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ɺʩʪʫʧ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʻ 

ʪʨʘʜʠʮʽʡʥʠʤ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʨʦʟʨʦʙʣʝʥʠʭ ʪʠʧʦʚʠʭ ʩʝʨʽʡ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʩʧʨʦʱʫʻ ʨʦʙʦʪʫ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ. ʇʨʦʪʝ ʟʘ ʧʦʪʨʝʙʠ ʟʘʧʨʦʝʢʪʫʚʘʪʠ ʚʠʨʦʙʥʠʯʫ ʙʫʜʽʚʣʶ ʟ 

ʥʝʩʪʘʥʜʘʨʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʘʙʦ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʋ 

ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʦʩʪʘʥʥʽʭ ʟʨʦʩʪʘʻ ʟʘ ʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ ʥʝʽʥʚʝʥʪʘʨʥʦʾ ʦʧʘʣʫʙʢʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ.  

ʐʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʜʽʩʪʘʣʠ ʢʦʤʧʣʝʢʩʥʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʧʝʨʝʚʘʛʠ ʪʘ ʫʩʫʚʘʶʪʴ ʥʝʜʦʣʽʢʠ ʘʥʘʣʦʛʽʯʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʘ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘʩʢʨʽʟʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ 

ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʾ 

ʩʪʨʽʯʢʦʚʦʾ ʘʨʤʘʪʫʨʠ ʥʘ ʟʦʚʥʽʰʥʽʡ ʛʨʘʥʽ ʧʝʨʝʨʽʟʫ, ʱʦ ʟʙʽʣʴʰʫʻ ʨʦʙʦʯʫ ʚʠʩʦʪʫ 

ʧʝʨʝʨʽʟʫ ʪʘ ʟʤʝʥʰʫʻ ʟʘʛʘʣʴʥʫ ʚʠʩʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʪʨʘʪʘ ʟʘʛʘʣʴʥʦʾ ʯʠ 

ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʢʣʶʯʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʟ ʙʝʪʦʥʦʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ ʪʘ 

ʪʨʫʜʦʚʠʪʨʘʪʠ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ. ʆʩʦʙʣʠʚʦʩʪʽ ʘʨʤʫʚʘʥʥʷ  

ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʩʪʠʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʦʧʘʣʫʙʢʠ. 

ʊʦʤʫ ʩʪʚʦʨʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʡ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʻ ʘʢʪʫʘʣʴʥʠʤ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʷʤʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ ʚ ʛʘʣʫʟʽ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʟʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 
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ʋʢʨʘʾʥʠ ˉ 409 ʚʽʜ 5 ʪʨʘʚʥʷ 1997 ʨ. çʇʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ ʪʘ ʤʝʨʝʞè ʪʘ ʨʽʰʝʥʥʷʤ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʨʘʜʠ 

ɼʝʨʞʢʦʤʽʪʝʪʫ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʞʠʪʣʦʚʦʾ ʧʦʣʽʪʠʢʠ (ɼʝʨʞʙʫʜʫ) 

ʋʢʨʘʾʥʠ ʚʽʜ 16.11.2001 ʨ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʤʝʪʘʣʫ, 

ʜʝʨʝʚʘ ʽ ʧʣʘʩʪʤʘʩ ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ ʚ ʨʘʤʢʘʭ ʜʝʨʞʙʶʜʞʝʪʥʠʭ ʜʦʩʣʽʜʥʠʭ ʪʝʤ: çʇʨʦʛʨʝʩʠʚʥʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʘʨʤʫʚʘʥʥʷʤ ʧʨʦʢʘʪʥʠʤʠ ʧʨʦʬʽʣʷʤʠè (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0109U001521), çʆʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʨʠʟʠʢʽʚ 

ʥʝʩʫʯʠʭ ʪʘ ʦʛʦʨʦʜʞʫʶʯʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡè (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0111U000839). 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʚʠʜʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

ï ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʪʘ 

ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʩʧʦʩʦʙʫ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ï ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

ï ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ ʟʘ 

ʥʦʨʤʘʣʴʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

ï ʋʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʩʢʨʽʟʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ 
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ʩʪʘʥ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ, ʤʝʪʦʜʠ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ, ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ: 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʥʦʚʠʭ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ; 

ï ʚʧʝʨʰʝ ʦʜʝʨʞʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʾʭ ʨʫʡʥʫʚʘʥʥʷ; 

ï ʜʽʩʪʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ 

ʙʝʪʦʥʫ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʤʫ ʧʝʨʝʨʽʟʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʫʤʽʩʥʫ ʨʦʙʦʪʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ; 

ï ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʧʨʦʱʝʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʩʠʤʝʪʨʠʯʥʠʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʨʤʘʪʠʚʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ sʩ ï eʩ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ:  

ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʥʝʟʥʽʤʥʽʡ ʦʧʘʣʫʙʮʽ; 

ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʞʝʥʝʨʥʫ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʩʫʯʠʭ 

ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʋʢʨʘʾʥʠ ɼɹʅ çʉʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾè, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʦʙʫʪʦʚʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʨʧʫʩʫ ʚ 

ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʫʢʣʶʯʝʥʽ ʚ 

ʜʠʩʝʨʪʘʮʽʶ, ʦʪʨʠʤʘʥʦ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɺ ʧʫʙʣʽʢʘʮʽʷʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ 

ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ: [101] ï ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʨʦʙʢʘ, ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʪʘ 

ʧʝʨʝʤʽʱʝʥʴ; [105] ï ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʩʪʠʩʥʫʪʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʩʪʨʽʯʢʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʪʘ ʾʭ 

ʦʬʦʨʤʣʝʥʥʷ; [102] ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʜʣʷ ʧʨʦʝʢʪʽʚ 

ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ; [99] ï ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ; [14] ï ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ 

ʩʠʤʝʪʨʠʯʥʠʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ; [61 ï 64] ï 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʩʫʪʥʦʩʪʽ ʚʠʥʘʭʦʜʫ, ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ 

ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ 

(2007, 2008, 2012 ʨʨ.), V ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫè (ʇʦʣʪʘʚʘ, 2007 ʨ.), VII  

ʄʽʞʥʘʨʦʜʥʦʤʫ ʩʠʤʧʦʟʽʫʤʽ çʄʝʭʘʥʽʢʘ ʽ ʬʽʟʠʢʘ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡè (ʂʠʾʚ, 2007 ʨ.), ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʈʝʢʦʥʩʪʨʫʢʮʽʷ ʞʠʪʣʘè (ʂʠʾʚ, 2012 ʨ.), ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʽʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʽ ʩʪʫʜʝʥʪʽʚ çʇʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘè 

(ʇʦʣʪʘʚʘ, 2012 ʨ.). 

ʋ ʟʘʚʝʨʰʝʥʦʤʫ ʚʠʛʣʷʜʽ ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʜʦʧʦʚʽʜʘʣʘʩʴ ʥʘ 

ʨʦʟʰʠʨʝʥʦʤʫ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʤʝʪʘʣʫ, ʜʝʨʝʚʘ ʪʘ ʧʣʘʩʪʤʘʩ 

ʇʦʣʪʅʊʋ (2012 ʨ.). 
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ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 9 ʜʨʫʢʦʚʘʥʠʭ 

ʨʦʙʽʪ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʾ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 4 ʩʪʘʪʪʽ ʫ ʟʙʽʨʥʠʢʘʭ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, 4 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ʪʘ 1 ʩʪʘʪʪʷ ʫ ʟʙʽʨʥʠʢʫ 

ʜʦʧʦʚʽʜʝʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ ʽ ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʫ ʚʠʢʣʘʜʝʥʦ ʥʘ 

160 ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ. ʂʨʽʤ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʥʘ 110 

ʩʪʦʨʽʥʢʘʭ, ʜʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ 76 ʨʠʩʫʥʢʽʚ, 15 ʪʘʙʣʠʮʴ ʪʘ 9 ʩʪʦʨʽʥʦʢ ʜʦʜʘʪʢʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 138 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 16 

ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ʉʊɸʅ ʇʀʊɸʅʅʗ ʊɸ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏɯ ɼʆʉʃɯɼɾɽʅʅʗ 

ʅɸʉʂʈɯɿʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ ɿ ɿʆɺʅɯʐʅɯʄ 

ʃʀʉʊʆɺʀʄ ɸʈʄʋɺɸʅʅʗʄ 

 

1.1 ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ʐʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʜʽʩʪʘʣʠ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʤʙʽʥʦʚʘʥʠʡ ʝʣʝʤʝʥʪ ʽʟ ʙʝʪʦʥʫ (ʟʘʣʽʟʦʙʝʪʦʥʫ) ʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ ʘʙʦ ʭʦʣʦʜʥʦʬʦʨʤʦʚʘʥʦʾ ʧʨʦʬʽʣʴʥʦʾ ʩʪʘʣʽ, ʦʙ'ʻʜʥʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟ'ʻʜʥʘʥʴ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʩʫʚ ʽ ʚʠʢʣʶʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʢʦʚʟʘʥʥʷ ʤʽʞ ʙʝʪʦʥʦʤ ʽ ʩʪʘʣʣʶ ʪʘ ʚʽʜʰʘʨʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʤʽʞ ʩʦʙʦʶ. ɺʦʥʠ ʝʬʝʢʪʠʚʥʽ ʚ ʩʪʠʩʥʫʪʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ (ʩʪʽʡʢʘʭ, ʢʦʣʦʥʘʭ), ʧʨʠ 

ʧʝʨʝʢʨʠʪʪʽ ʧʨʦʣʴʦʪʽʚ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʫʞʝ ʟʥʘʯʥʠʭ (ʧʣʠʪʠ, 

ʙʘʣʢʠ, ʘʨʢʠ ʽ ʪ. ʜ.). ʉʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʤʦʩʪʽʚ [109] 

ʋ ʧʨʦʤʠʩʣʦʚʦʤʫ ʡ ʮʠʚʽʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚ 20-30-ʭ ʨʦʢʘʭ ʜʦʙʨʝ ʩʝʙʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʚ ʢʦʤʧʣʝʢʩʥʠʭ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʝʨʝʢʨʠʪʪʷʭ ʽʟ ʤʦʥʦʣʽʪʥʦʶ ʟʘʣʽʟʦʙʝʪʦʥʥʦʶ ʧʣʠʪʦʶ, ʘ 

ʪʘʢʦʞ ʫ ʮʝʛʣʷʥʠʭ ʜʦʚʛʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʩʢʣʝʧʽʥʥʷʭ ʧʦ ʩʪʘʣʝʚʠʭ ʙʘʣʢʘʭ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʻʜʥʘʥʠʭ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʦʶ ʧʣʠʪʦʶ ʙʘʣʦʢ ʧʨʠʚʝʣʦ ʜʦ 

ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʘʥʢʝʨʫʚʘʥʥʷ, ʚʨʘʭʫʚʘʥʥʷ ʧʦʚʟʫʯʦʩʪʽ ʙʝʪʦʥʫ, 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʘ ʫʩʘʜʢʦʚʠʭ ʚʧʣʠʚʽʚ  [34, 78, 110]. ʈʘʟʦʤ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʪʨʫʙʦʙʝʪʦʥʫ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʫ ʟ ʞʦʨʩʪʢʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ɽ.ɽ. ɻʽʙʰʤʘʥ, ʄ.ʄ. ʉʪʨʽʣʝʮʴʢʠʡ [109, 112], ɹ.ɸ. ʂʘʣʘʪʫʨʦʚ, 

ʂ.ɺ. ʉʘʭʥʦʚʩʴʢʠʡ [34, 78] ʪʘ ʽʥʰʽ. 

ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʌ.ɭ. ʂʣʠʤʝʥʢʘ ʟ 1967 ʨ. ʧʨʦʚʦʜʪ̫ʩɹ ̫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʣʝʙʝʪʦʥʥʠʭ ʧʣʠʪ ʽ ʙʘʣʦʢ ʽʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ [39 - 44]. 

ʅʠʤ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʩʫʤʽʩʥʘ ʨʦʙʦʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʪʘ 
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ʙʝʪʦʥʫ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ ʚ 

ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʪʘ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʢʘʭ. 

ʃʠʩʪʦʚʝ ʘʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʷʢ ʦʜʠʥʘʨʥʝ (ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʫ 

ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ ʢʦʥʩʪʨʫʢʮʽʾ) ʪʘʢ ʽ ʧʦʜʚʽʡʥʝ (ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʫ ʩʪʠʩʥʫʪʽʡ ʽ 

ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ). ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ. 

ɺ ʅɼɯɿɹ ɼʝʨʞʙʫʜʫ ʉʈʉʈ ʚ 1972ï1973 ʨʨ. ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʨʠʛʝʣʷ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʧʨʦʣʴʦʪʦʤ 12 ʤ ʜʣʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʝʣʴ [41]. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʧʦʟʠʮʽʾ ʧʦ ʢʦʥʩʪʨʫʶʚʘʥʥʶ ʽ 

ʨʦʟʨʘʭʫʥʢʫ ʨʠʛʝʣʷ ʜʣʷ ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʋ ʎʅɼɯ ʧʨʦʤʙʫʜʽʚʝʣʴ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʨʠʛʝʣʽʚ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʧʨʦʣʴʦʪʦʤ 12 ʤ ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʽ ʧʝʨʝʢʨʠʪʪʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ. ɼʝʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ ʪʠʧʫ 

çʫʽʣʩʪʨʝʩè ʧʨʦʚʝʜʝʥʽ ʚ ʄʅɼɯ ʪʠʧʦʚʦʛʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ. ʊʝʦʨʝʪʠʯʥʽ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʡ ʤʽʮʥʦʩʪʽ ʚôʷʟʝʡ ï ʧʣʘʩʪʠʥ ʟ ʙʝʪʦʥʦʤ 

ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʫʟʘʛʘʣʴʥʝʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʎʽ ʨʦʙʦʪʠ ʧʨʠʚʝʣʠ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʫ 1978 ʨ. "ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʞʸʩʪʢʦʡ ʘʨʤʘʪʫʨʦʡ" [68] ʪʘ 

"ʈʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʧʝʨʝʢʨʳʪʠʡ ʩ ʩʪʘʣʴʥʳʤ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ ʥʘʩʪʠʣʦʤ", 1987 ʨ. [69], ʘ ʪʘʢʦʞ 

ʨʦʟʜʽʣʫ "ʉʪʘʣʝʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ" ʚ ʉʅʠʇ "ʄʦʩʪʳ ʠ ʪʨʫʙʳ" [93].  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʥʘʫʢʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʙʘʟʫ ʚ ʛʘʣʫʟʽ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʫ ʚ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ ʥʝ ʙʫʣʦ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʧʦ ʧʨʦʝʢʪʫʚʘʥʥʶ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʟʛʠʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʙʫʣʠ ʣʠʰʝ 

ʧʦʩʽʙʥʠʢʠ ʧʦ ʦʢʨʝʤʠʭ ʚʠʜʘʭ ʢʦʥʩʪʨʫʢʮʽʡ [68, 69, 93]. ʆʜʥʘʢ, ʟʘ ʮʠʤʠ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʧʦʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʙʽʣʴʰʝ 

15 % ʦʙʝʪʦʥʫʚʘʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʠ ʥʝ ʚʚʦʜʠʣʦʩʴ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʜʦʦʮʽʥʢʠ 
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ʤʽʮʥʦʩʪʽ ʽ ʧʝʨʝʚʠʪʨʘʪ ʩʪʘʣʽ. 

ʇʠʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʪʝʦʨʽʾ ʨʦʟʨʘʭʫʥʢʽʚ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʘʨʤʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʽ ʚ 

ʨʦʙʦʪʘʭ ʆ. ʗ. ɹʝʨʛʘ [11], ʆ. ʆ. ɻʚʦʟʜʻʚʘ [18, 20], ɻ.ɸ. ɻʝʥʽʻʚʘ [21], 

ɹ. ɻ. ɻʥʽʜʮʷ [22], ʆ. ɸ. ɼʦʣʞʝʥʢʘ [28], ɺ.ɯ. ɭʬʽʤʝʥʢʘ [30], ʃ.ʂ. ʃʫʢʰʽ [52, 54], 

ʆ. ɯ. ʂʽʢʽʥʘ [36], ʌ. ɭ ʂʣʠʤʝʥʢʘ [39-44, 117], ɻ. ʇ. ʇʝʨʝʜʝʨʽʷ [66], 

ɺ. ɸ. ʈʦʩʥʦʚʩʴʢʦʛʦ [75], ʈ. ʉ. ʉʘʥʞʘʨʦʚʩʴʢʦʛʦ [77], ʃ. ɯ. ʉʪʦʨʦʞʝʥʢʘ [98-

108], ʆ. ɺ. ʉʝʤʢʘ [79-86], ɭ. ɺ. ʂʣʠʤʝʥʢʘ [37, 38], ʇ. ʄ. ʂʦʚʘʣʷ [47, 48], 

ʄ. ʖ. ɯʟʙʘʰʘ [32], ʖ. ɻ. ɸʤʝʪʦʚʘ [3], ɺ. ʄ. ʉʫʨʜʽʥʘ [114], 

ʄ. ʄ. ʉʪʨʝʣʝʮʢʦʛʦ [112], ɺ. ɸ. ʊʨʫʣʣʷ [116], ɽ. ɼ. ʏʠʭʣʘʜʟʝ [119, 120], 

ɸ. ʃ. ʐʘʛʠʥʘ [121, 122], ʈ.ɸ. ʐʤʠʛʘ [39, 117] ʪʘ ʽʥʰʠʭ.  

ʅʘ ʙʘʟʽ ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ ʥʘ ʢʘʬʝʜʨʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʤʝʪʘʣʫ ʜʝʨʝʚʘ ʽ ʧʣʘʩʪʤʘʩ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʃ.ɯ. ʉʪʦʨʦʞʝʥʢʘ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʰʠʨʦʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʫ. ʊʘʢ ʫ 2000 ʨʦʮʽ ʉ.ɺ. ʗʭʽʥʠʤ [126] ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʽ ʩʪʘʣʝʚʠʭ ʜʚʦʪʘʚʨʽʚ ʽʟ ʙʦʢʦʚʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ, 

ʟʘʧʦʚʥʝʥʠʤʠ ʙʝʪʦʥʦʤ, ʥʘ ʟʛʠʥ ʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʋ 2005 ʨʦʮʽ ʆ. ɺ. ʅʠʞʥʠʢʦʤ [58], ʘ ʫ 2006 ʨʦʮʽ ɺ. ʄ. ɼʞʫʨʦʶ 

[27] ʧʨʦʚʦʜʠʣʠʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʠʩʥʫʪʠʭ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʩʪʘʣʝʚʠʭ ʟʚʘʨʥʠʭ ʪʘ ʧʨʦʢʘʪʥʠʭ ʜʚʦʪʘʚʨʽʚ ʽʟ 

ʧʦʨʦʞʥʠʥʘʤʠ, ʟʘʧʦʚʥʝʥʠʤʠ ʙʝʪʦʥʦʤ.  

ʋ 2006 ʨʦʮʽ ʆ.ɺ. ʉʢʦʣʠʙʦʛ [91] ʟʘʡʤʘʚʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ ʽʟ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. ɼʦʩʣʽʜʥʠʢʦʤ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʽ ʧʦʭʠʣʠʭ ʧʝʨʝʨʽʟʽʚ ʟʛʠʥʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʨʘʥʠʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʥʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʣʠʰʝ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʥʝ ʨʦʟʛʣʷʜʘʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ 

ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʩʪʠʩʢ, ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ɹʠʙʠ ɺ.ɺ. [15]. ɺ ʨʦʙʦʪʽ 
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ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʩʪʘʣʝʙʝʪʦʥʥʽ ʩʪʽʡʢʠ ʨʽʟʥʦʾ ʚʠʩʦʪʠ, ʘ ʪʘʢʦʞ ʟ ʨʽʟʥʠʤ 

ʧʦʟʜʦʚʞʥʽʤ ʘʨʤʫʚʘʥʥʷʤ, ʟʘʧʦʚʥʝʥʽ ʚʘʞʢʠʤ ʙʝʪʦʥʦʤ ʽ ʥʝ ʟʘʧʦʚʥʝʥʽ ʥʠʤ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ï ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʩʫʤʘʨʥʫ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ 

ʩʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʘ ʪʘ ʙʝʪʦʥʥʦʛʦ ʦʩʝʨʜʷ, ʚʠʧʨʦʙʫʚʘʥʠʭ ʦʢʨʝʤʦ. ʇʽʜʩʠʣʝʥʥʷ 

ʙʝʪʦʥʫ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʚ 

1,1-1,3 ʨʘʟʠ. 

ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʥʝʟʥʽʤʥʽʡ ʦʧʘʣʫʙʮʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʃʘʧʝʥʢʦʤ ʆ.ɯ. [52, 107, 108]. ɸʚʪʦʨʦʤ ʨʦʟʢʨʠʪʦ ʧʝʨʝʚʘʛʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ 

ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʥʝʟʥʽʤʥʽʡ ʦʧʘʣʫʙʮʽ, 

ʧʨʦʚʝʜʝʥʦ ʾʭ ʰʠʨʦʢʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʪʘ ʙʝʪʦʥʫ. ʈʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʥʝʟʥʽʤʥʽʡ ʦʧʘʣʫʙʮʽ, 

ʜʦʚʝʜʝʥʘ ʾʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʉʝʤʢʘ ʆ.ɺ. [79-86]. 

ɸʚʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʚʨʘʭʫʚʘʥʥʷ ʫʤʦʚ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ ʚʠʢʣʘʜʝʥʦ ʩʪʨʘʭʦʚʽ ʘʩʧʝʢʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʥʷʪʪʷ ʘʢʪʫʘʨʥʠʭ ʩʪʨʘʭʦʚʠʭ ʨʠʟʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʶ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ 

ʧʨʦʢʘʪʥʠʭ ʧʨʦʬʽʣʽʚ ʪʘ ʙʝʪʦʥʥʠʭ ʧʣʠʪ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ɻʫʜʟʷ ʉ.ʆ. [80, 82, 

85] ʪʘ ɼʦʨʽʻʥʢʘ ɺ.ɺ. [80], ʚʠʢʦʥʘʥʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʉʝʤʢʘ ʆ.ɺ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ  ʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʠʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʾ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ ʪʘ ʩʪʘʜʽʡʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 

ɹʽʙʽʢʘ ɼ.ɺ. [13, 14, 86]. ɸʚʪʦʨʦʤ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤ ʪʘ ʧʨʦʛʨʘʤʘ 

ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʫ ʧʝʨʝʨʽʟʽ ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʦʾ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʙʘʣʢʠ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ. 

ɿʘ ʢʦʨʜʦʥʦʤ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʤ ʢʦʥʩʪʨʫʢʮʽʷʤ ʧʨʠʩʚʷʯʝʥʘ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ [127, 128, 129, 130, 131, 136, 137, 138]. ɺ 1976 ʨ. 
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ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʌʈʅ ʧʨʦʚʦʜʠʣʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʝʙʝʪʦʥʥʠʭ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʩʪʽʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʝʨʝʢʨʠʪʪʽʚ ʟ ʤʝʪʦʶ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ ʾʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʙʫʤʦʚʣʝʥʥʷ ʧʨʠʥʮʠʧʫ ʨʦʟʨʘʭʫʥʢʫ [134]. ʇʦʰʠʨʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʧʨʠʚʝʣʦ ʜʦ 

ʨʦʟʨʦʙʢʠ ʥʦʨʤ Eurocode 4 [132], ʻʜʠʥʠʭ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ɭʚʨʦʧʠ, ʚ ʷʢʠʭ 

ʦʙʫʤʦʚʣʝʥʽ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ʊʘʢʦʞ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʚʠʟʥʘʯʝʥʥʶ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʡʦʛʦ ʥʘ ɽʆʄ [35, 45, 124] ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ ʽ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ. 

 

1.2 ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʥʘʧʨʘʮʶʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʟʚʝʣʠ ʜʦ 

ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʫ 2011 ʨʦʮʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ɼɹʅ ɺ.2.6-160:2010 

çʉʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾè, ʧʨʦʪʝ ʥʦʚʠʡ ɼɹʅ ʥʝ ʧʨʦʧʦʥʫʻ ʯʽʪʢʠʭ 

ʤʝʪʦʜʠʢ ʧʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʘʨʤʫʚʘʥʥʷʤ. 

ʈʦʟʨʘʭʫʥʦʢ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ ʉʅʠʇ ɯɯ-23-81* çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè [94], ʉʅʠʇ 

2.03.01-84* çɹʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè [95], çʈʫʢʦʚʦʜʩʪʚʦʤ 

ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʞʝʩʪʢʦʡ ʘʨʤʘʪʫʨʦʡè 

[68], çʈʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʩʦ 

ʩʪʘʣʴʥʳʤ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ ʥʘʩʪʠʣʦʤè [69] ʪʘ ɼɹʅ ɺ.2.3-14:2006 çʄʦʩʪʠ ʪʘ 

ʪʨʫʙʠ: ʧʨʘʚʠʣʘ ʧʨʦʝʢʪʫʚʘʥʥʷè [24] 

ɿʛʽʜʥʦ ʟ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʞʝʩʪʢʦʡ ʘʨʤʘʪʫʨʦʡè [68] ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʤʽʮʥʽʩʪʶ 



15 

 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʞʦʨʩʪʢʦʶ ʘʨʤʘʪʫʨʦʶ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʧʝʨʝʨʽʟʽʚ, 

ʥʦʨʤʘʣʴʥʠʭ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʭʠʣʠʭ ʧʝʨʝʨʽʟʽʚ ʧʽʜ ʢʫʪʦʤ 45Á. 

ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʟʫʩʠʣʴ ʫ ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʠʢʦʥʫʻʪʴʩʷ, 

ʚʠʭʦʜʷʯʠ ʟ ʪʘʢʠʭ ʧʝʨʝʜʫʤʦʚ: 

ï ʦʧʽʨ ʙʝʪʦʥʫ ʨʦʟʪʷʛʫ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ ʥʫʣʝʚʽ; 

ï ʦʧʽʨ ʙʝʪʦʥʫ ʥʘ ʩʪʠʩʢ ʫʤʦʚʥʦ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 
bR  

(ʧʦʤʥʦʞʝʥʠʤ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʫʤʦʚ ʨʦʙʦʪʠ), ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʧʦ ʯʘʩʪʠʥʽ ʩʪʠʩʥʝʥʦʾ ʟʦʥʠ, ʫʤʦʚʥʦ ʥʘʟʚʘʥʦʶ çʩʪʠʩʥʝʥʦʶ 

ʟʦʥʦʶè; 

ï ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʫ ʞʦʨʩʪʢʽʡ ʽ ʛʥʫʯʢʽʡ ʘʨʤʘʪʫʨʽ ʧʨʠʡʤʘʶʪʴʩʷ 

ʥʝ ʙʽʣʴʰʠʤʠ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʦʧʦʨʠ ʨʦʟʪʷʛʫ sR , yR , ʧʦʤʥʦʞʝʥʽ, ʫ ʥʝʦʙʭʽʜʥʠʭ 

ʚʠʧʘʜʢʘʭ, ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʫʤʦʚ ʨʦʙʦʪʠ; 

ï ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ʫ ʞʦʨʩʪʢʽʡ ʪʘ ʛʥʫʯʢʽʡ ʘʨʤʘʪʫʨʘʭ 

ʧʨʠʡʤʘʶʪʴʩʷ ʥʝ ʙʽʣʴʰ ʨʦʟʨʘʭʫʥʢʦʚʠʭ yR  ʽ sR, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ 

ʫʤʦʚ ʨʦʙʦʪʠ. 

ʈʦʟʨʘʭʫʥʦʢ ʤʽʮʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʧʝʨʝʨʽʟʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ 

ʞʦʨʩʪʢʦʶ ʘʨʤʘʪʫʨʦʶ, ʱʦ ʟʛʠʥʘʶʪʴʩʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ 

ʥʝʡʪʨʘʣʴʥʦʾ ʣʽʥʽʾ ʩʪʦʩʦʚʥʦ ʞʦʨʩʪʢʦʛʦ ʧʨʦʬʽʣʶ: 

ʚʠʧʘʜʦʢ ɸ ï ʥʝʡʪʨʘʣʴʥʘ ʚʽʩʴ ʥʝ ʧʝʨʝʪʠʥʘʻ ʧʨʦʬʽʣʴ ʞʦʨʩʪʢʦʾ ʘʨʤʘʪʫʨʠ; 

ʚʠʧʘʜʦʢ ɹ ï ʥʝʡʪʨʘʣʴʥʘ ʚʽʩʴ ʧʝʨʝʪʠʥʘʻ ʩʪʽʥʢʫ ʧʨʦʬʽʣʶ ʞʦʨʩʪʢʦʾ 

ʘʨʤʘʪʫʨʠ; 

ʚʠʧʘʜʦʢ ɺ ï ʥʝʡʪʨʘʣʴʥʘ ʚʽʩʴ ʧʝʨʝʪʠʥʘʻ ʧʦʣʠʮʶ ʧʨʦʬʽʣʶ ʞʦʨʩʪʢʦʾ 

ʘʨʤʘʪʫʨʠ. 

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʟ ʩʠʤʝʪʨʠʯʥʠʤ ʘʨʤʫʚʘʥʥʷʤ ʨʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ɹ, ʢʦʣʠ 

ʥʝʡʪʨʘʣʴʥʘ ʚʽʩʴ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʤʽʞ ʣʠʩʪʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ. 

ɺʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 
(1.1) 
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ʄʽʮʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʧʨʠ  ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 
(1.2) 

 

ʜʝ   ï ʧʣʘʩʪʠʯʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʩʪʽʥʢʠ ʞʦʨʩʪʢʦʾ ʘʨʤʘʪʫʨʠ ʱʦʜʦ 

ʚʽʩʽ, ʷʢʘ ʧʦʜʽʣʷʻ ʧʝʨʝʨʽʟ ʥʘ ʜʚʽ ʨʽʚʥʦʚʝʣʠʢʽ ʧʣʦʱʽ (ʜʣʷ ʜʚʦʪʘʚʨʽʚ ʽ ʰʚʝʣʝʨʽʚ  

, ʜʝ  ï ʧʨʫʞʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ);
 

 ï ʧʦʧʨʘʚʢʘ ʜʦ , ʱʦ ʜʦʨʽʚʥʶʻ ʧʣʘʩʪʠʯʥʦʤʫ ʤʦʤʝʥʪʫ 

ʦʧʦʨʫ ʯʘʩʪʠʥʠ ʩʪʽʥʢʠ ʧʨʦʬʽʣʶ ʤʽʞ ʥʫʣʴʦʚʦʶ ʣʽʥʽʻʶ ʧʝʨʝʨʽʟʫ ʪʘ ʮʝʥʪʨʘʣʴʥʦʶ 

ʚʽʩʩʶ ʧʨʦʬʽʣʶ ʞʦʨʩʪʢʦʾ ʘʨʤʘʪʫʨʠ. 

 

 

h0 

h 

b 

a¡ 

a  
x 

srA  

sA  

sA¡ 

1 

Rb 
sc sR A¡ 

s sR A  

3 

2 

r 

h¡ srR  

srR  

ɹ) 

 

ʈʠʩʫʥʦʢ 1.1 ï ɺʠʧʘʜʦʢ  ɹ  ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʡʪʨʘʣʴʥʦʾ ʣʽʥʽʾ ʜʣʷ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ: 1 ï ʩʪʠʩʥʫʪʘ ʟʦʥʘ ʧʝʨʝʨʽʟʫ; 2 ï ʥʘʧʨʫʞʝʥʥʷ ʚ ʙʝʪʦʥʽ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ; 3 ï ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʚ ʞʦʨʩʪʢʽʡ ʘʨʤʘʪʫʨʽ; 4 ï ʥʘʧʨʫʞʝʥʥʷ 

ʩʪʠʩʢʫ ʫ ʞʦʨʩʪʢʽʡ ʘʨʤʘʪʫʨʽ 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʘ ʤʽʮʥʽʩʪʶ ʧʨʷʤʦʢʫʪʥʠʭ ʧʝʨʝʨʽʟʽʚ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʟ 

ʞʦʨʩʪʢʦʶ ʽ ʛʥʫʯʢʦʶ ʘʨʤʘʪʫʨʦʶ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʨʦʟʪʷʛʥʫʪʽʡ (ʘʙʦ ʤʝʥʰ 

ʩʪʠʩʥʫʪʽʡ) ʽ ʫ ʩʪʠʩʥʫʪʽʡ ʛʨʘʥʷʭ (ʨʠʩ. 1.2), ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
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ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʭ, ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 
(1.3) 

 

ʇʨʠ    ʤʽʮʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʘ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʝʨʝʚʽʨʷʪʠ ʟ 

ʫʤʦʚʠ 

 

, (1.4) 

 

ʜʝ  ï ʝʢʩʮʝʥʪʠʨʠʩʠʪʝʪ ʧʦʟʜʦʚʞʥʴʦʛʦ ʟʫʩʠʣʣʷ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʜʽʶʯʦʾ 

ʟʫʩʠʣʴ ʚ ʨʦʟʪʷʛʥʫʪʠʭ ʞʦʨʩʪʢʽʡ ʽ ʛʥʫʯʢʽʡ ʘʨʤʘʪʫʨʘʭ; 

 ï ʚ̔ʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʚʘʛʠ ʩʪʠʩʥʫʪʦʾ ʞʦʨʩʪʢʦʾ ʘʨʤʘʪʫʨʠ ʜʦ ʩʪʠʩʥʫʪʦʾ 

ʛʨʘʥʽ ʝʣʝʤʝʥʪʘ. 

ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘ ʟʫʩʠʣʴ ʚ ʧʨʷʤʦʢʫʪʥʦʤʫ ʧʝʨʝʨʽʟʽ ʩʪʠʩʥʫʪʦʛʦ ʝʣʝʤʝʥʪʘ ʟ 

ʞʦʨʩʪʦʶ ʪʘ ʛʥʫʯʢʦʶ ʘʨʤʘʪʫʨʦʶ, ʟʦʩʝʨʝʜʞʝʥʦʶ ʚ ʩʪʠʩʥʫʪʽʡ ʽ ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ 

 

ʇʨʠ   ʨʦʟʨʘʭʫʥʦʢ ʧʝʨʝʨʽʟʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʫʤʦʚʦʶ (1.4), 

ʧʨʠʡʤʘʶʯʠ ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʟʘ ʬʦʨʤʫʣʦʶ 
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(1.5) 

 

ɺʽʜʥʦʩʥʘ ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʧ. 3.6 [68] 

ʚʽʜʥʦʰʝʥʥʷʤ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʜʦ ʨʦʙʦʯʦʾ ʚʠʩʦʪʠ ʧʝʨʝʨʽʟʫ , ʱʦ 

ʨʽʚʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʪʠʩʥʫʪʦʾ ʛʨʘʥʽ ʜʦ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣ ʚ ʨʦʟʪʷʛʥʫʪʠʭ ʞʦʨʩʪʢʽʡ ʽ 

ʛʥʫʯʥʽʡ ʘʨʤʘʪʫʨʘʭ. ʅʘʡʙʽʣʴʰʝ (ʛʨʘʥʠʯʥʝ) ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ , ʧʨʠ ʷʢʽʡ ʤʽʮʥʽʩʪʴ ʦʩʪʘʥʥʴʦʾ ʜʦʩʪʘʪʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʩʽʻʶ 

ʘʨʤʘʪʫʨʦʶ ʨʦʟʪʷʛʥʫʪʦʾ ʟʦʥʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʧʦʨʽʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ 

 

 

(1.6) 

 

ʜʝ   ï  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

(1.5); 

 ï ʥʘʡʙʽʣʴʰʘ ʟ ʚʝʣʠʯʠʥ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʦʧʦʨʽʚ ʛʥʫʯʢʦʾ ʯʠ ʞʦʨʩʪʢʦʾ 

ʘʨʤʘʪʫʨʠ. 

ɿʥʘʯʝʥʥʷ  ʜʣʷ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

 (1.7) 

 

ʋ ʚʠʧʘʜʢʫ ʩʠʤʝʪʨʠʯʥʦʾ ʞʦʨʩʪʢʦʾ ʪʘ ʛʥʫʯʢʦʾ ʘʨʤʘʪʫʨʠ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʝʨʝʚʽʨʢʫ ʤʽʮʥʦʩʪʽ ʧʝʨʝʨʽʟʫ ʧʨʦʚʦʜʠʪʠ ʧʨʠ  ʚʠʢʦʥʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʢʘ ʥʘ ʨʠʩ. 1.3. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʫʤʦʚʘ 

 

 (1.8) 

 

ʜʝ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʛʨʘʬʽʢʫ ʥʘ ʨʠʩ. 1.3 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ  
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(1.9) 

 

 

ʈʠʩʫʥʦʢ 1.3 ï ɻʨʘʬʽʢ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ 

ʞʦʨʩʪʢʦʶ ʪʘ ʛʥʫʯʢʦʶ ʘʨʤʘʪʫʨʦʶ, ʟʦʩʝʨʝʜʞʝʥʦʶ ʙʽʣʷ ʨʦʟʪʷʛʥʫʪʦʾ ʽ ʩʪʠʩʥʫʪʦʾ 

ʛʨʘʥʽ (ʩʫʮʽʣʴʥʽ ʣʽʥʽʾ ï ʤʘʨʢʘ ʙʝʪʦʥʘ 300, ʧʫʥʢʪʠʨʥʽ ï ʤʘʨʢʘ ʙʝʪʦʥʘ 500) 

 

1.3  ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘ 

ʜʝʬʦʨʤʘʮʽʡʥʦ  ʁʤʦʜʝʣʣ  ʁ

 

ʆʩʥʦʚʦʶ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʧʦʣʦʞʝʥʥʷ, 

ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ, ʛʽʧʦʪʝʟʘ ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʾ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ.  

ɼʝʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʟʘʢʦʨʜʦʥʥʽʡ ʧʨʘʢʪʠʮʽ 

[137, 138], ʚʢʣʶʯʝʥʘ ʫ ʤʽʞʥʘʨʦʜʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ [132, 133], 

ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʜʝʨʞʘʚʥʽ ʥʦʨʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʋʢʨʘʾʥʽ [25, 26]. ɼʝʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʨʘʭʫʚʘʪʠ ʥʝʣʽʥʽʡʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ, ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʟʘʡʚʠʭ 

ʝʤʧʽʨʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʽ ʙʽʣʴʰ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ 

ʩʪʘʥ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ, 
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ʚʢʣʶʯʘʶʯʠ ʛʨʘʥʠʯʥʠʡ, ʘ ʪʘʢʦʞ ʫʥʠʢʥʫʪʠ ʧʝʨʝʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ. 

ɼʝʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʘ ʻʜʠʥʽʡ ʤʝʪʦʜʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ ʦʮʽʥʶʚʘʪʠ ʅɼʉ ʪʘ 

ʤʽʮʥʽʩʪʴ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʨʽʟʥʠʭ ʩʠʣʦʚʠʭ ʚʧʣʠʚʘʭ: ʟʛʠʥʽ, 

ʫʤʦʚʥʦ ʦʜʥʦʨʽʜʥʦʤʫ ʪʘ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʩʪʠʩʢʫ, ʧʦʟʘʮʝʥʪʨʦʚʦʤʫ ʨʦʟʪʷʛʫ. 

ʄʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ, ʟʽ ʩʢʣʘʜʝʥʠʤʠ ʯʠ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʚʠʜʘʤʠ 

ʧʝʨʝʨʽʟʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʨʽʟʥʽ ʢʣʘʩʠ ʙʝʪʦʥʫ, ʘʨʤʘʪʫʨʠ ʯʠ ʣʠʩʪʦʚʦʾ 

ʩʪʘʣʽ. ɺʨʘʭʫʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣʽʚ ï ʙʝʪʦʥʫ, ʘʨʤʘʪʫʨʠ, 

ʩʪʘʣʽ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʅɼʉ ʪʘ ʤʽʮʥʽʩʪʴ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʦ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʧʝʨʝʨʽʟʽʚ ʥʝ ʣʠʰʝ ʫ ʛʨʘʥʠʯʥʦʤʫ, ʘʣʝ ʽ ʚ ʧʝʨʝʜ 

ʛʨʘʥʠʯʥʦʤʫ ʪʘ ʟʘʢʨʠʪʠʯʥʦʤʫ ʩʪʘʥʘʭ [90] . 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʝʨʽʟʽʚ ʧʦʪʨʝʙʫʻ 

ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʨʦʟʨʘʭʫʥʢʠ. ʇʽʜʭʽʜ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʽʨʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʟ 

ʛʘʨʥʦʶ ʟʙʽʞʥʽʩʪʶ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʜʝʢʽʣʴʢʦʭ 

ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯʽ [2]. 

ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʘʣʴʥʠʭ ʜʽʘʛʨʘʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʟʨʦʙʣʝʥʦ ʚʯʝʥʠʤʠ 

ʋʢʨʘʾʥʠ.  ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘ ʦʩʥʦʚʽ ʧʦʚʥʦʾ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ 

ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʯʝʥʠʤʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʧʝʨʝʚʽʨʢʠ ʤʽʮʥʦʩʪʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʧʦʧʝʨʝʯʥʦʛʦ ʟʛʠʥʫ, 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʘ ʧʦʟʘʮʝʥʪʨʦʚʦʛʦ ʩʪʠʢʫ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʧʨʠʡʤʘʶʪʴ ʧʦʚʥʫ ʜʽʘʛʨʘʤʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ, ʧʨʠʜʽʣʷʶʯʠ ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʯʘʩʪʠʥʽ ʜʽʘʛʨʘʤʠ, ʱʦ 

ʦʧʠʩʫʻ ʩʪʠʩʢ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʨʦʙʦʪʫ ʨʦʟʪʷʛʥʫʪʦʛʦ ʙʝʪʦʥʫ ʫ ʨʘʤʢʘʭ 

ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʠʚʯʘʶʪʴ ʣʠʰʝ ʜʝʷʢʽ ʥʘʫʢʦʚʮʽ.  
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ʋ ʽʩʥʫʶʯʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ ʧʦʚʥʽ 

ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʙʝʪʦʥʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʽʟʥʠʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ ůb = f(Ůb). ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʨʦʭʦʜʷʪʴ 

ʧʝʨʝʚʽʨʢʫ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ ʧʝʨʰʦʶ ʛʨʫʧʦʶ 

ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ. ɺ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘ ʜʨʫʛʦʶ ʛʨʫʧʦʶ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ 

ʚʠʱʝʟʛʘʜʘʥʽ ʜʽʘʛʨʘʤʠ ʤʘʣʦ ʘʧʨʦʙʦʚʘʥʽ ʘʙʦ ʞ ʚʟʘʛʘʣʽ ʥʝ ʘʧʨʦʙʦʚʘʥʽ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʅɼɯɹʂ, ʚʠʢʦʥʘʥʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʆ.ɹ. ɻʦʣʠʰʝʚʘ, ɸ.ʄ. ɹʘʤʙʫʨʠ, 

ɺ.ʗ. ɹʘʯʠʥʩʴʢʦʛʦ [8, 9, 10, 23]. ʉʘʤʝ ʫ ʅɼɯɹʂ ʚʧʝʨʰʝ ʧʦʯʘʣʠʩʷ ʨʦʟʨʦʙʢʠ 

ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʙʫʜʦʚʦʶ ʟʘʛʘʣʴʥʦʾ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʪʝʦʨʽʾ 

ʟʘʣʽʟʦʙʝʪʦʥʫ ʪʘ ʟʘʧʦʯʘʪʢʦʚʘʥʘ ʧʨʠʢʣʘʜʥʘ ʪʝʦʨʽʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟôʷʚʠʣʠʩʴ ʧʝʨʰʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, 

ʱʦʜʦ ʫʪʦʯʥʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʥʦʾ 

ʜʽʘʛʨʘʤʠ ʩʪʠʩʢʫ ʙʝʪʦʥʫ. 

ʐʢʦʣʘ, ʩʪʚʦʨʝʥʘ ʆ.ʌ. ʗʨʝʤʝʥʢʦ, ɺ.ʉ. ɼʦʨʦʬʝʻʚʠʤ ʚʽʜʦʤʘ ʩʚʦʾʤʠ 

ʜʦʩʷʛʥʝʥʥʷʤʠ ʫ ʛʘʣʫʟʽ ʚʠʚʯʝʥʥʷ ʜʝʬʦʨʤʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʪʦʥʫ [29]. 

ʅʠʤʠ ʚʠʨʽʰʝʥʽ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʝʬʦʨʤʘʮʽʡ ʽ ʪʨʠʚʘʣʦʛʦ ʦʧʦʨʫ ʙʝʪʦʥʫ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʜʽʘʛʨʘʤ-ʽʟʦʭʨʦʥ, ʧʦʙʫʜʦʚʠ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤʠ ʽ 

ʜʝʬʦʨʤʘʮʽʷʤʠ, ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʧʦʚʥʦʾ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ɭ.ʄ. ɹʘʙʠʯʘ [4, 5, 6] ʻ ʩʫʪʪʻʚʠʤ ʚʥʝʩʢʦʤ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ, ʜʝ ʚʠʚʯʘʣʠʩʷ ʧʠʪʘʥʥʷ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʟʘʣʝʞʥʦʩʪʝʡ çʥʘʧʨʫʞʝʥʥʷ - ʜʝʬʦʨʤʘʮʽʾè, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʥʝʣʽʥʽʡʥʽʩʪʴ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʽʚ, ʪʘ ʚʠʨʽʰʫʚʘʣʠʩʷ ʨʽʟʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʪʝʦʨʽʾ.  

ʄʝʪʦʜ ʥʝʣʽʥʽʡʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʠʡ ʥʘ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ, 

ʚʢʣʶʯʘʶʯʠ ʛʨʘʥʠʯʥʠʡ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʅɼʉ ʧʝʨʝʨʽʟʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ɺ.ʉ. ʐʤʫʢʣʝʨʦʤ ʪʘ ɯ.ʗ. ʃʫʯʢʦʚʩʴʢʠʤ [123]. ɿʘ ʚʽʜʦʤʦʶ ʬʽʙʨʦʚʦʶ 

ʜʝʬʦʨʤʘʮʽʻʶ ʘʚʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʷʢʠʭ-ʥʝʙʫʜʴ ʘʧʨʽʦʨʥʠʭ 
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ʧʦʩʪʫʣʘʪʽʚ, ʧʨʠʡʥʷʪʠʭ ʚ ʽʥʰʠʭ ʤʝʪʦʜʘʭ. 

ʈʦʙʦʪʠ ʈʦʤʘʰʢʦ ɺ.ʄ. [73, 74] ʥʘʧʨʘʚʣʝʥ ̔ ʥʘ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʢʠ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʫʪʚʦʨʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʨʽʱʠʥ ʚ ʙʝʪʦʥʥʠʭ ʪʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʘʭ ʽ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʥʠʭ ʜʽʘʛʨʘʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʪʘ ʨʦʟʪʷʛʥʫʪʦʛʦ ʙʝʪʦʥʫ. ʇʦʨʽʚʥʶʶʯʠ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʘʚʪʦʨ ʩʪʚʝʨʜʞʫʻ, ʱʦ: ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʥʠʟʭʽʜʥʫ ʛʫʣʢʫ ʜʽʘʛʨʘʤʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʨʦʟʪʷʛʥʫʪʦʛʦ ʙʝʪʦʥʫ ʩʣʽʜ ʦʙʤʝʞʫʚʘʪʠ ʙʽʣʴʰ ʩʫʪʪʻʚʦ ʧʦʨʽʚʥʷʥʦ 

ʟʽ ʩʪʠʩʥʫʪʠʤ ʙʝʪʦʥʦʤ; ʥʝʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤʠ ʪʘ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʨʦʟʪʷʛʥʫʪʦʛʦ ʙʝʪʦʥʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʠʤ ʩʠʣʴʥʽʰʝ, ʯʠʤ ʩʣʘʙʰʠʤ 

ʻ ʢʣʘʩ ʙʝʪʦʥʫ;  ʜʦ ʤʦʤʝʥʪʫ ʫʪʚʦʨʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʪʨʽʱʠʥ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʙʝʪʦʥʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʥʝʘʨʤʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʧʨʫʞʥʽʡ ʩʪʘʜʽʾ. 

 

1.4  ɼʽʘʛʨʘʤʠ ů ï Ů ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ 

 

ʋ ʨʝʢʦʤʝʥʜʘʮʽʷʭ, ʨʦʟʨʦʙʣʝʥʠʭ ʅɼɯɹʂ [9] ʤʽʩʪʷʪʴʩʷ ʜʘʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʪʦʯʥʦ ʦʧʠʩʫʶʪʴ ʚʠʩʭʽʜʥʫ ʛʽʣʢʫ ʜʽʘʛʨʘʤʠ 

ʨʦʙʦʪʠ ʙʝʪʦʥʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʚʠʩʭʽʜʥʘ ʛʽʣʢʘ ʜʽʘʛʨʘʤʠ ů ï Ů ʙʝʪʦʥʫ ʩʪʘʙʽʣʴʥʘ ʚ ʧʦʯʘʪʢʦʚʽʡ ʯʘʩʪʠʥʽ, ʜʦ 

ʧʦʷʚʠ ʟʥʘʯʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʍʘʨʘʢʪʝʨʥʽ ʪʦʯʢʠ ʚʠʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʜʽʘʛʨʘʤ ů - Ů ʙʝʪʦʥʫ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʉʧʘʜʥʫ ʯʘʩʪʠʥʫ ʜʽʘʛʨʘʤʠ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʧʨʠ 

ʞʦʨʩʪʢʦʤʫ ʨʝʞʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʨʘʟʢʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʷʢʝ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠʩʷ. 

ɸʥʘʣʽʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʫ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʜʽʘʛʨʘʤ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʙʝʪʦʥʫ ʧʨʠ ʩʪʠʩʢʫ ů-Ů ʟ ʥʠʟʭʽʜʥʦʶ ʛʽʣʢʦʶ ʟʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʥʦʨʤʘʤʠ 

ɽʚʨʦʢʦʜ 2 [133] ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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11.05 ,cm c cmk E fe= Ö  

1ce - ʜʝʬʦʨʤʘʮʽʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʧʨʫʞʝʥʥʶ 
cs . 

ɺ ɽʚʨʦʢʦʜʽ ʪʘʢʦʞ ʧʨʠʚʝʜʝʥʽ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ 
1cue  ʚʽʜʥʦʩʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʥʠʩʭʽʜʥʦʾ ʛʽʣʢʠ ʜʽʘʛʨʘʤ ů ï Ů. ɺʠʟʥʘʯʘʪʠ ʤʘʢʩʠʤʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʥʘʡʙʽʣʴʰ ʩʪʠʩʥʫʪʦʛʦ ʚʦʣʦʢʥʘ ʙʝʪʦʥʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʘʩʫ ʙʝʪʦʥʫ. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ɼʽʘʛʨʘʤʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟʘ ɽʚʨʦʢʦʜ 2 

 

ʊʘʢʦʞ, ʝʚʨʦʧʝʡʩʴʢʽ ʥʦʨʤʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʨʦʱʝʥʽ 

ʜʽʘʛʨʘʤʠ ʨʦʙʦʪʠ ʙʝʪʦʥʫ: ʧʘʨʘʙʦʣʽʯʥʦ-ʧʨʷʤʦʢʫʪʥʫ ʪʘ ʜʚʦʣʽʥʽʡʥʫ (ʨʠʩ. 1.4). 

ʌʦʨʤʘ ʧʘʨʘʙʦʣʽʯʥʦ-ʧʨʷʤʦʢʫʪʥʦʾ ʜʽʘʛʨʘʤʠ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ 

ʟʘʣʝʞʥʦʩʪʷʤʠ: 

2

1 1

n

c
c cd

c
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e
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è øå õ
é ù= - -æ ö
é ùç ÷ê ú

    ʧʨʠ 20 c ce e¢ ¢ ,                                        (1.11) 

c cdfs =       ʧʨʠ 2 2c c cue e e¢ ¢ , (1.12) 

ʜʝ n ï ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʶ (ʜʣʷ ʙʝʪʦʥʽʚ ʜʦ 50ckf ʄʇʘ=  n=2); 

2ce - ʜʝʬʦʨʤʘʮʽʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʥʘʧʨʫʞʝʥʥʶ; 

2cue  - ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʙʝʪʦʥʫ. 
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                                   ʘ).  ʙ). 

ʈʠʩ. 1.5 ï  ʉʧʨʦʱʝʥʽ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟʘ ɽʚʨʦʢʦʜ 2: 

ʘ) ï ʧʘʨʘʙʦʣʽʯʥʦ-ʧʨʷʤʦʢʫʪʥʘ,  ʙ) ʜʚʦʣʽʥʽʡʥʘ 

 

ɼʚʦʣʽʥʽʡʥʘ ʜʽʘʛʨʘʤʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟʘ ɽʚʨʦʢʦʜʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʪʘʙʣʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 3ce  ʪʘ 3cue . ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʙʝʪʦʥʽʚ ʟ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ 50ckf ʄʇʘ¢  3 0.00175ce =  ʪʘ 3 0.0035cue = . 

ɿʘ ʨʦʩʽʡʩʴʢʠʤʠ ʥʦʨʤʘʤʠ ʉʇ, ʷʢʽ ʟʘʨʘʟ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ 

ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʚ ʩʪʠʩʥʫʪʦʤʫ ʙʝʪʦʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ ʥʘʚʝʜʝʥʦʶ ʚ ɽʚʨʦʢʦʜʽ, ʷʢʘ ʚʽʜʦʤʘ ʷʢ ʜʽʘʛʨʘʤʘ ʉʘʨʛʝʥʘ.  

ʋ ʨʦʩʽʡʩʴʢʠʭ ʥʦʨʤʘʭ [96, 97] ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʽʘʛʨʘʤʠ 

ʙʝʪʦʥʫ ʫ ʚʠʛʣʷʜʽ ʪʨʠʣʽʥʽʡʥʠʭ ʘʙʦ ʜʚʦʣʽʥʽʡʥʠʭ. ɼʚʦʣʽʥʽʡʥʫ ʜʽʘʛʨʘʤʫ ʨʦʙʦʪʠ 

ʙʝʪʦʥʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʨʠʣʽʥʽʡʥʫ ï ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʫʪʚʦʨʝʥʥʷ 

ʪʨʽʱʠʥ. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʟ ʅɼɯɹʂ [8] ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʚʦʣʽʥʽʡʥʽ 

ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ.  

ʋ ʨʦʙʦʪʘʭ ʈʦʛʦʚʦʛʦ ʉ.ɯ. [71, 72] ʥʘʚʝʜʝʥʦ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʠʭ ʜʽʘʛʨʘʤ ʩʪʘʥʫ ʙʝʪʦʥʫ ůb ï Ůb. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʪʘʢʠʭ ʜʽʘʛʨʘʤ. ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʤʽʮʥʦʩʪʽ ʥʝʦʜʥʦʨʽʜʥʦ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ 

ʧʨʠʡʤʘʻʪʴʩʷ ʩʧʨʦʱʝʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʦʨʤʘ ʝʧʶʨʠ ʩʪʠʩʢʘʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʟʘ 

ʚʠʩʦʪʦʶ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʘʢʠʭ ʥʘʧʨʫʞʝʥʴ, ʨʽʚʥʦʶ Rb. 
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ʉʪʚʦʨʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʘʜʘʶʯʦʾ ʯʘʩʪʠʥʠ ʜʽʘʛʨʘʤʠ ʨʦʙʦʪʠ ʙʝʪʦʥʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʨʠʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʚ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʽ Ůbu, ʘ ʪʘʢʦʞ ʟʘʣʠʰʢʦʚʦʾ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ Rbu.  

ʋ ʨʦʙʦʪʽ [4] ʘʚʪʦʨʦʤ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʠʩʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʥʘʚʝʜʝʥʽ ʧʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ɸʚʪʦʨʦʤ ʧʦʨʽʚʥʶʶʪʴʩʷ ʦʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʪʨʴʦʤʘ ʬʦʨʤʫʣʘʤʠ ʦʧʠʩʫ ʜʽʘʛʨʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʰʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ. ɿʦʢʨʝʤʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʽʘʛʨʘʤʠ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʨʤʫʣʠ ʟ ɽʚʨʦʢʦʜʫ 2 
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ä . ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʘʚʪʦʨ ʨʦʙʠʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʪʝ, ʱʦ ʩʘʤʝ ʜʨʫʛʝ ʪʘ ʪʨʝʪʝ ʨʽʚʥʷʥʥʷ ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʫ ʟʙʽʞʥʽʩʪʴ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʰʦʾ ʬʦʨʤʫʣʠ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʜʥʦʯʘʩʥʦ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ ʜʽʘʛʨʘʤʘʤʠ ʙʝʪʦʥʫ ʙʘʛʘʪʴʤʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʩʧʨʦʱʝʥʽ ʜʚʦʣʽʥʽʡʥʽ ʜʽʘʛʨʘʤʠ ʩʪʘʥʫ 

ʙʝʪʦʥʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʢʣʶʯʦʚʽ ʪʦʯʢʠ ʮʠʭ ʜʽʘʛʨʘʤ ʥʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʦʜʥʘ ʟ 

ʦʜʥʦʶ. 

 

1.5 ɺʨʘʭʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʩʪʝʡ ʚ ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ʈʦʙʦʪʘ [8] ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ (ʤʦʜʝʣʽ) 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʽʛʥʫʪʠʭ ʪʘ ʧʦʟʘʮʝʥʪʨʦʚʦ-

ʩʪʠʩʥʫʪʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʣʴʥʠʭ 

ʜʽʘʛʨʘʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʽ ʘʨʤʘʪʫʨʠ. ɹʽʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ 
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ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʉɿɹ ʝʣʝʤʝʥʪʫ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʩʧʨʦʱʝʥʠʭ ʤʝʪʦʜʘʭ ʨʦʟʨʘʭʫʥʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʷʤʦʢʫʪʥʦʾ ʝʧʶʨʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʜʝʬʦʨʤʘʮʽʡʥʠʤ 

ʤʝʪʦʜʦʤ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʜʽʘʛʨʘʤʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟ ʥʠʟʭʽʜʥʦʶ ʛʽʣʢʦʶ. ɯʩʥʫʶʯʠ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʟʘʮʝʥʪʨʦʚʦ-ʩʪʠʩʥʫʪʦʛʦ ʘʙʦ ʟʽʛʥʫʪʦʛʦ 

ʝʣʝʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʆʄ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʪʝʨʘʮʽʡʥʦʛʦ 

ʧʽʜʭʦʜʫ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ ʟʘʜʘʻʪʴʩʷ ʚ ʯʘʩʪʢʘʭ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʥʦʨʤʘʣʴʥʦʾ ʩʠʣʠ ʘʙʦ ʤʦʤʝʥʪʫ. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ, ʟ ʦʛʣʷʜʫ ʥʘ ʢʨʠʚʫ 

çʤʦʤʝʥʪ ï ʢʨʠʚʠʟʥʘè ʜʣʷ ʙʝʪʦʥʫ, ʱʦ ʤʘʻ ʥʠʟʭʽʜʥʫ ʜʽʣʷʥʢʫ, ʥʘ ʦʜʥʽʡ ʟ 

ʽʪʝʨʘʮʽʡ ʦʪʨʠʤʘʻʤʦ ʜʚʘ ʨʽʰʝʥʥʷ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʢʽʥʯʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʧʦʭʠʙʢʠ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ 

ʧʝʨʝʤʽʱʝʥʥʷʤʠ. ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʤʦʜʝʣʽ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʝʬʦʨʤʘʮʽʷʤʠ (ʢʨʠʚʠʟʥʦʶ), ʪʦʜʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʨʠʚʠʟʥʠ (ʘʙʦ ʜʝʬʦʨʤʘʮʽʾ ʥʘʡʙʽʣʴʰ ʩʪʠʩʥʫʪʦʛʦ ʚʦʣʦʢʥʘ) ʟʘʜʘʯʘ ʤʘʻ ʻʜʠʥʝ 

ʨʽʰʝʥʥʷ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʮʝ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʩʘʤʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʧʝʨʝʨʽʟʫ. ɺ ʨʦʙʦʪʽ [8] ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʧʘʜʦʢ ʟ ʜʚʦʤʘ ʬʦʨʤʘʤʠ ʨʽʚʥʦʚʘʛʠ - 

ʧʝʨʝʨʽʟ ʧʦʚʥʽʩʪʶ ʩʪʠʩʥʫʪʠʡ ʪʘ ʩʪʠʩʥʫʪʦ-ʨʦʟʪʷʛʥʫʪʠʡ. ɺ ʦʧʠʩʘʥʦʤʫ ʘʣʛʦʨʠʪʤʽ 

ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ 

ʥʘʙʣʠʞʝʥʴ ʽʟ ʟʘʜʘʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʟʤʽʥʠ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʢʦʞʥʽʡ ʟ ʽʪʝʨʘʮʽʡ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʨʦʤʽʟʜʢʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʪʨʠʚʘʣʦʾ ʟʙʽʞʥʦʩʪʽ ʽʪʝʨʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʛʨʘʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ  

ʨʦʟʨʘʭʫʥʦʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʛʣʷʜʫ ʝʧʶʨʠ (ʦʜʥʦʟʥʘʯʥʘ ʘʙʦ ʜʚʦʟʥʘʯʥʘ), 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʜʽʘʛʨʘʤʠ ʩʪʘʥʫ ʙʝʪʦʥʫ, ʤʝʪʦʜʫ ʚʠʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ. 

ʉʝʨʝʜ ʟʘʢʦʨʜʦʥʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʯʝʥʠʭ 

ɼ.ʄ. ʃʘʟʦʚʩʢʦʛʦ ʪʘ ɼ.ʆ. ɻʣʫʭʦʚʘ. ɺ  ʨʦʙʦʪʘʭ [50, 51] ʦʧʠʩʫʻʪʴʩʷ ʢʦʤʧ'ʶʪʝʨʥʘ 

ʧʨʦʛʨʘʤʘ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʙʽʣʦʨʫʩʴʢʠʤ ʉʅɹ 

5.03.01 [92]. ɺ ʷʢʦʩʪʽ ʙʘʟʦʚʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ  ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʥʷʪʘ ʜʝʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ 
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ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʨʦʟʨʘʭʫʥʢʫ ɹɽʊɸ. ʇʨʦʛʨʘʤʘ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʅɼʉ, ʰʠʨʠʥʠ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ ʚ 

ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʦʚʽʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʘʨʤʫʚʘʥʥʷ, ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ 

ʪʠʧʽ ʅɼʉ. ʊʘʢʦʞ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘʣʝʞʥʽʩʪʴ çʤʦʤʝʥʪ-ʢʨʠʚʠʟʥʘè ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʪʠʯʥʦ ʥʝʚʠʟʥʘʯʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʘʣʝʞʥʽʩʪʴ 

çʧʦʚʟʜʦʚʞʥʻ ʟʫʩʠʣʣʷïʤʦʤʝʥʪè ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʟʘʮʝʥʪʨʦʚʦ-ʟʘʚʘʥʪʘʞʝʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʧʨʦʛʨʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʧʦʪʝʟʠ ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ ʚ ʧʦʩʪʘʥʦʚʮʽ ɺ.ɯ.ʄʫʨʘʰʝʚʘ ï ʗ.ʄ. ʅʝʤʠʨʦʚʩʴʢʦʛʦ 

ʜʣʷ ʩʝʨʝʜʥʽʭ ʧʦʚʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʨʦʟʪʷʛʥʫʪʦʾ ʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ. 

ʇʨʦʛʨʘʤʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʦʩʥʦʚʽ ʥʘʩʪʫʧʥʠʭ 

ʤʦʜʝʣʝʡ: ʣʽʥʽʡʥʦ-ʧʨʫʞʥʦʾ, ʬʽʟʠʯʥʦ ʥʝʣʽʥʽʡʥʦʾ, ʛʝʦʤʝʪʨʠʯʥʦ ʥʝʣʽʥʽʡʥʦʾ ʘʙʦ ʾʭ 

ʢʦʤʙʽʥʘʮʽʾ.  

ʋ ʨʦʙʦʪʽ [1] ʊ.ʅ. ɸʟʽʟʦʚʘ ʪʘ ɺ.ɯ. ʉʪʘʜʥʠʢ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʅɼʉ 

ʪʘʚʨʦʚʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʪʨʽʱʠʥʘʤʠ ʧʨʠ ʢʨʫʯʝʥʥʽ 

ʪʘ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʦʢʨʝʤʘ ʧʝʨʝʤʽʱʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʯʠʩʝʣʴʥʦ-

ʘʥʘʣʽʪʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ. ɿʘ ʯʠʩʝʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʜʦʩʣʽʜʥʠʢʠ 

ʨʦʟʙʠʚʘʶʪʴ ʪʘʚʨʦʚʠʡ ʝʣʝʤʝʥʪ ʥʘ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʪʘ ʦʮʽʥʶʶʪʴ ʟʤʽʥʫ 

ʧʦʭʠʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʨʦʟʙʠʪʪʷ ʙʣʦʢʫ ʪʘʚʨʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʥʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʜʘʻ ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʣʷ 

ʧʨʠʢʣʘʜʫ ʜʣʷ 2 ʰʘʨʽʚ ï ʧʦʭʠʙʢʘ ʩʢʣʘʜʘʻ 30%, ʧʨʠ 10 ʰʘʨʘʭ ï 10%, ʱʦ ʻ 

ʜʦʩʪʘʪʥʽʤ, ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʰʘʨʽʚ. 

ʋ ʨʦʙʦʪʽ [5] ʥʘʚʝʜʝʥʽ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʥʦʨʤʘʣʴʥʠʭ ʧʝʨʝʨʽʟʽʚ ʟʽʛʥʫʪʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʪʘ ʤʽʮʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʪʘʚʨʦʚʦʛʦ 

ʧʝʨʝʨʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ. ʈʦʟʨʦʙʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʝ ʩʧʨʠʡʥʷʪʠ ʟʘʚʘʥʪʘʞʝʥʠʡ ʝʣʝʤʝʥʪ 
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ʧʨʠ ʟʘʜʘʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʢʨʘʡʥʴʦʾ ʩʪʠʩʥʫʪʦʾ ʬʽʙʨʠ ʧʝʨʝʨʽʟʫ. ɿʘʜʘʯʫ ʘʚʪʦʨʠ 

ʨʦʟʚôʷʟʫʶʪʴ ʤʝʪʦʜʦʤ ʧʦʩʪʫʧʦʚʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʟʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ Nb=Ns ʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ. 

ʊʘʢʦʞ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫʤʦʚʘ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ï ʦʜʥʦʯʘʩʥʝ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷʤʠ ʚ ʘʨʤʘʪʫʨʽ ʟʥʘʯʝʥʥʷ Rs ʪʘ ʚ ʙʝʪʦʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʢʨʘʡʥʴʦʛʦ ʩʪʠʩʥʫʪʦʛʦ ʚʦʣʦʢʥʘ ʨʽʚʥʷ ŮbR.  

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1 ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʽ ʜʦʩʚʽʜʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʜʦʩʠʪʴ ʰʠʨʦʢʝ. 

ɼʦʩʣʽʜʞʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʫ, ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʡʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. ɼʦʚʝʜʝʥʘ ʚʠʩʦʢʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʫ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. 

2. ɼʦʩʠʪʴ ʰʠʨʦʢʦ ʜʦʩʣʽʜʞʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ, ʷʢ ʟʛʠʥʘʥʽ, ʪʘʢ ʽ ʩʪʠʩʥʫʪʽ. ʇʨʦʪʝ ʮʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʣʠ ʩʫʮʽʣʴʥʠʡ 

ʧʝʨʝʨʽʟ, ʘ ʥʘʩʢʨʽʟʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʽ ʥʝ ʙʫʣʠ. 

ʇʨʠʚʝʜʝʥʽ ʪʫʪ ʚʠʩʥʦʚʢʠ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʜʘʯʽ ʮʽʻʾ ʨʦʙʦʪʠ: 

ï ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ; 

ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʪʘ 

ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʩʧʦʩʦʙʫ ʟʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ; 
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ï ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ ʟʘ 

ʥʦʨʤʘʣʴʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ; 

ï ʫʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʙʫʜʽʚʥʠʮʪʚʦ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʢʣʘʜʝʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 1.6). 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʅɸʉʂʈɯɿʅɯ ɿɸʃɯɿʆɹɽʊʆʅʅɯ ʂʆʅʉʊʈʋʂʎɯɰ ɿ ɿʆɺʅɯʐʅɯʄ 

ʃʀʉʊʆɺʀʄ ɸʈʄʋɺɸʅʅʗʄ 

ʉʊɺʆʈɽʅʅʗ ʅʆɺʀʍ ʊʀʇɯɺ 

ʂʆʅʉʊʈʋʂʎɯʁ: ʂʆʃʆʅʀ, 

ʌɽʈʄʀ, ɸʈʂʀ 

ʉʊɺʆʈɽʅʅʗ ʅʆɺʀʍ ʊʀʇɯɺ 

ɽʃɽʄɽʅʊɯɺ: 

 ʄʆʅʆʃɯʊʅɯ, ɿɹɯʈʅɯ 
 

ʈʆɿʈɸʍʋʅʆʂ 

ʄɽʊʆɼʆʄ 

ʂɯʅʎɽɺʀʍ 

ɽʃɽʄɽʅʊɯɺ 

ʈʆɿʈɸʍʋʅʆʂ 

ɿɸ ɼɽʌʆʈʄɸ-

ʎɯʁʅʀʄ 

ʄɽʊʆɼʆʄ 

ʈʆɿʈɸʍʋʅʆʂ 

ɿɸ 

ʇʈʀɺɽɼɽʅʀʄ 

ʇɽʈɽʈɯɿʆʄ 

 

ɽʂʉʇɽʈʀʄɽʅ-

ʊɸʃʔʅɯ 

ɺʀʇʈʆɹʋɺɸʅʅʗ  

ʉʊɺʆʈɽʅʀʍ 

ʂʆʅʉʊʈʋʂʎɯʁ 

ɺʀɿʅɸʏɽʅʅʗ 

ʅɽʉʋʏʆɰ 

ɿɼɸʊʅʆʉʊɯ ɿɸ 

ɸʇʈʆʂʉʀʄʆɺɸʅʀ

ʄʀ 

ɿɸʃɽɾʅʆʉʊʗʄʀ 

 

ɺʀɿʅɸʏɽʅʅʗ 

ʇɸʈɸʄɽʊʈɯɺ 

ʅɸʇʈʋɾɽʅʆ-

ɼɽʌʆʈʄʆɺɸʅʆɻʆ 

ʉʊɸʅʋ ɿɸ 

ɸʇʈʆʂʉʀʄʆɺɸʅʀʄʀ 

ɿɸʃɽɾʅʆʉʊʗʄʀ 

 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɺ ɹʋɼɯɺʅʀʎʊɺʆ, 

ʇʆʈɯɺʅʗʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ʊɽʆʈɽʊʀʏʅʆɻʆ ʊɸ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ 

ʅ
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ʈʆɿɼɯʃ 2 

ʉʊɺʆʈɽʅʅʗ ʅʆɺʀʍ ɺʀɼɯɺ ʅɸʉʂʈɯɿʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ 

ʂʆʅʉʊʈʋʂʎɯʁ ɿ ɿʆɺʅɯʐʅɯʄ ʃʀʉʊʆɺʀʄ ɸʈʄʋɺɸʅʅʗʄ 

 

2.1 ʇʝʨʝʜʫʤʦʚʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ʉʪʨʽʯʢʦʚʫ, ʣʠʩʪʦʚʫ ʩʪʘʣʴ ʷʢ ʘʨʤʘʪʫʨʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ [43]:  

ҍ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʽ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʙʫʜʽʚʣʷʭ ʽ 

ʩʧʦʨʫʜʘʭ, ʜʦ ʷʢʠʭ ʚʠʩʫʚʘʶʪʴʩʷ ʚʠʤʦʛʠ ʧʦʚʥʦʾ ʥʝʧʨʦʥʠʢʥʦʩʪʽ ʨʽʜʠʥ, 

ʛʘʟʽʚ ʽ ʨʽʟʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ; 

ҍ ʜʣʷ ʦʧʘʣʫʙʢʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʦʥʦʣʽʪʥʠʭ ʽ ʟʙʽʨʥʦ-ʤʦʥʦʣʽʪʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʾ ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ 

ʙʝʪʦʥʫ ʷʢ ʥʝʩʫʯʦʾ ʘʨʤʘʪʫʨʠ ʢʦʥʩʪʨʫʢʮʽʾ; 

ҍ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʙʘʣʢʦʚʠʭ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʠʛʝʣʽ, ʙʘʣʢʠ 

ʧʝʨʝʢʨʠʪʪʷ ʽ ʧʦʢʨʠʪʪʷ, ʧʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ, ʨʝʙʨʠʩʪʽ ʙʘʣʢʦʚʽ ʧʣʠʪʠ 

ʪʦʱʦ) ʽ ʢʦʣʦʥ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ, ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʘ ʘʙʦ 

ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʥʦʤʽʾ ʩʪʘʣʽ; 

ҍ ʧʨʠ ʧʽʜʩʠʣʝʥʥʽ ʙʘʣʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʩʪʦʚʦʾ 

ʩʪʘʣʽ ʷʢ ʤʝʪʘʣʝʚʦʾ ʽʟʦʣʷʮʽʾ ʽ ʥʝʩʫʯʦʾ ʘʨʤʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʟʥʘʯʥʦʾ ʝʢʦʥʦʤʽʾ ʩʪʘʣʽ ʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. 

ɯʩʥʫʶʯʽ ʦʜʥʦʧʦʚʝʨʭʦʚʽ ʚʠʨʦʙʥʠʯʽ ʙʫʜʽʚʣʽ ʚʠʢʦʥʘʥʽ ʽʟ ʤʝʪʘʣʝʚʠʭ ʘʙʦ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʩʪʨʠʞʥʝʚʦʶ 

ʘʨʤʘʪʫʨʦʶ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʘ ʩʘʤʝ: ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʪʦʥʫ 

ʚ ʨʦʟʪʷʛʥʝʥʽʡ ʟʦʥʽ, ʜʝ ʚʽʥ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʽ 

ʟʙʽʣʴʰʫʻ ʤʘʩʫ ʢʦʥʩʪʨʫʢʮʽʾ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʘʣʫʙʢʠ ʜʣʷ 

ʟʙʽʨʥʠʭ ʽ ʤʦʥʦʣʽʪʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ ʫ ʟʙʽʨʥʦʤʫ ʟʘʣʽʟʦʙʝʪʦʥʽ. ʉʪʘʣʝʚʽ 
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ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʢʦʞ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ: ʚʪʨʘʪʘ ʟʘʛʘʣʴʥʦʾ ʽ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ ʧʨʠ 

ʨʦʙʦʪʽ ʥʘ ʩʪʠʩʢ, ʥʠʟʴʢʘ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʚ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ ʘʨʤʘʪʫʨʠ ʥʝ ʚʠʨʽʰʫʻ 

ʫʩʽ ʥʝʜʦʣʽʢʠ, ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ, ʧʨʦʪʝ ʚʦʥʦ ʥʘʜʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʫ ʙʫʜʽʚʥʠʮʪʚʽ.  

ɺʨʘʭʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʘʤʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʥʦʚʽ ʪʠʧʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ï ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʥʘʩʢʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ. 

ʉʫʪʥʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 

ʥʘ ʩʪʘʜʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʷʢʦʩʪʽ ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ, ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʽ ʙʝʪʦʥʫ 

ï ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʪʠʧʦʚʦʾ ʦʧʘʣʫʙʦʯʥʦʾ ʬʦʨʤʠ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʩʪʨʠʞʥʝʚʦʶ ʘʨʤʘʪʫʨʦʶ, ʪʦʤʫ ʨʦʟʤʽʨʠ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ 

ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʧʨʦʝʢʪʫ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʷʢ ʥʘ ʟʘʚʦʜʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, ʪʘʢ ʽ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ ʟʘʤʽʥʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʛʘʪʦʨʷʜʥʦʛʦ ʩʪʨʠʞʥʝʚʦʛʦ ʘʨʤʫʚʘʥʥʷ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʦʱʫʻ ʫʢʣʘʜʘʥʥʷ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚ ʦʧʘʣʫʙʢʫ ʪʘ ʟʤʝʥʰʫʻ ʪʨʫʜʦʚʠʪʨʘʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɺʽʜʢʨʠʪʘ ʤʝʪʘʣʝʚʘ ʧʦʚʝʨʭʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟʘʤʽʩʪʴ ʟʘʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ ʤʦʥʪʘʞʽ ʢʦʥʩʪʨʫʢʮʽʾ.  

ʆʜʥʠʤ ʟ ʥʝʜʦʣʽʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʧʦʛʘʥʘ ʩʫʤʽʩʥʘ 

ʨʦʙʦʪʘ ʛʣʘʜʢʦʾ ʧʦʚʝʨʭʥʽ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʟ ʙʝʪʦʥʦʤ. ɺʠʭʦʜʦʤ ʟ ʮʴʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʠʞʥʝʚʠʭ ʘʥʢʝʨʽʚ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʟʦʚʥʽʰʥʷ 

ʣʠʩʪʦʚʘ ʘʨʤʘʪʫʨʘ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʨʦʙʦʪʫ ʽ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʥʝʩʫʯʦʾ ʘʨʤʘʪʫʨʠ 

ʧʝʨʝʨʽʟʫ. ʊʘʢʦʞ ʥʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʥʠʟʴʢʘ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʭʠʩʪʫ 
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ʧʦʚʝʨʭʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ ʚʽʜ ʢʦʨʦʟʽʾ. ʇʨʦʪʝ ʮʽ ʥʝʜʦʣʽʢʠ ʤʦʞʣʠʚʦ 

ʫʩʫʥʫʪʠ, ʚʦʥʠ ʥʝ ʟʤʝʥʰʫʶʪʴ ʧʝʨʝʚʘʛ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

2.2 ʅʘʩʢʨʽʟʥʽ ʢʦʣʦʥʠ                                                                                

                                                               

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚ ʷʢʦʩʪʽ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʷʤʦʢʫʪʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ. 

ɺʦʥʠ ʙʫʚʘʶʪʴ ʩʫʮʽʣʴʥʠʤʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʘʙʦ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʠ 

ʚʠʩʦʪʽ ʙʫʜʽʚʣʽ ʜʦ 14,4 ʤ ʪʘ ʢʨʘʥʘʭ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ ʜʦ 20 ʪ ʽ ʥʘʩʢʨʽʟʥʠʤʠ 

ï ʜʚʦʛʽʣʢʦʚʠʤʠ  ʜʣʷ  ʙʫʜʽʚʝʣʴ ʟʘʚʚʠʰʢʠ ʧʦʥʘʜ 14,4 ʤ ʽʟ ʢʨʘʥʘʤʠ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ 32 ʪ ʪʘ ʙʽʣʴʰʝ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʙʫʜʽʚʣʽ 

ʢʦʣʦʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʨʘʡʥʽ ʡ ʩʝʨʝʜʥʽ. 

ʇʨʦʪʦʪʠʧʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʟʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʜʚʦʛʽʣʢʦʚʽ ʢʦʣʦʥʠ ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ (ʩʝʨʽʷ ʂʕ-01-52 [88, 

115]). ʂʦʣʦʥʠ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʟ ʜʚʦʤʘ ʛʽʣʢʘʤʠ, ʟôʻʜʥʘʥʠʤʠ 

ʨʦʟʧʽʨʢʘʤʠ. ɻʽʣʢʠ, ʨʦʟʧʽʨʢʠ ʽ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʢʦʣʦʥ ʤʘʶʪʴ ʩʫʮʽʣʴʥʠʡ 

ʧʨʷʤʦʢʫʪʥʠʡ ʧʝʨʝʨʽʟ. ʂʦʣʦʥʠ ʘʨʤʫʶʪʴʩʷ ʟʚʘʨʥʠʤʠ ʯʠ ʚôʷʟʘʥʠʤʠ ʢʘʨʢʘʩʘʤʠ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʋ ʢʦʣʦʥʘʭ ʧʝʨʝʜʙʘʯʝʥʽ ʪʘʢʽ 

ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ: ʣʠʩʪʠ ʟ ʘʥʢʝʨʥʠʤʠ ʙʦʣʪʘʤʠ ʜʣʷ ʩʧʠʨʘʥʥʷ ʽ ʢʨʽʧʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʠʪʪʷ; ʣʠʩʪ ʜʣʷ ʩʧʠʨʘʥʥʷ ʧʽʜʢʨʦʢʚʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; ʜʝʪʘʣʽ ʫ 

ʚʠʛʣʷʜʽ ʧʘʨʥʠʭ ʢʦʨʦʪʠʰʽʚ ʧʨʦʢʘʪʥʦʛʦ ʢʫʪʠʢʘ ʚ ʢʨʘʡʥʽʭ ʢʦʣʦʥʘʭ ʜʣʷ 

ʢʨʽʧʣʝʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʩʪʽʥ; ʣʠʩʪʠ, ʜʦ ʷʢʠʭ ʧʨʠʚʘʨʶʶʪʴʩʷ ʩʪʦʣʠʢʠ, ʱʦ 

ʩʣʫʞʘʪʴ ʜʣʷ ʩʧʠʨʘʥʥʷ ʥʝʥʝʩʫʯʠʭ ʩʪʽʥ; ʥʘʩʢʨʽʟʥʽ ʪʨʫʙʢʠ ʜʣʷ ʚʽʜʨʠʚʫ ʢʦʣʦʥ ʚʽʜ 

ʧʽʜʜʦʥʫ ʧʨʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʢʦʣʦʥ; ʣʠʩʪʠ 

ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʧʽʜʢʨʘʥʦʚʠʭ ʙʘʣʦʢ. ɼʣʷ ʢʦʣʦʥ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʤʽʩʮʷʭ 

ʨʦʟʤʽʱʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʦʟʜʦʚʞʥʽʭ ʚôʷʟʝʡ ʢʘʨʢʘʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʦʜʘʪʢʦʚʽ ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʚôʷʟʝʡ. ɿôʻʜʥʘʥʥʷ ʟ ʬʫʥʜʘʤʝʥʪʦʤ 

ʙʫʜʽʚʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʠʢʫ ʩʪʘʢʘʥʥʦʛʦ ʪʠʧʫ. 

ɺʠʛʦʪʦʚʣʷʶʪʴʩʷ ʢʦʣʦʥʠ ʥʘ ʟʘʚʦʜʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ 

ʪʠʧʦʚʠʭ ʦʧʘʣʫʙʢʘʭ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
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ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʧʘʣʫʙʢʠ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʪʘʢʦʾ ʢʦʣʦʥʠ. ʊʘʢʦʞ ʥʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʽʜʚʠʱʝʥʫ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʦʚôʷʟʘʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫ ʢʦʣʦʥʽ ʚôʷʟʘʥʦʛʦ 

ʘʙʦ ʟʚʘʨʥʦʛʦ ʢʘʨʢʘʩʘ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ ʢʦʥʩʪʨʫʢʮʽʷ [62] ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʣʦʥʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʪʦʷʢʽʚ-ʛʽʣʦʢ, ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʧʝʨʝʯʥʠʤʠ 

ʨʦʟʧʽʨʢʘʤʠ. ʅʘ ʨʠʩ. 2.1 ʟʦʙʨʘʞʝʥʦ ʥʘʩʢʨʽʟʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʢʨʘʡʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʨʷʜʫ ʙʫʜʽʚʣʽ 

ʚʽʜʧʦʚʽʜʥʦ.  

 

ʈʠʩʫʥʦʢ 2.1 ï ʅʘʩʢʨʽʟʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ: 1 ï ʣʠʩʪʦʚʘ ʩʪʘʣʴ; 2 ï ʙʝʪʦʥ; 3 ï ʩʪʝʨʞʥʝʚʽ ʘʥʢʝʨʠ. 
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ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 1, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ 

ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ, ʟʘʧʦʚʥʝʥʦʾ ʙʝʪʦʥʦʤ 2, ʪʘ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ. ʉʫʤʽʩʥʘ 

ʨʦʙʦʪʘ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ ʪʘ ʙʝʪʦʥʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʝʨʞʥʝʚʠʤʠ ʘʥʢʝʨʘʤʠ 3, 

ʱʦ ʚʠʜʥʦ ʟ ʨʦʟʨʽʟʽʚ 1-1, 2-2. ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʣʠʚʝ ʷʢ ʫ 

ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. 

ʄʦʥʪʘʞ ʢʦʣʦʥ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʤʦʥʪʘʞʫ ʟʚʠʯʘʡʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʣʦʥ: ʟôʻʜʥʘʥʥʷ ʟ ʬʫʥʜʘʤʝʥʪʘʤʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʠʢʦʤ ʩʪʘʢʘʥʥʦʛʦ ʪʠʧʫ, ʟôʻʜʥʘʥʥʷ ʟ ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ʙʫʜʽʚʣʽ (ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʢʨʠʪʪʷ, ʧʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ, ʟʦʚʥʽʰʥʽ ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ) ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʧʦʣʝʛʰʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʢʨʠʪʦʾ ʤʝʪʘʣʝʚʦʾ 

ʧʦʚʝʨʭʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

2.3 ɹʝʟʨʦʟʢʽʩʥʽ ʬʝʨʤʠ 

 

ʅʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʪʘ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʩʝʨʝʜ 

ʢʨʦʢʚʷʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʬʝʨʤ ʻ ʘʨʢʦʚʽ ʙʝʟʨʦʟʢʽʩʥʽ ʬʝʨʤʠ (ʩʝʨʽʷ 1.463-3) 

[87, 115], ʷʢʽ ʻ ʘʥʘʣʦʛʦʤ ʽ ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʨʦʟʢʽʩʥʠʭ ʬʝʨʤ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʢʽʩʥʠʤʠ ʥʘʜʘʻ ʙʽʣʴʰʝ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʬʝʨʤʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʧʨʦʢʣʘʜʘʥʥʷ 

ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʰʠʭ ʮʽʣʝʡ.  

ʊʠʧʦʚʽ ʙʝʟʨʦʟʢʽʩʥʽ ʬʝʨʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʽʟ ʤʦʩʪʦʚʠʤʠ ʢʨʘʥʘʤʠ ʽ ʟ ʧʽʜʚʽʩʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʽʟ 

ʣʽʭʪʘʨʷʤʠ ʪʘ ʙʝʟ ʣʽʭʪʘʨʽʚ ʧʨʠ ʧʨʦʣʴʦʪʘʭ 18 ʽ 24 ʤ ʪʘ ʟ ʢʨʦʢʦʤ ʬʝʨʤ 6 ʽ 12 ʤ. 

ʌʝʨʤʠ ʤʦʞʫʪʴ ʫʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ ʘʙʦ ʥʘ ʧʽʜʢʨʦʢʚʷʥʽ 

ʬʝʨʤʠ. ʌʝʨʤʠ ʤʘʶʪʴ ʢʨʫʛʦʚʠʡ ʢʦʥʪʫʨ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʘ, ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʚʩʽʭ 

ʬʝʨʤ ʦʜʥʦʛʦ ʧʨʦʣʴʦʪʫ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʚʫʟʣʘʤʠ ʚʝʨʭʥʴʦʛʦ ʧʦʷʩʘ ʚʽʜʧʦʚʽʜʘʻ 

ʰʠʨʠʥʽ ʧʣʠʪ ʧʦʢʨʠʪʪʽʚ, ʪʦʙʪʦ ʩʪʘʥʦʚʠʪʴ 3 ʤ, ʘ ʪʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʧʣʠʪ 

ʧʦʢʨʠʪʪʷ ʧʨʠʢʣʘʜʝʥʝ ʜʦ ʚʫʟʣʽʚ ʬʝʨʤʠ. ʎʠʤ ʫʩʫʚʘʻʪʴʩʷ ʤʽʩʮʝʚʠʡ ʚʠʛʠʥ 

ʚʝʨʭʥʽʭ ʧʦʷʩʽʚ ʬʝʨʤ. ʇʝʨʝʨʽʟ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ ʧʨʷʤʦʢʫʪʥʠʡ, ʦʜʥʘʢʦʚʦʾ 
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ʰʠʨʠʥʠ. ɼʣʷ ʧʦʢʨʠʪʪʽʚ ʙʫʜʽʚʝʣʴ ʽʟ ʧʣʦʩʢʦʶ ʧʦʢʨʽʚʣʝʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʨʢʦʚʽ 

ʙʝʟʨʦʟʢʽʩʥʽ ʬʝʨʤʠ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʩʪʦʷʢʘʤʠ ʥʘ ʚʝʨʭʥʴʦʤʫ ʧʦʷʩʽ, ʱʦ ʩʣʫʛʫʶʪʴ 

ʦʧʦʨʘʤʠ ʜʣʷ ʧʣʠʪ ʥʘʩʪʠʣʫ. ʋʭʠʣʠ ʪʘʢʠʭ ʧʦʢʨʠʪʪʽʚ ʧʨʠʡʥʷʪʽ 3,3% ʚ ʧʦʢʨʠʪʪʽ 

ʧʨʦʣʴʦʪʦʤ 18 ʤ, 5,5% - ʧʨʦʣʴʦʪʦʤ 24 ʤ. ɺʠʩʦʪʘ ʦʧʦʨʥʦʛʦ ʚʫʟʣʘ ʬʝʨʤ ʫʩʽʭ 

ʧʨʦʣʴʦʪʽʚ (900 ʤʤ) ʦʜʥʘʢʦʚʘ ʟ ʽʥʰʠʤʠ ʥʝʩʫʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʧʦʢʨʠʪʪʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʾʭ ʩʧʦʣʫʯʝʥʥʷ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚ ʩʫʤʽʞʥʠʭ ʧʨʦʣʴʦʪʘʭ. 

ʌʝʨʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʽʤ ʥʘʧʨʫʞʝʥʥʷʤ ʥʠʞʥʴʦʛʦ ʧʦʷʩʘ ʪʘ 

ʘʨʤʫʚʘʥʥʷʤ ʚʝʨʭʥʴʦʛʦ ʷʢ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʠʩʥʝʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɺʠʨʦʙʥʠʮʪʚʦ 

ʬʝʨʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʟʘʚʦʜʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʪʠʧʦʚʠʭ 

ʦʧʘʣʫʙʢʘʭ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʘʣʫʙʢʠ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʘʢʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ [61] ʙʝʟʨʦʟʢʽʩʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʬʝʨʤʘ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 2.2) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʝʟʥʽʤʥʦʾ ʤʝʪʘʣʝʚʦʾ ʦʧʘʣʫʙʢʠ 

1, ʷʢʘ ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ 2 ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʥʝʩʫʯʦʾ ʘʨʤʘʪʫʨʠ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ɹʝʟʨʦʟʢʽʩʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʬʝʨʤʘ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ: 1 ï ʣʠʩʪʦʚʘ ʩʪʘʣʴ; 2 ï ʙʝʪʦʥ; 3 ï ʩʪʝʨʞʥʝʚʽ ʘʥʢʝʨʠ. 
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ʉʫʤʽʩʥʘ ʨʦʙʦʪʘ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ ʪʘ ʙʝʪʦʥʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʩʪʝʨʞʥʝʚʠʤʠ ʘʥʢʝʨʘʤʠ 3, ʱʦ ʚʠʜʥʦ ʟ ʨʦʟʨʽʟʽʚ 1-1, 2-2. ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʣʠʚʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ʄʦʥʪʘʞ 

ʙʝʟʨʦʟʢʽʩʥʦʾ ʬʝʨʤʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʚʠʢʦʥʫʻʪʴʩʷ ʷʢ ʽ 

ʟʚʠʯʘʡʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʬʝʨʤʠ. 

 

2.4 ʇʽʜʢʨʦʢʚʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ɸʥʘʣʦʛʦʤ ʽ ʧʨʦʪʦʪʠʧʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʧʽʜʢʨʦʢʚʷʥʽ ʬʝʨʤʠ ʜʣʷ ʩʢʘʪʥʠʭ ʧʦʢʨʠʪʪʽʚ ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʙʫʜʽʚʝʣʴ (ʩʝʨʽʷ ʇʂ-01-110/68 [89, 115]). ʌʝʨʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʩʢʘʪʥʠʭ ʧʦʢʨʠʪʪʷʭ ʙʫʜʽʚʝʣʴ ʧʨʠ ʢʨʦʮʽ ʢʦʣʦʥ ʪʽʣʴʢʠ 12 ʤ ʽ ʢʨʦʢʚʷʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʷʭ ʫ ʚʠʛʣʷʜʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʬʝʨʤ (ʙʝʟʨʦʟʢʽʩʥʠʭ ʘʙʦ ʨʦʟʢʽʩʥʠʭ), 

ʫʩʪʘʥʦʚʣʝʥʠʭ ʽʟ ʢʨʦʢʦʤ 6 ʤ. ʌʝʨʤʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʟʦʩʝʨʝʜʞʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ, ʧʨʠʢʣʘʜʝʥʝ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ, ʚʽʜ 800 

ʜʦ 1500 ʢʅ. ʋʩʽ ʬʝʨʤʠ ʧʨʠ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ ʥʦʤʽʥʘʣʴʥʦʤʫ ʧʨʦʣʴʦʪʽ 12 ʤ ʽ 

ʦʜʥʘʢʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʘʭ ʤʘʶʪʴ 4 ʨʽʟʥʦʚʠʜʠ ʟʘ ʚʠʜʦʤ ʦʩʥʦʚʥʦʾ 

ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ ʪʘ 4 ʨʽʟʥʦʚʠʜʠ ʟʘ ʥʝʩʫʯʦʶ ʟʜʘʪʥʽʩʪʶ.  

ʌʝʨʤʘ ʤʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʥʠʞʥʽʡ ʽ ʣʘʤʘʥʠʡ ʚʝʨʭʥʽʡ ʧʦʷʩ. ɺ ʦʧʦʨʥʠʭ 

ʯʘʩʪʠʥʘʭ ʬʝʨʤʠ ʪʘ ʚ ʾʾ ʩʝʨʝʜʥʴʦʤʫ ʥʠʞʥʴʦʤʫ ʚʫʟʣʽ ʧʝʨʝʜʙʘʯʝʥʽ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʩʧʠʨʘʥʥʷ ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ. ʉʪʽʡʢʠ ʚ ʦʧʦʨʘʭ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʧʠʨʘʥʥʷ ʧʣʠʪ 

ʧʦʢʨʠʪʪʷ. ʌʝʨʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʧʝʨʝʜʥʽʤ ʥʘʪʷʛʦʤ ʥʠʞʥʴʦʛʦ ʧʦʷʩʫ. ʋ 

ʬʝʨʤʘʭ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʢʣʘʜʥʽ ʜʝʪʘʣʽ ʪʘʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ: ʣʠʩʪʠ ʜʣʷ ʩʧʠʨʘʥʥʷ 

ʧʽʜʢʨʦʢʚʷʥʠʭ ʬʝʨʤ ʥʘ ʢʦʣʦʥʠ, ʣʠʩʪʠ ʟ ʘʥʢʝʨʥʠʤʠ ʙʦʣʪʘʤʠ ʜʣʷ ʩʧʠʨʘʥʥʷ 

ʢʨʦʢʚʷʥʠʭ ʬʝʨʤ ʥʘ ʧʽʜʢʨʦʢʚʷʥʽ, ʣʠʩʪʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʝʨʭʥʴʦʤʫ ʚʫʟʣʽ ʽ ʥʘ 

ʚʝʨʭʥʽʭ ʢʽʥʮʷʭ ʧʨʠʦʧʦʨʥʠʭ ʩʪʽʡʦʢ ʜʣʷ ʩʧʠʨʘʥʥʷ ʧʣʠʪ ʧʦʢʨʠʪʪʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ [64] ʧʽʜʢʨʦʢʚʷʥʘ ʬʝʨʤʘ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 2.3) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 1, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʷʢʦʩʪʽ ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ, ʟôʻʜʥʘʥʦʾ ʧʦʧʝʨʝʯʥʠʤʠ ʘʨʤʘʪʫʨʥʠʤʠ ʩʪʝʨʞʥʷʤʠ 
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ʈʠʩʫʥʦʢ 2.3 ï ʇʽʜʢʨʦʢʚʷʥʘ ʬʝʨʤʘ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ:  

1 ï ʣʠʩʪʦʚʘ ʩʪʘʣʴ; 2 ï ʙʝʪʦʥ; 3 ï ʩʪʝʨʞʥʝʚʽ ʘʥʢʝʨʠ. 

 

3, ʟʘʧʦʚʥʝʥʦʾ ʙʝʪʦʥʦʤ 2. ʉʫʤʽʩʥʘ ʨʦʙʦʪʘ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ ʪʘ ʙʝʪʦʥʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʝʨʞʥʝʚʠʤʠ ʘʥʢʝʨʘʤʠ 3, ʱʦ ʚʠʜʥʦ ʟ ʨʦʟʨʽʟʫ 1-1. ʄʦʥʪʘʞ 

ʧʽʜʢʨʦʢʚʷʥʠʭ ʬʝʨʤ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʤʦʥʪʘʞʫ ʟʚʠʯʘʡʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʬʝʨʤ: ʟôʻʜʥʘʥʥʷ ʟ ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ʙʫʜʽʚʣʽ (ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʢʨʠʪʪʷ, ʢʨʦʢʚʷʥʽ ʬʝʨʤʠ, ʢʦʣʦʥʠ) ʧʦʣʝʛʰʫʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʽʜʢʨʠʪʦʾ ʤʝʪʘʣʝʚʦʾ ʧʦʚʝʨʭʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

2.5 ɸʨʢʠ 

 

ɿʘʟʚʠʯʘʡ ʜʣʷ ʧʦʢʨʠʪʪʷ ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʚ ʷʢʦʩʪʽ 

ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʣʢʠ ʘʙʦ ʬʝʨʤʠ. ɸʣʝ ʜʣʷ ʧʨʦʣʴʦʪʽʚ 

ʧʦʥʘʜ 30 ʤ ʘʨʢʠ ʝʢʦʥʦʤʽʯʥʽʰʽ ʟʘ ʬʝʨʤʠ, ʱʦ ʡ ʚʠʟʥʘʯʘʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʚʚʘʞʘʶʪʴʩʷ  ʜʚʦʰʘʨʥʽʨʥʽ ʘʨʢʠ ʽʟ ʟʘʪʷʞʢʦʶ [31]. ʉʘʤʝ ʚʦʥʠ ʽ ʧʨʠʡʥʷʪʽ ʟʘ 

ʧʨʦʪʦʪʠʧ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʥʪʫʨ ʘʨʢʠ ʚʠʙʠʨʘʶʪʴ ʟ ʫʤʦʚʠ, ʱʦʙ 

ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʙʫʣʠ ʥʝʟʥʘʯʥʽ: ʪʦʜʽ ʚʩʽ ʧʝʨʝʨʽʟʠ ʘʨʢʠ ʩʪʠʩʥʫʪʽ. ʅʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʻ ʢʦʥʪʫʨ ʦʩʽ ʘʨʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʚʽʡ ʪʠʩʢʫ ʟʘ ʢʚʘʜʨʘʪʥʦʶ 

ʧʘʨʘʙʦʣʦʶ. ʋ ʧʨʘʢʪʠʮʽ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʨʢʠ ʢʦʣʦʚʦʛʦ ʢʦʥʪʫʨʫ. 
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ʇʝʨʝʨʽʟʠ ʘʨʦʢ ʧʨʷʤʦʢʫʪʥʽ ʘʙʦ ʪʘʚʨʦʚʽ, ʢʦʥʩʪʨʫʶʶʪʴʩʷ ʟʘ ʟʘʛʘʣʴʥʠʤʠ 

ʧʨʘʚʠʣʘʤʠ ʜʣʷ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ. ɸʨʢʠ ʘʨʤʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, 

ʩʠʤʝʪʨʠʯʥʦʶ ʘʨʤʘʪʫʨʦʶ, ʦʩʢʽʣʴʢʠ ʚ ʧʝʨʝʨʽʟʘʭ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʟʥʘʢʦʟʤʽʥʥʽ 

ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʚʽʜ ʩʥʽʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʘʨʢʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟʙʽʨʥʠʤʠ ʟ ʙʣʦʢʽʚ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʟʚʘʨʶʚʘʥʥʷʤ 

ʟʘʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ. ɿʘʪʷʞʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʘʣʝʚʠʤʠ ʛʥʫʯʢʠʤʠ ʘʙʦ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʽʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʫʚʘʥʦʶ ʘʨʤʘʪʫʨʦʶ ʟ ʚʠʩʦʢʦʤʽʮʥʦʛʦ 

ʜʨʦʪʫ ʯʠ ʢʘʥʘʪʽʚ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʧʨʦʚʠʩʘʥʥʷ ʟʘʪʷʞʢʠ, ʯʝʨʝʟ 5...6 ʤ ʨʦʙʣʷʪʴ 

ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʘʙʦ ʩʪʘʣʝʚʽ ʩʪʽʡʢʠ. 

ɺʠʛʦʪʦʚʣʷʶʪʴʩʷ ʪʠʧʦʚʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʘʨʢʠ ʥʘ ʟʘʚʦʜʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʦʢʨʝʤʠʤʠ ʙʣʦʢʘʤʠ, ʷʢʽ ʥʘʜʘʣʽ ʟôʻʜʥʫʶʪʴʩʷ ʟʚʘʨʶʚʘʥʥʷʤ ʫ 

ʩʫʮʽʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʘʨʢʠ ʧʦʚʥʽʩʪʶ ʥʘ ʟʘʚʦʜʽ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʟ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʯʝʨʝʟ ʾʾ ʟʥʘʯʥʽ 

ʛʘʙʘʨʠʪʠ. ʅʝʜʦʣʽʢʦʤ ʪʠʧʦʚʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʘʨʢʠ ʪʘʢʦʞ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʽʜʚʠʱʝʥʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʦʚôʷʟʘʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚôʷʟʘʥʦʛʦ ʯʠ ʟʚʘʨʥʦʛʦ ʢʘʨʢʘʩʘ. 

 

ʈʠʩʫʥʦʢ 2.4 ï ɿʘʣʽʟʦʙʝʪʦʥʥʘ ʘʨʢʘ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ:  

1 ï ʣʠʩʪʦʚʘ ʩʪʘʣʴ; 2 ï ʙʝʪʦʥ; 3 ï ʩʪʝʨʞʥʝʚʽ ʘʥʢʝʨʠ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʤʠ [63] ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʘʨʢʘ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 2.4) ʤʦʞʝ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʷʢ ʫ 

ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ. ɺʦʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 1, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʦʧʘʣʫʙʢʠ, ʱʦ ʥʝ 

ʟʥʽʤʘʻʪʴʩʷ, ʟʘʧʦʚʥʝʥʦʾ ʙʝʪʦʥʦʤ 2. ʉʫʤʽʩʥʘ ʨʦʙʦʪʘ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ ʡ 

ʙʝʪʦʥʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʝʨʞʥʝʚʠʤʠ ʘʥʢʝʨʘʤʠ 3, ʱʦ ʚʠʜʥʦ ʟ ʨʦʟʨʽʟʽʚ 1-1, 2-2. 

ʄʦʥʪʘʞ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʘʨʦʢ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʦʥʪʘʞʫ ʟʚʠʯʘʡʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʘʨʦʢ: ʟôʻʜʥʘʥʥʷ ʟ 

ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʙʫʜʽʚʣʽ (ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʢʨʠʪʪʷ, ʢʦʣʦʥʠ) ʧʦʣʝʛʰʫʶʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʢʨʠʪʦʾ ʤʝʪʘʣʝʚʦʾ ʧʦʚʝʨʭʥʽ ʢʦʥʩʪʨʫʢʮʽʾ.  

 

2.6 ɿʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʩʢʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʫ ʟʙʨ̔ʥʦʤʫ ʚʘʨʽʘʥʪʽ. ʇʨʠʥʮʠʧ ʟʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʤʠʡ ʽ ʨʘʥʽʰʝ. ʊʘʢ, ʚʽʜʦʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʨʫʩʢʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʉʚʽʪʣʦʚʦʜʩʴʢʦʛʦ ʟʘʚʦʜʫ ʰʚʠʜʢʦʤʦʥʪʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ ʊɽʎ. 

ɼʦ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʽʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʩʠʣʝʥʥʷ ʫ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʤʝʥʰʠʭ ʨʦʟʤʽʨʘʤʠ ʟʘ ʛʦʪʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʜʦ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ. ʉʢʣʘʜʦʚʽ 

ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʷʢ ʽ 

ʤʦʥʦʣʽʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ɿôʻʜʥʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʠʩʷ 

ʚʞʝ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʟʦʚʥʽʰʥʝ ʘʨʤʫʚʘʥʥʷ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʘʧʨʦʝʢʪʦʚʘʥʝ ʥʘ 

ʜʘʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʽ ʙʫʪʠ ʟʦʨʽʻʥʪʦʚʘʥʠʤ ʷʢ ʚ ʧʣʦʱʠʥʽ, ʪʘʢ ʽ ʟ ʧʣʦʱʠʥʠ ʜʽʾ 

ʤʦʤʝʥʪʫ. ɿʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 2.5 ʥʘʩʢʨʽʟʥʽ ʢʦʣʦʥʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ ʻ ʩʢʣʘʜʝʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʽ ʟʙʠʨʘʶʪʴʩʷ ʰʣʷʭʦʤ ʟʚʘʨʶʚʘʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ʂʦʣʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʩʪʦʷʢʽʚ-ʛʽʣʦʢ (1), ʟôʻʜʥʘʥʠʭ 
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ʈʠʩʫʥʦʢ 2.5 ï ʅʘʩʢʨʽʟʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ:  1 ï ʛʽʣʢʠ ʢʦʣʦʥʠ; 2 ï ʧʦʧʝʨʝʯʥʽ ʨʦʟʧʽʨʢʠ; 3 ï ʥʘʜʢʨʘʥʦʚʘ 

ʯʘʩʪʠʥʘ; 4 ï ʣʠʩʪʦʚʘ ʩʪʘʣʴ; 5 ï ʙʝʪʦʥ; 6 ï ʩʪʝʨʞʥʝʚʽ ʘʥʢʝʨʠ. 

 

ʧʦʧʝʨʝʯʥʠʤʠ ʨʦʟʧʽʨʢʘʤʠ (2), ʱʦ ʩʢʣʘʜʘʶʪʴ ʧʽʜʢʨʘʥʦʚʫ ʯʘʩʪʠʥʫ, ʪʘ 

ʥʘʜʢʨʘʥʦʚʦʾ ʯʘʩʪʠʥʠ (3). ʉʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʢʦʣʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʦʢʨʝʤʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 4, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ, ʟʘʧʦʚʥʝʥʦʾ ʙʝʪʦʥʦʤ 5. ʉʫʤʽʩʥʘ 

ʨʦʙʦʪʘ ʙʝʪʦʥʫ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʥʢʝʨʘʤʠ 6. 
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ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 2 

 

1. ʂʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʧʦʻʜʥʘʣʠ ʚ ʩʦʙʽ 

ʧʝʨʝʚʘʛʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʽ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʉʫʪʥʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʥʘ ʩʪʘʜʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʷʢʦʩʪʽ 

ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ, ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ ï ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ 

ʢʦʥʩʪʨʫʢʮʽʾ. 

2. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʛʦʪʦʚʠʪʠ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʪʘ 

ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦ ʪʘ ʧʦʟʘʮʝʥʪʨʦʚʦ 

ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʟʛʠʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʚʦʤʘ ʚʠʜʘʤʠ ʟʘʚʘʥʪʘʞʝʥʴ. 

3. ʇʨʦʚʝʜʝʥʠʡ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʘʪʝʥʪʽʚ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʚʦʨʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʪʘ 

ʧʘʪʝʥʪʥʫ ʥʦʚʠʟʥʫ. 

4. ɺʠʪʨʘʪʠ ʤʝʪʘʣʫ ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʚʠʪʨʘʪ ʤʝʪʘʣʫ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʨʠʚʝʜʝʥʦʾ ʤʝʪʘʣʦʤʽʩʪʢʦʩʪʽ ʟʚʠʯʘʡʥʦʾ ʦʧʘʣʫʙʢʠ. 
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ʈʆɿɼɯʃ 3 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʅɸʉʂʈɯɿʅʀʍ 

ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ ɯɿ ɿʆɺʅɯʐʅɯʄ ʃʀʉʊʆɺʀʄ 

ɸʈʄʋɺɸʅʅʗʄ 

 

3.1 ɿʘʜʘʯʽ ʪʘ ʧʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ ʥʝ ʙʫʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʽ 

ʥʘʩʢʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʦʛʣʷʜʫ ʧʨʘʮʴ ʪʘ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʟʘʧʣʘʥʦʚʘʥʦ: 

- ʚʠʛʦʪʦʚʠʪʠ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ; 

- ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦ ʪʘ ʧʦʟʘʮʝʥʪʨʦʚʦ 

ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʟʛʠʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʚʦʤʘ ʚʠʜʘʤʠ ʟʘʚʘʥʪʘʞʝʥʴ; 

- ʚʠʷʚʠʪʠ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʭʘʨʘʢʪʝʨ 

ʨʫʡʥʫʚʘʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʧʨʦʛʨʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʨʘʭʦʚʫʚʘʣʦʩʴ, ʱʦ ʥʝʩʫʯʘ 

ʟʜʘʪʥʽʩʪʴ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʝʣʝʤʝʥʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɹʫʣʦ ʧʦʩʪʘʚʣʝʥʦ 

ʟʘʚʜʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʮʥʽʩʪʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʧʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʟʽ ʩʪʨʽʯʢʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ.  

ɼʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʚʠʢʦʥʘʥʽ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʚʘʨʽʘʥʪ 1 ï ʢʦʥʩʪʨʫʢʮʽʷ 

ʚʠʛʦʪʦʚʣʝʥʘ ʤʦʥʦʣʽʪʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʣʠʩʪʦʚʦʾ 

ʘʨʤʘʪʫʨʠ  ʚ ʷʢʦʩʪʽ ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ; ʚʘʨʽʘʥʪ 2 ï ʟʨʘʟʢʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʦʢʨʝʤʠʭ ʣʽʥʽʡʥʠʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ, ʟôʻʜʥʘʥʠʭ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ. 
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3.2 ʂʦʥʩʪʨʫʢʮʽʾ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ 

 

ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʢʘʩʽʚ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʨʘʟʢʽʚ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʩʪʘʣʝʚʠʡ ʣʠʩʪ t=4 ʤʤ, t=10 ʤʤ, ʧʦʧʝʨʝʯʥʘ ʘʨʤʘʪʫʨʘ ʢʣʘʩʫ Ï6 ʤʤ. ɺʠʩʦʪʘ 

ʟʨʘʟʢʽʚ 2200ʤʤ, ʰʠʨʠʥʘ 500ʤʤ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʪʦʥʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ ʚʠʧʨʦʙʦʚʫʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʽ ʙʝʪʦʥʥʽ 

ʢʫʙʠ 100ʭ100x100 ʤʤ ʽ ʧʨʠʟʤʠ 100x100x400ʤʤ, ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʪʦʛʦ ʞ ʙʝʪʦʥʫ, 

ʱʦ ʽ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ. 

ʊʘʙʣʠʮʷ 3.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ 

ʉʝʨʽʷ ʟʨʘʟʢʽʚ ɺʘʨʽʘʥʪ ʢʦʥʩʪʨʫʢʮʽʾ ɺʠʜ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʉɿɹɽ-1-1 ʤʦʥʦʣʽʪʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ 

ʉɿɹɽ-1-2 ʤʦʥʦʣʽʪʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɹ 

ʉɿɹɽ-1-3 ʤʦʥʦʣʽʪʥʠʡ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ 

ʉɿɹɽ-1-4 ʤʦʥʦʣʽʪʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ 

ʉɿɹɽ-2-1 ʟʙʽʨʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ 

ʉɿɹɽ-2-2 ʟʙʽʨʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɹ 

ʉɿɹɽ-2-3 ʟʙʽʨʥʠʡ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ 

ʉɿɹɽ-2-4 ʟʙʽʨʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ 

 

ʗʢ ʫʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ, ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʚʠʢʦʥʘʥʽ ʫ ʜʚʦʭ ʩʝʨʽʷʭ. 

ɺʘʨʽʘʥʪ 1. ʂʦʥʩʪʨʫʢʮʽʷ ʚʠʛʦʪʦʚʣʝʥʘ ʤʦʥʦʣʽʪʥʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʾ ʣʠʩʪʦʚʦʾ ʘʨʤʘʪʫʨʠ  ʚ ʷʢʦʩʪʽ ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ 

ʉɿɹɽ-1 (ʨʠʩ. 3.1). 
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ʈʠʩʫʥʦʢ 3.1 ï ʂʦʥʩʪʨʫʢʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʩʝʨʽʾ ʉɿɹɽ-1 ï 

ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ, ʩʭʝʤʘ ʘʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ: 1 ï ʧʦʟʜʦʚʞʥʷ 

ʩʪʨʽʯʢʦʚʘ ʘʨʤʘʪʫʨʘ; 2 ï ʙʝʪʦʥʥʠʡ ʤʘʩʠʚ; 3 ï ʧʦʧʝʨʝʯʥʽ ʘʨʤʘʪʫʨʥʽ 

ʩʪʨʠʞʥʽ 

ɺʘʨʽʘʥʪ 2. ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʦʢʨʝʤʠʭ ʣʽʥʽʡʥʠʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʟôʻʜʥʘʥʠʭ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ 

ʉɿɹɽ-2 (ʨʠʩ 3.2). 
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ʈʠʩʫʥʦʢ 3.2 ï ʂʦʥʩʪʨʫʢʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʩʝʨʽʾ ʉɿɹɽ-2 ï 

ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʩʭʝʤʘ ʘʨʤʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

 

ʇʨʠ ʤʘʨʢʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʙʫʢʚʘʤʠ ʽ ʮʠʬʨʘʤʠ ʧʦʟʥʘʯʝʥʦ: ʉɿɹɽ 

ï ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʝʣʝʤʝʥʪ; ʧʝʨʰʘ ʮʠʬʨʘ ï ʥʦʤʝʨ ʩʝʨʽʾ ʟʨʘʟʢʘ; ʜʨʫʛʘ 
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ʮʠʬʨʘ ï ʚʘʨʽʘʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ (1 ï ʚʘʨʽʘʥʪ ɸ ʥʘ ʟʛʠʥ; 2 ï ʚʘʨʽʘʥʪ ɹ ʥʘ ʟʛʠʥ; 3 

ï ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ; 4 ï ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ). 

ʅʘ ʨʠʩ. 3.1 ʟʦʙʨʘʞʝʥʽ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʝʣʝʤʝʥʪʠ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. ɽʣʝʤʝʥʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʦʟʜʦʚʞʥʴʦʾ ʩʪʨʽʯʢʦʚʦʾ 

ʘʨʤʘʪʫʨʠ 1, ʙʝʪʦʥʥʦʛʦ ʤʘʩʠʚʫ 2, ʧʦʧʝʨʝʯʥʠʭ ʘʨʤʘʪʫʨʥʠʭ ʩʪʨʠʞʥʽʚ 3. 

ɽʣʝʤʝʥʪʠ ʩʝʨʽʾ 1 ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚʮʽʣʦʤʫ: ʛʦʪʦʚʠʡ ʤʝʪʘʣʝʚʠʡ ʢʘʨʢʘʩ 

ʚʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʽʜʜʦʥ ʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟʘʧʦʚʥʶʻʪʴʩʷ ʙʝʪʦʥʦʤ. 

ɿʨʘʟʢʠ ʩʝʨʽʾ 2, ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 3.2, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʣʽʥʽʡʥʠʭ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟôʻʜʥʘʥʠʭ ʟʚʘʨʶʚʘʥʥʷʤ. ʇʦʧʝʨʝʯʥʘ ʘʨʤʘʪʫʨʘ 

ʽʟ ʩʪʨʠʞʥʽʚ ʧʨʠʚʘʨʶʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ  100 ʤʤ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʧʘʨʘʣʝʣʴʥʦ   

ʜʚʦʤʘ   ʨʷʜʘʤʠ. ɿʦʚʥʽʰʥʷ ʘʨʤʘʪʫʨʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʟʘʢʣʘʜʥʠʭ  ʜʝʪʘʣʝʡ ʪʘ 

ʦʧʘʣʫʙʢʠ.    

ʂʫʙʠʢʦʚʫ ʤʽʮʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤ 8 ʢʫʙʽʚ ʨʦʟʤʽʨʦʤ 

100x100x100 ʤʤ, ʥʘ ʧʨʠʟʤʘʭ 100x100x400 ʤʤ ʚʠʟʥʘʯʘʣʘʩʷ ʧʨʠʟʤʦʚʘ ʤʽʮʥʽʩʪʴ 

ʙʝʪʦʥʫ. ɺʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʣʽ ʩʪʝʨʞʥʝʚʦʾ ʽ ʩʪʨʽʯʢʦʚʦʾ 

ʘʨʤʘʪʫʨʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʘʭ ʟʛʽʜʥʦ ʥʦʨʤ. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʩʪʘʣʽ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʟʨʠʚʥʽʡ ʤʘʰʠʥʽ ʊʄʉ-50 ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʧʠʩʦʤ 

ʜʽʘʛʨʘʤʠ ʨʦʟʪʷʛʫ. 

ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʣʷʣʠʩʴ ʚ ʫʤʦʚʘʭ ʜʽʶʯʦʛʦ ʟʘʚʦʜʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʤ. ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ. ɹʝʪʦʥʫʚʘʥʥʷ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʮʝʭʫ ʟʘʚʦʜʫ. 

ɹʝʪʦʥ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʙʫʚ ʚʠʛʦʪʦʚʣʝʥʠʡ ʦʩʥʦʚʽ ʧʦʨʪʣʘʥʜ-ʮʝʤʝʥʪʫ 

ʘʢʪʠʚʥʽʩʪʶ - 400 ʽ ʤʘʚ ʱʽʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, ʜʨ̔ʙʥʠʡ ʟʘʧʦʚʥʶʚʘʯ - ʢʚʘʨʮʝʚʠʡ 

ʧʽʩʦʢ ʩʝʨʝʜʥʴʦʾ ʟʝʨʥʠʩʪʦʩʪʽ, ʛʨʫʙʠʡ ʟʘʧʦʚʥʶʚʘʯ - ʱʝʙʽʥʴ ʟʝʨʥʠʩʪʽʩʪʶ 1 5 -

2 0 ʤʤ. ɺʦʜʘ - ʚʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʦʾ ʷʢʦʩʪʽ. ʋʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʥʘ ʚʙ̔ʨʦʩʪʦʣʘʭ. ʇʨʠʛʦʪʫʚʘʥʥʷ ʙʝʪʦʥʫ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʟʘʚʦʜʩʴʢʦʤʫ ʙʝʪʦʥʥʦʤʫ ʚʫʟʣʽ. ɿʚʘʨʥʽ ʟ'ʜ̒ʥʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʨʫʯʥʠʤ 

ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ ʟʚʘʨʶʚʘʥʥʷʤ. 

ɽʣʝʤʝʥʪʠ ʟʘʧʦʚʥʶʚʘʣʠʩʴ ʙʝʪʦʥʦʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ 

ʚʽʙʨʦʩʪʦʣʘʭ. ʏʘʩ ʚʽʙʨʫʚʘʥʥʷ ʊ=10 ʩʝʢʫʥʜ. ʇʝʨʰʽ 5- 28 ʜʽʙ ʚʽʜʢʨʠʪʽ ʧʦʚʝʨʭʥʽ 
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ʙʝʪʦʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʟʚʦʣʦʞʫʚʘʣʠʩʴ ʪʘ ʧʦʢʨʠʚʘʣʠʩʷ ʰʘʨʦʤ 

ʪʠʨʩʠ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʛʠ, ʧʽʩʣʷ ʯʦʛʦ ʟʨʘʟʢʠ ʟʙʝʨʽʛʘʣʠʩʴ ʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʜʝ ʚʠʛʦʪʦʚʣʷʣʠʩʴ ʽ 

ʟʙʝʨʽʛʘʣʠʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʨʘʟʢʠ ʜʦʨʽʚʥʶʚʘʣʘ ʊ = 17- 23 Áʉ ʪʘ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ 70 - 75 %. 

 

3.3 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʚʽʮʽ 28 ʜʽʙ  ̔ ʙʽʣʴʰʝ ʥʘ ʧʨʝʩʽ 

ʇʄʄ-500 ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ɿɹ ʽ ʂʂ ʪʘ ʆʄ ʇʦʣʪʘʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʝ 

(0,05 - 0,1) ʚʽʜ N ʦʯʽʢʫʚʘʥʦʛʦ. ʉʭʝʤʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʦʢʘʟʘʥ ̔

ʥʘ ʨʠʩ. 3.3. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʘʣʦʩʴ ʯʝʨʝʟ ʰʘʨʥʽʨʠ. ʇʝʨʝʜ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷʤ 

ʟʨʘʟʢʠ ʮʝʥʪʨʫʚʘʣʠʩʴ ʟʛʽʜʥʦ ʟʘʜʘʥʦʾ ʩʭʝʤʠ. ɺʠʪʨʠʤʢʘ ʥʘ ʢʦʞʥʽʡ ʩʪʫʧʝʥʽ 

ʩʢʣʘʜʘʣʘ 10 ʭʚ., ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʥʷʪʪʷ ʚʽʜʣʽʢʽʚ.  

ʇʦʟʜʦʚʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ʚʠʤʽʨʶʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ, ʜʣʷ ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʽʨʶʚʘʯ ʜʝʬʦʨʤʘʮʽʡ ɸʀɼ-4. ʂʨʽʤ ʪʦʛʦ ʧʦʟʜʦʚʞʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʚʠʤʽʨʶʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʢʘʪʦʨʽʚ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ ʟ 

ʮʽʥʦʶ ʧʦʜʽʣʢʠ 0,01ʤʤ ʥʘ ʙʘʟʽ 200ʤʤ. ɼʣʷ ʟʘʤʽʨʫ ʧʦʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʨʦʪʷʥʽ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʠ ʟ ʦʧʦʨʦʤ 100 

ʆʤ ʽ ʙʘʟʦʶ 20 ʤʤ, ʷʢʽ ʥʘʢʣʝʶʚʘʣʠʩʴ ʥʘ ʙʝʪʦʥ ʪʘ ʥʘ ʤʝʪʘʣʝʚʠʡ ʣʠʩʪ ʚ ʩʝʨʝʜʥʽʡ 

ʯʘʩʪʠʥʽ ʟʨʘʟʢʽʚ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.4. 
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          ʘ) ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ    ʚ)   ʛ) 

 

 

 

ʙ) ʟʘʚʘʥʪʘʞʝʥʥʷ ɹ 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʉʭʝʤʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ: ʘ ï ʚʘʨʽʘʥʪ ɸ ï 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʩʝʨʝʜʞʝʥʠʭ ʩʠʣ ʥʘ ʚʽʜʩʪʘʥʽ 900 ʤʤ; ʙ ï ʚʘʨʽʘʥʪ ɹ ï 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʩʝʨʝʜʞʝʥʠʭ ʩʠʣ ʥʘ ʚʽʜʩʪʘʥʽ 500 ʤʤ; ʚ ï ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ; 

ʛ ï ʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ 

 

ʈʠʩʫʥʦʢ 3.4 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ 

 

ʅʘ ʚʩʽʭ ʩʪʫʧʝʥʷʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʤʽʯʘʣʠʩʴ ʦʩʦʙʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʫ 

ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʨʽʱʠʥ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʧʨʦʛʠʥʽʚ 

ʝʣʝʤʝʥʪʘ. ʋʩʽ ʟʨʘʟʢʠ ʜʦʚʦʜʠʣʠʩʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. ʇʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʟʨʘʟʢʘʭ ʟʘʣʠʰʘʣʠʩʴ ʷʚʥʦ ʚʠʨʘʞʝʥʽ ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.5, 3.6. 



49 

 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ  

(ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʟʛʠʥ) 



50 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ  

(ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʪʠʩʢ) 

 

3.4 ʌʽʟʠʢʦ ï ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʣʽ ʙʫʣʠ ʚʽʜʨʽʟʘʥʽ ʩʤʫʛʠ 

ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʚʽʜ ʣʠʩʪʽʚ ʪʽʻʾ ʞ ʧʘʨʪʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʟʨʘʟʢʽʚ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʩʪʘʣʽ ʧʨʦʚʦʜʠʣʠ ʩʪʫʧʝʥʝʚʦ-ʟʨʦʩʪʘʶʯʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʨʦʟʨʠʚʥʽʡ ʤʘʰʠʥʽ ʊʄʉ-50 ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʘʧʠʩʦʤ ʜʽʘʛʨʘʤʠ 

ʨʦʟʪʷʛʫ. 
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ʊʘʙʣʠʮʷ 3.2 ï ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 

ʌʘʢʪʠʯʥʘ 

ʧʣʦʱʘ,  

ɸs, ʩʤ2 

ʄʝʞʘ 

ʪʝʢʫʯʦʩʪʽ, 

ůyn, ʄʇʘ  

ʊʠʤʯʘʩʦʚʠʡ 

ʦʧʽʨ,  

ůun, ʄʇʘ 

ʄʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ 

ɽsĿ10-5, ʄʇʘ 

ɸʙʩʦʣʶʪʥʝ 

ʚʠʜʦʚʞʝʥʥʷ 

0,807 247,4 356,8 2,1 33,3 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʪʦʥʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ ʚʠʧʨʦʙʫʚʘʣʠʩʷ 

ʩʪʘʥʜʘʨʪʥʽ ʙʝʪʦʥʥʽ ʢʫʙʠ ʨʦʟʤʽʨʦʤ 100x100x100 ʤʤ ʪʘ ʧʨʠʟʤʠ 100x100x400 

ʤʤ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʪʦʛʦ ʞ ʙʝʪʦʥʫ, ʱʦ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʨʘʟʢʠ. ɼʝʬʦʨʤʘʮʽʾ 

ʚʠʤʽʨʶʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ 

ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ. ʉʝʨʝʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 3.3. 

ʊʘʙʣʠʮʷ 3.3 ï ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʪʦʥʥʠʭ ʟʨʘʟʢʽʚ 

ʂʫʙʠʢʦʚʘ 

ʤʽʮʥʽʩʪʴ  

ům, ʄʇʘ 

ʇʨʠʟʤʦʚʘ 

ʤʽʮʥʽʩʪʴ  

ůbm, ʄʇʘ 

ʇʦʯʘʪʢʦʚʠʡ 

ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ  

ɽʚĿ10-3, ʄʇʘ 

ʂʦʝʬʽʮʽʻʥʪ 

ʇʫʘʩʩʦʥʘ ɜʚ 

55,4 30,4 28,1 0,22 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʘʪʝʨʽʘʣʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ, ʤʘʶʪʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʙʫʜʽʚʥʠʮʪʚʘ. 

 

3.5 ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ɿʛʽʜʥʦ ʧʨʠʡʥʷʪʦʾ ʤʝʪʦʜʠʮʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʽ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
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ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʛʠʥʘʥʠʭ ʪʘ 

ʩʪʠʩʥʫʪʠʭ ʥʘʩʢʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

3.5.1 ɿʛʠʥʘʥʽ ʥʘʩʢʨʽʟʥʽ ʝʣʝʤʝʥʪʠ 

 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʟʨʘʟʢʘʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ 

ï ʤʦʥʦʣʽʪʥʦʤʫ ʪʘ ʟʙʽʨʥʦʤʫ. ɿʨʘʟʢʠ ʟʘʚʘʥʪʘʞʫʚʘʣʠʩʷ ʩʪʫʧʽʥʯʘʩʪʦ ʪʘ 

ʜʦʚʦʜʠʣʠʩʷ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. ɿʘ ʚʪʨʘʪʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʧʨʦʙʫʚʘʣʠʩʷ ʥʘ ʟʛʠʥ, ʧʨʠʡʤʘʣʘʩʷ ʩʠʣʘ N, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʘ ʧʦʷʚʽ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ ʪʘ ʧʦʚʥʦʤʫ ʨʫʡʥʫʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ ʤʦʥʦʣʽʪʥʦʛʦ ʪʘ ʟʙʽʨʥʦʛʦ 

ʚʘʨʽʘʥʪʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3.4. 

ʊʘʙʣʠʮʷ 3.4 ï ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ 

ʟʛʠʥ 

ʉʝʨʽʷ ʟʨʘʟʢʽʚ 
ɺʘʨʽʘʥʪ 

ʢʦʥʩʪʨʫʢʮʽʾ 
ɺʠʜ ʟʘʚʘʥʪʘʞʝʥʥʷ 

N, ʢʅ 

ʉɿɹɽ-1-1 ʤʦʥʦʣʽʪʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ 100 

ʉɿɹɽ-1-2 ʤʦʥʦʣʽʪʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɹ 190 

ʉɿɹɽ-2-1 ʟʙʽʨʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ 108 

ʉɿɹɽ-2-2 ʟʙʽʨʥʠʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ɹ 206 

ʇʦʨʽʚʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʨʫʡʥʫʶʯʦʾ ʩʠʣʠ N ʜʣʷ ʤʦʥʦʣʽʪʥʦʛʦ ʪʘ ʟʙʽʨʥʦʛʦ 

ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʥʘʩʢʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʤʘʡʞʝ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʊʘʢ, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-2-1 ʩʪʘʥʦʚʠʪʴ 

100 ʢʅ ʪʘ 108 ʢʅ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-2 ʪʘ ʉɿɹɽ-2-2 

ʩʪʘʥʦʚʠʪʴ 190 ʢʅ ʪʘ 206 ʢʅ ʚʽʜʧʦʚʽʜʥʦ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʧʣʠʚʘʻ 

ʤʽʩʮʝ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢ, ʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʚʠʧʨʦʙʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʩʭʝʤʦʶ ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ ʪʘ ɹ ʜʣʷ ʤʦʥʦʣʽʪʥʠʭ 
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ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 100 ʢʅ ʪʘ 190 ʢʅ, ʜʣʷ ʟʙʽʨʥʠʭ ʟʨʘʟʢʽʚ ï 108 ʢʅ 

ʪʘ 206 ʢʅ. 

ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʥʘ ʟʛʠʥ, 

ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘ ʨʠʩ. 3.7 ï 3.8. ɼʣʷ ʟʨʘʟʢʽʚ, ʱʦ ʚʠʧʨʦʙʦʚʫʚʘʣʠʩʷ ʥʘ 

ʟʛʠʥ, ʭʘʨʘʢʪʝʨʥʠʤ ʙʫʣʦ ʚʽʜʨʠʚʘʥʥʷ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʚʽʜ ʙʝʪʦʥʥʦʛʦ 

ʤʘʩʠʚʫ ʪʘ ʧʦʷʚʘ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʾ. 

 ʘ) ʙ) 

  

ʚ) ʛ) 

  

ʜ) ʝ) 

  

ʈʠʩʫʥʦʢ 3.7 ï ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʧʨʦʙʦʚʫʚʘʥʦʾ ʥʘ 

ʟʛʠʥ (ʉɿɹɽ-1-1)  
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ʘ) ʙ) 

  

 

ʚ) ʛ) 

  

 

ʈʠʩʫʥʦʢ 3.8 ï ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʧʨʦʙʦʚʫʚʘʥʦʾ ʥʘ 

ʟʛʠʥ (ʉɿɹɽ-1-2)  

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʜʝʬʦʨʤʘʮʽʡ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ 

ʟʘʣʝʞʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʷʣʦ ʥʘ ʜʦʩʣʽʜʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, 

ʷʢʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 3.9 ï 3.10. 
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ʈʠʩʫʥʦʢ 3.9 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-2: 1, 2, 3, 4, 7, 28, 29 - ʥʦʤʝʨʠ 

ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ 

5
5
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ʈʠʩʫʥʦʢ 3.10 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-2-1: 9, 12, 17, 25, 28, 33 - ʥʦʤʝʨʠ 

ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ 5
6
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ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʫʧʝʥʷʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ 

ʨʦʟʚʠʚʘʣʠʩʷ ʧʦ ʧʨʷʤʦʣʽʥʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʛʦʚʦʨʠʣʦ ʧʨʦ ʾʭ ʧʨʫʞʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʴ 60-70% ʚʽʜ ʛʨʘʥʠʯʥʦʛʦ ʟʘ ʥʝʩʫʯʦʶ 

ʟʜʘʪʥʽʩʪʶ ʚ ʩʪʘʣʝʚʠʭ ʣʠʩʪʘʭ ʨʦʟʧʦʯʘʣʠ ʨʦʟʚʠʚʘʪʠʩʷ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʚʦʣʦʩʷʥʠʭ ʪʨʽʱʠʥ ʚ ʙʝʪʦʥʽ. ʇʨʠ ʮʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʨʦʟʧʦʯʘʣʠ ʚʠʢʨʠʚʣʷʪʠʩʷ. 

ʅʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 3.9 ï 3.10 ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ 

ʧʝʨʝʜʘʚʘʣʦʩʷ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ, ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ʙʫʣʠ ʪʠʧʦʚʠʤʠ 

ʜʣʷ ʧʦʢʘʟʘʥʥʷ ʚʩʽʭ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ, ʱʦ ʙʫʣʠ ʥʘʢʣʝʻʥʽ ʥʘ ʜʦʩʣʽʜʥʽ 

ʟʨʘʟʢʠ. ʍʘʨʘʢʪʝʨ ʜʝʬʦʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʢʦʥʘʥʠʭ ʚ 

ʤʦʥʦʣʽʪʥʦʤʫ ʡ ʟʙʽʨʥʦʤʫ ʚʘʨʽʘʥʪʘʭ, ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ. 

 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ɿʘʣʝʞʥʽʩʪʴ ʧʨʦʛʠʥʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʽʚ, ʱʦ 

ʚʠʧʨʦʙʦʚʫʚʘʣʠʩʴ ʥʘ ʟʛʠʥ 

 

ʅʘ ʨʠʩʫʥʢʫ 3.11 ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʝʣʝʤʝʥʪ 

ʪʘ ʧʨʦʛʠʥʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ ʾʭ ʧʨʦʣʴʦʪʫ. ʉʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʠ ʟʥʘʯʥʽʡ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ ʮʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʝʣʠʯʠʥʘ 
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ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ ʙʫʣʘ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʶ. ʎʠʤ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʤʽʞ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʧʨʠ ʨʽʟʥʠʭ ʾʭ ʩʭʝʤʘʭ, ʧʨʦʛʠʥʠ ʙʫʣʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ. 

ɺ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʽ ʚʦʥʠ ʜʦʩʷʛʘʣʠ 40 ʤʤ. 

 

3.5.2 ʉʪʠʩʥʫʪʽ ʥʘʩʢʨʽʟʥʽ ʝʣʝʤʝʥʪʠ 

 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʟʨʘʟʢʘʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ 

ï ʤʦʥʦʣʽʪʥʦʤʫ ʪʘ ʟʙʽʨʥʦʤʫ. ɿʨʘʟʢʠ ʟʘʚʘʥʪʘʞʫʚʘʣʠʩʷ ʩʪʫʧʽʥʯʘʩʪʦ ʪʘ 

ʜʦʚʦʜʠʣʠʩʷ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. ɿʘ ʚʪʨʘʪʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘʩʢʨʽʟʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʧʨʦʙʫʚʘʣʠʩʷ ʥʘ ʟʛʠʥ, ʧʨʠʡʤʘʣʘʩʷ ʩʠʣʘ N, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʘ ʧʦʷʚʽ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ ʪʘ ʧʦʚʥʦʤʫ ʨʫʡʥʫʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ ʤʦʥʦʣʽʪʥʦʛʦ ʪʘ ʟʙʽʨʥʦʛʦ 

ʚʘʨʽʘʥʪʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3.5. 

 

ʊʘʙʣʠʮʷ 3.5 ï ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʥʘ 

ʩʪʠʩʢ 

 

ʉʝʨʽʷ ʟʨʘʟʢʽʚ 
ɺʘʨʽʘʥʪ 

ʢʦʥʩʪʨʫʢʮʽʾ 
ɺʠʜ ʟʘʚʘʥʪʘʞʝʥʥʷ 

N, ʢʅ 

ʉɿɹɽ-1-3 ʤʦʥʦʣʽʪʥʠʡ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ 425 

ʉɿɹɽ-1-4 ʤʦʥʦʣʽʪʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ 240 

ʉɿɹɽ-2-3 ʟʙʽʨʥʠʡ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ 454 

ʉɿɹɽ-2-4 ʟʙʽʨʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ 382 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.5, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʩʪʠʩʥʫʪʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʣʘ ʚʽʜ ʩʭʝʤʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʨʘʟʢʽʚ. 

ʅʘʡʙʽʣʴʰʫ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʤʘʣʘ ʤʦʥʦʣʽʪʥʘ ʨʘʤʥʘ ʢʦʥʩʪʨʫʢʮʽʷ (ʩʝʨʽʷ ʉɿɹɽ-

1-3, 425 ʢʅ) ʧʨʠ ʧʦʟʘʮʝʥʪʨʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʢʦʣʠ ʜʽʶʯʘ ʟʦʚʥʽʰʥʷ ʩʠʣʘ 
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ʩʧʽʚʧʘʜʘʣʘ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ, ʦɦ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʧʨʘʚʠʡ ʧʦʷʩ. ʅʝʩʫʯʘ 

ʟʜʘʪʥʽʩʪʴ ʮʠʭ ʟʨʘʟʢʽʚ ʚʪʨʘʯʘʣʘʩʷ ʟʘʚʜʷʢʠ ʨʫʡʥʫʚʘʥʥʶ ʮʴʦʛʦ ʧʦʷʩʫ ʧʨʠ 

ʫʪʚʦʨʝʥʥʽ ʪʨʽʰʠʥ ʫ ʙʝʪʦʥʽ ʪʘ ʚʽʜʰʘʨʫʚʘʥʥʽ ʡ ʫʪʨʘʪʽ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ 

ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʦ ʤʦʥʦʣʽʪʥʠʭ ʟʨʘʟʢʽʚ ʽʟ ʩʭʝʤʦʶ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ (ʩʝʨʽʷ ʉɿɹɽ-1-4) ʩʠʣʘ ʧʨʠʢʣʘʜʘʣʘʩʷ ʧʦ 

ʧʦʟʜʦʚʞʥʽʡ ʚʽʩʽ ʟʨʘʟʢʘ ʯʝʨʝʟ ʪʨʘʚʝʨʩʫ, ʫ ʷʢʦʩʪʽ ʷʢʦʾ ʩʣʫʛʫʚʘʣʘ ʚʝʨʭʥʷ 

ʨʦʟʧʽʨʢʘ, ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʽ ʩʢʣʘʜʘʣʘ ʚʩʴʦʛʦ 240 ʢʅ. 

ɺʪʨʘʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʨʘʟʢʘ ʚʽʜʙʫʚʘʣʘʩʷ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʨʦʟʧʽʨʢʠ, ʷʢʘ 

ʥʝ ʚʠʪʨʠʤʫʚʘʣʘ ʟʥʘʯʥʦʛʦ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʚʠʥʠʢʘʚ ʧʨʠ ʧʝʨʝʜʘʯʽ 

ʟʦʩʝʨʝʜʞʝʥʦʾ ʩʠʣʠ. 

ʋ ʟʙʽʨʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ (ʩʝʨʽʷ 

ʉɿɹɽ-2-3) ʚʪʨʘʪʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʜʙʫʚʘʣʘʩʷ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʩʪʠʩʥʫʪʦʛʦ 

ʧʦʷʩʘ, ʥʘ ʷʢʠʡ ʧʝʨʝʜʘʚʘʣʦʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʘʣʦ 450 ʢʅ. ʋ ʟʨʘʟʢʽʚ ʩʝʨʽʾ ʉɿɹɽ-2-4 ʚʝʨʭʥʷ ʨʦʟʧʽʨʢʘ ʧʽʜ 

ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʣʘ ʧʽʜʩʠʣʝʥʘ ʩʪʘʣʝʚʠʤʠ ʣʠʩʪʘʤʠ, ʪʦʤʫ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ 

ʟʨʘʟʢʽʚ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ, ʥʽʞ ʚ ʤʦʥʦʣʽʪʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʽ ʩʢʣʘʜʘʣʘ 382 ʢʅ. 

ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʪʨʘʯʘʣʘʩʷ ʟʘʚʜʷʢʠ ʨʫʡʥʫʚʘʥʥʶ ʨʦʟʧʽʨʢʠ, 

ʯʝʨʝʟ ʷʢʫ ʧʝʨʝʜʘʚʘʣʦʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʜ ʤʽʩʮʝʚʦʾ ʜʽʾ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ ʚʩʽʭ ʚʠʧʨʦʙʫʚʘʥʠʭ ʩʪʠʩʥʫʪʠʭ ʟʨʘʟʢʘʭ ʫ ʞʦʜʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝ ʚʽʜʤʽʯʘʣʘʩʷ ʚʪʨʘʪʘ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ. ɿ ʧʣʦʱʠʥʠ ʟʨʘʟʢʽʚ ʮʴʦʛʦ 

ʥʝ ʜʦʧʫʩʢʘʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʰʘʨʥʽʨʠ, ʘ ʚ ʧʣʦʱʠʥʽ ʟʨʘʟʢʽʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʙʫʣʠ ʥʝʟʥʘʯʥʠʤʠ. ʅʘʚʽʪʴ ʜʦʩʷʛʘʶʯʠ ʚʪʨʘʪʠ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ, ʚʩʽ ʚʠʧʨʦʙʫʚʘʥʽ ʟʨʘʟʢʠ ʥʝ ʚʪʨʘʯʘʣʠ ʩʚʦʻʾ ʮʽʣʽʩʥʦʩʪʽ, ʱʦ 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʾʭ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ. 

ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʥʘ ʩʪʠʩʢ, 

ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘ ʨʠʩ. 3.12. 
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ʘ) ʙ) 

  

ʚ) ʛ) 

  

 

ʈʠʩʫʥʦʢ 3.12 ï ʍʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʥʘ ʩʪʠʩʢ  

 

ʅʘ ʨʠʩʫʥʢʘʭ 3.13 ð 3.14 ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ 

ʚʽʜ ʟʫʩʠʣʴ, ʱʦ ʧʝʨʝʜʘʚʘʣʠʩʷ ʥʘ ʩʪʠʩʥʝʥʽ ʟʨʘʟʢʠ. 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ ʨʠʩʫʥʢʫ 3.13, ʜʝ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʝʬʦʨʤʘʮʽʡ ʩʪʽʡʦʢ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʜʘʚʘʣʦʩʷ ʥʘ ʦʜʥʫ ʟ ʥʠʭ, 

ʷʢ ʮʝ ʽ ʪʨʝʙʘ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ, ʤʘʢʩʠʤʘʣʴʥʽ ʚʽʜʥʦʩʥʽ ʜʝʬʦʨʤʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʥʘ ʟʘʚʘʥʪʘʞʝʥʽʡ ʩʪʽʡʮʽ ʡ ʜʦʩʷʛʘʣʠ ʟʥʘʯʝʥʥʷ 240x10-5. ʎʝ ʟʥʘʯʥʦ ʤʝʥʰʝ ʪʠʭ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʱʦ ʜʦʩʷʛʘʣʠʩʷ ʚ ʩʪʠʩʥʫʪʠʭ ʧʦʷʩʘʭ ʟʛʠʥʘʣʴʥʦʾ 

ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʡ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʪʠʩʥʫʪʘ ʨʘʤʘ ʨʫʡʥʫʚʘʣʘʩʷ ʚʽʜ 
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ʤʘʢʩʠʤʘʣʴʥʠʭ ʤʽʩʮʝʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʣʠ ʚ ʪʦʯʮʽ ʧʨʠʢʣʘʜʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʟʫʩʠʣʣʷ. ɺ ʧʨʦʪʠʣʝʞʥʽʡ, ʥʝ ʟʘʚʘʥʪʘʞʝʥʽʡ, ʩʪʽʡʮʽ ʧʦʟʜʦʚʞʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʚʠʚʘʣʠʩʷ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʣʽʥʽʡʥʦʶ. 

 

 

 

  

 

 

           9 

ʈʠʩʫʥʦʢ 3.13 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʟʨʘʟʢʘ ʉɿɹɽ-1-3:  9, 10, 11, 15, 29 - ʥʦʤʝʨʠ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ 
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ɯʟ ʧʦʨʽʚʥʷʥʥʷ ʛʨʘʬʽʢʽʚ ʨʠʩʫʥʢʫ 3.13 ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʫʚʘʥʥʷ ʷʢ ʤʦʥʦʣʽʪʥʠʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʷʢ ʦʜʥʝ ʮʽʣʝ, ʪʘʢ ʽ 

ʟʙʽʨʥʠʭ ʨʘʤ, ʟʚʘʨʝʥʠʭ ʽʟ ʦʢʨʝʤʠʭ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʙʫʚ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʠʤ, ʭʦʯ ʟʘ ʩʚʦʾʤ ʟʥʘʯʝʥʥʷʤ ʧʦʟʜʦʚʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ʜʝʱʦ ʚʽʜʨʽʟʥʷʣʠʩʷ. 

 

 

 

 

ʈʠʩʫʥʦʢ 3.14 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʟʨʘʟʢʘ ʉɿɹɽ-2-3:  9, 11, 15, 20, 23 - ʥʦʤʝʨʠ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ 
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ʋ ʚʠʧʘʜʢʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʩʭʝʤʦʶ ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ (ʨʠʩʫʥʦʢ 3.14) 

ʧʨʠ ʧʨʠʢʣʘʜʘʥʥʽ ʩʠʣʠ ʜʦ ʩʪʠʩʥʫʪʠʭ ʤʦʥʦʣʽʪʥʠʭ ʟʨʘʟʢʽʚ ʯʝʨʝʟ ʚʝʨʭʥʶ 

ʨʦʟʧʽʨʢʫ, ʷʢʘ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʘʮʶʚʘʣʘ ʥʘ ʟʛʠʥ, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʚʽʜʥʦʩʥʠʭ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʙʫʣʠ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ ʡ ʧʝʨʝʚʘʞʥʦ 

ʜʦʩʷʛʘʣʠ ʚʝʣʠʯʠʥʠ -140x10-5. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʪʨʘʪʘ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʙʫʚʘʣʘʩʷ ʟʘʚʜʷʢʠ ʨʫʡʥʫʚʘʥʥʶ ʟʽʛʥʫʪʦʾ ʨʦʟʧʽʨʢʠ, ʥʘ 

ʷʢʫ ʧʝʨʝʜʘʚʘʣʦʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʩʪʽʡʢʠ ʟʘʣʠʰʘʣʠʩʷ ʥʝ ʜʦʩʠʪʴ 

ʟʘʚʘʥʪʘʞʝʥʠʤʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʮʷ ʩʭʝʤʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʻ ʨʘʮʽʦʥʘʣʴʥʦʶ ʡ ʥʝ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʨʝʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʍʘʨʘʢʪʝʨ ʜʝʬʦʨʤʫʚʘʥʥʷ ʨʘʤ, 

ʚʠʢʦʥʘʥʠʭ ʚ ʟʙʽʨʥʦʤʫ ʡ ʤʦʥʦʣʽʪʥʦʤʫ ʚʘʨʽʘʥʪʘʭ ʙʫʚ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ, 

ʱʦ ʚʠʜʥʦ ʟ ʧʦʨʽʚʥʷʥʥʷ ʛʨʘʬʽʢʽʚ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 3.13 ʽ 3.14. 

ɺʠʛʠʥʠ ʩʪʠʩʥʫʪʠʭ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʦʙʦʭ ʚʘʨʽʘʥʪʘʭ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʷʢ ʚ ʾʭ ʧʣʦʱʠʥʽ, ʪʘʢ ʽ ʟ ʧʣʦʱʠʥʠ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʷʚʣʷʣʠʩʷ. 

ɼʦʩʣʽʜʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʝ ʚʪʨʘʯʘʣʠ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ, 

ʪʦʤʫ ʱʦ ʾʭ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʷʛʘʣʘʩʷ ʚʽʜ ʤʽʩʮʝʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʘ ʜʽʶʯʽ ʥʘ 

ʮʝʡ ʤʦʤʝʥʪ ʟʦʚʥʽʰʥʽ ʟʫʩʠʣʣʷ ʥʝ ʜʦʩʷʛʘʣʠ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥʴ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ 3 ʨʦʟʜʽʣʦʤ 

 

ʇʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʇʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʩʢʣʘʜʝʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʽ ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʩʧʦʩʦʙʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʭʝʤʠ ʧʨʠʢʣʘʜʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2. ʇʨʠʡʥʷʪʘ ʤʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ 

ʦʙôʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 
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3. ʇʦʨʽʚʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʨʫʡʥʫʶʯʦʾ ʩʠʣʠ N ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ (ʤʦʥʦʣʽʪʥʠʡ ʯʠ ʟʙʽʨʥʠʡ) ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʝ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ. ʊʘʢ, ʜʣʷ ʟʛʠʥʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʨʫʡʥʫʶʯʘ ʩʠʣʘ ʩʢʣʘʜʘʣʘ 100 ʢʅ ʪʘ 108 ʢʅ ʜʣʷ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-2-1, 

190 ʢʅ ʪʘ 206 ʢʅ ʜʣʷ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-2 ʪʘ ʉɿɹɽ-2-2. ɼʣʷ ʩʪʠʩʥʫʪʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʨʫʡʥʫʶʯʘ ʩʠʣʘ ʩʢʣʘʜʘʣʘ 425 ʢʅ ʪʘ 454 ʢʅ ʜʣʷ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-3 

ʪʘ ʉɿɹɽ-2-3, 240 ʢʅ ʪʘ 382 ʢʅ ʜʣʷ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-4 ʪʘ ʉɿɹɽ-2-4.  

4. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʤʘʻ ʩʧʦʩʽʙ 

ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢ, ʟʥʘʯʝʥʥʷ ʨʫʡʥʫʶʯʦʾ ʩʠʣʠ ʜʣʷ ʟʛʠʥʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ ʩʭʝʤʦʶ ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ ʪʘ ɹ ʜʣʷ ʤʦʥʦʣʽʪʥʠʭ ʟʨʘʟʢʽʚ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 100 ʢʅ ʪʘ 190 ʢʅ, ʜʣʷ ʟʙʽʨʥʠʭ ʟʨʘʟʢʽʚ ï 108 ʢʅ ʪʘ 206 

ʢʅ. ɼʣʷ ʩʪʠʩʥʫʪʠʭ ʟʨʘʟʢʽʚ ʟʥʘʯʝʥʥʷ ʨʫʡʥʫʶʯʦʾ ʩʠʣʠ ʧʨʠ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʟʘʚʘʥʪʘʞʝʥʥʽ ʩʪʘʥʦʚʠʪʴ 425 ʢʅ ʪʘ 240 ʢʅ, ʧʨʠ ʧʦʟʘʮʝʥʪʨʦʚʦʤʫ ʩʪʠʩʢʫ ï 454 

ʢʅ ʪʘ 382 ʢʅ. 

5. ɸʥʘʣʽʟʫʶʯʠ ʭʘʨʘʢʪʝʨ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ (ʘ ʩʘʤʝ: ʜʣʷ 

ʟʛʠʥʘʥʠʭ ʟʨʘʟʢʽʚ ï ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʾ; ʜʣʷ ʩʪʠʩʥʫʪʠʭ 

ʟʨʘʟʢʽʚ ï ʚʽʜʰʘʨʫʚʘʥʥʷ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʚʽʜ ʙʝʪʦʥʥʦʛʦ ʦʩʝʨʜʷ ʪʘ ʚʪʨʘʪʘ 

ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ), ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʧʽʜʩʠʣʶʚʘʪʠ ʚʫʟʣʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʥʫʪʨʽʰʥʽʤ ʩʪʝʨʞʥʝʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʯʠ ʟʦʚʥʽʰʥʽʤʠ ʥʘʢʣʘʜʢʘʤʠ. 
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ʈʆɿɼɯʃ 4 

ʈʆɿʈɸʍʋʅʆʂ ʅɽʉʋʏʆɰ ɿɼɸʊʅʆʉʊɯ ʊɸ ɼɽʌʆʈʄɸʎɯʁ 

ʅɸʉʂʈɯɿʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ ɯɿ ɿʆɺʅɯʐʅɯʄ 

ʃʀʉʊʆɺʀʄ ɸʈʄʋɺɸʅʅʗʄ ʏʀʉɽʃʔʅʀʄʀ ʄɽʊʆɼɸʄʀ 

 

4.1 ʈʦʟʨʘʭʫʥʦʢ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ 

ʧʨʠʚʝʜʝʥʠʤ ʧʝʨʝʨʽʟʦʤ 

 

ʋ ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʤʝʪʦʜʦʤ ʧʨʠʚʝʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦʢʣʘʜʝʥʦ ʥʘʩʪʫʧʥʽ 

ʧʝʨʝʜʫʤʦʚʠ: 

ҍ ʙʝʪʦʥ, ʤʝʪʘʣ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʪʘ ʩʪʝʨʞʥʝʚʦʛʦ 

ʘʨʤʫʚʘʥʥʷ ʚʚʘʞʘʻʤʦ ʽʟʦʪʨʦʧʥʠʤʠ ʧʨʫʞʥʴʦʧʣʘʩʪʠʯʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ; 

ҍ ʚʚʘʞʘʻʤʦ, ʱʦ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʽʟ ʥʘʩʢʨʽʟʥʠʭ ʩʪʘʣʝ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʣʦʩʢʠʤ ʜʦ ʤʦʤʝʥʪʫ ʨʫʡʥʫʚʘʥʥʷ; 

ҍ ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʽ ʽ ʙʝʪʦʥʫ 

ʧʨʠʡʤʘʻʤʦ ʩʪʘʣʠʤʠ ʟʘ ʜʦʚʞʠʥʦʶ ʝʣʝʤʝʥʪʫ; 

ҍ ʧʽʜ ʯʘʩ ʚʩʽʻʾ ʨʦʙʦʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʝʪʦʥ, ʟʦʚʥʽʰʥʝ 

ʣʠʩʪʦʚʝ ʘʨʤʫʚʘʥʥʷ ʽ ʩʪʝʨʞʥʝʚʝ ʘʨʤʫʚʘʥʥʷ ʜʝʬʦʨʤʫʶʪʴʩʷ 

ʩʫʤʽʩʥʦ.  

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʰʣʷʭʦʤ ʟʚʝʜʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʦʜʥʦʩʢʣʘʜʦʚʦʛʦ ï ʩʪʘʣʝʚʦʛʦ (ʨʠʩ. 4.1), 

ʜʝ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ   ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

   , (4.1) 

ʜʝ  ï ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʩʪʘʣʽ ʪʘ ʙʝʪʦʥʫ; 

  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʫʞʥʦʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʙʝʪʦʥʫ. 
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ʈʠʩʫʥʦʢ 4.1 ï ʉʭʝʤʘ ʧʨʠʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʜʦ ʩʪʘʣʝʚʦʛʦ. 

 

ɿʛʽʜʥʦ ʟ [7] ʧʦʯʘʪʢʦʚʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʙʝʪʦʥʫ  ʧʨʠ ʩʪʠʩʢʫ 

ʚʽʜʧʦʚʽʜʘʻ ʧʨʫʞʥʽʤ ʜʝʬʦʨʤʘʮʽʷʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʤʠʪʪʻʚʦʤʫ 

ʟʘʚʘʥʪʘʞʝʥʥʽ. ɻʝʦʤʝʪʨʠʯʥʦ ʚʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʧʨʷʤʦʾ 

ʧʨʫʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ (ʨʠʩ. 4.2) 

 

, (4.2) 

ʜʝ  ï ʤʘʩʰʪʘʙʥʦ ʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʄʇʘ. 

 

ʈʠʩʫʥʦʢ 4.2 ï ʉʭʝʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʽʾ ʙʝʪʦʥʫ: 

1 ï ʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ, 2 ï ʩʽʯʥʘ, 3 ï ʜʦʪʠʯʥʘ, 4 ï ʧʦʚʥʽ ʜʝʬʦʨʤʘʮʽʾ. 
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤ 

ʤʦʜʫʣʝʤ ʘʙʦ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦ ʧʣʘʩʪʠʯʥʦʩʪʽ ʙʝʪʦʥʫ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʪʘʥʛʝʥʩ 

ʢʫʪʘ ʥʘʭʠʣʫ ʩʽʯʥʦʾ ʚ ʪʦʯʮʽ ʥʘ ʢʨʠʚʽʡ  ʟ ʟʘʜʘʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ  

 

, (4.3) 

ʆʩʢʽʣʴʢʠ ʢʫʪ  ʤʽʥʷʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫʞʝʥʥʷ ʽ ʯʘʩʫ, ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʧʣʘʩʪʠʯʥʦʩʪʽ ʻ ʪʘʢʦʞ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʤʝʥʰʦʶ, ʥʽʞ ʧʦʯʘʪʢʦʚʠʡ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ. 

ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ ʙʝʪʦʥʫ  ʽ ʤʦʜʫʣʝʤ 

ʧʨʫʞʥʦʧʣʘʩʪʠʯʥʦʩʪʽ  ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʷʢʱʦ ʚʠʨʘʟʠʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʙʝʪʦʥʽ  ʯʝʨʝʟ ʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ  ̔  ʧʦʚʥʽ ʜʝʬʦʨʤʘʮʽʾ : 

 

, (4.4) 

ʟʚʽʜʢʠ  

, (4.5) 

ʜʝ  ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʫʞʥʦʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʙʝʪʦʥʫ. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʽʚ ʢʦʝʬʽʮʽʻʥʪ  ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 1 (ʧʨʠ ʧʨʫʞʥʽʡ 

ʨʦʙʦʪʽ) ʜʦ 0,15. ɿʥʘʯʝʥʥʷ  ʤʦʞʝ ʙʫʜʠ ʚʠʟʥʘʯʝʥʦ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʜʦʩʣʽʜʥʠʤʠ ʜʘʥʠʤʠ ʘʙʦ ʟʘ ʩʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʥʠʤʠ ʜʽʘʛʨʘʤʘʤʠ (ʨʠʩ. 4.3). 

ʉʝʨʝʜʥʻ ʜʦʩʣʽʜʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ . 

 

ʈʠʩʫʥʦʢ 4.3 ï ɼʽʘʛʨʘʤʠ  ʧʨʠ ʨʽʟʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʝʪʦʥʫ. 
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ɿ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪ ʧʣʘʩʪʠʯʥʦʩʪʽ  ʧʨʠʡʤʘʻʤʦ ʨʽʚʥʠʤ 0,5, 

ʪʦʜʽ ʪʦʚʱʠʥʘ ʩʪʽʡʢʠ ʟʘ (4.2) 

 

 
(4.6) 

ɼʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʦʝʢʪʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ Structure CAD for 

Windows (SCAD), ʱʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʷʢ ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʽʮʥʽʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʫʞʝʥʠʡ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʽ 

ʜʠʥʘʤʽʯʥʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʪʠ ʨʷʜ ʬʫʥʢʮʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

4.1.1 ɼʦʩʣʽʜʞʝʥʥʷ ʟʛʠʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʧʨʠʡʤʘʣʘʩʷ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ, ʱʦ ʷʚʣʷʣʘ 

ʩʦʙʦʶ ʩʪʝʨʞʥʝʚʫ ʨʘʤʫ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ (ʨʠʩ. 4.4). 

 

 ʘ) 

 

 

 

 

 

 ʙ) 

 

 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟʛʠʥʘʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʜʚʦʤʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ: ʘ ï ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-1, ʙ ï ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-2 
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ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʚʘʣʦʩʷ ʧʨʠʢʣʘʜʝʥʠʤ ʚ ʚʫʟʣʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʩʭʝʤʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 3.3). 

ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʩʪʝʨʞʥʽʚ ʟʘʜʘʚʘʚʩʷ ʟʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʚʠʱʝ 

ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ. 4.5). 

 

ʈʠʩʫʥʦʢ 4.5 ï ɺʽʢʥʦ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʽʚ. 

 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʩʪʫʧʽʥʯʘʩʪʦ, ʧʦ 0,2 ʚʽʜ N ʨʫʡʥʫʶʯʦʛʦ 

(ʟʛʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ). ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʻ ʝʧʶʨʠ 

ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ 1 ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-1 (ʨʠʩ. 4.6) ʪʘ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 2 

ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-2 (ʨʠʩ. 4.7), ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʟʤʽʥʠ 

ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ.
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ɽʧʶʨʘ N, ʢʅ 

 

 

 

ɽʧʶʨʘ Q, ʢʅ 

 

 

 

ɽʧʶʨʘ ʄ, ʢʅʤ 

 

ʈʠʩʫʥʦʢ 4.6 ï ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ 

ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 1 (ʧʨʠ N=100ʢʅ) 



71 

 

 

 

 

 

ɽʧʶʨʘ N, ʢʅ 

 

 

ɽʧʶʨʘ Q, ʢʅ 

 

 

ɽʧʶʨʘ ʄ, ʢʅʤ 

 

ʈʠʩʫʥʦʢ 4.7 ï ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ 

ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 2 (ʧʨʠ N=190ʢʅ) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʜʘʻʤʦ ʪʘʙʣʠʮʶ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ 

ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʪʘʙʣ. 4.1, 4.2). 
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ʊʘʙʣʠʮʷ 4.1 ï ɸʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

(ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʭʝʤʦʶ 1) 

  0,2N(20ʢʅ) 0,4N(40ʢʅ) 0,6N(60ʢʅ) 0,8N(80ʢʅ) N(100ʢʅ) 

  N Q ʄ N Q ʄ N Q ʄ N Q ʄ N Q ʄ 

1-4 -4,86 6,01 -1,23 -9,73 12,02 -2,45 -14,59 18,04 -3,68 -19,45 24,05 -4,9 -24,31 30,06 -6,13 

5-6 -0,3 8,34 1,67 -0,59 16,68 3,34 -0,89 25,01 5,01 -1,18 33,35 6,68 -1,48 41,69 8,35 

7-8 -4,84 4,15 0,84 -9,68 8,3 1,69 -14,53 12,45 2,53 -19,37 16,59 3,37 -24,21 20,74 4,21 

9-10 -4,84 -4,15 -0,84 -9,68 -8,3 -1,69 -14,53 -12,45 -2,53 -19,37 -16,59 -3,37 -24,21 -20,74 -4,21 

11-12 -0,3 -8,34 -1,67 -0,59 -16,68 -3,34 -0,89 -25,01 -5,01 -1,18 -33,35 -6,68 -1,48 -41,69 -8,35 

2-3 -4,86 -6,01 1,23 -9,73 -12,02 2,45 -14,59 -18,04 3,68 -19,45 -24,05 4,9 -24,31 -30,06 6,13 

1-5 6,01 5,14 -1,23 12,02 10,27 -2,45 18,04 15,41 -3,68 24,05 20,55 -4,9 30,06 25,69 -6,13 

5-7 14,35 4,84 1,23 28,7 9,68 2,46 43,05 14,53 3,69 57,4 19,37 4,92 71,75 24,21 6,14 

7-9 18,5 0 0,41 37 0 0,82 55,49 0 1,24 73,99 0 1,65 92,49 0 2,06 

9-11 14,35 -4,84 1,23 28,7 -9,68 2,46 43,05 -14,53 3,69 57,4 -19,37 4,92 71,75 -24,21 6,14 

11-2 6,01 -5,14 -1,23 12,02 -10,27 -2,45 18,04 -15,41 -3,68 24,05 -20,55 -4,9 30,06 -25,69 -6,13 

4-6 -6,01 4,86 -1,18 -12,02 9,73 -2,36 -18,04 14,59 -3,54 -24,05 19,45 -4,71 -30,06 24,31 -5,89 

6-8 -14,35 5,16 1,28 -28,7 10,32 2,56 -43,05 15,47 3,84 -57,4 20,63 5,13 -71,75 25,79 6,41 

8-10 -18,5 0 0,44 -37 0 0,88 -55,49 0 1,32 -73,99 0 1,75 -92,49 0 2,19 

10-12 -14,35 -5,16 1,28 -28,7 -10,32 2,56 -43,05 -15,47 3,84 -57,4 -20,63 5,13 -71,75 -25,79 6,41 

12-3 -6,01 -4,86 -1,18 -12,02 -9,73 -2,36 -18,04 -14,59 -3,54 -24,05 -19,45 -4,71 -30,06 -24,31 -5,89 

 

7
2
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ʊʘʙʣʠʮʷ 4.2 ï ɸʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

(ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʭʝʤʦʶ 2) 

  0,2N(38ʢʅ) 0,4N(76ʢʅ) 0,6N(114ʢʅ) 0,8N(152ʢʅ) N(190ʢʅ) 

  N Q ʄ N Q ʄ N Q ʄ N Q ʄ N Q ʄ 

1-4 -9,63 10,3 2,08 -19,26 20,6 4,15 -28,88 30,9 6,23 -38,51 41,2 8,31 -48,14 51,51 10,38 

5-6 -9,13 7,97 -1,61 -18,25 15,93 -3,22 -27,38 23,9 -4,83 -36,5 31,87 -6,44 -45,63 39,84 -8,05 

7-8 -0,25 0,86 -0,2 -0,49 1,72 -0,39 -0,74 2,59 -0,59 -0,99 3,45 -0,78 -1,24 4,31 -0,98 

9-10 -0,25 -0,86 0,2 -0,49 -1,72 0,39 -0,74 -2,59 0,59 -0,99 -3,45 0,78 -1,24 -4,31 0,98 

11-12 -9,13 -7,97 1,61 -18,25 -15,93 3,22 -27,38 -23,9 4,83 -36,5 -31,87 6,44 -45,63 -39,84 8,05 

2-3 -9,63 -10,3 -2,08 -19,26 -20,6 -4,15 -28,88 -30,9 -6,23 -38,51 -41,2 -8,31 -48,14 -51,51 -10,38 

1-5 10,3 9,37 -2,04 20,6 18,74 -4,09 30,9 28,12 -6,13 41,2 37,49 -8,17 51,51 46,86 -10,22 

5-7 18,27 0,25 0,43 36,54 0,49 0,86 54,81 0,74 1,29 73,07 0,99 1,72 91,34 1,24 2,15 

7-9 19,13 0 0,23 38,26 0 0,47 57,39 0 0,7 76,52 0 0,94 95,65 0 1,17 

9-11 18,27 -0,25 0,43 36,54 -0,49 0,86 54,81 -0,74 1,29 73,07 -0,99 1,72 91,34 -1,24 2,15 

11-2 10,3 -9,37 -2,04 20,6 -18,74 -4,09 30,9 -28,12 -6,13 41,2 -37,49 -8,17 51,51 -46,86 -10,22 

4-6 -10,3 9,63 -2,08 -20,6 19,26 -4,15 -30,9 28,88 -6,23 -41,2 38,51 -8,31 -51,51 48,14 -10,38 

6-8 -18,27 -0,25 0,44 -36,54 -0,49 0,87 -54,81 -0,74 1,31 -73,07 -0,99 1,75 -91,34 -1,24 2,18 

8-10 -19,13 0 0,19 -38,26 0 0,38 -57,39 0 0,57 -76,52 0 0,75 -95,65 0 0,94 

10-12 -18,27 0,25 0,44 -36,54 0,49 0,87 -54,81 0,74 1,31 -73,07 0,99 1,75 -91,34 1,24 2,18 

12-3 -10,3 -9,63 -2,08 -20,06 -19,26 -4,15 -30,9 -28,88 -6,23 -41,2 -38,51 -8,31 -51,51 -48,14 -10,38 

7
3
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ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʛʠʥ̔ ʚ ʦʪʨʠʤʘʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ SCAD ʪʘ ʧʨʦʛʠʥ̔ ʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ 4.8).  

 

ʈʠʩʫʥʦʢ 4.8 ï ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʨʦʛʠʥʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʟʨʘʟʢʽʚ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-1-2 ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

 

ɿ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʪʠ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ: ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʪʘ 

ʥʝʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʙʝʪʦʥʫ ʪʘ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʞʦʨʩʪʢʽ ʚʫʟʣʠ ʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʫʤʦʚʥʦ ʧʨʠʡʤʘʻʤʦ ʰʘʨʥʽʨʥʠʤʠ   

(ʨʠʩ. 4.9). 
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ʘ)  

 

 

 

 

 

ʙ) 

 

 

 

 

ʈʠʩʫʥʦʢ 4.9 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟʛʠʥʘʥʠʭ ʟʨʘʟʢʽʚ ʟʘ ʜʚʦʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ: ʘ ï ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-1, ʙ ï ʜʣʷ 

ʟʨʘʟʢʘ ʉɿɹɽ-1-2 

 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʚʘʣʦʩʷ ʧʨʠʢʣʘʜʝʥʠʤ ʚ ʚʫʟʣʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʩʭʝʤʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 3.3). ʇʦʧʝʨʝʯʥʠʡ 

ʧʝʨʝʨʽʟ ʩʪʝʨʞʥʽʚ ʟʘʜʘʚʘʚʩʷ ʟʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ. 4.5). 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʩʪʫʧʽʥʯʘʩʪʦ, ʧʦ 0,2 ʚʽʜ N ʨʫʡʥʫʶʯʦʛʦ 

(ʟʛʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ). ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʻ ʝʧʶʨʠ 

ʝʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ ʝʣʝʤʝʥʪʘʭ ʧʨʠ 

ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 1 ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-1 (ʨʠʩ. 4.10) ʪʘ ʧʨʠ ʩʭʝʤʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ 2 ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-2 (ʨʠʩ. 4.11), ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʛʘ ʚʩʽʭ ʨʽʚʥʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ɽʧʶʨʘ N, ʢʅ 

 

 

 

ɽʧʶʨʘ Q, ʢʅ 

 

 

 

ɽʧʶʨʘ ʄ, ʢʅʤ 

 

ʈʠʩʫʥʦʢ 4.10 ï ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ 

ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 1 (ʧʨʠ N=100ʢʅ) ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʰʘʨʥʽʨʽʚ 
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ɽʧʶʨʘ N, ʢʅ 

 

 

ɽʧʶʨʘ Q, ʢʅ 

 

 

ɽʧʶʨʘ ʄ, ʢʅʤ 

 

ʈʠʩʫʥʦʢ 4.11 ï ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ 

ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 2 (ʧʨʠ N=190ʢʅ) ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʰʘʨʥʽʨʽʚ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʜʘʻʤʦ ʪʘʙʣʠʮʶ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ 

ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʘʨʥʽʨʽʚ ʫ ʚʫʟʣʘʭ (ʪʘʙʣ. 4.3, 4.4). 
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ʊʘʙʣʠʮʷ 4.3 ï ɸʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

(ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʭʝʤʦʶ 1) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʘʨʥʽʨʽʚ ʫ ʚʫʟʣʘʭ 
 

0,2N(20ʢʅ) 0,4N(40ʢʅ) 0,6N(60ʢʅ) 0,8N(80ʢʅ) N(100ʢʅ) 
 

N Q ʄ N Q ʄ N Q ʄ N Q ʄ N Q ʄ 

1-4 -4,93 0 0 -9,87 0 0 -14,8 0 0 -19,73 0 0 -24,67 0 0 

5-6 -0,18 0 0 -0,36 0 0 -0,54 0 0 -0,72 0 0 -0,9 0 0 

7-8 -4,89 0 0 -9,77 0 0 -14,66 0 0 -19,55 0 0 -24,43 0 0 

9-10 -4,89 0 0 -9,77 0 0 -14,66 0 0 -19,55 0 0 -24,43 0 0 

11-12 -0,18 0 0 -0,36 0 0 -0,54 0 0 -0,72 0 0 -0,9 0 0 

2-3 -4,93 0 0 -9,87 0 0 -14,8 0 0 -19,73 0 0 -24,67 0 0 

1-5 0 5,07 2,15 0 10,13 4,31 0 15,2 6,46 0 20,27 8,61 0 25,33 10,77 

5-7 0 4,89 4,11 0 9,77 8,22 0 14,66 12,32 0 19,55 16,43 0 24,43 20,54 

7-9 0 0 4,11 0 0 8,22 0 0 12,32 0 0 16,43 0 0 20,54 

9-11 0 -4,89 4,11 0 -9,77 8,22 0 -14,66 12,32 0 -19,55 16,43 0 -24,43 20,54 

11-2 0 -5,07 2,15 0 -10,13 4,31 0 -15,2 6,46 0 -20,27 8,61 0 -25,33 10,77 

4-6 0 4,93 2,1 0 9,87 4,19 0 14,8 6,29 0 19,73 8,39 0 24,67 10,48 

6-8 0 5,11 4,14 0 10,23 8,28 0 15,34 12,43 0 20,45 16,57 0 25,57 20,71 

8-10 0 0 4,14 0 0 8,28 0 0 12,43 0 0 16,57 0 0 20,71 

10-12 0 -5,11 4,14 0 -10,23 8,28 0 -15,34 12,43 0 -20,45 16,57 0 -25,57 20,71 

12-3 0 -4,93 2,1 0 -9,87 4,19 0 -14,8 6,29 0 -19,73 8,39 0 -24,67 10,48 

7
8
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ʊʘʙʣʠʮʷ 4.4 ï ɸʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

(ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʭʝʤʦʶ 2) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʘʨʥʽʨʽʚ ʫ ʚʫʟʣʘʭ 
 

0,2N(38ʢʅ) 0,4N(76ʢʅ) 0,6N(114ʢʅ) 0,8N(152ʢʅ) N(190ʢʅ) 
 

N Q ʄ N Q ʄ N Q ʄ N Q ʄ N Q ʄ 

1-4 -9,59 0 0 -19,18 0 0 -28,77 0 0 -38,36 0 0 -47,94 0 0 

5-6 -9,24 0 0 -18,49 0 0 -27,73 0 0 -36,97 0 0 -46,21 0 0 

7-8 -0,17 0 0 -0,34 0 0 -0,5 0 0 -0,67 0 0 -0,84 0 0 

9-10 -0,17 0 0 -0,34 0 0 -0,5 0 0 -0,67 0 0 -0,84 0 0 

11-12 -9,24 0 0 -18,49 0 0 -27,73 0 0 -36,97 0 0 -46,21 0 0 

2-3 -9,59 0 0 -19,18 0 0 -28,77 0 0 -38,36 0 0 -47,94 0 0 

1-5 0 9,41 4 0 18,82 8 0 28,23 12 0 37,64 16 0 47,06 20 

5-7 0 0,17 4,07 0 0,34 8,13 0 0,5 12,2 0 0,67 16,27 0 0,84 20,33 

7-9 0 0 4,07 0 0 8,13 0 0 12,2 0 0 16,27 0 0 20,33 

9-11 0 -0,17 4,07 0 -0,34 8,13 0 -0,5 12,2 0 -0,67 16,27 0 -0,84 20,33 

11-2 0 -9,41 4 0 -18,82 8 0 -28,23 12 0 -37,64 16 0 -47,06 20 

4-6 0 9,59 4,08 0 19,18 8,15 0 28,77 12,23 0 38,36 16,3 0 47,94 20,38 

6-8 0 -0,17 4,08 0 -0,34 8,15 0 -0,5 12,23 0 -0,67 16,3 0 -0,84 20,38 

8-10 0 0 4,01 0 0 8,02 0 0 12,02 0 0 16,03 0 0 20,04 

10-12 0 -0,17 4,08 0 0,34 8,15 0 0,5 12,23 0 0,67 16,3 0 0,84 20,38 

12-3 0 -9,59 4,08 0 -19,18 8,15 0 -28,77 12,23 0 -38,36 16,3 0 -47,94 20,38 

7
9
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʚʦʜʠʤʦ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʛʠʥ̔ ʚ 

ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ SCAD ʪʘ ʧʨʦʛʠʥ̔ ʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ 4.12).  

 

ʈʠʩʫʥʦʢ 4.12 ï ɿʘʣʝʞʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʨʦʛʠʥʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʟʨʘʟʢʽʚ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-1-2 ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

ʪʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʽʱʠʥ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʄʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʰʘʨʥʽʨʽʚ ʫ ʚʫʟʣʘʭ ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʫʻ ʭʘʨʘʢʪʝʨ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ. 

4.1.2 ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ 

 

ɿʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʧʨʠʡʥʷʪʦ ʩʪʝʨʞʥʝʚʫ ʨʘʤʫ ʟ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ 

(ʨʠʩ. 4.13).  

ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʚʘʣʦʩʷ ʧʨʠʢʣʘʜʝʥʠʤ ʚ ʚʫʟʣʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʩʭʝʤʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 3.3). 
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ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʩʪʝʨʞʥʽʚ ʟʘʜʘʚʘʚʩʷ ʟʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘ ʤʝʪʦʜʦʤ ʧʨʠʚʝʜʝʥʠʭ ʧʝʨʝʨʽʟʽʚ (ʨʠʩ. 4.5). 

 

 

                ʘ                                  ʙ 

ʈʠʩʫʥʦʢ 4.13 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʪʠʩʥʫʪʠʭ ʟʨʘʟʢʽʚ ʟʘ ʜʚʦʤʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ: ʘ ï ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-3, ʙ ï ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-4 

 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʩʪʫʧʽʥʯʘʩʪʦ, ʧʦ 0,2 ʚʽʜ N ʨʫʡʥʫʶʯʦʛʦ 

(ʟʛʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ). ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʻ ʝʧʶʨʠ 

ʝʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ ʝʣʝʤʝʥʪʘʭ ʧʨʠ 

ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 3 ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-3 (ʨʠʩ. 4.14) ʪʘ ʧʨʠ ʩʭʝʤʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷ 4 ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-4 (ʨʠʩ. 4.15), ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʽʟ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 

ʨʫʡʥʫʶʯʦʛʦ.
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ɽʧʶʨʘ N, ʢʅ   ɽʧʶʨʘ Q, ʢʅ  ɽʧʶʨʘ ʄ, ʢʅʤ 

 

ʈʠʩʫʥʦʢ 4.14 ï ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ 

ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 3 (ʧʨʠ N=400ʢʅ) 
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ɽʧʶʨʘ N, ʢʅ    ɽʧʶʨʘ Q, ʢʅ  ɽʧʶʨʘ ʄ, ʢʅʤ 

ʈʠʩʫʥʦʢ 4.15 ï ɽʧʶʨʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ ʪʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʚ 

ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʩʭʝʤʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 4 (ʧʨʠ N=240ʢʅ) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʜʘʻʤʦ ʪʘʙʣʠʮʶ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ 

ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʪʘʙʣ. 4.5, 4.6). 
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ʊʘʙʣʠʮʷ 4.5 ï ɸʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

(ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʭʝʤʦʶ 3) 

 0,2N(80ʢʅ) 0,4N(160ʢʅ) 0,6N(240ʢʅ) 0,8N(320ʢʅ) N(400ʢʅ) 

 N Q ʄ N Q ʄ N Q ʄ N Q ʄ N Q ʄ 

1-4 0 -1,47 -0,29 0 -2,94 -0,59 0 -4,41 -0,88 0 -5,88 -1,18 0 -7,35 -1,47 

5-6 0 -0,07 0,01 0 -0,13 0,03 0 -0,2 0,04 0 -0,27 0,05 0 -0,33 0,07 

7-8 0 0 0 0 -0,01 0 0 -0,02 0 0 -0,03 0 0 -0,04 0 

9-10 0 0 0 0 0,01 0 0 0,02 0 0 0,03 0 0 0,04 0 

11-12 0 0,07 0,01 0 0,13 0,03 0 0,2 -0,04 0 0,27 0,05 0 0,33 0,07 

2-3 0 1,47 0,29 0 2,94 0,59 0 4,41 0,88 0 5,58 1,18 0 7,35 1,47 

1-5 -1,47 0 -0,29 -2,94 0 -0,59 -4,41 0 -0,88 -5,88 0 -1,18 -7,35 0 -1,47 

5-7 -1,54 0 -0,31 -3,07 0 -0,61 -4,61 0 -0,92 -6,15 0 -1,23 -7,69 0 -1,54 

7-9 -1,54 0 -0,31 -3,09 0 -0,62 -4,63 0 -0,93 -6,18 0 -1,24 -7,72 0 -1,54 

9-11 -1,54 0 -0,31 -3,07 0 -0,61 -4,61 0 -0,92 -6,15 0 -1,23 -7,69 0 -1,54 

11-2 -1,47 0 -0,29 -2,94 0 -0,59 -4,41 0 -0,88 -5,88 0 -1,18 -7,35 0 -1,47 

4-6 -78,53 0 -0,29 -157,06 0 -0,59 -235,59 0 -0,88 -314,12 0 -1,18 -392,65 0 -1,47 

6-8 -78,46 0 -0,31 -156,93 0 -0,61 -235,39 0 -0,92 -313,85 0 -1,23 -392,31 0 -1,54 

8-10 -78,46 0 -0,31 -156,91 0 -0,62 -235,37 0 -0,93 -313,82 0 -1,24 -392,28 0 -1,54 

10-12 -78,46 0 -0,31 -156,93 0 -0,61 -235,39 0 -0,92 -313,85 0 -1,23 -392,31 0 -1,54 

12-3 -78,53 0 -0,29 -157,06 0 -0,59 -235,59 0 -0,88 -314,12 0 -1,18 -392,65 0 -1,47 

  

8
4
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ʊʘʙʣʠʮʷ 4.6 ï ɸʥʘʣʽʟ ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʟʘ ʩʭʝʤʦʶ 4) 

 0,2N(48ʢʅ) 0,4N(96ʢʅ) 0,6N(144ʢʅ) 0,8N(192ʢʅ) N(240ʢʅ) 

 N Q ʄ N Q ʄ N Q ʄ N Q ʄ N Q ʄ 

1-4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5-6 0 0 0 -0,02 0 0 -0,02 0 0 -0,03 0 0 -0,04 0 0 

7-8 0,07 0 0 0,14 0 0 0,2 0 0 0,27 0 0 0,34 0 0 

9-10 -0,55 0 0,01 -1,11 0 0,03 -1,66 0 0,04 -2,21 0 0,06 -2,76 0 0,07 

11-12 3,3 0 -0,11 6,59 0 -0,22 9,89 0 -0,33 13,18 0 -0,45 16,48 0 -0,56 

2-3 -2,8 24 3,88 -5,61 48 7,76 -8,41 72 11,64 -11,22 96 15,51 -14,02 120 19,39 

1-5 -24 0 0 -48 0 0 -72 0 0 -96 0 0 -120 0 0 

5-7 -24 0 0 -48 0,01 0 -72 0,02 0 -96 0,03 0 -120 0,03 0,01 

7-9 -24 -0,06 -0,02 -48 -0,12 -0,04 -72 -0,18 -0,06 -96 -0,24 -0,08 -120 -0,31 -0,1 

9-11 -24 0,49 0,16 -48 0,98 0,32 -72 1,47 0,48 -96 1,97 0,65 -120 2,46 0,81 

11-2 -24 -2,8 -0,92 -48 -5,61 -1,84 -72 -8,41 -2,76 -96 -11,22 -3,68 -120 -14,02 -4,6 

4-6 -24 0 0 -48 0 0 -72 0 0 -96 0 0 -120 0 0 

6-8 -24 0 0 -48 -0,01 0 -72 -0,02 0 -96 -0,03 0 -120 -0,03 -0,01 

8-10 -24 0,06 0,02 -48 0,12 0,04 -72 0,18 0,06 -96 0,24 0,08 -120 0,31 0,1 

10-12 -24 -0,49 -0,16 -48 -0,98 -0,32 -72 -1,47 -0,48 -96 -1,97 -0,65 -120 -2,46 -0,81 

12-3 -24 2,8 0,92 -48 5,61 1,84 -72 8,41 2,76 -96 11,22 3,68 -120 14,02 4,6 

 

8
5
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4.2 ʆʮʽʥʢʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘ 

ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʦʯʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ 

ʨʦʟʧʦʜʽʣʽʚ ʧʝʨʝʤʽʱʝʥʴ ʪʘ ʧʦʣʽʚ ʥʘʧʨʫʞʝʥʴ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʚʝʨʜʦʪʽʣʦʾ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʝʣʝʤʝʥʪ ʪʠʧʫ Brick 8 node 45 - ʝʣʝʤʝʥʪ SOLID 45. ɽʣʝʤʝʥʪ 

ʷʚʣʷʻ ʩʦʙʦʶ ʦʙ'ʻʤʥʠʡ ʰʝʩʪʠʛʨʘʥʥʠʢ ʟ ʚʽʩʴʤʘ ʚʫʟʣʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ 

ʢʫʪʘʭ. ɼʘʥʠʡ ʪʠʧ ʝʣʝʤʝʥʪʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʟʦʪʨʦʧʥʽ, ʧʣʘʩʪʠʯʥʽ 

 ̔ ʽʥʰʽ ʥʝʣʽʥʽʡʥʽ ʚʠʜʠ ʤʘʪʝʨʽʘʣʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʛʽʧʝʨʝʣʘʩʪʠʯʥʠʭ. ɽʣʝʤʝʥʪʠ 

ʜʘʥʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʚʠʨʦʜʞʝʥʦʾ ʬʦʨʤʠ (ʨʠʩʫʥʦʢ 4.16). ɺʠʨʦʜʞʝʥʽ 

ʝʣʝʤʝʥʪʠ - ʮʝ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʘʶʪʴ ʩʧʦʯʘʪʢʫ ʯʦʪʠʨʠʢʫʪʥʫ ʘʙʦ ʰʝʩʪʠʛʨʘʥʥʫ 

ʬʦʨʤʫ, ʘʣʝ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰ ʚʫʟʣʽʚ ʱʦ ʧʨʠʡʥʷʣʠ ʬʦʨʤʫ 

ʪʨʠʢʫʪʥʠʢʘ ʜʣʷ ʧʣʦʩʢʠʭ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʯʦʪʠʨʠʛʨʘʥʥʠʢʘ, ʧʨʠʟʤʠ ʘʙʦ ʢʣʠʥʫ ʜʣʷ 

ʦʙ'ʻʤʥʠʭ.  

 

 

 

ʈʠʩʫʥʦʢ 4.16 ï ɿʚʠʯʘʡʥʘ ʽ ʚʠʨʦʜʞʝʥʽ ʬʦʨʤʠ ʝʣʝʤʝʥʪʫ SOLID45 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ: 
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ʘ) ʟʦʚʥʽʰʥʻ ʣʠʩʪʦʚʝ ʘʨʤʫʚʘʥʥʷ, ʧʦʧʝʨʝʯʥʽ ʘʨʤʘʪʫʨʥʽ ʩʪʝʨʞʥʽ ʪʘ ʩʪʽʡʢʘ 

ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʟʤʦʜʝʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ: 8 -

ʚʫʟʣʦʚʠʤʠ ʯʦʪʠʨʴʦʭʢʫʪʥʠʤʠ ʧʨʠʟʤʘʤʠ ʪʘ 6 - ʚʫʟʣʦʚʠʤʠ ʪʨʠʢʫʪʥʠʤʠ 

ʧʨʠʟʤʘʤʠ; 

ʙ) ʙʝʪʦʥ ʤʦʜʝʣʶʚʘʚʩʷ ʝʣʝʤʝʥʪʘʤʠ SOLID 65 ï 8 - ʚʫʟʣʦʚʠʤʠ 

ʯʦʪʠʨʴʦʭʢʫʪʥʠʤʠ ʧʨʠʟʤʘʤʠ ʪʘ 6 - ʚʫʟʣʦʚʠʤʠ ʪʨʠʢʫʪʥʠʤʠ ʧʨʠʟʤʘʤʠ. 

ɽʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʢ ʨʦʟʙʠʪʽ ʥʘ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʛʫʱʝʥʥʷ 

ʩʽʪʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʷ ʟʚʘʨʥʠʭ ʰʚʽʚ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʪʘ ʚ ʤʽʩʮʷʭ ʟʚʘʨʶʚʘʥʥʷ 

ʘʨʤʘʪʫʨʥʠʭ ʩʪʝʨʞʥʽʚ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ, ʟ ʤʝʪʦʶ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʤʦʥʦʣʽʪʥʦʛʦ ʚʘʨʽʘʥʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ï 

ʉɿɹɽ-1 (ʨʠʩ. 3.1), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʥʦʣʽʪʥʠʤ 

ʩʧʦʩʦʙʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ  

ʥʝʟʥʽʤʥʦʾ ʦʧʘʣʫʙʢʠ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʘʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʨʠʩ. 4.17) ʟʦʚʥʽʰʥʻ ʣʠʩʪʦʚʝ ʘʨʤʫʚʘʥʥʷ ʟʘʜʘʚʘʣʦʩʷ 

ʧʣʘʩʪʠʥʘʤʠ,  ʧʦʧʝʨʝʯʥʝ ʩʪʝʨʞʥʝʚʝ ʘʨʤʫʚʘʥʥʷ ï ʝʣʝʤʝʥʪʘʤʠ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʬʦʨʤʠ.  

 

ʈʠʩʫʥʦʢ 4.17 ï ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʘʨʤʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 
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ɿʚʘʨʶʚʘʥʥʷ ʩʪʝʨʞʥʝʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ 

ʘʨʤʫʚʘʥʥʷ ʤʦʜʝʣʶʚʘʣʦʩʷ ʩʢʣʝʶʚʘʥʥʷʤ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ 

ʩʪʝʨʞʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ, ʱʦ ʤʘʣʠ ʪʦʨʢʘʪʠʩʷ ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ, ʜʦʚʝʣʦʩʷ ʟʘʤʽʥʠʪʠ ʥʘ ʩʪʝʨʞʥʽ ʟ 

ʧʦʧʝʨʝʯʥʠʤ ʧʨʷʤʦʢʫʪʥʠʤ ʧʝʨʝʨʽʟʦʤ ʨʽʚʥʦʾ ʧʣʦʱʽ. ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ 

ʘʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʠʛʣʷʜ ʟʨʘʟʢʫ, ʱʦ ʫʞʝ ʨʦʟʙʠʪʠʡ ʥʘ 

ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ, ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.17 ʪʘ 4.18. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.18 ï ɼʦʩʣʽʜʞʫʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽ,̫ ʨʦʟʙʠʪʘ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ: 

ʟʦʚʥʽʰʥʻ ʣʠʩʪʦʚʝ ʘʨʤʫʚʘʥʥʷ, ʧʦʧʝʨʝʯʥʽ ʘʨʤʘʪʫʨʥʽ ʩʪʝʨʞʥʽ ʪʘ ʙʝʪʦʥʥʠʡ 

ʤʘʩʠʚ. 

 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ  ʧʨʠ ʯʠʩʝʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚʽʜʙʫʚʘʣʦʩʷ ʩʪʫʧʽʥʯʘʩʪʦ ʽ ʜʦʚʦʜʠʣʦʩʷ ʜʦ ʨʫʡʥʽʚʥʦʛʦ 

ʟʛʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʩʭʝʤʘ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.3). ʅʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʘʣʦʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʧʣʦʱʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʣʦʱʽ ʰʘʨʥʽʨʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʄʘʢʩʠʤʘʣʴʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʨʠʢʣʘʜʘʣʠʩʷ ʜʦ ʤʦʜʝʣʴʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 4.7 
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ʊʘʙʣʠʮʷ 4.7 ï ɺʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʢʣʘʜʝʥʦʛʦ ʜʦ ʤʦʜʝʣʴʦʚʘʥʠʭ 

ʟʨʘʟʢʽʚ 

ʉʝʨʽʷ ʟʨʘʟʢʽʚ ɺʠʜ ʟʘʚʘʥʪʘʞʝʥʥʷ N, ʢʅ 

ʉɿɹɽ-1-1 ʟʘʚʘʥʪʘʞʝʥʥʷ ɸ 100 

ʉɿɹɽ-1-2 ʟʘʚʘʥʪʘʞʝʥʥʷ ɹ 190 

ʉɿɹɽ-1-3 ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ 400 

ʉɿɹɽ-1-4 ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʠʩʢ 240 

 

4.2.1 ɼʦʩʣʽʜʞʝʥʥʷ ʟʛʠʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʘ ʧʝʨʝʚʽʨʢʘ ʣʠʩʪʦʚʦʛʦ 

ʢʘʨʢʘʩʫ ʙʝʟ ʙʝʪʦʥʫ ʦʜʥʠʤ ʟ ʚʠʜʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʘʨʢʘʩ ʟʘʚʘʥʪʘʞʫʚʘʚʩʷ ʟʘ ʩʭʝʤʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-1 (ʨʠʩ. 3.3). ɺʠʛʣʷʜ ʣʠʩʪʦʚʦʛʦ ʢʘʨʢʘʩʫ ʙʝʟ 

ʙʝʪʦʥʫ, ʱʦ ʫʞʝ ʨʦʟʙʠʪʠʡ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.19. 

 

 

ʈʠʩʫʥʦʢ 4.19 ï ʃʠʩʪʦʚʠʡ ʢʘʨʢʘʩ ʙʝʟ ʙʝʪʦʥʥʦʛʦ ʤʘʩʠʚʫ, ʨʦʟʙʠʪʠʡ ʥʘ ʢʽʥʮʝʚʽ 

ʝʣʝʤʝʥʪʠ 
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ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʣʠʩʪʦʚʦʛʦ 

ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʨʦʟʛʣʷʥʝʤʦ ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ ʢʘʨʢʘʩʫ (ʨʠʩ. 4.20). 

 

 

 

ʈʠʩʫʥʦʢ 4.20 ï ʃʠʩʪʦʚʠʡ ʢʘʨʢʘʩ ʙʝʟ ʙʝʪʦʥʥʦʛʦ ʤʘʩʠʚʫ: ʨʦʟʧʦʜʽʣ ʧʝʨʝʤʽʱʝʥʴ 

ʧʦ ʦʩʽ Z ʫ ʣʠʩʪʦʚʦʤʫ ʢʘʨʢʘʩʽ ʙʝʟ ʙʝʪʦʥʫ. 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʝʬʦʨʤʦʚʘʥʦʾ ʩʭʝʤʠ ʪʘ ʛʨʘʬʽʢʫ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 

ʧʨʦʛʠʥʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 4.21),  ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ 

ʣʠʩʪʦʚʦʛʦ ʢʘʨʢʘʩʫ ʙʝʟ ʙʝʪʦʥʫ 52,8 ʤʤ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ ʧʨʦʛʠʥʽʚ 38 ʤʤ ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-1. 
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ʈʠʩʫʥʦʢ 4.21 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʧʨʦʛʠʥʽʚ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʣʠʩʪʦʚʦʛʦ ʢʘʨʢʘʩʫ ʙʝʟ ʙʝʪʦʥʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʟʨʘʟʢʘ ʉɿɹɽ-1-1 ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: ʣʠʩʪʦʚʠʡ 

ʢʘʨʢʘʩ ʙʝʟ ʙʝʪʦʥʥʦʛʦ ʤʘʩʠʚʫ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʪʨʘʯʘʻ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ 

(ʩʪʽʡʢʽʩʪʴ), ʧʨʦʚʝʜʝʥʝ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʚʦʜʠʪʴ ʧʝʨʝʚʘʛʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʝʜ ʤʝʪʘʣʝʚʠʤ ʢʘʨʢʘʩʦʤ. 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʻ ʨʦʟʨʘʭʫʥʦʢ çʟʘʙʝʪʦʥʦʚʘʥʦʛʦ ʢʘʨʢʘʩʫè. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.3, ʨʦʟʙʠʪʠʡ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ ʟʨʘʟʦʢ ï ʥʘ ʨʠʩ. 4.18. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʤʦʜʝʣʽ ʧʨʠʡʤʘʻʤʦ ʟʛʽʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ 

ʜʣʷ ʟʨʘʟʢʫ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-1-2 ï 100 ʽ 190 ʢʅ ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʦʟʧʦʜʽʣ ʧʝʨʝʤʽʱʝʥʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʉɿɹɽ-1-1 ʽ ʉɿɹɽ-1-2 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.22. 

 

ʘ) 

 
 

ʙ) 

 

ʈʠʩʫʥʦʢ 4.22 ï ʈʦʟʧʦʜʽʣ ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʦʩʽ Z ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ: 

ʘ) ʟʨʘʟʢʘ ʉɿɹɽ-1-1; ʙ) ʟʨʘʟʢʘ ʉɿɹɽ-1-2 
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ʆʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷ ʥʘʧʨʫʞʝʥʴ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʉɿɹɽ-1-1 ʽ ʉɿɹɽ-1-2 ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 4.23, 4.24. 

 

ʘ) 

 
ʙ) 

 

 ʈʠʩʫʥʦʢ 4.23 ï ʈʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʧʦ ʦʩʽ Z ʫ ʟʨʘʟʢʫ ʉɿɹɽ-1-1: 

ʘ) ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʘʨʤʫʚʘʥʥʽ; ʙ) ʫ ʙʝʪʦʥʽ 
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ʘ) 

 
 
 ʙ) 

 

 ʈʠʩʫʥʦʢ 4.24 ï ʈʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʧʦ ʦʩʽ Z ʫ ʟʨʘʟʢʫ ʉɿɹɽ-1-2: 

ʘ) ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʘʨʤʫʚʘʥʥʽ; ʙ) ʫ ʙʝʪʦʥʽ 

 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʛʠʥʘʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʾʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 
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- ʣʦʢʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʘʨʤʫʚʘʥʥʽ ʪʘ ʙʝʪʦʥʥʦʤʫ ʤʘʩʠʚʽ 

ʟʛʽʜʥʦ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-

1-2 ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

- ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʽʚ ʜʣʷ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-1 ʪʘ ʉɿɹɽ-1-2 

ʟʛʽʜʥʦ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 0,995 ʤʤ ʪʘ 

0,964 ʤʤ; 

- ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʽʚʧʘʜʘʶʪʴ ʟ 

ʧʨʦʚʝʜʝʥʠʤ ʚ ʧ. 4.1 ʩʪʘʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʧʽʜʪʚʝʨʜʞʫʶʯʠ ʟʨʦʙʣʝʥʠʡ 

ʨʘʥʽʰʝ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʝʨʞʥʝʚʦʛʦ ʯʠ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʫ 

ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʾ; 

- ʫ ʧʦʜʘʣʴʰʦʤʫ ʯʠʩʝʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʬʘʢʪ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ 

ʚʫʟʣʘʭ; 

- ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʝʨʝʜʙʘʯʠʚʰʠ ʧʽʜʩʠʣʝʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʜʦʜʘʪʢʦʚʠʤ ʚʥʫʪʨʽʰʥʽʤ ʘʙʦ ʟʦʚʥʽʰʥʽʤ ʘʨʤʫʚʘʥʥʷʤ. 
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4.2.2 ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʠʩʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ 

 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.3, ʨʦʟʙʠʪʠʡ ʥʘ 

ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ ʟʨʘʟʦʢ ï ʥʘ ʨʠʩ. 4.25. ɿʘʚʘʥʪʘʞʝʥʥʷ ʤʦʜʝʣʽ ʧʨʠʡʤʘʻʤʦ 

ʟʛ̔ʜʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʜʣʷ ʟʨʘʟʢʫ ʉɿɹɽ-1-3 ʪʘ ʉɿɹɽ-1-4 ï 

400 ʽ 240 ʢʅ ʚʽʜʧʦʚʽʜʥʦ. ʆʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-3 ʽ ʉɿɹɽ-1-4 ʧʦʣʷ ʥʘʧʨʫʞʝʥʴ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 4.26. 

ʘ)       ʙ)  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.25 ï ɼʦʩʣʽʜʞʫʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʦʟʙʠʪʽ ʥʘ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ: 

ʘ ï ʉɿɹɽ-1-3; ʙ ï ʉɿɹɽ-1-4 
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ʘ)  

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

ʙ)  

 
 

  

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.26 ï ʈʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʧʦ ʦʩʽ Y ʫ ʟʨʘʟʢʫ ʉɿɹɽ-1-3: 

ʘ) ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʘʨʤʫʚʘʥʥʽ; ʙ) ʫ ʙʝʪʦʥʽ 

 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʠʩʥʫʪʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʾʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, 
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ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

- ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʽʡ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʥʘ ʩʪʠʩʢ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʚʝʜʽʥʮʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʉɿɹɽ-1-3 ʪʘ ʉɿɹɽ-1-4; 

- ʣʦʢʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʘʨʤʫʚʘʥʥʽ ʪʘ ʙʝʪʦʥʥʦʤʫ ʤʘʩʠʚʽ 

ʟʛʽʜʥʦ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʟʨʘʟʢʘ ʉɿɹɽ-1-4 ʫ ʤʽʩʮʽ 

ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʚʠʛʠʥ ʩʪʝʨʞʥʷ, 

ʪʘ ʫ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʥʴʦʛʦ; 

- ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʩʪʠʩʢ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʝʨʝʜʙʘʯʠʚʰʠ ʧʽʜʩʠʣʝʥʥʷ ʚʫʟʣʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʜʦʜʘʪʢʦʚʠʤ ʚʥʫʪʨʽʰʥʽʤ ʘʙʦ ʟʦʚʥʽʰʥʽʤ ʘʨʤʫʚʘʥʥʷʤ ʫ ʤʽʩʮʷʭ 

ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 3.9 ï 3.10 ʪʘ 3.13 ï 3.14, 

ʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʧʨʫʞʝʥʴ ʫ ʤʽʩʮʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʪʘʰʫʚʘʥʥʶ 

ʪʝʥʟʦʜʘʪʯʠʢʽʚ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʘʭ (ʨʠʩ. 4.27 ï 4.30).  
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ʈʠʩʫʥʦʢ 4.27 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʘ 

ʉɿɹɽ-1-2: 1, 2, 3, 4, 7, 28, 29 - ʥʦʤʝʨʠ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ; 1,2,3,4ʪʝʦʨ ï 

ʪʝʦʨʝʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʄʉɽ 
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ʈʠʩʫʥʦʢ 4.28 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʟʨʘʟʢʘ ʉɿɹɽ-2-1: 9, 12, 17, 25, 28, 33 - ʥʦʤʝʨʠ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ;  

ʪʝʦʨ ï ʪʝʦʨʝʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʄʉɽ
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ʈʠʩʫʥʦʢ 4.29 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-1-3: 9, 10, 11, 15, 29 - 

ʥʦʤʝʨʠ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ; ʪʝʦʨ ï ʪʝʦʨʝʪʠʯʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʄʉɽ 

ʈʠʩʫʥʦʢ 4.30 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʟʜʦʚʞʥʽʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʘ ʉɿɹɽ-2-3: 9, 11, 15, 20, 23 - 

ʥʦʤʝʨʠ ʝʣʝʢʪʨʦʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ; 9, 11, 15, 20, 23ʪʝʦʨ ï 

ʪʝʦʨʝʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʄʉɽ 

1
0
1
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ʇʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʧʨʠ ʧʨʫʞʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʚ ʮʽʣʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜʥʦʩʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʦʙôʻʤʥʠʤʠ 

ʩʢʽʥʯʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘʣʝ ʧʦʢʘʟʥʠʢʠ ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʧʦʚôʷʟʘʥʫ ʟ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷʤ ʚ ʙʝʪʦʥʽ ʪʘ 

ʥʝ ʣʽʥʽʡʥʽʩʪʶ ʨʦʙʦʪʠ ʩʪʠʩʥʫʪʦʛʦ ʙʝʪʦʥʫ. ʍʦʯʘ ʧʽʩʣʷ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʽ 

ʟʤʽʥʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʟ ʞʦʨʩʪʢʠʭ ʚʫʟʣʽʚ ʥʘ ʰʘʨʥʽʨʥʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ 

ʧʨʫʞʥʽʡ ʭʘʨʘʢʪʝʨ ʨʦʙʦʪʠ ʩʢʣʘʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ ʘʞ ʜʦ ʚʽʜʨʠʚʫ ʣʠʩʪʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʽʜ ʙʝʪʦʥʫ, ʱʦ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʚʝʜʝ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 4 

 

1. ʇʨʦʚʝʜʝʥʽ ʩʪʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʣʠ 

ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

2. ʈʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʚ ʯʠʩʝʣʴʥʦʤʫ ʪʘ ʬʽʟʠʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 10-15% ʜʝʬʦʨʤʘʮʽʾ ʩʝʨʝʜʥʽʭ ʯʘʩʪʠʥ 

ʝʣʝʤʝʥʪʽʚ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʚ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʥʟʦʜʘʪʯʠʢʽʚ) 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʫʞʥʽʤʠ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

3. ɽʣʝʤʝʥʪʠ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ, ʘʜʝʢʚʘʪʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʧʨʫʞʥʽʡ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʨʠʤʠʢʘʶʯʠʭ 

ʰʘʨʥʽʨʽʚ ʚ ʯʠʩʣʦʚʫ ʤʦʜʝʣʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʨʘʟʢʽʚ. 

4. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʝʨʝʜʙʘʯʠʚʰʠ ʧʽʜʩʠʣʝʥʥʷ ʚʫʟʣʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʜʘʪʢʦʚʠʤ ʚʥʫʪʨʽʰʥʽʤ ʘʙʦ ʟʦʚʥʽʰʥʽʤ ʘʨʤʫʚʘʥʥʷʤ. 

5. ʋ ʧʦʜʘʣʴʰʦʤʫ ʯʠʩʝʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʬʘʢʪ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ. 
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ʈʆɿɼɯʃ 5 

ʈʆɿʈɸʍʋʅʆʂ ʅɽʉʋʏʆɰ ɿɼɸʊʅʆʉʊɯ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ 

ʅɸʉʂʈɯɿʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ ɯɿ ɿʆɺʅɯʐʅɯʄ ʃʀʉʊʆɺʀʄ 

ɸʈʄʋɺɸʅʅʗʄ ɿɸ ɼɽʌʆʈʄɸʎɯʁʅʀʄ ʄɽʊʆɼʆʄ ʊɸ ʇʈʆʇʆɿʀʎɯɰ 

ɼʆ ɯʅɾɽʅɽʈʅʆɻʆ ʄɽʊʆɼʋ ʈʆɿʈɸʍʋʅʂʋ 

 

5.1 ʇʝʨʝʜʫʤʦʚʠ ʪʘ ʧʨʠʡʥʷʪʽ ʛʽʧʦʪʝʟʠ ʨʦʟʨʘʭʫʥʢʫ 

 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʝʨʝʜʫʤʦʚʠ ʽ ʜʦʧʫʱʝʥʥʷ: 

ҍ ʧʦʟʜʦʚʞʥʽ ʚʽʜʥʦʩʥʽ ʜʝʬʦʨʤʘʮʽʾ e ʧʦ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʘ, ʱʦ 

ʟʛʠʥʘʻʪʴʩʷ, ʧʽʜʢʦʨʷʶʪʴʩʷ ʣʽʥʽʡʥʦʤʫ ʟʘʢʦʥʫ (ʛʽʧʦʪʝʟʘ ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ ʯʠ 

ʛʽʧʦʪʝʟʘ ɹʝʨʥʫʣʣʽ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʛʽʧʦʪʝʟʠ, ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʧʣʦʩʢʠʡ 

ʜʦ ʜʝʬʦʨʤʘʮʽʾ, ʟʘʣʠʰʘʻʪʴʩʷ ʧʣʦʩʢʠʤ ʽ ʧʽʩʣʷ ʥʝʾ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ: 

eS = e N + e M = e N + k h, (5.1) 

ʜʝ: e N  ï ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʧʝʨʝʨʽʟʫ 

ʝʣʝʤʝʥʪʘ, ʚʠʢʣʠʢʘʥʝ ʜʽʻʶ ʪʽʣʴʢʠ ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ N; 

e M ï ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʝʣʝʤʝʥʪʘ ʚʽʜ ʜʽʾ ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ ʄ; 

 k  ï ʢʨʠʚʠʟʥʘ ʝʣʝʤʝʥʪʫ ʚ ʜʘʥʦʤʫ ʧʝʨʝʨʽʟʽ; 

 h  ï ʢʦʦʨʜʠʥʘʪʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʣʦʞʝʥʥʷ ʚʦʣʦʢʥʘ ʧʦ ʚʠʩʦʪʽ 

ʧʝʨʝʨʽʟʫ ʱʦʜʦ ʦʩʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ʚʘʛʠ ʧʝʨʝʨʽʟʫ; 

 

ʈʠʩʫʥʦʢ 5.1 ï ɽʧʶʨʠ ʚʽʜʥʦʩʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʧʝʨʝʨʽʟʽ ʝʣʝʤʝʥʪʘ 
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ҍ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ s ʻ ʬʫʥʢʮʽʻʶ ʚʽʜʥʦʩʥʦʛʦ ʧʦʜʦʚʞʝʥʥʷ e ʜʣʷ ʫʩʽʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʘʨʤʘʪʫʨʠ, ʩʪʘʣʽ, ʙʝʪʦʥʫ)  s = f(e ); 

ҍ ʚʧʣʠʚ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ t  ʥʘ ʫʤʦʚʫ ʧʣʠʥʥʦʩʪʽ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ; 

ҍ ʚʠʛʠʥ ʝʣʝʤʝʥʪʘ ʧʨʠʡʤʘʻʪʴʩʷ ʧʣʦʩʢʠʤ, ʚʩʽ ʩʠʣʠ, ʧʨʠʢʣʘʜʝʥʽ ʜʦ ʥʴʦʛʦ, 

ʣʝʞʘʪʴ ʫ ʧʣʦʱʠʥʽ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ ʧʝʨʝʨʽʟʫ; 

ҍ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʧʨʦʩʪʠʤ ʯʠ ʙʣʠʟʴʢʠʤ ʜʦ ʧʨʦʩʪʦʛʦ (ʪʦʙʪʦ 

ʚʩʽ ʟʦʚʥʽʰʥʽ ʩʠʣʠ ʟʨʦʩʪʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʦ ʟʘʛʘʣʴʥʦʤʫ ʧʘʨʘʤʝʪʨʫ); 

ҍ ʫʤʦʚʘ ʩʧʽʣʴʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʽ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ; 

ҍ ʟʘ ʢʨʠʪʝʨʽʡ ʚʠʯʝʨʧʘʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʨʽʟʫ ʧʨʠʡʤʘʣʦʩʴ: 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʫʤʫ ʬʫʥʢʮʽʾ çʤʦʤʝʥʪ-ʢʨʠʚʠʟʥʘè ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ 

ʩʪʠʩʥʫʪʦʛʦ ʙʝʪʦʥʫ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʢʨʘʡʥʽʤʠ ʩʪʠʩʥʫʪʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ 

ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ [26]. 

ʇʨʠʡʥʷʪʽ ʧʝʨʝʜʫʤʦʚʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 

ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ ʩʪʝʨʞʥʽʚ ʽ ʜʦʙʨʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʛʠʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʜʦ 

ʧʨʦʣʴʦʪʫ ʤʝʥʰʝ 1/5.   

ɿ ʧʨʠʡʥʷʪʠʭ ʧʨʠʧʫʱʝʥʴ ʪʘʢʦʞ ʚʠʧʣʠʚʘʻ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʧʨʫʞʝʥʴ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʝʬʦʨʤʘʮʽʡ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ 

ʝʣʝʤʝʥʪʫ ʩʧʽʚʧʘʜʘʻ ʟ ʟʘʣʝʞʥʽʩʪʶ s - e  ʧʨʠ ʧʨʦʩʪʦʤʫ ʨʦʟʪʷʛʫ-ʩʪʠʩʢʫ. 

ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʧʝʨʝʜʫʤʦʚʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʾʭ ʨʦʙʦʪʠ. 

 

5.2 ʆʧʠʩ ʜʽʘʛʨʘʤ ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʢʘʪ, ʘʨʤʘʪʫʨʘ, ʙʝʪʦʥ) 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʉɿɹʂ ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʧʨʫʞʝʥʴ si ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ ei. ʋ 

ʷʢʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ si = f(ei ) ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʽʘʛʨʘʤʠ ʨʦʟʪʷʛʫ-
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ʩʪʠʩʢʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʨʘʞʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʫʤʦʚʥʠʤʠ 

ʥʘʧʨʫʞʝʥʥʷʤʠ s  ʪʘ ʫʤʦʚʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ e, ʧʨʠʯʦʤʫ: 

 

;  , (5.2) 

 

ʜʝ P ï ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʢʣʘʜʝʥʝ ʜʦ ʟʨʘʟʢʘ, ʨʦʟʤʽʨʠ ʷʢʦʛʦ ʜʦ 

ʜʝʬʦʨʤʘʮʽʾ ʧʦʟʥʘʯʝʥʽ ʪʘʢ: ɸ - ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ; l  ï  ʜʦʚʞʠʥʘ;  - ʘʙʩʦʣʶʪʥʝ 

ʧʦʜʦʚʞʝʥʥʷ. 

ʊʘʢ ʷʢ ʉɿɹʂ ʻ ʢʦʤʧʣʝʢʩʥʦʶ, ʥʝʦʜʥʦʨʽʜʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʾʾ ʅɼʉ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʩʣʽʜʥʽ ʜʽʘʛʨʘʤʠ si = f(ei ) ʷʢ ʤʽʥʽʤʫʤ 

ʪʨʴʦʭ ʤʘʪʝʨʽʘʣʽʚ: ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʦʙʦʣʦʥʢʠ, ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ, ʙʝʪʦʥʫ. ʅʘ 

ʧʨʘʢʪʠʮʽ, ʧʨʠ ʨʝʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʉɿɹ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʣʷ ʩʪʘʣʝʚʦʾ 

ʦʙʦʣʦʥʢʠ  (ʧʨʷʤʦʢʫʪʥʦʾ, ʢʨʫʛʣʦʾ ʯʠ ʽʥ.) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʽ, ʪʘʢ 

ʟʚʘʥʽ çʤôʷʢʽè ʩʪʘʣʽ ʪʠʧʫ ʉʪ3 ʟ ʷʚʥʦ ʚʠʨʘʞʝʥʦʶ ʜʽʣʷʥʢʦʶ ʧʣʠʥʥʦʩʪʽ ʽ ʟʥʘʯʥʠʤ 

ʚʽʜʥʦʩʥʠʤ ʚʠʜʦʚʞʝʥʥʷʤ ʧʨʠ ʨʦʟʨʠʚʽ. ɼʣʷ ʘʨʤʘʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ ʉɿɹʂ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʫʛʣʝʮʝʚʽ ʪʘ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʽ çʪʚʝʨʜʽè ʩʪʘʣʽ ɸ-ɯɯɯ (ɸ-500), ɸ-

ɯV (ɸ-600), ɸ-V (ɸ-800), ɸ-VI (ɸ-1000) ʙʝʟ ʚʠʨʘʞʝʥʦʾ ʜʽʣʷʥʢʠ ʧʣʠʥʥʦʩʪʽ.  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʬʽʟʠʯʥʘ ʘʙʦ ʫʤʦʚʥʘ ʤʝʞʘ ʧʣʠʥʥʦʩʪʽ, ʤʝʞʘ 

ʤʽʮʥʦʩʪʽ) ʟʚôʷʟʢʫ si = f(ei ) ʮʠʭ ʜʽʘʛʨʘʤ ʥʦʨʤʦʚʘʥʽ [95, 97, 132]. 

ɺ ʨʦʟʨʘʭʫʥʢʘʭ ʉɿɹ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʤʽʩʪʴ ʜʽʡʩʥʠʭ ʜʽʘʛʨʘʤ ʨʦʙʦʪʠ 

ʧʨʠʡʤʘʶʪʴʩʷ ʜʝʷʢʽ ʫʤʦʚʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʽʘʛʨʘʤʠ, ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤʠ ʪʘ ʚʽʜʥʦʩʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ. ʈ̔ ʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʛʘʪʦ ʨʽʟʥʠʭ 

ʚʠʨʘʟʽʚ ʜʣʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʽʘʛʨʘʤ çʥʘʧʨʫʞʝʥʥʷ-ʜʝʬʦʨʤʘʮʽʷè. ʇʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʅɼʉ ʢʦʥʩʪʨʫʢʮʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʨʠʚʽ s ï e ʟʘʤʽʥʶʶʪʴʩʷ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ. 
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5.3 ʅʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʧʝʨʝʨʽʟʫ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

5.3.1 ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ  

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʚʝʜʝʥʠʭ ʚʠʱʝ ʛʽʧʦʪʝʟ ʪʘ ʜʦʧʫʱʝʥʴ ʚʠʟʥʘʯʠʤʦ 

ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʫ ʜʦʚʽʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. ɼʣʷ ʮʴʦʛʦ ʫ ʧʝʨʝʨʽʟʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟʘ ʟʘʜʘʥʠʤʠ ʟʦʚʥʽʰʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʩʠʣʽ Next ʪʘ ʢʨʠʚʠʟʥʽ k  

ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ ʝʣʝʤʝʥʪʘ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʚʥʫʪʨʽʰʥʽʡ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ 

ʄint  ʽ ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ eN. 

ʋ ʧʨʫʞʥʽʡ ʩʪʘʜʽʾ ʨʦʙʦʪʠ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠ ʣʽʥʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ s ï e, 

ʟʘʜʘʯʘ ʤʘʻ ʦʜʥʦʟʥʘʯʥʝ ʨʽʰʝʥʥʷ: 

;M E J k= Ö Ö        N

N

E A
e=

Ö
, (5.3) 

ʜʝ: ɸ,  J ï ʚʽʜʧʦʚʽʜʥʦ ʧʣʦʱʘ ʽ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʘ; 

E  ï  ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ (ʤʦʜʫʣʴ ʖʥʛʘ). 

ʇʨʠ ʥʝʣʽʥʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ s ï e ʦʪʨʠʤʘʪʠ ʨʽʰʝʥʥʷ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ 

ʚʠʛʣʷʜʽ ʜʫʞʝ ʚʘʞʢʦ, ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʦʤʝʥʪʫ ʄint  ʧʦ ʟʘʜʘʥʠʤ N, k ʪʘ eN 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ  

;
A

N ů dA=ñ          .
A

M ů h dA=ñ  (5.4) 

 

ʇʨʠ ʟʤʽʥ̔ ʥ̔ʪʝʛʨʘʣʽʚ ʩʫʤʘʤʠ 

;i

i

N ů pdh= Öä          ,i

i

M ů p hdh= Ö Öä  (5.5) 

ʜʝ ʨ ʪʘ h ï ʚʽʜʧʦʚʽʜʥʦ ʰʠʨʠʥʘ ʽ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ. 

ʇʽʜʩʪʘʚʠʤʦ ʫ (5.5) ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʽʥʪʝʨʧʦʣʷʮʽʾ ʜʽʘʛʨʘʤʠ s(e) 
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( )

1 1

2 2

3
0 ,

!

h hl l
l

o l
i lh hN i

k d a
N a p dh ph dh

l d e e

ë ûî î
= + Öì ü

-î îí ý
ä äñ ñ  

( )

1 1

2 2

3
10 .

!

h hl l
l

o l
i lh hN i

k d a
M a ph dh ph dh

l d e e

+
ë ûî î

= + Öì ü
-î îí ý

ä äñ ñ  

(5.6) 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʥʽʡʥʦʾ ʽʥʪʝʨʧʦʣʷʮʽʾ ʜʽʘʛʨʘʤʠ s(e) ʬʦʨʤʫʣʠ (5.5) 

ʟʘʧʠʰʫʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ 

( )
1 1

2 2

,

h h

i i N i i

i h h

N E p dh k E ph dhs e e
ë ûî î
è ø= + Ö - Ö + Ö Öì üê ú
î îí ý
ä ñ ñ

( )
1 1

2 2

2 .

h h

i i N i i

i h h

M E p h dh k E p h dhs e e
ë ûî î
è ø= + Ö - Ö + Ö Öì üê ú
î îí ý
ä ñ ñ

 

(5.7) 

 

ɼʣʷ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʽʥʪʝʛʨʘʣʠ ʫ (5.6), (5.7) ʪʘʙʣʠʯʥʽ ʤʘʶʪʴ 

ʚʠʛʣʷʜ 

1

2

1 2 .

h l l
l

h

h h
ph dh p

l

å õ-
= æ ö
ç ÷

ñ  (5.8) 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ (5.8) ʧʝʨʝʧʠʰʝʤʦ ʬʦʨʤʫʣʠ (5.7) 

( ) ( ) 1
1 ,

2

i i
i i i i i N i i

i

h h
N p h h E k Es e e +

+

è øå õ+
= - + Ö - + Öé ùæ ö

ç ÷ê ú
ä  

( ) ( )
2 2

1 1 1
1 .

2 3

i i i i i i
i i i i i N i i

i

h h h h h h
M p h h E k Es e e + + +

+

ë ûå õ å õ+ + +
è ø= - + Ö - + Öì üæ ö æ öê ú

ç ÷ ç ÷í ý
ä  

(5.9) 

ʆʪʨʠʤʘʥʽ ʬʦʨʤʫʣʠ (5.6, 5.7) ʜʦʟʚʦʣʷʶʪʴ, ʚʠʢʦʥʘʚʰʠ ʯʠʩʝʣʴʥʝ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʦ ʚʠʩʦʪʽ  ʧʝʨʝʨʽʟʫ, ʚʠʟʥʘʯʠʪʠ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʫ ʜʦʚʽʣʴʥʦʤʫ 

ʧʝʨʝʨʽʟʽ ʢʦʤʧʣʝʢʩʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘ 

ʟʘʜʘʥʠʤʠ ʢʨʠʚʠʟʥʦʶ  k ʪʘ ʚʽʜʥʦʩʥʦʤʫ ʧʦʜʦʚʞʝʥʥʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ eN. 
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5.3.2 ʈʦʟʙʠʪʪʷ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʝʣʝʤʝʥʪʘʨʥʽ ʜʽʣʷʥʢʠ ʪʘ ʘʣʛʦʨʠʪʤ 

ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʫ ʧʝʨʝʨʽʟʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʘ ʬʦʨʤʫʣʦ  ʁ 5.9, ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʦ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ 

ʟʘʤʽʥʝʥʦ ʩʫʤʫʚʘʥʥʷʤ ʧʦ ʦʢʨʝʤʠʤ ʜʽʣʷʥʢʘʤ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʨʽʰʝʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ ʙʫʜʴ-ʷʢʠʡ 

ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʪʘʢʝ ʢʽʥʮʝʚʝ ʯʠʩʣʦ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʩʤʫʞʦʢ, ʱʦʙ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʧʨʝʜʩʪʘʚʠʪʠ ʟʘʜʘʥʫ ʬʦʨʤʫ ʧʨʦʬʽʣʶ. 

ʂʦʞʥʘ ʝʣʝʤʝʥʪʘʨʥʘ ʩʤʫʞʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ ʧʝʨʝʨʽʟʫ ʧʘʨʦʶ 

ʢʦʦʨʜʠʥʘʪ, ʚʽʜʣʽʯʫʚʘʥʠʭ ʚʽʜ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʠʭ ʦʩʝʡ. ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʙʯʠʩʣʝʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʩʪʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʤʫʞʦʢ. 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʥʠʞʯʝ ʘʣʛʦʨʠʪʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ, ʢʦʣʠ 

ʯʠʩʣʦ ʽ ʚʝʣʠʯʠʥʘ ʜʽʣʷʥʦʢ ʨʦʟʙʠʚʢʠ ʧʝʨʝʨʽʟʫ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʬʦʨʤʠ ʧʝʨʝʨʽʟʫ ʽ ʩʪʫʧʝʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦ ʥʴʦʤʫ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʄʝʞʘʤʠ ʩʤʫʞʦʢ ʙʫʣʦ ʚʠʙʠʨʘʥʦ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ 

ɹʽʙʽʢʦʤ ɼ.ɺ. [13, 14, 86]: 

- ʢʨʘʡʥʽ ʬʽʙʨʠ ʦʢʨʝʤʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʨʽʟʫ; 

- ʦʨʜʠʥʘʪʠ, ʚʝʣʠʯʠʥʠ ʷʢʠʭ ʚʠʟʥʘʯʘʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (5.1): 

i N iŮ Ů k h= + Ö,         ʟʚʽʜʢʠ         i N
i

Ů Ů
h

k

-
=  , (5.10) 

ʜʝ: iŮïʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ i-ʦʾ ʜʽʣʷʥʢʠ ʜʽʘʛʨʘʤʠ 

s ï e. 

ʂʽʣʴʢʽʩʪʴ ʩʤʫʞʦʢ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʨʠʚʠʟʥʠ ʽ ʩʢʦʨʦʯʝʥʥʷʤ 

ʯʠʩʣʘ ʪʦʯʦʢ, ʱʦ ʦʧʠʩʫʶʪʴ ʜʽʘʛʨʘʤʫ s ï e. ʆʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʩʤʫʞʦʢ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʦʙʩʷʛ ʦʙʯʠʩʣʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʘʨʽʘʥʪʦʤ ʨʦʟʙʠʪʪʷ ʧʝʨʝʨʽʟʫ ʥʘ ʨʽʚʥʦʤʽʨʥʽ ʩʤʫʞʢʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʯʠʩʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʚʠʟʥʘʯʝʥʥʷ ʅɼʉ  

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʫ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʥʘʩʢʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ.  
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ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ: ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʧʝʨʝʨʽʟʫ; ʜʽʘʛʨʘʤʠ ů(Ů) 

ʤʘʪʝʨʽʘʣʽʚ; ʢʨʠʚʠʟʥʘ k; ʟʦʚʥʽʰʥʷ ʧʦʟʜʦʚʞʥʷ ʩʠʣʘ Next, ʦʪʨʠʤʘʥʘ ʟ ʨʽʚʥʷʥʴ 

ʨʽʚʥʦʚʘʛʠ. ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ Mint, ʷʢʠʡ ʜʽʻ ʫ ʧʝʨʝʨʽʟʽ ʪʘ 

ʧʦʙʫʜʫʚʘʪʠ ʝʧʶʨʠ ʚʽʜʥʦʩʥʠʭ ʜʝʬʦʨʤʘʮʽʡ Ů  ʪʘ ʥʘʧʨʫʞʝʥʴ ů . 

ʇʦʧʝʨʝʜʥʴʦ ʜʽʘʛʨʘʤʠ ʘʧʨʦʢʩʠʤʫʻʤʦ, ʧʨʠ ʣʽʥʽʡʥʽʡ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʜʣʷ 

ʢʦʞʥʦʾ ʧʘʨʠ ʢʦʦʨʜʠʥʘʪ ůi ï Ůi ʚʠʟʥʘʯʘʻʤʦ ʚʽʜʧʦʚʽʜʥʠʡ ʩʽʯʥʠʡ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ Ei. ʗʢ ʚʽʜʤʽʯʝʥʦ ʫ ʧʘʨʘʛʨʘʬʽ 5.2, ʪʘʙʣʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʽʘʛʨʘʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʥʘʩʢʨʽʟʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʙʝʪʦʥʫ - ʟ ʥʠʟʭʽʜʥʦʶ ʛʽʣʢʦʶ; 

ʤʘʣʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ï ʟ ʜʽʣʷʥʢʦʶ ʪʝʢʫʯʦʩʪʽ ʪʘ ʟʤʽʮʥʝʥʥʷʤ; ʘʨʤʘʪʫʨʠ ʟ 

ʫʤʦʚʥʦʶ ʤʝʞʝʶ ʧʨʫʞʥʦʩʪʽ), ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʫʩʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ 

ů ï Ů ʪʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ. 

ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʪʦʯʦʢ ʦʧʠʩʫ 

ʜʽʘʛʨʘʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ů ï Ů, ʙʝʟ ʟʤʽʥʠ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʢʫ.  

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʦʜʥʝ ʟ ʨʽʚʥʷʥʴ 

ʨʽʚʥʦʚʘʛʠ  

 

intextN N- ¢D, (5.11) 

ʜʝ D ï ʟʘʜʘʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʛʽʧʦʪʝʟʫ ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ  eS = e N + e M = e N + k h,  ʩʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʨʫʛʘ ʩʢʣʘʜʦʚʘ ʫ ʬʦʨʤʫʣʽ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʨʠʚʠʟʥʠ, ʻ  

ʚʝʣʠʯʠʥʘ ʥʝʟʤʽʥʥʘ ʥʘ ʜʘʥʽʡ ʽʪʝʨʘʮʽʾ. çʅʘʢʣʘʜʘʥʥʷè ʝʧʶʨʠ ʥʘʧʨʫʞʝʥʴ ʥʘ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʝʨʽʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ Nint  ʚʠʢʦʥʫʻʤʦ ʽʪʝʨʘʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ 

ʟʘ ŮN. 

ɺʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʝʨʝʨʽʟʽ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʟʫʩʠʣʴ ʫ ʩʪʘʣʝʚʽʡ ʥʝʟʥʽʤʥʽʡ 

ʦʧʘʣʫʙʮʽ, ʙʝʪʦʥʽ ʪʘ ʘʨʤʘʪʫʨʽ 

 

int int, jN N=ä ,      int int, j
M M=ä . (5.11) 
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ʂʦʞʥʠʡ ʦʢʨʝʤʠʡ ʝʣʝʤʝʥʪ ʧʝʨʝʨʽʟʫ (ʟʽ ʩʪʘʣʽ, ʙʝʪʦʥʫ, ʘʨʤʘʪʫʨʠ) 

ʨʦʟʙʠʚʘʻʤʦ ʥʘ ʩʤʫʞʢʠ ʧʦ ʚʠʩʦʪʽ, ʜʣʷ ʢʦʞʥʦʾ ʟ ʷʢʠʭ ʚʠʟʥʘʯʘʻʤʦ æNint  ʪʘ æMint. 

ɻʨʘʥʠʮʷʤʠ ʩʤʫʞʦʢ ʧʨʠʡʤʘʻʤʦ ʦʨʜʠʥʘʪʫ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 5.10. 

ɿʘ ʬʦʨʤʫʣʦ  ʁ 5.9, ʩʫʤʫʶʯʠ ʧʦ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ ʦʪʨʠʤʘʻʤʦ ʚʥʫʪʨʽʰʥʽ 

ʟʫʩʠʣʣʷ Nint ʪʘ Mint . 

ʅʘ ʢʦʞʥʽʡ ʟ ʽʪʝʨʘʮʽʡ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʫ ʝʣʝʤʝʥʪʘʨʥʦʤʫ 

ʝʣʝʤʝʥʪʽ ʜʦʚʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʫʪʦʯʥʶʚʘʣʠʩʴ ʨʦʟʤʽʨʠ ʨʦʟʪʷʛʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ. ʊʘʢ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʜʽʘʛʨʘʤʠ ʙʝʪʦʥʫ ů ï Ů, ʧʨʠ 

 Ůbt,u =  2Rbt, ser / Eb  ʫ ʙʝʪʦʥʽ ʚʠʥʠʢʘʶʪʴ ʪʨʽʱʠʥʠ ʽ ʟʦʥʘ ʟ ʪʨʽʱʠʥʘʤʠ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʟ ʨʦʙʦʪʠ ʧʝʨʝʨʽʟʫ. ʅʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ ʚʠʟʥʘʯʘʣʠʩʴ ʥʦʚʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʽʟʫ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʘʩʪʫʧʥʦʤʫ 

ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ. ʈʦʟʨʘʭʫʥʦʢ 

ʚʠʢʦʥʫʚʘʚʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ [14]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʽʧʦʪʝʟʫ ʧʣʦʩʢʠʭ ʧʝʨʝʨʽʟʽʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʙʝʪʦʥʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʝʨʽʟʫ ʬʽʙʨʠ ʟ ʛʨʘʥʠʯʥʠʤ ʨʦʟʪʷʛʫʶʯʠʤ 

ʟʥʘʯʝʥʥʷʤ  

eS  = e bt, u =  2R bt, ser /Eb , 

2R bt, ser /Eb = e N  +  k hi , 

hi = (2R bt, ser  /Eb - e N) / k. 

ʋʪʦʯʥʶʻʪʴʩʷ ʟʦʥʘ çʨʦʙʦʯʦʛʦè ʙʝʪʦʥʫ (ʛʨʘʥʠʮʽ ʜʽʣʷʥʦʢ 1,i ih h+) ʪʘ 

ʢʦʨʝʛʫʶʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʽʟʫ ʫ ʮʽʣʦʤʫ.  

ɿʚʠʯʘʡʥʦ, ʧʨʠ ʚʣʘʰʪʫʚʘʥʥʽ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʘʞʣʠʚʠʤ ʻ ʪʦʯʥʝ 

ʟʘʜʘʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʨʽʰʝʥʥʷ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ŮN(N,k) ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ ʧʦʢʘʟʘʚ ʾʭ ʤʘʣʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ çʪʦʯʥʦʛʦè ʟʘʜʘʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ŮN , ʽʪʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʰʚʠʜʢʦ ʩʭʦʜʠʪʴʩʷ. 
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5.4 ʏʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʨʽʟʽʚ 

ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ. 

 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʚʠʢʦʥʘʥʘ ʦʮʽʥʢʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʧʝʨʝʨʽʟʫ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʥʘʩʢʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʘ 

ʤʽʮʥʦʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʅɼʉ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʽʘʛʨʘʤʠ ʙʝʪʦʥʫ, ʷʢʽ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ ʢʨʠʚʦʣʽʥʽʡʥʦʶ ʜʽʘʛʨʘʤʦʶ ɽʚʨʦʢʦʜ 2 [133]. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ʥʦʨʤ [26] ʟʘ ʢʨʠʪʝʨʽʡ ʚʠʯʝʨʧʘʥʥʷ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʠʡʤʘʣʦʩʷ:  ʚʪʨʘʪʘ ʨʽʚʥʦʚʘʛʠ ʤʽʞ 

ʚʥʫʪʨʽʰʥʽʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʟʫʩʠʣʣʷʤʠ (ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʫʤʫ ʥʘ ʜʽʘʛʨʘʤʽ 

çʤʦʤʝʥʪ-ʢʨʠʚʠʟʥʘè  ʘʙʦ çʤʦʤʝʥʪ-ʧʨʦʛʠʥè);   ʨʫʡʥʫʚʘʥʥʷ ʩʪʠʩʥʫʪʦʛʦ ʙʝʪʦʥʫ 

ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʢʨʘʡʥʽʤʠ ʩʪʠʩʥʫʪʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ Ůcu1, 

Ůcu3;   ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʡʥʽʤʠ ʩʪʠʩʥʫʪʠʤʠ/ʨʦʟʪʷʛʥʫʪʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʩʪʘʣʝʚʦʾ 

ʯʘʩʪʠʥʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ Ůau. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʅɼʉ ʧʝʨʝʨʽʟʽʚ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʣʝʞʥʦʩʪʽ: 

ʜʝʬʦʨʤʘʮʽʡ ʫ ʢʨʘʡʥʽʭ ʬʽʙʨʘʭ ʧʝʨʝʨʽʟʫ ʚʽʜ ʟʥʘʯʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ; 

ʟʘʣʝʞʥʽʩʪʴ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʚʽʜ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ ʜʝʬʦʨʤʘʮʽʡ; 

ʟʘʣʝʞʥʽʩʪʴ ʢʨʠʚʠʟʥʘ ï ʤʦʤʝʥʪ; ʜʝʬʦʨʤʘʮʽʾ ï ʢʨʠʚʠʟʥʘ ʪʘ ʽʥʰʽ. 

ɹʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʘʣʛʦʨʠʪʤ [14], ʟʘ ʷʢʠʤ ʧʦʙʫʜʦʚʘʥʽ ʧʦʚʝʨʭʥʽ 

ʚʟʘʻʤʦʜʽʾ M (N,k). ɺ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʡ ʚ ʘʣʛʦʨʠʪʤʽ ʟʘʜʘʶʪʴʩʷ ʧʦʟʜʦʚʞʥʷ 

ʩʠʣʘ N , ʢʨʠʚʠʟʥʘ k, ʧʝʨʝʨʽʟ (ʬʦʨʤʘ, ʨʦʟʤʽʨʠ), ʤʘʪʝʨʽʘʣʠ (ʜʽʘʛʨʘʤʠ ů - Ů 

ʙʝʪʦʥʫ, ʩʪʘʣʽ, ʘʨʤʘʪʫʨʠ). ɺʠʢʦʨʠʩʪʘʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʜʦʟʚʦʣʷʻ 

ʟʘʜʘʚʘʪʠ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʧʦʟʜʦʚʞʥʽʭ ʩʠʣ ʪʘ ʢʨʠʚʠʟʥʠ, ʜʦ ʛʨʘʥʠʯʥʠʭ 

ʚʝʣʠʯʠʥ (Nlim ʪʘ klim) ʪʘ ʚʠʟʥʘʯʘʪʠ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʄ ʪʘ ʚʽʜʥʦʩʥʝ 

ʧʦʜʦʚʞʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ŮN. ʈʝʟʫʣʴʪʘʪʠ ʬʦʨʤʫʚʘʣʠʩʷ ʚ ʤʘʩʠʚʠ 

ʜʘʥʠʭ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʣʠʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʪʘ ʜʽʘʛʨʘʤ.  
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ʈʠʩʫʥʦʢ 5.2 ï ʇʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ  M(N,k)  ʜʣʷ ʧʝʨʝʨʽʟʫ ʥʘʩʢʨʽʟʥʦʾ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. 

 

ɼʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʟʤʽʥʶʶʯʠ ʢʨʠʚʠʟʥʫ k ʪʘ ʧʦʟʜʦʚʞʥʶ ʩʠʣʫ 

N, ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʧʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ M(N, k) (ʨʠʩ. 5.2). ʇʦʟʜʦʚʞʥʷ ʩʠʣʘ 

ʟʤʽʥʶʚʘʣʘʩʷ ʫ ʨʘʤʢʘʭ ʚʽʜ -180 ʜʦ 180 ʢʅ, ʢʨʠʚʠʟʥʘ ï ʚʽʜ 0 ʜʦ 9Ā10-5.  

ʇʦʚʝʨʭʥʷ ʤʘʻ ʦʧʫʢʣʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʢʨʠʪʠʯʥʠʭ ʟʥʘʯʝʥʥʷʭ N ʪʘ k ʤʦʞʥʘ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʜʝʬʦʨʤʘʮʽʡ ʫ ʙʝʪʦʥʽ ʛʨʘʥʠʯʥʠʭ Ůb >0.0035. 

 

5.5 ɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʥʘʩʢʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ɺʠʢʦʨʠʩʪʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʄ  ʪʘ 

ʚʽʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ ʥʝʡʪʨʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ŮN ʚ  ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʟʜʦʚʞʥʴʦʾ 

ʩʠʣʠ N ʪʘ ʢʨʠʚʠʟʥʠ k. ʄʘʶʯʠ ʤʘʩʠʚ ʜʘʥʠʭ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʪʨʠʩʠʪʝʪʫ 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ. ɺʠʟʥʘʯʘʻʤʦ ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ: 
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(5.12) 

 

ʈʠʩʫʥʦʢ 5.3 ï ɺʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʥʘʩʢʨʽʟʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʪʘ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ 

ʧʝʨʝʨʽʟʫ. 

 

ɺʽʜʥʦʩʥʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʚʠʟʥʘʯʘʻʤʦ ʷʢ 

, ʜʝ  ï ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ N,  - ʷʜʨʦ ʞʦʨʩʪʢʦʩʪʽ 

ʧʝʨʝʨʽʟʫ.  

ɺʠʟʥʘʯʘʻʤʦ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ , 

, , ɟ. 

  , (5.13) 

   (5.14) 

  , (5.13) 

  , (5.14) 
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ʄʘʶʯʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʤʦʞʝʤʦ ʧʦʙʫʜʫʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ 

ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʜʦ ʚʽʜʥʦʩʥʦʛʦ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ k. ɻʨʘʬʽʢʠ  ʟʘʣʝʞʥʦʩʪʽ ʙʫʜʫʻʤʦ 

ʦʢʨʝʤʦ ʜʣʷ ʩʪʠʩʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʪʘ ʨʦʟʪʷʛʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 5.4, 5.5). 

 

ʈʠʩʫʥʦʢ 5.4 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ k (N-) ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 5.5 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  

ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʜʦ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ  ʜʣʷ ʨʽʟʥʠʭ 

ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ k (N+) ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 
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ʆʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ ʘʧʨʦʢʩʠʤʫʻʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʦʛʘʨʠʬʤʽʯʥʫ (ʨʠʩ. 

5.6, 5.7) ʪʘ ʩʪʝʧʝʥʝʚʫ (ʨʠʩ. 5.8, 5.9) ʬʫʥʢʮʽʾ.  

 

y = -0,249ln(x) + 0,8719  

y = -0,172ln(x) + 0,7948  

y = -0,215ln(x) + 0,8397  

y = -0,263ln(x) + 0,8799  

y = -0,294ln(x) + 0,9008  

y = -0,31ln(x) + 0,9065  

y = -0,303ln(x) + 0,8768  

y = -0,296ln(x) + 0,8838  

y = -0,365ln(x) + 0,9879 

ʈʠʩʫʥʦʢ 5.6 ï ɿʥʘʯʝʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʛʨʘʬʽʢʽʚ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ 

ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ 

k (N-) ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

y = 0,1339ln(x) + 0,1106 

y = 0,1114ln(x) + 0,0876 

y = 0,0881ln(x) + 0,0653 

y = 0,072ln(x) + 0,0533 

y = 0,0608ln(x) + 0,0463 

y = 0,0529ln(x) + 0,0414 

y = 0,0469ln(x) + 0,0379 

y = 0,0422ln(x) + 0,0353 

y = 0,0385ln(x) + 0,0332 

ʈʠʩʫʥʦʢ 5.7 ï ɿʥʘʯʝʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʛʨʘʬʽʢʽʚ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ 

ʧʝʨʝʨʽʟʫ ʜʦ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ  ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ 

k (N+) ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 
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y = 0,8819x-0,37 

y = 0,8266x-0,298 

y = 0,9292x-0,413 

y = 1,0392x-0,54 

y = 1,0861x-0,619 

y = 1,0178x-0,62 

y = 0,9192x-0,593 

y = 0,8982x-0,577 

y = 1,1621x-0,758 

ʈʠʩʫʥʦʢ 5.8 ï ɿʥʘʯʝʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʩʪʝʧʝʥʝʚʠʭ ʬʫʥʢʮʽʡ ʛʨʘʬʽʢʽʚ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ 

ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ 

k (N-) ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

y = 0,1304x0,5809 

y = 0,108x0,5392 

y = 0,0826x0,5449 

y = 0,0674x0,5458 

y = 0,0581x0,5398 

y = 0,0517x0,5325 

y = 0,047x0,5245 

y = 0,0434x0,5156 

y = 0,0406x0,5079 

ʈʠʩʫʥʦʢ 5.9 ï ɿʥʘʯʝʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʩʪʝʧʝʥʝʚʠʭ ʬʫʥʢʮʽʡ ʛʨʘʬʽʢʽʚ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ 

ʧʝʨʝʨʽʟʫ ʜʦ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ  ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ 

k (N+) ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

 

ʋʩʝʨʝʜʥʝʥʝ ʟʥʘʯʝʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʩʪʠʩʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʪʘ 

ʨʦʟʪʷʛʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʡʤʘʻʤʦ: 
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 ʘʧʨʦʢʩʠʤʫʶʯʘ ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽ ̫

ʟʘʣʝʞʥʦʩʪ ̔ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ 

ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ; 

 ʘʧʨʦʢʩʠʤʫʶʯʘ ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽʷ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ 

ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ; 

 ʘʧʨʦʢʩʠʤʫʶʯʘ ʩʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ 

ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ; 

  ʘʧʨʦʢʩʠʤʫʶʯʘ ʩʪʝʧʝʥʝʚʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ 

ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʾ ʫʩʝʨʝʜʥʶʶʯʦʾ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʬʫʥʢʮʽʾ 

ʧʨʦʚʝʜʝʤʦ ʧʝʨʝʚʽʨʢʫ ʩʧʽʚʧʘʜʽʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʚʠʟʥʘʯʠʤʦ ʚʽʜʩʦʪʦʢ ʚʽʜʭʠʣʝʥʥʷ. ʇʨʦʚʝʜʝʥʘ ʧʝʨʝʚʽʨʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜʩʦʪʦʢ 

ʚʽʜʭʠʣʝʥʥʷ ʧʦʙʫʜʦʚʘʥʠʭ ʟʘ ʘʧʨʦʢʩʠʤʦʚʘʥʦʶ ʬʫʥʢʮʽʻʶ ʪʘ ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ 

ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʩʪʘʥʦʚʠʪʴ 7-12% (ʪʘʙʣ. 5.1). 

ʆʪʞʝ, ʚʽʜʥʦʩʥʫ ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʧʝʨʝʨʽʟʫ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʘʧʨʦʢʩʠʤʫʶʯʠʤʠ ʨʽʚʥʷʥʥʷʤʠ: 

ʘ) ʘʧʨʦʢʩʠʤʫʶʯʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ 

ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ 

ʜʣʷ ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ:   

ʙ) ʘʧʨʦʢʩʠʤʫʶʯʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ 

ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ 

ʜʣʷ ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ:  
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ʊʘʙʣʠʮʷ 5.1 ï ʊʘʙʣʠʮʷ ʚʽʜʭʠʣʝʥʴ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ  ʚʽʜ ʩʧʨʦʱʝʥʠʭ ʘʧʨʦʢʩʠʤʫʶʯʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

 

 ʈʽʚʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 

 0,5 0,7 0,95 

 
  

, % 
  

, % 
  

, % 

 
 

-2 0,697602 0,676713 -2,99 0,697015 0,676713 -2,91 0,690931 0,676713 -2,06 

-4 0,515305 0,503426 -2,31 0,493229 0,503426 2,07 0,475362 0,503426 5,90 

-6 0,408667 0,40206 -1,62 0,374023 0,40206 7,50 0,349263 0,40206 15,12 

-8 0,333007 0,33014 -0,86 0,289444 0,33014 14,06 0,259794 0,33014 27,08 

-10 0,27432 0,274354 0,01 0,22384 0,274354 22,57 0,190396 0,274354 44,10 

 
 

8 0,20302 0,169766 -16,38 0,17273 0,169766 -1,72 0,151402 0,169766 12,13 

6 0,182307 0,152506 -16,35 0,155239 0,152506 -1,76 0,136184 0,152506 11,98 

4 0,153113 0,128178 -16,29 0,130587 0,128178 -1,84 0,114735 0,128178 11,72 

2 0,103207 0,086589 -16,10 0,088443 0,086589 -2,10 0,078067 0,086589 10,92 

 
 

-2 0,714732 0,725729 1,54 0,707184 0,725729 2,62 0,662253 0,725729 9,58 

-4 0,491572 0,478803 -2,60 0,460463 0,478803 3,98 0,430909 0,478803 11,11 

-6 0,394909 0,375407 -4,94 0,358257 0,375407 4,79 0,335126 0,375407 12,02 

-8 0,338089 0,315892 -6,57 0,299818 0,315892 5,36 0,28038 0,315892 12,67 

-10 0,299709 0,276308 -7,81 0,261138 0,276308 5,81 0,244153 0,276308 13,17 

 
 

8 0,209685 0,184425 -12,05 0,178511 0,184425 3,31 0,156454 0,184425 17,88 

6 0,179215 0,157889 -11,90 0,152835 0,157889 3,31 0,134232 0,157889 17,62 

4 0,143636 0,126842 -11,69 0,122791 0,126842 3,30 0,108165 0,126842 17,27 

2 0,098393 0,087238 -11,34 0,084464 0,087238 3,28 0,074781 0,087238 16,66 

1
1

8
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ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʧʨʦʢʩʠʤʫʶʯʽ ʬʫʥʢʮʽʾ, ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʚʠʩʦʪʫ 

ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʟʛʠʥʘʥʦʛʦ ʤʦʤʝʥʪʫ. 

 

5.6 ʇʨʦʧʦʟʠʮʽʾ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʥʘʩʢʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʘʶʯʠ 

ʟʘʣʝʞʥʦʩʪʽ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʝʣʝʤʝʥʪʽʚ ʟ ʩʠʤʝʪʨʠʯʥʠʤ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʘʢʪʠʯʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠʚʝʜʝʥʥ ̫ ʜʦ ʩʪʘʣʽ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʚ ʷʢʽʡ ʩʪʠʩʥʫʪʠʡ ʙʝʪʦʥ ʟʘʤʽʥʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʟʤʝʥʰʝʥʠʤ ʚ  ʨʘʟ ʩʪʘʣʝʚʦʶ ʯʘʩʪʠʥʦʶ. ʇʨʠʚʝʜʝʥʥʷ 

ʩʪʘʣʝʟʘʣʟ̔ʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʩʪʘʣʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʷʢ ʟʘ ʤʦʜʫʣʝʤ 

ʧʨʫʞʥʦʩʪʽ, ʪʘʢ ʽ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʦʧʦʨʦʤ ʤʘʪʝʨʽʘʣʽʚ , ʘʙʦ ʟʘ ʩʽʯʥʠʤ 

ʤʦʜʫʣʝʤ ʜʝʬʦʨʤʘʮʽʡ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʝʪʦʥʫ . ʂʦʝʬʽʮʽʻʥʪʠ ʧʨʠʚʝʜʝʥʥ ̫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʝʨʝʨʽʟʫ ʚʠʟʥʘʯʘʻʤʦ ʷʢ 

 
(5.15) 

 
(5.16) 

ɻʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʨʽʟʫ ʚʠʟʥʘʯʘʻʤʦ 

ʟʘ ʬʦʨʤʫʣʘʤʠ: 

  , (5.17) 

  

 , (5.18) 

  

  , (5.19) 
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ʈʠʩʫʥʦʢ 5.10 ï ʉʭʝʤʘʪʠʯʥʝ ʧʦʟʥʘʯʝʥʥʷ ʧʝʨʝʨʽʟʫ ʥʘʩʢʨʽʟʥʦʾ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʪʘ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ 

ʧʝʨʝʨʽʟʫ. 

 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ 

ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʝ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʨʽʟʽʚ, 

ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʧʝʨʝʨʽʟʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʚʘʨʽʶʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʙʝʪʦʥ ʟʘ 

ʤʽʮʥʽʩʪʶ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʙʝʪʦʥʫ ʪʘ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʪʦʚʱʠʥʘ ʩʪʽʡʢʠ  ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 5.11. 

 

ʈʠʩʫʥʦʢ 5.11 ï ʇʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʢʨʠʚʠʟʥʫ ʪʦʚʱʠʥʠ 

ʩʪʽʥʢʠ  ʚʽʜ ʢʣʘʩʫ ʙʝʪʦʥʫ ʪʘ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʾ. 
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ɺʠʟʥʘʯʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʪʘ ʪʦʚʱʠʥʠ  ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ (ʨʠʩ. 5.12). 

 

ʈʠʩʫʥʦʢ 5.12 ï ʇʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʘʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʽʜ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ 

ʪʦʚʱʠʥʠ  ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ. 

 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥ ̫ʧʝʨʝʨʽʟʫ ʧʦ ʤʦʤʝʥʪʫ 

ʦʧʦʨʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  (ʨʠʩ. 5.13).  

ʈʦʟʛʣʷʥʫʚʰʠ ʛʨʘʬʽʢʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: ʧʨʠ ʤʘʣʠʭ 

ʟʥʘʯʝʥʥʷʭ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʚʽʜ 0 ʜʦ 0,2 ʤʦʤʝʥʪ ʦʧʦʨʫ 

ʧʨʠʚʝʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 5-10 %; ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʚʽʜʥʦʩʥʦʾ 

ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʚʽʜ 0,2 ʜʦ 0,8 ʤʦʤʝʥʪ ʦʧʦʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʠʩʥʫʪʦʛʦ 

ʙʝʪʦʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 15-20%. ʇʨʠ ʚʠʩʦʢʠʭ ʨʽʚʥʷʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʥʘʜ 0,8 

ʄu, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʚʠʟʥʽ 0,0008-0,0009, ʬʘʢʪʠʯʥʽ ʨʦʟʤʽʨʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

ʙʝʪʦʥʫ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ  = 0,4  ʜʣʷ ʨʦʟʪʷʛʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0,8 ʜʦ 1 ʜʣʷ ʩʪʠʩʥʫʪʦ-ʟʽʛʥʫʪʠʭ ʟ ʤʘʣʠʤʠ 
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ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʘʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ  ʚʽʜ 0,4 ʜʦ 0,8 ʚʽʜʧʦʚʽʜʘʻ 

ʫʪʚʦʨʝʥʥʶ ʪʨʽʱʠʥ ʚ ʙʝʪʦʥʽ. 

 

 

 

ʈʠʩʫʥʦʢ 5.13 ï ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʧʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʜʣʷ 

ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ (ʟʥʘʯʝʥʴ ʢʨʠʚʠʟʥʠ k) 
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ɺʧʣʠʚ ʨʽʟʥʦʛʦ ʢʣʘʩʫ ʙʝʪʦʥʽʚ ʧʨʠ ʦʜʥʽʡ ʚʠʩʦʪʽ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 1-2% (ʜʠʚ. ʨʠʩ. 5.13). 

ʇʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʨʦʮʝʥʪʫ ʘʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʨʦʘʥʘʣʽʟʫʻʤʦ, 

ʧʦʙʫʜʫʚʘʚʰʠ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ (ʨʠʩ. 5.14 ʪʘ 5.15). 

 

ʈʠʩʫʥʦʢ 5.14 ï ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʧʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʚʽʜ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ʈʠʩʫʥʦʢ 5.15 ï ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʧʦ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʜʣʷ 

ʨʽʟʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 
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ʊʝʥʜʝʥʮʽʷ ʚʧʣʠʚʫ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ʥʘ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ  ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʮʝʥʪʫ ʘʨʤʫʚʘʥʥʷ  

ʚʽʜ 2% ʜʦ 24%. ɼʣʷ ʟʥʘʯʝʥʴ , ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ ʚʽʜ 4 ʜʦ 12% 

ʧʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ  ʤʝʥʰʝ 0,3 ï   ʥʝ ʧʝʨʝʚʠʱʫʻ 1,05, ʜʣʷ  ʙʽʣʴʰʝ 0,8 

 ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 1,1-1,2. ɼʣʷ ʽʥʰʠʭ ʟʥʘʯʝʥʴ  ʢʦʝʬʽʮʽʻʥʪ  ʤʦʞʥʘ 

ʧʨʠʡʤʘʪʠ 1,1. 

ɿʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦ ʧʣʦʱʽ ʚʽʜ 

ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʽ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʜʣʷ ʙʝʪʦʥʽʚ ʨʽʟʥʦʛʦʢʦ ʢʣʘʩʫ ʟʘ 

ʤʽʮʥʽʩʪʶ ʪʘ ʜʣʷ ʨʽʟʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʨʽʟʫ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 5.16 ʪʘ 5.17. 

 

ʈʠʩʫʥʦʢ 5.16 ï ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʧʦ ʧʣʦʱʽ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʜʣʷ ʙʝʪʦʥʽʚ 

ʨʽʟʥʦʛʦ ʢʣʘʩʫ ʟʘ ʤʽʮʥʽʩʪʶ 

 

ʈʠʩʫʥʦʢ 5.17 ï ɻʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 
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ʧʝʨʝʨʽʟʫ ʧʦ ʧʣʦʱʽ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʜʣʷ ʨʽʟʥʦʛʦ 

ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʠʚʝʜʝʥʥʷ ʧʣʦʱʽ  ʻ ʣʽʥʽʡʥʦʶ  ʚʽʜ  ʜʣʷ 

ʧʨʠʡʥʷʪʠʭ ʧʝʨʝʜʫʤʦʚ ʨʦʟʨʘʭʫʥʢʫ ʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʰʠʭ ʤʝʞʘʭ, ʥʽʞ , 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʨʤʫʚʘʥʥʷ ʤʝʥʰʝ 0,10. ʍʦʯʘ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʘʨʤʫʚʘʥʥʷ ʙʽʣʴʰʝ 0,15 ʟʥʘʯʝʥʥʷ  ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʚ ʤʝʞʘʭ 1,1-1,2. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ 5.13 ʪʘ 5.17 ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥ ̫ʧʝʨʝʨʽʟʫ 

ʧʦ ʧʣʦʱʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

 

 

  

(5.20) 

ɺʠʨʘʟʠʚʰʠ ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʯʝʨʝʟ ʚʽʜʥʦʩʥʫ ʚʠʩʦʪʫ 

 ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ 4.1 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ  

, ʜʝ  , ʧʝʨʝʧʠʰʝʤʦ 5.20 ʷʢ 

 

 
(5.21) 

ʉʢʦʨʦʪʠʚʰʠ ʚʠʨʘʟ ʥʘ , ʱʦ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʻ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 

ʧʝʨʝʨʽʟʫ , ʚʚʦʜʠʤʦ ʚ ʬʦʨʤʫʣʫ 5.21 ʢʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ  

 
(5.22) 

ʊʦʜʽ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥ ̫ʧʝʨʝʨʽʟʫ ʧʦ ʧʣʦʱʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ: 

 
(5.23) 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ 

ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʩʪʘʣʝʚʦʛʦ, ʧʦʙʫʜʦʚʘʥʘ 

ʟʘʛʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ 

ʟʦʥʠ ʧʝʨʝʨʽʟʫ  ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʨʽʟʫ  ʚ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 24% 

(ʨʠʩ. 5.18). 
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ʈʠʩʫʥʦʢ 5.18 ï ʇʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʨʠʚʝʜʝʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

ʧʝʨʝʨʽʟʫ  ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʨʽʟʫ  ʚ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 24%. 

 

ɼʣʷ ʚʠʧʘʜʢʽʚ, ʱʦ ʨʝʘʣʴʥʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʤʝʞʽ ʘʨʤʫʚʘʥʥʷ 

ʧʝʨʝʨ̔ ʟʫ ʜʝʱʦ ʚʫʞʯʽ ï ʜʦ 15-16%. ʊʦʤʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ 

ʢʦʝʬʽʮʽʻʥʪ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʨʠʚʝʜʝʥʥʷ ʧʝʨʝʨʽʟʫ ʩʘʤʝ ʚ ʮʠʭ ʤʝʞʘʭ (ʨʠʩ. 5.19) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʛʦ ʙʝʪʦʥʫ ʚ ʤʝʞʘʭ ʚʽʜ 0,2 ʜʦ 

0,85. 

 

ʈʠʩʫʥʦʢ 5.19 ï ʇʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʨʠʚʝʜʝʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

ʧʝʨʝʨʽʟʫ  ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʨʽʟʫ  ʚ ʤʝʞʘʭ ʚʽʜ 8 ʜʦ 16%. 
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ʆʪʨʠʤʘʥʫ ʧʦʚʝʨʭʥʶ ʘʧʨʦʢʩʠʤʫʻʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ 

ʧʣʦʱʠʥʠ, ʜʣʷ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʝʨʝʨʽʟʫ ʚʽʜ 

ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ  ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʨʤʫʚʘʥʥʷ 

ʧʝʨʝʨʽʟʫ   

 (5.24) 

 

ɿʘ ʦʪʨʠʤʘʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʙʫʜʫʻʤʦ ʧʦʚʝʨʭʥʁ ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʩʧʽʚʧʘʜʽʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʫ ʚʽʜʭʠʣʝʥʥʷ (ʨʠʩ. 5.20). 

 

 

ʈʠʩʫʥʦʢ 5.20 ï ʇʦʚʝʨʭʥʷ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʨʠʚʝʜʝʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

ʧʝʨʝʨʽʟʫ  ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʨʽʟʫ , ʧʦʙʫʜʦʚʘʥʘ ʟʘ 

ʘʧʨʦʢʩʠʤʦʚʘʥʦʶ ʬʫʥʢʮʽʻʶ 5.24  

 

ʇʨʦʚʝʜʝʥʘ ʧʝʨʝʚʽʨʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜʩʦʪʦʢ ʚʽʜʭʠʣʝʥʥʷ ʧʦʙʫʜʦʚʘʥʦʾ ʟʘ 

ʘʧʨʦʢʩʠʤʦʚʘʥʦʶ ʬʫʥʢʮʽʻʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʦʪʨʠʤʘʥʦʶ ʟʘ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʦʚʝʨʭʥʝʶ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʝʜʝʥʥʷ ʧʝʨʝʨʽʟʫ 

ʩʪʘʥʦʚʠʪʴ 3,3% (ʪʘʙʣ. 5.2). 
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ʊʘʙʣʠʮʷ 5.2 ï ʊʘʙʣʠʮʷ ʚʽʜʭʠʣʝʥʴ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ  ʚʽʜ 

ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʟʘʣʝʞʥʦʩʪʽ (5.24) 

 0,08 0,12 0,16 

          

0,841 1,165 1,164 -0,128 1,105 1,129 2,164 1,075 1,093 1,747 

0,728 1,132 1,152 1,833 1,081 1,117 3,321 1,056 1,082 2,433 

0,668 1,123 1,146 2,078 1,075 1,111 3,337 1,052 1,076 2,318 

0,606 1,119 1,140 1,917 1,072 1,105 3,048 1,049 1,070 1,955 

0,541 1,117 1,134 1,460 1,071 1,099 2,533 1,049 1,063 1,408 

0,475 1,117 1,127 0,871 1,071 1,092 1,915 1,049 1,057 0,776 

0,403 1,116 1,120 0,325 1,071 1,085 1,315 1,048 1,049 0,146 

0,326 1,111 1,112 0,109 1,067 1,077 0,942 1,045 1,042 -0,315 

0,243 1,097 1,104 0,643 1,057 1,069 1,096 1,037 1,033 -0,376 

 

ʄʘʶʯʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠʚʝʜʝʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʦ ʩʪʘʣʝʚʦʛʦ ʚʠʟʥʘʯʘʻʤʦ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ 

 

 
(5.25) 

 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

ʥʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʫʤʦʚ ʤʽʮʥʦʩʪʽ ʚʠʟʥʘʯʘʻʤʦ ʷʢ 

 

 
(5.26) 

 
(5.27) 

ʇʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ 

ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ  

 

 
(5.27) 
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ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʨʽʟʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʨʠʩ. 5.21): 

1. ɺʠʟʥʘʯʘʻʤʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʽʟʫ 

 ;  

2. ɺʠʟʥʘʯʘʻʤʦ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʧʝʨʝʨʽʟʫ ; 

3. ɺʠʟʥʘʯʘʻʤʦ ʚʭʽʜʥʽ ʜʘʥʽ ʜʦ ʨʦʟʨʘʭʫʥʢʫ  ; 

4. ɺʠʟʥʘʯʘʻʤʦ ʚʽʜʥʦʩʥʫ ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ  ʧʝʨʝʨʽʟʫ ʟʘ ʘʧʨʦʢʩʠʤʫʶʯʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ: 

ʘ) ʘʧʨʦʢʩʠʤʫʶʯʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ 

ʩʪʠʩʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ ʝʣʝʤʝʥʪʘ:      

ʙ) ʘʧʨʦʢʩʠʤʫʶʯʘ ʬʫʥʢʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʜʦ 

ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʜʣʷ ʨʦʟʪʷʛʥʫʪʦ-ʟʛʠʥʘʥʦʛʦ 

ʝʣʝʤʝʥʪʘ:     ; 

5. ɺʠʟʥʘʯʘʻʤʦ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ   

  

ɺʠʟʥʘʯʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠʚʝʜʝʥʥʷ ʧʝʨʝʨʽʟʫ  

 

 

6. ʇʝʨʝʚʽʨʷʻʤʦ ʤʽʮʥʽʩʪʴ ʧʝʨʝʨʽʟʫ  

 

7. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʟʦʚʥʽʰʥʴʦʛʦ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʬʦʨʤʫʣʠ 

 

8. ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 
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ʈʠʩʫʥʦʢ 5.21 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʨʽʟʫ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ 

 

ʇʦʨʽʚʥʷʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʽ ʟʨʘʟʢʽʚ 

ʉɹ-1-20(ɹ), ʉɹ-1-30(ɹ) ɹʠʙʠ ɺ. ɺ. ʚʠʢʦʥʘʥʦ ʚ ʪʘʙʣ. 5.3. 

ʇʆʏɸʊʆʂ 

ɺʠʭʽʜʥʽ ʜʘʥʽ: 

 

ɺʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ 

ʧʝʨʝʨʽʟʫ  

ɺʭʽʜʥʽ ʜʘʥʽ ʜʦ 

ʨʦʟʨʘʭʫʥʢʫ   

 

  

 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʨʠʚʝʜʝʥʥʷ 
ʧʝʨʝʨʽʟʫ  

  

 

 
 

 

  

 

ʂɯʅɽʎʔ 

ʥ ̔ ʪʘʢ 

ʥ ̔ ʪʘʢ 
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ʊʘʙʣʠʮʷ 5.3 ï ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʽʥʞʝʥʝʨʥʦʶ ʤʝʪʦʜʠʢʦʶ 

ʐʠʬʨ 

ʟʨʘʟʢʽʚ 

ʄʽʮʥʽʩʪʴ ɺʽʜʭʠʣʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪ. 

ʪʝʦʨʝʪʠʯʥʘ ʟʘ 

ʜʝʬʦʨʤʘʮʽʡʥʠʤ 
ʤʝʪʦʜʦʤ 

ʟʘ 

ʽʥʞʝʥʝʨʥʦʶ 
ʤʝʪʦʜʠʢʦʶ 

ʟʘ 

ʜʝʬʦʨʤʘʮʽʡʥʠʤ 
ʤʝʪʦʜʦʤ 

ʟʘ 

ʽʥʞʝʥʝʨʥʦʶ 
ʤʝʪʦʜʠʢʦʶ 

ʉɿɹɽ-

1-1 

N=60 ʢʅ 

ʄ=20 ʢʅʤ 
N=59,5 ʢʅ N=55 ʢʅ -0,83% -8,33% 

ʉɿɹɽ-
1-3 

N=392 ʢʅ 
ʄ=1,5 ʢʅʤ 

N=385 ʢʅ N=360 ʢʅ -1,78% -8,16% 

ʉɹ-1-

20(ɹ) 

N=375 ʢʅ 

ʝ=25 ʤʤ 
N=380 ʢʅ N=365 ʢʅ 1,33% -2,67% 

ʉɹ-1-
30(ɹ) 

N=271 ʢʅ 
ʝ=50 ʤʤ 

N=280 ʢʅ N=240 ʢʅ 3,32% -11,4% 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʤʝʪʦʜʠʢʠ ʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ 

ʩʧʽʚʧʘʜʘʻ ʟ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʚ ʤʝʞʘʭ 6%, ʘ ʧʨʘʢʪʠʯʥʠʡ ʤʝʪʦʜ ʜʝʱʦ ʟʘʥʠʞʫʻ 

ʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ 10%, ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʤʝʪʨʠʯʥʦ ʘʨʤʦʚʘʥʠʭ ʣʠʩʪʦʚʦʶ ʘʨʤʘʪʫʨʦʶ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʧʦʟʘʮʝʥʪʨʦʚʦʤʫ ʩʪʠʩʢʫ ʪʘ ʧʦʟʘʮʝʥʪʨʦʚʦʤʫ 

ʨʦʟʪʷʟʽ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 5 

 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʘʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʈʦʟʨʘʭʫʥʦʢ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ 

ʘʨʤʫʚʘʥʥʷʤ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʧʦʢʘʟʫʻ ʨʝʟʫʣʴʪʘʪʠ, ʙʣʠʟʴʢʽ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʚ ʤʝʞʘʭ 3,3%), ʧʨʦʚʝʜʝʥʠʭ 

ʨʘʥʽʰʝ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʧʨʦʢʩʠʤʫʶʯʽ ʬʫʥʢʮʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʠʩʦʪʠ ʩʪʠʩʥʫʪʦʾ 

ʟʦʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʩʪʘʣʽ ʧʝʨʝʨʽʟʫ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ 

ʤʦʞʣʠʚʦ ʩʧʨʦʩʪʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɯʥʞʝʥʝʨʥʘ 
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ʤʝʪʦʜʠʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʜʘʻ ʪʦʯʥʽʩʪʴ 11,4%. 

3. ɼʣʷ ʧʨʠʡʥʷʪʠʭ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʞ ʚʽʜʩʦʪʢʽʚ ʘʨʤʫʚʘʥʥʷ ʚʽʜ 8 ʜʦ 16% 

ʟʙʽʣʴʰʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʥʘ ʜʽʶ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ 

ʟʘ ʨʘʭʫʥʦʢ ʙʝʪʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 30%. 

4. ɼʣʷ ʩʪʠʩʥʫʪʠʭ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʟʙʽʣʴʰʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʩʫʯʦʶ ʟʜʘʪʥʽʩʪʶ ʩʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʫ ʟʘ ʨʘʭʫʥʦʢ ʙʝʪʦʥʫ ʣʝʞʠʪʴ ʚ 

ʤʝʞʘʭ 50-90%. 

5. ɼʣʷ ʽʥʞʝʥʝʨʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ 

ʘʨʤʫʚʘʥʥʷʤ 8-16% ʩʪʚʦʨʝʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʠʡ 

ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ. 
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ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʙʦʪʽ 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʦ ʟʘʭʠʩʪʫ ʢʘʥʜʠʜʘʪʩʴʢʘ ʜʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ 

ʜʦʩʣʽʜʞʝʥʥʶ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ  ̔ ʜʝʬʦʨʤʘʮʽʡ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. ʆʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ ʧʦ ʨʦʙʦʪʽ 

ʥʘʩʪʫʧʥʽ: 

1. ʉʪʚʦʨʝʥʦ ʥʦʚʽ ʚʠʜʠ ʥʘʩʢʨʽʟʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʟʦʚʥʽʰʥʽʤ ʣʠʩʪʦʚʠʤ ʘʨʤʫʚʘʥʥʷʤ. ʉʫʪʥʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʥʘ ʩʪʘʜʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʷʢʦʩʪʽ ʥʝʟʥʽʤʥʦʾ 

ʦʧʘʣʫʙʢʠ, ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʽ ʙʝʪʦʥʫ ï ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʾ ʘʨʤʘʪʫʨʠ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʪʠʧʦʚʦʾ 

ʦʧʘʣʫʙʦʯʥʦʾ ʬʦʨʤʠ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʩʪʨʠʞʥʝʚʦʶ 

ʘʨʤʘʪʫʨʦʶ, ʪʦʤʫ ʨʦʟʤʽʨʠ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʪʨʝʙ ʧʨʦʝʢʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʘʨʤʫʚʘʥʥʷ ʟʤʝʥʰʫʻ ʥʘ 8-10% ʚʘʛʫ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʤʽʥʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʨʷʜʥʦʛʦ ʩʪʨʠʞʥʝʚʦʛʦ ʘʨʤʫʚʘʥʥʷ, 

ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʦʱʫʻ ʫʢʣʘʜʘʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚ ʦʧʘʣʫʙʢʫ ʪʘ ʟʤʝʥʰʫʻ 

ʪʨʫʜʦʚʠʪʨʘʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ.  

2. ɸʥʘʣʽʟʫʶʯʠ ʟʥʘʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʫʡʥʫʶʯʦʾ ʩʠʣʠ N ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ (ʤʦʥʦʣʽʪʥʠʡ ʯʠ ʟʙʽʨʥʠʡ) 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʥʝ ʩʫʪʪʻʚʦ (ʚ ʤʝʞʘʭ 10%) ʚʧʣʠʚʘʻ ʥʘ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ. 

ʈʽʟʥʠʮʷ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ (ʘ ʩʘʤʝ: ʜʣʷ ʟʛʠʥʘʥʠʭ 

ʟʨʘʟʢʽʚ ï ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʽʾ; ʜʣʷ ʩʪʠʩʥʫʪʠʭ ʟʨʘʟʢʽʚ ï 

ʚʽʜʰʘʨʫʚʘʥʥʷ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʚʽʜ ʙʝʪʦʥʥʦʛʦ ʦʩʝʨʜʷ ʪʘ ʚʪʨʘʪʘ ʤʽʩʮʝʚʦʾ 

ʩʪʽʡʢʦʩʪʽ ʣʠʩʪʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʩʠʣʝʥʥʷ ʚʫʟʣʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚʥʫʪʨʽʰʥʽʤ ʩʪʝʨʞʥʝʚʠʤ ʘʨʤʫʚʘʥʥʷʤ ʯʠ ʟʦʚʥʽʰʥʽʤʠ ʥʘʢʣʘʜʢʘʤʠ. 

3. ʇʨʦʚʝʜʝʥʽ ʩʪʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʣʠ 

ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʭʘʨʘʢʪʝʨʫ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʧʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʛʠʥ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʬʘʢʪ ʫʪʚʦʨʝʥʥʷ 

ʪʨʽʱʠʥ ʫ ʚʫʟʣʘʭ, ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʧʨʠʤʠʢʘʶʯʠʭ 
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ʰʘʨʥʽʨʽʚ. 

4. ɿ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ (ʜʦ 10%) ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʽʥʞʝʥʝʨʥʠʡ ʤʝʪʦʜ ʧʨʠʚʝʜʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʟʦʚʥʽʰʥʽʤ 

ʘʨʤʫʚʘʥʥʷʤ ʜʦ ʩʪʘʣʝʚʦʛʦ ʧʝʨʝʨʽʟʫ ʽʟ ʟʤʽʥʥʦʶ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʤʦʤʝʥʪʫ ʄ) ʚʠʩʦʪʦʶ ʩʪʽʥʢʠ. 

5. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʋʢʨʘʾʥʠ ɼɹʅ çʉʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾè, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʦʙʫʪʦʚʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʨʧʫʩʫ ʚ 

ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 
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