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ɸʅʆʊɸʎɯʗ 

ɿʘʩʪʘʚʩʴʢʠʡ ʂ.ʆ. ʌʦʨʤʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ 

ʤʘʛʥʽʪʥʦ ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʚ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ 

ʟʥʘʥʴ 13 ï ʄʝʭʘʥʽʯʥʘ ʽʥʞʝʥʝʨʽʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 131 ï ʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘ. ï 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʂʠʾʚ, 2024. 

 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʜʝʪʘʣʴ ʟ ʙʦʢʫ ʤʘʛʥʽʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (ʄɸɯ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʚ ʧʨʦʮʝʩʽ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

(ʄɸʆ). ɺ ʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʩʠʣ ʧʨʠ ʄɸʆ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʦ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʥʘ ʥʠʭ ʚʧʣʠʚʘʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ, ʪʠʧʫ, ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʄɸʇ ʪʘ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʄɸʆ ʟ ʦʛʣʷʜʫ ʥʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʪʘ ʨʝʘʣʴʥʫ ʚʝʣʠʯʠʥʫ ʩʠʣ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʄɸʆ ʚʠʛʦʪʦʚʣʝʥʽʡ ʥʘ ʙʘʟʽ 

ʚʝʨʪʠʢʘʣʴʥʦ ʬʨʝʟʝʨʥʦʛʦ ʚʝʨʩʪʘʪʫ ʪʠʧʫ ʆʎ ï ɯʞʝʚʩʴʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ  ʫ ʚʝʣʠʢʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ.  

ɿʨʘʟʢʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʮʠʣʽʥʜʨʠʯʥʽ ʢʚʘʜʨʘʪʥʽ ʪʘ 

ʪʨʠʢʫʪʥʽ ʧʨʠʟʤʠ ʚʠʩʦʪʦʶ 30 ʤʤ ʽ ʭʘʨʘʢʪʝʨʥʠʤ ʨʦʟʤʽʨʦʤ 8, 12 ʪʘ 16 ʤʤ ʟ ʬʝʨʦ-  

ʧʘʨʘ- ʪʘ ʜʽʘʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʣʦʧʘʪʢʘ ɻʊɼ ʪʦʚʱʠʥʦʶ 1 ʤʤ ʪʘ 

ʚʠʩʦʪʦʶ 30 ʤʤ ʟʽ ʩʧʣʘʚʫ ʪʠʪʘʥʫ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣ ʧʨʠ ʄɸʆ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʱʦ ʦʙʝʨʪʘʻ ʜʝʪʘʣʴ, ʪʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʥʟʦʜʘʪʯʠʢʘ. ʈʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ 
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ʬʘʢʪʦʨʽʚ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʨʦʰʢʠ: ʦʩʢʦʣʴʯʘʩʪʠʡ 

ʇʦʣʽʤʘʤ-ʊ ʟ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ 200/100 ʤʢʤ, 400/315 ʤʢʤ, ʪʘ ʦʢʨʫʛʣʠʡ ʇʦʣʽʤʘʤ-ʄ 

200/100 ʤʢʤ, 400/315 ʤʢʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʚʘʜʨʘʪʥʽ 

ʧʨʠʟʤʘʪʠʯʥʽ ʟʨʘʟʢʠ ʚʠʩʦʪʦʶ 5 ʤʤ ʪʘ ʨʦʟʤʽʨʦʤ ʩʪʦʨʦʥʠ 8, 12 ʪʘ 20 ʤʤ. 

ʇʘʨʘʤʝʪʨʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʩʪʫʧʘʚ ʨʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥʥʷ 

ʢʨʦʤʦʢ ʜʝʪʘʣʽ, ʱʦ ʚʠʤʽʨʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʬʽʣʦʤʝʪʨʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦʤʘʛʥʽʪʥʦʾ 

ʜʝʪʘʣʽ (ʧʨʠ ʜʘʥʠʭ ʟʨʘʟʢʘʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ) ʩʪʘʥʦʚʠʪʴ ʜʦ 1,4 ʅʤ, ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ï ʜʦ 0,9 ʅʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ 

ʪʝʨʪʷ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʜʝʪʘʣʽ 

ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʦʙʣʘʩʪʽ ʄɸʆ ʧʨʠ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ: ʬʦʨʤʫʚʘʥʥʷ ʢʚʘʟʽʩʪʘʙʽʣʴʥʦʛʦ ʄɸɯ (ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 0 ï 10 ʨʘʜ/ʩ), ʦʙʣʘʩʪʴ ʩʪʽʡʢʦʛʦ ʄɸɯ (10 ï 65 ʨʘʜ/ʩ)  ʪʘ 

ʦʙʣʘʩʪʴ ʟ ʘʥʦʤʘʣʴʥʠʤ ʨʦʩʪʦʤ/ʧʘʜʽʥʥʷʤ ʩʠʣ ʪʝʨʪʷ (ʙʽʣʴʰʝ 65 ʨʘʜ/ʩ). 

ʇʦʢʘʟʘʥʦ, ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸʇ ʪʘ ʜʝʪʘʣʣʶ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʽʚ ʟ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʚʘʞʥʦ ʧʣʘʩʪʠʯʥʝ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʠʣʘ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʤʘʻ 

ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʪʘ ʩʪʘʥʦʚʠʪʴ 720 ʅ/ʊʣ ʜʣʷ 

ʧʦʨʦʰʢʫ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 200/100 ʤʢʤ ʪʘ 960 ʅ/ʊʣ ʜʣʷ 400/315 ʤʢʤ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʩʠʣʘ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ɼ16ʊ, ɺʊ8, ɹʨʆʮ ʥʝ ʤʘʻ 

ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʣʠ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʧʨʠ ʄɸʆ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ ʷʢ ʽ ʜʣʷ ʥʝʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ ʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 160 ʜʦ 220 ʅ, ʮʝ ʚ 1,2-1,5 ʨʘʟʽʚ ʚʠʱʝ, 

ʥʽʞ ʜʣʷ ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ (80 ï 180 ʅ). 

ʈʦʟôʷʩʥʝʥʦ ʚʽʜʤʽʥʥʽʩʪʴ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʽ ʤʘʛʥʽʪʥʠʭ ʪʘ 

ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʟʘʻʤʦʜʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʄɸɯ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ ʟʦʥ ʟʘʢʣʠʥʶʚʘʥʥʷ 
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ʧʦʨʦʰʢʫ. ɿʨʦʩʪʘʥʥʷ ʟʝʨʥʠʩʪʦʩʪʽ ʧʦʨʦʰʢʫ ʟ 200/100 ʜʦ 400/315 ʤʢʤ ʩʧʨʠʯʠʥʷʻ 

ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʚ 1,2 ï 1,3 ʨʘʟʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʟʤʽʥʠ ʚʝʣʠʯʠʥ 

ʧʠʪʦʤʠʭ ʩʠʣ ʪʝʨʪʷ ʽ ʩʠʣ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʨʦʟʨʘʭʦʚʘʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʧʠʪʦʤʠʤʠ ʩʠʣʘʤʠ ʪʝʨʪʷ ʽ ʦʧʦʨʫ ïὊ̓̆ Ὂ̑̏̐ϳ – ï ʧʘʨʘʤʝʪʨ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʧʨʠ 

ʄɸʆ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ɖ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʝʪʘʣʝʡ ʥʘʚʢʦʣʦ ʦʩʽ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ, ʧʝʨʝʚʘʞʥʦ, ʤʘʻ ʤʽʩʮʝ 

ʤʦʥʦʪʦʥʥʝ ʟʤʝʥʰʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ. ɿʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʧʨʠʟʚʦʜʠʪʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʧʨʘʢʪʠʯʥʦ ʜʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ɖ. 

ɺ ʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠʨʽʩʪ 

ʩʠʣʠ ʦʧʦʨʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʜʽʘʤʝʪʨʫ ʥʝ ʧʨʦʧʦʨʮʽʡʥʠʡ ʟʨʦʩʪʘʥʥʶ ʜʽʘʤʝʪʨʫ (ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʘ ʚ 2 ʨʘʟʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʽʩʪ ʩʠʣʠ ʦʧʦʨʫ ʚ 1,5 ʨʘʟʠ), ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʭʘʨʘʢʪʝʨʫ ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʄɸɯ. ʅʘʪʦʤʽʩʪʴ, ʦʙʨʦʙʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʠʤ ʧʨʠʨʦʩʪʦʤ ʩʠʣʠ ʦʧʦʨʫ ʚʽʜ ʟʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʫ 

ʜʝʪʘʣʝʡ. 

ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʩʝʨʝʜʦʚʠʱʝ ʄɸɯ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʪʠʧʫ 

ʙʽʥʛʘʤʽʚʩʴʢʦʛʦ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʥʘ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ  ʧʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ (0,2 ï 0,22 ʊʣ). ʊʦʙʪʦ ʄɸɯ 

ʤʘʻ ʦʟʥʘʢʠ  çʢʚʘʟʽʨʽʜʢʦʛʦè ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

(ʤʘʣʽʡ ʞʦʨʩʪʢʦʩʪʽ) ʪʘ çʢʚʘʟʽʪʚʝʨʜʦʛʦè  - ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ ʽʥʜʫʢʮʽʾ (ʙʽʣʴʰʝ 

0,22 ʊʣ). 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʽ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ (8 ʤʤ), ʬʝʨʦʤʘʛʥʽʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʧʩʝʚʜʦ ʨʦʟʨʽʜʞʝʥʥʷ 

ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʯʝʨʝʟ ʷʢʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʦʛʦ ʟʨʘʟʢʫ ʥʠʞʯʝ ʥʽʞ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʠʪʘʥʦʚʦʛʦ ʥʘ 10 ï 20%. 

ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʩʠʣʘ ʦʧʦʨʫ ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ 

ʙʫʣʘ ʥʘ 10 ï 30 % ʙʽʣʴʰʦʶ ʥʽʞ ʜʣʷ ʪʠʪʘʥʦʚʦʾ ʜʝʪʘʣʽ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʪʘʣʽ ʧʨʠ ʾʾ ʚʟʘʻʤʦʜʽʾ ʟ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷʤʠ ʄɸɯ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʤʽʞ 

ʜʝʪʘʣʷʤʠ ʨʽʟʥʦʾ ʬʦʨʤʘʤʠ ʽ ʄɸɯ (ʚʽʜʥʦʩʥʦ ʧʣʦʱʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ) ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʝ ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʦʨʤʠ ʜʝʪʘʣʽ. ɼʝ ʥʘʡʙʽʣʴʰʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʘʻ ʜʝʪʘʣʽ ʟ ʢʚʘʜʨʘʪʥʠʤ ʧʝʨʝʨʽʟʦʤ, ʘ ʥʘʡʤʝʥʰʠʡ ï  ʫ ʚʠʛʣʷʜʽ 

ʮʠʣʽʥʜʨʫ.  ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʚʝʣʠʢʦʛʦ 

ʨʦʟʤʽʨʫ (16 ʤʤ) ʧʨʠʩʫʪʥʻ ʷʚʠʱʝ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʪʚʦʾ ʟʦʥʠ ʟ ʄɸʇ, ʷʢʘ 

ʬʦʨʤʫʻʪʴʩʷ  ʥʘ ʤʘʛʥʽʪʥʠʭ ʥʘʢʦʥʝʯʥʠʢʘʭ, ʱʦ ʩʫʪʪʻʚʦ (ʚʽʜ 20 ʜʦ 70 %) ʧʽʜʚʠʱʫʻ 

ʩʠʣʫ ʦʧʦʨʫ. ʗʚʠʱʝ ʟʫʤʦʚʣʝʥʝ ʤʘʛʥʽʪʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʧʨʠ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ ʜʦ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʭʝʤʫ ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʟ ʬʝʨʦ- ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʤʠ ʜʝʪʘʣʷʤʠ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʥʘʧʨʷʤʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʄɸʇ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʫʤʦʚʣʝʥʠʡ ʩʠʣʘʤʠ 

ʤʘʛʥʽʪʥʦʛʦ ʧʨʠʪʷʛʥʝʥʥʷ.  

ʇ̔ ʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʦʥʢʠʭ ʜʝʪʘʣʝʡ ʪʠʧʫ ʣʦʧʘʪʢʠ ɻʊɼ ʥʘ 

ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʙʨʦʙʣʝʥʥʷ 3 ï 3,5 ʤ/ʩ ʚʠʥʠʢʘʻ ʷʚʠʱʝ ʨʦʟʨʠʚʫ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʄɸɯ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʽʟʢʠʤ (ʜʦ 25%) 

ʟʥʠʞʝʥʥʷʤ ʩʠʣʠ ʦʧʦʨʫ (ʮʝ ʷʚʠʱʝ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʪʽʣʴʢʠ ʜʣʷ ʚʽʜʥʦʩʥʦ ʪʦʥʢʠʭ 

ʜʝʪʘʣʝʡ ʪʘ ʚʽʜʥʦʩʥʦ ʢʨʫʧʥʦʛʦ ʧʦʨʦʰʢʫ). 

ʈʦʟʛʣʷʥʫʪʦ ʷʚʠʱʝ ʧʝʨʽʦʜʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʩʠʣʠ ʦʧʦʨʫ ʪʘ ʚʧʣʠʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʚʝʣʠʯʠʥʫ ʮʠʭ ʢʦʣʠʚʘʥʴ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʝʨʽʦʜʠʯʥʽ 

ʢʦʣʠʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ, ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ ʟ 1 ʜʦ 3,5 ʤ/ʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʦʣʠʚʘʥʴ ʟ 40% ʜʦ 15% 

ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʙʣʠʞʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʜʝʪʘʣʝʡ ʜʦ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ  ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ 

ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʦʧʦʨʫ ʥʘ 20 ï 70 %, ʘʣʝ ʡ ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʥʘ 20 ï 

30%. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ ʟ 

ʫʱʽʣʴʥʝʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ ʄɸɯ (ʪʘʢʽ ʷʢ çʤʝʨʪʚʘè ʟʦʥʘ ʪʘ ʢʦʥʫʩʦʧʦʜʽʙʥʽ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ). ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ 

ʫʱʽʣʴʥʝʥʠʭ ʟʦʥ ʄɸɯ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʄɸʆ. 
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ʈʦʙʦʪʘ ʜʦʟʚʦʣʠʣʘ ʚʧʝʨʰʝ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄɸɯ 

ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʟʘʟʦʨʫ ʥʘ ʧʨʦʮʝʩʠ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞ ʄɸɯ ʽ ʨʝʘʣʴʥʦʶ ʜʝʪʘʣʣʶ  ʧʨʠ ʄɸʆ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʰʢʽʚ. 

ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝʦʨʝʪʠʯʥʽ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦʜʦ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄɸɯ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʩʠʣʦʚʫ ʚʟʘʻʤʦʜʽʶ ʜʝʪʘʣʽ ʟ ʄɸɯ ʧʨʠ ʄɸʆ ʫ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ. 
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In the dissertation work, a methodology for determining the forces acting on 

the part from the side of the magnetic tool (MAI) was developed, which allows 

establishing the features of the formation of the MAI in the process of magnetic 

abrasive processing (MAF). For the first time, the real magnitude of the force at MAF 

was determined, as well as the processes and manifestations that affect them in view 

of changes in technological factors, such as magnetic field induction, speed of 

movements during processing, type, shape and size of MAP particles and material of 

details. Recommendations on the intensification of the MAF process have been 

developed, taking into account the features of the formation of the MAI and the real 

magnitude of the force. 

The experiment was carried out on a machine for MAF, manufactured on the 

basis of a vertical milling machine of the OC-Izhevsk type, which ensures the 

processing of parts in a large ring-type magnetic gap. 

The samples for the study were cylindrical square and triangular prisms with a 

height of 30 mm and a characteristic size of 8, 12, and 16 mm made of ferro-para- 

and diamagnetic materials, and a 1 mm-thick and 30-mm-high turbine blade made of 

a titanium alloy. 

The technique of measuring the effective torque on the shaft of the motor 

rotating the part and measuring the resistance force using a strain gauge was used to 

measure the force at MAF. Appropriate equipment was designed, which made it 

possible to taking into account the most required factors in this study. The 

ferromagnetic powders were used for the formation of MAI: fragmented Polymam-T 

with a grain size of 200/100 ɛm, 400/315 ɛm, and rounded Polymam-M 200/100 ɛm, 

400/315 ɛm. 

To determine the processing intensity, square prismatic samples with a height 

of 5 mm and a side size of 8, 12 and 20 mm were used. The intensity parameter in 

this study was the radius of rounding of the edges of the detail, which was measured 

using a profilometer. 
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It was established that the effective moment of friction when processing a 

ferromagnetic detail (according to sample data and technological conditions) is up to 

1.4 Nm, when processing non-magnetic details - up to 0.9 Nm. It is shown that the 

effective moment of friction directly depends on the magnitude of magnetic 

induction, the speed of movement of parts in the working area and around its axis. 

The region of MAO in which the following occurs: the formation of quasi-stable 

MAI (at a rotation speed around its own axis of 0-10 rad/s), the region of stable MAI 

(10-65 rad/s) and the region with anomalous growth/decrease of the friction force 

(more than 65 rad/s). 

It is shown that there are differences in the nature of the interaction between 

the MAP and the detail when using powders of a rounded shape, which causes mainly 

plastic deformation of the surface layer of the finished surface. 

It was determined that the resistance force during processing of cylindrical 

parts has a linear dependence on the magnitude of the magnetic induction and is 720 

N/T for powder with a grain size of 200/100 ɛm and 960 N/T ï for 400/315 ɛm. It is 

shown that the strength of resistance during processing of non-magnetic materials 

(aluminum, titanium and bronze) has no significant differences. It was established 

that the frontal resistance forces at MAF of ferromagnetic samples, as well as for 

non-magnetic samples, do not depend on the processing speed and vary in the range 

from 160 to 220 N, which is 1.2 ï 1.5 times higher than for non-magnetic parts (80 - 

180 N). 

The difference in the strength of resistance for processed magnetic and non-

magnetic parts is explained due to the peculiarities of the interaction of the structural 

elements of the MAI with the processed surfaces and the formation of the powder 

jamming zone. An increase in the grain size of the powder from 200/100 to 400/315 

microns causes a 1.2-1.3 times increase in the resistance force. 

According to the results of the analytical representation of the functions, the 

magnitude of the specific friction forces and the frontal resistance force changes, the 

ratio between the specific friction forces and resistance is calculated ïὊ Ὂϳ – ï 

the parameter of the friction coefficient during MAF. According to the nature of the 
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change in the value of ɖ, it was found that with an increase in the speed of movement 

of details around the axis of the ring bath, there is mainly a monotonous decrease in 

the parameter of the coefficient of friction. The increase in the speed of rotation of 

details around their own axis in the studied space is practically proportional to the 

increase in the value of ɖ. 

For the first time, it was determined that during processing of paramagnetic 

parts, the increase in resistance with increasing diameter is not proportional to the 

increase in diameter (with a 2-fold increase in diameter, there is a 1.5-fold increase in 

resistance), which is explained by the differences in the nature of processing and 

improvement by structural elements of the MAI. On the other hand, the processing of 

ferromagnetic parts is characterized by a proportional increase in the resistance force 

due to the increase in the size of the part. 

It is confirmed that the environment of the MAI can be attributed to the type of 

Bingham character due to the influence of the speed of the processing process, 

especially at low values of magnetic induction (0.2 - 0.22 T). That is, the MAI has the 

characteristics of a "quasi-liquid" medium at low values of magnetic induction (low 

stiffness) and "quasi-solid" at high values of induction (more than 0.22 T). 

It was determined that when processing small diameters (8 mm), the 

ferromagnetic properties of the material of the part create conditions for pseudo-

liquefaction of the magnetic-abrasive medium, due to which the value of the force 

resistance during processing of the steel sample is lower than during processing. 

Key words: Magnetic Abrasive Finishing (MAF), Magnetic Abrasive Powder 

(MAP), Magnetic Abrasive Tool (MAT), hybrid tool, cutting tool, cutting, cutting 

force, cutting conditions, cutting speed, technological process, technological system, 

process innovation, MAF in a large magnetic gap, magnetic field, resistance force, 

friction, coefficient of friction, MAF on para- and ferromagnetic details, roughness, 

deformation, plastic deformation. 
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ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʇʨʦʮʝʩʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʝʨʩʪʘʪʠ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪè, 6ï9 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ. ╖ ɾʠʪʦʤʠʨ : ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2019. ï 211 ʩ. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʪʘ ʜʝʪʘʣʽ) 

9. ɺʧʣʠʚ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʧʨʠ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ / 

ʄʘʡʙʦʨʦʜʘ ɺ.ʉ., ɿʘʩʪʘʚʩʴʢʠʡ ʂ.ʆ., ɾʫʢ ʈ.ɹ. ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʦʯʠʤʘ 

ʤʦʣʦʜʠʭ: ʧʨʦʛʨʝʩʠʚʥʽ ʽʜʝʾ ï ʥʘʫʢʘ ï ʚʠʨʦʙʥʠʮʪʚʦ : ʤʘʪʝʨʽʘʣʠ XIX ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʉʫʤʠ, 25ï26 ʣʠʩʪʦʧʘʜʘ 2020 ʨʦʢʫ) / 

ʨʝʜʢʦʣ.: ɺ. ʆ. ɿʘʣʦʛʘ, ʆ. ɺ. ɯʚʯʝʥʢʦ. ï ʉʫʤʠ : ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

2020. ï 183 ʩ. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʘʥʘʣʽʟ ʩʠʣ 

ʪʝʨʪʷ) 

https://doi.org/10.26642/ten-2023-2(92)-31-38.
https://doi.org/10.26642/ten-2023-2(92)-31-38.
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10. ɺʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʩʠʣ ʧʨʠ ʤʘʛʥʽʪʥʦ ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʚ 

ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ / ɿʘʩʪʘʚʩʴʢʠʡ ʂ. ʆ., ɼʞʫʣʽʡ ɼ. ʖ., 

ʄʘʡʙʦʨʦʜʘ ɺ. ʉ. ɯʥʥʦʚʘʮʽʾ ʤʦʣʦʜʽ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ (Youth Innovations in 

Mechanical Engineering): ɿʙʽʨʢʘ ʧʨʘʮʴ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ / ʟʘ ʟʘʛ. ʨʝʜ. ɼʘʥʠʣʴʯʝʥʢʘ ʖ.ʄ., ʜ-ʨʘ 

ʪʝʭʥ. ʥʘʫʢ., ʧʨʦʬ. ï ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2021. ï ˉ 3. ï 460 ʩ. 

(ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʘʥʘʣʽʟ ʩʠʣ ʦʧʦʨʫ) 

11. ʉʠʣʠ ʦʧʦʨʫ ʤʘʛʥʽʪʥʦïʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʤʘʛʥʽʪʥʦï

ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ / ɼʞʫʣʽʡ ɼ. 

ʖ., ɿʘʩʪʘʚʩʴʢʠʡ ʂ. ʆ., ʄʘʡʙʦʨʦʜʘ ɺ. ʉ., ʉʣʦʙʦʜʷʥʶʢ ɯ. ɺ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ ʍɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʇʨʦʮʝʩʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʚʝʨʩʪʘʪʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪè, 5ï6 ʣʠʩʪʦʧʘʜʘ 2021 

ʨʦʢʫ. ï ɾʠʪʦʤʠʨ : ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2021. ï 

191 ʩ. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʘʥʘʣʽʟ ʩʠʣ ʦʧʦʨʫ) 

12. ɺʧʣʠʚ ʬʦʨʤʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʥʘ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ / ɿʘʩʪʘʚʩʴʢʠʡ ʂ.ʆ., ʄʘʡʙʦʨʦʜʘ ɺ.ʉ. ʂʦʤʧʣʝʢʩʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤ (ʂɿʗʊʇʉ ï 2023) : 

ʤʘʪʝʨʽʘʣʠ ʪʝʟ ʜʦʧʦʚʽʜʝʡ Xɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. 

ʏʝʨʥʽʛʽʚ, 25ï26 ʪʨʘʚʥʷ 2023 ʨ.) : ʫ 2 ʪ. / ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè [ʪʘ ʽʥ.] ; ʚʽʜʧ. ʟʘ ʚʠʧ.: ɭʨʦʰʝʥʢʦ ɸʥʜʨʽʡ 

ʄʠʭʘʡʣʦʚʠʯ [ʪʘ ʽʥ.]. ï ʏʝʨʥʽʛʽʚ : ʅʋ çʏʝʨʥʽʛʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2023. ï ʊ. 1. ï 

366 ʩ. (ɿʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʘʥʘʣʽʟ ʚʧʣʠʚʫ 

ʬʘʢʪʦʨʽʚ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʩʠʣʫ ʦʧʦʨʫ ʪʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ).  
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ɺʉʊʋʇéééééééééééééééééééééééééééé.. 17 
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1.1 ʇʨʦʮʝʩ ʄɸʆ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽééééééééééééé. 22 
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23 

1.2.1 ʉʢʣʘʜʦʚʽ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽééééééééééééééééééééé. 

 

25 

1.2.2 ʆʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʘʣʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʄɸɯéééééééééééééééééééééééé.. 

 

33 

1.2.3 ɼʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ, ʱʦ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ 
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ʜʝʪʘʣʽéééééééééééééééééééééééé. 

 

 

34 
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1.4 ɺʠʩʥʦʚʢʠ. ʄʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷééééééééééé. 41 

ʈʆɿɼɯʃ 2 ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ 
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45 

2.1 ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴéééééééééé.. 45 

2.2 ɿʨʘʟʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʠʣ ʧʨʠ ʄɸʆééééééé 47 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ ʊɸ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

1. ʉʢʦʨʦʯʝʥʥʷ 

ɸʎʇ ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ; 

ɹʅʊʇ ï ʙʘʛʘʪʦʛʨʘʥʥʘ ʥʝʧʝʨʝʪʦʯʫʚʘʥʘ ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʧʣʘʩʪʠʥʘ 

ɺʉɽ ï ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ ʩʪʝʨʞʥʝʚʠʡ ʝʣʝʤʝʥʪ; 

ɻʊɼ ï ʛʘʟʦ-ʪʫʨʙʽʥʥʠʡ ʜʚʠʛʫʥ; 

ʄɸɯ ï ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ; 

ʄɸʆ ï ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʝ ʦʙʨʦʙʣʝʥʥʷ; 

ʄɸʇ ï ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʡ ʧʦʨʦʰʦʢ; 

ʇɸʈ ï ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ 

ʇʂ ï ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ 

ʈɯ ï ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

2. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ 

ὠ̋  ̃ï ʰʚʠʜʢʽʩʪʴ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ (ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʜʝʪʘʣʽ ʚʟʜʦʚʞ 

ʨʦʙʦʯʦʾ ʟʦʥʠ), ʤ/ʩ; 

ὠ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ, ʨʘʜ/ʩ 

Ὂ̓̆̑ ï ʩʠʣʘ ʪʝʨʪʷ ʫ ʧʘʨʽ ʄɸɯ ï ʜʝʪʘʣʴ ʧʨʠ ʄɸʆ, ʅ/ʤ 

Ὂ̏  ̐ï ʩʠʣʘ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ ʄɸʆ, ʅ 

B ï ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ, ʊʣ; 

H ï ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ɸ/ʤ, 

Ra, Rz ʪʘ tp ï ʧʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʤʢʤ; 

Ὧ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚʥʦʚʽʩʥʦʩʪʽ ʟʝʨʝʥ ʄɸʇ; 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʩʪʚʦʨʶʻ 

ʥʦʚʽʪʥʽ ʽ ʦʧʪʠʤʽʟʫʻ ʥʘʷʚʥʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʧʦʢʣʠʢʘʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʦʚʽ 

ʚʠʤʦʛʠ ʩʧʦʞʠʚʘʯʘ. ʐʠʨʦʢʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʠʨʦʙʽʚ ʟʽ ʩʢʣʘʜʥʠʤʠ ʬʦʨʤʘʤʠ ʪʘ ʟ 

ʥʦʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʘʚʠʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ ʱʦʜʦ ʤʝʪʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʜʥʠʤ ʟ 

ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʝ ʦʙʨʦʙʣʝʥʥʷ (ʄɸʆ), ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʬʽʥʽʰʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʡ, ʜʣʷ ʜʝʪʘʣʝʡ 

ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ (ʪʘʢʠʭ ʷʢ ʣʦʧʘʪʢʠ ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʜʚʠʛʫʥʽʚ, ʨʽʟʘʣʴʥʠʡ ʪʘ 

ʤʝʜʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʪʦʱʦ) ʪʘ ʥʝʦʙʭʽʜʥʦʶ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʧʦʚʝʨʭʦʥʴ (ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ Ra, Rz ʪʘ tp). ʉʫʪʴ ʄɸʆ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (ʄɸɯ) ʩʬʦʨʤʦʚʘʥʦʛʦ ʚ ʧʨʦʮʝʩʽ ʄɸʆ ʟ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ (ʄɸʇ), ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ. ʆʩʦʙʣʠʚʽʩʪʴ 

ʫʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʪʠ ʡʦʛʦ ʞʦʨʩʪʢʽʩʪʶ 

ʰʣʷʭʦʤ ʟʤʽʥʠ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʽʥʜʫʢʮʽʾ ï ʙʽʣʴʰʽ 

ʤʘʛʥʽʪʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʧʦʨʦʰʢʫ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʙʽʣʴʰʘ ʞʦʨʩʪʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʫ. ʊʘʢʦʞ ʮʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʝ 

ʧʨʠʡʤʘʪʠ ʬʦʨʤʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʱʦ ʜʫʞʝ ʚʠʛʽʜʥʦ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. ʊʦʙʪʦ ʄɸɯ - ʮʝ ʨʫʭʦʤʦ ʩʢʦʦʨʜʠʥʦʚʘʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʥʽʚʝʣʶʻ ʚʽʜʥʦʩʥʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. 

ɯʥʩʪʨʫʤʝʥʪ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ 

ʤʽʞ ʞʦʨʩʪʢʦ ʟʚôʷʟʘʥʠʤ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʽ ʚʽʣʴʥʠʤ ʘʙʨʘʟʠʚʦʤ ʪʘ ʤʘʻ 

ʧʝʚʥʽ ʚʣʘʩʪʠʚʦʩʪ ̔ʩʪʨʫʤʠʥʥʦ-ʩʧʨʷʤʦʚʘʥʦʛʦ.  

ɺʽʜʥʦʩʥʘ ʥʦʚʠʟʥʘ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʤʝʪʦʜʫ ʟʫʤʦʚʣʶʶʪʴ ʥʝʜʦʩʪʘʪʥʶ 

ʦʙʽʟʥʘʥʽʩʪʴ ʚ ʧʨʦʮʝʩʘʭ ʪʘ ʷʚʠʱʘʭ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʄɸʆ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʝʨʝʰʢʦʜʞʘʻ ʰʠʨʦʢʦʤʫ ʪʘ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʝʪʦʜʫ. ʆʩʢʽʣʴʢʠ 

ʬʘʢʪʦʨʠ ʦʙʨʦʙʣʝʥʥʷ ʚʟʘʻʤʦʟʘʣʝʞʘʪʴ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʽ ʥʝ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʧʦʦʜʠʥʮʽ, ʪʘ ʯʝʨʝʟ ʧʦʜʝʢʫʜʠ ʨʽʟʥʫ ʧʨʠʨʦʜʫ ʬʘʢʪʦʨʽʚ, ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʰʠʨʦʢʠʭ ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʄɸʆ ʦʩʦʙʣʠʚʦ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ 
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ʪʠʧʫ ɹʊʅʇ, ʣʦʧʘʪʢʠ ɻʊɼ, ʢʽʥʮʝʚʠʡ ʈɯ ʽ ʜʦʟʚʦʣʠʪʴ ʚ ʙʽʣʴʰʽʡ ʩʪʝʧʝʥʽ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʩʽ ʧʝʨʝʚʘʛʠ ʽ ʤʦʞʣʠʚʦʩʪʽ ʤʝʪʦʜʫ.  

ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʮʝʩʫ ʄɸʆ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ, ʦʩʢʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʮʽʣʦʶ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ: ʚʝʣʠʯʠʥʘ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ, ʤʘʨʢʘ ʧʦʨʦʰʢʫ ʪʘ ʨʦʟʤʽʨ ʽ ʬʦʨʤʘ  ʡʦʛʦ ʯʘʩʪʠʥʦʢ, ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ, 

ʨʦʟʤʽʨ, ʬʦʨʤʘ ʪʘ ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ ʪʘ ʽʥ. ʊʘʢʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʫʩʢʣʘʜʥʶʻ 

ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʡʦʛʦ ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ 

ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʽʟ ʬʘʢʪʦʨʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʄɸʆ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄɸɯ.  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʠʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ, ʱʦ ʜʽʶʪʴ ʥʘ ʜʝʪʘʣʽ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʢʨʠʪʠʯʥʦ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʄɸɯ ʦʩʢʽʣʴʢʠ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʧʨʠ ʄɸʆ ʻ ʨʝʘʣʴʥʠʤ ʪʘ ʯʽʪʢʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʭʘʨʘʢʪʝʨʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄɸɯ, ʱʦ ʧʨʷʤʦ ʚʢʘʟʫʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ ʚ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ. ʊʘʢʦʞ ʟʥʘʥʥʷ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʜʝʪʘʣʴ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ ʄɸʆ ʻ 

ʢʣʶʯʝʤ ʫ ʚʠʙʦʨʽ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʣʝʥʥʷ. ʆʩʦʙʣʠʚʦ 

ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʫ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʜʝ ʢʦʨʝʢʪʥʠʡ ʚʠʙʽʨ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʚʠʢʣʶʯʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ ʚʽʜ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʯʠ 

ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ.   

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ 

"ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʦʙʨʦʙʮʽ ʚ 

ʫʤʦʚʘʭ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ" ʥʘ ʢʘʬʝʜʨʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʂʇɯ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʜʝʨʞʙʶʜʞʝʪʥʠʭ ʅɼʈ "ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʦʙʨʦʙʮʽ ʚ ʫʤʦʚʘʭ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ" (ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

0122U000083) 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʌʦʨʤʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʚ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ, ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ 
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ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʨʦʮʝʩʫ, ʨʝʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʄɸɯ, ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ ʪʘ 

ʤʘʪʝʨʽʘʣʫ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ. 

ɿʘʜʘʯʽ: 

1. ɺʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʷʚʠʱʘ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʨʦʮʝʩ ʢʦʥʪʘʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʄɸʆ, ʚʧʣʠʚ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʄɸɯ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

2. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʩʠʣ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʜʝʪʘʣʷʤʠ  ʪʘ 

ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʠ 

ʪʘ ʬʦʨʤʠ ʟʨʘʟʢʽʚ, ʧʦʨʦʰʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ. 

3. ʇʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʪʘʥʛʝʥʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ 

ʚʟʘʻʤʦʜʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʄɸɯ. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

4. ɼʦʩʣʽʜʠʪʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʄɸɯ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʦʮʝʩʫ ʄɸʆ. 

ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

5. ɺʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʤʽʨʫ ʪʘ ʬʦʨʤʠ ʜʝʪʘʣʝʡ 

ʥʘ ʭʘʨʘʢʪʝʨ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ.  

6. ɺʠʟʥʘʯʘʪʠ ʚʧʣʠʚ ʩʠʣ ʧʨʠ ʄɸʆ ʥʘ ʭʘʨʘʢʪʝʨ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʈʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʝʬʝʢʪʠʚʥʦʤʫ ʬʽʥʽʰʥʦʤʫ 

ʦʙʨʦʙʣʝʥʥʶ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʄɸʆ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʥʘ ʚʝʨʩʪʘʪʘʭ 

ʟ ʢʽʣʴʮʝʚʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʦʙʦʯʦʾ ʟʦʥʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ï ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ 

ʄɸɯ ʚ ʚʝʣʠʢʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʨʝʦʣʦʛʽʾ, ʤʘʛʥʝʪʠʟʤʫ, 

ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʤʝʭʘʥʽʢʠ ʢʦʥʪʘʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʪʨʠʙʦʣʦʛʽʾ, ʪʝʦʨʝʪʠʯʥʦʾ 
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ʤʝʭʘʥʽʢʠ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʦʟʨʦʙʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʝʪʦʜʦʤ ʄɸʆ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʟ ʢʽʣʴʮʝʚʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ,  ʬʘʢʪʦʨʽʚ (ʧʨʦʮʝʩʽʚ), ʱʦ ʾʭ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʫ ʚʝʣʠʢʠʭ 

ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ: 

1) ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʨʝʘʣʴʥʽ ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ 

ʄɸɯ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʜʝʪʘʣʷʤʠ ʧʨʠ ʄɸʆ ʜʝʪʘʣʝʡ ʨʽʟʥʠʭ ʬʦʨʤ, ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʟ ʬʝʨʦ- ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ, 

ʪʠʧʫ, ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʄɸʇ. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʟʥʘʯʝʥʥʷ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʜʝʪʘʣʽ ʨʽʟʥʦʾ ʬʦʨʤʠ, ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʦʢʫ 

ʄɸɯ ʧʨʠ ʄɸʆ.  

2) ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄɸɯ ʚ ʫʤʦʚʘʭ 

ʚʝʣʠʢʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʟʘʟʦʨʫ ʥʘ ʧʨʦʮʝʩʠ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞ 

ʄɸɯ ʽ ʨʝʘʣʴʥʦʶ ʜʝʪʘʣʣʶ ʧʨʠ ʄɸʆ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʜʝʪʘʣʽ ʪʘ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʰʢʽʚ. 

3) ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʧʨʠʧʫʱʝʥʥʷ, ʱʦʜʦ 

ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄɸɯ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʣʦʚʫ ʚʟʘʻʤʦʜʽʶ 

ʜʝʪʘʣʽ ʪʘ ʄɸɯ ʧʨʠ ʄɸʆ ʫ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ. ɺʠʟʥʘʯʝʥʦ ʟʚ'ʷʟʦʢ 

ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʪʘ ʧʨʦʮʝʩʘʤʠ ʚʠʜʘʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʄɸʆ. 

4) ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʫʪʦʯʥʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʚʝʨʭʥʷʤʠ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʤʘʪʝʨʽʘʣʽʚ ʟ ʨʽʟʥʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚ ʫʤʦʚʘʭ 

ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʨʦʟʰʠʨʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʤʝʪʦʜʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ʊʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ 

ɺʠʟʥʘʯʝʥʦ ʨʝʘʣʴʥʽ ʩʠʣʠ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʟ 

ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʜʝʪʘʣʷʤʠ ʧʨʠ ʄɸʆ ʜʝʪʘʣʝʡ ʨʽʟʥʠʭ ʬʦʨʤ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʬʝʨʦ- 

ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ ʦʙʨʦʙʣʝʥʥʷ. ʋʪʦʯʥʝʥʦ 

ʪʝʦʨʝʪʠʯʥʽ ʧʨʠʧʫʱʝʥʥʷ, ʱʦʜʦ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄɸɯ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʩʠʣʦʚʫ ʚʟʘʻʤʦʜʽʶ ʜʝʪʘʣʽ ʪʘ ʄɸɯ ʧʨʠ ʄɸʆ ʫ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ 

ʟʘʟʦʨʘʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʭʝʤʫ ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʟ ʬʝʨʦ- ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʤʠ 

ʜʝʪʘʣʷʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʰʣʷʭʦʤ ʫʪʦʯʥʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʨʩʪʘʪʫ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʄɸʆ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʪʘ ʟʘʜʘʯʽ, 

ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʣ ʧʨʠ ʄɸʆ ʚ ʚʝʣʠʢʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ ʪʘ ʨʦʟʨʦʙʣʝʥʦ 

ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʢʦʥʘʥʦ ʧʦʩʪʘʥʦʚʢʫ ʨʦʙʦʪʠ, ʤʝʪʦʜʠʢ ʪʘ 

ʩʧʦʩʦʙʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʝ ʚʤʽʱʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʩʧʽʚʘʚʪʦʨʘʤ, ʟ ʷʢʠʤʠ ʙʫʣʠ ʥʘʧʠʩʘʥʽ ʨʦʙʦʪʠ. ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʘʚʪʦʨʽʚ ʽ ʚʽʜʧʦʚʽʜʥʽ ʜʞʝʨʝʣʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʦʤʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʦʩʥʦʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʦ 6 ʩʪʘʪʝʡ ʫ ʧʨʦʚʽʜʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʚ ʋʢʨʘʾʥʽ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 7 ʪʝʟʘʭ ʜʦʧʦʚʽʜʝʡ ʚ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 5 ʨʦʟʜʽʣʽʚ, 

ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 81 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 9 

ʩʪʦʨʽʥʢʘʭ ʪʘ 2 ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʥʘ 100 

ʜʨʫʢʦʚʘʥʠʭ ʩʪʦʨʽʥʢʘʭ, ʱʦ ʤʽʩʪʠʪʴ 62 ʨʠʩʫʥʢʠ, 9 ʪʘʙʣʠʮʴ. ʇʦʚʥʠʡ ʦʙʩʷʛ 

ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 137 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʗɺʀʑ, ʑʆ ʉʋʇʈʆɺʆɼɾʋʖʊʔ ʇʈʆʎɽʉ ʌʆʈʄʋɺɸʅʅʗ 

ɯʅʉʊʈʋʄɽʅʊɸʃʔʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʇʈʀ ʄɸɻʅɯʊʅʆ 

ɸɹʈɸɿʀɺʅʆʄʋ ʆɹʈʆɹʃɽʅʅɯ 

1.1 ʇʨʦʮʝʩ ʄɸʆ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʄʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʄɸʆ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ 

ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʦʙʨʦʙʣʝʥʥʷ [1 ï 3] (ʨʠʩ. 1.1): 

- ʅʘʷʚʥʽʩʪʴ ʧʨʠʪʠʩʢʫ ʯʘʩʪʠʥʦʢ ʄɸʇ ʜʦ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʜʝʪʘʣʽ, ʱʦ ʟʫʤʦʚʣʝʥʝ ʤʘʛʥʽʪʥʠʤʠ ʩʠʣʘʤʠ ʘʙʦ ʜʠʥʘʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʦʙʪʦ 

ʥʘʷʚʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʨʽʟʘʥʥʷ. 

- ʅʘʷʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʤʽʞ ʯʘʩʪʠʥʦʢ ʄɸʇ ʪʘ ʦʙʨʦʙʣʶʚʘʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ, ʪʦʙʪʦ ʪʘʥʛʝʥʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʨʽʟʘʥʥʷ. 

- ʄʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʄɸɯ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʬʦʨʤʠ ʽʥʩʪʨʫʤʝʥʪʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʢʠʜʘʥʥʷ 

ʧʦʨʦʰʢʫ ʟ ʟʦʥ ʦʙʨʦʙʣʶʚʘʥʥʷ ʽ  ʡʦʛʦ ʧʨʦʛʥʦʟʦʚʘʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚ ʨʦʙʦʯʦʤʫ 

ʟʘʟʦʨʽ. 

- ʈ̔ ʚʥʦʤʽʨʥʠʡ ʨʫʭ ʯʘʩʪʠʥʦʢ ʄɸʇ ʚʽʜʥʦʩʥʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʟʘʩʪʽʡʥʠʭ ʽ ʪʽʥʴʦʚʠʭ ʟʦʥ ʙʽʣʷ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ,  

ʎʽ ʫʤʦʚʠ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʄɸʆ, ʪʘ 

ʧʦ ʩʫʪʽ, ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ 

ʄɸʆ, ʘ ʪʘʢʦʞ ʥʘ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ. 

ʊʦʙʪʦ, ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʤʘʁʪʴ ʤʽʩʮʝ ʚ ʧʨʦʮʝʩʽ ʄɸʆ ʪʘ ʚʠʟʥʘʯʘʶʪʴ 

ʚʝʣʠʯʠʥʫ ʪʘ ʭʘʨʘʢʪʝʨ ʜʽʾ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʜʝʪʘʣʣʶ 

ʪʘ ʄɸɯ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʯʦʪʠʨʴʦʭ ʬʘʢʪʦʨʽʚ. ɼʣʷ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʨʝʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ï ʄɸɯ, ʥʝʦʙʭʽʜʥʦ 

ʜʦʩʣʽʜʠʪʠ ʚʝʣʠʯʠʥʫ ʩʠʣ (ʷʢ ʪʘʥʛʝʥʮʽʘʣʴʥʫ ʪʘʢ ʽ ʥʦʨʤʘʣʴʥʫ ʩʢʣʘʜʦʚʽ), ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸɯ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʧʨʠ ʄɸʆ, ʘ 

ʪʘʢʦʞ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʄɸɯ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʨʽʟʥʦʛʦ ʪʠʧʫ. 
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ʈʠʩ. 1.1 ʋʤʦʚʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʄɸʆ 

  

1.2 ɸʥʘʣʽʟ ʬʘʢʪʦʨʽʚ ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʪʘ ʩʠʣʠ, ʱʦ 

ʜʽʶʪʴ ʧʨʠ ʄɸʆ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ ʤʽʞ ʜʝʪʘʣʣʶ 

ʪʘ ʄɸɯ ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ, 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʩʘʤ ʧʨʦʮʝʩ ʄɸʆ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʬʝʨʦʘʙʨʘʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʫʤʦʚʘʭ ʩʣʘʙʢʠʭ ʤʘʛʥʽʪʥʠʭ 

ʧʦʣʽʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ, ʪʘ ʜʽʶ ʥʘ ʥʴʦʛʦ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ, ʪʘ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʨʠʩ. 1.2). ʅʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʻ ʤʝʭʘʥʽʯʥʽ ʧʨʦʮʝʩʠ. ʎʝ ʥʘʩʘʤʧʝʨʝʜ, 

ʤʝʭʘʥʽʯʥʝ ʪʝʨʪʷ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʯʘʩʪʠʥʢʘʤʠ ʧʦʨʦʰʢʫ ʟ 

ʥʘʩʪʫʧʥʠʤ ʟʥʽʤʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʦʞ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ, ʻ ʧʨʦʮʝʩʠ 

ʚʩʝʨʝʜʠʥʽ ʄɸɯ ï ʤʝʭʘʥʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʧʦʨʦʰʢʫ. ʏʘʩʪʠʥʢʠ 

ʧʦʨʦʰʢʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʚʠʥʥʽ ʧʝʨʝʤʽʰʫʚʘʪʠʩʷ (ʦʜʥʘ ʟ ʥʝʦʙʭʽʜʥʠʭ ʚʠʤʦʛ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʄɸʆ). ʎʝ ʷʚʠʱʝ ʩʧʨʠʷʻ ʦʥʦʚʣʝʥʥ ʁ ʨʽʟʘʣʴʥʠʭ 

ʢʨʦʤʦʢ ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʪʘ ʚʽʜʚʽʜ ʝʣʝʤʝʥʪʽʚ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʟʦʥʠ 

ʨʽʟʘʥʥʷ, ʧʨʦʪʝ ʪʘʢʦʞ ʮʝ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʩʠʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʦʙʨʦʙʣʝʥʥʷ. ʉʠʣʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ  ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʧʝʚʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʩʠʣ 



24 
 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʾʭ ʧʦʭʽʜʥʠʭ -ʤʘʛʥʽʪʥʦ ʾʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʦʢ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ ʤʽʞ ʩʦʙʦʶ ʪʘ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ (ʫ ʨʘʟʽ 

ʦʙʨʦʙʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ). ʎʷ ʚʟʘʻʤʦʜʽʷ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʩʠʣʦʚʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ [1 ï 20]. ʊʘʢʦʞ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʤʦʞʣʠʚʘ 

ʘʜʛʝʟʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʯʘʩʪʠʥʢʘʤʠ ʧʦʨʦʰʢʫ [5, 

6, 21 ï 23]. ɽʣʝʢʪʨʠʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʄɸʆ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʥʜʝʨʦʤʦʪʦʨʥʠʤʠ 

ʩʠʣʘʤʠ, ʱʦ ʚʠʢʣʠʢʘʥʽ ʣʦʢʘʣʴʥʠʤʠ ʤʽʢʨʦʧʦʣʷʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʄɸɯ [1, 2, 24]. 

 

ʈʠʩ. 1.2. ʇʨʦʮʝʩʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʄɸɯ 

 

ʗʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʤʝʪʦʜ ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʘʥʥʷʤ, ʧʨʦʮʝʩ ʄɸʆ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʦʪʝ ʟ ʦʛʣʷʜʦʤ ʥʘ ʩʫʪʴ ʄɸʆ, ʮʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘʩʘʤʧʝʨʝʜ ʮʝ ʧʨʠʩʫʪʥʽʩʪʴ 

ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʱʦ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʄɸɯ ʪʘ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ 

ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʨʠʩ. 1.3 ʟʦʙʨʘʞʝʥʦ ʩʭʝʤʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʚʝʣʠʯʠʥʫ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ ʪʘ 

ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ. 
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ʈʠʩ. 1.3. ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʄɸʆ ʪʘ ʚʝʣʠʯʠʥʫ ʩʠʣ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ 

 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʜʦʮʽʣʴʥʦ ʦʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʠ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʄɸʆ. 

1.2.1 ʉʢʣʘʜʦʚʽ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʚʽʜ ʷʢʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʙʫʜʴ ʷʢʠʡ ʤʝʪʦʜ 

ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʘʥʥʷʤ ʻ ʽʥʩʪʨʫʤʝʥʪ. ʋ ʚʠʧʘʜʢʫ ʄɸʆ, ʽʥʩʪʨʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʩʝʨʝʜʦʚʠʱʝ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ, ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ʨʦʙʦʯʽʡ 

ʟʦʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʦʩʪʘʪʦʯʥʦ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʄɸʆ ʟʘ 

ʨʘʭʫʥʦʢ ʜʠʥʘʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ. ʇʦ 

ʘʥʘʣʦʛʽʾ ʟ ʦʙʨʦʙʣʝʥʥʷʤ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʘʙʨʘʟʠʚʥʽ ʯʘʩʪʠʥʢʠ ï 

ʧʦʨʦʰʦʢ, ʪʘ ʟʚôʷʟʢʘ. ɿʚôʷʟʢʦʶ ʪʫʪ ʚʠʩʪʫʧʘʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʪʦʙʪʦ ʯʘʩʪʠʥʢʠ 

ʫʪʨʠʤʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʥʠʭ ʩʠʣ. ʊʦʤʫ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ 3 ʩʢʣʘʜʦʚʽ: ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʡ 

ʧʦʨʦʰʦʢ, ʤʘʛʥʽʪʥʝ ʧʦʣʝ (ʟʚôʷʟʢʘ) ʪʘ ʢʽʥʝʤʘʪʠʢʘ ʽ ʜʠʥʘʤʽʢʘ ʦʙʨʦʙʣʝʥʥʷ.  

ʇʝʨʰ ʟʘ ʚʩʝ, ʨʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʰʢʽʚ. 

ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʄɸʇ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʚʠʯʘʡʥʠʤʠ ʘʙʨʘʟʠʚʥʠʤʠ 

ʧʦʨʦʰʢʘʤʠ ʻ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ. ʊʦʤʫ ʜʦ ʪʘʢʠʭ 

ʧʦʨʦʰʢʽʚ ʩʪʘʚʣʷʪʴ ʥʝ ʪʽʣʴʢʠ ʚʠʤʦʛʫ ʜʦ ʪʚʝʨʜʦʩʪʽ ʪʘ ʘʙʨʘʟʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ , ʘ ʡ ʜʦ 
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ʾʭ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʘʪʝʨʽʘʣ ʟ ʷʢʦʛʦ ʩʪʚʦʨʝʥʠʡ ʧʦʨʦʰʦʢ 

ʘʙʦ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʦʙʠʜʚʽ ʚʠʤʦʛʠ, ʘʙʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʢʦʤʧʦʟʠʮʽʶ ʟ ʜʚʦʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʠʢʦʥʫʻ ʜʚʽ ʦʢʨʝʤʽ ʬʫʥʢʮʽʾ ï ʘʙʨʘʟʠʚʥʫ ʪʘ ʤʘʛʥʽʪʥʫ. 

ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʦʨʦʰʢʠ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʦʜʥʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʱʦ ʟʘʜʦʚʦʣʴʥʷʚ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʚʠʤʦʛʠ. 

ʇʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʧʦʨʦʰʢʽʚ ʻ ʬʝʨʠʪʠ, ʘʣʴʩʠʬʝʨ, ʘʣʴʧʝʨ, ʪʘ ʯʘʚʫʥ (ɼʏʂ) [2, 3, 

6, 25] ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʨʦʰʢʠ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ (ʈ6ʄ5) [3]. 

ʎʽ ʤʘʪʝʨʽʘʣʠ ʢʨʽʤ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʶʪʴ ʪʘʢʦʞ ʟʘʜʦʚʽʣʴʥʫ ʪʚʝʨʜʽʩʪʴ. 

ʇʨʦʪʝ ʧʦʨʦʰʢʠ, ʚʠʢʦʥʘʥʽ ʟ ʢʦʤʧʦʟʠʮʽʡ ʤʘʪʝʨʽʘʣʽʚ, ʤʘʶʪʴ ʢʨʘʱʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʨʽʜʥʠʤʠ ʧʦʨʦʰʢʘʤʠ [2, 26 ï 28]. ʇʨʠʡʥʷʪʦ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʧʦʨʦʰʢʠ ʟʘ ʤʝʪʦʜʦʤ ʾʭ ʦʪʨʠʤʘʥʥʷ. 

ʄʝʭʘʥʽʯʥʽ ʩʫʤʽʰʽ ï ʧʦʨʦʰʢʠ ʩʢʣʘʜʝʥʽ ʟ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʪʘ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ ʽ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʫʩʧʝʥʟʽʡ. ʗʢ ʬʝʨʦʤʘʛʥʽʪʥʘ ʩʢʣʘʜʦʚʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʣʽʟʦ, ʩʪʘʣʴ (ʤʘʛʥʽʪʦ-ʤʷʢʽ ʤʘʪʝʨʽʘʣʠ), ʬʝʨʠʪʠ, ʩʧʣʘʚʠ ʟʘʣʽʟʘ ʟ 

ʘʣʶʤʽʥʽʻʤ, ʢʦʙʘʣʴʪʦʤ ʪʘ ʥʽʢʝʣʝʤ (ʤʘʛʥʽʪʦ-ʪʚʝʨʜʽ). ʄʘʛʥʽʪʦ-ʪʚʝʨʜʽ ʤʘʪʝʨʽʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʤʽʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ ʯʝʨʝʟ ʾʭ ʚʠʩʦʢʫ ʢʦʝʨʮʠʪʠʚʥʫ ʩʠʣʫ 

ʪʘ ʟʘʣʠʰʢʦʚʫ ʽʥʜʫʢʮʽʶ. ʅʘʪʦʤʽʩʪʴ ʤʘʛʥʽʪʥʦ-ʤôʷʢʽ ï ʣʝʛʢʦ ʥʘʤʘʛʥʽʯʫʶʪʴʩʷ ʪʘ 

ʨʦʟʤʘʛʥʽʯʫʶʪʴʩʷ, ʯʝʨʝʟ ʱʦ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʧʦʩʪʽʡʥʠʭ 

ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ [25]. ɸʙʨʘʟʠʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʪʘʢʠʭ ʧʦʨʦʰʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ 

ʤʘʪʝʨʽʘʣʠ ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʚ ʟʚʠʯʘʡʥʠʭ ʘʙʨʘʟʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʪʘʢʽ ʷʢ 

ʘʣʤʘʟ, ʢʘʨʙʽʜ ʙʦʨʫ, ʢʦʨʫʥʜ ʯʠ ʝʣʴʙʦʨ. ʄʝʭʘʥʽʯʥʽ ʩʫʤʽʰʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʩʫʩʧʝʥʟʽʡ ʚ ʫʩʪʘʥʦʚʢʘʭ ʟ ʜʽʻʶ çʨʫʭʦʤʠʭè ʤʘʛʥʽʪʠʭ ʧʦʣʽʚ, ʜʝ ʤʘʛʥʽʪʥʽ ʯʘʩʪʠʥʢʠ 

ʽʥʽʮʽʶʶʪʴ ʨʫʭ ʘʙʨʘʟʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ [25].  

ʂʝʨʤʝʪʥʽ ʧʦʨʦʰʢʠ ï ʛʝʪʝʨʦʛʝʥʥʘ ʢʦʤʧʦʟʠʮʽʷ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʦʩʥʦʚʠ ʪʘ 

ʢʝʨʘʤʽʯʥʠʭ (ʘʙʨʘʟʠʚʥʠʭ) ʚʢʣʶʯʝʥʴ. ʎʽ ʧʦʨʦʰʢʠ ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʘʤʠ ʧʦʨʦʰʢʦʚʦʾ 

ʤʝʪʘʣʫʨʛʽʾ. ɿʘʟʚʠʯʘʡ ʚ ʷʢʦʩʪʽ ʤʘʛʥʽʪʥʦ ʾʦʩʥʦʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʣʽʟʦ, ʘ ʜʣʷ 

ʘʙʨʘʟʠʚʥʦʾ ʯʘʩʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʢʩʠʜʠ, ʢʘʨʙʽʜʠ ʘʙʦ ʙʦʨʠʜʠ. ʉʢʣʘʜ 

ʘʙʨʘʟʠʚʥʦʾ ʯʘʩʪʠʥʠ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ 10 ï 30% [4, 22, 25, 28 ï 34].  

ʃʠʪʽ ʧʦʨʦʰʢʠ ï ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʨʦʟʧʣʘʚʫ ʷʢ ʦʜʥʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʥʘʧʨʠʢʣʘʜ ʯʘʚʫʥ, ʘʙʦ ʟ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʶ ʦʩʥʦʚʦʶ ʪʘ 
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ʚʢʣʶʯʝʥʥʷʤʠ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʠʥʦʢ (ʢʘʨʙʽʜʽʚ, ʙʦʨʠʜʽʚ, ʥʽʪʨʠʪʽʚ). ʇʨʠʢʣʘʜʘʤʠ 

ʪʘʢʠʭ ʧʦʨʦʰʢʽʚ ʻ ʤʘʨʢʠ ʇʦʣʽʤʘʤ ʪʘ ʎʘʨʘʤʘʤ [25].  

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʰʢʫ ʪʘʢʦʞ ʩʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫ ʯʘʩʪʠʥʦʢ. 

ʌʦʨʤʘ ʯʘʩʪʠʥʦʢ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ 

ʦʙʨʦʙʣʝʥʥʷ ʪʦʤʫ ʥʘ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠ ʥʝ ʚʘʨʪʦ ʥʝʭʪʫʚʘʪʠ. ɯʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ 

ʬʦʨʤʠ ʯʘʩʪʠʥʦʢ: 

- ʆʩʢʦʣʴʯʘʩʪʘ, ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ ʨʦʟʤʝʣʫ ʯʘʩʪʦʢ ʩʪʚʦʨʝʥʠʭ ʤʝʪʦʜʦʤ 

ʨʦʟʧʠʣʝʥʥʷ ʟ ʨʦʟʧʣʘʚʫ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʪʠʧʫ ʻ ʧʦʨʦʰʢʠ ʤʘʨʦʢ 

ʇʦʣʽʤʘʤ-ʊ, ʉʇ-17, ɼʏʂ (ʜʨʽʙ ʯʘʚʫʥʥʘ ʢʦʣʦʪʘ). 

- ʆʢʨʫʛʣʘ, ʦʪʨʠʤʘʥʘ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʟ ʨʦʟʧʣʘʚʫ ʙʝʟ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʤʝʣʫ. ʅʘʧʨʠʢʣʘʜ ï ʈ6ʄ5, ʇʦʣʽʤʘʤ-ʄ, ʎʘʨʘʤʘʤ [2, 3, 25], ɼʏ (ʜʨʽʙ 

ʯʘʚʫʥʥʘ). 

ɼʦʩʣʽʜʞʝʥʥʷ [1 ï 3, 22, 25, 32 ï 37] ʧʦʢʘʟʫʶʪʴ ʱʦ ʬʦʨʤʘ ʯʘʩʪʠʥʦʢ 

ʧʦʨʦʰʢʫ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʣʝʥʥʷ. ɻʦʩʪʨʽ ʢʨʦʤʢʠ ʦʩʢʦʣʴʯʘʩʪʦʛʦ 

ʧʦʨʦʰʢʫ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʙʽʣʴʰʦʛʦ ʚʨʽʟʘʥʥʷ ʚ ʤʘʪʝʨʽʘʣ, ʘ ʽ ʪʦʤʫ ʽ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʴʰʠʭ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ ʥʘ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ ʪʘ 

ʙʽʣʴʰʦʛʦ ʦʙôʻʤʫ ʜʽʩʧʝʨʛʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʪʦʤʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʧʦʨʦʰʢʦʤ 

ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʙʽʣʴʰʝ ʩʧʨʠʷʻ, ʧʝʨʝʚʘʞʥʦ, ʚʠʛʣʘʜʞʫʚʘʥʥʶ ʽ ʥʘʢʣʝʧʫ ʧʦʚʝʨʭʥʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ [32 ï 37].  

ʑʝ ʦʜʥʦʶ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʄɸɯ ʻ ʤʘʛʥʽʪʥʝ ʧʦʣʝ. ɺʽʜ ʥʴʦʛʦ ʚ ʧʝʚʥʽʡ 

ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚôʷʟʢʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ, ʪʘ ʦʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʄɸʆ 

ʟʘʛʘʣʦʤ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʮʽ ʧʘʨʘʤʝʪʨʠ ʥʘʚʽʪʴ ʥʝ ʟʫʧʠʥʷʶʯʠ ʧʨʦʮʝʩ 

ʦʙʨʦʙʣʝʥʥʷ. ʅʠʟʢʘ ʜʦʩʣʽʜʞʝʥʴ [3 ï 6, 36 ï 38, ] ʚʢʘʟʫʶʪʴ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʦʙʨʦʙʣʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʄɸʆ. ʆʩʢʽʣʴʢʠ ʞʦʨʩʪʢʽʩʪʴ ʄɸɯ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ ʟʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ, 

ʪʦʙʪʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʙʦ ʫʤʦʚʥʦ ʯʦʨʥʦʚʠʭ, ʘʙʦ ʫʤʦʚʥʦ ʯʠʩʪʦʚʠʭ 

ʦʧʝʨʘʮʽʡ. 

ʏʝʨʝʟ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʛʥʽʪʥʠʭ ʧʦʣ̔ʚ, ʩʪʚʦʨʝʥʥʷ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ 

ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʋ ʨʦʙʦʪʘʭ [1 ï 4, 27 ï 38] ʧʦʢʘʟʘʥʦ, ʱʦ 

ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʨʦʙʦʯʦʤʫ ʟʘʟʦʨʽ ʥʝʦʜʥʦʨʽʜʥʝ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ 
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ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʛʦʩʪʨʠʭ ʢʨʘʷʭ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ. 

ɹʣ̔ʴʰ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ 20 ʤʤ ʟʘ ʤʝʞʽ 

ʨʦʙʦʯʦʾ ʟʦʥʠ (ʨʠʩ. 1.4). ʊʘʢʠʡ ʛʨʘʜʽʻʥʪ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʧʨʠʯʠʥʷʻ ʨʦʟʨʽʜʞʝʥʥ ʁ

ʘʙʦ ʞ ʫʱʽʣʴʥʝʥʥ ʁʄɸɯ ʚ ʧʝʚʥʠʭ ʟʦʥʘʭ ʦʙʨʦʙʣʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʭʘʨʘʢʪʝʨʽ ʦʙʨʦʙʣʝʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʩʠʣ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ [1, 2, 27, 36, 39].  

  
ʘ ʙ 

ʈʠʩ. 1.4. ʊʦʧʦʛʨʘʤʠ ʛʨʘʜʽʻʥʪʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʚʝʣʠʢʦʤʫ ʨʦʙʦʯʦʤʫ ʟʘʟʦʨʽ 

ʧʨʠ ʚʝʣʠʯʠʥʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʘ) ï 143,2 ʢɸ/ʤ, ʪʘ ʙ) ï 198,9 

ʢɸ/ʤ [3, 36] 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʧʦʥʜʝʨʦʤʦʪʦʨʥʠʭ 

ʩʠʣ, ʱʦ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄɸʆ. ɺʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʧʦʥʜʝʨʦʤʦʪʦʨʥʽ ʩʠʣʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʦʙôʻʤʘʭ ʧʦʨʦʰʢʫ, 

ʤʦʞʫʪʴ ʣʦʢʘʣʴʥʦ ʟʤʽʥʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ, ʚ ʥʘʩʣʽʜʦʢ, ʟʤʽʥʶʻ 

ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʬʝʨʦʘʙʨʘʟʠʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʝʣʠʯʠʥʫ ʪʘ ʭʘʨʘʢʪʝʨ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ [1, 2, 24]. 

ʇʨʦʪʝ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʧʦʥʜʝʨʦʤʦʪʦʨʥʠʭ ʩʠʭ ʥʘ 

ʄɸʆ ʽ ʜʦʩʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʦʙʨʦʙʣʝʥʥʷ ʻ ʤʘʛʥʽʪʥʠʡ ʟʘʟʦʨ, ʪʦʙʪʦ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʣʶʩʥʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʪʘ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʱʦ ʟʘʧʦʚʥʝʥʘ 

ʩʝʨʝʜʦʚʠʱʝʤ ʄɸɯ. ʈʦʟʤʽʨ ʟʘʟʦʨʫ ʚʽʜʥʦʩʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʟʝʨʝʥ 

ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ. ʄʘʛʥʽʪʥʽ ʟʘʟʦʨʠ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʘʣʽ ʢʦʣʠ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʽ ʧʦʚʝʨʭʥʷʤʠ ʜʝʪʘʣʝʡ ʩʢʣʘʜʘʻ 

ʚʝʣʠʯʠʥʫ h = (3 ï 5)ɚ  ʪʘ ʚʝʣʠʢʽ (h Ó 10 ɚ) ʜʝ ɚ ï ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʢʠ 

ʧʦʨʦʰʢʫ. ʉʭʝʤʠ ʟ ʤʘʣʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʟʘʟʦʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʽ 

ʜʝʪʘʣʝʡ ʧʨʦʩʪʦʾ ʬʦʨʤʠ, ʜʝ ʤʦʞʣʠʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʧʦʚʝʨʭʥʝʶ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ. ʉʭʝʤʠ ʟ 

ʚʝʣʠʢʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʟʘʟʦʨʘʤʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ, ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʷʢʠʭ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ (ʟʘʙʝʟʧʝʯʠʪʠ) 

ʤʽʥʽʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʤʘʛʥʽʪʥʠʤ ʧʦʣʶʩʥʠʤʠ 

ʥʘʢʦʥʝʯʥʠʢʘʤʠ [3]. ʇʨʦʪʝ, ʚʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʛʦ ʟʘʟʦʨʫ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ 

ʦʙʨʦʙʣʝʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ ʱʦ ʧʨʠ ʤʘʣʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ ʥʘ ʭʘʨʘʢʪʝʨ 

ʦʙʨʦʙʣʝʥʥʷ ʚʧʣʠʚʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʤʘʛʥʽʪʥʽ ʩʠʣʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʠʣʠ ʽ ʫʤʦʚʠ 

ʧʨʠʪʠʩʢʘʥʥʷ ʄɸʇ ʜʦ ʦʙʨʦʙʣʶʚʘʥʦ ʾ ʧʦʚʝʨʭʥ,̔ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʟ ʚʝʣʠʢʠʤʠ 

ʟʘʟʦʨʘʤʠ ʧʝʨʝʚʘʞʘʻ ʚʧʣʠʚ ʜʠʥʘʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʦʙʪʦ ʤʝʭʘʥʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ, ʧʨʦʮʝʩʽʚ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʪʘ ʟʘʢʣʠʥʶʚʘʥʥʷ ʯʘʩʪʠʥʦʢ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʡ ʧʦʨʦʰʦʢ ʜʣʷ ʨʽʟʥʠʭ ʟʘʟʦʨʽʚ ʧʦʚʠʥʝʥ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʨʽʟʥʠʤ ʚʠʤʦʛʘʤ. ʊʘʢ ʷʢ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʜʝʪʘʣʴ ʽ ʧʦʨʦʰʦʢ ʧʨʠ ʨʦʙʦʪʽ ʚ ʚʝʣʠʢʠʭ ʟʘʟʦʨʘʭ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ ʯʘʩʪʠʥʦʢ 

ʧʦʨʦʰʢʫ, ʪʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʨʦʰʢʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʨʦʟʧʣʘʚʫ ʱʦ ʤʘʶʪʴ ʚʠʱʫ ʤʽʮʥʽʩʪʴ. ɺ ʨʦʙʦʪʽ [40] ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ 

ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ ʥʘ ʚʝʣʠʯʠʥʫ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ, ʪʘʢ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ 

ʟ 0,4 ʜʦ 0,7 ʤʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʫ 2 ʨʘʟʠ. 

ʊʘʢʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ ʪʘ ʨʦʟʧʦʜʽʣ ʩʠʣ ʧʨʠ ʄɸʆ.  

 

ʂʽʥʝʤʘʪʠʢʘ ʦʙʨʦʙʣʝʥʥʷ. ʉʭʝʤʠ ʦʙʨʦʙʣʝʥʥʷ 

ʄʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʬʽʥʽʰʥʽ ʦʧʝʨʘʮʽʾ ʜʣʷ 

ʰʠʨʦʢʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʠʨʦʙʽʚ, ʚʽʜ ʚʠʨʦʙʽʚ ʧʨʦʩʪʦʾ ʬʦʨʤʠ, ʜʦ ʚʠʨʦʙʽʚ ʩʢʣʘʜʥʦʾ 



30 
 

ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ (ʪʘʢʠʭ ʷʢ ʢʽʥʮʝʚʠʡ ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʤʝʜʠʯʥʽ 

ʚʠʨʦʙʠ, ʣʦʧʘʪʢʠ ɻʊɼ). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʽʚ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ (ʧʣʦʩʢʽ, 

ʮʠʣʽʥʜʨʠʯʥʽ ʜʝʪʘʣʽ , ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ) ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʩʭʝʤ ʦʙʨʦʙʣʝʥʥʷ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ 

ʧʦʜʝʢʫʜʠ ʟ ʨʽʟʥʦʶ ʢʽʥʝʤʘʪʠʢʦʶ ʦʙʨʦʙʣʝʥʥʷ [4 ï 6, 18, 22, 41 ï 44]. ʂʦʞʥʘ ʩʭʝʤʘ 

ʦʙʨʦʙʣʝʥʥʷ ʟʫʤʦʚʣʶʻ ʨʽʟʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ, ʱʦ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʩʠʣʘʭ ʧʨʠ ʄɸʆ.  

ʉʭʝʤʠ ʄɸʆ ʟ ʤʘʣʠʤ ʤʘʛʥʽʪʥʠʤ ʟʘʟʦʨʦʤ ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʧʨʦʩʪʦʾ ʬʦʨʤʠ. ʇʨʠʢʣʘʜʦʤ ʩʭʝʤʠ ʟ ʤʘʛʥʽʪʥʠʤ ʟʘʟʦʨʦʤ ʻ ʩʭʝʤʘ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ (ʨʠʩ. 1.5). ʅʘ ʽʥʜʫʢʪʦʨʽ ï 1, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʨʘʭʫʥʦʢ 

ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʣʶʩʥʽ ʥʘʢʦʥʝʯʥʠʢʠ ï 2. ɼʝʪʘʣʴ ï 3 

ʦʙʨʦʙʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄɸɯ ï 4, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʦʣʶʩʥʠʭ 

ʥʘʢʦʥʝʯʥʠʢʘʭ. ʈʫʭʘʤʠ ʦʙʨʦʙʣʝʥʥʷ ʻ ʦʙʝʨʪʘʥʥʷ (V) ʪʘ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ (S).  

[22, 42, 45 ï 50] 

 

1.5 ʉʭʝʤʘ ʄɸʆ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

ʉʭʝʤʘ ʄɸʆ ʟ ʚʝʣʠʢʠʤ ʢʽʣʴʮʝʚʠʤ ʟʘʟʦʨʦʤ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʝʥʥʷ ʜʦʩʠʪʴ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʝʪʘʣʝʡ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ 

ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ (ʨʠʩ. 1.6). ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ 

ʢʽʣʴʮʝʚʦʾ ʬʦʨʤʠ ʱʦ ʦʙʤʝʞʫʻʪʴʩʷ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ï 1 (ʨʠʩ. 1.6), ʚ 

ʟʘʟʦʨʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʄɸɯ ï 2, ʪʘ ʨʫʭʘʻʪʴʩʷ ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ ï 3. ɼʝʪʘʣʴ 

ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʷʢ ʨʫʭʘʪʠʩʷ ʧʦ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ ʪʘʢ ʽ ʦʙʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ 

ʦʩʽ. ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʢʦʪʫʰʢʘ ï 4 ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʛʦ 
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ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʤʽʞ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ. ʌʘʢʪʠʯʥʦ ʻʜʠʥʠʤ 

ʦʙʤʝʞʝʥʥʷʤ ʜʣʷ ʪʘʢʦʾ ʩʭʝʤʠ ʻ ʛʘʙʘʨʠʪʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ [3, 7, 36, 42, 43, 52 

ï 56]. 

 

ʈʠʩ. 1.6. ʉʭʝʤʘ ʄɸʆ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ [22, 52, 53] 

ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʄɸɯ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ 

ɺ ʨʦʙʦʪʘʭ [3, 36] ʧʦʢʘʟʘʥʦ, ʱʦ ʨʫʭ ʜʝʪʘʣʽ ʫ ʢʽʣʴʮʝʚʽʡ ʨʦʙʦʯʽʡ ʟʦʥʽ 

ʟʫʤʦʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʫʱʽʣʴʥʝʥʦʾ ʟʦʥʠ ʄɸʇ ʧʝʨʝʜ ʜʝʪʘʣʣʶ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʨʘʟʦʤ 

ʟ ʥʝʶ. ʇʦʟʘʜʫ ʜʝʪʘʣʽ ʫʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʽʜʞʝʥʘ ʟʦʥʘ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʜʝʪʘʣʽ ʄɸɯ ʥʝ ʚʩʪʠʛʘʻ ʚʽʜʥʦʚʠʪʠʩʷ. ʊʘʢʝ ʷʚʠʱʝ ʤʦʞʝ 

ʟʫʤʦʚʣʶʚʘʪʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ (ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʦʙʨʦʙʣʝʥʥʷ 

ʧʦʧʝʨʝʜʫ ʪʘ ʤʝʥʰʠʡ ʧʦʟʘʜʫ), ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʣʠʢʘʻ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʚʝʣʠʯʠʥʽ ʩʠʣ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ 

ʄɸɯ ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ ʜʝʪʘʣʽ. ɼʦʜʘʪʢʦʚʦ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩ ʧʦʨʦʰʢʫ ʚ ʨʦʙʦʯʦʤʫ 

ʟʘʟʦʨʽ ʟʤʽʥʶʻ ʛʨʘʜʽʻʥʪ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʦʙʨʦʙʣʝʥʥʷ 

ʪʘ ʚʝʣʠʯʠʥʫ ʩʠʣ ʧʨʠ ʄɸʆ [3, 36, 39, 57]. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫ ʨʦʟʫʤʽʥʥʽ 

ʄɸʆ ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʡʦʛʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʻ ʩʪʨʫʢʪʫʨʘ ʄɸɯ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ. 

ʄɸɯ, ʱʦ ʩʪʚʦʨʝʥʠʡ ʚʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʄɸʇ ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʢʨʝʤʠʭ ʢʚʘʟʽʩʪʘʙʽʣʴʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʧʦʨʦʰʢʫ. ɯʩʥʫʻ ʪʨʠ ʚʠʜʠ ʪʘʢʠʭ ʬʦʨʤʫʚʘʥʴ 

(ʨʠʩ. 1.7). ʄʝʨʪʚʘ ʟʦʥʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʩʪʽʥʢʘʭ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ, 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʮʽʣʴʥʠʡ ʤʘʣʦʨʫʭʦʤʠʡ ʰʘʨ ʫʱʽʣʴʥʝʥʦʛʦ ʄɸʇ ʪʦʚʱʠʥʦʶ 

5 ï 6 ʤʤ. ʂʦʥʫʩʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ, ʱʦ ʦʜʥʦʶ ʩʪʦʨʦʥʦʶ çʟʘʢʨʽʧʣʝʥʽè ʜʦ 

çʤʝʨʪʚʦʾè ʟʦʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʣʠʚʘʣʴʥʦʛʦ ʨʫʭʫ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʜʝʪʘʣʽ 



32 
 

ʯʝʨʝʟ ʥʠʭ. ɰʭ ʜʽʘʤʝʪʨ ʩʪʘʥʦʚʠʪʴ 3 ï 3,5 ʤʤ, ʜʦʚʞʠʥʘ 11,5 ï 12 ʤʤ . ʅʝʟʘʢʨʽʧʣʝʥʽ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʢʦʥʫʩʘʤʠ ʪʘ 

ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʢʪʠʚʥʦʛʦ ʨʫʭʫ ʽ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʽʜ 

ʚʧʣʠʚʦʤ ʨʫʭʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ [3, 36, 39, 57, 58] ʪʦʙʪʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʢʘʚʟʽʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ. 

 

ʈʠʩ. 1.7. ʇʦʨʦʰʢʦʚʽ ʫʪʚʦʨʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʄɸɯ [3, 36] 

ɿ ʦʛʣʷʜʫ ʥʘ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ 

ʬʦʨʤʫʚʘʥʴ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʢʦʞʥʝ ʟ ʥʠʭ ʚʟʘʻʤʦʜʽʻ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʫ 

ʨʽʟʥʠʡ ʩʧʦʩʽʙ. ʊʘʢ ʨʦʙʦʪʠ [3, 36, 39, 57, 58] ʚʢʘʟʫʶʪʴ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ 

ʜʝʪʘʣʽ ʟ ʫʪʚʦʨʝʥʥʷʤʠ ʄɸɯ ʧʨʠ ʄɸʆ ʚ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ. ʅʘ ʨʠʩʫʥʢʫ 

1.8 ʟʦʙʨʘʞʝʥʦ ʝʪʘʧʠ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ ʟ ʄɸɯ ʧʦʟʥʘʯʝʥʦ ʮʠʬʨʘʤʠ 1, 2, 3 

(ʧʫʥʢʪʠʨʦʤ ʧʦʟʥʘʯʝʥʦ ʧʦʧʝʨʝʜʥʽ ʧʦʣʦʞʝʥʥʷ). ʊʦʯʢʘ D ʚʽʜʧʦʚʽʜʘʻ ʟʦʥʽ ʧʝʨʝʜ 

ʜʝʪʘʣʣʶ ʟ ʧʽʜʚʠʱʝʥʠʤ ʩʪʫʧʝʥʝʤ ʫʱʽʣʴʥʝʥʥʷ ʄɸɯ. ʊʦʯʢʘ R ʚʽʜʧʦʚʽʜʘʻ ʤʦʤʝʥʪʫ 

çʨʦʟʨʠʚʫè ʧʨʦʪʠʣʝʞʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʢʦʥʫʩʦʧʦʜʽʙʥʠʭ ʩʪʦʚʧʯʠʢʽʚ ʽ ʦʙôʻʜʥʘʥʥʶ 

ʩʫʤʽʞʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʬʦʨʤʫʚʘʥʴ. ʊʦʯʢʘ F ʚʽʜʧʦʚʽʜʘʻ 

ʤʦʤʝʥʪʫ ʚʽʜʨʠʚʫ ʨʦʟʪʷʛʥʫʪʠʭ ʦʙôʻʤʽʚ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʱʽʣʴʥʝʥʴ ʽ 

ʢʦʥʫʩʦʧʦʜʽʙʥʠʭ ʩʪʦʚʧʯʠʢʽʚ, ʦʙʪʽʢʘʶʯʠʭ ʧʦʚʝʨʭʥʶ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʡʤʘʶʪʴ 

ʫʯʘʩʪʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʄɸɯ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 

ʜʝʪʘʣʽ ʫʪʚʦʨʶʶʪʴʩʷ ʨʦʟʨʽʜʞʝʥʽ (çʪʽʥʴʦʚʦʾè) ʟʦʥʠ ʚ ʷʢʽʡ ʦʙʨʦʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ [3, 36, 39, 57, 58]. 
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ʈʠʩ. 1.8. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ ʟ ʨʽʟʥʠʤʠ 

ʬʦʨʤʫʚʘʥʥʷʤʠ ʄɸɯ [3, 36] 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜʦʚʠʱʝ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ 

ʄɸʆ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ çʪʝʯʽʾè, ʪʦʙʪʦ ʤʦʞʣʠʚʠʡ ʷʢ ʩʪʘʙʽʣʴʥʠʡ ʨʫʭ 

ʯʘʩʪʠʥʦʢ ʄɸɯ ʪʘʢ ʽ ʭʘʦʪʠʯʥʠʡ. ɺ ʨʦʙʦʪʽ [2] ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚôʷʟʢʽʩʪʴ ʄɸɯ ʚ 

ʧʨʦʮʝʩʽ ʄɸʆ ʥʝ ʻ ʩʪʘʣʦʶ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʦ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ ʰʚʠʜʢʦʩʪʽ 0,1 ï 1 ʤ/ʩ ʚʽʜ  

200 ï 800 ʧʫʘʟ ʜʦ 30 ï 60 ʧʫʘʟ, ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ 1 ï 3 ʤ/ʩ ʟʥʠʞʝʥʥʷ ʥʝ ʥʘʩʪʽʣʴʢʠ 

ʽʥʪʝʥʩʠʚʥʝ. ɿʤʝʥʰʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʭʦʜʫ ʟʽ ʩʪʘʙʽʣʴʥʦʛʦ ʨʫʭʫ 

ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ ʜʦ ʭʘʦʪʠʯʥʦʛʦ ʟʘ ʘʥʘʣʦʛʽʻʶ ʜʦ ʣʘʤʽʥʘʨʥʦʛʦ ʪʘ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʪʝʯʽʾ ʨʽʜʠʥʠ. ɸʚʪʦʨʦʤ [2] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ 

ʽʥʝʨʮʽʡʥʦʾ ʩʠʣʠ ʜʦ ʩʠʣʠ ʚôʷʟʢʦʩʪʽ ʯʝʨʝʟ ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ. ʇʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ 

ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʚʠʟʥʘʯʘʣʴʥʦʶ ʚ ʧʨʦʮʝʩʽ ʄɸʆ ʻ ʩʠʣʘ ʚôʷʟʢʦʩʪʽ ʄɸɯ, ʘ ʧʨʠ 

ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ - ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʽʥʝʨʮʽʡʥʘ ʩʠʣʘ [2]. 

1.2.2 ʆʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʘʣʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ 

ʄʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʝ ʦʙʨʦʙʣʝʥʥʷ, ʟ ʦʛʣʷʜʫ ʥʘ ʩʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʄʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʤʦʞʫʪʴ ʧʨʷʤʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʫ ʄɸʆ, ʘʜʞʝ ʤʘʛʥʽʪʥʘ ʜʝʪʘʣʴ ʚʟʘʻʤʦʜʽʻ ʷʢ ʟ 

ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ, ʪʘʢ ʽ ʟ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʤ ʧʦʨʦʰʢʦʤ. ʄʘʛʥʽʪʥʘ ʚʟʘʻʤʦʜʽʷ 

ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʧʽʜ ʯʘʩ ʄɸʆ ʧʝʨʰ ʟʘ ʚʩʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʠʪʷʛʫʚʘʥʽ ʯʘʩʪʠʥʦʢ 

ʄɸʇ ʜʦ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʋ ʨʦʙʦʪʘʭ [7, 43, 59] ʘʚʪʦʨ ʚʢʘʟʫʻ ʥʘ ʪʝ, 
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ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʛʨʘʜʽʻʥʪ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

ʩʧʨʷʤʦʚʘʥʠʡ ʫ ʙʽʢ ʜʝʪʘʣʽ, ʱʦ ʩʧʨʷʤʦʚʫʻ ʯʘʩʪʠʥʢʠ ʄɸɯ ʜʦ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, 

ʥʘʪʦʤʽʩʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʛʨʘʜʽʻʥʪ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

ʩʧʨʷʤʦʚʘʥʠʡ ʫ ʙʽʢ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ. ʆʙʨʦʙʢʘ ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʦʧʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ 

(ʜʠʥʘʤʽʯʥʽ ʩʠʣʠ). ʊʦʙʪʦ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʪʘʣʽ ʜʦʜʘʪʢʦʚʦ ʟʙʽʣʴʰʫʶʪʴ 

ʧʨʠʪʠʩʢ ʯʘʩʪʠʥʦʢ ʄɸʇ ʜʦ ʜʝʪʘʣʽ, ʽ ʪʦʤʫ, ʟʙʽʣʴʰʫʻ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ 

ʄɸɯ ʪʘ ʜʝʪʘʣʽ. ʊʘʢʦʞ ʧʦʧʝʨʝʜʥʷ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʪʘ ʨʦʟʤʽʨʠ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ.  

1.2.3 ɼʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ, ʱʦ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʪʘ 

ʚʝʣʠʯʠʥʫ ʩʠʣ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʪʘ ʜʝʪʘʣʽ 

ɼʦ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʮʝʩʠ ʪʘ ʜʦʙʘʚʢʠ, ʥʘʷʚʥʽʩʪʴ 

ʷʢʠʭ ʥʝ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʜʣʷ ʧʨʦʮʝʩʫ ʄɸʆ, ʧʨʦʪʝ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʪʠ 

ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʣʝʥʥʷ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʦʩʮʠʣʶʶʯʽ ʨʫʭʠ ʱʦ ʧʦʢʨʘʱʫʶʪʴ ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʄɸɯ ʝʬʝʢʪʠʚʥʽʰʝ ʦʥʦʚʣʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʪʘ 

ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʄɸʇ [5, 6].  ɼʣʷ ʄɸʆ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʭʽʤʽʯʥʦʛʦ ʧʨʦʪʨʘʚʣʝʥʥʷ. ʊʘʢʠʡ 

ʩʧʦʩʽʙ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʨʦʙʦʪʽ [23] ʽ ʧʦʣʷʛʘʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʽʤʽʯʥʦʛʦ 

ʧʨʦʪʨʘʚʣʝʥʥʷ ʟ ʥʘʛʨʽʚʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ ʥʽʢʝʣʝʚʦʛʦ ʩʧʣʘʚʫ 

Inconel 625. ɼʽʷ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʨʠʭʣʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʄɸʆ, 

ʪʠʤ ʩʘʤʠʤ ʧʦʣʝʛʰʫʶʯʠ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ. ʊʘʢʦʞ ʥʘ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʤʦʞʥʘ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ (ɿʆʊʉ). ʉʫʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɿʆʊʉ ʧʦʣʷʛʘʻ ʫ 

ʟʤʝʥʰʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʨʦʙʣʝʥʥʷ, ʚʠʚʦʜʫ ʤʽʢʨʦʩʪʨʫʞʢʠ, ʘʙʦ ʞ ʟʤʝʥʰʝʥʥʷʤ 

ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [5, 6]. ɿʆʊʉ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ 

ʨʫʭʫ ʩʪʨʫʞʢʠ ʪʘ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʄɸɯ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ ʦʥʦʚʣʝʥʥʷ ʽ ʩʘʤʦʟʘʛʦʩʪʨʝʥʥʷ ʯʘʩʪʠʥʦʢ ʄɸɯ. 
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ʇʦʣʝʛʰʝʥʥʷ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʤʦʞʣʠʚʦ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʫ ɿʆʊʉ ʧʦʚʝʨʭʥʝʚʦ-

ʘʢʢʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʇɸʈ) ʱʦ ʩʧʨʠʷʶʪʴ ʟʥʝʤʽʮʥʝʥʶ ʤʘʪʝʨʽʘʣʫ ʧʦʚʝʨʭʥʽ 

ʦʙʨʦʙʣʶʚʘʣʴʥʦʾ ʜʝʪʘʣʽ [21, 22] ʰʣʷʭʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʦʟʢʣʠʥʶʚʘʥʥʷ 

ʤʽʢʨʦʪʨʽʱʠʥ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 1.9). ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʢʦʤʙʽʥʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘʢʠʭ ʷʢ ʦʩʮʠʣʶʶʯʠʭ ʨʫʭʽʚ ʪʘ ɿʆʊʉ ʱʦ ʜʦʧʦʚʥʶʶʪʴ 

ʦʜʠʥ ʦʜʥʦʛʦ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʥʠʞʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥʪʝʥʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʦʯʠʱʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʄɸɯ [5, 6]. 

 

ʈʠʩ. 1.9. ʉʭʝʤʘ ʘʙʩʦʨʙʮʽʡʥʦʛʦ ʨʦʟʢʣʠʥʶʚʘʥʥʷ ʇɸʈ [6] 

ʋ ʨʦʙʦʪʘʭ [2, 27, 55, 60, 61] ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ ʣʦʧʘʪʦʢ ɻʊɼ ʚ ʫʩʪʘʥʦʚʢʘʭ ʄɸʆ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 

ʦʩʮʠʣʶʶʯʠʭ ʨʫʭʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʽ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, ʱʦ 

ʦʙʨʦʙʣʶʚʘʥʽʡ ʣʦʧʘʪʮʽ ʢʨʽʤ ʨʫʭʫ ʚʟʜʦʚʞ ʨʦʙʦʯʦʾ ʟʦʥʠ ʙʫʚ ʥʘʜʘʥʠʡ ʢʦʣʠʚʘʣʴʥʠʡ 

ʨʫʭ, ʱʦ ʜʦʟʚʦʣʠʚ ʣʦʧʘʪʮʽ ʧʨʦʚʝʨʪʘʪʠʩʷ ʥʘ ʧʝʚʥʠʡ ʢʫʪ, ʪʠʤ ʩʘʤʠʤ ʟʘʣʫʯʘʶʯʠ ʚ 

ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥ ̫ ʙʽʣʴʰ ʫʱʽʣʴʥʝʥʽ ʟʦʥʠ ʧʦʨʦʰʢʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʽʣʷ 

ʧʦʚʝʨʭʦʥʴ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʪʘʢʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʠʚ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʠʪʠ  ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʨʘʜʽʫʩʽʚ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʦʢ ʣʦʧʘʪʦʢ ɻʊɼ [2, 27, 55, 60, 61].   

1.3 ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ. 

ʇʝʨʰʽ ʩʧʨʦʙʠ ʜʦʩʣʽʜʠʪʠ ʩʠʣʦʚʽ ʷʚʠʱʘ ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʫ ʨʦʙʦʪʘʭ [4, 38, 62]. ɹʫʣʦ ʚʠʩʫʥʫʪʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʥʘ ʟʝʨʥʘ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ ʜʽʻ ʢʦʤʧʣʝʢʩ ʩʠʣ 

ʤʝʭʘʥʽʯʥʦʛʦ, ʤʘʛʥʽʪʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʥʘ ʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʦʰʢʫ, ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʩʭʝʤʦʶ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʽʥ. 
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[4]. ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʝʜʩʪʘʚʣʷʪʠ ʨʝʟʫʣʴʪʫʶʯʫ ʩʠʣʫ, ʱʦ ʜʽʻ ʥʘ ʦʜʠʥʠʯʥʝ 

ʟʝʨʥʦ ʧʦʨʦʰʢʫ, ʟʘ ʬʦʨʤʫʣʦʶ (1.1):  

Ὂ̑ Ὂ̍ Ὂ̍ Ὂ̆̍ Ὂ̆̍ Ὂ̓ Ὂ̨̎ Ὂ̗̃ Ὂ̍̓ Ὂ̓̆̑ (1.1) 

ɼʝ, Ὂ̍ - ʤʘʛʥʽʪʥʘ ʩʠʣʘ, ʚʠʢʣʠʢʘʥʘ ʚʟʘʻʤʦʜʽʻʶ ʤʦʣʝʢʫʣʷʨʥʠʭ ʪʦʢʽʚ 

ʤʘʪʝʨʽʘʣʫ ʟʝʨʥʘ ʟ ʟʦʚʥʽʰʥʽʤ ʧʦʣʝʤ, Ὂ̍  - ʜʦʜʘʪʢʦʚʘ ʤʘʛʥʽʪʥʘ ʩʠʣʘ, ʚʠʢʣʠʢʘʥʘ 

ʧʨʘʛʥʝʥʥʷʤ ʝʣʽʧʩʦʾʜʥʦʛʦ ʟʝʨʥʘ ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʚʟʜʦʚʞ ʩʠʣʦʚʠʭ ʣʽʥʽʡ ʧʦʣʷ, Ὂ̆  ̍ - 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʠʣʘ ʚʟʘʻʤʦʜʽʾ ʽʥʜʫʢʮʽʡʥʠʭ ʪʦʢʽʚ ʟʝʨʥʘ ʟ ʟʦʚʥʽʰʥʽʤ 

ʧʫʣʴʩʫʶʯʠʤ ʧʦʣʝʤ, Ὂ̆  ̍ - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʠʣʘ ʚʟʘʻʤʦʜʽʾ ʽʥʜʫʢʮʽʡʥʠʭ ʪʦʢʽʚ 

ʟʝʨʥʘ ʚ ʨʦʙʦʯʦʤʫ ʟʘʟʦʨʽ, Ὂ̓ - ʩʠʣʘ ʪʷʞʽʥʥʷ, Ὂ̨  ̎ - ʩʠʣʘ ʽʥʝʨʮʽʾ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʟʽʪʢʥʝʥʥʽ ʟʝʨʥʘ , ʱʦ ʨʫʭʘʻʪʴʩʷ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ, Ὂ̃  ̗ - ʚʽʜʮʝʥʪʨʦʚʘ 

ʩʠʣʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʟʝʨʥʘ ʟ ʤʘʛʥʽʪʥʠʤ ʽʥʜʫʢʪʦʨʦʤ, Ὂ̍  ̓ï ʤʘʛʥʽʪʥʠʡ 

ʪʠʩʢ, Ὂ̓̆̑ ï ʩʠʣʘ ʪʝʨʪʷ [4]. ɺʽʨʦʛʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʩʢʣʘʜʦʚʠʭ ʩʠʣ ʚʟʘʻʤʦʜʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. 1.1. ɺʢʘʟʘʥʦ, ʱʦ ʮʽ ʩʢʣʘʜʦʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʮʽʥʝʥʦ 

ʧʦʧʝʨʝʜʥʴʦ ʧʨʠ ʜʝʷʢʠʭ ʫʟʘʛʘʣʴʥʝʥʠʭ ʫʤʦʚʘʭ, ʪʘ (ʧʨʠ ʾʭ ʤʘʣʽʡ ʚʝʣʠʯʠʥʽ) ʤʦʞʥʘ 

ʟʥʝʭʪʫʚʘʪʠ. ʇʨʦʪʝ, ʩʠʣʠ ʤʘʛʥʽʪʥʦʛʦ ʪʠʩʢʫ ʪʘ ʪʝʨʪʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʽʣʴʢʠ ʚ 

ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʫ ʚʟʘʻʤʦʜʽʾ ʫ ʨʦʙʦʯʦʤʫ ʟʘʟʦʨʽ [4]. 

ʊʘʙʣʠʮʷ 1.1. ʈʦʟʧʦʜʽʣ ʩʢʣʘʜʦʚʠʭ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʄɸʆ. [4] 

ʇʦʟʥʘʯʝʥʥʷ ɿʥʘʯʝʥʥʷ ʩʠʣʠ, ʅ 

Ὂ̍ (2..10)Ā 10ī4 

Ὂ̍  (7é15) Ā 10ī4 

Ὂ̆  ̍ (2é12) Ā 10ī9 

Ὂ̆  ̍ 4 Ā 10ī9 ..2 Ā 10ī7 

Ὂ̓ 2 ,5 Ā 10ī7 

Ὂ̨  ̎ 6 ,5 Ā 10ī6 

Ὂ̃  ̗ (1é1) Ā 10ī6 

 

ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʚ 

ʧʦʨʦʰʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʥʘʧʨʠʢʣʘʜ ʥʘʧʨʫʞʝʥʥʷʤʠ, ʱʦ ʜʽʶʪʴ ʚ ʤʘʩʽ ʄɸʇ). 

ɺʨʘʭʦʚʫʚʘʣʠʩʷ ʩʠʣʠ ʧʠʪʦʤʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʪʠʩʢʫ, ʱʽʣʴʥʽʩʪʴ ʧʦʨʦʰʢʫ, ʚʝʣʠʯʠʥʘ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʧʠʪʦʤʽ ʩʠʣʠ ʪʝʨʪʷ (ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ) ʪʘ ʧʠʪʦʤʽ ʩʠʣʠ 

ʪʠʩʢʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʩʠʣ, ʱʦ ʜʽʶʪʴ 
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ʚ ʤʘʩʽ ʄɸʇ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʨʽʟʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʨʫʭʦʤʦʾ ʟʘʛʦʪʦʚʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʧʣʦʩʢʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʟʘʟʦʨʫ. 

ʊʘʢʦʞ ʘʚʪʦʨ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʪʠʩʢ ʥʘ ʮʠʣʽʥʜʨʠʯʥʫ ʜʝʪʘʣʴ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ  

ʥʝ ʻ ʦʜʥʘʢʦʚʠʤ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʫʭʽʚ 

ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ. ʅʘ ʨʠʩ. 1.10 ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʪʠʩʢ ʥʘ ʜʝʪʘʣʴ ʤʘʻ 

ʤʽʩʮʝ ʥʘ ʬʨʦʥʪʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʝʪʘʣʽ ʥʘ ʷʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʚʦʨʶʻʪʴʩʷ ʪʠʩʢ 

çʥʘʙʽʛʘʶʯʦʛʦè ʧʦʪʦʢʫ ʄɸɯ. ʅʘʪʦʤʽʩʪʴ ʧʦʟʘʜʫ ʜʝʪʘʣʽ ʮʝʡ ʪʠʩʢ ʩʫʪʪʻʚʦ ʤʝʥʰʠʡ. 

ɿʚʽʜʩʠ ʽ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʨʫʭʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ (ʥʘʧʨʠʢʣʘʜ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ 

ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ). 

ʊʘʢʦʞ ʚ ʮʽʡ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʤʽʢʨʦ ʧʦʪʦʢʽʚ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʦʢʨʝʤʽ ʤʘʩʠ ʧʦʨʦʰʢʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʷʚʠʱʘ 

ʧʦʥʜʝʨʦʤʦʪʦʨʥʠʭ ʩʠʣ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʄɸɯ ʧʨʠ ʄɸʆ. 

 

ʈʠʩ. 1.10. ɽʧʶʨʘ ʨʦʟʧʦʜʽʣʫ ʥʦʨʤʘʣʴʥʠʭ ʪʠʩʢʽʚ ʧʨʠ ʄɸʆ ʚ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ [4] 

ɿʘʛʘʣʦʤ, ʫ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ, 

ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʥʘʧʦʚʥʝʥʽʡ ʧʦʨʦʰʢʦʤ ʧʨʠ ʄɸʆ, ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʨʽʟʘʥʥʷ ʪʘ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʜʝʪʘʣʴ ʧʨʠ ʄɸʆ. 

ʅʝʜʦʣʽʢʦʤ ʥʘʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʻ ʦʙʤʝʞʝʥʽʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʠʣ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ, ʪʦʙʪʦ ʘʥʘʣʽʪʠʯʥʽ ʪʚʝʨʜʞʝʥʥʷ ʥʝ ʧʽʜʢʨʽʧʣʝʥʽ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʦʞ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʘʥʘʣʽʪʠʯʥʘ 
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ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ʩʭʝʤ ʦʙʨʦʙʣʝʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʘʢʠʭ ʷʢ ʚʝʣʠʢʠʡ ʯʠ ʤʘʣʠʡ ʤʘʛʥʽʪʥʠʡ ʟʘʟʦʨ) ʪʘ ʤʦʞʝ 

ʙʫʪʠ ʩʧʨʘʚʝʜʣʠʚʦʶ ʪʽʣʴʢʠ ʜʣʷ ʦʢʨʝʤʦʾ ʛʨʫʧʠ ʩʭʝʤ ʦʙʨʦʙʣʝʥʥʷ ʟʽ ʩʭʦʞʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʨʦʙʦʯʦʾ ʟʦʥʠ. 

ʋ ʨʦʙʦʪʽ [63] ʧʦʢʘʟʘʥʦ ʚʧʣʠʚ ʤʘʛʥʽʪʥʠʭ ʩʠʣ ʪʘ ʩʠʣ ʨʽʟʘʥʥʷ ʥʘ ʷʚʠʱʝ 

ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʨʦʰʢʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʪʘʥʛʝʥʮʽʘʣʴʥʽ 

ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʦʣʽʨʫʚʘʥʥʽ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʟʯʠʪʘʥʦ 

ʨʝʘʣʴʥʽ ʟʫʩʠʣʣʷ ʟ ʙʦʢʫ ʄɸɯ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʦʧʽʨ ʦʙʝʨʪʘʥʥʶ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʜʝʪʘʣʽ. ʉʭʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.11  ʧʦʨʦʞʥʠʥʥʘ ʜʝʪʘʣʴ (ʪʨʫʙʘ) 1 

ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ʄʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʠʡ ʧʦʨʦʰʦʢ 2 ʧʦʤʽʱʝʥʠʡ ʚ 

ʩʝʨʝʜʠʥʫ ʜʝʪʘʣʽ. ʇʦʣʶʩʥʽ ʥʘʢʦʥʝʯʥʠʢʠ 3 ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟʟʦʚʥʽ ʜʝʪʘʣʽ 

ʧʨʠʪʠʩʢʘʶʪʴ ʄɸʇ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ.  

 

ʈʠʩ. 1.11. ʉʭʝʤʘ ʄɸʆ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨʪʘʥʥʷ 

ɸʚʪʦʨʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʪʘʙʽʣʴʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʨʠ ʪʘʢʽʡ ʩʭʝʤʽ 

ʤʦʞʣʠʚʝ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʤʘʛʥʽʪʥʦʾ ʩʠʣʠ ʧʨʠʪʠʩʢʫ ʪʘ ʩʠʣʠ 

ʨʽʟʘʥʥʷ. ʊʘʥʛʝʥʮʽʡʥʘ ʩʠʣʘ ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʘ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ ʱʦ ʚʠʟʥʘʯʘʚ ʟʫʩʠʣʣʷ ʚʠʪʨʘʯʝʥʽ ʥʘ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʧʨʠ ʄɸʆ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʱʽʣʴʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʪʦʢʫ, ʚʠʤʽʨʷʥʫ ʜʘʪʯʠʢʘʤʠ ʍʦʣʘ ʥʘ ʚʝʨʭʽʚʢʘʭ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ. 

ʱʽʣʴʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ʚʠʢʦʨʠʩʪʘʣʠ ʜʣʷ ʦʙʨʘʭʫʥʢʫ ʩʠʣʠ ʧʨʠʪʷʛʥʝʥʥʷ 
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ʯʘʩʪʠʥʦʢ ʄɸʇ ʜʦ ʥʘʢʦʥʝʯʥʠʢʽʚ, ʱʦ ʧʨʠʡʤʘʣʠ ʟʘ ʪʠʩʢ ʄɸʇ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ 

ʧʦʚʝʨʭʥʶ [48, 63].  

ʈʦʙʦʪʘ ʧʦʢʘʟʘʣʘ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʘʥʛʝʥʮʽʡʥʦʾ ʩʠʣʠ ʧʨʠ ʄɸʆ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨʪʘʥʥʷ, ʧʨʦʪʝ ʮʶ ʤʝʪʦʜʠʢʫ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʪʽʣʴʢʠ ʜʣʷ ʜʘʥʦʾ ʩʭʝʤʠ ʄɸʆ. ʊʘʢʦʞ ʫ ʨʦʙʦʪʽ ʦʙʤʝʞʝʥʦ ʨʦʟʢʨʠʪʦ ʚʧʣʠʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʠʧʫ, ʟʝʨʥʠʩʪʦʩʪʽ ʧʦʨʦʰʢʫ, ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ) 

ʥʘ ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ.  

ʅʠʟʢʘ ʨʦʙʽʪ [45 ï 47, 49 ï 51] ʟʦʩʝʨʝʜʞʝʥʠʭ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʚʝʣʠʯʠʥʠ ʩʠʣ 

ʧʨʠ ʄɸʆ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʟʥʘʯʘʪʠ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʠʣ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʣʦʩʢʦʾ ʧʦʚʝʨʭʥʽ. ʄʝʪʦʜʠʢʠ 

ʤʘʶʪʴ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʪʠʧʽ ʦʙʣʘʜʥʘʥʥʷ, ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ ʪʘ ʥʘʷʚʥʦʩʪʽ ʜʦʜʘʪʢʦʚʠʭ ʨʫʭʽʚ ʨʽʟʘʥʥʷ ʧʨʦʪʝ ʩʫʪʴ 

ʩʭʦʞʘ, ʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʥʘʤʦʤʝʪʨʘ, ʱʦ ʜʦʟʚʦʣʷʚ ʬʽʢʩʫʚʘʪʠ ʪʘ 

ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʽʷʣʠ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ 

ʜʝʪʘʣʴ ʚ ʧʨʦʮʝʩʽ ʄɸʆ. ʆʜʥʘ ʟ ʪʘʢʠʭ ʩʭʝʤ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1.12.  ʉʧʦʩʽʙ 

ʚʠʤʽʨʶʚʘʥʥʷ ʙʘʟʫʚʘʚʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ ʟʘ ʜʘʥʦʶ ʩʭʝʤʦʶ 

ʦʙʨʦʙʣʝʥʥʷ ʽʩʥʫʻ ʩʠʣʘ ʧʨʠʪʠʩʢʫ ʧʦʨʦʰʢʫ ʜʦ ʜʝʪʘʣʽ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʴ ʩʧʨʠʡʤʘʻ 

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʚʽʜ ʧʨʠʪʠʩʢʫ ʪʘ ʦʙʝʨʪʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ. ɿʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʧʨʠʪʠʩʢʫ (ʥʦʨʤʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʩʠʣʠ) ʪʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ 

(ʪʘʥʛʝʥʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʽʢʩʫʚʘʣʠʩʷ ʜʠʥʘʤʦʤʝʪʨʦʤ, ʱʦ 

ʧʝʨʝʜʘʚʘʚ ʾʭ ʜʦ ʇʂ. 
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ʈʠʩ. 1.12. ʉʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣ ʧʨʠ ʄɸʆ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʣʦʩʢʠʭ ʜʝʪʘʣʝʡ  

 ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʘʛʥʽʪʥʠʡ ʟʘʟʦʨ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʚ 1,5 ï 2 

ʤʤ, ʪʦʙʪʦ ʜʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʜʦ ʄɸʆ ʚ ʫʤʦʚʘʭ ʤʘʣʠʭ ʤʘʛʥʽʪʥʠʭ 

ʟʘʟʦʨʽʚ. ɹʫʣʠ ʚʠʟʥʘʯʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʛʦ ʟʘʟʦʨʫ, ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʧʦʣʶʩʥʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ [45 ï 47, 49 ï 51]. 

ɼʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʫʚʘʪʠ ʨʝʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ. ʊʘʢʦʞ ʧʦʢʘʟʫʶʪʴ ʤʝʪʦʜʠʢʫ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣ, 

ʷʢʫ ʤʦʞʣʠʚʦ ʤʦʜʠʬʽʢʫʚʘʪʠ ʧʽʜ ʽʥʘʢʰʽ ʫʤʦʚʠ ʦʙʨʦʙʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʦʙʨʦʙʣʝʥʥʷ 

ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʫʤʦʚʘʭ ʤʘʣʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʻ 

ʩʧʨʘʚʝʜʣʠʚʠʤʠ ʜʣʷ ʫʤʦʚ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ, ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝ 

ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʦʣʦʛʽʾ ʄɸɯ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʠ ʩʫʪʪʻʚʽʡ ʟʤʽʥʽ 

ʤʘʛʥʽʪʥʦʛʦ ʟʘʟʦʨʫ. ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʧʨʘʚʝʜʣʠʚʠʤʠ ʪʽʣʴʢʠ ʜʣʷ 

ʩʭʝʤ ʧʣʦʩʢʦʛʦ ʧʦʣʽʨʫʚʘʥʥʷ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [7] ʚʠʢʦʥʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʝʣʠʯʠʥʠ ʩʠʣ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʄɸɯ ʪʘ ʜʝʪʘʣʣʶ, ʪʘ ʢʽʥʝʤʘʪʠʢʠ ʧʨʦʮʝʩʫ ʄɸʆ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 
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ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʤʘʛʥʽʪʥʠʭ ʪʘ 

ʽʥʝʨʮʽʡʥʠʭ ʩʠʣ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʤʘʛʥʽʪʥʫ ʽʥʜʫʢʮʽʶ ʧʦʣʷ, ʚʽʜʥʦʩʥʫ ʤʘʛʥʽʪʥʫ 

ʧʨʦʥʠʢʥʽʩʪʴ ʧʦʨʦʰʢʫ, ʛʫʩʪʠʥʫ ʧʦʨʦʰʢʫ, ʨʦʟʤʽʨ ʟʝʨʥʘ ʧʦʨʦʰʢʫ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʜʝʪʘʣʽ, ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ. ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʘʶʪʴ ʧʝʚʥʝ ʨʦʟʫʤʽʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʤʘʛʥʽʪʥʠʭ ʪʘ ʽʥʝʨʮʽʡʥʠʭ ʩʠʣ ʜʣʷ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʧʨʦʪʝ ʥʝ ʧʦʢʘʟʫʶʪʴ 

ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʄɸʆ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʙʘʛʘʪʦʛʨʘʥʥʠʭ 

ʥʝʧʝʨʝʪʦʯʫʚʘʥʠʭ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʧʣʘʩʪʠʥ [64] ʪʘ  ʤʽʪʯʠʢʽʚ [52] ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ɹʅʊʇ ʪʘ ʤʽʪʯʠʢʘ ʚ ʢʽʣʴʮʝʚʦʤʫ ʟʘʟʦʨʽ ʧʨʠ ʄɸʆ. ɿʘʩʥʦʚʫʶʯʠʩʴ ʥʘ ʢʽʥʝʤʘʪʠʮʽ 

ʨʫʭʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʝʥʝʨʛʝʪʠʯʥʠʡ ʘʩʧʝʢʪ ʚʟʘʻʤʦʜʽʾ ʟʝʨʝʥ ʪʘ ʾʭ 

ʛʨʫʧ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʟʘ ʚʝʣʠʯʠʥʘʤʠ ʪʘʥʛʝʥʮʽʡʥʠʭ ʪʘ ʥʦʨʤʘʣʴʥʠʭ 

ʩʠʣ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʯʝʨʝʟ ʩʫʤʫ ʘʢʪʠʚʥʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʜʣʷ ʪʦʯʢʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʧʦʚʥʠʡ ʦʙʝʨʪ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ 

ʚʣʘʩʥʦʾ ʦʩʽ. ʎʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʱʦ ʩʢʣʘʜʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ. ɿʚʽʜʩʠ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʢʫʪʦʚʽ ʰʚʠʜʢʦʩʪʽ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ɹʅʊʇ ʪʘ ʤʽʪʯʠʢʽʚ. 

ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʜʝʷʢʝ ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʠʭ ʬʦʨʤ (ɹʊʅʊʇ ʪʘ ʤʽʪʯʠʢʠ) ʧʨʠ ʄɸʆ ʚ ʫʤʦʚʘʭ 

ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ, ʧʨʦʪʝ ʙʨʘʢ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʫʤʦʚʣʶʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʣʴʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʩʠʣ [41, 44, 52, 64]. 

1.4 ɺʠʩʥʦʚʢʠ. ʄʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

1. ʇʨʦʮʝʩ ʄɸʆ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 4 ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ: ʥʦʨʤʘʣʴʥʦʶ 

ʪʘ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ ʩʢʣʘʜʦʚʠʤʠ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ ʪʘ ʄɸɯ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʘʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʄɸɯ ʪʘ ʡʦʛʦ ʨʽʚʥʦʤʽʨʥʠʤʠ ʨʫʭʘʤʠ. 

2. ɺ ʦʩʥʦʚʽ ʄɸʆ ʣʝʞʘʪʴ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʭʘʨʘʢʪʝʨʫ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ. 

3. ɺ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʟʥʘʯʝʥʦ, ʷʢʽ ʬʘʢʪʦʨʠ ʦʙʨʦʙʣʝʥʥʷ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ. ɿʦʢʨʝʤʘ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʥʘ ʄɸʆ ʟ ʙʦʢʫ 
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ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʜʝʪʘʣʽ, ʥʘʷʚʥʽʩʪʶ ɿʆʊʉ ʪʘ ʇɸʈ ʪʘ ʽʥ. 

4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ   ʬʦʨʤʫʚʘʥʥʷ 

ʄɸɯ ʧʨʷʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ. ʊʦʤʫ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚʠʚʯʝʥʥʷ ʄɸɯ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʩʠʣ (ʪʘʥʛʝʥʮʽʡʥʠʭ ʪʘ ʥʦʨʤʘʣʴʥʠʭ) ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ 

ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʚ ʧʨʦʮʝʩʽ ʄɸʆ. 

5. ʅʘʷʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ 

ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʧʨʠ ʄɸʆ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ. 

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʩʷʪʴ, ʘʙʦ ʩʫʪʦ ʪʝʦʨʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʘʙʦ ʦʙʤʝʞʝʥʽ 

ʦʢʨʝʤʠʤʠ ʚʠʧʘʜʢʘʤʠ ʦʙʨʦʙʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ ʦʙʨʦʙʣʝʥʥʷ ʚ ʤʘʣʠʭ ʤʘʛʥʽʪʥʠʭ 

ʟʘʟʦʨʘʭ) ʪʦʤʫ ʥʝʦʙʭʽʜʥʝ ʩʫʪʪʻʚʝ ʨʦʟʰʠʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʦʙʨʦʙʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 

ʤʘʪʝʨʽʘʣʫ, ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ ʜʝʪʘʣʝʡ, ʨʦʟʤʽʨʫ ʪʘ ʪʠʧʫ ʯʘʩʪʠʥʦʢ ʄɸʇ, ʚʝʣʠʯʠʥʠ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʰʚʠʜʢʦʩʪʝʡ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʽʥ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʌʦʨʤʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʤʫ ʦʙʨʦʙʣʝʥʥʽ ʚ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʘʭ ʢʽʣʴʮʝʚʦʛʦ ʪʠʧʫ, ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʨʦʮʝʩʫ, ʨʝʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʄɸɯ, ʨʦʟʤʽʨʽʚ, 

ʬʦʨʤʠ ʪʘ ʤʘʪʝʨʽʘʣʫ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ. 

ɿʘʜʘʯʽ: 

1. ɺʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʷʚʠʱʘ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʨʦʮʝʩ ʢʦʥʪʘʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʄɸʆ, ʚʧʣʠʚ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʄɸɯ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

2. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʩʠʣ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʜʝʪʘʣʷʤʠ  ʪʘ 

ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʬʦʨʤʠ ʟʨʘʟʢʽʚ, ʧʦʨʦʰʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ. 
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3. ʇʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʪʘʥʛʝʥʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ 

ʚʟʘʻʤʦʜʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʄɸɯ. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

4. ɼʦʩʣʽʜʠʪʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ, ʱʦ ʤʘʶʪʴ 

ʤʽʩʮʝ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʄɸɯ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʨʦʮʝʩʫ 

ʄɸʆ. ɺʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

5. ɺʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʤʽʨʫ ʪʘ ʬʦʨʤʠ 

ʜʝʪʘʣʝʡ ʥʘ ʭʘʨʘʢʪʝʨ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ.  

6. ɺʠʟʥʘʯʘʪʠ ʚʧʣʠʚ ʩʠʣ ʧʨʠ ʄɸʆ ʥʘ ʭʘʨʘʢʪʝʨ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʈʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʝʬʝʢʪʠʚʥʦʤʫ ʬʽʥʽʰʥʦʤʫ 

ʦʙʨʦʙʣʝʥʥʶ ʜʝʪʘʣʝʡ ʤʝʪʦʜʦʤ ʄɸʆ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʣʘʥ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1.13. ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʛʣʷʥʫʪʠ ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʧʨʠ ʄɸʆ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʟʫʩʠʣʴ ʪʘʥʛʝʥʮʽʡʥʦʾ ʪʘ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ. ʅʦʨʤʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʩʠʣʠ 

ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʪʘ ʜʝʪʘʣʽ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʬʦʨʤʠ ʪʘ 

ʨʦʟʤʽʨʽʚ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʆʪʨʠʤʘʥʽ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʄɸɯ ʪʘ ʜʝʪʘʣʽ ʜʦʟʚʦʣʪ̫ʴ ʚʠʟʥʘʯʠʪʠ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʷʢʽ 

ʤʘʶʪʴ ʤʽʩʮʝ ʚ ʄɸɯ, ʫʪʦʯʥʠʪʠ ʥʘʷʚʥʽ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʽ ʦʪʨʠʤʘʪʠ 

ʢʦʥʢʨʝʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʚ ʟʦʥʘʭ ʦʙʨʦʙʣʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʜʝʪʘʣʝʡ, ʱʦ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʄɸɯ ʥʘ ʭʘʨʘʢʪʝʨ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 
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ʈʠʩ. 1.13. ʇʣʘʥ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀʂɸ ʇʈʆɺɽɼɽʅʅʗ ɼʆʉʃɯɼɾɽʅʔ ʆʉʆɹʃʀɺʆʉʊɽʁ 

ʌʆʈʄʋɺɸʅʅʗ ʄɸɻʅɯʊʅʆ-ɸɹʈɸɿʀɺʅʆɻʆ ɯʅʉʊʈʋʄɽʅʊʋ ʇʈʀ 

ʄɸʆ ʋ ɺɽʃʀʂʀʍ ʈʆɹʆʏʀʍ ɿɸɿʆʈɸʍ 

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʥʠʟʢʫ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʧʨʠ ʄɸʆ ʯʝʨʝʟ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʩʠʣ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ ʪʘ ʄɸɯ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ 

ʚʧʣʠʚʫ. ɺʠʢʦʥʘʥ ̔ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʦʩʝʨʝʜʞʝʥʠʭ ʥʘ ʟʤʽʥʽ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ 

ʬʘʢʪʦʨʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʠʣʠ ʧʨʠ ʄɸʆ. ʎʽ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʚ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʥʛʝʥʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʙʝʨʪʘʥʥʷʤ ʟʨʘʟʢʽʚ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ ʟ 

ʙʦʢʫ ʄɸɯ (ʥʦʨʤʘʣʴʥʽ ʩʠʣʠ) ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʽʚ. ʅʠʞʯʝ ʦʧʠʩʘʥʦ 

ʤʝʪʦʜʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʚʩʽʭ ʩʝʨʽʷʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

2.1 ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʄɸʆ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟʘ ʩʭʝʤʦʶ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ ʟ 

ʚʝʣʠʢʠʤ ʤʘʛʥʽʪʥʠʤ ʟʘʟʦʨʦʤ, ʮʝ ʟʫʤʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʶ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʰʠʨʦʢʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʬʦʨʤ ʪʘ ʨʦʟʤʽʨʽʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʡ ʚʝʨʩʪʘʪ ʪʠʧʫ ʆʎ ï 

ɯʞʝʚʩʴʢ ʟ ʢʦʘʢʩʽʘʣʴʥʦʶ ʤʘʛʥʽʪʥʦʶ ʩʠʩʪʝʤʦʶ ʽ ʢʽʣʴʮʝʚʦʶ ʤʘʛʥʽʪʥʦʶ ʨʦʙʦʯʦʶ 

ʟʦʥʦʶ. ʅʘ ʨʠʩʫʥʢʫ 2.1 ʟʦʙʨʘʞʝʥʦ ʫʩʪʘʥʦʚʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʛʥʽʪʥʦʾ 

ʩʠʩʪʝʤʠ (1) ʥʘ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʢʽʣʴʮʝʚʘ ʨʦʙʦʯʘ ʟʦʥʘ (2). ʅʘ ʛʦʣʦʚʥʦʤʫ 

ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ (3) ʟʥʘʭʦʜʠʪʴʩʷ ʙʘʟʦʚʘ ʧʣʠʪʘ (4) ʥʘ ʷʢʽʡ ʤʦʞʝ 

ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʠʟʢʘ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʝʡ (5) ʪʘ ʟʯʠʪʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. ʈʦʙʦʯʘ ʟʦʥʘ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʄɸɯ (6), ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʢʽʣʴʮʝʚʦʤʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ (7). ʂʽʣʴʮʝʚʘ ʤʘʛʥʽʪʥʘ 

ʚʘʥʥʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ (ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 200 ʤʤ, ʚʠʩʦʪʘ ï 30 ʤʤ, ʰʠʨʠʥʘ ï 35 

ʤʤ) ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʟʦʨʽʚ ʜʝʪʘʣʝʡ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʟʘ ʬʦʨʤʦʶ. ʄʘʛʥʽʪʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ 



46 
 

ʩʪʚʦʨʶʚʘʪʠ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʟ ʽʥʜʫʢʮʽʻʶ 0,05 ï 0,3 ʊʣ. ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʛʦʣʦʚʥʦʛʦ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʤʦʞʝ ʧʣʘʚʥʦ ʚʘʨʽʶʚʘʪʠʩʷ ʫ ʤʝʞʘʭ 50 ï 500 

ʦʙ/ʭʚ [3, 36, 39, 56, 65, 66]. 

 

ʈʠʩ. 2.1. ɼʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʄɸʆ [3, 36] 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 2 ʚʘʨʽʘʥʪʘ ʙʘʟʫʚʘʥʥʷ ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ 

ʟʦʥʽ. ɺ ʧʝʨʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʪʘʥʛʝʥʮʽʡʥʦʾ 

ʚʟʘʻʤʦʜʽʾ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ ʤʽʥʽʰʧʠʥʜʝʣʝʤ ʟʦʙʨʘʞʝʥʝ ʥʘ ʨʠʩ 

2.2 ʘ. ʎʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʙʝʨʪʘʪʠ ʜʝʪʘʣʴ ʚʽʜʥʦʩʥʦ ʩʚʦʻʾ ʦʩʽ ʥʘ 

ʰʚʠʜʢʦʩʪʽ 100 ï 800 ʦʙ/ʭʚ, ʪʘʢʦʞ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʦʨʦʪʫ ʢʫʪʘ ʥʘʭʠʣʫ ʜʝʪʘʣʽ 

ʥʘ 0 ï 80Ü (ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʜʝʪʘʣʽ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʦʩʥʦʚʥʦʾ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ʚʝʨʩʪʘʪʘ). ɿ ʜʚʠʛʫʥʘ ʮʴʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʟʯʠʪʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

[3, 36, 39]. ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ ʧʨʠ ʄɸʆ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ 2.2 ʙ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʜʠʥʘʤʦʤʝʪʨʠʯʥʫ ʙʘʣʢʫ, ʱʦ ʜʽʻ ʥʘ ʟʛʠʥ. ʆʩʥʦʚʦʶ ʮʴʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʻ 

ʪʝʥʟʦʤʝʪʨʠʯʥʠʡ ʜʘʪʯʠʢ ʟʛʠʥ ʷʢʦʛʦ, ʧʽʜ ʜʽʻʶ ʩʠʣ ʦʧʦʨʫ, ʩʪʚʦʨʶʻ ʝʣʝʢʪʨʠʯʥʠʡ 

ʩʠʛʥʘʣ, ʱʦ ʧʦʪʽʤ ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ ɸʎʇ ʪʘ ʚʠʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʝʥʥʷ ʫ 

ʛʨʘʤʘʭ. ʊʝʥʟʦʤʝʪʨʠʯʥʠʡ ʜʘʪʯʠʢ ʘʥʘʣʦʛʽʯʥʠʡ ʜʘʪʯʠʢʘʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 



47 
 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛʘʭ ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 200 ʅ. ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʜʠʥʘʤʦʤʝʪʨʠʯʥʦʾ ʙʘʣʢʠ ʟ ʪʝʥʟʦʤʝʪʨʠʯʥʠʤ ʜʘʪʯʠʢʦʤ ʥʘ ʦʩʥʦʚʥʽʡ ʥʝʩʫʯʽʡ ʧʣʠʪʽ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʧʝʮʽʘʣʴʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ 

ʧʦʣʦʞʝʥʥʷ ʜʘʪʯʠʢʘ ʟ ʜʝʪʘʣʣʶ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʤʽʞ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ 

ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʫʩʪʘʥʦʚʢʠ. ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʤʦʞʥʘ ʷʢ ʧʦʚʝʨʪʘʪʠ ʥʘʚʢʦʣʦ ʦʩʽ 

ʜʝʪʘʣʽ, ʪʘʢ ʽ ʧʝʨʝʤʽʱʫʚʘʪʠ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʚʝʨʩʪʘʪʘ.  

  

ʘ ʙ 

ʈʠʩ. 2.2. ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ 

ɼʣʷ ʟʯʠʪʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʪʘ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʮʠʬʨʦʚʠʡ ʬʦʨʤʘʪ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ɸʇʎ ʥʘ ʙʘʟʽ ARDUINO Nano, ʱʦ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʘ ʙʘʟʦʚʽʡ 

ʧʣʠʪʽ ʚʝʨʩʪʘʪʘ. ɿ ʮʴʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʩʠʛʥʘʣ ʤʽʛ ʧʝʨʝʜʘʚʘʪʠʩʷ ʥʘ ʇʂ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʨʦʚʽʜʥʦʛʦ ʟʚôʷʟʢʫ. 

2.2 ɿʨʘʟʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʠʣ ʧʨʠ ʄɸʆ 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʥʛʝʥʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʮʠʣʽʥʜʨʠʯʥʽ 

ʟʨʘʟʢʠ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 30 ʤʤ (ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʪʽ ʨʦʙʦʯʦʾ ʟʦʥʠ) 

(ʨʠʩ.2.3). ʄʘʪʝʨʽʘʣʘʤʠ ʟʨʘʟʢʽʚ ʙʫʣʠ ʩʪʘʣʴ 40ʍ13, ʘʣʶʤʽʥʽʻʚʠʡ ʩʧʣʘʚ ɼ16, 
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ʪʠʪʘʥʦʚʠʡ ʩʧʣʘʚ ɺʊ8 ʪʘ ʙʨʦʥʟʘ ɹʨʆʮ. ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ ʙʫʣʠ ʦʙʨʘʥʽ ʯʝʨʝʟ ʾʭ 

ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʩʪʘʣʴ ï ʬʝʨʦʤʘʛʥʝʪʠʢ, ʪʠʪʘʥ ʪʘ ʘʣʶʤʽʥʽʡ ï 

ʧʘʨʘʤʘʛʥʝʪʠʢʠ, ʙʨʦʥʟʘ ï ʜʽʘʤʘʛʥʝʪʠʢ. 

 

ʈʠʩ. 2.3. ɺʠʛʣʷʜ ʟʨʘʟʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʥʦʨʤʘʣʴʥʠʭ ʽ 

ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʠʣ 

ʊʘʢʽ ʩʘʤʽ ʟʨʘʟʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʪʷ. 

ʊʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʯʝʨʝʟ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʣʠ ʦʧʦʨʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠʟʤʘʪʠʯʥʽ ʟʨʘʟʢʠ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʨʽʟʥʦʾ 

ʬʦʨʤʠ (ʨʠʩ. 2.4). ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʤʽʨʫ ʜʝʪʘʣʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʟʨʘʟʢʠ ʜʽʘʤʝʪʨʫ 8, 12 ʪʘ 16 ʤʤ (ʨʠʩ. 2.4 ʘ), ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʬʦʨʤʠ ʜʝʪʘʣʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʮʠʣʽʥʜʨʠʯʥʽ ʪʨʠʢʫʪʥʽ ʪʘ ʢʚʘʜʨʘʪʥʽ 

ʟʨʘʟʢʠ (ʨʠʩ. 2.4 ʙ). 

  

ʘ ʙ 

ʈʠʩ. 2.4. ɿʨʘʟʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʤʽʨʫ ï ʘ, ʪʘ ʬʦʨʤʠ ï ʙ ʜʝʪʘʣʽ ʥʘ 

ʭʘʨʘʢʪʝʨ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ 



49 
 

2.3 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸɯ ʽ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ 

ʟʨʘʟʢʽʚ 

2.3.1 ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʄɸɯ ʽ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʨʘʟʢʽʚ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʠʣ ʱʦ ʜʽʶʪʴ ʥʘ ʜʝʪʘʣʴ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ 

ʧʨʠ ʄɸʆ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʤʝʪʦʜ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʜʚʠʛʫʥʘ ʤʽʥʽʰʧʠʥʜʝʣʷ, ʱʦ ʦʙʝʨʪʘʻ 

ʜʝʪʘʣʴ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ. ɼʣʷ ʮʴʦʛʦ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʄɸʆ ʚʠʤʽʨʶʚʘʣʠʩʴ 

ʥʘʧʨʫʛʘ, ʩʠʣʘ ʩʪʨʫʤʫ ʥʘ ʜʚʠʛʫʥʽ ʤʽʥʽʰʧʠʥʜʝʣʷ ʪʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ. 

ɼʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʩʠʣ, ʚʠʢʣʠʢʘʥʠʭ ʧʨʦʮʝʩʦʤ ʦʙʨʦʙʣʝʥʥʷ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʚʪʨʘʪ ʚʠʢʣʠʢʘʥʠʭ ʩʪʦʨʦʥʥʽʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʦʧʽʨ 

ʜʚʠʛʫʥʘ ʪʘ ʤʦʤʝʥʪ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. ʅʘ ʧʦʯʘʪʢʫ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʦʧʽʨ ʜʚʠʛʫʥʘ, ʜʣʷ 

ʮʴʦʛʦ ʧʨʠ ʟʘʛʘʣʴʤʦʚʘʥʦʤʫ ʷʢʦʨʽ ʧʦʩʣʽʜʦʚʥʦ ʟʤʽʥʶʶʯʠ ʚʝʣʠʯʠʥʫ ʥʘʧʨʫʛʠ 

ʚʠʤʽʨʶʚʘʣʠ ʚʝʣʠʯʠʥʫ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʚʠʛʫʥ ʤʽʥʽʰʧʠʥʝʣʷ. ʆʧʽʨ 

ʜʚʠʛʫʥʘ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.1). 

ὶ̅̃
Ὗ̅ ̃

Ὅ̅̃
 

(2.1) 

ɼʝ ὶ̅  ̃ï ʦʧʽʨ ʜʚʠʛʫʥʘ (ʆʤ), Ὗ̅  ̃ï ʥʘʧʨʫʛʘ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʚʠʛʫʥ (ɺ), Ὅ̅  ̃

ï ʩʠʣʘ ʩʪʨʫʤʫ (ɸ). ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.5  

 

ʈʠʩ. 2.5. ɿʥʘʯʝʥʥʷ ʦʧʦʨʫ ʜʚʠʛʫʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʣʠ ʩʪʨʫʤʫ 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʪʘʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʰʣʷʭʦʤ ʨʫʭʫ ʟʨʘʟʢʘ 

(ʦʙʝʨʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʦʩʽ ʛʦʣʦʚʥʦʛʦ ʰʧʠʥʜʝʣʷ ʪʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʩʚʦʻʾ ʦʩʽ)  ʚ 
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ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʽʣʴʥʽʡ ʚʽʜ ʄɸʇ. ɺʠʤʽʨʶʚʘʣʘʩʷ ʩʠʣʘ ʩʪʨʫʤʫ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʫ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʱʦ ʟʘʜʘʚʘʣʠʩʷ ʟʤʽʥʦʶ ʥʘʧʨʫʛʠ ʜʚʠʛʫʥʘ 

ʤʽʥʽʰʧʠʥʜʝʣʷ. ʄʦʤʝʥʪ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 2.2. 

˙̖ Ȣ̖Ȣ

Ὗ̖ Ͻ̖Ὅ̖̖ Ὅ̖ Ͻ̖ὶ̅Ȣ̃
‫

 
(2.2) 

ɼʝ ʄʭʭ ï ʤʦʤʝʥʪ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, Ὗ̖  ̖ï ʥʘʧʨʫʛʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (B), Ὅ̖  ̖ï 

ʩʠʣʘ ʩʪʨʫʤʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (A), ὶ̅Ȣ̃ ï ʦʧʽʨ ʜʚʠʛʫʥʘ (ʆʤ), ï ʰʚʠʜʢʽʩʪʴ ‫ 

ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʘ (ʦʙ/ʭʚ). ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʧʨʦʢʩʠʤʫʶʯʦʶ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʟʘʣʝʞʥʦʩʪʽ ʤʦʤʝʥʪʫ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʫ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ (ʨʠʩ. 2.6). 

 

ʈʠʩ. 2.6. ɿʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʫ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ. 

 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʜʚʠʛʫʥʘ ʪʘ ʤʦʤʝʥʪʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʦʙʨʦʙʣʝʥʥʷʤ ʟʨʘʟʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄɸɯ, ʚ ʭʦʜʽ 

ʷʢʦʛʦ ʙʫʣʦ ʚʠʨʘʭʫʚʘʥʦ ʨʦʙʦʯʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʟʘ ʬʦʨʤʫʣʦʶ 2.3 

˙̅ ̃

Ὗ̑ ̏Ͻ̂Ὅ̑̏̂ Ὅ̑̏Ͻ̂ὶ̅Ȣ̃

‫
 

(2.3) 

ɼʝ ʄʜʚ ï ʨʦʙʦʯʠʡ ʤʦʤʝʥʪ, Ὗ̑ ̏ ̂ï ʨʦʙʦʯʘ ʥʘʧʨʫʛʘ, Ὅ̑̏ ̂ï ʨʦʙʦʯʘ ʩʠʣʘ ʩʪʨʫʤʫ, 

ὶ̅Ȣ̃ ï ʦʧʽʨ ʜʚʠʛʫʥʘ (ʆʤ), ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʘ (ʦʙ/ʭʚ). ɼʽʡʩʥʝ ‫ 
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ʟʥʘʯʝʥʥʷ ʩʠʣ ʦʙʨʦʙʣʝʥʥʷ ʚʠʨʘʞʝʥʝ ʫ ʝʬʝʢʪʠʚʥʦʤʫ ʤʦʤʝʥʪʽ ʟ ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ 

ʩʪʦʨʦʥʥʽʤʠ ʬʘʢʪʦʨʘʤʠ (ʦʧʽʨ ʜʚʠʛʫʥʘ ʪʘ ʤʦʤʝʥʪ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ) ʚʠʟʥʘʯʘʣʦʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ 2.4. 

˙̆ ̕ ˙̅ ̃ ˙̖  ̖ (2.4) 

2.3.2 ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸɯ 

ʽ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʨʘʟʢʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʩʠʣ, ʪʦʙʪʦ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ 

ʧʨʠ ʄɸʆ ʚʝʣʦʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ 

ʪʝʥʟʦʜʘʪʯʠʢʦʤ. ʉʫʪʴ ʤʝʪʦʜʫ ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ 2.7 ʄɸɯ (1) ʩʪʚʦʨʶʻ 

ʪʠʩʢ ʥʘ ʜʝʪʘʣʴ (2) ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʾʾ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʽʜ ʯʘʩ 

ʄɸʆ.  ʊʝʥʟʦʜʘʪʯʠʢ (3) ʩʧʨʠʡʤʘʻ ʮʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʛʠʥ ʜʘʪʯʠʢʘ ʚʠʢʣʠʢʘʻ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. ʊʝʥʟʦʜʘʪʯʠʢ ʪʘ ʜʝʪʘʣʴ ʟʘʢʨʽʧʣʝʥʽ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ (4). 

 

ʈʠʩ. 2.7.  ʉʭʝʤʘ ʨʦʙʦʪʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ ʪʝʥʟʦʜʘʪʯʠʢʦʤ. 

 ʉʠʛʥʘʣ ʚʠʢʣʠʢʘʥʠʡ ʟʛʠʥʦʤ ʪʝʥʟʦʜʘʪʯʠʢʘ ʧʦʩʪʫʧʘʻ ʥʘ ɸʇʎ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʙʘʟʦʚʽʡ ʧʣʠʪʽ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 2.1.). ʊʫʪ ʩʠʛʥʘʣ ʟʯʠʪʫʻʪʴʩʷ ʟ 

ʯʘʩʪʦʪʦʶ 10 ɻʮ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʮʠʬʨʦʚʝ ʟʥʘʯʝʥʥʷ ʫ ʛʨʘʤʘʭ ʪʘ ʯʝʨʝʟ 
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Bluetooth ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ (ʇʂ) (ʨʠʩ. 2.8). 

ʊʝʥʟʦʜʘʪʯʠʢ ʙʫʚ ʪʘʨʦʚʘʥʠʡ ʚ ʟʽʙʨʘʥʦʤʫ ʪʘ ʥʘʣʘʰʪʦʚʘʥʦʤʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʦʤʝʪʨʘ. ʊʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 

30 ʩʝʢʫʥʜ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʦʪʨʠʤʫʚʘʪʠ ʥʝ ʤʝʥʰʝ 300 ʟʥʘʯʝʥʴ ʜʽʶʯʠʭ ʩʠʣ, ʟ ʷʢʠʭ 

ʚʠʟʥʘʯʘʣʦʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ.  

 

ʈʠʩ. 2.8.  ʉʭʝʤʘ ʨʦʙʦʪʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ ʪʝʥʟʦʜʘʪʯʠʢʦʤ 

2.3.3 ʄʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʣʦʢʘʣʴʥʦʾ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ  

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʧʫʩʪʦʤʫ ʨʦʙʦʯʦʤʫ 

ʟʘʟʦʨʽ (ʚʽʜʩʫʪʥʽʩʪʴ ʄɸʇ) ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʦʧʠʩʘʥʠʡ ʚ ʨʦʙʦʪʽ [36]. ɼʣʷ 

ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʽʣʽʪʝʩʣʦʤʝʪʨ ʌ 4355 ʟ ʜʘʪʯʠʢʦʤ ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʫ ʍʦʣʣʘ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʚ 35 ʪʦʯʢʘʭ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ ʟʘ ʩʭʝʤʦʶ ʧʦʢʘʟʘʥʦʶ ʥʘ 

ʨʠʩ 2.9 ʜʣʷ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʪʘ ʜʽʘʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ. 

 

ʈʠʩ. 2.9. ʉʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ 
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2.3.4 ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ 

ʄɸʆ 

ɺ ʨʦʙʦʪʽ ʪʘʢʦʞ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʭʘʨʘʢʪʝʨ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʟ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ʂʨʠʪʝʨʽʻʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʙʫʣʦ 

ʦʙʨʘʥʦ ʚʝʣʠʯʠʥʫ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʢʠ ʜʝʪʘʣʽ. ɿʨʘʟʢʘʤʠ, ʥʘ ʷʢʠʭ ʚʠʤʽʨʶʚʘʣʠʩʷ  

ʨʘʜʽʫʩʠ ʟʘʦʢʨʫʛʣʝʥʥʷ ʙʫʣʠ ʬʝʨʦʤʘʛʥʽʪʥʽ ʢʚʘʜʨʘʪʥʽ ʧʣʘʩʪʠʥʠ ʚʠʩʦʪʦʶ 5 ʤʤ ʪʘ ʟ 

ʨʽʟʥʠʤ ʨʦʟʤʽʨʦʤ ʩʪʦʨʦʥʠ ʢʚʘʜʨʘʪʫ (8, 12, 20 ʤʤ). 

ɺʠʤʽʨʶʚʘʥʥʷ ʬʦʨʤʠ ʢʨʦʤʢʠ ʜʝʪʘʣʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘ ʧʨʦʬʽʣʦʤʝʪʨʽ ʟʘ 

ʤʝʪʦʜʦʤ çʟʽʩʢʦʢʫè ʱʫʧʘ (ʨʠʩ. 2.8) ʦʧʠʩʘʥʦʤʫ ʚ ʨʦʙʦʪʽ [67]. ʉʫʪʴ ʤʝʪʦʜʫ 

ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʧʽʜʧʨʫʞʠʥʝʥʘ ʛʦʣʢʘ ʧʨʦʬʽʣʦʤʝʪʨʘ ʤʘʣʦʛʦ ʨʘʜʽʫʩʫ 

ʦʢʨʫʛʣʝʥʥʷ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʣʽʥʽʡʥʦ ʨʫʭʘʪʠʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʪʠʤ 

ʩʘʤʠʤ ʦʧʠʩʫʶʯʠ ʧʨʦʬʽʣʴ ʟʘʦʢʨʫʛʣʝʥʦʾ ʢʨʦʤʢʠ. ʈʘʜʽʫʩʠ ʚʠʤʽʨʶʚʘʣʠʩʷ ʚ ʪʨʴʦʭ 

ʧʣʦɦʠʥʘʭ ʚʟʜʦʚʞ ʢʨʦʤʢʠ. 

 

ʈʠʩ. 2.8. ʉʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʫʩʽʚ ʟʘʦʢʨʫʛʣʝʥʥʷ ʥʘ ʧʨʦʬʽʣʦʤʝʪʨʽ 

ɿʘ ʩʭʝʤʦʶ ʚʠʢʣʘʜʝʥʦʶ [67] ʣʽʥʽʡʥʽ ʨʫʭʠ ʛʦʣʢʠ ʧʝʨʝʪʚʦʨʶʚʘʣʠʩʷ ʚ 

ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʘ ʥʘ ʧʨʦʬʽʣʦʤʝʪʨʽ. ʉʠʛʥʘʣ ʯʝʨʝʟ ʙʣʦʢ 

ʩʧʨʷʞʝʥʥʷ ʧʦʩʪʫʧʘʻ ʥʘ ɸʎʇ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʙʣʦʮʽ ʇʂ ʨʠʩ. 2.9. ʇʦʪʽʤ ʜʘʥʥʽ 

ʦʪʨʠʤʘʥʽ ʟ ʧʨʦʬʽʣʦʤʝʪʨʘ ʙʫʣʠ ʦʙʨʦʙʣʝʥʥʽ ʚ ʩʝʨʝʜʦʚʠʱʽ MathCad ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʚʠʢʣʘʜʝʥʦʶ ʚ [67, 68], ʱʦ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʨʘʜʽʫʩ ʢʦʣʘ ʚʧʠʩʘʥʦʛʦ ʚ 

ʧʨʦʬʽʣʴ ʢʨʦʤʢʠ. ʉʫʪʴ ʤʝʪʦʜʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʽ ʪʘ ʢʨʠʚʦʣʽʥʽʡʥʽ ʜʽʣʷʥʢʠ ʧʨʦʬʽʣʶ, ʜʘʣʽ 

ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʜʽʘʤʝʪʨ ʚʧʠʩʘʥʦʛʦ ʚ ʧʨʦʬʽʣʴ ʢʦʣʘ, ʱʦ ʽ ʚʠʟʥʘʯʘʻ ʨʘʜʽʫʩ 
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ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʢʠ [67, 68]. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʟʨʘʟʢʽʚ ʩʢʣʘʜʘʚ 12 

ʭʚʠʣʠʥ, ʧʨʦʤʽʞʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʨʦʤʦʢ ʚʠʢʦʥʫʚʘʣʠʩʷ ʢʦʞʥʽ 3 ʭʚʠʣʠʥʠ. 

 

ʈʠʩ. 2.9.  ɹʣʦʢ-ʩʭʝʤʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʫʩʽʚ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʦʢ [67] 

2.4 ʄʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʽ ʧʦʨʦʰʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥ ̔ʄɸɯ 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʠʟʢʫ ʨʽʟʥʦʚʠʜʽʚ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʰʢʽʚ (ʄɸʇ) ʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʨʦʙʦʪʠ. ʄʘʪʝʨʽʘʣ, ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨ ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʤʘʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ 

ʭʘʨʘʢʪʝʨ ʄɸʆ ʪʘ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʄɸʆ, ʪʦʤʫ ʚ ʪʘʢʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʄɸʇ, ʱʦ ʙʫʜʫʪʴ ʤʘʪʠ ʨʽʟʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʙʨʘʥʦ ʜʚʘ ʪʠʧʠ ʄɸʇ ʦʢʨʫʛʣʠʡ ʇʦʣʽʤʘʤ-ʄ 

ʪʘ ʦʩʢʦʣʴʯʘʩʪʠʡ ʇʦʣʽʤʘʤ-ʊ. ʊʘʢʠʡ ʚʠʙʽʨ ʟʫʤʦʚʣʝʥʠʡ ʨʽʟʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʮʠʭ 

ʧʦʨʦʰʢʽʚ ʟ ʜʝʪʘʣʣʶ, ʪʘʢ ʦʩʢʦʣʴʯʘʩʪʠʡ ʧʦʨʦʰʦʢ ʧʝʨʝʚʘʞʥʦ ʚʠʜʘʣʷʻ ʤʘʪʝʨʽʘʣ ʟ 

ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʰʣʷʭʦʤ ʤʽʢʨʦʨʽʟʘʥʥʷ ʧʦʚʝʨʭʥʽ. ʅʘʪʦʤʽʩʪʴ, ʦʢʨʫʛʣʠʡ 

ʧʦʨʦʰʦʢ ʢʨʽʤ ʤʽʢʨʦʨʽʟʘʥʥʷ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʰʣʷʭʦʤ ʥʘʢʣʝʧʫ, ʚʠʛʣʘʜʞʫʚʘʥʥʷ, ʦʙʢʘʪʫʚʘʥʥʷ ʽ ʪ. ʽ. 

ʑʝ ʦʜʥʽʻʶ ʚʽʜʤʽʥʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʽʞ ʮʠʤʠ ʪʠʧʘʤʠ ʧʦʨʦʰʢʽʚ ʻ ʤʘʛʥʽʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʩʘʤʝ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ. ʊʘʢ ʧʦʨʦʰʦʢ ʇʦʣʽʤʘʤ-ʄ  ʤʘʻ 

ʙʽʣʴʰʫ ʤʘʛʥʽʪʥʫ ʧʨʦʥʠʢʣʠʚʽʩʪʴ (1,63 ʊʣ ʧʨʦʪʠ 1,49 ʊʣ) ʥʽʞ ʧʦʨʦʰʦʢ ʇʦʣʽʤʘʤ-ʊ 

[2], ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʫ ʄɸɯ ʚ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ. ʊʘʢʦʞ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʦʙʨʘʥʦ ʜʚʽ ʨʽʟʥʽ ʬʨʘʢʮʽʾ 200/100 ʤʢʤ ʪʘ 400/315 ʤʢʤ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʧʦʨʦʰʢʫ. ɺʘʨʽʘʪʠʚʥʽʩʪʴ ʬʨʘʢʮʽʡ ʧʦʨʦʰʢʫ ʽʩʥʫʻ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ 
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ʧʦʚʝʜʽʥʢʠ ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʧʨʠ ʄɸʆ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʷʚʠʱ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʦʨʦʰʢʫ 

ʚ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ. ʊʘʢʠʡ ʚʠʙʽʨ ʤʘʨʦʢ ʪʘ ʨʦʟʤʽʨʫ ʄɸʇ ʜʦʟʚʦʣʠʚ ʚʨʘʭʫʚʘʪʠ ʪʘ 

ʨʦʟʛʣʷʥʫʪʠ ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʣʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʄɸʆ. ʌʦʪʦʛʨʘʬʽʾ ʬʨʘʢʮʽʡ ʧʦʨʦʰʢʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʨʠʩ 2.10, ʧʦʢʘʟʫʻ 

ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʬʦʨʤʠ ʤʽʞ ʦʢʨʫʛʣʠʤʠ (ʨʠʩ. 2.10 ʘ, ʚ)  ʪʘ ʦʩʢʦʣʴʯʘʩʪʠʤʠ (ʨʠʩ. 

2.10 ʙ, ʛ) ʧʦʨʦʰʢʘʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʣʝʥʥʷ ʪʘ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʩʠʣʦʚʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʄɸʇ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ.  

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 2.10. ʄɸʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘ ï ʇʦʣʽʤʘʤ-ʄ 

200/100 ʤʢʤ, ʙ ï ʇʦʣʽʤʘʤ-ʊ 200/100 ʤʢʤ, ʚ ï ʇʦʣʽʤʘʤ-ʄ 400/315 ʤʢʤ, ʛ ï 

ʇʦʣʽʤʘʤ-ʊ 400/315 ʤʢʤ [3] 
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ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʧʦʨʦʰʢʠ ʻ ʨʽʚʥʦʚʽʩʥʠʤʠ ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʜʦʚʞʠʥʦʶ ʪʘ ʰʠʨʠʥʦʶ ʯʘʩʪʠʥʢʠ (kf) ʧʦʨʦʰʢʫ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 1,6. 

2.5 ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʄɸɯ ʧʨʠ ʄɸʆ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ  

ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʄɸɯ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʡ 

ʩʪʝʨʞʥʝʚʠʡ ʝʣʝʤʝʥʪ (ɺʉɽ) ʟ ʥʝʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʣʽʜʞʝʥʥʷ [36, 64] 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʫʭ ʜʝʪʘʣʽ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ ʩʪʚʦʨʶʻ ʚʠʪʽʩʥʝʥʥʷ ʦʙôʻʤʽʚ ʄɸɯ ʟʘ 

ʤʝʞʽ ʨʦʙʦʯʦʾ ʟʦʥʠ. ɺʽʜ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʽʻʥʪʘʮʽʾ ʜʝʪʘʣʽ ʟʘʣʝʞʠʪʴ ʥʘʧʨʷʤʦʢ 

ʚʠʪʽʩʥʝʥʥʷ ʄɸɯ, ʫʪʚʦʨʶʶʯʠ ʨʝʞʠʤʠ çʥʘʪʽʢʘʥʥʷè ʽ çʩʪʽʢʘʥʥʷè. ɺʉɽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʚʠʪʽʩʥʝʥʠʭ ʦʙôʻʤʽʚ ʄɸɯ ʰʣʷʭʦʤ ʦʨʽʻʥʪʘʮʽʾ 

ʝʣʝʤʝʥʪʫ ʫ ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ ʚʽʜʥʦʩʥʦ ʦʙʨʦʙʣʶʚʘʣʴʥʦʾ ʜʝʪʘʣʽ [36, 64, 69, 70, 

80]. ʅʘ ʨʠʩʫʥʢʫ 2.11 ʧʦʢʘʟʘʥʦ ʩʭʝʤʘʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʙʦʪʠ ɺʉɽ ʚ ʨʝʞʠʤʽ 

çʥʘʪʽʢʘʥʥʷè. ʆʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ, ʱʦ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʦʩʽ 

ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʤʘʚ ʚʧʣʠʚʫ ʥʘ ʟʯʠʪʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʩʠʣ 

ʦʩʢʽʣʴʢʠ ʧʨʠʣʘʜʠ, ʱʦ ʟʯʠʪʫʚʘʣʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚ ʧʨʠʩʪʨʦʷʭ ʟʘʢʨʽʧʣʝʥʥʷ ʪʘ ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʽʚ, ʪʦʙʪʦ ɺʉɽ ʥʝ ʚʧʣʠʚʘʚ ʥʘ 

ʧʦʢʘʟʘʥʥʷ ʧʨʠʣʘʜʽʚ ʟʯʠʪʫʚʘʥʥʷ. 

 

ʈʠʩ. 2.11. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʦʙʦʪʠ ɺʉɽ [3, 36, 70] 
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ʈʆɿɼɯʃ 3 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɸʅɻɽʅʎɯɸʃʔʅʆɰ ʊɸ ʅʆʈʄɸʃʔʅʆɰ ʉʂʃɸɼʆɺʀʍ 

ʉʀʃ ʇʈʀ ʄɸʆ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʪʘ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ ʩʠʣ ʧʨʠ ʄɸʆ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʝʥ ̔ʫ ʨʦʟʜʽʣʽ 2. ʇʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʪʘʥʛʝʥʮʽʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ ʜʝʪʘʣʽ ʪʘ ʄɸɯ ʧʨʠ ʄɸʆ ʙʫʣʦ ʦʙʨʘʥʦ ʚʝʣʠʯʠʥʫ 

ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʥʘ ʜʚʠʛʫʥʽ ʤʽʥʽʰʧʠʥʜʝʣʷ ʧʨʠ 

ʦʙʝʨʪʘʥʥʽ ʜʝʪʘʣʽ ʧʽʜ ʯʘʩ ʄɸʆ. ɿʨʘʟʢʘʤʠ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʠ 

ʮʠʣʽʥʜʨʠʯʥʽ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 30 ʤʤ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 

2.3. ɿʨʘʟʢʠ ʚʠʢʦʥʘʥʽ ʟ ʙʨʦʥʟʦʚʦʛʦ ʩʧʣʘʚʫ ɹʨʘɾ, ʩʧʣʘʚʫ ʘʣʶʤʽʥʽʶ ɼ16, ʪʠʪʘʥʫ 

ɺʊ8 ʪʘ ʉʪʘʣʽ 40ʍ13. ʄʘʪʝʨʽʘʣʠ ʜʝʪʘʣʝʡ ʙʫʣʠ ʦʙʨʘʥʽ ʟ ʦʛʣʷʜʫ ʥʘ ʬʝʨʦ- ʪʘ 

ʧʘʨʘʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ. 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʟʨʘʟʢʽʚ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʩʢʣʘʜʘʣʘ 1 ï 3 ʤ/ʩ, ʐʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʽʚ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ 0-80 ʨʘʜ/ʩ. ɯʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʩʪʘʥʦʚʠʣʘ 0,18 ʪʘ 0,25 ʊʣ. 

3.1 ɺʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʄɸʆ ʥʘ ʩʠʣʠ ʪʝʨʪʷ ʚ 

ʧʘʨʽ ʄɸɯ-ʧʦʚʝʨʭʥʷ ʜʝʪʘʣʽ 

3.1.1 ɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʪʝʨʪʽ ʚ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥ ̫ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʟ 

ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʚʝʜʝʥʽ ʫ ʚʠʛʣʷʜʽ ʟʘʣʝʞʥʦʩʪʝʡ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʤʦʤʝʥʪʫ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʪʝʨʪʽ ʚ ʧʘʨʽ ʄɸɯ-ʧʦʚʝʨʭʥʷ ʜʝʪʘʣʽ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ 

ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʨʠʩ. 3.1 ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ʪʘ ʨʠʩ. 3.2 ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʟʨʦʩʪʘʻ 

ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʮʶ ʟʘʣʝʞʥʽʩʪʴ 

ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 3 ʦʩʥʦʚʥʽ ʟʦʥʠ:  

- 1 ʟʦʥʘ (0 ï 10 ʨʘʜ/ʩ) ʟʦʥʘ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʫ, 

ʧʦʚôʷʟʘʥʘ ʟ ʧʨʦʮʝʩʦʤ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʢʚʘʟʽʩʪʘʙʽʣʴʥʦʛʦ ʪʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʄɸɯ,  
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- 2 ʟʦʥʘ (10 ï 65 ʨʘʜ/ʩ) ʟʦʥʘ ʣʽʥʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʦʤʝʥʪʫ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʩʪʘʙʽʣʴʥʦ ʩʬʦʨʤʦʚʘʥʠʤ ʄɸɯ, 

-  3 ʟʦʥʘ (ʙʽʣʴʰʝ 65 ʨʘʜ/ʩ) ʟʦʥʘ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʤʦʤʝʥʪʫ, ʷʢʘ 

ʧʦʚôʷʟʘʥʘ  ʟ ʘʢʪʠʚʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʯʘʩʪʠʥʦʢ ʄɸʇ ʪʘ ʨʫʡʥʫʚʘʥʥʷʤ 

(ʧʝʨʝʬʦʨʤʫʚʘʥʥʷʤ) ʢʚʘʟʽʩʪʘʙʽʣʴʥʠʭ ʬʦʨʤʫʚʘʥʴ ʄɸɯ [71]. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʟʤʝʥʰʝʥʥʷ  ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʫʤʦʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʘʶʯʠʤ ʬʘʢʪʦʨʦʤ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʥʘ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ. 

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 3.1. ɺʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʄɸʆ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 200/100 (ʘ, ʙ) ʪʘ 400/315 ʤʢʤ 

(ʚ, ʛ), ɺʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 0,18 (ʘ, ʚ) ʪʘ 0,25 ʊʣ (ʙ, ʛ). 
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ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʤʘʨʢʠ ʧʦʨʦʰʢʫ ʪʘ ʨʦʟʤʽʨʫ ʡʦʛʦ ʯʘʩʪʠʥʦʢ ʥʘ ʟʤʽʥʫ 

ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ. ʆʙʨʦʙʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʥʽʞ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʟʘʻʤʦʜʽʾ 

ʦʢʨʫʛʣʠʭ ʪʘ ʦʩʢʦʣʴʯʘʩʪʠʭ ʧʦʨʦʰʢʽʚ ʟ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ, ʪʦʙʪʦ ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ 

ʱʽʣʴʥʦʩʪʽ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʪʘ ʙʽʣʴʰʘ ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʦʢʨʫʛʣʦʛʦ ʧʦʨʦʰʢʫ ʟ 

ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰʫ ʩʠʣʫ ʪʝʨʪʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ 

ʇʦʣʽʤʘʤ-ʄ ʥʽʞ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ [2]. 

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 3.2. ɺʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʄɸʆ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 200/100 (ʘ, ʙ) ʪʘ 400/315 ʤʢʤ 

(ʚ, ʛ), ɺʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 0,18 (ʘ, ʚ) ʪʘ 0,25 ʊʣ (ʙ, ʛ). 
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ɼʣʷ ʧʦʨʦʰʢʽʚ ʇʦʣʽʤʘʤ-ʄ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʥʘ 30 ï 80 %, ʘ ʜʣʷ 

ʧʦʨʦʰʢʽʚ ʤʘʨʢʠ ʇʦʣʽʤʘʤ-ʊ ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ 0 ï 40 %. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʥʝ ʤʘʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʝʣʠʯʠʥʫ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ. ʊʘʢ 

ʟʤʽʥʘ ʽʥʜʫʢʮʽʾ ʟ 0,18 ʜʦ 0,25 ʊʣ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʫ ʥʝ 

ʙʽʣʴʰʝ 10 %. ʎʝ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʚʘʞʥʠʡ ʭʘʨʘʢʪʝʨ ʫʤʦʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʜʠʥʘʤʽʯʥʦ ʁ

ʚʟʘʻʤʦʜʽʻ  ʁʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʪʘ ʄɸɯ. 

ɽʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʠ ʄɸʆ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʜʣʷ ʜʘʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 1,2 ï 1,4 ʅʤ. 

3.1.2 ɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʪʝʨʪʽ ʚ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʧʘʨʘ- ʪʘ ʜʽʘʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʚ ʧʘʨ ̔ ʄɸɯ-ʧʦʚʝʨʭʥʷ ʜʝʪʘʣʽ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʝʤʘʛʥʽʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘ ʨʠʩ. 3.3 ʧʦʢʘʟʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʚʽʜ 

ʰʚʠʜʢʦʩʪʝʡ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ ʟ ʙʨʦʥʟʠ ɹʨʘɾ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,7 ï 0,9 ʅʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʚʝʜʝʥʽ 

ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘʢʦʞ, ʷʢ ʽ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʤʘʶʪʴ 3 

ʟʦʥʠ, ʧʨʦʪʝ ʮʽ ʟʦʥʠ ʥʝ ʥʘʩʪʽʣʴʢʠ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʽ, ʷʢ ʚ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʙʽʣʴʰʝ 65 ʨʘʜ/ʩ ʚʠʥʠʢʘʻ ʟʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʫ, ʘ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ï ʧʨʠʩʫʪʥʻ ʟʨʦʩʪʘʥʥʷ ʤʦʤʝʥʪʫ. ʊʘʢʝ ʷʚʠʱʝ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʫʩʢʣʘʜʥʝʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ (ʟʘʢʣʠʥʶʚʘʥʥʷʤ) 

ʧʦʨʦʰʢʫ ʦʩʢʦʣʴʯʘʪʦʾ ʬʦʨʤʠ (ʇʦʣʽʤʘʤ-ʊ), ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʩʠʣ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ, ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ ʟ 

ʙʨʦʥʟʠ ʧʨʠʩʫʪʥʻ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ. ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʤʘʻ 

ʧʝʚʥʠʡ ʚʧʣʠʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʦʙʣʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ. ʊʘʢ 

ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟ 0,18 ʜʦ 0,25 ʊʣ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ 10 ï 30 %. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ 
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ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʧʦʣʷ ʻ ʩʘʤʘ ʜʝʪʘʣʴ, 

ʪʦʤʫ ʟʤʽʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʨʦʙʦʯʦʾ ʟʦʥʠ ʥʝ ʤʘʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʚʝʣʠʯʠʥʫ ʤʦʤʝʥʪʫ. ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʝʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʞʦʨʩʪʢʽʩʪʴ 

ʄɸɯ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ, ʧʨʷʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ. 

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 3.3. ɺʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʄɸʆ ʜʝʪʘʣʽ ʟʽ ʩʧʣʘʚʫ ʙʨʦʥʟʠ 

ɹʨʘɾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ (ʘ, ʚ) ʪʘ ʇʦʣʽʤʘʤ-ʊ (ʙ, ʛ) ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʙ) ʪʘ 400/315 ʤʢʤ (ʚ, ʛ), ɺʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 0,18 ʪʘ 0,25 

ʊʣ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʦʨʦʰʢʽʚ ʇʦʣʽʤʘʤ-ʄ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ 

ʧʦʨʦʰʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʥʘ 10 

ï 70%, ʘ ʜʣʷ ʧʦʨʦʰʢʽʚ ʤʘʨʢʠ ʇʦʣʽʤʘʤ-ʊ ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ 20 ï 100 % 

(ʥʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʧʨʠʩʫʪʥʷ ʧʨʠ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʙʨʦʙʣʝʥʥʷ). 
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ʅʘ ʨʠʩʫʥʢʫ 3.4 ʧʦʢʘʟʘʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʄɸʆ ʜʝʪʘʣʽ ʟʽ ʩʧʣʘʚʫ ʪʠʪʘʥʫ 

ɺʊ8. ɺʠʟʥʘʯʝʥʦ ʘʥʘʣʦʛʽʯʥ ̔ʜʦ ʦʙʨʦʙʣʝʥʥʷ ʙʨʦʥʟʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʦʤʝʥʪʫ ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʙʽʣʴʰʝ 65 ʨʘʜ/ʩ. 

ɸ ʩʘʤʝ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʧʨʠʩʫʪʥʻ ʩʧʘʜʘʥʥʷ ʤʦʤʝʥʪʫ, ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ï ʟʨʦʩʪʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʪʠʪʘʥʦʚʦʾ ʜʝʪʘʣʽ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟ 0,18 ʜʦ 0,25 ʊʣ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ 10 ï 40 %, ʱʦ 

ʧʦʜʽʙʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʙʨʦʥʟʠ.  

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 3.4. ɺʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʄɸʆ ʜʝʪʘʣʽ ʟʽ ʩʧʣʘʚʫ ʪʠʪʘʥʫ 

ɺʊ8 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ (ʘ, ʚ) ʪʘ ʇʦʣʽʤʘʤ-ʊ (ʙ, ʛ) ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʙ) ʪʘ 400/315 ʤʢʤ (ʚ, ʛ), ɺʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 0,18 ʪʘ 0,25 

ʊʣ. 
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ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽ ʪʘ ʙʨʦʥʟʠ, ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʪʠʪʘʥʦʚʦʾ ʜʝʪʘʣʽ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʙʽʣʴʰʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ 

ʇʦʣʽʤʘʤ-ʄ ʥ̔ʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʭʘʨʘʢʪʝʨʽ ʦʙʨʦʙʣʝʥʥʷ ʧʦʨʦʰʢʘʤʠ ʨʽʟʥʠʭ ʬʦʨʤ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʟ 200/100 ʜʦ 400/315 ʤʢʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʥʘ 30 ï 80 %. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʛʘʣʦʤ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʠʪʘʥʦʚʦʾ 

ʜʝʪʘʣʽ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 0,7 ï 0,8 ʅʤ.  

ʅʘ ʨʠʩʫʥʢʫ 3.4 ʧʦʢʘʟʘʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ 

ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ ʟʽ ʩʧʣʘʚʫ ʘʣʤʁʽʥʽʶ ɼ16. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ ʟ ʘʣʶʤʽʥʽʶ 

ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 0,5 ï 0,8 ʅʤ. ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʽ ʘʣʶʤʽʥʽʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʽʪʢʠʤ ʧʦʜʽʣʦʤ ʥʘ ʟʦʥʠ ʨʽʟʢʦʛʦ 

ʟʨʦʩʪʘʥʥʷ (ʜʦ 20 ʨʘʜ/ʩ), ʩʪʘʙʽʣʴʥʦʛʦ ʨʫʭʫ (20 ï 65 ʨʘʜ/ʩ) ʪʘ ʟʨʦʩʪʘʥʥʷ (ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʇʦʣʽʤʘʤ-ʊ) ʪʘ ʩʧʘʜʘʥʥʷ (ʇʦʣʽʤʘʤ-ʄ) ʧʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ ʟ 

ʘʣʶʤʽʥʽʶ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟ 0,18 ʜʦ 0,25 ʊʣ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ 10 ï 30 %, ʱʦ ʩʭʦʞʝ ʜʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʙʨʦʥʟʠ ʪʘ ʪʠʪʘʥʫ. 

ɿʤʽʥʘ ʤʘʨʢʠ ʧʦʨʦʰʢʫ ʤʘʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʜʦ ʨʦʟʤʽʨʫ 

ʯʘʩʪʠʥʦʢ. ʊʘʢ ʧʨʠ ʟʝʨʥʠʩʪʥʦʩʪʽ 200/100 ʤʢʤ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʻ ʙʽʣʴʰʠʤ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ. ʇʨʦʪʝ ʜʣʷ ʧʦʨʦʰʢʽʚ ʟ ʙʽʣʴʰʠʤ ʨʦʟʤʽʨʦʤ 

ʯʘʩʪʠʥʦʢ (400/315 ʤʢʤ) ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʧʨʠʪʘʤʘʥʥʽ ʦʙʨʦʙʣʝʥʥʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ 

ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ ʙʽʣʴʰʝ 60 ʨʘʜ/ʩ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʦʨʦʰʢʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʄɸʇ ʟ 

ʢʨʫʧʥʠʤʠ ʦʩʢʦʣʴʯʘʩʪʠʤʠ ʯʘʩʪʠʥʘʤʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ 

ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ ʟ 200/100 ʜʦ 400/315 ʤʢʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʥʘ 30 ï 80 %. ʅʘʪʦʤʽʩʪʴ ʧʨʠ 
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ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʝʬʝʢʪʠʚʥʦʛʦ ʪʝʨʪʷ ʥʘ 20%. 

 

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 3.5. ɺʝʣʠʯʠʥʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʄɸʆ ʜʝʪʘʣʽ ʟʽ ʩʧʣʘʚʫ ʘʣʶʤʽʥʽʶ 

ɼ16 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ (ʘ, ʚ) ʪʘ ʇʦʣʽʤʘʤ-ʊ (ʙ, ʛ) ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʙ) ʪʘ 400/315 ʤʢʤ (ʚ, ʛ), ɺʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 0,18 ʪʘ 0,25 

ʊʣ. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʩʝʨʝʜ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪʠʚʥʠʡ 

ʤʦʤʝʥʪ ʪʝʨʪʷ ʤʘʻ ʙʨʦʥʟʘ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʪʨʠʙʦʪʝʭʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʮʴʦʛʦ 

ʤʘʪʝʨʽʘʣʫ.  

3.1.3 ʉʪʘʥ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʦʢʨʫʛʣʠʤ ʧʦʨʦʰʢʦʤ 

ʇʦʣʽʤʘʤ-ʄ 
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ʍʘʨʘʢʪʝʨ ʧʝʨʝʚʘʞʥʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʽ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʦʢʨʫʛʣʠʤ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʦʢʨʝʤʘ 

ʚʠʛʣʷʜʦʤ ʜʝʪʘʣʽ ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʄɸʆ. ʅʘ ʨʠʩ. 3.6 ʧʦʢʘʟʘʥʦ ʬʦʪʦʛʨʘʬʽʾ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ ʧʽʩʣʷ ʄɸʆ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ. ʥʘ 

ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʧʨʠʩʫʪʥʽ ʚʤôʷʪʠʥʠ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʨʦʥʟʦʚʦʾ ʜʝʪʘʣʽ 

(ʨʠʩ. 3.6 ʙ) ʯʝʨʝʟ ʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʧʦʚʝʨʭʥʽ ʪʠʪʘʥʦʚʦʾ ʜʝʪʘʣʽ 

ʧʽʩʣʷ ʄɸʆ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʧʨʠʩʫʪʥʷ ʛʣʠʙʦʢʘ ʧʦʜʨʷʧʠʥʘ ʟ ʧʣʘʩʪʠʯʥʦ 

ʜʝʬʦʨʤʦʚʘʥʠʤʠ ʢʨʘʷʤʠ (ʨʠʩ 3.6 ʘ), ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʟʥʘʯʝʥʝ ʚʠʱʝ. 

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ.3.6. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʽʚ ʽʟ ʩʧʣʘʚʽʚ ɺʊ 8 ï ʘ), ɹʨʆʎ ï ʙ), 

ɼ16ʊ ï ʚ), 40ʍ13 ï ʛ) ʧʽʩʣʷ ʄɸʆ [71] 

3.2 ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸɯ ʽ 

ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʨʘʟʢʽʚ ʧʨʠ ʄɸʆ  

3.2.1 ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʥʝʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʫ ʟʥʘʯʝʥʴ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ 

ʩʠʣʠ ʦʧʦʨʫ ʫ ʯʘʩʽ (ʙʣʠʟʴʢʦ 30 ʩʝʢʫʥʜ). ɼʣʷ ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ ʤʘʩʠʚʫ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʚ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʧʦʜʘʣʴʰʦʤʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʠʣ ʦʧʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ ʧʨʠ ʨʽʟʥʠʭ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʤʘʛʥʽʪʥʦʾ 

ʽʥʜʫʢʮʽʾ ʧʨʠ ʄɸʆ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʙʨʦʥʟʠ, ʩʧʣʘʚʽʚ ʪʠʪʘʥʫ ʪʘ ʘʣʶʤʽʥʽʶ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʊʦʤʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʨʦʟʛʣʷʜʘʪʠ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ ʚʩʽʤ ʥʝʤʘʛʥʽʪʥʠʤ ʟʨʘʟʢʘʤ, ʛʽʩʪʦʛʨʘʤʠ ʩʠʣ ʦʧʦʨʫ ʟ ʙʦʢʫ 

ʄɸɯ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʪʘ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟʦʙʨʘʞʝʥʽ ʥʘ 

ʨʠʩ. 3.7 [72].  

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 3.7. ɿʤʽʥʘ ʩʠʣ ʦʧʦʨʫ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ ʄɸʆ ʜʣʷ ʥʝʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ɼ16ʊ, ɺʊ 8, ɹʨʆʮ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 

200/100 ʤʢʤ ï ʘ), 400/315 ʤʢʤ ï ʙ) ʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʟ ʨʦʟʤʽʨʦʤ 

ʯʘʩʪʠʥʦʢ 200/100 ʤʢʤ ï ʚ) ʪʘ 400/315 ʤʢʤ ï ʛ) [72] 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟʘʚʞʜʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʽʥʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʠʣ ʦʧʦʨʫ. ʂʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣ ʦʧʦʨʫ 
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ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʽ 

ʩʪʘʥʦʚʠʪʴ 720 ʅ/ʊʣ ʜʣʷ ʧʦʨʦʰʢʫ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 200/100 ʤʢʤ ʪʘ 960 ʅ/ʊʣ ʜʣʷ 

400/315 ʤʢʤ. ʇʨʠʯʠʥʦʶ ʣʽʥʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʥʘ ʞʦʨʩʪʢʽʩʪʴ ʄɸɯ, ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ , ʥʘ ʦʧʽʨ ʄɸɯ ʜʦ 

ʜʝʬʦʨʤʘʮʽʾ, ʨʫʭʫ ʯʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ʆʙʨʦʙʣʝʥʥʷ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ 

ʩʧʨʠʯʠʥʷʻ ʙʽʣʴʰʽ ʚ 1,2 ï 1,3 ʨʘʟʠ ʩʠʣʠ ʦʧʦʨʫ ʥʽʞ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ 

ʇʦʣʽʤʘʤ-ʊ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʢʨʘʱʠʤʠ ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʄɸɯ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʟ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ [2]. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʜʝʪʘʣʽ ʥʝ ʤʘʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʠʣʫ ʦʧʦʨʫ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ ʄɸʆ, ʾʾ ʚʧʣʠʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʧʦʭʠʙʢʠ, ʪʦʤʫ ʮʠʤ ʚʧʣʠʚʦʤ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ [72]. 

3.2.2 ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ 

ʇʨʠ ʄɸʆ ʟʨʘʟʢʫ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʩʪʘʣʽ 40ʍ30, ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʚʝʣʠʯʠʥ 

ʩʠʣ ʦʧʦʨʫ ʟʙʝʨʽʛʘʶʪʴ ʪʽ ʩʘʤʽ ʪʝʥʜʝʥʮʽʾ, ʷʢ ʽ ʧʨʠ ʄɸʆ ʥʝʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ ʘ 

ʩʘʤʝ: ʥʝʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʣʽʥʽʡʥʠʡ ʚʧʣʠʚ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

(ʨʠʩ. 3.8). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʙʨʦʙʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʟʫʤʦʚʣʶʻ 

ʟʙʽʣʴʰʝʥʫ ʩʠʣʫ ʦʧʦʨʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʬʝʨʦʤʘʛʥʽʪʥʦʶ ʜʝʪʘʣʣʶ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʜʽʻʶ ʜʦʜʘʪʢʦʚʠʭ ʩʠʣ ʤʘʛʥʽʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʽʞ ʄɸʇ ʪʘ 

ʜʝʪʘʣʣʶ. ʌʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʪʘʣʽ ʧʽʜʩʠʣʶʶʪʴ ʟʚôʷʟʢʠ ʤʽʞ ʯʘʩʪʢʘʤʠ 

ʄɸʇ, ʪʦʤʫ ʥʘ ʨʦʟʨʠʚ ʮʠʭ ʟʚôʷʟʢʽʚ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʄɸɯ ʻ ʥʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʢʚʘʟʽʩʪʘʙʽʣʴʥʠʭ 

ʬʦʨʤʦʫʪʚʦʨʝʥʴ ʄɸʇ, ʘ ʩʘʤʝ çʤʝʨʪʚʦʾ ʟʦʥʠè, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʽʥʢʘʭ 

ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ, ʢʦʥʫʩʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ, ʱʦ çʟʘʢʨʽʧʣʝʥʽè ʥʘ 

ʥʘʢʦʥʝʯʥʠʢʘʭ ʪʘ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ 

ʂʦʥʫʩʦʧʦʜʽʙʥʠʤʠ  [2]. ʈʦʟʨʠʚ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʬʦʨʤʦʫʪʚʦʨʝʥʴ ʄɸɯ ʧʨʠ ʄɸʆ 

ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ ʫʩʢʣʘʜʥʝʥʠʡ ʯʝʨʝʟ ʤʘʛʥʽʪʥʫ ʚʟʘʻʤʦʜʽʶ, ʱʦ ʥʘʚʧʘʢʠ, ʟʤʽʮʥʶʻ ʮʽ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ. ɺʟʘʻʤʦʜʽʷ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʟ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ ʟʫʤʦʚʣʶʻ ʾʭ ʫʱʽʣʴʥʝʥʥʷ, ʱʦ ʤʦʞʝ ʚʝʩʪʠ ʜʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʦʨʦʰʢʫ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ [72]. 
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ʈʠʩ. 3.8. ɿʤʽʥʘ ʩʠʣ ʦʧʦʨʫ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ ʄɸʆ ʜʣʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟʽ ʩʪʘʣʽ 40ʍ13 ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 200/100 

ʤʢʤ ï ʘ), 400/315 ʤʢʤ ï ʙ) ʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʟ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 

200/100 ʤʢʤ ʪʘ 400/315 ʤʢʤ ï ʛ) [72] 

ɼʦʜʘʪʢʦʚʦ ʬʝʨʦʤʘʛʥʽʪʥʘ ʜʝʪʘʣʴ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʣʦʢʘʣʴʥʫ ʟʤʽʥʫ 

ʛʨʘʜʽʻʥʪʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʠʩʪʫʧʘʶʯʠ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʧʦʣʷ. ʎʝ ʩʧʨʠʷ ̒ʨʦʩʪʫ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʟʦʥʽ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʪʘ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ, 

ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩ ʧʦʨʦʰʢʫ ʚ ʮʽ ʟʦʥʠ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʄɸʇ ʫ ʟʦʥʘʭ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʩʧʨʠʯʠʥʷʻ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ ʟʘʢʣʠʥʶʚʘʥʥʷ, ʱʦ ʟʙʽʣʴʰʫʻ ʩʠʣʠ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ 

ʧʨʠ ʄɸʆ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʤʽʥʠ 

ʣʦʢʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʟ ʜʽʘ- ʪʘ ʬʝʨʦʤʘʛʥʽʪʥʦʶ 

ʜʝʪʘʣʣʶ, ʘ ʪʘʢʦʞ ʙʝʟ ʜʝʪʘʣʽ ʟʘ ʤʝʪʦʜʠʢʦʶ ʥʘʚʝʜʝʥʦʶ ʫ ʨʦʟʜʽʣʽ 2. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʢʦʥʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʘʚʝʜʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʦʧʦʛʨʘʤ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ 

ʽʥʜʫʢʮʽʾ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʨʦʙʦʯʠʭ ʟʘʟʦʨʽʚ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.9. ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ 

ʦʙʨʦʙʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ (ʨʠʩ. 3.9 ʘ) ʩʧʨʠʯʠʥʷʻ ʣʦʢʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 
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ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʟʦʥʽ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʪʘ ʧʦʣʶʩʥʠʤ 

ʥʘʢʦʥʝʯʥʠʢʦʤ (ʚʽʜ 0,24 ʊʣ ʚ ʧʫʩʪʦʤʫ ʟʘʟʦʨʽ ʜʦ 0,3-0,36 ʊʣ). ʊʘʢʝ ʷʚʠʱʝ ʤʦʞʝ 

ʩʧʨʠʯʠʥʷʪʠ ʧʩʝʚʜʦʟʙʽʣʴʰʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʝʪʘʣʽ, ʟʘ ʨʘʭʫʥʦʢ 

ʤʘʣʦʨʫʭʦʤʠʭ ʯʘʩʪʦʢ ʄɸʇ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʽʥʪʝʥʩʠʬʽʢʫʻ 

ʧʨʦʮʝʩʠ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʦʨʦʰʢʫ, ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʫʻ ʩʠʣʫ ʦʧʦʨʫ ʨʫʭʫ 

ʜʝʪʘʣʽ.  

 

ʘ) ʙ) ʚ) 

ʈʠʩ. 3.9. ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʨʦʙʦʯʠʭ ʟʦʥʘʭ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ 

ʟʘʧʦʚʥʝʥʠʭ ʧʦʨʦʰʢʦʤ ʌʝʨʦʤʘʧ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʶ ʜʝʪʘʣʣʶ ï ʘ), ʙʝʟ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ï ʙ), ʚ) ï ʟ ʜʽʘʤʘʛʥʽʪʥʦʶ ʜʝʪʘʣʣʶ [72] 

ʅʘʪʦʤʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʜʽʘʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʦʢʘʣʴʥʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ (ʚʽʜ 0,24 ʊʣ ʜʦ 0,16 ï 0,2 ʊʣ). ʄʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ 

ʥʝ ʩʧʘʜʘʻ ʪʽʣʴʢʠ ʚ ʤʘʣʠʭ ʟʦʥʘʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʪʘ ʟʘ ʜʝʪʘʣʣʶ. ʊʘʢʝ 

ʧʩʝʚʜʦʨʦʟʨʽʜʞʝʥʥʷ ʄɸɯ ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʦʨʦʰʢʫ ʪʘ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʩʠʣ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʽʘʤʘʛʥʽʪʥʦʾ ʜʝʪʘʣʽ. 

ʊʘʢʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʫʤʦʚʣʶʻ ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʘʛʥʽʪʥʦ-

ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ. ʊʦʙʪʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦʤʘʛʥʽʪʥʦʾ 

ʜʝʪʘʣʽ ʯʘʩʪʠʥʢʠ ʄɸʇ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʜʦ ʟʦʥ ʟ ʧʽʜʚʠʱʝʥʦʶ ʤʘʛʥʽʪʥʦʶ 

ʽʥʜʫʢʮʽʻʶ (ʦʙʣʘʩʪʴ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ) ʩʪʚʦʨʶʶʯʠ 

ʟʦʥʠ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʦʨʦʰʢʫ ʜʝ ʤʦʞʣʠʚʝ ʬʦʨʤʫʚʘʥʥʷ çʤʝʨʪʚʦʾè ʟʦʥʠ ʟ 

ʤʘʣʦʨʫʭʦʤʦʛʦ ʧʦʨʦʰʢʫ. ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ 
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ʂʦʦʨʜʠʥʘʪʘ ʚʟʜʦʚʞ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ, ʤʤʂʦʦʨʜʠʥʘʪʘ ʚʟʜʦʚʞ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ, ʤʤʂʦʦʨʜʠʥʘʪʘ ʚʟʜʦʚʞ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ, ʤʤ
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ʯʘʩʪʠʥʢʠ ʧʦʨʦʰʢʫ ʥʝ ʤʘʶʪʴ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʦʙʣʘʩʪʴ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ 

ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʪʘ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʷʚʠʱʘ ʟʘʢʣʠʥʶʚʘʥʥʷ.  

3.3 ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʪʷ ʚ ʧʘʨʽ ʄɸɯ-ʦʙʨʦʙʣʶʚʘʥʘ 

ʧʦʚʝʨʭʥʷ. 

ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʠ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʩʠʣ ʪʘʥʛʝʥʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʥʦʨʤʘʣʴʥʠʭ ʩʠʣ.  ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʥʛʝʥʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʠʣʘ 

ʪʝʨʪʷ ʧʨʷʤʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʰʚʠʜʢʽʩʪʶ 

ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ʈʝʰʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʽ ʷʢ ʚʝʣʠʯʠʥʘ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʪʘ ʤʘʨʢʘ ʧʦʨʦʰʢʫ, ʥʝ ʥʦʩʷʪʴ ʚʠʨʽʰʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʩʠʣʠ ʪʝʨʪʷ. ʊʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʥʽ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʾ ʩʠʣʠ ʪʝʨʪʷ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ 

ʨʦʙʦʯʽʡ ʟʦʥʽ (ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ) ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. 

ɸʧʨʦʢʩʠʤʦʚʘʥʘ ʧʦʣʽʥʦʤʽʘʣʴʥʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʾ ʩʠʣʠ ʪʝʨʪʷ ʚʽʜ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʜʝʪʘʣʽ ʧʦʢʘʟʘʥʘ ʫ ʬʦʨʤʫʣʽ (3.1) 

Ὂ̓̆̑ ὃ ὃ ὠ ὃ ὠ ὃ ὠ̋̃ ὃ ὠ̋ ὠ̃  ὃ ὠ̋ ὠ̃   

 ὃ ὠ̋̃  ὃ ὠ̋ ὠ̃  ὃ ὠὠ̋  ̃ 

3.1 

ɼʝ Ὂ̓̆̑ ï ʚʝʣʠʯʠʥʘ ʧʠʪʦʤʦʾ ʩʠʣʠ ʪʝʨʪʷ, ʢʇʘ, ὠ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ, ʤ/ʩ, ὠ̋  ̃ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʟʜʦʚʞ ʢʽʣʴʮʝʚʦʾ 

ʚʘʥʥʠ, ʤ/ʩ, ὃ  ï ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʫʶʯʦʛʦ ʧʦʣʽʥʦʤʫ (ɼʦʜʘʪʦʢ ɸ).  

ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʩʠʣ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʽʨ ʨʫʭʫ ʜʝʪʘʣʽ ʟ ʙʦʢʫ ʄɸɯ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʪʦʙʪʦ ʞʦʨʩʪʢʩ̔ʪʁ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ, ʱʦ ʩʪʚʦʨʶʻ ʦʧʽʨ ʨʫʭʫ ʜʝʪʘʣʽ. ʅʘʪʦʤʽʩʪʴ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʜʝʪʘʣʽ ʥʝ ʟʤʽʥʶʻ ʚʝʣʠʯʠʥʫ ʦʧʦʨʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʘʧʨʦʢʩʠʤʦʚʘʥʦʾ ʬʫʥʢʮʽʾ (3.2). 

Ὂ̏̐  ὅ ὅ ὄ ὅ ὄ ὅ ὠ̋̃ ὅ ὠ̋ ὄ̃  ὅ ὠ̋ ὄ̃  

 ὅ ὠ̋̃  ὅ ὠ̋ ὄ̃ 

3.2 

ɼʝ Ὂ̏  ̐ ï ʚʝʣʠʯʠʥʘ ʧʠʪʦʤʦʾ ʩʠʣʠ ʪʝʨʪʷ, ʢʇʘ,  ˏ ï ɺʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ 

ʽʥʜʫʢʮʽʾ, ʤ/ʩ, ὠ̋  ̃ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʟʜʦʚʞ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ, ʤ/ʩ, ˞  ï 
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ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʫʶʯʦʛʦ ʧʦʣʽʥʦʤʫ (ɼʦʜʘʪʦʢ ɸ). ʇʠʪʦʤʘ ʩʠʣʘ ʦʧʦʨʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʪʦʧʦʛʨʘʤ ʧʦʚʝʨʭʦʥʴ ʟʤʽʥʠ ʧʠʪʦʤʠʭ ʩʠʣ ʦʧʦʨʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟʨʘʟʢʽʚ ʫʟʜʦʚʞ 

ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ ʥʘ ʨʠʩ. 3.10. ʇʦʢʘʟʘʥʦ ʭʘʨʘʢʪʝʨʥʽ ʪʦʧʦʛʨʘʤʠ ʜʣʷ  ʤʘʛʥʽʪʥʠʭ ʪʘ 

ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ʨʽʟʥʠʤʠ ʧʦʨʦʰʢʘʤʠ.  

    
ʘ ʙ 

    
ʚ ʛ 

ʈʠʩ. 3.10. ɿʤʽʥʘ ʧʠʪʦʤʠʭ ʩʠʣ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʚ 

ʨʦʙʦʯʠʭ ʟʘʟʦʨʘʭ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘʚʢʦʣʦ ʦʩʽ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ ʧʨʠ 

ʄɸʆ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ (400/315 ʤʤ) ï ʘ, ʙ ʪʘ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ (200/100 

ʤʢʤ) ï ʚ, ʛ ʟʨʘʟʢʽʚ ʟ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʘ, ʚ ʪʘ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʙ, ʛ 

[73] 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʄɸʆ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʠʪʦʤʽ ʩʠʣʠ ʦʧʦʨʫ ʚ 1,2-

1,45 ʨʘʟʠ ʥʠʞʯʝ, ʥʽʞ ʽʟ ʦʙʨʦʙʮʽ ʟʨʘʟʢʽʚ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʩʪʘʣʽ [73]. 
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ʆʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʣʠ ʧʠʪʦʤʦʛʦ ʪʝʨʪʷ ʪʘ ʧʠʪʦʤʦʛʦ 

ʦʧʦʨʫ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ, ʷʢʝ ʻ ʬʘʢʪʠʯʥʠʤ 

ʘʥʘʣʦʛʦʤ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʚ ʧʘʨʽ ʄɸɯ ï ʧʦʚʝʨʭʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ 

(ʬʦʨʤʫʣʘ 3.3), ʱʦ ʟʘʛʘʣʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʠʙʦʪʝʭʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʝʪʘʣʽ 

ʪʘ ʫʤʦʚʘʤʠ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ ʟ ʦʢʨʝʤʠʤʠ ʢʚʘʟʽʩʪʘʙʽʣʴʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ ʄɸɯ. 

Ὂ̓̆ Ὂ̑̏̐ϳ –  3.3 

ʍʘʨʘʢʪʝʨʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ – ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.11 ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ 

ʚʣʘʩʥʦʾ ʦʩʽ.  

   

ʘ ʙ ʚ 

   

ʛ ʜ ʝ 

  

ʞ ʟ 

ʈʠʩ. 3.11. ɿʤʽʥʘ ʧʘʨʘʤʝʪʨʘ ɖ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʦʩʽ 

ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ ʪʘ ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 0,1 - 0,3 ʤ/ʩ ʧʨʠ 

ʄɸʆ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ: ʘ,ʚ,ʜ,ʞ, ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ: ʙ,ʛ,ʝ,ʟ; ʟ ʨʦʟʤʽʨʘʤʠ 

ʯʘʩʪʠʥʦʢ 200/100ʤʢʤ: ʙ,ʛ,ʜ,ʝ,ʞ  ʪʘ 400/315 ʤʢʤ: ʘ,ʚ,ʟ [73]  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 

ʜʝʪʘʣʽ ʩʧʨʠʯʠʥʷʻ ʜʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʫ ɖ. ʊʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʝʪʘʣʽ ʚ ʢʽʣʴʮʝʚʽʡ ʚʘʥʥʽ ʧʨʠʟʚʦʜʠʪʴ 
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ʜʦ ʤʦʥʦʪʦʥʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ɖ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʚʧʣʠʚʫ 

ʩʢʣʘʜʦʚʠʭ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ, ʪʘʢ ʥʘ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ 

ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʪʝʨʪʷ ʩʪʚʦʨʶʻ ʨʫʭ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʮʝʡ ʚʧʣʠʚ ʟʤʝʥʰʫʻʪʴʩʷ [73]. 

3.4 ɺʠʩʥʦʚʢʠ 

ɺʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʥʛʝʥʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ ʪʘ 

ʄɸɯ. ʇʦʢʘʟʘʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʪʝʨʪʷ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʪʘ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ 

ʪʘ ʩʪʘʥʦʚʠʪʴ 0 ï 1,4 ʅʤ ʜʣʷ ʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʪʘ 0 ï 0,9 ʜʣʷ ʥʝʤʘʛʥʽʪʥʠʭ.   

ɺʩʪʘʥʦʚʣʝʥʦ ʦʙʣʘʩʪʽ ʄɸʆ ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ: ʬʦʨʤʫʚʘʥʥʷ 

ʢʚʘʟʽʩʪʘʙʽʣʴʥʦʛʦ ʄɸɯ (ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ 0 ï 10 

ʨʘʜ/ʩ), ʦʙʣʘʩʪʴ ʩʪʽʡʢʦʛʦ ʄɸɯ (10 ï 65 ʨʘʜ/ʩ)  ʪʘ ʦʙʣʘʩʪʴ ʟ ʘʥʦʤʘʣʴʥʠʤ 

ʨʦʩʪʦʤ/ʧʘʜʽʥʥʷʤ ʩʠʣ ʪʝʨʪʷ (ʙʽʣʴʰʝ 65 ʨʘʜ/ʩ). ʈʽʩʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʽʚ ʦʩʢʦʣʴʯʘʩʪʦʾ ʬʦʨʤʠ, ʧʘʜʽʥʥʷ ï ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ.  

ɺʠʟʥʘʯʝʥʦ ʧʨʦʮʝʩʠ ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʚʝʜʽʥʢʠ ʯʘʩʪʦʢ ʄɸɯ ʧʨʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʜʝʪʘʣʷʤʠ ʚ ʧʨʦʮʝʩʽ ʄɸʆ, ʪʘ 

ʚʠʥʠʢʥʝʥʥʷʤ ʟʦʥ ʟʘʢʣʠʥʶʚʘʥʥʷ ʧʦʨʦʰʢʫ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʧʦʚʝʨʭʥʝʶ 

ʜʝʪʘʣʽ ʪʘ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʚʝʨʩʪʘʪʘ. 

ʇʦʢʘʟʘʥʦ, ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʭʘʨʘʢʪʝʨʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸʇ ʪʘ ʜʝʪʘʣʣʶ, ʪʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʦʰʢʽʚ ʟ ʦʢʨʫʛʣʦʶ ʬʦʨʤʦʶ (ʇʦʣʽʤʘʤ-ʄ) ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʚʘʞʥʦ 

ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥ ̔ʟʨʘʟʢʽʚ ʟ 

ʜʽʘ- ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʩʠʣ ʬʨʠʢʮʽʡʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʤʘʻ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ ʄɸʇ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʄɸʆ ʟʨʘʟʢʽʚ ʟ ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɼ16ʊ, ɺʊ8, ɹʨʆʮ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʪʦʤʫ ʧʨʠʡʥʷʪʦ ʦʙʤʝʞʫʚʘʪʠʩʷ 

ʦʜʥʠʤ ʥʝʤʘʛʥʽʪʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʠʣʠ ʦʧʦʨʫ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʛʥʽʪʥʠʭ ʪʘ ʨʝʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʛʥʽʪʥʦ-ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʠ ʄɸʆ ʣʦʙʦʚʠʡ ʦʧʽʨ ʜʣʷ 

ʥʝʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʡ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 
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ʦʙʨʦʙʣʝʥʥʷ, ʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʫ ʨʦʙʦʯʠʭ ʟʦʥʘʭ ʤʘʻ ʤʽʩʮʝ ʡʦʛʦ 

ʣʽʥʽʡʥʝ ʟʨʦʩʪʘʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʝʥʥʷ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʛʥʽʪʥʠʤ 

ʧʦʣʝʤ, ʜʣʷ ʧʦʨʦʰʢʽʚ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 400/315 ʤʢʤ ʩʪʘʥʦʚʠʪʴ 960 ʅ/ʊʣ, ʘ ʜʣʷ 

ʨʦʟʤʽʨʫ 200/100 ʤʢʤ ï 720 ʅ/ʊʣ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʩʠʣʠ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʧʨʠ ʄɸʆ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ ʷʢ ʽ 

ʜʣʷ ʥʝʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʽ ʟʤʽʥʶʶʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 160 ʜʦ 220 ʅ, ʮʝ ʚ 1,2-1,45 ʨʘʟʽʚ ʚʠʱʝ, ʥʽʞ ʜʣʷ ʥʝʤʘʛʥʽʪʥʠʭ 

ʜʝʪʘʣʝʡ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʜʽʻʶ ʩʠʣ ʤʘʛʥʽʪʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʚʟʘʻʤʦʜʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʄɸɯ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, 

ʬʦʨʤʫʚʘʥʥʷʤ ʟʦʥ ʟʘʢʣʠʥʶʚʘʥʥʷ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʪʘ ʧʦʣʶʩʥʠʤʠ 

ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʟʤʽʥʠ ʚʝʣʠʯʠʥ 

ʧʠʪʦʤʠʭ ʩʠʣ ʪʝʨʪʷ ʽ ʩʠʣ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʨʦʟʨʘʭʦʚʘʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʧʠʪʦʤʠʤʠ ʩʠʣʘʤʠ ʪʝʨʪʷ ʽ ʦʧʦʨʫ ïὊ̓̆ Ὂ̑̏̐ϳ – ï ʧʘʨʘʤʝʪʨ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʧʨʠ 

ʄɸʆ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ɖ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʝʪʘʣʝʡ ʥʘʚʢʦʣʦ ʦʩʽ ʢʽʣʴʮʝʚʦʾ ʚʘʥʥʠ, ʧʝʨʝʚʘʞʥʦ, ʤʘʻ ʤʽʩʮʝ 

ʤʦʥʦʪʦʥʥʝ ʟʤʝʥʰʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ. ɿʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ ʦʩʽ ʧʨʠʟʚʦʜʠʪʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʧʨʘʢʪʠʯʥʦ ʜʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ɖ.  
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ʈʆɿɼɯʃ 4 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʈʆɿʄɯʈɯɺ ʆɹʈʆɹʃʖɺɸʅʆɰ ɼɽʊɸʃɯ ʅɸ 

ʉʀʃʀ ʇʈʀ ʄɸʆ 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʚ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ ʯʝʨʝʟ ʚʧʣʠʚ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʜʝʪʘʣʝʡ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ ʦʧʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʝʪʘʣʽ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ ʟ ʙʦʢʫ ʄɸɯ 

ʚʠʢʣʘʜʝʥʫ ʚ ʨʦʟʜʽʣʽ 2. ɿʨʘʟʢʘʤʠ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʠ 

ʮʠʣʽʥʜʨʠʯʥʽ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʘʤʠ 8, 12, ʪʘ 16 ʤʤ, ʚʠʩʦʪʦʶ 30 ʤʤ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʾ 

ʩʪʘʣʽ 40ʍ13 ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʦʛʦ ʩʧʣʘʚʫ ʪʠʪʘʥʫ ɺʊ8 (ʨʠʩ 2.4. ʘ). ʊʘʢʠʡ ʚʠʙʽʨ 

ʟʫʤʦʚʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʜʽʣʫ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʨʽʟʥʠʮʽ ʚ ʩʠʣʽ ʦʧʦʨʫ ʧʨʠ ʟʤʽʥʽ ʤʘʪʝʨʽʘʣʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ.  

4.1 ɿʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʦʧʦʨʫ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ ʧʨʠ ʄɸʆ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʜʝʪʘʣʝʡ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʆʪʨʠʤʘʥʽ ʚʥʘʩʣʽʜʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʥʽ ʙʫʣʠ ʟʛʨʫʧʦʚʘʥʽ ʚ ʛʽʩʪʦʛʨʘʤʠ ʱʦ 

ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʪʘ 

ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. ʇʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʠʪʘʥʫ ɺʊ8 ʧʦʨʦʰʢʦʤ ʤʘʨʢʠ 

ʇʦʣʽʤʘʤ-ʄ (ʨʠʩ 4.1) ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ: ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʩʧʨʠʯʠʥʷʻ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʦʧʦʨʫ, ʥʘʪʦʤʽʩʪʴ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ ʥʝ ʤʘʻ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʠʣʠ ʦʧʦʨʫ. ɿʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʜʝʪʘʣʽ 

ʪʘ ʟʝʨʥʠʩʪʦʩʪʽ ʄɸʇ ʩʪʘʙʽʣʴʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʩʠʣ ʦʧʦʨʫ. 

ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʷʤʠʡ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʯʝʨʝʟ 

ʟʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʄɸɯ.  
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ʇʨʠ ʟʤʽʥʽ ʤʘʨʢʠ ʧʦʨʦʰʢʫ ʥʘ ʇʦʣʽʤʘʤ-ʊ ʟʘʟʥʘʯʝʥʽ ʪʝʥʜʝʥʮʽʾ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʟʤʽʥʥʠʤʠ (ʨʠʩ. 4.2).   

  

ʘ ʙ 

  

ʚ ʛ 

  

ʜ ʝ 

ʈʠʩ. 4.1. ɿʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʟ ʪʠʪʘʥʫ ɺʊ8 

ʜʽʘʤʝʪʨʦʤ 8 (ʘ,ʙ) 12 (ʚ,ʛ) 16 (ʜ, ʝ) ʤʤ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʚ, ʜ) ʪʘ 400/315 (ʙ, ʛ, ʝ) ʤʢʤ 
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ʆʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽ 40ʍ13 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ (ʨʠʩ. 4.3)  

ʚ ʮʽʣʦʤʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʠʤ ʩʘʤʠʤʠ ʷʚʠʱʘʤʠ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ, ʷʢ ʽ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥ ̔ʪʠʪʘʥʫ ɺʊ8, ʧʨʦʪʝ ʬʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʟʫʤʦʚʣʶʶʪʴ 

  

ʘ ʙ 

  

ʚ ʛ 

  

ʜ ʝ 

ʈʠʩ. 4.2. ɿʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʟ ʪʠʪʘʥʫ ɺʊ8 

ʜʽʘʤʝʪʨʦʤ 8 (ʘ,ʙ) 12 (ʚ,ʛ) 16 (ʜ, ʝ) ʤʤ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʚ, ʜ) ʪʘ 400/315 (ʙ, ʛ, ʝ) ʤʢʤ 
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ʟʘʛʘʣʦʤ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʥʘʯʝʥʥʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʘʤʘʛʥʽʪʥʦʛʦ ʪʠʪʘʥʫ.  

 

ʅʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʟʥʘʯʝʥʥʷ ʩʠʣ ʦʧʦʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ (ʨʠʩ. 4.4). 

  

ʘ ʙ 

  

ʚ ʛ 

  

ʜ ʝ 

ʈʠʩ. 4.3. ɿʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʟ ̔ʩʪʘʣʽ 40ʍ13 

ʜʽʘʤʝʪʨʦʤ 8 (ʘ,ʙ) 12 (ʚ,ʛ) 16 (ʜ, ʝ) ʤʤ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʚ, ʜ) ʪʘ 400/315 (ʙ, ʛ, ʝ) ʤʢʤ 
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʨʫʭ ʜʝʪʘʣʽ ʚ ʧʨʦʮʝʩʽ ʄɸʆ ʤʦʞʥʘ ʯʘʩʪʢʦʚʦ ʦʧʠʩʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʢʦʥʽʚ ʛʽʜʨʦʜʠʥʘʤʽʢʠ. ʊʦʤʫ, ʪʝʦʨʝʪʠʯʥʦ, ʩʠʣʘ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ 

ʧʨʠ ʄɸʆ ʤʦʞʝ ʦʧʠʩʫʚʘʪʠʩʷ ʬʦʨʤʫʣʦʶ (4.1): 

  

ʘ ʙ 

  

ʚ ʛ 

  

ʜ ʝ 

ʈʠʩ. 4.4. ɿʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ  ʟʽ ʩʪʘʣʽ 40ʍ13 

ʜʽʘʤʝʪʨʦʤ 8 (ʘ,ʙ) 12 (ʚ,ʛ) 16 (ʜ, ʝ) ʤʤ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 

200/100 (ʘ, ʚ, ʜ) ʪʘ 400/315 (ʙ, ʛ, ʝ) ʤʢʤ 
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Ὂ ὅϽὛ
”ὠ

ς
 

4.1 

ɼʝ, C ï ʢʦʝʬʽʮʽʻʥʪ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʪʽʣʘ, S ï 

ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʽʣʘ, V ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ” ï ʛʫʩʪʠʥʘ ʩʝʨʝʜʦʚʠʱʘ 

[74, 75]. ɿʛʽʜʥʦ ʮʽʻʾ ʬʦʨʤʫʣʠ ʪʘ ʧʨʠ ʥʝʟʤʽʥʥʦʩʪʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʪʝʦʨʝʪʠʯʥʦ, 

ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʜʝʪʘʣʽ ʫ 2 ʨʘʟʠ ʧʦʚʠʥʥʦ ʩʧʨʠʯʠʥʠʪʠ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ 

ʦʧʦʨʫ ʫ 2 ʨʘʟʠ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʜʘʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʪʘ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʽʘʤʝʪʨʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʝʪʘʣʽ ʥʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ, ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʽʜʩʦʪʢʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʣʝʥʥʷ. ʋ ʧʦʨʽʚʥʷʥʥʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ 100% ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ 

8 ʤʤ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʜʽʘʤʝʪʨʘʭ 12 ʪʘ 16 ʤʤ ʦʙʨʘʭʦʚʫʚʘʣʠʩʷ 

ʚʽʜʥʦʩʥʦ 8 ʤʤ ʱʦ ʜʦʟʚʦʣʠʣʦ ʣʽʢʚʽʜʫʚʘʪʠ ʚʧʣʠʚ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʦʙʨʦʙʣʝʥʥʷ ʥʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʽʘʤʝʪʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʪʠʪʘʥʦʚʠʭ ʜʝʪʘʣʝʡ (ʪʘʙʣ. 4.1) ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʥʝ ʻ 

ʧʨʦʧʦʨʮʽʡʥʠʤ ʟʙʽʣʴʰʝʥʥʶ ʨʦʟʤʽʨʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʊʦʙʪʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʜʽʘʤʝʪʨʫ ʜʝʪʘʣʽ ʥʘ 50% (ʟ 8 ʜʦ 12 ʤʤ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʥʘ 

20-30%, ʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʫ ʥʘ 100% (ʟ 8 ʜʦ 16  ʤʤ), ʩʠʣʘ ʦʧʦʨʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 30-50%. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʫʭ ʦʙôʻʢʪʽʚ (ʫ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʝʪʘʣʽ) ʫ ʩʝʨʝʜʦʚʠʱʽ ʄɸɯ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʨʫʭʫ ʪʘʢʠʭ ʩʘʤʠʭ ʪʠʧʽʚ ʦʙôʻʢʪʽʚ ʚ ʽʥʰʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʪʘʢʠʭ ʷʢ ʚʦʜʘ ʪʘ 

ʧʦʚʽʪʨʷ, ʜʝ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʻ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʤ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ 

ʦʙôʻʢʪʫ). ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʄɸʆ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʦʙʣʠʚʠʭ ʤʦʜʝʣʝʡ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʥʝ ʻ ʩʭʦʞʠʤʠ ʟ ʤʦʜʝʣʷʤʠ 

ʛʘʟʽʚ ʯʠ ʨʽʜʠʥʠ. 

ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʦʣʦʛʽʾ 

ʄɸɯ. ɺ ʨʦʙʦʪʘʭ [3, 36] ʧʦʢʘʟʘʥʦ, ʱʦ ʄɸɯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ 

ʪʠʧʽʚ ʢʚʘʟʽʩʪʘʙʽʣʴʥʠʭ ʬʦʨʤʦʫʪʚʦʨʝʥʴ (ʨʠʩ. 1.6): ʢʦʥʫʩʦʧʦʜʽʙʥʠʭ ʩʪʦʚʧʯʠʢʽʚ 

ʚʠʩʦʪʦʶ 11 ï 12 ʤʤ ʪʘ ʜʽʘʤʝʪʨʦʤ 3 ï 3,5 ʤʤ, ʱʦ ʧʦʪʦʚʱʝʥʦʶ ʩʪʦʨʦʥʦʶ 

ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʢʨʘʷʭ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʱʦ ʟʘʧʦʚʥʶʶʪʴ 

ʩʦʙʦʶ ʧʨʦʩʪʽʨ ʤʽʞ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ ʩʪʦʚʧʯʠʢʘʤʠ ʪʘ ʤʘʣʦʨʫʭʦʤʦʶ çʤʝʨʪʚʦʶè 
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ʟʦʥʦʶ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚ 35 ʤʤ (ʫʤʦʚʠ ʽʜʝʥʪʠʯʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ) [3, 36, 76]. 

ʊʘʙʣʠʮʷ 4.1. ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʩʠʣʠ ʦʧʦʨʫ ʜʦ ʧʨʠʨʦʩʪʫ 

ʜʽʘʤʝʪʨʫ ʜʝʪʘʣʽ ʟ ʪʠʪʘʥʫ ɺʊ8. [76] 

ɼʽʘʤʝʪʨ, 

ʤʤ 

ʆʯʽʢʫʚʘʥʝ 

ʚʽʜʥʦʰʝʥʥʷ, 

% 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʝ, % 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʄʽʥ-ʤʘʢʩ, % 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʝ, % 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʄʽʥ-ʤʘʢʩ, % 

ʇʦʣʽʤʘʤ-ʄ 200/100 400/315 

12 150 125 121-128 121 117-123 

16 200 147 141-154 138 133-142 

ʇʦʣʽʤʘʤ-ʊ 200/100 400/315 

12 150 116 112-120 129 124-132 

16 200 142 134-151 145 140-149 

 

ʐʠʨʠʥʘ çʤʝʨʪʚʠʭè ʟʦʥ ʚ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʩʷʛʘʻ 5 ï 6 ʤʤ [3, 

57 ï 59], ʪʦʤʫ ʧʨʷʤʦʾ ʚʟʘʻʤʦʜʽʾ ʥʘ ʜʝʪʘʣʴ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʮʝ ʫʪʚʦʨʝʥʥʷ ʥʝ 

ʤʘʻ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʨʦʟʛʣʷʥʫʪʠʡ ʚʧʣʠʚ ʣʠʰʝ ʢʦʥʫʩʦʧʦʜʽʙʥʠʭ ʪʘ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ. ʅʘ ʨʠʩʫʥʢʫ 4.5 ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʚʘʥʥʷ (1 ï 

ʢʦʥʫʩʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ, 2 ï çʤʝʨʪʚʽè ʟʦʥʠ, 3 ï ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ) ʪʘ 

ʾʭ ʚʟʘʻʤʦʜʽʶ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʪʘ ʬʦʨʤʦʫʪʚʦʨʝʥʴ). 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ ʪʘ 

ʫʪʚʦʨʝʥʴ ʄɸɯ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʨʦʟʤʽʨʫ ʜʝʪʘʣʽ, ʪʘʢ ʜʝʪʘʣʴ ʜʽʘʤʝʪʨʫ 8 ʤʤ 

(ʨʠʩ 4.5 ʘ) ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʟʘʻʤʦʜʽʻ ʟ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ ʯʝʨʝʟ ʾʭ 

ʨʦʟʤʽʨ, ʪʦʤʫ ʦʙʨʦʙʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʟ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʤʠ 

ʬʦʨʤʫʚʘʥʥʷʤʠ. ʅʘʪʦʤʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ (ʨʠʩ. 4.5 ʚ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʟ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, 

ʜʝʪʘʣʴ ʜʽʘʤʝʪʨʦʤ 12 ʤʤ (ʨʠʩ 4.5 ʙ) ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʻ ʟ ʮʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʧʨʦʪʝ 

ʮʷ ʚʟʘʻʤʦʜʽʷ ʜʝʱʦ ʤʝʥʰʝ. 
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ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʂʦʥʫʩʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʚʽʜʭʠʣʷʪʠʩʷ 

ʚʽʜ ʩʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʨʠ ʥʘʢʣʘʜʝʥʥʽ ʥʘ ʥʠʭ ʩʠʣʠ ʪʘ ʧʦʚʝʨʪʘʪʠʩʷ ʥʘʟʘʜ ʧʨʠ 

ʟʥʠʢʥʝʥʥʽ ʮʽʻʾ ʩʠʣʠ. ʊʦʙʪʦ ʧʨʠ ʨʫʩʽ ʜʝʪʘʣʽ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʢʦʣʠʚʘʥʥʷ 

ʬʦʨʤʦʫʪʚʦʨʝʥʴ ʄɸɯ, ʱʦ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʦʢʨʝʤʽ ʷʚʠʱʘ ʪʘʢʽ ʷʢ ʜʦʜʘʪʢʦʚʝ 

ʪʝʨʪʷ ʧʦʨʦʰʢʫ ʟ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʪʘ ʜʦʜʘʪʢʦʚʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʯʘʩʪʦʯʦʢ ʄɸʇ 

ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʪʘʢʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʧʦʪʨʝʙʫ ̒ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʟʘʻʤʦʜʽʷ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʟ ʜʝʪʘʣʣʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʮʽ 

çʚʝʨʝʪʝʥʘè ʥʝ ʟʘʢʨʽʧʣʝʥʽ ʪʘ ʤʦʞʫʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ, ʧʝʨʝʦʨʽʻʥʪʦʚʫʚʘʪʠʩʷ ʪʘ 

ʧʝʨʝʤʽʰʫʚʘʪʠʩʷ, ʱʦ ʚʥʦʩʠʪʴ ʜʦʜʘʪʢʦʚʽ ʪʘ ʭʘʦʪʠʯʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʪʨʘʪʠ ʧʨʦʮʝʩʫ. 

ɺʚʘʞʘʻʪʴʩʷ [2], ʱʦ ʚ ʮʠʭ ʫʪʚʦʨʝʥʥʷʭ ʤʦʞʫʪʴ ʜʦʜʘʪʢʦʚʦ ʚʠʥʠʢʘʪʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʧʦʥʜʝʨʦʤʦʪʦʨʥʠʭ ʩʠʣʠ, ʷʢʽ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʝ ʩʠʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩ ʄɸʆ. 

ʇʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʝʣʠʢʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ (ʜʽʘʤʝʪʨʦʤ 12 ʪʘ 16 ʤʤ) ʧʨʦʮʝʩʠ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʚʝʨʝʪʝʥʦ ʧʦʜʽʙʥʠʭ 

ʫʪʚʦʨʝʥʴ ʤʦʞʫʪʴ ʩʪʨʠʤʫʚʘʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʮʽ ʫʪʚʦʨʝʥʥʷ ʟʘʢʣʠʥʶʶʪʴʩʷ ʤʽʞ 

ʧʦʚʝʨʭʥʝʶ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ. ʊʘʢʠʡ 

ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʣʝʥʥʷ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʘʥʽʰʝ ʟʥʘʯʝʥʥʷ, ʜʝ 

ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʩʠʣʠ ʦʧʦʨʫ. 

 

ʘ ʙ ʚ 

ʈʠʩ. 4.5. ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʝʡ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤʠ ʚ ʄɸɯ [76]. 
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ʊʘʢʦʞ ʪʘʢʝ ʷʚʠʱʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʠʪʽʩʥʝʥʥʷʤ ʄɸʇ ʟ ʨʦʙʦʯʦʾ ʟʦʥʠ. ʅʘ 

ʨʠʩʫʥʢʫ 4.6 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʄɸɯ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʜʝʪʘʣʝʡ ʨʽʟʥʠʭ 

ʜʽʘʤʝʪʨʽʚ (4, 8, 16 ʪʘ 20 ʤʤ), ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʭʦʜʞʝʥʥʷ ʜʝʪʘʣʝʡ ʙʽʣʴʰʦʛʦ 

ʜ̔ ʘʤʝʪʨʫ (16 ʪʘ 20 ʤʤ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʪʽʩʥʝʥʥʷʤ ʟʥʘʯʥʦʾ ʧʦʨʮʽʾ ʄɸʇ ʟʘ 

ʤʝʞʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʟʦʥ ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʧʦʚʥʝʥʠʭ ʧʦʨʦʰʢʦʤ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʜʝʪʘʣʽ.  

  

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 4.6. ʉʪʨʫʢʪʫʨʘ ʄɸɯ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʜʝʪʘʣʽ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ, ʘ ï 

4 ʤʤ, ʙ ï 8 ʤʤ, ʚ ï 16 ʤʤ, ʛ ï 20 ʤʤ [3, 36, 76] 

 

ʁʤʦʚʽʨʥʦ, ʚʠʪʽʩʥʝʥʠʡ ʧʦʨʦʰʦʢ, ʱʦ ʙʽʣʴʰʝ ʥʝ ʧʨʠʡʤʘʻ ʫʯʘʩʪʽ ʚ ʧʨʦʮʝʩʽ 

ʄɸʆ, ʟʫʤʦʚʣʶʻ ʨʦʟʨʽʜʞʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ ʪʘ ʟ ʥʘʩʪʫʧʥʠʤ ʧʨʦʭʦʜʞʝʥʥʷʤ 

ʜʝʪʘʣʽ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʩʠʣʘ, ʱʦ ʧʨʦʪʠʩʪʦʾʪʴ ʮʴʦʤʫ ʨʫʭʫ ʟʤʝʥʰʫʻʪʴʩʷ. ʊʦʤʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʩʠʣʘ ʦʧʦʨʫ ʤʝʥʰʝ ʦʯʽʢʫʚʘʥʦʛʦ ʚʽʜʥʦʩʥʦ 

ʜʝʪʘʣʽ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ. ʆʜʥʘʢ, ʄɸʇ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʪʦʙʪʦ 

ʧʦʚʝʨʥʝʥʥʷ ʚ ʨʦʙʦʯʫ ʟʦʥʫ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʦʫʪʚʦʨʝʥʴ ʄɸɯ, ʰʚʠʜʢʽʩʪʴ 

ʧʦʚʝʨʥʝʥʥʷ ʧʦʨʦʰʢʫ ʚ ʨʦʙʦʯʫ ʟʦʥʫ, ʪʦʙʪʦ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʄɸɯ 

ʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ, ʪʦʤʫ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 
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ʚʠʪʽʩʥʝʥʥʷ ʧʦʨʦʰʢʫ ʥʘ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʽʜʥʽ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

[76]. 

ʊʘʢʦʞ ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʩʠʣʠ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʜʦ ʧʨʠʨʦʩʪʫ 

ʜʽʘʤʝʪʨʫ ʜʝʪʘʣʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʽ ʜʣʷ ʜʝʪʘʣʝʡ ʟʽ ʩʪʘʣʽ 40ʍ13. ɺ ʪʘʙʣʠʮʽ 4.2 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʨʽʩʪ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʨʦʩʪʫ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʠʪʘʥʦʚʦʾ ʜʝʪʘʣʽ.  

ʊʘʙʣʠʮʷ 4.2. ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʩʠʣʠ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʜʦ 

ʧʨʠʨʦʩʪʫ ʜʽʘʤʝʪʨʫ ʜʝʪʘʣʽ ʟʽ ʩʪʘʣʽ 40ʍ13 [76]. 

ɼʽʘʤʝʪʨ,

ʤʤ 

ʆʯʽʢʫʚʘʥʝ 

ʚʽʜʥʦʰʝʥʥʷ, 

% 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʝ, % 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʄʽʥ-ʤʘʢʩ, % 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʝ, % 

ʈʝʘʣʴʥʝ 

ʚʽʜʥʦʰʝʥʥʷ 

ʄʽʥ-ʤʘʢʩ, % 

ʇʦʣʽʤʘʤ-ʄ 200/100 400/315 

12 150 168 160-178 141 138-147 

16 200 261 245-276 197 191-203 

ʇʦʣʽʤʘʤ-ʊ 200/100 400/315 

12 150 138 126-152 127 125-134 

16 200 201 182-224 179 163-217 

 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʽ ʜʽʘʤʝʪʨʫ ʜʝʪʘʣʽ ʟʽ ʩʪʘʣʽ ʩʠʣʘ ʦʧʦʨʫ ʟʨʦʩʪʘʻ 

ʧʨʠʙʣʠʟʥʦ ʫ ʪʘʢʦʤʫ ʩʘʤʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʧʨʦʪʝ ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʥʝ ʻ ʩʪʘʙʽʣʴʥʦʶ 

ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʘʢ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ ʪʘ ʄɸɯ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ 400/315 ʤʢʤ ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʩʫʪʪʻʚʘ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄɸɯ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʟ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ 200/100 ʤʢʤ ʨʝʟʫʣʴʪʘʪ ʙʫʚ ʩʫʪʪʻʚʦ ʚʠʱʝ ʦʯʽʢʫʚʘʥʦʛʦ. ʎʝ 

ʚʢʘʟʫʻ, ʧʦ-ʧʝʨʰʝ ʥʘ ʨʽʟʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʦʙʨʦʙʣʝʥʥʷ ʬʝʨʦ- ʽ ʧʘʨʘʤʘʛʥʽʪʥʠʭ 

ʜʝʪʘʣʝʡ, ʧʦ-ʜʨʫʛʝ ʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ. ʊʦʙʪʦ 

ʯʝʨʝʟ ʤʘʛʥʽʪʥʫ ʚʟʘʻʤʦʜʽʶ ʄɸɯ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʜʝʪʘʣʣʶ, ʧʨʦʮʝʩ ʄɸʆ ʩʪʘʻ 

ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʪʠʧʫ ʪʘ ʟʝʨʥʠʩʪʦʩʪʽ ʧʦʨʦʰʢʫ. ʎʝ ʚʠʨʘʞʝʥʦ, ʥʘʩʘʤʧʝʨʝʜ, 

ʩʫʪʪʻʚʦ ʙʽʣʴʰʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʧʨʠʨʦʩʪʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ 

ʥʽʞ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰʦʶ ʤʘʛʥʽʪʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ ʪʘ 

ʙʽʣʴʰ ʱʽʣʴʥʠʤ ʧʘʢʫʚʘʥʥʷʤ ʦʢʨʫʛʣʦʛʦ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʊ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ [2]. 
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ʊʦʤʫ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʽʘʤʝʪʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʷ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ, ʟʘʛʘʣʦʤ, ʚʽʜʧʦʚʽʜʘʻ ʦʯʽʢʫʚʘʥʦʤʫ, ʧʨʦʪʝ ʯʝʨʝʟ ʤʘʛʥʽʪʥʫ 

ʚʟʘʻʤʦʜʽʶ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʟ ʄɸʇ ʧʨʠʩʫʪʥʷ ʯʫʪʣʠʚʽʩʪʴ ʧʨʦʮʝʩʫ ʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʠʧʫ ʄɸʇ. 

ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʬʝʨʦ- ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʩʦʪʢʦʚʝ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʠʣʠ ʦʧʦʨʫ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʜʦ 

ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 4.3), ʱʦ ʩʠʣʘ 

ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʟʽ ʩʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ ʩʢʣʘʜʘʻ 110-130% ʩʠʣʠ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʘʢʦʾ ʩʘʤʦʾ ʜʝʪʘʣʽ ʟ ʪʠʪʘʥʫ. ɼʣʷ ʜʽʘʤʝʪʨʫ 12 ʤʤ ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ 

ʥʝ ʤʘʻ ʩʫʪʪʻʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʦʧʦʨʫ. ɼʣʷ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ 

ʩʠʣʘ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ ʩʢʣʘʜʘʻ 80-90% ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʪʠʪʘʥʦʚʦʾ ʜʝʪʘʣʽ.  

ʊʘʙʣʠʮʷ 4.3 ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʜʦ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʜʝʪʘʣʝʡ 

[76]. 

ʊʘʢʠʡ ʥʝʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʷʩʥʶʻʪʴʩʷ ʟʘʟʥʘʯʝʥʠʤ ʚʠʱʝ ʭʘʨʘʢʪʝʨʦʤ 

ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʽ (ʨʠʩ. 4.5). ʊʦʙʪʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ 

ʦʙʨʦʙʣʝʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʝʨʪʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʄɸʇ ʩʬʦʨʤʦʚʘʥʦʛʦ ʫ 

ʩʪʽʡʢʽ ʢʦʥʫʩʦʧʦʜʽʙʥʽ ʫʪʚʦʨʝʥʥʷ [71, 72, 76]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʝʨʪʷ ʚ ʧʘʨʽ ʄɸʇ ï 

ɼʽʘʤʝʪʨ, ʤʤ/ 

ʄʘʨʢʘ ʄɸʇ 

ɺ̔ ʜʥʦʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʝ, % 

ɺ̔ ʜʥʦʰʝʥʥʷ 

ʄʽʥ-ʤʘʢʩ, % 

ɺ̔ ʜʥʦʰʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʝ, % 

ɺ̔ ʜʥʦʰʝʥʥʷ 

ʄʽʥ-ʤʘʢʩ, % 

ʇʦʣʽʤʘʤ-ʄ 200/100 ʤʢʤ 400/315 ʤʢʤ 

8 75 73-77 80 78-82 

12 100 98-105 94 92-97 

16 132 126-137 115 111-119 

ʇʦʣʽʤʘʤ-ʊ 200/100 ʤʢʤ 400/315 ʤʢʤ 

8 91 86-95 95 91-99 

12 108 100-117 94 90-104 

16 128 122-141 117 107-142 
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ʬʝʨʦʤʘʛʥʽʪʥʘ ʜʝʪʘʣʴ ʙʽʣʴʰʝ ʥʽʞ ʫ ʧʘʨʽ ʄɸʇ ï ʧʘʨʘʤʘʛʥʽʪʥʘ ʜʝʪʘʣʴ, ʯʝʨʝʟ 

ʜʦʜʘʪʢʦʚʫ ʤʘʛʥʽʪʥʫ ʚʟʘʻʤʦʜʽʶ ʧʦʨʦʰʢʫ ʟ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ [70, 76]. ʆʩʢʽʣʴʢʠ 

ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ (8 ʤʤ) ʭʘʨʘʢʪʝʨʥʝ ʚʟʘʻʤʦʜʽʻʶ ʜʝʪʘʣʽ ʟ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ, ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ ʤʦʞʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʟʚʦʨʦʪʥʽʡ ʝʬʝʢʪ ʥʘ ʩʠʣʫ ʦʧʦʨʫ. ɺʚʘʞʘʻʪʴʩʷ [2], ʱʦ ʚ 

ʧʨʝʜʩʪʘʚʥʠʮʴʢʠʭ ʦʙôʻʤʘʭ ʄɸʇ ʜʽʶʪʴ ʧʦʥʜʝʨʦʤʦʪʦʨʥ ̔ ʩʠʣʠ, ʱʦ ʤʦʞʫʪʴ ʷʢ 

ʟʙʽʣʴʰʫʚʘʪʠ, ʪʘʢ ʽ ʟʤʝʥʰʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʣʦʢʘʣʴʥʠʭ 

ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ. ʁʤʦʚʽʨʥʦ, ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʦʾ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ.  ʅʘ ʨʠʩ. 4.7 

ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʩ ʧʨʦʭʦʜʞʝʥʥʷ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ 1 ʯʝʨʝʟ ʢʦʥʫʩʦʧʦʜʽʙʥʽ 2 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʽ 3 ʬʦʨʤʫʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʨʫʡʥʘʮʽʻʶ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ. ʅʘ ʨʠʩ 4.7 ʘ ï ʟʦʙʨʘʞʝʥʦ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʨʫʭʫ ʜʝʪʘʣʽ ʯʝʨʝʟ 

ʩʝʨʝʜʦʚʠʱʝ ʄɸɯ ʪʘ ʢʦʥʪʘʢʪ ʜʝʪʘʣʽ ʟ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ, ʜʘʣʽ ʥʘ 

ʨʠʩ. 4.7 ʙ ï ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʩ ʟʤʽʱʝʥʥʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ  ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʝ ʫʪʚʦʨʝʥʥʷ ʟʘʢʣʠʥʶʻʪʴʩʷ ʤʽʞ 

ʜʝʪʘʣʣʶ ʪʘ ʢʦʥʫʩʦʧʦʜʽʙʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ ʄɸɯ. ɼʘʣʽ ʥʘ ʨʠʩ. 4.7 ï ʚ, 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʨʝʟ ʪʠʩʢ ʥʘ ʥʴʦʛʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʟʘʟʥʘʻ 

ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʨʫʩʽ, ʚʠʢʣʠʢʘʻ ʨʫʡʥʫʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʪʘ ʡʦʛʦ 

ʨʦʟʧʘʜ ʥʘ ʜʝʢʽʣʴʢʘ ʯʘʩʪʠʥ. ɿʦʙʨʘʞʝʥʝ ʥʘ ʨʠʩ. 4.7 ʚ ʨʫʡʥʫʚʘʥʥʷ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʡʤʦʚʽʨʥʦ, ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʽʟʘʮʽʶ 

ʧʦʥʜʝʨʦʤʦʪʦʨʥʠʭ ʩʠʣ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʦʢʘʣʴʥʠʭ ʤʽʢʨʦʧʦʣʽʚ, ʱʦ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʬʝʨʦʤʘʛʥʽʪʥʦʶ ʜʝʪʘʣʣʶ ʟʥʠʞʫʶʪʴ ʟʘʛʘʣʴʥʫ ʽʥʜʫʢʮʽʶ ʣʦʢʘʣʴʥʦʛʦ 

ʧʦʣʷ ʪʘ ʩʪʚʦʨʶʶʪʴ ʧʩʝʚʜʦʨʦʟʨʽʜʞʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ, ʱʦ ʽ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʯʠʥʦʶ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʷʚʠʱʘ [2, 24, 76]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʛʣʠ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʨʦʟʤʽʨʫ ʟʝʨʝʥ ʄɸʇ ʥʘ 

ʩʠʣʫ ʦʧʦʨʫ ʧʨʠ ʄɸʆ. ʇʨʠʡʥʷʪʦ, ʱʦ ʨʦʟʤʽʨ ʟʝʨʝʥ ʧʦʨʦʰʢʽʚ ʟ ʬʨʘʢʮʽʻʶ 400/315 

ʤʢʤ ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 140% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʝʨʥʘʤʠ ʧʦʨʦʰʢʽʚ 200/100 

ʤʢʤ. ɺʠʨʘʭʫʚʘʥʦ ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʽʚ ʟ ʨʽʟʥʦʶ ʟʝʨʥʠʩʪʽʩʪʶ (ʪʘʙʣ. 4.4). ɺʠʟʥʘʯʝʥʦ, ʱʦ ʨʽʟʥʠʮʷ 

ʟʥʘʯʝʥʴ ʩʠʣ ʦʧʦʨʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʟ ʚʝʣʠʢʦʶ ʟʝʨʥʠʩʪʽʩʪʶ 
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ʧʨʠʙʣʠʟʥʦ ʥʘ 120-160% ʙʽʣʴʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʯʝʥʥʷʤʠ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʛʦ ʧʦʨʦʰʢʫ. ʊʦʙʪʦ ʩʠʣʘ ʦʧʦʨʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 40%, ʱʦ ʧʨʘʢʪʠʯʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ 

ʧʦʨʦʰʢʫ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʦʧʦʨʫ ʚʽʜ ʨʦʟʤʽʨʫ ʯʘʩʪʦʢ 

ʧʦʨʦʰʢʫ. 

 

ʘ ʙ ʚ 

ʈʠʩ. 4.7. ʁʤʦʚʽʨʥʝ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʝʡ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ (8 ʤʤ) 

ʊʘʙʣʠʮʷ 4.4. ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʮʽ ʨʦʟʤʽʨʫ ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʪʘ ʨʽʟʥʠʮʽ ʚ 

ʩʠʣʘʭ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ, ʧʨʠ ʄɸʆ [76].  

ʄʘʪʝʨʽʘʣ 

ʜʝʪʘʣʽ 

ʄʘʨʢʘ 

ʧʦʨʦʰʢʫ 

ʈʽʟʥʠʮʷ ʚ 

ʟʝʨʥʠʩʪʦʩʪʽ 

ʧʦʨʦʰʢʫ,% 

ɼʽʘʤʝʪʨ ʜʝʪʘʣʽ 

8 ʤʤ 12 ʤʤ 16 ʤʤ 

ʈʽʟʥʠʮʷ ʚ ʩʠʣʘʭ ʦʧʦʨʫ,% 

ʊʠʪʘʥ 

ɺʊ8 

ʇʦʣʽʤʘʤ-ʄ 140 152 148 143 

ʇʦʣʽʤʘʤ-ʊ 140 134 149 137 

ʉʪʘʣʴ 

40ʍ13 

ʇʦʣʽʤʘʤ-ʄ 140 164 138 124 

ʇʦʣʽʤʘʤ-ʊ 140 141 130 126 

 

ɼʝʱʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʧʨʠʩʫʪʥʽ ʜʣʷ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ (150-160%). ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʷʚʠʱʝ ʪʠʤ, ʱʦ ʤʽʞ 

ʜʝʪʘʣʣʶ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ (ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʽʥʰʠʭ ʫʤʦʚʘʭ) ʪʘ ʧʦʣʶʩʥʠʤʠ 

ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʤʘʻ ʤʽʩʮʝ ʚʝʣʠʢʠʡ ʤʘʛʥʽʪʥʠʡ ʟʘʟʦʨ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʮʝʩʘʤ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʄɸɯ ʪʘ ʟʤʝʥʰʫʻ ʚʧʣʠʚ ʧʨʦʮʝʩʽʚ ʟʘʢʣʠʥʁ ʚʘʥʥ ̫ ʧʦʨʦʰʢʫ. 

ʊʦʙʪʦ, ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʜʠʥʘʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʇʨʦʪʝ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ ʤʘʛʥʽʪʥʠʡ ʟʘʟʦʨ ʩʪʘʻ ʤʝʥʰʠʤ ʚʽʜʥʦʩʥʦ 
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ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʚʦʨʦʪʥʝ, ʪʦʙʪʦ ʚʠʱʠʡ ʚʧʣʠʚ ʜʠʥʘʤʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘʜ ʤʘʛʥʽʪʥʠʤʠ. ʎʝ ʽ ʩʪʘʻ ʧʨʠʯʠʥʦʶ ʚʠʩʦʢʦʾ ʨʽʟʥʠʮʽ ʚ ʩʠʣʽ ʦʧʦʨʫ ʤʽʞ 

ʦʙʨʦʙʣʝʥʥʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʨʽʙʥʦ- ʪʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ ʧʦʨʦʰʢʽʚ.  

ʅʘʪʦʤʽʩʪʴ ʧʨʠ ʦʙʨʦʙʣʝʥʽ ʩʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ (16 ʤʤ) ʨʽʟʥʠʮʷ 

ʟʥʘʯʝʥʴ ʩʠʣ ʦʧʦʨʫ ʜʝʱʦ ʤʝʥʰʘ ʥʽʞ ʨʽʟʥʠʮʷ ʨʦʟʤʽʨʫ ʟʝʨʝʥ ʧʦʨʦʰʢʫ. ʎʝ ʚʢʘʟʫʻ 

ʥʘ ʡʤʦʚʽʨʥʽ ʧʨʦʮʝʩʠ ʤʘʛʥʽʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʄɸɯ, ʬʝʨʦʤʘʛʥʽʪʥʦʶ ʜʝʪʘʣʣʶ ʪʘ 

ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʣʠ ʦʧʦʨʫ  ʥʽʞ 

ʤʝʭʘʥʽʯʥʘ ʚʟʘʻʤʦʜʽʷ. ɼʦʜʘʪʢʦʚʦ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ 

ʨʽʟʥʠʮʶ ʦʧʦʨʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʰʢʽʚ ʨʽʟʥʠʭ ʬʨʘʢʮʽʡ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʚʧʣʠʚ ʨʦʟʤʽʨʫ ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ (ʜʣʷ ʚʩʽʭ 

ʨʦʟʛʣʷʥʫʪʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʽ). ʅʘ ʨʠʩ. 4.8 ʧʨʝʜʩʪʘʚʣʝʥʽ ʭʘʨʘʢʪʝʨʥʽ 

ʛʽʩʪʦʛʨʘʤʠ ʟʘʣʝʞʥʦʩʪʝʡ ʨʽʟʥʠʮʽ ʩʠʣʠ ʦʧʦʨʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ. 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʥʽʚʝʣʶʻ ʚʧʣʠʚ ʨʽʟʥʠʮʽ ʨʦʟʤʽʨʽʚ 

ʟʝʨʝʥ ʧʦʨʦʰʢʫ ʥʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ. ʎʝ ʷʚʠʱʝ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʝ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ. ɼʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ 

ʚʧʣʠʚʫ ʜʠʥʘʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʦʙʪʦ, ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʟʤʝʥʰʫʶʪʴ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʢʣʠʥʶʚʘʥʥʷ ʤʘʩʠʚʫ ʧʦʨʦʰʢʫ ʚ ʤʘʛʥʽʪʥʦʤʫ ʟʘʟʦʨʽ, ʪʦʤʫ ʨʦʟʤʽʨ 

ʯʘʩʪʦʢ ʧʦʨʦʰʢʫ ʤʘʻ ʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʩʠʣʠ ʦʧʦʨʫ ʪʘ ʥʘ ʄɸʆ ʟʘʛʘʣʦʤ. 

  

ʈʠʩ. 4.8. ʈʽʟʥʠʮʷ ʩʠʣʠ ʦʧʦʨʫ ʤʽʞ ʧʦʨʦʰʢʘʤʠ ʇʦʣʽʤʘʤ-ʄ (ʣʽʚʦʨʫʯ) ʪʘ 

ʇʦʣʽʤʘʤ-ʊ (ʧʨʘʚʦʨʫʯ) ʟ ʟʝʨʥʠʩʪʽʩʪʶ 400/315 ʪʘ 200/100 ʤʢʤ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʜʝʪʘʣʽ 

ʜʽʘʤʝʪʨʦʤ 8 ʤʤ ʟʽ ʩʪʘʣʽ 40ʍ13 [76] 

ʊʘʢʦʞ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʤʘʨʢʠ ʧʦʨʦʰʢʫ ʥʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʟʽ 

ʩʪʦʨʦʥʠ ʄɸɯ ʧʨʠ ʄɸʆ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ 
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ʩʠʣʘ ʪʠʩʢʫ ʙʽʣʴʰʘ ʥʽʞ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ (ʥʘ 10-30%). ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰʦʶ ʥʘʤʘʛʥʽʯʝʥʽʩʪʶ ʯʘʩʪʠʥʦʢ ʄɸɯ ʩʬʦʨʤʦʚʘʥʦʛʦ ʟ 

ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ (ʥʘ 10% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇʦʣʽʤʘʤ-ʊ), ʱʦ ʟʫʤʦʚʣʶʻ ʙʽʣʴʰ 

ʩʫʪʪʻʚʽ ʤʘʛʥʽʪʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʯʘʩʪʦʯʢʘʤʠ ʄɸɯ [2]. ɼʦʜʘʪʢʦʚʦ, ʧʦʨʦʰʦʢ ʇʦʣʽʤʘʤ-

ʄ ʤʘʻ ʙʽʣʴʰʽ (ʥʘ 40% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʇʦʣʽʤʘʤ-ʊ) ʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ ʚ 

ʧʘʨʽ ʄɸɯ-ʄɸɯ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʟʫʤʦʚʣʶʚʘʪʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ [2]. ʇʨʦʪʝ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ ʩʠʣʘ ʪʠʩʢʫ ʥʝ ʤʘʻ ʯʽʪʢʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʦʨʦʰʢʫ ʪʘ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʨʦʮʝʩʫ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ 

ʧʦʨʦʰʢʫ ʚ ʟʘʟʦʨʽ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʧʦʣʶʩʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ (ʟʘʢʣʠʥʶʚʘʥʥʷ, 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ ʪ ʜ),  ʱʦ ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ  ʜʝʪʘʣʝʡ 

ʜʽʘʤʝʪʨʦʤ 12 ʽ 16 ʤʤ ʤʘʛʥʽʪʥʠʤ ʟʘʟʦʨʦʤ [76]. 

4.2 ɿʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʴ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ ʧʨʠ ʄɸʆ ʚʽʜ 

ʨʦʟʤʽʨʚ̔ ʜʝʪʘʣʝʡ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʟʛʣʷʥʫʪʠ ʚʧʣʠʚ ʨʦʟʤʽʨʽʚ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʪʘ ʬʘʢʪʦʨʽʚ 

ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʧʦʚʝʜʽʥʢʫ ʄɸɯ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʱʦ ʜʽʻ ʥʘ ʜʝʪʘʣʴ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʦʪʨʠʤʘʥʽ ʚ 

ʮʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟʥʘʯʝʥʥʷ ʙʫʣʦ ʧʝʨʝʨʘʭʦʚʘʥʦ ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʟ ʥʠʭ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʝʪʘʣʽ, ʪʘʢʠʤ ʯʠʥʦʤ ʩʪʘʣʦ ʤʦʞʣʠʚʦ ʜʦʩʣʽʜʠʪʠ ʧʦʚʝʜʽʥʢʫ 

ʄɸɯ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʟʘʤʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ 

ʥʘ ʩʠʣʫ ʦʧʦʨʫ. ʏʝʨʝʟ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʝʪʘʣʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʚʨʘʭʫʚʘʪʠ ʫʩʝʨʝʜʥʝʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ. ʈʝʟʫʣʴʪʫʶʯʽ 

ʛʽʩʪʦʛʨʘʤʠ ʟʘʣʝʞʥʦʩʪ ̔ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʚʽʜ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʨʦʟʤʽʨʫ ʜʝʪʘʣʝʡ 

ʪʘ ʨʦʟʤʽʨʫ ʧʦʨʦʰʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.9. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʠʪʦʤʠʡ ʦʧʽʨ 

ʟʘʚʞʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʤʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ ʜʝʪʝʨʤʽʥʫʻ ʞʦʨʩʪʢʽʩʪʴ ʄɸɯ, ʱʦ ʧʨʷʤʦ 

ʚʧʣʠʚʘʻ ʥʘ ʦʧʽʨ ʨʫʭʫ ʜʝʪʘʣʽ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ.  



90 
 

  

ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 4.9. ɿʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʧʨʠ ʄɸʆ ʜʝʪʘʣʝʡ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʘ ï 

ɼʝʪʘʣʽ ʟ ʪʠʪʘʥʫ ɺʊ8 ʦʙʨʦʙʣʝʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ, ʙ ï ʩʪʘʣʽ 40ʍ13 

ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʄ, ʚ ï ʪʠʪʘʥʫ ɺʊ8 ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ, ʛ ï ʩʪʘʣʽ 40ʍ13 

ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ. 

 

ʊʘʢʦʞ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʟʝʨʝʥ 

ʧʦʨʦʰʢʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʠʤ 

ʟʫʩʠʣʣʷʤ ʦʧʦʨʫ ʨʫʭʫ ʜʝʪʘʣʽ ʧʨʠ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚʘʭ. ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ 

ʇʦʣʽʤʘʤ-ʄ, ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʙʽʣʴʰʘ ʱʽʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʦʨʦʰʢʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ, ʘ ʪʘʢʦʞ ʙʽʣʴʰʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ, ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʫ ʜʽʾ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ. 

ʋ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʤʽʨʫ ʜʝʪʘʣʽ, 

ʪʠʧʫ ʪʘ ʨʦʟʤʽʨʫ ʧʦʨʦʰʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʧʣʠʚʦʤ ʤʘʛʥʽʪʥʦʾ 

ʽʥʜʫʢʮʽʾ ʪʘ  ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘ ʚʝʣʠʯʠʥʫ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ, ʘ ʩʘʤʝ ʟʥʘʯʥʦ 



91 
 

ʙʽʣɹh ʠʡ ʚʧʣʠʚ ʽʥʜʫʢʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ. ʇʨʦʪʝ, ʫ ʙʽʣʴʰʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ ʽʥʜʫʢʮʽʾ (0,2-0,22ʊʣ) ʽʩʥʫʻ ʜʦʩʪʘʪʥʽʡ ʚʧʣʠʚ 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʝʣʠʯʠʥʫ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ. ɼʘʥʝ ʷʚʠʱʝ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ 

ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʛʨʘʬʽʢʫ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʟʨʘʟʢʫ 12 ʤʤ ʟ ʪʠʪʘʥʫ 

ɺʊ8 ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ 200-100 ʤʢʤ (ʨʠʩ. 4.10) ʎʝ ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʧʝʚʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʧʣʠʚʽʚ ʬʘʢʪʦʨʽʚ, ʪʦʙʪʦ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ 

ʟʤʝʥʰʝʥʥʽ ʤʘʛʥʽʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʧʦʨʦʰʢʫ, ʢʣʶʯʦʚʘ ʨʦʣʴ ʫ 

ʚʟʘʻʤʦʜʽʾ ʜʝʪʘʣʴ-ʽʥʩʪʨʫʤʝʥʪ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʪʠʩʢʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ 

ʧʨʠʧʘʜʘʻ ʩʘʤʝ ʥʘ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [76].  

ʇʦʷʩʥʝʥʥʷ ʪʘʢʦʞ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ ʷʢʝ 

ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʙʽʥʛʘʤʦʚʩʴʢʠʤ. ɹʽʥʛʘʤʦʚʩʴʢʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʥʘʟʠʚʘʶʪʴ 

ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʪʚʝʨʜʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʪʽʣʘ ʜʦ ʧʝʚʥʦʾ ʪʦʯʢʠ ʟʩʫʚʫ, ʪʘ 

ʧʦʚʝʜʽʥʢʫ ʨʽʜʠʥʠ (ʫʪʚʦʨʝʥʥʷ ʪʝʯʽʾ ʩʝʨʝʜʦʚʠʱʘ) ʧʽʩʣʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʪʦʯʢʘ 

ʟʩʫʚʫ ʜʣʷ ʄɸɯ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʷʢ ʧʨʷʤʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʦʨʩʪʢʦʩʪʽ ʄɸɯ. ʇʨʠ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ ʽʥʜʫʢʮʽʾ (0,2-0,22ʊʣ) 

(ʥʠʟʴʢʽʡ ʞʦʨʩʪʢʦʩʪʽ) ʮʷ ʪʦʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʥʠʟʴʢʠʭ ʟʫʩʠʣʴ. ʊʦʤʫ 

ʧʦʚʝʜʽʥʢʘ ʩʝʨʝʜʦʚʠʱʘ ʄɸɯ ʧʨʠ ʤʘʣʠʭ ʚʝʣʠʯʠʥʘʭ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʩʭʦʞʘ ʟ 

ʧʦʚʝʜʽʥʢʦʶ ʨʽʜʠʥʠ. ɿʚʽʜʩʠ ʽ ʧʨʷʤʠʡ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʧʠʪʦʤʠʡ 

ʦʧʽʨ ʘʥʘʣʦʛʽʯʥʠʡ ʜʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʛʽʜʨʘʚʣʽʢʠ. ʇʨʠ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʪʦʯʢʘ ʟʩʫʚʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʚʠʩʦʢʠʭ ʟʫʩʠʣʴ, ʪʦʤʫ ʜʣʷ 

ʧʝʨʝʭʦʜʫ ʄɸɯ ʚʽʜ ʪʚʝʨʜʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʜʦ ʨʽʜʢʦʛʦ ʩʪʘʥʫ, ʪʦʙʪʦ ʟʩʫʚʫ 

ʩʝʨʝʜʦʚʠʱʘ, ʥʝʦʙʭʽʜʥʘ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ [77]. ʇʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʮʷ ʪʦʯʢʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʷʛʥʫʪʦʶ, ʪʦʤʫ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʥʷʭ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ (ʙʽʣʴʰʝ 0,22 ʊʣ) ʚʠʟʥʘʯʘʻ ʧʦʚʝʜʽʥʢʫ ʄɸɯ ʷʢ ʪʚʝʨʜʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [76]. 
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ʈʠʩ. 4.10. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʤʘʛʥʽʪʥʦʾ 

ʽʥʜʫʢʮʽʾ ʜʣʷ ʟʨʘʟʢʫ 8 ʤʤ (ʘ, ʚ) ʪʘ 12 ʤʤ (ʙ, ʛ) ʟ ʪʠʪʘʥʫ ɺʊ8 ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʧʦʨʦʰʢʦʤ ʇʦʣʽʤʘʤ-ʊ (ʘ, ʙ) ʪʘ ʇʦʣʽʤʘʤ-ʄ (ʚ, ʛ) ʟ ʟʝʨʥʠʩʪʽʩʪʶ 200-100 ʤʢʤ [76]. 

 

4.3 ʆʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʩʠʣʫ ʦʧʦʨʫ 

ʑʝ ʦʜʥʠʤ ʥʝʧʨʷʤʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʥʘ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʪʘ ʥʘ ʧʨʦʮʝʩ ʄɸʆ ʟʘʛʘʣʦʤ ʻ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʥʘ ʪʦʯʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɼʘʥʥʽ, ʦʪʨʠʤʘʥʥʽ ʟ ʜʘʪʯʠʢʘ ʫ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʧʝʨʽʦʜʠʯʥʽ ʬʫʥʢʮʽʾ, ʱʦ ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ. ʍʘʨʘʢʪʝʨʥʽ ʛʨʘʬʽʢʠ ʪʘʢʠʭ ʬʫʥʢʮʽʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.11. ʊʘʢʽ 

ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʜʽʘʧʘʟʦʥ ʪʦʯʥʦʩʪʽ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ ʜʘʥʠʭ, ʘʙʦ ʞ ʥʘ 

ʜʦʜʘʪʢʦʚʽ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʄɸʆ. ʎʠʤʠ ʷʚʠʱʘʤʠ ʤʦʞʫʪʴ 
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ʙʫʪʠ ʦʥʦʚʣʝʥʥʷ ʧʦʨʦʰʢʫ, ʧʝʨʝʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʬʦʨʤʫʚʘʥʴ ʄɸɯ 

ʧʦʥʜʝʨʦʤʦʪʦʨʥʽ ʩʠʣʠ ʪʘ ʽʥ [2, 76]. 
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ʈʠʩ. 4.11. ʇʝʨʽʦʜʠʯʥʽ ʬʫʥʢʮʽʾ ʟʤʽʥʠ ʩʠʣʠ ʦʧʦʨʫ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ 

ʄɸʆ ʜʝʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 12 ʤʤ ʟʽ ʩʧʣʘʚʫ ɺʊ8 ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-

ʄ 400/315ʤʢʤ ʟʽ ʰʚʠʜʢʽʩʪʶ ʘ) ï 1 ʤ/ʩ, ʙ) ï 3 ʤ/ʩ [76] 

 

ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʨʽʟʥʠʮʽ ʤʽʥʽʤʘʣʴʥʠʭ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ 

ʜʣʷ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʨʠʩ. 4.12 ʟʦʙʨʘʞʝʥʦ ʭʘʨʘʢʪʝʨʥʽ ʛʽʩʪʦʛʨʘʤʠ  

ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ, ʛʦʣʦʚʥʦʶ 

ʪʝʥʜʝʥʮʽʻʶ, ʩʧʽʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ʻ ʪʽʣʴʢʠ ʚʧʣʠʚ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʝʪʘʣʽ ʚ ʄɸɯ. 

ɺʩʽ ʽʥʰʽ ʬʘʢʪʦʨʠ (ʤʘʪʝʨʽʘʣ, ʨʦʟʤʽʨ ʜʝʪʘʣʽ, ʤʘʨʢʘ, ʨʦʟʤʽʨ ʧʦʨʦʰʢʫ) ʥʝ ʤʘʶʪʴ 

ʚʧʣʠʚʫ ʥʘ ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʘʙʦ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʽ ʤʘʡʞʝ ʥʝʩʫʪʪʻʚʠʡ ʚʧʣʠʚ 

(ʚʝʣʠʯʠʥʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ). ʅʘ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʥʠʮʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʽ 

ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʷʛʘʻ 30-35% ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ, ʮʝ ʤʦʞʝ 

ʘʙʦ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʙʦ ʚʢʘʟʘʪʠ ʥʘ ʥʝʚʽʜʦʤʽ ʜʦ ʮʴʦʛʦ 

ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʄɸʆ [76]. 
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ʈʠʩ. 4.12. ʍʘʨʘʢʪʝʨʥʽ ʛʨʘʬʽʢʠ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʪʠʪʘʥʦʚʦʛʦ ʩʧʣʘʚʫ ɺʊ8 ʧʦʨʦʰʢʦʤ 

ʇʦʣʽʤʘʤ-ʊ 200/100 ʤʢʤ ʜʝʪʘʣʴ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ (ʘ) ʪʘ 16 ʤʤ (ʙ), ʘ ʪʘʢʦʞ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʉʪʘʣʽ 40ʍ13 ʇʦʣʽʤʘʤ-ʄ 400/315 ʤʢʤ ʜʝʪʘʣʴ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ (ʚ) ʪʘ 

16 ʤʤ (ʛ) [76]. 

 

ʊʘʢʫ ʪʝʥʜʝʥʮʽʶ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʧʨʦʮʝʩʫ ʄɸʆ ʥʘ ʚʝʣʠʢʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʦʙʨʦʙʢʠ. ɺ ʨʦʙʦʪʽ [2] ʟʘʟʥʘʯʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʄɸɯ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʣʽ ʰʚʠʜʢʦʩʪʽ ʩʧʨʠʷʶʪʴ 

ʚʠʩʦʢʠʤ ʯʠʩʣʘʤ ʈʝʡʥʦʣʴʜʩʘ, ʪʦʙʪʦ ʩʪʚʦʨʝʥʥʶ ʪʫʨʙʫʣʝʥʪʥʠʭ ʨʝʞʠʤʽʚ ʪʝʯʽʾ 

ʄɸɯ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʟʦʢʨʝʤʘ ʚ ʚʝʣʠʯʠʥʽ ʩʠʣʠ ʦʧʦʨʫ [2, 76]. 

ʊʘʢʦʞ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʦʩʦʙʣʠʚʦʩʪʽ ʙʽʥʛʘʤʦʚʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʫʪʴ 

ʟʫʤʦʚʣʶʚʘʪʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʦʙʪʦ, ʧʝʨʝʙʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʫ ʢʚʘʟʽ ʪʚʝʨʜʦʤʫ 

ʩʪʘʥʽ, ʧʨʠ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʙʨʦʙʣʝʥʥʷ, ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʦ 
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ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʢʦʣʠʚʘʥʴ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʭʚʠʣʴʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ [2, 76]. 

ʇʨʦʪʝ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʷʚʠʱʘ ʧʨʷʤʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʟʘʧʠʪʫ ʜʘʥʠʭ 

ɸʎʇ. ɺʘʨʪʦ ʥʘʛʘʜʘʪʠ, ʱʦ ʜʣʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ɸʎʇ ʟ 

ʯʘʩʪʦʪʦʶ ʟʘʧʠʪʫ 10 ɻʮ, ɼʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʮʴʦʛʦ ʷʚʠʱʘ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʦʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ ʟ ʙʽʣʴʰʦʶ ʯʘʩʪʦʪʦʶ 

ʟʘʧʠʪʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʜʝʪʘʣʴʥʽʰʝ ʜʦʩʣʽʜʠʪʠ ʧʨʦʮʝʩʠ ʢʦʣʠʚʘʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʪʘ 

ʚʠʢʣʶʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʭʠʙʦʢ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ.   

4.4 ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʦʧʦʨʫ ʟ ʙʦʢʫ ʄɸɯ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʪʦʥʢʦʾ ʜʝʪʘʣʽ ʪʠʧʫ ʣʦʧʘʪʢʘ ɻʊɼ 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [2, 27, 55, 60, 61] ʧʦʢʘʟʘʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʦʙʨʦʙʣʝʥʥʷ 

ʣʦʧʘʪʦʢ ɻʊɼ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʦʧʽʨ ʨʫʭʫ ʜʝʪʘʣʽ ʟʽ ʩʪʦʨʦʥʠ ʄɸɯ ʥʘ ʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ 

ʦʙʨʦʙʣʝʥʥʷ ʧʝʨʝʜ ʦʙʨʦʙʣʶʚʘʥʦʶ ʣʦʧʘʪʢʦʶ ʨʫʭʘʻʪʴʩʷ ʤʘʩʘ ʧʦʨʦʰʢʫ ʫ ʚʠʛʣʷʜʽ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʬʦʨʤʫʚʘʥʴ, ʪʦʙʪʦ ʯʘʩʪʦʯʢʠ ʧʦʨʦʰʢʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʫʭʘʶʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʟʫʤʦʚʣʶʻ ʤʽʥʽʤʘʣʴʥʝ ʚʠʜʘʣʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ. ʊʘʢʦʞ ʮʝ ʩʪʚʦʨʶʻ ʫʱʽʣʴʥʝʥʫ ʟʦʥʫ ʄɸɯ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʨʫʭʦʚʽ ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʪʦʙʪʦ ʧʨʠʩʫʪʥʽ ʟʙʽʣʴʰʝʥʽ ʩʠʣʠ ʦʧʦʨʫ. ʅʘʪʦʤʽʩʪʴ 

ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʨʠʚʦʤ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʬʦʨʤʫʚʘʥʴ ʧʝʨʝʜ ʜʝʪʘʣʣʶ ʪʘ,  ʷʢ ʥʘʩʣʽʜʦʢ, ʘʢʪʠʚʥʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʯʘʩʪʦʢ ʄɸɯ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ [2, 27, 55, 60, 61]. ʊʘʢʽ 

ʪʚʝʨʜʞʝʥʥʷ ʩʫʧʝʨʝʯʘʪʴ ʜʘʥʠʤ ʦʪʨʠʤʘʥʠʤ ʫ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ, ʪʦʤʫ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʜʝʪʘʣʴʥʽʰʝ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʩʠʣʫ ʦʧʦʨʫ ʧʨʠ 

ʄɸʆ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʦʥʢʦʾ ʜʝʪʘʣʽ ʪʠʧʫ ʣʦʧʘʪʢʘ.   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʩʠʣ ʧʨʠ ʄɸʆ ʪʦʥʢʦʾ ʜʝʪʘʣʽ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʜʝʪʘʣʴ ʟ ʙʦʢʫ ʄɸɯ ʚʠʢʣʘʜʝʥʫ ʚ ʨʦʟʜʽʣʽ 2. ɿʨʘʟʢʘʤʠ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʠ ʪʦʥʢʽ ʣʦʧʘʪʢʠ ɻʊɼ ʪʦʚʱʠʥʦʶ 1 ʤʤ,  ʚʠʩʦʪʦʶ 35 ʤʤ (ʨʠʩ. 

4.13). ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʩʧʣʘʚʫ ʪʠʪʘʥʘ ɺʊ-18. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʣʦʧʘʪʦʢ ʚ 
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ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʤʽʥʶʚʘʣʠ ʚ ʜʽʘʧʘʟʦʥʽ 1 ï 3,5 ʤ/ʩ, ʘ ʽʥʜʫʢʮʽʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ 

ʤʝʞʘʭ 0,2 ï 0,25 ʊʣ. 

  

ʈʠʩ. 4.13. ʌʦʪʦʛʨʘʬʽʾ ʣʦʧʘʪʢʠ ɻʊɼ, ʱʦ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʅʘ ʨʠʩʫʥʢʫ 4.14 ʧʦʢʘʟʘʥʦ ʛʽʩʪʦʛʨʘʤʠ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʦʧʦʨʫ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʧʨʠ ʦʙʨʦʙʣʝʥʽ ʪʦʥʢʦʾ ʜʝʪʘʣʽ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʦʙʨʦʙʣʝʥʥʷ ʪʦʥʢʦʾ ʜʝʪʘʣʽ ʧʦʨʦʰʢʘʤʠ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 200/100 ʤʢʤ (ʨʠʩ. 4.14 ʘ, ʙ) 

ʥʝ ʤʘʻ ʯʽʪʢʦʛʦ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʩʠʣʠ ʦʧʦʨʫ, ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ 

ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ ʩʫʪʪʻʚʠʤ, ʭʦʯ ʽ ʤʝʥʰʠʤ ʥʽʞ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ 16 ʤʤ, ʘ ʩʘʤʝ 150 ʅ/ʊʣ. ʅʘʪʦʤʽʩʪʴ, 

ʦʙʨʦʙʣʝʥʥʷ ʮʽʻʾ ʞ ʜʝʪʘʣʽ ʧʦʨʦʰʢʘʤʠ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 400/315 ʤʢʤ (ʨʠʩ. 4.14 ʚ, ʛ) 

ʚʢʘʟʫʻ ʥʘ ʽʥʘʢʰʠʡ ʭʘʨʘʢʪʝʨ ʦʙʨʦʙʣʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ 

ʦʙʨʦʙʣʝʥʥʷ 3 ï 3,5 ʤ/ʩ ʧʨʠʩʫʪʥʻ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ (ʥʘ 10 ï 25%). ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʷʚʠʱʘ ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʘʭ [2, 3, 27, 55, 60, 61]. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʧʨʠ ʄɸʆ ʪʦʥʢʦʾ ʜʝʪʘʣʽ ʩʫʪʪʻʚʦ ʤʝʥʰʽ ʥʽʞ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʙʽʣʴʰʠʭ ʜʝʪʘʣʝʡ ʟ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʽʚ. 
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ʘ ʙ 

  

ʚ ʛ 

ʈʠʩ. 4.14. ɿʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʦʧʦʨʫ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʄɸʆ ʣʦʧʘʪʢʠ ɻʊɼ ʧʦʨʦʰʢʘʤʠ ʇʦʣʽʤʘʤ-ʊ 200/100 

(ʘ) 400/315 (ʚ) ʤʢʤ ʪʘ ʇʦʣʽʤʘʤ-ʄ 200/100 (ʙ) 400/315 (ʚ) ʤʢʤ 

 

ɼʣʷ ʢʨʘʱʦʛʦ ʧʦʷʩʥʝʥʥʷ ʷʚʠʱʘ ʨʦʟʨʠʚʫ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʄɸɯ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʧʦʚʝʜʽʥʢʫ ʧʦʨʦʰʢʫ ʚ ʟʦʥʽ ʧʝʨʝʜ ʜʝʪʘʣʣʶ. ʉʭʝʤʘʪʠʯʥʦ 

ʧʦʚʝʜʽʥʢʘ ʯʘʩʪʦʢ ʄɸʇ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4.15. ʁʤʦʚʽʨʥʦ, ʜʨʽʙʥʽ ʟʝʨʥʘ ʄɸʇ 

ʬʨʘʢʮʽʾ 200/100 ʤʢʤ ʤʦʞʫʪʴ ʟʘʪʨʠʤʫʚʘʪʠʩʷ ʥʘ ʪʦʨʮʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ (ʯʝʨʝʟ 

ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʚ ʾʭ ʨʦʟʤʽʨʘʭ), ʮʝ ʟʫʤʦʚʣʶʻ ʫʱʽʣʴʥʝʥʥʷ ʄɸɯ ʪʘ ʷʢ ʥʘʩʣʽʜʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʛʥʽʪʥʠʭ ʩʠʣ, ʱʦ ʟôʻʜʥʫʶʪʴ ʯʘʩʪʢʠ ʧʦʨʦʰʢʫ ʤʽʞ ʩʦʙʦʶ (ʨʠʩ. 4.15 

ʘ). ʊʘʢʽ ʫʱʽʣʴʥʝʥʽ ʟʦʥʠ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʨʠʚʫ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʬʦʨʤʫʚʘʥʴ 

ʧʦʨʦʰʢʫ (ʧʦʢʘʟʘʥʦ ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ), ʪʘ  ʫʪʨʠʤʫʶʪʴ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ, ʟʦʢʨʝʤʘ ʽ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʤʘʛʥʽʪʥʠʭ ʩʠʣ, ʱʦ ʟôʻʜʥʫʶʪʴ 

ʯʘʩʪʦʯʢʠ ʧʦʨʦʰʢʫ ʤʽʞ ʩʦʙʦʶ. ʅʘʪʦʤʽʩʪʴ, ʯʘʩʪʢʠ ʧʦʨʦʰʢʫ ʟ ʟʝʨʥʠʩʪʽʩʪʶ 
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400/315 ʤʢʤ (ʨʠʩ. 4.15 ʙ) ʥʝ ʩʭʠʣʴʥʽ ʜʦ ʟʘʪʨʠʤʢʠ ʟʥʘʯʥʦʾ ʤʘʩʠ ʧʦʨʦʰʢʫ ʥʘ ʪʦʨʮʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʯʝʨʝʟ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʟʝʨʝʥ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʪʦʨʮʝʤ 

ʜʝʪʘʣʽ. ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʤʽʱʝʥʥʷ ʟʝʨʝʥ ʩʧʨʠʷʻ ʷʚʠʱʫ ʨʦʟʨʠʚʫ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ (ʧʦʢʘʟʘʥʦ ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ) ʧʦʨʦʰʢʫ ʧʨʠ ʚʠʩʦʢʠʭ 

ʰʚʠʜʢʦʩʪʷʭ ʦʙʨʦʙʣʝʥʥʷ, ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʧʨʠʷʻ ʨʽʟʢʦʤʫ ʧʘʜʽʥʥʶ ʩʠʣ ʦʧʦʨʫ ʟʽ 

ʩʪʦʨʦʥʠ ʄɸɯ. ʎʝ ʬʘʢʪʠʯʥʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʚʝʜʝʥʠʡ ʚ ʨʦʙʦʪʘʭ [2, 3, 27, 55, 60, 

61] ʨʫʡʥʫʚʘʥʥʷ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʟ ʧʦʨʦʰʢʫ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ 

ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʟʘʟʦʨʫ ʧʝʨʝʜ ʜʝʪʘʣʣʶ ʧʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ. ɺʘʨʪʦ ʪʘʢʦʞ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʮʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʄɸʆ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʦʰʢʫ ʇʦʣʽʤʘʤ-ʄ (ʨʠʩ 4.14 ʚ). ʎʝ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ 

ʦʢʨʫʛʣʦʶ ʬʦʨʤʦʶ ʟʝʨʝʥ ʪʘʢʦʛʦ ʧʦʨʦʰʢʫ, ʱʦ ʟʫʤʦʚʣʶʻ ʤʝʥʰʝ ʟʘʢʣʠʥʶʚʘʥʥʷ 

ʤʽʞ ʯʘʩʪʦʯʢʘʤʠ ʧʦʨʦʰʢʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʢʦʣʴʯʘʩʪʠʤ ʧʦʨʦʰʢʦʤ, ʱʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʩʧʨʠʷʻ ʟʨʠʚʫ ʯʘʩʪʦʢ ʧʦʨʦʰʢʫ ʟ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʪʘ ʨʫʡʥʫʚʘʥʥʷ 

ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʫʪʚʦʨʝʥʴ ʰʣʷʭʦʤ ʨʦʟôʻʜʥʘʥʥʷ ʯʘʩʪʦʢ ʧʦʨʦʰʢʫ ʤʽʞ ʩʦʙʦʶ. 

  

ʘ ʙ 

ʈʠʩ. 4.15. ʉʭʝʤʘʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʚʝʨʝʪʝʥʦʧʦʜʽʙʥʠʭ ʬʦʨʤʫʚʘʥʴ 

ʚ ʄɸɯ ʩʬʦʨʤʦʚʘʥʦʛʦ ʟ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʭ (ʘ) ʪʘ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʭ (ʙ) ʧʦʨʦʰʢʽʚ 

ʧʨʠ ʄɸʆ ʪʦʥʢʦʾ ʜʝʪʘʣʽ ʪʠʧʫ ʣʦʧʘʪʢʘ ʢʦʤʧʨʝʩʦʨʘ ɻʊɼ 

 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʝʪʘʣʝʡ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʠʭ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʠʣʠ ʦʧʦʨʫ ʟʘʬʽʢʩʦʚʘʥʠʭ ʦʙʣʘʜʥʘʥʥʷʤ. 


