷʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʨʘʜʽʦʭʚʠʣʴ ʫ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ ʪʘ ʧʨʦʷʚʫ ʥʝʣʽʥʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʦʜʥʽʻʶ ʟ ʚʠʤʦʛ ʜʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʉɺʉ ʫ ʨʘʜʽʦʣʽʥʽʷʭ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ 

ʚʠʥʦʩʠʪʴʩʷ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʚʧʣʠʚʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʡʤʘʣʴʥʦ-ʧʝʨʝʜʘʶʯʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʚʭʦʜʽ 

ʧʨʠʡʤʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚʝʣʠʯʠʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ-ʟʘʚʘʜʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʘ ʥʝ ʥʠʞʯʝ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʽʥʚʘʨʽʘʥʪʥʠʭ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʜʦʮʽʣʴʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʘʜʘʧʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. 

ʆʜʥʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʧʨʠʡʦʤʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʚ'ʷʟʘʥʽ ʟ ʣʽʥʽʡʥʦʶ 

ʯʘʩʪʠʥʦʶ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. ɺʠʥʠʢʘʶʯʽ ʥʝʣʽʥʽʡʥʽ ʧʨʦʮʝʩʠ ʟʤʝʥʰʫʶʪʴ 

ʣʽʥʽʡʥʽʩʪʴ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʨʘʜʽʦʟʘʩʦʙʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʟʘʜʘʯʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʚʠʷʚʣʝʥʥʷ ʚ 

ʨʘʜʽʦʣʽʥʽʷʭ ʫʧʨʘʚʣʽʥʥʷ ʢʦʩʤʽʯʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʫʤʦʚ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʊʦʤʫ ʤʦʞʥʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʢʪʫʘʣʴʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ 

ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʪʘ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ 

ʅɸʂʋ ʉʊʂ, ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʟʘ ʨʽʚʥʝʤ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ.   
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ʋ ʮʝʡ ʯʘʩ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʻ ʧʝʨʝʭʽʜ ʜʦ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʨʝʘʣʽʟʦʚʘʥʠʭ 

ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʟʦʚʘʥʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ 

ʦʙʨʦʙʢʠ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʚʜʘʣʠʤ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʚʜʘʥʴ 

ʨʘʜʽʦʣʦʢʘʮʽʾ, ʥʘʚʽʛʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ ʡ ʟʚ'ʷʟʢʫ. ʇʨʠ ʘʥʘʣʽʟʽ ʡ ʩʠʥʪʝʟʽ ʩʠʩʪʝʤ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʧʦʯʘʣʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʽ 

ʧʦʥʷʪʪʷ, ʷʢ ʧʨʦʩʪʦʨʦʚʠʡ ʩʧʝʢʪʨ ʽ ʧʨʦʩʪʦʨʦʚʘ ʯʘʩʪʦʪʘ. ɹʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ 

ʚʽʜʢʨʠʣʠʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʘʜʽʦʩʠʩʪʝʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ï ʤʝʪʦʜ ʩʠʥʪʝʟʫʚʘʥʥʷ ʘʧʝʨʪʫʨ. ʇʣʽʜʥʠʤ ʚʠʷʚʠʣʦʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʧʨʠ ʚʧʣʠʚʽ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʧʝʨʝʰʢʦʜ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ 

ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʯʠʩʣʦ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʠʭ ʢʘʥʘʣʽʚ ʧʦʚʠʥʥʝ ʜʦʩʷʛʘʪʠ ʙʘʛʘʪʴʦʭ 

ʜʝʩʷʪʢʽʚ ʽ ʩʦʪʝʥʴ ʪʠʩʷʯ. ʎʝ ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ 

ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʩʢʣʘʜʥʦʩʪʽ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʽʡ ʩʪʨʫʢʪʫʨʽ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ 

ʩʫʪʪʻʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʢʦʤʧʨʦʤʽʩʥʠʭ ʨʽʰʝʥʴ 

ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʩʦʢʠʭ ʚʠʤʦʛ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ  ʽ ʧʨʦʩʪʦʪʠ 

ʾʾ ʘʧʘʨʘʪʫʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. 

ɺʦʜʥʦʯʘʩ ʘʥʘʣʽʟ ʥʝʟʘʚʝʨʰʝʥʦʩʪʽ ʪʝʦʨʽʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ, ʜʦʟʚʦʣʷʻ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. ʇʦʚʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʪʘʢʽ ʘʩʧʝʢʪʠ, ʷʢ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʽʚ ʽ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʾʭ ʦʙʨʦʙʢʠ, ʟʥʘʡʰʣʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʽʣʴʢʠ ʚ ʪʝʦʨʽʾ ʡ ʧʨʘʢʪʠʮʽ ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʽ ʩʠʩʪʝʤ. ʊʫʪ ʦʪʨʠʤʘʥʽ 

ʩʫʪʪʻʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʟʘʢʣʘʜʘʶʪʴ ʬʫʥʜʘʤʝʥʪ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʩʠʥʪʝʟʫ ʽ 

ʘʥʘʣʽʟʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʪʘ ʜʘʶʪʴ ʷʩʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤ ʧʨʦ 

ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʾʭ ʨʦʟʧʦʨʷʜʞʝʥʥʽ. ɿʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ 

ʨʽʰʝʥʥʷ ʟ'ʷʚʠʣʘʩʷ ʪʝʦʨʽʷ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ ʡ ʦʙʨʦʙʢʠ ʩʢʣʘʜʥʠʭ 

ʰʫʤʦʧʦʜʽʙʥʠʭ ʩʠʛʥʘʣʽʚ, ʫʚʘʛʘ ʜʦ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʧʽʜʩʠʣʶʻʪʴʩʷ ʡ ʧʨʦʮʝʩ 

ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʙʝʟʫʧʠʥʥʦ ʟʨʦʩʪʘʻ. 
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ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʪʝʦʨʽʾ ʩʠʩʪʝʤ ʽʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʧʠʪʘʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʡ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʨʦʟʙʫʜʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʥʘʧʨʷʤʢʫ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʩʠʛʥʘʣʽʚ, ʘ ʨʦʟʛʣʷʥʫʪʽ ʚ ʦʢʨʝʤʠʭ ʨʦʙʦʪʘʭ ʧʠʪʘʥʥʷ ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ ʬʦʨʤʠ, ʨʝʘʣʽʟʫʶʪʴʩʷ ʰʣʷʭʦʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʙʦʨʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʡʦʤʥʠʭ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ ʘʙʦ ʧʨʠʡʤʘʣʴʥʠʭ ʧʫʥʢʪʽʚ 

ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʦʣʷ. ɯ ʭʦʯʘ ʟ ʮʠʤ ʤʦʞʥʘ ʧʦʛʦʜʠʪʠʩʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʨʷʜʫ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʘʚʜʘʥʴ ʧʘʩʠʚʥʦʾ ʣʦʢʘʮʽʾ, ʮʝʡ ʧʽʜʭʽʜ ʷʚʥʦ ʦʙʤʝʞʫʻ ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʜʝ  ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ ʟ ʤʝʪʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ʆʙʤʝʞʝʥʥʷ ʧʠʪʘʥʴ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʪʽʣʴʢʠ ʧʦʰʫʢʦʤ 

ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʟʥʘʯʥʦ ʟʚʫʞʫʻ 

ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʧʽʜʭʦʜʫ, ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ 

ʚʠʷʚʠʪʠ ʡ ʨʝʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʝ ʟʨʦʩʪʘʶʯʠʭ ʚʠʤʦʛ ʜʦ ʪʨʘʻʢʪʦʨʥʠʭ ʩʠʩʪʝʤ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʽ ʘʧʨʦʙʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʬʦʨʤʠ 

ʩʠʛʥʘʣʫ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʟʥʘʯʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʱʦ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʧʨʠ ʾʾ ʨʦʟʨʦʙʮʽ 

ʡ ʧʨʦʝʢʪʫʚʘʥʥʽ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʠʪʘʥʴ ʦʙʨʦʙʢʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʪʘʢʦʞ ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ. ʆʜʥʽ ʟ ʥʠʭ 

ʦʙʫʤʦʚʣʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʫ ʩʝʢʪʦʨʽ ʦʛʣʷʜʫ, ʱʦ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ (ʷʢʱʦ ʥʝ ʧʨʠʡʥʷʪʠ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ) ʜʦ ʚʪʨʘʪʠ ʘʙʦ ʧʨʦʧʫʩʢʫ ʮʽʣʽ. 

ɯʥʰʽ ï ʩʢʣʘʜʥʽʩʪʶ ʩʭʝʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʪʦʤʫ ʱʦ ʤʽʩʪʷʪʴ ʚʝʣʠʢʝ ʯʠʩʣʦ (ʭʦʯʘ ʡ 

ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ) ʢʦʨʝʣʷʮʽʡʥʠʭ ʢʘʥʘʣʽʚ ʦʙʨʦʙʢʠ. 
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ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʽʜʩʫʪʥʻ ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʦʧʪʠʤʘʣʴʥʦʶ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʶ ʦʙʨʦʙʢʦʶ, ʱʦ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʜʝʷʢʫ ʥʝʟʘʜʦʚʦʣʝʥʽʩʪʴ ʽ ʤʘʣʫ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʮʽʣʦʤʫ, ʥʝʚʠʨʽʰʝʥʦʶ ʟʘʣʠʰʠʣʘʩʷ ʚʘʞʣʠʚʘ ʥʘʫʢʦʚʦ-

ʧʨʠʢʣʘʜʥʘ ʧʨʦʙʣʝʤʘ ï ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʠʭ 

ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʚʠʨʽʰʝʥʥʶ ʷʢʦʾ ʧʨʠʩʚʷʯʝʥʘ 

ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ɿʚôʷʟʦʢ ʨʦʙʠʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʽ ʪʝʤʘʤʠ.  

ʆʙʨʘʥʠʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʘʪʠʮʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʨʦʙʽʪ, ʚʠʢʦʥʘʥʠʭ ʫ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ɼʋʊ), ʘ ʩʘʤʝ: 

ñʈʝʘʣʴʥʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤò (ɼʈ 

ˉ 0114U002403), ñʉʠʩʪʝʤʘ ʜʠʥʘʤʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙôʻʤʦʤ ʪʘ ʨʦʟʧʦʜʽʣʦʤ 

ʧʦʪʦʢʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽò (ɼʈ ˉ 0117U003604), ʪʘ òʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʢʦʤʧʝʥʩʘʪʦʨʽʚò (ɼʈ ˉ 

0117U001334). 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ 

ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʯʘʩʪʢʦʚʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʈʦʟʨʦʙʠʪʠ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʪʨʘʻʢʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ, ʩʫʧʨʦʚʦʜʫ ʽ ʘʚʪʦʩʫʧʨʦʚʦʜʫ ʢʦʩʤʽʯʥʠʭ 

ʘʧʘʨʘʪʽʚ ʥʘʟʝʤʥʠʤ ʨʘʜʽʦʪʝʭʥʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ. 
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2. ɼʦʩʣʽʜʠʪʠ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʘʥʪʝʥʘʤʠ ʽʟ ʧʣʦʩʢʦʶ ʘʧʝʨʪʫʨʦʶ, ʷʢʠʡ ʙʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʤʘʚ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʧʨʦʮʝʜʫʨʫ ʦʮʽʥʢʠ ʢʫʪʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

3. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʨʦʚʦ-

ʝʢʩʧʦʥʝʥʪʥʦʛʦ ʨʷʜʫ ʌʫʨ'ʻ, ʷʢʠʡ ʙʠ ʜʦʟʚʦʣʠʚ ʟʜʽʡʩʥʶʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʩʪʠʩʢʘʥʥʷ ʩʢʣʘʜʥʦʾ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʦ ʾʩʭʝʤʠ. 

4. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʷʜʫ ʂʦʪʝʣʴʥʠʢʦʚʘ, ʷʢʠʡ ʙʠ ʜʦʟʚʦʣʠʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ ʩʢʣʘʜʥʦʾ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʙʝʟ ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʦʾ ʩʭʝʤʠ. 

5. ɼʦʩʣʽʜʠʪʠ ʤʝʪʦʜ ʜʝʤʦʜʫʣʷʮʽʾ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʽ  

ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʚʨʘʭʦʚʫʚʘʚ ʙʠ  

ʟʤʽʥʫ ʨʽʚʥʷ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ.  

6. ɼʦʩʣʽʜʠʪʠ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ, ʷʢʘ ʙ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʘʣʘ ʙʠ ʩʚʽʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʟʛʦʜʞʝʥʥʷ ʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʫ 

ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ, ʪʘ ʜʦ ʢʦʤʧʝʥʩʘʮʽʾ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. 

Ƀʙôʻʢʪ ʜɞʩʣʽʜʞʝʥʥʷ ï ʧʨɞʮʝʩ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ ʥʘʟʝʤʥʠʤ ʨʘʜʽʦʪʝʭʥʽʯʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ.   

ʇʨʝʜʤʝʪ ʜɞʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʥʘʟʝʤʥʦʛʦ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ʄʝʪɞʜʠ ʜɞʩʣʽʜʞʝʥʥʷ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʽ 

ʚʠʩʥʦʚʢʠ ʦʪʨʠʤʘʥʽ ʥʘ ʻʜʠʥʽʡ ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʩʠʥʪʝʟʫ ʡ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ ʇʏʉ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʠʩʫ 

ʧʨʦʮʝʩʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʧʦʣʽʚ ʫ ʩʠʩʪʝʤʘʭ ʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʶ 
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ʦʙʨʦʙʢʦʶ ʟʽ ʩʢʣʘʜʥʠʤʠ ɼʉ.  

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʫʯʘʩʥʽ ʡ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʩʠʛʥʘʣʽʚ ʽ 

ʩʠʩʪʝʤ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, 

ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʪʘ ʤʝʪʦʜʠ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʑʦʜʦ ʜʦ ʦʩʥʦʚʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʦ ʾʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ. ʋ ʧʨʦʮʝʩʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ i 

ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʘ ʩʘʤʝ: 

1. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʪʨʘʻʢʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʚ 

ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʢʨʠʪʝʨʽʡ ʪʦʯʥʦʩʪʽ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʰʠʨʦʢʠʭ ʽ ʚʫʟʴʢʠʭ ʜʽʘʛʨʘʤʘʭ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʟʤ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʯʘʩ ʧʦʰʫʢʫ, ʩʫʧʨʦʚʦʜʫ ʽ ʘʚʪʦʩʫʧʨʦʚʦʜʫ 

ʥʘʟʝʤʥʠʤ ʨʘʜʽʦʪʝʭʥʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ. 

2. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʘʥʪʝʥʘʤʠ ʽʟ ʧʣʦʩʢʦʶ ʘʧʝʨʪʫʨʦʶ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʚʽʜʦʤʠʭ ʧʨʦʮʝʜʫʨʦʶ ʩʧʽʣʴʥʦʾ ʦʮʽʥʢʠ ʢʫʪʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʢʫʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ, 

ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʽ ʧʨʠʩʢʦʨʝʥʴ) ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʪʝʥʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʦʯʥʦʩʪʽ ʾʭ ʚʠʤʽʨʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʜʝʨʞʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʝʬʝʢʪ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʢʨʘʱʦʾ ʦʮʽʥʢʠ.  

3. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʨʦʚʦ-

ʝʢʩʧʦʥʝʥʪʥʦʛʦ ʨʷʜʫ ʌʫʨ'ʻ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ 

ʩʢʣʘʜʥʦʾ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʦʾ ʩʭʝʤʠ ʪʘ 

ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʦʛʣʷʜʫ ʡ ʧʝʣʝʥʛʫʚʘʥʥʷ ʷʢ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʾ (ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 

ʢʦʦʨʜʠʥʘʪʽ), ʪʘʢ ʽ ʦʜʥʦʢʘʥʘʣʴʥʦʾ (ʧʦ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʽ). 

4. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʨʦʚʦʛʦ 
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ʨʷʜʫ ʂʦʪʝʣʴʥʠʢʦʚʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʠʩʢʘʥʥʷ ʩʢʣʘʜʥʦʾ 

ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʙʝʟ ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʦʾ ʩʭʝʤʠ, ʪʘ ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤʠ 

ʦʛʣʷʜʫ ʡ ʧʝʣʝʥʛʫʚʘʥʥʷ, ʷʢ ʦʜʥʦʢʘʥʘʣʴʥʦʾ - ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʤ. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʜʝʤʦʜʫʣʷʮʽʾ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʽ 

ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ 

ʨʽʚʥʷ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʦʛʝʨʝʥʪʥʦʛʦ ʜʦ 

ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ ʚʠʷʚʣʝʥʥʷ (ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʪʨʘʩʽ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ 

ʟʘʚʤʠʨʘʥʴ), ʽ ʥʘʟʘʜ (ʧʨʠ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ 

ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

6. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʩʚʦʾʤ 

ʢʦʤʧʣʝʢʩʥʠʤ ʧʽʜʭʦʜʦʤ, ʪʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʫʟʛʦʜʞʝʥʥʽ ʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ 

ʜʽʘʧʘʟʦʥʽʚ ʫ ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ, ʘ ʪʘʢʦʞ ʫ ʢʦʤʧʝʥʩʘʮʽʾ ʚʧʣʠʚʫ 

ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʽ 

ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ.  

 ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ: 

ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʪʘ ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʪʘ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʩʝʘʥʩʫ ʟʚ'ʷʟʢʫ ʽʟ ʩʫʧʫʪʥʠʢʦʚʠʤ ʢʣʘʩʪʝʨʦʤ ʥʘ 12 % ʟʘ ʨʘʭʫʥʦʢ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʫ ʜʝʤʦʜʫʣʷʪʦʨʦʤ ʫ ʟʦʥʽ ʚʠʜʠʤʦʩʪʽ ʥʘʟʝʤʥʦʾ 

ʨʘʜʽʦʪʝʭʥʽʯʥʦʾ ʩʪʘʥʮʽʾ ʚʽʜ 00 ʜʦ 70 (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ  

ʧʦʯʠʥʘʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʪʽʣʴʢʠ ʟ ʩʝʤʠʛʨʘʜʫʩʥʦʾ ʟʦʥʠ ʨʘʜʽʦʚʠʜʠʤʦʩʪʽ).  

ʈʦʟʨʦʙʣʝʥʘ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʘ ʩʭʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʠʡʦʤʫ ʫ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʘʭ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʪʘ ʚʢʨʘʡʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʠʡ ʧʨʠʡʦʤ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʧʨʠ ʟʘʜʘʥʽʡ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ 10-5 ʫ 

ʚʠʧʘʜʢʫ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʬʘʟʦʚʠʭ ʧʝʨʝʢʨʫʯʝʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʭʝʤʠ ʘʜʘʧʪʠʚʥʦʛʦ ʜʝʤʦʜʫʣʷʪʦʨʘ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ 
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ʚʠʛʨʘʰ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ ʥʘ 4,2 ʜɹ ʜʣʷ ʆʌʄ-2 

ʩʠʛʥʘʣʽʚ ʧʨʠ ʚʽʜʥʦʰʝʥʥʽ ʩʠʛʥʘʣ-ʟʘʚʘʜʘ ʨʽʚʥʦʤʫ 2, ʜʣʷ ʚʝʣʠʯʠʥʠ ʬʘʟʦʚʠʭ 

ʧʝʨʝʢʨʫʯʫʚʘʥʴ ʜʦ 800.  

ʈʦʟʨʦʙʣʝʥʠʡ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʽʜʭʽʜ ʜʦ ʩʠʥʪʝʟʫ ʽ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʚʠʤʦʛʠ ʪʘ ʦʪʨʠʤʘʪʠ ʩʠʩʪʝʤʦʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʙʫʜʦʚʠ ʥʦʚʦʛʦ ʢʣʘʩʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʥʘʟʝʤʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ ʟ 

ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʯʥʦʩʪʽ, ʧʨʦʧʫʩʢʥʦʾ ʽ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʝʡ.  

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʫ ʜʚʘ ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʟ ʧʨʦʩʪʠʤʠ ʜʽʘʛʨʘʤʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. ʇʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʨʦʟʜʽʣʴʥʽʡ ʟʜʘʪʥʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʽʚ 

ʟʨʦʩʪʘʶʪʴ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ. 

ɹʫʣʠ ʦʪʨʠʤʘʥʽ ʜʦʮʽʣʴʥʽ ʚʘʨʽʘʥʪʠ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʰʠʨʦʢʦʤʫ 

ʩʝʢʪʦʨʽ ʦʛʣʷʜʫ:  

ʘ) ʙʘʛʘʪʦʢʘʥʘʣʴʥʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ; 

ʙ) ʙʘʛʘʪʦʢʘʥʘʣʴʥʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʦʜʥʦʢʘʥʘʣʴʥʽ ʧʦ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ; 

ʚ) ʦʜʥʦʢʘʥʘʣʴʥʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʯʘʩʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʭ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʭʽʜʥʠʡ ʝʬʝʢʪ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʩʢʣʘʜʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʧʨʦʩʪʠʭ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʪʠʧʫ 
2sinc x, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʡ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ ʧʨʠʙʣʠʟʥʦ ʫ ʜʚʘ ʨʘʟʠ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʰʠʨʠʥʽ 

ʩʧʝʢʪʨʽʚ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ ʩʠʛʥʘʣʽʚ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʩʢʣʘʜʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʬʘʟʦʚʘʥʠʤʠ ʘʥʪʝʥʥʠʤʠ ʨʝʰʽʪʢʘʤʠ ʤʽʣʽʤʝʪʨʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʟ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʯʥʠʤ ʬʘʟʦʦʙʝʨʪʘʯʝʤ.  
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ʉʪʚʦʨʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʽʚ ʬʘʟʦʦʙʝʨʪʘʯʽʚ, ʚʠʨʦʙʣʝʥʽ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʨʦʟʨʦʙʢʠ ʧʦʜʽʙʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʨʦʟʨʦʙʢʘ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʧʽʩʣʷ ʟʘʭʠʩʪʫ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʫ 39 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. 

ɺʩʴʦʛʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 26 ʩʪʘʪʝʡ, ʟ ʷʢʠʭ 4 ʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ. ɿʨʦʙʣʝʥʦ 9 ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʠʡ 1 

ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʥʘ 

ʟʘʭʠʩʪ, ʥʘʣʝʞʘʪʴ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʫ.  

ɺ ʨʦʙʦʪʘʭ, ʱʦ ʥʘʧʠʩʘʥʽ ʫ ʩʧiʚʘʚʪʦʨʩʪʚi, ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʚ [1] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ 

ʩʪʨʫʢʪʫʨ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ. ɺ [2] ʧʦʩʪʘʥʦʚʢʘ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, 

ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ. ɺ [3] ʜʦʩʣʽʜʞʝʥʦ ʧʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʷʢ ʦʩʥʦʚʥʦʛʦ ʩʧʦʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʫ ʚʽʜʜʘʣʝʥʠʭ ʨʘʡʦʥʘʭ ʪʘ ʟʘ ʫʤʦʚ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ 

ʧʨʦʢʣʘʜʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʢʘʙʝʣʶ. ɺ [4] ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ. ɺ [5] ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʥʘʟʝʤʥʦʛʦ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɺ [6] ʚʠʟʥʘʯʝʥʦ ʧʘʨʘʤʝʪʨʠ ʦʮʽʥʢʠ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ ʦʙʨʦʙʮʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʘʥʪʝʥʘʤʠ ʽʟ 

ʧʣʦʩʢʦʶ ʘʧʝʨʪʫʨʦʶ. ɺ [9] ʚʠʟʥʘʯʝʥʦ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʘʜʘʧʪʠʚʥʠʭ 

ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ ʢʦʥʪʨʦʣʴʥʦ-ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ. ɺ [10] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʦʾ 

ʨʘʜʽʦʣʦʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʦʾ ʥʘʚʽʛʘʮʽʾ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. ɺ [11] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʪʦʢʽʚ 

ʜʘʥʠʭ ʤʽʞ ʚʫʟʣʘʤʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʢʣʘʩʪʝʨʫ. ɺ [12] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʝʣʝʥʛʘʮʽʾ ʜʞʝʨʝʣ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʜʽʾ ʥʘ 
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ʈʊʂʋ ʂɸ ʥʘʚʤʠʩʥʠʭ ʟʘʚʘʜ. ɺ [13-14] ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʂɸ. ɺ [15] 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʽʤʦʚʽʨʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʤʘʩʰʪʘʙʫ ʫʨʘʞʝʥʥʷ ʚʧʣʠʚʦʤ  

ʟʦʚʥʽʰʥʽʭ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. ɺ [16] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʂɸ. ɺ [17] ʚʠʟʥʘʯʝʥʽ 

ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʛʝʨʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʬʘʟʦʤʦʜʫʣʴʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ ʫ 

ʢʘʥʘʣʘʭ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ. ɺ [18] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʷʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʧʦʪʦʢʦʚʠʭ ʜʘʥʠʭ. 

ɺ [19] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ 

ʥʘ ʩʪʽʡʢʽʩʪʴ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʜʽʘʧʘʟʦʥʽʚ ʥʘʜʚʠʩʦʢʠʭ ʪʘ ʚʢʨʘʡ ʚʠʩʦʢʠʭ ʯʘʩʪʦʪ. ɺ [20] 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʫ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʩʠʩʪʝʤʘʭ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚôʷʟʢʫ. ɺ [21] ʜʦʩʣʽʜʞʝʥʦ 

ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʽʟʥʝʥʥʷ ʡ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. ɺ [22] 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʟʘʚʘʜ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ 

ʨʘʜʽʦʩʠʛʥʘʣʫ ʯʝʨʝʟ ʨʽʟʥʽ ʦʙʣʘʩʪʽ ʘʪʤʦʩʬʝʨʠ, ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ 

ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʽ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ ʫ ʢʦʩʤʽʯʥʠʭ 

ʨʘʜʽʦʢʘʥʘʣʘʭ. ɺ [22] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʠʩʪʨʦʷʭ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. ɺ [24] ʟʜʽʡʩʥʝʥʦ 

ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʣʷ ʉʊʂ. 

ɺ [25] ʧʦʩʪʘʥʦʚʢʘ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, ʨʝʘʣʽʟʘʮʽʷ ʘʜʘʧʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘʚʝʜʝʥʥʷ 

ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ. ɺ [26] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʭʽʜʥʠʭ ʝʬʝʢʪʽʚ ʩʠʩʪʝʤ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʪʘʢ ʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʽʘʛʨʘʤʦʫʪʚʦʨʶʶʯʫ ʩʭʝʤʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʩʝʤʽʥʘʨʘʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 2014 ï 2018 ʨ.; ʥʘ I 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠè, 22 ʞʦʚʪʥʷ 2015 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ñʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾò, 
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17-20 ʣʠʩʪʦʧʘʜʘ, 2015 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ II ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠè, 20 ʛʨʫʜʥʷ 2015 ʨ. 

(ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ V ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, ʛʨʫʜʝʥʴ 2015 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ ɯɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠè, 02 

ʙʝʨʝʟʥʷ 2016ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʩʝʤʽʥʘʨʽ ʄʉɽ çʊʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʢʦʥʚʝʨʛʝʥʪʥʳʭ ʩʝʪʝʡ: ʨʝʰʝʥʠʷ ʧʦʩʪ-NGN, 4G ʠ 5Gè, 17-18 ʣʠʩʪʦʧʘʜʘ 

2016 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ VIII ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʇʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, 11-12 ʢʚʽʪʥʷ 2017 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ ɯʍ 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, 12 ï 

13 ʛʨʫʜʥʷ  2017 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ); ʥʘ X ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, 12-13 ʢʚʽʪʥʷ 2018 ʨ. (ʂʠʾʚ, ʋʢʨʘʾʥʘ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, 

ʰʝʩʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʫ. ɿʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʨʦʙʠʪʠ ʩʢʣʘʜʘʻ 307 ʩʪʦʨʽʥʢʠ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʩʪʠʪʴ 50 

ʨʠʩʫʥʢʽʚ ʪʘ 9 ʪʘʙʣʠʮʴ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 249 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 25 

ʩʪʦʨʽʥʢʘʭ ʪʘ 8 ʩʪʦʨʽʥʦʢ ʜʦʜʘʪʢʽʚ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



30 

ʈʆɿɼɯʃ 1  

ɸʅɸʃɯɿ ʄʆɾʃʀɺʀʍ ʐʃʗʍɯɺ ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ 

ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʈɸɼɯʆʊɽʍʅɯʏʅʀʍ ʉʀʉʊɽʄ ʅɸɿɽʄʅʆɻʆ 

ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʂʆʄʇʃɽʂʉʋ ʋʇʈɸɺʃɯʅʅʗ 

ʉʋʇʋʊʅʀʂʆɺʀʄ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʄ ʂʃɸʉʊɽʈʆʄ 

 

ʆʩʥʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʩʫʧʫʪʥʠʢʦʚʠʭ ʣʽʥʽʡ - ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʚʪʨʘʪ ʨʘʜʽʦʩʠʛʥʘʣʫ, ʦʙʫʤʦʚʣʝʥʠʭ ʟʘʛʘʩʘʥʥʷʤ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ. ʂʨʽʤ 

ʦʩʣʘʙʣʝʥʥʷ, ʩʠʛʥʘʣ ʧʽʜʜʘʻʪʴʩʷ ʩʧʦʪʚʦʨʝʥʥʷʤ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ 

ʚʧʣʠʚʽʚ [57]. ʆʜʥʠʤ ʟ ʽʩʪʦʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʘʜʽʦʩʠʛʥʘʣʠ ʧʨʠ ʡʦʛʦ 

ʧʦʰʠʨʝʥʥʽ, ʻ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʽ ʟʘʚʤʠʨʘʥʥʷ [9,11,58 õ 60] ʚ ʽʦʥʦʩʬʝʨʥʦʤʫ ʰʘʨʽ 

ʘʪʤʦʩʬʝʨʠ ɿʝʤʣʽ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʫ. 

ʋ ʮʠʭ ʫʤʦʚʘʭ ʦʙʣʽʢ ʚʧʣʠʚʫ ʫʩʽʭ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʨʘʜʽʦʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʟʘʚʘʜʦʚʦʾ 

ʦʙʩʪʘʥʦʚʢʠ,  ʽ ʫ ʪʦʡ ʞʝ ʯʘʩ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʶʯʠʪʠ ʟʘʡʚʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ, 

ʱʦ ʚʝʣʴʤʠ ʚʘʞʣʠʚʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʙʦʨʪʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ [4-7,61-

64]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʢʦʩʤʽʯʥʠʭ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ 

ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʠʤʠ, ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʦʰʠʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚ ʽʦʥʦʩʬʝʨʽ ɿʝʤʣʽ, ʜʦʩʣʽʜʞʝʥʽ ʧʠʪʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʪʨʘʥʩʽʦʥʦʩʬʝʨʥʠʤ ʢʘʥʘʣʦʤ ʟʚ'ʷʟʢʫ ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʥʘʟʝʤʥʠʭ 

ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʢʦʩʤʽʯʥʠʭ ʨʘʜʽʦʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʟʘʛʘʣʴʥʘ ʽ ʯʘʩʪʢʦʚʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

1.1.  ʋʤʦʚʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʽ 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ ʫ ʢʦʩʤʽʯʥʠʭ ʨʘʜʽʦʢʘʥʘʣʘʭ 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʽʜʦʤʦʾ ʣʽʪʝʨʘʪʫʨʠ [8,16,17,19,33,43] ʧʦʢʘʟʘʚ, ʱʦ ʚʧʣʠʚ 

ʩʝʨʝʜʦʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʥʘ ʨʘʜʽʦʭʚʠʣʽ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ ʜʝʮʠʤʝʪʨʦʚʦʛʦ 

ʜʽʘʧʘʟʦʥʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʽʥʽ ʘʤʧʣʽʪʫʜʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ, ʟʤʽʥʽ 

ʰʚʠʜʢʦʩʪʽ ʽ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ, ʫ ʧʦʚʦʨʦʪʽ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʪʘ ʫ 
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ʩʧʦʪʚʦʨʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʜʘʥʠʭ ʩʠʛʥʘʣʽʚ. ʋʤʦʚʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ [65 õ 69], ʪʦʤʫ 

ʧʦʚʥʠʡ ʾʭ ʘʥʘʣʽʟ ʚʠʷʚʣʷʻʪʴʩʷ ʩʢʣʘʜʥʠʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʪʨʘʩʠ ʧʦʰʠʨʝʥʥʷ, ʚʠʜʽʣʷʶʯʠ ʪʽ ʯʠʥʥʠʢʠ, 

ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ. ɸʥʘʣʽʟ ʩʝʨʝʜʦʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ, ʩʚʽʜʯʠʪʴ [68,70], ʱʦ ʛʝʦʛʨʘʬʽʯʥʽ 

ʧʨʦʮʝʩʠ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʘʪʤʦʩʬʝʨʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʙʽʣʴʰ ʙʽʣʴʰ 

ʧʦʚʽʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʩʠʣʠ ʧʦʣʷ, ʱʦ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʬʣʫʢʪʫʘʮʽʡ, ʘ ʻ 

ʧʨʠʯʠʥʦʶ ʜʦʙʦʚʠʭ, ʩʝʟʦʥʥʠʭ ʽ, ʚʟʘʛʘʣʽ, ʧʦʚʽʣʴʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʨʽʚʥʷ 

ʧʦʣʷ [71,72,73]. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ [4,5,74,75], ʜʣʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʣʽʥʽʡ ʭʘʨʘʢʪʝʨʥʽ 

ʧʝʨʝʰʢʦʜʠ ʧʦ ʩʫʤʽʱʝʥʦʤʫ ʢʘʥʘʣʫ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʧʨʦʤʝʥʷʤʠ, ʘ ʥʘ ʯʘʩʪʦʪʘʭ ʚʠʱʝ 

10 ɻɻʮ ʽ ʧʦʛʣʠʥʘʥʥʷ ʚ ʛʽʜʨʦʤʝʪʝʦʨʘʭ (ʨʠʩ. 1.1). 

 

ʈʠʩ.1.1. ʇʦʛʣʠʥʘʥʥʷ ʨʘʜʽʦʭʚʠʣʽ ʚ ʛʽʜʨʦʤʝʪʝʦʨʘʭ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʽʘʧʘʟʦʥʘʭ ʜʝʮʠʤʝʪʨʦʚʠʭ ʽ ʩʘʥʪʠʤʝʪʨʦʚʠʭ ʨʘʜʽʦʭʚʠʣʴ 

ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʨʘʜʽʦʩʠʩʪʝʤ, ʻ ʪʨʦʧʦʩʬʝʨʥʽ ʽ 

ʽʦʥʦʩʬʝʨʥʽ ʩʧʦʪʚʦʨʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʫ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʣʷʨʠʟʘʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ ʽ 

ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʤʠ ʟʘʚʤʠʨʘʥʥʷʤʠ. ʊʦʤʫ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ 

ʜʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʈʊʉ. 
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ʇʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʪʨʦʧʦʩʬʝʨʫ, ʚʽʣʴʥʫ ʚʽʜ ʛʽʜʨʦʤʝʪʝʦʨʽʚ, ʨʘʜʽʦʭʚʠʣʽ 

ʚʽʜʯʫʚʘʶʪʴ ʦʩʣʘʙʣʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʝ ʝʬʝʢʪʘʤʠ ʧʦʛʣʠʥʘʥʥʷ ʽ ʨʦʟʩʽʶʚʘʥʥʷ ʚ 

ʢʠʩʥʽ ʽ ʧʘʨʘʭ ʚʦʜʠ. ʆʩʣʘʙʣʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʤʦʣʝʢʫʣʘʤʠ ʢʠʩʥʶ ʽ ʥʝʢʦʥʜʝʥʩʦʚʘʥʦʾ 

ʚʦʜʷʥʦʾ ʧʘʨʠ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʝʣʠʯʠʥʦʶ ʽʥʪʝʛʨʘʣʴʥʠʭ ʚʪʨʘʪ [75]: 
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ʜʝ  cʊ(l, H) - ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʚ ʪʨʦʧʦʩʬʝʨʽ; 

           n(H) - ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʦʤʣʝʥʥʷ ʪʨʦʧʦʩʬʝʨʠ; 

        H1 ʽ h2 - ʚʠʩʦʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʡʤʘʣʴʥʦʾ ʽ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʘʥʪʝʥ (ʥʘʜ   

                      ʨʽʚʥʝʤ ʤʦʨʷ); 

ʅ - ʧʦʪʦʯʥʘ ʚʠʩʦʪʘ ʨʘʜʽʦʪʨʘʩ;  

a - ʢʫʪ ʤʽʩʮʷ ʨʘʜʽʦʧʨʦʤʝʥʶ; 

R - ʨʘʜʽʫʩ ɿʝʤʣʽ. 

 

ʅʘ ʨʠʩ. 1.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʦʩʣʘʙʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʫ ʫ  ʪʨʦʧʦʩʬʝʨʽ 

ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ. ɸʥʘʣʽʟ ʛʨʘʬʽʢʘ (ʨʠʩ. 1.2) ʧʦʢʘʟʫʻ, ʱʦ ʽ ʚ 

ʤʽʣʽʤʝʪʨʦʚʦʤʫ ʽ ʚ ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʜʽʘʧʘʟʦʥʘʭ ʜʦʚʞʠʥ ʭʚʠʣʴ ʚʠʥʠʢʘʻ ʩʝʣʝʢʪʠʚʥʝ 

ʧʦʛʣʠʥʘʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻ ʽʩʥʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʠʭ çʚʽʢʦʥ ʈʘʜʽʦʧʨʦʟʦʨʠʡè [55], ʜʝ 

ʟʘʛʘʩʘʥʥʷ ʩʠʛʥʘʣʫ ʩʪʘʻ ʜʦʩʠʪʴ ʤʘʣʠʤ ʽ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʠʡ ʨʘʜʽʦʟʚ'ʷʟʦʢ. 

 

 

ʈʠʩ. 1.2. ɿʘʣʝʞʥʽʩʪʴ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʈʊʉ ʚʽʜ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʧʨʠ 

ʟʘʚʤʠʨʘʥʥʷʭ ʨʘʜʽʦʩʠʛʥʘʣʫ, ʜʝ: 1-ʨʽʚʝʥʴ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ 

ʩʠʛʥʘʣʫ ʥʘ 1 ʜɹ; 2-ʨʽʚʝʥʴ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʩʠʛʥʘʣʫ ʥʘ 10 ʜɹ; 3-

ʨʽʚʝʥʴ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʩʠʛʥʘʣʫ ʥʘ 30 ʜɹ. 
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ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʽʟʥʠʭ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ ʜʦʚʦʜʠʪʴʩʷ 

ʟʫʩʪʨʽʯʘʪʠʩʷ ʟ ʩʠʣʴʥʠʤ ʚʧʣʠʚʦʤ ʽʦʥʽʟʦʚʘʥʦʾ ʩʝʨʝʜʦʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ 

[37,39]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʽʦʥʦʩʬʝʨʠ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʧʦʛʣʠʥʘʥʥʽ 

ʨʘʜʽʦʩʠʛʥʘʣʫ ʽ ʣʘʤʘʥʥʽ ʨʘʜʽʦʭʚʠʣʽ [76 õ 80], ʘ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʣʷʨʠʟʘʮʽʡʥʠʤ ʟʤʽʥ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʧʣʦʱʠʥʠ 

ʧʦʣʷʨʠʟʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʫ ʌʘʨʘʜʝʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʛʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʝʣʝʢʪʨʦʥʽʚ ʫʟʜʦʚʞ ʪʨʘʻʢʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, ʢʫʪʘ ʤʽʞ ʥʘʧʨʷʤʢʦʤ 

ʧʦʰʠʨʝʥʥʷ, ʽ ʥʘʧʨʷʤʢʦʤ ʤʘʛʥʽʪʥʠʭ ʩʠʣʦʚʠʭ ʣʽʥʽʡ ʽ ʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʯʘʩʪʦʪʠ 

ʨʘʜʽʦʩʠʛʥʘʣʫ [49]. 

ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʨʦʙʣʷʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʫ 

ʘʧʘʨʘʪʫʨʫ ʈʊʉ, ʻ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʙʘ. ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʰʫʤʫ ʈʊʉ, 

ʚʠʢʣʠʢʘʥʝ ʟʙʽʣʴʰʝʥʥʷʤ ʰʫʤʫ ʥʝʙʘ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1.2 ʜʣʷ ʩʠʩʪʝʤ ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʰʫʤʫ 2-30 ʜɹ [81]. 

ʅʘ ʨʠʩ. 1.2 ʧʦʢʘʟʘʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʧʣʠʚʫ ʰʫʤʫ ʥʝʙʘ, ʩʪʚʦʨʶʚʘʥʦʛʦ 

ʨʘʜʽʦʬʽʟʠʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʚ ʘʪʤʦʩʬʝʨʽ ʫ ʥʝʩʢʽʥʯʝʥʥʦ ʚʫʟʴʢʦʤʫ ʧʨʦʤʝʥʽ ʧʨʠ 

ʨʽʟʥʠʭ ʢʫʪʘʭ ʤʽʩʮʷ ʥʘ ʨʘʜʽʦʯʘʩʪʦʪʽ ʚʽʜ 1 ʜʦ 100 ɻɻʮ. ɻʨʘʬʽʢʠ ʥʘ ʨʠʩ. 1.2 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʘʪʤʦʩʬʝʨʥʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ 20 ̄ʉ, 

ʪʠʩʢ-1 ʘʪʤ., ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʦʜʷʥʦʾ ʧʘʨʠ 10 ʛ/ ʤ3, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ - 58%.  

ʋ ʨʦʙʦʪʘʭ [68,82,83] ʜʘʥʦ ʘʥʘʣʽʟ ʜʞʝʨʝʣ ʨʘʜʽʦʬʽʟʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ, ʽ ʥʘʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʊʘʙʣ.1.1).  

ʆʜʥʘʢ, ʚ ʟʘʟʥʘʯʝʥʠʭ ʨʦʙʦʪʘʭ ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʠ ʚʧʣʠʚʫ ʏʉɿ ʥʘ 

ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʅɺʏ ʪʘ ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ, ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʷʢʠʭ ʥʘ ʨʘʜʽʦʩʠʛʥʘʣ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʩʘʤʝ ʮʝʡ ʧʨʦʮʝʩ ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʦʙʤʝʞʫʻ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʫ ʟʚ'ʷʟʢʫ ʽ ʚʠʟʥʘʯʘʻ ʥʘʜʽʡʥʽʩʪʴ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ [84]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʰʫʤʽʚ ʚ ʘʥʪʝʥʥʦ-

ʧʨʠʡʤʘʣʴʥʦʤʫ ʪʨʘʢʪʽ (ʨʠʩ. 1.2) ʧʦʻʜʥʫʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʩʠʛʥʘʣʫ 

ʯʝʨʝʟ ʏʉɿ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ. ʊʘʢ, ʥʘ ʨʠʩ. 1.2 

ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʰʫʤʫ ʨʘʜʽʦʩʠʩʪʝʤʠ 438 ʂ ʽ ʟʘʚʤʠʨʘʥʥʽ ʨʘʜʽʦʩʠʛʥʘʣʫ ʥʘ 10 ʜɹ 
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(ʚʽʜʧʦʚʽʜʘʻ ʰʫʤʫ ʥʝʙʘ 243 ʂ) ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʩʢʣʘʜʝ 5,25 ʜɹ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʥʦʰʝʥʥʷʤ ʩʠʛʥʘʣ-ʰʫʤ ʧʨʠ ʷʩʥʦʤʫ ʥʝʙʽ [85].  

ʊʘʙʣʠʮʷ 1.1. 

ʇʘʨʘʤʝʪʨʠ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ ʟʙʫʨʝʥʴ 

ɼʞʝʨʝʣʦ 
ʝʥʝʨʛʽʷ, 

ɼʞ 

ʇʦʪʫʞʥʽʩʪʴ, 

ʄɺʪ 
ʇʨʠʤʽʪʢʠ 

ʆʧʪʠʯʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʉʦʥʮʷ 

1014-1015 104 ʊʨʠʚʘʣʽʩʪʴ ʜʽʾ 104-105 ʩ, 

ʚʠʩʦʪʘ 1001000 ʢʤ 

ʩʦʥʷʯʥʠʡ ʚʽʪʝʨ 1013-1014 103 ʪʝ ʞ 

ʙʣʠʩʢʘʚʢʘ <1010 104 ɺʠʩʦʪʘ <1 ʢʤ 

ʚʫʣʢʘʥ <1020 <109-1010  

ʮʠʢʣʦʥ 1021-1022 <1011 ʊʨʠʚʘʣʽʩʪʴ ʜʽʾ 104-105 ʟ 

ʫʨʘʛʘʥ 1014 1010-1011 ʊʨʠʚʘʣʽʩʪʴ ʜʽʾ 103-104 ʟ 

ʮʫʥʘʤʽ 1013 106-107 ʊʨʠʚʘʣʽʩʪʴ ʜʽʾ 1-10 ʟ 

ʟʝʤʣʝʪʨʫʩ <1018 <1010-1011 
ʊʨʠʚʘʣʽʩʪʴ ʜʽʾ 10-102 ʩ, 

ʛʣʠʙʠʥʘ 10102 ʢʤ 

 

ɺ ʽʩʥʫʶʯʠʭ ʧʫʙʣʽʢʘʮʽʷʭ [77,84], ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʶ ʏʉɿ, ʨʦʙʣʷʪʴʩʷ 

ʩʧʨʦʙʠ ʢʽʣʴʢʽʩʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʷʚʠʱʘ, ʚʚʘʞʘʶʯʠ ʱʦ: 

1) ʪʠʤʯʘʩʦʚʽ ʟʤʽʥʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʫʞʝ ʧʦʚʽʣʴʥʦ ʚ 

ʤʘʩʰʪʘʙʽ ʧʝʨʽʦʜʫ ʨʘʜʽʦʭʚʠʣʽ; 

2) ʭʘʨʘʢʪʝʨʥʠʡ ʨʦʟʤʽʨ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʜʦʚʞʠʥʠ ʭʚʠʣʽ. 

ɺʽʜʦʤʦ [86,87], ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʙʣʠʞʝʥʽ 

ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʏʉɿ ʥʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ. ʇʝʨʝʡʜʝʤʦ 

ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʨʽʰʝʥʥʶ ʜʘʥʦʾ ʟʘʜʘʯʽ 

[50·56]. 

1. ʄʝʪʦʜ ʩʣʘʙʢʠʭ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʥʘ ʦʩʥʦʚʽ ʥʘʙʣʠʞʝʥʥʷ 

ʈʠʪʦʚʘ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʠ ʘʥʘʣʽʟʽ ʏʉɿ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ 

ʨʦʟʩʽʶʚʘʥʥʷ ʥʘ ʘʤʧʣʽʪʫʜʫ ʭʚʠʣʽ ʚʩʝʨʝʜʠʥʽ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʰʘʨʫ ʚ ʧʨʠʧʫʱʝʥʥʽ 

ʩʣʘʙʢʠʭ ʤʝʨʝʭʪʽʥʴ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʪʦʜʦʤ ʩʣʘʙʢʠʭ ʟʘʚʤʠʨʘʥʴ. ʆʙʣʘʩʪʴ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʣʘʩʷ ʙʘʛʘʪʴʤʘ ʘʚʪʦʨʘʤʠ [88 õ 91] ʽ ʥʠʤʠ 

ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʙʣʠʞʝʥʥʷ ʈʠʪʦʚʘ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʧʦ ʽʦʥʦʩʬʝʨʥʠʭ ʟʘʚʤʠʨʘʥʥʷʤ ʥʘʚʽʪʴ ʫ ʨʘʟʽ ʜʦʩʠʪʴ ʩʠʣʴʥʠʭ 

ʏʉɿ [92,93]. 

2. ʄʝʪʦʜ ʧʘʨʘʙʦʣʽʯʥʦʛʦ ʨʽʚʥʷʥʥʷ. ɿ ʨʦʩʪʦʤ ʬʣʫʢʪʫʘʮʽʡ ʚʽʜʥʦʩʥʦʾ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘe ʚʩʝ ʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʩʪʘʶʪʴ ʝʬʝʢʪʠ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʥʘ ʥʝʨʝʛʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʥʘʙʣʠʞʝʥʥʷ ʈʠʪʦʚʘ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʨʽʰʝʥʥʶ ʟʘʜʘʯʽ ʚ ʨʘʤʢʘʭ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʨʦʟʩʽʶʚʘʥʥʷ. ʊʘʢ ʷʢ ʬʘʢʪʠʯʥʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʤʘʣʽʩʪʴ ʬʣʫʢʪʫʘʮʽʡ ʬʘʟʠ ʯʘʩʪʦ 

ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʜʦʩʠʪʴ ʚʝʣʠʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʦ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʣʴʥʠʡ ʚʽʜ ʜʘʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʤʝʪʦʜ. ʎʝʡ 

ʤʝʪʦʜ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʘʢʽ ʤʽʨʢʫʚʘʥʥʷ: 

- ʚ ʧʨʠʧʫʱʝʥʥʽ ʨʦʟʩʽʶʚʘʥʥʷ ʚʧʝʨʝʜ ʧʦʣʷ ʥʘ ʜʝʷʢʽʡ ʚʠʩʦʪʽ ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ 

ʚʽʜ ʧʦʚʝʜʽʥʢʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʽ ʤʝʥʰʦʾ ʟʘ ʜʘʥʫ ʚʠʩʦʪʫ; 

- ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʨʘʜʽʦʭʚʠʣʽ ʫ ʚʠʧʘʜʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʚʽʜʩʪʘʥʴ, ʷʢʘ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʘ ʟʘ ʤʘʩʰʪʘʙ ʧʦʟʜʦʚʞʥʴʦʾ ʢʦʨʝʣʷʮʽʾ, ʧʦʣʝ ʭʚʠʣʽ ʟʤʽʥʶʻʪʴʩʷ ʜʫʞʝ 

ʤʘʣʦ ʚ ʤʝʞʘʭ ʤʘʩʰʪʘʙʫ ʚʝʨʪʠʢʘʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ.  

ʊʦʤʫ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʤʝʥʪʽʚ ʧʦʣʷ, ʢʦʨʝʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ ʟʘʤʽʥʶʶʪʴ ʥʘ ʄʘʨʢʽʚʩʴʢʝ ʥʘʙʣʠʞʝʥʥʷ [94], ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʢʣʘʩʪʠ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʧʦʚʝʜʽʥʢʫ ʚʠʱʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʤʝʥʪʽʚ ʩʠʛʥʘʣʫ ʩʭʠʣʴʥʦʛʦ ʜʦ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ. 

3. ʄʝʪʦʜ ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʦ ʪʨʘʻʢʪʦʨʽʷʭ. ɼʘʥʠʡ ʤʝʪʦʜ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʠʡ ʧʨʠ 

ʘʥʘʣʽʟʽ ʩʠʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚ ʨʝʞʠʤʽ ʥʘʩʠʯʝʥʥʷ. ʆʜʥʘʢ, ʧʨʠ 

ʪʘʢ ʟʚʘʥʽʡ çʷʩʥʽʡ ʧʦʛʦʜʽè ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʟʘʚʠʱʝʥʠʤʠ [43]. 

4. ʄʝʪʦʜ ʬʘʟʦʚʦʛʦ ʝʢʨʘʥʫ. ɼʘʥʠʡ ʤʝʪʦʜ ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʧʦʜʘʥʥʷ 

ʽʦʥʦʩʬʝʨʠ ʫ ʚʠʛʣʷʜʽ ʰʘʨʫʚʘʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ 

ʪʦʥʢʠʭ ʜʠʬʨʘʢʮʽʡʥʠʭ ʝʢʨʘʥʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʰʣʷʭʫ ʧʦʰʠʨʝʥʥʷ 

ʨʘʜʽʦʭʚʠʣʴ. ʂʦʞʝʥ ʟ ʝʢʨʘʥʽʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʰʣʷʭʫ ʧʦʰʠʨʝʥʥʷ ʽ ʚʥʦʩʠʪʴ 

ʚʠʧʘʜʢʦʚʠʡ ʬʘʟʦʚʠʡ ʟʩʫʚ ʚ ʩʠʛʥʘʣ. ʉʫʪʪʻʚʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ ʥʘ 
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ʜʽʣʷʥʮʽ ʩʝʨʝʜʦʚʠʱʘ ʟʘʤʽʥʥʦʛʦ ʬʘʟʦʚʠʤ ʝʢʨʘʥʦʤ ʦʙʫʤʦʚʣʝʥʘ ʚʤʽʩʪʦʤ ʝʣʝʢʪʨʦʥʽʚ 

ʚ ʤʝʞʘʭ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʩʝʨʝʜʦʚʠʱʘ.  

ʋ ʢʦʞʥʽʡ ʪʦʯʮʽ ʥʘ ʰʣʷʭʫ ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ, ʘʤʧʣʽʪʫʜʘ ʽ ʬʘʟʘ ʷʢʦʾ ʻ ʬʫʥʢʮʽʷʤʠ 

ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʫ ʧʣʦʱʠʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʜʦ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ. 

ʈʝʟʫʣʴʪʫʶʯʝ ʧʦʣʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʩʫʤʫ ʦʜʥʘʢʦʚʠʭ ʧʣʦʩʢʠʭ ʭʚʠʣʴ ʟ ʜʝʱʦ 

ʚʽʜʤʽʥʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʦʰʠʨʝʥʥʷ.  

ʎʷ ʩʫʤʘ ʧʣʦʩʢʠʭ ʭʚʠʣʴ, ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪʦʚʠʤ ʩʧʝʢʪʨʦʤ ʭʚʠʣʴʦʚʦʛʦ ʧʦʣʷ, 

ʚʠʷʚʣʷʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʌʫʨ'ʻ-ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʧʦʣʷ 

ʥʘ ʜʠʬʨʘʢʮʽʡʥʦʤʫ ʝʢʨʘʥʽ. ʂʫʪʦʚʠʡ ʩʧʝʢʪʨ ʤʦʞʥʘ çʧʝʨʝʥʝʩʪʠè ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʜʠʬʨʘʢʮʽʡʥʦʤʫ ʝʢʨʘʥʫ, ʜʦʜʘʚʰʠ ʬʘʟʦʚʠʡ ʟʩʫʚ, ʚʥʝʩʝʥʠʤ ʚʽʣʴʥʠʤ ʧʨʦʩʪʦʨʦʤ. 

ɺʠʢʦʥʫʶʯʠ ʟʚʦʨʦʪʥʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦ ʧʨʦʩʪʦʨʦʚʠʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʦʪʨʠʤʫʻʤʦ 

ʨʦʟʧʦʜʽʣ ʧʘʜʘʶʯʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʝʢʨʘʥʽ.  

ʎʝʡ ʨʦʟʧʦʜʽʣ ʧʦʪʽʤ ʤʦʜʠʬʽʢʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ 

ʬʘʟʦʚʦʛʦ ʟʩʫʚʫ, ʱʦ ʚʥʦʩʠʪʴʩʷ ʝʢʨʘʥʦʤ. ʆʪʨʠʤʘʥʠʡ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʢʫʪʦʚʠʡ 

ʩʧʝʢʪʨ ʧʝʨʝʥʦʩʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʝʢʨʘʥʫ. ʇʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, 

ʧʦʢʠ ʥʝ ʙʫʜʝ ʟʥʘʡʜʝʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦ ʘʧʝʨʪʫʨʽ ʘʥʪʝʥʠ ʧʨʠʡʤʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɺʠʢʦʥʫʶʯʠ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʦ ʧʨʦʩʪʦʨʦʚʠʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʦʪʨʠʤʫʻʤʦ 

ʨʦʟʧʦʜʽʣ ʧʘʜʘʶʯʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʝʢʨʘʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʦʯʝʚʠʜʥʦ, ʱʦ ʚʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ ʜʝʮʠʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ʤʽʩʮʷ. ʇʨʠʯʦʤʫ 

ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʤʽʩʮʷ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʪʨʘʩʠ ʧʦʰʠʨʝʥʥʷ, ʟʦʢʨʝʤʘ ʪʨʦʧʦʩʬʝʨʥʦʛʦ 

ʰʘʨʫ ʽ ʽʦʥʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʪʨʘʩʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ [50,52]. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʚʠʱʝ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ 

ʩʧʝʮʠʬʽʢʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ ʜʝʮʠʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ 

ʜʦʚʞʠʥ ʭʚʠʣʴ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʈʊʉ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʟʚ'ʷʟʢʫ ʽ ʈʊʉ ʥʘʟʝʤʥʠʭ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʥʘʚʽʛʘʮʽʡʥʠʭ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʮʽʥʢʘ ʫʤʦʚ ʧʦʰʠʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ 

ʜʝʮʠʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʚ ʨʘʜʽʦʢʘʥʘʣʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʘ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʫ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ. ʊʦʤʫ ʚ ʽʥʪʝʨʝʩʘʭ 

ʨʦʟʨʦʙʢʠ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʈʊʉ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʢʣʘʩʪʝʨʫ ʚ ʫʤʦʚʘʭ ʦʙʫʨʝʥʥʷ 

ʽʦʥʦʩʬʝʨʠ ɿʝʤʣʽ. 

1.2.  ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʽʦʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʅɺʏ ʽ ɺɺʏ 

ʜʽʘʧʘʟʦʥʽʚ ʧʽʜ ʯʘʩ ʫʧʨʘʚʣʽʥʥʷ ʢʦʩʤʽʯʥʠʤʠ ʘʧʘʨʘʪʘʤʠ 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ [13·15,17,20,22,24,27] ʇʦʢʘʟʘʚ, ʱʦ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʈʊʉ ʫʧʨʘʚʣʽʥʥʷ ʂɸ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʧʦʙʫʜʦʚʠ. 

ɹʽʣʴʰʽʩʪʴ ʈʊʉ ʅɸʂʋ ʉʊʂ ʨʦʟʨʦʙʣʝʥʠʭ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʧʨʘʮʶʶʪʴ ʫ 

ʜʽʘʧʘʟʦʥʘʭ ʢʦʨʦʪʢʠʭ ʭʚʠʣʴ [24,27,28]. ʏʝʨʝʟ ʚʫʟʴʢʦʩʤʫʛʦʚʽʩʪʴ ʨʘʜʽʦʢʘʥʘʣʫ ʮʽ 

ʣʽʥʽʾ ʤʘʶʪʴ ʤʘʣʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʥʝʚʝʣʠʢʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʥʝ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʚ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʤʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʟʚ'ʷʟʢʫ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʩʫʧʫʪʥʠʢʦʚʦʤʫ ʟʚ'ʷʟʢʫ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʢʽʣʦʤʝʪʨʽʚ [27]. ʋ ʪʦʡ ʞʝ ʯʘʩ, 

ʦʙʤʝʞʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʥʘ ʙʦʨʪʫ ʂɸ ʚʠʢʣʶʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʪʫʞʥʠʭ ʙʦʨʪʦʚʠʭ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʊʦʤʫ ʜʣʷ ʧʨʠʡʥʷʪʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ ʜʦʚʦʜʠʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʥʘʟʝʤʥʠʭ ʈʊʉ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʯʫʪʣʠʚʽ ʧʨʠʡʦʤʥʽ ʧʨʠʩʪʨʦʾ ʽ ʚʝʣʠʢʽ ʘʥʪʝʥʠ ʟ ʚʠʩʦʢʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʩʠʣʝʥʥʷ [27·30]. ɼʣʷ ʟʥʠʞʝʥʥʷ ʚʠʤʦʛ ʜʦ ʯʫʪʣʠʚʦʩʪʽ ʙʦʨʪʦʚʦʛʦ 

ʧʨʠʡʤʘʯʘ ʂɸ, ʥʘ ʥʘʟʝʤʥʠʭ ʈʊʉ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʪʫʞʥʽ ʧʝʨʝʜʘʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

ʂʨʽʤ ʧʨʠʡʤʘʣʴʥʠʭ, ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʽ ʘʥʪʝʥʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʥʘ ʥʘʟʝʤʥʠʭ ʈʊʉ ʻ ʱʝ 

ʨʷʜ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ - ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʨʘʜʽʦʩʪʘʥʮʽʾ, ʩʣʫʞʙʦʚʽ ʟʚ'ʷʟʢʠ ʽ ʪ. ʜ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʟʝʤʥʽ ʈʊʉ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ ʂɸ ʻ ʩʢʣʘʜʥʠʤ ʽʥʞʝʥʝʨʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

[30,31]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʈʊʉ - ʮʝ 

ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʧʨʠʡʥʷʪʦʾ ʥʘʟʝʤʥʠʤʠ ʧʫʥʢʪʘʤʠ ʽʥʬʦʨʤʘʮʽʾ [27,30·32], ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ (ʜʦ ʜʝʩʷʪʢʽʚ ʤʝʛʘʙʽʪ ʚ ʩʝʢʫʥʜʫ), 
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ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʽ ʷʢʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ 

ʾʾ ʦʙʨʦʙʢʠ [31,33,34] (ʪʘʙʣ.1.2).  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʜʦʚʦʣʝʥʥʷ ʮʠʭ ʚʠʤʦʛ ʧʨʠʟʚʝʣʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʫʤʽʱʝʥʠʭ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʩʽʭ ʧʨʦʮʝʩʽʚ 

[33,35,36]. 

ʊʘʙʣʠʮʷ 1.2 

ʊʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʂɸ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʘʨʘʤʝʪʨʠ ʈʝʩʫʨʩ-01 ʈʝʩʫʨʩ-02 ʉʽʯ-1ʄ 

ʊʠʧ ʦʨʙʽʪʠ ʉʦʥʷʯʥʦ-ʩʠʥʭʨʦʥʥʘ ʢʨʫʛʦʚʘ ʢʨʫʛʦʚʘ 

ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ, ʢʤ / 

ʥʘʭʠʣ ʦʨʙʽʪʠ, ʛʨʘʜ. 
670 / 98,04 650 / 82,5 

ʊʠʧ ʦʨʽʻʥʪʘʮʽʾ ʂɸ ʦʨʙʽʪʘʣʴʥʘ ʪʨʠʚʽʩʥʘ, ʘʢʪʠʚʥʘ 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʧʦ ʦʩʥʦʚʥʦʤʫ 

ʨʘʜʽʦʢʘʥʘʣʫ, ʄʙʽʪ / ʩ 

ʜʦ 7,68 30,72-61,44 61,44-15,36 

ʈʦʙʦʯʘ ʯʘʩʪʦʪʘ 

ʨʘʜʽʦʣʽʥʽʾ, ʄɻʮ 
466,5 8192 8192 

 

ɺʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛʠ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʨʦʙʦʪʠ ʚʩʽʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʜʦ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʶʪʴ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʧʨʠʡʦʤʫ-ʧʝʨʝʜʘʯʽ ʟʘʜʘʥʠʭ ʧʦʪʦʢʽʚ ʧʦʚʽʜʦʤʣʝʥʴ ʟ ʥʝʦʙʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʦʙʩʷʛʦʤ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʜʽʘʧʘʟʦʥʽʚ 

ʯʘʩʪʦʪ ʨʘʜʽʦʭʚʠʣʴ (ʩʘʥʪʠʤʝʪʨʦʚʠʭ ʪʘ ʤʽʣʽʤʝʪʨʦʚʠʭ) [27,30,37]. 

ɿʙʽʣʴʰʝʥʥʷ ʨʦʙʦʯʦʾ ʯʘʩʪʦʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʚʫʞʝʥʥʷ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ, ʯʝʨʝʟ ʚʧʣʠʚ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʟʤʝʥʰʫʻ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʚʭʦʜʽ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ, 

ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠʡʦʤʫ.  

ʇʨʠ ʮʴʦʤʫ, ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʫ ʦʙʝʨʝʤʦ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʤʠʣʢʦʚʦʛʦ ʧʨʠʡʦʤʫ ʟ ʂɸ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʚʠʷʚʣʝʥʥʷ 

ʩʠʛʥʘʣʽʚ. 

ʆʮʽʥʠʤʦ ʚʧʣʠʚ ʦʩʥʦʚʥʠʭ ʨʘʜʽʦʬʽʟʠʯʥʠʭ ʷʚʠʱ ʥʘ ʩʪʽʡʢʽʩʪʴ ʈʊʉ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.3 [35,38,39]. 
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ʊʘʙʣʠʮʷ 1.3 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʅɺʏ ʽ ɺɺʏ  ʨʘʜʽʦʭʚʠʣʴ 

ˉ 

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʝʬʝʢʪʫ 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʝʬʝʢʪʫ 

ʍʘʨʘʢʪʝʨ 

ʚʧʣʠʚʫ ʥʘ 

ʷʢʽʩʪʴ 

ʥʘʜʰʚʠʜʢʽʩʥʠʡ 

ʟʚ'ʷʟʢʫ 

1 2 3 4 

1.1 ʟʘʛʘʩʘʥʥʷ ʩʠʛʥʘʣʽʚ 

ʘ) ʤʦʣʝʢʫʣʷʨʥʝ ʟʘʪʫʭʘʥʥʷ ʚ 

çʩʧʦʢʽʡʥʽʡè ʪʨʦʧʦʩʬʝʨʽ 

ʙ) ʟʘʛʘʩʘʥʥʷ ʚ ʛʽʜʨʦʤʝʪʝʦʨʘʭ 

ɿʥʠʞʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ 

1.2 
ʨʦʟʩʽʶʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ 

ʘ) ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʛʽʜʨʦʤʝʪʝʦʨʘʭ; 

ʙ) ʪʫʨʙʫʣʝʥʪʥʠʡ ʨʦʟʩʽʶʚʘʥʥʷ; 
ʪʝ ʞ 

1.3 
ʨʝʬʨʘʢʮʽʷ 

ʨʘʜʽʦʭʚʠʣʴ 

ʘ) ʨʝʛʫʣʷʨʥʘ ʨʝʬʨʘʢʮʽʷ; 

ʙ) ʬʣʫʢʪʫʘʮʽʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʟʘʣʦʤʣʝʥʥʷ 

ʪʝ ʞ 

1.4 

ʄʝʨʝʭʪʽʥʥʷ 

(ʩʮʠʥʪʠʣʷʮʽʾ 

ʘʤʧʣʽʪʫʜʠ ʽ ʬʘʟʠ) 

ʩʠʛʥʘʣʽʚ 

ʘ) ʤʝʨʝʭʪʽʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʨʝʬʨʘʢʮʽʾ ʨʘʜʽʦʭʚʠʣʴ; 

ʙ) ʤʝʨʝʭʪʽʥʥʷ ʚ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ; 

ʚ) ʤʝʨʝʭʪʽʥʥʷ ʚ ʚʦʜʥʠʭ ʘʙʦ 

ʣʴʜʦʩʦʜʝʨʞʘʱʽʭ ʭʤʘʨʘʭ 

ʪʝ ʞ 

1.5 

ɼʦʧʧʣʝʨʽʚʩʴʢʽ 

ʩʧʦʪʚʦʨʝʥʥʷ 

(ʟʤʽʱʝʥʥʷ ʽ 

ʜʝʬʦʨʤʘʮʽʾ 

ʩʧʝʢʪʨʘ) ʩʠʛʥʘʣʽʚ 

ʚʘʨʽʘʮʽʾ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʣʦʤʣʝʥʥʷ 

ʭʚʠʣʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʦʰʠʨʝʥʥʷ 
ʪʝ ʞ 

1.6 

ɿʥʠʞʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʾ ʽ 

ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ 

ʚʠʙʽʨʢʦʚʦʩʪʽ ʘʥʪʝʥ 

ʟʨʦʩʪʘʥʥʷ ʧʦʤʠʣʦʢ ʽ ʚʪʨʘʪ 

ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ; 
ʪʝ ʞ 

1.7 

ɿʤʝʥʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʩʠʣʝʥʥʷ ʘʥʪʝʥ 

ʘ) ʬʣʫʢʪʫʘʮʽʾ ʢʫʪʘ ʧʨʠʭʦʜʫ 

ʭʚʠʣʽ; 

ʙ) ʧʦʨʫʰʝʥʥʷ ʢʦʛʝʨʝʥʪʥʦʩʪʽ 

ʩʠʛʥʘʣʽʚ ʧʦ ʘʧʝʨʪʫʨʽ ʯʝʨʝʟ 

ʬʘʟʦʚʦʾ ʜʠʩʧʝʨʩʽʾ ʪʨʘʻʢʪʦʨʽʡ 

ʧʨʦʤʝʥʽʚ 

ʪʝ ʞ 

1.8 
ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ 

(ʰʫʤ) ʪʨʦʧʦʩʬʝʨʠ 

ʘ) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

çʩʧʦʢʽʡʥʦʶè ʪʨʦʧʦʩʬʝʨʠ; 

ʙ) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʛʽʜʨʦʤʝʪʝʦʨʽʚ; 

ʚ) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ 

ʇʦʷʚʘ 

ʜʦʜʘʪʢʦʚʦʾ 

ʧʝʨʝʰʢʦʜʠ ʽ 

ʩʧʦʪʚʦʨʝʥʴ 

1.9 
ʜʠʬʨʘʢʮʽʷ 

ʨʘʜʽʦʭʚʠʣʴ 
ʜʠʬʨʘʢʮʽʷ ʥʘ ʨʝʣʴʻʬʽ ʤʽʩʮʝʚʦʩʪʽ ʪʝ ʞ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.3 

ˉ 

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʝʬʝʢʪʫ 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʝʬʝʢʪʫ 

ʍʘʨʘʢʪʝʨ 

ʚʧʣʠʚʫ ʥʘ 

ʷʢʽʩʪʴ 

ʥʘʜʰʚʠʜʢʽʩʥʠʡ 

ʟʚ'ʷʟʢʫ 

1 2 3 4 

1.10 

ʆʩʚʽʪʘ 

ʪʨʦʧʦʩʬʝʨʥʠʭ 

ʭʚʠʣʝʚʦʜʥʠʭ 

ʢʘʥʘʣʽʚ 

ʘ) ʧʨʠʟʝʤʥʽ çʭʚʠʣʝʚʦʜʠè; 

ʙ) ʧʽʜʥʷʪʽ çʭʚʠʣʝʚʦʜʠè 
ʪʝ ʞ 

1.11 
ʜʝʧʦʣʷʨʠʟʘʮʽʷ 

ʨʘʜʽʦʭʚʠʣʴ 

ʘ) ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʚ ʛʽʜʨʦʤʝʪʝʦʨʘʭ; 

ʙ) ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʚ ʪʫʨʙʫʣʝʥʪʥʠʭ 

ʫʪʚʦʨʝʥʥʷʭ; 

ʚ) ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʚʥʘʩʣʽʜʦʢ 

ʬʘʨʘʜʝʻʚʩʢʦʛʦ ʦʙʝʨʪʘʥʴ; 

ʛ) ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʚ ʚʦʜʥʠʭ ʘʙʦ 

ʣʴʦʜʦʚʠʭ ʭʤʘʨʘʭ,  

ʜ) ʜʝʧʦʣʷʨʠʟʘʮʽʷ ʚʥʘʩʣʽʜʦʢ 

ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʪʝ ʞ 

1.12 

ɿʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʚʥʫʪʨʽʰʥʴʦ-ʽ 

ʤʽʞʢʘʥʘʣʴʥʠʭ 

ʧʝʨʝʰʢʦʜ 

ʘ) ɿʥʠʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʽ 

ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʚʠʙʽʨʢʦʚʦʩʪʽ 

ʘʥʪʝʥ; 

ʙ) ʦʩʚʽʪʫ ʧʨʦʩʪʦʨʦʚʠʭ ʭʚʠʣʝʚʦʜʥʠʭ 

ʢʘʥʘʣʽʚ; 

ʚ) ʜʠʬʨʘʢʮʽʷ ʥʘ ʨʝʣʴʻʬʽ 

ʤʽʩʮʝʚʦʩʪʽ 

ʇʦʷʚʘ 

ʜʦʜʘʪʢʦʚʦʾ 

ʧʝʨʝʰʢʦʜʠ ʽ 

ʩʧʦʪʚʦʨʝʥʴ 

1.13 

ɹʘʛʘʪʦʧʨʦʤʝʥʝʚʝ 

ʧʦʰʠʨʝʥʥʷ 

ʨʘʜʽʦʭʚʠʣʴ 

ʘ)ʜʠʩʢʨʝʪʥʘ ʙʘʛʘʪʦʧʨʦʤʥʝʚʽʩʪʴ 

(ʨʘʭʫʥʢʦʚʝ ʙʝʟʣʽʯ 

ʙ)çʨʦʟʤʠʪʘè ʙʘʛʘʪʦʧʨʦʤʥʝʚʽʩʪʴ 

(ʢʦʥʪʠʥʫʘʣʴʥʦʾ ʙʝʟʣʽʯ ʧʨʦʤʝʥʽʚ); 

ʚ) ʟʤʽʰʘʥʘ ʤʥʦʛʦʣʫʯʝʚʦʩʪʴ 

ʆʙʤʝʞʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʰʚʠʜʢʦʩʪʽ 

ʇʨʦʤʝʥʽʚ); 

1.14 
ɼʠʩʧʝʨʩʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʨʦʧʦʩʬʝʨʠ 

ʘ) ʘʤʧʣʽʪʫʜʘ ʜʠʩʧʝʨʩʽʷ ʚʥʘʩʣʽʜʦʢ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʘʛʘʩʘʥʥʷ ʚ ʩʤʫʟʽ 

ʯʘʩʪʦʪ; 

ʙ) ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʘ ʜʠʩʧʝʨʩʽʷ ʚ 

ʪʫʨʙʫʣʝʥʪʥʠʭ ʫʪʚʦʨʝʥʥʷʭ 

ʪʝ ʞ 

1.15 
ɿʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 

ʩʧʦʪʚʦʨʝʥʴ 

ʩʠʛʥʘʣʽʚ 

ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʽʡ ʦʙʨʦʙʮʽ ʩʠʛʥʘʣʽʚ 

ʚʥʘʩʣʽʜʦʢ ʦʙʤʝʞʝʥʥʷ ʩʤʫʛʠ ʽ 

ʨʘʜʽʫʩʫ ʢʦʛʝʨʝʥʪʥʦʛʦ 

ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʢʘʥʘʣʫ 

ʪʝ ʞ 

 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʨʦʙʣʷʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. ʎʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ: ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʊ,h ʨʦʙʦʯʠʡ 
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ʜʽʘʧʘʟʦʥ ʭʚʠʣʴ, ʚʧʣʠʚ ʚʽʪʨʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʜʦʱʫ, ʩʥʽʛʫ, ʦʞʝʣʝʜʽ, ʩʦʥʷʯʥʦʛʦ 

ʥʘʛʨʽʚʫ, ʟʤʽʥʥʠʭ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ,ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʚʦʨʦʪʘʭ 

ʘʥʪʝʥʠ ʧʦ ʨʦʟʽ ʤʽʩʮʷ [29,35,40,41]. 

ʋ ʩʫʯʘʩʥʠʭ ʈʊʉ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʰʫʤʽʚ, ʽ ʟʙʽʣʴʰʝʥʥʷ ʪʠʤ ʩʘʤʠʤ 

ʯʫʪʣʠʚʦʩʪʽ ʧʨʠʡʤʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʣʦʰʫʤʥʽ ʧʽʜʩʠʣʶʚʘʯʽ 

ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ. ɰʭ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʚʽʜ 15 ʂ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʛʨʘʜʫʩʽʚ ʂʝʣʴʚʽʥʘ [39,41,42]. ʆʩʢʽʣʴʢʠ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʘʥʪʝʥʠ ʤʘʻ ʪʦʡ ʞʝ ʧʦʨʷʜʦʢ, ʪʦ ʚʦʥʘ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʘʜʽʦʣʽʥʽʾ  ʂɸ - ɿʝʤʣʷ. 

ʐʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ 

ʬʘʢʪʦʨʽʚ. 

ʇʦ-ʧʝʨʰʝ, ʚ ʥʝʾ ʚʭʦʜʠʪʴ ʚ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʩʤʽʯʥʠʭ ʰʫʤʽʚ 

ʪʽʻʾ ʜʽʣʷʥʢʠ ʥʝʙʘ, ʷʢʘ ʦʭʦʧʣʶʻʪʴʩʷ ʘʥʪʝʥʥʠʭ ʧʨʦʤʝʥʝʤ. 

ɽʬʝʢʪʠʚʥʘ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʙʘ Ts ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ [42,43,45]: 

,dde)d()d(TTs

0

dd)d(
d

0ñ
¤ ¡¡n-ñ

n=                                    (1.2) 

ʜʝ ʊ(d) -ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ ʚ ʛʨʘʜʫʩʘʭ ʂ0; 

ɜ (d) -ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 1 ʢʤ;  

     d - ʜʦʚʞʠʥʘ ʪʨʘʩʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ. 

ɿʘʤʽʥʠʚʰʠ ʊ(d)  ʩʝʨʝʜʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʪʨʘʩʽ ʊm, ʦʪʨʠʤʘʻʤʦ 

ʩʧʨʦʱʝʥʠʡ ʚʠʨʘʟ [42]: 

),
L

1
1(TmTs -=  

ʜʝ L - ʚʪʨʘʪʠ ʥʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʰʘʨʫʚʘʪʦʾ 

ʘʪʤʦʩʬʝʨʽ Td ʜʣʷ ʜʘʥʦʛʦ ʢʫʪʘ ʤʽʩʮʷ Z ʜʦʨʽʚʥʶʻ: 

),L1(Tm)z(Td eczcos
0
-+=  z> 100,                      (1.3) 

ʜʝ L0 - ʚʪʨʘʪʠ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʰʠʨʝʥʥʽ (Z = 900). 

 

ʅʘ ʨʠʩ. 1.3 ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʰʫʤʫ ʥʝʙʘ, ʩʪʚʦʨʶʚʘʥʘ ʨʘʜʽʦʬʽʟʠʯʥʠʤʠ 
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ʝʬʝʢʪʘʤʠ ʚ ʘʪʤʦʩʬʝʨʽ ʚ ʥʝʩʢʽʥʯʝʥʥʦ ʚʫʟʴʢʦʤʫ ʧʨʦʤʝʥʽ ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʘʭ ʤʽʩʮʷ ʥʘ 

ʯʘʩʪʦʪʘʭ ʚʽʜ 1 ʜʦ 100 ɻɻʮ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ 200ʉ, ʪʠʩʢ 1 ʘʪʤ., ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʚʦʜʷʥʦʾ ʧʘʨʠ 10 ʛ/ʤ3, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 58%) [43,44].  

 

ʈʠʩ.1.3. ʐʫʤ ʥʝʙʘ, ʦʙʫʤʦʚʣʝʥʠʡ ʨʘʜʽʦʬʽʟʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʙʦʯʦʾ ʯʘʩʪʦʪʠ f ʽ ʢʫʪʘ ʤʽʩʮʷ Z 

 

ʇʨʠʯʦʤʫ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʙʘ, ʦʙʫʤʦʚʣʝʥʘ ʨʘʜʽʦʬʽʟʠʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʚ ʘʪʤʦʩʬʝʨʽ, ʤʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʥʽʟʢʦʰʫʤʣʷʯʽ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ 

ʩʠʛʥʘʣʽʚ, ʢʦʣʠ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʘ ʟʘ 3000ʂ. 

ɿʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʰʫʤʫ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʚʠʢʣʠʢʘʥʝ 

ʟʙʽʣʴʰʝʥʥʷʤ ʰʫʤʫ ʥʝʙʘ, ʟʘʟʥʘʯʝʥʦ ʚ ʪʘʙʣ. 1.4 ʜʣʷ ʩʠʩʪʝʤ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʰʫʤʫ 2

·10 ʜɹ [29,46]. 

ɿʙʽʣʴʰʝʥʥʷ ʰʫʤʽʚ ʉɺʉ (ʪʘʙʣ. 1.4) ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʚʪʨʘʪ ʩʠʛʥʘʣʫ ʯʝʨʝʟ 

ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʽ ʟʘʚʤʠʨʘʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʪʘʚʣʝʥʥʽ 

ʩʠʛʥʘʣ-ʰʫʤ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʥʪʝʥ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʰʫʤʫ 2 ʜɹ ʽ ʟʘʚʤʠʨʘʥʥʷʤ 10 

ʜɹ ʧʦʚʥʝ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʩʢʣʘʜʝ 12 ʜɹ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʥʦʰʝʥʥʷʤ ʩʠʛʥʘʣ-ʰʫʤ ʧʨʠ ʷʩʥʦʤʫ ʥʝʙʽ [42,43]. 
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ʊʘʙʣʠʮʷ 1.4 

ɿʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʰʫʤʫ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ 

ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʰʫʤʫ ʥʝʙʘ 

ʐʫʤ 

ʥʝʙʘ, 

ɼʦ̄ 

ʈʽʚʝʥʴ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʭ 

ʟʘʚʤʠʨʘʥʴ, ʜɹ 

ɽʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʰʫʤʫ, ʜɹ 

ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʰʫʤʫ ʘʥʪʝʥʦʶ ʩʠʩʪʝʤʠ 

2 ʜɹ 

(170̄  ʂ) 

4 ʜɹ 

(438̄  ʂ) 

10 ʜɹ 

(2610̄  ʂ) 

56 

243 

270 

1 

10 

30 

2,5 

3,85 

4,01 

4,32 

5,25 

5,37 

10,08 

10,35 

10,39 

 

ʇʦ-ʜʨʫʛʝ, ʨʽʚʝʥʴ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʉɺʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʫʤʘʤʠ, 

ʦʙʫʤʦʚʣʝʥʠʤʠ ʟʘʛʘʩʘʥʥʷʤ ʨʘʜʽʦʭʚʠʣʴ ʚ ʘʪʤʦʩʬʝʨʽ. ɿ ʚʠʨʘʟʽʚ (1.2), (1.3) ʽ ʛʨʘʬʽʢʘ 

ʥʘ ʨʠʩ.1.1 ʚʠʜʥʦ, ʱʦ ʚʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ 

ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ʤʽʩʮʷ. ʇʨʠʯʦʤʫ ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʤʽʩʮʷ 

ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʪʨʘʩʠ ʧʦʰʠʨʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʦʚʞʠʥʫ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʰʘʨʫ, 

ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦʛʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʩʣʘʙʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʭʚʠʣʴ [42,43]. 

ʊʦʤʫ ʩʫʪʪʻʚʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʦʜʝʨʞʘʥʥʷ 

ʩʧʽʣʴʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ 

ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʱʦʜʦ ʩʫʧʫʪʥʠʢʦʚʠʭ ʨʘʜʽʦʣʽʥʽʡ ʽ 

ʟʥʘʭʦʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʜʘʥʦʾ ʜʦʚʞʠʥʠ ʚʽʜ ʚʝʣʠʯʠʥʠ ʢʫʪʘ ʤʽʩʮʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟ ʮʽʻʶ ʤʝʪʦʶ ʦʧʠʩʫʚʘʥʫ ʛʝʦʠʜʦʤ ʤʦʜʝʣʴ ɿʝʤʣʽ, ʚʨʘʭʫʻʤʦ ʪʘʢʦʞ 

ʚʽʜʦʤʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦ ʚʠʩʦʪʽ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʰʘʨʫ ʚ ʝʢʚʘʪʦʨʽʘʣʴʥʽʡ ʽ 

ʧʨʠʧʣʶʱʝʥʠʭ ʦʙʣʘʩʪʷʭ [44,46], ʧʨʝʜʩʪʘʚʠʚʰʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ 

ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʨʘʜʽʦʣʽʥʽʾ (ʨʠʩ.1.4). ʊʦʜʽ ʤʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʰʫʢʘʥʘ 

ʜʦʚʞʠʥʘ d ʚ ʜʽʘʧʘʟʦʥʽ ʚʝʣʠʯʠʥ ʢʫʪʘ ʤʽʩʮʷ Z [-85Á; +85Á] ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʦʾ 

ʬʦʨʤʫʣʠ [42·44]: 

,K1xxd 2
11 +-=                                            (1.4) 

ʜʝ ʂ1 - ʢʦʝʬʽʮʽʻʥʪ ʝʣʽʧʪʠʯʥʦʩʪʽ, ʧʨʠʯʦʤʫ 
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,
KSinzCosz

KCoszSinz
K1

-

+
=                                            (1.5) 

ʊʦʜʽ ʜʣʷ ʤʦʜʝʣʽ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʨʘʜʽʦʣʽʥʽʾ (ʨʠʩ.1.4) ʙʫʜʝ 

ʩʧʨʘʚʝʜʣʠʚʦ [43]: 
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           (1.6) 

ʜʝ b,a -ʚʽʜʧʦʚʽʜʥʦ ʚʝʣʠʢʘ ʽ ʤʘʣʘ ʧʽʚʚʽʩʴ ɿʝʤʥʦʛʦ ʛʝʦʾʜʘ (ʚ ʢʤ); 

)b(),a( ba ++ -ʚʽʜʧʦʚʽʜʥʦ ʘʧʦʛʝʡ ʽ ʧʝʨʠʛʝʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʝʣʽʧʩʦʾʜʘ (ʚ  

ʢʤ), ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ [42,43]: 
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                                 (1.7) 

{ }11 y;x  - ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʥʘʟʝʤʥʦʾ ʈʊʉ, ʧʨʠʯʦʤʫ 
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ɺʚʘʞʘʶʯʠ, ʱʦ ʥʘʟʝʤʥʠʡ ʪʝʨʤʽʥʘʣ ʨʘʜʽʦʣʽʥʽʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʛʝʦʛʨʘʬʽʯʥʽʡ 

ʰʠʨʦʪʽ 45Á, ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ (1.3)·(1.9), ʟʥʘʭʦʜʠʤʦ ʢʽʣʴʢʽʩʥʫ 

ʟʘʣʝʞʥʽʩʪʴ d ʚʽʜ ʟʥʘʯʝʥʥʷ Z. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

(ʨʠʩ.1.4) (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ), ʥʘʚʝʜʝʥʽ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʾ 

(ʰʪʨʠʭʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ) ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ (ʰʪʨʠʭʦʚʘ ʣʽʥʽʷ) ʩʢʣʘʜʦʚʠʭ ʟʘʛʘʣʴʥʦʾ 
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ʜʦʚʞʠʥʠ d ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʩʫʧʫʪʥʠʢʦʚʦʾ ʨʘʜʽʦʣʽʥʽʾ. ɸʥʘʣʽʟ ʢʨʠʚʠʭ 

ʧʦʢʘʟʫʻ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʢʫʪʽʚ ʤʽʩʮʷ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʧʨʦʪʷʞʥʦʩʪʽ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʨʘʜʽʦʣʽʥʽʡ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʢʫʪʘʭ ʤʽʩʮʷ ʙʣʠʟʴʢʦ 10Á·20 Á, ʽ, ʦʪʞʝ, ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʩʠʣʝʥʥʷʤ ʚʧʣʠʚʫ 

ʟʘʟʥʘʯʝʥʠʭ ʚ ʪʘʙʣ. 1.3 ʨʘʜʽʦʬʽʟʠʯʥʠʭ ʝʬʝʢʪʽʚ[40,41]. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʝʥʥʷ 

ʨʦʙʦʯʦʾ ʜʦʚʞʠʥʠ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ ʈʊʉ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʚʠʱʝ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ 

ʚʘʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ 

ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʰʘʨʽ ɿʝʤʣʽ. 

 

ʈʠʩ. 1.4. ɼʦ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʞʠʥʠ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʨʘʜʽʦʣʽʥʽʾ 

 

ʇʦ-ʪʨʝʪʻ, ʥʘ ʚʝʣʠʯʠʥʫ ʊ hʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʨʽʚʝʥʴ ʙʽʯʥʠʭ ʧʝʣʶʩʪʦʢ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʘʥʪʝʥʠ. ʎʝ ʧʦʚ'ʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʙʽʯʥʠʤʠ ʧʝʣʶʩʪʢʘʤʠ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʘʥʪʝʥʘ ʧʨʠʡʤʘʻ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɿʝʤʣʽ ʽ ʥʠʞʥʽʭ ʰʘʨʽʚ 

ʪʨʦʧʦʩʬʝʨʠ. ʊʘʢ ʷʢ ʟʝʤʥʘ ʧʦʚʝʨʭʥʷ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʰʫʤʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʙʣʠʟʴʢʫ ʜʦ 3000 ʂ, ʪʦ ʨʽʚʝʥʴ ʰʫʤʽʚ ʥʘ ʚʠʭʦʜʽ ʘʥʪʝʥʠ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʙʽʯʥʠʤʠ 

ʧʝʣʶʩʪʢʘʤʠ, ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ. ʇʨʠ ʚʝʣʠʢʠʭ ʢʫʪʘʭ ʤʽʩʮʷ ʧʨʠʡʦʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɿʝʤʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʜʘʣʝʢʽ ʙʽʯʥʽ ʧʝʣʶʩʪʢʠ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ 

ʟʘʟʚʠʯʘʡ ʟʥʘʯʥʦ ʤʝʥʰʝ ʙʣʠʞʥʽʭ ʙʽʯʥʠʭ ʧʝʣʶʩʪʦʢ.  
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ʇʨʠ ʤʘʣʠʭ ʢʫʪʘʭ ʤʽʩʮʷ ʧʨʠʡʦʤ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɿʝʤʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʝʨʝʟ ʙʣʠʞʥʽ ʧʝʣʶʩʪʢʠ, ʽ ʰʫʤʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʘʥʪʝʥʠ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʯʝʨʝʟ 

ʩʫʤʘʨʥʫ ʜʽʶ ʘʪʤʦʩʬʝʨʥʠʭ ʰʫʤʽʚ ʽ ʰʫʤʽʚ ɿʝʤʣʽ. ʊʦʤʫ ʧʨʠ ʢʫʪʘʭ ʤʽʩʮʷ ʤʝʥʰʝ 70 

ʛʨʘʜʫʩʽʚ ʯʝʨʝʟ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʊh  ʟʚ'ʷʟʦʢ ʟ ʂɸ ʟʘʟʚʠʯʘʡ ʥʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ [29,42,44]. 

 

ʈʠʩ. 1.5. ɿʘʣʝʞʥʽʩʪʴ ʜʦʚʞʠʥʠ ʪʨʦʧʦʩʬʝʨʥʦʛʦ ʜʽʣʷʥʢʠ ʨʘʜʽʦʣʽʥʽʾ ʚʽʜ ʢʫʪʘ ʤʽʩʮʷ 

 

ɺʝʣʠʯʠʥʘ ʩʢʣʘʜʦʚʠʭ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʙʫʤʦʚʣʝʥʠʭ ʢʦʩʤʽʯʥʠʤʠ ʽ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʰʫʤʘʤʠ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʥʪʝʥʠ ʽ 

ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʪʽʡ ʜʽʣʷʥʮʽ ʧʨʦʩʪʦʨʫ, 

ʷʢʠʡ ʦʭʦʧʣʶʻʪʴʩʷ ʘʥʪʝʥʥʠʭ ʧʨʦʤʝʥʝʤ [29,30,40]. ʊʦʤʫ ʟʤʝʥʰʝʥʥʷ ʰʫʤʦʚʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʙʽʯʥʠʭ 

ʧʝʣʶʩʪʦʢ ɼʅ[42,44]. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʱʝ ʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʰʫʤʽʚ ʻ ʚʪʨʘʪʠ ʚ ʅɺʏ ʪʨʘʢʪʽ, 

ʚʢʣʶʯʝʥʦʤʫ ʤʽʞ ʘʥʪʝʥʦʶ ʪʘ ʚʭʦʜʦʤ ʧʨʠʡʤʘʯʘ. ʇʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, [40,43] ʱʦ 

ʢʦʞʥʘ ʜʝʩʷʪʘ ʯʘʩʪʢʘ ʜʝʮʠʙʝʣ ʚʪʨʘʪ ʚ ʪʨʘʢʪʽ ʧʽʜʚʠʱʫʻ ʩʫʤʘʨʥʫ ʰʫʤʦʚʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʘʥʪʝʥʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 70 ʂ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʠʡʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʚ ʬʠʜʝʨʥʦʤ ʪʨʘʢʪʽ, 

ʥʘʧʨʠʢʣʘʜ, ʚʢʦʨʦʯʫʶʪʴ ʪʨʘʢʪ. ʇʨʠ ʮʴʦʤʫ ʄʐʋ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʚʠʢʦʥʫʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʙʣʦʢʫ ʽ ʨʦʟʤʽʱʫʶʪʴ ʡʦʛʦʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʚʭʦʜʫ ʦʧʨʦʤʽʥʶʚʘʯʘ. 
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ɼʣʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʦʛʦ ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʦʤʠʣʢʠ ʧʨʠʡʦʤʫ, ʨʦʟʛʣʷʥʝʤʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ 

ʅɸʂʋ ʈʂɸ. 

1.3. ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ  ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʥʘʟʝʤʥʦʛʦ ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʽʜ ʯʘʩ ʫʧʨʘʚʣʽʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ 

ʇʨʦʚʝʜʝʤʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʩʠʛʥʘʣʽʚ 

ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʠʡ 

ʽʥʪʝʨʝʩ ʤʦʞʫʪʴ ʫʷʚʠʪʠ ʩʧʦʩʦʙʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʉɺʉ ʚʦʣʦʜʽʶʪʴ 

ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ. 

ɼʣʷ ʷʢʽʩʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʈʊʉ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʥʪʠʤʝʪʨʦʚʠʡ ʽ ʤʽʣʽʤʝʪʨʦʚʠʡ ʜʽʘʧʘʟʦʥʠ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʱʦ 

ʟʥʠʞʫʻ ʩʪʽʡʢʽʩʪʴ ʈʊʉ ʯʝʨʝʟ ʧʨʦʷʚʠ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘʭ. ʜʣʷ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʦʙʨʘʥʠʡ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.1 ʢʨʠʪʝʨʽʡ - ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ [37,39]. ɻʨʘʬʽʢ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʧʨʠʡʦʤʫ ʜʦʚʽʯʥʠʭ ʆʌʄ ʩʠʛʥʘʣʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1.6 [39,40]. 

 

ʈʠʩ.1.6. ʇʝʨʝʰʢʦʜʦʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʧʨʠʡʦʤʫ ʆʌʄ-2 

ʩʠʛʥʘʣʽʚ: 1 - ʢʦʛʝʨʝʥʪʥʠʡ ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ; 2 - ʦʧʪʠʤʘʣʴʥʠʡ ʥʝʢʦʛʝʨʝʥʪʥʠʡ 

ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ; 3 - ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʠʡ ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ. 
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ɺʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʧʝʨʝʜ ʧʝʨʝʰʢʦʜʘʤʠ ʢʦʛʝʨʝʥʪʥʠʭ ʉɺʉ (ʨʠʩ. 1.5) 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʦʯʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʧʝʨʝʜʘʥʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʧʨʠʡʤʘʣʴʥʦʤʫ 

ʪʝʨʤʽʥʘʣʽ. ɸʚʪʦʢʦʨʝʣʷʮʽʡʥʠʡ ʧʨʠʡʦʤ ʽʥʚʘʨʽʘʥʪʥʠʡ ʜʦ ʩʧʦʪʚʦʨʝʥʴ ʬʦʨʤʠ 

ʧʝʨʝʜʘʥʦʛʦ ʩʠʛʥʘʣʫ [39,40,45]. 

ʇʨʦʚʝʜʝʤʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʢʦʛʝʨʝʥʪʥʦʾ ʉɺʉ ʟ 

ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʶ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʾ ʉɺʉ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʛʣʷʥʝʤʦ ʟʘʣʝʞʥʽʩʪʴ 

ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʚʽʜ ʧʦʤʠʣʢʠ ʥʘʚʝʜʝʥʥʷ ʤʦʥʦʽʤʧʫʣʴʩʥʦʾ 

ʩʠʩʪʝʤʠ [37,43,45]: 

n

B

D

D

h
2

2
5,0

46,2
D

=
q

                                         (1.10) 

ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʛʝʨʝʥʪʥʦʛʦ ʧʨʠʡʦʤʫ ʆʌʄ - 2 

ʩʠʛʥʘʣʽʚ ʙʫʜʝ ʜʦʨʽʚʥʶʻ [34,39,45], 

 

)]2(1)[2(2 hFhFPK -= ,                                       (1.11) 

ʜʝ )(ÖF  - ʽʥʪʝʛʨʘʣ ʧʦʤʠʣʦʢ. 

ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ ʧʨʠʡʦʤʫ ʆʌʄ-2 ʩʠʛʥʘʣʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ [39,45]: 

)5,0exp(5,0 2hPa -= .                                       (1.12) 

ɺʠʙʨʘʚʰʠ ʟʥʘʯʝʥʥʷ [34,37], ʽ ʧʨʦʚʽʚʰʠ ʨʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥ ʜʣʷ (1.11) ʽ 

(1.12) ʦʪʨʠʤʘʻʤʦ ʚʽʜʧʦʚʽʜʥʦ: 

23 10*5,10*5 -- ºº aK PP .                                     (1.13) 

 

ʊʦʜʽ ʚʠʛʨʘʰ ʢʦʛʝʨʝʥʪʥʦʛʦ ʧʨʠʡʦʤʫ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʧʨʠʡʦʤʦʤ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʙʫʜʝ ʜʦʨʽʚʥʶʻ [39,43,45]: 

10=
K

a

P

P
ʨʘʟ.                                                 (1.14) 

ɺʠʨʘʟ (1.14) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʣʽʥʽʡʥʠʭ ʈʊʉ, ʧʨʦʪʝ ʧʨʠ 
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ʧʦʰʠʨʝʥʥʽ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ 

ʭʚʠʣʴ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʘʜʽʦʬʽʟʠʯʥʠʭ ʝʬʝʢʪʽʚ (ʊʘʙʣ. 1.3) ʚʠʥʠʢʘʶʪʴ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʽ ʟʘʚʤʠʨʘʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɸʏʍ) ʽ ʥʝʣʽʥʽʡʥʽʩʪʴ ʬʘʟʦʚʦ-ʯʘʩʪʦʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʌʏʍ) 

ʨʘʜʽʦʢʘʥʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʬʘʟʦʚʽ ʩʧʦʪʚʦʨʝʥʥʷ ʤʦʜʫʣʴʦʚʘʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʟʤʽʱʝʥʥʷ ʦʮʽʥʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [45] ʽ ʚʠʟʥʘʯʘʶʪʴ ʚʠʨʘʟ ʚʽʜʥʦʩʠʥʠ 

ʝʥʝʨʛʽʾ ʝʣʝʤʝʥʪʘ ʩʠʛʥʘʣʫ ʥʘ ʚʭʦʜʽ ʉɺʉ ʜʦ ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʙʽʣʦʛʦ ʰʫʤʫ ʚ 

ʚʠʛʣʷʜʽ [37,39,44] 

jg D= cos*h .                                             (1.15) 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʬʦʨʤʫʣ (1.11), (1.12) ʽ (1.15) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʱʦ ʜʣʷ 

ʜʦʚʽʯʥʠʭ ʆʌʄ ʩʠʛʥʘʣʽʚ ʧʨʠ ʟʥʘʯʝʥʥʷʭ 
o50²Dj  ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ 

ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ ʧʨʠʡʦʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʚ ʪʠʭ ʞʝ ʫʤʦʚʘʭ ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

o60=Dj  ʧʨʦʛʨʘʰ, ʚʠʢʣʠʢʘʥʠʡ ʥʝʣʽʥʽʡʥʠʤʠ ʽʥʝʨʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ 

ʢʦʛʝʨʝʥʪʥʠʭ ʉɺʉ, ʩʢʣʘʜʝ: 

30
*

=
K

K

P

P
 ʨʘʟ,                                                (1.16) 

ʜʝ 
*
KP  - ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠ ʢʦʛʝʨʝʥʪʥʦʤ ʧʨʠʡʦʤʽ ʚ ʢʘʥʘʣʽ ʟ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʤʠ ʟʘʚʤʠʨʘʥʥʷʤʠ; 

K
P  - ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠ ʢʦʛʝʨʝʥʪʥʦʤʫ ʧʨʠʡʦʤʽ ʚ ʢʘʥʘʣʽ ʙʝʟ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ.  

ʈʦʟʛʣʷʥʫʚʰʠ ʪʨʘʜʠʮʽʡʥʽʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ 

ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʅɺʏ ʽ ɺɺʏ ʈʊʉ ʧʨʠ ʧʦʷʚʽ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ 

ʬʘʟʦʚʠʭ ʩʧʦʪʚʦʨʝʥʴ ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʟʘ ʜʦʮʽʣʴʥʝ ʧʝʨʝʭʦʜʠʪʠ ʥʘ 

ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ, ʪʦʙʪʦ ʚ ʨʘʟʽ ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʩʫʧʫʪʥʠʢʦʚʦʾ 

ʨʘʜʽʦʣʽʥʽʾ ʥʘʡʢʨʘʱʠʡ ʘʜʘʧʪʠʚʥʠʡ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ ʅɺʏ ʽ ɺɺʏ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ 

ʟ ʢʦʤʧʝʥʩʘʮʽʻʶ ʧʝʨʝʰʢʦʜ, ʚʠʢʣʠʢʘʥʠʭ ʥʝʣʽʥʽʡʥʠʤʠ ʩʧʦʪʚʦʨʝʥʥʷʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʰʚʠʜʢʦ ʽ ʧʨʘʚʠʣʴʥʦ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ 
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ʧʦʙʫʜʦʚʠ ʘʜʘʧʪʠʚʥʠʭ ʩʭʝʤ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʟ ʢʦʤʧʝʥʩʘʮʽʻʶ ʧʝʨʝʰʢʦʜ ʽ 

ʩʧʦʩʦʙʠ ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ ʚ ʈʊʉ [37,38,43]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʟ 

ʩʫʯʘʩʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʥʝʣʽʥʽʡʥʠʭ ʈʊʉ ʪʘʢʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʙʫʚ ʙʠ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʉɺʉ ʰʣʷʭʦʤ ʟʥʘʭʦʜʞʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ. 

1.4. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʘʥʘʣʽʟʫ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʩʦʙʽʚ ʚ 

ʨʘʜʽʦʣʽʥʽʷʭ ʫʧʨʘʚʣʽʥʥʷ ʂɸ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʦʩʥʦʚʥʠʭ ʦʙ'ʻʢʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ: 

- ʢʦʨʦʪʢʦʯʘʩʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʠʭ ʂɸ ʫ ʟʦʥʽ ʨʘʜʽʦʚʠʜʠʤʦʩʪʽ 

ʥʘʟʝʤʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʪʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʷʻ 

ʨʝʘʣʽʟʫʚʘʪʠ ʪʽʣʴʢʠ ʦʜʥʦʧʫʥʢʪʥʫ ʪʝʭʥʦʣʦʛʽʶ ʫʧʨʘʚʣʽʥʥʷ ʂɸ [26,30,31,34]; 

- ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʛʦ ʽ 

ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʨʠ ʦʙʤʝʞʝʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ 

ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ [33,37,45]; 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʘʩʢʫʚʘʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʰʠʨʠʥʠ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʽ ʧʦʪʫʞʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

[26,27,30]; 

- ʤʘʢʩʠʤʽʟʘʮʽʷ ʩʢʨʠʪʥʦʩʪʽ ʨʦʙʦʪʠ ʙʦʨʪʦʚʦʾ ʘʧʘʨʘʪʫʨʠ  ʂɸ, ʬʘʢʪʫ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʂɸ ʽ ʥʘʟʝʤʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʘ ʪʘʢʦʞ ʟʤʽʩʪʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ 

[31,34,35]. 

ɼʘʥʽ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʟʦʥʠ ʨʘʜʠʦʚʠʜʠʤʦʩʪʠ 

ʥʘʟʝʤʥʠʤ ʈʊʉ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ 

ʚʠʷʚʣʝʥʥʷ ʢʦʩʤʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʨʦʟʚʽʜʢʠ [27,31,34] ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʨʘʜʽʦʢʘʥʘʣʽ ʤʽʞ ʂɸ ʽ ʥʘʟʝʤʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ ʥʘ ʧʨʠʡʤʘʣʴʥʽʡ 
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ʩʪʦʨʦʥʽ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʚʫʞʝʥʥʷʤ ʰʠʨʠʥʠ 

ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʟʘʩʦʙʽʚ. 

ʆʜʥʘʢ ʥʘ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚ 

ʨʘʜʽʦʣʽʥʽʷʭ ʫʧʨʘʚʣʽʥʥʷ ʂɸ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʨʦʙʣʷʪʴ ʬʣʫʢʪʫʘʮʽʾ ʩʠʛʥʘʣʽʚ, 

ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ [29,38,40]. 

ʏʝʨʝʟ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʨʘʜʽʦʭʚʠʣʴ ʚ ʘʪʤʦʩʬʝʨʽ 

(ʷʢ ʧʨʠ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʧʨʠ ʰʪʫʯʥʠʭ ʟʙʫʨʝʥʥʷ ʽʦʥʦʩʬʝʨʠ ʽ ʪʨʦʧʦʩʬʝʨʠ 

ʚʠʧʘʜʢʦʚʽ ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʣʠʢʘʶʪʴ ʨʦʟʩʽʶʚʘʥʥʷ 

ʨʘʜʽʦʭʚʠʣʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʘʜʢʦʚʠʭ ʟʤʽʥ ʘʤʧʣʽʪʫʜʠ ʽ ʬʘʟʠ ʥʘ ʧʨʠʡʤʘʣʴʥʽʡ 

ʩʪʦʨʦʥʽ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʫ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ [38,42,43]. ʎʝ 

ʨʦʙʠʪʴ ʜʦʩʠʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʡʦʤ ʩʠʛʥʘʣʽʚ ʚ ʨʘʜʽʦʩʠʩʪʝʤʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ 

ʦʜʥʦʧʫʥʢʪʥʫ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʂɸ.  

ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʠʡʤʘʣʴʥʽ ʯʘʩʪʠʥʠ ʨʘʜʽʦʣʽʥʽʡ 

ʽʩʥʫʶʪʴ ʚʥʫʪʨʽʰʥʽ (ʪʝʧʣʦʚʽ) ʰʫʤʠ, ʷʢʽ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ [21,24,29]. ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʷʢ ʬʽʟʠʯʥʠʭ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ (ʚʧʣʠʚ ʘʪʤʦʩʬʝʨʠ, ʜʞʝʨʝʣʘ ʨʘʜʽʦʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʤʘʛʥʽʪʦʩʬʝʨʘ ɿʝʤʣʽ ʽ ʽʥ.), ʊʘʢ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʩʘʤʽʡ ʩʠʩʪʝʤʽ [24,29].  

ʎʝ ʚʠʢʣʠʢʘʻ ʚʠʥʠʢʥʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʨʠʡʦʤʥʠʭ ʧʨʠʩʪʨʦʷʭ ʽ 

ʟʤʝʥʰʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ.ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ [29,33,38], ʱʦ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʻ 

ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ (ɼɼ), ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟ ʯʫʪʣʠʚʽʩʪʶ ʪʨʘʢʪʫ, ʘ 

ʟ ʽʥʰʦʛʦ - ʟ ʧʨʦʷʚʦʤ ʡʦʛʦ ʥʝʣʽʥʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʽʥ ʚʠʟʥʘʯʘʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ 

ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʷʢ ʯʫʪʣʠʚʽʩʪʴ ʽ ʚʠʙʽʨʢʦʚʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʩʠʩʪʝʤ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʉɺʉ [40,42,44]: ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ 

ʩʠʛʥʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʽ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʩʘʤʦʾ ʩʠʩʪʝʤʠ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ [27,31,34] ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʰʣʷʭʘʤʠ ʧʦʙʫʜʦʚʠ 

ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʽʥʚʘʨʽʘʥʪʥʠʭ ʜʦ ʟʘʚʘʜʦʚʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʻ:  

1. ʉʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʟ ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʜʝ ʧʝʨʝʜʘʯʘ ʽ ʧʨʠʡʦʤ 

ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʟʤʽʥʥʠʭ ʫ ʯʘʩʽ ʽ ʥʝʟʘʣʝʞʥʠʭ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 
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ʫʤʦʚ ʧʝʨʝʪʚʦʨʝʥʴ. ɼʘʥʽ ʢʦʰʪʠ ʤʘʶʪʴ ʨʷʜ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʬʽʢʩʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʦʚʦʛʦ ʧʨʠʡʦʤʫ: 

- ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ; 

- ʚʝʣʠʢʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ (ʥʘ ʧʝʨʝʜʘʚʘʣʴʥʽʡ ʩʪʦʨʦʥʽ); 

- ʥʠʟʴʢʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

2. ʇʦʙʫʜʦʚʘ ʟʘʩʦʙʽʚ ʟ ʘʜʘʧʪʠʚʥʠʤ ʧʨʠʡʦʤʦʤ ʟʘʩʥʦʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʽ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ ʥʘ ʧʨʠʡʤʘʣʴʥʽʡ ʩʪʦʨʦʥʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ ʥʘ 

ʨʘʜʽʦʢʘʥʘʣ [39,40,42]. ʆʜʥʘʢ ʚ ʜʘʥʠʭ ʟʘʩʦʙʘʭ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʣʽʥʽʡʥʽ 

ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʚ ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʦʤʫ ʪʨʘʢʪʽ ʧʨʠ ʦʙʨʦʙʮʽ ʩʠʛʥʘʣʫ ʽ 

ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʤʝʭʦʚʦʛʦ ʦʙʩʪʘʥʦʚʢʫ ʚ ʢʘʥʘʣʽ ʨʘʜʽʦʟʚ'ʷʟʢʫ. ʈʽʟʥʦʚʠʜʦʤ ʜʘʥʠʭ 

ʢʦʰʪʽʚ ʻ ʢʦʰʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʜʘʧʪʠʚʥʫ ʢʦʤʧʝʥʩʘʮʽʶ ʧʝʨʝʰʢʦʜ 

[29,32,33]. 

3. ʉʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʪʘʢ ʟʚʘʥʠʡ çʢʘʥʘʣ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫè ʤʽʞ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʽ ʧʨʠʡʤʘʣʴʥʽ ʩʪʦʨʦʥʦʶ. ʅʝʜʦʣʽʢʘʤʠ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʢʦʰʪʽʚ ʻ [33,35,40]: 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʢʘʥʘʣʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʱʦ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ, ʨʦʟʥʝʩʝʥʠʭ ʥʘ ʚʝʣʠʢʫ ʚʽʜʩʪʘʥʴ; 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʘʥʘʣʽʟʫ ʽ ʚʠʷʚʣʝʥʽ 

ʥʝʜʦʣʽʢʠ ʚʽʜʦʤʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʟʘʛʘʣʴʥʫ ʥʘʫʢʦʚʫ ʟʘʜʘʯʫ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʷʢ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʈʊʉ ʅɸʂʋ ʉʊʂ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʅɺʏ ʽ ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ.  

ʊʦʤʫ, ʤʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʅɺʏ 

ʽ ɺɺʏ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘʟʝʤʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʽʥʥʷ 

ʩʫʧʫʪʥʠʢʦʚʠʤ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʢʣʘʩʪʝʨʦʤ ʥʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʟʘʛʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʽ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʧʨʠʚʘʪʥʽ ʥʘʫʢʦʚʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ 

ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʅɺʏ ʽ ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ ʈʊʉ ʅɸʂʋ ʉʊʂ; 
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- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʨʘʜʽʦʪʨʘʢʪ ʈʊʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʥʪʠʤʝʪʨʦʚʠʡ ʽ ʤʽʣʽʤʝʪʨʦʚʠʡ ʜʽʘʧʘʟʦʥ 

ʜʦʚʞʠʥ ʭʚʠʣʴ; 

- ʨʦʟʨʦʙʠʪʠ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʷʢʽ 

ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʰʘʨ ʘʪʤʦʩʬʝʨʠ ʟ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʤʠ ʟʘʚʤʠʨʘʥʥʷʤʠ; 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʠʩʪʨʦʾ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ; 

- ʧʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʥʝ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʘʜʘʧʪʠʚʥʠʭ ʈʊʉ. 

ɺʠʟʥʘʯʘʶʯʠ ʚ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʫ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʅɺʏ 

ʽ ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ ʈʊʉ, ʽ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʈʊʉ ʤʦʞʥʘ ʽʩʪʦʪʥʦ 

ʧʽʜʚʠʱʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙʤʝʞʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʤʢʘʤʠ ʧʦʰʫʢʫ 

ʧʨʠʥʮʠʧʦʚʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʟ 

ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʮʽʥʢʦʶ ʷʢʦʩʪʽ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʙʨʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʤʠʣʢʠ ʧʨʠʡʦʤʫ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ ʟ ʂɸ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʚʠʷʚʣʝʥʥʷ. 

1.4.1.  ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ 

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʥʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʈʊʉ ʻ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ [45,47]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʥʽʡʥʠʭ ʤʦʞʥʘ ʚʢʘʟʘʪʠ 

ʻʜʠʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʩʪʨʦʛʠʡ ʘʧʘʨʘʪ çʧʝʨʝʨʘʭʫʥʢʫ ʽʤʦʚʽʨʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʽ ʚʭʦʜʫ ʥʘ ʚʠʭʽʜ ʩʠʩʪʝʤʠè [48,49]. ɺʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ 

ʢʦʥʢʨʝʪʥʦʾ ʈʊʉ ʯʘʩʪʦ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʭ ʚʠʤʦʛʘʭ ʷʢ ʧʨʦ ʭʘʨʘʢʪʝʨ 

ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ, ʪʘʢ ʽ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ.ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ 
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ʪʘʢʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʚ ʪʝʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʣʽʥʽʡʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ 

(ʅɼʋ) [47,48,50]. ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʪʦʯʥʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʘʢʦʛʦ ʨʽʚʥʷʥʥʷ ʚʜʘʻʪʴʩʷ 

ʟʨʦʙʠʪʠ ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ, ʦʩʢʽʣʴʢʠ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʚ ʤʘʪʝʤʘʪʠʮʽ ʱʝ ʩʣʘʙʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʨʽʰʝʥʥʷ ʅɼʋ [51,52]. ʆʜʥʘʢ ʘʥʘʣʽʟ 

ʟʘʟʥʘʯʝʥʠʭ ʨʝʞʠʤʽʚ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʥʫ ʟʘʜʘʯʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʥʝʣʽʥʽʡʥʠʭ ʈʊʉ. ʊʨʘʜʠʮʽʡʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ ʜʽʣʷʪʴʩʷ ʥʘ ʯʠʩʝʣʴʥʽ 

ʽ ʘʥʘʣʽʪʠʯʥʽ [49,51,53]. 

ʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʤʝʪʦʜ ʽʥʪʝʛʨʦʚʘʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ, ʤʝʪʦʜ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʅɼʋ ʦʙʤʝʞʝʥʦ ʟʘʩʪʦʩʦʚʥʽ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʈʊʉ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʢʽʥʮʝʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦ ʚʘʨʽʘʮʽʾ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʭ ʤʝʪʦʜʽʚ ʨʝʛʫʣʷʨʠʟʘʮʽʾ ʟʘʜʘʯʽ [51,53,54]. 

ʄʝʪʦʜ ʬʘʟʦʚʦʾ ʧʣʦʱʠʥʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʠʭ 

ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ. ʇʨʠʯʦʤʫ ʚʽʥ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʣʠʰʝ ʷʢʽʩʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ 

ʚʠʷʚʣʝʥʥʷ, ʥʘ ʚʭʽʜ ʷʢʠʭ ʥʘʜʭʦʜʷʪʴ ʩʪʦʭʘʩʪʠʯʥʽ ʩʠʛʥʘʣʠ ʽ ʧʝʨʝʰʢʦʜʠ [48,51,55].  

ʃʽʥʝʘʨʠʟʘʮʽʷ ʧʦʙʣʠʟʫ ʨʦʙʦʯʦʾ ʪʦʯʢʠ ʩʧʨʘʚʝʜʣʠʚʘ ʣʠʰʝ ʚ ʜʫʞʝ ʚʫʟʴʢʽʡ 

ʤʘʣʦʩʠʛʥʘʣʴʥʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʣʽʥʽʡʥʽ ʜʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ [47,48]. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʫ ʛʘʨʤʦʥʽʡʥʦʾ ʣʽʥʝʘʨʠʟʘʮʽʾ ʤʦʞʣʠʚʦ 

ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚ ʫʞʝ ʟʛʘʜʫʚʘʥʦʤʫ ʧʨʠʩʪʨʦʾ ʚʠʷʚʣʝʥʥʷ ʤʽʩʪʠʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 

ʦʜʥʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʫ ʯʘʩʽ ʘʤʧʣʽʪʫʜʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠ ʧʝʨʽʦʜʠʯʥʠʭ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʘʭ. ʇʨʠ ʮʴʦʤʫ 

ʦʩʥʦʚʥʽ ʯʘʩʪʦʪʠ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ ʧʦʚʠʥʥʽ ʟʙʽʛʘʪʠʩʷ [49,51]. ʊʦʤʫ 

ʟʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʥʝ ʟʘʩʪʦʩʫʻʤʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ ʈʊʉ, ʱʦ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʙʫʜʦʚʫʶʪʴʩʷ ʚ ʯʘʩʽ 

ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ [48,50,56]. 

ʉʪʘʪʠʩʪʠʯʥʘ ʣʽʥʝʘʨʠʟʘʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʫʚʦʨʠʭ ʧʨʠʧʫʱʝʥʴ ʽ 

ʚʠʤʘʛʘʻ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʭ ʚʠʢʣʘʜʦʢ. ʇʨʠ ʮʴʦʤʫ ʦʙʩʷʛ ʦʙʯʠʩʣʝʥʴ ʟʨʦʩʪʘʻ ʟ 

ʨʦʩʪʦʤ ʩʢʣʘʜʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʚʠʷʚʣʝʥʥʷ, ʱʦ ʦʙʤʝʞʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 
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ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʽʯʥʦʾ ʈʊʉ [49,51,52,57]. 

ʄʝʪʦʜ ʢʦʤʙʽʥʦʚʘʥʠʭ ʦʧʠʩʫʶʪʴ ʬʫʥʢʮʽʡ, ʟʙʝʨʽʛʘʶʯʠ ʥʝʜʦʣʽʢʠ ʛʘʨʤʦʥʽʡʥʦʾ ʽ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʣʽʥʝʘʨʠʟʘʮʽʾ, ʯʝʨʝʟ ʩʢʣʘʜʥʽ ʦʙʯʠʩʣʝʥʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

[49,57,58]. ʄʝʪʦʜ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʘʻ ʥʠʟʴʢʫ ʪʦʯʥʽʩʪʴ, ʪʦʤʫ ʱʦ ʥʝ ʚʨʘʭʦʚʫʻ 

ʥʝʣʽʥʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʩʪʨʦʶ ʚʠʷʚʣʝʥʥʷ ʪʦʤʫ, ʱʦ ʚ ʥʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʟʘʟʚʠʯʘʡ ʪʽʣʴʢʠ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʦʨʦʜʞʫʻ ʩʠʩʪʝʤʠ. ɼʣʷ ʧʨʠʩʪʨʦʾʚ 

ʚʠʷʚʣʝʥʥʷ, ʧʦʨʷʜʦʢ ʷʢʠʭ ʚʠʱʝ ʜʨʫʛʦʛʦ, ʤʝʪʦʜʠ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʘʶʪʴ 

ʛʨʦʤʽʟʜʢʠʤʠ ʽ ʥʝ ʥʘʦʯʥʠʤʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʾʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ 

ʚʠʷʚʣʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʟ'ʻʜʥʘʥʴ ʥʝʣʽʥʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʚʠʷʚʣʝʥʥʷ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʫ [49,52]. ʄʦʞʣʠʚʦʩʪʽ ʤʝʪʦʜʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʊʝʡʣʦʨʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʥʝʣʽʥʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʷʚʣʝʥʥʷ ʪʽʣʴʢʠ ʧʨʠ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʚʭʽʜʥʠʭ ʚʧʣʠʚʘʭ,ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʘʨʢʦʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʚʥʷʥʴ ʂʦʣʤʦʛʦʨʦʚʘ - ʌʦʢʢʝʨʘ - ʇʣʘʥʢʘ, ʦʙʤʝʞʝʥʘ 

ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʩʢʣʘʜʥʠʭ ʚʠʢʣʘʜʦʢ. ʊʦʤʫ ʤʝʪʦʜ ʤʘʨʢʦʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʥʝʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʟʘʩʪʦʩʦʚʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ [49,51,58]. ɺʽʜ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʚʽʣʴʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ [56,58,59], ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʚ ʪʝʦʨʽʾ ʥʝʣʽʥʽʡʥʠʭ ʈʊʉ ʽ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʜʘʥʥʽ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ 

ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚʠʷʚʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʷʜʫ ɺʦʣʴʪʝʨʨʘ ʚʽʜ 

ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ [58,60,61 ]: 
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ʘʙʦ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʧʣʦʱʠʥʽ [52]: 
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ʜʝ )(),(),(),( ÖÖÖÖ YXyx - ʚʽʜʧʦʚʽʜʥʦ, ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣʠ ʽ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʃʘʧʣʘʩʘ / ʌʫʨ'ʻ /; )(),( ÖÖ¡ nn Hh  - ʷʜʨʦ ɺʦʣʴʪʝʨʨʘ n-ʛʦ ʧʦʨʷʜʢʫ ʚ ʪʠʤʯʘʩʦʚʽʡ ʽ ʚ 
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ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʣʦʱʠʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʷʜʨʦ ɺʦʣʴʪʝʨʨʘ ʨʘʜʽʦʧʨʠʩʪʨʦʶ 

ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʣʦʱʠʥʽ ʟʘʟʚʠʯʘʡ ʥʘʟʠʚʘʶʪʴ ʡʦʛʦ ʥʝʣʽʥʽʡʥʦʾ 

ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʻʶ (ʅʇʌ) n-ʛʦ ʧʦʨʷʜʢʫ [54,55]; )( ii fS  - ʘʨʛʫʤʝʥʪ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ (ʌʫʨ'ʻ); 1-=j  - ʫʷʚʥʘ ʦʜʠʥʠʮʷ; " - 

ʢʚʘʥʪʦʨ ʩʧʽʣʴʥʦʩʪʽ. 

ʇʝʨʝʚʘʛʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ 

ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʈʊC ʦʙʫʤʦʚʣʝʥʘ ʪʘʢʠʤʠ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤʠ ʡʦʛʦ 

ʧʝʨʝʚʘʛʘʤʠ, ʷʢ: 

- ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʣʽʥʽʡʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʜʝʪʝʢʪʦʨʘ [57], ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʶ ʘʥʘʣʽʟʫ ʷʢ ʘʤʧʣʽʪʫʜʥʠʭ, ʪʘʢ ʽ ʬʘʟʦʚʠʭ 

ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ [59,62]; 

- ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʱʦʜʦ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʝʪʝʢʪʦʨʘ ʽ 

ʩʧʦʩʦʙʽʚ ʾʭ ʚʢʣʶʯʝʥʥʷ, ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʪʦʪ ʽ ʪ.ʜ. [63]; 

- ʽʥʚʘʨʽʘʥʪʥʽʩʪʶ ʱʦʜʦ ʚʠʜʫ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ (ʪʦʙʪʦ ʤʦʞʣʠʚʽʩʪʶ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʷʢ ʜʣʷ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ, ʪʘʢ ʽ ʜʣʷ ʚʠʧʘʜʢʦʚʠʭ ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ) 

[62,64];  

- ʷʚʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʘ ʚʠʭʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʩʠʩʪʝʤ 

ʚʠʷʚʣʝʥʥʷ [61,65,66]; 

- ʧʨʦʩʪʠʡ ʟʚ'ʷʟʢʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʥʝʣʽʥʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʪʝʢʪʦʨʘ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʾʭ ʅʇʌ [64,67]; 

- ʤʦʞʣʠʚʽʩʪʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʭ ʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ ʷʢ ʧʽʜʢʣʘʩʫ 

ʥʝʣʽʥʽʡʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝʣʽʥʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʈʊC ʜʦʙʨʝ ʨʦʟʨʦʙʣʝʥʽ ʪʠʤʯʘʩʦʚʽ ʽ ʩʧʝʢʪʨʘʣʴʥʽ ʤʝʪʦʜʠ [49,67]; 

- ʤʦʞʣʠʚʽʩʪʶ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʘʥʠʡ ʤʝʪʦʜ ʷʢ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ, ʪʘʢ ʽ ʚ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ ʧʣʘʥʘʭ [68,69]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʈʊC [49,68,70]. ʆʜʥʘʢ ʫ ʚʽʜʦʤʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʧʘʨʘʪʫ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʦʛʦ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʚʠʤʦʛ ʜʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʈʊʉ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʨʫʜʥʦʱʘʤʠ ʟ ʜʦʧʦʤʦʛʦʶ 
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ʪʨʘʜʠʮʽʡʥʠʭ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʘ ʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ [71·73].  

ɿ ʦʛʣʷʜʫ ʥʘ ʩʧʝʮʠʬʽʢʫ ʚʧʣʠʚʫ ʅɺʏ ʽ ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ ʨʘʜʽʦʭʚʠʣʴ ʥʘ 

ʩʪʽʡʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʂɸ, ʧʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ 

ʩʧʦʪʚʦʨʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʧʨʠ ʧʨʠʡʦʤʽ ʚ ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʥʝʣʽʥʽʡʥʠʭ 

ʈʊʉ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

1.4.2. ʈʦʟʚʠʪʦʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʈʊʉ ʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ 

ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ 

ɼʣʷ ʦʮʽʥʢʠ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ 

ʅɸʂʋ ʉʊʂ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʷʢʽʩʪʴ ʧʨʠʡʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ [46,74,75]. ɼʣʷ ʮʴʦʛʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʚ 

ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ [50,52,75]. 

ʈʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ ʜʝʪʝʢʪʦʨʘ ʽ ʚʠʤʽʨʶʚʘʯʘ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ 

ʤʥʦʛʦʢʘʩʢʘʜʥʦʡ ʨʘʜʽʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʅɸʂʋ ʂɸ (ʨʠʩ.1.6) [76,77] ʟ ʨʽʟʥʠʤʠ 

ʥʝʣʽʥʽʡʥʠʤʠ ʧʨʦʭʽʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʘʩʢʘʜʽʚ. 

 

ʈʠʩ. 1.7. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʜʝʪʝʢʪʦʨʘ ʽ ʚʠʤʽʨʶʚʘʯʘ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ 

ʈʊʉ ʅɸʂʋ ʂɸ: ʜʝ ʐʌ - ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʬʽʣʴʪʨ; ʙʘʪʴʢʽʚʩʴʢʠʡ ʢʦʥʪʨʦʣʴ - 

ʦʙʤʝʞʫʚʘʯ; ʋʌ - ʚʫʟʴʢʦʩʤʫʛʦʚʠʡ ʬʽʣʴʪʨ; ɸʊ - ʘʤʧʣʽʪʫʜʥʠʡ ʜʝʪʝʢʪʦʨ; ʌʅʏ - 

ʬʽʣʴʪʨ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪ; ʇʋ - ʛʨʘʥʠʯʥʠʡ ʧʨʠʩʪʨʽʡ; ʋʇʊ - ʧʽʜʩʠʣʶʚʘʯ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ; ʈʋ - ʚʠʨʽʰʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. 

ʐʌ ɹʘʪʴʢʽʚ

ʩʴʢʠʡ 

ʋʌ ɸʊ ʦʙʥ ʌʅʏ  ʇʋ 

ɸʊ ʩ / 

 h
ʌʅʏ ʋʇʊ ʈʋ 

fʧʯ 

ʥʘ ɽʆʄ 

ʟʘʭʦʧʣʝʥ

ʥʷ  
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ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʫʟʛʦʜʞʝʥʥʷ ʉɺʉ ʟ 

ʚʭʽʜʥʠʤʠ ʚʧʣʠʚʘʤʠ. ɼʣʷ ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ (ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʩʫʯʦʾ ʯʘʩʪʦʪʽ) ʉɺʉ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʤʘʣʦʩʠʛʥʘʣʴʥʠʡ ʨʝʞʠʤʽ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʥʝʣʽʥʽʡʥʽ 

ʩʧʦʪʚʦʨʝʥʥʷ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ [46,56,78], ʨʷʜ ɺʦʣʴʪʝʨʨʘ (1.18) ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʣʘʩʪʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ [57,63] 

@= Ôä
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nn fXfffHfffY
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21

1

21 )(),...,,(),...,,(  

)()()(),,()()( 321321311 fXfXfXfffHfXfH --+@ , (1.19) 

ʜʝ X (Ö), Y (Ö) - ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʚʭʽʜʥʦʛʦ ʽ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ; 

                  Hn- ʥʝʣʽʥʽʡʥʘ ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ (ʷʜʨʦ ɺʦʣʴʪʝʨʨʘ) n-ʛʦ ʧʦʨʷʜʢʫ; 

                  fi  - ʘʨʛʫʤʝʥʪʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ. 

 

ʊʦʜʽ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʧʦ ʽʥʪʝʨʤʦʜʫʣʷʮʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʤʦʞʥʘ ʟʥʘʡʪʠ 

ʟʘ ʬʦʨʤʫʣʦʶ [59,60,63]: 
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ʜʝ ʂ1 - ʢʦʥʩʪʘʥʪʘ, ʷʢʘ ʦʮʽʥʶʻ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ ʽʥʪʝʨʤʦʜʫʣʷʮʠʦʥʥʠʭ 

ʩʧʦʪʚʦʨʝʥʴ (ʟʘʟʚʠʯʘʡ ʂ1 = 0,01; 0,1); 

      ʍmin (Ö) - ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʯʫʪʣʠʚʽʩʪʴ 

ʧʨʠʩʪʨʦʶ ʚʠʷʚʣʝʥʥʷ; 

      ¥1, ¥2, ¥3 - ʯʘʩʪʦʪʠ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ, ʧʨʠʯʦʤʫ ʯʘʩʪʦʪʘ¥¡= (¥1+¥2-¥3) ʇʦʚʠʥʥʘ 

ʧʦʪʨʘʧʣʷʪʠ ʚ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦ ʚʠʭʦʜʫ ʧʨʠʩʪʨʦʶ ʚʠʷʚʣʝʥʥʷ D¥ʚʠʭ, ɸ 

ʯʘʩʪʦʪʠ ¥1, ¥2, ¥3 ʧʦʚʠʥʥʽ ʧʦʪʨʘʧʣʷʪʠ ʚ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦ ʚʭʦʜʫ D¥ʚʭ. 

         

ɼʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʧʨʠʩʪʨʦʶ ʚʠʷʚʣʝʥʥʷ ʧʦ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʪʚʦʨʝʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʟʦʤ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ [67,68,72]: 
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ʜʝ ʂ2 - ʢʦʥʩʪʘʥʪʘ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʜʣʷ ʉɺʉ ʨʽʚʝʥʴ 

ʧʝʨʝʭʨʝʩʥʠʭ ʩʧʦʪʚʦʨʝʥʴ (ʟʘʟʚʠʯʘʡ ʂ2 = 0,01; 0,1); 
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      ¥, ¥1, -¥2 - ʯʘʩʪʦʪʠ ʧʨʠʡʥʷʪʠʭ ʩʠʛʥʘʣʽʚ ʽ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠʯʦʤʫ 

ʯʘʩʪʦʪʘ¥¡¡= (¥+¥1-¥2) ʇʦʚʠʥʥʘ ʧʦʪʨʘʧʣʷʪʠ ʚ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦ ʚʠʭʦʜʫ 

ʉɺʉ D¥ʚʠʭ, ɸ ʯʘʩʪʦʪʠ ¥, ¥1, ¥2 ʧʦʚʠʥʥʽ ʧʦʪʨʘʧʣʷʪʠ ʚ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦ 

ʚʭʦʜʫ D¥ʚʭ.  

ɹʘʛʘʪʦʢʘʩʢʘʜʥʦʶ ʉɺʉ ʻ ʢʘʩʢʘʜʥʝ ʟ'ʻʜʥʘʥʥʷ m (m = 2,3 ...) ʧʨʠʩʪʨʦʾʚ. ʊʦʜʽ 

ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʢʘʩʢʘʜʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʦ ʽʥʪʝʨʤʦʜʫʣʷʮʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ [79,80]. 
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ʜʝ Hji (Ö) - ʥʝʣʽʥʽʡʥʽ ʧʝʨʝʜʘʚʘʣʴʥʽ ʬʫʥʢʮʽʾ i-ʛʦ (i = 1,3) ʧʦʨʷʜʢʫ j-ʛʦ (j = 1,2, ..., 

m) ʢʘʩʢʘʜʫ, ʧʨʠʯʦʤʫ ʧʝʨʰʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʚʭʽʜʥʽ ʢʘʩʢʘʜʠ ʉɺʉ. 

 

ɼʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʢʘʩʢʘʜʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʧʦ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʪʚʦʨʝʥʴ 

ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʦʶ [72,80,81]: 
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ɿ ʬʦʨʤʫʣ (1.22) ʽ (1.23) ʚʠʧʣʠʚʘʻ, ʱʦ ɼ1 (ɼ2) ʤʝʥʰʝ ʜʣʷ ʚʩʽʭ i = 1,2,3, ..., 

m, ʜʝ ɼi1 (ɼi2) - ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ i-ʛʦ ʢʘʩʢʘʜʫ (i-ʛʦ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʠʩʪʨʦʶ). ʋ ʨʘʟʽ, ʢʦʣʠ ʜʠʥʘʤʽʯʥʽ ʜʽʘʧʘʟʦʥʠ ʚʩʽʭ m ʢʘʩʢʘʜʽʚ ʨʽʚʥʽ ɼi1 (ɼi2) 

D̔¥ʚʭi=D¥ʚʠʭi, "i= [1, ..., m], ʪʦ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʜʘʥʦʾ ʉɺʉ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʚʠʨʘʟʘʤʠ [79,80,82]: 
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3
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m

ɼ
ɼ i= ,                                             (1.24) 

3

2
2

m

ɼ
ɼ i= .                                                 (1.25) 

ʗʢʱʦ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ ʰʠʨʰʝ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

m-ʢʘʩʢʘʜʥʦʛʦ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʫ, ʪʦ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ 

ʜʠʥʘʤʽʯʥʽ ʜʽʘʧʘʟʦʥʠ ʦʢʨʝʤʠʭ ʢʘʩʢʘʜʽʚ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ ʟʤʝʥʰʝʥʥʶ ʾʭ 

ʥʝʣʽʥʽʡʥʠʭ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ [68,73,81]. ɺ ʦʢʨʝʤʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʠʥʘʤʽʯʥʽ ʜʽʘʧʘʟʦʥʠ ʦʢʨʝʤʠʭ ʢʘʩʢʘʜʽʚ ɼi1 (ɼi2) ʽ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ 

ɼɺʍ ʨʽʚʥʽ, ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʨʘʜʠʦʧʨʠʝʤʥʦʛʦ ʪʨʘʢʪʫ ʟ ʜʠʥʘʤʽʯʥʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʩʠʛʥʘʣʽʚ ʥʘ ʡʦʛʦ ʚʭʦʜʽ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʥʝʣʽʥʽʡʥʫ ʧʝʨʝʜʘʪʥʫ ʬʫʥʢʮʽʶ 

ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ i-ʛʦ ʢʘʩʢʘʜʫ ʚ ni ʨʘʟ, ʪʦʙʪʦ 
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ʜʝ ʅ * i3 - ʩʢʦʨʠʛʦʚʘʥʘ ʥʝʣʽʥʽʡʥʘ ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ, ʧʨʠʯʦʤʫ  
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ʎʝ ʝʢʚʽʚʘʣʝʥʪʥʦ ʟʙʽʣʴʰʝʥʥʶ ʜʠʥʘʤʽʯʥʠʭ ʜʽʘʧʘʟʦʥʽʚ i-ʭ ʢʘʩʢʘʜʽʚ: 
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1 iii ɼnɼ = ;     
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*
2 iii ɼnɼ = .                             (1.28) 

ʋ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʠʥʘʤʽʯʥʽ ʜʽʘʧʘʟʦʥʠ ʢʘʩʢʘʜʽʚ 

ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʦʛʦ ʪʨʘʢʪʫ ʥʝ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ ʽ (ʘʙʦ) ʥʝ ʨʽʚʥʽ ʜʠʥʘʤʽʯʥʦʤʫ ʜʽʘʧʘʟʦʥʫ 

ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ, ʥʝʦʙʭʽʜʥʘ ʩʪʫʧʽʥʴ ʟʤʝʥʰʝʥʥʷ ʥʝʣʽʥʽʡʥʦʾ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ i-ʛʦ ʢʘʩʢʘʜʫ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟ ʬʦʨʤʫʣʠ [69,72,80] 

hi= rini ,                                              (1.29) 
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ʆʪʨʠʤʘʥʽ ʚʠʱʝ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʦʚʥʽ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʨʠʡʦʤʥʠʭ ʢʘʩʢʘʜʽʚ, ʘ ʡ ʜʦ 

ʪʘʢʠʭ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ, ʢʦʨʠʩʥʘ ʩʢʣʘʜʦʚʘ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʝʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʻʶ ʧʝʨʝʜʘʯʽ ʂ-ʛʦ (ʂ = 2,3, ...) ʧʦʨʷʜʢʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 
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ʧʨʝʜʩʪʘʚʠʪʠ ʜʘʥʽ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘ ʫ ʚʠʛʣʷʜʽ "ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ" 

[81,83,84]. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʻʤʦ: 
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ʇʦʪʽʤ ʟ H1ʝʢʚ(Ö) ʽ H3ʝʢʚ (Ö) ʉʣʽʜ ʦʧʝʨʫʚʘʪʠ, ʷʢ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʅʇʌ ʧʝʨʰʦʛʦ ʽ 

ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʚʽʜʧʦʚʽʜʥʦ [68,69]. ʇʨʠ ʚʠʚʝʜʝʥʥʽ ʬʦʨʤʫʣ (1.27)·(1.30) ʤʦʞʥʘ 

ʙʫʣʦ ʦʪʨʠʤʘʪʠ, ʱʦ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦ ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ʉɺʉ ʨʽʚʥʽ [73,74].  

ʆʜʥʘʢ, ʜʣʷ ʨʝʘʣʴʥʠʭ ʉɺʉ ʮʷ ʫʤʦʚʘ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʊʦʤʫ ʜʦʩʣʽʜʞʫʻʤʦ ʙʘʛʘʪʦʢʘʩʢʘʜʥʽ ʉɺʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʮʽ ʧʘʨʘʤʝʪʨʽʚ 

ʯʘʩʪʦʪʥʦʾ ʚʠʙʽʨʢʦʚʦʩʪʽ ʦʢʨʝʤʠʭ ʢʘʩʢʘʜʽʚ [72,73,78]. 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʠʡ "ʚʘʛʘ" ʩʢʣʘʜʦʚʠʭ 

ʽʥʪʝʨʤʦʜʫʣʷʮʠʦʥʥʠʭ ʽ ʧʝʨʝʭʨʝʩʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʥʘ ʯʘʩʪʦʪʘʭ ¥¡ ʽ ¥¡¡, ʚʽʜʧʦʚʽʜʥʦ: 

 

32132132131 )()()(),,()( dfdfdffXfXfXfffHfY

ʚʭ ʚʭ ʚʭf f f

--=¡ ñññ
D D D

, (1.31) 

21212132 )()()(),,()( dfdfdffXfXfSfffHfY

ʚʳʭ ʚʳʭ ʚʳʭf f f

--=¡¡ ñññ
D D D

, (1.32) 

ʜʝ X (Ö) = S (Ö) + M (Ö), S (Ö), M (Ö) - ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʠʛʥʘʣʫ ʽ ʧʝʨʝʰʢʦʜʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʨʽʚʥʶʶʯʠ ʜʦʩʣʽʜʞʫʚʘʥʫ ʉɺʉ ʟ ʽʜʝʘʣʴʥʦʶ, ʷʢʘ ʥʝ ʯʫʪʣʠʚʘ ʜʦ ʟʘʚʘʞʘʻ 

ʩʠʛʥʘʣʘʤ ʧʦʟʘ ʩʤʫʛʠ ʯʘʩʪʦʪ D¥̔ʜ¢D¥ʚʠʭ,  

ɿ ʬʦʨʤʫʣ (1.29) ʽ (1,30 ) ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʘʢʽ ʚʠʤʦʛʠ ʜʦ ʰʠʨʠʥʠ ʜʠʥʘʤʽʯʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʨʝʘʣʴʥʦʾ ʉɺʉ [81,84,85]:  

3

1

1
1 )(

)(
)(

fY
fY

fd
ʠʜ
¡

¡
=¡ ,                                  (1.33) 

3

2

2
2 )(

)(
)(

fY
fY

fd
ʠʜ
¡¡

¡¡
=¡¡ ,                                     (1.34) 

ʜʝ d1, d2 - ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʩʪʫʧʽʥʴ ʨʦʟʰʠʨʝʥʥʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʉɺʉ ʧʦ ʽʥʪʝʨʤʦʜʫʣʷʮʽʡʥʠʭ ʽ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʪʚʦʨʝʥʴ 

ʽ ʟʘʣʝʞʥʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʯʘʩʪʦʪʥʦʾ ʚʠʙʽʨʢʦʚʦʩʪʽ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʭʽʜʥʠʭ 
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ʚʧʣʠʚʽʚ. 

ɿʚʽʜʩʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ 

ʰʠʨʠʥʠ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʦʚʽʣʴʥʦʛʦ i-ʛʦ (i = 1,2, ..., m) ʢʘʩʢʘʜʫ ʉɺʉ 

[67,69,80]:  

3
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3
111 iiiii

dnɼɼ h=
ä ,                                     (1.35) 

3
21

3
122 iiiii

dnɼɼ h=
ä .                                  (1.36) 

ʊʦʜʽ ʽʥʪʝʛʨʘʣʴʥʝ ʚʠʤʦʛʘ ʜʦ ʩʪʫʧʝʥʷ ʟʤʽʥʠ ʅʇʌ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ i-ʛʦ 

ʢʘʩʢʘʜʫ ʉɺʉ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ: 

 

{ }
3

3213
3213

)(

),,(
),,(

iii

i
i

dn

fffH
fffH

h

-
=
¡

- ,                      (1.37) 

ʜʝ {|Hi3(Ö)|}
¡,|Hi3(Ö)| - ʥʝʦʙʭʽʜʥʘ ʽ ʚʠʭʽʜʥʘ ʅʇʌ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ i-ʛʦ ʢʘʩʢʘʜʫ ʉɺʉ; 

ni = ni1, Ni2;          hi=hi1,hi2; di = di1, di2. 

   

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʚʭʽʜʥʽ ʚʧʣʠʚʫ ʚ ʩʤʫʟʽ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦ 

ʚʭʦʜʫ ʉɺʉ ʤʘʶʪʴ ʨʽʚʥʦʤʽʨʥʫ ʩʧʝʢʪʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ, ʘ ʅʇʌ H3 (Ö) ʉʫʱʝʩʚʝʥʥʦ 

ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʪʦʛʦ ʞ ʜʽʘʧʘʟʦʥʫ ʯʘʩʪʦʪ ʽ ʜʦʨʽʚʥʶʻ ʅʇʌ H3ʽʜ (Ö). ʊʦʜʽ ʟ 

ʬʦʨʤʫʣ (1.33) ʽ (1.34) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ: 
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ʆʩʢʽʣʴʢʠ ʚʠʨʘʟʠ (1.38) ʽ (1.39) ʦʪʨʠʤʘʥʽ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʫʤʦʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɺʉ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʜʦ 

ʰʠʨʠʥʠ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʡʦʛʦ ʢʘʩʢʘʜʽʚ. ʊʦʜʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

(1.36- 1.39) ʦʪʨʠʤʘʻʤʦ [68,72,80]: 
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ʜʝ ɼi1max, ɼi2max - ʰʠʨʠʥʘ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ i-ʛʦ ʢʘʩʢʘʜʫ ʉɺʉ ʧʦ 

ʽʥʪʝʨʤʦʜʫʣʷʮʽʡʥʠʭ ʽ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʪʚʦʨʝʥʴ ʚʽʜʧʦʚʽʜʥʦ. 

ʆʪʞʝ, ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʅʇʌ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ i-ʛʦ ʢʘʩʢʘʜʫ ʉɺʉ ʤʦʞʝ ʙʫʪʠ 

ʟʥʘʡʜʝʥʘ ʟ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ: 
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ʜʝ {|Hi3(Ö)|} Max - ʅʇʌ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ j-ʛʦ ʢʘʩʢʘʜʫ ʉɺʉ, ʚʽʜʧʦʚʽʜʥʘ ʰʠʨʠʥʽ 

ʡʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ 

ʥʝʣʽʥʽʡʥʽ ʝʬʝʢʪʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʠʡʦʤʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʫʟʛʦʜʠʪʠ ʜʠʥʘʤʽʯʥʽ ʜʽʘʧʘʟʦʥʠ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʚ ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ 

ʉɺʉ. ɿ ʦʛʣʷʜʫ ʥʘ ʦʪʨʠʤʘʥʽ ʚʠʨʘʟʠ, ʧʨʦʚʝʜʝʤʦ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʦʙʤʝʞʝʥʦʩʪʽ 

ʣʽʥ̔ʡʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʘ ʧʨʠʡʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʚ 

ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʽ, ʟʦʢʨʝʤʘ, ʥʘ ʾʭ ʩʪʽʡʢʽʩʪʴ. 

1.5. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ 

ʇʨʦʚʝʜʝʤʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʦʙʤʝʞʝʥʦʩʪʽ ʣʽʥʽʡʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʉɺʉ ʥʘ ʩʪʽʡʢʽʩʪʴ ʧʝʨʝʜ ʧʝʨʝʰʢʦʜʘʤʠ.  

ʋʷʚʽʤʦ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʚʫʟʴʢʦʩʤʫʛʦʚʦʛʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʩʫʯʦʾ 

ʯʘʩʪʦʪʽ ʉɺʉ ʫ ʚʠʛʣʷʜʽ ʫʩʽʯʝʥʦʛʦ ʨʷʜʫ ɺʦʣʴʪʝʨʨʘ [72,73,80]: 
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ii fMfSfffHfMfSfHfY .          (1.43) 

ʗʢʱʦ ʜʠʩʧʝʨʩʽʷ ʬʘʟʠ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʢʦʛʝʨʝʥʪʥʽ ʉɺʉ [73], 

ʪʦ ʘʤʧʣʽʪʫʜʥʽ ʥʝʣʽʥʽʡʥʽ ʩʧʦʪʚʦʨʝʥʥʷ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ 

ʪʠʧʽʚ ʉɺʉ [46,72,73]. 
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ʇʨʠ ʮʴʦʤʫ ʥʝʣʽʥʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʉɺʉ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʟʤʝʥʰʝʥʥʽ ʨʽʚʥʷ 

ʧʨʠʡʥʷʪʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʽ ʧʦʷʚʽ ʥʘ ʚʠʭʦʜʽ ʪʘʢ ʟʚʘʥʠʭ "ʥʝʣʽʥʽʡʥʠʭ ʰʫʤʽʚ" - 

ʩʢʣʘʜʦʚʠʭ ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʫ ʚʠʭʽʜʥʦʤʫ ʩʠʛʥʘʣʽ ʉɺʉ [58,60,63]. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʥʘ ʚʠʭʦʜʽ ʉɺʉ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʢʘʟʘʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʥʘ ʡʦʛʦ ʚʭʦʜʽ [63,72,73]. ʆʪʞʝ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʛʨʘʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ 

ʚʩʽʭ ʥʝʣʽʥʽʡʥʠʭ ʝʬʝʢʪʽʚ ʚ ʉɺʉ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ-

ʰʫʤ [52,54,63]. ɺʠʟʥʘʯʠʤʦ ʚʽʜʥʦʩʥʝ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʜʘʯʽ ʉɺʉ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [48,50,52]: 
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ʊʦʜʽ "ʥʝʣʽʥʽʡʥʠʡ ʰʫʤ" ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʠʡ ʚʠʨʘʟʦʤ ʚʠʛʣʷʜʫ [67,68,73]: 
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ʜʝ ʟʥʘʢ * ʦʟʥʘʯʘʻ, ʱʦ ʚ ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ ʬʦʨʤʫʣʠ (1.45) ʦʧʫʱʝʥʽ ʩʢʣʘʜʦʚʽ, 

ʚʨʘʭʦʚʘʥʽ ʚ ʯʠʩʝʣʴʥʠʢʫ ʚʠʨʘʟʫ (1.44). ɺʠʨʘʟ (1.44) ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʝʣʽʥʽʡʥʽ ʷʚʠʱʘ 

ʪʠʧʫ ʙʣʦʢʫʚʘʥʥʷ "ʟʘʙʠʪʪʷ" ʽ ʟʥʠʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʉɺʉ, ʘ ʬʦʨʤʫʣʘ (1.45) ʦʧʠʩʫʻ 

ʧʝʨʝʭʨʝʩʥʽ ʽ ʽʥʪʝʨʤʦʜʫʣʷʮʽʡʥʽ ʰʫʤʠ [46,69,72,80]. 

ʇʨʠ ʦʮʽʥʮʽ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣ-ʰʫʤ ʥʘ ʚʠʭʦʜʽ, ʷʢʝ ʟʘʟʚʠʯʘʡ ʚʚʘʞʘʶʪʴ ʣʽʥʽʡʥʠʤ [46]. ʊʦʤʫ 

ʜʦʮʽʣʴʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ hʝʬ (Ö) ʅʘ ʚʭʦʜʽ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʉɺʉ [80,81].  

ʊʦʜʽ ʉɺʉ ʚʚʘʞʘʻʤʦ ʫʤʦʚʥʦ ʣʽʥʽʡʥʠʤ ʟ ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʻʶ H1 (Ö), ɸ 

ʩʢʣʘʜʦʚʽ ʥʝʣʽʥʽʡʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʧʝʨʝʨʘʭʦʚʫʻʤʦ ʥʘ ʡʦʛʦ ʚʭʽʜ [72,73]. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʬʦʨʤʫʣ (1.44) ʽ (1.45), ʘ ʪʘʢʦʞ ʦʜʥʦʯʘʩʥʦʩʪʽ ʧʦʷʚʠ ʪʘʢʠʭ ʥʝʣʽʥʽʡʥʠʭ ʝʬʝʢʪʽʚ, ʷʢ 

ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʜʘʯʽ ʉɺʉ ʽ ʚʠʥʠʢʥʝʥʥʷ "ʥʝʣʽʥʽʡʥʠʭ ʰʫʤʽʚ", ʚʠʨʘʟ ʜʣʷ hʝʬ 

(Ö) ʄʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ[78,80]:  
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= ,    (1.46) 

ɼʝ N0 (Ö) - ʚʥʫʪʨʽʰʥʽ ʰʫʤʠ ʉɺʉ, ʧʝʨʝʣʽʯʝʥʽ ʥʘ ʾʾ ʚʭʽʜ; 

h(F) = [| S (f) | / | N0 (f) + M (f) |] - ʤʠʪʪʻʚʝ ʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣ-ʰʫʤ ʥʘ ʚʭʦʜʽ ʉɺʉ; 

        
)(/)()()(

)()()(
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fHfRfMfN

fJfMfN
f

++

+
=g  - ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʽʨʰʝʥʥʷ ʚʽʜʥʦʩʠʥʠ 

ʩʠʛʥʘʣ-ʰʫʤ ʚʥʘʩʣʽʜʦʢ ʥʝʣʽʥʽʡʥʦʩʪʽ ʘʤʧʣʽʪʫʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉɺʉ (0¢ g (Ö ) 

¢1) (ʈʠʩ.1.8). 

 

ʈʠʩ. 1.8 ʅʦʤʦʛʨʘʤʘ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʩʠʣʝʥʥʷ I ʽ ʨʽʚʥʷ "ʥʝʣʽʥʽʡʥʦʛʦ ʰʫʤʫ" R 

 

ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʥʘ ʚʭʦʜʽ ʝʢʚʽʚʘʣʝʥʪʥʦʾ 

ʣʽʥʽʡʥʦʾ ʉɺʉ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʢʦʤʧʣʝʢʩʥʦʶ ʦʮʽʥʢʦʶ ʚʧʣʠʚʫ 

ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʉɺʉ ʚ ʨʘʜʽʦʣʽʥʽʷʭ ʫʧʨʘʚʣʽʥʥʷ ʂɸ [69,70,79]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʉɺʉ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʦʙʨʘʥʠʡ ʢʨʠʪʝʨʽʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤ ʽ ʚʧʣʠʚ ʥʘ ʥʝʾ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʦʤʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ 

ʬʦʨʤʫʣ ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟʠ [69,70,80]: 

)5,0exp(5,0 22ghʈʘ -= ,                                      (1.47) 
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)]2(1)[2(2 gg hFhFPʢ -= .                              (1.48) 

 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʬʽʢʩʦʚʘʥʽʡ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ ʈ0 = 10-5 

ɸʚʪʦʢʦʨʝʣʷʮʽʡʥʠʡ ʧʨʠʡʦʤ (1.47) ʧʽʜ ʯʘʩ ʚʽʜʩʫʪʥʦʩʪʽ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ 

ʟʘʚʤʠʨʘʥʴ "ʧʨʦʛʨʘʻ" 1,9 ʜɹ ʢʦʛʝʨʝʥʪʥʦʛʦ ʧʨʠʡʦʤʫ (1.49). ʆʜʥʘʢ, ʧʨʠ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʥʷʭ ʩʪʽʡʢʽʩʪʴ ʢʦʛʝʨʝʥʪʥʠʭ ʉɺʉ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 3 ʜɹ, 

ʟʤʝʥʰʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ 

ʉɺʉ.  

ʊʦʤʫ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʢʘʥʘʣʘʭ ʟ ʯʘʩʪʦʪʥʦ-

ʩʝʣʝʢʪʠʚʥʠʤʠ ʟʘʚʤʠʨʘʥʥʷʤʠ ʤʝʭʘʥʽʟʤ ʘʜʘʧʪʘʮʽʾ ʧʨʠ ʧʨʠʡʦʤʽ ʨʘʜʽʦʭʚʠʣʴ ʅɺʏ ʪʘ 

ʂɺʏ ʜʽʘʧʘʟʦʥʽʚ. ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʠʪʠ 

ʩʪʽʡʢʽʩʪʴ ʧʝʨʝʜ ʧʝʨʝʰʢʦʜʘʤʠ ʥʘ 1 ʜɹ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ 

ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʉɺʉ ʈʊʉ ʅɸʂʋ ʈʂɸ [46,69,80]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʬʦʨʤʫʣ (1.47) ʽ (1.48) ʦʪʨʠʤʘʻʤʦ ʧʦʨʽʚʥʷʣʴʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʣʝʞʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ ʚʽʜ ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ ʜʣʷ 

ʢʦʛʝʨʝʥʪʥʦʛʦ ʽ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʧʨʠʡʦʤʫ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʅɺʏ ʽ ɺɺʏ 

ʜʽʘʧʘʟʦʥʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʽ ʧʽʜ ʯʘʩ ʚʽʜʩʫʪʥʦʩʪʽ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ 

ʥʘ ʪʨʘʩʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ (ʨʠʩ. 1.9). 

 

ʈʠʩ. 1.8. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʣʝʞʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ ʚʽʜ 

ʚʽʜʥʦʩʠʥʠ ʩʠʛʥʘʣ-ʰʫʤ: 

1,2,3 - ʢʦʛʝʨʝʥʪʥʠʡ ʧʨʠʡʦʤ ʧʨʠ Dj=0Á, Dj=60Á, Dj=80Á ʚʽʜʧʦʚʽʜʥʦ; 

4,5,6 - ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʘ ʧʨʠʡʦʤ ʧʨʠ Dj=0Á, Dj=60Á, Dj=80Á ʚʽʜʧʦʚʽʜʥʦ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʠʨʘʟʽʚ (1.47), (1.48) ʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ.1.8, ʧʨʦʚʝʜʝʤʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʢʦʛʝʨʝʥʪʥʦʛʦ ʽ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʅɺʏ ʽ ʂɺʏ ʜʽʘʧʘʟʦʥʽʚ ʭʚʠʣʴ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣ. 1.5. 

ʊʘʙʣʠʮʷ 1.5 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʢʦʛʝʨʝʥʪʥʦʛʦ ʽ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ  

 ʧʨʠʡʦʤʽʚ ʅɺʏ ʽ ʂɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʟ ʆʌʄ - 2 

ʚʠʜ ʧʨʠʡʦʤʫ ʢʦʛʝʨʝʥʪʥʠʡ ɸʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

Dj Dj Dj=0 Dj=60Á Dj=80Á Dj=0Á Dj=60Á 

ʅʝʦʙʭʽʜʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ-

ʰʫʤ ʜʣʷ ʈʧʨʦ= 10-5 

1,7 3,8 4,7 3,6 3,7 3,7 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʛʣʷʥʫʚʰʠ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʘʜʽʦʧʨʠʩʪʨʦʷʭ 

ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ ʅɸʂʋ ʉʊʂ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʉɺʉ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʦʛʦ 

ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚ ʨʘʜʠʦʫʩʪʨʦʡʩʪʚʘʭ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʮʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʷʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ 

ʅɺʏ ʽ ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʨʦʟʨʦʙʠʤʦ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʉɺʉ. 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1. 

1. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚ ʈʊʉ ʧʦʢʘʟʘʚ, ʱʦ, ʩʪʦʩʦʚʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ. ʆʜʥʘʢ ʜʘʥʠʡ ʤʝʪʦʜ ʤʘʻ 

ʚʽʜʥʦʩʥʦ ʚʫʟʴʢʫ ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʙʤʝʞʝʥʫ ʩʢʣʘʜʥʽʩʪʶ 

ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʅʇʌ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ ʚʠʩʦʢʦʛʦ ʧʦʨʷʜʢʫ; 

ʥʝʜʦʩʪʘʪʥʽʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʥʘʩʣʽʜʦʢ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʧʨʘʢʪʠʯʥʦʛʦ ʫʷʚʣʝʥʥʷ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ ʧʨʠ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʽ ʽ ʪʨʫʜʥʦʱʽʚ 

ʟʥʘʭʦʜʞʝʥʥʷ ʷʜʝʨ ɺʦʣʴʪʝʨʨʘ. ʂʨʽʤ ʪʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʣʠʰʝ ʜʣʷ ʩʭʝʤʦʪʝʭʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 
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ʟʜʽʡʩʥʠʪʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʚ 

ʥʘʧʨʷʤʢʫ ʨʦʟʨʦʙʢʠ ʟʘʛʘʣʴʥʠʭ ʨʝʢʫʨʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʅʇʌ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʫ ʩʢʣʘʜʥʠʭ ʈʊʉ. 

2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʚ 

ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʠʭ ʪʨʘʢʪʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʧʦʪʚʦʨʝʥʥʷ 

ʥ̔ʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʉɺʉ ʥʝʦʙʭʽʜʥʝ ʫʟʛʦʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ ʟ ʜʠʥʘʤʽʯʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ. ɺʧʝʨʰʝ 

ʦʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʚʠʨʘʟʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʟʛʦʜʞʝʥʥʷ ʙʘʛʘʪʦʢʘʩʢʘʜʥʠʭ 

ʨʘʜʽʦʧʨʠʩʪʨʦʾʚ ʈʊʉ ʅɸʂʋ ʉʊʂ ʟ ʚʭʽʜʥʠʤʠ ʚʧʣʠʚʘʤʠ ʧʦ ʰʠʨʠʥʽ ʜʠʥʘʤʽʯʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ. 

3. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʦʙʤʝʞʝʥʦʩʪʽ ʣʽʥʽʡʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʚ ʥʘ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʨʝʘʣʴʥʠʭ ʉɺʉ ʚʥʘʩʣʽʜʦʢ ʾʭ ʥʝʣʽʥʽʡʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʨʠ ʬʽʢʩʦʚʘʥʽʡ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ 10-5 ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʜʝʤʦʜʫʣʷʮʠʷ ʆʌʄ-2 ʩʠʛʥʘʣʽʚ 

ʧʽʜ ʯʘʩ ʚʽʜʩʫʪʥʦʩʪʽ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʴ ʧʨʦʛʨʘʻ 1,9 ʜɹ ʢʦʛʝʨʝʥʪʥʦʾ, 

ʪʦ ʧʨʠ ʯʘʩʪʦʪʥʦ-ʩʝʣʝʢʪʠʚʥʠʭ ʟʘʚʤʠʨʘʥʥʷʭ (ʧʨʠ ʽʩʪʦʪʥʦ ʥʝʟʤʽʥʥʽ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʜʝʤʦʜʫʣʷʮʽʾ) ʩʪʽʡʢʽʩʪʴ ʢʦʛʝʨʝʥʪʥʦʾ ʜʝʤʦʜʫʣʷʮʽʾ ʟʥʠʞʫʻʪʴʩʷ 

ʥʘ 3 ʜɹ . ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʉɺʉ ʥʝ ʜʦʟʚʦʣʷʻ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʘʤ, 

ʧʨʝʜ'ʷʚʣʝʥʠʤ ʜʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʉɺʉ ʈʊʉ ʅɸʂʋ ʉʊʂ. ʊʦʤʫ ʚʚʘʞʘʻʤʦ ʟʘ 

ʜʦʮʽʣʴʥʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʈʊʉ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʽ 

ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʨʘʜʽʦʭʚʠʣʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʽ ʚʠʤʦʛʠ, ʱʦ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʾʭ ʨʦʙʦʪʽ. ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʘʜʽʦʢʘʥʘʣʽʚ ʅɺʏ ʽ ɺɺʏ 

ʜʽʘʧʘʟʦʥʽʚ ʨʘʜʽʦʭʚʠʣʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʪʦʪʥʝ ʾʭ ʚʧʣʠʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʉɺʉ. ɿʦʢʨʝʤʘ, 

ʦʩʣʘʙʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʟʘʟʥʘʯʝʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʚ ʨʘʟʽ ʥʝʥʘʧʨʷʤʣʝʥʠʭ ʘʥʪʝʥ ʥʘ 

ʪʨʘʩʽ ɿʝʤʣʷ - ʂɸ ʩʢʣʘʜʘʻ 190 ʜɹ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʠʡ ʙʽʣʴʰ ʧʦʚʥʠʡ ʦʙʣʽʢ ʩʧʝʮʠʬʽʢʠ 

ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ʅɺʏ ʽ ʂɺʏ ʜʽʘʧʘʟʦʥʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʉɺʉ ʈʊʉ 

ʅɸʂʋ ʉʊʂ. 

5. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʦʜʥʠʤ ʟ ʚʠʤʦʛ ʜʦ 
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ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʈʊʉ ʫʧʨʘʚʣʽʥʥʷ ʂɸ ʚʠʩʪʫʧʘʻ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʚʧʣʠʚʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʘʜʘʧʪʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʡʤʘʣʴʥʦ-

ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʊʦʤʫ ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʧʦ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʽ 

ʨʦʟʚʠʪʢʫ ʽʩʥʫʶʯʠʭ ʘʜʘʧʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʉɺʉ ʅɺʏ ʽ 

ɺɺʏ ʜʽʘʧʘʟʦʥʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʘʥʘʣʽʟ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʽ ʩʭʝʤʦʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ 

ʨʝʘʣʴʥʠʭ ʉɺʉ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʂɸ ʋʢʨʘʾʥʠ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʽ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʉɺʉ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʘʜʘʧʪʠʚʥʦʤʫ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʦʛʝʨʝʥʪʥʦʛʦ ʜʦ ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʛʦ ʧʨʠʡʦʤʫ 

ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ, ʘ ʪʘʢʦʞ ʢʦʤʧʝʥʩʘʮʽʾ ʧʝʨʝʰʢʦʜ, ʚʠʢʣʠʢʘʥʠʭ 

ʥʝʣʽʥʽʡʥʠʤʠ ʩʧʦʪʚʦʨʝʥʥʷʤʠ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. 

6. ʈʽʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʽ ʩʢʣʘʜʦʚʠʭ ʾʾ ʧʨʠʚʘʪʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʘʥʦʾ ʨʦʙʦʪʠ. ʗʢ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʟʘ ʜʦʮʽʣʴʥʝ ʟʘʩʪʦʩʫʚʘʪʠ ʧʦʢʘʟʥʠʢ 

ʷʢʦʩʪʽ - ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠʡʦʤʫ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ, ʟ ʦʛʣʷʜʫ ʥʘ 

ʩʢʣʘʜʥʽʩʪʴ ʽ ʥʝʚʠʚʯʝʥʽʩʪʴ ʟʘʛʘʣʴʥʦʾ ʽ ʩʢʣʘʜʦʚʠʭ ʾʾ ʧʨʠʚʘʪʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʤʝʞʠʪʠ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʝʞʠʤʘʤʠ ʧʦʰʫʢʫ ʧʨʠʥʮʠʧʦʚʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ 

ʧʨʦʧʦʟʠʮʽʡ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʮʽʥʢʦʶ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

7. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʅɺʏ ʽ 

ɺɺʏ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʈʊʉ ʅɸʂʋ ʉʊʂ ʧʦʢʘʟʘʣʦ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʠʩʪʝʤʽ ʚʠʷʚʣʝʥʥʷ 

ʩʠʛʥʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʨʘʜʽʦʩʠʛʥʘʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʟʘ ʜʦʮʽʣʴʥʝ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ ʘʥʘʣʽʟʫ ʥʝʣʽʥʽʡʥʠʭ ʽʥʝʨʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʮʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʷʢʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ ʈʊʉ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʄɸʊʀʏʅɯ ʄʆɼɽʃɯ ʊʈɸɭʂʊʆʈʅʆɰ ʈɸɼɯʆʉʀʉʊɽʄʀ ɯ 

ʇʈʆʉʊʆʈʆɺʆ-ʏɸʉʆɺʀʍ ʉʀɻʅɸʃɯɺ 

2.1. ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʢʣʘʩʪʝʨʫ 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʢʣʘʩʪʝʨʫ [18, 39], ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʠʚʯʝʥʥʷ ʰʣʷʭʽʚ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʦʜʥʽʻʾ ʟ 

ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ. 

ʊʨʘʻʢʪʦʨʥʽ ʨʘʜʽʦʩʠʩʪʝʤʠ ʦʜʝʨʞʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʽ ʚʽʜʜʘʣʝʥʽ 

ʦʙ'ʻʢʪʠ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʭʚʠʣʴʦʚʠʭ ʧʦʣʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʮʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʣʘʩʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʜʙʠʪʪʷ ʘʙʦ ʧʝʨʝʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ. ʎʽ ʧʦʣʷ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʚʭʽʜ ʧʨʠʡʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽ ʻ 

ʥʦʩʽʷʤʠ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦ ʩʚʦʾʡ ʧʨʠʨʦʜʽ ʻ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ ʧʨʦʮʝʩʦʤ. 

ʉʪʨʫʢʪʫʨʘ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʧʨʦʮʝʩʫ (ʭʚʠʣʴʦʚʦʛʦ 

ʧʦʣ̫), ʨʦʟʛʣʷʥʫʪʽ ʚ ʦʙʣʘʩʪʽ, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʡʦʛʦ ʘʥʘʣʽʟ, ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ʧʦʣʦʞʝʥʥʷʤ ʽ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʦʙ'ʻʢʪʘ ʱʦʜʦ ʮʽʻʾ ʦʙʣʘʩʪʽ, ʪʘʢ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʦʛʦ ʦʙ'ʻʢʪʘ (ʡʦʛʦ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ ʪʦʱʦ). ʂʨʽʤ ʮʴʦʛʦ 

ʢʦʨʠʩʥʦʛʦ ʧʦʣʷ, ʱʦ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙ'ʻʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʦʞʫʪʴ 

ʧʨʠʡʤʘʪʠʩʷ ʧʦʣʷ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʽʥʰʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʧʝʨʝʰʢʦʜ. ʇʨʠʟʥʘʯʝʥʥʷʤ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʻ ʘʥʘʣʽʟ ʪʘʢʦʛʦ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʣʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ ʽ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʡ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʨʦʟʰʠʨʠʤʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʩʠʛʥʘʣʽʚ, ʽ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʽʜ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ ʩʠʛʥʘʣʦʤ ʥʝ ʪʽʣʴʢʠ 

ʩʠʛʥʘʣ, ʨʦʟʛʣʷʥʫʪʠʡ ʚ  ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ [40, 41, 42], ʘʣʝ ʡ ʟʦʥʜʫʚʘʣʴʥʠʡ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʩʠʛʥʘʣ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʚ ʜʝʷʢʽʡ ʟʘʜʘʥʽʡ ʦʙʣʘʩʪʽ 

ʧʨʦʩʪʦʨʫ [9, 43]. ʈʦʟʛʣʷʜʘʶʯʠ ʟʦʥʜʫʚʘʣʴʥʠʡ ʩʠʛʥʘʣ ʫ ʮʽʡ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ, 

ʧʦʟʥʘʯʠʤʦ ʡʦʛʦ ʷʢ, ʜʝ ʧʽʜ  ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʜʝʷʢʫ ʦʙʣʘʩʪʴ (ʦʙ'ʻʤ) 

ʧʨʦʩʪʦʨʫ, ʫ ʷʢʽʡ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ, 
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ʜʦʟʚʦʣʷʶʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʚʠʤʦʛʘʤ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʴʦʛʦ ʚʠʙʝʨʝʤʦ ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ 

ʦʙʣʘʩʪʝʡ (ʨʠʩ. 2.1). ʇʝʨʰʘ ʦʙʣʘʩʪʴ ï ʦʙʣʘʩʪʴ ʧʨʦʩʪʦʨʫ , ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʟʦʥʜʫʚʘʣʴʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʩʠʛʥʘʣʽʚ  ʪʘ ʧʽʜ ʦʙʨʦʙʢʫ 

ʧʨʠʡʥʷʪʠʭ ʩʠʛʥʘʣʽʚ . ɼʨʫʛʘ ʦʙʣʘʩʪʴ ï ʦʙʣʘʩʪʴ ʧʨʦʩʪʦʨʫ , ʚ ʷʢʽʡ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʬʦʨʤʦʚʘʥʽ ʟʦʥʜʫʚʘʣʴʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ , ʪʘ ʚ 

ʷʢʽʡ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʨʦʮʝʩʠ ʧʝʨʝʚʽʜʙʠʪʪʷ ʡ ʨʝʪʨʘʥʩʣʷʮʽʾ ʩʠʛʥʘʣʽʚ, ʘ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʚʣʘʩʥʽ ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʭʚʠʣʴ. ʈʽʟʥʽ ʯʘʩʦʚʽ ʡ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʬʫʥʢʮʽʾ ʚ ʩʠʩʪʝʤʽ ʙʫʜʝʤʦ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʚʝʢʪʦʨʘʤʠ ʫ ʙʘʛʘʪʦʤʽʨʥʦʤʫ ʝʚʢʣʽʜʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. ʊʘʢʝ ʧʦʜʘʥʥʷ ʦʩʥʦʚʘʥʝ ʥʘ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʢʣʘʜʘʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʟ ʙʫʜʴ-ʷʢʠʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ 

ʨʷʜʽʚ ʧʦ ʜʝʷʢʠʭ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʬʫʥʢʮʽʷʭ. 

ɺʠʭʦʜʷʯʠ ʟ ʦʙʨʘʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ, 

ʨʦʟʛʣʷʥʝʤʦ ʾʾ ʩʪʘʪʠʩʪʠʯʥʫ ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʥʘ ʨʠʩ. 2.2 [7, 9, 44, 45, 46, 47]. 

ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʩʪʨʫʢʪʫʨʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʯʘʩʪʠʥ, 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʦ ʦʙʣʘʩʪʝʡ:  ï ʦʙʣʘʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʡ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ,  ï 

ʦʙʣʘʩʪʴ ʧʦʰʠʨʝʥʥʷ ʩʠʛʥʘʣʽʚ (ʨʘʜʽʦʢʘʥʘʣ) ʽ ʦʙʣʘʩʪʴ  ï ʦʙʣʘʩʪʴ ʚʟʘʻʤʦʜʽʾ 

ʦʙ'ʻʢʪʽʚ ʽʟ ʟʦʥʜʫʚʘʣʴʥʠʤ ʩʠʛʥʘʣʦʤ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ. ʇʨʦʩʪʽʨ 

ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʦʙ'ʻʢʪʽʚ , ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ  ʚʩʽʭ 

ʤʦʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ ,  ï ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ).  

ʉʢʣʘʜ ʽ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ 

ʜʠʥʘʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʫʭʫ ʦʙ'ʻʢʪʘ, ʪʘʢ ʽ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʠʩʪʝʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ 

ʚ ʦʙʣʘʩʪʽ  ʚʠʙʠʨʘʻʪʴʩʷ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʘʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ . 

ʄʥʦʞʠʥʘ ʘʣʛʦʨʠʪʤʽʚ  ʟʘʧʦʚʥʶʻ ʧʨʦʩʪʽʨ ʘʣʛʦʨʠʪʤʽʚ .  

ʈʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠʩʪʨʦʻʤ . ʆʩʥʦʚʥʠʤ ʥʦʩʽʻʤ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʻ ʚʠʧʨʦʤʽʥʶʚʘʥʠʡ (ʟʦʥʜʫʚʘʣʴʥʠʡ) ʩʠʛʥʘʣ. ʄʥʦʞʠʥʘ ʫʩʽʭ 

ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ  ʟʘʧʦʚʥʶʻ ʧʨʦʩʪʽʨ ʩʠʛʥʘʣʽʚ . ʉʠʛʥʘʣʠ ʫ ʚʠʛʣʷʜʽ 

Z

( );s t r
v

( );s t r
r

M

( );s t r
v

Z N

M

L l
r

( 1i i Nl =
r

K N

M z

z
r

Z

V

s
r

S



72 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʚʠʧʨʦʤʽʥʶʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ, ʜʝ ʚʦʥʠ 

ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʧʝʨʝʰʢʦʜʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʨʦʩʪʽʨ ʧʝʨʝʰʢʦʜ ʫ ʧʨʷʤʦʤʫ 

ʢʘʥʘʣʽ . ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʧʦʣʝ , ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʦʙ'ʻʢʪʦʤ, ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʜʝʷʢʦʛʦ ʦʧʝʨʘʪʦʨʘ  

 

 

ʈʠʩ.2.1. ʇʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ 

 

      (2.1) 

 

ʊʨʘʻʢʪʦʨʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʽʜʙʠʪʪʷ ʘʙʦ 

ʧʝʨʝʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʠʛʥʘʣʽʚ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʫ, ʱʦ 

ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʨʫʭʫ ʦʙ'ʻʢʪʽʚ . ʇʘʨʘʤʝʪʨʠ ʨʫʭʫ ʟʤʽʥʶʶʪʴʩʷ 

ʚ ʯʘʩʽ .  

ʆʜʥʘʢ ʥʘ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʨʫʭʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʚʝʣʠʯʠʥʦʶ ʧʦʩʪʽʡʥʦʶ . ʂʨʽʤ ʮʠʭ ʟʤʽʥ ʩʠʛʥʘʣ 

 ʤʦʞʝ ʤʘʪʠ ʡ ʽʥʰʽ ʟʤʽʥʠ, ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʨʠʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʩʫʪʪʻʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ . ʗʢ ʽ ʩʫʪʪʻʚʽ ʧʘʨʘʤʝʪʨʠ, ʚʦʥʠ ʻ 
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ʬʫʥʢʮʽʷʤʠ ʯʘʩʫ . ʆʜʥʘʢ ʥʘ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʾʭ ʟʤʽʥʦʶ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʽ ʚʚʘʞʘʪʠ, ʱʦ . 

 

ʈʠʩ.2.2. ʉʪʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʚʽʜʙʠʪʠʡ ʘʙʦ ʨʝʪʨʘʥʩʣʴʦʚʘʥʠʡ ʩʠʛʥʘʣ , ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʧʦʣʷ  ʟ ʦʙ'ʻʢʪʦʤ, ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ 

ʚʠʛʣʷʜʽ ʜʝʷʢʦʛʦ ʦʧʝʨʘʪʦʨʘ , ʱʦ ʚʠʟʥʘʯʘʻ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʫ, 

 

      (2.2) 

ʎʽ ʩʠʛʥʘʣʠ , ʫʪʚʦʨʶʶʯʠ ʧʨʦʩʪʽʨ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʩʠʛʥʘʣʽʚ , 

ʚʟʘʻʤʦʜʽʶʪʴ ʫ ʧʨʦʩʪʦʨʽ  ʟ ʧʝʨʝʰʢʦʜʘʤʠ , ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʨʦʩʪʽʨ ʧʝʨʝʰʢʦʜ

, ʽ ʬʦʨʤʫʶʪʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʢʘʥʘʣʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ  ʚ ʦʙʣʘʩʪʽ 

ʦʙʨʦʙʢʠ : 
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 ,     (2.3) 

 

ʱʦ ʟʘʧʦʚʥʶʶʪʴ ʧʨʦʩʪʽʨ ʩʠʛʥʘʣʽʚ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʥʦʞʠʥʫ ʫʩʽʭ 

ʤʦʞʣʠʚʠʭ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ  ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ 

. 

ɼʦ ʧʨʠʡʥʷʪʦʛʦ ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʢʠ  ʩʠʛʥʘʣʫ ʜʦʜʘʶʪʴʩʷ ʧʝʨʝʰʢʦʜʠ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʚʥʫʪʨʽʰʥʽ ʰʫʤʠ ʘʧʘʨʘʪʫʨʠ ʡ ʟʦʚʥʽʰʥʽ ʧʝʨʝʰʢʦʜʠ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʠʩʪʝʤ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ [42, 48, 49], ʫ ʩʠʩʪʝʤʘʭ ʟʽ ʩʢʣʘʜʥʠʤʠ ʜʽʘʛʨʘʤʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʰʢʦʜ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ 

ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʢʨʝʤʦ [7, 17]. 

ɺʥʫʪʨʽʰʥʽ ʧʝʨʝʰʢʦʜʠ ï ʮʝ ʧʝʨʝʣʽʯʝʥʽ ʥʘ ʚʭʽʜ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽ 

ʰʫʤʠ ʘʧʘʨʘʪʫʨʠ. ɼʣʷ ʜʠʩʢʨʝʪʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ ʚʧʣʠʚ ʚʥʫʪʨʽʰʥʽʭ ʧʝʨʝʰʢʦʜ 

ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʚʢʣʶʯʝʥʥʷʤ ʚ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʦʢ ʥʝʟʘʣʝʞʥʠʭ ʜʞʝʨʝʣ 

ʰʫʤʫ , ʜʝ ʧʦʟʥʘʯʝʥʥʷ  ʥʘʣʝʞʠʪʴ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʰʫʤʽʚ, ʘ  ï ʥʦʤʝʨ 

ʝʣʝʤʝʥʪʫ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ . ɸʧʨʦʢʩʠʤʫʶʯʠ ʚʥʫʪʨʽʰʥʽ ʰʫʤʠ 

ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʯʘʩʦʚʠʤʠ ʙʽʣʠʤ ʰʫʤʦʤ ʟʽ ʩʧʝʢʪʨʘʣʴʥʦʶ 

ʱʽʣʴʥʽʩʪʶ  ʡ ʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ 

 

   (2.4) 

 

ʽ ʧʨʠʡʤʘʶʯʠ ʥʝʟʘʣʝʞʥʠʤʠ ʰʫʤʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʚʠʜʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʚʥʫʪʨʽʰʥʽʭ ʰʫʤʽʚ [41] 

 

 ,  (2.5) 

 

ʜʝ  ï ʩʠʤʚʦʣ ʂʨʦʥʝʢʝʨʘ ( ʧʨʠ ). 
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ʇʨʠ ʨʽʚʥʽʡ ʩʧʝʢʪʨʘʣʴʥʽʡ ʱʽʣʴʥʦʩʪʽ ʰʫʤʫ ʦʢʨʝʤʠʭ ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

 (2.5) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʜʦ ʚʠʜʫ 

 ,   (2.6) 

ʜʝ  ï ʦʜʠʥʠʯʥʘ ʤʘʪʨʠʮʷ. 

ɼʣʷ ʤʦʜʝʣʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʘʥʪʝʥʥʦʾ ʨʝʰʽʪʢʠ ʚʥʫʪʨʽʰʥʽ ʰʫʤʠ ʚʩʽʭ 

ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ 

ʙʽʣʠʤ ʰʫʤʦʤ, ʷʢʠʡ ʪʘʢʦʞ ʙʫʜʝ ʜʝʣʴʪʘʢʦʨʝʣʴʦʚʘʥʠʡ ʟʘ ʯʘʩʦʤ ʽ ʧʨʦʩʪʦʨʦʤ ( ʧʦ 

ʜʦʚʞʠʥʽ, ʧʦʚʝʨʭʥʽ ʘʙʦ ʦʙ'ʻʤʫ ʚʽʜʧʦʚʽʜʥʦʾ ʣʽʥʽʡʥʦʾ, ʧʣʦʩʢʦʾ ʘʙʦ ʦʙ'ʻʤʥʦʾ ʘʥʪʝʥʠ). 

ʗʢʱʦ ʨʽʚʝʥʴ ʚʥʫʪʨʽʰʥʽʭ ʰʫʤʽʚ ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʦʜʥʘʢʦʚʦʶ ʩʧʝʢʪʨʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ , ʪʦ ʩʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʙʽʣʦʛʦ ʰʫʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʝʢʪʨʘʣʴʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ʰʫʤʽʚ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʘ ʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʮʴʦʛʦ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʙʽʣʦʛʦ ʰʫʤʫ ʥʘʙʫʚʘʻ ʚʠʜʫ [41] 

 

 . (2.7) 

ʜʝ  ï ʧʨʦʩʪʦʨʦʚʘ ʜʝʣʴʪʘ-ʬʫʥʢʮʽʷ, ʘ  ï ʱʽʣʴʥʽʩʪʴ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʰʫʤʫ, ʦʙʫʤʦʚʣʝʥʘ ʩʧʝʢʪʨʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʚʥʫʪʨʽʰʥʽʭ 

ʰʫʤʽʚ ʦʜʥʦʛʦ ʧʨʠʡʦʤʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʧʝʨʝʣʽʯʝʥʠʭ ʥʘ ʡʦʛʦ ʚʭʽʜ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʘʥʪʝʥ ʚʦʥʘ ʤʘʻ ʭʘʨʘʢʪʝʨ ʣʽʥʽʡʥʦ-ʩʧʝʢʪʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʜʣʷ 

ʣʽʥʽʡʥʠʭ ʘʥʪʝʥ (ʨʦʟʤʽʨʥʽʩʪʴ ï ɺʪ/ɻʮĿʤ), ʧʦʚʝʨʭʥʝʚʦ-ʩʧʝʢʪʨʘʣʴʥʦʾ ʜʣʷ ʧʣʦʩʢʠʭ 

ʘʥʪʝʥ (ɺʪ/ɻʮĿʤ2) ʽ ʦʙôʻʤʥʦ-ʩʧʝʢʪʨʘʣʴʥʦʾ ʜʣʷ ʦʙôʻʤʥʠʭ ʘʥʪʝʥ (ɺʪ/ɻʮĿʤ3), 

ɿʦʚʥʽʰʥʽ ʧʝʨʝʰʢʦʜʠ , ʱʦ ʜʽʶʪʴ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ  ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʚʠʧʘʜʢʦʚʽ ʧʦʣʷ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʥʘ ʧʨʠʡʦʤʥʽ ʘʥʪʝʥʠ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʧʦʣʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʙʽʣʴʰʠʤ ʯʠʩʣʦʤ 

ʨʦʟʦʩʝʨʝʜʞʝʥʠʭ ʫ ʧʨʦʩʪʦʨʽ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʘʣʝʞʥʠʭ ʜʞʝʨʝʣ ʰʫʤʦʚʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʰʢʦʜ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʦʚʠʭ ʬʣʫʢʪʫʘʮʽʡ ʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʘʥʪʝʥʘ ʽ ʚʚʘʞʘʶʯʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʞʝʨʝʣ ʧʝʨʝʰʢʦʜ ʨʦʟʧʦʜʽʣʝʥʘ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʨʽʚʥʦʤʽʨʥʦ ʽ ʚ ʪʽʡ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ, 
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ʱʦ ʥʘʩ ʮʽʢʘʚʠʪʴ, ʟʘʡʥʷʪʘ ʢʦʨʠʩʥʠʤ ʩʠʛʥʘʣʦʤ, ʩʧʝʢʪʨʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʝʨʝʰʢʦʜ ʻ ʧʦʩʪʽʡʥʦʶ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ ʢʦʨʝʣʷʮʽʡʥʦʾ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʾ ʬʫʥʢʮʽʾ ʪʝʧʣʦʚʠʭ ʧʝʨʝʰʢʦʜ [40, 42]: 

    (2.8) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (2.8), ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʧʫʱʝʥʥʷ ʯʘʩʦʚʦʾ ʥʝʢʦʨʝʣʴʦʚʘʥʽʩʪʽ 

ʜʞʝʨʝʣ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʰʫʤʦʚʽ ʬʣʫʢʪʫʘʮʽʾ ʧʦʣʷ  ʚʠʷʚʠʣʠʩʷ 

ʢʦʨʝʣʴʦʚʘʥʠʤʠ ʷʢ ʟʘ ʯʘʩʦʤ, ʪʘʢ ʽ ʚ ʧʨʦʩʪʦʨʽ. ʆʜʥʘʢ, ʷʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʧʝʢʪʨʽʚ ʩʠʛʥʘʣʽʚ ʽ ʧʝʨʝʰʢʦʜ [40, 42], ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʽʚʥʷʥʦ ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ ʩʠʛʥʘʣʽʚ ʽ 

ʧʦʨʽʚʥʷʥʦ ʙʽʣʴʰʠʭ ʘʥʪʝʥ 

 ;                               (2.9) 

ʜʝ  ï ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ, ʘ  ï ʜʦʚʞʠʥʘ ʨʘʩʢʨʠʚʫ, ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʩʧʝʢʪʨ ʧʝʨʝʰʢʦʜʠ ʚ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʧʝʢʪʨʫ ʩʠʛʥʘʣʫ 

ʤʘʻ ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʬʫʥʢʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʣʽʥʽʡʥʠʭ 

        (2.10) 

ʽ ʧʣʦʩʢʠʭ ʘʥʪʝʥ 

                    (2.11) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʣʽʥʽʡʥʠʭ ʽ ʧʣʦʩʢʠʭ ʘʥʪʝʥ ʽʟ ʧʨʠʧʫʩʪʠʤʦʾ ʜʣʷ ʪʝʭʥʽʯʥʠʭ 

ʜʦʜʘʪʢʽʚ ʪʦʯʥʽʩʪʶ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʧʝʨʝʰʢʦʜʠ ʪʠʧʫ ʪʝʧʣʦʚʠʭ ʬʣʫʢʪʫʘʮʽʾ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʙʽʣʠʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʰʫʤʘʤʠ. ʊʘʢʠʡ ʞʝ ʚʠʩʥʦʚʦʢ 

ʩʧʨʘʚʝʜʣʠʚʠʡ ʽ ʜʣʷ ʦʙ'ʻʤʥʠʭ ʘʥʪʝʥ [50, 51]. 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʭ ʟʤʽʥ ʩʠʛʥʘʣʫ (ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ 

ʧʝʨʝʰʢʦʜʠ), ʪʦ ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʧʨʠʡʥʷʪʦʤʫ ʩʠʛʥʘʣʽ ʥʘʷʚʥʽʩʪʶ 

ʥʝʩʫʪʪʻʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʫ ʷʢʦʩʪʽ ʷʢʠʭ ʚʠʩʪʫʧʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʬʘʟʦʚʠʡ ʟʩʫʚ 
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ʽ ʷʢʽ, ʷʢ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, ʻ ʧʦʚʽʣʴʥʦ ʤʽʥʣʠʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʽ ʥʘ 

ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʧʦʩʪʽʡʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʇʦʟʥʘʯʘʶʯʠ ʧʨʠʡʥʷʪʠʡ ʩʠʛʥʘʣ ʯʝʨʝʟ  ʽ ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʥʘ 

ʥʴʦʛʦ ʧʝʨʝʰʢʦʜ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ, ʧʨʠʡʥʷʪʝ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʭʽʜ 

ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ, ʙʫʜʝʤʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ 

,   (2.12) 

ʜʝ ,  ï ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʫ ʧʨʦʩʪʦʨʽ . 

ʋ ʜʘʥʽʡ ʧʦʩʪʘʥʦʚʮʽ (2.12) ʤʦʜʝʣʶʻ ʟʘʚʜʘʥʥʷ ʜʦʟʚʦʣʫ ʩʠʛʥʘʣʽʚ ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʪʝʦʨʽʾ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ [49]. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʮʽʥʮʽ 

ʧʽʜʣʷʛʘʻ ʷʢ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʠʛʥʘʣʽʚ, ʪʘʢ ʽ ʟʥʘʯʝʥʥʷ ʽʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ  

ʫʩʽʭ ʩʠʛʥʘʣʽʚ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʟʘʚʜʘʥʥʷ ʜʦʟʚʦʣʫ ï ʚʠʷʚʣʝʥʥʷ ï ʚʠʤʽʨʫ 

 ;   (2.13) 

ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʚʩʽ ʯʠʩʣʘ  ï ʟʨʦʙʠʪʠ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ, ʘ 

ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʾʭʥʽ ʧʘʨʘʤʝʪʨʠ . 

ʉʠʩʪʝʤʘ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʧʨʦʚʦʜʠʪʴ ʥʘʜ ʧʨʠʡʥʷʪʠʤ 

ʩʠʛʥʘʣʦʤ  ʦʧʝʨʘʮʽʾ , ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʨʽʰʝʥʥʷ ʘʙʦ ʦʮʽʥʢʘ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʡʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ . 

 .   (2.14) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʩʪʽʨ ʧʨʠʡʥʷʪʠʭ ʢʦʣʠʚʘʥʴ  ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʩʪʽʨ 

ʨʦʟʚ'ʷʟʢʽʚ , ʩʪʨʫʢʪʫʨʘ ʷʢʦʛʦ ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʧʨʦʩʪʦʨʫ . 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʦʮʽʥʦʢ (ʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʡ ), ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʨʠʩʪʨʦʻʤ ʘʥʘʣʽʟʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ 

ʚʠʙʦʨʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʬʦʨʤʫʚʘʥʥʷ ʡ ʚʽʜʧʦʚʽʜʥʦ ʩʪʨʫʢʪʫʨʠ 

ʟʦʥʜʫʚʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ. 

ʄʦʞʣʠʚʦ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʢʠ  ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʟʦʚʥʽʰʥʴʦʾ ʪʘʢʪʠʯʥʦʾ ʽ ʦʙʩʪʘʥʦʚʢʠ ʧʝʨʝʰʢʦʜ, ʘ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ 
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ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʩʫʪʪʻʚʠʭ ʽ 

ʥʝʩʫʪʪʻʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʫ, ʪʘʢ ʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ï 

ʦʮʽʥʢʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʧʦʤʠʣʦʢ ʚʠʤʽʨʫ, ʘʥʦʤʘʣʴʥʠʭ ʧʦʤʠʣʦʢ, ʦʮʽʥʢʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʽ ʪ.ʜ. [49]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʜʝʣʝʡ ʪʨʘʻʢʪʦʨʥʠʭ ʩʠʩʪʝʤ, ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

[41, 42], ʜʝ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʢʘʥʘʣʽ ʦʙʨʦʙʢʠ, ʫ ʧʨʦʧʦʥʦʚʘʥʽʡ ʤʦʜʝʣʽ 

ʪʘʢʦʞ ʧʦʚʥʦ ʨʦʟʢʨʠʪʠʡ ʽ ʢʘʥʘʣ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʟʘʜʘʥʦʤʫ 

ʩʝʢʪʦʨʽ (ʦʙʣʘʩʪʽ) ʧʨʦʩʪʦʨʫ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ 

ʪʨʘʻʢʪʦʨʥʠʭ ʩʠʩʪʝʤ ʽ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʧʦʚʥʦ ʚʨʘʭʫʚʘʪʠ ʡ ʨʝʘʣʽʟʫʚʘʪʠ ʾʭʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ 

ʪʨʘʻʢʪʦʨʥʠʭ ʩʠʩʪʝʤ ʽ ʤʦʞʝ ʪʽʣʴʢʠ ʪʨʦʭʠ ʚʠʜʦʟʤʽʥʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʙʝʨʽʛʘʶʯʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʝʜʝʥʫ ʥʘ ʨʠʩ. 

2.2 ʩʪʨʫʢʪʫʨʫ. ʊʘʢʘ ʟʤʽʥʘ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʦʩʝʨʝʜʞʝʥʥʷʤ ʦʙʣʘʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʡ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʦʶ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ. ʆʙʣʘʩʪʴ  ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʜʽʣʝʥʘ ʥʘ ʦʙʣʘʩʪʴ ʬʦʨʤʫʚʘʥʥʷ  ʡ ʦʙʣʘʩʪʴ ʦʙʨʦʙʢʠ  ʽ ʮʽ ʦʙʣʘʩʪʽ ï 

ʨʦʟʦʩʝʨʝʜʞʝʥʽ ʚ ʧʨʦʩʪʦʨʽ. ʆʙʣʘʩʪʴ ʦʙʨʦʙʢʠ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʦʙʤʝʞʝʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʘʟʦʚʘʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ, ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ 

ʦʙʣʘʩʪʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʽʜʞʝʥʠʭ ʘʥʪʝʥʥʠʭ 

ʨʝʰʽʪʦʢ ʘʙʦ ʩʠʩʪʝʤ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʦʛʦ ʧʨʠʡʤʘʥʥʷ. ʋ ʚʩʽʭ ʮʠʭ ʚʠʧʘʜʢʘʭ ʟʥʘʯʥʽ 

ʟʤʽʥʠ ʤʘʶʪʴ ʣʠʰʝ ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʧʨʠʡʥʷʪʠʭ ʩʠʛʥʘʣʽʚ , ʟʙʝʨʽʛʘʶʯʠ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʣʠʰʥʶ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ 

ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʨʦʟʙʠʚʢʘ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ  ʥʘ 

ʢʽʣʴʢʘ ʦʙʣʘʩʪʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʩʠʛʥʘʣʫ  ʚ ʦʙʣʘʩʪʽ  [7, 9]. 

ɿʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ  ʽ ʟʥʘʭʦʜʞʝʥʥʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ  ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ [40, 42, 49, 52]. 
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ʍʘʨʘʢʪʝʨʥʝ ʜʣʷ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʦʙʤʝʞʝʥʥʷ ʪʝʦʨʽʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʩʠʩʪʝʤ ʪʽʣʴʢʠ ʧʠʪʘʥʥʷʤʠ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʧʨʠʚʝʣʦ ʜʦ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʷʢ ʩʠʛʥʘʣʫ, 

ʨʦʟʛʣʷʥʫʪʦʛʦ ʥʘ ʨʦʟʢʨʠʚʘʭ ʧʨʠʡʤʘʣʴʥʠʭ ʘʥʪʝʥ. ʇʦʷʚʘ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʧʨʠʧʫʩʢʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʦʧʝʨʘʮʽʷʤʠ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʚ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʢʘʭ ʘʣʛʦʨʠʪʤʽʚ ʾʭ 

ʬʦʨʤʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʪʘʢʽ ʦʧʝʨʘʮʽʾ, ʷʢ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʽʚ ʧʨʦʩʪʦʨʦʚʠʭ 

ʯʘʩʪʦʪ ʽ ʾʭ ʩʪʠʩʢʘʥʥʷ, ʧʨʠʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʧʦʥʷʪʪʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʞʝ ʥʝ ʯʠʩʪʦ ʘʥʪʝʥʥʠʡ ʧʨʠʩʪʨʽʡ ʫ ʟʚʠʯʘʡʥʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʽ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ (ʚʠʟʥʘʯʘʪʠʩʷ) ʧʦ ʩʫʪʽ ʩʧʨʘʚʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ 

ʚ ʦʜʥʦʤʫ ʟ ʧʝʨʝʨʽʟʽʚ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʡ 

ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʷʢʠʡ ʪʘʢʦʞ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʚ ʢʦʞʥʦʤʫ ʟ ʨʦʟʨʽʟʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. 

ʆʜʥʘʢ, ʧʨʠ ʣʽʥʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʩʠʛʥʘʣʽʚ ʫ ʪʨʘʢʪʘʭ ʩʭʝʤ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʚ ʧʨʠʥʮʠʧʽ ʟʙʝʨʽʛʘʻ ʩʠʣʫ ʚʽʜʦʤʠʡ ʧʨʠʥʮʠʧ ʚʟʘʻʤʥʦʩʪʽ ʚ ʪʝʦʨʽʾ 

ʘʥʪʝʥ, ʷʢʠʡ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʝʥ, ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʝʞʠʤʽ 

ʧʨʠʡʤʘʥʥʷ, ʟʙʽʛʘʶʪʴʩʷ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʥʪʝʥ ʫ ʨʝʞʠʤʽ ʧʝʨʝʜʘʯʽ [53, 54]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʙʫʜʫʪʴ ʟʙʽʛʘʪʠʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʩʠʛʥʘʣʽʚ ʥʘ ʝʪʘʧʘʭ ʦʙʨʦʙʢʠ ï ʥʘ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʡ ʥʘ ʝʪʘʧʘʭ ʾʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ï ʫ ʜʘʣʴʥʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ. ʊʦʤʫ, ʨʦʟʛʣʷʜʘʶʯʠ ʩʢʣʘʜʥʽ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʣʷ ʚʠʧʘʜʢʫ ʣʽʥʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʩʠʛʥʘʣʽʚ, ʤʦʞʥʘ ʥʝ ʨʦʙʠʪʠ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʡʤʘʣʴʥʠʭ ʽ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʘʥʪʝʥ ʽ ʨʦʟʛʣʷʜʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ (ʥʘ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʷʢ ʫ ʜʘʣʴʥʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ) ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ ʨʝʞʠʤʽ, ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʦʤʫ ʜʣʷ 

ʘʥʘʣʽʟʫ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʩ ʣʽʥʽʡʥʠʭ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʧʨʠʧʫʩʢʘʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʽʜʭʦʜʫ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʷʢ ʧʨʠʡʤʘʣʴʥʠʭ, ʱʦ ʪʘʢ ʽ ʧʝʨʝʜʘʶʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ ʽ 

ʚ̔ ʜʧʦʚʽʜʥʦ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʽ ʥʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʩʪʦʨʦʚʦ-
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ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʷʢ ʥʘ ʝʪʘʧʘʭ ʦʙʨʦʙʢʠ, ʪʘʢ ʽ ʧʨʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʽ, ʟʦʢʨʝʤʘ, 

ʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʙʘʟʠ ʩʠʛʥʘʣʽʚ, ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʤʫ ʥʘʤʠ ʧʽʜʭʦʜʽ ʜʽʘʛʨʘʤʘ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʶ ʦʙʛʠʥʘʶʯʦʶ 

ʬʦʨʤʦʚʘʥʦʛʦ ʥʝʶ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʘʙʦ ʥʘ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ, 

ʘʙʦ ʚ ʜʘʣʴʥʽʡ ʟʦʥʽ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ [55]. 

ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʨʦʟʨʦʙʣʝʥʽ ʚ ʮʝʡ 

ʯʘʩ ʥʘ ʙʘʟʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʪʝʦʨʽʾ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʠʡʦʤʫ ʩʠʛʥʘʣʽʚ [42, 48, 56, 57, 

60]. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʽʻʾ ʪʝʦʨʽʾ, ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ ʩʠʩʪʝʤ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʧʨʠ ʜʦʚʽʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʤʽʞ 

ʛʘʙʘʨʠʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ʡ ʚʽʜʩʪʘʥʥʶ ʜʦ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ  (ʨʠʩ. 2.1), ʪʦʤʫ ʱʦ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʽ ʩʧʦʩʦʙʠ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʠʭ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ  ʦʙʣʘʩʪʽ 

ʦʙʨʦʙʢʠ  ʡ ʜʘʣʴʥʦʩʪʽ ʜʦ ʦʙ'ʻʢʪʘ . 

ɯʩʪʦʨʠʯʥʦ ʩʢʣʘʣʦʩʷ ʪʘʢ, ʱʦ ʨʦʟʚʠʚʘʣʘʩʷ ʷʢ ʦʢʨʝʤʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʢʠ 

ʧʠʪʘʥʥʷ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ ʜʘʣʴʥʽʡ ʟʦʥʽ [40, 42, 45, 58, 59], 

ʧʠʪʘʥʥʷ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʫ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ [56, 60, 61], ʘ ʪʘʢʦʞ 

ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʬʝʨʠʯʥʦʩʪʽ ʭʚʠʣʴʦʚʦʛʦ ʬʨʦʥʪʫ [41]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʧʦʟʠʮʽʡʥʠʤʠ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙ'ʻʢʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʚʪʨʠʤʫʻʪʴʩʷ ʚ ʧʨʦʩʪʦʨʦʚʽʡ ʩʪʨʫʢʪʫʨʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ. ɺʦʥʠ ʤʘʶʪʴ ʙʽʣʴʰ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ, ʤʘʶʪʴ ʟʥʘʯʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʝʨʝʚʘʛʠ. ʆʜʥʘʢ, ʫʩʽ ʮʽ ʧʝʨʝʚʘʛʠ 

ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʦʩʷʛʘʶʪʴʩʷ ʰʣʷʭʦʤ ʾʭʥʴʦʛʦ ʟʥʘʯʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʙʫʜʦʚʠ ʢʘʥʘʣʽʚ ʫʧʨʘʚʣʽʥʥʷ ʡ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʢʨʝʤʠʤʠ ʧʦʟʠʮʽʷʤʠ, 

ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʧʨʠʩʪʨʦʾʚ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɽʆʄ, 

ʟʥʘʯʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʟʘʚʜʘʥʴ ʥʘʚʽʛʘʮʽʡʥʦʾ ʧʨʠʚ'ʷʟʢʠ ʽ ʶʩʪʠʨʫʚʘʥʥʷ ʧʦʟʠʮʽʡ [9]. 
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ʆʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʠʚʠʟʥʠ ʾʭ ʭʚʠʣʴʦʚʠʭ ʬʨʦʥʪʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʽʩʪʦʪʥʽʡ ʢʨʠʚʠʟʥʽ ʬʨʦʥʪʽʚ 

ʟ'̫ʚʣʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʧʘʨʘʤʝʪʨ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, 

ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʚʠʟʥʠ ʭʚʠʣʴʦʚʦʛʦ ʬʨʦʥʪʫ ʷʢ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʫ ʜʘʣʴʥʦʩʪʽ ʡ ʧʦʣʽʧʰʠʪʠ ʨʦʟʜʽʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ ʡ ʩʝʣʝʢʮʽʾ ʦʙ'ʻʢʪʽʚ ʧʦ 

ʜʘʣʴʥʦʩʪʽ. 

ʄʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦ-ʪʠʤʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʟʽ ʩʬʝʨʠʯʥʠʤ ʭʚʠʣʴʦʚʠʤ ʬʨʦʥʪʦʤ 

ʻ ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʩʪʝʤ ʽ ʦʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʮʽʻʾ ʤʦʜʝʣʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʻʜʠʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʩʠʥʪʝʟʫ ʡ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʱʦ ʚʢʣʶʯʘʻ ʷʢ 

ʦʢʨʝʤʽ ʩʪʘʥʮʽʾ, ʢʦʣʠ ʬʨʦʥʪ ʭʚʠʣʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʣʦʩʢʠʤ, ʪʘʢ ʽ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʽ 

ʩʠʩʪʝʤʠ, ʢʦʣʠ ʬʨʦʥʪ ʭʚʠʣʽ ʩʚʽʜʦʤʦ ʥʝ ʧʣʦʩʢʠʡ. 

ʆʜʥʘʢ, ʩʣʽʜ ʧʦʤʽʪʠʪʠ, ʱʦ ʟʘ ʚʠʥʷʪʢʦʤ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʙʽʣʴʰʠʭ ʘʥʪʝʥ, ʚʝʣʠʢʝ ʯʠʩʣʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ 

ʧʦ ʚʠʷʚʣʝʥʥʶ ʡ ʚʠʤʽʨʫ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʦʙ'ʻʢʪʽʚ ʚʠʨʽʰʫʻʪʴʩʷ ʚ ʮʝʡ ʯʘʩ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʨʘʜʽʦʩʠʩʪʝʤʘʤʠ ʜʣʷ ʚʠʧʘʜʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʫ ʜʘʣʴʥʽʡ ʟʦʥʽ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʯʘʩʪʥʠʤ ʚʠʧʘʜʢʦʤ ʟʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʠʛʥʘʣʫ 

ï ʤʦʜʝʣʣʶ ʩʠʛʥʘʣʫ ʚʫʟʴʢʦʩʤʫʛʦʚʦʛʦ ʚ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʟʥʘʯʝʥʥʽ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ [40, 41, 49] 

 .     (2.15) 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʫʨʘʭʫʚʘʥʥʷ 

ʢʨʠʚʠʟʥʠ ʭʚʠʣʴʦʚʠʭ ʬʨʦʥʪʽʚ ʧʨʠ ʧʦʙʫʜʦʚʽ ʦʧʪʠʤʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʧʨʠʚʦʜʠʪʴ ʥʝ ʜʦ ʧʨʠʥʮʠʧʦʚʠʭ, ʘ ʜʦ ʜʝʷʢʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʨʫʜʥʦʱʽʚ [7], ʥʘʜʘʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʡ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʚʫʟʴʢʦʩʤʫʛʦʚʠʭ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʟʥʘʯʝʥʥʽ (2.15). ʇʨʠ 

ʮʴʦʤʫ, ʚʠʭʦʜʷʯʠ ʽʟ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʽ ʾʾ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫʤʦʚʘ ʜʘʣʴʥʴʦʾ ʟʦʥʠ ʙʫʜʝ ʩʪʘʚʠʪʴʩʷ ʘʙʦ ʷʢ ʜʦ ʦʙʣʘʩʪʽ , 

ʢʦʣʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠʡʤʘʥʥʷ ʡ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ ʚʽʜ ʦʙ'ʻʢʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ 
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ʜʝʷʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ, ʘʙʦ ʜʦ ʦʙʣʘʩʪʽ , ʫ ʷʢʽʡ ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʟʦʥʜʫʚʘʣʴʥʽ ʩʠʛʥʘʣʠ ʱʦʜʦ ʦʙʣʘʩʪʽ ʾʭ ʬʦʨʤʫʚʘʥʥʷ. 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ, ʾʾ 

ʩʪʨʫʢʪʫʨʠ, ʪʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʰʠʨʦʢʦ ʨʝʢʣʘʤʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴʩʷ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ ʯʝʨʝʟ ʥʘʜʤʽʨʥʫ ʩʢʣʘʜʥʽʩʪʴ ʾʾ 

ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʊʘʢ ʜʣʷ ʪʨʘʻʢʪʦʨʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʟ ʝʣʝʤʝʥʪʦʤ ʨʦʟʚ'ʷʟʘʥʥʷ 

 (ʜʦʟʚʦʣʷʶʯʠʡ ʦʙʩʷʛ) [9] 

    ,    (2.16) 

ʜʝ  ï ʝʣʝʤʝʥʪ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʦ ʜʘʣʴʥʦʩʪʽ,  ï ʧʦ ʰʚʠʜʢʦʩʪʽ,,  ï ʧʦ 

ʢʫʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ ʦʙʨʦʙʢʠ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʜʦʙʫʪʦʢ ʢʽʣʴʢʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ ʢʘʥʘʣʽʚ (ʧʨʦʤʝʥʽʚ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ), 

ʢʽʣʴʢʦʩʪʽ ʢʘʥʘʣʽʚ ʧʦ ʜʘʣʴʥʦʩʪʽ  ʡ ʰʚʠʜʢʦʩʪʽ  

            .                (2.17) 

ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʦʨʦʚʠʭ ʢʘʥʘʣʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʚ ʟʦʥʽ ʦʛʣʷʜʫ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

 ,    (2.18) 

ʜʝ ,  ï ʚʽʜʧʦʚʽʜʥʦ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʨʘʩʢʨʠʚʫ ʘʥʪʝʥʠ ʧʦ ʢʦʦʨʜʠʥʘʪʘʭ  ̔

, ,  ï ʨʦʟʤʽʨʠ ʟʦʥʠ ʦʛʣʷʜʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʨʘʜʽʦʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʧʦ 

ʘʟʠʤʫʪʫ  ʡ ʧʦ ʢʫʪʫ ʤʽʩʮʷ,  ï ʥʝʩʫʯʘ ʯʘʩʪʦʪʘ,  ï ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ. 

ʂʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ ʧʦ ʜʘʣʴʥʦʩʪʽ ʡ ʰʚʠʜʢʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚ 

ʪʘʢʠʡ ʩʧʦʩʽʙ 

.    (2.19) 

ʏʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʨʦʟʚ'ʷʟʫʚʘʥʠʭ 

ʟʘʚʜʘʥʴ ʽ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʾʾ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ ʪʠʧʦʚʠʭ ʩʠʪʫʘʮʽʡ [6]: 

 = 1500 ʢʤ,  = 100 ʤ,  = Ñ8ʢʤ/ʟ,  = 80ʤ/ʩ,  = 30ʭ30 å 103 
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ʥʝʦʙʭʽʜʥʝ ʯʠʩʣʦ ʢʘʥʘʣʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (2.17) ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 109, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʙʣʝʤʘʪʠʯʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 

ɼʘʥʽ ʦʙʩʪʘʚʠʥʠ ʚʠʤʘʛʘʶʪʴ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʰʣʷʭʽʚ 

ʾʭ ʨʦʟʚʠʪʢʫ ʡ ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʷ, ʷʢʽ ʚ ʮʝʡ ʯʘʩ ʟʚ'ʷʟʫʶʪʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʡ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʨʦʙʦʪʽ, ʧʦʨʷʜ ʟ 

ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʷʤ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʧʨʠʜʽʣʝʥʦ 

ʪʨʘʻʢʪʦʨʥʠʤ ʨʘʜʽʦʩʠʩʪʝʤʘʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ 

ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʷʢ 

ʜʦ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ  (ʨʠʩ. 2.1), ʢʦʣʠ ʫʩʢʣʘʜʥʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʨʘʜʠʮʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʾʭ 

ʦʙʨʦʙʢʠ, ʪʘʢ ʽ ʜʦ ʦʙʣʘʩʪʽ , ʢʦʣʠ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʦʥʜʫʚʘʣʴʥʠʭ 

ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʜʘʣʴʥʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ. ɺʨʘʭʦʚʫʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʠʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʪʨʫʢʪʫʨʫ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʟʥʘʯʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʦʟʛʣʷʜʫ ʤʦʜʝʣʝʡ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

2.2. ʄʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ. 

ɺʠʜ ʩʠʛʥʘʣʫ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ  ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʪʠʧʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʟʦʥʜʫʚʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ ʡ ʪʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ ʚʽʥ ʤʘʻ ʧʨʠ 

ʧʦʰʠʨʝʥʥʽ. ʎʽ ʟʤʽʥʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʤʽʥʦʶ ʤʘʩʰʪʘʙʫ 

(ʽʥʪʝʥʩʠʚʥʦʩʪʽ) ʩʠʛʥʘʣʫ ʽ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷʤ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʧʨʦʩʪʦʨʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʦʙʽʯʥʫ ʨʘʜʽʦʣʽʥʽʶ, ʢʦʣʠ ʩʠʛʥʘʣ  ʩʬʦʨʤʦʚʘʥʠʡ ʦʙ'ʻʢʪʦʤ, 

ʩʪʚʦʨʶʻ ʚ ʪʦʯʮʽ  ʦʙʣʘʩʪʽ  ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ, ʜʝ  ï ʚʝʢʪʦʨ, ʱʦ ʟʚ'ʷʟʫʻ 

ʪʦʯʢʫ, ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ, ʟ ʦʙ'ʻʢʪʦʤ (ʨʠʩ. 2.1). ʉʠʛʥʘʣ 

 ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʩʠʛʥʘʣʫ  ʽʥʪʝʥʩʠʚʥʽʩʪʶ  ʡ ʪʠʤʯʘʩʦʚʠʤ 

ʟʘʧʽʟʥʶʚʘʥʥʷʤ : 
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 .       (2.20) 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʦʙ'ʻʢʪʘ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ  ʟʘʜʘʻʪʴʩʷ 

ʚʝʢʪʦʨʦʤ, ʟʥʘʭʦʜʠʤʦ, ʱʦ 

 .    (2.21) 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ ʚʫʟʴʢʦʩʤʫʛʦʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ 

(2.19), ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʘʢʪʠʢʠ ʪʦʯʥʽʩʪʶ ʚʚʘʞʘʪʠ, ʱʦ ʬʨʦʥʪ ʭʚʠʣʽ ʚ 

ʦʙʣʘʩʪʽ  ʧʣʦʩʢʠʡ, ʚʝʢʪʦʨʠ  ʡ  ʧʘʨʘʣʝʣʴʥʽ, ʘ ʩʠʛʥʘʣʠ, ʧʨʠʡʥʷʪʽ ʚ ʨʽʟʥʠʭ 

ʪʦʯʢʘʭ ʦʙʣʘʩʪʽ, ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʪʽʣʴʢʠ ʪʠʤʯʘʩʦʚʠʤ ʟʩʫʚʦʤ, ʧʨʦʧʦʨʮʽʡʥʠʤ 

ʨʽʟʥʠʮʽ . ʎʷ ʨʽʟʥʠʮʷ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʧʣʦʩʢʠʭ ʽ ʣʽʥʽʡʥʠʭ ʘʥʪʝʥ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ ʦʩʽ, ʟʜʦʙʫʚʘʻ ʚʠʜ 

 ,   (2.22) 

 .           (2.23) 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʩʠʛʥʘʣʫ  ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʜʽ 

 ,   (2.24) 

ʜʝ  ï ʢʦʤʧʣʝʢʩʥʘ ʦʙʛʠʥʘʶʯʘ ʩʠʛʥʘʣʫ 

 ,   (2.25) 

ʚʠʟʥʘʯʘʣʴʥʘ ʟʘʢʦʥʠ ʘʤʧʣʽʪʫʜʥʦʾ  ʡ ʬʘʟʦʚʦʾ (ʯʘʩʪʦʪʥʦʾ)  ʤʦʜʫʣʷʮʽʾ 

ʩʠʛʥʘʣʫ, ʽ ʦʙʤʝʞʫʶʯʠ ʨʦʟʛʣʷʜ ʨʫʭʦʤ ʦʙ'ʻʢʪʫ ʟ ʧʦʩʪʽʡʥʦʶ ʨʘʜʽʘʣʴʥʦʶ ʡ ʢʫʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʩʠʛʥʘʣʫ ʥʘ ʚʭʦʜʽ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʢʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʥʽʡʥʠʭ ʘʥʪʝʥ [40]: 

.  (2.26) 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ (2.26) ʚʨʘʭʦʚʘʥʘ ʫʤʦʚʘ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ 

ʚʫʟʴʢʦʩʤʫʛʦʚʦʩʪʽ ʩʠʛʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʟʘʧʽʟʥʝʥʥʷ, ʱʦ 

ʦʙʛʠʥʘʻ ʚ ʦʙʣʘʩʪʽ , ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʘʥʦ, ʱʦ ʢʦʤʧʣʝʢʩʥʘ ʦʙʛʠʥʘʶʯʘ ʩʠʛʥʘʣʫ 
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ʟʤʽʥʶʻʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ ʟʘʧʦʚʥʝʥʥʷʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʧʦʪʦʯʥʠʭ ʟʤʽʥ  ʽ  ʥʘ ʧʘʨʘʤʝʪʨʠ 

ʦʙʛʠʥʘʶʯʦʾ. 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (2.26), ʨʦʟʛʣʷʥʫʪʠʡ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʚʠʧʨʦʤʽʥʶʚʘʥʦʛʦ ʦʙ'ʻʢʪʦʤ ʽʟ ʮʽʣʦʛʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʽʚ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʦʙ'ʻʢʪʫ: ʜʘʣʴʥʦʩʪʽ ï , ʰʚʠʜʢʦʩʪʽ ï

, ʢʫʪʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ ï , ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ï . ɯʥʪʝʥʩʠʚʥʽʩʪʴ  ʽ 

ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ  ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʥʝʩʫʪʪʻʚʽ ʧʘʨʘʤʝʪʨʠ . ɼʣʷ ʦʜʝʨʞʘʥʥʷ 

ʚʠʯʝʨʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʶʚʘʪʠ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʩʠʛʥʘʣʫ 

. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʚʠʤʽʨ ʪʽʣʴʢʠ ʜʝʷʢʠʭ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʥʝʧʦʧʨʘʚʥʠʭ ʚʪʨʘʪ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ, ʷʢʽ ʜʦʚʦʜʠʪʴʩʷ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʨʚʘʣʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʪʨʘʻʢʪʦʨʥʠʭ ʩʠʩʪʝʤ, 

ʨʦʟʦʩʝʨʝʜʞʝʥʥʷʤ ʾʭ ʫ ʧʨʦʩʪʦʨʽ ʽ ʪ.ʜ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʦʙʣʘʩʪʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ   ̔ʾʾ ʨʦʟʤʽʨʥʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʠʭ ʧʨʠʟʥʘʯʝʥʥʷʤ ʩʠʩʪʝʤʠ ʡ ʨʽʚʥʝʤ 

ʾʾ ʨʝʘʣʽʟʘʮʽʾ, ʜʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʘʙʦ ʾʭ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʥʘʩʪʽʣʴʢʠ ʤʘʣʘ, ʱʦ ʾʭ ʥʝʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ʊʘʢ, ʧʨʠ ʚʠʤʽʨʽ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʥʝʨʫʭʦʤʠʭ ʦʙ'ʻʢʪʽʚ ʦʙʫʤʦʚʣʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʙʫʜʫʪʴ  ʽ . ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

   (2.27) 

ɼʣʷ ʨʫʭʦʤʠʭ ʮʽʣʝʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʪʝʥʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ 

ʧʨʠʡʦʤʥʦʛʦ ʝʣʝʤʝʥʪʫ: 

.  (2.28) 

ɿʚʠʯʘʡʥʦ ʚ ʪʘʢʦʤʫ ʚʠʜʽ ʨʦʟʛʣʷʜʘʶʪʴ ʩʠʛʥʘʣ ʫ ʪʝʦʨʽʾ ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʚʝʣʠʢʠʭ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ, ʢʦʣʠ ʟʩʫʚʦʤ ʥʝʩʫʯʦʾ 

ʯʘʩʪʦʪʠ, ʦʙʫʤʦʚʣʝʥʠʤ ʢʫʪʦʚʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʦʙ'ʻʢʪʘ, ʥʘ ʝʣʝʤʝʥʪʘʨʥʦʤʫ 
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ʽʥʪʝʨʚʘʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʥʘ ʟʥʝʚʘʞʠʪʠ  [49], ʧʨʠʭʦʜʠʤʦ ʜʦ 

ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʩʠʛʥʘʣʫ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ: 

 

.  (2.29) 

 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʪʝʥʥʽ ʩʠʩʪʝʤʠ ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʜʝʣʣʶ 

ʩʠʛʥʘʣʫ (2.26). 

ʋ ʥʘʚʝʜʝʥʠʭ ʚʠʨʘʟʘʭ (2.20), (2.29) ʟʤʽʥʘ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ ʢʦʣʠʚʘʥʴ, 

ʦʙʫʤʦʚʣʝʥʝ ʟʥʘʯʝʥʥʷʤ ʜʘʣʴʥʦʩʪʽ ʜʦ ʦʙ'ʻʢʪʘ, ʚʢʣʶʯʝʥʝ ʚ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʧʠʪʘʥʴ ʧʨʦʩʪʦʨʦʚʦʾ ʦʙʨʦʙʢʠ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʤʦʜʝʣʴ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʨʦʟʛʣʷʥʫʪʦʛʦ ʱʦʜʦ ʜʝʷʢʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, 

ʥʘʧʨʠʢʣʘʜ ʧʦʯʘʪʢʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 2.4). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʛʥʘʣ 

ʨʦʟʛʣʷʥʫʪʠʡ ʫ ʪʦʯʮʽ ʦʙʣʘʩʪʽ  ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ  ʱʦʜʦ ʪʦʯʢʠ  ʙʫʜʝ ʤʘʪʠ 

ʚʠʛʣʷʜ:  

     (2.30) 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʤʦʜʝʣʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʽ ʥʘʤʠ ʜʦʧʫʱʝʥʥʷʭ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʤʦʜʝʣʷʤʠ ʩʠʛʥʘʣʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [41]. 

2.3. ʄʦʜʝʣʽ ʟʦʥʜʫʚʘʣʴʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ  ʟʘʚʜʘʥʴ, ʱʦ ʨʦʟʚ'ʷʟʫʶʪʴʩʷ ʽ ʦʙʨʘʥʦʾ ʤʦʜʝʣʽ ʪʨʘʻʢʪʦʨʥʦʾ 

ʨʘʜʽʦʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ ʟʦʥʜʫʚʘʣʴʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ [43, 44, 46, 47]; 

- ʧʨʦʩʪʽ (ʝʣʝʤʝʥʪʘʨʥʽ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ, 

- ʩʢʣʘʜʥʽ (ʰʫʤʦʧʦʜʽʙʥʽ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ, 

- ʦʙ'ʻʤʥʽ (ʧʨʦʩʪʽ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ, 

- ʩʢʣʘʜʝʥʽ ʦʙ'ʻʤʥʽ ʩʠʛʥʘʣʠ. 
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2.3.1 ʇʨʦʩʪʽ (ʝʣʝʤʝʥʪʘʨʥʽ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ.  

ʎʝ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʩʠʩʪʝʤʘʭ ʪʨʘʻʢʪʦʨʥʠʭ ʚʠʤʽʨʽʚ ʽ ʚ 

ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʩʠʛʥʘʣʠ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʥʪʝʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʙʽʣʴʰʫ ʜʦʚʞʠʥʫ 2ʍʄ ʡ 

ʚʽʜʧʦʚʽʜʥʦ ʚʫʟʴʢʫ ʜʽʘʛʨʘʤʫ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʰʠʨʠʥʦʶ ʧʦʨʷʜʢʫ . 

ʊʘʢʽ ʩʠʛʥʘʣʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʧʣʦʩʢʠʤ ʨʦʟʢʨʠʚʦʤ ʽ ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʘʣʴʥʽʡ 

ʟʦʥʽ  ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʨʘʜʽʦ ʩʠʩʪʝʤʠ, ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

 

   (2.31) 

ʜʝ  ï ʟʘʜʘʥʝ ʘʧʨʽʦʨʽ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʠʡ ʨʦʟʧʦʜʽʣ ʥʘ ʨʦʟʢʨʠʚʽ  . 

ʋ ʨʝʞʠʤʽ ʦʛʣʷʜʫ ʧʨʦʚʦʜʠʪʴʩʷ ʩʢʘʥʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚ 

ʟʘʜʘʥʦʤʫ ʩʝʢʪʦʨʽ ʡ ʧʝʣʝʥʛʫʚʘʥʥʷ ʮʽʣʝʡ ʧʦ ʤʘʢʩʠʤʫʤʫ "ʥʘ ʧʨʦʭʦʜʽ". ɺʠʙʠʨʘʶʯʠ 

ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ʯʘʩʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʤʝʥʪʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʠʛʥʘʣʫ ʜʣʷ 

ʧʣʦʩʢʦʛʦ ʚʠʧʘʜʢʫ (ʣʽʥʽʡʥʽ ʘʥʪʝʥʠ) ʫ ʢʦʦʨʜʠʥʘʪʘʭ ʜʘʣʴʥʽʩʪʴ  ï ʢʫʪ  ʜʣʷ (2.31) 

ʦʜʝʨʞʫʻʤʦ: 

   (2.32) 

ʜʝ  ʡ  ï ʚʽʜʧʦʚʽʜʥʦ ʩʝʢʪʦʨ ʽ ʧʝʨʽʦʜ ʦʛʣʷʜʫ,  ï ʜʽʘʛʨʘʤʘ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ, . 

ɸʙʦ, ʚʚʦʜʷʯʠ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

, ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʧʠʩʫ ʚʠʨʘʟʫ (2.32): 

 

   (2.33) 

ʜʝ ʧʦʪʦʯʥʝ ʢʫʪʦʚʝ ʧʦʣʦʞʝʥʥʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 

. 

ʇʨʦʩʪʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʦʛʦ ʩʠʛʥʘʣʫ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʧʨʦʩʪʦʨʦʚʦʶ ʙʘʟʦʶ ʩʠʛʥʘʣʫ , ʦʙʫʤʦʚʣʝʥʦʶ ʷʢ ʜʦʙʫʪʦʢ ʰʠʨʠʥʠ ʩʧʝʢʪʨʫ 
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ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ  ʥʘ ʽʥʪʝʨʚʘʣ ʧʨʦʩʪʦʨʦʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʩʠʛʥʘʣʫ 

(ʰʠʨʠʥʫ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ) . ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

     (2.34) 

ʌʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʠʛʥʘʣʫ (1.33) ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ 

  (2.35) 

ʜʝ 

. 

ɺʚʦʜʷʯʠ ʢʦʨʝʣʷʮʽʡʥʫ ʬʫʥʢʮʽʶ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

 

   (2.36) 

ʽ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ  ʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

(2.36) ʦʙʨʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ ̔ʥʪʝʨʚʘʣ ʯʘʩʫ , ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʥʘʜʽʡʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ: 

  

,  (2.37) 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ 

ʩʠʛʥʘʣʫ ʧʨʦʩʪʦʾ ʬʦʨʤʠ: 

 .    (2.38) 

ʌʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (2.38) ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʦʙʫʪʢʫ ʜʚʦʭ 

ʬʫʥʢʮʽʡ ï ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦ ʢʫʪʦʚʽʡ ʢʦʦʨʜʠʥʘʪʽ (ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ) ʽ ʯʘʩʦʚʦʾ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 
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ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽʟ ʧʨʦʩʪʠʤʠ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʤʠ ʩʠʛʥʘʣʘʤʠ ʻ ʧʦʚʽʣʴʥʠʡ ʪʝʤʧ ʦʜʝʨʞʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʦʙʩʪʘʥʦʚʢʫ ʚ ʧʨʦʩʪʦʨʽ 

ʡ ʚʽʜʧʦʚʽʜʥʦ ï ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʙʘʛʘʪʴʤʘ ʦʙ'ʻʢʪʘʤʠ. ɯʥʘʢʰʝ 

ʢʘʞʫʯʠ, ʥʝʜʦʣʽʢ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʠʟʴʢʦʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʋ ʨʝʞʠʤʽ 

ʩʫʧʨʦʚʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ "ʤʦʥʦʽʤʧʫʣʴʩʥʠʡ" ʤʝʪʦʜ, ʧʨʠ ʷʢʦʤʫ ʧʨʠʡʤʘʥʥʷ 

ʚʝʜʝʪʴʩʷ ʥʘ ʜʚʘ ʢʘʥʘʣʠ ʟ ʘʥʪʝʥʘʤʠ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʧʦ ʘʤʧʣʽʪʫʜʥʠʭ ʽ ʬʘʟʦʚʠʭ 

ʜʽʘʛʨʘʤʘʭ. ʇʨʠ ʮʴʦʤʫ ʟʚʠʯʘʡʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʥʝʚʠʩʦʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ 

ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʣʠʰʝ ʦʜʠʥ ʦʙ'ʻʢʪ, ʱʦ ʟʥʦʚʫ 

ʦʟʥʘʯʘʻ ʤʘʣʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

2.3.2. ʐʠʨʦʢʦʩʤʫʛʦʚʽ ʟʦʥʜʫʚʘʣʴʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ.  

ʇʽʜ ʰʠʨʦʢʦʩʤʫʛʦʚʠʤ (ʩʢʣʘʜʥʠʤ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ ʩʠʛʥʘʣʦʤ ʙʫʜʝʤʦ 

ʨʦʟʫʤʽʪʠ ʩʠʛʥʘʣ, ʧʨʦʩʪʦʨʦʚʘ ʙʘʟʘ ʷʢʦʛʦ, ʦʙʫʤʦʚʣʝʥʘ ʷʢ ʜʦʙʫʪʦʢ ʰʠʨʠʥʠ ʩʧʝʢʪʨʘ 

ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ  ʥʘ "ʪʨʠʚʘʣʽʩʪʴ" (ʚʝʣʠʯʠʥʫ) ʽʥʪʝʨʚʘʣʫ ʡʦʛʦ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʦʜʠʥʠʮʽ [43, 44, 46, 47, 62] 

 

.    (2.39) 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʴ ʪʘʢʦʛʦ ʩʠʛʥʘʣʫ ʜʣʷ ʜʚʦʚʠʤʽʨʥʦʛʦ ʚʠʧʘʜʢʫ, 

ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ ʟ ʦʜʥʦʤʽʨʥʦʶ ʢʫʪʦʚʦʶ ʱʽʣʴʥʽʩʪʶ

, ʜʝ , ʘ & ï ʢʫʪʦʚʘ ʢʦʦʨʜʠʥʘʪʘ. ʇʨʠ ʮʴʦʤʫ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ 

ʪʝʦʨʽʻʶ ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʢʦʣʠ ʨʦʟʰʠʨʝʥʥʷ ʙʘʟʠ ʩʠʛʥʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʛʣʠʙʦʢʦʾ ʚʥʫʪʨʽʰʥʴʦʽʤʧʫʣʴʩʥʦʾ ʤʦʜʫʣʷʮʽʾ ʩʠʛʥʘʣʫ ʥʘ ʯʘʩʦʚʽʡ ʦʩʽ, ʤʦʞʥʘ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʷʢʠʭ ʦʙʤʝʞʝʥʴ ʟʜʽʡʩʥʠʪʠ ʪʘʢʫ ʞ ʤʦʜʫʣʷʮʽʶ ʩʠʛʥʘʣʫ ʡ ʧʦ 

ʧʨʦʩʪʦʨʦʚʽʡ ʢʦʦʨʜʠʥʘʪʽ. ʊʘʢʠʡ ʩʠʛʥʘʣ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʷʢ ʧʦ ʯʘʩʦʚʽʡ, ʪʘʢ ʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʢʦʦʨʜʠʥʘʪʘʤ, ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ 

ʰʠʨʦʢʦʩʤʫʛʦʚʠʤ ʘʙʦ ʩʢʣʘʜʥʠʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ ʩʠʛʥʘʣʦʤ ʽ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ: 

,  (2.40) 
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ʜʝ  ï ʢʦʤʧʣʝʢʩʥʘ ʦʙʛʠʥʘʶʯʘ ʩʠʛʥʘʣʫ: 

 

    (2.41) 

ʦʙʫʤʦʚʣʝʥʘ ʚʠʜʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʤʦʜʫʣʷʮʽʾ, ʘ  ï ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ. 

ʉʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʥʘ ʩʠʛʥʘʣʠ 

ʟ ʘʥʘʣʦʛʦʚʦʶ ʤʦʜʫʣʷʮʽʻʶ ʡ ʩʠʛʥʘʣʠ ʟ ʜʠʩʢʨʝʪʥʦʶ ʤʦʜʫʣʷʮʽʻʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʪʘʢʠʭ ʩʠʛʥʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʽʦʣʽʥʽʡ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʩʠʛʥʘʣʠ 

ʟ ʧʦʩʪʽʡʥʦʶ ʘʤʧʣʽʪʫʜʦʶ 

 .   (2.42) 

ʄʦʜʝʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʦʾ ʤʦʜʫʣʷʮʽʾ ʩʠʛʥʘʣʽʚ  

[9, 45], ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʚ ʪʝʦʨʽʾ ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ [48]. 

ɼʣʷ ʮʴʦʛʦ ʬʘʟʦʚʠʡ ʤʥʦʞʥʠʢ ʚ (1.41) ʜʣʷ ʤʦʤʝʥʪʫ ʯʘʩʫ  ʧʨʝʜʩʪʘʚʠʤʦ ʫ 

ʚʠʛʣʷʜʽ 

 .    (2.43) 

ʎʝ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʣʽʥʽʡʥʦʤʫ ʟʘʢʦʥʫ ʟʤʽʥʠ ʧʨʦʩʪʦʨʦʚʦʾ ʯʘʩʪʦʪʠ ʩʠʛʥʘʣʫ 

ʥʘ ʽʥʪʝʨʚʘʣʽ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ  

 

 .   (2.44) 

ɿʘʜʘʶʯʠʩʴ ʚʝʣʠʯʠʥʦʶ ʰʠʨʠʥʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʫ 

 

,    (2.45) 

ʜʝ, ʷʢ ʽ ʢʦʣʠʩʴ  ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʬʦʨʤʫʶʯʦʛʦ ʩʠʛʥʘʣʫ  

ʨʦʟʢʨʠʚʫ , ʘ  ï ʨʦʙʦʯʘ ʜʦʚʞʠʥʘ ʭʚʠʣʽ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʚʠʨʘʟʫ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʛʠʥʘʶʯʦʾ ʩʠʛʥʘʣʫ: 
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.    (2.46) 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʣʽʥʽʡʥʦʾ ʯʘʩʪʦʪʥʦʾ ʤʦʜʫʣʷʮʽʾ ʟʜʽʡʩʥʠʤʦ 

ʧʣʘʚʥʝ ʮʠʢʣʽʯʥʝ ʩʢʘʥʫʚʘʥʥʷ ʩʠʛʥʘʣʫ (1.46) ʫ ʩʝʢʪʦʨʽ ʦʛʣʷʜʫ  

 

 .   (2.47) 

ɺʚʘʞʘʶʯʠ, ʱʦ ʧʦʚʥʠʡ ʮʠʢʣ ʩʢʘʥʫʚʘʥʥʷ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʘ ʯʘʩ , ʧʨʠʭʦʜʠʤʦ 

ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʦʛʦ 

ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ: 

(2.48) 

 

ʜʝ  ï ʬʫʥʢʮʽʷ, ʱʦ ʟʨʽʟʫʻ 

  ;    (2.49) 

 ï ʚʝʣʠʯʠʥʘ ʜʝʚʠʘʮʽʾ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʥʷ  

 

.    (2.50) 

ʗʢ ʚʠʧʣʠʚʘʻ ʽʟ (2.48) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ  ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʧʣʦʱʠʥʽ  (ʤʘʶʪʴ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ), 

ʚʦʥʠ ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʦ ʤʦʜʫʣʴʦʚʘʥʽ ʷʢ ʧʦ ʯʘʩʦʚʽʡ, ʪʘʢ ʽ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 
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ʢʦʦʨʜʠʥʘʪʘʤ. ʋ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʩʝʢʪʦʨʫ ʦʛʣʷʜʫ  ʬʦʨʤʫʻʪʴʩʷ 

ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʦ ʤʦʜʫʣʴʦʚʘʥʠʡ ʩʠʛʥʘʣ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʠʛʥʘʣʽʚ, 

ʩʬʦʨʤʦʚʘʥʠʭ ʚ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ ʪʽʣʴʢʠ ʯʘʩʦʚʠʤ ʟʩʫʚʦʤ 

 

 ;     (2.51) 

 .    (2.52) 

ʇʨʦʩʪʦʨʦʚʘ ʙʘʟʘ ʩʠʛʥʘʣʫ (1.48), ʦʙʫʤʦʚʣʝʥʘ ʚʠʨʘʟʦʤ (2.34) ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʯʘʩʦʚʦʶ ʙʘʟʦʶ, ʦʙʫʤʦʚʣʝʥʦʾ ʷʢ ʜʦʙʫʪʦʢ ʪʨʠʚʘʣʦʩʪʽ ʩʠʛʥʘʣʫ ʥʘ ʰʠʨʠʥʫ ʩʧʝʢʪʨʘ 

ʯʘʩʦʚʠʭ ʯʘʩʪʦʪ 

 

 .    (2.53) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (2.31), (2.32) ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʠʢʦʥʫʻ ʨʦʣʴ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ 

ʦʙʛʠʥʘʶʯʦʾ ʩʠʛʥʘʣʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʟ ʚʠʨʘʟʫ ʜʣʷ ʩʠʛʥʘʣʫ  (1.48) ʤʦʞʝ 

ʙʫʪʠ ʚʠʜʽʣʝʥʠʡ ʚʠʨʘʟ ʜʣʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ , ʱʦ ʟʜʽʡʩʥʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʦ ʤʦʜʫʣʴʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʽ 

ʚʽʜʦʤʠʤ ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʝʥʝ, ʨʝʘʣʽʟʫʶʯʠʤ ʾʾ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ 

[46, 47]. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʴ ʜʠʩʢʨʝʪʥʦ ʢʦʜʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ. 

ʆʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʽ ʜʠʩʢʨʝʪʥʦ ʢʦʜʦʚʘʥʦʛʦ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 

ʢʦʦʨʜʠʥʘʪʽ ʩʠʛʥʘʣʫ ʚʠʢʣʠʢʘʥʽ ʦʙʤʝʞʝʥʽʩʪʶ ʩʧʝʢʪʨʘ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ, 

ʦʙʫʤʦʚʣʝʥʦʾ ʢʽʥʮʝʚʠʤʠ ʨʦʟʤʽʨʘʤʠ ʨʝʘʣʴʥʦʛʦ ʨʦʟʢʨʠʚʫ ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢ, 

ʷʢ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʥʘʜʘʣʽ, ʮʽ ʪʨʫʜʥʦʱʽ ʮʽʣʢʦʤ ʧʝʨʝʙʦʨʥʽ ʡ ʨʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʜʠʩʢʨʝʪʥʦ ʢʦʜʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ ʤʘʻ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ. 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʜʠʩʢʨʝʪʥʦ ʢʦʜʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʠ ʟʘʜʘʥʽʡ ʰʠʨʠʥʽ 

ʩʧʝʢʪʨʘ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ  ʽʥʪʝʨʚʘʣ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 

ʢʦʦʨʜʠʥʘʪʽ  ʚʠʙʝʨʝʤʦ ʫ ʚʠʛʣʷʜʽ: 
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 .    (2.54) 

ʇʦʟʥʘʯʘʶʯʠ ʽʥʪʝʨʚʘʣʠ ʯʘʩʦʚʦʾ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʯʝʨʝʟ  ʽ ʚʠʙʠʨʘʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʦʜʥʘʢʦʚʠʤʠ 

 

                                                (2.55) 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ  ʡ  

 

                                                                        (2.56) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ 

 

 ,  (2.57) 

 

ʜʝ  ï ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ, ʯʘʩʪʦʪʠ ʡ ʬʘʟʠ ʥʘ -ʦʾ ʧʦʟʠʮʽʾ, 

 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʙʨʘʥʦʛʦ ʟʘʢʦʥʫ ʢʦʜʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʯʘʩʦʚʦʛʦ ʢʦʜʫ, 

 ï ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʝʣʝʤʝʥʪʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʢʦʜʫ, ʬʫʥʢʮʽʾ  ʚʠʟʥʘʯʝʥʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ (2.49). 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʨʘʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʜʠʩʢʨʝʪʥʦ-ʢʦʜʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ 

ʥʦʩʠʪʴ ʜʦʩʠʪʴ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʜʝʣʶʻ ʤʦʞʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʜʠʩʢʨʝʪʥʦʛʦ ʢʦʜʫʚʘʥʥʷ. 

ʊʘʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ (1.57) ʜʠʩʢʨʝʪʥʦ ʢʦʜʦʚʘʥʽ ʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʥʘ: 

- ʘʤʧʣʽʪʫʜʥʦ-ʤʘʥʽʧʫʣʴʦʚʘʥʽ:    

- ʬʘʟʦʤʘʥʽʧʫʣʴʦʚʘʥʽ:  
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- ʯʘʩʪʦʪʥʦʤʘʥʽʧʫʣʴʦʚʘʥʽ:  ʘ ʪʘʢʦʞ ʥʘ 

ʩʠʛʥʘʣʠ ʟ ʢʦʤʙʽʥʦʚʘʥʦʶ ʤʘʥʽʧʫʣʷʮʽʻʶ: 

- ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʤʘʥʽʧʫʣʴʦʚʘʥʽ:  

- ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʤʘʥʽʧʫʣʴʦʚʘʥʽ:  

- ʬʘʟʦ-ʯʘʩʪʦʪʥʽ ʩʠʛʥʘʣʠ:  

ɿʦʢʨʝʤʘ, ʜʣʷ ʬʘʟʦʤʘʥʽʧʫʣʴʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʟ (2.57) 

ʦʜʝʨʞʫʻʤʦ 

  (2.58) 

 

ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ ʬʘʟʦʤʘʥʽʧʫʣʴʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʩʝʤʠʝʣʝʤʝʥʪʥʦʛʦ ʢʦʜʫ ɹʘʨʢʝʨʘ 

 ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʯʘʩ , ʜʘʣʴʥʽʩʪʴ  ̔  ʢʫʪ  ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 2.3. 

 

 

ʄʦʞʣʠʚʦ ʪʘʢʦʞ ʽ ʽʥʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʫ (2.58). 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ (2.58) ʟʜʽʡʩʥʝʥʝ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʝ ʢʦʜʫʚʘʥʥʷ ʧʦ ʢʦʦʨʜʠʥʘʪʽ 

, ʘ ʧʦʪʽʤ ʢʦʞʥʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʝʣʝʤʝʥʪʫ  ʩʪʘʚʣʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʨʫʰʝʥʽ ʦʜʥʝ ʱʦʜʦ ʽʥʰʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ  ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɸ 

ʤʦʞʥʘ ʥʘʚʧʘʢʠ ï ʩʧʦʯʘʪʢʫ ʟʜʽʡʩʥʠʪʠ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʝ ʢʦʜʫʚʘʥʥʷ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 

{ } { }var ; ; ,l l ls constjW = =

{ } { }; var ; ,l l ls constjW = =
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{ } { }; var ; .l l ls constj W = =
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ʢʦʦʨʜʠʥʘʪʽ , ʘ ʧʦʪʽʤ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ  ʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʧʨʦʩʪʦʨʦʚʽ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʽ ʩʠʛʥʘʣʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ (1.58) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ 

   (2.59) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (2.57), (2.58) ʥʘ ʢʦʞʥʦʤʫ ʬʽʢʩʦʚʘʥʦʤʫ ʥʘʧʨʷʤʢʫ  

ʬʦʨʤʫʻʪʴʩʷ ʩʚʽʡ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʡ ʬʘʟʦʤʘʥʽʧʫʣʴʦʚʘʥʠʡ ʩʠʛʥʘʣ, ʱʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʠʛʥʘʣʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ , ʪʽʣʴʢʠ 

ʯʘʩʦʚʠʤ ʟʩʫʚʦʤ , ʦʙʫʤʦʚʣʝʥʠʤ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ 

 .    (2.60) 

ʇʨʦʩʪʦʨʦʚʘ ʙʘʟʘ ʪʘʢʦʛʦ ʜʠʩʢʨʝʪʥʦ ʢʦʜʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ (1.59) ʤʘʻ ʚʠʛʣʷʜ 

 

.   (2.61) 

ɿʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʙʘʟʠ ʩʢʣʘʜʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ 

ʩʠʛʥʘʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʨʦʩʪʠʤ ʩʠʛʥʘʣʦʤ (2.34) ʜʦʩʷʛʥʫʪʝ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ ʰʣʷʭʦʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ ʢʦʦʨʜʠʥʘʪʽ. 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʣʽʥʽʡʥʦ-ʯʘʩʪʦʪʥʠʭ ʤʦʜʫʣʴʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ, ʟ ʚʠʨʘʟʽʚ ʜʣʷ 

ʜʠʩʢʨʝʪʥʦ-ʢʦʜʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ (2.57), ʽʟ ʩʠʛʥʘʣʫ (2.59) ʤʦʞʝ ʙʫʪʠ ʚʠʜʽʣʝʥʠʡ 

ʚʠʨʘʟ ʜʣʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʟʜʽʡʩʥʶʻ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʩʠʛʥʘʣʫ, ʽ 

ʚʠʟʥʘʯʝʥʠʡ ʨʝʘʣʽʟʫʯʠʡ ʮʶ ʜʽʘʛʨʘʤʫ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʠʡ ʨʦʟʧʦʜʽʣ. 

ʈʝʟʫʣʴʪʫʶʯʘ ʜʽʘʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʱʦ ʬʦʨʤʫʻ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ, ʤʘʻ ʰʠʨʠʥʫ  ʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʦʶ ʯʘʩʪʦʪʦʶ: 

 .    (2.62) 

ɿʘ ʨʘʭʫʥʦʢ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʩʧʝʢʪʨ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ 

ʨʦʟʰʠʨʶʻʪʴʩʷ: 

q l tD

( ) [ ]{ }

()
( )

0 0 0; exp

22
.

m n

l

i j k m l n

M

k

s t s j t a

k l it l t i T
f

t

q w j

q q q
q

q

¤ ¤

=-¤ =-¤ =- =-

= + ³

- + D -è ø- D -è ø
³P Pé ùé ùD Dê ú ê ú

ää ää

k qD

l qD

kltD

kl

M

T
t k l q

q
D = - D

11222 >>=+== NmB
MM
qc

q

2 Mq

1
2

2
ï ð

M

F
q

S=



96 

      (2.63) 

ʧʨʠ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʰʠʨʠʥʽ ʨʝʟʫʣʴʪʫʶʯʦʾ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ , ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʙʘʟʠ ʩʠʛʥʘʣʫ (2.61) ʽ ʻ 

ʧʝʨʝʜʫʤʦʚʦʶ ʤʦʞʣʠʚʦʩʪʽ ʩʪʠʩʢʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ [7, 9, 43]. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʩʥʦʚʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʬʦʨʤʠ ʩʠʛʥʘʣʫ ʥʝ ʟʘʣʝʞʘʪʴ, ʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʜʦʤ ʡʦʛʦ 

ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʨʦʟʛʣʷʜ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

2.3.3. ɸʥʘʣʽʟ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʩʠʛʥʘʣʽʚ.  

ʇʦ ʚʠʟʥʘʯʝʥʥʶ [40, 42] ʧʨʦʩʪʦʨʦʚʦ-ʪʠʤʯʘʩʦʚʘ ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʤʘʻ 

ʚʠʛʣʷʜ: 

    (2.64) 

ʂʦʥʢʨʝʪʥʠʡ ʚʠʜ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ. ʈʦʟʛʣʷʜʘʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʤʠ ʘʢʮʝʥʪʫʚʘʣʠ ʫʚʘʛʫ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʡʦʛʦ 

ʧʨʦʩʪʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʟʜʽʡʩʥʶʶʯʠ ʡʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʦ ʧʨʦʩʪʦʨʦʚʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ. ɺʽʜʧʦʚʽʜʥʦ ʧʦʢʣʘʜʘʣʦʩʷ, ʱʦ ʻʜʠʥʠʤ ʽʩʪʦʪʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʩʠʛʥʘʣʫ 

ʻ ʥʘʧʨʷʤʦʢ ʡʦʛʦ ʧʨʠʭʦʜʫ ʘʙʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʆʜʥʘʢ, ʧʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʤʫ 

ʥʘʤʠ ʧʽʜʭʦʜʽ ʮʝʡ ʧʨʦʩʪʦʨʦʚʠʡ ʢʦʜ ʥʝ ʻ ʬʽʢʩʦʚʘʥʠʤ, ʚʽʥ ʜʠʥʘʤʽʯʥʠʡ ï ʟʤʽʥʶʻʪʴʩʷ 

ʚ ʯʘʩʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʛʥʘʣʫ. ɿʤʽʥʘ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʟʤʽʥʽ 

ʯʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʥʘʚʧʘʢʠ. ʊʦʤʫ ʥʘʷʚʥʽʩʪʴ ʫ ʩʠʛʥʘʣʽ ʽʥʰʠʭ ʽʩʪʦʪʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʯʘʩʫ ʟʘʪʨʠʤʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʘʣʴʥʽʩʪʴ ʜʦ ʦʙ'ʻʢʪʫ, 

ʧʨʠʚʝʜʝ ʜʦ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʚʽʜʣʽʢʫ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʩʚʦʛʦ 

ʚʠʨʽʰʝʥʥʷ. ʆʜʥʘʢ, ʷʢ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʥʘʜʘʣʽ, ʧʨʠ ʨʦʟʛʣʷʜʽ ʢʦʥʢʨʝʪʥʠʭ ʧʠʪʘʥʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʦʥʜʫʚʘʣʴʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʠʨʽʰʝʥʥʷ 

ʧʠʪʘʥʴ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʚʠʤʽʨʽʚ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʛʥʘʣʽʚ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠʩʷ, ʱʦ ʻʜʠʥʠʤ ʽʩʪʦʪʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʩʠʛʥʘʣʫ 

ʻ ʥʘʧʨʷʤʦʢ ʡʦʛʦ ʧʨʠʭʦʜʫ (ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ɯʥʰʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ 

ʚʽʜʦʤʠʤʠ ʽ ʦʮʽʥʶʚʘʪʠ ʥʝ ʙʫʜʝʤʦ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (2.64) 

ʧʨʦʚʝʜʝʤʦ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʧʘʜʢʫ, ʥʝ ʧʨʠʚôʷʟʫʶʯʠʩʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʡ ʥʝ ʟʘʜʘʶʯʠ ʡʦʛʦ ʬʦʨʤʠ, ʢʨʽʤ ʜʝʷʢʠʭ ʾʾ 

ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʣʽʩʪʴ ʤʦʜʫʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʛʠʥʘʶʯʦʾ 

ʩʠʛʥʘʣʫ ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ  ʡ ʦʙʤʝʞʝʥʽʩʪʴ ʰʠʨʠʥʠ 

ʩʧʝʢʪʨʘ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʠʭ  ʽ ʯʘʩʦʚʠʭ  ʯʘʩʪʦʪ [9]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (2.64) 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʟʘʛʘʣʴʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ (2.41) ʽ, 

ʚʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʽʩʪʴ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʡ ʯʘʩʦʚʦʛʦ ʩʧʝʢʪʨʽʚ, ʧʨʝʜʩʪʘʚʠʤʦ 

ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʨʦʟʢʣʘʜʘʥʥʷ ʫ ʜʚʦʚʠʤʽʨʥʠʡ ʨʷʜ ʂʦʪʝʣʴʥʠʢʦʚʘ [9] 

 

  (2.65) 

ʅʘʜʘʣʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʴ ʪʠʧʫ (2.65) ʟʘ ʫʤʦʚʠ ; 

 ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʪʽ ʯʣʝʥʠ ʨʷʜʫ (2.65), ʷʢʽ ʧʦʧʘʜʘʶʪʴ ʫ 

ʜʽʘʧʘʟʦʥ ʧʘʨʘʤʝʪʨʽʚ ʨʝʘʣʴʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʩʠʛʥʘʣʫ. 

 

   (2.66) 

ʇʽʜʩʪʘʚʣʷʶʯʠ (2.66) ʚ (2.64), ʦʪʨʠʤʫʻʤʦ 

  (2.67) 

ɺʨʘʭʦʚʫʶʯʠ ʦʨʪʦʛʦʥʘʣʴʥʽʩʪʴ ʬʫʥʢʮʽʾ ʚʽʜʣʽʢʽʚ ʜʣʷ ʨʽʟʥʠʭ  ʽ , ʪʦʙʪʦ 
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  (2.68) 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʧʠʩʫ ʚʠʨʘʟʫ (2.67) 

 

 (2.69) 

ɯʥʪʝʛʨʘʣʠ ʚ (2. 69) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʠʭ ʥʘʙʣʠʞʝʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ 

(2.70) 

 

ʇʽʜʩʪʘʚʣʷʶʯʠ (2.70) ʚ (2.69) ʽ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 

 

                                                     (2.71) 

ʦʩʪʘʪʦʯʥʦ ʦʜʝʨʞʫʻʤʦ ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʬʫʥʢʮʽʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʢʣʘʜʥʠʭ ʩʠʛʥʘʣʽʚ 

 

  (2.72) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ (2.72) ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʢʣʘʜʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʜʦʙʫʪʢʫ ʜʚʦʭ ʬʫʥʢʮʽʡ ï 
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   (2.73) 

 

ʽ ʧʨʦʩʪʦʨʦʚʦʾ 

    (2.74) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʯʘʩʦʚʠʤʠ  ʡ ʧʨʦʩʪʦʨʦʚʠʤʠ  

ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʛʥʘʣʫ. ʊʫʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʥʘʣʦʛʽʷ ʟ ʬʫʥʢʮʽʻʶ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʧʨʦʩʪʠʭ (ʝʣʝʤʝʥʪʘʨʥʠʭ) ʩʠʛʥʘʣʽʚ (2.38). ʆʜʥʘʢ, ʟʙʽʛ ʪʫʪ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽʡ. ʋ 

ʜʽʡʩʥʦʩʪʽ ʞ ʧʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʝʪʦʜʘʭ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʘʥʘʣʦʛʦʚʠʭ ʽ 

ʜʠʩʢʨʝʪʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʩʫʪʽ ʩʧʨʘʚʠ 

ʩʢʘʥʫʚʘʥʥʷ ʬʘʟʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʫ (ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ) ʫ ʩʝʢʪʦʨʽ 

ʦʛʣʷʜʫ ï ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʧʣʠʚʘʻ ʟ (2.48), ʘ ʪʘʢʦʞ (2.51, 2.56, 2.60). ʎʝ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʚʟʘʻʤʦʦʜʥʦʟʥʘʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʨʦʩʪʦʨʦʚʠʤʠ ʡ ʯʘʩʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʛʥʘʣʫ ʡ ʚʽʜʧʦʚʽʜʥʦ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

 

                                                                  (2.75) 

ɯ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʰʠʭ ʽʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʫ, ʟʘ ʫʤʦʚʠ ʷʢʠʭ 

ʦʪʨʠʤʘʥʦ ʚʠʨʘʟ (2.72), ʟʤʽʥʘ ʢʦʞʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ  ʚʝʜʝ ʜʦ ʦʜʥʦʟʥʘʯʥʦʾ 

ʟʤʽʥʠ ʽʥʰʦʛʦ ʧʘʨʘʤʝʪʨʘ ï . 

ɺʽʜʧʦʚʽʜʥʦ ʪʘʢ ʩʘʤʦ ʟʚ'ʷʟʘʥʽ ʟʥʘʯʝʥʥʷ ʯʘʩʦʚʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ 

 

     (2.76) 

ʗʢʱʦ ʫ ʚʠʨʘʟʽ (2.76) ʧʽʜʩʪʘʚʠʪʠ ʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʯʘʩʪʦʪ, ʪʦ 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʟʘʧʠʩʫ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2.76) 

 

                                           (2.77) 
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ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʟʚ'ʷʟʢʫ ʬʫʥʢʮʽʡ  ʽ  

      (2.78) 

ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʩʢʣʘʜʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʛʦ ʩʠʛʥʘʣʫ: 

  (2.79) 

ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʚʠʨʘʟʫ (2.79) ʩʢʣʘʜʥʠʡ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʩʠʛʥʘʣ ʤʘʻ 

ʬʫʥʢʮʽʶ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʥʘʯʥʦ ʦʜʤʽʥʥʠʡ ʚʽʜ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʚʠʯʘʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʩʪʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʤʘʶʪʴ ʬʫʥʢʮʽʶ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʠʧʫ  [49], ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢ ʧʦ ʰʠʨʠʥʽ ʛʦʣʦʚʥʦʾ 

ʧʝʣʶʩʪʢʠ, ʪʘʢ ʽ ʟʘ ʨʽʚʥʝʤ ʙʽʯʥʠʭ ʧʝʣʶʩʪʦʢ. ʅʘ ʨʠʩ. 2.4 ʥʘʚʝʜʝʥʠʡ ʚʠʜ ʬʫʥʢʮʽʡ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʦʩʪʦʛʦ (ʧʫʥʢʪʠʨ) ʽ ʩʢʣʘʜʥʦʛʦ (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ) ʩʠʛʥʘʣʽʚ. ʊʘʢ ʷʢ 

ʚʠʜ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʦʧʠʩʫʻ ʚʠʭʽʜʥʠʡ ʝʬʝʢʪ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʢʠ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤʘʭ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜʢʨʠʚʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʮʠʭ ʩʠʩʪʝʤ. ʎʝ ʦʙʫʤʦʚʣʝʥʝ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʢʣʘʜʥʠʭ 

ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʭ ʧʦʧʝʨʝʜʥʷ ʤʦʜʫʣʷʮʽʷ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʩʝʢʪʦʨʫ ʦʛʣʷʜʫ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʩʠʛʥʘʣ ʮʽʣʢʦʤ 

ʧʝʚʥʦʾ (ʚʽʜʦʤʦʾ) ʬʦʨʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʮʝ ʧʨʠ ʦʙʨʦʙʮʽ ʪʘʢʠʭ ʩʠʛʥʘʣʽʚ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʠʧʘʜʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʩʠʛʥʘʣʽʚ [9]. 

 

ʈʠʩ.2.4. ɺʠʜ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʦʩʪʠʭ (---) ʽ ʩʢʣʘʜʥʠʭ (
____

) 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ 
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ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʩʥʦʚʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ï 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʽ ʦʜʥʦʟʥʘʯʥʽʩʪʴ ʚʽʜʣʽʢʫ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʚʠʜʦʤ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʚʠʟʥʘʯʠʤʦ, ʥʘʩʢʽʣʴʢʠ ʚʦʥʠ ʧʦʣʽʧʰʫʶʪʴʩʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟʦʤ (2.79). 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʣʘʩʪʶ ʚʠʩʦʢʦʾ ʢʦʨʝʣʷʮʽʾ 

ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ [42] 

 

     (2.80) 

ɼʣʷ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʩʪʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, 

ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʷʢʠʭ ʦʧʠʩʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʪʠʧʫ  [40, 42], ʦʙʣʘʩʪʴ 

ʚʠʩʦʢʦʾ ʢʦʨʝʣʷʮʽʾ  ʩʪʘʥʦʚʠʪʴ: 

    (2.81) 

ɼʣʷ ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʷʢʠʭ 

ʟʘʜʘʥʘ ʚʠʨʘʟʦʤ (1.79), ʦʙʣʘʩʪʴ ʚʠʩʦʢʦʾ ʢʦʨʝʣʷʮʽʾ  ʩʪʘʥʦʚʠʪʴ: 

 

   (2.82) 

ʊʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʫ ʪʘʢ ʩʘʤʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜʦʤ ʬʫʥʢʮʽʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ [42]: 

                .                                     (2.83) 

ɺʠʟʥʘʯʘʶʯʠ ʚʽʜʥʦʰʝʥʥʷ ʜʨʫʛʠʭ ʧʦʭʽʜʥʠʭ ʚʽʜ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʩʢʣʘʜʥʠʭ ʩʠʛʥʘʣʽʚ  ʽ ʧʨʦʩʪʠʭ ï  ʦʜʝʨʞʫʻʤʦ 

 .     (2.84) 
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ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʚʠʨʘʟʽʚ (2.81-2.84) ʪʨʘʻʢʪʦʨʥʽ ʩʠʩʪʝʤʠ ʟʽ ʩʢʣʘʜʥʠʤʠ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʩʠʛʥʘʣʘʤʠ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʽʟ ʧʨʦʩʪʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʚʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʨʘʱʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ (2.82) ʽ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʽʚ (2.84). 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʝ ʟʥʘʯʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ (2.82) ʪʨʘʻʢʪʦʨʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʽʟ ʧʨʦʩʪʠʤʠ ʩʠʛʥʘʣʘʤʠ ʚʦʥʠ ʧʦʚʠʥʥʽ ʧʨʠ ʽʥʰʠʭ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʪʝʥʠ, ʷʢ ʤʽʥʽʤʫʤ, ʥʘ ʦʜʥʫ ʪʨʝʪʠʥʫ ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ, ʯʠʤ ʜʣʷ 

ʩʠʩʪʝʤ ʟʽ ʩʢʣʘʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʘ ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʝ ʞ ʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʽʚ 

(2.84) ʩʠʩʪʝʤʠ ʽʟ ʧʨʦʩʪʠʤʠ ʩʠʛʥʘʣʘʤʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʠʙʣʠʟʥʦ ʚ 1,5 ʨʘʟʠ ʙʽʣʴʰʽ 

ʘʥʪʝʥʠ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʜʽʦʣʽʥʽʾ ʽʟ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ [9, 44]. 

2.3.4. ʆʙ'ʻʤʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ.  

ʇʽʜ ʦʙ'ʻʤʥʠʤʠ (ʧʨʦʩʪʠʤʠ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʩʠʛʥʘʣʘʤʠ ʙʫʜʝʤʦ 

ʨʦʟʫʤʽʪʠ ʩʠʛʥʘʣʠ, ʟʘʜʘʥʘ ʯʘʩʦʚʘ ʩʪʨʫʢʪʫʨʘ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ 

ʧʨʦʩʪʦʨʫ  (ʨʠʩ. 2.2). 

ʅʘ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ ʚ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʭʚʠʣʴ 

ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʱʝ ʚ [52]. ɼʽʡʩʥʦ, ʽʟ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʜʠʬʨʘʢʮʽʾ, ʜʠʬʨʘʢʮʽʡʥʦʾ 

ʪʝʦʨʽʾ ʘʙʝʨʘʮʽʻʶ ʚʠʧʣʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʚ'ʷʟʢʫ ʭʚʠʣʴʦʚʦʛʦ ʧʦʣʷ ʥʝ ʪʽʣʴʢʠ ʽʟ 

ʜʚʦʚʠʤʽʨʥʠʤ, ʘʣʝ ʡ ʽʟ ʪʨʠʚʠʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʧʦʣʷ ʧʦʙʣʠʟʫ ʜʝʷʢʦʾ ʬʦʢʘʣʴʥʦʾ 

ʧʣʦʱʠʥʠ ʚʠʧʨʦʤʽʥʶʚʘʯʘ, ʜʦʚʝʜʝʥʘ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʙʣʠʟʴʢʽʡ ʟʦʥʽ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ [52]. 

ɺʽʜʥʦʩʥʦ ʙʽʣʴʰʽ ʨʦʟʤʽʥʠ ʙʣʠʟʴʢʦʾ ʟʦʥʠ  ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʦʙʫʤʦʚʣʝʥʽ 

ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ  ʡ ʨʦʟʤʽʨʘʤʠ ʘʧʝʨʪʫʨʠ  [41]: 

     (2.85) 

ʽ ʾʾ ʥʝʟʥʘʯʥʽ ʨʦʟʤʽʨʠ ʜʣʷ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʨʠ ʧʨʠʡʥʷʪʥʠʭ ʨʦʟʤʽʨʘʭ 

ʘʧʝʨʪʫʨʠ  ʨʦʙʣʷʪʴ ʜʦʩʠʪʴ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʫ ʨʘʜʽʦʪʝʭʥʽʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. 
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ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʨʦʟʥʝʩʝʥʦʛʦ ʧʨʠʡʤʘʥʥʷ ʡ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʣʦ ʤʝʞʽ ʙʣʠʟʴʢʦʾ ʟʦʥʠ [60]. ʆʜʥʘʢ, ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʪʦʜʘʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ [9] ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʨʘʤʢʘʭ ʢʦʛʝʨʝʥʪʥʠʭ ʩʠʩʪʝʤ [56] ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ ʯʝʨʝʟ ʩʠʣʴʥʫ ʨʦʟʨʽʜʞʝʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ 

"ʘʧʝʨʪʫʨʠ" ʽ ʪʨʫʜʥʦʱʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟʘʩʦʙʽʚ, 

ʨʦʟʦʩʝʨʝʜʞʝʥʠʭ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ [9]. 

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʚʽʜʝʦʢʦʛʝʨʝʥʪʥʦʶ ʤʦʜʝʣʣʶ ʪʨʘʻʢʪʦʨʥʦʾ 

ʨʘʜʽʦʩʠʩʪʝʤʠ [56], ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʧʦʣʝ ʟʘʜʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʜʝʷʢʽʡ ʪʦʯʮʽ 

(ʦʙʣʘʩʪʽ) ʧʨʦʩʪʦʨʫ. ʊʘʢʠʡ ʩʠʛʥʘʣ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ [9, 56] 

     (2.86) 

ʟʘʜʘʥʘ ʯʘʩʦʚʘ ʩʪʨʫʢʪʫʨʘ ʷʢʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʚ ʦʙʣʘʩʪʽ . 

ɯʥʜʝʢʩ  ʚ (2.86) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʣʝʤʝʥʪʽʚ ʨʘʜʽʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤ ʫ ʪʦʯʢʘʭ ʧʨʦʩʪʦʨʫ  ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ  (ʨʠʩ. 2.2). ʇʨʠ ʟʘʜʘʥʽʡ 

ʛʝʦʤʝʪʨʽʾ ʩʠʩʪʝʤʠ ʡ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʾʾ ʟʘʩʦʙʽʚ ʪʽʣʴʢʠ ʚ ʜʘʥʽʡ 

ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ  ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʩʠʛʥʘʣ ʩʢʣʘʜʥʦʾ ʯʘʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʄʦʞʝ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʽ  ʰʫʤʦʧʦʜʽʙʥʠʡ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʡ ʩʠʛʥʘʣ 

ʰʣʷʭʦʤ ʧʦʯʝʨʛʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ (ʜʠʩʢʨʝʪ) ʮʴʦʛʦ 

ʩʠʛʥʘʣʫ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʪʦʯʢʘʭ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ 

 ʧʨʠ ʚʽʜʦʤʠʭ ʚʽʜʩʪʘʥʷʭ . 

ʊʘʢ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʦʛʦ 31-ʝʣʝʤʝʥʪʥʦʛʦ ʩʠʛʥʘʣʫ, ʢʦʞʥʠʡ 

ʝʣʝʤʝʥʪ ʷʢʦʛʦ ʧʝʨʝʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʥʝʩʫʯʦʾ ʯʘʩʪʦʪʠ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʴʦʭ ʚʠʧʨʦʤʽʥʶʶʯʠʭ ʩʠʩʪʝʤ ʨʝʞʠʤ ʾʭ ʨʦʙʦʪʠ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

ʇʝʨʰʘ ʩʠʩʪʝʤʘ ʚʠʧʨʦʤʽʥʶʻ -ʽ ʝʣʝʤʝʥʪʠ 

 (2.87) 

 

ɼʨʫʛʘ ʩʠʩʪʝʤʘ ʚʠʧʨʦʤʽʥʶʻ -ʽ ʝʣʝʤʝʥʪʠ 
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   (2.88) 

 

ʊʨʝʪʷ ʩʠʩʪʝʤ ʚʠʧʨʦʤʽʥʶʻ -ʽ ʝʣʝʤʝʥʪʠ 

   (2.89) 

 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʝʜʫʯʦʶ ʻ ʧʝʨʰʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚ ʥʘʧʨʷʤʢʫ  ʚʠʧʨʦʤʽʥʶʻ 

ʧʝʨʰʠʡ ʝʣʝʤʝʥʪ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɼʨʫʛʠʡ ʝʣʝʤʝʥʪ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʜʨʫʛʦʶ 

ʩʠʩʪʝʤʦʶ ʚ ʥʘʧʨʷʤʢʫ, ʪʨʝʪʽʡ ï ʧʝʨʰʦʶ ʩʠʩʪʝʤʦʶ ʽ ʪ.ʜ. ʂʽʣʴʢʽʩʪʴ ʯʘʩʪʦʪ ʫ 

ʩʠʩʪʝʤʽ ʤʦʞʝ ʙʫʪʠ ʦʙʨʘʥʝ ʨʽʚʥʠʤ ʜʚʦʤ, ʥʝʦʙʭʽʜʥʽ ʟʘʧʽʟʥʶʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ, ʦʙʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʽ ʨʽʟʥʠʤʠ ʚʽʜʩʪʘʥʷʤʠ  

ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʧʨʘʚʣʝʥʥʷʤʠ: 

 .     (2.90) 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʘʢʦʛʦ ʩʠʛʥʘʣʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʜʦʩʪʘʪʥʽʡ ʩʪʫʧʽʥʴ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ, ʱʦ ʥʝ ʜʦʧʫʩʢʘʻ ʟʥʘʯʥʦʛʦ 

ʧʝʨʝʢʨʠʪʪʷ ʘʙʦ ʨʦʟʙʽʞʥʦʩʪʽ ʦʢʨʝʤʠʭ ʽʤʧʫʣʴʩʽʚ ʚ ʦʙʣʘʩʪʽ . ʈʦʟʤʽʨʠ ʮʽʻʾ ʦʙʣʘʩʪʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʪʨʠʚʘʣʽʩʪʶ ʽʤʧʫʣʴʩʽʚ ï , ʘ ʪʘʢʦʞ ʧʦʤʠʣʢʘʤʠ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʛʝʦʜʝʟʠʯʥʦʾ ʧʨʠʚ'ʷʟʢʠ ʟʘʩʦʙʽʚ, ʫʤʦʚʘʤʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, 

ʧʦʛʨʽʰʥʦʩʪʷʤʠ ʚ ʟʥʘʥʥʽ ʚʽʜʩʪʘʥʝʡ . 

ʇʨʠ ʮʴʦʤʫ ʟʘʜʘʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʛʥʘʣʫ ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʘ ʪʽʣʴʢʠ ʚ ʥʝʦʙʭʽʜʥʽʡ 

ʦʙʣʘʩʪʽ ï ʦʙʣʘʩʪʽ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʘ. 

ɺ ʽʥʰʦʤʫ ʧʨʦʩʪʦʨʽ ʯʝʨʝʟ ʚʽʜʤʽʥʥʽʩʪʴ ʯʘʩʽʚ ʟʘʧʽʟʥʶʚʘʥʥʷ ʡ ʚʠʧʘʜʢʦʚʦʛʦ 

ʯʝʨʛʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ  ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʫ ʩʬʦʨʤʫʚʘʪʠ ʥʝ ʚʜʘʻʪʴʩʷ [9, 

63, 64]. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ ʙʫʣʦ ʥʘʚʝʜʝʥʦ 

ʤʘʰʠʥʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʜʣʷ ʨʽʟʥʦʛʦ ʯʠʩʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʟʘʩʦʙʽʚ 

ʽ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʽʚ [9, 64]. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 
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ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ 

ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʥʘʧʨʘʚʣʝʥʠʭ ʘʥʪʝʥ. 

2.3.5. ʉʢʣʘʜʝʥʽ ʦʙ'ʻʤʥʽ ʩʠʛʥʘʣʠ.  

ʉʢʣʘʜʝʥʽ ʦʙ'ʻʤʥʽ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʚʧʦʨʷʜʢʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʣʘʩʪʝʡ , ʬʦʨʤʦʚʘʥʠʭ ʷʢ ʽ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ ʡ ʫ ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʟʘʜʘʥʘ ʩʚʦʷ ʩʢʣʘʜʥʘ ʯʘʩʦʚʘ ʩʪʨʫʢʪʫʨʘ 

ʩʠʛʥʘʣʽʚ, ʧʦʨʦʜʞʝʥʘ ʚʟʘʻʤʦʜʽʻʶ ʜʝʢʽʣʴʢʦʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʚʽʜʤʽʥʥʘ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʯʘʩʦʚʠʭ ʩʪʨʫʢʪʫʨ ʩʫʩʽʜʥʽʭ ʦʙʣʘʩʪʝʡ. ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ, 

ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʦʩʪʠʭ ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ, 

ʚʽʜʤʽʥʥʽʩʪʴ ʪʽʣʴʢʠ ʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʽʘʛʨʘʤʘʭ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʉʢʣʘʜʝʥʠʡ ʦʙ'ʻʤʥʠʡ ʩʠʛʥʘʣ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ: 

   (2.91) 

ʗʢʱʦ ʦʙʤʝʞʠʪʠʩʷ ʪʘʢ ʟʚʘʥʠʤ çʧʣʦʩʢʠʤ ʚʠʧʘʜʢʦʤè ʽ ʚʚʘʞʘʪʠʩʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʘ ʜʣʷ 

ʢʦʜʫʚʘʥʥʷ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ  ʡ  ʟ 

ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ, ʪʦ ʢʦʞʥʦʤʫ ʝʣʝʤʝʥʪʫ ʧʨʦʩʪʦʨʫ  ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʢʦʤ 

ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

     (2.92) 

(2.93) 

ʌʦʨʤʫʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʘ ʤʘʪʨʠʮʷ , ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʷʢʦʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʪʘʥʦʤ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

     (2.94) 

ir
v

( );F tq

( ) ( ) ( )( ); ; ; ; .i

i i

s t s t s t r F tr r q= =ä ä
rv v

1P 2P

N klr
v

( ) ( ); ; .
m m

kl

k m l m

s t s tr r
=- =-

=ää
v

( )
( ) ( )0 0

0 0

2 2
; .

2 1 .

n n

kl i q

p n q n

t p k iT t q l iT
s t a a

n N

t t
r

t t=- =-

ë û- + - - + -è ø è øî î
= P + Pì üé ù é ù

î îê ú ê úí ý

+ =

ää
v

M

{ }; ; ; 1 .i jM a a i j N= =K



106 

ɸʥʘʣʽʟʫʶʯʠ ʩʠʛʥʘʣ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ ʧʨʠ ʚʽʜʦʤʽʡ ʩʪʨʫʢʪʫʨʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʱʦ ʤʦʜʫʣʶʶʪʴ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʮʽʻʾ ʪʦʯʢʠ, ʧʨʠ 

ʮʴʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ, ʷʢ ʽ ʚ ʩʠʩʪʝʤʘʭ ʰʚʠʜʢʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʟʥʘʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ ʢʫʪʦʤʽʨʥʠʭ ʚʠʤʽʨʽʚ [65]. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʪʨʘʻʢʪʦʨʥʠʭ 

ʨʘʜʽʦʩʠʩʪʝʤ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ. ɼʣʷ 

ʨʦʙʦʪʠ ʚ ʰʠʨʦʢʦʤʫ ʩʝʢʪʦʨʽ ʧʨʦʩʪʦʨʫ ʧʨʠ ʦʙʨʦʙʮʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ 

ʧʦʯʠʥʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʢʣʘʜʥʽ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ [9, 64, 65, 66]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʜʽʘʛʨʘʤ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʨʽʟʥʝʥʥʷ ʡ ʩʪʠʩʥʝʥʥʷ ʰʫʤʦʧʦʜʽʙʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ [9, 45, 62]. ɯ ʭʦʯʘ ʥʘ ʝʪʘʧʽ ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʴ 

ʚʠʩʪʫʧʘʶʪʴ ʧʠʪʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʝʡ ʦʙ'ʻʤʥʠʭ ʽ ʩʢʣʘʜʝʥʠʭ ʦʙ'ʻʤʥʠʭ ʩʠʛʥʘʣʽʚ 

[9, 43, 46], ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʚʩʝ ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʩʠʩʪʝʤ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʦʛʦ 

ʧʨʠʡʤʘʥʥʷ [41, 56, 60], ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʝʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʜʘʥʠʭ ʤʦʜʝʣʝʡ. 

2.4. ɸʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ɺ ʫʧʨʘʚʣʽʥʥʽ ʢʦʩʤʽʯʥʠʤʠ ʘʧʘʨʘʪʘʤʠ (ʂɸ) ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʢʦʩʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ. 

ʆʙʤʝʞʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʟʥʠʞʫʻ ʰʚʠʜʢʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʪʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʨʙʽʪʘʣʴʥʦʛʦ 

ʨʫʭʫ ʂɸ. ɺ ʽʩʥʫʶʯʠʭ ʫʤʦʚʘʭ ʙʘʣʽʩʪʠʢʦ-ʥʘʚʽʛʘʮʽʡʥʝ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʂɸ 

ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʜʘʥʠʭ ʚʩʽʭ ʤʽʨʥʠʭ ʚʠʪʢʽʚ ʦʙʤʝʞʝʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ. ʎʶ 

ʧʨʦʙʣʝʤʫ ʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ ʥʘʟʝʤʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʧʨʘʚʣʽʥʥʷ (ʅɸʂʋ) ʚ 

ʦʩʦʙʣʠʚʠʭ ʫʤʦʚʘʭ. ʈʦʟʛʣʷʥʝʤʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʽ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʟʝʤʥʦʾ ʨʘʜʽʦʪʝʭʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ (ʈʊʉ) ʜʣʷ ʦʜʥʦʧʫʥʢʪʥʦʾ  ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʂɸ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʈʊʉ, ʷʢʘ ʧʨʘʮʶʻ ʫ ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʪʘ ʤʽʣʽʤʝʪʨʦʚʦʤʫ 

ʜʽʘʧʘʟʦʥʘʭ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʫʟʴʢʽʡ ʜʽʘʛʨʘʤʽ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, ʰʠʨʠʥʘ  
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ʷʢʦʾ ʩʢʣʘʜʘʻ ʩʦʪʽ ʜʦʣʽ ʛʨʘʜʫʩʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʟʨʠʚʫ ʧʨʠʡʦʤʫ 

ʨʘʜʽʦʩʠʛʥʘʣʫ, ʧʦʪʨʽʙʥʘ ʪʦʯʥʽʩʪʴ ʩʫʧʨʦʚʦʜʫ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ ʧʨʦʤʝʥʝʤ ʘʥʪʝʥʠ 

ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ ʪʠʩʷʯʥʽ ʜʦʣʽ ʛʨʘʜʫʩʘ. ʊʘʢʦʞ ʦʙʨʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʈʊʉ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. ɸ ʩʘʤʝ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʙʘʣʘʥʩʫ ʪʦʯʥʦʩʪʽ, ʜʦʩʪʘʪʥʴʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʝʣʝʤʝʥʪʽʚ, ʥʘʦʯʥʦʩʪʽ ʤʦʜʝʣʽ ʷʢ ʜʣʷ ʾʾ ʨʦʟʨʦʙʥʠʢʘ ʪʘʢ ʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ, ʙʣʦʢʦʚʦʾ 

ʤʦʜʝʣʽ ʪʽ ʾʾ ʜʠʥʘʤʽʯʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʈʊʉ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ  ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ ʱʦʜʦ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʜʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʈʊʉ ʅɸʂʋ ʂɸ ʽ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʈʘʥʽʰʝ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʩʫʧʨʦʚʦʜʫ ʂɸ ʘʥʪʝʥʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘʟʝʤʥʦʾ ʈʊʉ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʥʘ ʦʩʥʦʚʽ 

ʢʨʠʪʝʨʽʶ ʪʦʯʥʦʩʪʽ ʥʘʚʝʜʝʥʥʷ ɸʉ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʰʠʨʦʢʦʾ ʪʘ ʚʫʟʴʢʦʾ ʜʽʘʛʨʘʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ,  ʙʫʚ  ʨʦʟʨʦʙʣʝʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʧʨʘʢʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ 

ʤʝʪʦʜʫ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥ ʈʊʉ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʡʦʤ 

ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʪʘ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʽʚ ʜʦʚʞʠʥ ʭʚʠʣʴ ʟ ʂɸ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʨʽʚʥʷ ʨʘʜʽʦʩʠʛʥʘʣʫ, ʱʦ ʧʨʠʡʤʘʻʪʴʩʷ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʝʜʝʥʥʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. 

ʉʧʦʯʘʪʢʫ  ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʥʷ ʘʥʪʝʥʠ (ʉʅɸ) ʙʫʣʦ 

ʦʙʨʘʥʦ ʈʊʉ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʣʘ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʈʊʉ ʧʦ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʙʘʣʘʥʩʫ ʪʦʯʥʦʩʪʽ ʽ ʪ. ʽ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʠʥʮʠʧʽʚ ʙʘʣʘʥʩʫ ʪʦʯʥʦʩʪʽ ʚʧʣʠʚ ʚʚʘʞʘʻʪʴʩʷ ʤʘʣʠʤ, 

ʷʢʱʦ ʩʠʩʪʝʤʥʘ ʧʦʭʠʙʢʘ, ʷʢʘ ʚʥʦʩʠʪʴʩʷ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʙʣʦʢʫ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

ʜʦʧʫʩʢʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʚʠʧʘʜʢʦʚʠʤʠ ʧʦʭʠʙʢʘʤʠ ʚʠʤʽʨʽʚ ʪʘ ʧʦʤʠʣʢʘʤʠ ʧʨʠ 

ʟʘʚʜʘʥʥʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ 

ʨʘʜʽʦʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʈʊʂ) çʂʚʘʥʪ-ɼè, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʥʘʟʝʤʥʦʛʦ 

ʢʦʥʪʫʨʫ ʫʧʨʘʚʣʽʥʥʷ ʂɸ. 
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ʅʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ ʮʝʥʪʨʽ ʧʫʥʢʪʫ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʮʽʣʝʚʢʘʟʽʚʥʠʢʠ ʜʣʷ 

ʥʘʚʝʜʝʥʥʷ ɸʉ ʇ-2500 ʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʪʦʯʢʫ ʥʘʚʝʜʝʥʥʷ ʧʨʠ ʚʫʛʣʽ ʤʽʩʮʷ (0ęõ10ę)  

ʥʘ ʚʠʩʭʽʜʥʽʡ ʽ ʥʠʟʭʽʜʥʽʡ ʜʽʣʷʥʢʘʭ ʚʠʪʢʘ.  ɺʠʙʽʨ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʟʥʘʯʘʚʩʷ 

ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ʇʨʠ ʥʠʟʴʢʠʭ ʢʫʪʘʭ ʤʽʩʮʷ ʤʘʣʘ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʽ 

ʦʙôʻʢʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʽʘʛʨʘʤʽ ʩʧʨʷʤʦʚʘʥʦʩʪʽ (2Ë õ 3Ë), ʪʘʢʦʞ ʤʘʣʘ ʰʚʠʜʢʽʩʪʴ 

ʟʤʽʥʠ ʜʦʧʣʝʨʽʚʩʴʢʦʛʦ ʟʨʫʰʝʥʥʷ ʯʘʩʪʦʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʠʛʥʘʣ ʫ 

ʚʫʞʯʠʭ ʩʤʫʛʘʭ. ʇʦʪʨʽʙʥʦ ʙʫʣʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ  ʧʨʠ ʢʫʪʘʭ ʤʽʩʮʷ ʤʝʥʰʝ 5ę  

ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʰʫʤʠ ʥʘ ʚʭʦʜʽ ʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘ ʨʘʭʫʥʦʢ ʧʦʧʘʜʘʥʥʷ 

ʯʝʨʝʟ ʙʽʯʥʽ ʧʝʣʶʩʪʢʠ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʘʥʪʝʥʠ ʰʫʤʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɿʘ ʚʠʩʦʢʠʭ ʢʫʪʽʚ ʤʽʩʮʷ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʽʟʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʝʨʝʟ 

ʨʽʟʥʠʮʶ ʧʝʨʝʤʽʱʝʥʥʷ ʂɸ ʽ ʘʥʪʝʥʠ ʧʦ ʘʟʠʤʫʪʫ. ʋʟʛʦʜʞʝʥʥʷ ʚʢʘʟʘʥʠʭ ʯʠʥʥʠʢʽʚ 

ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʤʽʩʮʷ (5ęõ6ę), ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʨʠʚʘʣʫ ʪʨʦʧʦʩʬʝʨʥʫ 

ʜʽʣʷʥʢʫ ʪʨʘʩʠ ʧʦʰʠʨʝʥʥʷ ʩʘʥʪʠʤʝʪʨʦʚʠʭ ʽ ʤʽʣʽʤʝʪʨʦʚʠʭ ʨʘʜʽʦʭʚʠʣʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʥʠʟʴʢʫ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʧʨʠʡʦʤʫ. 

ʇʨʦʚʝʜʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʉɺʏ ʽ ʂɺʏ ɸʉ ʈʊʉ ʘʜʘʧʪʠʚʥʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʠʡʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʛʝʪʝʨʦʜʠʥʽʚ ʧʨʠʡʤʘʯʘ ʫʜʦʩʢʦʥʘʣʝʥʠʤ ʢʦʤʧʣʝʢʩʦʤ çʂʚʘʥʪ-ɼè ʟ ɸʉ ʇ-2500. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʥʷ ʥʘ ʦʙôʻʢʪ ʟʨʦʩʪʘʻ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʘ 

ʪʦʯʢʘ ʢʦʦʨʜʠʥʘʪ ʦʙôʻʢʪʫ ʨʦʟʪʘʰʦʚʘʥʘ ʙʣʠʞʯʝ ʜʦ ʤʘʢʩʠʤʫʤʫ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʘʥʪʝʥʠ.  ʇʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʘ ʥʘʚʝʜʝʥʥʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ȹ=0,25ę, ʱʦ ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʦʤʽ ʪʝʦʨʝʪʠʯʥʽ ʚʠʩʥʦʚʢʠ ʩʪʦʩʦʚʥʦ ʤʝʞʠ 

ʧʦʭʠʙʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʤʝʪʦʜʠʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʧʦʥʦʚʘʥʦʶ ʉʅɸ ʈʊʉ ʫʧʨʘʚʣʽʥʥʷ ʂɸ 

ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʧʨʘʢʪʠʯʥʫ ʧʝʨʝʚʽʨʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʤʝʪʦʜʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʣʦʱʽ ʽ ʽʥʪʝʨʚʘʣʽ ʢʫʪʽʚ ʤʽʩʮʷ 

Z ʚʽʜ 10 ʜʦ 85 ʛʨʘʜ. ʘʧʨʦʢʩʠʤʫʚʘʣʠʩʷ ʬʫʥʢʮʽʻʶ: S(z)=Sʝʬ(1-ʘ cos z), ʜʝ Sʝʬ  -  

ʝʬʝʢʪʠʚʥʘ ʧʣʦʱʘ ʘʥʪʝʥʠ ʚ ʟʝʥʽʪʽ; ʘ ï ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʯʝʨʝʟ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʬʘʟʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ. 
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 ɺʠʤʽʨʷʥʽ ʜʘʥʽ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʝʥʽʪʽ ʊʰʘ, ʝʬʝʢʪʠʚʥʦʾ ʧʣʦʱʽ Sʝʬ ʪʘ 

ʰʠʨʠʥʘ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ (ɼʅ) ʚ ʢʫʪ. ʭʚ. ʚ ʨʦʙʦʯʠʭ ʜʽʘʧʘʟʦʥʘʭ ʭʚʠʣʴ ʽ ʜʣʷ 

ʨʽʟʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʥʘʚʝʜʝʥʽ  ʫ ʪʘʙʣ.1. 

ʊʘʙʣʠʮʷ 2.1 

ɿʥʘʯʝʥʥʷ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʊʰʘ, ʝʬʝʢʪʠʚʥʦʾ ʧʣʦʱʽ Sʝʬ 

ʽ ʰʠʨʠʥʘ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʦʧʨʦʤʽʥʶʚʘʯʽʚ ʈʊ-70 
 

 ɼʦʚʞʠʥʘ ʐʠʬʨ  Sʝʬ, 
A 

ʊʰʘ,  ʂʫʪ. 

ʭʚ. 

 

 
ʭʚʠʣʽ, ʩʤ ʦʧʨʦʤʽʥʶʚʘʯʘ 

 
ʢʚ. ʤ ɼʦ 

  

      

 32  ɺʋ394 1870  0 36   16,5  

 5  ɺʋ394 2340  0,028 21,6   2,6  

 5  ɺʋ395 2340  0,007 24,4   2,6  

 6  ɺʋ402 2660  0,0175 13,3   3,2  

 5  ɺʋ707 2574  0,009 14,1   2,6  

 3,5  ɺʋ708 2140  0,032 12   1,83  

 

 ʐʠʨʠʥʘ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ (ɼʉ) ʚ ʢʫʪʦʤʽʩʪʥʽʡ ʽ ʘʟʠʤʫʪʥʠʭ ʧʣʦʱʠʥʘʭ 

ʦʜʥʘʢʦʚʘ. ɿʘʣʝʞʥʽʩʪʴ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʢʫʪʘ ʤʽʩʮʷ ʚ ʩʘʥʪʠʤʝʪʨʦʚʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʭʚʠʣʴ (ʚʢʣʶʯʘʶʯʠ ʧʦʛʣʠʥʘʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ) ʜʣʷ ʨʽʟʥʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 2.2 ʪʘ ʥʘ ʛʨʘʬʽʢʫ 1 (ʨʠʩ. 2.5). 

 

ʈʠʩ. 2.5. ɿʘʣʝʞʥʽʩʪʴ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʢʫʪʘ ʤʽʩʮʷ ʚ ʩʘʥʪʠʤʝʪʨʦʚʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʭʚʠʣʴ 
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ʊʘʙʣʠʮʷ 2.2 

ɿʘʣʝʞʥʽʩʪʴ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ Tʰa ʚʽʜ ʢʫʪʘ ʤʽʩʮʷ ʜʣʷ ʨʽʟʥʠʭ ʦʧʨʦʤʽʥʶʚʘʯʽʚ 

ʈʊ-70 

ʂʫʪ ʤʽʩʮʷ, 

ʛʨʘʜ 

ʆʧʨʦʤʽʥʶʚʘʯʽ 

ɺʋ394 ɺʋ395 ɺʋ402 ɺʋ707 ɺʋ708 
6  52 42,2 38,1 39,2 
10 42 45 31,9 30,2 28 
20 33,5 35,5 21,3 23,1 20 
30 29,4 32,4 18,5 20,2 17,5 
40 27 30,4 16,9 18,7 15,4 
50 25 28,6 15,7 16,9 14,2 
60 23,7 27,1 14,6 15,5 13,3 
70 22,7 25,6 14 14,5 12,5 
80 21,8 24,8 13,5 14,2 12 
90 21,6 24,4 13,3 14,1 12 

 

ʈʫʭ ʢʦʥʪʨ ʨʝʬʣʝʢʪʦʨʘ (ʂʈ) ʧʦ ʧʨʠʚʦʜʫ ʫʩʪʘʥʦʚʢʠ ʥʝ ʚʠʢʣʠʢʘʻ ʟʩʫʚʫ 

ʤʘʢʩʠʤʫʤʫ ɼʅ.  ɿʥʘʯʝʥʥʷ ʧʦʤʠʣʦʢ ʚʽʜʨʦʙʽʪʢʫ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 1,5 ʤʤ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ. 

ɺʽʜʥʦʩʥʦ ʟʩʫʚʽʚ ɼʉ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʤʠʣʢʘʤʠ ʚʽʜʨʦʙʽʪʢʫ ʟʘʢʦʥʫ ʨʫʭʫ ʂʈ 

ʧʦ ʧʨʠʚʦʜʫ ʢʦʨʝʢʮʽʾ (ʨʠʩ.2), ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. ʆʙʣʽʢ ʮʠʭ ʟʩʫʚʽʚ ɼʉ 

ʚ ʧʨʦʛʨʘʤʽ ʥʘʚʝʜʝʥʥʷ ʧʦ ʢʫʪʫ ʤʽʩʮʷ ʥʝʦʙʭʽʜʥʠʡ ʫ ʚʠʧʘʜʢʫ ʪʦʯʥʦʾ ʧʝʨʝʜʘʯʽ ʢʫʪʘ 

ʤʽʩʮʷ ʘʥʪʝʥʠ ʥʘ ʮʠʬʨʦʚʽ ʜʘʪʯʠʢʠ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ (ʎɼɿɿ).  

 

ʈʠʩ. 2.6. ʇʦʤʠʣʢʠ ʚʽʜʨʦʙʽʪʢʫ ʟʘʢʦʥʫ ʨʫʭʫ ʂʈ ʧʦ ʧʨʠʚʦʜʫ ʢʦʨʝʢʮʽʾ 

 

ʇʝʨʰʽ ʩʧʨʦʙʠ ʧʝʨʝʜʘʯʽ ʝʪʘʣʦʥʥʦʛʦ ʢʫʪʘ ʤʽʩʮʷ ʘʥʪʝʥʠ ʥʘ ʚʭʽʜʥʽ ʚʘʣʠ ʎɼɿɿ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʣʽʚʽʡ (ʅ1) ʪʘ ʧʨʘʚʽʡ (ʅ2) ʮʘʧʬʘʭ  ʢʫʪʦʤʽʩʪʥʦʾ ʦʩʽ,  ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʫ 
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ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʽʟʥʠʮʽ ʚʽʜʣʽʢʽʚ ʜʽʡʩʥʦʛʦ ʢʫʪʘ ʤʽʩʮʷ ʘʥʪʝʥʠ ʧʦ ʛʝʦʜʝʟʠʯʥʠʭ  

ʢʫʪʦʤʽʨʘʭ ʚ ʮʝʥʪʨʽ ʦʩʥʦʚʥʦʛʦ ʜʟʝʨʢʘʣʘ (ʆɿ)  ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪʯʠʢʽʚ. ʇʝʨʝʜ 

ʝʪʘʣʦʥʥʠʤ ʎɼɿɿ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʧʨʠʻʜʥʫʚʘʣʴʥʠʤʠ ʤʫʬʪʘʤʠ ɺʋ125 ʙʫʣʠ 

ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʦʧʪʠʯʥʦʤʫ ʩʪʝʥʜʽ, ʜʝ ʧʦʢʘʟʘʣʠ ʣʽʥʽʡʥʽʩʪʴ ʚʽʜʣʽʢʽʚ ʢʫʪʘ, ʱʦ 

ʟʘʜʘʚʘʚʩʷ, ʧʦ ʚʩʽʭ 20 ʨʦʙʦʯʠʭ ʨʦʟʨʷʜʘʭ (ʜʦ 1,25 ʢʫʪ. ʩʝʢ.), ʪʦʤʫ ʥʝʩʧʨʘʚʥʽʩʪʴ  

ʎɼɿɿ  ʚʠʢʣʶʯʝʥʦ. 

ʆʙʩʷʛ ʛʝʦʜʝʟʠʯʥʠʭ ʧʝʨʝʚʽʨʦʢ ʙʫʚ ʦʙʤʝʞʝʥʠʡ ʫʪʦʯʥʝʥʥʷʤ ʽ ʚʚʝʜʝʥʥʷʤ 

ʧʦʧʨʘʚʦʢ ʜʦ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʥʷ ʣʠʰʝ ʟʘ ʥʝʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ ʦʩʝʡ ʘʥʪʝʥʠ ʪʘ 

ʥʝʚʝʥʪʠʢʘʣʴʥʽʩʪʴ ʾʾ ʘʟʠʤʫʪʘʣʴʥʦʾ ʦʩʽ, ʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʽʚ ʧʝʨʝʜʘʯʽ ʢʫʪʽʚ 

ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʠ ʧʦ ɸɿ ʪʘ ʂʄ ʥʘ ʚʭʦʜʠ ʎɼɿɿ ʙʫʣʦ ʧʝʨʝʥʝʩʝʥʦ ʥʘ ʝʪʘʧ ʘʥʘʣʽʟʫ 

ʚʠʤʽʨʷʥʠʭ ʧʦʤʠʣʦʢ ʥʘʚʝʜʝʥʥʷ ɼʉ ʥʘ ʨʘʜʽʦʜʞʝʨʝʣʘ. 

 ʋ ʪʘʙʣʠʮʽ 3 ʥʘʚʝʜʝʥʦ ʨʘʜʽʦʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʝʥʠ. 

ʊʘʙʣʠʮʷ 2.3 

ɼʠʥʘʤʽʢʘ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʪʝʥʠ ʈʊ-70 

ʆʧʨʦʤʽʥʶʚʘʯ 
ʇʘʨʘʤʝʪʨʠ 

L, ʩʤ Sʝʬ max Tʰʘ(90), ʂ 

ɺʋ394 
5 2500 22 

5 2340 21,6 

ɺʋ394 
32 2000 26 

32 1870 36 

ɺʋ402 
6 2770 16 

6 2660 13,3 

ɺʋ400 

ɺʋ707 

5 2770 16 

5 2574 14,1 

ɺʋ708 
3.56 2287 13,2 

3.56 2140 12 

 

ɿ ʪʘʙʣ. 3 ʚʠʧʣʠʚʘʻ, ʱʦ ʚ ʩʘʥʪʠʤʝʪʨʦʚʠʭ ʜʽʘʧʘʟʦʥʘʭ  ʭʚʠʣʴ ʚʽʜʙʫʣʦʩʷ 

ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʣʦʱʽ ʙʝʟ ʧʦʤʽʪʥʦʾ ʟʤʽʥʠ ʰʫʤʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʠʡ 

ʝʬʝʢʪ ʻ ʥʘʩʣʽʜʢʦʤ ʧʝʨʝʤʽʱʝʥʴ ʂʈ, ʱʦ ʥʝ ʢʦʤʧʝʥʩʫʶʪʴʩʷ, ʬʘʟʦʚʠʤʠ 

ʩʧʦʪʚʦʨʝʥʥʷʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ ʟʤʽʥʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʛʝʦʤʝʪʨʽʾ ʪʘ ʦʩʥʦʚʥʦʛʦ 

ʜʟʝʨʢʘʣʘ (ʆɼ) ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʜʣʷ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ 

ɺʋ400 ʪʘ ɺʋ402 ʧʦʯʘʪʦʢ ʟʤʽʥ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʛʝʦʤʝʪʨʽʾ ʆɼ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ. ɼʘʥʽ 
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ʚʠʤʽʨʽʚ ʥʘ ʭʚʠʣʽ 3,5 ʩʤ ʟ ʚʠʧʨʦʤʽʥʶʚʘʯʝʤ ɺʋ708 ʧʦʢʘʟʫʶʪʴ, ʱʦ  ʮʝʡ ʧʨʦʮʝʩ ʚʞʝ 

ʨʦʟʚʠʚʘʚʩʷ. 

 ɸʥʘʣʽʟ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʢʣʘʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ  ʘʜʘʧʪʠʚʥʽ  ɸʉ ʉɺʏ ʪʘ ʂɺʏ ʈʊʉ ʧʨʘʢʪʠʯʥʦ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʪʘ ʻ ʧʨʘʮʝʟʜʘʪʥʠʤʠ ʥʘ ʨʝʘʣʴʥʽʡ ʨʘʜʽʦʝʣʝʤʝʥʪʥʽʡ ʙʘʟʽ. ʊʘʢʦʞ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʢʦʤʧʣʝʢʩʫ çʂʚʘʥʪ-ɼè ʥʘ ʥʠʟʴʢʠʭ ʦʨʙʽʪʘʭ ʂɸ 

ʦʙʤʝʞʝʥʦ ʢʫʪʘʤʠ ʤʽʩʮʷ 7ę. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ 

ʥʘʚʝʜʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʽʩʪʴ 0,005ę. ɼʦʩʷʛʥʝʥʥʷ ʪʘʢʦʾ ʚʠʩʦʢʦʾ 

ʪʦʯʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʫʧʝʚʥʝʥʠʡ ʧʨʠʡʦʤ ʨʘʜʽʦʩʠʛʥʘʣʫ ʂɸ ʧʨʠ ʢʫʪʽ ʤʽʩʮʷ ʚʽʜ 0ę ʜʦ 7ę, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʤʦʞʣʠʚʦ ʙʫʜʝ ʟʙʽʣʴʰʠʪʠ ʯʘʩ ʩʝʘʥʩʫ ʟʚôʷʟʢʫ ʥʘ 12-15% ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʨʠʡʤʘʻʪʴʩʷ ʟ ʙʦʨʪʫ ʂɸ. 

2.5 ʆʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʜʦʧʫʱʝʥʥʷ ʡ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʻʢʪʦʨʥʠʭ 

ʨʘʜ̔ʦʩʠʩʪʝʤ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʢʣʘʩʪʝʨʫ. 

ʆʩʥʦʚʥʠʤ ʥʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ ʻ ʚʠʧʨʦʤʽʥʶʚʘʥʠʡ 

(ʟʦʥʜʫʚʘʣʴʥʠʡ) ʩʠʛʥʘʣ, ʷʢʠʡ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʷʢ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʤʽʚ ʚ ʝʣʝʤʝʥʪʘʭ 

ʘʥʪʝʥʦʶ ʨʝʰʽʪʦʢ , ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʧʦʣʷ  ʚ ʜʘʣʴʥʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ, 

ʱʦ ʥʘʚʦʜʠʪʴ ʮʽ ʩʪʨʫʤʠ ʚ ʝʣʝʤʝʥʪʘʭ ʨʝʰʽʪʦʢ [9]. ʎʽ ʩʠʛʥʘʣʠ ʚ ʨʦʟʢʨʠʚʽ ʘʥʪʝʥʠ 

 ʡ ʫ ʜʘʣʴʥʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ  ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷʤ 

ʌʫʨ'ʻ . ɸʥʘʣʦʛʽʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʧʨʠʡʥʷʪʠʡ ʩʠʛʥʘʣ  ʽ 

ʩʠʛʥʘʣ ʫ ʨʦʟʢʨʠʚʽ ʘʥʪʝʥʥʦʾ ʩʠʩʪʝʤʠ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʧʨʽʦʨʽ ʟʘʜʘʥʦʛʦ 

ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʋ ʧʨʦʩʪʦʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʢʣʘʜʝʥʥʷ ʥʘ ʩʠʛʥʘʣ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʽʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʩʠʛʥʘʣʫ. ʈʦʟʛʣʷʥʫʪʠʡ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʧʨʠʡʥʷʪʠʡ ʩʠʛʥʘʣ  ʻ ʬʫʥʢʮʽʻʶ 

ʯʘʩʫ , ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʧʨʦʩʪʦʨʫ  ʡ ʩʫʢʫʧʥʦʩʪʽ  ʚʠʧʘʜʢʦʚʠʭ ʩʫʪʪʻʚʠʭ ʽ 

ʥʝʩʫʪʪʻʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʜʝ  ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʚʩʽ ʥʝʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ. 
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ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʪʨʘʻʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ, ʟʦʢʨʝʤʘ, ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʩʠʛʥʘʣʽʚ ( ʮʽʣʝʡ) ʽ ʦʮʽʥʢʘ ʾʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ʆʜʥʽʻʾ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʪʘʪʠʩʪʠʯʥʦʾ ʪʝʦʨʽʾ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʨʘʜʽʦʩʠʩʪʝʤ ʻ ʧʦʙʫʜʦʚʘ ʪʝʦʨʽʾ ʧʨʦʩʪʦʨʦʚʠʭ (ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ) ʩʠʛʥʘʣʽʚ [49, 

168]. ʈʦʟʚ'ʷʟʦʢ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʙʫʜʦʚʠ ʡ ʚʠʙʦʨʫ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ ʘʥʘʣʦʛʽʯʥʦ ʪʦʤʫ, ʷʢ ʮʝ ʟʨʦʙʣʝʥʦ ʜʣʷ ʯʘʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʩʠʛʥʘʣʽʚ, ʱʝ ʥʝ ʟʥʘʡʜʝʥʝ [9]. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʠʙʽʨ ʬʦʨʤʠ ʩʠʛʥʘʣʫ ʻ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ 

ʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ, ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʨʘʻʢʪʦʨʥʦʾ 

ʨʘʜʽʦʩʠʩʪʝʤʠ, ʪʦʤʫ ʱʦ ʬʦʨʤʘ ʩʠʛʥʘʣʫ ʚʠʟʥʘʯʘʻ ʷʢ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ 

ʟʥʘʯʝʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʩʠʩʪʝʤʠ ï ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ ï ʥʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʡʥʷʪʠʡ (ʚʽʜʙʠʪʠʡ ʨʝʪʨʘʥʩʣʴʦʚʘʥʠʡ ʘʙʦ ʚʠʧʨʦʤʽʥʶʚʘʥʠʡ 

ʦʙ'ʻʢʪʦʤ) ʩʠʛʥʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʻʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ï 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʘʙʦ ʯʠʩʣʦ ʨʦʟʚ'ʷʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʩʪʦʨʫ ʧʦ ʢʦʞʥʦʤʫ ʟ 

ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʦʯʥʽʩʪʴ ʽ ʦʜʥʦʟʥʘʯʥʽʩʪʴ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʬʦʨʤʠ ʩʠʛʥʘʣʫ ʥʝ ʟʘʣʝʞʘʪʴ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʜʦʤ ʡʦʛʦ ʬʫʥʢʮʽʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʘ ʩʘʤ ʩʠʛʥʘʣ ʧʦʚʠʥʝʥ ʚʠʙʠʨʘʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʡʦʛʦ ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʦʜʝʨʞʘʥʥʷ ʚʽʜ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʠʭ 

ʟʥʘʯʝʥʴ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʬʦʨʤʠ ʩʠʛʥʘʣʫ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʚ'ʷʟʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ [42]. 

ʆʙʤʝʞʫʶʯʠ ʨʘʤʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʤ ʨʝʣʝʻʚʩʴʢʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ 

ʩʠʛʥʘʣʽʚ, ʪʦʙʪʦ ʚʚʘʞʘʶʯʠ, ʱʦ ʢʦʞʝʥ ʟ ʦʙ'ʻʢʪʽʚ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʣʠʰʝ ʚ ʦʜʥʦʤʫ 

ʝʣʝʤʝʥʪʽ ʨʦʟʨʽʟʥʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʜʣʷ ʪʨʘʻʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʚ ʰʠʨʦʢʦʤʫ ʩʝʢʪʦʨʽ ʦʛʣʷʜʫ, ʱʦ ʡ ʨʝʘʣʽʟʫʻ ʧʘʨʘʣʝʣʴʥʠʡ ʤʝʪʦʜ 

ʦʛʣʷʜʫ ʧʨʦʩʪʦʨʫ, ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʤʦʛʠ ʚʟʘʻʤʥʦʾ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʟʦʥʜʫʚʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ  

                          (2.95) 
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ʜʝ  ï ʝʥʝʨʛʽʷ -ʛʦ ʩʠʛʥʘʣʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʭʦʯʘ ʙ 

ʦʜʥʽʻʾ ʟ ʥʝʨʽʚʥʦʩʪʝʡ: 

                   (2.96) 

ʜʝ  ïʧʦʩʪʽʡʥʽ ʨʦʟʨʽʟʥʝʥʥʷ ʧʦ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʱʦ ʟʘʜʘʶʪʴʩʷ ʪʘʢʪʠʢʦ-

ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

ʎʽ ʫʤʦʚʠ (2.95, 2.96), ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʟʦʥʜʫʚʘʣʴʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ 

ʩʠʛʥʘʣʠ ʡ ʨʝʘʣʽʟʦʚʘʥʽ ʫʩʢʣʘʜʥʝʥʥʷʤ ʾʭ ʩʪʨʫʢʪʫʨʠ, ʧʨʠʚʦʜʷʪʴ ʜʦ ʩʚʦʻʨʽʜʥʦʛʦ ʚʠʜʫ 

ʾʭ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (2.64, 2.79) ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʽ ʩʢʣʘʜʥʠʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ 

ʩʠʛʥʘʣʘʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʧʘʜʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʠʯʘʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʽʜʭʦʜʫ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʩʠʥʪʝʟʫ 

ʟʦʥʜʫʚʘʣʴʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʬʦʨʤʦʚʘʥʽ ʚ ʜʘʣʴʥʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ, ʽ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʦʜʥʦʤʫ ʟ ʧʝʨʝʨʽʟʽʚ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 

[9, 45, 62, 67], ʧʝʨʝʡʜʝʤʦ ʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ï ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ ʨʘʢʝʪʥʦ-ͦͫͣ͟͜;͎ͤͦͦ 

ʢʦʤʧʣʝʢʩʫ ʟʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʪʨʘʻʢʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ 

ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-;͍͙͊ͫͦͻ ʩʠʛʥʘʣʽʚ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʢʣʘʩʽʚ ʪʨʘʻʢʪʦʨʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʛʥʘʣʽʚ: 

- ʙʝʟʟʘʧʠʪʘʣʴʥʽ ʪʨʘʻʢʪʦʨʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ; 

- ʙʝʟʟʘʧʠʪʘʣʴʥʽ ʪʨʘʻʢʪʦʨʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʢʣʘʜʥʽ ʜʽʘʛʨʘʤʠ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʡ ʟʜʽʡʩʥʶʶʯʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʩʠʛʥʘʣʽʚ ʽ ʧʦʣʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʛʥʘʣʽʚ 

ʥʘ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ; 

- ʟʘʧʠʪʘʣʴʥʽ ʪʨʘʻʢʪʦʨʥʽ ʨʘʜʽʦʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʥʜʫʚʘʣʴʥʽ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. 
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ʈʦʟʛʣʷʜ ʮʠʭ ʢʣʘʩʽʚ ʩʠʩʪʝʤ ʦʙʫʤʦʚʣʝʥʦ ʩʧʽʣʴʥʽʩʪʶ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʥʠʤʠ 

ʟʘʚʜʘʥʴ, ʩʧʽʣʴʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʩʠʥʪʝʟʫ ʡ 

ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʡ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʘ ʪʘʢʦʞ 

ʩʧʽʣʴʥʽʩʪʶ ʧʨʠʥʮʠʧʽʚ ʾʭ ʧʦʙʫʜʦʚʠ, 

ɿʘʜʘʯʽ ʩʠʥʪʝʟʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ 

ʦʜʠʥʦʯʥʠʭ (ʪʦʯʢʦʚʠʭ ʽ ʧʨʦʪʷʞʥʠʭ) ʮʽʣʝʡ, ʨʝʟʫʣʴʪʘʪʠ ʡ ʤʝʪʦʜʦʣʦʛʽʷ ʷʢʦʾ ʧʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʤʫ ʥʘʤʠ ʢʨʠʪʝʨʽʾ ʨʝʣʝʻʚʩʴʢʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ ʩʠʛʥʘʣʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʜʘʣʽ ʧʨʠ ʩʠʥʪʝʟʽ ʡ ʘʥʘʣʽʟʽ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʪʨʘʻʢʪʦʨʥʠʭ 

ʩʠʩʪʝʤ, ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʠʭ ʜʦʧʫʱʝʥʴ [49]. 

ɿʘʜʘʥʽ ʽʥʪʝʨʚʘʣʠ ʧʨʦʩʪʦʨʫ  ʡ ʯʘʩʫ , ʱʦ ʚʽʜʚʦʜʷʪʴʩʷ ʧʽʜ 

ʘʥʪʝʥʥʫ ʩʠʩʪʝʤʫ ʡ ʥʘ ʯʘʩʦʚʫ ʦʙʨʦʙʢʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʽʥʪʝʨʚʘʣʫ, ʱʦ 

ʚʽʜʚʦʜʠʪʴʩʷ ʧʽʜ ʘʥʪʝʥʥʫ ʩʠʩʪʝʤʫ, ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʥʽʡʥʽ ʘʙʦ ʪʘʢ ʟʚʘʥʽ 

çʧʣʦʩʢʽ ʘʥʪʝʥʠè. ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʦʣʷ ʥʘ ʽʥʪʝʨʚʘʣʽ , ʱʦ ʮʽʢʘʚʠʪʴ ʥʘʩ, ʙʫʜʝʤʦ 

ʦʧʠʩʫʚʘʪʠ ʩʢʘʣʷʨʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʚʝʨʪʠʢʘʣʴʥʦʾ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʦʣʷ. ʇʨʠʡʥʷʪʝ ʢʦʣʠʚʘʥʥʷ  

ʙʫʜʝʤʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ: 

    (2.97) 

ʘʜʠʪʠʚʥʦʛʦ ʧʦʣʷ ʧʝʨʝʰʢʦʜʠ  ʡ ʧʦʣʷ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ  ʤʘʻ 

ʭʘʨʘʢʪʝʨ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʬʫʥʢʮʽʾ ʯʘʩʫ , ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪ  ʽ ʜʚʦʭ 

ʩʫʢʫʧʥʦʩʪʝʡ ʚʠʧʘʜʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ: ʩʫʪʪʻʚʠʭ  ʽ ʥʝʩʫʪʪʻʚʠʭ . 

ɿʥʘʯʝʥʥʷ ʩʫʪʪʻʚʠʭ  ʽ ʥʝʩʫʪʪʻʚʠʭ  ʧʘʨʘʤʝʪʨʽʚ ʩʠʛʥʘʣʫ ʥʘ ʧʨʦʩʪʦʨʦʚʠʭ ʽ 

ʯʘʩʦʚʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʧʦʩʪʽʡʥʠʤʠ, 

ʥʝʭʪʫʶʯʠ ʾʭ ʟʤʽʥʦʶ ʚ ʯʘʩʽ.  

ʆʜʥʦʤʽʨʥʫ ʢʫʪʦʚʫ ʱʽʣʴʥʽʩʪʴ ʧʨʠʡʥʷʪʦʛʦ ʢʦʣʠʚʘʥʥʷ (2.97) ʙʫʜʝʤʦ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʫ ʚʠʛʣʷʜʽ: 

 .    (2.98) 
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ʇʦʣʝ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʰʢʦʜ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʦʚʠʭ ʬʣʫʢʪʫʘʮʽʡ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʘʥʪʝʥʠ  ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤ ʚʠʧʘʜʢʦʚʠʤ ʧʨʦʮʝʩʦʤ ʽʟ 

ʟʘʜʘʥʦʶ ʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ 

 

  (2.99) 

ʜʝ  ï ʩʧʝʢʪʨʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʣʷ ʧʝʨʝʰʢʦʜ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ 

. 

ɿʚ'ʷʟʦʢ ʤʽʞ  ʽ  ʌʫʨ'ʻ F , ʱʦ ʟʘʜʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷʤ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: 

   (2.100) 

ɸʜʠʪʠʚʥʽ ʰʫʤʠ ʘʥʪʝʥʥʦ-ʬʽʜʝʨʥʦʛʦ ʪʨʘʢʪʫ ʡ ʽʥʰʽ ʘʜʠʪʠʚʥʽ ʰʫʤʠ ʘʧʘʨʘʪʫʨʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʣʽʯʝʥʽ ʜʦ ʚʭʦʜʫ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʡ ʚʨʘʭʦʚʘʥʽ ʨʘʟʦʤ ʽʟ 

ʟʦʚʥʽʰʥʽʤʠ ʧʝʨʝʰʢʦʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʝʣʷʮʽʡʥʘ ʬʫʥʢʮʽʷ ʪʘʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ (ʧʝʨʝʣʽʯʝʥʦʛʦ ʜʦ ʚʭʦʜʫ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ) ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ 

ʪʘʢ ʟʚʘʥʦʛʦ çʙʽʣʦʛʦ ʰʫʤʫè ʟʘʜʘʥʘ ʫ ʚʠʛʣʷʜʽ (2.11) ʽ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʨʘʟʫ (2.100). 

ʇʦʪʨʽʙʥʦ ʧʦ ʧʨʠʡʥʷʪʽʡ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʷ (2.97, 2.98) ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ (ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ) ʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʮʽʻʾ 

ʩʠʩʪʝʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ ʷʢʦʩʪʽ ʧʨʠ ʙʘʡʻʩʦʚʩʴʢʦʤʫ ʧʽʜʭʦʜʽ 

ʩʝʨʝʜʥʴʦʛʦ ʨʠʟʠʢʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʨʦʙʣʝʥʥʷ ʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʘʧʦʩʪʝʨʽʦʨʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʜʣʷ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʧʨʠ 

ʚʠʩʦʢʦʪʦʯʥʠʭ ʚʠʤʽʨʘʭ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʦʟʚ'ʷʟʢʫ ʧʦ ʤʘʢʩʠʤʫʤʫ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ. 

ʌʫʥʢʮʽʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʧʦʚʥʽʩʪʶ ʜʝʪʝʨʤʽʥʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ (ʚʽʜʩʫʪʥʽ 

ʥʝʩʫʪʪʻʚʽ ʧʘʨʘʤʝʪʨʠ) ʤʘʻ ʚʠʛʣʷʜ [49]: 

    (2.101) 

    (2.102) 
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      (2.103) 

ʅʝʽʥʬʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʩʠʛʥʘʣʫ ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ  ʡ ̔ʥʪʝʥʩʠʚʥʽʩʪʴ  ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʥʝʚʠʤʽʨʶʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʦʛʦ ʝʬʝʢʪʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʫʣʴʥʝ 

ʟʥʘʯʝʥʥʷ  ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʽʥʪʝʛʨʘʣʘ  

    (2.104) 

 

ʘʙʦ 

    (2.105) 

ʜʝ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ (1.103) ʧʨʠ ʟʘʤʽʥʽ ʬʫʥʢʮʽʾ  ʥʘ ʢʚʘʜʨʘʪʫʨʥʫ 

. 

ʌʫʥʢʮʽʾ  ʡ  ʤʦʞʥʘ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ [49] 

 

   (2.106) 

    (2.107) 

ɸʥʘʣʦʛʽʯʥʦ, ʷʢ ʽ ʜʣʷ ʯʘʩʦʚʠʭ ʩʠʩʪʝʤ, ʧʨʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʧʽʜʭʦʜʽ 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʭʽʜʥʠʡ ʝʬʝʢʪ  ʙʫʜʝʤʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʚʭʦʜʽ 

ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ ʟ ʧʘʨʘʤʝʪʨʘʤʠ  ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ [49] 

 

     (2.108) 

ʩʠʛʥʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ; 

    (2.109) 
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ʽ ʟʘʚʘʜʦʚʦʾ ʩʢʣʘʜʦʚʦʾ , ʱʦ ʤʘʩʢʫʻ ʢʦʨʠʩʥʠʡ ʩʠʛʥʘʣ ʥʘ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʢʠ. ɿʘʚʘʜʦʚʘ ʩʢʣʘʜʦʚʘ ʷʚʣʷʻ ʩʦʙʦʶ ʥʦʨʤʘʣʴʥʠʡ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ ʽʟ 

ʥʫʣʴʦʚʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʯʽʢʫʚʘʥʥʷʤ ʽ ʢʦʨʝʣʷʮʽʡʥʦʶ ʬʫʥʢʮʽʻʶ, ʷʢʘ ʟʙʽʛʘʻʪʴʩʷ ʽʟ 

ʩʠʛʥʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ ʚʠʭʽʜʥʦʛʦ ʝʬʝʢʪʫ. 

ɼʘʥʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʽ ʜʣʷ ʩʠʥʪʝʟʫ ʡ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ 

ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʦʜʠʥʦʯʥʠʭ ʪʦʯʢʦʚʠʭ ʽ 

ʧʨʦʪʷʞʥʠʭ ʮʽʣʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ, ʘ ʪʘʢʦʞ 

ï ʧʨʠ ʩʠʥʪʝʟʽ ʡ ʘʥʘʣʽʟʽ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʨʘʜʽʦʩʠʩʪʝʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʩʠʛʥʘʣʠ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. 

ɿʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ 

ʧʦʪʝʥʮʽʡʥʦ ʜʦʩʷʞʥʽ ʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʩʬʦʨʤʫʣʶʻʤʦ ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʚʠʜʽ [14, 18, 19]. 

ʋ ʨʦʙʦʯʽʡ ʟʦʥʽ ʩʠʩʪʝʤʠ  ʧʝʨʝʙʫʚʘʶʪʴ ʜʞʝʨʝʣʘ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʥʘ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ 

 ʥʘ ʨʦʟʢʨʠʚʽ ʘʥʪʝʥʦʶ ʩʠʩʪʝʤʠ  ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ: 

   (2.110) 

ʇʦʪʨʽʙʥʦ ʧʦ ʧʨʠʡʥʷʪʽʡ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʷ (1.110) ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ 

ʧʨʦʩʪʦʨʦʚʦ-ʪʠʤʯʘʩʦʚʫ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʝ ʚʠʷʚʣʝʥʥʷ 

ʚʩʽʭ ʩʠʛʥʘʣʽʚ (ʜʞʝʨʝʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʽ ʚʠʤʽʨ ʾʭ ʩʫʪʪʻʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʏʝʨʝʟ ʪʝ, ʱʦ ʚ ʪʘʢʽʡ ʟʘʛʘʣʴʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʟʘʚʜʘʥʥʷ ʚ ʮʝʡ ʯʘʩ ʟʘʜʦʚʽʣʴʥʦʛʦ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ ʥʝ ʤʘʻ, ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʙʫʜʝʤʦ ʧʨʠ ʪʠʭ ʞʝ ʦʙʤʝʞʝʥʥʷʭ ʽ 

ʜʦʧʫʱʝʥʥʷʭ, ʱʦ ʡ ʧʦʧʝʨʝʜʥʻ ʟʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʜʥʦʮʽʣʝʚʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ï ʚʠʧʘʜʢʫ ʨʝʣʝʻʚʩʴʢʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ ʩʠʛʥʘʣʽʚ ʢʦʞʝʥ ʽʟ 

ʧʨʠʡʥʷʪʠʭ ʩʠʛʥʘʣʽʚ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʝʣʝʤʝʥʪʽ ʨʦʟʨʽʟʥʝʥʥʷ 

ʪʨʘʻʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʷʢʦʤʫ ʽʥʰʠʭ ʩʠʛʥʘʣʽʚ ʥʝʤʘʻ. ʎʷ ʫʤʦʚʘ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ 

ʨʦʟʚ'ʷʟʦʢ ʟʘʚʜʘʥʥʷ, ʪʦʤʫ ʱʦ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ (1.100) ʥʘʢʣʘʜʘʻʪʴʩʷ ʫʤʦʚʘ ʚʟʘʻʤʥʦʾ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʥʘ ʚʩʽ ʦʙʨʦʙʣʶʚʘʥʽ ʩʠʛʥʘʣʠ, ʱʦ ʬʽʛʫʨʫʶʪʴ ʚ (2.110) 
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  (2.111) 

 

ʜʝ  ï ʝʥʝʨʛʽʷ -ʛʦ ʧʨʠʡʥʷʪʦʛʦ ʩʠʛʥʘʣʫ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʦʧʪʠʤʘʣʴʥʘ ʦʙʨʦʙʢʘ ʚ 

ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʩʠʩʪʝʤʘʭ (ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʧʨʠʩʫʪʥʦʩʪʽ ʙʘʛʘʪʴʦʭ ʩʠʛʥʘʣʽʚ) 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʦʧʪʠʤʘʣʴʥʦʶ ʦʙʨʦʙʢʦʶ ʚ ʦʜʥʦʮʽʣʴʦʚʠʭ ʩʠʩʪʝʤʘʭ (ʧʨʠ ʧʨʠʩʫʪʥʦʩʪʽ 

ʦʜʥʦʛʦ ʻʜʠʥʦʛʦ ʩʠʛʥʘʣʫ) ʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʫʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʪʠʤʯʘʩʦʚʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʽʥʪʝʛʨʘʣʘ. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʧʣʦʩʢʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʽʥʽʡʥʘ ʘʥʪʝʥʘ 

 ʡ , ʘ ʚʠʤʽʨʶʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ ʜʘʣʴʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʽ ʢʫʪʦʚʘ 

ʢʦʦʨʜʠʥʘʪʘ, ʪʦ ʧʨʠʡʥʷʪʝ ʢʦʣʠʚʘʥʥʷ (1.110) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

   ,   (2.112) 

 

ʜʝ  ï ʯʘʩ ʟʘʧʽʟʥʝʥʥʷ ʩʠʛʥʘʣʫ;  ï ʜʦʧʧʣʝʨʽʚʩʴʢʠʡ ʟʩʫʚ ʥʝʩʫʯʦʾ ʯʘʩʪʦʪʠ, 

 ï ʢʫʪʦʚʘ ʢʦʦʨʜʠʥʘʪʘ (ʥʘʧʨʷʤʦʢ ʧʨʠʭʦʜʫ ʩʠʛʥʘʣʫ);  ï ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ 

ʡ  ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʠʛʥʘʣʫ ʚʽʜ -ʛʦ ʚʠʧʨʦʤʽʥʶʚʘʯʘ, ʩʠʛʥʘʣ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ (1.33) ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ: 

 

 (2.113) 

 

ʘ ʫʤʦʚʘ (2.111) ʚʟʘʻʤʥʦʾ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʩʠʛʥʘʣʽʚ 

  (2.114) 

ʤʦʞʝ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʝ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʟ ʥʝʨʽʚʥʦʩʪʝʡ 
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       (2.115) 

ʜʝ  ï ʧʦʩʪʽʡʥʽ ʨʦʟʨʽʟʥʝʥʥʷ ʧʦ ʜʘʣʴʥʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ ʡ ʢʫʪʦʚʽʡ 

ʢʦʦʨʜʠʥʘʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʟʘʜʘʶʪʴʩʷ ʪʘʢʪʠʢʦ-ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (2.113) ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʥʝʩʫʯʠʭ ʯʘʩʪʦʪʘʭ  ʚʠʨʘʟ 

(2.114) ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʜʦ ʚʠʜʫ 

 

,   (2.116) 

ʜʝ  ï ʬʫʥʢʮʽʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘ ʯʘʩʦʤ ʽ ʯʘʩʪʦʪʦʶ 

ɼʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʫʪʦʤʽʨʥʠʭ ʚʠʤʽʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʦʛʦ, ʱʦ ʚʦʥʠ ʚʽʜ ʬʦʨʤʠ ʩʠʛʥʘʣʫ ʥʝ ʟʘʣʝʞʘʪʴ [9, 64], ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʥʘʡʧʨʦʩʪʽʰʦʶ ʤʦʜʝʣʣʶ ʧʨʠʡʥʷʪʦʛʦ ʩʠʛʥʘʣʫ ï ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ʟ 

ʥʝʚʽʜʦʤʠʤ ʢʫʪʦʤ ʧʨʠʭʦʜʫ . ʇʨʠʡʤʘʥʥʷ ʪʘʢʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʬʦʥʽ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʥʝʢʦʨʝʣʴʦʚʘʥʠʭ ʧʝʨʝʰʢʦʜ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ 

 

   (2.117) 

ʽ ʢʫʪʦʚʦʾ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

  (2.118) 

ɺʨʘʭʦʚʫʶʯʠ, ɦ ʦ ʤʦʞʣʠʚʦʩʪʽ ɦ ʦʜʦ ʪʦʯʥʦʩʪʽ ʪʘ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʫʪʦʚʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʜʦʤ ʢʫʪʦʚʦʾ ʬʫʥʢʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʨʦʟʛʣʷʥʝʤʦ ʾʾ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʫ ʩʠʩʪʝʤʽ ʦʙʨʦʙʢʠ ʚʘʞʢʦ, 

ʪʦʤʫ ʱʦ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʴʦʾ ʡ ʚʥʫʪʨʽʰʥʴʦʾ ʦʙʩʪʘʥʦʚʢʠ 

ʱʦʜʦ ʧʝʨʝʰʢʦʜ (ʘʧʨʽʦʨʥʝ ʟʥʘʯʝʥʥʷ  ʡ ). ʊʦʤʫ ʚ ʷʢʦʩʪʽ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ 

ʩʫʙʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʠʛʥʘʣ [9, 64] 
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