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ɸʅʆʊɸʎɯʗ 

 

 

ɻʨʠʛʦʨôʻʚʘ ɭ. ʉ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.26.01 çʆʭʦʨʦʥʘ ʧʨʘʮʽè (19 ï ɸʨʭiʪʝʢʪʫʨʘ ʪʘ ʙʫʜiʚʥʠʮʪʚʦ). ï 

ʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʇʨʠʜʥʽʧʨʦʚʩʴʢʘ 

ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠè ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʋʢʨʘʾʥʠ, ɼʥʽʧʨʦ, 2022. 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, ʷʢʘ 

ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ 

ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʽ ʚʠʨʦʙʥʠʯʠʤʠ 

ʨʠʟʠʢʘʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʽ 

ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʟʘʜʘʯʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʦʛʣʷʜʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʦʩʦʙʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ 

ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʥʘʩʣʽʜʢʦʤ 

ʧʨʠʭʦʚʘʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚô̫  ʰʢʽʜʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʋʢʨʘʾʥʽ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʫ ʜʝʨʞʘʚʽ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ 
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ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʢʠ 

ʨʠʟʠʢʽʚ ʧʨʠ ʦʮʽʥʮʽ ʫʤʦʚ ʧʨʘʮʽ ʜʦʟʚʦʣʷʪʴ ʫʥʠʢʥʫʪʠ ʩʫʙôʻʢʪʠʚʽʟʤʫ, ʷʢʠʡ 

ʤʽʩʪʠʪʴʩʷ ʫ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʋʢʨʘʾʥʠ, ʜʦʟʚʦʣʠʪʴ ʫʩʫʥʫʪʠ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʴ ʧʽʜʭʦʜʫ ʚʠʤʦʛʘʤ ISO 45001. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ 

ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʜʣʷ 

ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ̔ʥʰʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ. 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʽʜ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʪʽʣʴʢʠ ʪʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʧʣʠʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʯʦʾ ʟʦʥʠ ʟʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʙʘʟʽ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʰʢʦʜʠ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ, ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ 

ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʧʦʪʝʥʮʽʡʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, ʷʢʠʡ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜ ʯʘʩ ʢ̔ ʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʮʝʭʫ ʘʙʦ ʫ 

ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʙʫʜʴ-ʷʢʦʾ ʛʘʣʫʟʽ ʚ ʮʽʣʦʤʫ. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʧʽʜʭʜ̔ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 
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ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʝʛʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʦʨʤʘʪʠʚʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʜʽʡʩʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʧʦʙʫʜʫʚʘʪʠ 

ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ 

ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʨʦʙʦʯʽ ʤʽʩʮʷ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʮʝʭʦʚʦʤʫ ʪʘ 

ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʫ 

ʩʠʩʪʝʤ ̔çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʧʦʪʝʥʮʽʡʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʘʙʦ ʰʢʽʜʣʠʚʽʩʪʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʫʤʽʶʪʴ ʥʘʷʚʥʽʩʪʴ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʣʶʜʠʥʫ, ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʨʦʙʥʠʯʦʾ ʪʨʘʚʤʠ ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʝʦʨʝʪʠʯʥʦ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʨʦʙʽʪʥʠʢʘ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʨʽʟʥʦʨʽʜʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʜʽʾ ʪʘ ʚʧʣʠʚʫ ʾʭʥʴʦʾ ʩʫʤʽʩʥʦʾ ʜʽʾ ʫ 

ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ 

ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʘ ʢʦʥʢʨʝʪʥʦʾ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʴ ʧʝʚʥʠʭ ʦʟʥʘʢ, ʚʠʥʠʢʘʻ 

ʢʦʣʝʢʪʠʚʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, ʷʢʠʡ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʥʝ ʚʨʘʭʦʚʘʥʠʡ ʥʽ ʥʘ 

ʥʦʨʤʘʪʠʚʥʦʤʫ, ʥʽ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʦʮʽʥ.ʚʘʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫ ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ 

ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʘʙʦ 

ʥʝʚʽʜʢʣʘʜʥʽ ʜʽʾ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʱʦ ʽʩʥʫʻ ʯʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʜʣʷ 

ʙʝʟʧʝʢʠ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. ʋʜʦʩʢʦʥʘʣʝʥʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʥʘ ʥʝʦʙʭʽʜʥʠʡ 

ʧʝʨʽʦʜ, ʘ ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʦʙʩʷʛʽʚ ʽʥʚʝʩʪʠʮʽʡ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ 

ʢʦʥʪʨʦʣʽ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʜʽʾ ʰʢʽʜʣʠʚʠʭ 

 ̔ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ 

ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ ʦʪʨʠʤʘʥʦ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ 

ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʨʦʙʦʯʽ ʤʽʩʮʷ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʨʝʤʦʥʪʥʠʭ ʮʝʭʘʭ  ̔ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʇʨʦʚʝʜʝʥʘ ʦʟʥʘʯʝʥʘ ʦʮʽʥʢʘ ʫʤʦʚ 

ʧʨʘʮʽ ʟʘʩʚʽʜʯʠʣʘ: ʨʦʙʦʯʽ ʤʽʩʮʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʽʟʥʠʭ 

ʢʣʘʩʽʚ, ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʘʙʦ ʾʭʥʽ 

ʟʥʘʯʝʥʥʷ ʩʫʪʪʻʚʦ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ. ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ 

ʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʟʥʘʯʝʥʘ ʷʢ 

ʚʝʣʠʢʘ (
ivP Ó0,1) ʜʣʷ 72 % ʧʨʘʮʽʚʥʠʢʽʚ ʟ̔ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ. ɼʣʷ 39,7 % 

ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʥʠʭ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʻ ʥʘʜʤʽʨʥʦʶ (
ivP å0,9). ɿʘʟʥʘʯʝʥʦ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʟʘ ʢʣʘʩʦʤ 3.1. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ 

ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʨʦʙʽʪʥʠʢʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʤʦʞʝ ʙʫʪʠ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

ʇʝʨʝʚʽʨʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʙʫʜʴ-

ʷʢʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʷʢʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʦʚʝʣʘ, ʱʦ ʜʦʩʪʦʚʽʨʥʘ 

ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʯʝʨʝʟ ʧʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʘ 
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ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʠʪʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʽ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ 

ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʭʦʜʠ ʟʥʠʞʝʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʈʦʟʨʦʙʣʝʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʜʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥ ɹʽ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʚʠʨʦʙʥʠʯʠʡ 

ʨʠʟʠʢ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ çʜʦʟʘ ï ʝʬʝʢʪè ʯʝʨʝʟ ʟʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʻʜʠʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʤʦʚʽʨʥʽʩʥʠʭ ʦʮʽʥʦʢ 

ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. 

ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʙʘʟʽ ʦʮʽʥʢʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʫʩʽʭ ʰʢʽʜʣʠʚʠʭ 

ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɺʧʨʦʚʘʜʞʝʥʦ ʦʜʝʨʞʘʥ ̔ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ ʫ 

ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ʉʪʚʦʨʝʥʦ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʘʣʴʥʠʡ 

ʤʝʭʘʥʽʟʤ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʧʽʜʨʦʟʜʽʣʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʝʨʪʠʬʽʢʘʮʽʾ ʟʘ ʫʤʦʚʘʤʠ ISO 45001. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ, ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, ʰʢʽʜʣʠʚʠʡ 

ʬʘʢʪʦʨ, ʥʝʙʝʟʧʝʯʥʠʡ ʬʘʢʪʦʨ, ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ, ʫʤʦʚʠ ʧʨʘʮʽ, ʘʪʝʩʪʘʮʽʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

 

SUMMARY  

Hryhorieva Yʝ. S. Improvement of the risk-based approach to assessing 

working conditions through the introduction of an integral index. ï Qualifying 

scientific work on the rights of the manuscript. 

Thesis for the scientific degree of the candidate of technical sciences in 

specialty 05.26.01 ï labour protection (19 ï Architecture and Civil Engineering). ï 

Ukrainian State University of Railway Transport of Ministry of Education and 

Science of Ukraine, State Higher Educational Establishment çPrydniprovska State 

Academy of Civil Engineering and Architectureè of Ministry of Education and 

Science of Ukraine, Dnipro, 2022. 

The dissertation is devoted to the solution of an urgent scientific problem, 

which is to improve the risk-oriented approach to the assessment of working 

conditions on the basis of the introduction of an integral index. 

The object of the study is the process of managing occupational and industrial 

risks at enterprises. 

The subject of the research is the methods of assessment and management of 

occupational and industrial risks in the system of occupational safety and health 

management at enterprises. 

In order to solve the specified task the analysis of normative-legal base and 

scientific research on normative requirements to determination of working conditions 

by the indicators of harmfulness, hardness and tension of work has been carried out. 

As a result of the conducted review of the factors influencing the formation of 

population health, a special influence of occupational and industrial factors, which 

are the consequence of latent health damage by harmful factors of the industrial 

environment during the period of labour activity, was determined. On the basis of the 

carried out analysis of modern approaches to an estimation of professional and 
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industrial risk in Ukraine the necessity of perfection of normative-legal base of a 

labour protection in the state for reduction of the national legislation according to the 

EU legislation has been proved. It has been established that only the application of 

risk evaluation criteria in evaluation of working conditions will allow to avoid 

subjectivism, contained in the normative documents of Ukraine, and to eliminate the 

discrepancy of the current approach to the requirements of ISO 45001. The necessity 

of changing the existing regulatory requirements for determining working conditions 

by indexes of harmfulness, severity and strain of work in Ukraine, on the basis of risk 

assessment criteria has been substantiated. 

It is established that previous studies of the nature of exposure to harmful 

substances and other factors were carried out without taking into account their mutual 

influence. The existing methods for determining the level of hazard from the joint 

action of harmful factors in industrial conditions are based on taking into account 

only those factors that have a maximum impact. An approach to the calculation of the 

estimate of the parameters of a working zone on the basis of the calculation of 

potential risk on the basis of the data obtained in the study of the factors of the 

working environment and the working process is justified for the improvement of the 

system of certification of workplaces. The introduction of an integral index of harm, 

which will allow to take into account the mutual influence, to estimate the values of 

potential industrial risk at any number of harmful and hazardous factors in the 

workplace, is proposed. As a result of the analysis of methods of calculation of 

harmful factors of industrial environment and labour process the necessity of their 

application on the basis of risk-oriented approach was determined. Such an approach 

makes it possible to increase the reliability of the obtained results of the evaluation of 

working conditions. It has been established that on the basis of the data about a 

potential occupational risk, which can be obtained by making a quantitative 

assessment of a potential harmfulness of industrial processes on the basis of the 

evaluation of factors of the industrial environment and the working process, it is 

possible to forecast areas of an increased injury rate in a shop or in an industrial 

subdivision of any industry as a whole. A new approach to the topographical method 
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of the analysis of working conditions has been developed by means of determining 

the regularities of the industrial risk level reduction at a distance from the workplace, 

taking into account the joint action of harmful and hazardous industrial factors from 

various workplaces. The article substantiates the use of the software system of the 

aggregate formation on the basis of the finite element method for the graphical 

determination of the ratio between the normative values of the factors of the 

industrial environment and the working process and the actual values for the 

multidimensional analysis of the information, which will allow to build a three-

dimensional model of the harmful effect of an industrial risk in the space between the 

working places of employees, whose working places are located in the repair shop 

and the crane facility. 

As a result of the conducted analysis of occupational hazards occurrence in the 

system çhuman ï machine ï environmentè it is established that under the potential 

hazard or harmfulness of industrial processes we mean the presence of hazardous and 

harmful factors, which, acting on a person, can lead to an industrial injury or 

occupational disease. It is theoretically proved that influence of professional and 

heterogeneous industrial factors on the health of a worker taking into account time of 

action and influence of their joint action can be objectively enough evaluated on the 

basis of Weber-Fechner law by way of calculation of an integral index ï potential 

risk. It has been established that during the evaluation of working conditions of the 

worker of a particular specialty, which are determined by a set of values of certain 

attributes, a collective industrial risk arises, which at present is taken into account 

neither at normative nor at legislative level. A mathematical model of workplace 

safety assessment in the form of a potential or critical hazard field has been 

developed, in accordance with the values of which measures or urgent actions to 

improve the situation, which exists or is predicted, should be determined for the 

safety of the workplace under external control. The operational risk management 

model has been improved, which will make it possible to forecast the number of 

workplace safety violations for the required period, and to manage the risks of 
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external control when varying the indexes of productivity, investment volume and 

operating costs. 

As a result of the conducted quantitative assessment of the potential 

harmfulness of the industrial processes on the basis of the assessment data of the 

factors of the industrial environment using the developed model of the integral risk 

determination, the assessment of the degree of the real professional and industrial risk 

of the impact on the health of the employees, whose working places are located in the 

building of crane shop of AF-1, was performed. It was found that the assessment of 

working conditions showed the following: workplaces, which in accordance with 

Hygienic classification of labour according to indexes of harmfulness and hazard of 

factors of industrial environment, severity and intensity of labour process refer to 

different classes, have the same values of integral risk indexes or their values 

fluctuate significantly in the range. The probability of exposure to a hazardous factor 

for the employees of the locomotive depot according to the results of the calculations 

is defined as high (
ivP Ó0,1) for 72 % of employees with harmful working conditions. 

For 39,7 % of them the probability of exposure to a hazardous factor is excessive 

(
ivP å0,9). It is noted that most of them work in harmful conditions according to 

class 3.1. 

The use of the proposed criterion for determining the integral risk, which 

allows to assess working conditions at workplaces and more objectively determine 

the class of working conditions, was substantiated. It has been experimentally proved 

that the impact of professional and heterogeneous industrial factors on a workerôs 

health in quantitative form can be objectively assessed on the basis of Weber-Fechner 

law through calculation of an integral index ï potential risk. Verification of reliability 

of the developed model of an assessment of working conditions at any work places, 

made on the example of the repair shop and the crane economy has proved that a 

reliable assessment of working conditions can be carried out through the integral risk 

index, and the developed model can be used for an objective establishment of a class 

of working conditions. As a result of modeling the emergence of zones of potential 

industrial risk in multidimensional space, an algorithm has been developed, which, by 



11 

means of the finite element method, allows to graphically determine the ratio of 

normative and actual values of the working environment and the labour process. The 

established regularities have been experimentally confirmed, which allow to 

determine the zones of transformation of occupational risk due to mutual influence 

into an occupational risk and substantiate the measures of traumatism and 

occupational diseases reduction. Measures for modernization of workplaces of 

electric welders of manual welding were developed taking into account the actual 

values of labour productivity, which allow to reduce the occupational risk of electric 

welders to permissible values and significantly reduce the occupational risk for 

workers employed at adjacent workplaces. 

A methodological basis for solving the issue of turning çdoze ï effectè through 

the erection of individual indexes to a single criterion of quality of the system as a 

whole by introducing probabilistic assessments of the level of hazard of the working 

environment by determining the level of hazard in the work zone using the function 

of integral risk is proposed. An algorithm of determining the class of working 

conditions based on the assessment of occupational risk and the probability of 

exposure of workers to all harmful and hazardous factors has been developed. 

Implementation of the obtained results and conclusions in the development of risk-

oriented approach methodology in the certification of workplaces. A mechanism was 

created to determine the zones of transformation of occupational risk, taking into 

account the mutual influence in the production risk. A real mechanism of quantitative 

assessment of occupational and industrial risk in the company's units to prepare for 

certification under ISO 45001 has been developed. 

Keywords: occupational risk, industrial risk, harmful factor, hazardous factor, 

topographic method of industrial traumatism forecasting, working conditions, 

workplace assessment. 
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ʄɯɾʅɸʈʆɼʅʆʄʋ ʈɯɺʅɯéééééééééééééééééééé.227 

ɼʆɼɸʊʆʂ ɺ ʈɽɿʋʃʔʊɸʊʀ ʇɽʈɽʊɺʆʈɽʅʅʗ ʐʂɯɼʃʀɺʀʍ 
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ɿɺɸʈʖɺɸʃʔʅɽ ɺɯɼɼɯʃɽʅʅʗ) ɯ ʂʈɸʅʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸé.234 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

 

ɺʆʆɿ ï ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ 

ʄʆʇ ï ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʘʮʽ 

ʆʅSAS (Occupational health and safety Assessment Series) ï ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ 

ʉɿɹʋʇ ï ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ 

ʉʋʆʇ ï ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ 

ɭʉ ï ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ 

ʆɿɹʇ ï ʆʭʦʨʦʥʘ ʟʜʦʨʦʚô̫  ʪʘ ʙʝʟʧʝʢʘ ʧʨʘʮʽ 

PDCA (Plan-Do-Check-Act) ï ʇʣʘʥʫʡ-ʚʠʢʦʥʫʡ-ʧʝʨʝʚʽʨʷʡ-ʜʽʡ 

HAZOP (Hazard and Operability Study) ï ɼʦʩʣʽʜʞʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʪʘ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

FMEA (Failure Mode Effect Analysis) ï ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʨʝʞʠʤʽʚ ʚʽʜʤʦʚ 

SWIFT (Structured what-if technique) ï ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʤʝʪʦʜʠʢʘ çɦ ʦ-

ʷʢʱʦè 

PHA (Preliminary Hazard Analysis) ï ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ 

LOPA (Layers of Protection Analysis) ï ɸʥʘʣʽʟ ʨʽʚʥʽʚ ʟʘʭʠʩʪʫ 

ISO (International Organization for Standardization) ï ʄʽʞʥʘʨʦʜʥʘ 

ʆʨʛʘʥʽʟʘʮʽʷ ʟʽ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ 

FTA (Fault Tree Analysis) ï ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

IPL (Independent Protection Layers) ï ʅʝʟʘʣʝʞʥʽ ʨʽʚʥʽ ʟʘʭʠʩʪʫ 

SIL (Safety Integrity Levels) ï ʈ̔ ʚʥʽ ʮʽʣʽʩʥʦʩʪʽ ʙʝʟʧʝʢʠ 

DALY (Disability-adjusted life) ï ɾʠʪʪʷ ʽʟ ʧʦʧʨʘʚʢʦʶ ʥʘ ʽʥʚʘʣʽʜʥʽʩʪʴ 

YLL (Years Life Lost) ï ʇʦʢʘʟʥʠʢ ʯʘʩʫ ʜʦʞʠʪʪʷ 

YLD (Years Lost to Disabilitj) ï ʇʦʢʘʟʥʠʢ ʚʪʨʘʪʠ ʟʜʦʨʦʚô̫ 

ɻɼʂ ï ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʈʄ ï ʨʦʙʦʯʝ ʤʽʩʮʝ 

ɯʏ ï ʽʥʬʨʘʯʝʨʚʦʥʝ (ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) 
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ɿɯɿ ï ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʋʢʨʘʾʥʽ ʚʩʝ ʙʽʣʴʰʝ ʟʤʽʮʥʶʻʪʴʩʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ 

ʬʘʢʪʫ, ʱʦ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʽ ʨʽʟʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʬʝʩʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʤʘʶʪʴ ʟʛʫʙʥʠʡ ʚʧʣʠʚ ʥʝ ʪʽʣʴʢʠ ʥʘ ʞʠʪʪʷ ʦʢʨʝʤʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʾʭʥʽʭ 

ʩʽʤʝʡ, ʘʣʝ ʡ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʜʦʙʨʦʙʫʪ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ʂʨʠʪʝʨʽʾ 

ʙʝʟʧʝʢʠ ʤʘʶʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽʡ ʪʝʦʨʽʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʫʩʽ ʘʩʧʝʢʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʧʨʘʮʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʥʰʠʭ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʦʙʦʪʦʶ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʧʦʢʘʟʥʠʢʽʚ. ɼʦ ʪʦʛʦ ʞ ʚʦʥʠ ʥʝ ʩʪʚʦʨʶʶʪʴ ʻʜʠʥʦʾ, 

ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʧʨʦ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɯ ʚ ʮʴʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ ʧʦʢʘʟʦʚʠʤ ʻ ʧʨʠʢʣʘʜ ʋʢʨʘʾʥʠ, ʜʝ ʧʦʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʻ 

ʨʽʟʥʝ ʪʣʫʤʘʯʝʥʥʷ ʽ ʩʝʥʩ, ʘ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʝ 

ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʥʷ ʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʦʤʝʥʪʽʚ, ʥʘ ʧʦʪʦʯʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʻ ʦʙô̒ ʢʪʠʚʥʘ ʦʮʽʥʢʘ ʟʜʦʨʦʚô̫  ʧʨʘʮʽʚʥʠʢʽʚ ʽʟ ʧʦʟʠʮʽʡ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʽ ʚʩʽʤ 

ʟʨʦʟʫʤʽʣʝ ʧʨʘʚʠʣʦ ï ʚʢʣʘʜʝʥʥʷ ʢʦʰʪʽʚ ʫ ʟʘʭʦʜʠ ʽʟ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚô̫  

ʣʶʜʠʥʠ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ. ɿʘʷʚʠʚʰʠ ʧʨʦ ʩʚʽʡ ʥʘʤʽʨ ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʥʘʰʘ ʜʝʨʞʘʚʘ ʚʟʷʣʘ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʱʦʜʦ 

ʧʨʠʚʝʜʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʠʡʥʷʪʦ ʥʦʚʫ ʨʝʜʘʢʮʽʶ ɿʘʢʦʥʫ çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽè. ʇʦʯʠʥʘʶʯʠ 

ʟ 1994 ʨʦʢʫ, ʚ ʋʢʨʘʾʥʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʽ, ʛʘʣʫʟʝʚʽ, ʨʝʛʽʦʥʘʣʴʥʽ ʪʘ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʛʨʘʤʠ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʫʤʦʚ ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʇʽʜ ʯʘʩ ʾʭʥʴʦʾ ʨʝʘʣʽʟʘʮʽʾ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʦʩʥʦʚʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʥʘʫʢʦʚʦʛʦ, 
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ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʽʪ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʠʱʝʥʘʚʝʜʝʥʽ ʟʘʭʦʜʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʟʜʦʨʦʚôʷ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʜʝʨʞʘʚʽ 

ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʛʨʦʤʘʜʷʥ ʥʘ 10ï12 ʨʦʢʽʚ ʥʠʞʯʘ, ʥʽʞ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥʘʭ, ʘ ʧʝʨʝʜʯʘʩʥʘ ʩʤʝʨʪʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ, 

ʻ ʚʠʱʦʶ ʚ 3ï4 ʨʘʟʠ. ɺ ʋʢʨʘʾʥʽ ʟʘʬʽʢʩʦʚʘʥʦ ʦʜʠʥ ʽʟ ʥʘʡʚʠʱʠʭ ʫ ʩʚʽʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ (6,4 ʥʘ ʪʠʩʷʯʫ ʦʩʽʙ). 

ʊʨʫʜʥʦʱʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʛʽʜʥʠʭ ʣʶʜʠʥʠ ʫʤʦʚ ʧʨʘʮʽ, 

ʟôʷʚʣʷʶʪʴʩʷ ʫ ʨʦʙʦʪʦʜʘʚʮʷ ʥʝ ʪʽʣʴʢʠ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘ ʪʘʢʽ ʮʽʣʽ 

ʬʽʥʘʥʩʫʚʘʥʥʷ. ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʽ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ 

ʟʘʭʦʜʽʚ ʽʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʷʢʽ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʘʧʦʜʽʷʥʥʷ ʰʢʦʜʠ ʟʜʦʨʦʚôʁ  ʧʨʘʮʶʶʯʠʭ, ʷʢ ʟ ʙʦʢʫ 

ʢʦʞʥʦʛʦ ʟʽ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʾʭʥʴʦʶ 

ʧʦʻʜʥʘʥʦʶ ʜʽʻʶ. ʋʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ, ʪʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʶ 

ʟʘʜʘʯʝʶ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʶ ʩʦʮʽʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʙʝʟʧʝʢʠ, ʛʽʛʽʻʥʠ ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 2014ï2018 ʨʦʢʠ, 

ʟʘʪʚʝʨʜʞʝʥʦʶ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 4 ʢʚʽʪʥʷ 2013 ʨʦʢʫ ˉ 178-VII, ʉʪʨʘʪʝʛʽʻʶ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ çʋʢʨʘʾʥʘ ï 2020è, ʩʭʚʘʣʝʥʦʶ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 

12 ʩʽʯʥʷ 2015 ʨʦʢʫ ˉ 5/2015, ʅʘʮʽʦʥʘʣʴʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʫ ʩʬʝʨʽ ʧʨʘʚ ʣʶʜʠʥʠ, 

ʟʘʪʚʝʨʜʞʝʥʦʶ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 24 ʙʝʨʝʟʥʷ 2021 ʨʦʢʫ 

 ̄519/2021, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʨʦʙʦʪʦʶ, ʱʦ ʚʠʢʦʥʫʚʘʣʘʩʴ ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ 

ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, çɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʽ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʫ ʩʠʩʪʝʤʽ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽè (ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ: 
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2021ï2024 ʨʨ., ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0121U114195, ʨʽʚʝʥʴ ʫʯʘʩʪʽ ʟʜʦʙʫʚʘʯʘ ï 

ʛʦʣʦʚʥʠʡ ʚʠʢʦʥʘʚʝʮʴ). 

ʄʝʪʘ ̔ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʘ ʤʝʪʘ ʜʠʩʝʨʪʘʮʽʾ ʟʫʤʦʚʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ 

ʟʘʚʜʘʥʴ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʱʦʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ; 

- ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

- ʨʦʟʨʦʙʠʪʠ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ 

ʧʦʪʝʥʮʽʡʥʦʾ ʦʮʽʥʢʠ ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʤʝʞʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙôʻʢʪʫ; 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʥʦʚʥʦʛʦ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ 

ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʟʥʘʯʠʪʠ 

ʟʥʘʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫ 

ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ; 

- ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʫ ʚʠʨʦʙʥʠʯʽ 

ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʙʫʜʦʚʫ 

ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʨʽʚʥʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙôʻʢʪʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʽ ʚʠʨʦʙʥʠʯʠʤʠ 

ʨʠʟʠʢʘʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʽ 

ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥ.̫ ɺ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ: ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; ʩʪʨʫʢʪʫʨʥʠʡ 

ʘʥʘʣʽʟ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ; ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ï ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʨʽʚʥʷʤʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʪʘ 

ʭʘʨʘʢʪʝʨʫ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʘʮʽʚʥʠʢʽʚ; ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ 

ʤʝʪʦʜʠ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ; 

ʤʝʪʦʜʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ï ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʪʘ ʜʣʷ 

ʦʙʨʦʙʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

- ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ; 

- ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʨʠʪʝʨʽʡ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ; 

- ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ 

ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʭʦʜʠ ʟʥʠʞʝʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; 

- ʥʘʫʢʦʚʦ ʪʘ ʧʨʘʢʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʽʩʥʫʶʯʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ, 

ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʽʚ; 

- ʪʝʦʨʝʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʨʦʙʽʪʥʠʢʘ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ 

ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʜʽʾ ʪʘ ʚʧʣʠʚʫ ʾʭʥʴʦʾ 

ʩʫʤʽʩʥʦʾ ʜʽʾ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ 
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ʦʩʥʦʚʽ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ; 

- ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʫ ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʥʘʯʝʥʴ ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʘʙʦ ʥʝʚʽʜʢʣʘʜʥʽ ʜʽʾ ʱʦʜʦ 

ʧʦʣ̔ʧʰʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʽʩʥʫʶʯʦʾ ʘʙʦ ʧʨʦʛʥʦʟʦʚʘʥʦʾ, ʜʣʷ ʙʝʟʧʝʢʠ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ 

ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

- ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʙʘʟʽ ʦʮʽʥʢʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʰʢʽʜʣʠʚʠʭ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ; 

- ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʧʨʦʚʘʜʞʝʥʦ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ ʫ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ 

ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

- ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʤʽʩʥʦʾ 

ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

- ʨʦʟʨʦʙʣʝʥʦ ʨʝʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʧʽʜʨʦʟʜʽʣʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʟʘ ʫʤʦʚʘʤʠ ISO 45001. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ 

çʃʦʢʦʤʦʪʠʚʥʝ ʜʝʧʦ ʆʩʥʦʚʘè ʨʝʛʽʦʥʘʣʴʥʦʾ ʬʽʣʽʾ çʇʽʚʜʝʥʥʘ ʟʘʣʽʟʥʠʮʷè ɸʊ 

çʋʢʨʘʾʥʩʴʢʘ ʟʘʣʽʟʥʠʮʷè ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çɸʪʝʩʪʘʮʽʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴè ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʟʘ ʦʩʚʽʪʥʴʦʶ ʧʨʦʛʨʘʤʦʶ çɹʝʟʧʝʢʘ ʪʘ ʦʭʦʨʦʥʘ ʧʨʘʮʽ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʽè ʚ ʋʢʨʘʾʥʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʧʦʣʷʛʘʻ ʚ: 

- ʚʠʷʚʣʝʥʥʽ ʧʨʦʪʠʨʽʯʯʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʩʚʽʪʦʚʠʤ ʥʦʨʤʘʤ 

ʱʦʜʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ`ʷ ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚ, 

ʷʢʽ ʤʽʥʽʤʽʟʫʶʪʴ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ [2, 4, 11, 12, 18, 22]; 

- ʚʠʟʥʘʯʝʥʥʽ ʧʦʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʷʢ ʥʘʥʝʩʝʥʥʷ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ 

ʣʶʜʠʥʠ ʫʤʦʚʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʘ ʫʤʦʚʠ ʚʨʘʭʫʚʘʥʥʷ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ [7, 13, 15, 20, 21, 23, 25]; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʽ ʞʠʪʪʷ ʧʨʘʮʶʶʯʦʾ ʣʶʜʠʥʠ; ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʦʨʦʚôʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ɺʆʆɿ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ 

ʛʽʛʽʻʥʽʯʥʦʶ ʥʘʫʢʦʶ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ; ʨʦʟʛʣʷʜʽ 

ʧʨʦʙʣʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʦʦʩʬʝʨʫ ʽ ʚʠʥʠʢʥʝʥʥʽ ʚʥʘʩʣʽʜʦʢ ʪʘʢʦʾ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ; 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʘʩʣʽʜʢʽʚ ʪʘ ʫʩʫʥʝʥʥʽ ʧʨʠʯʠʥ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʽʥʮʠʜʝʥʪʽʚ [1, 2, 3, 7]; 

- ʘʥʘʣʽʟʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʪʘ ʞʠʪʪʷ ʣʶʜʠʥʠ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ 

ʧʦʣʽʪʠʢʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ; ʟʦʢʨʝʤʘ, ʨʦʣʽ ʩʫʯʘʩʥʠʭ ʜʝʨʞʘʚ ʪʘ ʦʨʛʘʥʽʚ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʫ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʚʽʪʦʚʦʾ ʧʦʣʽʪʠʢʠ ʫ ʦʟʥʘʯʝʥʽʡ 

ʩʬʝʨʽ [1, 2, 3, 9, 14, 21, 23]; 

- ʘʥʘʣʽʟʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʨʠʥʮʠʧʽʚ, ʤʝʪʦʜʽʚ ʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʥʝʙʝʟʧʝʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʽ ʤʽʥʽʤʽʟʫʶʪʴ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʨʘʮʽʚʥʠʢʽʚ [1, 3, 5, 12, 

15, 23, 24]; 
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- ʚʠʷʚʣʝʥʥʽ ʦʙ'ʻʢʪʠʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ [1, 9, 19]; 

- ʟʘʧʨʦʧʦʥʫʚʘʥʥʽ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʶʶʯʠʭ ʫ ʟʦʥʽ ʜʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ [3, 10, 12, 

14, 22, 25, 26]; 

- ʚʩʪʘʥʦʚʣʝʥʥʽ, ʱʦ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʫʤʦʚ ʧʨʘʮʽ 

ʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʘʥʘʣʽʟʽ ʪʘ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ 

ʩʧʝʮʠʬʽʢʦʶ ʧʨʦʮʝʩʽʚ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ [4, 5, 6, 9, 14, 16, 24]; 

- ʟʘʧʨʦʧʦʥʫʚʘʥʥʽ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʘ ʫʤʦʚʠ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ [5, 13, 15, 

18, 20, 21]; 

- ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʨʠʟʠʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ ʪʘ 

ʮʠʢʣʫ ʧʦʩʪʽʡʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʐʫʭʘʨʪʘ-ɼʝʤʽʥʛʘ [7]; 

- ʚʠʟʥʘʯʝʥʥʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʫ ʜʣʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ï 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ 

ʨʽʟʥʦʨʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʶʶʯʠʭ [4, 6, 10, 11, 16, 17, 26]; 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʦʚʝʜʝʥʥʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ [6, 7, 10, 19, 26]; 

- ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʰʢʦʜʠ, ʱʦ ʜʦʟʚʦʣʠʚ ʚʨʘʭʫʚʘʪʠ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ 
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ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ [7, 9, 10, 11, 17, 24, 26]. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ, ʜʦʧʦʚʽʜʘʣʠʩʷ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʝʟʧʝʢʘ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽè (ʤ. ɼʥʽʧʨʦ, 

2019 ʨ.), VI International scientific and practical conference çTopical issues of the 

development of modern scienceè (ʤ. ʉʦʬʽʷ, 2020 ʨ.), 6 International scientific and 

practical conference çDynamics of the development of world scienceè (ʤ. ɺʘʥʢʫʚʝʨ, 

2020 ʨ.), 2 International scientific and practical conference çEurasian scientific 

congressè (ʤ. ɹʘʨʩʝʣʦʥʘ, 2020 ʨ.), VII International scientific and practical 

conference çScientific ʘchievements ʦf modern societyè (ʤ. ʃʽʚʝʨʧʫʣʴ, 2020 ʨ.), Vɯ 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʟʘʦʯʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʮʠʚʽʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: ʩʫʯʘʩʥʽ ʨʝʘʣʽʾ ʋʢʨʘʾʥʠè (ʤ. ʂʠʾʚ, 

2020 ʨ.), XI International scientific and practical conference çTheoretical 

foundations of modern science and practiceè (ʤ. ʄʝʣʴʙʫʨʥ, 2020 ʨ.), I International 

scientific and practical conference çModern science: problems and innovationsè 

(ʤ. ʉʪʦʢʛʦʣʴʤ, 2020 ʨ.), II ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʮʠʚʽʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠè (ʤ. ʄʠʢʦʣʘʾʚ, 2020 ʨ.), 10-

11 ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çʉʫʯʘʩʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ 

ʥ̔ʬʦʨʤʘʮʡ̔ʥʦ-ʢʦʤʫʥʢ̔ʘʮ̔ʡʥʠʭ ʪʝʭʥʦʣʦʛʡ̔ ʪʘ ʟʘʩʦʙʚ̔ ʫʧʨʘʚʣʥ̔ʥʷè (ʤ. ʍʘʨʢʽʚ, 

2020-2021 ʨʨ.), VII International scientific and practical conference çModern 

science: problems and innovationsè (ʤ. ʉʪʦʢʛʦʣʴʤ, 2020 ʨ.), II International 

scientific and practical conference çFundamental and applied research in the modern 

worldè (ʤ. ɹʦʩʪʦʥ, 2020 ʨ.), X International scientific and practical conference 

çEurasian scientific congressè (ʤ. ɹʘʨʩʝʣʦʥʘ, 2020 ʨ.), 1 International scientific and 

practical conference çWorld science: problems, prospects and innovationsè 

(ʤ. ʊʦʨʦʥʪʦ, 2020 ʨ.), I International Scientific and Practical Conference çScience 

and education: problems, prospects and innovationsè (ʤ. ʂʽʦʪʦ, 2020 ʨ.), Vɯɯɯ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʃʶʜʠʥʘ, ʩʫʩʧʽʣʴʩʪʚʦ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾè (ʤ. ʍʘʨʢʽʚ, 2020 ʨ.), ʍɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-
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ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ çʆʭʦʨʦʥʘ ʧʨʘʮʽ: 

ʦʩʚʽʪʘ ʽ ʧʨʘʢʪʠʢʘè (ʤ. ʃʴʚʽʚ, 2021 ʨ.), XIX International scientific and practical 

conference çInnovative technologies in construction, civil engineering and 

architectureè (ʤ. ɼʥʽʧʨʦ, 2021 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʦ ʚ 

27 ʧʫʙʣʽʢʘʮʽʷʭ, ʟʦʢʨʝʤʘ ʫ 10 ʩʪʘʪʪʷʭ, ʟ ʷʢʠʭ 4 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

ʋʢʨʘʾʥʠ, 1 ï ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʤʫ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ 

ʙʘʟʠ Web of Science, 2 ï ʫ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʜʝʨʞʘʚ, ʷʢʽ ʚʭʦʜʷʪʴ 

ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 16 ʪʝʟʘʭ ʜʦʧʦʚʽʜʝʡ, 1 ʧʨʘʮʽ, ʷʢʘ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʻ 

ʤʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, 5 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, 4 ʜʦʜʘʪʢʽʚ. ʇʦʚʥʠʡ 

ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ï 318 ʩʪʦʨʽʥʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʦʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï 

156 ʩʪʦʨʽʥʦʢ (6,5 ʘʚʪʦʨʩʴʢʠʭ ʘʨʢʫʰʽʚ). ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ 28 ʨʠʩʫʥʢʽʚ, 

10 ʪʘʙʣʠʮʴ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʚʢʣʶʯʘʻ 311 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 

37 ʩʪʦʨʽʥʢʘʭ. ɼʦʜʘʪʢʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 94 ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɰ ɹɸɿʀ ʊɸ ʅɸʋʂʆɺʀʍ 

ɼʆʉʃɯɼɾɽʅʔ ʑʆɼʆ ʅʆʈʄɸʊʀɺʅʀʍ ɺʀʄʆɻ ɼʆ ɺʀɿʅɸʏɽʅʅʗ 

ʋʄʆɺ ʇʈɸʎɯ ɿɸ ʇʆʂɸɿʅʀʂɸʄʀ ʐʂɯɼʃʀɺʆʉʊɯ, ɺɸɾʂʆʉʊɯ ɯ 

ʅɸʇʈʋɾɽʅʆʉʊɯ ʇʈɸʎɯ 

 

 

1.1 ɺʧʣʠʚ ʥʘ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚô̫ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ 

 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʟʘʨʘʟ ʟʘʡʤʘʻ ʪʘʢʫ ʧʦʟʠʮʽʶ, ʱʦ ʢʦʞʥʘ ʣʶʜʠʥʘ 

ʩʘʤʦʮʽʥʥʘ ʽ ʫʥʽʢʘʣʴʥʘ, ʘ ʾʾ ʟʜʦʨʦʚô̫  ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʝ ʙʘʛʘʪʩʪʚʦ ʙʫʜʴ-ʷʢʦʾ 

ʜʝʨʞʘʚʠ. ʎʝ ʚʠʩʦʢʦʩʚʽʜʦʤʘ ʧʦʟʠʮʽʷ ʮʽʣʢʦʤ ʧʽʜʪʨʠʤʘʥʘ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ 

ʫ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚʘʭ. ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  (ɺʆʆɿ) 

ʚʠʟʥʘʯʠʣʘ ʧʘʨʘʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʦʨʦʚô̫  ʷʢ çʦʙô̒ ʢʪʠʚʥʠʡ ʩʪʘʥ ʽ 

ʩʫʙô̒ ʢʪʠʚʥʝ ʧʦʯʫʪʪʷ ʧʦʚʥʦʛʦ ʬʽʟʠʯʥʦʛʦ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ 

ʢʦʤʬʦʨʪʫ, ʘ ʥʝ ʪʽʣʴʢʠ ʚʽʜʩʫʪʥʽʩʪʴ ʭʚʦʨʦʙè [7]. ʋ ʩʚʦʶ ʯʝʨʛʫ ʦʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʠʩʣʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ (ʨʠʩ. 1.1) [8]. 

ʉʝʨʝʜ ʫʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, ʛʽʛʽʻʥʽʯʥʘ ʥʘʫʢʘ ʚʠʜʽʣʷʻ ʪʘʢʽ [9ï13]: 

- ʩʧʘʜʢʦʚʽ (ʛʝʥʝʪʠʯʥʦ ʦʙʫʤʦʚʣʝʥʽ), ʱʦ ʬʦʨʤʫʶʪʴ ʩʧʘʜʢʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ï ʛʝʤʦʬʽʣʽʶ, ʜʘʣʴʪʦʥʽʟʤ, ʘʪʘʢʩʽʶ, ʘʣʴʙʽʥʽʟʤ, ʶʚʝʥʽʣʴʥʫ ʤʽʦʧʘʪʽʶ ʪʦʱʦ; 

- ʝʥʜʝʤʽʯʥʽ (ʦʙʫʤʦʚʣʝʥʽ ʙʽʦʛʝʦʭʽʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʽʩʮʝʚʦʩʪʽ), ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʝʥʜʝʤʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ï ʬʣʶʦʨʦʟʫ, ʢʘʨʽʻʩʫ ʟʫʙʽʚ, 

ʝʥʜʝʤʽʯʥʦʛʦ ʟʦʙʫ, ʫʨʦʣʠʪʽʘʟʫ, ʩʪʨʦʥʮʽʻʚʦʛʦ ʽ ʤʦʣʽʙʜʝʥʦʚʠʭ ʨʘʭʽʪʫ ʪʦʱʦ; 

- ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ (ʪʘʢʽ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʝʷʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ), 

ʚʠʢʣʠʢʘʶʪʴ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʩʪʫʜʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʟʦʥʘʭ ʽʟ ʭʦʣʦʜʥʠʤ 

ʢʣʽʤʘʪʦʤ ,̔ ʚʽʜʧʦʚʽʜʥʦ, ʰʢʽʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ï ʚ ʫʤʦʚʘʭ ʞʘʨʢʦʛʦ ʢʣʽʤʘʪʫ; 
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- ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ (ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ), ʱʦ ʧʨʠʟʚʦʜʷʪʴ, 

ʟʦʢʨʝʤʘ, ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʽʥʬʝʢʮʽʡ ï ʛʝʧʘʪʠʪʫ, ʭʦʣʝʨʠ ʪʦʱʦ; 

- ʩʦʮʽʘʣʴʥʽ ï ʭʘʨʯʫʚʘʥʥʷ, ʩʧʦʩʽʙ ʞʠʪʪʷ, ʩʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ; 

- ʧʩʠʭʦʝʤʦʮʽʡʥʽ ï ʟʫʤʦʚʣʝʥʽ ʚʧʣʠʚʦʤ ʥʘ ʣʶʜʠʥʫ ʪʘʢʠʭ ʯʘʩʪʠʭ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ: ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʘʚʘʨʽʡ ʽ ʢʘʪʘʩʪʨʦʬ, ʚʽʡʩʴʢʦʚʠʭ 

ʜʽʡ, ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʢʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʡ; 

- ʝʢʦʣʦʛʽʯʥʽ ï ʚ ʢʦʥʪʝʢʩʪʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

 

ɸʣʝ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʮʽʡ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʥʘʣʝʞʠʪʴ ʚʧʣʠʚʫ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ [14ï17]. ɻʣʦʙʘʣʴʥʘ ʦʮʽʥʢʘ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʟʽ ʩʤʝʨʪʝʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʥʘʚʝʜʝʥʘ ʄʽʞʥʘʨʦʜʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ 
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ʧʨʘʮʽ (ʄʆʇ), ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʩʚʽʪʽ ʱʦʨʽʯʥʦ ʛʠʥʝ ʧʦʥʘʜ 

300000 ʦʩʽʙ [18]. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʪʠ ʥʘ ʢʦʞʝʥ ʩʤʝʨʪʝʣʴʥʠʡ 

ʥʝʱʘʩʥʠʡ ʚʠʧʘʜʦʢ ʧʨʠʧʘʜʘʻ ʚʽʜ 500 ʜʦ 2000 ʣʝʛʰʠʭ ʪʨʘʚʤ, ʘ ʾʭʥʷ ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʫʻ 250 ʤʣʥ. ʚʠʧʘʜʢʽʚ ʥʘ ʨʽʢ. ʅʘ ʨʠʩ. 1.2 ʚʽʜʦʙʨʘʞʝʥʘ ʧʽʨʘʤʽʜʘ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘ ʟʚʽʪʥʠʤʠ ʜʘʥʠʤʠ [1]. 

 

 

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʤʝʨʪʝʣʴʥʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟ ʽʥʰʠʤʠ 

ʥʝʱʘʩʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʽ ʧʦʜʽʷʤʠ 

 

ʋ ʤʘʪʝʨʽʘʣʘʭ ɺʩʝʩʚʽʪʥʴʦʛʦ ʢʦʥʛʨʝʩʫ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʨʦ ʪʝ, 

ʱʦ ʚʽʜ çʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ ʟʘʭʚʦʨʶʚʘʥʴè ʱʦʨʽʯʥʘ ʩʤʝʨʪʥʽʩʪʴ ʫ ʩʚʽʪʽ 

ʩʪʘʥʦʚʠʪʴ 2,2 ʤʽʣʴʡʦʥʠ ʦʩʽʙ. ʋ 15 ʢʨʘʾʥʘʭ ɭʚʨʦʩʦʶʟʫ ʥʘ ʾʭʥʶ ʯʘʩʪʢʫ ʧʨʠʧʘʜʘʻ 

120 ʪʠʩ. ʩʤʝʨʪʝʡ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 20 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʯʠʩʝʣʴʥʽʩʪʴ 

ʩʤʝʨʪʝʣʴʥʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ [1]. ʊʦʤʫ ʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʧʦʚôʷʟʘʥʽ ʟ ʨʦʙʦʪʦʶ ʟʘʭʚʦʨʶʚʘʥʥʷè ʻ ʙʽʣʴʰ ʰʠʨʰʠʤ, ʥʽʞ ʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʧʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷè. ɺʦʥʦ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʚʩʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, 



35 

ʧʨʠʯʠʥʦʶ ʷʢʠʭ ʻ ʪʨʫʜʦʚʘ ʜʽʷʣʴʥʽʩʪʴ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠʯʠʥʠ ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʨʦʙʦʪʦʶ ʟʘʭʚʦʨʶʚʘʥʴ ʥʦʩʷʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʚʠʨʦʙʥʠʯʠʡ ʬʘʢʪʦʨ ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʦʶ ʧʨʠʯʠʥʦʶ ʭʚʦʨʦʙʠ, ʘʣʝ ʥʘʙʘʛʘʪʦ 

ʯʘʩʪʽʰʝ ʚʠʨʦʙʥʠʯʽ ʬʘʢʪʦʨʠ ʟʙʽʣʴʰʫʶʪʴ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ [18ï20].  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʨʠʯʠʥ 

ʚʠʥʠʢʥʝʥʥʷ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʽʣʴʢʠ ʟʘ ʧʝʚʥʠʭ 

ʫʤʦʚ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [21] ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ 

ʟʜʦʨʦʚôʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ (ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ), ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʘʮʽʚʥʠʢʘ, ʘ ʪʘʢʦʞ ʤʘʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ 

(ʨʠʩ. 1.3). 

 

 

ʈʠʩʫʥʦʢ 1.3 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ 

 

ʇʆɻɯʈʐɽʅʅʗ 

ɻɽʅʆʌʆʅɼʋ 

ʅɸʎɯɰ 
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ʇʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʘʶʪʴ ʯʽʪʢʽ ʟʚô̫ ʟʢʠ ʟ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʦʥʫʚʘʥʦʾ 

ʨʦʙʦʪʠ. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʩʧʨʦʚʦʢʦʚʘʥʽ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʤʘʶʪʴ 

ʥʝʡʤʦʚʽʨʥʦ ʜʦʚʛʠʡ ʽʥʢʫʙʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʥʠ ʤʦʞʫʪʴ 

ʚʠ̫ʚʣʷʪʠʩʴ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʣʝʛʢʦ ʨʦʟʧʽʟʥʘʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ ʽʩʥʫʻ ʯʘʩʦʚʠʡ ʚʽʜʨʽʟʦʢ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʦʥʠ ʥʝ 

ʤʘʶʪʴ ʷʚʥʠʭ ʧʨʦʷʚʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʷʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ, ʜʫʞʝ ʯʘʩʪʦ ʚ ʤʦʤʝʥʪ 

ʧʨʦʷʚʫ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ ʚʞʝ ʚʽʜʩʫʪʥʽʡ, ʱʦ 

ʻ ʥʘʩʣʽʜʢʦʤ ʧʨʠʭʦʚʘʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚô̫  ʰʢʽʜʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʝʨʽʦʜ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʥʘ ʯʘʩʪʢʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʛʝʥʝʨʫʻ ʚʠʨʦʙʥʠʯʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʧʨʠʧʘʜʘʻ ʜʦ 30 % ʧʨʠʯʠʥʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜʭʠʣʝʥʥʷ ʟʜʦʨʦʚô̫  [10]. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʤʫ ʻ ʩʚʽʪʦʚʘ ʦʮʽʥʢʘ ʄʆʇ ʩʤʝʨʪʥʦʩʪʽ, ʷʢʘ ʟʫʤʦʚʣʝʥʘ 

ʥʝʱʘʩʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʨʦʙʦʪʦʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʊʨʘʚʤʠ ʱʦʨʽʯʥʦ ʟʘʙʠʨʘʶʪʴ 2,2 ʤʣʥ. ʞʠʪʪʽʚ, ʘ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ 

ʪʨʘʚʤʠ ʟ ʪʠʤʯʘʩʦʚʦʶ ʚʪʨʘʪʦʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʪʨʠʤʫʶʪʴ, ʚ ʮʽʣʦʤʫ ʟʘ ʨʽʢ, ʧʦʥʘʜ 

300 ʤʣʥ. ʦʩʽʙ [1]. 

ʏʝʨʝʟ ʮʝ ʛʣʦʙʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʄʆʇ çɻʽʜʥʘ ʧʨʘʮʷ ʤʘʻ ʙʫʪʠ ʙʝʟʧʝʯʥʦʶè 

ʜʦʟʚʦʣʠʣʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ: çɺʠʨʦʙʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ, ʧʨʠ ʷʢʽʡ ʪʦʡ ʯʠ ʽʥʰʠʡ ʦʢʨʝʤʠʡ ʽʥʜʠʚʽʜʫʫʤ 

ʧʽʜʜʘʻʪʴʩʷ ʥʘʜʤʽʨʥʦʤʫ ʨʠʟʠʢʫ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʧʨʘʚʜʘʥʘ, ʥʘʚʽʪʴ ʷʢʱʦ ʮʷ 

ʜʽʷʣʴʥʽʩʪʴ ʚʠʛʽʜʥʘ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫè [22]. ʌʦʨʤʫʚʘʥʥʶ ʪʘʢʦʾ ʩʦʮʽʘʣʴʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʜʝʦʣʦʛʽʾ ʧʝʨʝʜʫʚʘʚ ʙʘʛʘʪʦʚʽʢʦʚʠʡ ʜʦʩʚʽʜ ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ ʪʘ 

ʙʘʛʘʞ ʥʘʢʦʧʠʯʝʥʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʚ ʛʘʣʫʟʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ.  

ʋ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʢʘʪʝʛʦʨʽʷ çʧʨʦʬʝʩʽʡʥʝ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʘè 

ʥʘ ʪʝʧʝʨ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʮʽʥʥʽʩʪʴ ʧʦʨʷʜ ʟ̔ ʧʨʠʙʫʪʢʦʚʽʩʪʶ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɯ ʚʚʘʞʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʦ  ʁʫʤʦʚʦʶ ʦʮʽʥʶʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʪʨʫʜʦʚʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ɭ ʧʦʢʘʟʥʠʢʦʤ ʢʫʣʴʪʫʨʠ ʽ ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʚ ʧʠʪʘʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [23]. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʪʘ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʩʽʻʾ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʷʢ ʥʘ ʪʝʧʝʨʽʰʥʽʡ 

ʯʘʩ, ʪʘʢ ʽ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ [5]. 

 

 

1.2 ʅʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ 

 

ʇʨʘʚʦ ʥʘ ʙʝʟʧʝʯʥʽ ʽ ʥʝʰʢʽʜʣʠʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʚʠʟʥʘʥʦ ʚ ʋʢʨʘʾʥʽ ʦʜʥʠʤ ʽʟ 

ʢʦʥʩʪʠʪʫʮʽʡʥʠʭ ʧʨʘʚ ʣʶʜʠʥʠ ʽ ʛʨʦʤʘʜʷʥʠʥʘ [24]. ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʘʚʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ 

ʩʦʮiʘʣʴʥʦ-ʝʢʦʥʦʤiʯʥ ̔ ʧʨʘʚʦʚ,̔ ʩʘʥiʪʘʨʥʦ-ʛiʛiʻʥiʯʥ ̔ ʦʨʛʘʥiʟʘʮiʡʥʦ-ʪʝʭʥiʯʥʠʭ, i 

ʣiʢʫʚʘʣʴʥʦ-ʧʨʦʬiʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜiʚ ʪʘ ʟʘʩʦʙiʚ. ɯ ʚʩʽ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥ ̔ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪi ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ [3, 

25ï27]. 

ʂʦʜʝʢʩ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʦʚʠʭ 

ʟʘʩʘʜ ʽ ʛʘʨʘʥʪʽʾ ʩʪʦʩʦʚʥʦ ʟʜʽʡʩʥʝʥʥʷ ʛʨʦʤʘʜʷʥʘʤʠ ʋʢʨʘʾʥʠ ʧʨʘʚʘ 

ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ ʚʣʘʩʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʽ ʪʚʦʨʯʦʾ ʧʨʘʮʽ. ʊʦʙʪʦ, 

ʜʝʨʞʘʚʘ ʨʝʛʫʣʶʻ ʪʨʫʜʦʚʽ ʚʽʜʥʦʩʠʥʠ ʚʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʪʠʤʝ 

ʟʨʦʩʪʘʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʨʦʙʦʪʠ, ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ 

ʩʧʨʠʷʪʠʤʝ ʟʤʽʮʥʝʥʥʶ ʪʨʫʜʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ ʽ ʧʦʩʪʫʧʦʚʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʶ ʧʨʘʮʽ 

ʥʘ ʢʦʨʠʩʪʴ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʞʠʪʪʻʚʽ ʧʦʪʨʝʙʠ ʢʦʞʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʾ ʣʶʜʠʥʠ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʜʦʭʦʜʽʚ ʧʨʘʮʽʚʥʠʢʽʚ [28]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 88 ʂʦʜʝʢʩʫ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ [29], ʢʦʞʥʠʡ 

ʧʨʘʮʝʟʜʘʪʥʠʡ ʛʨʦʤʘʜʷʥʠʥ ʤʘʻ ʧʨʘʚʦ ʥʘ ʟʜʦʨʦʚʽ ʽ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ. ʆʪʞʝ, 

ʜʝʨʞʘʚʘ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʛʘʨʘʥʪʫʻ ʟʜʦʨʦʚʽ ʪʘ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ: 

ʜʦʜʝʨʞʘʥʥʷ ʧʨʘʚʠʣ ʽ ʥʦʨʤ ʟ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʥʝʦʙʭʽʜʥʽ ʨʽʚʥʽ ʦʩʚʽʪʣʝʥʥʷ, 

ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ, ʫʩʫʥʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʙʨʘʮʽʾ, ʰʫʤʫ, ʨʽʟʥʦʛʦ 
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ʚʠʜʫ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʝʛʘʪʠʚʥʦ ʥʘ ʟʜʦʨʦʚô̫  

ʧʨʘʮʶʶʯʠʭ [29]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 153 ʂʦʜʝʢʩʫ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ 

[29], ʟʘʙʝʟʧʝʯʫ ̒ ʙʝʟʧʝʯʥ ̔ ʽ ʥʝʰʢʽʜʣʠʚ ̔ ʫʤʦʚʠ ʧʨʘʮʽ ʚʣʘʩʥʠʢ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʥʠʤ ʦʨʛʘʥ. ʋʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʙʝʟʧʝʢʘ ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ ʫ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʪʘʥ 

ʟʘʩʦʙʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʦʙʽʪʥʠʢʦʤ, ʘ ʪʘʢʦʞ ʩʘʥʽʪʘʨʥʦ-ʧʦʙʫʪʦʚʽ ʫʤʦʚʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʘʢʪʘʤ ʧʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʷʢ ʧʦʥʷʪʪʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ 

ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʫ ʨʦʙʦʪʫ ʥʘ ʧʨʦʪʷʟʽ ʟʘʜʘʥʦʛʦ ʯʘʩʫ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʚʥʠʭ 

ʯʠʥʥʠʢʽʚ ʷʢ ʩʫʙôʻʢʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʦʙô̒ ʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʎʝ ʩʪʘʪ,ɹ ʚʽʢ, ʩʪʘʥ 

ʟʜʦʨʦʚôʷ, ʨʽʚʝʥɹ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʘʮʷ [25, 29ï30]. ɿʘ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ɺʆʆɿ, ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʷʢ ʚʽʜʩʫʪʥʽʩʪʴ ʭʚʦʨʦʙ ʘʙʦ ʬʽʟʠʯʥʠʭ ʜʝʬʝʢʪʽʚ. ɸʣʝ ʽ ʷʢ ʧʦʚʥʝ ʜʫʰʝʚʥʝ, 

ʬʽʟʠʯʥʝ ʪʘ ʩʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ [22]. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫʧʨʘʚʣʽʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ ʚʠʢʣʶʯʥʦ ʚʠʩʦʢʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ɯ ʪʫʪ ʜʽʻʚʠʤ ʨʽʰʝʥʥʷʤ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ 

ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʫʩʪʘʥʦʚ, ʦʨʛʘʥʽʟʘʮʽʡ, ʧʽʜʧʨʠʻʤʩʪʚ, ʤʦʞʝ ʙʫʪʠ 

ʦʙôʻʢʪʠʚʥʝ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ, ʷʢʽ ʙʫʣʠ 

ʧʨʠʡʥʷʪʠʤʠ ʜʣʷ ʙʘʟʦʚʦʛʦ ʧʝʨʽʦʜʫ [31ï33]. 

ɼʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ ʨʝʛʣʘʤʝʥʪʫʻ ʪʘ ʢʣʘʩʠʬʽʢʫʻ ʫʤʦʚʠ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʚ ʋʢʨʘʾʥʽ ʻ ɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ [34]. 

ʈʦʟʚʠʪʦʢ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʘʢʪʠʢʠ ʩʪʦʩʦʚʥʦ ʧʠʪʘʥ ɹʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʤʝʥʝʜʞʤʝʥʪ ʧʨʦʬʝʩʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘ 
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ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʤʽʥʽʤʽʟʘʮʽ ʁ ʩʦʮʽʘʣʴʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ, ʧʦʚô̫ ʟʘʥʠʭ ʟ 

ʥʝʱʘʩʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʪʘ ʧʨʦʬʝʩʽʡʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ 

ʦʟʥʘʯʘʪʠʤʝ ʥʘ ʧʨʘʢʪʠʮʽ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʥʘ ʧʨʘʮʶ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ 

ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʦʮʽʥʢʘ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʻ ʚʘʞʣʠʚʦʶ ʚ 

ʯʘʩʪʠʥʽ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʤʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʫ ʟʘʛʘʣʴʥʠʭ ʟʙʠʪʢʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ), ʦʮʽʥʢʠ ʮʽʥʠ 

ʨʠʟʠʢʫ ʜʣʷ ʧʨʦʛʥʦʟʥʠʭ ʦʮʽʥʦʢ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʘʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ ʜʣʷ ʤʦʪʠʚʘʮʽʾ ʨʦʙʦʪʦʜʘʚʮʷ 

ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʦʢʨʘʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʫ ʜʝʨʞʘʚʽ [35ï37]. 

 

 

1.3 ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʋʢʨʘʾʥʽ 

 

ʋʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘʨʘʟʽ ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. ʇʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʨʦʟʫʤʽʶʪʴ ʪʘʢʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʽʪ ʘʙʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ, ʧʨʠ ʷʢʽʡ ʥʝ 

ʜʦʧʫʩʢʘʶʪʴʩʷ ʥʘʜʥʦʨʤʘʪʠʚʥʽ ʚʧʣʠʚʠ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ. ʉʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʚ ʋʢʨʘʾʥʽ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʉʋʆʇ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʴ ʦʮʽʥʢʠ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ. ɸʙʩʦʣʶʪʥʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ [38ï40]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [31] ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʘʤʠ ʻ ʽʪʝʨʘʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ. ɺʽʥ ʤʘʻ 

ʥʘ ʤʝʪʽ ʚʠʟʥʘʯʘʪʠ ʩʪʨʘʪʝʛʽʶ, ʜʦʩʷʛʘʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ  ̔ ʩʭʚʘʣʶʚʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʡ ʚʠʚʘʞʝʥʽ ʨʽʰʝʥʥʷ. ɽʬʝʢʪʠʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʥʘ 

ʢʦʞʥʠʭ ʨʽʚʥʷʭ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚôʷ ʽ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ 
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ʜʦʟʚʦʣʠʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʚʦʨʶʚʘʪʠ ʟʜʦʨʦʚʽ ʪʘ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ 

ʤʽʩʮʷʭ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʟʘʧʦʙʽʛʘʥʥ ʁ ʪʨʘʚʤ ʽ ʟʥʠʞʝʥʥ ʁ ʟʜʦʨʦʚôʷ ʟʘʡʥʷʪʠʭ ʫ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʨʦʙʽʪʥʠʢʽʚ, ʘʢʪʠʚʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʩʪʘʜʽʾ ʧʨʝʚʝʥʪʠʚʥʠʭ ʪʘ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʜʽʡ. 

ɺʽʜʦʤʦ, ʱʦ ʜʦ ʜʽʘʧʘʟʦʥʫ ʟʘʚʜʘʥʴ ʟ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʢʦʞʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʭʦʜʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ 

ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʴʦʛʦ ʨʽʚʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʘʮʶʶʯʠʭ, 

ʨʦʟʨʦʙʢʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʚʦʻʯʘʩʥʦʛʦ ʫʩʫʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʨʠʟʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ 

[16, 23ï24, 32, 41]. ɺ ʪʝʦʨʽʾ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ 

ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʤʽʞʛʘʣʫʟʝʚʽ ʤʝʪʦʜʠ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʛʘʣʫʟʝʚʽ ʤʝʪʦʜʠʢʠ ʽ ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ 

ʫʤʦʚ ʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʩʧʨʠʷʪʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʣʷ ʘʥʘʣʽʟʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʝʣʠʯʠʥʘ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʨʫʰʝʥʥʷ ʘʙʦ 

ʫʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚô̫  ʦʜʥʦʯʘʩʥʦ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʷʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʯʝʨʝʟ 

ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ʋʢʨʘʾʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʨʘʾʥ ʟ̔ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʽ ʢʘʪʘʩʪʨʦʬ [42]. 

ɺ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʩʢʣʘʜʘʶʪʴ 

ʨʦʙʦʪʠ ʜʦʢʪʦʨʽʚ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨʽʚ ɸ. ʉ. ɹʻʣʽʢʦʚʘ, ɻ. ɻ. ɻʦʛʽʪʘʰʚʽʣʽ, 

ɺ. ɼ. ɻʦʛʫʥʩʴʢʦʛʦ, ʂ. ʅ. ʊʢʘʯʫʢʘ, ɸ. ɸ. ʈʦʤʘʥʯʫʢʘ, ɺ. ɺ. ɿʘʮʘʨʥʦʛʦ. 

ɺʘʛʦʤʠʤ ʚʢʣʘʜʦʤ ʫ ʨʦʟʚô̫ ʟʘʥʥ ̔ʧʨʦʙʣʝʤ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ 

ʫʜʦʩʢʦʥʘʣʝʥʥ ̔ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʨʦʟʨʦʙʣʝʥʥʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʩʪʦʩʦʚʥʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʠʢ ʘʥʘʣʽʟʫ  ̔ʧʨʦʛʥʦʟʫ ʩʪʘʥʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʽʜʟʥʘʯʠʣʠʩʴ ʚʯʝʥʽ: ɺ. ɼ. ɸʬʘʥʘʩʴʻʚ, 

ʇ. ɺ. ɹʝʨʝʩʥʝʚʠʯ, ɸ. ʇ. ɹʦʯʢʦʚʩʴʢʠʡ, ʖ. ɻ. ɺʽʣʢʫʣ, ɺ. ɺ. ɿʘʮʘʨʥʠʡ, 
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ʆ. ɻ. ɺʽʣʴʩʦʥ, ɻ. ɻ. ɻʦʛʽʪʘʰʚʽʣʽ, ɭ. ɯ. ɻʦʡʟʤʘʥ, ʆ. ɭ. ʃʘʧʰʠʥ, ʆ. ɯ. ʇʦʣʫʢʘʨʦʚ, 

ɺ. ɺ. ʉʘʬʦʥʦʚ, ʆ. ɺ. ʊʨʝʪʴʷʢʦʚ. ʉʫʪʪʻʚʠʡ ʥʘʫʢʦʚʠʡ ʚʥʝʩʦʢ ʜʦ ʨʦʟʚô̫ ʟʘʥʥ ̫

ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʦʮʽʥʢʦʶ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʩʪʦʩʦʚʥʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, ʤʘʶʪʴ ʧʨʘʮʽ ʚʯʝʥʠʭ 

ɸ. ʄ. ɸʤʦʰʘ, ʄ. ʄ. ɿʽʥʴʢʦʚʩʴʢʠʡ, ʆ. ʄ. ʂʦʩʪʝʥʢʦ, ʆ. ɭ. ʂʨʫʞʠʣʢʦ ʪʘ ʽʥʰʽ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʫ ʛʘʣʫʟʽ ʦʮʽʥʢʠ ʡ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ 

ɽ. ɼʞ. ʍʝʥʣ̔, ɻ. ɻ. ɻʦʛʽʪʘʰʚʽʣʽ, ɸ. ʆ. ɺʦʜʷʥʠʢʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʮʽʥʢʦʶ, ʘʥʘʣʽʟʦʤ ʽ 

ʫʧʨʘʚʣʽʥʥʷʤ ʧʨʦʬʝʩʽʡʥʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ, ʻ ʥʘʫʢʦʚʠʤ ʽ 

ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʇʦʨʷʜ ʟ̔ ʚʠʚʯʝʥʥʷʤ ʾʭʥʴʦʾ ʩʫʪʥʦʩʪʽ, ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʬʫʥʢʮʽʡ, ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʨʠʯʠʥʠ ʽ ʩʬʝʨʘ ʚʠʥʠʢʥʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʾʭʥʴʦʛʦ 

ʚʧʣʠʚʫ. ɯʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʧʨʦʬʝʩʽʡʥʠʭ ʽ 

ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ, ʾʭʥ ̫ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʭʘʨʘʢʪʝʨʥʠʤʠ ʛʘʣʫʟʝʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʪʘ ʦʟʥʘʢʘʤʠ, ʩʫʪʥʩ̔ʪʁ ʽ ʟʤʽʩʪʦʤ, ʘ ʪʘʢʦʞ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ, ʘʥʘʣʽʟʫ ʡ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʨʦʙʦʪʘʭ [42ï45]. ʋ 

ʚʢʘʟʘʥʠʭ ʨʦʙʦʪʘʭ ʦʧʠʩʘʥʦ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʽ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʱʦʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʦ ʧʽʜʭʽʜ ʆʅSAS (ʉʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʛʽʛʽʻʥʦʶ ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ). ʋʚʝʜʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʥʝʙʝʟʧʝʢ, ʘ ʩʘʤʝ ʧʝʨʝʜʫʤʦʚ ʜʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ʷʢ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʠʭ 

ʥʝʙʝʟʧʝʢ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʚʢʣʶʯʘʻ 

ʜʦ ʩʝʙʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ, ʛʨʘʤʦʪʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, 

ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦ ʾ ʜʠʩʮʠʧʣʽʥʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ 

ʧʝʨʩʦʥʘʣʫ. 

ʉʪʘʥʜʘʨʪ ISO 45001 ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʉʋʆʇ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ. ɺ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ [46] ʟʘʢʮʝʥʪʦʚʘʥʦ ʥʘ ʪʦʤʫ, ʱʦ ʜʦʩʚʽʜ ʩʚʽʪʦʚʠʭ 

ʢʦʤʧʘʥʽʡ ʩʚʽʜʯʠʪʴ: ʦʭʦʨʦʥʘ ʧʨʘʮʽ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʁʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʩʘʤʝ ʢʫʣʴʪʫʨʘ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

javascript:void(0)
javascript:void(0)
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ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʧʨʘʮʽ ʟ ʤʝʪʦʶ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ [47] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ 

ʨʠʟʠʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʜʥʦʛʦ ʧʨʘʮʶʶʯʦʛʦ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ 

ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʨʠʟʠʢʫ ʚ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʨʦʙʦʪʠ ʚ ʟʦʥʽ 

ʜʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʡʤʦʚʽʨʥʽʩʥʽʡ ʤʦʜʝʣʽ ʚʧʣʠʚʫ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʘʪʝʩʪʘʮʽʾ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʠʭ ʽ ʢʦʤʝʨʮʽʡʥʠʭ ʨʠʟʠʢʽʚ. 

ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚ ʨʦʙʦʪʽ [48] ʟʨʦʙʣʝʥʦ ʘʢʮʝʥʪ ʥʘ ʪʝ, 

ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʧʝʨʝʚʘʞʘʶʪʴ ʜʦʩʚʽʜ 

ʪʘ ʽʥʪʫʾʮʽʷ ʢʝʨʽʚʥʠʢʽʚ, ʘ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʜʽʻʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʽ ʜʘʥʽ ʪʘ ʩʫʙôʻʢʪʠʚʥʽ ʦʮʽʥʢʠ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʥʘʫʢʦʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʘʞʣʠʚʽʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʢʦʣʠ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪ̔ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥɹ, ʚʠʨʦʙʥʠʯʠʡ ʪʨʘʚʤʘʪʠʟʤ ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʡʯʘʩʪʽʰʝ ʜʽʻʶ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʯʠʥʥʠʢʽʚ (ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʩʷʛʘʪʠ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ), ʘ ʚʠʨʦʙʥʠʯʘ ʪʨʘʚʤʘ ʪʨʘʧʣʷʻʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʧʨʠ ʾʭʥʽʡ 

ʢʦʤʙʽʥʦʚʘʥʽʡ ʜʽʾ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʨʦʙʦʪʽ ʦʙʨʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʚʘʞʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʷʢ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʩʪʘʥ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʩʝʨʝʜ ʢʨʘʾʥ ʉʅɼ ʋʢʨʘʾʥʘ ʟʘ ʨʽʚʥʝʤ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʦʩʽʜʘʻ 

ʜʨʫʛʝ ʤʽʩʮʝ, ʧʦʩʪʫʧʘʶʯʠʩʴ ʊʘʜʞʠʢʠʩʪʘʥʫ (26,8Ñ7,9 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ). 
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ɺ ʦʩʥʦʚʽ ʪʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʱʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʽʜ ʯʘʩ ʾʭʥʴʦʾ ʦʬʽʮʽʡʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʻ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʧʨʠʯʠʥʠ. ʅʘʡʯʘʩʪʽʰʝ ʾʭ ʦʙʫʤʦʚʣʶʶʪʴ ʚʜ̔ʥʦʰʝʥʥʷ ʜʦ 

ʧʨʦʙʣʝʤʠ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ, ʷʢʽʩʪʴ ʽ ʨʽʚʝʥ ɹʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʙʽʪʥʠʢʽʚ, ʨʽʟʥ ̔

ʤʝʪʦʜʠʯʥʽ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʥʘʷʚʥʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ [49ï51]. 

ʋ ʨʦʙʦʪʽ [52] ʥʘʫʢʦʚʮʷʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʪʨʘʭʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ̔ʩʥʫʻ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ. ɸʥʘʣʽʟ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʜʽʻʚʦʩʪʽ ʾʾ ʷʢ ʚʘʞʝʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʚʣʘʩʥʠʢʘ ʘʙʦ ʨʦʙʦʪʦʜʘʚʮʷ ʫ ʧʠʪʘʥʥʽ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. ɸ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ. ɿʨʦʙʣʝʥʦ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʅʘ ʤʝʪ̔ ï ʚʠʟʥʘʯʝʥʥʷ ʜʽʻʚʠʭ ʚʘʞʝʣʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ ʚ ʢʨʘʾʥʽ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʨʦʟʨʦʙʣʝʥ ̔ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʧʨʠʷʪʠʤʫʪʴ ʩʪʚʦʨʝʥʥ ʁ ʨʝʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʜʽʻʚʦʾ ʩʠʩʪʝʤʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʧʨʘʮʽʚʥʠʢʽʚ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, ʟʥʠʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʚʽʜʫ 

ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. 

ʇʨʦʚʦʜʷʯʠ ʘʥʘʣʽʟ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʤʦʞʥʘ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʦʮʽʥʢʘ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʤʘʻ ʧʨʦʚʦʜʠʪʠʩʷ ʢʦʞʥʦʛʦ ʨʘʟʫ ʧʝʨʝʜ ʧʫʩʢʦʤ ʦʙʣʘʜʥʘʥʥʷ 

ʘʙʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. ɯ ʚ ʧʦʜʘʣʴʰʦʤʫ ï ʧʨʦʚʦʜʠʪʴʩʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦ, ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʟʤʽʥ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʦʙʣʘʜʥʘʥʥʷ, ʟʤʽʥʘʭ ʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ, ʧʨʠ ʢʦʨʠʛʫʚʘʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥʶ ʘʚʘʨʽʾ ʯʠ ʪʨʘʚʤʠ ʨʦʙʽʪʥʠʢʘ. ʇʨʠʜ̔ʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʪʦʤʫ, ʱʦ ʧʨʘʮʽʚʥʠʢ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʦʮʽʥʮʽ ʨʠʟʠʢʫ. ɼʦ ʪʦʛʦ ʞ ʚʽʥ ʤʘʻ ʙʫʪʠ 

ʦʟʥʘʡʦʤʣʝʥʠʡ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʢʘʪʝʛʦʨʽʾ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ. ʆʙʦʚôʷʟʢʦʚʦ ï ʽʟ ʧʨʦʚʝʜʝʥʠʤʠ ʟʘʭʦʜʘʤʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ 

ʨʠʟʠʢʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ [53ï54]. 
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ɺ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ [55ï57] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʉʋʆʇ ʪʘ 

ʨʠʟʠʢʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ [31] ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ ʜʦ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʩʧʨʠʷʪʠʤʝ ʟʨʦʩʪʘʥʥʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʷʢ ʨʷʜʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢ ʽ ʤʝʥʝʜʞʝʨʽʚ ʟ 

ʧʠʪʘʥɹ ʙʝʟʧʝʢʠ, ʟʥʠʞʝʥʥ ʁʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʪʨʘʚʤʫʚʘʥʥʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, ʱʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʧʦʙʽʞʥʠʤ 

ʟʘʭʦʜʦʤ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʥʝ ʪʽʣʴʢʠ ʪʽ ʽʥʮʠʜʝʥʪʠ, ʱʦ ʚʞʝ ʩʪʘʣʠʩʴ, ʘʣʝ ʡ 

ʥʝʙʝʟʧʝʢʠ, ʷʢʽ ʱʝ ʥʝ ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʋ ʨʦʙʦʪʽ [58] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʦʝʪʘʧʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʫ ʩʝʢʪʦʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʰʣʷʭʦʤ ʦʙ'ʻʜʥʘʥʥʷ ʤʝʪʦʜʽʚ 

ʌʘʡʥʘ-ʂʽʥʥʽ ʪʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʥʝʯʽʪʢʦʛʦ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʥʘʙʦʨʫ ʪʝʨʤʽʥʽʚ 

(HFLTS). ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʨʠʟʠʢʽʚ ʉɻʊ ʚ 

ʦʧʝʨʘʮʽʡʥʽʡ ʜʝʨʞʘʚʥʽʡ ʣʽʢʘʨʥʽ ʊʫʨʝʯʯʠʥʠ. ʗʢ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʝʢʩʧʝʨʪʘʤʠ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʨʠʟʠʢʠ ʚ ʦʧʝʨʘʮʽʡʥʽʡ. 

ʅʘʜʘʣʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʘʛʠ ʧʘʨʘʤʝʪʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ 

ʤʝʪʦʜʫ HFLTS. ɹʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʡ ʤʝʪʦʜ HFLTS ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʦʮʽʥʢʠ ʥʝʙʝʟʧʝʢ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʢʘʪʝʛʦʨʽʾ ʩʫʪʪʻʚʦʛʦ ʨʠʟʠʢʫ ʘʙʦ 

ʚʠʱʝ ʟʘ ʤʝʪʦʜʦʤ ʌʘʡʥʘ-ʂʽʥʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʘʤʝʪʨʽʚ. 

ɺ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [59ï60] ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʜʦʮʽʣʴʥʽʩʪʴ ʚ ʧʠʪʘʥʥʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʛʘʣʫʟʽ ʷʢ ʩʢʣʘʜʦʚʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʨʠʟʠʢʘʤʠ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʫʩʫʥʫʪʠ ʨʠʟʠʢʠ ʥʝʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [61] ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ï ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ 

ʧʪʘʭʽʚʥʠʯʦʾ ʛʘʣʫʟʽ. ʅʘʚʝʜʝʥʽ ʢʣʘʩʠ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ʆʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʬʽʟʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʋ ʨʦʙʦʪʽ [62] ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʚʠʪʨʘʪʠ: ʥʦʨʤʘʪʠʚʥʽ ʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ. ʉʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʢʽʥʮʝʚʦʤʫ 
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ʝʢʦʥʦʤʽʯʥʦʤʫ ʝʬʝʢʪ̔ ï ʟʥʠʞʝʥʥ ̔ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʪʨʘʪ ʯʝʨʝʟ ʟʤʽʥʫ ʢʣʘʩʫ ʫʤʦʚ 

ʧʨʘʮʽ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʮʷʤʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʦ ʜʚʽ ʛʨʫʧʠ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʷʢʽ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʽʞʥʘʨʦʜʥʽʡ 

ʧʨʘʢʪʠʮʽ [63ï65]. ɺ ʨʦʙʦʪʽ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʽʩʥʫʶʪʴ ʧʨʷʤʽ ʤʝʪʦʜʠ, ʱʦ ʟʘ 

ʦʙʨʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʟʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʘʙʦ ʞ 

ʧʦʢʘʟʥʠʢʠ ʥʘʥʝʩʝʥʠʭ ʟʙʠʪʢʽʚ (ʟ ʽʤʦʚʽʨʥʽʩʪʶ ʾʭʥʴʦʛʦ ʥʘʩʪʘʥʥʷ). ɸ ʪʘʢʦʞ ʽʩʥʫʶʪʴ 

ʥʝʧʨʷʤʽ ʤʝʪʦʜʠ, ʧʨʠ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʥʘʷʚʥʠʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚ. ɸ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩ ̫ʢʦʥʢʨʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ. ʊʘʢʦʞ ʚʠʟʥʘʯʘʪʠʤʫʪʴʩʷ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭʥʴʦʛʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ. 

ɺ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [66ï67] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯ ̔ ʧʽʜʭʦʜʠ ʱʦʜʦ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʨʠʟʠʢʫ ʪʘ ʡʦʛʦ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʋ ʨʦʙʦʪʽ [68] ʥʘʛʦʣʦʰʝʥʦ ʧʨʦ ʪʝ, ʱʦ ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʟʘʚʞʜʠ ʙʫʣʘ ʩʫʤʥʦ 

ʚʽʜʦʤʘ ʯʝʨʝʟ ʧʨʠʛʦʣʦʤʰʣʠʚʫ ʢʽʣʴʢʽʩʪʴ ʪʨʘʚʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ 

ʪʝʭʥʽʢʦʶ ʙʝʟʧʝʢʠ (OHS), ʚʥʘʩʣʽʜʦʢ ʽʛʥʦʨʫʚʘʥʥʷ ʚʩʽʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ, 

ʱʦ ʟʘʛʨʦʞʫʶʪʴ ʞʠʪʪʶ ʟʘʣʫʯʝʥʠʭ ʨʦʙʽʪʥʠʢʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʮʽʣʽʩʥʘ ʦʮʽʥʢʘ 

ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ HOHSRAM 

ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚ'ʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪʥʠʢʽʚ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʽʥʪʝʛʨʘʮʽʾ 

ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʥʝʯʽʪʢʦʛʦ ANP, ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʥʝʯʽʪʢʦʛʦ ʧʽʬʘʛʦʨʽʡʩʴʢʦʛʦ 

TOPSIS ʪʘ ʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ɻʨʝʷ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʦʟʨʦʙʣʝʥʦʛʦ HOHSRAM ʜʦ ʧʨʦʝʢʪʫ ʩʪʘʣʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʪʘʢʽ 

ʚʥʝʩʢʠ: ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʦʩʽʙ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ 

ʨʽʰʝʥʥʷ ʟ ʙʝʟʧʝʢʠ, ʟ ʨʽʟʥʠʤ ʜʦʩʚʽʜʦʤ ʫʯʘʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʣʛʦʨʠʪʤʫ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʥʝʯʽʪʢʦʩʪʽ ʟ ʦʙʤʝʞʝʥʥʷʤʠ; 

ʦʙʣʽʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʫʧʝʨʝʜʞʝʥʴ ʦʩʽʙ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ, ʥʘ ʝʪʘʧʽ ʦʮʽʥʢʠ, 

ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ RP ʜʣʷ ʚʩʝʙʽʯʥʦʾ ʦʮʽʥʢʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʤʝʞʘʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʽʡ ʦʩʥʦʚʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʦʜʝʣʴ ʤʘʻ ʧʝʨʝʚʘʛʠ ʱʦʜʦ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 
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ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ, ʟʘʚʜʷʢʠ ʧʨʦʚʝʜʝʥʥʶ ʚʩʝʙʽʯʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ 

ʥʘʜʘ ̒ ʽʥʢʣʶʟʠʚʥʫ ʩʠʩʪʝʤʫ ʨʘʥʞʫʚʘʥʥʷ, ʱʦ ʧʦʢʨʘʱʫʻ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪʥʠʢʽʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʫʩʫʥʝʥʥʷ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʧʨʦʮʝʜʫʨʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ. ʋ ʨʦʟʨʦʙʣʝʥʦʤʫ ʘʣʛʦʨʠʪʤʽ 

ʚʧʨʦʚʘʜʞʝʥʦ ʧʦʢʘʟʥʠʢ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʝʪʘʧ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʟôʷʚʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ ʥʘ ʛʽʨʥʠʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ [69]. 

ʅʘʫʢʦʚʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ ʩʪʦʩʦʚʥʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʨʘʢʪʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ. ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʚ ʤʝʪʦʜʠʮ ̔ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʢʘ ʪʨʘʚʤʘʪʠʟʤʫ ʷʢ 

ʯʘʩʦʚʦʛʦ ʨʷʜʫ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʩʧʘʣʘʭʠ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʯʠ 

ʥʝʫʩʪʘʣʝʥʦʩʪʽ ʷʚʠʱ ʪʨʘʚʤʘʪʠʟʤʫ. ʉʘʤʝ ʜʘʥʠʡ ʤʝʪʦʜ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʜʦʟʚʦʣʷʻ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʮʝ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɹʝʨʫʯʠ ʟʘ ʦʩʥʦʚʫ ʬʨʘʢʪʘʣʴʥʠʡ 

ʘʥʘʣʽʟ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ. 

ʆʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʟʥʠʞʫʚʘʪʠ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ. ɺʠʨʽʰʫʚʘʪʠʤʝ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʥʝ ʧʦ 

ʩʠʣʘʭ ʚʞʝ ʽʩʥʫʶʯʠʤ ʤʝʪʦʜʘʤ. ʅʘ ʙʘʟʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʟʘ ʨʽʟʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥ ̫ʦʙʣʘʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʨʠʟʠʢʫ [70]. 

ʂʦʣʝʢʪʠʚ ʘʚʪʦʨʽʚ [71] ʨʝʢʦʤʝʥʜʫ ̒ʧʦʢʨʦʢʦʚʫ ʧʨʦʬʽʣʘʢʪʠʢʫ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʚʞʝ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʡʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʘʨʘʜʠʛʤʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʬʘʟ: ʧʣʘʥʫʚʘʥʥʷ, ʘʥʘʣʽʟ, ʧʨʦʝʢʪ ʽ ʦʮʽʥʢʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʦʜʥʽʻʶ ʟ ʚʽʜʦʤʠʭ ʽ ʧʦʰʠʨʝʥʠʭ ʧʝʨʝʜʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʬʘʢʪ ʟʥʘʭʦʜʞʝʥʥʷ 

ʧʨʘʮʶʶʯʦʛʦ ʚ ʥʝʙʝʟʧʝʯʥʽʡ ʟʦʥ̔. ɸ ʦʪʞʝ, ʚʠʥʠʢʘʻ ʚʧʣʠʚ ʥʘ ʥʴʦʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʘʙʦ ʰʢʽʜʣʠʚʦʛʦ ʯʠʥʥʠʢʘ. ɺ ʨʦʙʦʪʽ ʥʘʫʢʦʚʮʷʤʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʝʙʝʟʧʝʯʥʽ 
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ʟʦʥʠ ʧʨʠ ʨʦʙʦʪʽ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʜʝ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʯʠ ʰʢʽʜʣʠʚʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʘ [72]. ʊʘʢʦʞ, ʫ ʨʦʙʦʪʽ 

ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʟʘʭʦʜʠ ̔ ʚʠʤʦʛʠ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʾʭʥʴʦʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɸʚʪʦʨʘʤʠ [73] ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ, 

ʱʦ ʙʘʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʦʙʨʦʙʣʝʥʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʅʘʚʝʜʝʥʠʡ 

ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʠʨʦʙʥʠʯʠʡ ʪʨʘʚʤʘʪʠʟʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʦʮʽʥʶʚʘʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʘʩʪʴ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʦʙʛʨʫʥʪʦʚʘʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. ɺʽʜʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ 

ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ. 

ʇʠʪʘʥʥʷʤ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʪʨʘʚʤʫʚʘʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ [74ï75]. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ 

ʜʦ ʦʮʽʥʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʨʠʟʠʢʽʚ ʽ ʧʣʘʥʫʚʘʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʨʦʙʥʠʯʠʡ ʪʨʘʚʤʘʪʠʟʤ [76]. 

ɺ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ [77ï78] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʢʦʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʨʦʙʦʪʦʜʘʚʮʝʤ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʱʦ ʩʧʨʷʤʦʚʘʥ ̔ ʥʘ 

ʨʝʘʣʽʟʘʮʽʶ ʧʨʘʚʘ ʨʦʙʽʪʥʠʢʘ ʥʘ ʙʝʟʧʝʯʥʽ ʪʘ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʧʨʘʮʽ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʘ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʚʠʷʚʠʪʠ ʩʠʩʪʝʤʫ 

ʧʨʘʮʝʦʭʦʨʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʽʜʩʠʩʪʝʤ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ ʘʚʪʦʨʠ ʨʦʙʦʪʠ ʨʦʟʛʣʷʜʘʶʪʴ 

ʚʠʨʦʙʥʠʯʫ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʦʩʥʦʚʥʫ ʪʘ ʜʦʧʦʤʽʞʥʫ. ɸ ʨʦʙʦʪʠ ï ʷʢ ʧʦʩʪʽʡʥʽ ʪʘ 

ʪʠʤʯʘʩʦʚʽ. ʊʘʢʦʞ ʚʠʚʯʘʶʪʴʩʷ ʧʦʟʘʧʣʘʥʦʚʽ ʚʠʜʠ ʨʦʙʽʪ (ʥʘʧʨʠʢʣʘʜ ʘʚʘʨʽʡʥʽ). ʊʘ 

ʜʽʷʣʴʥʽʩʪʴ ʚʩʽʭ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʨʘʮʶʶʯʦʛʦ. ʋ ʭʦʜʽ 
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ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʷʤʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʜʦ ʥʘʡʙʽʣʴʰ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ 

ʥʘʣʝʞʘʪʴ ʨʠʟʠʢʠ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ ʪʘʢ ʟʚʘʥʠʤ çʣʶʜʩʴʢʠʤè ʬʘʢʪʦʨʦʤ [79ï80]. 

ɹʝʟʧʝʢʘ ʧʨʘʮʽ ʪʘ ʟʜʦʨʦʚ'ʷ, ʘ ʪʘʢʦʞ ʙʝʟʧʝʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʨʘʜʠʮʽʡʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʝʯʽʪʢʠʤ ʧʝʨʠʤʝʪʨʦʤ ʽ hʚʠʜʰʝ ʟʘ ʚʩʝ ʜʦʧʦʚʥʶʶʪʴ, 

ʥʽʞ ʟʘʤʽʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ  ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʫ ʧʝʨʝʚʘʛʫ 

ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ, ʧʨʦ ʱʦ ʟʘʟʥʘʯʝʥʦ ʫ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ [81]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʩ̔ʥʫʶʯʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʽʥʪʝʛʨʘʮʽʾ ʬʦʢʫʩʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ ʪʘ ʥʘʜʘʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ IMPROSafety (Integrated Risk Management for PRocess 

and Occupational Safety), ʟʘʩʥʦʚʘʥʫ ʥʘ ʨʠʟʠʢʘʭ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ ʪʘ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʩʮʝʥʘʨʽʶ, ʡʤʦʚʽʨʥʽʩʪʴ ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʪʷʞʢʽʩʪʴ ʥʘʩʣʽʜʢʽʚ. ɯ ʚʢʣʶʯʘʻʤʦ ʽʥʰʽ 

ʚʠʤʽʨʠ, ʪʦʙʪʦ: ʪʠʤʯʘʩʦʚʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʩʮʝʥʘʨʽʶ, ʘ 

ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʟʘʣʫʯʝʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʆʧʠʩʘʥʦ ʩʠʩʪʝʤʫ, ʷʢʘ ʦʭʦʧʣʶʻ ʚʩʽ ʝʪʘʧʠ 

ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʩʪʨʫʢʪʫʨʽ çʣʘʥʮʶʞʢʘ-ʤʝʪʝʣʠʢʘè ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʦʨʽʾ ʝʥʝʨʛʽʾ; ʦʮʽʥʢʘ ʨʠʟʠʢʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ; ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʘʥʞʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʚʠʤʽʨʫ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ; ʦʙʨʦʙʢʘ 

ʨʠʟʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʣʝʞʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ 

ʩʠʩʪʝʤʠ IMPROSafety ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʤʘʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʴʦʭ 

ʨʝʘʣʴʥʠʭ ʧʦʜʽʡ, ʱʦ ʩʪʘʣʠʩʷ ʫ ʩʪʘʣʝʣʠʚʘʨʥʽʡ ʪʘ ʯʦʨʥʽʡ ʤʝʪʘʣʫʨʛʽʾ ʟʘ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʣʽʪʪʷ. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʝʩʪʠ ʩʮʝʥʘʨʽʾʚ ʚʠʷʚʣʷʻ ʥʘʡʙʽʣʴʰ 

ʜʦʤʽʥʫʶʯʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʡ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʨʠʟʠʢʫ, ʷʢʠʤ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ 

ʧʝʨʰʦʯʝʨʛʦʚʫ ʫʚʘʛʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʻ ʩʠʩʪʝʤʘʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ (ʉɿɹʋʇ), ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʾʭ 

ʷʢ ʝʣʝʤʝʥʪʠ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʉʋʆʇ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʨʽʚʥʽ. ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ 

ʨʦʟʨʦʙʢʠ ʉɿɹʋʇ ï ʮʝ ʚʠʙʽʨ ʩʝʨʝʜ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (ʽ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ) ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 
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ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʟʘʭʦʜʠ ʜʣʷ ʦʢʨʝʤʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʘʙʦ ʽʥʩʪʨʫʢʮʽʷ ʟ 

ʙʝʟʧʝʢʠ ʽʟ ʟʘʪʚʝʨʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪ. ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʝʨʝʜ ʧʦʩʣʽʜʦʚʥʠʭ ʨʷʜʽʚ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚʠʟʥʘʯʘʪʠ ʣʠʰʝ 

ʦʜʠʥ ʟʘʭʽʜ, ʜʝ ʥʝʚʠʢʦʥʘʥʥʷ ʡʦʛʦ ʤʦʞʝ ʧʨʠʟʚʝʪʠ ʽ ʙʫʪʠ ʧʝʨʰʦʧʨʠʯʠʥʦʶ 

ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ, ʧʦʚôʷʟʘʥʦʛʦ ʟ ʨʦʟʛʣʷʥʫʪʦʶ ʥʝʙʝʟʧʝʢʦʶ. ʊʘʢʠʡ ʧʽʜʙʽʨ 

ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽ ʧʦʩʣʽʜʦʚʥʽ ʨʷʜʠ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʊʘʢ ʬʦʨʤʫʻʪʴʩʷ ʚʩʷ ʉɿɹʋʇ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣ-̔ʤʘʪʨʠʮʽ [82ï84]. 

ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮ ̔ [85] ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʷʢʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʽʜʟʥʘʯʝʥʦ, ʱʦ 

ʮʠʤ ʬʘʢʪʦʨʘʤ ʥʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʨʘʚʤʘʪʠʟʤʦʤ ʯʠ ʫ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʦʙʩʪʝʞʝʥʥʷʭ 

ʥʘʩʝʣʝʥʥʷ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʇʫʘʩʩʦʥʘ, ʷʢʠʡ ʚʠʟʥʘʯʠʚ ʨʘʩʫ, ʧʨʦʬʝʩʽʡʥʫ ʢʘʪʝʛʦʨʽʶ ʪʘ 

ʚʪʨʫʯʘʥʥʷ ʫ ʪʨʫʜʦʚʝ ʪʘ ʩʽʤʝʡʥʝ ʞʠʪʪʷ ʷʢ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʘ ʢʣʽʤʘʪ ʙʝʟʧʝʢʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ï ʷʢ ʟʘʭʠʩʥʽ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ. ʎʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʟʘʭʦʜʽʚ ʚʪʨʫʯʘʥʥʷ ʪʘ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʉʐɸ. ɼʦ ʦʩʥʦʚʥʠʭ ʤʦʤʝʥʪʽʚ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʥʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʨʘʩʘ, ʧʨʦʬʝʩʽʷ ʪʘ 

ʚʪʨʫʯʘʥʥʷ ʫ ʪʨʫʜʦʚʫ ʨʦʜʠʥʫ ʙʫʣʠ ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʪʨʘʚʤʘʪʠʟʤʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʦʣʦʛʽʶ ʄʆʇ, ʫ ʨʦʙʦʪʽ [86] ʘʚʪʦʨʘʤʠ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʚʽʜ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʪʘ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʢʨʘʾʥʘʭ ɭʉ. 

ʇʦʢʘʟʘʥʦ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ, ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʋʢʨʘʾʥʽ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. 

ʇʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʤʝʨʪʝʣʴʥʠʭ 

ʚʠʧʘʜʢʽʚ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʋʢʨʘʾʥʘ ʧʝʨʝʚʝʨʰʫʻ ʢʨʘʾʥʠ ɭʉ ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ 100 ʨʘʟʽʚ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʪʘʢʽ ʥʝʛʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ 

(ʟʦʢʨʝʤʘ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ) ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 
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ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʩ̔ʪɹ ʤʝʪʦʜʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ, ʚʠʭʦʜʷʯʠ ʟ ʽʩʥʫʶʯʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʧʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʻ ʜʦʩʠʪʴ ʩʫʙ'ʻʢʪʠʚʥʠʤ, ʱʦ ʟʥʠʞʫʻ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʱʦʜʦ ʧʨʦʮʝʩʫ ʢʽʣʴʢʽʩʥʦʾ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʘʚʪʦʨʘʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ 

ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʚʧʣʠʚʽʚ (ʆɺʇɺ), ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ. 

ɸʥʘʣʦʛʽʯʥʽʡ ʧʽʜʭʽʜ ʜʦ ʧʠʪʘʥʥʷ ʻ ʚ ʨʦʙʦʪʽ [87]. ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʨʽʚʥʷ ʧʦʪʝʥʮʽʡʥʦ ʚʠʥʠʢʘʶʯʠʭ ʥʝʙʝʟʧʝʢ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʬʘʢʪʠʯʥʦ ʽʩʥʫʶʯʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʘ ʜʘʣʽ ï ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʽʟ ʧʦʜʘʣʴʰʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʽʤʦʚʽʨʥʽʩʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʧʦʜʽʡ. 

ɸʚʪʦʨʘʤʠ [88] ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʱʦʜʦ ʪʠʭ ʚʠʧʘʜʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʦʟʩʣʽʜʫʚʘʥʥʶ: ʩʤʝʨʪʝʣʴʥʠʭ ʪʘ 

ʛʨʫʧʦʚʠʭ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟ̔ ʪʷʞʢʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʪʘ 

ʘʚʘʨʽʡ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ 

ʛʨ̔ʥʠʯʦʨʫʜʥʦʾ ʪʘ ʥʝʨʫʜʥʦʾ ʛʘʣʫʟʝʡ. 

ɿʘʟʥʘʯʝʥʦ, ʱʦ ʚʩʽ ʥʝʙʝʟʧʝʯʥʽ ʚʠʨʦʙʥʠʯʽ ʦʙôʻʢʪʠ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ 

ʩʢʣʘʜʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʚ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ 

ʤʦʞʫʪʴ ʟʘʛʨʦʞʫʚʘʪʠ ʷʢ ʟʜʦʨʦʚôʶ ʧʝʨʩʦʥʘʣʫ, ʪʘʢ ʽ ʞʠʪʪʶ ʣʶʜʝʡ, ʱʦ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʤʝʞʘʭ ʟʦʥʠ ʟʥʘʭʦʜʞʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʢʦʥʪʨʦʣʽʥʛ ʉʋʆʇ ʪʘ ʧʨʦʤʠʩʣʦʚʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʷʢʠʡ 

ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʝ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʷʢ ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ 

[89ï91]. ɼʦʚʝʜʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʽʥʛʫ ʯʽʪʢʦ ʨʦʟʜʽʣʷʻ ʬʫʥʢʮʽʾ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʎʝ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʟʘ ʬʫʥʢʮʽʻʶ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʽʥʛʫ ʧʨʠ ʬʦʨʤʫʚʘʥʥ ̔ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚ ʩʬʝʨʽ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ. ɿʛʦʜʦʤ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʮʽʣʴʦʚ ̔ʦʨʽʻʥʪʠʨʠ. ʌʫʥʢʮʽʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʜʘʥʦʤʫ 
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ʚʠʧʘʜʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ 

ʩʬʝʨʽ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ. 

ɸʚʪʦʨʘʤʠ [92] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʦʾ ʧʨʘʮʽ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʫʜʠʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʚôʶ ʪʘ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ. ʂʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʤʦʜʝʣʽ ʻ 

ʢʫʣʴʪʫʨʘ ʧʨʦʬʝʩʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʜʦʚʽʨʯʠʭ ʚʽʜʥʦʩʠʥʘʭ ʤʽʞ 

ʧʨʘʮʽʚʥʠʢʦʤ ʽ ʨʦʙʦʪʦʜʘʚʮʝʤ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʨʦʬʝʩʽʡʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʽ ʚʠʟʥʘʯʠʪʠ ʩʪʘʚʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʘ 

ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭʥ ̒ʧʦʪʝʥʮʽʡʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʚʠʥʠʢʘʶʯʽ ʟʘʛʨʦʟʠ ʽ ʨʠʟʠʢʠ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʶʪʴ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢ ʦʩʥʦʚʥʫ ʧʨʠʯʠʥʫ 

ʘʚʘʨʽʡ, ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʽʥʰʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ [93ï97]. ɸʚʪʦʨʠ 

ʨʦʟʛʣʷʜʘʶʪʴ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʙʝʟʧʝʢʫ ʧʨʘʮʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ 

ʚʽʜʚʦʜʷʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥ ʁ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, 

ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʢʫʣʴʪʫʨʽ, ʷʢʘ ʻ ʛʦʣʦʚʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʫ ʨʝʛʫʣʷʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ.  

ʅʘʧʨʷʤʢʦʤ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ [98] ʻ ʧʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ 

ʧʝʨʩʦʥʘʣʫ ʟʘʣʽʟʥʠʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʨʦʙʣʝʥʦ ʘʢʮʝʥʪ ʥʘ 

ʬʦʨʤʫʚʘʥʥ ̔ ʣʦʷʣʴʥʦʩʪʽ ʪʘ ʚʽʜʜʘʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʝʬʝʢʪʠʚʥʦʾ 

ʤʦʪʠʚʘʮʽʾ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʟʘʧʦʙʽʛʘʥʥʽ ʪʘ ʫʩʫʥʝʥʥʽ ʟʘʛʨʦʟ ʯʝʨʝʟ 

ʥʠʟʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʚʽʜʩʫʪʥʩ̔ʪɹ ʢʦʨʧʦʨʘʪʠʚʥʦ ʾʩʚʽʜʦʤʦʩʪʽ. 

ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [99ï102] ʘʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʱʦ ʉʋʆʇ ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʞʝ ʪʨʘʧʠʣʠʩʷ. 

ʈʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʯʝʨʝʟ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʾʭʥʴʦʛʦ ʫʩʫʥʝʥʥʷ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʙʣʦʢ-ʩʭʝʤʠ, ʚ ʷʢʽʡ ʤʘʻ ʪʦʯʥʦ ʧʦʟʥʘʯʘʪʠʩʴ 

ʚʝʩʴ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʥʠʢʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʽ 
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ʾʭʥʴʦʛʦ ʩʚʦʻʯʘʩʥʦʛʦ ʫʩʫʥʝʥʥʷ [103]. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʘʚʪʦʨ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ 

ʨʘʥʞʫʚʘʥʥʽ ʦʩʥʦʚʥʠʭ ʽ ʩʫʧʫʪʥʽʭ ʧʨʠʯʠʥ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʩʢʣʘʜʘʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʢʨʦʢʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʘ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ 

ʢʘʨʪʦʛʨʘʬʽʶ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ʇʝʚʥʘ ʯʘʩʪʠʥʘ ʥʘʫʢʦʚʮʽʚ ʧʨʦʧʦʥʫʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ 

ʪʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ çʡʤʦʚʽʨʥʽʩʪʴ 

ï ʟʙʠʪʢʠè ʟʘ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʫ  ̔ʪʷʞʢʦʩʪʽ ʡʦʛʦ 

ʥʘʩʣʽʜʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʝʢʩʧʝʨʪ ʜʣʷ ʢʦʞʥʦʾ ʩʠʪʫʘʮʽʾ 

ʚʠʟʥʘʯʘʻ ʨʘʥʛ ʡʤʦʚʽʨʥʦʩʪʽ ʾʾ ʥʘʩʪʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ: ʥʠʟʴʢʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʡʤʦʚʽʨʥʦʩʪ̔) ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦ ʮʽ̒ʾ ʩʠʪʫʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʡ ʟʙʠʪʦʢ 

(ʥʘʧʨʠʢʣʘʜ: ʤʘʣʠʡ, ʩʝʨʝʜʥʽʡ, ʚʝʣʠʢʠʡ). ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʚʽʥ ʘʙʩʦʣʶʪʥʦ ʩʫʙôʻʢʪʠʚʥʠʡ: ʨʽʟʥʽ ʟʘ ʚʠʙʦʨʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʢʩʧʝʨʪʠ, ʷʢʽ 

ʤʘʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʜʦʩʚʽʜ ʫ ʛʘʣʫʟʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ, ʙʫʜʫʪʴ ʦʮʽʥʶʚʘʪʠ ʦʜʥʫ ʽ ʪʫ ʞ ʩʠʪʫʘʮʽʶ ʧʦ-ʨʽʟʥʦʤʫ, ʨ̌ʫʥʪʫʶʯʠʩʴ ʥʘ 

ʦʩʦʙʠʩʪʠʭ ʟʥʘʥʥʷʭ, ʜʦʩʚʽʜʽ, ʚʽʜʯʫʪʪʷʭ [21, 104ï107]. 

ʋ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ [108] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝʷʢʽʩʥʝ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ʩʪʦʩʦʚʥʦ ʚʠʤʦʛ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʷʢ ʦʜʥʫ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ. ʇʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʧʠʪʘʥʥ ʁ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʦʙʣʽʢʫ ʪʘ ʧʦʩʠʣʝʥʥʷ 

ʢʦʥʪʨʦʣʶ.  

ɺ. ɺ. ʍʘʣʽʣʴ [109] ʫ ʜʠʩʝʨʪʘʮʽʾ ʧʦʙʫʜʫʚʘʣʘ ʧʽʜʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʦ ʢʘʨʪʫ ʨʠʟʠʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʜʦ ʷʢʦʾ ʟʘʥʦʩʠʪʴʩʷ 

ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ ʤʘʻ ʢʦʞʝʥ ʧʨʘʮʽʚʥʠʢ. ʅʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʫ. 

ʎʴʦʤʫ ʪʘʢʦʞ ʩʧʨʠʷʣʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʠʟʠʢʫ 

ʧʨʦʬʝʩʽʡʥʦʾ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʉʋʆʇ. ɺ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʫ ʢʦʥʮʝʧʮʽʾ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 
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ʧʽʜʭʦʜʫ ʚ ʧʠʪʘʥʥʷʭ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʩʪʘʥʦʚʠʪʴ ʧʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ 

ʧʦʪʦʯʥʦʛʦ ʨʠʟʠʢʫ ʟ ʜʦʧʫʩʪʠʤʠʤ. ɼʦ ʪʦʛʦ ʞ ʤʝʪʦʜʦʣʦʛʽʻʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ  ̒ ʽʤʦʚʽʨʥʽʩʥʠʡ ʘʥʘʣʽʟ ʙʝʟʧʝʢʠ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ 

ʤʝʪʦʜʠ ʨʦʟʨʦʙʢʠ ʢʘʨʪʠ ʨʠʟʠʢʽʚ ʱʦʜʦ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʌʘʡʥïʂʽʥʥʽ. 

ʊʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʠ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʠʟʠʢʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʙʝʟʧʝʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ 

ɸ. ʇ. ɹʦʯʢʦʚʩʴʢʠʡ ʚ ʩʚʦʾʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʠʚ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ. ɺʽʥ 

ʧʨʠʟʥʘʯʝʥʠʡ ʟʘʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʩʬʝʨʽ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʊʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ. ʈʦʟʨʦʙʣʝʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʘʮʶʶʯʠʭ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʝʙʝʟʧʝʯʥʠʭ, ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ (ʪʘ ʽʥʰʠʭ) ʬʘʢʪʦʨʽʚ. ɺʩʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè [110]. ʊʘʢʦʞ 

ʚ ʨʦʙʦʪʽ ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʦʧʫʢʣʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʠʧʘʜʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʧʨʘʮʽʚʥʠʢʘ ʫ ʯʘʩʽ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʤʽʞ 

ʚʠʪʨʘʪʘʤʠ ʥʘ ʦʭʦʨʦʥʫ ʧʨʘʮʽ ʡ ʚʠʥʠʢʘʶʯʠʤ ʨʽʚʥʝʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

ɿʜʽʡʩʥʶʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʤʽʞ ʚʠʟʥʘʯʝʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ: ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʥʠʢʥʝʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʚ ʩʠʩʪʝʤ ̔ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï 

ʩʝʨʝʜʦʚʠʱʝè. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʣ ̫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ (ʩʪʦʩʦʚʥʦ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ) 

ʩʧʝʮʽʘʣʴʥʠʡ ʧʽʜʢʣʘʩ ʤʘʨʢʦʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ï ʤʘʨʢʦʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʟʽ 

ʟʥʝʩʝʥʥʷʤ. ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ ʮʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʤʝʭʘʥʽʟʤʠ ʾʭʥʴʦʾ 

ʤʽʥʽʤʽʟʘʮʽʾ, ʱʦ ʧʦʣʷʛʘʶʪʴ ʚ ʫʩʫʥʝʥʥʽ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʦʙôʻʢʪʘ 

ʨʠʟʠʢʫ ʟ ʦʙôʻʢʪʦʤ ʥʝʙʝʟʧʝʢʠ. ʊʘʢʦʞ ʮʝ ʜʦʟʚʦʣʠʣʦ ʟʤʦʜʝʣʶʚʘʪʠ ʚʠʧʘʜʢʦʚʠʡ 

ʧʨʦʮʝʩ ʛʽʙʨʠʜʥʦʛʦ ʚʧʣʠʚʫ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 
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ʧʨʘʮʶʶʯʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʘʣʴʥʦ ʾ ʩʠʩʪʝʤʠ 

çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʥʘʚʝʜʝʥʽ ʟʘʭʦʜʠ, ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ʇʦʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʋʢʨʘʾʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʴ. ɼʦ ʪʦʛʦ ʞ ʤʘʻ ʨʽʟʥʝ ʪʣʫʤʘʯʝʥʥʷ ʽ ʩʝʥʩ. ɸ 

ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʝ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʧʦʨʽʚʥʷʣʴʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ. ʈʦʟʨʦʙʢʘ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʪʘ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʻ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʩʽʻʾ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʷʢ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʪʘʢ ʽ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

 

 

1.4 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʽʚ ʫ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

 

ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʚ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ï ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ, ʘ ʪʘʢʦʞ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʥʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʩʧʨʷʤʦʚʘʥ ̔ ʥʘ ʟʥʠʞʝʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʤʽʥʽʤʽʟʘʮʽʶ ʤʦʞʣʠʚʠʭ 

ʚʪʨʘʪ (ʩʧʨʠʯʠʥʝʥʠʭ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʻʶ) ʽ ʻ ʩʢʣʘʜʦʚʠʤʠ ʟ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʪʦʩʦʚʥʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʧʨʘʮʽ [25, 31, 111]. 

ʇʦʻʜʥʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʽ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ ʤʘʻ ʩʪʘʪʠ ʙʘʟʠʩʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʻʜʠʥʦʾ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʷʢʘ 

ʙʫʜʝ ʧʨʦʩʪʦʶ ʽ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʩʽʤ ʢʘʪʝʛʦʨʽʷʤ ʧʨʘʮʶʶʯʠʭ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʮʴʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʘ ʜʦʢʫʤʝʥʪʘʤʠ ʄʆʇ, ʚ ʷʢʠʭ 

ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, 

ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ ʽ ʽʥʰʠʭ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʘʮʝʶ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʘ ʧʨʘʢʪʠʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʧʦʢʘʟʥʠʢʽʚ. ɺʦʥʠ ʥʝ ʩʪʚʦʨʶʶʪʴ 
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ʻʜʠʥʦʾ, ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʧʨʦ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ [112ï

113]. 

ʈʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʚʽʪʦʚʦʛʦ 

ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ, ʪʦʤʫ ʱʦ ʩʴʦʛʦʜʥʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ 

ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʝ ʽ ʚʩʽʤ ʟʨʦʟʫʤʽʣʝ ʧʨʘʚʠʣʦ ï ʚʢʣʘʜʘʥʥʷ ʢʦʰʪʽʚ ʫ ʟʘʭʦʜʠ 

ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦ ï ʮʝ ʚʽʜʤʽʥʥʠʡ 

ʚʠʜ ʽʥʚʝʩʪʫʚʘʥʥʷ [114]. ʅʝ ʚʠʧʘʜʢʦʚʦ, ʱʦ ʢʣʶʯʦʚʘ ʧʦʟʠʮʽʷ ʋʛʦʜʠ ʤʽʞ 

ɽʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ (ɭʉ) ʽ ɺʩʝʩʚʽʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʪʦʨʛʽʚʣʽ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʯʠʥʥʽ ʤʽʞʥʘʨʦʜʥʽ ʥʦʨʤʠ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʨʦʙʦʪʦʜʘʚʮʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʽʚ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʦʾ ʣʶʜʠʥʠ, ʘ ʟʘʭʦʜʠ, ʱʦ ʥʝ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ, ʪʝʧʝʨ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʥʝ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ, ʘʙʦ ʚʞʠʪʽ 

ʙʝʟ ʜʦʩʪʘʪʥʽʭ ʥʘʫʢʦʚʠʭ ʧʽʜʩʪʘʚ. ɯ ʮʝ ʧʨʠʥʮʠʧʦʚʘ ʧʦʟʠʮʽʷ ʝʢʦʥʦʤʽʯʥʦ 

ʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚ [1, 31, 113].  

 

1.4.1 ʉʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ 

ʄʽʞʥʘʨʦʜʥʘ ʆʨʛʘʥʽʟʘʮʽʷ ʽʟ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʟʜʦʨʦʚô̫  ʪʘ ʙʝʟʧʝʢʫ ʩʚʦʾʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʪʠʭ, ʭʪʦ ʥʝ  ̒ʰʪʘʪʥʠʤ ʧʨʘʮʽʚʥʠʢʦʤ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʘʮʶ ̒ ʧʽʜ ʾʾ ʫʧʨʘʚʣʽʥʥʷʤ ʽ ʚ ʾʾ ʽʥʪʝʨʝʩʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʡ ʨʦʟʫʤʦʚʦʛʦ ʟʜʦʨʦʚô̫  [1, 25, 31, 112ï

113]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ 

(ʆɿɹʇ) ʥʘʮʽʣʝʥʝ ʥʘ ʪʝ, ʱʦʙ ʥʘʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʩʚʽʜʦʤʦ ʧʽʜʚʠʱʠʪʠ ʾʾ 

ʚʣʘʩʥʽ ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʽ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, 

ʘ ʨʘʟʦʤ ʟ ʪʠʤ ʫʧʨʘʚʣʷʪʠ ʨʠʟʠʢʘʤʠ ʚ ʦʙʣʘʩʪʽ ʆɿɹʇ. ʎʝ ʪʨʠʚʘʣʠʡ ʽʪʝʨʘʮʽʡʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʬʘʢʪʠʯʥʦ ʥʽʢʦʣʠ ʥʝ ʟʘʢʽʥʯʫʻʪʴʩʷ. ʈʦʟʨʦʙʣʷʶʯʠ ʩʠʩʪʝʤʫ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʥʝʙʝʟʧʝʢʘʤʠ, ʬʘʭʽʚʝʮʴ ʟʘʧʫʩʢʘʻ, ʨʝʪʝʣʴʥʦ ʧʣʘʥʫʻ ʽ 

ʨʦʟʨʦʙʣʷʻ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʧʨʦʮʝʩʠ ʡ ʧʨʦʮʝʜʫʨʠ. ɼʘʣʽ ʡʜʝ ʝʪʘʧ ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʦʛʦ, ʷʢ ʩʠʩʪʝʤʘ ʨʝʘʛʫʻ ʥʘ ʚʞʠʪʽ ʟʘʭʦʜʠ ʽ ʚʠʢʦʥʫʻ ʨʦʟʨʦʙʣʝʥʽ 

ʧʨʦʮʝʩʠ. ɺ ʧʽʜʩʫʤʢʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʛʣʷʜ ʽ ʧʦʣʽʧʰʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ, ʟʤʫʰʫʻ 

ʢʦʨʠʛʫʚʘʪʠ ʧʨʠʡʥʷʪʽ ʨʘʥʽʰʝ ʨʽʰʝʥʥʷ. 
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ʇʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʆɿɹʇ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ, 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʨʘʚʤ ʽ ʰʢʦʜʠ ʜʣʷ ʟʜʦʨʦʚô̫ , ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʙʝʟʧʝʯʥʽ ʽ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʜʣʷ ʩʚʦʾʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʦʩʽʙ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʩʥʦʚʫ ʧʽʜʭʦʜʫ ʜʦ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ 

ʆɿɹʇ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʪʝʧʝʨʽʰʥʴʦʤʫ ʄʽʞʥʘʨʦʜʥʦʤʫ ʉʪʘʥʜʘʨʪʽ, ʩʪʘʥʦʚʠʪʴ 

ʢʦʥʮʝʧʮʽʷ ʮʠʢʣʫ Plan-Do-Check-Act (PDCA): ʣʽʜʝʨʩʪʚʦ, ʧʨʠʡʥʷʪʪʷ ʥʘ ʩʝʙʝ 

ʟʦʙʦʚô̫ ʟʘʥʴ ʪʘ ʫʯʘʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʽ (ʜʝ ʚʦʥʠ ʻ) ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ 

ʫʩʽʭ ʨʽʚʥʷʭ ʽ ʜʣʷ ʚʩʽʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʘʮʽʾ [25]. 

ʄʝʪʦʶ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʻ ʫʩʫʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ [25, 

31, 111ï113]. ɸʣʝ ʮʴʦʛʦ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʜʦʩʷʛʪʠ ʥʘ ʧʨʘʢʪʠʮʽ. ʈʽʚʝʥʴ ʨʠʟʠʢʫ 

ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʢʦʞʝʥ ʨʘʟ, ʢʦʣʠ ʚʚʦʜʷʪʴʩʷ ʷʢʽʩʴ ʟʤʽʥʠ, 

ʟʤʽʥʶʶʪʴ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ: ʥʦʚʠʡ ʧʨʦʮʝʩ, ʥʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʤʘʪʝʨʽʘʣʠ; ʟʤʽʥʠ 

ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʘʙʦ ʥʦʚʽ ʨʦʙʦʯʽ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʚʦʥʠ ʚʚʦʜʷʪʴʩʷ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ, ʚ ʪ. ʯ. ʥʦʚʽ ʤʘʡʩʪʝʨʥʽ ʘʙʦ ʽʥʰʽ ʧʨʠʤʽʱʝʥʥʷ [115ï118]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʻ 

ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʘʙʦ ʥʘʧʨʷʤʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʽʥʮʠʜʝʥʪʽʚ [4, 13, 20]. ʉʚʦʻʯʘʩʥʦ ʽ ʷʢʽʩʥʦ ʧʨʦʚʝʜʝʥʝ 

ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʱʦ ʚʞʝ ʚʽʜʙʫʣʠʩʷ, ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʧʨʦʮʝʩ 

ʦʜʥʦʯʘʩʥʦ ʻ ʟʘʩʦʙʦʤ ʟʘʧʦʙʽʛʘʥʥʷ ʨʝʘʣʴʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʨʘʚʤʫʚʘʥʥʷ ʽʥʰʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʠ ʩʭʦʞʠʭ ʦʙʩʪʘʚʠʥʘʭ. ʇʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʫ ʪʘ 

ʫʩʫʥʝʥʥʽ ʡʦʛʦ ʥʘʩʣʽʜʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʭʦʜʽʚ ʚʘʞʣʠʚʦ, 

ʱʦʙ ʨʠʟʠʢ ʥʝ ʙʫʚ ʧʝʨʝʥʝʩʝʥʠʡ ʜʘʣʽ, ʥʘ ʽʥʰʝ ʤʽʩʮʝ. ʈʦʙʦʪʦʜʘʚʝʮʴ ʟʦʙʦʚôʷʟʘʥʠʡ 

ʧʦʜʙʘʪʠ ʧʨʦ ʪʝ, ʱʦʙ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʧʨʦʚʦʜʠʣʘʩʴ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʘʮʽʚʥʠʢʽʚ ʘʙʦ ʾʭʥʽʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. ʇʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ ʧʨʘʮʽʚʥʠʢʘʤʠ ʽ ʥʘʜʘʚʘʪʠ ʾʤ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʽ ʧʨʦʚʝʜʝʥʽ ʟʘʭʠʩʥʽ ʟʘʭʦʜʠ. 

ɿʛʽʜʥʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ 

ʦʩʥʦʚʥʘ ʜʠʨʝʢʪʠʚʘ [112] ʧʨʦ ʚʠʤʦʛʠ ʱʦʜʦ ʚʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚ ʜʝʨʞʘʚʘʭ 
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ï ʯʣʝʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʾʡ ʩʧʝʮʽʘʣʴʥʽ ʜʠʨʝʢʪʠʚʠ ʟ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ [115ï117, 119ï120], ʘ ʪʘʢʦʞ ʜʠʨʝʢʪʠʚʠ ʧʨʦ 

ʟʘʭʠʩʪ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʭʽʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ [121ï123]. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʘʥʘʣʽʟʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʚʢʣʶʯʝʥʽ ʪʘʢʦʞ ʫ ʥʘʩʪʫʧʥʽ ʤʽʞʥʘʨʦʜʥʽ 

ʩʪʘʥʜʘʨʪʠ: ʉʪʘʥʜʘʨʪ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ [124], ʉʪʘʥʜʘʨʪ 

ʷʢʦʩʪʽ [124], ʉʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ [25]. 

ɼʦʢʫʤʝʥʪʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ [25, 31, 111, 113] ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʽʩʥʫʶʯʠʭ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʨʠʟʠʢʽʚ. ɼʘʥʽ 

ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʽ ʚ [113, 126ï128]. ʏʘʩʪʢʦʚʦ ʜʘʥʽ ʚʢʘʟʽʚʢʠ 

ʥʘʚʝʜʝʥʽ ʫ ʨʦʟʜʽʣʘʭ 1.1 ʽ 1.2 [111]. ʇʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʦʞ [112, 128]. 

ʇʦʨʷʜ ʟ ʥʘʚʝʜʝʥʠʤ ʚʠʱʝ, ʦʮʽʥʢʘ ʨʠʟʠʢʫ ˇʨʫʥʪʫʻʪʴʩʷ ʪʘʢʦʞ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʤʝʪʦʜʘʭ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ, ʱʦ ʚʠʟʥʘʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʨʽʚʥʽ [21, 25]. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʛʨʦʟ ʪʘ ʨʦʙʦʯʠʭ ʦʧʝʨʘʮʽʡ 

Hazard and Operability Study (HAZOP) [129]. 

ɼʦʩʣʽʜʞʝʥʥʷ HAZOP ʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ ʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʤ ʘʥʘʣʽʟʦʤ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʻ ʟʘʧʣʘʥʦʚʘʥʠʤ ʜʣʷ ʜʝʷʢʦʛʦ ʧʨʦʮʝʩʫ (ʧʨʦʮʝʜʫʨʠ ʯʠ ʩʠʩʪʝʤʠ). 

ɼʦʩʣʽʜʞʝʥʥʷ HAZOP ʻ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʤ ʤʝʪʦʜʦʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ ʽ 

ʨʠʟʠʢʽʚ ʜʣʷ ʣʶʜʝʡ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜ ʛʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʥʷ HAZOP ʦʯʽʢʫʶʪʴ ʢʦʥʢʨʝʪʥʠʭ ʨʽʰʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ. HAZOP 

ʻ ʷʢʽʩʥʠʤ ʤʝʪʦʜʦʤ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʝʨʫʶʯʠʭ ʩʣʽʚ, ʱʦ 

ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʟʫʤʽʪʠ, ʚ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʙʦ ʧʝʚʥʽ ʫʤʦʚʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʥʘ ʢʦʞʥʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫ (ʧʨʦʮʝʩʫ, ʧʨʦʮʝʜʫʨʠ ʯʠ ʩʠʩʪʝʤʠ). ʆʟʥʘʯʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ HAZOP 

ʚʠʢʦʥʫʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʛʨʫʧʧʘ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʟʘʩʽʜʘʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ HAZOP ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʽ ʨʦʟʨʦʙʣʝʥʦ ʜʣʷ ʘʥʘʣʽʟʫ 

ʩʠʩʪʝʤʠ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯ ʣʠʰʝ ʟʛʦʜʦʤ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʣʘ ʨʦʟʰʠʨʝʥʘ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʩʢʣʘʜʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ. 
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ʅʘʧʨʠʢʣʘʜ, ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʝ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥ ̔

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʘ ʾʭʥʴʦʤʫ ʰʣʷʭʫ ʙʫʜʽʚʝʣʴ, 

ʩʢʣʘʜʥʦʛʦ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʚʦʜʥʦʯʘʩ ʟʜʽʡʩʥʶʶʯʠ ʤʦʜʝʣʶʚʘʥʥʷ ʰʣʝʡʬʘ 

ʟʘʙʨʫʜʥʶʚʘʯʘ ʟʘ ʩʫʭʠʤ ʪʘ ʤʦʢʨʠʤ ʦʩʘʜʞʝʥʥʷʤ ʫ ʧʦʨʷʜʢʫ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ [13]. 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ, 

ʩʠʩʪʝʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʤʽʥʠ, ʨʦʟʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʶʨʠʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʇʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ HAZOP ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥʘʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʢʦʤʧʦʥʝʥʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʮʝʜʫʨ ʪʘ ʫ 

ʜʽ̫ʭ ʣʶʜʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ HAZOP ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ 

ʢʨʠʪʠʯʥʠʭ ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʤʝʪʦʜ ʧʦʟʥʘʯʘʶʪʴ ʷʢ 

CHAZOP: ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʥʝʙʝʟʧʝʢʦʶ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ ʯʠ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʢʦʤʧôʶʪʝʨʥ ̔ʥʝʙʝʟʧʝʢʠ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪ ɹï Control Hazards and 

Operability Analysis. ɼʦʩʣʽʜʞʝʥʥʷ HAZOP ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʜʝʪʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʥʘ ʩʭʝʤʘ ʥʘʤʽʯʝʥʦʛʦ ʧʨʦʮʝʩʫ ʚʞʝ ʨʦʟʨʦʙʣʝʥʘ, 

ʘʣʝ ʱʝ ʤʦʞʥʘ ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʦʩʣʽʜʞʝʥʥʷ HAZOP 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʩʣʽʜʦʚʥʦ: ʟ ʨʽʟʥʠʤʠ ʢʝʨʫʶʯʠʤʠ ʩʣʦʚʘʤʠ, ʥʘ ʢʦʞʥʽʡ 

ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʯʠ ʨʦʟʨʦʙʢʠ. ɼʦ ʪʦʛʦ ʞ ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʪʘʜʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ: ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʧʨʠ ʚʥʝʩʝʥʥ ̔ʟʤʽʥ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʥʝʚʠʧʨʘʚʜʘʥʦ ʚʠʪʨʘʪʥʠʤ. ʄʝʪʦʜ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ ɹ.1 ʜʦʜʘʪʢʫ ɹ. 

ɸʥʘʣʽʟ ʚʠʜʽʚ ʽ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚ (FMEA ï Failure Mode Effect Analysis) ̒  

ʤʝʪʦʜʦʤ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʦʩʦʙʽʚ ʚʽʜʤʦʚʠ ʨʽʟʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʯʠ ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʥʝʚʠʢʦʥʘʥʥʷ ʾʭʥʴʦʾ ʬʫʥʢʮʽʾ ʧʨʠʟʥʘʯʝʥʥ ̫[130]. ʅʘʚʝʜʝʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʠʟʠʢʽʚ FMEA ʜʦʧʦʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ: 

- ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʚʽʜʤʦʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʯʠ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ; 

- ʦʯʽʢʫʚʘʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜʤʦʚ ʜʣʷ ʩʠʩʪʝʤʠ; 

- ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʚʽʜʤʦʚʠ; 
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- ʩʧʦʩʦʙʠ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʾ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʪʘ/ʯʠ ʧʦʤôʷʢʰʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʜʽʾ ʩʠʩʪʝʤʠ. 

ʈʦʟʰʠʨʝʥʦʶ ʚʝʨʩʽʻʶ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ FMEA ʻ FMECA. 

ʊʘʢʢʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʢʨʠʪʠʯʥʽʩʪʴ ʽ ʟʥʘʯʫʱʽʩʪʴ ʢʦʞʥʦʛʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʯʠ ʚʠʟʥʘʯʝʥʦʛʦ ʚʠʜʫ ʚʽʜʤʦʚʠ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʤʝʪʦʜʫ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ: FMEA 

ʧʨʦʝʢʪʫ ʯʠ ʧʨʦʜʫʢʮʽʾ, FMEA ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʜʣʷ ʘʥʘʣʽʟʫ 

ʚʠʨʦʙʥʠʯʠʭ ʽ ʩʢʣʘʜʘʣʴʥʠʭ ʯʠ ʧʘʢʫʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, FMEA ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ, 

FMEA ʧʦʩʣʫʛʠ ʽ FMEA ʧʝʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʠʟʠʢʽʚ FMEA/FMECA ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ. ɸʣʝ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʱʝ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. 

ʄʝʪʦʜʠ FMEA ʽ FMECA ʪʘʢʦʞ ʜʦʨʝʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʧʝʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʧʨʦʮʝʜʫʨ. ʅʘʧʨʠʢʣʘʜ, ʮʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʨʠʟʠʢʫ ʤʝʜʠʯʥʠʭ ʧʦʤʠʣʦʢ ʽ ʚʠʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʠʡ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ 

ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. ɹ.1, ʜʦʜʘʪʦʢ ɹ). 

ɼʦʩʣʽʜʞʝʥʥʷ HAZOP, ʪʘʢ ʩʘʤʝ ʷʢ ʽ ʤʝʪʦʜ FMEA, ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʝʚʥʠʭ ʚʠʜʽʚ ʚʽʜʤʦʚ ʧʨʦʮʝʩʫ, ʩʠʩʪʝʤʠ ʯʠ ʧʨʦʮʝʜʫʨʠ, ʘ ʪʘʢʦʞ 

ʧʦʜʦʣʘʥʥʷ ʾʭʥʽʭ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ. ɺʽʜʤʽʥʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ HAZOP 

ʚʽʜ ʤʝʪʦʜʫ FMEA ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ 

HAZOP ʨʦʟʛʣʷʜʘʶʪʴʩ ̫ʧʝʚʥʽ ʥʝʙʘʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʘʤʽʯʝʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʫʤʦʚ ʜʣʷ ʧʦʰʫʢʫ ʤʦʞʣʠʚʠʭ ʧʨʠʯʠʥ ʽ ʚʠʜʽʚ ʚʽʜʤʦʚʠ. ʊʘʢ, HAZOP 

ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥ ̔ ʥʘʩʣʽʜʢʽʚ ʚʠʢʠʜʽʚ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʦʞʝʞʦ-ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʦʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ [13]. ʋ ʤʝʪʦʜʽ FMEA ʘʥʘʣʽʟ ʨʦʟʧʦʯʠʥʘʶʪʴ ʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʜʽʚ ʚʽʜʤʦʚʠ. 

ʇʦʨʷʜ ʽʟ ʥʘʟʚʘʥʠʤʠ ʚʠʱʝ ʪʘʢʦʞ ʚʠʟʥʘʻʪʴʩʷ ʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʤʝʪʦʜ What-if  [131]. ʄʝʪʦʜ SWIFT (Structured what-if technique) ʩʧʦʯʘʪʢʫ ʙʫʚ 

ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ ʩʧʨʦʱʝʥʥʷ ʽ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʦʩʣʽʜʞʝʥʥ ʁHAZOP. ʄʝʪʦʜ What-if  
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ï ʮʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʩʮʝʥʘʨʽʾʚ, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʷʢʠʡ ʥʘʙʽʨ ʩʣʽʚ ʘʙʦ ʬʨʘʟ-ʧʜ̔ʢʘʟʦʢ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ 

ʜʦʧʦʤʘʛʘʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʨʘʜʠ ʤʽʞ ʫʯʘʩʥʠʢʘʤ ʛʨʫʧʠ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ 

ʩʠʪʫʘʮʽʾ ʯʠ ʩʪʚʦʨʠʪʠ ʩʮʝʥʘʨʽʡ ʾʭʥʴʦʛʦ ʚʽʨʦʛʽʜʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʪʘʥʜʘʨʪʥʽ ʬʨʘʟʠ çʱʦ, ʷʢʱʦè ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʽʜʢʘʟʢʘʤʠ, ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʷʢ ʜʝʷʢʘ 

ʩʠʩʪʝʤʘ ʯʠ ʝʣʝʤʝʥʪ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʯʠ ʧʨʦʮʝʜʫʨʘ 

ʧʦʚʦʜʠʪʠʤʫʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʙʝʟʧʝʯʥʦʾ ʧʦʜʽʾ. ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ 

SWIFT ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʧʨʠʩʫʪʥʷ ʙʽʣʴʰ ʚʠʩʦʢʘ 

ʜʝʪʘʣʽʟʘʮʽ,̫ ʥʽʞ ʮʝ ʜʦʟʚʦʣʷʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ HAZOP. 

ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ SWIFT ʩʧʦʯʘʪʢʫ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʙʝʟʧʝʢ ʭʽʤʽʯʥʠʭ ʪʘ ʥʘʬʪʦʭʽʤʽʯʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ: ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥ ̔ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ [13]. 

ʇ̔ ʟʥʽʰʝ ʡʦʛʦ ʩʪʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʩʠʩʪʝʤ, ʾʭʥʭ̔ ʝʣʝʤʝʥʪʽʚ, ʧʨʦʮʝʩʽʚ, 

ʧʨʦʮʝʜʫʨ ʽ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʮʽʣʦʤʫ. ʏʘʩʪ̔h ʝ ʥʘʚʝʜʝʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥ, ʘ ʪʘʢʦʞ ʧʝʚʥʠʭ ʥʦʚʠʭ ʽ ʜʝʷʢʠʭ ʟʤʽʥʝʥʠʭ ʚʠʜʽʚ 

ʨʠʟʠʢʫ. ʄʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʦʨʽʻʥʪʦʚʥʠʡ ʧʝʨʝʣʽʢ ʷʢʠʭ 

ʥʘʚʝʜʝʥʠʡ ʫ (ʪʘʙʣ. ɹ.1, ʜʦʜʘʪʦʢ ɹ). 

ɸʥʘʣʽʟ ʜʝʨʝʚʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ FTA ï Fault Tree Analysis ï ʚʽʜʦʤʠʡ ʤʝʪʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʽʚ. ʊʘʢʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʪʠʤʫʪʴ ʚʠʥʠʢʥʝʥʥʶ ʥʝʙʘʞʘʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʜʽʾ [132]. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʜʫʢʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʽ ʬʘʢʪʦʨʠ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ. ɼʘʣʽ ʾʭ 

ʚʠʙʫʜʦʚʫʶʪʴ ʣʦʛʽʯʥʦ ʽ ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ (ʩʭʝʤʘ ʜʝʨʝʚʘ). ʊʘʢʠʤ 

ʟʘʩʦʙʦʤ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʘʤʽ ʬʘʢʪʦʨʠ ʪʘ ʾʭʥʽʡ ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʢʽʥʮʝʚʦʶ 

ʧʦʜʽʻʶ. ʌʘʢʪʦʨʘʤʠ, ʟʘʟʥʘʯʝʥʠʤʠ ʚ ʜʝʨʝʚʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʽʾ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʤʦʚʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʤʠʣʢʘʤʠ 

ʣʶʜʠʥʠ ʘʙʦ ʽʥʰʠʤʠ ʧʦʜʽʷʤʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

(ʧʦʜʽʾ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʥʘʯʝʥʦʛʦ ʤʝʪʦʜʫ ʜʦʮʽʣʴʥʦ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ: ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠʯʠʥ ʚʽʜʤʦʚʠ ʪʘ ʰʣʷʭʽʚ, ʱʦ 

ʧʦʩʪʫʧʦʚʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ; ʟʘʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠ 
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ʦʙʯʠʩʣʝʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ ï ʟʘ ʫʤʦʚʠ, ʢʦʣʠ ʚʽʜʦʤʽ 

ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʯʘʪʢʦʚʠʭ ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ. ɼʦ ʪʦʛʦ ʞ ʤʝʪʦʜ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʯʠ 

ʩʠʩʪʝʤʠ ʜʣʷ ʯʽʪʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠʯʠʥ ʚʽʜʤʦʚʠ, ʧʦʜʘʣʴʰʦʛʦ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ 

ʜʦʮʽʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ ʧʨʦʝʢʪʫ. ʄʝʪʦʜ FTA ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʱʝ ʥʘ ʩʪʘʜʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʯʽʪʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʜʽʚ ʦʩʥʦʚʥʠʭ ʚʽʜʤʦʚ ʯʠ ʜʣʷ ʚʽʜʥʦʩʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʰʣʷʭʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ. ʄʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʠʟʠʢʽʚ ʜʝʨʝʚʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʦʻʜʥʘʥʥʷ ʧʦʜʽʡ, ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʽʜʤʦʚʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ, ʱʦ 

ʧʦʚʥʦʪʘ ʽ ʷʢʽʩʪʴ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚ ʥʘʷʚʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʦʩʪʘʪʥʽ ʚ 

ʯʘʩʪʠʥʽ ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦʾ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʜʝʨʝʚʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʪʦʚʽʨʥʠʤ 

ʜʣʷ ʦʯʽʢʫʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʡʤʦʚʽʨʥʦʩʪʽ. ʍʦʯʘ ʤʦʞʝ ʩʪʘʪʠ ʫ ʥʘʛʦʜʽ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ FTA ʤʦʞʝ ʙʫʪʠ ʩʧʨʦʱʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʣʴʦʚʦʾ 

ʘʣʛʝʙʨʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʜʫʙʣʶʶʯʽ ʚʠʜʠ ʚʽʜʤʦʚ. ʇʦʨʷʜ ʟ ʦʟʥʘʯʝʥʦʶ 

ʢʽʣʴʢʽʩʥʦ ʁʦʮʽʥʢʦ  ʁʡʤʦʚʽʨʥʦʩʪʽ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ, ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʜʝʪʘʣʴʥʦ ʥʘʙʽʨ ʤʽʥʽʤʘʣʴʥʠʭ ʧʝʨʝʨʽʟʽʚ, ʱʦ ʻ ʧʨʠʯʠʥʘʤʠ ʢʽʥʮʝʚʦʾ ʥʝʙʘʞʘʥʦʾ 

ʧʦʜʽʾ. ɸ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʾʭʥɹ ʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʽʥʮʝʚʫ ʧʦʜʽʶ. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʘʢʝʪ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʤʦʞʣʠʚʝ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʚʠʥʠʢʘʶʪʴ ʧʦʜʽʾ, ʷʢʽ 

ʧʦʚʪʦʨʶʶʪʴʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʤʽʩʮʷʭ ʜʝʨʝʚʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʽ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥ̔ ʩʪʴ 

ʫ ʦʙʯʠʩʣʝʥʥʽ ʤʽʥʽʤʘʣʴʥʠʭ ʧʝʨʝʨʽʟʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʘʨʘʥʪʫʻ ʜʦʢʣʘʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʫ, ʤʦʞʣʠʚʽʩʪʴ 

ʡʦʛʦ ʚʝʨʠʬʽʢʘʮʽʾ. ɼʘʥʠʡ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. ɹ.1, 

ʜʦʜʘʪʦʢ ɹ). 

ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ (Preliminary Hazard Analysis) PHA ʻ ʧʦ ʩʫʪʽ 

ʧʨʦʩʪʠʤ ʽʥʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ. ʄʝʪʘ ʷʢʦʛʦ ï ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʙʝʟʧʝʢʠ, 
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ʥʝʙʝʟʧʝʯʥ ̔ ʩʠʪʫʘʮʽ ʾ ʯʠ ʧʦʜʽ,ʾ ʱʦ ʡʤʦʚʽʨʥʦ ʧʦʨʫʰʫʶʪʴ ʨʦʙʦʪʫ ʯʠ ʟʘʚʜʘʶʪʴ 

ʰʢʦʜʠ ʜʘʥʦʤʫ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ, ʦʙʣʘʜʥʘʥʥʶ ʘʙʦ ʩʠʩʪʝʤʽ [133]. 

PHA ʧʨʦʚʦʜʷʪʴ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ, ʜʝ ʥʘʷʚʥʘ ʥʝʩʪʘʯʘ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʪʘʣʽ ʧʨʦʝʢʪʫ ʯʠ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. PHA ʷʢ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʽʚ ʯʘʩʪʦ ʧʝʨʝʜʫʻ ʧʦʜʘʣʴʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ɺʦʜʥʦʯʘʩ ʤʦʞʝ ʙʫʪʠ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʙʽʣʴʰ ʰʠʨʰʝ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʠʤʦʛ ʪʘ 

ʽʥʩʪʨʫʢʮʽʡ ʜʦ ʧʨʦʝʢʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. PHA ʪʘʢʦʞ ʜʦʮʽʣʴʥʠʡ ʧʨʠ ʘʥʘʣʽʟʽ 

ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ. ɺʽʥ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʘʥʞʠʨʫʚʘʥʥʷ ʥʝʙʝʟʧʝʢ ʽ ʨʠʟʠʢʽʚ ʜʣʷ 

ʾʭʥʴʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʎʝʡ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. ɹ.1, 

ʜʦʜʘʪʦʢ ɹ). 

ɺʦʜʥʦʯʘʩ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʟʤʽʰʘʥʽ ʘʙʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʽʣʴʢʽʩʥʦʤʫ ʘʙʦ ʷʢʽʩʥʦʤʫ ʘʥʘʣʽʟʽ, ʘ ʪʘʢʦʞ ʢʦʤʧôʁ ʪʝʨʥʽ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ. 

ʇʨʠʢʣʘʜʦʤ ʦʜʥʦʛʦ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ɸʥʘʣʽʟ ʨʽʚʥʽʚ ʟʘʭʠʩʪʫ (LOPA) [33, 

134ï135]. ʄʝʪʦʜ LOPA ï Layers of Protection Analysis ï ʤʝʪʦʜ ʱʦ ̌ʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʟʤʽʰʘʥʦʤʫ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʫ. ɺʽʥ ʧʦʚôʷʟʘʥʠʡ ʟ̔ ʥʝʙʘʞʘʥʦʶ ʧʦʜʽʻʶ ʘʙʦ 

ʩʮʝʥʘʨʽʻʤ. ʄʝʪʦʜ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʘʥʘʣʽʟ ̔ ʚʠʯʝʨʧʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʦʤ ʘʙʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ. ʄʝʪʦʜ LOPA ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʙʦʨʽ ʢʦʥʢʨʝʪʥʠʭ 

ʧʘʨ ʧʨʠʯʠʥ ʽ ʥʘʩʣʽʜʢʽʚ, ʧʦʜʘʣʴʰʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʽʚʥʽʚ ʟʘʭʠʩʪʫ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʘʧʦʙʽʛʪʠ ʧʨʠʟʚʦʜʷʯʦʶ ʜʦ ʥʝʙʘʞʘʥʦʛʦ ʥʘʩʣʽʜʢʫ ʧʝʨʰʦʧʨʠʯʠʥʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʠʭ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʜʦ ʧʨʠʡʥʷʪʥʦʛʦ ʯʠ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ, ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʡʤʦʚʽʨʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʄʝʪʦʜ LOPA ʷʢ ʷʢʽʩʥʠʡ ʤʝʪʦʜ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥ ̔ ʨʽʚʥʽʚ ʟʘʭʠʩʪʫ ʤʽʞ ʡʤʦʚʽʨʥʽʩʪʶ ʥʘʩʪʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʯʠ 

ʧʝʨʰʦʧʨʠʯʠʥʥʠʤʠ ʧʦʜʽʷʤʠ ʽ ʨʝʟʫʣʴʪʘʪʦʤ. ʆʟʥʘʯʝʥʠʡ ʟʤʽʰʘʥʠʡ ʧʽʜʭʽʜ ʯʘʩʪʽʰʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ, ʧʽʩʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

HAZOP ʘʙʦ PHA. ʄʝʪʦʜ LOPA ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʫ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʥʝʟʘʣʝʞʥʠʭ ʨʽʚʥʽʚ ʟʘʭʠʩʪʫ (IPL ï Independent Protection 

Layers), ʜʦ ʨʽʚʥʽʚ ʧʦʚʥʦʪʠ ʙʝʟʧʝʢʠ (ʨʽʚʥʽ SIL ï Safety Integrity Levels), ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʜʦʮʽʣʴʥʠʡ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʤʦʛ ʜʦ ʨʽʚʥʽʚ ʧʦʚʥʦʪʠ 
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ʙʝʟʧʝʢʠ SIL ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. ʄʝʪʦʜ LOPA 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʡ ʧʽʜ ʯʘʩ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʟʫ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʢʦʞʥʦʤʫ 

ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥ ̫ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ. 

ʄʝʪʦʜ LOPA ʚʠʢʦʥʫʻ ʛʨʫʧʘ ʝʢʩʧʝʨʪʽʚ, ʷʢʘ ʩʧʨʦʯʘʪʢʫ ʽʜʝʥʪʠʬʽʢʫ ̒

ʧʦʯʘʪʢʦʚ ̔ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʘ ʜʘʣʽ ʧʨʦʚʦʜʷʪʴ 

ʟʙ̔ʨ ʜʘʥʠʭ ʧʨʦ ʾʭʥ  ʁʯʘʩʪʦʪʫ ʡʤʦʚʽʨʥʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ̔ʤʦʚʽʨʥʽ ʥʘʩʣʽʜʢʠ. ɼʘʣʽ 

ʦʙʠʨʘʻʪʴʩʷ ʦʜʥʘ ʧʘʨʘ ʧʨʠʯʠʥʘ ï ʥʘʩʣʽʜʦʢ, ʧʨʦʚʦʜʠʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽ ̫ʨʽʚʥʽʚ 

ʟʘʭʠʩʪʫ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʧʨʠʯʠʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʙʘʞʘʥʦʛʦ ʥʘʩʣʽʜʢʫ, ʪʘ 

ʘʥʘʣʽʟ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʘʢʦʞ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʥʝʟʘʣʝʞʥ ̔ ʨʽʚʥʽ ʟʘʭʠʩʪʫ 

(IPL), ʦʩʢʽʣʴʢʠ ʥʝ ʚʩʽ ʨʽʚʥʽ ʟʘʭʠʩʪʫ ʻ ʥʝʟʘʣʝʞʥʠʤʠ, ʪʘ ʦʮʽʥʶʻʪʴʩʷ ʡʤʦʚʽʨʥʦʩʪ ɹ

ʚʽʜʤʦʚʠ ʢʦʞʥʦʛʦ IPL. ʇʦʪʽʤ ʜʦʩʣʽʜʞʫʶʪʴ ʯʘʩʪʦʪʫ ʧʦʯʘʪʢʦʚʠʭ ʡʤʦʚʽʨʥʠʭ 

ʧʨʠʯʠʥ ʦʜʥʦʯʘʩʥʦ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʚʽʜʤʦʚʠ ʟʘ ʢʦʞʥʠʤ IPL, ʡʤʦʚʽʨʥʦʩʪʷʤʠ 

ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʥʘʷʚʥʠʭ ʫʤʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʡʤʦʚʽʨʥʦʛʦ 

ʥʘʩʪʘʥʥʷ ʥʝʙʘʞʘʥʦʛʦ ʥʘʩʣʽʜʢʫ: ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʫʤʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʻ 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚ ʟʦʥʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʧʣʠʚʫ ʨʠʟʠʢʽʚ. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʨʘʭʦʚʫʶʪʴ ʧʦʨʷʜʦʢ ʟʥʘʯʝʥʴ ʯʘʩʪʦʪ ʪʘ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʦʩʪʫʧʦʚʝ 

ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ ʟ ʧʨʠʡʥʷʪʥʠʤ ʯʠ ʜʦʧʫʩʪʠʤʠʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʟʘʭʠʩʪʽ. ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʝʪʦʜ 

LOPA ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. ɹ.1, ʜʦʜʘʪʦʢ ɹ). 

ʄʝʪʦʜ ɼʝʣʴʬʽ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʫʟʘʛʘʣʴʥʝʥʦʾ ʜʫʤʢʠ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ [136]. ʍʦʯʘ ʮʝʡ ʪʝʨʤʽʥ ʚʽʜʪʝʧʝʨ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʙʽʣʴʰ ʰʠʨʦʢʦ ʫ ʚʩʽʭ ʬʦʨʤʘʭ ʤʦʟʢʦʚʦʛʦ ʰʪʫʨʤʫ, ʘʣʝ ʽʩʪʦʪʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ  ɼʝʣʴʬʽ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʝʢʩʧʝʨʪʠ ʚʠʩʣʦʚʣʶʶʪʴ 

ʩʚʦʶ ʜʫʤʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʡ ʘʥʦʥʽʤʥʦ. ʇʨʠ ʮʴʦʤʫ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʟʥʘʪʠʩʷ 

ʧʨʦ ʜʫʤʢʫ ʽʥʰʠʭ ʝʢʩʧʝʨʪʽʚ. 

ʄʝʪʦʜ ɼʝʣʴʬʽ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʧʨʦʮʝʩʩʫ 

ʤʝʥʝʜʞʤʝʥʪʫ ʨʠʟʠʢʫ ʘʙʦ ʚʩʽʭ ʝʪʘʧʘʭ ʦʮʽʥʶʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ. 

ʉʢʨʽʟʴ, ʜʝ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʫʟʛʦʜʞʝʥʽ ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ. 
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ʇʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʧʨʦʚʝʜʝʥʥʷ ʯʘʩʪʢʦʚʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʦʙʨʘʥʦʾ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʝʢʩʧʝʨʪʠ ʚ ʞʦʜʥʦʤʫ ʨʘʟʽ ʥʝ ʧʦʚʠʥʥʽ ʟʫʩʪʨʽʯʘʪʠʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʟʘʣʝʞʥʽʩʪʴ ʾʭʥʽʭ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʶʚʘʥʴ. ʋ ʧʨʦʮʝʩʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ɼʝʣʴʬʽ ʬʦʨʤʫʻʪʴʩʷ ʛʨʫʧʘ, ʦʙʠʨʘʶʪʴʩʷ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ, 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʝʣʽʢ ʟʘʧʠʪʘʥʴ, ʷʢʠʡ ʟʛʦʜʦʤ ʪʝʩʪʫʻʪʴʩʷ ʽ 

ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ ʜʠʩʢʫʩʽʾ. ɼʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʘʥʘʣʽʟ ʧʦʜʽʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʚʽʜ ʝʢʩʧʝʨʪʽʚ. ʆʙʦʚôʷʟʢʦʚʠʤ 

 ̒ ʧʦʰʠʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʝʨʝʜ ʫʯʘʩʥʠʢʽʚ ʜʠʩʢʫʩʽʾ. ʇʦʪʨʝʙʘ ʫ ʧʦʚʪʦʨʥʦʤʫ 

ʦʧʠʪʫʚʘʥʥ ̔ʫʯʘʩʥʠʢʽʚ ʜʠʩʢʫʩʽʾ ʪʘ ʧʦʚʪʦʨʝʥʥ ̔ʧʨʦʮʝʩʫ ʻ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ 

ʙʫʜʝ ʜʦʩʷʛʥʫʪʘ ʟʛʦʜʘ ʟ ʦʙʛʦʚʦʨʶʚʘʥʦʾ ʧʨʦʙʣʝʤʠ. ʄʝʪʦʜ ɼʝʣʴʬʽ ʪʘʢʦʞ ʤʘʻ ʩʚʦʾ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. ɹ.1, ʜʦʜʘʪʦʢ ɹ). 

ʄʘʨʢʽʚʩʴʢʠʡ ʘʥʘʣʽʟ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ 

ʤʘʡʙʫʪʥʽʡ ʡʤʦʚʽʨʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʠʢʣʶʯʥʦ ʚʽʜ ʾʾ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 

[137]. ʎʝʡ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ ʧʝʚʥʠʭ ʩʠʩʪʝʤ. ʗʢʽ ʜʦ ʪʦʛʦ ʞ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚ 

ʙʘʛʘʪʴʦʭ ʨʝʞʠʤʘʭ ʯʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʟʫ ʥʘʜʽʡʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʙʣʦʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʥʝʜʦʮʽʣʴʥʠʤ. ʄʝʪʦʜ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʚʦʜʥʦʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʧʦʨʷʜʦʢ ʧʨʦʮʝʩʽʚ ʄʘʨʢʦʚʘ. ʊʘʢʠʡ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ 

ʦʙʤʝʞʝʥʠʡ ʪʽʣʴʢʠ ʥʘʷʚʥʦʶ ʤʦʜʝʣʣʶ, ʥʝʦʙʭʽʜʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ 

ʦʙʯʠʩʣʝʥʥʷʤʠ ʽ ʧʦʜʘʣʴʰʠʤʠ ʧʨʠʧʫʱʝʥʥʷʤʠ. ʇʨʦʮʝʩ ʤʘʨʢʽʚʩʢʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʻ ʢʽʣʴʢʽʩʥʠʤ ʤʝʪʦʜʦʤ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʜʠʩʢʨʝʪʥʠʤ (ʥʘʷʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʫ ʤʽʞ ʩʪʘʥʘʤʠ) ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʠʤ (ʥʘʷʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠ ʧʝʨʝʭʦʜ ̔ ʟʽ ʩʪʘʥʫ ʚ ʩʪʘʥ). 

ʄʘʨʢʽʚʩʴʢʠʡ ʘʥʘʣʽʟ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚʨʫʯʥʫ, ʘʣʝ 

ʟʘʷʚʣʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʦʜʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʥʴʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʟʥʘʯʝʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ. ʄʘʨʢʽʚʩʴʢʠʡ ʘʥʘʣʽʟ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʩʠʩʪʝʤ ʟ̔ ʨʽʟʥʦʨʽʜʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ. ʏʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʜʦ ʩʠʩʪʝʤ ʟ̔ ʥʘʷʚʥʠʤʠ 
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ʧʘʨʘʣʝʣʴʥʠʤʠ ʥʝʟʘʣʝʞʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʩʠʩʪʝʤ ʟ̔ ʥʘʷʚʥʠʤʠ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʥʝʟʘʣʝʞʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʩʠʩʪʝʤ ʟ̔ 

ʨʦʟʧʦʜʽʣʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʝʟʝʨʚʦʚʘʥʠʭ ʩʠʩʪʝʤ. ɺʢʣʶʯʥʦ ʫ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʜʝ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʚʽʜʤʦʚʠ ʬʫʥʢʮʽʡ ʧʝʨʝʤʠʢʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʝʛʨʘʜʫʶʯʠʭ ʩʠʩʪʝʤ. ʄʘʨʢʽʚʩʴʢʠʡ ʘʥʘʣʽʟ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʨʠʟʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʛʦʪʦʚʥʦʩʪʽ, ʚʢʣʶʯʥʦ 

ʽʟ ʨʦʟʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙʠ ʫ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʟʘʧʯʘʩʪʠʥ ʜʣʷ ʨʝʤʦʥʪʘ. 

ʄʘʨʢʽʚʩʴʢʠʡ ʘʥʘʣʽʟ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʥʷʪʪʽ çʩʪʘʥʫè: ʧʨʘʮʝʟʜʘʪʥʠʡ ʽ 

ʥʝʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ; ʧʝʨʝʭʜ̔ ʤʽʞ ʮʠʤʠ ʩʪʘʥʘʤʠ ʚ ʯʘʩʽ ʽʟ ʧʨʠʧʫʱʝʥʥʷʤ ʱʦʜʦ 

ʽʩʥʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʭʦʜʫ. ʅʘʧʨʠʢʣʘʜ, ʡʦʛʦ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [13]. ʉʪʦʭʘʩʪʠʯʥʫ 

ʤʘʪʨʠʮʶ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʫ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʦʧʠʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ ʪʘ ʢʦʥʢʨʝʪʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ɹʝʟʧʝʨʝʯʥʦ, ʤʝʪʦʜ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. ɹ.1, 

ʜʦʜʘʪʦʢ ɹ). ʄʘʨʢʽʚʩʴʢʠʡ ʘʥʘʣʽʟ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʻ 

ʘʥʘʣʦʛʽʯʥʠʤ ʘʥʘʣʽʟʫ ʤʝʨʝʞʽ ʇʝʪʨʽ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʟʥʘʯʝʥʠʭ 

ʤʝʪʦʜʽʚ ʻ ʤʦʞʣʠʚʽʩʪ ɹʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʝʚʥʠʤʠ 

ʩʪʘʥʘʤʠ ʩʠʩʪʝʤʠ. ʇʦʨʷʜ ʟ ʮʠʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʨʝʞʽ ʇʝʪʨʽ, ʤʝʪʦʜ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʜʦʧʫʩʢʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʩʪʘʥʽʚ ʚ ʦʜʠʥ ʽ 

ʪʦʡ ʩʘʤʠʡ ʯʘʩ. 

ɹʘʛʘʪʦ ʩʠʩʪʝʤ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʡʤʦʚʽʨʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ɸʣʝ 

ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʘ ʫʤʦʚʠ, ʢʦʣʠ ʚʭʽʜʥ ̔ʜʘʥ̔ ʥʘʚʝʜʝʥʽ ʫ ʚʠʛʣʷʜʽ 

ʚʠʧʘʜʢʦʚʠʭ ʟʤʽʥʥʠʭ, ʧʦʚʪʦʨʶʶʯʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʙʯʠʩʣʝʥʴ 

N (ʽʪʝʨʘʮʽʡ), ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʟ ʥʝʦʙʭʽʜʥʦʶ ʪʦʯʥʽʩʪʶ. ʇʨʠʢʣʘʜʦʤ 

ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ [138ï140]. ʄʝʪʦʜ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʷʢʽ ʚʘʞʢʦ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʫʤʽʥʥ,ʁ ʪʘ 

ʽʩʥʫʻ ʩʢʣʘʜʥʽʩʪʴ ʫ ʾʭʥʴʦʤʫ ʨʦʟʚôʷʟʘʥʥ ̔ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ. ʄʦʜʝʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʨʦʟʨʦʙʣʷʪʠʩʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʮʴ ʯʠ ʽʥʰʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ. ɸʣʝ ʩʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ 
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ʫ ʩʬʝʨʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʮʝʜʫʨ ʛʝʥʝʨʘʮʽʾ ʧʝʚʥʠʭ 

ʜʘʥʠʭ ʟʘ ʧʨʠʥʮʠʧʦʤ ʣʘʪʠʥʩʴʢʦʛʦ ʛʽʧʝʨʢʫʙʘ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʪʨʠʚʘʣʽʩʪʴ 

ʦʙʨʦʙʢʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʥʝʟʥʘʯʥʦʶ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ. 

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʄʦʥʪʝ-ʂʘʨʣʦ ʻ ʩʧʦʩʦʙʦʤ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʩʝʨʝʜ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʪʫʘʮʽʡ. ʄʝʪʦʜ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ ʚ 

ʦʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʚʝʣʠʯʠʥ (ʚʘʨʪʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʦʧʠʪ ʪʘ ʽʥ.). ʄʦʜʝʣʶʚʘʥʥʷ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʚʦʭ ʨʽʟʥʠʭ ʮʽʣʝʡ, ʘ ʩʘʤʝ: 

- ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ; 

- ʨʦʟʨʘʭʫʥʦʢ ʡʤʦʚʽʨʥʦʩʪʝʡ ʟʘ ʫʤʦʚʠ, ʢʦʣʠ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ. 

ʋ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ ʘʙʦ ʘʣʛʦʨʠʪʤʫ, 

ʷʢʽ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɼʘʣʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʝ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʨʘʪʦʨʘ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ. ʆʪʨʠʤʫʻʤʦ ʚʠʭʽʜʥ ̔ ʜʘʥ̔ 

ʦʟʥʘʯʝʥʦʾ ʤʦʜʝʣʽ ,̔ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʤʦʜʝʣʶʻʤʦ ʦʯʽʢʫʚʘʥʠʡ ʯʠ ʡʤʦʚʽʨʥʠʡ 

ʚʧʣʠʚ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. ʄʦʜʝʣʴ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʬʦʨʤʽ ʨʽʚʥʷʥʥʷ. ɺʦʥʦ ʚʠʨʘʞʘʻ 

ʡʤʦʚʽʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʘ ʚʠʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʽ ʟʥʘʯʝʥʥʷ 

ʪʘ ʚʽʜʽʙʨʘʥʽ ʚʭʽʜʥʽ ʜʘʥʽ ʦʪʨʠʤʫʶʪʴʩʷ ʟʛʦʜʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʧʦʜʽʣʽʚ 

ʡʤʦʚʽʨʥʦʩʪʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʚʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʜʘʥʠʭ. ʅʘ ʟʘʢʣʶʯʥʦʤʫ 

ʝʪʘʧʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʝʣʴ ʽʟ 

ʨʽʟʥʠʤʠ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʽ ʦʪʨʠʤʫʶʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ. ɹʘʞʥʦ ʾʭʥʶ ʦʙʨʦʙʢʫ 

ʧʨʦʚʦʜʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʦʢ 

ʩʝʨʝʜʥʴʦʛʦ ʘʙʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ. 

ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ 

(ʪʘʙʣ. ɹ.1, ʜʦʜʘʪʦʢ ɹ). ɼʘʥʠʡ ʤʝʪʦʜ, ʷʢ ʧʦʢʘʟʘʚ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʝ ʤʦʞʝ 

ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʶʚʘʪʠ ʧʦʜʽʾ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʘʙʦ ʜʫʞʝ 
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ʥʠʟʴʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʦʷʚʠ ʥʝʙʘʞʘʥʦʾ ʧʦʜʽʾ. ʊʦʤʫ ʱʦ ʧʨʠʩʫʪʥʻ ʦʙʤʝʞʝʥʥʷ 

ʱʦʜʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʘʥʘʣʽʟʽ ʨʠʟʠʢʫ. 

ʊʘʢʦʞ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʽʩʥʠʭ ʽ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʘʭ 

ʦʮʽʥʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʨʠʮʽ ʨʠʟʠʢʫ ʽ ʩʠʩʪʝʤʠ ʙʘʣʽʚ ʘʙʦ ʧʫʥʢʪʽʚ. ʄʘʪʨʠʮʷ 

ʥʘʩʣʽʜʢʽʚ ʪʘ ʡʤʦʚʽʨʥʦʩʪʝʡ ʻ ʟʘʩʦʙʦʤ, ʱʦ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʪʘ ʧʦʻʜʥʫ ̒ʷʢʽʩʥ ̔ʘʙʦ 

ʟʤʽʰʘʥ ̔ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʪʘ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʟʥʘʯʝʥʥʷ ʘʙʦ ʨʘʥʞʠʨʫʚʘʥʥʷ ʨʽʚʥʷ ʨʠʟʠʢʽʚ [141]. ʌʦʨʤʘʪ, 

ʨʷʜʢʠ ʽ ʢʦʣʦʥʢʠ ʤʘʪʨʠʮʽ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʪʦʤʫ, ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʨʦʙʣʝʥʘ 

ʤʘʪʨʠʮʷ ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʪʽʡ ʩʠʪʫʘʮʽʾ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ʄʘʪʨʠʮʶ ʥʘʩʣʽʜʢʽʚ ʽ ʡʤʦʚʽʨʥʦʩʪʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʨʘʥʞʠʨʫʚʘʥʥʷ 

ʨʠʟʠʢʽʚ, ʜʞʝʨʝʣ ʾʭʥʴʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʘʭʦʜʽʚ ʟ ʦʙʨʦʙʢʠ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ 

ʨʽʚʥʷ ʨʠʟʠʢʫ. ʄʘʪʨʠʮʶ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʟʘʩʽʙ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʘʙʦ ʧʨʠ 

ʚʠʷʚʣʝʥʥ ̔ʢʽʣʴʢʦʭ ʚʠʜʽʚ ʨʠʟʠʢʫ. ʊʘʢʦʞ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʬʘʢʪʫ, ʷʢʠʡ ʩʘʤʝ 

ʨʠʟʠʢ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʘʙʦ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦʛʦ ʘʥʘʣʽʟʫ, ʽ ̫ʢʠʡ ʨʠʟʠʢ 

ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʣʷʪʠ ʩʧʦʯʘʪʢʫ, ʘ ʷʢʠʡ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʤʝʥʝʜʞʤʝʥʪʫ. ɼʘʥʫ ʤʘʪʨʠʮʶ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʜʣʷ 

ʨʝʪʝʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʚʠʜʽʚ ʨʠʟʠʢʫ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ. ɸ 

ʪʘʢʦʞ ʫ ʚʠʧʘʜʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʩʪʽ ʯʠ ʚʽʜʧʦʚʽʜʥʦ ʥʝʧʨʠʡʥʷʪʥʦʩʪʽ 

ʨʠʟʠʢʫ ʩʪʦʩʦʚʥʦ ʜʦ ʤʘʪʨʠʮʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʟʥʘʯʝʥʦʾ ʤʘʪʨʠʮʽ ʥʘʩʣʽʜʢʽʚ ʪʘ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʩʧʨʠʷʻ ʥʝʦʙʭʽʜʥʦʤʫ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʥʘʷʚʥʝ ʟʘʛʘʣʴʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʷʢʽʩʥʠʭ ʨʽʚʥʽʚ ʨʠʟʠʢʫ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʉʧʦʩʽʙ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩ ̫ ʨʽʚʥʽ ʨʠʟʠʢʫ, ʽ ʚʽʜʧʦʚʽʜʥʽ ʧʨʘʚʠʣʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥ,ɹ ʱʦ ʡʦʤʫ ʥʘʣʝʞʘʪʴ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʌʦʨʤʫ ʤʘʪʨʠʮʽ ʥʘʩʣʽʜʢʽʚ ʪʘ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʢʨʠʪʠʯʥʦʩʪʽ ʚ FMECA ʘʙʦ ʟʘ 

ʧʦʪʨʝʙʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ, ʚʞʝ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʠʟʠʢʽʚ HAZOP. ɼʦ ʪʦʛʦ ʜ ʾʾ ʪʘʢʦʞ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʙʨʘʢʫʻ ʜʘʥʠʭ ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʘʙʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʝ 

ʚʠʧʨʘʚʜʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʯʘʩʫ ʽ ʟʫʩʠʣʴ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ. 
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ɼʣʷ ʨʘʥʞʠʨʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʩʧʦʯʘʪʢʫ ʧʽʜʽʙʨʘʪʠ ʦʧʠʩ 

ʥʘʩʣʽʜʢʽʚ, ʱʦ ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʠʪʫʘʮʽʾ, ʘ ʧʦʪʽʤ ʚʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ, ʟ 

ʷʢʦʶ ʮʽ ʥʘʩʣʽʜʢʠ ʚʽʜʙʫʜʫʪʴʩʷ. ɼʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ 

ʨʠʟʠʢʫ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʨʽʚʝʥʴ ʨʠʟʠʢʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮ,̔ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʙʦʨʦʤ ʧʨʘʚʠʣ ʩʪʦʩʦʚʥʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

(ʥʘʧʨʠʢʣʘʜ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʝʪʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʨʠʟʠʢʫ). ʄʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. ɹ.1, ʜʦʜʘʪʦʢ ɹ). 

ʏʠʤ ʜʦʢʣʘʜʥʽʰʠʤ ʻ ʘʥʘʣʽʟ, ʪʠʤ ʙʽʣʴʰʝ ʩʮʝʥʘʨʽʾʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʤʘʻ 

ʙʽʣʴʰ ʥʠʟʴʢʫ ʡʤʦʚʽʨʥʽʩʪʴ. ʊʘʢʠʡ ʩʪʘʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʦʮʽʥʢʠ ʬʘʢʪʠʯʥʦʛʦ 

ʨʽʚʥʷ ʨʠʟʠʢʫ. ʉʧʦʩʽʙ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʛʨʫʧʫʶʪʴʩ ̫ ʩʮʝʥʘʨʽʾ ʧʽʜ ʯʘʩ 

ʦʧʠʩʫʚʘʥʥʷ ʨʠʟʠʢʫ, ʤʘʻ ʙʫʪʠ ʦʜʥʘʢʦʚʠʡ ʽ ʚʠʟʥʘʯʝʥʠʡ ʥʘ ʧʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

1.4.2 ʉʪʨʘʪʝʛʽʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ɭʉ 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʯʝʨʝʟ ʚʣʘʩʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʜʝʤʦʥʩʪʨʫʻ ʙʘʯʝʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʜʽʡ ʽ ʧʨʽʦʨʠʪʝʪʽʚ ʚ ʦʙʣʘʩʪʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʚ [142]. 

ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʟôʷʚʠʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʚʞʝ ʚʽʜʦʤʽ ʟ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ ʥʝʙʝʟʧʝʢʠ ʽ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʜʽʾ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʦʚʦʛʦ ʚʠʜʫ 

ʨʦʙʽʪ. 

ʊʦʤʫ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧ. 4.3 [113], ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʪʨʝʙʘ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʥʝʦʨʜʠʥʘʨʥʠʭ ʩʠʪʫʘʮʽʡ ʫ 

ʨʦʙʦʯʦʤʫ ʧʨʦʮʝʩʽ. ʊʘʢʽ ʩʠʪʫʘʮʽʾ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʣʦʞʝʥʥʷʤ ʪʽʣʘ ʧʨʠ ʨʦʙʦʪʽ, 

ʽʟ ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʧʨʘʮʽʚʥʠʢʦʤ ʪʘ ʧʨʠʣʘʜʘʤʠ, ʧʽʜʽʡʤʘʥʥʷʤ ʚʘʞʢʠʭ ʧʨʝʜʤʝʪʽʚ, ʽʟ 

ʨʦʟʫʤʦʚʦʶ ʽ ʬʽʟʠʯʥʦʶ ʚʪʦʤʦʶ, ʧʝʨʝʰʢʦʜʘʤʠ ʽ ʜʠʩʢʦʤʬʦʨʪʦʤ. ʅʘʧʨʠʢʣʘʜ, 

ʩʠʥʜʨʦʤ çʥʝʩʧʨʠʷʪʣʠʚʦʾ ʙʫʜʽʚʣʽè, ʧʦʛʘʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ 

ʜʞʝʨʝʣ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʨʦʙʦʯʠʤ ʤʽʩʮʝʤ, ʧʦʛʘʥʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʣʶʜʴʤʠ, ʦʙʨʘʟʠ, 

ʚʧʣʠʚ ʙʽʦʨʠʪʤʽʚ, ʥʝʧʨʠʻʤʥʽ ʟʘʧʘʭʠ ʪʦʱʦ [21]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʻʜʠʥʦʶ ʪʘ ʦʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ ʥʘʷʚʥʦʩʪʽ ʙʝʟʧʝʢʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʫʩʫʥʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʫ 
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ʧʦʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚôʷ. ɼʦ ʪʦʛʦ ʞ ʟʘʭʠʩʪ ʨʦʙʽʪʥʠʢʽʚ ʚʽʜ ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ 

ʥʝʟʜʫʞʘʥʴ, ʭʚʦʨʦʙ ʽ ʪʨʘʚʤ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʥʜʘʪʫ ʄʆʇ 

[1, 22, 112ï113, 128]. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʢʦʥʢʫʨʝʥʮʽʷ ʥʘ ʨʠʥʢʫ 

ʩʪʨʽʤʢʦ ʟʤʽʥʶʶʪʴ ʫʤʦʚʠ ʧʨʘʮʽ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʽ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʧʨʘʮʶʶʯʦʾ ʣʶʜʠʥʠ. ʊʦʤʫ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʯʦʾ ʙʝʟʧʝʢʠ ʻ ʨʦʟʨʦʙʢʘ ʻʜʠʥʦʾ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʾ 

ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʘ ʙ ʦʭʦʧʣʶʚʘʣʘ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 

çʄʦʥʽʪʦʨʠʥʛ ʟʜʦʨʦʚô̫  ʧʨʘʮʽʚʥʠʢʽʚè ï ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʚʩʽ 

ʧʨʦʮʝʜʫʨʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚô̫  ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʫʜʴ-ʷʢʠʭ ʚʽʜʭʠʣʝʥʴ [1, 22, 112]. ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʽ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚô̫  ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʪʘ 

ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚô̫  ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʇʨʦʮʝʜʫʨʠ ʦʮʽʥʢʠ ʟʜʦʨʦʚô̫  ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠ ʜʦ ʩʝʙʝ, ʘʣʝ ʥʝ ʦʙʤʝʞʫʚʘʪʠʩʴ ʣʠʰʝ ʤʝʜʠʯʥʠʤʠ ʦʛʣʷʜʘʤʠ, 

ʙʽʦʣʦʛʽʯʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʠʤ ʦʙʩʪʝʞʝʥʥʷʤ, ʦʧʠʪʫʚʘʣʴʥʠʢʘʤʠ 

ʘʙʦ ʘʥʘʣʽʟʦʤ ʤʝʜʠʯʥʠʭ ʢʘʨʪ. ʋ ʢʝʨʽʚʥʠʮʪʚʽ ʄʆʇ ʨʦʟʛʣʷʥʫʪʽ ʪʘʢʦʞ ʝʪʠʯʥʽ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʦʛʣʷʜʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪ. 14 [111] ʧʝʨʝʜʙʘʯʝʥʽ 

ʤʝʜʦʛʣʷʜʠ, ʷʢʽ ʤʘʶʪʴ ʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚô̫  ʽ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ. ʊʘʢʽ ʤʝʜʠʯʥʽ ʦʛʣʷʜʠ ʻ ʜʦʙʨʦʚʽʣʴʥʠʤʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . 

 

1.4.3 ʂʨʠʪʝʨʽʾ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʆɿɹʇ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʷʢ 

ʙʘʛʘʪʦʝʪʘʧʥʠʡ, ʜʝ ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʩʭʦʜʠʥʢʘ ʻ ʢʨʦʢʦʤ ʚʧʝʨʝʜ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʜʝʪʘʣʴʥʽʰʝ ʦʮʽʥʠʪʠ ʢʦʥʢʨʝʪʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ, ʜʝ ʩʘʤʝ ʽʜʝʥʪʠʬʽʢʦʚʫʻʪʴʩʷ ʨʠʟʠʢ 

[143ï144]. 

ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʫ [25, 31], ʧʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʫ, ʷʢʠʡ 

ʽʩʥʫʻ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʥʘʡʰʚʠʜʰʠʡ ʽ ʥʘʜʽʡʥʽʰʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ï ʮʝ ʦʧʠʪʫʚʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʻ 

ʚʠʢʦʥʘʚʮʷʤʠ ʨʦʙʽʪ. ʊʘʢʦʞ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ 
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ʬʘʢʪʫ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʭʪʦ ʟʜʽʡʩʥʶʻ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ï ʬʘʭʽʚʝʮʴ ʟ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʢʦʥʩʫʣʴʪʘʥʪ, ʟʘʧʨʦʰʝʥʠʡ ʟʟʦʚʥʽ, ï ʚʽʥ ʦʧʠʪʫʻ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʚʠʢʦʥʘʚʮʷʤʠ ʨʦʙʽʪ. ɹʘʞʘʥʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʠʪʠ ʪʘʢʠʤ ʨʠʟʠʢʘʤ, ʷʢʽ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʚʘʞʢʦ ʚʠʟʥʘʯʘʶʪʴʩʷ. 

ʉʪʦʩʦʚʥʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʪʫʪ ʽʩʥʫʶʪʴ ʧʦʝʪʘʧʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʘʙʦ 

ʚʟʘʛʘʣʽ ʫʩʫʥʫʪʠ [125ï127]. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʪʘʢʝ ʻ ʥʝʤʦʞʣʠʚʠʤ, ʘʣʝ ʜʘʥʫ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʚʞʜʠ ʪʨʝʙʘ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʪʽ ʨʠʟʠʢʠ, ʷʢʽ 

ʜʦʙʨʝ ʚʽʜʦʤʽ ʪʘ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ ʽ ʟʜʽʡʩʥʠʪʠ 

ʢʦʥʪʨʦʣʴʥʽ ʟʘʭʦʜʠ. ʅʝʦʙʭʽʜʥʦ ʦʙʤʽʨʢʫʚʘʪʠ ʥʘʛʘʣʴʥʽ ʜʽʾ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʫ ʚʠʧʘʜʢʫ ʧʦʷʚʠ ʥʝʦʨʜʠʥʘʨʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʨʦʙʦʯʦʤʫ 

ʧʨʦʮʝʩʽ (ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʾ, ʧʦʞʝʞʽ ʘʙʦ ʚʠʙʫʭʫ) [13]. 

ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʫ ʜʘʥʦʤʫ ʧʝʨʝʣʽʢʫ ʥʝʤʘʻ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ 

ʛʨʘʜʘʮʽʾ ʟʘ ʟʥʘʯʫʱʽʩʪʶ: ʢʦʞʥʠʡ ʦʢʨʝʤʠʡ ʧʫʥʢʪ ʻ ʚʘʞʣʠʚʠʤ ʪʘ ʥʝʟʘʣʝʞʥʠʤ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [25, 

112ï113] ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʡʥʦʚʽʰʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ʧʨʦʚʝʜʝʥʥʷ ʦʛʣʷʜʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ, ʧʝʨʝʚʽʨʢʫ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʽ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʦʧʦʥʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ; 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ; ʚʠʨʽʰʝʥʥʷ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʣʫʯʝʥʥʷ ʜʦ ʦʮʽʥʢʠ 

ʨʠʟʠʢʽʚ ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ; ʚʝʜʝʥʥʷ ʨʝʻʩʪʨʫ; ʽʥʬʦʨʤʫʚʘʥʥʷ ʚʩʽʭ 

ʦʩʽʙ, ʷʢʽ ʟʘʣʫʯʝʥʽ ʜʦ ʨʦʙʦʪʠ; ʢʦʥʪʨʦʣʴ ʟʘ ʚʽʜʧʦʚʽʜʥʽʩʪʶ. ʆʩʦʙʣʠʚʦ 

ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʝʦʙʭʽʜʥʦ ʟʘʣʫʯʘʪʠ ʜʦ 

ʨʦʙʦʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ/ʘʙʦ ʾʭʥʽʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. 

 

1.4.4 ʋʨʘʭʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʞʫ ʨʦʙʦʪʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ 

ɺʠʤʽʨʶʚʘʥʥʷ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʟʤʽʥʠ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚô̫  ʧʨʘʮʽʚʥʠʢʽʚ, ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʩʠʩʪʝʤʫ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʮʽʣʦʶ ʥʠʟʢʦʶ ʧʦʢʘʟʥʠʢʽʚ [118ï122]. ɿʛʽʜʥʦ ʟ 

ʢʦʥʮʝʧʮʽʻʶ, ʱʦ ʚʠʢʣʘʜʝʥʘ ʫ [10], ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʘʥʠʭ ʟʘʭʦʜʽʚ ʤʘʻ 



71 

ʚʠʟʥʘʯʘʪʠʩʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʘ ʜʘʥʽ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʜʘʥʠʤʠ 

ʧʨʘʮʽʚʥʠʢʘ, ʪʦʙʪʦ ï ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʽ. ʊʘʢʘ ʧʝʨʩʦʥʽʬʽʢʘʮʽʷ ʫʤʦʚ ʧʨʘʮʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʙʦʨʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʜʣʷ ʾʭʥʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʥʠʤʠ. ɿʙʽʨ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʽʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɺ ʷʢʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʤʝʞʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʚʽʢ ʽ ʩʪʘʞ 

ʨʦʙʦʪʠ ʫ ʰʢʽʜʣʠʚʠʭ ʽ (ʘʙʦ) ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ, ʷʢʠʡ ʦʙʯʠʩʣʶʻʪʴʩʷ ʫ 

ʨʦʢʘʭ [145]. ɺʘʞʣʠʚʽʩʪʴ ʦʙʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʞʫ ʨʦʙʦʪʠ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʟʨʦʟʫʤʽʣʘ ʡ ʦʯʝʚʠʜʥʘ, ʦʩʢʽʣʴʢʠ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʘʞʫ ʨʦʙʦʪʠ ʟʨʦʩʪʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫʩʽʭ 

ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʙʠʪʢʫ ʻ 

ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʠʪʘʥʥʷ, ʧʽʜʭʦʜʠ ʜʦ ʡʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʥʘʩʪʫʧʥʠʭ, ʙʣʠʟʴʢʠʭ ʟʘ ʽʜʝʦʣʦʛʽʻʶ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʦʮʽʥʢʠ ʽ ʧʦʨʽʚʥʷʥʥʷ ʨʠʟʠʢʫ, ʧʨʦʚʝʜʝʥʠʭ ʄʆʇ, ɺʆʆɿ ʽ ʉʚʽʪʦʚʠʤ 

ɹʘʥʢʦʤ [22, 128, 134, 146]. 

ɿʚʽʪ ʉʚʽʪʦʚʦʛʦ ɹʘʥʢʫ ʧʨʦ ʨʦʟʚʠʪʦʢ ʩʚʽʪʫ çɯʥʚʝʩʪʠʮʽʾ ʚ ʟʜʦʨʦʚôʷè ʤʽʩʪʠʪʴ 

ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ DALY ï ʢʽʣʴʢʽʩʪʴ ʩʢʦʨʠʛʦʚʘʥʠʭ ʥʘ ʽʥʚʘʣʽʜʥʽʩʪʴ 

ʨʦʢʽʚ ʞʠʪʪʷ. ʆʩʥʦʚʥʘ ʽʜʝʷ DALY ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʫʜʴ-ʷʢʘ ʥʝʜʫʛʘ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʽ. ɺ ʽʜʝʘʣʽ, 

ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ ʧʨʦʞʠʪʠ ʩʚʦʻ ʞʠʪʪʷ ʮʽʣʢʦʤ, ʜʦʚʛʦ ʽ ʙʝʟ ʭʚʦʨʦʙ. ʊʘʢʦʞ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ: ʗʧʦʥʽʷ ï 81 ʨʽʢ; ʌʨʘʥʮʽʷ ï 79 ʨʦʢʽʚ, ʉʐɸ ï 77 ʨʦʢʽʚ; 

ʇʦʨʪʫʛʘʣʽʷ ï 75,5 ʨʦʢʫ [147]. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʢʘʟʘʥʦʾ ʢʦʥʮʝʧʮʽʾ, ʢʦʞʥʘ ʣʶʜʠʥʘ, ʷʢʘ ʥʝ ʜʦʞʠʣʘ ʜʦ ʪʘʢʦʛʦ 

ʚʽʢʫ, ʚʪʨʘʯʘʻ ʨʦʢʠ ʩʚʦʛʦ ʞʠʪʪʷ. ʂʦʞʥʠʡ ʝʧʽʟʦʜ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʪʨʘʚʤʠ ʪʘʢʦʞ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʟʜʦʨʦʚôʷ ï ʟʘ ʨʘʭʫʥʦʢ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ɼʘʥʫ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʤʦʞʣʠʚʽʩʪʴ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʨʫʭʣʠʚʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʌʘʭʽʚʮʽ ʉʚʽʪʦʚʦʛʦ 

ʙʘʥʢʫ ʪʘ ɺʆʆɿ ʨʦʟʨʦʙʠʣʠ ʩʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ, ʜʝ ʤʽʩʪʷʪʴʩʷ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʪʫʧʽʥʴ ʚʪʨʘʪʠ ʟʜʦʨʦʚôʷ ʧʨʠ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ 

ʟʘʭʚʦʨʶʚʘʥʥʽ [147]. 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʠʤʠ ʜʘʥʠʤʠ ʫ [148], ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ, ʷʢʽ ʚʪʨʘʯʝʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʭʚʦʨʦʙʠ (DALY), ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʤʥʦʞʝʥʥʷ ʚʘʛʦʚʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ DALY ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʩ. 1.4 [146, 148]. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʝʪʦʜʠʢʠ DALY 

 

ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʘ ʽʜʝʷ DALY ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʙʫʜʴ-ʷʢʘ ʥʝʜʫʛʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʽ, 

ʚʚʦʜʠʪʴʩʷ ʧʦʢʘʟʥʠʢ ʯʘʩʫ ʜʦʞʠʪʪʷ ï YLL (Years Life Lost). ʂʦʞʥʠʡ ʝʧʽʟʦʜ 
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ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʟʜʦʨʦʚô̫  ï YLD (Years Lost to 

Disabilitj). 

ɿʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʦʧʦʚʽʜʽ 

ʉʚʽʪʦʚʦʛʦ ɹʘʥʢʫ, ʟʨʦʩʪʘʶʪʴ ʚʽʜ ʥʘʨʦʜʞʝʥʥʷ ʽ ʜʦ 25-ʨʽʯʥʦʛʦ ʚʽʢʫ, ʘ ʧʦʪʽʤ 

ʧʦʚʽʣʴʥʦ ʟʥʠʞʫʶʪʴʩʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ɺʆʆɿ [149] ʦʜʠʥ DALY ʤʦʞʝ 

ʚʚʘʞʘʪʠʩʷ ʦʜʥʠʤ ʚʪʨʘʯʝʥʠʤ ʨʦʢʦʤ çʟʜʦʨʦʚʦʛʦè ʞʠʪʪʷ. ʉʫʤʘ ʮʠʭ DALYs ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ ʘʙʦ ʪʷʛʘʨ ʭʚʦʨʦʙ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʤʽʨ ʨʦʟʨʠʚʫ ʤʽʞ ʧʦʪʦʯʥʠʤ 

ʩʪʘʥʦʤ ʟʜʦʨʦʚ'ʷ ʡ ʽʜʝʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ ʟʽ ʟʜʦʨʦʚ'ʷʤ, ʢʦʣʠ ʚʩʝ ʥʘʩʝʣʝʥʥʷ ʞʠʚʝ 

ʜʦ ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʙʝʟ ʭʚʦʨʦʙ ʪʘ ʽʥʚʘʣʽʜʥʦʩʪʽ. DALYs ʜʣʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʘʙʦ 

ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʨʦʟʨʘʭʦʚʫʪ̒ʴʩʷ ʷʢ ʩʫʤʘ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷ (YLL) ʯʝʨʝʟ 

ʧʝʨʝʜʯʘʩʥʫ ʩʤʝʨʪʥʩ̔ʪɹ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ  ̔ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʚʥʘʩʣʽʜʦʢ ʽʥʚʘʣʽʜʥʦʩʪʽ 

(YLD) ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʞʠʚʫʪʴ ʟ ʦʪʨʠʤʘʥʠʤ ʩʪʘʥʦʤ ʟʜʦʨʦʚ'ʷ ʘʙʦ ʡʦʛʦ ʥʘʩʣʽʜʢʘʤʠ: 

 

 DALY = YLL + YLD, (1.1) 

 

YLL ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʩʤʝʨʪʝʡ, ʧʦʤʥʦʞʝʥʦʤʫ ʥʘ 

ʩʪʘʥʜʘʨʪʥʫ ʦʯʽʢʫʚʘʥʫ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʫ ʚʽʮʽ, ʚ ʷʢʦʤʫ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʤʝʨʪʴ. ʆʩʥʦʚʥʘ ʬʦʨʤʫʣʘ ʜʣʷ YLL (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʽʥʰʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʧʝʨʝʚʘʛ) ʜʣʷ ʧʝʚʥʦʾ ʧʨʠʯʠʥʠ, ʚʽʢʫ  ̔ʩʪʘʪʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

YLL = N Ĭ L,      (1.2) 

 

ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʩʤʝʨʪʝʡ; 

L ï ʩʪʘʥʜʘʨʪʥʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʫ ʚʽʮʽ ʩʤʝʨʪʽ ʚ ʨʦʢʘʭ. 

ʆʩʢʽʣʴʢʠ YLL ʚʠʤʽʨʶʻ ʧʦʪʽʢ ʽʥʮʠʜʝʥʪʽʚ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷ ʯʝʨʝʟ 

ʩʤʝʨʪʴ, ʧʝʨʩʧʝʢʪʠʚʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘʢʦʞ ʙʫʣʘ ʚʟʷʪʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ YLD ʚ 

ʧʝʨʚʽʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʛʣʦʙʘʣʴʥʦʛʦ ʪʷʛʘʨʷ ʭʚʦʨʦʙ ʚʽʜ ɺʆʆɿ ʟʘ 1990 ʨʽʢ ʽ ʚ 

ʦʥʦʚʣʝʥʥʦʤʫ ʟʘ 2000 ï 2016 ʨʦʢʠ [150]. ʑʦʙ ʦʮʽʥʠʪʠ YLD ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʧʨʠʯʠʥʠ ʚ ʢʦʥʢʨʝʪʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʯʠʩʣʦ ʚʠʧʘʜʢʽʚ ʽʥʮʠʜʝʥʪʽʚ ʚ ʜʘʥʦʤʫ ʧʝʨʽʦʜʽ 

ʧʦʤʥʦʞʫʻʪʴʩʷ ʥʘ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ ʥʘ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, 
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ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʪʷʞʢʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 0 (ʽʜʝʘʣʴʥʝ ʟʜʦʨʦʚ'ʷ) ʜʦ 

1 (ʤʝʨʪʚʠʡ). ʆʩʥʦʚʥʘ ʬʦʨʤʫʣʘ ʜʣʷ YLD ʻ ʪʘʢʦʶ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʧʝʨʝʚʘʛ): 

 

YLD = I Ĭ DW Ĭ L,      (1.3) 

 

ʜʝ I ï ʢʽʣʴʢʽʩʪʴ ʽʥʮʠʜʝʥʪʽʚ; 

DW ï ʚʘʛʘ ʽʥʚʘʣʽʜʥʦʩʪʽ; L ï ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʘʜʢʫ ʜʦ ʨʝʤʽʩʽʾ ʘʙʦ 

ʩʤʝʨʪʽ, ʨʦʢʠ. 

ʅʝʜʘʚʥʻ ʜʦʩʣʽʜʞʝʥʥʷ GBD 2010 [149], ʱʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ɺʆʆɿ ʽ 

ʦʧʫʙʣʽʢʦʚʘʥʝ ʫ 2012 ʨʦʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʚʞʝ ʦʥʦʚʣʝʥʠʡ ʩʪʘʥʜʘʨʪ ʦʯʽʢʫʚʘʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ YLL. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʩʪʠʪʴ ʨʦʟʨʘʭʫʥʦʢ YLD, 

ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʰʠʨʝʥʦʩʪʽ, ʘ ʥʝ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ: 

 

YLD = P Ĭ DW,                          (1.4) 

 

ʜʝ P ï ʢʽʣʴʢʽʩʪʴ ʧʦʰʠʨʝʥʠʭ ʚʠʧʘʜʢʽʚ; 

DW ï ʚʘʛʘ ʽʥʚʘʣʽʜʥʦʩʪʽ. 

ʋ ʧʝʨʚʽʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ çɻʣʦʙʘʣʴʥʠʡ ʪʷʛʘʨ ʭʚʦʨʦʙè ʽ ʦʥʦʚʣʝʥʥʦʤʫ 

ɺʆʆɿ ʟʘ 2000 ï 2004 ʨʦʢʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʝʷʢʽ ʚʘʛʠ ʩʦʮʽʘʣʴʥʠʭ 

ʮʽʥʥʦʩʪʝʡ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ DALY ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʪʨʘʚʤ. ʂʨʽʤ ʚʘʛ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʚʦʥʠ ʪʘʢʦʞ ʚʢʣʶʯʘʣʠ ʜʦ ʩʝʙʝ ʜʠʩʢʦʥʪʫʚʘʥʥʷ ʟʘ ʯʘʩʦʤ ʽ ʚʘʛʫ 

ʟʘ ʚʽʢʦʤ [146]. 

ʊʦʙʪʦ, ʽʩʥʫʻ ʯʘʩʦʚʘ ʧʝʨʰʽʩʪʴ, ʧʽʜ ʷʢʦʶ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʚʠʛʨʘʰʽ ʚ ʟʜʦʨʦʚ'ʾ ʩʴʦʛʦʜʥʽ ʧʦʨʽʚʥʶʶʪʴʩʷ ʽʟ ʮʽʥʥʽʩʪʶ, ʷʢʘ ʧʨʠʩʚʦʶʻʪʴʩʷ 

ʚʠʛʨʘʰʫ ʫ ʟʜʦʨʦʚ'ʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʇʨʦʮʝʩ ʜʠʩʢʦʥʪʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʠʛʨʘʰʽʚ 

ʧʝʨʝʪʚʦʨʶʻ ʾʭʥʻ ʫ ʟʥʘʯʝʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ. ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʫʚʘʥʥʷ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʬʦʨʤʫʣʽ ʜʣʷ DALY, ʩʪʘʥʦʚʠʪʴ 3%. ʆʧʠʩ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 

ʨʽʟʥʠʤʠ ʚʽʢʘʤʠ ʽ ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʯʫʪʪʷ ʣʶʜʝʡ ʧʨʦ 

ʮʽʥʥʽʩʪʴ ʯʘʩʫ, ʧʨʦʞʠʪʦʛʦ ʚ ʢʦʞʥʦʤʫ ʚʽʮʽ (ʚʽʢʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ) ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʴʦʛʦʜʥʽʰʥʽʤ ʜʥʝʤ (ʜʠʩʢʦʥʪʫʚʘʥʥʷ). ɼʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʘʢ ʩʘʤʦ ʻ 

ʩʫʙ'ʻʢʪʠʚʥʠʤʠ, ʷʢ ʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʪʨʝʙʘ ʦʜʥʘʢʦʚʦ ʦʮʽʥʶʚʘʪʠ ʚʩʽ ʚʽʢʠ 

ʪʘ ʚʩʽ ʤʘʡʙʫʪʥʽ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ [146ï150]. 

ʉʪʫʧʽʥʴ ʚʪʨʘʪʠ ʟʜʦʨʦʚôʷ ʧʨʠ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʟʘʭʚʦʨʶʚʘʥʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʡʦʛʦ ʪʷʞʢʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟ 

ʪʘʙʣʠʮʴ, ʨʦʟʨʦʙʣʝʥʠʭ ʬʘʭʽʚʮʷʤʠ ɺʆʆɿ [146ï149]. ʊʘʢʠʤ ʯʠʥʦʤ, DALY ï ʮʝ 

ʢʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʟʙʠʪʢʫ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʪʨʘʯʝʥʦʛʦ 

ʟʜʦʨʦʚô̫  ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʻ ʜʘʥʘ ʩʤʝʨʪʴ ʧʝʨʝʜʯʘʩʥʦʶ 

ʘʙʦ ʪʘʢʠʤ ʯʠʥʦʤ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʚʘʣʽʜʠʟʘʮʽʷ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʦʛʣʷʜʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʡ ʦʩʦʙʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ 

ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʥʘʩʣʽʜʢʦʤ 

ʧʨʠʭʦʚʘʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚô̫  ʰʢʽʜʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʝʨʽʦʜ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

2. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʋʢʨʘʾʥʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʫ ʜʝʨʞʘʚʽ ʜʣʷ 

ʧʨʠʚʝʜʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ɭʉ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʴʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʨʠ 

ʦʮʽʥʮʽ ʫʤʦʚ ʧʨʘʮʽ ʜʦʟʚʦʣʷʪʴ ʫʥʠʢʥʫʪʠ ʩʫʙôʻʢʪʠʚʽʟʤʫ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʫ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʋʢʨʘʾʥʠ, ʜʦʟʚʦʣʠʪʴ ʫʩʫʥʫʪʠ ʥʝʚʽʜʧʦʚʽʜʥʩ̔ʪʴ ʧʽʜʭʦʜʫ 

ʚʠʤʦʛʘʤ ISO 45001. 

4. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ, ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. 
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ʄʝʪʦʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʩʪʦʩʦʚʥʦ 

ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʧʨʘʮʽ, ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʽʚ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʦʟʥʘʯʝʥʦʛʦ ʧʠʪʘʥʥʷ. ʇʦʧʝʨʝʜʥʽʡ 

ʦʛʣʷʜ ʜʦʚʽʚ, ʱʦ ʧʦʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʋʢʨʘʾʥʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʻ ʨʽʟʥʝ ʪʣʫʤʘʯʝʥʥʷ ʽ 

ʩʝʥʩ, ʘ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʝ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʧʦʨʽʚʥʷʣʴʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ. ʈʦʟʨʦʙʢʘ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʪʘ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʻ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʩʽʻʾ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʷʢ ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʪʘʢ ʽ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʝ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ, 

ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ; 

- ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ  

ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

- ʨʦʟʨʦʙʠʪʠ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ 

ʧʦʪʝʥʮʽʡʥʦʾ ʦʮʽʥʢʠ ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʤʝʞʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙôʻʢʪʫ;  

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʥʦʚʥʦʛʦ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ 

ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʟʥʘʯʠʪʠ 

ʟʥʘʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ;  

- ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫ 

ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ; 

- ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʫ 

ʚʠʨʦʙʥʠʯʽ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ  ̔ ʟʘʙʝʟʧʝʯʫʻ ʧʦʙʫʜʦʚʫ 
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ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʨʽʚʥʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙôʻʢʪʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [2, 4, 5, 

13, 19, 20, 28, 35, 36, 37, 38, 39, 40, 143, 144]. 
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ʈʆɿɼɯʃ 2 

ʊɽʆʈɽʊʀʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈʀɿʀʂ-

ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʇɯɼʍʆɼʋ ʇʈʀ ɸʊɽʉʊɸʎɯɰ ʈʆɹʆʏʀʍ ʄɯʉʎʔ 

 

 

2.1 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʜʽʾ 

ʨʽʟʥʦʨʽʜʥʠʭ ʬʘʢʪʦʨʽʚ 

 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʩʪʦʩʦʚʥʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʽʜ ʩʫʤʽʩʥʦʾ ʜʽʾ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʽ ʤʽʥʽʤʫʤʫ 

ʃʽʙʽʭʘ, ʘʣʝ ʡʦʛʦ ʥʝʜʦʣʽʢʦʤ ʻ ʫʨʘʭʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʚʧʣʠʚ [151ï152]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʽʩʥʫʶʪʴ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʥʝ ʤʘʶʪʴ 

ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʭʦʯʘ ʪʝʞ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ 

ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʊʘʢʝ ʧʨʦʪʠʨʽʯʯʷ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʟʘʩʦʙʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʡʤʦʚʽʨʥʽʩʥʠʭ ʦʮʽʥʦʢ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥɹ ʥʝʙʝʟʧʝʢʠ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʘʮʶʶʯʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ 

ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʨʦʙʽʪʥʠʢʽʚ [153]. ʇʨʠʡʤʝʤʦ ʜʦ ʫʚʘʛʠ, ʱʦ ʜʦʪʝʧʝʨ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʦʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ, ʷʢʘ ʚʠʥʠʢʘʣʘ ʧʨʠ ʮʴʦʤʫ, ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ 

ʩʢʣʘʜʦʚʽ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʤʘʶʪʴ ʷʢʽʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʽ ʯʘʩʪʦ ʚʽʜʩʫʪʥʽ ʾʭʥʽ ʢʽʣʴʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ [154]. 

ɯʤʦʚʽʨʥʽʩʥʽ ʤʝʪʦʜʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʘʙʦ ʷʢ ʤʝʞʽ ʨʦʟʧʦʜʽʣʽʚ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʊʘʢʦʞ ʚʦʥʠ ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚ 

ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʙʽʣʴʰʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʘʙʦ ʤʝʞʽ ʨʦʟʧʦʜʽʣʫ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʦʧʫʩʢʘʶʪʴʩʷ ʥʠʞʯʝ ʙʝʟʧʝʯʥʦʛʦ ʧʦʨʦʛʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ 

ʚʠʥʠʢʥʫʪʠ ʩʢʣʘʜʥʽʩʪʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʥʘʧʨʠʢʣʘʜ, ʯʠ ʻ ʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ 

ʜʦʩʪʘʪʥʴʦ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ ʚ 

ʦʮʽʥʢʘʭ ʨʠʟʠʢʫ, ʷʢʽ ʽʛʥʦʨʫʶʪʴʩʷ ʟ ʪʽʻʾ ʧʨʠʯʠʥʠ, ʱʦ ʾʭ ʥʝ ʪʘʢ ʣʝʛʢʦ ʚʢʣʶʯʠʪʠ ʜʦ 

ʘʥʘʣʽʟʫ. ʇʨʠʯʠʥʦʶ ʤʦʞʝ ʙʫʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʷʢʘ ʱʝ ʥʝ 

ʨʦʟʨʦʙʣʝʥʘ, ʘʙʦ ʯʘʩʪʦ ʥʝ ʚʠʩʪʘʯʘʻ ʽʥʬʦʨʤʘʮʽʾ, ʱʦʙ ʚʠʙʠʨʘʪʠ ʨʦʟʧʦʜʽʣ [155]. 
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ɼʣʷ ʡʤʦʚʽʨʥʽʩʥʦʾ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʧʨʠʡʥʷʪʥʦʛʦ 

ʨʠʟʠʢʫ ʘʙʦ ʚʝʣʠʯʠʥʫ ʧʨʠʡʥʷʪʥʦʾ ʙʝʟʧʝʢʠ. ɺ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʤʠʣʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠ ʦʮʽʥʮʽ ʙʝʟʧʝʢʠ. ʎʝ ʫʩʢʣʘʜʥʶʻ 

ʧʨʦʮʝʜʫʨʫ ʦʮʽʥʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʚʞʜʠ ʻ ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʩʧʨʘʚʞʥʻ ʟʥʘʯʝʥʥʷ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʦʙʣʘʩʪʽ ʟʤʽʥʠ ʚʠʤʽʨʶʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʝ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʙʝʟʧʝʯʥʦʾ 

ʦʙʣʘʩʪʽ, ʘ ʩʧʨʘʚʞʥʻ ï ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʨʠʟʠʢʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʫʥʝʤʦʞʣʠʚʣʶʻʪʴʩʷ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʩʪʠʤ ʘʣʛʝʙʨʘʾʯʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ 

ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʯʠʥʥʠʤʠ ʥʦʨʤʘʤʠ ʙʝʟʧʝʢʠ. ʄʦʞʣʠʚʘ ʪʽʣʴʢʠ 

ʽʤʦʚʽʨʥʽʩʥʘ ʦʮʽʥʢʘ ʙʝʟʧʝʢʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʥʘʣʝʞʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ʦʙʣʘʩʪʽ ʙʝʟʧʝʯʥʠʭ ʟʥʘʯʝʥʴ ʘʙʦ ʦʙʣʘʩʪʽ ʨʠʟʠʢʫ. 

ɯʤʦʚʽʨʥʽʩʪʴ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʜʦʩʠʪʴ ʚʠʩʦʢʫ, ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʘʜʘʥʫ ʡʤʦʚʽʨʥʽʩʪʴ, ʘ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ï ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʤʘʣʦʶ [156]. ɿʘʨʘʟ 

ʧʨʠ ʚʠʟʥʘʯʝʥʥ ̔ ʨʠʟʠʢʫ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚ 

ʜʝʨʞʘʚʽ ʟʘʧʨʦʚʘʜʞʝʥʦ ʤʽʞʥʘʨʦʜʥʫ ʤʝʪʦʜʠʢʫ [157]. 

ʋ ʩʪʘʪʠʩʪʠʮʽ ʟʤʽʥʥʠʤʠ ʻ ʡʤʦʚʽʨʥʦʩʪʽ. ɺ ʷʢʦʩʪʽ çʜʽʡʩʥʦʛʦ ʩʪʘʥʫè ʩʠʩʪʝʤʠ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʤ ʢʨʠʪʝʨʽʷʤ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʽ ʚʠʜʽʣʷʻʪʴʩʷ ʩʝʨʝʜ ʙʝʟʣʽʯʽ 

ʤʦʞʣʠʚʠʭ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʌʦʨʤʦʶ ʚʠʨʘʞʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʠʟʠʢʫ ʻ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ, ʟʚʝʜʝʥʠʡ ʜʦ ʡʤʦʚʽʨʥʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʜʝʷʢʦʾ ʥʝʙʘʞʘʥʦʾ ʧʦʜʽʾ. ʅʘʜʘʣʽ ʽʤʦʚʽʨʥʽʩʪʴ ʪʘʢʦʾ ʧʦʜʽʾ, ʜʝʷʢʘ ʦʮʽʥʢʘ 

ʦʯʽʢʫʚʘʥʦʾ ʰʢʦʜʠ, ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʦʜʠʥ ʧʦʢʘʟʥʠʢ, ʘ ʦʪʞʝ, ʢʦʤʙʽʥʫʻʪʴʩʷ ʥʘʙʽʨ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʨʠʟʠʢʫ ʽ ʰʢʦʜʠ. ʋ ʩʪʘʪʠʩʪʠʯʥʽʡ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʬʫʥʢʮʽʶ 

ʨʠʟʠʢʫ ʦʮʽʥʢʠ ŭ(x) ʜʣʷ ʧʘʨʘʤʝʪʨʘ ɗ, ʱʦ ʦʙʯʠʩʣʝʥʘ ʧʨʠ ʜʝʷʢʠʭ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʘʭ x, ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʚʪʨʘʪ()( )xL dq,  

[158]: 

 

 
() ()( ) ( ) ,|, dxxfxLR qdqq Ö=ñ  

(2.1) 

 

ʜʝ ()( )xL dq,  ï ʬʫʥʢʮʽʷ ʚʪʨʘʪ ʚʽʜ ʧʝʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʮʽʥʢʠ ɗ ʽ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ 
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ŭ(x); 

( )q|xf ï ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʥʝʙʘʞʘʥʦʾ ʧʦʜʽʾ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʤʘʻ ʩʝʥʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʬʦʨʤ ʚʠʨʘʟʫ (2.1) ʜʣʷ 

ʽʩʪʦʪʥʦʛʦ ʩʧʨʦʱʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʧʨʦʚʝʜʝʥʥʷ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʤʦʚʽʨʥʽʩʪʴ ʥʝʙʘʞʘʥʦʾ ʧʦʜʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʯʝʨʝʟ ʯʘʩʪʦʪʫ ʨʝʘʣʽʟʘʮʽʾ ʥʝʙʝʟʧʝʢ: 

 

 
( )

()
()

,|
xQ

tN
xfP == q  (2.2) 

 

ʜʝ N(t) ï ʯʠʩʣʦ ʜʝʷʢʠʭ ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ ʟʘ ʯʘʩ t; 

Q(x) ï ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʜʝʷʢʠʭ ʧʦʜʽʡ ʫ ʩʠʩʪʝʤʽ. 

ʆʮʽʥʢʘ ʨʠʟʠʢʫ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʘ ʫʤʦʚʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʽʟ ʧʨʠʧʫʱʝʥʥʷʤ, ʱʦ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʦʤʠʡ 

[159]. ʎʝ ʦʟʥʘʯʘʪʠʤʝ, ʱʦ ʧʦʜʽʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʞʝ ʚʽʜʙʫʣʘʩʴ. 

ɼʣʷ ʬʫʥʢʮʽʾ ʚʪʨʘʪ()( )xL dq,  ʧʨʠʡʤʘʶʪʴ ʜʝʷʢʫ ʚʘʨʪʽʩʥʫ ʤʽʨʫ ʦʜʠʥʠʮʽ 

ʨʠʟʠʢʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʩʣʽʜʢʠ ʷʢʦʾ-ʥʝʙʫʜʴ ʧʦʜʽʾ. ʅʘʧʨʠʢʣʘʜ, ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʨʦʙʦʪʦʜʘʚʮʷ ʚʘʨʪʽʩʥʘ ʤʽʨʘ ʨʠʟʠʢʫ ʧʨʠʡʤʘʪʠʤʝʪʴʩʷ ʪʘʢʦʶ, ʱʦ ʜʦʨʽʚʥʶʻ ʨʦʟʤʽʨʫ 

ʧôʷʪʠʨʽʯʥʦʛʦ ʟʘʨʦʙʽʪʢʫ ʧʨʘʮʽʚʥʠʢʘ, ʟʛʽʜʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɺʩʪʘʥʦʚʣʝʥʥʷ 

ʧʦʜʽʙʥʦʾ ʚʘʨʪʽʩʥʦʾ ʦʮʽʥʢʠ ʤʦʞʝ ʙʫʪʠ ʜʦʨʝʯʥʠʤ ʽ ʜʣʷ ʽʥʰʠʭ ʨʽʚʥʽʚ ʪʷʞʢʦʩʪʽ 

ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ, ʧʨʠ 

ʟʘʙʨʫʜʥʝʥʥʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʥʘʨʘʟʽ ʤʘʻ ʤʽʩʮʝ 

ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ, ʚʽʜʯʫʪʪʷʤ ʽ ʨʠʟʠʢʦʤ: 

 

 
,lg
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C

k
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ʜʝ, r ï ʨʽʚʝʥʴ ʦʟʥʘʯʝʥʦʛʦ ʨʠʟʠʢʫ; 
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ʉ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʷʚʥʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʚʽʪʨʽ, ʤʛ/ʤ
3
; 

k ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ; 

ʉ0ï ʥʘʡʤʝʥʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʧʨʠ ʷʢʽʡ ʚʞʝ ʚʽʜʯʫʚʘʻʪʴʩʷ ʜʽʷ.  

ʗʢʱʦ ʚʟʷʪʠ ʟʘ ʦʩʥʦʚʫ ʽʩʥʫʶʯʽ ʥʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʨʝʯʦʚʠʥʠ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʚʽ 

ʟʘʢʨʽʧʣʝʥʽ ʪʦʯʢʠ ʟʘʣʝʞʥʦʩʪʽ (2.3). ɺʠʢʦʥʘʻʤʦ ʟʘʤʽʥʫ1/k ʥʘ ɚ ʜʣʷ ʩʧʨʦʱʝʥʥʷ 

ʧʝʨʝʪʚʦʨʝʥʴ:  
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ʈʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (2.4) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ɻɼʂʩʜ, ʧʨʠʡʤʘ̒ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʤʫ, ʱʦ ʥʘʩʣʽʜʢʠ ʜʽʾ ʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʣʶʜʠʥʫ ʚ 

ʧʨʦʮʝʩʽ ʾʾ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ, ʟʥʘʡʜʝʥʦ ʫ 

ʨʽʚʥʷʥʥʷʭ (2.5)ï(2.7). ɺʽʜʤʽʥʥʽʩʪʴ (2.7) ʚʽʜ ʚʽʜʦʤʦʛʦ ʢʣʘʩʠʯʥʦʛʦ ʚʠʨʘʟʫ ʜʣʷ 

ʟʘʣʝʞʥʦʩʪʽ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ (2.7) ʤʽʩʪʠʪʴ ʚʽʣʴʥʠʡ ʯʣʝʥ 10
-6
, 

ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʝʨʭʥʶ ʛʨʘʥʠʮʶ ʜʽʾ. ɯʥʰʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʠʨʘʟʫ (2.7) ʪʫʪ ʻ 

ʚʚʝʜʝʥʥʷ ʥʦʨʤʫʚʘʥʥʷ ʨʠʟʠʢʫ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʃʂ50 ʽ ɻɼʂʩʜ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ 

ʦʙʯʠʩʣʠʪʠ ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʫ ʚʽʜ ʣʦʛʘʨʠʬʤʘ 

ʥʦʨʤʦʚʘʥʦʛʦ ʚʽʜʥʦʩʥʦ ɻɼʂʩʜ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ. ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ (2.7) ʻ 

ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʚʽʜʦʤʦʛʦ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʚ ʯʘʩʪʠʥʽ ʜʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʶʶʯʦʾ ʣʶʜʠʥʠ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʻʤʦ ʥʘʜʘʣʽ ʟʘʣʝʞʥʦʩʪʽ ʨʠʟʠʢʫ ʜʣʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ, ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʰʫʤʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʜʽʾ ʨʽʟʥʦʨʽʜʥʠʭ ʬʘʢʪʦʨʽʚ 

(ʪʘʙʣ. 2.1). 

ʇʨʠ ʦʮʽʥʮʽ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʦʩʥʦʚʥʦʶ ʜʽʻʶ ʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʜʝʢʦʪʨʫ ʚʣʘʩʪʠʚʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ. ɸʣʝ ʥʘ ʮʽʡ 

ʩʪʘʜʽʾ ʚʠʥʠʢʘʻ ʧʝʚʥʘ ʩʢʣʘʜʥʽʩʪʴ. ɺʦʥʘ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʧʦʧʝʨʝʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʚʦʜʠʣʠʩʷ 

ʥʘʨʘʟʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ çʜʦʟʘ ï ʝʬʝʢʪè, ʜʦʮʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʷʚʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘʙʣ. 2.1. ʊʘʢ ʩʘʤʦ, ʚʢʘʟʘʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʞʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ. ɯʟ 

ʧʦʜʘʣʴʰʠʤ ʟʚʝʜʝʥʥʷʤ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʻʜʠʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʨʘʟʦʤ. ɸʣʝ ʫ ʪʘʢʦʤʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠ ʨʦʟʛʣʷʜ ̔ʭʘʨʘʢʪʝʨʫ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ çʜʽʷ ï ʚʽʜʯʫʪʪʷ ï ʨʝʘʢʮʽʷè, ʮʝ ʥʝ 

ʻ ʧʨʠʥʮʠʧʦʚʠʤ. 
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ʊʘʙʣʠʮʷ 2.1 ï ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʜʽʾ ʨʽʟʥʦʨʽʜʥʠʭ 

ʬʘʢʪʦʨʽʚ 

ʇʘʨʘʤʝʪʨʠ 

ʷʢʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ 

ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʶ-

ʚʘʥʥʷ 

ʅʦʨʤʘʪʠʚ 

ʧʨʠʡʥʷʪʥʦʛʦ 

ʨʽʚʥʷ 

ʅʘʜʤʽʨʥʠʡ 

ʨʽʚʝʥʴ 

ʌʦʨʤʫʣʘ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʨʠʟʠʢʫ 

ʍʽʤʽʯʥʽ 

ʨʝʯʦʚʠʥʠ 
ʤʛ/ʤ

3
 

ɻɼʂʩʜ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʝʯʦʚʠʥʠ 

ʃʂ50 ɻɼʂ

C
br lg10 6 Ö+= -  

ʐʫʤ ʜɹɸ ɻɼʈ 130 ʜɹɸ 
0

6 lg038,010
I

I
r Ö+= -  

ɯʦʥʽʟʫʶʯʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 
ʤɿʚ ʨʽʢ

-1
 
ʃʽʤʽʪ ʜʦʟʠ, 

ɻɼʈ=20 
>50 

ɻɼʈ

D
r Elg358,010 6 Ö+= -  

ɽʣʝʢʪʨʦ-

ʤʘʛʥʽʪʥʽ 

ʢʦʣʠʚʘʥʥʷ 

ɺʪ/ʤ
2
 

ɻɼɽɽ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʯʘʩʪʦʪʠ 

>500 
ɻɼɽɽ

E
kr lg10 6 Ö+= -  

 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ. ɺʠʨʘʟʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʟʘ ʫʤʦʚʠ ʜʽʾ ʨʽʟʥʦʨʽʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.1. ɺʠʙʽʨ 

ʢʦʝʬʽʮʽʻʥʪʽʚ b ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʣʷ ʢʦʞʥʦʾ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʦʢʨʝʤʦ. ɿʘ 

ʘʥʘʣʦʛʽʻʶ, ʢʦʝʬʽʮʽʻʥʪ k ï ʪʘʢ ʩʘʤʦ ʦʙʠʨʘʻʪʴʩʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʪʝʨʚʘʣʫ 

ʯʘʩʪʦʪ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʨʘʟ (2.7) ʚʟʷʪʠʡ ʟʘ 

ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʨʝʪʥʠʭ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʷʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʯʘʩ ʯʝʨʛʦʚʦʾ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɺʠʨʘʟʠ, ʱʦ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 2.1, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥ ̫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʽ 

ʢʦʨʠʛʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ [143, 160]. 
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ɺʽʜʧʦʚʽʜʥʦ, ʟʘ ʫʤʦʚ, ʧʨʠ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ʤʘʻ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʚʽʜ 

ʧʨʠʡʥʷʪʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ, ʚʝʣʠʯʠʥʫ ʨʠʟʠʢʫ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʽʟ 

ʧʨʠʧʫʱʝʥʥʷʤ, ʱʦ ʟʤʽʥʘ ʡʦʛʦ ʚʝʣʠʯʠʥʠ ʚʽʜ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ʻ ʣʽʥʽʡʥʦʶ [161]: 

 

 
,Fri Ö=a  (2.8) 

 

ʜʝ Ŭ=10
-6
/ɻɼʈ; 

F ï ʚʝʣʠʯʠʥʘ ʬʘʢʪʦʨʘ F< ɻɼʈ. 

ʅʘʜʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʩʫʤʘʨʥʦʛʦ ʡʤʦʚʽʨʥʦʛʦ ʨʠʟʠʢʫ ʚ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʅʘʩʘʤʧʝʨʝʜ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʡʤʦʚʽʨʥʦʛʦ 

ʨʽʯʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ r i, ʘ ʧʦʪʽʤ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʝʣʠʯʠʥʘ 

ʡʤʦʚʽʨʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ: 

 

 
( )

1 1

1 1
n

iR r
=

= - -Ô , (2.9) 

 

ɺʠʱʝʥʘʚʝʜʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʪʨʠʤʘʥʥʷ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʘʭʫʥʢʫ 

ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ ʚʚʝʜʝʥʥʷ ʤʥʦʞʠʥʠ ʰʢʘʣ 

ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʢʽʣʴʢʠ ʧʨʘʮʽʚʥʠʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ 

ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ [20, 154, 162]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʙʫʜʴ-ʷʢʦ ʾʢʽʣʴʢʦʩʪʽ 

ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷ [4, 19, 160]. 
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2.2 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʢ̔ ʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʮʽʥʢʠ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʚʦʭ ʜʝʷʢʠʭ ʚʝʣʠʯʠʥ 

ʝʢʚʽʚʘʣʝʥʪʥʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʾ ʜʦ ʝʢʩʪʝʥʩʠʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʣʠʚʫ 

[163]. ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʜʦʟʘ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʽ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʾʾ ʜʽʾ. ʍʦʯʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʥʝ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʘʙʩʦʣʶʪʥʦ 

ʚʽʨʥʠʡ, ʪʦʤʫ ʱʦ ʥʝ ʤʘʻ ʫʨʘʭʫʚʘʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʨʦʙʽʪʥʠʢʘ ʫ ʟʦʥʽ ʜʽʾ 

-̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ [164]. ɼʣʷ ʪʘʢʦʛʦ ʫʨʘʭʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʤʦ ʽʤʦʚʽʨʥʽʩʪʴ 

ʥʘʷʚʥʦʩʪʽ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʙʫʜʽʚʝʣʴʥʠʢʘ ʟʘ ʪʘʢʦʶ 

ʬʦʨʤʫʣʦʶ: 

 

 
p

i

v

iv PPP
i

Ö= , (2.10) 

 

ʜʝ ʈ̔
v
 ï ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʙʫʜʽʚʝʣʴʥʠʢʘ; 

ʈ̔
ʨ
 ï ʽʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʨʦʙʽʪʥʠʢʘ ʫ ʟʦʥʽ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ 

ʬʘʢʪʦʨʫ. 

ɺʦʜʥʦʯʘʩ, ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʪʘ ʽʤʦʚʽʨʥʽʩʪʴ 

ʧʝʨʝʙʫʚʘʥʥʷ ʨʦʙʽʪʥʠʢʘ ʫ ʟʦʥʽ ʡʦʛʦ ʜʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 

 CM

v
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v
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i TtP = , (2.11) 

 

ʜʝ, ti
v
 ï ʯʘʩ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʨʦʙʽʪʥʠʢʘ; 

ti
p
 ï ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚʧʽʚʨʦʙʽʪʥʠʢʘ ʫ ʟʦʥʽ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ; 

ʊʉʄ ï ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ ʨʦʙʽʪʥʠʢʘ. 

ʇʦʩʣʽʜʦʚʥʦ ʧʽʜʩʪʘʚʣʷʶʯʠ ʜʘʥʽ ʚʠʨʘʟʠ ʫ ʚʠʨʘʟ (2.10), ʦʪʨʠʤʘʻʤʦ 

ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʨʦʙʽʪʥʠʢʘ: 
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ʇʨʠ ʥʘʷʚʥʦʩʪʽ 2, 3, é, n ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʨʦʙʽʪʥʠʢʘ, 

ʽʤʦʚʽʨʥʽʩʪʴ ʾʭʥʴʦʾ ʜʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ʅʘ ʨʠʩ. 2.1 ʥʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʨʦʙʽʪʥʠʢʘ n ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ. 

 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ɿʘʣʝʞʥʽʩʪʴ ʈ0 (n) ʜʽʾ -̔ʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ 

constt p

j =  
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ɿʘ ʫʤʦʚʠ, ʱʦ ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʽʪʥʠʢʽʚ ʻ ʚʽʜʦʤʦʶ, 

ʟʜʽʡʩʥʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

 

() () ()
N

nPNPNPN
P n

nn
002010 ...21 +++

= , (2.14) 

 

ʜʝ N1, N2, é Nn ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ 1, 2, 3, é, n 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ; 

ʈ0(1), ʈ0(2), ... ʈ0 (n) ï ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʨʦʙʽʪʥʠʢʽʚ 1, 2, 3, é, n ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ; 

N ï ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʨʦʙʽʪʥʠʢʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ÖÖ= , (2.15) 

 

ʜʝ ʈj
b
 ï ʽʤʦʚʽʨʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʜʣʷ ʨʦʙʽʪʥʠʢʘ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ); 

ʈj
ʨ
ï ʽʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʢʘ ʫ ʟʦʥʽ ʜʽʾ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ(ʨʝʯʦʚʠʥʠ); 

ʈj
nc
ïʫʨʘʞʘʶʯʘ ʟʜʘʪʥʽʩʪʴ ʥʘ̫ʚʥʦʛʦ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ). 

ɯʤʦʚʽʨʥʽʩʪʴ ʧʨʠʩʫʪʥʦʩʪʽ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʨʦʙʽʪʥʠʢʘ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ) ʪʘ ʽʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʢʘ ʫ ʟʦʥʽ ʜʽʾ ʮʴʦʛʦ 

ʬʘʢʪʦʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.11). ɼʦ ʪʦʛʦ ʞ, ʫʨʘʞʘʶʯʘ ʟʜʘʪʥʽʩʪʴ j-ʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

 

 j

jnc

j
D

d
P = , (2.16) 
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ʜʝ dj ï ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ (ʚʤʽʩʪ) j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ); 

Dj ï ʛʨʘʥʠʯʥʠʡ ʨʽʚʝʥʴ (ʚʤʽʩʪ) j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ). 

ɼʦ ʪʦʛʦ ʞ, ʥʘʛʦʣʦʩʠʤʦ ʥʘ ʪʦʤʫ, ʱʦ ʛʨʘʥʠʯʥʠʡ ʨʽʚʝʥʴ (ʚʤʽʩʪ) j-ʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ (ʨʝʯʦʚʠʥʠ) ï ʮʝ ʪʘʢʠʡ, ʟʘ ʷʢʦʛʦ ʨʦʙʽʪʥʠʢʠ ʧʽʜʣʷʛʘʶʪʴ 

ʥʘʡʰʚʠʜʰʽʡ ʝʚʘʢʫʘʮʽʾ ʟ ʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ. ʗʢʱʦ ʧʽʜʩʪʘʚʠʪʠ ʫ ʚʠʨʘʟ (2.15) 

ʬʦʨʤʫʣʠ ʜʣʷ ʈj
b
, ʈj
ʨ
 ʽ ʈj

nc
, ʦʪʨʠʤʘʻʤʦ: 

 

 jCM

j

p

j

b

j

b
DT

dtt
P

j Ö

ÖÖ
=

2 . (2.17) 

 

ɯʤʦʚʽʨʥʽʩʪʴ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʪ ʬʘʢʪʦʨʽʚ ʥʘ ʣʶʜʠʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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11 . (2.18) 

 

ʅʘ ʨʠʩ. 2.2 ʥʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʽʾ ʥʘ ʨʦʙʽʪʥʠʢʘ ʪ hʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ. 

ʗʢʱʦ ʚʽʜʦʤʘ ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʽʪʥʠʢʽʚ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʰʢʽʜʣʠʚʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ 

ʮʽʣʦʤʫ: 
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. (2.19) 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ 

ʨʦʟʨʘʭʦʚʘʥʦ ̔ʤʦʚʽʨʥʽʩʪʴ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʪʘ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ ʥʘ ʧʨʘʮʶʶʯʦʛʦ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʶʶʯʦʛʦ ʚ 

ʟʦʥʽ ʾʭʥʴʦʾ ʜʽʾ. 



89 

 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ɿʘʣʝʞʥʽʩʪʴ Pb(m) ʚʽʜ ʪ-ʦʾ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ dj/Dj 

(tj
b
itj

p
 = const) 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʦʟʥʘʯʝʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʰʢʦʜʠ ʜʦʟʚʦʣʠʪʴ 

ʚʨʘʭʫʚʘʪʠ ʨʝʘʣʴʥʠʡ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ, ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʴ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʙʫʜʴ-ʷʢʦ ʾʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ 

ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʙʫʜʽʚʝʣʴʥʠʢʽʚ (ʈʄ), ʘ ʪʘʢʦʞ ʚʠʜʽʣʷʪʠ 

ʥʝʙʝʟʧʝʯʥʽ ʟʦʥʠ ʤʽʞ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʽ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʤʘʨʰʨʫʪʠ ʧʝʨʝʩʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʫ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʘʪʝʩʪʘʮʽʾ ʈʄ 

ʧʨʘʮʶʶʯʠʭ  ̔ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ 

ʧʨʘʮʽ [28, 39, 165]. 

ʈʦʟʚʠʪʦʢ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʥʝ ʪʽʣʴʢʠ 

ʫ ʚʠʣʫʯʝʥʥʽ ʟ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʘʮʽʚʥʠʢʘ ʥʝʟʥʘʯʥʠʭ ʟʘ ʚʧʣʠʚʦʤ ʰʢʽʜʣʠʚʠʭ ʽ 
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ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʽ ʚ ʜʦʩʢʦʥʘʣʦʤʫ ʨʦʟʛʣʷʜʽ ʨʠʟʠʢ-

ʫʪʚʦʨʶʶʯʠʭ ʯʠʥʥʠʢʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʩʬʝʨʽ [144, 165ï166]. 

 

 

2.3 ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʦʢʘʟʥʠʢ ʨʠʟʠʢʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ 

ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

 

ʋʤʦʚʠ ʧʨʘʮʽ ʷʢ ʧʝʚʥʘ ʩʫʢʫʧʥʽʩʪʴ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʦʷʚʣʷʶʪʴʩ ̫ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽ ʜʽʪʁ ɹʥʘ ʟʜʦʨʦʚôʷ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ. ɼʣʷ 

ʨʦʟʨʦʙʢʠ ʪʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʧʦʙʽʛʘʪʠʤʫʪʴ ʟʥʠʞʝʥʥʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ, 

ʚʠʥʠʢʥʝʥʥʶ ʚ ʥʝʾ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʚʠʧʘʜʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ, ʥʝʦʙʭʽʜʥʝ ʦʙôʻʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʪʦʛʦ ʚʧʣʠʚʫ, ʷʢʠʡ ʤʘʶʪʴ ʫʤʦʚʠ 

ʧʨʘʮʽ ʥʘ ʣʶʜʠʥʫ [167]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʪʘʢʽ ʟʘʩʦʙʠ ʷʢʽʩʥʦʾ ʽ ʢʽʣʴʢʽʩʥʦʾ 

ʦʮʽʥʢʠ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʙ ʽʟ ʜʦʩʪʘʪʥʴʦʶ ʦʙôʻʢʪʠʚʥʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʠʪʠ ʪʦʡ 

ʥʘʷʚʥʠʡ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʽʚʥʠʢʘ 

[168]. ɺʽʜʦʤʦ, ʱʦ ʜʽʷ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʪʽʣʴʢʠ ʨʦʙʦʯʦʶ ʟʦʥʦʶ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʩʪʽʨ, ʫ ʷʢʦʤʫ 

ʨʦʟʪʘʰʦʚʘʥʦ ʈʄ ʧʦʩʪʽʡʥʦʛʦ ʘʙʦ ʪʠʤʯʘʩʦʚʦʛʦ (ʥʝʧʦʩʪʽʡʥʦʛʦ) ʧʝʨʝʙʫʚʘʥʥʷ 

ʨʦʙʽʪʥʠʢʽʚ ʧʽʜ ʯʘʩ ʾʭʥʴʦʾ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [18, 169], ʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʫ 

ʧʨʦʩʪʦʨʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ [13]. ʈʦʙʦʪʫ 

ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʤʦʞʥʘ ʧʨʠʨʽʚʥʷʪʠ ʜʦ ʨʦʙʦʪʠ ʚʠʩʦʢʦʤʝʭʘʥʽʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʍʦʯʘ ʫ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʻ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʧʝʚʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʠʪʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ. ʊʘʢʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ ʟʘʡʥʷʪʠʭ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʽ ʨʦʣʴ ʛʽʛʽʻʥʠ ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʚ ʦʟʥʘʯʝʥʽʡ ʩʬʝʨʽ [170]. ɺʩʽ ʥʝʙʝʟʧʝʯʥʽ ʽ 

ʰʢʽʜʣʠʚʽ ʚʠʨʦʙʥʠʯʽ ʯʠʥʥʠʢʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ 
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ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʥʘ ʷʢʫ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ʉʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʧʨʘʮʽ 

[167, 171]. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʮʽʣʫ 

ʥʠʟʢʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʨʽʚʝʥʴ ʷʢʠʭ ʧʝʨʝʙʽʣʴʰʫʻ 

ʽʩʥʫʶʯʽ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʪʠʚʠ [170]. 

ʋ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʘʮʶʶʯʠʭ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ ʧ̔ ʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ ʈʄ 

ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʰʢʽʜʣʠʚʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʐʍʈ) ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʥʽ: ʢʠʩʣʦʪʘ ʩʽʨʯʘʥʘ, ʚʫʛʣʝʚʦʜʥʽ ʘʣʽʬʘʪʠʯʥʽ, ʚʫʛʣʝʮʶ ʧʠʣ, 

ʣʫʛʠ ʾʜʢʽ, ʧʠʣ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʤʘʩʣʘ ʤʽʥʝʨʘʣʴʥʽ ʥʘʬʪʦʚʽ, 

ʤʘʨʛʘʥʝʮʴ, ʟʘʣʽʟʘ ʦʢʩʠʜ, ʢʩʠʣʦʣ, ʫʘʡʪ-ʩʧʽʨʽʪ, ʪʝʪʨʘʭʣʦʨʪʠʣʝʥ, ʘʤʽʘʢ, ʝʪʠʣʫ 

ʙʨʦʤʽʜ, ʙʝʥʟʠʥ, ʪʨʠʥʘʪʨʽʻʚʘ ʩʽʣʴ. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʮʠʭ ʨʝʯʦʚʠʥ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢ, 

ʥʘʚʝʜʝʥʠʭ ʫ [172ï173] ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʥʦʩʥʦʛʦ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʫ ɼʦʟʦʨ-ʉ-ʇ. ɼʘʥʠʡ ʧʨʠʣʘʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʛʦʨʶʯʠʭ ʛʘʟʽʚ 

ʽ ʾʭʥʽʭ ʧʘʨʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʦʩʴ, ʱʦ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʤʽʩʪʫ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ 

ʟʦʥʠ ʨʦʙʽʪʥʠʢʽʚ ʜʝʢʽʣʴʢʦʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʜʽʾ ʾʭʥʷ ʩʫʤʘ 

ʚʽʜʥʦʰʝʥʴ ʬʘʢʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʞʥʦʛʦ ʟ ʥʠʭ (K1, K2, é, Kn) ʫ ʧʦʚʽʪʨʽ ʜʦ 

ʾʭʥʴʦʾ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ï ɻɼʂ (ɻɼʂ1, ɻɼʂ2, é, ɻɼʂn) ʥʝ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʜʠʥʠʮʶ: 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (ʪʘʙʣ 2.1) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʯʝʥʴ ʬʘʢʪʠʯʥʦʛʦ ʚʤʽʩʪʫ ʐʍʈ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ 
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ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɺʠʙʽʨ ʢʦʝʬʽʮʽʻʥʪʽʚ b ʫ ʚʠʨʘʟʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ (ʪʘʙʣ. 2.1) ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʚʠʟʥʘʯʝʥʦʾ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʫʤʦʚ ʧʨʘʮʽ ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ. 

ʇʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʘʮʽʚʥʠʢʽʚ 

ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʠʣ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ɻɼʂ: ʟʘʣʽʟʦ ʤʝʪʘʣʝʚʝ, ʜʽʦʢʩʠʜ ʢʨʝʤʥʽʶ 

ʢʨʠʩʪʘʣʽʯʥʦʛʦ, ʧʠʣ ʚʫʛʣʝʮʶ, ʧʠʣ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʪʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟ ʧʦʚʽʪʨʷʥʠʤʠ ʨʝʦʤʝʪʨʘʤʠ ʇʈʋ-4, 

ʬʽʣʴʪʨʦʤ ɸʌɸ-ɺ-18 ʪʘ ʚʘʛʽʚ ʝʣʝʢʪʨʦʥʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ANG 200C ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʠʭ ʧʨʠʤʽʱʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʠʣʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʽʟ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ (ʚʘʛʦʚʦʛʦ) ʤʝʪʦʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʝʪʦʜʠʢʠ, ʥʘʚʝʜʝʥʦʾ ʫ [172ï173]. ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʧʠʣʫ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ ʟʘʩʪʦʩʦʚʫʻʤʦ ʚʠʨʘʟ 

(2.7). 

ʉʝʨʝʜ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜ ʯʘʩ 

ʘʪʝʩʪʘʮʽʾ, ʥʘ ʈʄ ʢʦʚʘʣʷ ʥʘ ʤʦʣʦʪʘʭ ʽ ʧʨʝʩʘʭ ʚʠʷʚʣʝʥʝ ʧʝʨʝʚʠʱʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʙʨʘʮʽʾ. ʆʢʪʘʚʥʽ ʨʽʚʥʽ ʚʽʙʨʘʮʽʾ ʥʦʨʤʫʶʪʴʩʷ ʟʛʽʜʥʦ ʟ 

[174ï175] ʽ ʚʠʤʽʨʶʚʘʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ, ʥʘʚʝʜʝʥʦʾ ʫ [175], ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ çɸʣʴʬʘʨʘʜ ʧʣʶʩ - ɸʈʇè. 

ʇʨʠ ʯʘʩʪʦʪʥʦʤʫ (ʩʧʝʢʪʨʘʣʴʥʦʤʫ) ʘʥʘʣʽʟʽ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʾ, ʱʦ 

ʥʦʨʤʫʶʪʴʩʷ, ʻ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ ʯʠ 

ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ (ʘʙʦ ʾʭʥʽ ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʽ ʚ ʜɹ), ʟʘʤʽʨʷʥʽ ʚ ʦʢʪʘʚʥʠʭ ʘʙʦ ʚ 

1/3-ʦʢʪʘʚʥʠʭ ʩʤʫʛʘʭ ʯʘʩʪʦʪ. ʅʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʽʙʨʘʮʽʾ ʚ ʦʢʪʘʚʥʠʭ ʩʤʫʛʘʭ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʩʝʨʝʜʥʴʦ ʛʝʦʤʝʪʨʠʯʥʠʭ ʯʘʩʪʦʪʘʭ 2, 4, 8, 16, 31,5, 63 ɻʮ [176ï

177]. 

ʇʨʠ ʽʥʪʝʛʨʘʣʴʥʽʡ ʦʮʽʥʮʽ ʟʘ ʯʘʩʪʦʪʦʶ ʥʦʨʤʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʻ 

ʢʦʨʝʛʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚʽʙʨʘʮʽʾ, ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʬʽʣʴʪʨʽʚ ʘʙʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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, (2.21) 

 

ʜʝ Vi ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

(ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ ʘʙʦ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ) ʫ ʜʝʷʢʽʡ i-ʡ ʯʘʩʪʦʪʥʽʡ ʩʤʫʟʽ; 

n ï ʯʠʩʣʦ ʯʘʩʪʦʪʥʠʭ ʩʤʫʛ (1/3 ʘʙʦ 1/i ʦʢʪʘʚ) ʚ ʥʦʨʤʦʚʘʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ; 

Ki ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ i-ʾ ʯʘʩʪʦʪʥʦʾ ʩʤʫʛʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 2.1, ʨʦʟʨʘʭʦʚʫʻʤʦ 

ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʚʽʙʨʘʮʽʾ ʥʘ ʦʨʛʘʥʽʟʤ 

ʧʨʘʮʶʶʯʦʾ ʣʶʜʠʥʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ. 

ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ ʚʽʜʥʦʩʷʪʴ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʧʨʦʜʦʚʞ 

ʪʝʨʤʽʥʫ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʪʘ ʧʝʚʥʫ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʝʧʣʦʚʠʭ 

ʚʪʨʘʪ ʟʘ ʨʦʙʦʯʠʤʠ ʟʦʥʘʤʠ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʫʤʦʚ ʨʦʙʦʪʠ ʥʘ ʤʽʩʮʷʭ ʨʝʤʦʥʪʥʦʛʦ 

ʮʝʭʫ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʚʦʨʽʪ ʪʘ ʚ ʦʛʣʷʜʦʚʠʭ ʢʘʥʘʚʘʭ. ʉʘʤ ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ 

ʦʨʛʘʥʽʟʤʫ ʧʨʘʮʽʚʥʠʢʘ ʜʦ ʚʠʥʠʢʘʶʯʠʭ ʟʤʽʥ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ. ʊʦʙʪʦ ʩʫʢʫʧʥʦʩʪʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʽʣʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ 36,6 
0
ʉ (Ñ0,5 

0
ʉ), ʫ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʽ ʚʘʞʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ [178]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʧʣʦʦʙʤʽʥʫ ʧʨʘʮʽʚʥʠʢʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʤʦʞʥʘ 

ʚʠʨʘʟʠʪʠ ʨʽʚʥʷʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ: 

 

 Qs + Qʤ = ×Qʪʦ, (2.22) 

 

ʜʝ Qs ï ʟʘʧʘʩ ʪʝʧʣʦʪʠ ʚ ʦʨʛʘʥʽʟʤʽ ʨʦʙʽʪʥʠʢʘ, ɼʞ; 
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Qʤ ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ʦʨʛʘʥʽʟʤʽ ʨʦʙʽʪʥʠʢʘ 

(ʤʝʪʘʙʦʣʽʯʥʝ ʪʝʧʣʦ), ɼʞ; 

Qʪʦ ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʦʨʛʘʥʽʟʤʦʤ ʨʦʙʽʪʥʠʢʘ ʫ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ɼʞ. 

ʊʝʧʣʦʦʙʤʽʥ ʦʨʛʘʥʽʟʤʫ ʙʫʜʽʚʝʣʴʥʠʢʘ ʽʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʟʘ 

ʨʘʭʫʥʦʢ ʚʪʨʘʪʠ ʪʝʧʣʦʪʠ ʰʣʷʭʦʤ ʢʦʥʚʝʢʮʽʾ Qʢ, ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ Qʚ, ʢʦʥʪʘʢʪʥʦʾ 

ʪʝʧʣʦʚʽʜʜʘʯʽ Qʪ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ Qʚʠʧ ʪʘ ʜʠʭʘʥʥʷ Qʜ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʥʷ: 

 

 ×Qʪʦ=Qʢ+Qʚ+Qʪ+Qʚʠʧ+Qʜ . (2.23) 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʅ 3.3.6.042-99 [173], ʜʣʷ ʨʦʙʦʯʠʭ ʟʦʥ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʠʤʽʱʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʥʦʨʤʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʽʦʜʫ ʨʦʢʫ ʪʘ ʢʘʪʝʛʦʨʽʾ ʨʦʙʽʪ. ɼʣʷ ʪʠʭ 

ʚʠʨʦʙʥʠʮʪʚ, ʥʘ ʷʢʠʭ, ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʙʦ ʽʥʰʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ, ʦʧʪʠʤʘʣʴʥʽ 

ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʤʦʞʣʠʚʦ ʘʧʨʽʦʨʽ, ʚʩʪʘʥʦʚʣʝʥʽ ʜʦʧʫʩʪʠʤʽ ʧʘʨʘʤʝʪʨʠ 

ʤʽʢʨʦʢʣʽʤʘʪʫ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʨʝʞʠʤʽ 

ʦʜʥʦʢʨʘʪʥʠʭ ʘʙʦ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʤʽʨʽʚ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʩʪʦʩʦʚʥʦ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ 

ʥʦʨʤʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

çʄɽʊɽʆʉʂʆʇ-ʄè. ɼʘʥʠʡ ʚʠʤʽʨʶʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʽ ʣʘʙʦʨʘʪʦʨʽʡ 

ʜʣʷ ʘʪʝʩʪʘʮʽʾ ʈʄ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʘʪʝʩʪʘʮʽʾ 

ʈʄ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʤʝʪʘʣʫʨʛʽʡʥʽʡ, ʚʫʛʽʣʴʥʽʡ, 

ʥʘʬʪʦʚʽʡ, ʛʘʟʦʚʽʡ ʪʘ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʦʙ'ʻʢʪʽʚ ʢʦʤʫʥʘʣʴʥʦʾ ʛʽʛʽʻʥʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ çʄɽʊɽʆʉʂʆʇ-

ʄè ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʪʠʩʢʫ, 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʊʅʉ-ʽʥʜʝʢʩ ʽ ʨʝʟʫʣʴʪʫʶʯʫ ʪʝʤʧʝʨʘʪʫʨʫ 
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ʊʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [34], ʘ ʪʘʢʦʞ ʚʠʤʽʨʶʚʘʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʛʽʜʥʦ ISO 7726:1998 [179]. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ (2.7) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ 

ʈʄ. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ [180] ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ 

ʮʝʭʫ (ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ), ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ʙʫʜʽʚʣʽ ɸʌ-1 ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ (ɯʏ) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʫʩʪʠʥʦʶ 

ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ  ̔ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [181]: 
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ʜʝ Q ï ʛʫʩʪʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ, ɺʪ/ʤ
2
; 

S ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʤ
2
; 

T ï ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʂ; 

l ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʤ; 

A ï ʢʦʥʩʪʘʥʪʘ (ʜʣʷ ʰʢʽʨʠ ʣʶʜʠʥʠ ʪʘ ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ ɸ = 85; ʜʣʷ ʩʫʢʥʘ 

ɸ = 110). 

ɻʫʩʪʠʥʫ ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʤʽʨʶʚʘʯʘ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʇ3-41. ɿʘʩʪʦʩʦʚʘʥʠʡ 

ʧʨʠʣʘʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʙʽʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 
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ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʥʘʧʨʫʞʝʥʦʩʪʽ, ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ 

ʝʥʝʨʛʽʾ ʽ ʝʢʩʧʦʟʠʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ɿʘʛʘʣʴʥʦʛʦ ʊʝʭʥʽʯʥʦʛʦ 

ʈʝʛʣʘʤʝʥʪʫ ʱʦʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ, ʱʦ ʜʽʻ ʚ ʢʨʘʾʥʘʭ ɭʉ 

[182]  ̔ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ [183ï185]. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ 

ʮʝʭʫ (ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʟʘʩʪʦʩʦʚʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ (2.7) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ [165, 186]. 

ʇʽʜ ʯʘʩ ʨʝʤʦʥʪʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥ ̫ ʜʠʟʝʣʽʚ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʘʮʽʚʥʠʢʽʚ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ ï ʩʣʶʩʘʨʽʚ ʟ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ, 

ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʰʫʤʫ [187]. ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ ʦʙʯʠʩʣʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʽʚʥʷ ʰʫʤʫ, ʚʠʢʣʘʜʝʥʦʾ ʫ [188ï189], ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʨʚ̔ʥʽʚ 

ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ 

ʩʫʤʽʞʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʝʘʣʴʥʠʡ ʚʟʘʻʤʥʠʡ 

ʰʫʤʦʚʠʡ ʚʧʣʠʚ ʧʽʜ ʯʘʩ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, 

ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʚʧʣʠʚ ʽ ʚʽʜ ʧʨʷʤʦʛʦ, ʽ ʚʽʜ ʚʽʜʙʠʪʦʛʦ ʟʚʫʢʫ [190ï192]. 

ʆʢʪʘʚʥʽ ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ L ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʧʨʠʤʽʱʝʥʥʷ 

ʚʠʤʽʨʶʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ çɸʣʴʬʘʨʘʜ ʧʣʶʩ ï ɸʈʇè. ʇʨʠʣʘʜ ʚʠʢʦʥʫʻ 

ʬʫʥʢʮʽʾ ʰʫʤʦʤʽʨʫ ʢʣʘʩʫ 1, ʚʽʙʨʦʤʝʪʨʫ, ʘʥʘʣʽʟʘʪʦʨʘ ʩʧʝʢʪʨʽʚ. 

ʆʢʪʘʚʥʽ ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ L ʚ ʜɹ ʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ ʧʨʠʤʽʱʝʥʴ, 

ʚ ʷʢʠʭ ʻ ʜʝʢʽʣʴʢʘ ʜʞʝʨʝʣ ʰʫʤʫ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʚ ʟʦʥʽ ʧʨʷʤʦʛʦ ʪʘ 

ʚʽʜʙʠʪʦʛʦ ʟʚʫʢʫ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 , (2.26) 

 

ʜʝ Lwi ï ʦʢʪʘʚʥʠʡ ʨʽʚʝʥʴ ʟʚʫʢʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʜɹ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ -̔ʪʠʤ 

ʜʞʝʨʝʣʦʤ ʰʫʤʫ; 
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m ï ʢ̔ ʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʰʫʤʫ, ʥʘʡʙʣʠʞʯʠʭ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʦʯʢʠ (ʪʦʙʪʦ 

ʜʞʝʨʝʣʘ ʰʫʤʫ, ʜʣʷ ʷʢʠʭ r i=5rmin, ʜʝ rmin ï ʚʽʜʩʪʘʥʴ ʚ ʤ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʦʯʢʠ 

ʜʦ ʘʢʫʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʥʘʡʙʣʠʞʯʦʛʦ ʜʦ ʥʝʾ ʜʞʝʨʝʣʘ ʰʫʤʫ); 

x ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʙʣʠʞʥʴʦʛʦ ʧʦʣʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʚʽʜʩʪʘʥʴ r ʤʝʥʰʝ ʧʦʜʚʦʻʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʘʙʘʨʠʪʫ ʜʞʝʨʝʣʘ, r<2lmax; 

ū ï ʬʘʢʪʦʨ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʜʞʝʨʝʣʘ ʰʫʤʫ (ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʜʞʝʨʝʣʦ ʟ 

ʨʽʚʥʦʤʽʨʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʪʦʙʪʦ ū=1); 

ɋ ï ʧʨʦʩʪʦʨʦʚʠʡ ʢʫʪ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʞʝʨʝʣʘ, ʨʘʜ; 

r ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʘʢʫʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʜʞʝʨʝʣʘ ʰʫʤʫ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʪʦʯʢʠ, ʤ; 

n ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʰʫʤʫ ʚ ʧʨʠʤʽʱʝʥʥʽ; 

k ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʨʫʰʝʥʥʷ ʜʠʬʫʟʥʦʩʪʽ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʚ 

ʧʨʠʤʽʱʝʥʥʽ (ʧʨʠʡʤʘʶʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ aʩʨ); 

aʩʨ ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 

 , (2.27) 

 

ʜʝ ɸ ï ʝʢʚʽʚʘʣʝʥʪʥʘ ʧʣʦʱʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ, ʤ
2
, ̫ ʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 , (2.28) 

 

ʜʝ a  ̔ï ʢʦʝʬʽʮʽʻʥʪ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ -̔ʾ ʧʦʚʝʨʭʥʽ; 

Si ï ʧʣʦʱʘ ʽ-ʾ ʧʦʚʝʨʭʥʽ, ʤ
2
; 

Sʦʛʨ ï ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠʤʽʱʝʥʥʷ, ʤ
2
; 

ɺ ï ʧʦʩʪʽʡʥʘ ʧʨʠʤʽʱʝʥʥʷ ʚ ʤ
2
, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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 , (2.29) 

 

ʗʢʱʦ ʚʩʽ n ʜʞʝʨʝʣʘ ʰʫʤʫ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʟʚʫʢʦʚʫ ʧʦʪʫʞʥʽʩʪʴ Lwi, 

ʚʽʜʧʦʚʽʜʥʦ: 

 

 , (2.30) 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʙʫʣʠ ʟʚʝʜʝʥʽ ʜʦ ʪʘʙʣʠʮʽ, ʽʟ ʦʟʥʘʯʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʽʚ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʫ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (ʪʘʙʣ. ɺ.1ïɺ.2, ʜʦʜʘʪʦʢ ɺ). 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (ʪʘʙʣ. 2.1) ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʫʨʘʭʫʚʘʥʥʽ ʰʢʽʜʣʠʚʦ ʾ ʜʽʾ 

ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ ʚʽʜ ʩʫʤʽʞʥʠʭ ʈʄ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ 

(ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʪʘ ʟʘʡʥʷʪʠʭ ʥʘ ʨʦʙʦʪʘʭ ʫ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ [34] ʦʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʧʨʠ ʘʪʝʩʪʘʮʽʾ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʢʽʣʴʢʦʤʘ ʢʨʠʪʝʨʽʷʤʠ. 

ʇʦʪʫʞʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 N = [6ĀʂĀ(PĀH + PĀH1/2 +PĀL/9)]/T, ɺʪ, (2.31) 

 

ʜʝ ʈ ï ʤʘʩʘ ʚʘʥʪʘʞʫ; 

ʅ ï ʚʠʩʦʪʘ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ; 
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ʅ1 ï ʚʠʩʦʪʘ ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ; 

L ï ʚʽʜʩʪʘʥʴ ʧʝʨʝʥʦʩʢʠ; 

ʊ ï ʯʘʩ; 

ʂ=10. 

ʊʘʢʦʞ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ, ʷʢ: 

ï ʩʪʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʛĿʩ; 

ï ʥʘʭʠʣʠ ʪʫʣʫʙʘ, ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʟʘ ʟʤʽʥʫ; 

ï ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ, ʢʤ ʟʘ ʟʤʽʥʫ. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʜʘʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʟʘ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʤ ʢʣʘʩʦʤ ʽ ʩʪʫʧʝʥʝʤ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ, ʜʝ ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ ʰʢʽʜʣʠʚ ̔ʚʠʨʦʙʥʠʯ ̔ʬʘʢʪʦʨʠ ʷʢ ʚʘʞʢʽʩʪʴ 

ʧʨʘʮʽ, ʨʦʙʦʯʘ ʧʦʟʘ ʪʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʨʘʮʽ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ 

(2.7) ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʦ ʢʦʞʥʦʤʫ ʟ ʧʘʨʘʤʝʪʨʽʚ 

ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʽ 

ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʜʣʷ ʈʄ [165, 186]. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʜʣʷ ʈʄ ʟ̔ 

ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʟʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

 

 

2.4 ʄʝʪʦʜʠʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʥʝʤʦʞʣʠʚʦ ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʚʩʽʭ 

ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʽʜʛʫʢ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʟʘʡʤʘʻ ʦʩʥʦʚʥʝ ʤʽʩʮʝ ʧʨʠ ʧʦʙʫʜʦʚʽ ʚʩʽʭ ʧʨʦʮʝʜʫʨ 

ʽ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ [193ï194]. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʻ ʦʬʽʮʽʡʥʽ ʩʪʘʪʠʩʪʠʯʥʽ 

ʜʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʜʘʥʽ ʟ ʢʘʨʪʠ ʫʤʦʚ ʧʨʘʮʽ ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ). ʆʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ 
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ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ  ̔ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʟʘʣʽʟʥʠʮʽ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʟ 

ʧʦʜʘʣʴʰʠʤ ʨʘʥʞʠʨʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ [144, 154, 195ï197]. 

ɼʘʥʽ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʽʚ ʽ ʾʭʥʴʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʪʨʠʚʠʤʽʨʥʫ ʩʪʨʫʢʪʫʨʫ [198]. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ, ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʽʚ ʻ ʤʝʪʦʜ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ [199]. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʙʦʨʦʤ ʟʤʽʥʥʠʭ, ʩʝʨʝʜ 

ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ: 

ï X1, X2,é, Xn ï ʢʝʨʫʶʯʽ ʬʘʢʪʦʨʠ (ʚʠʟʥʘʯʝʥʽ ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʰʢʽʜʣʠʚʽ ʬʘʢʪʦʨʽ ʫ ʢʦʥʢʨʝʪʥʽʡ ʨʦʙʦʯʽʡ ʟʦʥʽ); 

ï Y1, Y2,é, Ym ï ʚʽʜʧʦʚʽʜʽ ʘʙʦ ʬʘʢʪʦʨʠ, ʷʢʽ ʨʝʘʛʫʶʪʴ ʥʘ ʚʧʣʠʚ ʢʝʨʫʶʯʠʭ 

ʬʘʢʪʦʨʽʚ, ʧʦʢʘʟʥʠʢʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ; 

ï ɕ1, ɕ2, ɕ3, é,ɕm ï ʣʘʪʝʥʪʥʽ (ʪʦʙʪʦ ʧʨʠʭʦʚʘʥʽ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʠʤʽʨʫ) ʚʠʧʘʜʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʧʣʠʚ ʥʘ Y1, 

Y2,é, Ym ï ʥʝʚʨʘʭʦʚʘʥʽ ʬʘʢʪʦʨʽʚ (ʷʢ ʧʨʘʚʠʣʦ, ʾʭ ʥʘʟʠʚʘʶʪʴ çʟʘʣʠʰʢʘʤʠè) 

ʢʝʨʫʶʯʦʛʦ ʬʘʢʪʦʨʘ ï ʧʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. 

ɺʠʟʥʘʯʠʤʦ ʤʘʪʨʠʮʶ 

(1) (1)

1

(2) (2)

1

( ) ( )

1

1 ...

1 ...

... ... ... ...

1 ...

n

n

k k

n

x x

x x
X

x x

å õ
æ ö
æ ö=
æ ö
æ ö
ç ÷

, ʜʝ xi
(j)

 ï ʟʥʘʯʝʥʥʷ j-ʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ i-ʛʦ ʢʝʨʫʶʯʦʛʦ ʬʘʢʪʦʨʘ, ʽ ʤʘʪʨʠʮʶ 

(1) (1) (1)

1 2

(2) (2) (2)

1 2

( ) ( ) ( )

1 2

m

m

k k k

m

y y y

y y y
Y

y y y

å õ
æ ö
æ ö=
æ ö
æ ö
ç ÷

, 

ʚʝʢʪʦʨʘʤʠ ʷʢʦʾ ʻ ʨʝʘʣʽʟʘʮʽʾ k ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ m ʚʽʜʛʫʢʘʭ. 

ɿʘʛʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʽ ʚʽʜʛʫʢʘʤʠ ʤʠ ʧʨʦʚʦʜʠʣʠ ʪʘʢʠʤ ʯʠʥʦʤ: ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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k ʚʠʤʽʨʶʚʘʥʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʤʽʥʥʠʭ ʥʘ ʦʙ'ʻʢʪʘʭ ʘʥʘʣʽʟʦʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ 

ʧʦʙʫʜʫʚʘʣʠ ʪʘʢʫ ʚʝʢʪʦʨʥʫ ʬʫʥʢʮʽʶ 

1

2

( )

( )
( )

...

( )m

f X

f X
f X

f X

å õ
æ ö
æ ö=
æ ö
æ ö
ç ÷

, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʙ ʨʝʪʝʣʴʥʦ 

ʚʽʜʥʦʚʣʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜʛʫʢʽʚ ʟʘ ʟʘʜʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʢʝʨʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. 

ʌʫʥʢʮʽʾ ʚʠʜʫ äi(X) = M (Yi/X), ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʫʤʦʚʥʠʭ ʩʝʨʝʜʥʽʭ 

ʚʽʜʛʫʢʽʚ, ʧʨʠ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʝʨʫʶʯʠʭ ʬʘʢʪʦʨʽʚ X ʽ ʚʽʜʦʤʽ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

ʟʥʘʯʝʥʴ ʥʝʚʽʜʦʤʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ɓi = (ɓi0, ɓi1,é, ɓin), i=1, 2, é, m, ʪʦʙʪʦ 

ʬʫʥʢʮʽʾ ʨʝʛʨʝʩʽʾ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʤʦʜʝʣʴ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ 

ʨʝʛʨʝʩʽʾ, ʷʢʘ ʥʘʙʫʚʘʻ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 

 

 ( ) ,TY f X X Bz z= + = Ö + (2.32) 

 

ʜʝ B ï ʤʘʪʨʠʮʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʤʽʨʥʦʩʪʽ (m³(n+1)), ʘ ɕ ï ʤʘʪʨʠʮʷ ʟʘʣʠʰʢʽʚ, 

ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ɕi
(i
), i = 1, 2,é, k, l = 1, 2,é, k ʷʢʦʾ ʚʠʟʥʘʯʘʻ ʟʘʣʠʰʦʢ ʫ ʤʦʜʝʣʽ 

ʨʝʛʨʝʩʽʾ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

 ( )i i iY f X z= + , (2.33) 

 

ʜʣʷ i-ʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʤʘʪʨʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʽʚ [200] ʚʠʟʥʘʻ ʽʩʪʦʪʥʽʩʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʦʩʪʽ ʘʥʘʣʽʟʦʚʘʥʦʾ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʡʯʘʩʪʽʰʝ ʚʽʥ ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ ʦʜʥʦʯʘʩʥʠʤ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʘʥʘʣʽʟʦʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ 

ʾʭʥʴʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʁʦʛʦ ʤʘʻ ʩʝʥʩ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʽʩʥʫʶʯʠʤ ʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʥʘʷʚʥʠʤ ʜʽʡʩʥʠʤ ʟʥʘʯʝʥʥʷʤ. ɼʦ ʪʦʛʦ ʞ ʡʦʛʦ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟʘʣʝʞʥʦʩʪʝʡ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ 
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ʦʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʧʦʜʘʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ. ʄʝʪʦʜ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 

ï ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʧʦʩʪʝʨʝʞʝʥʴ (Y1
(i)

, Y2
(i)
,é, Ym

(i)
, X1

(i)
, X2

(i)
,é, Xn

(i)
), i= 1, 

2,é, k ʥʘ ʦʜʥʦʨʽʜʥʽ ʛʨʫʧʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʚʽʜʛʫʢʽʚ Y1, Y2,é, Ym; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ; 

ï ʧʦʙʫʜʦʚʘ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩʽʾ; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ k-ʩʝʨʝʜʥʽʭ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʤʘʪʨʠʮʽ Y ʧʨʦʚʝʩʪʠ ʨʦʟʙʠʪʪʷ 

ʚʩʽʻʾ ʘʥʘʣʽʟʦʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʥʘ ʦʜʥʦʨʽʜʥʽ ʛʨʫʧʠ. 

ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʧʘʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʢʝʨʫʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ X1, X2,é, Xn ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʘʨʥʠʭ 

ʢʦʨʝʣʷʮʽʡ ʇʽʨʩʦʥʘ [201]: 
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= ä  (2.34) 

 

ʄʦʜʝʣʴ (2.32) ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʝʨʫʶʯʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʦʩʢʽʣʴʢʠ ʾʾ ʥʘʷʚʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʨʦʞʜʝʥʥʦʩʪʽ ʩʠʤʝʪʨʠʯʥʦʾ 

ʤʘʪʨʠʮʽ (X
T
, X)

-1
. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ 

ʩʪʘʻ ʥʝʘʜʝʢʚʘʪʥʦʶ ʚ ʩʝʥʩʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʙʦ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʫʜʝ ʧʦʛʘʥʦ ʧʽʜʜʘʚʘʪʠʩʷ ʟʤʽʩʪʦʚʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ, ʣʽʥʽʡʥʦ ʟʘʣʝʞʥʽ ʧʘʨʠ ʨʦʟʙʠʚʘʶʪʴʩʷ ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʩʧʦʣʫʯʝʥʥʷ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʭ ʢʝʨʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʚʠʡʪʠ N ʪʘʢʠʭ ʥʘʙʦʨʽʚ. ʂʦʞʥʝ ʧʦʻʜʥʘʥʥʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʦʢʨʝʤʦʾ ʨʝʛʨʝʩʽʡʥʽʡ ʤʦʜʝʣʽ ʚʠʜʫ (2.33). 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʬʘʢʪʦʨʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ (ʜʽʡʩʥʽ ʟʥʘʯʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ) ʽ ʢʝʨʦʚʘʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 
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(ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ) ʥʘ ʦʩʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʘ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ, ʷʢʠʡ 

ʥʘʙʫʚʘʻ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ: 
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( ) ( )

1 1

1 1
; .

k k
l l

jt jt jt jt

l l

x x y y
k k= =

= =ä ä , (2.36) 

 

ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ [202]: 
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ʜʝ Ĕx i, iyĔ ï ʨʘʥʛʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ xi i yi. 

ʗʢʱʦ ʦʙʠʜʚʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʟʥʘʯʥʠʤʠ ʥʘ ʨʽʚʥʽ Ŭ = 0,05, 

ʚʽʜʧʦʚʽʜʥʠʡ ʢʝʨʫʶʯʠʡ ʬʘʢʪʦʨ ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʥʝ ʙʝʨʝ ʫʯʘʩʪʽ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʦʪʨʠʤʫʻʤʦ ʥʘʙʽʨ çʤʦʜʠʬʽʢʦʚʘʥʠʭè ʢʝʨʫʶʯʠʭ ʬʘʢʪʦʨʽʚ. ʗʢʱʦ ʧʦʟʥʘʯʠʪʠ 

ʪʘʢʽ ʯʠʥʥʠʢʠ jZ  ( 1, ,j t t m= ¢), ʦʪʨʠʤʘʻʤʦ çʤʦʜʠʬʽʢʦʚʘʥʫè ʤʘʪʨʠʮʶ, ʱʦ 

ʤʽʩʪʠʪʴ k ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ t ʢʝʨʫʶʯʠʤ ʬʘʢʪʦʨʘʤ:  

 

 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

)()2()1(

)(

2

)2(

2

)1(

2

)(

1

)2(

1

)1(

1

...

............

...

...

t

kkk

t

t

zzz

zzz

zzz

Z . (2.38) 

 

ʊʘʢʫ ʧʨʦʮʝʜʫʨʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ iY , ni ,1= . ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʫʻʤʦ ʥʘʙʽʨ ʟ N ʤʦʜʝʣʝʡ. ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʙʦʨʫ ʙʫʜʫʻʤʦ ʤʦʜʝʣʴ 
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ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʨʝʛʨʝʩʽʾ ʚʠʜʫ (2.32), ʜʣʷ ʷʢʦʾ ʧʦʪʽʤ ʧʨʦʚʦʜʠʤʦ ʧʝʨʝʚʽʨʢʫ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʟʥʘʯʝʥʘ ʧʝʨʝʚʽʨʢʘ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ: 

ï ʧʝʨʝʚʽʨʢʫ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ [203]; 

ï ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ; 

ï ʧʝʨʝʚʽʨʢʫ ʟʥʘʯʫʱʦʩʪʽ ʤʦʜʝʣʽ ʚ ʮʽʣʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ 

[204]. 

ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚ ʧʦʜʘʣʴʰʦʤʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʦʾ ʪʘ ʩʪʽʡʢʦʾ ʤʦʜʝʣʽ ʜʣʷ ʢʦʞʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʜʘʥʠʭ ʫ 

ʩʬʦʨʤʦʚʘʥʠʭ ʦʜʥʦʨʽʜʥʠʭ ʛʨʫʧʘʭ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʠʟʠʢʽʚ ʟ ʚʝʣʠʢʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

 

 

2.5 ʄʦʜʠʬʽʢʘʮʽʷ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ 

 

ʈʦʙʦʪʫ ʟʘʡʥʷʪʠʭ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʥʘ ʧʨʠʨʽʚʥʷʪʠ ʜʦ 

ʨʦʙʦʪʠ ʚʠʩʦʢʦʤʝʭʘʥʽʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʣʝ ʥʝʦʙʭʽʜʥʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʫ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʻ ʩʚʦʷ ʚʣʘʩʥʘ ʩʧʝʮʠʬʽʢʘ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ. ʊʘʢʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚʠʟʥʘʯʘʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʽ ʨʦʣʴ ʦʭʦʨʦʥʠ ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʟʘʛʘʣʦʤ ʫ ʙʫʜʽʚʝʣʴʥʽʡ ʩʬʝʨʽ [160, 

170, 186]. 

ɺʩʽ ʥʝʙʝʟʧʝʯʥʽ ʽ ʰʢʽʜʣʠʚʽ ʚʠʨʦʙʥʠʯʽ ʯʠʥʥʠʢʠ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʚ ʻʜʠʥʫ 

ʩʠʩʪʝʤʫ, ʥʘ ʷʢʫ ʧʦʰʠʨʶʻʪʴʩʷ ʜʽʷ ʉʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʧʨʘʮʽ [205]. 

ʊʦʧʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʥʘ ʧʣʘʥʽ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ 

ʘʙʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʚʽʜʤʽʯʘʶʪʴʩʷ ʤʽʩʮʷ, ʜʝ ʩʪʘʣʠʩʷ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ. 

ʊʘʢʠʡ ʘʥʘʣʽʟ ʣʠʰʝ ʢʦʥʩʪʘʪʫʻ ʚʠʧʘʜʢʠ ʪʨʘʚʤʘʪʠʟʤʫ, ʷʢʽ ʚʞʝ ʩʪʘʣʠʩʷ, ʽ ʥʽ ʚ ʷʢʦʤʫ 

ʨʘʟʽ ʥʝ ʤʦʞʝ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʟʤʽʥʠʪʠ ʽʩʥʫʶʯʠʡ 
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ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʽʜʭʽʜ ʜʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʚʠʨʦʙʥʠʯʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʷʢʦʩʪʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ. ɿʘʚʜʷʢʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʧʦʧʝʨʝʜʥʴʦʾ ʢ̔ ʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʨʽʚʥʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʤʽʞ ʈʄ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʧʨʠʤʽʱʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ [160, 165ï167]. 

ʉʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʶʪʴʩ ̫ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʫ r i, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʥʘ 

ʈʄ, ʟ ʧʦʜʘʣʴʰʠʤ ʦʙʯʠʩʣʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ: 

 

 
( )

1 1

1 1
n

iR r
=

= - -Ô . (2.39) 

 

ɼʘʣʽ ʦʮʽʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʟ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʈʄ ʨʽʚʥʽʚ ʨʠʟʠʢʫ ʢʦʞʥʦʛʦ 

ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʫ ʽ ʟʥʦʚ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. ʎʶ ʧʨʦʮʝʜʫʨʫ ʧʦʚʪʦʨʶʶʪʴ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʈʄ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʚʽʜ ʨʽʟʥʠʭ 

ʈʄ, ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʠʟʠʢʽʚ ʽ ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰ 

ʙʝʟʧʝʯʥʽ ʟʦʥʠ [165, 206]. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʽ ʩʫʯʘʩʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʧʦʙʫʜʫʚʘʪʠ ʽʟʦʣʽʥʽʾ 

ʦʜʥʘʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʧʨʠʤʽʱʝʥʥʽ ʮʝʭʫ ʽ ʚʠʟʥʘʯʠʪʠ 

ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʰʣʷʭʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʻ ʪʘʢʦʶ: 

ï ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʢʦʞʥʦʤʫ ʈʄ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʽ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʫ ri ʥʘ ʢʦʞʥʦʤʫ ʈʄ; 
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ï ʦʙʯʠʩʣʝʥʥʷ ʚʝʣʠʯʠʥ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ R
i
int ʥʘ ʢʦʞʥʦʤʫ ʈʄ; 

ï ʦʮʽʥʢʘ ʟʥʠʞʝʥʥʷ ʟ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʈʄ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʫ; 

ï ʨʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥ ʨʠʟʠʢʫ ri ʜʣʷ ʢʦʞʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʬʘʢʪʦʨʫ ʽʟ ʟʘʜʘʥʠʤ ʢʨʦʢʦʤ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʝʞ ʢʦʞʥʦʛʦ ʈʄ; 

ï ʦʙʯʠʩʣʝʥʥʷ ʚʝʣʠʯʠʥ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ R
i
int ʽʟ ʟʘʜʘʥʠʤ ʢʨʦʢʦʤ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʝʞ ʢʦʞʥʦʛʦ ʈʄ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʟʦʥʠ ʨʠʟʠʢʫ ʥʘʚʢʦʣʦ ʢʦʞʥʦʛʦ ʈʄ, ʜʝ ʨʠʟʠʢ ʧʝʨʝʙʽʣʴʰʫʻ 

ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʧʝʨʝʢʨʠʪʪʷ ʨʠʟʠʢʽʚ ʨʽʟʥʠʭ ʈʄ ʪʘ ʜʦʜʘʪʢʦʚʝ ʦʙʯʠʩʣʝʥʥʷ 

ʚʝʣʠʯʠʥ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ R
ij

int. 

 

 

2.6 ʄʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʣʦ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʝʥʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʜʽʡʩʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʷʢʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, 

ʨʦʙʦʯʽ ʟʦʥʠ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʝʤʦʥʪʥʠʭ ʮʝʭʘʭ  ̔ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚ ̔

[160]. 

ʄʝʪʦʜ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʤʝʪʦʜ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʫ ʯʘʩʪʠʥʥʠʭ 

ʧʦʭʽʜʥʠʭ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʩʢʣʘʜʥʽ ʩʝʨʝʜʦʚʠʱʘ (ʧʨʠʤʽʱʝʥʥʷ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʈʄ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʘʙʦ ʥʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ). ʊʘʢʦʞ ʜʘʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʙʘʞʘʥʘ ʪʦʯʥʽʩʪʴ ʧʦʪʨʝʙʫʻ 

ʟʤʽʥʠ ʫ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʩʝʨʝʜʦʚʠʱʘ: ʨʦʟʨʘʭʫʥʦʢ ʨʠʟʠʢʫ ʚ ʜʽʣʷʥʮʽ ʧʨʠʤʽʱʝʥʥʷ 
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ʽʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʈʄ ʟ̔ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʙʽʣʴʰʠʤ 

ʢʨʦʢʦʤ ʥʽʞ ʚ ʜʽʣʷʥʮʽ ʽʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʈʄ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ 

ʯʝʨʝʟ ʙʽʣʴʰʫ ʩʢʣʘʜʥʽʩʪʴ ʱʦʜʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ɹʘʛʘʪʦʚʠʤʽʨʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʦʪʨʠʤʫʻʤʦ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʦʧʠʩʫʶʪʴ ʬʫʥʢʮʽʾ ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ, ʜʝ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʟʥʘʯʝʥʥʷʤʠ ʧʝʚʥʠʭ 

ʬʫʥʢʮʽʡ, ʘ ʚʝʣʠʯʠʥʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʮʽ ʧʦʢʘʟʥʠʢʠ ï ʟʤʽʥʥʠʤʠ-ʘʨʛʫʤʝʥʪʘʤʠ. 

ɯʩʥʫʻ ʜʚʘ ʢʣʶʯʦʚʠʭ ʤʦʤʝʥʪʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (OLAP) [207]: 

ï ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ ʜʘʥʽ ʧʦʜʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʨʽʚʥʽ; 

 ï ʥʘ ʣʦʛʽʯʥʦʤʫ ʪʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʷʭ ʜʘʥʽ ʦʨʛʘʥʽʟʫʶʪʴʩʷ ʽ ʧʨʠʚʝʜʝʥʽ ʜʦ 

ʚʠʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʽʜʥʦʰʝʥʴ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ; ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʨʝʣʷʮʽʡʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ (ʈɹɼ), ʪʦʙʪʦ ʦʧʨʘʮʴʦʚʫʶʪʴʩʷ ʜʘʥʽ ʦʧʝʨʘʮʽʷʤʠ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʦʙʠ ʈɹɼ. 

ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʚʠʢʣʘʜʝʥʦʾ 

ʤʝʪʦʜʠʢʠ [208] ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

ɼʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ 

ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʈʄ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʙʫʜʽʚʣʽ ɸʌ-1, 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʙʽʟʥʝʩ-ʽʥʪʝʣʝʢʪʫ: ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʝ 

ʦʙôʻʜʥʘʥʥʷ ʦʙʣʘʩʪʽ ʩʭʦʚʠʱ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ OLAP ʪʘ Data Mining 

ʩʠʩʪʝʤʠ, ʬʦʨʤʫʶʪʴʩʷ ʟʚʽʪʠ, ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ [209].  

ʆʪʨʠʤʘʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʠʤ ʤʘʩʠʚʦʤ ʜʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʷʢʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʻʜʠʥʦʤʫ 

ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʟʥʘʯʝʥʝ ʩʭʦʚʠʱʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʥʝʦʙʭʽʜʥʠʡ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ 

ʘʥʘʣʽʟ ʜʘʥʠʭ, ʧʦʜʘʣʴʰʝ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, 

,̔ ʚ ʧʦʜʘʣʴʰʦʤʫ, ʧʦʣʝʛʰʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʽʤʦʚʽʨʥʽʩʪʶ 

ʟʦʩʝʨʝʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʫʤʦʚ ʪʨʘʚʤʘʪʠʟʤʫ. 
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ʆʩʢʽʣʴʢʠ ʜʘʥʽ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʩʭʦʚʠʱʽ ʜʘʥʠʭ, ʤʘʶʪʴ ʦʭʦʧʣʶʚʘʪʠ ʚʩʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʾʭʥʷ ʨʝʘʣʽʟʘʮʽʷ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ. ʆʙʩʷʛ ʪʘʢʦʛʦ ʯʘʩʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʦʟʤʽʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʟʦʢʨʝʤʘ, ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ ʧʦʯʠʥʘʪʠ ʟ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʢʽʦʩʢʘʭ ʜʘʥʠʭ (Data Mart). ʂʽʦʩʢ ʜʘʥʠʭ, ʷʢʠʡ ʻ ʩʢʣʘʜʦʤ ʜʘʥʠʭ, ʜʝ 

ʨʦʟʪʘʰʦʚʘʥʦ ʚʩʽ ʜʘʥʽ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʥʘʜʘʻ ʜʦʩʪʫʧ 

ʜʦ ʜʘʥʠʭ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʣʠʰʝ ʦʢʨʝʤʦʾ ʯʘʩʪʠʥʠ ʦʟʥʘʯʝʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ: 

ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ, ʟʚʘʨʶʚʘʣʴʥʝ 

ʚʽʜʜʽʣʝʥʥʷ). ɼʘʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʛʨʝʛʫʚʘʥʥʷ ʜʘʥʠʭ: ʧʨʦʮʝʩ ʟʙʠʨʘʥʥʷ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʟʥʘʯʝʥʠʭ ʜʘʥʠʭ ʫ ʟʚʝʜʝʥʽʡ ʬʦʨʤʽ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. ɺʠʭʽʜʥʽ ʜʘʥʽ (ʧʦʢʘʟʥʠʢʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ) ʙʫʣʠ ʘʛʨʝʛʦʚʘʥʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʥʘʜ ʜʘʥʠʤʠ. ʋ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ, 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʘʙʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʩʫʤʠ ʟʥʘʯʝʥʴ, ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ 

ʟʥʘʯʝʥʴ. ʇʽʩʣʷ ʘʛʨʝʛʫʚʘʥʥʷ ʜʘʥʠʭ, ʚʦʥʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʩʦʙʘʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʧʦʜʘʣʴʰʠʭ ʨʽʰʝʥʴ [210]. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʝʛʦʚʘʥʠʭ 

ʜʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʙʫʜʫʻʪʴʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʙʽʟʥʝʩ-ʽʥʪʝʣʝʢʪʫ ʽ 

ʤʽʩʪʠʪʴ ʪʘʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʠ, ʷʢ ʜʞʝʨʝʣʦ 

ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ, ʙʘʟʫ ʜʘʥʠʭ, ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʢʽʦʩʢ ʜʘʥʠʭ, ʘʥʘʣʽʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʘʥʠʭ, ʟʘʩʦʙʠ ʘʛʨʝʛʫʚʘʥʥʷ ʜʘʥʠʭ, ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʘʛʨʝʛʦʚʘʥʠʭ ʜʘʥʠʭ. 

ɼʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʙʫʜʫʚʘʪʠ 

ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʨʽʚʥʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʧʽʜʨʦʟʜʽʣʘʭ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʨʦʙʦʯʽ ʤʽʩʮʷ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʙʫʜʽʚʣʽ ɸʌ-1, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ ʽʟ ʛʽʧʝʨʢʫʙʘʤʠ ʜʘʥʠʭ: 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʜʘʥʠʭ ʟʘ ʚʠʤʽʨʦʤ, ʟʨʽʟʦʤ, ʧʨʦʝʢʮʽʻʶ ʜʘʥʠʭ ʪʘ ʟʛʦʨʪʢʦʶ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ [208]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʷʚʣʝʥʠʭ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 
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ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʽʜʭʽʜ ʂʽʤʙʘʣʘ: ʩʭʦʚʠʱʝ ʜʘʥʠʭ 

ʧʝʨʝʙʫʚʘʻ ʚ ʧʨʦʩʪʦʨʦʚʽʡ ʤʦʜʝʣʽ ʽ ʦʪʨʠʤʫʻ ʜʘʥʽ ʟ ʥʘʙʦʨʫ ʢʽʦʩʢʽʚ ʜʘʥʠʭ, ʱʦ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʨʝʪʽʡ ʥʦʨʤʘʣʴʥʽʡ ʬʦʨʤʽ [211]. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʫʷʚʥʦʾ ʢʘʨʪʠʥʠ ʥʝʙʝʟʧʝʢ ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ, ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʪʘ 

ʟʘʡʥʷʪʠʭ ʫ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʻ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʫ ʧʨʦʛʨʘʤʥʽʡ ʩʠʩʪʝʤʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ, ʧʨʦʩʪʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʩʪʦʩʦʚʥʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ. ɼʘʥʽ OLTP-ʩʠʩʪʝʤ  ̒ʜʠʥʘʤʽʯʥʠʤʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ [212]. OLTP-ʩʠʩʪʝʤʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ Microsoft SQL Server, ʘ ʟʙʠʨʘʥʥʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ETL (extract, transformation, 

load) ʟʘʩʦʙʽʚ. ɼʦ ʪʦʛʦ ʞ ETL ʟʘʩʦʙʠ ʦʯʠʱʫʶʪʴ ʜʘʥʽ ʪʘ ʫʟʛʦʜʞʫʶʪʴ ʾʭ. ɺʠʙʽʨ 

Microsoft SQL Server ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʪʘʢʦʞ ʪʠʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʘ ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʥʘʜʽʡʥʽ ʟʘʩʦʙʠ ʩʪʦʩʦʚʥʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ 

ʰʠʬʨʫʚʘʥʥʷʤ ʩʠʤʝʪʨʠʯʥʠʤʠ / ʘʩʠʤʝʪʨʠʯʥʠʤʠ ʢʣʶʯʘʤʠ, ʩʝʨʪʠʬʽʢʘʪʘʤʠ. 

ɺʦʜʥʦʯʘʩ ʧʨʠʩʫʪʥʻ ʥʝʦʙʭʽʜʥʝ ʥ̔ʢʨʝʤʝʥʪʘʣʴʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ: ʜʘʥʽ ʥʝ 

ʚʠʜʘʣʷʶʪʴʩʷ ʧʦʚʥʽʩʪʶ ʟ ʪʘʙʣʠʮʽ ʢʽʦʩʢʫ ʜʘʥʠʭ. ɼʦ ʪʦʛʦ ʞ, ʧʨʦʮʝʩ 

ʽʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʟʘʡʤʘʻ ʤʝʥʰʝ ʯʘʩʫ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʚʥʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ 

[210]. 

ɻʽʧʝʨʢʫʙʦʤ ʜʘʥʠʭ H (D1, D2, é Dn) ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ H : D1 Ĭ D2 

ĬéĬ Dn Ÿ V , ʜʝ V ï ʜʝʷʢʘ ʤʥʦʞʠʥʘ, ʥʘ ʷʢʽʡ ʟʘʜʘʥʘ ʬʫʥʢʮʽʷ ʘʛʨʝʛʘʮʽʾ Agg 

ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ. ʂʦʦʨʜʠʥʘʪʦʶ ʛʽʧʝʨʢʫʙʘ ʜʘʥʠʭ H (D1, D2, é Dn) ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʯʝʥʴ ʚʠʤʽʨʽʚ (d1,d2,édn). ɿʥʘʯʝʥʥʷʤ ʛʽʧʝʨʢʫʙʘ ʜʘʥʠʭ H (D1, D2, é 

Dn) ʚ ʢʦʦʨʜʠʥʘʪʽ (d1,d2,édn) ʥʘʟʠʚʘʻʪʴʩʷ ʝʣʝʤʝʥʪ h  ɴV , ʫ ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʢʦʦʨʜʠʥʘʪʘ (d1,d2,édn). ʆʪʞʝ, ʛʽʧʝʨʢʫʙ ʜʘʥʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʥʦʞʠʥʘ 

H (D1, D2, é Dn) = {(d1,d2,édn) | iᶅ,1 Ò i Ò n, di  ɴ Di, h  ɴ V, h = h 

(d1,d2,édn)}. 
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ʉʭʝʤʦʶ ʛʽʧʝʨʢʫʙʘ ʜʘʥʠʭ H ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʩʭʝʤ ʚʠʤʽʨʽʚ ʪʘ 

ʤʥʦʞʠʥʘ ʟʥʘʯʝʥʴ ʛʽʧʝʨʢʫʙʘ ʜʘʥʠʭ H = {D1, D2,éDn, V }. ʂʽʣʴʢʽʩʪʴ ʚʠʤʽʨʽʚ, ʚʽʜ 

ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʛʽʧʝʨʢʫʙ ʜʘʥʠʭ H (D1, D2, é Dn), ʚʠʟʥʘʯʘʻ ʚʠʤʽʨʥʽʩʪʴ ʛʽʧʝʨʢʫʙʘ 

ʜʘʥʠʭ. ʆʪʞʝ, ʛʽʧʝʨʢʫʙ ʜʘʥʠʭ H (D1, D2, é Dn) ʤʘʻ ʚʠʤʽʨʥʽʩʪʴ n, ʘʙʦ, ʽʥʘʢʰʝ 

ʢʘʞʫʯʠ, ʻ n - ʚʠʤʽʨʥʠʤ. ʆʪʞʝ, ʛʽʧʝʨʢʫʙ ʜʘʥʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʷʢ ʙʘʛʘʪʦʚʠʤʽʨʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʚʠʤʽʨʘʤʠ ʷʢʦʾ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʽʜʥʦʰʝʥʥʷ. ɸʪʨʠʙʫʪ ʛʽʧʝʨʢʫʙʘ, ʷʢʠʡ 

ʦʧʠʩʫʻ ʧʦʢʘʟʥʠʢ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʴ ʥʘ ʤʥʦʞʠʥʽ, ʥʘ ʷʢʽʡ 

ʚʠʟʥʘʯʝʥʘ ʬʫʥʢʮʽʷ ʘʛʨʝʛʘʮʽʾ ʾʾ ʝʣʝʤʝʥʪʽʚ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʾ ʬʫʥʢʮʽʾ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʘʛʨʝʛʫʚʘʪʠ ʜʘʥʽ ʛʽʧʝʨʢʫʙʘ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ [208]. 

ɼʘʣʽ ʜʘʥʽ ʚ ʢʫʙʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʽʡ ʬʦʨʤʽ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʛʨʝʛʦʚʘʥʠʭ ʜʘʥʠʭ. ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ 

OLAP-ʢʫʙʽʚ ʽʥʩʪʨʫʤʝʥʪʦʤ SQL Server Analyses Services, ʘ ʚʠʙʽʨʢʫ ʜʘʥʠʭ ʟ 

OLAP-ʢʫʙʘ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʚʠ ʟʘʧʠʪʽʚ MDX 

(Multidimensional Expressions), ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʜʦʩʪʫʧ ʜʦ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ 

ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʠʭ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʈʄ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʽʜʭʽʜ ʂʽʤʙʘʣʘ: 

ʘʛʨʝʛʦʚʘʥʘ ʙʘʛʘʪʦʚʠʤʽʨʥʘ ʙʘʟʘ ʜʘʥʠʭ ʦʪʨʠʤʫʻ ʜʘʥʽ ʟ ʥʘʙʦʨʫ ʣʠʩʪʽʚ ʜʘʥʠʭ, ʷʢʽ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʦʙʯʠʩʣʶʶʪʴ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʤʽʱʝʥʴ ʧʽʜʧʨʠʻʤʩʪʚʘ [211]. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʫʷʚʥʦʾ ʢʘʨʪʠʥʠ ʥʝʙʝʟʧʝʢ ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʪʘ ʟʘʡʥʷʪʠʭ ʫ ʢʨʘʥʦʚʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʻ ʜʦʮʽʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ 

ʫ ʧʨʦʛʨʘʤʥʽʡ ʩʠʩʪʝʤʽ. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʙʦʨʽ ʧʨʦʩʪʠʭ ʪʘʙʣʠʮʴ, ʩʪʚʦʨʶʶʯʠ 

ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ, ʪʦʙʪʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʪʘʢʦʶ ʜʠʥʘʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [212]. ɼʣʷ ʪʦʛʦ ʱʦʙ ʤʘʪʠ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ 

ʟʚʽʪʠ ʚ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ Microsoft Excel. 



111 

ɺʠʙʽʨ Microsoft Office Excel ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ 

ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʥʝʦʙʭʽʜʥʽ ʥʘʜʽʡʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʰʠʬʨʫʚʘʥʥʷʤ 

ʢʣʶʯʘʤʠ. ʆʩʢʽʣʴʢʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʟ ʢʘʨʪ ʫʤʦʚ 

ʧʨʘʮʽ, ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʭʠʩʪ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ 

ʬʘʢʪʦʨʽʚ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʽʜ ʩʫʤʽʩʥʦʾ ʜʽʾ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʪʽʣʴʢʠ ʪʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʧʣʠʚ. 

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʯʦʾ ʟʦʥʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʙʘʟʽ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʜʣʷ  ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʰʢʦʜʠ, ʷʢʠʡ 

ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʫʚʘʪʠ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ, ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. 

4. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ 

ʫʤʦʚ ʧʨʘʮʽ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʧʦʪʝʥʮʽʡʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, 

ʷʢʠʡ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜ ʯʘʩ ʢ̔ ʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʚ 

ʮʝʭʫ ʘʙʦ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʙʫʜʴ-ʷʢʦʾ ʛʘʣʫʟʽ ʚ ʮʽʣʦʤʫ. 

6. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʧʽʜʭʜ̔ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʤʽʩʥʦʾ 

ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

7. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʘʛʨʝʛʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʜʽʡʩʥʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʧʦʙʫʜʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʟʤʽʥʠ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʨʝʤʦʥʪʥʠʭ ʮʝʭʘʭ  ̔ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

8. ʈʦʟʨʦʙʣʝʥʦ ʨʝʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʧʽʜʨʦʟʜʽʣʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʟʘ ʫʤʦʚʘʤʠ ISO 45001. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [4, 13, 

19, 20, 28, 39, 143, 144, 154, 160, 162, 165, 166, 167, 170, 186, 195, 196, 197, 206]. 



113 

ʈʆɿɼɯʃ 3 

ʈʆɿʈʆɹʃɽʅʅʗ ʄɸʊɽʄɸʊʀʏʅʆɰ ʄʆɼɽʃɯ ʈʀɿʀʂ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʇɯɼʍʆɼʋ ɼʆ ɺʀɿʅɸʏɽʅʅʗ ʋʄʆɺ ʇʈɸʎɯ ʇʈɸʎɯɺʅʀʂɯɺ 

ʇɯɼʇʈʀɭʄʉʊɺ 

 

 

3.1 ʆʮʽʥʢʘ ʨʠʟʠʢʫ ʚ ʩʠʩʪʝʤʽ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè 

ʊʝʦʨʝʪʠʯʥʦʶ ʙʘʟʦʶ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʙʝʟʧʝʢʠ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʻ ʘʢʩʽʦʤʘ ʧʨʦ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ, ʧʨʠʥʮʠʧ ʤʽʥʽʤʫʤʫ 

ʃʽʙʽʭʘ, ʟʘʢʦʥ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ, ʟʘʢʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʐʝʣʬʦʨʜʘ, ʧʨʠʥʮʠʧ 

ʌʘʨʤʝʨʘ [151]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʨʠ ʜʽʾ 

ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʮʽʣʴʥʦ ʚʟʷʪʠ ʟʘ 

ʦʩʥʦʚʫ ʟʘʢʦʥ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ [152]. ʈʽʚʝʥʴ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʪʘʥ 

ʣʶʜʝʡ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʫ ʬʦʨʤʽ ʟʘʣʝʞʥʦʩʪʽ çʜʦʟʘ ï ʝʬʝʢʪè 

[153]. 

ʆʮʽʥʢʘ ʨʠʟʠʢʫ ï ʮʝ ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʟʙʠʪʢʽʚ ʰʣʷʭʦʤ 

ʘʥʘʣʽʟʫ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʽ ʦʮʽʥʢʠ ʽʩʥʫʶʯʠʭ ʫʤʦʚ ʫʨʘʟʣʠʚʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʯʠ ʰʢʦʜʫ ʚʣʘʩʥʦʩʪʽ, ʣʶʜʷʤ, ʟʘʩʦʙʘʤ ʜʦ ʽʩʥʫʚʘʥʥʷ ʽ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʚʽʜ ʷʢʦʛʦ ʚʦʥʠ ʟʘʣʝʞʘʪʴ [213]. 

ɼʉʊʋ ISO 31000:2018 ʚʠʟʥʘʯʘʻ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʷʢ ʧʨʦʮʝʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʪʨʴʦʭ ʧʨʦʮʝʩʽʚ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʨʠʟʠʢʫ, ʘʥʘʣʽʟ ʨʠʟʠʢʫ ʽ ʦʮʽʥʢʘ ʨʠʟʠʢʫ [214]. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʨʠʟʠʢʽʚ ï ʮʝ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʧʠʩʫ ʨʠʟʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ. 

ɸʥʘʣʽʟ ʨʠʟʠʢʽʚ ï ʮʝ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʧʨʠʨʦʜʠ, ʜʞʝʨʝʣ ʽ ʧʨʠʯʠʥ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʨʠʟʠʢʫ. 

ɺʽʥ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʽʚ ʽ ʥʘʩʣʽʜʢʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʽʩʥʫʶʯʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ [215]. ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ 

ʜʣʷ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʻ ʫʧʨʘʚʣʽʥʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ 

ʮʠʢʣʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ, ʚʽʜʦʤʘ ʷʢ 
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çʮʠʢʣ ɼʝʤʽʥʛʘ-ʐʫʭʘʨʪʘè ʘʙʦ ʮʠʢʣ PDCA ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʟ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ [216]. 

ʆʮʽʥʢʘ ʨʠʟʠʢʫ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʷʢ ʤʽʥʽʤʫʤ ʜʚʦʭ ʪʠʧʽʚ ʨʠʟʠʢʫ: 

ʨʝʘʣʴʥʦʛʦ ʽ ʧʦʪʝʥʮʽʡʥʦʛʦ. ʈʝʘʣʴʥʠʡ ʨʠʟʠʢ ï ʮʝ ʢʽʣʴʢʽʩʥʝ ʚʠʨʘʞʝʥʥʷ ʰʢʦʜʠ 

ʟʜʦʨʦʚôʶ ʫ ʚʝʣʠʯʠʥʘʭ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʘʙʦ ʩʤʝʨʪʽ. ʇʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ï 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʨʦʙʽʪʥʠʢʘ ʝʬʝʢʪʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʝʬʝʢʪʫ ʜʣʷ ʣʶʜʠʥʠ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ. ʄʦʞʝ 

ʚʠʨʘʞʘʪʠʩʷ ʫ ʚʽʜʩʦʪʢʘʭ, ʯʘʩʪʢʘʭ ʦʜʠʥʠʮʽ ʘʙʦ ʫ ʚʠʧʘʜʢʘʭ ʥʘ 1000, 10000 [35]. 

ɸʣʝ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘ ʥʘʫʢʦʚʽʡ ʦʩʥʦʚʽ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʤʦʛʠ 

ʚʽʜʦʤʦʛʦ ʧʨʠʥʮʠʧʫ ALARA: ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʤʘʻ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʥʠʟʴʢʠʤ, 

ʥʘʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ ʫ ʜʘʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚʘʭ [217]. 

ʅʝʙʝʟʧʝʢʠ ʟʘ ʩʚʦʾʤ ʧʨʦʷʚʦʤ ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʠʡ, ʪʦʙʪʦ ʧʨʠʭʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʨʠʯʠʥʘʤʠ ʻ ʫʤʦʚʠ, ʟʘ ̫ʢʠʭ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ. 

ɿʘʛʘʣʦʤ, ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʦʙʩʪʘʚʠʥ, ʯʝʨʝʟ ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʥʝʙʝʟʧʝʢʠ, ʘ ʦʪʞʝ ʚʠʢʣʠʢʘʶʪʴ ʪʽ ʯʠ ʽʥʰʽ ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠ ʘʙʦ ʥʘʥʦʩʷʪʴ 

ʰʢʦʜʫ. ɿʘ ʬʦʨʤʦʶ ʰʢʦʜʘ ʘʙʦ ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʧʨʦʷʚ. 

ʎʝ ʪʨʘʚʤʠ ʨʽʟʥʦʾ ʚʘʞʢʦʩʪʽ, ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʰʢʦʜʘ ʜʦʚʢʽʣʣʶ ʪʦʱʦ. ʆʪʞʝ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ çʥʝʙʝʟʧʝʢʘ ï ʧʨʠʯʠʥʠ ï 

ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠè ʷʚʣʷʻ ʩʦʙʦʶ ʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʫ ʨʝʘʣʴʥʽ ʥʘʩʣʽʜʢʠ. çɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʘè ï ʮʝ ʘʢʩʽʦʤʘ, ʷʢʘ ʽʣʶʩʪʨʫʻ ʥʘʷʚʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ [218]. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʽʷ ʘʙʦ ʷʚʠʱʝ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ, ʷʢʱʦ ʚʦʥʠ ʤʦʞʫʪʴ 

ʟʘʚʜʘʪʠ ʰʢʦʜʠ ʘʙʦ ʽʥʰʽ ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʷʢʦʾʩʴ ʣʶʜʠʥʠ ʘʙʦ ʧʨʝʜʤʝʪʫ. 

ʄʘʩʰʪʘʙ ʥʝʙʝʟʧʝʢʠ ï ʮʝ ʨʦʟʤʽʨ ʟʙʠʪʢʫ, ʱʦ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ, ʚʢʣʶʯʘʶʯʠ ʜʦ 

ʥʴʦʛʦ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʟʘʟʥʘʣʠ ʪʘʢʦʛʦ ʚʧʣʠʚʫ, ʽ ʩʝʨʡʦʟʥʽʩʪʴ ʥʘʩʣʽʜʢʽʚ. ʋ 

ʢʦʥʮʝʧʮʽʾ ʨʠʟʠʢʫ ʜʦʜʘʪʢʦʚʦ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʶʪʴʩʷ ʥʝʙʝʟʧʝʢʠ, ʧʦʚôʷʟʫʶʯʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʟ ʢʦʞʥʠʤ ʨʽʚʥʝʤ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʦʜʠ [219ï220]. 

ɸʣʝ ʨʠʟʠʢʠ ʦʜʥʘʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʥʝ ʟʘʚʞʜʠ ʚʠʢʣʠʢʘʶʪʴ ʦʜʥʘʢʦʚʽ 

ʧʦʙʦʶʚʘʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʦʙôʻʜʥʫʶʪʴ ʥʝʙʘʞʘʥʽʩʪʴ 

ʥʝʙʝʟʧʝʢʠ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʜʦ ʻʜʠʥʦʾ ʧʽʜʩʫʤʢʦʚʦʾ ʤʽʨʠ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʟʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʩʧʨʦʩʪʠʪʠ ʦʙʨʦʙʢʫ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ɸʣʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʪʨʘʚʤ ʘʙʦ ʩʤʝʨʪʝʡ ʦʢʨʝʤʦ. ɼʝʷʢʽ ʤʝʪʦʜʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʠʟʠʢʫ ʚʨʘʭʦʚʫʶʪʴ ʽʩʥʫʶʯʫ ʨʽʟʥʠʮʶ ʫ ʧʽʜʭʦʜʘʭ. ɺʦʥʠ 

ʚʢʣʶʯʘʶʪʴ ʜʦ ʩʝʙʝ ʨʦʟʨʘʭʫʥʦʢ ʦʢʨʝʤʠʭ ʦʮʽʥʦʢ ʨʠʟʠʢʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʝʬʝʢʪʫ, ʥʘʜʘʶʯʠ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʨʠʟʠʢʫ [221]. 

ʆʙôʻʢʪʦʤ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ ʻ ʩʠʩʪʝʤʘ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝè, ʜʝ ʦʙôʻʜʥʫʶʪʴʩʷ ʪʝʭʥʽʯʥʽ ʦʙôʻʢʪʠ, ʣʶʜʠ ʽ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. ʇʽʜ ʧʦʪʝʥʮʽʡʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʘʙʦ 

ʰʢʽʜʣʠʚʽʩʪʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʧʨʠʩʫʪʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʽ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ, ʜʽʶʯʠ ʥʘ ʨʦʙʽʪʥʠʢʘ, ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʨʦʙʥʠʯʦʾ 

ʪʨʘʚʤʠ ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʨʠʟʠʢʫ ʚ ʧʨʦʬʝʩʽʡʥʫ 

ʥʝʙʝʟʧʝʢʫ, ʷʢ ʚʽʜʦʤʦ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʦʙôʻʢʪʫ (ʨʦʙʽʪʥʠʢʘ) 

ʟʙʽʛʫ ʦʙʩʪʘʚʠʥ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʜʞʝʨʝʣʦʤ ʥʝʙʝʟʧʝʢʠ. ʊʘʢ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʚʠʟʥʘʯʝʥʠʭ ʮʽʣʝʡ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, 

ʦʙôʻʢʪʦʤ ʨʠʟʠʢʫ ʻ ʚʠʢʣʶʯʥʦ ʧʨʘʮʽʚʥʠʢ ʘʙʦ ʛʨʫʧʘ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʆʙôʻʢʪʦʤ ʥʝʙʝʟʧʝʢʠ, ʷʢ ʚʽʜʦʤʦ, ʻ ʙʫʜʴ-ʷʢʘ ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ ï 

ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè. ɺʦʜʥʦʯʘʩ, ʟʘʟʥʘʯʝʥʠʡ ʟʙʽʛ ʦʙʩʪʘʚʠʥ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚ ʩʠʩʪʝʤʽ ʧʨʠʩʫʪʥʽ ʧʝʚʥʽ ʚʨʘʟʣʠʚʽ ʣʘʥʢʠ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʤʘʶʪʴʩʷ ʥʘ ʫʚʘʟʽ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʫ ʢʦʥʢʨʝʪʥʫ ʧʨʦʬʝʩʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ 

ʚʟʘʻʤʦʜʽʾ ʦʙôʻʢʪʫ ʨʠʟʠʢʫ ʟ ʦʙôʻʢʪʦʤ ʥʝʙʝʟʧʝʢʠ. 

ʊʦʙʪʦ, ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʚ ʩʠʩʪʝʤʘʭ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï 

ʩʝʨʝʜʦʚʠʱʝè ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʪʨʴʦʭ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʮʴʦʛʦ ʫʤʦʚ: ʦʙôʻʢʪʫ ʨʠʟʠʢʫ, ʦʙôʻʢʪʫ ʥʝʙʝʟʧʝʢʠ, ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʟ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʥʝʙʝʟʧʝʢʠ. 

ɺʽʜʦʤʦ, ʱʦ ʦʙôʻʢʪ ʥʝʙʝʟʧʝʢʠ ʽʩʥʫʻ ʟʘʚʞʜʠ, ʢʦʣʠ ʚ ʥʘʷʚʥʦʩʪʽ ʻ ʦʙôʻʢʪ 

ʨʠʟʠʢʫ. ʆʩʢʽʣʴʢʠ ʜʦʩʪʝʤʝʥʥʦ ʚʽʜʦʤʦ, ʱʦ ʦʙôʻʢʪʦʤ ʨʠʟʠʢʫ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 
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ʧʨʘʮʽ ʻ ʣʶʜʠʥʘ, ʦʪʞʝ ʜʘʥʽ ʫʤʦʚʠ ʻ ʩʪʘʣʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʫ ʧʨʘʮʽʚʥʠʢʘ ʤʦʞʣʠʚʦ ʣʠʰʝ 

ʫʩʫʚʘʶʯʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. ɸʣʝ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʠ ʧʨʦʬʝʩʽʡʥʽ ʥʝʙʝʟʧʝʢʠ 

ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʤʦʞʥʘ ʣʠʰʝ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʟʘʣʠʰʢʦʚʦʛʦ ʨʽʚʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ, ʷʢʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ. 

 

 

3.2 ʇʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ 

 

ʆʧʠʩ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʽ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʘʭ. ʋ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʞʥʝ 

ʨʦʙʦʯʝ ʤʽʩʮʝ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʷʢ ʚʧʣʠʚ ʦʢʨʝʤʠʭ ʜʞʝʨʝʣ, ʪʘʢ ʽ ʾʭʥʷ 

ʩʧʽʣʴʥʘ ʜʽʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʅʝʙʝʟʧʝʯʥʽ ʜʞʝʨʝʣʘ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʪʽ, ʱʦ ʧʨʘʮʶʶʯʘ ʣʶʜʠʥʘ ʥʝ ʚʽʜʯʫʚʘʻ ʚʣʘʩʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʽ ʪʽ, ʷʢʽ 

ʧʨʘʮʶʶʯʘ ʣʶʜʠʥʘ ʚʽʜʯʫʚʘʻ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʯʫʪʪʽʚ ʣʶʜʠʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʩʠʭʦʬʽʟʠʮʽ ʽ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʾ [222]. 

ʌʽʟʽʦʣʦʛʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʽʩʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʩʪʘʥʦʤ 

ʣʶʜʠʥʠ, ʡʦʛʦ ʚʽʜʯʫʪʪʷʤʠ ʽ ʧʝʚʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɺʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʻ 

ʙʝʟʧʝʯʥʠʤʠ ʘʙʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʽ 

ʟʘʛʠʙʝʣʽ ʣʶʜʠʥʠ. ʉʬʝʨʘ ʙʝʟʧʝʢʠ ï ʮʝ ʩʬʝʨʘ ʬʽʟʠʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʝʨʝʜʦʚʠʱʘ, 

ʷʢʘ ʦʙʤʝʞʝʥʘ ʩʬʝʨʦʶ ʥʝʙʝʟʧʝʯʥʠʭ ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʣʶʜʠʥʠ 

(ʩʬʝʨʦʶ ʨʠʟʠʢʫ). 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʻ ʡʦʛʦ ʚʽʜʥʦʩʥʘ 

ʩʪʘʣʽʩʪʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʽ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ 
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ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʙʽʛʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʧʨʦʮʝʩʽʚ. ɭʜʠʥʠʤ 

ʦʙôʻʢʪʠʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʻ ʾʾ ʨʝʘʢʮʽʾ ʥʘ ʪʘʢʠʡ ʚʧʣʠʚ. ʉʝʨʝʜ ʧʦʜʨʘʟʥʠʢʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ (ʜʦ ʷʢʠʭ ʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʰʢʽʜʣʠʚʽ ʚʠʨʦʙʥʠʯʽ ʬʘʢʪʦʨʠ) ʫʣʦʚʣʶʶʪʴʩʷ ʽ ʩʧʨʠʡʤʘʶʪʴʩʷ ʣʠʰʝ 

ʪʽ, ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʷʢʠʭ ʻ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʥʽ ʦʨʛʘʥʠ ʯʫʪʪʽʚ. ʊʘʢʽ 

ʧʦʜʨʘʟʥʠʢʠ ʥʘʟʠʚʘʶʪʴ ʩʝʥʩʦʨʥʠʤʠ ʩʪʠʤʫʣʘʤʠ, ʘ ʩʢʣʘʜʥʦ ʫʪʚʦʨʝʥʽ ʩʪʨʫʢʪʫʨʠ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʾʭʥʴʦʾ ʦʙʨʦʙʢʠ ï ʩʝʥʩʦʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʝʥʩʦʨʥʽ ʩʠʛʥʘʣʠ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʤʦʜʘʣʴʥʽʩʪʶ, ʪʦʙʪʦ ʪʽʻʶ ʬʦʨʤʦʶ ʝʥʝʨʛʽʾ, ʷʢʘ ʚʣʘʩʪʠʚʘ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʩʧʝʮʠʬʽʯʥʠʭ ʩʝʥʩʦʨʥʠʭ ʝʥʝʨʛʽʡ ʄʶʣʣʝʨʘ [223] 

ʭʘʨʘʢʪʝʨ ʚʽʜʯʫʪʪʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʩʪʠʤʫʣʦʤ, ʘ ʧʦʜʨʘʟʥʶʶʯʠʤ ʩʝʥʩʦʨʥʠʤ 

ʦʨʛʘʥʦʤ. ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʟʜʘʪʥʠʡ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʣʦʢʘʣʽʟʘʮʽʶ 

ʙʘʛʘʪʴʦʭ ʧʦʜʨʘʟʥʠʢʽʚ ʫ ʧʨʦʩʪʦʨʽ. 

ɹʝʟʧʝʢʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʘʢʮʽʾ ʾʾ 

ʦʨʛʘʥʽʟʤʫ ʥʘ ʟʦʚʥʽʰʥʽ ʰʢʽʜʣʠʚʽ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽ ʧʦʜʨʘʟʥʠʢʠ. ʄʽʥʽʤʘʣʴʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʜʨʘʟʥʠʢʘ, ʱʦ ʻ ʫ ʥʘʷʚʥʦʩʪʽ ʽ ʜʽʷ ʷʢʦʛʦ ʜʘʻ ʚʽʜʯʫʪʪʷ ʪʘ ʻ 

ʢʽʣʴʢʽʩʥʦʶ ʤʽʨʦʶ ʯʫʪʣʠʚʦʩʪʽ ʦʨʛʘʥʽʚ ʯʫʪʪʷ, ʥʘʟʠʚʘʪ̒ʩɹ ̫ ʧʦʨʦʛʦʚʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ʋʩʽ ʘʥʘʣʽʟʘʪʦʨʠ ʤʘʶʪʴ ʜʠʬʝʨʝʥʮʽʘʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ: ʟʜʘʪʥʽʩʪʴ 

ʚʠʷʚʣʷʪʠ ʧʨʠʩʫʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʜʨʘʟʥʠʢʘʤʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʾʭʥʴʦʾ ʜʽʾ. 

ʎʶ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʘʥʦ ʦʩʥʦʚʥʠʤ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʟʘʢʦʥʦʤ ɺʝʙʝʨʘ-

ʌʝʭʥʝʨʘ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʷʢʽ 

ʧʽʜʢʦʨʷʶʪʴʩʷ ʦʩʥʦʚʥʦʤʫ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ: ʟʽʨ, 

ʩʣʫʭ, ʥʶʭ, ʜʦʪʠʢ. ʆʪʞʝ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʦʮʽʥʦʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʮʽ ʚʠʜʠ ʩʝʥʩʦʨʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ 

ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʧʦʨʦʛʘ 

ʚʽʜʯʫʪʪʷ. ɺʽʜʧʦʚʽʜʥʦ, ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʨʽʚʥʽʚ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʘʮʶʶʯʦʛʦ ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ [35, 37, 220]. 

ɺʝʣʠʯʠʥʘ ʚʽʜʯʫʪʪʽʚ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʽʾ ʧʦʜʨʘʟʥʠʢʘ. ʊʦʡ ʪʝʨʤʽʥ ʘʙʦ ʯʘʩ, ʟʘ ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʚʧʣʠʚ 
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ʧʦʜʨʘʟʥʠʢʘ ʜʦ ʧʦʷʚʠ ʩʘʤʦʛʦ ʚʽʜʯʫʪʪʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʣʘʪʝʥʪʥʠʤ ʧʝʨʽʦʜʦʤ. 

ʇʩʠʭʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʚʽʜʯʫʪʪʷ ʣʶʜʠʥʠ (ʘʥʘʣʽʟʘʪʦʨʽʚ) [222], 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʯʫʪʪʷ ʟʤʽʥʠ ʚʧʣʠʚʫ ʧʦʜʨʘʟʥʠʢʘ dA ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʝ 

ʟʤʽʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʴʦʛʦ ʧʦʜʨʘʟʥʠʢʘ dI. ʎʝ ʚʽʜʯʫʪʪʷ ʙʫʜʝ ʪʠʤ ʤʝʥʰʝ, ʯʠʤ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʪʦʙʪʦ, ʟʤʽʥʘ ʚʽʜʯʫʪʪʷ ʚʽʜ ʚʧʣʠʚʫ 

ʧʦʜʨʘʟʥʠʢʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʚʽʜʥʦʩʥʽʡ ʟʤʽʥʽ ʩʠʣʠ ʧʦʜʨʘʟʥʠʢʘ [222]: 

 

 () ,
I

dI
vkdA=  (3.1) 

 

ʜʝ k(v) ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʠ ʚʧʣʠʚʫ 

ʧʦʜʨʘʟʥʠʢʘ. 

ʇʨʦʽʥʪʝʛʨʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʧʦʨʦʛʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ I0, ʜʣʷ ʷʢʦʛʦ ʚʽʜʯʫʪʪʷ dA = 0, ʜʦ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ I, 

ʦʪʨʠʤʘʻʤʦ ʟʘʢʦʥ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ, ʷʢʠʡ ʧʦʚôʷʟʫʻ ʚʽʜʯʫʪʪʷ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʧʦʜʨʘʟʥʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʋʢʨʘʾʥʘ ʟʘʷʚʠʣʘ ʧʨʦ ʩʚʦʻ ʚʭʦʜʞʝʥʥʷ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʨʦʩʪʽʨʫ, 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʩʫʥʫʪʠ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʧʨʘʮʽ [34] ʚʠʤʦʛʘʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 45001 [25]. 

ʇʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ 

ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʨʘʮʽʚʥʠʢʘ ʨʝʘʛʫʚʘʥʥʷ ʡʦʛ ʦʨʛʘʥʽʟʤʫ ʚʟʘʛʘʣʽ ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ. ɼʦ ʪʦʛʦ ʞ, ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪ̔ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʰʢʽʜʣʠʚʦʩʪʽ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʦʜʥʽʻʶ ʟ ʚʠʤʦʛ ʩʠʩʪʝʤʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ISO 45001:2018  ̒ʢʽʣʴʢʽʩʥʘ ʽ ʦʙôʻʢʪʠʚʥʘ 

ʦʮʽʥʢʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʽʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ 

ʧʨʘʮʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʦʪʦʯʫʶʪʴ ʟʘʡʥʷʪʦʛʦ ʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʧʨʘʮʽʚʥʠʢʘ ʚ ʩʠʩʪʝʤʽ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè (ʨʠʩ. 3.1). ɭʜʠʥʠʡ 

ʦʙôʻʢʪʠʚʥʠʡ ʟʘʢʦʥ, ʷʢʠʡ ʮʝ ʜʦʟʚʦʣʷʻ, ï  ʟʘʢʦʥ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ. ʉʘʤʝ ʡʦʛʦ ʚʟʷʣʠ 
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ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ 

ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ.  

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʇʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʚ ʩʠʩʪʝʤʽ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï 

ʩʝʨʝʜʦʚʠʱʝè: 

1 ï ʨʠʟʠʢ ʦʙʫʤʦʚʣʝʥʠʡ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ; 2 ï ʨʠʟʠʢ ʦʙʫʤʦʚʣʝʥʠʡ ʜʽʻʶ 

ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ, ʽʥʩʪʨʫʤʝʥʪʽʚ; 3 ï ʨʠʟʠʢ ʦʙʫʤʦʚʣʝʥʠʡ ʦʪʦʯʫʶʯʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ, ʯʘʩʫ ʾʭʥʦɹʾ ʜʽʾ, ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʠʥʠ ʚ ʟʦʥʽ ʜʽʾ ʬʘʢʪʦʨʽʚ ʪʘ ʟ̔ 

ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʽʾ ʫʩʽʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʩʫʤʽʞʥʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʜʘʻ ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʦʪʨʠʤʘʥʥʽ ʘʙʩʦʣʶʪʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ [5, 

40, 160, 170]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʚ 

ʩʠʩʪʝʤʘʭ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧ̔ ʜ ʧʦʪʝʥʮʽʡʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʘʙʦ ʰʢʽʜʣʠʚʽʩʪʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʥʘʷʚʥʽʩʪʴ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʜʽʶʯʠ ʥʘ ʣʶʜʠʥʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʠʨʦʙʥʠʯʦʾ ʪʨʘʚʤʠ ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ɿʘʢʦʥ 

ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʫʤʦʚ ʪʘ ʭʘʨʘʢʪʝʨʫ 
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ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ ʪʘ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʽʚ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʧʦʜʘʣʴʰʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʾ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʥʘ ʟʜʦʨʦʚôʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ [38, 143, 165]. 

 

 

3.3 ʆʮʽʥʢʘ ʙʝʟʧʝʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 

 

ʋ ʜʘʥʠʡ ʯʘʩ ʦʮʽʥʢʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʫʜɹ-ʷʢʦʾ ʛʘʣʫʟʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʫʩʪʠʤʠʤʠ ʥʦʨʤʘʤʠ ʙʝʟʧʝʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʩʪʝ 

ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʥʦʨʤʘʤʠ ʙʝʟʧʝʢʠ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʚʠʥʠʢʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʠʭ ʧʦʩʽʜʘʻ ʦʩʥʦʚʥʝ ʤʽʩʮʝ 

ʧʨʠ ʧʦʙʫʜʦʚʽ ʚʩʽʭ ʧʨʦʮʝʜʫʨ ʽ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ. ɼʘʥʽ, ʱʦ 

ʻ ʚʠʭʽʜʥʠʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ ʽ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʪʨʠʚʠʤʽʨʥʫ ʩʪʨʫʢʪʫʨʫ 

[13]. ʆʪʞʝ, ʪʽʣʴʢʠ ʧʦʚʥʠʡ ʦʙʣʽʢ ʩʪʨʫʢʪʫʨʠ ʽ ʭʘʨʘʢʪʝʨʫ ʚʩʽʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʜʦʟʚʦʣʠʪʴ ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʟʠʪʴ ʜʽʡʩʥʽʩʪʴ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʪʘ 

ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚ.̔ 

ɺʽʜʦʤʦ, ʱʦ ʧʦʻʜʥʘʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʽ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʧʨʫʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ɺʽʥ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʦʶ [224]. 

ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʥʘʡʙʽʣʴʰʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ 

ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʶʶʯʦʛʦ [225]. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 
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ʚʧʣʠʚʽ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʜʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʥʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʾʭʥʽʡ ʩʫʤʽʩʥʽʡ ʜʽʾ. 

ʉʠʩʪʝʤʥʘ ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ ʥʘ ʧʦʻʜʥʘʥʠʡ ʚʧʣʠʚ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʦʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ, ʾʭʥʴʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʘʛʫʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ. 

ʇʨʠ ʦʮʽʥʮʽ ʫʤʦʚ ʧʨʘʮʽ ʫ ʚʠʨʦʙʥʠʯʽʡ ʩʬʝʨʽ ʯʘʩʪʦ ʙʫʚʘʻ ʚʘʞʢʦ ʚʠʙʨʘʪʠ 

ʷʢʠʡʩʴ ʦʜʠʥ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ʷʢ ʧʽʜʩʪʘʚʫ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ. ʇʽʜ ʬʘʢʪʦʨʦʤ 

ʨʠʟʠʢʫ ʨʦʟʫʤʽʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʡ ʚʧʣʠʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ, ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ʊʦʤʫ ʜʝʷʢʽ ʩʫʯʘʩʥʽ ʘʚʪʦʨʠ ʧʨʠ 

ʦʮʽʥʮʽ ʫʤʦʚ ʧʨʘʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʩʦʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ, ʪʦʙʪʦ ʤʝʪʦʜʠ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ [226]. 

ʆʩʥʦʚʥʠʤ ʧʦʥʷʪʪʷʤ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʠʭ ʤʝʪʦʜʘʭ, ʻ 

ʪʘʢʩʦʥʦʤʝʪʨʠʯʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʥʘʷʚʥʫ ʩʢʣʘʜʥʽʩʪʴ ʦʧʠʩʫ ʛʨʫʧ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʧʦʜʦʣʘʪʠ 

ʥʝʜʦʣʽʢʠ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʢʦʤʙʽʥʘʮʽʡʥʦʤʫ ʫʛʨʫʧʫʚʘʥʥ.̔ ʅʘʡʧʨʦʩʪʽʰʠʤ ʚʘʨʽʘʥʪʦʤ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʛʨʫʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʝʨʝʜʥʽʭ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʩʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʜʝʢʽʣʴʢʦʭ ʦʟʥʘʢ ʜʣʷ ʦʜʥʽʻʾ ʦʜʠʥʠʮʽ 

ʩʫʢʫʧʥʦʩʪʽ [227ï229]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʧʦʨʽʚʥʷʣʴʥʦ-ʙʘʛʘʪʦʚʠʤʽʨʥʦʶ ʦʮʽʥʢʦʶ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʽʜ ʧʦʥʷʪʪʷʤ çʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʦʙôʻʢʪè ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ 

ʩʪʘʪʠʩʪʠʯʥʘ ʦʜʠʥʠʮʷ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʶʪʴʩʷ ʥʘ ʫʚʘʟʽ ʫʤʦʚʠ ʧʨʘʮʽ 

ʨʦʙʽʪʥʠʢʘ ʢʦʥʢʨʝʪʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʴ 

ʧʝʚʥʠʭ ʦʟʥʘʢ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʤʽʞ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʪʦʯʢʘʤʠ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʧʨʘʚʠʣʘʤʠ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʊʘʢ, ʨʦʟʤʽʨʥʽʩʪʴ ʧʨʦʩʪʦʨʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʦʟʥʘʢ (ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʪʨʠ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʦʜʠʥʠʮʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. ɸ ʦʙʯʠʩʣʝʥʽ ʚʽʜʩʪʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ 

ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʽʥʰʠʭ ʪʦʯʦʢ. ɸ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ 
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ʤʽʩʮʝ ʮʽʻʾ ʪʦʯʢʠ ʩʝʨʝʜ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʤʦʞʣʠʚʝ ʾʭʥʻ ʧʦʜʘʣʴʰʝ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. 

ɿʜʝʙʽʣʴʰʦʛʦ ʧʨʘʮʽʚʥʠʢʠ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʚʧʣʠʚ ʟ ʙʦʢʫ ʨʽʟʥʠʭ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʥʘ 

ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʈʄ. 

ʋ ʧʦʚʽʪʨʽ ʨʦʙʦʯʠʭ ʟʦʥ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʷʚʣʝʥʦ ʪʘʢʽ 

ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʦʢʩʠʜ ʽ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʟʘʣʽʟʘ ʦʢʩʠʜ, ʤʘʨʛʘʥʝʮʴ, ʩʽʨʯʘʥʘ 

ʢʠʩʣʦʪʘ, ʤʘʩʣʘ ʤʽʥʝʨʘʣʴʥʽ ʥʘʬʪʦʚʽ, ʢʩʠʣʦʣ, ʫʘʡʪ-ʩʧʽʨʽʪ, ʪʝʪʨʘʭʣʦʨʪʠʣʝʥ, ʘʤʽʘʢ, 

ʚʫʛʣʝʚʦʜʥʽ ʘʣʽʬʘʪʠʯʥʽ, ʝʪʠʣʫ ʙʨʦʤʽʜ, ʣʫʛʠ ʾʜʢʽ, ʪʨʠʥʘʪʨʽʻʚʘ ʩʽʣʴ, ʙʝʥʟʠʥ. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭʥʽ ɻɼʂ [230ï287]. ʊʘʢʦʞ ʚ 

ʧʦʚʽʪʨʽ ʨʦʙʦʯʠʭ ʟʦʥ ʧʨʠʩʫʪʥʽʡ ʧʠʣ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ (ʟʘʣʽʟʦ ʤʝʪʘʣʝʚʝ, ʢʨʝʤʥʽʶ 

ʜʽʦʢʩʠʜ ʢʨʠʩʪʘʣʽʯʥʠʡ, ʚʫʛʣʝʮʶ ʧʠʣ). ɰʭʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʟʥʘʯʝʥʥʷ ɻɼʂ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʟʘ ʜʘʥʠʤʠ ʘʪʝʩʪʘʮʽʾ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʶʪʴ 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʚʘʞʢʽʩʪʴ ʧʨʘʮʽ, ʨʦʙʦʯʘ ʧʦʟʘ, ʰʫʤ, ʚʽʙʨʘʮʽʷ, ʽʥʬʨʘʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ [230ï287]. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʜʦʟʘ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʽʥʫ ʜʽʾ. 

ʇʨʠ ʩʫʤʽʩʥʽʡ ʜʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥʷ ʾʭʥʴʦʛʦ 

ʚʟʘʻʤʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ. ɸ ʦʪʞʝ ʧʨʘʮʽʚʥʠʢʠ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ  ̔ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʛʘʨʘʥʪʦʚʘʥʦ ʦʪʨʠʤʫʶʪʴ ʧʨʦʬʝʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʢʦʞʥʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʛʽʜʥʦ ʩʚʦʾʭ ʧʦʩʘʜʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ ʤʦʞʝ ʦʧʠʥʠʪʠʩʷ ʚ ʟʦʥʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʽʥʰʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʻ ʢʦʣʝʢʪʠʚʥʠʡ 

ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, ʷʢʠʡ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʨʘʭʦʚʘʥʠʡ ʥʽ ʥʘ 

ʥʦʨʤʘʪʠʚʥʦʤʫ, ʥʽ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ [2, 5, 35, 165, 167]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʨʝʪʝʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʠʟʠʢ-ʫʪʚʦʨʶʶʯʠʭ ʯʠʥʥʠʢʽʚ ʽ 
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ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʜʣʷ ʚʩʴʦʛʦ 

ʢʦʣʝʢʪʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 

 

3.4 ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʣʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʪʘ ʢʨʠʪʠʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

 

ʇʨʘʢʪʠʢʦʶ ʜʦʚʝʜʝʥʦ, ʱʦ ʙʫʜʴ-ʷʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʻ ʥʝʙʝʟʧʝʯʥʦʶ 

[218]. ʆʩʦʙʣʠʚʦ ʧʨʘʮʷ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʈʄ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʨʦʟʨʘʭʫʥʢʫ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ (ʧ. 2.1), ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ ʚʚʝʜʝʥʥʷ 

ʤʥʦʞʠʥʠ ʰʢʘʣ ʜʣʷ ʨʝʪʝʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʜʦʟʚʦʣʷʻ ʜʣʷ 

ʢʦʞʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ r i, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʤʦʚʽʨʥʦʩʪ̔ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʪʘ ʽʤʦʚʽʨʥʦʩʪ̔ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʶʶʯʦʛʦ ʫ ʟʦʥʽ ʮʴʦʛʦ ʬʘʢʪʦʨʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʧʨʘʮʶʶʯʫ ʣʶʜʠʥʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ 

ʩʫʤʽʞʥʠʭ ʈʄ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭʥʴʦʛʦ ʟʤʝʥʰʝʥʥʷ ʟ ʚʽʜʩʪʘʥʥʶ, ʽ 

ʧʝʨʝʚʦʜʠʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ r i ʜʣʷ ʦʙʨʘʥʦʛʦ ʈʄ ʚʞʝ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ Ri. 

ʆʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʾʭʥ ̒ ʤʽʥʽʤʘʣʴʥʝ ʪʘ 

ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʚʥʽ Rmin = 10
-8
, Rʛʨ = 10

-5
, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʜʘʥʽ, 

ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʥʘʩʪʫʧʥʝ. ɯʩʥʫʶʪ ɹʤʽʥʽʤʘʣʴʥʝ ʪʘ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ, ʱʦ 

ʥʘʜʘʶʪʴ ʽʥʪʝʨʚʘʣ ʾʭʥʴʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ 10
ī8

 é 10
ī5

 , ʜʝ ʤʘʻ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ 

ʩʪʽʡʢʘ ʢʘʨʪʠʥʘ ʩʪʘʥʫ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ ʨʝʤʦʥʪʥʠʭ 

ʮʝʭ̔ʚ  ̔ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɸʣʝ ʧʨʠ ʧʨʦʚʝʜʝʥʥʷʽ ʘʫʜʠʪʫ ʟ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ 

ʚʩʪʘʥʦʚʣʝʥʥ ̔ ʧʦʣʷ ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʈʄ. ʋ ʟʚôʷʟʢʫ ʟ 

ʜʘʥʠʤ ʬʘʢʪʦʤ ʟʨʦʙʠʤʦ ʧʨʠʧʫɦʝʥʥʷ, ʱʦ ʽʩʥʫʻ ʙʝʟʧʝʨʝʨʚʥʘ ʚʝʣʠʯʠʥʘ ʨʠʟʠʢʫ ʚ 

ʜʦʚʽʣʴʥʦʤʫ ʽʥʪʝʨʚʘʣʽ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʥʘʩʪʫʧʥʦʶ ʟʘʣʝʞʥʽʩʪʶ: 
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(),xRR=

 (3.1) 

 

ʜʝ R(x) ï ʬʫʥʢʮʽʷ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʨʠʟʠʢʫ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʷ ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ 

ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ [a, b] ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ: 

 

 
()( )ñ --=W

b

a

ʛʨ dxRxRR ,min   ̫ ʢʱʦ 
Rʛʨ Ó 

Rmin. (3.2) 

 

ɿʘ ʫʤʦʚʠ, ʢʦʣʠ Rʛʨ<R ʥʘ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ [a, b], ʦʪʨʠʤʫ̒ ʤʦ ʧʦʣʝ ʢʨʠʪʠʯʥʦʾ 

(ʥʝʜʦʧʫʩʪʠʤʦʾ) ʥʝʙʝʟʧʝʢʠ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

 
()( )ñ -=W

b

a

ʛʨdxRxR ,
 ʷʢʱʦ 

Rʛʨ<
R. (3.3) 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʨʘʟʠ (3.2)ï(3.3), ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʙʝʟʧʝʢʠ ʥʘ ʈʄ ʫ ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʘʙʦ ʥʝʚʽʜʢʣʘʜʥʽ ʜʽʾ 

ʩʪʦʩʦʚʥʦ ʧʦʣʽʧʰʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʷʢʘ ʽʩʥʫʻ ʯʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʜʣʷ ʙʝʟʧʝʢʠ ʈʄ ʧʨʠ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. 

 

 

3.5 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʥʘ 

ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʤʽʜʞʫ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ 

ʧʨʘʮʽ. 
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ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʚʘʪʠ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ 

ʦʙʣʘʩʪʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ ʚʠʨʦʙʥʠʯʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʴ-ʷʢʦʾ ʛʘʣʫʟʽ. 

ɸʜʨʝʩʥʝ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʢʣʶʯʘʪʠ 

ʡʤʦʚʽʨʥʽ ʟʙʦʾ ʚ ʨʦʙʦʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʪʤʽʯʥʽʩʪʴ ʽ 

ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʽ ʚʦʜʥʦʯʘʩ ʟʥʠʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʽʚʥʠʢʘ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ ʘʙʦ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʝʥʥʷ ʧʝʚʥʦʾ ʩʪʨʘʪʝʛʽʯʥʦʾ ʤʦʜʝʣʽ 

ʩʪʦʩʦʚʥʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ ʘʙʦ ʜʝʷʢʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ [288]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʟʥʘʯʝʥʦʛʦ ʧʨʦʛʥʦʟʫ ʻ 

ʧʦʙʫʜʦʚʘ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʟ ʧʦʜʘʣʴʰʠʤ ʨʝʪʝʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʚʧʣʠʚʫ 

ʟʤʽʥʥʠʭ ʤʦʜʝʣʽ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ (ʯʠʩʣʦ ʚʠʧʘʜʢʽʚ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ). 

ɺʽʜʦʤʠʤ ʽ ʧʦʰʠʨʝʥʠʤ ʟʘʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʚʝʣʠʯʠʥʠ Y ʟʘ ʟʤʽʥʥʠʤʠ X1 , é, Xn ʷʢ ʧʨʘʚʠʣʦ ʟʘʜʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

 
, 22110 e+Ö+ÖÖÖ+Ö+Ö+= nn XaXaXaaY
 (3.4) 

 

ʜʝ ʘ1 , ʘ2 , é, ʘʧ ï ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ; 

Ů ï ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʻ ʧʦʤʠʣʢʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ʇʘʨʘʤʝʪʨʠ ʦʟʥʘʯʝʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʧʨʠ ʷʢʠʭ ʤʽʥʽʤʽʟʫʻʪʴʩʷ 

ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʝʤʧʽʨʠʯʥʠʭ (ʬʘʢʪʠʯʥʠʭ) ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʾ 

ʦʟʥʘʢʠ ʚʽʜ ʪʝʦʨʝʪʠʯʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʦʙʨʘʥʠʤ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ [289], ʪʦʙʪʦ: 
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 (3.5) 
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ʜʝ Yi ï ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʝʣʠʯʠʥ; 

ȑi ï ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʈʄ 

ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢ̔ ʧʦʢʘʟʥʠʢʠ ʷʢ: 

- ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ï ʈ; 

- ʽʥʚʝʩʪʠʮʽʡʥʽ ʚʢʣʘʜʝʥʥʷ ʚ ʤʦʜʝʨʥʽʟʘʮʽʶ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ï 

ɯɺ; 

- ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ï ɽ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʯʠʩʣʘ ʚʠʧʘʜʢʽʚ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʨʫʭʫ ʥʘ ʈʄ 

ʧʨʠʡʤʝʤʦ ʨʽʚʥʦʶ ʥʫʣʶ ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. ʇʨʠ ʮʴʦʤʫ ʜʘʥʘ ʜʽʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʦʜʥʽʻʾ ʟ ʫʤʦʚ ɻʘʫʩʩʘ-ʄʘʨʢʦʚʘ (ʧʨʦ ʨʽʚʥʽʩʪʴ ʥʫʣʶ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʯʣʝʥʘ). ʆʜʥʘʢ ʧʨʠ ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʚ 

ʫʪʚʦʨʝʥʽʡ ʤʦʜʝʣʽ ʯʠʥʥʠʢʽʚ ʪʘʢʘ ʜʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʫʣʴʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʈʄ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʩʪʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʯʠʩʣʦ ʧʦʨʫʰʝʥʴ 

ʙʫʜʝ ʧʨʠʨʽʚʥʶʚʘʪʠʩʷ ʜʦ ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʯʣʝʥʘ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʦʙôʻʢʪʠʚʥʽʡ ʨʝʘʣʴʥʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ, ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʩʪʘʥʫ ʙʝʟʧʝʢʠ ʥʘ ʈʄ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ 

ʚʠʛʣʷʜ: 

 

 
,321 EaIBaPaN Ö+Ö+Ö=
 (3.6) 

 

ʜʝ ʘ1, ʘ2, ʘ3 ï ʨʝʛʨʝʩʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʤʥʦʞʠʥʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʩʪʽʡʥʘ ʩʢʣʘʜʦʚʘ ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʘ 

ʨʽʚʥʦʶ ʥʫʣʶ [289], ʥʝʮʝʥʪʨʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʤʦʞʝ ʙʫʪʠ 

ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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ʜʝ Ni ï ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʈʄ; 

œi ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʈʄ, 

ʦʪʨʠʤʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʙʽʣʴʰʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʆʟʥʘʯʝʥʘ ʤʦʜʝʣʴ 

ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʈʄ ʥʘ 

ʥʝʦʙʭʽʜʥʠʡ ʧʝʨʽʦʜ. ɸ ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʦʙʩʷʛʽʚ 

ʽʥʚʝʩʪʠʮʽʡ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʝʙʝʟʧʝʢ 

ʫ ʩʠʩʪʝʤʘʭ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘ ï ʩʝʨʝʜʦʚʠʱʝè ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʧʦʪʝʥʮʽʡʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʘʙʦ ʰʢʽʜʣʠʚʽʩʪʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʥʘʷʚʥʽʩʪʴ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʜʽʶʯʠ ʥʘ ʣʶʜʠʥʫ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʠʨʦʙʥʠʯʦʾ ʪʨʘʚʤʠ ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

2. ʊʝʦʨʝʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʨʦʙʽʪʥʠʢʘ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ 

ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʜʽʾ ʪʘ ʚʧʣʠʚʫ ʾʭʥʴʦʾ 

ʩʫʤʽʩʥʦʾ ʜʽʾ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʘ ʢʦʥʢʨʝʪʥʦʾ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʴ ʧʝʚʥʠʭ ʦʟʥʘʢ, ʚʠʥʠʢʘʻ 
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ʢʦʣʝʢʪʠʚʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, ʷʢʠʡ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʋʢʨʘʾʥʽ ʥʝ 

ʚʨʘʭʦʚʘʥʠʡ ʥʽ ʥʘ ʥʦʨʤʘʪʠʚʥʦʤʫ, ʥʽ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ. 

4. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫ 

ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ 

ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʘʙʦ ʥʝʚʽʜʢʣʘʜʥʽ ʜʽʾ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ 

ʩʠʪʫʘʮʽʾ, ʱʦ ʽʩʥʫʻ ʯʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʜʣʷ ʙʝʟʧʝʢʠ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʨʠ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʷʢʘ 

ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟ ʢʽʣʴʢʦʩʪʽ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ 

ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʧʝʨʽʦʜ, ʘ ʧʨʠ ʚʘʨʽʶʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, 

ʦʙʩʷʛʽʚ ʽʥʚʝʩʪʠʮʽʡ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ 

ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [2, 5, 13, 

35, 37, 38, 40, 143, 160, 165, 167, 170, 219, 220, 229]. 
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ʈʆɿɼɯʃ 4 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

ʅʘ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ 

ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʧʦʙʫʜʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ 

ʟʦʥʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʈʄ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʪʘ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʽʜʨʦʟʜʽʣʫ. 

 

 

4.1 ʈʦʟʨʘʭʫʥʦʢ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʘʮʽʚʥʠʢʽʚ 

ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʢʘʨʪ 

ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʪʝʩʪʘʮʽʾ ʈʄ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.1. 

 

ʊʘʙʣʠʮʷ 4.1 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ˉ 

ʧ/ʧ 

ʈʦʙʦʯʝ ʤʽʩʮʝ, 

ʧʨʦʬʝʩʽʷ, 

ʮʝʭ (ʜʽʣʴʥʠʮʷ, 

ʚʽʜʜʽʣ) 

ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 

ʌʘʢʪʦʨʠ 

ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʅʦʨʤʘʪʠʚʥʝ 

ʟʥʘʯʝʥʥʷ 

(ɻɼʂ), 

(ɻɼʈ) 

ʌʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ 

ʇʦʪʝʥʮʽʡʥʠʡ 

ʨʠʟʠʢ, 

r i 

ɯʥʪʝʛʨʘʣʴ- 

ʥʠʡ ʨʠʟʠʢ, 

Rint 

1 2 3 4 5 6 7 8 

1 ɸʢʫʤʫʣʷʪʦʨʥʠʢ 3.1 ʐʍʈ (ʢʠʩʣʦʪʘ 

ʩʽʨʯʘʥʘ) 
1 1,2 0,010704 

0,545789632 

ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 30 35 0,5 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 

25 28 0,08175 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.1 

1 2 3 4 5 6 7 8 

2 ʉʣʶʩʘʨ ʟ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ (ʨʝʤʦʥʪ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʬʦʨʩʫʥʦʢ) 

3.1 ʐʍʈ (ʤʘʩʣʘ ʤʽʥʝʨ. 

ʥʘʬʪ.) 
5 5,4 0,004179 0,004178961 

3 ʉʣʶʩʘʨ ʟ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ (ʨʝʤʦʥʪ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʘʣʠʚʥʠʭ ʥʘʩʦʩʽʚ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ) 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 10 12,5 0,121765 0,121765358 

4 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.1 ʐʫʤ, ʜɹɸ 80 84 0,000806 

0,184264414 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 14 0,183606 

5 ʂʦʚʘʣʴ ʥʘ ʤʦʣʦʪʘʭ ʽ 

ʧʨʝʩʘʭ 

3.2 ʐʍʈ (ʤʘʩʣʘ ʤʽʥʝʨ. 

ʥʘʬʪ.) 
5 5,7 0,007114 

0,876530722 

ʐʫʤ, ʜɹɸ 80 96 0,00301 

ɺʽʙʨʘʮʽʷ, ʜɹ 76 85 0,001848 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 365 0,159937 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 

25 40 0,339036 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 112 0,225052 

6 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,26 0,012955 

0,739661021 

ʐʍʈ (ʟʘʣʽʟʦ 

ʦʢʩʠʜ) 
6 7 0,011461 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 358 0,156705 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 35 0,683605 

7 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,26 0,012955 

0,853223094 

ʐʍʈ (ʟʘʣʽʟʦ 

ʦʢʩʠʜ) 
6 7,1 0,012516 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 365 0,159937 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 45 0,820742 

8 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,7 0,014819 

0,729806827 

ʐʍʈ (ʟʘʣʽʟʦ 

ʦʢʩʠʜ) 
6 7.2 0,013556 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 372 0,163108 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 
10 34 0,667787 

9 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,27 0,014819 

0,70257 ʐʍʈ (ʟʘʣʽʟʦ 

ʦʢʩʠʜ) 
6 7,3 0,014581 
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   ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 368 0,161304  

   ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 32 0,63471  

10 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ  

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,28 0,016614 

0,863756 

ʐʍʈ (ʟʘʣʽʟʦ ʦʢʩʠʜ) 6 7,2 0,013556 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 435 0,18922 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 46 0,826771 

11 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,24 0,009003 

0,774952 

ʐʍʈ (ʟʘʣʽʟʦ ʦʢʩʠʜ) 6 6,7 0,008205 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 358 0,156705 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 38 0,728481 

12 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,26 0,012955 

0,612467 

ʐʍʈ (ʟʘʣʽʟʦ ʦʢʩʠʜ) 6 7 0,11461 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 388 0,170137 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 26 0,521402 

13 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ (ʤʘʨʛʘʥʝʮʴ) 0,2 0,25 0,011019 

0,723631  

ʐʍʈ (ʟʘʣʽʟʦ ʦʢʩʠʜ) 6 7 0,011461 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 342 0,149074 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 34 0,667787 

14 ʄʘʣʷʨ (ʟʘʡʥʷʪʠʡ 

ʬʘʨʙʫʚʘʥʥʷʤ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ) 

3.2 ʐʍʈ (ʢʩʠʣʦʣ) 50 119,2 0,062885 

0,593847  
ʐʍʈ (ʫʘʡʪ-ʩʧʽʨʽʪ) 300 335,2 0,010844 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 28 0,561841 

15 ʆʧʝʨʘʪʦʨ ʧʨʘʣʴʥʠʭ 

ʤʘʰʠʥ (ʭʽʤʯʠʩʪʢʘ) 

3.1 ʐʍʈ 

(ʪʝʪʨʘʭʣʦʨʪʠʣʝʥ) 
10 10,8 0,004519 

0,24772 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 120 0,244305 

16 ʄʘʰʠʥʽʩʪ ʢʨʘʥʘ 

(ʢʨʘʥʽʚʥʠʢ) 

3.2 ʐʫʤ, ʜɹɸ 
80 82 0,000609 0,000609 

17 ʉʣʶʩʘʨ ʟ ʦʛʣʷʜʫ ʪʘ 

ʨʝʤʦʥʪʫ ʥʘ ʇʊʆ 

3.2 ʐʫʤ, ʜɹɸ 80 92 0,002308 

0,856291  
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 
10 48 0,855959 
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18 ʄʠʡʥʠʢ-

ʧʨʠʙʠʨʘʣʴʥʠʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 23 0,454501 0,698274  

   ʈʦʙʦʯʘ ʧʦʟʘ (ʥʘʭʠʣʠ 

ʪʫʣʫʙʘ) 
50 248 0,446881  

19 ʄʠʡʥʠʢ-

ʧʨʠʙʠʨʘʣʴʥʠʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 22 0,430244 

0,687401  
ʈʦʙʦʯʘ ʧʦʟʘ (ʥʘʭʠʣʠ 

ʪʫʣʫʙʘ) 50 252 0,451346 

20 ʄʠʡʥʠʢ-

ʧʨʠʙʠʨʘʣʴʥʠʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 

10 21 0,404859 

0,67215  
ʈʦʙʦʯʘ ʧʦʟʘ (ʥʘʭʠʣʠ 

ʪʫʣʫʙʘ) 50 250 0,449122 

21 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʨʦʙʦʪʘ ʥʘ 

ʫʩʪʘʥʦʚʮʽ ʜʣʷ 

ʤʠʡʢʠ ʜʝʪʘʣʝʡ ʪʘ 

ʚʫʟʣʽʚ ʪʝʧʣʦʚʦʟʽʚ) 

3.1 ɺʦʣʦʛʽʩʪʴ 

140 223 0,182853 0,182853  

22 ʊʦʢʘʨ ʟ 

ʚʠʢʦʥʘʥʥʷʤ 

ʦʙʦʚôʷʟʢʽʚ 

ʦʙʪʦʯʫʚʘʥʥʷ 

ʢʦʣʽʩʥʠʭ ʧʘʨ 

3.1 ʇʠʣ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ 

(ʟʘʣʽʟʦ ʤʝʪʘʣʝʚʝ) 
10 11,6 0,008714 

0,262182  ʈʦʙʦʯʘ ʧʦʟʘ (ʥʘʭʠʣʠ 

ʪʫʣʫʙʘ) 50 125 0,255696 

23 ʄʘʰʠʥʽʩʪ 

ʢʦʤʧʨʝʩʦʨʥʠʭ 

ʫʩʪʘʥʦʚʦʢ 

3.1 ʐʍʈ (ʤʘʩʣʘ ʤʽʥʝʨ. 

ʥʘʬʪ.) 
5 5,7 0,007114 

0,00752  
ʐʫʤ, ʜɹɸ 80 82 0,000409 

24 ɸʧʧʘʨʘʪʯʠʢ 

ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ 

3.1 ʐʍʈ (ʘʤʽʘʢ) 

20 25,2 0,01477 0,01477  

25 ʆʧʝʨʘʪʦʨ ʢʦʪʝʣʴʥʽ 3.1 ʐʫʤ, ʜɹɸ 
80 81 0,000206 0,000206  

26 ʇʨʦʙʦʚʽʜʙʽʨʥʠʢ 3.1 ʐʍʈ (ʤʘʩʣʘ ʤʽʥʝʨ. 

ʥʘʬʪ.) 5 5,8 0,008058 

0,08915  ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ ʯʘʩʫ 

ʟʤʽʥʠ 

25 28 0,08175 

27 ʃʘʙʦʨʘʥʪ 

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

3.1 ʐʍʈ (ʤʘʩʣʘ ʤʽʥʝʨ. 

ʥʘʬʪ.) 5 6 0,009899 

0,018467  ʐʍʈ (ʘʤʽʘʢ) 

20 22,9 0,008654 

28 ɿʣʠʚʘʣʴʥʠʢ-

ʨʦʟʣʠʚʘʣʴʥʠʢ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʚʠʤʫʰ. 

ʧʦʟʽ) 
10 18,8 0,344472 0,344472 

29 ɿʣʠʚʘʣʴʥʠʢ-

ʨʦʟʣʠʚʘʣʴʥʠʢ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ ʯʘʩʫ 

ʟʤʽʥʠ 

25 27 0,55517 0,055517 
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30 ɽʢʽʧʽʨʫʚʘʣʴʥʠʢ 3.1 ʇʠʣ ʬʽʙʨʦʛʝʥʥʦʾ 

ʜʽʾ (ʢʨʝʤʥʽʶ 

ʜʽʦʢʩʠʜ 

ʢʨʠʩʪʘʣʽʯʥʠʡ) 

1 1,7 0,024522 0,024522 

31 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʨʝʤʦʥʪ 

ʢʘʣʦʨʠʬʝʨʽʚ ʪʘ 

ʢʣʘʧʘʥʥʠʭ 

ʢʦʨʦʙʦʢ) 

3.2 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 
10 40 0,75647 0,75647 

32 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʨʝʤʦʥʪ ʬʽʣʴʪʨʽʚ) 

3.1 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 
300 313 0,004147 

0,30031 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 

25 28 0,08175 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 116 0,234844 

33 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ) 

3.1 ʐʫʤ, ʜɹɸ 

80 90 0,001945 0,001945 

34 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.2 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 
300 307,3 0,002351 

0,191162 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 

25 32,5 0,189256 

35 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.2 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 24 0,477724 0,477724 

36 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.2 ʐʫʤ, ʜɹɸ 80 88 0,001574 

0,756854 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 40 0,75647 

37 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.2 ʐʫʤ, ʜɹɸ 80 81 0,000206 

0,817391 
ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 30 35 0,5 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 32 0,634706 

38 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

3.2 ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 30 35 0,5 

0,799744 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 30 0,599489 

39 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʨʝʤʦʥʪ ʪʘ 

ʟʘʨʷʜʢʘ 

ʚʦʛʥʝʛʘʩʥʠʢʽʚ) 

3.2 ʐʍʈ (ʝʪʠʣʫ 

ʙʨʦʤʽʜ) 
5 5,8 0,008058 

0,060637 ʇʠʣ ʬʽʙʨʦʛʝʥʥʦʾ 

ʜʽʾ (ʚʫʛʣʝʮʶ ʧʠʣ) 
4 10,4 0,050646 

ʐʫʤ, ʜɹɸ 80 93 0,002486 

40 ɸʧʘʨʘʪʥʠʢ 

ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ 

3.1 ʐʍʈ (ʣʫʛʠ ʾʜʢʽ) 0,5 0,54 0,004179 
0,502089 ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 10 15 0,5 

41 ʂʫʭʘʨ 3.2 ʇʠʣ ʬʽʙʨʦʛʝʥʥʦʾ 

ʜʽʾ (ʨʦʩʣʠʥ. ʽ 

ʪʚʘʨʠʥ. ʧʦʭʦʜʞ.) 

6 7,6 0,017575 

0,356332 
ɯʏ ʚʠʧʨʦʤʽʥʶʚ., 

ɺʪ/ʤ
2
 

140 1105 0,344817 
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43 ʈʦʟʜʘʚʘʣʴʥʠʢ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

3.1 ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 
10 15 0,5 0,5 

44 ʈʦʟʜʘʚʘʣʴʥʠʢ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

10 12 0,9949 0,09949 

45 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ 

3.1 ʐʍʈ (ʤʘʩʣʘ 

ʤʽʥʝʨ. ʥʘʬʪ.) 
5 5,3 0,003164 

0,1984 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

4 8,2 0,195855 

46 ʄʘʰʠʥʽʩʪ 

ʧʽʩʢʦʧʦʜʘʚʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ 

3.1 ʇʠʣ ʬʽʙʨʦʛʝʥʥʦʾ 

ʜʽʾ (ʢʨʝʤʥʽʶ 

ʜʽʦʢʩʠʜ 

ʢʨʠʩʪʘʣʽʯʥʠʡ) 

1 1,9 0,029662 
0,031189 

ʐʫʤ, ʜɹɸ 80 88 0,001574 

47 ɸʧʘʨʘʪʥʠʢ 

ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ 

3.1 ʐʍʈ (ʪʨʠʥʘʪʨʽʻʚʘ 

ʩʽʣʴ) 
10 12,8 0,014493 0,014493 

48 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

3.1 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 
300 339,5 0,01209 

0,229453 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 110 0,220024 

49 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

3.1 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 
300 342,9 0,013064 

0,325067 ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 10 11 0,117533 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 112 0,225052 

50 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

3.1 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 300 345,5 0,013802 

0,225739 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 108 0,214903 

51 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

3.1 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 
300 343,4 0,013206 

0,254284 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 120 0,244305 

52 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ 

3.1 ʐʍʈ (ʚʫʛʣʝʚʦʜʥʽ 

ʘʣʽʬʘʪʠʯʥʽ) 
300 345,4 0,013774 

0,429296 ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 10 14 0,414921 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 
50 52 0,010946 

53 ʆʙʤʦʪʫʚʘʣʴʥʠʢ 

ʝʣʝʤʝʥʪʽʚ 

ʝʣʝʢʪʨʠʯʥʠʭ 

ʤʘʰʠʥ 

3.1 ʐʍʈ (ʙʝʥʟʠʥ) 100 124,2 0,017438 

0,192405 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 

25 32 0,178073 

54 ʇʨʠʙʠʨʘʣʴʥʠʢ 

ʩʣʫʞʙʦʚʠʭ 

ʧʨʠʤʽʱʝʥʴ (ʟ 

ʚʠʢʦʥʘʥʥʷʤ 

ʦʙʦʚôʷʟʢʽʚ 

ʧʨʠʙʠʨʘʥʥʷ 

ʩʘʥʚʫʟʣʽʚ) 

3.2 ʐʍʈ (ʘʤʽʘʢ) 20 21,4 0,004325 

0,557438 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 
25 54 0,555516 

55 ʄʘʣʷʨ 3.1 ʐʍʈ (ʢʩʠʣʦʣ) 50 94,5 0,046078 

0,480462 
ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ ʥʘʭʠʣ. 

ʩʪʘʥʽ 30
0
), % ʜʦ 

ʯʘʩʫ ʟʤʽʥʠ 

25 47 0,455366 
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ɿʘʚʝʨʰʝʥʥʷ ʪʘʙʣʠʮʽ 4.1 

1 2 3 4 5 6 7 8 

56 ɺʝʨʩʪʘʪʥʠʢ 

ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ 

ʚʝʨʩʪʘʪʽʚ 

3.2 ʇʠʣ ʬʽʙʨʦʛʝʥʥʦʾ 

ʜʽʾ (ʨʦʩʣʠʥ .ʽ 

ʪʚʘʨʠʥ. ʧʦʭʦʜʞ.) 

6 13 0,057488 0,256098 

ʐʫʤ, ʜɹɸ 80 89 0,00176 
 

ɺʘʞʢʽʩʪʴ ʧʨʘʮʽ 30 32 0,209336 

57 ʇʨʘʩʫʚʘʣʴʥʠʢ 3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʥʘʭʠʣʠ ʪʫʣʫʙʘ) 50 110 0,220024 0,220024 

58 ʄʘʡʩʪʝʨ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʜʝʧʦ ( ʟʘʡʥʷʪʠʡ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ 

ʪʝʧʣʦʚʦʟʥʠʭ 

ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʽʚ ʟ 

ʛʘʟʦʪʫʨʙʽʥʥʠʤ 

ʥʘʜʜʫʚʦʤ 

ʧʦʪʫʞʥʽʩʪʶ 

800 ʢ.ʩ. ʪʘ 

ʙʽʣʴʰʝ, ʢʽʣʴʢʽʩʪʶ 

ʦʙʝʨʪʽʚ ʪʫʨʙʽʥʠ ï 

17 ʪʠʩ. ʪʘ ʙʽʣʴʰʝ) 

3.3 ʐʫʤ, ʜɹɸ 80 102 0,00401 

0,070031 

ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 

4 5,1 0,066286 

59 ʄʦʥʪʘʞʥʠʢ 

ʩʘʥʽʪʘʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ 

3.1 ʈʦʙʦʯʘ ʧʦʟʘ 

(ʟʥʘʭʦʜʞ. ʫ 

ʚʠʤʫʰ. ʧʦʟʽ) 
4 6,8 0,144777 0,144777 

 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʞʦʜʥʠʡ ʦʢʨʝʤʠʡ ʧʦʢʘʟʥʠʢ r i 

ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʮʝʧʮʽʾ ʜʦʧʫʩʪʠʤʦʛʦ ʨʠʟʠʢʫ [31]. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦʾ ʘʪʝʩʪʘʮʽʾ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʩʪʦʩʦʚʥʦ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʣʠʰʝ 5 ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ ʩʝʨʝʜ ʚʠʟʥʘʯʝʥʠʭ ʜʣʷ 58 ʢʘʨʪ ʫʤʦʚ ʧʨʘʮʽ [230ï287] ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ 10
-4
 (ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʡ). ɿʥʘʯʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʜʦʨʽʚʥʶʻ 10
-2
 (ʚʝʣʠʢʠʡ), ʤʘʶʪʴ 35 ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ (27,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʨʦʙʦʯʠʭ ʟʦʥʘʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ 60 ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ r i 

ʽʟ 127 ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʥʘʜʤʽʨʥʠʤ (r i=10
-1
). 

ɼʦ ʪʦʛʦ ʞ 49 ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ (38,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʫ r i ʫ 

ʜʽʘʧʘʟʦʥʽ 0,1ï0,5 (ʥʘʜʤʽʨʥʠʡ). ʉʝʨʝʜ ʥʠʭ 27 ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʫ ʚʠʟʥʘʯʝʥʠʭ 
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ʢʘʨʪʘʭ ʫʤʦʚ ʧʨʘʮʽ, ʱʦ ʚʽʜʥʝʩʝʥ ̔ʟʘ ɻʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʘʮʽ ʜʦ 3.1 

ʢʣʘʩʫ. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ r i ʫ ʜʽʘʧʘʟʦʥʽ 0,6 ï 0,9 ʤʘʶʪʴ 12 ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʚʠʟʥʘʯʝʥʽ ʫ ʢʘʨʪʘʭ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʉʝʨʝʜ ʥʠʭ 1 

ʬʘʢʪʦʨ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʘʪʝʩʪʘʮʽʾ ʈʄ ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʪʘʢʠʡ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 3.1 

ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ. 

ʇʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʚʠʷʚʣʝʥʠʭ 

ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʚʽʜʥʝʩʝʥʥ ̔ʈʄ ʜʦ ʢʣʘʩʫ ʰʢʽʜʣʠʚʦʩʪʽ ʟʘ 

ʫʤʦʚʘʤʠ ʧʨʘʮʽ. 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʽʡʪʠ ʥʝʚʪʽʰʥʦʛʦ ʚʠʩʥʦʚʢʫ ʚ 

ʪʦʤʫ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʽʩʪʦʪʥʦ ʩʢʦʨʠʛʫʶʪʴ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʈʄ ʧʨʘʮʽʚʥʠʢʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʜʝ ʚʠʷʚʣʝʥʦ ʰʢʽʜʣʠʚʽ ʯʠʥʥʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ [170]. 

ɼʘʥʽ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ Rint ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʝʜ ʢʘʨʪ ʫʤʦʚ ʧʨʘʮʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 43 

ʈʄ ʤʘʶʪʴ ʥʘʜʤʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ (RintÓ10
-1
). ʎʝ ʩʢʣʘʜʘʻ 

74,14 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʘʨʪ ʫʤʦʚ ʧʨʘʮʽ. ɺ ʭʦʜʽ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ 9 ʈʄ, ʱʦ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʘʶʪʴ ʧʦʢʘʟʥʠʢ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ Rintå10 
-2
. ʊʽʣʴʢʠ 2 ʈʄ ʤʘʶʪʴ ʧʦʢʘʟʥʠʢ Rintå10

-4
 (ʛʨʘʥʠʯʥʦ-

ʜʦʧʫʩʪʠʤʠʡ) ʽ 4 ʈʄ ʽʟ ʧʦʢʘʟʥʠʢʦʤ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ Rintå10
-3
. ʅʘʜʤʽʨʥʠʡ 

ʧʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ (RintÓ10
-1
) ʤʘʶʪʴ 23 ʨʦʙʦʯʠʭ ʤʽʩʮʷ, ʷʢʽ ʟʘ 

ʜʘʥʠʤʠ ʘʪʝʩʪʘʮʽʾ ʚʠʟʥʘʯʝʥʽ ʷʢ ʪʘʢʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 3.1 ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 

(39,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ). 

ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʈʄ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ [34] ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 
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ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʘʙʦ ʾʭʥʽ ʟʥʘʯʝʥʥʷ ʩʫʪʪʻʚʦ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

(ʪʘʙʣ. 4.2). 

 

ʊʘʙʣʠʮʷ 4.2 ï ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ ʜʣʷ ʈʄ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ˉ ʟ/ʧ ʂʣʘʩ ʫʤʦʚ ʧʨʘʮʽ ɼʽʘʧʘʟʦʥ ʟʤʽʥʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, Rint 

1 3.1 0, 0002 õ 0,698 

2 3.2 0,0006 õ 0,877 

3 3.3 0,070 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦʾ ʘʪʝʩʪʘʮʽʾ ʱʦʜʦ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʽʩʥʫʶʯʠʡ ʤʝʪʦʜ ʫʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʰʢʽʜʣʠʚʦʩʪʽ 

ʡ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʾʾ ʭʘʨʘʢʪʝʨʫ ʟʘ ɻʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʥʝ ʚʨʘʭʦʚʫʻ 

ʾʭʥʽʡ ʚʟʘʻʤʥʠʡ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ [34] ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ 

ʥʘʷʚʥʦʩʪʽ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʝʢʽʣʴʢʦʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ 

ʜʽʾ ʚʠʭʦʜʷʪʴ ʟ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʠ ʚʽʜʥʦʰʝʥʴ ʬʘʢʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʦʞʥʦʾ ʟ 

ʥʠʭ ʜʦ ʾʭʥʴʦʾ ɻɼʂ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʾʭʥʷ ʩʫʤʘ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʶ, ʪʦ ʫʤʦʚʠ 

ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʧʫʩʪʠʤʠʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʰʢʽʜʣʠʚʘ ʜʽʷ ʥʘ ʧʨʘʮʽʚʥʠʢʘ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ ʘʙʦ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘʢʠʭ ʚʠʷʚʣʝʥʠʭ ʨʝʯʦʚʠʥ ʥʝ 

ʚʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ [165, 167, 220]. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʝʢʽʣʴʢʦʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ 

ʨʽʟʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʛʨʫʧ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ [34], ʦʮʽʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʝʯʦʚʠʥʦʶ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ 

(ʢʣʘʩʫ). ɸʣʝ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ 

ʚʨʘʭʫʚʘʥʥʽ ʚʩʽʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʜʦ ʷʢʦʛʦ ʢʣʘʩʫ ʟʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʚʦʥʠ ʥʘʣʝʞʘʪʴ [2, 4, 38, 220]. 
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ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠʩʫʪʥʷ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʩʪʦʩʦʚʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʥʷ ʈʄ ʜʦ 

ʢʘʪʝʛʦʨʽʾ ʽʟ ʰʢʽʜʣʠʚʠʤʠ (ʦʩʦʙʣʠʚʦ ʰʢʽʜʣʠʚʠʤʠ), ʚʘʞʢʠʤʠ (ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʤʠ) 

ʫʤʦʚʘʤʠ ʧʨʘʮʽ [28, 35ï38]. 

ʊʘʢ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ [34] ʙʫʜʴ-ʷʢʘ ʢʽʣʴʢʽʩʪʴ 

ʨʝʯʦʚʠʥ, ʨʽʚʥʽ ʚʧʣʠʚʫ ʷʢʠʭ ʜʦʨʽʚʥʶʶʪʴ ʩʪʫʧʝʥʶ 3.1, ʘʙʦ ʜʚʽ ʨʝʯʦʚʠʥʠ ʟ ʨʽʚʥʝʤ 

ʚʧʣʠʚʫ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʩʪʫʧʝʥʶ 3.2, ʥʝ ʧʽʜʚʠʱʫʶʪʴ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʰʢʽʜʣʠʚʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʰʢʽʜʣʠʚʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ ʜʣʷ ʈʄ ʚ ʦʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʘʭ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʫʧʝʥʷ, ʚʠʟʥʘʯʝʥʦʛʦ ʟʘ 

ɻʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʘʮʽ [35, 220]. 

 

 

ʈʠʩʫʥʦʢ 4.1 ï ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽʟ 

ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 3.1 ʢʣʘʩʫ 
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ʅʘʜʤʽʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʨʘʭʫʥʢʫ ʦʮʽʥʶʚʘʥʥ ̫ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ʚʠʟʥʘʯʝʥʽ ʜʣʷ 39,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽʟ ʰʢʽʜʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 3.1 ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ (ʨʠʩ. 4.1). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʛʽʻʥʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ [34] ʷʢʱʦ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ 

ʟʦʥʠ ʧʨʘʮʽʚʥʠʢʘ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʪʨʠ ʨʝʯʦʚʠʥʠ ʪʘ ʙʽʣʴʰʝ ʟ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ ʚʧʣʠʚʫ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʫʧʝʥʶ 3.2, ʮʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʜʦ ʧʝʨʝʚʝʜʝʥʥʷ ʜʘʥʠʭ ʫʤʦʚ ʧʨʘʮʽ 

ʜʦ ʩʪʫʧʝʥʷ 3.3. ɼʦ ʪʦʛʦ ʞ ʪʘʢʽ ʨʝʯʦʚʠʥʠ ʽ ʦʮʽʥʶʶʪʴʩʷ ʷʢ ʦʜʠʥ ʬʘʢʪʦʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ 

ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ [170]. ʊʘʢ, ʯʘʩʪʠʥʘ ʈʄ, ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʷʢʠʭ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚʠʟʥʘʯʝʥʠʡ ʦʜʠʥ ʘʙʦ ʜʚʘ ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʠ, ʤʘʶʪʴ ʥʘʜʤʽʨʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ (Rintå10
-1
). 

ʆʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʷʢʝ ʟʘ ʜʘʥʠʤʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚʽʜʥʝʩʝʥʦ ʜʦ 3.3 ʢʣʘʩʫ, 

ʤʘʻ ʪʽʣʴʢʠ ʜʚʘ ʬʘʢʪʦʨʠ ʽ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʚʣʘʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ (ʨʠʩ. 4.2). 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽʟ 

ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 3.2 ʽ 3.3 ʢʣʘʩʫ 
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ɺʠʱʝʥʘʚʝʜʝʥʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʦʛʦ 

ʤʝʪʦʜʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʰʢʽʜʣʠʚʦʩʪʽ ʡ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʾʾ ʭʘʨʘʢʪʝʨʫ 

ʟʘ ɻʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʟʥʘʯʝʥʥʽ (ʧʽʜʪʚʝʨʜʞʝʥʥʽ) ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʧʽʣʴʛʦʚʝ 

ʧʝʥʩʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʨʦʙʦʪʫ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʚ ʯʘʩʪʠʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʥʷ ʈʄ ʜʦ 

ʢʘʪʝʛʦʨʽʾ ʽʟ ʰʢʽʜʣʠʚʠʤʠ (ʦʩʦʙʣʠʚʦ ʰʢʽʜʣʠʚʠʤʠ), ʚʘʞʢʠʤʠ (ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʤʠ) 

ʫʤʦʚʘʤʠ ʧʨʘʮʽ. 

ɸʢʪʫʘʣʴʥʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ 

ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʦʩʥʦʚʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ 

ʚʨʘʭʫʚʘʥʥʽ ʾʭ ʩʧʽʣʴʥʦʾ ʜʽʾ [160, 165, 170]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʝʜʝʥʠʡ ʧʽʜʭʽʜ ʜʣʷ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʦʜʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ, ʘ ʡ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʩʧʦʨʫʜʽ, ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟ̔ ʰʢʽʜʣʠʚʠʤʠ 

ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʈʄ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʙʫʜʽʚʣʽ ɸʌ-1. 

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.3. 

ʇʨʦʚʝʜʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ 

ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʨʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ Rint 

ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ ʪʘ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʦʟʨʘʭʫʥʢʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʽʩʥʫʶʯʦʾ ʥʘ ʜʘʥʠʡ ʯʘʩ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʧʨʠʩʫʪʥʷ ʚ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʦʾ ʘʪʝʩʪʘʮʽʾ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʈʄ ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ 

(ʢʨʘʥʽʚʥʠʢʘ) ʽ ʩʣʶʩʘʨʷ ʟ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚʽʜʥʝʩʝʥʽ ʜʦ 3.2 ʽ 3.1 ʢʣʘʩʫ 
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ʫʤʦʚ ʧʨʘʮʽ, ʤʘʶʯʠ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ Rintå10
-4
 ʽ 

Rintå10
-3 
ʚʽʜʧʦʚʽʜʥʦ. 

 

ʊʘʙʣʠʮʷ 4.3 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ  ̔ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ˉ 

ʈʄ 

ʈʦʙʦʯʝ ʤʽʩʮʝ, 

ʧʨʦʬʝʩʽʷ, 

ʮʝʭ (ʜʽʣʴʥʠʮʷ, 

ʚʽʜʜʽʣ) 

ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 

ʌʘʢʪʦʨʠ 

ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʅʦʨʤʘ-

ʪʠʚʥʝ 

ʟʥʘʯʝʥʥʷ 

(ɻɼʂ), 

(ɻɼʈ) 

ʌʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ 

ʇʦʪʝʥʮʽʡʥʠʡ 

ʨʠʟʠʢ, 

r i, 

ɯʥʪʝʛʨʘʣʴ- 

ʥʠʡ ʨʠʟʠʢ, 

Rint 

11 ɽʣʝʢʪʨʦʟʚʘʨ-ʁ

ʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ 

ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ, ʤʘʨʛʘʥʝʮʴ 0,2 0,24 0,009003 

0,774952 

ʐʍʈ, ʦʢʩʠʜ ʟʘʣʽʟʘ 6 6,7 0,008205 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 358 0,156705 

ʈʦʙʦʯʘ ʧʦʟʘ 10 38 0,728481 

12 ɽʣʝʢʪʨʦʟʚʘʨ-ʁ

ʚʘʣʴʥʠʢ 

ʨʫʯʥʦʛʦ 

ʟʚʘʨʶʚʘʥʥʷ 

3.2 ʐʍʈ, ʤʘʨʛʘʥʝʮʴ 0,2 0,26 0,012955 

0,612467 

ʐʍʈ, ʦʢʩʠʜ ʟʘʣʽʟʘ 6 7 0,011461 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 388 0,170137 

ʈʦʙʦʯʘ ʧʦʟʘ 10 26 0,521402 

13 ɽʣʝʢʪʨʦʟʚʘʨ-ʁ

ʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ 

ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ) 

3.2 ʐʍʈ, ʤʘʨʛʘʥʝʮʴ 0,2 0,25 0,011019 

0,723631 

ʐʍʈ, ʦʢʩʠʜ ʟʘʣʽʟʘ 6 7 0,011461 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ɺʪ/ʤ
2
 

140 342 0,149074 

ʈʦʙʦʯʘ ʧʦʟʘ 10 34 0,667787 

16 ʄʘʰʠʥʽʩʪ 

ʢʨʘʥʘ  

3.2 ʐʫʤ, ʜɹɸ 
80 82 0,000609 0,000609 

33 ʉʣʶʩʘʨ ʟ 

ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ 

(ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ) 

3.1 ʐʫʤ, ʜɹɸ 

80 90 0,001945 0,001945 

 

ɼʦ 3.2 ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ɻʽʛʽʻʥʽʯʥʦ ʁʢʣʘʩʠʬʽʢʘʮʽʻ  ʁʧʨʘʮʽ [34] ʚʽʜʥʝʩʝʥʽ 

ʪʘʢʦʞ ʨʦʙʦʯʽ ʤʽʩʮʷ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ (ʈʄ ˉ11, ʈʄ12, ʈʄ ˉ13), ʭʦʯʘ ʦʪʨʠʤʘʥʽ 

ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟʛʽʜʥʦ ʟ [30] ʻ ʥʘʜʤʽʨʥʠʤʠ (Rintå10
-1
). 

ʇʨʦʚʝʜʝʥʝ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ 

ɻʛ̔ʽʻʥʽʯʥʦ ʁʢʣʘʩʠʬʽʢʘʮʽʻ  ʁʧʨʘʮʽ [33] ʚʠʟʥʘʯʝʥʽ ʷʢ ʪʘʢʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 3.2 

ʢʣʘʩʫ, ʘʣʝ ʾʭʥʽ ʧʦʢʘʟʥʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʘʶʪʴ ʨʽʟʥʽ 

ʟʥʘʯʝʥʥʷ. 
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ʈʦʙʦʯʝ ʤʽʩʮʝ ʧʨʘʮʽʚʥʠʢʘ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʩʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ, ʈʄ ˉ33) ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ ʈʄ ʚʠʟʥʘʯʝʥʝ ʷʢ ʪʘʢʝ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 3.1 

ʢʣʘʩʫ, ʘʣʝ ʦʪʨʠʤʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚʠʱʠʡ ʟʘ ʧʦʢʘʟʥʠʢ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʘ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʢʨʘʥʽʚʥʠʢ, ʈʄ 

ˉ16). 

ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʚʠʷʚʠʣʠ ʧʝʚʥʫ 

ʩʫʙôʻʢʪʠʚʥʽʩʪʴ, ʱʦ ʽʩʥʫʻ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʘʻ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʥʘ ʈʄ. ɸ ʪʘʢʦʞ ʽʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʛʦ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ ʽ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʾʭʥʽʡ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʪʝʩʪʘʮʽʾ ʈʄ ʜʦʟʚʦʣʠʪʴ 

ʚʨʘʭʫʚʘʪʠ ʩʫʤʽʩʥʫ ʜʽʶ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʦʙôʻʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʠʥʮʠʧʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ. 

 

 

4.2 ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ -̔ʛʦ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ (3.19) ʪʘ j-ʛʦ 
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ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʧʨʘʮʶʶʯʦʛʦ (3.24) ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʨʦʙʽʪʥʠʢʘ ʫ ʟʦʥʽ ʾʭʥʴʦʾ ʜʽʾ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʬʦʨʤʫʣʦʶ (3.26) ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ ʰʢʽʜʣʠʚʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʟʘʛʘʣʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.4. 

 

ʊʘʙʣʠʮʷ 4.4 ï ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ˉ ʧ/ʧ 

ʈʦʙʦʯʝ ʤʽʩʮʝ, 

ʧʨʦʬʝʩʽʷ, 

ʮʝʭ (ʜʽʣʴʥʠʮʷ, 

ʚʽʜʜʽʣ) 

ʂʽʣʴʢʽʩʪʴ 

ʧʨʘʮʶʶʯʠʭ 

ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 

ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ 

ʥʘ 

ʧʨʘʮʶʶʯʦʛʦ n 

ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ,
ivP  

ɯʤʦʚʽʨʥʽʩʪʴ 

ʜʽʾ j-ʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ,
jbP  

ɯʥʪʝʛʨʘʣʴʥʠʡ 

ʨʠʟʠʢ, 

Rint 

1 2 3 4 5 6 7 

1 ɸʢʫʤʫʣʷʪʦʨʥʠʢ 4 3.1 0,950842388 0,906790773 0,545789632 

2 ʉʣʶʩʘʨ ʟ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ (ʨʝʤʦʥʪ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʬʦʨʩʫʥʦʢ) 

2 3.1 0,912025 0,0000985 0,004178961 

3 ʉʣʶʩʘʨ ʟ ʧʘʣʠʚʥʦʾ 

ʘʧʘʨʘʪʫʨʠ (ʨʝʤʦʥʪ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʘʣʠʚʥʠʭ 

ʥʘʩʦʩʽʚ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ) 

8 3.1 0,015625 0,007813 0,121765358 

4 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 
2 3.1 0,904411 0,587729 0,184264414 

5 ʂʦʚʘʣʴ ʥʘ ʤʦʣʦʪʘʭ ʽ 

ʧʨʝʩʘʭ 1 3.2 0,999347306 0,922256 0,876530722 

6 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

2 3.2 0,971855263 0,244522395 0,739661021 

7 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

2 3.2 0,968473278 0,419685108 0,853223094 

8 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 
1 3.2 0,966519356 0,232351698 0,729806827 

9 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʥɹʠʢ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 3 3.2 0,967966 0,208479 0,70257 

10 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 1 3.2 0,96998 0,441652 0,863756 

11 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 
2 3.2 0,969918 0,287255 0,774952 

12 ɽʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 1 3.2 0,967708 0,157965 0,612467 



144 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.4 

1 2 3 4 5 6 7 

13 ɽʣʝʢʪʨʦʟʚʘʨʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 

1 3.2 0,969371 0,227358 0,723631 

14 ʄʘʣʷʨ (ʟʘʡʥʷʪʠʡ ʬʘʨʙʫ-

ʚʘʥʥʷʤ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ) 
1 3.2 0,980295 0,094875 0,593847 

15 ʆʧʝʨʘʪʦʨ ʧʨʘʣʴʥʠʭ 

ʤʘʰʠʥ (ʭʽʤʯʠʩʪʢʘ) 
1 3.1 0,950275 0,361068 0,24772 

16 ʄʘʰʠʥʽʩʪ ʢʨʘʥʘ 

(ʢʨʘʥʽʚʥʠʢ) 
30 3.2 0,9025 0,576212 0,000609 

17 ʉʣʶʩʘʨ ʟ ʦʛʣʷʜʫ ʪʘ 

ʨʝʤʦʥʪʫ ʥʘ ʇʊʆ 
55 3.2 0,924964 0,798523 0,856291 

18 ʄʠʡʥʠʢ-ʧʨʠʙʠʨʘʣʴʥʠʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 
1 3.1 0,907658 0,758425 0,698274 

19 ʄʠʡʥʠʢ-ʧʨʠʙʠʨʘʣʴʥʠʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 
1 3.1 0,907219 0,768403 0,687401 

20 ʄʠʡʥʠʢ-ʧʨʠʙʠʨʘʣʴʥʠʢ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 
1 3.1 0,9068 0,752083 0,67215 

21 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʨʦʙʦʪʘ 

ʥʘ ʫʩʪʘʥʦʚʮʽ ʜʣʷ ʤʠʡʢʠ 

ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ 

ʪʝʧʣʦʚʦʟʽʚ) 

2 3.1 0,8464 0,377494 0,182853 

22 ʊʦʢʘʨ ʟ ʚʠʢʦʥʘʥʥʷʤ 

ʦʙʦʚôʷʟʢʽʚ ʦʙʪʦʯʫʚʘʥʥʷ 

ʢʦʣʽʩʥʠʭ ʧʘʨ 

2 3.1 0,972944 0,376146 0,262182 

23 ʄʘʰʠʥʽʩʪ ʢʦʤʧʨʝʩʦʨʥʠʭ 

ʫʩʪʘʥʦʚʦʢ 
5 3.1 0,990865 0,569314 0,00752 

24 ɸʧʧʘʨʘʪʯʠʢ 

ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ 
4 3.1 0,659344 0,000332309 0,01477 

25 ʆʧʝʨʘʪʦʨ ʢʦʪʝʣʴʥʽ 
8 3.1 0,9025 0,562326923 0,000206 

26 ʇʨʦʙʦʚʽʜʙʽʨʥʠʢ 
1 3.1 0,331449 0,043934452 0,08915 

27 ʃʘʙʦʨʘʥʪ ʭʽʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ 6 3.1 0,467684 0,000156287 0,018467 

28 ɿʣʠʚʘʣʴʥʠʢ-

ʨʦʟʣʠʚʘʣʴʥʠʢ 7 3.1 0,035344 0,026578688 0,344472 

29 ɿʣʠʚʘʣʴʥʠʢ-

ʨʦʟʣʠʚʘʣʴʥʠʢ 1 3.1 0,0729 0,039366 0,055517 

30 ɽʢʽʧʽʨʫʚʘʣʴʥʠʢ 
3 3.1 0,380689 0,0000129434 0,024522 

31 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʨʝʤʦʥʪ 

ʢʘʣʦʨʠʬʝʨʽʚ ʪʘ 

ʢʣʘʧʘʥʥʠʭ ʢʦʨʦʙʦʢ) 

1 3.2 0,16 0,256 0,75647 

32 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʨʝʤʦʥʪ 

ʬʽʣʴʪʨʽʚ) 

1 3.1 0,999549 0,679919046 0,30031 

33 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʟʝʣʽʚ) 

4 3.1 0,9025 0,624808 0,001945 

34 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 5 3.2 0,947142 0,074042 0,191162 

35 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 13 3.2 0,0576 0,055296 0,477724 
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36 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 11 3.2 0,9181 0,710527 0,756854 

37 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 17 3.2 0,991467 0,96292 0,817391 

38 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 2 3.2 0,911275 0,91303 0,799744 

39 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʨʝʤʦʥʪ 

ʪʘ ʟʘʨʷʜʢʘ 

ʚʦʛʥʝʛʘʩʥʠʢʽʚ) 

9 3.2 0,905705 0,645637 0,060637 

40 ɸʧʘʨʘʪʥʠʢ ʦʯʠʱʝʥʥʷ 

ʩʪʽʯʥʠʭ ʚʦʜ 5 3.1 0,91881 0,902501761 0,502089 

41 ʂʫʭʘʨ 2 3.2 0,304244 0,119382811 0,356332 

43 ʈʦʟʜʘʚʘʣʴʥʠʢ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 4 3.1 0,9025 0,9025 0,5 

44 ʈʦʟʜʘʚʘʣʴʥʠʢ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 
5 3.1 0,0144 0,006912 0,09949 

45 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ 1 3.1 0,954835 0,002306429 0,1984 

46 ʄʘʰʠʥʽʩʪ 

ʧʽʩʢʦʧʦʜʘʚʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ 

3 3.1 0,868624 0,610935919 0,031189 

47 ɸʧʘʨʘʪʥʠʢ 

ʭʽʤʚʦʜʦʦʯʠʱʝʥʥʷ 4 3.1 0,2704 0,0000692224 0,014493 

48 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʥʪʨʦʣʶ 1 3.1 0,978864 0,334474917 0,229453 

49 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʥʪʨʦʣʶ 1 3.1 0,998058 0,776996 0,325067 

50 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʥʪʨʦʣʶ 1 3.1 0,991422 0,329155 0,225739 

51 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʥʪʨʦʣʶ 1 3.1 0,988285 0,364861 0,254284 

52 ɼʝʬʝʢʪʦʩʢʦʧʽʩʪ ʟ 

ʤʘʛʥʽʪʥʦʛʦ ʢʦʥʪʨʦʣʶ 1 3.1 0,996855 0,867612 0,429296 

53 ʆʙʤʦʪʫʚʘʣʴʥʠʢ 

ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʠʯʥʠʭ 

ʤʘʰʠʥ 
3 3.1 0,106925 0,065548 0,192405 

54 ʇʨʠʙʠʨʘʣʴʥʠʢ 

ʩʣʫʞʙʦʚʠʭ ʧʨʠʤʽʱʝʥʴ (ʟ 

ʚʠʢʦʥʘʥʥʷʤ ʦʙʦʚôʷʟʢʽʚ 

ʧʨʠʙʠʨʘʥʥʷ ʩʘʥʚʫʟʣʽʚ) 

2 3.2 0,404944 0,314975 0,557438 

55 ʄʘʣʷʨ 
2 3.1 0,539023 0,208257 0,480462 

56 ɺʝʨʩʪʘʪʥʠʢ 

ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ 

ʚʝʨʩʪʘʪʽʚ 

2 3.2 0,997607 0,933311 0,256098 

57 ʇʨʘʩʫʚʘʣʴʥʠʢ 1 3.1 0,9025 0,330917 0,220024 
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1 2 3 4 5 6 7 

58 ʄʘʡʩʪʝʨ ʣʦʢʦʤʦʪʠʚʥʦʛʦ 

ʜʝʧʦ ( ʟʘʡʥʷʪʠʡ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ 

ʪʝʧʣʦʚʦʟʥʠʭ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʽʚ ʟ 

ʛʘʟʦʪʫʨʙʽʥʥʠʤ ʥʘʜʜʫʚʦʤ 

ʧʦʪʫʞʥʽʩʪʶ 800 ʢ.ʩ. ʪʘ 

ʙʽʣʴʰʝ, ʢʽʣʴʢʽʩʪʶ 

ʦʙʝʨʪʽʚ ʪʫʨʙʽʥʠ ï 17 ʪʠʩ. 

ʪʘ ʙʽʣʴʰʝ) 

2 3.3 0,902754 0,70827 0,070031 

59 ʄʦʥʪʘʞʥʠʢ ʩʘʥʽʪʘʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ 
1 3.1 0,004624 0,001258 0,144777 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ 52 ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ (90 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ) ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʨʦʙʽʪʥʠʢʘ ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ ʫ ʨʝʤʦʥʪʥʦʤʫ ʮʝʭʫ ʘʙʦ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʚʝʣʠʢʦʶ (
ivP Ó0,1). 

ɼʣʷ 40 ʧʨʘʮʽʚʥʠʢʽʚ (69 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ) ʽʤʦʚʽʨʥʽʩʪʴ 

ʜʽʾ ʥʘ ʥʠʭ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʱʝ ʚʠʱʘ (
ivP å0,9). ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ ʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʟʥʘʯʝʥʘ ʷʢ ʚʝʣʠʢʘ (
ivP Ó0,1) ʜʣʷ 42 ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʩʢʣʘʜʘʻ 

72 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ɼʣʷ 16 ʟ ʦʟʥʘʯʝʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

(28 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ) ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʥʠʭ ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ ʻ ʥʘʜʤʽʨʥʦʶ (
ivP å0,9). ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʨʘʮʶʶʪʴ ʚ 

ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʧʦ ʢʣʘʩʫ 3.1. 

ʅʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʧʨʦ ʦʮʽʥʢʫ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣ ɹ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.5. 
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ʊʘʙʣʠʮʷ 4.5 ï ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ ̔ 

ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ˉ 

ʈʦʙʦ-

ʯʦʛʦ 

ʤʽʩʮʷ 

ʈʦʙʦʯʝ ʤʽʩʮʝ, 

ʧʨʦʬʝʩʽʷ, 

ʮʝʭ (ʜʽʣʴʥʠʮʷ, 

ʚʽʜʜʽʣ) 

ʂʽʣɹʢʽʩʪʴ 

ʧʨʘʮʶ-

ʶʯʠʭ 

ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 

ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ 

ʥʘ ʧʨʘʮʶʶʯʦʛʦ 

n ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ,
ivP  

ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ 

j-ʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ 

ʬʘʢʪʦʨʫ,
jbP  

ɯʥʪʝʛʨʘʣʴʥʠ

ʡ ʨʠʟʠʢ, 

Rint 

11 ɽʣʝʢʪʨʦʟʚʘʨʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 
2 3.2 0,969918  0,287255  0,774952  

12 ɽʣʝʢʪʨʦʟʚʘʨʥʠʢ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 1 3.2 0,967708  0,157965  0,612467  

13 ɽʣʝʢʪʨʦʟʚʘʨʥʠʢ 

(ʟʘʡʥʷʪʠʡ ʨʽʟʘʥʥʷʤ ʪʘ 

ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ) 
1 3.2 0,969371  0,227358  0,723631  

16 ʄʘʰʠʥʽʩʪ ʢʨʘʥʘ 

(ʢʨʘʥʽʚʥʠʢ) 30 3.2 0,9025  0,576212  0,000609  

33 ʉʣʶʩʘʨ ʟ ʨʝʤʦʥʪʫ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

(ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʠʟʝʣʽʚ) 

4 3.1 0,9025  0,624808  0,001945  

 

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʦʛʦ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʫ ʢʨʘʥʦʚʦʤʫ ʮʝʭʫ ʥʘʜʤʽʨʥʘ 

ʜʣʷ ʚʩʽʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʙʝʟ ʚʠʢʣʶʯʝʥʴ (
ivP å0,9) [160, 196]. 

ɯʤʦʚʽʨʥʽʩʪʴ ʜʽʾ j-ʛʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʪʘ ʜʽʣʷʥʦʢ ʟ ʨʝʤʦʥʪʫ ʢʨʘʥʽʚ ʚ 

ʙʫʜʽʚʣʽ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ ʪʘ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʜʘʥʠʤʠ ʦʙʯʠʩʣʝʥʴ ʻ 

ʚʝʣʠʢʦʶ (
jbP Ó0,1) [160, 197]. 

ʇʨʦʚʝʜʝʥʘ ʢ̔ ʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʮʝʭʦʚʦʛʦ ʪʘ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʈʄ, ʷʢʽ ʚʽʜʥʝʩʝʥʽ 

ʜʦ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʟʘ ʽʩʥʫʶʯʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʯʠ ʾʭʥʽ ʟʥʘʯʝʥʥʷ ʢʦʣʠʚʘʶʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 

ʩʫʪʪʻʚʦ [160, 165, 170]. ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ, ʷʢʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ 



148 

ʧʨʘʚʦʪʫ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʱʦʜʦ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ï ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʘ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʈʄ. 

ɼʦʚʝʜʝʥʦ ʥʘʷʚʥʽʩʪʴ ʽʩʥʫʶʯʦʾ ʥʘ ʜʘʥʠʡ ʯʘʩ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʧʨʠʩʫʪʥʷ ʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ [143, 196ï197]. 

 

 

4.3 ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟ̔ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ ʽ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʘ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ 

ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʩʫʤʽʞʥʠʭ 

ʈʄ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ (ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ, ʜʠʟʝʣʴʥʝ 

ʚʽʜʜʽʣʝʥʥʷ) ʪʘ ʨʦʙʽʪʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʨʝʤʦʥʪʫ ʢʨʘʥʽʚ, ʦʩʢʽʣʴʢʠ ʾʭʥʷ 

ʨʦʙʦʯʘ ʟʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ Rint ʜʣʷ ʦʟʥʘʯʝʥʠʭ ʈʄ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʟʥʘʯʠʪʠ ʪʽ ʟʦʥʠ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʠʭ 

ʮʝʭʽʚ ʽ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʽʤʦʚʽʨʥʽʩʪʶ ʟʦʩʝʨʝʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʫʤʦʚ 

ʪʨʘʚʤʘʪʠʟʤʫ. ɸ ʪʘʢʦʞ ʮʝ ʜʘʩʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʟʦʥʠ ʫ 

ʧʨʠʤʽʱʝʥʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʟʘʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʠʭ ʰʣʷʭʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ [160, 165, 167, 170]. ʅʘ ʨʠʩ. 4.3 ʥʘʚʝʜʝʥʦ ʧʣʘʥ-ʩʭʝʤʫ 
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ʙʫʜʽʚʣʽ ɸʌ-1 ʽʟ ʟʘʟʥʘʯʝʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʨʠʤʽʱʝʥʴ ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ  ̔

ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʽ ʈʄ ʽʟ 

ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ. 

 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ʇʣʘʥ-ʩʭʝʤʘ ʙʫʜʽʚʣʽ ɸʌ-1, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʨʝʤʦʥʪʥʠʭ ʮʝʭ̔ʚ  ̔ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʣʦ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʝʥʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʜʽʡʩʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʷʢʠʡ ʟʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʫ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟ̔ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʨʦʙʦʯʽ ʟʦʥʠ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʙʫʜʽʚʣʽ ɸʌ-1 ʧʽʜʧʨʠʻʤʩʪʚʘ [160]. 

 

4.3.1 ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ 

(ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) 

ɹʫʣʦ ʚʠʢʦʥʘʥʦ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ 

ʚʽʜʜʽʣʝʥʥʷ). ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʩʣʶʩʘʨʽʚ ʟ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʩʫʤʽʞʥʠʭ ʈʄ ʜʣʷ 

ʦʟʥʘʯʝʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ (ʨʠʩ. 4.4). 

 

ʈʠʩʫʥʦʢ 4.4 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ 

ʚʽʜʜʽʣʝʥʥʷ) 
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ʅʘ ʧʦʩʘʜʽ ʩʣʶʩʘʨʷ ʟ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʈʄ ˉ 33) ʚ ʨʝʤʦʥʪʥʦʤʫ 

ʮʝʭʫ ʧʨʘʮʶʶʪʴ ʯʦʪʠʨʠ ʦʩʦʙʠ. ɰʭʥʽ ʜʽʾ ʧʽʜ ʯʘʩ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʨʝʛʫʣʶʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ [290]. ʈʦʙʦʯʽ ʤʽʩʮʷ ʩʣʶʩʘʨʽʚ (ʚʠʟʥʘʯʝʥʽ ʥʘ ʩʭʝʤʽ ʷʢ ʈʄ ˉ33a, ʈʄ 

ˉ33b, ʈʄ ˉ33c, ʈʄ ˉ33d) ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʥʘʩʪʫʧʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [174, 291ï295]. 

ʇ̔ ʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) 

ʜʽʶʪʴ ʬʘʢʪʦʨʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ ɻʽʛʽʻʥʽʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ [34],  ̔ʥʦʨʤʫʶʪʴʩʷ ʟʛʽʜʥʦ 

ʟ [169, 174ï175, 188ï192]. ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʾ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʫʤʦʚʠ 

ʪʘ ʭʘʨʘʢʪʝʨ ʧʨʘʮʽ ʈʄ ʩʣʶʩʘʨʽʚ ʟ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚʠʟʥʘʯʝʥʽ ʷʢ ʪʘʢʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ 3.1 ʢʣʘʩʫ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʨʠʟʠʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ [262]. 

ʇʽʜ ʯʘʩ ʨʝʤʦʥʪʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥ ̫ ʜʠʟʝʣʽʚ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʩʣʶʩʘʨʽʚ ʟ 

ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʈʄ ˉ33aïʈʄ ˉ33d) ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʜʠ 

ʨʦʙʽʪ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʰʫʤʫ: ʨʦʙʦʪʘ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ 

ʬʦʨʩʫʥʦʢ; ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʠʭ ʥʘʩʦʩʽʚ; ʧʨʦʤʠʚʘʥʥʷ 

ʧʘʣʠʚʥʠʭ ʯʘʩʪʠʥ ʜʠʟʝʣʷ; ʨʦʙʦʪʘ ʢʨʘʥ-ʙʘʣʢʠ; ʮʝʥʪʨʫʚʘʥʥʷ ʜʠʟʝʣʷ ʘʙʦ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʘ; ʛʽʜʨʦʚʠʧʨʦʙʫʚʘʥʥʷ ʜʠʟʝʣʷ ʘʙʦ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ; 

ʨʦʟʢʦʥʩʝʨʚʫʚʘʥʥʷ ʜʠʟʝʣʷ ʘʙʦ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘ; ʦʙʢʘʪʢʘ ʜʠʟʝʣʷ ʘʙʦ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʪʦʨʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ (ʪʘʙʣ. 4.5) ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ, ʱʦ ʚʠʝɦ ʟʘ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʡ (Rintå1,945Ŀ10
-3
). 

ɼʣʷ ʦʨʽʻʥʪʦʚʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʧʦʩʪʽʡʥʦʛʦ 

ʰʠʨʦʢʦʩʤʫʞʥʦʛʦ ʰʫʤʫ ʥʘ ʈʄ, ʱʦ ʥʦʨʤʫʶʪʴʩʷ, ʧʨʠʧʫʩʪʠʤʦ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʦʩʪʽʡʥʦʛʦ ʰʫʤʫ ʧʨʠʡʤʘʪʠ ʨʽʚʝʥʴ ʟʚʫʢʫ ʚ ʜɹɸ, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ 

ʦʙʯʠʩʣʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʽʚʥʷ ʰʫʤʫ, ʚʠʢʣʘʜʝʥʦʾ ʫ [187, 296], ʜʣʷ ʈʄ 

ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽʩʥʫʶʯʠʭ ʨʽʚʥʽʚ 

ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʽʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʩʫʤʽʞʥʠʭ ʈʄ. ʊʘʢʦʞ, ʟ ʤʝʪʦʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʝʘʣʴʥʠʡ 
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ʚʟʘʻʤʥʠʡ ʰʫʤʦʚʠʡ ʚʧʣʠʚ ʟʘ ʪʝʨʤʽʥ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʙʫʚ ʚʨʘʭʦʚʘʥʠʡ ʚʧʣʠʚ ʽ ʚʽʜ ʧʨʷʤʦʛʦ, ʽ 

ʚʽʜ ʚʽʜʙʠʪʦʛʦ ʟʚʫʢʫ [187, 189ï192]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ (ʪʘʙʣ. ɺ.1, 

ʜʦʜʘʪʦʢ ɺ) ʩʚʽʜʯʘʪʴ ʧʨʦ ʽʩʥʫʶʯʝ ʚʟʘʻʤʥʝ ʧʦʩʠʣʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʚʠʷʚʣʝʥʠʭ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʦʟʥʘʯʝʥʠʭ ʈʄ ʙʽʣʴʰʝ 

ʫ ʯʦʪʠʨʠ ʨʘʟʽ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (Rint å 0,4Ŀ10
-3
), ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʘʪʝʩʪʘʮʽʾ ʈʄ. 

ʅʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ (2.27), ʧʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣ.  2.1) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʪʘʙʣʠʮʽ 4.3, 

ʚʠʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ R = f(L), ʷʢʘ ʦʧʠʩʫʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʈʄ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫʨʘʭʫʚʘʥʥʷ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʷʜ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ: 

 

  , (4.1) 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʣʝʞʥʦʩʪʽ (4.1) ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʟʦʥ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʯʝʨʝʟ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʜʣʷ ʪʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʨʦʙʦʯʽ ʤʽʩʮʷ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʨʠʤʽʱʝʥʥʽ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ). 

ʅʘ ʨʠʩ. 4.5 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢ, ʱʦ ʜʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʤʽʥʫ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ. 
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ʈʠʩʫʥʦʢ 4.5 ï ɿʤʽʥʘ ʟʥʘʯʝʥ ɹʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

 

ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʈʄ ʩʣʶʩʘʨʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʧʨʠʤʽʱʝʥʥʽ ʜʠʟʝʣʴʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥ ̫ʙʫʜʽʚʣʽ ɸʌ-1. ʆʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ʜʘʻ ʫʷʚʥʫ ʢʘʨʪʠʥʫ ʥʝʙʝʟʧʝʢ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ. 

ʅʘ ʨʠʩ. 4.6 ʥʘʚʝʜʝʥʦ ʧʦʙʫʜʦʚʘʥʫ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʨ̔ ʚʝʥʴ ʽʩʥʫʶʯʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʚʥʝʤ ʰʫʤʫ ʜʣʷ 

ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ). 

ɺʠʱʝʥʘʚʝʜʝʥʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʛʣʠʙʣʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʩʫʤʽʩʥʦʾ ʜʽʾ 

ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʩʫʤʽʞʥʠʭ ʈʄ. ʍʘʨʘʢʪʝʨ ʚʠʢʦʥʫʚʘʥʠʭ 

ʨʦʙʽʪ (ʟʤʽʥʘ ʨʝʞʠʤʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʜʠʟʝʣʽʚ) ʧʝʨʝʜʙʘʯʘʻ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʪʫʞʥʦʾ ʨʝʚʝʨʙʝʨʘʮʽʾ. 
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ʈʠʩʫʥʦʢ 4.6 ï ʈʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʨʽʚʥʝʤ ʰʫʤʫ ʜʣʷ 

ʩʫʤʽʞʥʠʭ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʜʠʟʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ (ʈʄ ˉ33aïʈʄ ˉ33d) 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʦʶ ʟʦʥʦʶ ʫ ʧʨʠʤʽʱʝʥʥʽ ʜʠʟʝʣʴʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʙʫʜʽʚʣʽ ɸʌ-1 ʻ ʧʨʦʩʪʽʨ ʤʽʞ ʈʄ. ɸʣʝ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʩʪʝʥʜʽʚ ʩʠʪʫʘʮʽʷ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʻʪʴʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) 

ʚʠʥʠʢʘʻ ʢʦʣʝʢʪʠʚʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ [38]. 

 

4.3.2 ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʢʨʘʥʽʚʥʠʢʽʚ, ʷʢʘ ʚʨʘʭʦʚʫʻ 

ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʾʭʥʽʭ ʈʄ. ɯʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚʠʢʦʥʘʥʦ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʦʾ 

ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 
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ʨʠʟʠʢʫ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʢʨʘʥʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋ ʙʫʜʽʚʣʽ ɸʌ-1 ʨʦʟʪʘʰʦʚʘʥʦ ʢʨʘʥʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʷʢʝ 

ʩʢʣʘʜʘʻʪʴʩʷ: ʟ ʜʽʣʴʥʠʮʽ ʟ ʨʝʤʦʥʪʫ ʝʢʽʧʘʞʥʦʾ ʯʘʩʪʠʥʠ, ʜʽʣʷʥʢʠ ʢʘʧʽʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʫ ʢʨʘʥʽʚ, ʜʽʣʷʥʢʠ ʩʝʨʝʜʥʴʦʛʦ ʨʝʤʦʥʪʫ ʊʆ, ʊʈ ʢʨʘʥʽʚ, ʜʽʣʷʥʢʠ ʟ ʨʝʤʦʥʪʫ 

ʩʪʨʽʣʠ. ɼʦ ʪʦʛʦ ʞ, ʚ ʮʴʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʦʙʣʘʜʥʘʥʦ ʯʦʪʠʨʠ ʰʣʷʭʠ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʨʘʥʽʚ (31 ʰʣʷʭ, 32 ʰʣʷʭ, 33 ʰʣʷʭ ʽ 34 ʰʣʷʭ), ʘ ʪʘʢʦʞ ʪʦʢʘʨʥʝ 

ʚʽʜʜʽʣʝʥʥʷ ʽ ʤʝʭʘʥʽʯʥʘ ʜʽʣʴʥʠʮʷ (ʨʠʩ. 4.3). 

ʅʘ ʧʦʩʘʜʽ ʢʨʘʥʽʚʥʠʢʘ (ʈʄ ˉ16) ʚ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʘʡʥʷʪʽ 

ʪʨʠʜʮʷʪʴ ʦʩʽʙ. ʈʄ ʢʨʘʥʽʚʥʠʢʽʚ (ʈʄ ˉ161 ï ʈʄ ˉ1630) ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʦʟʥʘʯʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [174ï175, 188ï192, 291ï299]. ɿʘ 

ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʦʾ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʫʤʦʚʠ ʪʘ ʭʘʨʘʢʪʝʨ ʧʨʘʮʽ ʈʄ 

ʢʨʘʥʽʚʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ 3.2 ʢʣʘʩʫ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʨʠʟʠʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ 

[245]. 

ʇ̔ ʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʽʶʪʴ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʝʥʠʭ 

ʫ ɻʽʛʽʻʥʽʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ [34], ʽ ʥʦʨʤʫʶʪʴʩʷ ʟʛʽʜʥʦ ʟ [169, 174ï175, 188ï

192]. 

ʂʨʘʥʽʚʥʠʢʠ (ʈʄ ˉ161 ï ʈʄ ˉ1630) ʧʨʦʚʦʜʷʪʴ ʨʽʟʥʽ ʚʠʜʠ ʨʦʙʽʪ ʧʨʠ 

ʨʦʟʙʠʨʘʥʥʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʢʨʘʥʘ ʪʘ ʜʝʬʝʢʪʘʮʽʾ ʡʦʛʦ ʜʝʪʘʣʝʡ, ʨʝʤʦʥʪʫ ʧʦʚʦʨʦʪʥʦʾ 

ʨʘʤʠ, ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ ʢʨʘʥʘ, ʨʝʤʦʥʪʫ ʤʝʭʘʥʽʟʤʽʚ ʢʨʘʥʘ, ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʽ ʻ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʰʫʤʫ. ʇʽʜ ʯʘʩ ʧʦʪʦʯʥʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ 

ʪʘ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʪʘ ʜʠʟʝʣʴ-ʝʣʝʢʪʨʠʯʥʠʭ ʢʨʘʥʽʚ ʜʦ 

ʦʩʥʦʚʥʠʭ ʨʦʙʽʪ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: ʚʽʜôʻʜʥʘʥʥʷ / ʧʽʜôʻʜʥʘʥʥʷ ʪʘ 

ʟʥʷʪʪʷ / ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʚʪʦʟʯʝʧʫ ʪʘ ʢʣʠʥʫ, ʾʭʥʻ ʚʽʜʨʝʛʫʣʶʚʘʥʥʷ; ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʽʜʡʦʤʥʠʢʘ ʧʽʜ ʢʨʘʥ ʜʣʷ ʥʘʩʪʨʦʶʚʘʥʥʷ; ʧʽʜʽʡʤʘʥʥʷ / ʦʧʫʩʢʘʥʥʷ ʘʧʘʨʘʪʫ 

ʧʦʛʣʠʥʘʣʴʥʦʛʦ ʟ ʪʷʛʦʚʠʤ ʭʦʤʫʪʦʤ; ʨʦʟʙʽʨ/ʟʙʽʨ ʘʧʘʨʘʪʘ ʧʦʛʣʠʥʘʣʴʥʦʛʦ (ʡʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ / ʟʥʷʪʪʷ ʥʘ ʧʨʝʩ ʪʘ ʽʥ.); ʨʦʟʩʪʦʧʦʨʝʥʥʷ, ʨʦʟʙʽʨ ʘʫʪʨʽʥʛʝʨʘ; 

ʟʥʷʪʪʷ / ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʨʭʥʴʦʾ ʢʨʠʰʢʠ ʟ ʢʦʨʧʫʩʫ ʨʝʜʫʢʪʦʨʘ; ʧʝʨʝʚʽʨʢʘ 

ʩʧʽʚʚʽʩʥʦʩʪʽ ʦʩʽ ʦʪʚʦʨʫ ʚʽʜʥʦʩʥʦ ʦʩʽ ʙʘʨʘʙʘʥʘ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʦʩʽ ʚʘʣʘ 

ʙʘʨʘʙʘʥʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʚʘʣʘ ʨʝʜʫʢʪʦʨʘ ʤʝʭʘʥʽʟʤʫ ʧʽʜʡʦʤʫ ʚʘʥʪʘʞʫ, 
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ʚʽʜʮʝʥʪʨʫʚʘʥʥʷ ʙʘʨʘʙʘʥʘ; ʟʥʷʪʪʷ / ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʟʢʘ, ʟʘʯʘʣʝʥʥʷ ʨʘʤʠ ʚʽʟʢʘ ʟ 

ʢʦʣʽʩʥʠʭ ʧʘʨ; ʟʥʷʪʪʷ / ʚʩʪʘʥʦʚʣʝʥʥʷ / ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʽʩʥʠʭ ʧʘʨ; 

ʟʥʷʪʪʷ / ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʫʞʠʥ ʨʝʩʦʨʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʪʘ ʛʘʩʠʪʝʣʽʚ ʢʦʣʠʚʘʥʴ; 

ʟʥʷʪʪʷ / ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʚʦʨʦʪʥʦʾ ʨʘʤʠ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ (ʪʘʙʣ.  4.5) ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʈʄ ˉ161 ï ʈʄ ˉ1630) ʙʫʚ ʦʪʨʠʤʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʯʥʦ-

ʜʦʧʫʩʪʠʤʦʤʫ (Rint å 0,609Ŀ10
-4
). 

ɼʣʷ ʦʨʽʻʥʪʦʚʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʧʦʩʪʽʡʥʦʛʦ 

ʰʠʨʦʢʦʩʤʫʞʥʦʛʦ ʰʫʤʫ ʥʘ ʈʄ, ʱʦ ʥʦʨʤʫʶʪʴʩʷ, ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʦʩʪʽʡʥʦʛʦ ʰʫʤʫ ʧʨʠʡʤʘʪʠ ʨʽʚʝʥʴ ʟʚʫʢʫ ʚ ʜɹɸ, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ 

ʦʙʯʠʩʣʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʽʚʥʷ ʰʫʤʫ [187, 296] ʜʣʷ ʈʄ ʢʨʘʥʽʚʥʠʢʽʚ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʨʽʚʥʽʚ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʩʪʘʥʽ ʪʘ 

ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʈʄ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʟʘ ʯʘʩ ʨʦʙʦʯʦʾ ʟʤʽʥʠ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʜʽʣʷʥʦʢ ʟ 

ʨʝʤʦʥʪʫ ʢʨʘʥʽʚ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʚʧʣʠʚ ʽ ʚʽʜ ʧʨʷʤʦʛʦ, ʽ ʚʽʜ ʚʽʜʙʠʪʦʛʦ ʟʚʫʢʫ 

[187, 189ï192]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʢʨʘʥʽʚʥʠʢʽʚ ʥʘʚʝʜʝʥʽ ʫ (ʪʘʙʣ. ɺ.2, ʜʦʜʘʪʦʢ ɺ). 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ 

(2.26), ʧʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣ. 2.1) 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʪʘʙʣ. 4.3, ʚʠʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʩ̔ʪɹ 

R=f(L), ʷʢʘ ʦʧʠʩʫʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ 

ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʈʄ ʪʘ ʧʨʠ ʫʨʘʭʫʚʘʥʥ ̔ ʽʩʥʫʶʯʦʾ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʨʽʟʥʠʭ ʈʄ: 

 

 . (4.2) 



157 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʣʝʞʥʦʩʪʽ (4.2) ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ 

ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʫ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ɿʤʽʥʘ ʟʥʘʯʝʥ ɹʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ 31 ʽ 32 ʱʣʷʭʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 

 

ʈʠʩʫʥʦʢ 4.8 ï ɿʤʽʥʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʡʥʷʪʠʭ ʥʘ 31,32 ʽ 33 

ʰʣʷʭʘʭ 
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ʈʠʩʫʥʦʢ 4.9 ï ɿʤʽʥʘ ʟʥʘʯʝʥ ɹʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ 

32, 33 ʽ 34 ʰʣʷʭʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʩʪʘʥʽ 

 

 

ʈʠʩʫʥʦʢ 4.10 ï ɿʤʽʥʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʡʥʷʪʠʭ ʥʘ ʦʢʨʝʤʠʭ 

ʰʣʷʭʘʭ 
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ʈʠʩʫʥʦʢ 4.11 ï ɿʤʽʥʘ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʥʝ ʧʦʩʠʣʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʫ ʢʨʘʥʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚ,̔ ʈʄ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʷʜ (ʨʠʩ. 4.7ï4.11). 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʦʙʫʤʦʚʣʝʥʦʛʦ 

ʨʽʚʥʝʤ ʰʫʤʫ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʈʄ ʢʨʘʥʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʫ ʨʦʙʦʪʘʭ ʚ ʢʨʘʥʦʚʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ. ʆʟʥʘʯʝʥʘ ʤʦʜʝʣʴ ʜʘʻ ʫʷʚʥʫ ʢʘʨʪʠʥʫ ʥʝʙʝʟʧʝʢ. ʅʘ ʨʠʩ. 4.12 

ʥʘʚʝʜʝʥʦ ʤʦʜʝʣʴ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ 

ʨʽʚʥʽʚ ʰʫʤʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʩʪʘʥʽ ʤʽʞ ʈʄ ʢʨʘʥʽʚʥʠʢʽʚ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥʷ ʚʟʘʻʤʥʦʛʦ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ 

ʩʫʤʽʩʥʦʾ ʜʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʩʫʤʽʞʥʠʭ ʈʄ. 
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ʈʠʩʫʥʦʢ 4.12 ï ʈʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʨʽʚʥʝʤ ʰʫʤʫ ʜʣʷ 

ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʈʄ ʢʨʘʥʽʚʥʠʢʽʚ (ʈʄ ˉ161 ï ʈʄ ˉ1630) 

 

ɿʘʛʘʣʴʥʠʡ ʚʭʽʜ ʜʦ ʙʫʜʽʚʣʽ ɸʌ-1, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʨʝʤʦʥʪʥʠʡ ʮʝʭ  ̔ʢʨʘʥʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ 33 ʪʘ 32 ʰʣʷʭʦʤ (ʨʠʩ. 4.3). ʊʦʙʪʦ, ʧʦʪʨʘʧʠʪʠ ʜʦ  

ʪʦʢʘʨʥʦʛʦ, ʜʠʟʝʣʴʥʦʛʦ ʘʙʦ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʥʘ ʜʽʣʷʥʢʫ ʟ ʨʝʤʦʥʪʫ 

ʩʪʨʽʣʠ, ʘ ʪʘʢʦʞ ʜʦ ʈʄ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʜʨʫʛʦʤʫ ʧʦʚʝʨʩʽ ʙʫʜʽʚʣʽ ɸʌ-1 ʤʦʞʥʘ 

ʪʽʣʴʢʠ ʯʝʨʝʟ ʜʽʣʷʥʢʠ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʧʨʠʩʫʪʥʷ ʨʝʚʝʨʙʝʨʘʮʽʷ, ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ ʟʦʥʘʤʠ ʚ ʙʫʜʽʚʣʽ ɸʌ-1, ʜʝ 

ʨʦʟʪʘʰʦʚʘʥʽ ʨʝʤʦʥʪʥʠʡ ʮʝʭ  ̔ʢʨʘʥʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ,  ̒ʥʝʚʝʣʠʢʽ ʧʨʦʤʽʞʢʠ ʤʽʞ 

ʰʣʷʭʘʤʠ. 

ʅʘ ʨʠʩ. 4.12 ʧʦʢʘʟʘʥʦ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘʡʥʷʪʽ ʨʦʙʦʪʘʤʠ ʥʘ 

ʪʦʢʘʨʥʽʡ ʜʽʣʷʥʮʽ ʧʨʘʮʽʚʥʠʢʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʜʚʦʤʝʪʨʦʚʠʤʠ ʱʠʪʢʘʤʠ ʚʽʜ ʨʦʙʦʯʦʾ 

ʟʦʥʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʦʥʠ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʰʢʽʜʣʠʚʠʡ 

ʚʧʣʠʚ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʫ ʢʨʘʥʽʚ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʧʨʘʮʽʚʥʠʢʠ, ʟʘʡʥʷʪʽ ʥʘ ʤʝʭʘʥʽʯʥʽʡ ʜʽʣʴʥʠʮʽ. 
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ʆʪʞʝ, ʫ ʟʦʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʢʨʘʥʽʚʥʠʢʽʚ ʦʧʠʥʷʻʪʴʩʷ ʢʦʞʥʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʭʪʦ ʟʘ ʧʦʩʘʜʦʚʠʤʠ ʦʙʦʚôʷʟʢʘʤʠ ʦʧʠʥʷʻʪʴʩʷ ʚ 

ʙʫʜʽʚʣʽ ɸʌ-1, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʨʝʤʦʥʪʥʠʡ ʮʝʭ  ̔ʢʨʘʥʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 

 

4.3.3 ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ 

(ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) 

ɺ ʙʫʜʽʚʣʽ ɸʌ-1 ʫ ʧʨʠʤʽʱʝʥʥʽ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʟʚʘʨʶʚʘʣʴʥʦʤʫ 

ʚʽʜʜʽʣʝʥʥʽ) ʧʨʘʮʶʶʪʴ ʯʦʪʠʨʠ ʦʩʦʙʠ. ʅʘ ʧʦʩʘʜʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ, 

ʟʘʡʥʷʪʦʛʦ ʨʽʟʘʥʥʷʤ ʪʘ ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ, ʧʨʘʮʶʶʪʴ ʜʚʽ ʦʩʦʙʠ (ʈʄ ˉ11a, 

ʈʄ ˉ 11b), ʾʭʥʽ ʈʄ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. ɺ ʽʥʰʦʤʫ ʧʨʠʤʽʱʝʥʥʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʘ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ (ʈʄ ˉ 12) ʽ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ, ʟʘʡʥʷʪʦʛʦ ʨʽʟʘʥʥʷʤ ʪʘ ʨʫʯʥʠʤ ʟʚʘʨʶʚʘʥʥʷʤ (ʈʄ ˉ 13). 

ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ ˉ11a, ʈʄ ˉ11b, ʈʄ ˉ12, ʈʄ ˉ13) 

ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʦʟʥʘʯʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [179ï176, 180, 

182ï185]. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʜʽʶʪʴ 

ʬʘʢʪʦʨʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʩʪʦʩʦʚʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʫ ɻʽʛʽʻʥʽʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ [34], ʽ ʻ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʩʧʦʨʽʜʥʝʥʠʭ ʧʨʦʮʝʩʽʚ [299ï

305]. ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʁʚʘʣʴʥʠʢʽʚ (ʈʄ ˉ11a, ʈʄ ˉ11b) ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 

1,6 ʤ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ [240]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ [180] ʜʣʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ ˉ11a, ʈʄ ˉ11b) ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

[38]. ʅʘ ʨʠʩ. 4.5 ʥʘʚʝʜʝʥʠʡ ʛʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ 

ʜʚʦʭ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ ˉ11a, ʈʄ ˉ11b) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʤʽʞ ʥʠʤʠ. 
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ʈʠʩʫʥʦʢ 4.13 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʈʄ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ  ˉ11a, ʈʄ  ˉ11b) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ 

 

ɺʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʦʟʥʘʯʝʥʠʭ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʦʮʽʥʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʌʘʢʪʦʨ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ ʷʢ ʰʢʽʜʣʠʚʠʡ ʬʘʢʪʦʨ ʽʟ 

ʥʘʜʤʽʨʥʠʤ (ʪʘʙʣ. 4.3) ʚʽʜʧʦʚʽʜʥʦ ʜʦ [30] ʟʥʘʯʝʥʥʷʤ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ 

(r i = 0,156705) [165]. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ [240], ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʜʣʷ ʾʭʥʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.6. 

ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʟʘʻʤʥʝ ʧʦʩʠʣʝʥʥʷ 

ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ, ʈʄ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʷʜ. 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʱʦʜʦ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʈʄ ˉ 11a ʜʦ ʈʄ 

ˉ 11b (ʪʘʙʣ. ɺ.3, ʨʠʩ. ɺ.1 ï ʨʠʩ. ɺ.3, ʜʦʜʘʪʦʢ ɺ) ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʠʭ 

ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʜʝ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʚʽʜ ʦʟʥʘʯʝʥʠʭ ʈʄ 

ʚʨʘʭʦʚʘʥʠʡ (ʨʠʩ. 4.13). 
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ʊʘʙʣʠʮʷ 4.6 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʙʦʯʠʤʠ 

ʤʽʩʮʷʤʠ, 

L, ʤ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

Qʩʫʤ, ɺʪ/ʤ
2
 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʨʠʟʠʢ, 

Rint 

0,00 446,38 0,193531 

0,10 410,79 0,179662 

0,20 382,58 0,167790 

0,30 360,44 0,157841 

0,40 343,41 0,149761 

0,50 330,79 0,143512 

0,60 322,09 0,139065 

0,70 317,00 0,136404 

0,80 315,32 0,135518 

 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʻ ʥʘʜʤʽʨʥʠʤ ʥʘ ʚʽʜʩʪʘʥʽ 0,8 ʤ ʚʽʜ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ (Rint > 10
-1
). ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʾʭʥʽ 

ʈʄ ʨʦʟʪʘʰʦʚʘʥʽ ʚʧʨʠʪʫʣ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʫ ʧʨʠʤʽʱʝʥʥʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʥʝʤʘʻ ʧʨʦʤʽʞʢʫ ʜʣʷ ʧʨʦʭʦʜʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʠʡ ʽʟ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʧʠʥʷʻʪʴʩʷ ʚ ʟʦʥʽ ʜʽʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ 

ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ [160]. 

ʅʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ (2.25), ʧʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣ.  2.1) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʪʘʙʣʠʮʽ 4.3, 

ʚʠʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ R =  f(L), ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪ ̔

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʈʄ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ ʚʨʘʭʦʚʫʶʯʠ ʩʫʤʽʩʥʫ ʜʽʁ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʨʽʟʥʠʭ ʈʄ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟʚʘʨʶʚʘʣʴʥʦʛʦ 

ʚʜ̔ʜʽʣʝʥʥʷ: 

 

  , (4.3) 
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ʅʘ ʙʘʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʟʦʥʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʫ ʨʝʤʦʥʪʥʦʤʫ ʮʝʭʫ 

(ʈʄ  ̄11a, ʈʄ  ̄11b). 

ʇʦʙʫʜʦʚʘʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣ ɹʨʽʚʥ ̫ʧʦʪʝʥʮʽʡʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʜʣʷ ʩʫʤʽʞʥʠʭ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʥʘʜʘʻ ʫʷʚʥʫ ʢʘʨʪʠʥʫ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢ ʥʘʚʢʦʣʦ ʈʄ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʨʠʩ. 4.14). 

 

 

 

ʈʠʩʫʥʦʢ 4.14 ï ʈʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʦʙʫʤʦʚʣʝʥʦʛʦ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

ʜʣʷ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ 

(ʈʄ  ̄11a, ʈʄ  ̄11b) 

 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʜʣʷ 

ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ  ̄12, ʈʄ  ̄13) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

[180]. 

 

 



165 

 

 

ʈʠʩʫʥʦʢ 4.15 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ ˉ 12 ʽ ʈʄ ˉ 13) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ 

 

ʇʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʝʣʝʢʪʨʦʟʚʘʨʁʚʘʣʴʥʠʢʽʚ [241ï

242] ʚʨʘʭʦʚʫʻ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʈʄ 

(ʪʘʙʣ. 4.1). ʅʘ ʨʠʩ. 4.15 ʥʘʚʝʜʝʥʠʡ ʛʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʧʨʠʤʽʱʝʥʥʽ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ 

(ʈʄ ˉ12, ʈʄ  ̄13) ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʤʽʞ ʥʠʤʠ. 

ɺʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʘ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ (ʈʄ ˉ12, ʈʄ ˉ13) ʦʮʽʥʶʚʘʚʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʡ 

ʨʠʟʠʢ. ʌʘʢʪʦʨ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ ʷʢ ʰʢʽʜʣʠʚʠʡ ʬʘʢʪʦʨ ʽʟ 

ʥʘʜʤʽʨʥʠʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [30] ʟʥʘʯʝʥʥʷʤ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣ. 4.3) ʜʣʷ 

ʈʄ ˉ12 (r i = 0,170137) ʽ ʈʄ ˉ13 (r i = 0,149074) ʚʽʜʧʦʚʽʜʥʦ. ʈʝʟʫʣʴʪʘʪʠ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.7. ʽ ʪʘʙʣ 4.8. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʧʦʩʠʣʝʥʥʷ 

ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ (ʈʄ ˉ12, ʈʄ ˉ13), ʈʄ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʷʜ. 
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ʊʘʙʣʠʮʷ 4.7 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ 

ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʜʣʷ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʘ (ʈʄ ˉ12) ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʚʽʜ 

ʩʫʤʽʞʥʠʭ ʈʄ 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʙʦʯʠʤʠ 

ʤʽʩʮʷʤʠ, 

L, ʤ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

Qʩʫʤ, ɺʪ/ʤ
2
 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʨʠʟʠʢ, 

Rint, 

0,00 474,54 0,203743 

0,10 433,58 0,188675 

0,20 401,10 0,175677 

0,30 375,48 0,164660 

0,40 355,55 0,155560 

0,50 340,48 0,148329 

0,60 329,65 0,142933 

0,70 322,65 0,139351 

0,80 319,22 0,137567 

0,90 319,23 0,137576 

1,00 322,70 0,139378 

1,10 329,73 0,142978 

1,20 340,61 0,148392 

1,30 355,73 0,155642 

1,40 375,70 0,164761 

1,50 401,38 0,175797 

1,60 433,94 0,188815 

 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʈʄ ˉ12 ʜʦ ʈʄ ˉ13 (ʪʘʙʣ. ɺ.4ï

ɺ.5, ʨʠʩ. ɺ.4ïɺ.6) ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ, ʜʝ ʚʟʘʻʤʥʠʡ 

ʚʧʣʠʚ ʚʽʜ ʦʟʥʘʯʝʥʠʭ ʈʄ ʚʨʘʭʦʚʫʻʪʴʩʷ (ʨʠʩ. 4.15). 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʚʽʜʩʪʘʥʽ 0,8 ʤ ʚʽʜ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʻ ʥʘʜʤʽʨʥʠʤ (Rint > 10
-1
). ɰʭʥʽ ʈʄ ʨʦʟʪʘʰʦʚʘʥʽ 

ʚʧʨʠʪʫʣ, ʘ ʦʪʞʝ ʫ ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʥʝʤʘʻ 

ʧʨʦʤʽʞʢʫ ʜʣʷ ʧʨʦʭʦʜʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʠʡ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʦʧʠʥʷʻʪʴʩʷ ʫ ʟʦʥʽ ʜʽʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ 

(ʟʚʘʨʶʚʘʣʴʥʠʢʠ). 
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ʊʘʙʣʠʮʷ 4.8 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʜʣʷ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ (ʈʄ ˉ13) ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʧʣʠʚʫ ʚʽʜ ʩʫʤʽʞʥʠʭ ʈʄ 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʙʦʯʠʤʠ 

ʤʽʩʮʷʤʠ, 

L, ʤ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

Qʩʫʤ, ɺʪ/ʤ
2
 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʨʠʟʠʢ, 

Rint, 

0,00 433,94 0,188815 

0,10 401,38 0,175797 

0,20 375,70 0,164761 

0,30 355,73 0,155642 

0,40 340,61 0,148392 

0,50 329,73 0,142978 

0,60 322,70 0,139378 

0,70 319,23 0,137576 

0,80 319,22 0,137567 

0,90 322,65 0,139351 

1,00 329,65 0,142933 

1,10 340,48 0,148329 

1,20 355,55 0,155560 

1,30 375,48 0,164660 

1,40 401,10 0,175677 

1,50 433,58 0,188675 

1,60 474,54 0,203743 

 

ʅʘ ʙʘʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʟʦʥʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʧʨʠʤʽʱʝʥʥʽ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

(ʈʄ ˉ12, ʈʄ ˉ13), ʷʢʘ ʥʘʜʘʻ ʫʷʚʥʫ ʢʘʨʪʠʥʫ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢ ʥʘʚʢʦʣʦ ʈʄ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʨʠʩ. 4.16). 
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ʈʠʩʫʥʦʢ 4.16 ï ʈʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʦʙʫʤʦʚʣʝʥʦʛʦ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

ʜʣʷ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ (ʈʄ ˉ 12, ʈʄ ˉ13) 

 

ʅʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ (2.25), ʧʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣ. 2.1) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʪʘʙʣ. 4.3, 

ʚʠʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ R=f(L). 

 

 

 

ʈʠʩʫʥʦʢ 4.17 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) 
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ʆʟʥʘʯʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʫʻ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʈʄ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ (4.3) 

[165]. 

ʅʘ ʨʠʩ. 4.17 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ 

ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʈʄ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ). 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʥʝ ʧʦʩʠʣʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʟʚʘʨʶʚʘʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʧʨʠ 

ʫʨʘʭʫʚʘʥʥʽ ʚʣʠʚʫ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʩʫʤʽʞʥʠʭ ʈʄ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥ ̔ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʽʩʥʫʶʯʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʈʄ ʝʣʝʢʪʨʦʟʽʚʘʨʥʠʢʽʚ ʚʨʘʭʦʚʫʶʯʽ ʾʭʥʻ ʨʦʟʤʽʱʝʥʥʷ ʪʘ 

ʜʽʁ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʇ̔ ʜʪʚʝʨʜʞʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʜʘʶʪʴ 

ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ 

ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʜʣʷ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ. 

 

 

4.4 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʥʘ 

ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ 

 

ʇʨʦʚʝʜʝʤʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʢʣʘʜʝʥʴ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽ ʾ ʈʄ 

ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ  ̔ʜʣʷ ʷʢʠʭ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʫ ʧ. 4.1 ʦʮʽʥʢʘ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣ. 4.1). ɿ ʮʽʻʶ ʞ ʤʝʪʦʶ ʟʘʩʪʦʩʫʻʤʦ ʤʦʜʝʣ ɹʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʚʠʢʣʘʜʝʥʦʾ ʚ ʧʧ. 3.4, 3.5 [165]. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʥɹʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʙʫʜʝʤʦ 

ʦʮʽʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʤʦʛʨʘʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʟʚʘʨʶʚʘʥʥʷ 

1 ʤ ʰʚʘ [306]. ʉʪʘʥ ʙʝʟʧʝʢʠ ʥʘ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʙʫʜʝʤʦ ʦʮʽʥʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ (3.6) ʷʢ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ 

N=Rint. 
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ʅʘʧʨʷʤʠ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʦʙʨʘʥʽ, ʚʠʭʦʜʷʯʠ ʟ̔ ʚʥʝʩʢʫ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ 

ʜʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ: 

ï ʫʥʠʢʥʝʥʥʷ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ; 

ï ʟʤʝʥʰʝʥʥʷ ʜʽʾ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʩʫʩʽʜʥʽʭ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʧʦʩʪʽʚ ʥʘ ʦʢʨʝʤʦʛʦ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ; 

ï ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʪʦʣʫ ʜʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʟʤʝʥʰʝʥʥʷ ʝʨʛʦʥʦʤʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ. 

ʄʦʜʝʨʥʽʟʘʮʽʶ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʦʣʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʝʨʛʦʥʦʤʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʝʩʪʠ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʷʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.18. 

 

 

 

ʈʠʩʫʥʦʢ 4.18 ï ʄʦʜʝʨʥʽʟʦʚʘʥʠʡ ʟʚʘʨʶʚʘʣʴʥʠʡ ʩʪʽʣ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ 

 

ɿʘʜʣʷ ʟʤʝʥʰʝʥʥʷ ʜʽʾ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʩʫʩʽʜʥʽʭ ʟʚʘʨʶʚʘʣʴʥʠʭ ʧʦʩʪʽʚ 

ʥʘ ʦʢʨʝʤʦʛʦ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʽʜʦʢʨʝʤʠʪʠ ʢʦʞʥʝ 
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ʟʚʘʨʶʚʘʣʴʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ ʰʪʦʨʘʤʠ (ʝʢʨʘʥʘʤʠ), ʷʢʽ ʟʘʪʨʠʤʫʶʪʴ ɯʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʨʠʩ. 4.19). 

 

 

 

ʈʠʩʫʥʦʢ 4.19 ï ɿʘʭʠʩʥʽ ʝʢʨʘʥʠ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʘ 

 

 

 

ʈʠʩʫʥʦʢ 4.20 ï ʄʘʩʢʠ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʪʠʧʫ AS-4001-F ̔ʟ ʧʨʠʩʪʨʦʻʤ ʧʦʜʘʯʽ 

ʧʦʚʽʪʨʷ ʈ-1000 
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ɿʘʜʣʷ ʫʥʠʢʥʝʥʥʷ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʩʢʠ ʟʚʘʨʶʚʘʣʴʥʠʢʘ ʪʠʧʫ 

AS-4001-F ʟ ʧʨʠʩʪʨʦʻʤ ʧʦʜʘʥʥʷ ʧʦʚʽʪʨʷ ʈ-1000 (ʨʠʩ. 4.20), ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ï ʟʚʘʨʶʚʘʣʴʥʠʡ ʩʪʨʫʤ 50ï500 ɸ; 

ï ʨʦʙʦʯʝ ʟʘʪʝʤʥʝʥʥʷ DIN (ʬʽʢʩʦʚʘʥʝ) 9; 

ï ʧʦʣʝ ʟʦʨʫ ʩʚʽʪʦʬʽʣʴʪʨʫ 100Ĭ60 ʤʤ; 

ï ʯʘʩ ʩʧʨʘʮʶʚʘʥʥʷ 0,1 ʤʩ; 

ï ʨʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜ ï10 ʜʦ +55 Áʉ; 

ï ʯʘʩ ʟʘʪʨʠʤʢʠ ʚʠʩʚʽʪʣʝʥʥʷ 0,1 ï 0,9 ʩ. 

ʊʘʢʘ ʤʘʩʢʘ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʝ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, ʤʘʻ ʧʨʦʩʪʫ ʽ ʥʘʜʽʡʥʫ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ. ɼʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʥʝ 

ʚʽʜʚʦʣʽʢʘʶʯʠʩʴ ʚʽʜ ʨʦʙʦʪʠ. 

ɯʥʚʝʩʪʠʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʟʥʘʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘ ʦʜʥʝ 

ʨʦʙʦʯʝ ʤʽʩʮʝ ʩʪʘʥʦʚʣʷʪʴ ï 29800 ʛʨʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Microsoft Excel ʟʥʘʯʝʥ ɹ ʨʝʛʨʝʩʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ 

ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷʥʥʷ (3.6): 

 

 
.0164,01048,2022,0 5

int EIBPRN Ö+ÖÖ-Ö== -

 (4.4) 

 

ʈʝʛʨʝʩʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʢʣʘʜʝʥʴ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʡʰʣʠ ʥʝʛʘʪʠʚʥʠʤʠ, ʟ ʯʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʧʣʠʚʘʻ ʧʦʟʠʪʠʚʥʦ ʥʘ ʩʪʘʥ ʙʝʟʧʝʢʠ ʥʘ ʈʄ. 

ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʠʪʨʘʪ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʢʣʘʜʝʥʴ ʫ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʽ ʨʝʤʦʥʪ ʦʙôʻʢʪʽʚ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʯʠʩʣʦ ʚʠʧʘʜʢʽʚ 

ʥʝʙʘʞʘʥʠʭ ʧʦʜʽʡ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Microsoft Excel ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʦʨʽʚʥʶʻ R
2
=0,9891. 
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ʋ ʪʘʙʣ. 4.9 ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ Rint ʧʽʩʣʷ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʁʚʘʣʴʥʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʚʨʘʭʦʚʫʶʯʠ 

ʬʘʢʪʠʯʥ ̔ʟʥʘʯʝʥʥ ̫ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 

 

ʊʘʙʣʠʮʷ 4.9 ï ʇʦʨʽʚʥʷʣʴʥʽ ʟʥʘʯʝʥʥʷ Rint ʧʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʈʄ 

ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ˉ ʈʄ ɯʥʪʝʛʨʘʣʴʥʠʡ ʨʠʟʠʢ ʜʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ, Rint 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʨʠʟʠʢ ʧʽʩʣʷ 

ʤʦʜʝʨʥʽʟʘʮʽʾ, Rint 

6 0,739661021 1Ŀ10
-6
 

7 0,853223094 2,1Ŀ10
-5
 

8 0,729806827 0,9Ŀ10
-6
 

9 0,70257 0,8Ŀ10
-6
 

10 0,863756 2,1Ŀ10
-5
 

11 0,774952 1,4Ŀ10
-6
 

12 0,612467 0,7Ŀ10
-6
 

13 0,723631 0,9Ŀ10
-6
 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʈʄ ʟʚʘʨʶʚʘʣʴʥʠʢʽʚ ʜʦ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʧʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ɺʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʥʝʮʝʥʪʨʦʚʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ 

ʧʦʤʠʣʢʘ ʜʣʷ ʦʪʨʠʤʘʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʩʢʣʘʣʘ ʚʝʣʠʯʠʥʫ, ʷʢʘ ʜʦʨʽʚʥʶ  ̒

12,3 %. ɻʦʣʦʚʥʝ, ʱʦ ʫʩʽ ʈʄ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʙʫʜʽʚʣʽ ʮʝʭʦʚʦʛʦ ʪʘ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʙʫʜʫʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʜʦʧʫʩʪʠʤʠʤ ʨʽʚʥʝʤ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ [165]. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʜʘʥʠʭ ʦʮʽʥʢʠ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʜʽʾ ʰʢʽʜʣʠʚʠʭ 

ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ 

ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ. 

3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʨʦʙʽʪʥʠʢʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ, ʤʦʞʝ ʙʫʪʠ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

4. ʇʝʨʝʚʽʨʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʙʫʜʴ-

ʷʢʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʚʠʢʦʥʘʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʫʤʦʚ ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʨʝʤʦʥʪʥʠʭ ʮʝʭʽʚ  ̔ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʦʚʝʣʘ, ʱʦ ʜʦʩʪʦʚʽʨʥʘ ʦʮʽʥʢʘ ʫʤʦʚ 

ʧʨʘʮʽ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʘ ʯʝʨʝʟ ʧʦʢʘʟʥʠʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʘ ʤʦʜʝʣʴ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ. 

5. ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

6. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʽ ʫʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ 

ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʭʦʜʠ ʟʥʠʞʝʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

7. ʈʦʟʨʦʙʣʝʥʦ ʟʘʭʦʜʠ ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽ ʾʨʦʙʦʯʠʭ ʤʽʩʮʴ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ 

ʨʫʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ ʝʣʝʢʪʨʦʟʚʘʨʥʠʢʽʚ ʽ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ 
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ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [2, 28, 

35ï38, 143, 160, 165, 167, 170, 196ï197, 220]. 
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ʈʆɿɼɯʃ 5 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʈʀɿʀʂ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ʇɯɼʍʆɼʋ ɼʆ 

ɸʊɽʉʊɸʎɯɰ ʈʆɹʆʏʀʍ ʄɯʉʎʔ ɺ ʋʂʈɸɰʅɯ 

 

 

ʋʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʙʫʜʴ-ʷʢʦʾ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʽ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʘʤʧʝʨʝʜ ʦʮʽʥʢʫ 

ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, 

ʷʢʘ ʧʨʘʮʶʻ [307ï309]. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʶ ʙʝʟʧʝʢʦʶ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʯʝʨʝʟ ʧʦʧʠʪ ʟ ʙʦʢʫ 

ʢʦʤʧʘʥʽʡ, ʧʨʠʟʚʝʣʘ ʜʦ ʧʦʰʠʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʣʝʛʢʦ ʝʢʩʧʦʨʪʦʚʘʥʽ ʚ ʽʥʰʽ ʢʨʘʾʥʠ [309]. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʻ 

ʫʧʨʘʚʣʽʥʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ ʮʠʢʣʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ, ʚʽʜʦʤʘ ʷʢ çʮʠʢʣ ɼʝʤʽʥʛʘ-ʐʫʭʘʨʪʘè ʘʙʦ ʮʠʢʣ 

PDCA, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʧʨʘʮʶʶʯʠʭ [25, 31, 160, 165, 216]. ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʱʦ ʪʦʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʦʛʦ ʚʽʜ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ 

ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʶʯʠ ʯʘʩ ʡʦʛʦ ʜʽʾ ʪʘ ʚʧʣʠʚ 

ʾʭʥʴʦʾ ʩʫʤʽʩʥʦʾ ʜʽʾ, ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ 

ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ [38]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʧʨʦʧʦʟʠʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʨʽʰʝʥʥʷ 

ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʧʝʨʝʪʚʦʨʝʥʥʷ çʜʦʟʘ ï ʝʬʝʢʪè ʰʣʷʭʦʤ ʟʚʝʜʝʥʥʷʤ ʦʢʨʝʤʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʻʜʠʥʦʛʦ ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ ʟʘʩʦʙʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʫ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʘʮʶʶʯʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ 

ʨʠʟʠʢʫ [220]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʙʫʜʴ-

ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʷʚʥʠʭ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʈʄ, ʚʨʘʭʦʚʫʶʯʠ 
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ʾʭʥ̔ʡ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ: ʧʨʦʮʝʩ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʧʨʦʚʝʜʝʥʠʡ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʘʚʪʦʤʘʪʠʯʥʦ ʚʨʘʭʦʚʫʻ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʶʶʯʦʛʦ [38]. 

ʅʘ ʙʘʟʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʩʧʨʦʱʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ ʤʽʞ 

ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ 

ʤʘʨʰʨʫʪʽʚ ʧʝʨʝʩʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʮʝʭʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʜʽʾ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʜʣʷ ʷʢʠʭ ʚʦʥʠ ʥʝ ʻ ʧʨʦʬʝʩʽʡʥʠʤʠ [160]. ɺʽʜʦʤʦ, ʱʦ 

ʧʨʘʮʽʚʥʠʢʠ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʚʧʣʠʚ ʟ ʙʦʢʫ 

ʨʽʟʥʠʭ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʥʘʪʠ ʚʠʤʦʛʠ ISO 45001 ʚ ʯʘʩʪʠʥʽ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʢ ʪʘ ʨʠʟʠʢʽʚ 

ʫ ʩʬʝʨʽ ʆɿɹʇ, ʦʩʢʽʣʴʢʠ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʧʣʠʚ 

ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʝ ʦʙʤʝʞʝʥʠʡ ʪʽʣʴʢʠ ʨʦʙʦʯʦʶ 

ʟʦʥʦʶ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʫ 

ʧʨʦʩʪʦʨʽ [13, 165, 170]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ 

ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʛʦ ʚʟʘʻʤʥʦʛʦ 

ʚʧʣʠʚʫ, ʚʠʟʥʘʯʘʪʠ ʟʦʥʠ ʟ ʥʘʡʙʽʣʴʰʠʤʠ ʨʽʚʥʷʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʤʽʞ 

ʨʦʙʦʯʠʤʠ ʤʽʩʮʷʤʠ ʪʘ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʽ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʧʝʨʝʩʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʪʝʨʠʪʦʨʽʻ  ʁʮʝʭʫ 

[160]. ʅʘ ʨʠʩ. 5.1 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ, ʷʢʠʡ 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʦʜʝʣʽ ʥʘ ʙʘʟʽ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ 

ʚʠʟʥʘʯʝʥʥ ̔ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ 

ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʈʄ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ. ʆʜʥʦʯʘʩʥʦ 

ʚʨʘʭʦʚʘʥʠʡ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʘʥʽ ʈʄ ʟʘʡʥʷʪʽ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʴʥʠʮʽ ʘʙʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʥʽʡ ʩʧʦʨʫʜʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʦʙ'ʻʢʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʫʤʦʚ ʧʨʘʮʽ ʧʨʘʮʶʶʯʠʭ 

ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ. 
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ʈʠʩʫʥʦʢ 5.1 ï ɸʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʥʘ ʙʘʟʽ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽʟ ʦʜʥʦʯʘʩʥʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʨʦʙʽʪʥʠʢʽʚ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʫʤʦʚ ʧʨʘʮʽ ʧʨʘʮʶʶʯʠʭ ʽʥʰʠʭ 

ʢʘʪʝʛʦʨʽʡ 

ʆʮʽʥʢʘ ʬʘʢʪʦʨʫ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ɿʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ > ɻɼʈ/ɻɼʂ ʊɸʂ ʅɯ 

ʈʦʟʨʘʭʫʥʦʢ ri ʬʘʢʪʦʨʫ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ  
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ʈʦʟʨʘʭʫʥʦʢ Rint ʜʣʷ ʈʄ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ  

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ  

ɺʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 

Rint  Ò [10
-4
-10

-3
) Rint  Ó 10

-2
 Rint = [10

-3
-10

-2
) ʇʦʪʝʥʮʽʡʥʠʡ 

ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʨʠʟʠʢ ʈʄ 

ʩʪʫʧʽʥʴ 3.1 ʩʪʫʧʽʥʴ 3.2 ʩʪʫʧʽʥʴ 3.3 

ʈʦʟʨʘʭʫʥʦʢ Pvi ʜʣʷ ʈʄ ʈʦʟʨʘʭʫʥʦʢ Pbi ʜʣʷ ʈʄ 

ʈʦʟʨʘʭʫʥʦʢ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʘ ʚ ʮʽʣʦʤʫ ʜʣʷ ʈʄ 

ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ɸʪʝʩʪʘʮʽʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ 

ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʨʽʚʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʡʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʡ ʬʘʢʪʦʨʽʚ 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʟʦʥ ʜʽʾ ʨʠʟʠʢʽʚ ʈʄ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ Rint  

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʫʤʦʚ ʧʨʘʮʽ  

ʧʨʘʮʶʶʯʠʭ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ 



179 

 

5.1 ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʈʄ ʥʘ ʦʩʥʦʚʽ 

ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ɯ ʤʘʻ ʥʘ ʤʝʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʽʚʥʽʚ ʥʘ 

ʢʦʥʢʨʝʪʥʠʭ ʈʄ, ʘ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ï ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ 

ʧʨʘʮʽ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʚʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʪʝʩʪʘʮʽʾ ʈʄ, ʱʦ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ. ɰʾ ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʞ ʻ ʦʮʽʥʢʘ ʛʨʫʧʦʚʦʛʦ ʨʠʟʠʢʫ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʝʦʙʭʽʜʥʦ 

ʚʚʘʞʘʪʠ ʧʝʨʩʦʥʘʣʴʥʠʤʠ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [310]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʆʨʛʘʥʽʟʘʮʽʾ ʦʙôʻʜʥʘʥʠʭ ʥʘʮʽʡ 

[311] ʤʦʞʥʘ ʨʘʥʞʫʚʘʪʠ ʟʘ ʩʪʫʧʝʥʝʤ ʚʘʛʦʤʦʩʪʽ ʥʘ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ ʜʦʚʝʜʝʥʦʩʪʽ 

ʨʠʟʠʢʫ: 

- ʢʘʪʝʛʦʨʽʷ 1 ɸ ï ʜʦʚʝʜʝʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ ʧʨʘʮʶʶʯʦʛʦ; 

- ʢʘʪʝʛʦʨʽʷ 1 ɹ ï ʽʤʦʚʽʨʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢʧʨʘʮʶʶʯʦʛʦ; 

- ʢʘʪʝʛʦʨʽʷ 2 ï ʧʽʜʦʟʨʶʚʘʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʠʟʠʢ ʧʨʘʮʶʶʯʦʛʦ. 

ʄʽʨʦʶ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʠʟʠʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʘʞʘʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʢʣʘʩ 

ʫʤʦʚ ʧʨʘʮʽ. ʄʽʨʦʶ ʜʦʚʝʜʝʥʦʩʪʽ ʡʤʦʚʽʨʥʦʛʦ ʨʠʟʠʢʫ ʻ ʢʘʪʝʛʦʨʽʷ 1ɸ (ʜʦʚʝʜʝʥʠʡ), 

1 ɹ (ʽʤʦʚʽʨʥʠʡ) ʘʙʦ 2 (ʧʽʜʦʟʨʶʚʘʥʠʡ). 

ʇʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪ ̫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ ʩʪʦʩʦʚʥʦ 

ʟʥʠʞʝʥʥʷ ʚʠʥʠʢʘʶʯʦʛʦ ʨʠʟʠʢʫ (ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʘʙʦ ʡʦʛʦ ʧʨʦʬʽʣʘʢʪʠʢʘ) ʪʘ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʙʦʨʫ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʘʪʝʛʦʨʽʶ ʜʦʚʝʜʝʥʦʩʪʽ 

ʨʠʟʠʢʫ ʧʨʘʮʶʶʯʦʛʦ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʦʙʦʚôʷʟʢʦʚʝ ʚʨʘʭʫʚʘʥʥʷ ʡʦʛʦ ʨʽʚʥ,̫ 

ʢʽʣʴʢʦʩʪ̔ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʴʥʠʮʽ ʘʙʦ ʟʘʛʘʣʦʤ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ. 
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ʇʽʜ ʯʘʩ ʚʠʙʦʨʫ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʦʤ ʫ ʙʫʜʴ-ʷʢʽʡ 

ʛʘʣʫʟʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ʄʆʇ ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʪʘʢʠʤʠ 

ʧʨʽʦʨʠʪʝʪʘʤʠ: 

ï ʫʩʫʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʘʙʦ ʨʠʟʠʢʫ; 

ï ʙʦʨʦʪʴʙʘ ʟ ʥʝʙʝʟʧʝʯʥʠʤ ʬʘʢʪʦʨʦʤ ʘʙʦ ʨʠʟʠʢʦʤ ʚ ʜʞʝʨʝʣʽ ʡʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ; 

ï ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʯʥʦʛʦ ʬʘʢʪʦʨʫ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʝʯʥʠʭ 

ʩʠʩʪʝʤ ʧʨʘʮʽ; 

ï ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʩʪʘʪʦʯʥʦʛʦ ʨʠʟʠʢʫ ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ 

ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ɿɯɿ), ʷʢ ʦʩʪʘʥʥʽʡ ʟʘʭʽʜ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ. 

ɺʢʘʟʘʥʽ ʟʘʭʦʜʠ ʧʨʦʚʦʜʷʪʴʩʷ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʾ ʨʦʟʫʤʥʦʩʪʽ ʪʘ 

ʜʦʨʝʯʥʦʩʪʽ, ʧʨʘʢʪʠʯʥʦʩʪʽ ʪʘ ʟʜʽʡʩʥʝʥʥʦʩʪʽ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʚʝʩʴ ʥʘʢʦʧʠʯʝʥʠʡ 

ʜʦʩʚʽʜ ʽ ʪʫʨʙʦʪʫ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ ʥʘʰʦʾ ʢʨʘʾʥʠ ɿɯɿ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʽʥʰʽ ʟʘʭʦʜʠ ʻ ʥʝʧʨʠʜʘʪʥʠʤʠ ʘʙʦ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʝʨʝʜ ʚʠʤʦʛ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 45001 ʚʠʢʦʨʠʩʪʘʥʥʷ ɿɯɿ ʥʝ ʻ ʦʜʥʠʤ 

ʽʟ ʟʘʭʦʜʽʚ ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʧʨʘʮʶʶʯʦʛʦ. 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʪʘʢʦʛʦ ʦʙʤʝʞʝʥʥʷ, ʷʢ ʟʜʘʻʪʴʩʷ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ. 

ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʘʢʪʠʚʥʫ 

ʚʟʘʻʤʦʜʽʶ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʽʥʰʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʶʶʯʠʭ. 

 

 

5.2 ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʥʝʤʠʥʫʯʝ 

ʜʦʚʦʜʠʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʧʨʠ ʦʮʽʥʮʽ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʧʽʜʨʦʟʜʽʣʘʭ ʧʽʜʧʨʠʻʤʩʪʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 
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ï ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʥʝʙʝʟʧʝʢ, ʜʦ ʷʢʦʛʦ ʚʢʣʶʯʘʶʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝ, 

ʢʠʤ ʽ ʷʢ ʮʽ ʥʝʙʝʟʧʝʢʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʨʦʟôʷʩʥʝʥʥʷ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʚ ʧʦʜʘʣʴʰʦʤʫ; 

ï ʟʚôʷʟʫʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʟ ʚʠʢʦʥʫʚʘʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʧʨʘʮʶʶʯʦʛʦ: 

ʤʘʰʠʥʘʤʠ, ʦʙʣʘʜʥʘʥʥʷʤ, ʽʥʩʪʨʫʤʝʥʪʦʤ ʽ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʜʘʥʘ ʚʠʨʦʙʥʠʯʘ ʦʧʝʨʘʮʽʷ (ʦʩʢʽʣʴʢʠ ʥʝʙʝʟʧʝʢʠ ʧʦʟʘ ʢʦʥʢʨʝʪʥʦʶ 

ʜʽʻʶ, ʘ ʥʝ ʘʙʩʪʨʘʢʪʥʦʶ, ʧʦʟʘ ʚʟʘʻʤʦʜʽʻʶ ʚʟʘʛʘʣʽ ʥʝ ʽʩʥʫʻ); 

ï ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ (ʯʘʩʪʢʠ ʯʘʩʫ) ʧʨʠʩʫʪʥʦʩʪʽ ʥʝʙʝʟʧʝʢʠ; 

ï ʜʝʬʨʘʛʤʝʥʪʘʮʽʷ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʮʝ ʜʦʟʚʦʣʠʪʴ ʟʚôʷʟʘʪʠ ʥʝʙʝʟʧʝʢʠ ʟ 

ʢʦʥʢʨʝʪʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽ ʥʘʚʽʪʴ ʜʽʷʤʠ, ʘ ʥʝ ʧʨʦʬʝʩʽʻʶ (ʦʩʢʽʣʴʢʠ ʥʘʧʦʚʥʝʥʥʷ 

ʧʨʦʬʝʩʽʾ ʢʦʥʢʨʝʪʥʠʤʠ ʨʦʙʦʪʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚʘ). 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʩʧʦʩʦʙʠ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʚʜʘʥʴ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤ ʽ ʚʠʨʦʙʥʠʯʠʤ ʨʠʟʠʢʦʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʷʢ ʧʨʦʩʪʦʪʫ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʪʘʢ ʽ ʾʾ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰ ʷʚʥʦ 

ʬʦʨʤʫʶʪʴʩʷ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʢʠ ʨʝʛʫʣʶʚʘʥʥʷ ʦʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʽʩʪʠʪʴ ʧʦʢʘʟʥʠʢʠ, 

ʷʢʽ ʜʦʟʚʦʣʷʪʁʴ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ 

ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ, ʘ ʪʘʢʦʞ ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʰʢʽʜʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ, ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʽ, ʫ ʧʽʜʩʫʤʢʫ, 

ʚʠʟʥʘʯʠʪʠ ʰʢʽʜʣʠʚʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʽʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʶʶʯʦʛʦ ʫ ʟʦʥʽ ʜʽʾ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ (Pvi). ʎʝʡ ʧʦʢʘʟʥʠʢ 

ʚʨʘʭʦʚʫʻ ʯʘʩ ʜʽʾ ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʶʶʯʦʛʦ ʫ ʟʦʥʽ ʜʽʾ 

ʰʢʽʜʣʠʚʦʛʦ ʬʘʢʪʦʨʫ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥ. ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʽʟ ʥʘʡʙʽʣʴʰʦʶ 

ʽʤʦʚʽʨʥʽʩʪʶ ʟʦʩʝʨʝʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʫʤʦʚ ʪʨʘʚʤʘʪʠʟʤʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʟʘʻʤʥʦʛʦ 

ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʈʄ ʧʨʘʮʽʚʥʠʢʽʚ, ʨʦʙʦʯʘ ʟʦʥʘ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ 
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ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʨʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ 

Rint). 

ɿʘ ʫʤʦʚʠ, ʱʦ ʽʤʦʚʽʨʥʽʩʪʴ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʘʮʶʶʯʠʭ ʻ 

ʚʽʜʦʤʦʶ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʰʢʽʜʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ 

( b

nnP ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʟʦʥʠ ʫ ʧʨʠʤʽʱʝʥʥʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʯʥʠʭ ʰʣʷʭʽʚ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ ʧʦʟʥʘʯʠʪʠ ʟʦʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ ʈʄ ʽʟ 

ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʫʤʦʚ 

ʧʨʘʮʽ ʩʫʤʽʞʥʠʭ ʈʄ ʧʨʘʮʶʶʯʠʭ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ. 

 

 

5.3 ɺʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 45001 

 

ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʜʦʚʝʣʘ, ʱʦ ʩʝʨʝʜ ʽʩʥʫʶʯʠʭ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ 

ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʪʨʘʚʤʘʪʠʟʤʫ ʽ ʧʨʦʬʝʩʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʽʜ ï ʮʝ ʨʝʘʣʽʟʘʮʽʷ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ʜʦ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ. 

ʈʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʴ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ISO 45001, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʮʽʥʮʽ ʚʝʣʠʯʠʥʠ ʨʠʟʠʢʽʚ, ʫʧʨʘʚʣʽʥʥʽ 

ʨʠʟʠʢʘʤʠ ʪʘ ʥʘ ʢʦʨʠʛʫʶʯʠʭ ʜʽʷʭ ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ 

(ʤʝʥʝʜʞʤʝʥʪ ʨʠʟʠʢʽʚ) [25, 31]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʥʮʠʧ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ, ʱʦ ʤʽʩʪʠʪʴ 

ʘʣʛʦʨʠʪʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʢʘʟʥʠʢʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʪʘ ʚʨʘʭʦʚʫʻ ʚʟʘʻʤʥʠʡ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʚʽʜʧʦʚʽʜʘʻ 

ʢʦʥʮʝʧʮʽʾ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʢʣʶʯʘʻ ʜʦ ʩʝʙʝ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ. 



183 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʙʫʜʴ-ʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʈʄ, ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʛʦ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ, 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʚʥʘʩʣʽʜʦʢ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, 

ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʚʥʽ ʨʠʟʠʢʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʘʭ, ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʢʦʨʠʛʫʶʯʠʭ ʜʽʡ [160, 165, 167, 170]. 

ʅʘʷʚʥʠʡ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʤʝʪʦʜʠʮʽ ʧʨʠʥʮʠʧ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ 

ʧʨʘʮʽ ʜʣʷ ʈʄ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʤʘʻ ʯʽʪʢʽ ʢʨʠʪʝʨʽʾ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ 

ʚʠʨʘʞʝʥʽ ʫ ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʨʠʟʠʢʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʥʠʞʝʥʥʶ ʯʘʩʪʢʠ 

ʩʫʙôʻʢʪʠʚʽʟʤʫ ʽ ʬʦʨʤʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʧʨʠʩʫʪʥʽ ʧʨʠ ʝʢʩʧʝʨʪʥʽʡ 

ʦʮʽʥʮʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʰʢʽʜʣʠʚʘ ʜʽʷ ʥʘ ʧʨʘʮʽʚʥʠʢʘ ʚʩʽʭ 

ʚʠʷʚʣʝʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʚʠʟʥʘʯʝʥʝ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 

45001 ʜʦ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʫ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ. 

ʏʽʪʢʘ ʧʨʦʮʝʜʫʨʘ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʦʟʚʦʣʷʪʴ 

ʫʥʠʢʥʫʪʠ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ, ʱʦ ʽʩʥʫʻ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ 

ʋʢʨʘʾʥʠ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ 

ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʟʥʘʯʝʥʥʽ 

(ʧʽʜʪʚʝʨʜʞʝʥʥʽ) ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʣʴʛʦʚʝ ʧʝʥʩʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʨʦʙʦʪʫ 

ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ [5, 35ï36]. 

ʈʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʚʠʟʥʘʯʘʻ 

ʪʘʢʦʞ ʧʝʨʰʦʯʝʨʛʦʚʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ. ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ, 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʥʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ, ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ 

ʦʭʦʨʦʥʠ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚ'ʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ 
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ʨʠʟʠʢʽʚ ʈʄ ʽʟ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʩʪʦʩʦʚʥʦ 

ʦʙôʻʢʪʠʚʥʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʥ ̔ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʚʽʜʧʦʚʽʜʥʦ ʫʤʦʚ ʧʨʘʮʽ 

ʨʦʙʽʪʥʠʢʽʚ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ, ʟʘʡʥʷʪʠʭ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʴʥʠʮʽ ʘʙʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʦʜʥʽʡ ʚʠʨʦʙʥʠʯʽʡ ʩʧʦʨʫʜʽ [165]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚʠʟʥʘʯʘʻ ʧʦʨʷʜʦʢ 

ʧʨʦʚʝʜʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ, 

ʧʣʘʥʫʚʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʽʪ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʨʠʟʠʢʽʚ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ. ʆʙôʻʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʠʥʮʠʧʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ 

ʧʨʘʮʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ 

[5, 37, 165]. 

ʄʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʤʦʞʝ ʙʫʪʠ ʚʟʷʪʘ ʟʘ ʦʩʥʦʚʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ 

ʾʭʥʽʡ ʩʫʤʽʩʥʽʡ ʜʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʣʘʩʫ ʫʤʦʚ 

ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ, ʘ ʥʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʪʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠʤʝ ʚʽʜʧʦʚʽʜʥʫ ʢʫʣʴʪʫʨʫ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 45001 [160, 

165]. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ çʜʦʟʘ ï ʝʬʝʢʪè ʯʝʨʝʟ ʟʚʝʜʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʻʜʠʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʤʦʚʽʨʥʽʩʥʠʭ ʦʮʽʥʦʢ 

ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ ʫ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʙʘʟʽ ʦʮʽʥʢʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʫʩʽʭ ʰʢʽʜʣʠʚʠʭ 

ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 
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3. ɺʧʨʦʚʘʜʞʝʥʦ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʠʩʥʦʚʢʽʚ ʫ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ 

ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

4. ʉʪʚʦʨʝʥʦ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʯʝʨʝʟ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʨʝʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʧʽʜʨʦʟʜʽʣʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʟʘ ʫʤʦʚʘʤʠ ISO 45001. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʢʣʘʜʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ [5, 13, 

35, 36, 37, 160, 165, 167, 170, 220]. 
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ɺʀʉʅʆɺʂʀ 

 

 

ɼʠʩʝʨʪʘʮʽʷ ʻ ʟʘʚʝʨʝhʥʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʨʦʙʦʪʦʶ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʫ 

ʷʢʽʡ ʚʠʨʽʰʝʥʘ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʘ ʟʘʜʘʯʘ, ʱʦ ʧʦʣʷʛʘʻ ʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʙʨ̌ʫʥʪʫʚʘʪʠ ʪʘ 

ʨʦʟʨʦʙʠʪʠ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʜʦʟʚʦʣʷ ̒ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʫ ʚʠʨʦʙʥʠʯʠʡ ʨʠʟʠʢ ʯʝʨʝʟ ʾʭʥʽʡ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ, ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʟʘʩʦʙʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚʨʘʭʦʚʫʶʯʠ ʩʫʤʽʩʥʫ ʜʽʁ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ ʚʽʜ ʧʦʨʷʜ ʨʦʟʪʘʰʦʚʘʥʠʭ ʈʄ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʠʪʠ ʨʝʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʫ ʧʽʜʨʦʟʜʽʣʘʭ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

1. ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ ʪʘ ʧʨʘʢʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʽʩʥʫʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ, ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʥʘ ʦʩʥʦʚʽ 

ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʨʠʪʝʨʽʡ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ. 

3. ʄʦʜʠʬʽʢʦʚʘʥʦ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʯʝʨʝʟ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʧʨʠ 

ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʤʽʩʥʦʾ ʜʽʾ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʩʫʤʽʞʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

4. ʊʝʦʨʝʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʨʦʙʽʪʥʠʢʘ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ 

ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʜʽʾ ʪʘ ʚʧʣʠʚʫ ʾʭʥʴʦʾ 

ʩʫʤʽʩʥʦʾ ʜʽʾ ʫ ʢʽʣʴʢʽʩʥʽʡ ʬʦʨʤʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʝʥʠʡ ʥʘ 
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ʦʩʥʦʚʽ ʟʘʢʦʥʫ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ ʯʝʨʝʟ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫ 

ʚʠʛʣʷʜʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʯʠ ʢʨʠʪʠʯʥʦʛʦ ʧʦʣʷ ʥʝʙʝʟʧʝʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ 

ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʘʙʦ ʥʝʚʽʜʢʣʘʜʥʽ ʜʽʾ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ 

ʩʠʪʫʘʮʽʾ, ʱʦ ʽʩʥʫʻ ʯʠ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʜʣʷ ʙʝʟʧʝʢʠ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʨʠ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʪʨʦʣʽ. 

6. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʫ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʪʘ ʜʽʡʩʥʠʭ ʟʥʘʯʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʙʫʜʦʚʫ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʨʽʚʥʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʨʠʟʠʢʽʚ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʘʭ. 

7. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʥʘ ʙʘʟʽ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʽʤʦʚʽʨʥʦʩʪʽ ʜʽʾ ʥʘ ʧʨʘʮʶʶʯʠʭ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ 
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ɼʆɼɸʊʆʂ ɸ 

ɸʂʊʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯʁʅʆɰ ʈʆɹʆʊʀ 
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ɼʆɼɸʊʆʂ ɹ 

ʇɽʈɽɺɸɻʀ ʊɸ ʅɽɼʆʃɯʂʀ, ʗʂɯ ʄɸʖʊʔ ʂɯʃʔʂɯʉʅɯ ʊɸ ʗʂɯʉʅɯ 

ʄɽʊʆɼʀ ʆʎɯʅʖɺɸʅʅʗ ʈʀɿʀʂʋ, ʑʆ ɺʀɿʅɸʅɯ ʅɸ 

ʄɯɾʅɸʈʆɼʅʆʄʋ ʈɯɺʅɯ 

 

ʊʘʙʣʠʮʷ ɹ.1 ï ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʤʘʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʤʝʪʦʜʠ 

ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ, ʱʦ ʚʠʟʥʘʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ 

ʅʘʟʚʘ ʤʝʪʦʜʫ ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʅʝʜʦʣʽʢʠ ʤʝʪʦʜʫ 

1 2 3 

HAZOP ï Hazard 

and Operability 

Study 

ï ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʽ ʧʦʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ, ʧʨʦʮʝʩʫ, 

ʧʨʦʮʝʜʫʨʠ; 

ï ʜʦ ʨʦʙʦʪʠ ʟʘʣʫʯʘʶʪʴʩʷ 

ʝʢʩʧʝʨʪʠ ʽʟ ʩʫʤʽʞʥʠʭ 

ʥʘʧʨʷʤʽʚ ʜʽʷʣʴʥʦʩʪʽ 

(ʬʘʭʽʚʮʽ, ʷʢʽ ʤʘʶʪʴ 

ʧʨʘʢʪʠʯʥʠʡ ʚʠʨʦʙʥʠʯʠʡ 

ʜʦʩʚʽʜ ʨʦʙʦʪʠ), ʱʦ 

ʟʘʡʤʘʪʠʤʫʪʴʩʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ; 

ï ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʙʦʨʽ 

ʨʽʰʝʥʥʷ ʽ ʩʧʦʩʦʙʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ; 

ï ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʩʠʩʪʝʤ, ʧʨʦʮʝʩʽʚ ʽ 

ʧʨʦʮʝʜʫʨ; 

ïʪʦʯʥʽʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʧʦʤʠʣʦʢ ʚʠʢʦʥʘʚʮʽʚ. 

ï ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʞʝ ʙʫʪʠ 

ʪʨʠʚʘʣʠʤ ʟʘ ʯʘʩʦʤ ʽ ʪʦʤʫ 

ʢʦʰʪʦʚʥʠʤ; 

ï ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʪʨʝʙʫʻ 

ʥʘʷʚʥʦʩʪʽ ʜʦʢʣʘʜʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʚʠʤʦʛ ʜʦ 

ʩʠʩʪʝʤ, ʧʨʦʮʝʩʽʚ ʘʙʦ 

ʧʨʦʮʝʜʫʨ; 

ï ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ 

ʟʥʘʭʦʜʞʝʥʥʽ ʜʝʪʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʟʘʤʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʚʞʝ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʦʩʥʦʚʥʠʭ 

ʧʨʠʧʫʱʝʥʴ (ʫʩʫʚʘʻʪʴʩʷ 

ʧʦʝʪʘʧʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʫ); 

ï ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ 

ʦʙʛʦʚʦʨʝʥʥʽ ʦʢʨʝʤʠʭ 

ʧʨʦʙʣʝʤ ʧʨʦʝʢʪʫ, ʟʘʤʽʩʪʴ 

ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʦʛʣʷʜʫ 

ʟʦʚʥʽʰʥʽʭ ʘʙʦ ʟʘʛʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ; 

ï ʽʩʥʫʻ ʦʙʤʝʞʝʥʥʷ ʩʬʝʨʦʶ, 

ʟʘʚʜʘʥʥʷʤʠ ʧʨʦʝʢʪʫ ʪʘ 

ʮʽʣʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʛʨʫʧʠ; 

ï ʩʢʣʘʜʥʽʩʪʴ ʫ ʧʦʰʫʢʫ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʝʜʦʣʽʢʽʚ ʩʚʦʾʭ 

ʧʨʦʝʢʪʽʚ (ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʢʘʭ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ). 

FMEA ï Failure 

Mode Effect  

ï ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʜʽʚ ʚʽʜʤʦʚ  

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʢʨʝʤʠʭ  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

1 2 3 

Analysis ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʠʯʠʥ ʪʘʢʠʭ 

ʚʽʜʤʦʚ, ʾʭʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʩʠʩʪʝʤʠ, ʧʦʜʘʶʪʴʩʷ ʫ 

ʟʨʫʯʥʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʬʦʨʤʽ; 

ïʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ 

ʜʦʨʦʛʠʭ ʤʦʜʠʬʽʢʘʮʽʡ 

ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ 

ʟʘ ʨʘʭʫʥʦʢ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʝʪʘʧʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ; 

ï̔ ʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʜʽʚ 

ʚʽʜʤʦʚ ʚ ʦʢʨʝʤʽʡ ʪʦʯʮʽ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʚʠʤʦʛ ʜʦ ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʘ 

ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ; 

ï ʦʪʨʠʤʫʶʪʴʩʷ ʚʭʽʜʥʽ ʜʘʥʽ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʥʘʜʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʝʦʙʭʽʜʥʽ 

ʦʙôʻʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʾʭʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʚʽʜʤʦʚ, ʥʝ ʾʭʥʻ ʧʦʻʜʥʘʥʥʷ; 

ï ʙʝʟ ʘʜʝʢʚʘʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ 

ʩʧʝʮʽʘʣʴʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʘʮʝʤʽʩʪʢʠʤʠ ʽ 

ʢʦʰʪʦʚʥʠʤʠ; 

ï ʪʨʠʚʘʣʽʩʪʴ ʪʘ 

ʧʨʘʮʝʤʽʩʪʢʽʩʪʢʽʩʪʴ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦ ʩʢʣʘʜʥʠʭ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝʤ. 

SWIFT 

(Structured what-

if technique) 

ï ʧʦʪʨʝʙʫʻ ʤʽʥʽʤʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʴ; 

ï ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ 

ʥʝʙʝʟʧʝʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ; 

ï ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʟʤʦʛʫ 

ʫʯʘʩʥʠʢʘʤ ʚʠʟʥʘʯʠʪʠ 

ʨʝʘʢʮʽʶ ʩʠʩʪʝʤʠ ʥʘ 

ʚʽʜʭʠʣʝʥʥʷ, ʙʝʟ ʦʙʤʝʞʝʥʴ. 

ʩʪʚʦʨʝʥʠʭ ʨʦʟʛʣʷʜʦʤ 

ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚʠ 

ʢʦʤʧʦʥʝʥʪʽʚ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʦʩʦʙʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʽ  

ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʩʚʽʜʫ 

ʚʝʜʫʯʦʛʦ; 

ï ʥʝʦʙʭʽʜʥʘ ʨʝʪʝʣʴʥʘ 

ʧʽʜʛʦʪʦʚʢʘ ʦʙʛʦʚʦʨʝʥʴ, ʱʦʙ 

ʯʘʩ ʥʘʨʘʜʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʛʨʫʧʠ ʥʝ ʙʫʣʦ ʚʠʪʨʘʯʝʥʦ 

ʜʘʨʝʤʥʦ; 

ï ʜʝʷʢʽ ʨʠʟʠʢʠ ʘʙʦ ʥʝʙʝʟʧʝʢʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʧʫʱʝʥʽ ʽ ʥʝ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʯʝʨʝʟ ʙʨʘʢ 

ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʛʨʫʧʠ 

ʘʙʦ ʧʨʠ ʦʜʥʦʙʽʯʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʧʽʜʢʘʟʦʢ; 

ï ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʥʘ 

ʟʘʛʘʣʴʥʦʤʫ ʨʽʚʥʽ ʯʘʩʪʦ ʥʝ 

ʚʽʜʦʙʨʘʞʘʻ ʚʝʩʴ ʢʦʤʧʣʝʢʩ 

ʧʨʦʙʣʝʤ, ʘ ʜʝʪʘʣʽʟʦʚʘʥʽ ʘʙʦ  
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 ʩʠʩʪʝʤ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʭʦʜʽʚ, ʱʦ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʥʘʜʽʡʥʦʩʪʽ; 

ï ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʛʨʫʧʠ 

ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʦʩʽʙ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʽʩʥʫʶʯʽ 

ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʧʦʜʘʣʴʰʽ ʜʽʾ ʟ ʦʙʨʦʙʢʠ 

ʨʠʟʠʢʫ; 

ï ʜʦʧʦʤʘʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ 

ʨʝʻʩʪʨʫ ʨʠʟʠʢʫ ʪʘ ʧʣʘʥʫ 

ʦʙʨʦʙʢʠ ʨʠʟʠʢʫ, ʥʝ ʤʘʶʯʠ 

ʧʦʪʨʝʙʠ ʫ ʜʦʜʘʪʢʦʚʠʭ 

ʟʫʩʠʣʣʷʭ; 

ï ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ 

ʽ ʨʠʟʠʢʫ, ʜʣʷ ʷʢʠʭ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʣʠʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. 

ʢʦʨʝʣʴʦʚʘʥʽ ʧʨʠʯʠʥʠ ʤʦʞʥʘ 

ʥʝ ʚʠʷʚʠʪʠ. 

FTA ï Fault Tree 

Analysis 

ï ʥʘʜʘʥʥʷ ʪʦʯʥʦʛʦ, 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʛʦ ʽ 

ʛʥʫʯʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʬʘʢʪʦʨʠ, ʱʦʜʦ ʜʽʡ 

ʧʝʨʩʦʥʘʣʫ ʪʘ ʬʽʟʠʯʥʠʭ 

ʷʚʠʱ ʚʢʣʶʯʥʦ; 

ï ʧʽʜʭʽʜ ʚʽʜ ʤʝʥʰʦʛʦ ʜʦ 

ʙʽʣʴʰʦʛʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʜʘʪʠ ʚʧʣʠʚ ʪʠʭ 

ʚʽʜʤʦʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʢʽʥʮʝʚʦʶ 

ʧʦʜʽʻʶ; 

ï ʟʨʫʯʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ 

ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʝ 

ʧʽʜʢʣʶʯʝʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʽ 

ʚʟʘʻʤʦʜʽʷ ʟ ʥʠʤʠ: ʩʠʩʪʝʤ, 

ʱʦ ʤʘʶʪʴ ʤʥʦʞʠʥʥʽ 

ʽʥʪʝʨʬʝʡʩʠ; 

ï ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʦʮʽʥʦʢ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʙʘʟʠʩʥʠʭ ʧʦʜʽʡ 

ʚʧʣʠʚʘʻ ʥʘ ʦʮʽʥʢʫ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ 

ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ: ʽʩʥʫʻ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ 

ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʽʜʤʦʚʠ ʜʣʷ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ 

ʪʦʯʥʦ ʥʝʚʽʜʦʤʘ, ʘʣʝ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʮʽʥʦʢ ʽʩʪʦʪʥʦ 

ʚʠʱʘ ʜʣʷ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦʾ 

ʩʠʩʪʝʤʠ; 

ï ʚʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ, ʯʠ 

ʚʽʜʙʫʣʦʩʴ ʫʨʘʭʫʚʘʥʥʷ ʚʩʽʭ 

ʚʘʞʣʠʚʠʭ ʰʣʷʭʽʚ ʜʦ ʢʽʥʮʝʚʦʾ 

ʧʦʜʽʾ, ʢʦʣʠ ʩʠʪʫʘʮʽʷʭ 

ʧʦʯʘʪʢʦʚʽ ʧʦʜʽʾ ʥʝ ʧʦʚôʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ(ʷʢʱʦ ʥʝʜʦʩʪʘʪʥʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʽʭ ʜʞʝʨʝʣ 

ʟʘʡʤʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ  
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 ï ʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ 

ʩʧʨʦʱʫʻ ʨʦʟʫʤʽʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽ 

ʨʦʟʛʣʷʥʫʪʠʭ ʬʘʢʪʦʨʽʚ; 

ï ʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʜʝʨʝʚʘ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ 

ʤʽʥʽʤʘʣʴʥʠʭ ʧʝʨʝʨʽʟʽʚ 

ʢʦʨʠʩʥʽ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʨʦʩʪʠʭ ʰʣʷʭʽʚ ʚʽʜʤʦʚʠ ʚ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ, ʜʝ 

ʢʦʤʙʽʥʘʮʽʾ ʧʦʜʽʡ ʤʦʞʫʪʴ 

ʧʨʠʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ. 

ʥʝʚʽʨʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ; 

ï ʜʝʨʝʚʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʻ 

ʩʪʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ, ʚ ʷʢʽʡ 

ʬʘʢʪʦʨ ʪʠʤʯʘʩʦʚʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ; 

ï ʜʝʨʝʚʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʝ ʣʠʰʝ ʜʦ 

ʙʽʥʘʨʥʠʭ ʩʪʘʥʽʚ 

(ʧʨʘʮʝʟʜʘʪʥʦʛʦ / 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʛʦ); 

ï ʩʢʣʘʜʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ 

ʧʦʤʠʣʦʢ ʣʶʜʠʥʠ; 

ï ʜʝʨʝʚʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʝ 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʨʘʭʫʚʘʪʠ ʽ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʣʘʥʮʶʛʦʚʽ 

ʨʝʘʢʮʽʾ (ʝʬʝʢʪ ʜʦʤʽʥʦ) ʪʘ 

ʫʤʦʚʥʽ ʚʽʜʤʦʚʠ. 

PHA (Preliminary 

Hazard Analysis) 

ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʩʠʪʫʘʮʽʾ ʙʨʘʢʫ ʘʙʦ 

ʩʫʪʪʻʚʦʛʦ ʦʙʤʝʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʫ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʩʠʩʪʝʤʠ. 

ï ʥʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʦʧʝʨʝʜʥʷ 

ʽʥʬʦʨʤʘʮʽʷ; 

ï ʥʝ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʥʝʙʝʟʧʝʯʥʽ ʧʦʜʽʾ ʪʘ ʩʧʦʩʦʙʠ ʾʭ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, 

ʱʦ ʤʝʪʦʜ PHA ʥʝ ʻ 

ʚʩʝʙʽʯʥʠʤ. 

LOPA (Layers of 

Protection 

Analysis) 

ï ʧʦʪʨʝʙʫʻ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʯʥʦ 

ʤʝʥʰʦʛʦ ʯʘʩʫ ʽ ʨʝʩʫʨʩʽʚ, 

ʥʽʞ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʜʝʨʝʚʘ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʘʙʦ ʧʦʚʥʦʾ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʽ 

ʻ ʙʽʣʴʰ ʪʦʯʥʠʤ, ʥʽʞ 

ʷʢʽʩʥʠʡ ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ; 

ï ʜʦʧʦʤʘʛʘʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʡʙʽʣʴʰ 

ʢʨʠʪʠʯʥʽ ʨʽʚʥʽ ʟʘʭʠʩʪʫ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʨʝʩʫʨʩʘʤʠ; 

ï ʜʦʧʦʤʘʛʘʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʧʝʨʘʮʽʾ, 

ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʮʝʩʠ ʟ  

ï ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʦʜʥʫ 

ʧʘʨʫ ʧʨʠʯʠʥʘ-ʥʘʩʣʽʜʦʢ ʽ ʦʜʠʥ 

ʚʽʜʧʦʚʽʜʥʠʡ ʩʮʝʥʘʨʽʡ ʧʨʠ 

ʦʜʥʦʨʘʟʦʚʦʤʫ ʜʦ ʥʴʦʛʦ 

ʟʚʝʨʥʝʥʥʽ (ʥʝ ʦʭʦʧʣʶʻ 

ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʨʠʟʠʢʘʤʠ ʯʠ ʟʘʩʦʙʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ); 

ï ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ 

ʜʣʷ ʟʘʛʘʣʴʥʠʭ ʚʠʜʽʚ ʚʽʜʤʦʚ; 

ï ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ 

ʩʢʣʘʜʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʢʦʣʠ 

ʥʘʷʚʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʘʨ 

ʧʨʠʯʠʥïʥʘʩʣʽʜʢʽʚ ʘʙʦ 

ʥʘʩʣʽʜʢʠ ʟʘʯʽʧʘʶʪʴ ʨʽʟʥʽ  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

1 2 3 

 ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ 

ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ; 

ï ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʽ 

ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠ. 

ʧʨʠʯʝʪʥʽ ʩʪʦʨʦʥʠ. 

ɼʝʣʴʬʽ ï ʯʝʨʝʟ ʘʥʦʥʽʤʥʽʩʪʴ 

ʧʨʦʮʝʜʫʨʠ ʩʪʚʦʨʶʶʪʴʩʷ 

ʫʤʦʚʠ ʜʣʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʨʘʞʝʥʥʷ ʥʝʧʦʧʫʣʷʨʥʦʾ 

ʜʫʤʢʠ; 

ï ʚʩʽ ʧʦʛʣʷʜʠ ʥʘ ʧʨʦʙʣʝʤʫ 

ʨʽʚʥʦʟʥʘʯʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʥʫʪʠ ʜʦʤʽʥʫʚʘʥʥʷ 

ʜʫʤʢʠ ʦʢʨʝʤʠʭ ʦʩʽʙ; 

ï ʦʪʨʠʤʘʥʥʷ ʧʨʘʚ 

ʚʣʘʩʥʦʩʪʽ ʥʘ ʚʠʭʽʜʥʽ ʜʘʥʽ; 

ï ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ 

ʟʘʛʘʣʴʥʠʭ ʟʙʦʨʘʭ: 

ʦʙʛʦʚʦʨʝʥʥʷ ʤʦʞʝ 

ʧʨʦʚʦʜʠʪʠʩʴ ʜʠʩʪʘʥʮʽʡʥʦ. 

ï ʤʝʪʦʜ ɼʝʣʴʬʽ ʻ 

ʧʨʘʮʝʤʽʩʪʢʠʤ ʽ ʚʠʪʨʘʪʥʠʤ ʟʘ 

ʯʘʩʦʤ; 

ï ʫʯʘʩʥʠʢʠ ʧʦʚʠʥʥʽ ʪʦʯʥʦ ʽ 

ʷʩʥʦ ʚʠʩʣʦʚʠʪʠ ʩʚʦʾ ʜʫʤʢʠ ʚ 

ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ. 

ʄʘʨʢʽʚʩʴʢʠʡ 

ʘʥʘʣʽʟ 

ï ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʩʪʘʥʽʚ 

ʩʠʩʪʝʤ ʽʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʽ 

ʤʥʦʞʠʥʥʠʤʠ ʩʪʘʥʘʤʠ 

ʜʝʛʨʘʜʘʮʽʾ. 

ï ʤʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʧʦʩʪʽʡʥʽʩʪʴ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʝʨʝʭʦʜʫ ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʪʽʣʴʢʠ ʜʚʦʭ 

ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʠ: ʚʽʜʤʦʚʘ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ; 

ï ʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʩʽ 

ʨʦʟʛʣʷʥʫʪʽ ʧʦʜʽʾ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʘʣʝʞʥʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʤʘʡʙʫʪʥʽ ʩʪʘʥʠ ʥʝ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʤʠʥʫʣʠʭ ʩʪʘʥʽʚ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ; 

ï ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʩʽ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʭʦʜʫ; 

ï ʨʦʙʦʪʘ ʟ ʤʝʪʦʜʦʤ 

ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʟʥʘʥʥʷ 

ʦʧʝʨʘʮʽʡ ʽʟ ʤʘʪʨʠʮʷʤʠ; 
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1 2 3 

  ï ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʘʞʢʽ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ, 

ʷʢʠʡ ʥʝ ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ ʯʠ ʜʦʩʚʽʜʫ. 

ʄʦʥʪʝ-ʂʘʨʣʦ ï ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʙʫʜʴ-

ʷʢʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ, ʧʨʠʩʫʪʥʽʡ 

ʝʤʧʽʨʠʯʥʠʡ ʨʦʟʧʦʜʽʣ, ʱʦ 

ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

ï ʤʦʜʝʣʽ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ 

ʜʣʷ ʨʦʙʦʪʠ ʽ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʦʟʰʠʨʝʥʽ; 

ï ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʥʥʷ 

ʙʫʜʴ-ʷʢʠʭ ʚʧʣʠʚʽʚ ʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʥʘʚʽʪʴ 

ʫʤʦʚʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ; 

ï ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʩʠʣʴʥʠʭ ʽ ʩʣʘʙʢʠʭ ʚʧʣʠʚʽʚ 

ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ; 

ï ʤʦʜʝʣʽ ʻ ʟʨʦʟʫʤʽʣʠʤʠ, ʘ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʭʦʜʘʤʠ 

ʽ ʚʠʭʦʜʘʤʠ ï ʧʨʦʟʦʨʠʤ; 

ï ʤʝʪʦʜ ʜʦʧʫʩʢʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʤʦʜʝʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʩʠʩʪʝʤ (ʤʝʨʝʞʘ ʇʝʪʨʽ); 

ï ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ; 

ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʝʪʦʜʫ ʻ ʜʦʩʪʫʧʥʠʤ ʽ 

ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʠʤ. 

ï ʪʦʯʥʽʩʪʴ ʨʽʰʝʥʴ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ; 

ï ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʜʘʥʠʭ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʚʽʜʦʤʠʤ ʨʦʟʧʦʜʽʣʦʤ; 

ï ʚʝʣʠʢʽ ʽ ʩʢʣʘʜʥʽ ʤʦʜʝʣʽ 

ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʪʨʫʜʥʦʱʽ 

ʜʣʷ ʬʘʭʽʚʮʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʫʩʢʣʘʜʥʶʚʘʪʠ ʟʘʣʫʯʝʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. 

ʄʘʪʨʠʮʷ 

ʥʘʩʣʽʜʢʽʚ ʽ 

ʡʤʦʚʽʨʥʦʩʪʝʡ 

ï ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ; 

ï ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʚʠʜʢʝ 

ʨʘʥʞʠʨʫʚʘʥʥʷ ʨʠʟʠʢʫ ʟʘ 

ʨʽʚʥʷʤʠ ʟʥʘʯʫʱʦʩʪʽ. 

ï ʤʘʪʨʠʮʷ ʤʘʻ ʙʫʪʠ 

ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʦʙʩʪʘʚʠʥ, ʙʦ ʚʘʞʢʦ ʩʢʣʘʩʪʠ 

ʫʥʽʚʝʨʩʘʣʴʥʫ ʤʘʪʨʠʮʶ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʤʦʞʣʠʚʝ ʚ  
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ɿʘʚʝʨʰʝʥʥʷ ʪʘʙʣʠʮʽ ɹ.1 

1 2 3 

  ʙʫʜʴ-ʷʢʠʭ ʦʙʩʪʘʚʠʥʘʭ; 

ï ʚʘʞʢʦ ʦʜʥʦʟʥʘʯʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʥʝʦʙʭʽʜʥʽ ʰʢʘʣʠ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʻ 

ʚʝʣʴʤʠ ʩʫʙôʻʢʪʠʚʥʠʤ ʽ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʬʘʭʽʚʮʷ, ʱʦ ʚʠʢʦʥʫʻ ʦʮʽʥʢʫ; 

ï ʨʠʟʠʢʠ ʤʦʞʥʘ ʦʙôʻʜʥʫʚʘʪʠ: 

ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʦʛʦ, ʱʦ ʜʝʷʢʘ 

ʢʽʣʴʢʽʩʪʴ ʤʘʣʠʭ ʨʠʟʠʢʽʚ ʘʙʦ 

ʤʘʣʠʡ ʨʠʟʠʢ, ʱʦ ʚʠʷʚʣʝʥʠʡ 

ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʩʝʨʝʜʥʴʦʤʫ 

ʨʠʟʠʢʫ; 

ï ʧʦʻʜʥʘʥʥʷ ʘʙʦ ʧʦʨʽʚʥʷʥʥʷ 

ʨʽʚʥʽʚ ʨʠʟʠʢʫ ʜʣʷ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʥʘʩʣʽʜʢʽʚ ʩʪʘʥʦʚʠʪʴ 

ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʨʽʚʥʷ ʜʝʪʘʣʽʟʘʮʽʾ ʘʥʘʣʽʟʫ. 
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ɼʆɼɸʊʆʂ ɺ 

ʈɽɿʋʃʔʊɸʊʀ ʇɽʈɽʊɺʆʈɽʅʅʗ ʐʂɯɼʃʀɺʀʍ ɺʀʈʆɹʅʀʏʀʍ 

ʏʀʅʅʀʂɯɺ ʋ ʇʆʂɸɿʅʀʂ ɺʀʈʆɹʅʀʏʆɻʆ ʈʀɿʀʂʋ ɼʃʗ 

ʇʈɸʎɯɺʅʀʂɯɺ ʈɽʄʆʅʊʅʀʍ ʎɽʍɯɺ (ɼʀɿɽʃʔʅɽ ɺɯɼɼɯʃɽʅʅʗ, 

ɿɺɸʈʖɺɸʃʔʅɽ ɺɯɼɼɯʃɽʅʅʗ) ɯ ʂʈɸʅʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

 

ʊʘʙʣʠʮʷ ɺ.1 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʽʚ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʦʢʘʟʥʠʢ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʫ (ʜʠʟʝʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ) ʚ 

ʙʫʜʽʚʣʽ ɸʌ-1 

N 

ʪʦʯʢʠ 
Lw ʌ ɋ k B n m ɢ L (ɯ), ʜɹ I0, ʜɹ Imax, ʜɹ Rint 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 90 1 6,2832 1,25 75,5 4 4 4 85,31 80 130 0,001062 

2 90 1 6,2832 1,25 75,5 4 4 4 86,00 80 130 0,001195 

3 90 1 6,2832 1,25 75,5 4 4 4 86,65 80 130 0,001318 

4 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

5 90 1 6,2832 1,25 75,5 4 4 4 87,04 80 130 0,001394 

6 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

7 90 1 6,2832 1,25 75,5 4 4 4 87,30 80 130 0,001443 

8 90 1 6,2832 1,25 75,5 4 4 4 87,52 80 130 0,001483 

9 90 1 6,2832 1,25 75,5 4 4 4 87,60 80 130 0,001500 

10 90 1 6,2832 1,25 75,5 4 4 4 87,57 80 130 0,001493 

11 90 1 6,2832 1,25 75,5 4 4 4 87,60 80 130 0,001500 

12 90 1 6,2832 1,25 75,5 4 4 4 87,52 80 130 0,001483 

13 90 1 6,2832 1,25 75,5 4 4 4 87,30 80 130 0,001443 

14 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

15 90 1 6,2832 1,25 75,5 4 4 4 87,04 80 130 0,001394 

16 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

17 90 1 6,2832 1,25 75,5 4 4 4 86,65 80 130 0,001318 

18 90 1 6,2832 1,25 75,5 4 4 4 86,00 80 130 0,001195 

19 90 1 6,2832 1,25 75,5 4 4 4 85,31 80 130 0,001062 

20 90 1 6,2832 1,25 75,5 4 4 4 85,98 80 130 0,001190 

21 90 1 6,2832 1,25 75,5 4 4 4 87,18 80 130 0,001420 

22 90 1 6,2832 1,25 75,5 4 4 4 88,57 80 130 0,001680 

23 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001819 

24 90 1 6,2832 1,25 75,5 4 4 4 89,37 80 130 0,001829 

25 90 1 6,2832 1,25 75,5 4 4 4 89,45 80 130 0,001843 

26 90 1 6,2832 1,25 75,5 4 4 4 89,57 80 130 0,001865 

27 90 1 6,2832 1,25 75,5 4 4 4 89,75 80 130 0,001899 

28 90 1 6,2832 1,25 75,5 4 4 4 89,47 80 130 0,001848 

29 90 1 6,2832 1,25 75,5 4 4 4 89,13 80 130 0,001784 

30 90 1 6,2832 1,25 75,5 4 4 4 89,47 80 130 0,001848 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

31 90 1 6,2832 1,25 75,5 4 4 4 89,75 80 130 0,001899 

32 90 1 6,2832 1,25 75,5 4 4 4 89,57 80 130 0,001865 

33 90 1 6,2832 1,25 75,5 4 4 4 89,45 80 130 0,001843 

34 90 1 6,2832 1,25 75,5 4 4 4 89,37 80 130 0,001829 

35 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001819 

36 90 1 6,2832 1,25 75,5 4 4 4 88,57 80 130 0,001680 

37 90 1 6,2832 1,25 75,5 4 4 4 87,18 80 130 0,001420 

38 90 1 6,2832 1,25 75,5 4 4 4 85,98 80 130 0,001190 

39 90 1 6,2832 1,25 75,5 4 4 4 86,59 80 130 0,001307 

40 90 1 6,2832 1,25 75,5 4 4 4 88,55 80 130 0,001676 

41 90 1 6,2832 1,25 75,5 4 4 4 91,72 80 130 0,002257 

42 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

43 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002739 

44 90 1 6,2832 1,25 75,5 4 4 4 94,47 80 130 0,002744 

45 90 1 6,2832 1,25 75,5 4 4 4 94,51 80 130 0,002752 

46 90 1 6,2832 1,25 75,5 4 4 4 94,59 80 130 0,002766 

47 90 1 6,2832 1,25 75,5 4 4 4 92,33 80 130 0,002367 

48 90 1 6,2832 1,25 75,5 4 4 4 90,79 80 130 0,002090 

49 90 1 6,2832 1,25 75,5 4 4 4 92,33 80 130 0,002367 

50 90 1 6,2832 1,25 75,5 4 4 4 94,59 80 130 0,002766 

51 90 1 6,2832 1,25 75,5 4 4 4 94,51 80 130 0,002752 

52 90 1 6,2832 1,25 75,5 4 4 4 94,47 80 130 0,002744 

53 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002739 

54 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

55 90 1 6,2832 1,25 75,5 4 4 4 91,72 80 130 0,002257 

56 90 1 6,2832 1,25 75,5 4 4 4 88,55 80 130 0,001676 

57 90 1 6,2832 1,25 75,5 4 4 4 86,59 80 130 0,001307 

58 90 1 6,2832 1,25 75,5 4 4 4 86,86 80 130 0,001359 

59 90 1 6,2832 1,25 75,5 4 4 4 89,26 80 130 0,001809 

60 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002734 

61 90 1 6,2832 1,25 75,5 4 4 4 86,87 80 130 0,001361 

62 90 1 6,2832 1,25 75,5 4 4 4 89,27 80 130 0,001810 

63 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

64 90 1 6,2832 1,25 75,5 4 4 4 86,89 80 130 0,001364 

65 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

66 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

67 90 1 6,2832 1,25 75,5 4 4 4 86,90 80 130 0,001366 

68 90 1 6,2832 1,25 75,5 4 4 4 89,29 80 130 0,001813 

69 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

70 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

71 90 1 6,2832 1,25 75,5 4 4 4 89,30 80 130 0,001815 

72 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

73 90 1 6,2832 1,25 75,5 4 4 4 86,94 80 130 0,001373 

74 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001818 



236 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

75 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

76 90 1 6,2832 1,25 75,5 4 4 4 86,96 80 130 0,001378 

77 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001820 

78 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

79 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

80 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

81 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

82 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

83 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

84 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

85 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

86 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

87 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

88 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

89 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

90 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

91 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

92 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

93 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

94 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

95 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

96 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

97 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

98 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

99 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

100 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

101 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

102 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

103 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

104 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

105 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

106 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

107 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

108 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

109 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

110 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

111 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

112 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

113 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

114 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

115 90 1 6,2832 1,25 75,5 4 4 4 91,64 80 130 0,002242 

116 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

117 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

118 90 1 6,2832 1,25 75,5 4 4 4 91,64 80 130 0,002243 



237 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

119 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

120 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

121 90 1 6,2832 1,25 75,5 4 4 4 91,65 80 130 0,002244 

122 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

123 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002802 

124 90 1 6,2832 1,25 75,5 4 4 4 91,65 80 130 0,002245 

125 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002802 

126 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002803 

127 90 1 6,2832 1,25 75,5 4 4 4 91,66 80 130 0,002247 

128 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002803 

129 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002803 

130 90 1 6,2832 1,25 75,5 4 4 4 91,67 80 130 0,002249 

131 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002803 

132 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002804 

133 90 1 6,2832 1,25 75,5 4 4 4 91,66 80 130 0,002246 

134 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002804 

135 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

136 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

137 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

138 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

139 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

140 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

141 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

142 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

143 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

144 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

145 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

146 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

147 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

148 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

149 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

150 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

151 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

152 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

153 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

154 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

155 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

156 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

157 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

158 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

159 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

160 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

161 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

162 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 



238 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

163 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

164 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

165 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

166 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

167 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

168 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

169 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

170 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002734 

171 90 1 6,2832 1,25 75,5 4 4 4 89,26 80 130 0,001809 

172 90 1 6,2832 1,25 75,5 4 4 4 86,86 80 130 0,001359 

173 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

174 90 1 6,2832 1,25 75,5 4 4 4 89,27 80 130 0,001810 

175 90 1 6,2832 1,25 75,5 4 4 4 86,87 80 130 0,001361 

176 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

177 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

178 90 1 6,2832 1,25 75,5 4 4 4 86,89 80 130 0,001364 

179 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

180 90 1 6,2832 1,25 75,5 4 4 4 89,29 80 130 0,001813 

181 90 1 6,2832 1,25 75,5 4 4 4 86,90 80 130 0,001366 

182 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

183 90 1 6,2832 1,25 75,5 4 4 4 89,30 80 130 0,001815 

184 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

185 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

186 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001818 

187 90 1 6,2832 1,25 75,5 4 4 4 86,94 80 130 0,001373 

188 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

189 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001820 

190 90 1 6,2832 1,25 75,5 4 4 4 86,96 80 130 0,001378 

191 90 1 6,2832 1,25 75,5 4 4 4 85,59 80 130 0,001116 

192 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

193 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001817 

194 90 1 6,2832 1,25 75,5 4 4 4 84,84 80 130 0,000970 

195 90 1 6,2832 1,25 75,5 4 4 4 85,65 80 130 0,001127 

196 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

197 90 1 6,2832 1,25 75,5 4 4 4 84,38 80 130 0,000880 

198 90 1 6,2832 1,25 75,5 4 4 4 84,92 80 130 0,000986 

199 90 1 6,2832 1,25 75,5 4 4 4 85,73 80 130 0,001143 

200 90 1 6,2832 1,25 75,5 4 4 4 84,10 80 130 0,000825 

201 90 1 6,2832 1,25 75,5 4 4 4 84,49 80 130 0,000903 

202 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001011 

203 90 1 6,2832 1,25 75,5 4 4 4 83,93 80 130 0,000793 

204 90 1 6,2832 1,25 75,5 4 4 4 84,25 80 130 0,000855 

205 90 1 6,2832 1,25 75,5 4 4 4 84,68 80 130 0,000938 

 



239 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

206 90 1 6,2832 1,25 75,5 4 4 4 83,86 80 130 0,000778 

207 90 1 6,2832 1,25 75,5 4 4 4 84,14 80 130 0,000834 

208 90 1 6,2832 1,25 75,5 4 4 4 84,51 80 130 0,000906 

209 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

210 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002740 

211 90 1 6,2832 1,25 75,5 4 4 4 94,46 80 130 0,002743 

212 90 1 6,2832 1,25 75,5 4 4 4 94,49 80 130 0,002749 

213 90 1 6,2832 1,25 75,5 4 4 4 94,54 80 130 0,002757 

214 90 1 6,2832 1,25 75,5 4 4 4 89,34 80 130 0,001824 

215 90 1 6,2832 1,25 75,5 4 4 4 89,38 80 130 0,001830 

216 90 1 6,2832 1,25 75,5 4 4 4 89,42 80 130 0,001839 

217 90 1 6,2832 1,25 75,5 4 4 4 89,49 80 130 0,001851 

218 90 1 6,2832 1,25 75,5 4 4 4 89,59 80 130 0,001869 

219 90 1 6,2832 1,25 75,5 4 4 4 87,05 80 130 0,001394 

220 90 1 6,2832 1,25 75,5 4 4 4 87,09 80 130 0,001403 

221 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

222 90 1 6,2832 1,25 75,5 4 4 4 87,23 80 130 0,001430 

223 90 1 6,2832 1,25 75,5 4 4 4 87,35 80 130 0,001451 

224 90 1 6,2832 1,25 75,5 4 4 4 85,87 80 130 0,001170 

225 90 1 6,2832 1,25 75,5 4 4 4 85,92 80 130 0,001180 

226 90 1 6,2832 1,25 75,5 4 4 4 85,99 80 130 0,001192 

227 90 1 6,2832 1,25 75,5 4 4 4 86,07 80 130 0,001208 

228 90 1 6,2832 1,25 75,5 4 4 4 86,18 80 130 0,001229 

229 90 1 6,2832 1,25 75,5 4 4 4 85,27 80 130 0,001053 

230 90 1 6,2832 1,25 75,5 4 4 4 85,32 80 130 0,001063 

231 90 1 6,2832 1,25 75,5 4 4 4 85,38 80 130 0,001075 

232 90 1 6,2832 1,25 75,5 4 4 4 85,46 80 130 0,001091 

233 90 1 6,2832 1,25 75,5 4 4 4 85,57 80 130 0,001111 

234 90 1 6,2832 1,25 75,5 4 4 4 85,00 80 130 0,001002 

235 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001012 

236 90 1 6,2832 1,25 75,5 4 4 4 85,12 80 130 0,001024 

237 90 1 6,2832 1,25 75,5 4 4 4 85,20 80 130 0,001040 

238 90 1 6,2832 1,25 75,5 4 4 4 85,30 80 130 0,001059 

239 90 1 6,2832 1,25 75,5 4 4 4 92,38 80 130 0,002376 

240 90 1 6,2832 1,25 75,5 4 4 4 90,87 80 130 0,002104 

241 90 1 6,2832 1,25 75,5 4 4 4 89,61 80 130 0,001874 

242 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

243 90 1 6,2832 1,25 75,5 4 4 4 87,88 80 130 0,001552 

244 90 1 6,2832 1,25 75,5 4 4 4 87,85 80 130 0,001547 

245 90 1 6,2832 1,25 75,5 4 4 4 86,82 80 130 0,001351 

246 90 1 6,2832 1,25 75,5 4 4 4 86,85 80 130 0,001357 

247 90 1 6,2832 1,25 75,5 4 4 4 86,19 80 130 0,001232 

 



240 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

248 90 1 6,2832 1,25 75,5 4 4 4 86,23 80 130 0,001239 

249 90 1 6,2832 1,25 75,5 4 4 4 85,91 80 130 0,001177 

250 90 1 6,2832 1,25 75,5 4 4 4 85,94 80 130 0,001184 

251 90 1 6,2832 1,25 75,5 4 4 4 85,94 80 130 0,001184 

252 90 1 6,2832 1,25 75,5 4 4 4 85,91 80 130 0,001177 

253 90 1 6,2832 1,25 75,5 4 4 4 86,23 80 130 0,001239 

254 90 1 6,2832 1,25 75,5 4 4 4 86,19 80 130 0,001232 

255 90 1 6,2832 1,25 75,5 4 4 4 86,85 80 130 0,001357 

256 90 1 6,2832 1,25 75,5 4 4 4 86,82 80 130 0,001351 

257 90 1 6,2832 1,25 75,5 4 4 4 87,85 80 130 0,001547 

258 90 1 6,2832 1,25 75,5 4 4 4 87,88 80 130 0,001552 

259 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

260 90 1 6,2832 1,25 75,5 4 4 4 89,61 80 130 0,001874 

261 90 1 6,2832 1,25 75,5 4 4 4 90,87 80 130 0,002104 

262 90 1 6,2832 1,25 75,5 4 4 4 92,38 80 130 0,002376 

263 90 1 6,2832 1,25 75,5 4 4 4 85,30 80 130 0,001059 

264 90 1 6,2832 1,25 75,5 4 4 4 85,20 80 130 0,001040 

265 90 1 6,2832 1,25 75,5 4 4 4 85,12 80 130 0,001024 

266 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001012 

267 90 1 6,2832 1,25 75,5 4 4 4 85,00 80 130 0,001002 

268 90 1 6,2832 1,25 75,5 4 4 4 85,57 80 130 0,001111 

269 90 1 6,2832 1,25 75,5 4 4 4 85,46 80 130 0,001091 

270 90 1 6,2832 1,25 75,5 4 4 4 85,38 80 130 0,001075 

271 90 1 6,2832 1,25 75,5 4 4 4 85,32 80 130 0,001063 

272 90 1 6,2832 1,25 75,5 4 4 4 85,27 80 130 0,001053 

273 90 1 6,2832 1,25 75,5 4 4 4 86,18 80 130 0,001229 

274 90 1 6,2832 1,25 75,5 4 4 4 86,07 80 130 0,001208 

275 90 1 6,2832 1,25 75,5 4 4 4 85,99 80 130 0,001192 

276 90 1 6,2832 1,25 75,5 4 4 4 85,92 80 130 0,001180 

277 90 1 6,2832 1,25 75,5 4 4 4 85,87 80 130 0,001170 

278 90 1 6,2832 1,25 75,5 4 4 4 87,35 80 130 0,001451 

279 90 1 6,2832 1,25 75,5 4 4 4 87,23 80 130 0,001430 

280 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

281 90 1 6,2832 1,25 75,5 4 4 4 87,09 80 130 0,001403 

282 90 1 6,2832 1,25 75,5 4 4 4 87,05 80 130 0,001394 

283 90 1 6,2832 1,25 75,5 4 4 4 89,59 80 130 0,001869 

284 90 1 6,2832 1,25 75,5 4 4 4 89,49 80 130 0,001851 

285 90 1 6,2832 1,25 75,5 4 4 4 89,42 80 130 0,001839 

286 90 1 6,2832 1,25 75,5 4 4 4 89,38 80 130 0,001830 

287 90 1 6,2832 1,25 75,5 4 4 4 89,34 80 130 0,001824 

288 90 1 6,2832 1,25 75,5 4 4 4 94,54 80 130 0,002757 

289 90 1 6,2832 1,25 75,5 4 4 4 94,49 80 130 0,002749 

 



241 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

290 90 1 6,2832 1,25 75,5 4 4 4 94,46 80 130 0,002743 

291 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002740 

292 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

293 90 1 6,2832 1,25 75,5 4 4 4 84,51 80 130 0,000906 

294 90 1 6,2832 1,25 75,5 4 4 4 84,14 80 130 0,000834 

295 90 1 6,2832 1,25 75,5 4 4 4 83,86 80 130 0,000778 

296 90 1 6,2832 1,25 75,5 4 4 4 84,68 80 130 0,000938 

297 90 1 6,2832 1,25 75,5 4 4 4 84,25 80 130 0,000855 

298 90 1 6,2832 1,25 75,5 4 4 4 83,93 80 130 0,000793 

299 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001011 

300 90 1 6,2832 1,25 75,5 4 4 4 84,49 80 130 0,000903 

301 90 1 6,2832 1,25 75,5 4 4 4 84,10 80 130 0,000825 

302 90 1 6,2832 1,25 75,5 4 4 4 85,73 80 130 0,001143 

303 90 1 6,2832 1,25 75,5 4 4 4 84,92 80 130 0,000986 

304 90 1 6,2832 1,25 75,5 4 4 4 84,38 80 130 0,000880 

305 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

306 90 1 6,2832 1,25 75,5 4 4 4 85,65 80 130 0,001127 

307 90 1 6,2832 1,25 75,5 4 4 4 84,84 80 130 0,000970 

308 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001817 

309 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

310 90 1 6,2832 1,25 75,5 4 4 4 85,59 80 130 0,001116 

311 90 1 6,2832 1,25 75,5 4 4 4 85,31 80 130 0,001062 

312 90 1 6,2832 1,25 75,5 4 4 4 86,00 80 130 0,001195 

313 90 1 6,2832 1,25 75,5 4 4 4 86,65 80 130 0,001318 

314 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

315 90 1 6,2832 1,25 75,5 4 4 4 87,04 80 130 0,001394 

316 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

317 90 1 6,2832 1,25 75,5 4 4 4 87,30 80 130 0,001443 

318 90 1 6,2832 1,25 75,5 4 4 4 87,52 80 130 0,001483 

319 90 1 6,2832 1,25 75,5 4 4 4 87,60 80 130 0,001500 

320 90 1 6,2832 1,25 75,5 4 4 4 87,57 80 130 0,001493 

321 90 1 6,2832 1,25 75,5 4 4 4 87,60 80 130 0,001500 

322 90 1 6,2832 1,25 75,5 4 4 4 87,52 80 130 0,001483 

323 90 1 6,2832 1,25 75,5 4 4 4 87,30 80 130 0,001443 

324 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

325 90 1 6,2832 1,25 75,5 4 4 4 87,04 80 130 0,001394 

326 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

327 90 1 6,2832 1,25 75,5 4 4 4 86,65 80 130 0,001318 

328 90 1 6,2832 1,25 75,5 4 4 4 86,00 80 130 0,001195 

329 90 1 6,2832 1,25 75,5 4 4 4 85,31 80 130 0,001062 

330 90 1 6,2832 1,25 75,5 4 4 4 85,98 80 130 0,001190 

331 90 1 6,2832 1,25 75,5 4 4 4 87,18 80 130 0,001420 

 



242 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

332 90 1 6,2832 1,25 75,5 4 4 4 88,57 80 130 0,001680 

333 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001819 

334 90 1 6,2832 1,25 75,5 4 4 4 89,37 80 130 0,001829 

335 90 1 6,2832 1,25 75,5 4 4 4 89,45 80 130 0,001843 

336 90 1 6,2832 1,25 75,5 4 4 4 89,57 80 130 0,001865 

337 90 1 6,2832 1,25 75,5 4 4 4 89,75 80 130 0,001899 

338 90 1 6,2832 1,25 75,5 4 4 4 89,47 80 130 0,001848 

339 90 1 6,2832 1,25 75,5 4 4 4 89,13 80 130 0,001784 

340 90 1 6,2832 1,25 75,5 4 4 4 89,47 80 130 0,001848 

341 90 1 6,2832 1,25 75,5 4 4 4 89,75 80 130 0,001899 

342 90 1 6,2832 1,25 75,5 4 4 4 89,57 80 130 0,001865 

343 90 1 6,2832 1,25 75,5 4 4 4 89,45 80 130 0,001843 

344 90 1 6,2832 1,25 75,5 4 4 4 89,37 80 130 0,001829 

345 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001819 

346 90 1 6,2832 1,25 75,5 4 4 4 88,57 80 130 0,001680 

347 90 1 6,2832 1,25 75,5 4 4 4 87,18 80 130 0,001420 

348 90 1 6,2832 1,25 75,5 4 4 4 85,98 80 130 0,001190 

349 90 1 6,2832 1,25 75,5 4 4 4 86,59 80 130 0,001307 

350 90 1 6,2832 1,25 75,5 4 4 4 88,55 80 130 0,001676 

351 90 1 6,2832 1,25 75,5 4 4 4 91,72 80 130 0,002257 

352 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

353 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002739 

354 90 1 6,2832 1,25 75,5 4 4 4 94,47 80 130 0,002744 

355 90 1 6,2832 1,25 75,5 4 4 4 94,51 80 130 0,002752 

356 90 1 6,2832 1,25 75,5 4 4 4 94,59 80 130 0,002766 

357 90 1 6,2832 1,25 75,5 4 4 4 92,33 80 130 0,002367 

358 90 1 6,2832 1,25 75,5 4 4 4 90,79 80 130 0,002090 

359 90 1 6,2832 1,25 75,5 4 4 4 92,33 80 130 0,002367 

360 90 1 6,2832 1,25 75,5 4 4 4 94,59 80 130 0,002766 

361 90 1 6,2832 1,25 75,5 4 4 4 94,51 80 130 0,002752 

362 90 1 6,2832 1,25 75,5 4 4 4 94,47 80 130 0,002744 

363 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002739 

364 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

365 90 1 6,2832 1,25 75,5 4 4 4 91,72 80 130 0,002257 

366 90 1 6,2832 1,25 75,5 4 4 4 88,55 80 130 0,001676 

367 90 1 6,2832 1,25 75,5 4 4 4 86,59 80 130 0,001307 

368 90 1 6,2832 1,25 75,5 4 4 4 86,86 80 130 0,001359 

369 90 1 6,2832 1,25 75,5 4 4 4 89,26 80 130 0,001809 

370 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002734 

371 90 1 6,2832 1,25 75,5 4 4 4 86,87 80 130 0,001361 

372 90 1 6,2832 1,25 75,5 4 4 4 89,27 80 130 0,001810 

373 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

 



243 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

374 90 1 6,2832 1,25 75,5 4 4 4 86,89 80 130 0,001364 

375 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

376 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

377 90 1 6,2832 1,25 75,5 4 4 4 86,90 80 130 0,001366 

378 90 1 6,2832 1,25 75,5 4 4 4 89,29 80 130 0,001813 

379 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

380 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

381 90 1 6,2832 1,25 75,5 4 4 4 89,30 80 130 0,001815 

382 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

383 90 1 6,2832 1,25 75,5 4 4 4 86,94 80 130 0,001373 

384 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001818 

385 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

386 90 1 6,2832 1,25 75,5 4 4 4 86,96 80 130 0,001378 

387 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001820 

388 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

389 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

390 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

391 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

392 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

393 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

394 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

395 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

396 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

397 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

398 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

399 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

400 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

401 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

402 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

403 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

404 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

405 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

406 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

407 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

408 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

409 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

410 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

411 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

412 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

413 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

414 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

415 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 



244 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

416 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

417 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

418 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

419 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

420 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

421 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

422 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

423 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

424 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

425 90 1 6,2832 1,25 75,5 4 4 4 91,64 80 130 0,002242 

426 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

427 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

428 90 1 6,2832 1,25 75,5 4 4 4 91,64 80 130 0,002243 

429 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

430 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

431 90 1 6,2832 1,25 75,5 4 4 4 91,65 80 130 0,002244 

432 90 1 6,2832 1,25 75,5 4 4 4 94,79 80 130 0,002801 

433 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002802 

434 90 1 6,2832 1,25 75,5 4 4 4 91,65 80 130 0,002245 

435 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002802 

436 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002803 

437 90 1 6,2832 1,25 75,5 4 4 4 91,66 80 130 0,002247 

438 90 1 6,2832 1,25 75,5 4 4 4 94,80 80 130 0,002803 

439 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002803 

440 90 1 6,2832 1,25 75,5 4 4 4 91,67 80 130 0,002249 

441 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002803 

442 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002804 

443 90 1 6,2832 1,25 75,5 4 4 4 91,66 80 130 0,002246 

444 90 1 6,2832 1,25 75,5 4 4 4 94,81 80 130 0,002804 

445 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

446 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

447 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

448 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

449 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

450 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

451 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

452 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

453 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

454 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

455 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

456 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

457 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 



245 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

458 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

459 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

460 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

461 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

462 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

463 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

464 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

465 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

466 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

467 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

468 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

469 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

470 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

471 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

472 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

473 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

474 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

475 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

476 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

477 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

478 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

479 90 1 6,2832 1,25 75,5 4 4 4 102,02 80 130 0,004013 

480 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002734 

481 90 1 6,2832 1,25 75,5 4 4 4 89,26 80 130 0,001809 

482 90 1 6,2832 1,25 75,5 4 4 4 86,86 80 130 0,001359 

483 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

484 90 1 6,2832 1,25 75,5 4 4 4 89,27 80 130 0,001810 

485 90 1 6,2832 1,25 75,5 4 4 4 86,87 80 130 0,001361 

486 90 1 6,2832 1,25 75,5 4 4 4 94,41 80 130 0,002735 

487 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

488 90 1 6,2832 1,25 75,5 4 4 4 86,89 80 130 0,001364 

489 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

490 90 1 6,2832 1,25 75,5 4 4 4 89,29 80 130 0,001813 

491 90 1 6,2832 1,25 75,5 4 4 4 86,90 80 130 0,001366 

492 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

493 90 1 6,2832 1,25 75,5 4 4 4 89,30 80 130 0,001815 

494 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

495 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

496 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001818 

497 90 1 6,2832 1,25 75,5 4 4 4 86,94 80 130 0,001373 

498 90 1 6,2832 1,25 75,5 4 4 4 94,42 80 130 0,002736 

499 90 1 6,2832 1,25 75,5 4 4 4 89,32 80 130 0,001820 



246 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

500 90 1 6,2832 1,25 75,5 4 4 4 86,96 80 130 0,001378 

501 90 1 6,2832 1,25 75,5 4 4 4 85,59 80 130 0,001116 

502 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

503 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001817 

504 90 1 6,2832 1,25 75,5 4 4 4 84,84 80 130 0,000970 

505 90 1 6,2832 1,25 75,5 4 4 4 85,65 80 130 0,001127 

506 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

507 90 1 6,2832 1,25 75,5 4 4 4 84,38 80 130 0,000880 

508 90 1 6,2832 1,25 75,5 4 4 4 84,92 80 130 0,000986 

509 90 1 6,2832 1,25 75,5 4 4 4 85,73 80 130 0,001143 

510 90 1 6,2832 1,25 75,5 4 4 4 84,10 80 130 0,000825 

511 90 1 6,2832 1,25 75,5 4 4 4 84,49 80 130 0,000903 

512 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001011 

513 90 1 6,2832 1,25 75,5 4 4 4 83,93 80 130 0,000793 

514 90 1 6,2832 1,25 75,5 4 4 4 84,25 80 130 0,000855 

515 90 1 6,2832 1,25 75,5 4 4 4 84,68 80 130 0,000938 

516 90 1 6,2832 1,25 75,5 4 4 4 83,86 80 130 0,000778 

517 90 1 6,2832 1,25 75,5 4 4 4 84,14 80 130 0,000834 

518 90 1 6,2832 1,25 75,5 4 4 4 84,51 80 130 0,000906 

519 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

520 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002740 

521 90 1 6,2832 1,25 75,5 4 4 4 94,46 80 130 0,002743 

522 90 1 6,2832 1,25 75,5 4 4 4 94,49 80 130 0,002749 

523 90 1 6,2832 1,25 75,5 4 4 4 94,54 80 130 0,002757 

524 90 1 6,2832 1,25 75,5 4 4 4 89,34 80 130 0,001824 

525 90 1 6,2832 1,25 75,5 4 4 4 89,38 80 130 0,001830 

526 90 1 6,2832 1,25 75,5 4 4 4 89,42 80 130 0,001839 

527 90 1 6,2832 1,25 75,5 4 4 4 89,49 80 130 0,001851 

528 90 1 6,2832 1,25 75,5 4 4 4 89,59 80 130 0,001869 

529 90 1 6,2832 1,25 75,5 4 4 4 87,05 80 130 0,001394 

530 90 1 6,2832 1,25 75,5 4 4 4 87,09 80 130 0,001403 

531 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

532 90 1 6,2832 1,25 75,5 4 4 4 87,23 80 130 0,001430 

533 90 1 6,2832 1,25 75,5 4 4 4 87,35 80 130 0,001451 

534 90 1 6,2832 1,25 75,5 4 4 4 85,87 80 130 0,001170 

535 90 1 6,2832 1,25 75,5 4 4 4 85,92 80 130 0,001180 

536 90 1 6,2832 1,25 75,5 4 4 4 85,99 80 130 0,001192 

537 90 1 6,2832 1,25 75,5 4 4 4 86,07 80 130 0,001208 

538 90 1 6,2832 1,25 75,5 4 4 4 86,18 80 130 0,001229 

539 90 1 6,2832 1,25 75,5 4 4 4 85,27 80 130 0,001053 

540 90 1 6,2832 1,25 75,5 4 4 4 85,32 80 130 0,001063 

541 90 1 6,2832 1,25 75,5 4 4 4 85,38 80 130 0,001075 



247 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

542 90 1 6,2832 1,25 75,5 4 4 4 85,46 80 130 0,001091 

543 90 1 6,2832 1,25 75,5 4 4 4 85,57 80 130 0,001111 

544 90 1 6,2832 1,25 75,5 4 4 4 85,00 80 130 0,001002 

545 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001012 

546 90 1 6,2832 1,25 75,5 4 4 4 85,12 80 130 0,001024 

547 90 1 6,2832 1,25 75,5 4 4 4 85,20 80 130 0,001040 

548 90 1 6,2832 1,25 75,5 4 4 4 85,30 80 130 0,001059 

549 90 1 6,2832 1,25 75,5 4 4 4 92,38 80 130 0,002376 

550 90 1 6,2832 1,25 75,5 4 4 4 90,87 80 130 0,002104 

551 90 1 6,2832 1,25 75,5 4 4 4 89,61 80 130 0,001874 

552 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

553 90 1 6,2832 1,25 75,5 4 4 4 87,88 80 130 0,001552 

554 90 1 6,2832 1,25 75,5 4 4 4 87,85 80 130 0,001547 

555 90 1 6,2832 1,25 75,5 4 4 4 86,82 80 130 0,001351 

556 90 1 6,2832 1,25 75,5 4 4 4 86,85 80 130 0,001357 

557 90 1 6,2832 1,25 75,5 4 4 4 86,19 80 130 0,001232 

558 90 1 6,2832 1,25 75,5 4 4 4 86,23 80 130 0,001239 

559 90 1 6,2832 1,25 75,5 4 4 4 85,91 80 130 0,001177 

560 90 1 6,2832 1,25 75,5 4 4 4 85,94 80 130 0,001184 

561 90 1 6,2832 1,25 75,5 4 4 4 85,94 80 130 0,001184 

562 90 1 6,2832 1,25 75,5 4 4 4 85,91 80 130 0,001177 

563 90 1 6,2832 1,25 75,5 4 4 4 86,23 80 130 0,001239 

564 90 1 6,2832 1,25 75,5 4 4 4 86,19 80 130 0,001232 

565 90 1 6,2832 1,25 75,5 4 4 4 86,85 80 130 0,001357 

566 90 1 6,2832 1,25 75,5 4 4 4 86,82 80 130 0,001351 

567 90 1 6,2832 1,25 75,5 4 4 4 87,85 80 130 0,001547 

568 90 1 6,2832 1,25 75,5 4 4 4 87,88 80 130 0,001552 

569 90 1 6,2832 1,25 75,5 4 4 4 89,28 80 130 0,001812 

570 90 1 6,2832 1,25 75,5 4 4 4 89,61 80 130 0,001874 

571 90 1 6,2832 1,25 75,5 4 4 4 90,87 80 130 0,002104 

572 90 1 6,2832 1,25 75,5 4 4 4 92,38 80 130 0,002376 

573 90 1 6,2832 1,25 75,5 4 4 4 85,30 80 130 0,001059 

574 90 1 6,2832 1,25 75,5 4 4 4 85,20 80 130 0,001040 

575 90 1 6,2832 1,25 75,5 4 4 4 85,12 80 130 0,001024 

576 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001012 

577 90 1 6,2832 1,25 75,5 4 4 4 85,00 80 130 0,001002 

578 90 1 6,2832 1,25 75,5 4 4 4 85,57 80 130 0,001111 

579 90 1 6,2832 1,25 75,5 4 4 4 85,46 80 130 0,001091 

580 90 1 6,2832 1,25 75,5 4 4 4 85,38 80 130 0,001075 

581 90 1 6,2832 1,25 75,5 4 4 4 85,32 80 130 0,001063 

582 90 1 6,2832 1,25 75,5 4 4 4 85,27 80 130 0,001053 

583 90 1 6,2832 1,25 75,5 4 4 4 86,18 80 130 0,001229 



248 

 

ɿʘʚʝʨʰʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.1 

1 2 3 4 5 6 7 8 9 10 11 12 13 

584 90 1 6,2832 1,25 75,5 4 4 4 86,07 80 130 0,001208 

585 90 1 6,2832 1,25 75,5 4 4 4 85,99 80 130 0,001192 

586 90 1 6,2832 1,25 75,5 4 4 4 85,92 80 130 0,001180 

587 90 1 6,2832 1,25 75,5 4 4 4 85,87 80 130 0,001170 

588 90 1 6,2832 1,25 75,5 4 4 4 87,35 80 130 0,001451 

589 90 1 6,2832 1,25 75,5 4 4 4 87,23 80 130 0,001430 

590 90 1 6,2832 1,25 75,5 4 4 4 87,15 80 130 0,001414 

591 90 1 6,2832 1,25 75,5 4 4 4 87,09 80 130 0,001403 

592 90 1 6,2832 1,25 75,5 4 4 4 87,05 80 130 0,001394 

593 90 1 6,2832 1,25 75,5 4 4 4 89,59 80 130 0,001869 

594 90 1 6,2832 1,25 75,5 4 4 4 89,49 80 130 0,001851 

595 90 1 6,2832 1,25 75,5 4 4 4 89,42 80 130 0,001839 

596 90 1 6,2832 1,25 75,5 4 4 4 89,38 80 130 0,001830 

597 90 1 6,2832 1,25 75,5 4 4 4 89,34 80 130 0,001824 

598 90 1 6,2832 1,25 75,5 4 4 4 94,54 80 130 0,002757 

599 90 1 6,2832 1,25 75,5 4 4 4 94,49 80 130 0,002749 

600 90 1 6,2832 1,25 75,5 4 4 4 94,46 80 130 0,002743 

601 90 1 6,2832 1,25 75,5 4 4 4 94,44 80 130 0,002740 

602 90 1 6,2832 1,25 75,5 4 4 4 94,43 80 130 0,002737 

603 90 1 6,2832 1,25 75,5 4 4 4 84,51 80 130 0,000906 

604 90 1 6,2832 1,25 75,5 4 4 4 84,14 80 130 0,000834 

605 90 1 6,2832 1,25 75,5 4 4 4 83,86 80 130 0,000778 

606 90 1 6,2832 1,25 75,5 4 4 4 84,68 80 130 0,000938 

607 90 1 6,2832 1,25 75,5 4 4 4 84,25 80 130 0,000855 

608 90 1 6,2832 1,25 75,5 4 4 4 83,93 80 130 0,000793 

609 90 1 6,2832 1,25 75,5 4 4 4 85,05 80 130 0,001011 

610 90 1 6,2832 1,25 75,5 4 4 4 84,49 80 130 0,000903 

611 90 1 6,2832 1,25 75,5 4 4 4 84,10 80 130 0,000825 

612 90 1 6,2832 1,25 75,5 4 4 4 85,73 80 130 0,001143 

613 90 1 6,2832 1,25 75,5 4 4 4 84,92 80 130 0,000986 

614 90 1 6,2832 1,25 75,5 4 4 4 84,38 80 130 0,000880 

615 90 1 6,2832 1,25 75,5 4 4 4 86,97 80 130 0,001379 

616 90 1 6,2832 1,25 75,5 4 4 4 85,65 80 130 0,001127 

617 90 1 6,2832 1,25 75,5 4 4 4 84,84 80 130 0,000970 

618 90 1 6,2832 1,25 75,5 4 4 4 89,31 80 130 0,001817 

619 90 1 6,2832 1,25 75,5 4 4 4 86,92 80 130 0,001370 

620 90 1 6,2832 1,25 75,5 4 4 4 85,59 80 130 0,001116 



249 

ʊʘʙʣʠʮʷ ɺ.2 ï ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʽʚ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʧʦʢʘʟʥʠʢ 

ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʢʨʘʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʜʽʚʣʽ ɸʌ-1 

N 

ʪʦʯʢʠ 
Lw ʌ ɋ k B n m ɢ 

L (ɯ), 

ʜɹ 

I0, 

ʜɹ 
Imax, ʜɹ Rint 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1 82 1 6,2832 1,25 837,5 32 2 4 112,16 80 130 0,005577 

2 82 1 6,2832 1,25 837,5 32 2 4 111,92 80 130 0,005543 

3 82 1 6,2832 1,25 837,5 32 2 4 111,76 80 130 0,005519 

4 82 1 6,2832 1,25 837,5 32 2 4 111,60 80 130 0,005495 

5 82 1 6,2832 1,25 837,5 32 2 4 111,44 80 130 0,005471 

6 82 1 6,2832 1,25 837,5 32 2 4 111,28 80 130 0,005447 

7 82 1 6,2832 1,25 837,5 32 2 4 111,12 80 130 0,005424 

8 82 1 6,2832 1,25 837,5 32 2 4 110,96 80 130 0,005400 

9 82 1 6,2832 1,25 837,5 32 2 4 110,81 80 130 0,005377 

10 82 1 6,2832 1,25 837,5 32 2 4 110,65 80 130 0,005354 

11 82 1 6,2832 1,25 837,5 32 2 4 110,50 80 130 0,005332 

12 82 1 6,2832 1,25 837,5 32 2 4 110,35 80 130 0,005310 

13 82 1 6,2832 1,25 837,5 32 2 4 110,21 80 130 0,005288 

14 82 1 6,2832 1,25 837,5 32 2 4 110,07 80 130 0,005268 

15 82 1 6,2832 1,25 837,5 32 2 4 109,94 80 130 0,005247 

16 82 1 6,2832 1,25 837,5 32 2 4 109,81 80 130 0,005228 

17 82 1 6,2832 1,25 837,5 32 2 4 109,69 80 130 0,005210 

18 82 1 6,2832 1,25 837,5 32 2 4 109,58 80 130 0,005193 

19 82 1 6,2832 1,25 837,5 32 2 4 109,47 80 130 0,005177 

20 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

21 82 1 6,2832 1,25 837,5 32 2 4 109,28 80 130 0,005149 

22 82 1 6,2832 1,25 837,5 32 2 4 109,20 80 130 0,005137 

23 82 1 6,2832 1,25 837,5 32 2 4 109,13 80 130 0,005126 

24 82 1 6,2832 1,25 837,5 32 2 4 109,08 80 130 0,005117 

25 82 1 6,2832 1,25 837,5 32 2 4 109,03 80 130 0,005110 

26 82 1 6,2832 1,25 837,5 32 2 4 108,99 80 130 0,005105 

27 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

28 82 1 6,2832 1,25 837,5 32 2 4 108,96 80 130 0,005099 

29 82 1 6,2832 1,25 837,5 32 2 4 108,96 80 130 0,005099 

30 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

31 82 1 6,2832 1,25 837,5 32 2 4 108,99 80 130 0,005105 

32 82 1 6,2832 1,25 837,5 32 2 4 109,03 80 130 0,005110 

33 82 1 6,2832 1,25 837,5 32 2 4 109,08 80 130 0,005117 

34 82 1 6,2832 1,25 837,5 32 2 4 109,13 80 130 0,005126 

35 82 1 6,2832 1,25 837,5 32 2 4 109,20 80 130 0,005137 

36 82 1 6,2832 1,25 837,5 32 2 4 109,28 80 130 0,005149 

37 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

38 82 1 6,2832 1,25 837,5 32 2 4 109,47 80 130 0,005177 

39 82 1 6,2832 1,25 837,5 32 2 4 109,58 80 130 0,005193 

 

 



250 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 
1 2 3 4 5 6 7 8 9 10 11 12 13 

40 82 1 6,2832 1,25 837,5 32 2 4 109,69 80 130 0,005210 

41 82 1 6,2832 1,25 837,5 32 2 4 109,81 80 130 0,005228 

42 82 1 6,2832 1,25 837,5 32 2 4 109,94 80 130 0,005247 

43 82 1 6,2832 1,25 837,5 32 2 4 110,07 80 130 0,005268 

44 82 1 6,2832 1,25 837,5 32 2 4 110,21 80 130 0,005288 

45 82 1 6,2832 1,25 837,5 32 2 4 110,35 80 130 0,005310 

46 82 1 6,2832 1,25 837,5 32 2 4 110,50 80 130 0,005332 

47 82 1 6,2832 1,25 837,5 32 2 4 110,65 80 130 0,005354 

48 82 1 6,2832 1,25 837,5 32 2 4 110,81 80 130 0,005377 

49 82 1 6,2832 1,25 837,5 32 2 4 110,96 80 130 0,005400 

50 82 1 6,2832 1,25 837,5 32 2 4 111,12 80 130 0,005424 

51 82 1 6,2832 1,25 837,5 32 2 4 111,28 80 130 0,005447 

52 82 1 6,2832 1,25 837,5 32 2 4 111,44 80 130 0,005471 

53 82 1 6,2832 1,25 837,5 32 2 4 111,78 80 130 0,005522 

54 82 1 6,2832 1,25 837,5 32 2 4 111,62 80 130 0,005497 

55 82 1 6,2832 1,25 837,5 32 2 4 111,45 80 130 0,005473 

56 82 1 6,2832 1,25 837,5 32 2 4 111,28 80 130 0,005448 

57 82 1 6,2832 1,25 837,5 32 2 4 111,12 80 130 0,005423 

58 82 1 6,2832 1,25 837,5 32 2 4 110,95 80 130 0,005398 

59 82 1 6,2832 1,25 837,5 32 2 4 110,79 80 130 0,005374 

60 82 1 6,2832 1,25 837,5 32 2 4 110,62 80 130 0,005350 

61 82 1 6,2832 1,25 837,5 32 2 4 110,46 80 130 0,005326 

62 82 1 6,2832 1,25 837,5 32 2 4 110,31 80 130 0,005302 

63 82 1 6,2832 1,25 837,5 32 2 4 110,15 80 130 0,005279 

64 82 1 6,2832 1,25 837,5 32 2 4 110,00 80 130 0,005257 

65 82 1 6,2832 1,25 837,5 32 2 4 109,86 80 130 0,005235 

66 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005214 

67 82 1 6,2832 1,25 837,5 32 2 4 109,58 80 130 0,005194 

68 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

69 82 1 6,2832 1,25 837,5 32 2 4 109,33 80 130 0,005156 

70 82 1 6,2832 1,25 837,5 32 2 4 109,22 80 130 0,005139 

71 82 1 6,2832 1,25 837,5 32 2 4 109,12 80 130 0,005123 

72 82 1 6,2832 1,25 837,5 32 2 4 109,02 80 130 0,005109 

73 82 1 6,2832 1,25 837,5 32 2 4 108,94 80 130 0,005096 

74 82 1 6,2832 1,25 837,5 32 2 4 108,86 80 130 0,005085 

75 82 1 6,2832 1,25 837,5 32 2 4 108,80 80 130 0,005076 

76 82 1 6,2832 1,25 837,5 32 2 4 108,75 80 130 0,005068 

77 82 1 6,2832 1,25 837,5 32 2 4 108,71 80 130 0,005062 

78 82 1 6,2832 1,25 837,5 32 2 4 108,69 80 130 0,005058 

79 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005056 

80 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005056 

81 82 1 6,2832 1,25 837,5 32 2 4 108,69 80 130 0,005058 

 

 



251 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

82 82 1 6,2832 1,25 837,5 32 2 4 108,71 80 130 0,005062 

83 82 1 6,2832 1,25 837,5 32 2 4 108,75 80 130 0,005068 

84 82 1 6,2832 1,25 837,5 32 2 4 108,80 80 130 0,005076 

85 82 1 6,2832 1,25 837,5 32 2 4 108,86 80 130 0,005085 

86 82 1 6,2832 1,25 837,5 32 2 4 108,94 80 130 0,005096 

87 82 1 6,2832 1,25 837,5 32 2 4 109,02 80 130 0,005109 

88 82 1 6,2832 1,25 837,5 32 2 4 109,12 80 130 0,005123 

89 82 1 6,2832 1,25 837,5 32 2 4 109,22 80 130 0,005139 

90 82 1 6,2832 1,25 837,5 32 2 4 109,33 80 130 0,005156 

91 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

92 82 1 6,2832 1,25 837,5 32 2 4 109,58 80 130 0,005194 

93 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005214 

94 82 1 6,2832 1,25 837,5 32 2 4 109,86 80 130 0,005235 

95 82 1 6,2832 1,25 837,5 32 2 4 110,00 80 130 0,005257 

96 82 1 6,2832 1,25 837,5 32 2 4 110,15 80 130 0,005279 

97 82 1 6,2832 1,25 837,5 32 2 4 110,31 80 130 0,005302 

98 82 1 6,2832 1,25 837,5 32 2 4 110,46 80 130 0,005326 

99 82 1 6,2832 1,25 837,5 32 2 4 110,62 80 130 0,005350 

100 82 1 6,2832 1,25 837,5 32 2 4 110,79 80 130 0,005374 

101 82 1 6,2832 1,25 837,5 32 2 4 110,95 80 130 0,005398 

102 82 1 6,2832 1,25 837,5 32 2 4 111,12 80 130 0,005423 

103 82 1 6,2832 1,25 837,5 32 2 4 111,28 80 130 0,005448 

104 82 1 6,2832 1,25 837,5 32 2 4 111,65 80 130 0,005502 

105 82 1 6,2832 1,25 837,5 32 2 4 111,47 80 130 0,005476 

106 82 1 6,2832 1,25 837,5 32 2 4 111,30 80 130 0,005450 

107 82 1 6,2832 1,25 837,5 32 2 4 111,13 80 130 0,005425 

108 82 1 6,2832 1,25 837,5 32 2 4 110,95 80 130 0,005399 

109 82 1 6,2832 1,25 837,5 32 2 4 110,78 80 130 0,005373 

110 82 1 6,2832 1,25 837,5 32 2 4 110,61 80 130 0,005348 

111 82 1 6,2832 1,25 837,5 32 2 4 110,44 80 130 0,005323 

112 82 1 6,2832 1,25 837,5 32 2 4 110,28 80 130 0,005298 

113 82 1 6,2832 1,25 837,5 32 2 4 110,11 80 130 0,005273 

114 82 1 6,2832 1,25 837,5 32 2 4 109,95 80 130 0,005249 

115 82 1 6,2832 1,25 837,5 32 2 4 109,79 80 130 0,005225 

116 82 1 6,2832 1,25 837,5 32 2 4 109,64 80 130 0,005202 

117 82 1 6,2832 1,25 837,5 32 2 4 109,49 80 130 0,005180 

118 82 1 6,2832 1,25 837,5 32 2 4 109,35 80 130 0,005159 

119 82 1 6,2832 1,25 837,5 32 2 4 109,21 80 130 0,005138 

120 82 1 6,2832 1,25 837,5 32 2 4 109,09 80 130 0,005119 

121 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

122 82 1 6,2832 1,25 837,5 32 2 4 108,86 80 130 0,005084 

123 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005069 

 

 



252 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

124 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005055 

125 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

126 82 1 6,2832 1,25 837,5 32 2 4 108,52 80 130 0,005033 

127 82 1 6,2832 1,25 837,5 32 2 4 108,47 80 130 0,005025 

128 82 1 6,2832 1,25 837,5 32 2 4 108,43 80 130 0,005019 

129 82 1 6,2832 1,25 837,5 32 2 4 108,40 80 130 0,005015 

130 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005013 

131 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005013 

132 82 1 6,2832 1,25 837,5 32 2 4 108,40 80 130 0,005015 

133 82 1 6,2832 1,25 837,5 32 2 4 108,43 80 130 0,005019 

134 82 1 6,2832 1,25 837,5 32 2 4 108,47 80 130 0,005025 

135 82 1 6,2832 1,25 837,5 32 2 4 108,52 80 130 0,005033 

136 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

137 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005055 

138 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005069 

139 82 1 6,2832 1,25 837,5 32 2 4 108,86 80 130 0,005084 

140 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

141 82 1 6,2832 1,25 837,5 32 2 4 109,09 80 130 0,005119 

142 82 1 6,2832 1,25 837,5 32 2 4 109,21 80 130 0,005138 

143 82 1 6,2832 1,25 837,5 32 2 4 109,35 80 130 0,005159 

144 82 1 6,2832 1,25 837,5 32 2 4 109,49 80 130 0,005180 

145 82 1 6,2832 1,25 837,5 32 2 4 109,64 80 130 0,005202 

146 82 1 6,2832 1,25 837,5 32 2 4 109,79 80 130 0,005225 

147 82 1 6,2832 1,25 837,5 32 2 4 109,95 80 130 0,005249 

148 82 1 6,2832 1,25 837,5 32 2 4 110,11 80 130 0,005273 

149 82 1 6,2832 1,25 837,5 32 2 4 110,28 80 130 0,005298 

150 82 1 6,2832 1,25 837,5 32 2 4 110,44 80 130 0,005323 

151 82 1 6,2832 1,25 837,5 32 2 4 110,61 80 130 0,005348 

152 82 1 6,2832 1,25 837,5 32 2 4 110,78 80 130 0,005373 

153 82 1 6,2832 1,25 837,5 32 2 4 110,95 80 130 0,005399 

154 82 1 6,2832 1,25 837,5 32 2 4 111,13 80 130 0,005425 

155 82 1 6,2832 1,25 837,5 32 2 4 111,51 80 130 0,005482 

156 82 1 6,2832 1,25 837,5 32 2 4 111,33 80 130 0,005455 

157 82 1 6,2832 1,25 837,5 32 2 4 111,15 80 130 0,005428 

158 82 1 6,2832 1,25 837,5 32 2 4 110,97 80 130 0,005402 

159 82 1 6,2832 1,25 837,5 32 2 4 110,79 80 130 0,005375 

160 82 1 6,2832 1,25 837,5 32 2 4 110,62 80 130 0,005349 

161 82 1 6,2832 1,25 837,5 32 2 4 110,44 80 130 0,005322 

162 82 1 6,2832 1,25 837,5 32 2 4 110,26 80 130 0,005296 

163 82 1 6,2832 1,25 837,5 32 2 4 110,09 80 130 0,005270 

164 82 1 6,2832 1,25 837,5 32 2 4 109,92 80 130 0,005244 

165 82 1 6,2832 1,25 837,5 32 2 4 109,75 80 130 0,005219 

 

 



253 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

166 82 1 6,2832 1,25 837,5 32 2 4 109,58 80 130 0,005194 

167 82 1 6,2832 1,25 837,5 32 2 4 109,42 80 130 0,005169 

168 82 1 6,2832 1,25 837,5 32 2 4 109,27 80 130 0,005146 

169 82 1 6,2832 1,25 837,5 32 2 4 109,12 80 130 0,005123 

170 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005102 

171 82 1 6,2832 1,25 837,5 32 2 4 108,84 80 130 0,005081 

172 82 1 6,2832 1,25 837,5 32 2 4 108,71 80 130 0,005062 

173 82 1 6,2832 1,25 837,5 32 2 4 108,60 80 130 0,005044 

174 82 1 6,2832 1,25 837,5 32 2 4 108,49 80 130 0,005028 

175 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005014 

176 82 1 6,2832 1,25 837,5 32 2 4 108,31 80 130 0,005001 

177 82 1 6,2832 1,25 837,5 32 2 4 108,24 80 130 0,004990 

178 82 1 6,2832 1,25 837,5 32 2 4 108,18 80 130 0,004981 

179 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

180 82 1 6,2832 1,25 837,5 32 2 4 108,11 80 130 0,004970 

181 82 1 6,2832 1,25 837,5 32 2 4 108,09 80 130 0,004968 

182 82 1 6,2832 1,25 837,5 32 2 4 108,09 80 130 0,004968 

183 82 1 6,2832 1,25 837,5 32 2 4 108,11 80 130 0,004970 

184 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

185 82 1 6,2832 1,25 837,5 32 2 4 108,18 80 130 0,004981 

186 82 1 6,2832 1,25 837,5 32 2 4 108,24 80 130 0,004990 

187 82 1 6,2832 1,25 837,5 32 2 4 108,31 80 130 0,005001 

188 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005014 

189 82 1 6,2832 1,25 837,5 32 2 4 108,49 80 130 0,005028 

190 82 1 6,2832 1,25 837,5 32 2 4 108,60 80 130 0,005044 

191 82 1 6,2832 1,25 837,5 32 2 4 108,71 80 130 0,005062 

192 82 1 6,2832 1,25 837,5 32 2 4 108,84 80 130 0,005081 

193 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005102 

194 82 1 6,2832 1,25 837,5 32 2 4 109,12 80 130 0,005123 

195 82 1 6,2832 1,25 837,5 32 2 4 109,27 80 130 0,005146 

196 82 1 6,2832 1,25 837,5 32 2 4 109,42 80 130 0,005169 

197 82 1 6,2832 1,25 837,5 32 2 4 109,58 80 130 0,005194 

198 82 1 6,2832 1,25 837,5 32 2 4 109,75 80 130 0,005219 

199 82 1 6,2832 1,25 837,5 32 2 4 109,92 80 130 0,005244 

200 82 1 6,2832 1,25 837,5 32 2 4 110,09 80 130 0,005270 

201 82 1 6,2832 1,25 837,5 32 2 4 110,26 80 130 0,005296 

202 82 1 6,2832 1,25 837,5 32 2 4 110,44 80 130 0,005322 

203 82 1 6,2832 1,25 837,5 32 2 4 110,62 80 130 0,005349 

204 82 1 6,2832 1,25 837,5 32 2 4 110,79 80 130 0,005375 

205 82 1 6,2832 1,25 837,5 32 2 4 110,97 80 130 0,005402 

206 82 1 6,2832 1,25 837,5 32 2 4 111,38 80 130 0,005462 

207 82 1 6,2832 1,25 837,5 32 2 4 111,19 80 130 0,005434 

 

 



254 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

208 82 1 6,2832 1,25 837,5 32 2 4 111,01 80 130 0,005407 

209 82 1 6,2832 1,25 837,5 32 2 4 110,82 80 130 0,005379 

210 82 1 6,2832 1,25 837,5 32 2 4 110,64 80 130 0,005352 

211 82 1 6,2832 1,25 837,5 32 2 4 110,45 80 130 0,005324 

212 82 1 6,2832 1,25 837,5 32 2 4 110,27 80 130 0,005296 

213 82 1 6,2832 1,25 837,5 32 2 4 110,08 80 130 0,005269 

214 82 1 6,2832 1,25 837,5 32 2 4 109,90 80 130 0,005242 

215 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005215 

216 82 1 6,2832 1,25 837,5 32 2 4 109,55 80 130 0,005188 

217 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

218 82 1 6,2832 1,25 837,5 32 2 4 109,20 80 130 0,005137 

219 82 1 6,2832 1,25 837,5 32 2 4 109,04 80 130 0,005112 

220 82 1 6,2832 1,25 837,5 32 2 4 108,88 80 130 0,005088 

221 82 1 6,2832 1,25 837,5 32 2 4 108,73 80 130 0,005065 

222 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

223 82 1 6,2832 1,25 837,5 32 2 4 108,45 80 130 0,005023 

224 82 1 6,2832 1,25 837,5 32 2 4 108,33 80 130 0,005004 

225 82 1 6,2832 1,25 837,5 32 2 4 108,22 80 130 0,004987 

226 82 1 6,2832 1,25 837,5 32 2 4 108,11 80 130 0,004971 

227 82 1 6,2832 1,25 837,5 32 2 4 108,03 80 130 0,004958 

228 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

229 82 1 6,2832 1,25 837,5 32 2 4 107,89 80 130 0,004937 

230 82 1 6,2832 1,25 837,5 32 2 4 107,84 80 130 0,004929 

231 82 1 6,2832 1,25 837,5 32 2 4 107,81 80 130 0,004925 

232 82 1 6,2832 1,25 837,5 32 2 4 107,79 80 130 0,004922 

233 82 1 6,2832 1,25 837,5 32 2 4 107,79 80 130 0,004922 

234 82 1 6,2832 1,25 837,5 32 2 4 107,81 80 130 0,004925 

235 82 1 6,2832 1,25 837,5 32 2 4 107,84 80 130 0,004929 

236 82 1 6,2832 1,25 837,5 32 2 4 107,89 80 130 0,004937 

237 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

238 82 1 6,2832 1,25 837,5 32 2 4 108,03 80 130 0,004958 

239 82 1 6,2832 1,25 837,5 32 2 4 108,11 80 130 0,004971 

240 82 1 6,2832 1,25 837,5 32 2 4 108,22 80 130 0,004987 

241 82 1 6,2832 1,25 837,5 32 2 4 108,33 80 130 0,005004 

242 82 1 6,2832 1,25 837,5 32 2 4 108,45 80 130 0,005023 

243 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

244 82 1 6,2832 1,25 837,5 32 2 4 108,73 80 130 0,005065 

245 82 1 6,2832 1,25 837,5 32 2 4 108,88 80 130 0,005088 

246 82 1 6,2832 1,25 837,5 32 2 4 109,04 80 130 0,005112 

247 82 1 6,2832 1,25 837,5 32 2 4 109,20 80 130 0,005137 

248 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

249 82 1 6,2832 1,25 837,5 32 2 4 109,55 80 130 0,005188 

 

 



255 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

250 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005215 

251 82 1 6,2832 1,25 837,5 32 2 4 109,90 80 130 0,005242 

252 82 1 6,2832 1,25 837,5 32 2 4 110,08 80 130 0,005269 

253 82 1 6,2832 1,25 837,5 32 2 4 110,27 80 130 0,005296 

254 82 1 6,2832 1,25 837,5 32 2 4 110,45 80 130 0,005324 

255 82 1 6,2832 1,25 837,5 32 2 4 110,64 80 130 0,005352 

256 82 1 6,2832 1,25 837,5 32 2 4 110,82 80 130 0,005379 

257 82 1 6,2832 1,25 837,5 32 2 4 111,25 80 130 0,005442 

258 82 1 6,2832 1,25 837,5 32 2 4 111,06 80 130 0,005414 

259 82 1 6,2832 1,25 837,5 32 2 4 110,86 80 130 0,005386 

260 82 1 6,2832 1,25 837,5 32 2 4 110,67 80 130 0,005357 

261 82 1 6,2832 1,25 837,5 32 2 4 110,48 80 130 0,005328 

262 82 1 6,2832 1,25 837,5 32 2 4 110,29 80 130 0,005300 

263 82 1 6,2832 1,25 837,5 32 2 4 110,10 80 130 0,005271 

264 82 1 6,2832 1,25 837,5 32 2 4 109,91 80 130 0,005242 

265 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005214 

266 82 1 6,2832 1,25 837,5 32 2 4 109,53 80 130 0,005186 

267 82 1 6,2832 1,25 837,5 32 2 4 109,34 80 130 0,005158 

268 82 1 6,2832 1,25 837,5 32 2 4 109,16 80 130 0,005130 

269 82 1 6,2832 1,25 837,5 32 2 4 108,99 80 130 0,005104 

270 82 1 6,2832 1,25 837,5 32 2 4 108,81 80 130 0,005078 

271 82 1 6,2832 1,25 837,5 32 2 4 108,65 80 130 0,005052 

272 82 1 6,2832 1,25 837,5 32 2 4 108,49 80 130 0,005028 

273 82 1 6,2832 1,25 837,5 32 2 4 108,34 80 130 0,005005 

274 82 1 6,2832 1,25 837,5 32 2 4 108,19 80 130 0,004983 

275 82 1 6,2832 1,25 837,5 32 2 4 108,06 80 130 0,004963 

276 82 1 6,2832 1,25 837,5 32 2 4 107,94 80 130 0,004945 

277 82 1 6,2832 1,25 837,5 32 2 4 107,83 80 130 0,004928 

278 82 1 6,2832 1,25 837,5 32 2 4 107,74 80 130 0,004914 

279 82 1 6,2832 1,25 837,5 32 2 4 107,66 80 130 0,004901 

280 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

281 82 1 6,2832 1,25 837,5 32 2 4 107,54 80 130 0,004883 

282 82 1 6,2832 1,25 837,5 32 2 4 107,51 80 130 0,004878 

283 82 1 6,2832 1,25 837,5 32 2 4 107,49 80 130 0,004876 

284 82 1 6,2832 1,25 837,5 32 2 4 107,49 80 130 0,004876 

285 82 1 6,2832 1,25 837,5 32 2 4 107,51 80 130 0,004878 

286 82 1 6,2832 1,25 837,5 32 2 4 107,54 80 130 0,004883 

287 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

288 82 1 6,2832 1,25 837,5 32 2 4 107,66 80 130 0,004901 

289 82 1 6,2832 1,25 837,5 32 2 4 107,74 80 130 0,004914 

290 82 1 6,2832 1,25 837,5 32 2 4 107,83 80 130 0,004928 

291 82 1 6,2832 1,25 837,5 32 2 4 107,94 80 130 0,004945 

 

 



256 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

292 82 1 6,2832 1,25 837,5 32 2 4 108,06 80 130 0,004963 

293 82 1 6,2832 1,25 837,5 32 2 4 108,19 80 130 0,004983 

294 82 1 6,2832 1,25 837,5 32 2 4 108,34 80 130 0,005005 

295 82 1 6,2832 1,25 837,5 32 2 4 108,49 80 130 0,005028 

296 82 1 6,2832 1,25 837,5 32 2 4 108,65 80 130 0,005052 

297 82 1 6,2832 1,25 837,5 32 2 4 108,81 80 130 0,005078 

298 82 1 6,2832 1,25 837,5 32 2 4 108,99 80 130 0,005104 

299 82 1 6,2832 1,25 837,5 32 2 4 109,16 80 130 0,005130 

300 82 1 6,2832 1,25 837,5 32 2 4 109,34 80 130 0,005158 

301 82 1 6,2832 1,25 837,5 32 2 4 109,53 80 130 0,005186 

302 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005214 

303 82 1 6,2832 1,25 837,5 32 2 4 109,91 80 130 0,005242 

304 82 1 6,2832 1,25 837,5 32 2 4 110,10 80 130 0,005271 

305 82 1 6,2832 1,25 837,5 32 2 4 110,29 80 130 0,005300 

306 82 1 6,2832 1,25 837,5 32 2 4 110,48 80 130 0,005328 

307 82 1 6,2832 1,25 837,5 32 2 4 110,67 80 130 0,005357 

308 82 1 6,2832 1,25 837,5 32 2 4 111,12 80 130 0,005424 

309 82 1 6,2832 1,25 837,5 32 2 4 110,92 80 130 0,005394 

310 82 1 6,2832 1,25 837,5 32 2 4 110,73 80 130 0,005365 

311 82 1 6,2832 1,25 837,5 32 2 4 110,53 80 130 0,005335 

312 82 1 6,2832 1,25 837,5 32 2 4 110,33 80 130 0,005306 

313 82 1 6,2832 1,25 837,5 32 2 4 110,13 80 130 0,005276 

314 82 1 6,2832 1,25 837,5 32 2 4 109,93 80 130 0,005246 

315 82 1 6,2832 1,25 837,5 32 2 4 109,73 80 130 0,005216 

316 82 1 6,2832 1,25 837,5 32 2 4 109,53 80 130 0,005187 

317 82 1 6,2832 1,25 837,5 32 2 4 109,34 80 130 0,005157 

318 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005128 

319 82 1 6,2832 1,25 837,5 32 2 4 108,96 80 130 0,005099 

320 82 1 6,2832 1,25 837,5 32 2 4 108,77 80 130 0,005071 

321 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

322 82 1 6,2832 1,25 837,5 32 2 4 108,41 80 130 0,005017 

323 82 1 6,2832 1,25 837,5 32 2 4 108,25 80 130 0,004991 

324 82 1 6,2832 1,25 837,5 32 2 4 108,08 80 130 0,004967 

325 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004944 

326 82 1 6,2832 1,25 837,5 32 2 4 107,79 80 130 0,004922 

327 82 1 6,2832 1,25 837,5 32 2 4 107,66 80 130 0,004902 

328 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

329 82 1 6,2832 1,25 837,5 32 2 4 107,45 80 130 0,004869 

330 82 1 6,2832 1,25 837,5 32 2 4 107,36 80 130 0,004856 

331 82 1 6,2832 1,25 837,5 32 2 4 107,29 80 130 0,004845 

332 82 1 6,2832 1,25 837,5 32 2 4 107,24 80 130 0,004836 

333 82 1 6,2832 1,25 837,5 32 2 4 107,20 80 130 0,004831 

 

 



257 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

334 82 1 6,2832 1,25 837,5 32 2 4 107,18 80 130 0,004828 

335 82 1 6,2832 1,25 837,5 32 2 4 107,18 80 130 0,004828 

336 82 1 6,2832 1,25 837,5 32 2 4 107,20 80 130 0,004831 

337 82 1 6,2832 1,25 837,5 32 2 4 107,24 80 130 0,004836 

338 82 1 6,2832 1,25 837,5 32 2 4 107,29 80 130 0,004845 

339 82 1 6,2832 1,25 837,5 32 2 4 107,36 80 130 0,004856 

340 82 1 6,2832 1,25 837,5 32 2 4 107,45 80 130 0,004869 

341 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

342 82 1 6,2832 1,25 837,5 32 2 4 107,66 80 130 0,004902 

343 82 1 6,2832 1,25 837,5 32 2 4 107,79 80 130 0,004922 

344 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004944 

345 82 1 6,2832 1,25 837,5 32 2 4 108,08 80 130 0,004967 

346 82 1 6,2832 1,25 837,5 32 2 4 108,25 80 130 0,004991 

347 82 1 6,2832 1,25 837,5 32 2 4 108,41 80 130 0,005017 

348 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

349 82 1 6,2832 1,25 837,5 32 2 4 108,77 80 130 0,005071 

350 82 1 6,2832 1,25 837,5 32 2 4 108,96 80 130 0,005099 

351 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005128 

352 82 1 6,2832 1,25 837,5 32 2 4 109,34 80 130 0,005157 

353 82 1 6,2832 1,25 837,5 32 2 4 109,53 80 130 0,005187 

354 82 1 6,2832 1,25 837,5 32 2 4 109,73 80 130 0,005216 

355 82 1 6,2832 1,25 837,5 32 2 4 109,93 80 130 0,005246 

356 82 1 6,2832 1,25 837,5 32 2 4 110,13 80 130 0,005276 

357 82 1 6,2832 1,25 837,5 32 2 4 110,33 80 130 0,005306 

358 82 1 6,2832 1,25 837,5 32 2 4 110,53 80 130 0,005335 

359 82 1 6,2832 1,25 837,5 32 2 4 111,00 80 130 0,005405 

360 82 1 6,2832 1,25 837,5 32 2 4 110,79 80 130 0,005375 

361 82 1 6,2832 1,25 837,5 32 2 4 110,59 80 130 0,005345 

362 82 1 6,2832 1,25 837,5 32 2 4 110,39 80 130 0,005314 

363 82 1 6,2832 1,25 837,5 32 2 4 110,18 80 130 0,005283 

364 82 1 6,2832 1,25 837,5 32 2 4 109,97 80 130 0,005253 

365 82 1 6,2832 1,25 837,5 32 2 4 109,77 80 130 0,005222 

366 82 1 6,2832 1,25 837,5 32 2 4 109,56 80 130 0,005191 

367 82 1 6,2832 1,25 837,5 32 2 4 109,36 80 130 0,005160 

368 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005129 

369 82 1 6,2832 1,25 837,5 32 2 4 108,95 80 130 0,005098 

370 82 1 6,2832 1,25 837,5 32 2 4 108,75 80 130 0,005068 

371 82 1 6,2832 1,25 837,5 32 2 4 108,56 80 130 0,005038 

372 82 1 6,2832 1,25 837,5 32 2 4 108,36 80 130 0,005009 

373 82 1 6,2832 1,25 837,5 32 2 4 108,18 80 130 0,004981 

374 82 1 6,2832 1,25 837,5 32 2 4 108,00 80 130 0,004954 

375 82 1 6,2832 1,25 837,5 32 2 4 107,83 80 130 0,004928 

 

 



258 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

376 82 1 6,2832 1,25 837,5 32 2 4 107,67 80 130 0,004904 

377 82 1 6,2832 1,25 837,5 32 2 4 107,52 80 130 0,004881 

378 82 1 6,2832 1,25 837,5 32 2 4 107,39 80 130 0,004860 

379 82 1 6,2832 1,25 837,5 32 2 4 107,26 80 130 0,004841 

380 82 1 6,2832 1,25 837,5 32 2 4 107,15 80 130 0,004824 

381 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

382 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004798 

383 82 1 6,2832 1,25 837,5 32 2 4 106,93 80 130 0,004789 

384 82 1 6,2832 1,25 837,5 32 2 4 106,89 80 130 0,004783 

385 82 1 6,2832 1,25 837,5 32 2 4 106,87 80 130 0,004780 

386 82 1 6,2832 1,25 837,5 32 2 4 106,87 80 130 0,004780 

387 82 1 6,2832 1,25 837,5 32 2 4 106,89 80 130 0,004783 

388 82 1 6,2832 1,25 837,5 32 2 4 106,93 80 130 0,004789 

389 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004798 

390 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

391 82 1 6,2832 1,25 837,5 32 2 4 107,15 80 130 0,004824 

392 82 1 6,2832 1,25 837,5 32 2 4 107,26 80 130 0,004841 

393 82 1 6,2832 1,25 837,5 32 2 4 107,39 80 130 0,004860 

394 82 1 6,2832 1,25 837,5 32 2 4 107,52 80 130 0,004881 

395 82 1 6,2832 1,25 837,5 32 2 4 107,67 80 130 0,004904 

396 82 1 6,2832 1,25 837,5 32 2 4 107,83 80 130 0,004928 

397 82 1 6,2832 1,25 837,5 32 2 4 108,00 80 130 0,004954 

398 82 1 6,2832 1,25 837,5 32 2 4 108,18 80 130 0,004981 

399 82 1 6,2832 1,25 837,5 32 2 4 108,36 80 130 0,005009 

400 82 1 6,2832 1,25 837,5 32 2 4 108,56 80 130 0,005038 

401 82 1 6,2832 1,25 837,5 32 2 4 108,75 80 130 0,005068 

402 82 1 6,2832 1,25 837,5 32 2 4 108,95 80 130 0,005098 

403 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005129 

404 82 1 6,2832 1,25 837,5 32 2 4 109,36 80 130 0,005160 

405 82 1 6,2832 1,25 837,5 32 2 4 109,56 80 130 0,005191 

406 82 1 6,2832 1,25 837,5 32 2 4 109,77 80 130 0,005222 

407 82 1 6,2832 1,25 837,5 32 2 4 109,97 80 130 0,005253 

408 82 1 6,2832 1,25 837,5 32 2 4 110,18 80 130 0,005283 

409 82 1 6,2832 1,25 837,5 32 2 4 110,39 80 130 0,005314 

410 82 1 6,2832 1,25 837,5 32 2 4 110,88 80 130 0,005387 

411 82 1 6,2832 1,25 837,5 32 2 4 110,67 80 130 0,005357 

412 82 1 6,2832 1,25 837,5 32 2 4 110,46 80 130 0,005325 

413 82 1 6,2832 1,25 837,5 32 2 4 110,25 80 130 0,005294 

414 82 1 6,2832 1,25 837,5 32 2 4 110,04 80 130 0,005262 

415 82 1 6,2832 1,25 837,5 32 2 4 109,82 80 130 0,005230 

416 82 1 6,2832 1,25 837,5 32 2 4 109,61 80 130 0,005198 

417 82 1 6,2832 1,25 837,5 32 2 4 109,39 80 130 0,005165 

 

 



259 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

418 82 1 6,2832 1,25 837,5 32 2 4 109,18 80 130 0,005133 

419 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

420 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005069 

421 82 1 6,2832 1,25 837,5 32 2 4 108,55 80 130 0,005037 

422 82 1 6,2832 1,25 837,5 32 2 4 108,34 80 130 0,005006 

423 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004976 

424 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

425 82 1 6,2832 1,25 837,5 32 2 4 107,76 80 130 0,004917 

426 82 1 6,2832 1,25 837,5 32 2 4 107,58 80 130 0,004890 

427 82 1 6,2832 1,25 837,5 32 2 4 107,41 80 130 0,004864 

428 82 1 6,2832 1,25 837,5 32 2 4 107,25 80 130 0,004839 

429 82 1 6,2832 1,25 837,5 32 2 4 107,11 80 130 0,004817 

430 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004796 

431 82 1 6,2832 1,25 837,5 32 2 4 106,86 80 130 0,004778 

432 82 1 6,2832 1,25 837,5 32 2 4 106,76 80 130 0,004763 

433 82 1 6,2832 1,25 837,5 32 2 4 106,68 80 130 0,004750 

434 82 1 6,2832 1,25 837,5 32 2 4 106,62 80 130 0,004741 

435 82 1 6,2832 1,25 837,5 32 2 4 106,57 80 130 0,004734 

436 82 1 6,2832 1,25 837,5 32 2 4 106,55 80 130 0,004731 

437 82 1 6,2832 1,25 837,5 32 2 4 106,55 80 130 0,004731 

438 82 1 6,2832 1,25 837,5 32 2 4 106,57 80 130 0,004734 

439 82 1 6,2832 1,25 837,5 32 2 4 106,62 80 130 0,004741 

440 82 1 6,2832 1,25 837,5 32 2 4 106,68 80 130 0,004750 

441 82 1 6,2832 1,25 837,5 32 2 4 106,76 80 130 0,004763 

442 82 1 6,2832 1,25 837,5 32 2 4 106,86 80 130 0,004778 

443 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004796 

444 82 1 6,2832 1,25 837,5 32 2 4 107,11 80 130 0,004817 

445 82 1 6,2832 1,25 837,5 32 2 4 107,25 80 130 0,004839 

446 82 1 6,2832 1,25 837,5 32 2 4 107,41 80 130 0,004864 

447 82 1 6,2832 1,25 837,5 32 2 4 107,58 80 130 0,004890 

448 82 1 6,2832 1,25 837,5 32 2 4 107,76 80 130 0,004917 

449 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

450 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004976 

451 82 1 6,2832 1,25 837,5 32 2 4 108,34 80 130 0,005006 

452 82 1 6,2832 1,25 837,5 32 2 4 108,55 80 130 0,005037 

453 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005069 

454 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

455 82 1 6,2832 1,25 837,5 32 2 4 109,18 80 130 0,005133 

456 82 1 6,2832 1,25 837,5 32 2 4 109,39 80 130 0,005165 

457 82 1 6,2832 1,25 837,5 32 2 4 109,61 80 130 0,005198 

458 82 1 6,2832 1,25 837,5 32 2 4 109,82 80 130 0,005230 

459 82 1 6,2832 1,25 837,5 32 2 4 110,04 80 130 0,005262 

 

 



260 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

460 82 1 6,2832 1,25 837,5 32 2 4 110,25 80 130 0,005294 

461 82 1 6,2832 1,25 837,5 32 2 4 110,76 80 130 0,005370 

462 82 1 6,2832 1,25 837,5 32 2 4 110,55 80 130 0,005339 

463 82 1 6,2832 1,25 837,5 32 2 4 110,33 80 130 0,005306 

464 82 1 6,2832 1,25 837,5 32 2 4 110,12 80 130 0,005274 

465 82 1 6,2832 1,25 837,5 32 2 4 109,90 80 130 0,005241 

466 82 1 6,2832 1,25 837,5 32 2 4 109,68 80 130 0,005208 

467 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

468 82 1 6,2832 1,25 837,5 32 2 4 109,23 80 130 0,005141 

469 82 1 6,2832 1,25 837,5 32 2 4 109,01 80 130 0,005107 

470 82 1 6,2832 1,25 837,5 32 2 4 108,79 80 130 0,005074 

471 82 1 6,2832 1,25 837,5 32 2 4 108,57 80 130 0,005040 

472 82 1 6,2832 1,25 837,5 32 2 4 108,35 80 130 0,005007 

473 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

474 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004942 

475 82 1 6,2832 1,25 837,5 32 2 4 107,72 80 130 0,004911 

476 82 1 6,2832 1,25 837,5 32 2 4 107,52 80 130 0,004881 

477 82 1 6,2832 1,25 837,5 32 2 4 107,33 80 130 0,004852 

478 82 1 6,2832 1,25 837,5 32 2 4 107,15 80 130 0,004824 

479 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004798 

480 82 1 6,2832 1,25 837,5 32 2 4 106,83 80 130 0,004774 

481 82 1 6,2832 1,25 837,5 32 2 4 106,69 80 130 0,004752 

482 82 1 6,2832 1,25 837,5 32 2 4 106,56 80 130 0,004733 

483 82 1 6,2832 1,25 837,5 32 2 4 106,46 80 130 0,004716 

484 82 1 6,2832 1,25 837,5 32 2 4 106,37 80 130 0,004703 

485 82 1 6,2832 1,25 837,5 32 2 4 106,30 80 130 0,004692 

486 82 1 6,2832 1,25 837,5 32 2 4 106,26 80 130 0,004685 

487 82 1 6,2832 1,25 837,5 32 2 4 106,24 80 130 0,004682 

488 82 1 6,2832 1,25 837,5 32 2 4 106,24 80 130 0,004682 

489 82 1 6,2832 1,25 837,5 32 2 4 106,26 80 130 0,004685 

490 82 1 6,2832 1,25 837,5 32 2 4 106,30 80 130 0,004692 

491 82 1 6,2832 1,25 837,5 32 2 4 106,37 80 130 0,004703 

492 82 1 6,2832 1,25 837,5 32 2 4 106,46 80 130 0,004716 

493 82 1 6,2832 1,25 837,5 32 2 4 106,56 80 130 0,004733 

494 82 1 6,2832 1,25 837,5 32 2 4 106,69 80 130 0,004752 

495 82 1 6,2832 1,25 837,5 32 2 4 106,83 80 130 0,004774 

496 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004798 

497 82 1 6,2832 1,25 837,5 32 2 4 107,15 80 130 0,004824 

498 82 1 6,2832 1,25 837,5 32 2 4 107,33 80 130 0,004852 

499 82 1 6,2832 1,25 837,5 32 2 4 107,52 80 130 0,004881 

500 82 1 6,2832 1,25 837,5 32 2 4 107,72 80 130 0,004911 

501 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004942 

 

 



261 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

502 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

503 82 1 6,2832 1,25 837,5 32 2 4 108,35 80 130 0,005007 

504 82 1 6,2832 1,25 837,5 32 2 4 108,57 80 130 0,005040 

505 82 1 6,2832 1,25 837,5 32 2 4 108,79 80 130 0,005074 

506 82 1 6,2832 1,25 837,5 32 2 4 109,01 80 130 0,005107 

507 82 1 6,2832 1,25 837,5 32 2 4 109,23 80 130 0,005141 

508 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

509 82 1 6,2832 1,25 837,5 32 2 4 109,68 80 130 0,005208 

510 82 1 6,2832 1,25 837,5 32 2 4 109,90 80 130 0,005241 

511 82 1 6,2832 1,25 837,5 32 2 4 110,12 80 130 0,005274 

512 82 1 6,2832 1,25 837,5 32 2 4 110,65 80 130 0,005354 

513 82 1 6,2832 1,25 837,5 32 2 4 110,43 80 130 0,005321 

514 82 1 6,2832 1,25 837,5 32 2 4 110,21 80 130 0,005288 

515 82 1 6,2832 1,25 837,5 32 2 4 109,99 80 130 0,005255 

516 82 1 6,2832 1,25 837,5 32 2 4 109,76 80 130 0,005221 

517 82 1 6,2832 1,25 837,5 32 2 4 109,53 80 130 0,005187 

518 82 1 6,2832 1,25 837,5 32 2 4 109,31 80 130 0,005152 

519 82 1 6,2832 1,25 837,5 32 2 4 109,08 80 130 0,005117 

520 82 1 6,2832 1,25 837,5 32 2 4 108,85 80 130 0,005082 

521 82 1 6,2832 1,25 837,5 32 2 4 108,61 80 130 0,005047 

522 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005013 

523 82 1 6,2832 1,25 837,5 32 2 4 108,16 80 130 0,004978 

524 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004944 

525 82 1 6,2832 1,25 837,5 32 2 4 107,71 80 130 0,004910 

526 82 1 6,2832 1,25 837,5 32 2 4 107,50 80 130 0,004877 

527 82 1 6,2832 1,25 837,5 32 2 4 107,29 80 130 0,004845 

528 82 1 6,2832 1,25 837,5 32 2 4 107,09 80 130 0,004814 

529 82 1 6,2832 1,25 837,5 32 2 4 106,90 80 130 0,004784 

530 82 1 6,2832 1,25 837,5 32 2 4 106,72 80 130 0,004757 

531 82 1 6,2832 1,25 837,5 32 2 4 106,55 80 130 0,004731 

532 82 1 6,2832 1,25 837,5 32 2 4 106,40 80 130 0,004708 

533 82 1 6,2832 1,25 837,5 32 2 4 106,27 80 130 0,004687 

534 82 1 6,2832 1,25 837,5 32 2 4 106,16 80 130 0,004669 

535 82 1 6,2832 1,25 837,5 32 2 4 106,06 80 130 0,004655 

536 82 1 6,2832 1,25 837,5 32 2 4 105,99 80 130 0,004644 

537 82 1 6,2832 1,25 837,5 32 2 4 105,94 80 130 0,004636 

538 82 1 6,2832 1,25 837,5 32 2 4 105,92 80 130 0,004632 

539 82 1 6,2832 1,25 837,5 32 2 4 105,92 80 130 0,004632 

540 82 1 6,2832 1,25 837,5 32 2 4 105,94 80 130 0,004636 

541 82 1 6,2832 1,25 837,5 32 2 4 105,99 80 130 0,004644 

542 82 1 6,2832 1,25 837,5 32 2 4 106,06 80 130 0,004655 

543 82 1 6,2832 1,25 837,5 32 2 4 106,16 80 130 0,004669 

 

 



262 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

544 82 1 6,2832 1,25 837,5 32 2 4 106,27 80 130 0,004687 

545 82 1 6,2832 1,25 837,5 32 2 4 106,40 80 130 0,004708 

546 82 1 6,2832 1,25 837,5 32 2 4 106,55 80 130 0,004731 

547 82 1 6,2832 1,25 837,5 32 2 4 106,72 80 130 0,004757 

548 82 1 6,2832 1,25 837,5 32 2 4 106,90 80 130 0,004784 

549 82 1 6,2832 1,25 837,5 32 2 4 107,09 80 130 0,004814 

550 82 1 6,2832 1,25 837,5 32 2 4 107,29 80 130 0,004845 

551 82 1 6,2832 1,25 837,5 32 2 4 107,50 80 130 0,004877 

552 82 1 6,2832 1,25 837,5 32 2 4 107,71 80 130 0,004910 

553 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004944 

554 82 1 6,2832 1,25 837,5 32 2 4 108,16 80 130 0,004978 

555 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005013 

556 82 1 6,2832 1,25 837,5 32 2 4 108,61 80 130 0,005047 

557 82 1 6,2832 1,25 837,5 32 2 4 108,85 80 130 0,005082 

558 82 1 6,2832 1,25 837,5 32 2 4 109,08 80 130 0,005117 

559 82 1 6,2832 1,25 837,5 32 2 4 109,31 80 130 0,005152 

560 82 1 6,2832 1,25 837,5 32 2 4 109,53 80 130 0,005187 

561 82 1 6,2832 1,25 837,5 32 2 4 109,76 80 130 0,005221 

562 82 1 6,2832 1,25 837,5 32 2 4 109,99 80 130 0,005255 

563 82 1 6,2832 1,25 837,5 32 2 4 110,55 80 130 0,005339 

564 82 1 6,2832 1,25 837,5 32 2 4 110,32 80 130 0,005305 

565 82 1 6,2832 1,25 837,5 32 2 4 110,10 80 130 0,005271 

566 82 1 6,2832 1,25 837,5 32 2 4 109,87 80 130 0,005237 

567 82 1 6,2832 1,25 837,5 32 2 4 109,63 80 130 0,005202 

568 82 1 6,2832 1,25 837,5 32 2 4 109,40 80 130 0,005166 

569 82 1 6,2832 1,25 837,5 32 2 4 109,16 80 130 0,005130 

570 82 1 6,2832 1,25 837,5 32 2 4 108,93 80 130 0,005094 

571 82 1 6,2832 1,25 837,5 32 2 4 108,69 80 130 0,005058 

572 82 1 6,2832 1,25 837,5 32 2 4 108,45 80 130 0,005022 

573 82 1 6,2832 1,25 837,5 32 2 4 108,21 80 130 0,004986 

574 82 1 6,2832 1,25 837,5 32 2 4 107,97 80 130 0,004949 

575 82 1 6,2832 1,25 837,5 32 2 4 107,74 80 130 0,004914 

576 82 1 6,2832 1,25 837,5 32 2 4 107,51 80 130 0,004878 

577 82 1 6,2832 1,25 837,5 32 2 4 107,28 80 130 0,004843 

578 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

579 82 1 6,2832 1,25 837,5 32 2 4 106,85 80 130 0,004777 

580 82 1 6,2832 1,25 837,5 32 2 4 106,65 80 130 0,004746 

581 82 1 6,2832 1,25 837,5 32 2 4 106,46 80 130 0,004716 

582 82 1 6,2832 1,25 837,5 32 2 4 106,28 80 130 0,004689 

583 82 1 6,2832 1,25 837,5 32 2 4 106,12 80 130 0,004664 

584 82 1 6,2832 1,25 837,5 32 2 4 105,98 80 130 0,004642 

585 82 1 6,2832 1,25 837,5 32 2 4 105,86 80 130 0,004623 

 

 



263 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

586 82 1 6,2832 1,25 837,5 32 2 4 105,76 80 130 0,004607 

587 82 1 6,2832 1,25 837,5 32 2 4 105,68 80 130 0,004595 

588 82 1 6,2832 1,25 837,5 32 2 4 105,63 80 130 0,004587 

589 82 1 6,2832 1,25 837,5 32 2 4 105,60 80 130 0,004583 

590 82 1 6,2832 1,25 837,5 32 2 4 105,60 80 130 0,004583 

591 82 1 6,2832 1,25 837,5 32 2 4 105,63 80 130 0,004587 

592 82 1 6,2832 1,25 837,5 32 2 4 105,68 80 130 0,004595 

593 82 1 6,2832 1,25 837,5 32 2 4 105,76 80 130 0,004607 

594 82 1 6,2832 1,25 837,5 32 2 4 105,86 80 130 0,004623 

595 82 1 6,2832 1,25 837,5 32 2 4 105,98 80 130 0,004642 

596 82 1 6,2832 1,25 837,5 32 2 4 106,12 80 130 0,004664 

597 82 1 6,2832 1,25 837,5 32 2 4 106,28 80 130 0,004689 

598 82 1 6,2832 1,25 837,5 32 2 4 106,46 80 130 0,004716 

599 82 1 6,2832 1,25 837,5 32 2 4 106,65 80 130 0,004746 

600 82 1 6,2832 1,25 837,5 32 2 4 106,85 80 130 0,004777 

601 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

602 82 1 6,2832 1,25 837,5 32 2 4 107,28 80 130 0,004843 

603 82 1 6,2832 1,25 837,5 32 2 4 107,51 80 130 0,004878 

604 82 1 6,2832 1,25 837,5 32 2 4 107,74 80 130 0,004914 

605 82 1 6,2832 1,25 837,5 32 2 4 107,97 80 130 0,004949 

606 82 1 6,2832 1,25 837,5 32 2 4 108,21 80 130 0,004986 

607 82 1 6,2832 1,25 837,5 32 2 4 108,45 80 130 0,005022 

608 82 1 6,2832 1,25 837,5 32 2 4 108,69 80 130 0,005058 

609 82 1 6,2832 1,25 837,5 32 2 4 108,93 80 130 0,005094 

610 82 1 6,2832 1,25 837,5 32 2 4 109,16 80 130 0,005130 

611 82 1 6,2832 1,25 837,5 32 2 4 109,40 80 130 0,005166 

612 82 1 6,2832 1,25 837,5 32 2 4 109,63 80 130 0,005202 

613 82 1 6,2832 1,25 837,5 32 2 4 109,87 80 130 0,005237 

614 82 1 6,2832 1,25 837,5 32 2 4 110,45 80 130 0,005324 

615 82 1 6,2832 1,25 837,5 32 2 4 110,22 80 130 0,005290 

616 82 1 6,2832 1,25 837,5 32 2 4 109,99 80 130 0,005255 

617 82 1 6,2832 1,25 837,5 32 2 4 109,75 80 130 0,005219 

618 82 1 6,2832 1,25 837,5 32 2 4 109,51 80 130 0,005183 

619 82 1 6,2832 1,25 837,5 32 2 4 109,27 80 130 0,005147 

620 82 1 6,2832 1,25 837,5 32 2 4 109,03 80 130 0,005110 

621 82 1 6,2832 1,25 837,5 32 2 4 108,78 80 130 0,005073 

622 82 1 6,2832 1,25 837,5 32 2 4 108,54 80 130 0,005035 

623 82 1 6,2832 1,25 837,5 32 2 4 108,29 80 130 0,004998 

624 82 1 6,2832 1,25 837,5 32 2 4 108,04 80 130 0,004960 

625 82 1 6,2832 1,25 837,5 32 2 4 107,79 80 130 0,004922 

626 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

627 82 1 6,2832 1,25 837,5 32 2 4 107,31 80 130 0,004847 

 

 



264 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

628 82 1 6,2832 1,25 837,5 32 2 4 107,07 80 130 0,004811 

629 82 1 6,2832 1,25 837,5 32 2 4 106,84 80 130 0,004775 

630 82 1 6,2832 1,25 837,5 32 2 4 106,62 80 130 0,004741 

631 82 1 6,2832 1,25 837,5 32 2 4 106,40 80 130 0,004708 

632 82 1 6,2832 1,25 837,5 32 2 4 106,20 80 130 0,004677 

633 82 1 6,2832 1,25 837,5 32 2 4 106,01 80 130 0,004647 

634 82 1 6,2832 1,25 837,5 32 2 4 105,84 80 130 0,004621 

635 82 1 6,2832 1,25 837,5 32 2 4 105,69 80 130 0,004597 

636 82 1 6,2832 1,25 837,5 32 2 4 105,56 80 130 0,004577 

637 82 1 6,2832 1,25 837,5 32 2 4 105,45 80 130 0,004560 

638 82 1 6,2832 1,25 837,5 32 2 4 105,37 80 130 0,004547 

639 82 1 6,2832 1,25 837,5 32 2 4 105,32 80 130 0,004538 

640 82 1 6,2832 1,25 837,5 32 2 4 105,29 80 130 0,004534 

641 82 1 6,2832 1,25 837,5 32 2 4 105,29 80 130 0,004534 

642 82 1 6,2832 1,25 837,5 32 2 4 105,32 80 130 0,004538 

643 82 1 6,2832 1,25 837,5 32 2 4 105,37 80 130 0,004547 

644 82 1 6,2832 1,25 837,5 32 2 4 105,45 80 130 0,004560 

645 82 1 6,2832 1,25 837,5 32 2 4 105,56 80 130 0,004577 

646 82 1 6,2832 1,25 837,5 32 2 4 105,69 80 130 0,004597 

647 82 1 6,2832 1,25 837,5 32 2 4 105,84 80 130 0,004621 

648 82 1 6,2832 1,25 837,5 32 2 4 106,01 80 130 0,004647 

649 82 1 6,2832 1,25 837,5 32 2 4 106,20 80 130 0,004677 

650 82 1 6,2832 1,25 837,5 32 2 4 106,40 80 130 0,004708 

651 82 1 6,2832 1,25 837,5 32 2 4 106,62 80 130 0,004741 

652 82 1 6,2832 1,25 837,5 32 2 4 106,84 80 130 0,004775 

653 82 1 6,2832 1,25 837,5 32 2 4 107,07 80 130 0,004811 

654 82 1 6,2832 1,25 837,5 32 2 4 107,31 80 130 0,004847 

655 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

656 82 1 6,2832 1,25 837,5 32 2 4 107,79 80 130 0,004922 

657 82 1 6,2832 1,25 837,5 32 2 4 108,04 80 130 0,004960 

658 82 1 6,2832 1,25 837,5 32 2 4 108,29 80 130 0,004998 

659 82 1 6,2832 1,25 837,5 32 2 4 108,54 80 130 0,005035 

660 82 1 6,2832 1,25 837,5 32 2 4 108,78 80 130 0,005073 

661 82 1 6,2832 1,25 837,5 32 2 4 109,03 80 130 0,005110 

662 82 1 6,2832 1,25 837,5 32 2 4 109,27 80 130 0,005147 

663 82 1 6,2832 1,25 837,5 32 2 4 109,51 80 130 0,005183 

664 82 1 6,2832 1,25 837,5 32 2 4 109,75 80 130 0,005219 

665 82 1 6,2832 1,25 837,5 32 2 4 110,36 80 130 0,005310 

666 82 1 6,2832 1,25 837,5 32 2 4 110,12 80 130 0,005275 

667 82 1 6,2832 1,25 837,5 32 2 4 109,89 80 130 0,005239 

668 82 1 6,2832 1,25 837,5 32 2 4 109,64 80 130 0,005203 

669 82 1 6,2832 1,25 837,5 32 2 4 109,40 80 130 0,005166 

 

 



265 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

670 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005129 

671 82 1 6,2832 1,25 837,5 32 2 4 108,90 80 130 0,005091 

672 82 1 6,2832 1,25 837,5 32 2 4 108,65 80 130 0,005052 

673 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005014 

674 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

675 82 1 6,2832 1,25 837,5 32 2 4 107,88 80 130 0,004935 

676 82 1 6,2832 1,25 837,5 32 2 4 107,62 80 130 0,004896 

677 82 1 6,2832 1,25 837,5 32 2 4 107,37 80 130 0,004857 

678 82 1 6,2832 1,25 837,5 32 2 4 107,12 80 130 0,004818 

679 82 1 6,2832 1,25 837,5 32 2 4 106,87 80 130 0,004780 

680 82 1 6,2832 1,25 837,5 32 2 4 106,63 80 130 0,004742 

681 82 1 6,2832 1,25 837,5 32 2 4 106,39 80 130 0,004706 

682 82 1 6,2832 1,25 837,5 32 2 4 106,17 80 130 0,004671 

683 82 1 6,2832 1,25 837,5 32 2 4 105,95 80 130 0,004638 

684 82 1 6,2832 1,25 837,5 32 2 4 105,76 80 130 0,004607 

685 82 1 6,2832 1,25 837,5 32 2 4 105,57 80 130 0,004579 

686 82 1 6,2832 1,25 837,5 32 2 4 105,41 80 130 0,004554 

687 82 1 6,2832 1,25 837,5 32 2 4 105,27 80 130 0,004532 

688 82 1 6,2832 1,25 837,5 32 2 4 105,16 80 130 0,004514 

689 82 1 6,2832 1,25 837,5 32 2 4 105,07 80 130 0,004500 

690 82 1 6,2832 1,25 837,5 32 2 4 105,01 80 130 0,004491 

691 82 1 6,2832 1,25 837,5 32 2 4 104,98 80 130 0,004486 

692 82 1 6,2832 1,25 837,5 32 2 4 104,98 80 130 0,004486 

693 82 1 6,2832 1,25 837,5 32 2 4 105,01 80 130 0,004491 

694 82 1 6,2832 1,25 837,5 32 2 4 105,07 80 130 0,004500 

695 82 1 6,2832 1,25 837,5 32 2 4 105,16 80 130 0,004514 

696 82 1 6,2832 1,25 837,5 32 2 4 105,27 80 130 0,004532 

697 82 1 6,2832 1,25 837,5 32 2 4 105,41 80 130 0,004554 

698 82 1 6,2832 1,25 837,5 32 2 4 105,57 80 130 0,004579 

699 82 1 6,2832 1,25 837,5 32 2 4 105,76 80 130 0,004607 

700 82 1 6,2832 1,25 837,5 32 2 4 105,95 80 130 0,004638 

701 82 1 6,2832 1,25 837,5 32 2 4 106,17 80 130 0,004671 

702 82 1 6,2832 1,25 837,5 32 2 4 106,39 80 130 0,004706 

703 82 1 6,2832 1,25 837,5 32 2 4 106,63 80 130 0,004742 

704 82 1 6,2832 1,25 837,5 32 2 4 106,87 80 130 0,004780 

705 82 1 6,2832 1,25 837,5 32 2 4 107,12 80 130 0,004818 

706 82 1 6,2832 1,25 837,5 32 2 4 107,37 80 130 0,004857 

707 82 1 6,2832 1,25 837,5 32 2 4 107,62 80 130 0,004896 

708 82 1 6,2832 1,25 837,5 32 2 4 107,88 80 130 0,004935 

709 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

710 82 1 6,2832 1,25 837,5 32 2 4 108,39 80 130 0,005014 

711 82 1 6,2832 1,25 837,5 32 2 4 108,65 80 130 0,005052 

 

 



266 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

712 82 1 6,2832 1,25 837,5 32 2 4 108,90 80 130 0,005091 

713 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005129 

714 82 1 6,2832 1,25 837,5 32 2 4 109,40 80 130 0,005166 

715 82 1 6,2832 1,25 837,5 32 2 4 109,64 80 130 0,005203 

716 82 1 6,2832 1,25 837,5 32 2 4 110,28 80 130 0,005298 

717 82 1 6,2832 1,25 837,5 32 2 4 110,04 80 130 0,005262 

718 82 1 6,2832 1,25 837,5 32 2 4 109,79 80 130 0,005225 

719 82 1 6,2832 1,25 837,5 32 2 4 109,55 80 130 0,005188 

720 82 1 6,2832 1,25 837,5 32 2 4 109,29 80 130 0,005150 

721 82 1 6,2832 1,25 837,5 32 2 4 109,04 80 130 0,005112 

722 82 1 6,2832 1,25 837,5 32 2 4 108,78 80 130 0,005073 

723 82 1 6,2832 1,25 837,5 32 2 4 108,52 80 130 0,005033 

724 82 1 6,2832 1,25 837,5 32 2 4 108,26 80 130 0,004993 

725 82 1 6,2832 1,25 837,5 32 2 4 107,99 80 130 0,004953 

726 82 1 6,2832 1,25 837,5 32 2 4 107,73 80 130 0,004912 

727 82 1 6,2832 1,25 837,5 32 2 4 107,46 80 130 0,004872 

728 82 1 6,2832 1,25 837,5 32 2 4 107,20 80 130 0,004831 

729 82 1 6,2832 1,25 837,5 32 2 4 106,94 80 130 0,004790 

730 82 1 6,2832 1,25 837,5 32 2 4 106,68 80 130 0,004750 

731 82 1 6,2832 1,25 837,5 32 2 4 106,42 80 130 0,004711 

732 82 1 6,2832 1,25 837,5 32 2 4 106,18 80 130 0,004673 

733 82 1 6,2832 1,25 837,5 32 2 4 105,94 80 130 0,004636 

734 82 1 6,2832 1,25 837,5 32 2 4 105,72 80 130 0,004601 

735 82 1 6,2832 1,25 837,5 32 2 4 105,51 80 130 0,004568 

736 82 1 6,2832 1,25 837,5 32 2 4 105,32 80 130 0,004538 

737 82 1 6,2832 1,25 837,5 32 2 4 105,14 80 130 0,004511 

738 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

739 82 1 6,2832 1,25 837,5 32 2 4 104,87 80 130 0,004469 

740 82 1 6,2832 1,25 837,5 32 2 4 104,78 80 130 0,004454 

741 82 1 6,2832 1,25 837,5 32 2 4 104,72 80 130 0,004444 

742 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004439 

743 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004439 

744 82 1 6,2832 1,25 837,5 32 2 4 104,72 80 130 0,004444 

745 82 1 6,2832 1,25 837,5 32 2 4 104,78 80 130 0,004454 

746 82 1 6,2832 1,25 837,5 32 2 4 104,87 80 130 0,004469 

747 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

748 82 1 6,2832 1,25 837,5 32 2 4 105,14 80 130 0,004511 

749 82 1 6,2832 1,25 837,5 32 2 4 105,32 80 130 0,004538 

750 82 1 6,2832 1,25 837,5 32 2 4 105,51 80 130 0,004568 

751 82 1 6,2832 1,25 837,5 32 2 4 105,72 80 130 0,004601 

752 82 1 6,2832 1,25 837,5 32 2 4 105,94 80 130 0,004636 

753 82 1 6,2832 1,25 837,5 32 2 4 106,18 80 130 0,004673 

 

 



267 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

754 82 1 6,2832 1,25 837,5 32 2 4 106,42 80 130 0,004711 

755 82 1 6,2832 1,25 837,5 32 2 4 106,68 80 130 0,004750 

756 82 1 6,2832 1,25 837,5 32 2 4 106,94 80 130 0,004790 

757 82 1 6,2832 1,25 837,5 32 2 4 107,20 80 130 0,004831 

758 82 1 6,2832 1,25 837,5 32 2 4 107,46 80 130 0,004872 

759 82 1 6,2832 1,25 837,5 32 2 4 107,73 80 130 0,004912 

760 82 1 6,2832 1,25 837,5 32 2 4 107,99 80 130 0,004953 

761 82 1 6,2832 1,25 837,5 32 2 4 108,26 80 130 0,004993 

762 82 1 6,2832 1,25 837,5 32 2 4 108,52 80 130 0,005033 

763 82 1 6,2832 1,25 837,5 32 2 4 108,78 80 130 0,005073 

764 82 1 6,2832 1,25 837,5 32 2 4 109,04 80 130 0,005112 

765 82 1 6,2832 1,25 837,5 32 2 4 109,29 80 130 0,005150 

766 82 1 6,2832 1,25 837,5 32 2 4 109,55 80 130 0,005188 

767 82 1 6,2832 1,25 837,5 32 2 4 110,20 80 130 0,005286 

768 82 1 6,2832 1,25 837,5 32 2 4 109,95 80 130 0,005250 

769 82 1 6,2832 1,25 837,5 32 2 4 109,71 80 130 0,005212 

770 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

771 82 1 6,2832 1,25 837,5 32 2 4 109,20 80 130 0,005136 

772 82 1 6,2832 1,25 837,5 32 2 4 108,94 80 130 0,005096 

773 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005056 

774 82 1 6,2832 1,25 837,5 32 2 4 108,41 80 130 0,005016 

775 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

776 82 1 6,2832 1,25 837,5 32 2 4 107,86 80 130 0,004933 

777 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

778 82 1 6,2832 1,25 837,5 32 2 4 107,32 80 130 0,004849 

779 82 1 6,2832 1,25 837,5 32 2 4 107,04 80 130 0,004807 

780 82 1 6,2832 1,25 837,5 32 2 4 106,77 80 130 0,004765 

781 82 1 6,2832 1,25 837,5 32 2 4 106,50 80 130 0,004723 

782 82 1 6,2832 1,25 837,5 32 2 4 106,24 80 130 0,004682 

783 82 1 6,2832 1,25 837,5 32 2 4 105,98 80 130 0,004642 

784 82 1 6,2832 1,25 837,5 32 2 4 105,73 80 130 0,004603 

785 82 1 6,2832 1,25 837,5 32 2 4 105,49 80 130 0,004566 

786 82 1 6,2832 1,25 837,5 32 2 4 105,27 80 130 0,004532 

787 82 1 6,2832 1,25 837,5 32 2 4 105,07 80 130 0,004500 

788 82 1 6,2832 1,25 837,5 32 2 4 104,89 80 130 0,004471 

789 82 1 6,2832 1,25 837,5 32 2 4 104,73 80 130 0,004446 

790 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

791 82 1 6,2832 1,25 837,5 32 2 4 104,50 80 130 0,004410 

792 82 1 6,2832 1,25 837,5 32 2 4 104,43 80 130 0,004399 

793 82 1 6,2832 1,25 837,5 32 2 4 104,40 80 130 0,004394 

794 82 1 6,2832 1,25 837,5 32 2 4 104,40 80 130 0,004394 

795 82 1 6,2832 1,25 837,5 32 2 4 104,43 80 130 0,004399 

 

 



268 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

796 82 1 6,2832 1,25 837,5 32 2 4 104,50 80 130 0,004410 

797 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

798 82 1 6,2832 1,25 837,5 32 2 4 104,73 80 130 0,004446 

799 82 1 6,2832 1,25 837,5 32 2 4 104,89 80 130 0,004471 

800 82 1 6,2832 1,25 837,5 32 2 4 105,07 80 130 0,004500 

801 82 1 6,2832 1,25 837,5 32 2 4 105,27 80 130 0,004532 

802 82 1 6,2832 1,25 837,5 32 2 4 105,49 80 130 0,004566 

803 82 1 6,2832 1,25 837,5 32 2 4 105,73 80 130 0,004603 

804 82 1 6,2832 1,25 837,5 32 2 4 105,98 80 130 0,004642 

805 82 1 6,2832 1,25 837,5 32 2 4 106,24 80 130 0,004682 

806 82 1 6,2832 1,25 837,5 32 2 4 106,50 80 130 0,004723 

807 82 1 6,2832 1,25 837,5 32 2 4 106,77 80 130 0,004765 

808 82 1 6,2832 1,25 837,5 32 2 4 107,04 80 130 0,004807 

809 82 1 6,2832 1,25 837,5 32 2 4 107,32 80 130 0,004849 

810 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

811 82 1 6,2832 1,25 837,5 32 2 4 107,86 80 130 0,004933 

812 82 1 6,2832 1,25 837,5 32 2 4 108,14 80 130 0,004975 

813 82 1 6,2832 1,25 837,5 32 2 4 108,41 80 130 0,005016 

814 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005056 

815 82 1 6,2832 1,25 837,5 32 2 4 108,94 80 130 0,005096 

816 82 1 6,2832 1,25 837,5 32 2 4 109,20 80 130 0,005136 

817 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

818 82 1 6,2832 1,25 837,5 32 2 4 110,13 80 130 0,005276 

819 82 1 6,2832 1,25 837,5 32 2 4 109,88 80 130 0,005239 

820 82 1 6,2832 1,25 837,5 32 2 4 109,63 80 130 0,005201 

821 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

822 82 1 6,2832 1,25 837,5 32 2 4 109,11 80 130 0,005123 

823 82 1 6,2832 1,25 837,5 32 2 4 108,85 80 130 0,005082 

824 82 1 6,2832 1,25 837,5 32 2 4 108,58 80 130 0,005041 

825 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,005000 

826 82 1 6,2832 1,25 837,5 32 2 4 108,03 80 130 0,004958 

827 82 1 6,2832 1,25 837,5 32 2 4 107,75 80 130 0,004915 

828 82 1 6,2832 1,25 837,5 32 2 4 107,46 80 130 0,004872 

829 82 1 6,2832 1,25 837,5 32 2 4 107,18 80 130 0,004828 

830 82 1 6,2832 1,25 837,5 32 2 4 106,90 80 130 0,004784 

831 82 1 6,2832 1,25 837,5 32 2 4 106,62 80 130 0,004741 

832 82 1 6,2832 1,25 837,5 32 2 4 106,34 80 130 0,004698 

833 82 1 6,2832 1,25 837,5 32 2 4 106,06 80 130 0,004655 

834 82 1 6,2832 1,25 837,5 32 2 4 105,79 80 130 0,004613 

835 82 1 6,2832 1,25 837,5 32 2 4 105,54 80 130 0,004573 

836 82 1 6,2832 1,25 837,5 32 2 4 105,29 80 130 0,004534 

837 82 1 6,2832 1,25 837,5 32 2 4 105,06 80 130 0,004498 

 

 



269 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

838 82 1 6,2832 1,25 837,5 32 2 4 104,84 80 130 0,004464 

839 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

840 82 1 6,2832 1,25 837,5 32 2 4 104,48 80 130 0,004407 

841 82 1 6,2832 1,25 837,5 32 2 4 104,35 80 130 0,004386 

842 82 1 6,2832 1,25 837,5 32 2 4 104,24 80 130 0,004369 

843 82 1 6,2832 1,25 837,5 32 2 4 104,17 80 130 0,004357 

844 82 1 6,2832 1,25 837,5 32 2 4 104,13 80 130 0,004351 

845 82 1 6,2832 1,25 837,5 32 2 4 104,13 80 130 0,004351 

846 82 1 6,2832 1,25 837,5 32 2 4 104,17 80 130 0,004357 

847 82 1 6,2832 1,25 837,5 32 2 4 104,24 80 130 0,004369 

848 82 1 6,2832 1,25 837,5 32 2 4 104,35 80 130 0,004386 

849 82 1 6,2832 1,25 837,5 32 2 4 104,48 80 130 0,004407 

850 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

851 82 1 6,2832 1,25 837,5 32 2 4 104,84 80 130 0,004464 

852 82 1 6,2832 1,25 837,5 32 2 4 105,06 80 130 0,004498 

853 82 1 6,2832 1,25 837,5 32 2 4 105,29 80 130 0,004534 

854 82 1 6,2832 1,25 837,5 32 2 4 105,54 80 130 0,004573 

855 82 1 6,2832 1,25 837,5 32 2 4 105,79 80 130 0,004613 

856 82 1 6,2832 1,25 837,5 32 2 4 106,06 80 130 0,004655 

857 82 1 6,2832 1,25 837,5 32 2 4 106,34 80 130 0,004698 

858 82 1 6,2832 1,25 837,5 32 2 4 106,62 80 130 0,004741 

859 82 1 6,2832 1,25 837,5 32 2 4 106,90 80 130 0,004784 

860 82 1 6,2832 1,25 837,5 32 2 4 107,18 80 130 0,004828 

861 82 1 6,2832 1,25 837,5 32 2 4 107,46 80 130 0,004872 

862 82 1 6,2832 1,25 837,5 32 2 4 107,75 80 130 0,004915 

863 82 1 6,2832 1,25 837,5 32 2 4 108,03 80 130 0,004958 

864 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,005000 

865 82 1 6,2832 1,25 837,5 32 2 4 108,58 80 130 0,005041 

866 82 1 6,2832 1,25 837,5 32 2 4 108,85 80 130 0,005082 

867 82 1 6,2832 1,25 837,5 32 2 4 109,11 80 130 0,005123 

868 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

869 82 1 6,2832 1,25 837,5 32 2 4 110,07 80 130 0,005267 

870 82 1 6,2832 1,25 837,5 32 2 4 109,82 80 130 0,005229 

871 82 1 6,2832 1,25 837,5 32 2 4 109,56 80 130 0,005191 

872 82 1 6,2832 1,25 837,5 32 2 4 109,30 80 130 0,005151 

873 82 1 6,2832 1,25 837,5 32 2 4 109,03 80 130 0,005111 

874 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005070 

875 82 1 6,2832 1,25 837,5 32 2 4 108,49 80 130 0,005028 

876 82 1 6,2832 1,25 837,5 32 2 4 108,21 80 130 0,004986 

877 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004942 

878 82 1 6,2832 1,25 837,5 32 2 4 107,64 80 130 0,004899 

879 82 1 6,2832 1,25 837,5 32 2 4 107,35 80 130 0,004854 

 

 



270 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

880 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

881 82 1 6,2832 1,25 837,5 32 2 4 106,77 80 130 0,004765 

882 82 1 6,2832 1,25 837,5 32 2 4 106,48 80 130 0,004720 

883 82 1 6,2832 1,25 837,5 32 2 4 106,19 80 130 0,004675 

884 82 1 6,2832 1,25 837,5 32 2 4 105,91 80 130 0,004631 

885 82 1 6,2832 1,25 837,5 32 2 4 105,63 80 130 0,004587 

886 82 1 6,2832 1,25 837,5 32 2 4 105,36 80 130 0,004545 

887 82 1 6,2832 1,25 837,5 32 2 4 105,10 80 130 0,004505 

888 82 1 6,2832 1,25 837,5 32 2 4 104,86 80 130 0,004466 

889 82 1 6,2832 1,25 837,5 32 2 4 104,63 80 130 0,004431 

890 82 1 6,2832 1,25 837,5 32 2 4 104,43 80 130 0,004399 

891 82 1 6,2832 1,25 837,5 32 2 4 104,26 80 130 0,004372 

892 82 1 6,2832 1,25 837,5 32 2 4 104,11 80 130 0,004348 

893 82 1 6,2832 1,25 837,5 32 2 4 104,00 80 130 0,004331 

894 82 1 6,2832 1,25 837,5 32 2 4 103,92 80 130 0,004318 

895 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

896 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

897 82 1 6,2832 1,25 837,5 32 2 4 103,92 80 130 0,004318 

898 82 1 6,2832 1,25 837,5 32 2 4 104,00 80 130 0,004331 

899 82 1 6,2832 1,25 837,5 32 2 4 104,11 80 130 0,004348 

900 82 1 6,2832 1,25 837,5 32 2 4 104,26 80 130 0,004372 

901 82 1 6,2832 1,25 837,5 32 2 4 104,43 80 130 0,004399 

902 82 1 6,2832 1,25 837,5 32 2 4 104,63 80 130 0,004431 

903 82 1 6,2832 1,25 837,5 32 2 4 104,86 80 130 0,004466 

904 82 1 6,2832 1,25 837,5 32 2 4 105,10 80 130 0,004505 

905 82 1 6,2832 1,25 837,5 32 2 4 105,36 80 130 0,004545 

906 82 1 6,2832 1,25 837,5 32 2 4 105,63 80 130 0,004587 

907 82 1 6,2832 1,25 837,5 32 2 4 105,91 80 130 0,004631 

908 82 1 6,2832 1,25 837,5 32 2 4 106,19 80 130 0,004675 

909 82 1 6,2832 1,25 837,5 32 2 4 106,48 80 130 0,004720 

910 82 1 6,2832 1,25 837,5 32 2 4 106,77 80 130 0,004765 

911 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

912 82 1 6,2832 1,25 837,5 32 2 4 107,35 80 130 0,004854 

913 82 1 6,2832 1,25 837,5 32 2 4 107,64 80 130 0,004899 

914 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004942 

915 82 1 6,2832 1,25 837,5 32 2 4 108,21 80 130 0,004986 

916 82 1 6,2832 1,25 837,5 32 2 4 108,49 80 130 0,005028 

917 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005070 

918 82 1 6,2832 1,25 837,5 32 2 4 109,03 80 130 0,005111 

919 82 1 6,2832 1,25 837,5 32 2 4 109,30 80 130 0,005151 

920 82 1 6,2832 1,25 837,5 32 2 4 110,02 80 130 0,005259 

921 82 1 6,2832 1,25 837,5 32 2 4 109,76 80 130 0,005221 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

922 82 1 6,2832 1,25 837,5 32 2 4 109,50 80 130 0,005182 

923 82 1 6,2832 1,25 837,5 32 2 4 109,24 80 130 0,005142 

924 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

925 82 1 6,2832 1,25 837,5 32 2 4 108,69 80 130 0,005059 

926 82 1 6,2832 1,25 837,5 32 2 4 108,41 80 130 0,005017 

927 82 1 6,2832 1,25 837,5 32 2 4 108,13 80 130 0,004973 

928 82 1 6,2832 1,25 837,5 32 2 4 107,84 80 130 0,004929 

929 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

930 82 1 6,2832 1,25 837,5 32 2 4 107,25 80 130 0,004839 

931 82 1 6,2832 1,25 837,5 32 2 4 106,96 80 130 0,004793 

932 82 1 6,2832 1,25 837,5 32 2 4 106,66 80 130 0,004747 

933 82 1 6,2832 1,25 837,5 32 2 4 106,36 80 130 0,004701 

934 82 1 6,2832 1,25 837,5 32 2 4 106,06 80 130 0,004655 

935 82 1 6,2832 1,25 837,5 32 2 4 105,77 80 130 0,004609 

936 82 1 6,2832 1,25 837,5 32 2 4 105,48 80 130 0,004564 

937 82 1 6,2832 1,25 837,5 32 2 4 105,20 80 130 0,004521 

938 82 1 6,2832 1,25 837,5 32 2 4 104,94 80 130 0,004479 

939 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004439 

940 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

941 82 1 6,2832 1,25 837,5 32 2 4 104,24 80 130 0,004369 

942 82 1 6,2832 1,25 837,5 32 2 4 104,06 80 130 0,004340 

943 82 1 6,2832 1,25 837,5 32 2 4 103,90 80 130 0,004315 

944 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

945 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004284 

946 82 1 6,2832 1,25 837,5 32 2 4 103,66 80 130 0,004277 

947 82 1 6,2832 1,25 837,5 32 2 4 103,66 80 130 0,004277 

948 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004284 

949 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

950 82 1 6,2832 1,25 837,5 32 2 4 103,90 80 130 0,004315 

951 82 1 6,2832 1,25 837,5 32 2 4 104,06 80 130 0,004340 

952 82 1 6,2832 1,25 837,5 32 2 4 104,24 80 130 0,004369 

953 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

954 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004439 

955 82 1 6,2832 1,25 837,5 32 2 4 104,94 80 130 0,004479 

956 82 1 6,2832 1,25 837,5 32 2 4 105,20 80 130 0,004521 

957 82 1 6,2832 1,25 837,5 32 2 4 105,48 80 130 0,004564 

958 82 1 6,2832 1,25 837,5 32 2 4 105,77 80 130 0,004609 

959 82 1 6,2832 1,25 837,5 32 2 4 106,06 80 130 0,004655 

960 82 1 6,2832 1,25 837,5 32 2 4 106,36 80 130 0,004701 

961 82 1 6,2832 1,25 837,5 32 2 4 106,66 80 130 0,004747 

962 82 1 6,2832 1,25 837,5 32 2 4 106,96 80 130 0,004793 

963 82 1 6,2832 1,25 837,5 32 2 4 107,25 80 130 0,004839 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

964 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

965 82 1 6,2832 1,25 837,5 32 2 4 107,84 80 130 0,004929 

966 82 1 6,2832 1,25 837,5 32 2 4 108,13 80 130 0,004973 

967 82 1 6,2832 1,25 837,5 32 2 4 108,41 80 130 0,005017 

968 82 1 6,2832 1,25 837,5 32 2 4 108,69 80 130 0,005059 

969 82 1 6,2832 1,25 837,5 32 2 4 108,97 80 130 0,005101 

970 82 1 6,2832 1,25 837,5 32 2 4 109,24 80 130 0,005142 

971 82 1 6,2832 1,25 837,5 32 2 4 109,97 80 130 0,005253 

972 82 1 6,2832 1,25 837,5 32 2 4 109,72 80 130 0,005214 

973 82 1 6,2832 1,25 837,5 32 2 4 109,45 80 130 0,005174 

974 82 1 6,2832 1,25 837,5 32 2 4 109,19 80 130 0,005134 

975 82 1 6,2832 1,25 837,5 32 2 4 108,91 80 130 0,005093 

976 82 1 6,2832 1,25 837,5 32 2 4 108,63 80 130 0,005050 

977 82 1 6,2832 1,25 837,5 32 2 4 108,35 80 130 0,005007 

978 82 1 6,2832 1,25 837,5 32 2 4 108,06 80 130 0,004963 

979 82 1 6,2832 1,25 837,5 32 2 4 107,77 80 130 0,004918 

980 82 1 6,2832 1,25 837,5 32 2 4 107,47 80 130 0,004873 

981 82 1 6,2832 1,25 837,5 32 2 4 107,17 80 130 0,004827 

982 82 1 6,2832 1,25 837,5 32 2 4 106,87 80 130 0,004780 

983 82 1 6,2832 1,25 837,5 32 2 4 106,56 80 130 0,004733 

984 82 1 6,2832 1,25 837,5 32 2 4 106,26 80 130 0,004685 

985 82 1 6,2832 1,25 837,5 32 2 4 105,95 80 130 0,004638 

986 82 1 6,2832 1,25 837,5 32 2 4 105,65 80 130 0,004591 

987 82 1 6,2832 1,25 837,5 32 2 4 105,36 80 130 0,004545 

988 82 1 6,2832 1,25 837,5 32 2 4 105,07 80 130 0,004500 

989 82 1 6,2832 1,25 837,5 32 2 4 104,80 80 130 0,004457 

990 82 1 6,2832 1,25 837,5 32 2 4 104,53 80 130 0,004415 

991 82 1 6,2832 1,25 837,5 32 2 4 104,29 80 130 0,004377 

992 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

993 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

994 82 1 6,2832 1,25 837,5 32 2 4 103,72 80 130 0,004287 

995 82 1 6,2832 1,25 837,5 32 2 4 103,60 80 130 0,004267 

996 82 1 6,2832 1,25 837,5 32 2 4 103,52 80 130 0,004254 

997 82 1 6,2832 1,25 837,5 32 2 4 103,47 80 130 0,004247 

998 82 1 6,2832 1,25 837,5 32 2 4 103,47 80 130 0,004247 

999 82 1 6,2832 1,25 837,5 32 2 4 103,52 80 130 0,004254 

1000 82 1 6,2832 1,25 837,5 32 2 4 103,60 80 130 0,004267 

1001 82 1 6,2832 1,25 837,5 32 2 4 103,72 80 130 0,004287 

1002 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

1003 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1004 82 1 6,2832 1,25 837,5 32 2 4 104,29 80 130 0,004377 

1005 82 1 6,2832 1,25 837,5 32 2 4 104,53 80 130 0,004415 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1006 82 1 6,2832 1,25 837,5 32 2 4 104,80 80 130 0,004457 

1007 82 1 6,2832 1,25 837,5 32 2 4 105,07 80 130 0,004500 

1008 82 1 6,2832 1,25 837,5 32 2 4 105,36 80 130 0,004545 

1009 82 1 6,2832 1,25 837,5 32 2 4 105,65 80 130 0,004591 

1010 82 1 6,2832 1,25 837,5 32 2 4 105,95 80 130 0,004638 

1011 82 1 6,2832 1,25 837,5 32 2 4 106,26 80 130 0,004685 

1012 82 1 6,2832 1,25 837,5 32 2 4 106,56 80 130 0,004733 

1013 82 1 6,2832 1,25 837,5 32 2 4 106,87 80 130 0,004780 

1014 82 1 6,2832 1,25 837,5 32 2 4 107,17 80 130 0,004827 

1015 82 1 6,2832 1,25 837,5 32 2 4 107,47 80 130 0,004873 

1016 82 1 6,2832 1,25 837,5 32 2 4 107,77 80 130 0,004918 

1017 82 1 6,2832 1,25 837,5 32 2 4 108,06 80 130 0,004963 

1018 82 1 6,2832 1,25 837,5 32 2 4 108,35 80 130 0,005007 

1019 82 1 6,2832 1,25 837,5 32 2 4 108,63 80 130 0,005050 

1020 82 1 6,2832 1,25 837,5 32 2 4 108,91 80 130 0,005093 

1021 82 1 6,2832 1,25 837,5 32 2 4 109,19 80 130 0,005134 

1022 82 1 6,2832 1,25 837,5 32 2 4 109,94 80 130 0,005247 

1023 82 1 6,2832 1,25 837,5 32 2 4 109,68 80 130 0,005209 

1024 82 1 6,2832 1,25 837,5 32 2 4 109,42 80 130 0,005169 

1025 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005128 

1026 82 1 6,2832 1,25 837,5 32 2 4 108,87 80 130 0,005086 

1027 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

1028 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,005000 

1029 82 1 6,2832 1,25 837,5 32 2 4 108,01 80 130 0,004955 

1030 82 1 6,2832 1,25 837,5 32 2 4 107,71 80 130 0,004910 

1031 82 1 6,2832 1,25 837,5 32 2 4 107,41 80 130 0,004864 

1032 82 1 6,2832 1,25 837,5 32 2 4 107,11 80 130 0,004817 

1033 82 1 6,2832 1,25 837,5 32 2 4 106,80 80 130 0,004769 

1034 82 1 6,2832 1,25 837,5 32 2 4 106,49 80 130 0,004721 

1035 82 1 6,2832 1,25 837,5 32 2 4 106,18 80 130 0,004673 

1036 82 1 6,2832 1,25 837,5 32 2 4 105,87 80 130 0,004625 

1037 82 1 6,2832 1,25 837,5 32 2 4 105,56 80 130 0,004577 

1038 82 1 6,2832 1,25 837,5 32 2 4 105,26 80 130 0,004530 

1039 82 1 6,2832 1,25 837,5 32 2 4 104,97 80 130 0,004483 

1040 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004439 

1041 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004397 

1042 82 1 6,2832 1,25 837,5 32 2 4 104,17 80 130 0,004357 

1043 82 1 6,2832 1,25 837,5 32 2 4 103,94 80 130 0,004321 

1044 82 1 6,2832 1,25 837,5 32 2 4 103,74 80 130 0,004290 

1045 82 1 6,2832 1,25 837,5 32 2 4 103,58 80 130 0,004264 

1046 82 1 6,2832 1,25 837,5 32 2 4 103,45 80 130 0,004244 

1047 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1048 82 1 6,2832 1,25 837,5 32 2 4 103,32 80 130 0,004223 

1049 82 1 6,2832 1,25 837,5 32 2 4 103,32 80 130 0,004223 

1050 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 

1051 82 1 6,2832 1,25 837,5 32 2 4 103,45 80 130 0,004244 

1052 82 1 6,2832 1,25 837,5 32 2 4 103,58 80 130 0,004264 

1053 82 1 6,2832 1,25 837,5 32 2 4 103,74 80 130 0,004290 

1054 82 1 6,2832 1,25 837,5 32 2 4 103,94 80 130 0,004321 

1055 82 1 6,2832 1,25 837,5 32 2 4 104,17 80 130 0,004357 

1056 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004397 

1057 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004439 

1058 82 1 6,2832 1,25 837,5 32 2 4 104,97 80 130 0,004483 

1059 82 1 6,2832 1,25 837,5 32 2 4 105,26 80 130 0,004530 

1060 82 1 6,2832 1,25 837,5 32 2 4 105,56 80 130 0,004577 

1061 82 1 6,2832 1,25 837,5 32 2 4 105,87 80 130 0,004625 

1062 82 1 6,2832 1,25 837,5 32 2 4 106,18 80 130 0,004673 

1063 82 1 6,2832 1,25 837,5 32 2 4 106,49 80 130 0,004721 

1064 82 1 6,2832 1,25 837,5 32 2 4 106,80 80 130 0,004769 

1065 82 1 6,2832 1,25 837,5 32 2 4 107,11 80 130 0,004817 

1066 82 1 6,2832 1,25 837,5 32 2 4 107,41 80 130 0,004864 

1067 82 1 6,2832 1,25 837,5 32 2 4 107,71 80 130 0,004910 

1068 82 1 6,2832 1,25 837,5 32 2 4 108,01 80 130 0,004955 

1069 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,005000 

1070 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

1071 82 1 6,2832 1,25 837,5 32 2 4 108,87 80 130 0,005086 

1072 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005128 

1073 82 1 6,2832 1,25 837,5 32 2 4 109,92 80 130 0,005244 

1074 82 1 6,2832 1,25 837,5 32 2 4 109,65 80 130 0,005205 

1075 82 1 6,2832 1,25 837,5 32 2 4 109,39 80 130 0,005165 

1076 82 1 6,2832 1,25 837,5 32 2 4 109,12 80 130 0,005123 

1077 82 1 6,2832 1,25 837,5 32 2 4 108,84 80 130 0,005081 

1078 82 1 6,2832 1,25 837,5 32 2 4 108,56 80 130 0,005038 

1079 82 1 6,2832 1,25 837,5 32 2 4 108,27 80 130 0,004994 

1080 82 1 6,2832 1,25 837,5 32 2 4 107,97 80 130 0,004949 

1081 82 1 6,2832 1,25 837,5 32 2 4 107,67 80 130 0,004904 

1082 82 1 6,2832 1,25 837,5 32 2 4 107,37 80 130 0,004857 

1083 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

1084 82 1 6,2832 1,25 837,5 32 2 4 106,75 80 130 0,004761 

1085 82 1 6,2832 1,25 837,5 32 2 4 106,44 80 130 0,004713 

1086 82 1 6,2832 1,25 837,5 32 2 4 106,12 80 130 0,004664 

1087 82 1 6,2832 1,25 837,5 32 2 4 105,81 80 130 0,004615 

1088 82 1 6,2832 1,25 837,5 32 2 4 105,49 80 130 0,004566 

1089 82 1 6,2832 1,25 837,5 32 2 4 105,19 80 130 0,004518 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1090 82 1 6,2832 1,25 837,5 32 2 4 104,89 80 130 0,004471 

1091 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

1092 82 1 6,2832 1,25 837,5 32 2 4 104,33 80 130 0,004383 

1093 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1094 82 1 6,2832 1,25 837,5 32 2 4 103,84 80 130 0,004306 

1095 82 1 6,2832 1,25 837,5 32 2 4 103,64 80 130 0,004274 

1096 82 1 6,2832 1,25 837,5 32 2 4 103,47 80 130 0,004247 

1097 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1098 82 1 6,2832 1,25 837,5 32 2 4 103,25 80 130 0,004212 

1099 82 1 6,2832 1,25 837,5 32 2 4 103,21 80 130 0,004205 

1100 82 1 6,2832 1,25 837,5 32 2 4 103,21 80 130 0,004205 

1101 82 1 6,2832 1,25 837,5 32 2 4 103,25 80 130 0,004212 

1102 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1103 82 1 6,2832 1,25 837,5 32 2 4 103,47 80 130 0,004247 

1104 82 1 6,2832 1,25 837,5 32 2 4 103,64 80 130 0,004274 

1105 82 1 6,2832 1,25 837,5 32 2 4 103,84 80 130 0,004306 

1106 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1107 82 1 6,2832 1,25 837,5 32 2 4 104,33 80 130 0,004383 

1108 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

1109 82 1 6,2832 1,25 837,5 32 2 4 104,89 80 130 0,004471 

1110 82 1 6,2832 1,25 837,5 32 2 4 105,19 80 130 0,004518 

1111 82 1 6,2832 1,25 837,5 32 2 4 105,49 80 130 0,004566 

1112 82 1 6,2832 1,25 837,5 32 2 4 105,81 80 130 0,004615 

1113 82 1 6,2832 1,25 837,5 32 2 4 106,12 80 130 0,004664 

1114 82 1 6,2832 1,25 837,5 32 2 4 106,44 80 130 0,004713 

1115 82 1 6,2832 1,25 837,5 32 2 4 106,75 80 130 0,004761 

1116 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004810 

1117 82 1 6,2832 1,25 837,5 32 2 4 107,37 80 130 0,004857 

1118 82 1 6,2832 1,25 837,5 32 2 4 107,67 80 130 0,004904 

1119 82 1 6,2832 1,25 837,5 32 2 4 107,97 80 130 0,004949 

1120 82 1 6,2832 1,25 837,5 32 2 4 108,27 80 130 0,004994 

1121 82 1 6,2832 1,25 837,5 32 2 4 108,56 80 130 0,005038 

1122 82 1 6,2832 1,25 837,5 32 2 4 108,84 80 130 0,005081 

1123 82 1 6,2832 1,25 837,5 32 2 4 109,12 80 130 0,005123 

1124 82 1 6,2832 1,25 837,5 32 2 4 109,90 80 130 0,005242 

1125 82 1 6,2832 1,25 837,5 32 2 4 109,64 80 130 0,005202 

1126 82 1 6,2832 1,25 837,5 32 2 4 109,37 80 130 0,005162 

1127 82 1 6,2832 1,25 837,5 32 2 4 109,10 80 130 0,005121 

1128 82 1 6,2832 1,25 837,5 32 2 4 108,82 80 130 0,005079 

1129 82 1 6,2832 1,25 837,5 32 2 4 108,54 80 130 0,005035 

1130 82 1 6,2832 1,25 837,5 32 2 4 108,25 80 130 0,004991 

1131 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1132 82 1 6,2832 1,25 837,5 32 2 4 107,65 80 130 0,004900 

1133 82 1 6,2832 1,25 837,5 32 2 4 107,34 80 130 0,004853 

1134 82 1 6,2832 1,25 837,5 32 2 4 107,03 80 130 0,004805 

1135 82 1 6,2832 1,25 837,5 32 2 4 106,72 80 130 0,004757 

1136 82 1 6,2832 1,25 837,5 32 2 4 106,40 80 130 0,004708 

1137 82 1 6,2832 1,25 837,5 32 2 4 106,09 80 130 0,004659 

1138 82 1 6,2832 1,25 837,5 32 2 4 105,77 80 130 0,004609 

1139 82 1 6,2832 1,25 837,5 32 2 4 105,45 80 130 0,004560 

1140 82 1 6,2832 1,25 837,5 32 2 4 105,14 80 130 0,004511 

1141 82 1 6,2832 1,25 837,5 32 2 4 104,84 80 130 0,004464 

1142 82 1 6,2832 1,25 837,5 32 2 4 104,55 80 130 0,004418 

1143 82 1 6,2832 1,25 837,5 32 2 4 104,27 80 130 0,004374 

1144 82 1 6,2832 1,25 837,5 32 2 4 104,02 80 130 0,004334 

1145 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

1146 82 1 6,2832 1,25 837,5 32 2 4 103,58 80 130 0,004264 

1147 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1148 82 1 6,2832 1,25 837,5 32 2 4 103,28 80 130 0,004216 

1149 82 1 6,2832 1,25 837,5 32 2 4 103,19 80 130 0,004201 

1150 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1151 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1152 82 1 6,2832 1,25 837,5 32 2 4 103,19 80 130 0,004201 

1153 82 1 6,2832 1,25 837,5 32 2 4 103,28 80 130 0,004216 

1154 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1155 82 1 6,2832 1,25 837,5 32 2 4 103,58 80 130 0,004264 

1156 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

1157 82 1 6,2832 1,25 837,5 32 2 4 104,02 80 130 0,004334 

1158 82 1 6,2832 1,25 837,5 32 2 4 104,27 80 130 0,004374 

1159 82 1 6,2832 1,25 837,5 32 2 4 104,55 80 130 0,004418 

1160 82 1 6,2832 1,25 837,5 32 2 4 104,84 80 130 0,004464 

1161 82 1 6,2832 1,25 837,5 32 2 4 105,14 80 130 0,004511 

1162 82 1 6,2832 1,25 837,5 32 2 4 105,45 80 130 0,004560 

1163 82 1 6,2832 1,25 837,5 32 2 4 105,77 80 130 0,004609 

1164 82 1 6,2832 1,25 837,5 32 2 4 106,09 80 130 0,004659 

1165 82 1 6,2832 1,25 837,5 32 2 4 106,40 80 130 0,004708 

1166 82 1 6,2832 1,25 837,5 32 2 4 106,72 80 130 0,004757 

1167 82 1 6,2832 1,25 837,5 32 2 4 107,03 80 130 0,004805 

1168 82 1 6,2832 1,25 837,5 32 2 4 107,34 80 130 0,004853 

1169 82 1 6,2832 1,25 837,5 32 2 4 107,65 80 130 0,004900 

1170 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

1171 82 1 6,2832 1,25 837,5 32 2 4 108,25 80 130 0,004991 

1172 82 1 6,2832 1,25 837,5 32 2 4 108,54 80 130 0,005035 

1173 82 1 6,2832 1,25 837,5 32 2 4 108,82 80 130 0,005079 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 
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1174 82 1 6,2832 1,25 837,5 32 2 4 109,10 80 130 0,005121 

1175 82 1 6,2832 1,25 837,5 32 2 4 103,53 80 130 0,004256 

1176 82 1 6,2832 1,25 837,5 32 2 4 102,96 80 130 0,004165 

1177 82 1 6,2832 1,25 837,5 32 2 4 102,37 80 130 0,004070 

1178 82 1 6,2832 1,25 837,5 32 2 4 101,75 80 130 0,003969 

1179 82 1 6,2832 1,25 837,5 32 2 4 101,09 80 130 0,003863 

1180 82 1 6,2832 1,25 837,5 32 2 4 100,41 80 130 0,003751 

1181 82 1 6,2832 1,25 837,5 32 2 4 99,70 80 130 0,003635 

1182 82 1 6,2832 1,25 837,5 32 2 4 103,38 80 130 0,004232 

1183 82 1 6,2832 1,25 837,5 32 2 4 102,79 80 130 0,004138 

1184 82 1 6,2832 1,25 837,5 32 2 4 102,17 80 130 0,004038 

1185 82 1 6,2832 1,25 837,5 32 2 4 101,52 80 130 0,003932 

1186 82 1 6,2832 1,25 837,5 32 2 4 100,82 80 130 0,003819 

1187 82 1 6,2832 1,25 837,5 32 2 4 100,09 80 130 0,003699 

1188 82 1 6,2832 1,25 837,5 32 2 4 99,33 80 130 0,003573 

1189 82 1 6,2832 1,25 837,5 32 2 4 103,27 80 130 0,004214 

1190 82 1 6,2832 1,25 837,5 32 2 4 102,66 80 130 0,004117 

1191 82 1 6,2832 1,25 837,5 32 2 4 102,02 80 130 0,004014 

1192 82 1 6,2832 1,25 837,5 32 2 4 101,34 80 130 0,003904 

1193 82 1 6,2832 1,25 837,5 32 2 4 100,62 80 130 0,003786 

1194 82 1 6,2832 1,25 837,5 32 2 4 99,85 80 130 0,003660 

1195 82 1 6,2832 1,25 837,5 32 2 4 99,04 80 130 0,003525 

1196 82 1 6,2832 1,25 837,5 32 2 4 103,20 80 130 0,004203 

1197 82 1 6,2832 1,25 837,5 32 2 4 102,58 80 130 0,004105 

1198 82 1 6,2832 1,25 837,5 32 2 4 101,93 80 130 0,003999 

1199 82 1 6,2832 1,25 837,5 32 2 4 101,24 80 130 0,003887 

1200 82 1 6,2832 1,25 837,5 32 2 4 100,50 80 130 0,003765 

1201 82 1 6,2832 1,25 837,5 32 2 4 99,70 80 130 0,003635 

1202 82 1 6,2832 1,25 837,5 32 2 4 98,86 80 130 0,003494 

1203 82 1 6,2832 1,25 837,5 32 2 4 103,17 80 130 0,004199 

1204 82 1 6,2832 1,25 837,5 32 2 4 102,56 80 130 0,004100 

1205 82 1 6,2832 1,25 837,5 32 2 4 101,90 80 130 0,003994 

1206 82 1 6,2832 1,25 837,5 32 2 4 101,20 80 130 0,003881 

1207 82 1 6,2832 1,25 837,5 32 2 4 100,45 80 130 0,003758 

1208 82 1 6,2832 1,25 837,5 32 2 4 99,65 80 130 0,003626 

1209 82 1 6,2832 1,25 837,5 32 2 4 98,80 80 130 0,003484 

1210 82 1 6,2832 1,25 837,5 32 2 4 103,20 80 130 0,004203 

1211 82 1 6,2832 1,25 837,5 32 2 4 102,58 80 130 0,004105 

1212 82 1 6,2832 1,25 837,5 32 2 4 101,93 80 130 0,003999 

1213 82 1 6,2832 1,25 837,5 32 2 4 101,24 80 130 0,003887 

1214 82 1 6,2832 1,25 837,5 32 2 4 100,50 80 130 0,003765 

1215 82 1 6,2832 1,25 837,5 32 2 4 99,70 80 130 0,003635 
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1216 82 1 6,2832 1,25 837,5 32 2 4 98,86 80 130 0,003494 

1217 82 1 6,2832 1,25 837,5 32 2 4 103,27 80 130 0,004214 

1218 82 1 6,2832 1,25 837,5 32 2 4 102,66 80 130 0,004117 

1219 82 1 6,2832 1,25 837,5 32 2 4 102,02 80 130 0,004014 

1220 82 1 6,2832 1,25 837,5 32 2 4 101,34 80 130 0,003904 

1221 82 1 6,2832 1,25 837,5 32 2 4 100,62 80 130 0,003786 

1222 82 1 6,2832 1,25 837,5 32 2 4 99,85 80 130 0,003660 

1223 82 1 6,2832 1,25 837,5 32 2 4 99,04 80 130 0,003525 

1224 82 1 6,2832 1,25 837,5 32 2 4 103,38 80 130 0,004232 

1225 82 1 6,2832 1,25 837,5 32 2 4 102,79 80 130 0,004138 

1226 82 1 6,2832 1,25 837,5 32 2 4 102,17 80 130 0,004038 

1227 82 1 6,2832 1,25 837,5 32 2 4 101,52 80 130 0,003932 

1228 82 1 6,2832 1,25 837,5 32 2 4 100,82 80 130 0,003819 

1229 82 1 6,2832 1,25 837,5 32 2 4 100,09 80 130 0,003699 

1230 82 1 6,2832 1,25 837,5 32 2 4 99,33 80 130 0,003573 

1231 82 1 6,2832 1,25 837,5 32 2 4 103,53 80 130 0,004256 

1232 82 1 6,2832 1,25 837,5 32 2 4 102,96 80 130 0,004165 

1233 82 1 6,2832 1,25 837,5 32 2 4 102,37 80 130 0,004070 

1234 82 1 6,2832 1,25 837,5 32 2 4 101,75 80 130 0,003969 

1235 82 1 6,2832 1,25 837,5 32 2 4 101,09 80 130 0,003863 

1236 82 1 6,2832 1,25 837,5 32 2 4 100,41 80 130 0,003751 

1237 82 1 6,2832 1,25 837,5 32 2 4 99,70 80 130 0,003635 

1238 82 1 6,2832 1,25 837,5 32 2 4 102,62 80 130 0,004111 

1239 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1240 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1241 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1242 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1243 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

1244 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

1245 82 1 6,2832 1,25 837,5 32 2 4 97,18 80 130 0,003211 

1246 82 1 6,2832 1,25 837,5 32 2 4 96,26 80 130 0,003055 

1247 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

1248 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

1249 82 1 6,2832 1,25 837,5 32 2 4 94,12 80 130 0,002684 

1250 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

1251 82 1 6,2832 1,25 837,5 32 2 4 94,12 80 130 0,002684 

1252 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

1253 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

1254 82 1 6,2832 1,25 837,5 32 2 4 96,26 80 130 0,003055 

1255 82 1 6,2832 1,25 837,5 32 2 4 97,18 80 130 0,003211 

1256 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

1257 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 
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1258 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1259 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1260 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1261 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1262 82 1 6,2832 1,25 837,5 32 2 4 102,62 80 130 0,004111 

1263 82 1 6,2832 1,25 837,5 32 2 4 103,23 80 130 0,004208 

1264 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1265 82 1 6,2832 1,25 837,5 32 2 4 102,52 80 130 0,004094 

1266 82 1 6,2832 1,25 837,5 32 2 4 101,86 80 130 0,003987 

1267 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1268 82 1 6,2832 1,25 837,5 32 2 4 100,39 80 130 0,003747 

1269 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1270 82 1 6,2832 1,25 837,5 32 2 4 98,70 80 130 0,003468 

1271 82 1 6,2832 1,25 837,5 32 2 4 97,77 80 130 0,003312 

1272 82 1 6,2832 1,25 837,5 32 2 4 96,79 80 130 0,003146 

1273 82 1 6,2832 1,25 837,5 32 2 4 95,79 80 130 0,002973 

1274 82 1 6,2832 1,25 837,5 32 2 4 94,80 80 130 0,002803 

1275 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

1276 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

1277 82 1 6,2832 1,25 837,5 32 2 4 93,08 80 130 0,002500 

1278 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

1279 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

1280 82 1 6,2832 1,25 837,5 32 2 4 94,80 80 130 0,002803 

1281 82 1 6,2832 1,25 837,5 32 2 4 95,79 80 130 0,002973 

1282 82 1 6,2832 1,25 837,5 32 2 4 96,79 80 130 0,003146 

1283 82 1 6,2832 1,25 837,5 32 2 4 97,77 80 130 0,003312 

1284 82 1 6,2832 1,25 837,5 32 2 4 98,70 80 130 0,003468 

1285 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1286 82 1 6,2832 1,25 837,5 32 2 4 100,39 80 130 0,003747 

1287 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1288 82 1 6,2832 1,25 837,5 32 2 4 101,86 80 130 0,003987 

1289 82 1 6,2832 1,25 837,5 32 2 4 102,52 80 130 0,004094 

1290 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1291 82 1 6,2832 1,25 837,5 32 2 4 103,09 80 130 0,004186 

1292 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1293 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1294 82 1 6,2832 1,25 837,5 32 2 4 101,07 80 130 0,003860 

1295 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1296 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1297 82 1 6,2832 1,25 837,5 32 2 4 98,57 80 130 0,003446 

1298 82 1 6,2832 1,25 837,5 32 2 4 97,61 80 130 0,003285 

1299 82 1 6,2832 1,25 837,5 32 2 4 96,59 80 130 0,003111 

 

 



280 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1300 82 1 6,2832 1,25 837,5 32 2 4 95,53 80 130 0,002929 

1301 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

1302 82 1 6,2832 1,25 837,5 32 2 4 93,53 80 130 0,002579 

1303 82 1 6,2832 1,25 837,5 32 2 4 92,84 80 130 0,002458 

1304 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

1305 82 1 6,2832 1,25 837,5 32 2 4 92,84 80 130 0,002458 

1306 82 1 6,2832 1,25 837,5 32 2 4 93,53 80 130 0,002579 

1307 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

1308 82 1 6,2832 1,25 837,5 32 2 4 95,53 80 130 0,002929 

1309 82 1 6,2832 1,25 837,5 32 2 4 96,59 80 130 0,003111 

1310 82 1 6,2832 1,25 837,5 32 2 4 97,61 80 130 0,003285 

1311 82 1 6,2832 1,25 837,5 32 2 4 98,57 80 130 0,003446 

1312 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1313 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1314 82 1 6,2832 1,25 837,5 32 2 4 101,07 80 130 0,003860 

1315 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1316 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1317 82 1 6,2832 1,25 837,5 32 2 4 103,09 80 130 0,004186 

1318 82 1 6,2832 1,25 837,5 32 2 4 103,09 80 130 0,004186 

1319 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1320 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1321 82 1 6,2832 1,25 837,5 32 2 4 101,07 80 130 0,003860 

1322 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1323 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1324 82 1 6,2832 1,25 837,5 32 2 4 98,57 80 130 0,003446 

1325 82 1 6,2832 1,25 837,5 32 2 4 97,61 80 130 0,003285 

1326 82 1 6,2832 1,25 837,5 32 2 4 96,59 80 130 0,003111 

1327 82 1 6,2832 1,25 837,5 32 2 4 95,53 80 130 0,002929 

1328 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

1329 82 1 6,2832 1,25 837,5 32 2 4 93,53 80 130 0,002579 

1330 82 1 6,2832 1,25 837,5 32 2 4 92,84 80 130 0,002458 

1331 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

1332 82 1 6,2832 1,25 837,5 32 2 4 92,84 80 130 0,002458 

1333 82 1 6,2832 1,25 837,5 32 2 4 93,53 80 130 0,002579 

1334 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

1335 82 1 6,2832 1,25 837,5 32 2 4 95,53 80 130 0,002929 

1336 82 1 6,2832 1,25 837,5 32 2 4 96,59 80 130 0,003111 

1337 82 1 6,2832 1,25 837,5 32 2 4 97,61 80 130 0,003285 

1338 82 1 6,2832 1,25 837,5 32 2 4 98,57 80 130 0,003446 

1339 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1340 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1341 82 1 6,2832 1,25 837,5 32 2 4 101,07 80 130 0,003860 

 

 



281 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1342 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1343 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1344 82 1 6,2832 1,25 837,5 32 2 4 103,09 80 130 0,004186 

1345 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1346 82 1 6,2832 1,25 837,5 32 2 4 102,52 80 130 0,004094 

1347 82 1 6,2832 1,25 837,5 32 2 4 101,86 80 130 0,003987 

1348 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1349 82 1 6,2832 1,25 837,5 32 2 4 100,39 80 130 0,003747 

1350 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1351 82 1 6,2832 1,25 837,5 32 2 4 98,70 80 130 0,003468 

1352 82 1 6,2832 1,25 837,5 32 2 4 97,77 80 130 0,003312 

1353 82 1 6,2832 1,25 837,5 32 2 4 96,79 80 130 0,003146 

1354 82 1 6,2832 1,25 837,5 32 2 4 95,79 80 130 0,002973 

1355 82 1 6,2832 1,25 837,5 32 2 4 94,80 80 130 0,002803 

1356 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

1357 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

1358 82 1 6,2832 1,25 837,5 32 2 4 93,08 80 130 0,002500 

1359 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

1360 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

1361 82 1 6,2832 1,25 837,5 32 2 4 94,80 80 130 0,002803 

1362 82 1 6,2832 1,25 837,5 32 2 4 95,79 80 130 0,002973 

1363 82 1 6,2832 1,25 837,5 32 2 4 96,79 80 130 0,003146 

1364 82 1 6,2832 1,25 837,5 32 2 4 97,77 80 130 0,003312 

1365 82 1 6,2832 1,25 837,5 32 2 4 98,70 80 130 0,003468 

1366 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1367 82 1 6,2832 1,25 837,5 32 2 4 100,39 80 130 0,003747 

1368 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1369 82 1 6,2832 1,25 837,5 32 2 4 101,86 80 130 0,003987 

1370 82 1 6,2832 1,25 837,5 32 2 4 102,52 80 130 0,004094 

1371 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1372 82 1 6,2832 1,25 837,5 32 2 4 103,23 80 130 0,004208 

1373 82 1 6,2832 1,25 837,5 32 2 4 102,62 80 130 0,004111 

1374 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1375 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1376 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1377 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1378 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

1379 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

1380 82 1 6,2832 1,25 837,5 32 2 4 97,18 80 130 0,003211 

1381 82 1 6,2832 1,25 837,5 32 2 4 96,26 80 130 0,003055 

1382 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

1383 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

 

 



282 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1384 82 1 6,2832 1,25 837,5 32 2 4 94,12 80 130 0,002684 

1385 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

1386 82 1 6,2832 1,25 837,5 32 2 4 94,12 80 130 0,002684 

1387 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

1388 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

1389 82 1 6,2832 1,25 837,5 32 2 4 96,26 80 130 0,003055 

1390 82 1 6,2832 1,25 837,5 32 2 4 97,18 80 130 0,003211 

1391 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

1392 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

1393 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1394 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1395 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1396 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1397 82 1 6,2832 1,25 837,5 32 2 4 102,62 80 130 0,004111 

1398 82 1 6,2832 1,25 837,5 32 2 4 103,23 80 130 0,004208 

1399 82 1 6,2832 1,25 837,5 32 2 4 104,83 80 130 0,004461 

1400 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

1401 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1402 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004284 

1403 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1404 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

1405 82 1 6,2832 1,25 837,5 32 2 4 102,68 80 130 0,004119 

1406 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1407 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1408 82 1 6,2832 1,25 837,5 32 2 4 101,92 80 130 0,003997 

1409 82 1 6,2832 1,25 837,5 32 2 4 101,76 80 130 0,003972 

1410 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

1411 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1412 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

1413 82 1 6,2832 1,25 837,5 32 2 4 101,76 80 130 0,003972 

1414 82 1 6,2832 1,25 837,5 32 2 4 101,92 80 130 0,003997 

1415 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1416 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1417 82 1 6,2832 1,25 837,5 32 2 4 102,68 80 130 0,004119 

1418 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

1419 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1420 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004284 

1421 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1422 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

1423 82 1 6,2832 1,25 837,5 32 2 4 104,83 80 130 0,004461 

1424 82 1 6,2832 1,25 837,5 32 2 4 105,20 80 130 0,004521 

1425 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

 

 



283 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1426 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

1427 82 1 6,2832 1,25 837,5 32 2 4 104,20 80 130 0,004363 

1428 82 1 6,2832 1,25 837,5 32 2 4 103,80 80 130 0,004300 

1429 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1430 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1431 82 1 6,2832 1,25 837,5 32 2 4 102,65 80 130 0,004115 

1432 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

1433 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1434 82 1 6,2832 1,25 837,5 32 2 4 101,70 80 130 0,003961 

1435 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1436 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1437 82 1 6,2832 1,25 837,5 32 2 4 101,18 80 130 0,003878 

1438 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1439 82 1 6,2832 1,25 837,5 32 2 4 101,18 80 130 0,003878 

1440 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1441 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1442 82 1 6,2832 1,25 837,5 32 2 4 101,70 80 130 0,003961 

1443 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1444 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

1445 82 1 6,2832 1,25 837,5 32 2 4 102,65 80 130 0,004115 

1446 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1447 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1448 82 1 6,2832 1,25 837,5 32 2 4 103,80 80 130 0,004300 

1449 82 1 6,2832 1,25 837,5 32 2 4 104,20 80 130 0,004363 

1450 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

1451 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

1452 82 1 6,2832 1,25 837,5 32 2 4 104,81 80 130 0,004459 

1453 82 1 6,2832 1,25 837,5 32 2 4 104,40 80 130 0,004394 

1454 82 1 6,2832 1,25 837,5 32 2 4 103,98 80 130 0,004328 

1455 82 1 6,2832 1,25 837,5 32 2 4 103,56 80 130 0,004261 

1456 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1457 82 1 6,2832 1,25 837,5 32 2 4 102,73 80 130 0,004128 

1458 82 1 6,2832 1,25 837,5 32 2 4 102,33 80 130 0,004063 

1459 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1460 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1461 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1462 82 1 6,2832 1,25 837,5 32 2 4 101,04 80 130 0,003854 

1463 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

1464 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

1465 82 1 6,2832 1,25 837,5 32 2 4 100,68 80 130 0,003796 

1466 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

1467 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

 

 



284 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1468 82 1 6,2832 1,25 837,5 32 2 4 101,04 80 130 0,003854 

1469 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1470 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1471 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1472 82 1 6,2832 1,25 837,5 32 2 4 102,33 80 130 0,004063 

1473 82 1 6,2832 1,25 837,5 32 2 4 102,73 80 130 0,004128 

1474 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1475 82 1 6,2832 1,25 837,5 32 2 4 103,56 80 130 0,004261 

1476 82 1 6,2832 1,25 837,5 32 2 4 103,98 80 130 0,004328 

1477 82 1 6,2832 1,25 837,5 32 2 4 104,40 80 130 0,004394 

1478 82 1 6,2832 1,25 837,5 32 2 4 104,81 80 130 0,004459 

1479 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

1480 82 1 6,2832 1,25 837,5 32 2 4 104,22 80 130 0,004366 

1481 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

1482 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1483 82 1 6,2832 1,25 837,5 32 2 4 102,90 80 130 0,004156 

1484 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1485 82 1 6,2832 1,25 837,5 32 2 4 102,04 80 130 0,004017 

1486 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1487 82 1 6,2832 1,25 837,5 32 2 4 101,26 80 130 0,003889 

1488 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1489 82 1 6,2832 1,25 837,5 32 2 4 100,64 80 130 0,003789 

1490 82 1 6,2832 1,25 837,5 32 2 4 100,43 80 130 0,003755 

1491 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1492 82 1 6,2832 1,25 837,5 32 2 4 100,25 80 130 0,003726 

1493 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1494 82 1 6,2832 1,25 837,5 32 2 4 100,43 80 130 0,003755 

1495 82 1 6,2832 1,25 837,5 32 2 4 100,64 80 130 0,003789 

1496 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1497 82 1 6,2832 1,25 837,5 32 2 4 101,26 80 130 0,003889 

1498 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1499 82 1 6,2832 1,25 837,5 32 2 4 102,04 80 130 0,004017 

1500 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1501 82 1 6,2832 1,25 837,5 32 2 4 102,90 80 130 0,004156 

1502 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1503 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

1504 82 1 6,2832 1,25 837,5 32 2 4 104,22 80 130 0,004366 

1505 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

1506 82 1 6,2832 1,25 837,5 32 2 4 104,52 80 130 0,004413 

1507 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1508 82 1 6,2832 1,25 837,5 32 2 4 103,62 80 130 0,004271 

1509 82 1 6,2832 1,25 837,5 32 2 4 103,16 80 130 0,004197 

 

 



285 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1510 82 1 6,2832 1,25 837,5 32 2 4 102,70 80 130 0,004123 

1511 82 1 6,2832 1,25 837,5 32 2 4 102,24 80 130 0,004050 

1512 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1513 82 1 6,2832 1,25 837,5 32 2 4 101,36 80 130 0,003907 

1514 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1515 82 1 6,2832 1,25 837,5 32 2 4 100,60 80 130 0,003782 

1516 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1517 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1518 82 1 6,2832 1,25 837,5 32 2 4 99,93 80 130 0,003672 

1519 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

1520 82 1 6,2832 1,25 837,5 32 2 4 99,93 80 130 0,003672 

1521 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1522 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1523 82 1 6,2832 1,25 837,5 32 2 4 100,60 80 130 0,003782 

1524 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1525 82 1 6,2832 1,25 837,5 32 2 4 101,36 80 130 0,003907 

1526 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1527 82 1 6,2832 1,25 837,5 32 2 4 102,24 80 130 0,004050 

1528 82 1 6,2832 1,25 837,5 32 2 4 102,70 80 130 0,004123 

1529 82 1 6,2832 1,25 837,5 32 2 4 103,16 80 130 0,004197 

1530 82 1 6,2832 1,25 837,5 32 2 4 103,62 80 130 0,004271 

1531 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1532 82 1 6,2832 1,25 837,5 32 2 4 104,52 80 130 0,004413 

1533 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004397 

1534 82 1 6,2832 1,25 837,5 32 2 4 103,96 80 130 0,004325 

1535 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

1536 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1537 82 1 6,2832 1,25 837,5 32 2 4 102,54 80 130 0,004098 

1538 82 1 6,2832 1,25 837,5 32 2 4 102,07 80 130 0,004021 

1539 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1540 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1541 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

1542 82 1 6,2832 1,25 837,5 32 2 4 100,34 80 130 0,003740 

1543 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1544 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1545 82 1 6,2832 1,25 837,5 32 2 4 99,63 80 130 0,003622 

1546 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1547 82 1 6,2832 1,25 837,5 32 2 4 99,63 80 130 0,003622 

1548 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1549 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1550 82 1 6,2832 1,25 837,5 32 2 4 100,34 80 130 0,003740 

1551 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

 

 



286 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1552 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1553 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1554 82 1 6,2832 1,25 837,5 32 2 4 102,07 80 130 0,004021 

1555 82 1 6,2832 1,25 837,5 32 2 4 102,54 80 130 0,004098 

1556 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1557 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

1558 82 1 6,2832 1,25 837,5 32 2 4 103,96 80 130 0,004325 

1559 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004397 

1560 82 1 6,2832 1,25 837,5 32 2 4 104,35 80 130 0,004386 

1561 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

1562 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1563 82 1 6,2832 1,25 837,5 32 2 4 102,93 80 130 0,004160 

1564 82 1 6,2832 1,25 837,5 32 2 4 102,44 80 130 0,004081 

1565 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1566 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1567 82 1 6,2832 1,25 837,5 32 2 4 101,00 80 130 0,003847 

1568 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1569 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1570 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

1571 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1572 82 1 6,2832 1,25 837,5 32 2 4 99,41 80 130 0,003586 

1573 82 1 6,2832 1,25 837,5 32 2 4 99,36 80 130 0,003577 

1574 82 1 6,2832 1,25 837,5 32 2 4 99,41 80 130 0,003586 

1575 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1576 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

1577 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1578 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1579 82 1 6,2832 1,25 837,5 32 2 4 101,00 80 130 0,003847 

1580 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1581 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1582 82 1 6,2832 1,25 837,5 32 2 4 102,44 80 130 0,004081 

1583 82 1 6,2832 1,25 837,5 32 2 4 102,93 80 130 0,004160 

1584 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1585 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

1586 82 1 6,2832 1,25 837,5 32 2 4 104,35 80 130 0,004386 

1587 82 1 6,2832 1,25 837,5 32 2 4 104,31 80 130 0,004380 

1588 82 1 6,2832 1,25 837,5 32 2 4 103,84 80 130 0,004306 

1589 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 

1590 82 1 6,2832 1,25 837,5 32 2 4 102,88 80 130 0,004152 

1591 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1592 82 1 6,2832 1,25 837,5 32 2 4 101,89 80 130 0,003992 

1593 82 1 6,2832 1,25 837,5 32 2 4 101,40 80 130 0,003912 

 

 



287 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1594 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1595 82 1 6,2832 1,25 837,5 32 2 4 100,47 80 130 0,003762 

1596 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1597 82 1 6,2832 1,25 837,5 32 2 4 99,73 80 130 0,003639 

1598 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1599 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1600 82 1 6,2832 1,25 837,5 32 2 4 99,25 80 130 0,003559 

1601 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1602 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1603 82 1 6,2832 1,25 837,5 32 2 4 99,73 80 130 0,003639 

1604 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1605 82 1 6,2832 1,25 837,5 32 2 4 100,47 80 130 0,003762 

1606 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1607 82 1 6,2832 1,25 837,5 32 2 4 101,40 80 130 0,003912 

1608 82 1 6,2832 1,25 837,5 32 2 4 101,89 80 130 0,003992 

1609 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1610 82 1 6,2832 1,25 837,5 32 2 4 102,88 80 130 0,004152 

1611 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 

1612 82 1 6,2832 1,25 837,5 32 2 4 103,84 80 130 0,004306 

1613 82 1 6,2832 1,25 837,5 32 2 4 104,31 80 130 0,004380 

1614 82 1 6,2832 1,25 837,5 32 2 4 104,31 80 130 0,004380 

1615 82 1 6,2832 1,25 837,5 32 2 4 103,84 80 130 0,004306 

1616 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 

1617 82 1 6,2832 1,25 837,5 32 2 4 102,88 80 130 0,004152 

1618 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1619 82 1 6,2832 1,25 837,5 32 2 4 101,89 80 130 0,003992 

1620 82 1 6,2832 1,25 837,5 32 2 4 101,40 80 130 0,003912 

1621 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1622 82 1 6,2832 1,25 837,5 32 2 4 100,47 80 130 0,003762 

1623 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1624 82 1 6,2832 1,25 837,5 32 2 4 99,73 80 130 0,003639 

1625 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1626 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1627 82 1 6,2832 1,25 837,5 32 2 4 99,25 80 130 0,003559 

1628 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1629 82 1 6,2832 1,25 837,5 32 2 4 99,47 80 130 0,003595 

1630 82 1 6,2832 1,25 837,5 32 2 4 99,73 80 130 0,003639 

1631 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1632 82 1 6,2832 1,25 837,5 32 2 4 100,47 80 130 0,003762 

1633 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1634 82 1 6,2832 1,25 837,5 32 2 4 101,40 80 130 0,003912 

1635 82 1 6,2832 1,25 837,5 32 2 4 101,89 80 130 0,003992 

 

 



288 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1636 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1637 82 1 6,2832 1,25 837,5 32 2 4 102,88 80 130 0,004152 

1638 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 

1639 82 1 6,2832 1,25 837,5 32 2 4 103,84 80 130 0,004306 

1640 82 1 6,2832 1,25 837,5 32 2 4 104,31 80 130 0,004380 

1641 82 1 6,2832 1,25 837,5 32 2 4 104,35 80 130 0,004386 

1642 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

1643 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1644 82 1 6,2832 1,25 837,5 32 2 4 102,93 80 130 0,004160 

1645 82 1 6,2832 1,25 837,5 32 2 4 102,44 80 130 0,004081 

1646 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1647 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1648 82 1 6,2832 1,25 837,5 32 2 4 101,00 80 130 0,003847 

1649 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1650 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1651 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

1652 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1653 82 1 6,2832 1,25 837,5 32 2 4 99,41 80 130 0,003586 

1654 82 1 6,2832 1,25 837,5 32 2 4 99,36 80 130 0,003577 

1655 82 1 6,2832 1,25 837,5 32 2 4 99,41 80 130 0,003586 

1656 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1657 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

1658 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1659 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1660 82 1 6,2832 1,25 837,5 32 2 4 101,00 80 130 0,003847 

1661 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1662 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1663 82 1 6,2832 1,25 837,5 32 2 4 102,44 80 130 0,004081 

1664 82 1 6,2832 1,25 837,5 32 2 4 102,93 80 130 0,004160 

1665 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1666 82 1 6,2832 1,25 837,5 32 2 4 103,88 80 130 0,004312 

1667 82 1 6,2832 1,25 837,5 32 2 4 104,35 80 130 0,004386 

1668 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004397 

1669 82 1 6,2832 1,25 837,5 32 2 4 103,96 80 130 0,004325 

1670 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

1671 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1672 82 1 6,2832 1,25 837,5 32 2 4 102,54 80 130 0,004098 

1673 82 1 6,2832 1,25 837,5 32 2 4 102,07 80 130 0,004021 

1674 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1675 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1676 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

1677 82 1 6,2832 1,25 837,5 32 2 4 100,34 80 130 0,003740 

 

 



289 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1678 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1679 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1680 82 1 6,2832 1,25 837,5 32 2 4 99,63 80 130 0,003622 

1681 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1682 82 1 6,2832 1,25 837,5 32 2 4 99,63 80 130 0,003622 

1683 82 1 6,2832 1,25 837,5 32 2 4 99,78 80 130 0,003647 

1684 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1685 82 1 6,2832 1,25 837,5 32 2 4 100,34 80 130 0,003740 

1686 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

1687 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1688 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1689 82 1 6,2832 1,25 837,5 32 2 4 102,07 80 130 0,004021 

1690 82 1 6,2832 1,25 837,5 32 2 4 102,54 80 130 0,004098 

1691 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1692 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

1693 82 1 6,2832 1,25 837,5 32 2 4 103,96 80 130 0,004325 

1694 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004397 

1695 82 1 6,2832 1,25 837,5 32 2 4 104,52 80 130 0,004413 

1696 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1697 82 1 6,2832 1,25 837,5 32 2 4 103,62 80 130 0,004271 

1698 82 1 6,2832 1,25 837,5 32 2 4 103,16 80 130 0,004197 

1699 82 1 6,2832 1,25 837,5 32 2 4 102,70 80 130 0,004123 

1700 82 1 6,2832 1,25 837,5 32 2 4 102,24 80 130 0,004050 

1701 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1702 82 1 6,2832 1,25 837,5 32 2 4 101,36 80 130 0,003907 

1703 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1704 82 1 6,2832 1,25 837,5 32 2 4 100,60 80 130 0,003782 

1705 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1706 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1707 82 1 6,2832 1,25 837,5 32 2 4 99,93 80 130 0,003672 

1708 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

1709 82 1 6,2832 1,25 837,5 32 2 4 99,93 80 130 0,003672 

1710 82 1 6,2832 1,25 837,5 32 2 4 100,07 80 130 0,003695 

1711 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1712 82 1 6,2832 1,25 837,5 32 2 4 100,60 80 130 0,003782 

1713 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1714 82 1 6,2832 1,25 837,5 32 2 4 101,36 80 130 0,003907 

1715 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1716 82 1 6,2832 1,25 837,5 32 2 4 102,24 80 130 0,004050 

1717 82 1 6,2832 1,25 837,5 32 2 4 102,70 80 130 0,004123 

1718 82 1 6,2832 1,25 837,5 32 2 4 103,16 80 130 0,004197 

1719 82 1 6,2832 1,25 837,5 32 2 4 103,62 80 130 0,004271 

 

 



290 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1720 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1721 82 1 6,2832 1,25 837,5 32 2 4 104,52 80 130 0,004413 

1722 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

1723 82 1 6,2832 1,25 837,5 32 2 4 104,22 80 130 0,004366 

1724 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

1725 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1726 82 1 6,2832 1,25 837,5 32 2 4 102,90 80 130 0,004156 

1727 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1728 82 1 6,2832 1,25 837,5 32 2 4 102,04 80 130 0,004017 

1729 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1730 82 1 6,2832 1,25 837,5 32 2 4 101,26 80 130 0,003889 

1731 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1732 82 1 6,2832 1,25 837,5 32 2 4 100,64 80 130 0,003789 

1733 82 1 6,2832 1,25 837,5 32 2 4 100,43 80 130 0,003755 

1734 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1735 82 1 6,2832 1,25 837,5 32 2 4 100,25 80 130 0,003726 

1736 82 1 6,2832 1,25 837,5 32 2 4 100,30 80 130 0,003733 

1737 82 1 6,2832 1,25 837,5 32 2 4 100,43 80 130 0,003755 

1738 82 1 6,2832 1,25 837,5 32 2 4 100,64 80 130 0,003789 

1739 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1740 82 1 6,2832 1,25 837,5 32 2 4 101,26 80 130 0,003889 

1741 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1742 82 1 6,2832 1,25 837,5 32 2 4 102,04 80 130 0,004017 

1743 82 1 6,2832 1,25 837,5 32 2 4 102,46 80 130 0,004085 

1744 82 1 6,2832 1,25 837,5 32 2 4 102,90 80 130 0,004156 

1745 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1746 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004297 

1747 82 1 6,2832 1,25 837,5 32 2 4 104,22 80 130 0,004366 

1748 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

1749 82 1 6,2832 1,25 837,5 32 2 4 104,81 80 130 0,004459 

1750 82 1 6,2832 1,25 837,5 32 2 4 104,40 80 130 0,004394 

1751 82 1 6,2832 1,25 837,5 32 2 4 103,98 80 130 0,004328 

1752 82 1 6,2832 1,25 837,5 32 2 4 103,56 80 130 0,004261 

1753 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1754 82 1 6,2832 1,25 837,5 32 2 4 102,73 80 130 0,004128 

1755 82 1 6,2832 1,25 837,5 32 2 4 102,33 80 130 0,004063 

1756 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1757 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1758 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1759 82 1 6,2832 1,25 837,5 32 2 4 101,04 80 130 0,003854 

1760 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

1761 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

 

 



291 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

1762 82 1 6,2832 1,25 837,5 32 2 4 100,68 80 130 0,003796 

1763 82 1 6,2832 1,25 837,5 32 2 4 100,72 80 130 0,003803 

1764 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

1765 82 1 6,2832 1,25 837,5 32 2 4 101,04 80 130 0,003854 

1766 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1767 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

1768 82 1 6,2832 1,25 837,5 32 2 4 101,95 80 130 0,004002 

1769 82 1 6,2832 1,25 837,5 32 2 4 102,33 80 130 0,004063 

1770 82 1 6,2832 1,25 837,5 32 2 4 102,73 80 130 0,004128 

1771 82 1 6,2832 1,25 837,5 32 2 4 103,14 80 130 0,004194 

1772 82 1 6,2832 1,25 837,5 32 2 4 103,56 80 130 0,004261 

1773 82 1 6,2832 1,25 837,5 32 2 4 103,98 80 130 0,004328 

1774 82 1 6,2832 1,25 837,5 32 2 4 104,40 80 130 0,004394 

1775 82 1 6,2832 1,25 837,5 32 2 4 104,81 80 130 0,004459 

1776 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

1777 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

1778 82 1 6,2832 1,25 837,5 32 2 4 104,20 80 130 0,004363 

1779 82 1 6,2832 1,25 837,5 32 2 4 103,80 80 130 0,004300 

1780 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1781 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1782 82 1 6,2832 1,25 837,5 32 2 4 102,65 80 130 0,004115 

1783 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

1784 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1785 82 1 6,2832 1,25 837,5 32 2 4 101,70 80 130 0,003961 

1786 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1787 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1788 82 1 6,2832 1,25 837,5 32 2 4 101,18 80 130 0,003878 

1789 82 1 6,2832 1,25 837,5 32 2 4 101,15 80 130 0,003872 

1790 82 1 6,2832 1,25 837,5 32 2 4 101,18 80 130 0,003878 

1791 82 1 6,2832 1,25 837,5 32 2 4 101,29 80 130 0,003895 

1792 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1793 82 1 6,2832 1,25 837,5 32 2 4 101,70 80 130 0,003961 

1794 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1795 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

1796 82 1 6,2832 1,25 837,5 32 2 4 102,65 80 130 0,004115 

1797 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004175 

1798 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004237 

1799 82 1 6,2832 1,25 837,5 32 2 4 103,80 80 130 0,004300 

1800 82 1 6,2832 1,25 837,5 32 2 4 104,20 80 130 0,004363 

1801 82 1 6,2832 1,25 837,5 32 2 4 104,60 80 130 0,004426 

1802 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

1803 82 1 6,2832 1,25 837,5 32 2 4 105,20 80 130 0,004521 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 
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1804 82 1 6,2832 1,25 837,5 32 2 4 104,83 80 130 0,004461 

1805 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

1806 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1807 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004284 

1808 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1809 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

1810 82 1 6,2832 1,25 837,5 32 2 4 102,68 80 130 0,004119 

1811 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1812 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1813 82 1 6,2832 1,25 837,5 32 2 4 101,92 80 130 0,003997 

1814 82 1 6,2832 1,25 837,5 32 2 4 101,76 80 130 0,003972 

1815 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

1816 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1817 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

1818 82 1 6,2832 1,25 837,5 32 2 4 101,76 80 130 0,003972 

1819 82 1 6,2832 1,25 837,5 32 2 4 101,92 80 130 0,003997 

1820 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1821 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1822 82 1 6,2832 1,25 837,5 32 2 4 102,68 80 130 0,004119 

1823 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

1824 82 1 6,2832 1,25 837,5 32 2 4 103,34 80 130 0,004226 

1825 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004284 

1826 82 1 6,2832 1,25 837,5 32 2 4 104,07 80 130 0,004343 

1827 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

1828 82 1 6,2832 1,25 837,5 32 2 4 104,83 80 130 0,004461 

1829 82 1 6,2832 1,25 837,5 32 2 4 105,20 80 130 0,004521 

1830 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

1831 82 1 6,2832 1,25 837,5 32 2 4 102,49 80 130 0,004090 

1832 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1833 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1834 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1835 82 1 6,2832 1,25 837,5 32 2 4 100,47 80 130 0,003762 

1836 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1837 82 1 6,2832 1,25 837,5 32 2 4 99,63 80 130 0,003622 

1838 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1839 82 1 6,2832 1,25 837,5 32 2 4 99,07 80 130 0,003530 

1840 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

1841 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

1842 82 1 6,2832 1,25 837,5 32 2 4 99,07 80 130 0,003530 

1843 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1844 82 1 6,2832 1,25 837,5 32 2 4 99,63 80 130 0,003622 

1845 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 
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1846 82 1 6,2832 1,25 837,5 32 2 4 100,47 80 130 0,003762 

1847 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1848 82 1 6,2832 1,25 837,5 32 2 4 101,46 80 130 0,003924 

1849 82 1 6,2832 1,25 837,5 32 2 4 101,98 80 130 0,004007 

1850 82 1 6,2832 1,25 837,5 32 2 4 102,49 80 130 0,004090 

1851 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

1852 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

1853 82 1 6,2832 1,25 837,5 32 2 4 103,98 80 130 0,004328 

1854 82 1 6,2832 1,25 837,5 32 2 4 104,45 80 130 0,004402 

1855 82 1 6,2832 1,25 837,5 32 2 4 104,90 80 130 0,004474 

1856 82 1 6,2832 1,25 837,5 32 2 4 105,34 80 130 0,004543 

1857 82 1 6,2832 1,25 837,5 32 2 4 105,77 80 130 0,004609 

1858 82 1 6,2832 1,25 837,5 32 2 4 106,18 80 130 0,004673 

1859 82 1 6,2832 1,25 837,5 32 2 4 106,57 80 130 0,004734 

1860 82 1 6,2832 1,25 837,5 32 2 4 106,96 80 130 0,004793 

1861 82 1 6,2832 1,25 837,5 32 2 4 107,32 80 130 0,004850 

1862 82 1 6,2832 1,25 837,5 32 2 4 107,68 80 130 0,004905 

1863 82 1 6,2832 1,25 837,5 32 2 4 108,03 80 130 0,004958 

1864 82 1 6,2832 1,25 837,5 32 2 4 108,36 80 130 0,005008 

1865 82 1 6,2832 1,25 837,5 32 2 4 108,68 80 130 0,005057 

1866 82 1 6,2832 1,25 837,5 32 2 4 102,68 80 130 0,004119 

1867 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1868 82 1 6,2832 1,25 837,5 32 2 4 101,57 80 130 0,003940 

1869 82 1 6,2832 1,25 837,5 32 2 4 101,00 80 130 0,003847 

1870 82 1 6,2832 1,25 837,5 32 2 4 100,43 80 130 0,003755 

1871 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

1872 82 1 6,2832 1,25 837,5 32 2 4 99,36 80 130 0,003577 

1873 82 1 6,2832 1,25 837,5 32 2 4 98,89 80 130 0,003500 

1874 82 1 6,2832 1,25 837,5 32 2 4 98,51 80 130 0,003435 

1875 82 1 6,2832 1,25 837,5 32 2 4 98,23 80 130 0,003388 

1876 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

1877 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

1878 82 1 6,2832 1,25 837,5 32 2 4 98,23 80 130 0,003388 

1879 82 1 6,2832 1,25 837,5 32 2 4 98,51 80 130 0,003435 

1880 82 1 6,2832 1,25 837,5 32 2 4 98,89 80 130 0,003500 

1881 82 1 6,2832 1,25 837,5 32 2 4 99,36 80 130 0,003577 

1882 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

1883 82 1 6,2832 1,25 837,5 32 2 4 100,43 80 130 0,003755 

1884 82 1 6,2832 1,25 837,5 32 2 4 101,00 80 130 0,003847 

1885 82 1 6,2832 1,25 837,5 32 2 4 101,57 80 130 0,003940 

1886 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1887 82 1 6,2832 1,25 837,5 32 2 4 102,68 80 130 0,004119 
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1888 82 1 6,2832 1,25 837,5 32 2 4 103,21 80 130 0,004205 

1889 82 1 6,2832 1,25 837,5 32 2 4 103,72 80 130 0,004287 

1890 82 1 6,2832 1,25 837,5 32 2 4 104,22 80 130 0,004366 

1891 82 1 6,2832 1,25 837,5 32 2 4 104,70 80 130 0,004441 

1892 82 1 6,2832 1,25 837,5 32 2 4 105,16 80 130 0,004514 

1893 82 1 6,2832 1,25 837,5 32 2 4 105,60 80 130 0,004583 

1894 82 1 6,2832 1,25 837,5 32 2 4 106,03 80 130 0,004649 

1895 82 1 6,2832 1,25 837,5 32 2 4 106,44 80 130 0,004713 

1896 82 1 6,2832 1,25 837,5 32 2 4 106,83 80 130 0,004774 

1897 82 1 6,2832 1,25 837,5 32 2 4 107,21 80 130 0,004832 

1898 82 1 6,2832 1,25 837,5 32 2 4 107,57 80 130 0,004888 

1899 82 1 6,2832 1,25 837,5 32 2 4 107,93 80 130 0,004942 

1900 82 1 6,2832 1,25 837,5 32 2 4 108,27 80 130 0,004994 

1901 82 1 6,2832 1,25 837,5 32 2 4 108,60 80 130 0,005044 

1902 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1903 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1904 82 1 6,2832 1,25 837,5 32 2 4 101,18 80 130 0,003878 

1905 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1906 82 1 6,2832 1,25 837,5 32 2 4 99,93 80 130 0,003672 

1907 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1908 82 1 6,2832 1,25 837,5 32 2 4 98,70 80 130 0,003468 

1909 82 1 6,2832 1,25 837,5 32 2 4 98,15 80 130 0,003376 

1910 82 1 6,2832 1,25 837,5 32 2 4 97,69 80 130 0,003298 

1911 82 1 6,2832 1,25 837,5 32 2 4 97,36 80 130 0,003241 

1912 82 1 6,2832 1,25 837,5 32 2 4 97,18 80 130 0,003211 

1913 82 1 6,2832 1,25 837,5 32 2 4 97,18 80 130 0,003211 

1914 82 1 6,2832 1,25 837,5 32 2 4 97,36 80 130 0,003241 

1915 82 1 6,2832 1,25 837,5 32 2 4 97,69 80 130 0,003298 

1916 82 1 6,2832 1,25 837,5 32 2 4 98,15 80 130 0,003376 

1917 82 1 6,2832 1,25 837,5 32 2 4 98,70 80 130 0,003468 

1918 82 1 6,2832 1,25 837,5 32 2 4 99,30 80 130 0,003568 

1919 82 1 6,2832 1,25 837,5 32 2 4 99,93 80 130 0,003672 

1920 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1921 82 1 6,2832 1,25 837,5 32 2 4 101,18 80 130 0,003878 

1922 82 1 6,2832 1,25 837,5 32 2 4 101,79 80 130 0,003977 

1923 82 1 6,2832 1,25 837,5 32 2 4 102,38 80 130 0,004072 

1924 82 1 6,2832 1,25 837,5 32 2 4 102,95 80 130 0,004163 

1925 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

1926 82 1 6,2832 1,25 837,5 32 2 4 104,02 80 130 0,004334 

1927 82 1 6,2832 1,25 837,5 32 2 4 104,52 80 130 0,004413 

1928 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

1929 82 1 6,2832 1,25 837,5 32 2 4 105,45 80 130 0,004560 
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1930 82 1 6,2832 1,25 837,5 32 2 4 105,89 80 130 0,004629 

1931 82 1 6,2832 1,25 837,5 32 2 4 106,31 80 130 0,004694 

1932 82 1 6,2832 1,25 837,5 32 2 4 106,72 80 130 0,004757 

1933 82 1 6,2832 1,25 837,5 32 2 4 107,11 80 130 0,004817 

1934 82 1 6,2832 1,25 837,5 32 2 4 107,48 80 130 0,004874 

1935 82 1 6,2832 1,25 837,5 32 2 4 107,84 80 130 0,004929 

1936 82 1 6,2832 1,25 837,5 32 2 4 108,19 80 130 0,004982 

1937 82 1 6,2832 1,25 837,5 32 2 4 108,52 80 130 0,005033 

1938 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1939 82 1 6,2832 1,25 837,5 32 2 4 101,50 80 130 0,003929 

1940 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

1941 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1942 82 1 6,2832 1,25 837,5 32 2 4 101,92 80 130 0,003997 

1943 82 1 6,2832 1,25 837,5 32 2 4 101,26 80 130 0,003889 

1944 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1945 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

1946 82 1 6,2832 1,25 837,5 32 2 4 101,76 80 130 0,003972 

1947 82 1 6,2832 1,25 837,5 32 2 4 101,07 80 130 0,003860 

1948 82 1 6,2832 1,25 837,5 32 2 4 100,34 80 130 0,003740 

1949 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1950 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

1951 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1952 82 1 6,2832 1,25 837,5 32 2 4 100,21 80 130 0,003718 

1953 82 1 6,2832 1,25 837,5 32 2 4 99,41 80 130 0,003586 

1954 82 1 6,2832 1,25 837,5 32 2 4 101,63 80 130 0,003951 

1955 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

1956 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1957 82 1 6,2832 1,25 837,5 32 2 4 99,36 80 130 0,003577 

1958 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

1959 82 1 6,2832 1,25 837,5 32 2 4 100,96 80 130 0,003841 

1960 82 1 6,2832 1,25 837,5 32 2 4 100,21 80 130 0,003718 

1961 82 1 6,2832 1,25 837,5 32 2 4 99,41 80 130 0,003586 

1962 82 1 6,2832 1,25 837,5 32 2 4 101,76 80 130 0,003972 

1963 82 1 6,2832 1,25 837,5 32 2 4 101,07 80 130 0,003860 

1964 82 1 6,2832 1,25 837,5 32 2 4 100,34 80 130 0,003740 

1965 82 1 6,2832 1,25 837,5 32 2 4 99,57 80 130 0,003613 

1966 82 1 6,2832 1,25 837,5 32 2 4 101,92 80 130 0,003997 

1967 82 1 6,2832 1,25 837,5 32 2 4 101,26 80 130 0,003889 

1968 82 1 6,2832 1,25 837,5 32 2 4 100,56 80 130 0,003776 

1969 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

1970 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

1971 82 1 6,2832 1,25 837,5 32 2 4 101,50 80 130 0,003929 
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1972 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

1973 82 1 6,2832 1,25 837,5 32 2 4 100,16 80 130 0,003711 

1974 82 1 6,2832 1,25 837,5 32 2 4 101,53 80 130 0,003935 

1975 82 1 6,2832 1,25 837,5 32 2 4 100,80 80 130 0,003816 

1976 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1977 82 1 6,2832 1,25 837,5 32 2 4 99,19 80 130 0,003549 

1978 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

1979 82 1 6,2832 1,25 837,5 32 2 4 97,36 80 130 0,003241 

1980 82 1 6,2832 1,25 837,5 32 2 4 96,38 80 130 0,003074 

1981 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

1982 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

1983 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

1984 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

1985 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

1986 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

1987 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

1988 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

1989 82 1 6,2832 1,25 837,5 32 2 4 96,38 80 130 0,003074 

1990 82 1 6,2832 1,25 837,5 32 2 4 97,36 80 130 0,003241 

1991 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

1992 82 1 6,2832 1,25 837,5 32 2 4 99,19 80 130 0,003549 

1993 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

1994 82 1 6,2832 1,25 837,5 32 2 4 100,80 80 130 0,003816 

1995 82 1 6,2832 1,25 837,5 32 2 4 101,53 80 130 0,003935 

1996 82 1 6,2832 1,25 837,5 32 2 4 102,21 80 130 0,004045 

1997 82 1 6,2832 1,25 837,5 32 2 4 102,85 80 130 0,004148 

1998 82 1 6,2832 1,25 837,5 32 2 4 103,45 80 130 0,004244 

1999 82 1 6,2832 1,25 837,5 32 2 4 104,02 80 130 0,004334 

2000 82 1 6,2832 1,25 837,5 32 2 4 104,55 80 130 0,004418 

2001 82 1 6,2832 1,25 837,5 32 2 4 105,06 80 130 0,004498 

2002 82 1 6,2832 1,25 837,5 32 2 4 105,54 80 130 0,004573 

2003 82 1 6,2832 1,25 837,5 32 2 4 105,99 80 130 0,004644 

2004 82 1 6,2832 1,25 837,5 32 2 4 106,42 80 130 0,004711 

2005 82 1 6,2832 1,25 837,5 32 2 4 106,84 80 130 0,004775 

2006 82 1 6,2832 1,25 837,5 32 2 4 107,24 80 130 0,004836 

2007 82 1 6,2832 1,25 837,5 32 2 4 107,62 80 130 0,004895 

2008 82 1 6,2832 1,25 837,5 32 2 4 107,98 80 130 0,004951 

2009 82 1 6,2832 1,25 837,5 32 2 4 108,33 80 130 0,005004 

2010 82 1 6,2832 1,25 837,5 32 2 4 101,43 80 130 0,003918 

2011 82 1 6,2832 1,25 837,5 32 2 4 100,68 80 130 0,003796 

2012 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

2013 82 1 6,2832 1,25 837,5 32 2 4 99,01 80 130 0,003520 
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2014 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

2015 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2016 82 1 6,2832 1,25 837,5 32 2 4 96,03 80 130 0,003015 

2017 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2018 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

2019 82 1 6,2832 1,25 837,5 32 2 4 93,08 80 130 0,002500 

2020 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2021 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2022 82 1 6,2832 1,25 837,5 32 2 4 93,08 80 130 0,002500 

2023 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

2024 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2025 82 1 6,2832 1,25 837,5 32 2 4 96,03 80 130 0,003015 

2026 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2027 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

2028 82 1 6,2832 1,25 837,5 32 2 4 99,01 80 130 0,003520 

2029 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

2030 82 1 6,2832 1,25 837,5 32 2 4 100,68 80 130 0,003796 

2031 82 1 6,2832 1,25 837,5 32 2 4 101,43 80 130 0,003918 

2032 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

2033 82 1 6,2832 1,25 837,5 32 2 4 102,78 80 130 0,004136 

2034 82 1 6,2832 1,25 837,5 32 2 4 103,39 80 130 0,004233 

2035 82 1 6,2832 1,25 837,5 32 2 4 103,96 80 130 0,004325 

2036 82 1 6,2832 1,25 837,5 32 2 4 104,50 80 130 0,004410 

2037 82 1 6,2832 1,25 837,5 32 2 4 105,01 80 130 0,004491 

2038 82 1 6,2832 1,25 837,5 32 2 4 105,49 80 130 0,004566 

2039 82 1 6,2832 1,25 837,5 32 2 4 105,95 80 130 0,004638 

2040 82 1 6,2832 1,25 837,5 32 2 4 106,39 80 130 0,004706 

2041 82 1 6,2832 1,25 837,5 32 2 4 106,81 80 130 0,004771 

2042 82 1 6,2832 1,25 837,5 32 2 4 107,21 80 130 0,004832 

2043 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

2044 82 1 6,2832 1,25 837,5 32 2 4 107,96 80 130 0,004947 

2045 82 1 6,2832 1,25 837,5 32 2 4 108,31 80 130 0,005001 

2046 82 1 6,2832 1,25 837,5 32 2 4 101,40 80 130 0,003912 

2047 82 1 6,2832 1,25 837,5 32 2 4 100,64 80 130 0,003789 

2048 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

2049 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

2050 82 1 6,2832 1,25 837,5 32 2 4 98,01 80 130 0,003351 

2051 82 1 6,2832 1,25 837,5 32 2 4 96,99 80 130 0,003179 

2052 82 1 6,2832 1,25 837,5 32 2 4 95,91 80 130 0,002995 

2053 82 1 6,2832 1,25 837,5 32 2 4 94,80 80 130 0,002803 

2054 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2055 82 1 6,2832 1,25 837,5 32 2 4 92,84 80 130 0,002458 
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2056 82 1 6,2832 1,25 837,5 32 2 4 92,31 80 130 0,002364 

2057 82 1 6,2832 1,25 837,5 32 2 4 92,31 80 130 0,002364 

2058 82 1 6,2832 1,25 837,5 32 2 4 92,84 80 130 0,002458 

2059 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2060 82 1 6,2832 1,25 837,5 32 2 4 94,80 80 130 0,002803 

2061 82 1 6,2832 1,25 837,5 32 2 4 95,91 80 130 0,002995 

2062 82 1 6,2832 1,25 837,5 32 2 4 96,99 80 130 0,003179 

2063 82 1 6,2832 1,25 837,5 32 2 4 98,01 80 130 0,003351 

2064 82 1 6,2832 1,25 837,5 32 2 4 98,95 80 130 0,003510 

2065 82 1 6,2832 1,25 837,5 32 2 4 99,83 80 130 0,003655 

2066 82 1 6,2832 1,25 837,5 32 2 4 100,64 80 130 0,003789 

2067 82 1 6,2832 1,25 837,5 32 2 4 101,40 80 130 0,003912 

2068 82 1 6,2832 1,25 837,5 32 2 4 102,10 80 130 0,004026 

2069 82 1 6,2832 1,25 837,5 32 2 4 102,75 80 130 0,004132 

2070 82 1 6,2832 1,25 837,5 32 2 4 103,37 80 130 0,004230 

2071 82 1 6,2832 1,25 837,5 32 2 4 103,94 80 130 0,004321 

2072 82 1 6,2832 1,25 837,5 32 2 4 104,48 80 130 0,004407 

2073 82 1 6,2832 1,25 837,5 32 2 4 105,00 80 130 0,004488 

2074 82 1 6,2832 1,25 837,5 32 2 4 105,48 80 130 0,004564 

2075 82 1 6,2832 1,25 837,5 32 2 4 105,94 80 130 0,004636 

2076 82 1 6,2832 1,25 837,5 32 2 4 106,38 80 130 0,004704 

2077 82 1 6,2832 1,25 837,5 32 2 4 106,80 80 130 0,004769 

2078 82 1 6,2832 1,25 837,5 32 2 4 107,20 80 130 0,004831 

2079 82 1 6,2832 1,25 837,5 32 2 4 107,58 80 130 0,004890 

2080 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

2081 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,005000 

2082 82 1 6,2832 1,25 837,5 32 2 4 101,43 80 130 0,003918 

2083 82 1 6,2832 1,25 837,5 32 2 4 100,68 80 130 0,003796 

2084 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

2085 82 1 6,2832 1,25 837,5 32 2 4 99,01 80 130 0,003520 

2086 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

2087 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2088 82 1 6,2832 1,25 837,5 32 2 4 96,03 80 130 0,003015 

2089 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2090 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

2091 82 1 6,2832 1,25 837,5 32 2 4 93,08 80 130 0,002500 

2092 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2093 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2094 82 1 6,2832 1,25 837,5 32 2 4 93,08 80 130 0,002500 

2095 82 1 6,2832 1,25 837,5 32 2 4 93,93 80 130 0,002650 

2096 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2097 82 1 6,2832 1,25 837,5 32 2 4 96,03 80 130 0,003015 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2098 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2099 82 1 6,2832 1,25 837,5 32 2 4 98,08 80 130 0,003364 

2100 82 1 6,2832 1,25 837,5 32 2 4 99,01 80 130 0,003520 

2101 82 1 6,2832 1,25 837,5 32 2 4 99,88 80 130 0,003664 

2102 82 1 6,2832 1,25 837,5 32 2 4 100,68 80 130 0,003796 

2103 82 1 6,2832 1,25 837,5 32 2 4 101,43 80 130 0,003918 

2104 82 1 6,2832 1,25 837,5 32 2 4 102,13 80 130 0,004031 

2105 82 1 6,2832 1,25 837,5 32 2 4 102,78 80 130 0,004136 

2106 82 1 6,2832 1,25 837,5 32 2 4 103,39 80 130 0,004233 

2107 82 1 6,2832 1,25 837,5 32 2 4 103,96 80 130 0,004325 

2108 82 1 6,2832 1,25 837,5 32 2 4 104,50 80 130 0,004410 

2109 82 1 6,2832 1,25 837,5 32 2 4 105,01 80 130 0,004491 

2110 82 1 6,2832 1,25 837,5 32 2 4 105,49 80 130 0,004566 

2111 82 1 6,2832 1,25 837,5 32 2 4 105,95 80 130 0,004638 

2112 82 1 6,2832 1,25 837,5 32 2 4 106,39 80 130 0,004706 

2113 82 1 6,2832 1,25 837,5 32 2 4 106,81 80 130 0,004771 

2114 82 1 6,2832 1,25 837,5 32 2 4 107,21 80 130 0,004832 

2115 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

2116 82 1 6,2832 1,25 837,5 32 2 4 107,96 80 130 0,004947 

2117 82 1 6,2832 1,25 837,5 32 2 4 108,31 80 130 0,005001 

2118 82 1 6,2832 1,25 837,5 32 2 4 101,53 80 130 0,003935 

2119 82 1 6,2832 1,25 837,5 32 2 4 100,80 80 130 0,003816 

2120 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

2121 82 1 6,2832 1,25 837,5 32 2 4 99,19 80 130 0,003549 

2122 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

2123 82 1 6,2832 1,25 837,5 32 2 4 97,36 80 130 0,003241 

2124 82 1 6,2832 1,25 837,5 32 2 4 96,38 80 130 0,003074 

2125 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

2126 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

2127 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2128 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

2129 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

2130 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2131 82 1 6,2832 1,25 837,5 32 2 4 94,48 80 130 0,002746 

2132 82 1 6,2832 1,25 837,5 32 2 4 95,39 80 130 0,002905 

2133 82 1 6,2832 1,25 837,5 32 2 4 96,38 80 130 0,003074 

2134 82 1 6,2832 1,25 837,5 32 2 4 97,36 80 130 0,003241 

2135 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

2136 82 1 6,2832 1,25 837,5 32 2 4 99,19 80 130 0,003549 

2137 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

2138 82 1 6,2832 1,25 837,5 32 2 4 100,80 80 130 0,003816 

2139 82 1 6,2832 1,25 837,5 32 2 4 101,53 80 130 0,003935 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2140 82 1 6,2832 1,25 837,5 32 2 4 102,21 80 130 0,004045 

2141 82 1 6,2832 1,25 837,5 32 2 4 102,85 80 130 0,004148 

2142 82 1 6,2832 1,25 837,5 32 2 4 103,45 80 130 0,004244 

2143 82 1 6,2832 1,25 837,5 32 2 4 104,02 80 130 0,004334 

2144 82 1 6,2832 1,25 837,5 32 2 4 104,55 80 130 0,004418 

2145 82 1 6,2832 1,25 837,5 32 2 4 105,06 80 130 0,004498 

2146 82 1 6,2832 1,25 837,5 32 2 4 105,54 80 130 0,004573 

2147 82 1 6,2832 1,25 837,5 32 2 4 105,99 80 130 0,004644 

2148 82 1 6,2832 1,25 837,5 32 2 4 106,42 80 130 0,004711 

2149 82 1 6,2832 1,25 837,5 32 2 4 106,84 80 130 0,004775 

2150 82 1 6,2832 1,25 837,5 32 2 4 107,24 80 130 0,004836 

2151 82 1 6,2832 1,25 837,5 32 2 4 107,62 80 130 0,004895 

2152 82 1 6,2832 1,25 837,5 32 2 4 107,98 80 130 0,004951 

2153 82 1 6,2832 1,25 837,5 32 2 4 108,33 80 130 0,005004 

2154 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

2155 82 1 6,2832 1,25 837,5 32 2 4 102,35 80 130 0,004068 

2156 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

2157 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

2158 82 1 6,2832 1,25 837,5 32 2 4 100,12 80 130 0,003703 

2159 82 1 6,2832 1,25 837,5 32 2 4 99,25 80 130 0,003559 

2160 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

2161 82 1 6,2832 1,25 837,5 32 2 4 97,27 80 130 0,003226 

2162 82 1 6,2832 1,25 837,5 32 2 4 96,15 80 130 0,003036 

2163 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2164 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2165 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2166 82 1 6,2832 1,25 837,5 32 2 4 91,71 80 130 0,002256 

2167 82 1 6,2832 1,25 837,5 32 2 4 91,38 80 130 0,002196 

2168 82 1 6,2832 1,25 837,5 32 2 4 91,71 80 130 0,002256 

2169 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2170 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2171 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2172 82 1 6,2832 1,25 837,5 32 2 4 96,15 80 130 0,003036 

2173 82 1 6,2832 1,25 837,5 32 2 4 97,27 80 130 0,003226 

2174 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

2175 82 1 6,2832 1,25 837,5 32 2 4 99,25 80 130 0,003559 

2176 82 1 6,2832 1,25 837,5 32 2 4 100,12 80 130 0,003703 

2177 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

2178 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

2179 82 1 6,2832 1,25 837,5 32 2 4 102,35 80 130 0,004068 

2180 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

2181 82 1 6,2832 1,25 837,5 32 2 4 102,95 80 130 0,004163 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2182 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

2183 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

2184 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

2185 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

2186 82 1 6,2832 1,25 837,5 32 2 4 99,13 80 130 0,003540 

2187 82 1 6,2832 1,25 837,5 32 2 4 98,15 80 130 0,003376 

2188 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2189 82 1 6,2832 1,25 837,5 32 2 4 95,91 80 130 0,002995 

2190 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

2191 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

2192 82 1 6,2832 1,25 837,5 32 2 4 92,02 80 130 0,002312 

2193 82 1 6,2832 1,25 837,5 32 2 4 91,02 80 130 0,002130 

2194 82 1 6,2832 1,25 837,5 32 2 4 90,62 80 130 0,002058 

2195 82 1 6,2832 1,25 837,5 32 2 4 91,02 80 130 0,002130 

2196 82 1 6,2832 1,25 837,5 32 2 4 92,02 80 130 0,002312 

2197 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

2198 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

2199 82 1 6,2832 1,25 837,5 32 2 4 95,91 80 130 0,002995 

2200 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2201 82 1 6,2832 1,25 837,5 32 2 4 98,15 80 130 0,003376 

2202 82 1 6,2832 1,25 837,5 32 2 4 99,13 80 130 0,003540 

2203 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

2204 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

2205 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

2206 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

2207 82 1 6,2832 1,25 837,5 32 2 4 102,95 80 130 0,004163 

2208 82 1 6,2832 1,25 837,5 32 2 4 102,95 80 130 0,004163 

2209 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

2210 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

2211 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

2212 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

2213 82 1 6,2832 1,25 837,5 32 2 4 99,13 80 130 0,003540 

2214 82 1 6,2832 1,25 837,5 32 2 4 98,15 80 130 0,003376 

2215 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2216 82 1 6,2832 1,25 837,5 32 2 4 95,91 80 130 0,002995 

2217 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

2218 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

2219 82 1 6,2832 1,25 837,5 32 2 4 92,02 80 130 0,002312 

2220 82 1 6,2832 1,25 837,5 32 2 4 91,02 80 130 0,002130 

2221 82 1 6,2832 1,25 837,5 32 2 4 90,62 80 130 0,002058 

2222 82 1 6,2832 1,25 837,5 32 2 4 91,02 80 130 0,002130 

2223 82 1 6,2832 1,25 837,5 32 2 4 92,02 80 130 0,002312 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2224 82 1 6,2832 1,25 837,5 32 2 4 93,31 80 130 0,002541 

2225 82 1 6,2832 1,25 837,5 32 2 4 94,64 80 130 0,002775 

2226 82 1 6,2832 1,25 837,5 32 2 4 95,91 80 130 0,002995 

2227 82 1 6,2832 1,25 837,5 32 2 4 97,08 80 130 0,003195 

2228 82 1 6,2832 1,25 837,5 32 2 4 98,15 80 130 0,003376 

2229 82 1 6,2832 1,25 837,5 32 2 4 99,13 80 130 0,003540 

2230 82 1 6,2832 1,25 837,5 32 2 4 100,02 80 130 0,003688 

2231 82 1 6,2832 1,25 837,5 32 2 4 100,84 80 130 0,003822 

2232 82 1 6,2832 1,25 837,5 32 2 4 101,60 80 130 0,003945 

2233 82 1 6,2832 1,25 837,5 32 2 4 102,30 80 130 0,004059 

2234 82 1 6,2832 1,25 837,5 32 2 4 102,95 80 130 0,004163 

2235 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

2236 82 1 6,2832 1,25 837,5 32 2 4 102,35 80 130 0,004068 

2237 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

2238 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

2239 82 1 6,2832 1,25 837,5 32 2 4 100,12 80 130 0,003703 

2240 82 1 6,2832 1,25 837,5 32 2 4 99,25 80 130 0,003559 

2241 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

2242 82 1 6,2832 1,25 837,5 32 2 4 97,27 80 130 0,003226 

2243 82 1 6,2832 1,25 837,5 32 2 4 96,15 80 130 0,003036 

2244 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2245 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2246 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2247 82 1 6,2832 1,25 837,5 32 2 4 91,71 80 130 0,002256 

2248 82 1 6,2832 1,25 837,5 32 2 4 91,38 80 130 0,002196 

2249 82 1 6,2832 1,25 837,5 32 2 4 91,71 80 130 0,002256 

2250 82 1 6,2832 1,25 837,5 32 2 4 92,58 80 130 0,002412 

2251 82 1 6,2832 1,25 837,5 32 2 4 93,73 80 130 0,002616 

2252 82 1 6,2832 1,25 837,5 32 2 4 94,96 80 130 0,002830 

2253 82 1 6,2832 1,25 837,5 32 2 4 96,15 80 130 0,003036 

2254 82 1 6,2832 1,25 837,5 32 2 4 97,27 80 130 0,003226 

2255 82 1 6,2832 1,25 837,5 32 2 4 98,30 80 130 0,003400 

2256 82 1 6,2832 1,25 837,5 32 2 4 99,25 80 130 0,003559 

2257 82 1 6,2832 1,25 837,5 32 2 4 100,12 80 130 0,003703 

2258 82 1 6,2832 1,25 837,5 32 2 4 100,92 80 130 0,003835 

2259 82 1 6,2832 1,25 837,5 32 2 4 101,66 80 130 0,003956 

2260 82 1 6,2832 1,25 837,5 32 2 4 102,35 80 130 0,004068 

2261 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004171 

2262 82 1 6,2832 1,25 837,5 32 2 4 109,81 80 130 0,005228 

2263 82 1 6,2832 1,25 837,5 32 2 4 109,54 80 130 0,005188 

2264 82 1 6,2832 1,25 837,5 32 2 4 109,27 80 130 0,005147 

2265 82 1 6,2832 1,25 837,5 32 2 4 109,00 80 130 0,005105 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2266 82 1 6,2832 1,25 837,5 32 2 4 108,71 80 130 0,005062 

2267 82 1 6,2832 1,25 837,5 32 2 4 108,43 80 130 0,005019 

2268 82 1 6,2832 1,25 837,5 32 2 4 108,13 80 130 0,004974 

2269 82 1 6,2832 1,25 837,5 32 2 4 107,83 80 130 0,004928 

2270 82 1 6,2832 1,25 837,5 32 2 4 107,53 80 130 0,004881 

2271 82 1 6,2832 1,25 837,5 32 2 4 107,22 80 130 0,004833 

2272 82 1 6,2832 1,25 837,5 32 2 4 106,90 80 130 0,004785 

2273 82 1 6,2832 1,25 837,5 32 2 4 106,58 80 130 0,004736 

2274 82 1 6,2832 1,25 837,5 32 2 4 106,26 80 130 0,004686 

2275 82 1 6,2832 1,25 837,5 32 2 4 105,94 80 130 0,004636 

2276 82 1 6,2832 1,25 837,5 32 2 4 105,62 80 130 0,004586 

2277 82 1 6,2832 1,25 837,5 32 2 4 105,30 80 130 0,004536 

2278 82 1 6,2832 1,25 837,5 32 2 4 104,98 80 130 0,004486 

2279 82 1 6,2832 1,25 837,5 32 2 4 104,68 80 130 0,004438 

2280 82 1 6,2832 1,25 837,5 32 2 4 104,38 80 130 0,004392 

2281 82 1 6,2832 1,25 837,5 32 2 4 104,11 80 130 0,004348 

2282 82 1 6,2832 1,25 837,5 32 2 4 103,85 80 130 0,004307 

2283 82 1 6,2832 1,25 837,5 32 2 4 103,62 80 130 0,004270 

2284 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004238 

2285 82 1 6,2832 1,25 837,5 32 2 4 103,25 80 130 0,004211 

2286 82 1 6,2832 1,25 837,5 32 2 4 103,12 80 130 0,004191 

2287 82 1 6,2832 1,25 837,5 32 2 4 103,04 80 130 0,004178 

2288 82 1 6,2832 1,25 837,5 32 2 4 103,00 80 130 0,004172 

2289 82 1 6,2832 1,25 837,5 32 2 4 103,02 80 130 0,004174 

2290 82 1 6,2832 1,25 837,5 32 2 4 103,08 80 130 0,004183 

2291 82 1 6,2832 1,25 837,5 32 2 4 103,18 80 130 0,004200 

2292 82 1 6,2832 1,25 837,5 32 2 4 103,33 80 130 0,004224 

2293 82 1 6,2832 1,25 837,5 32 2 4 103,51 80 130 0,004253 

2294 82 1 6,2832 1,25 837,5 32 2 4 103,73 80 130 0,004288 

2295 82 1 6,2832 1,25 837,5 32 2 4 103,97 80 130 0,004327 

2296 82 1 6,2832 1,25 837,5 32 2 4 104,24 80 130 0,004369 

2297 82 1 6,2832 1,25 837,5 32 2 4 104,53 80 130 0,004415 

2298 82 1 6,2832 1,25 837,5 32 2 4 104,83 80 130 0,004462 

2299 82 1 6,2832 1,25 837,5 32 2 4 105,14 80 130 0,004511 

2300 82 1 6,2832 1,25 837,5 32 2 4 105,46 80 130 0,004561 

2301 82 1 6,2832 1,25 837,5 32 2 4 105,78 80 130 0,004611 

2302 82 1 6,2832 1,25 837,5 32 2 4 106,10 80 130 0,004661 

2303 82 1 6,2832 1,25 837,5 32 2 4 106,42 80 130 0,004711 

2304 82 1 6,2832 1,25 837,5 32 2 4 106,74 80 130 0,004760 

2305 82 1 6,2832 1,25 837,5 32 2 4 107,06 80 130 0,004809 

2306 82 1 6,2832 1,25 837,5 32 2 4 107,37 80 130 0,004857 

2307 82 1 6,2832 1,25 837,5 32 2 4 107,68 80 130 0,004905 
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2308 82 1 6,2832 1,25 837,5 32 2 4 107,98 80 130 0,004951 

2309 82 1 6,2832 1,25 837,5 32 2 4 108,28 80 130 0,004996 

2310 82 1 6,2832 1,25 837,5 32 2 4 108,57 80 130 0,005041 

2311 82 1 6,2832 1,25 837,5 32 2 4 108,86 80 130 0,005084 

2312 82 1 6,2832 1,25 837,5 32 2 4 109,14 80 130 0,005126 

2313 82 1 6,2832 1,25 837,5 32 2 4 109,82 80 130 0,005230 

2314 82 1 6,2832 1,25 837,5 32 2 4 109,56 80 130 0,005190 

2315 82 1 6,2832 1,25 837,5 32 2 4 109,29 80 130 0,005150 

2316 82 1 6,2832 1,25 837,5 32 2 4 109,01 80 130 0,005108 

2317 82 1 6,2832 1,25 837,5 32 2 4 108,73 80 130 0,005065 

2318 82 1 6,2832 1,25 837,5 32 2 4 108,45 80 130 0,005022 

2319 82 1 6,2832 1,25 837,5 32 2 4 108,15 80 130 0,004977 

2320 82 1 6,2832 1,25 837,5 32 2 4 107,85 80 130 0,004931 

2321 82 1 6,2832 1,25 837,5 32 2 4 107,55 80 130 0,004885 

2322 82 1 6,2832 1,25 837,5 32 2 4 107,24 80 130 0,004837 

2323 82 1 6,2832 1,25 837,5 32 2 4 106,93 80 130 0,004789 

2324 82 1 6,2832 1,25 837,5 32 2 4 106,61 80 130 0,004740 

2325 82 1 6,2832 1,25 837,5 32 2 4 106,30 80 130 0,004691 

2326 82 1 6,2832 1,25 837,5 32 2 4 105,98 80 130 0,004641 

2327 82 1 6,2832 1,25 837,5 32 2 4 105,66 80 130 0,004592 

2328 82 1 6,2832 1,25 837,5 32 2 4 105,34 80 130 0,004542 

2329 82 1 6,2832 1,25 837,5 32 2 4 105,03 80 130 0,004493 

2330 82 1 6,2832 1,25 837,5 32 2 4 104,73 80 130 0,004446 

2331 82 1 6,2832 1,25 837,5 32 2 4 104,44 80 130 0,004400 

2332 82 1 6,2832 1,25 837,5 32 2 4 104,16 80 130 0,004356 

2333 82 1 6,2832 1,25 837,5 32 2 4 103,91 80 130 0,004316 

2334 82 1 6,2832 1,25 837,5 32 2 4 103,68 80 130 0,004280 

2335 82 1 6,2832 1,25 837,5 32 2 4 103,48 80 130 0,004248 

2336 82 1 6,2832 1,25 837,5 32 2 4 103,32 80 130 0,004222 

2337 82 1 6,2832 1,25 837,5 32 2 4 103,19 80 130 0,004202 

2338 82 1 6,2832 1,25 837,5 32 2 4 103,11 80 130 0,004189 

2339 82 1 6,2832 1,25 837,5 32 2 4 103,08 80 130 0,004183 

2340 82 1 6,2832 1,25 837,5 32 2 4 103,09 80 130 0,004185 

2341 82 1 6,2832 1,25 837,5 32 2 4 103,15 80 130 0,004195 

2342 82 1 6,2832 1,25 837,5 32 2 4 103,25 80 130 0,004211 

2343 82 1 6,2832 1,25 837,5 32 2 4 103,39 80 130 0,004234 

2344 82 1 6,2832 1,25 837,5 32 2 4 103,57 80 130 0,004263 

2345 82 1 6,2832 1,25 837,5 32 2 4 103,79 80 130 0,004297 

2346 82 1 6,2832 1,25 837,5 32 2 4 104,03 80 130 0,004336 

2347 82 1 6,2832 1,25 837,5 32 2 4 104,30 80 130 0,004378 

2348 82 1 6,2832 1,25 837,5 32 2 4 104,58 80 130 0,004423 

2349 82 1 6,2832 1,25 837,5 32 2 4 104,88 80 130 0,004469 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2350 82 1 6,2832 1,25 837,5 32 2 4 105,18 80 130 0,004518 

2351 82 1 6,2832 1,25 837,5 32 2 4 105,50 80 130 0,004567 

2352 82 1 6,2832 1,25 837,5 32 2 4 105,82 80 130 0,004617 

2353 82 1 6,2832 1,25 837,5 32 2 4 106,14 80 130 0,004666 

2354 82 1 6,2832 1,25 837,5 32 2 4 106,45 80 130 0,004716 

2355 82 1 6,2832 1,25 837,5 32 2 4 106,77 80 130 0,004765 

2356 82 1 6,2832 1,25 837,5 32 2 4 107,09 80 130 0,004813 

2357 82 1 6,2832 1,25 837,5 32 2 4 107,40 80 130 0,004861 

2358 82 1 6,2832 1,25 837,5 32 2 4 107,70 80 130 0,004908 

2359 82 1 6,2832 1,25 837,5 32 2 4 108,00 80 130 0,004954 

2360 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,004999 

2361 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005044 

2362 82 1 6,2832 1,25 837,5 32 2 4 108,87 80 130 0,005087 

2363 82 1 6,2832 1,25 837,5 32 2 4 109,15 80 130 0,005129 

2364 82 1 6,2832 1,25 837,5 32 2 4 109,85 80 130 0,005234 

2365 82 1 6,2832 1,25 837,5 32 2 4 109,59 80 130 0,005194 

2366 82 1 6,2832 1,25 837,5 32 2 4 109,32 80 130 0,005154 

2367 82 1 6,2832 1,25 837,5 32 2 4 109,04 80 130 0,005112 

2368 82 1 6,2832 1,25 837,5 32 2 4 108,76 80 130 0,005070 

2369 82 1 6,2832 1,25 837,5 32 2 4 108,48 80 130 0,005027 

2370 82 1 6,2832 1,25 837,5 32 2 4 108,19 80 130 0,004983 

2371 82 1 6,2832 1,25 837,5 32 2 4 107,89 80 130 0,004937 

2372 82 1 6,2832 1,25 837,5 32 2 4 107,59 80 130 0,004891 

2373 82 1 6,2832 1,25 837,5 32 2 4 107,29 80 130 0,004844 

2374 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004797 

2375 82 1 6,2832 1,25 837,5 32 2 4 106,67 80 130 0,004748 

2376 82 1 6,2832 1,25 837,5 32 2 4 106,35 80 130 0,004700 

2377 82 1 6,2832 1,25 837,5 32 2 4 106,04 80 130 0,004651 

2378 82 1 6,2832 1,25 837,5 32 2 4 105,72 80 130 0,004602 

2379 82 1 6,2832 1,25 837,5 32 2 4 105,41 80 130 0,004553 

2380 82 1 6,2832 1,25 837,5 32 2 4 105,10 80 130 0,004505 

2381 82 1 6,2832 1,25 837,5 32 2 4 104,81 80 130 0,004458 

2382 82 1 6,2832 1,25 837,5 32 2 4 104,52 80 130 0,004413 

2383 82 1 6,2832 1,25 837,5 32 2 4 104,25 80 130 0,004371 

2384 82 1 6,2832 1,25 837,5 32 2 4 104,00 80 130 0,004331 

2385 82 1 6,2832 1,25 837,5 32 2 4 103,78 80 130 0,004296 

2386 82 1 6,2832 1,25 837,5 32 2 4 103,59 80 130 0,004265 

2387 82 1 6,2832 1,25 837,5 32 2 4 103,43 80 130 0,004239 

2388 82 1 6,2832 1,25 837,5 32 2 4 103,30 80 130 0,004220 

2389 82 1 6,2832 1,25 837,5 32 2 4 103,23 80 130 0,004208 

2390 82 1 6,2832 1,25 837,5 32 2 4 103,19 80 130 0,004202 

2391 82 1 6,2832 1,25 837,5 32 2 4 103,20 80 130 0,004204 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2392 82 1 6,2832 1,25 837,5 32 2 4 103,26 80 130 0,004213 

2393 82 1 6,2832 1,25 837,5 32 2 4 103,36 80 130 0,004229 

2394 82 1 6,2832 1,25 837,5 32 2 4 103,50 80 130 0,004251 

2395 82 1 6,2832 1,25 837,5 32 2 4 103,68 80 130 0,004280 

2396 82 1 6,2832 1,25 837,5 32 2 4 103,89 80 130 0,004313 

2397 82 1 6,2832 1,25 837,5 32 2 4 104,12 80 130 0,004351 

2398 82 1 6,2832 1,25 837,5 32 2 4 104,38 80 130 0,004392 

2399 82 1 6,2832 1,25 837,5 32 2 4 104,66 80 130 0,004436 

2400 82 1 6,2832 1,25 837,5 32 2 4 104,95 80 130 0,004482 

2401 82 1 6,2832 1,25 837,5 32 2 4 105,26 80 130 0,004529 

2402 82 1 6,2832 1,25 837,5 32 2 4 105,57 80 130 0,004577 

2403 82 1 6,2832 1,25 837,5 32 2 4 105,88 80 130 0,004626 

2404 82 1 6,2832 1,25 837,5 32 2 4 106,19 80 130 0,004675 

2405 82 1 6,2832 1,25 837,5 32 2 4 106,51 80 130 0,004724 

2406 82 1 6,2832 1,25 837,5 32 2 4 106,82 80 130 0,004773 

2407 82 1 6,2832 1,25 837,5 32 2 4 107,13 80 130 0,004821 

2408 82 1 6,2832 1,25 837,5 32 2 4 107,44 80 130 0,004868 

2409 82 1 6,2832 1,25 837,5 32 2 4 107,74 80 130 0,004914 

2410 82 1 6,2832 1,25 837,5 32 2 4 108,04 80 130 0,004960 

2411 82 1 6,2832 1,25 837,5 32 2 4 108,34 80 130 0,005005 

2412 82 1 6,2832 1,25 837,5 32 2 4 108,62 80 130 0,005049 

2413 82 1 6,2832 1,25 837,5 32 2 4 108,91 80 130 0,005091 

2414 82 1 6,2832 1,25 837,5 32 2 4 109,18 80 130 0,005133 

2415 82 1 6,2832 1,25 837,5 32 2 4 109,88 80 130 0,005239 

2416 82 1 6,2832 1,25 837,5 32 2 4 109,62 80 130 0,005200 

2417 82 1 6,2832 1,25 837,5 32 2 4 109,36 80 130 0,005160 

2418 82 1 6,2832 1,25 837,5 32 2 4 109,09 80 130 0,005119 

2419 82 1 6,2832 1,25 837,5 32 2 4 108,81 80 130 0,005077 

2420 82 1 6,2832 1,25 837,5 32 2 4 108,53 80 130 0,005034 

2421 82 1 6,2832 1,25 837,5 32 2 4 108,24 80 130 0,004990 

2422 82 1 6,2832 1,25 837,5 32 2 4 107,95 80 130 0,004946 

2423 82 1 6,2832 1,25 837,5 32 2 4 107,65 80 130 0,004900 

2424 82 1 6,2832 1,25 837,5 32 2 4 107,35 80 130 0,004854 

2425 82 1 6,2832 1,25 837,5 32 2 4 107,04 80 130 0,004807 

2426 82 1 6,2832 1,25 837,5 32 2 4 106,74 80 130 0,004760 

2427 82 1 6,2832 1,25 837,5 32 2 4 106,43 80 130 0,004712 

2428 82 1 6,2832 1,25 837,5 32 2 4 106,12 80 130 0,004664 

2429 82 1 6,2832 1,25 837,5 32 2 4 105,81 80 130 0,004616 

2430 82 1 6,2832 1,25 837,5 32 2 4 105,51 80 130 0,004568 

2431 82 1 6,2832 1,25 837,5 32 2 4 105,21 80 130 0,004521 

2432 82 1 6,2832 1,25 837,5 32 2 4 104,92 80 130 0,004476 

2433 82 1 6,2832 1,25 837,5 32 2 4 104,64 80 130 0,004432 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2434 82 1 6,2832 1,25 837,5 32 2 4 104,38 80 130 0,004390 

2435 82 1 6,2832 1,25 837,5 32 2 4 104,13 80 130 0,004352 

2436 82 1 6,2832 1,25 837,5 32 2 4 103,92 80 130 0,004318 

2437 82 1 6,2832 1,25 837,5 32 2 4 103,73 80 130 0,004288 

2438 82 1 6,2832 1,25 837,5 32 2 4 103,57 80 130 0,004263 

2439 82 1 6,2832 1,25 837,5 32 2 4 103,46 80 130 0,004245 

2440 82 1 6,2832 1,25 837,5 32 2 4 103,38 80 130 0,004232 

2441 82 1 6,2832 1,25 837,5 32 2 4 103,35 80 130 0,004227 

2442 82 1 6,2832 1,25 837,5 32 2 4 103,36 80 130 0,004229 

2443 82 1 6,2832 1,25 837,5 32 2 4 103,41 80 130 0,004238 

2444 82 1 6,2832 1,25 837,5 32 2 4 103,51 80 130 0,004253 

2445 82 1 6,2832 1,25 837,5 32 2 4 103,65 80 130 0,004275 

2446 82 1 6,2832 1,25 837,5 32 2 4 103,82 80 130 0,004302 

2447 82 1 6,2832 1,25 837,5 32 2 4 104,02 80 130 0,004334 

2448 82 1 6,2832 1,25 837,5 32 2 4 104,25 80 130 0,004371 

2449 82 1 6,2832 1,25 837,5 32 2 4 104,50 80 130 0,004411 

2450 82 1 6,2832 1,25 837,5 32 2 4 104,78 80 130 0,004453 

2451 82 1 6,2832 1,25 837,5 32 2 4 105,06 80 130 0,004498 

2452 82 1 6,2832 1,25 837,5 32 2 4 105,35 80 130 0,004544 

2453 82 1 6,2832 1,25 837,5 32 2 4 105,66 80 130 0,004592 

2454 82 1 6,2832 1,25 837,5 32 2 4 105,96 80 130 0,004640 

2455 82 1 6,2832 1,25 837,5 32 2 4 106,27 80 130 0,004688 

2456 82 1 6,2832 1,25 837,5 32 2 4 106,58 80 130 0,004736 

2457 82 1 6,2832 1,25 837,5 32 2 4 106,89 80 130 0,004783 

2458 82 1 6,2832 1,25 837,5 32 2 4 107,20 80 130 0,004831 

2459 82 1 6,2832 1,25 837,5 32 2 4 107,50 80 130 0,004877 

2460 82 1 6,2832 1,25 837,5 32 2 4 107,80 80 130 0,004923 

2461 82 1 6,2832 1,25 837,5 32 2 4 108,09 80 130 0,004968 

2462 82 1 6,2832 1,25 837,5 32 2 4 108,38 80 130 0,005012 

2463 82 1 6,2832 1,25 837,5 32 2 4 108,67 80 130 0,005056 

2464 82 1 6,2832 1,25 837,5 32 2 4 108,95 80 130 0,005098 

2465 82 1 6,2832 1,25 837,5 32 2 4 109,22 80 130 0,005139 

2466 82 1 6,2832 1,25 837,5 32 2 4 109,93 80 130 0,005245 

2467 82 1 6,2832 1,25 837,5 32 2 4 109,67 80 130 0,005207 

2468 82 1 6,2832 1,25 837,5 32 2 4 109,41 80 130 0,005167 

2469 82 1 6,2832 1,25 837,5 32 2 4 109,14 80 130 0,005127 

2470 82 1 6,2832 1,25 837,5 32 2 4 108,87 80 130 0,005085 

2471 82 1 6,2832 1,25 837,5 32 2 4 108,59 80 130 0,005043 

2472 82 1 6,2832 1,25 837,5 32 2 4 108,30 80 130 0,005000 

2473 82 1 6,2832 1,25 837,5 32 2 4 108,02 80 130 0,004956 

2474 82 1 6,2832 1,25 837,5 32 2 4 107,72 80 130 0,004911 

2475 82 1 6,2832 1,25 837,5 32 2 4 107,43 80 130 0,004866 
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ɿʘʚʝʨʰʝʥʥʷ ʪʘʙʣʠʮʽ ɺ.2 

1 2 3 4 5 6 7 8 9 10 11 12 13 

2476 82 1 6,2832 1,25 837,5 32 2 4 107,13 80 130 0,004820 

2477 82 1 6,2832 1,25 837,5 32 2 4 106,83 80 130 0,004773 

2478 82 1 6,2832 1,25 837,5 32 2 4 106,52 80 130 0,004727 

2479 82 1 6,2832 1,25 837,5 32 2 4 106,22 80 130 0,004680 

2480 82 1 6,2832 1,25 837,5 32 2 4 105,92 80 130 0,004633 

2481 82 1 6,2832 1,25 837,5 32 2 4 105,62 80 130 0,004587 

2482 82 1 6,2832 1,25 837,5 32 2 4 105,33 80 130 0,004541 

2483 82 1 6,2832 1,25 837,5 32 2 4 105,05 80 130 0,004497 

2484 82 1 6,2832 1,25 837,5 32 2 4 104,78 80 130 0,004455 

2485 82 1 6,2832 1,25 837,5 32 2 4 104,53 80 130 0,004415 

2486 82 1 6,2832 1,25 837,5 32 2 4 104,30 80 130 0,004378 

2487 82 1 6,2832 1,25 837,5 32 2 4 104,09 80 130 0,004345 

2488 82 1 6,2832 1,25 837,5 32 2 4 103,91 80 130 0,004316 

2489 82 1 6,2832 1,25 837,5 32 2 4 103,76 80 130 0,004293 

2490 82 1 6,2832 1,25 837,5 32 2 4 103,65 80 130 0,004275 

2491 82 1 6,2832 1,25 837,5 32 2 4 103,57 80 130 0,004263 

2492 82 1 6,2832 1,25 837,5 32 2 4 103,54 80 130 0,004258 

2493 82 1 6,2832 1,25 837,5 32 2 4 103,55 80 130 0,004260 

2494 82 1 6,2832 1,25 837,5 32 2 4 103,61 80 130 0,004268 

2495 82 1 6,2832 1,25 837,5 32 2 4 103,70 80 130 0,004283 

2496 82 1 6,2832 1,25 837,5 32 2 4 103,83 80 130 0,004304 

2497 82 1 6,2832 1,25 837,5 32 2 4 103,99 80 130 0,004330 

2498 82 1 6,2832 1,25 837,5 32 2 4 104,19 80 130 0,004361 

2499 82 1 6,2832 1,25 837,5 32 2 4 104,41 80 130 0,004396 

2500 82 1 6,2832 1,25 837,5 32 2 4 104,65 80 130 0,004434 

2501 82 1 6,2832 1,25 837,5 32 2 4 104,92 80 130 0,004476 

2502 82 1 6,2832 1,25 837,5 32 2 4 105,19 80 130 0,004519 

2503 82 1 6,2832 1,25 837,5 32 2 4 105,48 80 130 0,004564 

2504 82 1 6,2832 1,25 837,5 32 2 4 105,77 80 130 0,004610 

2505 82 1 6,2832 1,25 837,5 32 2 4 106,07 80 130 0,004656 

2506 82 1 6,2832 1,25 837,5 32 2 4 106,37 80 130 0,004703 

2507 82 1 6,2832 1,25 837,5 32 2 4 106,68 80 130 0,004750 

2508 82 1 6,2832 1,25 837,5 32 2 4 106,98 80 130 0,004797 

2509 82 1 6,2832 1,25 837,5 32 2 4 107,28 80 130 0,004843 

2510 82 1 6,2832 1,25 837,5 32 2 4 107,58 80 130 0,004889 

2511 82 1 6,2832 1,25 837,5 32 2 4 107,87 80 130 0,004934 

2512 82 1 6,2832 1,25 837,5 32 2 4 108,16 80 130 0,004978 

2513 82 1 6,2832 1,25 837,5 32 2 4 108,45 80 130 0,005022 

2514 82 1 6,2832 1,25 837,5 32 2 4 108,73 80 130 0,005064 

2515 82 1 6,2832 1,25 837,5 32 2 4 109,00 80 130 0,005106 

2516 82 1 6,2832 1,25 837,5 32 2 4 109,27 80 130 0,005147 
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ʊʘʙʣʠʮʷ ɺ.3 ï ɿʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʈʄ ˉ 11a ʜʦ ʈʄ ˉ 11b 

l, ʤ Q, ɺʪ/ʤ
2
 

0,00 358,12 

0,10 316,69 

0,20 282,06 

0,30 252,82 

0,40 227,89 

0,50 206,48 

0,60 187,95 

0,70 171,81 

0,80 157,66 

0,90 145,19 

1,00 134,14 

1,10 124,31 

1,20 115,52 

1,30 107,63 

1,40 100,52 

1,50 94,09 

1,60 88,27 

ʧʨʠ S = 3,5Ͻ10
-5
 ʤ

2
; T = 7273 ʂ; A = 110 

 

 

ʈʠʩʫʥʦʢ ɺ.1 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ˉ 11a 
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ʈʠʩʫʥʦʢ ɺ.2 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ˉ 11b 

 

 

ʈʠʩʫʥʦʢ ɺ.3 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʤʽʞ ʈʄ  ̄11a ʽ ʈʄ  ̄11b 
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ʊʘʙʣʠʮʷ ɺ.4 ï ɿʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ˉ 12 

l, ʤ Q, ɺʪ/ʤ
2
 

0,00 388,27 

0,10 341,68 

0,20 302,99 

0,30 270,53 

0,40 243,01 

0,50 219,49 

0,60 199,22 

0,70 181,64 

0,80 166,29 

0,90 152,80 

1,00 140,89 

1,10 130,32 

1,20 120,90 

1,30 112,46 

1,40 104,88 

1,50 98,04 

1,60 91,84 

 

ʊʘʙʣʠʮʷ ɺ.5 ï ɿʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ˉ 13 

l, ʤ Q, ɺʪ/ʤ
2
 

0,00 342,10 

0,10 303,35 

0,20 270,82 

0,30 243,26 

0,40 219,71 

0,50 199,41 

0,60 181,81 

0,70 166,43 

0,80 152,93 

0,90 141,00 

1,00 130,42 

1,10 120,99 

1,20 112,54 

1,30 104,95 

1,40 98,10 

1,50 91,90 

1,60 86,27 

 

ʧʨʠ S = 3,5Ͻ10
-5
 ʤ

2
; T = 7273 ʂ; A = 110 

 



312 

 

ʈʠʩʫʥʦʢ ɺ.4 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ˉ 12 

 

 

ʈʠʩʫʥʦʢ ɺ.5 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʜʣʷ ʈʄ ˉ 13 
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ʈʠʩʫʥʦʢ ɺ.6 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʤʽʞ ʈʄ  ̄12 ʽ ʈʄ  ̄13 
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