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ʇɽʈɽɼʄʆɺɸ 

 

ʉʫʯʘʩʥʠʡ ʬʘʭʽʚʝʮʴ ʽʟ ʜʠʩʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʟʤʽʩʪ 

ʪʘ ʚʦʣʦʜʽʪʠ ʦʩʥʦʚʘʤʠ ʨʦʟʨʦʙʢʠ ʨʽʟʥʠʭ ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʱʦʜʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠʩʪʦʩʫʚʘʥʴ ʪʦʱʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʦʙʨʦʙʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʷʢ 

ʤʝʪʦʜʘʤʠ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ (ʨʽʟʘʥʥʷʤ, ʰʣʽʬʫʚʘʥʥʷʤ) (ʜʠʚ. ʨʦʟʜʽʣʠ 1ῐ8), 

ʤʝʪʦʜʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʇʇɼ) (ʜʠʚ. 

ʨʦʟʜʽʣ 9), ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʨʽʟʘʥʥʷʤ (ʜʠʚ. ʨʦʟʜʽʣ 10), ʪʘʢ 

ʽ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 

(ʜʠʚ. ʨʦʟʜʽʣ 11). ɺʢʘʟʘʥʝ ʻ ʟʤʽʩʪʦʤ ʜʘʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ, ʱʦ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʝʨʰʽ ʢʨʦʢʠ ʩʪʫʜʝʥʪʽʚ ʚ ʩʚʽʪ ʜʠʩʢʨʝʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʦ- ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ. 

ɺʘʞʣʠʚʽʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟʤʽʩʪʫ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʧʽʜʨʫʯʥʠʢʫ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʟ ʥʘʚʝʜʝʥʠʭ ʪʝʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ, 

ʥʘʧʨʠʢʣʘʜ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʧʝʨʘʮʽʡ ʥʘ 

ʚʠʩʦʢʦʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʟ ʯʠʩʣʦʚʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ (ʏʇʋ), ʛʥʫʯʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʨʽʟʥʠʭ ʚʠʜʘʭ 

ʛʥʫʯʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ῐ ʚʽʜ ʛʥʫʯʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʢʦʤʽʨʦʢ 

(ɻɺʂ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʋ, 

ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʪʘ ʽʥʰʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʜʦ ʢʦʤʧôʁʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʛʥʫʯʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ 

(ʂɯɻɺʉ), ʱʦ ʻ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʨʝʘʣʽʟʘʮʽʾ ʛʥʫʯʢʠʭ ʤʘʣʦʣʶʜʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʟʤʽʩʪʫ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʻ 

ʨʦʟʫʤʽʥʥʷ ʟʤʽʩʪʦʚʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʚʠʟʥʘʯʝʥʴ, ʩʭʝʤ, ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʨʘʟʽʚ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʪʝʭʥʦʣʦʛʽʶ. 

ɿʘʩʚʦʻʥʠʡ ʤʘʪʝʨʽʘʣ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʥʘʜʘʻ ʪʘ ʟʘʢʨʽʧʣʷʻ ʥʘʚʠʯʢʠ ʫ ʚʠʨʽʰʝʥʥʽ ʨʝʘʣʴʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ ʷʢ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʤʽʩʪʫ (ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 131 ʪʘ 133), ʪʘʢ ʽ ʱʦʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧ`ʶʪʝʨʠʟʘʮʽʾ 

ʧʨʠ ʨʦʟʚ`ʷʟʫʚʘʥʥʽ ʮʠʭ ʟʘʚʜʘʥʴ (ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 151). 

 
 



7 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 
 

ɼʝʪʘʣʽ, ʷʢʽ ʤʘʶʪʴ ʬʦʨʤʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ, ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ 

ʢʣʘʩʠ: ʚʘʣʠ, ʚʪʫʣʢʠ ʪʘ ʜʠʩʢʠ. 

ɼʦ ʢʣʘʩʫ ʚʘʣʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʚʘʣʠ, ʦʩʽ, ʧʘʣʴʮʽ, ʮʘʧʬʠ ʪʦʱʦ. ʎʽ ʜʝʪʘʣʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʦʙʝʨʪʘʥʥʷ ï 

ʮʠʣʽʥʜʨʠʯʥʦʶ, ʽʥʦʜʽ ʢʦʥʽʯʥʦʶ ʪʘ ʜʝʢʽʣʴʢʦʤʘ ʪʦʨʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 

ɼʦ ʢʣʘʩʫ ʚʪʫʣʦʢ ʚʽʜʥʦʩʷʪʴʩʷ ʚʪʫʣʢʠ, ʚʢʣʘʜʠʰʽ, ʛʽʣʴʟʠ, ʙʫʢʩʠ ʪʦʱʦ. 

ʎʽ ʜʝʪʘʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɼʦ ʢʣʘʩʫ ʜʠʩʢʽʚ ʚʭʦʜʷʪʴ ʚʣʘʩʥʝ ʜʠʩʢʠ, ʰʢʽʚʠ, ʤʘʭʦʚʠʢʠ, ʢʽʣʴʮʷ, 

ʬʣʘʥʮʽ ʪʦʱʦ, ʪʦʙʪʦ ʪʘʢʽ ʜʝʪʘʣʽ, ʫ ʷʢʠʭ ʜʦʚʞʠʥʘ (ʰʠʨʠʥʘ) ʟʥʘʯʥʦ ʤʝʥʰʘ 

ʟʘ ʜʽʘʤʝʪʨ. 

ɺʘʣʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʨʦʢʘʪʫ. ɺ ʫʤʦʚʘʭ ʩʝʨʽʡʥʦʛʦ ʪʘ 

ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʛʦʪʦʚʢʠ ʩʭʽʜʯʘʩʪʠʭ ʚʘʣʽʚ ʜʦʮʽʣʴʥʦ ʚʠʛʦʪʦʚʣʷʪʠ 

ʰʪʘʤʧʫʚʘʥʥʷʤ ʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ï ʣʠʪʪʷʤ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʘʣʽʚ ʽʟ ʧʨʫʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʘʛʦʪʽʚʝʣʴʥʽ ʦʧʝʨʘʮʽʾ: ʧʨʘʚʢʘ (ʚʠʧʨʘʚʣʝʥʥʷ), ʦʙʜʠʨʘʥʥʷ, 

ʨʦʟʨʽʟʘʥʥʷ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʮʝʥʪʨʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.1. 

 

1.1. ɺʠʧʨʘʚʣʝʥʥʷ, ʦʙʜʠʨʘʥʥʷ ʪʘ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ 

 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʫʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʪʘ 

ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʚʘʣʽʚ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʦʩʝʡ ʧʨʘʚʠʪʴʩʷ ʫ 

ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. ɿʘʛʦʪʦʚʢʠ ʫ ʚʠʛʣʷʜʽ ʧʦʢʦʚʦʢ ʽ ʰʪʘʤʧʦʚʦʢ ʟʘ ʟʥʘʯʥʠʭ 

ʾʭ ʜʽʘʤʝʪʨʽʚ ʽ ʜʦʚʞʠʥ ʧʨʘʚʣʷʪʴʩʷ ʫ ʥʘʛʨʽʪʦʤʫ ʩʪʘʥʽ ʧʽʜ ʤʦʣʦʪʘʤʠ. 

ʄʦʞʣʠʚʘ ʧʨʘʚʢʘ ʧʨʫʪʢʽʚ ʽ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʚʘʣʽʚ ʥʘ ʧʨʝʩʘʭ. ʇʝʨʝʜ 

ʧʨʘʚʢʦʶ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʧʨʠʟʤʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʚʠʧʨʘʚʣʝʥʥʶ. ʅʘ ʮʠʭ ʧʨʠʟʤʘʭ ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʽ 

ʧʨʘʚʣʷʪʴʩʷ. 

ʇʨʠ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʘʣʽʚ ʽʟ ʧʨʫʪʢʽʚ ʦʩʪʘʥʥʽ ʧʨʘʚʣʷʪʴ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʘʚʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʇʨʘʚʠʣʴʥʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʦʙʝʨʪʦʚʠʡ ʙʘʨʘʙʘʥ, ʫ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ, 

ʷʢ ʧʨʘʚʠʣʦ, ʪʨʠ ʧʘʨʠ ʨʦʣʠʢʽʚ ʽʟ ʧʝʨʝʭʨʝʩʥʠʤʠ ʦʩʷʤʠ ʽ ʬʦʨʤʦʶ 

ʛʽʧʝʨʙʦʣʦʾʜʘ ʦʙʝʨʪʘʥʥʷ. ʇʨʠ ʧʨʦʰʪʦʚʭʫʚʘʥʥʽ ʧʨʫʪʢʘ ʤʽʞ ʮʠʤʠ 

ʨʦʣʠʢʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʧʨʘʚʣʝʥʥʷ ʡʦʛʦ ʦʩʽ. 
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ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʦʩʽ ʧʨʫʪʢʘ ʽ ʥʝʦʙʭʽʜʥʦʾ 

ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʧʨʫʪʢʠ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʙʘʨʘʙʘʥ ʚʽʜ 1 ʜʦ 6 

ʨʘʟʽʚ. ʊʦʯʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʜʦʩʷʛʘʻ 0,1ï0,2 ʤʤ ʥʘ 1 ʤ ʜʦʚʞʠʥʠ ʧʨʫʪʢʘ. 

ɼʣʷ ʦʙʜʠʨʘʥʥʷ ʧʨʫʪʢʽʚ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʾ ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʟʮʝʥʪʨʦʚʦ-ʦʙʜʠʨʥʽ ʚʝʨʩʪʘʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʦʙʜʠʨʘʥʥʷ ʧʨʫʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 15 ʜʦ 80 ʤʤ 

ʪʘ ʜʦʚʞʠʥʦʶ ʜʦ 7 ʤ. 

ʅʘ ʰʪʫʯʥʽ ʟʘʛʦʪʦʚʢʠ ʧʨʫʪʢʠ ʨʦʟʨʽʟʘʶʪʴ ʥʘ ʧʨʠʚʦʜʥʠʭ ʥʦʞʽʚʢʘʭ, 

ʜʠʩʢʦʚʠʭ, ʩʪʨʽʯʢʦʚʠʭ, ʬʨʠʢʮʽʡʥʠʭ, ʝʣʝʢʪʨʦʬʨʠʢʮʽʡʥʠʭ ʧʠʣʢʘʭ ʥʘ 

ʪʦʢʘʨʥʦ-ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʟ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʚʽʜʨʽʟʥʠʤʠ ʨʽʟʮʷʤʠ), 

ʚʽʜʨʽʟʥʠʭ ʘʚʪʦʤʘʪʘʭ, ʚʝʨʩʪʘʪʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʪʦʥʢʠʤ ʘʙʨʘʟʠʚʥʠʤ 

ʢʨʫʛʦʤ (ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʚʠʯʘʡʥʦ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ). 

ʇʨʫʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʨʦʟʨʽʟʘʪʠ ʪʘʢʦʞ ʥʘ ʧʨʝʩʘʭ ʽ ʥʦʞʠʮʷʤʠ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ 

ʢʦʚʘʣʴʩʴʢʠʭ ʮʝʭʽʚ. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʨʦʟʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʛʘʟʦʚʝ (ʘʚʪʦʛʝʥʥʝ), ʘʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʝ, 

ʝʣʝʢʪʨʦʽʩʢʨʦʚʝ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʨʦʟʨʽʟʘʥʥʷ. 

ʇʨʠ ʨʦʟʨʽʟʘʥʥʽ ʢʨʫʛʣʠʭ ʧʨʫʪʢʽʚ ʘʙʦ ʙʘʣʦʢ ʪʘʚʨʦʚʦʛʦ, ʜʚʦʪʘʚʨʦʚʦʛʦ, 

ʰʚʝʣʝʨʥʦʛʦ ʧʨʦʬʽʣʽʚ ʜʠʩʢʦʚʦʶ ʧʠʣʢʦʶ ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʽʨʫ ʧʨʦʭʦʜʞʝʥʥʷ ʧʠʣʢʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʨʠ 

ʨʽʚʥʦʤʽʨʥʽʡ ʧʦʜʘʯʽ ʧʠʣʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʢʽ ʟʤʽʥʠ ʩʠʣʠ ʨʽʟʘʥʥʷ. ʎʽ 

ʟʤʽʥʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʚʝʨʩʪʘʪʘ, ʚʠʢʣʠʢʘʶʯʠ ʟʥʘʯʥʽ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʢʨʝʤʠʭ ʡʦʛʦ ʯʘʩʪʠʥʘʭ. ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʟʥʘʯʘʪʠ ʧʦʜʘʯʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʝʣʠʯʠʥʦʶ ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ, ʱʦ 

ʨʦʟʨʽʟʘʻʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʝʨʩʪʘʪ ʟʘʚʞʜʠ 

ʧʨʘʮʶʚʘʚ ʟ ʦʜʥʘʢʦʚʦʶ ʩʠʣʦʶ ʨʽʟʘʥʥʷ, ʪʦʙʪʦ ʟʽ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ 

ʧʦʜʘʯʽ. ʎʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʭʘʥʽʟʤʦʤ ʛʽʜʨʘʚʣʽʯʥʦʾ ʧʦʜʘʯʽ, ʷʢʠʤ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʜʠʩʢʦʚʽ ʧʠʣʢʠ. ɻʽʜʨʘʚʣʽʯʥʽ ʩʠʩʪʝʤʠ ʧʦʜʘʯ 

ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʤʝʭʘʥʽʯʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʽ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʧʦʜʘʯʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʝʨʩʪʘʪ 

ʧʨʘʮʶʻ ʟʘ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. ʉʫʯʘʩʥʽ ʜʠʩʢʦʚʽ ʧʠʣʢʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʪʘʢʦʞ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʟʘʪʠʩʢʥʠʤʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤʠ. 

ʌʨʠʢʮʽʡʥʦʶ (ʘʙʦ ʙʝʟʟʫʙʦʶ) ʧʠʣʢʦ ʁ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʥʢʠʡ ʜʠʩʢ, ʱʦ 

ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 100ï140 ʤ/ʩ. 

ʇʦʻʜʥʘʥʥʷ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ ʪʘ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʪʝʨʪʷ ʪʘ ʥʘʛʨʽʚʘʥʥʷ ʯʘʩʪʦʢ ʤʝʪʘʣʫ ʫ ʧʨʦʨʽʟʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʧʨʠ ʷʢʽʡ ʧʦʯʠʥʘʻʪʴʩʷ ʧʣʘʚʣʝʥʥʷ. ʈʦʟʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʚʠʜʘʣʷʻʪʴʩʷ ʟ 

ʧʨʦʨʽʟʫ ʩʘʤʠʤ ʞʝ ʜʠʩʢʦʤ, ʱʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʚʽʪʨʷʤ ʽ ʚʦʜʦʶ. ɼʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʪʷ ʥʘ ʧʦʚʝʨʭʥʶ ʜʠʩʢʘ ʦʩʪʘʥʥʽʡ ʚʠʢʦʥʫʶʪʴ ʟ ʯʘʩʪʦʶ 

ʥʘʩʽʯʢʦʶ, ʱʦ ʜʝʱʦ ʟʙʽʣʴʰʫʻ ʰʠʨʠʥʫ ʧʨʦʧʠʣʫ. ʇʦʜʘʯʘ ʜʠʩʢʘ ʙʫʚʘʻ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 10 

 

 

ʨʫʯʥʦʶ ʪʘ ʤʝʭʘʥʽʯʥʦʶ. ʌʨʠʢʮʽʡʥʽ ʧʠʣʢʠ ʨʦʟʨʽʟʘʶʪʴ ʤʘʪʝʨʽʘʣ ʟ ʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ ʧʨʠʚʦʜʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʚʝʣʠʢʦʾ 

ʧʦʪʫʞʥʦʩʪʽ. ʌʨʠʢʮʽʡʥʠʤʠ ʧʠʣʢʘʤʠ ʨʦʟʨʽʟʘʶʪʴ ʟʘʛʘʨʪʦʚʘʥʽ ʩʪʘʣʝʚʽ 

ʜʝʪʘʣʽ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʨʽʟʘʥʥʶ ʟʚʠʯʘʡʥʠʤʠ ʧʠʣʢʘʤʠ. 

ɽʣʝʢʪʨʠʯʥʘ ʬʨʠʢʮʽʡʥʘ ʧʠʣʢʘ ʨʦʟʨʽʟʘʻ ʤʘʪʝʨʽʘʣ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʙʦʪʠ ʬʨʠʢʮʽʡʥʦʾ (ʙʝʟʟʫʙʦʾ) ʧʠʣʢʠ ʟ ʚʦʣʴʪʦʚʦʶ ʜʫʛʦʶ. ɼʠʩʢ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ, ʟôʻʜʥʘʥʠʡ ʟ ʦʜʥʠʤ ʧʦʣʶʩʦʤ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʘ 

ʤʘʪʝʨʽʘʣ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ, ï ʟ ʽʥʰʠʤ. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚʦʣʴʪʦʚʘ 

ʜʫʛʘ, ʤʝʪʘʣ ʫ ʧʨʦʨʽʟʽ ʧʣʘʚʠʪʴʩʷ, ʘ ʦʙʝʨʪʦʚʠʡ ʜʠʩʢ ʪʽʣʴʢʠ ʚʠʜʘʣʷʻ 

ʨʦʟʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ. ʇʦʚʝʨʭʥʷ ʤʝʪʘʣʫ ʫ ʧʨʦʨʽʟʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʨʽʚʥʦʶ ʪʘ ʯʠʩʪʦʶ. 

ɺʽʜʨʽʟʥʽ ʚʝʨʩʪʘʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʢʨʫʛʣʠʭ ʽ 

ʰʝʩʪʠʛʨʘʥʥʠʭ ʧʨʫʪʢʽʚ ʪʘ ʪʨʫʙ. ʋ ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʥʘ ʤʽʮʥʽʡ ʩʪʘʥʠʥʽ 

ʨʦʟʪʘʰʦʚʘʥʘ ʧʝʨʝʜʥʷ ʙʘʙʢʘ ʟ ʧʫʩʪʦʪʽʣʠʤ ʰʧʠʥʜʝʣʝʤ, ʟ ʦʙʦʭ ʢʽʥʮʽʚ 

ʷʢʦʛʦ ʨʦʟʤʽʱʝʥʽ ʟʘʪʠʩʢʥʽ ʩʘʤʦʮʝʥʪʨʽʚʥʽ ʧʘʪʨʦʥʠ. ʇʝʨʝʚʘʛʦʶ ʮʠʭ 

ʚʝʨʩʪʘʪʽʚ ʻ ʚʝʣʠʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʨʦʩʪʦʪʘ ʽ ʥʝʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʩʘʤʦʛʦ ʚʝʨʩʪʘʪʘ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ (ʨʽʟʮʽʚ). ʅʝʜʦʣʽʢʦʤ ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘʪʽʚ 

ʻ ʰʠʨʦʢʠʡ ʧʨʦʨʽʟ (3ï5 ʤʤ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʾ ʚʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʚʽʜʨʽʟʥʽ ʚʝʨʩʪʘʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʜʚʦʤʘ ʩʫʧʦʨʪʘʤʠ: 

ʧʝʨʝʜʥʽʤ ʽ ʟʘʜʥʽʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ ʜʚʦʤʘ ʨʽʟʮʷʤʠ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘʪʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʪʘʢʦʞ 

ʧʨʠʩʪʨʦʻʤ, ʱʦ ʨʝʛʫʣʶʻ ʪʘ ʧʽʜʪʨʠʤʫʻ ʧʦʩʪʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ. ʇʨʠ 

ʨʦʟʨʽʟʘʥʥʽ ʧʨʫʪʢʘ (ʯʠ ʚʘʣʘ) ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʨʽʟʮʽʚ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ 

ʟʘʛʦʪʦʚʢʠ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʟʘ ʦʜʥʘʢʦʚʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 

ʚʝʨʩʪʘʪʘ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʧʨʫʪʢʘ ʚ ʤʽʩʮʽ ʨʦʟʨʽʟʘʥʥʷ 

ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ. ʋ ʚʝʨʩʪʘʪʘʭ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʽʟʘʥʥʷ 

ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʨʽʟʮʽʚ ʜʦ ʦʩʽ ʧʨʫʪʢʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 

ʚʝʨʩʪʘʪʘ ʫʚʝʩʴ ʯʘʩ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʱʦ ʧʨʠʩʢʦʨʶʻ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ 

ʚʽʜʨʽʟʘʥʥʷ. 

ɺʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʪʦʥʢʠʤ ʘʙʨʘʟʠʚʥʠʤ ʢʨʫʛʦʤ, ʩʣʫʞʘʪʴ 

ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ ʪʘ ʪʨʫʙ. ɸʙʨʘʟʠʚʥʽ ʢʨʫʛʠ ʝʣʘʩʪʠʯʥʽ, ʪʦʚʱʠʥʦʶ 

2ï3 ʤʤ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʪʨʘʪʘ ʤʝʪʘʣʫ ʥʘ ʧʨʦʨʽʟ ʥʝʟʥʘʯʥʘ. ʇʨʠ ʨʦʟʨʽʟʘʥʥʽ 

ʪʨʫʙ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʪʘʪʠ ʥʘʚʢʦʣʦ ʦʩʽ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʽʟʘʥʥʷ ʘʙʨʘʟʠʚʥʠʤʠ ʢʨʫʛʘʤʠ ʜʦʩʠʪʴ ʚʠʩʦʢʘ, 

ʥʘʧʨʠʢʣʘʜ, ʧʨʫʪʦʢ ʜʽʘʤʝʪʨʦʤ 40ï50 ʤʤ ʨʦʟʨʽʟʘʻʪʴʩʷ ʟʘ 5ï6 ʩ. 

ʈʦʟʨʽʟʘʥʥʷ ʥʘ ʽʥʰʠʭ ʚʝʨʩʪʘʪʘʭ. ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʩʧʦʩʦʙʽʚ, 

ʧʨʫʪʢʠ, ʪʨʫʙʠ ʪʘ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʰʪʘʤʧʫʚʘʥʥʷʤ, ʢʫʚʘʥʥʷʤ, 

ʚʠʣʠʚʘʥʥʷʤ, ʨʦʟʨʽʟʘʶʪʴʩʷ ʥʘ ʟʚʠʯʘʡʥʠʭ ʪʦʢʘʨʥʠʭ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʬʨʝʟʝʨʥʠʭ ʪʘ ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ɺʩʽ ʮʽ ʩʧʦʩʦʙʠ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʽ 



11 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʝ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʮʝʭʘʭ ʽ 

ʚʽʜʜʽʣʝʥʥʷʭ, ʘ ʚ ʥʝʚʝʣʠʢʠʭ ʤʝʭʘʥʽʯʥʠʭ ʮʝʭʘʭ. ʈʦʟʨʽʟʘʥʥʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʽʜʨʽʟʥʠʤʠ ʬʨʝʟʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʝʱʦ ʯʘʩʪʽʰʝ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ, ʪʨʫʙ ʪʘ ʽʥʰʠʭ ʧʨʦʬʽʣʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʦʚʠʤʠ ʤʝʪʦʜʘʤʠ: ʘʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʠʤ, ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʤ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ, ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ, ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ, ʚʠʙʫʭʫ ʪʘ ʧʣʘʟʤʦʚʠʤ ʩʪʨʫʤʝʥʝʤ. 

 

1.2. ʎʝʥʪʨʫʚʘʥʥʷ 

 

ʎʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʚ ʜʝʪʘʣʷʭ ʪʠʧʫ ʚʘʣʽʚ ʻ ʙʘʟʦʶ ʜʣʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ, 

ʷʢ ʦʙʪʦʯʫʚʘʥʥʷ, ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ, ʰʣʽʬʫʚʘʥʥʷ, ʥʘʨʽʟʘʥʥʷ ʰʣʽʮʽʚ ʪʦʱʦ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʚʠʛʦʪʦʚʣʝʥʠʭ ʜʝʪʘʣʝʡ. ʎʝʥʪʨʦʚʽ 

ʦʪʚʦʨʠ ʚ ʪʘʢʠʭ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʷʢ ʟʝʥʢʝʨʠ, ʨʦʟʚʝʨʪʢʠ, ʤʽʪʯʠʢʠ 

ʪʦʱʦ, ʧʦʪʨʽʙʥʽ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʙʨʦʙʢʠ, ʘʣʝ ʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʪʦʯʫʚʘʥʥʷ 

ʪʘ ʧʝʨʝʪʦʯʫʚʘʥʥʷ ʾʭ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʠ ʨʝʤʦʥʪʥʠʭ ʨʦʙʦʪʘʭ ʟʙʝʨʝʞʝʥʠʤʠ ʮʝʥʪʨʦʚʠʤʠ ʦʪʚʦʨʘʤʠ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʷʢ ʙʘʟʘʤʠ ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʟʥʦʰʝʥʠʭ ʘʙʦ ʫʰʢʦʜʞʝʥʠʭ 

ʰʠʡʦʢ ʚʘʣʽʚ, ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʠ ʽʥʰʠʭ 

ʦʧʝʨʘʮʽʷʭ. 

ʏʝʨʝʟ ʪʘʢʝ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʘʚʠʣʴʥʦ ʟʘʩʚʝʨʜʣʝʥʽ ʽ ʤʘʪʠ ʜʦʩʪʘʪʥʽ ʨʦʟʤʽʨʠ, ʘ ʾʭʥʷ ʢʦʥʫʩʥʽʩʪʴ 

ʧʦʚʠʥʥʘ ʪʦʯʥʦ ʟʙʽʛʘʪʠʩʴ ʟ ʢʦʥʫʩʥʽʩʪʶ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʽʚ. ʇʨʠ 

ʥʝʜʦʪʨʠʤʘʥʥʽ ʮʠʭ ʚʠʤʦʛ ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ ʬʦʨʤʫ, 

ʨʦʟʤʽʨʠ ʪʘ ʫʰʢʦʜʞʫʶʪʴ ʮʝʥʪʨʠ ʚʝʨʩʪʘʪʽʚ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʮʝʥʪʨʠ ʚʝʨʩʪʘʪʽʚ, ʽ ʪʦʤʫ 

ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʥʘ ʟʘʛʦʪʦʚʢʘʭ (ʜʝʪʘʣʷʭ) ʦʪʨʠʤʫʶʪʴ ʟ ʢʫʪʦʤ ʢʦʥʫʩʘ 60°. 

ɯʥʦʜʽ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ, ʚʘʞʢʠʭ ʜʝʪʘʣʝʡ ʮʝʡ ʢʫʪ ʟʙʽʣʴʰʫʶʪʴ ʜʦ 75ï

90°. ʎʝʥʪʨ ʚʝʨʩʪʘʪʘ ʧʦʚʠʥʝʥ ʜʦʪʠʢʘʪʠʩʷ ʜʦ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ 

ʟʘʛʦʪʦʚʢʠ (ʜʝʪʘʣʽ) ʣʠʰʝ ʧʦ ʧʦʚʝʨʭʥʽ ʢʦʥʫʩʘ. ʋ ʮʝʥʪʨʦʚʦʤʫ ʦʪʚʦʨʽ 

ʚʝʨʰʠʥʘ ʮʝʥʪʨʘ ʥʝ ʧʦʚʠʥʥʘ ʢʦʥʪʘʢʪʫʚʘʪʠ ʽʟ ʟʘʛʦʪʦʚʢʦʶ. ʊʦʤʫ ʮʝʥʪʨʦʚʽ 

ʦʪʚʦʨʠ (ʨʠʩ. 1.2) ʟʘʚʞʜʠ ʤʘʶʪʴ ʮʠʣʽʥʜʨʠʯʥʫ ʯʘʩʪʠʥʫ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ 

d  ʽ ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ ʟ ʥʘʡʙʽʣʴʰʠʤ ʜʽʘʤʝʪʨʦʤ 1d  ʽ ʢʫʪʦʤ ʢʦʥʫʩʘ 60° 

(ʬʦʨʤʘ ɸ). ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ ʤʘʻ ʱʝ ʡ ʜʨʫʛʫ ʢʦʥʽʯʥʫ 

ʧʦʚʝʨʭʥʶ ʟ ʙʽʣʴʰʠʤ ʜʽʘʤʝʪʨʦʤ 2d  ʪʘ ʢʫʪʦʤ ʧʨʠ ʚʝʨʰʠʥʽ ʢʦʥʫʩʘ 120° 

(ʬʦʨʤʘ ɺ). ʎʝ ʨʦʙʠʪʴʩʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚʠ ʥʘ ʪʦʨʮʷʭ ʚʘʣʘ ʟʘʜʠʨʦʢ 

ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ ʟʥʦʰʫʚʘʥʥʽ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʪʘ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʧʘʜʢʦʚʠʭ ʫʰʢʦʜʞʝʥʴ ʪʦʨʮʽʚ ʚʘʣʘ. ʎʝ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʨʽʟʘʪʠ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 12 

 

 

ʮʽ ʪʦʨʮʽ ʙʝʟ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ. ʋ ʜʝʪʘʣʷʭ 

ʟʥʘʯʥʦʾ ʤʘʩʠ ʪʘ ʨʦʟʤʽʨʽʚ, ʦʙʨʦʙʢʘ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ 

ʮʝʭʫ ʘʙʦ ʚ ʨʽʟʥʠʭ ʮʝʭʘʭ ʽʟ ʧʨʦʤʽʞʥʠʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʫ ʮʝʥʪʨʦʚʦʤʫ ʛʥʽʟʜʽ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʦʜʦʚʞʝʥʘ 

ʮʠʣʽʥʜʨʠʯʥʘ ʯʘʩʪʠʥʘ, ʫ ʷʢʽʡ ʥʘʨʽʟʘʻʪʴʩʷ ʨʽʟʴ (ʨʠʩ. 1.2, ʬʦʨʤʠ F ʪʘ ʅ). 

ʇʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʜʝʪʘʣʽ ʚ ʮʴʦʤʫ ʦʪʚʦʨʽ ʬʽʢʩʫʻʪʴʩʷ ʨʽʟʘʣʴʥʘ ʧʨʦʙʢʘ. 

ʎʷ ʧʨʦʙʢʘ ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʣʷ ʧʽʜʚʽʰʫʚʘʥʥʷ ʜʝʪʘʣʽ ʫ ʚʠʧʘʜʢʫ ʾʾ 

ʪʝʨʤʦʦʙʨʦʙʢʠ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʩʪʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʪʷʞʢʠ). 
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ʈʠʩ. 1.2. ʎʝʥʪʨʦʚʽ ʦʪʚʦʨʠ 
 

ɿ ʤʝʪʦʶ ʩʘʤʦʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʦʩʽ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ ʮʝʥʪʨʦʚʦʛʦ ʛʥʽʟʜʘ ʜʝʪʘʣʽ (ʨʠʩ. 1.2, 

ʬʦʨʤʘ R). 

ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ- ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ, ʪʦʢʘʨʥʠʭ ʽ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʚ 

ʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ï ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʦʜʥʦ- ʯʠ 

ʜʚʦʩʪʦʨʦʥʥʽʭ ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʬʨʝʟʝʨʥʦ-

ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʚʠʢʦʥʫʶʪʴ ʮʝʥʪʨʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʟʘʛʦʪʦʚʦʢ. 

ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʶʪʴ ʜʚʦʤʘ ʚʠʜʘʤʠ ʽʥʩʪʨʫʤʝʥʪʽʚ: 

ʩʧʽʨʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ, ʷʢʠʤʠ ʩʚʝʨʜʣʷʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ ʤʘʣʦʛʦ 

ʜʽʘʤʝʪʨʘ (ʨʠʩ. 1.3, ʘ), ʪʘ ʟʝʥʢʽʚʢʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ 

(ʨʠʩ. 1.3, ʚ). 

ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʯʘʩʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʮʝʥʪʨʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ (ʨʠʩ. 1.3, ʙ, ʛ) ʥʘ 
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ʜʚʦʩʪʦʨʦʥʥʽʭ ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʆʙʠʜʚʘ ʪʦʨʮʽ ʚʘʣʘ ʮʝʥʪʨʫʶʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ. 

 

 
 

 

 

 
 ʘ) ʚ) 

ʙ) ʛ) 
 

ʈʠʩ. 1.3. ɯʥʩʪʨʫʤʝʥʪʠ ʪʘ ʩʭʝʤʠ ʮʝʥʪʨʫʚʘʥʥʷ: 

ʘ ï ʩʧʽʨʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ; 

ʙ ï ʟʝʥʢʽʚʢʘʤʠ; 

ʚ, ʛ ï ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʙʽʥʦʚʘʥʽ ʮʝʥʪʨʫʚʘʣʴʥʽ ʩʚʝʨʜʣʘ 

 

ʅʘ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 1.4, ʘ) ʥʘ  ʟʘʛʦʪʦʚʮʽ 

ʩʧʦʯʘʪʢʫ ʬʨʝʟʝʨʫʶʪʴʩʷ ʪʦʨʮʝʚʽ ʧʦʚʝʨʭʥʽ ʦʜʥʦʯʘʩʥʦ ʟ ʦʙʦʭ ʢʽʥʮʽʚ, ʧʽʩʣʷ 

ʯʦʛʦ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʮʝʥʪʨʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ ʩʚʝʨʜʣʷʪʴʩʷ ʦʪʚʦʨʠ. 

ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʪʦʨʮʽʚ ʽ 

ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʰʠʨʦʢʠʭ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʨʽʟʮʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʨʘʟʦʤ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʮʝʥʪʨʫʚʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ 

ʛʦʣʦʚʮʽ, ʢʨʝʩʣʝʥʥʷ ʷʢʦʾ ʥʘʚʝʜʝʥʝ ʥʘ ʨʠʩ. 1.4, ʙ. ʈʦʟʪʘʰʫʚʘʥʥʷ 

ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ ʩʚʝʨʜʣʘ ʚʽʜʥʦʩʥʦ ʨʽʟʮʽʚ ʨʝʛʫʣʶʻʪʴʩʷ ʛʚʠʥʪʦʤ 2 ʯʝʨʝʟ 

ʣʘʪʫʥʥʫ ʧʨʦʙʢʫ 3. ɻʚʠʥʪ 4 ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʚʦʨʦʪʫ ʧʨʦʙʢʠ ʧʨʠ 

ʨʝʛʫʣʶʚʘʥʥʽ ʚʠʣʴʦʪʫ ʩʚʝʨʜʣʘ 9. ɿʘʤʽʩʪʴ ʨʽʟʮʷ 6, ʱʦ ʟʥʽʤʘʻ ʬʘʩʢʫ, ʚ 

ʛʦʣʦʚʮʽ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʽʟʝʮʴ ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʧʦʚʽʜʢʦʚʦʛʦ 

ʢʽʥʮʷ ʟʘʛʦʪʦʚʢʠ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʦʥʮʝʥʪʨʠʯʥʦʩʪʽ ʮʽʻʾ 

ʧʦʚʝʨʭʥʽ ʟ ʮʝʥʪʨʦʚʠʤ ʦʪʚʦʨʦʤ ʽ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʩʪʫʧʥʝ 

ʦʙʪʦʯʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟ ʦʜʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʝʟ ʾʾ ʧʦʚʦʨʦʪʫ.  
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ʈʠʩ. 1.4. ʉʭʝʤʠ ʮʝʥʪʨʫʚʘʥʥʷ: 

ʘ ï ʦʙʨʦʙʢʘ ʥʘ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ; 

ʙ ï ʢʦʥʩʪʨʫʢʮʽʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʛʦʣʦʚʢʠ ʜʣʷ ʧʽʜʨʽʟʘʥʥʷ 

ʪʦʨʮʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 30 ʤʤ; 

ʚ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʪʦʢʘʨʥʦʤʫ 

ʚʝʨʩʪʘʪʽ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ; 

ʛ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʪʦʢʘʨʥʦʤʫ 

ʚʝʨʩʪʘʪʽ ʙʝʟ ʛʦʣʦʚʢʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ; 

ʜ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʤʫ ʚʝʨʩʪʘʪʽ; 

ʝ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʥʘʧʽʚʘʚʪʦʤʘʪʽ 
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ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʧʽʜʨʽʟʥʠʡ ʨʽʟʝʮʴ ʦʩʥʘʱʝʥʠʡ ʧʣʘʩʪʠʥʢʦʶ ʪʚʝʨʜʦʛʦ 

ʩʧʣʘʚʫ, ʘ ʮʝʥʪʨʫʚʘʣʴʥʝ ʩʚʝʨʜʣʦ ʚʠʛʦʪʦʚʣʝʥʝ ʽʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ, 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʘʮʶʶʪʴ ʧʨʠʙʣʠʟʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ 

ʨʽʟʘʥʥʷ ʜʣʷ ʦʙʦʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʦʜʥʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʛʦʣʦʚʢʠ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʮʶ ʚ ʜʽʘʤʝʪʨʘʭ ʦʙʨʦʙʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʛʦʣʦʚʢʠ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʷ ʽ 

ʩʚʝʨʜʣʽʥʥʷ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʦʙʨʦʙʢʫ. 

ʇʨʠ ʨʦʙʦʪʽ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ (ʨʠʩ. 1.4, ʚ) ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ 

ʛʦʣʦʚʢʘ 1 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʰʧʠʥʜʝʣʴ ʚʝʨʩʪʘʪʘ. ɿʘʛʦʪʦʚʢʘ 2 ʢʨʽʧʠʪʴʩʷ ʚ 

ʩʘʤʦʮʝʥʪʨʽʚʥʦʤʫ ʟʘʪʠʩʢʥʦʤʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ 3 ʨʫʯʥʦʾ ʯʠ ʧʥʝʚʤʘʪʠʯʥʦʾ 

ʜʽʾ, ʱʦ ʟʘʢʨʽʧʣʝʥʝ ʥʘ ʢʘʨʝʪʮʽ ʩʫʧʦʨʪʘ, ʽ ʦʜʝʨʞʫʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ 

ʧʦʜʘʯʽ ʜʦ ʫʧʦʨʘ 5. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʜʦʚʞʠʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʠʡ ʫʧʦʨ 4. 

ʄʦʞʣʠʚʠʡ ʽʥʰʠʡ ʚʘʨʽʘʥʪ ʦʙʨʦʙʢʠ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ (ʨʠʩ. 1.4, 

ʛ). ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʛʦʪʦʚʢʘ 3 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʦʪʚʽʨ ʰʧʠʥʜʝʣʷ ʜʦ 

ʫʧʦʨʘ 4 ʽ ʟʘʪʠʩʢʘʪ̒ʴʩʷ ʫ ʩʘʤʦʮʝʥʪʨʽʚʥʦʤʫ ʧʘʪʨʦʥʽ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ 

ʛʦʣʦʚʢʘ 2 ʢʨʽʧʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʜʝʨʞʘʚʢʠ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ 

1 ʚʝʨʩʪʘʪʘ. ɿʘ ʪʘʢʦʶ ʞ ʩʭʝʤʦʶ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʦʙʨʦʙʢʘ ʥʘ 

ʨʝʚʦʣʴʚʝʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʛʦʣʦʚʢʠ ʚ 

ʛʥʽʟʜʦ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ. ʎʝ ʞ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʬʨʝʟʝʨʥʦʤʫ ʚʝʨʩʪʘʪʽ (ʨʠʩ. 1.4, ʜ). 

ɺ ʫʩʽʭ ʪʨʴʦʭ ʩʭʝʤʘʭ ʦʙʨʦʙʣʷʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʧʝʨʰʠʡ ʪʦʨʝʮʴ, ʘ ʧʽʩʣʷ 

ʧʝʨʝʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ï ʜʨʫʛʠʡ. 

ʅʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʦʙʨʦʙʢʘ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʜʚʦʩʪʦʨʦʥʥʴʦʤʫ ʚʝʨʩʪʘʪʽ 

(ʨʠʩ. 1.4, ʝ) ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʫ ʥʝʩʢʣʘʜʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʤ ʚʝʨʩʪʘʪʦʤ (ʨʠʩ. 1.4, ʘ) ʮʝʡ ʚʝʨʩʪʘʪ ʟʘʤʽʩʪʴ 

ʯʦʪʠʨʴʦʭ ʰʧʠʥʜʝʣʽʚ ʤʘʻ ʣʠʰʝ ʜʚʘ ʽ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʥʝ ʧʦʪʨʽʙʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʦʜʘʯʽ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʪʦʨʮʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ L ï ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʤʤ; 

lʦ ï ʜʽʘʤʝʪʨ ʪʦʨʮʷ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʬʨʝʟʝʨʫʻʪʴʩʷ, ʤʤ; 

lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʻ 2ï5 ʤʤ; 

lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ, ʱʦ ʜʦʨʽʚʥʶʻ 2ï3 ʤʤ; 
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Sʭʚ ï ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ, ʤʤ/ʭʚ. 

 

1.3. ʆʙʪʦʯʫʚʘʥʥʷ 

 

ɿʘʛʦʪʦʚʢʘʤʠ ʜʣʷ ʚʘʣʽʚ ʩʣʫʞʘʪʴ ʧʨʦʢʘʪ, ʧʦʢʦʚʢʠ, ʰʪʘʤʧʦʚʢʠ ʪʘ, 

ʨʽʜʰʝ, ʚʽʜʣʠʚʢʠ. ʇʨʦʢʘʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʣʽʚ 

ʜʽʘʤʝʪʨʘʤʠ ʜʦ 150ï200 ʤʤ. 

ɼʣʷ ʟʘʛʦʪʦʚʦʢ ʛʣʘʜʢʠʭ ʚʘʣʽʚ ʧʽʜʙʠʨʘʻʪʴʩʷ ʧʨʦʢʘʪ ʜʽʘʤʝʪʨʘ, ʱʦ 

ʙʣʠʟʴʢʠʡ ʜʦ ʜʽʘʤʝʪʨʘ ʛʦʪʦʚʦʛʦ ʚʘʣʘ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʧʨʠʧʫʩʢʫ ʥʘ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʟ ʧʨʦʢʘʪʫ ʚʘʣʽʚ ʩʭʽʜʯʘʩʪʦʾ ʬʦʨʤʠ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʪʨʫʞʢʫ. ʊʦʤʫ ʚ ʩʝʨʽʡʥʦʤʫ ʪʘ ʦʩʦʙʣʠʚʦ ʚ 

ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʚʘʣʽʚ ʩʪʫʧʽʥʯʘʩʪʦʾ ʬʦʨʤʠ ʜʦʮʽʣʴʥʦ 

ʚʠʛʦʪʦʚʣʷʪʠ ʰʪʘʤʧʫʚʘʥʥʷʤ. 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʦʙʪʦʯʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʚʘʣʽʚ ʪʘ ʽʥʰʠʭ 

ʜʝʪʘʣʝʡ, ʱʦ ʤʘʶʪʴ ʬʦʨʤʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ: 

ï ʯʦʨʥʦʚʝ ï ʟ ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʢʠ ʜʦ 12-ʛʦ ʢʚʘʣʽʪʝʪʫ ʪʘ ʟ ʰʦʨʩʪʢʽʩʪʶ 

ʧʦʚʝʨʭʥʽ 160...40 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Rz; 

ï ʯʠʩʪʦʚʝ ï ʟ ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʢʠ ʜʦ 8-ʛʦ ʪʘ 9-ʛʦ ʢʚʘʣʽʪʝʪʽʚ ʽʟ 

ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʥʽ ʜʦ 2,5 ʤʢʤ ʧʦ Ra; 

ï ʯʠʩʪʦʚʝ ʪʦʯʥʝ ʽ ʪʦʥʢʝ ï ʟ ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʢʠ ʜʦ 7-ʛʦ ʢʚʘʣʽʪʝʪʫ ʽ ʟ 

ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʥʽ ʜʦ 0,16 ʤʢʤ ʧʦ Ra. 

ʆʙʨʦʙʢʘ ʜʝʪʘʣʝʡ, ʱʦ ʤʘʶʪʴ ʬʦʨʤʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ: ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʭ, ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ, 

ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ, ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʠʭ, ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ 

ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʪʘ ʘʚʪʦʤʘʪʘʭ. 

ʅʘ ʟʘʟʥʘʯʝʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ: 

ï ʦʙʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ ʽ ʬʘʩʦʥʥʠʭ 

ʧʦʚʝʨʭʦʥʴ;  

ï ʨʦʟʪʦʯʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʢʦʥʽʯʥʠʭ ʦʪʚʦʨʽʚ;  

ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ;  

ï ʧʨʦʪʦʯʫʚʘʥʥʷ ʢʘʥʘʚʦʢ ʽ ʟʥʷʪʪʷ ʬʘʩʦʢ;  

ï ʥʘʨʽʟʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ;  

ï ʩʚʝʨʜʣʽʥʥʷ; 

ï ʟʝʥʢʝʨʫʚʘʥʥʷ;  

ï ʨʦʟʚʝʨʪʘʥʥʷ;  

ï ʟʝʥʢʫʚʘʥʥʷ;  

ï ʮʝʥʪʨʫʚʘʥʥʷ;  

ï ʨʦʟʨʽʟʘʥʥʷ;  

ï ʥʘʢʘʪʫʚʘʥʥʷ ʨʠʬʣʝʥʴ ʪʦʱʦ. 
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ɼʝʪʘʣʽ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʚʝʨʩʪʘʪʘʭ ʪʦʢʘʨʥʦʾ ʛʨʫʧʠ, 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʮʝʥʪʨʘʭ ʚʝʨʩʪʘʪʘ ʘʙʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʧʘʪʨʦʥʽ ʥʘ 

ʧʣʘʥʰʘʡʙʽ. ɿʘʛʦʪʦʚʢʠ ʢʦʨʦʪʢʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʝʪʘʣʝʡ, ʧʦʢʦʚʢʠ, 

ʰʪʘʤʧʦʚʢʠ, ʚʽʜʣʠʚʢʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʫ ʪʨʠʢʫʣʘʯʢʦʚʠʭ ʽ ʨʽʜʰʝ ï ʫ 

ʯʦʪʠʨʠʢʫʣʘʯʢʦʚʠʭ ʧʘʪʨʦʥʘʭ, ʜʝʪʘʣʽ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʚ ʯʦʪʠʨʠʢʫʣʘʯʢʦʚʠʭ ʧʘʪʨʦʥʘʭ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʦʚʛʠʭ ʥʝʞʦʨʩʪʢʠʭ ʚʘʣʽʚ (ʟ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦʚʞʠʥʠ ʜʦ ʜʽʘʤʝʪʨʘ ʧʦʥʘʜ 10) ʚʠʢʦʥʫʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʶʥʝʪʽʚ, ʱʦ ʙʫʚʘʶʪʴ ʷʢ ʨʫʭʦʤʽ, ʪʘʢ ʽ ʥʝʨʫʭʦʤʽ (ʨʠʩ. 1.5 

ʪʘ 1.6). ʅʝʨʫʭʦʤʠʡ ʣʶʥʝʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʪʘʥʠʥʽ, ʘ ʨʫʭʦʤʠʡ ï ʥʘ 

ʢʘʨʝʪʮʽ ʚʝʨʩʪʘʪʘ. ʈʫʭʦʤʠʡ ʣʶʥʝʪ ʨʫʭʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʨʽʟʮʝʤ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʙʪʦʯʫʻʪʴʩʷ, ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʢʫʣʘʯʢʠ ʣʶʥʝʪʘ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʫʣʘʯʢʽʚ ʣʶʥʝʪʘ ʧʝʨʝʜ ʨʽʟʮʝʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʚʚʽʩʥʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʪʦʯʫʻʪʴʩʷ, ʟ 

ʽʥʰʦʶ, ʨʘʥʽʰʝ ʦʙʪʦʯʝʥʦʶ. ʆʩʪʘʥʥʷ ʢʦʥʪʘʢʪʫʻ ʟ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʝʨʝʜ 

ʨʽʟʮʝʤ ʢʫʣʘʯʢʘʤʠ ʣʶʥʝʪʘ. 

 

  
ʈʠʩ. 1.5. ʆʙʨʦʙʢʘ ʚʘʣʘ ʥʘ 

ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ 

ʚ ʮʝʥʪʨʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʨʫʭʦʤʦʛʦ ʣʶʥʝʪʘ 

ʈʠʩ. 1.6. ʆʙʨʦʙʢʘ ʚʘʣʘ ʥʘ 

ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʚ 

ʮʝʥʪʨʘʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʫʭʦʤʦʛʦ ʣʶʥʝʪʘ 

 

ʇʨʠ ʰʚʠʜʢʽʩʥʦʤʫ ʨʽʟʘʥʥʽ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʢʫʣʘʯʢʽʚ ʟ ʜʝʪʘʣʣʶ ʤʘʻ 

ʤʽʩʮʝ ʩʠʣʘ ʪʝʨʪʷ. ɼʣʷ ʾʾ ʟʤʝʥʰʝʥʥʷ ʢʫʣʘʯʢʠ ʟʘʤʽʥʶʶʪʴ ʦʙʝʨʪʦʚʠʤʠ 

ʨʦʣʠʢʘʤʠ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʚʘʣʽʚ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ (ʪʽʣ ʦʙʝʨʪʘʥʥʷ) ʟʘʟʚʠʯʘʡ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʽ ʦʧʝʨʘʮʽʾ: ʯʦʨʥʦʚʝ (ʧʦʧʝʨʝʜʥʻ) ʪʘ ʯʠʩʪʦʚʝ (ʦʩʪʘʪʦʯʥʝ) 

ʦʙʪʦʯʫʚʘʥʥʷ. ʇʨʠ ʯʦʨʥʦʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʟʥʽʤʘʶʪʴʩʷ ʚʝʣʠʢʽ ʯʘʩʪʠʥʠ 

ʧʨʠʧʫʩʢʫ, ʦʙʨʦʙʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʚʝʣʠʢʠʤʠ ʛʣʠʙʠʥʘʤʠ ʨʽʟʘʥʥʷ ʪʘ 

ʚʝʣʠʢʠʤʠ ʧʦʜʘʯʘʤʠ. ʇʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʪʦʙʪʦ ʚ 

ʫʤʦʚʘʭ ʩʝʨʽʡʥʦʛʦ ʪʘ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚ, ʯʦʨʥʦʚʝ ʦʙʪʦʯʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʢʨʝʤʠʭ ʚʝʨʩʪʘʪʘʭ, ʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 18 

 

 

ʚʝʨʩʪʘʪʘʤʠ ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ. ʏʦʨʥʦʚʝ (ʧʦʧʝʨʝʜʥʻ) 

ʦʙʪʦʯʫʚʘʥʥʷ ʚʘʣʽʚ, ʱʦ ʤʘʶʪʴ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʨʦʢʘʪʫ, ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʩʭʝʤʘʤʠ ʦʙʨʦʙʢʠ. 

ʅʘ ʨʠʩ. 1.7 ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʠ ʩʭʝʤʠ ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ 

(ʮʠʬʨʘʤʠ ʧʦʟʥʘʯʝʥʽ ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʧʝʨʝʭʦʜʽʚ, ʙʫʢʚʘʤʠ ï ʩʪʫʧʽʥʽ 

ʚʘʣʘ). ʅʘ ʚʠʙʽʨ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʭʝʤʠ ʚʧʣʠʚʘʶʪʴ ʚʝʣʠʯʠʥʠ ʧʨʠʧʫʩʢʽʚ ʥʘ 

ʦʢʨʝʤʠʭ ʩʪʫʧʽʥʷʭ ʚʘʣʘ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʪʫʧʽʥʝʡ: ʜʽʘʤʝʪʨʘ ʪʘ 

ʜʦʚʞʠʥʠ. ʅʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦʶ ʻ ʩʭʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʤʝʥʰʠʡ ʯʘʩ 

ʦʙʨʦʙʢʠ. 

 

 

ʘ) 
 

ʙ) 
 

ʚ) 

ʈʠʩ. 1.7. ʉʭʝʤʠ ʦʙʪʦʯʫʚʘʥʥʷ 

               ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ 
 

 

ʇʨʠ ʯʠʩʪʦʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʧʦʨʷʜʦʢ ʦʙʨʦʙʢʠ ʩʪʫʧʥ̔ʝʡ ʚʘʣʽʚ 

ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʟʘʜʘʥʠʭ ʙʘʟ, ʚʝʣʠʯʠʥ ʜʦʧʫʩʪʠʤʠʭ ʧʦʭʠʙʦʢ, ʨʦʟʤʽʨʽʚ 

ʦʢʨʝʤʠʭ ʩʪʫʧʥ̔ʝʡ ʪʘ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥ. ʇʨʠ ʦʙʪʦʯʫʚʘʥʥʽ 

ʚʘʣ̔ʚ ʽʟ ʟʥʘʯʥʦʶ ʨʽʟʥʠʮʝʶ ʚ ʜʽʘʤʝʪʨʘʭ ʧʝʨʰʦʾ (ʙʽʣʴʰ ʪʦʚʩʪʦʾ) ʪʘ 

ʢʽʥʮʝʚʦʾ (ʙʽʣʴʰ ʪʦʥʢʦʾ) ʩʪʦʨʽʥ ʥʝʦʙʭʽʜʥʦ ʷʢʥʘʡʤʝʥʰʝ ʧʦʩʣʘʙʣʷʪʠ ʚʘʣ 

ʧʨʠ ʦʙʨʦʙʮʽ, ʪʦʙʪʦ ʧʦʯʠʥʘʪʠ ʦʙʪʦʯʫʚʘʥʥʷ ʟ̔ ʩʪʫʧʥ̔ʝʡ ʥʘʡʙʽʣʴʰʦʛʦ 

ʜʽʘʤʝʪʨʘ, ʘ ʩʪʫʧʥ̔ʽ ʥʘʡʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ ʯʘʩʪʦ ʙʫʚʘʻ ʜʦʮʽʣʴʥʦ 

ʦʙʨʦʙʣʷʪʠ ʦʩʪʘʥʥʽʤʠ. 

ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʦʙʨʦʙʢʠ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ 

ʫʚʘʛʫ ʥʘ ʤʽʮʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʘ ʨʽʟʮʽʚ. 



19 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʇʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʫ ʮʝʥʪʨʘʭ ʽ ʧʘʪʨʦʥʘʭ ʯʘʩʪʠʥʠ ʭʦʤʫʪʠʢʽʚ, ʱʦ 

ʚʠʩʪʫʧʘʶʪʴ, ʪʘ ʢʫʣʘʯʢʠ ʧʘʪʨʦʥʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʧʦʙʽʞʥʠʤʠ 

ʚʽʜʢʠʜʥʠʤʠ ʦʛʦʨʦʜʞʝʥʥʷʤʠ ʯʠ ʢʦʞʫʭʘʤʠ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ. ʇʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʦʙʪʦʯʫʚʘʥʥʽ ʜʝʢʽʣʴʢʦʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨʪʘʥʥʷ ʜʝʢʽʣʴʢʦʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ-

ʨʽʟʮʷʤʠ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʧʝʨʘʮʽʡ. ʊʘʢʽ ʚʝʨʩʪʘʪʠ-ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ɿʘʟʚʠʯʘʡ ʙʘʛʘʪʦʨʽʟʮʝʚʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʜʚʘ ʩʫʧʦʨʪʠ: ʧʝʨʝʜʥʽʡ ʪʘ 

ʟʘʜʥʽʡ. ʇʝʨʝʜʥʽʡ ʩʫʧʦʨʪ, ʱʦ ʤʘʻ ʧʦʟʜʦʚʞʥʻ ʪʘ ʧʦʧʝʨʝʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʩʣʫʞʠʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʧʦʟʜʦʚʞʥʴʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʪʽʣ 

ʦʙʝʨʪʘʥʥʷ. ɿʘʜʥʽʡ ʩʫʧʦʨʪ, ʱʦ ʤʘʻ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʽʚ, ʧʨʦʨʽʟʘʥʥʷ ʢʘʥʘʚʦʢ ʽ ʬʘʩʦʥʥʦʛʦ 

ʦʙʪʦʯʫʚʘʥʥʷ. 

ɹʘʛʘʪʦʤʽʩʥʽ ʩʫʧʦʨʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʨʽʟʮʽʚ (ʜʦ 20 ʰʪ). 

ɹʘʛʘʪʦʨʽʟʮʝʚʽ ʚʝʨʩʪʘʪʠ ʟ ʚʝʣʠʢʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʮʝʥʪʨʘʤʠ ʤʘʶʪʴ 

ʜʚʘ ʧʝʨʝʜʥʽʭ ʽ ʜʚʘ ʟʘʜʥʽʭ ʩʫʧʦʨʪʠ. ʇʝʨʝʤʽʱʝʥʥʷ ʩʫʧʦʨʪʽʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ï ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ ʩʫʧʦʨʪʠ ʧʦʚʝʨʪʘʶʪʴʩʷ ʫ 

ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ. ɿʫʧʠʥʷʻʪʴʩʷ ʚʝʨʩʪʘʪ ʪʘʢʦʞ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʨʦʙʽʪʥʠʢ ʪʽʣʴʢʠ ʚʩʪʘʥʦʚʣʶʻ ʽ ʟʥʽʤʘʻ ʟʘʛʦʪʦʚʢʠ ʪʘ ʚʤʠʢʘʻ 

ʚʝʨʩʪʘʪ. 

ʅʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ ʜʝʪʘʣʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʚ ʮʝʥʪʨʘʭ, ʥʘ 

ʦʧʨʘʚʢʘʭ ʘʙʦ ʚ ʧʘʪʨʦʥʘʭ. 

ʅʘ ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʽ ʜʦʧʦʤʽʞʥʦʛʦ 

ʯʘʩʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʘ ʚʝʨʩʪʘʪʦʻʤʥʦʩʪʽ 

ʦʙʨʦʙʢʠ. 

ɺʠʢʦʥʘʥʥʷ ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʤʦʞʣʠʚʝ ʪʨʴʦʤʘ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ (ʜʠʚ. ʨʠʩ. 1.7). 

ʇʨʠ ʦʙʪʦʯʫʚʘʥʥʽ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ (ʨʠʩ. 1.8, ʘ) ʢʦʞʝʥ 

ʨʽʟʝʮʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʝʚʥʠʡ ʜʽʘʤʝʪʨ. ʇʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʩʫʧʦʨʪʘ ʨʽʟʮʽ ʧʦʩʣʽʜʦʚʥʦ ʚʩʪʫʧʘʶʪʴ ʚ ʨʦʙʦʪʫ. ɼʦʚʞʠʥʠ 

ʦʢʨʝʤʠʭ ʩʪʫʧʥ̔ʽʚ ʚʘʣʘ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʧʨʠ ʦʙʪʦʯʫʚʘʥʥʽ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʟʘʻʤʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʽʟʮʽʚ. 

ɿʘ ʩʭʝʤʦʶ, ʥʘʚʝʜʝʥʦʶ ʥʘ ʨʠʩ. 1.8, ʘ, ʨʽʟʮʽ ʧʨʦʭʦʜʷʪʴ ʰʣʷʭ, ʷʢʠʡ 

ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʚʞʠʥ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ: 

ï ʨʽʟʝʮʴ 1: l1 + l2 + l3 = L; 

ï ʨʽʟʝʮʴ 2: l2 + l3; 

ï ʨʽʟʝʮʴ 3: l3. 

ʇʨʠ ʦʙʪʦʯʫʚʘʥʥʽ ʟ ʚʨʽʟʘʥʥʷʤ ʪʘ ʥʘʩʪʫʧʥʦʶ ʧʦʟʜʦʚʞʥʴʦʶ 

ʧʦʜʘʯʝʶ (ʨʠʩ. 1.8, ʙ) ʨʽʟʮʽ 1, 2 ʪʘ 3, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ 
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ʘʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʫ, ʧʦʯʠʥʘʶʪʴ ʦʙʨʦʙʢʫ ʟʘʛʦʪʦʚʢʠ 

ʦʜʥʦʯʘʩʥʦ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ, ʘ ʥʝ ʟ ʢʽʥʮʷ ʚʘʣʘ ʧʦʩʣʽʜʦʚʥʦ ʦʜʠʥ ʟʘ ʦʜʥʠʤ, 

ʷʢ ʧʨʠ ʧʝʨʰʽʡ ʩʭʝʤʽ. ʉʧʦʯʘʪʢʫ ʩʫʧʦʨʪ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʚʽʜ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʦʧʽʨʘ ʘʙʦ ʣʽʥʽʡʢʠ), ʨʽʟʮʽ ʚʨʽʟʘʶʪʴʩʷ ʥʘ 

ʥʝʦʙʭʽʜʥʫ ʛʣʠʙʠʥʫ, ʘ ʧʦʪʽʤ ʩʫʧʦʨʪ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʂʦʞʥʘ ʩʪʫʧʽʥʴ ʚʘʣʘ (l1; l2; l3) ʦʙʪʦʯʫʻʪʴʩʷ ʦʜʥʠʤ ʨʽʟʮʝʤ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʩʫʧʦʨʪ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʜʦʚʞʠʥʫ ʩʪʫʧʥ̔̔ ʟ 

ʥʘʡʙʽʣʴʰʠʤ ʣʽʥʽʡʥʠʤ ʨʦʟʤʽʨʦʤ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ l1). ʎʷ ʩʭʝʤʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʟʥʷʪʪʷ ʚʩʴʦʛʦ ʧʨʠʧʫʩʢʫ ʢʦʞʥʠʤ ʨʽʟʮʝʤ ʟʘ ʦʜʠʥ 

ʨʦʙʦʯʠʡ ʭʽʜ. 

ʈ̔ ʟʥʦʚʠʜ ʮʽʻʾ ʩʭʝʤʠ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1.8, ʚ. ʅʘ ʥʽʡ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ 

ʜʦʚʞʠʥʠ ʭʦʜʫ ʩʫʧʦʨʪʘ ʩʪʫʧʽʥʴ ʟ ʥʘʡʙʽʣʴʰʠʤ ʣʽʥʽʡʥʠʤ ʨʦʟʤʽʨʦʤ l1 

ʦʙʪʦʯʫʻʪʴʩʷ ʜʚʦʤʘ ʽ ʙʽʣʴʰʝ ʨʽʟʮʷʤʠ (ʚ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʙʽʣʴʰʝ ʜʚʦʭ ʨʽʟʮʽʚ). ʗʢʱʦ ʜʦʚʞʠʥʘ ʢʦʞʥʦ ʾʩʪʫʧʥ̔̔ 

ʧʨʠʙʣʠʟʥʦ ʢʨʘʪʥʘ ʜʦʚʞʠʥʽ ʥʘʡʙʽʣʴʰ ʢʦʨʦʪʢʦʾ ʩʪʫʧʥ̔̔, ʪʦ ʜʦʚʞʠʥʘ 

ʣʽʥʽʡʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʞʥʦʛʦ ʨʽʟʮʷ ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʮʽʻʾ ʥʘʡʙʽʣʴʰʦ ʾ

ʢʦʨʦʪʢʦ ʾ ʩʪʫʧʥ̔̔. ɿʘ ʩʭʝʤʦʶ, ʥʘʚʝʜʝʥʦʶ ʥʘ ʨʠʩ. 1.7, ʚ, ʢʦʞʝʥ ʨʽʟʝʮʴ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʜʦʚʞʠʥʫ .2/1lll 123 Ö==  
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l1 l2 l3 
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ʈʠʩ. 1.8. ʉʭʝʤʠ ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʚʘʣʘ: 

ʘ ï ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʟ ʨʽʟʮʷʤʠ; 

ʙ, ʚ ï ʟ ʚʨʽʟʘʥʥʷʤ ʪʘ ʥʘʩʪʫʧʥʦʶ 

ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ; 

ʛ ï ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ 
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ʇʨʠ ʦʙʪʦʯʫʚʘʥʥʽ 

ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ 

(ʨʠʩ. 1.8, ʛ) ʢʦʞʝʥ ʨʽʟʝʮʴ ʦʙʪʦʯʫʻ 

ʜʘʥʫ ʩʪʫʧʽʥʴ ʧʦʧʝʨʝʯʥʦʶ 

ʧʦʜʘʯʝʶ (Sʧʦʧ), ʧʨʠʯʦʤʫ ʰʠʨʠʥʘ 

ʢʦʞʥʦʛʦ ʨʽʟʮʷ ʚʽʜʧʦʚʽʜʘʻ ʰʠʨʠʥʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʩʪʫʧʽʥʽ. ʎʷ ʩʭʝʤʘ 

ʤʘʻ ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ 

ʦʙʨʦʙʮʽ ʢʦʨʦʪʢʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ, 

ʢʦʥʽʯʥʠʭ ʽ ʬʘʩʦʥʥʠʭ ʰʠʡʦʢ ʚʘʣʽʚ. 

ʅʘ ʨʠʩ. 1.9, ʘ ʟʦʙʨʘʞʝʥʘ 

ʩʭʝʤʘ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʚʝʨʩʪʘʪʘ ʜʣʷ 

ʦʙʪʦʯʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ 

ʜʚʦʚʽʥʮʝʚʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 

ɿʘʛʦʪʦʚʢʘ ʦʙʪʦʯʫʻʪʴʩʷ ʥʘ 

ʰʣʽʮʝʚʽʡ ʦʧʨʘʚʮʽ, ʱʦ ʧʦʧʝʨʝʜʥʴʦ 

ʟʘʧʨʝʩʦʚʘʥʘ ʫ ʪʦʯʥʦ ʦʙʨʦʙʣʝʥʠʡ 

ʰʣʽʮʝʚʠʡ ʦʪʚʽʨ. ʆʧʨʘʚʢʘ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʮʝʥʪʨʠ ʡ 

ʦʙʝʨʪʘʻʪʴʩ ̫ ʯʝʨʝʟ ʣʽʚʠʡ 

ʢʚʘʜʨʘʪʥʠʡ ʢʽʥʝʮʴ 2-ʦʾ ʧʦʚʽʜʢʦʚʦʾ 

ʩʢʦʙʠ 1. 

ʈʽʟʮʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʦ 

ʩʧʝʮʽʘʣʴʥʦ ʦʙʪʦʯʝʥʽʡ ʟʘʛʦʪʦʚʮʽ 

ʘʙʦ ʧʦ ʩʧʝʮʽʘʣʴʥʦʤʫ ʰʘʙʣʦʥʫ. ʅʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ ʟʘʡʤʘʻ 

ʧʦʨʽʚʥʷʥʦ ʥʝʙʘʛʘʪʦ ʯʘʩʫ. ʆʩʢʽʣʴʢʠ ʯʘʩ ʦʙʨʦʙʢʠ ʦʜʥʽʻʾ ʟʘʛʦʪʦʚʢʠ ʥʘ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ ʚʝʨʩʪʘʪʽ ʟʥʘʯʥʦ ʤʝʥʰʠʡ, ʥʽʞ ʥʘ ʟʚʠʯʘʡʥʦʤʫ 

ʪʦʢʘʨʥʦʤʫ, ʪʦ ʧʘʨʪʽʶ ʫ 5ï10 ʟʘʛʦʪʦʚʦʢ ʚʠʛʽʜʥʦ ʦʙʪʦʯʫʚʘʪʠ ʥʘ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ ʚʝʨʩʪʘʪʽ. 

ʅʘ ʨʠʩ. 1.9, ʙ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʥʘ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ ʚʝʨʩʪʘʪʽ. ʅʝʦʜʥʘʢʦʚʘ ʛʣʠʙʠʥʘ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ 

ʚʠʢʣʠʢʘʻ ʨʽʟʥʽ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʝʨʩʪʘʪʽ. ɸʣʝ ʚʽʜʭʠʣʝʥʥʷ 

ʮʝʥʪʨʫʚʘʥʥʷ ʥʝ ʙʫʜʫʪʴ ʤʘʪʠ ʚʧʣʠʚʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʜʥʴʦʛʦ 

ʧʣʘʚʘʶʯʦʛʦ ʮʝʥʪʨʘ 2. ɺʽʥ ʬʽʢʩʫʻ ʪʽʣʴʢʠ ʨʘʜʽʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, 

ʧʨʠʯʦʤʫ ʧʦʣʦʞʝʥʥʷ ʾʾ ʚʟʜʦʚʞ ʦʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʘʛʦʪʦʚʢʘ ʩʚʦʾʤ 

ʪʦʨʮʝʤ ʚʧʠʨʘʻʪʴʩʷ ʫ ʥʝʨʫʭʦʤʠʡ ʪʦʨʝʮʴ 1 ʧʨʠʩʪʦʩʫʚʘʥʥʷ. ʎʝʥʪʨ 2 

ʬʽʢʩʫʻʪʴʩʷ ʛʚʠʥʪʦʤ 3. ʆʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʩʘʤʦʟʘʪʠʩʢʥʠʤ ʧʦʚʜ̔ʢʦʚʠʤ ʧʘʪʨʦʥʦʤ 4 ʟ ʜʚʦʤʘ ʝʢʩʮʝʥʪʨʠʢʦʚʠʤʠ 

ʢʫʣʘʯʢʘʤʠ 5. 

ʈʠʩ. 1.9. ʉʭʝʤʠ ʥʘʣʘʜʦʢ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʚʝʨʩʪʘʪʘ 

ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ: 

ʘ ï ʜʚʦʚʽʥʮʝʚʦʛʦ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ; 

ʙ ï ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ 
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ɼʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʚʘʣʘ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʜʥʽ 

ʧʣʘʚʘʶʯʽ ʮʝʥʪʨʠ (ʨʠʩ. 1.10, ʘ), ʷʢʽ ʤʘʶʪʴ ʜʝʢʽʣʴʢʘ ʛʦʩʪʨʠʭ ʟʫʙʽʚ, ʱʦ 

ʚʨʽʟʘʶʪʴʩʷ ʚ ʪʦʨʝʮʴ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʟʘʜʥʴʦʛʦ 

ʮʝʥʪʨʘ ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʧʝʨʝʜʘʶʪʴ ʾʡ ʦʙʝʨʪʘʥʥʷ. ʇʫʩʪʦʪʽʣʽ ʟʘʛʦʪʦʚʢʠ 

ʦʙʝʨʪʘʶʪʴʩʷ ʪʘʢʦʞ ʧʝʨʝʜʥʽʤ ʮʝʥʪʨʦʤ (ʨʠʩ. 1.10, ʙ), ʱʦ ʤʘʻ ʛʦʩʪʨʽ ʟʫʙʠ 

ʥʘ ʢʦʥʽʯʥʽʡ ʧʦʚʝʨʭʥʽ (ʪʘʢ ʟʚʘʥʠʡ Ăʡʦʨʰò). 

 

 
                     ʘ)                                                           ʙ) 

 

 60Á 

 
ʈʠʩ. 1.10. ʉʧʝʮʽʘʣʴʥʽ ʮʝʥʪʨʠ ʽʟ ʟʫʙʘʤʠ, ʷʢʽ ʦʙʝʨʪʘʶʪʴ 

ʟʘʛʦʪʦʚʢʫ,  

ʱʦ ʦʙʪʦʯʫʻʪʴʩʷ: 

ʘ ï ʧʝʨʝʜʥʽʡ ʧʣʘʚʘʶʯʠʡ ʮʝʥʪʨ; 

ʙ ï ʧʝʨʝʜʥʽʡ ʢʦʥʽʯʥʠʡ ʮʝʥʪʨ ʽʟ ʟʫʙʮʷʤʠ ʥʘ 

ʢʦʥʽʯʥʽʡ ʧʦʚʝʨʭʥʽ Ăʡʦʨʰò ʪʘ ʟʘʜʥʽʡ 

ʢʦʥʽʯʥʠʡ ʮʝʥʪʨ 

 

ɻʣʘʜʢʽ ʙʝʟʩʪʫʧʽʥʯʘʩʪʽ ʪʚʝʨʜʽ ʚʘʣʠ ʜʦʮʽʣʴʥʦ ʦʙʪʦʯʫʚʘʪʠ 

ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠʤʠ ʨʽʟʮʷʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʰʚʠʜʢʦʩʪʽ 

ʨʽʟʘʥʥʷ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʫ ʜʚʘ ʽ ʙʽʣʴʰʝ ʨʘʟʠ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʨʽʟʮʷʤʠ. 

ʆʩʥʦʚʥʠʡ (ʪʝʭʥʦʣʦʛʽʯʥʠʡ) ʯʘʩ to, ʭʚ, ʜʣʷ ʪʦʯʽʥʥʷ ʥʘ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʦʩʥʦʚʥʦʶ ʬʦʨʤʫʣʦʶ: 
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ʆʩʥʦʚʥʠʡ ʯʘʩ ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʚʘʣʽʚ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʟʘ ʚʠʱʝʚʢʘʟʘʥʦ  ʁʦʩʥʦʚʥʦ  ʁʬʦʨʤʫʣʦ .ʁ ɼʣʷ ʮʴʦʛʦ 

ʚʠʧʘʜʢʫ ʚ ʟʘʟʥʘʯʝʥʽʡ ʬʦʨʤʫʣʽ: 

l  ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʨʽʟʮʷ, ʱʦ ʤʘʻ ʥʘʡʙʽʣʴʰʫ 

ʜʦʚʞʠʥʫ ʦʙʪʦʯʫʚʘʥʥʷ, ʤʤ;  

n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ, ʭʚ-1; 

S ï ʧʦʜʘʯʘ ʨʽʟʮʷ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʰʧʠʥʜʝʣʷ, ʤʤ/ʦʙ; 

i  ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ (i  = 1). 



23 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʏʘʩ ʨʦʙʦʪʠ ʽʥʰʠʭ ʨʽʟʮʽʚ, ʚ ʷʢʠʭ ʜʦʚʞʠʥʘ ʦʙʪʦʯʫʚʘʥʥʷ ʤʝʥʰʘ, 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʯʘʩʦʤ ʨʦʙʦʪʠ ʨʽʟʮʷ ʟ ʥʘʡʙʽʣʴʰʠʤ ʭʦʜʦʤ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ l, ʷʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ 

ʨʘʥʽʰʝ, ʜʦʨʽʚʥʶʻ: 

 

,ʧʚʨʦ llll ++=   

 

ʜʝ lʦ ï ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʪʦʯʫʻʪʴʩʷ ʨʽʟʮʝʤ, ʤʤ; 

lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʨʽʟʮʷ, ʚʢʣʶʯʘʶʯʠ ʰʣʷʭ ʥʘ ʧʽʜʭʽʜ ʨʽʟʮʷ, ʤʤ; 

lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʨʽʟʮʷ, ʷʢʘ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ 1ï5 ʤʤ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʛʦʪʦʚʦʢ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 

ʦʪʚʦʨʦʤ (ʜʝʪʘʣʽ ʪʠʧʫ ʜʠʩʢʽʚ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʙʦʪʦʶ ʟʘʜʥʴʦʛʦ 

(ʧʦʧʝʨʝʯʥʦʛʦ) ʩʫʧʦʨʪʘ 1 

(ʨʠʩ. 1.11), ʦʩʢʽʣʴʢʠ 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʽʚ ʫ ʥʘʧʨʷʤʢʫ 

ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ ʟʥʘʯʥʦ ʙʽʣʴʰʝ 

ʟʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʽʚ 

ʧʝʨʝʜʥʴʦʛʦ ʩʫʧʦʨʪʘ 2 ʫ ʥʘʧʨʷʤʢʫ 

ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ 

ʪʦʨʮʝʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ 

ʟʘʟʥʘʯʝʥʦʾ ʟʘʛʦʪʦʚʢʠ (ʟ ʦʪʚʦʨʦʤ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ʜʝ lʧʦʧ ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʤʤ; 

n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ, ʭʚ-1; 

Sʧʦʧ ï ʧʦʜʘʯʘ ʨʽʟʮʷ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʰʧʠʥʜʝʣʷ, 

ʤʤ/ʦʙ; 

dʟ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʤʤ; 

dʚʥ ï ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ ʟʘʛʦʪʦʚʢʠ, ʤʤ. 

ʈʠʩ. 1.11. ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʢʠ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

 

dʚʥ 

Sʧʦʧ 

Sʧʦʟʜ 

d
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ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 24 

 

 

ʇʨʠ ʪʦʨʮʝʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʙʝʟ ʦʪʚʦʨʫ ʬʦʨʤʫʣʘ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ 

ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 
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ɺ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʝʣʠʯʠʥʠ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʽʚ ʚ ʥʘʧʨʷʤʢʫ 

ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ ʥʝʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʝʣʠʯʠʥ ʧʝʨʝʤʽʱʝʥʥʷ 

ʨʽʟʮʽʚ ʫ ʥʘʧʨʷʤʢʫ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ, ʘ ʧʦʟʜʦʚʞʥʽʡ ʪʘ ʧʦʧʝʨʝʯʥʠʡ 

ʩʫʧʦʨʪʠ ʧʨʘʮʶʶʪʴ ʟ ʨʽʟʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʦʜʘʯ, ʨʦʟʨʘʭʫʥʢʦʤ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʦʩʥʦʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʯʘʩ ʦʙʨʦʙʢʠ ʜʣʷ 

ʦʜʥʦʛʦ ʽʟ ʩʫʧʦʨʪʽʚ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. ʉʭʽʜʯʘʩʪʽ 

ʚʘʣʠ ʦʙʨʦʙʣʷʁ ʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, 

ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʝʡ 1712, 1722ʂ, ʄʈ-27, ʄʈ-29, 1732 ʪʦʱʦ. ʊʘʢʽ 

ʚʝʨʩʪʘʪʠ ʣʝʛʢʦ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʥʽ ʣʽʥʽʾ (ɸʃ). ʇʨʠ ʮʴʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʢʨʽʟʥʝ (ʯʝʨʝʟ ʦʪʚʽʨ ʫ ʩʪʘʥʠʥʽ) ʘʙʦ ʟʚʝʨʭʫ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ. ʆʙʪʦʯʫʶʪʴʩʷ ʚʘʣʠ ʟʘʟʚʠʯʘʡ ʦʜʥʠʤ ʨʽʟʮʝʤ, 

ʨʦʟʪʘʰʦʚʘʥʠʤ ʫ ʚʝʨʭʥʴʦʤʫ ʩʫʧʦʨʪʽ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦ ʢʦʧʽʨʫ. 

ʇʽʜʨʽʟʥʽ ʘʙʦ ʢʘʥʘʚʢʦʚʽ ʨʽʟʮʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʥʠʞʥʴʦʤʫ ʩʫʧʦʨʪʽ. 

ɺʝʨʩʪʘʪ ʥʘʣʘʛʦʜʞʫʶʪʴ ʥʘ ʨʦʟʤʽʨ ʪʽʣʴʢʠ ʧʦ ʦʜʥʽʡ ʰʠʡʮʽ ʚʘʣʘ, 

ʦʩʢʽʣʴʢʠ ʦʪʨʠʤʘʥʥʷ ʽʥʰʠʭ ʨʦʟʤʽʨʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʧʽʨʦʤ ʽ ʩʠʩʪʝʤʦʶ 

ʚʝʨʩʪʘʪʘ, ʱʦ ʩʪʝʞʠʪʴ ʟʘ ʭʦʜʦʤ ʦʧʝʨʘʮʽʾ. 

ʅʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ ʩʪʫʧʽʥʯʘʩʪʽ ʚʘʣʠ ʦʙʪʦʯʫʶʪʴ ʟ̔  

ʰʚʠʜʢʽʩʪʶ ʨʽʟʘʥʥʷ 30ï80 ʤ/ʭʚ, ʘ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ï 100ï200 ʤ/ʭʚ. 

ɻʽʜʨʦʢʦʧʽʶʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟʘʚʜʷʢʠ ʟʥʘʯʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʝʣʠʢʫ ʪʦʯʥʽʩʪʴ ʽ ʤʝʥʰʫ ʚʠʩʦʪʫ ʤʽʢʨʦʛʨʝʙʽʥʮʽʚ 

ʧʦʚʝʨʭʦʥʴ. ɺʦʥʠ, ʷʢ ʽ ʙʘʛʘʪʦʨʽʟʮʝʚʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʘʱʝʥʽ 

ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʚʙʫʜʦʚʘʥʽ ʚ ɸʃ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʚʘʣʽʚ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʦʜʠʥ 

ʽ ʙʽʣʴʰʝ ʨʦʙʦʯʠʭ ʭʦʜʽʚ. ʂʦʞʝʥ ʨʦʙʦʯʠʡ ʭʽʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʦʢʨʝʤʦʤʫ 

ʢʦʧʽʨʫ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʭʦʜʫ ʩʫʧʦʨʪ ʽʟ ʨʽʟʮʝʤ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ, ʘ ʙʘʨʘʙʘʥ, ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ ʚʩʽ ʢʦʧʽʨʠ, ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʦʞʝʥʥʷ. 

ʇʨʠʚʦʜ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʟʤʽʥʽ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ 

ʢʦʧʽʶʚʘʣʴʥʦʛʦ ʩʫʧʦʨʪʘ. ʇʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʭʦʜʫ 

ʢʦʧʽʶʚʘʣʴʥʠʤ ʩʫʧʦʨʪʦʤ ʥʝʦʙʨʦʙʣʶʚʘʥʠʭ ʜʽʣʷʥʦʢ ʜʝʪʘʣʽ ʥʘ 

ʧʨʠʩʢʦʨʝʥʦʤʫ ʭʦʜʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʝʨʮʽʡʥʦʛʦ ʩʘʤʦʜʽʶʯʦʛʦ ʧʘʪʨʦʥʘ ʜʘʻ 



25 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʪʠʩʢʘʪʠ ʜʝʪʘʣʴ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʰʧʠʥʜʝʣʷ ʪʘ 

ʨʦʟʪʠʩʢʘʪʠ ʾʾ ʧʨʠ ʡʦʛʦ ʟʫʧʠʥʮʽ. 

ɹʘʛʘʪʦ ʜʝʪʘʣʝʡ ʪʠʧʫ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʘʣʽʚ ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʦʜʥʦʰʧʠʥʜʝʣʴʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʪʦʢʘʨʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʪʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. 

ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʦʙʪʦʯʫʚʘʥʥʷ 

ʫʩʢʣʘʜʥʝʥʠʡ, ʦʩʢʽʣʴʢʠ ʚ ʢʦʞʝʥ ʟ ʚʘʨʽʘʥʪʽʚ ʤʘ̒ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʱʦ 

ʚʠʧʣʠʚʘʶʪʴ ʟ ʨʷʜʫ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ: ʚʠʜ ʚʠʨʦʙʥʠʮʪʚʘ, ʢʦʥʩʪʨʫʢʮʽʷ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʛʦʪʦʚʢʠ, ʥʝʦʙʭʽʜʥʽ ʪʦʯʥʽʩʪʴ ʪʘ ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʙʨʦʙʢʠ ʪʦʱʦ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, ʢʦʣʠ 

ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʪʴ ʜʝʢʽʣʴʢʘ ʨʽʟʮʽʚ, ʦʩʥʦʚʥʠʡ (ʤʘʰʠʥʥʠʡ) ʯʘʩ 

ʤʝʥʰʠʡ, ʥʽʞ ʧʨʠ ʦʙʨʦʙʮʽ ʦʜʥʠʤ ʨʽʟʮʝʤ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʪʦʢʘʨʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. ʎʝ ʨʦʟʭʦʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʠ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʟʘ ʤʝʪʦʜʦʤ ʨʦʟʧʦʜʽʣʫ ʜʦʚʞʠʥʠ ʦʙʨʦʙʢʠ, 

ʢʦʣʠ ʢʦʞʥʘ ʩʪʫʧʽʥʴ ʚʘʣʘ ʦʙʨʦʙʣʷʻʪʴʩʷ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʦʩʥʦʚʥʠʡ ʯʘʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʜʦʚʞʠʥʽ ʰʣʷʭʫ ʪʦʛʦ ʨʽʟʮʷ, ʷʢʠʡ 

ʦʙʨʦʙʣʷʻ ʥʘʡʜʦʚʰʫ ʩʪʫʧʽʥʴ ʚʘʣʘ. 

ʗʢʱʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʘʣʽʚ ʷʢ ʟʘʛʦʪʦʚʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʢʘʪ, ʪʦ ʙʘʛʘʪʦʨʽʟʮʝʚʝ ʦʙʪʦʯʫʚʘʥʥʷ ʚʝʜʝʪʴʩʷ ʟʘ 

ʤʝʪʦʜʦʤ ʨʦʟʧʦʜʽʣʫ ʧʨʠʧʫʩʢʫ, ʦʩʢʽʣʴʢʠ ʥʘ ʩʪʫʧʽʥʷʭ ʟ ʤʝʥʰʠʤ ʜʽʘʤʝʪʨʦʤ 

ʧʨʠʧʫʩʢ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʥʷʪʠʡ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ ʽ ʨʽʟʮʽ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʧʝʨʝʜʫ, ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʜʝʢʽʣʴʢʘ ʩʫʤʽʞʥʠʭ ʩʪʫʧʥ̔ʝʡ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʘʨʥʦʶ ʜʦʚʞʠʥʦʶ ʚʩʽʭ 

ʩʪʫʧʽʥʝʡ ʚʘʣʘ, ʱʦ ʦʙʨʦʙʣʷʁ ʪʴʩʷ. 

ʗʢʱʦ ʫ ʚʽʜʥʦʰʝʥʥʽ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʙʘʛʘʪʦʨʽʟʮʝʚʝ ʦʙʪʦʯʫʚʘʥʥʷ ʤʘʻ 

ʧʝʨʝʚʘʛʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʙʪʦʯʫʚʘʥʥʷʤ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, ʪʦ ʱʦʜʦ ʰʪʫʯʥʦ-ʢʘʣʴʢʫʣʷʮʽʡʥʦʛʦ ʯʘʩʫ ʮʝ ʥʝ ʟʘʚʞʜʠ 

ʪʘʢ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʪʦʤʫ, ʱʦ ʧʽʜʛʦʪʦʚʯʦ-ʟʘʢʣʶʯʥʠʡ ʯʘʩ ʪʘ ʯʘʩ ʥʘ 

ʪʝʭʥʽʯʥʝ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ 

ʤʘʶʪʴ ʚʝʣʠʢʽ ʟʥʘʯʝʥʥʷ. ʅʘʣʘʛʦʜʞʝʥʥʷ ʪʘʢʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʙʨʦʙʥʠʭ ʨʽʟʮʽʚ (ʙʽʣʴʰʝ 10) ʚʠʢʣʠʢʘʻ ʪʘʢʽ ʚʠʪʨʘʪʠ ʯʘʩʫ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʘʻ ʥʝʜʦʮʽʣʴʥʠʤ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ 

ʨʽʟʮʽʚ ʦʙʤʝʞʫʻʪʴʩʷ ʪʚʝʨʜʽʩʪʶ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʧʦʪʫʞʥʽʩʪʶ 

ʚʝʨʩʪʘʪʘ, ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʽʟʮʝʪʨʠʤʘʯʘ. ɺʘʣʠ ʥʝʞʦʨʩʪʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ 

ʜʦʮʽʣʴʥʦ ʦʙʨʦʙʣʷʪʠ ʦʜʥʦʯʘʩʥʦ ʙʘʛʘʪʴʤʘ ʨʽʟʮʷʤʠ. 

ʅʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʚʧʣʠʚʘʻ, 

ʢʨʽʤ ʟʘʛʘʣʴʥʠʭ, ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʣʘʩʪʠʚʽ ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ 

ʦʙʪʦʯʫʚʘʥʥʶ: 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 26 

 

 

ï ʥʝʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʮʽʚ 

ʧʦ ʜʽʘʤʝʪʨʫ ʪʘ ʜʦʚʞʠʥʽ ʩʪʫʧʽʥʝʡ ʚʘʣʘ, ʱʦ ʦʙʪʦʯʫʻʪʴʩʷ (ʯʠ ʽʥʰʦʾ 

ʜʝʪʘʣʽ); 

ï ʥʝʦʜʥʘʢʦʚʝ ʟʥʦʰʫʚʘʥʥʷ ʨʽʟʮʽʚ; 

ï ʟʤʽʥʥʘ ʚʝʣʠʯʠʥʘ ʚʽʜʪʠʩʥʝʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʧʨʫʞʥʽʡ ʩʠʩʪʝʤʽ 

ʚʝʨʩʪʘʪ ïʧʨʠʩʪʦʩʫʚʘʥʥʷ ï ̔ ʥʩʪʨʫʤʝʥʪ ï ʜʝʪʘʣʴ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʝ ʚʚʝʜʝʥʥʷ ʫ ʨʦʙʦʪʫ ʟʘʢʨʽʧʣʝʥʠʭ ʫ ʨʽʟʮʝʪʨʠʤʘʯʘʭ 

ʨʽʟʮʽʚ. 

ʅʘ ʦʜʥʦʰʧʠʥʜʝʣʴʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʟʘʟʚʠʯʘʡ ʜʦʩʷʛʘʻ: 

ï ʧʦ ʜʽʘʤʝʪʨʫ: 

- ʧʨʠ ʯʦʨʥʦʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ï 12-ʛʦ ʢʚʘʣʽʪʝʪʫ; 

- ʧʨʠ ʯʠʩʪʦʚʦʤʫ ï 11-10-ʛʦ ʢʚʘʣʽʪʝʪʫ; 

- ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʯʠʩʪʦʚʠʭ ʰʠʨʦʢʠʭ ʨʽʟʮʽʚ ʪʘ ʧʨʠ ʜʫʞʝ 

ʨʝʪʝʣʴʥʦʤʫ ʥʘʣʘʛʦʜʞʝʥʥʽ ï ʜʦ 9-ʛʦ ʢʚʘʣʽʪʝʪʫ; 

ï ʧʦ ʜʦʚʞʠʥʽ ï 12-ʛʦ ʢʚʘʣʽʪʝʪʫ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʧʘʨʘʣʝʣʴʥʦʾ 

ʥʝʧʝʨʝʨʚʥʦʾ ʜʽʾ ʧʨʠ ʦʙʨʦʙʮʽ ʢʦʞʥʦʾ ʧʦʚʝʨʭʥʽ ʦʜʥʠʤ ʩʫʧʦʨʪʦʤ ʟʘ ʦʜʠʥ 

ʨʦʙʦʯʠʡ ʭʽʜ ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ 10-ʛʦ ʢʚʘʣʽʪʝʪʫ. ʇʨʠ ʦʙʨʦʙʮʽ ʞ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʧʦʩʣʽʜʦʚʥʦʾ ʜʽʾ 

ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ 9-ʛʦ ʢʚʘʣʽʪʝʪʫ, ʱʦ ʟʫʤʦʚʣʝʥʘ ʦʙʨʦʙʢʦʶ ʧʦʚʝʨʭʦʥʴ 

ʟʘ ʢʽʣʴʢʘ ʨʦʙʦʯʠʭ ʭʦʜʽʚ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʤʘʻ ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʦʙʪʦʯʫʚʘʥʥʷʤ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʎʝ ʟʫʤʦʚʣʝʥʝ ʪʠʤ, ʱʦ ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʦʜʠʥ ʨʽʟʝʮʴ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʧʽʨʘ ʪʘ ʢʽʥʝʤʘʪʠʯʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʽ, ʯʘʩ ʥʘ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʧʽʜʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘʢʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ ʟʥʘʯʥʦ (ʫ 2ï3 

ʨʘʟʠ) ʤʝʥʰʠʡ, ʥʽʞ ʥʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʽʚ. ʂʨʽʤ 

ʮʴʦʛʦ, ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʜʦʧʫʩʪʠʤʦʶ ʻ ʦʙʨʦʙʢʘ ʥʘ 

ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʙʨʦʙʢʦʶ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʪʦʙʪʦ ʧʨʠ ʚʽʜʥʦʩʥʦ ʤʘʣʠʭ ʚʠʪʨʘʪʘʭ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ 

ʧʨʦʩʪʽʰʝ ʽ ʚʠʤʘʛʘʻ ʟʥʘʯʥʦ ʤʝʥʰʝ ʯʘʩʫ, ʥʽʞ ʫ ʚʠʧʘʜʢʫ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʚʝʨʩʪʘʪʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʟʥʘʯʝʥʠʭ ʧʝʨʝʚʘʛ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʰʪʫʯʥʦ-

ʢʘʣʴʢʫʣʷʮʽʡʥʠʡ ʯʘʩ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʤʝʥʰʠʡ, ʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʣʴʰʘ, ʥʽʞ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ. 



27 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ɼʝʪʘʣʽ, ʦʩʦʙʣʠʚʦ ʚʘʣʠ, ʥʝʞʦʨʩʪʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʨʫʯʥʦ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʦ ʦʙʪʦʯʫʚʘʪʠ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. 

ɼʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʥʠʭ ʯʠʩʪʦʚʝ ʦʙʪʦʯʫʚʘʥʥʷ ʚʘʣʽʚ, ʢʦʣʠ ʟʘ 

ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʥʝʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʨʦʟʧʦʜʽʣʫ ʜʦʚʞʠʥʠ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʥʘ ʛʽʜʨʦʢʦʧʽʶʚʘʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, ʷʢ ʙʫʣʦ 

ʟʘʟʥʘʯʝʥʦ, ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ (ʜʦʧʫʩʢ 

0,05ï0,06 ʤʤ ʟʚʠʯʘʡʥʦ ʜʦʪʨʠʤʫʻʪʴʩʷ). ʉʠʩʪʝʤʘ ʩʣʽʜʢʫʶʯʦʛʦ 

ʢʦʧʽʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʨʦʟʤʽʨʽʚ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʜʝʪʘʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʤʽʨʘʤ ʢʦʧʽʨʘ. ɺʽʜʭʠʣʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʮʽʚ ʪʘ ʥʝʦʜʥʘʢʦʚʝ ʾʭ ʟʥʦʰʫʚʘʥʥʷ, 

ʷʢ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʙʘʛʘʪʦʨʽʟʮʝʚʽʡ ʦʙʨʦʙʮʽ, ʪʫʪ ʚʽʜʩʫʪʥʽ. 

ɺʝʣʠʯʠʥʘ ʚʽʜʪʠʩʥʝʥʥʷ ʚ ʧʨʫʞʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ ʥʝʟʥʘʯʥʘ, 

ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʨʽʟʮʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʛʘʪʦʨʽʟʮʝʚʦʶ 

ʦʙʨʦʙʢʦʶ ʤʘʣʘ (ʚʨʘʭʦʚʫʶʯʠ ʧʽʜʨʽʟʥʽ ʪʘ ʢʘʥʘʚʢʦʚʽ ʨʽʟʮʽ). 

ɻʽʜʨʦʢʦʧʽʶʚʘʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ, ʷʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ ʙʘʛʘʪʦʨʽʟʮʝʚʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟ ʚʝʣʠʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ. 

ʇʨʘʚʠʣʴʥʦ ʚʠʙʨʘʪʠ ʚʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʥʘ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ 

ʚʝʨʩʪʘʪʽ ʤʦʞʥʘ ʪʽʣʴʢʠ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ. ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʧʨʠ 

ʮʴʦʤʫ ʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʷʢʽʩʪʴ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʜʝʪʘʣʝʡ ʜʣʷ 

ʢʦʞʥʦʛʦ ʽʟ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ. 

 

1.4. ʉʧʦʩʦʙʠ ʯʠʩʪʦʚʦʾ ʪʘ ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦʾ ʪʘ ʯʠʩʪʦʾ, ʦʩʪʘʪʦʯʥʦ ʦʙʨʦʙʣʝʥʦʾ ʟʦʚʥʽʰʥʴʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʠʤʦʛ ʪʘ ʭʘʨʘʢʪʝʨʫ ʜʝʪʘʣʽ ʨʽʟʥʽ ʚʠʜʠ ʯʠʩʪʦʚʦʾ 

ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ (ʜʠʚ. ʨʠʩ. 4.1). 

ɼʦ ʾʭ ʯʠʩʣʘ ʚʽʜʥʦʩʷʪʴʩʷ: ʪʦʥʢʝ (ʘʣʤʘʟʥʝ) ʦʙʪʦʯʫʚʘʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ 

ʚ ʮʝʥʪʨʘʭ, ʙʝʟʮʝʥʪʨʦʚʦʶ ʘʙʦ ʘʙʨʘʟʠʚʥʦʶ ʩʪʨʽʯʢʦʶ, ʧʨʠʪʠʨʘʥʥʷ 

(ʜʦʚʝʜʝʥʥʷ), ʤʝʭʘʥʽʯʥʝ ʜʦʚʝʜʝʥʥʷ ʘʙʨʘʟʠʚʥʠʤʠ ʭʠʪʥʠʤʠ ʙʨʫʩʢʘʤʠ 

(ʩʫʧʝʨʬʽʥʽʰʥʘ ʦʙʨʦʙʢʘ), ʧʦʣʽʨʫʚʘʥʥʷ, ʧʦʚʝʨʭʥʝʚʝ ʧʣʘʩʪʠʯʥʝ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʦʱʦ. 

ʊʦʥʢʝ (ʘʣʤʘʟʥʝ) ʦʙʪʦʯʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ 

ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ (ʙʨʦʥʟ, 

ʣʘʪʫʥʝʡ, ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʪʦʱʦ) ʪʘ ʯʘʩʪʢʦʚʦ ʜʣʷ ʜʝʪʘʣʝʡ ʟ ʯʘʚʫʥʽʚ ʽ 

ʩʪʘʣʝʡ. ʆʙʫʤʦʚʣʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʰʣʽʬʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʤʘʻ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 28 

 

 

ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ, ʥʽʞ ʩʪʘʣʝʡ ʪʘ ʯʘʚʫʥʽʚ, ʚʥʘʩʣʽʜʦʢ 

ʰʚʠʜʢʦʛʦ ʟʘʩʘʣʶʚʘʥʥʷ ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ. ʂʨʽʤ ʪʦʛʦ, ʦʙʨʦʙʢʘ 

ʘʣʤʘʟʥʠʤʠ ʨʽʟʮʷʤʠ ʩʪʘʣʝʚʠʭ ʪʘ ʯʘʚʫʥʥʠʭ ʜʝʪʘʣʝʡ ʧʦʢʠ ʱʦ ʤʝʥʰ 

ʝʬʝʢʪʠʚʥʘ ʧʦʨʽʚʥʷʥʦ ʟ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʽʟ 

ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. 

ʇʨʠ ʪʦʥʢʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʦʙʨʦʙʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʨʽʟʮʷʤʠ, ʱʦ 

ʦʩʥʘʱʝʥʽ ʪʚʝʨʜʠʤʠ ʩʧʣʘʚʘʤʠ. ʆʩʪʘʥʥʽ ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʟʘʤʽʥʷʶʪʴ 

ʘʣʤʘʟʥʽ ʨʽʟʮʽ. ʄʝʪʦʜ ʘʣʤʘʟʥʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʟʙʝʨʽʛ ʩʚʦʶ ʥʘʟʚʫ ʽ ʧʨʠ 

ʟʘʤʽʥʽ ʘʣʤʘʟʥʠʭ ʨʽʟʮʽʚ ʨʽʟʮʷʤʠ ʟ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʘʣʝ ʟ ʨʝʞʠʤʘʤʠ 

ʨʽʟʘʥʥʷ, ʧʨʠʙʣʠʟʥʦ ʪʘʢʠʤʠ ʞ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʘʣʤʘʟʥʠʭ ʨʽʟʮʽʚ ʽ 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʨʽʟʘʥʥʷ ʧʨʠ ʤʘʣʽʡ ʧʦʜʘʯʽ 

ʪʘ ʤʘʣʽʡ ʛʣʠʙʠʥʽ ʨʽʟʘʥʥʷ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʙʨʦʥʟ ʚʠʢʦʥʫʻʪʴʩʷ ʟ̔ ʰʚʠʜʢʦʩʪʷʤʠ ʨʽʟʘʥʥʷ 

200ï300 ʤ/ʭʚ, ʜʣʷ ʜʝʪʘʣʝʡ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ï 1000 ʤ/ʭʚ ʪʘ ʙʽʣʴʰʝ 

ʧʨʠ ʧʦʜʘʯʘʭ 0,03ï0,10 ʤʤ/ʦʙ ʪʘ ʛʣʠʙʠʥʘʭ ʨʽʟʘʥʥʷ 0,05ï0,10 ʤʤ. 

ʊʦʥʢʝ ʦʙʪʦʯʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʰʚʠʜʢʦʭʽʜʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ 

ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʽʜ 1000 ʜʦ 8000 ʭʚ-1, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʥʘʚʽʪʴ ʚʠʱʝ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦ ʚʝʨʩʪʘʪʽʚ ʩʪʘʚʣʷʪʴʩʷ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ 

ʱʦʜʦ ʪʦʯʥʦʩʪʽ, ʪʚʝʨʜʦʩʪʽ, ʚʽʙʨʦʩʪʽʡʢʦʩʪʽ. ɸʣʤʘʟʥʠʤ ʦʙʪʦʯʫʚʘʥʥʷʤ 

ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ 7-ʛʦ ʢʚʘʣʽʪʝʪʫ ʽʟ ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʥʽ 

1,25ï0,16 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Ra. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʧʨʠ ʪʦʥʢʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ, 

ʦʩʦʙʣʠʚʦ ʥʝʟʘʛʘʨʪʦʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʚʠʱʘ, ʥʽʞ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ, ʘ ʷʢʽʩʪʴ 

ʧʦʚʝʨʭʥʽ ʢʨʘʱʘ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʰʘʨʞʫʚʘʥʥʷ (ʧʽʜ 

ʰʘʨʞʫʚʘʥʥʷʤ ʨʦʟʫʤʽʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʧʦʚʝʨʭʥʶ ʧʨʠʪʠʨʘʥʥʷ 

ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʦʢ). ʋ ʙʘʛʘʪʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʣʷ 

ʪʦʥʢʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʰʚʠʜʢʦʭʽʜʥʽ ʚʝʨʩʪʘʪʠ, 

ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʠ ʦʙʨʦʙʢʠ. 

ɸʣʤʘʟʥʽ ʨʽʟʮʽ ʟʚʠʯʘʡʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ 

ʯʘʩʪʠʥ: ʘʣʤʘʟʘ ʪʘ ʩʪʘʣʝʚʦʾ ʜʝʨʞʘʚʢʠ. ɸʣʤʘʟʥʠʡ ʢʨʠʩʪʘʣ ʚʘʛʦʶ ʚʽʜ 0,5 ʜʦ 

1,2 ʢʘʨʘʪʘ ʦʙʨʦʙʣʝʥʠʡ ʰʣʽʬʫʚʘʥʥʷʤ (ʦʛʨʘʥʢʦʶ) ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʢʫʪʽʚ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ. ɺʽʥ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʧʘʷʥʥʷʤ ʫ 

ʩʪʘʣʝʚʽʡ ʜʝʨʞʘʚʮʽ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʮʽ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʘʣʤʘʟʽʚ ʚ ʜʝʨʞʘʚʢʘʭ. 

ɸʣʤʘʟʥʠʡ ʢʨʠʩʪʘʣ ʧʝʨʝʪʦʯʫʻʪʴʩʷ ʚʽʜ 6 ʜʦ 15 ʨʘʟʽʚ ʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʦ ʚʘʛʠ ʚ 0,1 ʢʘʨʘʪʘ. 

ʉʪʽʡʢʽʩʪʴ ʘʣʤʘʟʥʠʭ ʨʽʟʮʽʚ ʟʚʠʯʘʡʥʦ ʚʠʱʘ ʟʘ ʩʪʽʡʢʩ̔ʪɹ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʨʽʟʮʽʚ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ. ʉʦʙʽʚʘʨʪʽʩʪʴ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ 

ʘʣʤʘʟʥʠʤʠ ʨʽʟʮʷʤʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1,5ï2 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ, ʽ ʚ 3ï4 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ ʨʽʟʮʷʤʠ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ 

ʩʪʘʣʝʡ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʘʤʽʩʪʴ ʘʣʤʘʟʥʠʭ ʢʨʠʩʪʘʣʽʚ ʰʠʨʦʢʝ 



29 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʢʫʙʽʯʥʠʡ ʥʽʪʨʠʜ ʙʦʨʫ, ʝʣʴʙʦʨ, ʙʝʣʙʦʨ ʪʘ ʜʝʷʢʽ 

ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ. 

ʐʣʽʬʫʚʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʝʩʠʚʥʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ï ʚʽʜʣʠʚʢʠ ʪʘ 

ʰʪʘʤʧʦʚʢʠ ï ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʾʭ ʟ ʨʦʟʤʽʨʘʤʠ ʽ ʬʦʨʤʦʶ, ʱʦ 

ʙʣʠʟʴʢʽ ʜʦ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʟʘʚʜʷʢʠ 

ʤʘʣʠʤ ʧʨʠʧʫʩʢʘʤ ʦʙʭʦʜʠʪʠʩʷ ʙʝʟ ʦʙʨʦʙʢʠ ʣʝʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʦʩʪʘʪʦʯʥʦ ʦʙʨʦʙʣʷʶʯʠ ʟʘʛʦʪʦʚʢʠ ʪʽʣʴʢʠ ʰʣʽʬʫʚʘʥʥʷʤ ʽ ʦʜʝʨʞʫʶʯʠ ʮʠʤ 

ʤʝʪʦʜʦʤ ʦʙʨʦʙʢʠ ʢʽʥʮʝʚʽ ʪʦʯʥʽ ʨʦʟʤʽʨʠ ʪʘ ʥʝʦʙʭʽʜʥʫ ʰʦʨʩʪʢʽʩʪʴ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʰʣʽʬʫʚʘʥʥʷ: 

ʘ) ʦʙʜʠʨʥʝ; 

ʙ) ʪʦʯʥʝ (ʧʦʧʝʨʝʜʥʻ, ʯʠʩʪʦʚʝ); 

ʚ) ʪʦʥʢʝ. 

ʆʙʜʠʨʥʝ ʰʣʽʬʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘʤʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʨʽʟʘʥʥʷʤ ʣʝʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽ ʪʫʪ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʟʚʠʯʘʡʥʝ ʪʦʯʥʝ ʰʣʽʬʫʚʘʥʥʷ, ʧʨʠ 

ʷʢʦʤʫ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʦʩʷʛʘʻ 7-

ʛʦ ʢʚʘʣʽʪʝʪʫ, ʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ï 1,25ï0,32 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Ra. 

ʊʦʥʢʝ ʰʣʽʬʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 6-ʤʫ ʢʚʘʣʽʪʝʪʫ ʪʦʯʥʦʩʪʽ, ʽ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 0,32ï0,08 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Ra. 

ʊʦʥʢʝ ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʤôʷʢʠʤʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ 

ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ ʧʨʠ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ (ʧʦʥʘʜ 40 

ʤ/ʩ), ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ (ʜʦ 10 ʤ/ʭʚ) ʽ 

ʤʘʣʠʭ ʛʣʠʙʠʥʘʭ ʨʽʟʘʥʥʷ (ʜʦ 5 ʤʢʤ/ʨʦʙ.ʭʽʜ). ʐʣʽʬʫʚʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʠʣʝʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. 

ʐʣʽʬʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʢʨʫʛʣʝ 

ʰʣʽʬʫʚʘʥʥʷ) ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʧʨʠʯʦʤʫ 

ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʮʝʥʪʨʘʭ ʚʝʨʩʪʘʪʘ, ʮʘʥʛʘʭ 

ʯʠ ʧʘʪʨʦʥʘʭ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʥʷʭ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʜʝʪʘʣʽ ʰʚʠʜʢʽʩʪʴ ʾʾ ʦʙʝʨʪʘʥʥʷ ʩʢʣʘʜʘʻ ʚʽʜ 10 ʜʦ 50 ʤ/ʭʚ, ʰʚʠʜʢʽʩʪʴ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʨʽʚʥʘ ʟʘʟʚʠʯʘʡ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʝʨʩʪʘʪʽʚ ʧʨʠʙʣʠʟʥʦ 

30 ʤ/ʩ, ʘ ʧʨʠ ʰʚʠʜʢʽʩʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʤʽʮʥʠʭ 

ʢʨʫʛʽʚ ʜʦʩʷʛʘʻ 50 ʤ/ʩ. ʇʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʽ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ʚʘʨʽʶʶʪʴʩʷ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʽʚ ʰʣʽʬʫʚʘʥʥʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʜʚʘ ʩʧʦʩʦʙʠ ʢʨʫʛʣʦʛʦ ʰʣʽʬʫʚʘʥʥʷ: 

ʘ) ʰʣʽʬʫʚʘʥʥʷ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ; 

ʙ) ʰʣʽʬʫʚʘʥʥʷ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ (ʰʣʽʬʫʚʘʥʥʷ ʚʨʽʟʘʥʥʷʤ). 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 30 

 

 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʰʣʽʬʫʚʘʥʥʷ ʜʝʪʘʣʴ, ʷʢʘ 

ʦʙʨʦʙʣʷ̒ ʪʴʩʷ (ʨʠʩ. 1.12, ʘ), ʚʠʢʦʥʫʻ ʧʦʟʜʦʚʞʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʟʤʽʥʥʦ ʚ 

ʦʙʠʜʚʘ ʙʦʢʠ. ʇʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥ ̫ʢʦʞʥʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ (ʭʦʜʫ). 
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ʈʠʩ. 1.12. ʉʭʝʤʠ 

ʰʣʽʬʫʚʘʥʥʷ: 

ʘ ï ʢʨʫʛʦʤ ʟ 

ʧʦʟʜʦʚʞʥʴʦʶ 

ʧʦʜʘʯʝʶ; 

ʙ ï ʢʨʫʛʦʤ ʟ ʧʦʧʝʨʝʯʥʦʶ 

ʧʦʜʘʯʝʶ; 

ʚ ï ʫʩʪʫʧʽʚ ʪʘ ʰʠʡʦʢ 

ʚʘʣʽʚ 

 

ʇʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʟʚʠʯʘʡʥʦ ʩʢʣʘʜʘʻ 

0,5ï0,8 ʚʠʩʦʪʠ ʢʨʫʛʘ ɺʢ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʜʝʪʘʣʽ, ʧʨʠ ʦʩʪʘʪʦʯʥʦʤʫ ï 0,2ï0,5 

ʚʽʜ ɺʢ, ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ï 0,005ï0,020 ʤʤ ʥʘ ʢʦʞʝʥ ʨʦʙʦʯʠʡ ʭʽʜ. ʎʝʡ 

ʩʧʦʩʽʙ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʽ ʟʨʫʯʥʠʤ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʚʘʣʽʚ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʢʨʫʛʦʤ ʟ 

ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ (ʜʠʚ. ʨʠʩ. 1.12, ʘ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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L ï ʜʦʚʞʠʥʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʭʦʜʫ ʩʪʦʣʘ, ʤʤ; 

 a ï ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ, ʤʤ; 



31 1. ʄʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʟʘ ʭʚʠʣʠʥʫ, ʭʚ-1; 

 S ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʜʝʪʘʣʽ, ʤʤ/ʦʙ; 

 Sʧʦ

ʧ 

ï ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʢʨʫʛʘ ʟʘ ʦʜʠʥ ʭʽʜ (ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ), ʤʤ; 

 k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ (ʚʝʣʠʯʠʥʘ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʢʘʟʘʥʘ ʜʘʣʽ); 

 Sʜ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʚ ʯʘʩʪʠʥʘʭ ʚʠʩʦʪʠ ʢʨʫʛʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ 

ʜʝʪʘʣʽ (ʚʝʣʠʯʠʥʘ Sʜ ʚʢʘʟʘʥʘ ʜʘʣʽ); 

 ɺʢ ï ʚʠʩʦʪʘ ʢʨʫʛʘ, ʤʤ. 

ɼʦʚʞʠʥʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʭʦʜʫ ʩʪʦʣʘ L ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

ʘ) ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʥʘ ʧʨʦʭʽʜ: 

 

;ʢo B)4,02,0(LL Ö--=  

 

ʙ) ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʚ ʫʧʦʨ: 

 

;ʢo B)6,04,0(LL Ö--=  

 

ʜ
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L

ʦ 

ï ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʤ. 

ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ k  ʧʨʠʡʤʘʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʰʣʽʬʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 

ʟʘ ʜʘʥʠʤʠ ʪʘʙʣ. 1.1. 

 

 

ʊʘʙʣʠʮʷ 1.1 

ʂʦʝʬʽʮʽʻʥʪ ʪʦʯʥʦʩʪʽ ʰʣʽʬʫʚʘʥʥʷ k  

ʊʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ, ʤʤ k  

0,10ï0,15 1,10 

0,07ï0,09 1,25 

0,04ï0,06 1,40 

0,02ï0,03 1,70 

ʈʦʙʦʪʘ ʟ ʢʘʣʽʙʨʘʤʠ 2,00 
 

 

ɺʝʣʠʯʠʥʘ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ Sʜ (ʚ ʯʘʩʪʠʥʘʭ ʚʠʩʦʪʠ ʢʨʫʛʘ ʥʘ ʦʜʠʥ 

ʦʙʝʨʪ ʜʝʪʘʣʽ) ʧʨʠʡʤʘʻʪʴʩʷ: 

ï ʜʣʷ ʯʘʚʫʥʽʚ: 

- ʧʨʠ ʚʠʢʽʥʯʫʚʘʣʴʥʽʡ ʦʙʨʦʙʮʽ ï ʜʦ 0,3ï0,4 ʚʠʩʦʪʠ ʢʨʫʛʘ; 

- ʧʨʠ ʧʦʧʝʨʝʜʥʽʡ ʦʙʨʦʙʮʽ ï ʜʦ 0,8 ʚʠʩʦʪʠ ʢʨʫʛʘ; 

ï ʜʣʷ ʩʪʘʣʝʡ ʩʠʨʠʭ ʽ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʠʭ ʪʘ ʜʣʷ ʙʨʦʥʟ: 
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- ʧʨʠ ʚʠʢʽʥʯʫʚʘʣʴʥʽʡ ʦʙʨʦʙʮʽ ï ʜʦ 0,25ï0,3 ʚʠʩʦʪʠ ʢʨʫʛʘ; 

- ʧʨʠ ʧʦʧʝʨʝʜʥʽʡ ʦʙʨʦʙʮʽ ï ʜʦ 0,7 ʚʠʩʦʪʠ ʢʨʫʛʘ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ï h ʣʽʬʫʚʘʥʥʷ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ Sʧʦʧ ʘʙʦ ʩʧʦʩʽʙ 

ʚʨʽʟʘʥʥʷ (ʨʠʩ. 1.12, ʙ). ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʧʨʦʮʝʩ ʰʣʽʬʫʚʘʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʚʽʜʨʘʟʫ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, 

ʱʦ ʰʣʽʬʫʻʪʴʩʷ. ʐʣʽʬʫʚʘʣʴʥʦʤʫ ʢʨʫʛʫ ʥʘʜʘʻʪʴʩʷ ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʚ 

ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʦʚʦʾ ʣʽʥʽʾ ʜʝʪʘʣʽ. 

ɺʠʩʦʪʘ ʢʨʫʛʘ ʚʠʙʠʨʘʻʪʴʩʷ ʜʝʱʦ ʙʽʣʴʰʦʶ ʟʘ ʜʦʚʞʠʥʫ ʧʦʚʝʨʭʥʽ 

ʜʝʪʘʣʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ. 

ʎʝʡ ʩʧʦʩʽʙ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʡ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʤʘʩʦʚʦʤʫ ʪʘ ʙʘʛʘʪʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. ɺʽʥ ʜʦʟʚʦʣʷʻ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʬʘʩʦʥʥʠʤ ʢʨʫʛʦʤ, ʦʜʝʨʞʘʪʠ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʢʨʫʛʘ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʢʨʫʛʣʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʟ 

ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ ʢʨʫʛʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ Sʧʦʧ ï ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʜʝʪʘʣʽ (ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ), ʤʤ/ʦʙ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʩʝʨʽʡʥʦʛʦ ʪʘ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟ ʜʚʦʤʘ, ʪʨʴʦʤʘ ʽ ʙʽʣʴʰʝ 

ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ. 

ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʣʽʬʫʚʘʥʥʷ ʫʩʪʫʧʽʚ ʪʘ ʧʨʠʣʷʛʘʶʯʠʭ ʚʫʟʴʢʠʭ ʰʠʡʦʢ 

ʩʭʽʜʯʘʩʪʠʭ ʚʘʣʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʝʨʩʪʘʪʠ ʟ ʧʦʚʦʨʦʪʥʦʶ ʰʣʽʬʫʚʘʣʴʥʦʶ 

ʙʘʙʢʦʶ: ʫʥʽʚʝʨʩʘʣʴʥʽ ʪʘ ʪʦʨʮʝʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʽ (ʨʠʩ. 1.12, ʚ). ʂʫʪ 

ʧʦʚʦʨʦʪʫ ʢʨʫʛʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠʧʫʩʢʽʚ ʥʘ ʜʽʘʤʝʪʨ 

ʰʠʡʢʠ ʽ ʪʦʨʮʷ. 

ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʜʽʘʤʝʪʨʘ ʰʠʡʢʠ ʚʘʣʘ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʛʨʘʥʠʯʥʦʶ 

ʩʢʦʙʦʶ ʥʝʦʙʭʽʜʥʦ ʟʫʧʠʥʷʪʠ ʚʝʨʩʪʘʪ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʥʘʯʥʠʤʠ ʚʪʨʘʪʘʤʠ 

ʯʘʩʫ. ʋ ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʢʦʥʪʨʦʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʚʠʤʽʨʶʶʪʴ ʜʽʘʤʝʪʨʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʙʝʟʧʝʨʝʨʚʥʦ ʫ ʧʨʦʮʝʩʽ ʰʣʽʬʫʚʘʥʥʷ. 

ʂʨʽʤ ʥʘʚʝʜʝʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʥʘ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʟʥʷʪʪʽ ʟʥʘʯʥʠʭ ʧʨʠʧʫʩʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʨʫʛʠ ʽʟ ʟʘʙʽʨʥʠʤ ʢʦʥʫʩʦʤ ʘʙʦ ʩʭʽʜʯʘʩʪʽ, ʪʦʙʪʦ ʢʨʫʛʠ 
ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ. 
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ɹʝʟʮʝʥʪʨʦʚʝ ʰʣʽʬʫʚʘʥʥʷ. ʇʨʠ ʙʝʟʮʝʥʪʨʦʚʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʜʝʪʘʣʴ 

2 ʥʝ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʮʝʥʪʨʘʭ, ʷʢ ʥʘ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ 

ʚʽʣʴʥʦ (ʙʝʟ ʢʨʽʧʣʝʥʥʷ) ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ 

(ʨʠʩ. 1.13, ʘ), ʟ ʷʢʠʭ ʢʨʫʛ 1 ï ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ ï ʻ ʰʣʽʬʫʚʘʣʴʥʠʤ, 
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 Sʧʦʟʜ 

ʈʠʩ. 1.13. ʉʭʝʤʘ ʙʝʟʮʝʥʪʨʦʚʦʛʦ 

ʰʣʽʬʫʚʘʥʥʷ: 

ʘ ï ʟʘʛʘʣʴʥʘ ʩʭʝʤʘ; 

ʙ ï ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ; 

ʚ ï ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ; 

1 ï ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ; 

2 ï ʜʝʪʘʣʴ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ; 

3 ï ʚʝʜʫʯʠʡ ʢʨʫʛ; 

4 ï ʦʧʦʨʘ (ʥʽʞ) 
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(Sʧʦʧ) 

(Sʧʦʧ) 

 Sʦʙ 

ʘ ʢʨʫʛ 3 ï ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ ï ʚʝʜʫʯʠʤ ʢʨʫʛʦʤ, ʱʦ ʦʙʝʨʪʘʻ ʜʝʪʘʣʴ ʽ ʥʘʜʘʻ 

ʾʡ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ. ʐʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʢʦʣʦʚʦʶ 
ʰʚʠʜʢʽʩʪʶ 30ï35 ʤ/ʩ, ʘ ʚʝʜʫʯʠʡ ʢʨʫʛ ï ʟʽ ʰʚʠʜʢʽʩʪʶ 20ï30 ʤ/ʭʚ. 

ʆʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʦʧʦʨʦʶ ʟʽ ʩʢʦʩʦʤ, ʷʢʠʡ ʤʘʻ ʬʦʨʤʫ 

ʥʦʞʘ. ɿʘʚʜʷʢʠ ʩʢʦʩʫ, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ ʚ ʙʽʢ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ, ʜʝʪʘʣʴ 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʮʴʦʛʦ ʢʨʫʛʘ. 

ʆʧʦʨʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʮʝʥʪʨʦʚʘ ʚʽʩʴ ʜʝʪʘʣʽ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ, ʟʥʘʭʦʜʠʣʘʩʴ ʚʠʱʝ ʣʽʥʽʾ ʮʝʥʪʨʽʚ ʢʨʫʛʘ (ʥʘ ʧʦʣʦʚʠʥʫ 

ʜʽʘʤʝʪʨʘ ʜʝʪʘʣʽ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 15 ʤʤ). ʗʢʱʦ ʮʝʥʪʨʦʚʘ ʚʽʩʴ ʜʝʪʘʣʽ 

ʙʫʜʝ ʣʝʞʘʪʠ ʥʘ ʧʨʷʤʽʡ ʣʽʥʽʾ, ʱʦ ʟôʻʜʥʫʻ ʮʝʥʪʨʠ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʪʘ 

ʚʝʜʫʯʦʛʦ ʢʨʫʛʽʚ, ʪʦ ʥʘ ʜʝʪʘʣʽ ʤʦʞʝ ʤʘʪʠ ʤʽʩʮʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 
ʮʠʣʽʥʜʨʠʯʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʦʛʨʘʥʢʠ. 

ʅʘ ʙʝʟʮʝʥʪʨʦʚʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʰʣʽʬʫʶʪʴʩʷ ʪʘʢʦʞ ʜʝʪʘʣʽ, 

ʱʦ ʤʘʶʪʴ ʬʦʨʤʫ ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤʠ, ʢʦʥʽʯʥʠʤʠ ʪʘ 

ʬʘʩʦʥʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 
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ɹʝʟʮʝʥʪʨʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

ï ʩʧʦʩʦʙʦʤ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ (ʥʘʩʢʨʽʟʥʝ ʰʣʽʬʫʚʘʥʥʷ ñʥʘ ʧʨʦʭʽʜ,ò 

ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩ. 1.13, ʘ, ʙ); 

ï ʩʧʦʩʦʙʦʤ ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ (ʚʨʽʟʘʥʥʷ, ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩ. 1.13, ʚ). 

ɺʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʧʦʩʦʙʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʜʝʪʘʣʽ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ʐʣʽʬʫʚʘʥʥʷ ʩʧʦʩʦʙʦʤ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʰʣʽʬʫʚʘʥʥʷ ʚʘʣʽʚ, ʚʪʫʣʦʢ, ʧʦʨʰʥʝʚʠʭ ʧʘʣʴʮʽʚ, ʧʦʨʰʥʽʚ ʪʘ ʽʥʰʠʭ 

ʜʝʪʘʣʝʡ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʙʝʟ ʙʫʨʪʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʝʪʘʣʴ, ʱʦ 

ʰʣʽʬʫʻʪʴʩʷ, ʥʘʜʭʦʜʠʪʴ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʚʝʨʩʪʘʪʘ, ʘ ʚʠʭʦʜʠʪʴ ʟ ʽʥʰʦʾ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʨʫʭʫ (ʥʘʩʢʨʽʟʥʦʾ ʧʦʜʘʯʽ) ʚʝʜʫʯʠʡ ʢʨʫʛ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ ʥʘʭʠʣʫ a = 1ï5° ʜʦ ʦʩʽ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ɿʽ ʟʤʽʥʦʶ ʢʫʪʘ ʥʘʭʠʣʫ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ ʟʤʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʽ: ʯʠʤ 

ʙʽʣʴʰʠʡ ʢʫʪ, ʪʠʤ ʙʽʣʴʰʘ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʛʨʫʙʽʰʘ 

ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ. 

ʂʦʣʦʚʫ ʰʚʠʜʢʽʩʪʴ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ Vʚ.ʢ. (ʨʠʩ. 1.13, ʘ) ʤʦʞʥʘ 

ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ: Vʜ ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʦʩʽ ʜʝʪʘʣʽ, ʱʦ 

ʰʣʽʬʫʻʪʴʩʷ, ʽ ʜʦʨʽʚʥʶʻ ʢʦʣʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʮʽʻʾ ʜʝʪʘʣʽ, ʪʘ 

s ï ʧʘʨʘʣʝʣʴʥʫ ʦʩʽ ʜʝʪʘʣʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʽ ʜʦʨʽʚʥʶʻ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ 

ʜʝʪʘʣʽ ʚʟʜʦʚʞ ʦʩʽ. 

ɿ ʨʠʩ. 1.13, ʘ ʚʠʜʥʦ, ʱʦ: 

ï ʢʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʜʦʨʽʚʥʶʻ: ;aÖ= cosVV .ʢ.ʚʜ  

ï h ʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʜʝʪʘʣʽ ʚʟʜʦʚʞ ʦʩʽ ʜʦʨʽʚʥʶʻ: aÖ= sinVS .ʢ.ʚ . 

ɼʣʷ ʥʘʙʣʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ ʜʦ ʜʽʡʩʥʦʛʦ ʾʾ ʟʥʘʯʝʥʥʷ ʚʚʦʜʠʪʴʩʷ 

ʧʦʧʨʘʚʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ɛ ʥʘ ʢʦʚʟʘʥʥʷ ʜʝʪʘʣʽ ʚ ʤʝʞʘʭ 0,98ï0,95 ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ:  

ï ʜʣʷ ʢʫʪʘ a = 1° ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 0,98; 

ï ʜʣʷ ʢʫʪʘ a = 5° ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ 0,95. 

ʍʚʠʣʠʥʥʘ ʧʦʜʘʯʘ ʜʝʪʘʣʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1000 ʜʦ 

4000 ʤʤ. ɻʣʠʙʠʥʘ ʰʣʽʬʫʚʘʥʥʷ ʧʨʠ ʦʩʪʘʪʦʯʥʽʡ ʦʙʨʦʙʮʽ ʩʢʣʘʜʘʻ 0,01ï0,03 

ʤʤ, ʧʨʠ ʯʦʨʥʦʚʽʡ ʦʙʨʦʙʮʽ ï 0,05ï0,10 ʤʤ. 

ʇʨʠ ʥʘʩʢʨʽʟʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʟʘ ʜʝʢʽʣʴʢʘ ʭʦʜʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ 

ʦʙʨʦʙʢʠ 0,003ï0,005 ʤʤ ʜʣʷ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ ʜʦ 30 ʤʤ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʟ ʧʦʟʜʦʚʞʥʴʦʶ 

ʧʦʜʘʯʝʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʤ; 

 m ï ʯʠʩʣʦ ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʽʾ, ʱʦ ʰʣʽʬʫʶʪʴʩʷ ʥʝʧʝʨʝʨʚʥʠʤ ʧʦʪʦʢʦʤ; 

 Bʢ ï ʚʠʩʦʪʘ ʢʨʫʛʘ, ʤʤ; 

 i  ï ʯʠʩʣʦ ʭʦʜʽʚ; 

 Sʭʚ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ, ʤʤ/ʭʚ; 

 Dʚ.ʢ. ï ʜʽʘʤʝʪʨ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ, ʤʤ; 

 k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ; 

 nʚ.ʢ. ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ ʟʘ ʭʚʠʣʠʥʫ, ʭʚ-1; 

 a ï ʢʫʪ ʥʘʭʠʣʫ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ, ʛʨʘʜ; 

 ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʚʟʘʥʥʷ. 

 

1.5. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

2. ʇʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ 

ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

3. ɼʦʮʽʣʴʥʽʩʪʴ ʪʘ ʚʠʜʠ ʚʠʧʨʘʚʣʝʥʥʷ, ʦʙʜʠʨʘʥʥʷ ʪʘ ʨʦʟʨʽʟʘʥʥʷ 

ʧʨʫʪʢʽʚ. 

4. ʎʝʥʪʨʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ: ʜʦʮʽʣʴʥʽʩʪʴ, ʚʠʜʠ, ʩʭʝʤʠ, 

ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ. 

5. ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʨʠ ʦʙʪʦʯʫʚʘʥʥʽ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ. 

6. ʉʭʝʤʠ ʦʙʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

7. ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʪʦʨʮʝʚʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʙʝʟ ʦʪʚʦʨʫ. 

8. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʽʚ ʯʠʩʪʦʚʦʾ ʪʘ ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

9. ʉʭʝʤʘ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʚʠʨʘʟʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʢʨʫʛʦʤ ʽʟ 

ʧʦʚʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ. 

10. ɹʝʟʮʝʥʪʨʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ: 

ʩʭʝʤʠ, ʚʠʜʠ, ʦʩʥʦʚʥʠʡ ʯʘʩ. 
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2. ʆʙʨʦʙʢʘ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 
 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʦʪʚʦʨʘʤʠ ʚ ʜʝʪʘʣʷʭ ʤʘʰʠʥ ʻ ʮʠʣʽʥʜʨʠʯʥʽ, 

ʩʭʽʜʯʘʩʪʽ, ʢʦʥʽʯʥʽ, ʬʘʩʦʥʥʽ. 

ʇʽʜ ʩʭʽʜʯʘʩʪʠʤʠ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʦʪʚʦʨʠ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʦʩʽ ʧʦʩʣʽʜʦʚʥʦ ʦʜʥʝ ʟʘ ʦʜʥʠʤ. 

ʆʪʚʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʢʨʠʪʠʤʠ ʟ ʜʚʦʭ (ʥʘʩʢʨʽʟʥʽ) ʯʠ ʟ ʦʜʥʽʻʾ (ʛʣʫʭʽ) 

ʩʪʦʨʦʥʠ. 

ɺ ʜʝʪʘʣʷʭ ʤʘʰʠʥ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʪʚʦʨʠ ʮʠʣʽʥʜʨʠʯʥʽ ʪʘ 

ʢʦʥʽʯʥʽ. 

ɼʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʙʽʣʴʰ 

ʪʨʫʜʦʤʽʩʪʢʝ, ʥʽʞ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʦʙʝʨʪʘʥʥʷ. 

ʆʙʨʦʙʣʷʶʪʴʩʷ ʦʪʚʦʨʠ ʟʥʷʪʪʷʤ ʪʘ ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ. ʉʪʨʫʞʢʘ 

ʟʥʽʤʘʻʪʴʩʷ ʣʝʟʦʚʠʤʠ ʪʘ ʘʙʨʘʟʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʯʠ ʘʙʨʘʟʠʚʥʠʤʠ 

ʧʦʨʦʰʢʘʤʠ. 

ʃʝʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʷʢ 

ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʚʝʨʪʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ, ʧʨʦʪʷʛʫʚʘʥʥʷ. 

ɸʙʨʘʟʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʰʣʽʬʫʚʘʥʥʷ, 

ʭʦʥʽʥʛʫʚʘʥʥʷ, ʩʫʧʝʨʬʽʥʽʰʫʚʘʥʥʷ, ʧʨʠʪʠʨʘʥʥʷ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʰʢʽʚ). 

ʆʙʨʦʙʢʘ ʦʪʚʦʨʽʚ ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʣʽʙʨʫʚʘʥʥʷʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʛʣʘʜʞʫʚʘʣʴʥʠʭ ʧʨʦʰʠʚʦʢ ʪʘ ʢʫʣʴ, ʘ ʪʘʢʦʞ ʨʦʟʢʘʪʫʚʘʥʥʷʤ. 

ɺ ʣʠʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʬʦʨʤʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʻ 

ʧʨʦʙʠʚʘʥʥʷ ʾʭ ʫ ʰʪʘʤʧʘʭ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.1. 

 

2.1. ʆʙʨʦʙʢʘ ʦʪʚʦʨʽʚ ʣʝʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

 

ʋʪʚʦʨʝʥʥʷ ʦʪʚʦʨʽʚ ʫ ʩʫʮʽʣʴʥʦʤʫ ʤʝʪʘʣʽ ʟ ʪʦʯʥʽʩʪʶ 11ï12-ʛʦ 

ʢʚʘʣʽʪʝʪʽʚ ʪʘ ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʥʽ Rz 80ï160 ʤʢʤ ʜʦʩʷʛʘʻʪʴʩʷ 

ʩʚʝʨʜʣʽʥʥʷʤ. ʇʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʦʛʦ ʦʪʚʦʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʢʣʘʩʫ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʢʦʥʫʻʪʴʩʷ 

ʟʝʥʢʝʨʫʚʘʥʥʷʤ, ʨʦʟʚʝʨʪʘʥʥʷʤ, ʨʦʟʪʦʯʫʚʘʥʥʷʤ, ʧʨʦʪʷʛʫʚʘʥʥʷʤ. 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʦʪʚʦʨʽʚ ʥʘ ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʦʙʝʨʪʘʻʪʴʩʷ 

ʽʥʩʪʨʫʤʝʥʪ (ʩʚʝʨʜʣʦ), ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʘ ʪʘʢʦʞ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʫʚʘʥʥʷ) ʟʘʟʚʠʯʘʡ ʦʙʝʨʪʘʻʪʴʩʷ 

ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ. 
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ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʦʪʚʦʨʽʚ ʟ ʦʙʝʨʪʘʥʥʷʤ 

ʽʥʩʪʨʫʤʝʥʪʘ ʚʽʜʭʠʣʝʥʥʷ ʩʚʝʨʜʣʘ ʚʽʜ 

ʧʦʪʨʽʙʥʦʛʦ ʥʘʧʨʷʤʢʫ ʦʩʽ ʦʪʚʦʨʫ ʙʽʣʴʰʝ 

(ʨʠʩ. 2.2), ʥʽʞ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʟ 

ʦʙʝʨʪʘʥʥʷʤ ʜʝʪʘʣʽ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʚʽʜʚʝʜʝʥʥʷ ʩʚʝʨʜʣʘ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘ 

ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʦʥʜʫʢʪʦʨʠ ʟ ʥʘʧʨʷʤʥʠʤʠ 

(ʢʦʥʜʫʢʪʦʨʥʠʤʠ) ʚʪʫʣʢʘʤʠ (ʨʠʩ. 2.3, ʘ). 

ʆʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 30 ʤʤ ʫ 

ʩʫʮʽʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʚʠʯʘʡʥʦ ʩʚʝʨʜʣʷʪʴ 

ʜʚʦʤʘ ʩʚʝʨʜʣʘʤʠ (ʧʝʨʰʝ ï ʤʝʥʰʦʛʦ ʪʘ 

ʜʨʫʛʝ ï ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʽʚ) ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʽ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʥʘʯʥʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʩʚʝʨʜʣʘ. 
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ʈʠʩ. 2.3. ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʫ ʩʫʮʽʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ: 

ʘ ï ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ 11ï12-ʛʦ ʢʚʘʣʽʪʝʪʽʚ ʪʦʯʥʦʩʪʽ; 

ʙ ï ʦʙʨʦʙʢʘ ʦʪʚʦʨʽʚ ʜʦ 7-ʛʦ ʢʚʘʣʽʪʝʪʫ ʪʦʯʥʦʩʪʽ: 

1 ï ʩʚʝʨʜʣʽʥʥʷ; 

2 ï ʟʝʥʢʝʨʫʚʘʥʥʷ; 

3 ï ʯʦʨʥʦʚʝ ʨʦʟʚʝʨʪʘʥʥʷ; 

4 ï ʯʠʩʪʦʚʝ ʨʦʟʚʝʨʪʘʥʥʷ 

 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 30 ʤʤ ʟʘ 8ï9-ʠʤ 

ʢʚʘʣʽʪʝʪʘʤʠ ʪʦʯʥʦʩʪʽ ʟ ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʥʽ 2,5ï1 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Ra 

ʧʽʩʣʷ ʩʚʝʨʜʣʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʝʥʢʝʨʠ ʽ ʨʦʟʚʝʨʪʢʠ, ʘ ʜʣʷ ʜʽʘʤʝʪʨʽʚ ʜʦ 

30 ʤʤ ʧʽʩʣʷ ʩʚʝʨʜʝʣ ï ʪʽʣʴʢʠ ʨʦʟʚʝʨʪʢʠ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʪʚʦʨʽʚ 

ʜʽʘʤʝʪʨʦʤ ʚʽʜ 15 ʜʦ 20 ʤʤ ʟʘ 7ï8-ʠʤ ʢʚʘʣʽʪʝʪʘʤʠ ʪʦʯʥʦʩʪʽ ʪʘ ʟ 

ʰʦʨʩʪʢʽʩʪʶ ʚʽʜ 1,25 ʜʦ 0,32 ʤʢʤ ʧʦ Ra ʧʽʩʣʷ ʩʚʝʨʜʝʣ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʈʠʩ. 2.2. ɺʽʜʭʠʥʥʷ ʦʩʽ 

ʩʚʝʨʜʣʘ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ 
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ʟʝʥʢʝʨʠ ʪʘ ʨʦʟʚʝʨʪʢʠ, ʜʣʷ ʜʽʘʤʝʪʨʽʚ ʧʦʥʘʜ 20 ʤʤ ʧʽʩʣʷ ʩʚʝʨʜʝʣ ʪʘ 

ʟʝʥʢʝʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʜʥʫ ʘʙʦ ʜʚʽ ʨʦʟʚʝʨʪʢʠ (ʯʦʨʥʦʚʫ ʽ ʯʠʩʪʦʚʫ) 

(ʨʠʩ. 2.3, ʙ). 

ʅʘ ʨʠʩ. 2.3, ʙ ʧʦʢʘʟʘʥʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-

ʩʚʝʨʜʣʠʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʽʟ ʚʢʘʟʘʥʥʷʤ ʨʦʟʤʽʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʧʫʩʢ 

ʧʽʜ ʢʦʞʝʥ ʽʥʩʪʨʫʤʝʥʪ. ʂʦʞʝʥ ʽʥʩʪʨʫʤʝʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʡ 

ʚʪʫʣʢʦʶ ʢʦʥʜʫʢʪʦʨʘ. ʋ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʧʨʷʤʦʢ ʽ ʪʦʯʥʽʩʪʴ ʙʫʜʫʪʴ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʴ ʚʽʜ ʟʘʜʘʥʠʭ. 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʦʪʚʦʨʽʚ ʧʽʜ ʨʽʟʴ 

ʜʽʘʤʝʪʨ D  ʩʚʝʨʜʣʘ ʧʨʠʡʤʘʻʪʴʩʷ ʙʽʣʴʰʠʤ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʨʽʟʽ d ʥʘ ʚʝʣʠʯʠʥʫ 

ʘ = 0,3ï0,4 ʢʨʦʢʫ ʨʽʟʽ (ʨʠʩ. 2.4). 

ʉʚʝʨʜʣʘ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʥʦʨʤʘʣʴʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʜʣʷ ʛʣʠʙʦʢʦʛʦ 

ʩʚʝʨʜʣʽʥʥʷ. 

ɼʦ ʥʦʨʤʘʣʴʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʚʝʨʜʣʘ 

ʩʧʽʨʘʣʴʥʽ, ʧʝʨʦʚʽ ʪʘ ʮʝʥʪʨʫʚʘʣʴʥʽ. 

ɼʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʚʝʨʜʣʘ ʦʩʦʙʣʠʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʥʩʪʨʫʢʮʽʷ ʦʜʥʦʛʦ ʟ ʪʘʢʠʭ 

ʩʚʝʨʜʝʣ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.5. 
 

 
ʈʠʩ. 2.5. ʉʚʝʨʜʣʘ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ: 

1 ï ʨʽʟʘʣʴʥʘ ʧʣʘʩʪʠʥʘ;  2 ï h ʪʘʥʛʘ;  3 ï ʢʘʥʘʚʢʘ; 

4 ï ʪʨʫʙʢʠ;                     5 ï ʛʚʠʥʪ;    6 ï ʢʣʠʥ 

 

ʉʚʝʨʜʣʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʰʪʘʥʛʠ 2 ʜʦʚʞʠʥʦʶ ʜʦ 1,5ï2,0 ʤ (ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʚʞʠʥʠ ʦʪʚʦʨʫ), ʱʦ ʤʘʻ ʜʚʽ ʢʘʥʘʚʢʠ 3 ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ 

ʩʪʨʫʞʢʠ ʪʘ ʜʚʽ ʢʘʥʘʚʢʠ 4 ʜʣʷ ʪʨʫʙʦʢ, ʱʦ ʧʽʜʚʦʜʷʪʴ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʫ 

ʨʽʜʠʥʫ (ʄʆʈ) ʧʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ. ʅʘ ʢʽʥʮʽ 

ʰʪʘʥʛʠ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʢʣʠʥʦʤ 6 ʟ ʛʚʠʥʪʦʤ 5 ʩʧʝʮʽʘʣʴʥʘ ʨʽʟʘʣʴʥʘ 

2 
1 

3 
4 5 6 

ʈʠʩ. 2.4. ʉʚʝʨʜʣʽʥʥʷʦʪʚʦʨʽʚ ʧʽʜ 

ʨʽʟʴ 

D 
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ʧʣʘʩʪʠʥʘ 1 ʽʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ ʘʙʦ ʦʩʥʘʱʝʥʘ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʅʘ 

ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʢʘʭ ʧʣʘʩʪʠʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʢʘʥʘʚʢʠ ʜʣʷ ʨʦʟʣʘʤʫʚʘʥʥʷ ʪʘ 

ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʨʫʞʢʠ. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʢʘʥʘʚʢʠ ʧʦʣʝʛʰʫʶʪʴ ʚʠʜʘʣʝʥʥʷ ʽʟ 

ʟʦʥʠ ʨʽʟʘʥʥʷ ʩʪʨʫʞʢʠ ʧʽʜ ʜʽʻʶ ʄʆʈ. 

ʊʘʢʽ ʩʚʝʨʜʣʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 30 ʤʤ ʽ 

ʙʽʣʴʰʝ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ 

(ʜʦ 30 ʤʤ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʽʨʘʣʴʥʽ ʩʚʝʨʜʣʘ ʟ ʚʥʫʪʨʽʰʥʽʤ ʧʽʜʚʝʜʝʥʥʷʤ 

ʄʆʈ. ʆʜʥʘʢ ʦʙʨʦʙʣʷʪʠ ʪʘʢʠʤʠ ʩʧʽʨʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ ʛʣʠʙʦʢʽ ʦʪʚʦʨʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʝʜʦʮʽʣʴʥʦ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʪʘʢʽ ʩʚʝʨʜʣʘ ʥʝʦʙʭʽʜʥʦ 

ʯʘʩʪʦ ʚʠʚʦʜʠʪʠ ʟ ʦʪʚʦʨʽʚ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ, ʷʢʘ ʟʘʩʪʨʷʛʣʘ. ʂʨʽʤ 

ʪʦʛʦ, ʪʘʢʽ ʩʚʝʨʜʣʘ ʥʝʜʦʩʪʘʪʥʴʦ ʤʽʮʥʽ ʪʘ ʤʝʥʰ ʪʦʯʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʜʦʪʨʠʤʘʥʥʷ ʥʘʧʨʷʤʢʫ ʦʩʽ ʦʪʚʦʨʫ. ʊʦʤʫ ʟʘʤʽʩʪʴ ʩʧʽʨʘʣʴʥʠʭ ʩʚʝʨʜʝʣ ʚ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʛʘʨʤʘʪʥʽ ʩʚʝʨʜʣʘ. ɰʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʧʦʧʝʨʝʯʥʦʾ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʷʢʘ 

ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɺʝʨʰʠʥʘ ʪʘʢʠʭ ʩʚʝʨʜʝʣ ʟʤʽʱʝʥʘ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʧʨʷʤʥʠʡ ʢʦʥʫʩ, ʱʦ ʥʘʧʨʘʚʣʷʻ ʽʥʩʪʨʫʤʝʥʪ. 

ʉʚʝʨʜʣʽʥʥʶ ʛʘʨʤʘʪʥʠʤʠ ʩʚʝʨʜʣʘʤʠ ʧʝʨʝʜʫʻ ʧʦʧʝʨʝʜʥʻ ʟʘʩʚʝʨʜʣʶʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʜʝʷʢʫ ʛʣʠʙʠʥʫ ʩʧʽʨʘʣʴʥʠʤʠ ʘʙʦ ʧʝʨʦʚʠʤʠ ʩʚʝʨʜʣʘʤʠ. ʎʷ 

ʦʧʝʨʘʮʽʷ ʻ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʧʦʜʘʣʴʰʝ ʤʦʞʣʠʚʝ ʚʽʜʚʝʜʝʥʥʷ 

ʦʩʽ ʛʘʨʤʘʪʥʦʛʦ ʩʚʝʨʜʣʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. ɼʨʽʙʥʘ 

ʩʪʨʫʞʢʘ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ, ʣʝʛʢʦ ʚʠʜʘʣʷʻʪʴʩʷ ʄʆʈ. 

ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʛʘʨʤʘʪʥʠʭ ʩʚʝʨʜʝʣ ʻ ʾʭ ʤʘʣʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 80 ʜʦ 200 ʤʤ ʪʘ 

ʜʦʚʞʠʥʦʶ ʜʦ 500 ʤʤ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʢʽʣʴʮʝʚʽ ʩʚʝʨʜʣʘ. 

ɺʦʥʠ ʚʠʨʽʟʫʶʪʴ ʫ ʩʫʮʽʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʣʠʰʝ ʢʽʣʴʮʝʚʫ ʧʦʚʝʨʭʥʶ. 

ɺʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʩʣʷ ʪʘʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ, ʫ ʬʦʨʤʽ 

ʮʠʣʽʥʜʨʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʰʠʭ ʜʝʪʘʣʝʡ. ʊʘʢʽ 

ʩʚʝʨʜʣʘ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʤʘ ʢʦʤʧʣʝʢʪʘʤʠ ʟʘʧʘʩʥʠʭ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʥʦʞʽʚ. ʎʽ ʥʦʞʽ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ ʫ 

ʟʘʪʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʅʦʞʽ, ʱʦ ʟʘʪʫʧʠʣʠʩʴ, ʟʘʤʽʥʷʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʙʝʟ ʟʥʷʪʪʷ ʩʚʝʨʜʣʘ ʟ ʚʝʨʩʪʘʪʘ. 

ʂʽʣʴʮʝʚʽ ʩʚʝʨʜʣʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ, ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ, 

ʨʝʚʦʣʴʚʝʨʥʠʭ ʽ ʨʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʷʢʽ ʤʘʶʪʴ ʟʚʠʯʘʡʥʫ 

ʩʠʩʪʝʤʫ ʧʦʜʘʯʽ ʄʆʈ. 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʪʘʢʠʤʠ ʩʚʝʨʜʣʘʤʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 4 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʚʝʨʜʣʽʥʥʷʤ ʟʚʠʯʘʡʥʠʤʠ 

ʩʚʝʨʜʣʘʤʠ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ. ʐʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ʦʪʚʦʨʫ ʚʽʜʧʦʚʽʜʘʻ 160ï40 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Rz. 

ɺʽʜʣʠʪʽ ʘʙʦ ʚʽʜʰʪʘʤʧʦʚʘʥʽ ʦʪʚʦʨʠ ʦʙʨʦʙʣʷʶʪʴʩʷ ʩʧʦʯʘʪʢʫ 

ʯʦʨʥʦʚʠʤʠ ʟʝʥʢʝʨʘʤʠ, ʘ ʧʦʪʽʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ 
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ʰʦʨʩʪʢʦʩʪʽ ï ʯʠʩʪʦʚʠʤʠ ʟʝʥʢʝʨʘʤʠ, ʨʦʟʚʝʨʪʢʘʤʠ, ʧʨʦʪʷʞʢʘʤʠ ʪʦʱʦ. 

ɼʣʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 25 ʤʤ ʚʠʧʨʘʚʜʘʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʝʥʢʝʨʽʚ ʟ ʚʝʨʭʥʽʤʠ (ʨʠʩ. 2.6, ʘ) ʪʘ ʥʠʞʥʽʤʠ ʥʘʧʨʷʤʥʠʤʠ (ʨʠʩ. 2.6, ʙ) 

ʝʣʝʤʝʥʪʘʤʠ. 
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ʈʠʩ. 2.6. ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ: 

ʘ ï ʟʝʥʢʝʨ ʟ ʚʝʨʭʥʽʤ ʥʘʧʨʷʤʥʠʤ ʝʣʝʤʝʥʪʦʤ; 

ʙ ï ʟʝʥʢʝʨ ʟ ʥʠʞʥʽʤ ʥʘʧʨʷʤʥʠʤ ʝʣʝʤʝʥʪʦʤ; 

ʚ ï ʜʚʦʩʪʦʨʦʥʥʷ ʨʦʟʪʦʯʫʚʘʣʴʥʘ ʧʣʘʩʪʠʥʘ ʚ 

ʦʧʨʘʚʢʘʭ; 

ʛ ï ʦʧʨʘʚʢʘ ʟ ʨʦʟʪʦʯʫʚʘʣʴʥʠʤʠ ʨʽʟʮʷʤʠ; 
ʜ ï ʦʧʨʘʚʢʘ ʟ ʥʘʩʘʜʢʘʤʠ-ʟʝʥʢʝʨʘʤʠ 

ɿʝʥʢʝʨʠ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 30 ʤʤ ʯʘʩʪʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʽ ʚʩʪʘʚʥʠʤʠ 

ʥʦʞʘʤʠ, ʱʦ ʤʘʶʪʴ ʨʠʬʣʝʥʫ ʧʦʚʝʨʭʥʶ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ. ʇʽʩʣʷ 

ʧʝʨʝʪʦʯʫʚʘʥʴ ʥʦʞʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʩʪʘʚʣʝʥʽ, ʱʦ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʾʭ 

ʨʦʙʦʪʠ. 

ɯʥʦʜʽ ʟʘʤʽʩʪʴ ʟʝʥʢʝʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʦʩʪʦʨʦʥʥʽ ʨʦʟʪʦʯʫʚʘʣʴʥʽ 

ʧʣʘʩʪʠʥʠ ʚ ʦʧʨʘʚʢʘʭ (ʨʠʩ. 2.6, ʚ). ɺʦʥʠ ʜʝʰʝʚʰʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʘʣʝ 

ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʽ, ʥʽʞ ʟʝʥʢʝʨʠ. ʆʧʨʘʚʢʠ ʟ ʨʽʟʮʷʤʠ (ʨʠʩ. 2.6, ʛ) 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʫ ʜʨʽʙʥʦ- ʽ 

ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ- ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʇʨʠ ʦʜʥʦʯʘʩʥʽʡ ʦʙʨʦʙʮʽ ʜʝʢʽʣʴʢʦʭ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 30 ʤʤ, 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 42 

 

 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʽʡ ʦʩʽ (ʩʧʽʚʚʽʩʥʠʭ ʦʪʚʦʨʽʚ), ʫ ʩʝʨʽʡʥʦʤʫ ʪʘ 

ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʧʨʘʚʢʠ ʟ ʥʘʩʘʜʥʠʤʠ 

ʟʝʥʢʝʨʘʤʠ (ʨʠʩ. 2.6, ʜ). 

ʌʘʩʢʠ ʚ ʦʪʚʦʨʘʭ ʟʥʽʤʘʶʪʴʩʷ ʟʝʥʢʦʚʢʘʤʠ (ʨʠʩ. 2.7, ʘ). ʎʠʣʽʥʜʨʠʯʥʽ 

ʧʦʛʣʠʙʣʝʥʥʷ ʪʘ ʪʦʨʮʝʚʽ ʧʦʚʝʨʭʥʽ ʧʽʜ ʛʦʣʦʚʢʠ ʙʦʣʪʽʚ ʪʘ ʛʘʡʦʢ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʮʝʢʽʚʢʘʤʠ ʫ ʚʠʛʣʷʜʽ ʥʘʩʘʜʥʠʭ 

ʛʦʣʦʚʦʢ ʟ ʯʦʪʠʨʤʘ ʟʫʙʘʤʠ (ʨʠʩ. 2..7, ʙ) ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʣʘʩʪʠʥ (ʨʠʩ. 2.7, ʚ) ʟ ʥʘʧʨʷʤʥʦʶ ʮʘʧʬʦʶ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʚʚʽʩʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʦʪʚʦʨʽʚ. 

ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʽ ʟʝʥʢʝʨʠ: ʩʫʮʽʣʴʥʽ (ʜʠʚ. ʨʠʩ. 2.8, ʘ) ʪʘ ʟʽ 

ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ (ʨʠʩ. 2.8, ʙ, ʚ), ʱʦ ʦʙʨʦʙʣʷʶʪʴ ʦʜʥʦʯʘʩʥʦ ʦʪʚʽʨ, 

ʪʦʨʝʮʴ, ʬʘʩʢʫ ʪʦʱʦ. ʊʘʢʽ ʟʝʥʢʝʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʠʢʦʥʘʥʽ ʟ ʚʝʨʭʥʴʦʶ 

(ʨʠʩ. 2.8, ʙ) ʘʙʦ ʟ ʥʠʞʥʴʦʶ (ʨʠʩ. 2.8, ʚ) ʥʘʧʨʷʤʥʠʤʠ. 

ɼʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 35 ʜʦ 260 ʤʤ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʯʦʨʥʦʚʽ ʜʚʦ- ʪʘ ʯʦʪʠʨʠʨʽʟʮʝʚʽ ʙʣʦʢʠ (ʨʠʩ. 2.9, ʘ, ʙ), ʷʢʽ 

ʢʦʞʥʦʶ ʧʘʨʦʶ ʥʦʞʽʚ ʟʥʽʤʘʶʪʴ ʧʨʠʧʫʩʢ ʜʦ 15 ʤʤ ʥʘ ʜʽʘʤʝʪʨ ʽ 

ʦʙʨʦʙʣʷʶʪʴ ʩʭʽʜʯʘʩʪʽ ʦʪʚʦʨʠ (ʨʠʩ. 2.9, ʙ) ʜʽʘʤʝʪʨʘʤʠ D ʽ D1. ɼʣʷ 

ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ 120 ʤʤ ʪʘ ʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʪʘʢʦʞ ʨʽʟʮʝʚʽ ʛʦʣʦʚʢʠ ʟʽ ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ (ʨʠʩ. 1.1.9, ʚ). 
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ʈʠʩ. 2.7. ʉʭʝʤʠ ʨʦʙʦʪʠ ʟʝʥʢʽʚʢʠ ʪʘ 

ʮʝʢʽʚʢʠ: 

ʘ ï ʟʥʷʪʪʷ ʬʘʩʢʠ ʟʝʥʢʽʚʢʦʶ; 

ʙ ï ʦʙʨʦʙʢʘ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʮʝʢʽʚʢʦʶ ʫ 

ʚʠʛʣʷʜʽ ʥʘʩʘʜʥʦʾ 

ʯʦʪʠʨʠʟʫʙʦʾ ʛʦʣʦʚʢʠ; 

ʚ ï ʦʙʨʦʙʢʠ ʧʨʠʣʠʚʽʚ 

ʮʝʢʽʚʢʦʶ ʫ ʚʠʛʣʷʜʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʣʘʩʪʠʥ ʟ 

ʥʘʧʨʷʤʥʦʶ ʮʘʧʬʦʶ 

 
ʘ) 

ʙ) ʚ) 
 

ʈʠʩ. 2.8. ʂʦʤʙʽʥʦʚʘʥʽ ʟʝʥʢʝʨʠ 

ʘ ï ʩʫʮʽʣʴʥʠʡ; 

ʙ ï ʟʽ ʚʩʪʘʚʥʠʤʠ 

ʥʦʞʘʤʠ ʟ 

ʚʝʨʭʥʴʦʶ 

ʥʘʧʨʷʤʥʦʶ; 

ʚ ï ʟʽ ʚʩʪʘʚʥʠʤʠ 

ʥʦʞʘʤʠ ʪʘ ʟ 

ʥʠʞʥʴʦʶ 

ʥʘʧʨʷʤʥʦʶ 
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ɿʚʦʨʦʪʥʠʡ ʢʦʥʫʩ 0,1 ʧʦ ʜʽʘʤʝʪʨʫ 

ʚ) 

 ʎʠʣʽʥʜʨʠʯʥʘ  
ʯʘʩʪʠʥʘ 0,3ï0,4  
ʜʽʘʤʝʪʨʘ 
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ʈʠʩ. 2.9. ʈʦʟʪʦʯʫʚʘʣʴʥʽ ʙʣʦʢʠ (ʘïʚ) ʪʘ ʨʽʟʮʝʚʘ ʛʦʣʦʚʢʘ (ʛ): 

1 ï ʢʦʨʧʫʩ; 

2 ï ʨʦʟʪʦʯʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ; 

3 ï ʨʽʟʮʽ 

 

ɼʣʷ ʯʠʩʪʦʚʦʛʦ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ 25ï300 ʤʤ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʦʨʽʟʮʝʚʽ ʙʣʦʢʠ (ʨʠʩ. 2.9, ʛ) ʪʘ ʛʦʣʦʚʢʠ ʟ 

ʤʽʢʨʦʤʝʪʨʠʯʥʦʶ ʧʦʜʘʯʝʶ ʨʽʟʮʷ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,02 ʤʤ. 

ʉʚʝʨʜʣʘ, ʟʝʥʢʝʨʠ ʪʘ ʨʦʟʚʝʨʪʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʘʣʴʥʽ ʯʘʩʪʠʥʠ ʽʟ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʧʣʘʩʪʠʥʦʢ. 

ʈʦʟʚʝʨʪʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʫʯʥʽ ʪʘ ʤʘʰʠʥʥʽ ʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʩʫʮʽʣʴʥʠʤʠ ʽ ʨʦʟʩʫʚʥʠʤʠ. 

ʈʫʯʥʽ ʨʦʟʚʝʨʪʢʠ ʤʘʶʪʴ ʜʦʚʛʽ ʟʫʙʠ ʽ ʜʦʚʛʫ ʢʦʥʽʯʥʫ ʟʘʪʦʯʝʥʫ ʯʘʩʪʠʥʫ, 

ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʙʽʨʥʦʶ. ʄʘʰʠʥʥʽ ʩʫʮʽʣʴʥʽ ʨʦʟʚʝʨʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʜʦ 30 ʤʤ. ɼʣʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 

30 ʤʤ ʟ ʤʝʪʦʶ ʝʢʦʥʦʤʽʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʨʽʟʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʩʘʜʥʽ ʨʦʟʚʝʨʪʢʠ. ʈʦʟʚʝʨʪʢʠ ʨʦʟʩʫʚʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 25 ʜʦ 100 ʤʤ. 

ʐʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʨʦʟʚʝʨʪʢʠ ʟʽ ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʜʽʘʤʝʪʨʽʚ ʚʽʜ 35 ʜʦ 150 ʤʤ. 

ʇʨʠ ʨʦʙʦʪʽ ʯʠʩʪʦʚʠʤʠ ʨʦʟʚʝʨʪʢʘʤʠ ʥʘ ʪʦʢʘʨʥʠʭ ʪʘ ʨʝʚʦʣʴʚʝʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʭʠʪʥʽ ʦʧʨʘʚʢʠ (ʨʠʩ. 2.10), ʷʢʽ ʢʦʤʧʝʥʩʫʶʪʴ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 44 

 

 

ʨʦʟʙʽʞʥʽʩʪʴ ʦʩʽ ʦʪʚʦʨʫ ʪʘ ʦʩʴʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʧʝʨʝʨʽʟʫ ʨʦʟʚʝʨʪʢʠ. 

ʉʘʤʦʮʝʥʪʨʽʚʥʽ ʨʦʟʚʝʨʪʢʠ ʥʘʟʠʚʘʶʪʴʩʷ ʽʥʦʜʽ ñʧʣʘʚʘʶʯʠʤʠò ʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʣʴʥʦ ʚʩʪʘʚʣʝʥʽ ʚ ʜʝʨʞʘʚʢʫ ʧʣʘʩʪʠʥʠ (ʨʠʩ. 2.11), 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʥʷʪʪʷ ʜʫʞʝ ʪʦʥʢʠʭ ʰʘʨʽʚ ʩʪʨʫʞʢʠ. ʏʝʨʝʟ ʪʝ, ʱʦ ʮʽ 

ʨʦʟʚʝʨʪʢʠ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʩʘʤʠʤ ʦʪʚʦʨʦʤ, ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʚʠʧʨʘʚʣʷʪʠ 

ʢʨʠʚʠʟʥʫ ʽ ʧʦʣʦʞʝʥʥʷ ʦʩʽ, ʘʣʝ ʜʘʶʪʴ ʯʠʩʪʫ ʧʦʚʝʨʭʥʶ ʽ ʪʦʯʥʠʡ ʜʽʘʤʝʪʨ 

ʦʪʚʦʨʫ. ɿʥʦʰʫʚʘʥʥʷ ʧʣʘʩʪʠʥ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʾʭʥʽʤ ʨʝʛʫʣʶʚʘʥʥʷʤ. 

 

 1 
2 
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ʈʠʩ. 2.10. ʍʠʪʥʘ ʦʧʨʘʚʢʘ 

ʜʣʷ ʯʠʩʪʦʚʠʭ 

ʨʦʟʚʝʨʪʦʢ: 

1 ï ʭʚʦʩʪʦʚʠʢ; 

2 ï ʩʬʝʨʠʯʥʘ 

ʚʩʪʘʚʢʘ; 

3 ï ʚʪʫʣʢʘ; 

4 ï ʛʚʠʥʪ 

 1 2 

3 

 
ʈʠʩ. 2.11. ʇʣʘʚʘʶʯʘ ʩʘʤʦʮʝʥʪʨʽʚʥʘ 

ʨʦʟʚʝʨʪʢʘ: 

1 ï ʢʦʨʧʫʩ; 

2 ï ʨʽʟʘʣʴʥʘ ʧʣʘʩʪʠʥʘ; 

3 ï ʬʽʢʩʫʚʘʣʴʥʽ ʛʚʠʥʪʠ 

 

ʊʘʢʽ ʨʦʟʚʝʨʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 

25 ʜʦ 500 ʤʤ. 

ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʦʤʙʽʥʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʩʚʝʨʜʣʘ-ʟʝʥʢʝʨʠ, ʩʚʝʨʜʣʘ-ʨʦʟʚʝʨʪʢʠ 

(ʨʠʩ. 2.12, ʘ), ʩʚʝʨʜʣʘ-ʟʝʥʢʝʨʠ-ʨʦʟʚʝʨʪʢʠ (ʨʠʩ. 2.12, ʙ) ʪʦʱʦ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʩʚʝʨʜʣʘʤʠ, ʟʝʥʢʝʨʘʤʠ, 

ʨʦʟʚʝʨʪʢʘʤʠ, ʮʝʢʽʚʢʘʤʠ ʽ ʧʽʜʨʽʟʥʠʤʠ ʥʦʞʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
 

Sn

l
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o
Ö

= . 

 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ, ʟʝʥʢʫʚʘʥʥʽ ʪʘ ʨʦʟʚʝʨʪʘʥʥʽ ʜʦʚʞʠʥʘ ʭʦʜʫ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʚʞʠʥʠ ʦʪʚʦʨʫ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ,  

 ʜʦʚʞʠʥʠ ʚʨʽʟʘʥʥʷ ʪʘ ʧʝʨʝʙʽʛʫ       



45 2. ʆʙʨʦʙʢʘ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʽʥʩʪʨʫʤʝʥʪʽʚ. ɼʣʷ ʮʠʭ ʚʠʜʽʚ ʨʦʙʽʪ 

ʬʦʨʤʫʣʘ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʤʦʞʝ 

ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ, 

ʭʚ: 
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ʜʝ l0 ï ʜʦʚ ʠʥʘ ʦʪʚʦʨʫ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ, ʤʤ; 

 lʚʨ ï ʜʦʚʞʠʥʘ ʚʨʽʟʘʥʥ , ʤʤ; 

 ln ï ʜʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ, ʤʤ 

(ʨʠʩ. 2.13, ʘ). 

ɼʦʚʞʠʥʘ ʚʨʽʟʘʥʥʷ ʧʨʠ 

ʩʚʝʨʜʣʽʥʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ, ʤʤ: 

,)31(ctg
2

dD
lʚʨ 2+jÖ

-
=  

 
 

ʜʝ D ï ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ, ʤʤ; 

 d ï ʜʦʚʞʠʥʘ ʧʦʧʝʨʝʯʥʦʾ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ, ʤʤ; 

 ű ï ʛʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ, ʛʨʘʜ. 
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ʈʠʩ. 2.13. ʉʭʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʧʨʦʭʦʜʫ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ʦʪʚʦʨʽʚ: 

ʘ ï ʩʚʝʨʜʣʽʥʥʷʤ; 

ʙ ï ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʷʤ; 

ʚ ï ʟʝʥʢʝʨʫʚʘʥʥʷʤ; 

ʛ ï ʨʦʟʚʝʨʪʘʥʥʷʤ 

 

ɼʦʚʞʠʥʘ ʚʨʽʟʘʥʥʷ lʚʨ ʧʨʠ ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʽ, ʟʝʥʢʫʚʘʥʥʽ ʪʘ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 46 

 

 

ʨʦʟʚʝʨʪʘʥʥʽ (ʨʠʩ. 2.13, ʙïʛ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʤʤ: 

 

,)31(ctgtlʚʨ 2+jÖ=   

ʜʝ t ï ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʤʤ; 

 ű ï ʛʦʣʦʚʥʠʡ ʢʫʪ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʧʣʘʥʽ ʩʚʝʨʜʣʘ, ʛʨʘʜ. 

ɼʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ln: 

ï ʧʨʠ ʦʙʨʦʙʮʽ ʥʘ ʧʨʦʭʽʜ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ 1ï3 ʤʤ; 

ï ʧʨʠ ʨʦʟʚʝʨʪʘʥʥʽ ln = (0,2é0,5)ĀK ʤʤ (ʨʠʩ. 2.13, ʛ), ʜʝ K ï 

ʜʦʚʞʠʥʘ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʚʝʨʪʢʠ, ʤʤ; 

ï ʧʨʠ ʦʙʨʦʙʮʽ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ ln= 0. 

ɼʣʷ ʪʦʯʥʠʭ ʢʦʥʽʯʥʠʭ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʧʣʝʢʪʠ ʽʟ ʢʦʥʽʯʥʠʭ 

ʟʝʥʢʝʨʽʚ ʽ ʨʦʟʚʝʨʪʦʢ. 

ʅʘ ʨʠʩ. 2.2.14, ʘ ʧʦʢʘʟʘʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘʢʠʭ ʢʦʥʽʯʥʠʭ 

ʦʪʚʦʨʽʚ. ʆʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 25 ʤʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʚʝʨʜʣʠʪʠ 

ʧʦʩʣʽʜʦʚʥʦ ʜʝʢʽʣʴʢʦʤʘ ʩʚʝʨʜʣʘʤʠ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 

ʩʭʽʜʯʘʩʪʦʛʦ ʦʪʚʦʨʫ, ʱʦ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʬʦʨʤʠ ʢʦʥʽʯʥʦʛʦ ʟʝʥʢʝʨʘ. 

ʇʽʩʣʷ ʩʚʝʨʜʣʽʥʥʷ 1 (ʨʠʩ. 2.14, ʘ) ʧʦʯʝʨʛʦʚʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʝʥʢʝʨ 2, 

ʯʦʨʥʦʚʘ 3 ʽ ʯʠʩʪʦʚʘ 4 ʨʦʟʚʝʨʪʢʠ. 
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ʈʠʩ. 2.14. ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʢʦʥʽʯʥʦʛʦ ʦʪʚʦʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: 

ʘ ï ʩʚʝʨʜʣʘ 1, ʟʝʥʢʝʨʘ 2, ʯʦʨʥʦʚʦʾ 3 ʪʘ ʯʠʩʪʦʚʦʾ 4 

ʢʦʥʽʯʥʠʭ ʨʦʟʚʝʨʪʦʢ; 

ʙ ï ʢʦʥʽʯʥʠʭ ʟʝʥʢʝʨʘ ʪʘ ʨʦʟʚʝʨʪʢʠ 
 

ʇʨʠ ʟʝʥʢʫʚʘʥʥʽ ʪʘ ʨʦʟʚʝʨʪʘʥʥʽ ʢʦʥʽʯʥʠʭ ʦʪʚʦʨʽʚ (ʨʠʩ. 2.14, ʙ) 

ʦʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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-
=  ï ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʤʤ; 

jÖ= tgte ï ʜʦʚʞʠʥʘ ʭʦʜʫ ʽʥʩʪʨʫʤʝʥʪʘ, ʤʤ; 
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j ï ʛʦʣʦʚʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʢʫʪʘ ʧʨʠ ʚʝʨʰʠʥʽ 

ʢʦʥʫʩʘ ̔ ʥʩʪʨʫʤʝʥʪʘ. 

ɼʣʷ ʰʚʠʜʢʦʾ ʟʘʤʽʥʠ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-

ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʰʚʠʜʢʦʟʤʽʥʥʽ 

ʧʘʪʨʦʥʠ (ʨʠʩ. 2.15). 

ʈʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʽ ʚʝʨʩʪʘʪʠ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʜʠʥʠʯ-

ʥʦʤʫ ʽ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. ɯʥʦʜʽ 

ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʡ ʫ 

ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʟʘʤʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ 

ʚʝʨʩʪʘʪʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʟ 

ʚʝʣʠʢʠʤʠ ʤʘʩʦʛʘʙʘʨʠʪʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʩʦʙʣʠʚʦ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʝʡ 

ʨʘʟʦʤ ʽʟ ʢʦʥʜʫʢʪʦʨʦʤ. ʆʨʽʻʥʪʦʚʥʘ 

ʚʘʛʘ (ʤʘʩʘ) ʜʝʪʘʣʽ ʟ ʢʦʥʜʫʢʪʦʨʦʤ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 15ï20 ʢʛ. 

ɼʣʷ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʫ ʜʝʪʘʣʷʭ ʟ 

ʢʦʥʜʫʢʪʦʨʦʤ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰʫ ʚʘʛʫ, 

ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ 

ʨʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

ʇʨʠ ʟʥʘʯʥʽʡ ʚʘʟʽ ʜʝʪʘʣʝʡ ʟ 

ʢʦʥʜʫʢʪʦʨʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʣʝʛʢʦʨʫʭʦʤʠʭ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʪʦʣʽʚ ʫʤʦʞʣʠʚʣʶʻ 

ʰʚʠʜʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʝʡ ʚʽʜ ʦʪʚʦʨʫ ʜʦ ʦʪʚʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʤʽʥʷʪʠ ʜʦʨʦʛʽ ʪʘ ʛʨʦʤʽʟʜʢʽ ʨʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʽ ʚʝʨʩʪʘʪʠ ʙʽʣʴʰ 

ʜʝʰʝʚʠʤʠ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʤʠ. 

ʅʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʷʢ ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʚʝʨʪʘʥʥʷ ʪʘ 

ʥʘʨʽʟʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʽʟʝʡ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʤʠ ʛʦʣʦʚʢʘʤʠ.  

ʇʝʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ ʤʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʝʨʜʣʠʣʴʥʠʭ 

ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʛʦʣʦʚʦʢ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʧʦʚʦʨʦʪʥʠʤ ʩʪʦʣʦʤ. ʅʘ 

ʨʠʩ. 2.16 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʪʨʠʰʧʠʥʜʝʣʴʥʦʶ ʛʦʣʦʚʢʦʶ 

ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʧʦʚʦʨʦʪʥʠʤ ʩʪʦʣʦʤ, ʱʦ ʤʘʻ ʯʦʪʠʨʠ ʧʘʪʨʦʥʠ, ʦʜʠʥ ʟ ʷʢʠʭ 

ʩʣʫʞʠʪʴ ʜʣʷ ʟʤʽʥʠ ʜʝʪʘʣʽ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʚ ʽʥʰʠʭ ʪʨʴʦʭ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʜʦʧʦʤʽʞʥʠʡ ʯʘʩ ʚʠʪʨʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʧʦʚʦʨʦʪ ʩʪʦʣʘ ʥʘ 90° ʪʘ ʥʘ 

ʧʽʜʚʝʜʝʥʥʷ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʰʧʠʥʜʝʣʽʚ. 

 

ʈʠʩ. 2.15. ʐʚʠʜʢʦʟʤʽʥʥʠʡ 

ʧʘʪʨʦʥ: 

1 ï ʭʚʦʩʪʦʚʠʢ; 

2 ï ʚʪʫʣʢʘ; 

3 ï ʩʚʝʨʜʣʦ; 

4 ï ʰʘʨʠʢ 

1 

2 

3 

4 
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ʈʠʩ. 2.16. ʉʭʝʤʘ 

ʦʙʨʦʙʢʠ 

ʦʪʚʦʨʽʚ 

ʪʨʠʰʧʠʥʜʝʣʴ-

ʥʦʶ ʛʦʣʦʚʢʦʶ 

ʥʘ ʩʚʝʨʜʣʠʣʴ-

ʥʦʤʫ ʚʝʨʩʪʘʪʽ 

ʟ ʧʦʚʦʨʦʪʥʠʤ 

ʩʪʦʣʦʤ: 

1 ï ʟʘʛʦʪʦʚʢʘ; 

2, 3 ï ʩʚʝʨʜʣʘ; 

4 ï ʟʝʥʢʝʨ; 

5 ï ʩʪʽʣ; 

6 ï ʧʨʠʩʪʦʩʫ-

ʚʘʥʥʷ; 

7 ï ʩʚʝʨʜ-

ʣʠʣʴʥʘ 

ʛʦʣʦʚʢʘ 

ʋ ʤʘʩʦʚʦʤʫ ʽ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ (ʘʚʪʦʤʦʙʽʣʝ- ʪʘ 

ʪʨʘʢʪʦʨʦʙʫʜʫʚʘʥʥʽ ʪʦʱʦ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʩʚʝʨʜʣʠʣʴʥʽ ʛʦʣʦʚʢʠ ʜʣʷ ʦʜʥʦʯʘʩʥʦʾ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʪʚʦʨʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ ʟ ʨʽʟʥʠʭ 

ʩʪʦʨʽʥ ʜʝʪʘʣʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ɸʃ ʜʣʷ ʦʙʨʦʙʢʠ ʛʦʣʦʚʦʢ ʙʣʦʢʽʚ 

ʮʠʣʽʥʜʨʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʽ ʪʨʘʢʪʦʨʥʠʭ ʜʚʠʛʫʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 17, 22, 

30 ʽ ʙʽʣʴʰʝ ʰʧʠʥʜʝʣʴʥʠʭ ʩʚʝʨʜʣʠʣʴʥʠʭ ʛʦʣʦʚʦʢ. 

ʉʧʝʮʽʘʣʴʥʽ ʩʚʝʨʜʣʠʣʴʥʽ ʚʝʨʩʪʘʪʠ, ʱʦ ʻ ʜʦʩʪʘʪʥʴʦ ʜʦʨʦʛʠʤʠ, ʯʘʩʪʦ 

ʟʘʤʽʥʷʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ ʛʦʣʦʚʢʘʤʠ. ʆʩʪʘʥʥʽ ʣʝʛʢʦ ʟʤʽʥʶʶʪʴ 

ʩʚʦʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ ʜʝʪʘʣʽ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʙʨʦʙʣʷʪʠ ʦʪʚʦʨʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦ ʨʽʟʥʽ 

ʩʪʦʨʦʥʠ ʜʝʪʘʣʽ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʨʦʟʪʦʯʫʚʘʥʥʷ ʪʘ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ. ɼʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ. 

ʆʩʴʦʚʘ ʧʦʜʘʯʘ ʨʽʟʮʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʰʧʠʥʜʝʣʷ (ʨʠʩ. 2.17, 

ʘ). ɺʽʜʩʪʘʥʴ ɸ ʤʽʞ ʧʽʜʰʠʧʥʠʢʘʤʠ ʤʦʞʝ ʣʠʰʝ ʥʝʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʜʦʚʞʠʥʫ L ʜʝʪʘʣʽ, ʷʢʘ ʨʦʟʪʦʯʫʻʪʴʩʷ. 

ʇʦʜʘʯʘ ʧʨʠ ʨʦʟʪʦʯʫʚʘʥʥʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʦʣʘ 1 (ʨʠʩ. 2.17, ʙ), ʥʘ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʟʘʛʦʪʦʚʢʘ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʝ ʚʠʢʦʥʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ɸ > 2·L. ʇʨʠ ʪʘʢʦʤʫ 

ʩʧʦʩʦʙʽ ʨʦʟʪʦʯʫʚʘʥʥʷ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʟʘ ʫʤʦʚʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʛʠʥʫ ʙʦʨʰʪʘʥʛʠ 2 (ʩʢʘʣʢʠ, ʱʦ ʥʝʩʝ ʽʥʩʪʨʫʤʝʥʪ). ʎʝʡ 
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ʧʨʦʛʠʥ ʚʠʥʠʢʘʻ ʧʨʠ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ ʧʽʜʰʠʧʥʠʢʘʤʠ, ʟʘ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʞʦʨʩʪʢʦʩʪʽ ʙʦʨʰʪʘʥʛʠ ʪʘ ʧʨʠ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ 

ʨʦʟʪʦʯʫʚʘʥʥʷ. 
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ʈʠʩ. 2.17. ʉʭʝʤʠ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ: 

ʘ ï ʧʦʜʘʯʝʶ ʰʧʠʥʜʝʣʷ; 

ʙ ï ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʪʦʣʘ: 

1 ï ʩʪʽʣ ʚʝʨʩʪʘʪʘ;  

2 ï ʙʦʨʰʪʘʥʛʘ;  

3 ï ʦʧʦʨʠ 

 

ʋ ʧʨʘʢʪʠʮʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʚʠʢʦʥʘʥʥʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʟ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʰʧʠʥʜʝʣʷ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠʩʴ 7-ʠʡ ʢʚʘʣʽʪʝʪ 

ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʈʦʙʦʪʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʫ ʩʝʨʝʜʥʴʦ- ʽ 

ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʚʝʜʝʪʴʩʷ ʟʚʠʯʘʡʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʥʜʫʢʪʦʨʽʚ ʘʙʦ ʰʘʙʣʦʥʽʚ. ʋ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ʪʘ ʦʜʠʥʠʯʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʜʫʢʪʦʨʽʚ ʥʝ ʦʢʫʧʘʻʪʴʩʷ, ʪʦʤʫ ʦʪʚʦʨʠ 

ʨʦʟʪʦʯʫʶʪʴʩʷ ʟʘ ʨʦʟʤʽʪʢʦʶ ʘʙʦ ʤʝʪʦʜʦʤ ʢʦʦʨʜʠʥʘʪ. ʈʦʟʤʽʪʢʘ ʥʝ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʦʾ ʚ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʪʦʯʥʦʩʪʽ 

ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʦʩʷʤʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʜʦʧʫʩʢʘʭ, ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʩʦʪʠʤʠ 

ʯʘʩʪʢʘʤʠ ʤʽʣʽʤʝʪʨʘ. ʄʝʪʦʜ ʢʦʦʨʜʠʥʘʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʪʘʢʦʾ 

ʪʦʯʥʦʩʪʽ. 

ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʣʦʞʝʥʥʷ ʦʩʝʡ ʦʪʚʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʜʝʪʘʣʽ (ʨʽʜʰʝ ʽʥʩʪʨʫʤʝʥʪʘ) ʟʘ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʚʽʜʩʪʘʥʽ, ʱʦ ʚʠʤʽʨʶʶʪʴʩʷ ʽʥʜʠʢʘʪʦʨʘʤʠ, ʤʽʨʥʠʤʠ ʧʣʠʪʢʘʤʠ ʪʦʱʦ. 

ʄʝʪʦʜʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʨʦʟʪʦʯʫʚʘʥʥʷ ʪʘ ʨʦʟʪʦʯʫʚʘʥʥʷ ʟʘ ʨʦʟʤʽʪʢʦʶ ʻ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʤʠ ʽ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʽʚ. ʇʨʠ 

ʨʦʙʦʪʽ ʞ ʧʦ ʢʦʥʜʫʢʪʦʨʫ ʚʠʤʦʛʠ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʽʚ ʻ ʤʝʥʰ 

ʞʦʨʩʪʢʠʤʠ. 

ʋ ʩʝʨʝʜʥʴʦ- ʽ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʦʜʥʦ- ʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟ ʦʜʥʦ-, ʜʚʦ- ʽ, ʥʘʚʽʪʴ, ʪʨʠʩʪʦʨʦʥʥʽʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʰʧʠʥʜʝʣʽʚ. 

ʋ ʪʘʢʠʭ ʚʝʨʩʪʘʪʽʚ ʧʦʜʘʯʘ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 50 

 

 

ʧʨʠʚʦʜʦʤ. ʉʪʽʣ ʚʝʨʩʪʘʪʘ ʯʘʩʪʦ ʻ ʦʙʝʨʪʦʚʠʤ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʚʦʭ ʜʝʪʘʣʝʡ. ʇʽʜ ʯʘʩ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʜʥʽʻʾ ʜʝʪʘʣʽ ʽʥʰʘ ʟʘʤʽʥʶʻʪʴʩʷ ʽ 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ (ʤʘʡʞʝ ʜʦ ʥʫʣʷ) ʟʤʝʥʰʝʥʥʷ 

ʜʦʧʦʤʽʞʥʦʛʦ ʯʘʩʫ. 

ʅʘ ʪʘʢʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʷʢ 

ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ, ʨʦʟʚʝʨʪʘʥʥʷ, ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ. 

ʅʘ ʨʠʩ. 2.2.18 ʧʦʢʘʟʘʥʘ 

ʦʜʥʦʯʘʩʥʘ ʦʙʨʦʙʢʘ ʟʝʥʢʝ-

ʨʘʤʠ ʯʦʪʠʨʴʦʭ ʦʪʚʦʨʽʚ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʨʦʟʪʦʯʫʚʘʣʴ-

ʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʥʘʧʨʘʚʣʝʥ-

ʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʪʫʣʢʘʤʠ 

ʢʦʥʜʫʢʪʦʨʘ. 

ʊʦʥʢʝ (ʘʣʤʘʟʥʝ) 

ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ 

ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ. 

ʉʫʪʥʽʩʪʴ ʮʴʦʛʦ ʩʧʦʩʦʙʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʨʦʟʪʦʯʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʨʠ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ, ʤʘʣʠʭ ʛʣʠʙʠʥʘʭ ʨʽʟʘʥʥʷ ʪʘ ʤʘʣʠʭ ʧʦʜʘʯʘʭ. 

ʂʨʽʤ ʘʣʤʘʟʥʠʭ ʨʽʟʮʽʚ ʜʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʮʽ ʟ 

ʧʣʘʩʪʠʥʢʘʤʠ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʱʦ ʪʘʢʦʞ ʜʘʶʪʴ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ 

ʰʦʨʩʪʢʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʽʚ ʜʣʷ ʘʣʤʘʟʥʦʛʦ ʨʦʟʪʦʯʫʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʤʽʮʥʽ 

ʪʘ ʞʦʨʩʪʢʽ, ʘ ʚʽʙʨʘʮʽʾ ʰʧʠʥʜʝʣʷ ʪʘ ʩʪʘʥʠʥʠ ʟʚʝʜʝʥʽ ʤʘʡʞʝ ʜʦ ʥʫʣʷ. 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʧʨʠ ʘʣʤʘʟʥʦʤʫ ʨʦʟʪʦʯʫʚʘʥʥʽ ʩʢʣʘʜʘʻ: 

ï ʜʣʷ ʯʘʚʫʥʫ ï 120ï150 ʤ/ʭʚ;  

ï ʜʣʷ ʙʨʦʥʟʠ ï 300ï400 ʤ/ʭʚ; 

ï ʜʣʷ ʙʘʙʽʪʫ ï 400ï1000 ʤ/ʭʚ; 

ï ʜʣʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ï 500ï1500 ʤ/ʭʚ. 

ʇʨʠ ʮʴʦʤʫ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ï ʧʨʠʙʣʠʟʥʦ 0,05ï0,10 ʤʤ ʧʨʠ ʧʦʜʘʯʘʭ  

0,01ï0,08 ʤʤ/ʦʙ. ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ 

ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʥʘʩʪʫʧʥʽ: ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ï ʜʦ 7-ʛʦ ʢʚʘʣʽʪʝʪʫ; 

ʰʦʨʩʪʢʽʩʪʴ ï ʜʦ 0,16ï0,08 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Ra. 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʘʩʦʚʦʤʫ, ʚʝʣʠʢʦ- ʽ 

ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʧʨʦʪʷʛʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ, ʰʣʽʮʴʦʚʠʭ ʪʘ ʽʥʰʠʭ ʬʦʨʤ. 

ʎʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ ʧʨʦʪʷʛʫʶʪʴʩʷ ʧʽʩʣʷ ʩʚʝʨʜʣʽʥʥʷ ʘʙʦ 

ʟʝʥʢʝʨʫʚʘʥʥʷ. ɼʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʨʫʛʣʽ ʧʨʦʪʷʞʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʨʦʙʢʫ ʦʪʚʦʨʽʚ ʟ ʪʦʯʥʽʩʪʶ 8-ʛʦ 

ʢʚʘʣʽʪʝʪʫ ʽʟ ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʦʥʴ ʜʦ 0,32 ʤʢʤ (Ra). 

ʈʠʩ. 2.18. ʈʦʟʪʦʯʫʚʘʥʥʷ ʯʦʪʠʨʴʦʭ 

ʦʪʚʦʨʽʚ: 

1 ï ʟʝʥʢʝʨʠ; 

2 ï ʚʪʫʣʢʠ 

1 

2 



51 2. ʆʙʨʦʙʢʘ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

ʇʨʦʪʷʞʢʠ ʢʚʘʜʨʘʪʥʽ, ʰʧʦʥʢʦʚʽ, ʰʣʽʮʴʦʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʨʦʙʢʠ 

ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʰʠʚʢʠ. 

ʇʨʦʰʠʚʢʠ ʧʨʦʰʪʦʚʭʫʶʪʴʩʷ ʯʝʨʝʟ ʦʪʚʽʨ ʽ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʟʜʦʚʞʥʽʡ 

ʚʠʛʠʥ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʪʷʞʦʢ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʨʦʟʪʷʛ. ɼʦʚʞʠʥʘ 

ʧʨʦʰʠʚʦʢ ʩʢʣʘʜʘʻ 150ï300 ʤʤ, ʱʦ ʟʥʘʯʥʦ ʢʦʨʦʪʰʝ ʧʨʦʪʷʞʦʢ. 

ɺʝʨʩʪʘʪʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

1) ʤʝʭʘʥʽʯʥʽ ʪʘ ʛʽʜʨʘʚʣʽʯʥʽ; 

2) ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ; 

3) ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ. 

ɼʚʦ- ʪʘ ʪʨʠʧʦʟʠʮʽʡʥʽ ʧʨʦʪʷʞʥʽ ʚʝʨʩʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʪʷʛʫʚʘʪʠ 

ʦʜʥʦʯʘʩʥʦ 2ï3 ʜʝʪʘʣʽ. 

ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʜʚʦʭ ʦʪʚʦʨʽʚ ʚ ʦʜʥʽʡ ʜʝʪʘʣʽ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʰʘʪʫʥʽ ʜʚʠʛʫʥʘ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʽ ʜʚʦʰʧʠʥʜʝʣʴʥʽ ʧʨʦʪʷʞʥʽ ʚʝʨʩʪʘʪʠ. 

ʐʪʦʚʭʘʶʯʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʧʨʦʰʠʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʇʨʦʰʠʚʘʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʽ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʘ ʛʽʜʨʘʚʣʽʯʥʠʭ, ʧʥʝʚʤʘʪʠʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʽ ʨʫʯʥʠʭ ʧʨʝʩʘʭ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʜʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ ʥʘ ʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʞʦʨʩʪʢʠʭ ʘʙʦ ʰʘʨʦʚʠʭ ʦʧʦʨʘʭ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʥʘ ʞʦʨʩʪʢʠʭ ʦʧʦʨʘʭ (ʨʠʩ. 2.19, ʘ) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʪʦʨʮʽ 

ʜʝʪʘʣʝʡ ʧʽʜʨʽʟʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʦʪʚʦʨʫ. ʗʢʱʦ ʪʦʨʮʽ ʜʝʪʘʣʝʡ 

ʥʝ ʧʽʜʨʽʟʘʥʽ (ʯʦʨʥʘ, ʥʝʦʙʨʦʙʣʝʥʘ ʧʦʚʝʨʭʥʷ) ʘʙʦ ʧʽʜʨʽʟʘʥʽ ʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʦʪʚʦʨʫ, ʜʝʪʘʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʣʷ 

ʧʨʦʪʷʛʫʚʘʥʥʷ ʥʘ ʰʘʨʦʚʽʡ ʦʧʦʨʽ (ʨʠʩ. 2.19, ʙ). 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʰʘʨʦʚʫ ʦʧʦʨʫ ʜʣʷ ʜʝʪʘʣʝʡ ʟ ʦʜʥʠʤ ʧʽʜʨʽʟʘʥʠʤ 

ʪʦʨʮʝʤ, ʜʝʪʘʣʴ ʦʧʠʨʘʶʪʴ ʥʘ ʽʥʰʠʡ ʥʝʦʙʨʦʙʣʝʥʠʡ ʪʦʨʝʮʴ. ʇʨʠ ʮʴʦʤʫ 

ʟʫʙʮʽ ʧʦʯʠʥʘʶʪʴ ʨʽʟʘʥʥʷ ʟ ʦʙʨʦʙʣʝʥʦʛʦ ʪʦʨʮʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤʝʥʰʦʛʦ ʾʭ ʟʘʪʫʧʣʝʥʥʷ ʽ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʷʞʦʢ. 

ʆʜʥʦʯʘʩʥʝ ʧʨʦʪʷʛʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʜʝʪʘʣʝʡ ʧʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʦʪʚʦʨʫ ʚ ʜʝʪʘʣʽ ʤʝʥʰʘ 2ï3 

ʢʨʦʢʽʚ ʧʨʦʪʷʞʢʠ, ʚʘʨʪʦ ʧʨʦʪʷʛʘʪʠ ʦʪʚʦʨʠ ʦʜʥʦʯʘʩʥʦ ʚ ʜʝʢʽʣʴʢʦʭ 

ʜʝʪʘʣʷʭ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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 l  ï ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʱʦ ʧʨʦʪʷʛʫʻʪʴʩʷ, ʤʤ; 

 Vp ï h ʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ (ʨʦʙʦʯʦʛʦ ʭʦʜʫ), ʤ/ʭʚ; 

 Vʟʭ ï h ʚʠʜʢʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʭʦʜʫ, ʤ/ʭʚ. 
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ʈʠʩ.2.19. ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ: 

ʘ ï ʥʘ ʞʦʨʩʪʢʽʡ 

ʦʧʦʨʽ: 

1 ï ʣʦʙʦʚʘ 

ʯʘʩʪʠʥʘ 

ʚʝʨʩʪʘʪʘ; 

2 ï ʦʧʦʨʥʘ 

ʰʘʡʙʘ; 

3 ï ʜʝʪʘʣʴ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ

; 

4 ï ʧʨʦʪʷʞʢʘ; 

ʙ ï ʥʘ ʰʘʨʦʚʽʡ 

ʦʧʦʨʽ: 

1 ï ʧʨʫʞʠʥʘ; 

2 ï ʦʧʦʨʥʘ 

ʰʘʡʙʘ; 

3 ï h ʘʨʦʚʘ 

ʦʧʦʨʘ; 

4 ï ʜʝʪʘʣʴ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ; 

5 ï ʧʨʦʪʷʞʢʘ 
 

ʐʚʠʜʢʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʭʦʜʫ ʧʨʠʡʤʘʻʪʴʩʷ ʚ 2ï3 ʨʘʟʠ ʙʽʣʴʰʦʶ ʟʘ 

ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. 

ʇʨʦʪʷʛʫʚʘʥʥʷʤ ʤʦʞʣʠʚʝ ʪʘʢʦʞ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʩʧʽʨʘʣʴʥʠʭ 

ʢʘʥʘʚʦʢ ʚ ʦʪʚʦʨʘʭ. ɼʣʷ ʮʴʦʛʦ ʧʽʜ ʯʘʩ ʧʨʦʪʷʛʫʚʘʥʥʷ ʧʨʦʪʷʞʢʫ 

ʧʨʦʚʝʨʪʘʶʪʴ ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʢʫʪ. 

 

2.2. ʆʙʨʦʙʢʘ ʦʪʚʦʨʽʚ ʘʙʨʘʟʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

 

ʐʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʥʘʩʪʫʧʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1) ʚ ʜʝʪʘʣʽ, ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʧʘʪʨʦʥʽ ʪʘ ʦʙʝʨʪʘʻʪʴʩʷ; 

2) ʚ ʥʝʨʫʭʦʤʽʡ ʜʝʪʘʣʽ, ʱʦ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʚʝʨʩʪʘʪʘʭ ʽʟ ʧʣʘʥʝʪʘʨʥʠʤ 

ʨʫʭʦʤ h ʧʠʥʜʝʣʷ; 

3) ʧʨʠ ʥʝʟʘʢʨʽʧʣʝʥʽʡ ʜʝʪʘʣʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ (ʙʝʟʮʝʥʪʨʦʚʝ 



53 2. ʆʙʨʦʙʢʘ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

ʰʣʽʬʫʚʘʥʥʷ). 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʧʝʨʰʠʡ ʩʧʦʩʽʙ ï h ʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ 

ʟʘʢʨʽʧʣʝʥʽʡ ʫ ʧʘʪʨʦʥʽ ʜʝʪʘʣʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ. ɺʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʫ ʟʘʛʘʨʪʦʚʘʥʠʭ ʜʝʪʘʣʷʭ (ʥʘʧʨʠʢʣʘʜ, ʫ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩ-ʪʠʭ ʢʦʣʝʩʘʭ, ʚʪʫʣʢʘʭ ʪʦʱʦ). 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʜʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʫ 

ʩʘʤʦʮʝʥʪʨʽʚʥʦʤʫ ʧʘʪʨʦʥʽ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʢʫʣʘʯʢʘʤʠ ʘʙʦ ʫ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ. 

ɿʘʢʨʽʧʣʝʥʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʜʝʪʘʣʴ ʦʙʝʨʪʘʻʪʴʩʷ, ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ ʟ ʚʝʣʠʢʦʶ ʯʘʩʪʦʪʦʶ, ʟʜʽʡʩʥʶʻ ʧʦʜʘʯʽ ʪʘ 

ʚʠʜʘʣʷʻ ʟʘ ʢʦʞʝʥ ʨʦʙʦʯʠʡ ʭʽʜ ʪʦʥʢʠʡ ʰʘʨ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʫ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʅʘ ʨʠʩ. 2.20 ʟʦʙʨʘʞʝʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ 2 ʪʘ 

ʜʝʪʘʣʽ 1 ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ. ʅʘʧʨʷʤʢʠ ʦʙʝʨʪʘʥʥʷ ʢʨʫʛʘ ʽ 

ʜʝʪʘʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʪʠʣʝʞ-ʥʠʤʠ. ɼʽʘʤʝʪʨ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ 

ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʠʤ 0,8ï0,9 ʜʽʘʤʝʪʨʘ ʦʪʚʦʨʫ. 

ɼʦʚʞʠʥʘ ʜʫʛʠ ʜʦʪʠʢʫ ʢʨʫʛʘ ʟ ʧʦʚʝʨʭʥʝʶ ʦʪʚʦʨʫ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʰʣʽʬʫʚʘʥʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʢʨʫʛʘ ʽ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʫ. 

ʆʧʝʨʘʮʽʷ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʷʢʥʘʡʙʽʣʴʰʦʤʫ 

ʜʽʘʤʝʪʨʽ ʢʨʫʛʘ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ, ʷʢʘ 

ʚʽʜʪʠʩʢʘʻ ʰʧʠʥʜʝʣʴ, ʽ ʟʥʠʞʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʦʪʚʦʨʽʚ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ ʢʨʫʛ ʧʦʚʠʥʝʥ ʦʙʝʨʪʘʪʠʩʴ ʟ 

ʜʫʞʝ ʚʝʣʠʢʦʶ ʯʘʩʪʦʪʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʰʣʽʬʫʚʘʥʥʷ. ɸʣʝ ʰʧʠʥʜʝʣʴ ʚʝʨʩʪʘʪʘ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ. ʊʦʤʫ 

ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ ʽʥʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʧʦʨʽʚʥʷʥʦ 

ʈʠʩ.2.20. ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʥʘ 

ʚʥʫʪʨʽʥhʴʦʰʣʽʬʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ: 
1 ï ʜʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ; 

2 ï ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ 
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ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 54 

 

 

ʥʝʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʽʘʤʝʪʨʽ ʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʜʦ 8 ʤʤ ʡʦʛʦ ʩʝʨʝʜʥʷ ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʩʪʘʣʝʡ ʪʘ 

ʯʘʚʫʥʽʚ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ ʧʨʠʙʣʠʟʥʦ 10 ʤ/ʩ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʟʚʠʯʘʡʥʘ 

ʰʚʠʜʢʽʩʪʴ ï 30ï35 ʤ/ʩ. 

ʇʨʠ ʯʠʩʪʦʚʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʘ, ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,003ï0,015 ʤʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʤ 

ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ ʽ ʯʠʤ ʚʠʱʘ ʥʝʦʙʭʽʜʥʘ ʡʦʛʦ ʪʦʯʥʽʩʪʴ, ʪʠʤ 

ʤʝʥʰʦʶ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʽ. 

ʇʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʯʘʩʪʢʘʭ ʚʠʩʦʪʠ ʢʨʫʛʘ ʽ 

ʧʨʠʡʤʘʻʪʴʩʷ ʧʨʠ ʯʠʩʪʦʚʦʤʫ ʰʣʽʬʫʚʘʥʥʽ 0,2ï0,3, ʘ ʧʨʠ ʯʦʨʥʦʚʦʤʫ 

ʰʣʽʬʫʚʘʥʥʽ ï 0,6ï0,8 ʚʠʩʦʪʠ ʢʨʫʛʘ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʟ ʧʦʟʜʦʚʞʥʴʦʶ 

ʧʦʜʘʯʝʶ ʢʨʫʛʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

,k
Sn

a
t

ʭ.ʧʦʜʚʭ.ʧʦʜʚ
o Ö

Ö
=  

 

ʜʝ ʘ ï ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ, ʤʤ; 

 nʧʦʜʚ.ʭ ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʩʪʦʣʘ ʟʘ ʭʚʠʣʠʥʫ, ʧʦʜʚ.ʭʽʜ/ʭʚ; 

 Sʧʦʜʚ.ʭ ï ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʟʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʩʪʦʣʘ (ʛʣʠʙʠʥʘ 

ʨʽʟʘʥʥʷ), ʤʤ; 

 k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ. 

ʃʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʟʜʦʚʞʥʴʦʛʦ ʭʦʜʫ ʩʪʦʣʘ Vʧʦʜʚ.ʭ, ʤ/ʭʚ, ʜʦʨʽʚʥʶʻ: 

1000

nS
V ʭ.ʧʦʜʚ

Ö
= , 

 

 

ʜʝ S ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʜʝʪʘʣʽ, ʤʤ/ʦʙ: 

,ʢʜ ɺSS Ö=  

 Sʜ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʜʝʪʘʣʽ ʫ ʯʘʩʪʢʘʭ ʚʠʩʦʪʠ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ɺʢ, ʤʤ; 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ, ʭʚ-1. 

ɼʦʚʞʠʥʘ ʧʦʟʜʦʚʞʥʴʦʛʦ ʭʦʜʫ ʩʪʦʣʘ L, ʤʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

ʘ) ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʥʘ ʧʨʦʭʽʜ: ;ʢ0 B)4,0...2,0(lL Ö-=  

ʙ) ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʚ ʫʧʦʨ: ,ʢ0 B)6,0...4,0(lL Ö-=  

ʜʝ l0 ï ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʤ; 

 ɺʢ ï ʚʠʩʦʪʘ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʤʤ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʻ ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ-
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ʥʘʧʽʚʘʚʪʦʤʘʪʠ. ʅʘ ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʚʩʽ ʦʧʝʨʘʮʽʾ ʰʣʽʬʫʚʘʥʥʷ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʟʥʷʪʪʷ ʜʝʪʘʣʝʡ ʪʘ ʧʫʩʢʫ ʚʝʨʩʪʘʪʽʚ, 

ʚʠʢʦʥʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘʢʠʭ ʚʝʨʩʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʇʽʩʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʧʘʪʨʦʥʽ ʪʘ ʧʫʩʢʫ ʚʝʨʩʪʘʪʘ ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ 

ʧʽʜʭʦʜʠʪʴ ʜʦ ʜʝʪʘʣʽ ʥʘ ʧʨʠʩʢʦʨʝʥʽʡ ʧʦʜʘʯʽ, ʟʤʽʥʶʶʯʠ ʾʾ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ 

ʧʦʜʘʯʫ ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ, ʽ ʰʣʽʬʫʻ ʟʘʛʦʪʦʚʢʠ ʜʦʪʠ, ʧʦʢʠ ʥʝ 

ʟʘʣʠʰʠʪʴʩʷ ʧʨʠʧʫʩʢ ʥʘ ʯʠʩʪʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ï 0,04ï0,06 ʤʤ ʥʘ ʜʽʘʤʝʪʨ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ ʚʠʭʦʜʠʪʴ ʽʟ ʟʘʛʦʪʦʚʢʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʨʘʚʠʪʴʩʷ ʘʣʤʘʟʦʤ ʧʝʨʝʜ ʯʠʩʪʦʚʠʤ ʰʣʽʬʫʚʘʥʥʷʤ, ʷʢʝ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ 

ʤʝʥʰʽʡ ʧʦʜʘʯʽ ʪʘ ʙʽʣʴʰʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. ʇʽʩʣʷ 8ï10 

ʭʦʜʽʚ ʟʥʽʤʘʻʪʴʩʷ ʚʝʩʴ ʧʨʠʧʫʩʢ, ʦʪʨʠʤʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʠʡ ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ 

ʽ ʚʝʨʩʪʘʪ ʟʫʧʠʥʷʻʪʴʩʷ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʥʘ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʜʽʘʤʝʪʨʽʚ ʦʪʚʦʨʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʦʜʽ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʢʘʣʽʙʨʘʤʠ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ ʢʦʞʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʢʨʫʛʘ. ʎʽ ʢʘʣʽʙʨʠ ʧʨʠʜʘʪʥʽ ʷʢ ʜʣʷ ʯʦʨʥʦʚʦʛʦ, ʪʘʢ ʽ 

ʯʠʩʪʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ. ɺʦʥʠ ʚʩʪʘʚʣʷʶʪʴʩʷ ʫ ʰʧʠʥʜʝʣʴ ʽ, ʦʙʝʨʪʘʶʯʠʩʴ 

ʨʘʟʦʤ ʟ ʥʠʤ, ʨʫʭʘʶʪʴʩʷ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦ ʨʘʟʦʤ ʟ ʥʠʤ. ʐʣʽʬʫʚʘʥʥʷ 

ʦʪʚʦʨʫ ʥʘʯʦʨʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʯʦʨʥʦʚʠʡ ʢʘʣʽʙʨ ʥʝ ʚʚʽʡʜʝ ʚ 

ʦʪʚʽʨ. ʇʦʪʽʤ ʢʨʫʛ ʚʽʜʚʦʜʠʪʴʩʷ ʽ ʧʨʘʚʠʪʴʩʷ ʘʣʤʘʟʦʤ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʨʘʚʢʠ ʦʪʚʽʨ ʰʣʽʬʫʻʪʴʩʷ ʥʘʯʠʩʪʦ ʚ ʨʦʟʤʽʨ ʯʠʩʪʦʚʦʛʦ ʢʘʣʽʙʨʫ. ʇʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ ʯʠʩʪʦʚʠʡ ʢʘʣʽʙʨ ʚʭʦʜʠʪʴ ʚ ʦʪʚʽʨ ʽ ʚʝʨʩʪʘʪ 

ʟʫʧʠʥʷʻʪʴʩʷ. 

ɼʣʷ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʽʚ ʜʝʪʘʣʝʡ ʧʽʩʣʷ ʰʣʽʬʫʚʘʥʥʷ ʚ ʥʠʭ ʦʪʚʦʨʽʚ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʝʨʩʪʘʪʠ, ʷʢʽ, ʢʨʽʤ ʢʨʫʛʘ 1 ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ 

ʦʪʚʦʨʽʚ, ʤʘʶʪʴ ʜʨʫʛʠʡ ʢʨʫʛ 2 ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʽʚ (ʨʠʩ. 2.21). ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʩʪʨʦʛʦʾ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʪʦʨʮʝʚʦʾ ʧʦʚʝʨʭʥʽ 

ʦʩʽ ʦʪʚʦʨʫ ʜʝʪʘʣʽ, ʦʩʢʽʣʴʢʠ ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʦʜʥʝ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʽ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ.  

ɿʘ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ, ʪʦʙʪʦ ʧʨʠ ʥʝʨʫʭʦʤʽʡ ʜʝʪʘʣʽ, ʦʪʚʦʨʠ 

ʰʣʽʬʫʶʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʽʟ 

ʧʣʘʥʝʪʘʨʥʠʤ ʨʫʭʦʤ ʰʧʠʥʜʝʣʷ. 

ʅʘ ʨʠʩ. 2.22, ʘ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʫʭʫ ʰʧʠʥʜʝʣʷ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ 

ʦʪʚʦʨʫ ʚ ʥʝʨʫʭʦʤʽʡ ʜʝʪʘʣʽ. 

ʐʧʠʥʜʝʣʴ ʟʽ ʰʣʽʬʫʚʘʣʴʥʠʤ ʢʨʫʛʦʤ 1 ʤʘʻ ʯʦʪʠʨʠ ʨʫʭʠ: 

ɯ ï ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ; 

ɯɯ ï ʧʣʘʥʝʪʘʨʥʠʡ ʨʫʭ ʧʦ ʢʦʣʫ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ 2; 

ɯɯɯ ï ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʟʜʦʚʞ ʦʩʽ ʜʝʪʘʣʽ; 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 56 

 

 

 
 

VI ï ʧʦʧʝʨʝʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ.  

ʅʘ ʪʘʢʠʭ ʚʝʨʩʪʘʪʘʭ ʤʦʞʣʠʚʝ ʰʣʽʬʫʚʘʥʥʷ ʽ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʰʣʽʬʫʚʘʪʠ ʥʘ ʟʚʠʯʘʡʥʠʭ ʢʨʫʛʣʦ-

ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

 

 
 

ʏʝʨʝʟ ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʽ ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʰʣʽʬʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʘ ʽʥʰʠʭ, ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʰʣʽʬʫʚʘʪʠ ʥʝ ʤʦʞʣʠʚʦ. 

ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ï ʙʝʟʮʝʥʪʨʦʚʝ ʰʣʽʬʫʚʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʰʣʽʬʫʻʪʴʩʷ ʦʪʚʽʨ ʫ ʥʝʟʘʢʨʽʧʣʝʥʽʡ ʜʝʪʘʣʽ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ, ʟʘ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 2.22, ʙ). ɼʝʪʘʣʴ, ʱʦ ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʰʣʽʬʦʚʘʥʘ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ, ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʪʨʴʦʤʘ ʨʦʣʠʢʘʤʠ. ʈʦʣʠʢ 1 ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʻ ʚʝʜʫʯʠʤ. ɺʽʥ ʦʙʝʨʪʘʻ 

ʜʝʪʘʣʴ 2 ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʫʪʨʠʤʫʻ ʾʾ ʚʽʜ ʤʦʞʣʠʚʦʛʦ ʦʙʝʨʪʘʥʥʷ ʟ ʚʝʣʠʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʚʽʜ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ 3. 

ʘ)             ʙ) 

ʈʠʩ. 2.22. ʉʭʝʤʘ ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ:  

ʘ ï ʧʣʘʥʝʪʘʨʥʦʛʦ; 

ʙ ï ʙʝʟʮʝʥʪʨʦʚʦʛʦ  

 
 

ʈʠʩ. 2.21. ʐʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʫ ʪʦʨʮʷ 

1 

1 
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ɺʝʨʭʥʽʡ ʧʨʠʪʠʩʢʥʠʡ ʨʦʣʠʢ 5 ʧʨʠʪʠʩʢʘʻ ʜʝʪʘʣʴ ʜʦ ʚʝʜʫʯʦʛʦ ʨʦʣʠʢʘ 

1 ʪʘ ʥʠʞʥʴʦʛʦ ʧʽʜʪʨʠʤʫʶʯʦʛʦ ʨʦʣʠʢʘ 4. ɼʝʪʘʣʴ, ʱʦ ʟʘʪʠʩʥʫʪʘ ʤʽʞ 

ʪʨʴʦʤʘ ʨʦʣʠʢʘʤʠ, ʤʘʻ ʰʚʠʜʢʽʩʪʴ ʚʝʜʫʯʦʛʦ ʨʦʣʠʢʘ 1. 

ʇʨʠ ʟʤʽʥʽ ʜʝʪʘʣʝʡ ʟʘʪʠʩʢʥʠʡ ʨʦʣʠʢ 5 ʚʽʜʭʦʜʠʪʴ ʚʣʽʚʦ ʽ, ʟʚʽʣʴʥʷʶʯʠ 

ʜʝʪʘʣʴ, ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʚʨʫʯʥʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦ ʥʦʚʫ ʜʝʪʘʣʴ. 

ʄʦʞʣʠʚʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʠ ʙʝʟʮʝʥʪʨʦʚʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʧʦ 

ʜʽʘʤʝʪʨʫ ï 7-ʛʦ ʽ ʥʘʚʽʪʴ 6-ʛʦ ʢʚʘʣʽʪʝʪʽʚ, ʘ ʪʦʯʥʽʩʪʴ ʥʘ ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ 

ʪʘ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʦʩʝʡ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ï ʜʦ 

0,003 ʤʤ. ʎʝʡ ʩʧʦʩʽʙ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʰʣʽʬʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 10 ʜʦ 200 ʤʤ ʽʟ ʥʘʩʢʨʽʟʥʠʤʠ ʽ 

ʛʣʫʭʠʤʠ ʦʪʚʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʟ ʢʦʥʽʯʥʠʤʠ ʦʪʚʦʨʘʤʠ. 

ʄʦʞʣʠʚʝ ʪʘʢʦʞ ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ ʜʝʪʘʣʷʭ, ʱʦ ʤʘʶʪʴ ʥʘ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʫʩʪʫʧʠ ʪʘ ʙʫʨʪʠʢʠ. ʎʝʡ ʩʧʦʩʽʙ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʢʽʣʝʮʴ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʰʣʽʬʦʚʘʥʦʛʦ ʦʪʚʦʨʫ ʧʨʠ ʙʝʟʮʝʥʪʨʦʚʦʤʫ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʉʫʪʥʽʩʪʴ ʭʦʥʽʥʛʫʚʘʥʥʷ ʦʪʚʦʨʽʚ (ʭʦʥʽʥʛ-ʧʨʦʮʝʩʫ) ʧʦʣʷʛʘʻ ʚ 

ʤʝʭʘʥʽʯʥʦʤʫ ʜʦʚʝʜʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʝʨʥʫʪʦʛʦ, ʨʦʟʰʣʽʬʦʚʘʥʦʛʦ ʘʙʦ 

ʨʦʟʪʦʯʝʥʦʛʦ ʦʪʚʦʨʫ ʩʧʝʮʽʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ (ʭʦʥʦʤ), ʷʢʘ ʦʙʝʨʪʘʻʪʴʩʷ, ʽʟ 

ʰʽʩʪʴʤʘ (ʽʥʦʜʽ ʡ ʙʽʣʴʰʝ) ʘʙʨʘʟʠʚʥʠʤʠ ʨʦʟʩʫʚʥʠʤʠ ʙʨʫʩʢʘʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʭʦʥʫ ʥʘʜʘʻʪʴʩʷ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. ʇʝʨʝʤʽʱʝʥʥʷ ʘʙʨʘʟʠʚʥʠʭ 

ʙʨʫʩʢʽʚ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤʠ, 

ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʘʙʦ ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʇʽʩʣʷ ʭʦʥʽʥʛʫʚʘʥʥʷ ʛʣʘʜʢʘ ʽ ʙʣʠʩʢʫʯʘ ʧʦʚʝʨʭʥʷ ʤʘʻ ʰʦʨʩʪʢʽʩʪʴ ʜʦ 

0,08 ʤʢʤ ʧʦ Ra  ʪʘ ʪʦʯʥʽʩʪʴ ʜʦ 6-ʛʦ ʢʚʘʣʽʪʝʪʫ. ʆʭʦʣʦʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʛʘʩʦʤ, ʷʢʠʡ ʩʧʨʠʷʻ ʚʠʜʘʣʝʥʥʶ 

ʘʙʨʘʟʠʚʥʠʭ ʟʝʨʝʥ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʧʦʨʘʭ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʦʢ 

(ʦʩʦʙʣʠʚʦ ʯʘʚʫʥʽʚ) ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʟʥʦʰʫʚʘʥʥʷ ʦʪʚʦʨʫ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʜʝʪʘʣʽ. ɺʢʘʟʘʥʝ ʽ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ. 

ɺʝʨʩʪʘʪʠ ʜʣʷ ʭʦʥʽʥʛʫʚʘʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʦʜʥʦ- ʪʘ 

ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ (ʜʦ 6 ʰʧʠʥʜʝʣʽʚ) ʟ ʛʽʜʨʘʚʣʽʯʥʦʶ ʧʦʜʘʯʝʶ. 

ʍʦʥʽʥʛʫʚʘʥʥʷ ʤʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʥʫʪʨʽʰʥʽʤ ʰʣʽʬʫʚʘʥʥʷʤ ʥʘʩʪʫʧʥʽ 

ʧʝʨʝʚʘʛʠ: 

1) ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʦʪʚʦʨʽʚ ʟ ʧʨʠʯʠʥʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʪʠʩʢʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʨʦʙʦʪʽ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ; 

2) ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʙʨʘʮʽʡ, ʱʦ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 

ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ; 

3) ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ ʭʦʥʽʥʛʫʚʘʣʴʥʠʭ ʛʦʣʦʚʦʢ, ʷʢʠʡ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʛʽʜʨʘʚʣʽʯʥʽʡ ʧʦʜʘʯʽ. 

ʇʨʠʧʫʩʢ ʥʘ ʭʦʥʽʥʛʫʚʘʥʥʷ, ʱʦ ʩʢʣʘʜʘʻ ʚʽʜ 0,05 ʜʦ 0,10 ʤʤ, ʤʦʞʝ ʙʫʪʠ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 58 

 

 

ʟʥʷʪʠʡ ʟʘ 1ï2 ʭʚ. 

ʍʦʥʽʥʛʫʚʘʣʴʥʽ ʛʦʣʦʚʢʠ ʦʙʝʨʪʘʶʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 60ï75 ʤ/ʭʚ ʧʨʠ 

ʦʙʨʦʙʮʽ ʯʘʚʫʥʽʚ ʪʘ ʙʨʦʥʟ ʽ 45ï60 ʤ/ʭʚ ʧʨʠ ʦʙʨʦʙʮʽ ʩʪʘʣʝʡ. ʐʚʠʜʢʽʩʪʴ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʛʦʣʦʚʦʢ ï 12ï15 ʤ/ʭʚ.  

ʅʘ ʨʠʩ. 2.23, ʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʭʦʥʽʥʛʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʘʙʨʘʟʠʚʥʠʭ ʙʨʫʩʢʽʚ, ʥʘ ʨʠʩ. 2.23, ʙ ʧʦʢʘʟʘʥʘ 

ʩʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʾʾ ʧʝʨʝʤʽʱʝʥʥʷ. 
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ʈʠʩ. 2.23. ʍʦʥʽʥʛʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ: 

ʘ ï ʢʦʥʩʪʨʫʢʮʽʷ; 

ʙ ï ʩʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʛʦʣʦʚʢʠ; 

ʚ ï ʛʦʣʦʚʢʘ ʜʣʷ ʭʦʥʽʥʛʫʚʘʥʥʷ ʰʣʽʮʴʦʚʦʛʦ 

ʦʪʚʦʨʫ: 

1, 3 ï h ʧʠʣʴʢʠ; 2, 6 ï h ʪʦʨʢʠ; 4 ï ʢʦʨʧʫʩ; 

5 ï ʛʚʠʥʪ;           8 ï ʢʦʣʦʜʢʘ;    9 ï ʙʨʫʩʦʢ 

 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʭʦʥʽʥʛ-ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʬʦʨʤʫʣʘʤʠ: 
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ʜʝ to ï ʦʩʥʦʚʥʠʡ ʯʘʩ, ʭʚ; 

 a ï ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ, ʤʤ; 

 Sp ï ʨʘʜʽʘʣʴʥʘ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʭʦʥʽʥʛʫʚʘʣʴʥʦʾ 

ʛʦʣʦʚʢʠ, ʤʤ/ʧʦʜʚ.ʭʽʜ; 

 n ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʭʦʥʽʥʛʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ, ʭʚ-1 

(ʧʦʜʚ.ʭʽʜ/ʭʚ); 

 Vʟ-ʧ ï h ʚʠʜʢʽʩʪʴ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ, ʤ/ʭʚ,  

Vʟ-ʧ = 12é15 ʤ/ʭʚ; 

 lx ï ʭʽʜ ʭʦʥʽʥʛʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ, ʤʤ (ʨʠʩ. 2.23, ʙ); 

 l  ï ʜʦʚʞʠʥʘ ʦʪʚʦʨʫ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʤʤ; 

 lʧ ï ʧʝʨʝʙʽʛ ʛʦʣʦʚʢʠ, ʤʤ, lʧ = 12é25 ʤʤ; 

 lʙʨ ï ʜʦʚʞʠʥʘ ʘʙʨʘʟʠʚʥʦʛʦ ʙʨʫʩʢʘ, ʤʤ, lʙʨ = 75é100 ʤʤ. 

ʅʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʭʦʥʽʥʛʫʚʘʣʴʥʠʭ ʛʦʣʦʚʦʢ ʽʟ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ 

ʧʣʦʱʝʶ ʧʦʚʝʨʭʦʥʴ ʪʘ ʪʚʝʨʜʽʩʪʶ ʘʙʨʘʟʠʚʥʠʭ ʙʨʫʩʢʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʽʜʚʠʱʝʥʠʭ ʧʠʪʦʤʠʭ ʪʠʩʢʽʚ ʙʨʫʩʢʽʚ ʥʘ ʧʦʚʝʨʭʥʶ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʜʦʟʚʦʣʷʶʪʴ ʟʥʽʤʘʪʠ ʚʝʣʠʢʽ ʧʨʠʧʫʩʢʠ ʽ ʩʢʦʨʦʯʫʶʪʴ ʯʘʩ ʦʙʨʦʙʢʠ ʚ 2ï3 

ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʛʦʣʦʚʦʢ. 

ʅʘ ʨʠʩ. 2.23, ʚ ʧʦʢʘʟʘʥʘ ʭʦʥʽʥʛʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ 

ʟ ʧʝʨʝʨʠʚʯʘʩʪʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʦʪʚʦʨʽʚ ʟʽ ʰʧʦʥʢʦʚʦʶ 

ʢʘʥʘʚʢʦʶ ʘʙʦ ʰʣʽʮʴʦʚʠʭ ʦʪʚʦʨʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʛʦʣʦʚʢʠ ʻ ʪʝ, ʱʦ 

ʘʙʨʘʟʠʚʥʽ ʙʨʫʩʢʠ ʚ ʥʽʡ ʨʦʟʤʽʱʝʥʽ ʥʝ ʧʘʨʘʣʝʣʴʥʦ ʾʾ ʦʩʽ, ʘ ʧʽʜ ʢʫʪʦʤ 15°ï

30°. 

ɻʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʫ 4, ʫ ʷʢʦʤʫ ʰʪʦʢ 2 ʚʛʚʠʥʯʝʥʠʡ ʚ ʰʪʦʢ 

6. ʆʩʪʘʥʥʽʡ ʟôʻʜʥʘʥʠʡ ʟ ʯʦʪʠʨʤʘ ʢʦʣʦʜʢʘʤʠ 8, ʥʘ ʷʢʠʭ ʢʨʽʧʣʷʪʴʩʷ ʥʝʩʫʯʽ 

ʘʙʨʘʟʠʚʥʽ ʙʨʫʩʢʠ 9. ʅʘ ʰʪʦʮʽ ʚʠʢʦʥʘʥʽ ʜʚʘ ʫʩʽʯʝʥʽ ʢʦʥʫʩʠ ʟ ʢʫʪʦʤ 15°. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʘʜʘʥʥʷ ʟ ʢʦʨʧʫʩʫ 4 ʢʦʣʦʜʦʢ 8 ʩʣʫʞʘʪʴ ʜʚʽ ʧʨʫʞʠʥʠ 

7. ʍʦʥʽʥʛʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʧʠʣʴʦʢ 1 ʪʘ 3. ɻʚʠʥʪ 5 ʧʝʨʝʰʢʦʜʞʘʻ ʰʪʦʢʫ 6 

ʧʨʦʢʨʫʯʫʚʘʪʠʩʴ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʘʙʨʘʟʠʚʥʠʭ ʙʨʫʩʢʽʚ ʧʽʜ ʢʫʪʦʤ 15°ï30° 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʝ ʧʝʨʝʢʨʠʪʪʷ ʰʧʦʥʢʦʚʠʭ ʧʘʟʽʚ ʷʢʥʘʡʤʝʥʰʝ ʜʚʦʤʘ 

ʙʨʫʩʢʘʤʠ ʦʜʥʦʯʘʩʥʦ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʨʘʟʠʚʥʠʭ ʭʦʥʽʥʛʫʚʘʣʴʥʠʭ ʙʨʫʩʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʰʪʫʯʥʽ ʘʙʨʘʟʠʚʥʽ ʤʘʪʝʨʽʘʣʠ: ʝʣʝʢʪʨʦʢʦʨʫʥʜ, 

ʢʘʨʙʽʜ ʢʨʝʤʥʽʶ (ʢʘʨʙʦʨʫʥʜ), ʝʣʴʙʦʨ (ʢʫʙʽʯʥʠʡ ʥʽʪʨʠʜ ʙʦʨʫ) ʪʦʱʦ. 

ɸʣʤʘʟʥʽ ʙʨʫʩʢʠ ʜʘʶʪʴ ʪʨʦʭʠ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ 

ʧʦʚʝʨʭʦʥʴ. ɻʦʣʦʚʥʘ ʾʭʥʷ ʧʝʨʝʚʘʛʘ ï ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ, ʱʦ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʘʙʨʘʟʠʚʥʠʭ ʙʨʫʩʢʽʚ. 
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ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʣʤʘʟʥʠʭ ʙʨʫʩʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʝʨʥʘ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ (ʰʪʫʯʥʠʭ) ʘʣʤʘʟʽʚ. ɼʣʷ ʭʦʥʽʥʛʫʚʘʣʴʥʠʭ 

ʙʨʫʩʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʩʠʥʪʝʪʠʯʥʽ ʘʣʤʘʟʠ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʘ ʤʘʶʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʨʠʨʦʜʥʠʤʠ ʘʣʤʘʟʘʤʠ ʟʥʘʯʥʦ ʤʝʥʰʫ ʚʘʨʪʽʩʪʴ. 

ʇʨʦʮʝʩ ʧʨʠʪʠʨʘʥʥʷ ʦʪʚʦʨʽʚ ʧʦʣʷʛʘʻ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʤʫ 

ʟʤʝʥʰʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʰʦʨʩʪʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʦʪʚʦʨʽʚ ʧʽʩʣʷ 

ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʘʚʫʥʥʽ ʘʙʦ ʤʽʜʥʽ 

ʧʨʠʪʠʨʠ (ʨʠʩ. 2.24), ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥ ʪʠʩʢ ʥʘ ʩʪʽʥʢʠ 

ʦʪʚʦʨʫ. 

ʇʨʦʮʝʩ ʧʨʠʪʠʨʘʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷʤ 

ʧʨʠʪʠʨʽʚ ʧʦʟʤʽʥʥʦ ʚ ʦʙʦʭ 

ʥʘʧʨʷʤʢʘʭ ʥʘ ʧʽʚʦʙʝʨʪʘ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʾʭ 

ʚʟʜʦʚʞ ʦʩʽ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʦʪʚʦʨʽʚ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʧʨʠʪʠʨʠ ʧʦʣʠʚʘʶʪʴʩʷ ʛʘʩʦʤ. 

ʇʨʠʪʠʨʘʥʥʷʤ ʜʦʩʷʛʘʶʪʴ 

ʰʦʨʩʪʢʽʩʪʴ ʜʦ 0,08 ʤʢʤ ʟʘ Ra. 

ʅʝʛʘʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ 

ʨʠʩʦʶ ʧʨʠʪʠʨʘʥʥʷ ʻ ʩʣʘʙʢʝ 

ʚʠʧʨʘʚʣʝʥʥʷ ʦʚʘʣʴʥʦʩʪʽ ʪʘ 

ʢʦʥʫʩʥʦʩʪʽ ʦʪʚʦʨʽʚ. 

 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʦʩʦʙʽʚ ʇʇɼ ʧʦʣʷʛʘʻ ʚ 

ʜʦʨʥʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʰʠʚʦʢ-ʜʦʨʥʽʚ, ʰʘʨʽʚ ʪʘ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʢʫʣʴʢʦʚʠʭ ʪʘ ʨʦʣʠʢʦʚʠʭ ʨʦʟʢʘʪʦʢ (ʨʠʩ. 2.24). 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʜʦʨʥʘʤʠ ʪʘ ʢʫʣʷʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʜ 0,3 

ʜʦ 7 ʤ/ʭʚ, ʘ ʨʦʟʢʘʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʛʦʣʦʚʥʦʛʦ ʨʫʭʫ ʜʦ 

200 ʤ/ʭʚ ʽ ʧʦʜʘʯʝʶ ʚʽʜ 0,2 ʜʦ 3 ʤʤ/ʦʙ. 

ʈʠʩ. 2.24. ɻʦʣʦʚʢʘ ʟ ʯʘʚʫʥʥʠʤʠ 

ʧʨʠʪʠʨʘʤʠ: 

1 ï ʢʦʨʧʫʩ; 

2 ï ʧʨʠʪʠʨ; 

3 ï ʧʨʫʞʠʥʘ 
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 ʈʠʩ. 2.25. ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ 

ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ: 

ʘ ï ʜʦʨʥʫʚʘʥʥʷ; 

ʙ ï ʢʘʣʽʙʨʫʚʘʥʥʷ ʢʫʣʝʶ; 

ʚ ï ʨʦʟʢʘʪʫʚʘʥʥʷ 

ʨʦʣʠʢʦʤ: 

1 ï ʩʪʽʣ; 

2 ï ʜʝʪʘʣʴ; 

3 ï ʧʨʦʰʠʚʢʘ-ʜʦʨʥ; 

4 ï ʰʪʦʢ ʚʝʨʩʪʘʪʘ; 

5 ï ʢʫʣʷ; 

6 ï ʨʦʟʢʘʪʢʘ 

   

ʘ) ʙ) ʚ) 

1 

2 

3 
4 

2 

4 

1 

5 2 

6 

 
 

2.3. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ. 

2. ʆʙʨʦʙʢʘ ʦʪʚʦʨʽʚ ʩʪʨʠʞʥʝʚʠʤʠ ʣʝʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ʩʭʝʤʠ, 

ʦʙʣʘʜʥʘʥʥʷ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʦʩʥʦʚʥʠʡ ʯʘʩ. 

3. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ 

ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʨʠʞʥʝʚʠʤʠ ʤʽʨʥʠʤʠ ʣʝʟʦʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

4. ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʠʞʥʝʚʠʭ ʨʽʟʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. 

5. ʄʝʪʘʣʦʨʽʟʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ 

ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

6. ʇʨʦʪʷʛʫʚʘʥʥʷ ʪʘ ʧʨʦʰʠʚʘʥʥʷ ʦʪʚʦʨʽʚ: ʩʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ, 

ʽʥʩʪʨʫʤʝʥʪʠ, ʥʦʨʤʫʚʘʥʥʷ. 

7. ʐʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ: ʚʠʜʠ, ʩʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ, 

ʥʦʨʤʫʚʘʥʥʷ. 

8. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ 

ʰʣʽʬʫʚʘʥʥʷ. 

9. ʍʦʥʽʥʛʫʚʘʣʴʥʽ ʦʧʝʨʘʮʽʾ ʦʪʚʦʨʽʚ: ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ, 

ʥʦʨʤʫʚʘʥʥʷ. 

10. ɯʥʰʽ ʩʧʦʩʦʙʠ ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ: ʩʭʝʤʠ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. 
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3. ʆʙʨʦʙʢʘ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 
 

3.1. ɺʠʜʠ ʨʽʟʝʡ ʪʘ ʨʽʟʴʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ 
 

ʋ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʽ 

(ʢʨʽʧʠʣʴʥʽ ʪʘ ʭʦʜʦʚʽ) ʪʘ ʢʦʥʽʯʥʽ ʨʽʟʽ. 

ʆʩʥʦʚʥʠʤ ʚʠʜʦʤ ʢʨʽʧʠʣʴʥʠʭ ʨʽʟʝʡ ʻ ʤʝʪʨʠʯʥʽ ʨʽʟʽ ʪʨʠʢʫʪʥʦʛʦ ʧʨʦʬʽʣʶ 

ʟ ʢʫʪʦʤ 60°. ɼʶʡʤʦʚʽ ʨʽʟʽ ʟ ʢʫʪʦʤ ʧʨʦʬʽʣʶ 55° ʪʘʢʦʞ ʻ ʢʨʽʧʠʣʴʥʠʤʠ, ʘʣʝ ʚ 

ʉʅɼ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʟʘʧʯʘʩʪʠʥ ʽ ʨʝʤʦʥʪʽ 

ʩʪʘʨʦʛʦ ʘʙʦ ʟʘʢʦʨʜʦʥʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʶʡʤʦʚʠʭ ʨʽʟʝʡ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʥʝ ʙʘʞʘʥʝ. 

ʍʦʜʦʚʽ ʨʽʟʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʨʷʤʦʢʫʪʥʠʤ ʽ ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʤ 

ʧʨʦʬʽʣʝʤ. ʆʩʪʘʥʥʽ ʙʫʚʘʶʪʴ ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʟʘʭʽʜʥʽ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʽʟʥʷʶʪʴ 

ʨʽʟʽ ʟʦʚʥʽʰʥʽ (ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ) ʪʘ ʚʥʫʪʨʽʰʥʽ (ʥʘ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ). 

ɿʦʚʥʽʰʥʽ ʨʽʟʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ʨʽʟʮʷʤʠ, 

ʛʨʝʙʽʥʢʘʤʠ, ʧʣʘʰʢʘʤʠ, ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ ʨʽʟʝʥʘʨʽʟʥʠʤʠ ʛʦʣʦʚʢʘʤʠ, 

ʜʠʩʢʦʚʠʤʠ ʪʘ ʛʨʫʧʦʚʠʤʠ ʬʨʝʟʘʤʠ, ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ, ʥʘʢʘʪʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʮʽ, ʤʽʪʯʠʢʠ, 

ʨʦʟʩʫʚʥʽ ʤʽʪʯʠʢʠ, ʛʨʫʧʦʚʽ ʬʨʝʟʠ, ʥʘʢʘʪʥʽ ʨʦʣʠʢʠ. 

ʊʦʡ ʯʠ ʽʥʰʠʡ ʤʝʪʦʜ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʦʬʽʣʶ ʨʽʟʝʡ, ʭʘʨʘʢʪʝʨʫ ʪʘ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ ʚʠʨʦʙʽʚ, ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʯʦʾ 

ʧʨʦʛʨʘʤʠ ʪʘ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ. 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ, ʢʨʽʤ ʦʩʥʦʚʥʦʛʦ ʢʨʠʪʝʨʽʶ ï ʪʦʯʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ 

ʜʽʘʤʝʪʨʘ ʨʽʟʝʡ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʜʦʪʨʠʤʘʥʥʷ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

ʢʫʪʘ ʧʨʦʬʽʣʶ ʪʘ ʢʨʦʢʫ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ. ʂʨʽʤ 

ʪʦʛʦ, ʧʦʚʝʨʭʥʽ ʨʽʟʝʡ ʧʦʚʠʥʥʽ ʤʘʪʠ ʽʥʰʽ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ: 

ʰʦʨʩʪʢʽʩʪʴ ʪʘ ʢʣʘʩ ʪʦʯʥʦʩʪʽ. 

 

3.2. ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʮʷʤʠ ʪʘ ʛʨʝʙʽʥʢʘʤʠ 

 

ʊʨʠʢʫʪʥʽ ʨʽʟʽ ʯʘʩʪʦ ʥʘʨʽʟʘʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʨʽʟʴʦʚʠʤʠ ʨʽʟʮʷʤʠ, ʪʦʙʪʦ ʨʽʟʮʷʤʠ ʟʚʠʯʘʡʥʦʛʦ ʪʠʧʫ, ʱʦ ʟʘʪʦʯʝʥʽ ʧʽʜ 

ʢʫʪʦʤ 60° ʜʣʷ ʤʝʪʨʠʯʥʠʭ ʨʽʟʝʡ, ʪʘ 55° ï ʜʣʷ ʜʶʡʤʦʚʠʭ. ʆʜʝʨʞʘʥʥʷ 

ʧʨʦʬʽʣʽʚ ʨʽʟʝʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʨʦʬʽʣʷʤʠ ʨʽʟʴʦʚʠʭ ʨʽʟʮʽʚ, 

ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʪʦʯʝʥʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʪʦʯʥʽʩʪʶ, ʽ ʧʨʘʚʠʣʴʥʠʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʽʟʮʽʚ ʚʽʜʥʦʩʥʦ ʜʝʪʘʣʝʡ. ʈʽʟʮʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʚʝʨʩʪʘʪʘ. ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʧʦʨʫʰʫʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ ʧʨʦʬʽʣʝʡ ʨʽʟʝʡ (ñʢʦʩʘò ʨʽʟʴ). ʂʨʽʤ ʪʦʛʦ, 

ʧʝʨʝʜʥʽ ʧʦʚʝʨʭʥʽ ʨʽʟʮʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʚʠʩʦʪʽ ʮʝʥʪʨʽʚ 

ʚʝʨʩʪʘʪʘ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʽʥʰʦʤʫ ʾʭ ʧʦʣʦʞʝʥʥʽ ʨʽʟʽ ʙʫʜʫʪʴ ʥʘʨʽʟʘʥʽ ʟ 

ʥʝʧʨʘʚʠʣʴʥʠʤ ʢʫʪʦʤ ʧʨʦʬʽʣʶ. 
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ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠʩʪʘʚʣʝʥʽ 

ʥʘ ʨʠʩ. 3.1. 

ɺʠʩʦʢʽ ʚʠʤʦʛʠ, ʷʢʽ ʚʠʩʫʚʘʶʪʴ ʜʦ ʟʘʪʦʯʝʥʥʷ ʨʽʟʮʽʚ ʽ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʬʽʣʶ, ʧʨʠʟʚʝʣʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ 

ʬʘʩʦʥʥʠʭ ʨʽʟʴʦʚʠʭ ʨʽʟʮʽʚ: ʧʨʠʟʤʘʪʠʯʥʠʭ (ʨʠʩ. 3.2, ʘ) ʽ ʢʨʫʛʣʠʭ 

(ʜʠʩʢʦʚʠʭ) (ʨʠʩ. 3.2, ʙ). ʋ ʮʠʭ ʨʽʟʮʽʚ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʧʨʦʬʽʣʶ ʨʽʟʝʡ 

ʚʠʪʨʠʤʫʶʪʴʩʷ ʙʽʣʴʰ ʪʦʯʥʦ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʠʭ, ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʨʽʟʘʣʴʥʽ ʨʽʟʮʽ 

ʟʘʪʦʯʫʶʪʴʩʷ ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ, ʘ ʚʽʜʰʣʽʬʦʚʘʥʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʟʘʜʥʴʦʾ (ʙʽʯʥʦʾ) ʧʦʚʝʨʭʥʽ ʟʙʝʨʽʛʘʶʪʴ ʧʨʦʬʽʣʴ ʥʝʟʤʽʥʥʠʤ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʨʽʟʝʡ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʨʫʞʠʥʥʽ ʜʝʨʞʘʚʢʠ (ʨʠʩ. 3.2, ʚ). ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʙʘʛʘʪʦʨʽʟʮʝʚʽ 

ʨʽʟʘʣʴʥʽ ʛʦʣʦʚʢʠ ʘʙʦ ʙʘʛʘʪʦʛʨʘʥʥʽ ʧʣʘʩʪʠʥʠ. 

ʊʨʠʛʨʘʥʥʘ ʛʦʣʦʚʢʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.2, ʛ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʢʦʨʧʫʩʫ 3, ʜʦ ʷʢʦʛʦ ʙʦʣʪʦʤ 4 ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʪʨʠʛʨʘʥʥʘ ʧʣʘʩʪʠʥʘ 1 

(ʦʢʨʝʤʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.2, ʜ). ʇʨʠ ʟʘʪʫʧʣʝʥʥʽ ʦʜʥʽʻʾ ʟ ʛʨʘʥʝʡ 

ʧʣʘʩʪʠʥʘ ʧʝʨʝʟʘʢʨʽʧʣʶʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʙʫʣʘ 

ʟʘʜʽʷʥʘ ʥʦʚʘ ʛʨʘʥʴ, ʱʦ ʥʝʟʘʪʫʧʠʣʘʩʷ. ɼʣʷ ʮʴʦʛʦ ʚ ʢʦʨʧʫʩʽ ʧʝʨʝʜʙʘʯʝʥʠʡ 

ʰʪʠʬʪ 2 (ʨʠʩ. 3.2, ʛ), ʧʦ ʷʢʦʤʫ ʧʣʘʩʪʠʥʘ ʬʽʢʩʫʻʪʴʩʷ ʩʚʦʾʤʠ ʪʨʴʦʤʘ ʪʦʯʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʦʪʚʦʨʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʛʦʣʦʚʦʢ ʽ ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʧʣʘʩʪʠʥ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʝ ʚ ʫʤʦʚʘʭ ʩʝʨʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʦʜʥʠʤ ʨʽʟʮʝʤ ʡʦʛʦ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʚʥʘʩʣʽʜʦʢ 

ʰʚʠʜʢʦʛʦ ʟʘʪʫʧʣʝʥʥʷ ʚʪʨʘʯʘʻ ʬʦʨʤʫ. ʊʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʯʦʨʥʦʚʽ 

ʭʦʜʠ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʠʤ ʨʽʟʮʝʤ ʟ ʤʝʥʰ ʪʦʯʥʠʤ ʧʨʦʬʽʣʝʤ, ʘ ʯʠʩʪʦʚʽ ʭʦʜʠ 

ï ʯʠʩʪʦʚʠʤ ʨʽʟʮʝʤ. 

ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʮʝʤ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʙʘʛʘʪʦ ʭʦʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ, ʜʽʘʤʝʪʨʘ ʨʽʟʽ ʪʘ ʪʚʝʨʜʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʝʡ, ʥʘ 

ʷʢʠʭ ʥʘʨʽʟʘʶʪʴʩʷ ʨʽʟʽ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʨʽʟʘʥʥʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʚ ʫʧʦʨ ʯʘʩʪʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʨʘʢʫ ʜʝʪʘʣʝʡ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʚʝʨʩʪʘʪʘʭ ʩʧʝʮʽʘʣʴʥʠʭ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʫʧʦʨʽʚ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʭʽʜ ʩʫʧʦʨʪʘ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʪʦʤʫ, 

ʱʦ ʧʨʠ ʚʝʣʠʢʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʨʦʙʽʪʥʠʢ ʥʝ ʟʘʚʞʜʠ ʚʩʪʠʛʘʻ 

ʚʽʜʚʝʩʪʠ ʨʽʟʝʮʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. 

ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʘ ʪʘʢʦʞ ʽ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʨʽʟʽ ʯʘʩʪʦ ʥʘʨʽʟʘʶʪʴʩʷ ʥʘ 

ʚʝʨʩʪʘʪʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʘʚʪʦʤʘʪʠʯʥʠʤ ʮʠʢʣʦʤ. 

ɺ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʜʣʷ ʰʚʠʜʢʽʩʥʦʛʦ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʧʦʜʘʯʘ ʥʘ 

ʛʣʠʙʠʥʫ, ʨʦʙʦʯʠʡ ʽ ʧʨʠʩʢʦʨʝʥʠʡ ʭʦʜʠ, ʚʽʜʚʝʜʝʥʥʷ ʨʽʟʮʽʚ ʪʘ ʾʭ 

ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʠʩʪʝʤʦʶ ʢʫʣʘʯʢʦʚʠʭ, 

ʭʨʘʧʦʚʠʭ, ʚʘʞʽʣʴʥʠʭ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 
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ʈʠʩ. 3.2. ʈʽʟʮʽ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ: 

ʘ ï ʧʨʠʟʤʘʪʠʯʥʠʡ; 1 ï ʧʣʘʩʪʠʥʘ; 

ʙ ï ʢʨʫʛʣʠʡ; 2 ï h ʪʠʬʪ; 

ʚ ï ʧʨʫʞʠʥʥʘ ʜʝʨʞʘʚʢʘ; 3 ï ʢʦʨʧʫʩ; 

ʛ ï ʪʨʠʛʨʘʥʥʘ ʛʦʣʦʚʢʘ; 4 ï ʙʦʣʪ 

ʜ ï ʪʨʠʛʨʘʥʥʘ ʧʣʘʩʪʠʥʘ;  

 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʪʦʯʥʠʭ ʨʽʟʝʡ ʥʘ ʚʝʨʩʪʘʪʘʭ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʢʦʨʠʛʫʶʯʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʢʦʤʧʝʥʩʫʶʪʴ ʧʦʭʠʙʢʠ ʢʨʦʢʫ 

ʭʦʜʦʚʠʭ ʛʚʠʥʪʽʚ ʚʝʨʩʪʘʪʽʚ. ʎʽ ʧʨʠʩʪʨʦʾ ʘʚʪʦʤʘʪʠʯʥʦ ʚʚʦʜʷʪʴ ʧʦʧʨʘʚʢʫ 

ʥʘ ʪʦʯʥʽʩʪʴ ʭʦʜʦʚʠʭ ʛʚʠʥʪʽʚ ʜʦʜʘʪʢʦʚʠʤ ʧʦʚʦʨʦʪʦʤ ʤʘʪʢʦʚʦʾ ʛʘʡʢʠ. 

ʉʭʝʤʘ ʪʘʢʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.3. ʇʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ 1 

ʚʽʜʥʦʩʥʦ ʜʝʪʘʣʽ, ʷʢʘ ʥʘʨʽʟʘʻʪʴʩʷ 2, ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʤʘʪʢʦʚʦʾ 

ʛʘʡʢʠ 3 ʚʽʜ ʭʦʜʦʚʦʛʦ ʛʚʠʥʪʘ 4 ʽ ʜʦʜʘʪʢʦʚʠʤ ʧʦʚʦʨʦʪʦʤ ʾʾ ʚʽʜ ʢʦʨʝʢʮʽʡʥʦʾ 

ʣʽʥʽʡʢʠ 5 ʯʝʨʝʟ ʨʝʡʢʫ 6 ʽ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 7. 

ʅʘʨʽʟʘʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʽ ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʭ ʨʽʟʝʡ ʻ ʙʽʣʴʰ ʢʽʥʝʤʘʪʠʯʥʦ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʨʽʟʘʥʥʷʤ ʪʨʠʢʫʪʥʠʭ 

ʨʽʟʝʡ. ʈʽʟʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʽ ʪʨʘʧʝʮʝʾʜʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʷʢ 

ʦʜʥʦʟʘʭʽʜʥʠʤʠ, ʪʘʢ ʽ ʙʘʛʘʪʦʟʘʭʽʜʥʠʤʠ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʪʘʢʠʭ ʨʽʟʝʡ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʽʚ ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʢʫʪ ʧʽʜʡʦʤʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʜʝʨʞʘʚʢʠ. 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 66 

 

 

ʅʘ ʨʠʩ. 3.4 ʧʦʢʘʟʘʥʘ ʦʜʥʘ ʟ ʪʘʢʠʭ ʜʝʨʞʘʚʦʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʦʚʦʨʦʪʥʦʾ ʯʘʩʪʠʥʠ 2 ʽ ʢʦʨʧʫʩʫ 5. ʋ ʧʦʚʦʨʦʪʥʽʡ ʯʘʩʪʠʥʽ ʚʠʢʦʥʘʥʝ 

ʛʥʽʟʜʦ ʜʣʷ ʨʽʟʮʷ 1, ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʛʚʠʥʪʦʤ 3. ʅʘ ʧʦʚʦʨʦʪʥʽʡ ʯʘʩʪʠʥʽ 

ʜʝʨʞʘʚʢʠ ʧʝʨʝʜʙʘʯʝʥʠʡ ʙʫʨʪʠʢ 4, ʥʘ ʷʢʦʤʫ ʥʘʥʝʩʝʥʘ ʰʢʘʣʘ ʟ 

ʛʨʘʜʫʩʥʠʤʠ ʧʦʜʽʣʢʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʰʢʘʣʠ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ 

ʧʦʚʦʨʦʪ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʫʪʘ ʧʽʜʡʦʤʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʨʽʟʽ ʙʝʟ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʪʦʯʫʚʘʥʥʷ ʨʽʟʮʷ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʙʦʣʪʘ 7 ʧʦʚʦʨʦʪʥʘ 

ʯʘʩʪʠʥʘ 2 ʜʝʨʞʘʚʢʠ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʛʚʠʥʪʦʤ 6. 
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ʈʠʩ. 3.3. ʂʦʨʠʛʫʶʯʠʡ ʧʨʠʩʪʨʽʡ 

ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʪʦʯʥʦʾ 

ʨʽʟʽ: 

1 ï ʨʽʟʝʮʴ; 

2 ï ʜʝʪʘʣʴ; 

3 ï ʛʘʡʢʘ ʤʘʪʢʦʚʘ; 

4 ï ʛʚʠʥʪ ʭʦʜʦʚʠʡ; 

5 ï ʣʽʥʽʡʢʘ 

ʢʦʨʝʢʮʽʡʥʘ; 

6 ï ʨʝʡʢʘ; 

7 ï ʢʦʣʝʩʦ ʟʫʙʯʘʩʪʝ 
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ʈʠʩ. 3.4. ʉʧʝʮʽʘʣʴʥʘ ʜʝʨʞʘʚʢʘ 

ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʧʨʷʤʦʢʫʪʥʠʭ ʪʘ 

ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʭ 

ʨʽʟʝʡ: 

1 ï ʨʽʟʝʮʴ ʨʽʟʝʚʠʡ; 

2 ï ʧʦʚʦʨʦʪʥʘ 

ʯʘʩʪʠʥʘ; 

3 ï ʛʚʠʥʪ; 

4 ï ʙʫʨʪʠʢ; 

5 ï ʢʦʨʧʫʩ; 

6 ï ʛʚʠʥʪ; 

7 ï ʙʦʣʪ 

 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʭ 

ʨʽʟʝʡ ʟ ʚʝʣʠʢʠʤ ʢʨʦʢʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʝʨʞʘʚʢʠ ʟ ʜʚʦʤʘ ʨʽʟʮʷʤʠ 

(ʨʠʩ. 3.5): ʧʨʦʨʽʟʥʠʤ 1 ʽ ʧʨʦʬʽʣʴʥʠʤ 2. ʎʽ ʨʽʟʮʽ ʚʩʪʘʥʦʚʣʝʥʽ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʢʨʦʢʫ ʨʽʟʽ. 

ʅʘ ʨʠʩ. 3.6, ʘ ʧʦʢʘʟʘʥʝ ʧʦʩʣʽʜʦʚʥʝ ʥʘʨʽʟʘʥʥʷ ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʭ ʨʽʟʝʡ 

ʪʨʴʦʤʘ ʨʽʟʮʷʤʠ, ʘ ʥʘ ʨʠʩ. 3.6, ʙ, ʚ ʧʦʢʘʟʘʥʽ ʧʨʠʡʦʤʠ ʥʘʨʽʟʘʥʥʷ 

ʧʨʷʤʦʢʫʪʥʠʭ ʨʽʟʝʡ ʜʚʦʤʘ ʽ ʪʨʴʦʤʘ ʨʽʟʮʷʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʛʨʝʙʽʥʦʢ ʩʢʦʨʦʯʫʻ ʯʘʩ ʽ ʟʙʽʣʴʰʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʽʟʝʥʘʨʽʟʘʥʥʷ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʛʨʝʙʽʥʢʘʤʠ ʨʦʙʦʪʘ 



67 3. ʆʙʨʦʙʢʘ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

ʨʽʟʘʥʥʷ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʟʫʙʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʢʽʥʮʽ ʟʫʙʽʚ 

ʩʪʦʯʫʶʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ ʢʨʘʶ ʛʨʝʙʽʥʢʠ ʜʦ ʽʥʰʦʛʦ ʪʘʢ, ʱʦ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ 

ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʆʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʝʙʽʥʦʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʦʜʥʘʢʦʚʠʭ 

ʜʝʪʘʣʝʡ. ɻʨʝʙʽʥʢʠ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ, ʱʦ ʜʦʭʦʜʷʪʴ 

ʜʦ ʚʠʩʪʫʧʽʚ ʘʙʦ ʙʫʨʪʠʢʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʘʩʪʠʥʘ ʨʽʟʽ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʙʣʠʞʯʝ ʜʦ ʙʫʨʪʠʢʘ, ʥʝ ʬʦʨʤʫʻʪʴʩʷ ʜʦ ʧʦʚʥʦʛʦ ʧʨʦʬʽʣʶ. ɼʣʷ ʪʦʯʥʠʭ 

ʨʽʟʝʡ ʛʨʝʙʽʥʢʠ ʪʘʢʦʞ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʥʝ ʤʦʞʫʪʴ ʜʘʪʠ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ. ɰʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ. 

 

 1 2 

ʈʠʩ. 3.5. ɼʝʨʞʘʚʢʘ ʟ ʜʚʦʤʘ 

ʨʽʟʮʷʤʠ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ 

ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʭ 

ʨʽʟʝʡ: 

1 ï ʨʽʟʝʮʴ 

ʧʨʦʨʽʟʥʠʡ; 

2 ï ʨʽʟʝʮʴ 

ʧʨʦʬʽʣʴʥʠʡ 
 

 

Vʜ 
ʘ) 

ʙ) 

ʚ) 

S 

ʈʠʩ. 3.6. ʇʨʠʡʦʤʠ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ: 

ʘ ï ʪʨʘʧʝʮʝʾʜʘʣʴʥʠʭ ʪʨʴʦʤʘ 

ʦʢʨʝʤʠʤʠ ʨʽʟʮʷʤʠ; 

ʙ ï ʧʨʷʤʦʢʫʪʥʠʭ ʜʚʦʤʘ 

ʨʽʟʮʷʤʠ; 

ʚ ï ʧʨʷʤʦʢʫʪʥʠʭ ʪʨʴʦʤʘ 

ʨʽʟʮʷʤʠ 

 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʛʨʝʙʽʥʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʧʣʦʩʢʠʤʠ, ʪʘʥʛʝʥʮʽʘʣʴʥʠʤʠ 

ʪʘ ʜʠʩʢʦʚʠʤʠ ʟ ʢʽʣʴʮʝʚʠʤʠ ʪʘ ʛʚʠʥʪʦʚʠʤʠ ʢʘʥʘʚʢʘʤʠ. ʇʣʦʩʢʽ ʛʨʝʙʽʥʢʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʪʨʠʢʫʪʥʠʭ ʨʽʟʝʡ ʟ ʤʘʣʠʤ ʢʫʪʦʤ ʧʽʜʡʦʤʫ, 

ʘ ʪʘʥʛʝʥʮʽʘʣʴʥʽ ï ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʪʨʠʢʫʪʥʠʭ ʨʽʟʝʡ ʟ ʚʝʣʠʢʠʤ ʢʫʪʦʤ 

ʧʽʜʡʦʤʫ. ʈʦʙʦʯʽ ʯʘʩʪʠʥʠ ʛʨʝʙʽʥʦʢ ʤʘʶʪʴ ʨʽʟʴ, ʱʦ ʻ ʟʚʦʨʦʪʥʦʶ ʚʽʜʥʦʩʥʦ 

ʨʽʟʽ ʜʝʪʘʣʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ. ʗʢʱʦ ʥʘ ʜʝʪʘʣʽ ʥʝʦʙʭʽʜʥʦ ʥʘʨʽʟʘʪʠ ʣʽʚʫ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 68 

 

 

ʨʽʟʴ, ʪʦ ʨʽʟʴ ʛʨʝʙʽʥʢʠ ï ʧʨʘʚʘ, ʽ ʥʘʚʧʘʢʠ. 

ʂʨʫʛʣʽ (ʜʠʩʢʦʚʽ) ʛʨʝʙʽʥʢʠ, ʷʢ ʽ ʢʨʫʛʣʽ (ʜʠʩʢʦʚʽ) ʨʽʟʮʽ, ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚ 

ʪʦʤʫ, ʱʦ ʟʘʪʦʯʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ, ʜʦʧʫʩʢʘʶʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʪʦʯʫʚʘʥʴ ʽ ʪʦʤʫ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʽ ʟʨʫʯʥʽ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 

3.3. ʅʘʨʽʟʘʥʥʷ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʨʽʟʝʡ 

 

ʅʘʨʽʟʘʥʥʷ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʨʽʟʝʡ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʬʽʣʶ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʽʡ, 

ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʦʜʥʦʟʘʭʽʜʥʠʭ ʨʽʟʝʡ ʟ ʢʨʦʢʦʤ, ʱʦ 

ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʭʦʜʫ. 

ʇʽʩʣʷ ʥʘʨʽʟʘʥʥʷ ʦʜʥʽʻʾ ʛʚʠʥʪʦʚʦʾ ʢʘʥʘʚʢʠ ʥʘ ʧʦʚʥʠʡ ʧʨʦʬʽʣʴ ʨʽʟʝʮʴ 

ʚʽʜʚʦʜʠʪʴʩʷ ʥʘʟʘʜ (ʥʘ ʩʝʙʝ), ʭʦʜʦʚʦʤʫ ʛʚʠʥʪʫ ʥʘʜʘʻʪʴʩʷ ʟʚʦʨʦʪʥʠʡ ʭʽʜ ʽ 

ʩʫʧʦʨʪ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʠ ʥʝʨʫʭʦʤʦʤʫ 

ʭʦʜʦʚʦʤʫ ʛʚʠʥʪʽ, ʘ ʦʪʞʝ, ʽ ʥʝʨʫʭʦʤʦʤʫ ʨʽʟʮʽ ʜʝʪʘʣʴ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʪʘʢʫ 

ʯʘʩʪʠʥʫ ʢʦʣʘ, ʩʢʽʣʴʢʠ ʟʘʭʦʜʽʚ 

ʤʘʻ ʨʽʟʴ: ʧʨʠ ʜʚʦʟʘʭʽʜʥʽʡ ï ʥʘ 

ʧʦʣʦʚʠʥʫ ʦʙʝʨʪʫ, ʧʨʠ 

ʪʨʠʟʘʭʽʜʥʽʡ ï ʥʘ ʪʨʝʪʠʥʫ ʦʙʝʨʪʫ 

ʽ ʪ.ʜ. 

ɺʽʜʥʦʩʥʦ ʧʨʦʩʪʦ ʥʘʨʽ-

ʟʘʻʪʴʩʷ ʙʘʛʘʪʦʟʘʭʽʜʥʘ ʨʽʟʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʚʽʜʢʦʚʦʛʦ ʧʘʪ-

ʨʦʥʘ ʟ ʜʝʢʽʣʴʢʦʤʘ ʧʘʟʘʤʠ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʟʽʚ ʧʦʚʠʥʥʘ 

ʜʦʨʽʚʥʶʚʘʪʠ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ 

ʛʚʠʥʪʘ ʘʙʦ ʙʫʪʠ ʢʨʘʪʥʦʶ ʮʽʡ 

ʢʽʣʴʢʦʩʪʽ (ʨʠʩ. 3.7, ʘ). 

ʇʽʩʣʷ ʥʘʨʽʟʘʥʥʷ ʢʦʞʥʦʛʦ 

ʟʘʭʦʜʫ ʜʝʪʘʣʴ ʟʥʽʤʘʻʪʴʩʷ ʟ 

ʮʝʥʪʨʽʚ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʥʦʚʫ 

ʥʘ ʥʠʭ ʪʘʢ, ʱʦʙ ʭʦʤʫʪʠʢ ʧʦʧʘʜʘʚ 

ʫ ʥʘʩʪʫʧʥʠʡ ʧʘʟ ʧʦʚʽʜʢʦʚʦʛʦ 

ʧʘʪʨʦʥʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʨʽʟʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʡ ʟʘʭʽʜ. 

ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʻ ʤʝʪʦʜ ʥʘʨʽʟʘʥʥʷ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʛʚʠʥʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʣʘʥʰʘʡʙ ʟ ʜʚʦʤʘ ʜʠʩʢʘʤʠ (ʨʠʩ. 3.7, ʙ), ʧʨʠʯʦʤʫ 

ʦʜʠʥ ʟ ʮʠʭ ʜʠʩʢʽʚ ʤʦʞʝ ʧʦʚʝʨʪʘʪʠʩʴ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ ʥʘ ʨʽʟʥʽ ʢʫʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ ʨʽʟʝʡ, ʱʦ ʥʘʨʽʟʘʶʪʴʩʷ. 

ʅʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʦʚʝʨʭʥʽ ʜʠʩʢʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʥʘʥʝʩʝʥʽ ʧʦʜʽʣʢʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʦʜʠʥ ʜʠʩʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ ʥʘ ʧʝʚʥʠʡ ʢʫʪ. 

ʈʠʩ. 3.7. ʇʦʚʽʜʢʦʚʽ ʧʘʪʨʦʥʠ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ 

ʨʽʟʝʡ: 

ʘ ï ʟ ʧʘʟʘʤʠ; 

ʙ ï ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ 

ʧʣʘʥʰʘʡʙʦʶ: 

1 ï h ʧʠʥʜʝʣʴ; 

2 ï ʢʦʨʧʫʩ; 

3 ï ʧʦʚʦʜʦʢ; 

4 ï ʮʝʥʪʨ 

  

ʘ) 

ʙ) 

1 

2 3 

4 
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ʅʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʷʢʽ ʤʘʶʪʴ ʤʝʭʘʥʽʯʥʫ ʧʝʨʝʜʘʯʫ ʜʦ ʭʦʜʦʚʦʛʦ 

ʛʚʠʥʪʘ ʯʝʨʝʟ ʟʤʽʥʥʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ (ʨʠʩ. 3.8), ʤʦʞʣʠʚʝ ʥʘʨʽʟʘʥʥʷ 

ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʨʽʟʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʤʽʞʥʦʛʦ ʢʦʣʝʩʘ 1 ʽ ʢʦʣʝʩʘ 2, ʷʢʝ 

ʟʯʽʧʣʶʻʪʴʩʷ ʟ ʥʠʤ ʚ ʛʽʪʘʨʽ. ʅʘ ʢʦʣʝʩʽ 1 ʩʪʘʚʠʪʴʩʷ ʤʽʪʢʘ, ʧʽʩʣʷ ʯʦʛʦ ʛʽʪʘʨʘ 

ʨʦʟʯʽʧʣʶʻʪʴʩʷ, ʘ ʰʧʠʥʜʝʣʴ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʢʫʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ 

ʟʫʙʽʚ ʢʦʣʝʩʘ ʽ ʢʽʣʴʢʦʩʪʽ ʟʘʭʦʜʽʚ ʨʽʟʽ, ʷʢʘ ʥʘʨʽʟʘʻʪʴʩʷ. ɼʘʥʠʡ ʤʝʪʦʜ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʷʢʱʦ ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʣʝʩʘ ʜʽʣʠʪʴʩʷ ʥʘ ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʨʽʟʽ 

ʙʝʟ ʟʘʣʠʰʢʫ. ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʘʙʦ ʧʽʜʙʠʨʘʶʪʴʩʷ ʽʥʰʽ ʢʦʣʝʩʘ, 

ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʰʽ ʤʝʪʦʜʠ. 

ʄʝʥʰ ʪʦʯʥʠʤ ʻ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʽʱʝʥʥʷ ʚʝʨʭʥʽʭ 

ʧʦʣʦʟʦʢ ʩʫʧʦʨʪʘ ʟ ʨʽʟʮʝʤ ʥʘ ʚʝʣʠʯʠʥʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʟʘʭʦʜʘʤʠ ʨʽʟʽ. ʎʠʤ 

ʤʝʪʦʜʦʤ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʥʽʷʢʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʷʢ ʽ ʧʦʧʝʨʝʜʥʽʤ, 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ 

ʨʽʟʝʡ. 

ɹʘʛʘʪʦʟʘʭʽʜʥʽ ʨʽʟʽ ʥʘʨʽʟʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʜʝʨʞʘʚʦʢ. 

ʅʘ ʨʠʩ. 3.9, ʘ ʧʦʢʘʟʘʥʠʡ ʨʽʟʮʝʪʨʠʤʘʯ ʜʣʷ ʜʚʦʭ ʨʽʟʮʽʚ, ʷʢʽ ʥʘʨʽʟʘʶʪʴ 

ʦʜʥʦʯʘʩʥʦ ʜʚʦʟʘʭʽʜʥʫ ʨʽʟʴ. 

 

  
ʈʠʩ. 3.8. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʨʠ 

ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ 

 

 

ʘ) 

ʙ)  
ʈʠʩ. 3.9. ʈʽʟʮʝʪʨʠʤʘʯʽ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʜʚʦʟʘʭʽʜʥʠʭ 

ʨʽʟʝʡ: 

ʘ ï ʨʽʟʮʝʪʨʠʤʘʯ ʜʣʷ 

ʜʚʦʭ ʨʽʟʝʡ; 

ʙ ï ʩʧʝʮʽʘʣʴʥʝ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ 

ʜʚʦʤʘ 

ʨʽʟʮʝʪʨʠʤʘʯʘʤʠ 

 

ʅʘ ʨʠʩ. 3.9, ʙ ʧʦʢʘʟʘʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʜʚʦʟʘʭʽʜʥʦʾ 
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ʨʽʟʽ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʜʥʴʦʛʦ 1 ʽ ʟʘʜʥʴʦʛʦ 2 ʨʽʟʮʝʪʨʠʤʘʯʽʚ, 

ʟôʻʜʥʘʥʠʭ ʧʦʧʝʨʝʯʥʠʤ ʛʚʠʥʪʦʤ 3 ʟ ʧʨʘʚʦʶ ʪʘ ʣʽʚʦʶ ʨʽʟʷʤʠ. ʎʝ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʦʜʥʦʟʘʭʽʜʥʠʭ ʨʽʟʝʡ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʮʽ, ʟ ʷʢʠʭ ʦʜʠʥ ï ʯʦʨʥʦʚʠʡ, ʘ ʽʥʰʠʡ ï ʯʠʩʪʦʚʠʡ, 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ, ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ 

ʢʨʦʢʫ ʨʽʟʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʧʨʦʬʽʣʴʥʠʤʠ ʨʽʟʮʷʤʠ ʘʙʦ 

ʛʨʝʙʽʥʢʘʤʠ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

gʽ
Sn

lll
t
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o ÖÖ
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++
= ,  

 

ʜʝ lo ï ʜʦʚʞʠʥʘ ʨʽʟʽ ʥʘ ʜʝʪʘʣʽ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʨʽʟʮʷ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʨʽʟʮʷ, ʤʤ;  

 S ï ʧʦʜʘʯʘ, ʤʤ/ʦʙ (S ʜʦʨʽʚʥʶʻ ʢʨʦʢʫ ʨʽʟʝʡ);  

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ, ʭʚ-1; 

 i  ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ; 

 g ï ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʨʽʟʽ (ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʛʨʝʙʽʥʢʦʶ g = 1). 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʤ ʮʠʢʣʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ 5,1
240

360
k .x.ʟ ==

A

A

 ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʯʘʩ ʥʘ ʟʚʦʨʦʪʥʠʡ ʭʽʜ 

ʢʘʨʝʪʢʠ ʩʫʧʦʨʪʘ, ʪʦʙʪʦ ʯʘʩ ʥʘ ʘʚʪʦʤʘʪʠʯʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʨʝʪʢʠ ʩʫʧʦʨʪʘ ʫ ʚʠʭʽʜʥʝ 

ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʦʞʥʦʛʦ ʭʦʜʫ; 

 

240° ï ʢʫʪ ʧʦʚʦʨʦʪʫ ʢʦʧʽʨʥʦʛʦ ʙʘʨʘʙʘʥʘ ʟʘ ʯʘʩ ʨʦʙʦʯʦʛʦ ʭʦʜʫ, ʷʢʠʡ 

ʟʚʠʯʘʡʥʦ ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʜʣʷ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ. 

 

3.4. ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʮʷʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ 

(ʚʠʭʨʦʚʠʤ ʤʝʪʦʜʦʤ) 

 

ʅʘʨʽʟʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ ʪʘʢ ʟʚʘʥʠʤ ʚʠʭʨʦʚʠʤ ʤʝʪʦʜʦʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ɼʝʪʘʣʴ, ʥʘ ʷʢʽʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʨʽʟʘʥʘ ʨʽʟʴ, ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʮʝʥʪʨʘʭ 

ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʦʛʦ ʚʝʨʩʪʘʪʘ ʘʙʦ ʚ ʧʘʪʨʦʥʽ. ʋ ʧʨʦʮʝʩʽ ʨʽʟʝʥʘʨʽʟʘʥʥʷ 

ʜʝʪʘʣʴ ʧʦʚʽʣʴʥʦ ʦʙʝʨʪʘʻʪʴʩʷ. ɺ ʩʧʝʮʽʘʣʴʥʽʡ ʛʦʣʦʚʮʽ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 
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ʥʘ ʩʫʧʦʨʪʽ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 3.10, ʘ), ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʨʽʟʝʮʴ ʟ ʧʣʘʩʪʠʥʢʦʶ ʽʟ 

ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. ɻʦʣʦʚʢʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʚʦʜʫ, 

ʨʦʟʪʘʰʦʚʘʥʘ ʝʢʩʮʝʥʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʦʩʽ ʜʝʪʘʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʦʙʝʨʪʘʥʥʽ ʛʦʣʦʚʢʠ ʨʽʟʝʮʴ, ʱʦ ʟʘʢʨʽʧʣʝʥʠʡ ʫ ʥʽʡ, ʦʧʠʩʫʻ ʢʦʣʦ, ʜʽʘʤʝʪʨ 

ʷʢʦʛʦ ʙʽʣʴʰʠʡ ʟʘ ʜʽʘʤʝʪʨ ʜʝʪʘʣʽ. ʇʝʨʽʦʜʠʯʥʦ (ʦʜʠʥ ʨʘʟ ʟʘ ʢʦʞʝʥ ʦʙʝʨʪ 

ʛʦʣʦʚʢʠ) ʨʽʟʝʮʴ ʩʪʠʢʘʻʪʴʩʷ ʧʦ ʜʫʟʽ ʟ ʜʝʪʘʣʣʶ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʽ ʟʘ 

ʢʦʞʝʥ ʦʙʝʨʪ ʛʦʣʦʚʢʠ ʧʨʦʨʽʟʘʻ ʥʘ ʜʝʪʘʣʽ ʩʝʨʧʦʧʦʜʽʙʥʫ ʢʘʥʘʚʢʫ, ʱʦ ʤʘʻ 

ʧʨʦʬʽʣʴ ʨʽʟʽ. 

 

 

 

ʊʨʘʻʢʪʦʨʽʷ 
ʚʝʨʰʠʥʠ ʨʽʟʮʷ 

ʘ) ʙ) 

ʊʨʘʻʢʪʦʨʽʷ 
ʚʝʨʰʠʥʠ ʨʽʟʮʷ 

 
ʈʠʩ. 3.10. ʉʭʝʤʘ ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ ʨʽʟʮʷʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ 

(ʚʠʭʨʦʚʠʡ ʤʝʪʦʜ ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ): 

ʘ ï ̔ ʟ ʚʥʫʪʨʽʰʥʽʤ ʜʦʪʠʢʦʤ; 

ʙ ï ̔ ʟ ʟʦʚʥʽʰʥʽʤ ʜʦʪʠʢʦʤ; 

ʆïʆ1 ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʩʷʤʠ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʪʘ ʨʽʟʮʷ 

 

ɿʘ ʢʦʞʝʥ ʦʙʝʨʪ ʜʝʪʘʣʽ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʛʦʣʦʚʢʠ, ʱʦ ʪʘʢʦʞ 

ʦʙʝʨʪʘʻʪʴʩʷ, ʚʟʜʦʚʞ ʦʩʽ ʜʝʪʘʣʽ ʥʘ ʚʝʣʠʯʠʥʫ ʢʨʦʢʫ ʨʽʟʽ ʥʘ ʜʝʪʘʣʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʦʜʠʥ ʚʠʪʦʢ ʨʽʟʽ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʽ ʛʦʣʦʚʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʚʽʜʥʦʩʥʦ ʦʩʽ ʜʝʪʘʣʽ ʥʘ ʚʝʣʠʯʠʥʫ ʢʫʪʘ ʧʽʜʡʦʤʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʨʽʟʽ. 

ɺʠʭʨʦʚʝ ʥʘʨʽʟʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʦʪʠʢʦʤ 

ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʟʘ ʩʭʝʤʦʶ, ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩ. 3.10, ʙ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʟʘ ʮʽʻʶ ʩʭʝʤʦʶ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʽʜʰʝ, ʥʽʞ ʟʘ ʩʭʝʤʦʶ, 

ʧʦʢʘʟʘʥʦʶ ʥʘ ʨʠʩ. 3.10, ʘ. ʇʨʠʯʠʥʘʤʠ ʮʴʦʛʦ ʻ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʢʦʨʦʪʢʦʾ 

ʪʘ ʪʦʚʩʪʦʾ ʩʪʨʫʞʢʠ ʽ ʦʜʝʨʞʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʨʽʟʝʡ ʽʟ ʙʽʣʴʰʦʶ ʰʦʨʩʪʢʽʩʪʶ. 

ʇʨʠ ʚʠʭʨʦʚʦʤʫ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʽʟʮʷ, ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 150ï450 ʤ/ʭʚ, ʢʦʣʦʚʘ 

ʧʦʜʘʯʘ ï 0,2ï0,8 ʤʤ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʨʽʟʮʷ. 

ʋ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʛʦʣʦʚʦʢ ʜʣʷ ʚʠʭʨʦʚʦʾ ʨʽʟʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʝ 

ʦʜʠʥ, ʘ ʜʚʘïʯʦʪʠʨʠ ʨʽʟʮʽ (ʨʠʩ. 3.11, ʘ). ʋ ʯʦʪʠʨʠʨʽʟʮʝʚʠʭ ʛʦʣʦʚʦʢ ʜʚʘ 

ʨʽʟʮʽ ʧʨʦʨʽʟʘʶʪʴ ʢʘʥʘʚʢʫ, ʪʨʝʪʽʡ ʬʦʨʤʫʻ ʧʨʦʬʽʣʴ ʨʽʟʽ, ʘ ʯʝʪʚʝʨʪʠʡ 

ʚʠʜʘʣʷʻ ʟʘʜʠʨʢʠ (ʥʘ ʨʠʩ. 3.11 ʧʦʢʘʟʘʥʦ ʦʜʠʥ ʨʽʟʝʮʴ). 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 72 

 

 

 

ʈʠʩ. 3.11. ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʮʷʤʠ, ʱʦ 

ʦʙʝʨʪʘʶʪʴʩʷ: 

ʘ ï ʛʦʣʦʚʢʘ ʜʣʷ ʨʽʟʮʽʚ  

(ʚ ʧʦʣʦʞʝʥʥʽ, ʱʦ 

ʧʦʢʘʟʘʥʝ  

ʥʘ ʨʠʩʫʥʢʫ, ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʪʽʣʴʢʠ ʦʜʠʥ ʨʽʟʝʮʴ); 

ʙ ï ʩʭʝʤʘ ʥʘʨʽʟʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ 
ɺʽʩʴ ʦʙʝʨʪʘʥʥʷ 

ʜʝʪʘʣʽ 

ɺʽʩʴ ʦʙʝʨʪʘʥʥʷ  

ʨʽʟʮʷ 

ʘ) 

ʙ)  
 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʜʝʪʘʣʴ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʧʘʪʨʦʥʽ 

ʚʝʨʩʪʘʪʘ, ʘ ʨʽʟʝʮʴ ï ʚ ʦʧʨʘʚʮʽ ʛʦʣʦʚʢʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʫʧʦʨʪʽ 

ʚʝʨʩʪʘʪʘ (ʨʠʩ. 3.11, ʙ). 

ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʚʠʭʨʦʚʠʤ ʤʝʪʦʜʦʤ ʤʦʞʣʠʚʝ ʪʘʢʦʞ ʥʘ ʪʦʢʘʨʥʦ-

ʛʚʠʥʪʦʨʽʟʥʠʭ, ʨʽʟʝʥʘʨʽʟʥʠʭ ʪʘ ʨʽʟʝʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʮʷʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ 

(ʚʠʭʨʦʚʠʤ ʤʝʪʦʜʦʤ), ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʨʽʟʽ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʨʽʟʮʷ, ʤʤ, lʚʨ = 1ï2 ʢʨʦʢʠ ʨʽʟʽ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʨʽʟʮʷ, ʤʤ, lʧ = 1ï2 ʢʨʦʢʠ ʨʽʟʽ, ʤʤ; 

 S ï ʢʨʦʢ ʨʽʟʽ, ʷʢʘ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 Dʟ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʽ, ʤʤ; 

 So ï ʢʦʣʦʚʘ ʧʦʜʘʯʘ ʜʝʪʘʣʽ ʥʘ ʦʜʠʥ ʨʽʟʝʮʴ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʨʽʟʮʝʚʦʾ 

ʛʦʣʦʚʢʠ, ʤʤ: 
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 np ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʽʟʮʝʚʦʾ ʛʦʣʦʚʢʠ, ʭʚ-1: 



73 3. ʆʙʨʦʙʢʘ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 
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 Vp ï h ʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʤ/ʭʚ; 

 Dp ï ʜʽʘʤʝʪʨ ʨʽʟʮʝʚʦʾ ʛʦʣʦʚʢʠ, ʤʤ; 

 zp ï ʯʠʩʣʦ ʨʽʟʮʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʨʽʟʮʝʚʽʡ ʛʦʣʦʚʮʽ, zp= 1ï4; 

 i  ï ʯʠʩʣʦ ʭʦʜʽʚ (i  = 1; ʨʽʟʴ ʟʚʠʯʘʡʥʦ ʥʘʨʽʟʘʻʪʴʩʷ ʟʘ ʦʜʠʥ ʭʽʜ). 

 
3.5. ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʧʣʘʰʢʘʤʠ ʪʘ ʨʽʟʝʥʘʨʽʟʥʠʤʠ  

ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ ʛʦʣʦʚʢʘʤʠ 

 

ʆʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʫʩʽʭ ʪʠʧʽʚ ʧʣʘʰʦʢ ï ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ ï ʮʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʛʚʠʥʯʫʚʘʥʥʷ ʾʭ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʥʘʨʽʟʘʥʥʷ. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʻ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʽ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷ ʷʢʦʩʪʽ ʨʽʟʘʣʴʥʠʭ 

ʧʦʚʝʨʭʦʥʴ. 

ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʝʥʘʨʽʟʥʠʤʠ ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ ʛʦʣʦʚʢʘʤʠ 

(ʨʠʩ. 3.12, ʙ) ʟʥʘʯʥʦ ʧʨʦʜʫʢʪʠʚʥʽʰʝ (ʚ 3ï4 ʨʘʟʠ), ʥʽʞ ʥʘʨʽʟʘʥʥʷ 

ʧʣʘʰʢʘʤʠ (ʨʠʩ. 3.12, ʘ), ʦʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʦʟʢʨʠʪʪʶ 

ʛʦʣʦʚʦʢ ʚʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʟʛʚʠʥʯʫʚʘʥʥʷ. 

ʈʽʟʝʥʘʨʽʟʥʽ ʩʘʤʦʨʦʟʢʨʠʚʥʽ ʛʦʣʦʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʘʭ, 

ʨʝʚʦʣʴʚʝʨʥʠʭ ʪʘ ʛʚʠʥʪʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ. 
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ʈʠʩ. 3.12. ʉʭʝʤʠ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ: 

ʘ ï ʢʨʫʛʣʠʤʠ ʧʣʘʰʢʘʤʠ; 

ʙ ï ʨʽʟʝʥʘʨʽʟʥʠʤʠ ʛʦʣʦʚʢʘʤʠ 

 

ʈʽʟʝʥʘʨʽʟʥʽ ʛʦʣʦʚʢʠ ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʩʝʨʽʡʥʦ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤ ʽ ʨʘʜʽʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʣʘʰʦʢ, ʘ ʪʘʢʦʞ 

ʟ ʢʨʫʛʣʠʤʠ ʧʣʘʰʢʘʤʠ. 

 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 74 

 

 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʧʣʘʰʢʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʨʽʟʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʧʣʘʰʦʢ, ʤʤ, lʚʨ = lʧ = 1ï2 ʢʨʦʢʠ ʨʽʟʽ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʧʣʘʰʦʢ, ʤʤ; 

 S ï ʢʨʦʢ ʨʽʟʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʨʽʟʝʥʘʨʽʟʘʥʥʽ, ʭʚï1; 

 no ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ (ʧʨʠ 

ʟʛʚʠʥʯʫʚʘʥʥʽ), ʭʚ- 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʨʽʟʝʥʘʨʽʟʥʠʤʠ 

ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ ʛʦʣʦʚʢʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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3.6. ʌʨʝʟʝʨʫʚʘʥʥʷ ʨʽʟʝʡ 
 

ʌʨʝʟʝʨʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ:  

1) ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ;  

2) ʛʨʫʧʦʚʠʤʠ ʬʨʝʟʘʤʠ. 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ï ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ï 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʟ ʚʝʣʠʢʠʤ ʢʨʦʢʦʤ ʽ ʧʨʦʬʽʣʝʤ. 

ʅʘʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ, ʜʣʷ 

ʜʫʞʝ ʚʝʣʠʢʠʭ ʨʽʟʝʡ ï ʟʘ 

ʜʚʘ ʘʙʦ ʪʨʠ ʭʦʜʠ. ʇʨʦʬʽʣʴ 

ʬʨʝʟ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʬʽʣʶ 

ʨʽʟʝʡ. ɺʽʩʴ ʬʨʝʟ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʦʩʽ ʜʝʪʘʣʽ ʧʽʜ ʢʫʪʦʤ a, ʱʦ 

ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʥʘʭʠʣʫ ʨʽʟʽ 

(ʨʠʩ. 3.13, ʘ). 

ɼʠʩʢʦʚʽ ʬʨʝʟʠ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴʩʷ ʷʢ ʩʠʤʝʪʨʠʯʥʽ 

(ʨʠʩ. 3.13, ʙ), ʪʘʢ ʽ ʥʝʩʠ-

ʤʝʪʨʠʯʥʽ (ʨʠʩ. 3.13, ʚ) ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢ-

ʮʽʾ ʚʝʨʩʪʘʪʽʚ, ʥʘ ʷʢʠʭ ʚʦʥʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ. 

ʈʠʩ. 3.13. ʉʭʝʤʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʨʽʟʽ 
ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ: 

ʘ ï ʟʤʽʱʝʥʥʷʤ ʦʩʝʡ ʨʽʟʽ ʪʘ 
ʜʝʪʘʣʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ; 

ʙ ï ʬʨʝʟʦʶ ʩʠʤʝʪʨʠʯʥʦʛʦ 
ʧʨʦʬʽʣʶ; 

ʚ ï ʬʨʝʟʦʶ ʥʝʩʠʤʝʪʨʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ 

 
   

ʘ) ʙ) ʚ) 

a 
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ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʬʨʝʟʘ ʦʙʝʨʪʘʻʪʴʩʷ ʽ ʧʦʩʪʫʧʘʣʴʥʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ 

ʚʟʜʦʚʞ ʦʩʽ ʜʝʪʘʣʽ. ʇʨʠʯʦʤʫ ʾʾ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʜʝʪʘʣʽ ʧʦʚʠʥʥʝ 

ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʢʨʦʢʫ ʨʽʟʽ. ʆʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʦ, 

ʫʟʛʦʜʞʝʥʦ ʟ ʧʦʜʘʯʝʶ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʥʘ 

ʨ̔ ʟʝʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

,321o tttt ++=  

 

ʜʝ t1, t2, t3 ï ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʧʝʨʰʦʤʫ, ʜʨʫʛʦʤʫ ʪʘ 

ʪʨʝʪʴʦʤʫ ʭʦʜʽ. 

ʏʘʩ ʥʘʨʽʟʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʭʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʢʨʝʤʦ, ʦʩʢʽʣʴʢʠ 

ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ ʽ ʚʨʽʟʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʽʟʥʽ. 

ʏʘʩ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ to, ʭʚ, ʜʣʷ ʢʦʞʥʦʛʦ -̔ʛʦ ʭʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʨʽʟʽ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʜʠʩʢʦʚʦʾ ʬʨʝʟʠ:  

- lʧ = 1ï3 ʢʨʦʢʠ ʨʽʟʽ ï ʜʣʷ ʨʽʟʽ ʥʘ ʧʨʦʭʽʜ; 

- lʧ = 0 ï ʜʣʷ ʨʽʟʽ ʚ ʫʧʦʨ; 

 d ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 St ï ʢʨʦʢ ʨʽʟʽ, ʤʤ;  

 a ï ʢʫʪ ʥʘʭʠʣʫ ʚʠʪʢʽʚ ʨʽʟʽ ʜʦ ʦʩʽ ʜʝʪʘʣʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʛʨʘʜ; 

 i  ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ;  

 g ï ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʨʽʟʽ; 

 Sʭʚ ï ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ, ʤʤ/ʭʚ: 
 

;ʬzʭʚ nzSS ÖÖ=  

 

 

Sz ï ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʟʫʙ ʨʽʟʴʦʚʦʾ ʬʨʝʟʠ, ʤʤ; 

z ï ʯʠʩʣʦ ʟʫʙʽʚ ʨʽʟʴʦʚʦʾ ʬʨʝʟʠ;  

nʬ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʽʟʴʦʚʦʾ ʬʨʝʟʠ, ʭʚ-1: 
 

;
D

V1000
nʬ

Öp

Ö
=  
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V ï h ʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʤ/ʭʚ; 

D ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʤʤ. 

ɺʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʜʠʩʢʦʚʦʾ ʬʨʝʟʠ lʚʨ, ʤʤ, ʧʨʠʙʣʠʟʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 
 

,)tD(tlʚʨ -Ö=  

 

ʜʝ t ï ʛʣʠʙʠʥʘ ʨʽʟʽ, ʤʤ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ï ʬʨʝʟʝʨʫʚʘʥʥʷ ʛʨʫʧʦʚʠʤʠ ʬʨʝʟʘʤʠ ï ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʢʦʨʦʪʢʠʭ ʨʽʟʝʡ ʟ ʜʨʽʙʥʠʤ ʢʨʦʢʦʤ (ʜʠʚ. ʨʠʩ. 3.14). 

 

 

ʘ) ʙ) 

 

 

 
 

 

 

 

 

 
ʈʠʩ. 3.14. ʉʭʝʤʘ ʬʨʝʟʝʨʫʚʘʥʥʷ ʨʽʟʽ ʛʨʫʧʦʚʠʤʠ ʬʨʝʟʘʤʠ: 

ʘ ï ʟʦʚʥʽʰʥʴʦʾ ʨʽʟʽ; 

ʙ ï ʚʥʫʪʨʽʰʥʴʦʾ ʨʽʟʽ 

 

ɻʨʫʧʦʚʽ ʬʨʝʟʠ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʽʥʦʜʽ ʛʨʝʙʽʥʯʘʩʪʠʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʥʽʙʠ ʛʨʫʧʫ ʜʠʩʢʦʚʠʭ ʬʨʝʟ, ʟʽʙʨʘʥʠʭ ʥʘ ʦʜʥʫ ʦʧʨʘʚʢʫ (ʟʚʽʜʩʠ ʥʘʟʚʘ 

ñʛʨʫʧʦʚʘ ʬʨʝʟʘò). ɼʦʚʞʠʥʘ ʢʦʞʥʦʾ ʬʨʝʟʠ ʟʚʠʯʘʡʥʦ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ 2ï5 

ʤʤ ʙʽʣʴʰʦʶ ʟʘ ʜʦʚʞʠʥʫ ʨʽʟʽ, ʱʦ ʬʨʝʟʝʨʫʻʪʴʩʷ. ɻʨʫʧʦʚʽ ʬʨʝʟʠ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʜʝʪʘʣʽ, ʘ ʥʝ ʧʽʜ ʢʫʪʦʤ, 

ʷʢ ʜʠʩʢʦʚʽ ʬʨʝʟʠ. ʈʽʟʽ ʟ ʚʝʣʠʢʠʤ ʥʘʭʠʣʦʤ ʛʨʫʧʦʚʦʶ ʬʨʝʟʦʶ ʥʘʨʽʟʘʪʠ ʥʝ 

ʤʦʞʣʠʚʦ. 

ʇʦʧʝʨʝʜʥʴʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚʨʽʟʘʥʥʷ ʬʨʝʟʠ ʥʘ ʛʣʠʙʠʥʫ ʨʽʟʽ. ɿʘ ʯʘʩ 

ʧʦʚʥʦʛʦ ʦʙʝʨʪʫ ʜʝʪʘʣʽ ʛʨʫʧʦʚʘ ʬʨʝʟʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʢʨʦʢʫ 

ʨʽʟʽ. ʌʨʝʟʝʨʫʚʘʥʥʷ ʨʽʟʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 1,2 ʦʙʝʨʪʠ ʜʝʪʘʣʽ 0,2 ʦʙʝʨʪʠ 

ʜʝʪʘʣʽ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʚʨʽʟʘʥʥʷ ʬʨʝʟʠ ʥʘ ʛʣʠʙʠʥʫ ʨʽʟʽ ʽ ʧʝʨʝʢʨʠʪʪʷ ʤʽʩʮʷ 

ʚʨʽʟʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʛʨʫʧʦʚʠʤʠ ʬʨʝʟʘʤʠ ʥʘ 

ʨʽʟʝʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʘʻʪʴʩʷ, ʱʦ ʜʝʪʘʣʴ ʨʦʙʠʪʴ ʦʜʠʥ ʦʙʝʨʪ ʽ ʢʦʝʬʽʮʽʻʥʪ 

ʚʨʽʟʘʥʥʷ ʜʦʨʽʚʥʶʻ 1,2. ʂʽʣʴʢʽʩʪʴ ʭʦʜʽʚ ʽ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʧʨʠ ʥʘʨʽʟʘʥʥʽ 

ʛʨʫʧʦʚʦʶ ʬʨʝʟʦʶ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. 

 

3.7. ʌʦʨʤʫʚʘʥʥʷ ʨʽʟʝʡ ʤʽʪʯʠʢʘʤʠ ʪʘ ʯʠʩʪʦʚʽ ʩʧʦʩʦʙʠ 

ʦʙʨʦʙʢʠ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

 

ɺʥʫʪʨʽʰʥʽ ʨʽʟʽ ʯʘʩʪʦ ʥʘʨʽʟʘʶʪʴ ʤʽʪʯʠʢʘʤʠ. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʤʽʪʯʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʫʯʥʽ ʪʘ ʤʘʰʠʥʥʽ. ʈʫʯʥʽ 

ʤʽʪʯʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʚʠʯʘʡʥʦ ʢʦʤʧʣʝʢʪʦʤ ʽʟ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʰʪʫʢ. 

ʄʘʰʠʥʥʽ ʤʽʪʯʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘ 

ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʤʘʰʠʥʥʽ ʤʽʪʯʠʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʩʫʮʽʣʴʥʽ, ʧʨʷʤʽ, ʟʽ 

ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ ʪʘ ʛʘʡʢʦʚʽ. ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʚ ʦʪʚʦʨʘʭ ʤʘʣʠʭ ʪʘ 

ʩʝʨʝʜʥʽʭ ʜʽʘʤʝʪʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʽʪʯʠʢʠ ʩʫʮʽʣʴʥʽ ʪʘ ʛʘʡʢʦʚʽ, ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʚ ʦʪʚʦʨʘʭ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ (ʜʦ 300 ʤʤ) ï ʩʫʮʽʣʴʥʽ 

ʤʽʪʯʠʢʠ ʟʽ ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ ʘʙʦ ʨʽʟʝʥʘʨʽʟʥʽ ʛʦʣʦʚʢʠ ʟ ʨʦʟʩʫʚʥʠʤʠ 

ʧʣʘʰʢʘʤʠ. 

ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʛʘʡʦʢ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʨʽʧʠʣʴʥʠʭ 

ʜʝʪʘʣʝʡ ʘʙʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʘʡʦʢ ʫ ʩʝʨʽʡʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʛʘʡʦʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʛʥʫʪʦʛʦ ʤʽʪʯʠʢʘ. 

ʊʘʢʠʡ ʚʝʨʩʪʘʪ (ʨʠʩ. 3.15, ʘ) ʤʘʻ ʧʽʜʰʠʧʥʠʢ, ʫ ʷʢʦʤʫ ʟʘʢʨʽʧʣʝʥʠʡ 

ʧʫʩʪʦʪʽʣʠʡ ʰʧʠʥʜʝʣʴ ʟ ʚʠʛʥʫʪʦʶ ʪʨʫʙʢʦʶ, ʫ ʷʢʽʡ ʧʦʤʽʱʝʥʠʡ ʚʠʛʥʫʪʠʡ 

ʤʽʪʯʠʢ. ɼʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʪʨʫʙʢʘ ʟʘʧʦʚʥʶʻʪʴʩʷ ʛʘʡʢʘʤʠ. ɻʘʡʢʠ ʧʽʩʣʷ 

ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʢʨʽʟʴ ʪʨʫʙʢʫ ʽ ʧʘʜʘʶʪʴ ʫ 

ʪʘʨʫ. ɺʠʛʥʫʪʘ ʬʦʨʤʘ ʤʽʪʯʠʢʘ ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʧʘʜʘʥʥʶ ʡʦʛʦ ʟʽ 

ʰʧʠʥʜʝʣʷ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʻ ʥʘʨʽʟʘʥʥʷ ʛʘʡʦʢ ʥʘ ʛʘʡʢʦʥʘʨʽʟʥʠʭ 

ʘʚʪʦʤʘʪʘʭ ʽ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʤʽʪʯʠʢʘʤʠ ʟ ʚʠʛʥʫʪʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. ʊʘʢʽ 

ʤʽʪʯʠʢʠ ʟʘʢʨʽʧʣʷʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʘʪʨʦʥʽ (ʨʠʩ. 3.15, ʙ), ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʦʣʦʚʠʥ. ʄʽʪʯʠʢ ʨʘʟʦʤ ʟ ʥʘʧʨʷʤʥʦʶ ʚʪʫʣʢʦʶ 

ʟʘʢʣʘʜʘʻʪʴʩʷ ʚ ʦʜʥʫ ʧʦʣʦʚʠʥʫ ʧʘʪʨʦʥʘ, ʧʽʩʣʷ ʯʦʛʦ ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ 

ʩʢʨʽʧʣʶʻʪʴʩʷ ʙʦʣʪʘʤʠ ʟ ʧʝʨʰʦʶ. ɺʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʤʽʪʯʠʢ ʫʪʨʠʤʫʻʪʴʩʷ 

ʛʘʡʢʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʡʦʛʦ ʭʚʦʩʪʦʚʠʢʫ. ɻʘʡʢʠ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ 

ʙʫʥʢʝʨ ʚʝʨʩʪʘʪʘ ʽ ʧʽʜ ʜʽʻʶ ʧʦʚʟʫʥʘ ʧʦʜʘʶʪʴʩʷ ʜʦ ʤʽʪʯʠʢʘ. ʊʘʢʽ ʘʚʪʦʤʘʪʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʚʠʯʘʡʥʦ ʜʚʦʰʧʠʥʜʝʣʴʥʠʤʠ. 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 78 

 

 

 

ʘ) 

ʙ) 

 
ʈʠʩ. 3.15. ʉʭʝʤʘ ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ ʚ ʛʘʡʢʘʭ: 

ʘ ï ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʛʥʫʪʦʛʦ ʤʽʪʯʠʢʘ; 

ʙ ï ʥʘ ʛʘʡʢʦʥʘʨʽʟʥʠʭ ʘʚʪʦʤʘʪʘʭ ʽ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ 

ʤʽʪʯʠʢʘʤʠ ʟ ʚʠʛʥʫʪʠʤ ʭʚʦʩʪʦʚʠʢʦʤ 

 

ʗʢʱʦ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʥʘʩʢʨʽʟʥʠʡ ʧʨʦʭʽʜ ʤʽʪʯʠʢʽʚ ʥʝʤʦʞʣʠʚʠʡ, 

ʪʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʤʽʪʯʠʢ ʚʠʛʚʠʥʯʫʻʪʴʩʷ. ɼʣʷ ʮʴʦʛʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʨʝʚʦʣʴʚʝʨʥʠʭ ʪʘ ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʧʝʨʝʜʙʘʯʝʥʽ 

ʨʝʚʝʨʩʠʚʥʽ ʧʨʠʩʪʨʦʾ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʚʝʨʩʪʘʪʽʚ ʨʝʚʝʨʩʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʨʝʚʝʨʩʠʚʥʽ ʧʘʪʨʦʥʠ, ʱʦ ʤʘʶʪʴ ʟʫʙʯʘʩʪʫ 

ʧʝʨʝʜʘʯʫ, ʷʢʘ ʧʝʨʝʢʣʶʯʘʻʪʴʩʷ ʥʘ ʟʚʦʨʦʪʥʠʡ ʭʽʜ ʚ ʢʽʥʮʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʧʦʣʦʤʦʢ ʤʽʪʯʠʢʽʚ ʧʨʠ ʫʧʦʨʽ ʾʭ ʦʙ ʜʥʦ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ, 

ʘ ʪʘʢʦʞ ʧʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʧʽʜʚʠʱʝʥʦʾ ʪʚʝʨʜʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʘʱʫʚʘʥʥʷ ʪʦʱʦ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʟʘʧʦʙʽʞʥʽ ʧʘʪʨʦʥʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʽʪʯʠʢʘʤ ʟʫʧʠʥʷʪʠʩʴ ʙʽʣʷ ʰʧʠʥʜʝʣʷ, 

ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʢʦʣʠ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʧʝʨʝʚʠʱʠʪʴ ʜʦʧʫʩʪʠʤʫ ʙʝʟʧʝʯʥʫ 

ʜʣʷ ʤʽʮʥʦʩʪʽ ʤʝʭʘʥʽʟʤʫ ʚʝʣʠʯʠʥʫ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʤʽʪʯʠʢʘʤʠ ʫ ʥʘʩʢʨʽʟʥʠʭ ʪʘ 

ʛʣʫʭʠʭ ʦʪʚʦʨʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʨʽʟʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʤʽʪʯʠʢʘ, ʤʤ, lʚʨ =(2...3)ȚS; 

 lʧ ï ʜʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ ʤʽʪʯʠʢʘ, ʤʤ: 

- lʧ =(2...3)ȚS ï ʧʨʠ ʥʘʩʢʨʽʟʥʦʤʫ ʦʪʚʦʨʽ; 

- lʧ = 0 ï ʧʨʠ ʛʣʫʭʦʤʫ ʦʪʚʦʨʽ; 

 S ï ʢʨʦʢ ʨʽʟʽ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 



79 3. ʆʙʨʦʙʢʘ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʧʨʠ ʨʦʙʦʯʦʤʫ ʭʦʜʽ (ʧʨʠ 

ʨʽʟʝʬʦʨʤʫʚʘʥʥʽ), ʭʚï1; 

 no ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ (ʧʨʠ 

ʚʠʛʚʠʥʯʫʚʘʥʥʽ ʤʽʪʯʠʢʘ), ʭʚï 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʛʘʡʢʦʚʠʤʠ ʤʽʪʯʠʢʘʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lʧ = 0. 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʚ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʠʭ ʜʦ ʚʠʩʦʢʦʾ ʪʚʝʨʜʦʩʪʽ 

ʩʪʘʣʷʭ, ʘ ʪʘʢʦʞ ʫ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ ʩʪʘʣʷʭ ʪʘ ʩʧʣʘʚʘʭ ʧʽʜʚʠʱʝʥʦʾ 

ʤʽʮʥʦʩʪʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʤʽʪʯʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʽ 

ʢʨʘʱʫ ʷʢʽʩʪʴ ʥʘʨʽʟʘʥʦʾ ʨʽʟʽ, ʥʽʞ ʤʽʪʯʠʢʠ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʩʪʘʣʝʡ. ɺ 

ʤ̔ ʪʯʠʢʘʭ ʜʽʘʤʝʪʨʦʤ 40 ʤʤ ʽ ʙʽʣʴʰʝ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʭʘʥʽʯʥʝ 

ʢʨʽʧʣʝʥʥʷ ʧʣʘʩʪʠʥʦʢ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʙʽʣʴʰ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʥʘ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʽ ʘʚʪʦʤʘʪʘʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʝʥʘʨʽʟʥʽ ʛʦʣʦʚʢʠ (ʨʠʩ. 3.16) ʟ ʨʦʟʩʫʚʥʠʤʠ ʧʣʦʩʢʠʤʠ 

ʧʣʘʰʢʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʽʥʦʜʽ ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ ʤʽʪʯʠʢʘʤʠ. ʇʨʠʥʮʠʧ 

ʜʽʾ ʮʠʭ ʛʦʣʦʚʦʢ ʧʦʜʽʙʥʠʡ ʜʦ ʧʨʠʥʮʠʧʫ ʜʽʾ ʩʘʤʦʨʦʟʢʨʠʚʥʠʭ ʛʦʣʦʚʦʢ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ 

ʨʽʟʴʦʚʽ ʧʣʘʰʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʩʫʚʘʶʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʚʝʩʪʠ ʾʭ ʟ 

ʦʪʚʦʨʫ, ʫ ʷʢʦʤʫ ʥʘʨʽʟʘʣʘʩʴ ʨʽʟʴ. 
 

 

  ʈʠʩ. 1.3.16. ʈʽʟʝʥʘʨʽʟʥʘ ʛʦʣʦʚʢʘ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ: 

1 ï ʧʣʘʰʢʘ; 

2 ï ʨʫʢʦʷʪʢʘ ʫʧʨʘʚʣʽʥʥʷ; 

3 ï ʢʦʨʧʫʩ; 

4 ï ʭʚʦʩʪʦʚʠʢ 

1 

2 
3 

4 

 
 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ 

ʤʽʪʯʠʢʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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3.8. ʐʣʽʬʫʚʘʥʥʷ ʨʽʟʝʡ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 80 

 

 

 

ʐʣʽʬʫʚʘʥʥʷ ʨʽʟʝʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʨʽʟʝʥʘʨʽʟʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʨʽʟʘʣʴʥʠʭ ʢʘʣʽʙʨʽʚ, ʥʘʢʘʪʥʠʭ ʨʦʣʠʢʽʚ, ʪʦʯʥʠʭ 

ʛʚʠʥʪʽʚ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ ʟ ʪʦʯʥʦʶ ʨʽʟʟʶ. ʐʣʽʬʫʶʪʴʩʷ ʨʽʟʽ ʟʚʠʯʘʡʥʦ 

ʧʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʷʢʘ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʝʣʝʤʝʥʪʽʚ 

ʨʽʟʝʡ. 

ʇʨʦʮʝʩ ʰʣʽʬʫʚʘʥʥʷ ʨʽʟʝʡ ʦʜʥʦ- ʽ ʙʘʛʘʪʦʥʠʪʢʦʚʠʤʠ ʢʨʫʛʘʤʠ 

ʘʥʘʣʦʛʽʯʥʠʡ ʬʨʝʟʝʨʫʚʘʥʥʶ ʚʽʜʧʦʚʽʜʥʦ ʜʠʩʢʦʚʠʤʠ ʘʙʦ ʛʨʫʧʦʚʠʤʠ 

ʬʨʝʟʘʤʠ. 

ʐʣʽʬʫʚʘʥʥʷ ʦʜʥʦʥʠʪʢʦʚʠʤ ʢʨʫʛʦʤ 1 (ʨʠʩ. 3.17, ʘ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʜʝʪʘʣʽ 2. ʆʜʥʦʥʠʪʢʦʚʽ ʢʨʫʛʠ ʧʨʘʚʣʷʪʴʩʷ 

ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʘʣʤʘʟʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ 

(ʨʠʩ. 3.17, ʙ). 
 

 

ʅʘʧʨʷʤ ʨʫʭʫ  

ʦʧʨʘʚʢʠ 

1 1 

2 

2 
 lʦ 

lʧ 

 

lʚʨ 

 

  

 
ʈʠʩ. 3.17. ʐʣʽʬʫʚʘʥʥʷ ʨʽʟʽ ʦʜʥʦʥʠʪʢʦʚʠʤ ʢʨʫʛʦʤ: 

ʘ ï ʩʭʝʤʘ ʰʣʽʬʫʚʘʥʥʷ: 

1 ï h ʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ; 

2 ï ʜʝʪʘʣʴ; 

ʙ ï ʧʨʘʚʢʘ ʢʨʫʛʘ: 

1 ï h ʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ; 

2 ï ʜʝʨʞʘʚʢʘ ʟ ʘʣʤʘʟʦʤ 

 

ɹʘʛʘʪʦʥʠʪʢʦʚʽ ʢʨʫʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ 

ʨʽʟʝʡ ʥʘ ʜʝʪʘʣʷʭ ʟ ʢʦʨʦʪʢʠʤʠ ʨʽʟʴʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʧʝʨʝʚʠʱʫʻ 40 ʤʤ. ʅʘ ʨʠʩ. 3.18, ʘ, ʙ ʧʦʢʘʟʘʥʽ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ 

ʩʭʝʤ ʰʣʽʬʫʚʘʥʥʷ (I ʽ II ï ʧʦʣʦʞʝʥʥʷ ʢʨʫʛʘ). ʐʠʨʠʥʘ ʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʟʘ ʜʦʚʞʠʥʫ ʨʽʟʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʥʘ 2ï4 

ʢʨʦʢʠ. ʅʘ ʢʨʫʟʽ ʚʠʢʦʥʘʥʘ ʢʽʣʴʮʝʚʘ ʨʽʟʴ ʟ ʥʝʦʙʭʽʜʥʠʤ ʢʨʦʢʦʤ. 

ʐʣʽʬʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ ʚʨʽʟʘʥʥʷ ʧʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʜʝʪʘʣʽ ʥʘ 2ï4 ʢʨʦʢʠ ʟʘ 2ï4 ʾʾ ʦʙʝʨʪʠ. 



81 3. ʆʙʨʦʙʢʘ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

ʗʢʱʦ ʜʦʚʞʠʥʘ ʨʽʟʽ ʙʽʣʴʰʘ ʟʘ ʰʠʨʠʥʫ ʙʘʛʘʪʦʥʠʪʢʦʚʦʛʦ ʢʨʫʛʘ, ʪʦ 

ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʜʝʪʘʣʽ 

ʚʽʜʥʦʩʥʦ ʢʨʫʛʘ. ɺʩʽ ʥʠʪʢʠ ʨʽʟʽ ʜʝʪʘʣʽ ʧʦʩʣʽʜʦʚʥʦ ʰʣʽʬʫʶʪʴʩʷ ʚʩʽʤʘ 

ʥʠʪʢʘʤʠ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʂʨʫʛ ʟʘʧʨʘʚʣʷʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.18, ʚ. ɺʨʽʟʥʝ ʙʘʛʘʪʥʠʪʢʦʚʝ ʨʽʟʝʰʣʽʬʫʚʘʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʨʠʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʨʽʟʽ. ʇʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ 

ʧʝʨʝʤʽʱʝʥʥʽ ʜʝʪʘʣʽ ʚʽʜʥʦʩʥʦ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʚʠʢʨʠʚʣʝʥʥʷ 

ʧʨʦʬʽʣʶ ʟʥʘʯʥʦ ʤʝʥʰʝ. 

 

 

ʛ) 

ʘ) ʙ) 

ʚ) 

 
ʈʠʩ. 3.18. ʐʣʽʬʫʚʘʥʥʷ ʨʽʟʽ 

ʙʘʛʘʪʦʥʠʪʢʦʚʠʤ 

ʢʨʫʛʦʤ: 

ʘ, ʙ ï ʩʭʝʤʠ 

ʰʣʽʬʫʚʘʥʥʷ: 

I ʽ II ï ʚʽʜʧʦʚʽʜʥʦ 

ʧʦʯʘʪʢʦʚʝ ʽ 

ʢʽʥʮʝʚʝ 

ʧʦʣʦʞʝʥʥʷ 

ʰʣʽʬʫʚʘʣʴ-

ʥʦʛʦ ʢʨʫʛʘ; 

ʚ ï ʟʘʧʨʘʚʢʘ 

ʙʘʛʘʪʦʥʠʪʢʦʚʦʛʦ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʧʽʜ ʢʫʪʦʤ 

a; 

ʛ ï ʨʦʣʠʢ ʜʣʷ 

ʥʘʢʘʪʫʚʘʥʥʷ 

ʢʽʣʴʮʝʚʦʾ ʨʽʟʽ  

ʥʘ ʢʨʫʟʽ 

..
. 

 
 

ʇʨʦʬʽʣʶʶʪʴʩʷ ʙʘʛʘʪʦʥʠʪʢʦʚʽ ʰʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ ʥʘ ʙʽʣʴʰʦʩʪʽ 

ʚʝʨʩʪʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʢʘʪʫʚʘʥʥʷ ʢʽʣʴʮʝʚʠʭ ʨʽʟʝʡ ʩʪʘʣʝʚʠʤʠ 

ʨʦʣʠʢʘʤʠ (ʨʠʩ. 3.18, ʛ). ʈʦʣʠʢʠ ʜʣʷ ʥʘʢʘʪʫʚʘʥʥʷ ʢʽʣʴʮʝʚʠʭ ʨʽʟʝʡ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ ʦʜʥʽʻʾ ʟ ʤʘʨʦʢ: ʈ18, ʋ12, ʍɺɻ. ʅʘ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʦʚʝʨʭʥʽ ʨʦʣʠʢʽʚ ʥʘʨʽʟʘʻʪʴʩʷ ʢʽʣʴʮʝʚʘ ʨʽʟʴ ʟ ʥʝʦʙʭʽʜʥʠʤ 

ʢʨʦʢʦʤ ʽ ʢʫʪʦʤ ʧʨʦʬʽʣʶ. ʅʘ ʪʽʡ ʞʝ ʧʦʚʝʨʭʥʽ ʨʦʣʠʢʽʚ ʧʨʦʨʽʟʘʶʪʴʩʷ 

ʩʧʽʨʘʣʴʥʽ ʢʘʥʘʚʢʠ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʢʨʦʢʦʤ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ ʢʽʣʴʮʝʚʫ 

ʨʽʟʴ. ɯʥʦʜʽ ʟʘʤʽʩʪʴ ʩʧʽʨʘʣʴʥʠʭ ʢʘʥʘʚʦʢ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʨʽʟʝʡ ʨʦʣʠʢʽʚ 

ʧʨʦʩʚʝʨʜʣʶʶʪʴʩʷ ʦʪʚʦʨʠ. ʇʨʠ ʥʘʢʘʪʫʚʘʥʥʽ ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 82 

 

 

ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʧʦʚʽʣʴʥʝ ʦʙʝʨʪʘʥʥʷ, ʱʦ ʟʤʫʰʫʻ ʦʙʝʨʪʘʪʠʩʴ ʨʦʣʠʢ. ɺʠʪʢʠ 

ʨʦʣʠʢʘ ʧʦʩʪʫʧʦʚʦ ʫʪʚʦʨʶʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʢʨʫʛʘ ʢʘʥʘʚʢʠ, ʬʦʨʤʫʶʯʠ 

ʢʽʣʴʮʝʚʫ ʨʽʟʴ. 

ʅʘ ʜʝʷʢʠʭ ʨʽʟʝʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʨʦʬʽʣʶʚʘʥʥʷ ʙʘʛʘʪʦʥʠʪʢʦʚʠʭ 

ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ ʘʣʤʘʟʘʤʠ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʨʽʟʝʡ ʦʜʥʦʥʠʪʢʦʚʠʤʠ ʢʨʫʛʘʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʨʽʟʽ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʨʽʟʮʷ, ʤʤ;  

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ: 
 

tʧʚʨ S)31(ll Ö-== ; 

 

 Sn ï ʢʨʦʢ ʨʽʟʽ, ʤʤ; 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ, ʭʚ-1; 

 a ï ʧʨʠʧʫʩʢ ʥʘ ʰʣʽʬʫʚʘʥʥʷ ʧʦ ʩʝʨʝʜʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʨʽʟʽ, ʤʤ; 

 St ï ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʭʽʜ (ʛʣʠʙʠʥʘ ʰʣʽʬʫʚʘʥʥʷ), ʤʤ; 

 k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʨʽʟʝʡ ʙʘʛʘʪʦʥʠʪʢʦʚʠʤʠ ʢʨʫʛʘʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

V1000
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ʜʝ d ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʽ, ʤʤ; 

 n  h ï ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʜʝʪʘʣʽ ʟʘ ʯʘʩ ʰʣʽʬʫʚʘʥʥʷ ʨʽʟʽ: 

n  hʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 2,2 (ʧʝʨʰʠʡ ʦʙʝʨʪ ï 

ʧʦʧʝʨʝʜʥʻ ʰʣʽʬʫʚʘʥʥʷ, ʜʨʫʛʠʡ ʦʙʝʨʪ ï ʦʩʪʘʪʦʯʥʝ). 

ʇʽʜʚʝʜʝʥʥʷ ʜʝʪʘʣʽ ʜʦ ʢʨʫʛʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ 

ʜʝʪʘʣʽ, ʪʦʤʫ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʥʝ 2, ʘ 2,2 ʦʙʝʨʪʠ; 

 V ï h ʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ, ʤ/ʭʚ. 

ʈʽʟʽ ʟ ʚʝʣʠʢʠʤ ʢʨʦʢʦʤ ʰʣʽʬʫʶʪʴʩʷ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʨʽʟʘʥʥʷ 

ʨʽʟʮʷʤʠ ʘʙʦ ʬʨʝʟʘʤʠ ʪʘ ʧʽʩʣʷ ʾʭ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʈʽʟʽ ʟ ʤʘʣʠʤ ʢʨʦʢʦʤ 

(ʜʦ 1,5 ʤʤ) ʥʘ ʟʘʛʘʨʪʦʚʘʥʠʭ ʚʘʣʘʭ ʯʘʩʪʦ ʬʦʨʤʫʶʪʴʩʷ ʚʠʰʣʽʬʦʚʫʚʘʥʥʷʤ 

ʦʜʥʦ- ʘʙʦ ʙʘʛʘʪʦʥʠʪʢʦʚʠʤʠ ʢʨʫʛʘʤʠ. 
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ʐʣʽʬʫʶʪʴʩʷ ʨʽʟʽ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʨʽʟʝʰʣʽʬʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ. ʇʨʠ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʰʣʽʬʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʱʦ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ. 

ɹʝʟʮʝʥʪʨʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ʨʽʟʝʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ 

ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʙʘʛʘʪʦʥʠʪʢʦʚʠʭ ʢʨʫʛʽʚ. ʎʠʤ 

ʤʝʪʦʜʦʤ ʰʣʽʬʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽ ʨʽʟʽ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚʝʨʩʪʘʪʠ, ʱʦ ʤʘʶʪʴ ʩʭʝʤʠ ʟʚʠʯʘʡʥʠʭ ʙʝʟʮʝʥʪʨʦʚʦ-ʰʣʽʬʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʽʚ, ʷʢʽ ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʙʘʛʘʪʦʥʠʪʢʦʚʠʤʠ ʢʨʫʛʘʤʠ ʟ ʢʽʣʴʮʝʚʠʤʠ 

ʢʘʥʘʚʢʘʤʠ. ʂʽʣʴʮʝʚʽ ʢʘʥʘʚʢʠ ʤʘʶʪʴ ʧʨʦʬʽʣʴ ʨʽʟʝʡ, ʱʦ ʰʣʽʬʫʶʪʴʩʷ. 

ʂʨʫʛʠ ʤʘʶʪʴ ʢʦʥʫʩʥʫ ʟʘʙʽʨʥʫ ʯʘʩʪʠʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʣʽʬʫʚʘʪʠ ʜʝʪʘʣʽ 

ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʨʠʧʫʩʢʫ, ʘ ʧʨʦʬʽʣʴ ʨʽʟʽ 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʽ. 

ɼʝʪʘʣʴ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʥʽʞ, ʱʦ ʪʦʯʥʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʽʜ ʢʫʪʦʤ 

ʧʽʜʡʦʤʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʨʽʟʽ. ɺʽʩʴ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ ʥʘʭʠʣʝʥʘ ʫ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚ ʪʫ ʞ ʩʪʦʨʦʥʫ, ʱʦ ʽ ʥʽʞ, ʘʣʝ ʥʘ ʢʫʪ ʫʜʚʽʯʽ 

ʙʽʣʴʰʠʡ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʛʦʪʦʚʢʘ, ʢʨʽʤ ʦʙʝʨʪʘʥʥʷ, ʟʜʽʡʩʥʶʻ ʪʘʢʦʞ 

ʦʩʴʦʚʫ ʧʦʜʘʯʫ ʥʘ ʦʜʠʥ ʢʨʦʢ ʟʘ ʦʜʠʥ ʦʙʝʨʪ. ɿʘʛʦʪʦʚʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʚ 

ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʧʨʠ ʢʨʫʛʣʦʤʫ ʰʣʽʬʫʚʘʥʥʽ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʨʽʟʝʡ ʥʘ ʜʝʪʘʣʷʭ, ʱʦ ʤʘʶʪʴ ʛʦʣʦʚʢʫ ʘʙʦ ʙʫʨʪʠʢ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʥʘʩʢʨʽʟʥʽʡ ʦʩʴʦʚʽʡ ʧʦʜʘʯʽ, ʫʪʚʦʨʝʥʥʷ ʨʽʟʝʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 1,2ï1,5 ʦʙʝʨʪʠ ʟʘʛʦʪʦʚʢʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʽ 

ʰʣʽʬʫʶʪʴʩʷ ʚʽʜʨʘʟʫ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʚʨʽʟʘʥʥʷʤ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘ ʛʣʠʙʠʥʫ ʧʨʦʬʽʣʶ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʦʜʝʨʞʫʶʪʴʩʷ ʨʽʟʽ 5-ʛʦ ʩʪʫʧʝʥʷ 

ʪʦʯʥʦʩʪʽ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʜʦʚʞʠʥʦʶ 20ï30 ʤʤ 

ʩʢʣʘʜʘʻ 30ï50 ʰʪ/ʭʚ. 

 

3.9. ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ 

 

ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʣʘʩʪʠʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ ʧʽʜ ʜʽʻʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʽʟʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʥʝ ʨʽʟʘʥʥʷ ʤʝʪʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ ʚʦʣʦʢʥʘ 

ʤʘʪʝʨʽʘʣʫ ʥʝ ʨʦʟʨʽʟʘʶʪʴʩʷ, ʘ ʧʣʘʩʪʠʯʥʦ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʨʽʟʝʥʘʢʘʪʥʠʭ ʧʣʘʰʦʢ ʘʙʦ ʨʦʣʠʢʽʚ, ʚʠʩʪʫʧʠ ʷʢʠʭ ʚʪʠʩʢʫʶʪʴʩʷ ʚ 

ʦʙʨʦʙʣʶʚʘʥʠʡ ʤʝʪʘʣ. ʆʪʨʠʤʘʥʽ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʨʽʟʽ ʤʘʶʪʴ ʨʽʚʥʫ, ʯʠʩʪʫ 

ʡ ʫʱʽʣʴʥʝʥʫ ʧʦʚʝʨʭʥʶ. 

 

3.9.1. ʅʘʢʘʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 84 

 

 

ʄʘʪʝʨʽʘʣ ʚʠʨʦʙʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʨʽʟʝʡ ï ʚʠʩʦʢʘ ʷʢʽʩʪʴ 

ʨʽʟʝʡ ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ ʚʠʨʦʙʘʭ ʽʟ ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘ ʪʚʝʨʜʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʨʽʟʽ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʽ, ʥʘʢʘʪʫʶʪʴʩʷ ʥʘ ʧʦʪʫʞʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ 

ʚʝʣʠʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ʈʽʟʽ ʥʘʢʘʪʫʶʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ:  

1) ʧʣʦʩʢʠʤʠ ʥʘʢʘʪʥʠʤʠ ʧʣʘʰʢʘʤʠ; 

2) ʥʘʢʘʪʥʠʤʠ ʨʦʣʠʢʘʤʠ (ʽʥʦʜʽ ʾʭ ʥʘʟʠʚʘʶʪʴ ʢʨʫʛʣʠʤʠ ʧʣʘʰʢʘʤʠ). 

ʅʘ ʨʠʩ. 3.19 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʧʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ. 

ʇʣʘʰʢʘ 1 ʥʝʨʫʭʦʤʘ, ʘ ʨʫʭʦʤʘ ʧʣʘʰʢʘ 2 ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʦʚʟʫʥʽ, ʱʦ 

ʚʠʢʦʥʫʻ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. ʇʦʟʠʮʽʾ 3 ʪʘ 4 ï 

ʜʝʪʘʣʴ ʫ ʧʦʣʦʞʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘ ʧʽʩʣʷ ʥʘʢʘʪʫʚʘʥʥʷ. 

ʈʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʧʣʘʰʦʢ ʤʘʻ ʧʨʷʤʦʣʽʥʽʡʥʫ ʨʽʟʴ (ʨʦʟʚʝʨʪʢʫ ʨʽʟʽ 

ʛʚʠʥʪʘ) ʽʟ ʧʨʦʬʽʣʝʤ ʽ ʢʫʪʦʤ ʧʽʜʡʦʤʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʦʬʽʣʶ ʽ ʢʫʪʫ 

ʧʽʜʡʦʤʫ ʨʽʟʽ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ. 

ʇʦʤʽʱʝʥʘ ʤʽʞ ʧʣʘʰʢʘʤʠ 

ʮʠʣʽʥʜʨʠʯʥʘ ʟʘʛʦʪʦʚʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʭʦʤʦʾ 

ʧʣʘʰʢʠ 2 ʧʝʨʝʭʦʜʠʪʴ ʟ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ 3 ʚ 

ʢʽʥʮʝʚʝ 4 ʽ ʧʨʠ ʮʴʦʤʫ ʚʥʘʩʣʽʜʦʢ 

ʜʝʬʦʨʤʘʮʽʾ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ 

ʬʦʨʤʫʻʪʴʩʷ ʨʽʟʘʣʴʥʘ ʧʦʚʝʨʭʥʷ. 

ʅʝʨʫʭʦʤʘ ʧʣʘʰʢʘ 1 ʤʘʻ ʟʘʙʽʨʥʫ 

ʯʘʩʪʠʥʫ, ʷʢʘ ʟʘʭʦʧʣʶʻ ʟʘʛʦʪʦʚʢʫ 

ʽ ʬʦʨʤʫʻ ʧʨʦʬʽʣʴ ʨʽʟʽ, 

ʢʘʣʽʙʨʫʶʯʫ ʯʘʩʪʠʥʫ ʽ ʟʙʽʛ. 

ʆʩʪʘʥʥʽʡ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʠʡ 

ʚʠʭʽʜ ʟʘʛʦʪʦʚʢʠ ʟ ʧʣʘʰʦʢ. 

ʈʫʭʦʤʘ ʧʣʘʰʢʘ ʟʚʠʯʘʡʥʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʙʝʟ ʟʘʙʽʨʥʦʾ 

ʯʘʩʪʠʥʠ. 

ʇʨʠ ʨʦʙʦʪʽ ʧʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ ʚʠʥʠʢʘʻ ʚʠʩʦʢʠʡ ʪʠʩʢ. ʊʦʤʫ ʮʠʤ 

ʩʧʦʩʦʙʦʤ ʥʝ ʤʦʞʥʘ ʥʘʢʘʪʫʚʘʪʠ ʨʽʟʽ ʥʘ ʥʝʜʦʩʪʘʪʥʴʦ ʞʦʨʩʪʢʠʭ ʘʙʦ 

ʧʫʩʪʦʪʽʣʠʭ ʟʘʛʦʪʦʚʢʘʭ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʨʽʟʝʡ ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʟd  

ʧʦʚʠʥʝʥ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʨʽʟʽ. ʁʦʛʦ ʤʦʞʥʘ 

ʧʨʠʙʣʠʟʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

,)dd(5,0d
2
ʚ

2
ʟʦʚʟ +Ö=   

ʜʝ dʟ ï ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʤʤ;  

 dʟʦʚ ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʽ, ʤʤ;  

ʈʠʩ. 3.19. ʉʭʝʤʘ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ 

ʧʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ: 

1 ï ʧʣʘʰʢʘ ʥʝʨʫʭʦʤʘ; 

2 ï ʧʣʘʰʢʘ ʨʫʭʦʤʘ; 

3 ï ʧʦʣʦʞʝʥʥʷ ʜʝʪʘʣʽ ʜʦ 

ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʽ; 

4 ï ʧʦʣʦʞʝʥʥʷ ʜʝʪʘʣʽ 

ʧʽʩʣʷ ʥʘʢʘʪʫʚʘʥʥʷ 

ʨʽʟʽ 



85 3. ʆʙʨʦʙʢʘ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

 dʚ ï ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʽ, ʤʤ. 

ɼʣʷ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʧʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʚʝʨʩʪʘʪʠ, ʱʦ ʤʘʶʪʴ ʧʦʚʟʫʥ, ʥʘ ʷʢʦʤʫ ʢʨʽʧʠʪʴʩʷ ʨʫʭʦʤʘ 

ʧʣʘʰʢʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʘ ʧʦʚʟʫʥ ʽʟ ʧʣʘʰʢʦʶ 

ʚʠʢʦʥʫʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʘʙʦ 

ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʘʭ. 

ʈʽʟʝʥʘʢʘʪʥʽ ʚʝʨʩʪʘʪʠ ʟ ʧʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦʜʽʶʯʠʤʠ (ʫ ʨʽʜʢʠʭ ʚʠʧʘʜʢʘʭ ï ʟ ʨʫʯʥʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʟʘʛʦʪʦʚʦʢ). ɿʘʛʦʪʦʚʢʘ ʥʘʢʘʪʫʻʪʴʩʷ ʟʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʧʦʚʟʫʥʘ. 

ɼʦʚʞʠʥʘ ʭʦʜʫ ʧʦʚʟʫʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʧʣʘʰʦʢ. 

ʄʘʰʠʥʥʠʡ ʯʘʩ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʽ to, ʭʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

i
n

L
t o Ö= ,  

 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʧʦʚʟʫʥʘ ʟʘ ʭʚʠʣʠʥʫ;  

 i  ï ʯʠʩʣʦ ʧʨʦʢʘʪʫʚʘʥʴ ʟʘʛʦʪʦʚʢʠ ʤʽʞ ʧʣʘʰʢʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʨʽʚʥʝ ʦʜʠʥʠʮʽ. (ʇʨʠ ʦʩʦʙʣʠʚʦ ʛʣʠʙʦʢʽʡ ʨʽʟʽ, ʚʝʣʠʢʦʤʫ ʢʨʦʮʽ 

ʨʽʟʽ ʽ ʪ.ʧ. ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʦʚʥʦʛʦ ʧʨʦʬʽʣʶ ʨʽʟʽ ʥʝʦʙʭʽʜʥʝ 

ʜʚʦʨʘʟʦʚʝ ʧʨʦʢʘʪʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʤʽʞ ʧʣʘʰʢʘʤʠ). 

ʇʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʘʢʘʪʫʶʪʴʩʷ 

ʨʽʟʽ ʥʘ ʙʦʣʪʘʭ, ʛʚʠʥʪʘʭ ʽ 

ʨʽʜʰʝ ʥʘ ʰʫʨʫʧʘʭ. ʇʨʠ 

ʮʴʦʤʫ ʦʪʨʠʤʫʶʪʴʩʷ ʨʽʟʽ 7ï

8-ʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ. 

ɺʝʨʩʪʘʪʠ ʧʨʠ ʮʴʦʤʫ 

ʚʠʢʦʥʫʶʪʴ 120ï150, ʘ 

ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʽ ï ʜʦ 280 

ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʟʘ 

ʭʚʠʣʠʥʫ. ɹʽʣʴʰ ʪʦʯʥʽ ʨʽʟʽ 

ʥʘʢʘʪʫʶʪʴʩʷ ʧʨʠ 30ï40 

ʧʦʜʚʽʡʥʠʭ ʭʦʜʘʭ ʟʘ 

ʭʚʠʣʠʥʫ. 

ʈʽʟʝʥʘʢʘʪʥʽ ʘʚʪʦʤʘʪʠ, 

ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʣʦʩʢʠʤʠ 

ʧʣʘʰʢʘʤʠ, ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʜʝʢʽʣʴʢʦʭ ʪʠʧʦʨʦʟʤʽʨʽʚ. ʅʘ 

ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʥʘʢʘʪʫʶʪʴʩʷ 

ʨʽʟʽ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 2 ʜʦ 

25 ʤʤ ʽ ʜʦʚʞʠʥʦʶ ʜʦ 125 

ʈʠʩ. 3.20. ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʨʦʣʠʢʘʤʠ: 

ʘ ï ʦʜʥʠʤ ʨʦʣʠʢʦʤ; 

ʙ ï ʜʚʦʤʘ ʨʦʣʠʢʘʤʠ ʟ 

ʛʚʠʥʪʦʚʠʤʠ ʚʠʪʢʘʤʠ; 

ʚ ï ʜʚʦʤʘ ʨʦʣʠʢʘʤʠ ʟ 

ʢʽʣʴʮʝʚʠʤʠ ʚʠʪʢʘʤʠ, ʱʦ 

ʤʘʶʪʴ ʢʫʪ ʧʽʜʡʦʤʫ ʨʽʟʽ 
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ʤʤ. ɺʝʨʩʪʘʪʠ ʤʘʶʪʴ ʘʚʪʦʤʘ-ʪʠʯʥʽ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʧʦʰʠʨʝ-ʥʠʤʠ ʻ ʧʨʦʮʝʩʠ ʥʘʢʘʪʫʚʘʥ-ʥʷ ʨʽʟʝʡ ʨʦʣʠʢʘʤʠ 

(ʢʨʫʛ-ʣʠʤʠ ʧʣʘʰʢʘʤʠ) ʟ ʨʘʜʽʘʣʴ-ʥʦʶ, ʧʦʟʜʦʚʞʥʴʦʶ ʪʘ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ 

ʧʦʜʘʯʘʤʠ (ʨʠʩ. 3.20). 

ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟ ʨʘʜʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʠʤ, ʜʚʦʤʘ 

ʪʘ ʪʨʴʦʤʘ ʨʦʣʠʢʘʤʠ. 

ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 5 ʜʦ 25 ʤʤ ʦʜʥʠʤ ʨʦʣʠʢʦʤ 

(ʨʠʩ. 3.20, ʘ) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ ʽ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʽ 

ʘʚʪʦʤʘʪʘʭ. 

ɿʘʛʦʪʦʚʢʘ 1 ʟʘʪʠʩʢʘʻʪʴʩʷ ʫ ʢʫʣʘʯʢʦʚʦʤʫ ʘʙʦ ʮʘʥʛʦʚʘʥʦʤʫ ʧʘʪʨʦʥʽ 

ʚʝʨʩʪʘʪʘ, ʘ ʨʽʟʘʣʴʥʠʡ ʨʦʣʠʢ 2 ï ʫ ʜʝʨʞʘʚʮʽ 3, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ 

ʩʫʧʦʨʪʽ 4 ʘʙʦ ʚ ʈɻ ʚʝʨʩʪʘʪʘ. 

ʅʘ ʨʦʣʠʢʫ 2 ʨʽʟʴ ʤʘʻ ʥʘʧʨʷʤʦʢ, ʧʨʦʪʠʣʝʞʥʠʡ ʨʽʟʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʘ 

ʥʘʢʘʪʫʻʪʴʩʷ, ʪʦʙʪʦ ʧʨʘʚʽ ʨʽʟʽ ʥʘʢʘʪʫʶʪʴʩʷ ʨʦʣʠʢʘʤʠ ʟ ʣʽʚʠʤʠ ʨʽʟʷʤʠ ʽ 

ʥʘʚʧʘʢʠ. ʉʝʨʝʜʥʽ ʜʽʘʤʝʪʨʠ ʨʦʣʠʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʪʘ ʜʦʚʞʠʥʠ ʭʦʜʽʚ 

ʨʽʟʝʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʢʨʘʪʥʠʤʠ ʪʠʤ ʞʝ ʧʘʨʘʤʝʪʨʘʤ ʨʽʟʝʡ, ʱʦ ʥʘʢʘʪʫʶʪʴʩʷ. 

ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʦʜʥʠʤ ʨʦʣʠʢʦʤ ʯʘʩʪʦ ʚʠʢʣʠʢʘʻ ʚʠʛʠʥ ʟʘʛʦʪʦʚʢʠ 

ʯʝʨʝʟ ʦʜʥʦʙʽʯʥʫ ʨʘʜʽʘʣʴʥʫ ʩʠʣʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʥʘʢʘʪʫʚʘʥʥʽ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʚ ʩʧʦʩʽʙ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʜʚʦʤʘ 

ʨʦʣʠʢʘʤʠ (ʨʠʩ. 3.20, ʙ). ɿʘʛʦʪʦʚʢʘ 1 ʧʦʤʽʱʘʻʪʴʩʷ ʥʘ ʥʘʧʨʷʤʥʽʡ ʧʣʘʥʮʽ 2, 

ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ ʨʦʣʠʢʘʤʠ 3. ʆʙʠʜʚʘ ʨʦʣʠʢʠ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ, ʧʨʠʯʦʤʫ ʦʜʠʥ ʟ ʨʦʣʠʢʽʚ ʦʜʝʨʞʫʻ ʨʘʜʽʘʣʴʥʫ ʧʦʜʘʯʫ.  

ɿʥʘʯʥʦ ʨʽʜʰʝ ʥʘʢʘʪʫʶʪʴʩʷ ʨʽʟʽ ʪʨʴʦʤʘ ʨʦʣʠʢʘʤʠ. ʈʘʜʽʘʣʴʥʫ ʧʦʜʘʯʫ 

ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʪʨʠʤʫʶʪʴ ʦʜʥʦʯʘʩʥʦ ʚʩʽ ʪʨʠ ʨʦʣʠʢʠ. ʎʝʥʪʨʫʚʘʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʩʘʤʠʤʠ ʨʦʣʠʢʘʤʠ, ʧʨʠʯʦʤʫ ʙʝʟ ʥʽʷʢʠʭ 

ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨ. 

ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʣʠʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 12 ʜʦ 100 ʤ/ʭʚ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʽʚ ʨʽʟʝʡ, ʾʭ ʪʦʯʥʦʩʪʽ ʪʘ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʦʢ. ʇʨʠ 

ʥʘʢʘʪʫʚʘʥʥʽ ʨʦʣʠʢʘʤʠ ʦʪʨʠʤʫʶʪʴʩʷ ʨʽʟʽ ʜʦ 5-ʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ. 

ɸʚʪʦʤʘʪʠ, ʱʦ ʥʘʢʘʪʫʶʪʴ ʨʽʟʽ ʨʦʣʠʢʘʤʠ, ʧʨʦʜʫʢʪʠʚʥʽʰʽ ʟʘ 

ʨʽʟʝʥʘʢʘʪʥʽ ʘʚʪʦʤʘʪʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʣʦʩʢʠʤʠ ʧʣʘʰʢʘʤʠ. 

ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʚʦʤʘ, 

ʪʨʴʦʤʘ ʽ ʯʦʪʠʨʤʘ ʨʦʣʠʢʘʤʠ. ɺʦʥʠ ʤʘʶʪʴ ʟʘʙʽʨʥʽ ʯʘʩʪʠʥʠ ʽ ʤʦʥʪʫʶʪʴʩʷ ʟ 

ʧʦʩʪʽʡʥʦʶ ʤʽʞʮʝʥʪʨʦʚʦʶ ʚʽʜʩʪʘʥʥʶ. ʇʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʩʴʦʚʦʾ ʧʦʜʘʯʽ 

ʥʘʢʘʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʩʘʤʦʟʘʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʘʙʦ 

ʛʦʣʦʚʢʠ ʟ ʨʦʣʠʢʘʤʠ. 

ʈʦʣʠʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʛʚʠʥʪʦʚʠʤʠ ʽ ʢʽʣʴʮʝʚʠʤʠ 

ʚʠʪʢʘʤʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʦʩʽ ʨʦʣʠʢʽʚ ʽ ʟʘʛʦʪʦʚʢʠ, ʥʘ ʷʢʽʡ 

ʥʘʢʘʪʫʻʪʴʩʷ ʨʽʟʴ, ʧʘʨʘʣʝʣʴʥʽ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʥʘʭʠʣʝʥʽ ʧʽʜ ʢʫʪʦʤ ʧʽʜʡʦʤʫ 

(ʨʠʩ. 3.20, ʚ). ɼʦʚʞʠʥʘ ʨʽʟʽ, ʱʦ ʥʘʢʘʪʫʻʪʴʩʷ ʮʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʘʢʪʠʯʥʦ ʥʝ 
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ʦʙʤʝʞʝʥʘ. ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʨʽʟʝʡ ʪʨʠʢʫʪʥʦʛʦ, ʪʨʘʧʝʮʝʾʜʘʣʴʥʦʛʦ ʽ ʥʘʚʽʪʴ ʢʨʫʛʣʦʛʦ ʧʨʦʬʽʣʶ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 100 ʤʤ. 

ɼʽʘʧʘʟʦʥ ʭʦʜʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ (ʚʽʜ 3 ʜʦ 100 ʤ/ʭʚ) ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʤʘʪʝʨʽʘʣʦʤ ʟʘʛʦʪʦʚʦʢ. 

ʉʭʝʤʘ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ ʟʘʛʦʪʦʚʦʢ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.21, ʘ. ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʨʦʭʦʜʽ 

ʟʘʛʦʪʦʚʢʠ ʤʽʞ ʜʚʦʤʘ ʨʦʣʠʢʘʤʠ ʟ ʧʦʩʪʽʡʥʦʶ ʤʽʞʮʝʥʪʨʦʚʦʶ ʚʽʜʩʪʘʥʥʶ. 

 

1 

ʘ) 

ʙ) 

ʚ) 

2 

3 

 ʽ 

ɯ 

ɯ 

ɯ-ɯ  ɯɯ-ɯɯ 

ɯɯ 

ɯɯ 

ɯɯɯ 

ɯɯɯ 

ɯV 

ɯɯɯ-ɯɯɯ 
 a  D2 

  D1 

   D1>D2 

 
ʈʠʩ. 3.21. ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʨʦʣʠʢʘʤʠ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ 

ʧʦʜʘʯʝʶ ʟʘʛʦʪʦʚʦʢ: 

1 ï ʣʦʪʦʢ; 

2 ï ʟʘʛʦʪʦʚʢʠ; 

3 ï ʨʦʣʠʢʠ ʥʘʢʘʪʥʽ 
 

ʊʘʥʛʝʥʮʽʘʣʴʥʘ ʧʦʜʘʯʘ ʟʘʛʦʪʦʚʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʢʦʣʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʦʣʠʢʽʚ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ  

(Dl  > D2). 

ɼʣʷ ʩʘʤʦʟʘʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʥʝʦʙʭʽʜʥʝ ʪʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʜʽʘʤʝʪʨʽʚ ʨʦʣʠʢʽʚ, ʧʨʠ ʷʢʦʤʫ: 

 

a>tgf , 

 

ʜʝ f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʨʦʣʠʢʘʤʠ ʽ ʟʘʛʦʪʦʚʢʦʶ;  

 a ï ʢʫʪ ʟʘʭʦʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʨʦʣʠʢʘʤʠ, ʛʨʘʜ. 

ʅʘʢʘʪʥʽ ʨʦʣʠʢʠ ʤʘʶʪʴ ʛʚʠʥʪʦʚʽ ʢʘʥʘʚʢʠ ʟ ʯʠʩʣʦʤ ʟʘʭʦʜʽʚ, ʱʦ 

ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʩʝʨʝʜʥʽʭ ʜʽʘʤʝʪʨʽʚ ʨʦʣʠʢʽʚ ʽ ʨʽʟʽ, ʷʢʘ ʥʘʢʦʯʫʻʪʴʩʷ. 
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ɼʣʷ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʚʦʰʧʠʥʜʝʣʴʥʽ ʨʽʟʝʥʘʢʘʪʥʽ ʚʝʨʩʪʘʪʠ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ɺ.ɻ. ɼʝʡʥʝʢʦ ʥʘ 

ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʥʠʤ ʜʦʩʣʽʜʞʝʥʴ: 
 

,)2k1k(nA -Ö=   
  

ʜʝ ɸ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʰʪ/ʭʚ;  

 n  ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʣʠʢʽʚ, ʭʚ-1;  

 k1, k2 ï ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʨʽʟʽ ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʨʦʣʠʢʽʚ. 

ʈʽʟʥʠʮʷ ʯʠʩʣʘ ʟʘʭʦʜʽʚ ʨʽʟʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2 ʜʦ 10. ʂʨʽʤ ʟʚʠʯʘʡʥʠʭ 

ʢʨʫʛʣʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʘʪʠʣʦʚʘʥʽ ʨʦʣʠʢʠ (ʨʠʩ. 3.21, ʙ). ʂʦʞʝʥ ʪʘʢʠʡ 

ʨʦʣʠʢ (ʨʠʩ. 3.21, ʚ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʜʽʣʷʥʦʢ ʟʘʪʠʣʦʚʘʥʦʾ ʟʚʝʨʭʫ 

ʟʘʙʽʨʥʦʾ ʯʘʩʪʠʥʠ I, ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʘʣʽʙʨʫʶʯʦʾ ʯʘʩʪʠʥʠ II, ʟʘʪʠʣʦʚʘʥʦʾ ʧʦ 

ʧʨʦʬʽʣʶ ʟʚʽʣʴʥʷʶʯʦʾ I ʯʘʩʪʠʥʠ III ʽ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʠʨʽʟʫ 

IV. ʈʦʣʠʢʠ ʦʙʝʨʪʘʶʪʴʩʷ 

ʩʠʥʭʨʦʥʥʦ. ʂʦʣʠ ʚʠʨʽʟʠ ʚ 

ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʦʜʠʥ 

ʥʘʚʧʨʦʪʠ ʦʜʥʦʛʦ, ʥʘʢʘʪʘʥʘ 

ʟʘʛʦʪʦʚʢʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʰʪʦʚʭʫʻʪʴʩʷ, ʘ ʟ ʙʫʥʢʝʨʘ 

ʧʦʜʘʻʪʴʩʷ ʥʦʚʘ ʟʘʛʦʪʦʚʢʘ, ʥʘ 

ʷʢʽʡ ʥʘʢʘʪʫʻʪʴʩʷ ʨʽʟʴ ʟʘ 

ʦʜʠʥ ʦʙʝʨʪ ʨʦʣʠʢʘ. 

ʇʨʠ ʜʦʩʠʪʴ ʚʝʣʠʢʦʤʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʤʽʞ 

ʜʽʘʤʝʪʨʘʤʠ ʥʘʢʘʪʥʠʭ 

ʨʦʣʠʢʽʚ ʽ ʟʘʛʦʪʦʚʢʦʶ ʥʘ ʢʦʣʽ 

ʨʦʣʠʢʘ ʚʠʢʦʥʫʶʪʴʩʷ ʜʚʽ ʘʙʦ 

ʥʘʚʽʪʴ ʪʨʠ ʬʦʨʤʦʪʚʽʨʥʽ ʪʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʜʽʣʷʥʢʠ ʟ 

ʚʠʨʽʟʘʤʠ. ʎʝ ʥʘʜʘʻ ʟʤʦʛʫ 

ʥʘʢʘʪʫʚʘʪʠ ʟʘ ʦʜʠʥ ʦʙʝʨʪ 

ʨʦʣʠʢʽʚ ʥʝ ʦʜʥʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ 

ʜʚʽ ʘʙʦ ʪʨʠ ʟʘʛʦʪʦʚʢʠ. 

ɺʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʟʠʚʘʶʪʴʩʷ ʜʚʦ- ʪʘ ʪʨʠʮʠʢʣʽʯʥʠʤʠ. ʅʘʡʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʻ ʙʘʛʘʪʦʮʠʢʣʽʯʥʽ ʨʽʟʝʥʘʢʘʪʥʽ ʘʚʪʦʤʘʪʠ. ɼʚʽ ʩʭʝʤʠ 

ʨʦʙʦʪʠ ʪʘʢʠʭ ʚʝʨʩʪʘʪʽʚ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 3.22. 

ʈʠʩ. 3.22. ʉʭʝʤʠ ʨʦʙʦʪʠ 

ʙʘʛʘʪʦʮʠʢʣʽʯʥʠʭ 

ʨʽʟʝʥʘʢʘʪʥʠʭ ʚʝʨʩʪʘʪʽʚ: 

ʘ ï ʟ ʩʝʛʤʝʥʪʥʠʤʠ ʨʫʭʦʤʠʤʠ 

ʧʣʘʩʪʠʥʘʤʠ 2 ʪʘ 

ʥʝʨʫʭʦʤʠʤʠ ʧʣʘʩʪʠʥʘʤʠ 3; 

ʙ ï ʧʣʘʥʝʪʘʨʥʦʛʦ ʟ ʨʫʭʦʤʦʶ 

ʯʘʩʪʠʥʦʶ 

 ʙ) 

ʘ) 

1 

1 

2 

2 2 

2 

2 

3 

3 
4 

3 
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ʅʘ ʦʙʝʨʪʦʚʽʡ ʧʣʘʥʰʘʡʙʽ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 3.22, ʘ) ʚʩʪʘʥʦʚʣʝʥʽ ʯʦʪʠʨʠ 

ʩʝʛʤʝʥʪʥʽ ʧʣʘʰʢʠ 2 ʽ ʜʚʽ ʚʚʽʛʥʫʪʽ ʥʝʨʫʭʦʤʽ ʧʣʘʰʢʠ 3. ɿ ʙʫʥʢʝʨʘ 

ʟʘʛʦʪʦʚʢʠ 4 ʧʽʜ ʜʽʻʶ ʰʪʦʚʭʘʯʽʚ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʧʘʜʘʶʪʴ ʥʘ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʧʦʟʠʮʽʾ, ʥʘ ʷʢʠʭ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ ʥʘʢʘʪʫʚʘʥʥʷ. ɿʘ 

ʦʜʠʥ ʦʙʝʨʪ ʧʣʘʥʰʘʡʙʠ 1 ʥʘʢʘʪʫʻʪʴʩʷ ʨʽʟʴ ʥʘ ʯʦʪʠʨʴʦʭ ʟʘʛʦʪʦʚʢʘʭ. 

ʅʘ ʨʠʩ. 3.22, ʙ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʦʙʦʪʠ ʙʘʛʘʪʦʮʠʢʣʽʯʥʦʛʦ 

ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʽʟʝʢʘʥʘʪʥʦʛʦ ʘʚʪʦʤʘʪʘ ʟ ʦʜʥʽʻʶ ʥʝʨʫʭʦʤʦʶ ʧʣʘʰʢʦʶ  

ɿʘʤʽʩʪʴ ʯʦʪʠʨʴʦʭ ʩʝʛʤʝʥʪʥʠʭ ʧʣʘʰʦʢ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʠʥ 

ʨʽʟʝʚʠʡ ʨʦʣʠʢ 2. ɿʘʛʦʪʦʚʢʠ 3 ʧʦʜʘʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ. ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ 

ʦʙʨʦʙʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ ʟʘʛʦʪʦʚʦʢ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʱʝ ʦʜʥʽʻʾ ʥʝʨʫʭʦʤʦʾ ʧʣʘʰʢʠ 1 ʟ ʦʢʨʝʤʠʤ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʨʩʪʘʪʘ ʧʦʜʚʦʶʻʪʴʩʷ. 

ʊʦʯʥʽʩʪʴ ʨʽʟʽ, ʱʦ ʥʘʢʘʪʫʻʪʴʩʷ ʥʘ ʧʣʘʥʝʪʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʚʽʜʧʦʚʽʜʘʻ 

6ï7-ʤʫ ʩʪʫʧʝʥʶ, ʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻ 300ï400 ʜʝʪʘʣʝʡ ʟʘ 

ʭʚʠʣʠʥʫ. 

 

3.9.2. ʅʘʢʘʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ 

 

ʅʘʢʘʪʫʚʘʥʥʷ ʨʽʟʝʡ ʚ ʦʪʚʦʨʘʭ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 20 ʜʦ 100 ʤʤ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʢʘʪʥʠʤʠ ʨʦʣʠʢʘʤʠ. ʂʦʞʝʥ ʽʟ ʨʦʣʠʢʽʚ ʧʝʨʝʤʽʱʫʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʪʽʣʦ ʟʘʛʦʪʦʚʢʠ, ʚʠʪʠʩʢʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʧʨʦʬʽʣʴ ʨʽʟʽ ʥʘ ʩʪʽʥʮʽ ʦʪʚʦʨʫ. 

ʇʨʠ ʥʘʢʘʪʫʚʘʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʚ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʘʭ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʭʝʤʘ ʟ ʦʩʴʦʚʦʶ ʧʦʜʘʯʝʶ ʨʦʣʠʢʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʝʥʘʢʘʪʥʽ ʛʦʣʦʚʢʠ ʟ ʪʨʴʦʤʘ ʥʘʢʘʪʥʠʤʠ ʨʦʣʠʢʘʤʠ. 

ɼʣʷ ʥʘʢʘʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ ʜʽʘʤʝʪʨʘʤʠ ʧʦʥʘʜ 100 ʤʤ ʨʽʟʝʚʽ 

ʧʦʚʝʨʭʥʽ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʨʽʟʘʶʪʴʩʷ ʤʽʪʯʠʢʘʤʠ ʘʙʦ ʬʨʝʟʝʨʫʶʪʴʩʷ ʥʘ 

ʨʽʟʝʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʧʦʪʽʤ ʥʘʢʘʪʫʶʪʴʩʷ ʛʦʣʦʚʢʘʤʠ ʟ ʪʨʴʦʤʘ 

ʨʦʣʠʢʘʤʠ, ʱʦ ʚʛʚʠʥʯʫʶʪʴʩʷ ʚ ʟʘʛʦʪʦʚʢʫ. ʋ ʪʘʢʽʡ ʛʦʣʦʚʮʽ ʨʦʣʠʢʠ ʤʘʶʪʴ 

ʢʽʣʴʮʝʚʽ ʢʘʥʘʚʢʠ, ʘ ʚʽʩʴ ʢʦʞʥʦʛʦ ʟ ʨʦʣʠʢʽʚ ʟʤʽʱʝʥʘ ʥʘ ʢʫʪ ʧʽʜʡʦʤʫ ʨʽʟʽ, 

ʧʨʠʯʦʤʫ ʢʦʞʝʥ ʧʦʧʝʨʝʜʥʽʡ ʨʦʣʠʢ ʟʤʽʱʝʥʠʡ ʚʽʜʥʦʩʥʦ ʥʘʩʪʫʧʥʦʛʦ ʥʘ 1/3 

ʢʨʦʢʫ ʨʽʟʽ. ʐʚʠʜʢʽʩʪʴ ʥʘʢʘʪʫʚʘʥʥʷ ï 15ï20 ʤ/ʭʚ. 

 

 

3.9.3. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʨʽʟʝʡ 

 
ʊʦʯʥʽʩʪʴ ʨʽʟʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʥʘʩʪʫʧʥʠʭ 

ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʝʡ: 
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ï ʢʫʪʘ ʧʨʦʬʽʣʶ;  

ï ʢʨʦʢʫ; 

ï ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ; 

ï ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʽʚ.  

ʆʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʻ ʪʦʯʥʽʩʪʴ ʨʽʟʝʡ ʟʘ ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ. 

ʊʦʯʥʽʩʪʴ ʚʩʽʭ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʝʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʪʨʠʤʘʥʘ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʪʘ ʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʦʜʠʥ ʟ ʦʜʥʠʤ. 

ɿʚʠʯʘʡʥʦ ʢʦʥʪʨʦʣʴ ʨʽʟʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʚʠʢʦʥʫʻʪʴʩʷ 

ʛʨʘʥʠʯʥʠʤʠ ʨʽʟʘʣʴʥʠʤʠ ʢʽʣʴʮʷʤʠ, ʩʢʦʙʘʤʠ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ ʪʘ 

ʛʨʘʥʠʯʥʠʤʠ ʨʽʟʘʣʴʥʠʤʠ ʧʨʦʙʢʘʤʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ. ɼʣʷ ʤʝʥʰ 

ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʨʽʟʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʘʣʴʥʽ ʰʘʙʣʦʥʠ. 

ɽʣʝʤʝʥʪʠ ʨʽʟʽ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʨʽʟʝʚʠʤʠ ʢʘʣʽʙʨʘʤʠ. ʈʦʟʧʦʚʩʶʜʞʝʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʝʨʝʜʥʽʭ ʜʽʘʤʝʪʨʽʚ ʻ ʨʽʟʘʣʴʥʽ ʤʽʢʨʦʤʝʪʨʠ. 

ɰʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ.  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʝʨʝʜʥʽʭ ʜʽʘʤʝʪʨʽʚ ʨʽʟʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ 

ʨʽʟʘʣʴʥʽ ʩʢʦʙʠ ʟ ʜʚʦʤʘ ʧʘʨʘʤʠ ʤʽʨʥʠʭ ʨʦʣʠʢʽʚ ʘʙʦ ʟ ʤʽʨʥʠʤʠ ʛʨʝʙʽʥʢʘʤʠ 

ʽ ʧʨʠʣʘʜʠ, ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʝʪʘʣʦʥʦʤ. ʊʘʢʠʡ ʧʨʠʣʘʜ ʤʘʻ ʥʘʢʦʥʝʯʥʠʢʠ, ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʠʭ ʟʘ ʝʪʘʣʦʥʦʤ ʥʘ ʥʫʣʴ ʽʥʜʠʢʘʪʦʨʘ ʚʠʤʽʨʶʻʪʴʩʷ ʜʝʪʘʣʴ. 

ʉʝʨʝʜʥʽ ʜʽʘʤʝʪʨʠ ʨʽʟʝʡ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʪʨʴʦʭ ʜʨʦʪʠʢʽʚ. 

ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʽʞ ʥʠʪʢʘʤʠ ʨʽʟʽ ʚʢʣʘʜʘʶʪʴʩʷ ʪʨʠ ʜʨʦʪʠʢʠ: ʜʚʘ ʟ 

ʥʠʭ ï ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʪʨʝʪʽʡ ï ʟ ʽʥʰʦʛʦ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ʚʠʤʽʨʶʻʪʴʩʷ 

ʤʽʢʨʦʤʝʪʨʦʤ ʘʙʦ ʦʧʪʠʤʝʪʨʦʤ. ɼʽʘʤʝʪʨ ʜʨʦʪʠʢʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,5 ʤʢʤ, ʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ ʜʨʦʪʠʢʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʪʨʠʤʘʥʘ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,5 ʤʢʤ ʥʘ ʜʦʚʞʠʥʽ 6 ʤʤ. 

ɼʣʷ ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʨʴʦʭ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʽʟʽ ï 

ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ, ʢʫʪʘ ʧʨʦʬʽʣʶ ʽ ʢʨʦʢʫ ï ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʽʢʨʦʩʢʦʧʠ. 

3.10. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʨʽʟʴʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

2. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʤʝʪʦʜʽʚ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʨʽʟʴʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

3. ʅʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʨʽʟʮʷʤʠ ʪʘ ʛʨʝʙʽʥʢʘʤʠ: ʚʠʜʠ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʩʭʝʤʠ. 

4. ʆʩʦʙʣʠʚʦʩʪʽ ʥʘʨʽʟʘʥʥʷ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʨʽʟʝʡ: ʽʥʩʪʨʫʤʝʥʪʠ, 

ʩʭʝʤʠ. 
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5. ʊʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʝʡ ʨʽʟʮʷʤʠ, 

ʛʨʝʙʽʥʢʘʤʠ ʪʘ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

6. ʆʩʦʙʣʠʚʦʩʪʽ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʚʠʭʨʦʚʠʤ ʤʝʪʦʜʦʤ (ʨʽʟʮʷʤʠ, ʱʦ 
ʦʙʝʨʪʘʶʪʴʩʷ): ʩʭʝʤʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ. 

7. ʅʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʨʽʟʮʽ ʨʽʟʮʷʤʠ, 
ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ. 

8. ʉʭʝʤʠ ʪʘ ʥʦʨʤʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʧʣʘʰʢʘʤʠ ʪʘ 

ʨʽʟʘʣʴʥʠʤʠ ʩʘʤʦʨʦʟʢʨʠʚʥʠʤʠ ʛʦʣʦʚʢʘʤʠ. 

9. ʉʭʝʤʠ, ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʪʘ ʥʦʨʤʫʚʘʥʥʷ ʦʧʝʨʘʮʽʷ ʬʨʝʟʝʨʫʚʘʥʥʷ 
ʨʽʟʝʡ. 

10. ʉʭʝʤʠ ʪʘ ʥʦʨʤʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʝʡ ʤʽʪʯʠʢʘʤʠ. 

11. ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʰʣʽʬʫʚʘʥʥʷ ʨʽʟʝʡ: ʩʭʝʤʠ, ʥʦʨʤʫʚʘʥʥʷ. 

12. ʉʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʥʘʢʘʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʨʽʟʝʡ. 

13. ʅʘʢʘʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʨʽʟʝʡ: ʩʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ. 
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4. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

 
ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʨʽʟʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʪʨʫʛʘʣʴʥʠʭ, ʜʦʚʙʘʣʴʥʠʭ, ʬʨʝʟʝʨʥʠʭ, ʧʨʦʪʷʞʥʠʭ, 

ʢʘʨʫʩʝʣʴʥʠʭ, ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ, ʪʦʢʘʨʥʠʭ ʽ ʰʘʙʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, 

ʦʙʨʦʙʢʘ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ï ʥʘ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʝʨʞʘʣʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ 

ʩʪʨʫʛʘʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥʷ, ʧʨʦʪʷʛʫʚʘʥʥʷ ʪʘ ʰʣʽʬʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʥʘ ʨʠʩ. 4.1. 

 

4.1. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʨʫʛʘʥʥʷʤ ʽ ʜʦʚʙʘʥʥʷʤ 

 

ʉʪʨʫʛʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʦʟʜʦʚʞʥʴʦ-ʩʪʨʫʛʘʣʴʥʠʭ ʽ ʧʦʧʝʨʝʯʥʦ-

ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʇʨʠ ʩʪʨʫʛʘʥʥʽ ʥʘ ʧʦʟʜʦʚʞʥʴʦ-ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʩʪʽʣ ʽʟ 

ʟʘʢʨʽʧʣʝʥʦʶ ʥʘ ʥʴʦʤʫ ʜʝʪʘʣʣʶ (ʘʙʦ ʜʝʪʘʣʷʤʠ) ʚʠʢʦʥʫʻ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. ʇʦʜʘʯʘ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘʜʘʻʪʴʩʷ ʨʽʟʮʶ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʨʽʟʮʝʚʦʛʦ ʩʫʧʦʨʪʘ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʨʠʚʯʘʩʪʦ ʧʽʩʣʷ 

ʢʦʞʥʦʛʦ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. ʉʪʨʫʞʢʘ ʟʥʽʤʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʦʣʘ 

ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦʙʪʦ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. ɿʚʦʨʦʪʥʠʡ (ʭʦʣʦʩʪʠʡ ʭʽʜ) 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʫ 2ï3 ʨʘʟʠ ʙʽʣʴʰʘ ʟʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʯʦʛʦ 

ʭʦʜʫ. ɺʪʨʘʪʠ ʯʘʩʫ ʧʨʠ ʭʦʣʦʩʪʠʭ ʭʦʜʘʭ ʨʦʙʠʪʴ ʩʪʨʫʛʘʥʥʷ ʤʝʥʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ, ʥʽʞ ʽʥʰʽ ʩʧʦʩʦʙʠ. 

ʉʭʝʤʘ ʩʪʨʫʛʘʥʥʷ ʧʣʦʱʠʥ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.2. 

ʅʘ ʧʦʧʝʨʝʯʥʦ-ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ 

ʤʘʻ ʨʽʟʝʮʴ, ʱʦ ʟʘʢʨʽʧʣʝʥʠʡ ʫ ʩʫʧʦʨʪʽ ʧʦʚʟʫʥʘ. ɼʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ ʽ ʦʜʝʨʞʫʻ ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʫ ʟʘʚʜʷʢʠ 

ʧʝʨʝʨʠʚʯʘʩʪʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʩʪʦʣʘ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʽʩʣʷ 

ʢʦʞʥʦʛʦ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. 

ʇʦʟʜʦʚʞʥʴʦ-ʩʪʨʫʛʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʦʜʥʦ- ʽ 

ʜʚʦʩʪʽʡʢʦʚʠʤʠ, ʟ ʦʜʥʠʤ, ʜʚʦʤʘ ʽ ʯʦʪʠʨʤʘ ʩʫʧʦʨʪʘʤʠ. ʆʜʥʦʩʪʽʡʢʦʚʽ 

ʩʪʨʫʛʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʝ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʦʚʥʽʩʪʶ ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ ʽ ʚʠʩʪʫʧʘʶʪʴ ʟʘ ʡʦʛʦ ʤʝʞʽ. 

ʇʦʟʜʦʚʞʥʴʦ-ʩʪʨʫʛʘʣʴʥʽ ʪʘ ʧʦʧʝʨʝʯʥʦ-ʩʪʨʫʛʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʜʠʥʠʯʥʦʤʫ, ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʚʥʘʩʣʽʜʦʢ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʧʨʦʩʪʦʪʠ ʫʧʨʘʚʣʽʥʥʷ, 

ʜʦʩʪʘʪʥʴʦʾ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʽ ʤʝʥʰʦʾ ʮʽʥʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʨʝʟʝʨʥʠʤʠ 

ʚʝʨʩʪʘʪʘʤʠ. 
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ʉʪʨʫʛʘʥʥʷ, ʷʢ ʽ ʪʦʯʽʥʥʷ, ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʯʦʨʥʦʚʝ ʽ ʯʠʩʪʦʚʝ. ʏʠʩʪʦʚʝ 

ʩʪʨʫʛʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʘʣʦʶ ʧʦʜʘʯʝʶ ʘʙʦ ʨʽʟʮʷʤʠ ʟ ʰʠʨʦʢʠʤ ʣʝʟʦʤ. 

ʇʨʠ ʩʪʨʫʛʘʥʥʽ ʚʝʣʠʢʠʭ ʣʠʪʠʭ ʽ ʟʚʘʨʥʠʭ ʜʝʪʘʣʝʡ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʟʘʢʨʽʧʣʝʥʥʷ ʾʭ ʥʘ ʩʪʦʣʘʭ 

ʚʝʨʩʪʘʪʽʚ. ʇʨʠ 

ʟʘʢʨʽʧʣʝʥʥʽ ʜʝʬʦʨʤʘʮʽʾ 

ʜʝʪʘʣʝʡ ʥʝʜʦʧʫʩʪʠʤʽ. ʋ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʦʙʨʦʙʢʠ ʽ ʨʦʟʢʨʽʧʣʝʥʥʷ 

ʢʦʞʥʦʾ ʜʝʪʘʣʽ ʚʽʜ 

ʟʘʪʠʩʢʘʯʽʚ ʚʦʥʘ ʥʘʙʫʜʝ 

ʩʚʦʻʾ ʧʦʯʘʪʢʦʚʦʾ ʬʦʨʤʠ 

ʽ ʦʙʨʦʙʣʝʥʘ ʧʦʚʝʨʭʥʷ ʚʠʷʚʠʪʴʩʷ ʚʠʢʨʠʚʣʝʥʦʶ. 

ʅʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʫ ʚʽʜʣʠʚʢʘʭ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʦʯʥʽʩʪʴ ʩʪʨʫʛʘʥʥʷ. ʂʦʣʠ ʧʨʠ ʩʪʨʫʛʘʥʥʽ ʚʠʜʘʣʷʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ 

ʤʝʪʘʣʫ, ʨʽʚʥʦʚʘʛʘ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʧʦʨʫʰʫʻʪʴʩʷ ʽ ʜʝʪʘʣʴ 

ʜʝʬʦʨʤʫʻʪʴʩʷ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ 

ʩʪʘʣʝʚʽ ʜʝʪʘʣʽ ʧʽʜʜʘʶʪʴ ʚʽʜʧʘʣʶʚʘʥʥʶ, ʘ ʯʘʚʫʥʥʽ ʚʽʜʣʠʚʢʠ ï h ʪʫʯʥʦʤʫ 

ʘʙʦ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʨʽʥʥʶ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ ʜʣʷ ʩʪʨʫʛʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʧʦʟʜʦʚʞʥʴʦ-ʩʪʨʫʛʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʪʦʯʽʥʥʽ, 

ʧʨʠʯʦʤʫ ʟʥʘʯʝʥʥʷ l  ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʦʙʨʦʙʢʠ ʚ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ. 

ʆʩʢʽʣʴʢʠ ʚ ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʧʦʜʘʯʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʦ ʥʘʧʨʷʤʢʫ ʩʪʨʫʛʘʥʥʷ, ʪʦʙʪʦ ʧʦ ʰʠʨʠʥʽ ʜʝʪʘʣʽ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ l 

ʜʦʨʽʚʥʶʻ ʰʠʨʠʥʽ ʩʪʨʫʛʘʥʥʷ. ʆʩʪʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʰʠʨʠʥʠ ʧʦʚʝʨʭʥʽ, 

ʱʦ ʩʪʨʫʛʘʻʪʴʩʷ, ʚʝʣʠʯʠʥʠ ʚʨʽʟʘʥʥʷ ʽ ʙʽʯʥʠʭ ʩʭʦʜʽʚ ʨʽʟʮʷ. ʊʦʜʽ ʬʦʨʤʫʣʘ 

ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ to, ʭʚ, ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

 

nS

i)bbb(
t 21

o
Ö

Ö++
= ,  

ʜʝ b ï h ʠʨʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʩʪʨʫʛʘʻʪʴʩʷ, ʤʤ; 

 b1 ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʨʽʟʮʷ, ʤʤ:  

 
;a

tg

t
b1 +

j
=  

 t ï ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʤʤ; 

 ű ï ʛʦʣʦʚʥʠʡ ʢʫʪ ʚ ʧʣʘʥʽ ʨʽʟʮʷ, ʛʨʘʜ; 

 a = 0,5...2 ʤʤ; 

ʈʠʩ. 4.2. ʉʭʝʤʘ ʩʪʨʫʛʘʥʥʷ ʧʣʦʱʠʥʠ 
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 b2 ï ʚʝʣʠʯʠʥʘ ʙʽʯʥʠʭ ʩʭʦʜʽʚ ʨʽʟʮʷ, ʤʤ: 

2b = 2...5 ʤʤ; 

i  ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʭʦʜʽʚ ʩʪʦʣʘ; 

 S ï ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʽ ʨʽʟʮʷ ʟʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʩʪʦʣʘ, ʤʤ; 

 n ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʩʪʦʣʘ, ʭʚ-1:  
 

;
)m1(L

1000V
n

.x.p
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=   

 

 Vp.x ï h ʚʠʜʢʽʩʪʴ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʪʦʣʘ, ʤ/ʭʚ;  

 L ï ʜʦʚʞʠʥʘ ʭʦʜʫ ʩʪʦʣʘ: 

;321 lllL ++=  

 l1 ï  ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʩʪʨʫʛʘʻʪʴʩʷ, ʤʤ; 

l2 ï ʜʦʚʞʠʥʘ ʧʽʜʭʦʜʫ ʨʽʟʮʷ, ʤʤ; 

l3 ï ʜʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ ʨʽʟʮʷ, ʤʤ; 

 l2 ʪʘ l3 ʧʨʠʡʤʘʶʪʴʩʷ: 

 ï ʜʣʷ ʧʦʟʜʦʚʞʥʴʦ-ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ï ʚ ʤʝʞʘʭ 

(0,06...0,10)ȚL; 

ï ʜʣʷ ʧʦʧʝʨʝʯʥʦ-ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ï ʚ ʤʝʞʘʭ 

(0,20...0,35)ȚL; 

 m ï ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʪʦʣʘ ʜʦ ʰʚʠʜʢʦʩʪʽ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ L ʪʘ n, ʤʘʻʤʦ ʜʣʷ ʦʧʝʨʘʮʽʾ ʩʪʨʫʛʘʥʥʷ: 
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ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʜʦʚʙʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʜʦʚʙʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʩʪʨʫʛʘʣʴʥʠʭ. ʅʘ ʮʠʭ ʚʝʨʩʪʘʪʘʭ 

ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ (ʜʦʚʙʘʯ) ʽʟ ʟʘʢʨʽʧʣʝʥʠʤ ʫ ʥʴʦʤʫ ʨʽʟʮʝʤ ʚʠʢʦʥʫʻ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʉʪʽʣ ʚʝʨʩʪʘʪʘ, ʥʘ 

ʷʢʦʤʫ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʜʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʤʘʻ ʨʫʭ ʧʦʜʘʯʽ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʫ ʜʚʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

ɼʦʚʙʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʜʠʥʠʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ ʚ ʦʪʚʦʨʘʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʨʦʙʢʠ 

ʢʚʘʜʨʘʪʥʠʭ, ʧʨʷʤʦʢʫʪʥʠʭ ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʦʪʚʦʨʽʚ. ɼʣʷ ʮʠʭ ʨʦʙʽʪ ʫ 

ʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʪʷʞʥʽ ʚʝʨʩʪʘʪʠ. 
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4.2. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʬʨʝʟʝʨʫʚʘʥʥʷʤ 

 

ʇʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʝ ʦʜʥʦʣʝʟʦʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ï ʨʽʟʮʷʤʠ, ʷʢ ʧʨʠ ʩʪʨʫʛʘʥʥʽ, ʘ ʙʘʛʘʪʦʣʝʟʦʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ï ʬʨʝʟʘʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ. ʇʦʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ ʩʪʦʣʘʭ ʚʝʨʩʪʘʪʽʚ. 

ʌʨʝʟʠ ʦʪʨʠʤʫʶʪʴ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʰʧʠʥʜʝʣʽʚ ʚʝʨʩʪʘʪʽʚ. 

ʇʣʦʩʢʽ ʧʦʚʝʨʭʥʽ ʬʨʝʟʝʨʫʶʪʴʩʷ ʪʦʨʮʝʚʠʤʠ ʽ ʮʠʣʽʥʜʨʠʯʥʠʤʠ 

ʬʨʝʟʘʤʠ. ʌʨʝʟʝʨʫʚʘʥʥʷ ʪʦʨʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʝ, ʥʽʞ 

ʮʠʣʽʥʜʨʠʯʥʠʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʪʦʨʮʝʚʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʨʽʟʘʥʥʷ ʤʝʪʘʣʫ ʜʝʢʽʣʴʢʦʤʘ ʟʫʙʘʤʠ, ʧʨʠʯʦʤʫ 

ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʨʝʟ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʟʫʙʽʚ. 

ʌʨʝʟʝʨʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʬʨʝʟʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ. ʇʝʨʰʠʡ ʩʧʦʩʽʙ ï ʟʫʩʪʨʽʯʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ (ʨʠʩ. 4.3, ʘ), ʢʦʣʠ 

ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʬʨʝʟʠ ʚ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʽʟ ʟʘʛʦʪʦʚʢʦʶ 

ʩʧʨʷʤʦʚʘʥʘ ʧʨʦʪʠ ʧʦʜʘʯʽ ʟʘʛʦʪʦʚʢʠ. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ï ʧʦʧʫʪʥʝ 

ʬʨʝʟʝʨʫʚʘʥʥʷ (ʨʠʩ. 4.3, ʙ), ʢʦʣʠ ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʥʘʧʨʷʤʢʦʤ ʧʦʜʘʯʽ ʟʘʛʦʪʦʚʢʠ. 
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ʈʠʩ. 4.3. ʉʭʝʤʘ ʬʨʝʟʝʨʫʚʘʥʥʷ: 

ʘ ï ʟʫʩʪʨʽʯʥʝ; 

ʙ ï ʧʦʧʫʪʥʝ; 

1 ï ʬʨʝʟʘ; 

2 ï ʟʘʛʦʪʦʚʢʘ 

 

ʇʨʠ ʟʫʩʪʨʽʯʥʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ ʪʦʚʱʠʥʘ ʩʪʨʫʞʢʠ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʨʽʟʘʥʥʽ ʤʝʪʘʣʫ ʢʦʞʥʠʤ ʟʫʙʦʤ ʬʨʝʟʠ, ʜʦʩʷʛʘʶʯʠ 

ʚʝʣʠʯʠʥʠ amax, ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʽʟʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʚʝʣʠʢʝ 

ʧʨʦʢʦʚʟʫʚʘʥʥʷ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʢʦʞʥʦʛʦ ʟʫʙʘ ʧʦ ʧʦʚʝʨʭʥʽ ʨʽʟʘʥʥʷ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʥʘʢʣʝʧ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʟʘʪʫʧʣʝʥʥʷ ʟʫʙʽʚ. 

ʇʨʠ ʧʦʧʫʪʥʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ ʪʦʚʱʠʥʘ ʩʪʨʫʞʢʠ ʧʦʩʪʫʧʦʚʦ 

ʟʤʝʥʰʫʻʪʴʩʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʚʠʱʦʶ, ʘ ʷʢʽʩʪʴ 
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ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʢʨʘʱʦʶ, ʥʽʞ ʧʨʠ ʟʫʩʪʨʽʯʥʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʦʧʫʪʥʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ ʢʦʞʝʥ ʟʫʙ ʬʨʝʟʠ ʟʘʭʦʧʣʶʻ 

ʤʝʪʘʣ ʚʽʜʨʘʟʫ ʥʘ ʧʦʚʥʫ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʫʜʘʨʘʤʠ. ʊʦʤʫ ʧʦʧʫʪʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʚʝʣʠʢʦʶ ʞʦʨʩʪʢʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʫʩʫʥʝʥʥʷ ʟʘʟʦʨʽʚ ʫ ʤʝʭʘʥʽʟʤʘʭ ʧʦʜʘʯʽ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ 

ʟʫʩʪʨʽʯʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʯʘʩʪʽʰʝ, ʥʽʞ ʧʦʧʫʪʥʝ. 

ʌʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʚʠʜʠ: ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʬʨʝʟʝʨʥʽ, ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʽ, ʫʥʽʚʝʨʩʘʣʴʥʦ-ʬʨʝʟʝʨʥʽ, ʧʦʟʜʦʚʞʥʴʦ-

ʬʨʝʟʝʨʥʽ, ʢʘʨʫʩʝʣʴʥʦ-ʬʨʝʟʝʨʥʽ, ʙʘʨʘʙʘʥʥʦ-ʬʨʝʟʝʨʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ. 

ʌʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʧʝʨʰʠʭ ʪʨʴʦʭ ʪʠʧʽʚ ʻ ʚʝʨʩʪʘʪʘʤʠ ʟʘʛʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʩʽʭ ʪʠʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʽʥʰʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʝʨʽʡʥʦʤʫ ʽ, 

ʧʝʨʝʚʘʞʥʦ, ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʽ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘ ʩʪʽʣ 

ʚʝʨʩʪʘʪʘ 3 ʦʜʥʫ ʜʝʪʘʣʴ 1 ʘʙʦ 

ʜʝʢʽʣʴʢʘ ʜʝʪʘʣʝʡ ʨʷʜʘʤʠ, 

ʦʙʨʦʙʣʷʶʯʠ ʾʭ ʬʨʝʟʘʤʠ 2 ʦʜʥʦʯʘʩʥʦ 

ʘʙʦ ʧʦʩʣʽʜʦʚʥʦ (ʨʠʩ. 4.4). 

ʅʘ ʨʠʩ. 4.5, ʘ ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʦʨʮʝʚʦʶ 

ʬʨʝʟʦʶ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʤʫ 

ʚʝʨʩʪʘʪʽ ʪʘʢ ʟʚʘʥʠʤ ʤʝʪʦʜʦʤ 

ʤʘʷʪʥʠʢʦʚʦʾ ʧʦʜʘʯʽ (ʧʦʜʘʯʘ ʚ 

ʦʙʠʜʚʘ ʙʦʢʠ). ʇʨʠ ʮʴʦʤʫ 

ʜʦʧʦʤʽʞʥʠʡ ʯʘʩ ʚʠʪʨʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʩʪʦʣʘ 3 ʥʘ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʜʝʪʘʣʷʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ. 

ʋʥʽʚʝʨʩʘʣʴʥʦ-ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʬʨʝʟʝʨʥʠʭ, ʤʘʶʪʴ ʧʦʚʦʨʦʪʥʠʡ ʩʪʽʣ, ʷʢʠʡ ʤʦʞʝ ʟʘʡʤʘʪʠ ʧʝʚʥʝ 

ʧʦʣʦʞʝʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ ʰʧʠʥʜʝʣʷ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʬʨʝʟʝʨʫʚʘʪʠ ʛʚʠʥʪʦʚʽ ʧʦʚʝʨʭʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʜʽʣʠʣʴʥʠʭ ʛʦʣʦʚʦʢ. 

ʇʦʟʜʦʚʞʥʴʦ-ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʰʧʠʥʜʝʣʷʤʠ ʚ ʨʽʟʥʦʤʫ ʧʦʻʜʥʘʥʥʽ: 

ï ʟ ʦʜʥʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʘʙʦ ʟ ʦʜʥʠʤ ʚʝʨʪʠʢʘʣʴʥʠʤ ʰʧʠʥʜʝʣʝʤ;  

ï ʟ ʜʚʦʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʰʧʠʥʜʝʣʷʤʠ; 

ï ʟ ʜʚʦʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʪʘ ʟ ʦʜʥʠʤ ʚʝʨʪʠʢʘʣʴʥʠʤ ʰʧʠʥʜʝʣʷʤʠ; 

ʈʠʩ. 4.4. ʌʨʝʟʝʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, 

ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʨʫʯ: 

1 ï ʜʝʪʘʣʽ, ʱʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ; 

2 ï ʥʘʙʽʨ ʬʨʝʟ; 

3 ï ʩʪʽʣ ʚʝʨʩʪʘʪʘ; 

4 ï ʧʨʠʩʪʦʩʫʚʘʥʥʷ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 98 

 

 

ï ʟ ʜʚʦʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʪʘ ʟ ʜʚʦʤʘ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʰʧʠʥʜʝʣʷʤʠ. 
 

 

ʅʘʧʨʷʤʦʢ 

ʧʦʜʘʯʽ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ  

1-ʦʾ ʜʝʪʘʣʽ 

ʅʘʧʨʷʤʦʢ 
ʧʦʜʘʯʽ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ 

2-ʦʾ ʜʝʪʘʣʽ 

ʉʪʽʣ ʚʝʨʩʪʘʪʘ ʐʚʠʜʢʝ ʚʽʜʚʝʜʝʥʥʷ 
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ʅʘʧʨʷʤʦʢ 
ʧʦʚʦʨʦʪʫ 

ʩʪʦʣʘ 

 
ʈʠʩ. 4.5. ʇʨʦʜʫʢʪʠʚʥʽ ʤʝʪʦʜʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʣʦʱʠʥ: 

1, 2 ïʜʝʪʘʣʽ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ; 

3 ï ʩʪʽʣ ʚʝʨʩʪʘʪʘ; 

4 ï ʧʦʚʦʨʦʪʥʠʡ ʩʪʽʣ  

 

ʊʘʢʽ ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ 

ʜʝʪʘʣʝʡ ʟ ʭʦʜʦʤ ʩʪʦʣʘ ʜʦ 8 ʤ, ʘ ʽʥʦʜʽ ʡ ʙʽʣʴʰʝ, ʦʜʥʦʯʘʩʥʦ ʟ ʜʚʦʭ ʘʙʦ 

ʪʨʴʦʭ ʩʪʦʨʽʥ. 

ʅʘ ʨʠʩ. 4.5, ʙ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʢʣʘʜʠ ʩʭʝʤ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʥʘ ʧʦʟʜʦʚʞʥʴʦ-ʬʨʝʟʝʨʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʦʣʘ 4. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʤʽʥʘ 

ʦʙʨʦʙʣʝʥʠʭ ʜʝʪʘʣʝʡ 1 ʪʘ 2 ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ ʧʽʜ ʯʘʩ 

ʬʨʝʟʝʨʫʚʘʥʥʷ, ʘ ʜʦʧʦʤʽʞʥʠʡ ʯʘʩ ʚʠʪʨʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʟʚʦʨʦʪʥʝ 

ʚʽʜʚʝʜʝʥʥʷ ʩʪʦʣʘ ʪʘ ʡʦʛʦ ʧʦʚʦʨʦʪ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,2ï0,5 ʭʚ ʥʘ ʜʚʽ 

ʜʝʪʘʣʽ. 

ʂʘʨʫʩʝʣʴʥʦ-ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʢʨʫʛʣʽ ʦʙʝʨʪʦʚʽ ʩʪʦʣʠ 

ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʽ ʦʜʠʥ (ʨʠʩ. 4.6, ʘ) ʘʙʦ ʜʚʘ (ʨʠʩ. 4.6, ʙ) ʚʝʨʪʠʢʘʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʰʧʠʥʜʝʣʽ. ʅʘ ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʣʦʩʢʽ ʧʦʚʝʨʭʥʽ 

ʪʦʨʮʝʚʠʤʠ ʬʨʝʟʘʤʠ. ɼʝʪʘʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʽ ʟʥʽʤʘʶʪʴʩʷ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ ʧʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʘ, ʪʦʙʪʦ ʦʙʨʦʙʣʷʶʪʴʩʷ 

ʙʝʟ ʟʫʧʠʥʢʠ ʩʪʦʣʘ. 

ʗʢʱʦ ʥʘ ʚʝʨʩʪʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʰʧʠʥʜʝʣʽ, ʪʦ ʦʜʥʠʤ ʰʧʠʥʜʝʣʝʤ 

ʚʠʢʦʥʫʻʪʴʩʷ ʯʦʨʥʦʚʘ ʦʙʨʦʙʢʘ, ʽʥʰʠʤ ï ʯʠʩʪʦʚʘ (ʨʠʩ. 4.6, ʙ). ʊʘʢʽ 

ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ɹʘʨʘʙʘʥʥʦ-ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʧʘʨʘʣʝʣʴʥʠʭ 

ʧʣʦʱʠʥ ʜʝʪʘʣʝʡ ʦʜʥʦʯʘʩʥʦ ʟ ʜʚʦʭ ʩʪʦʨʽʥ (ʨʠʩ. 4.6, ʚ). ɼʝʪʘʣʽ 2 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ 4, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʩʪʘʥʠʥʠ. 

ʉʪʘʥʠʥʘ ʤʘʻ ʧʦʨʪʘʣʴʥʫ ʬʦʨʤʫ. ʌʨʝʟʠ 1 ʧʦʤʽʱʘʶʪʴʩʷ ʥʘ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʟ ʜʚʦʭ ʩʪʦʨʽʥ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʠʭ ʙʘʙʢʘʭ (ʟ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ ʧʦ ʜʚʽ). 
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ʆʜʥʘ ʬʨʝʟʘ ʟ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ ʚʠʢʦʥʫʻ ʯʦʨʥʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʽʥʰʘ ï 

ʯʠʩʪʦʚʝ. 
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ʈʠʩ. 4.6. ʇʨʠʢʣʘʜʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘ ʬʨʝʟʝʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ: 

ʘ ï ʢʘʨʫʩʝʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʟ ʦʜʥʠʤ ʰʧʠʥʜʝʣʝʤ; 

ʙ ï ʢʘʨʫʩʝʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʟ ʜʚʦʤʘ ʰʧʠʥʜʝʣʷʤʠ; 

ʚ ï ʙʘʨʘʙʘʥʥʦ-ʬʨʝʟʝʨʥʠʭ; 

1 ï ʬʨʝʟʘ; 

2 ï ʜʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ; 

3 ï ʩʪʽʣ ʚʝʨʩʪʘʪʘ; 

4 ï ʙʘʨʘʙʘʥ 

 

ʅʘ ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʜʝʪʘʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʽ ʟʥʽʤʘʶʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ 

ʚʝʨʩʪʘʪʽʚ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ. ʊʘʢʽ 

ʚʝʨʩʪʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ 

ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʌʨʝʟʝʨʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʪʘ ʘʚʪʦʤʘʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʽ ʪʦʨʮʝʚʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

ʭʚ

o
S

il
t

Ö
= ,  

 

ʘʙʦ 
 

nzS

i)lll(

nzS

il
t

z

ʧʚʨo

z
o

ÖÖ

Ö++
=

ÖÖ

Ö
= .  

ʈʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʦʙʨʦʙʢʠ ʬʨʝʟʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 100 

 

 

,ʧʚʨo llll ++=   

 

ʘ ʫ ʚʠʧʘʜʢʘʭ ʟʥʽʤʘʥʥʷ ʧʨʦʙʥʦʾ ʩʪʨʫʞʢʠ ï ʟʘ ʬʦʨʤʫʣʦʶ: 
 

,ʩʪʨʧʚʨo lllll +++=   

 

ʜʝ lʩʪʨ ï ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʭʦʜʽʚ ʧʨʠ ʚʟʷʪʪʽ ʧʨʦʙʥʠʭ ʩʪʨʫʞʦʢ, ʤʤ. 

ɺʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ ʬʨʝʟ lʚʨ, ʤʤ, ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ 

(ʨʠʩ. 4.7, ʘ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

,22222
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ʜʝ t ï ʛʣʠʙʠʥʘ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʤʤ; 

 D ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʤʤ. 
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ʈʠʩ. 4.7. ʉʭʝʤʠ ʬʨʝʟʝʨʫʚʘʥʥʷ: 

ʘ ï ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʬʨʝʟʘʤʠ; 

ʙ ï ʪʦʨʮʝʚʠʤʠ ʬʨʝʟʘʤʠ 

 

ɼʣʷ ʪʦʨʮʝʚʦʛʦ ʩʠʤʝʪʨʠʯʥʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ (ʨʠʩ. 4.7, ʙ) ʚʝʣʠʯʠʥʘ 

ʚʨʽʟʘʥʥʷ ʬʨʝʟ ʜʦʨʽʚʥʶʻ: 

j
+ö
÷

õ
æ
ç

å --Ö=
tg

t
bDD5,0l

22
ʚʨ ,  

  

ʜʝ b ï h ʠʨʠʥʘ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʤʤ; 

 ű ï ʛʦʣʦʚʥʠʡ ʢʫʪ ʬʨʝʟʠ ʚ ʧʣʘʥʽ, ʛʨʘʜ. 

ʇʝʨʝʙʽʛ ʬʨʝʟ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 2ï5 ʤʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʬʨʝʟ. 
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ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟ ʢʦʣʦʚʦʶ ʧʦʜʘʯʝʶ ʩʪʦʣʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ i  = 1. 

 

4.3. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʦʪʷʛʫʚʘʥʥʷʤ 

 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ (ʷʢ ʽ ʬʘʩʦʥʥʠʭ) ʟʘʚʜʷʢʠ 

ʚʠʩʦʢʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʥʠʟʴʢʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙʨʦʙʢʠ ʟʥʘʭʦʜʠʪʴ ʚʩʝ 

ʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. ʎʝʡ 

ʤʝʪʦʜ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʡ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɹʘʛʘʪʦ ʦʧʝʨʘʮʽʡ ʟʘʤʽʩʪʴ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ. 

ɼʦ ʯʠʩʣʘ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʩʠʪʴʩʷ ʧʨʦʪʷʛʫʚʘʥʥʷ ʧʘʟʽʚ, ʢʘʥʘʚʦʢ, 

ʧʣʦʱʠʥ ʙʣʦʢʽʚ ʜʚʠʛʫʥʽʚ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʝʡ, ʟʫʙʽʚ ʰʝʩʪʝʨʝʥʴ ʪʦʱʦ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ ñʯʦʨʥʠʭò (ʧʦʧʝʨʝʜʥʴʦ ʥʝ 

ʦʙʨʦʙʣʝʥʠʭ) ʧʦʚʝʨʭʦʥʴ ʟʘ ʦʜʠʥ ʭʽʜ ʧʨʦʪʷʞʢʠ ʜʦʩʷʛʘʶʪʴʩʷ ʚʠʩʦʢʘ 

ʪʦʯʥʽʩʪʴ ʪʘ ʥʠʟʴʢʘ ʚʠʩʦʪʘ ʤʽʢʨʦʛʨʝʙʽʥʮʽʚ. ɺ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʢʦʞʝʥ 

ʨʽʟʘʣʴʥʠʡ ʟʫʙ ʧʨʦʪʷʞʢʠ ʟʥʽʤʘʻ ʰʘʨ ʤʝʪʘʣʫ, ʱʦ ʩʢʣʘʜʘʻ ʯʘʩʪʠʥʫ 

ʧʨʠʧʫʩʢʫ, ʘ ʢʘʣʽʙʨʫʶʯʽ ʟʫʙʠ ʟʘʯʠʱʘʶʪʴ ʧʦʚʝʨʭʥʶ. ʇʨʠ ʮʴʦʤʫ ʟʫʙʠ 

ʜʦʚʛʦ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʻʾ ʨʽʟʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʬʦʨʤʠ. 

ʇʨʠ ʦʙʨʦʙʮʽ ñʯʦʨʥʠʭò ʧʦʚʝʨʭʦʥʴ ʧʦʢʦʚʦʢ ʽ ʚʽʜʣʠʚʦʢ ʙʽʣʴʰ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝ ʟʚʠʯʘʡʥʽ ʧʣʦʩʢʽ ʧʨʦʪʷʞʢʠ (ʨʠʩ. 4.8, ʘ), ʘ ʧʨʦʛʨʝʩʠʚʥʽ 

(ʨʠʩ. 4.8, ʙïʛ). ʋ ʟʚʠʯʘʡʥʠʭ ʧʣʦʩʢʠʭ ʧʨʦʪʷʞʦʢ ʢʦʞʝʥ ʟʫʙ ʟʥʽʤʘʻ ʩʪʨʫʞʢʫ 

ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ʊʦʤʫ ʧʨʠ ʦʙʨʦʙʮʽ ñʯʦʨʥʦʾò 

ʧʦʚʝʨʭʥʽ, ʷʢʘ ʤʘʻ ʢʽʨʢʫ, ʧʝʨʰʽ ʟʫʙʠ ʧʨʦʪʷʞʢʠ ʰʚʠʜʢʦ ʪʫʧʣʷʪʴʩʷ ʘʙʦ 

ʚʠʢʨʠʰʫʶʪʴʩʷ. ɿʫʙʠ ʧʨʦʛʨʝʩʠʚʥʠʭ ʨʽʟʘʣʴʥʠʭ ʧʨʦʪʷʞʦʢ ʚʠʢʦʥʫʶʪʴʩʷ 

ʟʤʽʥʥʦʾ ʰʠʨʠʥʠ, ʷʢʘ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʽ ʢʦʞʝʥ ʨʽʟʘʣʴʥʠʡ ʟʫʙ ʟʨʽʟʘʻ 

ʤʝʪʘʣ ʥʝ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʩʤʫʛʦʶ, ʧʨʠʯʦʤʫ 

ʰʠʨʠʥʘ ʮʠʭ ʩʤʫʛ ʟ ʢʦʞʥʠʤ ʟʫʙʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʪʽʣʴʢʠ ʢʘʣʽʙʨʫʚʘʣʴʥʽ 

ʟʫʙʠ ʟʘʯʠʱʘʶʪʴ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʤ ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʰʠʨʦʢʠʭ ʧʣʦʱʠʥ (ʧʦʥʘʜ 

50 ʤʤ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʧʨʦʪʷʞʦʢ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʧʦʨʫʯ. 
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ʘ) ʙ) ʚ) ʛ)  
ʈʠʩ. 4.8. ʉʭʝʤʠ ʧʣʦʩʢʠʭ ʧʨʦʪʷʞʦʢ: 

ʘ ï ʟʚʠʯʘʡʥʽ; 

ʙïʛ ï ʧʨʦʛʨʝʩʠʚʥʽ 
 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʘʭ: ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʪʘ ʘʚʪʦʤʘʪʘʭ. 

ʅʘ ʨʠʩ. 4.9 ʧʦʢʘʟʘʥʽ ʜʝʪʘʣʽ, ʧʦʚʝʨʭʥʽ ʷʢʠʭ ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʦʚʥʽʰʥʽʤ 

ʧʨʦʪʷʞʢʘʤʠ (ʦʙʨʦʙʣʶʚʘʥʽ ʧʦʚʝʨʭʥʽ ʧʦʟʥʘʯʝʥʽ ʙʫʢʚʦʶ f). 

ʋ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʧʨʦʪʷʞʥʽ ʚʝʨʩʪʘʪʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. ʅʘ ʚʝʨʩʪʘʪʘʭ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʟ 

ʢʘʨʫʩʝʣʴʥʠʤ ʩʪʦʣʦʤ (ʨʠʩ. 4.10, ʘ) ʘʙʦ ʟ ʙʘʨʘʙʘʥʦʤ (ʨʠʩ. 4.10, ʙ) ʧʦ ʡʦʛʦ 

ʢʦʣʫ ʚ ʧʨʠʩʪʦʩʫʚʘʥʥʷʭ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʜʝʪʘʣʽ 1. ʉʪʽʣ ʘʙʦ ʙʘʨʘʙʘʥ ʧʨʠ 

ʦʙʝʨʪʘʥʥʽ ʧʝʨʝʤʽʱʘʻ ʜʝʪʘʣʽ ʧʦʚʟ ʧʨʦʪʷʞʢʠ 2, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʧʦʚʝʨʭʥʽ 

ʜʝʪʘʣʝʡ. 

 

4.4. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʰʣʽʬʫʚʘʥʥʷʤ 

 

ʐʣʽʬʫʚʘʥʥʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ ʦʙʜʠʨʥʦʾ, ʪʘʢ 

ʽ ʜʣʷ ʯʦʨʥʦʚʦʾ ʪʘ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. ʆʙʜʠʨʥʝ ʰʣʽʬʫʚʘʥʥʷ ʧʣʦʱʠʥ ʤʦʞʝ 

ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦʶ ʘʙʦ ʢʽʥʮʝʚʦʶ ʦʧʝʨʘʮʽʻʶ, ʷʢʱʦ ʟʘ ʢʨʝʩʣʝʥʥʷʤ ʜʝʪʘʣʝʡ 

ʚʠʤʘʛʘʻʪʴʩʷ ʥʝʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʪʘ ʥʝʚʝʣʠʢʘ ʚʠʩʦʪʘ ʤʽʢʨʦʛʨʝʙʽʥʮʽʚ. 

ʇʨʠʧʫʩʢʠ ʜʣʷ ʦʙʜʠʨʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʥʘʯʥʦ ʤʝʥʰʠʤʠ, 

ʥʽʞ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʘ ʩʪʨʫʛʘʥʥʷ. ʇʨʠ ʚʝʣʠʢʠʭ ʧʨʠʧʫʩʢʘʭ ʦʙʜʠʨʥʝ 

ʰʣʽʬʫʚʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʝʢʦʥʦʤʽʯʥʠʤ. 

ʆʙʜʠʨʥʝ ʰʣʽʬʫʚʘʥʥʷ ʧʣʦʱʠʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʥʘʷʚʥʽʩʪʴ ʪʚʝʨʜʦʾ ʢʽʨʢʠ ʥʘ ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʝʡ ʘʙʦ ʚʝʣʠʢʘ ʪʚʝʨʜʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ ʫʪʨʫʜʥʶʶʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ ʯʠ ʩʪʨʫʛʘʥʥʷ. ɺʦʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʪʘʢʦʞ ʧʨʠ ʦʙʨʦʙʮʽ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʟ ʤʘʣʦʶ ʪʚʝʨʜʽʩʪʶ. 
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ʈʠʩ. 4.9. ɼʝʪʘʣʽ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʨʦʪʷʞʢʘʤʠ 

 

ʆʙʜʠʨʥʝ ʰʣʽʬʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʯʘʚʫʥʥʠʭ ʚʽʜʣʠʚʦʢ, 

ʧʦʢʦʚʦʢ, ʟʚʘʨʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ, ʨʽʜʰʝ, ʜʣʷ ʩʪʘʣʝʚʠʭ ʚʽʜʣʠʚʦʢ. 

ʏʦʨʥʦʚʝ ʽ ʯʠʩʪʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ʧʣʦʱʠʥ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʟʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʪʠ ʮʝ ʬʨʝʟʝʨʫʚʘʥʥʷʤ 

ʘʙʦ ʩʪʨʫʛʘʥʥʷʤ. 

ʈʽʟʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʻ ʰʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ. 

ʐʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʩʢʣʘʜʝʥʠʤʠ ʟ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ-ʙʨʫʩʢʽʚ ʽ ʩʝʛʤʝʥʪʽʚ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʤʝʪʘʣʝʚʦʛʦ ʜʠʩʢʘ 

(ʨʠʩ. 4.11). ʇʨʠ ʨʦʙʦʪʽ ʪʘʢʠʤʠ ʢʨʫʛʘʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ, 

ʧʦʣʽʧʰʫʻʪʴʩʷ ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ ʽ ʜʨʽʙʥʦʾ ʩʪʨʫʞʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ 

ʰʣʽʬʫʚʘʥʥʽ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʙʝʟʧʝʢʘ ʰʣʽʬʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ʏʠʩʪʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ʧʣʦʱʠʥ ʚʠʢʦʥʫʻʪʴʩʷ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ, 

ʟʜʝʙʽʣʴʰʦʛʦ ʩʫʮʽʣʴʥʠʤʠ ʢʨʫʛʘʤʠ. ʐʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʪʦʨʮʝʚʦʶ 

ʯʘʩʪʠʥʦʶ ʘʙʦ ʧʝʨʠʬʝʨʽʻʶ ʢʨʫʛʽʚ.  
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ʈʠʩ. 4.10. ʉʭʝʤʠ ʨʦʙʦʪʠ ʚʝʨʩʪʘʪʽʚ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ: 

ʘ ï ʟ ʢʘʨʫʩʝʣʴʥʠʤ ʩʪʦʣʦʤ; 

ʙ ï ʟ ʙʘʨʘʙʘʥʦʤ; 

1 ï ʜʝʪʘʣʴ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ; 

2 ï ʧʨʦʪʷʞʢʘ 

 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʪʦʨʮʝʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʨʫʛʠ 

ʯʘʰʢʦʚʦʾ ʘʙʦ ʪʘʨʽʣʯʘʩʪʦʾ ʬʦʨʤʠ. ʇʨʠ ʪʘʢʽʡ ʬʦʨʤʽ ʢʨʫʛʽʚ ʟʥʦʰʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʪʘ ʾʭ ʯʘʩʪʠʥʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʥʪʘʢʪʽ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʽ ʪʦʤʫ ʚʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʘʚʠʪʠ ʚʩʶ ʧʦʚʝʨʭʥʶ ʢʨʫʛʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʪʘʢʽʡ ʬʦʨʤʽ ʚʽʜʤʽʥʥʽʩʪʴ ʰʚʠʜʢʦʩʪʝʡ ʦʙʝʨʪʘʥʥʷ ʦʢʨʝʤʠʭ 

ʪʦʯʦʢ ʪʦʨʮʷ ʢʨʫʛʽʚ ʤʝʥʰʝ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ. 

ʐʣʽʬʫʚʘʥʥʷ ʪʦʨʮʝʤ 

ʢʨʫʛʘ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʝ, ʥʽʞ 

ʰʣʽʬʫʚʘʥʥʷ ʧʝʨʠʬʝʨʽʻʶ, 

ʪʦʤʫ ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ 

ʪʦʨʮʝʤ ʢʨʫʛʘ ʚʝʣʠʢʘ ʧʣʦʱʘ 

ʢʨʫʛʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʥʪʘʢʪʽ ʟ 

ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʽ 

ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʘʙʨʘʟʠʚʥʠʭ 

ʟʝʨʝʥ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʻ. ɼʦ 

ʪʦʛʦ ʞ ʮʝʡ ʩʧʦʩʽʙ ʰʣʽʬʫʚʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʠʪʴ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ, ʽ ʪʦʤʫ ʻ ʜʦʩʠʪʴ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ. 

ʐʣʽʬʫʚʘʥʥʷ ʧʝʨʠʬʝʨʽʻʶ 

ʢʨʫʛʘ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʝ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʘ 

ʪʦʯʥʽʩʪʴ, ʥʽʞ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʪʦʨʮʝʤ ʢʨʫʛʘ. ʊʦʤʫ ʰʣʽʬʫʚʘʥʥʷ 

ʈʠʩ. 4.11. ʉʢʣʘʜʝʥʽ ʰʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ 
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ʧʝʨʠʬʝʨʽʻʶ ʢʨʫʛʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʜʣʷ ʢʽʥʮʝʚʦʾ ʦʙʨʦʙʢʠ 

ʜʝʪʘʣʝʡ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠʣʘʜʽʚ ʪʦʱʦ. 

 

4.5. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʘʙʨʘʟʠʚʘʤʠ ʽ ʰʘʙʨʫʚʘʥʥʷʤ 

 

ʇʣʦʩʢʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʣʷ ʦʙʜʠʨʥʦʛʦ, 

ʯʦʨʥʦʚʦʛʦ ʽ ʯʠʩʪʦʚʦʛʦ (ʪʦʯʥʦʛʦ) ʰʣʽʬʫʚʘʥʥʷ. 

ɼʣʷ ʦʙʜʠʨʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʽʚ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

ʘ) ʦʜʥʦʩʪʦʨʦʥʥʽ (ʜʣʷ ʦʙʨʦʙʢʠ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ) ï ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ 

ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʰʧʠʥʜʝʣʷ; 

ʙ) ʜʚʦʩʪʦʨʦʥʥʽ (ʜʣʷ ʦʙʨʦʙʢʠ ʟ ʜʚʦʭ ʩʪʦʨʽʥ) ï ʜʚʦʰʧʠʥʜʝʣʴʥʽ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʰʧʠʥʜʝʣʽʚ (ʨʠʩ. 5.12). 

 

 

1 

1 

2 

 

ʈʠʩ. 4.12. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʧʠʥʜʝʣʽʚ ʫ ʜʚʦʩʪʦʨʦʥʥʽʭ 

ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʦʙʜʠʨʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ: 

1 ï h ʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ; 

2 ï ʥʘʧʨʷʤʥʽ; 

3 ï ʟʘʛʦʪʦʚʢʠ 

 

ɺʝʨʩʪʘʪʠ ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʽ ʯʠʩʪʦʚʦʛʦ (ʪʦʯʥʦʛʦ) ʰʣʽʬʫʚʘʥʥʷ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ: 

ʘ) ʜʣʷ ʨʦʙʦʪʠ ʪʦʨʮʝʚʦʶ ʯʘʩʪʠʥʦʶ ʢʨʫʛʽʚ ʟ ʧʨʷʤʦʢʫʪʥʠʤ ʽ ʢʨʫʛʣʠʤ 

ʩʪʦʣʦʤ. ʆʩʪʘʥʥʽ ʙʫʚʘʶʪʴ ʦʜʥʦ- ʽ ʜʚʦʰʧʠʥʜʝʣʴʥʽ. ʅʘ ʨʠʩ. 4.13 ʧʦʢʘʟʘʥʘ 

ʩʭʝʤʘ ʨʦʙʦʪʠ ʜʚʦʰʧʠʥʜʝʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʢʨʫʛʣʠʤ ʩʪʦʣʦʤ; 

ʙ) ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʧʣʘʩʪʠʥ, ʪʦʨʮʽʚ ʢʽʣʝʮʴ ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʪʦʥʢʠʭ 

ʜʝʪʘʣʝʡ ï ʧʣʦʩʢʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟ ʤʘʛʥʽʪʥʠʤ ʩʪʦʣʦʤ ʘʙʦ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʛʥʽʪʥʠʭ ʧʣʠʪ, ʱʦ ʜʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʯʠʩʪʫ ʧʦʚʝʨʭʥʶ ʪʘ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʧʣʦʩʢʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʝʤ ʢʨʫʛʘ ʥʘ 

ʚʝʨʩʪʘʪʘʭ ʟʽ ʩʪʦʣʦʤ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ (ʨʠʩ. 4.14, ʘ), ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ ʘ  ï ʧʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ, ʤʤ; 

 Sʚ ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʜʘʯʘ ʢʨʫʛʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʩʪʦʣʘ, ʤʤ/ʦʙ;  

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʩʪʦʣʘ, ʭʚ-1; 

 m ï ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʩʪʦʣʽ; 

 k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ. 

 

 

1 

2 

3 
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ʈʠʩ. 4.13. ʉʭʝʤʘ ʨʦʙʦʪʠ 

ʜʚʦʰʧʠʥʜʝʣʴʥʦʛʦ 

ʧʣʦʩʢʦʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʚʝʨʩʪʘʪʘ: 

1 ï ʩʪʽʣ; 

2 ï ʢʨʫʛ; 

3 ï ʥʘʧʨʷʤʥʽ; 

4 ï ʟʘʛʦʪʦʚʢʠ 

 
 

ʆʩʥʦʚʥʠʡ ʯʘʩ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʝʤ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʠʧʫ (ʨʠʩ. 4.14, ʙ) ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʰʠʨʠʥʘ ʧʦʚʝʨʭʥʽ 

ʜʝʪʘʣʽ ɺʜ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʝʥʰʘ ʟʘ ʜʽʘʤʝʪʨ ʢʨʫʛʘ Dʢ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ L ï ʜʦʚʞʠʥʘ ʭʦʜʫ ʩʪʦʣʘ, ʤʤ;  

 Vʧʦʟ.ʭ ï h ʚʠʜʢʽʩʪʴ ʧʦʟʜʦʚʞʥʴʦʛʦ ʭʦʜʫ ʩʪʦʣʘ, ʤ/ʭʚ; 

 Sʚ ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʜʘʯʘ ʢʨʫʛʘ ʥʘ ʦʜʠʥ ʭʽʜ, ʤʤ/ʭʽʜ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʧʝʨʠʬʝʨʽʻʶ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʠʧʫ (ʨʠʩ. 4.14, ʚ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

,k
m

1

nSS

a)b2b(
t

ʭ.ʧʦʜʰʠʨʚ

1
o ÖÖ

ÖÖ

ÖÖ-
=   

 

ʜʝ b ï h ʠʨʠʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʤ; 

 b1 ï ʙʽʯʥʠʡ ʩʭʽʜ ʢʨʫʛʘ; 

 Sʰʠʨ ï ʧʦʧʝʨʝʯʥʘ ʧʦʜʘʯʘ ʧʦ ʰʠʨʠʥʽ ʜʝʪʘʣʽ, ʤʤ (ʧʨʠʡʤʘʻʪʴʩʷ ʚ 

ʯʘʩʪʢʘʭ ʚʠʩʦʪʠ ʢʨʫʛʘ); 



107 4. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

 nʧʦʜ.ʭ ï ʯʠʩʣʦ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʩʪʦʣʘ, ʭʚ-1.  
 

 

ɼʝʪʘʣʴ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ 

ɼʝʪʘʣʴ, ʱʦ 
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ʈʠʩ. 4.14. ʉʭʝʤʠ ʧʣʦʩʢʦʛʦ ʰʣʽʬʫʚʘʥʥʷ: 

ʘ ï ʪʦʨʮʝʤ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʫ; 

ʙ ï ʪʦʨʮʝʤ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʠʧʫ; 

ʚ ï ʧʝʨʠʬʝʨʽʻʶ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʪʠʧʫ; 

ʛ ï ʧʝʨʠʬʝʨʽʻʶ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ ʢʘʨʫʩʝʣʴʥʦʛʦ 

ʪʠʧʫ 
 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʧʝʨʠʬʝʨʽʻʶ ʢʨʫʛʘ ʥʘ ʚʝʨʩʪʘʪʘʭ 

ʢʘʨʫʩʝʣʴʥʦʛʦ ʪʠʧʫ (ʨʠʩ. 4.14, ʛ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʆʩʪʘʪʦʯʥʘ ʢʽʥʮʝʚʘ ʯʠʩʪʦʚʘ ʦʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ï 

ʚʠʢʽʥʯʫʚʘʥʥʷ, ï ʢʨʽʤ ʰʣʽʬʫʚʘʥʥʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʘʙʨʘʟʠʚʽʚ ʜʦʚʝʜʝʥʥʷʤ, ʧʨʠʪʠʨʘʥʥʷʤ, ʧʦʣʽʨʫʚʘʥʥʷʤ. 

ʂʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʰʘʙʨʫʚʘʥʥʷ. ʎʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʰʘʙʨʘʤʠ, 

ʚʨʫʯʥʫ ʘʙʦ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʙʨʘʟʠʚʽʚ 

ʚʠʢʦʥʫʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʦʙʨʦʙʮʽ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

 

4.6. ʆʩʦʙʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʧʣʦʱʠʥ ʫ ʚʝʣʠʢʠʭ ʣʠʪʠʭ 

ʜʝʪʘʣʷʭ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ 
 

ʇʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʣʠʪʠʭ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʩʪʘʥʠʥ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʘʙʦ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ 

ʜʝʪʘʣʝʡ) ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʩʪʨʫʛʘʥʥʷ ʘʙʦ ʬʨʝʟʝʨʫʚʘʥʥʷ. 

ʅʘʩʘʤʧʝʨʝʜ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʦʙʦʭ ʩʧʦʩʦʙʘʭ ʯʠʩʪʦʚʘ 

ʦʙʨʦʙʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʯʦʨʥʦʚʦʾ, ʦʩʢʽʣʴʢʠ ʚʝʨʩʪʘʪʠ 

ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʶʪʴ ʪʦʯʥʽʩʪʴ ʥʘ ʯʠʩʪʦʚʽʡ ʦʙʨʦʙʮʽ ʽ, ʢʨʽʤ ʪʦʛʦ, 

ʚʝʣʠʢʽ ʣʠʪʽ ʜʝʪʘʣʽ ʧʽʩʣʷ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ ʧʽʜʜʘʶʪʴʩʷ ʧʨʠʨʦʜʥʦʤʫ ʯʠ 

ʰʪʫʯʥʦʤʫ ʩʪʘʨʽʥʥʶ. 

ʍʦʯʘ ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʣʠʪʠʭ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʻ ʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʠʤ ʟʘ ʯʘʩʦʤ, ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʪʘʢʽ 

ʜʝʪʘʣʽ ʥʝ ʬʨʝʟʝʨʫʚʘʪʠ, ʘ ʩʪʨʫʛʘʪʠ. 

ɺʠʪʨʘʪʠ ʥʘ ʚʝʨʩʪʘʪʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʩʪʨʫʛʘʥʥʽ, ʤʝʥʰʽ, ʥʽʞ ʘʥʘʣʦʛʽʯʥʽ ʚʠʪʨʘʪʠ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ (ʬʨʝʟʝʨʥʽ 

ʚʝʨʩʪʘʪʠ ʟʥʦʰʫʶʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ). ɸʣʝ ʧʨʠ ʩʪʨʫʛʘʥʥʽ ʧʦʪʨʽʙʥʘ 

ʙʽʣʴʰ ʚʠʩʦʢʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ʨʦʙʽʪʥʠʢʽʚ. 

ʇʨʠ ʩʪʨʫʛʘʥʥʽ ʩʠʣʠ ʨʽʟʘʥʥʷ ʪʘ ʥʘʛʨʽʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʣʦʱʠʥ 

ʟʥʘʯʥʦ ʤʝʥʰʽ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʽ ʜʝʬʦʨʤʘʮʽʾ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ 

ʤʝʥʰʽ, ʥʽʞ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ. ʎʽ ʧʝʨʝʚʘʛʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʧʨʠ ʯʠʩʪʦʚʽʡ 

ʦʙʨʦʙʮʽ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʜʝʪʘʣʝʡ. ʊʠʤ ʙʽʣʴʰʝ, ʱʦ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ 

ʥʘʙʦʨʦʤ ʬʨʝʟ ʦʧʨʘʚʢʠ ʯʘʩʪʦ ʧʨʦʛʠʥʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣ ʨʽʟʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʻ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʏʦʨʥʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʥʘʙʦʨʘʤʠ ʬʨʝʟ 
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ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʣʠʪʠʭ ʜʝʪʘʣʝʡ ʜʘʻ ʝʢʦʥʦʤʽʶ ʯʘʩʫ ʪʽʣʴʢʠ ʧʨʠ ʚʝʣʠʢʽʡ 

ʧʘʨʪʽʾ ʜʝʪʘʣʝʡ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʤ 

ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷʤ ʚʝʨʩʪʘʪʽʚ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʥʰʦʛʦ ʚʠʨʦʙʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʦʙʨʦʙʢʠ ʦʙʤʝʞʫʻʪʴʩʷ ʰʚʠʜʢʠʤ 

ʟʘʪʫʧʣʝʥʥʷʤ ʬʨʝʟ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦ ʢʽʨʮʽ, ʘ ʪʘʢʦʞ ʪʨʫʜʥʦʱʘʤʠ 

ʟʘʪʦʯʝʥʥʷ ʥʘʙʦʨʫ ʬʨʝʟ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʦʯʥʦ ʚʠʪʨʠʤʘʥʽ 

ʧʽʩʣʷ ʧʝʨʝʪʦʯʫʚʘʥʥʷ. 

ɿʥʘʯʥʦ ʝʢʦʥʦʤʽʯʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʦʙʨʦʙʢʠ ʧʣʦʱʠʥ ʚʝʣʠʢʠʭ ʣʠʪʠʭ 

ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʻ ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʦʨʮʝʚʠʤʠ ʬʨʝʟʘʤʠ. ʉʪʽʡʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʥʦ ʚʠʱʘ, ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʙʽʣʴʰ 

ʚʠʩʦʢʽ ʪʘ ʟʘʪʦʯʫʚʘʥʥʷ ʪʦʨʮʝʚʠʭ ʬʨʝʟ ʧʨʦʩʪʽʰʝ, ʥʽʞ ʥʘʙʽʨʥʠʭ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʦʨʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʤʘʻ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ 

ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʥʘʙʦʨʘʤʠ ʬʨʝʟ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʨʫʛʘʥʥʷʤ ʮʝʡ ʩʧʦʩʽʙ  

ʜʘʻ ʤʝʥʰʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. 

ɿ ʫʩʴʦʛʦ ʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʯʦʨʥʦʚʦʾ 

ʦʙʨʦʙʢʠ ʧʣʦʱʠʥ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʦʨʮʝʚʠʤʠ 

ʬʨʝʟʘʤʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ ʚʠʧʫʩʢʫ ʜʝʪʘʣʝʡ. ʇʨʠ ʮʴʦʤʫ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʚʝʨʩʪʘʪʠ. 

ʅʘ ʟʘʚʦʜʘʭ ʚʘʞʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʰʠʨʦʢʠʭ ʽ 

ʜʦʚʛʠʭ ʧʣʦʱʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʨʝʟʠ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ. 

ɿʘʚʦʜʦʤ ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ (ʤ. ʅʠʞʥʽʡ ʅʦʚʛʦʨʦʜ (ɻʦʨʴʢʠʡ), 

ʈʦʩʽʷ) ʚʠʛʦʪʦʚʣʝʥʽ ʧʦʪʫʞʥʽ ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʬʨʝʟʘʤʠ 

ʜʽʘʤʝʪʨʦʤ 2250 ʤʤ ʽ ʤʦʞʫʪʴ ʟʥʽʤʘʪʠ ʧʨʠʧʫʩʢ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ ʜʦ 20 

ʤʤ. ɺʝʨʩʪʘʪ ʤʘʻ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʜʦ 155 ɺʪ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʽʟʢʦ ʩʢʦʨʦʯʫʚʘʪʠ ʦʩʥʦʚʥʠʡ ʯʘʩ ʧʨʠ ʦʙʨʦʙʮʽ ʧʣʦʱʠʥ ʰʠʨʠʥʦʶ ʜʦ 2000 

ʤʤ ʽ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʚ 5ï7 ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʩʥʫʶʯʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʚʝʨʩʪʘʪʽʚ. 

ʅʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʦʨʮʝʚʽ ʬʨʝʟʠ ʟ 

ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʤʘʨʢʠ ʎʄ-332, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʦʢʠʩʫ ʘʣʶʤʽʥʽʶ. ʊʘʢʽ ʬʨʝʟʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʘʣʝʡ (ʦʩʦʙʣʠʚʦ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ), ʯʘʚʫʥʽʚ ʙʫʜʴ-ʷʢʦʾ ʪʚʝʨʜʦʩʪʽ, ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ 

ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʠ ʯʠʩʪʦʚʽʡ ʦʙʨʦʙʮʽ ʬʨʝʟʘʤʠ ʟ ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ 

ʤʦʞʣʠʚʝ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ. ʎʝ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ ï 200ï250 ʤ/ʭʚ. ɺʝʣʠʢʘ 

ʩʪʽʡʢʽʩʪʴ ʥʦʞʽʚ, ʦʩʥʘʱʝʥʠʭ ʪʦʥʢʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʤʘʣʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʦʜʘʯ ï  

0,035ï0,060 ʤʤ/ʟʫʙ. 

ʅʘ ʩʪʽʡʢʽʩʪʴ ʥʦʞʽʚ ʪʘʢʦʞ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ. 

ʆʧʪʠʤʘʣʴʥʦʶ ʻ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ʚ ʤʝʞʘʭ ʚʽʜ 1,5 ʜʦ 3 ʤʤ. ʆʩʦʙʣʠʚʦ ʨʽʟʢʦ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 110 

 

 

ʟʤʝʥʰʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʥʦʞʽʚ ʧʨʠ ʛʣʠʙʠʥʽ ʨʽʟʘʥʥʷ 0,5 ʤʤ. 

ʌʨʝʟʠ, ʦʩʥʘʱʝʥʽ ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʟʙʝʨʽʛʘʶʪʴ 

ʨʽʟʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʟʦʥʽ 

ʨʽʟʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ ʚ 

1,5ï3 ʨʘʟʠ ʚʠʱʠʭ, ʥʽʞ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʂʨʽʧʣʝʥʥʷ ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠʭ ʧʣʘʩʪʠʥʦʢ ʜʦ ʥʦʞʽʚ ʚʠʢʦʥʫʻʪʴʩʷ 

ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʪʦʨʮʝʚʦʾ ʬʨʝʟʠ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ 

ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠʭ ʧʣʘʩʪʠʥʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.15. ɺʦʥʘ ʤʘʻ 

ʢʦʨʧʫʩ 1 ʪʘ ʭʚʦʩʪʦʚʠʢ  ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʦʣʪʽʚ 3 ʢʨʽʧʠʪʴʩʷ ʩʘʤʘ ʬʨʝʟʘ, ʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʦʣʪʽʚ 4 ï ʨʽʟʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ 6. ɼʣʷ ʩʪʨʫʞʢʦʣʘʤʘʥʥʷ 

ʧʝʨʝʜʙʘʯʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʧʣʘʩʪʠʥʘ 5. 
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ʈʠʩ. 4.15. ʂʦʥʩʪʨʫʢʮʽʷ ʬʨʝʟʠ ʟ 

ʤʽʥʝʨʘʣʦʢʝʨʘʤʽʯʥʠ

ʤʠ ʧʣʘʩʪʠʥʘʤʠ: 

1 ï ʢʦʨʧʫʩ; 

2 ï ʭʚʦʩʪʦʚʠʢ; 

3 ï ʙʦʣʪʠ ʜʣʷ 

ʢʨ̔ʧʣʝʥʥʷ 

ʬʨʝʟʠ; 

4 ï ʙʦʣʪʠ ʜʣʷ 

ʢʨʽʧʣʝʥʥʷ 

ʨʽʟʘʣʴʥʠʭ 

ʧʣʘʩʪʠʥʦʢ; 

5 ï ʧʣʘʩʪʠʥʘ ʜʣʷ 

ʩʪʨʫʞʢʦʣʘʤʘʥʥ

ʷ; 

6 ï ʨʽʟʘʣʴʥʘ 

ʧʣʘʩʪʠʥʢʘ 

 

4.7. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 
ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ. 

2. ʇʦʨʽʚʥʷʥʥʷ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ. 

3. ʉʭʝʤʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ, ʥʦʨʤʫʚʘʥʥʷ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ 

ʧʦʚʝʨʭʦʥʴ ʩʪʨʫʛʘʥʥʷʤ ʪʘ ʜʦʚʙʘʥʥʷʤ. 



111 4. ʆʙʨʦʙʢʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

4. ʉʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

ʬʨʝʟʝʨʫʚʘʥʥʷʤ. 

5. ʅʦʨʤʫʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 

ʬʨʝʟʝʨʫʚʘʥʥʷʤ. 

6. ʊʝʭʥʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 
ʧʨʦʪʷʛʫʚʘʥʥʷʤ. 

7. ʇʣʦʩʢʝ ʰʣʽʬʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ: ʩʫʪʥʽʩʪʴ, ʩʭʝʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. 

8. ʌʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ 
ʧʣʦʩʢʦʛʦ ʰʣʽʬʫʚʘʥʥʷ. 

9. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʢʽʥʯʫʚʘʥʥʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ 
ʘʙʨʘʟʠʚʘʤʠ ʪʘ ʰʘʙʨʫʚʘʥʥʷʤ. 

 
 

 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 112 

 

 

5. ʆʙʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʧʦʚʝʨʭʦʥʴ 
 

ʍʘʨʘʢʪʝʨʥʠʤ ʧʨʠʢʣʘʜʦʤ ʜʝʪʘʣʝʡ, ʱʦ ʤʘʶʪʴ ʟʫʙʯʘʩʪʽ ʧʦʚʝʨʭʥʽ, ʻ 

ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʮʠʣʽʥʜʨʠʯʥʽ, ʢʦʥʽʯʥʽ ʪʘ ʯʝʨʚôʷʯʥʽ. 

ʇʝʨʰʽ ʟ ʥʠʭ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʽ. ɰʭ ʚʠʢʦʥʫʶʪʴ ʦʜʥʦ- ʽ 

ʙʘʛʘʪʦʚʽʥʮʝʚʠʤʠ (ʙʣʦʢʦʚʠʤʠ). ɿʘ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʠʩʢʽʚ ʽʟ ʛʣʘʜʢʠʤʠ ʘʙʦ ʰʣʽʮʴʦʚʠʤʠ ʦʪʚʦʨʘʤʠ, 

ʘ ʪʘʢʦʞ ʫ ʚʠʛʣʷʜʽ ʬʣʘʥʮʽʚ ʽ ʚʘʣʠʢʽʚ ʽʟ ʭʚʦʩʪʦʚʠʢʘʤʠ. 

ʅʘ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʣʝʩʘʭ ʟʫʙʮʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʷʤʠʤʠ, ʩʧʽʨʘʣʴʥʠʤʠ 

ʽ ʰʝʚʨʦʥʥʠʤʠ, ʘ ʥʘ ʢʦʥʽʯʥʠʭ ï ʧʨʷʤʠʤʠ, ʢʦʩʠʤʠ ʽ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ. 

ɼʦʧʫʩʢʠ ʮʠʣʽʥʜʨʠʯʥʠʭ ʝʚʦʣʴʚʝʥʪʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ɻʆʉʊ 1643-81 ʟʽ ʩʪʫʧʝʥʷʤʠ ʪʦʯʥʦʩʪʽ ʚʽʜ 3 ʜʦ 12. ɺ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 5ï9-ʪʫ ʩʪʫʧʽʥʴ. ɻʆʉʊ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʽʥʝʤʘʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʧʣʘʚʥʦʩʪʽ 

ʾʭ ʨʦʙʦʪʠ ʽ ʢʦʥʪʘʢʪʫ ʟʫʙʽʚ. ɼʦʧʫʩʢʠ ʥʘ ʢʦʥʽʯʥʽ ʟʫʙʯʘʩʪʽ ʧʝʨʝʜʘʯʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ɻʆʉʊ 1758-81, ʘ ʥʘ ʯʝʨʚôʷʯʥʽ ʧʝʨʝʜʘʯʽ ï  

ɻʆʉʊ 3675-81. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘʚʝʜʝʥʽ ʥʘ 

ʨʠʩ. 5.1. 
 

5.1. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʝʪʦʜʦʤ 

ʢʦʧʽʶʚʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʪʘ ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ 
 

ʅʘʨʽʟʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʧʨʷʤʠʤʠ ʟʫʙʘʤʠ 

ʚʠʢʦʥʫʻʪʴʩʷ ʤʦʜʫʣʴʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʣʠʣʴʥʠʭ 

ʛʦʣʦʚʦʢ. ʎʝʡ ʤʝʪʦʜ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ, ʧʦʣʷʛʘʻ ʚ 

ʧʦʩʣʽʜʦʚʥʦʤʫ ʬʨʝʟʝʨʫʚʘʥʥʽ ʟʘʧʘʜʠʥ ʤʽʞ ʟʫʙʘʤʠ ʬʘʩʦʥʥʦʶ ʜʠʩʢʦʚʦʶ 

ʤʦʜʫʣʴʥʦʶ ʬʨʝʟʦʶ. ʊʘʢʽ ʬʨʝʟʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘʙʦʨʦʤ ʟ 8, 15 ʘʙʦ 26 

ʰʪʫʢ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ. ɿʚʠʯʘʡʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʙʽʨ ʬʨʝʟ ʟ 8 ʰʪʫʢ, 

ʦʙʨʦʙʢʘ ʷʢʠʤʠ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ 9-ʛʦ ʩʪʫʧʝʥʷ 

ʪʦʯʥʦʩʪʽ ʟʘ ɻʆʉʊ 1643-81. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ ʥʝʦʙʭʽʜʥʠʡ ʥʘʙʽʨ ʟ 15 ʘʙʦ 26 ʬʨʝʟ. ʊʘʢʘ ʢʽʣʴʢʽʩʪʴ ʬʨʝʟ ʫ ʢʦʞʥʦʤʫ 

ʥʘʙʦʨʽ ʥʝʦʙʭʽʜʥʘ ʪʦʤʫ, ʱʦ ʜʣʷ ʨʽʟʥʦʛʦ ʯʠʩʣʘ ʟʫʙʽʚ ʢʦʣʝʩʘ ʧʨʦʬʽʣʽ 

ʟʘʧʘʜʠʥ ʤʽʞ ʟʫʙʘʤʠ ʨʽʟʥʽ. ʂʦʞʥʘ ʬʨʝʟʘ ʥʘʙʦʨʫ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ. 

ɿʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʟʚʠʯʘʡʥʦ ʥʘʨʽʟʘʶʪʴʩʷ ʥʘ ʦʜʥʽʡ (ʨʠʩ. 5.2, ʘ) ʘʙʦ ʥʘ 

ʜʝʢʽʣʴʢʦʭ ʟʘʛʦʪʦʚʢʘʭ ʥʘ ʦʧʨʘʚʮʽ (ʨʠʩ. 5.2, ʙ). ʎʝ ʟʙʽʣʴʰʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʯʘʩʫ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʨʽʟʘʥʥʷ ʽ ʚʠʭʽʜ 

ʬʨʝʟʠ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʜʦʧʦʤʽʞʥʦʛʦ ʯʘʩʫ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʨʝʟ 

ʥʘ ʰʧʠʥʜʝʣʴʥʽʡ ʦʧʨʘʚʮʽ ʜʦ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ (ʨʠʩ. 5.2, ʚ), ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʧʨʦʨʽʟʘʻ ʟʘʧʘʜʠʥʠ ʟʫʙʽʚ ʚ ʦʜʥʽʡ ʛʨʫʧʽ ʟʘʛʦʪʦʚʦʢ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ. 
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ʙ)  
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ʈʠʩ. 5.2. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ 

ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ: 

ʘ ï ʥʘ ʦʜʥʽʡ ʟʘʛʦʪʦʚʮʽ; 

ʙ ï ʥʘ ʜʝʢʽʣʴʢʦʭ ʟʘʛʦʪʦʚʢʘʭ ʥʘ ʦʜʥʽʡ ʦʧʨʘʚʮʽ; 

ʚ ï ʪʨʴʦʤʘ ʬʨʝʟʘʤʠ ʦʜʥʦʯʘʩʥʦ; 

ʛ ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʠʰʧʠʥʜʝʣʴʥʦʾ ʛʦʣʦʚʢʠ; 

ʜ ï ʦʜʥʦʯʘʩʥʦ ʜʚʦʤʘ ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ 
 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʜʽʣʠʣʴʥʽ 

ʛʦʣʦʚʢʠ (ʨʠʩ. 5.2, ʛ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮʴʦʛʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʝʨʩʪʘʪʽʚ, ʫ ʷʢʠʭ ʫʩʽ ʜʦʧʦʤʽʞʥʽ ʨʫʭʠ (ʧʽʜʚʝʜʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʜʦ ʬʨʝʟ, 

ʚʽʜʚʝʜʝʥʥʷ ʾʭ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ, ʧʦʚʦʨʦʪ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʜʠʥ ʟʫʙ ʽ 

ʟʫʧʠʥʢʘ ʚʝʨʩʪʘʪʘ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʬʨʝʟ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʧʨʷʤʠʭ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʦʜʫʣʴʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʥʘ ʟʫʙʦʬʨʝʟʝʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʜʽʣʠʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʟʫʙʘ, ʷʢʠʡ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ: 

)2...1()tD(tl ʬʚʨ +-Ö= ; 

 t ï ʛʣʠʙʠʥʘ ʟʘʧʘʜʠʥʠ, ʱʦ ʧʨʦʨʽʟʘʻʪʴʩʷ ʤʽʞ ʟʫʙʘʤʠ, ʤʤ; 

Dʬ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʬʨʝʟʠ, ʤʤ;  

 z ï ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ; 

 Sp.x ï ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ ʧʨʠ ʨʦʙʦʯʦʤʫ ʭʦʜʽ, ʤʤ/ʭʚ:  
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;nzSS zx.p ÖÖ=  

 Sz ï ʧʦʜʘʯʘ ʥʘ 1 ʟʫʙ ʬʨʝʟʠ, ʤʤ/ʟʫʙ;  

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1; 

 Sʟʚ.ʭ ï ʭʚʠʣʠʥʥʠʡ ʰʣʷʭ ʟʚʦʨʦʪʥʦʛʦ ʭʦʜʫ, ʤʤ;  

 i  ï ʯʠʩʣʦ ʭʦʜʽʚ;  

 m ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʷʢʽ ʥʘʨʽʟʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ; 

 Ű ï ʯʘʩ ʥʘ ʧʦʚʦʨʦʪ ʟʘʛʦʪʦʚʢʠ ʥʘ 1 ʟʫʙ, ʭʚ. 

 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʯʘʩ ʥʘ ʚʽʜʚʝʜʝʥʥʷ ʩʪʦʣʘ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʯʘʩ ʥʘ ʧʦʚʦʨʦʪ 

ʟʘʛʦʪʦʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʣʠʣʴʥʦʾ ʛʦʣʦʚʢʠ ʧʝʨʝʜ ʥʘʨʽʟʘʥʥʷʤ ʢʦʞʥʦʛʦ 

ʟʫʙʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʦʧʦʤʽʞʥʦʛʦ ʯʘʩʫ ʽ ʫ ʬʦʨʤʫʣʫ ʦʩʥʦʚʥʦʛʦ 

(ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ) ʯʘʩʫ ʥʝ ʚʭʦʜʷʪʴ. 
ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʣʽʩ ʩʝʨʝʜʥʽʭ ʤʦʜʫʣʽʚ 8ï9-ʛʦ ʩʪʫʧʝʥʽʚ 

ʪʦʯʥʦʩʪʽ ʤʦʞʣʠʚʝ ʦʜʥʦʯʘʩʥʦ ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ 

(ʨʠʩ. 5.2, ʜ).  

ʏʦʨʥʦʚʝ ʥʘʨʽʟʘʥʥʷ ʪʘʢʠʭ ʞʝ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ ʤʦʜʫʣʽʚ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ ʜʠʩʢʦʚʠʤʠ, ʘʣʝ ʥʝ ʤʦʜʫʣʴʥʠʤʠ, ʘ ñʢʫʪʦʚʠʤʠò ʬʨʝʟʘʤʠ 

(ʨʠʩ. 5.3, ʘ). ʏʦʨʥʦʚʝ ʥʘʨʽʟʘʥʥʷ ʚʝʣʠʢʦʤʦʜʫʣʴʥʠʭ (ʟ ʤʦʜʫʣʝʤ ʧʦʥʘʜ 30 ʤʤ) 

ʧʨʷʤʦʟʫʙʠʭ ʢʦʣʽʩ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ (ʨʠʩ. 5.3, ʙ). 

ʇʨʠ ʮʴʦʤʫ ʚʝʨʩʪʘʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʩʥʘʱʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤʠ ʰʧʠʥʜʝʣʷʤʠ. ʆʜʠʥ 

ʰʧʠʥʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʦʢʨʝʤʦ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ ʟʫʙʽʚ. 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʘ, ʘʣʝ ʟʘʪʝ ʤʦʞʣʠʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮʴʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦ- ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

 

 
ʘ) ʙ)  

ʈʠʩ. 5.3. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ: 

ʘ ï ʪʨʴʦʤʘ ʜʠʩʢʦʚʠʤʠ ʢʫʪʦʚʠʤʠ ʬʨʝʟʘʤʠ; 

ʙ ï ʜʚʦʤʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ 
 

ɼʠʩʢʦʚʽ ʤʦʜʫʣʴʥʽ ʬʨʝʟʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʦʙʨʦʙʢʠ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʢʦʩʠʤʠ ʟʫʙʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʬʨʝʟʘ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʢʫʪ ʥʘʭʠʣʫ ʟʫʙʘ. 
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ʇʘʣʴʮʝʚʠʤʠ ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ ʥʘʨʽʟʘʶʪʴʩʷ ʟʫʙʠ ʩʝʨʝʜʥʽʭ ʪʘ 

ʚʝʣʠʢʦʤʦʜʫʣʴʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ (ʨʠʩ. 5.4, ʘ), ʰʝʚʨʦʥʥʠʭ (ʨʠʩ. 5.4, ʙ) ʢʦʣʽʩ, 

ʨʝʡʦʢ ʪʦʱʦ. 
 

 
  

 

ʘ) 
ʙ) 

ʚ) ʛ) 

 
 

   

 

 
ʈʠʩ. 5.4. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ: 

ʘ ï ʩʝʨʝʜʥʽʭ ʪʘ ʚʝʣʠʢʦʤʦʜʫʣʴʥʠʭ; 

ʙ ï h ʝʚʨʦʥʥʠʭ; 

ʚ ï ʯʦʨʥʦʚʝ ʜʚʦʢʫʪʦʚʠʤʠ ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ; 

ʛ ï ʯʦʨʥʦʚʝ ʧʦʩʣʽʜʦʚʥʝ ʜʚʦʤʘ ʢʫʪʦʚʠʤʠ ʧʘʣʴʮʝʚʠʤʠ 

ʬʨʝʟʘʤʠ 
 

ɺʝʣʠʢʦʤʦʜʫʣʴʥʽ (ʧʦʥʘʜ 20 ʤʤ) ʟʫʙʠ ʥʘʯʦʨʥʦ ʥʘʨʽʟʘʶʪʴʩʷ ʜʚʦʢʫʪʦʚʠʤʠ 
ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ (ʨʠʩ. 5.4, ʚ) ʘʙʦ ʧʦʩʣʽʜʦʚʥʦ ʜʚʦʤʘ ʢʫʪʦʚʠʤʠ ʧʘʣʴʮʝʚʠʤʠ 

ʬʨʝʟʘʤʠ (ʨʠʩ. 5.4, ʛ). 

ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ ʤʦʜʫʣʴʥʠʤʠ 

ʬʨʝʟʘʤʠ, ʘ ʪʘʢʦʞ ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʦʜʠʥʠʯʥʦʤʫ 

ʽ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʟʫʙʦʨʽʟʥʠʭ 
ʚʝʨʩʪʘʪʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʪʘʢʠʡ ʩʧʦʩʽʙ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʫʙʽʚ ʜʘʻ ʧʦʨʽʚʥʷʥʦ 

ʤʘʣʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ 9ï11-ʛʦ ʩʪʫʧʝʥʷ. 

 

5.2. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 

 

5.2.1. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

ʎʝʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ 

ʦʪʨʠʤʫʻʪʴʩʷ ʟʘʯʝʧʣʝʥʥʷ ʟʫʙʯʘʩʪʦʾ ʧʘʨʠ, ʫ ʷʢʽʡ ʦʜʥʽʻʶ ʜʝʪʘʣʣʶ ʻ 

ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʘ ʽʥʰʦʶ ï ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ. 

ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʧʨʷʤʠʤʠ, ʢʦʩʠʤʠ ʽ 

ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ (ʛʚʠʥʪʦʚʠʤʠ) ʟʫʙʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʯʝʨʚôʷʯʥʠʭ ʬʨʝʟ (ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ) ʽ ʜʦʚʙʘʯʘʤʠ (ʟʫʙʦʜʦʚʙʘʥʥʷ). 

ɺʠʤʦʛʘ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʧʣʘʚʥʦʩʪʽ ʟʘʯʝʧʣʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʘ 

ʪʘʢʦʞ ʧʨʘʛʥʝʥʥʷ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʟʫʙʦʥʘʨʽʟʘʥʥʷ 

ʧʨʠʟʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʫʙʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʚʝʨʩʪʘʪʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʧʨʦʬʽʣʽ 

ʟʫʙʽʚ ʰʣʷʭʦʤ ʬʨʝʟʝʨʫʚʘʥʥʷ ʘʙʦ ʜʦʚʙʘʥʥʷ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʧʨʦʮʝʩʽ ʦʙʢʘʪʫʚʘʥʥʷ. ʇʨʠ ʦʙʨʦʙʮʽ 
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ʜʦʚʙʘʥʥʷʤ ʢʽʥʮʝʚʠʡ ʧʨʦʬʽʣʴ ʟʫʙʽʚ ʻ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʠʤ, ʥʽʞ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʪʦʯʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʭʠʙʢʠ ʧʨʦʬʽʣʶ ʟʫʙʽʚ. ʇʨʦʪʝ ʫʜʘʨʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʦʙʨʦʙʮʽ, ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʨʩʪʘʪʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ. ʊʦʤʫ ʤʝʪʦʜ 

ʜʦʚʙʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ 

ʟʫʙʽʚ. 

ʄʝʪʦʜ ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʚʦ- ʘʙʦ ʪʨʠʟʘʭʽʜʥʠʤʠ ʬʨʝʟʘʤʠ, ʷʢ ʥʘʡʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʡ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ, ʘ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʦʜʥʦʟʘʭʽʜʥʠʤʠ ʬʨʝʟʘʤʠ ï ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ. 

 

5.2.2. ɿʫʙʦʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʯʝʨʚôʷʯʥʠʤʠ ʬʨʝʟʘʤʠ 

 

ʎʝʡ ʤʝʪʦʜ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ (8ï9-ʛʦ 

ʩʪʫʧʝʥʷ) ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ. 

ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʘʟʥʘʯʝʥʠʤ ʤʝʪʦʜʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʟʫʙʦʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʪʘ ʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ï ʯʝʨʚôʷʯʥʽ ʬʨʝʟʠ. 

ʇʨʠʥʮʠʧʦʚʘ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʟʫʙʦʬʨʝʟʝʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 5.5, ʘ. ɿʘʛʦʪʦʚʢʘ 2 ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʞʦʨʩʪʢʦ ʟʚôʷʟʘʥʘ ʟ 

ʜʽʣʠʣʴʥʠʤ ʯʝʨʚôʷʯʥʠʤ ʢʦʣʝʩʦʤ 5, ʱʦ ʦʜʝʨʞʫʻ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʜʽʣʠʣʴʥʦʛʦ 

ʯʝʨʚôʷʢʘ 4. ʆʩʪʘʥʥʽʡ ʢʽʥʝʤʘʪʠʯʥʦ ʟʚôʷʟʘʥʠʡ ʟ ʯʝʨʚôʷʯʥʦʶ ʬʨʝʟʦʶ 1 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʤʽʥʥʠʭ ʢʦʣʽʩ 3. 
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ʈʠʩ. 5.5. ʉʭʝʤʘ ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ: 

ʘ ï ʩʧʨʦʱʝʥʘ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ 

ʟʫʙʦʬʨʝʟʝʨʥʦʛʦ ʚʝʨʩʪʘʪʘ; 

ʙ ï ʚʠʜʠ ʨʫʭʽʚ ʧʨʠ ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʽ 
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ʂʨʽʤ ʨʫʭʫ ʧʦʜʽʣʫ IV, ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʫʙʽʚ ʥʘ ʚʝʨʩʪʘʪʽ 

ʨʝʘʣʽʟʫʻʪʴʩʷ  ʛʦʣʦʚʥʠʡ ʨʫʭ ʨʽʟʘʥʥʷ I (ʨʠʩ. 5.5, ʙ), ʨʫʭ ʧʦʜʘʯʽ ʬʨʝʟʠ II, ʘ 

ʪʘʢʦʞ ʨʫʭ III  ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʢʦʣʝʩʘ ʫ ʚʠʭʽʜʥʝ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ 

ʰʝʩʪʝʨʝʥʴ ʽʟ ʛʚʠʥʪʦʚʠʤʠ ʟʫʙʘʤʠ ʟʘʛʦʪʦʚʢʘʤ ʥʘʜʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ 

ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ. 

ɺ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʴʥʦ-

ʜʦʧʦʤʽʞʥʠʡ ʨʫʭ III  ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʦʣʦʥʠ ʟ ʬʨʝʟʝʨʥʠʤ 

ʩʫʧʦʨʪʦʤ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ 

ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ: 

ʘ) ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʦʩʷʤʠ; 

ʙ) ʟ ʧʦʜʘʯʝʶ ʩʪʦʣʘ ʽ ʥʝʨʫʭʦʤʦʶ ʢʦʣʦʥʦʶ ʬʨʝʟʝʨʥʦʛʦ ʩʫʧʦʨʪʘ ʽ ʟ 

ʧʦʜʘʯʝʶ ʢʦʣʦʥʠ ʽ ʥʝʨʫʭʦʤʦʶ ʦʩʥʦʚʦʶ ʩʪʦʣʘ; 

ʚ) ʦʜʥʦ- ʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ ʟʫʙʦʬʨʝʟʝʨʥʽ 

ʚʝʨʩʪʘʪʠ. ɺ ʥʠʭ ʬʨʝʟʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʩʫʧʦʨʪʽ. ʁʦʛʦ ʧʦʚʦʨʦʪ ʧʦʚʠʥʝʥ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʭʠʣ ʦʩʽ ʬʨʝʟʠ ʧʽʜ ʢʫʪʦʤ a, ʱʦ ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʧʽʜʡʦʤʫ 

ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʚʠʪʢʽʚ ʬʨʝʟʠ. ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ,  

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ. ʉʪʽʣ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʩʪʘʥʠʥʽ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʛʣʠʙʠʥʫ ʟʘʧʘʜʠʥʠ ʟʫʙʘ ʽ, ʢʨʽʤ ʪʦʛʦ, ʤʘʻ ʦʙʝʨʪʘʣʴʥʠʡ 

ʨʫʭ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʢʘʪʫʚʘʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ. ʉʫʧʦʨʪ ʟ ʬʨʝʟʦʶ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʘʯʫ 

ʚʟʜʦʚʞ ʦʩʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. ʇʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 

ʢʦʩʠʤʠ ʟʫʙʘʤʠ ʬʨʝʟʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ 

ʣʽʥʽʾ ʚʠʪʢʽʚ ʬʨʝʟʠ ʽ ʢʫʪʘ ʩʧʽʨʘʣʽ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 

ʗʢʱʦ ʥʘʧʨʷʤʦʢ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʬʨʝʟʠ ʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, 

ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʦʜʥʘʢʦʚʽ, ʪʦʙʪʦ ʷʢʱʦ ʬʨʝʟʘ ʽ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 

ʧʨʘʚʦʟʘʭʽʜʥʽ (ʨʠʩ. 5.6, ʘ) ʘʙʦ ʣʽʚʦʟʘʭʽʜʥʽ, ʪʦ ʢʫʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʨʝʟʠ 

ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʢʫʪʽʚ ʬʨʝʟʠ ʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʪʦʙʪʦ .b-a=b¡  

ʗʢʱʦ ʞ ʥʘʧʨʷʤʦʢ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʬʨʝʟ ʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʨʽʟʥʽ 

(ʨʠʩ. 5.6, ʙ), ʪʦ ʢʫʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʢʫʪʽʚ, ʪʦʙʪʦ.b+a=b¡  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʤʦʜʫʣʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʠʩʣʦ ʭʦʜʽʚ 

ʬʨʝʟʠ: 

ï ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʤʦʜʫʣʝʤ ʜʦ 2,5 ʤʤ ʟʚʠʯʘʡʥʦ ʥʘʨʽʟʘʻʪʴʩʷ ʟʘ ʦʜʠʥ 
ʭʽʜ ʥʘʯʠʩʪʦ;  

ï ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʤʦʜʫʣʝʤ ʧʦʥʘʜ 2,5 ʤʤ ʥʘʨʽʟʘʻʪʴʩʷ ʥʘʯʦʨʥʦ ʽ 

ʥʘʯʠʩʪʦ ʟʘ ʜʚʘ ʽ ʥʘʚʽʪʴ ʟʘ ʪʨʠ ʭʦʜʠ. 

ɼʣʷ ʯʦʨʥʦʚʠʭ ʭʦʜʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʦ- ʽ ʪʨʠʟʘʭʽʜʥʽ ʯʝʨʚôʷʯʥʽ 

ʬʨʝʟʠ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʟʥʠʞʫʶʪʴ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʟʘʭʽʜʥʠʤʠ.  
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ʈʠʩ. 5.6. ɺʩʪʘʥʦʚʣʝʥʥʷ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ ʧʨʠ ʥʘʨʽʟʘʥʥʽ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʢʦʩʠʤʠ ʟʫʙʘʤʠ: 

1 ï ʧʨʘʚʦʟʘʭʽʜʥʘ ʬʨʝʟʘ; 

2 ï ʟʘʛʦʪʦʚʢʘ ʧʨʘʚʦʟʘʭʽʜʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ; 

3 ï ʟʘʛʦʪʦʚʢʘ ʣʽʚʦʟʘʭʽʜʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 
 

ʊʦʤʫ ʮʽ ʬʨʝʟʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʧʨʷʤʠʭ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʯʝʨʚôʷʯʥʠʤʠ ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
 

,zi
qnSm

llml
t

nʚʨo

o ÖÖ
ÖÖÖ

++Ö
=  

 

 

ʜʝ lo ï ʜʦʚʞʠʥʘ ʟʫʙʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 

lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ:  

;)tD(t)2,11,1(l ʬʚʨ -ÖÖ= 2  

ʊ ï ʛʣʠʙʠʥʘ ʟʘʧʘʜʠʥʠ, ʱʦ ʧʨʦʨʽʟʘʻʪʴʩʷ, ʤʽʞ ʟʫʙʘʤʠ, ʤʤ; 

Dʬ ï ʜʽʘʤʝʪʨ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ, ʤʤ; 

 ln ï ʜʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ, ʤʤ;  

 m ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʥʘʨʽʟʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ; 

 z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ; 

 S ï ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʤʤ/ʦʙ; 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1; 
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q ï ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ:  

q = 1 ï ʜʣʷ ʯʠʩʪʦʚʠʭ ʭʦʜʽʚ; 

q = 2 ï ʜʣʷ ʯʦʨʥʦʚʠʭ ʭʦʜʽʚ; 

 i  ï ʯʠʩʣʦ ʭʦʜʽʚ. 

ɺʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʬʨʝʟ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ, ʻ ʟʥʘʯʥʦʶ 

ʚʝʣʠʯʠʥʦʶ ʽ ʚʠʢʣʠʢʘʻ ʽʩʪʦʪʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʨʦʙʦʪʠ ʚʝʨʩʪʘʪʘ. ʉʢʦʨʦʪʠʪʠ 

ʮʝʡ ʯʘʩ ʥʘ 20ï30 % ʤʦʞʥʘ ʟʘʤʽʥʦʶ ʟʚʠʯʘʡʥʦʛʦ ʦʩʴʦʚʦʛʦ ʚʨʽʟʘʥʥʷ 

(ʨʠʩ. 5.7, ʘ) ʨʘʜʽʘʣʴʥʠʤ (ʨʠʩ. 5.7, ʙ). 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʰʦʨʩʪʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʯʝʨʚôʷʯʥʠʭ ʬʨʝʟ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʧʝʨʝʤʽʱʘʪʠ 

ʯʝʨʚôʷʯʥʫ ʬʨʝʟʫ ʚʟʜʦʚʞ ʦʩʽ ʟ ʨʦʟʨʘʭʫʥʢʫ 0,2 ʤʢʤ ʟʘ ʦʜʠʥ ʦʙʝʨʪ. 
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ʈʠʩ. 2.5.7. ɺʨʽʟʘʥʥʷ 

ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ: 

ʘ ï ʦʩʴʦʚʝ; 

ʙ ï ʨʘʜʽʘʣʴʥʝ 

 
ʉʫʯʘʩʥʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʦʩʴʦʚʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʬʨʝʟ. ʎʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ: ʧʽʩʣʷ 

ʥʘʨʽʟʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʣʽʩ; ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʮʠʢʣʫ 

ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʟʤʽʥʠ ʟʘʛʦʪʦʚʦʢ; ʙʝʟʧʝʨʝʨʚʥʦ ʧʨʠ ʨʦʙʦʪʽ 

ʬʨʝʟʠ. 

ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʽʘʛʦʥʘʣʴʥʘ ʧʦʜʘʯʘ ʬʨʝʟ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʩʢʣʘʜʝʥʥʷ ʨʫʭʫ ʧʦʜʘʯ ʚʟʜʦʚʞ ʦʩʽ ʟʘʛʦʪʦʚʢʠ ʪʘ ʚʟʜʦʚʞ ʚʣʘʩʥʦʾ 

ʦʩʽ ʬʨʝʟʠ. 

 

5.2.3. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʜʦʚʙʘʯʘʤʠ 

 

ʗʢ ʚʽʜʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 

ʤʦʞʣʠʚʝ ʪʘʢʦʞ ʜʠʩʢʦʚʠʤʠ, ʭʚʦʩʪʦʚʠʤʠ ʽ ʚʠʢʦʥʘʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʛʨʝʙʽʥʦʢ 

(ʨʝʡʦʢ) ʜʦʚʙʘʯʘʤʠ ʥʘ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʇʨʠʥʮʠʧʦʚʘ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʟʫʙʦʜʦʚʙʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩ. 5.8. ʅʘ ʮʴʦʤʫ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʽ ʥʘʧʨʷʤʢʠ ʦʩʥʦʚʥʠʭ ʨʫʭʽʚ 

ʜʦʚʙʘʯʘ ʽ ʟʘʛʦʪʦʚʢʠ. ɼʦʚʙʘʯ ʽ ʢʦʣʝʩʦ ʙʝʟʫʧʠʥʥʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ 
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ʩʚʦʾʭ ʦʩʝʡ, ʚʠʢʦʥʫʶʯʠ ʨʫʭʠ ʦʙʢʘʪʫʚʘʥʥʷ II  ʽ III  ʟ ʦʜʥʘʢʦʚʦʶ ʦʙʝʨʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ (ʢʦʣʦʚʘ ʧʦʜʘʯʘ). ɼʦʚʙʘʯ ʤʘʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ IV . 

ʇʨʠ ʚʨʽʟʘʥʥʽ ʥʘ ʥʝʦʙʭʽʜʥʫ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ ʜʦʚʙʘʯ ʦʜʝʨʞʫʻ ʨʫʭ I. ʇʽʜ 

ʯʘʩ ʭʦʜʫ ʜʦʚʙʘʯʘ ʚʚʝʨʭ ʜʣʷ ʫʩʫʥʝʥʥʷ ʰʚʠʜʢʦʛʦ ʟʘʪʫʧʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ 

ʽ ʧʩʫʚʘʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʥʘʜʘʻʪʴʩʷ ʨʫʭ V ʜʣʷ 

ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʝʩʘ ʚʽʜ ʜʦʚʙʘʯʘ. ʋ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʝʨʩʪʘʪʽʚ ʧʨʠ 

ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ ʚʽʜʚʦʜʠʪʴʩʷ ʜʦʚʙʘʯ. 
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ʈʠʩ. 5.8. ʉʭʝʤʘ ʟʫʙʦʜʦʚʙʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ (ʘ) ʽ ʥʘʧʨʷʤʢʠ ʦʩʥʦʚʥʠʭ 

ʨʫʭʽʚ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ ʧʨʷʤʦʟʫʙʠʭ ʢʦʣʽʩ ʜʦʚʙʘʯʘʤʠ 

(ʙ): 

1 ï ʜʦʚʙʘʯ; 

2 ï ʢʦʣʝʩʦ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ; 

3 ï ʜʽʣʠʣʴʥʘ ʯʝʨʚôʷʯʥʘ ʧʘʨʘ ʰʧʠʥʜʝʣʷ ʜʦʚʙʘʯʘ; 

4 ï ʟʤʽʥʥʽ ʢʦʣʝʩʘ; 

5 ï ʜʽʣʠʣʴʥʘ ʯʝʨʚôʷʯʥʘ ʧʘʨʘ ʩʪʦʣʘ 
 

ɼʦʚʙʘʯ ï ʮʝ ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʤʘʻ ʬʦʨʤʫ ʰʝʩʪʝʨʥʽ ʪʦʛʦ ʞ 

ʤʦʜʫʣʷ, ʱʦ ʽ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ. 

ɼʦʚʙʘʯʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʦʚʙʘʥʥʷ. 

ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʛʚʠʥʪʦʚʠʤʠ ʟʫʙʘʤʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦʚʙʘʯʽ ʪʘʢʦʞ ʽʟ ʛʚʠʥʪʦʚʠʤʠ ʟʫʙʘʤʠ ʽ ʟ ʪʠʤʠ ʞ ʢʫʪʘʤʠ 

ʧʽʜʡʦʤʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ, ʱʦ ʡ ʫ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʥʘʨʽʟʘʶʪʴʩʷ. ɸʣʝ 

ʧʨʠ ʮʴʦʤʫ ʜʦʚʙʘʯʽ ʦʪʨʠʤʫʶʪʴ ʜʦʜʘʪʢʦʚʝ ʦʙʝʨʪʘʥʥʷ ʧʦ ʛʚʠʥʪʦʚʽʡ ʣʽʥʽʾ 

ʚʽʜ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʧʽʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʰʧʠʥʜʝʣʴʥʠʭ 

ʚʫʟʣʽʚ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʧʦʜʘʯʘ ʜʦʚʙʘʯʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ:  

ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʦʜʦʚʦʛʦ ʛʚʠʥʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʽʣʠʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ (ʫ ʚʝʣʠʢʠʭ ʚʝʨʩʪʘʪʘʭ);  
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ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʟ ʪʨʴʦʭ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʧʽʨʽʚ, ʧʨʠʯʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʦʧʽʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʣʘ ʭʦʜʽʚ, ʱʦ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʧʦʚʥʦʛʦ ʧʨʦʬʽʣʶ ʟʫʙʽʚ. 

ʇʽʜ ʭʦʜʦʤ ʪʫʪ ʨʦʟʫʤʽʻʪʴʩʷ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʨʽʟʘʥʥʷ. 

ʆʙʨʦʙʢʘ ʟʘ ʦʜʠʥ ʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʤʦʜʫʣʝʤ 1ï

2 ʤʤ, ʟʘ ʜʚʘ ʭʦʜʠ ï ʟ ʤʦʜʫʣʝʤ 2,25ï4 ʤʤ, ʦʙʨʦʙʢʘ ʟʘ ʪʨʠ ʭʦʜʠ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʤʦʜʫʣʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 4 ʤʤ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʤʝʥʰʠʭ ʤʦʜʫʣʷʭ, ʘʣʝ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʪʦʯʥʦʩʪʽ ʪʘ 

ʰʦʨʩʪʢʦʩʪʽ ʦʙʨʦʙʢʠ. 

ɿʚʠʯʘʡʥʦ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʥʘʚʽʪʴ ʩʝʨʝʜʥʽʭ ʤʦʜʫʣʽʚ ʧʦʧʝʨʝʜʥʴʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʯʠʩʪʦʚʘ ʦʙʨʦʙʢʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘ ʦʜʠʥïʜʚʘ ʭʦʜʠ. 

ʇʦʧʝʨʝʜʥʻ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʥʘ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʯʘʩʪʦ ʙʫʚʘʻ 

ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʥʽʞ ʥʘ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʇʨʠ ʦʙʨʦʙʮʽ 

ʟʫʙʽʚ ʟ ʤʦʜʫʣʝʤ 5 ʤʤ ʽ ʙʽʣʴʰʝ, ʢʦʣʠ ʟʥʽʤʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʰʘʨ ʤʝʪʘʣʫ, 

ʟʫʙʦʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ, ʥʽʞ ʟʫʙʦʜʦʚʙʘʣʴʥʽ. ʇʨʠ 

ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ ʟ ʤʦʜʫʣʝʤ ʜʦ 2,5 ʤʤ, ʢʦʣʠ ʤʝʪʘʣʫ ʟʥʽʤʘʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ 

ʤʘʣʦ, ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʽ ʪʦʯʥʠʤʠ ʻ ʟʫʙʦʜʦʚʙʘʣʴʥʽ ʚʝʨʩʪʘʪʠ. ʇʨʠ 

ʦʙʨʦʙʮʽ ʟʫʙʽʚ ʩʝʨʝʜʥʽʭ ʤʦʜʫʣʽʚ (ʚʽʜ 2,5 ʜʦ 5 ʤʤ) ʟʫʙʦʬʨʝʟʝʨʥʽ ʪʘ 

ʟʫʙʦʜʦʚʙʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʚʥʦʮʽʥʥʠʤʠ, 

ʘʣʝ ʜʦʮʽʣʴʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʫʙʦʬʨʝʟʝʨʥʽ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʰʚʠʜʢʦʭʽʜʥʽ ʟʫʙʦʜʦʚʙʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟ 

ʯʠʩʣʦʤ ʭʦʜʽʚ ʜʦʚʙʘʯʘ 600ï700 ʟʘ ʭʚʠʣʠʥʫ ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʫʙʦʥʘʨʽʟʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘ 

ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʠʩʢʦʚʠʤʠ ʜʦʚʙʘʯʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ h ï ʛʣʠʙʠʥʘ ʟʘʧʘʜʠʥʠ, ʷʢʘ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʽʞ ʟʫʙʘʤʠ, ʤʤ;  

 Sp ï ʨʘʜʽʘʣʴʥʘ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʜʦʚʙʘʯʘ, ʤʤ/ʧʦʜʚ.ʭʽʜ; 

 n ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʜʦʚʙʘʯʘ, ʧʦʜʚ.ʭʽʜ/ʭʚ;  

 t ï ʢʨʦʢ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ;  

 z ï ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ; 

 
Sk ï ʢʨʫʛʦʚʘ ʧʦʜʘʯʘ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʥʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ 

ʜʦʚʙʘʯʘ, ʤʤ; 
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I  ï ʯʠʩʣʦ ʦʙʢʘʪʽʚ (ʭʦʜʽʚ), ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʦʛʦ 

ʢʦʣʝʩʘ; 

 m ï ʤʦʜʫʣʴ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʫʙʦʜʦʚʙʘʥʥʷ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ 

ʧʦʻʜʥʘʥʥʽ ʯʦʨʥʦʚʦʛʦ ʽ ʯʠʩʪʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʢʦʣʽʩ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʭ (ʨʠʩ. 5.9, ʘ) ʯʠ ʪʨʴʦʭ ʜʦʚʙʘʯʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʘ ʰʪʦʩʝʣʽ ʟʫʙʦʜʦʚʙʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʪʦʨʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʜʦʚʙʘʯʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘ 

1ï3 ʤʤ ʙʽʣʴʰʦʶ ʟʘ ʰʠʨʠʥʫ ʚʽʥʮʷ b. ɺʝʨʭʥʽʡ ʜʦʚʙʘʯ ʩʣʫʞʠʪʴ ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʬʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʢʦʣʝʩʘ. ʅʠʞʥʽʡ ʜʦʚʙʘʯ 

ʧʝʨʝʰʣʽʬʦʚʫʶʪʴ ʪʘʢ, ʱʦʙ ʰʠʨʠʥʘ ʽ ʚʠʩʦʪʘ ʟʫʙʽʚ ʡʦʛʦ ʙʫʣʘ ʙ ʤʝʥʰʦʶ 

ʟʘ ʰʠʨʠʥʫ ʽ ʚʠʩʦʪʫ ʟʫʙʽʚ ʚʝʨʭʥʴʦʛʦ ʜʦʚʙʘʯʘ. 

ʅʘ ʨʠʩ. 5.9, ʙ ʧʦʢʘʟʘʥʝ ʦʜʥʦʯʘʩʥʝ ʜʦʚʙʘʥʥʷ ʜʚʦʤʘ ʜʦʚʙʘʯʘʤʠ 

ʜʚʦʭ ʚʽʥʮʽʚ ʙʣʦʢʦʚʦʛʦ ʢʦʣʝʩʘ. 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ 

ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʤʦʜʫʣʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʽ ʜʦʚʙʘʯʽ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʦ 

ʯʦʨʥʦʚʝ ʽ ʯʠʩʪʦʚʝ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʜʦʚʙʘʯʘ. ʋ ʪʘʢʠʭ 

ʜʦʚʙʘʯʽʚ ʯʘʩʪʠʥʘ ʟʫʙʽʚ, ʱʦ ʤʘʶʪʴ ʟʤʝʥʰʝʥʫ ʪʦʚʱʠʥʫ, ʩʣʫʞʠʪʴ ʜʣʷ 

ʯʦʨʥʦʚʦʛʦ ʜʦʚʙʘʥʥʷ, ʽʥʰʘ ʯʘʩʪʠʥʘ ï ʜʣʷ ʯʠʩʪʦʚʦʛʦ, ʢʽʥʮʝʚʦʛʦ. ʂʨʽʤ 

ʪʦʛʦ, ʥʘ ʜʦʚʙʘʯʽ ʚʠʢʦʥʘʥʘ ʜʽʣʷʥʢʘ ʙʝʟ ʟʫʙʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʽʤʘʪʠ 

ʦʙʨʦʙʣʝʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʦʧʨʘʚʢʠ ʽ ʥʘʜʷʛʘʪʠ ʟʘʛʦʪʦʚʢʫ ʥʘ ʦʧʨʘʚʢʫ 

ʙʝʟ ʚʽʜʚʝʜʝʥʥʷ ʰʧʠʥʜʝʣʷ ʟ ʜʦʚʙʘʯʝʤ. 

ʅʘ ʨʠʩ. 5.9, ʚ ʧʦʢʘʟʘʥʝ ʦʜʥʦʯʘʩʥʝ ʟʫʙʦʜʦʚʙʘʥʥʷ ʰʝʩʪʠ ʟʘʛʦʪʦʚʦʢ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʜʦʚʙʘʯʝʤ. 

ʂʦʤʙʽʥʦʚʘʥʽ ʜʦʚʙʘʯʽ ʧʨʠʜʘʪʥʽ ʪʽʣʴʢʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ ʟ ʚʠʟʥʘʯʝʥʠʤ ʯʠʩʣʦʤ ʟʫʙʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʂʦʤʙʽʥʦʚʘʥʽ ʜʦʚʙʘʯʽ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʚʝʣʠʢʠʤ 

ʯʠʩʣʦʤ ʟʫʙʽʚ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʮʠʭ ʜʦʚʙʘʯʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʨʽʚʥʦʶ ʧʦʜʚʦʻʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ. 

ɿʫʙʦʜʦʚʙʘʣʴʥʽ ʚʝʨʩʪʘʪʠ, ʧʦʨʷʜ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʜʘʶʪʴ 

ʪʘʢʦʞ ʯʠʩʪʫ ʦʙʨʦʙʣʝʥʫ ʧʦʚʝʨʭʥʶ ʟʫʙʽʚ 7ï8 ʢʚʘʣʽʪʝʪʽʚ ʪʦʯʥʦʩʪʽ. ʅʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʚʦʤʘ ʩʧʽʨʘʣʴʥʠʤʠ 

ʜʦʚʙʘʯʘʤʠ ʥʘʨʽʟʘʶʪʴ ʟʫʙʠ ʰʝʚʨʦʥʥʠʭ ʢʦʣʽʩ (ʨʠʩ. 5.9, ʛ). 
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ʈʠʩ. 5.9. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʜʦʚʙʘʯʘʤʠ: 

ʘ ï ʯʦʨʥʦʚʝ ʽ ʯʠʩʪʦʚʝ ʜʦʚʙʘʥʥʷ; 

ʙ ï ʦʜʥʦʯʘʩʥʝ ʜʦʚʙʘʥʥʷ ʜʚʦʭ ʢʦʣʽʩ; 

ʚ ï ʦʜʥʦʯʘʩʥʝ ʜʦʚʙʘʥʥʷ ʰʝʩʪʠ ʢʦʣʽʩ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʜʦʚʙʘʯʝʤ; 

ʛ ï ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʰʝʚʨʦʥʥʦʛʦ ʢʦʣʝʩʘ; 

ʜ ï ʜʦʚʙʘʥʥʷ ʜʚʦʚʽʥʮʝʚʦʛʦ ʢʦʣʝʩʘ; 

ʝ ï ʜʦʚʙʘʥʥʷ ʛʨʝʙʽʥʢʦʶ; 

ʻ ï ʜʦʚʙʘʥʥʷ ʙʘʛʘʪʦʨʽʟʮʝʚʦʶ ʛʦʣʦʚʢʦʶ; 

ʞ ï ʦʜʥʦʯʘʩʥʝ ʜʦʚʙʘʥʥʷ ʽ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʫʙʽʚ 

ʜʚʦʭ ʢʦʣʽʩ; 

ʟ ï ʦʙʨʦʙʢʘ ʟʫʙʽʚ ʥʘ ʜʦʚʙʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ 
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ʅʘ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʤʦʞʣʠʚʝ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʥʘ ʙʣʦʢʘʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 4 ʚʽʥʮʷʤʠ ʧʨʠ ʱʽʣʴʥʦʤʫ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʽ, ʢʦʣʠ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʥʝʤʦʞʣʠʚʝ. 

ʅʘ ʨʠʩ. 5.9, ʜ ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʝ ʧʦʣʦʞʝʥʥʷ ʬʨʝʟʠ 4, ʱʦ ʥʝ ʤʦʞʝ 

ʥʝ ʥʘʜʨʽʟʘʪʠ ʟʫʙ ʥʘ ʚʽʥʮʽ 1 ʢʦʣʝʩʘ ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʬʨʝʟʠ. ʎʝ 

ʟʫʤʦʚʣʝʥʝ ʜʦʩʠʪʴ ʤʘʣʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʚʽʥʮʷʤʠ 3 ʽ 1. ʎʝʡ ʞʝ ʚʽʥʝʮʴ 

ʫʩʧʽʰʥʦ ʥʘʨʽʟʘʻʪʴʩʷ ʜʦʚʙʘʯʝʤ 2, ʜʣʷ ʚʠʭʦʜʫ ʷʢʦʛʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ 2ï

4 ʤʤ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʤʦʞʣʠʚʝ ʥʘʨʽʟʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʧʨʷʤʠʤʠ, ʢʦʩʠʤʠ ʽ ʛʚʠʥʪʦʚʠʤʠ ʟʫʙʘʤʠ ʥʘ 

ʟʫʙʦʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʚʙʘʯʽʚ ʫ ʚʠʛʣʷʜʽ ʛʨʝʙʽʥʦʢ 

ʘʙʦ ʨʝʡʦʢ (ʨʠʩ. 5.9, ʝ). ɰʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʟʘʪʦʯʫʚʘʥʥʷ ʧʨʦʩʪʽʰʝ, ʥʽʞ 

ʜʦʚʙʘʯʽʚ. 

ɿʫʙʦʩʪʨʫʛʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʛʨʝʙʽʥʢʘʤʠ 

ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʦʙʢʘʪʫʚʘʥʥʷ. 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʢʦʩʠʤʠ ʟʫʙʘʤʠ ʩʫʧʦʨʪ ʟ ʛʨʝʙʽʥʢʦʶ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʢʫʪ ʥʘʭʠʣʫ ʟʫʙʽʚ. 

ɻʨʝʙʽʥʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʪʨʴʦʭ ʪʠʧʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʜʫʣʷ ʽ 

ʭʘʨʘʢʪʝʨʫ ʦʙʨʦʙʢʠ:  

ï ʦʙʜʠʨʥʽ ï ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ; 

ï ʚʠʢʽʥʯʫʚʘʣʴʥʽ ï ʜʣʷ ʯʠʩʪʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ; 

ï ʰʣʽʬʫʚʘʣʴʥʽ ï ʜʣʷ ʟʫʙʽʚ, ʷʢʽ ʧʽʩʣʷ ʥʘʨʽʟʘʥʥʷ ʙʫʜʫʪʴ ʰʣʽʬʫʚʘʪʠʩʴ. 

ʆʙʜʠʨʥʽ ʛʨʝʙʽʥʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʤʝʥʰʦʾ ʰʠʨʠʥʠ, ʥʽʞ 

ʚʠʢʽʥʯʫʚʘʣʴʥʽ. ʇʽʩʣʷ ʦʙʜʠʨʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ ʜʦ 0,5 

ʤʤ ʥʘ ʩʪʦʨʦʥʫ. 

ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʛʨʝʙʽʥʢʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʽʜʢʦ ʯʝʨʝʟ ʤʝʥʰʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʨʽʟʘʥʥʷʤ ʜʠʩʢʦʚʠʤʠ ʜʦʚʙʘʯʘʤʠ ʽ 

ʯʝʨʚôʷʯʥʠʤʠ ʬʨʝʟʘʤʠ. 

ɼʦʚʙʘʥʥʷ ʟʫʙʽʚ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʛʦʣʦʚʦʢ (ʨʠʩ. 5.9, ʻ) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʩʽ ʟʫʙʠ ʚʠʛʦʪʦʚʣʝʥʦʛʦ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʦʙʨʦʙʣʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʥʘʙʦʨʦʤ ʧʨʦʬʽʣʴʥʠʭ ʨʽʟʮʽʚ, 

ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʢʦʣʝʩʘ. 

ʈʽʟʮʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʪʦʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʧʘʟʘʭ ʥʝʨʫʭʦʤʦʾ ʨʽʟʮʝʚʦʾ 

ʛʦʣʦʚʢʠ. ɿʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʧʨʘʚʢʫ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ, ʷʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʽ ʤʘʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʚʝʨʭ ʽ ʚʥʠʟ. 

ʂʦʣʠ ʦʧʨʘʚʢʘ ʧʨʠ ʢʦʞʥʦʤʫ ʭʦʜʽ ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ, ʟʘʛʦʪʦʚʢʘ ʧʨʦʭʦʜʠʪʴ 

ʚʩʝʨʝʜʠʥʫ ʥʝʨʫʭʦʤʦʾ ʨʽʟʮʝʚʦʾ ʛʦʣʦʚʢʠ ʽ ʚʩʽ ʨʽʟʮʽ ʦʜʥʦʯʘʩʥʦ ʥʘʨʽʟʘʶʪʴ 

ʟʫʙʠ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʚʩʽ ʨʽʟʮʽ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ 

ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦʙʪʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʘʯʘ ʜʦ ʮʝʥʪʨʘ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ. ʂʦʣʠ ʦʧʨʘʚʢʘ ʧʨʠ ʢʦʞʥʦʤʫ ʭʦʜʽ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 126 

 

 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʥʠʟ, ʨʽʟʮʽ ʚ ʛʦʣʦʚʮʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʟʘʜʥʽʭ ʧʦʚʝʨʭʦʥʴ ʨʽʟʮʽʚ ʦʙ ʦʙʨʦʙʣʶʚʘʥʫ 

ʧʦʚʝʨʭʥʶ ʟʫʙʽʚ. 

ʇʨʠ ʪʘʢʦʤʫ ʤʝʪʦʜʽ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʨʦʬʽʣʴ ʨʽʟʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʧʽʶʻʪʴʩʷ ʥʘ ʟʘʧʘʜʠʥʘʭ ʟʫʙʽʚ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʢʦʣʝʩʘ. 

ʇʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ ʟʘ ʨʘʭʫʥʦʢ ʦʜʥʦʯʘʩʥʦʛʦ ʜʦʚʙʘʥʥʷ ʚʩʽʭ ʟʘʧʘʜʠʥ 

ʟʫʙʽʚ ʢʦʣʝʩʘ ʚʝʨʩʪʘʪʠ, ʷʢʽ ʥʘʨʽʟʘʶʪʴ ʟʫʙʠ ʮʠʤ ʤʝʪʦʜʦʤ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʝʣʠʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʫʙʦʦʙʨʦʙʥʠʤʠ 

ʚʝʨʩʪʘʪʘʤʠ. ʊʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʥʘ ʥʠʭ ʧʨʠ ʮʴʦʤʫ ʥʠʞʯʘ. ʊʦʤʫ ʥʘ ʪʘʢʠʭ 

ʚʝʨʩʪʘʪʘʭ ʚʠʢʦʥʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʦʧʝʨʝʜʥʻ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ, ʷʢʽ 

ʧʽʜʣʷʛʘʶʪʴ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ. 

ɿʫʙʦʦʙʨʦʙʥʽ ʚʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ, ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʦʤʫ ʚʠʧʫʩʢʫ ʦʜʥʘʢʦʚʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʪʦʤʫ ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʯʠʩʣʘ ʟʫʙʽʚ ʽ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ 

ʢʦʣʝʩʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʠʡ ʢʦʤʧʣʝʢʪ ʩʧʝʮʽʘʣʴʥʠʭ ʨʽʟʮʽʚ. ʄʦʜʝʣʽ 

ʚʝʨʩʪʘʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʥʘʩʪʫʧʥʽ: 5110, 5120, 5130 

ʪʦʱʦ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʦʜʥʦʯʘʩʥʦʛʦ ʥʘʨʽʟʘʥʥʷ ʚʩʽʭ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʙʘʛʘʪʦʨʽʟʮʝʚʠʤʠ ʛʦʣʦʚʢʘʤʠ ʥʘ ʟʫʙʦʜʦʚʙʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ h ï ʛʣʠʙʠʥʘ ʟʘʧʘʜʠʥʠ, ʷʢʘ ʥʘʨʽʟʘʻʪʴʩʷ ʤʽʞ ʟʫʙʘʤʠ, ʤʤ;  

 
Sʨʘʜ ï ʨʘʜʽʘʣʴʥʘ ʧʦʜʘʯʘ ʨʽʟʮʽʚ ʥʘ ʛʣʠʙʠʥʫ ʟʘʧʘʜʠʥʠ, ʷʢʘ 

ʥʘʨʽʟʘʻʪʴʩʷ, ʟʘ ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʟʘʛʦʪʦʚʢʠ, ʤʤ/ʧʦʜʚ.ʭʽʜ;  

 n ï ʯʠʩʣʦ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʟʘʛʦʪʦʚʢʠ, ʧʦʜʚ.ʭʽʜ/ʭʚ. 

   

ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʙʣʦʢʦʚʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʥʘʨʽʟʘʥʥʷ 

ʯʝʨʚôʷʯʥʠʤʠ ʬʨʝʟʘʤʠ ʟʫʙʽʚ ʙʽʣʴʰʦʛʦ ʚʽʥʮʷ, ʘ ʜʦʚʙʘʯʘʤʠ ï ʤʝʥʰʦʛʦ 

(ʨʠʩ. 5.9, ʞ). ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʟʘʡʤʘʥʫ ʚʝʨʩʪʘʪʦʤ ʚʠʨʦʙʥʠʯʫ 

ʧʣʦʱʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ. 

ɺ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʪʘ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʟʫʙʽʚ ʥʝʪʦʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʚʙʘʣʴʥʽ (ʨʠʩ. 5.9, ʟ) 

ʘʙʦ ʩʪʨʫʛʘʣʴʥʽ ʚʝʨʩʪʘʪʠ. ʌʘʩʦʥʥʽ ʨʽʟʮʽ, ʱʦ ʬʦʨʤʫʶʪʴ ʧʨʦʬʽʣʴ ʟʫʙʽʚ, 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʦʬʽʣʴ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʘʜʠʥʘʤ ʟʫʙʘ ʢʦʣʝʩʘ. ʈʽʟʝʮʴ 

ʚʠʢʦʥʫʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʘ ʟʘʛʦʪʦʚʢʘ ʟʘ ʢʦʞʝʥ 

ʧʦʜʚʽʡʥʠʡ ʭʽʜ ʨʽʟʮʷ ʦʜʝʨʞʫʻ ʧʝʨʽʦʜʠʯʥʝ ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ (ʨʫʭ 
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ʧʦʜʘʯʽ). ʇʽʩʣʷ ʥʘʨʽʟʘʥʥʷ ʟʘʧʘʜʠʥʠ ʟʫʙʘ ʟʘʛʦʪʦʚʢʘ ʧʨʠʡʤʘʻ ʚʠʭʽʜʥʝ 

ʧʦʣʦʞʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʽʣʠʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʛʦʪʦʚʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʥʘ ʦʜʠʥ ʟʫʙ, ʧʦʪʽʤ ʥʘʨʽʟʘʻʪʴʩʷ ʩʫʩʽʜʥʷ ʟʘʧʘʜʠʥʘ ʟʫʙʘ ʽ ʪ.ʜ. ʊʘʢʠʡ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʽʥʦʜʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʨʝʤʦʥʪʫ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʙʦʥʘʨʽʟʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ 

ʚʝʨʩʪʘʪʽʚ. 
 

5.3. ʅʘʨʽʟʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʝʪʦʜʦʤ ʟʫʙʦʪʦʯʽʥʥʷ 
 

ʄʝʪʦʜ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʟʫʙʦʪʦʯʽʥʥʷʤ, ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʧʨʷʤʠʭ ʽ ʢʦʩʠʭ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘ 

ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʚʙʘʯʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʷʢ ʙʘʛʘʪʦʨʽʟʮʝʚʠʡ ʽʥʩʪʨʫʤʝʥʪ. 

ɿʘʯʝʧʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʽʟ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʯʝʧʣʝʥʥʷ ʜʚʦʭ ʛʚʠʥʪʦʚʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʧʨʠ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʟʜʦʚʞʥʻ ʢʦʚʟʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʟʫʙʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 

ï ʨʫʭ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ. 

ʅʘ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʤʽʩʪʴ ʯʝʨʚôʷʯʥʠʭ ʬʨʝʟ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʦʚʙʘʯʽ ʧʽʜ ʢʫʪʦʤ (ʨʠʩ. 5.10) ʜʦ ʦʩʽ ʟʘʛʦʪʦʚʢʠ. ʂʫʪʠ 

ʜʦʚʙʘʯʘ ʽ ʟʘʛʦʪʦʚʢʠ 

ʧʽʜʙʠʨʘʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʨʽʟʥʠʮʷ ʤʽʞ ʢʫʪʘʤʠ 

ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʽʥʩʪʨʫʤʝʥʪʘ 

ʽ ʟʘʛʦʪʦʚʢʠ ʥʝ ʜʦʨʽʚʥʶʚʘʣʘ 

ʥʫʣʶ. 

ʅʘʨʽʟʘʥʥʷ ʧʨʷʤʠʭ ʟʫʙʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʩʦʟʫʙʠʤʠ 

ʜʦʚʙʘʯʘʤʠ (ʨʠʩ. 5.10, ʘ), ʘ 

ʥʘʨʽʟʘʥʥʷ ʢʦʩʠʭ ʟʫʙʽʚ ʟ 

ʢʫʪʦʤ ʥʘʭʠʣʫ 45° ï 

ʧʨʷʤʦʟʫʙʠʤʠ ʜʦʚʙʘʯʘʤʠ 

(ʨʠʩ. 5.10, ʙ). 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ 2ï4 ʨʘʟʠ ʚʠʱʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ ʦʜʥʦʟʘʭʽʜʥʦʶ ʬʨʝʟʦʶ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ ʟʫʙʦʪʦʯʽʥʥʷʤ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʈʠʩ. 5.10. ɿʫʙʦʪʦʯʽʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʢʦʩʦʟʫʙʠʤ ʜʦʚʙʘʯʝʤ; 

ʙ ï ʧʨʷʤʦʟʫʙʠʤ ʜʦʚʙʘʯʝʤ 

ʽʥʩʪʨ 

 

ʘ) ʙ) 

 

  S  S 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʟʫʙʘ, ʷʢʠʡ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ; 

 ln ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ, ʤʤ; 

 z ï ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ; 

 S ï ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ, ʤʤ/ʦʙ; 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʦʚʙʘʯʘ, ʭʚ-1; 

 zʜ ï ʯʠʩʣʦ ʟʫʙʽʚ ʜʦʚʙʘʯʘ. 

 

5.4. ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʬʘʩʦʥʥʠʭ 

ʩʢʣʘʜʥʠʭ ʬʦʨʤ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ. 

ʊʦʤʫ ʮʝʡ ʩʧʦʩʽʙ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ. 

ʆʙʨʦʙʢʘ ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʟʘʧʘʜʠʥ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʟʫʙʘʤʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʟ ʧʨʦʬʽʣʝʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʦʬʽʣʶ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʭʦʜʫ 

ʧʨʦʪʷʞʢʠ, ʟʘ ʷʢʠʡ ʚʦʥʘ ʦʙʨʦʙʣʷʻ ʟʘʧʘʜʠʥʫ ʤʽʞ ʜʚʦʤʘ ʯʠ ʜʝʢʽʣʴʢʦʤʘ 

ʟʫʙʘʤʠ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʪʷʞʢʠ), ʟʘʛʦʪʦʚʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʣʠʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʩʪʦʣʘ. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʥʘʨʽʟʘʶʪʴʩʷ ʟʫʙʠ ʚʽʥʮʽʚ 

ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʦʪʷʞʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟ ʢʨʫʛʣʠʤ 

ʧʦʚʦʨʦʪʥʠʤ ʩʪʦʣʦʤ. ʇʨʠ 

ʮʴʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʜʦʩʠʪʴ 

ʪʦʯʥʠʡ ʧʨʦʬʽʣʴ ʟʫʙʽʚ, ʘʣʝ 

ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ 

ʢʨʦʢʫ ʚʘʞʢʦ ʯʝʨʝʟ ʧʦʭʠʙʢʠ 

ʜʽʣʠʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʩʪʦʣʘ. 

ʇʨʦʪʷʞʢʘʤʠ ʦʙʨʦʙʣʷʶʪʴʩʷ 

ʟʫʙʯʘʩʪʽ ʩʝʢʪʦʨʠ ʥʘ ʟʚʠʯʘʡʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʇʨʠ ʮʴʦʤʫ ʟʘ ʦʜʠʥ ʭʽʜ ʧʨʦʪʷʞʢʠ 2 

ʥʘʨʽʟʘʶʪʴʩʷ ʚʩʽ ʟʫʙʠ ʩʝʢʪʦʨʽʚ ʙʝʟ ʾʭ ʧʦʚʦʨʦʪʫ. 

ʅʘ ʨʠʩ. 5.11 ʧʦʢʘʟʘʥʝ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʫʙʽʚ ʩʝʢʪʦʨʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʦʙʨʦʙʢʠ ʟʫʙʯʘʩʪʠʭ ʩʝʢʪʦʨʽʚ ʽ ʪʦʯʥʽʩʪʴ ʧʦ ʧʨʦʬʽʣʶ ʽ 

ʢʨʦʢʫ ʟʫʙʽʚ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʽ. 

ʈʠʩ. 5.11. ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʫʙʽʚ 

ʩʝʢʪʦʨʘ: 

1 ï ʟʘʛʦʪʦʚʢʘ ʩʝʢʪʦʨʘ; 

2 ï ʧʨʦʪʷʞʢʘ; 

3 ï ʧʨʦʪʷʛʥʫʪʠʡ ʩʝʢʪʦʨ 

 

1 

2 

3 
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ʆʜʥʦʯʘʩʥʝ ʧʨʦʪʷʛʫʚʘʥʥʷ ʚʩʽʭ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʝ ʤʘʻ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʪʷʞʦʢ ʽ 

ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʩʪʨʫʞʢʠ. 

 

5.5. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ɼʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 7ï8 ʩʪʫʧʝʥʽʚ ʪʦʯʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʽ ʩʧʝʮʽʘʣʴʥʽ ʟʫʙʦʥʘʨʽʟʥʽ ʚʝʨʩʪʘʪʠ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʾʭ ʢʦʥʽʯʥʽ 

ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʟ ʧʨʷʤʠʤʠ ʽ ʢʦʩʠʤʠ ʟʫʙʘʤʠ ʤʦʞʥʘ ʥʘʨʽʟʘʪʠ ʥʘ 

ʫʥʽʚʝʨʩʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʣʠʣʴʥʠʭ ʛʦʣʦʚʦʢ 

ʜʠʩʢʦʚʠʤʠ ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ, ʟʚʠʯʘʡʥʦ, ʟ ʙʽʣʴʰ ʥʠʟʴʢʦʶ ʪʦʯʥʽʩʪʶ 

ʦʙʨʦʙʢʠ. 

ɿʘʛʦʪʦʚʢʘ 1 ʢʦʥʽʯʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʧʨʘʚʮʽ 

ʫ ʰʧʠʥʜʝʣʴ ʜʽʣʠʣʴʥʦʾ ʛʦʣʦʚʢʠ 2 (ʨʠʩ. 5.12, ʘ). ʐʧʠʥʜʝʣʴ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʦʪʠ, ʧʦʢʠ ʪʚʽʨʥʘ ʟʘʧʘʜʠʥʘ ʤʽʞ ʜʚʦʤʘ ʟʫʙʘʤʠ 

ʥʝ ʟʘʡʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʅʘʨʽʟʘʶʪʴʩʷ ʟʫʙʠ ʟʚʠʯʘʡʥʦ ʟʘ ʪʨʠ 

ʭʦʜʠ (ʧʨʠ ʤʘʣʠʭ ʤʦʜʫʣʷʭ ï ʟʘ ʜʚʘ ʭʦʜʠ). ʇʨʠ ʧʝʨʰʦʤʫ ʭʦʜʽ 

ʬʨʝʟʝʨʫʻʪʴʩʷ ʟʘʧʘʜʠʥʘ ʤʽʞ ʟʫʙʘʤʠ ʰʠʨʠʥʦʶ b2 (ʨʠʩ. 5.12, ʙ), ʧʨʠʯʦʤʫ 

ʬʦʨʤʘ ʬʨʝʟʠ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʟʘʧʘʜʠʥʠ ʥʘ ʾʾ ʚʫʟʴʢʦʤʫ ʢʽʥʮʽ.  

ɼʨʫʛʠʡ ʭʽʜ ʚʠʢʦʥʫʻʪʴʩʷ ʤʦʜʫʣʴʥʦʶ ʬʨʝʟʦʶ, ʧʨʦʬʽʣʴ ʷʢʦʾ 

ʚʽʜʧʦʚʽʜʘʻ ʟʦʚʥʽʰʥʴʦʤʫ ʧʨʦʬʽʣʶ ʟʫʙʘ. ʉʪʽʣ ʧʨʠ ʮʴʦʤʫ ʨʘʟʦʤ ʟ 

ʜʽʣʠʣʴʥʦʶ ʛʦʣʦʚʢʦʶ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʢʫʪ a: 
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ʜʝ b1 ʽ b2 ï h ʠʨʠʥʘ ʟʘʧʘʜʠʥʠ ʤʽʞ ʟʫʙʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʾʾ 

ʰʠʨʦʢʦʤʫ ʪʘ ʚʫʟʴʢʦʤʫ ʢʽʥʮʽ, ʤʤ; 

   l  ï ʜʦʚʞʠʥʘ ʟʘʧʘʜʠʥʠ, ʤʤ. 

ʇʨʠ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ ʬʨʝʟʝʨʫʶʪʴʩʷ ʚʩʽ ʣʽʚʽ ʩʪʦʨʦʥʠ ʟʫʙʽʚ 

(ʧʣʦʱʘʜʢʘ 1 ʥʘ ʨʠʩ. 5.12, ʙ). ɿʘ ʪʨʝʪʽʡ ʭʽʜ ʬʨʝʟʝʨʫʶʪʴʩʷ ʚʩʽ ʧʨʘʚʽ 

ʩʪʦʨʦʥʠ ʟʫʙʽʚ (ʧʣʦʱʘʜʢʘ 2), ʜʣʷ ʯʦʛʦ ʜʽʣʠʣʴʥʘ ʛʦʣʦʚʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ 

ʪʦʡ ʞʝ ʢʫʪ, ʘʣʝ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɿʘʟʥʘʯʝʥʠʡ ʩʧʦʩʽʙ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʡ, ʘ ʪʦʯʥʽʩʪʴ 

ʦʙʨʦʙʢʠ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʙʣʠʟʥʦ 10 ʩʪʫʧʝʥʶ. 

ʅʘ ʨʠʩ. 5.12, ʚ ʧʦʢʘʟʘʥʝ ʧʦʧʝʨʝʜʥʻ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʫʙʽʚ ʪʨʴʦʭ 

ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʦʜʥʦʯʘʩʥʦ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ. ɺʝʨʩʪʘʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʪʘ ʦʜʥʦʯʘʩʥʦʛʦ ʧʦʚʦʨʦʪʫ ʚʩʽʭ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ. 
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ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʥʘʨʽʟʘʥʥʽ ʧʨʷʤʦʟʫʙʠʭ 

ʢʦʥʽʯʥʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ ʤʦʜʫʣʴʥʠʤʠ ʬʨʝʟʘʤʠ ʥʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʈʠʩ. 5.12. ɿʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʧʨʘʚʮʽ; 

ʙ ï ʩʭʝʤʘ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘʧʘʜʠʥʠ ʤʽʞ ʟʫʙʘʤʠ; 

ʚ ï ʦʙʨʦʙʢʘ ʦʜʥʦʯʘʩʥʦ ʪʨʴʦʭ ʟʘʛʦʪʦʚʦʢ; 

ʛ ï ʦʙʨʦʙʢʘ ʦʜʥʽʻʾ ʟʘʛʦʪʦʚʢʠ ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ; 

ʜ ï ʦʙʨʦʙʢʘ ʪʨʴʦʭ ʟʘʛʦʪʦʚʦʢ ʩʧʝʮʽʘʣʴʥʦʶ ʜʠʩʢʦʚʦʶ ʬʨʝʟʦʶ 

 

m

z
zi

Sm

lll
t

ʭʚ

nʚʨo

o

tÖ
+ÖÖ

Ö

++
= , 

ʜʝ lo ï ʜʦʚʞʠʥʘ ʟʫʙʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, 

ʤʤ;  

 

 lʚʨ ï ʜʦʚʞʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ:  
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  ;)21()tD(tl ʬʚʨ -+-Ö=  

 

t ï ʥʘʡʤʝʥʰʘ ʛʣʠʙʠʥʘ ʟʘʧʘʜʠʥʠ, ʷʢʘ ʧʨʦʨʽʟʘʻʪʴʩʷ ʤʽʞ ʟʫʙʘʤʠ, 

ʤʤ; 

 Dʬ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʤʤ; 

 ln ï ʜʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ, ʤʤ, ln = 2...3 ʤʤ; 

 z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ; 

 
Sʭʚ ï ʭʚʠʣʠʥʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ, ʤʤ/ʭʚ: 

;ʬʬzʭʚ nzSS ÖÖ=  

 Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ ʬʨʝʟʠ, ʤʤ/ʟʫʙ;  

 zʬ ï ʯʠʩʣʦ ʟʫʙʽʚ ʬʨʝʟʠ; 

 nʬ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1;  

 i  ï ʯʠʩʣʦ ʭʦʜʽʚ (ʟʚʠʯʘʡʥʦ i  = 1); 

 m ï ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʯʥʠʭ ʢʦʣʽʩ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʥʘʨʽʟʘʶʪʴʩʷ;  

 

Ű ï ʯʘʩ ʥʘ ʰʚʠʜʢʝ ʚʽʜʚʝʜʝʥʥʷ ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʩʪʦʣʘ ʽʟ ʟʘʛʦʪʦʚʢʘʤʠ 

ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʧʦʚʦʨʦʪ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʜʠʥ ʟʫʙ, ʭʚ.  

 

ʅʘ ʨʠʩ. 5.12, ʛ ʧʦʢʘʟʘʥʝ ʧʦʧʝʨʝʜʥʻ ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʫʙʽʚ ʜʚʦʤʘ 

ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ. 

ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ 

(ʯʦʨʥʦʚʦʛʦ) ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʥʝʚʝʣʠʢʠʭ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʫʙʦʥʘʨʽʟʥʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʪʨʴʦʭ ʟʘʛʦʪʦʚʦʢ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, 

ʟʫʧʠʥʢʦʶ, ʧʽʜʚʝʜʝʥʥʷʤ ʽ ʚʽʜʚʝʜʝʥʥʷʤ ʩʪʦʣʘ. 

ʅʘ ʨʠʩ. 5.12, ʜ ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʧʠʥʜʝʣʽʚ 

ʪʨʠʰʧʠʥʜʝʣʴʥʦʛʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʝʨʩʪʘʪʘ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʪʨʴʦʭ ʟʘʛʦʪʦʚʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʚʢʦʣʦ 

ʩʧʝʮʽʘʣʴʥʦʾ ʜʠʩʢʦʚʦʾ ʬʨʝʟʠ. ɿʘʛʦʪʦʚʢʠ ʧʦ ʯʝʨʟʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ 

ʦʧʨʘʚʢʘʭ ʨʦʙʦʯʠʭ ʛʦʣʦʚʦʢ. ɼʘʣʽ ʛʦʣʦʚʢʘ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʫʧʦʨʘ ʽ 

ʚʢʣʶʯʘʻʪʴʩʷ ʩʘʤʦʭʽʜ. ɺʩʽ ʽʥʰʽ ʨʫʭʠ ʚʠʢʦʥʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ: 

ʨʦʙʦʯʘ ʧʦʜʘʯʘ, ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʽ ʧʦʚʦʨʦʪ ʡʦʛʦ 

ʥʘ ʦʜʠʥ ʟʫʙ, ʥʘʩʪʫʧʥʝ ʧʽʜʚʝʜʝʥʥʷ, ʚʠʤʠʢʘʥʥʷ, ʢʦʣʠ ʽʥʰʽ ʜʚʽ ʛʦʣʦʚʢʠ 

ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʥʘʨʽʟʘʥʥʽ ʢʦʥʽʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʧʨʷʤʠʤʠ ʟʫʙʘʤʠ ʥʘʙʽʨʥʠʤʠ ʬʨʝʟʘʤʠ ʚʝʣʠʢʦʛʦ 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 
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ʜʝ t  ï ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʦʜʥʦʛʦ ʟʫʙʘ, ʩ;  

 
t ï ʯʘʩ ʥʘ ʚʽʜʚʝʜʝʥʥʷ ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʰʧʠʥʜʝʣʷ ʽʟ ʟʘʛʦʪʦʚʢʦʶ ʫ 

ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʧʦʚʦʨʦʪ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʜʠʥ ʟʫʙ, ʩ;  

 z  ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʢʦʥʽʯʥʦʛʦ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ;  

 m  
ï ʢʽʣʴʢʽʩʪʴ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ 

ʥʘʨʽʟʘʶʪʴʩʷ. 

ʂʽʥʮʝʚʝ ʯʠʩʪʦʚʝ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʧʨʠʙʣʠʟʥʦ 8 ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʨʫʛʘʥʥʷʤ ʥʘ ʟʫʙʦʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 5.13, ʘ). ʎʽ 

ʚʝʨʩʪʘʪʠ ʧʨʘʮʶʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ (ʨʠʩ. 5.13, ʙ). ʇʨʠ ʮʴʦʤʫ 

ʜʚʘ ʩʪʨʫʛʘʣʴʥʠʭ ʨʽʟʮʽ (1 ʽ 2) ʚʠʢʦʥʫʶʪʴ ʧʨʷʤʦʣʽʥʽʡʥʽ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʽ ʨʫʭʠ ʚʟʜʦʚʞ ʟʫʙʽʚ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ 

ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ ʨʽʟʮʽ ʥʝʥʘʙʘʛʘʪʦ ʚʽʜʚʦʜʷʪʴʩʷ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʚʽʜ ʪʝʨʪʷ. ɺʟʘʻʤʥʝ 

ʦʙʢʘʪʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʨʽʟʮʽʚ ʟʘʙʝʟʧʝʯʫʻ ʦʜʝʨʞʘʥʥʷ ʧʨʦʬʽʣʶ 

ʝʚʦʣʴʚʝʥʪʠ. ʏʘʩ ʥʘʨʽʟʘʥʥʷ ʟʫʙʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʤʦʜʫʣʷ, 

ʧʨʠʧʫʩʢʫ ʥʘ ʯʦʨʥʦʚʫ ʦʙʨʦʙʢʫ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3,5 ʜʦ 

30 ʩ. 
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ʈʠʩ. 5.13. ʅʘʨʽʟʘʥʥʷ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘ 

ʟʫʙʦʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ: 

ʘ ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʽʚ; 

ʙ ï ʩʭʝʤʘ ʦʙʢʘʪʢʠ; 

1, 2 ï ʨʽʟʮʽ; 

3 ï ʟʘʛʦʪʦʚʢʘ 

 

ɼʣʷ ʦʙʨʦʙʢʠ ʧʨʷʤʠʭ ʟʫʙʽʚ ʥʝʚʝʣʠʢʠʭ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 
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ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ ï ʢʨʫʛʦʚʝ ʧʨʦʪʷʛʘʥʥʷ ʟʫʙʽʚ 

(ʨʠʩ. 5.14, ʘ) ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʫʙʦʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʈʽʟʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʣʫʞʠʪʴ ʢʨʫʛʦʚʘ ʧʨʦʪʷʞʢʘ 1 (ʨʠʩ. 5.14, ʙ), 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʝʢʮʽʡ ʬʘʩʦʥʥʠʭ ʨʽʟʮʽʚ, ʥʘʧʨʠʢʣʘʜ, 15 ʩʝʢʮʽʡ 

ʧʦ ʧôʷʪʴ ʨʽʟʮʽʚ ʫ ʢʦʞʥʽʡ ʩʝʢʮʽʾ. ʈʽʟʮʽ ʟʽ ʟʤʽʥʥʠʤ ʧʨʦʬʽʣʝʤ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʧʨʦʪʷʞʮʽ ʫ ʧʦʩʣʽʜʦʚʥʦʤʫ ʧʦʨʷʜʢʫ ʜʣʷ ʯʦʨʥʦʚʦʛʦ, ʥʘʧʽʚʯʠʩʪʦʚʦʛʦ ʽ 

ʯʠʩʪʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ. ʂʦʞʝʥ ʨʽʟʝʮʴ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʢʨʫʛʦʚʦʾ 

ʧʨʦʪʷʞʢʠ ʟʥʽʤʘʻ ʚʠʟʥʘʯʝʥʠʡ ʰʘʨ ʤʝʪʘʣʫ ʽʟ ʟʘʛʦʪʦʚʢʠ 2 ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʝʣʠʯʠʥʠ ʧʨʠʧʫʩʢʫ. ʇʨʦʪʷʞʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʧʦʩʪʽʡʥʦʶ ʢʫʪʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʠʢʦʥʫʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʰʚʠʜʢʽʩʪʴ ʷʢʦʛʦ 

ʨʽʟʥʘ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʭʽʜʥʦʛʦ ʰʣʷʭʫ. ʇʨʠ ʯʦʨʥʦʚʦʤʫ ʽ 

ʥʘʧʽʚʯʠʩʪʦʚʦʤʫ ʥʘʨʽʟʘʥʥʽ ʧʨʦʪʷʞʢʘ ʤʘʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʽʜ ʚʝʨʰʠʥʠ 

ʧʦʯʘʪʢʦʚʦʛʦ ʢʦʥʫʩʘ ʜʦ ʡʦʛʦ ʦʩʥʦʚʠ, ʘ ʧʨʠ ʯʠʩʪʦʚʦʤʫ ï ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ï ʚʽʜ ʦʩʥʦʚʠ ʜʦ ʚʝʨʰʠʥʠ. ɿʘ ʦʜʠʥ ʦʙʝʨʪ ʧʨʦʪʷʞʢʠ ʚʦʥʘ 

ʧʦʚʥʽʩʪʶ ʦʙʨʦʙʣʷʻ ʦʜʥʫ ʟʘʧʘʜʠʥʫ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 
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ʈʠʩ. 5.14. ʂʨʫʛʦʚʝ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ: 

1 ï ʢʨʫʛʦʚʘ ʧʨʦʪʷʞʢʘ; 

2 ï ʢʦʣʝʩʦ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ 

 

ʇʨʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʢʦʞʥʦʾ ʟʘʧʘʜʠʥʠ ʦʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ 

ʥʝʨʫʭʦʤʘ. ɼʣʷ ʦʙʨʦʙʢʠ ʥʘʩʪʫʧʥʦʾ ʟʘʧʘʜʠʥʠ ʚʦʥʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʦʜʠʥ 

ʟʫʙ ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʧʽʜʭʦʜʠʪʴ ʚʽʣʴʥʠʡ ʚʽʜ ʨʽʟʮʽʚ ʩʝʢʪʦʨ ʢʨʫʛʦʚʦʾ 

ʧʨʦʪʷʞʢʠ. 

ʆʧʠʩʘʥʠʡ ʩʧʦʩʽʙ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʚ 2ï3 ʨʘʟʠ ʙʽʣʴʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʨʫʛʘʥʥʷʤ). ɺ ʪʦʡ ʞʝ 

ʯʘʩ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʥʦʩʪʽ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ 

ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

ʤʝʪʦʜʦʤ ʢʨʫʛʦʚʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ t ï ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʦʜʥʦʛʦ ʟʫʙʘ, ʩ; 

 Ű ï ʯʘʩ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʜʠʥ ʟʫʙ, ʩ; 

 z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʢʦʥʽʯʥʦʛʦ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ. 

ʅʘʨʽʟʘʥʥʷ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ ʟʫʙʘʤʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʤʝʪʦʜʘʤʠ 

ʢʦʧʽʶʚʘʥʥʷ (ʚʨʽʟʘʥʥʷ) ʪʘ ʦʙʢʘʪʫʚʘʥʥʷ. 

ʈʽʟʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʻ ʨʽʟʘʣʴʥʽ ʛʦʣʦʚʢʠ (ʨʠʩ. 5.15) ʧʝʨʝʚʘʞʥʦ 

ʜʚʦʭ ʪʠʧʽʚ: ʩʫʮʽʣʴʥʽ ʪʘ ʟʽ ʚʩʪʘʚʥʠʤʠ ʩʫʮʽʣʴʥʠʤʠ ʨʽʟʮʷʤʠ. ʉʫʮʽʣʴʥʽ 

ʛʦʣʦʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʦʤʽʥʘʣʴʥʠʤʠ ʜʽʘʤʝʪʨʘʤʠ ʚʽʜ 12,7 (1/2ǋǋ) ʜʦ 

50,8 ʤʤ (2ǋǋ) ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʨʽʙʥʠʭ ʤʦʜʫʣʽʚ. ʈʽʟʘʣʴʥʽ 

ʛʦʣʦʚʢʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 88,9 ʤʤ (3 1/2ǋǋ) ʽ ʜʦ 457,2 ʤʤ (18ǋǋ) 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʽ ʚʩʪʘʚʥʠʤʠ ʨʽʟʮʷʤʠ. 

 

 

ʘ) 
ʙ) 

ʚ) 

3 

3,5 

0,25 0,25 

0
,3

0 

 

 

ʈʠʩ. 5.15. ʅʘʨʽʟʘʥʥʷ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ 

ʟʫʙʘʤʠ: 

ʘ ï ʦʜʥʦʩʪʦʨʦʥʥʽʤʠ ʨʽʟʘʣʴʥʠʤʠ ʛʦʣʦʚʢʘʤʠ; 

ʙ ï ʩʭʝʤʘ ʨʦʙʦʪʠ ʜʚʦʩʪʦʨʦʥʥʽʭ ʛʦʣʦʚʦʢ; 

ʚ ï ʩʭʝʤʘ ʨʦʙʦʪʠ ʪʨʠʩʪʦʨʦʥʥʽʭ ʛʦʣʦʚʦʢ 

ʈʽʟʘʣʴʥʽ ʛʦʣʦʚʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʚʠʜʦʤ ʦʙʨʦʙʢʠ ʥʘ ʯʦʨʥʦʚʽ (ʜʣʷ 

ʯʦʨʥʦʚʠʭ ʭʦʜʽʚ) ʽ ʯʠʩʪʦʚʽ (ʜʣʷ ʯʠʩʪʦʚʠʭ ʭʦʜʽʚ), ʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʪʦʨʽʥ 
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ʛʦʣʦʚʢʠ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʨʽʟʘʥʥʽ, ï ʥʘ ʦʜʥʦ-, ʜʚʦ- ʽ ʪʨʠʩʪʦʨʦʥʥʽ 

ʨʽʟʘʣʴʥʽ ʛʦʣʦʚʢʠ. 

ɼʣʷ ʯʦʨʥʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʦ- ʽ ʪʨʠʩʪʦʨʦʥʥʽ 

ʨʽʟʘʣʴʥʽ ʛʦʣʦʚʢʠ: ʜʚʦʩʪʦʨʦʥʥʽ ʛʦʣʦʚʢʠ ï ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʤʝʪʦʜʘʤʠ 

ʦʙʢʘʪʫʚʘʥʥʷ ʪʘ ʢʦʧʽʶʚʘʥʥʷ, ʘ ʪʨʠʩʪʦʨʦʥʥʽ ï ʪʽʣʴʢʠ ʧʨʠ ʨʦʙʦʪʽ ʤʝʪʦʜʦʤ 

ʢʦʧʽʶʚʘʥʥʷ. 

ɼʚʦʩʪʦʨʦʥʥʽ ʛʦʣʦʚʢʠ ʨʽʞʫʪʴ ʟʦʚʥʽʰʥʽʤʠ ʽ ʚʥʫʪʨʽʰʥʽʤʠ ʨʽʟʮʷʤʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʯʝʨʛʦʚʦ. ʂʦʞʝʥ ʨʽʟʝʮʴ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʻ ʙʽʯʥʫ 

ʩʪʦʨʦʥʫ ʟʫʙʘ ʽ ʯʘʩʪʠʥʫ ʟʘʧʘʜʠʥʠ (ʨʠʩ. 5.15, ʙ). ʊʨʠʩʪʦʨʦʥʥʽ ʛʦʣʦʚʢʠ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʜʚʦʩʪʦʨʦʥʥʽʭ, ʤʘʶʪʴ ʟʦʚʥʽʰʥʽ, ʚʥʫʪʨʽʰʥʽ ʪʘ ʩʝʨʝʜʥʽ ʨʽʟʮʽ. 

ɿʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʨʽʟʮʽ ʦʙʨʦʙʣʷʶʪʴ ʪʽʣʴʢʠ ʙʽʯʥʽ ʩʪʦʨʦʥʠ ʟʫʙʽʚ, ʘ 

ʩʝʨʝʜʥʽ ʨʽʟʮʽ ï ʪʽʣʴʢʠ ʟʘʧʘʜʠʥʠ ʟʫʙʽʚ (ʨʠʩ. 5.15, ʚ). 

ʏʠʩʪʦʚʽ ʨʽʟʘʣʴʥʽ ʛʦʣʦʚʢʠ ï ʦʜʥʦ- ʽ ʜʚʦʩʪʦʨʦʥʥʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʧʽʩʣʷ ʯʦʨʥʦʚʦʛʦ 

ʥʘʨʽʟʘʥʥʷ. 

ɺ ʦʜʥʦʩʪʦʨʦʥʥʽʭ ʛʦʣʦʚʢʘʭ ʨʽʟʮʽ ʚʩʽ ʟʦʚʥʽʰʥʽ ʘʙʦ ʚʩʽ ʚʥʫʪʨʽʰʥʽ. 

ɿʦʚʥʽʰʥʽ ʨʽʟʮʽ ʩʣʫʞʘʪʴ ʜʣʷ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʚʚʽʛʥʫʪʦʾ ʩʪʦʨʦʥʠ ʟʫʙʽʚ, 

ʚʥʫʪʨʽʰʥʽ ï ʦʧʫʢʣʦʾ. ʈʽʟʮʽ ʯʠʩʪʦʚʠʭ ʛʦʣʦʚʦʢ ʟʨʽʟʘʶʪʴ ʤʝʪʘʣ ʪʽʣʴʢʠ ʟ 

ʙʽʯʥʠʭ ʩʪʦʨʽʥ ʟʫʙʽʚ. 

ʏʦʨʥʦʚʝ ʟʫʙʦʥʘʨʽʟʘʥʥʷ ʢʦʥʽʯʥʠʭ ʢʦʣʽʩ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʫʙʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʝʨʫʭʦʤʦ, ʘ ʦʙʝʨʪʦʚʘ ʨʽʟʘʣʴʥʘ ʛʦʣʦʚʢʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ 

ʚʟʜʦʚʞ ʦʩʽ ʽ ʧʦʯʝʨʛʦʚʦ ʧʨʦʨʽʟʘʻ ʟʘʧʘʜʠʥʠ ʟʫʙʽʚ. ʎʝʡ ʤʝʪʦʜ ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʡ, ʥʽʞ ʤʝʪʦʜ ʦʙʢʘʪʫʚʘʥʥʷ. ʆʩʪʘʥʥʽʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʢʦʣʽʩ ʟ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʟʫʙʽʚ. 

ʏʠʩʪʦʚʝ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ ʢʦʣʽʩ ʟʚʠʯʘʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʢʦʣʝʩʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʫʙʽʚ 

ʥʘʨʽʟʘʶʪʴʩʷ ʟʚʠʯʘʡʥʦ ʜʚʦʩʪʦʨʦʥʥʽʤʠ ʛʦʣʦʚʢʘʤʠ, ʘ ʟ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ï 

ʦʜʥʦʩʪʦʨʦʥʥʽʤʠ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʥʘʨʽʟʘʥʥʷ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 

ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ ʟʫʙʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

60

)t(z
t o

t+Ö
= , 

 

 

ʜʝ t  ï ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʦʜʥʦʛʦ ʟʫʙʘ, ʩ; 

 t ï ʯʘʩ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʜʠʥ ʟʫʙ, ʩ; 

 z  ï ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʥʽʯʥʦʛʦ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ. 

 

5.6. ɿʘʦʢʨʫʛʣʝʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 136 

 

 

ʋ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ ʪʘ ʽʥʰʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʧʝʨʝʢʣʶʯʘʶʪʴʩʷ ʙʝʟ ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ  

ʢʦʧʽʶʚʘʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʫʙʦʟʘʦʢʨʫʛʣʶʶʯʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʣʴʮʝʚʠʭ ʬʨʝʟ (ʨʠʩ. 5.16, ʘ). 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʘʣʴʮʝʚʘ ʬʨʝʟʘ ʦʙʝʨʪʘʻʪʴʩʷ ʽ ʦʜʥʦʯʘʩʥʦ 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʜʫʟʽ ʽʟ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʤ ʨʫʭʦʤ, ʦʛʠʥʘʶʯʠ 

ʢʨʦʤʢʫ ʟʫʙʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʢʦʣʝʩʘ, ʧʦʪʽʤ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʚʦʜʠʪʴʩʷ ʚ  

 
 

ʈʠʩ. 5.16. ɿʘʦʢʨʫʛʣʝʥʥʷ ʟʫʙʽʚ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʧʘʣʴʮʝʚʦʶ ʬʨʝʟʦʶ; 

ʙ ï ʧʫʩʪʦʪʽʣʴʥʦʶ 

ʬʨʝʟʦʶ 

ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʦʚʝʨʪʘʻ

ʪ-ɹʩʷ ʥʘʚʢʦʣʦ ʦʩʽ ʥʘ ʦʜʠʥ ʟʫʙ ʽ 

ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʬʨʝʟʠ. 

ʏʘʩ ʦʙʨʦʙʢʠ ʢʦʞʥʦʛʦ ʪʦʨʮʷ 

ʟʫʙʘ 1 ï ʧʨʠʙʣʠʟʥʦ 3 ʩ. ɺʝʣʠʢʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ 

ʧʨʠ ʟʘʦʢʨʫʛʣʝʥʥʽ ʟʫʙʽʚ 

ʧʫʩʪʦʪʽʣʦʶ ʬʨʝʟʦʶ (ʨʠʩ. 5.16, 

ʙ). 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, 

ʟʘʦʢʨʫʛʣʝʥʥʷ ʪʦʨʮʽʚ ʟʫʙʽʚ 

ʧʘʣʴʮʝʚʠʤʠ ʽ ʧʫʩʪʦʪʽʣʠʤʠ 

ʬʨʝʟʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ 
t ï ʯʘʩ ʥʘ ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʟʫʙʘ, ʩ; 

 
Ű ï ʯʘʩ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʜʠʥ ʟʫʙ, ʧʽʜʚʝʜʝʥʥʷ ʪʘ ʚʽʜʚʝʜʝʥʥʷ 

ʾʾ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ, ʩ; 

 
z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʱʦ ʥʘʨʽʟʘʶʪʴʩʷ. 

 

5.7. ʅʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ɺʽʜʥʦʩʥʦ ʥʦʚʠʤ ʤʝʪʦʜʦʤ ʦʙʨʦʙʢʠ ʻ ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 

ʅʘʢʘʪʫʚʘʥʥʷ ʫ 15ï20 ʨʘʟʽʚ ʧʨʦʜʫʢʪʠʚʥʽʰʝ ʟʘ ʟʫʙʦʥʘʨʽʟʘʥʥʷ ʽ, ʢʨʽʤ 

ʮʴʦʛʦ, ʚʽʜʭʦʜʠ ʤʝʪʘʣʫ ʩʢʣʘʜʘʶʪʴ ʚʩʴʦʛʦ 3ï4 % ʚʽʜ ʚʘʛʠ ʟʘʛʦʪʦʚʢʠ. 
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) 

ʙ
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ɿʫʙʠ ʤʦʜʫʣʝʤ ʜʦ 1 ʤʤ 

ʥʘʢʘʪʫʶʪʴʩʷ ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ, ʘ 

ʟ ʤʦʜʫʣʝʤ ʧʦʥʘʜ 1 ʤʤ ï ʛʘʨʷʯʠʤ 

ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʤ (ʪʘʢ ʟʚʘʥʠʤ 

ʛʘʨʷʯʦ-ʭʦʣʦʜʥʠʤ) ʩʧʦʩʦʙʦʤ. 

ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʥʘʢʘʪʫʚʘʥʥʷ 

ʟʫʙʽʚ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ 

ʤʦʜʫʣʷ, ʘʣʝ ʡ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʥʝʦʙʭʽʜʥʦʾ 

ʪʦʯʥʦʩʪʽ ʟʫʙʽʚ ʪʘ ʤʘʪʝʨʽʘʣʫ 

ʟʘʛʦʪʦʚʦʢ. 

ʋ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ 

ʜʨʽʙʥʦʤʦʜʫʣʴʥʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ 

ʤʦʞʥʘ ʥʘʢʘʪʫʚʘʪʠ ʥʘ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟ ʧʦʟʜʦʚʞʥʴʦʶ 

ʧʦʜʘʯʝʶ. ʉʭʝʤʘ ʪʘʢʦʛʦ 

ʥʘʢʘʪʫʚʘʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 

5.17, ʘ. ɺ ʧʝʨʝʜʥʴʦʤʫ 1 ʽ ʟʘʜʥʴʦʤʫ 

5 ʮʝʥʪʨʘʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʦʧʨʘʚʢʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜ 

ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ. ʅʘ ʦʧʨʘʚʮʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘʛʦʪʦʚʢʠ 4 ʽ 

ʜʽʣʠʣʴʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 2, ʷʢʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʚ 

ʟʘʯʝʧʣʝʥʥʽ ʟ ʜʚʦʤʘ ʯʠ ʪʨʴʦʤʘ 

ʥʘʢʘʪʥʠʢʘʤʠ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ 

ʩʫʧʦʨʪʽ ʚʝʨʩʪʘʪʘ. ʇʨʠ ʚʠʭʦʜʽ ʽʟ 

ʟʘʯʝʧʣʝʥʥʷ ʟ ʜʽʣʠʣʴʥʠʤ 

ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ 2 ʥʘʢʘʪʥʠʢʠ 

ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʟʫʙʘʤʠ 

ʥʘʢʘʪʘʥʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʦʢ. 

ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʩʠʤʝʪʨʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ ʟʫʙʽʚ ʥʘʢʘʪʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʩʧʦʯʘʪʢʫ ʚ ʦʜʥʦʤʫ, ʘ 

ʧʦʪʽʤ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟ 

ʧʨʠʩʢʦʨʝʥʠʤ ʟʚʦʨʦʪʥʠʤ 

ʦʙʝʨʪʘʥʥʷʤ ʰʧʠʥʜʝʣʷ. 

 

 

ʅʘʢʘʪʥʠʢʠ 3 ʽ 6 ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʟ ʤʦʜʫʣʝʤ, 

ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʤʦʜʫʣʶ ʢʦʣʝʩʘ, ʱʦ ʥʘʢʦʯʫʻʪʴʩʷ. ʂʦʞʝʥ ʥʘʢʘʪʥʠʢ ʤʘʻ 

ʈʠʩ. 5.17. ʉʭʝʤʠ ʤʝʪʦʜʽʚ 

ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʥʘ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ; 

ʙ ï ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ; 

 

ʚ ï ʢʦʥʽʯʥʠʭ ʢʦʣʽʩ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ 

 

ʚ) 

ʘ) ʙ) 
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ʟʘʙʽʨʥʫ ʯʘʩʪʠʥʫ ʜʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʟʫʙʽʚ, ʱʦ ʥʘʢʘʪʫʶʪʴʩʷ. 

ʉʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʨʠ ʭʦʣʦʜʥʦʤʫ ʥʘʢʘʪʫʚʘʥʥʽ ï 

ʧʨʠʙʣʠʟʥʦ 8. 

ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʰʠʡ ʩʧʦʩʽʙ ʭʦʣʦʜʥʦʛʦ ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ (ʩʧʦʩʽʙ 

ñʨʦʪʦʬʣʦò), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʨʷʤʠʭ ʽ ʢʦʩʠʭ ʟʫʙʽʚ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽ ʦʩʦʙʣʠʚʦ ʟʫʙʽʚ ʥʘ ʢʽʥʮʷʭ ʚʘʣʽʚ. ʉʫʪʥʽʩʪʴ 

ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʛʦʪʦʚʢʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʮʝʥʪʨʘʭ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʥʘʢʘʪʫʻʪʴʩʷ ʜʚʦʤʘ ʥʘʢʘʪʥʠʢʘʤʠ, ʱʦ 

ʤʘʶʪʴ ʬʦʨʤʫ ʧʣʦʩʢʠʭ ʨʝʡʦʢ (ʧʦʜʽʙʥʦ ʥʘʢʘʪʫʚʘʥʥʶ ʨʽʟʝʡ, ʧʦʢʘʟʘʥʦʤʫ 

ʥʘ ʨʠʩ. 3.19). 

ʇʨʠ ʛʘʨʷʯʦʤʫ ʥʘʢʘʪʫʚʘʥʥʽ ʟʘʛʦʪʦʚʢʠ ʥʘʛʨʽʚʘʶʪʴ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ ʜʦ 1000ï1200 Áʉ ʟʘ 20ï30 ʩ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʟʫʙʽʚ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʢʘʪʫʚʘʥʥʷ ʜʚʦʤʘ ʥʘʢʘʪʥʠʢʘʤʠ. 

ɻʘʨʷʯʝ ʥʘʢʘʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʷʢ ʟ ʨʘʜʽʘʣʴʥʦʶ, ʪʘʢ ʽ ʟ 

ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʪʫʞʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʉʭʝʤʘ ʥʘʢʘʪʫʚʘʥʥʷ ʟ ʨʘʜʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 5.17, ʙ, 

ʜʝ ʥʘʢʘʪʥʠʢʠ 2 ʦʙʝʨʪʘʶʪʴʩʷ ʥʘ ʰʧʠʥʜʝʣʷʭ 1, ʱʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʫ 

ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɿʘʛʦʪʦʚʢʘ 3, ʱʦ ʥʘʢʘʪʫʻʪʴʩʷ, ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ 

ʦʧʨʘʚʮʽ 4. ɿʘʛʦʪʦʚʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʜʽʾ ʟʫʙʽʚ ʥʘʢʘʪʥʠʢʽʚ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʚʠʩʦʪʠ ʟʫʙʘ. ʅʘ ʦʙʦʭ ʪʦʨʮʷʭ ʥʘʢʘʪʥʠʢʽʚ ʚʠʢʦʥʘʥʽ ʨʝʙʦʨʜʠ 5, ʱʦ 

ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʟʘʧʦʚʥʝʥʥʶ ʬʦʨʤʠ ʟʫʙʽʚ. 

ʇʝʨʝʜ ʥʘʢʘʪʫʚʘʥʥʷʤ ʟʘʛʦʪʦʚʢʘ ʟ ʦʧʨʘʚʢʦʶ ʧʦʤʽʱʘʻʪʴʩʷ ʫ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʡ ʽʥʜʫʢʪʦʨ, ʷʢʠʡ ʤʘʻ ʬʦʨʤʫ ʧʝʪʣʽ. ʊʘʤ ʚʦʥʘ 

ʥʘʛʨʽʚʘʻʪʴʩʷ, ʧʦʪʽʤ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽ ʧʽʜʜʘʻʪʴʩʷ ʥʘʢʘʪʫʚʘʥʥʶ, ʧʨʠʯʦʤʫ 

ʽʥʜʫʢʪʦʨ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʚʦʜʠʪʴʩʷ ʚʙʽʢ. 

ɻʘʨʷʯʝ ʥʘʢʘʪʫʚʘʥʥʷ ʟ ʧʦʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ 

ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʛʨʽʪʠʭ ʚ ʽʥʜʫʢʪʦʨʽ ʟʘʛʦʪʦʚʦʢ ʟʚʠʯʘʡʥʦ ʟʥʠʟʫ ʚʚʝʨʭ. 

ʐʪʫʯʥʠʡ ʯʘʩ ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʟʘʛʦʪʦʚʢʘʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 

ʤʦʜʫʣʝʤ 2ï3 ʤʤ ʩʢʣʘʜʘʻ ʚʽʜ 30 ʜʦ 60 ʩ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ. 

ʊʦʯʥʽʩʪʴ ʟʫʙʽʚ ʪʘʢʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʘʻ 9-ʠʡ ʩʪʫʧʽʥʴ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʟʫʙʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʢʘʪʫʚʘʥʥʷ. ʌʘʢʪʠʯʥʦ ʮʝ ï ʛʘʨʷʯʝ ʥʘʢʘʪʫʚʘʥʥʷ ʟ 

ʥʘʩʪʫʧʥʠʤ ʭʦʣʦʜʥʠʤ ʢʘʣʽʙʨʫʚʘʥʥʷʤ, ʱʦ ʟʘʤʽʥʷʻ ʩʦʙʦʶ 

ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ. ʅʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʫʙʽʚ ʚʠʪʨʘʯʘʻʪʴʩʷ ʤʝʥʰʝ ʯʘʩʫ (ʚ 5 

ʽ ʙʽʣʴʰʝ ʨʘʟʽʚ), ʥʽʞ ʥʘ ʟʫʙʦʬʨʝʟʝʨʫʚʘʥʥʷ. ʊʦʯʥʽʩʪʴ ʟʫʙʽʚ ʧʽʩʣʷ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʧʽʜ ʰʝʚʽʥʛʫʚʘʥʥʷ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʢʘʪʫʶʪʴʩʷ ʚ ʛʘʨʷʯʦʤʫ ʩʪʘʥʽ ʟʫʙʠ ʢʦʥʽʯʥʠʭ ʢʦʣʽʩ ʟ 

ʚʝʣʠʢʠʤ ʤʦʜʫʣʝʤ. ʅʘ ʨʠʩ. 5.17, ʚ ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʟʫʙʦʥʘʢʘʪʥʦʛʦ ʩʪʘʥʫ 

ʜʣʷ ʥʘʢʘʪʫʚʘʥʥʷ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ ʚʽʥʮʽʚ ʟʘʜʥʴʦʛʦ ʤʦʩʪʘ 

ʘʚʪʦʤʦʙʽʣʷ ɿʀʃ-130. 



139 5. ʆʙʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

ʐʪʘʤʧʦʚʘʥʽ ʟʘʛʦʪʦʚʢʠ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. ʇʦʪʽʤ ʟʘʛʦʪʦʚʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʥʘ 

ʥʠʞʥʽʡ ʰʧʠʥʜʝʣʴ ʟʫʙʦʥʘʢʘʪʥʦʛʦ ʩʪʘʥʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʪʦʨʘ 

ʯʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʟʫʙʘ, ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 

1220ï1250 °ʉ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʭʚʠʣʠʥʠ. 

ɯʥʜʫʢʪʦʨ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʚʦʜʠʪʴʩʷ ʽ ʧʽʜʚʦʜʠʪʴʩʷ ʚʝʨʭʥʽʡ ʰʧʠʥʜʝʣʴ 

2 ʽʟ ʟʫʙʦʥʘʢʘʪʥʠʢʦʤ 4 ʽ ʢʦʣʝʩʦʤ-ʩʠʥʭʨʦʥʽʟʘʪʦʨʦʤ 3, ʱʦ ʟʯʽʧʣʶʻʪʴʩʷ ʟ 

ʢʦʥʽʯʥʠʤ ʢʦʣʝʩʦʤ-ʩʠʥʭʨʦʥʽʟʘʪʦʨʦʤ 8, ʟʘʢʨʽʧʣʝʥʠʤ ʥʘ ʥʠʞʥʴʦʤʫ 

ʰʧʠʥʜʝʣʽ 9. ɿʫʙʠ ʥʠʞʥʴʦʛʦ ʢʦʣʝʩʘ-ʩʠʥʭʨʦʥʽʟʘʪʦʨʘ ʚʭʦʜʷʪʴ ʫ 

ʟʘʯʝʧʣʝʥʥʷ ʽʟ ʟʫʙʘʤʠ ʚʝʨʭʥʴʦʛʦ ʢʦʣʝʩʘ-ʩʠʥʭʨʦʥʽʟʘʪʦʨʘ 3 ʽ ʧʨʠʚʦʜʠʪʴʩʷ 

ʚ ʦʙʝʨʪʘʥʥʷ ʟʫʙʦʥʘʢʘʪʥʠʢ 4, ʟʫʙʠ ʷʢʦʛʦ ʽ ʨʝʙʦʨʜʠ 5 ʽ 6 ʬʦʨʤʦʫʪʚʦʨʶʶʪʴ 

ʟʫʙʠ ʚʽʥʮʷ 7, ʱʦ ʥʘʢʘʪʫʶʪʴʩʷ. 

ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʥʘʢʘʪʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 1,5 ʭʚʠʣʠʥʠ. 

ɽʢʦʥʦʤʽʷ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 40 %. ʅʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ 

ʟʫʙ̔ʚ ʦʪʨʠʤʫʻʪʴʩʷ ʧʽʩʣʷ ʾʭ ʯʠʩʪʦʚʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɺʝʣʠʯʠʥʘ 

ʧʨʠʧʫʩʢʫ ʧʨʠ ʮʴʦʤʫ ʜʦʨʽʚʥʶʻ 0,2ï0,3 ʤʤ ʥʘ ʩʪʦʨʦʥʫ ʟʫʙʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ, ʢʨʽʤ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʯʘʩʫ 

ʦʙʨʦʙʢʠ, ʧʽʜʚʠʱʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʟʫʙʽʚ. 

ʅʘʢʘʪʫʚʘʥʥʷ ʬʨʝʟʝʨʦʚʘʥʠʭ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʢʦʥʽʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟʤʽʮʥʶʻ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʷʢ ʥʝʟʘʛʘʨʪʦʚʘʥʠʭ, ʪʘʢ ʽ ʟʫʙʽʚ, ʱʦ 

ʛʘʨʪʫʶʪʴʩʷ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ. 

 

5.8. ʉʧʦʩʦʙʠ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 
 

5.8.1. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 
 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʭʽʜʥʦʩʪʽ ʤʘʰʠʥ ʚʠʥʠʢʣʘ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ 

ʙʝʟʰʫʤʥʦ ʧʨʘʮʶʶʯʠʭ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯʘʭ. 

ʐʫʤ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻ ʨʦʙʦʪʫ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʯʘʩʪʦ ʦʙʫʤʦʚʣʝʥʠʡ 

ʥʝʥʦʨʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʱʦ ʚʝʜʝ ʟʘ ʩʦʙʦʶ 

ʧʨʠʩʢʦʨʝʥʠʡ ʾʭ ʟʥʦʩ. ʐʫʤ ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ. 

ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʰʫʤʫ ʧʨʠ ʨʦʙʦʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʱʝ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ. 

ʇʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʰʫʤʫ, 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ: 

1) ʥʘʨʽʟʘʥʥʷʤ ʟʫʙʽʚ ʟ ʪʦʯʥʽʩʪʶ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʩʦʪʠʤʠ ʽ ʪʠʩʷʯʥʠʤʠ 

ʯʘʩʪʢʘʤʠ ʤʽʣʽʤʝʪʨʘ; 

2) ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʽʘʥʫʚʘʥʥʷ ʪʘ ʛʘʟʦʚʦʾ 

ʮʝʤʝʥʪʘʮʽʾ, ʱʦ ʜʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʫ ʜʝʬʦʨʤʘʮʽʶ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʥʽʞ 

ʟʚʠʯʘʡʥʘ ʮʝʤʝʥʪʘʮʽʷ ʪʘ ʟʘʛʘʨʪʫʚʘʥʥʷ; 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 140 

 

 

3) ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʢʽʥʮʝʚʦʾ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ 

ʟʫʙʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʪʦʯʥʦʩʪʽ ʾʭʥʴʦʛʦ ʧʨʦʬʽʣʶ ʜʦ 2ï3 ʤʢʤ. 

ʂʨʽʤ ʧʨʘʛʥʝʥʥʷ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʧʦʩʦʙʠ ʦʩʪʘʪʦʯʥʦʶ ʦʙʨʦʙʢʦʶ ʟʫʙʽʚ 

ʚʠʰʫʢʫʶʪʴʩʷ ʩʧʦʩʦʙʠ ʟʤʝʥʰʝʥʥʷ ʰʫʤʫ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʥʫʯʢʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʦʨʪʽʚ ʩʪʘʣʽ, ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʧʣʘʩʪʤʘʩ, ʪʝʢʩʪʦʣʽʪʫ ʪʦʱʦ). 

ʇʨʠʯʠʥʠ ʰʫʤʫ ʟʘʣʝʞʘʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʟʫʙʽʚ, ʘʣʝ ʡ 

ʚʽʜ ʩʢʣʘʜʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ, ʥʝʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʧʫʩʽʚ ʽ 

ʚʘʣʽʚ, ʜʝʬʦʨʤʘʮʽʾ ʚʘʣʽʚ, ʥʘ ʷʢʠʭ ʟʤʦʥʪʦʚʘʥʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, 

ʟʤʘʱʫʚʘʥʥʷ. 

ʂʽʥʮʝʚʘ ʯʠʩʪʦʚʘ ʦʙʨʦʙʢʘ ʟʫʙʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʢʘʪʫʚʘʥʥʷʤ, 

ʰʝʚʽʥʛʫʚʘʥʥʷʤ, ʰʣʽʬʫʚʘʥʥʷʤ, ʧʨʠʪʠʨʘʥʥʷʤ ʪʘ ʧʨʠʧʨʘʮʶʚʘʥʥʷʤ. 

ʆʙʢʘʪʫʚʘʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʦʜʝʨʞʘʥʥʷ ʛʣʘʜʢʠʭ ʧʦʚʝʨʭʦʥʴ 

ʟʫʙʽʚ ʥʝʟʘʛʘʨʪʦʚʘʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʰʣʷʭʦʤ ʦʙʝʨʪʘʥʥʷ ʾʭ ʤʽʞ ʪʨʴʦʤʘ 

ʟʘʛʘʨʪʦʚʘʥʠʤʠ ʰʣʽʬʦʚʘʥʠʤʠ ʟʫʙʯʘʩʪʠʤʠ ʢʦʣʝʩʘʤʠ (ʝʪʘʣʦʥʘʤʠ), ʱʦ 

ʦʙʝʨʪʘʶʪʴʩʷ, ʪʦʯʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢʠʭ ʜʦʩʷʛʘʻ Ñ5 ʤʢʤ. ʇʨʠ 

ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʷʢʝ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʧʦʭʠʙʦʢ ʚ ʬʦʨʤʽ ʟʫʙʘ. 

 

5.8.2. ʐʝʚʽʥʛʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 
 

ʐʝʚʽʥʛʫʚʘʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʟʫʙʽʚ 

ʥʝʟʘʛʘʨʪʦʚʘʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʟʥʷʪʪʽ (ʟʽʰʢʨʷʙʫʚʘʥʥʽ) 

ʜʫʞʝ ʜʨʽʙʥʠʭ ʚʦʣʦʩʦʧʦʜʽʙʥʠʭ ʩʪʨʫʞʦʢ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʥʘʯʥʦ 

ʚʠʧʨʘʚʣʷʶʪʴʩʷ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʧʦʯʘʪʢʦʚʦʛʦ ʢʦʣʘ, ʧʦʤʠʣʢʠ ʚ ʢʨʦʮʽ, ʫ 

ʧʨʦʬʽʣʽ ʝʚʦʣʴʚʝʥʪʠ ʪʘ ʫ ʢʫʪʽ ʧʽʜʡʦʤʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ. 

ʐʝʚʽʥʛʫʚʘʥʥʷ (ʘʙʦ ʽʥʘʢʰʝ ʰʝʚʽʥʛ-ʧʨʦʮʝʩ) ʧʨʦʚʦʜʠʪʴʩʷ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ. 

ɿʘ ʧʝʨʰʠʤ ʩʧʦʩʦʙʦʤ ʰʝʚʽʥʛʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ï ʰʝʚʝʨʽʚ-ʨʝʡʦʢ (ʨʠʩ. 5.18, ʘ). ɺʦʥʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʟʫʙʽʚ ʟ ʢʘʥʘʚʢʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʨʽʟʘʣʴʥʽ 

ʢʨʦʤʢʠ ʥʘ ʩʪʦʨʦʥʽ ʢʦʞʥʦʛʦ ʽʟ ʟʫʙʽʚ. ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʩʪʽʣ ʚʝʨʩʪʘʪʘ ʽʟ 

ʟʘʢʨʽʧʣʝʥʦʶ ʥʘ ʥʴʦʤʫ ʰʝʚʝʨʦʤ-ʨʝʡʢʦʶ ʤʘʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ 

ʨʫʭ. ʐʝʚʝʨʠ-ʨʝʡʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʭʠʣʠʤʠ ʟʫʙʘʤʠ ʜʣʷ ʦʙʨʦʙʢʠ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʧʨʷʤʠʤʠ ʟʫʙʘʤʠ. ɼʣʷ ʦʙʨʦʙʢʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 

ʢʦʩʠʤʠ ʟʫʙʘʤʠ (ʟ ʢʫʪʦʤ ʥʘʭʠʣʫ ʧʨʠʙʣʠʟʥʦ 15°) ʰʝʚʝʨʠ-ʨʝʡʢʠ ʤʘʶʪʴ 

ʧʨʷʤʽ ʟʫʙʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʛʚʠʥʪʦʚʝ ʟʫʙʯʘʩʪʝ ʟʘʯʝʧʣʝʥʥʷ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤ ʟʫʙʯʘʩʪʠʤ 

ʢʦʣʝʩʦʤ. ʆʙʨʦʙʢʘ ʦʜʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟʘ 

15ï20 ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʩʪʦʣʘ. 
 



141 5. ʆʙʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

 
  

ʘ) ʙ) 

1 2 

1 

2 

ɺ 

ɸ ʉ 

ʉ 

ɹ 

 

ʈʠʩ. 5.18. ʐʝʚʽʥʛʫʚʘʥʥʷ 

ʰʝʚʝʨʦʤ-

ʨʝʡʢʦʶ ʽ 

ʰʝʚʝʨʦʤ-

ʯʝʨʚ'ʷʢʦʤ: 

ʘ ï ʰʝʚʝʨʦʤ-

ʨʝʡʢʦʶ; 

ʙ ï ʩʭʝʤʘ 

ʢʦʚʟʘʥʥʷ 

ʰʝʚʝʨʘ-

ʨʝʡʢʠ ʧʦ 

ʟʫʙʘʭ 

ʟʫʙʯʘʩʪʦʛ

ʦ ʢʦʣʝʩʘ 

ʅʘ ʨʠʩ. 5.18, ʙ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ, ʷʢʘ ʧʦʷʩʥʶʻ ʧʦʟʜʦʚʞʥʻ ʢʦʚʟʘʥʥʷ 

ʟʫʙʽʚ ʰʝʚʝʨʘ-ʨʝʡʢʠ ʧʦ ʟʫʙʘʭ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 

ʗʢʱʦ ʦʙʨʦʙʣʶʚʘʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 1 ʚʽʣʴʥʦ ʢʦʪʠʪʠ ʧʦ ʰʝʚʝʨʫ-

ʨʝʡʮʽ 2 ʟ ʧʦʣʦʞʝʥʥʷ ɸ, ʪʦ ʚʦʥʦ ʧʦʚʠʥʥʦ ʙʫʣʦ ʙ ʧʝʨʝʤʽʩʪʠʪʠʩʷ ʚ 

ʧʦʣʦʞʝʥʥʷ ɹ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʽ ʰʝʚʝʨ-ʨʝʡʢʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʽʙʠ ʛʚʠʥʪʦʚʫ ʟʫʙʯʘʩʪʫ ʧʘʨʫ ʟ ʧʝʨʝʭʨʝʩʥʠʤʠ 

ʦʩʷʤʠ, ʪʦ ʢʦʣʝʩʦ ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʥʝ ʚ ʧʦʣʦʞʝʥʥʷ ɹ, ʘ ʚ ʧʦʣʦʞʝʥʥʷ ɺ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʥʦʩʥʝ ʢʦʚʟʘʥʥʷ ʟʫʙʽʚ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʽ ʰʝʚʝʨʘ-ʨʝʡʢʠ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʨʽʟʢʦʤ ʤʽʞ 

ʧʦʣʦʞʝʥʥʷʤʠ ɹ ʪʘ ɺ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. ʇʨʠ ʮʴʦʤʫ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ 

ʰʝʚʝʨʘ ʟʨʽʟʫʶʪʴ ʪʦʥʢʫ ʩʪʨʫʞʢʫ ʟ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʫʙʽʚ ʢʦʣʝʩʘ. 

ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʭʦʜʫ ʩʪʦʣʘ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʥʠʟ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʘ 

ʧʦʜʘʯʘ ʚ ʤʝʞʘʭ 0,025ï0,04 ʤʤ. 

ʐʝʚʽʥʛʫʚʘʥʥʷ ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʠʤʠ 

ʨʽʜʠʥʘʤʠ: ʩʫʣʴʬʦʬʨʝʟʦʣʦʤ ʘʙʦ ʚʝʨʝʪʝʥʥʠʤʠ ʤʘʩʣʘʤʠ. ʏʝʨʝʟ ʚʠʩʦʢʫ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʦʛʘʥʫ ʚʠʤʠʚʘʻʤʽʩʪʴ ʩʪʨʫʞʢʠ ʽʟ ʟʫʙʽʚ 

ʰʝʚʝʨʽʚ-ʨʝʡʦʢ, ʟʥʘʯʥʽ ʛʘʙʘʨʠʪʠ ʚʝʨʩʪʘʪʽʚ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ 

ʙʦʯʢʦʧʦʜʽʙʥʠʭ ʟʫʙʽʚ ʰʝʚʽʥʛʫʚʘʥʥʷ ʰʝʚʝʨʘʤʠ-ʨʝʡʢʘʤʠ ʥʝʤʘʻ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɿʘ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ ʰʝʚʽʥʛʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʢʨʫʛʣʠʤʠ ʘʙʦ ʜʠʩʢʦʚʠʤʠ 

ʰʝʚʝʨʘʤʠ. ʊʘʢʠʡ ʰʝʚʝʨ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʟʫʙʯʘʩʪʝ ʨʽʟʘʣʴʥʝ ʢʦʣʝʩʦ ʽʟ 

ʧʨʦʨʽʟʘʥʠʤʠ ʥʘ ʙʽʯʥʠʭ ʩʪʦʨʦʥʘʭ ʢʦʞʥʦʛʦ ʟʫʙʘ ʢʘʥʘʚʢʘʤʠ ʛʣʠʙʠʥʦʶ 

0,8 ʤʤ. ʎʽ ʢʘʥʘʚʢʠ ʫʪʚʦʨʶʶʪʴ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ, ʷʢʽ ʟʽʩʢʨʽʙʘʶʪʴ 

ʚʦʣʦʩʦʧʦʜʽʙʥʫ ʩʪʨʫʞʢʫ. 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 142 

 

 

ʅʘ ʨʠʩ. 5.19 ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘ ʩʭʝʤʠ ʰʝʚʽʥʛʫʚʘʥʥʷ 
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ʆʧʨʘʚʢʘ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ (ʨʠʩ. 5.19, ʘ) 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʮʝʥʪʨʘʭ ʩʪʦʣʘ ʚʝʨʩʪʘʪʘ. ʐʝʚʝʨ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘʜ 

ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ ʧʽʜ ʢʫʪʦʤ 15°, ʫʪʚʦʨʶʶʯʠ ʟ ʢʦʣʝʩʦʤ ʥʝʤʦʚ ʙʠ 

ʛʚʠʥʪʦʚʫ ʧʘʨʫ ʟ ʧʝʨʝʭʨʝʩʥʠʤʠ ʦʩʷʤʠ. ʇʨʠʚʝʜʝʥʠʡ ʚ ʦʙʝʨʪʘʥʥʷ ʰʝʚʝʨ 

ʦʙʝʨʪʘʻ ʦʙʨʦʙʣʶʚʘʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʷʢʦʤʫ ʥʘʜʘʻʪʴʩʷ ʦʩʴʦʚʠʡ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ  

(Sʧʦʟʜ = 0,15...0,3 ʤʤ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ). 

ʐʝʚʝʨ ʧʨʠ ʮʴʦʤʫ ʨʽʚʥʦʤʽʨʥʦ ʟʽʩʢʨʽʙʘʻ ʩʪʨʫʞʢʫ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʟʫʙʘ. 

ʂʨʽʤ ʦʙʝʨʪʘʥʥʷ ʪʘ ʦʩʴʦʚʦʛʦ ʨʫʭʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʜʣʷ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ ʧʦ ʚʩʴʦʤʫ ʧʨʦʬʽʣʶ ʟʫʙʘ ʩʪʽʣ ʚʝʨʩʪʘʪʘ 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʟ ʧʦʜʘʯʝʶ Sʚ = 0,025é0,04 ʤʤ ʥʘ ʦʜʠʥ ʭʽʜ 

ʩʪʦʣʘ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʢʦʞʥʦʛʦ ʭʦʜʫ ʩʪʦʣʘ ʰʝʚʝʨ ʧʦʯʠʥʘʻ ʦʙʝʨʪʘʪʠʩʷ 

ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʦʙʨʦʙʣʷʻ ʽʥʰʫ ʩʪʦʨʦʥʫ ʟʫʙʘ. ɼʣʷ  

ʈʠʩ. 5.19. ʉʭʝʤʠ ʰʝʚʽʥʛʫʚʘʥʥʷ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ 

ʰʝʚʝʨʘʤʠ: 

ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; 

ʙ, ʚ ï ʩʭʝʤʠ ʰʝʚʽʥʛʫʚʘʥʥʷ 

ʟʘ ʦʜʠʥ ʭʽʜ ʩʪʦʣʘ 

 

Sʧʨ 

 

ʘ)  

ʙ) 
ʚ) 

ʐʝʚʝʨ 

Vʰʝʚ ɿʫʙ 

 ʢʦʣʝʩʘ 

ɿʫʙ 
ʢʦʣʝʩʘ 

  

ɓ 

 ʘ
 

ɯɯɯ ɯ ɯɯ 
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ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʯʠʩʣʦ ʭʦʜʽʚ ï 4ï6, ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ï 2ï4. ʇʨʠʧʫʩʢ 

ʥʘ ʰʝʚʽʥʛʫʚʘʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ 0,04ï0,03 ʤʤ ʥʘ ʩʪʦʨʦʥʫ ʟʫʙʘ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʰʝʚʽʥʛʫʚʘʥʥʽ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ ʰʝʚʝʨʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

k
SnzS

az)lll(
t

ʚʰʝʚʰʝʚʧʦʟʜ

nʚʨo

o Ö
ÖÖÖ

ÖÖ++
=

, 

ʜʝ  lo ï ʜʦʚʞʠʥʘ ʟʫʙʘ, ʤʤ; 

 

lʚʨ, ln ï ʚʝʣʠʯʠʥʠ ʚʨʽʟʘʥʥʷ ʽ ʧʝʨʝʙʽʛʫ:  

10ll nʚʨ º+ ʤʤ;  

 
z 

ï ʯʠʩʣʦ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ; 

 

a 
ï ʧʨʠʧʫʩʢ ʥʘ ʰʝʚʽʥʛʫʚʘʥʥʷ ʥʘ ʩʪʦʨʦʥʫ ʧʦ ʧʨʦʬʽʣʶ ʟʫʙʘ, 

ʤʤ; 

 
nʰʝʚ 

ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʝʚʝʨʘ, ʭʚ-1; 

 zʰʝʚ ï ʯʠʩʣʦ ʟʫʙʽʚ ʰʝʚʝʨʘ; 

 
Sʧʦʟʜ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, 

ʤʤ/ʦʙ; 

 
Sʚ ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʭʽʜ ʩʪʦʣʘ, ʤʤ; 

 
k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʽ ʢʘʣʽʙʨʫʶʯʽ ʭʦʜʠ:  

k  = 1,1é1,2. 

ʂʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʰʝʚʝʨʘ ʧʨʠ ʰʝʚʽʥʛʫʚʘʥʥʽ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʽ ʩʪʘʣʽ ʟ ʤʝʞʝʶ ʤʽʮʥʦʩʪʽ ůʚ = 590é738 ʄʅ/ʤ2, 

ʧʨʠʡʤʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 100 ʤ/ʭʚ. ʇʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

Sʧʦʟʜº0,25 ʤʤ/ʦʙ. 

ʇʨʠʧʫʩʢ ʥʘ ʩʪʦʨʦʥʫ ʟʫʙʘ ʧʽʜ ʰʝʚʽʥʛʫʚʘʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʟʛʽʜʥʦ ʟ 

ʥʘʩʪʫʧʥʦʶ ʪʘʙʣʠʮʝʶ: 

 

ʄʦʜʫʣʴ, ʤʤ 2 3 4 5 6 

ʇʨʠʧʫʩʢ, 

ʤʤ 
0,03 0,04 0,05 

0,05

5 
0,06 

 

ʐʝʚʽʥʛʫʚʘʥʥʷ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʫʙʽʚ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 1ï2 ʩʪʫʧʝʥʽ ʪʦʯʥʦʩʪʽ ʽ ʟʤʝʥʰʫʻ ʩʫʤʘʨʥʫ ʧʦʭʠʙʢʫ 

ʤʽʞʮʝʥʪʨʦʚʦʾ ʚʽʜʩʪʘʥʽ, ʨʘʜʽʘʣʴʥʝ ʙʠʪʪʷ, ʚʽʜʭʠʣʝʥʥʷ ʧʨʦʬʽʣʶ, 
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ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʷʤʢʫ ʟʫʙʘ, ʥʘʢʦʧʠʯʝʥʫ ʧʦʭʠʙʢʫ ʢʨʦʢʫ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʢʦʣʦʚʦʛʦ ʢʨʦʢʫ ʤʽʞ ʜʚʦʤʘ ʟʫʙʘʤʠ ʚ 2ï4 ʨʘʟʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʤʝʪʘʣʦʦʙʨʦʙʮʽ ʚʩʝ ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʫʻ ʩʧʦʩʽʙ 

ʰʝʚʽʥʛʫʚʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʩʝʨʝʜʥʽʭ ʤʦʜʫʣʽʚ ʟʘ ʦʜʠʥ ʭʽʜ ʰʝʚʝʨʘʤʠ 

ʩʧʝʮʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʫʙʠ ʪʘʢʠʭ ʰʝʚʝʨʽʚ ʤʘʶʪʴ ʪʨʠ ʛʨʫʧʠ ʟʫʙʽʚ 

(ʨʠʩ. 5.19, ʙ): ʟʘʙʽʨʥʽ I, ʨʽʟʘʣʴʥʽ II  ʪʘ ʢʘʣʽʙʨʫʶʯʽ III. ɹʽʯʥʽ ʧʦʚʝʨʭʥʽ 

ʧʨʘʚʦʾ ʪʘ ʣʽʚʦʾ ʩʪʦʨʽʥ ʟʘʙʽʨʥʦʾ ʪʘ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥ ʟʫʙʽʚ ʰʝʚʝʨʘ 

ʩʢʣʘʜʘʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʙʽʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʢʘʣʽʙʨʫʶʯʦʾ ʯʘʩʪʠʥʠ 

ʢʫʪʠ ɓ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʰʝʚʝʨʘ ʜʦʟʚʦʣʷʻ ʟʥʽʤʘʪʠ ʚʝʩʴ ʧʨʠʧʫʩʢ ʟʘ ʦʜʠʥ 

ʨʦʙʦʯʠʡ ʽ ʦʜʠʥ ʟʚʦʨʦʪʥʠʡ (ʢʘʣʽʙʨʫʶʯʠʡ) ʭʽʜ ʩʪʦʣʘ. ʎʽ ʭʦʜʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʩʷʤʠ ʰʝʚʝʨʘ ʽ ʢʦʣʝʩʘ. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʩʧʝʮʽʘʣʴʥʽ ʰʝʚʝʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ 

ʰʣʷʭʦʤ ʧʝʨʝʰʣʽʬʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʰʝʚʝʨʽʚ ʰʠʨʠʥʦʶ 20ï25 ʤʤ. ʇʨʠ 

ʮʴʦʤʫ ʟʘʙʽʨʥʘ ʽ ʨʽʟʘʣʴʥʽ ʯʘʩʪʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝ ʤʝʥʰ 4ï6 ʨʽʟʘʣʴʥʠʭ 

ʢʨʦʤʦʢ ʢʦʞʥʘ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʠ ʰʝʚʽʥʛʫʚʘʥʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2ï3 ʨʘʟʠ 

ʟʘʚʜʷʢʠ ʩʢʦʨʦʯʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʮʠʢʣʽʚ ʜʦ ʦʜʥʦʛʦ ʽ ʚʠʢʣʶʯʝʥʥʶ 

ʨʘʜʽʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʩʪʦʣʘ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤ ʢʦʣʝʩʦʤ, ʱʦ ʻ 

ʥʝʤʠʥʫʯʠʤʠ ʧʨʠ ʰʝʚʽʥʛʫʚʘʥʥʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʰʝʚʝʨʘʤʠ. 

ʊʦʯʥʽʩʪʴ ʢʦʣʽʩ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʰʝʚʝʨʘʤʠ ʪʨʦʭʠ ʚʠʱʘ, 

ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʥʜʘʨʪʥʠʭ ʰʝʚʝʨʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʩʪʘʣʽʩʪʶ 

ʤʽʞʦʩʴʦʚʦʾ ʚʽʜʩʪʘʥʽ ʰʝʚʝʨʘ ʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ 

ʤʝʭʘʥʽʟʤʫ ʨʘʜʽʘʣʴʥʦʾ ʧʦʜʘʯʽ ʩʪʦʣʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʦ ʞʦʨʩʪʢʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʝʨʩʪʘʪ ï ʧʨʠʩʪʦʩʫʚʘʥʥʷ ï ʽʥʩʪʨʫʤʝʥʪ ï ʜʝʪʘʣʴ 

(ɺʇɯɼ). 

ʉʪʽʡʢʽʩʪʴ ʪʘʢʠʭ ʰʝʚʝʨʽʚ ʜʦ 3 ʨʘʟʽʚ ʚʠʱʘ ʟʘ ʩʪʽʡʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʯʠʩʣʘ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ, ʱʦ ʦʜʥʦʯʘʩʥʦ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʦʙʦʪʽ, ʽ ʟʤʝʥʰʝʥʥʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʞʥʫ ʟ ʥʠʭ. 

ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʦʙʫʤʦʚʣʝʥʝ ʪʘʢʦʞ ʧʦʣʽʧʰʝʥʥʷʤ ʫʤʦʚ ʚʨʽʟʘʥʥʷ 

ʟʫʙʽʚ ʰʝʚʝʨʘ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʥʦ ʽ ʙʝʟʧʝʨʝʨʚʥʦ ʥʝ ʚ ʨʘʜʽʘʣʴʥʦʤʫ, ʘ 

ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ. ʂʨʽʤ ʪʦʛʦ, ʢʘʣʽʙʨʫʶʯʽ ʟʫʙʠ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʫ 

ʟʨʽʟʘʥʥʽ ʦʩʥʦʚʥʦʛʦ ʧʨʠʧʫʩʢʫ ʘ (ʨʠʩ. 5.19, ʚ). 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ ʰʝʚʽʥʛʫʚʘʥʥʷ ʟ 

ʜʽʘʛʦʥʘʣʴʥʦʶ ʧʦʜʘʯʝʶ. ʎʝʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʪʫʧʘʣʴʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʥʝ ʧʘʨʘʣʝʣʴʥʦ ʡʦʛʦ ʦʩʽ, 

ʘ ʧʽʜ ʢʫʪʦʤ a0, ʱʦ ʜʦʨʽʚʥʶʻ 5° ʽ ʙʽʣʴʰʝ (ʨʠʩ. 5.20). ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʜʦʚʞʠʥʘ ʭʦʜʫ, ʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ ʧʨʠʡʤʘʻʪʴʩʷ 

ʤʝʥʰʦʶ, ʥʽʞ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ ʰʝʚʽʥʛʫʚʘʥʥʽ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ, 

ʱʦ ʫ ʮʽʣʦʤʫ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʦʙʨʦʙʢʠ. 

ʏʘʩ ʰʝʚʽʥʛʫʚʘʥʥʷ ʦʜʥʦʛʦ ʟʫʙʘ ʟ ʤʦʜʫʣʝʤ 2ï3 ʤʤ ʧʨʠ ʧʦʟʜʦʚʞʥʽʡ 

ʧʦʜʘʯʽ ʜʦʨʽʚʥʶʻ 2ï3 ʩ, ʘ ʧʨʠ ʜʽʘʛʦʥʘʣʴʥʽʡ ʧʦʜʘʯʽ ï ʧʨʠʙʣʠʟʥʦ 1 ʩ. 
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ʅʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʽ ʪʨʘʢʪʦʨʥʠʭ ʟʘʚʦʜʘʭ ʰʝʚʽʥʛʫʚʘʥʥʷʤ ʽʥʦʜʽ 

ʬʦʨʤʦʫʪʚʦʨʶʶʪʴ ʟʫʙʠ, ʢʽʥʮʽ ʷʢʠʭ ʥʘ 0,02ï0,03 ʤʤ ʪʦʥʰʽ ʟʘ ʩʝʨʝʜʠʥʫ,  

 

ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 
ʐʝʚʝʨ 

ʎʝʥʪʨ 
ʩʭʨʝʱʫʚʘʥʥʷ 

ɺʽʩʴ ʰʝʚʝʨʘ 

ʅʘʧʨʷʤ ʜʽʘʛʦʥʘʣʴʥʦʾ ʧʦʜʘʯʽ 

ɺʽʩʴ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 

Ŭ0 

 
ʈʠʩ. 5.20. ʉʭʝʤʘ ʰʝʚʽʥʛʫʚʘʥʥʷ ʟ ʜʽʘʛʦʥʘʣʴʥʦʶ ʧʦʜʘʯʝʶ 

 

ʱʦ ʥʘʜʘʻ ʾʤ ʙʦʯʢʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 5.21, ʘ). ʊʘʢʘ ʬʦʨʤʘ ʟʫʙʽʚ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʰʝʚʝʨʦʤ 1 ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ 2 ʦʪʨʠʤʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʰʝʚʽʥʛʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʛʦʡʜʘʻʪʴʩʷ (ʨʠʩ. 5.21, ʙ). ʅʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʩʥʦʚʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʥʘ ʦʩʽ 4 ʷʢʦʛʦ ʭʠʪʘʻʪʴʩʷ ʧʣʠʪʘ 

3. ʇʘʣʝʮʴ 5 ʧʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʩʪʦʣʘ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ 

ʧʦʭʠʣʦʤʫ ʧʘʟʫ 7 ʜʠʩʢʘ 6, ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʥʝʨʫʭʦʤʦʤʫ ʢʨʦʥʰʪʝʡʥʽ ʽ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʽʜ ʥʝʦʙʭʽʜʥʠʤ ʢʫʪʦʤ. 
 

 

 

ʘ) 

 

ʙ) 

5 

4 3 

1 

2 6 7 

 
ʈʠʩ. 5.21. ʐʝʚʽʥʛʫʚʘʥʥʷ ʙʦʯʢʦʧʦʜʽʙʥʠʭ ʟʫʙʽʚ: 

ʘ ï ʬʦʨʤʘ ʙʦʯʢʦʧʦʜʽʙʥʦʛʦ ʟʫʙʘ; 

ʙ ï ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʭʠʪʘʻʪʴʩʷ; 

1 ï h ʝʚʝʨ; 2 ï ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ; 

3 ï ʧʣʠʪʘ, ʱʦ ʛʦʡʜʘʻʪʴʩʷ; 4 ï ʚʽʩʴ ʦʩʥʦʚʠ; 5 ï ʧʘʣʝʮʴ; 

6 ï ʜʠʩʢ ʩ ʥʘʭʠʣʝʥʠʤ ʧʘʟʦʤ; 7 ï ʥʘʭʠʣʝʥʠʡ ʧʘʟ 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʝʚʽʥʛʫʚʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʾʭ ʪʦʯʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʊʦʤʫ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚ ʤʘʩʦʚʦʤʫ ʽ ʙʘʛʘʪʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʘʣʝ ʡ ʫ ʩʝʨʽʡʥʦʤʫ, ʽ 

ʥʘʚʽʪʴ ʫ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʰʝʚʽʥʛʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʟ ʧʦʚʦʨʦʪʥʠʤʠ 

ʬʨʝʟʝʨʥʠʤʠ ʛʦʣʦʚʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʢʫʪʘ ʩʭʨʝʱʫʚʘʥʥʷ 

ʦʩʝʡ ʰʝʚʝʨʘ ʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 

ʐʝʚʽʥʛʫʚʘʥʥʷ ʟʫʙʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʛʘʨʪʫʶʪʴʩʷ. ɹʽʣʴʰʽʩʪʴ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʽʩʣʷ 

ʰʝʚʽʥʛʫʚʘʥʥʷ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʶʻʪʴʩʷ, ʱʦ ʪʨʦʭʠ ʟʥʠʞʫʻ ʜʦʩʷʛʥʫʪʫ 

ʪʦʯʥʽʩʪʴ ʪʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ. ʇʨʦʪʝ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʦʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʰʝʚʽʥʛʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʝʥʰʠʪʠ ʧʦʭʠʙʢʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. 
 

5.8.3. ʆʙʨʦʙʢʘ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʚʦʤʘ 

ʦʜʥʦʢʨʦʤʢʦʚʠʤʠ ʰʝʚʝʨʘʤʠ (ʜʦʚʙʘʯʘʤʠ) 
 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʰʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʧʨʦʮʝʩʫ ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ, ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʜʽʡʥʦʛʦ ʩʧʦʩʦʙʫ ʦʩʪʘʪʦʯʥʦʾ 

ʦʙʨʦʙʢʠ ʟʫʙʽʚ, ʦʪʨʠʤʘʥʠʭ ʥʘʢʘʪʫʚʘʥʥʷʤ. 
ʐʝʚʽʥʛʫʚʘʥʥʷ ʥʘʢʘʪʘʥʠʭ ʟʫʙʽʚ, ʱʦ ʻ ʙʽʣʴʰ ʞʦʨʩʪʢʠʤʠ ʽ ʤʝʥʰ ʪʦʯʥʠʤʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʪʨʠʤʘʥʠʤʠ ʬʨʝʟʝʨʫʚʘʥʥʷʤ, ʟʥʘʯʥʦ ʚʘʞʯʝ ʟʜʽʡʩʥʠʪʠ ʯʝʨʝʟ ʥʠʟʴʢʫ 

ʩʪʽʡʢʽʩʪʴ ʪʘ ʧʦʣʦʤʢʠ ʟʫʙʽʚ ʰʝʚʝʨʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʽʩʣʷ 

ʥʘʢʘʪʫʚʘʥʥʷ ʻ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʜʚʦʤʘ ʦʜʥʦʢʨʦʤʢʦʚʠʤʠ ʰʝʚʝʨʘʤʠ. 

ʆʙʨʦʙʢʘ ʟʫʙʽʚ ʜʘʥʠʤ ʤʝʪʦʜʦʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʰʝʚʽʥʛʫʚʘʥʥʷ, 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʚʝʨʩʪʘʪʘʭ ʪʠʧʫ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʟ ʞʦʨʩʪʢʠʤʠ 

ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʣʘʥʮʶʛʘʤʠ. 

ʎʝʡ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʜʚʦʤʘ ʨʽʟʘʣʴʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ʰʝʚʝʨʘʤʠ 1 ʽ 2 (ʨʠʩ. 5.22), ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʧʦʜʦʙʫ ʢʦʩʦʟʫʙʠʭ ʜʦʚʙʘʯʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʘʣʴʥʫ ʯʘʩʪʠʥʫ ʟ ʙʽʯʥʠʤ ʟʘʜʥʽʤ 

ʢʫʪʦʤ 2°. ʂʦʞʝʥ ʽʥʩʪʨʫʤʝʥʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʪʽʣʴʢʠ ʦʜʥʽʻʾ 

ʩʪʦʨʦʥʠ ʟʫʙʘ. ɿʫʙʠ ʢʦʞʥʦʛʦ ʜʦʚʙʘʯʘ ʟʽʰʣʽʬʦʚʘʥʽ ʥʘ 

ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʦ ʢʨʠʚʽʡ 4 ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ 

ʪʦʯʦʢ ʢʦʥʪʘʢʪʫ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʽʟ ʟʫʙʘʤʠ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ 

ʢʦʣʝʩʘ.  

ʆʙʨʦʙʢʘ ʟʫʙʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɿʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ 3 ʟ ʚʠʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ɸ ʰʚʠʜʢʦ ʧʽʜʚʦʜʠʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ ɹ 

ʜʦ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʦʪʽʤ ʚʤʠʢʘʻʪʴʩʷ ʧʦʜʘʯʘ ʽ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʧʦʣʦʞʝʥʥʷ ɺ. ʇʽʩʣʷ ʨʝʚʝʨʩʫʚʘʥʥʷ ʦʙʝʨʪʘʥʥʷ 
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ʽʥʩʪʨʫʤʝʥʪʘ ʽ ʟʫʙʯʘʩʪʦʛʦ 

ʢʦʣʝʩʘ ʦʩʪʘʥʥʻ ʟ ʧʦʣʦʞʝʥʥʷ ɺ 

ʰʚʠʜʢʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ 

ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʣʦʞʝʥʥʷ ɹ, 

ʟʥʦʚʫ ʚʤʠʢʘʻʪʴʩʷ ʧʦʜʘʯʘ ʽ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʜʨʫʛʘ ʩʪʦʨʦʥʘ 

ʟʫʙʽʚ. 

ʊʦʯʥʽʩʪʴ ʟʘ ʧʨʦʬʽʣʝʤ, 

ʢʨʦʢʦʤ ʽ ʥʘʧʨʷʤʢʦʤ ʟʫʙʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʥʦʩʪʽ, ʱʦ 

ʦʜʝʨʞʫʻʪʴʩʷ ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ 

ʰʝʚʽʥʛʫʚʘʥʥʽ. ʗʢʽʩʪʴ 

ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ ʪʘʢʦʞ 

ʚʽʜʧʦʚʽʜʘʻ ʟʚʠʯʘʡʥʦʤʫ 

ʰʝʚʽʥʛʫʚʘʥʥʶ, ʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʪʨʦʭʠ ʚʠʱʘ. 

ʈʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ, 

ʧʨʦʩʪʽʰʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʟʥʘʯʥʦ ʜʝʰʝʚʰʽ ʟʚʠʯʘʡʥʠʭ ʰʝʚʝʨʽʚ, ʘ ʾʭ 

ʟʘʪʦʯʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

 

5.8.4. ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʟʙʽʣʴʰʫʻ ʪʦʯʥʽʩʪʴ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʥʝ 

ʛʘʨʪʫʶʪʴʩʷ, ʽ ʦʩʦʙʣʠʚʦ ʟʘʛʘʨʪʦʚʘʥʠʭ ʢʦʣʽʩ, ʷʢʽ ʜʝʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʯʘʩ  

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʟ ʝʚʦʣʴʚʝʥʪʥʠʤ ʧʨʦʬʽʣʝʤ ʚʠʢʦʥʫʻʪʴʩʷ: 

ï ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʩʦʥʥʠʭ ʢʨʫʛʽʚ ʟ 

ʝʚʦʣʴʚʝʥʪʥʠʤ ʧʨʦʬʽʣʝʤ; 

ï ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ. 

ɺʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ, ʚʠʢʦʥʫʶʪʴ 

ʰʣʽʬʫʚʘʥʥʷ ʢʨʫʛʘʤʠ, ʧʨʦʬʽʣʴ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʘʜʠʥʽ ʟʫʙʽʚ 

(ʘʥʘʣʦʛʽʯʥʦ ʜʠʩʢʦʚʽʡ ʤʦʜʫʣʴʥʽʡ ʬʨʝʟʽ). ʂʨʫʛʠ ʧʨʘʚʣʷʪʴʩʷ ʪʨʴʦʤʘ 

ʘʣʤʘʟʘʤʠ, ʱʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʧʽʶʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʘʭ 

(ʨʠʩ. 5.23, ʘ).  

ʂʨʫʛ ʰʣʽʬʫʻ ʜʚʽ ʩʪʦʨʦʥʠ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʟʫʙʽʚ. ɼʣʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ 

ʨʽʟʥʠʤʠ ʤʦʜʫʣʷ-ʤʠ ʽ ʢʽʣʴʢʽʩʪʶ ʟʫʙʽʚ ʥʝʦʙʭʽʜʥʦʶ ʻ ʥʘʷʚʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʰʘʙʣʦʥʽʚ ʜʣʷ ʧʨʘʚʢʠ ʢʨʫʛʘ ʘʣʤʘʟʘʤʠ. ʊʘʢʽ ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫ-ʶʪʴʩʷ ʚ 

ʤʘʩʦʚʦʤʫ ʽ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ, ʘ ʽʥʦʜʽ ʡ ʫ ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʟʫʙʽʚ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥ-ʥʷ ʫ ʚʠʧʘʜʢʫ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ ʟ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʟʫʙʽʚ ʤʘʻ ʤʽʩʮʝ 

ʟʥʘʯʥʝ ʟʥʦʰʫʚʘʥʥʷ  ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ʈʠʩ. 5.22. ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʟʫʙʽʚ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʽʩ ʜʚʦʤʘ ʢʦʩʦʟʫʙʠʤʠ 

ʜʦʚʙʘʯʘʤʠ 
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ʇʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʟʫʙʽʚ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʦʭʠʙʢʘ ʯʝʨʝʟ 

ʟʥʦʰʫʚʘʥʥʷ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. ɼʣʷ ʾʾ ʟʤʝʥʰʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʦʚʝʨʪʘʪʠ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʥʝ ʥʘ ʦʜʠʥ ʟʫʙ, ʘ ʥʘ ʜʝʢʽʣʴʢʘ. 

ʊʦʯʥʽʩʪʴ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʮʠʤ ʤʝʪʦʜʦʤ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,010ï

0,015 ʤʤ. 

ɺʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ, ʦʜʝʨʞʘʣʠ ʜʦʩʠʪʴ 

ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʟʘʚʜʷʢʠ ʟʥʘʯʥʦ ʙʽʣʴʰʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʨʩʪʘʪʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʮʽ ʚʝʨʩʪʘʪʠ ʜʘʶʪʴ ʤʝʥʰʫ ʪʦʯʥʽʩʪʴ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʟʫʙʦʰʣʽʬʫʚʘʥʥʽ ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

,z
V1000

aiL2
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ʜʝ 
L ï ʜʦʚʞʠʥʘ ʭʦʜʫ ʩʪʦʣʘ, 

ʤʤ: 

ʈʠʩ. 5.23. ʉʭʝʤʘ ʧʨʘʚʢʠ ʪʘ ʰʣʽʬʫʚʘʥʥʷ 

ʟʫʙʽʚ: 

ʘ ï ʧʨʘʚʢʘ ʪʨʴʦʤʘ ʘʣʤʘʟʘʤʠ 

ʧʨʦʬʽʣʶ ʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʢʨʫʛʘ, ʱʦ ʧʨʘʮʶʻ 

ʤʝʪʦʜʦʤ ʢʦʧʽʶʚʘʥʥʷ; 

ʙ ï ʦʙʨʦʙʢʘ ʜʚʦʤʘ 

ʪʘʨʽʣʯʘʩʪʠʤʠ 

ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ 

ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 
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149 5. ʆʙʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

 
 

10)hD(hlL ʢo +-Ö+= ; 

 
lo 
ï ʜʦʚʞʠʥʘ ʟʫʙʘ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʤ; 

 h ï ʚʠʩʦʪʘ ʟʫʙʘ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʤʤ; 

 Dʢ ï ʜʽʘʤʝʪʨ ʢʨʫʛʘ, ʤʤ; 

  ̔ ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ;  

 
ʘ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʯʘʩ ʧʦʜʽʣʫ, ʪʦʙʪʦ ʯʘʩ 

ʧʦʚʦʨʦʪʫ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʥʘ ʟʫʙ, ʘ = 1,3...1,5; 

 z ï ʯʠʩʣʦ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ; 

 Vʩʪ ï h ʚʠʜʢʽʩʪʴ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʩʪʦʣʘ, ʤ/ʭʚ. 

ɼʨʫʛʠʡ ʤʝʪʦʜ ʰʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ï ʤʝʪʦʜ ʦʙʢʘʪʫʚʘʥʥʷ ï ʤʝʥʰ 

ʧʨʦʜʫʢʪʠʚʥʠʡ, ʘʣʝ ʜʘʻ ʚʝʣʠʢʫ ʪʦʯʥʽʩʪʴ (ʜʦ 0,0025 ʤʤ). ʐʣʽʬʫʚʘʥʥʷ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʢʨʫʛʘʤʠ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʠʡ ʩʧʦʩʽʙ ʰʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʟʫʙʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʜʚʦʤʘ ʪʘʨʽʣʯʘʩʪʠʤʠ 

ʢʨʫʛʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʧʽʜ ʢʫʪʦʤ 30° ʽ 40°. ʎʝ 

ʫʪʚʦʨʶʻ ʥʽʙʠ ʧʨʦʬʽʣʴ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʫʙʘ, ʧʦ ʷʢʦʤʫ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʙʢʘʪʫʚʘʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ (ʨʠʩ. 5.23, ʙ). ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ 

ʜʦ ʩʚʦʻʾ ʦʩʽ, ʦʜʥʦʯʘʩʥʦ ʧʦʚʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ ʮʽʻʾ ʦʩʽ. 

ʂʨʽʤ ʮʴʦʛʦ, ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦ 

ʨʫʭʘʻʪʴʩʷ ʚʟʜʦʚʞ ʩʚʦʻʾ ʦʩʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʣʽʬʫʚʘʥʥʷ ʧʨʦʬʽʣʶ ʟʫʙʘ ʧʦ 

ʚʩʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ. 

ɼʣʷ ʰʣʽʬʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʥʘʙʦʨʫ ʟ ʜʝʢʽʣʴʢʦʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

ʟʘʛʦʪʦʚʢʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʦʧʨʘʚʮʽ, ʷʢʘ ʫ ʩʚʦʶ ʯʝʨʛʫ ʢʨʽʧʠʪʴʩʷ ʚ 

ʮʝʥʪʨʘʭ ʙʘʙʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ. ʉʪʽʣ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʩʫʤʘʨʥʽʡ ʰʠʨʠʥʽ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʷʢʘ ʟʙʽʣʴʰʝʥʘ ʥʘ ʚʭʽʜ ʽ ʚʠʭʽʜ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʧʦʚʦʨʦʪ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʥʘ ʦʜʠʥ ʟʫʙ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʩʣʷ ʦʜʥʦ-, ʜʚʦʨʘʟʦʚʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʧʽʜ 

ʰʣʽʬʫʚʘʣʴʥʠʤ ʢʨʫʛʦʤ. ʇʨʠʧʫʩʢ ʥʘ ʰʣʽʬʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 0,1ï0,2 ʤʤ ʥʘ 

ʪʦʚʱʠʥʫ ʟʫʙʘ ʽ ʟʥʽʤʘʻʪʴʩʷ ʟʘ 2 ʘʙʦ ʙʽʣʴʰʝ ʭʦʜʽʚ. 

ʊʘʨʽʣʯʘʩʪʽ ʢʨʫʛʠ ʰʣʽʬʫʶʪʴ ʟʫʙʠ ʚʫʟʴʢʦʶ ʩʤʫʞʢʦʶ ʚ 2ï3 ʤʤ. ʊʦʤʫ 

ʪʠʩʢ ʽ ʥʘʛʨʽʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʮʴʦʤʫ, ʥʝʟʥʘʯʥʽ, ʱʦ ʽ ʧʽʜʚʠʱʫʻ 

ʪʦʯʥʽʩʪʴ ʰʣʽʬʫʚʘʥʥʷ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʭʠʙʦʢ, ʷʢʽ ʟʚôʷʟʘʥʽ ʟʽ 

ʟʥʦʰʫʚʘʥʥʷʤ ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ, ʚʝʨʩʪʘʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤʠ ʜʣʷ ʾʭ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʟʫʙʦʰʣʽʬʫʚʘʥʥʽ ʥʘ ʚʝʨʩʪʘʪʘʭ, ʱʦ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 150 

 

 

ʧʨʘʮʶʶʪʴ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ ʜʚʦʤʘ ʪʘʨʽʣʯʘʩʪʠʤʠ ʢʨʫʛʘʤʠ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ 

L 

ï ʜʦʚʞʠʥʘ ʭʦʜʫ ʩʪʦʣʘ, ʤʤ: 

 

 

)5)hD(h(2lL ko +-ÖÖ+= , 

 lo ï ʜʦʚʞʠʥʘ ʟʫʙʽʚ, ʱʦ ʰʣʽʬʫʶʪʴʩʷ, ʤʤ;  

 h ï ʚʠʩʦʪʘ ʟʫʙʘ, ʤʤ;  

 Dʢ ï ʜʽʘʤʝʪʨ ʢʨʫʛʘ, ʤʤ; 

 i  ï ʯʠʩʣʦ ʭʦʜʽʚ;  

 no ï ʯʠʩʣʦ ʦʙʢʘʪʫʚʘʥʴ, ʭʚ-1;  

 Sʧʦʟʜ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʢʘʪ, ʤʤ;  

 Ű ï ʯʘʩ ʥʘ ʧʝʨʝʢʣʶʯʝʥʥʷ ʽ ʧʦʜʽʣ, ʭʚ;  

 z ï ʯʠʩʣʦ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʟʫʙʽʚ ʜʝʢʽʣʴʢʦʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʦʜʥʦʯʘʩʥʦ ʟʘ lo 

ʧʨʠʡʤʘʻʪʴʩʷ ʜʦʚʞʠʥʘ ʟʫʙʘ ʩʪʫʧʠʮʽ. ʊʦʜʽ ʦʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ L ï ʜʦʚʞʠʥʘ ʭʦʜʫ ʩʪʦʣʘ, ʤʤ: 
 

)5)hD(h(2mlL ko +-ÖÖ+Ö= ;  

 m  ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ. 

ɺʝʨʩʪʘʪʠ ʜʣʷ ʟʫʙʦʰʣʽʬʫʚʘʥʥʷ, ʱʦ ʧʨʘʮʶʶʪʴ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 

ʜʚʦʤʘ ʪʘʨʽʣʯʘʩʪʠʤʠ ʢʨʫʛʘʤʠ, ʤʘʶʪʴ ʧʨʠʩʪʨʽʡ ɸ (ʨʠʩ. 5.23, ʙ), ʱʦ 

ʢʦʤʧʝʥʩʫʻ ʟʥʦʰʫʚʘʥʥʷ ʢʨʫʛʽʚ ʫ ʧʨʦʮʝʩʽ ʰʣʽʬʫʚʘʥʥʷ ʪʘ ʚ ʧʨʦʮʝʩʽ ʧʨʘʚʢʠ 

ʾʭ ʘʣʤʘʟʦʤ. 

ʊʘʢʽ ʧʨʠʩʪʨʦʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʣʽʩʪʴ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʯʦʾ ʢʨʦʤʢʠ 

ʢʨʫʛʘ ʧʨʠ ʡʦʛʦ ʟʥʦʰʫʚʘʥʥʽ. ɺʢʘʟʘʥʘ ʩʪʘʣʽʩʪʴ ʢʨʫʛʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
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ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʰʧʠʥʜʝʣʷ ʨʘʟʦʤ ʟ ʢʨʫʛʦʤ ʚʟʜʦʚʞ ʦʩʽ ʥʘ 

ʚʝʣʠʯʠʥʫ ʟʥʦʩʫ ʚʽʜ ʰʣʽʬʫʚʘʥʥʷ ʽ ʧʨʘʚʢʠ. 

ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʜʚʦʤʘ ʪʘʨʽʣʯʘʩʪʠʤʠ ʢʨʫʛʘʤʠ ʙʝʟ ʧʦʟʜʦʚʞʥʴʦʾ 

ʧʦʜʘʯʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʥʘ ʷʢʠʭ 

ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʨʽʣʯʘʩʪʽ ʢʨʫʛʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ 700ï800 ʤʤ, ʱʦ 

ʰʣʽʬʫʶʪʴ ʟʫʙ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʙʝʟ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʚʟʜʦʚʞ ʩʚʦʻʾ ʦʩʽ. ʇʨʠ ʪʘʢʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʦʩʥʦʚʘ 

ʟʘʧʘʜʠʥʠ ʟʫʙʘ ʢʦʣʝʩʘ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝ ʧʦ ʧʨʷʤʽʡ, ʘ ʧʦ ʜʫʟʽ ʢʦʣʘ ʟ 

ʨʘʜʽʫʩʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ ʨʘʜʽʫʩʫ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʅʘ ʪʘʢʠʭ 

ʚʝʨʩʪʘʪʘʭ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʰʣʽʬʫʚʘʪʠ ʚʫʟʴʢʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, ʪʦʙʪʦ ʪʽ, 

ʷʢʽ ʤʘʶʪʴ ʟʫʙʠ ʥʝʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ, ʘ 

ʦʪʞʝ, ʽ ʚʪʨʘʪ ʯʘʩʫ ʥʘ ʚʨʽʟʘʥʥʷ ʢʨʫʛʽʚ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʰʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 

ʦʜʥʠʤ ʜʠʩʢʦʚʠʤ ʢʨʫʛʦʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʽʙʠ ʟʫʙ ʨʝʡʢʠ 

(ʨʠʩ. 5.24, ʘ). ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʱʦ ʰʣʽʬʫʻʪʴʩʷ, ʤʘʻ ʦʙʢʘʪʥʠʡ ʨʫʭ ʽ 

ʧʦʟʜʦʚʞʥʶ ʧʦʜʘʯʫ ʚʟʜʦʚʞ ʟʫʙʘ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʦʜʥʦʛʦ ʟʫʙʘ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʩʪʫʧʥʦʛʦ ʟʫʙʘ. 

   

ʘ) 
ʙ) ʚ) 

 

 

 
ʈʠʩ. 5.24. ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʦʜʥʠʤ ʘʙʨʘʟʠʚʥʠʤ ʢʨʫʛʦʤ; 

ʙ ï ʜʚʦʤʘ ʘʙʨʘʟʠʚʥʠʤʠ ʢʨʫʛʘʤʠ; 

ʚ ï ʘʙʨʘʟʠʚʥʠʤ ʯʝʨʚôʷʯʥʠʤ ʢʨʫʛʦʤ 

 

ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʟʚʠʯʘʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʚʘ 

ʦʙʝʨʪʠ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. ʆʩʪʘʪʦʯʥʝ ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ 

ʜʨʫʛʦʤʫ ʦʙʝʨʪʽ ʟʽ ʟʤʝʥʰʝʥʦʶ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʢʨʫʛʘ. ʄʽʞ 
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ʧʦʧʝʨʝʜʥʽʤ ʽ ʦʩʪʘʪʦʯʥʠʤ ʢʽʥʮʝʚʠʤ ʰʣʽʬʫʚʘʥʥʷʤ ʢʨʫʛ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʨʘʚʠʪʴʩʷ. ʇʨʦʩʪʘ ʬʦʨʤʘ ʢʨʫʛʘ ʽ ʥʘʷʚʥʽʩʪʴ ʨʫʭʫ ʦʙʢʘʪʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʜʦʩʠʪʴ ʪʦʯʥʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, ʘʣʝ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʟʫʙʦʰʣʽʬʫʚʘʥʥʷ ʥʝʚʠʩʦʢʘ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʟʫʙʦʰʣʽʬʫʚʘʥʥʷ ʦʜʥʠʤ ʢʨʫʛʦʤ ʤʝʪʦʜʦʤ 

ʦʙʢʘʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ɹʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʤ ʤʝʪʦʜʦʤ ʻ ʰʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʤʝʪʦʜʦʤ 

ʦʙʢʘʪʫʚʘʥʥʷ ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʘʙʨʘʟʠʚʥʠʤʠ ʢʨʫʛʘʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʘʨʘʣʝʣʴʥʦ (ʨʠʩ. 5.24, ʙ). ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʠʭ ʚʝʨʩʪʘʪʽʚ 

ʟʥʘʯʥʦ ʚʠʱʘ, ʥʽʞ ʚʝʨʩʪʘʪʽʚ ʟ ʦʜʥʠʤ ʪʘʢʠʤ ʞʝ ʢʨʫʛʦʤ. 

ʆʜʝʨʞʫʻ ʪʘʢʦʞ ʧʦʰʠʨʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ ʰʣʽʬʫʚʘʥʥʷ 

ʧʨʷʤʠʭ ʽ ʢʨʠʚʦʣʽʥʽʡʥʠʭ 

ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩ-

ʪʠʭ ʢʦʣʽʩ ʤʦʜʫʣʝʤ ʜʦ 7 ʤʤ ʽ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 700 ʤʤ 

ʘʙʨʘʟʠʚʥʠʤ ʢʨʫʛʦʤ, 

ʟʘʧʨʘʚʣʝʥʠʤ ʫ ʚʠʛʣʷʜʽ 

ʯʝʨʚôʷʢʘ (ʨʠʩ. 5.24, ʚ). 

ʎʠʤ ʤʝʪʦʜʦʤ, ʱʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʥʘʨʽʟʘʶʪʴʩʷ ʟʫʙʠ 

ʟ ʤʦʜʫʣʝʤ ʜʦ 1 ʤʤ 

ʘʙʨʘʟʠʚʥʠʤʠ ʯʝʨʚôʷʯʥʠʤʠ 

ʢʨʫʛʘʤʠ ʫ ʩʫʮʽʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʘʭ. ʏʝʨʚôʷʯʥʽ ʢʨʫʛʠ 

ʧʨʘʚʣʷʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ 

ʯʦʨʥʦʚʠʤ ʽ ʯʠʩʪʦʚʠʤ ʜʠʩʢʦʚʠʤʠ ʙʘʛʘʪʦʥʠʪʢʦʚʠʤʠ ʥʘʢʘʪʥʠʢʘʤʠ. 

ʐʣʽʬʫʚʘʥʥʷ ʧʨʷʤʠʭ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʝʪʦʜʦʤ 

ʦʙʢʘʪʫʚʘʥʥʷ ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʘʙʨʘʟʠʚʥʠʤʠ ʢʨʫʛʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʚʝʨʩʪʘʪʘʭ, ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʥʘ ʙʘʟʽ ʟʫʙʦʩʪʨʫʛʘʣʴʥʠʭ (ʨʠʩ. 5.25, ʘ). 

ʂʨʠʚʦʣʽʥʽʡʥʽ ʟʫʙʠ ʢʦʥʽʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʰʣʽʬʫʶʪʴʩʷ 

ʯʘʰʢʦʚʠʤʠ ʘʙʨʘʟʠʚʥʠʤʠ ʢʨʫʛʘʤʠ (ʨʠʩ. 5.25, ʙ). ʇʝʨʝʨʽʟ ʙʽʯʥʦʾ ʩʪʦʨʦʥʠ 

ʢʨʫʛʘ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʦʬʽʣʴ ʟʫʙʘ ʨʝʡʢʠ. ʏʘʰʢʦʚʠʡ ʢʨʫʛ, ʦʙʝʨʪʘʶʯʠʩʴ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 20ï30 ʤ/ʩ, ʦʙʢʘʪʫʻ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʧʨʦʬʽʣʶ ʟʫʙʘ, ʱʦ 

ʰʣʽʬʫʻʪʴʩʷ. 

ɿʫʙʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʧʦʜʘʯʽ 

ʈʠʩ. 5.25. ʐʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʟ ʧʨʷʤʠʤʠ ʟʫʙʘʤʠ; 

ʙ ï ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ 

ʟʫʙʘʤʠ 

 
  

ʘ) ʙ) 
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ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ ʟʚʠʯʘʡʥʠʤ ʩʧʦʩʦʙʦʤ ʘʙʦ ʯʝʨʝʟ ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ, 

ʷʢʠʡ ʟʘʭʠʱʘʻ ʟʫʙʠ ʢʦʣʽʩ, ʱʦ ʰʣʽʬʫʶʪʴʩʷ, ʚʽʜ ʪʝʨʤʦʚʽʜʧʫʩʢʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʰʣʽʬʫʚʘʥʥʷ. 

ɼʣʷ ʦʩʪʘʪʦʯʥʦʾ (ʢʽʥʮʝʚʦʾ) ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʧʨʷʤʠʭ, ʢʦʩʠʭ ʽ 

ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʪʘʢʦʞ ʽ ʭʦʥʽʥʛʫʚʘʥʥʷ. ʈʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ (ʭʦʥʠ) ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʛʝʣʽʢʦʾʜʘʣʴʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽʟ ʧʣʘʩʪʤʘʩ, ʧʨʦʩʦʯʝʥʠʭ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʘʙʨʘʟʠʚʘʤʠ. 

ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, ʱʦ ʭʦʥʽʥʛʫʻʪʴʩʷ, ʟʥʘʭʦʜʷʯʠʩʴ ʫ ʟʘʯʝʧʣʝʥʥʽ ʟ ʭʦʥʦʤ 

ʙʝʟ ʟʘʟʦʨʫ, ʚʠʢʦʥʫʻ ʨʝʚʝʨʩʫʶʯʝ ʦʙʝʨʪʘʥʥʷ (ʧʦʟʤʽʥʥʦ ʚ ʦʙʠʜʚʘ ʙʦʢʠ) ʽ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʟʜʦʚʞ ʩʚʦʻʾ ʦʩʽ. 

ʍʦʥʽʥʛʫʚʘʥʥʷ ʚʩʽʭ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟ ʤʦʜʫʣʝʤ 2ï3 ʤʤ ʽ ʯʠʩʣʦʤ 

ʟʫʙʽʚ 30ï40 ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 30ï40 ʩ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʛʘʩʦʤ. 

ʇʨʠʧʫʩʢ ʧʽʜ ʭʦʥʽʥʛʫʚʘʥʥʷ ʩʢʣʘʜʘʻ 0,02ï0,05 ʤʤ ʥʘ ʩʪʦʨʦʥʫ ʟʫʙʘ. 

ɺʝʨʩʪʘʪʠ ʜʣʷ ʭʦʥʽʥʛʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʘʥʘʣʦʛʽʯʥʽ ʚʝʨʩʪʘʪʘʤ ʜʣʷ ʰʝʚʽʥʛʫʚʘʥʥʷ ʙʝʟ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʘʜʽʘʣʴʥʦʾ 

ʧʦʜʘʯʽ. 

 

5.8.5. ʇʨʠʪʠʨʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ʇʨʠʪʠʨʘʥʥʷ (ʣʷʧʽʥʛ-ʧʨʦʮʝʩ) ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʯʠʩʪʦʚʦʾ ʪʘ 

ʦʩʪʘʪʦʯʥʦʾ (ʢʽʥʮʝʚʦʾ) ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʧʽʩʣʷ ʾʭ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟʘʤʽʩʪʴ 

ʰʣʽʬʫʚʘʥʥʷ, ʱʦ ʻ ʦʧʝʨʘʮʽʻʶ ʧʦʨʽʚʥʷʥʦ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʦʶ. 

ʇʨʠʪʠʨʘʥʥʷ ʦʜʝʨʞʘʣʦ ʚʝʣʠʢʝ ʧʦʰʠʨʝʥʥʷ ʚ ʪʠʭ ʛʘʣʫʟʷʭ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʜʝ ʧʦʪʨʽʙʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʦʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

(ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʪʦʱʦ). 

ʇʨʦʮʝʩ ʧʨʠʪʠʨʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʙʨʦʙʣʶʚʘʥʝ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʟʘʯʝʧʣʝʥʥʽ ʟ ʯʘʚʫʥʥʠʤʠ ʰʝʩʪʝʨʥʷʤʠ-ʧʨʠʪʠʨʘʤʠ, 

ʷʢʽ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʽ ʟʤʘʱʫʶʪʴʩʷ ʧʘʩʪʦʶ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʩʫʤʽʰʽ ʜʨʽʙʥʦʛʦ ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ ʟ ʦʣʽʻʶ. ʂʨʽʤ ʮʴʦʛʦ, 

ʦʙʨʦʙʣʶʚʘʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʽ ʧʨʠʪʠʨʠ ʤʘʶʪʴ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ, ʱʦ ʧʨʠʩʢʦʨʶʻ 

ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʽ ʧʽʜʚʠʱʫʻ ʾʾ ʪʦʯʥʽʩʪʴ. ɿʜʝʙʽʣʴʰʦʛʦ ʨʫʭ ʚ ʦʩʴʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ ʥʘʜʘʻʪʴʩʷ ʟʫʙʯʘʩʪʦʤʫ ʢʦʣʝʩʫ, ʱʦ ʧʨʠʪʠʨʘʻʪʴʩʷ. 

ʇʨʠʪʠʨʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ (ʨʠʩ. 5.26, ʘ) 

ʽ ʧʝʨʝʭʨʝʩʥʠʤʠ (ʨʠʩ. 5.26, ʙ) ʦʩʷʤʠ ʧʨʠʪʠʨʘʥʴ. ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ 

ʦʜʝʨʞʘʣʠ ʧʨʠʪʠʨʘʣʴʥʽ ʚʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʧʝʨʝʭʨʝʩʥʠʤʠ ʦʩʷʤʠ 

ʧʨʠʪʠʨʽʚ, ʪʦʙʪʦ ʟ ʧʨʠʪʠʨʘʤʠ, ʚʩʪʘʥʦʚʣʶʚʘʥʠʤʠ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ, 

ʧʨʠʯʦʤʫ ʦʜʠʥ ʧʨʠʪʠʨ ʯʘʩʪʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. ʇʨʠ ʪʘʢʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʨʠʪʠʨʽʚ 

ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʧʨʘʮʶʻ ʷʢ ʫ ʛʚʠʥʪʦʚʽʡ ʧʝʨʝʜʘʯʽ ʽ ʰʣʷʭʦʤ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʩʴʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠʪʠʨʘʻʤʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʧʨʠʪʠʨʘʥʥʷ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 154 

 

 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʽʡ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʟʫʙʘ. ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ, 

ʱʦ ʧʨʠʪʠʨʘʻʪʴʩʷ, ʦʜʝʨʞʫʻ ʦʙʝʨʪʘʥʥʷ ʧʦʟʤʽʥʥʦ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʜʣʷ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʧʨʠʪʠʨʘʥʥʷ ʦʙʦʭ ʩʪʦʨʽʥ ʟʫʙʘ, ʘ ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʥʘ ʙʽʯʥʽʡ 

ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ ʧʽʜ ʯʘʩ ʧʨʠʪʠʨʘʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤʠ 

ʛʘʣʴʤʘʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʰʧʠʥʜʝʣʽ ʧʨʠʪʠʨʽʚ. 

ɯʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʪʠʨʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʯʘʚʫʥʥʠʤʠ 

ʯʝʨʚôʷʯʥʠʤʠ ʧʨʠʪʠʨʘʤʠ ʜʽʘʤʝʪʨʦʤ 300ï400 ʤʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ 

ʮʴʦʛʦ ʟʫʙʦʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ. 

ʇʨʠʪʠʨʘʥʥʷ ʥʘʜʘʻ ʧʦʚʝʨʭʥʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʟʛʣʘʜʞʫʻ 

ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʽ ʪʘ ʜʦʜʘʻ ʜʟʝʨʢʘʣʴʥʦʛʦ ʙʣʠʩʢʫ ʧʦʚʝʨʭʥʽ, ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʶʯʠ ʰʫʤ ʽ ʟʙʽʣʴʰʫʶʯʠ ʧʣʘʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 

ʇʨʠʪʠʨʘʥʥʷ ʜʘʻ ʢʨʘʱʫ ʟʘ ʷʢʽʩʪʶ ʧʦʚʝʨʭʥʶ ʟʫʙʽʚ, ʥʽʞ ʰʣʽʬʫʚʘʥʥʷ, ʘʣʝ 

ʟʘ ʫʤʦʚʠ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʦʩʢʽʣʴʢʠ 

ʧʨʠʪʠʨʘʥʥʷʤ ʤʦʞʥʘ ʚʠʧʨʘʚʠʪʠ ʣʠʰʝ ʥʝʟʥʘʯʥʽ ʧʦʭʠʙʢʠ. ʋ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʰʣʽʬʫʚʘʪʠ, 

ʘ ʧʦʪʽʤ ʧʨʠʪʠʨʘʪʠ. 
 

  

ʘ) 

ʙ) 

 
ʈʠʩ. 5.26. ʉʭʝʤʘ ʧʨʠʪʠʨʘʥʥʷ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ʦʩʷʤʠ ʧʨʠʪʠʨʘʥʥʷ; 

ʙ ï ʟ ʧʝʨʝʭʨʝʩʥʠʤʠ ʦʩʷʤʠ ʧʨʠʪʠʨʘʥʥʷ 
 

ɺʠʢʽʥʯʫʚʘʥʥʷ ʟʫʙʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʪʠʨʘʥʥʷ ʪʠʤ, ʱʦ 

ʧʨʠʪʠʨʘʶʪʴʩʷ ʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʟ ʧʨʠʪʠʨʦʤ, ʘ ʜʚʘ ʧʘʨʥʠʭ ʟʫʙʯʘʩʪʠʭ 

ʢʦʣʝʩʘ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚ ʟʽʙʨʘʥʽʡ ʤʘʰʠʥʽ. 

ɺʠʢʽʥʯʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʧʨʠʩʢʦʨʶʻ ʚʟʘʻʤʥʝ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽ ʥʘʜʘʻ 

ʧʦʚʝʨʭʥʽ ʛʣʘʜʢʦʩʪʽ. 

ɿ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʤ ʽ ʨʘʮʽʦʥʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʦʜʝʨʞʘʥʥʷ ʪʦʯʥʠʭ ʟʫʙʽʚ ʻ 

ʰʝʚʽʥʛʫʚʘʥʥʷ. ʎʷ ʦʧʝʨʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ, ʘʣʝ 

ʜʦ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʧʽʩʣʷ ʷʢʦʾ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʧʦʭʠʙʦʢ 

ʧʨʦʬʽʣʶ, ʢʨʦʢʫ ʽ ʦʜʝʨʞʘʥʥʷ ʯʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʪʠʨʘʥʥʷ ʽ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʟʥʘʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 



155 5. ʆʙʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʧʦʚʝʨʭʦʥʴ 

 

 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ. 

ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʧʦʨʷʜʦʢ 

(ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʨʰʨʫʪ) ʦʙʨʦʙʢʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

1) ʦʧʝʨʘʮʽʾ, ʱʦ ʧʝʨʝʜʫʶʪʴ ʥʘʨʽʟʘʥʥʶ ʟʫʙʽʚ; 

2) ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ; 

3) ʰʝʚʽʥʛʫʚʘʥʥʷ ʟʫʙʽʚ; 

4) ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ; 

5) ʧʨʠʪʠʨʘʥʥʷ ʟʫʙʽʚ. 

 

5.9. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ɿʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, ʷʢʽ ʻ ʦʩʥʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʙʘʛʘʪʴʦʭ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʘʛʨʝʛʘʪʽʚ (ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ, ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʨʝʜʫʢʪʦʨʠ ʪʦʱʦ), 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʪʦʯʥʦ, ʦʩʢʽʣʴʢʠ ʧʦʭʠʙʢʘ ʢʦʞʥʦʛʦ ʟ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʾʭ ʭʦʜʫ ʽ 

ʚʽʙʨʘʮʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʝʨʝʜʯʘʩʥʝ ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʚʠʭʽʜ ʟ ʣʘʜʫ ʜʝʪʘʣʝʡ, 

ʘ ʽʥʦʜʽ ʚʩʴʦʛʦ ʘʛʨʝʛʘʪʫ. 

ʄʝʪʦʶ ʢʦʥʪʨʦʣʶ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʢʨʽʤ ʧʝʨʝʚʽʨʢʠ ʾʭ ʷʢ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʻ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʟʫʙʦʥʘʨʽʟʥʠʭ ʪʘ ʽʥʰʠʭ ʚʝʨʩʪʘʪʽʚ, 

ʥʘ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʨʦʙʢʘ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʽ ʚʠʷʚʣʝʥʥʷ ʩʪʘʥʫ 

ʨʽʟʘʣʴʥʠʭ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʙʨʦʙʢʠ. 

ʂʦʥʪʨʦʣʴ ʪʦʯʥʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ 

ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɼʣʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʧʝʨʝʜʙʘʯʝʥʽ 12 

ʩʪʫʧʝʥʽʚ ʪʦʯʥʦʩʪʽ (ʜʣʷ 1, 2 ʽ 12 ʩʪʫʧʝʥʽʚ ʪʦʯʥʦʩʪʽ ʜʦʧʫʩʢʠ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʽ). ɺ ʮʽʣʦʤʫ ʚʠʟʥʘʯʝʥʽ ʧʨʠʙʣʠʟʥʦ 25 ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ 

ʪʦʯʥʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʟʘ ʥʦʨʤʘʤʠ: ʢʽʥʝʤʘʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ, ʧʣʘʚʥʦʩʪʽ 

ʪʘ ʢʦʥʪʘʢʪʫ ʟʫʙʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʽʯʥʦʛʦ ʟʘʟʦʨʫ. ʆʜʥʘʢ ʮʝ ʥʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʪʦʯʥʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʜʘʨʪʘʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʨʷʜ ʢʦʤʧʣʝʢʩʽʚ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʪʨʴʦʭ ʥʦʨʤ ʪʦʯʥʦʩʪʽ ʪʘ ʚʠʜʫ ʟôʻʜʥʘʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʢʦʥʪʨʦʣʶ, ʟ ʷʢʠʭ ʚʠʙʠʨʘʻʪʴʩʷ 

ʦʜʠʥ ʜʣʷ ʢʦʞʥʦʾ ʥʦʨʤʠ, ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʨʘʭʦʚʫʚʘʪʠ: 

ʚʩʪʘʥʦʚʣʝʥʫ ʧʨʘʢʪʠʢʫ ʢʦʥʪʨʦʣʶ ʥʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʪʦʯʥʽʩʪʴ 

ʧʝʨʝʜʘʯʽ, ʦʙʩʷʛ ʚʠʧʫʩʢʫ ʪʘ ʫʤʦʚʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʷʚʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʂʦʤʧʣʝʢʩʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʢʦʥʪʨʦʣʶ, ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʚʠʨʦʙʥʠʢʠ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʧʨʠʡʥʷʪʦʾ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ. ʇʨʠ ʮʴʦʤʫ ʢʝʨʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ: 
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1) ʧʝʨʝʚʘʛʫ ʚʘʨʪʦ ʚʽʜʜʘʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʷʢ ʪʘʢʠʤ, ʱʦ 

ʦʙʤʝʞʫʶʪʴ ʩʫʤʘʨʥʫ ʧʦʭʠʙʢʫ ʢʦʣʽʩ ʽ ʧʝʨʝʜʘʯ, ʘ ʥʝ ʚʽʜʭʠʣʝʥʥʷʤ ʦʢʨʝʤʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ, ʚʟʘʻʤʦʜʽʶʯʠ ʤʽʞ ʩʦʙʦʶ, ʤʦʞʫʪʴ ʷʢ ʧʽʜʩʠʣʶʚʘʪʠʩʴ, ʪʘʢ ʽ 

ʢʦʤʧʝʥʩʫʚʘʪʠʩʴ; 

2) ʚʘʨʪʦ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʤʝʪʦʜʘʤ ʢʦʥʪʨʦʣʶ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ 

ʙʝʟʧʝʨʝʨʚʥʦ ʚʠʤʽʨʶʚʘʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦ ʚʩʴʦʤʫ ʢʦʣʝʩʫ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʦʣʴ ʥʘʡʙʽʣʴʰʦʾ ʢʽʥʝʤʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ʢʦʣʝʩʘ irF¡ ʻ 

ʧʨʽʦʨʠʪʝʪʥʽʰʠʤ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘʢʦʧʠʯʝʥʦʾ ʧʦʭʠʙʢʠ ʢʨʦʢʫ Fpr, ʘʙʦ 

ʢʦʥʪʨʦʣʴ ʢʦʣʠʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʤʽʞʦʩʴʦʚʦʾ ʚʽʜʩʪʘʥʽ ʟʘ ʦʙʝʨʪ ʢʦʣʝʩʘ 

irF¡¡ ʟʘ ʢʦʥʪʨʦʣʴ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ ʟʫʙʯʘʩʪʦʛʦ ʚʽʥʮʷ Fir, ʘʙʦ ʮʠʢʣʽʯʥʘ 

ʧʦʭʠʙʢʘ ʢʦʣʝʩʘ fzkr ʟʘ ʢʦʥʨʦʣʴ ʚʽʜʭʠʣʝʥʴ ʢʨʦʢʫ fptr  ʽ ʢʨʦʢʫ ʟʘʯʝʧʣʝʥʥʷ 

fper ʪʦʱʦ; 

3) ʜʦʮʽʣʴʥʦ ʚʠʙʠʨʘʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ, ʢʦʥʪʨʦʣʴ ʷʢʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʨʦʙʦʯʠʭ ʦʩʝʡ ʢʦʣʽʩ; 

4) ʚʘʨʪʦ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʤʝʪʦʜʘʤ ʢʦʥʪʨʦʣʶ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʥʝ 

ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʨʘʭʫʚʘʥʥʷ, ʘ ʤʦʞʫʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʨʽʚʥʶʚʘʪʠʩʴ ʟ 

ʚʽʜʭʠʣʝʥʥʷʤʠ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʡʤʝʥʰʝ ʚʽʜʭʠʣʝʥʥʷ ʪʦʚʱʠʥʠ ʟʫʙʘ Ecs (ʚʠʤʽʨʶʻʪʴʩʷ ʭʦʨʜʦʚʠʤ 

ʟʫʙʦʤʽʨʦʤ) ʧʨʽʦʨʠʪʝʪʥʽʰʝ ʟʘ ʢʦʥʪʨʦʣʴ ʨʦʟʤʽʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʦʣʠʢʽʚ; 

5) ʥʝʦʙʭʽʜʥʦ ʧʨʘʛʥʫʪʠ ʜʦ ʪʦʛʦ, ʱʦʙ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʙʨʘʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʠʤʘʛʘʚ ʰʠʨʦʢʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʢʽʥʝʤʘʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ ʢʦʣʽʩ ʧʦʢʘʟʥʠʢʘ irF¡¡ (ʢʦʣʠʚʘʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ 

ʤʽʞʦʩʴʦʚʦʾ ʚʽʜʩʪʘʥʽ ʟʘ ʦʙʝʨʪ ʢʦʣʝʩʘ) ʜʦʮʽʣʴʥʦ ʧʣʘʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʣʝʩʘ 

ʨʝʛʣʘʤʝʥʪʫʚʘʪʠ ʧʦʢʘʟʥʠʢʦʤ irf ¡¡ (ʢʦʣʠʚʘʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʤʽʞʦʩʴʦʚʦʾ 

ʚʽʜʩʪʘʥʽ ʥʘ ʦʜʥʦʤʫ ʟʫʙʽ), ʘ ʥʦʨʤʫ ʙʦʢʦʚʦʛʦ ʟʘʟʦʨʫ ï ʛʨʘʥʠʯʥʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ (iasa EuE ¡¡¡¡ - ). ɺʩʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʤʽʨʷʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʞʮʝʥʪʨʦʤʽʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʤʦʜ. ʄʎ-

160ʄ, ʄʎ-400ɹ ʪʘ ʽʥ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʦʩʠʪʴ 

ʚʝʣʠʢʘ. ʅʘ ʧʨʘʢʪʠʮʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ʥʘʩʪʫʧʥʽ 

ʧʨʠʣʘʜʠ: 

1) ʜʣʷ ʢʦʥʪʨʦʣʶ ʢʽʥʝʤʘʪʠʯʥʦʾ ʪʦʯʥʦʩʪʽ:  

ï ʢʽʥʝʤʘʪʦʨʠ (ʤʦʜ. ɹɺ-5033, ɹɺ-5058 ʪʘ ʽʥ.);  

ï ʥʦʨʤʦʤʽʨʠ (ʤʦʜ. ɹɺ-5045, ɹɺ-5046 ʪʘ ʽʥ.);  

ï ʤʽʢʨʦʤʝʪʨʠ ʟʫʙʦʤʽʨʥʽ (ʄ3);  

ï ʙʠʪʪʻʤʽʨʠ (ʤʦʜ. 25002, ɹ-10ʄʄ ʪʘ ʽʥ.);  

ï ʤʽʞʮʝʥʪʨʦʤʽʨʠ (ʤʦʜ. ʄʎ-160ʄ, ʄʎ-400ɹ ʪʘ ʽʥ.); 

2) ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʣʘʚʥʦʩʪʽ ʨʦʙʦʪʠ: 
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ï ʝʚʦʣʴʚʝʥʪʦʤʽʨʠ (ʤʦʜ. ɹɺ-5032; ɹɺ-1089 ʪʘ ʽʥ.); 

ï ʢʨʦʢʦʤʽʨʠ (ʤʦʜ. 21501, 21601, ɹɺ-5043, ɹɺ-5044 ʪʘ ʽʥ.); 

3) ʜʣʷ ʢʦʥʪʨʦʣʶ ʢʦʥʪʘʢʪʫ ʟʫʙʽʚ ʫ ʧʝʨʝʜʘʯʽ: 

ï ʢʦʥʪʨʦʣʴʥʦ-ʦʙʢʘʪʥʽ ʚʝʨʩʪʘʪʠ; 

ï ʢʨʦʢʦʤʽʨʠ (ʤʦʜ. ɹɺ-5034 ʪʘ ʽʥ.); 
4) ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʽʯʥʦʛʦ ʟʘʟʦʨʫ:  

ï ʟʫʙʦʤʽʨʠ ʟʩʫʚʫ (ʤʦʜ. 23500, 23600, 23700 ʪʘ ʽʥ.); 

ï ʟʫʙʦʤʽʨʠ ʭʦʜʦʚʽ (ʤʦʜ. ɹɺ-5085); 

ï ʰʪʘʥʛʝʥʟʫʙʦʤʽʨʠ (ʤʦʜ. ʐɿ-18, ʐ3-36); 

ï ʤʽʢʨʦʤʝʪʨʠ ʟʫʙʦʤʽʨʥʽ (ʤʦʜ. ʄɿ-25, ʄɿ-50 ʪʘ ʽʥ.); 

ï ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʟʘʩʦʙʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʨʦʣʠʢʘʤʠ. 

 

5.10. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 

2. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ 

ʤʝʪʦʜʽʚ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 

3. ʉʭʝʤʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ ʪʘ ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ. 

4. ʊʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 
ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʠʩʢʦʚʠʤʠ ʪʘ ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ. 

5. ʉʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʟʫʙʽʚ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʝʪʦʜʦʤ ʦʙʢʘʪʢʠ. 

6. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʯʝʨʚôʷʯʥʠʤʠ ʬʨʝʟʘʤʠ: ʩʭʝʤʠ, 

ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 

7. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʦʚʙʘʣʘʤʠ: ʩʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ, 
ʽʥʩʪʨʫʤʝʥʪʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 

8. ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʝʪʦʜʦʤ ʟʫʙʦʪʦʯʽʥʥʷ ʪʘ 

ʧʨʦʪʷʛʫʚʘʥʥʷ: ʩʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ 

ʯʘʩʫ. 

9. ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʢʦʥʽʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: ʩʭʝʤʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ, ʦʩʥʦʚʥʠʡ ʯʘʩ. 

10. ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʟʘʦʢʨʫʛʣʝʥʥʷ ʪʘ ʥʘʢʘʪʫʚʘʥʥʷ ʟʫʙʽʚ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ, 

ʩʭʝʤʠ. 

11. ɿʘʛʘʣʴʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʦʩʦʙʽʚ ʯʠʩʪʦʚʦʛʦ 

ʚʠʢʦʨʯʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 

12. ʐʝʚʽʥʛʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: ʩʭʝʤʠ, ʦʙʣʘʜʥʘʥʥʷ, 

ʽʥʩʪʨʫʤʝʥʪʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 
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13. ʉʭʝʤʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʧʝʨʘʮʽʡ 

ʰʣʽʬʫʚʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 

14. ʆʩʥʦʚʥʠʡ ʯʘʩ ʧʨʠ ʟʫʙʦʰʣʽʬʫʚʘʥʥʽ. 

15. ʇʨʠʪʠʨʘʥʥʷ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʩʭʝʤʠ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ. 

16. ʄʝʪʘ ʪʘ ʟʤʽʩʪ ʢʦʥʪʨʦʣʶ ʦʙʨʦʙʢʠ ʟʫʙʽʚ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. 
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6. ʆʙʨʦʙʢʘ ʟʫʙʽʚ ʯʝʨʚôʷʯʥʠʭ ʢʦʣʽʩ ʽ ʯʝʨʚôʷʢʽʚ 
 

6.1. ʅʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ 

 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʚʽʩʴ ʬʨʝʟʠ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʢʦʣʝʩʘ ʽ ʪʦʯʥʦ 

ʧʦ ʮʝʥʪʨʫ ʾʾ ʰʠʨʠʥʠ. 

ʅʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ: 

ï ʨʘʜʽʘʣʴʥʦʾ ʧʦʜʘʯʽ; 

ï ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʧʦʜʘʯʽ; 

ï ʢʦʤʙʽʥʦʚʘʥʠʤ. 

ʅʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʢʦʣʽʩ ʩʧʦʩʦʙʦʤ ʨʘʜʽʘʣʴʥʦʾ ʧʦʜʘʯʽ ʙʽʣʴʰ 

ʧʦʰʠʨʝʥʝ, ʥʽʞ ʽʥʰʽ ʩʧʦʩʦʙʠ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ (ʨʠʩ. 6.1, ʘ) ʬʨʝʟʘ 1 ʽ 

ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 2, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʦʙʝʨʪʘʶʪʴʩʷ, ʧʨʠʯʦʤʫ ʰʚʠʜʢʦʩʪʽ ʾʭ 

ʦʙʝʨʪʘʥʥʷ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢ, ʱʦʙ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʬʨʝʟʠ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ ʧʦʚʝʨʥʫʣʦʩʴ ʥʘ ʯʠʩʣʦ ʟʫʙʽʚ, ʱʦ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʟʘʭʦʜʽʚ ʯʝʨʚôʷʢʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʨʽʟʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʩʫʧʦʨʪ ʟ ʬʨʝʟʦʶ 

ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʨʫʭʦʤʽ, ʘ ʩʪʽʣ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤ ʥʘ ʥʴʦʤʫ ʟʫʙʯʘʩʪʠʤ 

ʢʦʣʝʩʦʤ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʟʜʽʡʩʥʶʻ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʦʜʘʯʫ S ʥʘ ʛʣʠʙʠʥʫ 

ʟʫʙʘ ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʬʨʝʟʠ, ʪʦʙʪʦ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʋ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ 

ʪʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʦʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʩʪʦʣʦʤ ʽʟ ʟʘʛʦʪʦʚʢʦʶ, ʘ ʩʪʽʡʢʦʶ, 

ʱʦ ʥʝʩʝ ʩʫʧʦʨʪ ʽʟ ʬʨʝʟʦʶ. 

ʉʧʦʩʽʙ ʨʘʜʽʘʣʴʥʦʾ ʧʦʜʘʯʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʦʜʥʦʟʘʭʽʜʥʠʭ ʽ ʨʽʜʰʝ, 

ʜʚʦʟʘʭʽʜʥʠʭ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘ 

ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʩʧʦʩʦʙʦʤ ʨʘʜʽʘʣʴʥʦʾ ʧʦʜʘʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ m2,2l o Ö=  ï ʚʠʩʦʪʘ ʟʫʙʘ, ʤʤ;  

 m55,0lʚʨ Ö=  ï ʜʦʚʞʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ; 
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m25,0lʧ Ö=  ï ʜʦʚʞʠʥʘ ʧʝʨʝʙʽʛʫ, ʤʤ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʯʘʩ ʥʘ ʨʦʙʦʪʫ 

ʬʨʝʟʠ ʧʨʠ ʚʠʤʢʥʝʥʽʡ ʨʘʜʽʘʣʴʥʽʡ ʧʦʜʘʯʽ ʟʘ 1ï2 

ʦʙʝʨʪʠ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ, ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʚʩʽʭ ʟʫʙʽʚ ʦʜʥʘʢʦʚʦʾ ʚʠʩʦʪʠ; 

 z  ï ʯʠʩʣʦ ʟʫʙʽʚ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ; 

 m  ï ʤʦʜʫʣʴ ʢʦʣʝʩʘ, ʷʢʝ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ;  

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1;  

 Sp ï ʨʘʜʽʘʣʴʥʘ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ, ʤʤ/ʦʙ;  

 q ï ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ. 
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ʈʠʩ. 6.1. ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʯʝʨʚôʷʯʥʠʤʠ 

ʬʨʝʟʘʤʠ: 

ʘ ï ʩʧʦʩʽʙ ʨʘʜʽʘʣʴʥʦʾ ʧʦʜʘʯʽ; 

ʙ ï ʩʧʦʩʽʙ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʧʦʜʘʯʽ: 

ɯ, ɯɯ ï ʚʽʜʧʦʚʽʜʥʦ ʧʦʯʘʪʢʦʚʝ ʪʘ ʢʽʥʮʝʚʝ ʧʦʣʦʞʝʥʥʷ 

ʬʨʝʟʠ 
 

ʉʧʦʩʽʙ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʧʦʜʘʯʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʣʷ 

ʥʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʜʦ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʯʝʨʚôʷʢʽʚ ʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʫʧʦʨʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʥʛʝʥʮʽʘʣʴʥʫ (ʪʦʙʪʦ ʧʦ ʜʦʪʠʯʥʽʡ ʣʽʥʽʾ ʜʦ ʟʫʙʯʘʩʪʦʛʦ 

ʢʦʣʝʩʘ) ʧʦʜʘʯʫ ʬʨʝʟʠ (ʨʠʩ. 6.1, ʙ). ʉʪʨʽʣʢʘ ɸ ʚʢʘʟʫʻ ʦʙʝʨʪʘʥʥʷ 

ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ, ʩʪʨʽʣʢʘ ɹ ï ʧʦʜʘʯʫ ʬʨʝʟʠ ʧʦ ʜʦʪʠʯʥʽʡ ʣʽʥʽʾ ʜʦ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʩʪʨʽʣʢʘ ɺ ï ʦʙʝʨʪʘʥʥʷ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. ʅʘʨʽʟʘʥʥʷ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʟʘʢʽʥʯʫʻʪʴʩʷ, ʢʦʣʠ ʚʩʽ ʟʫʙʠ ʬʨʝʟʠ ʧʝʨʝʡʜʫʪʴ ʟʘ ʚʽʩʴ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʩʧʦʩʦʙʦʤ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʧʦʜʘʯʽ 
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ʦʪʨʠʤʫʻʪʴʩʷ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʠʡ ʧʨʦʬʽʣʴ, ʘʣʝ ʩʦʙʽʚʘʨʪʽʩʪʴ ʬʨʝʟʠ ʟʥʘʯʥʦ 

ʚʠʱʘ ʥʦʨʤʘʣʴʥʦʾ ʽ, ʷʢ ʟʛʘʜʫʚʘʣʘʩʴ ʚʠʱʝ, ʥʝʦʙʭʽʜʥʦʶ ʻ ʥʘʷʚʥʽʩʪʴ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʫʧʦʨʪʘ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘ 

ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʩʧʦʩʦʙʦʤ ʪʘʥʛʝʥʮʽʘʣʴʥʦʾ ʧʦʜʘʯʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ zm94,2lll ʧʚʨo ÖÖ=++  ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʬʨʝʟʠ, ʤʤ;  

 m ï ʤʦʜʫʣʴ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ, ʤʤ; 

 z ï ʯʠʩʣʦ ʟʫʙʽʚ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ; 

 SŰ ï ʪʘʥʛʝʥʮʽʘʣʴʥʘ ʧʦʜʘʯʘ ʬʨʝʟʠ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ, ʤʤ/ʦʙ;  

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1; 

 q ï ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʬʨʝʟʠ. 

ʅʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʢʦʤʙʽʥʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʦʜʠʥʠʯʥʠʭ ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʯʝʨʚôʷʯʥʠʭ 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʜʣʷ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʬʨʝʟ ʝʢʦʥʦʤʽʯʥʦ ʥʝ 

ʚʠʧʨʘʚʜʦʚʫʻʪʴʩʷ. ʅʘʨʽʟʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʜʚʦʤʘ ʨʽʟʮʷʤʠ: 

ʯʦʨʥʦʚʠʤ ʽ ʯʠʩʪʦʚʠʤ. ʈʽʟʝʮʴ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʦʧʨʘʚʮʽ (ʨʠʩ. 6.2, ʘ), 

ʚʠʢʦʥʫʶʯʠ ʨʦʣʴ ʦʜʥʦʟʫʙʦʾ ʬʨʝʟʠ. 

ʏʠʩʪʦʚʠʡ ʨʽʟʝʮʴ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʪʦʯʥʦ ʟʘ ʧʨʦʬʽʣʝʤ, ʘ ʯʦʨʥʦʚʠʡ ï 

ʜʝʱʦ ʚʫʞʯʠʡ ʟʘ ʯʠʩʪʦʚʠʡ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʧʫʩʢ, ʱʦ 

ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 0,5 ʤʤ ʥʘ ʩʪʦʨʦʥʫ ʟʫʙʘ. ʏʦʨʥʦʚʠʡ ʨʽʟʝʮʴ ʚʨʽʟʘʻʪʴʩʷ 

ʥʘ ʚʩʪʘʥʦʚʣʝʥʫ ʛʣʠʙʠʥʫ ʟ ʨʘʜʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ, ʧʽʩʣʷ ʯʦʛʦ ʯʠʩʪʦʚʠʡ 

ʨʽʟʝʮʴ ʜʦʨʽʟʘʻ ʟʫʙ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʦʶ ʧʦʜʘʯʝʶ. ʏʦʨʥʦʚʠʡ ʽ ʯʠʩʪʦʚʠʡ ʨʽʟʮʽ 

ʻ ʟʤʽʥʥʠʤʠ, ʪʦʤʫ ʚʦʥʠ ʯʘʩʪʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʦʜʥʽʡ ʦʧʨʘʚʮʽ (ʨʠʩ. 6.2, ʙ) 

ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʚʽʜʩʪʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʅʘʨʽʟʘʥʥʷ ʟʫʙʽʚ ʯʝʨʚôʷʯʥʠʭ ʛʣʦʙʦʾʜʥʠʭ ʢʦʣʽʩ ʟʚʠʯʘʡʥʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʜʚʦʭ ʦʧʝʨʘʮʽʡ: ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʨʽʟʘʥʥʷ ʧʨʠ ʨʘʜʽʘʣʴʥʽʡ ʧʦʜʘʯʽ ʽ 

ʯʠʩʪʦʚʦʛʦ ʥʘʨʽʟʘʥʥʷ ʧʨʠ ʢʨʫʛʦʚʽʡ ʧʦʜʘʯʽ ʪʘ ʪʦʯʥʦ ʟʘʜʘʥʽʡ ʤʽʞʦʩʴʦʚʽʡ 

ʚʽʜʩʪʘʥʽ. ɯʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʘ ʦʩʪʘʪʦʯʥʦʛʦ ʥʘʨʽʟʘʥʥʷ 

ʟʫʙʽʚ ʛʣʦʙʦʾʜʘʣʴʥʠʭ ʢʦʣʽʩ ʚ ʦʜʠʥʠʯʥʦʤʫ ʽ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʻ ʜʚʘ ʣʝʪʶʯʽ ʨʽʟʮʽ (ʨʠʩ. 6.2, ʚ). ʂʨʽʤ ʮʠʭ ʨʽʟʮʽʚ, ʷʢ 

ʧʦʧʝʨʝʜʥʻ, ʪʘʢ ʽ ʦʩʪʘʪʦʯʥʝ ʥʘʨʽʟʘʥʥʷ ʤʦʞʣʠʚʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʣʦʙʦʾʜʥʠʭ ʛʨʝʙʽʥʦʢ ʘʙʦ ʛʣʦʙʦʾʜʥʠʭ ʬʨʝʟ (ʨʠʩ. 6.2, ʛ). 

ʏʠʩʪʦʚʘ ʦʙʨʦʙʢʘ ʯʝʨʚôʷʯʥʠʭ ʰʝʩʪʝʨʝʥʴ ʫ ʚʠʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʘʭ 

ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʯʝʨʚôʷʢʘʤʠ-ʰʝʚʝʨʘʤʠ (ʨʠʩ. 6.2, ʜ). 
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ʈʠʩ. 6.2. ɿʫʙʦʦʙʨʦʙʢʘ ʯʝʨʚôʷʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ: 

ʘ ï ʦʜʥʠʤ ʨʽʟʮʝʤ; 

ʙ ï ʜʚʦʤʘ ʨʽʟʮʷʤʠ; 

ʚ ï ʜʚʦʤʘ ʨʽʟʮʷʤʠ ʛʣʦʙʦʾʜʥʦʛʦ ʢʦʣʝʩʘ; 

ʛ ï ʯʝʨʚôʷʯʥʦʶ ʬʨʝʟʦʶ ʛʣʦʙʦʾʜʥʦʛʦ ʢʦʣʝʩʘ; 

ʜ ï h ʝʚʝʨʦʤ-ʯʝʨʚôʷʢʦʤ ʯʝʨʚôʷʯʥʦʛʦ ʢʦʣʝʩʘ 
 

6.2. ʆʙʨʦʙʢʘ ʯʝʨʚôʷʢʽʚ 
 

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʣʠ ʥʘʩʪʫʧʥʽ ʯʝʨʚôʷʢʠ: ʘʨʭʽʤʝʜʦʚʽ, 

ʝʚʦʣʴʚʝʥʪʥʽ, ʢʦʥʚʦʣʶʪʥʽ ʪʘ ʛʣʦʙʦʾʜʥʽ (ʜʠʚ. ʨʠʩ. 6.3). 
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ɸʨʭʽʤʝʜʦʚʽ ʯʝʨʚôʷʢʠ 

(ʨʠʩ. 6.3, ʘ) ʥʘʡʯʘʩʪʽʰʝ ʥʘ-

ʨʽʟʘʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘ-

ʪʘʭ. ʇʨʠ ʮʴʦʤʫ ʧʨʷʤʦʣʽʥʽʡʥʽ 

ʢʨʦʤʢʠ ʨʽʟʘʣʴʥʠʭ ʨʽʟʮʽʚ ʨʦʟʪʘ-

ʰʦʚʫʶʪʴʩʷ ʚ ʦʩʴʦʚʦʤʫ ʧʝʨʝʨʽʟʽ 

ʪʘʢ, ʷʢ ʽ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʪʨʘʧʝ-

ʮʝʾʜʘʣʴʥʠʭ ʨʽʟʝʡ. ɻʚʠʥʪʦʚʘ 

ʧʦʚʝʨʭʥʷ ʪʘʢʦʛʦ ʯʝʨʚôʷʢʘ ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʘʨʭʽʤʝʜʦʚʦʶ ʪʦʤʫ, ʱʦ ʟ 

ʡʦʛʦ ʪʦʨʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʚʦʥʘ 

ʫʪʚʦʨʶʻ ʘʨʭʽʤʝʜʦʚʫ ʩʧʽʨʘʣʴ. ʊʘʢʽ 

ʯʝʨʚôʷʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʟʚʠʯʘʡʥʠʡ ʛʚʠʥʪ ʟ 

ʪʨʘʧʝʮʝʾʜʘʣʴʥʦʶ ʨʽʟʟʶ. 

ɸʨʭʽʤʝʜʦʚʽ ʯʝʨʚôʷʢʠ ʚ 

ʦʩʴʦʚʦʤʫ ʧʝʨʝʨʽʟʽ ʤʘʶʪʴ ʧʨʷʤʦ-

ʙʽʯʥʽ ʧʨʦʬʽʣʽ ʟ ʢʫʪʦʤ, ʱʦ ʜʦʨʽʚ-

ʥʶʻ ʧʨʦʬʽʣʴʥʦʤʫ ʢʫʪʫ ʨʽʟʮʷ. 

ɺ ʫʤʦʚʘʭ ʚʝʣʠʢʦʩʝʨʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʘʨʭʽʤʝʜʦʚʽ ʯʝʨʚôʷʢʠ 

ʬʨʝʟʝʨʫʶʪʴʩʷ ʜʠʩʢʦʚʠʤʠ ʬʨʝ-

ʟʘʤʠ (ʨʠʩ. 6.4, ʘ) ʟ ʢʨʠʚʦ-

ʣʽʥʽʡʥʠʤʠ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ. 

ʐʣʽʬʫʚʘʥʥʷ ʪʘʢʠʭ ʯʝʨʚôʷʢʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʠʩʢʦʚʠʤʠ ʢʦʥʫʩ-

ʥʠʤʠ ʘʙʦ ʪʘʨʽʣʯʘʩʪʠʤʠ ʢʨʫʛʘʤʠ 

(ʨʠʩ. 106, ʛ) ʟ ʧʨʠʧʫʩʢʦʤ 0,1ï

0,2 ʤʤ ʥʘ ʩʪʦʨʦʥʫ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʤʦʜʫʣʷ ʯʝʨʚôʷʢʘ. ʐʣʽ-

ʬʫʚʘʥʥʷ ʯʝʨʚôʷʢʽʚ ʟ ʤʘʣʠʤ 

ʤʦʜʫʣʝʤ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʨʽʟʝʰʣʽʬʫʚʘʣʴʥʠʭ ʘʙʦ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘʣʝ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤ 

ʧʨʠʩʪʨʦʻʤ, ʥʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʘʥʠʤ ʥʘ ʨʠʩ. 6.4, ʜ. ɿ ʪʘʢʠʤ ʧʨʠʩʪʨʦʻʤ 

ʤʦʞʣʠʚʝ ʰʣʽʬʫʚʘʥʥʷ ʯʝʨʚôʷʢʽʚ ʽ ʟ ʚʝʣʠʢʠʤʠ ʤʦʜʫʣʷʤʠ. 

ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʰʣʽʬʫʚʘʥʥʷ ʧʨʦʬʽʣʶ 

ʚʠʪʢʽʚ ʯʝʨʚôʷʢʘ ʟ ʚʝʣʠʢʠʤ ʤʦʜʫʣʝʤ (3 ʤʤ ʽ ʙʽʣʴʰʝ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʯʝʨʚôʷʯʥʦ-ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʢʦʥʽʯʥʠʤʠ ʜʠʩʢʦʚʠʤʠ 

ʢʨʫʛʘʤʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ (800 ʤʤ ʽ ʙʽʣʴʰʝ). ʎʝʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ 

ʚʝʣʠʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʢʨʫʛʽʚ ʦʜʝʨʞʫʶʪʴʩʷ ʨʽʟʥʽ ʧʨʦʬʽʣʽ ʯʝʨʚôʷʢʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʐʣʽʬʫʚʘʥʥʷ 

ʈʠʩ. 6.3. ɺʠʜʠ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʯʝʨʚôʷʢʽʚ ʪʘ ʩʭʝʤʠ ʾʭ 

ʦʙʨʦʙʢʠ ʨʽʟʮʷʤʠ: 

ʘ ï ʘʨʭʽʤʝʜʦʚʠʡ; 

ʙ ï ʝʚʦʣʴʚʝʥʪʥʠʡ; 

ʚ ï ʢʦʥʚʦʣʶʪʥʠʡ 

ʘ)

ʙ)

ʚ)
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ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʪʨʴʦʭ ʨʫʭʘʭ: ʦʙʝʨʪʘʥʥʽ ʢʨʫʛʘ, ʧʦʚʽʣʴʥʦʤʫ ʦʙʝʨʪʘʥʥʽ 

ʯʝʨʚôʷʢʘ ʽ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʢʨʫʛʘ ʥʘ ʚʝʣʠʯʠʥʫ ʦʜʥʦʛʦ ʢʨʦʢʫ 

(ʭʦʜʫ ʜʣʷ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʯʝʨʚôʷʢʽʚ) ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʚʠʨʦʙʫ. 
 

 

ʜ) 

 

 

 

ʘ) 
ʙ) 

ʚ) 
ʛ) 

Sk 
 

Vk nʜ 
 

2ɓ S 
t 

ʈʠʩ. 6.4. ʆʙʨʦʙʢʘ ʯʝʨʚôʷʢʽʚ: 

ʘ ï ʜʠʩʢʦʚʦʶ 

ʬʨʝʟʦʶ; 

ʙ ï ʬʨʝʟʦʶ-

ʟʘʚʠʪʢʦʤ; 

ʚ ï ʜʠʩʢʦʚʠʤ 

ʨʽʟʮʝʤ-

ʜʦʚʙʘʯʝʤ; 

ʛ ï ʰʣʽʬʫʚʘʣʴʥʠʤ 

ʢʨʫʛʦʤ; 

ʜ ï ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʰʣʽʬʫʚʘʥʥʷ 

ʯʝʨʚôʷʢʽʚ ʥʘ 

ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ 

 
ɼʣʷ ʚʠʢʽʥʯʫʚʘʥʥʷ ʚʠʪʢʽʚ ʯʝʨʚôʷʢʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʧʝʨʝʜʘʯ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʪʠʨʘʥʥʷ ʾʭ ʯʘʚʫʥʥʠʤʠ ʘʙʦ ʬʽʙʨʦʚʠʤʠ ʧʨʠʪʠʨʘʤʠ, ʱʦ 
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ʤʘʶʪʴ ʬʦʨʤʫ ʯʝʨʚôʷʯʥʦʛʦ ʢʦʣʝʩʘ. ʗʢ ʘʙʨʘʟʠʚʥʠʡ ʤʘʪʝʨʽʘʣ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʽʢʨʦʧʦʨʦʰʢʠ ʟ ʤʘʩʣʦʤ, ʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʡʤʝʥʰʦʾ 

ʚʠʩʦʪʠ ʤʽʢʨʦʛʨʝʙʽʥʮʽʚ ʧʦʚʝʨʭʥʽ ï ʧʘʩʪʠ ɼʆɯ. 

ɽʚʦʣʴʚʝʥʪʥʽ ʯʝʨʚôʷʢʠ (ʨʠʩ. 6.3, ʙ) ʥʘʨʽʟʘʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟ ʨʦʟʜʽʣʴʥʦʶ ʦʙʨʦʙʢʦʶ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ ʚʠʪʢʘ ʧʨʠ ʟʤʽʱʝʥʥʽ 

ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʢʨʦʤʦʢ ʨʽʟʘʣʴʥʠʭ ʨʽʟʮʽʚ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʜʽʫʩʘ ʦʩʥʦʚʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʛʚʠʥʪʦʚʦʾ ʝʚʦʣʴʚʝʥʪʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʗʢʱʦ ʯʝʨʚôʷʢ ʧʨʘʚʠʡ, ʪʦ ʣʽʚʘ ʩʪʦʨʦʥʘ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʠʪʢʽʚ 

ʥʘʨʽʟʘʻʪʴʩʷ ʨʽʟʮʝʤ, ʧʽʜʥʷʪʠʤ ʥʘʜ ʚʽʩʩʶ, ʘ ʧʨʘʚʘ ï ʦʧʫʱʝʥʠʤ. ʇʨʠ ʣʽʚʦʤʫ 

ʯʝʨʚôʷʢʫ ʦʙʠʜʚʘ ʨʽʟʮʽ ʚʽʜʧʦʚʽʜʥʦ ʤʽʥʷʶʪʴʩʷ ʤʽʩʮʷʤʠ. ɿʘʟʥʘʯʝʥʠʤ 

ʩʧʦʩʦʙʦʤ ʝʚʦʣʴʚʝʥʪʥʽ ʯʝʨʚôʷʢʠ ʨʽʜʢʦ ʥʘʨʽʟʘʶʪʴʩʷ ʯʝʨʝʟ ʥʝʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʨʽʟʘʥʥʷ ʨʽʟʮʷʤʠ, ʧʽʜʥʷʪʠʤʠ ʘʙʦ ʦʧʫʱʝʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʦʩʴʦʚʦʾ ʣʽʥʽʾ. 

ʊʘʢʽ ʯʝʨʚôʷʢʠ ʟʚʠʯʘʡʥʦ ʬʨʝʟʝʨʫʶʪʴ ʬʘʩʦʥʥʠʤʠ ʜʠʩʢʦʚʠʤʠ, 

ʧʘʣʴʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʽ ʬʨʝʟʘʤʠ-ʟʘʚʠʪʢʘʤʠ (ʨʠʩ. 6.4, ʘ, ʙ), ʘ ʰʣʽʬʫʶʪʴ ï 

ʧʣʦʩʢʦʶ ʩʪʦʨʦʥʦʶ ʪʘʨʽʣʯʘʩʪʦʛʦ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ɽʚʦʣʴʚʝʥʪʥʠʡ ʯʝʨʚôʷʢ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʮʠʣʽʥʜʨʠʯʥʝ ʟʫʙʯʘʩʪʝ 

ʢʦʣʝʩʦ ʟ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʩʧʽʨʘʣʴʥʠʭ ʟʫʙʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʢʫʪ 

ʥʘʭʠʣʫ. 

ɺ ʫʤʦʚʘʭ ʚʝʣʠʢʦʩʝʨʽʡʥʦʛʦ ʽ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚ ʘʨʭʽʤʝʜʦʚʽ ʪʘ 

ʝʚʦʣʴʚʝʥʪʥʽ ʯʝʨʚôʷʢʠ ʥʘʨʽʟʘʶʪʴʩʷ ʦʙʢʘʪʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʨʽʟʮʷʤʠ, ʱʦ 

ʧʦʜʽʙʥʽ ʜʦ ʟʫʙʦʥʘʨʽʟʥʠʭ ʜʦʚʙʘʯʽʚ (ʨʠʩ. 6.4, ʚ), ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʇʦʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘʛʦʪʦʚʢʠ 

ʯʝʨʚôʷʢʘ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʦʩʪʘʥʥʴʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ. 

ʏʝʨʚôʷʢ ʽʟ ʧʨʷʤʦʩʪʦʨʦʥʥʽʤ ʧʨʦʬʽʣʝʤ ʫ ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʠʪʢʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʚʦʣʶʪʥʠʤ (ʨʠʩ. 6.3, ʚ). ʅʘʨʽʟʘʶʪʴʩʷ ʚʦʥʠ ʨʽʟʮʷʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʦʨʤʘʣʴʥʦ ʜʦ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʪʢʘ. 

ʅʘʨʽʟʘʥʥʷ ʛʣʦʙʦʾʜʥʠʭ ʯʝʨʚôʷʢʽʚ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʥʘ ʟʫʙʦʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʅʘ ʨʠʩ. 6.5 ʧʦʢʘʟʘʥʘ 

ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʦʣʦʚʢʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʨʧʫʩ ʟʽ ʰʧʠʥʜʝʣʝʤ, 

ʟʤʦʥʪʦʚʘʥʠʤ ʥʘ ʧʣʘʥʰʘʡʙʽ ʪʘʢ, ʱʦ ʡʦʛʦ ʚʽʩʴ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʾʾ ʮʝʥʪʨ. 

ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʫʙʯʘʩʪʦʾ ʘʙʦ ʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ ʥʘʜʘʻ 

ʧʘʣʴʮʝʚʽʡ ʬʨʝʟʽ, ʱʦ ʟʘʢʨʽʧʣʝʥʘ ʚ ʰʧʠʥʜʝʣʽ, ʚʽʜʧʦʚʽʜʥʫ ʯʘʩʪʦʪʫ 

ʦʙʝʨʪʘʥʥʷ (V = 10...20 ʤ/ʭʚ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʭʦʜʦʚʦʛʦ ʛʚʠʥʪʘ ʛʦʣʦʚʢʘ ʧʦ 

ʥʦʥʽʫʩʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʨʘʜʽʫʩ ʥʘʨʽʟʘʥʥʷ. ʇʘʣʴʮʝʚʘ 

ʬʨʝʟʘ ʤʘʻ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʧʨʦʬʽʣʴ ʟ ʢʫʪʦʤ ʢʦʥʫʩʥʦʩʪʽ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʧʦʜʚʽʡʥʦʤʫ ʧʨʦʬʽʣʴʥʦʤʫ ʢʫʪʫ ʟʘʧʘʜʠʥʠ ʯʝʨʚôʷʢʘ. 

ʇʦʧʝʨʝʜʥʻ ʬʨʝʟʝʨʫʚʘʥʥʷ ʯʝʨʚôʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʚ ʦʜʠʥ ʘʙʦ 

ʜʚʘ ʭʦʜʠ ʟ ʧʨʠʧʫʩʢʦʤ 0,3ï0,5 ʤʤ ʥʘ ʪʦʚʱʠʥʫ ʚʠʪʢʘ ʧʽʜ ʯʠʩʪʦʚʽ ʭʦʜʠ. 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 166 
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ʈʠʩ. 6.5. ʅʘʨʽʟʘʥʥʷ ʛʣʦʙʦʾʜʥʠʭ ʯʝʨʚôʷʢʽʚ ʩʧʝʮʽʘʣʴʥʠʤ 

ʧʨʠʩʪʨʦʻʤ ʟ ʧʘʣʴʮʝʚʦʶ ʬʨʝʟʦʶ 

 



167 6. ʆʙʨʦʙʢʘ ʟʫʙʽʚ ʯʝʨʚôʷʯʥʠʭ ʢʦʣʽʩ ʽ ʯʝʨʚôʷʢʽʚ 

 

 

ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʙʘʛʘʪʦʟʘʭʽʜʥʠʭ ʯʝʨʚôʷʢʽʚ ʧʦʜʽʣ ʥʘ ʟʘʭʦʜʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʨʫʯʥʫ ʯʝʨʝʟ ʛʽʪʘʨʫ ʜʠʬʝʨʝʥʮʽʘʣʘ ʧʦ ʢʽʥʝʤʘʪʠʯʥʦʤʫ 

ʣʘʥʮʶʛʫ ʢʨʫʛʦʚʦʾ ʧʦʜʘʯʽ. 

ʇʦʧʝʨʝʜʥʻ ʪʘ ʦʩʪʘʪʦʯʥʝ ʥʘʨʽʟʘʥʥʷ ʛʣʦʙʦʾʜʥʠʭ ʯʝʨʚôʷʢʽʚ ʤʦʞʣʠʚʝ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʛʦʣʦʚʦʢ (ʨʠʩ. 6.6, ʘ). 

ʇʨʦʬʽʣʶʶʯʽ ʨʽʟʮʽ 1 ʪʘ 3 ʦʙʪʦʯʫʶʪʴ ʙʽʯʥʽ ʩʪʦʨʦʥʠ ʚʠʪʢʘ, ʘ ʨʽʟʝʮʴ 2 ï 

ʟʘʛʦʪʦʚʢʫ ʯʝʨʚôʷʢʘ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʛʣʦʙʦʾʜʫ ʟ ʢʨʫʛʦʚʦʶ ʧʦʜʘʯʝʶ 

ʛʦʣʦʚʢʠ. ʏʠʩʪʦʚʝ ʥʘʨʽʟʘʥʥʷ ʛʣʦʙʦʾʜʥʠʭ ʯʝʨʚôʷʢʽʚ ʤʦʞʣʠʚʝ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʨʽʟʮʝʚʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ. 6.6, ʙ) ʟ ʢʨʫʛʦʚʦʶ 

ʧʦʜʘʯʝʶ ʧʨʠ ʪʦʯʥʦ ʚʠʪʨʠʤʘʥʽʡ ʤʽʞʦʩʴʦʚʽʡ ʚʽʜʩʪʘʥʽ. 
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ʈʠʩ. 6.6. ʅʘʨʽʟʘʥʥʷ ʛʣʦʙʦʾʜʥʠʭ ʯʝʨʚôʷʢʽʚ: 

ʘ ï ʩʧʝʮʽʘʣʴʥʦʶ ʙʘʛʘʪʦʨʽʟʮʝʚʦʶ ʛʦʣʦʚʢʦʶ; 

ʙ ï ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʨʽʟʮʝʚʦʶ ʛʦʣʦʚʢʦʶ 

 

ʇʽʩʣʷ ʥʘʨʽʟʘʥʥʷ ʚʠʪʢʽʚ ʯʝʨʚôʷʢ ʟʚʠʯʘʡʥʦ ʧʽʜʜʘʶʪʴ ʪʝʨʤʦʦʙʨʦʙʮʽ ʟ 

ʥʘʩʪʫʧʥʠʤ ʰʣʽʬʫʚʘʥʥʷʤ ʦʧʦʨʥʠʭ ʰʠʡʦʢ ʽ ʚʠʪʢʽʚ. ʆʙʨʦʙʢʘ ʯʝʨʚôʷʢʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠʪʠʨʘʥʥʷʤ ʘʙʦ ʦʙʢʘʪʫʚʘʥʥʷʤ ʟʘʛʘʨʪʦʚʘʥʠʤʠ ʨʦʣʠʢʘʤʠ. 

 

6.3. ʂʦʥʪʨʦʣʴ ʯʝʨʚôʷʢʽʚ 

 

ɼʽʘʤʝʪʨʘʣʴʥʽ ʪʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʯʝʨʚôʷʢʽʚ ʧʝʨʝʚʽʨʷʶʪʴʩʷ 

ʟʚʠʯʘʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʥʠʯʥʠʭ ʩʢʦʙ, ʤʽʢʨʦʤʝʪʨʽʚ 

ʪʦʱʦ. ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʦʧʝʨʘʮʽʻʶ ʢʦʥʪʨʦʣʶ ʯʝʨʚôʷʢʽʚ ʻ ʧʝʨʝʚʽʨʢʘ 

ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʚʠʪʢʽʚ, ʢʦʥʮʝʥʪʨʠʯʥʦʩʪʽ ʾʭ ʦʩʽ ʟ ʚʽʩʩʶ ʦʧʦʨʥʠʭ 

ʰʠʡʦʢ, ʢʫʪʘ ʧʨʦʬʽʣʶ ʚʠʪʢʽʚ ʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʢʨʦʢʫ. ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ 

ʯʝʨʚôʷʢʘ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʶ ʽʥʜʠʢʘʪʦʨʥʦʶ ʩʢʦʙʦʶ (ʨʠʩ. 6.7, ʘ), 
ʫ ʷʢʦʾ ʜʚʘ ʥʝʨʫʭʦʤʠʭ ʟʫʙʠ 2 ʚʚʦʜʷʪʴʩʷ ʫ ʟʘʧʘʜʠʥʠ ʯʝʨʚôʷʢʘ, ʘ ʚʝʨʭʥʽʡ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 168 

 

 

ʨʫʭʣʠʚʠʡ ʟʫʙ 1, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʪʘʢʦʞ ʫ ʟʘʧʘʜʠʥʽ, ʟʚôʷʟʘʥʠʡ ʟ 

ʽʥʜʠʢʘʪʦʨʦʤ. 

ʂʫʪ ʧʨʦʬʽʣʶ ʚʠʪʢʽʚ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʨʤʘʣʴʥʠʭ 

ʢʫʪʦʚʠʭ ʰʘʙʣʦʥʽʚ ʟ ʙʘʟʦʶ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ. ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʠʭ 

ʯʝʨʚôʷʢʽʚ ʢʫʪ ʧʨʦʬʽʣʶ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʣʘʜʽ ʟʘ 

ʩʭʝʤʦʶ, ʱʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.7, ʙ. 
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ʈʠʩ. 6.7. ʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʯʝʨʚôʷʢʽʚ: 

ʘ ï ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʢʣʘʜʘʥʥʷ; 

ʙ ï ʢʫʪʘ ʧʨʦʬʽʣʶ; 

ʚ ï ʦʩʦɹʚʦʛʦ ʢʨʦʢʫ (ʧʨʠʩʪʨʽʡ ʟ ʽʥʜʠʢʘʪʦʨʦʤ); 

ʛ, ʜ ï ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ ʦʧʦʨʥʠʭ ʰʠʡʦʢ; 

ʝ ï ʧʨʦʬʽʣʶ ʛʣʦʙʦʾʜʥʦʛʦ ʯʝʨʚôʷʢʘ 

 

ʆʩʴʦʚʠʡ ʢʨʦʢ ʯʝʨʚôʷʢʘ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʧʨʠʣʘʜʽ ʟ ʽʥʜʠʢʘʪʦʨʦʤ 

(ʨʠʩ. 6.7, ʚ). ʇʝʨʝʚʽʨʢʘ ʢʦʥʮʝʥʪʨʠʯʥʦʩʪʽ ʾʭ ʦʩʽ ʟ ʚʽʩʩʶ ʦʧʦʨʥʠʭ ʰʠʡʦʢ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 6.7, ʛ, ʜ. ʅʘ ʨʠʩ. 6.7, ʝ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʧʨʦʬʽʣʶ ʚʠʪʢʘ ʛʣʦʙʦʾʜʥʦʛʦ ʯʝʨʚôʷʢʘ. 

 

6.4. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʆʩʦʙʣʠʚʦʩʪʽ ʥʘʨʽʟʘʥʥʷ ʯʝʨʚôʷʯʥʠʭ ʢʦʣʽʩ ʩʧʦʩʦʙʦʤ ʨʘʜʽʘʣʴʥʦʾ 
ʧʦʜʘʯʽ: ʢʽʥʝʤʘʪʠʢʘ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 

2. ʉʫʪʥʽʩʪʴ ʩʧʦʩʦʙʫ ʪʘʥʛʝʥʮʽʡʥʦʾ ʧʦʜʘʯʽ ʧʨʠ ʥʘʨʽʟʘʥʥʽ ʯʝʨʚôʷʯʥʠʭ 

ʢʦʣʽʩ: ʩʭʝʤʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 
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3. ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʥʘʨʽʟʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʯʝʨʚôʷʢʽʚ ʨʽʟʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

4. ʇʘʨʘʤʝʪʨʠ ʯʝʨʚôʷʢʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ. 
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7. ʆʙʨʦʙʢʘ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ 
 

7.1. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ 
 

ʐʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ ʥʘ ʚʘʣʘʭ ʽ ʚʟʘʛʘʣʽ ʚ ʦʭʦʧʣʶʚʘʥʠʭ ʜʝʪʘʣʷʭ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʣʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʽ ʩʝʛʤʝʥʪʥʠʭ ʰʧʦʥʦʢ. 

ʐʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ ʜʣʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʰʧʦʥʦʢ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʢʨʠʪʠʤʠ ʟ ʜʚʦʭ (ʛʣʫʭʽ) ʪʘ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʽ ʥʘʩʢʨʽʟʥʠʤʠ. 

ʐʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʢʘʥʘʚʢʠ ʽ ʚʘʣʘ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʛʘʣʴʥʦʛʦ ʘʙʦ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʅʘʩʢʨʽʟʥʽ ʪʘ ʟʘʢʨʠʪʽ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʰʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ (ʨʠʩ. 7.1, ʘ). 

ʌʨʝʟʝʨʫʚʘʥʥʷ ʢʘʥʘʚʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʦʜʠʥïʜʚʘ ʭʦʜʠ. ʎʝʡ ʩʧʦʩʽʙ 

ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʡ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʰʠʨʠʥʠ 

ʢʘʥʘʚʦʢ. 
 

 
 

 

  
ʘ) ʙ) 

ʚ) ʛ) 

   
Dʬ 

Sʧʨ 
Sʚʝʨʪ 

Sʭʚ 

S 

Dʬ 

D 

h
 

h
 

h
 h
 

t 

 

 

   

lʦ 

lʚʨ 

lʦ 

lʦ ï Dʬ 

 
ʈʠʩ. 7.1. ʄʝʪʦʜʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ ʚʘʣʽʚ: 

ʘ ï ʜʠʩʢʦʚʦʶ ʬʨʝʟʦʶ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ; 

ʙ ï ʢʽʥʮʝʚʦʶ ʬʨʝʟʦʶ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ; 

ʚ ï ʢʽʥʮʝʚʦʶ ʬʨʝʟʦʶ ʟ ʤʘʷʪʥʠʢʦʚʦʶ ʧʦʜʘʯʝʶ; 

ʛ ï ʢʽʥʮʝʚʦʶ ʜʠʩʢʦʚʦʶ ʬʨʝʟʦʶ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʧʦʜʘʯʝʶ 
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ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʜʠʩʢʦʚʦʶ ʬʨʝʟʦʶ ʰʧʦʥʢʦʚʠʭ 

ʢʘʥʘʚʦʢ (ʥʘʩʢʨʽʟʥʠʭ ʪʘ ʟʘʢʨʠʪʠʭ ʟ ʦʜʥʦʛʦ ʙʦʢʫ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
 

ʧʦʟʜ.ʭʚ

ʚʨo

o
S

ll
t

+
= , 

 

 

ʜʝ lo ï ʜʦʚʞʠʥʘ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʤʤ; 

 lʚʨ ï ʜʦʚʞʠʥʘ ʚʨʽʟʘʥʥʷ ʬʨʝʟʠ, ʤʤ: 

;)2...5,0()hD(hl ʬʚʨ +-Ö=   

h ï ʛʣʠʙʠʥʘ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʤʤ;  

Dʬ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʤʤ; 

Sʭʚ.ʧʦʟʜ ï ʧʦʟʜʦʚʞʥʷ ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ, ʤʤ/ʭʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʦʙʤʝʞʫʻ ʢʦʥʬʽʛʫʨʘʮʽʷ ʢʘʥʘʚʦʢ: ʟʘʢʨʠʪʽ 

ʢʘʥʘʚʢʠ ʽʟ ʟʘʦʢʨʫʛʣʝʥʥʷʤʠ ʥʘ ʢʽʥʮʷʭ ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʴ ʮʠʤ 

ʩʧʦʩʦʙʦʤ, ʚʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʢʽʥʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʟ ʧʦʟʜʦʚʞʥʴʦʶ 

ʧʦʜʘʯʝʶ ʟʘ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʭʦʜʽʚ (ʨʠʩ. 7.1, ʙ). 

ʌʨʝʟʝʨʫʚʘʥʥʷ ʢʽʥʮʝʚʠʤʠ ʬʨʝʟʘʤʠ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʉʧʦʯʘʪʢʫ ʬʨʝʟʘ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʦʜʘʯʽ ʧʨʦʭʦʜʠʪʴ 

ʥʘ ʧʦʚʥʫ ʛʣʠʙʠʥʫ ʢʘʥʘʚʢʠ, ʘ ʧʦʪʽʤ ʚʤʠʢʘʻʪʴʩʷ ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ, ʟ ʷʢʦʶ 

ʰʧʦʥʢʦʚʘ ʢʘʥʘʚʢʘ ʬʨʝʟʝʨʫʻʪʴʩʷ ʥʘ ʧʦʚʥʫ ʜʦʚʞʠʥʫ. ʇʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʜʦʩʪʘʪʥʷ ʧʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʘʪʘ, ʤʽʮʥʝ ʢʨʽʧʣʝʥʥʷ ʬʨʝʟʠ ʽ 

ʧʦʩʪʽʡʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. ʊʝ, ʱʦ ʬʨʝʟʘ ʧʨʘʮʶʻ ʚ ʦʩʥʦʚʥʦʤʫ ʩʚʦʻʶ 

ʧʝʨʠʬʝʨʽʡʥʦʶ ʯʘʩʪʠʥʦʶ, ʜʽʘʤʝʪʨ ʷʢʦʾ ʧʽʩʣʷ ʟʘʪʦʯʫʚʘʥʥʷ ʪʨʦʭʠ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʪʦʯʥʦʛʦ ʨʦʟʤʽʨʫ ʢʘʥʘʚʢʠ ʧʦ ʰʠʨʠʥʽ ʧʨʠ 

ʦʙʨʦʙʮʽ ʧʘʨʪʽʾ ʜʝʪʘʣʝʡ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ, ʟʘʢʨʠʪʠʭ 

ʟ ʜʚʦʭ ʩʪʦʨʽʥ, ʟʘ ʦʜʠʥ ʭʽʜ ʽʥʩʪʨʫʤʝʥʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ h ï ʛʣʠʙʠʥʘ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʤʤ; 

 lo ï ʜʦʚʞʠʥʘ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʤʤ; 

 Dʬ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʰʠʨʠʥʽ ʢʘʥʘʚʢʠ, ʤʤ; 

 Sʭʚ.ʚʝʨʪ ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʜʘʯʘ, ʤʤ/ʭʚ; 

 Sʭʚ.ʧʦʟʜ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ, ʤʤ/ʭʚ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʪʦʯʥʠʭ ʢʘʥʘʚʦʢ ʧʦ ʰʠʨʠʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʰʧʦʥʢʦʚʦ-ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʟ ʤʘʷʪʥʠʢʦʚʦʶ ʧʦʜʘʯʝʶ, ʱʦ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 172 

 

 

ʧʨʘʮʶʶʪʴ ʢʽʥʮʝʚʠʤʠ ʬʨʝʟʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʬʨʝʟʘ ʚʨʽʟʘʻʪʴʩʷ ʥʘ 

0,1ï0,3 ʤʤ ʽ ʬʨʝʟʝʨʫʻ ʢʘʥʘʚʢʫ ʥʘ ʚʩʶ ʜʦʚʞʠʥʫ, ʧʦʪʽʤ ʟʥʦʚʫ ʚʨʽʟʘʻʪʴʩʷ 

ʥʘ ʪʫ ʞ ʛʣʠʙʠʥʫ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʽ ʬʨʝʟʝʨʫʻ ʢʘʥʘʚʢʫ ʟʥʦʚʫ 

ʥʘ ʚʩʶ ʜʦʚʞʠʥʫ, ʘʣʝ ʚ ʽʥʰʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩ. 7.1, ʚ). ɿʚʽʜʩʠ ʽ ʧʦʭʦʜʠʪʴ 

ʥʘʟʚʘ ʤʝʪʦʜʫ ñʟ ʤʘʷʪʥʠʢʦʚʦʶ ʧʦʜʘʯʝʶò. 

ʎʝʡ ʤʝʪʦʜ ʻ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʧʦʥʢʦʚʠʭ 

ʢʘʥʘʚʦʢ ʫ ʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʠʪʴ ʪʦʯʥʽ ʢʘʥʘʚʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ ʫ 

ʰʧʦʥʢʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ. ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʬʨʝʟʠ ʧʨʘʮʶʶʪʴ ʣʦʙʦʚʦʶ 

ʯʘʩʪʠʥʦʶ, ʚʦʥʠ ʜʦʚʛʦʚʽʯʥʽʰʽ, ʪʦʤʫ ʱʦ ʟʥʦʰʫʶʪʴʩʷ ʥʝ ʧʝʨʠʬʝʨʽʡʥʽ 

ʯʘʩʪʠʥʠ, ʘ ʣʦʙʦʚʽ. ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʻ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʥʘʚʦʢ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʟʘ ʦʜʠʥ ʭʽʜ ʽ ʪʠʤ 

ʙʽʣʴʰʝ ʟ ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ. 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʶʪʴ ʚʠʩʥʦʚʢʠ: 

1) ʤʝʪʦʜ ʤʘʷʪʥʠʢʦʚʦʾ ʧʦʜʘʯʽ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʘʥʘʚʦʢ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ; 

2) ʬʨʝʟʝʨʫʚʘʥʥʷ ʢʘʥʘʚʦʢ ʟʘ ʦʜʠʥ ʭʽʜ ʜʦʮʽʣʴʥʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʽʜʛʽʥ ʰʧʦʥʦʢ ʧʦ ʢʘʥʘʚʢʘʭ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ, ʟʘʢʨʠʪʠʭ 

ʟ ʜʚʦʭ ʩʪʦʨʽʥ, ʟ ʤʘʷʪʥʠʢʦʚʦʶ ʧʦʜʘʯʝʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʤʤ;  

 Dʬ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʰʠʨʠʥʽ ʢʘʥʘʚʢʠ, ʤʤ;  

 Sʭʚ.ʧʦʟʜ ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ, ʤʤ/ʭʚ; 

 t ï ʚʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʨʽʟʘʥʥʷ ʥʘ ʦʜʠʥ ʭʽʜ ʬʨʝʟʠ, ʤʤ. 

ʅʘʩʢʨʽʟʥʽ ʰʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ ʚʘʣʽʚ ʧʨʠ ʤʘʣʽʡ ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʞʫʪʴ ʦʙʨʦʙʣʷʪʠʩʴ ʥʘ ʩʪʨʫʛʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʐʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ ʧʽʜ ʩʝʛʤʝʥʪʥʽ ʰʧʦʥʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʥʮʝʚʠʭ ʜʠʩʢʦʚʠʭ ʬʨʝʟ (ʨʠʩ. 7.1, ʛ). 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʢʘʥʘʚʦʢ ʧʽʜ ʩʝʛʤʝʥʪʥʽ 

ʰʧʦʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ h ï ʛʣʠʙʠʥʘ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ, ʤʤ;  

 Sʭʚ.ʚʝʨʪ ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʜʘʯʘ, ʤʤ/ʭʚ. 
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ʐʧʦʥʢʦʚʽ ʢʘʥʘʚʢʠ ʚ ʦʪʚʦʨʘʭ ʚʪʫʣʦʢ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʰʢʽʚʽʚ ʪʘ 

ʽʥʰʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʥʘʜʽʚʘʶʪʴʩʷ ʥʘ ʚʘʣ ʽʟ ʰʧʦʥʢʦʶ, ʦʙʨʦʙʣʷʶʪʴʩʷ ʚ 

ʦʜʠʥʠʯʥʦʤʫ ʽ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʥʘ ʜʦʚʙʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, 

ʫ ʙʘʛʘʪʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ï ʥʘ ʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʅʘ ʨʠʩ. 7.2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʦʪʷʛʫʚʘʥʥʷ ʰʧʦʥʢʦʚʦʾ ʢʘʥʘʚʢʠ ʚ 

ʟʘʛʦʪʦʚʮʽ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʪʷʞʥʦʤʫ ʚʝʨʩʪʘʪʽ. 

ɿʘʛʦʪʦʚʢʘ 1 ʥʘʩʘʜʞʫʻʪʴʩʷ ʥʘ ʥʘʧʨʷʤʥʠʡ ʧʘʣʝʮʴ 4, ʚ ʩʝʨʝʜʠʥʽ ʷʢʦʛʦ 

ʚʠʢʦʥʘʥʠʡ ʧʘʟ ʜʣʷ ʥʘʧʨʷʤʢʫ ʧʨʦʪʷʛʫʚʘʥʥʷ.  

 
 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 
 

 

 

ʇʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʢʘʥʘʚʢʠ ʟʘ 2ï3 ʭʦʜʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ 

ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ ʧʨʦʪʷʞʢʠ ʧʽʩʣʷ ʧʝʨʝʪʦʯʫʚʘʥʴ ʧʽʜ ʧʨʦʪʷʞʢʫ 

ʧʦʤʽʱʘʶʪʴ ʧʽʜʢʣʘʜʢʫ 3. ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ 

ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ L ï ʨʦʙʦʯʘ ʜʦʚʞʠʥʘ ʧʨʦʪʷʞʢʠ, ʤʤ; 

 lʜ ï ʜʦʚʞʠʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʱʦ ʧʨʦʪʷʛʫʻʪʴʩʷ, ʤʤ;  

 Vp ï h ʚʠʜʢʽʩʪʴ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʧʨʦʪʷʞʢʠ, ʤ/ʭʚ; 

 i  ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ. 

 

ʈʠʩ. 7.2. ʆʙʨʦʙʢʘ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ ʚ ʦʪʚʦʨʘʭ ʧʨʦʪʷʛʫʚʘʥʥʷʤ 
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7.2. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ. 

2. ʊʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʨʽʟʥʠʭ ʤʝʪʦʜʘʭ ʦʙʨʦʙʢʠ 

ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ. 

3. ʅʦʨʤʠ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ ʧʨʠ ʦʙʨʦʙʮʽ ʰʧʦʥʢʦʚʠʭ ʢʘʥʘʚʦʢ. 
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8. ʆʙʨʦʙʢʘ ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 
 

ʋ ʰʣʽʮʴʦʚʠʭ ʟôʻʜʥʘʥʥʷʭ ʜʝʪʘʣʽ ʮʝʥʪʨʫʶʪʴʩʷ ʪʨʴʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

1) ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʚʠʩʪʫʧʽʚ ʚʘʣʘ; 

2) ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʽʚ ʚʘʣʘ (ʪʦʙʪʦ ʧʦ ʜʥʫ ʟʘʧʘʜʠʥ); 

3) ʧʦ ʙʽʯʥʠʭ ʩʪʦʨʦʥʘʭ ʰʣʽʮʽʚ. 

ʌʦʨʤʘ ʰʣʽʮʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʦʶ, ʝʚʦʣʴʚʝʥʪʥʦʶ ʪʘ 

ʪʨʠʢʫʪʥʦʶ. 

ʐʣʽʮʴʦʚʽ ʟôʻʜʥʘʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

ʜʣʷ ʥʝʨʫʭʦʤʠʭ ʽ ʨʫʭʦʤʠʭ ʧʦʩʘʜʦʢ. 

ʊʇ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʣʽʮʽʚ ʚʘʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʩʧʦʩʦʙʫ 

ʮʝʥʪʨʫʚʘʥʥʷ ʚʘʣʽʚ ʽ ʚʪʫʣʦʢ. 

ʅʘʡʙʽʣʴʰ ʪʦʯʥʠʤ ʻ ʩʧʦʩʽʙ ʮʝʥʪʨʫʚʘʥʥʷ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ 

ʰʣʽʮʽʚ ʚʘʣʘ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʝʨʩʪʘʪʦʙʫʜʽʚʥʽʡ ʽ, ʨʽʜʰʝ, 

ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʎʝʥʪʨʫʚʘʥʥʷ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʴʦʚʠʭ ʚʠʩʪʫʧʽʚ ʚʘʣʘ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ. ʎʝʡ ʩʧʦʩʽʙ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 

ʪʨʘʢʪʦʨʦ- ʽ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ. 

ʎʝʥʪʨʫʚʘʥʥʷ ʧʦ ʙʽʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʰʣʽʮʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ 

ʨʽʜʢʦ. ɺ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʮʝʡ ʩʧʦʩʽʙ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʚʝʣʠʢʠʭ ʢʨʫʪʥʠʭ ʤʦʤʝʥʪʽʚ ʧʨʠ ʥʘʡʤʝʥʰʦʤʫ ʙʽʯʥʦʤʫ ʟʘʟʦʨʽ. 

ʐʣʽʮʠ ʥʘ ʚʘʣʘʭ ʪʘ ʽʥʰʠʭ ʜʝʪʘʣʷʭ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ:  

ï ʬʨʝʟʝʨʫʚʘʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʰʣʽʬʫʚʘʥʥʷʤ; 

ï ʰʣʽʮʝʥʘʢʘʪʫʚʘʥʥʷ; 

ï ʧʨʦʪʷʛʫʚʘʥʥʷ; 

ï ʩʪʨʫʛʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʣʽʮʽʚ ʻ 

ʬʨʝʟʝʨʫʚʘʥʥʷ. 

 

8.1. ʌʨʝʟʝʨʫʚʘʥʥʷ ʰʣʽʮʽʚ 

 

ʐʣʽʮʠ ʚʘʣʽʚ ʥʝʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ (ʜʦ 100 ʤʤ) ʟʚʠʯʘʡʥʦ ʬʨʝʟʝʨʫʶʪʴ 

ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ, ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ï ʟʘ ʜʚʘ. ʏʦʨʥʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʰʣʽʮʽʚ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ, ʽʥʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʬʨʝʟʘʤʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʱʦ ʤʘʶʪʴ ʜʽʣʠʣʴʥʽ ʤʝʭʘʥʽʟʤʠ 

(ʨʠʩ. 8.1). 

ʅʘ ʨʠʩ. 8.1, ʘ ʧʦʢʘʟʘʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʦʜʥʽʻʾ ʢʘʥʘʚʢʠ ʰʣʽʮʽʚ 

ʜʠʩʢʦʚʦʶ ʬʘʩʦʥʥʦʶ ʬʨʝʟʦʶ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʰʣʽʮʽʚ, ʱʦ ʥʘʨʽʟʘʶʪʴʩʷ, ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ: 

  ,)2...1()hD(hl ʬʚʨ +-Ö=  

 h ï ʚʠʩʦʪʘ ʰʣʽʮʘ, ʱʦ ʬʨʝʟʝʨʫʻʪʴʩʷ ʟʘ ʜʘʥʠʡ ʭʽʜ, ʤʤ;  

 Dʬ ï ʜʽʘʤʝʪʨ ʬʨʝʟʠ, ʤʤ;  

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ, lʧ = 2é5 ʤʤ; 

 Sʭʚ.ʧʦʟʜ = Sz Ā z Ā n ï ʧʦʟʜʦʚʞʥʷ ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ, ʤʤ/ʭʚ;  

 i  ï ʢʽʣʴʢʽʩʪʴ ʰʣʽʮʽʚ; 

 z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʬʨʝʟʠ;  

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1;  

 Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ ʬʨʝʟʠ, ʤʤ/ʟʫʙ. 

ʌʨʝʟʝʨʫʚʘʥʥʷ ʰʣʽʮʽʚ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʟʦʙʨʘʞʝʥʝ ʥʘ ʨʠʩ. 8.1, ʙ. 

ʁʦʛʦ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʽʣʴʰ ʜʝʰʝʚʽ 

ʬʨʝʟʠ, ʥʽʞ ʜʠʩʢʦʚʽ. 
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ʈʠʩ. 8.1. ʉʧʦʩʦʙʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʰʣʽʮʽʚ ʚʘʣʽʚ: 

ʘ ï h ʣʽʮʴʦʚʦʶ ʜʠʩʢʦʚʦʶ ʬʨʝʟʦʶ; 

ʙ ï ʜʚʦʤʘ ʬʨʝʟʘʤʠ; 

ʚ ï ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʬʨʝʟʘʤʠ; 

ʛ ï h ʣʽʮʴʦʚʦʶ ʯʝʨʚôʷʯʥʦʶ ʬʨʝʟʦʶ 
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ɹʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʦʜʥʦʯʘʩʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʚʦʭ 

ʰʣʽʮʴʦʚʠʭ ʢʘʥʘʚʦʢ ʜʚʦʤʘ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

(ʨʠʩ. 8.1, ʚ). 

ʏʠʩʪʦʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʰʣʽʮʽʚ ʜʠʩʢʦʚʠʤʠ ʬʨʝʟʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʦ ʥʝ ʜʘʻ ʜʦʩʪʘʪʥʴʦʾ ʪʦʯʥʦʩʪʽ ʧʦ ʢʨʦʢʫ ʽ ʰʠʨʠʥʽ ʰʣʽʮʽʚ. 

ɹʽʣʴʰ ʪʦʯʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ʰʣʽʮʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʪʦʜʦʤ 

ʦʙʢʘʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʣʽʮʴʦʚʠʭ ʯʝʨʚôʷʯʥʠʭ ʬʨʝʟ (ʨʠʩ. 8.1, ʛ). 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʨʝʟʘ, ʢʨʽʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ, ʤʘʻ ʧʦʟʜʦʚʞʥʻ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʟʜʦʚʞ ʦʩʽ ʚʘʣʘ, ʷʢʠʡ ʥʘʨʽʟʘʻʪʴʩʷ. ʎʝʡ ʩʧʦʩʽʙ ʻ ʥʘʡʙʽʣʴʰ 

ʪʦʯʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ to, ʭʚ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ lo ï ʜʦʚʞʠʥʘ ʰʣʽʮʽʚ, ʱʦ ʥʘʨʽʟʘʶʪʴʩʷ, ʤʤ; 

 lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ, lʧ = 2é5 ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ: 

;)hD(h)2,1...1,1(l ʬʚʨ -ÖÖ=  
 

h  ï ʚʠʩʦʪʘ ʰʣʽʮʘ, ʤʤ; 

Dʬ ï ʜʽʘʤʝʪʨ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ, ʤʤ; 

 So ï ʧʦʜʘʯʘ ʬʨʝʟʠ ʥʘ ʦʜʠʥ ʦʙʝʨʪ ʚʘʣʘ, ʱʦ ʥʘʨʽʟʘʻʪʴʩʷ, ʤʤ/ʦʙ; 

 i  ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ (ʟʚʠʯʘʡʥʦ i = l); 

 z  ï ʢʽʣʴʢʽʩʪʴ ʰʣʽʮʽʚ, ʷʢʽ ʥʘʨʽʟʘʶʪʴʩʷ; 

 n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʬʨʝʟʠ, ʭʚ-1; 

 q ï ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ ʯʝʨʚôʷʯʥʦʾ ʬʨʝʟʠ. 

ʇʨʠ ʮʝʥʪʨʫʚʘʥʥʽ ʚʪʫʣʦʢ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʽʚ ʚʘʣʽʚ ʷʢ 

ʯʝʨʚôʷʯʥʽ, ʪʘʢ ʽ ʜʠʩʢʦʚʽ ʬʨʝʟʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ñʚʫʩʠʢʠò ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʘʥʘʚʢʠ ʚ ʦʩʥʦʚʽ ʰʣʽʮʘ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʾʜʘʥʥʷ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʢʫʪʘʭ ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʟʫʙʯʘʩʪʦʾ ʧʝʨʝʜʘʯʽ. ʎʽ ʢʘʥʘʚʢʠ 

ʥʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʧʦ ʙʽʯʥʠʭ ʩʪʦʨʦʥʘʭ ʽ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʜʽʘʤʝʪʨʫ. 

 

8.2. ʐʣʽʬʫʚʘʥʥʷ ʰʣʽʮʽʚ 

 

ʇʨʠ ʮʝʥʪʨʫʚʘʥʥʽ ʰʣʽʮʴʦʚʠʭ ʚʘʣʽʚ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ 

ʰʣʽʬʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ ʚʘʣʽʚ ʥʘ ʟʚʠʯʘʡʥʠʭ 

ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʐʣʽʬʫʚʘʥʥʷ ʟʘʧʘʜʠʥ, ʪʦʙʪʦ ʧʨʠ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 178 

 

 

ʮʝʥʪʨʫʚʘʥʥʽ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʽʚ ʚʘʣʽʚ, ʽ ʙʽʯʥʠʭ ʩʪʦʨʽʥ 

ʰʣʽʮʽʚ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. 

ʇʨʠ ʮʝʥʪʨʫʚʘʥʥʽ ʰʣʽʮʴʦʚʠʭ ʚʘʣʽʚ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʽʚ 

ʬʨʝʟʝʨʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʜʘʻ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ 

ʜʦ 0,05ï0,06 ʤʤ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʪʦʯʥʠʭ ʧʦʩʘʜʦʢ. 

ʗʢʱʦ ʰʣʽʮʴʦʚʽ ʚʘʣʠ ʧʽʩʣʷ ʯʦʨʥʦʚʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʨʦʡʰʣʠ 

ʪʝʨʤʽʯʥʫ ʦʧʝʨʘʮʽʶ ʧʦʣʽʧʰʝʥʥʷ ʘʙʦ ʟʘʛʘʨʪʫʚʘʥʥʷ, ʪʦ ʧʽʩʣʷ ʮʴʦʛʦ ʚʦʥʠ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʬʨʝʟʝʨʦʚʘʥʽ ʥʘʯʠʩʪʦ ʽ ʾʭ ʥʝʦʙʭʽʜʥʦ ʰʣʽʬʫʚʘʪʠ ʧʦ 

ʧʦʚʝʨʭʥʷʭ ʟʘʧʘʜʠʥ (ʪʦʙʪʦ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ) ʽ ʙʽʯʥʠʭ ʩʪʦʨʦʥʘʭ 

ʰʣʽʮʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʰʣʽʬʫʚʘʥʥʷ ï ʬʘʩʦʥʥʠʤʠ ʢʨʫʛʘʤʠ 

(ʨʠʩ. 8.2, ʘ). ʇʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʰʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ ʟʥʦʰʫʶʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʯʝʨʝʟ ʥʝʦʜʥʘʢʦʚʫ ʪʦʚʱʠʥʫ ʰʘʨʫ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ, ʥʘ ʙʽʯʥʠʭ 

ʩʪʦʨʦʥʘʭ ʽ ʟʘʧʘʜʠʥʘʭ ʚʘʣʽʚ. ʊʦʤʫ ʧʦʪʨʽʙʥʘ ʯʘʩʪʘ ʧʨʘʚʢʘ ʢʨʫʛʽʚ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʘʥʠʡ ʩʧʦʩʽʙ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʫ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. 

 

 ʘ) ʙ) ʚ) 

 
   

 
ʈʠʩ. 8.2. ʉʧʦʩʦʙʠ ʰʣʽʬʫʚʘʥʥʷ ʰʣʽʮʽʚ ʚʘʣʽʚ: 

ʘ ï ʬʘʩʦʥʥʠʤ ʢʨʫʛʦʤ; 

ʙ ï ʦʜʥʠʤ ʪʘ ʜʚʦʤʘ ʢʨʫʛʘʤʠ; 

ʚ ï ʪʨʴʦʤʘ ʢʨʫʛʘʤʠ 

 

ʐʣʽʬʫʚʘʪʠ ʰʣʽʮʠ ʤʦʞʥʘ ʟʘ ʜʚʽ ʦʢʨʝʤʽ ʦʧʝʨʘʮʽʾ (ʨʠʩ. 8.2, ʙ). ʅʘ 

ʧʝʨʰʽʡ ʦʧʝʨʘʮʽʾ ʰʣʽʬʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟʘʧʘʜʠʥʠ (ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʜʽʘʤʝʪʨʫ), ʘ ʥʘ ʜʨʫʛʽʡ ï ʙʽʯʥʽ ʩʪʦʨʦʥʠ ʰʣʽʮʽʚ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʟʥʦʰʫʚʘʥʥʷ ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʭʦʜʫ ʩʪʦʣʘ ʚʘʣ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ ʦʙʨʦʙʣʷʻ ʟʘʧʘʜʠʥʠ 

ʧʦʩʪʫʧʦʚʦ ʦʜʥʫ ʟʘ ʦʜʥʽʻʶ. ɿʚʠʯʘʡʥʦ ʚʘʣ ʧʦʚʝʨʪʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʧʦʜʚʽʡʥʦʛʦ ʭʦʜʫ ʩʪʦʣʘ ʚʝʨʩʪʘʪʘ. ɼʨʫʛʘ ʦʧʝʨʘʮʽʷ 

ʰʣʽʬʫʚʘʥʥʷ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʘ, ʥʽʞ ʧʝʨʰʘ. 

ɼʣʷ ʦʙôʻʜʥʘʥʥʷ ʜʚʦʭ ʦʧʝʨʘʮʽʡ ʰʣʽʬʫʚʘʥʥʷ ʚ ʦʜʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚʝʨʩʪʘʪʠ, ʥʘ ʷʢʠʭ ʰʣʽʮʠ ʰʣʽʬʫʶʪʴ ʦʜʥʦʯʘʩʥʦ ʪʨʴʦʤʘ ʢʨʫʛʘʤʠ: ʦʜʠʥ 

ʰʣʽʬʫʻ ʟʘʧʘʜʠʥʫ, ʘ ʜʚʘ ʽʥʰʠʭ ï ʙʽʯʥʽ ʧʦʚʝʨʭʥʽ ʰʣʽʮʽʚ (ʨʠʩ. 8.2, ʚ). 
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ʅʘ ʨʠʩ. 8.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʘʚʢʠ 

ʪʨʴʦʤʘ ʘʣʤʘʟʥʠʤʠ ʦʣʽʚʮʷʤʠ ʬʘʩʦʥʥʦʛʦ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʧʦʢʘʟʘʥʦʛʦ ʥʘ 

ʨʠʩ. 8.2, ʘ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ 

ʰʣʽʮʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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;)15...10()hD(hl ʰʚʨ +-Ö=  

 

 h ï ʚʠʩʦʪʘ ʰʣʽʮʘ, ʤʤ;  

 D  h ï ʜʽʘʤʝʪʨ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʤʤ;  

 z ï ʢʽʣʴʢʽʩʪʴ ʰʣʽʮʽʚ; 

i  ï ʢʽʣʴʢʽʩʪʴ ʭʦʜʽʚ: 
 

;
u

ʧ

S

h
i=  

 

 hʧ ï ʧʨʠʧʫʩʢ ʥʘ ʰʣʽʬʫʚʘʥʥʷ, ʤʤ; 

 
Su ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʜʘʯʘ ï ʛʣʠʙʠʥʘ ʰʣʽʬʫʚʘʥʥʷ ʥʘ ʦʜʠʥ ʭʽʜ ʩʪʦʣʘ, 

ʤʤ/ʭʽʜ; 

 k ï ʧʦʧʨʘʚʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ, k = 1,15...1,50; 

 Vʩʪ ï h ʚʠʜʢʽʩʪʴ ʩʪʦʣʘ, ʤ/ʭʚ. 

 

8.3. ʅʘʢʘʪʫʚʘʥʥʷ ʰʣʽʮʽʚ 

 

ʅʘʢʘʪʫʚʘʥʥʷ ʰʣʽʮʽʚ ʙʝʟ ʥʘʛʨʽʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʣʠʢʘʤʠ, 

ʱʦ ʤʘʶʪʴ ʧʨʦʬʽʣʴ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʟʘʧʘʜʠʥʠ ʰʣʽʮʽʚ. ʈʦʣʠʢʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘ ʦʩʷʭ, ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʦʞʥʫ 

ʟʘʧʘʜʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʨʘʜʽʘʣʴʥʦ ʚ ʩʝʛʤʝʥʪʘʭ 4 ʤʘʩʠʚʥʦʛʦ ʢʦʨʧʫʩʫ 1 

ʥʘʢʘʪʥʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ. 8.4). ʇʨʠ ʧʝʨʝʩʫʚʘʥʥʽ ʜʝʪʘʣʽ 3 ʨʦʣʠʢʠ 2, ʱʦ 

ʚʽʣʴʥʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʚʜʘʚʣʶʶʯʠʩʴ ʚ ʧʦʚʝʨʭʥʶ ʚʘʣʘ, ʫʪʚʦʨʶʶʪʴ ʥʘ ʥʽʡ 

ʜʝ lo 
ï ʜʦʚʞʠʥʘ ʰʣʽʮʽʚ, ʱʦ 

ʰʣʽʬʫʶʪʴʩʷ,ʤʤ; 

 
lʧ ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ, ʤʤ,  

lʧ = 5é10 ʤʤ; 

 lʚʨ ï ʚʝʣʠʯʠʥʘ ʚʨʽʟʘʥʥʷ, ʤʤ: 

ʈʠʩ. 8.3. ʉʭʝʤʘ ʧʨʘʚʢʠ 

ʬʘʩʦʥʥʦʛʦ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ 

ʢʨʫʛʘ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 180 

 

 

ʰʣʽʮʠ ʚʽʜʧʦʚʽʜʥʦʾ ʬʦʨʤʠ. ɺʩʽ ʰʣʽʮʠ ʥʘʢʘʪʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ, ʙʝʟ 

ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ. 

 

4 

3 

2 
1 

ɸ 

 

ʈʠʩ. 8.4. ʉʭʝʤʘ ʥʘʢʘʪʥʦʾ 

ʛʦʣʦʚʢʠ ʜʣʷ 

ʰʣʽʮʝʥʘʢʘʪʥʦʛʦ 

ʚʝʨʩʪʘʪʘ: 

1 ï ʢʦʨʧʫʩ; 

2 ï ʥʘʢʘʪʥʠʡ ʨʦʣʠʢ; 

3 ï ʜʝʪʘʣʴ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ; 

4 ï ʩʝʛʤʝʥʪ 

 

ʅʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʥʘʢʘʪʫʚʘʥʥʷ ʰʣʽʮʽʚ (ʨʠʩ. 8.5) ʥʘʢʘʪʥʘ 

ʛʦʣʦʚʢʘ 1 ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʧʦʣʦʟʢʘʭ, ʜʣʷ ʷʢʠʭ ʥʘʧʨʷʤʥʠʤʠ ʩʣʫʞʘʪʴ ʚʘʣʠ 

2 ʽ 5, ʱʦ ʟôʻʜʥʫʶʪʴ ʜʚʽ ʤʘʩʠʚʥʽ ʩʪʽʡʢʠ. ʇʦʣʦʟʢʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ 

ʧʨʠʚʦʜʦʤ ʚʽʜ ʛʽʜʨʦʮʠʣʽʥʜʨʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʟʘʜʥʽʡ ʩʪʽʡʮʽ. ʋ 

ʧʝʨʝʜʥʽʡ ʩʪʽʡʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʘʪʠʩʢʥʠʡ ʧʘʪʨʦʥ 4, ʫ ʷʢʦʤʫ 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ 3. ʂʦʞʝʥ ʨʦʣʠʢ ʥʝʟʘʣʝʞʥʦ 

ʨʝʛʫʣʶʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʫ ʚʠʩʦʪʫ. ɻʦʣʦʚʢʘ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʚʫʟʦʣ 

ʟʥʽʤʘʻʪʴʩʷ ʟ ʚʝʨʩʪʘʪʘ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʣʠʢʽʚ. ʅʘ ʟʤʽʥʫ 

ʨʦʣʠʢʽʚ ʟʘʪʨʘʯʘʻʪʴʩʷ 5ï10 ʭʚ, ʥʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ ï ʧʨʠʙʣʠʟʥʦ 30 

ʭʚ. 

 

 1 
2 3 

4 

5  

ʈʠʩ. 8.5. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʢʘʪʥʦʾ 

ʛʦʣʦʚʢʠ, ʟʘʪʠʩʢʥʦʛʦ ʧʘʪʨʦʥʘ 

ʪʘ ʜʝʪʘʣʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʧʨʠ ʥʘʢʘʪʫʚʘʥʥʽ ʰʣʽʮʽʚ: 

1 ï ʥʘʢʘʪʥʘ ʛʦʣʦʚʢʘ; 

2, 5 ï ʚʘʣʠ; 

3 ï ʜʝʪʘʣʴ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ; 

4 ï ʛʜ̔ʨʘʚʣʽʯʥʠʡ ʟʘʪʠʩʢʥʠʡ 

ʧʘʪʨʦʥ 

 

ʅʘ ʪʘʢʠʭ ʚʝʨʩʪʘʪʘʭ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʰʣʽʮʽʚ, ʷʢʽ ʥʘʢʘʪʫʶʪʴʩʷ, 

ʜʦʭʦʜʠʪʴ ʜʦ 18 (ʥʘ ʚʘʣʘʭ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 16 ʤʤ ʾʭ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ 

ʩʢʣʘʜʘʻ 6ï8), ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ï ʜʦ 900 ʤʤ/ʩ. ʆʜʝʨʞʫʚʘʥʘ ʪʦʯʥʽʩʪʴ 
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ʰʣʽʮʽʚ ʧʦ ʢʨʦʢʫ ï 0,04 ʤʤ, ʥʝʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,04 ʤʤ ʥʘ 

100 ʤʤ ʜʦʚʞʠʥʠ. 

ʆʩʥʦʚʥʠʡ ʯʘʩ to, ʭʚ, ʧʨʠ ʥʘʢʘʪʫʚʘʥʥʽ ʰʣʽʮʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
 

ʭʚ
o

S

lL
t

+
= , 

 

ʜʝ L  ï ʜʦʚʞʠʥʘ ʰʣʽʮʽʚ, ʱʦ ʥʘʢʘʪʫʶʪʴʩʷ, ʤʤ;  

 l  ï ʚʝʣʠʯʠʥʘ ʧʝʨʝʙʽʛʫ ʨʦʣʠʢʘ, ʤʤ;  

 Sʭʚ ï ʭʚʠʣʠʥʥʘ ʧʦʜʘʯʘ ʧʨʠ ʥʘʢʘʪʫʚʘʥʥʽ, ʤʤ/ʭʚ. 

ʇʨʦʮʝʩ ʥʘʢʘʪʫʚʘʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʧʨʦʜʫʢʪʠʚʥʠʤ. ʎʝ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʚʩʽ ʰʣʽʮʠ ʥʘʢʘʪʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʤʘʣʠʤʠ ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ ʪʘ 

ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. 

 

8.4. ʆʙʨʦʙʢʘ ʰʣʽʮʴʦʚʠʭ ʦʪʚʦʨʽʚ 

 

ʆʙʨʦʙʢʘ ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʚ ʦʪʚʦʨʘʭ ʚʪʫʣʦʢ, ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʪʘ 

ʽʥʰʠʭ ʜʝʪʘʣʷʭ ʚʠʢʦʥʫʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʧʨʦʪʷʛʫʚʘʥʥʷʤ. ʉʧʦʯʘʪʢʫ ʦʪʚʽʨ, ʘ 

ʽʥʦʜʽ ʽ ʪʦʨʝʮʴ, ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦ. ɼʘʣʽ ʦʪʚʽʨ ʧʨʦʪʷʛʫʻʪʴʩʷ 

ʢʨʫʛʣʦʶ, ʘ ʧʦʪʽʤ ʰʣʽʮʴʦʚʦʶ ʧʨʦʪʷʞʢʦʶ (ʟʚʠʯʘʡʥʦʶ ʘʙʦ 

ʧʨʦʛʨʝʩʠʚʥʦʶ). 

ʐʣʽʮʴʦʚʽ ʦʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 50 ʤʤ ʧʨʦʪʷʛʫʶʪʴʩʷ ʟʚʠʯʘʡʥʦ 

ʦʜʥʽʻʶ ʢʦʤʙʽʥʦʚʘʥʦʶ ʧʨʦʪʷʞʢʦʶ. 

ʗʢʱʦ ʚʪʫʣʢʠ ʘʙʦ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʧʽʜʜʘʶʪʴʩʷ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ, ʪʦ 

ʧʽʩʣʷ ʮʴʦʛʦ ʥʘ ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʰʣʽʬʫʶʪʴʩʷ 

ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʽʚ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʟ ʜʥʦʤ ʟʘʧʘʜʠʥ ʰʣʽʮʽʚ 

ʚʘʣʽʚ (ʧʨʠ ʮʝʥʪʨʫʚʘʥʥʽ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʽʚ ʚʘʣʽʚ). 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ ʚ ʦʪʚʦʨʘʭ (ʨʠʩ. 8.6) ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʚʠʯʘʡʥʠʭ ʦʪʚʦʨʽʚ ʪʠʤ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʨʫʭ 

ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʟʫʙʽʚ ʧʨʦʪʷʞʢʠ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʦ ʛʚʠʥʪʦʚʽʡ 

ʣʽʥʽʾ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʪʘ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʽʚ 

ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʧʝʨʰʠʡ ʩʧʦʩʽʙ ï ʦʙʠʜʚʘ ʨʫʭʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʨʦʪʷʞʮʽ 

ʧʨʠ ʥʝʨʫʭʦʤʽʡ ʜʝʪʘʣʽ; ʜʨʫʛʠʡ ʩʧʦʩʽʙ ï ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʧʝʨʝʜʘʻʪʴʩʷ 

ʧʨʦʪʷʞʮʽ, ʘ ʦʙʝʨʪʘʣʴʥʠʡ ï ʜʝʪʘʣʽ. 

ʆʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʧʨʦʪʷʞʢʘ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʰʣʷʭʦʤ 

ʩʘʤʦʦʙʝʨʪʘʥʥʷ ʚʽʜ ʩʠʣ ʨʽʟʘʥʥʷ, ʘʙʦ ʧʨʠʤʫʩʦʚʦ ʩʧʝʮʽʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. 

 

ʉʘʤʦʦʙʝʨʪʘʥʥʷ ʧʨʦʪʷʞʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʢʫʪʘʭ 

ʥʘʭʠʣʫ ʥʘ ʛʚʠʥʪʦʚʽʡ ʣʽʥʽʾ ʰʣʽʮʽʚ (ʜʦ 10°) ʽ ʥʝʚʠʩʦʢʠʭ ʚʠʤʦʛʘʭ ʜʦ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 182 

 

 

ʪʦʯʥʦʩʪʽ ʢʨʦʢʫ. 
 

 
 

 
 

  

 

ʘ) 
ʙ) ʚ) 

ʛ) 

ʜ) 

ʝ) 

ʈʠʩ. 8.6. ʇʨʦʪʷʛʫʚʘʥʥʷ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʴʦʚʠʭ ʦʪʚʦʨʽʚ: 

ʘ ï ʧʨʦʪʷʞʢʦʶ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʭʦʜʞʝʥʥʷ ʜʚʦʭ ʧʘʣʴʮʽʚ 2 ʚ ʢʘʥʘʚʢʠ ʧʨʦʪʷʞʢʠ 4; 

ʙ ï ʧʨʦʪʷʞʢʦʶ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʪʫʧʽʚ, 

ʚʠʢʦʥʘʥʠʭ ʚ ʦʪʚʦʨʽ ʩʧʝʮʽʘʣʴʥʦʾ ʛʘʡʢʠ 2; 

ʚ ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʽʯʥʦʾ ʣʽʥʽʡʢʠ 7; 

ʛ ï ʧʨʠ ʚʽʣʴʥʦʤʫ ʦʙʝʨʪʘʥʥʽ ʟʘʛʦʪʦʚʢʠ 1 ʚʽʜ 

ʧʨʦʪʷʞʢʠ 2; 

ʜ ï ʧʨʠ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʩʽ ʟʘʛʦʪʦʚʢʠ 10 ʪʘ 

ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʩʽ ʧʨʦʪʷʞʢʠ 9; 

ʝ ï ʥʘ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ 

 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʧʨʠʤʫʩʦʚʝ ʦʙʝʨʪʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʘʜʘʥʝ ʘʙʦ 
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ʧʨʦʪʷʞʮʽ, ʘʙʦ ʜʝʪʘʣʽ. ʄʝʭʘʥʽʟʤʠ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʧʨʦʪʷʞʢʠ ʻ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʙʽʣʴʰ ʧʨʦʩʪʠʤʠ, ʥʽʞ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ. 

ʇʨʠ ʥʝʚʝʣʠʢʠʭ ʦʪʚʦʨʘʭ ʦʙʝʨʪʘʥʥʷ ʧʨʦʪʷʞʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʚʦʤʘ 

ʧʘʣʴʮʷʤʠ 2 (ʨʠʩ. 8.6, ʘ), ʱʦ ʚʭʦʜʷʪʴ ʫ ʢʘʥʘʚʢʠ ʧʨʦʪʷʞʢʠ 4. ʇʘʣʴʮʽ 

ʨʦʟʤʽʱʘʶʪʴʩʷ ʫ ʚʪʫʣʮʽ 3, ʷʢʘ ʟʘʢʨʽʧʣʝʥʘ ʚ ʦʧʦʨʥʦʤʫ ʢʽʣʴʮʽ 1 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ. ʇʨʦʪʷʞʢʘ 4 ʟôʻʜʥʫʻʪʴʩʷ ʟʽ ʰʧʠʥʜʝʣʝʤ ʚʝʨʩʪʘʪʘ 

ʧʘʪʨʦʥʦʤ 5. ʇʨʠ ʦʪʚʦʨʘʭ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ (d > 15 ʤʤ) ʦʙʝʨʪʘʥʥʷ 

ʧʨʦʪʷʞʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʩʪʫʧʘʤ ʚ ʦʪʚʦʨʽ ʩʧʝʮʽʘʣʴʥʦʾ ʛʘʡʢʠ 2 

(ʨʠʩ. 8.6, ʙ), ʱʦ ʚʭʦʜʷʪʴ ʫ ʥʘʧʨʷʤʥʽ ʧʘʟʠ ʧʨʦʪʷʞʢʠ 3. ɻʘʡʢʘ 2 ʟʘʢʨʽʧʣʝʥʘ 

ʚ ʦʧʦʨʥʦʤʫ ʢʽʣʴʮʽ 1 ʧʨʠʩʪʦʩʫʚʘʥʥʷ. ʇʨʦʪʷʞʢʘ 3 ʟôʻʜʥʫʻʪʴʩʷ ʧʘʪʨʦʥʦʤ 4 

ʟʽ ʰʧʠʥʜʝʣʝʤ ʚʝʨʩʪʘʪʘ. 

ʅʘ ʨʠʩ. 8.6,ʚ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʦʪʷʛʫʚʘʥʥʷ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʧʽʨʥʦʾ ʣʽʥʽʡʢʠ. ʋ ʩʫʧʦʨʪʽ ʚʝʨʩʪʘʪʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʨʝʡʢʘ 

2, ʱʦ ʟʯʽʧʣʶʻʪʴʩʷ ʽʟ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ 3. ʆʜʥʠʤ ʢʽʥʮʝʤ ʨʝʡʢʘ 2 ʯʝʨʝʟ 

ʨʦʣʠʢ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʢʦʧʽʨʥʦʾ ʣʽʥʽʡʢʠ 7, ʱʦ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʩʪʘʥʠʥʽ ʧʽʜ 

ʢʫʪʦʤ a, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

T

D
tg p=a , 

 

 

ʜʝ D ï ʜʽʘʤʝʪʨ ʧʦʯʘʪʢʦʚʦʛʦ ʢʦʣʘ ʢʦʣʝʩʘ 3, ʤʤ;  

 ʊ ï ʢʨʦʢ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ, ʷʢʽ ʧʨʦʪʷʛʫʶʪʴʩʷ, ʤʤ. 

ɿʤʽʥʘ ʢʫʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʧʽʨʥʦʾ ʣʽʥʽʡʢʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʪʷʛʫʚʘʪʠ ʛʚʠʥʪʦʚʽ ʰʣʽʮʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʨʦʢʫ ʊ. 

ʇʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʧʨʦʪʷʞʢʘ ʦʜʥʦʯʘʩʥʦ ʙʫʜʝ 

ʦʙʝʨʪʘʪʠʩʴ ʽʟ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤ 3 ʚʽʜ ʨʫʭʦʤʦʾ ʨʝʡʢʠ 2. 

ʇʨʦʩʪʠʡ ʩʧʦʩʽʙ ʧʨʦʪʷʛʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʚʽʣʴʥʦʤʫ ʦʙʝʨʪʘʥʥʽ ʟʘʛʦʪʦʚʢʠ 1 (ʨʠʩ. 8.6, ʛ) ʚʽʜ ʩʘʤʦʾ ʧʨʦʪʷʞʢʠ 2 ʽʟ 

ʛʚʠʥʪʦʚʠʤʠ ʟʫʙʘʤʠ ʧʨʠ ʾʾ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʩʽ. ɺʽʣʴʥʝ ʦʙʝʨʪʘʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʚʽʜ ʧʨʦʪʷʞʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʫʣʴʢʦʚʦʶ ʦʧʦʨʦʶ 3. 

ʅʘ ʨʠʩ. 8.6, ʜ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ 1 ʜʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ 

ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʪʷʞʢʘ 9 ʤʘʻ ʪʽʣʴʢʠ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, 

ʘ ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ 10 ï ʦʙʝʨʪʘʣʴʥʠʡ. ʈʫʭʘʶʯʠʩʴ ʧʦʩʪʫʧʘʣʴʥʦ, 

ʩʫʧʦʨʪ 2 ʚʝʨʩʪʘʪʘ ʯʝʨʝʟ ʧʣʘʥʢʫ ʚʪʷʛʫʻ ʟʘ ʩʦʙʦʶ ʪʨʦʩ 4, ʱʦ ʥʘʢʨʫʯʝʥʠʡ 

ʥʘ ʙʘʨʘʙʘʥ 5, ʟ ʚʘʥʪʘʞʝʤ. ɹʘʨʘʙʘʥ, ʦʙʝʨʪʘʶʯʠʩʴ, ʧʝʨʝʜʘʻ ʦʙʝʨʪʘʥʥʷ 

ʢʦʥʽʯʥʠʤ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʘʤ 7 ʽ 8, ʘ ʢʦʣʝʩʦ 8 ʦʜʥʦʯʘʩʥʦ ʦʙʝʨʪʘʻ 

ʟʘʢʨʽʧʣʝʥʫ ʚ ʥʴʦʤʫ ʜʝʪʘʣʴ 10. 

ɿʘ ʢʨʦʢʦʤ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ ʊ, ʱʦ ʧʨʦʪʷʛʫʶʪʴʩʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʢʦʣʽʩ 7 ʽ 8: 
 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 184 
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7
ʙ

z

z
dT ÖÖp= , 

 

 

ʜʝ dʙ ï ʜʽʘʤʝʪʨ ʙʘʨʘʙʘʥʘ 5, ʤʤ;  

 z7, z8 ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʢʦʣʽʩ 7 ʽ 8. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʽʚ ʛʚʠʥʪʦʚʽ ʰʣʽʮʠ ʧʨʦʪʷʛʫʶʪʴʩʷ 

ʥʘ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʱʦ ʥʘʣʘʛʦʜʞʫʶʪʴʩʷ ʜʣʷ ʥʘʨʽʟʘʥʥʷ 

ʨʽʟʽ ʟ ʢʨʦʢʦʤ, ʱʦ ʜʦʨʽʚʥʶʻ ʢʨʦʢʫ ʊ ʰʣʽʮʽʚ, ʷʢʽ ʧʨʦʪʷʛʫʶʪʴʩʷ 

(ʨʠʩ. 8.6, ʝ). ɼʝʪʘʣʴ 1, ʱʦ ʧʨʦʪʷʛʫʻʪʴʩʷ, ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʟʚʠʯʘʡʥʦ ʚ 

ʨʦʟʨʽʟʥʽʡ ʚʪʫʣʮʽ 2 ʩʘʤʦʮʝʥʪʨʽʚʥʠʤ ʪʨʠʢʫʣʘʯʢʦʚʠʤ ʧʘʪʨʦʥʦʤ 3. 

ʇʨʦʪʷʞʢʘ 4 ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʩʫʧʦʨʪʽ 5 ʚʝʨʩʪʘʪʘ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ 

ʭʦʜʦʚʠʤ ʛʚʠʥʪʦʤ 6. ʊʦʯʥʽʩʪʴ ʛʚʠʥʪʦʚʠʭ ʰʣʽʮʽʚ, ʱʦ ʧʨʦʪʷʛʫʶʪʴʩʷ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʦʯʥʽʩʪʶ ʚʝʨʩʪʘʪʘ. 

 

8.5. ʂʦʥʪʨʦʣʴ ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʚʘʣʽʚ ʽ ʦʪʚʦʨʽʚ 

 

ʋ ʰʣʽʮʴʦʚʠʭ ʚʘʣʘʭ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: 

1) ʟʦʚʥʽʰʥʽ ʘʙʦ ʚʥʫʪʨʽʰʥʽ ʜʽʘʤʝʪʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʩʘʜʢʠ 

ʜʝʪʘʣʝʡ (ʚʪʫʣʢʠ, ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʪʦʱʦ) ï ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʘʙʦ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʰʣʽʮʴʦʚʦʛʦ ʚʘʣʘ. ɿʦʚʥʽʰʥʽ ʜʽʘʤʝʪʨʠ 

ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟʚʠʯʘʡʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʩʢʦʙʘʤʠ, ʘ ʚʥʫʪʨʽʰʥʽ 

ʜʽʘʤʝʪʨʠ ï ʤʽʢʨʦʤʝʪʨʘʤʠ, ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʢʦʙʘʤʠ ʪʘ ʽʥʜʠʢʘʪʦʨʥʠʤʠ 

ʩʢʦʙʘʤʠ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʚ ʽʥʜʠʢʘʪʦʨʥʽʡ ʩʢʦʙʽ ʰʧʠʣʴʢʘ ɸ (ʨʠʩ. 8.7, ʘ) 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʝ 

ʚʠʤʽʨʶʚʘʪʠ ʜʽʘʤʝʪʨ ʟʘʧʘʜʠʥʠ. ʅʫʣʴʦʚʝ ʧʦʣʦʞʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʣʠʪʢʘʤʠ ʘʙʦ ʟʘ ʝʪʘʣʦʥʦʤ. 

ɺʽʜʭʠʣʝʥʥʷ ʩʪʨʽʣʢʠ ʚʠʟʥʘʯʘʻ ʜʽʡʩʥʠʡ ʨʦʟʤʽʨ; 

2) ʪʦʚʱʠʥʘ ʰʣʽʮʽʚ (ʚʠʩʪʫʧʽʚ) ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʛʨʘʥʠʯʥʠʤʠ ʩʢʦʙʘʤʠ 

(ʨʠʩ. 8.7, ʙ); 

3) ʰʣʽʮʴʦʚʽ ʚʘʣʠ ʥʘ ʙʠʪʪʷ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʧʝʨʝʚʽʨʷʶʪʴʩʷ 

ʽʥʜʠʢʘʪʦʨʘʤʠ. ʇʝʨʝʚʽʨʷʶʪʴʩʷ ʪʘʢʦʞ ʢʦʥʫʩʥʽʩʪʴ ʪʘ ʩʧʽʨʘʣʴʥʽʩʪʴ, ʜʣʷ 

ʯʦʛʦ ʽʥʜʠʢʘʪʦʨʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ, ʘ ʚʘʣ ʧʦʧʝʨʝʜʥʴʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʨʠʩ. 8.7, ʚ); 

4) ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʣʽʮʽʚ ʧʦ ʢʦʣʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʰʣʽʮʴʦʚʠʤʠ ʢʽʣʴʮʷʤʠ (ʨʠʩ. 8.7, ʛ); 

5) ʧʨʦʬʽʣʽ ʧʦʚʝʨʭʦʥʴ ʟʘʧʘʜʠʥ ʰʣʽʮʴʦʚʠʭ ʚʘʣʽʚ (ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʜʽʘʤʝʪʨʫ) ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʰʘʙʣʦʥʽʚ. 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʧʨʠʣʘʜ ʟ ʜʽʣʠʣʴʥʦʶ ʛʦʣʦʚʢʦʶ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʠʪʠ 

ʚʩʽ ʝʣʝʤʝʥʪʠ ʰʣʽʮʴʦʚʠʭ ʚʘʣʽʚ: ʢʨʦʢ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʣʽʮʽʚ ʧʦ ʢʦʣʫ ʪʦʱʦ. 

ʂʦʥʪʨʦʣʴ ʰʣʽʮʴʦʚʠʭ ʦʪʚʦʨʽʚ ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʽʮʴʦʚʠʤʠ 

ʧʨʦʙʢʘʤʠ. 



185 8. ʆʙʨʦʙʢʘ ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 
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ʙ) 

ʚ) ʛ) 

ʅʘʢʘʪʢʘ 

 

ʈʠʩ. 8.7. ɺʠʤʽʨʶʚʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʰʣʽʮʽʚ: 

ʘ ï ̔ ʥʜʠʢʘʪʦʨʥʘ ʩʢʦʙʘ; 

ʙ ï ʛʨʘʥʠʯʥʘ ʩʢʦʙʘ; 

ʚ ï ʧʝʨʝʚʽʨʢʘ ʰʣʽʮʽʚ ʽʥʜʠʢʘʪʦʨʦʤ; 

ʛ ï ʩʧʝʮʽʘʣʴʥʝ ʰʣʽʮʴʦʚʝ ʢʽʣʴʮʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʰʣʽʮʽʚ ʚʘʣʘ 

 

8.6. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

2. ʉʧʦʩʦʙʠ ʰʣʽʮʝʬʨʝʟʝʨʫʚʘʥʥʷ: ʦʩʥʦʚʥʽ ʩʭʝʤʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ 

ʯʘʩʫ. 

3. ʉʧʦʩʦʙʠ ʰʣʽʬʫʚʘʥʥʷ ʰʣʽʮʽʚ: ʩʭʝʤʠ, ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʛʦ ʯʘʩʫ. 

4. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘʢʘʪʫʚʘʥʥʷ ʰʣʽʮʽʚ. 

5. ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʰʣʽʮʴʦʚʠʭ ʦʪʚʦʨʽʚ. 

6. ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʥʪʨʦʣʴ ʰʣʽʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ 

ʚʘʣʽʚ ʽ ʦʪʚʦʨʽʚ. 
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9. ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʤʝʪʦʜʘʤʠ ʇʇɼ 

 
9.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʤʝʪʦʜʘʤʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

 

ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʝʨʭʥʝʚʝ 

ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʇʇɼ) ʪʦʥʢʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ, ʤʘʻ 

ʧʦʨʽʚʥʷʥʦ ʟ ʦʙʨʦʙʢʦʶ ʨʽʟʘʥʥʷʤ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʾʾ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʩʘʤʝ: 

ï ʫʪʚʦʨʝʥʥʷ ʜʨʽʙʥʦʟʝʨʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ; 

ï ʧʦʣʽʧʰʝʥʥʷ ʬʦʨʤʠ ʥʝʨʽʚʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʙʽʣʴʰʠʡ ʨʘʜʽʫʩ 

ʩʢʨʫʛʣʝʥʠʷ ʾʭʥʽʭ ʚʝʨʰʠʥ; 

ï ʩʧʨʠʷʪʣʠʚʠʡ ʨʦʟʧʦʜʽʣ ʤʘʪʝʨʽʘʣʫ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦ ʚʠʩʦʪʽ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʦʚʝʨʭʥʽ; 

ï ʩʪʚʦʨʝʥʥʷ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʩʪʠʩʢʘʶʯʠʭ ʟʘʣʠʰʢʦʚʠʭ 

ʥʘʧʨʫʞʝʥʴ; 

ï ʫʪʚʦʨʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʤʽʢʨʦʨʝʣʴʻʬʽʚ ʽʟ ʟʘʜʘʥʦʶ ʧʣʦʱʝʶ 

ʧʦʛʣʠʙʣʝʥʥʷ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʎʽ ʪʘ ʽʥʰʽ ʧʝʨʝʚʘʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ, 

ʢʦʥʪʘʢʪʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʦʧʦʨʫ ʚʪʦʤʠ ʪʘ ʽʥʰʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʫʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʇʇɼ:  

ï ʙʽʣʴʰʽʩʪʴ ʡʦʛʦ ʤʝʪʦʜʽʚ ʥʝ ʧʽʜʚʠʱʫʻ ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʦʯʥʦʩʪʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʟʙʝʨʽʛʘʻ ʪʦʯʥʽʩʪʴ, ʜʦʩʷʛʥʫʪʫ ʥʘ ʧʦʧʝʨʝʜʥʽʡ 

ʦʧʝʨʘʮʽʾ; 

ï ʫʪʚʦʨʝʥʥʷ ʥʘ ʢʨʦʤʢʘʭ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʧʣʠʚʽʚ ʤʝʪʘʣʫ 

ʪʦʚʱʠʥʦʶ 0,03...0,30 ʤʤ ʚʥʘʩʣʽʜʦʢ ʧʣʘʩʪʠʯʥʦʾ ʪʝʢʫʯʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʝʪʦʜʠ ʇʇɼ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʪʘʪʠʯʥʽ ʪʘ ʫʜʘʨʥʽ (ʨʠʩ. 9.1). ʇʨʠ 

ʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʘʭ ʦʙʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪ, ʨʦʙʦʯʽ ʪʽʣʘ ʘʙʦ ʩʝʨʝʜʦʚʠʱʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ʟ ʧʝʚʥʦʶ ʩʠʣʦʶ ʈ, ʧʨʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟʦʥʠ ʜʝʬʦʨʤʘʮʽʾ ʧʦ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʧʽʜʣʷʛʘʻ ʦʙʨʦʙʮʽ. 

ʇʨʠ ʫʜʘʨʥʠʭ ʤʝʪʦʜʘʭ ʽʥʩʪʨʫʤʝʥʪ ʽ ʨʦʙʦʯʽ ʪʽʣʘ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʶ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ʘʙʦ ʾʾ ʯʘʩʪʠʥʫ, ʧʨʠ ʮʴʦʤʫ 

ʩʠʣʘ ʚʧʣʠʚʫ ʈ ʫ ʢʦʞʥʦʤʫ ʮʠʢʣʽ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʫʣʷ ʘʙʦ ʚʽʜ ʜʝʷʢʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʦ ʤʘʢʩʠʤʫʤʫ. ʋ ʚʠʧʘʜʢʫ ʣʦʢʘʣʴʥʦʛʦ ʫʜʘʨʥʦʛʦ ʚʧʣʠʚʫ ʟʦʥʘ 

ʜʝʬʦʨʤʫʚʘʥʥʷ (ʷʢ ʽ ʚ ʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʘʭ) ʧʦʩʣʽʜʦʚʥʦ ʡ ʨʽʚʥʦʤʽʨʥʦ ʤʦʞʝ 

ʧʨʦʭʦʜʠʪʠ ʚʩʶ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ. 

ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʨʦʙʦʯʠʭ ʪʽʣ ʧʦʚʠʥʥʽ ʤʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʽ 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʽʞ ʤʘʪʝʨʽʘʣʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ.  

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 187 

 

 

9.2. ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʩʪʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʇʇɼ 

 

9.2.1. ʍʘʨʘʢʪʝʨ ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ 

ʧʦʚʝʨʭʥʽ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʤʽʢʨʦʨʝʣʴʻʬʫ 

 

ʏʠʩʪʦʚʘ ʦʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʪʠʩʢʦʤ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʝʪʘʣʽʚ ʧʣʘʩʪʠʯʥʦ ʜʝʬʦʨʤʫʚʘʪʠʩʴ ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. ʉʫʪʥʽʩʪʴ ʾʾ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʽʜ ʪʠʩʢʦʤ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ (ʨʦʣʠʢʘ, ʢʫʣʽ, 

ʧʨʦʰʠʚʢʠ, ʚʠʛʣʘʜʞʫʚʘʯʘ), ʙʽʣʴʰ ʪʚʝʨʜʽʰʦʛʦ, ʥʽʞ ʦʙʨʦʙʣʶʚʘʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʚʠʩʪʫʧʘʶʯʽ ʥʝʨʽʚʥʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʯʥʦ 

ʜʝʬʦʨʤʫʶʪʴʩʷ ï ʟʤʠʥʘʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ 

ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ ʤʽʢʨʦʨʝʣʴʻʬ.  

ɼʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʤʝʪʦʜʽʚ ʇʇɼ ʚʽʜʥʦʩʷʪʴʩʷ: ʦʙʨʦʙʢʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʨʪʽ ʢʦʯʝʥʥʷ, ʪʘ 

ʦʙʨʦʙʢʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʨʪʽ ʢʦʚʟʘʥʥʷ ʤʽʞ ʜʝʬʦʨʤʫʶʯʠʤ ʝʣʝʤʝʥʪʦʤ 

(ʽʥʩʪʨʫʤʝʥʪʦʤ) ʽ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

ʅʘ ʨʠʩ. 9.2 ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʩʭʝʤʠ ʇʇɼ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʧʦʻʜʥʘʥʥʷ 

ʧʨʠʤʫʩʦʚʦʛʦ ʽ ʚʽʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʜʝʬʦʨʤʫʶʯʦʛʦ 

ʝʣʝʤʝʥʪʘ. 
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ʈʠʩ. 9.2. ʉʭʝʤʠ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ: 

ʘ ï ʦʙʢʘʪʫʚʘʥʥʷ ʨʦʣʠʢʘʤʠ ʽ ʢʫʣʷʤʠ; 

ʙ ï ʦʙʢʘʪʫʚʘʥʥʷ ʤʽʞ ʨʦʣʠʢʘʤʠ; 

ʚ ï ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʘʣʤʘʟʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ 

ʽ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ; 

ʛ ï ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʧʨʦʰʠʚʢʘʤʠ 

 

ɼʣʷ ʨʦʙʦʪʠ ʟʘ ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʩʭʝʤʘʤʠ (ʜʠʚ. ʨʠʩ. 9.2, ʘ, 9.2, ʙ) 

ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʥʘʷʚʥʽʩʪʴ ʪʝʨʪʷ ʢʦʯʝʥʥʷ ʤʽʞ ʜʝʬʦʨʤʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʽ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʜʣʷ ʪʨʝʪʴʦʾ ʪʘ ʯʝʪʚʝʨʪʦʾ (ʜʠʚ. ʨʠʩ. 9.2, ʚ ʪʘ 

9.2, ʛ) ï ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ. 

ʉʭʝʤʘ ʜʝʬʦʨʤʘʮʽʾ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʯʠʩʪʦʚʽʡ 

ʦʙʨʦʙʮʽ ʦʙʢʘʪʫʚʘʥʥʷʤ ʨʦʣʠʢʘʤʠ ʽ ʢʫʣʷʤʠ (ʨʠʩ. 9.2, ʘ) ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 9.3. ʄʝʪʘʣ ʚʠʩʪʫʧʽʚ ʥʝʨʽʚʥʦʩʪʝʡ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ 

ʚʽʜ ʤʽʩʮʷ ʢʦʥʪʘʢʪʫ ʟ ʜʝʬʦʨʤʫʶʯʠʤ ʝʣʝʤʝʥʪʦʤ, ʘ ʚʠʩʦʪʘ ʚʠʭʽʜʥʠʭ 

ʥʝʨʽʚʥʦʩʪʝʡ Rʚʠʭ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ R. ʇʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ 
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ʤʽʢʨʦʨʝʣʴʻʬ, ʬʦʨʤʘ, ʨʦʟʤʽʨʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʷʢʦʛʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʨʝʞʠʤʫ ʦʙʢʘʪʫʚʘʥʥʷ. 
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ʈʠʩ. 9.3. ʉʭʝʤʘ ʜʝʬʦʨʤʘʮʽʾ ʧʦʚʝʨʭʥʝʚʠʭ ʥʝʨʽʚʥʦʩʪʝʡ  

ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ ʨʦʣʠʢʘʤʠ ʪʘ ʢʫʣʷʤʠ: 

dʟ ï ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ; 

d ï ʜʽʘʤʝʪʨ ʜʝʪʘʣʽ; 

Dd ï ʚʝʣʠʯʠʥʘ ʟʘʣʠʰʢʦʚʦʾ ʜʝʬʦʨʤʘʮʽʾ; 

Rʚʠʭ ï ʚʠʩʦʪʘ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ 

ʟʘʛʦʪʦʚʢʠ; 

R ï ʚʠʩʦʪʘ ʥʝʨʽʚʥʦʩʪʝʡ ʜʝʪʘʣʽ ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ 

 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʤʽʢʨʦʨʝʣʴʻʬʫ ʯʘʩʪʢʦʚʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʜʘʚʣʶʚʘʥʥʷ ʤʝʪʘʣʫ ʽʟ ʟʘʧʘʜʠʥ ʚʚʝʨʭ. ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ 

ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ ʽʣʶʩʪʨʫʻʪʴʩʷ ʨʠʩ. 9.4, ʜʝ ʥʘʚʝʜʝʥʽ 

ʧʨʦʬʽʣʦʛʨʘʤʠ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ (ʧʽʩʣʷ ʦʙʪʦʯʫʚʘʥʥʷ) ʽ ʪʽʻʾ ʞ ʧʦʚʝʨʭʥʽ 

ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʢʫʣʝʶ ʧʨʠ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʶʯʦʤʫ ʟʫʩʠʣʣʽ ʈ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʟʫʩʠʣʣʷʤʠ ʦʙʢʘʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʝʬʦʨʤʘʮʽʷ ʟʩʫʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʤʝʪʘʣʫ ʪʘʢʦʞ ʚ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ S 

ʨʦʣʠʢʘ ʘʙʦ ʢʫʣʽ. ʇʨʠ ʦʙʢʘʪʫʚʘʥʥʽ ʤʽʞ ʨʦʣʠʢʘʤʠ (ʨʠʩ. 9.2, ʙ) ʭʘʨʘʢʪʝʨ 

ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ 

ʪʘʢʠʡ ʞʝ, ʷʢ ʽ ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ ʨʦʣʠʢʘʤʠ ʽ ʢʫʣʷʤʠ. ɺʠʥʷʪʢʦʤ ʻ ʪʝ, ʱʦ 

ʦʙʨʦʙʢʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʝʜʝʪʴʩʷ ʟʘ ʩʭʝʤʦʶ ñʚʜʘʚʣʶʚʘʥʥʷò, ʘ ʥʝ ñʥʘ 

ʧʨʦʭʽʜò, ʦʩʢʽʣʴʢʠ ʰʠʨʠʥʘ ʨʦʣʠʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʚʠʱʫʻ ʜʦʚʞʠʥʫ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ. 

ʇʨʠ ʚʠʛʣʘʜʞʫʚʘʥʥʽ ʘʣʤʘʟʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʽ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ 

ʧʣʘʩʪʠʥʘʤʠ (ʨʠʩ. 9.2, ʚ) ʘʙʦ ʧʨʦʰʠʚʢʘʤʠ (ʨʠʩ. 9.2, ʛ), ʨʦʟʤʽʨ ʷʢʠʭ ʪʨʦʭʠ 

ʧʝʨʝʚʠʱʫʻ ʨʦʟʤʽʨ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ, ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 189 

 

 

ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʦʞ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ 

ʨʘʭʫʥʦʢ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ ʚʠʩʪʫʧʽʚ ʥʝʨʽʚʥʦʩʪʝʡ ʽ 

ʟʘʧʦʚʥʝʥʥʷ ʤʝʪʘʣʦʤ ʟʘʧʘʜʠʥ ʤʽʢʨʦʨʝʣʴʻʬʫ. ʆʜʥʘʢ ʫ ʮʠʭ ʚʠʧʘʜʢʘʭ 

ʚʧʣʠʚ ʩʠʣ ʪʝʨʪʷ (ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ) ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ, ʧʘʨʘʤʝʪʨʠ 

ʨʝʞʠʤʫ ʽ ʚʩʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʥʦ ʽʩʪʦʪʥʽʰʠʡ, ʥʽʞ ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ. 

ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʯʠʩʪʦʚʦʾ 

ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ï ʦʙʢʘʪʫʚʘʥʥʷ ʪʘ ʨʦʟʢʘʪʫʚʘʥʥʷ ʨʦʣʠʢʘʤʠ ʽ ʢʫʣʷʤʠ. ʎʽ 

ʧʨʦʮʝʩʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʷʢʦʛʦ ʚʠʤʘʛʘʻ ʟʥʘʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʜʝʬʦʨʤʘʮʽʾ ʤʝʪʘʣʫ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʟ 

ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʨʦʟʧʦʜʽʣʫ ʜʽʾ ʩʠʣ ʫ ʮʽʡ ʟʦʥʽ. 

ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʩʭʝʤ ʦʙʢʘʪʫʚʘʥʥʷ ʪʘ ʨʦʟʢʘʪʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʷʢ ʜʣʷ 

ʮʴʦʛʦ ʚʠʜʫ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʥʦ-

ʟʤʽʮʥʶʶʯʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ (ʧʨʦʰʠʚʢʘ, ʧʨʦʪʷʞʢʘ 

ʚʠʛʣʘʜʞʫʶʯʠʤʠ ʧʨʦʰʠʚʢʘʤʠ ʽ ʧʨʦʪʷʞʢʘʤʠ, ʜʠʥʘʤʽʯʥʠʡ ʥʘʢʣʝʧ 

ʰʘʨʘʤʠ) ʩʭʝʤʘ ʦʙôʻʤʥʦ-ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʦʙôʻʤʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʩʝʙʽʯʥʦʛʦ ʩʪʠʩʢʫ. 

ʅʘ ʚʩʽ ʦʩʥʦʚʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʽ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʤʽʩʮʽ ʜʝʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʾʭ ʟʥʘʯʝʥʴ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʥʘʧʨʷʤʦʢ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʘʣʫ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ 

ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʧʨʠ ʯʠʩʪʦʚʽʡ 

ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ ʥʝʦʙʭʽʜʥʦ ʜʦ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ ʧʨʠʢʣʘʩʪʠ 

ʟʫʩʠʣʣʷ, ʜʦʩʪʘʪʥʻ ʜʣʷ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʩʪʫʧʽʚ ʚʠʭʽʜʥʦʾ 

ʧʦʚʝʨʭʥʽ. ʇʨʠ ʮʴʦʤʫ ʮʝ ʟʫʩʠʣʣʷ ʧʦʚʠʥʥʝ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ. ʗʢ 

ʧʦʢʘʟʘʣʠ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʤʽʢʨʦ-, ʬʦʪʦ- ʽ 

ʢʽʥʦʟʡʦʤʢʘ), ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʙʦʭ ʮʠʭ ʫʤʦʚ ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʟʘ ʨʘʭʫʥʦʢ ñʟʨʫʰʫʚʘʥʥʷò ʤʝʪʘʣʫ ʚ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ 

ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ (ʢʫʣʽ, ʨʦʣʠʢʘ) ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʦʾ ʩʢʣʘʜʦʚʦʾ 

ʟʫʩʠʣʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʈʦʩ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʧʝʨʝʜ ʥʠʤ ñʭʚʠʣʽò 

(ʷʢ ʮʝ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʜʝʷʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ), ʘ ʟʘ ʨʘʭʫʥʦʢ 

ñʨʦʟʭʠʪʫʶʯʦʾò ʜʽʾ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ (ʧʽʜ ʜʽʻʶ ʨʘʜʽʘʣʴʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʟʫʩʠʣʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʈʨ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʝʪʘʣ ʤʽʢʨʦʚʠʩʪʫʧʫ 

ñʨʦʟʪʽʢʘʻʪʴʩʷò ʚ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʤʽʩʮʷ ʢʦʥʪʘʢʪʫ ʚ ʩʫʤʽʞʥʽ ʟ ʥʠʤ 

ʟʘʧʘʜʠʥʠ. 

ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʨʦʟʤʽʨʽʚ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʭʽʜʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʤʘʣʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʫʪʘ ʾʭ ʢʦʥʪʘʢʪʫ Ŭ ʽ ʥʘʧʨʷʤʢʦʤ 

ʥʦʨʤʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʟʫʩʠʣʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʈʨ, ʙʣʠʟʴʢʠʤ ʜʦ ʥʘʧʨʷʤʢʫ 

ʨʽʚʥʦʜʽʶʯʦʾ ʈ. 



190 9. ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʤʝʪʦʜʘʤʠ ʇʇɼ 

 

 

ʇʨʠ ʤʘʣʠʭ ʢʫʪʘʭ ʢʦʥʪʘʢʪʫ Ŭ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʫ 

ʧʨʘʢʪʠʮʽ ʯʠʩʪʦʚʦʛʦ ʦʙʢʘʪʫʚʘʥʥʷ ʢʫʣʷʤʠ ʽ ʨʦʣʠʢʘʤʠ, ʚʝʣʠʯʠʥʘ 

ʚʽʜʥʦʰʝʥʥʷ ʈʦʩ / ʈʨ ʤʘʣʘ. 

ɺ ʛʨʘʥʠʯʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʫʪ ű (ʤʽʞ ʥʘʧʨʷʤʢʦʤ ʜʽʾ ʩʠʣ ʈʨ ʽ ʈ) 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʟ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʠʨʘʟʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʈʦʩ = 0. ʎʝ 

ʚʽʜʧʦʚʽʜʘʻ ʩʭʝʤʽ ʦʙʢʘʪʫʚʘʥʥʷ ʙʝʟ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ ʢʫʣʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʩʬʝʨʠʯʥʠʭ ʢʘʥʘʚʦʢ, ʛʘʣʪʝʣʝʡ, 

ʧʨʦʬʽʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʝʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ. ʗʢ ʧʦʢʘʟʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʦʤʠʩʣʦʚʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ 

ʦʙʢʘʪʫʚʘʥʥʷ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʟʩʫʚʫ ʚ 

ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʧʣʘʩʪʠʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʦʩʦʙʣʠʚʦ ʯʠʩʪʠʭ 

ʧʦʚʝʨʭʦʥʴ. 

ɺʠʢʦʥʘʥʥʶ ʫʤʦʚʠ (ʈʦʩ / ʈʨ) = min ʧʨʠ ʯʠʩʪʦʚʽʡ ʦʙʨʦʙʮʽ ʧʦʚʝʨʭʦʥʴ 

ʟ ʧʦʟʜʦʚʞʥʴʦʶ (ʘʙʦ ʧʦʧʝʨʝʯʥʦʶ) ʧʦʜʘʯʝʶ ʚʽʜʧʦʚʽʜʘʻ ʦʙʢʘʪʫʚʘʥʥʷ 

ʢʫʣʷʤʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʟ ʤʘʣʦʶ ʧʦʜʘʯʝʶ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʧʝʨʝʜʥʴʦ 

ʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʫʩʠʣʴ, ʱʦ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ. ʇʨʠʢʣʘʜ ʟʤʽʥʠ ʚʠʭʽʜʥʦʾ ʰʦʨʩʪʢʦʩʪʽ ʜʣʷ ʚʢʘʟʘʥʦʛʦ 

ʚʠʧʘʜʢʫ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 9.4. 

 
  

ʘ) 

ʙ) 

ʚ) 

ʛ) 

ʜ) 

ʝ)  
ʈʠʩ. 9.4. ɿʤʽʥʘ ʚʠʭʽʜʥʦʾ ʰʦʨʩʪʢʦʩʪʽ ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ ʟ ʧʦʩʪʫʧʦʚʦ 

ʟʨʦʩʪʘʶʯʠʤ ʟʫʩʠʣʣʷʤ (ʟʙʽʣʴʰʝʥʥʷ: ʚʝʨʪʠʢʘʣʴʥʝ ï ʫ 

1000 ʨʘʟʽʚ, ʛʦʨʠʟʦʥʪʘʣʴʥʝ ï ʫ 25 ʨʘʟʽʚ): 

a ï ʚʠʭʽʜʥʘ ʰʦʨʩʪʢʽʩʪʴ ʧʽʩʣʷ ʪʦʯʽʥʥʷ; 

ʙ ï h ʦʨʩʪʢʽʩʪʴ ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʧʨʠ P = 100 ʅ; 

ʚ ï h ʦʨʩʪʢʽʩʪʴ ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʧʨʠ P = 300 ʅ; 

ʛ ï h ʦʨʩʪʢʽʩʪʴ ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʧʨʠ P = 500 ʅ; 

ʜ ï h ʦʨʩʪʢʽʩʪʴ ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʧʨʠ P = 600 ʅ; 

ʝ ï h ʦʨʩʪʢʽʩʪʴ ʧʽʩʣʷ ʦʙʢʘʪʫʚʘʥʥʷ ʧʨʠ P = 800 ʅ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 191 

 

 

9.2.2. ʆʩʦʙʣʠʚʦʩʪʽ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʦʙʨʦʙʣʝʥʠʭ ʤʝʪʦʜʘʤʠ ʇʇɼ 

 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʽ 

ʧʨʠʣʘʜʽʚ ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʪʨʴʦʤʘ ʬʘʢʪʦʨʘʤʠ: 

1) ʨ̔ ʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ  

ʽʥʰʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ; 

2) ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʘʢʪʠʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ 

ʥʝʤʘʻ ʥʽ ʦʜʥʽʻʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʪʽʻʶ ʘʙʦ ʽʥʰʦʶ 

ʤʽʨʦʶ ʥʝ ʟʘʣʝʞʘʣʘ ʙ ʚʽʜ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ; 

3) ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʶʪʴʩʷ, ʘʣʝ ʡ 

ʨʦʟʰʠʨʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ ʥʦʚʠʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ, ʷʢ 

ʚʝʣʠʯʠʥʘ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ, ʬʦʨʤʘ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ. 

ʋ ʪʘʙʣ. 9.1 ʥʘʚʝʜʝʥʽ ʜʝʷʢʽ ʜʘʥʽ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʩʢʣʘʜʥʽʩʪʴ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʰʠʨʦʢʦ ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʪʨʴʦʭ 

ʜʝʩʷʪʠʣʽʪʴ ʚʠʷʚʠʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʯʠʩʪʦʚʽʡ ʦʙʨʦʙʮʽ ʨʽʟʘʥʥʷʤ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʙʝʟʫʧʠʥʥʦ ʧʽʜʚʠʱʫʶʪʴʩʷ ʪʘ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʚʠʤʦʛʠ 

ʜʦ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ ʙʽʣʴʰʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʜʘʯ, ʟʦʢʨʝʤʘ ʪʽ, ʷʢʽ ʟʚôʷʟʘʥʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʤʝʪʦʜʘʤʠ ʨʽʟʘʣʴʥʦʾ ʪʘ ʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ. 

ɼʦ ʪʘʢʠʭ ʟʘʜʘʯ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: 

1. ɯʩʪʦʪʥʝ ʧʦʣʽʧʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ 

ʽʥʩʪʨʫʤʝʥʪʘ ʘʙʦ ʟʘʛʦʪʦʚʢʠ. 

2. ʌʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ ʟ ʛʘʨʘʥʪʦʚʘʥʠʤ 

ʟʤʽʮʥʝʥʥʷʤ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʟ ʧʦʣʦʛʠʤʠ, ñʦʙʪʽʯʥʦʾò ʬʦʨʤʠ 

ʥʝʨʽʚʥʦʩʪʷʤʠ ʽ, ʟʦʢʨʝʤʘ, ʟ ʨʘʜʽʫʩʘʤʠ ʟʘʦʢʨʫʛʣʝʥʥʷ ʚʠʩʪʫʧʽʚ ʽ ʟʘʧʘʜʠʥ ʫ 

ʩʦʪʥʽ ʽ ʪʠʩʷʯʽ ʨʘʟʽʚ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʧʨʠ ʦʙʨʦʙʮʽ ʨʽʟʘʥʥʷʤ, ʷʢʽ ʜʦʙʨʝ 

ʫʪʨʠʤʫʶʪʴ ʤʘʩʪʠʣʘ, ʩʪʽʡʢʽ ʜʦ ʟʥʦʰʫʚʘʥʥʷ, ʩʭʦʧʣʶʚʘʥʥʷ, ʢʦʨʦʟʽʾ. 

4. ɼʦʩʷʛʥʝʥʥʷ ʥʠʟʴʢʦʾ ʰʦʨʩʪʢʦʩʪʽ (ʜʦ 0,04ï0,02 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ 

Ra) ʧʨʠ ʦʙʨʦʙʮʽ ʪʘʢʠʭ ʤôʷʢʠʭ ʧʣʘʩʪʠʯʥʠʭ ʤʝʪʘʣʽʚ, ʷʢ ʤʽʜʴ, ʩʚʠʥʝʮʴ, 

ʧʣʘʪʠʥʘ, ʟʦʣʦʪʦ, ʩʨʽʙʣʦ, ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ, ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʪʦʱʦ ʙʝʟ 

ʥʘʩʠʯʝʥʥʷ ʾʭ ʘʙʨʘʟʠʚʥʠʤʠ ʯʘʩʪʢʘʤʠ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 9.1 

ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʥʘ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʇʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʘʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ 

ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

 

 

1. ʇʨʘʚʠʣʴʥʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ 

ʟôʻʜʥʫʶʪʴʩʷ 

2. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʴ 

ʍʚʠʣʷʩʪʽʩʪʴ 

 

 

ʧʦʟʜ 

ʧʦʟʜ 

 

1. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

2. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʴ 

ʐʦʨʩʪʢʽʩʪʴ 
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1. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʴ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

3. ɺʪʦʤʥʘ ʤʽʮʥʽʩʪʴ 

4. ʇʨʦʪʠʢʦʨʦʟʽʡʥʘ ʤʽʮʥʽʩʪʴ 

5. ɺʽʜʙʠʪʪʷ ʩʚʽʪʣʦʚʠʭ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ 

6. ɼʝʢʦʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʌʦʨʤʘ ʥʝʨʽʚʥʦʩʪʝʡ 

 

 

1. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

3. ɺʪʦʤʥʘ ʤʽʮʥʽʩʪʴ 

4. ʇʨʦʪʠʢʦʨʦʟʽʡʥʘ ʤʽʮʥʽʩʪʴ 

5. ɺʽʜʙʠʪʪʷ ʩʚʽʪʣʦʚʠʭ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 193 

 

 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 9.1 

ʇʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʘʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ 

ɺʝʣʠʯʠʥʘ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ 
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1. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

3. ɺʪʦʤʥʘ ʤʽʮʥʽʩʪʴ 

4. ʇʨʦʪʠʢʦʨʦʟʽʡʥʘ ʤʽʮʥʽʩʪʴ 

5. ɺʽʜʙʠʪʪʷ ʩʚʽʪʣʦʚʠʭ ʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ 

ʌʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʉʪʨʫʢʪʫʨʘ 

 

 

1. ʄʽʮʥʽʩʪʴ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ 

1. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʴ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

3. ɺʪʦʤʥʘ ʤʽʮʥʽʩʪʴ 

ʉʪʫʧʽʥʴ ʛʣʠʙʠʥʠ ʥʘʢʣʝʧʫ 

1. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

3. ɺʪʦʤʥʘ ʤʽʮʥʽʩʪʴ 

ɿʘʣʠʰʢʦʚʝ ʥʘʧʨʫʞʝʥʥʷ ʫ 

ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ 

1. ʄʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 

2. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ 

 

5. ɼʫʞʝ ʪʦʥʢʝ ʡ ʫ ʚʝʣʠʢʠʭ ʤʝʞʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʚʩʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʽʢʨʦʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʘʢʠʭ, ʷʢ ʦʧʦʨʥʘ ʧʦʚʝʨʭʥʷ, 

ʚʝʣʠʯʠʥʘ ʨʘʜʽʫʩʘ ʟʘʦʢʨʫʛʣʝʥʥʷ ʚʠʩʪʫʧʽʚ ʥʝʨʽʚʥʦʩʪʝʡ, ʢʫʪ ʥʘʭʠʣʫ ʾʭ 

ʪʚʽʨʥʠʭ, ʢʽʣʴʢʽʩʪʴ ʚʠʩʪʫʧʽʚ ʽ ʟʘʧʘʜʠʥ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ. 

6. ʆʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʧʘʢʝʪʽʚ (ʩʪʘʪʦʨʠ, ʨʦʪʦʨʠ, ʪʦʨʦʾʜʠ), ʱʦ ʟʽʙʨʘʥʽ 

ʟ ʧʣʘʩʪʠʥ, ʙʝʟ ʾʭ ʟʘʤʠʢʘʥʥʷ. 

7. ʉʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʤʽʢʨʦʨʝʣʴʻʬʫ ʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʩʪʦʨʦʥʥʽʭ ʯʘʩʪʦʢ ʧʦʚʝʨʭʦʥʴ ʧʽʜʢʣʘʜʦʢ 

ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʪʦʥʢʠʭ ʧʣʽʚʦʢ (ʤʝʤʙʨʘʥʠ, ʪʦʥʢʽ ʤʘʛʥʽʪʥʽ ʧʣʽʚʢʠ). 



194 9. ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʤʝʪʦʜʘʤʠ ʇʇɼ 

 

 

8. ʋʪʚʦʨʝʥʥʷ ʥʘ ʤôʷʢʠʭ ʧʣʘʩʪʠʯʥʠʭ ʤʝʪʘʣʘʭ, ʟʦʢʨʝʤʘ ʥʘ 

ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʘʭ, ʜʟʝʨʢʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʧʦʚʝʨʭʦʥʴ ʟ ʚʠʩʦʢʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʜʟʝʨʢʘʣʶʚʘʥʥʷ. 

9. ʉʪʚʦʨʝʥʥʷ ʤʽʢʨʦʨʝʣʴʻʬʫ ʧʦʚʝʨʭʦʥʴ ʟ ʨʝʛʫʣʷʨʥʠʤʠ ʟʘ ʬʦʨʤʦʶ ʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʷʤʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʘʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʬʘʢʪʠʯʥʦʾ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ ʜʝʪʘʣʝʡ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ, ʙʝʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦ ʷʢʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʽ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʪʘʢʪʥʦʶ ʤʽʮʥʽʩʪʶ, 

ʥʘʧʨʠʢʣʘʜ, ʨʦʟʨʘʭʫʥʢʠ ʩʠʣ ʪʝʨʪʷ, ʧʝʨʝʭʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʚ 

ʟʦʥʘʭ ʢʦʥʪʘʢʪʫ, ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʢʦʥʪʘʢʪʥʦʾ ʢʦʨʦʟʽʾ, ʤʽʮʥʦʩʪʽ ʧʨʝʩʦʚʠʭ 

ʟôʻʜʥʘʥʴ ʪʘ ʽʥʰʠʭ. 

 

9.2.3. ɺʠʜʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʘ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʩʭʝʤʘʤʠ, ʭʘʨʘʢʪʝʨʦʤ ʢʦʥʪʘʢʪʫ 

ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʡ ʦʩʦʙʣʠʚʦ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ. 

ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʽ ʤʘʶʪʴ 

ʚʽʜʥʦʩʥʦ ʦʙʤʝʞʝʥʫ ʦʙʣʘʩʪʴ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʦʤʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʷʢ ʟʘ ʷʢʽʩʥʠʤʠ, ʪʘʢ ʽ ʟʘ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ 

ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʫʩʢʣʘʜʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʚʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʬʘʢʪʦʨʽʚ: 

ʨʦʟʤʽʨʘʤʠ ʽ ʬʦʨʤʦʶ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʾʭ ʤʽʮʥʽʩʪʶ ʪʘ ʪʚʝʨʜʽʩʪʶ, 

ʚʠʤʦʛʘʤʠ ʜʦ ʪʦʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʭʘʨʘʢʪʝʨʦʤ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʦʱʦ. 

ɺ ʪʘʙʣ. 9.2 ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʚʠʜʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜʠ ʯʠʩʪʦʚʦʾ 

ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ, ʱʦ ʦʨʽʻʥʪʦʚʥʦ ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʦʙʣʘʩʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ɼʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʭʦʧʣʶʻ 

ʣʠʰʝ ʦʩʥʦʚʥʽ ʢʽʥʝʤʘʪʠʯʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʟʥʘʢʠ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʪʘʢʦʞ ʟʘ: 

ï ʢʽʣʴʢʽʩʪʶ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʜʝʩʷʪʠ ʽ 
ʙʽʣʴʰʝ); 

ï ʢʦʥʩʪʨʫʢʮʽʻʶ ʦʧʦʨ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʚʝʨʜʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʧʦʢʫʧʥʽ ʰʘʨʠʢʦʧʽʜʰʠʧʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʦʧʦʨʠ 

ʜʣʷ ʢʫʣʴ ʧʨʠ ʦʙʢʘʪʫʚʘʥʥʽ ʤʝʪʘʣʽʚ ʪʚʝʨʜʽʩʪʶ ʜʦ HRC 30ï35, ʧʦʩʠʣʝʥʽ 

ʦʧʦʨʠ ï ʜʣʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʪʚʝʨʜʽʩʪʶ ʧʦʥʘʜ HRC 35); 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 195 

 

 

ï ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʨʦʰʠʚʦʢ ʽ ʧʨʦʪʷʞʦʢ (ʩʫʮʽʣʴʥʽ ʪʘ ʩʢʣʘʜʥʽ, 

ʨʝʛʫʣʴʦʚʘʥʽ, ʟ ʢʽʣʴʮʷʤʠ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ); 

ï ʤʘʪʝʨʽʘʣʦʤ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʟ ʣʝʛʦʚʘʥʠʭ, ʚʫʛʣʝʮʝʚʠʭ 

ʩʪʘʣʝʡ, ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ); 

ï ʭʘʨʘʢʪʝʨʦʤ ʚʽʜʙʠʪʢʘ, ʩʪʚʦʨʶʚʘʥʦʛʦ ʜʠʩʢʦʚʠʤʠ ʨʦʣʠʢʘʤʠ 
(ʝʣʽʧʪʠʯʥʠʡ, ʢʘʧʣʝʧʦʜʽʙʥʠʡ); 

ï ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʜʠʩʢʦʚʠʭ ʨʦʣʠʢʽʚ (ʟ 

ʧʦʩʪʽʡʥʦʶ ʚʽʩʩʶ ʨʦʣʠʢʘ, ʽʟ ʩʘʤʦʚʩʪʘʥʦʚʣʶʚʘʣʴʥʠʤ ʨʦʣʠʢʦʤ); 

ï ʢʽʣʴʢʽʩʪʶ ʨʷʜʽʚ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʦʜʥʦ- ʽ ʙʘʛʘʪʦʨʷʜʥʽ) ʪʘ 

ʟʘ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʢʣʘʜʝʥʘ ʥʘ ʙʘʟʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʞʝ ʘʧʨʦʙʦʚʘʥʽ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʅʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʯʝʨʝʟ ʷʢʠʡʩʴ ʯʘʩ ʦʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʰʠʨʠʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, 

ʧʥʝʚʤʘʪʠʯʥʝ ʪʘ ʛʽʜʨʘʚʣʽʯʥʝ ʧʽʜʪʠʩʢʘʥʥʷ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʙʝʟʫʤʦʚʥʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʙʽʣʴʰ ʰʠʨʦʢʦ, ʥʽʞ ʫ ʜʘʥʠʡ ʯʘʩ, 

ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʽʥʩʪʨʫʤʝʥʪʫ ʙʫʜʝ ʨʝʛʫʣʴʦʚʘʥʦʶ; ʙʽʣʴʰ ʰʠʨʦʢʦ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ñʤôʷʢʽò ʦʧʦʨʠ ʟ ʬʪʦʨʦʧʣʘʩʪʫ ʪʘ ʽʥʰʠʭ 

ʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. 

ʅʝʤʦʞʣʠʚʽʩʪʴ ʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʚʽʜʦʤʠʤʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʝʪʦʜʘʤʠ ʽ ʚʠʟʥʘʯʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ 

ʧʨʦʮʝʩʽʚ. ɿʦʢʨʝʤʘ, ʪʘʢʠʤʠ ʻ ʤʝʪʦʜʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʝ ʥʘ ʨʽʟʘʥʥʽ, ʘ ʥʘ 

ʧʣʘʩʪʠʯʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ ʤʝʪʘʣʽʚ ʫ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ 

ʫ ʜʘʥʠʡ ʯʘʩ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʟʘʜʘʯʽ. 

ʆʜʥʘʢ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʽ ʧʝʨʰʽ ʞ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʟʙʽʞʥʦʩʪʽ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ ʽ 

ʧʣʘʩʪʠʯʥʠʤ ʜʝʬʦʨʤʫʚʘʥʥʷʤ, ʜʦʩʪʘʪʥʴʦ ʽʩʪʦʪʥʽ. ʎʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʷʢ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ, ʪʘʢ ʽ ʪʝʭʥʦʣʦʛʦʤ, ʷʢʠʡ ʨʦʟʨʦʙʣʷʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʽ ʢʦʥʩʪʨʫʢʪʦʨʦʤ, ʷʢʠʡ ʧʨʦʝʢʪʫʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. 
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9.3. ʆʙʨʦʙʢʘ ʫʜʘʨʥʠʤ ʇʇɼ 
 

ʋʜʘʨʥʝ ʇʇɼ ï ʮʝ ʧʦʚʝʨʭʥʝʚʝ ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʫʜʘʨʥʽʡ 

ʚʟʘʻʤʦʜʽʾ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʾ, ʟ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʨʦʙʦʯʠʤʠ ʪʽʣʘʤʠ ʘʙʦ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʈʦʟʛʣʷʥʫʪʘ ʛʨʫʧʘ ʤʝʪʦʜʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʇʇɼ 

ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʪʘ 

ʙʘʛʘʪʦʨʘʟʦʚʽʩʪʶ ʚʧʣʠʚʫ, ʱʦ ʩʪʚʦʨʶʻ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʥʘʧʨʫʞʝʥʴ (ʚ 10 ʽ ʙʽʣʴʰʝ ʨʘʟ) ʧʨʠ ʪʠʭ ʞʝ ʜʦʧʫʩʪʠʤʠʭ ʩʠʣʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

ʉʭʝʤʘ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʦʙʢʘʪʫʚʘʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 9.5. ʅʘ 

ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ʥʘʥʦʩʷʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽ ʫʜʘʨʠ ʨʦʙʦʯʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ 1 (ʢʫʣʴʢʘʤʠ, ʨʦʣʠʢʘʤʠ), ʱʦ ʚʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʨʘʜʽʘʣʴʥʠʭ ʦʪʚʦʨʘʭ ʦʙʝʨʪʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ 2. ʈʦʙʦʯʽ ʝʣʝʤʝʥʪʠ 1 ʧʽʜ 

ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʟʘʡʤʘʶʪʴ ʢʨʘʡʥʻ ʧʦʣʦʞʝʥʥʷ ʚ ʨʘʜʽʘʣʴʥʠʭ 

ʦʪʚʦʨʘʭ, ʘ ʧʨʠ ʫʜʘʨʽ ʧʨʦ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ʦʧʫʩʢʘʶʪʴʩʷ ʥʘ 

ʛʣʠʙʠʥʫ ʥʘʪʷʛʫ i  = R2 ï Rl, ʚʽʜʜʘʶʯʠ ʝʥʝʨʛʽʶ, ʩʪʚʦʨʶʚʘʥʫ ʚʽʜʮʝʥʪʨʦʚʦʶ 

ʩʠʣʦʶ. 

ʄʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʦʨʫ ʩʪʦʤʠ 

ʜʝʪʘʣʝʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʪʷʞʢʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʠʣʘ ʫʜʘʨʫ ʢʫʣʽ 

ʜʽʘʤʝʪʨʦʤ 5 ʤʤ ʧʨʠ ʥʘʪʷʟʽ 0,65 ʤʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 120 ʜʦ 2250 ʅ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʦʙʨʦʙʢʠ ʨʝʞʠʤʠ ʟʤʽʮʥʝʥʥʷ ʥʘʩʪʫʧʥʽ: 

ï V  ̔= 8...40 ʤ/ʩ (ʜʣʷ ʪʚʝʨʜʽʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʰʚʠʜʢʽʩʪʴ ʻ ʙʽʣʴʰʦʶ ï 

V =̔ 30...90 ʤ/ʩ); 

ï ̔  ï 0,05...0,5 ʤʤ; 

ï ʯʠʩʣʦ ʢʫʣʴ z = 4...30 (ʥʘ ʦʜʠʥ ʨʷʜ); 

ï ʧʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʧʨʠ ʦʙʨʦʙʮʽ Sʧʦʟʜ= 0,02...0,20 ʤʤ/ʦʙ; 

ï ʜʽʘʤʝʪʨ ʢʫʣʴ ï 5... 16 ʤʤ. 

ʇʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʘʭ ʟʤʽʮʥʝʥʥʷ ʧʘʨʘʤʝʪʨ ʰʦʨʩʪʢʦʩʪʽ Ra 

ʟʤʽʮʥʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʘʥʦʚʠʪʴ: 

ï Ra = 0,63...1,25 ʤʢʤ (ʧʨʠ ʚʠʭʽʜʥʽʡ ʰʦʨʩʪʢʦʩʪʽ Raʚʠʭ = 5...20 ʤʢʤ); 

 

ʈʠʩ. 9.5. ʉʭʝʤʘ ʚʽʜʮʝʥʪʨʦʚʦʛʦ 

ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ: 

1 ï ʢʫʣʴʢʠ; 

2 ï ʢʦʨʧʫʩ 

ʽʥʩʪʨʫʤʝʥʪʘ; 

3 ï ʟʘʛʦʪʦʚʢʘ 
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ï Ra = 0,08...0,16 ʤʢʤ (ʧʨʠ ʚʠʭʽʜʥʽʡ ʰʦʨʩʪʢʦʩʪʽ Raʚʠʭ = 0,32...0,63 

ʤʢʤ). 

ʇʨʠ ʦʙʨʦʙʮʽ ʪʚʝʨʜʽʩʪʴ ʥʘʢʣʝʧʘʥʦʛʦ ʰʘʨʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 45 % 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʠʭʽʜʥʦʶ ʪʚʝʨʜʽʩʪʶ ʤʘʪʝʨʽʘʣʫ, ʛʣʠʙʠʥʘ ʥʘʢʣʝʧʫ ʜʦʩʷʛʘʻ 

0,6...0,8 ʤʤ. 

ɺʽʜʮʝʥʪʨʦʚʽ ʟʤʽʮʥʶʚʘʯʽ ʟʚʠʯʘʡʥʦ ʤʘʶʪʴ ʘʚʪʦʥʦʤʥʠʡ ʧʨʠʚʦʜ. ɺʝʩʴ 

ʧʨʠʩʪʨʽʡ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʮʝʥʪʨʦʚʽ ʟʤʽʮʥʶʚʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʨʝʛʫʣʷʨʥʠʭ ʤʽʢʨʦʨʝʣʴʻʬʽʚ, ʪʦʤʫ ʱʦ ʩʣʽʜʠ ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʘ ʫ ʚʠʛʣʷʜʽ 

ʣʫʥʦʢ ʧʨʠʤʠʢʘʶʪʴ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʫʪʚʦʨʶʯʠ ʪʝʪʨʘʛʦʥʘʣʴʥʠʡ ʘʙʦ 

ʛʝʢʩʘʛʦʥʘʣʴʥʠʡ ʨʠʩʫʥʦʢ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʦʪʚʦʨʽʚ ʫʜʘʨʥʠʤʠ ʘʙʦ ʽʤʧʫʣʴʩʥʠʤʠ ʨʦʟʢʘʪʥʠʢʘʤʠ 

ʨʦʙʦʯʽ ʝʣʝʤʝʥʪʠ 7, ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʩʝʧʘʨʘʪʦʨʽ, ʦʙʝʨʪʘʶʪʴʩʷ ʤʽʞ 

ʧʦʚʝʨʭʥʝʶ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʟʘʛʦʪʦʚʢʠ 2 ʽ ʧʦʚʝʨʭʥʝʶ ʢʫʣʘʯʢʦʚʦʾ 

ʦʧʨʘʚʢʠ, ʚʠʢʦʥʫʶʯʠ ʧʝʨʝʥʦʩʥʠʡ ʘʙʦ ʧʣʘʥʝʪʘʨʥʠʡ ʨʫʭ (ʨʠʩ. 9.6). 

ʂʫʣʘʯʢʦʚʘ ʦʧʨʘʚʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʮʠʣʽʥʜʨ, ʥʘ ʷʢʦʤʫ ʨʽʚʥʦʤʽʨʥʦ ʧʦ 

ʦʢʨʫʞʥʦʩʪʽ ʚʠʢʦʥʘʥʽ ʢʽʣʴʢʘ ʨʽʚʥʠʭ ʧʣʦʱʘʜʦʢ (ʣʠʩʦʢ) ʘʙʦ ʧʨʦʬʽʣʴʥʠʭ 

ʢʘʥʘʚʦʢ. ʆʙʢʘʪʫʶʯʠ ʚʠʩʪʫʧʘʶʯʽ ʯʘʩʪʠʥʠ ʢʫʣʘʯʢʦʚʦʾ ʦʧʨʘʚʢʠ, ʨʦʣʠʢʠ 

ʚʠʢʦʥʫʶʪʴ ʰʚʠʜʢʽ ʨʘʜʽʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʥʘʪʷʛʦʤ i, ʫʜʘʨʷʶʯʠ ʟ 

ʚʝʣʠʢʦʶ ʯʘʩʪʦʪʦʶ ʧʦ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʚ ʤʦʤʝʥʪ ʨʦʟʢʣʠʥʶʚʘʥʥʷ. 

ʅʘʪʷʛ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʪʷʛʦʤ 

ʧʨʠʙʣʠʟʥʦ 10-3...10-4 ʩ. ʏʠʩʣʦ ʪʘʢʠʭ ʽʤʧʫʣʴʩʽʚ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʨʦʟʢʘʪʥʠʢʘ 

ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʯʠʩʣʘ ʣʠʩʦʢ ʥʘ ʯʥʩʣʦ ʨʦʣʠʢʽʚ. ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʥʷ ʟʘʛʦʪʦʚʢʠ ʟʘʟʥʘʻ ʧʦʜʚʽʡʥʦʛʦ ʚʧʣʠʚʫ: ʚʥʘʩʣʽʜʦʢ ʨʦʟʢʦʯʫʚʘʥʥʷ 

ʪʘ ʚʥʘʩʣʽʜʦʢ ʤʠʪʪʻʚʦʛʦ ʡ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʨʦʙʦʯʽ ʝʣʝʤʝʥʪʠ. 

ʆʩʥʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʪʘʢʦʤʫ ʨʦʟʢʦʯʫʚʘʥʥʽ ʻ ʥʘʪʷʛ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʩʪʘʣʽ 0,015 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʫʜʘʨʽʚ ʽ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 5...15 ʤʤ/ʦʙ (ʘʙʦ 1...3 ʤ/ʭʚ) 

ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʽʘʤʝʪʨʦʤ ʜʦ 25 ʤʤ. 

 

ʈʠʩ. 9.6. ʉʭʝʤʘ ʫʜʘʨʥʦʛʦ 

ʨʦʟʢʦʯʫʚʘʥʥʷ: 

1 ï ʨʦʙʦʯʠʡ ʝʣʝʤʝʥʪ; 

2 ï ʟʘʛʦʪʦʚʢʘ; 

3 ï ʢʫʣʘʯʢʦʚʘ ʦʧʨʘʚʢʘ 

1 

2 

 ̔3 
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ɼʽʘʤʝʪʨ ʨʦʙʦʯʠʭ ʨʦʣʠʢʽʚ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ: ʧʨʠ D¢25 ʤʤ ʜʽʘʤʝʪʨ ʨʦʣʠʢʘ d=3 ʤʤ; ʧʨʠ 

D=25...30 ʤʤ ï d = 4 ʤʤ; ʧʨʠ D > 35 ʤʤ ï d =5 ʤʤ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʨʽʙʦʤ: ʛʨʘʚʽʪʘʮʽʡʥʘ, 

ʜʨʽʙʦʩʪʨʫʤʠʥʥʘ, ʜʨʽʙʦʤʝʪʥʘ, ʛʽʜʨʦʜʨʽʙʦʤʝʪʥʘ. ʇʨʠ ʜʨʽʙʦʩʪʨʫʤʠʥʥʦʤʫ 

ʧʥʝʚʤʦʜʠʥʘʤʽʯʥʦʤʫ ʽ ʜʨʽʙʦʤʝʪʥʦʤʫ ʟʤʽʮʥʝʥʥʽ ʜʝʪʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʫʭʠʡ ʜʨʽʙ. ʇʨʠ ʛʽʜʨʦʜʨʽʙʦʩʪʨʫʤʠʥʥʽʡ ʝʞʝʢʪʦʨʥʽʡ, ʛʽʜʨʦʜʨʽʙʦʤʝʪʥʽʡ 

ʦʙʨʦʙʮʽ ʟʤʽʮʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʨʽʙʦʤ ʽ ʤʽʢʨʦʰʘʨʠʢʘʤʠ ʟ ʄʆʈ. ʂʦʞʝʥ 

ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʦʩʦʙʦʤ ʥʘʜʘʥʥʷ ʜʨʽʙʫ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ: 

ï h ʚʠʜʢʽʩʪʶ ʧʦʣʴʦʪʫ ʜʨʽʙʫ 10...100 ʤ/ʩ; 

ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʨʽʙʫ (ʤʘʪʝʨʽʘʣ, ʜʽʘʤʝʪʨ, ʜʦʧʫʩʢ ʜʽʘʤʝʪʨʘ, 

ʬʦʨʤʘ ʪʦʱʦ); 

ï ʢʽʣʴʢʽʩʪʶ ʜʨʽʙʫ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʥʘʢʣʝʧʽ ï ʚʽʜ 6 ʜʦ 

1400 ʢʛ/ʭʚ; 

ï ʯʘʩʦʤ ʚʧʣʠʚʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ï 1...15 ʭʚ. 

ɿʤʽʮʥʝʥʥʷ ʩʫʭʠʤ ʜʨʽʙʦʤ ʚ ʦʩʥʦʚʥʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʜʨʽʙʝʩʪʨʫʤʠʥʥʠʭ ʽ ʜʨʽʙʦʤʝʪʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

ɺʽʙʨʘʮʽʡʥʘ ʦʙ'ʻʤʥʘ ʫʜʘʨʥʘ ʦʙʨʦʙʢʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʚʽʙʨʦʘʙʨʘʟʠʚʥʫ 

(ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʜʠʨʦʢ, ʩʢʨʫʛʣʝʥʠʷ ʛʦʩʪʨʠʭ ʢʨʦʤʦʢ, ʦʯʠʱʝʥʥʷ 

ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ, ʧʦʣʽʨʫʚʘʥʥʷ ʪʦʱʦ) ʪʘ ʚʽʙʨʦʫʜʘʨʥʫ ʟʤʽʮʥʶʚʘʣʴʥʫ. 

ʉʭʝʤʠ ʦʙʨʦʙʢʠ, ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʽʥʰʠʭ 

ʫʤʦʚ ʧʨʦʮʝʩʫ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ. ʆʩʥʦʚʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʮʠʭ ʤʝʪʦʜʽʚ ʥʘʩʪʫʧʥʽ: 

ï ʧʨʠ ʚʽʙʨʦʫʜʘʨʥʽʡ ʟʤʽʮʥʶʚʘʣʴʥʽʡ ʦʙʨʦʙʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʩʪʘʣʝʚʽ ʟʘʛʘʨʪʦʚʘʥʽ ʢʫʣʴʢʠ ʡ ʦʙʨʦʙʢʘ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʽʟ ʟʘʢʨʽʧʣʝʥʥʷʤ ʜʝʪʘʣʝʡ ʫ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ (ʢʦʥʪʝʡʥʝʨʽ); 

ï ʧʨʠ ʚʽʙʨʦʘʙʨʘʟʠʚʥʽʡ ʦʙʨʦʙʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʨʘʟʠʚʥʽ 

ʛʨʘʥʫʣʠ ʨʽʟʥʦʛʦ ʪʠʧʫ ʡ ʜʝʪʘʣʽ ʚ ʢʦʥʪʝʡʥʝʨʽ ʟʚʠʯʘʡʥʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʙʝʟ 

ʾʭʥʴʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʮʽ ʜʚʘ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʻʜʥʫʶʪʴ ʚ ʦʜʥʦʤʫ 

ʮʠʢʣʽ. 

ʇʨʠ ʚʽʙʨʘʮʽʡʥʽʡ ʦʙʨʦʙʮʽ ʨʦʙʦʯʘ ʢʘʤʝʨʘ, ʟʤʦʥʪʦʚʘʥʘ ʥʘ ʧʨʫʞʥʠʭ 

ʧʽʜʚʽʩʢʘʭ, ʚʠʢʦʥʫʻ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʙʘʣʘʥʩʥʦʛʦ ʚʽʙʨʘʪʦʨʘ. ʅʘʧʨʷʤʦʢ ʚʽʜʥʦʩʥʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʜʝʪʘʣʽ ʪʘ ʨʦʙʦʯʠʭ ʪʽʣ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʤʽʞ ʥʠʤʠ 

ʚʠʥʠʢʘʶʪʴ ʟʽʪʢʥʝʥʥʷ ʡ ʧʦʩʠʣʝʥʝ ʪʝʨʪʷ. 

ʆʩʥʦʚʥʽ ʚʘʨʽʘʥʪʠ ʦʙʨʦʙʢʠ ʟʘʢʨʽʧʣʝʥʦʾ ʜʝʪʘʣʽ ʚ ʢʦʥʪʝʡʥʝʨʽ V-

ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 9.7. 
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ʈʠʩ. 9.7. ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʽʟ ʟʘʢʨʽʧʣʝʥʥʷʤ ʫ ʢʦʥʪʝʡʥʝʨʽ: 

1 ï ʢʦʥʪʝʡʥʝʨ; 

2 ï ʦʙʨʦʙʣʶʚʘʥʽ ʜʝʪʘʣʽ; 

3 ï ʚʽʙʨʦʟʙʫʜʥʠʢ; 

4 ï ʧʨʠʚʦʜ ʦʙʝʨʪʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ; 

5 ï ʧʨʠʩʪʨʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʘʤʦʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ: 

ʘ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʘʥʦʚʥʠʭ ʦʧʦʨ ʽ ʢʘʩʝʪ; 

ʙ) ʫ ʢʦʥʪʝʡʥʝʨʘʭ ʢʦʨʦʙʯʘʩʪʦʛʦ ʪʠʧʫ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʚʽʙʨʦʤʘʰʠʥʘʭ; 

ʚ) ʥʘ ʰʧʠʥʜʝʣʽ ʽʟ ʧʨʠʚʦʜʦʤ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ; 

ʛ) ʥʘ ʢʨʦʥʰʪʝʡʥʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʝʡ 

 

ʂʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʢʦʣʠʚʘʥʴ 

ʧʨʠ ʚʽʙʨʘʮʽʡʥʽʡ ʦʙôʻʤʥʽʡ ʦʙʨʦʙʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʰʠʥʠ ʟ 

ʜʝʢʽʣʴʢʦʤʘ ʚʽʙʨʦʟʙʫʜʥʠʢʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʫ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥʘʭ. 

ɺʽʙʨʦʫʜʘʨʥʘ ʦʙʨʦʙʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ï 

ʚʽʙʨʘʮʽʡʥʠʭ ʚʝʨʩʪʘʪʘʭ ʘʙʦ ʤʘʰʠʥʘʭ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʢʠ 

ʥʘʩʪʫʧʥʽ: 

ï ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ɸ ʧʦ ʦʩʷʭ ʢʦʦʨʜʠʥʘʪ ʭ, y, z ʚʽʜ 6 ʜʦ 10 ʤʤ; 
 

ï ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ: 
g)15...10(

A2
min

Ö

ÖpÖ
=w  ̔  

g2

A2
max

Ö

ÖpÖ
=w ,  

ʜʝ g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ; 

ï ʜʽʘʤʝʪʨʠ ʨʦʙʦʯʠʭ ʪʽʣ (1,5...10 ʤʤ); 

ï ʪʨʠʚʘʣʽʩʪʴ ʦʙʨʦʙʢʠ t. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʮʥʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢ 

8

A
F

2wÖ
= , ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʷʢʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʽ ʛʣʠʙʠʥʘ ʥʘʢʣʝʧʫ 

ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ. 

ʘ) 
ʙ) ʚ) ʛ) 

1 

2 1 
3 

2 

1 
2 

1 
5 

1 
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ʇʨʠ ʦʙʨʦʙʮʽ ʜʨʦʪʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʤʽʮʥʝʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʦʣʢʦʬʨʝʟʠ ʪʘ ʱʽʪʢʠ. 

ɻʦʣʢʦʬʨʝʟʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʦʶ ʱʽʣʴʥʽʩʪʶ ʫʢʣʘʜʘʥʥʷ ʚʦʨʩʫ 

(ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʦʙʩʷʛʫ ʽʥʩʪʨʫʤʝʥʪʘ ʧʝʨʝʚʠʱʫʻ 0,7, ʘ ʜʣʷ ʱʽʪʦʢ 

ʜʦ 0,7), ʢʦʨʦʪʰʠʤ ʚʽʣʴʥʠʤ ʚʠʣʴʦʪʦʤ ʽ ʙʽʣʴʰʦʶ ʪʦʚʱʠʥʦʶ ʜʨʦʪʠʢʽʚ. 

ʊʦʤʫ ʛʦʣʢʦʬʨʝʟʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʪʚʝʨʜʽʩʪʴ ʨʽʟʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʽʤʘʥʥʷ ʤʝʪʘʣʫ ʪʦʚʱʠʥʦʶ ʜʦ 1...3 ʤʤ. 

ʑʽʪʢʠ ʟʥʽʤʘʶʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʽʢʨʦʤʝʪʨʽʚ ʜʦ ʜʝʩʷʪʠʭ ʯʘʩʪʦʢ 

ʤʽʣʽʤʝʪʨʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ 

ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʜʠʨʦʢ, ʦʯʠʱʝʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʦʥʴ. 

ʑʽʪʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʪʠʧʘʤʠ, ʨʦʟʤʽʨʘʤʠ ʪʘ ʤʘʪʝʨʽʘʣʘʤ ʨʦʙʦʯʦʾ 

ʯʘʩʪʠʥʠ (ʨʠʩ. 9.8). 

 

 

ʈʠʩ. 9.8. ɯʥʩʪʨʫʤʝʥʪ ʽʟ ʧʣʘʩʢʠʤ 

ʚʦʨʩʦʤ ʜʣʷ 

ʟʤʽʮʥʶʚʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ:  

1 ï ʚʦʨʩ; 

2 ï ʢʦʨʧʫʩ; 

3,4 ï ʬʣʘʥʮʽ; 

5-8 ïʝʣʝʤʝʥʪʠ 

ʢʨʽʧʣʝʥʥʷ; 

9 ï ʧʣʦʩʢʽ ʢʽʥʮʽ ʚʦʨʩʫ 

 

ɼʨʦʪʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ï ʜʽʘʤʝʪʨʦʤ D; 

ï h ʠʨʠʥʦʶ ɺ; 

ï ʜʽʘʤʝʪʨʦʤ d ʚʦʨʩʫ; 

ï ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ L; 

ï ʚʠʣʴʦʪʦʤ l  ʚʦʨʩʫ; 

ï ʤʘʪʝʨʽʘʣʦʤ ʚʦʨʩʫ; 

ï ʩʪʘʥʦʤ ʚʦʨʩʫ (ʛʦʬʨʦʚʘʥʠʡ, ʟ'ʻʜʥʘʥʠʡ ʫ ʧʫʯʢʠ, ʩʝʢʮʽʾ ʘʙʦ ʜʞʛʫʪʠ). 

ɼʦ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ ʚʽʜʥʦʩʷʪʴʩʷ: 

ï ʥʘʪ̫ʛ ̔ ʘʙʦ ʩʠʣʘ ʧʨʠʪʠʩʢʘʥʥʷ ʈ ʚʦʨʩʫ ʜʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ; 

ï ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ V ʱʽʪʢʠ; 

ï h ʚʠʜʢʽʩʪʴ n ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ; 
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ï ʧʦʜʘʯʘ S; 

ï ʯʠʩʣʦ ʨʦʙʦʯʠʭ ʭʦʜʽʚ; 

ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʄʆʈ. 

ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʱʽʪʢʠ ʟ 

ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: l  = 50...100 ʤʤ; d = 0,4...1 ʤʤ; V = 20...60 

ʤ/ʩ. ʇʦʜʘʯʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʽʟ ʯʘʩʫ ʚʧʣʠʚʫ ʽʥʩʪʨʫʤʝʥʪʘ ʥʘ 

ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ (15...30 ʩ). 

ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʱʽʪʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ 

ʤʝʪʘʣʦʨʽʟʘʣʴʥʽ ʚʝʨʩʪʘʪʠ. ʆʙʨʦʙʣʝʥʘ ʱʽʪʢʘʤʠ ʧʦʚʝʨʭʥʷ ʤʘʻ ʧʦʨʽʚʥʷʥʥʦ 

ʟ ʦʩʥʦʚʦʶ ʤʘʪʝʨʽʘʣʫ ʧʽʜʚʠʱʝʥʫ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʥʘ 70...150 %, ʘ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ï ʚ 2,5...3,5 ʨʘʟʠ, ʦʜʥʘʢ ʪʦʚʱʠʥʘ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʥʘʯʥʦʶ (ʥʝ ʙʽʣʴʰʝ 0,1 ʤʤ). 

 

9.4. ʈʝʜʫʢʫʚʘʥʥʷ 

 

ʇʨʠʥʮʠʧ ʨʝʜʫʢʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʦʣʷʛʘʻ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʦʙʪʠʩʢʘʥʥʽ ʟʘʛʦʪʦʚʢʠ. ɿʘʛʦʪʦʚʢʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʚʟʜʦʚʞ ʦʩʽ 

ʜʝʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʪʠʩʢʘʶʯʠʭ ʩʠʣ ʦʙʝʨʪʦʚʠʭ ʤʘʪʨʠʮʴ. ʇʨʠ ʮʴʦʤʫ 

ʤʘʻ ʤʽʩʮʝ ʪʝʢʫʯʽʩʪʴ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ ʚ ʥʘʧʨʷʤʢʫ ʾʾ ʨʫʭʫ ʜʦʪʠ, ʧʦʢʠ 

ʟʘʛʦʪʦʚʢʘ ʥʝ ʙʫʜʝ ʦʙʪʠʩʥʫʪʘ ʜʦ ʨʦʟʤʽʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʤʝʥʰʦʤʫ 

ʜʽʘʤʝʪʨʫ ʞʦʣʦʙʘ ʤʘʪʨʠʮʴ. 

ʅʘ ʨʠʩ. 9.9 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʨʝʜʫʢʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʧʨʫʪʢʘ. ʐʧʠʥʜʝʣʴ 5 ʨʝʜʫʢʮʽʡʥʦʾ ʛʦʣʦʚʢʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʤʘʻ ʜʽʘʤʝʪʨʘʣʴʥʠʡ ʧʘʟ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʧʦ ʷʢʦʤʫ ʜʦ 

ʮʝʥʪʨʘ ʽ ʚʽʜ ʮʝʥʪʨʘ ʚʽʣʴʥʦ 

ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʙʦʡʢʠ ʟ ʤʘʪʨʠʮʷʤʠ 3. 

ʆʩʪʘʥʥʽ, ʩʪʠʢʘʶʯʠʩʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʩʚʦʾʤʠ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʟ 

ʤʝʪʘʣʦʤ ʧʨʫʪʢʘ 2, ʥʘʜʘʶʪʴ ʟʘʛʦʪʦʚʮʽ 

ʥʝʦʙʭʽʜʥʦʾ ʬʦʨʤʠ, ʦʙʪʠʩʢʘʶʯʠ ʪʘ 

ʚʠʪʷʛʘʶʯʠ ʾʾ. ʅʘ ʟʦʚʥʽʰʥʽʭ ʪʦʨʮʷʭ 

ʙʦʡʢʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʦʧʦʨʥʽ ʨʦʣʠʢʠ 1. 

ʐʧʠʥʜʝʣʴ 5 ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʩʝʨʝʜʠʥʽ 

ʦʙʦʡʤʠ 4, ʚ ʦʪʚʦʨʘʭ ʷʢʦʾ ʧʦ ʢʦʣʫ 

ʚʽʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʨʦʣʠʢʠ 6 ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦ ʾʭ ʙʽʯʥʽ ʧʦʚʝʨʭʥʽ ʯʘʩʪʢʦʚʦ 

ʚʠʩʪʫʧʘʶʪʴ ʟ ʦʙʦʡʤʠ. 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʰʧʠʥʜʝʣʷ ʟ 

ʙʦʡʢʘʤʠ ʽ ʤʘʪʨʠʮʷʤʠ ʦʩʪʘʥʥʽ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʚʽʜʭʦʜʷʪʴ ʚʽʜ 

ʮʝʥʪʨʘ ʜʦ ʧʝʨʠʬʝʨʽʾ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʨʦʣʠʢʠ 1 ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ 

ʤʽʞ ʨʦʣʠʢʘʤʠ 6, ʽ ʩʭʦʜʷʪʴʩʷ ʜʦ ʮʝʥʪʨʘ, ʢʦʣʠ ʨʦʣʠʢʠ 1 ʥʘʰʪʦʚʭʫʶʪʴʩʷ 

ʈʠʩ. 9.9. ʉʭʝʤʘ ʨʝʜʫʢʫʚʘʥʥʷ 

ʧʨʫʪʢʘ 
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ʥʘ ʨʦʣʠʢʠ 6. ʇʨʠ ʮʴʦʤʫ 

ʤʘʪʨʠʮʽ ʩʚʦʾʤʠ ʨʦʙʦʯʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʤʝʪʘʣʦʤ ʟʘʛʦʪʦʚʢʠ, ʧʣʘʩʪʠʯʥʦ 

ʜʝʬʦʨʤʫʶʯʠ ʡʦʛʦ. ɿʘʛʦʪʦʚʢʘ 

ʧʨʠ ʮʴʦʤʫ ʦʙʪʠʩʢʘʻʪʴʩʷ ʪʘ 

ʚʠʪʷʛʫʻʪʴʩʷ. 

ʇʨʠʥʮʠʧ ʨʝʜʫʢʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʠʡ ʥʘ ʧʨʠʢʣʘʜʽ 

ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭ-

ʥʽ ʢʦʨʧʫʩʫ ʤʫʬʪʠ ʩʪʘʨʪʝʨʘ. 

ʅʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʮʽʻʾ ʜʝʪʘʣʽ ʻ ʜʽʣʷʥʢʘ ʟ 

ʝʚʦʣʴʚʝʥʪʥʠʤʠ ʩʧʽʨʘʣʴʥʠʤʠ 

ʰʣʽʮʷʤʠ, ʜʽʣʷʥʢʘ ʟ 

ʢʘʣʽʙʨʦʚʘʥʠʤ ʦʪʚʦʨʦʤ ʜʣʷ 

ʧʦʩʘʜʢʠ ʧʽʜʰʠʧʥʠʢʘ ʽ ʜʽʣʷʥʢʘ 

ʟ ʯʦʪʠʨʤʘ ʧʨʦʬʽʣʴʥʠʤʠ 

ʟʘʧʘʜʠʥʘʤʠ (ʨʠʩ. 9.10). ɼʣʷ 

ʦʙʨʦʙʢʠ ʮʽʻʾ ʧʦʚʝʨʭʥʽ 

ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘ-ʤʠ 

ʧʦʪʨʽʙʝʥ ʙʫʚ ʙʠ ʨʷʜ 

ʧʨʦʪʷʞʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʰʣʽʬʫʚʘʥʥʷ ʪʘ ʧʦʣʽʨʫʚʘʥʥʷ. 

ʄʝʪʦʜ ʦʙʨʦʙʢʠ 

ʨʝʜʫʢʫʚʘʥʥʷʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚ ʩʝʨʝʜʠʥʫ ʧʦʨʦʞʥʠʩʪʦʾ 

ʟʘʛʦʪʦʚʢʠ ʚʚʦʜʷʪʴ ʦʧʨʘʚʢʫ 

ʚʽʜʧʦʚʽʜʥʦʾ ʬʦʨʤʠ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʟʘʛʦʪʦʚʢʫ ʦʙʪʠʩʢʘʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʚʠʜʢʦ 

ʚʽʙʨʫʶʯʠʭ ʧʨʦʬʽʣʴʥʠʭ 

ʢʫʣʘʯʢʽʚ. 

ɺʝʨʩʪʘʪ ʜʣʷ ʨʝʜʫʢʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʝʨʪʦʚʦʾ ʛʦʣʦʚʢʠ, ʫ ʷʢʽʡ 

ʨʦʟʤʽʱʝʥʽ ʯʦʪʠʨʠ ʩʫʧʦʨʪʠ, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

ʅʘ ʩʫʧʦʨʪʘʭ ʚʠʢʦʥʘʥʽ ʢʨʠʚʦʣʽʥʽʡʥʽ ʧʦʚʝʨʭʥʽ. ʇʦ ʥʠʭ ʩʫʧʦʨʪʠ ʧʨʠ 

ʦʙʝʨʪʘʥʥʽ ʛʦʣʦʚʢʠ ʧʝʨʝʢʦʯʫʶʪʴʩʷ ʧʦ ʨʦʣʠʢʘʭ, ʦʜʝʨʞʫʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʝ ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɻʦʣʦʚʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ ʧʨʠʙʣʠʟʥʦ 200 ʭʚ-1. ʉʪʠʩʢʘʶʯʘ 

ʩʠʣʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʛʦʣʦʚʢʦʶ, ʩʢʣʘʜʘʻ ʜʦ 2 ʄʅ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ  

ʈʠʩ. 9.10. ʂʦʨʧʫʩ ʤʫʬʪʠ ʩʪʘʨʪʝʨʘ 

ʈʠʩ. 9.11. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʢʣʘʜʥʦʾ 

ʦʧʨʘʚʢʠ ʽ ʨʦʙʦʯʠʭ ʢʫʣʘʯʢʽʚ 

ʜʣʷ ʨʝʜʫʢʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʢʦʨʧʫʩʫ ʤʫʬʪʠ: 

ʘ ï ʩʢʣʘʜʥʘ ʦʧʨʘʚʢʘ: 

1 ï ʚʥʫʪʨʽʰʥʷ ʦʧʨʘʚʢʘ; 

2 ï ʟʦʚʥʽʰʥʷ ʦʧʨʘʚʢʘ; 

3 ï h ʪʦʚʭʘʯ; 

ʙ ï ʨʦʙʦʯʽ ʢʫʣʘʯʢʠ 
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ʟʘʛʦʪʦʚʢʠ ï ʥʝ ʤʝʥʰʝ 1500 ʭʚ-1. 

ɿʘʛʦʪʦʚʢʘ (ʧʨʫʪʦʢ) ʧʝʨʝʜ ʨʝʜʫʢʫʚʘʥʥʷʤ ʦʙʪʦʯʫʻʪʴʩʷ ʧʦ ʟʦʚʥʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʟ ʧʽʜʨʽʟʘʥʥʷʤ ʪʦʨʮʽʚ. 

ʅʘ ʨʠʩ. 9.11 ʧʦʢʘʟʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʽ ʨʦʟʨʽʟ ʩʢʣʘʜʥʦʾ ʦʧʨʘʚʢʠ 

ʜʣʷ ʨʝʜʫʢʫʚʘʥʥʷ ʢʦʨʧʫʩʫ ʤʫʬʪʠ, ʧʦʢʘʟʘʥʦʛʦ ʥʘ ʨʠʩ. 9.10. ʆʩʢʽʣʴʢʠ 

ʚʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʤʘʻ ʝʚʦʣʴʚʝʥʪʥʽ ʩʧʽʨʘʣʴʥʽ 

ʰʣʽʮʠ, ʦʧʨʘʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ, ʷʢʽ ʚʽʣʴʥʦ ʦʙʝʨʪʘʶʪʴʩʷ ʦʜʥʘ 

ʚʽʜʥʦʩʥʦ ʦʜʥʦʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʽʤʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟ ʦʧʨʘʚʢʠ 

ʧʽʩʣʷ ʨʝʜʫʢʫʚʘʥʥʷ. ɺʥʫʪʨʽʰʥʷ (ʨʦʙʦʯʘ) ʦʧʨʘʚʢʘ ʤʘʻ ʢʦʥʫʩʥʽʩʪʴ 1:300, ʘ 

ʟʦʚʥʽʰʥʷ ï 17,5:300. ʈʦʙʦʯʽ ʢʫʣʘʯʢʠ (ʨʠʩ. 9.11, ʙ) ʤʘʶʪʴ ʜʦʙʨʝ 

ʚʽʜʧʦʣʽʨʦʚʘʥʫ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʟ ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ. 

ʈʝʜʫʢʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʦʨʷʜʢʫ. ʐʪʦʚʭʘʯ ʟ 

ʦʧʨʘʚʢʦʶ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʧʝʨʝʜ ʜʦ ʫʧʦʨʘ, ʧʨʠʡʤʘʶʯʠ ʥʘ ʦʧʨʘʚʢʫ 

ʟʘʛʦʪʦʚʢʫ ʽʟ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʣʦʪʢʘ. ʆʧʨʘʚʢʘ ʽʟ ʟʘʛʦʪʦʚʢʦʶ, ʧʦʚʽʣʴʥʦ 

ʦʙʝʨʪʘʶʯʠʩʴ, ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʽ ʧʦʜʘʻʪʴʩʷ ʜʦ ʫʧʦʨʘ. 

ʇʨʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʠ, ʧʝʨʝʤʽʱʘʶʯʠʩʴ, 

ʟʘʭʦʧʣʶʶʪʴ ʟʘʛʦʪʦʚʢʫ ʟ ʦʧʨʘʚʢʦʶ, ʷʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, 

ʤʝʥʰʦʶ ʟʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʛʦʣʦʚʢʠ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ ʰʪʦʚʭʘʯ ʟ ʛʦʪʦʚʦʶ ʜʝʪʘʣʣʶ ʚʽʜʚʦʜʷʪʴ, 

ʜʝʪʘʣʴ ʟʥʽʤʘʶʪʴ ʟ ʦʧʨʘʚʢʠ ʽ ʩʢʠʜʘʶʪʴ ʫ ʧʨʠʡʤʘʣʴʥʠʡ ʣʦʪʦʢ. 

 

9.5. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʤʝʪʦʜʘʤʠ ʇʇɼ. 

2. ʆʩʦʙʣʠʚʦʩʪʽ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʦʙʨʦʙʣʝʥʽ ʇʇɼ. 

3. ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʤʽʢʨʦʨʝʣʴʻʬʫ ʧʦʚʝʨʭʦʥʴ, 
ʦʙʨʦʙʣʝʥʠʭ ʩʪʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʇʇɼ. 

4. ʆʩʥʦʚʥʽ ʦʟʥʘʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ ʇʇɼ. 

5. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʩʪʘʪʠʯʥʠʤʠ ʇʇɼ. 

6. ʉʫʪʥʽʩʪʴ ʪʘ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʫʜʘʨʥʠʤʠ ʇʇɼ. 

7. ʇʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ, ʦʙʨʦʙʣʝʥʠʭ ʤʝʪʦʜʘʤʠ ʫʜʘʨʥʦʛʦ 
ʇʇɼ. 

8. ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ, ʩʭʝʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʚʽʙʨʘʮʽʡʥʦʾ 

ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ. 

9. ʈʝʜʫʢʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʷʢ ʤʝʪʦʜ ʇʇɼ: ʩʭʝʤʘ, ʩʫʪʥʽʩʪʴ. 

 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 215 

 

 

10. ʂʦʤʧʣʝʢʩʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 
 

ʋ ʙʘʛʘʪʴʦʭ ʜʝʪʘʣʝʡ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʨʫʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʟ 

ʣʠʪʠʭ ʽ ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʯʘʩʪʦ ʧʦʪʨʽʙʥʦ ʦʙʨʦʙʠʪʠ ʟʦʚʥʽʰʥʽ ʪʘ 

ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ, ʥʘʨʽʟʘʪʠ ʟʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʨʽʟʽ. ɼʦ 

ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ ʚʽʜʥʦʩʷʪʴʩʷ, 

ʥʘʧʨʠʢʣʘʜ, ʧʨʦʙʢʠ, ʰʪʫʮʝʨʠ, ʨʽʟʥʽ ʚʪʫʣʢʠ, ʙʦʣʪʠ, ʥʝʚʝʣʠʢʽ ʰʢʽʚʠ, 

ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʪʦʱʦ. 

ʆʙʨʦʙʣʷʪʠ ʟʦʚʥʽʰʥʽ ʪʘ ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ ʽ ʥʘʨʽʟʘʪʠ 

ʨʽʟʽ ʤʦʞʥʘ ʧʦʩʣʽʜʦʚʥʦ ʥʘ ʦʢʨʝʤʠʭ ʧʦʚʝʨʭʥʷʭ ʘʙʦ ʦʜʥʦʯʘʩʥʦ ʥʘ 

ʜʝʢʽʣʴʢʦʭ ʧʦʚʝʨʭʥʷʭ (ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ), ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʜʝʢʽʣʴʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʦʜʥʦʯʘʩʥʦ ʦʙʪʦʯʫʚʘʪʠ 

ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʪʘ ʩʚʝʨʜʣʠʪʠ, ʟʝʥʢʫʚʘʪʠ, ʟʝʥʢʝʨʫʚʘʪʠ, ʨʦʟʪʦʯʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʽ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʽ ʚʝʨʩʪʘʪʠ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʏʇʋ, ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ï 

ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʡ ʘʚʪʦʤʘʪʠ. 

 

10.1. ʊʇ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

ʥʘ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʠʤ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʧʦʩʣʽʜʦʚʥʦ ʘʙʦ ʦʜʥʦʯʘʩʥʦ 

ʦʙʪʦʯʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʪʘ ʨʦʟʪʦʯʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ, 

ʩʚʝʨʜʣʠʪʠ, ʟʝʥʢʫʚʘʪʠ, ʨʦʟʚʝʨʪʘʪʠ ʦʪʚʦʨʠ, ʥʘʨʽʟʘʪʠ ʨʽʟʽ ʧʣʘʰʢʘʤʠ ʘʙʦ 

ʤʽʪʯʠʢʘʤʠ, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʢʦʣʠ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ 

ʜʝʢʽʣʴʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʫʶʯʠ ʾʭ ʫ ʨʝʚʦʣʴʚʝʨʥʽʡ ʛʦʣʦʚʮʽ (ʈɻ) ʽ 

ʥʘ ʚʽʜʨʽʟʥʦʤʫ ʩʫʧʦʨʪʽ. 

ʊʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʽ ʘʙʦ, ʥʘʟʠʚʘʶʯʠ ʢʦʨʦʪʰʝ, ʨʝʚʦʣʴʚʝʨʥʽ 

ʚʝʨʩʪʘʪʠ ʚʠʛʽʜʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʦʢʘʨʥʠʤʠ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʧʘʨʪʽʾ ʜʝʪʘʣʝʡ ʫ 6ï10 ʰʪ. 

ʈʝʚʦʣʴʚʝʨʥʽ ʚʝʨʩʪʘʪʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʩʽ ʈɻ 

ʚʽʜʥʦʩʥʦ ʦʩʽ ʰʧʠʥʜʝʣʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʪʠʧʠ ʨʝʚʦʣʴʚʝʨʥʠʭ 

ʚʝʨʩʪʘʪʽʚ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʪʠʧ I ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʈɻ. 

ʄʝʥʰ ʧʦʰʠʨʝʥʠʡ ʪʠʧ II  ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʈɻ, ʱʦ ʧʘʨʘʣʝʣʴʥʘ 

ʦʩʽ ʰʧʠʥʜʝʣʷ. 

ʑʝ ʤʝʥʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʪʠʧ III  ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʈɻ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʦʩʽ ʰʧʠʥʜʝʣʷ. 



216 10. ʂʦʤʧʣʝʢʩʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ɺʽʜʥʦʩʥʦ ʥʦʚʠʤʠ ʻ ʢʦʥʩʪʨʫʢʮʽʾ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʘʚʪʦʤʘʪʽʚ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ ʟ ʈɻ, ʱʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʥʘ ʧʦʭʠʣʠʭ ʥʘʧʨʷʤʥʠʭ 

ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʩʫʧʦʨʪʘ (ʥʘʧʨʠʢʣʘʜ, ʚʝʨʩʪʘʪʠ ʤʦʜ. 1ʇ420ʇʌ30, 

1ʇ420ʇʌ40). 

ʅʘ ʨʠʩ. 10.1, ʘ ʧʦʢʘʟʘʥʠʡ ʨʘʮʽʦʥʘʣʴʥʠʡ ʤʝʪʦʜ ʦʜʥʦʯʘʩʥʦʛʦ 

ʦʙʪʦʯʫʚʘʥʥʷ ʪʘ ʩʚʝʨʜʣʽʥʥʷ. ʗʢʱʦ ʚ ʪʘʢʦʤʫ ʥʘʣʘʛʦʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʝ 

ʩʚʝʨʜʣʦ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ, ʪʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʽʟʝʮʴ ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ ʟ ʪʚʝʨʜʦʩʧʣʘʚʥʦʶ 

ʧʣʘʩʪʠʥʢʦʶ. ʗʢʱʦ ʟʘʩʪʦʩʫʚʘʪʠ ʨʽʟʝʮʴ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ, ʪʦ 

ʩʚʝʨʜʣʦ ʙʫʜʝ ʤʘʪʠ ʜʫʞʝ ʤʘʣʫ ʰʚʠʜʢʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʨʩʪʘʪʘ 

ʟʤʝʥʰʠʪʴʩʷ. ɼʘʥʠʡ ʤʝʪʦʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢʱʦ 

ʜʦʚʞʠʥʘ ʦʪʚʦʨʫ ʤʝʥʰʘ 3ï4 ʜʽʘʤʝʪʨʽʚ ʩʚʝʨʜʣʘ. ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʚʝʨʜʣʦ ʜʦʚʦʜʠʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ʚʠʚʦʜʠʪʠ ʽʟ ʦʪʚʦʨʫ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜ 

ʩʪʨʫʞʢʠ ʽ ʧʨʠ ʮʴʦʤʫ ʨʽʟʝʮʴ ʙʫʜʝ ʟʘʣʠʰʘʪʠ ʨʠʩʢʫ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʜʝʪʘʣʽ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʜʝʪʘʣʽ, ʧʨʠ ʦʙʨʦʙʮʽ ʷʢʠʭ ʫ ʈɻ ʥʝ ʚʠʩʪʘʯʘʻ ʛʥʽʟʜ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ. ʊʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʝʨʞʘʚʢʫ (ʨʠʩ. 10.1, ʙ), ʫ 

ʷʢʽʡ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʜʚʘ ʽʥʩʪʨʫʤʝʥʪʠ. 

 

  

 ʘ) 

ʙ) 

 

 

 

 
 

 
ʈʠʩ. 10.1. ʅʘʣʘʛʦʜʞʝʥʥʷ ʦʢʨʝʤʠʭ 

ʧʦʟʠʮʽʡ ʨʝʚʦʣʴʚʝʨʥʠʭ 

ʛʦʣʦʚʦʢ: 

ʘ ï ʦʜʥʦʯʘʩʥʝ 

ʦʙʪʦʯʫʚʘʥʥʷ ʪʘ 

ʩʚʝʨʜʣʽʥʥʷ; 

ʙ ï ʜʝʨʞʘʚʢʘ ʜʣʷ ʜʚʦʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ 

 

 
ʈʠʩ. 10.2. ʈʝʚʦʣʴʚʝʨʥʘ 

ʛʦʣʦʚʢʘ 

ʩʚʝʨʜʣʠʣʴʥʠʭ 

ʚʝʨʩʪʘʪʽʚ 

 

ʈɻ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʥʘ ʪʦʢʘʨʥʠʭ, ʽ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-

ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 10.2). ʅʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʈɻ ʤʦʞʥʘ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 217 

 

 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʦʪʚʦʨʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʘʣʝ ʟʨʫʯʥʽʰʝ ï ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ 

ʚʝʨʩʪʘʪʘ, ʜʣʷ ʯʦʛʦ ʥʘ ʩʪʨʠʞʥʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʬʨʝʟʝʨʫʚʘʪʠ ʣʠʩʢʠ, ʱʦ 

ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʢʨʽʧʣʶʚʘʪʠ ʛʦʣʦʚʢʫ ʧʦʜʽʙʥʦ ʟʚʠʯʘʡʥʦʤʫ ʨʽʟʮʶ. ʅʘ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʈɻ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʦʪʚʦʨʽ 

ʰʧʠʥʜʝʣʷ. 

ʎʽʢʘʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʦʾ ʩʚʝʨʜʣʠʣʴʥʦʾ 

ʛʦʣʦʚʢʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʈɻ 5, ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩ. 10.3. ɼʝʪʘʣʴ 1 

ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʧʘʪʨʦʥʽ (ʥʘ ʩʭʝʤʽ ʥʝ ʧʦʢʘʟʘʥʦ). ʇʦʨʫʯ ʟ ʧʘʪʨʦʥʦʤ 

ʨʦʟʪʘʰʦʚʘʥʽ ʜʚʽ ʥʘʧʨʷʤʥʽ ʚʪʫʣʢʠ 2. ɺ ʥʠʭ ʚʩʪʘʚʣʷʶʪʴʩʷ ʜʚʘ ʰʪʠʨʽ 3, ʱʦ 

ʟôʻʜʥʘʥʽ ʟʽ ʰʧʠʥʜʝʣʝʤ ʛʦʣʦʚʢʠ ʽ ʧʦʤʽʱʝʥʽ ʫ ʢʦʨʧʫʩʽ 6 ʛʦʣʦʚʢʠ. 

ʂʦʣʠ ʰʪʠʨʽ 3 ʚʩʪʘʚʣʝʥʽ ʫ ʚʪʫʣʢʫ 2, ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʧʘʪʨʦʥʘ 

ʧʝʨʝʜʘʻʪʴʩʷ ʰʧʠʥʜʝʣʶ ʛʦʣʦʚʢʠ ʽ ʜʘʣʽ ï ʯʦʪʠʨʴʦʤ ʰʧʠʥʜʝʣʷʤ 4, ʚ ʦʪʚʦʨʠ 

ʷʢʠʭ ʚʩʪʘʚʣʝʥʽ ʩʚʝʨʜʣʘ 7. ʎʝ ʧʨʠʟʚʦ-ʜʠʪʴ 

ʜʦ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʩʚʝʨʜʣʠʣʴʥʦʾ ʦʧʝʨʘʮʽʾ. 

ʈɻ ʥʝ ʤʘʶʪʴ ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ, 

ʪʦʤʫ ʥʘ ʮʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʧʨʦʪʦʯʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʢʘʥʘʚʦʢ ʘʙʦ ʜʣʷ ʧʽʜʨʽʟʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʪʦʨʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʫʭʦʤʠʡ ʩʫʧʦʨʪ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʟʜʽʡʩʥʶʶʪʴ ʨʫʯʥʫ ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʫ 

(ʨʠʩ. 10.4). 

ʅʘ ʨʠʩ. 10.5 ʟʦʙʨʘʞʝʥʘ ʨʦʟʚʝʨʪʢʘ 

ʈɻ ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʦʙʨʦʙʢʠ ʥʘ ʚʝʨʩʪʘʪʽ ʪʠʧʫ II  ʜʝʪʘʣʽ ʟ 

ʧʨʫʪʢʘ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʪʘ ʟʦʚʥʽʰʥʴʦʶ 

ʨʽʟʟʶ. 

ʅʘ ʨʠʩ. 10.6 ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʬʨʘʛʤʝʥʪ ʢʘʨʪʠ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʦʢʘʨʥʦ-

ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʤʦʜ. 1ɺ340ʌ30. 

 

 1 

2 3 4 5 

6 7 
 

ʈʠʩ. 10.3. ʏʦʪʠʨʠʰʧʠʥ-

ʜʝʣʴʥʘ 

ʩʚʝʨʜʣʠʣʴʥʘ 

ʛʦʣʦʚʢʘ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʫ ʨʝʚʦʣʴʚʝʨʥʽʡ 

ʛʦʣʦʚʮʽ 

ʈʠʩ. 10.4. ʈʫʭʦʤʠʡ ʩʫʧʦʨʪ 

ʜʣʷ 

ʧʨʦʪʦʯʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʾ 

ʢʘʥʘʚʢʠ 
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10.2. ʊʇ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʥʘ ʪʦʢʘʨʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ 

ʊʦʢʘʨʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʦʜʥʦ- ʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ, 

ʜʣʷ ʨʦʙʦʪʠ ʚ ʮʝʥʪʨʘʭ ʽ ʚ ʧʘʪʨʦʥʽ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ. 

ʆʜʥʦʰʧʠʥʜʝʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ 

ʟʚʠʯʘʡʥʦ ʙʫʚʘʶʪʴ ʙʘʛʘʪʦʨʽʟʮʝʚʠʤʠ. 

ɼʣʷ ʨʦʙʦʪʠ ʚ ʧʘʪʨʦʥʽ ʚʦʥʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʚʦʤʘïʯʦʪʠʨʤʘ 

ʩʫʧʦʨʪʘʤʠ, ʘ ʪʘʢʦʞ ʟ ʨʝʚʦʣʴʚʝʨʥʠʤʠ 

ʛʦʣʦʚʢʘʤʠ. 

ʊʦʢʘʨʥʽ ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʪʦʢʘʨʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʽʚ 

ʪʠʤ, ʱʦ ʚ ʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʫʭʠ 

ʚʩʽʭ ʩʫʧʦʨʪʽʚ. ʈʫʯʥʽ ʜʽʾ ʥʘ ʪʘʢʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʟʚʦʜʷʪʴʩʷ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʟʥʷʪʪʷ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ ʽ ʧʫʩʢʫ ʚ ʭʽʜ 

ʩʫʧʦʨʪʽʚ. ɿʘʚʜʷʢʠ ʩʢʦʨʦʯʝʥʥʶ 

ʜʦʧʦʤʽʞʥʦʛʦ ʯʘʩʫ ʥʘ ʧʽʜʚʝʜʝʥʥʷ ʪʘ 

ʚʽʜʚʝʜʝʥʥʷ ʩʫʧʦʨʪʽʚ ʜʦ ʜʝʪʘʣʽ ʪʘ ʥʘ 

ʽʥʰʽ ʧʨʠʡʦʤʠ ʨʦʙʦʪʠ, ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ 

ʦʙʨʦʙʢʠ, ʤʝʥʰʦʤʫ ʚʧʣʠʚʫ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʘ, ʘ ʪʘʢʦʞ 

ʚʥʘʩʣʽʜʦʢ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʦʜʥʦʛʦ 

ʨʦʙʽʪʥʠʢʘ ʥʘ ʜʝʢʽʣʴʢʦʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ (ʙʘʛʘʪʦʚʝʨʩʪʘʪʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ ʟʥʘʯʥʦ ʚʠʱʘ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

ɼʝʷʢʽ ʙʘʛʘʪʦʨʽʟʮʝʚʽ ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʤʘʶʪʴ ʧʦ ʪʨʠ 

ʩʫʧʦʨʪʠ: ʦʜʠʥ ʧʝʨʝʜʥʽʡ ʽ ʜʚʘ ʟʘʜʥʽʭ. ʂʦʞʥʠʡ ʟ ʥʠʭ ʤʘʻ ʧʦʟʜʦʚʞʥʶ ʽ 

ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʽ, ʱʦ ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʦʜʥʦʰʧʠʥʜʝʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʙʨʦʙʢʘ ʥʘ ʥʠʭ ʧʨʠʥʮʠʧʦʚʦ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʦʙʨʦʙʢʠ ʥʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

 

 

ʈʠʩ. 10.5. ʅʘʣʘʛʦʜʞʝʥʥʷ 

ʨʝʚʦʣʴʚʝʨʥʦʾ  

ʛʦʣʦʚʢʠ ʚʝʨʩʪʘʪʘ 
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ʈʠʩ. 10.6. ʉʧʨʦʱʝʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʚʝʨʩʪʘʪʘ ʤʦʜ. 1ɺ340ʌ30 ʥʘ ʦʙʨʦʙʢʫ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʝʪʘʣʽ 

 

ʅʘ ʨʠʩ. 10.7ï10.9 ʧʦʢʘʟʘʥʽ ʧʨʠʢʣʘʜʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʘʣʘʛʦʜʞʝʥʴ 

ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʫ ʮʝʥʪʨʘʭ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. 

ʅʘ ʨʠʩ. 10.7, ʘ ʟʦʙʨʘʞʝʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʦʜʥʦʯʘʩʥʦ ʜʚʦʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʥʘ ʦʜʥʽʡ ʦʧʨʘʚʮʽ ʚ ʮʝʥʪʨʘʭ. 

ʅʘ ʨʠʩ. 10.7, ʙ ʧʦʢʘʟʘʥʝ ʦʙʪʦʯʫʚʘʥʥʷ ʪʘ ʧʽʜʨʽʟʘʥʥʷ ʟʫʙʯʘʩʪʦʛʦ 

ʢʦʣʝʩʘ ʟ ʬʣʘʥʮʝʤ, ʱʦ ʮʝʥʪʨʫʻʪʴʩʷ ʥʘ ʜʚʦʭ ʮʝʥʪʨʦʚʠʭ ʧʨʦʙʢʘʭ 1. 

ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʰʪʠʬʪʽʚ 2, ʷʢʽ 

ʟʘʢʨʽʧʣʝʥʽ ʫ ʧʦʚʦʜʢʦʚʽʡ ʧʣʘʥʰʘʡʙʽ. 
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ʈʠʩ. 10.7. ʅʘʣʘʛʦʜʞʝʥʥʷ ʙʘʛʘʪʦʨʽʟʮʝʚʦʛʦ ʘʚʪʦʤʘʪʘ ʜʣʷ ʦʙʨʦʙʢʠ: 

ʘ ï ʦʜʥʦʯʘʩʥʦ ʜʚʦʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ; 

ʙ ï ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ ʟ ʬʣʘʥʮʝʤ 

 

ʅʘ ʨʠʩ. 10.8 ʧʦʢʘʟʘʥʝ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʣʷ 

ʦʙʪʦʯʫʚʘʥʥʷ ʪʘ ʧʽʜʨʽʟʘʥʥʷ 

ʧʦʚʦʨʦʪʥʦʛʦ ʢʫʣʘʢʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʦʚʦʜʢʦʚʦʛʦ ʧʘʪʨʦʥʘ 

ʜʣʷ ʦʙʝʨʪʘʥʥʷ ʜʝʪʘʣʽ. 

ʇʨʠʢʣʘʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʢʨʠʰʢʠ 

ʢʦʨʧʫʩʫ ʜʠʬʝʨʝʥʮʽʘʣʘ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʙʘʛʘʪʦʨʽʟʮʝʚʦʤʫ 

ʧʘʪʨʦʥʥʦʤʫ ʥʘʧʽʚʘʚʪʦʤʘʪʽ ʧʦʢʘʟʘʥʠʡ 

ʥʘ ʨʠʩ. 10.9. 
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ʈʠʩ. 10.9. ʅʘʣʘʛʦʜʞʝʥʥʷ 

ʙʘʛʘʪʦʨʽʟʮʝʚʦʛ

ʦ 

ʥʘʧʽʚʘʚʪʦʤʘʪʘ 

ʜʣʷ ʦʙʨʦʙʢʠ 

ʢʨʠʰʢʠ 

ʢʦʨʧʫʩʫ 

ʜʠʬʝʨʝʥʮʽʘʣʘ 

ʘʚʪʦʤʦʙʽʣʷ 

 

 
 

ʈʠʩ. 10.8. ʅʘʣʘʛʦʜʞʝʥʥʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʧʦʚʦʨʦʪʥʦʛʦ 

ʢʫʣʘʢʘ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 221 

 

 

ʈʽʟʝʮʴ 8 ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʦʧʨʘʚʮʽ ʨʦʟʪʦʯʫʻ ʦʪʚʽʨ ʟ ʧʝʨʝʜʥʴʦʛʦ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʩʫʧʦʨʪʘ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʨʽʟʝʮʴ 4 ʟʥʽʤʘʻ ʬʘʩʢʫ, ʘ ʨʽʟʝʮʴ 5 

ʧʽʜʨʽʟʘʻ ʫʩʪʫʧ. ʈʽʟʮʽ 1 ʽ 2, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʟʘʜʥʴʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ 

ʩʫʧʦʨʪʽ, ʧʽʜʨʽʟʘʶʪʴ ʦʙʠʜʚʘ ʪʦʨʮʽ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʤʘʶʪʴ ʯʦʪʠʨʠ, 

ʰʽʩʪʴ ʪʘ ʚʽʩʽʤ ʰʧʠʥʜʝʣʽʚ ʽ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʦʜʽʙʥʽ ʜʦ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʧʨʫʪʢʦʚʠʭ ʘʚʪʦʤʘʪʽʚ. 

ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʘʪʨʦʥʥʦʾ ʨʦʙʦʪʠ. ʋ ʚʩʽʭ ʧʘʪʨʦʥʥʠʭ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ 

ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ ʟʚʠʯʘʡʥʦ ʦʜʠʥ ʰʧʠʥʜʝʣʴ (ʧʝʨʝʚʘʞʥʦ ʧʝʨʝʜʥʽʡ ʚʝʨʭʥʽʡ) 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʫʧʠʥʷʻʪʴʩʷ ʜʣʷ ʟʤʽʥʠ ʜʝʪʘʣʽ. ɺʽʪʯʠʟʥʷʥʽ ʯʦʪʠʨʠ- (ʤʦʜʝʣʴ 

1290ʇ), ʰʝʩʪʠ- (ʤʦʜʝʣʴ 1265ʇ) ʽ ʚʦʩʴʤʠʰʧʠʥʜʝʣʴʥʽ (ʤʦʜʝʣʴ 1265-8ʇ) 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʘʪʨʦʥʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʣʠʪʠʭ ʽ 

ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʟ ʜʽʘʤʝʪʨʦʤ 65ï200 ʤʤ (ʤʦʜʝʣʴ 1265ʇ) ʽ 100ï

250 ʤʤ (ʤʦʜʝʣʴ 1290ʇ). ʅʘ ʥʠʭ ʚʠʢʦʥʫʶʪʴ ʦʧʝʨʘʮʽʾ ʪʦʯʽʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ, 

ʟʝʥʢʫʚʘʥʥʷ, ʨʦʟʚʝʨʪʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ ʪʘ ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ. 

ʂʨʽʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ, ʷʢ ʙʫʣʦ 

ʚʽʜʟʥʘʯʝʥʦ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠ (ʟ ʯʦʪʠʨʤʘ, ʰʽʩʪʴʤʘ, ʚʽʩʴʤʠ ʽ ʰʽʩʪʥʘʜʮʷʪʴʤʘ 

ʰʧʠʥʜʝʣʷʤʠ), ʷʢʽ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ 

ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʦʩʦʙʣʠʚʦ ʚ ʘʚʪʦʤʦʙʽʣʝ- ʽ ʪʨʘʢʪʦʨʦʙʫʜʫʚʘʥʥʽ. 

ɺʽʪʯʠʟʥʷʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʽʟ ʰʽʩʪʴʤʘ (ʤʦʜʝʣʴ 1282) ʽ ʚʽʩʴʤʠ 

(ʤʦʜʝʣʴ 1283) ʰʧʠʥʜʝʣʷʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 320 ʤʤ, ʤʦʜʝʣʴ 1284 ï ʜʦ 400 ʤʤ, ʤʦʜʝʣʴ 1285 ï ʜʦ 500 

ʤʤ, ʤʦʜʝʣʴ 1288 ï ʜʦ 630 ʤʤ. 

ʐʝʩʪʠʰʧʠʥʜʝʣʴʥʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʥʘʧʽʚʘʚʪʦʤʘʪ, ʥʘʧʨʠʢʣʘʜ, 

ʤʦʜ. 1282, ʤʘʻ ʢʨʫʛʣʠʡ ʩʪʽʣ ʽʟ ʰʽʩʪʴʤʘ ʧʘʪʨʦʥʘʤʠ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʰʝʩʪʠʛʨʘʥʥʽʡ ʢʦʣʦʥʽ ʻ ʧôʷʪʴ ʨʦʙʦʯʠʭ ʧʦʟʠʮʽʡ ʟ ʩʫʧʦʨʪʘʤʠ ʽ ʦʜʥʘ ʧʦʟʠʮʽʷ 

ʙʝʟ ʩʫʧʦʨʪʘ ʜʣʷ ʟʥʷʪʪʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʆʜʥʦʯʘʩʥʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʧôʷʪʴ ʜʝʪʘʣʝʡ, ʫ ʮʝʡ ʞʝ ʯʘʩ ʰʦʩʪʘ ʜʝʪʘʣʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʽ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʧʘʪʨʦʥʽ, ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʟʥʷʪʘ ʦʙʨʦʙʣʝʥʘ ʜʝʪʘʣʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʘ ʦʜʠʥ ʧʦʚʦʨʦʪ ʩʪʦʣʘ ʥʘ ʦʜʥʫ ʧʦʟʠʮʽʶ ʟʥʽʤʘʻʪʴʩʷ ʦʜʥʘ 

ʦʙʨʦʙʣʝʥʘ ʜʝʪʘʣʴ, ʘ ʟʘ ʧʦʚʥʠʡ ʦʙʝʨʪ ʩʪʦʣʘ ʧʦ ʚʩʽʭ ʧʦʟʠʮʽʷʭ ï ʰʽʩʪʴ 

ʜʝʪʘʣʝʡ. 

ʅʘ ʚʦʩʴʤʠʰʧʠʥʜʝʣʴʥʦʤʫ ʥʘʧʽʚʘʚʪʦʤʘʪʽ ʟʘ ʦʜʠʥ ʧʦʚʥʠʡ ʦʙʝʨʪ ʩʪʦʣʘ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʚʽʩʽʤ ʜʝʪʘʣʝʡ. 

ʅʘ ʨʠʩ. 10.10, ʘ ʧʦʢʘʟʘʥʘ ʦʙʨʦʙʢʘ ʩʪʫʧʠʮʽ ʟʘʜʥʴʦʛʦ ʢʦʣʝʩʘ 

ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʰʝʩʪʠʰʧʠʥʜʝʣʴʥʦʤʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʽʚʘʚʪʦʤʘʪʽ ʤʦʜ. 

1282. ʆʙʨʦʙʢʘ ʟʘʛʦʪʦʚʢʠ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ (ʙʝʟ ʦʧʝʨʘʮʽʾ ʟʫʙʦʥʘʨʽʟʘʥʥʷ) 

ʥʘ ʪʘʢʦʤʫ ʞ ʥʘʧʽʚʘʚʪʦʤʘʪʽ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 10.10, ʙ. 
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ʈʠʩ. 10.10. ʇʨʠʢʣʘʜʠ ʥʘʣʘʛʦʜʞʝʥʴ ʰʝʩʪʠʰʧʠʥʜʝʣʴʥʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʥʘʧʽʚʘʚʪʦʤʘʪʘ ʜʣʷ ʦʙʨʦʙʢʠ: 

ʘ ï ʩʪʫʧʠʮʽ ʟʘʜʥʴʦʛʦ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ; 

ʙ ï ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ; 

1ï6 ï ʥʦʤʝʨʠ ʧʝʨʝʭʦʜʽʚ 

 

ɺʝʨʪʠʢʘʣʴʥʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʘʢʦʞ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ. ʋ ʪʘʢʠʭ ʚʝʨʩʪʘʪʽʚ ʩʪʽʣ ʟ 

ʜʝʪʘʣʷʤʠ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʚ ʧʘʪʨʦʥʘʭ ʘʙʦ ʫ ʮʝʥʪʨʘʭ, ʥʝ ʟʫʧʠʥʷʻʪʴʩʷ ʧʨʠ 

ʟʤʽʥʽ ʧʦʟʠʮʽʾ, ʘ ʙʝʟʫʧʠʥʥʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʦʙʝʨʪʘʥʥʷʤ ʢʦʣʦʥʠ 

ʽʟ ʩʫʧʦʨʪʘʤʠ. ɿʥʷʪʪʷ ʦʙʨʦʙʣʝʥʦʾ ʜʝʪʘʣʽ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 223 

 

 

ʥʘʩʪʫʧʥʦʾ ʟʘʛʦʪʦʚʢʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʩʪʦʣʘ ʽ ʢʦʣʦʥʠ. 

ʉʫʧʦʨʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʣʘʛʦʜʞʝʥʽ ʜʣʷ ʦʜʥʽʻʾ ʽ ʜʚʦʭ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ 

ʦʙʨʦʙʢʠ ʷʢ ʦʜʥʽʻʾ, ʪʘʢ ʽ ʜʚʦʭ ʜʝʪʘʣʝʡ (ʤʦʜʝʣʴ 1272 ï h ʝʩʪʠʰʧʠʥʜʝʣʴʥʠʡ 

ʚʝʨʩʪʘʪ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ ʜʽʘʤʝʪʨʦʤ ʜʦ 250 ʤʤ). 

 

10.3. ʊʇ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʥʘ ʪʦʢʘʨʥʠʭ 

ʘʚʪʦʤʘʪʘʭ 

 

ʊʦʢʘʨʥʽ ʘʚʪʦʤʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ ʨʽʟʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʝʪʘʣʝʡ ʽʟ ʧʨʫʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʝ ʟʘʚʜʷʢʠ ʟʥʘʯʥʠʤ 

ʨʦʟʤʽʨʘʤ ʧʘʨʪʽʡ ʜʝʪʘʣʝʡ, ʱʦ ʟʘʧʫʩʢʘʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ, ʘʚʪʦʤʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʙʝʟ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʜʥʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʯʘʩʪʦʛʦ 

ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʜʦʮʽʣʴʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʚʦʣʴʚʝʨʥʽ ʚʝʨʩʪʘʪʠ. ʋ 

ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʦʛʦ, ʟ ʝʢʦʥʦʤʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ, ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ, ʥʘ ʷʢʠʭ ʚʝʨʩʪʘʪʘʭ (ʘʚʪʦʤʘʪʘʭ, 

ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, ʨʝʚʦʣʴʚʝʨʥʠʭ ʪʦʱʦ) ʜʦʮʽʣʴʥʦ ʚʝʩʪʠ ʦʙʨʦʙʢʫ, ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʠʪʠ ʧʦʨʽʚʥʷʣʴʥʽ ʚʘʨʽʘʥʪʠ ʊʇ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽ ʥʘ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ 

ʚʝʨʩʪʘʪʽ ʽ ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʽʚ ʽ ʭʘʨʘʢʪʝʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʠʧʽʚ ʘʚʪʦʤʘʪʽʚ. ɸʚʪʦʤʘʪʠ ʙʫʚʘʶʪʴ ʦʜʥʦ- ʽ 

ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʤʠ. ʆʜʥʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʽ, ʬʘʩʦʥʥʦ-ʪʦʢʘʨʥʽ (ʟ ʧʦʟʜʦʚʞʥʽʤ ʪʦʯʽʥʥʷʤ) ʽ ʪʦʢʘʨʥʦ-

ʨʝʚʦʣʴʚʝʨʥʽ. 

ʌʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʽ ʘʚʪʦʤʘʪʠ ʤʘʶʪʴ ʜʚʘ, ʪʨʠ ʽ ʙʽʣʴʰʝ (ʜʦ ʧôʷʪʠ) 

ʨʘʜʽʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʫʧʦʨʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʫ, 

ʟ ʬʘʩʦʥʥʠʤʠ ʽ ʚʽʜʨʽʟʥʠʤʠ ʨʽʟʮʷʤʠ ʽ, ʢʨʽʤ ʪʦʛʦ, ʰʧʠʥʜʝʣʴ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦ ʦʩʽ ʧʨʫʪʢʘ ʜʣʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢ ʩʚʝʨʜʣʘ, 

ʟʝʥʢʽʚʢʠ, ʤʽʪʯʠʢʠ ʪʦʱʦ. ʐʧʠʥʜʝʣʴ, ʢʨʽʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ, ʤʘʻ ʪʘʢʦʞ 

ʦʩʴʦʚʠʡ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ. 

ʌʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʽ ʘʚʪʦʤʘʪʠ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʜʨʽʙʥʠʭ ʢʦʨʦʪʢʠʭ 

ʜʝʪʘʣʝʡ. ʅʘ ʥʠʭ ʚʠʢʦʥʫʶʪʴ ʦʙʪʦʯʫʚʘʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʚʟʜʦʚʞ ʦʩʽ 

ʜʝʪʘʣʽ, ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ ʽ ʚʽʜʨʽʟʘʥʥʷ ʜʝʪʘʣʝʡ ʚʽʜ ʧʨʫʪʢʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʾʭ ʦʙʨʦʙʢʠ. 
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ʈʠʩ. 10.11. ʇʨʠʢʣʘʜʠ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʬʘʩʦʥʥʦ-ʪʦʢʘʨʥʠʭ 

ʘʚʪʦʤʘʪʽʚ ʜʣʷ 

ʦʙʨʦʙʢʠ: 

ʘ ï ʢʦʥʽʯʥʠʭ ʽ 

ʬʘʩʦʥʥʠʭ 

ʧʦʚʝʨʭʦʥʴ; 

ʙ ï ʰʘʨʦʚʠʭ ʧʘʣʴʮʽʚ; 

ʚ ï ʜʦʚʛʠʭ ʜʝʪʘʣʝʡ 

ʰʘʨʦʚʦʾ ʬʦʨʤʠ 

 
 

ʅʘ ʨʠʩ. 10.11, ʘ ʧʦʢʘʟʘʥʘ ʦʙʨʦʙʢʘ ʢʦʥʽʯʥʦʾ ʪʘ ʬʘʩʦʥʥʦʾ ʧʦʚʝʨʭʦʥʴ 

ʬʘʩʦʥʥʠʤʠ ʨʽʟʮʷʤʠ, ʘ ʥʘ ʨʠʩ. 10.11, ʙ ï ʦʙʨʦʙʢʘ ʰʘʨʦʚʦʛʦ ʧʘʣʴʮʷ ʥʘ 

ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʠʭ ʘʚʪʦʤʘʪʘʭ. ʆʙʪʦʯʫʚʘʥʥʷ ʧʘʣʴʮʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʢʨʫʛʣʠʤʠ (ʜʠʩʢʦʚʠʤʠ) ʬʘʩʦʥʥʠʤʠ ʨʽʟʮʷʤʠ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ: 

ʧʝʨʝʜʥʽʤ 1 ʽ ʟʘʜʥʽʤ 2, ʨʽʟʴ ʥʘʨʽʟʘʻʪʴʩʷ ʧʣʘʰʢʦʶ 3. I, II, III ï ʮʝ ʥʦʤʝʨʠ 

ʧʝʨʝʭʦʜʽʚ. 

ʅʘ ʬʘʩʦʥʥʦ-ʪʦʢʘʨʥʠʭ ʘʚʪʦʤʘʪʘʭ ʽʟ ʧʦʟʜʦʚʞʥʽʤ ʪʦʯʽʥʥʷʤ 

(ʨʠʩ. 10.11, ʚ) ʦʙʨʦʙʣʷʶʪʴʩʷ ʜʨʽʙʥʽ ʜʦʚʛʽ ʜʝʪʘʣʽ ʧʨʦʩʪʦʾ ʬʦʨʤʠ. 

ʇʦʟʜʦʚʞʥʷ ʧʦʜʘʯʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʦʩʴʦʚʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʧʨʫʪʢʘ 

ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʚʩʽʻʾ ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʾ ʪʨʫʙʠ ʚ ʩʝʨʝʜʠʥʽ 

ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ. 

ʅʘ ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʠʭ ʽ ʬʘʩʦʥʥʦ-ʪʦʢʘʨʥʠʭ (ʟ ʧʦʜʦʚʞʥʽʤ ʪʦʯʽʥʥʷʤ) 

ʘʚʪʦʤʘʪʘʭ ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʨʫʪʢʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 2 ʜʦ 20 ʤʤ. ʇʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘ ʥʠʭ ʛʚʠʥʪʽʚ ʽʟ ʰʣʽʮʘʤʠ ʥʘ ʛʦʣʦʚʢʘʭ ʜʣʷ ʬʨʝʟʝ-ʨʫʚʘʥʥʷ 

ʰʣʽʮʽʚ ʚʠʢʦʨʠʩ-ʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʪʠ ʥʘ ʦʜʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʦʚʥʽʩʪʶ ʟʘʢʽʥʯʝʥʠʡ ʛʚʠʥʪ ʙʝʟ 

ʩʧʝʮʽʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʬʨʝ-ʟʝʨʫʚʘʥʥʷ ʰʣʽʮʽʚ. ʇʨʠʢ-ʣʘʜ ʩʭʝʤʠ ʦʙʨʦʙʢʠ 

ʛʚʠʥ-ʪʽʚ ʟʽ ʰʣʽʮʝʤ ʥʘ ʛʦʣʦʚʮʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴ-ʥʦʛʦ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʥʘʚʝ-ʜʝʥʠʡ ʥʘ ʨʠʩ. 10.12. 

ɿʤʽʩʪ ʧʝʨʝʭʦʜʽʚ: 1 ï ʚʽʜʢʨʠʪʠ ʧʘʪʨʦʥ; 2 ï ʚʽʜʚʝʩʪʠ ʥʘʟʘʜ ʧʝʨʝʜʥʶ 

ʙʘʙʢʫ; 3 ï ʟʘʢʨʠʪʠ ʧʘʪʨʦʥ; 4 ï ʚʽʜʚʝʩʪʠ ʚʽʜʨʽʟʥʠʡ ʨʽʟʝʮʴ 1 ʫ ʧʦʯʘʪʢʦʚʝ 

ʧʦʣʦʞʝʥʥʷ; 5 ï ʧʽʜʚʝʩʪʠ ʧʝʨʝʜʥʽʡ ʨʽʟʝʮʴ 2 ʫ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ; 6 ï 

ʧʨʦʪʦʯʠʪʠ ʧʦ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ; 7 ï ʧʘʫʟʘ; 8 ï ʚʽʜʚʝʩʪʠ ʧʝʨʝʜʥʽʡ 
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ʨʽʟʝʮʴ; 9 ï ʧʝʨʝʤʽʩʪʠʪʠ 

ʧʝʨʝʜʥʶ ʙʘʙʢʫ ʜʣʷ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʛʦʣʦʚʢʠ; 10 ï 

ʧʽʜʚʝʩʪʠ ʚʽʜʨʽʟʥʠʡ ʨʽʟʝʮʴ 1; 11 

ï ʥʘʨʽʟʘʪʠ ʨʽʟʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʟʝʥʘʨʽʟʥʦʛʦ ʧʘʪʨʦʥʘ 3; 12 ï 

ʧʦʚʦʨʦʪ ʟʘʭʚʘʪʫ 4; 13 ï ʧʦʜʘʯʘ 

ʟʘʭʚʘʪʫ ʚʧʝʨʝʜ; 14 ï ʚʽʜʨʽʟʘʪʠ 

ʜʝʪʘʣʴ; 15 ï ʚʽʜʚʝʜʝʥʥʷ ʟʘʭʚʘʪʫ 

ʟ ʜʝʪʘʣʣʶ; 16 ï ʧʦʚʦʨʦʪ ʟʘʭʚʘʪʫ 

ʚʚʝʨʭ; 17 ï ʧʨʦʨʽʟʘʥʥʷ ʰʣʽʮʘ 

ʜʝʪʘʣʽ ʰʣʽʮʴʦʚʦʶ ʬʨʝʟʦʶ 5; 18 

ï ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʰʪʦʚʭʫʚʘʯʘ 6. 

ʆʜʥʦʰʧʠʥʜʝʣʴʥʽ ʪʦʢʘʨʥʽ 

ʘʚʪʦʤʘʪʠ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʪʦʯʽʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʪʦʯʥʦʩʪʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ 

ʟʘʚʦʜʘʭ ʜʣʷ ʥʘʡʙʽʣʴʰʦʛʦ 

ʜʽʘʤʝʪʨʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʧʨʫʪʢʘ (ʤʦʜʝʣʴ 1ɸ10ʇ) ʽ 12 ʤʤ 

(ʤʦʜʝʣʴ 1ʇ12), ʢʦʞʝʥ ʟ ʧôʷʪʴʤʘ 

ʩʫʧʦʨʪʘʤʠ. 

ʊʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʽ 

ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʜʝʪʘʣʝʡ ʟ ʧʨʫʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɺʦʥʠ ʤʘʶʪʴ ʪʨʠ ʧʦʧʝʨʝʯʥʠʭ 

ʩʫʧʦʨʪʠ (ʧʝʨʝʜʥʽʡ, ʟʘʜʥʽʡ ʪʘ 

ʚʝʨʭʥʽʡ) ʽ ʨʝʚʦʣʴʚʝʨʥʫ ʛʦʣʦʚʢʫ 

ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʦ ʦʩʽ ʰʧʠʥʜʝʣʷ. ʋ 

ʨʝʚʦʣʴʚʝʨʥʽʡ ʛʦʣʦʚʮʽ ʻ ʛʥʽʟʜʘ 

(ʷʢ ʧʨʘʚʠʣʦ, ʰʽʩʪʴ) ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʚ 

ʥʠʭ ʜʝʨʞʘʚʦʢ ʽ ʦʧʨʘʚʦʢ ʟ 

ʨʽʟʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʅʘʷʚʥʽʩʪʴ, ʢʨʽʤ ʪʨʴʦʭ 

ʧʦʧʝʨʝʯʥʠʭ ʩʫʧʦʨʪʽʚ, 

ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ ʜʦʟʚʦʣʷʻ 

ʈʠʩ. 10.12. ʉʭʝʤʘ ʥʘʣʘʛʦʜʞʝʥʥʷ 
ʘʚʪʦʤʘʪʘ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʪʦʯʽʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʛʚʠʥʪʘ ʄ12 

ʇʝʨʝʭʦʜʠ  1; 2; 3 

4; 5 

6; 7 

8; 9; 10 
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12; 13; 14; 1
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226 10. ʂʦʤʧʣʝʢʩʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʦʙʨʦʙʣʷʪʠ ʜʝʪʘʣʽ ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʥʽʞ ʥʘ ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʠʭ 

ʘʚʪʦʤʘʪʘʭ. 

ʇʦʜʘʯʘ ʽ ʟʘʪʠʩʥʝʥʥʷ ʧʨʫʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʩʣʷ ʚʽʜʨʽʟʘʥʥʷ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ. ɸʚʪʦʤʘʪʠʯʥʠʡ ʨʫʭ 

ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ ʽ ʩʫʧʦʨʪʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʫʣʘʯʢʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʨʦʟʧʦʜʽʣʴʥʦʤʫ ʚʘʣʫ ʘʚʪʦʤʘʪʘ. ɿʘ ʦʜʠʥ 

ʦʙʝʨʪ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʦʜʥʘ ʜʝʪʘʣʴ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʘ ʤʦʞʥʘ ʧʦʩʣʽʜʦʚʥʦ 

ʦʙʨʦʙʠʪʠ ʜʚʽ ʜʝʪʘʣʽ. ʆʩʢʽʣʴʢʠ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʚʘʣʘ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʡ ʮʠʢʣ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪʘ, ʪʦ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʤʦʞʝ 

ʙʫʪʠ ʦʙʨʦʙʣʝʥʝ ʮʽʣʝ ʯʠʩʣʦ ʜʝʪʘʣʝʡ. ʏʘʩ ʦʜʥʦʛʦ ʦʙʝʨʪʫ ʨʦʟʧʦʜʽʣʴʥʦʛʦ 

ʚʘʣʘ, ʘ ʦʪʞʝ, ʽ ʪʨʠʚʘʣʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʘʙʦʨʦʤ ʰʝʩʪʝʨʝʥʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʨʦʟʧʦʜʽʣʴʥʠʡ ʚʘʣ ʧʨʠʚʦʜʠʪʴʩʷ 

ʚ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʰʧʠʥʜʝʣʷ ʘʚʪʦʤʘʪʘ. 

ʈʦʙʦʪʘ ʥʘ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʘʚʪʦʤʘʪʘʭ ʘʥʘʣʦʛʽʯʥʘ ʨʦʙʦʪʽ ʥʘ 

ʟʚʠʯʘʡʥʠʭ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʊʇ ʦʙʨʦʙʢʠ 

ʜʝʪʘʣʝʡ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʧʝʨʝʭʦʜʽʚ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʠʪʠ ʨʦʙʦʪʫ ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʟʘʢʨʽʧʣʝʥʠʤʠ ʚ ʨʝʚʦʣʴʚʝʨʥʽʡ 

ʛʦʣʦʚʮʽ ʪʘ ʩʫʧʦʨʪʘʭ. 

ʅʘ ʨʠʩ. 10.13 ʧʦʢʘʟʘʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʛʚʠʥʪ ʽ ʡʦʛʦ ʦʙʨʦʙʢʘ ʥʘ 

ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʦʤʫ ʘʚʪʦʤʘʪʽ. 

ɿʤʽʩʪ ʧʝʨʝʭʦʜʽʚ: 1 ï ʧʦʜʘʯʘ ʜʦ ʫʧʦʨʘ; 2 ï ʧʽʜʨʽʟʘʥʥʷ ʛʦʣʦʚʢʠ ʪʘ 

ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʫʧʽʥʽ ʩʪʨʠʞʥʷ ʧʽʜ ʨʽʟʴ ʬʘʩʦʥʥʠʤ ʨʽʟʮʝʤ 1; 3 ï 

ʧʨʦʪʦʯʫʚʘʥʥʷ ʟʘʦʢʨʫʛʣʝʥʥʷ ʛʦʣʦʚʢʠ ʨʽʟʮʝʤ 2 ʟ ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ, 

ʟʥʷʪʪʷ ʬʘʩʢʠ ʽ ʟʘʮʝʥʪʨʦʚʫʚʘʥʥʷ ʟ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ; 4 ï ʯʠʩʪʦʚʝ 

ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʨʠʞʥʷ ʟ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ; 5 ï ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʝʥʘʨʽʟʥʦʛʦ ʧʘʪʨʦʥʘ 3; 6 ï ʧʦʯʘʪʦʢ ʚʽʜʨʽʟʘʥʥʷ ʜʝʪʘʣʽ ʟ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ ʽ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʫ ʟ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ; 7 ï 

ʟʘʢʽʥʯʝʥʥʷ ʚʽʜʨʽʟʘʥʥʷ ʜʝʪʘʣʽ; 8 ï ʬʨʝʟʝʨʫʚʘʥʥʷ ʰʣʽʮʘ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʧʨʠʩʪʦʩʫʚʘʥʥʽ ï ʟʘʭʚʘʪʽ 4. 

ʊʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʽ ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʫʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʨʫʛʣʦʛʦ ʽ 

ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 12 ʜʦ 40 ʤʤ. 

ɹʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ ʙʫʚʘʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʯʦʪʠʨʠ- ʽ 

ʰʝʩʪʠʰʧʠʥʜʝʣʴʥʽ ʪʘ ʟʥʘʯʥʦ ʨʽʜʰʝ ʧôʷʪʠ- ʽ ʚʦʩʴʤʠʰʧʠʥʜʝʣʴʥʽ. ɺʦʥʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʫʪʢʽʚ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 20 ʜʦ 

100 ʤʤ. ʐʧʠʥʜʝʣʽ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʨʫʪʢʽʚ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʙʘʨʘʙʘʥʘʭ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʝʨʪʘʶʪʴʩʷ ʟ ʧʦʟʠʮʽʾ ʚ 

ʧʦʟʠʮʽʶ. ɺ ʦʜʥʽʡ ʟ ʧʦʟʠʮʽʡ ʦʙʨʦʙʣʝʥʘ ʜʝʪʘʣʴ ʚʽʜʨʽʟʘʻʪʴʩʷ ʚʽʜ ʧʨʫʪʢʘ ʽ 

ʧʨʫʪʦʢ ʧʦʜʘʻʪʴʩʷ ʜʦ ʫʧʦʨʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. 
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ɿʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ 

ʘʚʪʦʤʘʪʘʭ ʨʽʟʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʧʦʟʜʦʚʞʥʽʭ ʽ 

ʧʦʧʝʨʝʯʥʠʭ ʩʫʧʦʨʪʘʭ. ʂʽʣʴʢʽʩʪʴ ʧʦʧʝʨʝʯʥʠʭ ʩʫʧʦʨʪʽʚ ʟʚʠʯʘʡʥʦ 

ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʰʧʠʥʜʝʣʽʚ. ʂʨʽʤ ʛʦʣʦʚʥʠʭ ʰʧʠʥʜʝʣʽʚ, ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʨʫʪʢʽʚ ʘʚʪʦʤʘʪʠ ʤʘʶʪʴ ʜʚʘ ʘʙʦ ʪʨʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʰʧʠʥʜʝʣʽ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʽ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚʟʜʦʚʞ 

ʩʚʦʻʾ ʦʩʽ. ʆʩʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʰʧʠʥʜʝʣʽʚ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʦʩʷʤʠ 

ʛʦʣʦʚʥʠʭ ʰʧʠʥʜʝʣʽʚ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʰʧʠʥʜʝʣʽ ʩʣʫʞʘʪʴ ʟʚʠʯʘʡʥʦ ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ: ʩʚʝʨʜʝʣ, ʤʽʪʯʠʢʽʚ, 

ʨʽʟʝʥʘʨʽʟʥʠʭ ʩʘʤʦʨʦʟʢʨʠʚʥʠʭ ʛʦʣʦʚʦʢ ʨʽʟʮʽʚ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʦʙʪʦʯʫʚʘʥʥʷ. 

ɹʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ, ʥʽʞ 

ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ, ʘʣʝ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʥʘ ʥʠʭ ʤʝʥʰʘ, ʥʽʞ ʥʘ 

ʦʜʥʦʰʧʠʥʜʝʣʴʥʠʭ. ɿʘʟʦʨʠ ʚ ʧʦʚʦʨʦʪʥʠʭ ʙʘʨʘʙʘʥʘʭ, ʫ ʷʢʠʭ 

ʨʦʟʤʽʱʘʶʪʴʩʷ ʰʧʠʥʜʝʣʽ, ʘ ʪʘʢʦʞ ʫ ʜʽʣʠʣʴʥʠʭ ʤʝʭʘʥʽʟʤʘʭ ʩʪʚʦʨʶʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʧʦʭʠʙʢʠ ʧʨʠ ʦʙʨʦʙʮʽ. ʆʜʥʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ 



228 10. ʂʦʤʧʣʝʢʩʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʥʘ ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ ʜʦ 0,02 ʤʤ, ʘ ʜʣʷ 

ʜʝʪʘʣʝʡ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ ï ʥʘʚʽʪʴ ʜʦ 0,01 ʤʤ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʥʘ 

ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʘʚʪʦʤʘʪʘʭ ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʜʦ 0,04ï0,05 ʤʤ. 

ʆʙʨʦʙʢʘ ʜʝʪʘʣʝʡ ʥʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʘʚʪʦʤʘʪʘʭ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʤʽʞ ʦʢʨʝʤʠʤʠ ʰʧʠʥʜʝʣʷʤʠ ʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʦʙʦʪʫ ʤʽʞ ʥʠʤʠ, 

ʧʨʘʛʥʫʯʠ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʰʣʷʭʫ ʭʦʜʫ ʦʢʨʝʤʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ɿʘ ʥʦʨʤʘʣʴʥʫ ʩʭʝʤʫ ʨʦʟʧʦʜʽʣʫ ʨʦʙʽʪ ʤʽʞ ʰʧʠʥʜʝʣʷʤʠ ʥʘ 

ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʦʤʫ ʘʚʪʦʤʘʪʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʥʘʩʪʫʧʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʭʦʜʽʚ. 

ʅʘ ʧʝʨʰʦʤʫ ʰʧʠʥʜʝʣʽ ʜʝʪʘʣʴ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʪʦʯʫʶʪʴ ʧʦʧʝʨʝʜʥʴʦ 

ʘʙʦ ʟ ʧʦʟʜʦʚʞʥʴʦʛʦ ʩʫʧʦʨʪʘ ʧʨʦʭʽʜʥʠʤʠ ʨʽʟʮʷʤʠ, ʘʙʦ ʟ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʫʧʦʨʪʘ ʬʘʩʦʥʥʠʤ, ʢʨʫʛʣʠʤ ʪʘ ʽʥʰʠʤ ʨʽʟʮʷʤʠ. ʆʜʥʦʯʘʩʥʦ ʜʦʮʽʣʴʥʦ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʦʪʚʦʨʫ ʚ ʜʝʪʘʣʽ ʚʠʢʦʥʫʚʘʪʠ ʩʚʝʨʜʣʽʥʥʷ ʘʙʦ ʟʘʮʝʥʪʨʦʚʫʚʘʥʥʷ 

ʦʩʽ ʦʪʚʦʨʫ (ʧʨʠ ʜʦʚʞʠʥʽ ʡʦʛʦ ʙʽʣʴʰʝ ʜʚʦʭ ʜʽʘʤʝʪʨʽʚ). 

ʅʘ ʜʨʫʛʦʤʫ ʰʧʠʥʜʝʣʽ ʟʚʠʯʘʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ, ʘ ʽʥʦʜʽ ʡ ʯʠʩʪʦʚʝ ʦʙʪʦʯʫʚʘʥʥʷ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʰʧʠʥʜʝʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʯʠʩʪʦʚʝ ʦʙʪʦʯʫʚʘʥʥʷ, ʷʢʱʦ 

ʚʦʥʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽ 

ʷʢʱʦ ʚʦʥʦ ʥʝ ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʥʘ ʜʨʫʛʦʤʫ ʰʧʠʥʜʝʣʽ, ʘ ʪʘʢʦʞ ʽ ʥʘʨʽʟʘʥʥʷ 

ʨʽʟʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʨʽʟʝʥʘʨʽʟʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʰʧʠʥʜʝʣʽ ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʨʽʟʘʥʥʷ ʜʝʪʘʣʝʡ. 

ɿʛʘʜʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʨʽʟʝʥʘʨʽʟʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʜʦʟʚʦʣʷʶʪʴ ʥʘʜʘʪʠ ʤʽʪʯʠʢʦʚʽ 

ʦʙʝʨʪʘʥʥʷ ʚ ʪʦʤʫ ʞ ʥʘʧʨʷʤʢʫ, ʚ ʷʢʦʤʫ ʦʙʝʨʪʘʻʪʴʩʷ ʽ ʜʝʪʘʣʴ, ʘʣʝ ʟ 

ʙʽʣʴʰʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʽʪʯʠʢʦʚʽ ʥʽʙʠ 

ñʚʛʚʠʥʯʫʚʘʪʠʩʴò ʚ ʜʝʪʘʣʴ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʤʽʪʯʠʢ ʥʘʨʽʟʘʚ ʨʽʟʴ, ʯʘʩʪʦʪʘ 

ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ ʩʪʘʻ ʤʝʥʰʘ, ʥʽʞ ʫ ʜʝʪʘʣʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʽʥ 

ñʚʠʛʚʠʥʯʫʻʪʴʩʷò ʟ ʜʝʪʘʣʽ. 

ʊʘʢʽ ʨʽʟʝʥʘʨʽʟʥʽ ʧʨʠʩʪʨʦʾ ʥʝʦʙʭʽʜʥʽ, ʦʩʢʽʣʴʢʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʦʜʥʦʰʧʠʥʜʝʣʴʥʠʭ ʘʚʪʦʤʘʪʽʚ, ʜʝ ʰʧʠʥʜʝʣʽ ʤʘʶʪʴ ʟʚʦʨʦʪʥʝ ʦʙʝʨʪʘʥʥʷ, 

ʷʢʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʛʚʠʥʯʫʚʘʥʥʷ ʤʽʪʯʠʢʽʚ, ʫ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ 

ʘʚʪʦʤʘʪʘʭ ʪʘʢʝ ʧʝʨʝʤʠʢʘʥʥʷ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʽʚ ʚʽʜʩʫʪʥʻ. ʊʦʤʫ 

ñʚʛʚʠʥʯʫʚʘʥʥʷò ʽ ñʚʠʛʚʠʥʯʫʚʘʥʥʷò ʤʽʪʯʠʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʠʩʢʦʨʝʥʥʷ ʡ ʫʧʦʚʽʣʴʥʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʽʚ. 

ʏʝʨʝʟ ʪʝ, ʱʦ ʥʘʨʽʟʘʥʥʷ ʨʽʟʽ, ʘ ʪʘʢʦʞ ʨʦʟʚʝʨʪʘʥʥʷ ʦʪʚʦʨʽʚ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʤʝʥʰʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ, ʥʽʞ ʩʚʝʨʜʣʽʥʥʷ ʪʘ 

ʦʙʪʦʯʫʚʘʥʥʷ, ʪʨʝʪʽʡ ʰʧʠʥʜʝʣʴ ʫ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʠʭ ʘʚʪʦʤʘʪʽʚ ʽ 

ʯʝʪʚʝʨʪʠʡ ʘʙʦ ʧôʷʪʠʡ ʰʧʠʥʜʝʣʴ ʫ ʰʝʩʪʠʰʧʠʥʜʝʣʴʥʠʭ ʘʚʪʦʤʘʪʽʚ ʤʘʶʪʴ 

(ʯʠ ʤʦʞʫʪʴ ʤʘʪʠ) ʟʥʠʞʝʥʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ. ʇʦʜʘʯʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ 

ʦʜʥʦʛʦ ʰʧʠʥʜʝʣʷ ʤʦʞʝ ʪʘʢʦʞ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʜʘʯʝʶ ʚʩʽʻʾ 

ʛʦʣʦʚʢʠ ʚ ʮʽʣʦʤʫ. 
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ʇʦʜʘʯʫ ʢʦʞʥʦʛʦ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʟʜʽʡʩʥʶʻ ʩʘʤʦʩʪʽʡʥʠʡ ʢʫʣʘʯʦʢ. 

ʅʘ ʨʠʩ. 10.14 ʟʦʙʨʘʞʝʥʘ ʜʝʪʘʣʴ 

(ʢʦʨʧʫʩ ʩʚʽʯʢʠ ʘʚʪʦʤʦʙʽʣʷ), ʥʘ 

ʨʠʩ. 10.15, ʘ ï ʧʨʦʮʝʩ ʾʾ ʦʙʨʦʙʢʠ ʥʘ 

ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʦʤʫ ʘʚʪʦʤʘʪʽ, ʘ ʥʘ 

ʨʠʩ. 10.15, ʙ ï ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʮʽʻʾ ʞ 

ʜʝʪʘʣʽ ʥʘ ʰʝʩʪʠʰʧʠʥʜʝʣʴʥʦʤʫ 

ʘʚʪʦʤʘʪʽ. ʉʪʨʽʣʢʠ ʚʢʘʟʫʶʪʴ ʥʘʧʨʷʤʦʢ 

ʧʦʜʘʯʽ. 

ʇʦʨʽʚʥʶʶʯʠ ʦʙʠʜʚʘ ʧʨʦʮʝʩʠ 

ʦʙʨʦʙʢʠ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʠʡ ʧʝʨʝʭʽʜ ʟʘʡʤʘʻ 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʯʘʩʫ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ, 

ʥʽʞ ʫ ʜʨʫʛʦʤʫ. 

ʋ ʧʝʨʰʦʤʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʩʚʝʨʜʣʽʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʫʧʽʥʯʘʩʪʠʤ 

ʩʚʝʨʜʣʦʤ ʥʘ ʜʦʚʞʠʥʫ 33 ʤʤ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʥʘ ʜʦʚʞʠʥʫ 19 ʤʤ. ʂʨʽʤ ʪʦʛʦ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʩʚʝʨʜʣʘ ʟʜʦʨʦʞʫʻ ʽʥʩʪʨʫʤʝʥʪ ʽ ʟʥʠʞʫʻ 

ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ. 

ɺʽʪʯʠʟʥʷʥʽ ʟʘʚʦʜʠ ʚʠʧʫʩʢʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʽ 

ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʽ ʘʚʪʦʤʘʪʠ ʤʦʜ. 1240 ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʫʪʢʽʚ ʜʽʘʤʝʪʨʦʤ ʜʦ 

40 ʤʤ ʽʟ ʜʚʦʤʘ ʟʘʛʘʣʴʥʠʤʠ ʧʦʧʝʨʝʯʥʠʤʠ ʩʫʧʦʨʪʘʤʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʪʦʢʘʨʥʽ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʽ (ʯʦʪʠʨʠʧʦʟʠʮʽʡʥʽ) ʘʚʪʦʤʘʪʠ ʤʦʜ. 1240-4, 

1265ʄ4 ʽ 1ɸ290-4 ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʫʪʢʽʚ ʘʙʦ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ 40, 65, 100 ʤʤ, ʱʦ ʤʘʶʪʴ ʧʦ ʯʦʪʠʨʠ ʧʦʧʝʨʝʯʥʠʭ ʩʫʧʦʨʪʠ ʽ ʧʦ ʦʜʥʦʤʫ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʩʫʧʦʨʪʫ. 

ʐʝʩʪʠʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ ʤʦʜʝʣʝʡ 1240-6, 1265 ʽ 1265ʄ6 ʽ 

1ɸ290-6, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʟʘʚʦʜʘʤʠ, ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʧʨʫʪʢʽʚ ʜʽʘʤʝʪʨʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 40, 65 ʽ 100 ʤʤ. ɺʦʥʠ ʤʘʶʪʴ 

ʧʦ ʰʽʩʪʴ ʧʦʧʝʨʝʯʥʠʭ ʽ ʧʦ ʦʜʥʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʩʫʧʦʨʪʫ. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ, ʜʦʩʠʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʚʦʩʴʤʠʰʧʠʥʜʝʣʴʥʽ 

ʘʚʪʦʤʘʪʠ ʤʦʜ. 1ɸ240-8, 1265ʄ8 ʽ 1ɸ290-8 ʟ ʧʦʜʚʽʡʥʠʤ ʽʥʜʝʢʩʫʚʘʥʥʷʤ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʫʪʢʽʚ ʜʽʘʤʝʪʨʦʤ ʜʦ 40, 65 ʽ 100 ʤʤ. 

ʈʠʩ. 10.14. ɼʝʪʘʣʴ-ʢʦʨʧʫʩ 

ʩʚʽʯʢʠ 

ʜʚʠʛʫʥʘ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ 

ʥʘ ʘʚʪʦʤʘʪʽ 
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ʈʠʩ. 10.15. ʅʘʣʘʛʦʜʞʝʥʥʷ ʯʦʪʠʨʠ- (ʘ) ʪʘ ʰʝʩʪʠʰʧʠʥʜʝʣʴʥʦʛʦ 

(ʙ) ʘʚʪʦʤʘʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʢʦʨʧʫʩʫ ʩʚʽʯʢʠ ʜʚʠʛʫʥʘ: 

IïVI ï ʥʦʤʝʨʠ ʰʧʠʥʜʝʣʽʚ 

 

10.4. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʉʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʥʘ 

ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʪʦʢʘʨʥʦʾ ʛʨʫʧʠ 
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2. ʂʦʤʧʣʝʢʩʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʥʘ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ 

3. ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʪʘ ʥʘʣʘʜʢʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʽʡ ʦʙʨʦʙʮʽ ʜʝʪʘʣʝʡ ʥʘ 

ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

4. ʂʦʤʧʣʝʢʩʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʦʥʴ ʥʘ ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ. 

5. ʇʨʠʢʣʘʜʠ ʥʘʣʘʜʦʢ ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʽʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

6. ʉʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʥʘ 

ʪʦʢʘʨʥʠʭ ʘʚʪʦʤʘʪʘʭ. 

7. ʇʨʠʢʣʘʜʠ ʥʘʣʘʜʦʢ ʪʦʢʘʨʥʠʭ ʘʚʪʦʤʘʪʽʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 
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11.1. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ 

 

11.1.1. ˒ ̨̨̨̖̘̌̆̋̓̑̏̍̎ ̓́ ̨̨̘̆̌̆̋̓̑̏̈̉̎̕ ̍̆̓̏̅̉ ̏̂̑̏̂̋̉ 

 

ɼʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 

(ɽʍʌʄʆ) ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ ʟʤʽʥʠ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ, ʰʦʨʩʪʢʦʩʪʽ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʡʦʛʦ ʨʦʟʨʷʜʽʚ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ, ʝʣʝʢʪʨʦʥʥʦʛʦ ʘʙʦ ʦʧʪʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʣʘʟʤʦʚʦʛʦ 

ʩʪʨʫʤʝʥʷ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ ʪʘ 

ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʦʛʦ ʝʬʝʢʪʫ. ʂʣʘʩʠʬʽʢʘʮʽʷ ɽʍʌʄʆ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʷʚʠʱ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʥʘ ʟʘʛʦʪʦʚʢʫ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʨʫʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 11.1. 

ɹʽʣʴʰʽʩʪʴ ʧʨʦʮʝʩʽʚ ʽ ʦʧʝʨʘʮʽʡ ɽʍʌʄʆ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʜʘʣʝʥʥʷʤ ʟ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ ʧʨʠʧʫʩʢʫ. ʊʘʢʽ 

ʧʨʦʮʝʩʠ ʪʘ ʦʧʝʨʘʮʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ. ɼʝʷʢʽ ʧʨʦʮʝʩʠ 

ɽʍʌʄʆ ʟʜʽʡʩʥʶʶʪʴʩʷ ʙʝʟ ʟʥʷʪʪʷ ʧʨʠʧʫʩʢʫ ʟ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ, 

ʪʦʤʫ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʙʝʟʨʦʟʤʽʨʥʦʾ (ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ) ʦʙʨʦʙʢʠ. 

ɽʍʌʄʆ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʚʝʜʝʥʠʤʠ ʥʠʞʯʝ ʦʩʥʦʚʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴ ʾʭ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʩʠʣʦʚʦʤʫ ʚʧʣʠʚʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ 

ʟʘʛʦʪʦʚʢʫ, ʘ ʩʘʤʝ: 

1) ʟʜʽʡʩʥʝʥʥʷʤ ʦʙʨʦʙʢʠ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʪʘ ʥʝʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʨʘʢʪʠʯʥʦ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʙʝʟ ʧʨʠʢʣʘʜʘʥʥʷ ʟʥʘʯʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʟʫʩʠʣʴ ʪʘ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʦʙʨʦʙʣʷʶʯʦʾ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘ ʟ 

ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ; 

2) ʙʽʣʴʰʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʤʽʥʠ ʬʦʨʤʠ, 

ʨʦʟʤʽʨʽʚ, ʰʦʨʩʪʢʦʩʪʽ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʟʘʛʦʪʦʚʦʢ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʦʧʝʨʘʮʽʾ ʤʘʰʠʥʦ- ʪʘ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ; 

3) ʦʜʝʨʞʘʥʥʷʤ ʩʢʣʘʜʥʠʭ ʟʘ ʬʦʨʤʦʶ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ ʧʨʠ 
ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʽʡ ʢʽʥʝʤʘʪʠʮʽ ʧʨʦʮʝʩʽʚ; 

4) ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʟʘʣʝʞʥʽʩʪʶ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʮʝʩʽʚ ʚʽʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; 
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5) ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʦʶ ʟʤʽʥʦʶ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʨʠ ʷʢʽʡ ʥʝ 

ʧʦʪʨʽʙʥʦ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʤʽʥʠ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ,  

ʦʩʥʘʱʝʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ; 

6) ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʽʚ ʪʘ 

ʦʧʝʨʘʮʽʡ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʝʪʘʣʝʡ; 

7)  ʚʽʜʥʦʩʥʦʶ ʧʨʦʩʪʦʪʦʶ, ʥʠʟʴʢʦʶ ʩʦʙʽʚʘʨʪʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ 

ʩʪ̔ʡʢʽʩʪʶ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘ ʽʥʦʜʽ ʡ ʚʽʜʩʫʪʥʽʩʪʶ ʾʭ 

ʟʥʦʰʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʮʠʤ ʤʝʪʦʜʘʤ ʚʣʘʩʪʠʚʽ ʡ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ: 

1) ʧʽʜʚʠʱʝʥʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʧʨʠ ʨʽʚʥʦʟʥʘʯʥʠʭ ʟ 
ʤʝʭʘʥʦʦʙʨʦʙʢʦʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

2) ʚʽʜʥʦʩʥʘ ʛʨʦʤʽʟʜʢʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʦʩʥʘʱʝʥʥʷ; 

3) ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ɼʣʷ ʦʨʽʻʥʪʦʚʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ɽʍʌʄʆ ʥʘ 

ʨʠʩ.11.2 ʪʘ ʚ ʪʘʙʣ. 11.1 ʥʘʚʝʜʝʥʽ ʟʘʛʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʝʷʢʠʭ ʟ ʥʠʭ. 

 

11.1.2. ˒ ̨̨̖̘̌̆̋̓̑̏̍̎́ ̏̂̑̏̂̋́ 

 

ʇʽʜ ʨʦʟʤʽʨʥʦʶ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ (ɽʍʆ) ʨʦʟʫʤʽʶʪʴ ʧʨʦʮʝʩ 

ʦʜʝʨʞʘʥʥʷ ʽʟ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʽ ʥʝʦʙʭʽʜʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʘʥʦʜʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʤʝʪʘʣʫ. ɸʥʦʜʥʝ ʨʦʟʯʠʥʝʥʥʷ ʤʦʞʝ ʧʨʦʪʽʢʘʪʠ ʚ 

ʝʣʝʢʪʨʦʣʽʪʘʭ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʚʦʜʷʥʠʭ ʨʦʟʯʠʥʘʭ ʭʣʦʨʠʜʫ 

ʥʘʪʨʽʶ, ʥʽʪʨʘʪʫ ʥʘʪʨʽʶ ʪʦʱʦ. ʎʽ ʩʦʣʽ ʜʝʰʝʚʽ ʪʘ ʥʝʰʢʽʜʣʠʚʽ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. ʇʽʜ ʜʽʻʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʣʽʪʽ 

ʤʘʪʝʨʽʘʣ ʘʥʦʜʘ ʨʦʟʯʠʥʷʻʪʴʩʷ ʪʘ ʫ ʚʠʛʣʷʜʽ ʧʨʦʜʫʢʪʽʚ ʦʙʨʦʙʢʠ 

(ʥʝʨʦʟʯʠʥʥʠʡ ʛʽʜʨʦʢʩʠʜ) ʚʠʥʦʩʠʪʴʩʷ ʽʟ ʧʨʦʤʽʞʢʫ ʧʦʪʦʢʦʤ ʝʣʝʢʪʨʦʣʽʪʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʫʪʚʦʨʶʻʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʠʡ ʢʠʩʝʥʴ, ʱʦ ʚʠʜʘʣʷʻʪʴʩʷ 

ʚ ʘʪʤʦʩʬʝʨʫ. ʂʘʪʦʜ, ʷʢʠʡ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʥʝ ʟʥʦʰʫʻʪʴʩʷ, ʱʦ ʻ ʦʜʥʠʤ ʟ 

ʧʦʟʠʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ɽʍʆ. ʅʘ ʢʘʪʦʜʽ ʚʠʜʽʣʷʻʪʴʩʷ ʛʘʟ ï 

ʚʦʜʝʥʴ. 

ʄʝʪʦʜʠ ɽʍʆ ʜʦʟʚʦʣʷʶʪʴ ʦʯʠʱʘʪʠ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ ʦʢʠʩʣʽʚ, ʽʨʞʽ, ʞʠʨʦʚʠʭ ʧʣʽʚʦʢ ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʘ 

ʪʘʢʦʞ ʟʛʣʘʜʞʫʚʘʪʠ, ʜʦʚʦʜʠʪʠ, ʰʣʽʬʫʚʘʪʠ ʽ ʧʦʣʽʨʫʚʘʪʠ ʧʦʚʝʨʭʥʽ 

ʟʘʛʦʪʦʚʦʢ. 

ʋ ʧʨʦʮʝʩʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʧʦʣʽʨʫʚʘʥʥʷ ʧʨʠ ʘʥʦʜʥʦʤʫ ʨʦʟʯʠʥʝʥʥʽ 

ʤʝʪʘʣʫ, ʪʦʙʪʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚ ʨʦʟʯʠʥ ʤʝʪʘʣʫ ʟ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʘ 

(ʘʥʦʜʘ), ʟôʻʜʥʘʥʦʛʦ ʟ ʧʦʟʠʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʩʪʨʫʤʫ, ʥʘ ʧʦʚʝʨʭʥʽ  
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ʟʘʛʦʪʦʚʢʠ, ʷʢʘ ʧʦʣʽʨʫʻʪʴʩʷ, ʫʪʚʦʨʶʻʪʴʩʷ ʚôʷʟʢʘ ʧʣʽʚʢʘ ʩʦʣʝʡ. ɺʦʥʘ 

ʟʘʭʠʱʘʻ ʤʽʢʨʦʟʘʧʘʜʠʥʠ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʧʦʣʽʨʫʻʪʴʩʷ, ʚʽʜ ʜʽʾ ʩʪʨʫʤʫ, ʘʣʝ ʥʝ 

ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʯʠʥʝʥʥʶ ʚʠʩʪʫʧʽʚ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʽʤʘʥʥʷ ʤʝʪʘʣʫ 

ʩʢʣʘʜʘʻ 3ï10 ʤʢʤ/ʭʚ. ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʜʘʥʦʛʦ ʯʘʩʫ 

ʟʥʽʤʘʥʥʷ: ʜʣʷ ʯʦʨʥʠʭ ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ï 4ï10 ʭʚ, ʜʣʷ ʣʝʛʢʠʭ ʩʧʣʘʚʽʚ 

ï 3ï5 ʭʚ. ɼʦʩʷʞʥʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ï ʚ ʤʝʞʘʭ 7ï8-ʛʦ ʢʚʘʣʽʪʝʪʽʚ, 

ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ï ʚ ʤʝʞʘʭ ʚʽʜ 2,5 ʜʦ 0,04 ʤʢʤ ʟʘ ʢʨʠʪʝʨʽʻʤ Ra. 

ʗʢʱʦ ʥʘ ʢʨʦʤʮʽ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʪʚʦʨʠʪʠ ʧʽʜʚʠʱʝʥʫ 

ʱʽʣʴʥʽʩʪʴ ʩʪʨʫʤʫ ʽ ʮʠʤ ʩʘʤʠʤ ʧʽʜʩʠʣʠʪʠ ʧʨʦʮʝʩ ʨʦʟʯʠʥʝʥʥʷ ʮʽʻʾ 

ʜʽʣʷʥʢʠ, ʪʦ ʤʦʞʣʠʚʝ ʝʣʝʢʪʨʦʭʽʤʽʯʥʝ ʟʘʪʦʯʫʚʘʥʥʷ ʨʽʟʘʣʴʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʌʽʟʠʯʥʽ ʷʚʠʱʘ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʠ ɽʍʆ, ʤʦʞʥʘ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ 

ʟʤʽʥʦʶ ʩʠʣʠ ʩʪʨʫʤʫ I ʽ ʥʘʧʨʫʛʠ U ʫ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ (ʨʠʩ. 11.3). ʅʘ 

ʜʽʣʷʥʮʽ ɸɹ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʥʘʧʨʫʛʠ U 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ 

ʩʪʨʫʤʫ. ʎʝ ʘʢʪʠʚʥʘ ʟʦʥʘ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʯʠʥʝʥʥʷʤ 

ʝʣʝʤʝʥʪʽʚ ʩʧʣʘʚʫ ʟʘʛʦʪʦʚʢʠ ʟ 

ʥʠʟʴʢʦʶ ʚʘʣʝʥʪʥʽʩʪʶ. ʉʠʣʘ ʩʪʨʫʤʫ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʥʝʚʝʣʠʢʽ. ʅʘ 

ʜʽʣʷʥʮʽ ɹɺ ʨʽʩʪ ʥʘʧʨʫʛʠ ʚʠʢʣʠʢʘʻ 

ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ. ʅʘʩʪʫʧʘʻ 

ʧʘʩʠʚʘʮʽʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʫʪʚʦʨʝʥʥʷ ʥʘ ʥʽʡ ʦʢʩʠʜʥʦʾ ʧʣʽʚʢʠ. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʧʨʫʛʠ ʨʦʩʪʝ ʪʦʚʱʠʥʘ ʦʢʩʠʜʥʦʾ ʧʣʽʚʢʠ, ʱʦ ʤʘʻ ʙʽʣʴʰʠʡ 

ʦʧʽʨ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ (ʜʽʣʷʥʢʘ ɺɻ) ʩʠʣʘ ʩʪʨʫʤʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘ ʧʦʪʽʤ ʟʥʦʚʫ ʧʦʯʠʥʘʻ ʨʦʩʪʠ (ʜʽʣʷʥʢʘ ɻɼ). ʎʷ 

ʜʽʣʷʥʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʝʧʘʩʠʚʥʦʶ ʦʙʣʘʩʪʶ. ʋ ʥʽʡ ʘʪʦʤʠ ʤʝʪʘʣʽʚ 

ʧʝʨʝʭʦʜʷʪʴ ʚ ʽʦʥʠ ʚʠʱʦʾ ʚʘʣʝʥʪʥʦʩʪʽ. ʄʦʞʥʘ ʦʜʝʨʞʘʪʠ ʙʽʣʴʰʫ ʩʠʣʫ 

ʩʪʨʫʤʫ ʡ ʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ ʨʦʟʯʠʥʝʥʥʷ ʤʝʪʘʣʫ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʟʙʽʣʴʰʝʥʥʽ ʤʦʞʣʠʚʽ ʝʣʝʢʪʨʠʯʥʽ ʧʨʦʙʦʾ ʤʝʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʤʽʞʢʫ. 

ʆʩʥʦʚʥʠʤʠ ʩʭʝʤʘʤʠ ɽʍʆ ʻ ʥʘʩʪʫʧʥʽ. ʇʨʠ ʦʙʨʦʙʮʽ ʥʝʨʫʭʦʤʠʤ 

ʝʣʝʢʪʨʦʜʦʤ (ʨʠʩ. 11.4) ʦʜʝʨʞʫʶʪʴ ʤʽʩʮʝʚʽ ʧʦʣʝʛʰʝʥʥʷ ʚ ʜʝʪʘʣʷʭ, 

ʦʪʚʦʨʽʚ ʚ ʤʘʪʝʨʽʘʣʘʭ, ʚʠʜʘʣʷʶʪʴ ʟʘʜʠʨʢʠ, ʩʢʨʫʛʣʷʶʪ ʛʦʩʪʨʽ ʢʨʦʤʢʠ. 

ʅʝʦʙʭʽʜʥʫ ʬʦʨʤʫ ʧʦʛʣʠʙʣʝʥʥʷ ʘʙʦ ʦʪʚʦʨʫ ʦʜʝʨʞʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʥʝʩʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʜʠ ʰʘʨʫ ʜʽʝʣʝʢʪʨʠʢʘ. 

ʎʝʡ ʧʨʦʮʝʩ ʥʝʩʪʘʣʠʡ, ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ ʚʘʞʢʦ ʨʦʟʨʘʭʫʚʘʪʠ ʪʘ 

ʫʧʨʘʚʣʷʪʠ ʥʠʤʠ. 
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ʈʠʩ. 11.3. ʉʭʝʤʘ ʟʘʣʝʞʥʦʩʪʽ 

ʩʠʣʠ ʩʪʨʫʤʫ ʚʽʜ 

ʥʘʧʨʫʛʠ ʧʨʠ ɽʍʆ 
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ʈʠʩ. 11.4. ʉʭʝʤʘ ɽʍʆ ʧʨʠ ʦʙʨʦʙʮʽ 

ʥʝʨʫʭʦʤʠʤ 

ʝʣʝʢʪʨʦʜʦʤ:  

1 - ʝʣʝʢʪʨʦʜï

ʽʥʩʪʨʫʤʝʥʪ; 

2 - ʟʘʛʦʪʦʚʢʘ; 

3 - ʜʽʝʣʝʢʪʨʠʢ 

ʇʨʠ ʧʨʦʰʠʚʘʥʥʽ ʟʘʛʣʠʙʣʝʥʴ, ʧʣʦʱʠʥ, ʦʪʚʦʨʽʚ (ʨʠʩ. 11.5), 

ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪ ʤʘʻ ʦʜʠʥ ʨʦʙʦʯʠʡ ʨʫʭ - ʧʦʩʪʫʧʘʣʴʥʠʡ (ʰʚʠʜʢʽʩʪʴ 

V )̔. 
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ʘ)     ʙ) 

ʈʠʩ. 11.5. ʉʭʝʤʘ ɽʍʆ ʧʨʠ ʧʨʦʰʠʚʘʥʥʽ ʧʦʛʣʠʙʣʝʥʴ, ʧʣʦʱʠʥ, ʦʪʚʦʨʽʚ: 

ʘ ï ʩʧʨʦʱʝʥʘ; 

ʙ ï ʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʘ: 

1 ï ʟʘʛʦʪʦʚʢʘ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ (ʘʥʦʜ); 

2 ï ʧʨʠʪʠʩʢʘʯ; 

3 ï ʧʦʨʦʞʥʠʥʘ ʜʣʷ ʝʣʝʢʪʨʦʜʘ; 

4 ï ʣʘʪʫʥʥʘ ʪʨʫʙʢʘ (ʢʘʪʦʜ); 

5 ï ʧʽʜʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʣʽʪʫ; 

6 ï ʚʽʜʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʣʽʪʫ; 

7 ï ʦʪʚʽʨ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ 

 

ʉʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʟʦʨʫ ʧʽʜʪʨʠʤʫʻ ʧʦʩʪʽʡʥʠʡ ʤʽʞʝʣʝʢʪʨʦʜʥʠʡ 

ʟʘʟʦʨ S. ʏʝʨʝʟ ʤʽʞʝʣʝʢʪʨʦʜʥʠʡ ʟʘʟʦʨ ʧʨʦʢʘʯʫʶʪʴ ʝʣʝʢʪʨʦʣʽʪ ʟʽ 

ʰʚʠʜʢʽʩʪʶ Vʝ. 

ʉʪʚʦʨʝʥʥʷ ʤʽʩʮʝʚʦʾ ʝʣʝʢʪʨʦʣʽʟʥʦʾ ʚʘʥʥʠ ʤʽʞ ʪʦʨʮʝʤ ʣʘʪʫʥʥʦʾ 

ʪʨʫʙʢʠ (ʢʘʪʦʜʘ) ʽ ʧʦʚʝʨʭʥʝʶ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ (ʘʥʦʜʘ) ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʟʜʽʡʩʥʝʥʥʷ ʘʥʦʜʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʜʽʣʷʥʢʠ, 

ʦʙʤʝʞʝʥʦʾ ʪʨʫʙʢʦʶ, ʪʦʙʪʦ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʧʨʦʰʠʚʘʥʥʷ 

ʦʪʚʦʨʫ. ʇʨʦʰʠʚʘʥʥʷ ʧʨʦʪʽʢʘʻ ʧʨʠ ʚʝʣʠʢʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʽʤʘʥʥʷ 
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ʤʝʪʘʣʫ (500ï2000 ʤʢʤ/ʭʚ) ʽ ʟʘʙʝʟʧʝʯʫʻ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʚ ʤʝʞʘʭ Ra 

=(5 ... 1,25) ʤʢʤ. 

ɿʘ ʮʠʤ ʞʝ ʧʨʠʥʮʠʧʦʤ, ʟʤʽʥʶʶʯʠ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ ʢʘʪʦʜʥʦʾ ʪʨʫʙʢʠ, 

ʤʦʞʣʠʚʝ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʦʪʚʦʨʽʚ ʨʽʟʥʠʭ ʬʦʨʤ ʽ 

ʨʦʟʤʽʨʽʚ. 

ʊʦʯʽʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʝʣʝʢʪʨʦʜ ʚʠʢʦʥʫʻ 

ʨʦʣʴ ʨʽʟʮʷ, ʘʣʝ ʥʝ 

ʢʦʥʪʘʢʪʫʻ ʽʟ 

ʟʘʛʦʪʦʚʢʦʶ, ʪʘ 

ʧʝʨʝʙʫʚʘʻ ʥʘ ʚʽʜʩʪʘʥʽ 

ʟʘʟʦʨʫ. 

ʇʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ 

ʟʦʚʥʽʰʥʽʭ ʪʘ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ (ʨʠʩ. 11.6) ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪ 1 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜ̔ ʝʣʝʢʪʨʠʯ-ʥʠʭ ʝʣʝʤʝʥʪʽʚ 3 ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʥʦʩʥʦ ʟʘʛʦʪʦʚʢʠ 2, ʱʦ ʤʘʻ 

ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʽ ʧʦʚʝʨʭʥʽ, ʧʦ ʷʢʠʭ ʤʦʞʥʘ ʡʦʛʦ ʙʘʟʫʚʘʪʠ. 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʜʽʡʩʥʶ-ʶʪʴ ʧʨʠ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʽʩʪʨʫʤʝʥ-

ʪʘ, ʽʥʦʜʽ ʟ ʦʙʝʨʪʘʥʥʷʤ. ɿʘ ʪʘʢʦʶ ʩʭʝʤʦʶ ʚʠʢʦʥʫʶʪʴ ʯʠʩʪʦʚʫ ʦʙʨʦʙʢʫ 

ʦʪʚʦʨʽʚ, ʥʘʨʽʟʘʥʥʷ ʨʽʟʝʡ, ʰʣʽʮʽʚ, ʛʚʠʥʪʦʚʠʭ ʢʘʥʘʚʦʢ. 

ʈʦʟʨʽʟʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʻ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʠʩʢʦʤ, 

ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʘʙʦ ʜʨʦʪʦʤ. ʅʝʦʙʭʽʜʥʘ ʫʤʦʚʘ - ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʣʦʩʪʽ 

ʟʘʟʦʨʫ. 

ʇʨʠ ʨʫʩʽ ʢʘʪʦʜʘ 1 (ʜʠʩʢʘ ʘʙʦ ʩʪʨʽʯʢʠ) (ʨʠʩ. 11.7), ʷʢʠʡ ʜʦʪʠʢʘʻʪʴʩʷ 

ʧʽʜ ʪʠʩʢʦʤ ʯʝʨʝʟ ʧʣʽʚʢʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ, ʜʦ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʫ, ʷʢʠʡ 

ʨʦʟʨʽʟʘʻʪʴʩʷ 2 (ʘʥʦʜʘ), ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʝ ʨʫʡʥʫʚʘʥʥʷ ʤʝʪʘʣʫ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʣʴʥʦʾ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʪʘ ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʦʾ ʜʽʾ ʩʪʨʫʤʫ, 

ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʤʽʞ ʤʘʪʝʨʽʘʣʦʤ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ, ʽ ʜʠʩʢʦʤ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʦʜʷʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʨʽʜʢʦʛʦ ʩʢʣʘ 3. ʇʨʠ ʨʦʟʨʽʟʘʥʥʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʽʤʘʥʥʷ ʤʝʪʘʣʫ ʩʢʣʘʜʘʻ 2000ï6000 ʤʤ/ʭʚ, ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ï ʜʦ 10ï9-

ʛʦ ʢʚʘʣʽʪʝʪʫ, ʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ï ʚ ʤʝʞʘʭ Ra = (160ï40) ʤʢʤ. 

ʇʨʠ ʘʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʦʤʫ ʜʦʚʙʘʥʥʽ ʩʧʨʷʤʦʚʘʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ʤʝʪʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʦʞ ʧʽʜ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʶ ʪʘ ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʦʶ 

ʜʽʻʶ ʩʪʨʫʤʫ, ʧʨʠʯʦʤʫ ʢʘʪʦʜʦʤ ʻ ʽʥʩʪʨʫʤʝʥʪ, ʘ ʘʥʦʜʦʤ ï ʦʙʨʦʙʣʶʚʘʥʠʡ 

ʤʝʪʘʣ. ʇʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ ʦʙʨʦʙʢʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʥʽʤʘʥʥʷ ʤʝʪʘʣʫ 
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ʈʠʩ. 11.6 ʉʭʝʤʘ ʧʨʦʮʝʩʫ ɽʍʆ ʧʨʠ 

ʧʨʦʪʷʛʫʚʘʥʥʽ ʟʦʚʥʽʰʥʽʭ ʪʘ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ: 

1 - ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪ; 

2 - ʟʘʛʦʪʦʚʢʘ; 

3 - ʜʽʝʣʝʢʪʨʠʯʥʽ ʝʣʝʤʝʥʪʠ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 239 

 

 

ʩʢʣʘʜʘʻ 50ï250 ʤʤ/ʭʚ ʧʨʠ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʽ 

ʰʦʨʩʪʢʦʩʪʽ Ra ² 2,5 ʤʢʤ. 
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ʈʠʩ. 11.7. ʉʭʝʤʘ ʘʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʦʛʦ 

ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ: 

1 ï ʨʽʟʘʣʴʥʠʡ ʜʠʩʢ (ʘʥʦʜ); 

2 ï ʤʝʪʘʣ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ 

(ʢʘʪʦʜ); 

3 ï ʨʦʟʯʠʥ (ʥʘʧʨʠʢʣʘʜ, ʨʽʜʢʝ 

ʩʢʣʦ) 

 

ɸʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʦʞ 

ʚʠʢʽʥʯʫʚʘʣʴʥʝ ʽ ʧʨʠʪʠʨʘʣʴʥʝ ʰʣʽʬʫʚʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 

ʧʦʣʷʛʘʻ ʚ ʤʝʭʘʥʽʯʥʦʤʫ ʚʠʜʘʣʝʥʥʽ ʧʣʽʚʦʢ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ (ʘʥʦʜʘ), ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ ʤʽʞ ʡʦʛʦ 

ʧʦʚʝʨʭʥʝʶ ʽ ʧʦʤʽʱʝʥʦʶ ʚ ʝʣʝʢʪʨʦʣʽʪʽ ʧʣʘʩʪʠʥʢʦʶ (ʢʘʪʦʜʦʤ). 

ɯʥʩʪʨʫʤʝʥʪ, ʱʦ ʚʠʜʘʣʷʻ ʧʣʽʚʢʫ, ʻ ʝʣʝʢʪʨʦʥʝʡʪʨʘʣʴʥʠʤ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʟʥʽʤʘʥʥʷ ʤʝʪʘʣʫ ʩʢʣʘʜʘʻ 2ï6 ʤʤ3/ʭʚ, ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ï 6ï7 ʢʚʘʣʽʪʝʪ, 

ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ï 0,26ï0,08 ʤʢʤ ʟʘ Ra.  

ɽʣʝʢʪʨʦʪʝʨʤʽʯʥʠʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚʠʜʽʣʷʪʠ ʪʝʧʣʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦ ʟʘʤʢʥʫʪʦʤʫ 

ʣʘʥʮʶʛʫ. 

ʆʩʢʽʣʴʢʠ ʩʪʫʧʽʥʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʠʡ ʦʧʦʨʫ ʣʘʥʮʶʛʘ, ʪʦ 

ʥʘ ʜʽʣʷʥʢʘʭ ʦʧʦʨʫ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʋ ʤʽʩʮʷʭ 

ʢʦʥʪʘʢʪʫ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʤʦʞʝ ʨʦʟʽʛʨʽʚʘʪʠ, ʨʦʟʤôʷʢʰʫʚʘʪʠ ʽ ʥʘʚʽʪʴ 

ʧʣʘʚʠʪʠ ʤʝʪʘʣ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʛʣʘʜʞʫʚʘʪʠ 

ʧʦʚʝʨʭʥʽ, ʚʠʜʘʣʷʪʠ ʤʝʪʘʣ, ʥʘʥʦʩʠʪʠ ʡʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ, ʧʨʦʰʠʚʘʪʠ 

ʦʪʚʦʨʠ, ʧʨʦʨʽʟʘʪʠ ʧʘʟʠ, ʘ ʪʘʢʦʞ ʟʘʪʦʯʫʚʘʪʠ ʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʭʦʜʫ ʧʨʦʮʝʩʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʰʪʫʯʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʎʠʤ ʞʝ ʤʝʪʦʜʦʤ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ ʥʘʧʣʘʚʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʥʦʩʠʪʴʩʷ ʰʘʨ ʤʝʪʘʣʫ ʥʘ ʟʘʛʦʪʦʚʢʫ ʰʣʷʭʦʤ ʧʣʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʥʦʛʦ 

ʜʨʦʪʫ ʪʝʧʣʦʤ, ʷʢʝ ʚʠʜʽʣʷʻʪʴʩʷ ʧʨʠ ʢʦʥʪʘʢʪʽ ʝʣʝʢʪʨʦʜʘ ʽʟ ʟʘʛʦʪʦʚʢʦʶ ʚ 

ʩʪʨʫʤʝʥʽ ʨʽʜʠʥʠ. 

ɼʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʽʚ ɽʍʆ ʭʘʨʘʢʪʝʨʥʘ ʥʘʩʪʫʧʥʘ ʪʦʯʥʽʩʪʴ, ʱʦ 

ʤʦʞʝ ʜʦʩʷʛʘʪʠʩʴ: 

- ʧʨʠ ʥʝʨʫʭʦʤʦʤʫ ʝʣʝʢʪʨʦʜʽ ʽʟ ʛʣʠʙʠʥʦʶ ʦʙʨʦʙʢʠ ʜʦ 0,2...0,5 ʤʤ 

ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʝʨʘ ʣʦʧʘʪʦʢ ʦʜʝʨʞʫʚʘʥʘ ʧʦʭʠʙʢʘ - 0,1...0,6 ʤʤ; 



240 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

- ʧʨʠ ʧʨʦʰʠʚʘʥʥʽ ʜʨʽʙʥʠʭ ʦʪʚʦʨʽʚ (d < 2 ʤʤ) - ʧʦ 9...10 ʢʚʘʣʽʪʝʪʫ; 

- ʧʨʠ ʦʙʨʦʙʮʽ ʧʦʨʦʞʥʠʥ ʽ ʨʦʟʨʽʟʫʚʘʥʥʽ ʜʝʪʘʣʝʡ - ʧʦ 12...14 

ʢʚʘʣʽʪʝʪʫ. 

ʆʜʝʨʞʫʚʘʥʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʧʨʠ ɽʍʆ: 

- ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ - Ra = 0,32...0,1 ʤʢʤ; 

- ʥʝʨʞʘʚʽʶʯʠʭ ʩʪʘʣʝʡ, ʩʧʣʘʚʽʚ - Ra = 1,25...0,32 ʤʢʤ; 

- ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ - Ra = 2,5...1,25 ʤʢʤ; 

- ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ - Ra = 2,5...0,63 ʤʢʤ. 

 

11.1.3. ˒ ̨̌̆̋̓̑̏̆̑̏̈̊̎́ ̏̂̑̏̂̋́ 

 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʢʘ (ɽɽʆ) ʧʦʻʜʥʫʻ ʛʨʫʧʫ ʤʝʪʦʜʽʚ, ʟʘʩʥʦʚʘʥʠʭ 

ʥʘ ʟʤʽʥʽ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ, ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ 

ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʨʷʜʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʨʦʟʽʾ ï ʨʫʡʥʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʤʽʞ ʥʠʤʠ ʝʣʝʢʪʨʠʯʥʠʭ ʨʦʟʨʷʜʽʚ. 

ʋ ʧʨʦʮʝʩʘʭ ɽɽʆ ʤʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ ʧʣʘʚʠʪʴʩʷ ʪʘ/ʘʙʦ 

ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʡ ʚʠʜʘʣʷʻʪʴʩʷ ʚ ʨʽʜʢʦʤʫ ʪʘ/ʘʙʦ ʧʘʨʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ɽɽʆ ʽʥʩʪʨʫʤʝʥʪ-ʝʣʝʢʪʨʦʜ ʽ ʦʙʨʦʙʣʶʚʘʥʫ 

ʟʘʛʦʪʦʚʢʫ ʚʢʣʶʯʘʶʪʴ ʫ ʣʘʥʮʶʛ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ ʫ ʧʦʣʷʨʥʽ ʽʤʧʫʣʴʩʠ 

ʥʝʦʙʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʡ ʯʘʩʪʦʪʠ. ʆʩʥʦʚʥʘ (ʧʨʷʤʘ) ʩʭʝʤʘ ɽɽʆ 

ʧʝʨʝʜʙʘʯʘʻ ʟôʻʜʥʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽʟ ʧʣʶʩʦʤ (+) ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ - ʟ 

ʤʽʥʫʩʦʤ (-). ʇʽʜ ʯʘʩ ʨʦʟʨʷʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ʟʘʛʦʪʦʚʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ, ʧʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʝʨʦʟʽʾ ʤʘʻ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʠʡ ʧʦʣʷʨʥʠʡ ʝʬʝʢʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʚʘʞʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 

ʟʘʛʦʪʦʚʢʠ. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʝʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʽʜʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (ʤʘʩʣʦ, ʛʘʩ, ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʽ ʡʦʛʦ ʚʦʜʷʥʠʡ ʨʦʟʯʠʥ), ʱʦ 

ʩʧʨʠʷʻ ʚʠʜʘʣʝʥʥʶ ʧʨʦʜʫʢʪʽʚ ʨʫʡʥʫʚʘʥʥʷ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʑʦʙ ʧʽʜʩʠʣʠʪʠ ʝʬʝʢʪ ʨʫʡʥʫʚʘʥʥʷ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʚʠʜʘʣʝʥʥʷ 

ʤʝʪʘʣʫ, ʝʣʝʢʪʨʦʜʠ (ʽʥʩʪʨʫʤʝʥʪ ʽ ʟʘʛʦʪʦʚʢʫ) ʧʦʤʽʱʘʶʪʴ ʫ ʨʽʜʢʠʡ 

ʜʽʝʣʝʢʪʨʠʢ, ʱʦ ʧʨʦʭʦʣʦʜʞʫʻ ʨʦʟʧʣʘʚʣʝʥʽ ʯʘʩʪʢʠ ʤʝʪʘʣʫ ʡ ʥʝ ʜʦʟʚʦʣʷʻ 

ʾʤ ʦʩʽʜʘʪʠ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ ʝʣʝʢʪʨʦʜ. ʗʢ ʛʝʥʝʨʘʪʦʨ ʽʤʧʫʣʴʩʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ, ʱʦ ʟʘʨʷʜʞʘʶʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ; ʯʘʩ ʟʘʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʻ ʨʝʛʫʣʴʦʚʘʥʠʤ. 

ɽʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʾʭʥʴʦʤʫ 

ʟʙʣʠʞʝʥʥʽ ʟʨʦʩʪʘʻ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚ ʧʨʦʩʪʦʨʽ ʤʽʞ ʝʣʝʢʪʨʦʜʦʤ-

ʽʥʩʪʨʫʤʝʥʪʦʤ ʽ ʟʘʛʦʪʦʚʢʦʶ. ʎʝʡ ʧʨʦʩʪʽʨ ʥʘʟʠʚʘʻʪʴʩʷ ʤʽʞʝʣʝʢʪʨʦʜʥʠʤ 

ʟʘʟʦʨʦʤ S (ʨʠʩ. 11.8). ɺʝʣʠʯʠʥʘ ʟʘʟʦʨʫ ʥʝʦʜʥʘʢʦʚʘ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ 

ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʟʘʛʦʪʦʚʢʠ, ʪʦʙʪʦ ʦʙʠʜʚʽ ʧʦʚʝʨʭʥʽ ʻ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 241 

 

 

ʩʫʢʫʧʥʽʩʪʶ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʨʝʣʴʻʬʫ. ɿʘʟʦʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʪʠ hʚ. 

ʅʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚ ʨʘʡʦʥʽ ʚʠʩʪʫʧʫ ʙʫʜʝ ʥʘʡʙʽʣʴʰʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʙʦʶ ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʤʽʞʢʫ ʚ ʮʽʡ ʪʦʯʮʽ. ʗʢʱʦ 

ʝʣʝʢʪʨʦʜʠ ʟʙʣʠʟʠʪʠ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʽʢʨʦʤʝʪʨʽʚ, ʪʦ ʚ 

ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʠʯʥʠʡ 

ʨʦʟʨʷʜ. ʇʽʜ ʜʽʻʶ ʨʦʟʨʷʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʦʥʽʟʘʮʽʷ ʧʨʦʤʽʞʢʫ, ʯʝʨʝʟ ʷʢʠʡ ʤʽʞ 

ʝʣʝʢʪʨʦʜʘʤʠ ʧʦʯʠʥʘʻ ʧʨʦʪʽʢʘʪʠ 

ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ʋʪʚʦʨʶʻʪʴʩʷ ʢʘʥʘʣ 

ʧʨʦʚʽʜʥʦʩʪʽ - ʚʫʟʴʢʘ ʮʠʣʽʥʜʨʠʯʥʘ 

ʦʙʣʘʩʪʴ, ʟʘʧʦʚʥʝʥʘ ʧʣʘʟʤʦʶ. ʅʘ 

ʛʨʘʥʠʮʷʭ ʢʘʥʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ, ʫʪʚʦʨʶʶʪʴʩʷ ʣʫʥʢʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ɽɽʆ 

ʚʽʜʥʦʩʷʪʴʩʷ ʝʣʝʢʪʨʦʽʩʢʨʦʚʘ (ɽɯʆ), ʝʣʝʢʪʨʦʽʤʧʫʣʴʩʥʘ (ɽɯʄ) ʪʘ 

ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʘ (ɽʂʆ) ʦʙʨʦʙʢʠ. 

ɽʣʝʢʪʨʦʽʩʢʨʦʚʘ ʦʙʨʦʙʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʨʦʪʢʦʶ ʪʨʠʚʘʣʽʩʪʶ 

ʽʤʧʫʣʴʩʽʚ (10-5-10-7 ʩ), ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʶ ʾʭʥʴʦʶ ʝʥʝʨʛʽʻʶ, ʟʘʟʚʠʯʘʡ 

ʧʨʷʤʦʶ ʧʦʣʷʨʥʽʩʪʶ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ (ʟʘʛʦʪʦʚʢʘ ï (+), ʝʣʝʢʪʨʦʜ 

ï (-)), ʚʽʜʩʫʪʥʽʩʪʶ ʤʝʭʘʥʽʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʝʣʝʢʪʨʦʜʽʚ ʤʽʞ ʩʦʙʦʶ. ɽɯʆ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʷʢʦʩʪʽ ʦʩʪʘʪʦʯʥʦʾ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. 

ʅʘ ʨʠʩ. 11.9 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʝʣʝʢʪʨʦʽʩʢʨʦʚʦʛʦ 

ʧʨʦʰʠʚʘʥʥʷ ʦʪʚʦʨʽʚ. ɯʤʧʫʣʴʩʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʷʜʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʤʽʞ ʪʦʨʮʝʤ ʝʣʝʢʪʨʦʜʘ 3 ʽ ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ 1, ʨʫʡʥʫʶʪʴ ʤʝʪʘʣ 

ʟʘʛʦʪʦʚʢʠ, ʫʪʚʦʨʶʶʯʠ ʦʪʚʽʨ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʝʣʝʢʪʨʦʜʘ.  

ʄʘʣʽ ʦʪʚʦʨʠ ʧʨʦʰʠʚʘʶʪʴʩʷ ʧʨʠ ʦʙʦʚôʷʟʢʦʚʽʡ ʚʽʙʨʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʘʙʦ 

ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ. 
 

 
ʈʠʩ. 11.9. ʉʭʝʤʘ ʝʣʝʢʪʨʦʽʩʢʨʦʚʦʛʦ 

ʧʨʦʰʠʚʘʥʥʷ ʦʪʚʦʨʽʚ: 

1 ï ʟʘʛʦʪʦʚʢʘ; 

2 ï ʨʽʜʢʝ ʩʝʨʝʜʦʚʠʱʝ; 

3 ï ʝʣʝʢʪʨʦʜ; 

4 ï ʢʦʥʜʫʢʪʦʨ; 

5 ï ʜʞʝʨʝʣʦ ʩʪʨʫʤʫ 

 

ʅʘʧʨʷʤ ʧʦʜʘʯʽ ʽʥʩʪʨʫʤʝʥʪʘ (ʝʣʝʢʪʨʦʜʘ) ʚʠʟʥʘʯʘʻ ʢʦʥʜʫʢʪʦʨ 4, 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʥʝ ʧʨʦʚʦʜʠʪʴ ʩʪʨʫʤ. ʆʙʨʦʙʢʘ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʫ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 2 ʧʨʠ ʞʠʚʣʝʥʥʽ ʚʽʜ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ 5. 
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ʈʠʩ. 11.8. ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ 

ʟʘʟʦʨʫ 



242 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʬʽʣʴʥʦʛʦ ʝʣʝʢʪʨʦʜʘ ʮʠʤ ʤʝʪʦʜʦʤ 

ʬʦʨʤʫʶʶʪʴʩʷ ʚʽʜʢʨʠʪʽ ʪʘ ʥʘʧʽʚʚʽʜʢʨʠʪʽ ʦʪʚʦʨʠ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ ʟ ʪʦʯʥʽʩʪʶ 10ï8-ʛʦ ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʶ ʧʦʚʝʨʭʥʽ ʜʦ 2,5 ʤʢʤ 

ʧʦ Ra. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ 0,15 ʤʤ ʥʘ ʛʣʠʙʠʥʫ 

3 ʤʤ ʩʢʣʘʜʘʻ 1,5 ʭʚ. 

ɽʣʝʢʪʨʦʽʤʧʫʣʴʩʥʘ ʦʙʨʦʙʢʘ - ʨʽʟʥʦʚʠʜ ɽɽʆ, ʜʣʷ ʷʢʦʾ ʪʠʧʦʚʠʤʠ ʻ 

ʧʽʜʚʠʱʝʥʘ ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʽʚ (10-4-10-1 ʩ), ʧʽʜʚʠʱʝʥʘ ʝʥʝʨʛʽʷ 

ʽʤʧʫʣʴʩʽʚ ʽ ʟʚʦʨʦʪʥʘ ʧʦʣʷʨʥʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ (ʟʘʛʦʪʦʚʢʘ -  

(-), ʝʣʝʢʪʨʦʜ - (+)), ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʾʭʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʢʦʥʪʘʢʪʫ. 

ʇʨʠ ʮʽʡ ʦʙʨʦʙʮʽ ʜʦʩʷʛʘʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʽʞ ʧʨʠ ɽɯʆ, 

ʘʣʝ ʨʘʟʦʤ ʟ ʪʠʤ ʽ ʙʽʣʴʰ ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʪʦʤʫ ɽɯʆ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ. 

ɽʣʝʢʪʨʦʢʦʥʪʘʢʪʥʘ ʦʙʨʦʙʢʘ  ̒ʪʘʢʦʞ ʨʽʟʥʦʚʠʜʦʤ ɽɽʆ, ʘʣʝ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʷʚʠʱ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʷʢʽ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʠʭ ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʢʦʥʪʘʢʪʽ ʦʜʠʥ ʟ ʦʜʥʠʤ. 

ʊʝʧʣʦʪʘ, ʱʦ ʨʦʟʧʣʘʚʣʷʻ ʪʘ/ʘʙʦ ʚʠʧʘʨʦʚʫʻ ʤʝʪʘʣ, ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʚʠʥʠʢʘʻ 

ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʨʦʟʨʷʜʫ. ʇʝʚʥʘ ʯʘʩʪʢʘ ʪʝʧʣʦʪʠ 

ʚʚʦʜʠʪʴʩʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ ʯʝʨʝʟ ʦʧʽʨ ʢʦʥʪʘʢʪʫ. ʏʘʩʪʠʥʘ 

ʪʝʧʣʦʪʠ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʪʷ. ʍʘʨʘʢʪʝʨʥʦʶ ʧʨʠ ʮʴʦʤʫ ʻ ʪʘʢ ʟʚʘʥʘ 

ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʨʠʪʝʨʽʻʤ 

ʇʘʣʘʪʢʽʥʘ: 

 
2
ʧʣc CP QÖlÖrÖ= , 

 

ʜʝ C - ʧʠʪʦʤʘ ʤʘʩʦʚʘ ʪʝʧʣʦʻʤʥʽʩʪʴ, ʢʘʣ/(ʛ Ŀ Áʉ);  

r - ʛʫʩʪʠʥʘ, ʛ/ʩʤ3;   

l - ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʢʘʣ/(ʩ Ö ʩʤ Ö Áʉ);  

Q - ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ, Áʉ. 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʪʠʧʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 11.2. 

 

ʊʘʙʣʠʮʷ 11.2 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʪʠʧʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

ʄʘʪʝʨʽʘʣ 
ɺʽʜʥʦʩʥʘ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ 
ʄʘʪʝʨʽʘʣ 

ɺʽʜʥʦʩʥʘ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ 

ʄʘʛʥʽʡ 6,0 ɹʨʦʥʟʘ 

ʘʣʶʤʽʥʽʻʚʘ 

1,7 

ʄʘʛʥʽʻʚʽ 

ʩʧʣʘʚʠ 

2,0 ʅʽʢʝʣʴ 0,8 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 243 

 

 

ɸʣʶʤʽʥʽʡ 4,0 ʊʠʪʘʥ 0,6 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 11.2 

ʄʘʪʝʨʽʘʣ 
ɺʽʜʥʦʩʥʘ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ 
ʄʘʪʝʨʽʘʣ 

ɺʽʜʥʦʩʥʘ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ 

ʃʘʪʫʥʴ 1,6 ʄʦʣʽʙʜʝʥ 0,5 

ʄʽʜʴ 1,1 ʊʚʝʨʜʠʡ 

ʩʧʣʘʚ 

0,5 

ʉʪʘʣʴ 1,0 ɺʦʣʴʬʨʘʤ 0,3 

 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ɽɽʆ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1) ʦʙʨʦʙʣʶʚʘʥʽʩʪʶ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʮʠʤ ʤʝʪʦʜʦʤ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʠʪʝʨʽʶ ʈʝ); 

2) ʨʝʞʠʤʘʤʠ ʦʙʨʦʙʢʠ: ʝʣʝʢʪʨʠʯʥʠʤʠ (ʝʥʝʨʛʽʷ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʯʘʩʪʦʪʘ 

ʜʽʾ ʽʤʧʫʣʴʩʫ); ʤʝʭʘʥʽʯʥʠʤʠ (ʢʽʥʝʤʘʪʠʢʘ ʦʙʨʦʙʢʠ, ʨʝʞʠʤʠ ʧʦʜʘʯʽ 

ʨʽʜʠʥʠ); 

3) ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʚôʷʟʢʽʩʪʴ, ʥʘʩʠʯʝʥʽʩʪʴ ʛʘʟʘʤʠ ʪʘ ʧʘʨʘʤʠ). 

ʊʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʠ ɽɽʆ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʜʘ, ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʟʘʛʦʪʦʚʢʠ, ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʟʘʟʦʨʫ, ʩʧʦʩʦʙʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ʝʨʦʟʽʾ. 

ʇʨʠ ɽɽʆ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ 

ʟʤʽʥʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʷʚʠʱ. 

ʅʘ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʢʨʦʪʨʽʱʠʥʠ. ɻʣʠʙʠʥʘ ʜʝʬʝʢʪʥʦʛʦ ʰʘʨʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʥʝʨʛʽʾ ʽʤʧʫʣʴʩʽʚ, ɼʞ, ʽ ʩʪʘʥʦʚʠʪʴ 0,01...0,03 ʤʤ. 

ʊʠʧʦʚʽ ʦʧʝʨʘʮʽʾ ɽɽʆ: 

- ʚʠʨʽʟʢʘ ʰʘʙʣʦʥʽʚ; 

- ʜʦʙʫʚʘʥʥʷ ʟʣʘʤʘʥʠʭ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ; 

- ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʪʘʤʧʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ; 

- ʦʙʜʠʨʘʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʧʨʦʰʠʚʘʥʥʷ ʦʪʚʦʨʽʚ, ʧʨʦʬʽʣʶʚʘʥʥʷ 

ʢʫʣʘʯʢʽʚ. 

ʈʝʞʠʤʠ ʦʙʨʦʙʢʠ ʧʨʠ ɽɽʆ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʠʚʘʣʽʩʪʶ ʽʤʧʫʣʴʩʫ tn ʟʘ 

ʩʪʨʫʤʦʤ ʪʘ ɽʈʉ. ʊʘʢ, ʜʣʷ ɽɯʆ tn = 10ï4 ʩ, ʜʣʷ ɽɯʄ tn = 10ï4 ʩ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʽʣʴʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ɽɽʆ. 

ʇʨʦʰʠʚʘʥʥʷ - ʚʠʜʘʣʝʥʥʷ ʤʝʪʘʣʫ ʽʟ ʧʣʦʱʠʥ, ʧʦʛʣʠʙʣʝʥʴ, ʦʪʚʦʨʽʚ, 

ʧʘʟʽʚ, ʽʟ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ (ʨʠʩ. 11.10). ʇʨʠ ʮʴʦʤʫ ʝʣʝʢʪʨʦʜ-

ʽʥʩʪʨʫʤʝʥʪ 1 ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʟʘʛʦʪʦʚʢʠ 2 ʟʽ ʰʚʠʜʢʽʩʪʶ V .̔ ʆʙʠʜʚʘ 

ʝʣʝʢʪʨʦʜʠ ʧʦʤʽʱʝʥʽ ʫ ʚʘʥʥʫ 3, ʟʘʧʦʚʥʝʥʫ ʜʽʝʣʝʢʪʨʠʢʦʤ 4. ʇʨʦʜʫʢʪʠ 

ʦʙʨʦʙʢʠ 5 ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʤʽʞʝʣʝʢʪʨʦʜʥʠʡ ʧʨʦʩʪʽʨ ʽ ʚʠʧʘʜʘʶʪʴ ʥʘ ʜʥʦ 

ʚʘʥʥʠ 3. 



244 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ɯʩʥʫʻ ʜʚʘ ʚʘʨʽʘʥʪʠ ʧʨʦʰʠʚʘʥʥʷ: ʧʨʷʤʝ ʢʦʧʽʶʚʘʥʥʷ, ʢʦʣʠ ʝʣʝʢʪʨʦʜ-

ʽʥʩʪʨʫʤʝʥʪ ʧʝʨʝʙʫʚʘʻ ʥʘʜ ʟʘʛʦʪʦʚʢʦʶ; ʟʚʦʨʦʪʥʝ ʢʦʧʽʶʚʘʥʥʷ - ʟ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʟʘʛʦʪʦʚʢʠ ʥʘʜ ʝʣʝʢʪʨʦʜʦʤ-ʽʥʩʪʨʫʤʝʥʪʦʤ. ʈʫʭ ʧʦʜʘʯʽ  

ʪʫʪ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʛʦʪʦʚʢʘ. 
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ʈʠʩ. 11.10. ʉʭʝʤʘ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʛʦ 

ʧʨʦʰʠʚʘʥʥʷ: 

1 ï ʝʣʝʢʪʨʦʜ ï 

ʽʥʩʪʨʫʤʝʥʪ; 

2 ï ʟʘʛʦʪʦʚʢʘ; 

3 ï ʚʘʥʥʘ; 

4 ï ʜʽʝʣʝʢʪʨʠʢ; 

5 ï ʧʨʦʜʫʢʪʠ ʦʙʨʦʙʢʠ 

ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʜʦʟʚʦʣʷʻ ʧʦʣʝʛʰʠʪʠ ʚʠʜʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʦʙʨʦʙʢʠ 

ʽʟ ʤʽʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʟʙʽʣʴʰʠʪʠ ʾʾ ʪʦʯʥʽʩʪʴ. 

ʇʨʠ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʤʝʪʘʣʝʚʠʡ ʝʣʝʢʪʨʦʜ-

ʽʥʩʪʨʫʤʝʥʪ ʫ ʬʦʨʤʽ ʜʠʩʢʘ ʚʠʢʦʥʫʻ ʦʙʝʨʪʘʣʴʥʠʡ ʽ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʜʦ 

ʟʘʛʦʪʦʚʢʠ ʟʽ ʰʚʠʜʢʽʩʪʶ V. ɿʘʛʦʪʦʚʢʘ ʤʦʞʝ ʦʙʝʨʪʘʪʠʩʷ. ʈʽʜʠʥʘ 

ʥʘʜʭʦʜʠʪʴ ʧʦʣʠʚʦʤ ʟ ʥʘʩʘʜʢʠ. ʐʣʽʬʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʷʢ ʟʫʩʪʨʽʯʥʠʤ, 

ʪʘʢ ʽ ʧʦʧʫʪʥʠʤ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʛʦ ʨʽʟʘʥʥʷ ʜʨʦʪʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ-

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʨʦʪʫ ʷʢ ʝʣʝʢʪʨʦʜʘ ʟ 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʪʷʛʘʥʥʷʤ ʯʝʨʝʟ ʨʦʙʦʯʫ ʟʦʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʚʦʜʠʪʠ ʚ 

ʨʦʙʦʪʫ ʥʦʚʽ ʥʝʟʥʦʰʝʥʽ ʜʽʣʷʥʢʠ ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʦʙʨʠʚ ʜʨʦʪʫ ʪʘ ʟʤʝʥʰʫʻʪʴʩʷ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ 

ʦʙʨʦʙʢʠ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʽʙʨʘʮʽʡ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ ʜʨʽʪ ʥʘʪʷʛʫʻʪʴʩʷ, ʱʦ ʥʘʜʘʻ ʡʦʤʫ ʧʦʧʝʨʝʯʥʫ ʞʦʨʩʪʢʽʩʪʴ. 

ʉʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ 

ʩʪʨʫʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ɯʢʟ, ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʨʦʟʨʷʜʥʦʤʫ ʣʘʥʮʶʟʽ, 

ʪʘ ʻʤʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʉ. 

ʅʘʧʨʫʛʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ U ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ɯʢʟ ʚʽʜ ʉ, ʘʣʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ U ʟʤʝʥʰʫʻʪʴʩʷ ʯʠʩʪʦʪʘ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʜʝʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʽʘʧʘʟʦʥ U = 120...150 ɺ. 

ʄʽʢʨʦʛʝʦʤʝʪʨʽʷ ʧʦʚʝʨʭʥʽ, ʦʪʨʠʤʘʥʦʾ ʧʽʩʣʷ ɽɽʆ, ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 

 
2/13/2

CUKRz ÖÖ= , 

 

ʜʝ K ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʨʢʠ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 245 

 

 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʝ ʟʤʽʮʥʝʥʥʷ ʚʢʣʶʯʘʻ ʣʝʛʫʚʘʥʥʷ ʪʘ ʥʘʨʦʱʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ. ɼʘʥʫ ʦʧʝʨʘʮʽʶ ʟʜʽʡʩʥʶʶʪʴ ʟʚʠʯʘʡʥʦ ʥʘ ʧʦʚʽʪʨʽ. ʏʘʩʪʢʠ 

ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʽʥʩʪʨʫʤʝʥʪʘ ʥʘ ʧʦʚʽʪʨʽ ʥʝ ʚʩʪʠʛʘʶʪʴ ʦʭʦʣʦʥʫʪʠ ʽ 

ʦʩʽʜʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, ʫʪʚʦʨʶʶʯʠ ʥʘ ʥʽʡ ʰʘʨ ʩʧʣʘʚʫ, 

ʥʘʩʠʯʝʥʦʛʦ ʣʝʛʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ (ʘʙʦ 

ʣʝʛʫʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽʟ ʩʢʣʘʜʫ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). ʂʨʽʤ ʪʦʛʦ, 

ʥʘʥʝʩʝʥʠʡ ʰʘʨ ʥʘ ʟʘʛʦʪʦʚʢʫ ʟʘʛʘʨʪʦʚʘʥʠʡ ʜʦ ʚʠʩʦʢʦʾ ʪʚʝʨʜʦʩʪʽ ʪʘ ʤʘʻ 

ʧʽʜʚʠʱʝʥʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. 

ɽʣʝʢʪʨʦʝʨʦʟʽʡʥʦʤʫ ʧʨʦʮʝʩʫ ʪʘʢʦʞ ʚʣʘʩʪʠʚʽ ʩʠʩʪʝʤʘʪʠʯʥʽ ʚʠʧʘʜʢʦʚʽ 

ʧʦʭʠʙʢʠ, ʷʢ ʽ ʧʨʠ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ. ʇʨʠ ɽɽʆ ʥʘ ʪʦʯʥʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʚʧʣʠʚʘʶʪʴ: 

- ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ; 

- ʟʥʦʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ ʚʥʘʩʣʽʜʦʢ ʝʨʦʟʽʾ; 

- ʧʦʭʠʙʢʠ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ ʧʦʛʣʠʙʣʝʥʥʷ ʚ ʟʘʛʦʪʦʚʮʽ ʚʽʜʥʦʩʥʦ 

ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ. 

ʆʩʪʘʪʦʯʥʠʡ ʧʨʦʬʽʣʴ ʧʦʛʣʠʙʣʝʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ 

ʝʣʝʢʪʨʦʜʦʤ-ʽʥʩʪʨʫʤʝʥʪʦʤ, ʪʦʤʫ ʡʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ 1...2 ʢʚʘʣʽʪʝʪʠ 

ʪʦʯʥʽʰʠʤ, ʥʽʞ ʦʙʨʦʙʣʶʚʘʥʫ ʜʝʪʘʣʴ. ɼʦʧʫʩʢ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʘ-

ʽʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʦʚʠʪʴ 0,015...0,1 ʤʤ. 

ʇʨʠ ɽɽʆ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ 

ʥʝʨʽʚʥʦʩʪʝʡ, ʩʬʦʨʤʦʚʘʥʠʭ ʩʫʢʫʧʥʽʩʪʶ ʩʬʝʨʠʯʥʠʭ ʟʘʧʘʜʠʥ. ʐʦʨʩʪʢʽʩʪʴ 

ʝʣʝʢʪʨʦʽʩʢʨʦʚʦʛʦ ʨʝʞʠʤʫ - Ra = 0,2...0,3 ʤʢʤ, ʩʪʘʣʝʡ - Ra = 0,3...0,6 

ʤʢʤ, ʚ ʝʣʝʢʪʨʦʽʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʽ Ra - 20...40 ʤʢʤ, ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʚ 

ʨʽʜʠʥʽ Ra = 0,5...0,8 ʤʢʤ, ʧʨʠ ʨʦʟʨʽʟʫʚʘʥʥʽ Rz = 80...200 ʤʢʤ, ʧʨʠ 

ʟʤʽʮʥʝʥʥʽ ʪʘ ʣʝʛʫʚʘʥʥʽ Rz = 20...200 ʤʢʤ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʰʘʨʫ. 

ɯʩʪʦʪʥʘ ʨʦʣʴ ʚ ɽɽʆ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʘʪʝʨʽʘʣʫ ʝʣʝʢʪʨʦʜʘ-ʨʦʣʠʢʘ: ʜʣʷ 

ʯʦʨʥʦʚʠʭ ʦʧʝʨʘʮʽʡ ï ʮʝ ʛʨʘʬʽʪʦʚʽ ʪʘ ʤʽʜʥʦ-ʛʨʘʬʽʪʦʚʽ ʢʦʤʧʦʟʠʮʽʾ, 

ʘʣʶʤʽʥʽʻʚʽ ʡ ʮʠʥʢʦʚʽ ʩʧʣʘʚʠ; ʜʣʷ ʜʨʽʙʥʠʭ ʦʪʚʦʨʽʚ - ʤʦʣʽʙʜʝʥ, ʚʦʣʴʬʨʘʤ, 

ʣʘʪʫʥʴ; ʜʣʷ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʦʾ ʦʙʨʦʙʢʠ - ʤʽʜʴ, ʣʘʪʫʥʴ, ʯʘʚʫʥ, ʜʝʰʝʚʽ 

ʤʘʨʢʠ ʩʪʘʣʝʡ; ʜʣʷ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʜʽʚ - ʚʦʣʴʬʨʘʤʦʚʠʡ ʽ 

ʣʘʪʫʥʥʠʡ ʜʨʽʪ. 

 

11.2. ʉʚʽʪʣʦʧʨʦʤʝʥʝʚʘ ʦʙʨʦʙʢʘ 

 

ʉʚʽʪʣʦʧʨʦʤʝʥʝʚʘ ʦʙʨʦʙʢʘ (ʉʇʆ) ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ ʩʚʽʪʣʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʜʞʝʨʝʣʘʤʠ ʷʢʠʭ ʻ 

ʦʧʪʠʯʥʽ ʢʚʘʥʪʦʚʽ ʛʝʥʝʨʘʪʦʨʠ (ʆʂɻ). ʎʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ 

ʢʦʣʠʚʘʥʥʷʤʠ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ, ʾʭ ʤʦʞʥʘ ʬʦʢʫʩʫʚʘʪʠ ʫ ʜʫʞʝ ʪʦʥʢʽ ʧʫʯʢʠ, 
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ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ ʦʜʠʥʠʮʷʤʠ ʢʫʪʦʚʠʭ ʭʚʠʣʠʥ (5¡ï30¡), ʟ ʚʠʩʦʢʦʶ 

ʢʦʛʝʨʝʥʪʥʽʩʪʶ, ʪʦʙʪʦ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʽʻʾ ʬʘʟʠ ʽ ʯʘʩʪʦʪʠ. 

ʉʧʨʷʤʦʚʘʥʠʡ ʢʦʛʝʨʝʥʪʥʠʡ ʩʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ ʤʘʻ ʧʦʪʫʞʥʫ ʩʚʽʪʣʦʚʫ 

ʽ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. 

ɺ 1960 ʨ. ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʝʨʰʠʡ ʟʨʘʟʦʢ ʆʂɻ, ʫ ʷʢʦʤʫ ʷʢ ʨʦʙʦʯʝ 

ʪʽʣʦ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʠʥʪʝʪʠʯʥʠʡ ʨʫʙʽʥ (ʨʠʩ. 11.11). ɺ 1961 ʨ. ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ ʛʘʟʦʚʠʡ ʣʘʟʝʨ ʟ ʘʢʪʠʚʥʠʤ ʨʦʙʦʯʠʤ ʧʦʣʝʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʩʫʤʽʰʽ ʛʝʣʽʶ ʪʘ ʥʝʦʥʫ (ʜʠʚ. ʨʠʩ. 11.12). ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʥ ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʪʫʞʥʠʤ ʽʟ ʩʽʤʝʡʩʪʚʘ ʣʘʟʝʨʽʚ ʽʟ ʧʨʦʤʝʥʝʤ ʜʦ ʩʦʪʝʥʴ ʢʽʣʦʚʘʪ. ʇʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʣʘʟʝʨʽʚ. 

ʅʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʆʂɻ ʛʝʥʝʨʫʶʪʴ ʢʦʛʝʨʝʥʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ p-n-ʧʝʨʝʭʦʜʽ. ʇʨʘʮʶʶʪʴ ʷʢ ʚ 

ʽʤʧʫʣʴʩʥʦʤʫ, ʪʘʢ ʽ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ. 
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ʈʠʩ. 11.11. ʉʭʝʤʘ ʽʤʧʫʣʴʩʥʦʛʦ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʆʂɻ: 

1 - ʥʝʧʨʦʟʦʨʝ ʜʟʝʨʢʘʣʦ;  

2 - ʩʪʨʠʞʝʥʴ; 

3 - ʥʘʧʽʚʧʨʦʟʦʨʝ ʜʟʝʨʢʘʣʦ; 

4 - ʛʘʟʦʨʦʟʨʷʜʥʘ ʣʘʤʧʘ-ʩʧʘʣʘʭ; 

5 - ʢʦʞʫʭ, ʱʦ ʚʽʜʙʠʚʘʻ; 

6 - ʚʠʩʦʢʦʚʦʣʴʪʥʘ ʙʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ 

(ʥʘʢʘʯʫʚʘʥʥʷ) 

ʋ ʨʽʜʠʥʥʠʭ ʣʘʟʝʨʽʚ ʷʢ ʨʦʙʦʯʝ ʧʦʣʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʦʨʛʘʥʽʯʥʽ 

ʨʦʟʯʠʥʠ ʟôʻʜʥʘʥʴ ʨʽʜʢʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʦʨʛʘʥʽʯʥʽ ʙʘʨʚʥʠʢʠ. 

ʇʨʦʤʠʩʣʦʚʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʂɻ ʚʢʘʟʫʻ ʥʘ ʨʷʜ ʾʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʚʘʛ: 

1) ʝʥʝʨʛʽʶ ʫ ʚʠʛʣʷʜʽ ʩʚʽʪʣʦʚʦʛʦ ʧʨʦʤʝʥʷ ʤʦʞʥʘ ʧʝʨʝʜʘʚʘʪʠ ʥʘ 
ʚʽʜʩʪʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ ʧʨʦʟʦʨʫ ʨʦʟʜʽʣʴʥʫ ʧʝʨʝʛʦʨʦʜʢʫ ʘʙʦ ʧʦ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʚʽʪʣʦʚʦʜʫ; 

2) ʚʽʜʩʫʪʥʽʡ ʤʝʭʘʥʽʯʥʠʡ ʪʘ ʝʣʝʢʪʨʠʯʥʠʡ ʢʦʥʪʘʢʪ ʤʽʞ ʜʞʝʨʝʣʦʤ 

ʝʥʝʨʛʽʾ ʪʘ ʚʠʨʦʙʦʤ ʫ ʤʽʩʮʽ ʦʙʨʦʙʢʠ; 
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ʈʠʩ. 11.12. ʉʭʝʤʘ ʛʘʟʦʚʦʛʦ ʆʂɻ: 

1 ï ʝʣʝʢʪʨʦʜʠ; 

2 ï ʚʠʩʦʢʦʚʦʣʴʪʥʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ; 

3 ï ʛʘʟʦʨʦʟʨʷʜʥʘ ʪʨʫʙʢʘ; 

4 ï ʚʽʢʥʦ, ʱʦ ʧʨʦʧʫʩʢʘʻ ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ 

3) ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʥʝʨʛʽʾ ʚ ʧôʷʪʥʽ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʬʦʢʫʩʫʚʘʥʥʽ; 

4) ʤʦʞʥʘ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʱʽʣʴʥʽʩʪʴ ʧʨʦʤʝʥʠʩʪʦʛʦ ʧʦʪʦʢʫ ʚ 
ʧôʷʪʥʽ ʥʘʛʨʽʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʬʦʢʫʩʫʚʘʥʥʷ ʧʨʦʤʝʥʷ; 

5) ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

6) ʤʦʞʥʘ ʦʜʝʨʞʫʚʘʪʠ ʷʢ ʽʤʧʫʣʴʩʠ ʝʥʝʨʛʽʾ ʜʦʩʠʪʴ ʤʘʣʦʾ ʪʨʠʚʘʣʦʩʪʽ 

(ʜʦ 10-9 ʩ), ʪʘʢ ʽ ʙʝʟʧʝʨʝʨʚʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

7) ʤʘʣʽ ʨʦʟʤʽʨʠ ʟʦʥ ʦʙʨʦʙʢʠ (ʜʦ ʜʝʢʽʣʴʢʦʭ ʤʢʤ); 

8) ʊʇ ʤʦʞʥʘ ʚʝʩʪʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʦʧʪʠʯʥʦ-ʧʨʦʟʦʨʽʡ ʟʦʥʽ. 

ʅʘ ʣʘʟʝʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ: ʨʽʟʘʥʥʷ ʤʝʪʘʣʫ, ʟʚʘʨʶʚʘʥʥʷ, ʟʘʛʘʨʪʫʚʘʥʥʷ ʘʙʦ 

ʟʤʽʮʥʝʥʥʷ, ʣʝʛʫʚʘʥʥʷ. 

ʈʽʟʘʥʥʷ ʤʝʪʘʣʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʣʘʟʝʨʘʤʠ ʧʦʧʝʨʝʯʥʦʾ ʜʽʾ 

(ʛʘʟʦʚʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʉʆ2) ʧʦʪʫʞʥʽʩʪʶ 5 ʢɺʪ. ʆʙʨʦʙʮʽ ʧʽʜʜʘʶʪʴʩʷ 

ʟʘʛʦʪʦʚʢʠ ʟ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ (ʜʦ 10 ʤʤ), ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ (ʜʦ 6 ʤʤ), 

ʥʽʢʝʣʝʚʠʭ ʩʧʣʘʚʽʚ (ʜʦ 5 ʤʤ), ʪʠʪʘʥʘ (ʜʦ 10 ʤʤ). ʇʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ 

ʜʣʷ ʚʠʨʽʟʫʚʘʥʥʷ ʧʦ ʢʦʥʪʫʨʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʪʦʚʠʭ ʩʪʦʣʽʚ 

ʟ ʏʇʋ. 

ʃʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ ï ʊʇ, ʧʦʚôʷʟʘʥʠʡ ʟ ʣʦʢʘʣʴʥʠʤ ʧʣʘʚʣʝʥʥʷʤ. 

ɯʤʧʫʣʴʩʥʽ ʪʚʝʨʜʦʪʽʣʴʥʽ ʣʘʟʝʨʠ ʜʦʟʚʦʣʷʶʪʴ ʟʚʘʨʶʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʪʦʥʢʦʣʠʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʦʚʱʠʥʦʶ 0,1...1,0 ʤʤ. ʇʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ 

ʟʦʥʘ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʠʢʣʶʯʘʻ ʢʦʣʦʙʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ. ʄʦʞʣʠʚʝ 

ʟʚʘʨʶʚʘʥʥʷ ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʦʤʫ ʣʘʟʝʨʥʝ ʟʚʘʨʶʚʘʥʥʷ 

ʟʥʘʡʰʣʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʣʝʢʪʨʦʥʽʮʽ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʣʘʟʝʨʥʦʛʦ ʟʘʛʘʨʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩ 

ʧʨʦʪʽʢʘʻ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ. ɹʽʣʴʰʘ ʝʥʝʨʛʽʷ ʣʘʟʝʨʥʦʛʦ 
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ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʛʣʠʥʘʻʪʴʩʷ ʥʘ ʥʝʚʝʣʠʢʽʡ ʜʽʣʷʥʮʽ ʧʦʚʝʨʭʥʽ ʟʘ 

ʜʝʢʽʣʴʢʘ ʤʽʣʽʩʝʢʫʥʜ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚ ʪʦʥʢʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ 

ʜʝʪʘʣʝʡ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ, ʱʦ ʥʝ ʟʘʯʽʧʘʶʪʴ ʦʩʥʦʚʥʫ ʤʘʩʫ 

ʜʝʪʘʣʽ. ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʚʦʜʦʤ ʪʝʧʣʘ ʚ 

ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ. 

ʅʘʷʚʥʽʩʪʴ ʥʘʜʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʜʽʣʷʥʦʢ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻ ʣʘʟʝʨʥʝ ʟʘʛʘʨʪʫʚʘʥʥʷ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʪʝʨʤʦʦʙʨʦʙʢʠ ʡ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʚʠʩʦʢʫ 

ʧʦʚʝʨʭʥʝʚʫ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ï ʜʦ 10 000 ʄʇʘ. 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʨʝʞʠʤʘʤʠ ʣʘʟʝʨʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʚʘʞʣʠʚʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʧʦʥʷʪʪʷ. 

1. ɽʥʝʨʛʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʠʤʽʨʷʻʪʴʩʷ ʚ ʜʞʦʫʣʷʭ, ɼʞ, ʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʧʨʫʛʦʶ ʥʘʢʘʯʫʚʘʥʥʷ ʛʘʟʦʨʦʟʨʷʜʥʦʾ ʣʘʤʧʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʘʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʫʩʪʘʥʦʚʢʠ ñʂʚʘʥʪ-16ò ï ʜʦ 40 ɼʞ. 

2. ʑʽʣʴʥʽʩʪʴ ʝʥʝʨʛʽʾ ʚʠʤʽʨʷʻʪʴʩʷ ʫ ɺʪ/ʩʤ ʘʙʦ ʚ ɼʞ/ʤʤ. 

3. ɼʦʬʦʢʫʩʥʘ ʪʘ ʧʽʩʣʷʬʦʢʫʩʥʘ ʟʦʥʠ. ʋ ʟʚôʷʟʢʫ ʟ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘ ʧʝʨʝʪʠʥʦʤ ʧʨʦʤʝʥʷ ʧʨʘʢʪʠʯʥʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʨʘʮʶʚʘʪʠ ʚ ʟʘʬʦʢʫʩʥʽʡ ʟʦʥʽ, ʭʦʯʘ ʧʨʠ ʮʴʦʤʫ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʝ 

ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʝʥʝʨʛʽʾ. 

4. ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʢʨʠʪʪʷ ʧʣʷʤ ʂ (ʨʠʩ. 11.13). 

 

 

ʘ) ʙ) 

S S S = dn 

S = 0,5dn 

dn dn 

 
ʈʠʩ. 11.13. ʍʘʨʘʢʪʝʨ ʧʝʨʝʢʨʠʪʪʷ ʧʣʷʤ ʽʤʧʫʣʴʩʽʚ: 

ʘ ï ʂ = 0; 

ʙ ï ʂ = 0,5 

 

ʇʨʦʮʝʩ ʣʘʟʝʨʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʤʦʞʣʠʚʠʡ ʫ ʜʚʦʭ ʦʙʣʘʩʪʷʭ ʱʽʣʴʥʦʩʪʝʡ 

ʝʥʝʨʛʽʾ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

1. ɿʤʽʮʥʝʥʥʷ ʚ ʨʝʞʠʤʘʭ, ʱʦ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʧʣʘʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ 

Q1 = 1,5 ɼʞ/ʤʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʜʘʥʠʭ ʨʝʞʠʤʘʭ 

ʟʤʽʮʥʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʠ ʚʠʭʽʜʥʦʾ ʰʦʨʩʪʢʦʩʪʽ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ; ʜʘʥʘ ʦʙʨʦʙʢʘ ʤʦʞʝ ʙʫʪʠ ʬʽʥʽʰʥʦʶ. 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 249 

 

 

ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ʝʥʝʨʛʽʾ ʚ ʧʨʦʤʝʥʽ, ʱʦ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 40%, ʻ 

ʧʨʠʯʠʥʦʶ ʤʦʞʣʠʚʦʾ ʥʘʷʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʥʝʟʤʽʮʥʝʥʠʭ ʟʦʥ. 

ɺʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʽʚ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʜʣʷ ʜʝʷʢʠʭ ʤʘʨʦʢ ʩʪʘʣʝʡ 

ʜʘʥʽ ʚ ʪʘʙʣ. 11.3. 

 

ʊʘʙʣʠʮʷ 11.3 

 

ʇʘʨʘʤʝʪʨʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʜʣʷ ʜʝʷʢʠʭ ʤʘʨʦʢ ʩʪʘʣʝʡ 

ʇʘʨʘʤʝʪʨ

ʠ 

ʈʦʟʤʽʨʥʽʩʪ

 ɹ

Q1 Q2 Q1 Q2 Q1 Q2 

ʄʘʪʝʨʽʘʣ - ʩʪʘʣʴ ʤʘʨʢʠ 

45 45ʍ 9ʍʉ 

Hµ ʄʇʘ 
660

0 

806

3 

820

0 

850

0 

880

0 

1040

0 

Hµmax ʄʇʘ 
700

0 

880

0 

840

0 

910

0 

910

0 

1095

6 

hµmax µ µ. ï 21,5 ï 21,5 ï 21,5 

hµ µ µ 88 109 90 131 90 144 

ʊʫʪ - Hµ - ʧʦʚʝʨʭʥʝʚʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ; 

- Hµmax - ʤʘʢʩʠʤʘʣʴʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʟʤʽʮʥʝʥʦʛʦ 

ʰʘʨʫ; 

- HÕʚʠʭ - ʚʠʭʽʜʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʤʘʪʝʨʽʘʣʫ; 

- hµ- ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ; 

- hµmax- ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʥʘʡʙʽʣʴʰʦʾ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ 

(ʨʠʩ. 11.14) 

 

2. ɿʤʽʮʥʝʥʥʷ ʚ ʨʝʞʠʤʘʭ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʯʘʩʪʢʦʚʝ ʘʙʦ ʧʦʚʥʝ 

ʦʧʣʘʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʮʴʦʤʫ Q2 = 1,5...2,5 ɼʞ/ʤʤ2. ʊʘʢʽ ʧʘʨʘʤʝʪʨʠ 

ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʽʟʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʦ Rmax = 8,25 ʤʢʤ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʽʮʥʝʥʥʷ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʬʽʥʽʰʥʦʶ ʦʙʨʦʙʢʦʶ. ɺʠʩʦʢʘ ʧʦʚʝʨʭʥʝʚʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʽ ʚʠʩʦʢʠʡ 

Rmax ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʟʽ ʟʤʽʮʥʝʥʠʤʠ ʫ ʚʠʧʘʜʢʘʭ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ. ʎʝ ʻ ʧʨʠʯʠʥʦʶ ʚʚʝʜʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʢʽʥʯʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʟʤʽʮʥʝʥʠʭ ʧʦʚʝʨʭʥʷʭ. ɺʠʩʦʢʘ 

ʧʦʚʝʨʭʥʝʚʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʽ ʥʝʚʝʣʠʢʘ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʰʘʨʫ (ʜʦ 0,15 ʤʤ) ʚʠʢʣʶʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʟ ʩʠʥʪʝʪʠʯʥʠʭ ʥʘʜʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʉʅʄ) ï 

ʰʣʽʬʫʚʘʥʥʷ ʘʣʤʘʟʥʠʤʠ ʩʪʨʽʯʢʘʤʠ, ʘʣʤʘʟʥʝ ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʪʘ ʘʣʤʘʟʥʝ 

ʚʽʙʨʦʧʦʣʽʨʦʚʫʚʘʥʥʷ. ʈʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʨʝʞʠʤʽʚ ʣʘʟʝʨʥʦʛʦ 

ʟʤʽʮʥʝʥʥʷ ʟ ʚʠʢʽʥʯʫʚʘʣʴʥʦʶ ʦʙʨʦʙʢʦʶ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟʽ ʉʅʄ ʜʦʟʚʦʣʷʻ 



250 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʟʥʠʟʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʽ, ʩʧʨʷʞʝʥʦʶ ʽʟ ʟʤʽʮʥʝʥʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ. 

 

ʉʫʢʫʧʥʽʩʪʴ ʣʘʟʝʨʥʦʾ 

ʦʙʨʦʙʢʠ ʟ ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟʽ ʉʅʄ 

ʦʜʝʨʞʘʣʘ ʥʘʟʚʫ ʢʦʤʙʽʥʦʚʘʥʦʾ 

ʟʤʽʮʥʶʚʘʣʴʥʦ-ʚʠʢʽʥʯʫʚʘʣʴʥʦʾ. 

ʉʫʪʥʽʩʪʴ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʛʦ 

ʣʝʛʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʥʘʩʠʯʝʥʥʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʝʡ 

ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ 

ʡʦʛʦ (ʰʘʨʫ) ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʚ 

ʪʘʢʠʡ ʩʧʦʩʽʙ. ʉʧʦʯʘʪʢʫ 

ʧʨʠʜʘʚʣʶʻʪʴʩʷ ʩʢʣʘʜ, ʱʦ 

ʤʽʩʪʠʪʴ ʥʝʦʙʭʽʜʥʠʡ ʝʣʝʤʝʥʪ 

(ʥʘʡʯʘʩʪʽʰʝ - ʫ ʚʠʛʣʷʜʽ 

ʟôʻʜʥʘʥʥʷ), ʷʢʠʡ ʤʘʻ ʦʢʩʠʜʥʫ 

ʢʦʥʩʠʩʪʝʥʮʽʶ. ʎʝʡ ʩʢʣʘʜ, 

ʥʘʟʚʘʥʠʡ ʦʙʤʘʟʢʦʶ, ʥʘʥʦʩʷʪʴ ʪʦʥʢʠʤ ʰʘʨʦʤ ʥʘ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʥʘʩʠʯʝʥʥʶ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʩʫʰʫʶʪʴ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ʟ ʥʘʥʝʩʝʥʦʶ ʦʙʤʘʟʢʦʶ ʜʽʶʪʴ 

ʧʨʦʤʝʥʝʤ ʣʘʟʝʨʘ ʚ ʨʝʞʠʤʽ ʦʧʣʘʚʣʝʥʥʷ. ʇʨʠ ʦʧʣʘʚʣʝʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʯʠʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʙʤʘʟʢʠ ʚ ʤʘʪʝʨʽʘʣʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʜʝʪʘʣʽ. 

ʃʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʣʘʟʝʨʥʠʤ ʟʘʛʘʨʪʫʚʘʥʥʷʤ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ, ʟʦʢʨʝʤʘ, ʧʦʚʝʨʭʥʝʚʫ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʜʦ 40 000...50 000 ʄʇʘ. 

ʉʢʣʘʜʠ ʦʙʤʘʟʦʢ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ. 

 

11.3. ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʘ ʦʙʨʦʙʢʘ 

 

ɺʠʥʘʭʽʜ ʝʣʝʢʪʨʦʥʥʦʾ ʣʘʤʧʠ ʧʦʢʣʘʚ ʧʦʯʘʪʦʢ ʰʠʨʦʢʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʚ ʥʘʫʮʽ ʪʘ ʪʝʭʥʽʮʽ ʧʦʪʦʢʽʚ ʝʣʝʢʪʨʦʥʽʚ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ ʧʨʠʟʚʝʣʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʛʘʣʫʟʽ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ - ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʩʧʨʠʷʣʘ ʨʦʟʚʠʪʢʫ ʚʘʢʫʫʤʥʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. ɿʘʩʦʙʘʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʚʜʘʣʦʩʷ ʦʜʝʨʞʘʪʠ 

ʧʦʪʫʞʥʽ ʝʣʝʢʪʨʦʥʥʽ ʧʫʯʢʠ, ʝʥʝʨʛʽʷ ʷʢʠʭ ʜʦʩʪʘʪʥʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʊʇ. ɽʣʝʢʪʨʦʥʥʠʡ ʧʨʦʤʽʥʴ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʛʨʽʚʘʥʥʷ, ʧʣʘʚʣʝʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʚʘʨʶʚʘʥʥʷ, ʨʦʟʤʽʨʥʫ ʦʙʨʦʙʢʫ, ʥʘʥʝʩʝʥʥʷ 
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ʈʠʩ. 11.14. ʉʭʝʤʘ ʨʦʟʧʦʜʽʣʫ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʦ 

ʛʣʠʙʠʥʽ ʟʤʽʮʥʝʥʦʛʦ 

ʰʘʨʫ 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 251 

 

 

ʧʦʢʨʠʪʪʽʚ. ɸʣʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʷ ʥʝ ʦʜʝʨʞʘʣʦ ʧʦʰʠʨʝʥʥʷ ʯʝʨʝʟ 

ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʥʥʦʧʨʦʤʝʥʝʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ 

ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʯʝʨʝʟ ʢʦʥʢʫʨʝʥʮʽʶ ʟ ʙʦʢʫ ʣʘʟʝʨʥʠʭ 

ʫʩʪʘʥʦʚʦʢ. 

ʌʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʷ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʡ: 

- ʦʜʝʨʞʘʥʥʷ ʚʽʣʴʥʠʭ ʝʣʝʢʪʨʦʥʽʚ, ʧʨʠʩʢʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤ ʘʙʦ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʫʯʢʘ; 

- ʟʤʽʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ ʜʣʷ 

ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ; 

- ʚʽʜʭʠʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʪʨʘʻʢʪʦʨʽʾ ʥʘ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʾʤ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʛʘʨʤʘʪʘʤʠ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 11.15. 

ɼʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʥʽʚ ʟʚʠʯʘʡʥʦ ʩʣʫʞʠʪʴ ʪʝʨʤʦʝʤʽʩʽʡʥʠʡ ʢʘʪʦʜ 1, 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʽʛʨʽʚʫ ʷʢʦʛʦ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʜʦʨʽʚʥʶʻ 1870 - 

3100Áʉ. 
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8 ʜʦ 7 

ʈʠʩ. 11.15. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ 

ʝʣʝʢʪʨʦʥʥʦʾ 

ʛʘʨʤʘʪʠ: 

1 ï ʪʝʨʤʦʝʤʽʩʽʡʥʠʡ 

ʢʘʪʦʜ; 

2 ï ʘʥʦʜ; 

3 ï ʤʘʛʥʽʪʥʘ ʣʽʥʟʘ; 

4 ï ʚʽʜʭʠʣʷʶʯʘ 

ʩʠʩʪʝʤʘ; 

5 ï ʨʦʙʦʯʘ ʢʘʤʝʨʘ; 

6 ï ʟʘʛʦʪʦʚʢʘ; 

7 ï ʩʠʩʪʝʤʘ ʥʘʩʦʩʽʚ; 

8 ï ʙʣʦʢ ʞʠʚʣʝʥʥʷ 

 
 

ʅʘ ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʘʪʦʜʘ ʧʝʨʝʙʫʚʘʻ ʘʥʦʜ 2. ʄʽʞ ʢʘʪʦʜʦʤ ʽ 

ʘʥʦʜʦʤ ʚʽʜ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʱʦ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʙʣʦʢʫ ʞʠʚʣʝʥʥʷ 8, ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʧʨʠʩʢʦʨʶʚʘʣʴʥʘ 



252 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʥʘʧʨʫʛʘ ʚ 30...150 ʢɺ. ʎʽʻʶ ʥʘʧʨʫʛʦʶ ʝʣʝʢʪʨʦʥʠ ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʜʦ 

ʟʥʘʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʾʭ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʪʚʽʨ ʚ ʘʥʦʜʽ 2 

ʽ ʚ ʟʘʘʥʦʜʥʦʤʫ ʧʨʦʩʪʦʨʽ ʚʦʥʠ ʨʫʭʘʶʪʴʩʷ ʟʘ ʽʥʝʨʮʽʻʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʛʥʽʪʥʦʾ ʣʽʥʟʠ 3 ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʢʫʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʷ. 

ʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʬʦʢʫʩʥʦʾ ʟʦʥʠ ʧʦ ʦʩʽ ʧʫʯʢʘ ʜʦʟʚʦʣʷʻ 

ʫʧʨʘʚʣʷʪʠ ʱʽʣʴʥʽʩʪʶ ʝʥʝʨʛʽʾ ʚ ʥʴʦʤʫ. ɺʽʜʭʠʣʷʶʯʘ ʩʠʩʪʝʤʘ 4 ʩʣʫʞʠʪʴ 

ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʷ ʧʦ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɿʘʟʚʠʯʘʡ ʪʘʢʠʭ 

ʚʽʜʭʠʣʷʶʯʠʭ ʢʦʪʫʰʦʢ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʫʯʢʘ ʟʘ ʜʚʦʤʘ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʚʽ. ʋ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʝʣʝʢʪʨʦʥʥʦʾ 

ʛʘʨʤʘʪʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʠʡ ʚʘʢʫʫʤ, ʱʦʙ ʤʦʣʝʢʫʣʠ 

ʟʘʣʠʰʢʦʚʠʭ ʛʘʟʽʚ ʥʝ ʧʝʨʝʰʢʦʜʞʘʣʠ ʚʽʣʴʥʦʤʫ ʧʨʦʭʦʜʞʝʥʥʶ ʝʣʝʢʪʨʦʥʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʽʛʨʽʪʠʡ ʢʘʪʦʜ ʚʠʤʘʛʘʻ ʟʘʭʠʩʪʫ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʛʘʟʘʤʠ. ɺʘʢʫʫʤ ʫ ʢʘʤʝʨʽ ʩʪʘʥʦʚʠʪʴ 10-3...10-4 ʇʘ. 

ɽʣʝʢʪʨʦʥʘ ʛʘʨʤʘʪʘ ʟʚʠʯʘʡʥʦ ʢʨʽʧʠʪʴʩʷ ʜʦ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ 5. 

ʆʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ 6  ʤʽʩʪʠʪʴʩʷ ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ 5. ɺʽʜʢʘʯʫʚʘʥʥʷ 

ʧʨʦʩʪʦʨʫ ʛʘʨʤʘʪʠ ʪʘ ʢʘʤʝʨʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʥʘʩʦʩʽʚ 7. ʋ 

ʙʝʟʧʦʚʽʪʨʷʥʽʡ ʢʘʤʝʨʽ ʫʪʚʦʨʶʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʡ ʧʨʦʤʽʥʴ ʟ ʯʘʩʪʦʪʦʶ ʚʽʜ 

1 ʜʦ 3000 ɻʮ ʽ ʪʨʠʚʘʣʽʩʪʶ ʽʤʧʫʣʴʩʽʚ ʚʽʜ 0,01 ʜʦ 0,00005 ʩ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 

ʝʣʝʢʪʨʦʥʽʚ ʧʦʨʷʜʢʫ 115000ï165000 ʢʤ/ʩ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ 

ʧʨʠʙʣʠʟʥʦ 6000 °ʉ. ʇʨʠ ʚʝʣʠʢʽʡ ʜʦʚʞʠʥʽ ʟʦʥʠ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʢʘ 6 

ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʫ ʚʘʢʫʫʤʥʽʡ ʢʘʤʝʨʽ 5 ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ. ʇʝʨʝʤʽʱʝʥʥʷ ʚʽʜʭʠʣʷʶʯʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʧʣʦʱʽ 

10x10 ʤʤ, ʧʨʠ ʮʴʦʤʫ ʟʘʛʦʪʦʚʢʘ ʥʝʨʫʭʦʤʘ. ʈʦʙʦʯʘ ʢʘʤʝʨʘ ʤʘʻ 

ʽʣʶʤʽʥʘʪʦʨʠ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʦʤ. 

ɼʦʩʷʛʘʶʯʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʝʣʝʢʪʨʦʥʠ ʧʫʯʢʘ ʧʨʠʥʠʢʘʶʪʴ ʚ 

ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ ʪʘ ʛʘʣʴʤʫʶʪʴʩʷ ʪʘʤ, ʧʨʦʭʦʜʷʯʠ ʜʝʷʢʠʡ ʰʣʷʭ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ: 

 

r

ÖÖ
=d

- 28
U101,2

, 

 

ʜʝ U ï ʥʘʧʨʫʛʘ ʧʨʠʩʢʦʨʝʥʥʷ, ʢɺ; 

r ï ʛʫʩʪʠʥʘ ʨʝʯʦʚʠʥʠ, ʢʛ/ʤ3. 

ʂʦʥʪʘʢʪʫʶʯʠ ʟ ʨʝʯʦʚʠʥʦʶ, ʝʣʝʢʪʨʦʥʠ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ 

ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʨʝʰʽʪʢʘʤʠ ʘʙʦ ʦʢʨʝʤʠʤʠ ʘʪʦʤʘʤʠ. ɻʘʣʴʤʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʽʚ ʫ ʨʝʯʦʚʠʥʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʷʜʦʤ ʨʽʟʥʠʭ ʷʚʠʱ: 

ï ʥʘʛʨʽʚʘʥʥʷʤ ʧʦʚʝʨʭʥʽ ʷʢ ʪʘʢʝ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʪʝʭʥʦʣʦ-

ʛʽʯʥʠʭ ʮʽʣʷʭ; 

ï ʛʘʣʴʤʽʚʥʠʤ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʙʦʤʙʘʨʜʫʚʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ; 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 253 

 

 

ï ʚʪʦʨʠʥʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʝʤʽʩʽʻʶ (ʚʽʜʙʠʪʪʷʤ ʝʣʝʢʪʨʦʥʽʚ). 

ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʘ ʪʝʨʤʦʦʙʨʦʙʢʘ ʚʠʥʠʢʣʘ ʷʢ ʧʨʦʮʝʩ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʣʦʢʘʣʴʥʝ ʥʘʛʨʽʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʽʣʷʥʦʢ 

ʧʦʚʝʨʭʥʽ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʘʪʝʨʽʘʣʫ (ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʘʛʘʨʪʫʚʘʥʥʷ) ʘʙʦ ʚʽʜʧʘʣʶʚʘʥʥʷ ʫ ʚʘʢʫʫʤʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʾʭʥʴʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜ ʘʜʩʦʨʙʦʚʘʥʠʭ ʛʘʟʽʚ. 

ɿʘʛʘʨʪʫʚʘʥʥʷ ʙʝʟ ʧʣʘʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʦʙʨʦʙʢʠ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ, ʪʦʤʫ ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʛʘʨʪʽʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʰʚʠʜʢʽʩʪʴ (ʚʦʜʘ, ʤʘʩʣʦ), ʫ ʚʘʢʫʫʤʽ ʻ 

ʩʢʣʘʜʥʠʤ. ɿʘʛʘʨʪʫʚʘʥʥʷ ʤʦʞʣʠʚʝ, ʢʦʣʠ ʟʦʥʘ ʾʾ ʜʦʩʠʪʴ ʤʘʣʘ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ ʚ ʦʩʥʦʚʥʠʡ ʤʝʪʘʣ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʽ ʜʣʷ 

ʫʪʚʦʨʝʥʥʷ ʛʘʨʪʽʚʥʠʭ ʩʪʨʫʢʪʫʨ (ʥʘʧʨʠʢʣʘʜ, ʟʘʛʘʨʪʫʚʘʥʥʷ ʣʝʟ ʨʽʟʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ). 

 

11.4. ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ 

 

ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ - ʮʝ ʧʨʫʞʥʽ ʭʚʠʣʽ, ʱʦ ʧʦʰʠʨʶʶʪʴʩʷ ʚ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʪʚʝʨʜʠʭ ʪʽʣʘʭ, ʨʽʜʠʥʘʭ, ʛʘʟʘʭ). ɯʟ ʚʩʽʻʾ 

ʜʦʩʠʪʴ ʰʠʨʦʢʦʾ ʛʘʤʠ ʤʦʞʣʠʚʦʩʪʝʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʥʘʩʪʫʧʥʽ: 

1) ʨʦʟʤʽʨʥʘ ʦʙʨʦʙʢʘ; 

2) ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʨʽʟʘʥʥʷ; 

3) ʦʯʠʱʝʥʥʷ ʪʘ ʟʤʘʱʫʚʘʥʥʷ; 

4) ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʟʤʽʮʥʝʥʥʷ; 

5) ʦʙʨʦʙʢʘ ʚʽʣʴʥʠʤ ʘʙʨʘʟʠʚʦʤ. 

ʉʧʦʩʽʙ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʢʣʘ, ʢʝʨʘʤʽʢʠ, 

ʤʝʪʘʣʽʚ, ʢʨʝʤʥʽʶ, ʛʝʨʤʘʥʽʷ ï ʤʘʪʝʨʽʘʣʽʚ, ʦʙʨʦʙʢʘ ʷʢʠʭ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ 

ʫʪʨʫʜʥʝʥʘ. 

ʅʘ ʨʠʩ. 11.16 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʦʙʨʦʙʢʠ ʦʪʚʦʨʫ. 

ɯʥʩʪʨʫʤʝʥʪ 2 ʚʠʢʦʥʫʻ ʧʦʟʜʦʚʞʥʽ ʢʦʣʠʚʘʥʥʷ ʟ ʯʘʩʪʦʪʦʶ 16000ï25000 ʩ-1 

ʪʘ ʘʤʧʣʽʪʫʜʦʶ 0,02ï0,06 ʤʤ. ʁʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʩʪʘʣʝʡ ʟ ʧʨʦʬʽʣʝʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ. 

ɺ ʟʦʥʫ ʦʙʨʦʙʢʠ, ʪʦʙʪʦ ʚ ʟʘʟʦʨ ʤʽʞ ʨʦʙʦʯʠʤ ʪʦʨʮʝʤ ʽʥʩʪʨʫʤʝʥʪʘ 2, 

ʷʢʠʡ ʢʦʣʠʚʘʻʪʴʩʷ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʶ ʯʘʩʪʦʪʦʶ, ʽ ʟʘʛʦʪʦʚʢʦʶ 1, ʥʘʩʦʩʦʤ 

6 ʧʦʜʘʻʪʴʩʷ ʘʙʨʘʟʠʚʥʠʡ ʧʦʨʦʰʦʢ, ʟʚʘʞʝʥʠʡ ʫ ʚʦʜʽ. ʗʢ ʘʙʨʘʟʠʚ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʘʨʙʽʜ ʙʦʨʫ. 

ɼʞʝʨʝʣʦʤ ʢʦʣʠʚʘʥʴ ʽʥʩʪʨʫʤʝʥʪʘ ʻ ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ ʚʽʙʨʘʪʦʨ 3, ʫ 

ʷʢʦʤʫ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 4 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʤʝʭʘʥʽʯʥʽ. ʄʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʦʨʮʷ 

ʚʽʙʨʘʪʦʨʘ ʥʝʚʝʣʠʢʘ ï 5ï10 ʤʢʤ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚ 2ï5 ʨʘʟʽʚ 



254 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ ʰʚʠʜʢʦʩʪʽ ʘʙʦ ʘʢʫʩʪʠʯʥʽ 

ʢʦʥʮʝʥʪʨʘʪʦʨʠ 5. 
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ʈʠʩ. 11.16. ʉʭʝʤʘ ʝʣʝʢʪʨʦʟʚʫʢʦʚʦʾ 

ʦʙʨʦʙʢʠ: 

1 ï ʟʘʛʦʪʦʚʢʘ; 

2 ï ̔ ʥʩʪʨʫʤʝʥʪ; 

3 ï ʚʽʙʨʘʪʦʨ 

ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ; 

4 ï ʛʝʥʝʨʘʪʦʨ; 

5 ï ʢʦʥʮʝʥʪʨʘʪʦʨ; 

6 ï ʥʘʩʦʩ 

 

ɼʦ ʚʫʟʴʢʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʢʨʽʧʣʷʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʠ. ʋ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʠ ʙʝʟʧʝʨʝʨʚʥʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 

ʜʦ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʦʙʨʦʙʮʽ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ ʽʥʩʪʨʫʤʝʥʪʠ ʧʝʨʽʦʜʠʯʥʦ 

ʧʽʜʥʽʤʘʶʪʴʩʷ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʩʚʽʞʠʤ ʘʙʨʘʟʠʚʦʤ ʽ ʚʠʜʘʣʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʨʽʟʘʥʥʷ. 

ʋ ʜʘʥʽʡ ʩʭʝʤʽ ʦʙʨʦʙʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʨʫʭʠ: ʛʦʣʦʚʥʠʡ - ʨʫʭ ʨʽʟʘʥʥʷ 

(ʧʦʟʜʦʚʞʥʻ ʢʦʣʠʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʶ ʯʘʩʪʦʪʦʶ) ʽ 

ʜʦʧʦʤʽʞʥʠʡ - ʨʫʭ ʧʦʜʘʯʽ. ʈʫʭ ʨʽʟʘʥʥʷ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʫʭ 

ʛʦʣʦʚʥʦʛʦ ʨʽʟʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʙʨʘʟʠʚʥʠʤʠ ʟʝʨʥʘʤʠ, ʷʢʽ 

ʦʜʝʨʞʫʶʪʴ ʝʥʝʨʛʽʶ ʚʽʜ ʨʦʙʦʯʦʛʦ ʪʦʨʮʷ ʽʥʩʪʨʫʤʝʥʪʘ, ʽ ʨʫʭ ʧʦʙʽʯʥʦʛʦ 

ʨʽʟʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟʝʨʥʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʤʽʞ ʙʽʯʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʟʘʛʦʪʦʚʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʢʨʠʢʭʝ ʨʫʡʥʫʚʘʥʥʷ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʡ ʚôʷʟʢʝ ʨʫʡʥʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʽʟ ʚôʷʟʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ 

ʩʪʘʣʝʡ. ʇʨʠ ʫʜʘʨʘʭ ʚʝʨʰʠʥʠ ʟʝʨʝʥ ʚʜʘʚʣʶʶʪʴʩʷ ʚ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ 

ʽʥʩʪʨʫʤʝʥʪʘ ʡ ʚʠʢʣʠʢʘʶʪʴ ʧʣʘʩʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʶ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʨʦʟʤʽʨʥʘ ʦʙʨʦʙʢʘ ʘʙʨʘʟʠʚʥʦʶ ʩʫʩʧʝʥʟʽʻʶ ʤʘʻ ʨʷʜ 

ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʟʚʠʯʘʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʨʽʟʘʥʥʷ: 

ʘ) ʧʨʦʮʝʩ ʻ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤ ʧʨʠ ʦʙʨʦʙʮʽ ʪʚʝʨʜʠʭ ʢʨʠʭʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʦʙʨʦʙʮʽ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ; 

ʙ) ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʢʦʧʽʶʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʬʘʩʦʥʥʦʾ ʦʙʨʦʙʢʠ; 



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 255 

 

 

ʚ) ʟʤʝʥʰʫʻʪʴʩʷ ʩʠʣʘ ʨʽʟʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʦʙʤʝʞʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʦʙʨʦʙʢʠ ʪʽʣʴʢʠ ʥʘ 

ʥʝʚʝʣʠʢʫ ʛʣʠʙʠʥʫ, ʙʽʣʴʰʠʤ ʟʥʦʰʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʤʘʣʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʠ ʦʙʨʦʙʮʽ ʟʘʛʦʪʦʚʦʢ ʽʟ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘʤʧʣʽʪʫʜʠ ʽ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʠʜʫ ʽ 

ʟʝʨʥʠʩʪʦʩʪʽ ʘʙʨʘʟʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʤʽʨʽʚ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʣʦʱ, 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ (ʩʪʘʪʠʯʥʦʛʦ) 

ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽ ʟʘʛʦʪʦʚʢʘʤʠ. 

ɯʩʥʫʶʯʽ ʤʦʜʝʣʽ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʚʝʨʩʪʘʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙʣʷʪʠ 

ʦʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 0,15 ʜʦ 90 ʤʤ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʛʣʠʙʠʥʽ ʦʙʨʦʙʢʠ 

2ï5 ʜʽʘʤʝʪʨʽʚ ʟ ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʢʠ ʜʣʷ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ 0,01 ʤʤ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʰʪʘʤʧʽʚ ʜʣʷ ʢʘʨʙʫʚʘʥʥʷ ʨʝʣʴʻʬʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʤʝʜʘʣʝʡ). ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʙʨʫʶʯʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʨʝʣʴʻʬ ʜʝʪʘʣʝʡ. 

ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʭʝʤʘʤʠ ʋɿʆ ʻ ʥʘʩʪʫʧʥʽ. 

ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ ʧʦ ʢʦʥʪʫʨʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʚʠʯʘʡʥʦ 

ʚʠʨʽʟʘʥʥʷʤ ʽʟ ʧʣʦʩʢʠʭ ʟʘʛʦʪʦʚʦʢ. ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ 

ʧʦʚʪʦʨʶʻ ʢʦʥʪʫʨ ʜʝʪʘʣʽ, ʩʪʘʥʦʚʠʪʴ 0,8...1 ʤʤ. ʇʦʭʠʙʢʘ ʨʦʟʤʽʨʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ - 0,02 ʤʤ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʤʽʩʥʠʡ ʛʨʫʧʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ. 

ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʦʨʦʞʥʠʥ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʨʝʤʦʥʪʽ ʧʨʝʩ-ʬʦʨʤ, ʚʠʩʘʜʦʯʥʠʭ ʤʘʪʨʠʮʴ, 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʬʽʣʴʻʨ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʰʪʘʤʧʽʚ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʫʚʘʪʠ 2...3 ʭʦʜʠ: ʦʜʠʥ ʯʦʨʥʦʚʠʡ ʪʘ ʦʜʠʥ ʘʙʦ ʜʚʘ ʯʠʩʪʦʚʠʭ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʧʽʜʚʝʜʝʥʥʷ ʘʙʨʘʟʠʚʥʦʾ 

ʩʫʩʧʝʥʟʽʾ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʤʘʻ ʟʝʨʥʠʩʪʽʩʪʴ 

ʘʙʨʘʟʠʚʫ, ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘ. ʇʨʠ ʯʠʩʪʦʚʠʭ ʦʧʝʨʘʮʽʷʭ 

ʚʠʩʦʪʘ ʤʽʢʨʦʧʦʚʝʨʭʥʽ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʽʥʩʪʨʫʤʝʥʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ 

2...3 ʨʘʟʠ ʤʝʥʰʦʶ ʚʽʜʥʦʩʥʦ ʥʝʦʙʭʽʜʥʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ ʥʝʨʽʚʥʦʩʪʝʡ 

ʧʦʚʝʨʭʥʽ ʜʣʷ ʜʝʪʘʣʽ. 

ʇʨʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʨʽʟʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ 

ʚʠʢʦʥʫʶʪʴ ʩʢʣʘʜʥʠʡ ʚʧʣʠʚ. ʇʨʠ ʨʽʟʘʥʥʽ ʨʦʙʦʪʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʣʘʩʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʶ ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ ʪʘ ʥʘ ʟʦʚʥʽʰʥʻ 

ʪʝʨʪʷ ʥʘ ʨʦʙʦʯʠʭ ʛʨʘʥʷʭ ʽʥʩʪʨʫʤʝʥʪʘ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʩʫʥʝʥʥʷ ʥʘʨʦʩʪʫ ʥʘ ʽʥʩʪʨʫʤʝʥʪʽ, ʟʤʝʥʰʝʥʥʶ ʩʠʣ ʪʝʨʪʷ 

ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ ʟʥʘʡʰʣʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʨʽʟʘʥʥʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʪʦʥʢʦʾ ʩʪʨʫʞʢʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʙʨʦʙʮʽ ʚʥʫʪʨʽʰʥʽʭ ʨʽʟʝʡ 

ʤʘʣʦʛʦ (1...6 ʤʤ) ʪʘ ʩʝʨʝʜʥʴʦʛʦ (10...30 ʤʤ) ʜʽʘʤʝʪʨʽʚ ʫ ʞʘʨʦʤʽʮʥʠʭ ʽ 



256 11. ɽʣʝʢʪʨʦʥʥʽ ʪʘ ʽʥʰʽ ʚʠʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

 

 

ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʘʭ. ʇʨʠ ʥʘʜʘʥʥʽ ʤʽʪʯʠʢʫ ʢʦʣʠʚʘʥʴ ʽʟ ʯʘʩʪʦʪʦʶ 

f = 18...44 ʢɻʮ ʽ ʘʤʧʣʽʪʫʜʦʶ x = 3...5 ʤʢʤ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʽ ʦʩʴʦʚʘ ʩʠʣʘ 

ʟʤʝʥʰʫʶʪʴʩʷ ʥʘ 25...30 %. 

ʆʯʠʱʝʥʥʷ ʪʘ ʟʤʘʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 

ɯʥʩʪʨʫʤʝʥʪ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʶ ʯʘʩʪʦʪʦʶ, ʟôʻʜʥʘʥʠʡ ʟ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʽ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. ʋ ʧʨʦʩʪʽʨ ʤʽʞ ʢʨʫʛʦʤ ʪʘ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʘʻʪʴʩʷ 

ʦʯʠʱʫʚʘʣʴʥʘ ʨʽʜʠʥʘ, ʫ ʷʢʽʡ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʥʝʾ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʚʠʥʠʢʘʶʪʴ ʝʬʝʢʪʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʽʥʪʝʥʩʠʚʥʦʤʫ ʦʯʠʱʝʥʥʶ ʧʦʚʝʨʭʥʽ 

ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʚʽʜ ʟʘʩʘʣʶʚʘʥʥʷ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʟʤʽʮʥʝʥʥʷ. ʅʘʢʣʘʜʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʧʨʠ ʟʤʽʮʥʶʚʘʣʴʥʦ-ʯʠʩʪʦʚʽʡ ʦʙʨʦʙʮʽ ʜʦʟʚʦʣʷʻ ʥʘ ʧʦʨʷʜʦʢ 

ʟʤʝʥʰʠʪʠ ʩʠʣʫ ʧʨʠʪʠʩʢʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʜʦ ʟʘʛʦʪʦʚʢʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʪʠʤ, ʱʦ ʧʨʠ ʢʦʥʪʘʢʪʽ ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ ʢʦʣʠʚʘʻʪʴʩʷ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʶ 

ʯʘʩʪʦʪʦʶ, ʽ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʚʠʥʠʢʘʻ ʫʜʘʨ, ʧʨʠ ʷʢʦʤʫ ʤʠʪʪʻʚʽ 

ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʙʘʛʘʪʦ ʨʘʟʽʚ ʧʝʨʝʚʝʨʰʫʶʪʴ ʩʪʘʪʠʯʥʽ ʟʥʘʯʝʥʥʷ 

ʧʨʠʪʠʩʢʫ. 

ɼʘʥʘ ʦʙʨʦʙʢʘ ʝʬʝʢʪʠʚʥʘ ʜʣʷ ʜʝʪʘʣʝʡ ʟ ʪʝʨʤʦʦʙʨʦʙʣʝʥʠʭ ʩʪʘʣʝʡ, 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʜʝʪʘʣʝʡ ʽʟ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʜʝʪʘʣʝʡ ʤʘʣʦʾ ʪʚʝʨʜʦʩʪʽ ʪʘ ʟ 

ʪʦʥʢʠʤʠ ʧʦʢʨʠʪʪʷʤʠ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʟʤʽʮʥʶʚʘʣʴʥʦ-ʯʠʩʪʦʚʦʾ 

ʦʙʨʦʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 11.17. 

ʅʘ ʦʙʝʨʪʦʚʫ ʟʘʛʦʪʦʚʢʫ 1 ʜʽʻ ʟʽ ʩʪʘʪʠʯʥʦʶ ʩʠʣʦʶ ʈʩʪ ʘʣʤʘʟʥʠʡ 

ʥʘʢʦʥʝʯʥʠʢ 2, ʟʘʢʨʽʧʣʝʥʠʡ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʢʦʥʮʝʥʪʨʘʪʦʨʽ 3, ʱʦ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʞʦʨʩʪʢʦ ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ 4. 
 

 
1 

2 3 4 

ʈʩʪ 
 

ʈʠʩ. 11.17. ʉʭʝʤʘ ʧʨʦʮʝʩʫ 

ʟʤʽʮʥʶʚʘʣʴʥʦ-

ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ: 

1 ï ʟʘʛʦʪʦʚʢʘ; 

2 ï ʥʘʢʦʥʝʯʥʠʢ 

ʘʣʤʘʟʥʠʡ; 

3 ï ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ; 

4 ï ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʤʘʛʥʽʪʦʩʪʨʠʢʮʽʡʥʠʡ 

 

ʈʝʞʠʤʠ ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʚʠʙʠʨʘʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ 

ʽ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʜʝʪʘʣʝʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ. 

ʅʘʢʦʥʝʯʥʠʢ ʨʘʜʽʫʩʦʤ R = 1...5 ʤʤ ʟʚʠʯʘʡʥʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʽʟ ʪʚʝʨʜʠʭ 

ʩʧʣʘʚʽʚ, ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʩʠʥʪʝʪʠʯʥʠʭ ʘʣʤʘʟʽʚ. ɸʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ  



ʆʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 257 

 

 

x = 6...8 ʤʢʤ ʧʨʠ ʯʘʩʪʦʪʽ f = 22...44 ʢʛʮ, ʪʘ ʈʩʪ= 50 ... 100 ʅ. ʆʧʪʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ S = 0,05...0,1 ʤʤ/ʦʙ. ʐʚʠʜʢʽʩʪʴ ʚʠʛʣʘʜʞʫʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 30 ʜʦ 150 ʤ/ʭʚ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʚʠʛʣʘʜʞʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʩʦʪʫ 

ʰʦʨʩʪʢʦʩʪʽ ʚ 8...10 ʨʘʟʽʚ, ʦʜʝʨʞʘʪʠ ʚʠʩʦʢʫ ʧʦʚʝʨʭʥʝʚʫ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ, 

ʧʽʜʚʠʱʠʪʠ ʦʧʽʨ ʫʪʦʤʠ, ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʛʨʘʥʠʮʶ ʚʠʪʨʠʚʘʣʦʩʪʽ. 

ʆʙʨʦʙʮʽ ʚʽʣʴʥʠʤ ʘʙʨʘʟʠʚʦʤ ʧʽʜʜʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʨʽʙʥʽ ʜʝʪʘʣʽ 

ʜʣʷ ʟʥʷʪʪʷ ʟʘʜʠʨʦʢ. ɼʝʪʘʣʽ ʤʽʩʪʷʪʴʩʷ ʫ ʚʘʥʥʽ, ʫ ʷʢʫ ʟʘʣʠʚʘʶʪʴ ʨʽʜʠʥʫ ʟ 

ʘʙʨʘʟʠʚʦʤ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʢʦʣʠʚʘʥʥʷ ʚ ʨʽʜʠʥʫ ʟʙʫʜʞʫʶʪʴʩʷ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʪʦʨʝʮʴ ʷʢʦʛʦ ʩʣʫʞʠʪʴ ʜʥʦʤ ʚʘʥʥʠ. ɯʥʩʪʨʫʤʝʥʪ ʟôʻʜʥʘʥʠʡ 

ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʯʝʨʝʟ ʢʦʥʮʝʥʪʨʘʪʦʨ. ɼʝʪʘʣʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʨʽʜʠʥʽ ʫ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦ 

ʨʽʜʠʥʠ ʧʨʠʢʣʘʜʘʶʪʴ ʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʈ= 0,4...0,6 ʄʇʘ. 

 

11.5. ɽʣʝʢʪʨʦʥʥʦ-ʧʽʜʨʠʚʥʘ ʦʙʨʦʙʢʘ 

 

ɽʣʝʢʪʨʦʥʥʦ-ʧʽʜʨʠʚʥʘ ʦʙʨʦʙʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʪʦʜʫ ʦʙʨʦʙʢʠ 

ʪʠʩʢʦʤ. ɰʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʜʣʷ ʬʦʨʤʦʟʤʽʥʠ, ʪʘʢ ʽ ʜʣʷ ʧʦʜʽʣʫ ʟʘʛʦʪʦʚʢʠ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ, ʛʥʫʪʪʷ, ʢʘʨʙʫʚʘʥʥʷ, ʚʠʪʷʞʢʠ, ʨʦʟʜʘʯʽ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʭʨʫʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʯʠʱʝʥʥʷ ʚʝʣʠʢʠʭ ʚʽʜʣʠʚʦʢ 

ʚʽʜ ʧʨʠʛʘʨʫ, ʨʽʟʘʥʥʷ, ʨʦʟʚʘʣʴʮʴʦʚʫʚʘʥʥʷ ʪʨʫʙ. 

ɺʽʜʦʤʽ ʜʚʘ ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʝʣʝʢʪʨʦʥʥʦ-ʧʽʜʨʠʚʥʦʛʦ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ: 

- ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʨʦʟʨʷʜʫ; 

- ʝʣʝʢʪʨʠʯʥʦʛʦ ʚʠʙʫʭʫ ʧʨʦʚʽʜʥʠʢʦʚʦʾ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ʨʝʯʦʚʠʥʠ. 

ʇʨʠ ʚʠʩʦʢʦʚʦʣʴʪʥʦʤʫ ʨʦʟʨʷʜʽ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʶ 

ʦʙʨʦʙʢʦʶ (ɽɻʆ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ ʝʬʝʢʪ, ʫʧʝʨʰʝ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʮʽʣʝʡ ʃ.ɸ. ʖʪʢʽʥʠʤ. ʈʦʙʦʯʦʶ ʨʝʯʦʚʠʥʦʶ, 

ʷʢ ʧʨʘʚʠʣʦ, ʩʣʫʞʠʪʴ ʪʝʭʥʽʯʥʘ ʚʦʜʘ. ɽʣʝʢʪʨʠʯʥʠʡ ʨʦʟʨʷʜ ʧʨʦʪʽʢʘʻ ʚ 

ʛʝʨʤʝʪʠʯʥʽʡ ʢʘʤʝʨʽ (ʨʠʩ. 11.18). 

ɼʦ ʢʦʥʜʝʥʩʘʪʦʨʥʦʾ ʙʘʪʘʨʝʾ 7 ʧʽʜʢʣʶʯʘʶʪʴ ʝʣʝʢʪʨʦʜʠ 5, ʷʢʽ ʨʘʟʦʤ ʽʟ 

ʟʘʛʦʪʦʚʢʦʶ 1 ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʢʘʤʝʨʽ 6, ʟʘʧʦʚʥʝʥʦʶ ʜʽʝʣʝʢʪʨʠʯʥʦʶ 

ʨʽʜʠʥʦʶ 4 (ʚʦʜʦʶ); 8 ï ʚʠʩʦʢʦʚʦʣʴʪʥʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ. ʅʘʧʨʫʛʘ Uc 

ʥʘ ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʦʙʦʶ 

ʤʝʞʝʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʂʦʣʠ ʥʘʧʨʫʛʘ Uc ʜʦʩʷʛʘʻ ʧʨʦʙʠʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ Unʨ, ʫ ʨʦʟʨʷʜʥʦʤʫ ʣʘʥʮʶʟʽ ʰʚʠʜʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ ʩʪʨʫʤʫ 

ɯ. ʇʽʩʣʷ ʧʨʦʙʦʶ ʚ ʨʽʜʠʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʢʘʥʘʣ ʨʦʟʨʷʜʫ 3 ʟ ʧʦʯʘʪʢʦʚʠʤ 

ʜʽʘʤʝʪʨʦʤ ʫ ʜʝʩʷʪʽ ʜʦʣʽ ʤʽʣʽʤʝʪʨʘ ʪʘ ʛʘʟʦʧʘʨʦʚʠʡ ʤʽʭʫʨ. ʋ ʥʘʚʢʦʣʠʰʥʽʡ 

ʨʽʜʠʥʽ ʚʠʥʠʢʘʻ ʫʜʘʨʥʘ ʭʚʠʣʷ. 
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ʈʠʩ. 11.18. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ 

ʝʬʝʢʪ: 

1 ï ʟʘʛʦʪʦʚʢʘ;  6 ï ʢʘʤʝʨʘ; 

2 ï ʤʘʪʨʠʮʷ;  7 ï ʙʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʥʘ; 

3 ï ʢʘʥʘʣ ʨʦʟʨʷʜʫ; 8 ï ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ  

4 ï ʨʽʜʠʥʘ ʜʽʝʣʝʢʪʨʠʯʥʘ;  ʚʠʩʦʢʦʚʦʣʴʪʥʝ; 

5 ï ʝʣʝʢʪʨʦʜʠ; 9 ï ʚʠʤʠʢʘʯ; 

10 ï ʩʦʧʣʦ (ʢʘʥʘʣ) 

ɺʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʟʘʛʦʪʦʚʢʘ ʜʝʬʦʨʤʫʻʪʴʩʷ 

ʡ ʟʘʧʦʚʥʶʻ ʧʦʨʦʞʥʠʥʫ ʚ ʤʘʪʨʠʮʽ 2. ɸʙʩʦʣʶʪʥʘ ʰʚʠʜʢʽʩʪʴ ʜʝʬʦʨʤʘʮʽʾ 

ʧʝʨʝʚʝʨʰʫʻ 100 ʤ/ʩ. ʆʙôʻʤ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨʤʘʮʽʾ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ. 

ʈʦʟʤʽʨʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʣʠʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʪʦʚʱʠʥʦʶ ʜʦ 5 ʤʤ 

ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ 1 ʤ. 

ʇʝʨʝʚʘʛʘʤʠ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʻ: 

ʘ) ʧʨʦʩʪʦʪʘ ʦʩʥʘʱʝʥʥʷ; 

ʙ) ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ; 

ʚ) ʟʙʝʨʝʞʝʥʥʷ ʚʠʭʽʜʥʦʾ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʣʠʩʪʦʚʦʾ ʟʘʛʦʪʦʚʢʠ; 

ʛ) ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʝʪʘʣʝʡ ʽʟ ʟʘʛʦʪʦʚʦʢ 

ʦʜʥʦʛʦ ʚʠʜʫ. 

ʆʯʠʱʝʥʥʷ ʜʝʪʘʣʝʡ - ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʦʧʝʨʘʮʽʡ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ (ʨʠʩ. 11.19). 
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ʈʠʩ. 11.19. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʜʝʪʘʣʝʡ: 

1 ï ʝʣʝʢʪʨʦʜ; 6 ï ʨʝʰʽʪʢʘ; 

2 ï ʚʽʟʦʢ;  7 ï ʟʘʛʦʪʦʚʢʘ; 

3 ï ʪʨʘʚʝʨʩʘ; 8 ï ʪʨʘʥʩʧʦʨʪʝʨ; 

4 ï ʚʘʥʥʘ;  9 ï ʯʘʩʪʠʥʢʠ ʟʘʛʦʪʦʚʢʠ 

5 ï ʦʩʥʦʚʘ; 
 

ʆʧʝʨʘʮʽʷ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʜʝʪʘʣʝʡ ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʦʯʠʱʝʥʥʷ ʜʝʪʘʣʝʡ, ʷʢ ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʘ, 

ʜʨ̔ʙʦʩʪʨʫʤʠʥʥʘ, ʜʨʽʙʦʤʽʪʥʘ. ɯʩʪʦʪʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʨʦʮʝʩʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ. 

ʅʘ ʦʩʥʦʚʽ 5 ʚʩʪʘʥʦʚʣʝʥʘ ʚʘʥʥʘ 4, ʫ ʷʢʽʡ ʨʦʟʤʽʱʝʥʘ ʨʝʰʽʪʢʘ 6 ʽʟ 

ʟʘʛʦʪʦʚʢʘʤʠ 7. ʅʘʜ ʥʠʤʠ ʧʦ ʪʨʘʚʝʨʩʽ 3 ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚʽʟʦʢ 2 ʟ 

ʝʣʝʢʪʨʦʜʦʤ 1. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʘʥʥʠ ʨʦʟʤʽʱʝʥʠʡ ʪʨʘʥʩʧʦʨʪʝʨ 8. ʅʘ 

ʥʴʦʤʫ ʦʩʘʜʞʫʶʪʴʩʷ ʯʘʩʪʠʥʢʠ 9, ʚʠʣʫʯʝʥʽ ʟ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʦʢ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʷʜʽʚ. ʈʦʟʨʷʜʠ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʟʘʛʦʪʦʚʢʘʤʠ ʪʘ ʝʣʝʢʪʨʦʜʦʤ. 

ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʦʜʠʥ ʝʣʝʢʪʨʦʜ ʘʙʦ ʜʝʢʽʣʴʢʘ ʦʜʥʦʯʘʩʥʦ. 

 

11.6. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ 

 

ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ɽʄʆ) ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ 

ʪʝʨʤʽʯʥʦʛʦ ʪʘ ʩʠʣʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʜʝʪʘʣʽ. ʉʫʪʥʽʩʪʴ ɽʄʆ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʯʝʨʝʟ ʤʽʩʮʝ 

ʢʦʥʪʘʢʪʫ ʽʥʩʪʨʫʤʝʥʪʘ ʟ ʚʠʨʦʙʦʤ ʧʨʦʭʦʜʠʪʴ ʩʪʨʫʤ ʚʝʣʠʢʦʾ ʩʠʣʠ ʪʘ 

ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʩʪʫʧʘʶʯʽ ʛʨʝʙʽʥʮʽ ʧʦʚʝʨʭʥʽ 

ʧʽʜʜʘʶʪʴʩʷ ʩʠʣʴʥʦʤʫ ʥʘʛʨʽʚʘʥʥʶ, ʧʽʜ ʪʠʩʢʦʤ ʽʥʩʪʨʫʤʝʥʪʘ 
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ʈʠʩ. 11.20. ʉʭʝʤʘ ɽʄʆ: 

1 ï ʩʭʽʜʯʘʩʪʠʡ ʨʝʛʫʣʷʪʦʨ ʧʦʪʫʞʥʦʩʪʽ; 

2 ï ʧʣʘʚʥʠʡ ʨʝʛʫʣʷʪʦʨ ʧʦʪʫʞʥʦʩʪʽ; 

3 ï ʧʽʜʚʝʜʝʥʥʷ ʝʥʝʨʛʽʾ ʜʦ ʧʘʪʨʦʥʘ; 

4 ï ʧʘʪʨʦʥ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ; 

5 ï ʟʤʽʮʥʶʚʘʣʴʥʘ ʜʝʪʘʣʴ; 

6 ï ʧʽʥʦʣʴ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʪʦʢʘʨʥʦʛʦ 

ʚʝʨʩʪʘʪʘ; 

7 ï ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪ 

ɿʛʣʘʜʞʫʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ - ʧʨʫʞʠʥʥʘ ʜʝʨʞʘʚʢʘ ʽʟ ʧʣʘʩʪʠʥʦʶ ʘʙʦ 

ʨʦʣʠʢʦʚʦʶ ʛʦʣʦʚʢʦʶ. ʉʠʣʘ ʟʛʣʘʜʞʫʚʘʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʪʷʛʫ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ (ʨʠʩ. 11.21) 

ʆʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ɽʄʆ: ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ (ɽʄɿ) ʪʘ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʚʠʩʘʜʞʝʥʥʷ (ɽʄɺ). 

ʇʨʦʮʝʩʠ ɽʄʆ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʦʩʦʙʣʠʚʦʛʦ ʪʠʧʫ ʧʦʚʝʨʭʥʝʚʦʾ 

ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʊʄʆ). 

ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʧʣʦʫʪʚʦʨʝʥʥʷ ʪʘ ʪʝʨʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ɽʄʆ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʪʝʧʣʦʪʠ, 

ʩʪʚʦʨʶʚʘʥʠʭ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʽ ʪʝʨʪʷʤ. ʃʦʢʘʣʴʥʝ ʥʘʛʨʽʚʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʽʻʶ ʟʥʘʯʥʠʭ ʪʠʩʢʽʚ. ʊʝʨʤʽʯʥʠʡ ʮʠʢʣ (ʥʘʛʨʽʚʘʥʥʷ - 

ʚʠʪʨʠʤʢʘ - ʦʭʦʣʦʜʞʝʥʥʷ) ʻ ʜʦʩʠʪʴ ʢʦʨʦʪʢʦʯʘʩʥʠʤ ʽ ʪʨʠʚʘʻ ʯʘʩʪʢʠ 

ʩʝʢʫʥʜʠ. ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ 

ʚʽʜʚʝʜʝʥʥʷʤ ʪʝʧʣʦʪʠ ʫʩʝʨʝʜʠʥʫ ʜʝʪʘʣʽ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙʫʤʦʚʣʶʶʪʴ 

ʦʜʝʨʞʘʥʥʷ ʦʩʦʙʣʠʚʦʾ ʤʽʣʢʦʜʠʩʧʝʨʩʥʦʾ ʽ ʪʚʝʨʜʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ, ʱʦ ʤʘʻ ʚʠʩʦʢʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 
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ʈʠʩ. 11.21. ʇʨʫʞʠʥʥʘ ʜʝʨʞʘʚʢʘ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʥʠ: 

1 ï ʧʣʘʩʪʠʥʘ;  4 ï ʧʣʦʩʢʘ ʧʨʫʞʠʥʘ; 

2 ï ʧʨʠʪʠʩʢʘʯ;  5 ï ʪʽʣʦ ʜʝʨʞʘʚʢʠ; 

3 ï ʙʦʣʪ Ml2;  6 ï ʙʦʣʪ ʭʚʦʩʪʦʚʠʢʘ 

 

ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ɽʄʆ, ʻ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʦʛʦ 

ʰʘʨʫ. ɺ ʦʩʥʦʚʫ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʣʘʜʝʥʝ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ: 

 

Q=Q1+Q2, 

 

ʜʝ Q1 ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʦʙʫʤʦʚʣʝʥʘ ʪʝʨʪʷʤ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙ 

ʦʙʨʦʙʣʶʚʘʥʫ ʜʝʪʘʣʴ, ɼʞ; 

 Q2 ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ, ɼʞ. 

ʊʚʝʨʜʽʩʪʴ ʫ ʟʘʛʘʨʪʦʚʘʥʦʤʫ ʰʘʨʽ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʟʤʽʩʪʫ ʚʫʛʣʝʮʶ ʚ 

ʩʪʘʣʽ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʨʠ ʟʤʽʮʥʶʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ɽʄʆ ʚʽʜʥʦʩʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤ ʩʪʘʥʦʤ ʩʪʘʥʦʚʠʪʴ ʜʣʷ: 

ʩʪʘʣʽ 20 - ʚ 2,1 ʨʘʟʠ; ʩʪʘʣʽ 45 - ʚ 2,7 ʨʘʟʠ; ʩʪʘʣʽ ʋ10 - ʚ 3,87 ʨʘʟʠ. 

ɼʣʷ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ ʤʘʢʩʠʤʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ 

ʩʪʘʥʦʚʠʪʴ 57...59 HRC. 

ʇʨʠ ʦʙʨʦʙʮʽ ʤʘʣʦʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ 

ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ, ʘ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʥʷ ʟʨʦʩʪʘʻ. ɼʣʷ 

ʩʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʠʩʢʫ ʟʥʠʞʫʻʪʴʩʷ ʽ 

ʪʚʝʨʜʽʩʪʴ, ʽ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʥʷ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʩʠʣʘ ʈ@ 100 ʅ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ (ʢʦʚʟʘʥʥʷ) ʟʛʣʘʜʞʫʚʘʥʥʷ ʟʨʦʩʪʘʻ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʽʣʷ ʩʘʤʦʾ ʧʦʚʝʨʭʥʽ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʦʪʠ, ʩʪʚʦʨʶʚʘʥʦʾ ʪʝʨʪʷʤ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʪʚʝʨʜʦʩʪʽ. ʆʜʥʘʢ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʥʷ ʟ ʚʠʩʦʢʦʶ ʪʚʝʨʜʽʩʪʶ 

ʟʤʝʥʰʫʻʪʴʩʷ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʠʪʦʤʦʾ ʪʝʧʣʦʪʠ, ʱʦ  

ʚʠʜʽʣʷʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʩʪʨʫʤʫ. 










