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ɸʅʆʊɸʎɯʗ 

 ʎʶʧʠʥ ɭ.ɯ. ɼʽʡʩʥʘ ʨʦʙʦʪʘ ʚʫʟʣʽʚ ʬʝʨʤ ʟ ʪʨʫʙ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ. 

ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

192 ï ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷ, ʛʘʣʫʟʴ ʟʥʘʥʴ 19 ï ɸʨʭʽʪʝʢʪʫʨʘ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ. ï ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ. 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2025 ʨ. 

 ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

 ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʩʪʦʨʦʚʦʾ ʬʝʨʤʠ ʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʚʫʟʣʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʥʦʩʫ ʛʘʨʷʯʦʛʦ ʮʠʥʢʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʦʛʣʷʜʽʚ, ʘʥʘʣʽʟʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ 

ʧʨʘʢʪʠʢ ʪʘ ʜʦʩʣʽʜʞʝʥʴ, ʯʠʩʝʣʴʥʠʭ ʩʢʽʥʯʝʥʦ-ʝʣʝʤʝʥʪʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ: 

- ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʦʩʽʙʥʠʢʘʭ 

ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʦ ʦʧʠʩʘʥʦ ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʥʘ ʩʪʽʡʢʽʩʪʴ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʚʽʜʩʫʪʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʤʝʞʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ ʪʘ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʟʥʘʯʝʥʥʷ ʚ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ. ɺʽʜʩʫʪʥʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʯʢʦʚʦʛʦ ʟʥʦʩʫ ʛʘʨʷʯʦʛʦ 

ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

- ʚʠʟʥʘʯʝʥʦ ʩʪʽʡʢʽʩʪʴ ʩʪʘʣʝʚʠʭ ʩʪʨʠʞʥʽʚ ʩʪʘʣʝʚʦʾ ʬʝʨʤʠ ʟ ʞʦʨʩʪʢʠʤʠ ʟʚʘʨʥʠʤʠ 

ʚʫʟʣʘʤʠ ʧʨʠ ʜʽʡʩʥʽʡ ʨʦʙʦʪʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤ ʽʟ ʩʪʘʣʝʚʠʭ 

ʪʨʫʙ; 

- ʚʠʟʥʘʯʝʥʦ ʩʪʽʡʢʽʩʪʴ ʧʨʫʞʥʠʭ ʩʪʨʠʞʥʽʚ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʩʪʘʣʝʚʠʭ 

ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʴ; 

- ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʥʮʠʧʦʚʽ ʧʦʣʦʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʦʮʠʥʢʦʚʘʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʋ ʬʽʣʦʩʦʬʩʴʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʚʫʟʣʽʚ ʬʝʨʤ ʽʟ ʪʨʫʙ, ʱʦ ʤʘʶʪʴ 

ʧʦʯʘʪʢʦʚʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ, ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʣʠʰʝ ʽʥʞʝʥʝʨʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ. ʎʝ 

ʧʠʪʘʥʥʷ ʪʦʨʢʘʻʪʴʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʧʨʠʨʦʜʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ, 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʬʦʨʤ ʽ ʤʝʞʽ ʣʶʜʩʴʢʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ɾʦʜʥʘ 

ʨʝʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ ʜʦʩʢʦʥʘʣʦʶ ï ʟʘʚʞʜʠ ʽʩʥʫʶʪʴ ʚʽʜʭʠʣʝʥʥʷ, 

ʜʝʬʦʨʤʘʮʽʾ ʯʠ ʽʥʰʽ ʬʦʨʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʝʪʘʬʦʨʫ ʩʘʤʦʛʦ ʙʫʪʪʷ ï ʜʝ ʽʜʝʘʣ ʥʽʢʦʣʠ ʥʝ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʚʥʽʩʪʶ, ʘ 

ʩʪʽʡʢʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ ʩʚʽʪʫ. 

ɺ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʛʣʷʜ ʧʨʦʙʣʝʤʘʪʠʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʪʽʡʢʦʩʪʽ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ. 

ʆʧʠʩʘʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʚʫʟʣʽʚ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʥʘ 

ʨʦʙʦʪʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʦʧʠʩʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʘʪʝʛʦʨʽʾ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʘʥʪʠʢʦʨʦʟʽʡʥʠʡ ʟʘʭʠʩʪ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʮʠʥʢʦʚʠʤ ʧʦʢʨʠʪʪʷʤ.  

ɺ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʧʦʚʝʜʽʥʢʫ ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʙʣʦʢʫ ʬʝʨʤ ʽʟ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʪʘ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʠʢʦʥʘʥʦ ʯʠʩʝʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʴʦʭ ʪʠʧʽʚ ʩʭʝʤ: - ʟ ʰʘʨʥʽʨʥʠʤ ʟôʻʜʥʘʥʥʷʤ ʚʩʽʭ 

ʚʫʟʣʽʚ ʙʣʦʢʫ ʬʝʨʤ; - ʥʝʨʦʟʨʽʟʥʽ ʧʦʷʩʠ ʬʝʨʤ, ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ ʧʨʠʻʜʥʘʥʽ ʰʘʨʥʽʨʥʦ; - 

ʧʦʷʩʠ ʬʝʨʤ ʽ ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ ʟôʻʜʥʘʥʥʽ ʞʦʨʩʪʢʦ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʙʫʣʦ 

ʧʦʨʽʚʥʷʥʦ ʪʘ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʤʘʣʴʥʦʾ ʩʭʝʤʠ ʧʨʠʡʥʷʪʽ ʧʝʨʝʨʽʟʠ. ɺʠʢʦʥʘʥʽ ʯʠʩʣʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʟ ʦʜʥʽʻʶ ʞʦʨʩʪʢʦʶ ʦʧʦʨʦʶ ʪʘ ʟ ʜʨʫʛʦʶ 

ʧʨʫʞʥʦʶ ʦʧʦʨʦʶ. ɺʠʟʥʘʯʝʥʘ ʬʦʢʫʩʥʘ ʪʦʯʢʘ ʽʟ ʩʪʘʣʦʶ ʢʦʦʨʜʠʥʘʪʦʶ ʨʽʚʥʦʶ ʟʥʘʯʝʥʥʶ 

ʧʘʨʘʤʝʪʨʘ ʩʪʽʡʢʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ 

ʜʦʜʘʪʢʦʚʠʭ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʽʚ ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɺ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʚʠʢʦʥʘʥʽ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʴ ʚ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʧʨʫʞʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙʯʘʩʪʠʭ ʩʪʨʠʞʥʽʚ ʧʨʠ ʨʦʙʦʪʽ ʬʝʨʤ ʽʟ 

ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʧʨʠ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʥʷʭ. ʇʨʦʚʝʜʝʥʽ ʯʠʩʣʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʨʠʞʥʷ ʫʤʦʚʥʦ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʟ 
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ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ. ʇʨʦʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʽ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʨʠʞʥʷ ʫʤʦʚʥʦ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʜʣʷ ʚʧʣʠʚʫ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʾ ʦʧʦʨʠ. ʈʦʟʨʦʙʣʝʥʠʡ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ 

ʩʪʨʠʞʥʽʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʽʜʭʠʣʝʥʥʷʭ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ 

ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʞ ʜʝʬʦʨʤʦʚʘʥʦʶ ʚʽʩʩʶ 

ʩʪʨʠʞʥʷ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʞʦʨʩʪʢʦʾ 

ʦʧʦʨʠ. 

ɺ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʴ ʟ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ 

ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ ʪʨʫʙʯʘʩʪʠʭ ʧʦʨʦʞʥʠʩʪʠʭ ʝʣʝʤʝʥʪʽʚ. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʫʩʠʣʴ ʚ ʟʚʘʨʥʠʭ ʰʚʘʭ 

ʧʨʠʻʜʥʘʥʥʷ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʜʦ ʪʨʫʙʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʢʘʟʘʣʠ 

ʷʢʽʩʥʠʡ ʟʙʽʛ. ɺʠʢʦʥʘʥʦ ʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʴ ʢʦʤʧʦʥʝʥʪʥʠʤ 

ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʽʜʽʡʪʠ ʚʽʜ ʢʣʘʩʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʘʥʘʣʽʟʫ 

ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʟôʻʜʥʘʥʥʷ. 

ɺ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʦʮʽʥʢʫ ʪʦʯʢʦʚʦʾ ʢʦʨʦʟʽʾ 

ʧʦʚʝʨʭʥʽ ʦʢʨʝʤʠʭ ʛʨʫʧ ʢʦʥʩʪʨʫʢʮʽʡ. ʋʜʦʩʢʦʥʘʣʝʥʦ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ ʽ ʚʫʟʣʽʚ ʩʪʘʣʝʚʠʭ ʜʦʨʦʞʥʽʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʪʘ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ 

ʦʮʠʥʢʦʚʘʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʽʡʢʽʩʪʴ ɽʡʣʝʨʘ, ʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʩʪʽʡʢʽʩʪʴ ʧʨʫʞʥʠʭ 

ʩʪʨʠʞʥʽʚ, ʞʦʨʩʪʢʘ ʦʧʦʨʘ, ʧʨʫʞʥʘ ʦʧʦʨʘ, ʦʙʩʪʝʞʝʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʩʪʨʠʞʥʽʚ, ʧʨʫʞʥʘ 

ʨʦʙʦʪʘ, ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ, ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʢʦʝʬʽʮʽʻʥʪ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʪʝʭʥʽʯʥʠʡ ʦʛʣʷʜ, ʬʣʘʥʮʝʚʽ ʚʫʟʣʠ, ʥʘʧʨʫʞʝʥʥʷ, ʟʚʘʨʥʽ ʰʚʠ, 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʫʩʠʣʣʷ, ʟʥʦʩ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʛʘʨʷʯʝ ʮʠʥʢʫʚʘʥʥʷ, ʝʢʚʽʚʘʣʝʥʪʥʽ 

ʥʘʧʨʫʞʝʥʥʷ, ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʤʧʦʥʝʥʪʥʠʡ ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʥʘʜʽʡʥʽʩʪʴ, ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥʪʨʦʣʴ. 
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Main content of the dissertation 

The dissertation focuses on the development and investigation of the stress-strain state 

of steel spatial truss structures with initial imperfections in joints and the study of the wear 

process of hot-dip galvanized coatings on structures. 

Based on reviews, analyses of domestic and foreign practices and studies, numerical 

finite element analyses, and experimental investigations: 

- It was determined that domestic and international regulatory documents and manuals only 

superficially describe the influence of initial imperfections on the stability of steel structures. 

There is a lack of studies regarding imperfections that arise during the service life of a 

building and imperfection values exceeding normative limits. No research has been 

conducted on localized wear of hot-dip galvanized coatings on steel surfaces. 

- The stability of steel members of a truss with rigid welded joints under actual load 

conditions of a spatial truss block made of steel tubes was determined. 

- The stability of elastic members with initial imperfections in steel trusses with rigid joints 

was determined. 

- Methods for calculating welded joints in flanged node connections were improved. 

- Fundamental principles for assessing the physical wear of galvanized coatings on steel 

surfaces during operation were established. 

In the philosophical context, the study of truss joints with initial imperfections goes 

beyond purely engineering issues. It touches upon fundamental notions of the material 

world, imperfection of forms, and the limits of human design and construction. No real 

structure is perfectly flawlessðthere are always deviations, deformations, or other forms of 

imperfection. In this sense, structures can be seen as a metaphor for existence itself, where 
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the ideal is never fully achieved, and stability and reliability are tested through interaction 

with the unpredictability of the world. 

In the first chapter, a review of the research problems concerning the stability of 

centrally compressed members considering initial imperfections is presented. Structural 

solutions for truss joints with rigid connections and recommendations for design decisions 

are described. The influence of defects and damages on the performance of steel structures 

is analyzed, with recommendations for their mitigation. Categories of aggressive 

environments and corrosion protection of steel structures with zinc coatings are analyzed. 

The second chapter provides a detailed description of the actual behavior of a spatial 

truss block of steel tubes with rigid joints under load. Numerical analysis was performed for 

three types of schemes: - with hinged connections at all nodes of the truss block, - continuous 

truss chords with lattice elements connected hinge-wise, - truss chords and lattice elements 

rigidly connected. 

Calculation results were compared, and cross-sections were chosen based on the 

optimal scheme. Numerical studies of a centrally compressed member with one rigid support 

and another elastic support were performed. A focal point with a constant coordinate equal 

to the stability parameter value was determined. A methodological approach was developed, 

accounting for initial additional bending moments and initial eccentricities arising during 

fabrication. 

In the third chapter, numerical studies of stress changes in centrally compressed 

elastic steel tubular members of trusses with rigid joints under various initial deviations were 

conducted. Numerical investigations of the deformed state of a conditionally centrally 

compressed member with initial imperfections were carried out. Additional numerical 

studies were performed to assess the effect of elastic support stiffness. A methodological 

approach for determining the deformed state of centrally compressed members at maximum 

deviations arising during fabrication, assembly, or operation was developed. Patterns 

between the deformed member axis and the load factor for different initial deviations of the 

rigid support were established. 

The fourth chapter develops a theoretical approach for more accurate calculation of 

welded joints in flanged connections with inserted stiffening ribs of steel trusses with tubular 
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hollow members. The calculation method allows determining the uneven distribution of 

forces in welded joints connecting the flange to tubular elements. Comparison of the results 

with finite element analysis showed good agreement. Numerical studies of flanged 

connections using the component finite element method were performed, enabling analysis 

beyond the classical approach of overall joint stiffness. 

In the fifth chapter, it was established that it is advisable to evaluate localized 

corrosion for specific groups of structures. The physical-mathematical model of zinc coating 

wear on elements and joints of steel road structures under urban open-air conditions was 

improved based on experimental data. A methodology for assessing the physical wear of 

galvanized coatings on steel structures was developed. 

Keywords: Euler stability, steel structures, stability of elastic members, rigid support, 

elastic support, inspection, slenderness of members, elastic behavior, stability criterion, 

structural stability modeling, effective length factor, technical survey, flange joints, stresses, 

welds, design forces, zinc coating degradation, hot-dip galvanizing, equivalent stresses, 

numerical modeling, component finite element method, reliability, non-destructive testing. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʤʫ ʜʦ ʧʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ 

ʢʘʪʝʛʦʨʽʾ çɸè, ʷʢʝ ʮʠʪʫʻʪʴʩʷ ʫ ʨʝʬʝʨʘʪʠʚʥʽʡ ʙʘʟʽ Web of Science 

1. Bilyk S.I., Bilyk A.S., Nilova T.O., Shpynda V.Z., Tsyupyn E.I. Bucking of the steel frames 

with the I-shaped cross-section columns of variable web height. Strength of Materials and 

Theory of Structures. 2018. ˉ100. P. 140-154. http://opir.knuba.edu.ua/zbirnyk-100. 

ʆʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʧʨʠ ʚʪʨʘʪʽ ʩʪʽʡʢʦʩʪʽ ʨʘʤ. 

2. Bilyk S., Bilyk A., Tsyupyn E. The stability of elastic elements in a deformed state with 

initial structural form imperfections for truss elements with rigid nodes was studied. 

Strength of Materials and Theory of Structures. 2022. ˉ109. P. 213-228. 

https://doi.org/10.32347/2410-2547.2022.109.213-228. ʆʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʜʝʬʦʨʤʘʮʽʡʥʠʡ ʩʪʘʥ ʮʝʥʪʨʘʣʴʥʦ-

ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʽʜʭʠʣʝʥʥʷʭ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʤʫ ʜʦ ʧʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ                                   

ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʢʘʪʝʛʦʨʽʾ çɹè 

3. ɹʽʣʠʢ ɸ.ʉ., ʎʶʧʠʥ ɭ.ɯ. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʨʫʞʥʦʩʪʽ ʚʫʟʣʘ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʜʦʚʞʠʥʫ 

ʩʪʘʣʝʚʠʭ ʢʦʣʦʥ ʤʘʣʦʧʦʚʝʨʭʦʚʠʭ ʨʘʤ. ʄʽʩʪʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ. 

2018. ˉ67. ʉ. 85-93. http://nbuv.gov.ua/UJRN/MTP_2018_67_16. ʆʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ 

ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʷ ʥʘ ʧʨʫʞʥʠʭ ʦʧʦʨʘʭ ʧʨʠ ʚʽʣʴʥʦʤʫ ʧʨʫʞʥʦʤʫ ʟʘʢʨʽʧʣʝʥʥʽ 

ʚʝʨʭʥʴʦʾ ʦʧʦʨʠ. 

4. ɹʽʣʠʢ ɸ., ʎʶʧʠʥ ɭ., ɼʞʘʥʦʚ ʃ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 
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http://opir.knuba.edu.ua/zbirnyk-100
https://doi.org/10.32347/2410-2547.2022.109.213-228
http://nbuv.gov.ua/UJRN/MTP_2018_67_16
https://doi.org/10.32347/2522-4182.4.2019.70-77
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https://doi.org/10.32347/2076-815x.2020.75.55-71
https://doi.org/10.32347/2522-4182.8.2021.25-31
https://doi.org/10.32347/2522-4182.16.2025.56-65
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ɿʄɯʉʊ 

ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ ʊɸ ʇʆɿʅɸʏɽʅʔéééééééééééééééé..é14 

ɺʉʊʋʇéééééééééééééééééééééééééééééééé15 

ʈʆɿɼɯʃ 1. ʂʆʅʉʊʈʋʂʊʀɺʅɽ ʈɯʐɽʅʅʗ ʌɽʈʄ ɿ ɾʆʈʉʊʂʀʄʀ ɺʋɿʃɸʄʀ ʊɸ 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ ʊɸ ʇʆɿʅɸʏɽʅʔ 

Ix  ʧʦʩʪʽʡʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ 

Mx0  ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪ 

Mxz  ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚ ʜʦʚʽʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟ ʢʦʦʨʜʠʥʘʪʦʶ z 

ὥ   ʪʦʚʱʠʥʘ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʽ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

Ὕ   ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ 

‌  hʚʠʜʢʽʩʪʴ ʟʥʦʩʫ (ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ) ʮʠʥʢʫ 

Ὕ  ʧʨʦʝʢʪʥʠʡ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ὸ   ʧʨʦʝʢʪʥʘ ʪʦʚʱʠʥʠ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ὶ  ʨʘʜʽʫʩ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ 

ὰ  ʟʦʚʥʽʰʥʽʡ ʧʝʨʠʤʝʪʨ ʪʨʫʙ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʚʘʨʥʠʭ h ʚ̔ ʚ 

ὔ  ʨʦʟʪʷʛʫʶʯʝ ʟʫʩʠʣʣʷ ʚ ʟʚʘʨʥʦʤʫ ʰʚʽ 

ὰ  ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʦ ʪʦʨʮʶ ʪʨʫʙʠ 

Ὠ  ʜʽʘʤʝʪʨ ʪʨʫʙʠ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ 

ὥ  ʧʦʪʦʯʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʙʦʣʪʘ ʜʦ ʪʨʫʙʠ 

kr ï ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ 
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ɺʉʊʋʇ 

 ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ:  

ʉʪʘʣʝʚʽ ʬʝʨʤʠ ʟ ʪʨʫʙʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʦʚʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ 

ʥʘʣʝʞʘʪʴ ʜʦ ʝʬʝʢʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʩʫʯʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʱʦ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʦʢʨʠʪʪʷʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʘʜʽʡʥʽʩʪʴ ʽ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʘʣʴʥʦʾ ʨʦʙʦʪʠ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʩʪʽʡʢʩ̔ʪɹ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʪʘ 

ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʴ ʫ ʚʫʟʣʘʭ. ɺʦʜʥʦʯʘʩ ʪʨʘʜʠʮʽʡʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠʢʠ ʥʝ 

ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʨʘʭʦʚʫʶʪʴ ʩʢʣʘʜʥʫ ʧʨʦʩʪʦʨʦʚʫ ʨʦʙʦʪʫ ʬʝʨʤ ʪʘ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʫʟʣʽʚ ʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʩʪʘʣʝʚʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. ʋ ʚʠʧʘʜʢʫ ʦʮʠʥʢʦʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʽʜ ʜʽʻʶ ʘʛʨʝʩʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʝʣʝʤʝʥʪʽʚ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʫ ʧʦʙʫʜʦʚʽ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʫ ʟʥʦʩʫ ʮʠʥʢʫ, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʥʩʪʨʫʢʮʽʡ.  

ʂʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʴ, ʯʠʩʣʦʚʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʟʘʭʠʩʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʡ ʙʝʟʧʝʢʠ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ. 

 ɿʚôʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ  

 ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʦʚôʷʟʘʥʽ ʟ 

ʥʘʧʨʷʤʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2024 ʨʦʢʠ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʤʝʪʘʣʝʚʠʭ ʪʘ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ (ʂʅʋɹɸ) ʚ ʤʝʞʘʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʝʤʠ: çʈʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʣʝʚʠʭ ʨʘʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʬʝʢʪʠʚʥʠʭ ʜʚʦʪʘʚʨʦʚʠʭ ʧʨʦʬʽʣʽʚ 



16 
 

ʝʥʝʨʛʦʝʢʦʥʦʤʽʯʥʠʭ ʙʫʜʽʚʝʣʴè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ: 0121U111715), ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʢʘʟʫ ʂʅʋɹɸ ʚʽʜ 03.06.2021 ˉ 243. 

 ʄʝʪʘ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡʩʥʦ ʾʨʦʙʦʪʠ ʪʘ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ  ʝʣʝʤʝʥʪʽʚ  ʩʪʘʣʝʚʠʭ ʬʝʨʤ  ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ  ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʝʰʽʪʯʘʩʪʦʛʦ ʙʣʦʢʫ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥ̫ ʤ ʧʦʯʘʪʢʦʚʠʭ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ.    ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʧʦʢʨʠʪʪʷ ʧʽʜ ʯʘʩ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ  

 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʪʘʣʝʚ ̔ʬʝʨʤʠ ʧʦʢʨʠʪʪʷ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʜʦʨʦʞʥʴʦ ʾ

ʢʦʥʩʪʨʫʢʮʽ ʾʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʛʘʭ. 

 ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʙʦʪʘ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʝʰʽʪʯʘʩʪʦʛʦ ʙʣʦʢʫ. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʚʠʭ 

ʬʝʨʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ. ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʚ 

ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ ʽʟ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʧʦʢʨʠʪʪʷ ʧʽʜ ʯʘʩ ʜʦʚʛʦʪʨʠʚʘʣʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ. 

 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʝʪʦʜ ʧʦʯʘʪʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʤʝʪʦʜʠ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ, ʤʝʪʦʜʠ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ, ʤʝʪʦʜʠ ʪʝʦʨʽʾ 

ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʘʥʘʣʽʟ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʯʠʩʝʣʴʥʠʡ 

ʢʦʤʧʦʥʝʥʪʥʠʡ ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʯʠʩʝʣʴʥʠʡ ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʤʝʪʦʜ ʯʠʩʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

 ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʝʰʽʪʯʘʩʪʦʛʦ ʙʣʦʢʫ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

2. ɺʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʥʘ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪ ʩʪʘʣʝʚʠʭ ʬʝʨʤ. 

3. ɺʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ ʽʟ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ.  

4. ʈʦʟʨʦʙʠʪʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ʩʪʘʣʝʚʠʭ ʬʝʨʤ. ɺʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ ʧʽʜ ʯʘʩ 
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ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ. 

5. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ ̔  ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʦʮʠʥʢʦʚʘʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

 ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

 ɺʧʝʨʰʝ: 

ï ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʜʝʬʦʨʤʦʚʘʥʦʶ ʚʽʩʩʶ ʩʪʨʠʞʥʷ ʪʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʟʘ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥ ɹʞʦʨʩʪʢʦʾ ʦʧʦʨʠ; 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʨʠʪʝʨʽʶ ʩʪʽʡʢʦʩʪʽ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʟʘ ʫʤʦʚ ʞʦʨʩʪʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ 

ʦʧʦʨʠ ʪʘ ʧʨʫʞʥʦʶ ʟ ʜʨʫʛʦʛʦ; 

ï ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ 

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʯʘʪʢʦʚʠʭ 

ʚʽʜʭʠʣʝʥ,ɹ ɦʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʧʽʜʚʠʱʝʥʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʬʣʘʥʮʝʚʠʭ 

ʟôʻʜʥʘʥʴ ʟ̔ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʚ ʩʪʘʣʝʚʠʭ ʬʝʨʤʘʤ ̔ʟ ʪʨʫʙʯʘʩʪʠʭ 

ʧʦʨʦʞʥʠʩʪʠʭ ʝʣʝʤʝʥʪʽʚ; 

ï ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʦʮʠʥʢʦʚʘʥʦʛʦ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ 

ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʡ ʫʟʘʛʘʣʴʥʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘʪʫʨʥʠʭ 

ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʽʚ ʪʘ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ ʥʘ ʦʧʦʨʘʭ ʜʣʷ ʝʣʝʤʝʥʪʽʚ 

ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ̔ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ; 

ï ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʞʦʨʩʪʢʦʩʪʽ ʚʫʟʣʽʚ ʟôʻʜʥʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

ʧʦʚʝʨʭʥʽ ʝʣʝʤʝʥʪʽʚ ʽ ʚʫʟʣʽʚ ʩʪʘʣʝʚʠʭ ʜʦʨʦʞʥʽʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʤʽʩʪʘ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ ʪʘ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ.  

 ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʧʨʘʢʪʠʯʥʽʡ ʮʽʥʥʦʩʪʽ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʽʟ ʪʨʫʙʯʘʩʪʠʭ 
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ʝʣʝʤʝʥʪʽʚ ʽ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. ʈʦʟʨʦʙʣʝʥʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ 

ʟʚʘʨʥʠʭ ʰʚʽʚ ʫ ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ ʧʝʨʝʚʽʨʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʥʦʩʫ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʘʛʨʝʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʨʝʤʦʥʪʫ ʘʙʦ ʧʽʜʩʠʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʫʟʣʦʚʠʭ 

ʟôʻʜʥʘʥʴ ʜʦʟʚʦʣʷʶʪʴ ʫʪʦʯʥʠʪʠ ʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʫ 

ʬʝʨʤʘʭ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ. 

 ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 16 ʨʦʙʽʪ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʢʣʘʜʝʥʽ ʚ 2-ʭ ʩʪʘʪʪʷʭ ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʛʦ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʢʘʪʝʛʦʨʽʾ çɸè, ʷʢʝ ʮʠʪʫʻʪʴʩʷ ʫ ʨʝʬʝʨʘʪʠʚʥʽʡ ʙʘʟʽ Web of 

Science, 6 ʩʪʘʪʪʷʭ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʢʘʪʝʛʦʨʽʾ çɹè. 8 ʨʦʙʽʪ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʷʢ ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʫ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ 

 ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʨʦʟʨʦʙʢʠ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʪʴ ʜʠʩʝʨʪʘʮʽʾ, ʚʠʢʦʥʘʥʽ ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ. ɺʠʙʽʨ ʪʝʤʠ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʝʥʝʨʫʚʘʥʥʷ 

ʽʜʝʡ ʱʦʜʦ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʘ ʩʘʤʝ: 

ï ɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɹʫʜʽʚʣʷ ʪʘ ʩʧʦʨʫʜʠ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ: ʩʫʯʘʩʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾè ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʂʠʾʚ, 24-25 ʪʨʘʚʥʷ, 

2018 ʨ.); 

ï 27th International conference on materials and technology çStability and dynamics of 

variable cross-section cantilever steel structuresè (Portoroģ, Slovenia. 16-18 October, 2019); 

ï ɯʍ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤè (ʤ. ʏʝʨʥʽʛʽʚ, 14-16 ʪʨʘʚʥʷ, 2019 ʨ.); 
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ï ʍ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤè (ʤ. ʏʝʨʥʽʛʽʚ, 29-30 ʯʝʨʚʥʷ, 2020 ʨ.); 

ï ʍɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤè (ʤ. ʏʝʨʥʽʛʽʚ, 26-27 ʪʨʘʚʥʷ, 2021 ʨ.). 

ï ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʙʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʤʝʪʘʣʫ ʪʘ ʜʝʨʝʚʠʥʠè (ʤ. ʆʜʝʩʘ, 10-12 ʯʝʨʚʥʷ, 2021 ʨ.); 

ï ʍɯV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤè (ʤ. ʏʝʨʥʽʛʽʚ, 23-24 ʪʨʘʚʥʷ, 2024 ʨ.); 

ï V ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɹʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ: ʩʫʯʘʩʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾè (ʤ. ʂʠʾʚ, 14-16 ʪʨʘʚʥʷ, 2025 ʨ.). 

 ʇʫʙʣʽʯʥʘ ʧʨʝʟʝʥʪʘʮʽʷ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʾʾ ʦʙʛʦʚʦʨʝʥʥʷ 

ʚʽʜʙʫʚʘʣʠʩʴ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʢʘʬʝʜʨʠ ʤʝʪʘʣʝʚʠʭ ʪʘ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʂʅʋɹɸ (ʤ. 

ʂʠʾʚ, 2025 ʨʽʢ). 

 ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʝʨʝʣʽʢʫ 

ʩʢʦʨʦʯʝʥʴ ʪʘ ʧʦʟʥʘʯʝʥʴ, ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 180 ʩʪʦʨʽʥʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻ 168 ʩʪʦʨʽʥʦʢ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ï 10 ʩʪʦʨʽʥʦʢ, 

ʜʦʜʘʪʢʠ ï 2 ʩʪʦʨʽʥʢʠ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ, ʢʨʽʤ ʪʝʢʩʪʫ, ʚʢʣʶʯʘʻ ʪʘʙʣʠʮʽ, ʨʠʩʫʥʢʠ ʪʘ 

ʬʦʨʤʫʣʠ. 

 ʇʦʜʷʢʘ. ɺʠʩʣʦʚʣʶʶ ʛʣʠʙʦʢʫ ʧʦʜʷʢʫ ʩʠʣʘʤ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ, ʚʦʣʦʥʪʝʨʘʤ, 

ʤʝʜʠʢʘʤ ʪʘ ʨʷʪʫʚʘʣʴʥʠʢʘʤ ʟʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʥʝʟʘʣʝʞʥʽʡ ʜʝʨʞʘʚʽ. ɺʠʩʣʦʚʣʶʶ ʧʦʜʷʢʫ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʫ ï ʜʦʢʪʦʨʫ ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ɹʽʣʠʢʫ ʉʝʨʛʽʶ ɯʚʘʥʦʚʠʯʫ ʪʘ ʢʦʣʝʛʘʤ ʟ ʢʘʬʝʜʨʠ ʤʝʪʘʣʝʚʠʭ ʽ 

ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʈʆɿɼɯʃ 1. ʂʆʅʉʊʈʋʂʊʀɺʅɽ ʈɯʐɽʅʅʗ ʌɽʈʄ ɿ ɾʆʈʉʊʂʀʄʀ ɺʋɿʃɸʄʀ 

ʊɸ ʉʋʏɸʉʅɸ ʄɽʊʆɼʆʃʆɻɯʗ ɰʍ ʈʆɿʈɸʍʋʅʂʋ 

 

1.1 ʆʛʣʷʜ ʧʨʦʙʣʝʤʘʪʠʢʠ ʪʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʝʥʴ 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʫ ʤʝʞʘʭ ʧʨʫʞʥʦʾ 

ʨʦʙʦʪʠ ʩʪʘʣʽ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʤʘʶʪʴ ʪʨʠʚʘʣʫ 

ʽʩʪʦʨʽʶ ʪʘ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʜʦʨʦʙʦʢ [2é9]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʣʠ 

ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ʥʦʨʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢ ʫ ɭʚʨʦʧʽ, ʪʘʢ ʽ ʚ 

ʋʢʨʘʾʥʽ [2, 23]. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʩʪʨʠʞʥʽʚ ʟʤʽʥʥʦʛʦ ʧʝʨʝʨʽʟʫ [7, 8, 9] , ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʘʣʝʚʠʭ ʨʘʤʘʭ [12, 13]. ʆʢʨʝʤʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʥʦʚʽʪʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʜʚʦʪʘʚʨʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʟ ʧʣʘʚʥʦ ʟʤʽʥʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʧʦ ʜʦʚʞʠʥʽ [10]. ɸʢʪʫʘʣʴʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ 

ʟʘʜʘʯʽ ʫʪʦʯʥʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʪʘ ʬʦʨʤ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʜʣʷ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʫʞʥʠʭ ʨʘʤ [16é19] ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʩʠʩʪʝʤ [25, 26]. ɿʥʘʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʘ ʪʝʦʨʽʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʪʦʥʢʦʩʪʽʥʥʠʭ ʩʪʨʠʞʥʽʚ [10, 20, 21], ʫ 

ʷʢʽʡ ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʢʣʘʜʥʘ ʛʝʦʤʝʪʨʽʷ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʨʽʟʽʚ [20, 21]. 

ɺʘʞʣʠʚʠʤ ʥʘʫʢʦʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʢʠ ʩʪʽʡʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʚʠʪʢʫ 

ʦʙʤʝʞʝʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ [2é7, 20, 22, 23, 24], ʱʦ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʘʚʘʨʽʡʥʠʭ ʘʙʦ 

ʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ [14, 15]. 

ʂʣʶʯʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʮʽ ʚʽʜʭʠʣʝʥʥʷ 

ʟʤʽʥʶʶʪʴ ʥʝʩʫʯʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʝʣʝʤʝʥʪʘ ð ̫ ʢ ʫ ʚʠʧʘʜʢʫ ʥʘʷʚʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʨʝʟʝʨʚʽʚ, ʪʘʢ ʽ ʚ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʬʘʢʪʠʯʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʠʛʠʥʠ ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʦʻʢʪʥʦ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʥʘʣʝʞʠʪʴ ʢʣʘʩʠʯʥʠʤ ʧʨʘʮʷʤ ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [47, 48, 49, 60, 61], 

ʩʝʨʝʜ ʷʢʠʭ ɽʡʣʝʨ ʃ. (Euler, L.,1759 ʨ.), ʖʥʛ ʊ. (Youngs T., 1807), ʃʘʤʘʨʣʴ ɽ., ʍʝʡʤʽ 

ʄ., ɽʡʥʛʝʣʴʛʘʨʜʪ ɻ., ɽʥʛʝʩʝʨ ʌ. (F. Engesser, 1889), ʂʦʥʩʽʜʝʨ ɸ. (Considerʝ A., 1891 
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ʨ.), ʂʘʨʤʘʥ ʊ. (Theodore von K§rm§n,1908). ɺʘʛʦʤʠʤ ʝʪʘʧʦʤ ʫ ʨʦʟʚʠʪʢʫ ʧʨʠʢʣʘʜʥʦʾ 

ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ ʩʪʘʣʠ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʢʦʥʘʥʽ ʗʩʠʥʩʴʢʠʤ ʌ. ʉ. ʫ 1892ï1893 ʨʨ. [47, 

48, 49, 61] , ʷʢʠʡ ʩʠʩʪʝʤʘʪʠʟʫʚʘʚ ʜʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ɹʘʫʰʠʥʛʝʨʘ ʁ., ʊʝʪʤʘʡʻʨʘ ʃ. ʪʘ 

ʂʦʩʽʥʜʝʨʘ ɸ., ʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʬʦʨʤʫʚʘʚ ʪʘʙʣʠʮʽ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʜʣʷ ʩʪʨʠʞʥʽʚ 

ʨʽʟʥʦʾ ʛʥʫʯʢʦʩʪʽ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʚʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʘʢʪʠʯʥʫ ʪʘʙʣʠʯʥʫ ʤʝʪʦʜʠʢʫ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʘʣʝʚʠʭ ʢʦʣʦʥ.  

ʇʘʨʘʣʝʣʴʥʦ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʦʨʽʾ ʧʨʫʞʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚʯʝʥʽ ʊʠʤʦʰʝʥʢʦʤ 

ʉ.ʇ. ʪʘ ɼʽʥʥʠʢʦʤ ɸ.ʅ. ʟʘʢʣʘʣʠ ʦʩʥʦʚʠ ʩʫʯʘʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ 

ʥʘʩʢʨʽʟʥʠʭ ʩʪʘʣʝʚʠʭ ʢʦʣʦʥ ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʟʤʽʥʥʦʛʦ ʧʝʨʝʨʽʟʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʙʤʝʞʝʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ [48, 49]. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʣʠʩʷ 

ʪʘʢʦʞ ʽʥʞʝʥʝʨʥʽ ʤʝʪʦʜʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ʢʨʠʚʠʭ ʩʪʽʡʢʦʩʪʽ. ɿʦʢʨʝʤʘ ɼʞʦʥʩʦʥʦʤ ɼʞ. ɹ. 

(Johnson, J.B.) ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʘʨʘʙʦʣʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʦʙʤʝʞʝʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʚʠʜʫ: ůcr = Ŭïɓɚ
2, ʜʝ Ŭ ʪʘ ɓ ï 

ʝʤʧʽʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʤʝʥʪʘ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʮʠʭ ʧʦʣʦʞʝʥʴ ʧʨʠʚʽʚ ʜʦ 

ʚʽʜʦʤʦʾ ʽʥʞʝʥʝʨʥʦʾ ʬʦʨʤʠ ʬʦʨʤʫʣʠ ɼʞʦʥʩʦʥʘ ʜʣʷ ʟʦʥʠ ʛʥʫʯʢʦʩʪʝʡ ɚÒɚ1: ůcr=fyï(fy-

ůʝ)(ɚ1/ɚ)
2. ʋ ʪʝʨʤʽʥʘʭ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʟʛʠʥʫ ű ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜ: ű = ůcr/fy = 1ï(1-ůʝ/fy)(ɚ1/ɚ)
2. ʃʽʥʽʡʥʫ ʘʧʨʦʢʩʠʤʘʮʽʶ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ 

ʨʦʟʚʠʚʘʣʠ ʊʝʪʤʘʡʨ̒ ʃ. ʪʘ ʗʩʠʥʩʴʢʠʡ ʌ.ʉ. ɿʦʢʨʝʤʘ ʊʝʪʤʘʡʻʨ ʃ. ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʟʘʣʝʞʥʽʩʪʴ: ůcr = ůu[1ïʘ ɚ], ʜʝ ʘ1 = (1/ˊ)[(ůʝ/ɽ) (1-ůʝ/ůu)]
0,5, ůʝ ï ʤʝʞʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, 

ůuï ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʩʪʘʣʽ [47, 48, 49, 60, 61]. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʽʘʛʨʘʤʠ ʇʨʘʥʜʪʣʷ  

(ůʝ=fy), ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʽ ʫʤʦʚ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʧʨʠ   ɚ1=́  (ɽ/fy)
0,5, ʬʦʨʤʫʣʘ 

ʊʝʪʤʘʡʻʨʘ [47é50, 60, 61] ʧʝʨʝʭʦʜʠʪʴ ʫ ʚʠʨʘʟ: ůcr=ůu[1ïʘ1 (ɚ/ɚ1)], ʜʝ ʘ1=[(1-ůʝ/ůu)]
0,5. 

ʗʩʠʥʩʴʢʠʡ ʌ.ʉ., , ʟʘʩʪʦʩʫʚʘʚʰʠ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ ʊʝʪʤʘʡʻʨʘ ʪʘ ʂʦʩʽʥʜʝʨʘ, ʦʪʨʠʤʘʚ ʧʨʦʩʪʫ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ: ůcr=aïbɚ, ʜʝ ɚ ï 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʛʥʫʯʢʽʩʪʴ ʩʪʨʠʞʥʷ, a =310 ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ b = 1,14 ʄʇʘ. ʆʜʥʠʤ ʽʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʬʦʨʤʫʣʶʚʘʥʴ ʜʣʷ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʤʘʪʝʨʽʘʣʫ ʩʪʘʣʘ ʬʦʨʤʫʣʘ ʈʝʥʢʽʥʘ (Rankine W. J.) [49]: 

ůcr=ů0/(1+ Ŭɚ
2), ʜʝ ůcr ï ʢʨʠʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ɚ ï ʛʥʫʯʢʽʩʪʴ ʝʣʝʤʝʥʪʘ, Ŭ - ʝʤʧʽʨʠʯʥʠʡ 

ʧʘʨʘʤʝʪʨ. ʇʨʠ ʚʠʙʦʨʽ ů0=ůʫ ̔ Ŭ=ůʫ/(́
2ɽ), ʢʨʠʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ: 

ůcr=ůʫ/(1+ɚ
2ůʫ/(́

2ɽ))=1/(1/ůʫ + 1/ůEl), ʜʝ ůEl=́
2ɽ/ɚ2 ï ʢʣʘʩʠʯʥʝ ʝʡʣʝʨʽʚʩʴʢʝ ʢʨʠʪʠʯʥʝ 
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ʟʥʘʯʝʥʥʷ. ʋ ʢʽʥʮʝʚʽʡ ʬʦʨʤʽ ʢʨʠʪʝʨʽʡ ʈʝʥʢʽʥʘ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ: ůcr/ůʫ+ůcr/ůEl Ò1. 

ɼʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʧʨʦʱʝʥʠʡ ʚʠʨʘʟ ï ůcr=fy(1+ɜ)/(1+ɜ+ɜ2). ʆʜʥʘʢ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʢʦʨʝʢʪʥʠʡ ʦʧʠʩ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ 

ʩʪʨʠʞʥʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʬʦʨʤʘʮʽʡ ʟʩʫʚʫ ʧʝʨʝʨʽʟʫ, ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʽʚ, 

ʜʽʾ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʣʠ, ʚʠʚʝʜʝʥʽ 

ʊʠʤʦʰʝʥʢʦʤ ʉ.ʇ. [47, 60, 61]. ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʧʨʫʞʥʠʭ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʨʘʮʽ ʊʠʤʦʰʝʥʢʘ ʉ. ʇ. ʪʘ ʉʦʫʩʚʝʣʣʘ 

ʈ. V. (Southwell, R. V., 1932) [47, 49, 53, 60, 61]. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʟʢʠ ʘʚʪʦʨʽʚ 

ʧʽʜʪʚʝʨʜʠʣʠ ʫʟʛʦʜʞʝʥʽʩʪʴ ʪʦʯʥʠʭ ʽ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʠʭ ʩʪʨʠʞʥʽʚ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʦʙʪʠʩʢʫ ʩʪʨʠʞʥʷ ʥʘ 

ʚʝʣʠʯʠʥʫ ʢʨʠʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [47, 49, 53, 59, 60, 61]. ʇʨʦʙʣʝʤʘʤ ʨʦʟʚʠʪʢʫ 

ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʧʨʠʩʚʷʯʝʥʽ ʯʠʩʣʝʥʥʽ ʨʦʙʦʪʠ [26, 52, 55, 56, 59], 

ʘ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʘʥʘʣʽʟʽ ʩʪʽʡʢʦʩʪʽ ʪʦʥʢʦʩʪʽʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ [51, 57, 58, 59]. 

 ɯʩʥʫʻ ʥʠʟʢʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʨʦʟʨʘʭʫʥʦʢ ʬʣʘʥʮʝʚʠʭ 

ʚʫʟʣʽʚ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʧʝʨʝʜʘʯʽ ʟʥʘʯʥʠʭ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʯʝʨʝʟ ʪʘʢʽ 

ʟôʻʜʥʘʥʥʷ [38, 39]. ʆʢʨʽʤ ʪʦʛʦ, ʫ ʩʫʯʘʩʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʬʣʘʥʮʝʚʠʭ ʩʪʠʢʽʚ ʩʪʘʣʝʚʠʭ ʨʘʤ [41, 42, 44]. ʇʨʦʪʝ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʩʪʘʣʝʚʠʭ ʬʝʨʤ, ʢʫʧʦʣʴʥʠʭ ʩʠʩʪʝʤ [26, 40] , ʘ 

ʪʘʢʦʞ ʜʣʷ ʚʫʟʣʽʚ ʫʥʽʢʘʣʴʥʠʭ ʩʧʦʨʫʜ ʧʽʜʚʠʱʝʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ [15, 41]. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʣʦʞʝʥʴ ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʫʟʣʽʚ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʾʭ 

ʞʠʚʫʯʦʩʪʽ [15, 41, 43]. 

 ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʚʫʟʣʦʚʠʭ 

ʟôʻʜʥʘʥʴ [41, 45, 46], ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʠʪʘʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ 
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ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʽʚ ʽʟ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʪʨʫʙʯʘʩʪʠʭ ʬʝʨʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʫ ʚʠʢʦʥʘʥʥʽ ʜʦʜʘʪʢʦʚʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʽʚ ʬʝʨʤ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, ʜʝʬʝʢʪʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʦʰʢʦʜʞʝʥʴ, ʥʘʢʦʧʠʯʝʥʠʭ ʫ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ (ʨʠʩʫʥʦʢ 1.1). 

 

ʈʠʩʫʥʦʢ 1.1. ʉʪʘʣʝʚʽ ʦʮʠʥʢʦʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʪʨʫʙ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ 

 

 ʉʣʽʜ ʚʠʜʽʣʠʪʠ ʜʦʩʷʛʥʝʥʥʷ çʧʝʨʰʦʧʨʦʭʽʜʮʽʚè ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʣʘʥʮʝʚʠʭ 

ʟôʻʜʥʘʥʴ ʬʝʨʤ ʟ ʪʨʫʙ ʪʘ ʟʘʤʢʥʝʥʠʭ ʛʥʫʪʦʟʚʘʨʥʠʭ ʧʝʨʝʨʽʟʽʚ, ʨʦʟʨʦʙʢʫ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʟôʻʜʥʘʥʴ [62, 63]. 

 ʆʢʨʽʤ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [38, 64] ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʨʦʟʨʦʙʣʝʥʦ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʬʣʘʥʮʝʚʦʛʦ 

ʟôʻʜʥʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʬʝʨʤ ʽ ʢʫʧʦʣʽʚ 

[26]. 
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 ɺʘʞʣʠʚʦʶ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ ʻ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʞʝʥʴ ʟ ʘʥʘʣʽʟʫ 

ʨʦʙʦʪʠ ʙʦʣʪʽʚ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʴ ʫ ʩʢʣʘʜʥʦʤʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʤʝʭʘʥʽʢʠ 

ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʬʣʘʥʮʝʚʦʛʦ ʚʫʟʣʘ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʦʛʦ 

ʨʦʟʪʷʛʫʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [41, 65é68]. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʠʭ ʩʪʠʩʥʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 ɺ ʨʦʙʦʪʘʭ [11, 73, 74, 75] ʟʜʽʡʩʥʝʥʦ ʩʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʧʽʜʭʦʜʽʚ ʜʦ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʣʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʘʶʪʴ 

ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʞʝʥʝʨʥʦʾ ʧʨʘʢʪʠʢʠ. 

 ʉʢʣʘʜʥʠʡ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʩʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʢʦʨʦʟʽʡʥʦʛʦ ʟʥʦʩʫ ʦʢʨʝʤʦ ʥʘ ʧʝʚʥʽ ʛʨʫʧʠ ʝʣʝʤʝʥʪʽʚ ʚ ʦʜʥʽʡ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʩʠʩʪʝʤʽ [29, 30, 31, 69]. ʎʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʩʪʦʩʫʻʪʴʩʷ ʡ ʣʝʛʢʠʭ, 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʜʣʷ ʷʢʠʭ ʟʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫʥʘʩʣʽʜʦʢ ʪʦʥʢʦʩʪʽʥʥʦʩʪʽ ʧʨʦʬʽʣʽʚ [26, 32]. ʆʩʥʦʚʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʽʣʴʢʘ ʛʨʫʧ: 

ʥʘʥʝʩʝʥʥʷ ʣʘʢʦʬʘʨʙʦʚʠʭ ʧʦʢʨʠʪʪʽʚ, ʛʘʨʷʯʝ ʛʘʣʴʚʘʥʽʯʥʝ ʦʮʠʥʢʫʚʘʥʥʷ ʩʪʘʣʝʚʠʭ 

ʧʦʚʝʨʭʦʥʴ, ʭʦʣʦʜʥʝ ʮʠʥʢʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʢʣʘʜʘʤʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʟʘʭʠʩʥʠʭ ʧʣʽʚʦʢ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ ʤʘʨʦʢ ʩʪʘʣʽ. ʈʦʟʛʦʨʥʫʪʠʡ 

ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʦʙʦʪʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʜʘʥʦ ʫ ʥʠʟʮʽ 

ʜʦʩʣʽʜʞʝʥʴ [29, 30, 31].  

 ɺ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ISO 9223 [36] ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʠʢʫ ʦʮʽʥʶʚʘʥʥʷ 

ʢʦʨʦʟʽʡʥʦʾ ʘʛʨʝʩʠʚʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʜʦʢʫʤʝʥʪʽ ʧʦʜʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ 

ʩʝʨʝʜʦʚʠʱ ʟʘ ʩʪʫʧʝʥʝʤ ʘʛʨʝʩʠʚʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʤʝʪʘʣʽʚ, ʟʦʢʨʝʤʘ ʩʪʘʣʽ, ʮʠʥʢʫ, ʤʽʜʽ ʪʘ 

ʘʣʶʤʽʥʽʶ. ʉʪʘʥʜʘʨʪ ʚʩʪʘʥʦʚʣʶʻ ʢʨʠʪʝʨʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʨʦʟʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʪʘʣʦʥʥʠʭ ʟʨʘʟʢʽʚ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʥʝʧʨʷʤʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʢʦʥʮʝʥʪʨʘʮʽʷ SO  ʪʘ 

ʭʣʦʨʠʜʽʚ. ISO 9223 [36] ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
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ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʝʪʘʣʝʚʠʭ ʧʦʢʨʠʪʪʽʚ ʫ ʧʝʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʽ ʧʨʠʥʮʠʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʥʜʘʨʪ ʻ 

ʙʘʟʦʚʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ ʚʠʙʦʨʫ ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʦʮʽʥʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʯʠ ʩʧʦʨʫʜ. 

 ʇʦʪʨʝʙʘ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʨʦʟʽʡʥʦʛʦ 

ʟʥʦʩʫ ʟʫʤʦʚʣʝʥʘ ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʩʪʘʣʝʚʠʭ ʩʧʦʨʫʜ, ʪʘʢ ʽ ʨʦʟʚʠʪʢʦʤ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʧʦʟʠʮʽʡ ʾʭ ʧʦʚʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ [15, 34, 35]. 

 

1.2 ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʚʫʟʣʽʚ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

 ʉʪʘʣʝʚʽ ʬʝʨʤʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʪʠʧʽʚ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ 

ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ɺʦʥʠ ʧʦʻʜʥʫʶʪʴ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʩʦʢʦʶ 

ʟʜʘʪʥʽʩʪʶ ʩʧʨʠʡʤʘʪʠ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʩʪʦʨʦʚʦʾ 

ʨʦʙʦʪʠ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜʽʛʨʘʶʪʴ ʚʫʟʣʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʚʫʟʣʽʚ ʚʠʟʥʘʯʘʻ 

ʥʘʜʽʡʥʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʬʝʨʤʠ. ʊʨʘʜʠʮʽʡʥʦ ʬʝʨʤʠ 

ʧʨʦʻʢʪʫʶʪʴʩʷ ʟ ʰʘʨʥʽʨʥʠʤʠ ʚʫʟʣʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ. 

ʇʨʦʪʝ ʫ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʝʨʤʠ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. 

 ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʞʦʨʩʪʢʽ ʚʫʟʣʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʩʧʨʠʡʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʧʦʟʜʦʚʞʥʽ ʩʠʣʠ ʫ ʩʪʨʠʞʥʷʭ, ʘ ʡ ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ. ɾʦʨʩʪʢʽ ʟôʻʜʥʘʥʥʷ ʫ ʬʝʨʤʘʭ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʥʠʭ ʘʙʦ ʙʦʣʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʾʭ ʢʦʤʙʽʥʘʮʽʷ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʩʭʝʤʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫʤʦʚ ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʧʨʠʥʮʠʧʦʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʙʦʪʫ ʬʝʨʤʠ ʪʘ ʚʠʟʥʘʯʘʻ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʚʫʟʣʽʚ: 

¶ ʧʝʨʝʜʘʯʘ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʙʝʟ ʥʘʜʤʽʨʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ; 

¶ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʷʢʽʩʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ. 
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ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽʜʝʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ ʜʦʩʷʛʪʠ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʚʫʟʣʠ ʟʘʚʞʜʠ 

ʤʘʶʪʴ ʧʝʚʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʨʦʙʦʪʫ. ʉʝʨʝʜ ʪʠʧʦʚʠʭ ʧʦʯʘʪʢʦʚʠʭ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

1. ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʧʦʯʘʪʢʦʚʽ ʧʨʦʛʠʥʠ ʧʦʷʩʽʚ ʽ 

ʩʪʽʡʦʢ; 

2. ʅʝʧʘʨʘʣʝʣʴʥʽʩʪʴ ʫ ʤʽʩʮʷʭ ʟôʻʜʥʘʥʥʷ ʩʪʨʠʞʥʽʚ; 

3. ɸʩʠʤʝʪʨʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ; 

4. ʅʝʜʦʩʪʘʪʥʴʦ ʱʽʣʴʥʝ ʧʨʠʣʷʛʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʫ ʙʦʣʪʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ. 

 ɿʚʘʨʥʽ ʰʚʠ. ɿʚʘʨʥʽ ʚʫʟʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʡʯʘʩʪʽʰʝ, ʦʩʢʽʣʴʢʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʝ ʪʘ ʧʨʦʩʪʦʨʦʚʦ ʞʦʨʩʪʢʝ ʟôʻʜʥʘʥʥʷ. ɽʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʶʪʴ ʟʥʘʯʥʽ 

ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʪʘ ʧʦʧʝʨʝʯʥʽ ʩʠʣʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʪʠʧʫ ʚʫʟʣʦʚʦʛʦ 

ʟôʻʜʥʘʥʥʷ, ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʚʘʨʥʽ ʰʚʠ ʢʫʪʦʚʦʛʦ ʘʙʦ ʩʪʠʢʦʚʦʛʦ ʪʠʧʫ. 

 ɿʛʽʜʥʦ ʚʠʤʦʛ ɼɹʅ ɺ.2.6-198:2014 [64] ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʱʦʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʾʭ ʢʘʪʝʪʽʚ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʽʩʮʴ ʚʠʢʦʥʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ ʰʚʘ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʚʘʨʶʚʘʥʥʷ. 

 ɹʦʣʪʦʚʽ ʟôʻʜʥʘʥʥʷ. ɹʦʣʪʦʚʽ ʟôʻʜʥʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʙʽʨʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʯʠ ʤʦʥʪʘʞʫ ʚʝʣʠʢʠʭ ʚʽʜʧʨʘʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ. 

 ɼʣʷ ʞʦʨʩʪʢʠʭ ʚʫʟʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʩʦʢʦʤʽʮʥʽ ʙʦʣʪʠ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ ʥʝ 

ʥʠʞʯʝ 8.8. ɼʘʥʽ ʙʦʣʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ ʪʘ ʛʘʨʘʥʪʫʚʘʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ. 

 ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʻ ʷʢʽʩʪʴ ʦʩʴʦʚʦʛʦ ʟʘʪʷʛʫʚʘʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʙʦʣʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʠʥʘʤʦʤʝʪʨʠʯʥʽ ʢʣʶʯʽ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʪʷʛʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʚʠʤʦʛ ɼɹʅ ɺ.2.6-198:2014 [64] ʙʦʣʪʠ, ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʩʣʽʜ 

ʨʦʟʤʽʱʫʚʘʪʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʤʽʥʽʤʘʣʴʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʮʝʥʪʨʘ ʦʪʚʦʨʫ ʙʦʣʪʘ, ʘ 

ʟôʻʜʥʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʙʦʣʪʠ ʚʣʘʰʪʦʚʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʽʜʩʪʘʥʝʡ. 
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ɿôʻʜʥʘʥʥʷ ʧʦʷʩʽʚ ʟʽ ʩʪʽʡʢʘʤʠ. ʋ ʚʫʟʣʘʭ ʧʨʠʤʠʢʘʥʥʷ ʧʦʷʩʽʚ ʜʦ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʧʦʩʠʣʝʥʽ ʟôʻʜʥʘʥʥʷ, ʟʜʘʪʥʽ ʩʧʨʠʡʤʘʪʠ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ 

ʨʦʟʪʷʛʫ ʪʘ ʩʪʠʩʢʫ. ɺʚʝʜʝʥʥʷ ʬʘʩʦʥʦʢ ʚ ʚʫʟʣʦʚʝ ʟôʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʫ ʧʝʨʝʜʘʯʫ 

ʟʫʩʠʣʴ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʣʦʢʘʣʴʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ. 

ɿôʻʜʥʘʥʥʷ ʧʦʭʠʣʠʭ (ʨʦʟʢʦʩʽʚ) ʝʣʝʤʝʥʪʽʚ. ɼʽʘʛʦʥʘʣʴʥʽ (ʧʦʭʠʣʽ) ʩʪʨʠʞʥʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʬʝʨʤʠ, ʩʧʨʠʡʤʘʶʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʚʘʞʣʠʚʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʜʦʜʘʪʢʦʚʠʭ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ. 

ɺ ʪʘʙʣʠʮʽ 1.1 ʧʨʠʚʝʜʝʥʦ ʟʘʛʘʣʴʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʚʫʟʣʽʚ ʬʝʨʤ ʟ 

ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. 

 

ʊʘʙʣʠʮʷ 1.1 ʅʘʡʤʝʥʫʚʘʥʥʷ ʟôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʨʦʻʢʪʥʦʛʦ ʨʽʰʝʥʥʷ ʚʫʟʣʽʚ 

ɽʣʝʤʝʥʪ ʚʫʟʣʘ ʆʧʠʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʨʽʰʝʥʥʷ 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʟʘ ɼɹʅ ɺ.2.6-

198:2014 

ɿʚʘʨʥʽ 

ʟ'ʻʜʥʘʥʥʷ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʚʫʟʣʘ 

ʈʦʟʨʘʭʫʥʦʢ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘ 

ʤʽʮʥʽʩʪʴ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʟʚʘʨʥʠʭ ʨʦʙʽʪ 

ɹʦʣʪʦʚʽ 

ʟ'ʻʜʥʘʥʥʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ 

ʘʙʦ ʬʨʠʢʮʽʡʥʠʭ ʙʦʣʪʽʚ ʜʣʷ 

ʞʦʨʩʪʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʈʦʟʨʘʭʫʥʦʢ ʬʣʘʥʮʝʚʦʛʦ 

ʟô̒ ʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʩʦʢʦʤʽʮʥʠʭ ʙʦʣʪʽʚ ʢʣʘʩʫ ʥʝ 

ʤʝʥʰʝ 8.8, ʢʦʥʪʨʦʣʴ 

ʟʘʪʷʛʫʚʘʥʥʷ ʙʦʣʪʽʚ, ʢʣʘʩ 

ʪʦʯʥʦʩʪʽ 

ɿ'ʻʜʥʘʥʥʷ 

ʧʦʷʩʘ ʪʘ ʩʪʽʡʦʢ 

ɾʦʨʩʪʢʝ ʟ'ʻʜʥʘʥʥʷ ʚʝʨʭʥʴʦʛʦ 

ʪʘ ʥʠʞʥʴʦʛʦ ʧʦʷʩʘ ʟʽ ʩʪʽʡʢʘʤʠ 

ʈʦʟʨʘʭʫʥʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʚʘʨʥʠʭ ʰʚʽʚ ʘʙʦ ʙʦʣʪʽʚ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 
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ɿ'ʻʜʥʘʥʥʷ 

ʜʽʘʛʦʥʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 

(ʨʦʟʢʦʩʽʚ) 

ɿ'ʻʜʥʘʥʥʷ ʜʽʘʛʦʥʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʨʦʟʢʦʩʽʚ) ʟ ʧʦʷʩʘʤʠ 

ʪʘ ʩʪʽʡʢʘʤʠ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʞʦʨʩʪʢʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʧʝʨʝʜʘʻ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

 

1.3 ɺʧʣʠʚ ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʨʦʙʦʪʫ ʬʝʨʤ 

 ʅʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʫʟʣʽʚ. ʋ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʤʠʥʫʯʝ ʚʠʥʠʢʘʶʪʴ ʜʝʬʝʢʪʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ 

ʩʫʪʪʻʚʦ ʟʤʽʥʠʪʠ ʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʽ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʙʦʪʫ ʬʝʨʤ ʟʘʛʘʣʦʤ. 

 ɿʛʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʝʬʝʢʪʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʛʨʫʧ: 

1. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʜʝʬʝʢʪʠ ï ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʥʝʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʧʝʨʝʨʽʟʽʚ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʚʫʟʣʽʚ, ʟʘʥʠʞʝʥʽ 

ʨʦʟʤʽʨʠ ʟʚʘʨʥʠʭ ʰʚʽʚ ʯʠ ʙʦʣʪʽʚ. 

2. ɺʠʨʦʙʥʠʯʽ ʜʝʬʝʢʪʠ ï ʥʘʩʣʽʜʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ; ʪʨʽʱʠʥ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ, ʧʦʨʠʩʪʽʩʪʴ ʤʝʪʘʣʫ, ʥʝʧʨʦʚʘʨʠ, ʚʠʢʨʠʚʣʝʥʥʷ 

ʩʪʨʠʞʥʽʚ. 

3. ʄʦʥʪʘʞʥʽ ʜʝʬʝʢʪʠ ï ʧʦʭʠʙʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʤʦʥʪʘʞʽ ʢʦʥʩʪʨʫʢʮʽʡ: ʧʦʯʘʪʢʦʚʽ 

ʧʨʦʛʠʥʠ, ʧʝʨʝʢʦʩʠ ʚʫʟʣʽʚ, ʥʝʜʦʩʪʘʪʥʻ ʟʘʪʷʛʫʚʘʥʥʷ ʙʦʣʪʽʚ, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʦʻʢʪʥʦʛʦ 

ʧʦʣʦʞʝʥʥʷ. 

4. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ï ʥʘʩʣʽʜʢʠ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ: ʪʨʽʱʠʥʠ, ʢʦʨʦʟʽʷ, ʟʤʠʥʘʥʥʷ ʬʘʩʦʥʦʢ, ʧʣʘʩʪʠʯʥʽ 

ʜʝʬʦʨʤʘʮʽʾ, ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

 ɺʧʣʠʚ ʜʝʬʝʢʪʽʚ ʥʘ ʨʦʙʦʪʫ ʬʝʨʤ: 

1. ʇʦʯʘʪʢʦʚʽ ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ. ɹʫʜʴ-̫ ʢʽ ʚʽʜ ʧʨʦʻʢʪʥʦʾ ʬʦʨʤʠ ï ʧʦʯʘʪʢʦʚʽ 

ʧʨʦʛʠʥʠ, ʥʝʧʘʨʘʣʝʣʴʥʦʩʪʽ ʧʦʷʩʽʚ, ʧʝʨʝʢʦʩʠ ʫ ʚʫʟʣʘʭ ï ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʤʽʞ ʩʪʨʠʞʥʷʤʠ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʯʘʩʪʠʥʘ ʝʣʝʤʝʥʪʽʚ ʦʪʨʠʤʫʻ 

ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʟʥʠʟʠʪʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʬʝʨʤʠ. 
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2. ʇʦʨʫʰʝʥʥʷ ʫ ʟʚʘʨʥʠʭ ʟôʻʜʥʘʥʥʷʭ. ɿʚʘʨʥʽ ʟôʻʜʥʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʧʨʫʞʝʥʴ. ʅʘʷʚʥʽʩʪʴ ʥʝʧʨʦʚʘʨʽʚ, 

ʰʣʘʢʦʚʠʭ ʚʢʣʶʯʝʥʴ ʯʠ ʪʨʽʱʠʥ ʫ ʰʚʘʭ ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʯʥʽ ʦʩʝʨʝʜʢʠ, ʷʢʽ ʟʘ ʜʽʾ 

ʮʠʢʣʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʩʪʘʪʥʴʦ h ʚʠʜʢʦ ʨʦʟʨʠʚʘʶʪʴʩʷ ʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʚʫʟʣʘ. 

 ʆʩʥʦʚʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʠʩʫʥʢʽʚ 

ʢʦʤʧʘʥʽʾ ʊʆɺ çʉɸʄʄɯʊè (Kemppi Oy Group) ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ. 

¶ ʅʘʜʤʽʨʥʝ ʧʨʦʧʣʘʚʣʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ.  

ɼʝʬʝʢʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʜʣʠʰʢʦʚʠʤ ʧʨʦʚʘʣʶʚʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʚ 

ʟʦʥʽ ʰʚʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʣʦʢʘʣʴʥʝ ʧʦʛʣʠʙʣʝʥʥʷ (ʧʨʦʚʠʩʘʥʥʷ). ʉʪʘʣʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʧʣʘʚʣʷʶʪʴʩʷ ʥʘ ʙʽʣʴʰʫ ʛʣʠʙʠʥʫ, ʥʽʞ ʧʝʨʝʜʙʘʯʝʥʦ ʪʝʭʥʦʣʦʛʽʻʶ 

ʟʚʘʨʶʚʘʥʥʷ. ʐʦʚ ʤʦʞʝ ʚʪʨʘʯʘʪʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʘ ʱʽʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻ ʥʝʩʫʯʫ 

ʟʜʘʪʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʨʽʟʫ (ʨʠʩʫʥʦʢ 1.2). 

 

ʈʠʩʫʥʦʢ 1.2. ʅʘʜʤʽʨʥʝ ʧʨʦʧʣʘʚʣʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʚʘʨʫ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

 ɼʝʬʝʢʪ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ, ʷʢʠʡ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʟʚʘʨʶʚʘʣʴʥʽ ʚʘʣʠʢʠ ʥʝ 

ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʧʦ ʚʩʽʡ ʪʦʚʱʠʥʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘʙʦ ʢʦʣʠ ʚʽʜʩʫʪʥʻ 

ʩʧʣʘʚʣʝʥʥʷ ʫ ʢʦʨʝʥʽ ʰʚʘ. ʋ ʧʝʨʝʨʽʟʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝʟʘʧʦʚʥʝʥʠʡ ʧʨʦʤʽʞʦʢ (ʣʽʥʽʡʥʠʡ 

ʜʝʬʝʢʪ), ʱʦ ʧʨʘʮʶʻ ʷʢ ʢʦʥʮʝʥʪʨʘʪʦʨ ʥʘʧʨʫʞʝʥʴ (ʨʠʩʫʥʦʢ.1.3). 
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ʈʠʩʫʥʦʢ 1.3. ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʦʚʘʨʫ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ɺʽʜʩʫʪʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɼʝʬʝʢʪ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʢʦʣʠ ʥʘʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʰʚʘ ʥʝ 

ʩʧʣʘʚʣʷʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤ ʩʪʘʣʝʚʠʤ ʝʣʝʤʝʥʪʦʤ ʘʙʦ ʩʫʩʽʜʥʽʤ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʥʝʟʚôʷʟʘʥʘ ʜʽʣʷʥʢʘ. ʌʘʢʪʠʯʥʦ ʚ ʟʦʥʽ ʜʝʬʝʢʪʫ ʚʽʜʩʫʪʥʽʡ ʩʪʘʣʝʚʠʡ 

ʢʦʥʪʘʢʪ, ʽ ʰʦʚ ʥʝ ʧʨʘʮʶʻ, ʷʢ ʩʫʮʽʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ (ʨʠʩʫʥʦʢ 1.4). 

 

ʈʠʩʫʥʦʢ 1.4. ɺʽʜʩʫʪʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ʂʨʘʪʝʨʥʽ ʪʨʽʱʠʥʠ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɼʝʬʝʢʪ, ʱʦ ʚʠʥʠʢʘʻ ʫ ʢʽʥʮʝʚʽʡ ʯʘʩʪʠʥʽ ʰʚʘ (ʚ ʢʨʘʪʝʨʽ), ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʩʣʷ 

ʚʽʜʨʠʚʫ ʘʙʦ ʨʽʟʢʦʛʦ ʦʙʨʠʚʫ ʜʫʛʠ ʟʚʘʨʶʚʘʥʥʷ. ʏʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʫ ʫʩʘʜʢʫ ʚ ʟʦʥʽ 

ʢʨʘʪʝʨʘ ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʽʱʠʥʠ (ʨʠʩʫʥʦʢ.1.5) 
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.  

ʈʠʩʫʥʦʢ 1.5. ʂʨʘʪʝʨʥʽ ʪʨʽʱʠʥʠ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ʊʨʽʱʠʥʠ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɼʝʬʝʢʪ ʟʚʘʨʥʦʛʦ ʟôʻʜʥʘʥʥʷ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʨʦʟʨʠʚʠ ʤʝʪʘʣʫ ʚ ʟʦʥʽ ʰʚʘ ʘʙʦ 

ʧʨʠʣʝʛʣʽʡ ʜʦ ʥʴʦʛʦ ʦʙʣʘʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʯʠ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʇʨʘʮʶʶʪʴ ʷʢ ʩʠʣʴʥʽ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʥʘʧʨʫʞʝʥʴ, ʨʽʟʢʦ 

ʟʥʠʞʫʶʯʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ (ʨʠʩʫʥʦʢ 1.6). 

 

ʈʠʩʫʥʦʢ 1.6. ʊʨʽʱʠʥʠ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ʇʦʨʠʩʪʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɼʝʬʝʢʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʤʝʪʘʣʽ ʰʚʘ ʛʘʟʦʚʠʭ ʧʦʨʦʞʥʠʥ (ʧʦʨ), 

ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ. ʋ ʰʚʽ ʟôʷʚʣʷʶʪʴʩʷ 

ʦʢʨʫʛʣʽ ʘʙʦ ʚʠʜʦʚʞʝʥʽ ʧʦʨʦʞʥʠʥʠ, ʟʘʧʦʚʥʝʥʽ ʛʘʟʦʤ (ʨʠʩʫʥʦʢ 1.7). 
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ʈʠʩ.1.7. ʇʦʨʠʩʪʽʩʪʴ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ʅʘʜʣʠʰʦʢ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʝʪʘʣʫ. 

ɼʝʬʝʢʪ ʬʦʨʤʫʚʘʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʘʜʤʽʨʥʦʛʦ 

ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʥʘ ʧʦʚʝʨʭʥʽ ʰʚʘ, ʢʦʣʠ ʦʙôʻʤ ʥʘʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʻ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʨʦʟʢʨʠʪʪʷ ʢʨʦʤʦʢ. ɯʥʦʜʽ ʧʦ ʢʨʘʷʭ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʘʣʠʢʠ ʥʘʧʣʠʚʫ, ʱʦ ʥʝ ʩʧʣʘʚʣʷʶʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤ ʤʝʪʘʣʦʤ (ʨʠʩʫʥʦʢ 

1.8). 

 

ʈʠʩʫʥʦʢ 1.8. ʅʘʜʣʠʰʦʢ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʤʝʪʘʣʫ 

¶ ʇʽʜʨʽʟ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɼʝʬʝʢʪ ʬʦʨʤʫʚʘʥʥʷ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʙʦʨʦʟʥʫ ʚʟʜʦʚʞ ʢʨʘʶ ʦʩʥʦʚʥʦʛʦ ʩʪʘʣʝʚʦʛʦ 

ʝʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʷ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʱʦ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʥʘʜʤʽʨʥʝ ʤʽʩʮʝʚʝ 

ʧʨʦʧʣʘʚʣʝʥʥʷ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʥʘʧʣʘʚʣʝʥʠʤ ʤʝʪʘʣʦʤ. ʋʪʚʦʨʶʻʪʴʩʷ ʨʽʟʢʠʡ 
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ʧʝʨʝʭʽʜ ʚʽʜ ʰʚʘ ʜʦ ʩʪʘʣʝʚʦʛʦ ʝʣʝʤʝʥʪʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʝ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘʧʨʫʞʝʥʥʷ 

(ʨʠʩʫʥʦʢ 1.9). 

 

ʈʠʩʫʥʦʢ 1.9. ʇʽʜʨʽʟ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ʐʣʘʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

ɺʥʫʪʨʽʰʥʽʡ ʜʝʬʝʢʪ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʣʠʰʢʠ ʟʘʩʪʠʛʣʦʛʦ ʰʣʘʢʫ, ʷʢʽ ʦʧʠʥʠʣʠʩʷ 

ʚʩʝʨʝʜʠʥʽ ʤʝʪʘʣʫ ʰʚʘ ʘʙʦ ʤʽʞ ʡʦʛʦ ʰʘʨʘʤʠ. ʇʦʨʫʰʫʻ ʮʽʣʽʩʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ ʪʘ ʩʪʚʦʨʶʻ 

ʚʥʫʪʨʽʰʥʽ ʨʦʟʨʠʚʠ ʚ ʩʪʨʫʢʪʫʨʽ (ʨʠʩʫʥʦʢ 1.10). 

 

ʈʠʩʫʥʦʢ 1.10. ʐʣʘʢʦʚʽ ʚʢʣʶʯʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ 

¶ ʃʽʥʽʡʥʽ ʟʤʽʱʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

 ɼʝʬʝʢʪ ʛʝʦʤʝʪʨʽʾ ʰʚʘ, ʧʨʠ ʷʢʦʤʫ ʦʩʽ ʟʚʘʨʥʦʛʦ ʰʚʘ ʪʘ ʟôʻʜʥʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ 

ʟʙʽʛʘʶʪʴʩʷ, ʪʦʙʪʦ ʰʦʚ ʟʤʽʱʝʥʠʡ ʚʽʜ ʧʨʦʻʢʪʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʟʜʦʚʞ ʣʽʥʽʾ ʟôʻʜʥʘʥʥʷ. 
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ʋʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʢʽʩ ʘʙʦ ʟʩʫʚ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚʽʜʥʦʩʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʝʡ (ʨʠʩʫʥʦʢ 

1.11). 

 

ʈʠʩʫʥʦʢ 1.11. ʃʽʥʽʡʥʽ ʟʤʽʱʝʥʥʷ ʟʚʘʨʥʦʛʦ ʰʚʘ 

3. ɼʝʬʝʢʪʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʙʦʣʪʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ. ʗʢʱʦ ʚʠʩʦʢʦʤʽʮʥʽ ʙʦʣʪʠ ʢʣʘʩʫ 

ʤʽʮʥʦʩʪʽ 8.8 ʽ ʚʠʱʝ ʟʘʪʷʛʥʫʪʽ ʥʝʜʦʩʪʘʪʥʴʦ ʘʙʦ ʟ ʧʦʨʫʰʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ, ʪʦ ʟôʻʜʥʘʥʥʷ 

ʚʪʨʘʯʘʻ ʞʦʨʩʪʢʽʩʪʴ ʽ ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʨʫʞʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. ʎʝ ʟʥʠʞʫʻ ʞʦʨʩʪʢʽʩʪʴ 

ʬʝʨʤʠ, ʟʤʽʥʶʻ ʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʪʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʦʟʢʨʠʪʪʷ ʩʪʠʢʽʚ. 

4. ʂʦʨʦʟʽʡʥʽ ʧʦʰʢʦʜʞʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʬʝʨʤʠ ʧʽʜʜʘʶʪʴʩʷ ʜʽʾ ʘʪʤʦʩʬʝʨʥʠʭ 

ʯʠʥʥʠʢʽʚ. ʂʦʨʦʟʽʷ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻ ʪʦʚʱʠʥʫ ʧʝʨʝʨʽʟʽʚ ʽ ʟʥʠʞʫʻ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ. 

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʘ ʣʦʢʘʣʴʥʘ ʢʦʨʦʟʽʷ ʫ ʤʽʩʮʷʭ ʟʚʘʨʥʠʭ ʰʚʽʚ ʪʘ ʙʦʣʪʦʚʠʭ ʟôʻʜʥʘʥʴ, 

ʜʝ ʤʦʞʣʠʚʦ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʽ ʧʦʩʣʘʙʣʝʥʥʷ ʚʫʟʣʽʚ. 

5. ɺʪʦʤʥʽ ʨʫʡʥʫʚʘʥʥʷ (ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʜ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). ʌʝʨʤʠ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʧʽʜ ʜʽʻʶ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʅʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʜʝʬʝʢʪʠ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ 

ʯʠ ʪʨʽʱʠʥʠ ʚ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟ ʯʘʩʦʤ ʤʦʞʫʪʴ ʧʝʨʝʨʦʩʪʠ ʫ ʟʥʘʯʥʽ ʨʫʡʥʫʚʘʥʥʷ 

ʯʝʨʝʟ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 ɺʠʥʠʢʥʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʜʝʬʝʢʪʽʚ ʫ ʬʝʨʤʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: 

1. ɿʤʝʥʰʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ; 

2. ʇʽʜʚʠʱʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʽ ʧʨʦʛʠʥʽʚ; 

3. ɺʪʨʘʪʠ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ; 

4. ʇʨʠʩʢʦʨʝʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʨʦʟʽʾ ʫ ʧʦʰʢʦʜʞʝʥʠʭ ʟʦʥʘʭ; 

5. ʈʠʟʠʢʫ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʘʙʦ ʧʦʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʬʝʨʤʠ. 
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ɺ ʪʘʙʣʠʮʽ 1.2 ʥʘʚʝʜʝʥʦ ʧʽʜʩʫʤʢʦʚʠʡ ʧʝʨʝʣʽʢ ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ, ʟʘʛʘʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ʬʝʨʤ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ 

 

ʊʘʙʣʠʮʷ 1.2 ʇʽʜʩʫʤʢʦʚʠʡ ʧʝʨʝʣʽʢ ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ, ʟʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ 

ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ʬʝʨʤ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ 

ɼʝʬʝʢʪ/ʇʦʰʢʦʜʞʝʥʥʷ ɺʧʣʠʚ ʥʘ ʨʦʙʦʪʫ ʬʝʨʤ ʈʝʢʦʤʝʥʜʘʮʽʾ 

ʂʦʨʦʟʽʷ ʩʪʘʣʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ 

ɿʥʠʞʝʥʥʷ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʠʡ 

ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ 

ʆʯʠʱʝʥʥʷ ʪʘ ʥʘʥʝʩʝʥʥʷ 

ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʟʘʤʽʥʘ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 

ʊʨʽʱʠʥʠ ʚ ʟʚʘʨʥʠʭ ʰʚʘʭ ʇʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʟʤʝʥʰʝʥʥʷ 

ʤʽʮʥʦʩʪʽ 

ʈʝʤʦʥʪ ʘʙʦ ʟʘʤʽʥʘ 

ʧʦʰʢʦʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʟʚʘʨʥʠʭ 

ʰʚʽʚ 

ɼʝʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʛʠʥʠ ʇʦʨʫʰʝʥʥʷ ʛʝʦʤʝʪʨʽʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʟʥʠʞʝʥʥʷ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʋʩʫʥʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ, 

ʟʤʽʮʥʝʥʥʷ ʘʙʦ ʟʘʤʽʥʘ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ɺʪʦʤʥʽ ʨʫʡʥʫʚʘʥʥʷ ɿʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ɿʘʤʽʥʘ ʘʙʦ ʧʽʜʩʠʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʇʦʩʣʘʙʣʝʥʥʷ ʙʦʣʪʦʚʠʭ 

ʟôʻʜʥʘʥʴ 

ʇʦʨʫʰʝʥʥʷ ʟ'ʻʜʥʘʥʴ, 

ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ 

ʇʽʜʪʷʛʫʚʘʥʥʷ ʙʦʣʪʦʚʠʭ 

ʟ'ʻʜʥʘʥʴ, ʟʘʤʽʥʘ 

ʧʦʰʢʦʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʄʝʭʘʥʽʯʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ 

ʃʦʢʘʣʴʥʝ ʟʥʠʞʝʥʥʷ 

ʤʽʮʥʦʩʪʽ, ʨʠʟʠʢ ʢʦʨʦʟʽʾ 

ʆʯʠʱʝʥʥʷ, ʥʘʥʝʩʝʥʥʷ 

ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʨʝʤʦʥʪ 

ʘʙʦ ʟʘʤʽʥʘ ʧʦʰʢʦʜʞʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 
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ʇʦʰʢʦʜʞʝʥʥʷ ʚʽʜ 

ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʚʦʜʘ, 

ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ) 

ɿʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʨʠʟʠʢ ʢʦʨʦʟʽʾ 

ʆʯʠʱʝʥʥʷ, ʥʘʥʝʩʝʥʥʷ 

ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʨʝʤʦʥʪ 

ʘʙʦ ʟʘʤʽʥʘ ʧʦʰʢʦʜʞʝʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 

 

1.4 ɸʥʪʠʢʦʨʦʟʽʡʥʠʡ ʟʘʭʠʩʪ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʮʠʥʢʦʚʠʤ ʧʦʢʨʠʪʪʷʤ 

 ʎʠʥʢʦʚʝ ʧʦʢʨʠʪʪʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʜʽʡʩʥʶʶʪʴ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʛʘʨʷʯʝ ʮʠʥʢʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʣʽʪʠʯʥʝ ʮʠʥʢʫʚʘʥʥʷ, 

ʥʘʥʝʩʝʥʥʷ ʮʠʥʢʦʚʠʭ ʬʘʨʙ ʘʙʦ ʧʦʨʦʰʢʦʚʝ ʮʠʥʢʫʚʘʥʥʷ. ʂʦʥʢʨʝʪʥʠʡ ʩʧʦʩʽʙ ʦʙʠʨʘʶʪʴʩʷ 

ʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʧʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʫʤʦʚ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ. 

 ɿ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʣʽ ʯʠ ʩʧʦʨʫʜʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ISO 9223 

[36] ʢʣʘʩʠʬʽʢʫʶʪʴ (ʪʘʙʣʠʮʷ 1.3). 

 

ʊʘʙʣʠʮʷ 1.3 ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʘʪʝʛʦʨʽʡ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʢʘʪʝʛʦʨʽʾ ʇʦʷʩʥʝʥʥʷ ʢʘʪʝʛʦʨʽʾ 

ʉ1 ɼʫʞʝ ʥʠʟʴʢʘ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

ʉ2 ʅʠʟʴʢʘ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

ʉ3 ʉʝʨʝʜʥʷ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

ʉ4 ɺʠʩʦʢʘ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

ʉ5 ɼʫʞʝ ʚʠʩʦʢʘ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

ʉʍ ɽʢʩʪʨʝʤʘʣʴʥʘ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

  

ɺʠʜʠ ʮʠʥʢʦʚʠʭ ʧʦʢʨʠʪʪʽʚ: 

¶ ɻʘʨʷʯʝ ʮʠʥʢʫʚʘʥʥʷ. 

ɺʠʢʦʥʫʻʪʴʩʷ ʟʘʥʫʨʝʥʥʷʤ ʜʝʪʘʣʝʡ ʘʙʦ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʨʦʟʧʣʘʚʣʝʥʠʡ ʮʠʥʢ 

(å450ęʉ). ʌʦʨʤʫʻʪʴʩʷ ʩʧʣʘʚʣʝʥʠʡ ʰʘʨ Zn-Fe ʪʦʚʱʠʥʦʶ ʚʽʜ 50 ʜʦ 150 ʤʢʤ, ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʪʦʚʱʠʥʘ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʜʦ 20 ʤʢʤ. ɼʘʥʠʡ ʪʠʧ ʟʘʭʠʩʪʫ ʻ ʜʦʩʪʘʪʥʴʦ 
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ʜʦʚʛʦʪʨʠʚʘʣʠʤ (ʜʦ 50 ʨʦʢʽʚ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʚʝʨʭʥʷ ʛʘʨʷʯʦʛʦ ʮʠʥʢʫ 

ʨʽʚʥʦʤʽʨʥʦ ʧʦʢʨʠʚʘʻ ʜʝʪʘʣʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

 ʅʝʜʦʣʽʢʠ ʜʘʥʦʛʦ ʪʠʧʫ ï ʟʥʘʯʥʘ ʪʝʨʤʽʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʦʥʢʠʭ ʜʝʪʘʣʝʡ, ʦʙʤʝʞʝʥʥʷ 

ʟʘ ʨʦʟʤʽʨʦʤ ʚʘʥʥʠ. 

¶ ɽʣʝʢʪʨʦʣʽʪʠʯʥʝ ʮʠʥʢʫʚʘʥʥʷ. 

 ʇʦʢʨʠʪʪʷ ʥʘʥʦʩʠʪʴʩʷ ʫ ʚʘʥʥʘʭ ʟ ʮʠʥʢʦʚʠʤ ʝʣʝʢʪʨʦʣʽʪʦʤ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʨʫʤʫ. ʊʦʚʱʠʥʘ ʰʘʨʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 5 ʜʦ 20 ʤʢʤ. ɽʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ 

ʪʦʥʢʠʭ ʣʠʩʪʽʚ ʪʘ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. 

 ʅʝʜʦʣʽʢʠ ʜʘʥʦʛʦ ʪʠʧʫ ï ʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ ʟʘʭʠʩʪʫ, ʧʦʪʨʝʙʘ ʫ ʜʦʜʘʪʢʦʚʦʤʫ 

ʣʘʢʦʬʘʨʙʦʚʦʤʫ ʧʦʢʨʠʪʪʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ. 

¶ ʍʦʣʦʜʥʝ ʮʠʥʢʫʚʘʥʥʷ (ʮʠʥʢʦʚʽ ʬʘʨʙʠ). 

 ʎʠʥʢʦʚʠʡ ʧʦʨʦʰʦʢ ʫ ʦʨʛʘʥʽʯʥʦʤʫ ʨʦʟʯʠʥʥʠʢʫ ʘʙʦ ʩʤʦʣʽ ʥʘʥʦʩʠʪʴʩʷ 

ʬʘʨʙʫʚʘʥʥʷʤ, ʨʦʟʧʠʣʝʥʥʷʤ ʘʙʦ ʟʘʥʫʨʝʥʥʷʤ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʤʦʥʪʫ ʛʘʨʷʯʦʛʦ 

ʮʠʥʢʫʚʘʥʥʷ ʘʙʦ ʧʦʢʨʠʪʪʷ ʚʝʣʠʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʤʽʩʮʽ. 

ʅʝʜʦʣʽʢʠ ʜʘʥʦʛʦ ʪʠʧʫ ï ʤʝʥʰʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ. 

¶ ʇʦʨʦʰʢʦʚʝ ʮʠʥʢʫʚʘʥʥʷ. 

ʉʫʭʠʡ ʮʠʥʢʦʚʠʡ ʧʦʨʦʰʦʢ ʥʘʧʠʣʶʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʪʘ ʩʧʽʢʘʻʪʴʩʷ ʪʝʨʤʽʯʥʦ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʜʝʪʘʣʝʡ ʟ ʪʦʥʢʦʛʦ ʤʝʪʘʣʫ. 

 

1.5 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʟʜʽʣʽ 1 ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ̔ ʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʘʣʝʚʠʭ ʮʝʥʪʨʘʣʴʥʦ-

ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʫ ʧʨʫʞʥʽʡ ʦʙʣʘʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʦʙʤʝʞʝʥʠʭ 

ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʥʩʪʨʫʢʮʽʡ ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʽʚ ʬʝʨʤ.  
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4. ʋʟʘʛʘʣʴʥʝʥʦ ʽʩʥʫʶʯʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʚʫʟʣʽʚ ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ 

ʟôʻʜʥʘʥʥʷʤʠ. 

5. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʝʨʤ. 

6. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʭʦʜʠ ʘʥʪʠʢʦʨʦʟʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʮʠʥʢʦʚʠʤ 

ʧʦʢʨʠʪʪʷʤ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



39 
 

ʈʆɿɼɯʃ 2. ʈʆɹʆʊɸ ʇʈʆʉʊʆʈʆɺʆɻʆ ʉʊɸʃɽɺʆɻʆ ɹʃʆʂʋ ʌɽʈʄ ɿ ʊʈʋɹ 

ʇʈʀ ʋʊʆʏʅɽʅʅɯ ʈʆɿʈɸʍʋʅʂʆɺʆɰ ʉʍɽʄʀ 

 

2.1 ɼʽʡʩʥʘ ʨʦʙʦʪʘ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤ ʽʟ ʩʪʘʣʝʚʠʭ ʪʨʫʙ 

ʪʘ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

ʈʦʙʦʪʘ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʟʘʚʞʜʠ ʧʨʠʪʷʛʫʚʘʣʘ ʜʦ ʩʝʙʝ ʫʚʘʛʫ 

ʜʦʩʣʽʜʥʠʢʽʚ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɸʣʝ ʥʘʡʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ 

ʚʫʟʣʘʤʠ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʟʥʘʭʦʜʠʣʠ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʣʴʦʪʘʤʠ 30-60 ʤ ʽ ʧʨʠ ʟʥʘʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʬʝʨʤʠ 

ʟ ʪʨʫʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟ ʙʝʟʬʘʩʘʥʦʯʥʠʤʠ ʚʫʟʣʘʤʠ, ʱʦ ʟʤʝʥʰʫʚʘʣʦ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʝʨʤ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ. ɺʘʞʣʠʚʠʤ ʝʬʝʢʪʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʣʫʯʝʥʥʷ ʪʨʫʙ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʻ ʟʤʝʥʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʜʦʚʞʠʥʠ ʨʦʟʢʦʩʽʚ ʬʝʨʤ. ɸʣʝ ʚʫʟʣʦʚʽ ʩʧʦʣʫʯʝʥʥʷ ʚʧʨʠʪʫʣ ʜʦ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʦʢ ʽʟ 

ʟʘʤʢʥʫʪʠʭ ʧʨʦʬʽʣʽʚ ʜʦ ʧʦʷʩʽʚ ʙʝʟ ʬʘʩʦʥʦʢ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʞʦʨʩʪʢʠʤ. ʊʘʢ ʟʘ 

ʧʨʦʚʝʜʝʥʠʤʠ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʪʘ ʟʘ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʜʣʷ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʬʝʨʤʠ ʟ ʪʨʫʙ (ʦʢʨʽʤ ʦʧʦʨʥʠʭ) ʧʨʠ ʙʝʟʬʘʩʘʥʦʯʥʦʤʫ 

ʩʧʦʣʫʯʝʥʥʽ ʨʝʰʽʪʦʢ ʽ ʧʦʷʩʽʚ ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ (lef ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʨʽʚʥʠʡ ɛʭ =0,9 ʧʨʠ lef=ɛʭl. ɸʣʝ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʚ ʷʢʠʭ 

ʩʧʦʣʫʯʝʥʥʷ ʟ ʧʦʷʩʘʤ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʩʦʥʦʢ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʡʤʘʪʠ 

ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʱʝ ʤʝʥʰʠʤ, ʘ ʩʘʤʝ ɛʭ =0,8. ʊʦʙʪʦ ʬʘʩʦʥʢʠ 

ʟʙʽʣʴʰʫʶʪʴ ʟʘʱʝʤʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʫ ʚʫʟʣʘʭ ʬʝʨʤ ʽ ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʪʴ 

ʥʝʩʫʯʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʧʨʦʩʪʦʨʦʚʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʩʪʠʩʥʫʪʠʭ 

ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʡʤʘʪʠ ɛʭ =0,85 ʜʣʷ ʙʝʟʨʦʟʢʽʩʥʠʭ ʚʫʟʣʦʚʠʭ 

ʩʧʦʣʫʯʝʥʴ. ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʧʨʠ ʧʨʠʢʨʽʧʣʝʥʥʽ ʜʚʦʤʘ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ ʘʙʦ ʜʚʦʤʘ 

ʙʦʣʪʘʤʠ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦʟʜʦʚʞ ʝʣʝʤʝʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʥʫʯʢʦʩʪʽ ʝʣʝʤʝʥʪʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʡʤʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʚ ʜʽʘʧʘʟʦʥʽ: ɛʭ =0,7é.0,9. 

ɼʦ 2009 ʨʦʢʫ ʧʦʙʫʜʦʚʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʟ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʢʦʣʠ ʥʝ ʜʽʷʚ ɼɹʅ ɺ.1.2-14:2009, ʥʘ ʩʴʦʛʦʜʥʽ ɼɹʅ ɺ.1.2-14:2018 [1] 

çɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴ ʽ 
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ʩʧʦʨʫʜè. ɿʘ ʮʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʜʣʷ ʦʩʥʦʚʥʠʭ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚʚʝʜʝʥʽ ʢʘʪʝʛʦʨʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʽ ʢʣʘʩʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʚʠʥʠʢʣʘ ʩʠʪʫʘʮʽʷ, ʟʘ ʷʢʦʶ ʚʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʜʦʜʘʪʢʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʘʜʽʡʥʦʩʪʽ (ʬʘʢʪʠʯʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʟʘʧʘʩ ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ 10%..25%). ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʩʪʦʨʦʚʠʭ ʙʣʦʢʽʚ ʩʪʘʣʝʚʠʭ ʬʝʨʤ, ʷʢʽ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʷʜʫ ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʨʝʩʫʨʩʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʪʘ ʜʝʬʝʢʪʽʚ ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʤʦʥʪʘʞʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɭ ʜʝʪʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʾʭ ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ. 

ɺʠʨʽʰʝʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʾʘʢʪʫʘʣʴʥʦ ʾʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʨʷʜʫ ʧʨʠʥʮʠʧʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʟʘʜʘʯʽ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ. 

ɿʥʘʯʥʠʡ ʚʢʣʘʜ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʚʥʝʩʣʠ ʚʽʜʦʤʽ ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ ʽ ʚʯʝʥʽ (ʐʠʤʘʥʦʚʩʴʢʠʡ ʆ.ɺ, 

ʖʨʯʝʥʢʦ ɺ.ɺ., ʉʝʤʢʦ ɺ.ɸ, ʊʦʥʢʘʯʝʻʚ ɺ.ɻ., ʇʝʨʝʣʴʤʫʪʝʨ ɸ.ɺ., ʂʦʩʪʠʨʘ ʅ.ʆ., ɻʦʛʦʣʴ 

ʄ.ɺ., ʂʦʣʝʩʥʽʯʝʥʢʦ ʉ.ɺ., ʃʘʚʨʽʥʝʥʢʦ ʃ.ɯ., ʉʝʤʢʦ ɸ.ɺ, ʄʘʢʩʠʤôʶʢ ʖ.ɺ., ɻʣʽʪʽʥ ʆ.ɹ., 

ɸʜʘʤʝʥʢʦ ɺ.ʄ., ɻʘʩʝʥʢʦ ɸ.ɺ., ʅʫʞʥʠʡ ɺ.ɺ., ɻʠʙʘʣʝʥʢʦ ʆ.ʄ., ɾʫʨʘʚʩʴʢʠʡ ʆ.ɼ., 

ʉʢʣʷʨʦʚ ɯ.ʆ., ɻʦʣʦʜʥʦʚ ʆ. ɯ., ʇʽʯʫʛʽʥ ʉ. ʌ., ɭʛʦʨʦʚ ɭ.ɸ., ʇʝʨʰʘʢʦʚ ɺ.ʄ., ɺʦʩʢʦʙʽʡʥʠʢ 

ʆ.ʇ. ʪʘ ʽʥʰʽ). 

ʅʘ ʢʘʬʝʜʨʽ ʤʝʪʘʣʝʚʠʭ ʽ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʂʅʋɹɸ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʥʦʚʥʽ 

ʫʟʘʛʘʣʴʥʝʥʽ ʧʽʜʭʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ (ɹʽʣʠʢ ʉ.ɯ., ɹʽʣʠʢ ɸ.ʉ.): 

1. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʦʞʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. 

2. ɼʝʪʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʷʚʣʝʥʥʷ ʚʩʽʭ ʜʝʬʝʢʪʽʚ ʽ 

ʧʦʰʢʦʜʞʝʥʴ, ʷʢʽ ʦʪʨʠʤʘʣʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ.  
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3. ʇʦʨʽʚʥʷʥʥʷ ʜʽʡʩʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʧʝʨʝʨʽʟʽʚ 

ʝʣʝʤʝʥʪʽʚ ʟ ʧʨʦʝʢʪʥʠʤʠ ʜʘʥʠʤʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʚʽʜʭʠʣʝʥʴ ʘʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʘʧʘʩʽʚ ʧʝʨʝʨʽʟʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʭʠʣʝʥʴ ʧʨʠ 

ʧʨʦʢʘʪʫʚʘʥʥʽ ʪʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʩʦʨʪʘʤʝʥʪʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ. 

4. ʋʪʦʯʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʾ. ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷ ʫʪʦʯʥʝʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

5. ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦʜʦ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʧʦʣʦʞʝʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʛʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ 

ʧʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʚʠʷʚʣʝʥʥʷ ʨʝʩʫʨʩʫ ʧʨʠ 

ʫʪʦʯʥʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʽʡʩʥʦʾ ʨʦʙʦʪʠ. 

ɺ ʷʢʦʩʪʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ ʧʨʠʡʥʷʪʦ 

ʜʦʩʣʽʜʠʪʠ ʜʽʡʩʥʫ ʨʦʙʦʪʫ ʧʨʦʩʪʦʨʦʚʠʭ ʙʣʦʢʽʚ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. ɿʘ 

ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʦ ʜʦʩʣʽʜʠʪʠ ʜʽʡʩʥʫ ʨʦʙʦʪʫ ʧʨʦʩʪʦʨʦʚʠʭ ʙʣʦʢʽʚ ʥʘʪʫʨʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

ɺ ʧʝʨʽʦʜ ʟ 2008 ʧʦ 2009 ʨʦʢʠ ʨʦʟʨʦʙʣʝʥ ̔̔  ʨʝʘʣʽʟʦʚʘʥ ̔ʧʨʦʝʢʪʠ ʜʦʨʦʞʥʽʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʜ ʜʦʨʦʛʘʤʠ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʙʣʦʢʘʤʠ ʬʝʨʤ ʟ ʪʨʫʙ (ʘʚʪʦʨʠ ʧʨʦʝʢʪʫ ɹʽʣʠʢ 

ʉ.ɯ, ʅʫʞʥʠʡ ɺ.ɺ., ɹʽʣʠʢ ɸ.ʉ.). ɺ ʤ. ʂʠʻʚʽ ʧʦʙʫʜʦʚʘʥʦ ʙʽʣʴʰʝ 25 ʦʜʠʥʠʮʴ ʧʨʦʩʪʦʨʦʚʠʭ 

ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʜ ʜʦʨʦʛʘʤʠ ʧʨʦʛʦʥʦʤ 21-42 ʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʙʯʘʪʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʟʘ ʧʨʦʝʢʪʦʤ ʚʩʽ ʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʛʘʨʷʯʝ ʮʠʥʢʫʚʘʥʥʷ.  

ʊʦʤʫ ʜʦ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʥʘʧʨʷʤʢʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʜʘʻʪʴʩʷ ʱʝ 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʰʘʨʫ ʛʘʨʷʯʦʛʦ ʮʠʥʢʫʚʘʥʥʷ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʚ ʧʨʠʨʦʜʥʽʭ ʫʤʦʚʘʭ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. ʊʘʢʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʷʪʴʩʷ 

ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ. 
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ʈʠʩʫʥʦʢ 2.1. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʙʣʦʢʦʤ ʬʝʨʤ 

ʇʨʦʩʪʦʨʦʚʘ ʩʠʩʪʝʤʘ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʣʦʥ ʽ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʝʰʽʪʯʘʩʪʦʛʦ ʙʣʦʢʫ ʬʝʨʤ. ʂʦʣʦʥʠ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ ʜʦ ʬʫʥʜʘʤʝʥʪʫ. 

ʇʨʦʩʪʦʨʦʚʠʡ ʨʝʰʽʪʯʘʩʪʠʡ ʙʣʦʢ ʬʝʨʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ ʩʝʢʮʽʡ (2 ʩʝʢʮʽʾ ʌ-2, ʽ 3 

ʩʝʢʮʽʾ ʌ-1) ʟʘ ʨʠʩʫʥʦʢ 2.1. 

 

 

ʈʠʩʫʥʦʢ 2.2. ʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʩʝʢʮʽʡ ʨʝʰʽʪʯʘʩʪʦʾ ʩʠʩʪʝʤʠ 

ʟʘ ʫʥʽʬʽʢʦʚʘʥʠʤ ʧʨʦʢ̒ʪʥʠʤ ʨʽʰʝʥʥʷʤ 2008 ʨʦʢʫ (ʘʚʪʦʨʠ ʧʨʦʝʢʪʫ ɹʽʣʠʢ ʉ.ɯ, 

ʅʫʞʥʠʡ ɺ.ɺ., ɹʽʣʠʢ ɸ.ʉ.) 

ʇʨʦʩʪʦʨʦʚʠʡ ʙʣʦʢ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʚʠʢʦʥʘʥ ̔ʟ ʩʪʘʣʝʚʠʭ ʪʨʫʙ.  
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ʈʠʩʫʥʦʢ 2.3. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤ ʽʟ ʩʝʨʝʜʠʥʠ 

(ʬʦʪʦ ʟʨʦʙʣʝʥʽ ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ) 

 

 

 

ʈʠʩʫʥʦʢ 2.4. ʆʩʥʦʚʥʽ ʚʫʟʣʠ ʟôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʟ ʧʦʷʩʘʤʠ ʬʝʨʤ 

ʯʝʨʝʟ ʧʽʜʩʠʣʝʥʽ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʝʙʨʘʤʠ ʬʘʩʦʥʢʠ 

 

ɽʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ ʟôʻʜʥʘʥʥʽ ʟ ʪʨʫʙʯʘʩʪʠʤʠ ʧʦʷʩʘʤʠ ʬʝʨʤ ʯʝʨʝʟ ʬʘʩʦʥʢʠ ʟ 

ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ, ʬʘʩʦʥʢʠ ʧʽʜʩʠʣʝʥʥʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ (ʪʦʨʮʝʚʠʤʠ) ʨʝʙʨʘʤʠ ʜʣʷ 
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ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʣʠʩʪʦʚʦʾ ʬʘʩʦʥʢʠ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʛʦ ʟʘʧʘʩʫ 

ʤʽʮʥʦʩʪʽ, ʪʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʝʥʦ ʟôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʦʢ ʜʦ ʧʦʷʩʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʞʦʨʩʪʢʽʩʪʶ ʚʫʟʣʽʚ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ  ʪʨʴʦʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ: 

1. ɺʘʨʽʘʥʪ 1 - ʐʘʨʥʽʨʥʝ ʟôʻʜʥʘʥʥʷ ʚʩʽʭ ʚʫʟʣʽʚ ʙʣʦʢʫ ʬʝʨʤ (ʈʠʩʫʥʦʢ 2.5); 

2. ɺʘʨʽʘʥʪ 2 - ʇʦʷʩʘ ʬʝʨʤ ʥʝʨʦʟʨʽʟʥʽ, ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ ʧʨʠʻʜʥʘʥʽ ʰʘʨʥʽʨʥʦ 

(ʈʠʩʫʥʦʢ 2.6); 

3. ɺʘʨʽʘʥʪ 3 - ʇʦʷʩʘ ʬʝʨʤ ʽ ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ ʟôʻʜʥʘʥʥʽ ʞʦʨʩʪʢʦ (ʈʠʩʫʥʦʢ 2.7). 

 

ʈʠʩʫʥʦʢ 2.5. ʉʭʝʤʘ ʥʫʤʝʨʘʮʽʾ ʚʫʟʣʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
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ʈʠʩʫʥʦʢ 2.6. ʉʭʝʤʘ ʥʫʤʝʨʘʮʽʾ ʚʫʟʣʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ʈʠʩʫʥʦʢ 2.7. ʉʭʝʤʘ ʥʫʤʝʨʘʮʽʾ ʚʫʟʣʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
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ɿʫʩʠʣʣʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ, ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ. 

ɺʠʟʥʘʯʝʥʽ ʟʫʩʠʣʣʷ ʪʘ ʧʨʦʛʠʥ ʜʣʷ ʚʘʨʽʘʥʪʫ ʩʭʝʤʠ ˉ1: 

 

ʈʠʩʫʥʦʢ 2.8. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ My, ʢʅĀʤ 

 

ʈʠʩʫʥʦʢ 2.9. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ Qy, ʢʅ 

 

 

ʈʠʩʫʥʦʢ 2.10. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ Qz, ʢʅ 
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ʈʠʩʫʥʦʢ 2.11. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ N, ʢʅ 

 

ʈʠʩʫʥʦʢ 2.12. ʄʦʟʘʾʢʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ fz, ʤʤ 

 

ɺʠʟʥʘʯʝʥʽ ʟʫʩʠʣʣʷ ʪʘ ʧʨʦʛʠʥ ʜʣʷ ʚʘʨʽʘʥʪʫ ʩʭʝʤʠ ˉ2: 

 

ʈʠʩʫʥʦʢ 2.13. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ My, ʢʅĀʤ 
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ʈʠʩʫʥʦʢ 2.14. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ Qy, ʢʅ 

 

 

ʈʠʩʫʥʦʢ 2.15. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ Qz, ʢʅ 

 

 

ʈʠʩʫʥʦʢ 2.16. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ N, ʢʅ 
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ʈʠʩʫʥʦʢ 2.17. ʄʦʟʘʾʢʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ fz, ʤʤ 

 

ɺʠʟʥʘʯʝʥʽ ʟʫʩʠʣʣ ̫ʪʘ ʧʨʦʛʠʥ ʜʣʷ ʚʘʨʽʘʥʪʫ ʩʭʝʤʠ ˉ3: 

 

ʈʠʩʫʥʦʢ 2.18. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ My, ʢʅĀʤ 

 

 

ʈʠʩʫʥʦʢ 2.19. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ Qy, ʢʅ 
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ʈʠʩʫʥʦʢ 2.20. ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ Qz, ʢʅ 

 

ʈʠʩʫʥʦʢ 2.21 ʄʦʟʘʾʢʘ ʟʫʩʠʣʴ ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ N, ʢʅ 

 

ʈʠʩʫʥʦʢ 2.22. ʄʦʟʘʾʢʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ fz, ʤʤ 

 ɿʚʝʜʝʥʥ ̫ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.1. 
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ʊʘʙʣʠʮʷ 2.1. ɿʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʚʘʨʽʘʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʩʭʝʤ ʥʘ ʜʽʶ ʟʫʩʠʣʴ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʟʫʩʠʣʴ 

ʘʙʦ ʧʝʨʝʤʽʱʝʥʴ 

 

ɺʘʨʽʘʥʪ 1 

 

ɺʘʨʽʘʥʪ 2 

 

ɺʘʨʽʘʥʪ 3 

ɿʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ My, 

ʢʅĀʤ 

36,6 57,5 35,6 

ʇʦʧʝʨʝʯʥʘ ʩʠʣʘ Qy, 

ʢʅ 

5,14 33,8 5,13 

ʇʦʧʝʨʝʯʥʘ ʩʠʣʘ Qz, 

ʢʅ 

20,3 43,5 16 

ʇʦʟʜʦʚʞʥʷ ʩʠʣʘ N, 

ʢʅ 

222 206 220 

ɺʝʨʪʠʢʘʣʴʥ ̔

ʧʝʨʝʤʽʱʝʥʥ ̫fz, ʤʤ 

68,9 ʇʦʥʘʜ 

ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ 

67,7 

 

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʫʩʠʣʴ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ, ʟʘ ʦʩʥʦʚʥʫ ʩʭʝʤʫ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ɺʘʨʽʘʥʪ ï 3 (ʇʦʷʩʘ ʬʝʨʤ ʽ ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ 

ʟôʻʜʥʘʥʥʽ ʞʦʨʩʪʢʦ). ʅʘʚʝʜʝʥʦ ʤʦʜʝʣʴ ʩʧʦʨʫʜʠ ʪʘ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʴ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʨʠʩʫʥʢʘʭ 2.23é2.30. 
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ʈʠʩʫʥʦʢ 2.23. ʇʦʟʜʦʚʞʥʽʡ ʚʠʜ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ʈʠʩʫʥʦʢ 2.24. ʇʦʧʝʨʝʯʥʠʡ ʚʠʜ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʙʣʦʢʫ ʬʝʨʤʠ 
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ʈʠʩʫʥʦʢ 2.25. ɺʫʟʦʣ ʢʨʽʧʣʝʥʥʷ ʨʦʟʢʦʩʽʚ ʜʦ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ 

 

ʈʠʩʫʥʦʢ 2.26. ɺʫʟʦʣ ʢʨʽʧʣʝʥʥʷ ʨʦʟʢʦʩʽʚ ʜʦ ʥʠʞʥʴʦʛʦ ʧʦʷʩʫ 

 

 

ʈʠʩʫʥʦʢ 2.27. ɺʫʟʦʣ ʢʨʽʧʣʝʥʥʷ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʚʝʨʭʥʽʭ ʧʦʷʩʽʚ 
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ʈʠʩʫʥʦʢ 2.28. ɺʫʟʦʣ ʢʨʽʧʣʝʥʥʷ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʥʠʞʥʽʭ ʧʦʷʩʽʚ 

 

 

ʈʠʩʫʥʦʢ 2.29. ɺʫʟʦʣ ʙʘʟʠ ʢʦʣʦʥ 

 

ʈʠʩʫʥʦʢ 2.30. ɺʽʟʫʘʣʽʟʘʮʽʷ ʘʨʤʫʚʘʥʥʷ ʧʘʣʽ ʟ ʨʦʩʪʚʝʨʢʦʤ 
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ʅʘ ʦʩʥʦʚʽ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʽʜʽʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʧʝʨʝʨʽʟʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ʩʧʦʨʫʜʠ ʪʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.2: 

 

ʊʘʙʣʠʮʷ 2.2 ʇʝʨʝʨʽʟʠ ʢʦʥʩʪʨʫʢʮʽʡ ʩʧʦʨʫʜʠ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʫ 

ʢʦʥʩʪʨʫʢʮʽʾ 

ʇʝʨʝʨʽʟ, ʤʤ 

ʂʦʣʦʥʘ Ï 273,0ʭ6,0 

ɺʝʨʭʥʽʡ ʧʦʷʩ Ï 140,0ʭ4,0 

ʅʠʞʥʽʡ ʧʦʷʩ Ï 140,0ʭ4,0 

ʈʦʟʢʦʩʠ ʦʧʦʨʥʦʛʦ ʙʣʦʢʫ ʬʝʨʤ Ï 76,0ʭ4,0 

ʈʦʟʢʦʩʠ ʩʝʨʝʜʥʴʦʛʦ ʙʣʦʢʫ ʬʝʨʤ Ï 57,0ʭ4,0 

 

2.2 ʉʪʽʡʢʽʩʪʴ ʩʪʘʣʝʚʠʭ ʩʪʨʠʞʥʽʚ ʩʪʘʣʝʚʦʾ ʬʝʨʤʠ ʟ ʞʦʨʩʪʢʠʤʠ ʟʚʘʨʥʠʤʠ 

ʚʫʟʣʘʤʠ 

ɼʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʟʽ ʩʪʘʣʝʚʠʤ ʢʘʨʢʘʩʦʤ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʬʝʨʤʠ ʟ ʞʦʨʩʪʢʠʤʠ ʟʚʘʨʥʠʤʠ ʚʫʟʣʘʤʠ. ʊʘʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ, 

ʟʦʢʨʝʤʘ ʾʭ ʦʨʠʛʽʥʘʣʴʥʽ ʧʨʦʩʪʦʨʦʚʽ ʬʦʨʤʠ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʚʠʧʘʜʢʫ ʧʨʦʩʪʦʨʦʚʠʭ ʬʝʨʤ ʩʝʨʝʜʥʽʭ ʧʨʦʣʴʦʪʽʚ (24,0ï

60,0 ʤ) ʮʝʥʪʨʘʣʴʥʽ ʩʪʨʠʞʥʽ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʛʥʫʯʢʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʞʠʚʫʯʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʦʙʦʪʘ ʩʪʠʩʥʝʥʠʭ ʩʪʨʠʞʥʽʚ ʫ ʬʝʨʤʘʭ ʽʟ ʞʦʨʩʪʢʠʤʠ ʟʚʘʨʥʠʤʠ ʚʫʟʣʘʤʠ 

ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʤʦʜʝʣʣʶ, ʫ ʷʢʽʡ ʦʜʠʥ ʢʽʥʝʮʴ ʝʣʝʤʝʥʪʘ ʻ ʞʦʨʩʪʢʦ 

ʟʘʱʝʤʣʝʥʠʤ, ʪʦʜʽ ʷʢ ʽʥʰʠʡ ʤʘʻ ʧʨʫʞʥʽ ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ. ʈʽʟʥʠʮʷ ʚ ʢʫʪʘʭ ʧʦʚʦʨʦʪʫ 

ʟʚʘʨʥʠʭ ʚʫʟʣʽʚ, ʦʙôʻʜʥʘʥʠʭ ʜʽʘʛʦʥʘʣʴʥʠʤʠ ʨʦʟʧʽʨʢʘʤʠ, ʬʘʢʪʠʯʥʦ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨʠ 

ʧʨʫʞʥʦʾ ʦʧʦʨʠ ʝʣʝʤʝʥʪʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ʩʪʠʩʥʝʥʦʾ ʩʪʽʡʢʠ ʟʘ ʫʤʦʚʠ ʧʨʫʞʥʦʛʦ 

ʟʘʢʨʽʧʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʾʾ ʢʽʥʮʽʚ. 



56 
 

ʇʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʩʪʨʠʞʥʝʚʠʭ ʩʠʩʪʝʤ ʩʝʨʝʜʥʽʭ ʧʨʦʣʴʦʪʽʚ 

(24,0ï60,0 ʤ) ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʜʦʮʽʣʴʥʠʤʠ ʚʠʷʚʣʷʶʪʴʩʷ ʩʪʘʣʝʚʽ ʬʝʨʤʠ 

ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʫ ʞʠʚʫʯʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʘ ʧʝʚʥʦʛʦ 

ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʠʩʪʝʤʠ, ʫ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʨʝʰʽʪʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʛʥʫʯʢʽʩʪʶ. 

ɺʠʧʘʜʢʦʚʽ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʪʘʢʠʭ ʛʥʫʯʢʠʭ 

ʩʪʨʠʞʥʽʚ, ʤʘʶʪʴ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʘʟʚʠʯʘʡ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠʡʤʘʶʪʴʩʷ ʩʪʘʣʠʤʠ, 

ʥʘʧʨʠʢʣʘʜ Ὡ  [2]. ʇʨʦʪʝ ʬʘʢʪʠʯʥʽ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ ʫ ʚʫʟʣʘʭ ʬʝʨʤ ʤʘʶʪʴ ʽʥʰʫ 

ʧʨʠʨʦʜʫ ʧʦʭʦʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʫ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ɼʉʊʋ ɹ ɺ.2.6-199:2014 [28] , ʫ ʚʫʟʣʘʭ ʬʝʨʤ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʜʦʜʘʪʢʦʚʠʡ 

ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʩʧʨʠʯʠʥʝʥʠʡ ʨʦʟʮʝʥʪʨʫʚʘʥʥʷʤ ʨʦʟʢʦʩʽʚ. ʊʘʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʫ ʧʦʷʩʘʭ ʬʝʨʤ ʟʘʣʝʞʠʪʴ ʥʝ ʚʽʜ ʧʝʨʝʨʽʟʫ ʨʦʟʢʦʩʽʚ, ʘ ʚʽʜ ʚʠʩʦʪʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦʷʩʘ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʦ ʚʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ, ʧʨʠʡʥʷʪʽ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʩʪʽʡʢʽʩʪʴ. 

ɺʧʣʠʚ ʨʝʘʣʴʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʩʪʨʠʞʥʽʚ ʽ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʛʘʣʦʤ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʛʦ ʬʘʢʪʠʯʥʦʛʦ ʨʝʩʫʨʩʫ. ʎʝ 

ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʬʦʨʤʠ, ʪʘʢ ʽ ʚʽʜʭʠʣʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʛʥʫʯʢʠʭ ʩʪʨʠʞʥʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʦʶ ʟ ʧʨʦʙʣʝʤʦʶ ʥʘʜʽʡʥʦʾ ʦʮʽʥʢʠ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʫ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʝʪʦʜʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʽ ʧʽʜʚʠʱʝʥʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʙʝʟʧʝʢʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʽʚ ʥʘ ʧʨʫʞʥʠʭ ʦʧʦʨʘʭ ʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ, ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʧʨʠ ʟʤʽʥʽ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʦʧʦʨ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʦʧʨʘʮʴʦʚʘʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʯʠʩʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 
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ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʛʣʷʥʫʪʦ ʟʘʛʘʣʴʥʠʡ ʚʠʧʘʜʦʢ ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʦʛʦ 

ʩʪʨʠʞʥʷ, ʩʭʝʤʘ ʷʢʦʛʦ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2.31. 

    

ʈʠʩʫʥʦʢ 2.31. ʋʟʘʛʘʣʴʥʝʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-

ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʪʘ ʤʦʜʝʣʴ ʝʣʝʤʝʥʪʘ ʟ ʧʨʫʞʥʠʤ ʦʧʦʨʥʠʤ ʟʘʢʨʽʧʣʝʥʥʷʤ 

 

ʉʪʨʠʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʣʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʤʦʤʝʥʪʦʤ 

ʽʥʝʨʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ Ix ʪʘ ʧʣʦʱʝʶ ʧʝʨʝʨʽʟʫ ï ɸ. 

ʋ ʨʦʟʛʣʷʜʽ ʚʠʢʦʨʠʩʪʘʥʦ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʮʝʥʪʨ ʷʢʦʾ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʮʝʥʪʨʦʤ ʚʘʛʠ ʩʠʤʝʪʨʠʯʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʅʘ ʩʪʦʷʢ ʜʽʻ ʦʩʴʦʚʘ ʩʪʠʩʢʘʣʴʥʘ 

ʩʠʣʘ N, ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ ʦʩʽ ʆZ. ʋ ʤʝʞʘʭ ʤʝʪʦʜʫ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʯʘʪʢʦʚʠʡ 

ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ Mx0, ʘ ʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʚ ʧʝʨʝʨʽʟʽ ʟ 

ʢʦʦʨʜʠʥʘʪʦʶ z ï ̫ ʢ Mxz; ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʧʝʨʝʨʽʟʫ (z=l) ʧʨʠʡʥʷʪʦ ʧʦʟʥʘʯʝʥʥʷ Mxn. 

ʇʦʧʝʨʝʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʨʠʞʥʷ ʚ ʪʦʯʮʽ z=0 ʧʦʟʥʘʯʘʶʪʴ ʯʝʨʝʟ 0, ʘ ʧʝʨʝʤʽʱʝʥʥʷ ʫ 

ʜʦʚʽʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ï ʯʝʨʝʟ z ɺʽʜʧʦʚʽʜʥʽ ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʽʚ ʧʦʟʥʘʯʝʥʦ ʷʢ: 0
' 

ʧʨʠ z=0, z
' ʧʨʠ z=zi, n

' ʧʨʠ z=l. ʇʦʧʝʨʝʯʥʽ ʩʠʣʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʨʽʟʘʭ 

ʧʦʟʥʘʯʘʶʪʴʩʷ: Q0 ʧʨʠ z=0, Qz ʧʨʠ z= zi, Qn ʧʨʠ z=l. ɼʝ ὗ ï ʥʘ ʧʦʯʘʪʢʫ ʩʪʨʠʞʥʷ, ὗ ï 

ʫ ʧʝʨʝʨʽʟʽ ʟ ʢʦʦʨʜʠʥʘʪʦʶ ᾀ, ̔ ὗ ï ʥʘ ʢʽʥʮʽ ʩʪʨʠʞʥʷ. 

ʋ ʢʣʘʩʠʯʥʦʤʫ ʧʽʜʭʦʜʽ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟʘ ʩʫʤʦʶ ʤʦʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʧʝʨʝʨʽʟʫ 

ʟ ʢʦʦʨʜʠʥʘʪʦʶ z [ʂʦʨʥʦʫʭʦʚ ʄ.ɺ., ʂʠʩʝʣʝʚ ɺ.ɸ., ɹʘʞʝʥʦʚ ɺ.ɸ., ɹʽʣʠʢ ʉ.ɯ.] ʧʨʠʚʦʜʷʪʴ 

ʜʦ ʣʽʥʽʡʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʝ ʦʧʠʩʫʻ ʟʛʠʥʘʣʴʥʫ 

ʨʽʚʥʦʚʘʛʫ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ. 
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–  – ὔ  ὓ  ὓ    πȠ ὓ  –ὉὍȢ 

–ὉὍ  –ὔ  –ὔ  ὓ .       (2.1) 

ʆʩʪʘʪʦʯʥʦ ʧʨʠ Ὧ  ȡ 

–  Ὧ–  Ὧ–   ὸȢ       (2.2) 

ɺʽʜʦʤʦ, ʱʦ ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.2) ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʩʫʤʘ ʜʚʦʭ 

ʩʢʣʘʜʦʚʠʭ: ʦʩʥʦʚʥʦʛʦ ʨʦʟʚôʷʟʢʫ tz1 ʦʜʥʦʨʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ –  Ὧ–  π ʪʘ 

ʯʘʩʪʢʦʚʦʛʦ ʨʽʰʝʥʥʷ – ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.2). 

–  –  –.  (2.3) 

ʈʦʟʚôʷʟʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʻ ʚʽʜʦʤʠʤ ʪʘ ʜʦʙʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʢʣʘʩʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʝʚʠʭ 

ʩʠʩʪʝʤ [3,8,9]. 

–  ὃÓÉÎὯὸ  ὄÃÏÓὯὸ –Ƞ 

–  Ὀ  Ὀὸ  Ὀὸ  ὈὸȢ        (2.4) 

ʆʪʞʝ, ʟʘʛʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.2) ʜʣʷ ʧʝʨʝʤʽʱʝʥʴ ʪʘ 

ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʽʚ, ʦʪʨʠʤʘʥʠʡ ʟʘ ʤʝʪʦʜʦʤ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʜʘʥʠʡ ʫ 

ʚʽʜʥʦʩʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ [3,8,9]. 

– ὃÓÉÎὯὸ ὄÃÏÓὯὸ –  ὃÓÉÎὯὸ  ὄÃÏÓὯὸ  –
  

ὸ.   

(2.5) 

ʂʨʘʡʦʚʽ ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʢʽʥʮʽ ʩʪʨʠʞʥʷ ʚʠʟʥʘʯʘʶʪʴ ʩʠʩʪʝʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʝʚʽʜʦʤʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʧʨʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʷʭ ʪʘ 

ʧʦʯʘʪʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ 

ʢʽʥʮʽ ʩʪʨʠʞʥʷ. 

ὸ πO –  ὄ – ᴼὄ Ƞ  

ὸ πO – ᴼὃ Ȣ      (2.6)  
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ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʚʠʨʘʟʽʚ (2.6) ʫ ʨʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʷ (2.5) ʦʪʨʠʤʫʻʤʦ ʘʥʘʣʽʪʠʯʥʫ ʬʦʨʤʫ ʨʽʰʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʧʦʯʘʪʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʘʧʠʩʘʥʫ ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʢʦʦʨʜʠʥʘʪʠ. 

    (2.7) 

ɼʣʷ ʩʪʨʠʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʨʝʰʽʪʢʠ ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʥʘʡʙʽʣʴʰ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʻ ʩʭʝʤʘ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʘ, ʟʘʱʝʤʣʝʥʦʛʦ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ, ʢʦʣʠ ʦʜʥʘ 

ʦʧʦʨʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʞʦʨʩʪʢʦʛʦ ʟʘʱʝʤʣʝʥʥʷ ʥʘ ʧʨʫʞʥʦʤʫ ʧʽʜˇʨʫʥʪʽ, ʘ ʽʥʰʘ 

ʟʘʙʝʟʧʝʯʫʻ ʞʦʨʩʪʢʝ ʥʝʨʫʭʦʤʝ ʟʘʢʨʽʧʣʝʥʥʷ (ʨʠʩʫʥʦʢ 2.31). ʊʘʢʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʦ 

ʚʽʜʪʚʦʨʶʻ ʨʝʘʣʴʥʫ ʨʦʙʦʪʫ ʩʪʠʩʥʫʪʠʭ ʨʦʟʢʦʩʽʚ ʫ ʩʢʣʘʜʝʥʽʡ ʩʪʘʣʝʚʽʡ ʬʝʨʤʽ, ʜʝ ʨʦʟʢʽʩ 

ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʨʝʰʽʪʢʠ. ʆʩʢʽʣʴʢʠ ʨʦʟʢʽʩ ʤʘʻ ʥʘʭʠʣ, ʢʫʪʠ ʧʦʚʦʨʦʪʫ 

ʡʦʛʦ ʧʝʨʝʨʽʟʽʚ ʥʘ ʢʽʥʮʷʭ ʙʫʜʫʪʴ ʚʽʜʤʽʥʥʠʤʠ. ɼʣʷ ʙʘʣʢʠ-ʬʝʨʤʠ ʥʘʡʙʽʣʴʰʠʡ ʢʫʪ 

ʧʦʚʦʨʦʪʫ ʚʠʥʠʢʘʻ ʥʘ ʦʧʦʨʽ, ʪʦʜʽ ʷʢ ʫʟʜʦʚʞ ʝʣʝʤʝʥʪʘ ï ʚʽʜ ʦʧʦʨʠ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ï ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɿʘʧʨʦʚʘʜʞʝʥʦ ʧʦʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʚ ʧʨʫʞʥʽʡ ʦʧʦʨʽ ʷʢ ʬʫʥʢʮʽʾ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ - . 

; . .   (2.8) 

ʊʦʜʽ: 

      (2.9) 
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; .     (2.10) 

 ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʥʦ ʩʠʩʪʝʤʫ ʟ ʜʚʦʭ ʨʽʚʥʷʥʴ, ʱʦ ʤʽʩʪʷʪʴ ʜʚʽ ʥʝʚʽʜʦʤʽ ʚʝʣʠʯʠʥʠ: 

. 

 (2.12) 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦʶ ʪʘ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʻ 

ʟʚʝʨʥʝʥʥʷ ʚ ʥʫʣʴ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (2.12). 

.  (2.13) 

ʋ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʟ 

ʧʨʫʞʥʦ ʟʘʱʝʤʣʝʥʦʶ ʦʧʦʨʦʶ ʧʦʜʘʻʪʴʩʷ ʫ ʬʦʨʤʽ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʷʢʝ 

ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʦʤʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʟʘʣʝʞʥʦʩʪʷʤ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ [9,19]. 

.

 (2.14) 

ʆʪʨʠʤʘʥʝ ʘʥʘʣʽʪʠʯʥʝ ʨʽʚʥʷʥʥʷ ʩʪʽʡʢʦʩʪʽ (2.14) ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʫʟʘʛʘʣʴʥʝʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [3,8,9 , ʦʜʥʘʢ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦʜʘʥʥʷʤ ʫ ʚʽʜʥʦʩʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʚʠʧʘʜʢʽʚ ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨ. 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʪʠʤ, ʱʦ ʨʽʚʥʷʥʥʷ 

(2.14) ʢʦʨʝʢʪʥʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʢʣʘʩʠʯʥʽ ʢʨʠʪʝʨʽʾ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ 

ʩʪʨʠʞʥʽʚ ʟʘ ʪʨʘʜʠʮʽʡʥʠʭ ʫʤʦʚ ʦʙʧʠʨʘʥʥʷ. 
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ʊʘʢ, ʟʽ ʟʥʠʞʝʥʥʷʤ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʦʧʦʨ ( ) ʧʦʚʝʜʽʥʢʘ ʝʣʝʤʝʥʪʘ ʟ 

ʞʦʨʩʪʢʦ-ʧʨʫʞʥʠʤ ʟʘʢʨʽʧʣʝʥʥʷʤ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʠʧʘʜʢʦʤ ʩʪʦʷʢʘ, ʷʢʠʡ ʤʘʻ ʦʜʥʫ ʞʦʨʩʪʢʫ 

ʦʧʦʨʫ ʪʘ ʧʨʦʪʠʣʝʞʥʠʡ ʰʘʨʥʽʨʥʠʡ ʢʽʥʝʮʴ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʫ (2.12) 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʜʦ ʬʦʨʤʠ, ʱʦ ʫʥʠʢʘʻ ʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴ, ʧʽʩʣʷ ʯʦʛʦ ʦʪʨʠʤʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʠʡ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʧʨʠ . 

 

          (2.15) 

ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʥʦ ʢʣʘʩʠʯʥʠʡ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ (2.15) ʜʣʷ ʮʝʥʪʨʘʣʴʥʦ-

ʩʪʠʩʥʫʪʦʛʦ ʩʪʦʷʢʘ ʟ ʦʜʥʠʤ ʞʦʨʩʪʢʠʤ ʟʘʱʝʤʣʝʥʥʷʤ ʪʘ ʧʨʦʪʠʣʝʞʥʦʶ ʰʘʨʥʽʨʥʦʶ 

ʦʧʦʨʦʶ: tgk=k. ʈʦʟʚôʷʟʢʦʤ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʻ ʧʘʨʘʤʝʪʨ ʩʪʽʡʢʦʩʪʽ k=4,493, ɦʦ ʚʽʜʧʦʚʽʜʘʻ 

ʢʦʝʬʽʮʽʻʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ Õx=0,69929å0,7 ʜʣʷ ʟʘʟʥʘʯʝʥʦʾ ʩʭʝʤʠ ʟʘʢʨʽʧʣʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʽ ʯʠʩʣʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʱʦ ʟʘʩʚʽʜʯʫʻ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʚʝʜʝʥʠʭ ʨʽʚʥʷʥʴ. 

ʋ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʦʧʦʨ  ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʢʣʘʩʠʯʥʦʛʦ ʚʠʧʘʜʢʫ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ 

ʩʪʨʠʞʥʷ, ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʦʛʦ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ. 

ʆʩʪʘʪʦʯʥʦ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ, ʞʦʨʩʪʢʦ 

ʟʘʱʝʤʣʝʥʦʛʦ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ, ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2.12) ʪʘ 

(2.13) ʽ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʘʥʠʯʥʦʾ ʨʽʚʥʦʩʪʽ, ʥʘʙʫʚʘʻ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 

. 

ίὭὲτίὭὲ ςὯὧέί ςίὭὲ ὧέί πȢ  ίὭὲπȢ   (2.16) 

ʋʤʦʚʘ (2.16) ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ ʟʘ ʚʠʢʦʥʘʥʥʷ ʨʽʚʥʦʩʪʽ ίὭὲπ, ɦʦ ʤʦʞʣʠʚʝ ʪʦʜʽ, 

ʢʦʣʠ “ὲȢ ɼʣʷ ʦʩʥʦʚʥʦʛʦ ʨʝʞʠʤʫ (ὲ ρ) ʦʪʨʠʤʫʻʤʦ “, ʟʚʽʜʢʠ ʚʠʧʣʠʚʘʻ k=2́. 
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ʎʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ ʢʨʠʪʝʨʽʶ ʩʪʽʡʢʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʜʦʚʞʠʥʠ Õx=0,5. 

 

ʈʠʩʫʥʦʢ 2.32. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʾ (2.14) ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʛʦ 

ʟʘʱʝʤʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʽʥʮʽʚ ʩʪʨʠʞʥʷ: ʛʨʘʬʽʢ 1- =-5,0; ʛʨʘʬʽʢ 2- =-

3,0; ʛʨʘʬʽʢ 3 -  -1,0; ʛʨʘʬʽʢ 4 - = -0,1; ʛʨʘʬʽʢ 5 - = -0,001. 

 

ʅʘ ʨʠʩʫʥʢʫ 2.32 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʣʦʚʦʛʦ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʾ (2.14) ʜʣʷ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʦʧʦʨ ʫ ʜʽʘʧʘʟʦʥʽ - =-5,0é-0,001. ʆʪʨʠʤʘʥʽ ʢʨʠʚʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʣʘʚʥʝ ʟʤʽʱʝʥʥʷ ʢʦʨʝʥʷ ʨʽʚʥʷʥʥʷ (2.14 , ʪʦʙʪʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ 

ʬʫʥʢʮʽʾ (2.14 ʟ ʚʽʩʩʶ ʘʙʩʮʠʩ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʞʦʨʩʪʢʦʩʪʽ ʦʜʥʦʛʦ ʽʟ ʟʘʱʝʤʣʝʥʴ. 

ɼʣʷ ʚʝʣʠʢʦʾ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨʠ, ʢʦʣʠ ( =-0,001) ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ (2.14) ʻ 

k=6,2826ŸÕx=0,5, ɦ ʦ ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʟʥʘʯʝʥʥʷʤ: 

k=2́=2Ā3,14159=6,28319ŸÕx=0,5. ɼʣʷ ʜʫʞʝ ʩʣʘʙʢʦʛʦ ʟʘʱʝʤʣʝʥʥʷ, ʧʨʠ ( =-5) 

ʨʽʚʥʷʥʥʷ (2.14) ʜʘʻ k=4,561ŸÕx=0,6888, ɦʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʟʥʘʯʝʥʥʷʤ 

k=́/2Ÿ Õx=0,7.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʩʣʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʩʪʫʧʦʚʠʡ ʽ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ 

ʧʝʨʝʭʽʜ ʤʽʞ ʛʨʘʥʠʯʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʞʦʨʩʪʢʦʛʦ ʪʘ ʩʣʘʙʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʨʠʞʥʷ, ʘ 

ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʽ, ʦʧʠʩʘʥʦʾ ʬʫʥʢʮʽʻʶ (2.14). 
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ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʢʨʠʚʽ ʬʫʥʢʮʽʾ (2.14) ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ð 

ʬʦʢʫʩ, ʫ ʷʢʦʤʫ ʚʦʥʠ ʩʭʦʜʷʪʴʩʷ. ʎʝ ʩʧʦʥʫʢʘʣʦ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʝʪʘʣʴʥʽʰʦʛʦ ʘʥʘʣʽʟʫ 

ʩʘʤʦʾ ʬʫʥʢʮʽʾ (2.14) ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

 

ʈʠʩʫʥʦʢ 2.33. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʾ (2.14) ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ 

ʧʨʫʞʥʦʛʦ ʟʘʱʝʤʣʝʥʥʷ ʦʜʥʦʛʦ ʢʽʥʮʷ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ:                   

ʛʨʘʬʽʢ 1 - =-0,0001; ʛʨʘʬʽʢ 2 - =-0,05; ʛʨʘʬʽʢ 3 - =-0,1; 

ʛʨʘʬʽʢ 4 - = -0,2. 
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ʈʠʩʫʥʦʢ 2.34. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʾ (2.14) ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ 

ʧʨʫʞʥʦʛʦ ʟʘʱʝʤʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʽʥʮʽʚ ʩʪʨʠʞʥʷ: ʛʨʘʬʽʢ 1- =-6,0; 

ʛʨʘʬʽʢ 2 - =-8,0; ʛʨʘʬʽʢ 3 = -10,0. 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʦʢʫʩʥʘ ʪʦʯʢʘ ʚʩʽʭ ʢʨʠʚʠʭ ʬʫʥʢʮʽʾ (2.14) ʧʨʦʻʢʪʫʻʪʴʩʷ ʥʘ ʚʽʩʴ 

ʧʘʨʘʤʝʪʨʘ k ʫ ʟʥʘʯʝʥʥ ̔k=4,4929 , ʱʦ ʚʽʜʧʦʚʽʜʘʻ Õx=0,69929å0,7. 

ʏʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ Õx ʟʘ ʨʠʩʫʥʢʘʤʠ 2.32-

2.34 ʟʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʶ 2.3. 

 

ʊʘʙʣʠʮʷ 2.3 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ Õx, ʦʪʨʠʤʘʥʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʨʠʩʫʥʢʽʚ 2.32é2.34. 

ὉὍ

ςὰὯ ὦ
 

k Õx ὉὍ

ςὰὯ ὦ
 

k Õx 

-8 4,4927 0,69927 0,07 4,8967 0,64157 

-6 4,4922 0,69922 0,5 5,0182 0,62604 
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-5 4,5605 0,68887 -0,2 5,4383 0,5777 

-3 4,6031 0,68249 -0,1 5,7579 0,5456 

2 4,654 0,675 0,05 5,9918 0,52432 

-1 4,7926 0,65551 -0,001 6,2826 0,5 

 

ʋ ʪʘʙʣʠʮʽ 2.3 ʥʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʜʣʷ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʦʷʢʘ ʟ ʦʜʥʠʤ ʧʨʫʞʥʠʤ ʟʘʱʝʤʣʝʥʥʷʤ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʧʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʚʠʧʘʜʢʫ ʜʚʦʙʽʯʥʦʛʦ ʞʦʨʩʪʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ Õx=0,5 

, ʜʦ ʩʠʪʫʘʮʽʾ ʟ ʦʜʥʽʻʶ ʰʘʨʥʽʨʥʦʶ ʦʧʦʨʦʶ, ʜʣʷ ʷʢʦ ʾÕx=0,7. 

 

2.3 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʟʜʽʣʽ 2 ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʇʦʨʽʚʥʷʥʦ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʃɯʈɸ-

ʉɸʇʈ ʪʨʴʦʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʟ ʨʽʟʥʠʤʠ ʟʘʢʨʽʧʣʝʥʥʷʤʠ ʨʝʰʽʪʦʢ ʪʘ ʧʦʷʩʽʚ ʬʝʨʤ. 

ɺʠʟʥʘʯʝʥʘ ʨʘʮʽʦʥʘʣʴʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʪʘʣʝʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤ 

ʧʦʢʨʠʪʪʷ ʽʟ ʩʪʘʣʝʚʠʭ ʪʨʫʙ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʚʽʜʦʙʨʘʞʘʻ ʜʽʡʩʥʫ ʨʦʙʦʪʫ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

2. ʏʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʥʦʚʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʩʪʨʠʞʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʛʦ ʦʙʧʠʨʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʢʨʠʚʽ ʢʨʠʪʝʨʽʶ ʩʪʽʡʢʦʩʪʽ (2.13,2.14) ʜʣʷ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʤʘʻ ʦʜʥʫ ʞʦʨʩʪʢʫ ʪʘ ʦʜʥʫ ʧʨʫʞʥʫ ʦʧʦʨʫ, ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ 

ʬʦʢʫʩʥʽʡ ʪʦʯʮʽ. ʂʦʦʨʜʠʥʘʪʘ ʮʽʻʾ ʪʦʯʢʠ ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʩʪʽʡʢʦʩʪʽ 

ʝʣʝʤʝʥʪʘ, ʱʦ ʤʘʻ ʜʚʽ ʞʦʨʩʪʢʽ ʦʧʦʨʠ. ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʚʽʜʦʙʨʘʞʘʻ ʫʪʦʯʥʝʥʫ ʚʥʫʪʨʽʰʥʶ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʨʽʚʥʷʥʥʷ (2.14). 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʘʻ ʟʤʦʛʫ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʯʘʪʢʦʚʽ ʜʦʜʘʪʢʦʚʽ ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʪʘ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʽ ʦʮʽʥʶʚʘʪʠ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʟʘʛʘʣʴʥʫ 

ʩʪʽʡʢʽʩʪʴ ʩʪʨʠʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ. 
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4. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʽ ʚʠʢʦʥʘʥʽ ʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʫʞʥʦʛʦ ʦʙʧʠʨʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʞʦʨʩʪʢʽʩʪʴ ʚʫʟʣʽʚ ʩʪʘʣʝʚʦʾ 

ʬʝʨʤʠ ʪʘ ʧʦʚʦʨʦʪ ʧʝʨʝʨʽʟʽʚ ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ ʩʪʘʣʝʚʦʾ ʬʝʨʤʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 
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ʈʆɿɼɯʃ 3. ɺʇʃʀɺ ʇʆʏɸʊʂʆɺʀʍ ʅɽɼʆʉʂʆʅɸʃʆʉʊɽʁ ʅɸ ʅɸʇʈʋɾɽʅʆ-

ɼɽʌʆʈʄʆɺɸʅʀʁ ʉʊɸʅ ʉʊʀʉʅʋʊʀʍ ɽʃɽʄɽʅʊɯɺ ʌɽʈʄ ɿ ʊʈʋɹ 

3.1 ʉʪʽʡʢʽʩʪʴ ʧʨʫʞʥʠʭ ʩʪʨʠʞʥʽʚ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʩʪʘʣʝʚʠʭ 

ʬʝʨʤ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʽʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʫ ʩʫʯʘʩʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ 

ʦʙʧʠʨʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʦʩʽ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʡ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʷʭ. ʊʨʘʜʠʮʽʡʥʦ ʚʩʽ ʚʘʨʽʘʥʪʠ ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʨʠʞʥʽʚ ʟʚʦʜʷʪʴ ʜʦ ʤʦʜʝʣʽ ʰʘʨʥʽʨʥʦ-

ʦʧʝʨʪʦʛʦ ʝʣʝʤʝʥʪʘ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ (ʝʬʝʢʪʠʚʥʦʾ) 

ʜʦʚʞʠʥʠ. ʉʘʤʝ ʜʣʷ ʮʽʻʾ ʙʘʟʦʚʦʾ ʤʦʜʝʣʽ ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʽʚ ʽ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʚʠʚʯʝʥʦ ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ, ʪʦʜʽ ʷʢ ʟʘʛʘʣʴʥʠʡ ʚʠʧʘʜʦʢ ʧʨʫʞʥʦʛʦ ʘʙʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʋʢʨʘʾʥʠ [38, 49 , ʧʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʦʛʦ ʩʪʠʩʢʫ N ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʟʛʠʥʫ ű (ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʽʡʢʦʩʪʽ), ʷʢʠʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʨʽʚʥʷ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʪʘ 

ʫʤʦʚʥʦʾ ʛʥʫʯʢʦʩʪʽ ‗ [38, 49]. ʈʦʟʨʘʭʫʥʢʦʚʘ ʫʤʦʚʘ ʤʘʻ ʚʠʛʣʷʜ: ɾÎ.Ⱦʒ2ÙɾÃ!)Ò1. ɿʘ 

ʫʤʦʚʠ ʧʨʠʡʥʷʪʪʷ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɾÎ=1, ʢʦʝʬʽʮʽʻʥʪʘ ʫʤʦʚ 

ʨʦʙʦʪʠ ɾÃ =1,0 ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʦʧʦʨʫ ʩʪʘʣʽ Ry , ʦʪʨʠʤʫʻʤʦ ʩʧʨʦʱʝʥʫ 

ʧʝʨʝʚʽʨʢʫ: NÒ(űRyA). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʣʠʚ ʬʦʨʤʠ ʧʝʨʝʨʽʟʫ ʪʘ ʧʦʯʘʪʢʦʚʠʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨ ŭ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

ʢʦʝʬʽʮʽʻʥʪʠŬ ʪʘ ɓ, ɦʦ ʚʨʘʭʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʤʝʥʪʘ.: 

•
ȟ
‏ ‏ τ“‗ ȟ ‏ ‗ ωȟψχρ ‌ ‍‗    (3.1) 

ɿʛʽʜʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [38 , ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʥʠʞʫʚʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ð ʬʘʢʪʦʨʘ ʩʪʽʡʢʦʩʪʽ ɢ (Reduction factor for buckling). 

ὔȟ Ƞ …
ˡ ˡ

ȟȟ… ρ      (3.2) 
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ʌ=0,5ρ ‌‗Ӷπȟς ‗ӶȠ  ‗Ӷ
ˍ

Ȣ

‍ ȟ  (3.3) 

  

‗ “
ȟ

ωσȟω‐Ƞ ‐
ȟ

ȟ  Ὢȟ̊Ⱦ̍ ̍     (3.4) 

ʋ ʬʦʨʤʫʣʘʭ (3.2) ʪʘ (3.3) ʟʘʩʪʦʩʦʚʘʥʦ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: ʌ ï ʬʘʢʪʦʨ, ɦ ʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʠʞʫʚʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ɢ, ɚ1 ï ʟʥʘʯʝʥʥʷ 

ʛʥʫʯʢʦʩʪʽ, ʷʢʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʫʤʦʚʥʦʾ ʛʥʫʯʢʦʩʪʽ, ɚ ï ʬʘʢʪʠʯʥʘ 

ʛʥʫʯʢʽʩʪʴ ʩʪʨʠʞʥʷ, Ŭ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʯʘʪʢʦʚʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʧʝʚʥʦʾ 

ʬʦʨʤʠ, ɓɸ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʢʣʘʩ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʢʫʨʝʥʪʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʫʤʦʚʥʦʶ ʛʥʫʯʢʽʩʪʶ ʫ ʬʦʨʤʫʣʽ (3.3) ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʦʨʤ ʪʘ ʘʥʘʣʦʛʽʯʥʠʤ ʚʠʨʘʟʦʤ ʜʝʨʞʘʚʥʠʭ ʥʦʨʤ ʫ ʬʦʨʤʫʣʽ (3.1) ʟʘ ʫʤʦʚʠ 

ɓɸ =1,0 ʥʘʙʫʚʘʻ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 

‗ ᴼ‗       (3.5) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʬʦʨʤʫʣ (3.1) ʪʘ (3.3) ʩʚʽʜʯʠʪʴ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʟʛʠʥʫ ű ʟʘ ʩʚʦʾʤ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʤ ʟʤʽʩʪʦʤ ʻ ʚʝʣʠʯʠʥʦʶ, ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʬʘʢʪʦʨʫ 

ʩʪʽʡʢʦʩʪʽ ɢ [38, 49]. ʎʝ ʬʦʨʤʫʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʱʦʜʦ ʚʨʘʭʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʧʨʫʞʥʠʭ 

ʩʪʨʠʞʥʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʩʪʘʣʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʦʣʠ ʬʘʢʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʪʘ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʨʦʻʢʪʥʽ ʟʥʘʯʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʠʥʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ, ʫ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʦ ʚʨʘʭʫʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ. ɿʦʢʨʝʤʘ, ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʤʽʞ ʣʽʥʽʻʶ ʜʽʾ 

ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʠʣʠ ʪʘ ʚʽʩʩʶ ʩʪʨʠʞʥʷ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴ ʫ ʤʝʞʘʭ Ὡ . 

ʇʦʯʘʪʢʦʚʠʡ ʚʠʛʠʥ ʦʩʽ ʝʣʝʤʝʥʪʘ ʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʩʪʠʩʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʷʢ 

ŭ0=l0/750...l0/500, ʜʝ ὰð ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʩʪʨʠʞʥʷ (ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʧʦʨʘʤʠ). 

ʆʜʥʘʢ ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ ʪʘ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ 

ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʜʦʜʘʪʢʦʚʽ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ ʪʘ ʚʽʜʭʠʣʝʥʥʷ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ ʽʩʪʦʪʥʦ 
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ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ, ʟʘʢʣʘʜʝʥʽ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɹ̔ ʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʥʘ ʩʪʽʡʢʽʩʪʴ ʰʘʨʥʽʨʥʦ 

ʦʧʝʨʪʠʭ ʩʪʨʠʞʥʽʚ. ʇʨʦʪʝ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʦʮʽʥʶʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʠʭ 

ʩʪʨʠʞʥʽʚ ʽʟ ʧʨʫʞʥʠʤ ʟʘʱʝʤʣʝʥʥʷʤ ʦʧʦʨ ð ʪʘʢʠʭ, ʷʢ ʢʦʣʦʥʠ ʪʘ ʩʪʨʠʞʥʽ ʩʪʘʣʝʚʠʭ 

ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ [59]. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʛʣʷʥʫʪʦ ʟʘʛʘʣʴʥʠʡ ʚʠʧʘʜʦʢ ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʦʛʦ 

ʩʪʨʠʞʥʷ ʜʦʚʞʠʥʠ l0 , ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʧʨʫʞʥʠʭ ʦʧʦʨʘʭ (ʨʠʩʫʥʦʢ 3.1). 

 

ʈʠʩʫʥʦʢ 3.1. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʩʪʘʣʝʚʦʾ ʬʝʨʤʠ ʟ 

ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ, ʱʦ ʤʦʜʝʣʶʻ ʨʦʙʦʪʫ ʝʣʝʤʝʥʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʨʫʞʥʦʛʦ ʦʧʦʨʥʦʛʦ 

ʟʘʢʨʽʧʣʝʥʥʷ 

 

ʉʪʨʠʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʣʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʤʦʤʝʥʪʦʤ 

ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ Ὅ ʪʘ ʧʣʦʱʝʶ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ï ɸ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʜʝʢʘʨʪʦʚʘ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʮʝʥʪʨ ʷʢʦʾ ʟʙʽʛʘʻʪʴʩʷ ʟ ʮʝʥʪʨʦʤ ʚʘʛʠ ʩʠʤʝʪʨʠʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʅʘ 

ʝʣʝʤʝʥʪ ʜʽʻ ʦʩʴʦʚʘ ʩʪʠʩʢʘʣʴʥʘ ʩʠʣʘ N, ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ ʦʩʽ ʆZ. ʋ ʤʝʞʘʭ ʤʝʪʦʜʫ 

ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʯʘʪʢʦʚʠʡ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʥʘ ʦʧʦʨʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ 

ὓ , ʘ ʤʦʤʝʥʪ ʫ ʜʦʚʽʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟ ʢʦʦʨʜʠʥʘʪʦʶ z ï ʯʝʨʝʟ ὓ ; ʜʣʷ ʧʝʨʝʨʽʟʫ ʥʘ ʢʽʥʮʽ 

ʩʪʨʠʞʥʷ (z=l) ʧʨʠʡʥʷʪʦ ʧʦʟʥʘʯʝʥʥʷ ὓ . ʇʦʧʝʨʝʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʢʽʥʮʷ ʩʪʨʠʞʥʷ ʧʨʠ 

z=0 ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ h0, ʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʝʨʝʨʽʟʫ ʟʽ ʟʤʽʱʝʥʥʷʤ z ï ̫ ʢ hz. ʂʫʪ ʧʦʚʦʨʦʪʫ 
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ʧʝʨʝʨʽʟʫ ʫ ʪʦʯʮʽ z=0 ʟʘʜʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ h; ʫ ʜʦʚʽʣʴʥʽʡ ʪʦʯʮʽ z=ᾀ­ h; ʘ ʥʘ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ ʩʪʨʠʞʥʷ (z=ὰ) ï h. ɺʽʜʧʦʚʽʜʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ 

ʪʘʢʽ: ʫ ʧʝʨʝʨʽʟʽ z=π ï ὗ , ʫ ʜʦʚʽʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ z=ᾀ ï ὗ , ʘ ʥʘ ʢʽʥʮʽ ʝʣʝʤʝʥʪʘ (z=ὰ) ï 

ὗ . 

ʋʤʦʚʘ ʩʪʽʡʢʦʩʪʽ ʧʨʫʞʥʦʛʦ ʩʪʨʠʞʥʷ ʬʦʨʤʫʣʶʻʪʴʩʷ ʯʝʨʝʟ ʣʽʥʽʡʥʝ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʝ ʦʧʠʩʫʻ ʨʽʚʥʦʚʘʛʫ ʝʣʝʤʝʥʪʘ ʧʽʜ ʜʽʻʶ 

ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

       (3.6) 

ʈʦʟʚôʷʟʦʢ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ (3.1) ʻ ʜʦʙʨʝ ʚʽʜʦʤʠʤ ʫ ʣʽʪʝʨʘʪʫʨʽ [47, 60, 

49, 59] ̔ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʠʡ ʫ ʬʦʨʤʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʦʜʫ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ: 

– –
–ὰ

Ὧ
ίὭὲὯὸ

ὓ ὰ

ὯὉὍ
ὧέίὯὸ ρ

ὗὰ

ὯὉὍ
ίὭὲὯὸ Ὧὸȟ 

– ὰ– ὧέίὯὸ
ὓ ὰ

ὯὉὍ
ίὭὲὯὸ

ὗὰ

ὯὉὍ
ρ ὧέίὯὸȟ 

– ὰ–ὯίὭὲὯὸ
ὓ ὰ

ὉὍ
ὧέίὯὸ

ὗὰ

ὯὉὍ
ίὭὲὯὸȟ                                                      

ὓ –ὉὍ –
ὉὍ

ὰ

ὉὍὯ

ὰ
– ίὭὲὯὸ ὓ ὧέίὯὸ

ὗὰ

Ὧ
ίὭὲὯὸ          σȢχ 

ʈʝʟʫʣʴʪʘʪ. ʄʦʜʝʣʴ 1. ʈʦʟʛʣʷʥʫʪʦ ʩʪʨʠʞʝʥʴ, ʫ ʷʢʦʛʦ ʦʜʥʘ ʦʧʦʨʘ ʚʠʢʦʥʫʻ 

ʬʫʥʢʮʽʶ ʞʦʨʩʪʢʦʛʦ ʟʘʱʝʤʣʝʥʥʷ, ʪʦʜʽ ʷʢ ʧʨʦʪʠʣʝʞʥʠʡ ʢʽʥʝʮʴ ʧʨʘʮʶʻ ʷʢ ʧʨʫʞʥʝ 

ʟʘʱʝʤʣʝʥʥʷ (h0=0, h =0, tz=1­Mxn=-2kr1ὦh ). ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʟʘʧʠʩʫ ʧʨʠʡʥʷʪʦ 

ʧʦʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʫ ʧʨʫʞʥʽʡ ʦʧʦʨʽ ʯʝʨʝʟ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ 

ʧʝʨʝʨʽʟʫ: h πȟh . ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʢʨʠʪʝʨʽʡ ʩʪʽʡʢʦʩʪʽ ʥʘʙʫʚʘʻ ʥʘʩʪʫʧʥʦʛʦ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʛʣʷʜʫ: 

ὄ ρ ὧέίὯ Ὧρ ὧέίὯ Ὧ
ὉὍ

ςὰὯ ὦ
ίὭὲὯ  

Ὧ ίὭὲὯ ὯίὭὲὯ Ὧ ὧέίὯ π      (3.8) 

2 3
2 2 0 0

0
0 0

x
tz tz z

x x

M l Q l
k k t

EI EI
h h h¡¡+ = - -
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ɸʥʘʣʽʪʠʯʥʝ ʨʽʚʥʷʥʥʷ ʩʪʽʡʢʦʩʪʽ, ʦʪʨʠʤʘʥʝ ʫ ʬʦʨʤʽ (3.7) , ʜʝʤʦʥʩʪʨʫʻ ʧʦʚʥʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʽʟ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ ʨʦʙʦʪʽ [59]. ʎʝ ʜʘʻ ʟʤʦʛʫ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʚʠʧʘʜʢʽʚ, ʟʦʢʨʝʤʘ ʟʘ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨʥʠʭ ʟʘʢʨʽʧʣʝʥʴ. 

ʅʘ ʨʠʩʫʥʢʫ 3.2 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʫʥʢʮʽ ʾ(3.8) ʜʣʷ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʦʧʦʨ ʫ ʜʽʘʧʘʟʦʥʽ =0,4é10000. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʞʦʨʩʪʢʦʩʪʽ ʟʘʱʝʤʣʝʥʥʷ ʦʜʥʽʻʾ ʟ ʦʧʦʨ, ʟʦʢʨʝʤʘ ʟʘ ʚʠʩʦʢʦʛʦ ʟʥʘʯʝʥʥʷ 

ρππππ, ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ (3.8) ʻ ʚʝʣʠʯʠʥʘ k=6,2827­А<0,5, ɦ ʦ 

ʥʘʙʣʠʞʝʥʦ ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʟʥʘʯʝʥʥʷʤ k=2́=6,28319­А=0,5. ɼʣʷ ʩʣʘʙʢʦʛʦ 

ʟʘʱʝʤʣʝʥʥʷ, ʢʦʣʠ πȟτ ʨʽʚʥʷʥʥʷ (3.8) ʜʘʻ ʨʦʟʚôʷʟʦʢ k=4,561­А<0,6888, ɦʦ 

ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʟʥʘʯʝʥʥʷʤ А πȟχ (k=4,488). ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʞʦʨʩʪʢʦʩʪʽ ʦʧʦʨ ʧʦʜʘʥʘ ʚ ʪʘʙʣʠʮʽ 3.1. ɺʘʞʣʠʚʦʶ 

ʚʠʷʚʣʝʥʦʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʻ ʪʝ, ʱʦ ʚʩʽ ʢʨʠʚʽ ʬʫʥʢʮʽʾ (3.8) ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ 

ʩʧʽʣʴʥʽʡ ʪʦʯʮʽ. ɿʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʻʤ (3.8), ʮʷ ʪʦʯʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ А πȟχ 

(k=4,488), ʪʦʜʽ ʷʢ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ k=4,4933, ɦʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʣʠʰʝ ʥʘ 

πȟππρρω. ʊʘʢʝ ʤʽʥʽʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʢʦʨʝʢʪʥʽʩʪʴ 

ʚʠʢʦʥʘʥʠʭ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʈʠʩʫʥʦʢ 3.2. ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ (3.8) ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʛʦ 

ʟʘʱʝʤʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʢʽʥʮʽʚ ʩʪʨʠʞʥʷ: ʛʨʘʬʽʢ 1 ï ρππππ, ʛʨʘʬʽʢ 2 ï 

ςπ, ʛʨʘʬʽʢ 3 ï υȟπ, ʛʨʘʬʽʢ 4 ï ρȟπ, ʛʨʘʬʽʢ 5 ï 

πȟτ 

 

ʊʘʙʣʠʮʷ 3.1 ʂʦʝʬʽʮʽʻʥʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ А 

ὉὍ

ςὰὯ ὦ
 

k А ὉὍ

ςὰὯ ὦ
 

k А 

20 4,4933 0,69917 0,07 4,8967 0,64157 

 8 4,49275 0,69926 0,5 5,0182 0,62604 

 6 4,49215 0,69935  0,2 5,4383 0,5777 

 5 4,5605 0,68887  0,1 5,7579 0,5456 

 3 4,6031 0,68249 0,05 5,9918 0,52432 

2 4,654 0,675 0,001 6,277 0,5005 

 1 4,7926 0,65551  0,0001 6,2827 0,5 
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ʄʦʜʝʣʴ 1. ɺʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ. ʈʦʟʛʣʷʥʫʪʦ ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ 

ʨʦʟʚʠʪʢʫ ʧʝʨʝʤʽʱʝʥʴ ʩʪʨʠʞʥʷ, ʟʘʱʝʤʣʝʥʦʛʦ ʟ ʦʙʦʭ ʢʽʥʮʽʚ. ɽʣʝʤʝʥʪ ʤʘʻ ʟʘʜʘʥʽ 

ʧʦʯʘʪʢʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ: ʧʦʟʜʦʚʞʥʻ ʟʤʽʱʝʥʥʷ ʚʽʜʩʫʪʥʻ (ὸ π), ʪʦʜʽ ʷʢ ʧʦʯʘʪʢʦʚʽ 

ʧʨʦʛʠʥʠ ʪʘ ʢʫʪʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʫʣʷ – πȠ –ǋ π). ʇʨʦʪʠʣʝʞʥʘ ʦʧʦʨʘ 

ʤʦʜʝʣʶʻʪʴʩʷ ʷʢ ʧʨʫʞʥʦ ʟʘʱʝʤʣʝʥʘ, ʧʨʠʯʦʤʫ ʚʽʜʥʦʩʥʘ ʞʦʨʩʪʢʽʩʪʴ ʧʨʫʞʥʦʾ ʦʧʦʨʠ 

ʚʚʘʞʘʻʪʴʩʷ ʚʽʜʦʤʦʶ ʽ ʟʘʜʘʻʪʴʩʷ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ: ὧέὲίὸ: 

ὸ ρO – πȠ –ǋ
ὓ

ςὯ ὦ
ᴼὓ –ǋȢ ςὯ ὦ  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (3.7) ʫ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʥʦ ʩʠʩʪʝʤʫ ʟ ʪʨʴʦʭ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ: Ƞ Ƞ . 

    (3.9) 

ʈʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ (3.9) ʦʪʨʠʤʘʥʦ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʚʠʟʥʘʯʥʠʢʽʚ ʩʠʩʪʝʤʠ: 

      (3.10) 

ʋ ʬʦʨʤʫʣʘʭ (3.10) ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʩʪʘʥʜʘʨʪʥʽ ʧʦʟʥʘʯʝʥʥʷ:  ï ʛʦʣʦʚʥʠʡ 

ʚʠʟʥʘʯʥʠʢ (ʜʝʪʝʨʤʽʥʘʥʪ) ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (3.6 , ʩʢʣʘʜʝʥʠʡ ʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ 

ʥʝʚʽʜʦʤʠʭ ʯʣʝʥʘʭ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ. ɼʦʧʦʤʽʞʥʽ ʚʠʟʥʘʯʥʠʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʚʝʣʠʯʠʥ, ʧʦʟʥʘʯʝʥʦ ʷʢ . 

ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʟʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (3.9). 
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ʇʨʠʢʣʘʜ 1. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʫʤʦʚʥʦ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ. 

ʈʦʟʛʣʷʜʘʚʩʷ ʩʪʨʠʞʝʥʴ, ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʠʡ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘ ʪʘʢʠʡ, ʱʦ ʤʘʻ 

ʧʦʯʘʪʢʦʚʠʡ ʟʩʫʚ ʦʧʦʨʥʦʛʦ ʧʝʨʝʨʽʟʫ ʡ ʧʦʯʘʪʢʦʚʠʡ ʢʫʪ ʧʦʚʦʨʦʪʫ ( 0th¡=0,01; =0,03). 

ʇʨʦʪʠʣʝʞʥʠʡ ʢʽʥʝʮʴ ʝʣʝʤʝʥʪʘ ʤʦʜʝʣʶʚʘʚʩʷ ʷʢ ʧʨʫʞʥʦ ʟʘʱʝʤʣʝʥʠʡ, ʧʨʠ ʮʴʦʤʫ 

ʧʨʠʡʥʷʪʦ (– π; ὉὍ ὉὍȠ  0,0001). 

 

ʈʠʩʫʥʦʢ 3.3. ʇʨʠʢʣʘʜ 1. ɼʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʩʪʠʩʥʫʪʦʛʦ ʧʨʫʞʥʦʛʦ ʩʪʨʠʞʥʷ, 

ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʦʛʦ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘ ʪʘʢʦʛʦ, ʱʦ ʤʘʻ ʧʦʯʘʪʢʦʚʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ 

(–ǋ=0,01; =0,03), ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʛʠʥʽʚ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʽ 

ʬʦʨʤʠ ʚʠʛʥʫʪʦʾ ʦʩʽ ʩʪʨʠʞʥʷ ʧʽʜ ʜʽʻʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʪʠʩʢʫ. ʇʨʦʪʠʣʝʞʥʠʡ ʢʽʥʝʮʴ 

ʩʪʨʠʞʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʧʨʫʞʥʦʛʦ ʟʘʱʝʤʣʝʥʥʷ (– π; ὉὍ

ὉὍȠ  0,0001): ʛʨʘʬʽʢ 1 - k=0,05; ʛʨʘʬʽʢ 2 - k=4,5;  

ʛʨʘʬʽʢ 3 - k=5,5; ʛʨʘʬʽʢ 4 - k=6,2 

ɿʘ ʤʘʣʦʛʦ ʨʽʚʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʠʣʠ (Ὧ =0,05) ʪʘ ʥʘʷʚʥʦʩʪʽ ʧʨʫʞʥʦʾ ʦʧʦʨʠ, ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʮʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʪʽʡʢʦʩʪʽ 

Ὧ =5,5 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʨʽʩʪ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʜʦ 

=0,0306, ʱʦ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʧʦʯʘʪʢʦʚʝ ʚʽʜʭʠʣʝʥʥʷ =0,003. ʆʜʥʦʯʘʩʥʦ 
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ʟʨʦʩʪʘʶʪʴ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʫʟʜʦʚʞ ʜʦʚʞʠʥʠ ʩʪʨʠʞʥʷ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʨʘʞʝʥʠʡ ʚʧʣʠʚ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʟʛʠʥʫ ʥʘ ʡʦʛʦ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. 

ɿʘ ʥʝʟʥʘʯʥʦʛʦ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ ʩʪʘʥʦʚʠʪʴ 

Ὧ =0,05 , ʤʘʢʩʠʤʘʣʴʥʽ ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ( Ƞ Ƞ ) 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʠʦʧʦʨʥʠʭ ʟʦʥʘʭ ʟʘ ʥʘʷʚʥʦʩʪʽ ʟʘʜʘʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ. ʇʦʜʘʣʴʰʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʠʣʠ ʜʦ Ὧ =5,5 ʩʧʨʠʯʠʥʷʻ ʚʠʨʘʟʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ ʫ ʨʦʟʧʦʜʽʣʽ 

ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʚʟʜʦʚʞ ʜʦʚʞʠʥʠ ʩʪʨʠʞʥʷ (ʨʠʩʫʥʦʢ 3.4). ʇʨʠ ʥʘʩʪʫʧʥʦʤʫ 

ʟʨʦʩʪʘʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʦʣʠ ʧʘʨʘʤʝʪʨ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʟʛʠʥʫ ʜʦʩʷʛʘʻ Ὧ =6,2 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʧʨʦʛʠʥʽʚ: =0,004344 ʪʦʜʽ ʷʢ ʧʨʠ k

=5,5 ʮʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ ʣʠʰʝ =0,00306. ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʥʘ 

ʦʧʦʨʘʭ ʽ ʚʟʜʦʚʞ ʜʦʚʞʠʥʠ ʩʪʨʠʞʥʷ ʪʘʢʦʞ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʶʪʴ ð ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ. 

ʅʘʧʨʠʢʣʘʜ, ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: =0,0466, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʛʠʥʘʤ 

0,0449, 0,0447, ʪʦʜʽ ʷʢ ʧʨʠ Ὧ =5,5 ʦʪʨʠʤʘʥʦ 0,0175. ɺʦʜʥʦʯʘʩ ʟʘ 

ʫʤʦʚʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʾ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʾ ʦʧʦʨʠ 0,0001 ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ 

ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ ʫ ʤʽʩʮʽ ʧʨʫʞʥʦʛʦ ʟʘʱʝʤʣʝʥʥʷ ʻ ʥʝʟʥʘʯʥʠʤ ʽ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 

–ǋ=0,000385. 

ʇʨʠʢʣʘʜ 2. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʾ ʦʧʦʨʠ ʧʨʦʚʝʜʝʥʦ 

ʜʦʜʘʪʢʦʚʽ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʫʤʦʚʥʦ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ 

ʩʪʨʠʞʥʷ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ. 

ʇʦʯʘʪʢʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʚʢʣʶʯʘʣʠ ʟʩʫʚ ʦʧʦʨʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʧʦʯʘʪʢʦʚʠʡ ʢʫʪ 

ʧʦʚʦʨʦʪʫ (–ǋ=0,001; =0,005). ɾʦʨʩʪʢʽʩʪʴ ʧʨʫʞʥʦʾ ʦʧʦʨʠ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ 

ʙʫʣʘ ʟʤʝʥʰʝʥʘ (– π; ὉὍ ὉὍȠ 0,0001). ɿʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ 

ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʥʘ ʦʧʦʨʽ =0,005 ̒  ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʜʦʧʫʩʪʠʤʠʭ ʛʨʘʥʠʯʥʠʭ 

ʧʨʦʛʠʥʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ï fu/l=1/200. 
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ʊʘʙʣʠʮʷ 3.2 ɿʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʥʘ ʦʧʦʨʘʭ ʪʘ ʾʭ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʚʟʜʦʚʞ ʜʦʚʞʠʥʠ ʩʪʨʠʞʥʷ ʧʨʠ –ǋ=0,001; =0,005 

 

 

 

 

 

 

 

 

ɿʘ ʜʦʩʷʛʥʝʥʥʷ ʧʘʨʘʤʝʪʨʦʤ ʩʠʣʦʚʦʛʦ ʬʘʢʪʦʨʘ ʝʣʝʤʝʥʪʘ ʟʥʘʯʝʥʥʷ Ὧ =5,5 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ï =0,00505, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʯʘʪʢʦʚʦʤʫ ʚʽʜʭʠʣʝʥʥʶ 

=0,005.  

 

ʈʠʩʫʥʦʢ 3.4 ʇʨʠʢʣʘʜ 1. ɿʤʽʥʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʠʩʥʫʪʦʛʦ 

ʧʨʫʞʥʦʛʦ ʩʪʨʠʞʥʷ, ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʦʛʦ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘ ʪʘʢʦʛʦ, ʱʦ ʤʘʻ ʧʦʯʘʪʢʦʚʽ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ (–=0,01;=0,03), ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʧʨʫʞʥʦʛʦ ʟʘʱʝʤʣʝʥʥʷ 

ʧʨʦʪʠʣʝʞʥʦʛʦ ʢʽʥʮʷ (– π; ὉὍ ὉὍȠ 0,001): ʛʨʘʬʽʢ 1 - Ὧ =0,05; ʛʨʘʬʽʢ 

2 - Ὧ =4,5;          ʛʨʘʬʽʢ 3 - Ὧ =5,5; ʛʨʘʬʽʢ 4 - Ὧ =6,2 

k ὓ ὰ

ὉὍ
 

ὸ π ὸ ᾀ ὰ ὸ ρ 

4,5 0,017947 0,025075 -0,02159 

5,5 0,004187 0,02935 -0,1753 

6,02 -0,0186 0,03939 -0,027 

6,15 -0,04412 0,0576 -0,0485 
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ʈʠʩʫʥʦʢ 3.5 ʇʨʠʢʣʘʜ 2.  ɼʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʩʪʨʠʞʥʷ ï ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʥʦʩʥʠʭ ʧʦʟʜʦʚʞʥʽʭ ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʧʨʦʛʠʥʽʚ ï ʨʦʟʛʣʷʥʫʪʦ ʜʣʷ ʩʪʠʩʥʫʪʦʛʦ 

ʧʨʫʞʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʦʛʦ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘ ʪʘʢʦʛʦ, ʱʦ ʤʘʻ 

ʧʦʯʘʪʢʦʚʽ ʛʝʦʤʝʪʨʠʯʥʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ (–ǋ=0,01; =0,05) ʧʨʠ ʧʨʫʞʥʦʤʫ 

ʟʘʱʝʤʣʝʥʥʽ ʧʨʦʪʠʣʝʞʥʦʛʦ ʢʽʥʮʷ (– π; ὉὍ ὉὍȠ  0,001): ʛʨʘʬʽʢ 1 

- Ὧ =4,5; ʛʨʘʬʽʢ 2 - Ὧ =5,5; ʛʨʘʬʽʢ 3 - Ὧ =6,02; ʛʨʘʬʽʢ 4 - Ὧ =6,2 
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ʇʨʠʢʣʘʜ 3. ʇʨʦʚʝʜʝʥʦ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʧʨʫʞʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙʯʘʩʪʠʭ ʩʪʨʠʞʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʽ 

ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ. ɿʥʘʯʝʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʙʽʣʴʰʠʤʠ ʟʘ ʪʨʘʜʠʮʽʡʥʽ ʥʦʨʤʘʪʠʚʥʽ. 

ɸʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʫ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʠʩʥʫʪʦʛʦ ʧʨʫʞʥʦʛʦ 

ʩʪʨʠʞʥʷ, ʞʦʨʩʪʢʦ ʟʘʱʝʤʣʝʥʦʛʦ ʟ ʦʜʥʦʛʦ ʢʽʥʮʷ ʪʘ ʪʘʢʦʛʦ, ʱʦ ʤʘʻ ʧʦʯʘʪʢʦʚʽ ʛʝʦʤʝʪʨʠʯʥʽ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ (–ǋ=0,001é0,002; =0,003é.0,005) ʽ ʧʨʫʞʥʦ ʟʘʱʝʤʣʝʥʦʛʦ ʟ 

ʧʨʦʪʠʣʝʞʥʦʛʦ ʢʽʥʮʷ (– π). ʅʘʧʨʫʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʚʽʜʦʤʠʤ ʘʥʘʣʽʪʠʯʥʠʤ 

ʚʠʨʘʟʦʤ, ʫ ʷʢʦʤʫ ὓ - ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʚʟʜʦʚʞʥʽʡ 

ʟʛʠʥ ʪʘ ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ; 

 Ὠ ὥὭ - ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ (ʚʠʩʦʪʘ) ʪʨʫʙʯʘʩʪʦʛʦ ʧʝʨʝʨʽʟʫ; 

Ὥ ï ʨʘʜʽʫʩ ʽʥʝʨʮʽʾ ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ,  

ὥ ï ʧʝʨʝʭʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʤʽʞ ʨʘʜʽʫʩʦʤ ʽʥʝʨʮʽʾ ʪʘ ʜʽʘʤʝʪʨʦʤ ʪʨʫʙʯʘʩʪʦʛʦ 

ʧʨʦʬʽʣʶ. 

„         (3.11) 

ɼʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʚʽʜʥʦʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ 

ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ: Ƞ ‗ , ʜʝ ‗ - ʛʥʫʯʢʽʩʪʴ ʰʘʨʥʽʨʥʦ ʦʧʝʨʪʦʛʦ 

ʩʪʨʠʞʥʷ. 

„       (3.12) 

ʅʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʥʷ (3.12) ʚʠʢʦʥʘʥʦ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣʠʮʷ 3.3). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʠʣʠ Ὧ, 

ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ ʥʘ ʚʪʨʘʪʫ ʩʪʽʡʢʦʩʪʽ ʩʧʘʜʘʻ ʰʚʠʜʰʝ, ʥʽʞ ʩʘʤʝ ʟʤʝʥʰʝʥʥʷ 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ʝʣʝʤʝʥʪʘ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʜʦ k=6,02 

ʟʨʦʩʪʘʥʥʷ ʧʨʦʛʠʥʽʚ ʜʦʩʷʛʘʻ ʚʽʜʥʦʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ɖm/l =0,00527, ʘ ʧʨʠ k=6,15 

ʚʽʜʧʦʚʽʜʥʦ ɖm/l =0,00594. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʨʦʩʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʛʠʥʘʣʴʥʠʭ 

ʤʦʤʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ ʥʽʞ ʟʨʦʩʪʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʨʦʛʠʥʽʚ (ʨʠʩʫʥʦʢ 

3.4). 
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ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ Ὧ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʽʜ ʯʘʩ ʚʠʷʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ, ʷʢʽ 

ʚʠʥʠʢʣʠ ʥʘ ʝʪʘʧʘʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʟʘʤʽʥʠ ʘʙʦ ʧʽʜʩʠʣʝʥʥʷ ʫ 

ʩʪʘʣʝʚʠʭ ʬʝʨʤʘʭ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʦʜʝʣʽ ʩʪʨʠʞʥʷ, ʱʦ ʤʘʻ ʞʦʨʩʪʢʫ ʦʧʦʨʫ ʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ ʫʤʦʚ ʧʨʠʢʨʽʧʣʝʥʥʷ (ʧʦʯʘʪʢʦʚʝ ʟʤʽʱʝʥʥʷ ʦʧʦʨʠ ʪʘ ʧʦʯʘʪʢʦʚʠʡ ʢʫʪ 

ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ) ʽ ʜʨʫʛʫ ʦʧʦʨʫ ʟ ʧʨʫʞʥʠʤ ʟʘʱʝʤʣʝʥʥʷʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʥʽʞ ʟʙʽʣʴʰʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʠʣʠ. 

ɺʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʟʘ ʪʨʴʦʤʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ: 

1. ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ 

ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʧʫʩʪʠʤʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʽ ʧʝʨʚʽʩʥʠʤʠ ʧʨʦʛʠʥʘʤʠ 

ʩʪʘʣʝʚʦʛʦ ʝʣʝʤʝʥʪʘ. 

2. ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ  ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ 

ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʦʶ ʩʭʝʤʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, 

ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʾ ʧʦʚʝʜʝʥʽ ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. 

3. ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ 

ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʛʠʥʘʤʠ ̫ʢ ʧʦʟʘʮʝʥʪʨʦʚʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ.  

ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ 

ʩʪʨʠʞʥʷ. ɺʽʜʦʤʦ, ʱʦ ʚ ʤʝʪʦʜʠʢʫ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ 

ʟʘʢʣʘʜʝʥʘ ʧʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʩʪʘʣʝʚʠʭ ʩʪʨʠʞʥʽʚ. ʊʘʢ ʚ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʟ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʢʘʟʘʥʦ, ʱʦ, ʷʢʱʦ ʧʨʠʚʝʜʝʥʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ 

ʧʦʟʘʮʝʥʪʨʦʚʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ mef Ò0,25,  ʪʦ ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʢʦʝʬʽʮʽʻʥʪ ʩʪʽʡʢʦʩʪʽ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ʘʙʦ ʧʦ ʪʘʙʣʠʮʷʤ ʜʣʷ ʧʦʟʘʮʝʥʪʨʦʚʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ ʘʙʦ ʷʢ ʜʣʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ. 

c
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n

N
R
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g

j g
¢

          (3.13) 

ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʷ ʟʘ ʜʝʬʦʨʤʦʚʘʥʦʶ 

ʩʭʝʤʦʶ. ɺ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʽ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʝʬʦʨʤʦʚʘʥʦʶ ʩʭʝʤʦʶ 
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ʧʨʫʞʥʦ-ʟʘʱʝʤʣʝʥʦʛʦ ʩʪʘʣʝʚʦʛʦ ʩʪʨʠʞʥʷ. ɺʠʟʥʘʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʛʠʥʘʣʴʥʠʡ 

ʤʦʤʝʥʪ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʭ (ʨʠʩʫʥʦʢ 3.4 ʪʘ ʨʠʩʫʥʦʢ 3.5, ʪʘʙʣʠʮʷ 3.2). 

ɺʠʟʥʘʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ 

(Ὧ=ˊ/ɛ). ʇʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ.  

Ὑ Ȣ          (3.14) 

Ὑ Ȣ        (3.15) 

Ὑ Ȣ        (3.16) 

.       (3.17) 

Ὡᴼ

ụ
Ụ
Ụ
Ụ
ợ

Ứ
ủ
ủ
ủ
Ủ

Ὑ Ȣ      (3.18) 

ɿʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʦʪʨʠʤʘʥʠʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩʫʥʦʢ 

3.4 ʪʘ ʨʠʩʫʥʦʢ 3.5, ʪʘʙʣʠʮʷ 3.2) ʚʨʘʭʦʚʫʻ ʧʦʚʟʜʦʚʞʥʽʡ ʟʛʠʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ 

ʧʨʦʛʠʥʽʚ ʽ ʧʦʯʘʪʢʦʚʦʛʦ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ ʦʜʥʽʻʾ ʦʧʦʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʛʥʫʯʢʠʭ ʩʪʨʠʞʥʽʚ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʛʦ 

ʩʪʨʠʞʥʷ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʨʦʛʠʥʘʤʠ ʷʢ ʧʦʟʘʮʝʥʪʨʦʚʦ-ʩʪʠʩʥʫʪʦʛʦ ʩʪʨʠʞʥʷ 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʘʣʝʚʠʭ 

ʩʪʨʠʞʥʽʚ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʧʨʦʛʠʥʫ ʧʦ ʧʨʦʣʴʦʪʫ (ɖm) ʩʪʨʠʞʥʷ ʪʘ 

ʧʝʨʝʚʽʨʷʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ ʜʣʷ ʧʦʟʘʮʝʥʪʨʦʚʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʧʣʠʚʫ ʬʦʨʤʠ ʧʝʨʝʨʽʟʫ (ɖ). 

ὓ ὔ– ᴼά – Ȣ     (3.19) 

ά – ά –ά ᴼ Ὑ Ȣ      (3.20) 
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 ʇʨʦʚʝʜʝʥʽ ʯʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʨʦɹʤʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʩʪʡ̔ʢʦʩʪʽ ʩʪʨʠʞʥʽʚ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.3é3.4. ɺ ʷʢʦʩʪʽ ʩʪʘʣʝʚʦʛʦ 

ʩʪʨʠʞʥʷ ʧʨʠʡʥʷʪʘ ʪʨʫʙʘ ʜʽʘʤʝʪʨʦʤ 76 ʤʤ, ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ 4 ʤʤ, ʜʦʚʞʠʥʘ ʩʪʨʠʞʥʷ 

3,0 ʤ. 

ʊʘʙʣʠʮʷ 3.3. ʇʦʨʽʚʥʷʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʽʚ ( ʜʽʘʤʝʪʨ ʪʨʫʙʠ 76 ʤʤ, ʪʦʚʱʠʥʘ 

ʩʪʽʥʢʠ 4 ʤʤ) ʟʘ ʪʨʴʦʤʘ ʤʝʪʦʜʠʢʘʤʠ k=́/ɛ=6,02; ɖm=0,05l (ʨʠʩʫʥʦʢ 3.5) 

Ὧ=ˊ/ɛ 6,02 N, H 100000 ὓ ὰ

ὉὍ
 

0,04 
x m

x

A
m

W
h=

 
0,7473 

ɛ  

ɚ 

0,5219 

61,395 

• 0,86792 ὓ ȟ̊  ̍ 1893,94 
ef xm mh=

 1,224 

l 
2,075 ὔ

•ὃ
ȟ̇ ˜ ́

127,45 

xm
y c

xm

MN
R

A W
g+ ¢

 

˙̐ ́
214,992 

y c
e

N
R

A
g

j
¢

 

˙̐ ́

201,935 

 

ʊʘʙʣʠʮʷ 3.3. ʇʦʨʽʚʥʷʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʽʚ ʟʘ ʪʨʴʦʤʘ ʤʝʪʦʜʠʢʘʤʠ k=́/ɛ=5,5; 

ɖm=0,05l (ʨʠʩʫʥʦʢ 3.5) 

Ὧ=ˊ/ɛ 5,5 N, H 100000 ὓ ὰ

ὉὍ
 

0,02935 
x m

x

A
m

W
h=

 

0,7473 

ɛ  

ɚ 

0,5712 

67,2 

• 0,86792 ὓ ȟ̊  ̍ 1389,68 
ef xm mh=

 
1,224 

l 
2,2718 ὔ

•ὃ
ȟ̇ ̐ ́

131,6 xm
y c

xm

MN
R

A W
g+ ¢

 

˙̐ ́

187,2 

y c
e

N
R

A
g

j
¢

 

˙̐ ́

207,04 

 

 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʪʨʠʞʥʽʚ ʧʦʢʘʟʫʻ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʛʥʫʯʢʦʩʪʽ ʨʽʚʝʥʴ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʙʽʣʴʰʠʡ ʟʘ ʤʝʪʦʜʠʢʦʶ ʦʩʥʦʚʘʥʦʶ ʥʘ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʟʘ ʷʢʦʶ ʧʦʯʘʪʢʦʚʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʚʨʘʭʦʚʫʻʪʴʩʷ ʯʝʨʝʟ 

ʧʨʠʚʝʜʝʥʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ. ʇʨʠ ʤʝʥʰʽʡ  ʛʥʫʯʢʦʩʪʽ ʩʪʨʠʞʥʷ (ʙʽʣʴʰʽʡ ʞʦʨʩʪʢʦʩʪʽ 

ʚʫʟʣʽʚ) ( ʪʘʙʣʠʮʷ 3.3) ʜʝʬʦʨʤʘʮʽʡʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʘʻ ʙʽʣʴʰʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ 

ʚ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʷʭ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 
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ʟʙʽʣʴʰʝʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʚʫʟʣʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʷʪʠ ʩʪʽʡʢʽʩʪʴ ʩʪʨʠʞʥʽʚ ʟ ʧʦʯʘʪʢʦʚʠʤʠ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʽ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ. 

 

3.2 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʦʟʜʽʣʽ 3 ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʥʘʪʫʨʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʽʚ ʽ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʧʝʨʝʨʽʟʫ ʥʘ ʦʧʦʨʘʭ ʜʣʷ 

ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʽʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ð ʟʤʽʱʝʥʥʷ ʦʧʦʨ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ 

ʢʫʪʘ ʚʽʜʭʠʣʝʥʥʷ ʞʦʨʩʪʢʦʾ ʦʧʦʨʠ ð ʥʘ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʩʪʨʠʞʥʷ ʟʘ ʫʤʦʚʠ ʟʘʜʘʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʫʞʥʦʾ ʦʧʦʨʠ. 

3. ʇʨʦʚʝʜʝʥʦ ʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʧʨʫʞʥʦʛʦ ʩʪʨʠʞʥʷ. 

4. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʜʝʬʦʨʤʦʚʘʥʦʶ 

ʚʽʩʩʶ ʩʪʨʠʞʥʷ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʟʘ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʦʯʘʪʢʦʚʠʭ 

ʚʽʜʭʠʣʝʥʴ ʞʦʨʩʪʢʦʾ ʦʧʦʨʠ. 

5. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʚʽʜʭʠʣʝʥʴ, 

ʱʦ ʚʠʥʠʢʣʠ ʧʽʜ ʯʘʩ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

6. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʧʦʰʠʨʝʥʠʡ ʪʘʢʦʞ ʥʘ ʽʥʰʽ 

ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʽ ʧʨʫʞʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ ʧʦʯʘʪʢʦʚʽ ʚʽʜʭʠʣʝʥʥʷ, ʩʬʦʨʤʦʚʘʥʽ ʚ 

ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʈʆɿɼɯʃ 4. ʄʆɼɽʃʖɺɸʅʅʗ ʈʆɹʆʊʀ ʌʃɸʅʎɽɺʀʍ ɺʋɿʃɯɺ ʌɽʈʄ ɿ 

ʇʆʇɽʈɽɼʅɯʄ ʅɸʇʈʋɾɽʅʅʗʄ 

 

4.1 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʦʚʠʭ 

ʟôʻʜʥʘʥʴ ʽʟ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʧʨʦʩʪʦʨʦʚʠʭ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʟ ʪʨʫʙ 

 ʈʦʟʛʣʷʥʫʪʦ ʬʣʘʥʮʝʚʠʡ ʚʫʟʦʣ ʟ ʚʨʽʟʘʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʧʦʷʩʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʬʝʨʤʠ (ʨʠʩʫʥʦʢ 4.1, 4.2).  

ʇʨʠʡʤʘʻʪʴʩʷ, ʱʦ ʫ ʪʨʫʙʯʘʩʪʠʭ ʝʣʝʤʝʥʪʘʭ ʽʟ ʟʦʚʥʽʰʥʽʤ ʨʘʜʽʫʩʦʤ (ὶ) ʜʽʻ 

ʨʦʟʪʷʛʫʚʘʣʴʥʝ ʟʫʩʠʣʣʷ. ʌʣʘʥʮʝʚʽ ʧʣʘʩʪʠʥʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟʽ ʩʪʘʣʽ 09ɻ2ʉ, ʪʦʜʽ ʷʢ 

ʤʘʪʝʨʽʘʣ ʪʨʫʙ ʚʠʟʥʘʯʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʽʯʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʻʢʪʫ. ʂʦʥʩʪʨʫʢʮʽʷ 

ʬʣʘʥʮʽʚ ʚʢʣʶʯʘʻ ʚʨʽʟʘʥʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ (ʨʠʩʫʥʦʢ 4.1). 

 

 

ʈʠʩʫʥʦʢ 4.1. ʉʪʘʣʝʚʽ ʦʮʠʥʢʦʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʪʨʫʙʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ 
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ʈʠʩʫʥʦʢ 4.2. ʋʟʘʛʘʣʴʥʝʥʘ ʛʝʦʤʝʪʨʠʯʥʘ ʩʭʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʫ 

ʟʚʘʨʥʦʤʫ ʰʚʽ ʥʘ ʩʪʠʢʫ ʪʨʫʙʠ ʪʘ ʬʣʘʥʮʷ 

 

ʌʣʘʥʮʝʚʽ ʧʣʘʩʪʠʥʠ ʧʨʠʻʜʥʘʥʽ ʜʦ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʝʨʠʤʝʪʨʘ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ ʟʘʛʘʣʴʥʦʶ 

ʜʦʚʞʠʥʦʶ (ὰ “Ὠ ). ʆʢʨʽʤ ʪʦʛʦ, ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ ʟôʻʜʥʘʥʽ ʟ ʪʨʫʙʦʶ ʧʦʚʟʜʦʚʞʥʽʤʠ 

ʰʚʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʝ ʧʝʨʝʜʘʚʘʥʥʷ ʟʫʩʠʣʴ ʥʘ ʩʪʽʥʢʫ ʪʨʫʙʠ, ʪʦʙʪʦ ʥʝ 

ʣʠʰʝ ʯʝʨʝʟ ʪʦʨʮʝʚʽ ʟʚʘʨʥʽ ʰʚʠ. 

ʋ ʤʝʞʘʭ ʧʨʠʡʥʷʪʦʾ ʨʦʙʦʯʦʾ ʛʽʧʦʪʝʟʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʝʨʝʜʘʚʘʥʥʷ ʟʫʩʠʣʴ ʚʽʜ 

ʬʣʘʥʮʷ ʜʦ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʦʩʽ ʙʦʣʪʘ, ʷʢʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ʬʣʘʥʮʷ. ʈʦʟʪʷʛʫʚʘʣʴʥʝ ʟʫʩʠʣʣʷ ὔ , ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ 

ʪʦʨʮʝʚʠʤ ʟʚʘʨʥʠʤ ʰʚʦʤ ʪʨʫʙʠ, ʚʚʘʞʘʻʪʴʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʤ ʚʽʜʩʪʘʥʽ ʤʽʞ ʮʝʥʪʨʦʤ 

ʙʦʣʪʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦʶ ʪʦʯʢʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʪʦʨʮʝʚʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ (ʨʠʩʫʥʦʢ 4.2 , ʧʨʠ 

ʧʦʪʦʯʥʦʤʫ ʟʥʘʯʝʥʥʽ ʟʫʩʠʣʣʷ ʫ ʰʚʽ ὔ . 

ὔ ὔ Ǭ

ὥ

ὥ
 (4.1) 
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ὔ τ ὔ Ὠὰ τ
ὔ Ǭ

ὰ

ὥ

ὥ
Ὠὰ  (4.2) 

ʇʨʠ ʚʽʜʥʦʰʝʥʥʷʭ Ὠὰ ὶὨ‌, ὥὨ‍ ὶὨ‌, Ὠ‍ Ὠ‌ ʤʘʻʤʦ: 

ὔ
τὔ

ὰ

ὥ

ὥ
ὥὨ‍

τὔ

ὰ
ὥ Ὠ‍ 

ὔ
ὔ

ὰ
ς

ὥ

ὥ
ὶὨ‌ 

(4.3) 

ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʦ ʪʦʨʮʶ ʪʨʫʙʠ (ὰ ) ʙʫʜʝ: 

ὰ τὰ ψὶ Ὠ‌ ψὶ‌  (4.4) 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʩʝʢʪʦʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʙʦʪʽ ʦʜʥʦʛʦ 

ʙʦʣʪʘ: 

ὰ ςὶ Ὠ‌ ςὶ‌  (4.5) 

ʋ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣʘʭ ʚʠʨʘʟ 
Ǭ
 ʧʦʟʥʘʯʘʻ ʧʨʠʚʝʜʝʥʝ ʫʩʝʨʝʜʥʝʥʝ ʟʫʩʠʣʣʷ ʚ 

ʦʜʠʥʠʮʽ ʜʦʚʞʠʥʠ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʪʦʙʪʦ ʧʨʠʚʝʜʝʥʠʡ ʧʘʨʘʤʝʪʨ ʟʫʩʠʣʣʷ ʫ ʟʚʘʨʥʦʤʫ ʰʚʽ 

ʧʦ ʪʦʨʮʶ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʟʫʩʠʣʣʷʤʠ ʚ ʟʚʘʨʥʠʭ ʰʚʘʭ ʪʘ ʨʦʟʪʷʛʫʚʘʣʴʥʠʤ ʟʫʩʠʣʣʷʤ ʫ 

ʙʦʣʪʘʭ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

ὔ τὔ τὔ ψὔ  

ὔ ὔ ςὔ  
(4.6) 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʟʚʘʨʥʦʛʦ ʰʚʘ ʪʘ ʮʝʥʪʨʘ 

ʬʣʘʥʮʷ ʤʘʻ ʪʘʢʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʚʠʛʣʷʜ: 

ὔ ὶ ὥ ὶὔ ὔ Ὠ π 

ὔ ὥ ὔ Ὠ πO ὔ
ὔ ὥ

Ὠ
 

(4.7) 

ʋ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣʘʭ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: 

ὔ  ï ʟʫʩʠʣʣʷ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʦʜʥʠʤ ʙʦʣʪʦʤ; 

ὔ  ï ʟʫʩʠʣʣʷ ʫ ʦʜʥʦʤʫ ʟʚʘʨʥʦʤʫ ʰʚʽ ʥʘ ʪʦʨʮʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, 
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ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚʽʜ ʮʝʥʪʨʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ (4.6) ʪʘ (4.7) ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ ʟ ʜʚʦʤʘ 

ʥʝʚʽʜʦʤʠʤʠ ʚʝʣʠʯʠʥʘʤʠ:ὔ ; ὔ . 

ʅʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʥʷ (4.6) ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʘʥʘʣʽʪʠʯʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʟʫʩʠʣʣʷʤʠ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ ʧʦ ʪʦʨʮʶ ʪʨʫʙʠ ʪʘ ʟʫʩʠʣʣʷʤʠ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ ʥʘ ʪʦʨʮʷʭ 

ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʬʣʘʥʮʷ: 

ὔ ὥ ὔ Ὠ π 

ςὔ ὔ ὔ  

ὔ ὔ ςὔ  

(4.8) 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʟ (4.7) ʫ ʨʽʚʥʷʥʥʷ (4.8), ʦʜʝʨʞʫʻʤʦ ʨʝʢʫʨʝʥʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʣʷ ʫ ʟʚʘʨʥʠʭ ʰʚʘʭ: 

ὔ ὔ ςὔ
ὥ

Ὠ
 

ὔ ὔ ρ ς
ὥ

Ὠ
 

ὔ

ὔ
ρ ς

ὥ

Ὠ
 

(4.9) 

ʆ ʆʩʥʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʣʘʥʮʝʚʦʛʦ ʚʫʟʣʘ ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩʫʥʢʫ 4.2. 

ὶ ï ʨʘʜʽʫʩ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ; 

Ὠ  ï ʜʽʘʤʝʪʨ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ; 

ɺʝʣʠʯʠʥʠ ὥ, ὥʪʘ ὥʚʠʟʥʘʯʘʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ ʜʦ 

ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ: 

ὥ ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ɺ ʜʦ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ; 

ὥï ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ ʜʦ ʪʦʯʢʠ ʜʦʪʠʢʫ ὔ̔ ʟ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʪʨʫʙʠ; 

ὥï ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ ʜʦ ʪʦʯʢʠ ʜʦʪʠʢʫ ὓʽʟ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ ʪʨʫʙʠ. 

 ὶ; Ὠ  - ʚʽʜʧʦʚʽʜʥʦ ʨʘʜʽʫʩ ʪʘ ʜʽʘʤʝʪʨ ʪʨʫʙʠ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ; ὥ; ὥ; ὥ ï  

ʇʦʪʦʯʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ ʧʦʟʥʘʯʝʥʘ ʷʢ 

ὥ. ʂʦʦʨʜʠʥʘʪʠ ʮʝʥʪʨʘ ʙʦʣʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʝʨʝʟ ὼȟώ ; ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʄ ï ʯʝʨʝʟ 

ὼȟώ , ʘ ʪʦʯʢʠ ὔð ʯʝʨʝʟ ὼȟώ . 
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ɿʘ ʫʤʦʚʦʶ ʩʠʤʝʪʨʽʾ, ʟʛʽʜʥʦ ʟ ʨʠʩʫʥʢʦʤ 4.2, ʚʽʜʩʪʘʥʽ ὥʪʘ ὥʻ ʨʽʚʥʠʤʠ. 

ὥ ὼ ὼ ώ ώ  

ὥ ὼ ὼ ώ ώ  

ὥ ὶ ὥ ὶ ςὶὥ ὥ  

(4.10) 

ʂʫʪ ʥʘʭʠʣʫ ʦʩʽ ʙʦʣʪʘ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ (‌ ‌ ): 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʜʦ ʪʦʯʢʠ ʜʦʪʠʢʫ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ (‌ ) ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ȹ ɺʄʆ: 

ὧέί‌
ὶ

ὶ ὥ
 

ὧέί‌
ρ

ρ
ὥ
ὶ

 
(4.11) 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ ʜʦ ʪʦʯʢʠ ʜʦʪʠʢʫ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 

ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ȹ 

NCO: 

ὥ ὥ ὶ ὶὧέί‌ ὶίὭὲ‌  

ὥ ὥ ὶ ςὥ ὶ ὶὧέί‌ ὶ
 

ὥ

ὶ

ὥ

ὶ
ρ ς

ὥ

ὶ
ρὧέί‌ ρ 

(4.12) 

ʇʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʝʥʪʨʘ ʙʦʣʪʘ ɺʜʦ ʧʦʚʝʨʭʥʽ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ 

(ὥ ) ʜʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʪʦʯʢʠ ὔʜʦ ʪʦʯʢʠ ὓʯʝʨʝʟ ʪʦʯʢʫ Ὕʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʫʨʽ ʪʨʫʙʠ (ὼ ; ώ ) ʪʘ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʘ ʙʦʣʪʘ: 

ὥ ὥ ὼ ὼ ώ ώ . 

ɺʽʜʧʦʚʽʜʥʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʙʦʣʪʘ ʜʦ ʧʦʪʦʯʥʦʾ ʪʦʯʢʠ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ 

ʜʽʘʤʝʪʨʫ ʪʨʫʙʠ  ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʪʘʢ: 

ὥ ὥ ῳ ὶ ὶ ῳ ȟῳ ὶ ρ ὧέί‌ Ȣ 
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ὥ ὥ ςὥῳ ῳ ὶ ὶ ῳ ςῳὶȢ 

ʊʦʜʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʤʘʻʤʦ ὥ ὥ ςῳὥ ςῳὶ, ʘ ʫ 

ʩʢʦʨʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ ʮʝʡ ʚʠʨʘʟ ʥʘʙʫʚʘʻ ʪʘʢʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ: 

ὥ ὥ ςῳ ὥ ὶ , 

ʘʙʦ: 

ὥ ὥ ςὶ ρ ὧέί‌ ὥ ὶ .  

ʊʝʧʝʨ ʚʽʜʥʦʰʝʥʥʷ () ʤʘʻ ʘʥʘʣʽʪʠʯʥʠʡ ʟʘʧʠʩ: 

ὥ

ὥ
ρ ς

ὶ

ὥ

ὶ

ὥ
ρ ρ ὧέί‌  

ὥ

ὥ

ρ

ρ ς
ὶ
ὥ
ὶ
ὥ

ρ ρ ὧέί‌  

(4.13) 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʟʚʘʨʥʦʛʦ ʰʚʘ ʚ ʤʝʞʘʭ ʯʚʝʨʪʽ ʪʦʨʮʷ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ 

(ὰ ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣ (4.4 ̔ 4.11) ʥʘʙʫʚʘʻ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 

ὰ

ὶ
ς‌ ὥὶὧὧέί

ρ

ρ
ὥ
ὶ  

(4.14) 

ɺʨʘʭʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ (4.2) ʪʘ (4.13), ʚʽʜʥʦʩʥʫ ʚʝʣʠʯʠʥʫ
Ǭ
 ʜʣʷ ʟʚʘʨʥʦʛʦ ʰʚʘ 

ʧʦ ʪʦʨʮʶ ʪʨʫʙʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟ ʪʘʢʦʛʦ ʚʠʨʘʟʫ: 

ὔ ὔ
ὶ

ὰ
ς

ὥ

ὥ
Ὠ‌ 

ὔ ς
ὔ

ὰ
ὶ

Ὠ‌

ρ ς
ὶ
ὥ
ὶ
ὥ

ρ ρ ὧέί‌  

(4.15) 

ɺʽʜʧʦʚʽʜʥʦ, ʥʘʧʨʫʞʝʥʥʷ ʫ ʟʚʘʨʥʦʤʫ ʰʚʽ ʟʘ ʫʤʦʚʠ ʟʘʜʘʥʦʛʦ ʢʘʪʝʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ: 

ὔ

Ὧ ὰ

ὔ
ςὯ ὶ

Ὧ᷿ ρ ς
ὶ
ὥ
ὶ
ὥ

ρ ρ ὧέί‌ Ὠ‌

 (4.16) 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʽʡʩʥʠʤ ʟʫʩʠʣʣʷʤ ʫ ʟʚʘʨʥʦʤʫ ʰʚʽ ʪʘ ʡʦʛʦ ʧʨʠʚʝʜʝʥʠʤ 
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ʟʥʘʯʝʥʥʷʤ ʻ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ. ɿʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ (4.14) ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʫʤʦʚʫ ς‌ . 

ὔ

ὔ

ὔ

τὔ

ρ

ς‌

ὥ

ὥ
Ὠ‌ (4.17) 

ʆʩʪʘʪʦʯʥʦ: 

ὔ ς‌
ὔ

᷿
ὥ
ὥ
Ὠ‌

 (4.18) 

ʇʦʪʦʯʥʘ ʚʽʜʥʦʩʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʫʩʠʣʣʷ ʚ ʟʚʘʨʥʦʤʫ ʰʚʽ ʟʘʜʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

ὔ

ὔ Ǭ

ὥ

ὥ
Ȣ   

ὔ

ς‌
ὔ

᷿
ὥ
ὥ
Ὠ‌

ὥὥ  O

ὔ

ὔ

ς‌

᷿
ὥ
ὥ
Ὠ‌

ὥ

ὥ
 

   (4.19) 

ʆʪʨʠʤʘʥʽ ʯʠʩʣʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʘʨʽʘʮʽʾ ʬʘʢʪʦʨʫ ʟʤʽʥʠ ʟʫʩʠʣʴ ʫ ʟʚʘʨʥʦʤʫ ʰʚʽ 

(4.19) ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʨʦʟʧʦʜʽʣʫ ʚʟʜʦʚʞ ʜʦʚʞʠʥʠ ʰʚʘ ʧʦʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ (ʨʠʩʫʥʦʢ 4.3).  

ʏʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʥʽ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ IDEA StatiCa 

24.0.1.1243 (ʨʠʩʫʥʦʢ 4.4), ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʫʟʜʦʚʞ ʜʦʚʞʠʥʠ ʟʚʘʨʥʦʛʦ 

ʰʚʘ ʤʘʻ ʚʠʨʘʞʝʥʠʡ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ: ʨʽʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʟʦʥʽ 

ʰʚʘ ʫ ʜʚʦʢʨʘʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʧʝʨʝʚʠʱʫʻ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʣʘʥʮʝʚʦʛʦ ʚʫʟʣʘ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʢʦʞ 

ʚʠʷʚʠʣʦ ʥʘʷʚʥʽʩʪʴ ʢʨʘʡʦʚʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʣʦʢʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʥʘʧʨʫʞʝʥʴ ʫ ʟʦʥʽ ʬʣʘʥʮʝʚʦʛʦ ʩʪʠʢʫ. 
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ʈʠʩʫʥʦʢ 4.3. ɿʤʽʥʘ ʬʘʢʪʦʨʫ ʟʫʩʠʣʴ ʫ ʟʚʘʨʥʦʤʫ ʰʚʽ, ʚʠʨʘʞʝʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷʤ 

, ʜʦʩʣʽʜʞʝʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʟʜʦʚʞ ʜʦʚʞʠʥʠ ʰʚʘ ʪʘ 

ʧʦʣʷʨʥʦʾ ʢʦʦʨʜʠʥʘʪʠ ʢʫʪʘ ‌ʫ ʤʝʞʘʭ π ‌ ‌  ʜʣʷ ʪʦʯʦʢ ʪʦʨʮʝʚʦʛʦ ʟʚʘʨʥʦʛʦ ʰʚʘ 

ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ: ʛʨʘʬʽʢ 1 - ʜʣʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ =0,5; ʪʦʜʽ ʷʢ  ʛʨʘʬʽʢ 2 - ʣʷ 

ʚʠʧʘʜʢʫ =0,3. 

 

 

 

ʈʠʩʫʥʦʢ 4.4. ɼʣʷ ʯʦʪʠʨʠʙʦʣʪʦʚʦʛʦ ʬʣʘʥʮʝʚʦʛʦ ʚʫʟʣʘ ʪʨʫʙʯʘʩʪʦʾ ʩʪʘʣʝʚʦʾ ʬʝʨʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ʥʠʞʥʴʦʤʫ ʧʦʷʩʽ, ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʫ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ  
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ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʨʽʚʝʥʴ ʥʘʧʨʫʞʝʥʴ ʫʟʜʦʚʞ ʪʦʨʮʝʚʦʛʦ ʢʦʥʪʘʢʪʫ 

ʤʽʞ ʬʣʘʥʮʝʚʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʪʘ ʪʨʫʙʯʘʩʪʠʤ ʝʣʝʤʝʥʪʦʤ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʦʥʘʜ 

ʜʚʦʢʨʘʪʥʦʾ ʚʝʣʠʯʠʥʠ. 

ʆʪʞʝ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʘʨʥʦʛʦ ʰʚʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʽʜʭʽʜ ʜʦ ʧʝʨʝʚʽʨʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ. ʉʫʤʘʨʥʫ 

ʜʦʚʞʠʥʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʰʚʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʻʜʥʘʥʥʷ ʨʝʙʝʨ 

ʞʦʨʩʪʢʦʩʪʽ ʬʣʘʥʮʷ, ʧʦʟʥʘʯʘʶʪʴ ʷʢ В ὰ , ʟʘ ʫʤʦʚʠ ʟʘʜʘʥʦʛʦ ʢʘʪʝʪʘ ʰʚʘ Ὧ .  

ʋʟʘʛʘʣʴʥʝʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʟʚʘʨʥʦʛʦ ʰʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʻʜʥʘʥʥʷ 

ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦ ʬʣʘʥʮʷ ʧʦ ʡʦʛʦ ʪʦʨʮʝʚʽʡ ʧʦʚʝʨʭʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʠʡʥʷʪʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʧʫʱʝʥʴ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (4.14): 

ὰ ς‌ ὶ ὶὥὶὧὧέί, 

ʟʘ ʫʤʦʚʠ ʟʘʜʘʥʦʛʦ ʢʘʪʝʪʘ ʟʚʘʨʥʦʛʦ ʰʚʘ ï Ὧ . 

ʉʫʤʘʨʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʣʦʱʘ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʻʜʥʘʥʥʷ 

ʬʣʘʥʮʷ ʜʦ ʪʨʫʙʯʘʩʪʦʛʦ ʝʣʝʤʝʥʪʘ ʯʝʨʝʟ ʚʨʽʟʘʥʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

ὃ ὃ ὃ ὰ Ὧ τὯ ὰ  

ɿʘ ʥʘʷʚʥʦʩʪʽ ʨʦʟʪʷʛʫʚʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ ï ὔ  ʫ ʧʦʷʩʥʦʤʫ ʝʣʝʤʝʥʪʽ ʬʝʨʤʠ, 

ʚʝʣʠʯʠʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʫʩʠʣʣʷ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʬʣʘʥʝʮʴ ʯʝʨʝʟ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ 

(ὔ ), ʘ ʪʘʢʦʞ ʟʫʩʠʣʣʷ, ʷʢʝ ʩʧʨʠʡʤʘʶʪʴ ʟʚʘʨʥʽ ʰʚʠ ʧʦ ʪʦʨʮʶ ʪʨʫʙʯʘʩʪʦʛʦ ʧʨʦʬʽʣʶ 

(ὔ τὔ ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʫʤʦʚ ʨʽʚʥʦʚʘʛʠ. (4.8, 4.9): 

ὔ ὔ ρ ς
ὥ

Ὠ
 

ὔ

ὔ
ρ ς

ὥ

Ὠ
 

ὔ
ὔ ὥ

Ὠ
 

(4.20) 

ʆʮʽʥʶʚʘʥʥʷ ʤʽʮʥʦʩʪʽ ʟʚʘʨʥʦʛʦ ʰʚʘ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʨʦʩʪʦʨʦʚʦʾ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʟʫʩʠʣʴ ʫ ʟʦʥʽ ʡʦʛʦ ʨʦʙʦʪʠ (4.19, 4.20). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʥʷ 
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ʥʘʧʨʫʞʝʥʴ ʫ ʟʘʚʘʨʥʠʭ ʰʚʘʭ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʴ ʪʨʫʙ: ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘ 

ʟʦʚʥʽʰʥʽʤ ʨʘʜʽʫʩʦʤ ʪʨʫʙʯʘʪʦʛʦ ʩʪʘʣʝʚʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʇʦʨʽʚʥʷʥʥʷ ʯʠʩʣʦʚʠʡ ʽ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʦ ʽʩʥʫʚʘʥʥʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ 

ʨʘʜʽʫʩʫ ʪʨʫʙʯʘʪʦʛʦ ʩʪʘʣʝʚʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʥʷʭ. 

 

4.2 ʏʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʣʘʥʮʝʚʠʭ ʚʫʟʣʽʚ ʬʝʨʤ ʟ ʧʦʧʝʨʝʜʥʽʤ ʥʘʧʨʫʞʝʥʥʷʤ 

 ʌʣʘʥʮʝʚʽ ʚʫʟʣʠ ʩʪʘʣʝʚʠʭ ʬʝʨʤ ʻ ʢʨʠʪʠʯʥʠʤ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʩʪʦʨʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʦʩʥʦʚʥʠʭ ʟʫʩʠʣʴ ʤʽʞ 

ʩʪʨʠʞʥʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʘʨʢʘʩʫ. ʋ ʜʘʥʠʭ ʚʫʟʣʘʭ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʢʣʘʜʥʠʡ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʟʜʦʚʞʥʽʭ, ʟʛʠʥʘʣʴʥʠʭ, 

ʧʦʧʝʨʝʯʥʠʭ ʟʫʩʠʣʴ. ɻʝʦʤʝʪʨʠʯʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ, ʘ ʩʘʤʝ ʬʣʘʥʮʽʚ, 

ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ, ʙʦʣʪʽʚ ʩʪʚʦʨʶʻ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʚ ʝʣʝʤʝʥʪʘʭ. 

 ʊʨʘʜʠʮʽʡʥʽ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʪʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʩʧʨʦʱʝʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ, ʪʘʢʠʭ ʷʢ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʘʙʦ ʫʤʦʚʥʘ ʧʣʦʱʘ 

ʧʝʨʝʜʘʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʦʤʧʦʥʝʥʪʥʠʤ 

ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘʧʨʫʞʝʥʴ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʜʽʣʷʥʦʢ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʮʝʥʪʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʽʾ ʢʨʘʡʦʚʠʭ ʝʬʝʢʪʽʚ, 

ʢʦʥʪʘʢʪʥʠʭ ʜʽʣʷʥʦʢ ʝʣʝʤʝʥʪʽʚ. 

 ɺʽʜʩʫʪʥʽʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʠʢ ʜʣʷ ʪʦʯʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʴ ʫ ʪʘʢʠʭ ʟʦʥʘʭ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʚʫʟʣʦʚʠʭ 

ʟôʻʜʥʘʥʴ. ʎʝ ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʥʝʜʦʦʮʽʥʢʠ ʘʙʦ ʧʝʨʝʦʮʽʥʢʠ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʶʻ ʘʥʘʣʽʟ ʚʞʝ ʨʝʘʣʽʟʦʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʘʙʦ ʩʧʦʨʫʜ ʧʨʠ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʪʝʞʝʥʥʽ. 

 ʂʨʽʤ ʪʦʛʦ, ʫʩʢʣʘʜʥʶʻ ʩʠʪʫʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʝʚʠʭ ʢʨʫʛʣʠʭ ʘʙʦ 

ʧʨʷʤʦʢʫʪʥʠʭ ʪʨʫʙ ʫ ʬʝʨʤʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʱʦ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʣʦʢʘʣʴʥʦʾ ʚʪʨʘʪʠ 

ʩʪʽʡʢʦʩʪʽ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʞʦʨʩʪʢʠʭ ʬʣʘʥʮʝʚʠʭ ʟôʻʜʥʘʥʴ ʟ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʤʦʞʣʠʚʝ 

ʫʪʚʦʨʝʥʥʷ ʥʘʧʨʫʞʝʥʠʭ ʜʽʣʷʥʦʢ, ̫ʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ, ʦʩʦʙʣʠʚʦ ʚ 

ʟʦʥʘʭ ʚʨʽʟʘʥʥʷ ʨʝʙʝʨ ʘʙʦ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʊʘʢʽ ʜʽʣʷʥʢʠ ʚʘʞʢʦ ʧʽʜʜʘʶʪʴʩʷ ʪʦʯʥʦʤʫ 



93 
 

ʨʦʟʨʘʭʫʥʢʫ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʛʝʦʤʝʪʨʽʾ ʽ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ. 

 ɯʩʥʫʶʯʽ ʥʦʨʤʘʪʠʚʠ, ʥʘʜʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʘʣʝ ʥʝ 

ʟʘʚʞʜʠ ʜʘʶʪʴ ʟʤʦʛʫ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʨʝʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, 

ʪʘʢʠʭ ʷʢ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʟʫʩʠʣʴ ʯʠ ʢʦʤʙʽʥʘʮʽʷ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ 

ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʥʘʜʽʡʥʦʾ ʤʝʪʦʜʠʢʠ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʧʝʨʝʜʯʘʩʥʠʭ ʚʽʜʤʦʚ 

ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʦʩʴʤʠ ʚʘʨʽʘʥʪʽʚ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥ ɹ

ʤʦʥʪʘʞʥʦʛʦ ʩʪʠʢʫ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʧʦʷʩʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʛʨʘʥʠʯʥʽ ʟʫʩʠʣʣʷ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʪʘʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ (ʜʠʚ. ʨʦʟʜʽʣ 2.1) ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ, ʷʢ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʫ ʤʦʜʝʣʶʚʘʥʥʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʽʚ. 

 ʏʠʩʝʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʤʧʦʥʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʦʚʠʭ 

ʟôʻʜʥʘʥʴ ʧʨʦʚʦʜʠʚʩʷ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ IDEA StatiCa ʚʝʨʩʽʾ 24.0.6.1223. 

 ʄʦʜʝʣʴ 1. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

(ʨʠʩʫʥʦʢ 4.5). ʊʦʚʱʠʥʘ ʬʣʘʥʮʷ ʩʪʘʥʦʚʠʪʴ 20 ʤʤ, ʪʦʚʱʠʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 10 ʤʤ. ɺʠʢʦʨʠʩʪʘʥʽ ʚʠʩʦʢʦʤʽʮʥʽ ʙʦʣʪʠ 

ʜʽʘʤʝʪʨʦʤ 24 ʤʤ ʟ ʤʘʨʢʦʶ ʩʪʘʣʽ 40ʍçʩʝʣʝʢʪè ʪʘ ʢʽʣʴʢʽʩʪʶ 4 ʰʪ. ʄʘʨʢʘ ʩʪʘʣʽ ʚʫʟʣʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʉ245. 

  

ʈʠʩʫʥʦʢ 4.5. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 
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 ɼʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʨʽʟʥʠʤʠ ʬʣʘʥʮʷʤʠ ʜʦ 

ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʪʘ ʥʘʩʢʨʽʟʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ, ʱʦ ʽʥʪʝʛʨʦʚʘʥʦ ʯʝʨʝʟ ʧʝʨʝʨʽʟ 

ʧʦʷʩʫ ʬʝʨʤʠ (ʨʠʩʫʥʦʢ 4.6). 

 

ʈʠʩʫʥʦʢ 4.6. ʈʦʟʨʽʟ ʤʦʥʪʘʞʥʦʛʦ ʩʪʠʢʫ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

  

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʝʥʦ ʝʢʚʽʚʘʣʝʥʪʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ 

ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʰʢʘʣʠ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ (ʨʠʩʫʥʦʢ 4.7). 

 

ʈʠʩʫʥʦʢ 4.7. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ  

 

 ʅʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʫʟʣʦʚʦʛʦ 

ʟôʻʜʥʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʤʝʞʘʭ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʟʫʩʠʣʣʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʥʘʜ 

25 ʄʇʘ (ʨʠʩʫʥʦʢ 4.8).  



95 
 

 

ʈʠʩʫʥʦʢ 4.8. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʦ ʬʣʘʥʮʶ 

  

ʈʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ 

ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʙʝʟ ʟʥʘʯʥʠʭ ʧʽʢʦʚʠʭ ʢʦʣʠʚʘʥʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʽʣʷʥʦʢ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ 

ʟʦʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʦʣʪʦʚʠʭ ʦʪʚʦʨʽʚ, ʜʝ ʚʽʜʤʽʯʘʶʪʴʩʷ ʣʦʢʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘʧʨʫʞʝʥʴ (ʨʠʩʫʥʦʢ 4.9).  

   

ʘ       ʙ 

  

ʚ       ʛ 

ʈʠʩʫʥʦʢ 4.9. ɿʫʩʠʣʣʷ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʘ ï ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʣʽʥʽʾ ʰʚʘ; ʙ ï ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʦʩʽ ʰʚʘ; 

ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʽ ʰʚʘ; ʛ ï ʝʢʚʽʚʘʣʝʥʪʽ ʥʘʧʨʫʞʝʥʥʷ (ʟʘ ɻʫʙʝʨʦʤ-

ʄʽʟʝʩʦʤ), ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ 
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 ʅʘʧʨʫʞʝʥʥʷ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʧʦʷʩʽ, ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʛʨʘʜʽʻʥʪʥʫ 

ʟʤʽʥʫ: ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʫ ʟʦʥʽ ʬʣʘʥʮʷ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ ʜʦ ʢʨʘʾʚ ʥʘʩʢʨʽʟʥʠʭ 

ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ, ʜʦʩʷʛʘʶʯʠ ʚʝʣʠʯʠʥ ʚʽʜ 50 ʄʇʘ ʜʦ 150 ʄʇʘ (ʨʠʩʫʥʦʢ 4.10). 

 

ʈʠʩʫʥʦʢ 4.10. ʈʦʟʛʦʨʪʢʘ ʨʦʟʧʦʜʽʣʫ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ 

 ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʚʽʜ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʦ ʪʽʣʫ 

ʬʣʘʥʮʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 18,6 ʄʇʘ (ʨʠʩʫʥʦʢ 4.11). 

  

ʈʠʩʫʥʦʢ 4.11. ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʦ ʬʣʘʥʮʶ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʚʫʟʦʣ 

ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ, ʷʢ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʠʡ. 

 ʄʦʜʝʣʴ 2. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

(ʨʠʩʫʥʦʢ 4.12).  
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ʈʠʩʫʥʦʢ 4.12. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

  

 ɼʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʨʽʟʥʠʤʠ ʬʣʘʥʮʷʤʠ ʜʦ 

ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʪʘ ʥʝʥʘʩʢʨʽʟʥʠʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ (ʨʠʩʫʥʦʢ 4.13). 

 

ʈʠʩʫʥʦʢ 4.13. ʈʦʟʨʽʟ ʤʦʥʪʘʞʥʦʛʦ ʩʪʠʢʫ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ 

ʬʝʨʤʠ 

  

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʝʥʦ ʝʢʚʽʚʘʣʝʥʪʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ 

ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʰʢʘʣʠ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ (ʨʠʩʫʥʦʢ 4.14). 
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ʈʠʩʫʥʦʢ 4.14. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ  

  

 ʅʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʫʟʣʦʚʦʛʦ 

ʟôʻʜʥʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʤʝʞʘʭ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʟʫʩʠʣʣʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦʥʘʜ 

25 ʄʇʘ (ʨʠʩʫʥʦʢ 4.15).  

  

ʈʠʩʫʥʦʢ 4.15. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʦ ʬʣʘʥʮʶ 

 

 ʈʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ 

ʥʘʧʨʫʞʝʥʴ ʜʦ 10% ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʄʦʜʝʣʣʶ 1, ʘʣʝ ʪʘʢʦʞ ʽ ʙʽʣʴʰʦʶ ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʙʝʟ 

ʧʽʢʦʚʠʭ ʢʦʣʠʚʘʥʴ (ʨʠʩʫʥʦʢ 4.16).  
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ʈʠʩʫʥʦʢ 4.16. ɿʫʩʠʣʣʷ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʘ ï ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʣʽʥʽʾ ʰʚʘ; ʙ ï ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʦʩʽ ʰʚʘ; 

ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʽ ʰʚʘ; ʛ ï ʝʢʚʽʚʘʣʝʥʪʽ ʥʘʧʨʫʞʝʥʥʷ (ʟʘ ɻʫʙʝʨʦʤ-

ʄʽʟʝʩʦʤ), ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ 

 

 ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ 

ʧʨʠ ʟʤʽʥʽ ʞʦʨʩʪʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʫʟʣʘ ʟʤʽʥʶʻʪʴʩʷ ʟʦʥʘ ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ 

ʟ ʧʽʢʦʚʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʪʦʯʢʦʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʥʘʧʨʫʞʝʥʴ ʚ ʢʨʘʡʦʚʠʭ ʜʽʣʷʥʢʘʭ 

ʟʚʘʨʶʚʘʥʥʷ ʨʝʙʝʨ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʘʬʽʢʩʦʚʘʥʦ ʧʝʨʝʭʽʜ ʥʘʧʨʫʞʝʥʴ ʧʦ ʜʦʚʞʠʥʽ ʪʨʫʙʠ 

ʚʽʜ 50 ʄʇʘ ʜʦ 175 ʄʇʘ (ʨʠʩʫʥʦʢ 4.17). 
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ʈʠʩʫʥʦʢ 4.17. ʈʦʟʛʦʨʪʢʘ ʨʦʟʧʦʜʽʣʫ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ 

  

 ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ, ɦ ʦ ʚʠʥʠʢʘʻ ʚʽʜ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʦ ʪʽʣʫ 

ʬʣʘʥʮʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 20,0 ʄʇʘ, ʱʦ ʥʘ 7,53% ʙʽʣʴʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʄʦʜʝʣʣʶ 1 

(ʨʠʩʫʥʦʢ 4.18). 

  

ʈʠʩʫʥʦʢ 4.18. ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʦ 

ʬʣʘʥʮʶ 

 ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʚʫʟʦʣ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ, ʷʢ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʡ. 

 ʄʦʜʝʣʴ 3. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

(ʨʠʩʫʥʦʢ 4.19).  
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ʈʠʩʫʥʦʢ 4.19. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

  

 ɼʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ 

ʥʝʥʘʩʢʨʽʟʥʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʟ ʢʫʪʦʤ ʫʭʠʣʫ 30ę ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʪʘ ʨʦʟʧʦʜʽʣʫ 

ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʬʣʘʥʮʝʚʦʛʦ ʟôʻʜʥʘʥʥʷ (ʨʠʩʫʥʦʢ 4.20). 

 

ʈʠʩʫʥʦʢ 4.20. ʈʦʟʨʽʟ ʤʦʥʪʘʞʥʦʛʦ ʩʪʠʢʫ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ 

ʬʝʨʤʠ 

  

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʝʥʦ ʝʢʚʽʚʘʣʝʥʪʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ 

ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʰʢʘʣʠ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ (ʨʠʩʫʥʦʢ 4.21). 
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ʈʠʩʫʥʦʢ 4.21. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ  

  

 ʅʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟ ʚʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʚʢʘʟʫʻ, ʱʦ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʫ ʧʝʨʝʨʽʟʽ 

ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʩʪʘʚ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʤ ʧʦ ʜʦʚʞʠʥʽ ʚʽʜ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ ʜʦ ʬʣʘʥʮʷ. 

ɿʫʩʠʣʣʷ ʧʦ ʬʣʘʥʮʶ ʪʘʢʦʞ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʟʫʩʠʣʣʷ 25 ʄʇʘ (ʨʠʩʫʥʦʢ 4.22).  

  

ʈʠʩʫʥʦʢ 4.22. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʦ ʬʣʘʥʮʶ 

  

 ʈʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʥʘʧʨʫʞʝʥʴ ʜʦ 15% ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʄʦʜʝʣʣʶ 2, ʘʣʝ ʪʘʢʦʞ ʽ ʥʝʟʥʘʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ 

ʥʘʧʨʫʞʝʥʴ ʙʝʟ ʧʽʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʨʠʩʫʥʦʢ 4.23).  
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ʈʠʩʫʥʦʢ 4.23. ɿʫʩʠʣʣʷ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʘ ï ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʣʽʥʽʾ ʰʚʘ; ʙ ï ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʦʩʽ ʰʚʘ; 

ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʽ ʰʚʘ; ʛ ï ʝʢʚʽʚʘʣʝʥʪʽ ʥʘʧʨʫʞʝʥʥʷ (ʟʘ ɻʫʙʝʨʦʤ-

ʄʽʟʝʩʦʤ), ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ 

 

 ɿʛʽʜʥʦ ʨʦʟʧʦʜʽʣʫ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ 

ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʧʦʢʘʟʫʻ ʯʽʪʢʠʡ ʧʝʨʝʭʽʜ ʥʘʧʨʫʞʝʥʴ ʚʽʜ 25 ʄʇʘ ʜʦ 150 ʄʇʘ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʧʽʢʦʚʠʭ ʥʘʧʨʫʞʝʥʥʷ ʟ ʣʦʢʘʣʴʥʠʤʠ ʪʦʯʢʦʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʚ ʢʨʘʡʦʚʠʭ 

ʜʽʣʷʥʢʘʭ ʟʚʘʨʶʚʘʥʥʷ ʨʝʙʝʨ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʄʦʜʝʣʣʶ 2 (ʨʠʩʫʥʦʢ 4.25). 

  

ʈʠʩʫʥʦʢ 4.25. ʈʦʟʛʦʨʪʢʘ ʨʦʟʧʦʜʽʣʫ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ 
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 ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʚʽʜ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʦ ʪʽʣʫ 

ʬʣʘʥʮʷ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 16,2 ʄʇʘ, ʱʦ ʥʘ 19% ʤʝʥʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʄʦʜʝʣʣʶ 2 

(ʨʠʩʫʥʦʢ 4.26). 

  

ʈʠʩʫʥʦʢ 4.26. ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʦ 

ʬʣʘʥʮʶ 

  

 ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʚʫʟʦʣ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ, ʷʢ ʧʨʫʞʥʦ ʟʘʢʨʽʧʣʝʥʠʡ. 

 ʄʦʜʝʣʴ 4. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 

(ʨʠʩʫʥʦʢ 4.27).  

 

ʈʠʩʫʥʦʢ 4.27. ʄʦʥʪʘʞʥʠʡ ʩʪʠʢ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ ʬʝʨʤʠ 
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 ɼʘʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ 

ʥʝʥʘʩʢʨʽʟʥʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʟ ʢʫʪʦʤ ʫʭʠʣʫ 30ę, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚʚʦʜʠʪʴʩʷ ʞʦʨʩʪʢʽʩʥʝ 

ʢʽʣʴʮʝ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʪʨʫʙʠ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʘʥʦʛʦ ʚʚʝʜʝʥʥʷ ʧʦʚʠʥʥʦ 

ʩʪʘʥʦʚʠʪʠ ʟ ʫʤʦʚʠ ὸ ὸ (ʨʠʩʫʥʦʢ 4.28). 

 

ʈʠʩʫʥʦʢ 4.28. ʈʦʟʨʽʟ ʤʦʥʪʘʞʥʦʛʦ ʩʪʠʢʫ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʣʦʢʫ 

ʬʝʨʤʠ 

 

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʝʥʦ ʝʢʚʽʚʘʣʝʥʪʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ 

ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʰʢʘʣʠ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ (ʨʠʩʫʥʦʢ 4.29). 

 

ʈʠʩʫʥʦʢ 4.29. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ  

  

 ʅʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʥʠʤ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟ ʚʚʝʜʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʚʚʝʜʝʥʥʷʤ ʞʦʨʩʪʢʽʩʥʦʛʦ ʢʽʣʴʮʷ ʚʢʘʟʫʻ, 
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ʱʦ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʫ ʧʝʨʝʨʽʟʽ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ ʩʪʘʚ ʧʦʚʥʽʩʪʶ ʨʽʚʥʦʤʽʨʥʠʤ ʧʦ 

ʜʦʚʞʠʥʽ ʚʽʜ ʤʽʩʮʷ ʢʨʽʧʣʝʥʥʷ ʜʦ ʬʣʘʥʮʷ. ɿʫʩʠʣʣʷ ʧʦ ʬʣʘʥʮʶ ʪʘʢʦʞ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʟʫʩʠʣʣʷ 12 ʄʇʘ (ʨʠʩʫʥʦʢ 4.30).  

  

ʈʠʩʫʥʦʢ 4.30. ʈʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʧʦ ʬʣʘʥʮʶ 

 

 ʈʦʟʧʦʜʽʣ ʟʫʩʠʣʴ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ 

ʥʘʧʨʫʞʝʥʴ ʜʦ 22% ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʄʦʜʝʣʣʶ 3, ʘʣʝ ʪʘʢʦʞ ʽ ʥʝʟʥʘʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ 

ʥʘʧʨʫʞʝʥʴ ʪʘ ʟ ʥʝʟʥʘʯʥʦʶ ʧʽʢʦʚʦ  ʁʢʦʥʮʝʥʪʨʘʮʽʻ ʁ(ʨʠʩʫʥʦʢ 4.31).  

   

ʘ       ʙ 

  

ʚ       ʛ 

ʈʠʩʫʥʦʢ 4.31. ɿʫʩʠʣʣʷ ʧʦ ʜʦʚʞʠʥʽ ʟʚʘʨʥʠʭ ʰʚʽʚ. ʘ ï ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʣʽʥʽʾ ʰʚʘ; ʙ ï ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʦʩʽ ʰʚʘ; 

ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʽ ʰʚʘ; ʛ ï ʝʢʚʽʚʘʣʝʥʪʽ ʥʘʧʨʫʞʝʥʥʷ (ʟʘ ɻʫʙʝʨʦʤ-

ʄʽʟʝʩʦʤ), ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ 
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 ɿʛʽʜʥʦ ʨʦʟʧʦʜʽʣʫ ʚʥʫʪʨʽʰʥʽʭ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʫʟʣʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ 

ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʧʦʢʘʟʫʻ ʣʽʥʽʡʥʠʡ ʧʝʨʝʭʽʜ ʥʘʧʨʫʞʝʥʴ ʚʽʜ 15 ʄʇʘ ʜʦ 150 ʄʇʘ 

ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʽʢʦʚʠʭ ʣʦʢʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥ ɹ(ʨʠʩʫʥʦʢ 4.32). 

  

ʈʠʩʫʥʦʢ 4.32. ʈʦʟʛʦʨʪʢʘ ʨʦʟʧʦʜʽʣʫ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʫ 

  

ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʚʽʜ ʟʚʘʨʥʠʭ ʰʚʽʚ ʧʦ ʪʽʣʫ ʬʣʘʥʮʷ 

ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 11,6 ʄʇʘ, ʱʦ ʥʘ 28,4% ʤʝʥʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʄʦʜʝʣʣʶ 3 (ʨʠʩʫʥʦʢ 

4.33). 

  

ʈʠʩʫʥʦʢ 4.33. ʈʦʟʨʘʭʫʥʢʦʚʝ ʩʪʠʩʢʘʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʜʽʾ ʟʚʘʨʥʦʛʦ ʰʚʘ ʧʦ 

ʬʣʘʥʮʶ 

 ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʚʫʟʦʣ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ, ʷʢ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʠʡ. 


