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ɸʅʆʊɸʎɯʗ  

ɹʫʨʣʘʢʘ ʉ.ɸ. çʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚè. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 133-ʛʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɺʽʥʥʠʮʷ, 2021. 

ɼʘʥʘ ʨʦʙʦʪʘ ʩʪʦʩʫʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʨʦʙʣʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʧʨʠ ʨʦʙʦʪʽ ʥʘ 

ʩʫʤʽʰʽ ʧʘʣʠʚ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʻ 

ʙʽʦʧʘʣʠʚʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ 

ʧʘʣʠʚʘ ʽ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʘʛʨʝʩʠʚʥʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʐʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʚʩʝʙʽʯʥʦʛʦ, 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʧʘʣʠʚʘ ʥʘ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ. ɸ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʷʥʥʷ. 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʦ ʟʚôʷʟʦʢ ʨʦʙʦʪʠ 

ʟ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʪʝʤʦʶ, ʧʦʩʪʘʚʣʝʥʦ ʤʝʪʫ ʪʘ ʚʠʟʥʘʯʝʥʦ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ, ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʦʩʦʙʠʩʪʠʡ ʪʚʦʨʯʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʇʦʜʘʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʘʧʨʦʙʘʮʽʾ ʪʘ 

ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʧʠʪʘʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʨʦʙʦʪʠ ʥʘ 

ʙʽʦʧʘʣʠʚʽ ʪʘ ʡʦʛʦ ʩʫʤʽʰʘʭ, ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʥʘ ʨʦʙʦʪʫ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʘ ʃʠʰʝʚʩʴʢʦʛʦ ʆ.ʉ. ʪʘ ʫʪʦʯʥʝʥʘ ʧʨʦʬʝʩʦʨʦʤ 

ʈʘʟʣʝʡʮʝʚʠʤ ʄ.ʌ. 
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ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ, 

ʨʦʟʨʦʙʣʝʥʦ ʟʤʽʰʫʚʘʯ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʩʫʤʽʰʝʚʠʤ 

ʧʘʣʠʚʦʤ, ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ (ʄʊɸ), 

ʨʦʟʨʦʙʣʝʥʦ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʙʦʪʠ ʄʊɸ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʨʦʟʨʘʭʫʥʢʫ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʧʦʪʦʢʽʚ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʘ ʭʘʨʘʢʪʝʨʥʠʭ ʜʽʣʷʥʢʘʭ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʠʪʨʘʪ Q ʪʘ ʪʠʩʢʽʚ ʈ ʥʘ ʚʩʽʭ 

ʢʣʶʯʦʚʠʭ ʣʘʥʢʘʭ ʩʠʩʪʝʤʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʚʠʛʫʥʘ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ ʚʧʣʠʚʘʻ ʥʘ 

ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ Ne ïʧʦʪʫʞʥʽʩʪʴ, Gʛ ï ʛʦʜʠʥʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ, ge ïʧʠʪʦʤʫ 

ʚʠʪʨʘʪʫ ʜʚʠʛʫʥʘ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ W - ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʫʤʽʰʽ Ŭ. ɺʠʟʥʘʯʝʥʽ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʽʜ ʚʤʽʩʪʫ 

ʙʽʦʧʘʣʠʚʘ.  

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʧʨʦʛʨʘʤʫ ʪʘ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ. 

ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʦʧʪʠʤʽʟʘʮʽʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʪʦʨʘ ʉʘʚʦʥʽʫʩʘ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʤʽʰʫʚʘʯʘ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ 

ʚʠʙʨʘʥʦ ʜʚʘ ʥʝʟʘʣʝʞʥʠʭ ʬʘʢʪʦʨʠ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ (ʟʫʩʠʣʣʷ 

ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ P, ʢʛ) ʪʘ ʚʠʜ ʧʘʣʠʚʘ, ʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʷʛʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʚʥʦʬʘʢʪʦʨʥʠʡ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ, ʟ ʪʨʴʦʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ 

ʧʝʨʝʜʘʯ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʥʠʞʫʶʯʦʛʦ ʨʝʜʫʢʪʦʨʘ), ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ʪʘ ʚʠʜ 

ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʧʘʣʠʚʘ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʪʘ ʪʷʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʊɸ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʮʽʾ ʦʨʘʥʢʠ ʪʘ 
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ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʙʽʦʧʘʣʠʚʘ ʽ ʡʦʛʦ ʩʫʤʽʰʝʡ ʥʘ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, ʟʤʽʥʠ ʢʫʪʘ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʚʦʛʦ 

ʧʘʣʠʚʘ ʟ ʚʤʽʩʪʦʤ ʙʽʦʢʦʤʧʦʥʝʥʪʘ ʜʦ 50%. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ 30% 

ʙʽʦʧʘʣʠʚʘ ʫ ʩʫʤʽʰʽ ʨʦʙʦʪʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʥʝ ʧʦʛʽʨʰʫʻʪʴʩʷ 

ʧʨʠ ʟʤʽʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʧʘʣʠʚʦʧʦʜʘʯʽ ʧʦʢʘʟʘʚ, ʱʦ ʜʽʘʤʝʪʨ ʢʨʘʧʣʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ 

ʟʙʽʣʴʰʠʚʩʷ ʥʘ 9%, ʢʫʪ ʚʧʦʨʩʢʫʚʘʥʥʷ ʟʤʝʥʰʠʚʩʷ ʥʘ 9%, ʘ ʥʘ ʩʪʽʥʢʠ ʢʘʤʝʨʠ 

ʟʛʦʨʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ ʧʦʪʨʘʧʣʷʻ ʣʠʰʝ 59% ʧʘʣʠʚʘ, ʘ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ 79%, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʪʘ ʦʪʨʠʤʘʥʥʷʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. 

ɺʠʟʥʘʯʝʥʦ ʨʽʟʥʠʮʶ ʚʽʜʢʨʠʪʪʷ ʜʨʦʩʝʣʷ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʥʝʦʙʭʽʜʥʦʤʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʧʣʠʚʘʻ ʥʘ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ, ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ, 

ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʪʘʢ ʧʨʠ æS = 0,5, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʚʽʜʥʦʰʝʥʥʶ 5%ɼʇ/95%ɹʇ ge = 267 ʛ/(ʢɺʪ ʛʦʜ), ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʧʨʠ ʨʦʙʦʪʽ ʥʘ 

ʩʫʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ 5%ɼʇ/95%ɹʇ ʥʘ 9,9% ʙʽʣʴʰʠʡ ʧʦʨʽʚʥʷʥʦ ʟ 95%ɼʇ/5%ɹʇ, 

ʘ ʝʢʦʥʦʤʽʷ ʧʘʣʠʚʘ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʩʫʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ 5%ɼʇ/95%ɹʇ ʥʘ 3,9% 

ʤʝʥʰʘ ʧʦʨʽʚʥʷʥʦ ʟ 95%ɼʇ/5%ɹʇ. ʇʦʪʫʞʥʽʩʪʴ ʧʨʠ ʟʙʽʣʴʰʝʥʽ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ 

ʜʦ 95% ʧʘʜʘʻ ʥʘ 10%. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʪʘ ʧʨʦʚʝʜʝʥʦʛʦ ʟʘ ʥʝʶ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ 

ʄʊɸ ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʙʨʘʪʠ ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʣʫʞʥʠʭ ʢʦʨʧʫʩʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʦʨʥʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 
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ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʧʦʙʫʜʦʚʘʥʽ 

ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʽʚ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʽʟʘʮʽʾ: ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʧʠʪʦʤʘ 

ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ge), ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ W) ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʢʨʠʪʝʨʽʶ (ʧʦʛʝʢʪʘʨʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ). ʂʦʤʧʣʝʢʩʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ɸu, 

ʱʦ ʦʮʽʥʶʻ ʚʧʣʠʚ ʚʩʽʭ ʪʨʴʦʭ ʢʨʠʪʝʨʽʾʚ, ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʜʣʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʝ 

ʙʽʣʴʰʝ 0,659, ʜʣʷ ɹ20 ï 0,812 ʜʣʷ ɹ50 ï 1,064 ʽ ʜʣʷ ʙʽʦʧʘʣʠʚʘ 2,87. 

ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʜʚʠʛʫʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 

ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʧʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ (ʚʽʜ 13,7 ʜʦ 39%). ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʜʽʾ ʽʥʝʨʮʽʡʥʠʭ ʩʠʣ ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʭ ʤʘʩ. 

ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦ ʤʽʨʽ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚʽʜ 6,0 

ʜʦ 10,1%). ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʪʠʩʢʫ ʚ 

ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʧʘʨʘʤʝʪʨʠ 

ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʘ ʽʥʜʠʢʘʪʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʦʥʠ 

ʚʽʜʽʛʨʘʶʪʴ ʧʨʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʘʭ ʘʙʦ ʨʽʟʢʠʭ ʟʤʽʥʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʚʠʟʥʘʯʝʥʘ ʝʢʦʥʦʤʽʯʥʘ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʤʽʰʫʚʘʯʘ ʪʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʪʘ ʟʤʽʰʫʚʘʯʘ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʧʝʨʰʝ:  

 ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʙʽʦʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ ʥʘ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ; 

 ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʟʤʽʰʫʚʘʥʥʷ ɼʇ ʪʘ ɹʇ ʧʘʣʠʚ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʪʘ 

ʝʣʝʢʪʨʦʥʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʯʫʪʣʠʚʫ ʜʦ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʄʊɸ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʤʽʰʽ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ; 

 ʚʠʨʽʰʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ 

ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ; 

ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ: 

 ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʧʘʣʠʚʘ; 
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 ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʽʦʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ:  

 ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʢʣʘʜʫ ʧʘʣʠʚʘ. 

- ʩʠʩʪʝʤʫ ʟʤʽʰʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ ʟ 

ʜʨʦʩʝʣʷʤʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ; 

- ʟʤʽʰʫʚʘʯ ʙʽʦʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʪʦʨʘ ʉʘʚʦʥʽʫʩʘ ʥʘ ʙʘʟʽ 

ʬʽʣʴʪʨʘ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʜʚʠʛʫʥʘ ɼ-240. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʪʝʦʨʝʪʠʯʥʠʭ 

ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ, ʧʦʣʷʛʘʻ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ, ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʽʣʴʰʠʪʠ 

ʚʤʽʩʪ ʙʽʦʧʘʣʠʚʘ ʫ ʩʫʤʽʰʽ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʦʨʘʥʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʪʘ 

ʟʤʽʰʫʚʘʯ ʜʦʟʚʦʣʷʶʪʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʧʘʣʠʚʦ ʷʢ ʚ ʯʠʩʪʦʤʫ ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʩʫʤʽʰʝʡ ʧʘʣʠʚʘ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʚʩʽʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʰʠʥʥʠʡ ʘʛʨʝʛʘʪ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʧʪʠʤʽʟʘʮʽʷ, 

ʽʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ, ʩʫʤʽʰʝʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ, ʟʤʽʰʫʚʘʯ, 

ʙʽʦʧʘʣʠʚʦ, ʜʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ, ʩʫʤʽʰ, ʪʨʘʢʪʦʨ.  
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ABSTRACT 

Burlaka S.A. çIncreasing the efficiency of using machine units when working 

on a fuel mixtureè. Qualification scientific work on the rights of the manuscript. 

Thesis on obtaining a scientific degree of the candidate of technical sciences 

(doctor of philosophy) on the specialty 133 ï mechanical engineering. Vinnytsia 

National Agrarian University, Vinnytsia, 2021. 

This work concerns the relevant scientific and technical problem of improving 

the efficiency of machine units while working with a mixture of fuels. One of the 

most promising alternative fuels is biofuels, the use of which will reduce the 

consumption of petroleum fuels and diminish the amount of aggressive emissions 

into the atmosphere. The widespread use of a new type of fuel is impossible without a 

comprehensive, complete analysis in studying the impact of the values of biofuels on 

the reliability of the elements of the fuel equipment. In turn this affects the technical, 

economic and operational performance of the internal combustion engine. 

In the introduction the relevance of the study substantiates, connects the work 

with the research topic, sets the goal and objectives of the study, object and subject of 

research, lists the research methods used to achieve the goal of the dissertation. The 

scientific novelty, practical significance of the obtained results and personal creative 

contribution of the applicant are formulated. Information on approbation and 

publication of research results is given. 

The first part reviews the literature on the use of modernized power systems 

and devices for biofuel and its mixtures, the impact of fuel mixtures on the operation 

of the power unit and analysed the mathematical model for calculating the indicators 

of the engine Lyshevskyi O.S. and specified by professor Razleytsev M.F. 

The second part reveals the improved diesel engine power system with 

electronic control of the composition of the metered fuel mixture, developed a mixer 

to provide the machine unit with mixed fuel, substantiation of the modes of operation 

of the machine-tractor unit (MTU), and developed a physical and mathematical 

model of MTA. A method for calculating the continuity of working fluid flows in the 

characteristic areas of the advanced power supply system with the definition of the 
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flow Q and pressures P at all key parts of the system and the relationship with the 

technical and economic performance of the engine. The method for constructing an 

external speed characteristic within the indicator diagram and influencing the 

effective indicators Ne ï power, Gʛ ï hourly fuel consumption, ge ï specific engine 

consumption and technological W ï productivity, taking into account the mixture 

coefficient Ŭ. Criteria for optimizing the operation of the machine unit from the 

biofuel content have been determined. 

The third part presents the program and methods for determining the operation 

of the machine-tractor unit using biofuels and their mixtures. An algorithm for the 

operation of the machine-tractor unit using mixed fuel to ensure efficient operation, 

taking into account the load-speed characteristics and operating modes. The 

geometrical parameters of the Savonius rotor of the developed mixer have been 

optimized in order to achieve the most expedient design solution. A multilevel 

experiment is proposed and two independent factors are chosen - engine load (force 

of the power measuring mechanism P, kg) and type of fuel, and a full-factor 

multilevel experiment is proposed to obtain the traction characteristic of the tractor, 

with three independent factors: gear ratio, depth of cultivation and type of fuel used. 

The fourth part presents the results of experimental indicator and traction 

characteristics of MTU in plowing and determining the effect of biofuel and its 

mixtures on the efficiency of the diesel engine, changes in fuel injection angle 

depending on the physicochemical properties of fuels and studies of machine-tractor 

unit at work on a mixture of fuels. Checking the adequacy of the mathematical model 

confirms the efficiency of mixed fuel with a bio-component content of up to 50%. 

With increasing the deterioration of technical and economic indicators takes place. It 

is established that up to 30% of biofuel in the mixture the performance of the studied 

diesel engine does not deteriorate when changing the load and speed. The study of 

fuel supply parameters showed that the diameter of the drop when using rapeseed oil 

increased by 9%, the injection angle decreased by 9%, and the walls of the 

combustion chamber when using diesel fuel gets only 59% of fuel, and when using 

rapeseed oil 79%, which leads to violation of mixing processes. Therefore, the use of 
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a power supply system with a mixer ensures the operation of the engine and obtaining 

load-speed characteristics that correspond to the use of diesel fuel. 

The difference between the opening of the supply throttle DP and BP, which 

corresponds to the required percentage. This indicator affects the technical and 

economic performance of the engine, increasing the content of vegetable fuel, causes 

an increase in specific fuel consumption, so at æS = 0.5, which corresponds to a ratio 

of 5% DP / 95% BP ge = 267 g / (kWh), torque when working on mixed fuel 5% DP / 

95% PSU is 9.9% higher compared to 95% DP / 5% BP, and fuel savings when 

working on mixed fuel 5% DP / 95% BP by 3.9% less compared to 95% DP / 5% BP. 

Power increases with biofuel content to 95% by 10%. 

With the help of the developed technique and the experiment conducted on it, 

the interrelation of factors influencing the work of MTU is determined, which is 

presented in the form of regression equations, which allowed to choose the gear ratio 

and the number of plows depending on the conditions and efficiency of plowing. unit 

using a mixture of fuels. According to the obtained equations, the response surfaces 

of the optimization criteria are constructed: technological criterion (specific fuel 

consumption ge), efficiency criterion (productivity W) and economic criterion (per 

hectare fuel consumption). The complex optimization criterion Au, which evaluates 

the impact of all three criteria, should be no more than 0.659 for diesel fuel, 0.812 for 

B20, 1.064 for B50 and 2.87 for biofuel. The uneven rotation of the upgraded engine 

increases at idle as the speed increases (from 13.7 to 39%). This is due to the increase 

in the action of inertial forces of unbalanced masses. The unevenness also increases 

as the load increases (from 6.0 to 10.1%). This is due to the increase in the average 

effective pressure in the engine cylinders due to the increase in the cyclic fuel supply. 

It is established that the main diagnostic indicators are fuel supply parameters 

and indicator characteristics. They play a particularly important role in transients or 

sudden changes in load. 

The fifth section defines the economic feasibility of manufacturing a faucet and 

the payback period of an advanced power supply and faucet system. 

Scientific novelty of the obtained results. 
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For the first time: 

- the influence of biofuel and its mixtures on technical and economic indicators 

of the machine unit is established; 

- developed a system of mixing DP and BP fuels with a mixer and electronic 

control, sensitive to the load-speed modes of operation of the MTU to obtain a 

mixture of different percentages; 

- solved the problem of optimizing the operating parameters of the machine-

tractor unit by adjusting the percentage of mixed fuel; 

Received further development: 

- determination of operating modes of the machine unit depending on the ratio 

of biofuel components; 

- substantiation of theoretical dependences of constructive-mode parameters of 

mixing system for preparation of biofuel mixture and increase of efficiency of 

functioning of machine units. 

Improved: 

- diesel engine power supply system with electronic fuel composition 

regulation. 

- mixing system of the diesel engine for work on a mix of fuels with throttles 

for regulation of structure of the dosed fuel mix; 

- biofuel mixture mixer using Savonius rotor based on D-240 fine filter engine. 

The practical significance of the obtained results of research, theoretical 

generalizations and developments is to solve problems that have important applied 

value. The results of the study of the influence of fuel mixtures on the efficiency of 

machine units allow maximizing the content of biofuels in the mixture while 

maintaining the technical and economic indicators to perform the technological 

operation of plowing. The developed power supply system and the mixer allow to use 

biofuel both in pure and in the form of mixes of fuel with the minimum expenses for 

re-equipment with preservation of all power indicators of the machine unit. 

Key words: machine unit, efficiency, optimization, indicator number, mixture 

coefficient, power supply system, mixer, biofuel, diesel engine, mixture, tractor. 
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ɿʄɯʉʊ 

 

ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ éééééé..... 

ɺʉʊʋʇ ééééééééééééééééééééééééé... 

ʈʆɿɼɯʃ 1. ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʊʀ ʄɸʐʀʅʅʀʍ ɸɻʈɽɻɸʊɯɺ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʋʄɯʐɽʁ ʇɸʃʀɺ éééééééééééé...é 

1.1 ɸʥʘʣʽʟ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʪʨʘʢʪʦʨʥʠʭ ʜʚʠʛʫʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʤʽʰʝʡ ʧʘʣʠʚéééééééééééééééééééééé..éé.. 

1.2. ɸʥʘʣʽʟ ʩʢʣʘʜʫ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷééééééééééééééééééééééééé 

1.3. ɺʧʣʠʚ ʩʢʣʘʜʫ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʥʘ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚééééééééééééééééééééééé. 

1.4. ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʟʤʽʰʫʚʘʯʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʙʽʦʧʘʣʠʚʘ 

1.5. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʠhʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚéé... 

1.5.1. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ééééééééééééééééééééé... 

1.5.2. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘééééé.. 

1.5.3. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ ʪʘ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷéééééé 

1.6 ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 1éééééééééééééééééé... 

ʈʆɿɼɯʃ 2. ʊɽʆʈɽʊʀʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ʈʆɹʆʊʀ ʄɸʐʀʅʅʀʍ ɸɻʈɽɻɸʊɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ɹɯʆʇɸʃʀɺɸ ʊɸ ʁʆɻʆ ʉʋʄɯʐɽʁéééééééééééééééé. 

2.1. ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ 

ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ ééééééééééééééééééééé... 

2.2. ʈʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ ʟ ʜʨʦʩʝʣʷʤʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ 

ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽéééééééééééééééééééé.. 

2.3. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚ ééééééééééééééééééé 

2.4 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʰʫʚʘʯʘ ʧʘʣʠʚ 

ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫééééééééééééééééééééééé. 
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2.5. ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 2éééééééééééééééééé.. 

ʈʆɿɼɯʃ 3. ʇʈʆɻʈɸʄɸ ʊɸ ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ 

ɼʆʉʃɯɼɾɽʅʔééééééééééééééééééééééééé. 

3.1. ʇʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴéééééééééééééééééé. 

3.2. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷééééééééééééééééééé 

3.2.1. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʧʘʣʠʚéééé.. 

3.3. ʇʣʘʥʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴééé.. 

3.3.1. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘéééééééééééé... 

3.3.2. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʡ ʙʽʦʧʘʣʠʚééééééééééééé. 

3.4. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʰʫʚʘʯʘ ʧʘʣʠʚéééééééé.. 

3.4.1. ɺʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚéééééééééé... 

3.4.2. ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʽʰʽ ʙʽʦʧʘʣʠʚʘ ʪʘ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘéééééééééééééééééééééééé 

3.4.3. ʆʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚéééééééééééééééé. 

3.5. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʨʥʦʛʦ 

ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚééé.. 

3.5.1. ɺʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘéééééééééééééééé. 

3.5.2 ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫééééééééééééééééééééééé 

3.5.3. ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʪʨʘʢʪʦʨʘ ʫ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭéééééééééééééééééééééééé.. 

3.5.4 ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫéé... 

3.5.5. ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʜʚʠʛʫʥʘ ʚ ʤʝʞʘʭ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫééééé 
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3.6. ɺʠʩʥʦʚʢʠ ʟ 3 ʨʦʟʜʽʣʫéééééééééééééééééé.. 

ʈʆɿɼɯʃ 4. ʈɽɿʋʃʔʊɸʊʀ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ 

ɼʆʉʃɯɼɾɽʅʔééééééééééééééééééééééééé. 

4.1. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʫʤʽʰʽ ʧʘʣʠʚ 

ʥʘ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘééééééééé... 

4.2 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʫʪʘ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ éééééééééééééééé... 

4.3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʷʻʤʦʟʚôʷʢʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʚʠʛʫʥʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚʽééééééééééééééé.. 

4.4. ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚééééééééééééééé 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɹʇ ï ʙʽʦʧʘʣʠʚʦ; 

ɼʇ ï ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ; 

ʈʆ ï ʨʧ̔ʘʢʦʚʘ ʦʣʽʷ; 

ɼɼ ï ʜʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ; 

ʄɸ ï ʤʘʰʠʥʥʠʡ ʘʛʨʝʛʘʪ; 

ʧ.ʢ.ʚ. ï ʧʦʚʦʨʦʪ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ; 

ʇʅɺʊ ï ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 

ʇʅʅʊ ï ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; 

ʌɻʆ ï ʬʽʣʴʪʨ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ; 

ʌʊʆ ï ʬʽʣʴʪʨ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ; 

ɼɺɿ ï ʜʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ; 

ʂʂɼ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ; 

ɺʄʊ ï ʚʝʨʭʥʷ ʤʝʨʪʚʘ ʪʦʯʢʘ; 

ʅʄʊ ï ʥʠʞʥʷ ʤʝʨʪʚʘ ʪʦʯʢʘ; 

ɽɹʂ ï ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ; 

ʉʆ ï ʦʢʩʠʜ ʚʫʛʣʝʮʶ; 

ʉʆ2 ï ʜʚʦʦʢʩʠʜ ʚʫʛʣʝʮʶ; 

ʉnʅm ï ʥʝʢʘʥʮʝʨʦʛʝʥʥʽ ʚʫʛʣʝʚʦʜʥʽ; 

NOx ï ʦʢʩʠʜʠ ʘʟʦʪʫ; 

ʈʄ ï ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ; 

ʉʩ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʘʞʽ; 

nɹʇ ï ʚʤʽʩʪ ʙʽʦʧʘʣʠʚʘ ʚ ʩʫʤʽʰʽ;  

qʚʧʨ ï ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ; 

jʚʧʨ ï ʪʨʠʚʘʣʽʩʪʴ ʚʧʦʨʩʢʫʚʘʥʥʷ; 

jʛ ï ʪʨʠʚʘʣʽʩʪʴ ʛʦʨʽʥʥʷ ʩʫʤʽʰʽ ʧʘʣʠʚ; 

d32 ï ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʨʘʧʝʣʴ ʚʧʦʨʩʢʥʫʪʦʛʦ ʧʘʣʠʚʘ (ʜʽʘʤʝʪʨ ʉʘʫʪʝʨʘ); 

Ŭ ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ; 

ʊʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʝʨʝʜ ʪʫʨʙʽʥʦʶ, Üʂ; 
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ʈʌmax ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʢʦʶ, ʙʘʨ; 

 ï ʨʦʙʦʯʠʡ ʦʙôʻʤ ʮʠʣʽʥʜʨʘ ʜʚʠʛʫʥʘ, ; 

n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ, ; 

 ï ʢʽʣʴʢʽʩʪʴ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ; 

 ï ʪʘʢʪʥʽʩʪʴ ʜʚʠʛʫʥʘ (ʯʠʩʣʦ ʭʦʜʽʚ ʧʦʨʰʥʷ ʟʘ ʦʜʠʥ ʮʠʢʣ); 

 ï ʩʝʨʝʜʥʽʡ ʪʠʩʢ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ; 

 ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʢʨʫʛʣʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ; 

 ï ʪʠʩʢ ʚ ʢʽʥʮʽ ʪʘʢʪʫ ʩʪʠʩʢʫ, ʄʇʘ; 

 ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʜʚʠʛʫʥʘ, ʄʇʘ; 

 ï ʩʪʫʧʽʥʴ ʩʪʠʩʢʫ ʜʚʠʛʫʥʘ; 

 ï ʩʪʫʧʽʥʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʰʠʨʝʥʥʷ; 

 ï ʩʪʫʧʽʥʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ; 

 ï ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʩʪʠʩʢʫ; 

 ï ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʨʦʟʰʠʨʝʥʥʷ; 

 ï ʭʽʜ ʧʦʨʰʥʷ, ʤ; 

 ï ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ, ʤ; 

 ï ʧʦʩʪʽʡʥʘ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʚʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʘ 

ʢʨʠʚʦʰʠʧʘ ʜʦ ʜʦʚʞʠʥʠ ʰʘʪʫʥʘ); 

a ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʰʦʛʦ ʯʣʝʥʘ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ, ʄʇʘ; 

b ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʨʫʛʦʛʦ ʯʣʝʥʘ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʪʠʩʢʫ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ, ; 

  ï ʚʽʜʧʦʚʽʜʥʦ ʧʦʪʦʯʥʘ ʪʘ ʥʦʤʽʥʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʜʚʠʛʫʥʘ, ʢɺʪ; 

  ï ʚʽʜʧʦʚʽʜʥʦ ʧʦʪʦʯʥʘ ʪʘ ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ ʜʚʠʛʫʥʘ, ; 
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ɺʉʊʋʇ 

 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

ʥʘʷʚʥʽʩʪʴ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʚ 

ʩʚʽʪʽ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʦʩʥʦʚʽ ʪʨʴʦʭ ʥʝʚʽʜʥʦʚʣʶʚʘʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ï ʮʝ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʥʘʬʪʘ ʽ ʚʫʛʽʣʣʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʞʝʨʝʣ 

ʚʠʢʣʠʢʘʻ ʨʷʜ ʧʨʦʙʣʝʤ: ʦʙʤʝʞʝʥʽʩʪʴ ʥʘʷʚʥʠʭ ʟʘʧʘʩʽʚ, ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ 

ʚʠʜʦʙʫʪʢʫ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʮʽʥ, ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ. ʇʝʨʝʭʽʜ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʪʦʨʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ 

ʚʠʨʽʰʫʚʘʪʠ ʮʽ ʧʨʦʙʣʝʤʠ.  

ɿʤʝʥʰʝʥʥʷ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʥʘʬʪʠ, ʦʪʞʝ, ʽ ʧʨʦʜʫʢʪʽʚ ʾʾ ʧʝʨʝʨʦʙʢʠ, ʘ 

ʪʘʢʦʞ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʜʣʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. ʆʜʥʠʤ ʟ 

ʪʘʢʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʻ ʙʽʦʧʘʣʠʚʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʥʘʬʪʦʚʦʛʦ ʧʘʣʠʚʘ ʽ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʘʛʨʝʩʠʚʥʠʭ ʚʠʢʠʜʽʚ ʚ 

ʘʪʤʦʩʬʝʨʫ. 

ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʤʘʶʪʴ ʚʧʣʠʚ ʙʘʛʘʪʦ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʘ, 

ʟʦʢʨʝʤʘ: ʛʫʩʪʠʥʘ, ʢʽʥʝʤʘʪʠʯʥʘ ʚ'ʷʟʢʽʩʪʴ, ʬʨʘʢʮʽʡʥʠʡ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ɿʥʘʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʨʦʟʧʠʣʫ, ʚʝʣʠʯʠʥʫ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʽ ʥʘ ʧʦʚʥʦʪʫ ʟʛʦʨʷʥʥʷ ʤʘʶʪʴ 

ʚ'ʷʟʢʽʩʪʴ ʽ ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ 

ʚʩʝʙʽʯʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ 

ʙʽʦʧʘʣʠʚʘ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ. ɸ ʮʝ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ (ʄɸ). ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄɸ ʚʧʣʠʚʘʻ ʮʽʣʠʡ 

ʨʷʜ ʬʘʢʪʦʨʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʠʧ ʽ ʩʢʣʘʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʧʘʣʠʚʘ. ɿʤʽʥʠʪʠ 

ʚʧʣʠʚ ʜʘʥʦʛʦ ʯʠʥʥʠʢʘ ʤʦʞʥʘ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʘʣʠʚʘ. 
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ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʧʘʣʠʚʘ ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ. ɿʘ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʥʠ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʽ ʜʦ ɼʇ ʽ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ɼɼ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʢʠʜ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ. ʆʜʥʘʢ ʨʦʩʣʠʥʥʽ ʦʣʽʾ 

ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʫʩʫʥʫʪʠ ʷʢʽ ʤʦʞʥʘ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʾʭ ʚ ʩʫʤʽʰʽ ʟ ʜʠʟʝʣʴʥʠʤ 

ʧʘʣʠʚʦʤ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʢʮʽʾ ʝʪʝʨʠʬʽʢʘʮʽʾ, ʪʦʙʪʦ ʦʪʨʠʤʘʥʥʷ ʤʝʪʠʣʦʚʦʛʦ 

ʝʬʽʨʫ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ (ʄɽʈʆ). ɺ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʩʫʤʽʰʽ 

ʄɽʈʆ (ʙʽʦʧʘʣʠʚʦ) ʟ ɼʇ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʩʫʤʽʰʝʡ ʧʦʪʨʽʙʥʽ ʟʤʽʰʫʚʘʯʽ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʩʦʙʫ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʙʽʦʧʘʣʠʚʘ. ʏʘʩʪʢʦʚʠʡ ʘʙʦ ʧʦʚʥʠʡ ʧʝʨʝʭʽʜ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʧʘʣʠʚʦ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʥʦʚʦʛʦ ʧʘʣʠʚʘ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼɼ ʽ ʨʝʞʠʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄɸ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʡʦʛʦ ʷʢʽʩʪʴ ʽ 

ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʘʜʘʧʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʨʘʢʪʦʨʽʚ ʜʦ ʮʴʦʛʦ 

ʧʘʣʠʚʘ, ʱʦ ʻ ʚ ʜʘʥʠʡ ʯʘʩ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ.  

ɿʚ'ʷʟʦʢ ʽʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ 

ʨʦʙʦʪʘ ʻ ʥʘʩʣʽʜʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ ʷʢʦʾ 

ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʨʦʟʜʽʣʘʭ ʟʚʽʪʽʚ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʠʩʝʨʪʘʥʪʦʤ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʪʝʤʘʤʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʦʢʨʝʤʘ, ʫ ʤʝʞʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʝʤ: 

çɿʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ 

ʧʨʘʮʶʶʯʠʭ ʥʘ ʨʽʟʥʠʭ ʚʠʜʘʭ ʙʽʦʧʘʣʠʚʘ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʟʤʽʰʫʚʘʯʘ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʯʫʪʣʠʚʠʤ ʜʦ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚè 

(ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0118U001423) ʫ ʤʝʞʘʭ ʷʢʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʦʜʠ 

ʜʦ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʜʚʠʛʫʥʘ ʪʘ ʡʦʛʦ ʩʠʩʪʝʤ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʙʽʦʧʘʣʠʚʽ ʪʘ ʡʦʛʦ 

ʩʫʤʽʰʘʭ. 

çʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʜʞʝʨʝʣ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 

ʧʨʠʢʣʘʜʽ ʉʘʥʜʨʘʢʩʴʢʦʾ ɻɽʉ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

0118U003689) ʚ ʤʝʞʘʭ ʷʢʦʾ ʜʠʩʝʨʪʘʥʪ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʚʘʚ ʤʝʪʦʜʠʢʫ 

ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 
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çɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʚʠʜʫ ʧʘʣʠʚè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

0117U006827) ʚ ʤʝʞʘʭ ʷʢʦʾ ʚʩʪʘʥʦʚʣʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʚʠʭ 

ʧʘʣʠʚ ʥʘ ʨʦʙʦʪʫ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʧʨʘʮʶʶʯʠʭ ʥʘ ʙʽʦʧʘʣʠʚʽ ʪʘ ʡʦʛʦ ʩʫʤʽʰʘʭ ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ.   

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʧʨʘʮʶʶʯʠʭ ʥʘ ʙʽʦʧʘʣʠʚʽ ʪʘ ʡʦʛʦ ʩʫʤʽʰʘʭ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʢʣʘʜʫ 

ʩʫʤʽʰʝʚʦʛʦ ʙʽʦʧʘʣʠʚʘ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʪʘ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʤʽʰʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʧʦʨʽʚʥʷʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʚ 

ʩʪʝʥʜʦʚʠʭ ʫʤʦʚʘʭ ʽ ʄɸ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʮʴʦʤʫ ʧʘʣʠʚʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʮʠʭ ʜʘʥʠʭ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ (ʇɽʆʄ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʘʰʠʥʘʭ (ɽʆʄ). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʧʦʣʷʛʘʻ ʫ:  

ɺʧʝʨʰʝ:  

 ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʙʽʦʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ ʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ; 

 ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʟʤʽʰʫʚʘʥʥʷ ɼʇ ʪʘ ɹʇ ʧʘʣʠʚ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʪʘ 

ʝʣʝʢʪʨʦʥʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʯʫʪʣʠʚʫ ʜʦ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʄʊɸ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʤʽʰʽ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ; 

 ʚʠʨʽʰʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʝʚʦʛʦ 

ʧʘʣʠʚʘ; 
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ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ: 

 ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʧʘʣʠʚʘ; 

 ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʽʦʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ:  

 ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʢʣʘʜʫ ʧʘʣʠʚʘ. 

 ʩʠʩʪʝʤʫ ʟʤʽʰʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ ʟ 

ʜʨʦʩʝʣʷʤʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ; 

 ʟʤʽʰʫʚʘʯ ʙʽʦʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʪʦʨʘ ʉʘʚʦʥʽʫʩʘ ʥʘ ʙʘʟʽ 

ʬʽʣʴʪʨʘ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʜʚʠʛʫʥʘ ɼ-240.  

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʨʦʙʦʪʠ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, 

ʪʝʦʨʝʪʠʯʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʨʦʟʨʦʙʦʢ, ʧʦʣʷʛʘʻ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ, ʷʢʽ ʤʘʶʪʴ 

ʚʘʞʣʠʚʝ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʘʣʠʚʥʠʭ 

ʩʫʤʽʰʝʡ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʟʙʽʣʴʰʠʪʠ ʚʤʽʩʪ ʙʽʦʧʘʣʠʚʘ ʫ ʩʫʤʽʰʽ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʦʨʘʥʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ ʪʘ ʟʤʽʰʫʚʘʯ ʜʦʟʚʦʣʷʶʪʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʦʧʘʣʠʚʦ ʷʢ ʚ ʯʠʩʪʦʤʫ ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ 

ʩʫʤʽʰʝʡ ʧʘʣʠʚʘ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʚʩʽʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥʥʦʛʦ 

ʘʛʨʝʛʘʪʫ.  

ʈʝʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʧʨʦʚʘʜʞʝʥʽ ʽ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʘʛʨʝʛʘʪʽʚ ʥʘ ʩʫʤʽʰʝʚʦʤʫ ʙʽʦʧʘʣʠʚʽ 

ʚ ʋʣʘʜʦʚʦ-ʃʶʣʠʥʝʮʴʢʽʡ ʜʦʩʣʽʜʥʦ-ʩʝʣʝʢʮʽʡʥʽʡ ʩʪʘʥʮʽʾ ɯʥʩʪʠʪʫʪʫ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ 

ʥʘʫʢ ʋʢʨʘʾʥʠ, ʂʘʣʠʥʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʩ. ʋʣʘʜʽʚʩʴʢʝ (ʘʢʪ ʚʽʜ 11.08.2020ʨ.); ʊʆɺ 

çɺɯʅʅ-ɸɻʈʆ-ɽʂʉʇʆʈʊè ɺʽʥʥʠʮʴʢʘ ʦʙʣ., ʂʦʟʷʪʠʥʩʴʢʠʡ ʨ-ʥ., ʩ. ʄʘʭʘʨʠʥʮ ̔(ʘʢʪ 
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ʚʽʜ 18.08.2020 ʨ.) ʪʘ ʟʜʽʡʩʥʝʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ɺʅɸʋ ʧʨʠ 

ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥ çɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤè, çʊʨʘʢʪʦʨʠ ʽ ʘʚʪʦʤʦʙʽʣʽè 

ʪʘ çʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤè (ʜʦʚʽʜʢʘ ˉ 01.1-60-

1527 ʚʽʜ 02.10.2020 ʨ.). 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ: ʥʘʧʨʷʤʦʢ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄɸ; ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʩʫʤʽʰʽ; ʪʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʰʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʝʚʦʛʦ ʙʽʦʧʘʣʠʚʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ; ʤʝʪʦʜʠʢʘ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʟʤʽʰʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ; ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄɸ ʥʘ ʙʽʦʧʘʣʠʚʽ; ʨʘʮʽʦʥʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʽʦʧʘʣʠʚʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʜʣʷ ʄɸ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʥʘʥʦ ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ, ʧʦʩʪʘʥʦʚʢʫ 

ʟʘʚʜʘʥʴ, ʘʥʘʣʽʟ ʽ ʪʨʘʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ï ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʽ ʦʜʥʦʦʩʽʙʥʦ ʘʚʪʦʨʦʤ ʫ 1 ʜʨʫʢʦʚʘʥʽʡ ʧʨʘʮ ̔

[69]. ʋ ʧʫʙʣʽʢʘʮʽʷʭ, ʱʦ ʚʠʢʦʥʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʜʠʩʝʨʪʘʥʪʦʚʽ ʥʘʣʝʞʠʪʴ: 

ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥʥʦʛʦ-ʘʛʨʝʛʘʪʫ [4, 9, 13, 52, 58]; ʨʦʟʨʦʙʣʝʥʦ 

ʩʠʩʪʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʩʫʤʽʰʝʡ 

ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚʘ ʨʽʟʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ [32, 69, 52, 58]; ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʧʦʪʦʢʽʚ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʘ ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʽʣʷʥʢʘʭ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʚʠʪʨʘʪ Q ʪʘ ʪʠʩʢʽʚ ʈ 

ʥʘ ʚʩʽʭ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʢʘʭ ʩʠʩʪʝʤʠ ʪʘ ʟʚôʷʟʦʢ ʟ ʝʬʝʢʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʚʠʛʫʥʘ [64]; ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ ʚʧʣʠʚʘʻ ʥʘ 

ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʛʦʜʠʥʥʫ ʪʘ ʧʠʪʦʤʫ ʚʠʪʨʘʪʫ ʜʚʠʛʫʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʩʫʤʽʰʽ Ŭ [59, 85, 133, 138, 140, 142]. 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʧʨʘʮʷʭ, ʷʢʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ 

ʩʢʣʘʜʘʻ 65-75 %. 

ɸʧʨʦʙʘʮʽʷ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʦʚʽʜʦʤʣʝʥʽ ʽ ʩʭʚʘʣʝʥʽ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʇʨʦʙʣʝʤʠ i 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: VIII ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, ʤ. ɺʽʥʥʠʮʷ 14-15 ʢʚʽʪʥʷ 2020 ʨ. ʈʦʙʦʪʘ 

ʜʚʠʛʫʥʘ ɼ-240 ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʧʘʣʠʚʘ ʦʙʨʦʙʣʝʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʤ; Science, 

society, education: topical issues and development prospects: Abstracts of VI 

international scientific and practical conference Kharkiv, Ukraine. 10-12 may 2020. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʙʽʦʧʘʣʠʚʽ 

ʪʘ ʡʦʛʦ ʩʫʤʽʰʘʭ; ʉʫʯʘʩʥʠʡ ʨʫʭ ʥʘʫʢʠ: X ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, ʤ. ɼʥʽʧʨʦ. 2-3 ʢʚʽʪʥʷ 2020 ʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ; ʅʘʫʢʘ ɯɯɯ 

ʪʠʩ̫ʯʦʣʽʪʪʷ: ʧʦʰʫʢʠ, ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ɯV ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ, ʤ. ɹʝʨʜʷʥʩʴʢ. 22 - 23 ʢʚʽʪʥʷ 2020 ʨ. ʆʮʽʥʢʘ 

ʚʠʢʠʜʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ GREET; ɯʥʥʦʚʘʮʽʡʥʽ ʨʦʟʨʦʙʢʠ ʚ 

ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ: ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʣʦʜʴ ʽ 

ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚ ɸʇɺè. ʤ. ʍʘʨʢʽʚ. 7-8 ʪʨʘʚʥʷ 2020 ʨ. ɺʧʣʠʚ ʝʤʫʣʴʛʦʚʘʥʠʭ 

ʧʘʣʠʚ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʠʣʝʥʥʷ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 15 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ 6,76 ʜʨ. ʘʨʢ. (ʚʣʘʩʥʠʡ ʜʦʨʦʙʦʢ ʘʚʪʦʨʘ 4,64 ʜʨ. ʘʨʢ.), ʚ ʪʦʤʫ 

ʯʠʩʣʽ 4,99 ʜʨ. ʘʨʢ. ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ; 0,75 ʜʨ. ʘʨʢ. ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ 

ʜʝʨʞʘʚ, 1,02 ʜʨ. ʘʨʢ. ʫ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ. 

ʆʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, 

ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ ʪʘ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʚʢʣʶʯʘʻ 221 ʩʪʦʨʽʥʢʠ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ 5 ʜʦʜʘʪʢʽʚ ʥʘ 27 ʩʪʦʨʽʥʢʘʭ. ʆʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʜʠʩʝʨʪʘʮʽʾ 

ʩʪʘʥʦʚʠʪʴ 176 ʩʪʦʨʽʥʦʢ, ʤʽʩʪʠʪʴ 213 ʨʠʩʫʥʢʽʚ, 29 ʪʘʙʣʠʮʴ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ ʥʘʨʘʭʦʚʫʻ 143 ʥʘʡʤʝʥʫʚʘʥʥʷ ʥʘ 15 ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʊʀ ʄɸʐʀʅʅʀʍ ɸɻʈɽɻɸʊɯɺ ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʋʄɯʐɽʁ ʇɸʃʀɺ 

 

1.1 ɸʥʘʣʽʟ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʪʨʘʢʪʦʨʥʠʭ ʜʚʠʛʫʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʤʽʰʝʡ ʧʘʣʠʚ 

 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʦʣʽʧʰʝʥʥʷ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ, ʦʪʨʠʤʘʥʦʛʦ ʚʽʜ ʥʘʬʪʠ, ʻ ʟʤʽʰʫʚʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ 

ʙʽʦʧʘʣʠʚʦʤ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ [1,2,3], ʚʠʷʚʠʚ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʡ ʟ ʨʽʟʥʠʤ 

ʚʽʜʩʦʪʢʦʤ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʚʠʛʫʥʘ. ɹʽʣʴʰ ʪʦʛʦ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʪʘ ʤʘʨʢʠ ʜʚʠʛʫʥʘ. ɯʥʦʜʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʦʪʠʣʝʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʠʟʝʣʴʥʠʭ ʩʫʤʽʰʝʚʠʭ ʧʘʣʠʚ ʻ 

ʦʣʽʾ: ʨʽʧʘʢʦʚʘ, ʩʦʻʚʘ, ʧʘʣʴʤʦʚʘ ʪʘ ʽʥʰʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʘʣʠʚʥʽ ʩʠʩʪʝʤʠ 

ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʥʝ ʨʦʟʨʦʙʣʝʥʽ ʽ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʜʘʥʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ. ʊʦʤʫ 

ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ (ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʠʟʝʣʴʥʠʭ ʽ ʙʽʦʧʘʣʠʚ). 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʚ ʷʢʦʩʪʽ 

ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʰʪʘʪʥʦʾ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʨʦʟʨʦʙʣʝʥʠʭ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʝ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ 

ʧʘʣʠʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʪʝʤʧʝʨʘʪʫʨʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʽ 

ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʜʚʠʛʫʥʘ [4,5]. 

ɿʘ ʩʚʦʾʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʽʦʧʘʣʠʚʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ, ʱʦ ʧʨʝʜô̫ ʚʣʷʶʪʴʩʷ ʜʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ɽʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
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ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʙʝʟ ʚʥʝʩʝʥʥʷ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʚ ʢʦʥʩʪʨʫʢʮʽʶ, ʤʦʞʣʠʚʦ ʣʠʰʝ 

ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʙʽʦʤʽʥʝʨʘʣʴʥʦʤʫ ʧʘʣʠʚʽ ï ʩʫʤʽʰʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ɼʣʷ ʮʴʦʛʦ ʚ ʰʪʘʪʥʫ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʚʚʦʜʷʪʴʩʷ 

ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʪʦʙʪʦ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʽʟ ʧʝʚʥʠʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʟʤʽʥʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʷʢ: ʙʘʢ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ 11, ʬʽʣʴʪʨ 13, 

ʟʤʽʰʫʚʘʯ-ʜʦʟʘʪʦʨ 15 (ʨʠʩ. 1.1) [6]. 

ʇʫʩʢ ʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʤʽʥʝʨʘʣʴʥʦʤʫ ʧʘʣʠʚʽ. ʇʨʠ ʮʴʦʤʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ 14 ʟʘʢʨʠʪʠʡ ʽ ʧʘʣʠʚʦ ʟ ʙʘʢʘ 1, ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ 

ʚʽʜʢʨʠʪʠʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ 20 ʽ ʬʽʣʴʪʨ 3 ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ ʪʘ ʟʤʽʰʫʚʘʯ-

ʜʦʟʘʪʦʨ 15, ʧʦʜʘʻʪʴʩʷ ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʠʤ ʥʘʩʦʩʦʤ 5 ʚ ʬʽʣʴʪʨ 4 ʪʦʥʢʦʛʦ 

ʦʯʠʱʝʥʥʷ, ʘ ʧʦʪʽʤ ʚ ʥʘʧʦʚʥʶʚʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ 6 ʽ ʜʘʣʽ ʬʦʨʩʫʥʢʦʶ 8 ʚʧʦʨʩʢʫʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨ 9 ʜʚʠʛʫʥʘ. 

 

ʈʠʩʫʥʦʢ 1.1 ï ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ 

ʙʽʦʤʽʥʝʨʘʣʴʥʦʤʫ ʧʘʣʠʚʽ:  

          ʧʦʜʘʯʘ ʙʽʦʧʘʣʠʚʘ;            ʧʦʜʘʯʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ;             ʧʦʜʘʯʘ 

ʙʽʦʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ; 1 ï ʙʘʢ ʜʣʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ; 2 ï ʧʘʣʠʚʦʧʨʦʚʦʜʠ; 3 

ï ʌɻʆ; 4 ï ʌʊʆ; 5 ï ʥʘʩʦʩ ʧʘʣʠʚʦʧʽʜʢʘʯʫʚʘʣʴʥʠʡ; 6 ï ʇʅɺʊ; 7 ï ʪʨʫʙʦʧʨʦʚʦʜʠ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 8 ï ʬʦʨʩʫʥʢʘ; 9 ï ʮʠʣʽʥʜʨ; 10 ï ʦʯʠʩʥʠʢ ʧʦʚʽʪʨʷ; 11 ï ʙʘʢ ʜʣʷ 

ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ; 12 ï ʧʘʣʠʚʦʧʨʦʚʽʜ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ; 13 ï ʬʽʣʴʪʨ; 14, 20 ï 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʢʣʘʧʘʥʠ; 15 ï ʟʤʽʰʫʚʘʯ-ʜʦʟʘʪʦʨ; 16,17 ï ʰʪʫʮʝʨʠ; 18 ï 

ʧʝʨʝʤʠʢʘʯ; 19 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ 
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ʇʽʩʣʷ ʧʨʦʛʨʽʚʫ ʧʝʨʝʤʠʢʘʯʝʤ 18 ʚʢʣʶʯʘʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ 14, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʜʘʯʫ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ ʟ ʙʘʢʘ 11 ʯʝʨʝʟ ʬʽʣʴʪʨ 13 ʚ ʟʤʽʰʫʚʘʯ-

ʜʦʟʘʪʦʨ 15. ʄʽʥʝʨʘʣʴʥʝ ʧʘʣʠʚʦ ʧʨʠ ʮʴʦʤʫ ʧʦʜʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ-ʜʦʟʘʪʦʨ ʧʦ 

ʣʽʥʽʾ: ʙʘʢ 1, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ 20, ʬʽʣʴʪʨ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ 3, ʟʤʽʰʫʚʘʯ-

ʜʦʟʘʪʦʨ 15. ʋ ʟʤʽʰʫʚʘʯ-̔ʜʦʟʘʪʦʨʽ ʦʙʠʜʚʘ ʚʠʜʠ ʧʘʣʠʚʘ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʽ 

ʦʪʨʠʤʘʥʝ ʙʽʦʤʽʥʝʨʘʣʴʥʝ ʧʘʣʠʚʦ ʥʘʜʭʦʜʠʪʴ ʚ ʥʘʧʦʚʥʶʚʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ 

ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 6, ʜʘʣʽ ʬʦʨʩʫʥʢʦʶ 8 ʚʧʦʨʩʢʫʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨ 9 

ʜʚʠʛʫʥʘ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʮʽʻʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʩʦʪʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʦʩʥʦʚʽ 

ʤʦʜʝʣʽ ʰʚʠʜʢʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. 

ɯʥʰʘ ʨʦʟʛʣʷʥʫʪʘ ʜʚʦʭʧʘʣʠʚʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ (ʨʠʩ. 1.2) ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʜʘʯʫ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ [7]. 

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘ ʜʚʦʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ  

 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʘ ʜʚʦʧʘʣʠʚʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

ʤʽʩʪʠʪʴ ʙʘʢ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ 1, ʙʘʢ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ 2, ʧʘʣʠʚʥʽ ʬʽʣʴʪʨʠ 3, 

4, 5, ʝʣʝʢʪʨʠʯʥʠʡ ʥʘʩʦʩ ʧʦʜʘʯʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ 7, ʝʣʝʢʪʨʠʯʥʠʡ ʥʘʩʦʩ 
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ʧʦʜʘʯʽ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ 8, ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 9 ʚ ʢʦʤʧʣʝʢʪʽ ʟ 

ʚʽʜʮʝʥʪʨʦʚʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʽ ʟʚʦʨʦʪʥʠʤ ʢʣʘʧʘʥʦʤ 6, 

ʬʦʨʩʫʥʢʠ 10, ʧʘʣʠʚʦʧʨʦʚʦʜʠ 11 ʽ ʟʤʽʰʫʚʘʯ 12, ʷʢʠʡ ʤʘʻ ʜʚʘ ʚʭʽʜʥʠʭ 13, 14 ʽ 

ʦʜʠʥ ʚʠʭʽʜʥʠʡ 15 ʢʘʥʘʣʠ, ʧʨʠ ʮʴʦʤʫ ʫ ʚʭʽʜʥʠʭ ʢʘʥʘʣʘʭ 13, 14 ʚʩʪʘʥʦʚʣʝʥʽ 

ʢʣʘʧʘʥʠ ʪʠʩʢʫ 16, 17 ʧʝʨʝʜ ʝʣʝʢʪʨʦʜʦʟʘʪʦʨʘʤʠ 18, 19, ʝʣʝʢʪʨʠʯʥʦ ʟôʻʜʥʘʥʠʤʠ 

ʯʝʨʝʟ ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ 20 ʟ ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʘʣʠʚʘ 21 ʽ ʜʘʪʯʠʢʦʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ 22. 

ʇʨʘʮʶʻ ʜʚʦʧʘʣʠʚʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʇʫʩʢ ʜʚʠʛʫʥʘ ʽ ʡʦʛʦ ʧʨʦʛʨʽʚ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʤʽʥʝʨʘʣʴʥʦʤʫ ʧʘʣʠʚʽ. ʇʨʠ 

ʮʴʦʤʫ ʝʣʝʢʪʨʦʜʦʟʘʪʦʨ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ 18 ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʪʠʡ, ʘ 

ʝʣʝʢʪʨʦʜʦʟʘʪʦʨ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ 19 ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʪʠʡ. ʄʽʥʝʨʘʣʴʥʝ ʧʘʣʠʚʦ ʟ 

ʙʘʢʘ 1, ʯʝʨʝʟ ʬʽʣʴʪʨ ʛʨʫʙʦʾ ʦʯʠʩʪʢʠ 3, ʝʣʝʢʪʨʦʥʘʩʦʩʦʤ 7 ʯʝʨʝʟ ʧʘʣʠʚʦʧʨʦʚʦʜʠ 

11 ʪʘ ʝʣʝʢʪʨʦʜʦʟʘʪʦʨ 18 ʧʦʜʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ 12, ʬʽʣʴʪʨ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ 5, 

ʜʘʣʽ ʧʘʣʠʚʥʠʤ ʥʘʩʦʩʦʤ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 9 ʽ ʬʦʨʩʫʥʢʘʤʠ 10 ʚʧʦʨʩʢʫʻʪʴʩʷ ʚ 

ʮʠʣʽʥʜʨʠ ʜʚʠʛʫʥʘ. 

ʇʽʩʣʷ ʧʨʦʛʨʽʚʫ ʥʘ ʤʽʥʝʨʘʣʴʥʦʤʫ ʧʘʣʠʚʽ ʚʢʣʶʯʘʶʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʥʘʩʦʩ 8, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʯʫ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ ʟ ʙʘʢʘ 2 ʯʝʨʝʟ ʧʘʣʠʚʥʠʡ ʬʽʣʴʪʨ 4 ʽ 

ʝʣʝʢʪʨʦʜʦʟʘʪʦʨ 19 ʚ ʟʤʽʰʫʚʘʯ 12. ʇʨʠ ʮʴʦʤʫ ʝʣʝʢʪʨʦʜʦʟʘʪʦʨ 19, ʢʝʨʦʚʘʥʠʡ 

ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʢʝʨʫʚʘʥʥʷ 20, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʩʣʠʥʥʦʛʦ 

ʧʘʣʠʚʘ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʜʘʪʯʠʢʦʤ 21, ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʻ ʧʦʪʽʢ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʝ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ 

ʧʘʣʠʚ ʚ ʩʫʤʽʰʽ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ. ʄʽʥʝʨʘʣʴʥʝ ʧʘʣʠʚʦ 

ʧʨʠ ʮʴʦʤʫ ʧʦʜʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ 12 ʘʥʘʣʦʛʽʯʥʦ ʨʦʙʦʪʽ ʜʠʟʝʣʷ ʚ ʨʝʞʠʤʽ ʧʫʩʢʫ ʽ 

ʧʨʦʛʨʽʚʫ. ʋ ʟʤʽʰʫʚʘʯʽ 12 ʦʙʠʜʚʘ ʚʠʜʠ ʧʘʣʠʚʘ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʽ ʦʪʨʠʤʘʥʝ 

ʜʠʟʝʣʴʥʝ ʩʫʤʽʰʝʚʝ ʧʘʣʠʚʦ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʬʽʣʴʪʨ ʪʦʥʢʦʛʦ ʦʯʠʱʝʥʥʷ 5 ʚ 

ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 9 ʽ ʜʘʣʽ ʬʦʨʩʫʥʢʘʤʠ 10 ʚʧʦʨʩʢʫʻʪʴʩʷ ʚ 

ʮʠʣʽʥʜʨʠ. 

ʇʨʠ ʟʤʽʥʽ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʧʨʘʮʴʦʚʫʻ ʜʘʪʯʠʢ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʰʚʠʜʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʘ 22 ʽ ʧʦʜʘʻ ʩʠʛʥʘʣ ʚ ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ 

ʢʝʨʫʚʘʥʥʷ 20. ʂʦʤʘʥʜʥʠʡ ʩʠʛʥʘʣ ʟ ʙʣʦʢʫ 20 ʥʘʜʭʦʜʠʪʴ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʣʘʥʮʶʛ 
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ʝʣʝʢʪʨʦʜʦʟʘʪʦʨʽʚ, ʷʢʽ, ʩʧʨʘʮʴʦʚʫʶʯʠ, ʟʤʽʥʶʶʪʴ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ. 

ɿʘ ʨʘʭʫʥʦʢ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʽʡʥʦʛʦ ʪʠʩʢʫ ʧʘʣʠʚʘ ʥʘ ʚʭʦʜʽ ʚ ʟʤʽʰʫʚʘʯ 

ʢʣʘʧʘʥʘʤʠ 16, 17, ʥʘ ʚʠʭʦʜʽ ʰʪʘʪʥʠʤ ʧʝʨʝʧʫʩʢʥʠʤ ʢʣʘʧʘʥʦʤ 6, 

ʝʣʝʢʪʨʦʜʦʟʘʪʦʨʘʤʠ 18, 19 ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʦʯʥʝ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʦʛʦ 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ. 

ɼʦ ʧʝʨʝʚʘʛ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʦ ʥʦʚʽ 

ʝʣʝʤʝʥʪʠ (ʜʦʟʘʪʦʨʠ, ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʢʝʨʦʚʘʥʽ ʽ ʨʝʛʫʣʴʦʚʘʥʽ ʪʷʛʠ), ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʪʝ, ʱʦ ʚʦʥʘ ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʘʚʪʦʥʦʤʥʫ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʪʽʣʴʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʜʦʟʘʪʦʨʽʚ ʪʘ ʟʤʽʰʫʚʘʯʘ) ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʭʠʙʢʠ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʥʝʦʙʭʽʜʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʘʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʚʭʦʜʽ ʚ ʜʦʟʘʪʦʨʠ ʨʦʩʣʠʥʥʦʛʦ ʽ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʧʨʠ ʟʤʽʥʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʜʚʠʛʫʥʘ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ. 

 

1.2. ɸʥʘʣʽʟ ʩʢʣʘʜʫ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

 

ɹʽʦʧʘʣʠʚʦ (ɹʇ), ʤʝʪʠʣʦʚʽ ʝʬʽʨʠ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ (ʄɽʈʆ), ʙʽʦ-ʥʘʬʪʘ ʪʦʱʦ 

ï ʮʝ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʧʘʣʠʚʦ ʜʣʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʦʪʨʠʤʘʥʝ ʭʽʤʽʯʥʦʶ 

ʦʙʨʦʙʢʦʶ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʘʙʦ ʪʚʘʨʠʥʥʦʛʦ ʞʠʨʫ, ʷʢʝ ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʦʙʘʚʢʦʶ ʜʦ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʘʙʦ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʶʚʘʪʠ ʡʦʛʦ [8-12]. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʻ ʧʝʨʝʚʘʞʥʦ ʞʠʨʠ, ʨʦʩʣʠʥʥʽ ʦʣʽʾ 

ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʪʘ ʚʦʜʦʨʦʩʪʝʡ, ʪʚʘʨʠʥʥʽ ʞʠʨʠ, ʨʠʙôʷʯʠʡ ʞʠʨ ʪʘ ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ 

ʚʽʨʠʙʥʠʮʪʚʘ. ʆʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʫ ʩʚʽʪʽ ʻ ʨʦʩʣʠʥʥʘ ʦʣʽʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ɭʚʨʦʧʽ 
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- ʨʽʧʘʢʦʚʘ ʦʣʽʷ, ʫ ʉʐɸ - ʩʦʻʚʘ, ʫ ʂʘʥʘʜʽ - ʨʽʧʘʢʦʚʘ ʦʣʽʷ (ʛʝʥʝʪʠʯʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʘ ʦʣʽʷ ʢʘʥʦʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʧʘʢʦʚʦʾ 

ʦʣʽʾ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʝʨʫʢʦʚʦʾ ʢʠʩʣʦʪʠ), ʚ ɯʥʜʽʾ ï ʩʪʨʦʬʘ, ʚ ɯʥʜʦʥʝʟʽʾ ʪʘ 

ʌʽʣʽʧʧʽʥʘʭ - ʧʘʣʴʤʦʚʘ ʪʘ ʢʦʢʦʩʦʚʘ ʦʣʽʷ, ʚ ɸʬʨʠʮʽ - ʩʦʷ ʪʘ ʷʪʨʦʬʘ, ʚ ɹʨʘʟʠʣʽʾ - 

ʢʘʩʪʦʨʦʚʘ ʦʣʽʷ [13]. 

ʉʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, 

ʨʽʟʥʠʪɹ ʩʷ ʣʠʰʝ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʪʘ ʥʘʩʠʯʝʥʽʩʪ ʁʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ. 

ʆʩʢʽʣʴʢʠ ʙʽʦʧʘʣʠʚʦ ʦʪʨʠʤʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʧʨʦʙʣʝʤʘ ʦʙʤʝʞʝʥʥʷ ʧʣʦʱ ʥʘʩʽʥʥʷ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ çThe Global Petroleum Clubè ʚʠʚʯʘʣʘ 

ʩʝʨʝʜʥʽʡ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟ ʛʝʢʪʘʨʘ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʜʫ 

ʩʠʨʦʚʠʥʠ (ʪʘʙʣ. 1.1). 

ʊʘʙʣʠʮʷ 1.1 ï ɺʠʨʦʙʥʠʮʪʚʦ ʦʣʽʾ ʟ ʨʽʟʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʟʝʤʣʽ ʚ ʨʽʢ  

 

ʉʠʨʦʚʠʥʘ 

ʉʝʨʝʜʥʽʡ ʚʠʭʽʜ 

ʦʣʽʾ ʟʘ ʨʽʢ ʉʠʨʦʚʠʥʘ 

ʉʝʨʝʜʥʽʡ ʚʠʭʽʜ 

ʦʣʽʾ ʟʘ ʨʽʢ 

ʢʛ/ʛʘ ʣ/ʛʘ ʢʛ/ʛʘ ʣ/ʛʘ 

ʂʫʢʫʨʫʜʟʘ 145 172 ʈʠʩ 696 828 

ʂʝʰ'ʶ 148 176 ʉʦʥʷʰʥʠʢ 800 952 

ʆʚʝʩ 183 217 ʂʘʢʘʦ 863 1026 

ʃʶʧʠʥ 195 232 ɸʨʘʭʽʩ 890 1059 

ʂʘʣʝʥʜʫʣʘ 266 305 ʄʘʢ 978 1163 

ɹʘʚʦʚʥʘ 273 326 ʈʽʧʘʢ 1000 1190 

ʂʦʥʦʧʣʽ 305 363 ʆʣʠʚʘ 1019 1212 

ʉʦʷ 375 446 ʂʣʽʱʦʚʠʥʘ 1188 1413 

ʂʘʚʘ 386 459 ʇʝʢʘʥ 1505 1791 

ʃʴʦʥ 402 478 ɾʦʞʦʙʘ 1528 1818 

ʃʽʩʥʠʡ ʛʦʨʽʭ 405 482 ʗʪʨʦʬʘ 1590 1892 

ʅʘʩʽʥʥʷ ʛʘʨʙʫʟʫ 449 534 ʄʘʢʘʜʘʤʽʷ 1887 2246 

ʂʦʨʽʘʥʜʨ 450 536 ɹʨʘʟʠʣʴʩʴʢʠʡ 

ʛʦʨʽʭ 

2010 2392 

ʅʘʩʽʥʥʷ ʛʽʨʯʠʮʽ 481 572 ɸʚʦʢʘʜʦ 2217 2638 

ʅʘʩʽʥʥʷ ʨʠʞʠʢʘ 490 583 ʂʦʢʦʩ 2260 2689 

ʂʫʥʞʫʪ 585 696 ʆʣʽʡʥʘ ʧʘʣʴʤʘ 5000 5950 

ʉʘʬʣʦʨ 655 779 ɺʦʜʦʨʦʩʪʽ  95000 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʤʝʪʦʜʘʭ ʦʮʽʥʢʠ ʙʽʦʧʘʣʠʚʥʠʭ 

ʩʫʤʽʰʝʡ, ʫʚʘʛʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʷʢʦʩʪʽ ʙʽʦʧʘʣʠʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʣʷ 



30 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʦʪʦʚʠʭ ʩʫʤʽʰʝʡ [14]. ɯʩʥʫʶʯʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʨʦʙʥʠʢʘʤ, ʷʢʽ 

ʚʠʨʦʙʣʷʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 100% ʙʽʦʧʘʣʠʚʦ (ɺ100) ʽ ɼʇ ʥʘ ʥʘʬʪʦʚʽʡ ʦʩʥʦʚʽ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ 5% ʩʫʤʽʰʽ ʙʽʦʧʘʣʠʚʘ (ɺ5) ʚʢʘʟʫʶʪʴ, ʱʦ ʧʘʣʠʚʦ ʧʦʚʠʥʥʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤ WWFC ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʠʥʢʽʚ ʧʘʣʠʚʘ, ʷʢ ʽ 

ʟʚʠʯʘʡʥʝ ɼʇ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʪʘʚʦʢ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ʗʢ ʧʦʥʦʚʣʶʚʘʥʽ ʚʠʜʠ ʧʘʣʠʚʘ ʚʦʥʠ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʱʦʙ 

ʩʢʦʨʦʪʠʪʠ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ʇʨʘʚʠʣʴʥʘ ʨʝʮʝʧʪʫʨʘ ʪʘʢʦʞ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ ʟʚʠʯʘʡʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʂʣʶʯ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʠʟʴʢʠʭ ʚʠʢʠʜʽʚ ʧʦʣʷʛʘʻ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʠʨʦʚʠʥʠ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʤʽʰʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ ʛʦʪʦʚʦʛʦ ʧʘʣʠʚʘ 

ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʟʙʝʨʽʛʘʻ ʡʦʛʦ ʷʢʽʩʪʴ ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ [14,15]. 

ɹʽʦʧʘʣʠʚʦ ʧʨʝʜʩʪʘʚʣʷʻ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʴʦʛʦʜʥʽ ʯʝʨʝʟ ʧʦʪʝʥʮʽʘʣ ʚ 

ʩʢʦʨʦʯʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʥʘ ʦʩʥʦʚʽ ʥʘʬʪʠ, ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. ɹʽʦʧʘʣʠʚʦ ʥʘ ʦʩʥʦʚʽ ʨʽʧʘʢʦʚʦʾ 

ʦʣʽʾ ï ʦʜʠʥ ʟ ʪʘʢʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʷʢʝ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʻ ̔ʥʰʽ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʠ ʧʘʣʠʚʘ, ʪʘʢʽ ʷʢ ʛʽʜʨʦʦʯʠʱʝʥʽ ʨʦʩʣʠʥʥʽ ʦʣʽʾ (ʅɺʆ) ʽ ʧʘʣʠʚʦ, 

ʦʪʨʠʤʘʥʝ ʟ ʙʽʦʤʘʩʠ (BTL). ʗʢʽʩʪʴ ʙʽʦʧʘʣʠʚʘ ï ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʋ ʨʦʙʦʪʽ [16] ʤʽʩʪʷʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʷʢʦʩʪʽ ʙʽʦʧʘʣʠʚʘ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʚʠʛʫʥʘʭ. 

ɻʦʪʦʚʽ ʙʽʦʧʘʣʠʚʥʽ ʩʫʤʽʰʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. 

ɹʽʦʧʘʣʠʚʫ ʚʣʘʩʪʠʚʘ ʟʤʽʥʘ ʷʢʦʩʪʽ ʟ ʧʣʠʥʦʤ ʯʘʩʫ. ɿ ʤʦʤʝʥʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʥʴʦʤʫ ʧʦʯʠʥʘʶʪʴʩʷ ʨʝʘʢʮʽʾ ʦʢʠʩʣʝʥʥʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʚʦʜʘ ʽ 

ʢʠʩʝʥʴ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʥʴʦʤʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʦʢʠʩʣʝʥʥʷ. 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʽ ʜʦʙʘʚʢʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫʧʦʚʽʣʴʥʠʪʠ ʮʝʡ ʧʨʦʮʝʩ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʽ ʜʦ ʜʝʷʢʦʾ ʤʽʨʠ ʧʦʣʽʧʰʠʪʠ ʧʘʣʠʚʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ [17,18]. ɰʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ ʯʠ ʜʦʜʘʥʽ ʚʦʥʠ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ, 
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ʘʙʦ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʷ. ʅʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʦʩʘʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʙʝʨʝʞʥʦʩʪʽ ʧʨʠ ʚʠʙʦʨʽ ʪʠʧʫ ʽ ʢʽʣʴʢʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ. ʅʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʙʝʨʽʛʘʪʠ ʛʦʪʦʚʽ ʩʫʤʽʰʽ ʪʨʠʚʘʣʠʡ ʯʘʩ (ʙʽʣʴʰʝ 30 ʜʽʙ) ʘʙʦ ʚ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ (ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ) [19]. 

ɹʽʦʧʘʣʠʚʦ ʽ ʡʦʛʦ ʩʫʤʽʰʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʜʥʦʨʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʷʢ ʜʦ, ʪʘʢ ʽ ʧʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ. ɺʠʩʦʢʦʰʚʠʜʢʽʩʥʝ 

ʚʧʦʨʩʢʫʚʘʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ ï ʢʨʘʱʝ ʨʦʟʧʠʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʱʘ ʷʢʽʩʪʴ ʧʘʣʠʚʘ. 

ɺʤʽʩʪ ʝʬʽʨʫ (ʥʝ ʤʝʥʰʝ 96,5%) ʚ ʧʘʣʠʚʽ ʧʦʢʘʟʫʻ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʥʦʛʦ 

ʤʝʪʠʣʦʚʦʛʦ ʝʬʽʨʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (FAME) ï ʮʝ ʻ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʧʘʣʠʚʘ. 

ʅʠʟʴʢʘ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʦʟʥʘʯʘʪʠ, ʱʦ ʭʽʤʽʯʥʽ ʟô̒ ʜʥʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʪʨʠʛʣʽʮʝʨʠʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʢʘʪʘʣʽʟʘʪʦʨʠ (KOH 

/ NaOH) ʘʙʦ ʤʝʪʘʥʦʣ ʟʘʣʠʰʠʣʠʩʷ ʚ ʧʘʣʠʚʽ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʪʘʢʦʞ ʤʦʞʝ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ FAME ʽʥʰʠʤʠ ʩʧʦʣʫʢʘʤʠ [18]. ʎʽ ʜʦʤʽʰʢʠ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʟʘʩʤʽʯʝʥʥʷ ʧʘʣʠʚʥʦʛʦ ʬʽʣʴʪʨʘ, ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʜʚʠʛʫʥʽ ʪʘ ʽʥʰʽ 

ʧʨʦʙʣʝʤʠ. ɼʝʨʞʘʚʠ ʤʦʞʫʪʴ ʟʘʢʦʥʦʜʘʚʯʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʤʽʩʪ ʝʬʽʨʫ 

(ʙʽʦʢʦʤʧʦʥʝʥʪʫ) ʚ ʧʘʣʠʚʽ. 

ʎʝʡ ʩʪʘʥʜʘʨʪ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʤʝʪʠʣʦʚʽ ʝʬʽʨʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (FAME), 

ʧʨʠ ʾʭ 100% ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʙʽʦʧʘʣʠʚʘ ʜʣʷ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʘʙʦ ʢʦʤʧʦʥʝʥʪʘ ʧʘʣʠʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ [19]. 

ʇʘʣʠʚʘ, ʧʨʠʛʦʪʦʚʘʥʽ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (FAME), 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, 

ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʤʠ ʘʙʦ ʧʝʨʝʦʙʣʘʜʥʘʥʠʤʠ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʜʘʥʦʤʫ ʚʠʜʽ ʧʘʣʠʚʘ. 

ʋ ʪʘʙʣ. 1.2 ʥʘʚʝʜʝʥʠʡ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ EN 14214:2003 ʥʘ 

ʙʽʦʧʘʣʠʚʦ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ ʥʘ ʙʽʦʧʘʣʠʚʦ ɼʉʊʋ 6081:2009 ʽ 

ɼʉʊʋ 7688:2015 - ʥʘ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ.  
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ʊʘʙʣʠʮʷ 1.2 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʙʽʦʧʘʣʠʚ ʪʘ ʜʠʟʝʣʴʥʠʭ 

ʧʘʣʠʚ [20, 21]  
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ʘ
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ʦ
ʟ
ʤ
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ʨ
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ʽ
ʩ
ʪ
ʴ

 

ʅʘʮʽʦʥʘʣʴ-

ʥʠʡ 

ʩʪʘʥʜʘʨʪ 

ʋʢʨʘʾʥʠ ʥʘ 

ʙʽʦʧʘʣʠʚʦ 

ɼʉʊʋ 

6081:2009 

ɭʚʨʦʧʝʡʩʴ-

ʢʠʡ 

ʩʪʘʥʜʘʨʪ ʥʘ 

ʙʽʦʧʘʣʠʚʦ 

EN 

14214:2003 

ʉʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ ʥʘ 

ʧʘʣʠʚʦ ʜʠʟʝʣʴʥʝ ɼʉʊʋ 

7688:2015 

ɿʥʘʯʝʥʥʷ ɿʥʘʯʝʥʥʷ ɿʥʘʯʝʥʥʷ 

    ʣ 3 

ɺʤʽʩʪ ʝʬʽʨʽʚ 
% 

(ʤ/ʤ) 
96,5 96,5 - - 

ɻʫʩʪʠʥʘ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 15 Áʉ 
ʢʛ/ʤ

3
 860-900 860-900 860 840 

ʂʽʥʝʤʘʪʠʯʥʘ 

ʚ'ʷʟʢʽʩʪʴ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 40 Áʉ 

ʤʛ/ʩ 3,5-5,0 3,5-5,0 3,0 - 6,0 1,8-6,0 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʧʘʣʘʭʫ ʫ 

ʟʘʢʨʠʪʦʤʫ ʪʠʛʣʽ, ʥʝ 

ʤʝʥʰʝ ʥʽʞ 

Áʉ 120 120 40-62 35-40 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ 

ʩʽʨʢʠ, ʥʝ ʙʽʣʴʰʝ ʥʽʞ 
ʤʛ/ʢʛ 10 10 0,05-0,20 0,05-0,20 

ʂʦʢʩʽʚʥʽʩʪʴ 10% 

ʟʘʣʠʰʢʫ ʧʝʨʝʛʦʥʢʠ, 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,3 0,3 0,30 0,30 

ʎʝʪʘʥʦʚʝ ʯʠʩʣʦ, ʥʝ 

ʤʝʥʰʝ ʥʽʞ  
51 51 45 45 

ɿʦʣʴʥʽʩʪʴ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,02 0,02 0,01 0,01 

ɺʤʽʩʪ ʚʦʜʠ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 
ʤʛ/ʢʛ 500 500 - - 

ɺʤʽʩʪ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ, ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 

ʤʛ/ʢʛ 24 24 - - 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʤʽʜʥʽʡ ʧʣʘʩʪʠʥʮʽ (3 

ʛʦʜʠʥʠ ʧʨʠ 50 Áʉ) 

ʦʮʽʥʢ

ʘ 
ʢʣʘʩ 1 ʢʣʘʩ 1 ʚʠʪʨʠʤʫʻ ɺʠʪʨʠʤʫʻ 

ʆʢʠʩʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ, 110 

Áʉ, ʥʝ ʤʝʥʰʝ ʥʽʞ 

ʛʦʜʠʥ 6,0 6,0 - - 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.2. 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

ʤʛ 

ʂʆʅ/

ʛ 

0,50 0,50 5 5 

ʁʦʜʥʝ ʯʠʩʣʦ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

ʛJ2/10

0 
120 120 6 6 

ʄʝʪʠʣʦʚʽ ʝʬʽʨʠ 

ʣʽʥʦʣʝʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 

% 

(ʤ/ʤ) 
12,0 12,0 - - 

ʇʦʣʽʥʝʥʘʩʠʯʝʥʽ 

(>4= ʧʦʜʚʽʡʥʽ 

ʟʚ'ʷʟʢʠ) ʤʝʪʠʣʦʚʽ 

ʝʬʽʨʠ 

% 

(ʤ/ʤ) 
1 1 - - 

ɺʤʽʩʪ ʤʝʪʘʥʦʣʫ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,20 0,20 - - 

ɺʤʽʩʪ 

ʤʦʥʦʛʣʽʮʝʨʠʜʽʚ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,80 0,80 - - 

ɺʤʽʩʪ ʜʽʛʣʽʮʝʨʠʜʽʚ, 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,20 0,20 - - 

ɺʤʽʩʪ 

ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,20 0,20 - - 

ɺʽʣʴʥʠʡ ʛʣʽʮʝʨʠʥ, 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,02 0,02 - - 

ʉʧʽʣʴʥʠʡ ʛʣʽʮʝʨʠʥ, 

ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

% 

(ʤ/ʤ) 
0,26 0,26 - - 

1-ʘ ʛʨʫʧʘ ʣʫʞʥʠʭ 

ʤʝʪʘʣʽʚ (Na+K), ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

ʤʛ/ʢʛ 5,0 5,0 - - 

2-ʘ ʛʨʫʧʘ ʣʫʞʥʠʭ 

ʤʝʪʘʣʽʚ (Ca+Mg), ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 

ʤʛ/ʢʛ 5,0 5,0 - - 

ɺʤʽʩʪ ʬʦʩʬʦʨʫ, ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 
ʤʛ/ʢʛ 10,0 10,0 - - 

 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʦʢʠʩʣʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʦʩʢʽʣʴʢʠ FAME ʦʢʠʩʣʶʻʪʴʩʷ ʰʚʠʜʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʬʪʦʚʠʤ ʜʠʟʝʣʴʥʠʤ 

ʧʘʣʠʚʦʤ ʽ ʚʠʨʦʙʣʷʻ ʧʨʦʜʫʢʪʠ ʨʝʘʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʰʢʦʜʠʪʠ ʜʚʠʛʫʥ. ʇʘʣʠʚʦ ʟ 
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ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʦʣʝʢʫʣ ʤʝʪʠʣʝʥʫ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʧʦʜʚʽʡʥʦʛʦ ʟʚôʷʟʢʫ, 

ʦʩʦʙʣʠʚʦ ʩʭʠʣʴʥʝ ʜʦ ʦʢʠʩʣʝʥʥʷ [22]. 

ʇʨʦʮʝʩ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦ ʾʦʣʽʾ ʪʘ ʪʨʠʚʘʻ ʜʦ ʨʝʘʢʮʽʾ 

ʧʝʨʝʝʪʝʨʠʬʽʢʘʮʽʾ. ʆʢʠʩʣʝʥʥʷ ʫʪʚʦʨʶʻ ʧʝʨʦʢʩʠʜʠ (ʛʽʜʨʦʧʝʨʦʢʩʠʜʠ), ʷʢʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʨʝʘʛʫʶʪʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʠʩʣʦʪ. ʄʦʣʝʢʫʣʠ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʧʦʣʽʤʝʨʠʟʫʚʘʪʠʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʤʦʣ, ʦʩʘʜʽʚ ʪʘ ʽʥʰʠʭ ʥʝʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʝʨʦʢʩʠʜʽʚ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʟʥʠʢʘʶʪʴ ʫ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʚ ʧʨʦʮʝʩʽ 

ʧʝʨʝʝʪʝʨʠʬʽʢʘʮʽʾ, ʧʦʣʽʤʝʨ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʢʠʩʣʝʥʥʷ, ʥʝ ʟʥʠʢʘʻ ʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʩʫʤʽʰʽ. 

ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ ʻ ʤʽʨʦʶ ʢʠʩʣʦʪʠ ʚ ʧʘʣʠʚʽ. ɺʦʥʠ ʧʦʭʦʜʷʪʴ ʟ ʜʚʦʭ ʜʞʝʨʝʣ: 

(I) ʢʠʩʣʦʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ, ʷʢ ̔ ʙʫʜʫʪ ɹ

ʧʦʚʥʽʩʪʶ ʚʠʜʘʣʝʥ ̔ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ; (II) ʢʠʩʣʦʪʠ, ʱʦ ʫʪʚʦʨʶʪʁʴʩʷ ʷʢ 

ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ʚ ʧʨʦʮʝʩʽ ʦʢʠʩʣʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʢʠʩʣʦʪʠ ʚʠʤʽʨʶʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ KOH (ʛʽʜʨʦʢʩʠʜʫ ʢʘʣʽʶ), ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʦʜʥʦʛʦ ʛʨʘʤʘ 

FAME. ʂʠʩʣʦʪʥʝ ʯʠʩʣʦ ʙʽʦʧʘʣʠʚʘ ʟ ʯʘʩʦʤ ʟʤʽʥʶʚʘʪʠʤʝʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʦʢʠʩʣʝʥʥʷ ʽ ʮʷ ʟʤʽʥʘ  ̒ʭʦʨʦʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ɺ100. ʅʘʷʚʥʽʩʪʴ ʢʠʩʣʦʪʠ ʚ ʧʘʣʠʚʽ ʤʦʞʝ ʰʢʦʜʠʪʠ ʩʠʩʪʝʤ ̔ ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ 

ʽʥʰʠʤ ʤʝʪʘʣʝʚʠʤ ʜʝʪʘʣʷʤ [23]. 

ʎʝʪʘʥʦʚʝ ʯʠʩʣʦ ʻ ʤʽʨʦʶ ʷʢʦʩʪʽ ʟʘʡʤʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦ  ʁʟʛʦʨʷʥʥʷ. 

ʇʘʣʠʚʦ ʟ ʥʠʟʴʢʠʤ ʮʝʪʘʥʦʚʠʤ ʯʠʩʣʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʨʫʜʥʝʥʦʛʦ ʧʫʩʢʫ, 

ʞʦʨʩʪʢʦʾ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʧʽʜʚʠʱʝʥʦʛʦ ʰʫʤʫ ʽ ʜʠʤʥʦʩʪʽ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ (ʪʘʙʣ. 

1.3.). 

ɹʽʦʧʘʣʠʚʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʜʦʙʘʚʢʠ ʫ ʢʽʣʴʢʦʩʪʽ 1-2% ʜʣʷ 

ʥʘʬʪʦʚʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʽʨʢʠ. ɹʽʦʧʘʣʠʚʥʫ 

ʩʫʤʽʰ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ ʧʦʟʥʘʯʘʶʪʴʩʷ ʙʫʢʚʦʶ "ɺ", ʥʘʧʨʠʢʣʘʜ, ʩʫʤʽʰ 20% 

ʙʽʦʧʘʣʠʚʘ ʪʘ 80% ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʧʦʟʥʘʯʘʶʪʴ B20, ̫ ʢʘ ʻ ʟʘʛʘʣʴʥʦʶ ʟʘʤʽʥʦʶ ʽ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʩʫʤʽʰʰʶ ʙʽʦʧʘʣʠʚʘ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ. 
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ʊʘʙʣʠʮʷ 1.3 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʧʘʣʠʚʘ ʪʘ ʩʫʤʽʰʝʡ [24]  

 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʉʫʤʽʰʽ ʜʠʟʧʘʣʠʚʘ ʽ ʧʦʭʽʜʥʠʭ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ 

ʏʠʩʪʝ 

ɼʇ 

0,7 ɼʇ 

+ 0,3 

ʈʆ 

0,5 ɼʇ 

+ 0,5 

ʈʆ 

0,3 ɼʇ + 0,7 

ʈʆ 

ʏʠʩʪʘ 

ʈʆ 

ʄɽʈʆ ɽɽʈ0 

ɻʫʩʪʠʥʘ ʧʨʠ 

20Áʉ, ʢʛ/ʤ
3
 

830 856 873 890 916 877 895 

ɺ'ʷʟʢʽʩʪʴ 

ʢ̔ʥʝʤʘʪʠʯʥʘ, 

ʧʨʠ 20Áʉ, ʤʤ
2
/ʩ 

3,8 9,3 16,9 31 75 8 32 

ʊʝʧʣʦʪʘ 

ʟʛʦʨʘʥʥʷ ʥʠʞʯʘ 

42,5 40,9 39,9 38,9 373 37,8 36,8 

ʅ.ʄɼʞ/ʢʛ 

(ʄɼʞ/ʣ) 

(35,3) (35,0) (34,8) (34,6) (34,2) (33,2) (32,9) 

ʎʝʪʘʥʦʚʝ ʯʠʩʣʦ 45 42 41 22 26 48 - 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʘʤʦʟʘʡʤʘʥʥʷ, Áʉ 

260 - - - 318 230 - 

ʉʪʝʭʽʦʤʝʪʨʠʯʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

(ʧʦʚʽʪʨʷ: ʧʘʣʠʚʦ) 

143:1 13,8:1 13,4:1 13,0:1 12,5:1 12,6:1 12,6:1 

ɺʤʽʩʪ, % ʤʘʩ.: 87,0 84,0 82,0 80,0 77,0 77,5 77,6 

ʚʫʛʣʝʮʴ 12,6 12,4 12,3 12,2 12,0 12,0 12,0 

ʚʦʜʝʥʴ 0,4 3,6 5,7 7,8 11,0 10,5 10,4 

ɺʤʽʩʪ ʩʽʨʢʠ, % ʤʘʩ. 0,20 0,14 0,1 0,06 0,002 0,002  

ʂʦʢʩʦʚʘʥʽʩʪʴ 10% 0,2 - - - 0,4 03 0,3 

ʇʠʪʦʤʠʡ ʚʤʽʩʪ ʚʫʛʣʝʮʶ 

(ʧʦ Hu), ʛ/ʄɼʞ 

20,5 20,5 20,6 20,6 20,6 20,5 20,5 

 

ʇʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ, 

ʥʘʧʨʠʢʣʘʜ ʫʩʪʘʥʦʚʮʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʽʛʨʽʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʟʘʤʽʥʽ ʤʘʪʝʨʽʘʣʽʚ 

ʫʱʽʣʴʥʶʚʘʯʽʚ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʘʣʠʚʦʤ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʜʚʠʛʫʥʽ ʽ 

ʯʠʩʪʝ ʙʽʦʧʘʣʠʚʦ (ɺ100). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʦʧʘʣʠʚʦ ʤʘʨʢʠ ɺ20 ʧʦʛʽʨʰʫʻ 

ʧʦʢʘʟʥʠʢʠ ʚʠʢʠʜʽʚ ʚ ʧ'ʷʪʴ ʨʘʟʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ɺ100, ʘ 2%-ʚʘ ʩʫʤʽʰ ʙʽʦʧʘʣʠʚʘ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʟʚʠʯʘʡʥʘ ʧʘʣʠʚʥʘ ʧʨʠʩʘʜʢʘ, ʘʣʝ, ʧʨʠʨʦʜʥʦ, ʚʦʥʘ 

ʤʝʥʰʝ ʚʩʴʦʛʦ ʧʦʢʨʘʱʫʻ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ [25].  

ʇʨʠ ʚʠʙʦʨʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʘ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʥʝ 

ʚʠʢʣʠʢʘʶʪʴ ʩʫʤʽʰʝʚʽ ʧʘʣʠʚʘ ʟ ʚʤʽʩʪʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʘʣʠʚʘ ʜʦ 30%. ʊʘ ʩʣʽʜ 
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ʪʘʢʦʞ ʟʚʘʞʘʪʠ, ʷʢʱʦ ʜʚʠʛʫʥ ʧʨʘʮʶʻ ʥʝ ʥʘ ʥʦʤʽʥʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ, ʘ ʻ 

ʥʝʜʦʚʘʥʪʘʞʝʥʠʤ, ʪʦ ʤʘʡʞʝ ʧʨʠ ʚʩʽʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʪʘ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

ʧʦʪʫʞʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝ ʙʽʣʴʰ ʥʽʞ ʥʘ 

1ï3%. ʇʨʠ ʩʫʪʪʻʚʦʤʫ ʥʝʜʦʚʘʥʪʘʞʝʥʥʽ ʜʚʠʛʫʥʘ ʥʘ 60% ʪʘ ʙʽʣʴʰʝ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʧʝʨʘʮʽʾ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚʘ, ʜʝ ʯʘʩʪʢʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5 ʜʦ 100% ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

1.3. ɺʧʣʠʚ ʩʢʣʘʜʫ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʥʘ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ 

 

ʇʨʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʨʦʙʽʪ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʚʠʪʨʘʪ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʦʧʪʠʤʽʟʘʮʽʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʜʚʠʛʫʥʘ (ʤʽʥʽʤʘʣʴʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ) ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʜʦʪʨʠʤʘʥʥʷʤ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ. ɸʚʪʦʨʘʤʠ ɹ. ʉ. ʉʚʽʨʱʝʚʩʴʢʠʤ [26] ʪʘ 

ʖ. ʂ. ʂʠʨʪʙʘʻʤ [27] ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ (ʄʊɸ) ʨʦʟʛʣʷʜʘʚʩʷ ʷʢ 

ʩʠʩʪʝʤʘ ʪʚʝʨʜʠʭ ʪʽʣ ʧʦʚôʷʟʘʥʠʭ ʞʦʨʩʪʢʠʤʠ ʽ ʧʨʫʞʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɺ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʟʜʽʡʩʥʶʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʘ ʜʝʷʢʽ ʝʣʝʤʝʥʪʠ ï ʦʙʝʨʪʦʚʠʡ ʨʫʭ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʄʊɸ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʙʘʣʘʥʩʫ ʩʠʣ ʪʘ 

ʧʦʪʫʞʥʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʨʦʟʧʦʜʽʣ ʧʦʪʫʞʥʦʩʪʽ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 

ʩʠʣ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʙôʻʢʪʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ. ʋ ʩʚʦʾʭ 

ʨʦʙʦʪʘʭ ɽ.ɸ. ʌʽʥʥ [28], ɯ. ɯ. ʄʝʣʴʥʠʢ [29], ʃ. ɺ. ʇʦʛʦʨʽʣʠʡ [30], ɯ. ʁ. ʅʘʪʘʥʟʦʥ 

[31] ʨʦʟʛʣʷʜʘʣʠ ʪʘ ʦʙˇʨʫʥʪʦʚʫʚʘʣʠ ʄʊɸ ʷʢ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽ ʢʦʤʧʣʝʢʩʠ 

ʤʘʰʠʥ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʘʚʪʦʨʠ ʧʨʦʚʦʜʠʣʠ ʨʷʜ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʏʫʙʘ ɺ.ɺ. [32] 

ʧʨʦʚʽʚ ʩʠʣʦʚʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʄʊɸ (ʨʠʩ. 1.3) ʚʨʘʭʦʚʫʶʯʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ.  

ɺʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʧʦʪʨʝʙʫʻ ʩʧʘʣʶʚʘʥʥʷ ʧʝʚʥʦ ʾʢʽʣʴʢʦʩʪʴ 

ʧʘʣʠʚʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ, ʱʦʙ ʧʨʠʚʝʩʪʠ ʚ ʨʫʭ ʄʊɸ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʏʫʙʠ ɺ.ɺ. ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʦʾ ʤʘʰʠʥʠ ʯʝʨʝʟ ʚʘʣ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʜʘʻʪʴʩʷ 
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ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʩʠʣʘ ʪʷʛʠ ʄʊɸ, ʧʨʠ ʨʦʙʦʪʽ ʥʘ 

ʙʽʦʧʘʣʠʚʽ ʙʫʜʝ [29]: 

FT=
1

rBK

SʇʃlʇʃɟʇkʇʃiQʅɼɹʇɖɽɼʇkɿʄɼɹʇ

2ˊ
-

Mɺɺʇ

ɖ
ʊʈɺɺʇ

iʊʈɺɺʇ
1-ŭɹɖʊʈɺʂiʊʈɺʂ , 

(1.1) 

 

ʜʝ FT ï ʩʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ, ʅ; 

rBK ï ʜʽʘʤʝʪʨ ʚʝʜʫʯʦʛʦ ʢʦʣʝʩʘ, ʤ; 

Sʇʃ  ï ʧʣʦʱʘ ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ, ʤ
2
 ; 

lʇʃ ï ʘʢʪʠʚʥʠʡ ʭʽʜ ʧʣʫʥʞʝʨʘ, ʤ; 

ɟ
ʇ
 ï ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ, ʢʛ/ʤ

3
; 

kʇʃ ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʣʫʥʞʝʨʦʤ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ, ʚʽʜʥ. ʦʜ.; 

Ὥ ï ʢʽʣʴʢʽʩʪʴ ʚʧʦʨʩʢʫʚʘʥʴ ʧʘʣʠʚʘ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʜʚʠʛʫʥʘ, ʦʙ-1
; 

Q
ʅɼɹʇ

 ï ʥʠʞʯʘ ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʙʽʦʧʘʣʠʚʘ, ɼʞ/ʢʛ; 

ɖ
ɽɼʇ

 ï ʝʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʜʚʠʛʫʥʘ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ, 

ʚʽʜʥ. ʦʜ.; 

kɿʄɼɹʇ ï ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ 

ʙʽʦʧʘʣʠʚʘ ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ; ʚʽʜʥ. ʦʜ.; 

Mɺɺʇ ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʨʦʙʦʯʦʾ ʤʘʰʠʥʠ ʥʘ ʚʘʣʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ, ʅϽʤ; 

ɖ
ʊʈɺɺʇ

 ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʨʘʥʩʤʽʩʽʾ ʚʘʣʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ, ʚʽʜʥ. ʦʜ.; 

iʊʈɺɺʇ ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʪʨʘʥʩʤʽʩʽʾ ʚʽʜ ʜʚʠʛʫʥʘ ʜʦ ʚʘʣʘ ʚʽʜʙʦʨʫ 

ʧʦʪʫʞʥʦʩʪʽ, ʦʜ.; 

 ;.ï ʢʦʝʬʽʮʽʻʥʪ ʙʫʢʩʫʚʘʥʥʷ ʚʝʜʫʯʠʭ ʢʦʣʽʩ, ʚʽʜʥ. ʦʜ ‏ˎ

ɖ
ʊʈɺʂ

 ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʨʘʥʩʤʽʩʽʾ ʝʥʝʨʛʦʟʘʩʦʙʫ, ʚʽʜʥ. ʦʜ.; 

iʊʈɺʂ ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʪʨʘʥʩʤʽʩʽʾ ʚʽʜ ʜʚʠʛʫʥʘ ʜʦ ʚʝʜʫʯʠʭ ʢʦʣʽʩ, ʦʜ. 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʠʣʦʚʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʄʊɸ [32] 

 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʝʥʝʥʥʷʤ ʂʂɼ ʜʚʠʛʫʥʘ. ʋ 

ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʂʂɼ ʜʚʠʛʫʥʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʪʨʘʪ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʙʽʦʧʘʣʠʚʘ. ʂʂɼ ʜʚʠʛʫʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʘʢʪʠʯʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʠʞʯʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ 

ʙʽʦʧʘʣʠʚʘ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ʂʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ ʟʥʘʭʦʜʠʚʩʷ 

ʟʘ ʪʘʢʠʤ ʚʠʨʘʟʦʤ [32]: 

kɿʄɼɹʇ=
ɖ
ɽɼɹʇ

ɖ
ɽɼʇ

=
Q
ʅɼʇ
Gɼʇ

Q
ʅɼɹʇ
Gɼʇɹ

 ,                                 (1.2) 

ʜʝ ɖ
ɽɼɹʇ

 ï ʝʬʝʢʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʜʚʠʛʫʥʘ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʙʽʦʧʘʣʠʚʽ 

ʚʽʜʥ. ʦʜ.; 

Q
ʅɼʇ

 ï ʥʠʞʯʘ  ʪʝʧʣʦʪʚʦʨʥʘ  ʟʜʘʪʥʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ɼʞ/ʢʛ;  

Gɼʇ ï ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʢʛ/ʛʦʜ;  

Gɼʇɹ ï ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʜʠʟʝʣʴʥʦʛʦ ʙʽʦʧʘʣʠʚʘ, ʢʛ/ʛʦʜ. 

ʅʘʫʢʦʚʮʝʤ ʚʠʚʝʜʝʥʦ ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʄʊɸ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ, ʧʘʨʘʤʝʪʨʽʚ 

ʧʘʣʠʚʦʧʦʜʘʯʽ ʪʘ ʚʠʜʫ ʧʘʣʠʚʘ, ɦ ʦ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ [32]: 

mT+mPMr
2
BK1-ŭɹ

iTPBK

dɤ

dt
= 
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SʇʃlʇʃɟʇkʇʃiQʅɼɹʇŬɤ
2+ɓɤ+ɔkɿʄɼɹʇ

2ˊ
-

Mɺɺʇ

iʊʈɺɺʇɖʊʈɺɺʇ
1-ŭɹɖʊʈɺʂiʊʈɺʂ 

  (1.3) 

-rɺʂfmʊg-
kʆɹʊSʃʆɹɤ

2r3ɺʂ1-ŭɹ
2

i2ʊʈɺʂ
-rɺʂf

ù
mʈʄg-rɺʂkab- 

rɺʂɗab
ɤ

iʊʈɺʂ
rɺʂ1-ŭɹ

2

 , 

ʜʝ mT ï ʤʘʩʘ ʪʨʘʢʪʦʨʘ, ʢʛ;  

    mPM ï ʤʘʩʘ ʨʦʙʦʯʦʾ ʤʘʰʠʥʠ, ʢʛ;  

    ɤ ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ, ʨʘʜ/ʩ;  

    f ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʷ ʢʦʣʽʩ, ʚʽʜʥ. ʦʜ.;  

    Ὣ ï ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ, ʤ/ʩ
2
;  

    kʆʇ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʦʚʽʪʨʷ, ʅ ʩ
2
/ʤ

4
;  

    Sʃʆɹ ï ʧʣʦʱʘ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ ʄʊɸ, ʤ
2
;  

    Ŭ, ɓ, ɔ ï ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ʜʚʠʛʫʥʘ ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ;  

    Ὢ ï ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʨʪʷ ʟʥʘʨʷʜʜʷ ʦʙ ˇʨʫʥʪ 

ʪʘ ʪʝʨʪʷ ʢʦʯʝʥʥʷ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ ʧʣʫʛʘ, ʚʽʜʥ. ʦʜ.;  

    Ὧ ï ʧʠʪʦʤʠʡ ʦʧʽʨ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ, ʅ/ʤ2
;  

    ʘ ï ʰʠʨʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʧʣʘʩʪʘ, ʤ;  

    b ï ʛʣʠʙʠʥʘ  ʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ ʧʣʘʩʪʘ, ʤ;  

    ɗ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʜʢʠʜʘʥʥʷ ʧʣʘʩʪʘ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʣʫʛʘ, ʅ ʩ
2
/ʤ

4
. 

ʈʽʰʝʥʥʷ ʮʴʦʛʦ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʫʪʦʚʫ 

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ [29]: 

ɤ=
1

2P
L2-4PK

2Pɤʇ+L+ L
2-4PK

1-etJ

1+etJ

2Pɤʇ+L
1-etJ

1+etJ
+ L2-4PK

-L 

  

(1.4) 

 

ʜʝ ̃‫  ï ʧʦʯʘʪʢʦʚʘ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ, ʨʘʜ/ʩ; 



40 

P=
GŬ-C

A
,      L=

Gɓ

A
,      K=

Gɔ-H-I

A
,      J=L2-4PK ï ʟʛʨʫʧʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʚʝʣʠʯʠʥʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ: A=
mT+mPMr

2
BK1-ŭ

iTPBK
 ï ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʄʊɸ, ʢʛϽʤ2

; 

G=
SʇʃlʇʃɟʇkʇʃiQʅɼɹʇkɿʄɼɹʇ

2́
1-ŭɹɖʊʈɺʂiʊʈɺʂ ï ʝʥʝʨʛʽʶ ʧʘʣʠʚʘ, ʚʠʭʦʜʷʯʠ ʽʟ 

ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʦʧʦʜʘʯʽ, ɼʞ; C=
kʆɹʊSʃʆɹ+ɗabr

2
ɺʂ1-ŭɹ

2

i2ʊʈɺʂ
 ï ʚʧʣʠʚ ʣʦʙʦʚʦʛʦ ʦʧʦʨʫ 

ʧʦʚʽʪʨʷ ʪʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʣʘʩʪʘ ˇʨʫʥʪʫ, ʅϽʩ2Ͻʤ; 

H=
Mɺɺʇ

iʊʈɺɺʇɖʊʈɺɺʇ
1-ŭɹɖʊʈɺʂiʊʈɺʂ ï ʤʦʤʝʥʪ ʦʧʦʨʫ ʥʘ ʚʘʣʫ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ, ʅϽʤ; 

I=rBKfmTg+f
ù
mPMg+kab ï ʩʫʤʫ ʤʦʤʝʥʪʽʚ ʦʧʦʨʫ ʧʝʨʝʢʦʯʫʚʘʥʥʷ ʪʨʘʢʪʦʨʘ, ʦʧʦʨʫ 

ʪʝʨʪʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʘʛʨʝʛʘʪʫ ʪʘ ʦʧʦʨʫ ʜʝʬʦʨʤʘʮʽʾ ʧʣʘʩʪʘ ˇʨʫʥʪʫ, ʅ ʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʦʧʠʩʫʻ ʟʤʽʥʫ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʙʦʪʫ ʄʊɸ. 

ʇʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʮʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ 

ʚʠʟʥʘʯʘʶʪʴ ʜʠʥʘʤʽʢʫ ʨʫʭʫ ʄʊɸ. ʅʘʧʨʠʢʣʘʜ ʏʫʙʦʶ ɺ.ɺ. ʚʠʢʦʥʘʥʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʄʊɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʨʘʢʪʦʨʘ ʂʠʡ-14102 ʧʨʠ ʦʨʘʥʮʽ (ʨʠʩ. 1.4) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʦʧʦʜʘʯʽ (ʨʠʩ. 1.5). 

 

ʈʠʩʫʥʦʢ 1.4 ï ɼʠʥʘʤʽʢʘ ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʪʘ ʄʊɸ ʧʨʠ ʟʤʽʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ [32] 
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ʈʠʩʫʥʦʢ 1.5 ï ɼʠʥʘʤʽʢʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʨʠ ʟʤʽʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʧʘʣʠʚʘ [32] 

 

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʟ ʨʠʩ. 1.4 ʪʘ ʨʠʩ. 1.5 ʘʚʪʦʨ ʦʪʨʠʤʘʚ ʟʙʽʣʴʰʝʥʥʷ ʪʷʛʦʚʦʛʦ 

ʟʫʩʠʣʣʷ ʥʘ 25 %, ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʪʦʙʪʦ ʧʝʨʝʭʽʜʥʠʡ ʨʝʞʠʤ, ʷʢʠʡ 

ʪʨʠʚʘʻ 18 ʩ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʤʝʥʰʫʶʪʴʩʷ ʥʘ 33 %.  

ʇʨʠ ʥʝʟʤʽʥʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʄʊɸ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʦʩʪʽʡʥʽʡ ʢʫʪʦʚʽʡ 

ʰʚʠʜʢʦʩʪʽ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʽʟ ʨʽʚʥʷʥʥʷ (1.4) ʦʪʨʠʤʘʥʦ ʚʠʨʘʟ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʚʠʪʨʘʪ ʧʘʣʠʚʘ [32]: 

Gɻʆɼ=
3600ɤCɤ2+H+I

Q
ʅɼɹʇ
kɿʄɼɹʇŬɤ

2+ɓɤ+ɔ1-ŭɹɖʊʈɺʂiʊʈɺʂ
;                 (1.5) 

g= 
3600

Q
ʅɼɹʇ
kɿʄɼɹʇŬɤ

2+ɓɤ+ɔ
106,                               (1.6) 

ʜʝ Gɻʆɼ ï ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʢʛ/ʛʦʜ;  

g ï ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʛ/(ʢɺʪϽʛʦʜ). 

ɸʚʪʦʨʦʤ ʪʘʢʦʞ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.6 ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʛʦʜʠʥʥʦ ʾʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʨʠ ʟʤʽʥʥʽʡ ʠhʨʠʥʽ ʟʘʭʚʘʪʫ 

ʦʧʝʨʘʮʽʾ ʦʨʘʥʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʙʽʦʧʘʣʠʚʘ. 
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ʈʠʩʫʥʦʢ 1.6 ï ɿʘʣʝʞʥʽʩʪʴ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʘʛʨʝʛʘʪʫ 

ʧʨʠ ʨʦʙʦʪʽ ʄʊɸ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʪʘ ʜʠʟʝʣʴʥʦʤʫ ʙʽʦʧʘʣʠʚʽ [32] 

 

ʈʦʟʛʣʷʥʫʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʫʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʪʠʧʦʤ ʧʘʣʠʚʘ ʪʘ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʦʧʝʨʘʮʽʾ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʚʠʭ ʧʘʣʠʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʝ ʣʠʰʝ 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʣʝ ʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ ʷʩʢʨʘʚʦ ʦʧʠʩʫʶʪʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʟʘʣʝʞʥʦʩʪʽ.  

ʇʨʦʪʝ ʨʦʟʛʣʷʥʫʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʥʝ ʚʨʘʭʦʚʫʻ ʧʘʨʘʤʝʪʨʠ 

ʧʘʣʠʚʦʧʦʜʘʯʽ ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ.  

 

1.4. ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʟʤʽʰʫʚʘʯʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʙʽʦʧʘʣʠʚʘ 

 

ʇʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ ʻ ʜʫʞʝ ʧʦʰʠʨʝʥʠʤ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʧʨʦʮʝʩʦʤ. ɺʦʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʝʤʫʣʴʩʽʡ, ʩʫʩʧʝʥʟʽʡ, 

ʨʦʟʯʠʥʽʚ ʪʦʱʦ, ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʝʧʣʦʚʠʭ, ʤʘʩʦʦʙʤʽʥʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

[33]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʦʩʷʛʘʶʪʴ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʦʜʥʽʻʾ ʬʘʟʠ ʚ ʽʥʰʫ, 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟʘ ʦʙʩʷʛʦʤ ʘʧʘʨʘʪʫ, ʚʽʜʥʦʚʣʝʥʥʷ 
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ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ ʬʘʟ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʝʜʝʥʥʷ ʥʦʚʠʭ ʧʦʨʮʽʡ ʨʝʯʦʚʠʥʠ ʚ ʟʦʥʫ 

ʢʦʥʪʘʢʪʫ, ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʰʘʨʫ.  

ʇʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ: ʤʝʭʘʥʽʯʥʠʭ 

ʤʽʰʘʣʦʢ; ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ (ʧʥʝʚʤʘʪʠʯʥʘ); ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʥʘʡʯʘʩʪʽʰʝ ʟʘ 

ʨʘʭʫʥʦʢ ʫʩʪʘʥʦʚʢʠ ʚ ʥʠʭ ʪʫʨʙʫʣʽʟʫʶʯʠʭ ʚʩʪʘʚʦʢ; ʩʦʧʝʣ; ʥʘʩʦʩʽʚ (ʨʠʩ. 1.7). 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʤʠ ʤʽʰʘʣʢʘʤʠ. 

ʄʝʭʘʥʽʯʥʽ ʤʽʰʘʣʢʠ ï ʮʝ ʪʚʝʨʜʽ ʪʽʣʘ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʚ ʨʽʜʠʥʠ ʦʙʝʨʪʘʣʴʥʠʡ 

(ʨʽʜʰʝ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʘʙʦ ʢʦʣʠʚʘʣʴʥʠʡ) ʨʫʭ. ʄʝʭʘʥʽʯʥʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʪʠʭ ʘʧʘʨʘʪʘʭ, ʚ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ: ʨʝʘʢʪʦʨʘʭ, ʥʝʡʪʨʘʣʽʟʘʪʦʨʘʭ ʪʦʱʦ. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 1.7 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʤʽʰʫʚʘʯʽʚ 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ. 

ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʩʫʩʧʝʥʟʽʡ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ 

ʪʚʝʨʜʦʾ ʬʘʟʠ ʚ ʨʽʜʢʽʡ, ʘ ʜʣʷ ʪʝʧʣʦʚʠʭ ʽ ʤʘʩʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʧʣʦʚʽʜʜʘʯʽ ʽ ʤʘʩʦʧʝʨʝʜʘʯ ̔ ʚʽʜʧʦʚʽʜʥʦ, 

ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʽ ʙʝʟ ʥʴʦʛʦ.  

ʗʢʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦ,ʁ 

ʘ ʪʘʢʦʞ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ, ʧʽʜʚʝʜʝʥʦʾ ʜʦ ʦʜʠʥʠʮʽ ʦʙ'ʻʤʫ ʩʝʨʝʜʦʚʠʱʘ [34]. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʯʘʩʦʤ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʇʨʠ ʙʽʣʴʰʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʯʘʩ 

ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʧʨʦʪʝ ʥʝʦʙʭʽʜʥʽ ʚʝʣʠʢʽ ʧʠʪʦʤʽ 

ʧʦʪʫʞʥʦʩʪʽ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʟʥʠʞʫʻ ʧʠʪʦʤʽ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ. ʇʨʠ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʽʡ ʦʮʽʥʮʽ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʚʘʨʽʘʥʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʩʫʤʫ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʦʜʠʥʠʮʶ ʦʙô̒ʤʫ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʟʘʜʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʘ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʨʦʙʦʪʫ ʜʝʷʢʠʭ ʟ ʥʠʭ. 

ɿʤʽʰʫʚʘʯ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ ʘʢʪʠʚʥʠʤ ʧʨʠʚʦʜʦʤ (ʨʠʩ. 

1.8) ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ [35]. 

ɿʤʽʰʫʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ ʯʝʨʝʟ ʚʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ 

2 ʽ 3 ʨʦʟʤʽʱʝʥʥ ̔ʥʘ ʧʝʨʝʜʥʽʡ ʢʨʠʰʮʽ 9 ʢʦʨʧʫʩʫ 1, ʜʝ ʚʦʥʠ ʥʘʜʭʦʜʷʪʴ ʚ ʨʦʙʦʯʫ 

ʧʦʨʦʞʥʠʥʫ 14 ʟʤʽʰʫʚʘʯʘ. ʊʘʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʥʦʚʥʦ ʁ 5 ʽ ʜʦʜʘʪʢʦʚʦʶ 6 

ʢʨʠʣʴʯʘʪʢʘʤʠ, ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ ʯʘʩʪʦʪʦʶ. ʈʽʟʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 5 ʽ 6 

ʤʦʞʣʠʚʘ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʦʩʥʦʚʥʘ ʢʨʠʣʴʯʘʪʢʘ 5, ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ çʢʦʣʝʩʘè ʟ 

ʣʦʧʘʪʢʘʤʠ 16, ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʚʘʣʫ 7 ʧʨʠʚʦʜʫ 8. ɼʦʜʘʪʢʦʚʘ ʢʨʠʣʴʯʘʪʢʘ 6 

ʢʽʥʝʤʘʪʠʯʥʦ ʟô̒ ʜʥʘʥʘ ʟ ʚʘʣʦʤ 7 ʯʝʨʝʟ ʧʣʘʥʝʪʘʨʥʫ ʧʝʨʝʜʘʯʫ, ʤʽʩʪʠʪʴ ʢʦʨʦʥʥʫ 

ʰʝʩʪʝʨʥʶ 17, ʟʘʧʨʝʩʦʚʘʥʫ ʚʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʫ 1, ʪʨʠ ʩʘʪʝʣʽʪʘ 18, ʚʦʜʠʣʦ 19, 

ʞʦʨʩʪʢʦ ʟ'ʻʜʥʘʥʝ ʟ ʜʦʜʘʪʢʦʚʦʶ ʢʨʠʣʴʯʘʪʢʦʶ 6 ʽ ʩʦʥʷʯʥʫ ʰʝʩʪʝʨʥʶ 20, 

ʚʩʪʘʥʦʚʣʝʥʫ ʥʘ ʰʣʽʮʘʭ ʟʘʜʥʴʦʛʦ ʢʽʥʮʷ ʚʘʣʘ 7. 
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ɻʦʪʦʚʘ ʩʫʤʽʰ (ʜʠʟʝʣʴʥʝ ʩʫʤʽʰʝʚʝ ʧʘʣʠʚʦ) ʟ ʨʦʙʦʯʦʾ ʧʦʨʦʞʥʠʥʠ 14 

ʟʤʽʰʫʚʘʯʘ ʯʝʨʝʟ ʦʪʚʦʨʠ 13 ʚ ʢʦʨʧʫʩʽ 1 ʧʦʪʨʘʧʣʷʻ ʚ ʩʫʤʽʰʝʚʫ ʧʦʨʦʞʥʠʥʫ 15,  

ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʩʽʪʢʫ-ʟʘʩʧʦʢʦʶʚʘʯ 12 ʽ ʧʦʨʦʞʥʠʥʫ 11, ʚʠʭʦʜʠʪʴ ʽʟ ʟʤʽʰʫʚʘʯʘ 

ʯʝʨʝʟ ʧʘʪʨʫʙʦʢ ʚʠʚʝʜʝʥʥʷ ʩʫʤʽʰʽ 4 ʚ ʢʦʥʫʩʥʽʡ ʢʨʠʰʮʽ 10. ʇʨʠ ʮʴʦʤʫ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʦʾ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʦʩʥʦʚʥʦʾ 5 ʽ ʜʦʜʘʪʢʦʚʦʾ 6 ʢʨʠʣʴʯʘʪʦʢ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʤʽʰʫʚʘʯʘ ʟ ʘʢʪʠʚʥʠʤ ʧʨʠʚʦʜʦʤ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ 

ʜʚʠʛʫʥ ʪʨʘʢʪʦʨʘ ʄʊɿ-82, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.8. 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʧʨʠʩʪʨʦʶ ʻ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʝʣʠʢʽ ʟʘʪʨʘʪʠ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚ ̔ʪʘ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʽʥʝʨʪʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʙʦʾ ʚ 

ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʄʊɸ.  

ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʟʤʽʰʫʚʘʯʘ ʥʝ ʻ ʜʦʮʽʣʴʥʠʤ. 

 

ʈʠʩʫʥʦʢ 1.8 ï ʉʭʝʤʘ ʟʤʽʰʫʚʘʯʘ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ 

ʘʢʪʠʚʥʠʤ ʧʨʠʚʦʜʦʤ  

 

ʊʘʢʦʞ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʟʚʠʯʘʡʥʽ ʧʨʦʪʦʯʥʽ ʟʤʽʰʫʚʘʯʽ. ʆʜʠʥ ʟ ʪʘʢʠʭ 

ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1.9, ʜʝ ʧʘʣʠʚʘ ʟʤʽʰʫʶʪʴʩʷ (ʤʽʥʝʨʘʣʴʥʝ ʽ ʨʦʩʣʠʥʥʘ ʦʣʽʷ) ʯʝʨʝʟ 
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ʢʘʥʘʣʠ ʚʚʝʜʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 9 ʽ 10, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʜʦʟʘʪʦʨʠ 3 ʽ 4, ʨʦʟʤʽʱʝʥʽ ʥʘ 

ʢʨʠʰʮʽ 1, ʥʘʜʭʦʜʷʪʴ ʚ ʨʦʙʦʯʫ ʧʦʨʦʞʥʠʥʫ 11 ʟʤʽʰʫʚʘʯʘ. ɿ ʨʦʙʦʯʦʾ ʧʦʨʦʞʥʠʥʠ 

11 ʧʦ ʢʘʥʘʣʫ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʙʦʣʪʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʜʭʦʜʷʪʴ ʚ ʩʫʤʽʰʝʚʫ 

ʧʦʨʦʞʥʠʥʫ 12. ɿʤʽʰʫʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ, ʧʨʦʭʦʜʷʯʠ ʧʦ ʣʘʙʽʨʠʥʪʘʭ ʤʝʪʘʣʝʚʦʾ 

ʥʘʙʠʚʢʠ (ʤʝʪʘʣʝʚʘ ʩʪʨʫʞʢʘ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ) 8 ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʁ ʪʴ 

ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʨʫʭʫ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʽʥʪʝʥʩʠʚʥʦ ʧʝʨʝʤʽʰʫʶʪʴʩʷ. 

ʇʨʠʛʦʪʦʚʣʝʥʝ ʩʫʤʽʰʝʚʝ ʧʘʣʠʚʦ ʟ ʧʦʨʦʞʥʠʥʠ 12, ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʩʽʪʢʫ-

ʟʘʩʧʦʢʦʶʚʘʯ 13, ʚʠʭʦʜʠʪʴ ʽʟ ʟʤʽʰʫʚʘʯʘ ʯʝʨʝʟ ʢʘʥʘʣ ʚʠʚʝʜʝʥʥʷ ʩʫʤʽʰʝʚʦʛʦ 

ʧʘʣʠʚʘ 14 ʽ ʧʦʩʪʫʧʘʻ ʚ ʇ-ʧʦʜʽʙʥʠʡ ʢʘʥʘʣ ʇʅɺʊ ʽ ʜʘʣʽ ʜʦ ʬʦʨʩʫʥʦʢ ʜʚʠʛʫʥʘ [36]. 

 

ʈʠʩʫʥʦʢ 1.9 ï ɿʤʽʰʫʚʘʯ-ʜʦʟʘʪʦʨ ʨʦʩʣʠʥʥʦʛʦ ʤʘʩʣʘ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ  

 

ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʟʤʽʰʫʚʘʯʽʚ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʣʠʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʪʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʄʊɸ.  

ʏʝʨʝʟ ʪʝ, ʱʦ ʙʽʦʧʘʣʠʚʦ ʟ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʚʦʣʦʜʽʻ ʚʠʱʦʶ ʛʫʩʪʠʥʦʶ, 

ʚô̫ ʟʢʽʩʪʶ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʰʪʘʪʥʽʡ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʷ [37,38]. ʂʨʽʤ ʫʩʴʦʛʦ ʽʥʰʦʛʦ, 
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ʩʫʤʽʰ ʬʦʨʤʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʷʢʽʩʥʦ ʯʝʨʝʟ ʩʣʘʙʢʫ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʩʪʨʫʤʝʥʽʚ, 

ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʦʪʚʦʨʽʚ ʨʦʟʧʠʣʶʚʘʯʘ. ʎʝ ʟʙʽʣʴʰʫʻ ʪʨʠʚʘʣʽʩʪʴ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, 

ʧʦʛʽʨʰʫʻ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʧʘʣʠʚʥʦʛʦ ʬʘʢʝʣʘ, ʟʤʝʥʰʫʻ ʢʫʪ ʡʦʛʦ 

ʨʦʟʢʨʠʪʪʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʨʦʟʧʠʣʶʚʘʯʘ. ʆʜʥʠʤ ʟ 

ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʘʜʘʧʪʘʮʽʾ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʰʪʘʪʥʠʭ ʬʦʨʩʫʥʦʢ. 

ʅʘ ʨʠʩ. 1.10 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʠʡ ʨʦʟʧʠʣʶʚʘʣʴʥʠʡ ʚʫʟʦʣ ʬʦʨʩʫʥʢʠ ʜʣʷ 

ʩʧʘʣʶʚʘʥʥʷ ʚô̫ ʟʢʦʛʦ ʧʘʣʠʚʘ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʢʦʥʫʩʥʫ ʩʦʧʣʦʚʫ ʥʘʩʘʜʢʫ 1 (ʥʘ ʨʠʩ. 

1.10) ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʧʘʣʠʚʥʠʤ ʩʦʧʣʦʤ 2 ʽ ʚʩʪʘʥʦʚʣʝʥʫ ʥʘʚʢʦʣʦ 1 ʢʽʣʴʮʝʚʫ 

ʥʘʩʘʜʢʫ 3, ʱʦ ʫʪʚʦʨʶʻ ʢʘʥʘʣ 4 ʜʣʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ [39]. ʅʘ ʚʠʭʽʜʥʦʤʫ ʪʦʨʮʽ 

ʥʘʩʘʜʢʠ 1 ʚʠʢʦʥʘʥʘ ʢʦʥʽʯʥʘ ʢʨʦʤʢʘ 5, ʷʢʘ ʫʪʚʦʨʶʻ ʧʨʠ ʧʝʨʝʪʠʥʽ ʟ ʡʦʛʦ 

ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʛʦʩʪʨʫ ʢʨʦʤʢʫ. ɺʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʫ R ʮʽʻʾ ʢʨʦʤʢʠ ʜʦ 

ʨʘʜʽʫʩʫ ὶ ʧʘʣʠʚʥʦʛʦ ʩʦʧʣʘ 2, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 

R

rc
=1+1,41K

b3

rc
3cos2Ŭ

4

 (1.7) 

ʜʝ b ï ʰʠʨʠʥʘ ʢʘʥʘʣʫ 4 ʜʣʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ, ʤʤ; 

‌ ï ʢʫʪ, ʱʦ ʫʪʚʦʨʶʻ ʧʦʚʝʨʭʥʽ ʢʦʥʫʩʥʦʛʦ ʩʦʧʣʦʚʦʛʦ ʥʘʩʘʜʢʘ, ʛʨʘʜ; 

ʂ ï ʚʘʨʽʡʦʚʘʥʠʡ ʯʠʩʣʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʽʘʧʘʟʦʥ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʬʦʨʩʫʥʢʠ (ʂ1 = 0,93-1,14). 

 

ʈʠʩʫʥʦʢ 1.10 ï ʉʭʝʤʘ ʨʦʟʧʠʣʶʚʘʯʘ ʬʦʨʩʫʥʢʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 
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ʇʨʠ ʨʦʙʦʪʽ ʧʘʣʠʚʦ ʧʦʜʘʻʪʴʩʷ ʚ ʥʘʩʘʜʢʫ 1 ʽ ʨʦʟʧʠʣʶʻʪʴʩʷ ʯʝʨʝʟ ʩʦʧʣʦ 2, 

ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʧʦʚʽʪʨʷʥʠʤ ʩʪʨʫʤʝʥʝʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʢʘʥʘʣʫ 4. ʇʨʠ ʮʴʦʤʫ ʚ 

ʦʙʣʘʩʪʽ ʢʦʥʽʯʥʦʾ ʚʠʾʤʢʠ 5 ʬʦʨʤʫʻʪʴʩʷ ʚʠʭʦʨ ʟ ʚô̫ ʟʢʦʛʦ ʧʘʣʠʚʘ, ʷʢʠʡ 

ʽʥʪʝʥʩʠʬʽʢʫʻ ʤʘʩʦʧʝʨʝʥʦʩ ʚ ʟʦʥʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ 

ʨʦʙʦʪʠ ʬʦʨʩʫʥʢʠ ʧʨʠ ʟʤʽʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʘʨʽʘʮʽʾ ʢʦʝʬʽʮʽʻʥʪʘ ʂ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʚô̫ ʟʢʽʩʪʶ ʧʘʣʠʚʘ. 

ʆʧʠʩʘʥʠʡ ʩʧʦʩʽʙ ʘʜʘʧʪʘʮʽʾ ʬʦʨʩʫʥʢʠ ʪʨʘʢʪʦʨʥʦʛʦ ʜʠʟʝʣʷ, ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʚ'ʷʟʢʦʤʫ ʧʘʣʠʚʽ, 

ʷʢʠʤ ʻ ʙʽʦʧʘʣʠʚʦ ʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʨʦʪʝ ʻ ʣʠʰʝ ʧʦʢʨʘʱʫʶʯʠʤ ʤʝʪʦʜʦʤ 

ʜʣʷ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʘʭ ʧʘʣʠʚʘ ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ 

ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʩʫʤʽʰ ʧʘʣʠʚ. 

ʂʦʞʝʥ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʘʨʽʘʥʪʽʚ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʚ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʇʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ 

ʥʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ. 

 

1.5. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ 

 

1.5.1. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʥ̫ʥ̫ 

 

ɺʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʚʘʜʝʥʦʾ ʤʝʪʦʜʠʢʠ ʚ 

ʧʽʜʨʦʟʜʽʣʽ 1.3. ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʛʫʣʷʪʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʤ ʤʝʪʦʜʦʤ ʻ ʪʝʧʣʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʚʠʛʫʥʘ. 

ɺʠʟʥʘʯʠʤʦ ʧʘʨʘʤʝʪʨʠ ʟʦʚʥʽʰʥʴʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ ʜʣʷ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʦʤʽ ʟʘʣʝʞʥʦʩʪʽ. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʏʫʙʦʶ ɺ.ɺ. [32], ɺʦʡʪʶʢʦʤ ɼ.ɻ. [40], ɸʥʠʣʦʚʠʤ ɺ.ʗ. [41] 

ʪʘ ʅʠʢʦʣʘʝʥʢʦ ɸ. ɺ. [42], ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʚʠʛʫʥʘ ʧʨʦʪʝ ʚʩʽ ʚʦʥʠ ʩʭʦʞʽ ʯʠ ʥʘʙʣʠʞʝʥʽ ʦʜʠʥ ʜʦ 

ʦʜʥʦʛʦ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʠʢʘʪʦʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʝʜʝʥʫ ʏʫʙʦʶ ɺ.ɺ. (1.18-1.24) ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʫ ʈʷʙʦʰʘʧʢʦʶ ɺ.ɹ.  
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ɽʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ (1.18) [43]: 

,                                                (1.18) 

ʜʝ  ï ʩʝʨʝʜʥʽʡ ʝʬʝʢʪʠʚʥʠʡ ʪʠʩʢ, ʰʦ ʜʦʨʽʚʥʶʻ (1.19) [43]: 

,                                                   (1.19) 

ʜʝ  ï ʜʽʡʩʥʠʡ ʩʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʨʫʛʣʝʥʥʷ 

ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ (1.20) [43]: 

,                                                    (1.20) 

ʜʝ  ï ʪʝʦʨʝʪʠʯʥʠʡ ʩʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʪʠʩʢ, ʟʥʘʭʦʜʠʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 

ɻʨʠʥʠʚʝʮʴʢʦʛʦ-ʄʘʟʠʥʛʘ ʜʣʷ ʟʤʽʰʘʥʦʛʦ ʮʠʢʣʫ ʜʠʟʝʣʷ (1.21) [43]: 

,                (1.21) 

ʜʝ  ï ʩʪʫʧʽʥʴ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚʠʟʥʘʯʘʻʤʦ ʟ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʦʢ ʽʥʜʠʢʘʪʦʨʥʦʾ 

ʜʽʘʛʨʘʤʠ (1.22) [43]: 

.                                                     (1.22) 

ʊʠʩʢ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ (1.23) [43]: 

,                                              (1.23) 

ʜʝ  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʨʰʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.24) [43]: 

.                                                   (1.24) 

ɿʘʩʪʦʩʦʚʫʁʯʠ ʨʽʚʥʷʥʥʷ (1.18 ï 1.24) ʽ ʟʥʘʶʯʠ ʟʤʽʥʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʂʐʄ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʤʽʚ ʮʠʣʽʥʜʨʘ [43], 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʧʨʦʱʝʥʥʷ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (1.25): 
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      (1.25)

       

 

ʜʝ ,  ï ʢʦʝʬʽʮʽʻʥʪʠ ʩʧʨʦʱʝʥʥʷ, ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʷ ʚ 

ʪʦʯʮʽ z ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʷʢʽ ʚʠʟʥʘʯʘʻʤʦ ʟ ʬʦʨʤʫʣ 

(1.26-1.27): 

,                          (1.26) 

,                                                      (1.27) 

ʜʝ  ʪʘ  ï ʢʫʪʠ ʧʦʣʦʞʝʥʥ ̫ʢʨʠʚʦʰʠʧʘ ʰʘʪʫʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʦʩʽ ʜʝ ʪʠʩʢ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʜʚʠʛʫʥʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʇʘʨʘʤʝʪʨʠ , , ,  ʟʥʘʭʦʜʠʤʦ ʽʟ ʨʽʚʥʷʥʴ (1.25) ʽ (1.26). 

ɽʬʝʢʪʠʚʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ (1.28) [43]: 

 

.                                                 (1.28) 

ɽʬʝʢʪʠʚʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʥʘʭʦʜʠʪʴʩʷ ʽʟ ʟʘʣʝʞʥʦʩʪʽ (1.29) [37]: 

,                                                (1.29) 

ʜʝ  ï ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ, ʢʛ/ʮʠʢʣ. 

ɯʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʦʙôʻʤʥʦʶ ʽ ʤʘʩʦʚʦʶ ʮʠʢʣʦʚʦʶ ʧʦʜʘʯʝʶ ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ (1.30): 

                                             (1.30) 

ʜʝ  ï ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ, ; 

 ï ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ, . 
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ʈʽʚʥʷʥʥʷ (1.29) ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ʧʘʣʠʚʘ ʚʨʘʭʦʚʫʶʯʠ 

ʛʫʩʪʠʥʫ ʧʘʣʠʚʘ, ʱʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ 

ʙʽʦʧʘʣʠʚʦ ʪʘ ʡʦʛʦ ʩʫʤʽʰʽ ʙʝʟ ʜʦʜʦʪʢʦʚʠʭ ʨʝʛʫʣʶʚʘʥʴ ʪʘ ʫʪʦʯʥʝʥʴ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʨʘʟʠ (1.27 ï 1.28) ʫ (1.29) ʪʘ (1.30) ʤʘʻʤʦ (1.31): 

    

(1.31) 

ɻʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ (1.32) [43]: 

.                                                (1.32) 

ʈʽʚʥʷʥʥʷ (1.27 ï 1.29, 1.30, 1.31) ʜʦʟʚʦʣʷʶʪʴ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʦʙʦʪʫ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ 

ʤʦʜʝʣʽ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʦʧʠʩʘʪʠ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʨʘʭʦʚʫʶʪʴ ʣʠʰʝ ʦʜʠʥ ʨʝʞʠʤ ʨʦʙʦʪʠ ï ʥʦʤʽʥʘʣʴʥʠʡ 

[43].  

ɼʘʥʽ [43] ʩʪʦʩʦʚʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʚʠʛʫʥʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʙʽʦʧʘʣʠʚʘʭ, 

ʧʝʨʰ ʟʘ ʚʩʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʭʦʯʘ ʙ ʜʚʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ï ʥʦʤʽʥʘʣʴʥʠʡ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ (ʨʝʞʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʨʫʪʥʦʤʫ ʤʦʤʝʥʪʽ). 

ɿʘʣʝʞʥʦʩʪʽ (1.27, 1.32) ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʚʦʭ ʨʝʞʠʤʽʚ ʟʦʚʥʽʰʥʴʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʩʪʫʧʥʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʚʥʷʥʥʷʤ 

ʢʫʙʽʯʥʦʛʦ ʪʨʠʯʣʝʥʘ, ʚʨʘʭʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ ʥʝʦʙʭʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʘ ʚʠʜ ʧʘʣʠʚʘ.  

ɿʚʽʜʩʠ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ (1.18) ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (1.33): 

,                          (1.33) 

ʜʝ ɸ, ɹ, ɺ ï ʝʤʧʽʨʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʜʚʠʛʫʥʘ 

ʪʘ ʚʠʜʫ ʧʘʣʠʚʘ.  

ɽʬʝʢʪʠʚʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʽʚ (1.34): 
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,                           (1.34) 

ʜʝ ɻ, ɼ, ɾ ï ʝʤʧʽʨʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʜʚʠʛʫʥʘ ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʫʪʦʯʥʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʰʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʦʪʨʠʤʘʥʘ ʟ ʬʦʨʤʫʣ (1.27 ï 1.29, 1.30 ï 1.34), 

ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʫʪʦʯʥʝʥʥʷ, ʘ ʩʘʤʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʮʠʢʣʫ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

 

1.5.2. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟʘʢʣʶʯʘʻʪʴʩʷ ʫ 

ʧʦʙʫʜʦʚʽ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ, ʷʢʘ ʙʫʜʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʪʝʧʣʦʚʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʨʦʙʦʯʠʡ ʮʠʢʣ ʜʦʩʪʘʪʥʴʦ ʟʤʦʜʝʣʶʚʘʪʠ ʯʘʩʪʠʥʫ ʧʨʦʮʝʩʫ 

ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʪʘ ʟʛʦʨʘʥʥʷ. ɺʽʜʦʤʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʜʽʘʛʨʘʤ 

[40-44] ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝ ʜʘʶʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʤʝʪʦʜʠʢʦʶ ɽ.ɺ. ʇʴʷʜʠʯʝʚʘ [45], ʚ ʷʢʽʡ ʪʠʩʢ ʚ ʮʠʣʽʥʜʨʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʟʘʣʝʞʥʦʩʪʽ (1.35): 

,                                                    (1.35) 

ʜʝ  ï ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʪʽʣʘ (1.36) [44,45]: 

,                                    (1.36) 

ʜʝ  ï ʢʽʣʴʢʽʩʪʴ ʟʘʨʷʜʫ ʥʘ ʧʦʯʘʪʢʫ ʪʘʢʪʫ ʚʧʫʩʢʫ (1.37) [45]: 

.                                              (1.37) 
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ɯʟ ʟʘʣʝʞʥʦʩʪʝʡ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʮʠʢʣʫ ʜʚʠʛʫʥʘ (1.35 ï 1.37), 

ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚʨʘʭʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʚʠʛʫʥʘ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʚʠʛʫʥ 4ʏ11,5/12,5, ʱʦ ʤʘʻ 

ʥʝʨʦʟʜʽʣʴʥʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʎʅʀɼʀ, ʚ ʷʢʽʡ ʜʽʘʤʝʪʨ ʪʘʨʽʣʢʠ ʢʣʘʧʘʥʘ   

ʜʽʘʤʝʪʨʫ ʪʘʨʽʣʢʠ. 

ʂʽʣʴʢʽʩʪʴ ʩʚʽʞʦʛʦ ʟʘʨʷʜʫ ʟʥʘʭʦʜʠʤʦ ʟ ʬʦʨʤʫʣʠ (1.38) [43-45]: 

,                                                 (1.38) 

ʜʝ  ï ʨʦʙʦʯʠʡ ʦʙôʻʤ ʮʠʣʽʥʜʨʘ, ʣ; 

 ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʧʦʚʥʝʥʥʷ ʮʠʣʽʥʜʨʘ (1.39) [43-45]: 

 

,                           (1.39) 

ʜʝ  ï ʪʠʩʢ ʢʽʥʮʷ ʪʘʢʪʫ ʚʧʫʩʢʫ (1.40) [43-45]: 

,                                                   (1.40) 

ʜʝ  ï ʚʪʨʘʪʠ ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʥʘʧʦʚʥʝʥʥʷ ʮʠʣʽʥʜʨʘ (1.41) [43-45]: 

,                                 (1.41) 

ʜʝ  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʟʘʨʷʜʫ (1.42) [39]: 

.                                    (1.42) 

ʜʝ  ï ʧʣʦʱʘ ʤʽʥʽʤʘʣʴʥʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫʚʧʫʩʢʥʦʾ ʩʠʩʪʝʤʠ (1.43) [39]: 

.                          (1.43) 

ɿʘʣʝʞʥʽʩʪʴ (2.53) ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ ʢʦʣʠ . 
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ʇʨʦʚʽʚʰʠ ʫʪʦʯʥʝʥʥʷ ɽ.ɺ. ʇʴʷʜʠʯʝʚʘ [43-45] ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʽ ʯʘʩ 

ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ (1.44): 

.                          (1.44) 

ɿʘ ʬʦʨʤʫʣʦʶ ɽ.ɺ. ʇʴʷʜʠʯʝʚʘ ʚʠʟʥʘʯʘʻʤʦ ʛʫʩʪʠʥʫ ʟʘʨʷʜʫ, ʱʦ ʧʦʪʨʘʧʣʷʻ 

ʜʦ ʮʠʣʽʥʜʨʘ [43-45] ʚʨʘʭʦʚʫʶʯʠ ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʨʦʮʝʩʫ ʚʧʫʩʢʫ (1.45): 

.                          (1.45) 

ʊʘʢ ʤʠ ʤʦʞʝʤʦ ʟʥʘʡʪʠ ʛʫʩʪʠʥʫ ʟʘʨʷʜʫ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʜʠʟʝʣʽ 

ʚʨʘʭʦʚʫʶʯʠ ʪʠʩʢ ʽ ʪʝʤʧʝʨʫ ʧʦʚʽʪʨʷ ʧʨʠ ʚʧʫʩʢʫ. 

ʄʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ ʩʫʤʽʰʽ ʛʘʟʽʚ (ʨʦʙʦʯʦʛʦ ʪʽʣʘ) ʟʥʘʭʦʜʠʤʦ ʽʟ ʨʽʚʥʷʥʥʥʷ 

(1.46) [45]: 

             (1.46) 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.47) [43-45]: 

,                                                       (1.47) 

ʜʝ  ï ʢʽʣʴʢʽʩʪʴ ʩʚʽʞʦʛʦ ʟʘʨʷʜʫ, ʷʢʫ ʟʥʘʭʦʜʠʤʦ (1.48) [43-45]: 

.                                            (1.48) 

ʗʢʱʦ ʫ (1.66) ʧʽʜʩʪʘʚʠʪʠ ʬʦʨʤʫʣʠ (1.32, 1.38 ï 1.42, 1.45, 1.46) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʣʽʥʜʨʘ ʪʘ 
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ʩʪʝʭʽʦʤʝʪʨʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ [43-45], ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʬʦʨʤʫʣʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ (1.49): 

.                     (1.49) 

ʜʝ ,  ï ʢʦʝʬʽʮʽʻʥʪʠ ʩʧʨʦʱʝʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʤʦ ʽʟ ʨʽʚʥʷʥʴ (1.50-1.51): 

,                                                 (1.50) 

.        (1.51) 

ʈʽʚʥʷʥʥʷ (1.48 ï 1.51) ʚʢʣʶʯʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ, ʨʝʞʠʤʥʽ ʪʘ 

ʨʝʛʫʣʶʚʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʚʧʫʩʢʫ ʪʘ ʧʘʣʠʚʦʧʦʜʘʯʽ ʟ ʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ 

ʧʘʣʠʚʘ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʣʠʰʢʦʚʠʭ ʛʘʟʽʚ (1.52) [42]: 

.                                           (1.52) 

x ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ ʬʦʨʤʫʣʘʭ (1.44, 1.46) ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʪʘ ʚʠʤʘʛʘʻ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ. 

ʗʢʱʦ ʧʽʜʩʪʘʚʠʪʠ ʫ (1.44) ʨʽʚʥʷʥʥʷ (1.38 ï 1.41, 1.44), ʚʨʘʭʦʚʫʶʯʠ ʦʩʥʦʚʥʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʣʽʥʜʨʘ [43] ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʩʧʨʦʱʝʥʥʷ (1.50, 

1.51), ʦʪʨʠʤʘʻʤʦ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʦʙôʻʤʫ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 

(1.53): 

    (1.53) 

ʜʝ  ï ʢʦʝʬʽʮʽʻʥʪ ʩʧʨʦʱʝʥʥʷ (1.54): 
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.                                                     (1.54) 

ʈʽʚʥʷʥʥʷ (1.53, 1.54) ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʝʞʠʤʥʽ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ 

ʨʝʛʫʣʶʚʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ. 

ʈʝʘʣʴʥʠʡ ʦʙôʻʤ ʮʠʣʽʥʜʨʘ ʟʥʘʭʦʜʠʤʦ ʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʂʐʄ 

(1.55) [44]: 

,                      (1.55) 

ʜʝ  ʪʘ  ï ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʰʘʪʫʥʘ 

(1.56) [45]: 

.                                                (1.56) 

ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʜʽʘʛʨʘʤ ʨʝʘʣʴʥʠʭ ʮʠʢʣʽʚ ʧʦʢʘʟʫʻ, ʱʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʠʣʽʥʜʨʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʘʤʠ ʧʦʣʽʪʨʦʧʠ ʩʪʠʩʢʫ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ [43-45], ʘ ʚ ʧʨʦʮʝʩʽ ʛʦʨʽʥʥʷ ʟʘ ʩʢʣʘʜʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʴ [43-45]. ʇʨʦʪʝ ʟ ʦʪʨʠʤʘʥʦʾ 

ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʚʠʛʫʥʘ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʽʚ ʚ ʮʠʣʽʥʜʨʽ ʟ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ. 

ʉʢʦʨʠʩʪʘʻʤʦʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ [46,47] ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ 

4ʏ11,0/12,5 ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʚ ʮʠʣʽʥʜʨʽ ʜʚʠʛʫʥʘ ʧʨʠ 

ʨʦʙʦʪʽ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ. ɺ ʨʦʙʦʪʽ ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʛʦʨʘʥʥʷ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ 

ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ. ɼʝ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʽʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ 6-ʾ ʩʪʫʧʝʥʽ 

(1.57): 

,          (1.57) 

ʜʝ  ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʘ, ʱʦ ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʠʜʫ ʧʘʣʠʚʘ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ɼʘʥʝ ʧʨʠʧʫʱʝʥʥʷ ʦʪʨʠʤʘʥʦ ʟ ʘʥʘʣʽʟʫ 

ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʞʝʥʴ ʐʫʣʷʢʘ ʄ.ʃ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʥʘ ʙʽʦʧʘʣʠʚʽ [47]. ɺ ʷʢʠʭ 

ʚʢʘʟʘʥʦ, ʱʦ ʟʤʽʥʘ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʯʠ ʄʊɸ ʥʘ ʙʽʦʧʘʣʠʚʽ 
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ʧʨʦʪʽʢʘʻ ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʥʘ ʜʠʟʝʣʴʥʦʤʫ, ʘ ʥʘ ʛʨʘʬʽʢʘʭ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʝʢʚʽʜʠʩʪʘʥʪʥʦ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ 

ʬʦʨʤʫʣʘʤʠ (1.36, 1.48 ï 1.50, 1.52 ï 1.57) ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ. 

 

1.5.3. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ ʪʘ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ 

 

ɼʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʮʝʩʫ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʫ ʤʦʜʝʣʴ ɯ.ɯ. ɺʽʙʝ [48]. ʈʽʚʥʷʥʥʷ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʙʫʜʝ ʤʘʪʠ 

ʚʠʛʣʷʜ (1.58) [48]: 

,                                             (1.58) 

ʜʝ  ï ʧʦʩʪʽʡʥʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʢʠ ʟʛʦʨʽʣʦʛʦ ʧʘʣʠʚʘ ʜʦ ʤʦʤʝʥʪʫ ʢʽʥʮʷ 

ʟʛʦʨʷʥʥʷ , ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.59) [48]: 

,                                               (1.59) 

ʜʝ  ï ʯʘʩʪʢʘ ʧʘʣʠʚʘ. 

ʊʨʠʚʘʣʽʩʪʴ ʟʛʦʨʘʥʥʷ  ʚ ʛʨʘʜʫʩʘʭ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ 

ʟʥʘʭʦʜʠʤʦ ʟ ʤʝʪʦʜʠʢʠ ɹ.ɸ. ʐʘʨʦʛʣʘʟʦʚʘ (1.60) [49]: 

.                                          (1.60) 

ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʫ ʟʛʦʨʘʥʥʷ m ʫ ʬʦʨʤʫʣʽ (1.57) 

ʚʘʨʽʶʻʪʴʩʷ.  

ʄʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʚʠʨʽʰʝʥʥʷ çʟʚʦʨʦʪʥʦʾ ʟʘʜʘʯʽè ɯ.ɯ. ɺʽʙʝ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ  ʟʚʽʜʩʠ (1.61): 

,                                               (1.61) 
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ʈʽʰʝʥʥʷ ʬʦʨʤʫʣʠ (1.61) ʜʘʣʦ ʨʽʚʥʷʥʥʷ ʧʦʣʽʥʦʤʫ 6-ʪʦʾ ʩʪʝʧʝʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʘʨʽʶʚʘʥʥʷ m ʜʚʠʛʫʥʘ 4ʏ11,0/12,5 ʧʨʠ ʨʦʙʦʪʽ (1.62): 

,                (1.62) 

ʜʝ  ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʫ, ʚʠʭʦʜʷʪ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʘʣʠʚʘ ʪʘ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ [49]. 

ʇʦʢʘʟʥʠʢʠ ʟʛʦʨʘʥʥʷ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ  ʽ ʥʘ ʙʽʦʧʘʣʠʚʽ  

ʜʦʩʣʽʜʞʝʥʽ ʚ ʨʦʙʦʪʽ [50], ʜʝ ʟʘʣʝʞʥʽʩʪʴ  ʙʫʜʝ (1.63): 

,                                                    (1.63) 

ɿʤʽʥʘ ʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ  ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ (1.64): 

           (1.64) 

ʜʝ , ,  ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʫ, ʚʠʭʦʜʷʪ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʘʣʠʚʘ ʪʘ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ; 

 ï ʚʽʜʥʦʩʥʠʡ ʢʫʪ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ (1.65): 

.                                                       (1.65) 

ɿʚʽʜʩʠ (1.66): 

   (1.66) 

ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ [54] ʦʪʨʠʤʘʻʤʦ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ (1.58): 

.                               (1.67) 

ʇʨʦʚʦʜʠʤʦ ʫʪʦʯʥʝʥʥʷ (1.61, 1.67) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʭʘʨʘʢʪʝʨʫ ʟʛʦʨʘʥʥʷ (1.68) [55]: 
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,                                             (1.68) 

,         (1.69) 

ʜʝ  - ʟʤʽʥʥʠʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʫ ʟʛʦʨʘʥʥʷ. 

ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʟʛʦʨʘʥʥʷ ʜʣʷ ʜʚʠʛʫʥʘ 4ʏ11,0/12,5 ɯ.ɯ. ɺʽʙʝ 

ʦʪʨʠʤʘʻʤʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷʤ (1.62): 

.                      (1.70) 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʦʪʨʠʤʘʣʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʜʣʷ 

ʪʨʘʢʪʦʨʥʦʛʦ ʜʠʟʝʣʷ ï 4ʏ11,0/12,5 [56] ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʛʦʨʽʥʥʷ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ (1.58 ï 1.60, 1.65 ï 1.67) ʪʘ (1.68 ï 1.70). 

 

1.6 ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 1 

 

1. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʠʪʘʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʨʦʙʦʪʠ ʥʘ 

ʙʽʦʧʘʣʠʚʽ ʪʘ ʡʦʛʦ ʩʫʤʽʰʘʭ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʦ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠʩʪʨʦʾ, ʧʨʦʪʝ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ, ʘʥʘʣʽʟʫ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʛʨʫʥʪʦʚʘʥʦʩʪʽ ʪʘ ʨʦʟʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ.  

2. ʊʘʢ ʷʢ ʙʽʦʧʘʣʠʚʦ ʤʘʻ ʚʠʩʦʢʝ ʮʝʪʘʥʦʚʝ ʯʠʩʣʦ ʮʝ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʟʘʧʘʣʶʚʘʥʥʽ ʪʘ ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʧʨʠʩʘʜʦʢ.  

3. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ ʥʘ ʨʦʙʦʪʫ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʢʦʤʧʦʥʝʥʪʫ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ 

ʧʘʣʠʚʽ. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʨʘʭʦʚʫʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʣʠʚʘ 

ʧʨʦʪʝ ʥʝ ʚʨʘʭʦʚʫʪ̒ʴʩʷ ʾʭ ʧʨʠ ʨʽʟʥʦʤʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥ̔ .  
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4. ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʫʤʽʰʝʚʠʭ ʧʘʣʠʚ ʧʦʢʘʟʘʚ 

ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʟʤʽʰʫʚʘʯʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʥʘʯʥʘ ʚʘʨʪʽʩʪʴ ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʚʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

5. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʘ ʪʘ 

ʪʷʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʢʪʦʨʘ ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʾʭ ʨʦʙʦʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʘʙʦ 100% ʙʽʦʧʘʣʠʚʘ, ʧʨʦʪʝ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʩʫʤʽʰʝʚʽ 

ʚʘʨʽʘʮʽʾ ʧʘʣʠʚ. ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹʚʢʘʟʫʻ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 6ï8% ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 100% ʙʽʦʧʘʣʠʚʘ, ʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 5ï8%. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ ʫʪʦʯʥʝʥʥʷ ʚʽʜʦʤʠʭ ʬʦʨʤʫʣ ʜʣʷ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʧʨʘʮʷʭ [4, 9, 13, 32, 52]. 
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ʈʆɿɼɯʃ 2 

ʊɽʆʈɽʊʀʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ 

ʄɸʐʀʅʅʀʍ ɸɻʈɽɻɸʊɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɹɯʆʇɸʃʀɺɸ ʊɸ 

ʁʆɻʆ ʉʋʄɯʐɽʁ 

 

2.1. ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ 

ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ 

 

ʇʘʣʠʚʥʽ ʩʠʩʪʝʤʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʙʘʛʘʪʴʤʘ 

ʦʟʥʘʢʘʤʠ. ʊʦʤʫ ʟʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ. ɺ ʦʩʥʦʚʥʦʤʫ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʩʧʦʩʦʙʘʤʠ ʧʦʜʘʯʽ ʽ 

ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ. ʅʘ ʨʠʩ. 2.1 ʥʘʚʝʜʝʥʘ ʟʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʽʩʥʫʶʯʠʭ 

ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ ʟʘ ʚʠʱʝ ʟʛʘʜʘʥʠʤʠ ʦʟʥʘʢʘʤʠ.  

 

ʈʠʩʫʥʦʢ 2.1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ 
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ʇʨʦʮʝʩ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʜʚʠʛʫʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʽʥ ʤʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ. 

ʎʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ʟʘ ʦʙôʻʤʦʤ ʘʙʦ ʤʘʩʦʶ, ʱʦ ʟʘ 

ʦʜʠʥ ʮʠʢʣ ʘʙʦ ʟʘ ʦʜʠʥ ʭʽʜ ʧʣʫʥʞʝʨʘ ʧʦʜʘʻʪʴʩʷ ʯʝʨʝʟ ʬʦʨʩʫʥʢʫ, ʚʽʜʧʦʚʽʜʥʦ Vʮ, 

ʩʤ
3
/ʮʠʢʣ, ʘʙʦ gʮ, ʛ/ʮʠʢʣ. 

ʇʦʯʘʪʦʢ ʚʧʦʨʩʢʫʚʘʥʥʷ •̃Ȣ̐Ȣ ï ʮʝ ʢʫʪ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʯʝʨʝʟ 

ʨʦʟʧʠʣʶʚʘʯ ʬʦʨʩʫʥʢʠ ʚ ʮʠʣʽʥʜʨ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʦʤ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ —̃̐,̑Á ʧ.ʢ.ʚ. ʜʦ ʚ.ʤ.ʪ. 

ʂʽʥʝʮʴ ʚʧʦʨʩʢʫʚʘʥʥʷ •̃Ȣ̋Ȣ ï ʮʝ ʢʫʪ ʟʘʢʽʥʯʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʯʝʨʝʟ 

ʬʦʨʩʫʥʢʫ ʚ ʮʠʣʽʥʜʨ. 

ʊʨʠʚʘʣʽʩʪʴ ʚʧʦʨʩʢʫʚʘʥʥʷ Ў•̃Ȣ ï ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ ʜʚʠʛʫʥʘ (ʘʙʦ ʢʫʣʘʯʢʦʚʦʛʦ ʚʘʣʘ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ) ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ. 

ʊʠʩʢ ʧʦʯʘʪʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ˝̕  ̐ï ʮʝ ʪʠʩʢ, ʧʨʠ ʷʢʦʤʫ ʧʦʯʠʥʘʻ ʧʽʜʽʡʤʘʪʠʩʷ 

ʛʦʣʢʘ ʬʦʨʩʫʥʢʠ. 

ɿʘʣʠʰʢʦʚʠʡ ʪʠʩʢ ʧʘʣʠʚʘ ʨʟʘʣ ʮʝ ʪʠʩʢ ʧʘʣʠʚʘ ʚ ʥʘʛʥʽʪʘʣʴʥʦʤʫ 

ʧʘʣʠʚʦʧʨʠʚʦʜʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʚʧʦʨʩʢʫʚʘʥʥʷ ̑̕
̍́̋̒

 ï ʮʝ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʧʘʣʠʚʘ 

ʧʝʨʝʜ ʨʦʟʧʠʣʶʶʯʠʤʠ (ʩʦʧʣʦʚʠʤʠ) ʦʪʚʦʨʘʤʠ ʨʦʟʧʠʣʶʚʘʯʘ ʬʦʨʩʫʥʢʠ. 

ʇʦʯʘʪʢʦʚʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʻ 

ʟʥʘʯʝʥʥʷ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʇʦ 

ʥʴʦʤʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʽʘʤʝʪʨ ʽ ʧʦʚʥʠʡ ʭʽʜ ʧʣʫʥʞʝʨʘ, ʧʣʦʱʽ ʧʨʦʭʽʜʥʠʭ 

ʧʝʨʝʨʽʟʽʚ ʥʘʛʥʽʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʘʣʠʚʦʧʨʦʚʦʜʫ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ, ʧʣʦʱʘ ʧʨʦʭʽʜʥʠʭ ʧʝʨʝʨʽʟʽʚ ʩʦʧʣʦʚʠʭ ʦʪʚʦʨʽʚ ʨʦʟʧʠʣʶʚʘʯʘ, ʘ ʪʘʢʦʞ 

ʧʨʦʬʽʣʴ ʢʫʣʘʯʢʘ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ. 

ʎʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ (2.1) [51]: 

Vʎʥʦʤ=
g
e
NeʥʦʤŰ

120nʥʦʤiɟʧʘʣ
 (2.1) 

ʜʝ gʝ ï ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʛ/(ʢɺʪ-ʛʦʜ);  
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ὔ̎̏ ̍ïʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, ʢɺʪ;  

ὲ̎ ̏ ̍ï ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ, ʭʚ
-1
;  

† ï ʢʦʝʬʽʮʽʻʥʪ ʪʘʢʪʥʦʩʪʽ († = 4 ʘʙʦ 2); ʽ ï ʢʽʣʴʢʽʩʪʴ ʮʠʣʽʥʜʨʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʠʟʝʣʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʛʦ ʟʘʧʫʩʢʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʡʦʛʦ ʬʦʨʩʫʚʘʥʥʷ, ʚ ʜʝʷʢʠʭ 

ʨʦʙʦʪʘʭ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ὠx̍́̋̒ (2.2) [52]. 

Vʎʤʘʢʩ=(2,5-3,2)Vʎʥʦʤ     (2.2) 

ʈʦʙʦʯʠʡ ʦʙôʻʤ ʚʪʫʣʢʠ ʧʣʫʥʞʝʨʘ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʦʙôʻʤʫ ὠx̎̏̍ ʘʙʦ ὠx̍́̋̒. 

ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʚʧʦʨʩʢʫʚʘʥʥʷ ʤʘʶʪʴ ʤʽʩʮʝ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ, 

ʷʢʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʜʘʯʽ ʥʘʩʦʩʘ ʂ̆; ʧʘʣʠʚʦ ʩʪʠʩʢʫʻʪʴʩʷ (Ўὠ), ʘ 

ʥʘʛʥʽʪʘʣʴʥʠʡ ʧʘʣʠʚʦʧʨʦʚʽʜ ʧʽʜ ʪʠʩʢʦʤ ʨʦʟʰʠʨʶʻʪʴʩʷ (Ўὠ). ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʠʥʘ 

ʭʦʜʫ ʧʣʫʥʞʝʨʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʚʦʨʦʪʥʠʡ ʧʝʨʝʧʫʩʢ ʧʘʣʠʚʘ ʚ ʥʘʛʥʽʪʘʣʴʥʠʡ 

ʦʪʚʽʨ (Ўὠ). ʊʦʜʽ ʦʙôʻʤ ʚʪʫʣʢʠ ʧʣʫʥʞʝʨʘ (ὠ̃Ȣ̐Ȣ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʦʤʫ ʭʦʜʫ 

ʧʣʫʥʞʝʨʘ (2.3) [57]: 

Vʚ.ʧ.=
Vʮʴʘʢʩ

ɖ
ʅ

+æV1+æV2+æV3 (2.3) 

ʜʝ ɖ
ʅ
 ï ʂʂɼ ʥʘʩʦʩʘ 

ɺʠʟʥʘʯʠʪʠ ʦʙôʻʤʠ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʚ ʟʘʣʝʞʥʽʩʪʴ, ʚʘʞʢʦ, ʪʦʤʫ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʨʦʱʝʥʽ ʚʠʨʘʟʠ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʽ ʧʦʩʠʣʘʥʥʷ (2.4) [52]: 

Vʚ.ʧ.=űʧ

Vʮʴʘʢʩ

ɖ
ʅ

 
(2.4) 

ʜʝ •̐  - ʢʦʝʬʽʮʽʻʥʪ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.1.  

ʊʘʙʣʠʮʷ 2.1 ï ʂʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ 

 

ʊʠʧ ʧʘʣʠʚʥʦʾ 

ʩʠʩʪʝʤʠ 

•̐  –̊ ʪ ʪ1 

ʈʦʟʜʽʣʝʥʘ ʟ 

ʟʦʣʦʪʥʠʢʦʚʠʤ 

ʇʅɺʊ 

2,0...3,5 0,75é0,90 0,7é1,8 0,3é0,5 

ʅʘʩʦʩ-ʬʦʨʩʫʥʢʘ 2,0...2,5 0,80é1,0 1,2...1,8 0,4é0,75 
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ɼʽʘʤʝʪʨ (dʧ) ʽ ʧʦʚʥʠʡ ʭʽʜ ʧʣʫʥʞʝʨʘ (hʧ) ʟʚôʷʟʘʥʽ ʚʽʜʥʦʰʝʥʥʷʤ (2.5) [52]: 

m=hʧdʧ       (2.5) 

ʊʦʜʽ: 

Vʚ.ʧ.=
d́ʧ
3
m

4
 

ɿʚʽʜʩʠ: 

dʧ=
4Vʮʤʘʢʩűʧ
ḿɖ
ʅ

3

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʘʣʠʚʥʠʭ ʩʠʩʪʝʤ ʯʘʩʪʦ ʚʠʭʦʜʷʪʴ ʥʝ ʟ ʧʦʚʥʦʛʦ, ʘ ʟ 

ʘʢʪʠʚʥʦʛʦ ʭʦʜʫ ʧʣʫʥʞʝʨʘ [52] Ὤ̐́. ʊʦʜʽ, ʷʢʱʦ ʧʦʟʥʘʯʠʪʠ Ὤ̐́ȾὨ̐ ʯʝʨʝʟ m1, ʪʦ 

ʦʪʨʠʤʘʻʤʦ (2.6): 

dʧ=
4Vʮʤʘʢʩűʧ
ḿ1ɖʅ

3

 (2.6) 

ɿʥʘʯʝʥʥʷ ά  ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.1. ʇʨʠ ʮʴʦʤʫ ʧʦʚʥʠʡ ʭʽʜ ʧʣʫʥʞʝʨʘ 

hʧ=m1hʧ
ʘ
 

ʜʝ m1=2õ4. 

ɺʠʟʥʘʯʝʥʽ Ὠ̐ ̔ Ὤ̐ ʦʢʨʫʛʣʶʶʪʴ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʟʘ ɻʆʉʊʦʤ. ɿʘ 

ʦʙʯʠʩʣʝʥʠʤ Ὠ̐ ʚʠʟʥʘʯʘʶʪʴ: ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʪʫʣʢʠ ʧʣʫʥʞʝʨʘ Ὠ̃Ȣ̐Ȣ= (1,8...3,1) 

Ὠ̐; ʜʦʚʞʠʥʫ ʧʨʠʪʝʨʪʦʾ ʧʦʚʝʨʭʥʽ ʧʣʫʥʞʝʨʘ ὰ̐Ȣ̐Ȣ =(4,5...6,5) dʧ; ʜʽʘʤʝʪʨʠ 

ʥʘʧʦʚʥʶʶʯʦʛʦ Ὠ̎ ́ ̐̔  ʚʽʜʩʽʯʥʦʛʦ Ὠ̃ ̨̅ ʦʪʚʦʨʽʚ ʚʪʫʣʢʠ: 

dʥʘʧ=dʚʽʜ=(0,2é0,35)dʧ 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʨʦʟʤʽʨʠ ʥʘʛʥʽʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʪʘʢʦʞ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʠʪʠ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ dʧ: dʢʣʛ=(0,6õ1,2)dʧ; dʢʣ=(0,35õ0,85)dʢʣʛ; lʢʣʛ=(1,5é3,0)dʢʣ [52]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʣʘʧʘʥʘ ʰʠʨʠʥʘ ʡʦʛʦ ʫʱʽʣʴʥʶʚʘʣʴʥʦʛʦ 

ʧʦʷʩʢʘ ʟʚʠʯʘʡʥʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,4...0,5 ʤʤ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʨʽʟʥʠʮʝʶ ʜʦ ʦʜʥʦʛʦ 

ʛʨʘʜʫʩʫ ʚ ʢʫʪʘʭ ʢʣʘʧʘʥʘ (2ʘ =90Á) ʽ ʩʽʜʣʘ. ʇʣʦʱʘ ʧʝʨʝʨʽʟʫ ʧʽʜ ʢʦʥʫʩʦʤ ʢʣʘʧʘʥʘ, 

ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʧʦʚʠʥʥʘ ʚ 1,5...3,0 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʣʦʱʫ ʧʝʨʝʨʽʟʫ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʧʘʣʠʚʦʧʨʦʚʦʜʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ [52]. 

ʇʣʦʱʘ ʧʝʨʝʨʽʟʽʚ ʩʦʧʣʦʚʠʭ ʦʪʚʦʨʽʚ ʨʦʟʧʠʣʶʚʘʯʘ ʬʦʨʩʫʥʢʠ Ὢ, ʤʤ2
, ʤʦʞʝ 
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ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟ ʚʠʨʘʟʫ (2.7): 

f
p
=

0.06Vʮʤʘʢʩn

æű
ʚ
ɛ
p
2/ɟ
ʧʘʣ
(ʈʬʩʝʨ-ʈʩʝʨ

 (2.7) 

ʜʝ ʧ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʭʚ
-1
;  

æű
ʚ
 ï ʪʨʠʚʘʣʽʩʪʴ ʚʧʦʨʩʢʫʚʘʥʥʷ, Áʧ.ʢʫʣ.ʚ., æű

ʚ
=æű

ʚ
/1,4;  

Ў•̃ ï ʛʝʦʤʝʪʨʠʯʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʛʝʦʤʝʪʨʠʯʥʦʤʫ 

ʘʢʪʠʚʥʦʤʫ ʭʦʜʫ ʧʣʫʥʞʝʨʘ;  

‘ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ ʨʦʟʧʠʣʶʶʯʠʭ ʦʪʚʦʨʽʚ ʬʦʨʩʫʥʢʠ. ɛ
p
 = 0,6 0,7;  

ʈʬʩʝʨ - ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠʙʣʠʟʥʘ ʜʦʨʽʚʥʶʻ 

(0,5 0,7) ʈʬʩʝʨ [52]. 

ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʘʣʠʚʦʧʨʦʚʦʜʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ dʧ.ʚ, ʩʤ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ, ʱʦ ʥʘʚʝʜʝʥʘ ʫ ʨʦʙʦʪʽ (2.8) [52]: 

dʧ.ʚ.Ó7,65Vʮn/uʩʝʨæűʚ       (2.8) 

ʜʝ uʩʝʨ ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʘʣʠʚʘ ʚ ʧʘʣʠʚʦʧʨʦʚʦʜʽ, ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʩʤ/ʩ (ʜʣʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʠʟʝʣʽʚ uʩʝʨ =5000 8000 ʩʤ/ʩ). ʗʢ ʚʠʜʥʦ ʟ ʬʦʨʤʫʣ 2.1 ï 2.8 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʪʘ ʪʨʫʜʦʤʽʩʪʢʝ, ʪʦʤʫ ʙʽʣʴʰ 

ʜʦʮʽʣʴʥʦ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʙʽʦʧʘʣʠʚʽ. 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʚʠʢʦʥʫʻ ʙʝʟʣʽʯ ʬʫʥʢʮʽʡ, ʘ ʩʘʤʝ: 

ʧʽʜʪʨʠʤʢʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ ʪʘ ʜʦʤʽʰʦʢ, ʜʦʟʫʚʘʥʥʷ ʧʘʣʠʚʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʪʘ ʨʦʟʧʦʜʽʣ ʧʘʣʴʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʏʘʩʪʠʥʘ ʮʠʢʣʫ ʧʘʣʠʚʘ ʩʧʘʣʶʻʪʴʩʷ ʚ ʜʚʠʛʫʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ ʬʘʟ ʛʘʟʦʨʦʟʧʦʜʽʣʫ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʷʢʦʩʪʽ ʜʚʠʛʫʥʘ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʝʞʠʤʘʤ 

ʧʝʨʝʭʦʜʫ [53]. 

ɿʘʚʜʷʢʠ ʜʝʜʘʣʽ ʞʦʨʩʪʢʽʰʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ ʚʠʨʦʙʥʠʢʠ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʚʦʾ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʤʝʭʘʥʽʯʥʽ ʧʨʠʥʮʠʧʠ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʝ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʮʠʤ ʚʠʤʦʛʘʤ. 

ʋ ʜʝʷʢʠʭ ʩʠʩʪʝʤʘʭ ʪʠʩʢ ʧʘʣʠʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ. ɿʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ 
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ʨʦʟʧʠʣʝʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ ʦʩʽʜʘʥʥʷ ʚʝʣʠʢʠʭ ʢʨʘʧʝʣʴ ʧʘʣʠʚʘ ʥʘ ʧʦʚʝʨʭʥʽ, 

ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʥʦ-ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʘ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ 

ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʜʣʷ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʚ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʘʭ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ 

ʮʽ ʧʠʪʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʝʥʝʨʛʝʪʠʯʥʦʶ ʙʝʟʧʝʢʦʶ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʙʘʛʘʪʦ ʚʯʝʥʠʭ 

ʧʨʦʚʦʜʠʣʠ ʥʘʜ ʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ [55, 56] 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʥʫʣʠ ʥʘ ʪʝʭʥʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ ʯʠʩʪʦʤʫ ʙʽʦʧʘʣʠʚʽ ʪʘ ʾʭ ʩʫʤʽʰʘʭ ʟ ʜʠʟʝʣʝʤ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʨʦʙʦʪʽ [57]. ʋ ʥ̔ ʡ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʘ ʘʚʪʦʨ ʨʦʟʨʦʙʠʚ ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʶʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽhʝʚʦʛʦ ʧʘʣʠʚʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɿ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʨ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʭʝʤʫ 

ʟʤʽʰʫʚʘʥʥʷ ʜʠʟʝʣʥɹʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚʘ ʚ ʨʽʟʥʠʭ ʧʨʦʧʦʨʮʽʷʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʜʚʠʛʫʥʘ. ʅʝʜʦʣʽʢʦʤ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʪʝ, ʱʦ ʚʽʜʩʦʪʦʢ 

ʩʫʤʽhʝʚʦʛʦ ʧʘʣʠʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʽ ʥʝ 

ʚʨʘʭʦʚʫʻ ʩʪʫʧʽʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ. ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʽʥʰʠʭ ʧʘʣʠʚʥʠʭ 

ʩʠʩʪʝʤ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚ ʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ, ʧʦʢʘʟʫʻ, 

ʱʦ [57] ʚʩʝ ʱʝ ʻ ʤʦʜʝʣʷʤʠ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʟʜʘʪʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʚʽʜʩʦʪʦʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ. 

ɿ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʤʠ ʚʜʦʩʢʦʥʘʣʠʣʠ ʩʠʩʪʝʤʫ 

ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ (ʨʠʩ. 2.2), ʷʢʘ ʟʤʽʥʶʻ ʚʽʜʩʦʪʦʢ ʩʫʤʽʰ ̔ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʪʘ ʙʽʦʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʋʜʦʩʢʦʥʘʣʝʥʘ 

ʩʠʩʪʝʤʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ ʨʦʙʦʪʫ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʝ 

ʧʦʛʽʨʰʫʁ ʯʠ ʪʘ ʟʘʙʝʟʧʝʯʫʁ ʯʠ ʙʘʟʦʚʫ ʧʦʪʫʞʥʽʩʪʴ ʽ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʪʦʙʪʦ ʙʫʣʦ 

ʜʦʜʘʥʦ ʙʘʛʘʪʦ ʝʣʝʤʝʥʪʽʚ: ʧʘʣʠʚʥʠʡ ʙʘʢ ʜʣʷ ɹʇ, ʬʽʣʴʪʨ ʛʨʫʙʦʁ  ʦʯʠʩʪʢʠ, 
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ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, ʜʨʦʩʝʣʴ, ʟʤʽʰʫʚʘʯ ʧʘʣʠʚʘ ʪʘ ʻʤʥ̔ʩʥʠʡ ʜʘʪʯʠʢ 

[59]. 

ɿʤʽʰʫʚʘʯ ʧʘʣʠʚʘ, ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʧʦʜʽʣʴʥʠʢ, ʻʤʥʽʩʥʠʡ ʜʘʪʯʠʢ ʪʘ 

EɹK ʤʦʞʫʪʴ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ ʟʤʽʰʘʥʠʭ ʧʘʣʠʚ ɼʇ ʪʘ ɹʇ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ. ʆʪʞʝ, ʚʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʦ ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʤʠ ʚʽʜʩʦʪʢʘʤʠ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ (ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʤʘʣʶʥʢʫ 2.2) ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʥʘ ʨ̔ ʟʥʠʭ 

ʚʽʜʩʦʪʢʦʚʠʭ ʩʫʤʽʰʘʭ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʝʬʝʢʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʥʝ ʚʧʣʠʥʝ ʥʘ ʨʦʙʦʪʫ ʜʚʠʛʫʥʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɼʇ [59]. 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ [59] 
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1 ï ʧʘʣʠʚʥʠʡ ʙʘʢ ʜʣʷ ɼʇ; 2 ï ʥʘʩʦʩ ʧʦʜʘʯʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (ɼʇ); 3 ï 

ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ ɼʇ; 4 ï ʜʨʦʩʝʣʽ ɼʇ ʪʘ ɹʇ; 5 ï ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ ɹʇ; 6 ï 

ʥʘʩʦʩ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ (ɹʇ); 7 ï ʧʘʣʠʚʥʠʡ ʙʘʢ ʜʣʷ ɹʇ; 8 ï ʬʽʣʴʪʨ-ʟʤʽʰʫʚʘʯ; 9 ï 

ʇʅɺʊ; 10 ï ʬʦʨʩʫʥʢʠ; 11 ï ʻʤʥʽʩʥʠʡ ʜʘʪʯʠʢ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʩʫʤʽʰʽ; 12 ï 

ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ; 13 ï ʚʘʞʽʣʴ ʢʝʨʫʚʘʥʥʷ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ; 14 ï 

ʜʘʪʯʠʢ ʦʙʝʨʪʽʚ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ; 15 ï ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʶʯʦʾ 

ʨʽʜʠʥʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʫ ʞʠʚʣʝʥʥʷ 

ʡʦʛʦ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʜʚʠʛʫʥʘʭ, ʥʘ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʘʙʦ ʜʦʦʙʣʘʜʥʘʥʦ 

EɹC, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʝʥʝʨʛʦʟʘʩʦʙʫ. ʆʩʥʘʱʝʥʥʷ EɹC - ʮʝ 

ʥʘʡʩʫʯʘʩʥʽʰʠʡ ʜʚʠʛʫʥ. 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ 

ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʟʘʙʝʟʧʝʯʫʻ ʟʘʧʫʩʢ ʪʘ ʧʨʦʛʨʽʚ ʜʚʠʛʫʥʘ ʥʘ ɼʇ ʪʘ ʧʨʘʮʶʻ ʪʘʢʠʤ 

ʯʠʥʦʤ. 

ɺ ɽɹʂ 12 ʥʘʜʭʦʜʷʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʪʠʩʢ Tʦ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʈʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʠʛʥʘʣ ʧʨʦ ʧʦʣʦʞʝʥʥʷ ʚʘʞʝʣʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 13 

Wʧʧ - ʧʦʣʦʞʝʥʥʷ ʚʘʞʝʣʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʘʪʯʠʢʘ, ʩʠʛʥʘʣ ʧʨʦ 

ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ nʜ ʚʽʜ ʜʘʪʯʠʢʘ 14, ʩʠʛʥʘʣ ʧʨʦ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ Tʦʭ ʚ̔ ʜ ʜʘʪʯʠʢʘ 15 ʪʘ ʻʤʥʽʩʥʦʛʦ ʜʘʪʯʠʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʩʫʤʽʰʽ 11. 

ʇʨʦʛʨʽʚ ʜʚʠʛʫʥʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ Tʦʭ. ʇʨʠ ʮʴʦʤʫ ʣʽʥʽʷ ʜʨʦʩʝʣʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʜʘʯʫ ʜʫʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ï ʚʽʜʢʨʠʪʘ (U1 = 1), ʥʘʩʦʩ ʧʦʜʘʯʽ 2 (U4 

= 1), ʘ ʙʽʦʧʘʣʠʚʘ 4 ï ʟʘʢʨʠʪʘ (U2, U3= 0). ʊʘʢ ʷʢ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɹʇ ʤʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ɼʇ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʛʨʽʚʘʪʠ ɹʇ ʜʣʷ ʟʨʽʚʥʦʚʘʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢ ʷʢ ʬʽʣʴʪʨ-ʟʤʽʰʫʚʘʯ 8 ʨʦʟʤʽʱʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʚʠʛʫʥʽ 

ʙʽʦʧʘʣʠʚʦ ʪʘ ʩʫʤʽʰ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɼʘʥʽ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚ ʫ ʬʽʣʴʪʨʽ-ʟʤʽʰʫʚʘʯʽ 8 Tʩʫʤ ʥʘʜʭʦʜʷʪʴ ʚ ɽɹʂ 

12. ɺʽʜʧʦʚʽʜʥʦ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ Tʦʭ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ Tʩʫʤ 
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ʥʘʙʫʣʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʜʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ ʧʝʨʝʭʦʜʠʪʴ ʥʘ 

ʨʦʙʦʪʫ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ, ʩʢʣʘʜ ʷʢʦʾ ʨʝʛʫʣʶʻʪʴʩʷ ʪʘ ʫʪʦʯʥʷʻʪʴʩʷ ʻʤʥʽʩʥʠʤ 

ʜʘʪʯʠʢʦʤ 11 (U5 = 1), ʚʤʠʢʘʻʪʴʩʷ ʥʘʩʦʩ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ 6 (U3 = 1). 

ɺ ɽɹʂ 12 ʧʽʜʙʠʨʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ nɹʇ ʪʘ ʮʠʢʣʦʚʦʾ 

ʧʦʜʘʯʽ qʮ ʩʫʤʽʰʽ ʧʘʣʠʚ. ɼʘʣʽ ʽʥʬʦʨʤʘʮʽʷ nɹʇ ʥʘʜʭʦʜʠʪʴ ʥʘ ʜʨʦʩʝʣʽ 4, ʩʠʛʥʘʣ ʟʽ 

ʟʥʘʯʝʥʥʷʤ qʮ ʥʘʜʭʦʜʠʪʴ ʥʘ ɽʂɹ 12. 

ʇʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʜʨʦʩʝʣʷʤʠ 4 ʨʝʛʫʣʶʻʪʴʩʷ ʢʽʣʴʢʽʩʥʝ ʚʽʜʥʦʰʝʥʥʷ ɼʇ, 

ɹʇ ʪʘ ʩʫʤʽʰʽ ʧʘʣʠʚ. ʇʽʜ ʯʘʩ ʧʨʦʛʨʽʚʫ ʣʽʥʽʷ ɼʇ ʜʨʦʩʝʣʷ 4 (U1 = 1) ʧʦʚʥʽʩʪʶ 

ʚʽʜʢʨʠʪʘ, ʘ ɹʇ (U2 = 0) ʟʘʢʨʠʪʘ. ɼʘʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʰʚʠʜʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʦʣʦʞʝʥʥʷ ʜʨʦʩʝʣʽʚ 4 ʜʣʷ ʦʙʦʭ 

ʧʘʣʠʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʷʢʘ ʨʝʛʫʣʶʻʪʴʩʷ 

ʻʤʥʽʩʥʠʤ ʜʘʪʯʠʢʦʤ 11 (U5 = 1) [59].  

ʇʝʨʝʜ ʟʫʧʠʥʢʦʶ ʜʚʠʛʫʥʘ ʟ ɽɹʂ ʧʦʩʪʫʧʘʻ ʩʠʛʥʘʣ ʥʘ ʢʝʨʫʶʯʠʡ ʦʨʛʘʥ 

ʜʨʦʩʝʣʷ 4 ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʧʦʣʦʞʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 100% ɼʇ (U1 = 1), ʧʨʠ 

ʮʴʦʤʫ ʥʘʩʦʩ 6 ʚʠʤʠʢʘʻʪʴʩʷ (U3 = 0), ʘ ʣʽʥʽʷ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ ʜʨʦʩʝʣʷ 4 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ (U2 = 0). ʇʨʠ ʮʴʦʤʫ ʩʫʤʽʰ ʧʘʣʠʚ ʟʽ ʟʚʦʨʦʪʥʴʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʧʦʜʘʻʪʴʩʷ ʚ ʇʅɺʊ 9, ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ (ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ 

ʧʽʩʣʷ ʟʤʽʰʫʚʘʯʘ, ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʇʅɺʊ, ʬʦʨʩʫʥʢʠ) 

ʟʘʧʦʚʥʶʻʪʴʩʷ ɼʇ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʩʪʫʧʥʠʡ ʣʝʛʢʠʡ ʟʘʧʫʩʢ ʄɸ [59].  

ɼʚʠʛʫʥ ʛʦʪʦʚʠʡ ʜʦ ʟʫʧʠʥʢʠ. ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʤʦʞʝ 

ʙʫʪʠ ʥʘʧʦʚʥʝʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʟʫʧʠʥʢʦʶ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ ʨʦʙʦʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʤʽʰʽ ʽ ʨʝʛʫʣʶʚʘʥʥʷʤ ʾʾ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʟʤʽʰʫʚʘʯʝʤ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʚʽʜʚʦʜʫ ʥʝʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʘʣʠʚʘ. ɼʠʟʝʣʴʥʝ 

ʪʘ ʙʽʦʧʘʣʠʚʦ ʧʦʜʘʶʪʴʩʷ ʜʦ ʟʤʽʰʫʚʘʯʘ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ 

ʥʘʩʦʩʽʚ. ʋ ʟʤʽʰʫʚʘʯ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʩʪʚʦʨʶʻʪʴʩʷ ʩʫʤʽʰ ʧʘʣʠʚ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʚʽʜʩʦʪʢʦʚʠʤ ʩʢʣʘʜʦʤ ʪʘ ʧʦʜʘʻʪʴʩʷ ʚ 

ʇʅɺʊ. 

ʋ ʨʦʟʨʦʙʣʝʥʽʡ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ ʜʦʜʘʥʦ ʣʽʥʽʶ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʦʜʘʯʽ 

ʙʽʦʧʘʣʠʚʘ, ʫ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʝʨʫʚʘʥʥʷ ʥʘʩʦʩʦʤ. ʇʽʜʽʛʨʽʚʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʻ 
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ʦʙʦʚôʷʟʢʦʚʠʤ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢ, ʧʽʜ ʯʘʩ ʧʽʜʽʛʨʽʚʘʥʥʷ ʟ 20Áʉ ʜʦ 50Áʉ ʡʦʛʦ 

ʚôʷʟʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 51% . ʇʦʢʘʟʥʠʢʠ ʛʫʩʪʠʥʠ, ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʥʘʪʷʛʫ ʪʦʱʦ ʪʝʞ ʟʤʽʥʶʶʪʴʩʷ, ʘʣʝ ʥʝ ʪʘʢ ʩʫʪʪʻʚʦ. ʅʘ ʭʦʣʦʜʥʦʤʫ ʜʚʠʛʫʥʽ 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʧʨʦʮʝʩ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʧʘʣʠʚʘ ʚ ʢʘʨʪʝʨ ʜʚʠʛʫʥʘ, ʜʝ ʚʦʥʦ ʨʦʟʙʘʚʣʷʻ ʤʘʩʪʠʣʦ. 

ɺʧʣʠʚ ʙʽʦʧʘʣʠʚʘ ʥʘ ʤʘʩʪʠʣʦ ʙʽʣʴʰ ʥʝʛʘʪʠʚʥʠʡ, ʥʽʞ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʙʽʦʧʘʣʠʚʘ ʟʫʤʦʚʣʶʶʪʴ ʙʽʣʴʰʫ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʢʩʫʚʘʥʥʷ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʛʘʥʦʛʦ ʨʦʟʧʠʣʝʥʥ̫ ʧʘʣʠʚʘ (ʥʘ ʥʝʧʽʜʽʛʨʽʪʦʤʫ 

ʙʽʦʧʘʣʠʚʽ) [60]. 

ʇʽʜʽʛʨʽʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʚʜʷʢʠ ʨʦʟʤʽʱʝʥʥʶ ʟʤʽʰʫʚʘʯʘ. 

ʅʘʩʦʩ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ ʚʤʠʢʘʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʽʦʧʘʣʠʚʘ 

ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʠʤʠʢʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ 

ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʦʧʘʣʠʚʘ ʥʠʞʯʝ ʜʦʧʫʩʪʠʤʦʾ ʘʙʦ ʧʝʨʝʜ ʟʫʧʠʥʢʦʶ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʢʦʣʠ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʥʘʧʦʚʥʶʻʪʴʩʷ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʧʘʣʠʚʦʧʦʜʘʯʽ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ 

ʡʦʛʦ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʽ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʫʭʫ ʪʘ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ. 

 

2.2. ʈʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ ʟ ʜʨʦʩʝʣʷʤʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ 

 

ʈʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 2.2. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʜʚʦʭ ʚʠʜʽʚ 

ʧʘʣʠʚʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʪʘ ʟʤʽʰʫʚʘʥʥʷ ʧʘʣʠʚʘ (ʥʠʟʴʢʠʡ ʪʠʩʢ), 

ʩʠʩʪʝʤʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 
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ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ [61-62] ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ: 

1.  ʛʫʩʪʠʥʘ, ʚôʷʟʢʽʩʪʴ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʚʜʷʢʠ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚ ʫʩʪʘʣʝʥʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ; 

2.  ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʪʨʘʪʠ ʪʠʩʢʫ ʫ ʚʥʫʪʨʽʰʥʽʭ ʢʘʥʘʣʘʭ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ; 

3.  ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʘʪʣʠʚʦʩʪʽ ʧʘʣʠʚʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʽ ʚʤʽʩʪʫ ʛʘʟʦʚʦʾ 

ʩʢʣʘʜʦʚʦʾ, ʪʘʢ ʷʢ ʚ ʫʩʪʘʣʝʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ ʡʦʛʦ ʚʝʣʠʯʠʥʘ 

ʟʤʽʥʶʻʪʴʩʷ ʥʝʟʥʘʯʥʦ; 

4.  ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʦʢʽʚ ʽ ʧʝʨʝʪʦʢʽʚ ʨʽʜʠʥʠ ʫ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ 

ʧʘʣʠʚʘ ʻ ʧʦʩʪʽʡʥʠʤ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʪʘ ʬʦʨʤʠ ʱʽʣʠʥ; 

5.  ʚ̔ ʜʩʪʘʥʴ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʻ ʥʝʟʥʘʯʥʦʶ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʷʢ ʩʠʩʪʝʤʫ ʟ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʥʝ ʨʦʟʛʣʷʜʘʪʠ 

ʚʧʣʠʚ ʭʚʠʣʴʦʚʠʭ ʧʨʦʮʝʩʽʚ [63,64];  

6.  ʧʫʣʴʩʘʮʽʷ ʧʦʜʘʯʽ ʥʘʩʦʩʽʚ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʾ ʟʥʘʯʥʦʾ ʯʘʩʪʦʪʠ ʥʝ ʚʠʢʣʠʢʘʻ 

ʟʙʫʜʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʪʠʩʢʫ ʫ ʩʠʩʪʝʤʽ ʧʦʜʘʯʽ ʧʘʣʠʚʘ; 

ʈʦʙʦʪʘ ʧʽʜʩʠʩʪʝʤʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʥʷʥʷʤʠ ʥʝʨʦʟʨʠʚʥʦʩʪʽ  

ʧʦʪʦʢʽʚ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ [65]. 

ʈʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʥʦʩʪʽ ʧʦʪʦʢʽʚ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚ ʣʽʥʽʾ ʥʘʩʦʩʘ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (2.9): 

Q
H1
=Q
d1
+Q
ʚʠʪ1
+Q
ʜʝʬ1
+Q
k1

 (2.9) 

ʜʝ Qʥ1 ï ʧʦʜʘʯʘ ʥʘʩʦʩʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʜʨʦʩʝʣʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ;  

ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʟʚʦʨʦʪʥʽʡ ʢʣʘʧʘʥ;  

ὗ̃ ̉  ̓ï ʚʪʨʘʪʠ ʨʽʜʠʥʠ ʚ ʣʽʥʽʾ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

Qʜʝʬ1 ï ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʚʠʢʣʠʢʘʥʘ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʨʦʞʥʠʥ, 

ʟʘʧʦʚʥʝʥʠʭ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ, ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʨ1. 

ʈʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʪ ʚ ʣʽʥʽʾ ʥʘʩʦʩʘ ʙʽʦʧʘʣʠʚʘ (2.10): 
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Q
H2
=Q
d2
+Q
ʚʠʪ2
+Q
ʜʝʬ2
+Q
k2

 (2.10) 

ʜʝ Qʥ2 ï ʧʦʜʘʯʘ ʥʘʩʦʩʘ ʙʽʦʧʘʣʠʚʘ;  

ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʜʨʦʩʝʣʴ ʙʽʦʧʘʣʠʚʘ;  

Q
ʚʠʪ2
 ï ʚʪʨʘʪʠ ʨʽʜʠʥʠ ʚ ʣʽʥʽʾ ʙʽʦʧʘʣʠʚʘ;  

Qʜʝʬ2 ï ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʚʠʢʣʠʢʘʥʘ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʨʦʞʥʠʥ, 

ʟʘʧʦʚʥʝʥʠʭ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ, ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʨ2. 

ʈʽʚʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʫ ʧʦʨʦʞʥʠʥʽ 3 (2.11): 

Q
d1
=Q
zm1
+Q
ʚʠʪ3
+Q
ʜʝʬ3

 (2.11) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

Q
ʚʠʪ3
 ï ʚʪʨʘʪʠ ʨʽʜʠʥʠ ʥʘ ʚʠʪʦʢʠ ʫ ʤʘʛʽʩʪʨʘʣʽ 3;  

Qʜʝʬ3 ï ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʚʠʢʣʠʢʘʥʘ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʨʦʞʥʠʥ, 

ʟʘʧʦʚʥʝʥʠʭ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ, ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʨ3. 

ʈʽʚʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʫ ʧʦʨʦʞʥʠʥʽ 4 (2.12): 

Q
d2
=Q
zm2
+Q
ʚʠʪ4
+Q
ʜʝʬ4

 (2.12) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

Q
ʚʠʪ4
 ï ʚʪʨʘʪʠ ʨʽʜʠʥʠ ʥʘ ʚʠʪʦʢʠ ʫ ʤʘʛʽʩʪʨʘʣʽ 4;  

Qʜʝʬ4 ï ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʚʠʢʣʠʢʘʥʘ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʨʦʞʥʠʥ, 

ʟʘʧʦʚʥʝʥʠʭ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ, ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʨ4. 

ʈʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʪ ʟʤʽʰʫʚʘʯʘ (2.13): 

Q
zm
=Q
zm1
+Q
zm2
+Q
ʚʠʪ5
+Q
ʜʝʬ5

 (2.13) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

ὗ  - ʚʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʙʽʦʧʘʣʠʚʘ;  

Q
ʚʠʪ5
 ï ʚʪʨʘʪʠ ʨʽʜʠʥʠ ʫ ʟʤʽʰʫʚʘʯʽ;  

Qʜʝʬ5 ï ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʚʠʢʣʠʢʘʥʘ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʨʦʞʥʠʥ, 

ʟʘʧʦʚʥʝʥʠʭ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ, ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʨ5. 

ʌʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʱʦ ʧʦʜʘʶʪʴʩʷ ʚʽʜ -̔ʦʛʦ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ ʥʘʩʦʩʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʚʠʨʘʟʫ (2.14) [66, 67]: 

ʅi ʥi ʥi ʦʙQ q n h= Ö Ö, ̔  = 1..2 (2.14) 

ʜʝ ʥiq  ï ʨʦʙʦʯʠʡ ʦʙôʝʤ i-ʦʛʦ ʥʘʩʦʩʘ;  
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ʥin  ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ i-ʦʛʦ ʥʘʩʦʩʘ;  

ʦʙh  ï ʦʙôʝʤʥʠʡ ʢʢʜ i-ʦʛʦ ʥʘʩʦʩʘ. 

ɺʪʨʘʪʠ ʥʘ ʚʠʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʢʨʽʟʴ ʟʘʟʦʨʠ ʚ ʟôʻʜʥʘʥʥʷʭ ʜʝʪʘʣʝʡ 

ʛʽʜʨʦʘʧʘʨʘʪʫʨʠ ʽ ʛʽʜʨʦʤʝʭʘʥʽʟʤʽʚ ʦʙʯʠʩʣʶʶʪʴʩʷ ʷʢ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʢʨʽʟʴ ʧʣʦʩʢʫ 

ʱʽʣʠʥʫ ʧʨʠ ʧʨʠʡʥʷʪʠʭ ʧʨʠʧʫʱʝʥʥʷʭ:  

-  ʬʦʨʤʘ ʧʦʚʝʨʭʦʥʴ, ʫʪʚʦʨʶʶʯʠʭ ʢʘʥʘʣ ʚʠʪʽʢʘʥʥʷ, ʜʦʩʢʦʥʘʣʘ; 

-  h ʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʜʦ ʫʚʘʛʠ ʥʝ ʧʨʠʡʤʘʻʪʴʩʷ; 

-  ʟʘʟʦʨ ʩʠʤʝʪʨʠʯʥʠʡ. 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʥʘ ʚʠʪʽʢʘʥʥʷ ʢʨʽʟʴ ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʨʽʟ 

ʟʘʟʦʨʘ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠʩʴ ʪʘʢʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ (2.15): 

1 1 1

2 2 2

3 3 3

4 4 4

5 5 5

;

;

;

;

,

ʚʠʪ

ʚʠʪ

ʚʠʪ

ʚʠʪ

ʚʠʪ

Q p

Q p

Q p

Q p

Q p

s

s

s

s

s

= Ö

= Ö

= Ö

= Ö

= Ö

 

 

 

(2.15) 

ʜʝ 1 2 3 4 5, , , ,s s s s sÖ Ö Ö Ö ï ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʪʦʢʽʚ ʨʽʜʠʥʠ ʟ ʧʦʨʦʞʥʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʧʽʜ ʜʽʻʶ ʪʠʩʢʽʚ 1 2 3 4 5, , , ,ʨ ʨ ʨ ʨ ʨÖ Ö Ö Ö ʚʽʜʧʦʚʽʜʥʦ. 

ɿʛʽʜʥʦ [66-68] ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʪʽʢʘʥʥʷ s̔Ā ʨʽʜʠʥʠ ʢʨʽʟʴ ʟʘʟʦʨʠ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ (2.16): 

( ) 40   ,, .0

3

..ibVlCtp
l

b

iii

i

ii

ʟʘʟʟʘʟʟʘʟʩʪii

ʟʘʟ

ʟʘʟʟʘʟ

i =ÖÖ°ÖÖ
Ö

= dm
d

s A
 

(2.16) 

ʜʝ 
iʟʘʟb  ï ʰʠʨʠʥʘ ʟʘʟʦʨʽʚ ʚʠʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʥʘ ʽ-ʽʡ ʜʽʣʷʥʮʽ ʛʽʜʨʦʩʠʩʪʝʤʠ;  

iʟʘʟd  ï ʛʣʠʙʠʥʘ ʟʘʟʦʨʽʚ ʚʠʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʚ ʽ-ʽʡ ʜʽʣʷʥʮʽ ʛʽʜʨʦʩʠʩʪʝʤʠ;  

iʟʘʟl  ï ʜʦʚʞʠʥʘ ʟʘʟʦʨʽʚ ʚʠʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʚ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʚ ʽ-ʽʡ 

ʜʽʣʷʥʮʽ ʛʽʜʨʦʩʠʩʪʝʤʠ;  

( )Ctp ii

A,m  ï ʜʠʥʘʤʽʯʥʘ ʚôʷʟʢʽʩʪʴ ʨʽʜʠʥʠ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʪʘ  

ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ;  
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iʟʘʟʩʪV .  ï ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʦʜʥʽʻʾ ʽʟ ʩʪʽʥʦʢ, ʷʢʘ ʟʘʜʘʻ ʤʝʞʫ 

ʱʽʣʠʥʠ. ɿʥʘʢ ç+è ʩʪʦʩʫʻʪʴʩʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʽʥʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʙʽʢ ʟʦʥʠ ʟ ʧʦʥʠʞʝʥʠʤ ʪʠʩʢʦʤ, ç-è ï ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ.  

ɿʤʽʥʘ ʚôʷʟʢʦʩʪʽ m(p,t
0
C) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ ʨ ʽ ʪʝʤʧʝʨʘʪʫʨʠ tC̄ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟʘʣʝʞʥʦʩʪʽ (2.17) [65]: 

( ) ( )
Bn

ippi
Ct

pbCtp ö
÷

õ
æ
ç

å
ÖÖÖ=

A

A 50
exp,

0,50mm , i = 0...7 
(2.17) 

ʜʝ bp ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, bp = 0.0023 

é 0.0033;  

Bn
 ï ʧʦʢʘʟʥʠʢ ʚʠʭʽʜʥʦʾ ʚôʷʟʢʦʩʪʽ ʨʽʜʠʥʠ. 

ɺʠʪʨʘʪʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʦʙôʻʤʽʚ ʧʦʨʦʞʥʠʥ ʛʽʜʨʦʧʨʠʚʦʜʫ, 

ʟʘʧʦʚʥʝʥʠʭ ʨʽʜʠʥʦʶ ʢʨʽʟʴ ʟʤʽʥʠ ʪʠʩʢʫ ʚ ʮʠʭ ʧʦʨʦʞʥʠʥʘʭ, ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʣʝʞʥʦʩʪʷʤʠ (2.18) [76, 77]: 

Qʜʝʬ.ʽ=K̔(p̔)ĀWĀ̔dp̔/dtȟ ̔ = 0...5 (2.18) 

ʜʝ K (̔p )̔ ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʜʘʪʣʠʚʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʪʘ ʧʦʨʦʞʥʠʥ ʜʘʥʦʾ 

ʛʽʜʨʦʩʠʩʪʝʤʠ;  

WĀ̔- ʦʙôʻʤ -̔ʦ ʾ ʧʘʣʠʚʥʦʾ ʤʘʛʽʩʪʨʘʣʽ. 

ɺʠʚʯʝʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʜʘʪʣʠʚʦʩʪʽ ʚʽʜ ʪʠʩʢʫ ʂ̔(ʨ̔) 

ʟʘʡʤʘʣʦʩʷ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʷʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʪʘʢ ʽ ʪʝʦʨʝʪʠʯʥʦ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ [79], ʦʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʜʘʪʣʠʚʦʩʪʽ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʩʫʤʘʨʥʫ ʜʝʬʦʨʤʘʮʽʶ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʷʢ ʛʘʟʦʨʽʜʠʥʥʦʾ ʩʫʤʽʰʽ ʧʨʠ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʩʪʠʩʢʘʥʥʽ, ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʘ (ʧʦʨʦʞʥʠʥʠ) (2.19): 

()
()

70   ,
1

.. i C
pE

pK ʦʤi

iʩʤ

ii =+=  
(2.19) 

ʜʝ ʦʤC  ï ʦʙôʻʤʥʘ ʞʦʨʩʪʢʽʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʧʦʨʦʞʥʠʥʠ), ʧʦ ʷʢʽʡ ʧʨʦʭʦʜʠʪʴ 

ʨʦʙʦʯʘ ʨʽʜʠʥʘ;  

ʩʤE  ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʛʘʟʦʨʽʜʠʥʥʦʾ ʩʫʤʽʰʽ.  

ɺʝʣʠʯʠʥʘ ʦʙôʻʤʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚʝʜʝʥʘ ʜʦ 

ʣʽʥʽʡʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʨʘʟʫ (2.20): 
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ʦʤi

ʂi
ʤi
ʉ

F
C

2

= , 
 

(2.20) 

ʜʝ ʤiC  ï ʧʨʠʚʝʜʝʥʘ ʣʽʥʽʡʥʘ ʞʦʨʩʪʢʽʩʪʴ ʽ-ʦʾ ʧʦʨʦʞʥʠʥʠ;  

ʂiF  ï ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʧʣʦʱʘ ʪʦʨʮʶ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʥʘʚʘʥʪʘʞʫʻʪʴʩʷ. 

ɺʝʣʠʯʠʥʘ ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ ʛʘʟʦʨʽʜʠʥʥʦ ʾ ʩʫʤʽʰʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ (2.21): 
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(2.21) 

ʜʝ ʞE  ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʨʽʜʠʥʠ;  

ɻV  ï ʧʠʪʦʤʠʡ ʚʤʽʩʪ ʥʝʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ ʚ ʨʽʜʠʥʽ;  

ʘʪp  ï ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ;  

k  ï ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ. 

ʈʽʚʥʷʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʯʝʨʝʟ ʜʨʦʩʝʣʴ 1 (2.22): 

Q
d1
=ɛĀFd1(U2)Ā

2

ɟ
ɼʇ

ĀP1-P3Āsin(P1-P3) 

(2.22) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʜʨʦʩʝʣʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ; 

 ‘ ï ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 

Ὂ  ï ʧʣʦɦʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʨʦʩʝʣʷ;  

ɟ
ɼʇ
 ï ʛʫʩʪʠʥʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

ʈ1, ʈ3 ï ʪʠʩʢ ʜʦ ʪʘ ʧʽʩʣʷ ʜʨʦʩʝʣʷ.  

ʈʽʚʥʷʥʥʷ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʢʨʽʟʴ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ ὗ  (2.23): 
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(2.23) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʟʚʦʨʦʪʥʽʡ ʢʣʘʧʘʥ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ; 

 ɛ ï ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 

Fk1 ï ʧʣʦʱʘ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʣʘʧʘʥʘ;  
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ɟɹʇ ï ʛʫʩʪʠʥʘ ʙʽʦʧʘʣʠʚʘ; 

ʈ1, ʈ0 ï ʪʠʩʢ ʫ ʥʘʧʽʨʥʽʡ ʣʽʥʽʾ ʢʣʘʧʘʥʘ ʪʘ ʪʠʩʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

klp  ï ʪʠʩʢ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʣʘʧʘʥʘ. 

ʈʽʚʥʷʥʥʷ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʢʨʽʟʴ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ Q
k2

 (2.24):  
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(2.24) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʟʚʦʨʦʪʥʽʡ ʢʣʘʧʘʥ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ;  

 ‘ ï ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

Ὂ  ï ʧʣʦʱʘ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʣʘʧʘʥʘ;  

ʈ2, ʈ0 ï ʪʠʩʢ ʫ ʥʘʧʽʨʥʽʡ ʣʽʥʽʾ ʢʣʘʧʘʥʘ ʪʘ ʪʠʩʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

klp  ï ʪʠʩʢ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʣʘʧʘʥʘ. 

ʈʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʪ ʚ ʣʽʥʽʾ ʜʨʦʩʝʣʷ ʙʽʦʧʘʣʠʚʘ (2.25): 

Q
d2
=ɛĀFd2(U2)Ā

2

ɟ
ɹʇ

ĀP2-P4Āsign(P2-P4) 

 

(2.25) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʯʝʨʝʟ ʜʨʦʩʝʣʴ ʙʽʦʧʘʣʴʥʦʛʦ;  

 ‘ ï ʜʠʥʘʤʽʯʥʘ ʚô̫ ʟʢʽʩʪʴ ʙʽʦʧʘʣʠʚʘ;  

Ὂ  ï ʧʣʦɦʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʨʦʩʝʣʷ;  

”ˎ  ̃ï ʛʫʩʪʠʥʘ ʙʽʦʧʘʣʠʚʘ;  

ʈ2, ʈ4 ï ʪʠʩʢ ʜʦ ʪʘ ʧʽʩʣʷ ʜʨʦʩʝʣʷ.  

ɺʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (2.26): 

1ÚÍρ ʈϽ&ÚÍρϽ
ς

ʍˑ ˜
Ͻ0σȤ0υϽÓÉÇÎ0σȤ0υ  

 

(2.26) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 

 ‘ ï ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

Ὂ  ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

ʈ3, ʈ5 ï ʪʠʩʢ ʜʦ ʪʘ ʧʽʩʣʷ ʟʤʽʰʫʚʘʯʘ. 

ɺʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʙʽʦʧʘʣʠʚʘ (2.27): 
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Q
zm2
=ɛĀFzm2Ā

2

ɟ
ɹʇ

ĀP4-P5Āsign(P4-P5) 

 

(2.27) 

ʜʝ ὗ  ï ʚʠʪʨʘʪʘ ʥʘ ʚʭʦʜʽ ʫ ʟʤʽʰʫʚʘʯ ʙʽʦʧʘʣʠʚʘ; 

ɛ ï ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ ʙʽʦʧʘʣʠʚʘ;  

Ὂ  ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʙʽʦʧʘʣʠʚʘ;  

”ˎ  ̃ï ʛʫʩʪʠʥʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ;  

ʈ4, ʈ5 ï ʪʠʩʢ ʜʦ ʪʘ ʧʽʩʣʷ ʟʤʽʰʫʚʘʯʘ. 

ɿʘʧʠʩʘʚʰʠ ʨʽʚʥʷʥʥʷ (2.10) ï (2.14) ʫ ʬʦʨʤʽ ʂʦʰʽ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷʥʥʴ 

(2.15) ï (2.28), ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ: 

 ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʥʘʩʦʩʘ ʜʦ ʜʨʦʩʝʣʷ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ (2.28): 
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(2.28) 

 ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʥʘʩʦʩʘ ʜʦ ʜʨʦʩʝʣʷ ʙʽʦʧʘʣʠʚʘ (2.29): 
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(2.29) 

 ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʜʨʦʩʝʣʷ ʜʦ ʟʤʽʰʫʚʘʯʘ ʚ ʣʽʥʽʾ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ (2.30): 
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(2.30) 



78 

 ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʜʨʦʩʝʣʷ ʜʦ ʟʤʽʰʫʚʘʯʘ ʚ ʣʽʥʽʾ 

ʙʽʦʧʘʣʠʚʘ (2.31): 

( ) ( )

( )
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(2.31) 

 ʐʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʪʠʩʢʫ ʧʽʩʣʷ ʟʤʽʰʫʚʘʯʘ ʚ ʣʽʥʽʾ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ (2.32): 
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(2.32) 

ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʢʨʠʪʪʷ ʟʘʩʣʽʥʢʠ ʜʨʦʩʝʣʷ ʚʽʜ ʥʘʧʨʫʛʠ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

(2.33): 

Fd1=fU2; Fd2=fU1;U1=
1
U2
;  

(2.33) 

 ʇʦʢʘʟʥʠʢʠ ʧʦʜʘʯʽ ʥʘʧʨʫʛʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʚʠʛʫʥʘ, ʟʚʽʜʩʠ (2.34): 

U2=f

ở

Ở
ờ

Nʝ
n

Mʝ
Gʮ
g
ʝỢ

ỡ
Ỡ

 

 

(2.34) 

ɿ ʨʽʚʥʷʥʥʷ (2.34) ʟʥʘʭʦʜʠʤʦ ʧʦʢʘʟʥʠʢʠ ʜʚʠʛʫʥʘ ʪʘ ʤʘʰʠʥʥʦʛʦ-ʘʛʨʝʛʘʪʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷ ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ. 

 

2.3. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚ 

 

ʆʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʽʜ ʯʘʩ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ ʧʨʦʚʦʜʠʤʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʢʦʝʬʽʮʽʻʥʪʘ ʩʫʤʽʰʽ a, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.35): 

 
0)0987,0exp(97,0

01

=b

b
a

ʧʨʠ

ʧʨʠ

-

=
= , (2.35) 

ʜʝ a ï ʢʦʝʬʽʮʽʻʥʪ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ;  

b ï ʯʘʩʪʢʘ ʙʽʦʜʠʟʝʣʷ, %. 

ɺ ʨʽʚʥʷʥʥʷ (1.18) ʚʚʦʜʠʤʦ ʢʦʝʬʽʮʽʻʥʪ a ʦʪʨʠʤʘʻʤʦ (2.36): 
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. (2.36) 

ɼʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ a ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ 

ʜʠʟʝʣʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʘʻ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʟʤʽʥʠ ʝʬʝʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʧʨʦʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʨʠʛʫʚʘʥʥʷ. 

ɽʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʣʘʩʴ ʟʘ ʬʦʨʤʫʣʦʶ (2.37): 

 e

p

ʥ
e T

G
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N ha
r

ÖÖ=
Ö

3600
, (2.37) 

ʜʝ pʥQ  ï ʥʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʨʦʙʦʯʦʾ ʩʫʤʽʰʽ, 
ʢʛ

ʄɼʞ
;  

TG  ï ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʢʛ/ʛʦʜ;  

eh  ï ʝʬʝʢʪʠʚʥʠʡ ʂʂɼ ʜʚʠʛʫʥʘ;  

a ï ʢʦʝʬʽʮʽʻʥʪ ʩʫʤʽʰʽ. 

ʊʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʪʨʘʢʪʦʨʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʧʘʣʠʚʘ. 

ɺ ʦʩʥʦʚʫ ʦʮʽʥʢʠ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ ʧʦʢʣʘʜʝʥʦ ʨʽʚʥʷʥʥʷ 

ʪʷʛʦʚʦʛʦ ʙʘʣʘʥʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʧʘʣʠʚʘ. 

ɼʦʪʠʯʥʘ ʩʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.38): 

 ʊʈʜʦʪ

ʜ

ʢʧʢ

r

ʽʽʄ
P hÖ

ÖÖ
=

0
, (2.38) 

ʜʝ 
ʢ

M   ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ, ʅĀʤ;  

ʢʧi ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ;  
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0i  ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ;  

ʊʈh ï ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ. ʪʨʘʥʩʤʽʩʽʾ;  

ʜr  ï ʜʠʥʘʤʽʯʥʠʡ ʨʘʜʽʫʩ ʚʝʜʫʯʠʭ ʢʦʣʽʩ, ʤ. 

ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.39): 

 
ʜ

e

ʜ

e
ʢ

N

n

N
ʄ

w
=Ö=9550 , (2.39) 

ʜʝ eN  ï ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, ʢɺʪ;  

ʜn  ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʭʚ
-1
;  

ʜw  ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʨʘʜ/ʩ. 

ʇʽʜʩʪʘʚʠʚʰʠ ʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʻʤʦ (2.40): 

 ʊʈʜʦʪ

ʜʜ

ʢʧe

r

ʽʽN
P h

w
Ö

Ö

ÖÖ
= 0

. (2.40) 

ɿ ʨʽʚʥʷʥʥʷ ʚʠʜʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʚʧʣʠʚʘʻ ʥʘ ʩʠʣʫ ʪʷʛʠ 

ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ ʾʾ ʟʤʝʥʰʝʥʥʷ, ʚ ʥʘʩʣʽʜʦʢ ʢʦʢʩʫʚʘʥʥʷ ʮʠʣʽʥʜʨʦ ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ 

ʟʤʝʥʰʫʻʪʴʩʷ  ̔ʩʠʣʘ ʪʷʛʠ. ɺ ʨʽʚʥʷʥʥʷ ʚʚʦʜʠʤʦ ʢʦʝʬʽʮʽʻʥʪ a, ʱʦ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ 

ʩʢʣʘʜʫ ʩʫʤʽʰʽ.  

ʆʪʨʠʤʘʻʤʦ (2.41): 

 ʊʈʜʦʪ

ʜʜ

ʢʧe

r

ʽʽN
P h

w

a
Ö

Ö

ÖÖÖ
= 0

, (2.41) 

ɿ ʨʽʚʥʷʥʥʷ ʪʷʛʦʚʦʛʦ ʙʘʣʘʥʩʫ ʪʨʘʢʪʦʨʘ ʟʥʘʭʦʜʠʤʦ ʛʘʢʦʚʫ ʩʠʣʫ ʪʷʛʠ (2.42): 

 PPʈʈʈ afʜʦʪʛʘʢ °°-= , (2.42) 

ʜʝ ʜʦʪP  ï ʜʦʪʠʯʥʘ ʩʠʣʘ ʪʷʛʠ ʪʨʘʢʪʦʨʘ, ʅ;  

ʛʘʢP  ï ʛʘʢʦʚʝ ʟʫʩʠʣʣʷ, ʷʢʝ ʨʝʘʣʽʟʦʚʘʥʝ ʪʨʘʢʪʦʨʦʤ, ʅ;  

f
P  ï ʩʠʣʘ ʦʧʦʨʫ ʢʦʯʝʥʥʶ, ʅ; a

P  ï ʩʠʣʘ ʦʧʦʨʫ ʧʽʜʡʦʤʫ, ʅ; 

iP  ï ʩʠʣʠ ʽʥʝʨʮʽʾ, ʅ. 

ʉʠʣʘ ʦʧʦʨʫ ʢʦʯʝʥʥʷ ʜʦʨʽʚʥʶʻ (2.43) [80]: 
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, (2.43) 

ʜʝ iG  ï ʚʝʨʪʠʢʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽ-ʝ ʢʦʣʝʩʦ, ʅ;  

gh  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ;  

ʰp  ï ʪʠʩʢ ʧʦʚʽʪʨʷ ʚ ʰʠʥʽ, ʇʘ;  

r  ï ʚʽʣʴʥʠʡ ʨʘʜʽʫʩ ʰʠʥʠ, ʤ; 

cr  ï ʨʘʜʽʫʩ ʧʝʨʝʨʽʟʫ ʰʠʥʠ, ʤ;  

j ï ʢʫʪ ʦʙʭʚʘʪʫ ʰʠʥʠ ˇʨʫʥʪʦʤ, ʛʨʘʜ.  

ʇʽʜʩʪʘʚʠʚʰʠ ʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʘʻʤʦ (2.44): 
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ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ (2.45): 
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TPT
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, (2.45) 

ʜʝ 
T

V ï ʪʝʦʨʝʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʤ/ʩ; ʊʈ
i ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ 

ʪʨʘʥʩʤʽʩʽʾ;K
r  ïʨʘʜʽʫʩ ʚʝʜʫʯʠʭ ʢʦʣʽʩ, ʤ. 

ʈʽʚʥʷʥʥʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ (2.46): 
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ɻʘʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.47): 

 ( )d-Ö= 1Tʛʘʢʛʘʢ VPN , (2.47) 

ʜʝ dï ʙʫʢʩʫʚʘʥʥʷ ʨʫʰʽʾʚ, %. 

ʇ̔ ʜʩʪʘʚʠʚʰʠ ʨʽʚʥʷʥʥʷ 2.44 ʫ 2.47 ʦʪʨʠʤʘʻʤʦ (2.48):  
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ɿʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚʽʜ ʩʢʣʘʜʫ 

ʧʘʣʠʚʘ (ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ a) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʽʡ ʟʘʣʝʞʥʦʩʪʽ (2.49): 

)22,0exp( aAW=                                            (2.49)  

ʜʝ ɸ ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʘʛʨʝʛʘʪʫ. ʊʘʢ 

ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʘʛʨʝʛʘʪʫ ʄʊɿ-80+ʂʇʉ-4 ɸ=4.0, ʘ ʜʣʷ ʄʊɿ-80+ʂʈʅ-5,6ɸ - 

ɸ=5,4. 

ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʠʤʦ ʧʠʪʦʤʫ ʛʝʢʪʘʨʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ: 

)22,0exp( a-=Agʛ  

ʜʝ ɸ ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʘʛʨʝʛʘʪʫ. ɼʣʷ ʘʛʨʝʛʘʪʫ 

ʄʊɿ-80+ʂʇʉ-4 ʚʽʥ ʜʦʨʽʚʥʶʻ ɸ=0,16, ʘ ʜʣʷ ʄʊɿ-80+ʂʈʅ-5,6ɸ, ɸ=0,176. 

ɿʘ ʜʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʠʢʦʥʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥʥʠʭ ʘʛʨʝʛʘʪʽʚ ʟ ʨʽʟʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʟʥʘʨʷʜʜʷʤʠ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʽ ʩʫʤʽʰʽ ʧʘʣʠʚ (ʨʠʩ. 2.3 ï 

2.5). 

 

ʈʠʩʫʥʦʢ 2.3 ï ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ  
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ʈʠʩʫʥʦʢ 2.4 ï ʇʠʪʦʤʘ ʛʝʢʪʘʨʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʘʛʨʝʛʘʪʫʚʘʥʥʽ ʟ ʨʽʟʠʤʠ 

ʘʛʨʝʛʘʪʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ɻʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʘʛʨʝʛʘʪʫʚʘʥʥʽ ʟ ʨʽʟʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʫʤʽʰʝʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

 

ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʠʪʦʤʦʾ ʛʝʢʪʘʨʥʦʾ ʪʘ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʆʧʪʠʤʽʟʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.2. 
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ʊʘʙʣʠʮʷ 2.2 ï ʆʧʪʠʤʽʟʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚ 

Ŭ 

ʇʦʪʝʥʮʽʡʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ W, ʛʘ/ʛʦʜ 
ʇʦʪʝʥʮʽʡʥʘ ʧʠʪʦʤʘ ʛʝʢʪʘʨʥʘ ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ gʛʘ, ʢʛ/ʛʦʜ 

ʇʦʪʝʥʮʽʡʥʘ ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

Gʛʘ, ʣ/ʛʦʜ 
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0 0,17 0,11 3,67 6,71 0,123 0,139 0,129 0,142  7,50    8,50    7,90    8,70   

0,05 0,17 0,11 3,64 6,64 0,124 0,140 0,130 0,144  7,57    8,58    7,98    8,79   

0,1 0,17 0,11 3,60 6,57 0,125 0,142 0,132 0,145  7,65    8,67    8,06    8,87   

0,15 0,17 0,11 3,56 6,51 0,126 0,143 0,133 0,146  7,73    8,76    8,14    8,96   

0,2 0,16 0,11 3,53 6,44 0,128 0,145 0,134 0,148  7,81    8,85    8,22    9,06   

0,25 0,16 0,10 3,49 6,38 0,129 0,146 0,136 0,149  7,89    8,94    8,31    9,15   

0,3 0,16 0,10 3,46 6,31 0,130 0,148 0,137 0,151  7,97    9,03    8,39    9,24   

0,35 0,16 0,10 3,42 6,25 0,132 0,149 0,139 0,153  8,05    9,13    8,48    9,34   

0,4 0,16 0,10 3,38 6,18 0,133 0,151 0,140 0,154  8,14    9,22    8,57    9,44   

0,45 0,16 0,10 3,35 6,11 0,134 0,152 0,142 0,156  8,23    9,32    8,66    9,54   

0,5 0,15 0,10 3,31 6,05 0,136 0,154 0,143 0,158  8,32    9,42    8,76    9,65   

0,55 0,15 0,10 3,28 5,98 0,137 0,156 0,145 0,159  8,41    9,53    8,85    9,75   

0,6 0,15 0,10 3,24 5,92 0,139 0,157 0,146 0,161  8,50    9,63    8,95    9,86   

0,65 0,15 0,10 3,20 5,85 0,140 0,159 0,148 0,163  8,60    9,74    9,05    9,97   

0,7 0,15 0,10 3,17 5,79 0,142 0,161 0,150 0,165  8,69    9,85    9,16    10,08   

0,75 0,15 0,09 3,13 5,72 0,144 0,163 0,151 0,167  8,79    9,97    9,26    10,20   

0,8 0,14 0,09 3,10 5,65 0,145 0,165 0,153 0,169  8,90    10,08    9,37    10,32   

0,85 0,14 0,09 3,06 5,59 0,147 0,167 0,155 0,171  9,00    10,20    9,48    10,44   

0,9 0,14 0,09 3,02 5,52 0,149 0,169 0,157 0,173  9,11    10,32    9,59    10,56   

0,95 0,14 0,09 2,99 5,46 0,151 0,171 0,159 0,175  9,22    10,45    9,71    10,69   

1 0,14 0,09 2,95 5,39 0,152 0,173 0,161 0,177  9,33    10,57    9,83    10,82   
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ɺʠʨʽʰʫʶʯʠ ʦʧʪʠʤʽʟʘʮʽʡʥʫ ʟʘʜʘʯʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʽ ʧʘʣʠʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʜʠʟʝʣʷ ʜʦ 50% ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʥʝʟʥʘʯʥʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʧʠʪʦʤʦʾ ʪʘ ʛʦʜʠʥʥʦʾ ʥʝʢʪʘʨʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʇʨʦʪʝ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʪʨʘʢʪʦʨʦʤ ʄʊɿ-

80 ʚ ʘʛʨʝʛʘʪʫʚʘʥʥʽ ʟ ʧʣʫʛʦʤ ʇʃʅ-3-35 ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʚʧʣʠʚʫ ʩʫʤʽʰʽ ʧʘʣʠʚ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

 

2.4 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʰʫʚʘʯʘ ʧʘʣʠʚ 

ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ, ʦʜʥʠʤ ʽʟ ʚʠʜʽʚ ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʨʘʢʪʦʨʘʭ, ʻ ʜʠʟʝʣʴʥʝ ʩʫʤʽʰʝʚʝ 

ʧʘʣʠʚʦ (ɼʉʇ), ʷʢʝ ʚʠʤʘʛʘʻ ʤʽʥʽʤʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʜʚʠʛʫʥʘ, ʘ 

ʡʦʛʦ ʬʽʟʠʯʥʘ ʪʘ ʪʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʥʝʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ (ʄʇ). ɿ ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʠʯʠʥ 

ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʤʝʪʦʜʦʤ ʻ ʧʽʜʛʦʪʦʚʢʘ ɼʉʇ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʠʩʪʝʤʽ 

ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʪʨʘʢʪʦʨʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ ʧʘʣʠʚʥʽʡ ʩʠʩʪʝʤʽ 

ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ (ʇʅɺʊ) ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʘʣʠʚʥʠʡ ʟʤʽʰʫʚʘʯ ʟ 

ʜʚʦʤʘ ʚʭʽʜʥʠʤʠ ʢʘʥʘʣʘʤʠ ʪʘ ʦʜʥʠʤ ʚʠʭʽʜʥʠʤ ʢʘʥʘʣʦʤ. ɺʭʽʜʥʠʡ ʢʘʥʘʣ 

ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʧʘʣʠʚʥʦʛʦ ʙʘʢʫ ʜʣʷ ʤʽʥʝʨʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʤʘʩʣʘ 

ʯʝʨʝʟ ʧʘʣʠʚʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ, ʘ ʚʠʭʽʜʥʠʡ ʢʘʥʘʣ - ʜʦ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ (ʇʅ) [69]. 

ʅʘʷʚʥʽʩʪʴ ʚ ʇʅɺʊ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ 

ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʨʽʟ, ʩʧʨʠʯʠʥʷʻ ʧʦʷʚʫ ʧʦʪʦʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʧʦʧʝʨʝʢ ʦʩʥʦʚʥʦʛʦ 

ʧʦʪʦʢʫ ʨʫʭʫ ʨʽʜʠʥʠ ʽ ʩʪʚʦʨʝʥʥʷ ʟʘʚʠʭʨʝʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʧʝʨʝʤʽʰʫʚʘʥʥʶ ʨʽʜʠʥʠ. ʊʦʤʫ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʤʽʰʫʚʘʯʘ ï ʜʦʪʨʠʤʘʥʥʷ 

ʟʘʜʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʧʨʠʛʦʪʫʚʘʥʥʷ ɼʉʇ ʽ ʡʦʛʦ ʧʝʨʚʠʥʥʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʟʤʽʰʫʚʘʯʘ ʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʝʦʙʭʽʜʥʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ɼʉʇ. 
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ɺ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʬʽʣʴʪʨʘ-ʟʤʽʰʫʚʘʯʘ ʧʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʩʪʚʦʨʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ 

ʧʘʣʠʚʘ (ʙʽʦʧʘʣʠʚ) ʙʝʟ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʝʨʦʙʣʝʥʠʡ ʬʽʣʴʪʨ 

ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʜʚʠʛʫʥʘ ɼ-240 (ʨʠʩ. 2.6.).  

 

ʈʠʩʫʥʦʢ 2.6 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʬʽʣʴʪʨʘ-ʟʤʽʰʫʚʘʯʘ 
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ʇʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ 1, ʩʪʘʢʘʥʘ 2, ʚʩʪʘʚʢʠ 3, ʧʨʦʢʣʘʜʢʠ 4, 

ʢʨʠʰʢʠ 5, ʧʽʜʰʠʧʥʠʢʽʚ 6, ʦʪʚʦʨʫ ʜʣʷ ʜʘʪʯʠʢʘ 7, ʨʦʪʦʨʘ ʉʘʚʦʥʽʫʩʘ 8, ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʤʽʰʽ 9, ʟʣʠʚʥʦʾ ʧʨʦʙʢʠ 10. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʙʽʦʧʘʣʠʚʘ ʚʽʜ 

ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ ʜʦ ʧʘʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚʦʥʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʬʽʣʴʪʨ-ʟʤʽʰʫʚʘʯ, ʚ ʷʢʦʤʫ ʧʽʜʜʘʻʪʴʩʷ ʪʝʨʤʦʬʦʨʩʫʚʘʥʥʶ, ʟʤʽʰʫʚʘʥʥʶ ʽ 

ʦʯʠʱʝʥʥʶ. ɺ ʦʩʥʦʚʫ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʽ ʪʝʨʤʦʬʦʨʩʫʚʘʥʥʷ ʧʦʢʣʘʜʝʥʦ ʧʨʠʥʮʠʧ 

ʨʦʙʦʪʠ ʨʦʪʦʨʘ ʉʘʚʦʥʽʫʩʘ. ʇʦʜʘʯʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ ʥʘ 

ʨʦʪʦʨ, ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʢʣʘʜʝʥʦʾ ʩʠʣʠ ʨʽʜʠʥʠ ʥʘ ʨʦʪʦʨ ʻ ʧʨʠʰʚʠʜʰʝʥʥʷ 

ʦʙʝʨʪʘʥʥʷ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʜʘʯʝʶ ʙʽʦʧʘʣʠʚʘ ʯʝʨʝʟ ʦʪʚʦʨʠ ʚ ʣʦʧʘʪʷʭ ʨʦʪʦʨʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʡʦʛʦ ʦʩʽ. ɿʘ ʨʘʭʫʥʦʢ ʨʦʙʦʪʠ ʨʦʪʦʨʘ ʚʠʥʠʢʘʶʪʴ ʚʽʜʮʝʥʪʨʦʚʽ 

ʩʠʣʠ, ʷʢʽ ʚ ʩʫʤʽ ʟ ʩʠʣʘʤʠ ʪʷʞʽʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʜʘʚʠʪʠ ʧʘʣʠʚʦ ʯʝʨʝʟ 

ʬʽʣʴʪʨʫʶʯʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʽʞ ʚʩʪʘʚʢʦʶ 3 ʪʘ ʩʪʘʢʘʥʦʤ 2. ɿʘ 

ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʧʨʠʩʪʨʽʡ ʧʨʠʢʨʽʧʣʝʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʜʚʠʛʫʥʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʦʞ ʧʽʜʽʛʨʽʚʘʥʥʷ ʩʫʤʽʰʽ. ɺʩʪʘʥʦʚʣʝʥʠʡ ʫ ʢʦʨʧʫʩʽ ʟʤʽʰʫʚʘʯʘ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʤʦʥʽʪʦʨʠʪʠ ʟʤʽʥʫ ʛʫʩʪʠʥʠ ʩʫʤʽʰʽ ʟʘ ʨʘʥʽʰʝ 

ʟʥʘʡʜʝʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ. ʇʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ ʦʯʠʱʝʥʥʷ ʽ 

ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʜʠʟʝʣʷ [70].  

ʄʝʭʘʥʽʯʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʻ ʘʥʘʣʽʟʦʤ ʽ 

ʚʠʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʥʷ (ʦʙʪʽʢʘʥʥʷ ʨʽʜʠʥʦʶ ʪʚʝʨʜʦʛʦ ʪʽʣʘ). ʇʨʠ ʧʦʚʽʣʴʥʦʤʫ ʨʫʩʽ 

ʪʽʣʘ ʚ ʨʽʜʠʥʽ, ʱʦ ʤʘʻ ʚʠʩʦʢʫ ʚ'ʷʟʢʽʩʪʴ ʫ ʾʾ ʰʘʨʽ, ʱʦ ʧʨʠʤʠʢʘʻ ʜʦ ʧʦʚʝʨʭʥʽ ʮʴʦʛʦ 

ʪʽʣʘ, ʫʪʚʦʨʶʻʪʴʩʷ ʪʦʥʢʠʡ ʧʨʠʢʦʨʜʦʥʥʠʡ ʰʘʨ. ʌʦʨʤʘ ʽ ʪʦʚʱʠʥʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʪʽʣʘ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʽ ʚô̫ ʟʢʦʩʪʽ 

ʨʽʜʠʥʠ. ʇʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ ʪʽʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʨʠʚ ʧʨʠʢʦʨʜʦʥʥʦʛʦ 

ʰʘʨʫ ʚʽʜ ʧʦʚʝʨʭʥʽ ʪʽʣʘ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʡʦʛʦ ʢʨʘʾʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʟ 

ʥʘʡʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ. ɿʘ ʪʽʣʦʤ ʫʪʚʦʨʶʻʪʴʩʷ ʪʫʨʙʫʣʝʥʪʥʠʡ ʩʣʽʜ, ʦʧʽʨ ʨʫʭʫ 

ʧʨʠ ʮʴʦʤʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ [71]. 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʤʝʭʘʥʽʯʥʦʾ ʤʽʰʘʣʢʠ ʥʘʡʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʘ ʾʾ ʧʝʨʠʬʝʨʽʾ (ʰʚʠʜʢʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʘ ʨʘʜʽʫʩʫ ʦʙʝʨʪʘʥʥʷ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʽʚʥʷʥʥʷ ɹʝʨʥʫʣʣʽ ʚ ʧʝʨʠʬʝʨʽʡʥʽʡ ʟʦʥʽ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʝʥʪʨʘʣʴʥʦʶ, 

ʫʪʚʦʨʶʻʪʴʩʷ ʦʙʣʘʩʪʴ ʟʥʠʞʝʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ. ʇʽʜ ʜʽʻʶ ʟʤʽʥʠ ʪʠʩʢʫ, ʘ 
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ʪʘʢʦʞ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʙʝʨʪʘʥʥʽ, ʨʽʜʠʥʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ 

ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʝʨʠʬʝʨʽʾ [72-74]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʶʪʴ ʨʘʜʽʘʣʴʥʽ ʩʪʨʫʤʝʥʽ ʨʽʜʠʥʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʾʾ 

ʽʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ʆʜʥʘʢ ʦʧʠʩʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦ ʪʘʢʠʡ ʨʫʭ ʨʽʜʠʥʠ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦ, ʪʦʤʫ ʜʣʷ ʦʧʠʩʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʢʨʠʪʝʨʽʡ ʈʝʡʥʦʣʴʜʩʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʰʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ 

ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʥʝ ʣʠʰʝ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʘʣʝ ʡ 

ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʫʯʘʩʥʽ ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ 

ʥʘ ʚʩʝ ʰʠʨʰʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ 

ʨʦʩʣʠʥʥʽ ʦʣʽʾ (ʙʽʦʧʘʣʠʚʦ), ʧʨʦʪʝ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘʢʠʭ ʘʛʨʝʛʘʪʽʚ ʯʘʩʪʦ 

ʧʦʪʨʝʙʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽ.ʾ 

ɺʘʞʣʠʚʦʶ ʚʝʣʠʯʠʥʦʶ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʘʭʫʚʘʪʠ, ʻ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʟʤʽʰʫʚʘʥʥʷ N, ɺʪ (2.51). ʎʷ ʧʦʪʫʞʥʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʘ ʧʝʨʝʧʘʜʫ 

ʪʠʩʢʫ ʥʘ ʣʦʙʦʚʽʡ ʽ ʪʠʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʰʘʣʢʠ æʈ, ʇʘ, ʧʣʦʱʽ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʪʠʩʢʫ 

S, ʤ
2
 ʽ ʢʫʪʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ὡ̋ ̔,̓ ʤ/ʩ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʬʦʨʤʫʣʠ (2.50): 

Wʢʫʪ=d́Mn=dMn,      (2.50) 

N=æPS(nd)       (2.51) 

ʜʝ ὲ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʽʚ ʤʽʰʘʣʢʠ, ʦʙ/ʩ; Ὠ ï ʜʽʘʤʝʪʨ ʤʽʰʘʣʢʠ, ʤ. 

ʇʣʦʱʘ ʨʦʟʧʦʜʽʣʫ ʩʠʣ ʧʨʦʧʦʨʮʽʡʥʘ ʜʽʘʤʝʪʨʫ ʚ ʢʚʘʜʨʘʪʽ (Ὓ Ὠ). ʆʪʞʝ, 

ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʟʘʣʝʞʥʦʩʪʽ (2.53) [75]: 

æP=
N

nd
3
 

(2.53) 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʦʜʠʬʽʢʦʚʘʥʠʡ (ʜʣʷ 

ʟʤʽʰʫʚʘʯʽʚ) ʢʨʠʪʝʨʽʡ ʈʝʡʥʦʣʴʜʩʘ ὙὩ  (2.54). 

ReM=
dmWʢʫʪɟ

ɛ
=
ndm
2
ɟ

ɛ
 

(2.54) 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʣʠʚ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʰʫʚʘʯʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʨʘʟʠ (2.50 ï 2.54) ʟʥʘʭʦʜʠʤʦ ʚʝʣʠʯʠʥʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ 

ʧʦʜʽʙʥʦʩʪʽ ʬʽʣʴʪʨʘ-ʟʤʽʰʫʚʘʯʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʠʥʘʤʽʯʥʦʾ ʚôʷʟʢʦʩʪʽ, ʛʫʩʪʠʥʠ ʪʘ 
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ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.3. 

ʊʘʙʣʠʮʷ 2.3. ɼʘʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʬʽʣʴʪʨʘ-ʟʤʽʰʫʚʘʯʘ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʜʠʥʘʤʽʯʥʦʾ ʚôʷʟʢʦʩʪʽ, ʛʫʩʪʠʥʠ ʪʘ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ 

 

ʂʨʠʪʝʨ

ʽʡ 

ὙὩ  

ɼʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ 

ʧʨʠ ʊ=323ʂ, ʇʘ ʩ 

ɻʫʩʪʠʥʘ  ʧʨʠ 

ʊ=323ʂ, ʢʛ/ʤ3 

ɺʤʽʩʪ ʙʽʦʧʘʣʠʚʘ (ɹ) ʫ 

ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ (ɼ), % 

373357 0,003196 832,2 5ɹ/95ɼ 

352713 0,003392 834,4 10ɹ/90ɼ 

334325 0,003588 836,6 15ɹ/85ɼ 

317841 0,003784 838,8 20ɹ/80ɼ 

302981 0,00398 841 25ɹ/75ɼ 

289516 0,004176 843,2 30ɹ/70ɼ 

277259 0,004372 845,4 35ɹ/65ɼ 

266053 0,004568 847,6 40ɹ/60ɼ 

255769 0,004764 849,8 45ɹ/55ɼ 

246298 0,00496 852 50ɹ/50ɼ 

237547 0,005156 854,2 55ɹ/45ɼ 

229437 0,005352 856,4 60ɹ/40ɼ 

221900 0,005548 858,6 65ɹ/35ɼ 

214877 0,005744 860,8 70ɹ/30ɼ 

208318 0,00594 863 75ɹ/25ɼ 

202178 0,006136 865,2 80ɹ/20ɼ 

196418 0,006332 867,4 85ɹ/15ɼ 

191004 0,006528 869,6 90ɹ/10ɼ 

185905 0,006724 871,8 95ɹ/5ɼ 

181096 0,00692 874 100ɹ/0ɼ 

 

ʇʨʠ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʤʝʭʘʥʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʨʝʞʠʤʠ: 

ʣʘʤʽʥʘʨʥʠʡ ʽ ʪʫʨʙʫʣʝʥʪʥʠʡ. ʃʘʤʽʥʘʨʥʠʡ ʨʝʞʠʤ (ὙὩ<30) ï ʥʝʽʥʪʝʥʩʠʚʥʝ 
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ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʨʠ ʷʢʦʤʫ ʨʽʜʠʥʘ ʧʣʘʚʥʦ ʦʙʪʽʢʘʻ ʢʨʦʤʢʠ ʣʦʧʘʪʽ ʤʽʰʘʣʢʠ, 

ʟʘʭʦʧʣʶʻʪʴʩʷ ʣʦʧʘʪʷʤʠ ʽ ʦʙʝʨʪʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʥʠʤʠ. ʇʨʠ ʣʘʤʽʥʘʨʥʦʤʫ ʨʝʞʠʤʽ 

ʧʝʨʝʤʽʱʘʪ̒ʴʩʷ ʪʽʣʴʢʠ ʪʘ ʯʘʩʪʠʥʘ ʨʽʜʠʥʠ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʤʠʢʘʻ ʜʦ ʨʦʪʦʨʘ 

ʟʤʽʰʫʚʘʯʘ (ʨʠʩ. 2.7). 

 

ʈʠʩʫʥʦʢ 2.7 ï ɿʤʽʥʘ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ReM ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʫʩʪʠʥʠ ʙʽʦʧʘʣʠʚʥʦʾ 

ʩʫʤʽʰʽ ₀, ʢʛ/ʤ
3 

 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ ʟʨʦʩʪʘʻ ʦʧʽʨ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʠʢʣʠʢʘʥʠʡ ʪʫʨʙʫʣʽʟʘʮʽʻʶ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʰʘʨʫ ʽ ʫʪʚʦʨʝʥʥʷʤ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʩʣʽʜʫ ʚ ʧʨʦʩʪʦʨʽ ʟʘ ʨʫʭʦʤʠʤʠ ʣʦʧʘʪʷʤʠ. ʌʦʨʤʫʻʪʴʩʷ ʚʠʤʫʰʝʥʘ ʮʠʨʢʫʣʷʮʽʷ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʪʨʠʚʠʤʽʨʥʝ ʧʨʦʪʽʢʘʥʥʷ ʨʽʜʠʥʠ ʚ ʘʧʘʨʘʪʽ. ʆʨʽʻʥʪʦʚʥʦ ʮʝ ʚʽʜʧʦʚʽʜʘʻ 

ʯʠʩʣʘʤ ὙὩ  = 10
2
 - 10

3
. 

0
ʉ 

ɺ ʦʙʣʘʩʪʽ ʨʦʟʚʠʥʝʥʦʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ (ὙὩ>10
4
) ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʠʥʠ. ʅʘʚʝʜʝʥʽ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʷ ʈʝʡʥʦʣʴʜʩʘ ʻ 

ʥʘʙʣʠʞʝʥʠʤʠ ʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʦʟʤʽʨʽʚ ʨʦʪʦʨʘ ʡ ʘʧʘʨʘʪʫ ʚ 

ʮʽʣʦʤʫ (ʨʠʩ. 2.8).  

ʇʨʦʚʦʜʠʤʦ ʦʧʪʠʤʽʟʘʮʽʶ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʰʫʚʘʯʘ ʧʨʠ ʟʤʽʥʽ 

ʨʦʟʤʽʨʽʚ ʣʦʧʘʪʽ (ʜʽʘʤʝʪʨʘ) ʚʽʜ 0,015ʤ ʜʦ 0,075ʤ. ʊʘʢ ʷʢ ʩʘʤ ʧʨʠʩʪʨʽʡ ʚʠʢʦʥʘʥʠʡ 

ʥʘ ʙʘʟʽ ʬʽʣʴʪʨʘ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʜʚʠʛʫʥʘ ɼ-240, ʪʦ ʦʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʨʦʪʦʨʘ ʉʘʚʦʥʽʫʩʘ, ʘ ʩʘʤʝ ʜʽʘʤʝʪʨ ʣʦʧʘʪʽ, ʱʦ 
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ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʪʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ ʟʤʽʰʫʚʘʯʘ. 

ɻʦʣʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʦʙʨʘʥʦ ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ. 

 

ʈʠʩʫʥʦʢ 2.8 ï ʇʦʢʘʟʥʠʢʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʜʽʘʤʝʪʨʘ ʣʦʧʘʪʽ ʟʤʽʰʫʚʘʯʘ 

 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʙʣʘʩʪʴ 

ʨʦʟʚʠʥʝʥʦʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ (ReM>10
4
) ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʜʽʘʤʝʪʨʽ ʣʦʧʘʪʽ 0,015 ʤ, 

ʧʨʦʪʝ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʣʘʚʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʜʦʮʽʣʴʥʠʤ ʻ ʜʽʘʤʝʪʨ 0,055 ʤ. 

ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʦʙʨʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʫ ʧʘʣʠʚʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʘʥʠʭ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʦʟʤʽʨʽʚ  ʣʦʧʘʪʽ (ʙʽʣʴʰʝ 

0,075ʤ) ʟʤʝʥʰʫʻʪʴʩʷ ʾʾ ʤʽʮʥʽʩʪʴ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʩʘʤʝ 

ʛʦʣʦʚʥʝ ʟʥʠʞʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʘʜʘʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʤʽʰʫʚʘʯʘ ʚ ʮʽʣʦʤʫ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʠʢʦʥʫʻʤʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ FlowVision. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʨʦʙʣʝʥʫ ʤʦʜʝʣʴ ʟʤʽʰʫʚʘʯʘ, ʤʦʜʝʣʶʻʤʦ ʨʦʙʦʯʫ ʧʦʨʦʞʥʠʥʫ 

ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʟʘʧʦʚʥʝʥʦ ʨʽʜʠʥʦʶ ʟ ʫʢʘʟʘʥʥʷʤ ʚʩʽʭ ʚʠʭʽʜʥʠʭ, ʚʭʽʜʥʠʭ ʦʪʚʦʨʽʚ 

ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʣʠʚʘ (ʨʠʩ. 2.9 ï 2.11). 
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ʈʠʩʫʥʦʢ 2.9 ï ʄʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʧʦʪʦʢʽʚ ʨʽʜʠʥʠ ʫ ʟʤʽʰʫʚʘʯʽ ʧʨʦʛʨʘʤʦʶ 

FlowVision 

 

 

ʈʠʩʫʥʦʢ 2.10 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʯʘʩʪʠʥʦʢ ʨʽʜʠʥʠ ʚʽʜ ʯʘʩʫ  

 

 

ʈʠʩʫʥʦʢ 2.11 ï ɿʘʣʝʞʥʽʩʪʴ ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʫ ʨʽʜʠʥʠ ʚʽʜ ʯʘʩʫ  
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ʗʢ ʙʘʯʠʤʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ, ʪʫʨʙʫʣʝʥʪʥʝ ʟʤʽʰʫʚʘʥʥʷ ʧʦʪʦʢʽʚ 

ʨʽʜʠʥʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʊʘʢʦʞ ʧʨʦʛʨʘʤʦʶ 

ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʪʘ ʪʠʩʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʫ ʟʤʽʰʫʚʘʯʽ ʚʽʜ ʯʘʩʫ. 

 

2.5. ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 2 

 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ: 

1. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʴ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʠʪʝʤʘ 

ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʾ 

ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

2. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʧʦʪʦʢʽʚ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 

ʥʘ ʭʘʨʘʢʪʝʨʥʠʭ ʜʽʣʷʥʢʘʭ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʚʠʪʨʘʪ Q ʪʘ ʪʠʩʢʽʚ ʈ ʥʘ ʚʩʽʭ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʢʘʭ ʩʠʩʪʝʤʠ ʪʘ ʟʚô̫ ʟʦʢ ʟ 

ʝʬʝʢʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʚʠʛʫʥʘ. 

3. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʽʥʜʠʢʘʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʪʘ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ W, Ne, ʛʦʜʠʥʥʫ ʚʠʪʨʘʪʫ Gʛ, ge ʜʚʠʛʫʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʩʫʤʽʰʽ ‌. ɺʠʟʥʘʯʝʥʽ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʚʽʜ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ. ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʙʠʨʘʻʤʦ ʦʜʥʫ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʶ (ʦʨʘʥʢʫ). 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʦʨʘʥʢʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʡ ʧʘʣʠʚ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. 

ʇʨʦʪʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʽ ʧʘʣʠʚʘ. ʅʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʷʜ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ. 
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ʇʨʦʪʝ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʧʣʘʥʫʚʘʥʥʷ ʟ ʦʙʤʝʞʝʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʢʨʠʪʠʯʥʠʭ ʨʝʞʠʤʘʭ, ʷʢʽ ʙʫʚʘʶʪʴ ʨʽʜʢʦ 

ʘʣʝ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʢʦʨʠʩʪʫʻʤʦʩʴ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʧʽʜʩʪʘʚʣʷʶʯʠ ʚʽʜʦʤʽ 

ʚʠʭʽʜʥʽ ʜʘʥʽ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʧʨʘʮʷʭ [58, 59, 64, 69]. 

ɼʘʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʩʚʽʪʣʝʥʽ ʫ 4 ʨʦʟʜʽʣʽ.   
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ʈʆɿɼɯʃ 3 

ʇʈʆɻʈɸʄɸ ʊɸ ʄɽʊʆɼʀʂɸ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

3.1. ʇʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴ 

 

ʇʨʦʛʨʘʤʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ: 

- ʥʝʦʙʭʽʜʥʫ ʚʽʜʩʦʪʢʦʚʫ ʧʨʦʧʦʨʮʽʶ ʩʫʤʽʰʽ ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚ ʜʣʷ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

- ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ ʨʝʛʫʣʶʶʯʠʭ 

ʜʨʦʩʝʣʽʚ ʩʠʩʪʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʚʽʜ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʥʘ 

ʩʫʤʽʰʽ ʧʘʣʠʚ. 

ʇʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ: 

- ʪʷʛʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʟʽ 

ʟʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʠ ʟʤʽʥʽ ʩʢʣʘʜʫ ʩʫʤʽʰʽ; 

- ʥʝʦʙʭʽʜʥʫ ʚʽʜʩʦʪʢʦʚʫ ʧʨʦʧʦʨʮʽʶ ʩʫʤʽʰʽ ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚ ʜʣʷ 

ʨʦʙʦʪʠ ʄʊɸ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʷʛʦʚʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʢʪʦʨʘ; 

- ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥ ̔ ʧʦʢʘʟʥʠʢʠ ʄʊɸ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʥʘ 

ʩʫʤʽʰʽ ʧʘʣʠʚ. 

 

3.2. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʥʷʪʦ ʪʨʘʢʪʦʨ ʄʊɿ-80 ʟ ʜʠʟʝʣʴʥʠʤ ʜʚʠʛʫʥʦʤ    

ɼ-240 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1.  

ʊʨʘʢʪʦʨ ʄʊɿ-80 ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʤʘʚ ʥʘʧʨʘʮʶʚʘʥʥʷ 1800 

ʤʦʪʦʛʦʜʠʥ. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ ɻʆʉʊ 7057:2003 [76], ɻʆʉʊ 24055 ï 2016 [77] ʪʘ ɻʆʉʊ 

18509 ï 88 [78] ʚʠʟʥʘʯʘʣʠʩʴ ʧʦʪʫʞʥʩ̔ʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ ɼ-

240 ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʘʣʴʤʽʚʥʦʤʫ, ʦʙʢʘʪʫʚʘʣʴʥʦʤʫ ʩʪʝʥʜʽ 

ʂʀ-5542 ʜʣʷ ʽʤʽʪʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ.  
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ʊʘʙʣʠʮʷ 3.1 ï ʇʦʢʘʟʥʠʢʠ ʪʝʭʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ ɼ-240 [79] 

ʇʦʢʘʟʥʠʢʠ 
ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʶʚʘʥʥʷ 
ɿʥʘʯʝʥʥʷ 

ʇʦʪʫʞʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ 
ʢɺʪ 59 

ʅʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ 

ʭʚ
-1
 2200 

ʏʠʩʣʦ ʮʠʣʽʥʜʨʽʚ  4 

ɼʽʘʤʝʪʨ / ʭʽʜ ʧʦʨʰʥʷ ʤʤ / ʤʤ 110/125 

ʉʪʫʧʽʥʴ ʩʪʠʩʢʫ - 16,0 

ʂʘʤʝʨʘ ʟʛʦʨʷʥʥʷ - ʥʝʨʦʟʜʽʣʴʥʘ 

ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ 

ʮʠʣʽʥʜʨʽʚ 
1- 3 - 4 - 2  

ʇʘʣʠʚʥʠʡ ʥʘʩʦʩ 
ʉʝʢʮʽʡʥʠʡ 4-ʧʣʫʥʞʝʨʥʠʡ ʧʨʘʚʦʛʦ ʦʙʝʨʪʘʥʥʷ, 

ʟ ʚʽʜʮʝʥʪʨʦʚʠʤ ʨʝʞʠʤʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʌʦʨʩʫʥʢʘ 
4-ʭ ʩʦʧʣʦʚʘ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ 4x0,32; 

ʈʬ=17,5ʄʇʘ 

ʉʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ɺʦʜʷʥʘ ʧʨʠʤʫʩʦʚʘ, ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ 

ʊʫʨʙʦʢʦʤʧʨʝʩʦʨ - 

ʌʘʟʠ ʛʘʟʦʨʦʟʧʦʜʽʣʫ 

 
ɺʧʫʩʢʥʠʡ 

ʢʣʘʧʘʥ 
ɺʠʧʫʩʢʥʠʡ ʢʣʘʧʘʥ 

ɺʽʜʢʨʠʪʪʷ 16
0
 ʜʦ ɺʄʊ 46Á ʜʦ ʅʄʊ 

ɿʘʢʨʠʪʪʷ 
56 Á ʧʽʩʣʷ 

ʅʄʊ 
18 

0
 ʧʽʩʣʷ ɺʄʊ 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʨʦʙʢʫ ʚʠʢʦʥʫʻʤʦ ʟʛʽʜʥʦ ɼʉʊʋ 

ɻʆʉʊ 7057:2003 [76,80].  
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3.2.1. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʧʘʣʠʚ 

 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʘ 

ʟʤʽʥʘ ʪʝʧʣʦʚʦʛʦ, ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʘ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʽʚ. ɼʚʠʛʫʥʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʟʚʠʯʘʡ ʧʨʘʮʶʶʪʴ ʥʘ ʥʝʩʪʘʣʠʭ 

ʨʝʞʠʤʘʭ ï ʧʫʩʢ, ʧʨʦʛʨʽʚ, ʨʦʟʛʽʥ, ʛʘʣʴʤʫʚʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʫʧʠʥʢʘ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʢʝʨʫʚʘʥʥʷ 

ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʡʦʛʦ ʨʦʙʦʪʠ ʥʘ ʩʫʤʽʰʽ ɼʇ ʪʘ ɹʇ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ. 

ɼʚʠʛʫʥʠ ʻ ʜʠʥʘʤʽʯʥʦ ʥʝ ʩʠʤʝʪʨʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ [81,82], ʪʦʙʪʦ ʧʨʦʮʝʩʠ, 

ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʣʽʥʯʘʩʪʠʡ ʚʘʣ, 

ʧʨʠ ʟʘʧʫʩʢʫ ʪʘ ʟʫʧʠʥʮʽ ʜʚʠʛʫʥʘ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʩʫʤʽʰʽ ɼʇ ʪʘ ɹʇ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʧʘʣʠʚʥʦʾ 

ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʴ. 

ʊʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʪʘ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʷʢʠʤʠ 

ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ: ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ, ʧʦʪʫʞʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ, ʪʝʤʧʝʨʘʪʫʨʘ 

ɹʇ, ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ ʧʘʣʠʚ. ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ï ʩʢʣʘʜ ʽ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ. 

ɺʝʣʠʯʠʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

ʇʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʜʚʠʛʫʥʘ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ɹʇ ʪʘ ʡʦʛʦ ʩʫʤʽʰʽ ʟ 

ɼʇ ʤʘʻ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ. ʅʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ɹʇ ʤʝʥʰʘ ʥʽʞ 

ʫ ɼʇ ʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʧʦʚʥʦʤʫ ʟʛʦʨʷʥʥʽ ɹʇ ʦʪʨʠʤʫʻʪʴʩʷ ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʥʽʞ 

ʧʨʠ ʟʛʦʨʷʥʥʽ ʪʽʻʾ ʞ ʢʽʣʴʢʦʩʪʽ ɼʇ [83,84].  

ʂʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ɼʇ ɹʇ ʪʘ ʾʭ ʩʫʤʽʰʽ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ 
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ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ:  

- ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ; 

- ʥʘʜʽʡʥʠʡ ʟʘʧʫʩʢ;  

- ʪʨʠʚʘʣʫ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

- ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʙʣʠʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʙʘʟʦʚʠʭ; 

- ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺ ʫʜʦʩʢʦʥʘʣʝʥʽʡ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ, ʥʘ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʜʚʠʛʫʥʘ 

ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ ɼʇ ʪʘ ɹʇ, ʪʦʤʫ ʡʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʧôʷʪʠ ʤʽʨʢʫʚʘʥʴ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ;  

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ; 

- ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇ. 

ɿʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʠʟʝʣʷ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ [85,86,87]. ɿʘʧʫʩʢ ʜʚʠʛʫʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ɼʇ. 

ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʟʥʘʯʥʦ ʚʠʱʦʶ ʚôʷʟʢʽʩʪʶ ʪʘ ʛʫʩʪʠʥʦʶ ɹʇ, ʱʦ ʧʦʛʽʨʰʫʶʪʴ 

ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʟʛʦʨʘʥʥʷ ʽ ʨʦʟʧʠʣʝʥʥʷ ʧʘʣʠʚʘ, ʘ ʛʦʣʦʚʥʝ 

ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʟʘʩʪʠʛʘʥʥʷ ʪʘ ʧʦʤʫʪʥʽʥʥʷ ʙʽʦʧʘʣʠʚʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʜʠʟʝʣʴʥʠʤ. 

ʈʦʟʧʦʯʠʥʘʶʯʠ ʨʦʙʦʪʫ ɽɹʂ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʦʪʨʠʤʫʻ ʩʠʛʥʘʣʠ ʚʽʜ 

ʜʘʪʯʠʢʽʚ ʽ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʧʨʘʮʶʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʣʛʦʨʠʪʤʫ, ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʰʪʘʪʥʽʡ ʩʠʩʪʝʤʽ. 

ɽʬʝʢʪʠʚʥʝ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹʇ ʫ 

ʤʘʰʠʥʥʦʤʫ ʘʛʨʝʛʘʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʽʜʽʛʨʽʚʘʥʥʶ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ɹʇ. 

ɿʘʚʜʷʢʠ ʯʦʤʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥ ̔ʧʦʢʘʟʥʠʢʠ ɹʇ ʥʘʙʣʠʞʫʶʪʴʩʷ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ɼʇ 

(ʰʪʘʪʥʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ) [88-90]. ʑʝ ʦʜʥʘ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ - ʧʨʦʛʨʽʚʘʥʥʷ 

ʜʚʠʛʫʥʘ, ʦʩʢʽʣʴʢʠ ʚ ʭʦʣʦʜʥʦʤʫ ʜʚʠʛʫʥʽ ʧʦʛʽʨʰʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 



99 

ʪʘ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʧʘʣʠʚʘ ʚ ʤʘʩʪʠʣʦ. ʋ 

ʤʦʤʝʥʪ ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʪʘ ɹʇ ʜʦʩʷʛʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʟʥʘʯʦʢ, ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʨʦʙʦʪʫ ʥʘ ʩʫʤʽʰʽ 

ʧʘʣʠʚ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ɹʇ ʜʚʠʛʫʥ ʟʥʦʚʫ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʨʦʙʦʪʫ ʥʘ 

ɼʇ.  

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʥʽʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʪʘ ʩʢʣʘʜ 

ʩʫʤʽʰʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʟ ʧʦʪʫʞʥʦʩʪʽ, ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʽʚ. 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ - ʚʤʽʩʪ ɹʇ ʚ ʩʫʤʽʰʽ ʟʙʽʣʴʰʫʻʪʴʩʷ [91,92] ʜʦ ʪʠʭ ʧʽʨ, 

ʧʦʢʠ ʥʝ ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʥʝʦʙʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ, ʘʙʦ ʚʽʜʩʦʪʢʦʚʠʡ 

ʚʤʽʩʪ ɹʇ ʚ ʩʫʤʽʰʽ ʥʝ ʩʪʘʥʝ ʨʽʚʥʠʤ 100 %. ʅʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʟʤʽʥʶʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʩʫʤʽʰʽ ɼʇ ʪʘ ɹʇ. ʇʨʦʪʝ ʝʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ 

ʟʘʨʷʜʫ, ʱʦ ʚʧʦʨʩʢʫʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨ ʜʚʠʛʫʥʘ, ʤʘʻ ʟʘʣʠʰʠʪʠʩʴ ʥʝʟʤʽʥʥʦʶ ʟʘ 

ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʢʦʤʧʝʥʩʫʚʘʪʠ ʾʾ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ 

ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ. 

ʇʽʜʚʠʱʝʥʥʷ ʮʠʢʣʦʚʦʾ ʧʦʜʘʯʽ ʤʦʞʣʠʚʝ ʜʦ 12,4% ʧʨʠ ʷʢʦʤʫ ʩʫʤʽʰʝʚʝ 

ʧʘʣʠʚʦ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟʘʙʝʟʧʝʯʠʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ, 

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʪʘ ʯʘʩʪʦʪʫ ʦʙʝʨʪʽʚ, ʱʦ ʥʘʙʣʠʞʝʥʦ ʨʽʚʥʘ ʧʦʢʘʟʥʠʢʘʤ ʨʦʙʦʪʠ ʥʘ 

ɼʇ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʠʡʤʘʻʤʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʩʽ 

ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʧʨʦʪʽʢʘʶʪʴ ʚ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞʘʭ ʥʘ ʚʩʽʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ [93]. 

ʅʘ ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇ ʧʨʠ ʨʦʙʦʪʽ ʤʘʰʠʥʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʩʽʭ 

ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʫʚʘʪʠ 

ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ ɹʇ ʚʘʨʽʶʶʯʠ ʩʢʣʘʜ ʩʫʤʽʰʽ, ʧʨʘʛʥʫʯʠ ʥʝ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ. 

ʇʽʜʚʠʱʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʨʝʙʫʻ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ɼʇ ʚ ʩʫʤʽʰʽ ʟ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʥʘ 100%ɼʇ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʷ. 
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ɼʣʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʣʝʛʢʦʛʦ ʟʘʧʫʩʢʫ, ʧʽʜ ʯʘʩ ʟʫʧʠʥʢʠ ʜʚʠʛʫʥʘ, ʩʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ (ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʽʩʣʷ ʟʤʽʰʫʚʘʯʘ, ʟʤʽʰʫʚʘʯ, 

ʧʘʣʠʚʥʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʇʅɺʊ, ʬʦʨʩʫʥʢʠ ʚ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ) 

ʟʘʧʦʚʥʶʶʪʴʩʷ ɼʇ. ʉʫʤʽʰ ʧʘʣʠʚ ʽʟ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʚʠʧʨʘʮʴʦʚʫʻʪʴʩʷ, ʘ ʣʽʥʽʷ 

ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ. 

ɺʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ ʢʝʨʫʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʻ ʽʥʝʨʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʞʠʚʣʝʥʥʷ. ʇʨʦʮʝʩ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʜʦʩʠʪʴ ʰʚʠʜʢʠʡ ʘʣʝ 

ʯʝʨʝʟ ʽʥʝʨʪʥʽʩʪʴ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʦʚʦʛʦ [94]. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʽʥʝʨʪʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ, ʧʨʠʡʤʘʻʤʦ ʚ ʨʦʟʨʦʙʣʝʥʽʡ 

ʤʝʪʦʜʠʮʽ ʨʝʘʛʫʚʘʥʥʷ ʥʝ ʥʘ ʢʦʨʦʪʢʦʯʘʩʥʫ ʟʤʽʥʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʘ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʪʘʢ ʷʢ ʥʝʦʙʭʽʜʥʠʡ ʚʽʜʩʦʪʦʢ ʧʘʣʠʚʥʦʾ 

ʩʫʤʽʰʽ ʥʝ ʚʩʪʠʛʥʝ ʧʦʪʨʘʧʠʪʠ ʜʦ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʝʨʫʶʯʠʡ 

ʤʝʭʘʥʽʟʤ ʜʨʦʩʝʣʽʚ ʩʠʩʪʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʩʠʛʥʘʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʧʝʚʥʠʡ ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ ʧʨʦʪʷʛʦʤ 25 ʩ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ. 

ʑʦʙ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ ʟʤʽʰʫʚʘʥʥʷ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʜʠʟʝʣʴʥʦʛʦ ʪʘ 

ʙʽʦʧʘʣʠʚʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʩʭʝʤʫ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 3.1). 
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ʈʠʩʫʥʦʢ 3.1 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʣʛʦʨʠʪʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ  

 

ɼʣʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʪʘ 

ʟʤʽʰʫʚʘʥʥʷ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ 

ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚ ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʦ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 3.2. ʈʘʮʽʦʥʘʣʴʥʠʤ ʚʽʜʩʦʪʢʦʚʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʢʣʘʜʫ 

ʩʫʤʽʰʽ ʧʘʣʠʚ ɼʇ ʪʘ ɹʇ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʝʬʝʢʪʠʚʥʽ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ; ʧʠʪʦʤʘ ʝʬʝʢʪʠʚʥʘ ʚʠʪʨʘʪʘ ʩʫʤʽʰʽ ʧʘʣʠʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʤʘʻ ʥʘʙʣʠʞʘʪʠʩʷ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʥʘʡʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ɹʇ, ʷʢʘ ʟʘʙʝʟʧʝʯʫ ̒ʥʝʦʙʭʽʜʥʠʡ 

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʝʬʝʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ, ʛʦʜʠʥʥʫ ʚʠʪʨʘʪʫ ʪʘ ʯʘʩʪʦʪʫ ʦʙʝʨʪʽʚ 

ʜʚʠʛʫʥʘ. 
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ʈʠʩʫʥʦʢ 3.2 ï ʋʜʦʩʢʦʥʘʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʧʘʣʠʚ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ 

ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʟ ʤʦʤʝʥʪʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʪʦʙʪʦ ʢʦʣʠ ʚʽʥ 

ʧʨʦʛʨʽʪʠʡ ʜʦ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ.  

ʈʦʙʦʪʘ ʘʣʛʦʨʠʪʤʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʯʠʪʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ:  

ï To, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï Po, ʪʠʩʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï gʝ, ʝʬʝʢʪʠʚʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ; 

ï gʝmin, ʤʽʥʽʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ; 

ï n, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʠʟʝʣʷ; 
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ï nʭʭmax, ʤʘʢʩʠʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʫ ʜʠʟʝʣʷ; 

ï nʥʦʤ, ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʠʟʝʣʷ; 

ï Ne, ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ; 

ï Neʥʦʤ, ʥʦʤʽʥʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ; 

ï ʄʢʨ, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ; 

ï ʄʢʨmax, ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ. 

ɿʤʽʥʥʠʤ U2, U3 ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ç0è, ʘ ʟʤʽʥʥʠʤ U1, U4 ï ç1è.; 

ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʠʟʝʣʷ n ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ʯʘʩʪʦʪʽ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. ɺʩʽ ʮʽ ʚʠʟʥʘʯʝʥʥʷ ʦʧʠʩʫʶʪʴ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʥʘ ʨʝʞʠʤʽ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ [95,96].  

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʫ ʧʠʪʦʤʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

gʝmin ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʽʚ n. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ Gʧ, ʜʦ ʧʦʪʫʞʥʦʩʪʽ N, ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʢʦʨʠʛʫʚʘʥʥʷ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʻʤʥʽʩʥʦʤʫ 

ʜʘʪʯʠʢʫ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʚʠʭʦʜʷʯʠ ʟ 

ʛʫʩʪʠʥʠ ” ʪʘ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ‐. ʇʽʩʣʷ ʥʝʦʙʭʽʜʥʠʭ ʢʦʨʠʛʫʚʘʥʴ 

ʚʽʜʥʦʰʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ Gʧ, ʜʦ ʧʦʪʫʞʥʦʩʪʽ N, ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ ʝʬʝʢʪʠʚʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ gʝmin. ʗʢʱʦ ʫʤʦʚʘ 

ʚʠʢʦʥʫʻʪʴʩʷ çʪʘʢè, ʪʦ ʬʦʨʤʫʻʪʴʩʷ ʩʫʤʽʰʝʚʝ ʧʘʣʠʚʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ Pe ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʬʝʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ Ne ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʽʚ n. ʇʽʜʙʠʨʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʚʽʜʢʨʠʪʪʷ 

ʜʨʦʩʝʣʽʚ ὗ ȟὗ  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɝὗ. 

ʗʢ ʨʝʟʫʣʴʪʘʪ ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ U ʥʘ ʢʝʨʫʶʯʽ ʦʨʛʘʥʠ ʜʨʦʩʝʣʽʚ ὗ ȟὗ . 

ʗʢʱʦ ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ çʥʽè, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʙʽʨ ʧʘʨʘʤʝʪʨʽʚ 

ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ N, ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʄʢʨ, ʯʘʩʪʦʪʠ ʦʙʝʨʪʽʚ n, ʛʦʜʠʥʥʦʾ 

ʚʠʪʨʘʪʠ Gʧ, ʚʠʭʦʜʷʯʠ ʥʘ ʝʬʝʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ Ne, ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ Pt. ɼʘʣʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ Gʧ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ Ne 

ʽ ʟʥʦʚʫ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ [98]. 
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ʗʢʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʘʙʦ ʜʦʨʽʚʥʶʻ 

ɺ100 ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ ʫʤʦʚʘ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ὔ ὔ̎̏̍
ὲ ὲ̎̏̍

 (ʨʝʛʫʣʷʪʦʨʥʘ ʚʽʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʜʠʚ. ʨʠʩ. 3.1)), ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʫʤʦʚʠ çʪʘʢè ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʪʨʘʥʩʤʽʩʽʾ –̓ .̑ ʗʢ çʥʽè 

(ʢʦʨʝʢʪʦʨʥʘ ʚʽʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʜʠʚ. ʨʠʩ. 3.1)), ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʦʚʫ 

ʧʝʨʝʛʣʷʜ ʫʤʦʚʠ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ.  

ʗʢʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʘʙʦ ʜʦʨʽʚʥʶʻ ɺ0 

ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ ʫʤʦʚʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 
˙̋ ̑ ˙̋ ̑̎̏̍

ὲ ὲ̎̏̍
 

(ʨʝʞʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ), ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ çʪʘʢè ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ 

ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʪʨʘʥʩʤʽʩʽʾ –̓ .̑ ʗʢ çʥʽè, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʦʚʫ ʧʝʨʝʛʣʷʜ 

ʫʤʦʚʠ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ. 

 

3.3. ʇʣʘʥʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

3.3.1. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ 

 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʤʝʪʦʜʠʢʫ ɻ.ɯ. ʊʨʫʙʥʠʢʦʚʘ [98] ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʥʷʪʪʷ ʟʦʚʥʽʰʥʴʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ɻʆʉʊ 18509-88 [78], ʜʝ ʚʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʟʥʷʪʪʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʝʦʙʭʽʜʥʦ ʩʧʣʘʥʫʚʘʪʠ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ 

ʜʠʟʝʣʴʥʦʤʫ, ʙʽʦʧʘʣʠʚʽ ʪʘ ʩʫʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʧʣʘʥʫʚʘʪʠ ʜʚʦʬʘʢʪʦʨʥʠʡ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʰʚʠʜʢʽʩʥʦʾ ʪʘ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ. 

ɺʠʟʥʘʯʠʤʦ ʪʘ ʟʘʜʘʤʦ ʥʝʟʘʣʝʞʥʽ ʽ ʟʤʽʥʥʽ ʬʘʢʪʦʨʠ ʚ ʧʨʦʮʝʩʽ ʟʥʷʪʪʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ. 

ʌʘʢʪʦʨ ɸ ï ʜʣʷ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ 

(ʟʫʩʠʣʣʷ ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ P, ʢʛ). 
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ʌʘʢʪʦʨ ɺ ï ʧʘʣʠʚʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʝ ʜʣʷ ʚʩʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʬʦʨʤʫʻʤʦ ʤʘʪʨʠʮʶ 

ʧʣʘʥʫʚʘʥʥʷ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 3.2). 

ɿʘʥʦʩʠʤʦ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʽʚ ʚ ʧʝʨʰʠʡ ʩʪʦʚʙʝʮʴ ʪʘʙʣʠʮʽ ʪʘ ʨʦʟʜʽʣʷʻʤʦ ʾʭ 

ʥʘ ʜʚʘ ʨʽʚʥʽ: 

- ʩʝʨʽʷ ɯ ï ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʨʦʟʧʦʯʠʥʘʻʤʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟ ʧʝʨʰʦʛʦ ʜʦʩʣʽʜʫ, ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʥʠʞʥʴʦʤʫ ʨʽʚʥʝʚʽ, ʧʦʪʽʤ 

ʧʨʦʚʦʜʠʪʴʩʷ -̔ʪʠʡ ʜʦʩʣʽʜ, -̔ʪʠʡ+1 ʪʦʱʦ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʦʢʫ ʚʘʨʽʶʚʘʥʥʷ 

ʬʘʢʪʦʨʘ ʯʠʩʣʦ ʜʦʩʣʽʜʽʚ n ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʟʤʽʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʤʦʥʽʪʦʨʷʪʴʩʷ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʜʠʤʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʞʦʨʩʪʢʽʩʪʴ ʪʦʱʦ; 

- ʩʝʨʽʷ ɯɯ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʫʤʽʰʝʚʦʤʫ ʙʽʦʧʘʣʠʚʽ B20 ʚʠʢʦʥʫʻʪʴʩʷ 

ʘʥʘʣʦʛʽʯʥʦ ʟ ʢʽʣʴʢʽʩʪʶ ʜʦʩʣʽʜʽʚ k ï n, ʱʦ ʤʦʞʝ ʥʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʢʽʣʴʢʽʩʪʶ ʫ 

ʧʝʨʰʽʡ ʩʝʨʽʾ, ʪʘʢ ʷʢ ʧʨʠ ʟʤʽʥʽ ʧʘʣʠʚʘ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠʩʷ ʦʙʩʪʘʚʠʥʠ, ʚʘʨʽʶʚʘʪʠʩʷ 

ʟʤʽʥʥʽ ʪʦʱʦ. 

- ʩʝʨʽʷ ɯII  ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʫʤʽʰʝʚʦʤʫ ʙʽʦʧʘʣʠʚʽ B50 ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʥʘʣʦʛʽʯʥʦ ʟ ʢʽʣʴʢʽʩʪʶ ʜʦʩʣʽʜʽʚ m ï k ï n, ʱʦ ʤʦʞʝ ʥʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʢʽʣʴʢʽʩʪʶ ʫ 

ʧʝʨʰʽʡ ʪʘ ʜʨʫʛʽʡ ʩʝʨʽʾ, ʪʘʢ ʷʢ ʧʨʠ ʟʤʽʥʽ ʧʘʣʠʚʘ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠʩʷ ʦʙʩʪʘʚʠʥʠ, 

ʚʘʨʽʶʚʘʪʠʩʷ ʟʤʽʥʥʽ ʪʦʱʦ. 

- ʩʝʨʽʷ ɯV ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʙʽʦʧʘʣʠʚʽ B100 ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʟ 

ʢʽʣʴʢʽʩʪʶ ʜʦʩʣʽʜʽʚ j ï m ï k ï n, ʷʢʘ ʤʦʞʝ ʥʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʢʽʣʴʢʽʩʪʶ ʫ ʧʝʨʰʽʡ 

ʩʝʨʽʾ, ʜʨʫʛʽʡ ʪʘ ʪʨʝʪʽʡ, ʪʘʢ ʷʢ ʧʨʠ ʟʤʽʥʽ ʧʘʣʠʚʘ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠʩʷ ʦʙʩʪʘʚʠʥʠ, 

ʚʘʨʽʶʚʘʪʠʩʷ ʟʤʽʥʥʽ ʪʦʱʦ. 

ɼʣʷ ʚʠʱʝʟʛʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʧʦ j ʜʦʩʣʽʜʽʚ. 

ɺʢʘʟʫʻʤʦ ʥʦʤʝʨ ʜʦʩʣʽʜʫ ʚ ʧʝʨʰʦʤʫ ʩʪʦʚʙʮʽ. 
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ʊʘʙʣʠʮʷ 3.2. ʇʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʠʭ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ 

4ʏ11,0/12,5 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʩʫʤʽʰʝʡ ʪʘ ʤʘʪʨʠʮʷ ʧʣʘʥʫʚʘʥʥʷ 

ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

 ̄

ʜʦʩʣʽʜʫ 

ʌʘʢʪʦʨʠ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʷ ʂʦʜʦʚʝ ʧʦʟʥʘʯʝʥʥʷ 

ʨʽʚʥʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ɸ ɺ ɸɺ 

ʉʝʨʽʷ ʜʦʩʣʽʜʽʚ ɯ (ɺ0) 

1 ï 1 ï 1 +1 (1) 

 ̔ + ̔ ï 1 ï  ̔  

ʽ+1 +ʽ+1 ï 1 - -̔1  

n + 1 ï 1 ï 1 a 

ʉʝʨʽʷ ʜʦʩʣʽʜʽʚ ɯI (ɺ20) 

n+1 ï 1 +2 -2 b2 

n+  ̔ + ̔ +2 +2i b2i 

n+ʽ+1 +ʽ+1 +2 +2ʽ+2 b2i+1 

k + 1 +2 +2 ab2 

ʉʝʨʽʷ ʜʦʩʣʽʜʽʚ ɯII  (ɺ50) 

k+1 ï 1 +3 -3 b3 

k+i + ̔ +3 +3i b3i 

k+i+1  +ʽ+1 +3 +3i+3  b3i+3 

m + 1 +3 +3 ab3 

ʉʝʨʽʷ ʜʦʩʣʽʜʽʚ ɯV (ɺ100) 

m+1 ï 1 +1 -1 b 

m+i + ̔ +1 +1i bi 

m+i+1 ++̔1 +1 +i+1  bi+1 

j + 1 +1 +1 b 

 

ʈʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʘ ɸ ʚʢʘʟʫʻʤʦ ʚ ʜʨʫʛʦʤʫ ʩʪʦʚʙʮʽ: ʧʝʨʰʠʡ ï 

ʥʠʞʥʽʡ, ʟ ʧʦʟʥʘʯʝʥʥʷʤ ï 1, ʜʨʫʛʠʡ ï +2, ʪʨʝʪʽʡ ï +3, ʱʦ ʧʦʟʥʘʯʘʻ ʥʦʤʝʨ ʜʦʩʣʽʜʫ 

ʟʽ ʟʥʘʢʦʤ ç+è; ʦʩʪʘʥʥʽʡ ʨʽʚʝʥʴ ï ʚʝʨʭʥʽʡ, ʢʦʜʫʻʪʴʩʷ ʧʦʟʥʘʯʝʥʥʷʤ + 1. 

i
a

1+i
a
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ʅʠʞʥʽʡ ʪʘ ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʘ ɺ ʟʘʥʦʩʠʪʴʩʷ ʚ ʪʨʝʪʴʦʤʫ 

ʩʪʦʚʙʮʽ. 

ʇʝʨʝʤʥʦʞʝʥʥʷʤ ʬʘʢʪʦʨʽʚ  ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʪʚʝʨʪʠʡ ʩʪʦʚʙʝʮʴ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʘ ʾʭ ʟʥʘʢʠ ʚ ʢʦʞʥʦʤʫ ʜʦʩʣʽʜʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦ ʘʥʘʣʦʛʽʾ ʜʦ ʢʣʘʩʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ [101] ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ʤʘʪʨʠʮʶ ʧʣʘʥʫʚʘʥʥʷ (ʊʘʙʣʠʮʷ 3.1) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʬʦʨʤʫʣʦʶ  ʟ 

ʛʨʘʬʽʯʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟʘʤʽʩʪʴ ʢʚʘʜʨʘʪʘ. 

ʄʽʞ ʜʦʩʣʽʜʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʘʥʜʦʤʽʟʘʮʽʷ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ, ʘ ʦʪ ʤʽʞ 

ʩʝʨʽʷʤʠ ʜʦʩʣʽʜʽʚ ʤʦʞʣʠʚʘ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʝʤʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʨʦ 

ʨʘʥʜʦʤʽʟʘʮʽʶ. 

 

3.3.2. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʡ ʙʽʦʧʘʣʠʚ 

  

ɺʠʚʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʠʚ. ʜʦʜ. ɸ, 

ʪʘʙʣ. ɸ1). 

ʌʘʢʪʦʨʠ ʫ ʜʘʥʽʡ ʤʘʪʨʠʮʽ ʟʤʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʌʘʢʪʦʨ ɸ ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʤʘʻ ʙʘʛʘʪʦ ʨʽʚʥʽʚ ʚʘʨʽʶʚʘʥʥʷ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʜʦʩʣʽʜʽʚ ʘʙʦ ʞ ʰʣʷʭʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ.  

ʌʘʢʪʦʨ ɺ ï ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ʦʙʤʝʞʫʻʪʴʩʷ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, 

ʥʘʧʨʠʢʣʘʜ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʛʣʠʙʠʥʘ ʦʨʘʥʢʠ ʧʽʜ ʮʫʢʨʦʚʠʡ 

ʙʫʨʷʢ ʩʪʘʥʦʚʠʪʴ 28 ï 32 ʩʤ [99], ʱʦ ʡ ʩʪʘʥʦʚʠʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʫ. ʂʽʣʴʢʽʩʪʴ ʪʘ ʢʨʦʢ ʨʽʚʥʽʚ ʙʫʜʝ ʚʘʨʽʶʚʘʥʥʷ ʪʘ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʤʝʭʘʥʽʟʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʧʣʫʛʘ (ʥʘʩʢʽʣʴʢʠ ʤʽʥʽʤʘʣʴʥʦ ʪʨʝʙʘ ʧʦʚʝʨʥʫʪʠ 

ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʥʘʡʤʝʥʰʫ ʟʤʽʥʫ ʬʘʢʪʦʨʘ, ʷʢʫ ʤʦʞʣʠʚʦ 

ʟʘʬʽʢʩʫʚʘʪʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ). 

ʌʘʢʪʦʨ ʉ ï ʚʠʜ ʧʘʣʠʚʘ ʤʘʻ ʯʦʪʠʨʠ ʨʽʚʥʽ ʚʘʨʽʶʚʘʥʥʷ (ʜʠʟʝʣʴʥʝ ɺ0, 

ʩʫʤʽʰʝʚʝ ɺ20, ɺ50 ʪʘ ʙʽʦʧʘʣʠʚʦ ɺ100). 

ɺɸ³

2n
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ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʦ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʠʭ 

ʪʷʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʄʊɿ-80 ʟ ʧʣʫʛʦʤ ʇʃʅ-3-35. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʨʘʥʜʦʤʽʟʘʮʽʷ ʜʦʩʣʽʜʽʚ ʣʠʰʝ ʚʩʝʨʝʜʠʥʽ ʬʘʢʪʦʨʽʚ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʨʦʟʧʦʯʠʥʘʪʠ ʜʦʩʣʽʜ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʣʫʛʘ 

ʥʘ ʩʪʘʥʜʘʨʪʥʫ ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ (20 ï 22 ʩʤ) [100]. 

ɿʤʽʥʫ ʬʘʢʪʦʨʘ ɸ ʦʪʨʠʤʘʻʤʦ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ ʥʘ ʚʩʽʭ ʧʝʨʝʜʘʯʘʭ 

ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ɺ. ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʨʝʛʫʣʶʚʘʪʠ ʧʣʫʛ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ. ʇʦʯʠʥʘʶʯʠ ʟ ʩʝʨʝʜʥʴʦʛʦ 

ʨʽʚʥʷ ʚʘʨʽʶʚʘʥʥʷ ʜʦ ʥʠʞʯʦʛʦ ʚʽʜʙʫʜʝʪʴʩʷ ʨʘʥʜʦʤʽʟʘʮʽʷ ʬʘʢʪʦʨʘ ɺ ʽ ʥʘʚʧʘʢʠ. 

ʌʘʢʪʦʨ ʉ ʤʘʻ ʯʦʪʠʨʠ ʨʽʚʥʽ, ʨʦʟʧʦʯʠʥʘʪʠ ʩʣʽʜ ʟ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, 

ʧʨʦʚʽʚʰʠ ʥʘ ʥʴʦʤʫ ʚʩʽ ʟʘʧʣʘʥʦʚʘʥʽ ʜʦʩʣʽʜʠ, ʘ ʧʦʪʽʤ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʘʥʘʣʦʛʽʯʥʠʭ 

ʥʘ ʩʫʤʽʰʽ ʪʘ ʙʽʦʧʘʣʠʚʽ. ʄʠ ʟʤʦʞʝʤ ʦʪʨʠʤʘʪʠ ʝʪʘʣʦʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʜʠʟʝʣʴʥʦʤʫ, ʘʥʘʣʦʛʽʯʥʽ ʥʘ ʩʫʤʽʰʘʭ, ʧʦʨʽʚʥʶʶʯʠ ʪʘ ʘʥʘʣʽʟʫʶʯʠ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʧʘʣʠʚʘ. 

ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʪʠʤʝʤʦ ʟʘ ɼʉʊʋ ɻʆʉʊ 

7057:2003 [76]. 

 

3.4. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʰʫʚʘʯʘ ʧʘʣʠʚ 

 

3.4.1. ɺʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʩʪʝʥʜʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʯʦʪʠʨʠ ʚʠʜʠ ʧʘʣʠʚʘ: ʜʠʟʝʣʴʥʝ ʥʘʬʪʦʚʝ ʧʘʣʠʚʦ EN950 ʤʘʨʢʠ ʉ, 

ʩʫʤʽʰ ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚʘ ʨ̔ ʟʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ï ɺ20 ʪʘ ɺ50, ʙʽʦʧʘʣʠʚʦ 

ɺ100.  

ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʪʘʥʜʘʨʪʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʠʣʘʜʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʬʽʟʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʘʣʠʚʘ. ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʘʝʨʦʤʝʪʨ ʟ ʮʽʥʦʶ ʧʦʜʽʣʢʠ 1 ʢʛ/ʤ ʜʣʷ 3
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ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ, ʚʽʩʢʦʟʠʤʝʪʨ ʇʠʥʴʢʝʚʠʯʘ ï ʜʣʷ ʢʽʥʝʤʘʪʠʯʥʦʾ ʚôʷʟʢʦʩʪʽ, ʱʦ 

ʚʭʦʜʷʪʴ ʚ ʢʦʤʧʣʝʢʪ ʣʘʙʦʨʘʪʦʨʽʾ ʇʃ-2 ɻʆʉʊ 33ï2016 [101]. 

ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʭʨʦʤʦʪʦʛʨʘʬʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʤʦ ʞʠʨʥʦ-ʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʤʝʪʠʣ-

ʝʬʽʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʤʦ ʥʘ ʦʙʢʘʪʦʯʥʦʤʫ ʢʦʥʪʨʦʣʴʥʦ-

ʚʠʧʨʦʙʫʚʘʣʴʥʦʤʫ ʩʪʝʥʜʽ ʂʀ-5542 ɻʆʉʅʀʊʀ [102] ʟ ʜʚʠʛʫʥʦʤ 4ʏ11,0/12,5 

(ʟʘʚʦʜʩʴʢʘ ʤʘʨʢʘ ɼ-240), ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʘʛʨʦʽʥʞʝʥʝʨʽʾ 

ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʜʠʚ. 

ʨʠʩ. 3.9). ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ ʷʢ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʚʝʜʝʥʘ ʚ 

ʜʦʜʘʪʢʘʭ (ʜʠʚ. ʪʘʙʣ. ï ɹ.5) [103 ï 107]. 

ʉʪʘʥʜʘʨʪʥʘ ʢʦʤʧʣʝʢʪʘʮʽʷ ʪʘ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʥʠʢʘ ʩʪʝʥʜʫ ʂʀ-5542 

ɻʆʉʅʀʊʀ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʜʦʜʘʪʢʘʭ (ʜʠʚ. ʪʘʙʣ. ï ɹ.1) 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʜʦʫʢʦʤʧʣʝʢʪʫʚʘʪʠ 

ʩʪʝʥʜ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʘʧʘʨʘʪʫʨʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʤʦ ʟʽ ʚʤʦʥʪʦʚʘʥʠʤ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʫ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʟʤʽʰʫʚʘʯʘ ʧʘʣʠʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʦʛʦ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (ʨʠʩ. 3.4). 

 

ʈʠʩʫʥʦʢ 3.4 ï ɿʤʽʰʫʚʘʯ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʤʽʰʝʚʠʭ ʧʘʣʠʚ ʨʽʟʥʦʛʦ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 1 ï ʩʪʘʢʘʥ; 2 ï ʧʽʜʰʠʧʥʠʢ (2 ʰʪ.); 3 ï ʨʦʪʦʨ 

ʉʘʚʦʥʽʫʩʘ; 4 ï ʢʨʠʰʢʘ; 5 ï ʢʦʨʧʫʩ; 6 ï ʚʩʪʘʚʢʘ; 7 ï ʧʨʦʢʣʘʜʢʘ; 8 ï ʢʨʽʧʣʝʥʥʷ. 
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ʈʠʩʫʥʢ 3.3 ïʉʪʝʥʜ ʂʀ ï 5542 ɻʆʉʅʀʊʀ ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ: 1 ï ʨʝʦʩʪʘʪ; 2 ï ʩʪʽʡʢʘ; 3 ï ʧʘʣʠʚʥʠʡ ʙʘʢ; 4 ï 

ʪʨʴʦʭʭʦʜʦʚʠʡ ʢʨʘʥ; 5 ï ʧʘʣʠʚʦʧʨʦʚʽʜ; 6 ï ʚʘʛʘ; 7, 8 ï ʧʣʠʪʘ; 9 ï ʪʷʛʘ (ʪʨʦʩ) ʧʨʠʚʦʜʫ ʚʘʞʝʣʷ ʨʝʛʫʣʷʪʦʨʘ ʇʅɺʊ; 10 ï 

ʙʘʣʘʥʩʠʨʥʘ ʜʠʥʘʤʦʤʘʰʠʥʘ;  11 ï ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ; 12 ï ʝʣʝʢʪʨʦʰʘʬʘ; 13 ï ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ; 14 ï ʜʠʟʝʣʴ; 15 ï 

ʚʠʤʽʨʶʚʘʣʴʥʦ-ʨʝʻʩʪʨʫʶʯʘ ʘʧʘʨʘʪʫʨʘ; 16 ï ʟʤʽʰʫʚʘʯ ʧʘʣʠʚ; 17 ï ʧʘʣʠʚʦʧʨʦʚʽʜ ʧʦʜʘʯʽ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ; 18 ï 

ʧʘʣʠʚʦʧʨʦʚʽʜ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ; 19 ï ʧʘʣʠʚʦʧʨʦʚʽʜ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ. 
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ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʦʜʫʣʴ ZET 210, ʷʢʠʡ ʧʽʜʻʜʥʫʻʪʴʩʷ ʜʦ ʇʂ ʯʝʨʝʟ ʰʥʫʨ 

HS USB 2.0 ʪʘ ʤʘʻ 16 ʢʘʥʘʣʽʚ, ʱʦʙ ʚʠʤʽʨʶʚʘʪʠ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ ʪʘ ʧʦʜʘʯʫ, 

ʢʝʨʫʶʯʫ ʥʘʧʨʫʛʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʨʦʩʝʣʽ. ZET 210 ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʢʦʤʧʣʝʢʪʫʶʯʽ: ʤʦʜʫʣʴ ɸʎʇ/ʎɸʇ ZET 210, ʢʘʙʝʣʴ A-B HS USB 2.0, ʨʦʟôʻʤ DB-

15 (ʚʽʜʧʦʚʽʜʥʘ ʯʘʩʪʠʥʘ), ʨʦʟôʻʤ DB-25 (ʚʽʜʧʦʚʽʜʥʘ ʯʘʩʪʠʥʘ), ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʨʘʡʚʝʨʠ, ʧʘʩʧʦʨʪ, ʽʥʩʪʨʫʢʮʽʷ ʧʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.5, ʘ ʚ 

ʜʦʜʘʪʢʫ ʡʦʛʦ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʜʠʚ. ʪʘʙʣ. ï ɹ.3). 

ʉʪʚʦʨʶʻʤʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʦʤʘʰʠʥʠ, ʘ 

ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʡʦʛʦ ʚʠʤʽʨʶʻ) ʩʪʝʥʜʫ ʂʀ ï 5542 ɻʆʉʅʀʊʀ (ʜʠʚ. 

ʨʠʩ. 3.6). 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʚʽʩʴ ʩʪʨʽʣʢʠ ʜʠʥʘʤʦʤʝʪʨʠʯʥʦʾ 

ʤʘʰʠʥʠ ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʦʚʦʨʦʪʥʠʡ ʨʝʟʠʩʪʦʨ (ʜʠʚ. ʨʠʩ. 3.6 ʙ)), 

ʪʘ ʧʽʜʻʜʥʫʻʤʦ ʜʦ ZET 210. ʆʧʽʨ ʨʝʟʠʩʪʦʨʘ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʚʦʨʦʪʫ ʦʩʽ ʩʪʨʽʣʢʠ ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ZETLab 

ʨʝʻʩʪʨʫʚʘʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʥʘʧʨʫʛʠ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ. 

ɺʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʠʤʽʨʶʻʤʦ ʷʢ ʤʘʩʦʚʠʤ ʪʘʢ ʽ ʦʙôʻʤʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʝʣʝʢʪʨʦʥʥʫ ʚʘʛʫ Livstar ʟ ʤʝʞʝʶ ʰʢʘʣʠ 5000 ʛ. ʪʘ ʤʽʨʥʠʡ 

ʮʠʣʽʥʜʨ ʟ ʤʝʞʝʶ ʧʦʜʽʣʦʢ ï 1000 ʤʣ. ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʪʘ ʡʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʛʫʣʶʻʤʦ ʪʨʴʦʭʭʦʜʦʚʠʤ ʢʨʘʥʦʤ. ɺʠʢʦʥʘʥʥʷ ʚʩʽʭ ʜʦʩʣʽʜʽʚ 

ʧʨʦʚʦʜʠʤʦ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʅʘ ʚʠʤʽʨʶʚʘʥʽʡ ʧʦʣʠʮʽ ʩʪʝʥʜʫ ʂʀ ï 

5542 ɻʆʉʅʀʊʀ ʚʩʪʘʥʦʚʣʝʥʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ (ʜʠʚ. ʨʠʩ. 3.6). 
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ʈʠʩʫʥʦʢ 3.5 ï ʃʘʙʦʨʘʪʦʨʥʠʡ ʤʦʜʫʣʴ ZETLab ʧʽʜôʻʜʥʘʥʠʡ ʜʦ ʜʠʟʝʣʷ 4ʏ11,0/12,5: 

1 ï ɹʂ; 2 ï ʢʘʙʝʣʴ ʞʠʚʣʝʥʥʷ ɹʂ (12 ɺ); 3 ï ʢʘʙʝʣʴ ʚʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ ʟ ʜʘʪʯʠʢʽʚ; 4 

ï ʰʥʫʨ HS USB 2.0; 5 ï ɸʎʇ ʎɸʇ; 6 ï ʇʂ. 

 

  

ʘ) 
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ʙ) 

ʈʠʩʫʥʦʢ 3.6 ï ʉʠʣʦʚʠʤʽʨʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʜʠʥʘʤʦʤʝʪʨʠʯʥʦʾ ʤʘʰʠʥʠ: 

ʘ) ï ʮʠʬʝʨʙʣʘʪ; ʙ) ï ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʚʦʨʦʪʥʠʡ ʨʝʟʠʩʪʦʨ 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʧʨʠʣʘʜʠ ʩʪʝʥʜʫ ʂʀ ï 5542 ɻʆʉʅʀʊʀ: 

1 ï ʤʨ̔ʥʠʡ ʮʠʣʽʥʜʨ ʟ ʙʽʦʧʘʣʠʚʦʤ; 2 ï ʝʣʝʢʪʨʦʥʥʽ ʚʘʛʠ; 3 ï ʤʽʨʥʠʡ ʩʪʘʢʘʥ; 4 ï ʙʘʢ 

ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʴʥʠʤ; 5 ï ʪʨʴʦʭʭʦʜʦʚʠʡ ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʢʨʘʥ; 6 ï ʪʝʨʤʦʤʝʪʨ. 
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ɺʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʟʜʽʡʩʥʶʻʤʦ ʟ 

ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ 191.38472ɼ, ʱʦ ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʽʟ ʟʘʜʘʶʯʠʤ 

ʜʠʩʢʦʤ (ʰʢʽʚ-ʜʝʤʧʬʝʨ ʢʦʣʽʥʚʘʣʘ 21214-1005060-40) ʈʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ 

ʟʦʙʨʘʞʝʥʦ ʥʘ (ʨʠʩ. 3.8). 

 

ʈʠʩʫʥʦʢ 3.8 ï ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʥʷ ʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ 

 

ɺʠʪʨʘʪʦʤʽʨʦʤ BOSCH 1 St/Pc 0280218116 ʚʠʟʥʘʯʘʻʤʦ ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ ʧʽʜ 

ʯʘʩ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʜʚʠʛʫʥʘ (ʤʘʩʦʚʠʡ) PBT ï GF 30 ʟ ʨʦʟôʻʤʦʤ 1. ʅʘ ʬʦʪʦ 

ʟʦʙʨʘʞʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʪʨʘʪʦʤʽʨʘ (ʨʠʩ. 3.9). 

 

ʈʠʩʫʥʦʢ 3.9 ï ʄʦʥʪʫʚʘʥʥʷ ʤʽʞ ʧʦʚʽʪʨʦʦʯʠʩʥʠʢʦʤ ʪʘ ʚʧʫʩʢʥʠʤ ʢʦʣʝʢʪʦʨʦʤ 

ʚʠʪʨʘʪʦʤʽʨʘ ʧʦʚʽʪʨʷ BOSCH 0280218116 
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ʇʝʨʝʜ ʬʦʨʩʫʥʢʦʶ ʚʩʪʘʥʦʚʣʶʻʤʦ ʜʘʪʯʠʢ ʪʠʩʢʫ VIKA  ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʨʠʚʘʣʦʩʪʽ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʱʦ ʚʨʽʟʘʻʪʴʩʷ ʫ ʧʘʣʠʚʦʧʨʦʚʽʜ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʽʡʥʠʢʘ ʪʘ ʜʘʪʯʠʢ çʧʨʠʚôʷʟʢʘ ʜʠʟʝʣʴè ʩʪʝʥʜʘ çɼʝʣʴʬʽʥ ï 1ʄè, ʘ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʪʠʩʢʫ ʧʽʜ ʯʘʩ ʧʘʣʠʚʦʧʦʜʘʯʽ ʚʽʥ ʢʨʽʧʠʪʴʩʷ ʥʘ 

ʧʘʣʠʚʦʧʨʦʚʽʜ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʣʷ ʚʠʤʽʨʫ ʜʝʬʦʨʤʘʮʽʾ ʚ ʧʘʣʠʚʦʧʨʦʚʦʜʽ ʟʘʣʝʞʥʦ 

ʚʽʜ ʪʠʩʢʫ (ʜʠʚ. ʨʠʩ. 3.10). 

 

ʈʠʩʫʥʦʢ 3.10 ï ɼʘʪʯʠʢʠ ʨʝʻʩʪʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 4ʏ11,0/12,5: 1 ï ʜʘʪʯʠʢ ʪʠʩʢʫ VIKA ; 2 ï ʜʘʪʯʠʢʘ ʪʠʩʢʫ 

çʧʨʠʚôʷʟʢʘ ʜʠʟʝʣʴè 

 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʫʩʢʥʠʭ ʛʘʟʽʚ ʧʨʦʚʦʜʠʤʦ ʚʩʪʘʥʦʚʠʚʰʠ ʜʚʽ 

ʪʝʨʤʦʧʘʨʠ: ʊʕʈɸ ʊʍɸ 1-24 ʂ-2-ʀ 500ʌ10 (0 é +1060 ÜC) 10/2008 ï ʨʦʟʤʽʱʝʥʘ 
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ʥʘʧʨʦʪʠ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ ʫ ʚʠʧʫʩʢʥʦʤʫ ʢʦʣʝʢʪʦʨʽ; ʊʍɸ ï 2088 ʍɸ(ʂ)/21 (ï 40 

é +600 ÜC) 90.06.04600 ï ʨʦʟʤʽʱʝʥʘ ʥʘʧʨʦʪʠ ʯʝʪʚʝʨʪʦʛʦ ʮʠʣʽʥʜʨʘ ʫ 

ʚʠʧʫʩʢʥʦʤʫ ʢʦʣʝʢʪʦʨʽ (ʜʠʚ. ʨʠʩ. 3.11). 

 

ʈʠʩʫʥʦʢ 3.11 ï ʄʦʥʪʫʚʘʥʥʷ ʪʝʨʤʦʧʘʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʽʚ ʫ 

ʚʠʧʫʩʢʥʦʤʫ ʢʦʣʝʢʪʦʨʽ ʥʘʧʨʦʪʠ ʧʝʨʰʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʮʠʣʽʥʜʨʽʚ 

 

3.4.2. ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʫʤʽʰʽ ʙʽʦʧʘʣʠʚʘ ʪʘ 

ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʙʽʦʧʘʣʠʚʦ ʟ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʚʦʣʦʜʽʻ ʚʠʱʦʶ ʛʫʩʪʠʥʦʶ, 

ʚ'ʷʟʢʽʩʪʶ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʮʝ ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʚ ʰʪʘʪʥʽʡ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ [108-111]. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʣʠʚʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ 

ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʜʠʟʝʣʴʥʠʤ ʧʘʣʠʚʦʤ (ʨʠʩ. 3.12 ï 3.14). ʂʨʽʤ 

ʫʩʴʦʛʦ ʽʥʰʦʛʦ, ʧʘʣʠʚʦ ʥʝʜʦʩʪʘʪʥʴʦ ʷʢʽʩʥʦ ʨʦʟʧʠʣʶʻʪʴʩʷ ʯʝʨʝʟ ʩʣʘʙʢʫ 

ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʩʪʨʫʤʝʥʽʚ, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʦʪʚʦʨʽʚ ʨʦʟʧʠʣʶʚʘʯʘ. ʎʝ ʟʙʽʣʴʰʫʻ 

ʪʨʠʚʘʣʽʩʪʴ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʧʦʛʽʨʰʫʻ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʧʘʣʠʚʥʦʛʦ ʬʘʢʝʣʘ, 

ʟʤʝʥʰʫʻ ʢʫʪ ʡʦʛʦ ʨʦʟʢʨʠʪʪʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʢʦʢʩʦʚʫʚʘʥʥʷ ʢʘʥʘʣʽʚ 

ʨʦʟʧʠʣʶʚʘʯʘ.  

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʧʘʣʠʚʘ ʽ ʡʦʛʦ ʩʫʤʽʰʝʡ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʥʘ ʙʘʟʽ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʧʘʣʠʚʘ ʽ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʙʫʣʦ ʚʟʷʪʦ ʨʦʟʨʘʭʫʥʦʢ ʝʬʝʢʪʠʚʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘ ʬʦʨʤʫʣʦʶ: 

q
e
=
3600

Q
H
Āɖ
e

, 
ʛ

ʢɺʪĀʛʦʜ
 (3.7) 

ʜʝ – ï ʝʬʝʢʪʠʚʥʠʡ ʂʂɼ ʜʚʠʛʫʥʘ (0,35-0,4); 

ὗ - ʥʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ, ʢɼʞ/ʢʛ. 

ʊʘʙʣʠʮʷ 3.3. ɺʧʣʠʚ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʫʤʽʰʽ 
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5ɹ/95ɼ 0,865 0,12575 0,00925 42,3475 832,2 0,003196 

10ɹ/90ɼ 0,86 0,1255 0,0145 42,195 834,4 0,003392 

15ɹ/85ɼ 0,855 0,12525 0,01975 42,0425 836,6 0,003588 

20ɹ/80ɼ 0,85 0,125 0,025 41,89 838,8 0,003784 

25ɹ/75ɼ 0,845 0,12475 0,03025 41,7375 841 0,00398 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 3.3. 

30ɹ/70ɼ 0,84 0,1245 0,0355 41,585 843,2 0,004176 

35ɹ/65ɼ 0,835 0,12425 0,04075 41,4325 845,4 0,004372 

40ɹ/60ɼ 0,83 0,124 0,046 41,28 847,6 0,004568 

45ɹ/55ɼ 0,825 0,12375 0,05125 41,1275 849,8 0,004764 

50ɹ/50ɼ 0,82 0,1235 0,0565 40,975 852 0,00496 

55ɹ/45ɼ 0,815 0,12325 0,06175 40,8225 854,2 0,005156 

60ɹ/40ɼ 0,81 0,123 0,067 40,67 856,4 0,005352 

65ɹ/35ɼ 0,805 0,12275 0,07225 40,5175 858,6 0,005548 

70ɹ/30ɼ 0,8 0,1225 0,0775 40,365 860,8 0,005744 

75ɹ/25ɼ 0,795 0,12225 0,08275 40,2125 863 0,00594 

80ɹ/20ɼ 0,79 0,122 0,088 40,06 865,2 0,006136 

85ɹ/15ɼ 0,785 0,12175 0,09325 39,9075 867,4 0,006332 

90ɹ/10ɼ 0,78 0,1215 0,0985 39,755 869,6 0,006528 

95ɹ/5ɼ 0,775 0,12125 0,10375 39,6025 871,8 0,006724 

100ɹ/0ɼ 0,77 0,121 0,109 39,45 874 0,00692 

 

ɺʧʣʠʚ ʧʘʣʠʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʜʠʟʝʣʷ ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʟʘʨʫʙʽʞʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ [112-

115], ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʟʤʽʥʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʽʜ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʣʠʚʘ. 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʫ ʙʽʦʧʘʣʠʚʽ ʻ ʢʠʩʥʝʚʤʽʩʥʽ ʨʝʯʦʚʠʥʠ (ʆ=10,9%) ʡʦʛʦ 

ʥʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ (Qʥ =39,45 ʄɼʞ/ʢʛ) ʤʝʥʰʘ ʟʘ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ 

(Qʥ =42,5ʄɼʞ/ʢʛ) (ʆ=0,4%). ʎʝʡ ʬʘʢʪ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ (ʜʦ 25% ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ).  
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ʈʠʩʫʥʦʢ 3.12 ï ɿʘʣʝʞʥʽʩʪʴ ʥʠʞʯʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ Qʥ, ʄɼʞ/ʢʛ ʚʽʜ ʚʤʽʩʪʫ 

ʙʽʦʧʘʣʠʚʘ, % ʫ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʴʥʦʤʫ 

 

 

ʈʠʩʫʥʦʢ 3.13 ï ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʠʥʠ  ʧʨʠ ʊ=323ʂ, ʢʛ/ʤ
3
ʚʽʜ ʚʤʽʩʪʫ ʙʽʦʧʘʣʠʚʘ, % 

ʫ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʴʥʦʤʫ 
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ʈʠʩʫʥʦʢ 3.14 ï ɿʘʣʝʞʥʽʩʪʴ ʜʠʥʘʤʽʯʥʦʾ ʚ'ʷʟʢʽʩʪʽ ʧʨʠ ʊ=323ʂ, ʇʘĀʩ ʚʽʜ ʚʤʽʩʪʫ 

ʙʽʦʧʘʣʠʚʘ, % ʫ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʴʥʦʤʫ 

 

ʇʦʨʽʚʥʷʥʦ ʟ ʜʠʟʝʣʝʤ, ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʙʽʦʧʘʣʠʚʘ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟʨʦʩʣʘ ʥʘ 17%.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʚʧʦʨʩʢʫʚʘʥʥʷ ʪʘ ʟʤʽʰʫʚʘʥʥʷ ʧʘʣʠʚʘ ʧʦʢʘʟʫʻ, ʱʦ 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʨʘʧʝʣʴ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ MERO ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 20%, ʱʦ 

ʟʙʽʣʴʰʫʻ ʜʘʣʴʥʽʩʪʴ ʩʪʨʫʤʝʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʠʟʥɹʠʤ ʧʘʣʠʚʦʤ ʪʘ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʟʤʽʰʫʚʘʥʥʷ  ̔ʟʛʦʨʷʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʟ 10% ʟʥʠʞʝʥʥʷʤ 

ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ CO2. ʐʚʠʜʢʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ 

ʩʘʞʽ ʧʨʠ ʟʛʦʨʷʥʥʽ ʙʽʦʧʘʣʠʚʘ ʚ 8,8 ʨʘʟʽʚ ʥʠʞʯʘ, ʥʽʞ ʧʨʠ ʟʛʦʨʷʥʥʽ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ. 

 

3.4.3. ʆʪʨʠʤʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ 

ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʛʣʷʥʫʪʠʭ ʨʦʙʽʪ [116, 117, 118] ʪʘ ɻʆʉʊ 30418-96 [119] 

ʨʦʟʨʦʙʣʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʦʪʨʠʤʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

4ʏ11,0/12,5 [120]. 
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ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʥʫʻʤʦ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʥʘ ʯʦʪʠʨʴʦʭ ʚʠʜʘʭ ʧʘʣʠʚʘ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʦʜʘʪʢʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʘʧʘʨʘʪʫʨʫ, ʧʝʨʝʨʘʭʦʚʘʥʫ ʫ ʧʫʥʢʪʽ 3.3.1.: ʙʘʨʦʤʝʪʨ ʪʘ ʪʝʨʤʦʤʝʪʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘ ʤʝʞʘʤʠ ʣʘʙʦʨʘʪʦʨʽʾ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ, 

ʙʘʨʦʤʝʪʨ ʜʣʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʧʩʠʭʨʦʤʝʪʨ 

ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʜʠʤʦʤʽʨʦʤ ɼʆ-1 ʜʣ ̫ ʚʠʤʽʨʶʚʘʥʥʷ ʜʠʤʥʦʩʪʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ [121]. 

ʇʽʜʛʦʪʦʚʣʶʻʤʦ ʜʚʠʛʫʥ ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʽʚ, 

ʩʧʦʯʘʪʢʫ ʜʦʩʷʛʘʻʤʦ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ 

ʧʦʟʥʘʯʢʠ ʟʛʽʜʥʦ ʢʝʨʽʚʥʠʮʪʚʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʘʻʤʦ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ [122, 123]. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʨʦʟʧʦʯʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʩʪʘʚʠʪʠ ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʜʘʯʽ 

ʇʅɺʊ ʚ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠ ʥʦʤʽʥʘʣʴʥʠʭ 

ʦʙʝʨʪʘʭ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʪʘ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʦʨʩʢʫʚʘʥʥʷ (ʧʦʜʘʯʽ), ʟ ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʦʯʠʥʘʻʤʦ ʜʦʩʣʽʜʠ ʧʽʩʣʷ ʧʨʦʛʨʽʚʫ ʜʚʠʛʫʥʘ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʨʝʞʠʤʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʦʧʝʨʘʮʽʡ ʧʽʜʛʦʪʦʚʢʠ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʧʨʦʚʦʜʠʤʦ ʧʝʨʰʠʡ ʜʦʩʣʽʜ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʽʡ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ɼʨʫʛʠʡ ʜʦʩʣʽʜ ï ʚʠʩʪʘʚʣʷʻʤʦ ʛʘʣʴʤʦʤ 

ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʚʽʜʧʦʚʽʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ. ʇʨʦʚʦʜʠʤʦ 

ʥʝʦʙʭʽʜʥʽ ʟʘʤʽʨʠ ʣʠʰʝ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʙʝʨʪʽʚ ʪʘ ʪʝʧʣʦʚʦʛʦ 

ʨʝʞʠʤʫ. 

ʊʨʝʪʽʡ, ʯʝʪʚʝʨʪʠʡ ʽ ʥʘʩʪʫʧʥʽ ʜʦʩʣʽʜʠ ʚʠʢʦʥʫʻʤʦ ʧʨʠ ʟʘʜʘʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʱʦ ʦʪʨʠʤʫʻʤʦ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ ʯʘʩʪʦʪʽ, ʟʤʽʥʶʻʤʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʝʚʥʠʤ ʢʨʦʢʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʽʚ ʧʨʠ 

ʢʦʞʥʠʭ 100 ʦʙ/ʭʚ. 

ʅʝʦʙʭʽʜʥʽ ʟʘʤʽʨʠ ʚʠʢʦʥʫʻʤ ʘʥʘʣʦʛʽʯʥʦ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʧʦʧʝʨʝʜʥʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɿʤʽʥʶʻʤʦ ʚʠʜ ʧʘʣʠʚʘ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʚʠʢʦʥʫʻʤʦ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʰʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʥʘʩʪʫʧʥʦʤʫ ʧʘʣʠʚʽ.  

ʇʨʦʚʦʜʠʤʦ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [124-126] ʪʘ 

ʪʘʨʫʚʘʣʴʥʠʤʠ ʢʨʠʚʠʤʠ (ʜʠʚ. ɼʦʜʘʪʦʢ ɺ) 

 

3.5. ʄʝʪʦʜʠʢʘ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʨʥʦʛʦ ʤʘʰʠʥʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚ 

 

3.5.1. ɺʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ 

 

ɺ ʧʨʦʮʝʩʽ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʦʙôʻʢʪʦʤ ʚʠʩʪʫʧʘʻ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ, ʱʦ ʟʜʽʡʩʥʶʻ ʦʨʘʥʢʫ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ 

ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʻ ʚʟʘʻʤʦʜʽ ̫ ʢʦʣ̔ʩ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ˇʨʫʥʪʦʤ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʱʦ ʚʠʧʣʠʚʘʶʪʴ ʟ ʜʽʘʛʨʘʤʠ ʪʚʝʨʜʦʤʽʨʘ ˇʨʫʥʪʫ, ʷʢʘ 

ʻ ʟʘʣʝʞʥʽʩʪʶ ʟʫʩʠʣʣʷ ʧʨʫʞʠʥʠ ʪʚʝʨʜʦʤʽʨʘ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʛʣʠʙʣʝʥʥʷ ʡʦʛʦ 

ʥʘʢʦʥʝʯʥʠʢʘ [127]. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʚʝʨʜʦʤʽʨ ʖ. ʖ. ʈʝʚʷʢʽʥʘ. 

ʆʙôʻʢʪʦʤ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʦʨʥʠʡ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ ʟʽ ʚʩʪʘʥʦʚʣʝʥʦʶ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʩʠʩʪʝʤʦʶ ʞʠʚʣʝʥʥʷ ʟʽ 

ʟʤʽʰʫʚʘʯʝʤ ʪʘ ʧʨʦʮʝʩ ʡʦʛʦ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ ʻ ʦʪʨʠʤʘʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʠʭ ʪʷʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʢʪʦʨʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʘʛʨʝʛʘʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʦʪʢʦʚʦʾ ʟʤʽʥʠ ʩʫʤʽʰʝʚʦʛʦ ʩʢʣʘʜʫ 

ʧʘʣʠʚʘ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ. 

ʄʘʰʠʥʥʠʤ ʘʛʨʝʛʘʪʦʤ ʚʠʩʪʫʧʘʻ ʪʨʘʢʪʦʨ ʄʊɿ-80 ʟ ʜʚʠʛʫʥʦʤ 4ʏ11,0/12,5 

ʘʛʨʝʛʘʪʦʚʘʥʠʡ ʟ ʧʣʫʛʦʤ ʇʃʅ-3-35. ɿʥʘʪʪʷ ʪʘ ʨʝʻʩʪʨʘʮʽʶ ʜʘʥʠʭ ʧʨʦʚʦʜʠʤʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï çɼʝʣʴʬʽʥ ï 1ʄè ʪʘ ZETLab, ʱʦ 

ʧʽʜôʻʜʥʘʥʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ. ʄʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ ʪʘ 

ʚʠʤʽʨʶʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʫ ʥʘ ʪʨʘʢʪʦʨʽ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʬʦʪʦ (ʜʠʚ. ʨʠʩ. 3.15). 



123 

ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ ʪʘ ʧʣʫʛʘ ʷʢ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʠʚʝʜʝʥʘ ʚ ʜʦʜʘʪʢʘʭ (ʜʠʚ. ʪʘʙʣ. ï ɹ.6) ʪʘ ʪʘʙʣʠʮʽ 3.4. 

ɺʩʽ ʨʦʟʛʣʷʥʫʪʽ ʜʘʪʯʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʝʨʝʥʝʩʝʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʘ 4ʏ11,0/12,5 ʪʨʘʢʪʦʨʘ ʄʊɿ-80. 

ʊʨʘʢʪʦʨ ʦʙʣʘʜʥʫʻʤʦ ʪʝʥʟʦʜʘʪʯʠʢʘʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʟ 

ʧʦʜʘʣʴʰʠʤ ʦʪʨʠʤʘʥʥʷʤ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 3.22). ʐʚʠʜʢʽʩʪʴ 

ʚʠʤʽʨʶʻʤʦ ʜʘʪʯʠʢʦʤ ʍʦʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʧʽʚʦʩʷʭ 

ʚʝʜʫʯʠʭ ʢʦʣʽʩ (ʜʠʚ. ʨʠʩ. 3.23) ʜʣ̫ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʜʦʜʘʪʢʦʚʦ 

ʨʦʟʨʦʙʣʝʥʦʤʫ ʧôʷʪʦʤʫ ʢʦʣʝʩʽ ʪʨʘʢʪʦʨʘ. 

 

ʘ) 
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ʙ) 

ʈʠʩʫʥʦʢ 3.15 ï ʄʦʥʪʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʫʩʪʘʥʦʚʮʽ ʥʘ ʙʘʟʽ ʪʨʘʢʪʦʨʘ ʄʊɿ-80 ʚ ʘʛʨʝʛʘʪʽ ʟ ʧʣʫʛʦʤ ʇʃʅ-3-35 ʘ) ʚʠʛʣʷʜ 

ʟʣʽʚʘ; ʙ) ʚʠʛʣʷʜ ʩʧʨʘʚʘ 

 

1 ï ʜʘʪʯʠʢ ʪʠʩʢʫ çʧʨʠʚôʷʟʢʘ ʜʠʟʝʣʴè; 2 ï ʜʘʪʯʠʢ ʪʠʩʢʫ ʧʘʣʠʚʘ ʚ 

ʧʘʣʠʚʦʧʨʦʚʦʜʽ ʧʝʨʝʜ ʬʦʨʩʫʥʢʦʶ; 3 ï ʜʨʦʩʝʣʽ; 4 ï ʟʤʽʰʫʚʘʯ; 5 ïʜʘʪʯʠʢ ʤʘʩʦʚʦʾ 

ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ; 6 ï ʧʘʣʠʚʦʧʨʦʚʽʜ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʦʜʘʯʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 7 ï 

ʧʘʣʠʚʦʧʨʦʚʽʜ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ; 8 ï ʜʘʪʯʠʢʠ ʦʙôʻʤʥʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ; 9 ï ʧôʷʪʝ ʢʦʣʝʩʦ ʟ ʜʘʪʯʠʢʦʤ ʍʦʣʘ; 10-11 ï ʜʘʪʯʠʢʠ ʍʦʣʘ, ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʥʘ ʧʽʚʦʩʷʭ ʚʽʜʧʦʚʽʜʥʦ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʚʝʜʫʯʠʭ ʢʦʣʽʩ; 12 ï ɸʎʇ ʎɸʇ ZetLab; 

13 ï ʙʣʦʢ ʢʦʤʫʪʘʮʽʾ; 14 ï ʪʝʨʤʦʧʘʨʠ ʫ ʚʠʧʫʩʢʥʦʤʫ ʢʦʣʝʢʪʦʨʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʫʩʢʥʠʭ ʛʘʟʽʚ. 
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ʊʘʙʣʠʮʷ 3.4 ï ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʣʫʛʘ ʇʃʅ-3-35 [128,129] 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʫ ʜʚʠʛʫʥʘ, ʨʦʟʤʽʨʥʽʩʪʴ ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʛʘ/ʛʦʜ ʜʦ 0,94 

ʊʠʧ ʧʣʫʛʘ ʃʝʤʽʰʥʠʡ, ʥʘʯʽʧʥʠʡ 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʧʣʫʛʘ, ʤ 1,05 

ʂʽʣʴʢʽʩʪʴ ʢʦʨʧʫʩʽʚ, ʰʪ. 3 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʤʘʩʘ ʧʣʫʛʘ, ʢʛ 463 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, 

ʤʤ 

ʜʦʚʞʠʥʘ 2730 

ʰʠʨʠʥʘ 1370 

ʚʠʩʦʪʘ 1200 

ɻʣʠʙʠʥʘ ʦʨʘʥʢʠ, ʩʤ ɼʦ 30 

ɻʣʠʙʠʥʘ ʦʨʘʥʢʠ ʧʨʝʜʧʣʫʞʥʠʢʘ, ʩʤ ɼʦ 12 

ʈʘʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʢʤ/ʯ ɺʽʜ 7 ʜʦ 9 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʦʧʦʨʥʦʾ ʧʣʦʱʠʥʠ ʢʦʨʧʫʩʽʚ ʜʦ ʥʠʞʥʴʦʾ 

ʧʣʦʱʠʥʠ ʨʘʤʠ, ʥʝ ʤʝʥʰʝ, ʤʤ 
620 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʢʦʨʧʫʩʘʤʠ ʧʦ ʭʦʜʫ ʧʣʫʛʘ, ʤʤ 800Ñ25 

ʊʠʧ ʢʦʨʧʫʩʘ ʂʫʣʴʪʫʨʥʠʡ 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤʤ 
ʢʦʨʧʫʩʫ 350Ñ15 

ʧʝʨʝʜʧʣʫʞʥʠʢʘ 230 

ɼʦʨʦʞʥʽʡ ʧʨʦʩʚʽʪ, ʥʝ ʤʝʥʰʝ, ʤʤ 250 

ʊʨʘʥʩʧʦʨʪʥʘ ʰʚʠʜʢʽʩʪʴ, ʢʤ/ʛʦʜ ɼʦ 12 

ʉʪʨʦʢ ʩʣʫʞʙʠ, ʨʦʢʽʚ 8 

ɸʛʨʝʛʘʪʫʚʘʥʥʷ 
ɿ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ 

ʢʣʘʩʫ 14 ʢʅ 
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ʈʠʩʫʥʦʢ 3.16 ï ʂʦʤʧʣʝʢʪʫʚʘʥʥʷ ʥʘʚʽʩʢʠ ʪʨʘʢʪʦʨʘ ʪʝʥʟʦʜʘʪʯʠʢʘʤʠ: 1 ï 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʫʩʠʣʴ ʚ ʰʘʨʥʽʨʘʭ ʟôʻʜʥʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʪʷʛ ʥʘʚʽʩʢʠ ʟ ʪʨʘʢʪʦʨʦʤ 

 

 

ʈʠʩʫʥʦʢ 3.17 ï ʄʦʥʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʍʦʣʘ ʥʘ ʧʽʚʦʩʷʭ ʚʝʜʫʯʠʭ ʢʦʣʽʩ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ ʥʘ ʧʷʪʦʤʫ ʢʦʣʝʩʽ 

 

ʂʨʽʧʣʝʥʥʷ ʜʣʷ ʧʷʪʦʛʦ ʢʦʣʝʩʘ ʚʠʛʦʪʦʚʣʝʥʦ ʟʛʽʜʥʦ ɻʆʉʊ 24567-81 [130] 

(ʜʠʚ. ʨʠʩ. 3.17). 

ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʚʠʪʨʘʪʦʤʽʨ çʂʚʘʥʪ ï 6è, ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʥʘʫʢʦʚʦʤʫ ʮʝʥʪʨʽ çɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʫ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ 

ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ (ʨʠʩ. 3.18). 
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ʈʠʩʫʥʦʢ 3.18 ï ʄʦʥʪʫʚʘʥʥʷ ʚʠʪʨʘʪʦʤʽʨʘ çʂʚʘʥʪ ï 6è ʥʘ ʪʨʘʢʪʦʨ ʄʊɿ-80 

 

3.5.2 ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ 

 

ɿʘʚʜʷʢʠ ʦʪʨʠʤʘʥʽʡ ʜʽʘʛʨʘʤʽ ʪʚʝʨʜʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʚʝʨʜʦʤʽʨ    

ʈʝʚʷʢʽʥʘ ʖ.ʖ. ʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ ʚʠʟʥʘʯʘʻʤʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʫ (ʨʠʩ. 3.19). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ʧʦʣʽ ʚ ʩ. 

ɻʦʨʦʜʠʱʝ, ɺʽʥʥʠʮʴʢʦʛʦ ʨ-ʥʫ, ɺʽʥʥʠʮʴʢʦʾ ʦʙʣ. 

 

ʈʠʩʫʥʦʢ 3.19 ï ʆʪʨʠʤʘʥʘ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ ʜʽʘʛʨʘʤʘ ʪʚʝʨʜʦʩʪʽ ˇʨʫʥʪʫ 
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ʂʨʽʤ ʪʦʛʦ ʚʠʟʥʘʯʘʣʘʩʷ ʚʦʣʦʛʽʩʪʴ ʛʨʫʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ [131] ʪʘ 

ʚʦʣʦʛʦʤʽʨʘ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʚʽʜʙʠʨʘʣʠʩʷ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʥʘ ʨʽʟʥʽʡ ʛʣʠʙʠʥʽ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʪʚʝʨʜʦʩʪʽ ʪʘ ʚʦʣʦʛʦʩʪʽ ʟʘʥʦʩʠʤʦ ʫ ʪʘʙʣʠʮʶ 3.5, ʟ ʷʢʠʭ 

ʦʪʨʠʤʫʻʤʦ ʧʘʨʘʤʝʪʨʠ ʘʛʨʦʬʦʥʫ. 

 

ʊʘʙʣʠʮʷ 3.5 ï ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʫ 

ʊʚʝʨʜʽʩʪʴ, 

ʇʘ 

ɺʦʣʦʛʽʩʪʴ, 

% 

ɻʣʠʙʠʥʘ, 

ʩʤ 

ʂʦʝʬʽʮʽʻʥʪ 

ʦʙôʻʤʥʦʛʦ 

ʟʤʠʥʘʥʥʷ, ʅ/ʩʤį 

ʊʠʧ ˇʨʫʥʪʫ, 

ʘʛʨʦʬʦʥ 

61023,1 Ö  22 0 ï 5 

26,25 

ʯʦʨʥʦʟʝʤ, 

ʩʪʝʨʥʷ 

ʟʝʨʥʦʚʠʭ 

61082,1 Ö  24 5 ï 10 

6109,1 Ö  23,5 10 ï 15 

 

3.5.3. ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʪʨʘʢʪʦʨʘ ʫ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ 

 

ʇʨʦʚʦʜʠʤʦ ʜʠʥʘʤʦʤʝʪʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʟʽ ʟʤʽʥʥʠʤ ʦʧʦʨʦʤ ï 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʪʨʘʢʪʦʨʘ ʫ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. ʂʦʤʧʣʝʢʪʘʮʽʷ ʪʨʘʢʪʦʨʘ ʄʊɿ-80 ʟ ʧʣʫʛʦʤ ʇʃʅ-3-35 

ʟʻʜʥʫʻʪʴʩʷ ʪʨʴʦʭʪʦʯʢʦʚʦʶ ʥʘʚʽʩʢʦʶ. ɺʽʜʧʦʚʽʜʥʦ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʨʠ 

ʪʝʥʟʦʣʘʥʢʠ, ʚ ʷʢʽ ʚʭʦʜʷʪʴ ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ. ɿ ʜʦʧʦʤʦʛʦʶ ʪʝʥʟʦʣʘʥʦʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟôʜ̒ʥʘʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʦʪʝ ʚʦʥʘ ʥʝ ʧʨʠʜʘʪʥʘ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʘ ʟʥʘʨʷʜʜʷ, ʪʘʢ ʷʢ 

ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʩʢʣʘʜʦʚʽ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʨʴʦʭ ʪʝʥʟʦʣʘʥʦʢ: ʤʽʞ ʧʨʘʚʦʶ, ʣʽʚʦʶ ʧʦʟʜʦʚʞʥʽʤʠ ʪʷʛʘʤʠ ʽ 

ʧʣʫʛʦʤ ʪʘ ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ ʛʚʠʥʪʦʤ ʪʘ ʧʣʫʛʦʤ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʦʛʦ ʚʘʨʽʘʥʪʫ ʢʦʥʩʪʨʫʢʮʽʷ ʥʘʩʪʽʣʴʢʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, 

ʱʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄʊɸ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ. ʈʽʰʝʥʥʷʤ ʻ ʢʨʽʧʣʝʥʥʷ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʥʘ ʪʷʛʘʭ ʥʘʚʽʩʢʠ, ʷʢʽ ʙ ʜʝʬʦʨʤʫʚʘʣʠʩʷ ʨʘʟʦʤ ʟ ʥʠʤʠ ʧʨʠ 
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ʨʦʟʪʷʛʫ ʽ ʩʪʠʩʢʫ. ʇʨʦʪʝ ʜʘʥʽ ʩʠʣʠ ʥʘʩʪʽʣʴʢʠ ʤʘʣʽ, ʱʦ ʩʠʛʥʘʣ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʨʝʘʣʴʥʠʤ ʜʘʥʠʤ, ʱʦ ʚʠʢʣʶʯʘʻ ʜʘʥʠʡ ʩʧʦʩʽʙ. 

ʄʦʞʣʠʚʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʟʛʠʥ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʰʘʨʥʽʨʥʠʭ ʟʻʜʥʘʥʥʷʭ. ʊʦʤʫ ʢʨʽʧʠʤʦ ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʥʘ ʧʘʣʝʮʴ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʛʚʠʥʪʘ ʪʘ ʧʦʧʝʨʝʯʥʫ ʚʽʩʴ ʫ ʤʽʩʮʽ ʨʦʟʤʽʱʝʥʥʷ ʰʘʨʥʽʨʽʚ. ɺʩʪʘʥʦʚʣʶʻʤʦ ʾʭ ʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʪʘ ʨʦʙʠʤ ʜʚʽ ʢʘʥʘʚʢʠ ʧʽʜ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʟ ʢʨʦʢʦʤ 180
0
. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʜʠʥ ʪʝʥʟʦʨʝʟʠʩʪʦʨ ʨʦʟʪʷʛʫʻʪʴʩʷ 

ʽʥʰʠʡ ʩʪʠʩʢʘʻʪʴʩʷ. ʊʘʢ ʤʠ ʦʪʨʠʤʘʣʠ ʪʝʥʟʦʧʘʣʝʮʴ ʽ ʪʝʥʟʦʚʽʩʴ ʟ ʪʨʴʦʤʘ 

ʪʝʥʟʦʤʦʩʪʘʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʪʨʴʦʭʪʦʯʢʦʚʽʡ ʥʘʚʽʩʮʽ ʪʨʘʢʪʦʨʘ. 

ʇʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʪʝʥʟʦʤʦʩʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ 

ʦʧʝʨʘʮʽʡ: 

1. ʦʙʨʦʙʢʘ ʪʘ ʥʘʢʣʝʶʚʘʥʥʷ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʥʘ ʜʝʪʘʣʽ, ʧʝʨʝʚʽʨʢʘ ʥʘʷʚʥʦʩʪʽ 

ʩʠʛʥʘʣʫ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʙʝʟ;  

2. ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʦʤʝʪʨʘ ʧʨʦʚʝʜʝʥʥʷ ʪʘʨʫʚʘʥʥʷ; 

3. ʚʠʧʨʦʙʫʚʘʥʥʷ ʫ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʠʛʥʘʣʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʝʥʟʦʤʦʩʪʽʚ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʚʠʢʦʥʫʻʤʦ ʤʦʜʝʣʶʶʯʠ ʙʘʣʢʫ ʥʘ ʜʚʦʭ ʦʧʦʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʣʶʩʘʨʥʦʛʦ 

ʚʝʨʩʪʘʢʘ (ʨʠʩ. 3.20). ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʥʠʢʣʦ ʧʠʪʘʥʥʷ ʧʽʜʩʠʣʝʥʥʷ ʩʠʛʥʘʣʫ 

ʯʝʨʝʟ ʡʦʛʦ ʩʣʘʙʢʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʩʠʣʶʚʘʯʘ ʟ ʧʦʚʪʦʨʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ 

ʜʦʩʣʽʜʫ. 

 

ʈʠʩʫʥʦʢ 3.20 ï ɺʠʟʥʘʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʝʥʟʦʤʦʩʪʽʚ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 
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ʑʦʙ ʧʨʦʚʝʩʪʠ ʪʘʨʫʚʘʥʥʷ ʪʝʥʟʦʤʦʩʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʠʥʘʤʦʤʝʪʨ 

ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʤʝʞʝʶ ʰʢʘʣʠ 20 ʢʅ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʤʽʞ ʪʨʘʢʪʦʨʦʤ ʄʊɿ-80 

ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʪʝʥʟʦʜʝʪʘʣʷʤʠ ʪʘ ʽʥʰʠʤ ʪʨʘʢʪʦʨʦʤ. (ʨʠʩ. 3.20 ʪʘ 3.25). ʑʦʙ 

ʩʪʚʦʨʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʜʠʥ ʪʨʘʢʪʦʨ ʥʝʨʫʭʦʤʠʡ, ʘ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʚʤʠʢʘʻʤʦ 

ʥʠʞʯʫ ʧʝʨʝʜʘʯʫ ʪʘ ʩʚʦʨʶʻʤʦ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʨʽʟʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʤʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʟ ʪʨʘʢʪʦʨʦʤ ʄʊɿ-80 ʪʘ ʧʣʫʛʦʤ 

ʇʃʅ-3-35. ʇʝʨʝʚʽʨʷʻʤ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʨʽʚʥʶʶʯʠ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʤʦʜʝʣʶʚʘʥʥʷʤ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʦʾ ʫ 2 ʨʦʟʜʽʣʽ.  

 

ʈʠʩ. 3.21 ï ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʘʨʫʚʘʥʥʷ ʪʝʥʟʦʤʦʩʪʽʚ 

 

3.5.4 ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦ ʾʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʫ 

 

ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʟʛʽʜʥʦ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʟ ɼʉʊʋ ɻʆʉʊ 7057:2003. 

ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʻʤʦ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ (ʝʢʩʧʨʝʩ ʤʝʪʦʜʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʦʣʦʛʦʤʽʨʘ), ʪʚʝʨʜʽʩʪʴ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʚʝʨʜʦʤʽʨʘ ʈʝʚʷʢʽʥʘ) [132] ʪʘ 

ʪʠʩʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. ʇʨʦʚʦʜʠʤʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

ï ʧʨʦʛʨʽʚʘʻʤʦ ʜʚʠʛʫʥ; 
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ï ʥʘʣʘʰʪʦʚʫʻʤʦ ʚʠʤʽʨʶʚʘʣʴʥʦ-ʨʝʻʩʪʨʘʮʽʡʥʫ ʘʧʘʨʘʪʫʨʫ; 

ï ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʣʫʛ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ. 

ɿʥʷʪʪʷ ʜʘʥʠʭ ʨʦʟʧʦʯʠʥʘʻʤʦ ʧʽʩʣʷ ʧʘʨʠ ʧʨʦʭʦʜʽʚ ʘʛʨʝʛʘʪʫ, ʱʦʙ ʧʣʫʛ 

ʚʩʪʘʥʦʚʠʚʩʷ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ. 

ɺʠʟʥʘʯʘʻʤʦ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʫ ʧʨʠ ʭʦʣʦʩʪʦʤʫ ʨʝʞʠʤʽ ʟ ʤʽʥʽʤʘʣʴʥʦ ʩʪʽʡʢʦʾ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʽʚ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʧʝʨʝʜ ʪʠʤ ʷʢ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ [133]. 

ɿʘʩʪʦʩʦʚʫʻʤʦ ʤʝʪʦʜʠʢʫ ʑʝʪʠʥʽʥʘ ʄ.ɺ. ʟʛʽʜʥʦ ʷʢʦʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʫ 

ʨʦʙʦʯʠʭ ʤʘʰʠʥ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ ʧʨʠ ʨʦʙʦʯʦʤʫ ʭʦʜʽ ʪʨʘʢʪʦʨʘ ʟʘ 

ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʜʦʩʷʛʘʶʪʴ ʤʽʥʽʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ [129] ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʽ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ 

ʨʦʙʦʪʽ ʄʊɸ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʜʦʩʷʛʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ 

ʜʚʠʛʫʥʘ, ʪʦʤʫ ʪʨʘʢʪʦʨ ʙʫʜʝ ʨʦʟʛʘʥʷʪʠʩʷ, ʪʘʢ ʷʢ ʧʨʠ ʢʦʤʧʣʝʢʪʫʚʘʥʥʽ ʘʛʨʝʛʘʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʤʝʥʰʝ ʥʦʤʽʥʘʣʴʥʦʛʦ. ʂʦʣʠ ʜʚʠʛʫʥ 

ʜʦʩʷʛʥʝ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʚʠʤʽʨʶʻʤʦ ʢʫʪʦʚʝ 

ʧʨʠʩʢʦʨʝʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʪʘʢ ʩʘʤʦ ʚʠʟʥʘʯʘʻʤʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ 

ʨʦʟʛʦʥʽ ʪʨʘʢʪʦʨʘ ʙʝʟ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʊʘʢʦʞ ʚ ʮʝʡ ʩʘʤʠʡ ʤʦʤʝʥʪ ʤʦʥʽʪʦʨʠʤʦ 

ʙʫʢʩʫʚʘʥʥʷ ʪʨʘʢʪʦʨʘ ʪʘ ʟʥʘʭʦʜʠʤʦ ʩʠʣʫ ʦʧʦʨʫ ʨʦʙʦʯʠʭ ʤʘʰʠʥ. 

ɿʘʚʜʷʢʠ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ɸʎʇ ʎɸʇ ZETLab ʟʜʽʡʩʥʶʻʤʦ ʢʦʥʚʝʨʪʘʮʽʶ 

ʩʠʛʥʘʣʫ ʟʥʷʪʦʛʦ ʟ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʪʘ ʢʦʥʚʝʨʪʫʻʤʦ ʾʭ ʫ ʪʘʙʣʠʮʽ Microsoft 

Exʩel. 

ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʚʠʟʥʘʯʘʻʤʦ ʚʠʪʨʘʪʦʤʽʨʦʤ çʂʚʘʥʪ ï 6è. ɺʩʽ ʥʘʩʪʫʧʥʽ 

ʚʝʣʠʯʠʥʠ ʬʽʢʩʫʻʤʦ ʘʥʘʣʦʛʽʯʥʦ ʣʘʙʦʨʘʪʦʨʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʜʚʠʛʫʥʘ 

4ʏ11,0/12,5. 

ɼʘʣʽ ʚʠʤʽʨʶʻʤʦ ʯʘʩʪʦʪʫ ʦʙʝʨʪʽʚ ʚʝʜʫʯʠʭ ʢʦʣʽʩ ʪʘ ʧôʷʪʦʛʦ ʢʦʣʝʩʘ ʽ ʪʷʛʦʚʝ 

ʟʫʩʠʣʣʷ ʪʨʘʢʪʦʨʘ ʧʨʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʫʭʫ ʘʛʨʝʛʘʪʫ. 

ʊʘʢ ʤʠ ʦʪʨʠʤʫʻʤʦ ʪʷʛʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʨʘʢʪʦʨʘ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ʥʘ ʦʜʥʽʡ 

ʟ ʧʝʨʝʜʘʯ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʨʽʟʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʽʥʰʦʤʫ ʚʠʜʽ ʧʘʣʠʚʘ ʧʨʦʚʦʜʠʤʦ ʘʥʘʣʦʛʽʯʥʽ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʣʘʥʫ (ʜʠʚ. ɼʦʜʘʪʦʢ ɸ, ʪʘʙʣ. ɸ1) ʪʘ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʛʽʜʥʦ ɼʉʊʋ ɻʆʉʊ 7057:2003. 

 

3.5.5. ʃʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʜʚʠʛʫʥʘ ʚ ʤʝʞʘʭ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʘʨʘʤʝʪʨʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ. ɺʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʦʧʝʨʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʪʘ ʧʽʜ ʯʘʩ ʭʦʣʦʩʪʠʭ ʨʦʟʚʦʨʦʪʽʚ 

ʪʘ ʧʝʨʝʾʟʜʽʚ. ɺʘʞʣʠʚʦ ʧʨʦʤʦʥʽʪʦʨʠʪʠ ʟʤʽʥʫ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. ɼʦ ʪʦʛʦ ʞ, ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʪʘ ʚʠʜʫ ʧʘʣʠʚʘ. 

 

3.6. ɺʠʩʥʦʚʢʠ ʟ 3 ʨʦʟʜʽʣʫ 

 

ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʛʽʜʥʦ ʥʦʨʤʘʪʠʚʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʑʦ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ 

ʩʪʘʥʜʘʨʪʘʤʠ: ɼʉʊʋ 6081:2009, ɼʉʊʋ ɻʆʉʊ 7057:2003, ɻʆʉʊ 33-2016, ɻʆʉʊ 

30418-96, ɻʆʉʊ 24567-81, ɻʆʉʊ 27021-86 ʪʘ ʚʽʜʦʤʠʭ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, ʱʦ 

ʥʘʚʝʜʝʥʽ ʚ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ [135, 136]. 

ʇʨʦʚʽʚʰʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

- ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ; 

- ʨʦʟʨʦʙʣʝʥʦ ʟʤʽʰʫʚʘʯ ʧʘʣʠʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʩʫʤʽʰʽ 

ʧʘʣʠʚ. ʇʨʦʚʝʜʝʥʦ ʦʧʪʠʤʽʟʘʮʽʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʪʦʨʘ ʟ ʤʝʪʦʶ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ; 
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- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʜʚʦʭʬʘʢʪʦʨʥʠʡ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʚʠʙʨʘʥʦ ʜʚʘ ʥʝʟʘʣʝʞʥʠʭ 

ʬʘʢʪʦʨʠ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ (ʟʫʩʠʣʣʷ ʩʠʣʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ P, 

ʢʛ) ʪʘ ʚʤʽʩʪ ʙʽʦʧʘʣʠʚʘ; 

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʦʚʥʦʬʘʢʪʦʨʥʠʡ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʧʨʠ ʮʴʦʤʫ ʙʫʣʦ ʚʠʙʨʘʥʦ ʪʨʠ 

ʥʝʟʘʣʝʞʥ ̔ ʬʘʢʪʦʨʠ: ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʥʠʞʫʶʯʦʛʦ ʨʝʜʫʢʪʦʨʘ) ʂʇʇU , ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ʦʨh , ʤʤ ʪʘ ʚʠʜ 

ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʧʘʣʠʚʘ; 

- ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʫʤʘʚʘʭ ʚʠʢʦʨʠʩʪʘʥʦ: ʤʝʪʦʜ, ʨʦʟʨʦʙʣʝʥʠʡ ɻʆʉʅʀʊʀ 

[136] ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʚʽʪʮʽ 

ʨʦʟʛʦʥʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʠʟʝʣʷ ʥʘ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ; ʤʝʪʦʜʠʢʘ 

ʑʝʪʠʥʽʥʘ ʄ. ɺ. [134], ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʠʟʝʣʷ 

ʧʨʠ ʨʦʟʛʦʥʽ ʄʊɸ ʪʘ ʫʪʦʯʥʝʥʫ ʥʘʤʠ ʤʝʪʦʜʠʢʫ ʢʦʤʧʣʝʢʪʘʮʽʾ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʽ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ; 

- ʪʷʛʦʚ ̔ ʟʫʩʠʣʣʷ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʠʤ ʪʘ 

ʧʨʦʪʘʨʦʚʘʥʠʤ ʪʝʥʟʦʜʝʪʘʣʷʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʨʴʦʭʪʦʯʢʦʚʫ ʩʭʝʤʫ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʫ ʤʝʪʦʜʠʢʫ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʧʨʘʮʷʭ [86, 133]. 
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ʈʆɿɼɯʃ 4 

ʈɽɿʋʃʔʊɸʊʀ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

4.1. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʫʤʽʰʽ ʧʘʣʠʚ 

ʥʘ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ 

 

ʆʪʨʠʤʘʥʥʽ ʜʘʥʽ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʴ, 

ʚʥʝʩʝʥʦ ʜʦ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ Diesel-RK. ɽʤʧʽʨʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʧʣʠʚʫ 

ʚʠʜʽʚ ʧʘʣʠʚʘ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʥʘ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ɼ-240 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.1. ʊʫʪ    

n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ; Ne ï ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ; Me ï 

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʢʦʣʽʥʯʘʩʪʦʤʫ ʚʘʣʫ; ʈʩ ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʛʘʟʽʚ ʧʽʜ ʯʘʩ 

ʪʘʢʪʫ ʩʪʠʩʥʝʥʥʷ; ʊ ï ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʛʦʨʘʥʥʷ; Ŭʊ ï ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ ʮʠʣʽʥʜʨʽ; qʩ ï ʮʠʢʣʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ; ge ï ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ. 

ʊʘʙʣʠʮʷ 4.1 ï ɺʧʣʠʚ ʚʠʜʽʚ ʧʘʣʠʚʘ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʥʘ ʝʬʝʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240 

ɺʠʜ 

ʧʘʣʠʚʘ 

n, 

ʦʙ/ʭʚ 

Ne, 

ʢɺʪ 
Me, ʅʤ ʈʩ, ʙʘʨ ʊ, ʂ 

Ŭ, 

ɺʪ/(ʤ
2
ʂ) 

qʩ, ʛ 

ge, ʛ/ 

(ʢɺʪ 

ʛʦʜ) 

5% ɹʇ-

95%ɼʇ 
2200 59,154 256,78 80,501 1799,3 2850 0,055 246 

30% ɹʇ-

70%ɼʇ 
2200 60,146 261,09 81,514 1829 2900 0,053 236 

50% ɹʇ-

50%ɼʇ 
2200 56,256 244,20 71,267 1656,9 2400 0,055 259 

100% ɹʇ 2200 49,259 213,83 68,473 1480,9 2250 0,059 283 

100% ɼʇ 2200 61,207 265,7 75,571 1826,8 2700 0,052 225 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʪʘʙʣʠʯʥʠʭ ʜʘʥʠʭ ʢʦʤʧôʶʪʝʨʥʦʶ ʧʨʦʛʨʘʤʦʶ Diesel-

RK ʦʪʨʠʤʘʥʦ ʛʨʘʬʽʢʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240, ʢʦʧʽʾ 

ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.1. ï 4.5. 
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ʈʠʩʫʥʦʢ 4.1 ï ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʽ ʧʘʣʠʚ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 5% ɹʇ ʪʘ 95% ɼʇ 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʽ ʧʘʣʠʚ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 30% ɹʇ ʪʘ 70% ɼʇ 
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ʈʠʩʫʥʦʢ 4.3 ï ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʽ ʧʘʣʠʚ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 50% ɹʇ ʪʘ 50% ɼʇ 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240 ʟʘ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 100% ɹʇ 
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ʈʠʩʫʥʦʢ 4.5 ï ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ɼ-240 ʟʘ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 100% ɼʇ  

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʟʥʘʯʝʥʴ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ɼ-240 ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʫ ʧʘʣʠʚʘ ʪʘ ʩʢʣʘʜʫ ʩʫʤʽʰʝʡ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʦʨʤʫʣʘ ʃʝʡʜʝʨʤʘʥʘ [137]: 

ὔὩ ὔὩϽὃ
̅‫ ̃

̅‫ Ȣ̃̎
ˏ
̅‫ ̃

̅‫ Ȣ̃̎
˞
̅‫ ̃

̅‫ Ȣ̃̎
 

(4.1) 

ʜʝ  ὔὩ  ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʢɺʪ; 

ὔὩ ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, ʢɺʪ; 

̅‫  ̃ï ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ (ʨʘʜ/ʩ); 

̅‫ Ȣ̃̎ ï ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ (ʨʘʜ/ʩ); 

,̱ ɺ, ʉ ï ʢʦʝʬʽʮʽʻʥʪʠ (ɸ=0,87; ɺ=1,13; ʉ=1). 

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.2. 
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ʊʘʙʣʠʮʷ 4.2 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ɼ-240 ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʣʠʚʘ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

 

ɺʠʜ ʧʘʣʠʚʘ n, 

ʦʙ/ʭʚ. 

 
100% ɼʇ 

95% ɼʇï 

5% ɹʇ 

70% ɼʇï 

30% ɹʇ 

50% ɼʇï 

50% ɹʇ 
100% ɹʇ 

Ne, ʢɺʪ 

32,74643479 31,64805665 32,17878783 30,09759399 26,35412014 1000 

36,2651475 35,048745 35,636505 33,33168 29,1859575 1100 

39,69027926 38,35899128 39,00226341 36,47975477 31,94248152 1200 

42,98734078 41,54546305 42,24217163 39,51011883 34,59593543 1300 

46,12184276 44,57482783 45,32233821 42,3910727 37,11856246 1400 

49,05929591 47,41375317 48,20887173 45,0909169 39,48260587 1500 

51,76521094 50,02890663 50,86788075 47,57795198 41,66030888 1600 

54,20509854 52,38695573 53,26547384 49,82047844 43,62391474 1700 

56,34446944 54,45456802 55,36775955 51,78679681 45,34566667 1800 

58,14883432 56,19841106 57,14084646 53,44520763 46,79780793 1900 

59,58370391 57,58515237 58,55084313 54,76401142 47,95258174 2000 

60,6145889 58,5814595 59,56385812 55,7115087 48,78223135 2100 

61,207 59,154 60,146 56,256 49,259 2200 

 

ʅʘ ʨʠʩ. 4.6. ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʛʨʘʬʽʢʠ ʧʦʪʫʞʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ɼ-

240 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʰʝʡ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʣʘʜʫ. 
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ʈʠʩʫʥʦʢ 4.6  ïʇʦʨʽʚʥʷʣʴʥʽ ʛʨʘʬʽʢʠ ʧʦʪʫʞʥʦʩʪʝʡ ʜʚʠʛʫʥʘ ɼ-240 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʤʽʰʝʡ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʣʘʜʫ  

 

ɿ ʨʠʩ. 4.6. ʚʠʜʥʦ, ʱʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 100% ɼʇ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʙʫʜʝ 

ʥʘʡʙʽʣʴʰʦʶ, ʘ ʪʘʢʦʞ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʥʝʾ ʙʫʜʝ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʤʽʰʽ 70% ɼʇ ʪʘ 30% ɹʇ. 

 

4.2 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʫʪʘ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʘʨʘʤʝʪʨʽʚ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʻ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʘʢʝʣʘ ʧʨʠ ʚʧʦʨʩʢʫʚʘʥʥʽ ʨʦʙʦʯʦʾ ʩʫʤʽʰʽ. ɺʠʟʥʘʯʘʻʤʦ 

ʧʦʢʘʟʥʠʢʠ ʜʘʣʴʥʦʙʽʡʥʦʩʪʽ ʬʘʢʝʣʘ ʜʣʷ ʪʨʘʢʪʦʨʥʦʛʦ ʜʚʠʛʫʥʘ ɼ-240 ʪʨʘʢʪʦʨʘ 

ʄʊɿ-80, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʦ ʧʘʣʠʚʥʠʡ ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʋʊʅ-4. ʉʘʤ ʬʘʢʝʣ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʽʘʤʝʪʨʦʤ ʩʦʧʣʘ dp, ʪʘ ʢʫʪʦʤ ʩʪʨʫʤʝʥʷ ɔɻ. ɿʥʘʶʯʠ ʮʽ ʜʘʥʽ 

ʤʦʞʥʘ ʩʪʨʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʦʙôʻʤ ʧʦʚʽʪʨʷ, ʷʢʠʡ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʦʙôʻʤʫ ʩʪʨʫʤʝʥʷ ʟ ʚʠʩʦʪʦʶ ὒl  ʽ ʜʽʘʤʝʪʨʦʤ 

dp, ʟʚʽʜʩʠ ʨʘʜʽʫʩ ʩʪʨʫʤʝʥʷ ʙʫʜʝ [138]: 

rɻ=Lʌtg
ɔɻ

2
+
dp

2
 (4.2) 

 

ʈʠʩʫʥʦʢ 4.7 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʪʨʫʤʝʥʷ 

 

ɿʥʘʶʯʠ ʨʘʜʽʫʩ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʦʙôʻʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ: 

V=
1

12
Ā́ĀLʌĀ4Ārɻ

2+dp
2
+2Ār̒Ādp ,    (4.3)  

ɺʠʟʥʘʯʘʻʤʦ ʤʘʩʫ ʧʦʚʽʪʨʷ, ʱʦ ʧʽʜ ʯʘʩ ʚʧʦʨʩʢʫʚʘʥʥʷ: 

ά̃ ”̃Ͻὠ̃,      (4.4) 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.1  

ʊʘʙʣʠʮʷ 4.3 ï ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʜʘʣʥɹʦʙʽʡʥʦʩʪʽ ʩʪʨʫʤʝʥʷ ʚʽʜ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚʘ 

 

ɼʘʣɹʥʦʙʽʡʥʽʩʪʴ ʩʪʨʫʤʝʥʷ, ʤʤ 

ɼʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

0 24,64 46,50 62,99 75,62 85,46 93,45 100,05 105,62 112,59 115,02 

ɹʽʦʧʘʣʠʚʘ 

0 25,22 48,11 65,14 78,30 88,58 97,06 103,87 109,93 114,92 120,02 

ʏʘʩ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʤʩ 

0 0,36 0,72 1,08 1,44 1,8 2,16 2,52 2,88 3,24 3,6 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ ʜʘʣɹʥʦʙʽʡʥʽʩʪ ʁʩʪʨʫʤʝʥʷ ʜʠʟʝʣʴʥʦʛʦ ʽ 

ʙʽʦʧʘʣʠʚʘ ʩʢʣʘʣʘ 4%. 
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ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʥʠʭ ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʜʘʣʴʥʦʙʽʡʥʦʩʪʽ 

ʩʪʨʫʤʝʥʷ ʚʽʜ ʯʘʩʫ ʚʧʦʨʩʢʫʚʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 4.8 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʜʦʚʞʠʥʠ ʩʪʨʫʤʝʥʷ ʚʽʜ ʯʘʩʫ ʚʧʦʨʩʢʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʧʘʣʠʚ  

 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʦʜʘʯʽ ʙʽʦʧʘʣʠʚʘ ʫ ʜʚʠʛʫʥ ʤʘʻ ʩʝʨʝʜʥʽʡ 

ʜʽʘʤʝʪʨ ʢʨʘʧʣʽ ʧʘʣʠʚʘ d32. ɼʣʷ ʮɹ ʦʛʦ ʧʨʦʚʝʜʝʤʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ ɼ-240 ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʙʽʦʜʠʟʝʣʽ ʽ ʪʨʘʜʠʮʽʡʥʦʤʫ ʥʘʬʪʦʚʦʤʫ ʧʘʣʴʥʦʤʫ.  

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʤʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ʈʘʟʣʻʡʮʝʚʘ ʅ. ʌ. [139]. 

ɼʣʷ ʧʦʯʘʪʢʫ ʟʥʘʡʜʝʤʦ ʟ ʷʢʦʶ ʰʚʠʜʢʽʩʪʶ ʧʘʣʠʚʦ ʚʠʭʦʜʠʪʴ: 

U0=
24ĀGʮĀn

0.75Āɟ
T
Ā́ĀdC

2
ĀiCĀűʚʧʨ

 (4.5) 

ʜʝ: Ὃ̗ ï ʮʠʢʣʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ; 

•̃ ̐ ̑ï ʢʫʪ ʚʧʦʨʩʢʫʚʘʥʥʷ. 

ʈʦʟʨʘʭʫʻʤʦ ʢʨʠʪʝʨʽʡ ʄ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʄ=ɛ
ʊ
2/(ɟ

ɻ
ĀdCĀůT) (4.6) 

ʜʝ: ‘˟ ï ʢʦʝʬʽʮʽʻʥʪ ʚôʷʟʢʦʩʪʽ; 

„ ï ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ; „ˑ  ̃=27,1 ʤʅ/ʤ. „̇ ˒˝ ̨=33,2 ʤʅ/ʤ. 
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ʈʦʟʨʘʭʦʚʫʻʤʦ ʢʨʠʪʝʨʽʡ ɺʝʙʝʨʘ ʟ ʚʠʨʘʟʫ: 

We=U0
2Āɟ
T
ĀdC/ůT,      (4.7) 

ɼʘʣʽ ʟʥʘʭʦʜʠʤʦ ʛʫʩʪʠʥʫ ʟʘʨʷʜʫ: 

p
B
=mĀMv/VC,   (4.8) 

ʜʝ: ὓ  ï ʤʘʩʘ ʛʘʟʽʚ ʚ ʮʠʣʽʥʜʨʽ; 

ὠ ï ʦʙôʻʤ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ. 

ʆʪʞʝ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʨʘʧʣʽ ʙʫʜʝ: 

d32=10
6ĀE32ĀdCĀM

0.0733/(ɟĀWe)
0.266

 (4.10) 

ʜʝ: Ὁ  =1,7. 

ɿʥʘʡʜʝʤʦ ʧʦʢʘʟʥʠʢ ʪʠʩʢʫ ʚ ʢʽʥʮʽ ʧʨʦʮʝʩʫ ʩʪʠʩʢʫ: 

p
C
=p
S
ŮĀ1.37,       (4.11) 

ɼʘʣʽ ʚʠʟʥʘʯʝʤʦ ʩʪʘʣʫ ʜʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʘʣʠʚʘ:  

ʂ=1/(106Āp
C
)ʤ,      (4.12) 

ʊʦʜʽ ʪʝʦʨʝʪʠʯʥʘ ʩʪʘʣʘ ʙʫʜʝ:  

bʠ.ʪ=10
12Āʂ/d32

2
,      (4.13) 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʫʤʦʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʨʘʭʫʻʤʦ ʧʦʧʨʘʚʢʫ:  

Y=yĀf=yĀnĀ10-3,      (4.14) 

ɿʚʽʜʩʠ: 

bʠ=YĀbʠ.ʪ,       (4.15) 

 

ʇʨʦʚʽʚʰʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ: 

¶ ɼʽʘʤʝʪʨ ʢʨʘʧʣʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 9%; 

¶ ʂʫʪ ʚʧʦʨʩʢʫʚʘʥʥʷ ʟʤʝʥʰʠʚʩʷ ʥʘ 9%; 

¶ ʅʘ ʩʪʽʥʢʠ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ 

ʧʦʪʨʘʧʣʷʻ ʣʠʰʝ 59% ʧʘʣʠʚʘ, ʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʧʘʢʦʚʦʾ ʦʣʽʾ 79%, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.4. 

 

 



143 

ʊʘʙʣʠʮʷ 4.4 ï ʇʦʢʘʟʥʠʢʠ ʚʧʦʨʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

 

ʇʦʢʘʟʥʠʢʠ 
ɿʥʘʯʝʥʥʷ 

100%ɼʇ ɹʽʦʧʘʣʠʚʦ 

ʂʫʪ ʚʧʦʨʩʢʫʚʘʥʥʷ, ʛʨʘʜ 348 346 

ʏʘʩ, ʛʨʘʜ,ʧ.ʢ.ʚ. 20,3 20,3 

ʊʠʩʢ, ʄʇʘ  57,46  62,86 

ʂʨʠʪʝʨʽʡ ɺʝʙʝʨʘ 682952 8682250 

ʐʚʠʜʢʽʩʪʴ ʚʠʪʦʢʫ 

ʧʘʣʠʚʘ, ʤ/ʩ 
255 241 

ɼʽʘʤʝʪʨ ʢʨʘʧʣʽ, ʤʢʤ 25,26 25,91 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʠʧʦʨʦʚʫʚʘʥʥʷ 
403,4 326,1 

ʂʫʪ ʩʪʨʫʤʝʥʷ, ʛʨʘʜ 23,8 21,7 

ʗʢ ʙʘʯʠʤʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʚʧʦʨʩʢʫʚʘʥʥʷ ʽ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷ 

ʚʽʜʽʛʨʘʻ ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ (ʨʠʩ. 4.9). ɼʣʷ ʮʴʦʛʦ ʧʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ ʽ ʟʷʩʫʻʤʦ ʾʾ ʚʧʣʠʚ 

ʥʘ ʧʦʢʘʟʥʠʢʠ ʚʧʦʨʩʢʫʚʘʥʥʷ (ʪʘʙʣ. 4.5). 

ʊʘʙʣʠʮʷ 4.5 ï ɺʧʣʠʚ ʛʫʩʪʠʥʠ ʧʘʣʠʚʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʦʨʩʢʫʚʘʥʥʷ  

 

ɻʫʩʪʠʥʘ ʧʘʣʠʚʘ, ʢʛ/ʤ
3
 

800 825 850 875 900 925 950 975 1000 

ʐʚʠʜʢʽʩʪʴ ʧʘʣʠʚʘ, ʤ/ʩ 

263 255 248 241 234 228 222 216 210 

ɼʽʘʤʝʪʨ ʢʨʘʧʣʽ, ʤʢʤ 

24,91 25,26 25,61 25,95 26,29 26,62 26,95 27,27 26,60 
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ʈʠʩʫʥʦʢ 4.9 ï ɺʧʣʠʚ ʛʫʩʪʠʥʠ ʧʘʣʠʚʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʦʨʩʢʫʚʘʥʥʷ  

 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʚʠʛʫʥʘ ʥʝʦʙʭʽʜʥʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽ ̫ ʧʨʘʤʝʪʨʽʚ ʧʘʣʠʚʦʧʦʜʘʯʽ ʽ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʦʙʣʘʜʥʫʚʘʪʠ ʽ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʜʚʠʛʫʥ ʽ ʩʠʩʪʝʤʫ 

ʞʠʚʣʝʥʥʷ, ʱʦ ʽ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ 

ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ. 

 

4.3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʷʻʤʦʟʚôʷʢʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʚʠʛʫʥʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʩʫʤʽʰʽ ʧʘʣʠʚʽ 

 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʚʽʜʢʨʠʪʪʷ ʜʨʦʩʝʣʽʚ ʚʽʜ ʩʢʣʘʜʫ ʧʘʣʠʚʘ. ɺ ʨʘʤʢʘʭ ʷʢʦʛʦ 

ʟʘʧʣʘʥʦʚʘʥʦ 20 ʜʦʩʣʽʜʽʚ ʟ ʢʨʦʢʦʤ ʫ 5% (ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ɹʇ ʫ 

ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʥʘ 5% ʟ ʢʦʞʥʠʤ ʥʘʩʪʫʧʥʠʤ ʜʦʩʣʽʜʦʤ). ɿʤʽʥʶʚʘʣʦʩʷ 

ʧʦʣʦʞʝʥʥʷ ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʽʚ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʯʦʛʦ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʩʫʤʽʝhʚʦʛʦ ʧʘʣʠʚʘ (ʨʠʩ. 4.10). 



145 

ɿʘ ʨʝʛʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʟʘʣʝʞʥʦʩʪʽ. 

 

ʈʠʩʫʥʦʢ 4.10 ï ɺʜ̔ʥʦʰʝʥʥʷ ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ, S1 ʪʘ ɹʇ, S2, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʟʤʽʥʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥ ̫ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ 

 

ʇʨʦʚʝʜʝʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʜʦʩʣʽʜ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ æS, ʪʦʙʪʦ 

ʨʽʟʥʠʮʶ ʚʽʜʢʨʠʪʪʷ ʜʨʦʩʝʣʷ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʦʙʭʽʜʥʦʤʫ 

ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ 

ʟʘʣʝʞʥʦʩʪʷʤʠ (ʨʠʩ. 4.11 ï 4.14). 

 

ʈʠʩʫʥʦʢ 4.11 ï ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ge ʚʽʜ ʨʽʟʥʠʮʽ ʚʽʜʢʨʠʪʪʷ 

ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ æS 
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ʗʢ ʙʘʯʠʤʦ ʟ ʦʪʨʠʤʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ɹʇ ʫ ʩʫʤʽʰʽ. ʇʨʠ 5% ʙʽʦʧʘʣʠʚʘ æS = 0,3 ʤʤ
2
 ʽ ge = 250 

ʛ/(ʢɺʪ ʛʦʜ). ɺʽʜʧʦʚʽʜʥʦ ʧʨʠ ʟʥʘʯʝʥʥʽ æS = 0 ʤʤ
2
, ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʦʪʢʦʚʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ 50%ɼʇ/50%ɹʇ ge = 258 ʛ/(ʢɺʪ ʛʦʜ). ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʪʘʢ ʧʨʠ æS = 

0,5 ʤʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʰʝʥʥʶ 5%ɼʇ/95%ɹʇ ge = 267 ʛ/(ʢɺʪ ʛʦʜ). ɿ 

ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʜʥʦ, ʱʦ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ 

5%ɼʇ/95%ɹʇ ʥʘ 6,8% ʙʽʣʴʰʘ ʧʦʨʽʚʥʷʥʦ ʟ 95%ɼʇ/5%ɹʇ. 

 

ʈʠʩʫʥʦʢ 4.12 ï ɿʘʣʝʞʥʽʩʪʴ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʜʚʠʛʫʥʘ ʄʢʨ ʚʽʜ ʨʽʟʥʠʮʽ ʚʽʜʢʨʠʪʪʷ 

ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ æS 

 

ʈʦʟʛʣʷʜʘʶʯʠ ʟʤʽʥʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʟ ʦʪʨʠʤʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʝʤ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʟʥʠʞʝʥʥʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ 

ʙʽʦʧʘʣʠʚʘ ʫ ʩʫʤʽʰʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʙʽʦʧʘʣʠʚʘ. ʊʘʢ ʧʨʠ 5% ʙʽʦʧʘʣʠʚʘ æS = 0,3 ʤʤ
2
 ʽ ʄʢʨ = 262 ʅϽʤ. ɺʽʜʧʦʚʽʜʥʦ ʧʨʠ 
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ʟʥʘʯʝʥʥʽ æS = 0 ʤʤ
2
, ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ 50%ɼʇ/50%ɹʇ 

ʄʢʨ = 252 ʅϽʤ. ɿʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ ʩʧʨʠʯʠʥʷʻ ʟʤʝʥʰʝʥʥʷ 

ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʪʘʢ ʧʨʠ æS = 0,5 ʤʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʰʝʥʥʶ 

5%ɼʇ/95%ɹʇ ʄʢʨ = 236 ʅϽʤ. ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ, 

ʱʦ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʩʫʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ 5%ɼʇ/95%ɹʇ ʥʘ 9,9% 

ʤʝʥʰʠʡ ʧʦʨʽʚʥʷʥʦ ʟ 95%ɼʇ/5%ɹʇ. 

 

ʈʠʩʫʥʦʢ 4.13 ï ɿʘʣʝʞʥʽʩʪʴ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ Gʛ ʚ̔ ʜ ʨʽʟʥʠʮʽ ʚʽʜʢʨʠʪʪʷ 

ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ æS 

 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ Gʛ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ɹʇ ʫ 

ʩʽʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ ʧʦʢʘʟʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʚʽʜʩʦʪʢʫ ʙʽʦʧʘʣʠʚʘ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 5% ʙʽʦʧʘʣʠʚʘ æS = 0,3 ʤʤ
2
 ʽ 

Gʛ = 15,1 ʢʛ/ʛʦʜ. ʇʨʠ ʟʥʘʯʝʥʥʽ æS = 0 ʤʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʦʪʢʦʚʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ 50%ɼʇ/50%ɹʇ Gʛ = 15 ʢʛ/ʛʦʜ. ʇʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʫ 
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ʨʦʩʣʠʥʥʦʛʦ ʧʘʣʠʚʘ ʩʧʨʠʯʠʥʷʻ ʟʤʝʥʰʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ, ʪʘʢ ʧʨʠ æS = 0,5 

ʤʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʰʝʥʥʶ 5%ɼʇ/95%ɹʇ Gʛ = 14,5 ʢʛ/ʛʦʜ. ʆʧʨʘʮʶʚʘʚʰʠ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥ,̫ ʪʦʙʪʦ ʝʢʦʥʦʤʽʶ 

ʧʘʣʠʚʘ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʩʫʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ 5%ɼʇ/95%ɹʇ, ʱʦ ʥʘ 3,9% ʤʝʥɹhʝ 

ʧʦʨʽʚʥʷʥʦ ʟ 95%ɼʇ/5%ɹʇ ʪʘʢ ʷʢ ʚʤʽʩʪ ʙʽʦʧʘʣʠʚʘ ʜʦ 30% ʫ ʩʫʤʽʰʽ ʟʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʜʠʟʝʣʴʥʦʛʦ.  

 

ʈʠʩʫʥʦʢ 4.14 ï ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ Ne ʚʽʜ ʨʽʟʥʠʮʽ ʚʽʜʢʨʠʪʪʷ 

ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ æS 

 

ɿʘʣʝʞʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ Ne ʚʽʜ ʚʤʽʩʪʫ ɹʇ ʫ ʩʫʤʽʰʝʚʦʤʫ ʧʘʣʠʚʽ 

ʧʦʢʘʟʘʣʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʚʽʜʩʦʪʢʫ ʙʽʦʧʘʣʠʚʘ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 5% ʙʽʦʧʘʣʠʚʘ æS = 0,3 ʤʤ
2
 ʽ Ne = 60,5 ʢɺʪ. 

ʇʨʠ ʟʥʘʯʝʥʥʽ æS = 0 ʤʤ
2
, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ 

50%ɼʇ/50%ɹʇ Ne = 60,5 ʢɺʪ. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʫ ʨʦʩʣʠʥʥʦʛʦ 

ʧʘʣʠʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʪʘʢ ʧʨʠ æS = 0,5 ʤʤ
2
, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʰʝʥʥʶ 5%ɼʇ/95%ɹʇ Ne = 58,2 ʢɺʪ, ʱʦ ʥʘ 3,9 ʚʽʜʩʦʪʢʠ 
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ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ 95%ɼʇ/5%ɹʇ. ɸ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 5%ɼʇ/95%ɹʇ ʜʝ 

Ne = 54,4 ʢɺʪ ʟ 95%ɼʇ/5%ɹʇ ʨʽʟʥʠʮʷ ʩʢʣʘʜʘʻ 10% ʪʘʢ ʷʢ ʙʽʦʧʘʣʠʚʦ ʤʘʻ ʤʝʥʰʫ 

ʪʝʧʣʦʪʫ ʟʛʦʨʘʥʥʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʮʽ ʚʽʜʢʨʠʪʪʷ ʜʨʦʩʝʣʽʚ ʧʦʜʘʯʽ ɼʇ ʪʘ ɹʇ æS ʚʠʟʥʘʯʘʻ 

ʚʽʜʩʦʪʢʦʚʠʡ ʩʢʣʘʜ ʩʫʰʽʰʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʚʠʛʫʥʘ ʪʘ ʜʦʟʚʦʣʷʻ ʮʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ ʨʦʙʦʪʠ 

ɸɹʂ ʪʘ ʡʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

 

4.4. ɺʠʟʥʘʯʝʥʥʷ ʪʷʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʤʽʰʽ ʧʘʣʠʚ 

 

ɿ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʨʦʟʨʘʭʦʚʫʻʤʦ 

ʧʦʪʫʞʥʽʩʪʴ, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʧʠʪʦʤʫ ʪʘ ʛʦʜʠʥʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʜʟk .  ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʫʰʽʷ ʨʫʰʟk . , ʚʠʭʦʜʷʯʠ ʟ 

ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʤʦ ʫ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʷʭ Microsoft Exʩel. ɺʠʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʙʝʨʝʤʦ ʟ ʨʝʟʫʣʴʪʘʪʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʦʪʫʞʥʽʩʪʴ, 

ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʧʠʪʦʤʫ ʪʘ ʛʦʜʠʥʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʧʦ ʪʷʛʦʚʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʪʨʘʢʪʦʨʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ʪʘ ʩʢʣʘʜʫ ʩʫʤʽʰʝʚʦʛʦ 

ʧʘʣʠʚʘ. ʇʨʠʚʦʜʠʤʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʘʩʪʦʩʦʚʫʶʯʠ ʜʘʥʽ ʪʷʛʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʗʢ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʫʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʜʟk .  ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ 
ʪ

R  ʪʘ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ v . ɼʘʥʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʶʪʴʩʷ ʚʽʜ 

ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ʪʘ ʩʫʤʽʰʝʚʦʛʦ ʩʢʣʘʜʫ ʧʘʣʠʚʘ [140]. 

ʆʙʠʨʘʻʤʦ ʜʟk . , ʷʢʽ ʤʝʥʰʽ ʚʽʜ ʦʜʠʥʠʮʽ. ɿ ʮʴʦʛʦ ʩʣʽʜʫʻ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʜʟk .  

ʙʫʜʫʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʨʦʙʦʪʠ ʫʩʪʘʣʝʥʦʛʦ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ. ɺʠʧʠʩʫʻʤʦ ʚʠʜʽʣʝʥʽ ʟʥʘʯʝʥʥʷ ʚ ʤʘʪʨʠʮʶ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʣʘʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʦʧʠʩʫ ̒ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ. 
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ʇʨʦʚʦʜʠʤʦ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʟ ʪʘʙʣʠʮʽ ɸ2 

(ɼʦʜʘʪʦʢ ɸ). ɺʠʚʦʜʠʤʦ ʪʨʠ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ: ʝʬʝʢʪʠʚʥʠʡ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ W, ʝʢʦʥʦʤʽʯʥʽ ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ ʛʝʢʪʘʨ 
W

G  ʪʘ 

ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ge, ʱʦ ʙʫʜʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʜʚʦʭ ʬʘʢʪʦʨʽʚ ï 

ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʪʨʘʢʪʦʨʘ 
ʂʇʇ

U  ʪʘ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ 
ʦʨ

h  

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ʨʽʟʥʦʛʦ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 

ɺʠʚʦʜʠʤʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ [141]: 
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<
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ʜʝ N ï ʯʠʩʣʦ ʜʦʩʣʽʜʽʚ; 

Uy  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ, ʦʪʨʠʤʘʥʦʛʦ ʚ U-ʤʫ ʜʦʩʣʽʜʽ. 
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= 1 ,                                              (4.19) 

ɿ ʪʘʙʣʠʮʽ ɸ2 (ɼʦʜʘʪʦʢ ɸ)  ̔ʨʽʚʥʷʥʴ 2 ʨʦʟʜʽʣʫ, ʚʠʟʥʘʯʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ 

ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʣʷ ʢʨʠʪʝʨʽʶ v  ï ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ, 

ʙʽʦʧʘʣʠʚʽ ʪʘ ʾʭ ʩʫʤʽʰʝʡ 20% ʪʘ 50%, ʢʦʨʠʩʪʫʶʯʠʩʴ ʜʘʥʠʤʠ Microsoft Exʩel 

(ʜʠʚ. ɼʦʜʘʪʦʢ ɸ, ʪʘʙʣ. ɸ3, ɸ4). ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʦʜʠʤʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʢʨʠʪʝʨʽʶ gʝ ʚ ʟʘʢʦʜʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ 

ʜʠʟʝʣʴʥʦʛʦ, ʙʽʦʧʘʣʠʚʘ ʪʘ ʾʭ ʩʫʤʽʰʝʡ: 

2

2

2

121210 64,592,2929,63827,191248 XXXXXXyɺ +++++= ,   (4.20) 

2

2

2

1212120 64,596,3112,685,875,204269 XXXXXXyɺ +++++= ,         (4.21) 
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2

2

2

1212150 64,596,2634,964,1059,1838,275 XXXXXXyɺ +++++= ,         (4.22) 

2

2

2

12121100 7,1019,1352,684,875,2043,284 XXXXXXyɺ +++++= ,      (4.23) 

ʜʝ 
1

X , 
2

X  ï ʬʘʢʪʦʨʠ ʚ ʟʘʢʦʜʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

( )
26,1

302,4
1

-
= ʂʇʇ

U
X ,                                           (4.24) 

( )
6

22
2

-
=

ʦʨ
h

X ,                                             (4.25) 

ʈʦʟʢʦʜʦʚʫʻʤʦ ʾʭ, ʧʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ ʍ1 ʪʘ ʍ2 ʚ ʨʽʚʥʷʥʥʷ (4.20 ï 4.23): 

22 02,004,117,015,13,7283 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇɼʇ hUhUhUg +++--= ,    (4.26) 

22

20 02,004,1162,068,161,116,309 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇɺ hUhUhUg +++--= ,    (4.27) 

22

50 02,004,1165,07,158,115,316 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇB hUhUhUg +++--= ,    (4.28) 

22

100 02,004,116,07,164,1147,324 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇB hUhUhUg +++--= .    (4.29) 

ɺʝʣʠʯʠʥʘ W  ʟʥʘʭʦʜʠʪʴʩʷ ʟʽ ʰʚʠʜʢʦʩʪʽ v , ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ pB , ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʪʘ ʚʨʘʭʦʚʫʻ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ 
ʢ

B , ʷʢʫ 

ʟʥʘʭʦʜʠʤʦ ʯʝʨʝʟ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ ʧʣʫʞʥʦʛʦ ʢʦʨʧʫʩʫ 
ʧʢ

b : 

ʧʢʧʢʢ
nbB = .                                                   (4.30) 

ɺʠʟʥʘʯʘʻʤʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʪʘ ʢʨʠʪʝʨʽʻʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ: 

vbnW
ʢʧʢʧʢ
b1,0= .                                             (4.31) 

ɿʥʘʭʦʜʠʤʦ ʨʽʚʥʷʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʢʨʠʪʝʨʽʶ W  ʜʣʷ ʜʠʟʝʣʴʥʦʛʦ, 

ʩʫʤʽʰʝʚʦʛʦ ʙʽʦʧʘʣʠʚʘ. 

,025,0

6,116,071,158,1288,41

2

2

ʧʢʦʨ

ʧʢʂʇʇʧʢʦʨʂʇʇʧʢʦʨʧʢʂʇʇʧʢɼʇ

nh

nUnhUnhnUnW

+

+++--=

  (4.32)  

,025,0

04,116,071,102,1287,41

2

2

20

ʧʢʦʨ

ʧʢʂʇʇʧʢʦʨʂʇʇʧʢʦʨʧʢʂʇʇʧʢB

nh

nUnhUnhnUnW

+

+++--=
(4.33) 
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,025,0

04,116,071,158,1298,40

2

2

50

ʧʢʦʨ

ʧʢʂʇʇʧʢʦʨʂʇʇʧʢʦʨʧʢʂʇʇʧʢB

nh

nUnhUnhnUnW

+

+++--=
(4.34) 

,025,0

04,116,071,178,1165,41

2

2

100

ʧʢʦʨ

ʧʢʂʇʇʧʢʦʨʂʇʇʧʢʦʨʧʢʂʇʇʧʢB

nh

nUnhUnhnUnW

+

+++--=

(4.35) 

ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʟʥʘʯʥʠʢʘ, ʟʥʘʭʦʜʠʤʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ 

ʜʣʷ ʢʨʠʪʝʨʽʶ ʝʢʦʥʦʤʽʯʥʦʩʪʽ 
W

G : 

-  ʫ ʟʘʢʦʜʦʚʘʥʦʤʫ ʩʪʘʥʽ 

2

2

2

121210 3,87776,051,507,75,1639,22 XXXXXXyɺ +++++= ;      (4.36) 

2

2

2

1212120 3,87776,051,507,75,164,34 XXXXXXyɺ +++++= ;      (4.37) 

2

2

2

1212150 3,87764,08,75,88,146,92 XXXXXXyɺ +++++= ;       (4.38) 

2

2

2

12121100 3,87776,051,507,75,169,26 XXXXXXyɺ +++++= ;      (4.39) 

- ʫ ʨʦʟʢʦʜʦʚʘʥʦʤʫ ʩʪʘʥʽ 

W
G 22 02,08,12,082,174,1235,66 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇɼʇ hUhUhU +++--= ;   (4.40) 

 
W

G 22

20 02,008,12,082,174,1235,68 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇɺ hUhUhU +++--= ;   (4.41) 

W
G 22

50 02,006,116,07,168,113,69 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇɺ hUhUhU +++--= ;   (4.42) 

W
G 22

100 02,008,12,082,174,1285,70 ʦʨʂʇʇʦʨʂʇʇʦʨʂʇʇɺ hUhUhU +++--= . (4.43) 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʜʘʥ̔ ʪʘʙʣ. ɸ2 (ʜʦʜʘʪʦʢ ɸ), ʨʽʚʥʷʥʥʷ (4.16 ï 4.43) ʪʘ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ Mathcad 15, ʙʫʜʫʻʤʦ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʢʨʠʪʝʨʽʾʚ 

ʦʧʪʠʤʽʟʘʮʽʾ (ʜʠʚ. ʨʠʩ. 4.7 ï 4.9). 
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ʈʠʩʫʥʦʢ 4.7 ï ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ ge ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʢʪʦʨʽʚ Uʂʇʇ ʪʘ hʦʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: 1 ï ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 2 ï 

ʙʽʦʧʘʣʠʚʘ; 3 ï ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɺ50; 4 ï ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɺ20 

 

ʈʠʩʫʥʦʢ 4.8 ï ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʨʠʪʝʨʽʶ W  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʘʢʪʦʨʽʚ 
ʂʇʇ

U  ʪʘ 
ʦʨ

h   ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: 1 ï ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 2 ï ʙʽʦʧʘʣʠʚʘ; 3 ï 

ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɺ50; 4 ï ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɺ20 
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ʈʠʩʫʥʦʢ 4.9 ï ʇʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ ʢʨʠʪʝʨʽʶ ʝʢʦʥʦʤʽʯʥʦʩʪʽ 
W

G  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʘʢʪʦʨʽʚ 
ʂʇʇ

U  ʪʘ 
ʦʨ

h  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: 1 ï ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ; 2 ï ʙʽʦʧʘʣʠʚʘ; 3 ï 

ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɺ50; 4 ï ʩʫʤʽʰʝʚʦʛʦ ʧʘʣʠʚʘ ɺ20 

 

ʜʝ  ï ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚ U-ʪʽʡ ʩʪʨʽʯʮʽ ʤʘʪʨʠʮʽ ʧʣʘʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʦʜʘʪʦʢ ɸ, ʪʘʙʣ. ɸ2); 

 ï ʽʜʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ -̔ʪʦʛʦ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʻʤʦ ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ  ʜʣʷ 

ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʫ (ʜʠʚ. ʜʦʜʘʪʦʢ ɸ, ʪʘʙʣ. ɸ2). 

ʆʧʪʠʤʽʟʘʮʽʷ ʟʘ ʢʨʠʪʝʨʽʻʤ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ, ʪʦʙʪʦ ʧʨʠ  = 0 ʚʩʽ ʪʨʠ ʢʨʠʪʝʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʪʠʤʫʪʴ ʽʜʝʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ. 

ɿʘ ʫʟʘʛʘʣʴʥʝʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʙʠʨʘʻʤʦ ʜʦʩʣʽʜʠ, ʚ ʷʢʠʭ  ʤʘʻ 

ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʛʣʠʙʠʥ ʦʙʨʦʙʽʪʢʫ ʧʨʠ ʨʽʟʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʧʣʫʞʥʠʭ ʢʦʨʧʫʩʽʚ ʪʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʪʘ ʙʽʦʧʘʣʠʚʘ. ʆʧʪʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʟʘʥʦʩʠʤʦ ʚ ʪʘʙʣ. 4.1. 

ʇʝʨʝʚʽʨʢʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʚʦʜʠʤʦ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʌʽʰʝʨʘ (ʜʠʚ. ʜʦʜʘʪʦʢ ɸ, ʪʘʙʣ. ɸ5). 

Ui
y

0i
y

U
ɸ

U
ɸ

U
ɸ

U
ɸ
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ʊʘʙʣʠʮʷ 4.6 ï ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʦʨʥʦʛʦ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ʪʨʘʢʪʦʨʦʤ ʢʣʘʩʫ 1,4 ʪʘ ʥʘʚʽʩʥʠʤ 

ʧʣʫʛʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʧʘʣʠʚʥʠʭ ʩʫʤʽʰʝʡ  

ˉ 

ʧ/

ʧ 

ʆ
ʧ
ʪ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʽ
 

 

ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 

ʧ
ʘ
ʨ
ʘ
ʤ
ʝ
ʪ
ʨ
ʽ
ʚ

 

ʇ
ʝ
ʨ
ʝ
ʜ
ʘ
ʪ
ʦ
ʯ
ʥ
ʝ
 

ʯ
ʠ
ʩ
ʣ
ʦ
 
ʢ
ʦ
ʨ
ʦ
ʙ
ʢ
ʠ
 

ʧ
ʝ
ʨ
ʝ
ʜ
ʘ
ʯ
 

U
ʂ
ʇ
ʇ 

ɻ
ʣ
ʠ
ʙ
ʠ
ʥ
ʘ
 

ʦ
ʙ
ʨ
ʦ
ʙ
ʽ
ʪ
ʢ
ʫ
 

h
ʦ
ʨ  

ɺ
ʠ
ʜ
 
ʧ
ʘ
ʣ
ʠ
ʚ
ʘ

 

ʇ
ʠ
ʪ
ʦ
ʤ
ʘ
 

ʝ
ʬ
ʝ
ʢ
ʪ
ʠ
ʚ
ʥ
ʘ
 

ʚ
ʠ
ʪ
ʨ
ʘ
ʪ
ʘ
 
ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
 

g
e,
 
ʛ
/
(
ʢ
ɺ
ʪ
Ā
ʛ
ʦ
ʜ
)

 

ʇ
ʨ
ʦ
ʜ
ʫ
ʢ
ʪ
ʠ
ʚ
ʥ
ʽ
ʩ
ʪ

 ɹ

W
,
 
ʛ
ʘ
/
ʛ
ʦ
ʜ

  

ɺ
ʠ
ʪ
ʨ
ʘ
ʪ
ʘ
 
ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
 

G
w
,
 
ʢ
ʛ
/
ʛ
ʘ

 

ʋ
ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʝ
ʥ
ʠ
ʡ
 

ʢ
ʨ
ʠ
ʪ
ʝ
ʨ
ʽ
ʡ
 
ɸ
u

 

1 gmax ɺ0 4,602 18 ɺ0 247,000 0,826 16,959 0,047 

2 Wmax ɺ0 4,302 18 ɺ0 246,000 0,898 15,582 0,050 

3 gmax ɺ0 4,602 22 ɺ0 247,000 0,727 20,892 0,094 

4 Wmax ɺ0 4,302 22 ɺ0 246,000 0,810 18,743 0,098 

5 gmax ɺ0 4,602 26 ɺ0 247,000 0,598 25,387 0,094 

6 Wmax ɺ0 4,302 26 ɺ0 246,000 0,727 20,892 0,098 

7 hʦʨmax ɺ0 4,602 30 ɺ0 247,000 0,727 20,892 0,094 

8 hʦʨmax ɺ0 4,302 30 ɺ0 246,000 0,742 19,412 0,064 

9 gmax ɺ20 4,602 18 ɺ20 253,000 0,727 20,892 0,072 

10 Wmax ɺ20 4,302 18 ɺ20 251,000 0,742 19,412 0,048 

11 gmax ɺ20 4,602 22 ɺ20 253,000 0,571 24,701 0,034 

12 Wmax ɺ20 4,302 22 ɺ20 251,000 0,540 26,052 0,038 

13 gmax ɺ20 4,602 26 ɺ20 253,000 0,456 30,831 0,033 

14 Wmax ɺ20 4,302 26 ɺ20 251,000 0,374 34,751 0,015 

15 hʦʨmax ɺ20 4,602 30 ɺ20 253,000 0,374 40,660 0,072 

16 hʦʨmax ɺ20 4,302 30 ɺ20 251,000 0,301 43,173 0,015 

17 gmax ɺ50 4,602 18 ɺ50 257,000 0,504 28,003 0,026 

18 Wmax ɺ50 4,302 18 ɺ50 256,000 0,374 34,750 0,008 

19 gmax ɺ50 4,602 22 ɺ50 257,000 0,121 118,564 0,033 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.6. 

20 Wmax ɺ50 4,302 22 ɺ50 256,000 0,440 32,066 0,028 

21 gmax ɺ50 4,602 26 ɺ50 257,000 0,402 38,782 0,075 

22 Wmax ɺ50 4,302 26 ɺ50 256,000 0,650 23,948 0,078 

23 hʦʨmax ɺ50 4,602 30 ɺ50 257,000 0,939 17,209 0,102 

24 hʦʨmax ɺ50 4,302 30 ɺ50 256,000 0,402 38,782 0,078 

25 gmax ɺ100 4,602 18 ɺ100 266,000 0,775 20,835 0,073 

26 Wmax ɺ100 4,302 18 ɺ100 265,000 0,867 17,735 0,046 

27 gmax ɺ100 4,602 22 ɺ100 266,000 0,696 23,204 0,073 

28 Wmax ɺ100 4,302 22 ɺ100 265,000 0,775 20,835 0,076 

29 gmax ɺ100 4,602 26 ɺ100 266,000 0,650 23,948 0,051 

30 Wmax ɺ100 4,302 26 ɺ100 265,000 0,696 23,204 0,076 

31 hʦʨmaxɺ100 4,602 30 ɺ100 266,000 0,402 38,782 0,051 

32 hʦʨmaxɺ100 4,302 30 ɺ100 265,000 0,650 23,948 0,053 

 

4.5. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦ-ʚʽʙʨʘʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʙʣʦʢʫ ʽ ʧʫʣʴʩʘʮʽʡ ʪʠʩʢʫ ʚ ʧʘʣʠʚʦʧʨʦʚʦʜʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ 

ʜʠʟʝʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʩʪʝʥʜʘ çɼʝʣʴʬʽʥ - 1ʄè 

 

ʇʨʦʚʦʜʠʤʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʽʙʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʣʦʢʫ ʽ 

ʧʫʣʴʩʘʮʽʡ ʪʠʩʢʫ ʚ ʧʘʣʠʚʦʧʨʦʚʦʜʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʜʠʟʝʣʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʟʽ ʟʤʽʰʫʚʘʯʝʤ ʪʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʛʦ 

ʚʠʜʫ ʧʘʣʠʚʘ [140]. 

ʆʩʮʠʣʦʛʨʘʤʠ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʽ ʘʢʫʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ɼ-

240 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʽʩʥʠʭ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʦʢʘʟʘʥʽ 

ʥʘ ʨʠʩ. 4.15 ï 4.18.  
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ʈʠʩʫʥʦʢ 4.15 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʦʩʮʠʣʦʛʨʘʤʠ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʜʚʠʛʫʥʘ ɼ ï 

240 ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ 

 

 

ʈʠʩʫʥʦʢ 4.16 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʦʩʮʠʣʦʛʨʘʤʠ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʜʚʠʛʫʥʘ ɼ-240 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʧʘʣʠʚʘ 
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ʈʠʩʫʥʦʢ 4.17 ï ʆʩʮʠʣʦʛʨʘʤʠ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʽ ʫʣʴʪʨʘʟʚʫʢʫ ʜʣʷ ʜʚʠʛʫʥʘ ɼ-240 

ʥʘ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ  
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ʈʠʩʫʥʦʢ 4.18 ï ʆʩʮʠʣʦʛʨʘʤʠ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʽ ʫʣʴʪʨʘʟʚʫʢʫ ʜʚʠʛʫʥʘ ɼ-240 ʥʘ 

ʨʝʞʠʤʘʭ ʯʘʩʪʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ  

 




































