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ɺʉʊʋʇ 

 

 

ʈʦʟʚʠʪʦʢ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 
ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 
ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʋʢʨʘʾʥʠ ʨʝʩʫʨʩʘʤʠ ï ʮʝ ʫʩʧʽʰʥʝ ʚʠʨʽʰʝʥʥʷ 
ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʛʨʘʤ. 
ʅʘʬʪʘ ʪʘ ʛʘʟ ʥʘʙʫʣʠ ʜʫʞʝ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʰʦʤʫ 
ʞʠʪʪʽ. ʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʻ ʥʝ ʪʽʣʴʢʠ 
ʝʬʝʢʪʠʚʥʠʤ ʽ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʤ ʧʘʣʠʚʦʤ, ʘʣʝ ʽ ʮʽʥʥʦʶ 
ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɯʟ ʥʘʬʪʠ ʪʘ ʛʘʟʫ 
ʦʪʨʠʤʫʶʪʴ ʩʧʠʨʪʠ, ʬʦʨʤʘʣʽʥ, ʘʮʝʪʠʣʝʥ, ʰʪʫʯʥʽ ʙʘʨʚʥʠʢʠ, 
ʩʠʥʪʝʪʠʯʥʽ ʚʦʣʦʢʥʘ, ʦʣʠʚʠ, ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ 
ʧʦʢʨʠʪʪʷ ʪʦʱʦ. 

ɿʘ ʟʘʧʘʩʘʤʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʧôʷʪʝ ʤʽʩʮʝ 
ʚ ɭʚʨʦʧʽ ʧʽʩʣʷ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ, ʅʦʨʚʝʛʽʾ, 
ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʽ ʅʽʜʝʨʣʘʥʜʽʚ. ʅʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʦʚʘʥʽ 
ʪʨʠ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʝʛʽʦʥʠ: ɿʘʭʽʜʥʠʡ (ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-
ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣ.), ʉʭʽʜʥʠʡ 
(ʇʦʣʪʘʚʩʴʢʘ, ʉʫʤʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣ.) ʪʘ 
ʇʽʚʜʝʥʥʠʡ (ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦ-ʂʨʠʤʩʴʢʠʡ). ʇʨʦʤʠʩʣʦʚʽ ʽ 
ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʘʧʘʩʠ ʥʘʬʪʠ ʚ ʋʢʨʘʾʥʽ ʟʘʣʷʛʘʶʪʴ ʫ 
ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ, ʇʨʠʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ʇʨʠʯʦʨʥʦʤʦʨ-
ʩʴʢʽʡ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʧʨʦʚʽʥʮʽʷʭ. ʅʘ ʜʝʨʞʘʚʥʦʤʫ ʙʘʣʘʥʩʽ 
ʥʘʨʘʭʦʚʫʻʪʴʩʷ 289 ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ, ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ 
ʧʦʥʘʜ 4300 ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʪʝ ʧʦʪʨʝʙʠ 
ʋʢʨʘʾʥʠ ʚʣʘʩʥʠʤ ʚʠʜʦʙʫʪʢʦʤ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 
ʥʝʜʦʩʪʘʪʥʴʦ. 

ɺʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʽ ʢʦʥʜʝʥʩʘʪʫ ʚ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽʡ 
ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʚ 3,7é4,5 ʤʣʥ ʪ ʥʘ ʨʽʢ, ʘ ʛʘʟʫ -                      
18...21 ʤʣʨʜ ʤ3 ʥʘ ʨʽʢ. ʉʪʘʙʽʣʴʥʦʩʪʽ ʚʠʜʦʙʫʪʢʫ ʜʦʩʷʛʥʫʪʦ 
ʟʘʚʜʷʢʠ ʙʫʨʽʥʥʷ ʥʦʚʠʭ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, 
ʚʚʝʜʝʥʥʷ ʚ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʪʘ ʧʦʢʣʘʜʽʚ, 
ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʛʦ ʬʦʥʜʫ ʩʚʝʨʜʣʦʚʠʥ, 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʪʘ ʪʨʝʪʠʥʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 
ʚʠʣʫʯʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ. 

ɺʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
ʋʢʨʘʾʥʘ ʧʦʚôʷʟʫʻ ʟ ʰʝʣʴʬʦʤ ʏʦʨʥʦʛʦ ʤʦʨʷ. 

ʇʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʤʘʶʪʴ 
ʨʦʟʛʘʣʫʞʝʥʽ ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʥʘʬʪʦʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ, 
ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʘʥʟʠʪ ʛʘʟʫ ʽ ʥʘʬʪʠ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ ʽ 
ʚʯʘʩʥʦ ʧʦʩʪʘʯʘʶʪʴ ʩʠʨʦʚʠʥʫ ʥʘ ʚʽʪʯʠʟʥʷʥʽ ʥʘʬʪʦ- ʪʘ 
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ʛʘʟʦʧʝʨʝʨʦʙʥʽ ʟʘʚʦʜʠ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 
ʛʘʟʦʧʨʦʚʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 39 ʪʠʩ. ʢʤ, ʘ 
ʥʘʬʪʦʧʨʦʚʦʜʽʚ ï 4 ʪʠʩ. ʢʤ. ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ 93é95 % 
ʝʢʩʧʦʨʪʫ ʨʦʩʽʡʩʴʢʦʛʦ ʛʘʟʫ ʜʦ ʢʨʘʾʥ ʎʝʥʪʨʘʣʴʥʦʾ ʽ ɿʘʭʽʜʥʦʾ 
ɭʚʨʦʧʠ, ʘ ʪʘʢʦʞ ʜʦ ʊʫʨʝʯʯʠʥʠ. ʆʙʩʷʛʠ ʪʨʘʥʟʠʪʫ ʥʘʬʪʠ ï 50 
ʤʣʥ ʪ.  ɿʘʧʫʱʝʥʘ ʧʝʨʰʘ ʯʝʨʛʘ ʥʘʬʪʦʧʨʦʚʦʜʫ ʆʜʝʩʘ-ɹʨʦʜʠ ʽ 
ʪʝʨʤʽʥʘʣʫ ñʇʽʚʜʝʥʥʠʡò, ʧʨʘʮʶʻ ʽ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 
ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʙʘʣʢʘʥʩʴʢʘ ʛʘʟʦʚʘ ʤʘʛʽʩʪʨʘʣʴ. ɸʣʝ 
ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʥʝ ʚ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʪʨʘʥʟʠʪʫ, ʘ 
ʚ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦ-ʤʦʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʚ ʮʽʡ ʛʘʣʫʟʽ, 
ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʟʨʦʩʪʘʥʥʷ, ʘʙʦ ʭʦʯ ʟʙʝʨʝʞʝʥʥʷ ʥʘ 
ʪʦʤʫ ʞ ʨʽʚʥʽ ʪʨʘʥʟʠʪʫ. ɯ ʧʨʦʙʣʝʤʘ ʮʷ ʻ ʩʢʣʘʜʥʦʶ, ʙʦ ʤʘʻ 
ʛʝʦʧʦʣʽʪʠʯʥʠʡ ʚʽʜʪʽʥʦʢ. 

ɺʘʛʦʤʝ ʤʽʩʮʝ ʫ ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʤʘʻ ʪʘʢʦʞ 
ʥʘʬʪʦʧʝʨʝʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʉʫʯʘʩʥʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʘ 
ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʋʢʨʘʾʥʠ ʤʘʻ ʰʽʩʪʴ ʥʘʬʪʦʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ 
ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ 51...54 ʤʣʥ ʪ 
ʥʘʬʪʠ ʥʘ ʨʽʢ (ʮʝ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʽ ʧʦʪʫʞʥʦʩʪʽ ʇʦʣʴʱʽ, 
ʋʛʦʨʱʠʥʠ, ʏʝʭʽʾ ʪʘ ʉʣʦʚʘʯʯʠʥʠ ʩʫʢʫʧʥʦ). ʅʘʡʧʦʪʫʞʥʽʰʽ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ 
ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʂʨʝʤʝʥʯʫʢʫ, ʃʠʩʠʯʘʥʩʴʢʫ ʽ ʍʝʨʩʦʥʽ. ɿʘʛʘʣʴʥʽ 
ʥʦʤʽʥʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʫʩʪʘʥʦʚʦʢ ʧʦʛʣʠʙʣʝʥʦʾ ʧʝʨʝʨʦʙʢʠ 
ʥʘʬʪʠ (ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʢʨʝʢʽʥʛʫ, ʢʦʢʩʫʚʘʥʥʷ, ʪʝʨʤʽʯʥʦʛʦ 
ʢʨʝʢʽʥʛʫ, ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʠʚ, ʙʽʪʫʤʽʚ) ʥʘ ʚʩʽʭ ʥʘʬʪʦʧʝʨʝ-
ʨʦʙʥʠʭ ʟʘʚʦʜʘʭ ʋʢʨʘʾʥʠ ʩʷʛʘʻ ʧʨʠʙʣʠʟʥʦ 6,92 ʤʣʥ ʪ ʥʘ ʨʽʢ, ʟ 
ʥʠʭ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʢʨʝʢʽʥʛʫ ï 3,68 ʤʣʥ ʪ ʥʘ ʨʽʢ, ʱʦ 
ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 13,5 ʪʘ 7,2 % ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʧʦʪʫʞ-
ʥʦʩʪʝʡ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʾ ʥʘʬʪʠ. ʇʦʩʪʘʯʘʥʥʷ ʥʘʬʪʠ 
ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ, 
ʂʘʟʘʭʩʪʘʥʫ ʪʘ ʟ ʚʽʪʯʠʟʥʷʥʠʭ ʧʦʢʣʘʜʽʚ. 

ɸʣʝ ʟʘʙʝʟʧʝʯʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʥʘʬʪʦʛʘʟʦʚʦʾ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʦʣʦʪʠʡ ʬʦʥʜ ʛʘʣʫʟʽ ï ʧʨʦʬʝʩʽʦʥʘʣʴʥʽ ʢʘʜʨʠ. 
ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ 
ʋʢʨʘʾʥʽ ʨʝʘʣʽʟʫʶʪʴ 17 ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʘ ʧʨʦʝʢʪʥʠʭ 
ʽʥʩʪʠʪʫʪʽʚ. ɸʢʪʠʚʥʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʦʤʧʣʝʢʩʫ 
ʋʢʨʘʾʥʩʴʢʘ ʥʘʬʪʦʛʘʟʦʚʘ ʘʢʘʜʝʤʽʷ, ʧʨʦʬʽʣʴʥʽ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ 
ʟʘʢʣʘʜʠ ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ i ʛʘʟʫ. ʋʢʨʘʾʥʘ ʚʰʘʥʦʚʫʻ 
ʩʘʤʦʚʽʜʜʘʥʫ ʧʨʘʮʶ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʛʘʣʫʟʽ. ʑʦʨʽʯʥʦ ʫ 
ʜʨʫʛʫ ʥʝʜʽʣʶ ʚʝʨʝʩʥʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ɼʝʥʴ ʧʨʘʮʽʚʥʠʢʽʚ 
ʥʘʬʪʦʚʦʾ, ʛʘʟʦʚʦʾ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï 
ʧʨʦʬʝʩʽʡʥʝ ʩʚʷʪʦ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘʬʪʦʚʦʾ, ʛʘʟʦʚʦʾ, 
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ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʦʟʘʙʝʟ-
ʧʝʯʝʥʥʷ. 

ʇʦʩʽʙʥʠʢ ʘʜʨʝʩʦʚʘʥʠʡ ʩʪʫʜʝʥʪʘʤ ʩʪʘʮʽʦʥʘʨʥʦʾ ʪʘ 
ʟʘʦʯʥʦʾ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʄʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʩʣʫʭʘʯʽʚ 
ʢʫʨʩʽʚ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʪʘ ʩʪʫʜʝʥʪʽʚ ʥʘʬʪʦʛʘʟʦʚʠʭ 
ʢʦʣʝʜʞʽʚ. ɺʠʢʣʘʜʝʥʠʡ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʨʤʽʥʽʚ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ 
ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʧʝʨʰʠʭ ʢʫʨʩʽʚ ʪʘ ʬʘʭʽʚʮʷʤʠ ʽʥʰʠʭ 
ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʂʨʽʤ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʦʩʚʦʻʥʥʷ 
ʪʝʦʨʝʪʠʯʥʦʛʦ ʢʫʨʩʫ, ʤʦʞʝ ʧʦʩʣʫʞʠʪʠ ʪʝʦʨʝʪʠʯʥʦʶ ʙʘʟʦʶ 
ʜʣʷ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ, ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 
ʢʫʨʩʦʚʠʭ ʽ ʜʠʧʣʦʤʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʧʨʦʬʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. 
ʇʝʨʰʽ ʯʠʪʘʯʽ ʧʦʩʽʙʥʠʢʘ ï ʚʠʢʣʘʜʘʯʽ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʬʪʠ i ʛʘʟʫ 
ʧʨʦʬʝʩʦʨ ʄʽʨʦʥʦʚ ʖ. ɺ., ʜʦʮʝʥʪ ʌʝʜʦʨʦʚʠʯ ʗ. ʊ., ʜʦʢʪʦʨ 
ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʏʝʣʷʜʠʥ ʃ. ɯ., ʜʦʮʝʥʪ ɺʦʟʥʷʢ ʄ. ʇ., ʷʢʽ 
ʧʦʛʦʜʠʣʠʩʴ ʥʘ ʥʝʣʝʛʢʠʡ ʦʙʦʚôʷʟʦʢ ʨʝʮʝʥʟʫʚʘʥʥʷ ʨʫʢʦʧʠʩʫ. 
ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʾʤ ʱʠʨʫ ʧʦʜʷʢʫ ʟʘ ʨʷʜ ʚʠʧʨʘʚʣʝʥʴ, 
ʮʽʥʥʠʭ ʧʦʨʘʜ ʽ ʢʨʠʪʠʯʥʠʭ ʟʘʫʚʘʞʝʥʴ. 
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1 ʆʉʅʆɺʀ ʊɽʍʅʆʃʆɻɯɰ ɹʋʈɯʅʅʗ 

ʅɸʌʊʆɺʀʍ ɯ ɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ 
 

1.1 Cʇʆʉʆɹʀ ɹʋʈɯʅʅʗ ʉɺɽʈɼʃʆɺʀʅ 
 

1.1.1 ʇʦʥʷʪʪʷ ʧʨʦ ʩʚʝʨʜʣʦʚʠʥʫ 
 
ʉʚʝʨʜʣʦʚʠʥʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʫʛʣʝ ʚʝʨʪʠʢʘʣʴʥʝ ʘʙʦ 

ʧʦʭʠʣʦʩʧʨʷʤʦʚʘʥʝ ʛʽʨʩʴʢʝ ʚʠʨʦʙʣʝʥʥʷ ʚ ʟʝʤʥʽʡ ʢʦʨʽ, 
ʦʙʩʘʜʞʝʥʝ ʪʨʫʙʘʤʠ, ʟ ʜʫʞʝ ʚʝʣʠʢʦʶ ʜʦʚʞʠʥʦʶ ʧʦʨʽʚʥʶʶʯʠ 
ʟ ʧʝʨʝʨʽʟʦʤ. ʋ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 
ʩʚʝʨʜʣʦʚʠʥʘ ʫʪʚʦʨʶʻ ʢʘʥʘʣ ʜʣʷ ʧʽʜʡʦʤʫ ʧʨʦʜʫʢʮʽʾ ʟ ʧʣʘʩʪʘ 
ʥʘ ʧʦʚʝʨʭʥʶ. 

ɽʣʝʤʝʥʪʠ ʩʚʝʨʜʣʦʚʠʥʠ: ʫʩʪʷ ï ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ; 
ʚʠʙʽʡ ï ʜʥʦ; ʩʪʦʚʙʫʨ ʘʙʦ ʩʪʽʥʢʘ ï ʙʦʢʦʚʘ ʧʦʚʝʨʭʥʷ. ɺʽʜʩʪʘʥʴ 
ʚʽʜ ʫʩʪʷ ʜʦ ʚʠʙʦʶ ʚʟʜʦʚʞ ʦʩʽ ʩʪʦʚʙʫʨʘ ï ʜʦʚʞʠʥʘ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʾʾ ʧʨʦʝʢʮʽʷ ʥʘ ʚʝʨʪʠʢʘʣʴ ï ʛʣʠʙʠʥʘ (ʨʠʩ. 1.1). 

ʉʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʜʽʘʤʝʪʨʘ ʚʽʜ 
ʽʥʪʝʨʚʘʣʫ ʜʦ ʽʥʪʝʨʚʘʣʫ. ʇʦʯʘʪʢʦʚʠʡ ʜʽʘʤʝʪʨ, ʟʘʟʚʠʯʘʡ, ʥʝ 
ʧʝʨʝʚʠʱʫʻ 900 ʤʤ, ʘ ʢʽʥʮʝʚʠʡ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʫʚʘʻ ʤʝʥʰʠʡ 
ʟʘ 140 ʤʤ (ʨʠʩ. 1.2). 

 

 
      

      ʘ                       ʙ                                           ʚ 
ʈʠʩʫʥʦʢ 1.1 ï ʂʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ:  

ʘ, ʙ ï ʚʝʨʪʠʢʘʣʴʥʽ; ʚ ï ʧʦʭʠʣʘ; 
ʘ, ʚ ï ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ; ʙ ï ʩʚʝʨʜʣʦʚʠʥʘ ʟ 
ʢʽʣʴʮʝʚʠʤ ʚʠʙʦʻʤ; 1 ï ʫʩʪʷ; 2 ï ʩʪʦʚʙʫʨ; 3 - ʚʽʩʴ; 4 ï ʚʠʙʽʡ;  

5 ï ʢʝʨʥ 
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ʈʠʩʫʥʦʢ 1.2 ï ʂʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ: 
1 ï eʢʩʧʣʫʘʪʘʮʽʡʥʘ ʢʦʣʦʥʘ; 2 ï ʪʝʭʥʽʯʥʘ ʢʦʣʦʥʘ; 

3 ï ʢʦʥʜʫʢʪʦʨ; 4 ï ʥʘʧʨʘʚʣʝʥʥʷ; 
5 ï ʮʝʤʝʥʪʥʝ ʢʽʣʴʮʝ; 6 ï ʽʥʪʝʨʚʘʣ ʧʝʨʬʦʨʘʮʽʾ 

 

ʇʝʨʰʽʩʪʴ ʫ ʧʠʪʘʥʥʷʭ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʚ 
ʧʦʰʫʢʘʭ ʥʘʬʪʠ, ʟʘʟʚʠʯʘʡ, ʧʨʠʧʠʩʫʶʪʴ ɸʤʝʨʠʢʘʥʩʴʢʦʤʫ 
ʥʘʬʪʦʚʠʢʫ ɽʜʚʽʥʫ ʃʦʨʝʥʪʘʡʥʫ ɼʨʝʡʢʫ, ʷʢʠʡ 27 ʩʝʨʧʥʷ 1858 
ʨʦʢʫ ʥʘ ʛʣʠʙʠʥʽ 21 ʤ ʙʫʨʦʤ ʜʦʩʷʛʥʫʚ ʥʘʬʪʠ. ɰʾ ʧʦʯʘʣʠ 
ʚʠʢʘʯʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʛʦ ʥʘʩʦʩʘ. ʊʝʧʝʨ 
ʩʚʝʨʜʣʦʚʠʥʘ ɼʨʝʡʢʘ ʚ ʤʽʩʪʽ ʊʘʡʪʫʩʚʽʣʣ ï ʤʫʟʝʡ. 

 ʇʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʭ̫ʦʤ ʨʫʡ-
ʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʧʦ ʚʩʽʡ ʧʣʦʱʽ ʚʠʙʦʶ (ʙʫʨʽʥʥʷ ʩʫʮʽʣʴʥʠʤ 
ʚʠʙʦʻʤ) ʘʙʦ ʧʦ ʡʦʛʦ ʧʝʨʠʬʝʨʽʡʥʽʡ ʯʘʩʪʠʥʽ (ʙʫʨʽʥʥʷ 
ʢʽʣʴʮʝʚʠʤ ʚʠʙʦʻʤ). ʋ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʮʝʥʪʨʽ ʩʚʝʨʜ-
ʣʦʚʠʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʢʝʨʥ (ʩʪʦʚʧʯʠʢ ʧʦʨʦʜʠ), ʷʢʠʡ ʧʝʨʽ-

ʦʜʠʯʥʦ ʧʽʜʥʽʤʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ 
ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʡʜʝʥʦʛʦ 
ʨʦʟʨʽʟʫ. 

ʉʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴ ʥʘ ʩʫ-
ʭʦʜʦʣʽ ʽ ʥʘ ʤʦʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʩʧʝʮʽʘʣʴʥʠʭ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. 

ɹʝʟʧʝʨʝʨʚʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠ-
ʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʤʦʞʣʠʚʝ 
ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʙʫʨʽʥʥʷ ʪʠʩʷʯ 
ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟ-
ʚʽʜʫʚʘʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫ-
ʘʪʘʮʽʶ ʜʝʩʷʪʢʽʚ ʥʦʚʠʭ ʥʘʬʪʦʚʠʭ 
ʽ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ. ʅʘ ʇʨʠʢʘʨ-
ʧʘʪʪʽ, ʚ ʦʢʦʣʠʮʷʭ ʩʝʣʘ ʐʝʚʯʝʥ-
ʢʦʚʝ, ʱʦ ʥʝʜʘʣʝʢʦ ʚʽʜ ʩʝʣʠʱʘ 
ɺʠʛʦʜʘ, ʫ 1984 ʨ. ʙʫʣʘ ʧʨʦʙʫ-
ʨʝʥʘ ʩʚʝʨʜʣʦʚʠʥʘ ñʂʘʨʧʘʪʩʴʢʠʡ 
ʈʘʪʦʯʠʥ-1ò ʥʘ 7520 ʤ. 

ɺʽʜʤʽʪʠʤʦ  ʪʘʢʦʞ, ʱʦ ʙʫ-
ʨʽʥʥʷ  ʩʚʝʨʜʣʦʚʠʥ ʟʘʩʪʦʩʦʚʫ-
ʪ̒ʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʥʘʬʪʦʚʽʡ ʽ 
ʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʈʦʟʚʠ-
ʪʦʢ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦ-
ʚʦʩʪʽ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʤʦʞʣʠʚʠʡ ʪʝʧʝʨ 
ʙʝʟ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʽʟʥʦʾ 
ʛʣʠʙʠʥʠ. 



12 
 

1.1.2 ʉʧʦʩʦʙʠ ʙʫʨʽʥʥʷ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ 
 

ʐʠʨʦʢʝ ʧʨʦʤʠʩʣʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ʩʧʦʩʦʙʠ 
ʙʫʨʽʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʭʘʥʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ 
ʧʦʨʦʜʠ. ɯʥʰʽ ʩʧʦʩʦʙʠ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ. ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʧʦʚôʷʟʘʥʽ ʟ ʤʝʭʘʥʽʯʥʦʶ 
ʜʽʻʶ ʥʘ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ, ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʜʚʠʛʫʥʽʚ (ʤʝʭʘʥʽʯʥʝ ʙʫʨʽʥʥʷ). ʈʦʟʧʦʚʩʶʜʞʝʥʠʤ ʩʧʦʩʦʙʦʤ 
ʤʝʭʘʥʽʯʥʦʛʦ ʙʫʨʽʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʜʚʠʛʫʥʽʚ ʻ 
ʦʙʝʨʪʦʚʝ ʙʫʨʽʥʥʷ. ɿ ʧʦʤʽʞ ʽʥʰʠʭ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 
ʤʝʭʘʥʽʯʥʦʛʦ ʙʫʨʽʥʥʷ ʽʥʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫʜʘʨʥʦ-
ʢʘʥʘʪʥʝ ʙʫʨʽʥʥʷ. 

ʋʜʘʨʥʦ-ʢʘʥʘʪʥʝ ʙʫʨʽʥʥʷ. ʅʘ ʨʠʩ. 1.3 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ 
ʫʩʪʘʥʦʚʢʠ ʫʜʘʨʥʦ-ʢʘʥʘʪʥʦʛʦ ʙʫʨʽʥʥʷ. 

 

 

 

   ʘ ʙ 
 

ʈʠʩʫʥʦʢ 1.3 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʫʜʘʨʥʦ-ʢʘʥʘʪʥʦʛʦ ʙʫʨʽʥʥʷ: 
ʘ ï ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ; ʙ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʫʩʪʘʥʦʚʢʠ; 1 ï ʜʦʣʦʪʦ; 

2 ï ʰʪʘʥʛʘ ʫʜʘʨʥʘ; 3 ï ʟʘʤʦʢ; 4 ï ʢʘʥʘʪ; 5 ï ʰʢʽʚ ʢʘʥʘʪʥʠʡ; 
6 ï ʙʘʣʘʥʩʠʨ; 7 ï ʰʢʽʚ ʢʘʥʘʪʥʠʡ ʚʽʜʪʷʞʥʠʡ; 8 ï ʰʢʽʚ ʢʘʥʘʪʥʠʡ 
ʜʦʧʦʤʽʞʥʠʡ; 9 ï ʰʘʪʫʥ; 10 ï ʢʦʣʝʩʦ; 11 ï ʙʘʨʘʙʘʥ ʙʫʨʦʚʦʾ 

ʣʝʙʽʜʢʠ; 12 ï ʱʦʛʣʘ 
 

ɹʫʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʣʦʪʘ 1, ʫʜʘʨʥʦʾ 
ʰʪʘʥʛʠ 2 ʽ ʢʘʥʘʪʥʦʛʦ ʟʘʤʢʘ 3. ɺʽʥ ʧʽʜʚʽʰʫʻʪʴʩʷ ʜʦ ʢʘʥʘʪʫ 4, 
ʷʢʠʡ ʧʝʨʝʢʠʜʘʻʪʴʩʷ ʯʝʨʝʟ ʢʘʥʘʪʥʠʡ ʰʢʽʚ 5 ʥʘ ʱʦʛʣʽ 12, 
ʚʽʜʪʷʞʥʠʡ ʢʘʥʘʪʥʠʡ ʰʢʽʚ 7 ʥʘ ʙʘʣʘʥʩʠʨʽ 6 ʽ ʜʦʧʦʤʽʞʥʠʡ 
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ʢʘʥʘʪʥʠʡ ʰʢʽʚ 8. ʂʘʥʘʪ ʥʘʤʦʪʫʻʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ 11 ʙʫʨʦʚʦʾ 
ʣʝʙʽʜʢʠ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʢʦʣʝʩʘ 10 ʰʘʪʫʥ 9, ʨʫʭʘʶʯʠʩʴ 
ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦ, ʧʽʜʚʦʜʠʪʴ ʽ ʦʧʫʩʢʘʻ ʙʘʣʘʥʩʠʨʥʫ ʨʘʤʫ 
6. ʇʨʠ ʦʧʫʩʢʘʥʥʽ ʨʘʤʠ ʚʽʜʪʷʞʥʠʡ ʢʘʥʘʪʥʠʡ ʰʢʽʚ 7 ʥʘʪʷʛʫʻ 
ʢʘʥʘʪ ʽ ʧʽʜʥʽʤʘʻ ʙʫʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʥʘʜ ʚʠʙʦʻʤ. ʇʨʠ 
ʧʽʜʡʦʤʽ ʨʘʤʠ ʢʘʥʘʪ ʦʧʫʩʢʘʻʪʴʩʷ, ʜʦʣʦʪʦ ʧʘʜʘʻ ʥʘ ʚʠʙʽʡ ʽ 
ʨʫʡʥʫʻ ʧʦʨʦʜʫ. ʋ ʤʽʨʫ ʧʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʢʘʥʘʪ 
ʧʦʜʦʚʞʫʶʪʴ (ʟʤʦʪʫʶʪʴ ʟ ʙʘʨʘʙʘʥʘ 11). ʎʠʣʽʥʜʨʠʯʥʽʩʪʴ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʚʝʨʪʘʥʥʷʤ ʜʦʣʦʪʘ ʧʽʜ ʯʘʩ 
ʡʦʛʦ ʧʽʜʡʦʤʫ ʥʘʜ ʚʠʙʦʻʤ. ɼʦʣʦʪʦ ʧʨʦʚʝʨʪʘʻʪʴʩʷ ʧʽʜ ʯʘʩ 
ʨʦʙʦʪʠ ʩʘʤʦʚʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʢʘʥʘʪ ʨʦʟʢʨʫʯʫʻʪʴʩʷ ʧʽʜ 
ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʧʽʜ ʯʘʩ ʧʽʜʡʦʤʫ) ʽ ʩʢʨʫʯʫʻʪʴʩʷ ʧʨʠ ʟʥʷʪʪʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʽʜ ʯʘʩ ʫʜʘʨʫ ʜʦʣʦʪʘ ʫ ʧʦʨʦʜʫ). 

ʋ ʤʽʨʫ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘ ʚʠʙʦʾ ʟʨʫʡʥʦʚʘʥʦʾ ʧʦʨʦʜʠ 
(ʰʣʘʤʫ) ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʡʦʛʦ ʦʯʠʱʝʥʥʽ. ɼʣʷ ʮʴʦʛʦ 
ʧʽʜʥʽʤʘʶʪʴ ʙʫʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʩʧʫʩʢʘʶʪʴ 
ʞʝʣʦʥʢʫ (ʚʽʜʨʦ ʟ ʢʣʘʧʘʥʦʤ ʚ ʜʥʽ). ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʞʝʣʦʥʢʠ ʚ 
ʩʫʤʽʰ ʟ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʽ ʨʦʟʙʫʨʝʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ, 
ʢʣʘʧʘʥ ʚʽʜʢʨʠʚʘʻʪʴʩʷ, ʽ ʞʝʣʦʥʢʘ ʟʘʧʦʚʥʶʻʪʴʩʷ ʮʽʻʶ 
ʩʫʤʽʰʰʶ. ʇʽʜ ʯʘʩ ʧʽʜʡʦʤʫ ʞʝʣʦʥʢʠ ʢʣʘʧʘʥ ʟʘʢʨʠʚʘʻʪʴʩʷ. 
ɾʝʣʦʥʢʘ ʦʧʫʩʢʘʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʩʪʽʣʴʢʠ ʨʘʟʽʚ, ʩʢʽʣʴʢʠ 
ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʚʽʜ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ. 
ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʩʧʫʩʢʘʶʪʴ ʙʫʨʦʚʠʡ 
ʽʥʩʪʨʫʤʝʥʪ, ʽ ʧʨʦʮʝʩ ʙʫʨʽʥʥʷ ʪʨʠʚʘʻ. 

ʇʨʠ ʫʜʘʨʥʦʤʫ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʘ, ʟʘʟʚʠʯʘʡ, ʥʝ 
ʟʘʧʦʚʥʶʻʪʴʩʷ ʨʽʜʠʥʦʶ. ʊʦʤʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʦʙʚʘʣʝʥʥʷ 
ʧʦʨʦʜʠ, ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʩʧʫʩʢʘʶʪʴ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ, ʷʢʘ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʪʘʣʝʚʠʭ ʦʙʩʘʜʥʠʭ ʪʨʫʙ, ʩʧʦʣʫʯʝʥʠʭ 
ʥʘʨʽʟʥʠʤ ʟôʻʜʥʘʥʥʷʤ ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ. ʋ ʤʽʨʫ ʧʦʛʣʠʙʣʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ ʧʨʦʩʫʚʘʶʪʴ ʜʦ ʚʠʙʦʶ ʽ 
ʧʝʨʽʦʜʠʯʥʦ ʥʘʨʦʱʫʶʪʴ ʥʘ ʦʜʥʫ ʪʨʫʙʫ. 

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʚʞʠʥʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʧʨʦʩʫʚʘʥʥʷ 
ʾʾ ʜʦ ʚʠʙʦʶ ʩʪʘʻ ʚʩʝ ʚʘʞʯʠʤ ʽ ʚʨʝʰʪʽ-ʨʝhʪ ʥʝʤʦʞʣʠʚʦ 
ʦʧʫʩʪʠʪʠ ʚʥʠʟ ʥʘʚʽʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʙʠʚʥʦʛʦ 
ʧʨʠʩʪʨʦʶ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʧʫʱʝʥʫ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ 
ʟʘʣʠʰʘʶʪʴ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʚʩʝʨʝʜʠʥʫ ʾʾ ʩʧʫʩʢʘʶʪʴ ʜʨʫʛʫ 
ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ, ʩʚʝʨʜʣʦʚʠʥʫ ʧʦʛʣʠʙʣʶʶʪʴ ʜʦʣʦʪʦʤ 
ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ, ʘ ʢʦʣʦʥʫ ʥʘʨʦʱʫʶʪʴ. ʗʢʱʦ ʽ ʜʨʫʛʘ 
ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʚʞʝ ʥʝ ʧʨʦʩʫʚʘʻʪʴʩʷ, ʪʦ ʩʧʫʩʢʘʶʪʴ ʪʨʝʪʶ 
ʢʦʣʦʥʫ ʱʝ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ ʽ ʪʘʢ ʜʘʣʽ, ʜʦʢʠ ʥʝ ʙʫʜʝ 
ʜʦʩʷʛʥʫʪʘ ʧʨʦʝʢʪʥʘ ʛʣʠʙʠʥʘ. ʊʘʢ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʤʦʞʝ ʙʫʪʠ 
ʦʧʫʱʝʥʦ ʜʝʢʽʣʴʢʘ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ. 
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ɽʬʝʢʪʠʚʥʽʩʪʴ ʫʜʘʨʥʦ-ʢʘʥʘʪʥʦʛʦ ʙʫʨʽʥʥʷ ʧʨʷʤʦ ʧʨʦ-
ʧʦʨʮʽʡʥʘ ʤʘʩʽ ʙʫʨʦʚʦʛʦ  ʽʥʩʪʨʫʤʝʥʪʫ, ʚʠʩʦʪʽ ʡʦʛʦ  ʧʘʜʽʥʥʷ, 
ʧʨʠʩʢʦʨʝʥʥʶ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʯʘʩʪʦʪʽ ʫʜʘʨʽʚ ʜʦʣʦʪʘ ʽ 
ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘʪʫ ʜʽʘʤʝʪʨʘ ʩʚʝʨʜʣʦʚʠʥʠ. 
ʇʨʦʪʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʜʘʨʥʦ-ʢʘʥʘʪʥʦʛʦ ʙʫʨʽʥʥʷ ʫ ʚʝʣʠʢʽʡ 
ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʙʦʨʫ ʜʣʷ ʟʘʜʘʥʦʾ ʧʦʨʦʜʠ 
ʪʠʧʫ ʜʦʣʦʪʘ. ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʧʦʨʦʜʘʭ ʤôʷʢʠʭ ʽ ʩʝʨʝʜʥʴʦʾ 
ʪʚʝʨʜʦʩʪʽ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʜʚʦʪʘʚʨʦʚʽ ʜʦʣʦʪʘ (ʨʠʩ. 1.4, ʘ). ɺʦʥʠ ʤʘʶʪʴ ʰʠʨʦʢʝ ʽ 
ʚʽʜʥʦʩʥʦ ʪʦʥʢʝ ʣʝʟʦ ʟ ʜʚʦʪʘʚʨʦʚʦʶ ʬʦʨʤʦʶ ʙʦʢʦʚʠʭ 
ʧʦʚʝʨʭʦʥʴ ʣʦʧʘʪʽ. ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʪʚʝʨʜʠʭ ʧʦʨʦʜʘʭ ʜʦʮʽʣʴʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʫʙʠʣʴʥʽ ʚʘʞʢʽ ʜʦʣʦʪʘ (ʨʠʩ. 1.4, ʙ). ʎʽ 
ʜʦʣʦʪʘ ʧʦʨʽʚʥʶʶʯʠ ʟ ʜʚʦʪʘʚʨʦʚʠʤʠ ï ʤʘʩʠʚʥʽʰʽ. ɼʣʷ 
ʟʨʽʟʘʥʥʷ ʚʠʩʪʫʧʽʚ ʥʘ ʩʪʽʥʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦʣʦʪʫ ʥʘʜʘʶʪʴ 
ʟʘʢʨʫʛʣʝʥʫ ʬʦʨʤʫ. ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʪʚʝʨʜʠʭ ʪʨʽʱʠʥʫʚʘʪʠʭ 
ʧʦʨʦʜʘʭ ʝʬʝʢʪʠʚʥʽʰʽ ʭʨʝʩʪʦʚʽ ʜʦʣʦʪʘ (ʨʠʩ. 1.4, ʚ). 

 

 
    ʘ     ʙ         ʚ                             ʛ 
 
ʈʠʩʫʥʦʢ 1.4 ï ɼʦʣʦʪʘ ʜʣʷ ʫʜʘʨʥʦʛʦ ʙʫʨʽʥʥʷ: 

ʘ ï ʜʚʦʪʘʚʨʦʚʝ ; ʙ ï ʟʫʙʠʣʴʥʝ; ʚ ï ʭʨʝʩʪʦʚʝ; ʛ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 
ʽʥʩʪʨʫʤʝʥʪʘ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʫʜʘʨʥʦʛʦ ʙʫʨʽʥʥʷ; 

1 ï ʣʝʟʦ; 2 ï ʣʦʧʘʪʴ; 3 ï ʰʠʡʢʘ; 4 ï ʛʦʣʦʚʢʘ ; 5 ï ʢʦʥʽʯʥʘ ʥʘʨʽʟʴ; 
Ŭ ï ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ ʣʦʧʘʪʽ 

 
ɿʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʧʘʜʽʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʧʨʠʟʚʦʜʠʪʴ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʜʘʨʫ, ʘ ʟ ʽʥʰʦʛʦ 
ï ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʫʜʘʨʽʚ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ 
ʦʧʪʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʭʦʜʫ ʚʽʜʪʷʞʥʦʛʦ ʢʘʥʘʪʥʦʛʦ ʰʢʽʚʘ 
ʩʪʘʥʦʚʠʪʴ 350...1000 ʤʤ, ʘ ʯʘʩʪʦʪʘ ʫʜʘʨʽʚ ï 40...50 ʭʚ-1. ʉʠʣʘ 
ʫʜʘʨʫ ʽʥʩʪʨʫʤʝʥʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʪʠ ʩʪʦʚʧʘ ʨʽʜʠʥʠ, 
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ʟʘʙʨʫʜʥʝʥʦʾ ʯʘʩʪʠʥʢʘʤʠ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ, ʘ ʪʘʢʦʞ ʚʽʜ 
ʛʫʩʪʠʥʠ ʮʽʻʾ ʨʽʜʠʥʠ. 

ʆʪʞʝ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʜʘʨʥʦ-ʢʘʥʘʪʥʦʛʦ 
ʙʫʨʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʚʦʻʯʘʩʥʦ ʦʯʠʱʘʪʠ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ 
ʚʽʜ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ. ɺʝʨʩʪʘʪʠ ʜʣʷ ʫʜʘʨʥʦ-ʢʘʥʘʪʥʦʛʦ 
ʙʫʨʽʥʥʷ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʤʘʩʫ (7...20 ʪ), ʪʦʤʫ ʾʭ 
ʣʝʛʢʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʨʦʚʠʭ 
ʨʦʙʽʪ ʫ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʨʘʡʦʥʘʭ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫʜʘʨʥʠʡ 
ʩʧʦʩʽʙ ʚ ʋʢʨʘʾʥʽ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ. ʇʨʦʪʝ ʡʦʛʦ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʚʦʜʠ, ʘ 
ʪʘʢʦʞ ʫ ʚʫʛʽʣʴʥʽʡ ʽ ʛʽʨʥʠʯʦʨʫʜʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʙʫʨʽʥʥʷ 
ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʪʦʚʙʫʨʽʚ). 

ʆʙʝʨʪʦʚʝ ʙʫʨʽʥʥʷ. ʅʘ ʨʠʩ. 1.5 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʙʫʨʦʚʦʾ 
ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ. 

ʆʙʝʨʪʦʚʠʤ ʙʫʨʽʥʥʷʤ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʟʘʚʜʷʢʠ ʦʜʥʦʯʘʩʥʽʡ ʜʽʾ ʥʘ ʜʦʣʦʪʦ ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 
ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ. ʇʽʜ ʚʧʣʠʚʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʣʦʪʦ 
ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʚ ʧʦʨʦʜʫ, ʘ ʧʽʜ ʚʧʣʠʚʦʤ ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ, 
ʩʢʦʣʶʻ, ʧʦʜʨʽʙʥʶʻ ʽ ʩʪʠʨʘʻ ʾʾ. 

ɯʩʥʫʶʪʴ ʜʚʘ ʩʧʦʩʦʙʠ ʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ï ʨʦʪʦʨʥʠʡ (ʚ 
ʪ.ʯ. ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʚʝʨʭʥʴʦʛʦ ʧʨʠʚʦʜʫ) ʪʘ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʙʽʡʥʠʭ ʜʚʠʛʫʥʽʚ (ʪʫʨʙʦʙʫʨʘ, ʝʣʝʢʪʨʦʙʫʨʘ, 
ʛʚʠʥʪʦʚʦʛʦ ʘʙʦ ʪʫʨʙʦʛʚʠʥʪʦʚʦʛʦ ʜʚʠʛʫʥʘ). 

ʇʨʠ ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ (ʨʠʩ. 1.6) ʧʦʪʫʞʥʽʩʪʴ ʚʽʜ 
ʜʚʠʛʫʥʽʚ 5 ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʣʝʙʽʜʢʫ ʜʦ ʨʦʪʦʨʘ 14 ï ʦʙʝʨ-
ʪʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘʜ ʫʩʪʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ï ʚ 
ʮʝʥʪʨʽ ʚʝʞʽ 12. 

ʈʦʪʦʨ ʦʙʝʨʪʘʻ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʟ ʜʦʣʦʪʦʤ 1. ɹʫʨʠʣʴʥʘ 
ʢʦʣʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʜʫʯʦʾ ʪʨʫʙʠ 7 ʽ ʟʛʚʠʥʯʝʥʠʭ ʜʦ ʥʝʾ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʭʽʜʥʠʢʘ 20 ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ 21. 

ʉʠʩʪʝʤʘ ʚʝʨʭʥʴʦʛʦ ʧʨʠʚʦʜʫ (ʉɺʇ) ï ʤʝʭʘʥʽʟʤ ʥʦʚʦʛʦ 
ʪʠʧʫ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʚʝʨʪʣʶʛʘ ʽ ʨʦʪʦʨʘ (ʨʠʩ. 1.7). 

ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʩʪʘʥʦʚʢʠ ʦʙʝʨʪʘʥʥʷ, ʷʢʘ 
ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʨʦʙʦʪʠ 
ʟ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʧʫʩʢʦ-ʧʽʜʡʦʤʥʠʭ 
ʦʧʝʨʘʮʽʡ (ʉʇʆ). ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉɺʇ: 
ʟʘʦʱʘʜʞʝʥʥʷ ʯʘʩʫ ʚ ʧʨʦʮʝʩʽ ʥʘʨʦʱʫʚʘʥʥʷ ʪʨʫʙ ʧʨʠ ʙʫʨʽʥʥʽ; 
ʟʤʝʥʰʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʧʨʠʭʚʘʪʫ ʙʫʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ; 
ʧʨʦʨʦʙʣʝʥʥʷ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʩʧʫʩʢʫ ʽ ʧʽʜʡʦʤʽ 
ʽʥʩʪʨʫʤʝʥʪʘ; ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʭʦʜʢʠ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ 
ʥʘʧʨʘʚʣʝʥʦʤʫ ʙʫʨʽʥʥʽ; ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʙʫʨʦʚʦʾ 
ʙʨʠʛʘʜʠ. 
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ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ: 

1 ï ʧʨʠʡʤʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ; 2 ï ʚʽʙʨʦʩʠʪʦ; 3 ï ʚʭʽʜʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ; 4 ï ʙʫʨʦʚʠʡ ʥʘʩʦʩ; 5 ï ʜʚʠʛʫʥʠ; 

6 ï ʚʠʭʽʜʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʥʘʩʦʩʘ; 7 ï ʣʝʙʽʜʢʘ; 8 ï ʩʪʦʷʢ; 

9 ï ʙʫʨʦʚʠʡ ʨʫʢʘʚ; 10 ï ʧʘʪʨʫʙʦʢ; 11 ï ʪʘʣʝʚʠʡ ʙʣʦʢ; 12 ï ʪʘʣʝʚʠʡ 

ʢʘʥʘʪ; 13 ï ʢʨʦʥʙʣʦʢ; 14 ï ʚʝʞʘ; 15 ï ʙʘʣʢʦʥ; 16 ï ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ; 

17 ï ʧʣʦʱʘʜʢʘ ʜʣʷ ʪʨʫʙ; 18 ï ʚʝʨʪʣʶʛ; 19ï ʚʝʜʫʯʘ ʪʨʫʙʘ;  

20 ï ʨʦʪʦʨ; 21 ï ʧʦʤʽʩʪ ʙʫʨʦʚʦʾ; 22 ï ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ; 

23ï ʧʨʝʚʝʥʪʦʨ ʫʥʽʚʝʨʩʘʣʴʥʠʡ; 24 ï ʧʨʝʚʝʥʪʦʨ ʧʣʘʰʢʦʚʠʡ; 

25 ï ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ; 26 ï ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ; 27 ï ʢʦʣʦʥʥʘ 

ʛʦʣʦʚʢʘ; 28 ï ʚʠʭʽʜ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ; 29 ï ʩʪʽʣ ʨʦʪʦʨʘ; 

30 ï ʚʢʣʘʜʠʰʽ; 31 ï ʤʫʬʪʘ; 32 ï ʜʦʣʦʪʦ 
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ʈʠʩʫʥʦʢ 1.6 ï ʋʩʪʘʥʦʚʢʘ ʪʘ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ ʨʦʪʦʨʥʠʤ ʩʧʦʩʦʙʦʤ ʽ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ: 

1 ï ʜʦʣʦʪʦ; 2 ï ʦʙʩʘʜʥʽ ʪʨʫʙʠ; 3 ï ʰʘʭʪʥʝ ʥʘʧʨʘʚʣʝʥʥʷ; 

4 ï ʣʝʙʽʜʢʘ; 5 ï ʜʚʠʛʫʥʠ ʣʝʙʽʜʢʠ ʽ ʨʦʪʦʨʘ; 6 ï ʚʝʨʪʣʶʛ; 7 ï ʚʝʜʫʯʘ 

ʪʨʫʙʘ; 8 ï ʙʫʨʦʚʠʡ ʨʫʢʘʚ; 9 ï ʛʘʢ; 10 ï ʪʘʣʝʚʠʡ ʙʣʦʢ; 11 ï ʪʘʣʝʚʠʡ 

ʢʘʥʘʪ; 12 ï ʚʝʞʘ; 13 ï ʩʪʦʷʢ; 14 ï ʨʦʪʦʨ; 15 ï ʞʦʣʦʙʠ; 

16 ï ʚʠʭʽʜʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 17 ï ʙʫʨʦʚʠʡ ʥʘʩʦʩ; 18 ï ʜʚʠʛʫʥ 

ʥʘʩʦʩʘ; 19 ï ʧʨʠʡʤʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ; 20 ï ʧʝʨʝʭʽʜʥʠʢ; 

21 ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ; 22 ï ʮʝʤʝʥʪʥʝ ʢʽʣʴʮʝ ʥʘʚʢʦʣʦ ʦʙʩʘʜʥʠʭ ʪʨʫʙ; 

23 ï ʚʠʙʽʡʥʠʡ ʜʚʠʛʫʥ 
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ʈʠʩʫʥʦʢ 1.7 ï ʉʠʩʪʝʤʘ ʚʝʨʭʥʴʦʛʦ ʧʨʠʚʦʜʫ:  
ʘ ï ʩʭʝʤʘ ʟ ʜʚʠʛʫʥʦʤ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ; ʙ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟ 
ʛʽʜʨʦʧʨʠʚʦʜʦʤ; 1 ï ʰʪʨʦʧʠ ʝʣʝʚʘʪʦʨʘ; 2 ï ʛʽʜʨʦʮʠʣʽʥʜʨʠ 
ʚʽʜʚʝʜʝʥʥʷ ʰʪʨʦʧʽʚ ʝʣʝʚʘʪʦʨʘ; 3 ï ʪʨʫʙʥʠʡ ʤʘʥʽʧʫʣʷʪʦʨ;  
4 ï ʛʦʣʦʚʢʘ ʚʝʨʪʣʶʛʘ; 5 ï ʚʝʨʪʣʶʛ-ʨʝʜʫʢʪʦʨ; 6 ï ʰʪʨʦʧʠ 
ʚʝʨʪʣʶʛʘ-ʨʝʜʫʢʪʦʨʘ; 7 ï ʩʠʩʪʝʤʘ ʨʦʟʚʘʥʪʘʞʫʚʘʥʥʷ ʥʘʨʽʟʽ;  

8 ï ʪʘʣʝʚʠʡ ʙʣʦʢ; 9 ï ʜʠʩʢʦ-ʢʦʣʦʜʢʦʚʝ ʛʘʣʴʤʦ; 10 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ 
ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ; 11 ï ʨʘʤʘ ʟ ʨʦʣʠʢʘʤʠ (ʢʘʨʝʪʢʘ); 12 ï ʙʣʦʢ 

ʨʦʣʠʢʦʚʠʡ; 13 ï ʪʨʫʙʥʠʡ ʟʘʪʠʩʢʫʚʘʯ 
  
ʇʨʠ ʙʫʨʽʥʥʽ ʚʠʙʽʡʥʠʤ ʜʚʠʛʫʥʦʤ ʜʦʣʦʪʦ 1 ʟʛʚʠʥʯʝʥʝ 

ʜʦ ʚʘʣʘ, ʘ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ï ʜʦ ʢʦʨʧʫʩʘ ʜʚʠʛʫʥʘ 23 (ʜʠʚ. 
ʨʠʩ. 1.6). ʇʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʦʙʝʨʪʘʶʪʴʩʷ ʡʦʛʦ ʚʘʣ ʽ ʜʦʣʦʪʦ, 
ʘ ʢʦʨʧʫʩ ʽ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʫʪʨʠʤʫʶʪʴʩʷ ʨʦʪʦʨʦʤ ʚʽʜ 
ʨʝʘʢʪʠʚʥʦʛʦ ʦʙʝʨʪʘʥʥʷ. 

ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ï 
ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʦʶ 
ʨʽʜʠʥʦʶ ʘʙʦ ʽʥʢʦʣʠ ʚʦʜʦʶ ʟʘ ʚʝʩʴ ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ 
ʚʠʙʦʾ. ɼʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ (ʽʥʢʦʣʠ ʦʜʥʦʛʦ ʘʙʦ 
ʪʨʴʦʭ) ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ 17 (ʜʠʚ. ʨʠʩ.1.6), ʷʢʽ ʧʨʠʚʦʜʷʪʴʩʷ ʚ 
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ʨʦʙʦʪʫ ʚʽʜ ʜʚʠʛʫʥʽʚ 18, ʧʦʜʘʻʪʴʩʷ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ 
ʪʨʫʙʦʧʨʦʚʦʜʦʤ 16 ʫ ʩʪʦʷʢ 13, ʜʘʣʽ ʚ ʛʥʫʯʢʠʡ ʙʫʨʦʚʠʡ ʨʫʢʘʚ 
8, ʚʝʨʪʣʶʛ 6 ʽ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ. 

ɼʽʡʰʦʚʰʠ ʜʦ ʜʦʣʦʪʘ, ʜʘʣʽ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʧʨʦʭʦʜʠʪʴ 
ʢʨʽʟʴ ʥʘʷʚʥʽ ʚ ʥʴʦʤʫ ʦʪʚʦʨʠ, ʽ ʢʽʣʴʮʝʚʠʤ ʧʨʦʩʪʦʨʦʤ ʤʽʞ 
ʩʪʽʥʢʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ ʧʽʜʥʽʤʘʻʪʴʩʷ ʥʘ 
ʧʦʚʝʨʭʥʶ. ʊʫʪ ʫ ʞʦʣʦʙʘʭ 15 ʽ ʚ ʦʯʠʩʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ (ʥʘ 
ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʦ) ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ 
ʧʦʨʦʜʠ, ʧʦʪʽʤ ʥʘʜʭʦʜʠʪʴ ʜʦ ʧʨʠʡʤʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ 19 
ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ ʽ ʟʥʦʚʫ ʟʘʢʘʯʫʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. ʋ ʤʽʨʫ 
ʧʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ, ʧʽʜʚʽʰʝʥʘ ʜʦ 
ʛʘʢʘ 9, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʣʝʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʢʨʦʥʙʣʦʢʘ (ʥʘ ʨʠʩʫʥʢʫ ʥʝ ʧʦʢʘʟʘʥʦ) ʽ ʪʘʣʝʚʦʛʦ ʙʣʦʢʘ 10, 
ʦʭʦʧʣʝʥʠʭ ʪʘʣʝʚʠʤ ʢʘʥʘʪʦʤ 11, ʧʦʜʘʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. 

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʚʝʜʫʯʘ ʪʨʫʙʘ 7 ʚ ʨʦʪʦʨʽ 14 ʦʧʫʩʪʠʪʴʩʷ ʥʘ 
ʚʩʶ ʜʦʚʞʠʥʫ, ʚʤʠʢʘʶʪʴ ʣʝʙʽʜʢʫ, ʧʽʜʥʽʤʘʶʪʴ ʙʫʨʠʣʴʥʫ 
ʢʦʣʦʥʫ ʥʘ ʜʦʚʞʠʥʫ ʚʝʜʫʯʦʾ ʪʨʫʙʠ ʽ ʧʽʜʚʽʰʫʶʪʴ ʙʫʨʠʣʴʥʫ 
ʢʦʣʦʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʚʘʪʦʨʘ ʘʙʦ ʢʣʠʥʽʚ ʥʘ ʩʪʦʣʽ ʨʦʪʦʨʘ. 
ʇʦʪʽʤ ʨʦʟʛʚʠʥʯʫʶʪʴ ʚʝʜʫʯʫ ʪʨʫʙʫ 7 ʨʘʟʦʤ ʟ ʚʝʨʪʣʶʛʦʤ 6 ʽ 
ʦʧʫʩʢʘʶʪʴ ʾʾ ʚ ʦʙʩʘʜʥʫ ʪʨʫʙʫ, ʚʩʪʘʥʦʚʣʝʥʫ ʚ ʟʘʟʜʘʣʝʛʽʜʴ 
ʧʨʦʙʫʨʝʥʫ ʪʨʦʭʠ ʧʦʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʫ (ʰʫʨʬ), ʜʦʚʞʠʥʘ ʷʢʦʾ 
ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʚʝʜʫʯʦʾ ʪʨʫʙʠ. ʐʫʨʬ ʨʦʟʤʽʱʝʥʠʡ ʫ 
ʧʨʘʚʦʤʫ ʢʫʪʽ ʚʝʞʽ, ʧʨʠʙʣʠʟʥʦ ʧʦʩʝʨʝʜʠʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ 
ʮʝʥʪʨʘ ʜʦ ʾʾ ʥʦʛʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʥʘʨʦʱʫʪʁʴ 
ʰʣʷʭʦʤ ʜʦʛʚʠʥʯʫʚʘʥʥʷ ʜʦ ʥʝʾ ʜʚʦʭ ʟʛʚʠʥʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ 
ʪʨʫʙ ʘʙʦ ʦʜʥʽʻʾ ʪʨʫʙʠ ʟʘʚʜʦʚʞʢʠ ʙʣʠʟʴʢʦ 12 ʤ. ɿʥʽʤʘʶʪʴ ʾʾ ʟ 
ʝʣʝʚʘʪʦʨʘ ʘʙʦ ʢʣʠʥʽʚ, ʦʧʫʩʢʘʶʪʴ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ ʜʦʚʞʠʥʫ 
ʜʚʦʭ ʪʨʫʙ, ʧʽʜʚʽʰʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʚʘʪʦʨʘ ʘʙʦ ʢʣʠʥʽʚ 
ʥʘ ʩʪʽʣ ʨʦʪʦʨʘ. ʇʽʜʥʽʤʘʶʪʴ ʟ ʰʫʨʬʘ ʚʝʜʫʯʫ ʪʨʫʙʫ ʟ 
ʚʝʨʪʣʶʛʦʤ, ʟʛʚʠʥʯʫʶʪʴ ʾʾ ʜʦ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʟʚʽʣʴʥʷʶʪʴ 
ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʚʽʜ ʢʣʠʥʽʚ ʘʙʦ ʝʣʝʚʘʪʦʨʘ, ʦʧʫʩʢʘʶʪʴ 
ʜʦʣʦʪʦ ʜʦ ʚʠʙʦʶ ʽ ʙʫʨʷʪʴ ʜʘʣʽ. 

 ɼʣʷ ʟʘʤʽʥʠ ʟʥʦʰʝʥʦʛʦ ʜʦʣʦʪʘ ʧʽʜʥʽʤʘʶʪʴ ʟʽ 
ʩʚʝʨʜʣʦʚʠʥʠ ʚʩʶ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ, ʘ ʧʦʪʽʤ, ʟʥʦʚ ʩʧʫʩʢʘʶʪʴ 
ʾʾ. ʉʇʆ ʚʝʜʫʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʡʦʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʫʨʦʚʦʾ 
ʫʩʪʘʥʦʚʢʠ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʙʘʨʘʙʘʥʘ ʣʝʙʽʜʢʠ ʪʘʣʝʚʠʡ ʢʘʥʘʪ 
ʥʘʤʦʪʫʻʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ ʘʙʦ ʟʤʦʪʫʻʪʴʩʷ ʟ ʥʴʦʛʦ, ʱʦ ʽ 
ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʡʦʤ ʘʙʦ ʩʧʫʩʢ ʪʘʣʝʚʦʛʦ ʙʣʦʢʘ ʽ ʛʘʢʘ. ɼʦ 
ʦʩʪʘʥʥʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʨʦʧʽʚ ʽ ʝʣʝʚʘʪʦʨʘ, ʧʽʜʚʽʰʫʶʪʴ 
ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ. 

ʇʨʠ ʧʽʜʡʦʤʽ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʨʦʟʛʚʠʥʯʫʶʪʴ ʥʘ ʩʝʢʮʽʾ 
(ʩʚʽʯʽ), ʜʦʚʞʠʥʘ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʪʦʶ ʚʝʞʽ (ʥʘʧ-
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ʨʠʢʣʘʜ, ʙʣʠʟʴʢʦ 25 ʤ ʧʨʠ ʚʠʩʦʪʽ ʚʝʞʽ 41 ʤ). ʈʦʟʛʚʠʥʯʝʥʽ 
ʩʝʢʮʽʾ, ʪʘʢ ʟʚʘʥʽ ʩʚʽʯʽ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʤʘʛʘʟʠʥ ʚʝʞʽ ʪʘ 
ʥʠʞʥʽʤʠ ʢʽʥʮʷʤʠ ʥʘ ʧʽʜʩʚʽʯʥʠʢ. 

ʉʧʫʩʢʘʶʪʴ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʫ 
ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ. ʆʪʞʝ, ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʥʘʨʦʱʫʚʘʥʥʷʤ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʽ ʉʇʆ ʜʣʷ ʟʘʤʽʥʠ ʟʥʦʰʝʥʦʛʦ ʜʦʣʦʪʘ. 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʪʨʠ ʚʠʜʠ 
ʚʠʙʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ï ʪʫʨʙʦʙʫʨ, ʝʣʝʢʪʨʦʙʫʨ ʽ ʛʚʠʥʪʦʚʠʡ 
ʜʚʠʛʫʥ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʴ ʪʫʨʙʦʛʚʠʥʪʦʚʽ ʚʠʙʽʡʥʽ 
ʜʚʠʛʫʥʠ, ʷʢʽ ʫʚʽʙʨʘʣʠ ʦʢʨʝʤʽ ʧʝʨʝʚʘʛʠ ʪʫʨʙʦʙʫʨʘ ʽ 
ʛʚʠʥʪʦʚʦʛʦ ʜʚʠʛʫʥʘ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʫʨʙʦʙʫʨʽʚ, ʛʚʠʥʪʦʚʠʭ ʪʘ 
ʪʫʨʙʦʛʚʠʥʪʦʚʠʭ ʜʚʠʛʫʥʽʚ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ (ʨʦʪʦʨʘ) 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʝʥʝʨʛʽʾ 
ʧʦʪʦʢʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʥʘ ʚʘʣʫ 
(ʨʦʪʦʨʽ), ʟ ʷʢʠʤ ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʦ ʜʦʣʦʪʦ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʝʣʝʢʪʨʦʙʫʨʦʤ ʝʥʝʨʛʽʷ ʜʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
ʧʦʜʘʻʪʴʩʷ ʢʘʙʝʣʝʤ, ʩʝʢʮʽʾ ʷʢʦʛʦ ʟʘʢʨʽʧʣʝʥʽ ʢʦʥʮʝʥʪʨʠʯʥʦ 
ʫʩʝʨʝʜʠʥʽ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. 

ɿʘʟʚʠʯʘʡ, ʚʝʨʭʥʽ ʜʽʣʷʥʢʠ ʨʦʟʨʽʟʫ ʧʦʨʦʜʠ ʤʘʶʪʴ 
ʚʽʜʢʣʘʜʝʥʥʷ, ʷʢʽ ʣʝʛʢʦ ʨʦʟʤʠʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ 
ʧʦʪʦʢʦʤ ʨʽʜʠʥʠ. ʊʦʤʫ ʙʫʨʠʪʠ ʩʚʝʨʜʣʦʚʠʥʫ ʧʦʯʠʥʘʶʪʴ 
ʪʽʣʴʢʠ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʟʨʦʙʣʷʪʴ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʧʨʦʪʠ 
ʨʦʟʤʠʚʘʥʥʷ ʧʦʨʦʜʠ ʧʽʜ ʦʩʥʦʚʦʶ ʙʫʨʦʚʦʾ. ɼʣʷ ʮʴʦʛʦ, ʱʝ ʜʦ 
ʧʦʯʘʪʢʫ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʧʦʨʫʜʞʫʶʪʴ ʰʘʭʪʫ ʜʦ 
ʩʪʽʡʢʠʭ ʧʦʨʽʜ (4é8 ʤ) ʽ ʚ ʥʝʾ ʦʧʫʩʢʘʶʪʴ ʪʨʫʙʫ ʟ ʚʠʨʽʟʘʥʠʤ 
ʚʽʢʥʦʤ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ. ʇʨʦʩʪʽʨ ʤʽʞ ʪʨʫʙʦʶ ʽ ʩʪʽʥʢʦʶ 
ʰʘʭʪʠ ʟʘʧʦʚʥʶʶʪʴ ʙʫʪʦʚʠʤ ʢʘʤʝʥʝʤ ʽ ʮʝʤʝʥʪʥʠʤ 
ʨʦʟʯʠʥʦʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʜʽʡʥʦ 
ʟʤʽʮʥʶʻʪʴʩʷ. ɼʦ ʚʽʢʥʘ ʚ ʪʨʫʙʽ ʧʨʠʚʘʨʶʶʪʴ ʢʦʨʦʪʢʠʡ 
ʤʝʪʘʣʝʚʠʡ ʞʦʣʦʙ, ʧʦ ʷʢʦʤʫ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 
ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʪʝʯʝ ʚ ʮʠʨʢʫʣʷʮʽʡʥʫ ʩʠʩʪʝʤʫ. ʊʨʫʙʫ, 
ʚʩʪʘʥʦʚʣʝʥʫ ʚ ʰʘʭʪʽ, ʥʘʟʠʚʘʶʪʴ ʥʘʧʨʘʚʣʝʥʥʷʤ. 

 ʇʽʩʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʘʚʣʝʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʽʥʰʠʭ 
ʨʦʙʽʪ ʤʦʥʪʘʞʥʦʶ ʙʨʠʛʘʜʦʶ, ʩʢʣʘʜʘʶʪʴ ʘʢʪʠ ʥʘ ʟʘʚʝʨʰʝʥʥʷ 
ʤʦʥʪʘʞʫ ʪʘ ʥʘ ʧʦʯʘʪʦʢ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʦʙʫʨʠʚʰʠ 
ʥʝʩʪʽʡʢʽ, ʤôʷʢʽ, ʪʨʽʱʠʥʫʚʘʪʽ ʽ ʢʘʚʝʨʥʦʟʥʽ ʧʦʨʦʜʠ, ʷʢʽ 
ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʮʝʩ ʙʫʨʽʥʥʷ (ʟʘʟʚʠʯʘʡ 50...400 ʤ), 
ʧʝʨʝʢʨʠʚʘʶʪʴ ʪʘ ʽʟʦʣʶʶʪʴ ʮʽ ʛʦʨʠʟʦʥʪʠ, ʜʣʷ ʯʦʛʦ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ ʩʧʫʩʢʘʶʪʴ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 
ʟʛʚʠʥʯʝʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙ, ʘ ʾʾ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ 
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ʮʝʤʝʥʪʫʶʪʴ. ʇʝʨʰʘ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʜʽʩʪʘʣʘ ʥʘʟʚʫ 
ʢʦʥʜʫʢʪʦʨ. 

ʇʽʩʣʷ ʩʧʫʩʢʫ ʢʦʥʜʫʢʪʦʨʘ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ 
ʧʨʦʙʫʨʠʪʠ ʩʚʝʨʜʣʦʚʠʥʫ ʜʦ ʧʨʦʝʢʪʥʦʾ ʛʣʠʙʠʥʠ ʯʝʨʝʟ 
ʧʨʦʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ ʟ ʧʨʦʙʣʝʤʥʠʤʠ ʫʤʦʚʘʤʠ 
ʙʫʨʽʥʥʷ, ʘʙʦ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʠʭ 
ʧʣʘʩʪʽʚ, ʷʢʽ ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥʦʶ. 
ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʩʧʫʩʢʫ ʽ ʜʘʣʴʰʦʤʫ 
ʮʝʤʝʥʪʫʚʘʥʥʽ ʜʨʫʛʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 
ʪʝʭʥʽʯʥʦʶ. 

ʇʨʠ ʜʘʣʴʰʦʤʫ ʧʦʛʣʠʙʣʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʟʥʦʚ ʤʦʞʫʪʴ 
ʟʫʩʪʨʽʪʠʩʷ ʛʦʨʠʟʦʥʪʠ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʽʟʦʣʷʮʽʾ. ʊʦʜʽ 
ʩʧʫʩʢʘʶʪʴ ʽ ʮʝʤʝʥʪʫʶʪʴ ʪʨʝʪʶ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ, ʷʢʘ 
ʥʘʟʠʚʘʻʪʴʩʷ ʜʨʫʛʦʶ ʧʨʦʤʽʞʥʦʶ ʢʦʣʦʥʦʶ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
ʨʘʥʽʰʝ ʦʧʫʱʝʥʘ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʥʘʟʠʚʘʪʠʤʝʪʴʩʷ ʧʝʨʰʦʶ 
ʧʨʦʤʽʞʥʦʶ ʢʦʣʦʥʦʶ. ɺ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ ʪʘʢʠʭ 
ʧʨʦʤʽʞʥʠʭ ʢʦʣʦʥ ʤʦʞʝ ʙʫʪʠ ʪʨʠ ʽ ʥʘʚʽʪʴ ʯʦʪʠʨʠ. 
ʇʨʦʙʫʨʠʚʰʠ ʩʚʝʨʜʣʦʚʠʥʫ ʜʦ ʧʨʦʝʢʪʥʦʾ ʛʣʠʙʠʥʠ, ʩʧʫʩʢʘʶʪʴ 
ʽ ʮʝʤʝʥʪʫʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ 
ʧʽʜʡʦʤʫ ʚʫʛʣʝʚʦʜʥʽʚ ʚʽʜ ʚʠʙʦʶ ʜʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʘʙʦ 
ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʚʦʜʠ (ʛʘʟʫ) ʚ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʜʣʷ 
ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʪʠʩʢʫ ʚ ʥʴʦʤʫ. 

ʇʽʩʣʷ ʪʘʤʧʦʥʘʞʫ ʢʦʞʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʧʝʨʝʚʽʨʷʶʪʴ 
ʷʢʽʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʽʣʴʮʷ, ʷʢʝ ʫʪʚʦʨʠʣʦʩʷ ʚ ʟʘʪʨʫʙʥʦʤʫ 
ʧʨʦʩʪʦʨʽ, ʽ ʢʦʞʥʫ ʩʧʫʱʝʥʫ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ (ʢʨʽʤ 
ʢʦʥʜʫʢʪʦʨʘ) ʦʙʚôʷʟʫʶʪʴ ʢʦʣʦʥʥʦʶ ʛʦʣʦʚʢʦʶ ʧʽʩʣʷ 
ʪʚʝʨʜʥʝʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʚ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ ʜʦ 
ʧʦʯʘʪʢʫ ʧʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʯʝʨʛʦʚʽʡ ʬʘʟʽ ʙʫʨʽʥʥʷ. 

ɼʘʥʽ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʧʨʦ ʾʭ ʜʽʘʤʝʪʨʠ, ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ, 
ʛʨʫʧʠ ʤʽʮʥʦʩʪʽ, ʛʣʠʙʠʥʠ ʩʧʫʩʢʫ, ʽʥʪʝʨʚʘʣʠ ʮʝʤʝʥʪʫʚʘʥʥʷ, 
ʩʪʫʧʽʥʯʘʩʪʦʩʪʽ, ʩʧʦʩʦʙʫ ʩʧʫʩʢʫ, ʪʘʤʧʦʥʘʞʫ ʪʦʱʦ, ʬʦʨʤʫʶʪʴ 
ʧʦʥʷʪʪʷ ʧʨʦ ʢʦʥʩʪʨʫʢʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʗʢʱʦ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ, ʢʨʽʤ ʥʘʧʨʘʚʣʝʥʥʷ ʽ ʢʦʥʜʫʢʪʦʨʘ, ʩʧʫʩʢʘʶʪʴ 
ʪʽʣʴʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ, ʪʦ ʢʦʥʩʪʨʫʢʮʽʷ ʪʘʢʦʾ 
ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ʜʚʦʢʦʣʦʥʥʦʶ. ʗʢʱʦ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ, ʢʨʽʤ ʥʘʧʨʘʚʣʝʥʥʷ ʽ ʢʦʥʜʫʢʪʦʨʘ, ʩʧʫʩʢʘʶʪʴ 
ʦʜʥʫ ʪʝʭʥʽʯʥʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʠ, ʪʦ ʢʦʥʩʪʨʫʢʮʽʶ 
ʪʘʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʟʠʚʘʶʪʴ ʪʨʠʢʦʣʦʥʥʦʶ ʘʙʦ 
ʯʦʪʠʨʠʢʦʣʦʥʥʦʶ (ʧʨʠ ʜʚʦʭ ʪʝʭʥʽʯʥʠʭ ʢʦʣʦʥʘʭ). ʅʘ ʨʠʩ. 1.8 
ʧʦʢʘʟʘʥʘ ʪʨʠʢʦʣʦʥʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʂʦʥʩʪʨʫʢʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʝʢʪʫʶʪʴ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʫʩʢʣʘʜʥʝʥʴ (ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʟʦʥ ʧʨʦʚʘʣʽʚ, ʧʦʛʣʠʥʘʥʴ, 
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ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʦʜʠ, ʛʣʠʙʠʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ 
ʛʦʨʠʟʦʥʪʽʚ), ʚʠʜʫ ʧʨʦʜʫʢʪʫ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ (ʥʘʬʪʘ, ʛʘʟ 
ʛʘʟʦʢʦʥʜʝʥʩʘʪ), ʩʧʦʩʦʙʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʙʫʨʽʥʥʷ, ʪʝʭʥʽʢʠ ʽ 
ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʽ 
ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ 
ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʟʘʟʥʘʣʠ ʟʥʘʯʥʦʛʦ 
ʩʧʨʦʱʝʥʥʷ ʽ ʧʦʣʝʛʰʝʥʥʷ (ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʤʝʪʘʣʫ). 

 
ʈʠʩʫʥʦʢ 1.8 ï ʊʨʠʢʦʣʦʥʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ: 

D1, D2, D3, D4 ï ʜʽʘʤʝʪʨʠ ʜʦʣʽʪ, ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʙʫʨʽʥʥʽ ʧʽʜ 
ʥʘʧʨʘʚʣʝʥʥʷ, ʢʦʥʜʫʢʪʦʨ, ʪʝʭʥʽʯʥʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʠ; d1, 

d2, d3, d4 ï ʜʽʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʘʚʣʝʥʥʷ, ʢʦʥʜʫʢʪʦʨʘ, 
ʪʝʭʥʽʯʥʦʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥ; h1, h2, h3, h4 ï ʽʥʪʝʨʚʘʣʠ 
ʮʝʤʝʥʪʫʚʘʥʥʷ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʥʘʧʨʘʚʣʝʥʥʷʤ, 
ʢʦʥʜʫʢʪʦʨʦʤ, ʪʝʭʥʽʯʥʦʶ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʘʤʠ; L1, L2, L3, 

L4 ï ʛʣʠʙʠʥʘ ʩʧʫʩʢʫ ʚʽʜʧʦʚʽʜʥʦ ʥʘʧʨʘʚʣʝʥʥʷ, ʢʦʥʜʫʢʪʦʨʘ, 
ʪʝʭʥʽʯʥʦʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥ 
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        ʇʽʜ ʩʧʨʦʱʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʨʝʙʘ 
ʨʦʟʫʤʽʪʠ ʟʤʝʥʰʝʥʥʷ ʧʨʦʤʽʞʢʽʚ ʤʽʞ  ʾʾ ʩʪʽʥʢʦʶ ʽ ʦʙʩʘʜʥʠʤʠ 
ʢʦʣʦʥʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʨʦʟʙʫʨʝʥʦʾ 
ʧʦʨʦʜʠ ʽ ʝʢʦʥʦʤʽʾ ʮʝʤʝʥʪʫ ʜʣʷ ʾʾ ʢʨʽʧʣʝʥʥʷ. 

ʆʙʣʝʛʰʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ   ʤʦʞʣʠʚʝ   
ʟʘʚʜʷʢʠ   ʟʤʝʥʰʝʥʥʶ ʜʽʘʤʝʪʨʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, ʘ 
ʚʽʜʪʘʢ ʽ ʜʽʘʤʝʪʨʽʚ ʽʥʰʠʭ ʢʦʣʦʥ; ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʤʦʚʠ ʚʽʜ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʢʦʣʦʥʠ; ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥ ʩʧʫʩʢʫ 
ʢʦʣʦʥ ʪʦʱʦ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠ ʦʙʣʝʛʰʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʤʝʪʘʣʫ ʥʘ ʾʾ ʢʨʽʧʣʝʥʥʷ. ʋ 
ʩʧʨʦʱʝʥʥʽ ʽ ʦʙʣʝʛʰʝʥʥʽ  ʢʦʥʩʪʨʫʢʮʽʾ  ʩʚʝʨʜʣʦʚʠʥʠ 
ʧʦʟʠʪʠʚʥʫ ʨʦʣʴ ʟʽʛʨʘʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʙʝʨʪʦʚʦʛʦ ʩʧʦʩʦʙʫ 
ʙʫʨʽʥʥʷ. ʗʢʱʦ ʧʨʠ ʫʜʘʨʥʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʦʧʫʩʢʘʣʠ ʚʝʣʠʢʝ ʯʠʩʣʦ ʢʦʥʮʝʥʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ 
ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ (ʽʥʦʜʽ ʜʦ 10é12), ʪʦ ʧʨʠ ʨʦʪʦʨʥʦʤʫ ï 
ʪʽʣʴʢʠ 2é4 ʢʦʣʦʥʠ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʦʚʝ ʽ 
ʝʥʝʨʛʝʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʽʥʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʾʾ 
ʚʠʧʨʦʙʫʚʘʥʥʽ, ʘ ʧʦʪʽʤ ʜʝʤʦʥʪʫʶʪʴ ʽ ʧʝʨʝʚʦʟʷʪʴ ʥʘ ʥʦʚʝ 
ʤʽʩʮʝ ʙʫʨʽʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʫʯʘʻʪʴʩʷ 
ʯʠʤʘʣʠʡ ʰʪʘʪ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʩʘʤʠʤ 
ʧʨʦʮʝʩʦʤ ʤʝʭʘʥʽʯʥʦʛʦ ʙʫʨʽʥʥʷ ʢʝʨʫʻ ʙʫʨʠʣʴʥʠʢ. ʅʘ ʙʫʨʦʚʽʡ 
ʮʽʣʦʜʦʙʦʚʦ ʧʨʘʮʶʻ ʙʫʨʦʚʘ ʙʨʠʛʘʜʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 
ʘʙʦ ʪʨʴʦʭ ʚʘʭʪ, ʱʦ ʟʤʽʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. ʂʽʣʴʢʽʩʪʴ 
ʧʨʘʮʽʚʥʠʢʽʚ ʚʘʭʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʘ ʧʨʠʚʦʜʫ, ʢʦʤʧʦʥʦʚʢʠ, 
ʢʦʤʧʣʝʢʪʘʮʽʾ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ ʜʦʚʞʠʥʠ ʩʚʽʯ, ʘʣʝ ʚʘʭʪʘ 
ʥʘʣʽʯʫʻ ʥʝ ʤʝʥʰʝ ʥʽʞ ʯʦʪʠʨʠ ʦʩʦʙʠ. 

 
 

1.2 ɹʋʈʆɺɯ ʋʉʊɸʅʆɺʂʀ 
 

1.2.1 ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ 
 
ɼʣʷ ʙʫʨʽʥʥʷ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʛʣʠʙʠʥʦʶ 

ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʤʝʪʨʽʚ ʫ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 
ʽʩʥʫʶʪʴ ʙʫʨʦʚʽ ʫʩʪʘʥʦʚʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ. 

ʈʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʨʦʟʤʽʨʥʦʛʦ ʨʷʜʫ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʽ ʛʣʠʙʦʢʦʛʦ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ 
ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʠʭ ʧʦʣʦʞʝʥʥʷʭ, ʢʣʘʩʠʬʽʢʘʮʽʾ, ʤʝʪʦʜʠʮʽ 
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ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʽ ʫʥʽʬʽʢʘʮʽʾ ʚʫʟʣʽʚ 
ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ, ʚʠʢʣʘʜʝʥʠʭ ʫ ʧʨʘʮʷʭ 
ʚʽʜʦʤʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ ʚ ʛʘʣʫʟʽ ʥʘʬʪʦʚʦʛʦ 
ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ   ʧʨʦʬ.   ɹʝʨʞʝʮʷ ɻ. ʄ. 
ʊʝʧʝʨ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ (ɻʆʉʊ 16293-
89), ʢʦʤʧʣʝʢʪʥʽ ʙʫʨʦʚ ̔ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʽ ʛʣʠʙʦʢʦʛʦ ʨʦʟʚʽʜʫ-
ʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ, ʧʦʜʽʣʷ-
ʶʪʴʩʷ ʥʘ 12 ʢʣʘʩʽʚ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 
ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʜʘʥʠʤʠ ʚ 
ʪʘʙʣ. 1.1. 

 
 
 
 

 
ʊʘʙʣʠʮʷ 1.1 ï ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʣʝʢʪʥʠʭ ʙʫʨʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ 
 

ʅʘʡʤʝʥʫ- 
ʚʘʥʥʷ 
ʧʘʨʘʤʝʪʨʘ 

ɺʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʢʣʘʩ̔ʚ 

1 2 3 4 5 6 7 8 9 10 11 12 

1. ɼʦʧʫʩʪʠ- 
ʤʝ ʥʘʚʘʥ- 
ʪʘʞʝʥʥʷ ʥʘ 
ʛʘʢʫ, ʢʅ 

 
 

800 

 
 

1000 

 
* 

1250 

 
 

1600 

 
 

2000 

 
 

2500 

 
 

3200 

 
* 

4000 

 
* 

5000 

 
 

6300 

 
* 

8000 

 
 

10000 

2. ʋʤʦʚʥʘ 
ʛʣʠʙʠʥʘ 
ʙʫʨʽʥʥʷ, ʤ 

 
1250 

 
1600 

 
2000 

 
2500 

 
3200 

 
4000 

 
5000 

 
6500 

 
8000 

 
10000 

 
12500 

 
16000 

3.ʐʚʠʜ-
ʢʽʩʪʴ 
ʧʽʜʡʦʤʫ 
ʛʘʢʘ ʧʨʠ 
ʨʦʟʭʦʜʞʫ- 
ʚʘʥʥʽ ʢʦʣʦ- 
ʥʠ, ʤ/ʩ 

 
 
 

ʚʽʜ 0,1 ʜʦ 0,25 

4. ʐʚʠʜ- 
ʢʽʩʪʴ ʧʽʜ- 
ʡʦʤʫ ʛʘʢʘ 
ʙʝʟ ʥʘʚʘʥ- 
ʪʘʞʝʥʥʷ, 
ʤ/ʩ, ʥʝ 
ʤʝʥʰʝ 

 
 
 

1,5 

 
 
 

1,3 

 
 

ɹʝʨʞʝʮʴ ɻʝʦʨʛʽʡ     

ʄʠʢʦʣʘʡʦʚʠʯ         

1900-1978 
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ɿʘʢʽʥʯʝʥʥʷ  ʪʘʙʣ. 1.1 
 

5. ʈʦʟʨʘʭʫ- 
ʥʢʦʚʘ ʧʦ- 
ʪʫʞʥʽʩʪʴ, 
ʱʦ ʨʦʟʚʠʚʘ- 
ʻʪʴʩʷ ʧʨʠ- 
ʚʦʜʦʤ ʥʘ 
ʚʭʽʜʥʦʤʫ 
ʚʘʣʫ ʧʽʜʡʦ- 
ʤʥʦʛʦ ʘʛʨʝ- 
ʛʘʪʫ, ʢɺʪ** 

 
 
 
ɺ̔ ʜ 
200 
ʜʦ 

240 

 
 
 
ɺ̔ ʜ 
240 
ʜʦ 

360 

 
 
 
ɺ̔ ʜ 
360 
ʜʦ 

440 

 
 
 
ɺ̔ ʜ 
440 
ʜʦ 

550 

 
 
 
ɺ̔ ʜ 
550 
ʜʦ 

670 

 
 
 
ɺ̔ ʜ 
670 
ʜʦ 

900 

 
 
 
ɺ̔ ʜ 
900 
ʜʦ 

1100 

 
 
 
ɺ̔ ʜ 

1100 
ʜʦ 

1500 

 
 
 
ɺ̔ ʜ 

1500 
ʜʦ 

2200 

 
 
 
ɺ̔ ʜ 

2200 
ʜʦ 

3000 

 
 
 
 

ɺ̔ ʜ 3000 
ʜʦ 4000 

6. ɼʽʘʤʝʪʨ 
ʦʪʚʦʨʫ ʚ 
ʩʪʦʣʽ ʨʦʪʦ- 
ʨʘ, ʤʤ, ʥʝ 
ʤʝʥʰʝ 

 
 
440 

 
 

520 

 
 

700 

 
 

950 

 
 

1250 

7. ʈʦʟʨʘʭʫ- 
ʥʢʦʚʘ ʧʦ- 
ʪʫʞʥʽʩʪʴ 
ʧʨʠʚʦʜʫ 
ʨʦʪʦʨʘ, ʢɺʪ, 
ʥʝ ʙʽʣʴʰʝ 

 
 
 

180 

 
 
 

300 

 
 
 

370 

 
 
 

440 

 
 
 

550 

 
 
 

750 

8. ʇʦʪʫʞ- 
ʥʽʩʪʴ ʙʫʨʦ- 
ʚʦʛʦ ʥʘʩʦʩʘ, 
ʢɺʪ, ʥʝ 
ʤʝʥʰʝ** 

 
 

375 

 
475 

 

 
600 

 

 
750 

600
*5

 

 
 

950 

 
 

1180 

375
***  

175
***  

9. ɺʠʩʦʪʘ 
ʦʩʥʦʚʠ 
(ʚʽʜʤʽʪʢʘ 
ʧʽʜʣʦʛʠ 
ʙʫʨʦʚʦʾ), ʤ, 
ʥʝ ʤʝʥʰʝ** 

 
 
 
3 

 
 
 
5 

 
 
 

5,5 

 
 

6
*4 

 
 
 
8 

 
 
 
9 

 
 
 

10 

 
 
 

11 

 

*  ʋ ʢʣʘʩʘʭ 3, 8, 9 ʽ 11 ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 
ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʜʦʧʫʩʪʠʤʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ  ʥʘ ʛʘʢʫ 
ʚʽʜʧʦʚʽʜʥʦ 1400, 4500, 5800 ʽ 9000 ʢʅ. 

**  ʅʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʤʦʨʩʴʢʽ ʙʫʨʦʚʽ ʢʦʤʧʣʝʢʩʠ. 
*** ɼʣʷ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʧʦʩʪʽʡʥʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ 

ʙʘʟʽ. 
*4  ʋ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ 7-ʛʦ ʢʣʘʩʫ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ï ʥʝ ʤʝʥʰʝ 8 ʤ. 
*5  ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʢʫʱʦʚʦʛʦ ʙʫʨʽʥʥʷ. 
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1.2.2 ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ 
 
ɺʩʽ ʙʫʨʦʚʽ ʫʩʪʘʥʦʚʢʠ ʤʘʶʪʴ ʨʽʟʥʝ ʟʘ ʩʚʦʾʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʨʦʚʝ ʽ ʝʥʝʨʛʝʪʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɺʦʥʠ 
ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ: ʧʨʠʚʦʜʥʠʭ 
ʜʚʠʛʫʥʽʚ, ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ, ʙʫʨʦʚʦʾ ʣʝʙʽʜʢʠ, ʨʦʪʦʨʘ, ʩʠʩʪʝʤʠ 
ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʥʦʛʦ ʨʦʟʯʠʥʫ, ʙʫʨʦʚʦʾ ʚʝʞʽ, ʪʘʣʝʚʦʾ 
ʩʠʩʪʝʤʠ ʪʘ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʇʨʠʚʦʜʦʤ ʣʝʙʽʜʢʠ ʽ ʥʘʩʦʩʽʚ ʥʘʡʯʘʩʪʽʰʝ ʩʣʫʞʘʪʴ 
ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ. ʋ 
ʢʦʤʧʣʝʢʪ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʚʭʦʜʠʪʴ ʮʠʨʢʫʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ, 
ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʽʙʨʘʮʽʡʥʦʛʦ ʩʠʪʘ, ʞʦʣʦʙʽʚ, ʧʨʠʡʤʘʣʴʥʠʭ 
ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ ʧʨʦʤʠʚʥʦʛʦ ʨʦʟʯʠʥʫ, ʚʠʭʽʜʥʠʭ ʪʨʫʙʦ-
ʧʨʦʚʦʜʽʚ ʽʟ ʩʪʦʷʢʦʤ ʽ ʨʫʢʘʚʦʤ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ɼʣʷ ʩʧʫʩʢʫ ʽ 
ʧʽʜʡʦʤʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʩʧʫʩʢʫ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ, ʧʦʜʘʯʽ 
ʜʦʣʦʪʘ ʽ ʨʷʜʫ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ ʧʨʠ ʟʛʚʠʥʯʫʚʘʥʥʽ ʽ 
ʨʦʟʛʚʠʥʯʫʚʘʥʥʽ ʙʫʨʠʣʴʥʠʭ ʽ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʩʣʫʞʠʪʴ ʪʘʣʝʚʘ 
ʩʠʩʪʝʤʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʨʦʥʙʣʦʢʘ, ʪʘʣʝʚʦʛʦ ʙʣʦʢʘ, ʛʘʢʘ ʽ 
ʪʘʣʝʚʦʛʦ ʢʘʥʘʪʘ. 

ɼʣʷ ʦʙʝʨʪʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ (ʨʦʪʦʨʥʝ ʙʫʨʽʥʥʷ), 
ʧʝʨʽʦʜʠʯʥʦʛʦ ʾʾ ʧʨʦʚʝʨʪʘʥʥʷ (ʙʫʨʽʥʥʷ ʚʠʙʽʡʥʠʤʠ 
ʜʚʠʛʫʥʘʤʠ), ʾʾ ʫʪʨʠʤʘʥʥʷ (ʧʽʜ ʯʘʩ ʉʇʆ), ʽ ʫʪʨʠʤʘʥʥʷ 
ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʧʨʠ ʩʧʫʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ï ʩʣʫʞʠʪʴ ʨʦʪʦʨ. 

ʇʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʦʩʥʦ-
ʮʠʨʢʫʣʷʮʽʡʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʱʦ ʚʢʣʶʯʘʻ 1é3 ʙʫʨʦʚʽ 
ʥʘʩʦʩʠ. ʇʨʠʚʦʜ ʣʝʙʽʜʢʠ, ʨʦʪʦʨʘ ʽ ʥʘʩʦʩʽʚ ʚ ʫʩʪʘʥʦʚʢʘʭ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜ ʩʧʘʨʝʥʠʭ ʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʠʟʝʣʴʥʠʭ ʘʙʦ 
ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. 

ɹʫʨʦʚʘ ʫʩʪʘʥʦʚʢʘ ï ʮʝ ʢʦʤʧʣʝʢʩ  
ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ 
ʟʤʦʥʪʦʚʘʥʘ ʥʘ ʤʝʪʘʣʝʚʠʭ ʦʩʥʦʚʘʭ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʦʟʠʪʠ ʾʭ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ ʥʘ 
ʽʥʰʫ ʚ ʟʽʙʨʘʥʦʤʫ ʩʪʘʥʽ ʽʟ ʟʤʦʥʪʦʚʘʥʠʤ 
ʙʫʨʦʚʠʤ ʽ ʝʥʝʨʛʝʪʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 
ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʤʝʪʘʣʝʚʠʤ 
ʢʘʨʢʘʩʦʤ ʜʣʷ ʦʙʰʠʚʢʠ ʱʠʪʘʤʠ ʟ ʜʦʱʦʢ 
ʘʙʦ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʠ ʫʢʨʠʪʪʷ 
ʧʨʦʛʫʤʦʚʘʥʦʶ ʪʢʘʥʠʥʦʶ, ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ 
ʫʩʪʘʪʢʫʚʘʥʥ ̫ʽ ʯʣʝʥʽʚ ʙʫʨʦʚʦʾ ʙʨʠʛʘʜʠ ʚʽʜ 
ʚʽʪʨʫ ʪʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ɿʘʛʘʣʦʤ, 
ʙʫʨʦʚʽ ʤʘhʠʥʠ, ʤʝʭʘʥʽʟʤʠ ʽ ʩʧʦʨʫʜʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ 

ɯʣɹʩʢɹʠʡ 
ʆʣʝʢʩʘʥʜʨ 
ʃʦʥʛʽʥʦʚʠʯ 
1910-1997 
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ʦʙʣʘʜʥʘʥʥʷ.  
ɺʦʥʠ ʦʧʠʩʘʥʽ ʚ 

ʢʥʠʛʘʭ ʚʽʜʦʤʦʛʦ ʧʨʦʬ. 
ɯʣʴʩʴʢʦʛʦ ʆ. ʃ. ʪʘ ʽʥʰʠʭ 
ʚʯʝʥʠʭ. ɺʪʽʤ, ʫʩʪʘʥʦʚʢʠ 
ʧʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶ-
ʶʪʴʩʷ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ 
ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ. 

ʅʘ ʨʠʩ. 1.9 ʧʦʢʘ-
ʟʘʥʘ ʪʠʧʦʚʘ ʙʫʨʦʚʘ 
ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʙʫʨʽʥʥʷ 
ʛʣʠʙʦʢʠʭ ʨʦʟʚʽʜʫʚʘʣʴ-
ʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥ. (ʽʣʶʩʪʨʘʮʽʾ 
ʜʦ ʧʦʟʠʮʽʡ ʧʦʢʘʟʘʥʽ ʥʘ 
ʘʨʢʫʰʘʭ 27, 28). 

 
 

ʈʠʩʫʥʦʢ 1.9 ï ɹʫʨʦʚʘ 
ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ:  
1 ï ʢʨʦʥʙʣʦʢ; 

2 ï ʩʪʨʫʢʪʫʨʥʘ ʨʘʤʢʘ ʜʣʷ 
ʜʦʧʦʤʽʞʥʠʭ ʧʽʜʡʦʤʥʠʭ 
ʨʦʙʽʪ; 3 ï ʨʫʭʦʤʘ ʚʽʪʢʘ 
ʪʘʣʝʚʦʛʦ ʢʘʥʘʪʫ; 

4 ï ʙʘʣʢʦʥ ʚʝʨʭʦʚʦʛʦ 
ʨʦʙʽʪʥʠʢʘ; 5 ï ʢʦʤʧʣʝʢʩ, 
ʷʢʠʡ ʤʽʩʪʠʪʴ ʪʘʣʝʚʠʡ 
ʙʣʦʢ, ʘʤʦʨʪʠʟʘʪʦʨ, ʛʘʢ, 
ʰʪʨʦʧʠ, ʚʝʨʪʣʶʛ, 
ʦʙʝʨʪʘʯ; 6 ï ʩʠʩʪʝʤʘ 
ʚʝʨʭʥʴʦʛʦ ʧʨʠʚʦʜʫ; 

7 ï ʙʫʨʦʚʘ ʚʝʞʘ ʽ 
ʧʽʜʡʦʤʥʠʡ ʢʦʤʧʣʝʢʩ; 
8 ï ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ; 

9 ï ʦʬʽʩʥʝ ʧʨʠʤʽʱʝʥʥʷ; 
10 ï ʙʣʦʢ ʧʨʝʚʝʥʪʦʨʽʚ; 

11 ï ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʚʦʜʠ; 12 ï ʢʘʙʝʣʴ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ; 
13 ï ʜʠʟʝʣʴʝʣʝʢʪʨʠʯʥʘ ʩʪʘʥʮʽʷ; 14 ï ʨʝʟʝʨʚʫʘʨʠ ʜʣʷ ʧʘʣʠʚʘ;  

15 ï  ʝʣʝʢʪʨʦʱʠʪʦʚʘ; 16 ï ʙʫʨʦʚʽ ʥʘʩʦʩʠ; 17 ï ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 
ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ; 18 ï ʨʝʟʝʨʚʫʘʨʠ ʙʫʨʦʚʦʛʦ 
ʨʦʟʯʠʥʫ; 19 ï ʷʤʘ ʜʣʷ ʚʽʜʭʦʜʽʚ ʨʦʟʯʠʥʫ; 20 ï ʩʝʧʘʨʘʪʦʨ ʛʘʟʫ;  

21 ï ʚʽʙʨʦʩʠʪʘ; 22 ï ʤʘʥʽʬʦʣʴʜ; 23 ï ʧʦʭʠʣʠʡ ʧʘʥʜʫʩ ʜʣʷ 
ʧʝʨʝʪʷʛʫʚʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ; 24 ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʦʧʦʨʘ ʪʨʫʙ; 

25 ï ʩʠʩʪʝʤʘ ʛʽʜʨʦʢʝʨʫʚʘʥʥʷ ʧʨʝʚʝʥʪʦʨʘʤʠ  
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ʅʘ ʨʠʩ. 1.10 ʧʦʢʘʟʘʥʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʫʥʽʢʘʣʴʥʦʾ 
ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ñʋʨʘʣʤʘʰ 15000ò (ʛʦʣʦʚʥʠʡ ʽʥʞʝʥʝʨ 
ʧʨʦʝʢʪʫ ʙʫʨʦʚʦʾ ɸʣʻʢʩʻʻʚʩʴʢʠʡ ɻ. ɺ.), ʘ ʥʘ ʨʠʩ. 1.11 ï 
ʧʘʥʦʨʘʤʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʩʧʦʨʫʜ ʽ ʫʩʪʘʥʦʚʢʠ ʟ 
ʫʢʨʠʪʪʷʤ ʥʘ ʪʦʯʮʽ ʙʫʨʽʥʥʷ ʥʘ ʂʦʣʴʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ. ɿʘ 
ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʥʦʚʢʠ ʧʨʦʙʫʨʝʥʘ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʥʘʜʛʣʠʙʦʢʘ, 
ʻʜʠʥʘ ʥʘ ʧʣʘʥʝʪʽ ʩʚʝʨʜʣʦʚʠʥʘ ʛʣʠʙʠʥʦʶ 12262 ʤ. ʎʝʡ 
ʨʝʢʦʨʜ ʚʠʟʥʘʥʠʡ ʖʅɽʉʂʆ ʦʜʥʠʤ ʽʟ ʩʘʤʠʭ ʚʠʜʘʪʥʠʭ 
ʜʦʩʷʛʥʝʥʴ ʣʶʜʩʪʚʘ ʫ ʜʚʘʜʮʷʪʦʤʫ ʩʪʦʨʽʯʯʽ ʽ ʚ 1997 ʨ. ʡʦʛʦ 
ʟʘʥʝʩʣʠ ʜʦ ʂʥʠʛʠ ʨʝʢʦʨʜʽʚ ɻʽʥʥʝʩʘ. 

 
ɸʣʻʢʩʻʻʚʩʴʢʠʡ  

ɻʝʦʨʛʽʡ ɺʘʩʠʣʴʦʚʠʯ  
1906 - 1992 

 
 

ʈ
ʠ
ʩ

ʈʠʩʫʥʦʢ 1.10 ï ɹʫʨʦʚʘ 
ʫʩʪʘʥʦʚʢʘ ñʋʨʘʣʤʘʰ 15000ò 

 

 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʙʣʦʢʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ 

ʤʦʥʪʘʞʫ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʣʦ ʙʫʜʽʚʝʣʴʥʦ-
ʤʦʥʪʘʞʥʽ ʨʦʙʦʪʠ ʚ ʙʫʨʽʥʥʽ. ʉʧʦʨʫʜʞʝʥʥʷ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ 
ʟʚʦʜʠʪʴʩʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʫʩʪʘʥʦʚʢʠ ʙʣʦʢʽʚ ʥʘ ʦʩʥʦʚʠ, 
ʮʝʥʪʨʫʚʘʥʥʶ ʾʭ ʽ ʦʙʚôʷʟʫʚʘʥʥʶ ʦʙʣʘʜʥʘʥʥʷ ʽ ʢʦʤʫʥʽʢʘʮʽʡ. 
ʆʩʥʦʚʘʤʠ ʜʣʷ ʙʣʦʢʽʚ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʩʣʫʞʘʪʴ ʤʝʪʘʣʦ-
ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʧʨʦʢʘʪʫ ʽʟ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ 
ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ. 



31 
 

  

 
 

ʈʠʩʫʥʦʢ 1.11 ï ʂʦʤʧʣʝʢʩ ʩʧʦʨʫʜ ʽ ʫʢʨʠʪʪʷ ʥʘʜʛʣʠʙʦʢʦʾ 
ʂʦʣʴʩʴʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

 

ɼʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʤʦʨʩʴʢʠʭ ʨʦʜʦʚʠʱʘʭ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʫʩʪʘʥʦʚʦʢ ʤʦʨʩʴʢʦʛʦ ʙʫʨʽʥʥʷ 
ʧʨʠ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ ʤʦʨʷ (ʨʠʩ. 1.12). ɺʦʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 
ʥʘ ʚʠʜʦʙʫʚʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʘʙʦ ʥʘ ʙʫʨʦʚʠʭ ʩʫʜʥʘʭ. 
ʈʦʟʨʽʟʥʷʶʪʴ ʩʘʤʦʧʽʜʡʦʤʥʽ, ʥʘʧʽʚʟʘʛʣʠʙʥʽ ʧʣʘʪʬʦʨʤʠ ʽ 
ʧʣʘʪʬʦʨʤʠ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʠʧʫ. ʉʪʚʦʨʝʥʽ ʩʫʜʥʘ, ʩʧʝʮʽʘʣʴʥʦ 
ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʙʫʨʽʥʥʷ ʚ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ ʥʘ ʜʥʽ ʦʢʝʘʥʽʚ. 
ʊʘʢʽ ʩʫʜʥʘ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʨʽʚ 
ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʛʨʝʙʥʠʭ ʛʚʠʥʪʽʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1.12 ï ʊʠʧʠ ʫʩʪʘʥʦʚʦʢ ʤʦʨʩʴʢʦʛʦ ʙʫʨʽʥʥʷ ʧʨʠ ʨʽʟʥʠʭ 
ʛʣʠʙʠʥʘʭ ʤʦʨʷ:  

1 ï ʟʘʥʫʨʝʥʘ ʥʘ ʤʽʣʢʦʚʦʜʜʽ ʙʘʨʞʘ; 2 ï ʰʪʫʯʥʠʡ ʦʩʪʨʽʚ;  
3 ï ʜʦʧʦʤʽʞʥʝ ʩʫʜʥʦ ʽ ʧʣʘʪʬʦʨʤʘ; 4 ï ʧʽʜʩʠʣʝʥʘ ʧʣʘʪʬʦʨʤʘ;  

5 ï ʛʣʠʙʦʢʦʚʦʜʥʘ ʧʣʘʪʬʦʨʤʘ; 
6 ï ʟʘʥʫʨʝʥʘ ʤʦʨʩʴʢʘ ʙʘʨʞʘ; 7 ï ʝʩʪʘʢʘʜʥʘ ʧʣʘʪʬʦʨʤʘ 
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 ʅʘ ʨʠʩ. 1.13 ʥʘʚʝʜʝʥʘ ʧʣʘʪʬʦʨʤʘ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʠʧʫ, 
ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʦʨʥʠʭ ʙʣʦʢʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʜʥʦ 
ʤʦʨʷ, ʩʝʢʮʽʡ ʬʝʨʤ, ʧʽʰʦʭʽʜʥʠʭ ʤʦʩʪʽʚ ʽ ʙʣʦʢʽʚ ʜʣʷ 
ʨʦʟʤʽʱʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʧʨʠʤʽʱʝʥʴ. 

 

  
                 ʘ                                            ʙ 

 

 
ʚ 

 
ʈʠʩʫʥʦʢ 1.13 ï ʉʫʯʘʩʥʘ ʩʪʘʮʽʦʥʘʨʥʘ ʢʨʠʛʦʩʪʽʡʢʘ ʤʦʨʩʴʢʘ 
ʧʣʘʪʬʦʨʤʘ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʠʧʫ (ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʘ 
ʧʣʘʪʬʦʨʤʘ ñʃʫʥʩʢʠʡ-ɸò, ʧʨʦʝʢʪ ñʉʘʭʘʣʠʥ-2ò): 

ʘ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʣʘʪʬʦʨʤʠ; ʙ ï 3D-ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ: 
1 ï ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʦʩʥʦʚʘ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʠʧʫ ʚʘʛʦʶ 900 ʄʅ; 
2 ï ʚʝʨʪʦʣʽʪʥʠʡ ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʶʜʝʡ ʽ ʥʝʚʝʣʠʢʠʭ 
ʚʘʥʪʘʞʽʚ; 3 ï ʚʝʞʘ, ʙʫʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʨʫʙʠ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ; 

4 ï ʞʠʪʣʦʚʠʡ ʤʦʜʫʣʴ ʧʣʘʪʬʦʨʤʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 140 ʦʩʽʙ; 
5 ï ʚʽʢʥʘ ʫ ʙʝʪʦʥʥʽʡ ʦʩʥʦʚʽ; ʚ ï ʚʠʛʣʷʜ ʥʘ ʤʝʭʘʥʽʟʤʠ ʽ ʩʠʩʪʝʤʠ 

ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʚʩʝʨʝʜʠʥʽ ʚʝʞʽ 



33 
 

 ʇʣʘʪʬʦʨʤʘ ñʃʫʥʩʢʠʡ-ɸò (ʃʫʥ-ɸ) ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 
ʯʝʨʚʥʽ 2006 ʨʦʢʫ ʥʘ ʃʫʥʩʴʢʦʤʫ ʛʘʟʦʚʦʤʫ ʧʦʢʣʘʜʽ ʚ ʆʭʦʪ-
ʩʴʢʦʤʫ ʤʦʨʽ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʢʤ ʚʽʜ ʫʟʙʝʨʝʞʞʷ ʽ ʛʣʠʙʠʥʽ ʤʦʨʷ 
48 ʤ. ʇʣʘʪʬʦʨʤʘ ï ʮʝ ʘʚʪʦʥʦʤʥʝ ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟʽ 
ʩʚʦʻʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ 
ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʛʘʟʫ ʜʣʷ ʟʘʚʦʜʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʨʘʧʣʝʥʦʛʦ 
ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (ʉʇɻ). ʇʝʨʚʠʥʥʝ ʦʙʨʦʙʣʝʥʥʷ ʛʘʟʫ ʟʜʽʡʩ-
ʥʶʻʪʴʩʷ ʥʘ ʦʙôʻʜʥʘʥʦʤʫ ʙʝʨʝʛʦʚʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʢʦʤʧ-
ʣʝʢʩʽ (ʆɹʊʂ), ʧʽʩʣʷ ʯʦʛʦ ʛʘʟ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʥʘ ʟʘʚʦʜ ʟ 
ʚʠʨʦʙʥʠʮʪʚʘ ʉʇɻ. ʆʩʥʦʚʘ ʧʣʘʪʬʦʨʤʠ ï ʟʘʣʽʟʦʙʝʪʦʥʥʘ, 
ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʠʧʫ, ʟ ʯʦʪʠʨʤʘ ʦʧʦʨʘʤʠ, ʥʘ ʷʢʠʭ ʨʦʟʪʘ-
ʰʦʚʫʶʪʴʩʷ ʚʝʨʭʥʽ ʙʫʜʦʚʠ ʧʣʘʪʬʦʨʤʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 
ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʩʧʦʨʫʜʘʤʠ. ʇʽʚʜʝʥʥʦ-ʩʭʽʜʥʘ ʦʧʦʨʘ ʚʠʢʦʨʠʩ-
ʪʦʚʫʻʪʴʩʷ ʷʢ ʧʣʘʪʬʦʨʤʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʦʧʦʨʘ 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʦʷʢʽʚ ʤʦʨʩʴʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʘ ʽʥʰʽ ʜʚʽ 
ʦʧʦʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʩʦʩʽʚ ʽ ʨʝʟʝʨʚʫʘʨʽʚ. 
ɺʝʨʭʥʽ ʙʫʜʦʚʠ ʧʣʘʪʬʦʨʤʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚ ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ. ʅʘ 
ʚʝʨʭʥʽʭ ʙʫʜʦʚʘʭ ʧʣʘʪʬʦʨʤʠ ʨʦʟʤʽʱʝʥʦ ʙʫʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʝʧʘʨʘʮʽʾ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʩʭʦʚʠʱʝ ʜʣʷ 
ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʽ ʞʠʪʣʦʚʠʡ ʤʦʜʫʣʴ. 

ɿ ʤʝʪʦʶ ʙʝʟʧʝʢʠ ʚʩʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʪʘ ʙʫʨʦʚʝ ʫʩʪʘʪ-
ʢʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʽʜ ʞʠʪʣʦʚʦʛʦ 
ʤʦʜʫʣʷ ʢʽʥʮʽ ʧʝʨʦʥʫ. 

ʆʩʥʦʚʥʽ ʨʦʙʦʯʽ ʟʦʥʠ ʟʘʢʨʠʪʽ, ʫ ʥʠʭ ʧʝʨʝʜʙʘʯʝʥʠʡ 
ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʝʥʪʠʣʷʮʽʾ. ʆʙʣʘʜʥʘʥʥʷ, ʨʦʟʪʘ-
ʰʦʚʘʥʝ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ, ʦʩʥʘʱʝʥʝ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ 
ʚʽʜ ʦʙʤʝʨʟʘʥʥʷ ʽ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʙʫʜʦʚʠ ʧʣʘʪʬʦʨʤʠ ʥʘ 
ʉʘʭʘʣʽʥ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʩʧʝʮʽʘʣʴʥʘ ʙʘʨʞʘ. ʇʽʜ ʯʘʩ 
ʟʘʚʘʥʪʘʞʫʚʘʥʥʷ ʥʘ ʙʘʨʞʫ ʚʝʨʭʥʷ ʙʫʜʦʚʘ ʧʽʜʥʽʤʘʣʘʩʷ 
ʜʦʤʢʨʘʪʘʤʠ ʥʘ ʚʠʩʦʪʫ 25 ʤ. ʋ ʯʝʨʚʥʽ 2006 ʨʦʢʫ ʚʝʨʭʥʽ 
ʙʫʜʦʚʠ ʧʣʘʪʬʦʨʤʠ ʃʫʥ-ɸ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʠ 
ʤʝʪʦʜʦʤ ʥʘʩʫʚʘʥʥʷ. ɹʘʨʞʘ ʟ ʚʝʨʭʥʽʤʠ ʙʫʜʽʚʣʷʤʠ ʙʫʣʘ 
ʨʦʟʤʽʱʝʥʘ ʤʽʞ ʦʧʦʨʘʤʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʦʩʥʦʚ, ʽ ʤʘʩʠʚʥʘ 
ʢʦʥʩʪʨʫʢʮʽʷ ʚʝʨʭʥʽʭ ʙʫʜʽʚʝʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʣʘʩʪʫʚʘʥʥʷ 
ʩʫʜʥʘ ʙʫʣʘ ʧʦʚʽʣʴʥʦ ʽ ʦʙʝʨʝʞʥʦ ʦʧʫʱʝʥʘ ʥʘ ʦʧʦʨʠ ʦʩʥʦʚ. 
ɺʝʨʭʥʽ ʙʫʜʦʚʠ ʙʫʣʠ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʦʧʦʨ ʢʦʚʟʥʦʛʦ ʪʠʧʫ, ʮʠʤ 
ʩʘʤʠʤ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʫʩʪʘʥʦʚʢʠ. ʆʧʦʨʠ 
ʢʦʚʟʥʦʛʦ ʪʠʧʫ ʨʦʟʤʽʱʝʥʽ ʧʽʜ ʚʝʨʭʥʴʦʶ ʙʫʜʦʚʦʶ ʧʣʘʪʬʦʨʤʠ, 
ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʨʫʭʣʠʚʽʩʪʴ ʧʽʜ ʯʘʩ ʟʝʤʣʝʪʨʫʩʫ, ʫ ʪʦʡ ʯʘʩ 
ʷʢ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʦʩʥʦʚʠ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʠʧʫ ʟʘʣʠʰʘʶʪʴʩʷ 
ʤʽʮʥʦ ʩʪʦʷʪʠ ʥʘ ʤʦʨʩʴʢʦʤʫ ʜʥʽ. 
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 ʃʫʥ-ɸ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʫʨʽʥʥʷ ʟ ʨʦʟʰʠʨʝʥʠʤ 
ʨʘʜʽʫʩʦʤ ʦʭʦʧʣʝʥʥʷ ʚʽʜʭʠʣʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʜʦ 6 ʢʤ ʽ ʤʘʢʩʠʤʘʣʴʥʦʶ 
ʚʝʨʪʠʢʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ 2920 ʤ. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 
ʧʣʘʪʬʦʨʤʠ: ʚʠʩʦʪʘ ʦʩʥʦʚʠ 69,6 ʤ; ʤʘʩʘ ʦʩʥʦʚʠ 103000 ʪ; 
ʨʦʟʤʽʨʠ ʧʣʠʪʠ ʦʩʥʦʚʠ: 88Ĭ105Ĭ13,5 ʤ; ʚʠʩʦʪʘ ʦʧʦʨʠ 56 ʤ; 
ʜʽʘʤʝʪʨ ʦʧʦʨʠ 20 ʤ; ʤʘʩʘ ʚʝʨʭʥʴʦʾ ʙʫʜʦʚʠ 21800 ʪ; ʚʠʩʦʪʘ 
ʬʘʢʝʣʴʥʦʾ ʪʨʫʙʠ 105 ʤ; ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʧʣʘʪʬʦʨʤʠ ʧʦʥʘʜ 50 ʤʣʥ. ʤ3 ʛʘʟʫ ʧʨʠ ʦʙôʻʤʽ ʚʠʜʦʙʫʪʢʫ 
ʧʦʧʫʪʥʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ʽ ʥʘʬʪʠ ï ʙʣʠʟʴʢʦ 8000 ʤ3 ʟʘ ʜʦʙʫ. 

ɹʫʨʦʚʘ ʚʝʞʘ ï ʤʝʪʘʣʝʚʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ 
ʙʫʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ. ɺʝʞʘ, 
ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʟʘʭʠʱʝʥʘ ʚʽʜ ʚʽʪʨʫ ʩʧʝʮʽʘʣʴʥʠʤ 
ʫʢʨʠʪʪʷʤ. ɹʫʨʦʚʽ ʚʽʢʥʘ ï ʮʝ ʦʪʚʦʨʠ ʚ ʙʝʪʦʥʥʽʡ ʦʩʥʦʚʽ 
ʧʣʘʪʬʦʨʤʠ, ʩʧʨʷʤʦʚʘʥʽ ʜʦ ʤʦʨʩʴʢʦʛʦ ʜʥʘ. ɺʝʞʘ ʤʦʞʝ 
ʧʝʨʝʤʽʱʘʪʠʩʷ ʤʽʞ ʥʠʤʠ. ʋ ʙʫʨʦʚʝ ʚʽʢʥʦ ʟ ʙʫʨʦʚʦʾ ʚʝʞʽ ʥʘ 
ʙʫʨʠʣʴʥʠʭ ʪʨʫʙʘʭ ʩʧʫʩʢʘʻʪʴʩʷ ʙʫʨʦʚʝ ʜʦʣʦʪʦ. ɼʦʣʦʪʦ ʨʫʡʥʫʻ 
ʧʦʨʦʜʫ ʽ ʨʫʭʘʻʪʴʩʷ ʚʥʠʟ. ʊʘʢ ʬʦʨʤʫʻʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʘ. ɺʦʥʘ 
ʥʝʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʶ. ʋ ʧʨʦʮʝʩʽ 
ʙʫʨʽʥʥʷ ʩʪʦʚʙʫʨ ʤʦʞʥʘ ʚʽʜʭʠʣʷʪʠ ʽ ʜʦʩʷʛʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ 
ʜʦʩʠʪʴ ʚʽʜʜʘʣʝʥʠʭ ʜʽʣʷʥʦʢ ʧʦʢʣʘʜʫ. 

ɺ ʋʢʨʘʾʥʽ ʨʦʟʚʽʜʢʫ ʽ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʥʘ 
ʫʢʨʘʾʥʩʴʢʦʤʫ ʰʝʣʴʬʽ ʏʦʨʥʦʛʦ ʽ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ ʧʨʦʚʦʜʠʪʴ 
ʜʝʨʞʘʚʥʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ (ɼɸʊ) ñʏʦʨʥʦʤʦʨ-
ʥʘʬʪʦʛʘʟò. ʅʘʷʚʥʽ ʚ ʢʦʤʧʘʥʽʾ ʩʘʤʦʧʽʜʡʦʤʥʽ ʧʣʘʚʫʯʽ ʙʫʨʦʚʽ  
ʫʩʪʘʥʦʚʢʠ  (ʉʇɹʋ)  ñʊʘʚʨʠʜʘò (ʨʠʩ. 1.14) ʽ ñʉʠʚʘʰò ʟʜʘʪʥʽ 
ʙʫʨʠʪʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 5000 ʤ ʧʨʠ ʛʣʠʙʠʥʽ ʤʦʨʷ ʜʦ 70 ʤ. ɺʪʽʤ, 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʶʯʠʭ ʉʇɹʋ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʥʝʤʦʞʣʠʚʦ 
ʦʩʚʦʾʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽ ʩʪʨʫʢʪʫʨʠ ʥʘ ʙʽʣʴʰʠʭ 
ʛʣʠʙʠʥʘʭ. ʅʝʦʙʭʽʜʥʽ ʩʫʯʘʩʥʽ, ʧʦʪʫʞʥʽʰʽ ʫʩʪʘʥʦʚʢʠ, ʟʜʘʪʥʽ 
ʙʫʨʠʪʠ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ 9000 ʤ ʧʨʠ ʛʣʠʙʠʥʽ ʤʦʨʷ ʜʦ 120 ʤ. 

 

 
 

ʈʠʩʫʥʦʢ 1.14 ï ʉʘʤʦʧʽʜʡʦʤʥʘ ʧʣʘʚʫʯʘ ʙʫʨʦʚʘ ʫʩʪʘʥʦʚʢʘ 
ñʊʘʚʨʠʜʘò 
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1.3 ʇʆʈʆɼʆʈʋʁʅɯɺʅʀʁ ɯʅʉʊʈʋʄɽʅʊ 
 

1.3.1 ʇʨʠʟʥʘʯʝʥʥʷ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʨʦʚʠʭ ʜʦʣʽʪ 
 

ɼʦʣʦʪʦ ï ʙʫʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʨʫʡʥʫ-
ʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ ʾʾ 
ʧʨʦʭʦʜʢʠ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʾ ʥʘ ʧʦʨʦʜʫ ʜʦʣʦʪʘ ʤʦʞʥʘ ʢʣʘʩʠʬ̔-
ʢʫʚʘʪʠ ʥʘ: 

1. ʈ̔ ʟʘʣʴʥʦ-ʩʢʦʣʶʚʘʣʴʥʽ ï ʣʦʧʘʪʝʚʽ ʜʦʣʦʪʘ (ʨʠʩ. 1.15), 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʙʫʨʶʚʘʥʥʷ ʚôʷʟʢʠʭ ʽ ʧʣʘʩʪʠʯʥʠʭ ʧʦʨʽʜ 
ʥʝʚʝʣʠʢʦʾ ʪʚʝʨʜʦʩʪʽ (ʚôʷʟʢʠʭ ʛʣʠʥ, ʤʘʣʦʤʽʮʥʠʭ ʛʣʠʥʠʩʪʠʭ 
ʩʣʘʥʮʽʚ ʽ ʽʥ.) ʽ ʥʠʟʴʢʦʾ ʘʙʨʘʟʠʚʥʦʩʪʽ. 

2. ʉʢʦʣʶʚʘʣʴʥʽ ï ʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ (ʨʠʩ. 1.16), 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʙʫʨʶʚʘʥʥʷ ʥʝʘʙʨʘʟʠʚʥʠʭ ʽ ʘʙʨʘʟʠʚʥʠʭ 
ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ, ʪʚʝʨʜʠʭ, ʤʽʮʥʠʭ ʽ ʜʫʞʝ ʤʽʮʥʠʭ. 

3. ʈ̔ ʟʘʣʴʥʦ-ʩʪʠʨʘʣʴʥʽ ï ʜʦʣʦʪʘ ʟ ʘʣʤʘʟʥʠʤʠ ʽ 
ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʤʠ ʚʩʪʘʚʢʘʤʠ. ɺʦʥʠ ʧʨʠ-
ʟʥʘʯʝʥʽ ʜʣʷ ʙʫʨʽʥʥʷ ʚ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ, ʘ ʪʘʢʦʞ ʚ 
ʧʦʨʦʜʘʭ ʟ ʧʝʨʝʤʝʞʫʚʘʥʥʷʤ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʠʭ ʤʘʣʦʚôʷʟʢʠʭ 
ʧʦʨʽʜ ʟ ʧʦʨʦʜʘʤʠ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʽ ʥʘʚʽʪʴ ï ʫ ʥʠʟʴʢʦ-
ʘʙʨʘʟʠʚʥʠʭ ʪʚʝʨʜʠʭ ʧʦʨʦʜʘʭ. 

 

 
 

ʈʠʩʫʥʦʢ 1.15 ï ɼʚʦʣʦʧʘʪʝʚʝ ʜʦʣʦʪʦ 
 
ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʙʫʨʦʚʽ ʜʦʣʦʪʘ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ 

ʚʠʜʠ: 
- ʜʦʣʦʪʘ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʧʦʨʦʜʫ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ; 
- ʙʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʧʦʨʦʜʫ ʢʽʣʴʮʝʚʠʤ 

ʚʠʙʦʻʤ; 
- ʜʦʣʦʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
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ɼʦʣʦʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 
ʧʦʛʣʠʙʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. ɹʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 
ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ ʧʨʠ ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 
ʨʦʙʦʪʘʭ. ɼʦʣʦʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʜʣʷ ʨʽʟʥʠʭ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʚ ʧʨʦʙʫʨʝʥʽʡ 
ʩʚʝʨʜʣʦʚʠʥʽ ï ʢʘʣʽʙʨʫʚʘʥʥʷ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʟʤʽʮʥʝʥʥʷ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʥʝʩʪʽʡʢʠʭ ʜʽʣʷʥʢʘʭ 
ʩʪʦʚʙʫʨʘ, ʘ ʚ ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ ï ʨʦʟʙʫʨʶʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ 
ʢʘʤʝʥʷ. 

 

 
      ʘ                            ʙ                                    ʚ 
 

ʈʠʩʫʥʦʢ 1.16 ï ʊʨʠʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ: 
ʘ ï ʜʣʷ ʧʦʨʽʜ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʟ ʢʣʠʥʦʧʦʜʽʙʥʠʤʠ 

ʬʨʝʟʝʨʦʚʘʥʠʤʠ ʟʫʙʢʘʤʠ; ʙ ï ʜʣʷ ʪʚʝʨʜʠʭ ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʽʜ ʧʨʠ 
ʧʨʦʜʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʽʪʨʷʤ (ʪʠʧ ʊɿʇ) ʽʟ ʟʘʧʨʝʩʦʚʘʥʠʤʠ ʚ 
ʪʽʣʦ ʰʘʨʦʰʦʢ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʟʫʙʢʘʤʠ ʟ ʢʣʠʥʦʧʦʜʽʙʥʦʶ 
ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ; ʚ ï ʜʣʷ ʤʽʮʥʠʭ ʧʦʨʽʜ (ʪʠʧʫ ʂ) ʽʟ 
ʟʘʧʨʝʩʦʚʘʥʠʤʠ ʚ ʪʽʣʦ ʰʘʨʦʰʦʢ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʟʫʙʢʘʤʠ ʟ 

ʢʫʣʷʩʪʦʶ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ 
 

ʗʢ ʜʣʷ ʙʫʨʽʥʥʷ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ, ʪʘʢ ʽ ʢʽʣʴʮʝʚʠʤ, 
ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʣʦʪʘ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʫʡʥʫʚʘʪʠ ʧʦʨʦʜʫ ʟʘ 
ʙʫʜʴ-ʷʢʠʭ ʚʠʤʦʛ. ʎʝ ʧʦʣʝʛʰʫʻ ʧʽʜʙʽʨ ʪʠʧʫ ʜʦʣʦʪʘ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʦʾ 
ʧʦʨʦʜʠ. ɼʣʷ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ 
ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʣʦʪʘ ʜʽʘʤʝʪʨʦʤ ʜʦ 580 ʤʤ. 

 
1.3.2 ɼʦʣʦʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ 
 

ʃʦʧʘʪʝʚʽ ʜʦʣʦʪʘ. ɿʘ ʯʠʩʣʦʤ ʣʦʧʘʪʝʡ ʜʦʣʦʪʘ 
ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʦʣʦʧʘʪʝʚʽ (ʪʠʧʫ 2ʃ) ʽ ʪʨʠʣʦʧʘʪʝʚʽ (ʪʠʧʫ 
ɿʃ). ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʦʣʦʪʘ ʻ ʤʫʬʪʘ ʟ ʧʨʠʻʜʥʫʚʘʣʴʥʦʶ 
ʥʘʨʽʟʶ ʽ ʜʚʦʤʘ ʘʙʦ ʪʨʴʦʤʘ ʣʦʧʘʪʷʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ 
ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʜʦ ʦʜʥʦʾ ʧʽʜ ʢʫʪʦʤ ʚʽʜʧʦʚʽʜʥʦ 180Á ʽ 120Á. 
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ɼʚʦʣʦʧʘʪʝʚʽ ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʫʮʽʣʴʥʦʢʦʚʘʥʠʤʠ, ʘ 
ʪʨʠʣʦʧʘʪʝʚʽ ï ʟʚʘʨʥʠʤʠ. ʐʪʘʤʧʦʚʘʥʽ ʣʦʧʘʪʽ ʫ ʪʨʠʣʦʧʘʪʝʚʠʭ 
ʜʦʣʽʪ ʧʨʠʚʘʨʶʶʪʴ ʜʦ ʩʫʮʽʣʴʥʦʢʦʚʘʥʠʭ ʢʦʨʧʫʩʽʚ ʧʦ ʚʩʴʦʤʫ 
ʢʦʥʪʫʨʫ ʜʦʪʠʢʫ. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʣʦʧʘʪʝʚʽ ʜʦʣʦʪʘ 
ʥʘʣʝʞʘʪʴ ʜʦ ʜʦʣʽʪ ʨʽʟʘʣʴʥʦ-ʩʢʦʣʶʚʘʣʴʥʦʾ ʜʽʾ, ʦʩʢʽʣʴʢʠ ʧʽʜ 
ʜʽʻʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʾʭ ʣʦʧʘʪʽ ʚʨʽʟʘʶʪʴʩʷ ʚ ʧʦʨʦʜʫ, ʘ 
ʧʽʜ ʜʽʻʶ ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ ï ʾʾ ʩʢʦʣʶʶʪʴ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʣʦʧʘʪʽ ʘʨʤʫʶʪʴ 
ʪʚʝʨʜʠʤʠ ʩʧʣʘʚʘʤʠ. ʆʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʘʨʤʫʶʪʴ 
ʧʝʨʠʬʝʨʽʡʥʽ ʜʽʣʷʥʢʠ ʽ ʙʦʢʦʚʽ ʧʦʚʝʨʭʥʽ ʣʦʧʘʪʝʡ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʠ ʥʘʡʙʽʣʴʰʝ ʟʥʦʰʫʶʪʴʩʷ ʧʨʠ ʨʫʡʥʫʚʘʥʥ ̔ʧʦʨʦʜʠ. 

ɼʦʣʦʪʘ ʤʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʦʪʚʦʨʠ, ʢʨʽʟʴ ʷʢʽ ʧʨʦʤʠʚʥʘ 
ʨʽʜʠʥʘ ʟ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʨʦʭʦʜʠʪʴ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ. ʎʽ ʦʪʚʦʨʠ (ʜʚʘ ʫ ʜʚʦʣʦʧʘʪʝʚʠʭ ʽ ʪʨʠ ʫ 
ʪʨʠʣʦʧʘʪʝʚʠʭ ʜʦʣʽʪ) ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢ, ʱʦ ʩʪʨʫʤʝʥʽ ʨʽʜʠʥʠ, 
ʷʢʽ ʚʠʭʦʜʷʪʴ ʟ ʥʠʭ, ʚʽʜʭʠʣʷʶʯʠʩʴ ʪʨʦʭʠ ʚʧʝʨʝʜ ʚʽʜ ʧʣʦʱʠʥ 
ʣʦʧʘʪʝʡ, ʫʜʘʨʷʶʪʴʩʷ ʜʦ ʚʠʙʦʶ ʥʘ ʚʽʜʩʪʘʥʽ 2/3 ʨʘʜʽʫʩʘ 
ʜʦʣʦʪʘ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʽ ʦʯʠʱʝʥʥʷ 
ʚʠʙʦʶ ʚʽʜ ʨʦʟʙʫʨʝʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʢʘʥʥʷ 
ʨʽʜʠʥʠ ʟ ʧʨʦʤʠʚʥʠʭ ʦʪʚʦʨʽʚ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 80...120 ʤ/ʩ. 
ɿʘ ʪʘʢʦʾ ʰʚʠʜʢʦʩʪʽ ʩʪʨʫʤʝʥʽʚ ʩʪʽʥʢʠ ʦʪʚʦʨʽʚ, ʧʨʦʩʚʝʨʜʣʝʥʠʭ 
ʫ ʩʪʘʣʝʚʦʤʫ ʢʦʨʧʫʩʽ ʜʦʣʦʪʘ, ʧʽʜʜʘʶʪʴʩʷ ʟʥʘʯʥʦʤʫ 
ʝʨʦʟʽʡʥʦʤʫ ʽ ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ. ʑʦʙ ʫʥʠʢʥʫʪʠ 
ʮʴʦʛʦ, ʚ ʦʪʚʦʨʠ ʚʩʪʘʚʣʷʶʪʴ ʟʤʽʥʥʽ ʥʘʩʘʜʢʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ 
ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʦʧʦʨʽʚ 
ʢʨʦʤʢʠ ʦʪʚʦʨʽʚ ʫ ʥʘʩʘʜʢʘʭ ʥʘ ʚʭʦʜʽ ʟʛʣʘʜʞʫʶʪʴ, ʘ ʩʘʤ 
ʧʝʨʝʨʽʟ ʧʣʘʚʥʦ ʟʚʫʞʫʶʪʴ ʜʦ ʚʠʭʦʜʫ. ʑʦʙ ʫʥʠʢʥʫʪʠ 
ʩʠʣʴʥʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʩʪʨʫʤʝʥʽʚ ʨʽʜʠʥʠ, ʥʘʩʘʜʢʠ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʧʦʚʝʨʭʥʽ 
ʚʠʙʦʶ. 

ɺʩʪʘʚʣʷʶʪʴ ʥʘʩʘʜʢʠ ʚ ʦʪʚʦʨʠ ʜʦʣʦʪʘ ʨʘʟʦʤ ʟ 
ʦʣʠʚʦʥʘʬʪʦʩʪʽʡʢʠʤʠ ʛʫʤʦʚʠʤʠ ʢʽʣʴʮʷʤʠ-ʫʱʽʣʴʥʶʚʘʯʘʤʠ, 
ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʟʘ ʥʘʩʘʜʢʦʶ. 

ʐʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ. ʅʘ ʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʜʣʷ 
ʩʫʮʽʣʴʥʦʛʦ ʙʫʨʽʥʥʷ ʻ ʤʽʞʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ɻʆʉʊ 20692-
2003. 

ʐʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ 
ʦʙʝʨʪʦʚʦʤʫ ʙʫʨʽʥʥʽ ʧʦʨʽʜ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʬʽʟʠʢʦ-
ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ  ʧʨʦʤʠʚʘʥʥʷʤ  ʚʠʙʦʶ  ʙʫʜʴ-
ʷʢʦʶ ʧʨʦʤʠʚʥʦʶ  ʨʽʜʠʥʦʶ ʽ  ʟ ʧʨʦʜʫʚʘʥʥʷʤ ʚʠʙʦʶ 
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ʧʦʚʽʪʨʷʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʟ ʦʜʥʽʻʶ, 
ʜʚʦʤʘ ʽ ʪʨʴʦʤʘ ʰʘʨʦʰʢʘʤʠ. ʇʨʦʪʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ 
ʪʨʠʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ, ʜʝʷʢʽ ʪʠʧʠ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.16. 

 ɿ ʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ ʽʥʰʠʭ ʪʠʧʽʚ ʪʝʧʝʨ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʦʜʥʦʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ (ʨʠʩ. 1.17). 

 

 
 

   ʘ                              ʙ                        ʚ                              ʛ 
 

ʈʠʩʫʥʦʢ 1.17 ï ʆʜʥʦʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ: 
ʘ ï ʩʝʨʽʡʥʝ; ʙ ï ʟ ʢʽʣʴʮʝʚʠʤʠ ʨʦʟʪʦʯʫʚʘʥʥʷʤʠ ʥʘ ʰʘʨʦʰʮʽ;  
ʚ ï ʟ ʥʠʞʥʽʤ ʧʨʦʤʠʚʘʥʥʷʤ; ʛ ï ʟ ʢʦʥʽʯʥʠʤʠ ʟʫʙʢʘʤʠ; 

1 ï ʢʦʨʧʫʩ; 2 ï ʰʘʨʦʰʢʘ 
 
ʊʨʠʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʻ ʢʦʨʧʫʩʥʽ ʽ ʩʝʢʮʽʡʥʽ (ʨʠʩ. 1.18). 
 

 
                ʘ                   ʙ                     ʚ 
 

ʈʠʩʫʥʦʢ 1.18 ï ʂʦʨʧʫʩʥʝ ʽ ʩʝʢʮʽʡʥʝ ʪʨʠʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ: 

ʘ ï ʩʭʝʤʘ ʢʦʨʧʫʩʥʦʛʦ ʜʦʣʦʪʘ: 1 ï ʣʠʪʠʡ ʢʦʨʧʫʩ; 2 ï ʤʫʬʪʦʚʘ 

ʧʨʠʻʜʥʫʚʘʣʴʥʘ ʥʘʨʽʟʴ; 3 ï ʟʚʘʨʥʠʡ ʰʦʚ; 4 ï ʚʩʪʘʚʥʽ ʣʘʧʠ; 

5 ï ʮʘʧʬʘ; 6,7,8 ï ʧʽʜʰʠʧʥʠʢʠ; 9 ï ʰʘʨʦʰʢʘ; 10 ï ʮʝʥʪʨʘʣʴʥʠʡ 

ʧʨʦʤʠʚʥʠʡ ʦʪʚʽʨ; ʙ ï ʩʭʝʤʘ ʩʝʢʮʽʡʥʦʛʦ ʜʦʣʦʪʘ: 1 ï ʧʨʠʻʜʥʫʚʘʣʴʥʘ 

ʥʘʨʽʟʴ; 2 ï ʧʨʦʤʠʚʥʘ ʥʘʩʘʜʢʘ; 3 ï ʩʝʢʮʽʷ; 4 ï ʰʘʨʦʰʢʘ; 

5 ï ʮʘʧʬʘ; 6 ï ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ; 7 ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ; 

ʚ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʝʢʮʽʡʥʦʛʦ ʜʦʣʦʪʘ 
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ɼʦʣʦʪʘ ʟ ʩʫʮʽʣʴʥʦʣʠʪʠʤ ʢʦʨʧʫʩʦʤ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʨ-
ʧʫʩʥʠʤʠ. (ʜʠʚ. ʨʠʩ. 1.18, ʘ). ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʣʠʪʦʛʦ 
ʢʦʨʧʫʩʘʫ ʟ ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʥʴʦʛʦ ʣʘʧʘʤʠ, ʥʘ ʮʘʧʬʘʭ ʷʢʠʭ ʥʘ 
ʧʽʜʰʠʧʥʠʢʘʭ ʟʤʦʥʪʦʚʘʥʽ ʰʘʨʦʰʢʠ. ʋ ʢʦʨʧʫʩʽ ʻ ʦʪʚʦʨʠ ʜʣʷ 
ʥʘʩʘʜʦʢ, ʢʨʽʟʴ ʷʢʽ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʥʘʜʭʦʜʠʪʴ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ. ɼʣʷ ʟôʻʜʥʘʥʥʷ ʟ ʆɹʊ ʯʠ ʚʘʣʦʤ ʚʠʙʽʡʥʦʛʦ 
ʜʚʠʛʫʥʘ ʢʦʨʧʫʩ ʜʦʣʦʪʘ ʤʘʻ ʤʫʬʪʦʚʫ ʟʘʤʢʦʚʫ ʥʘʨʽʟʴ. ʂʦʨʧʫʩʥʽ 
ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 394 ʤʤ. ɼʦʣʦʪʘ ʟʽ 
ʟʚʘʨʥʠʤ ʢʦʨʧʫʩʦʤ ʥʘʟʠʚʘʶʪʴʩʷ ʩʝʢʮʽʡʥʠʤʠ (ʜʠʚ. ʨʠʩ. 1.18, ʙ). 

ʂʦʨʧʫʩ ʩʝʢʮʽʡʥʠʭ ʜʦʣʽʪ ʟʚʘʨʶʻʪʴʩʷ ʟ ʥʘʧʝʨʝʜ ʟʽʙʨʘʥʠʭ 
ʩʝʢʮʽʡ 3, ʯʠʩʣʦ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʰʘʨʦʰʦʢ 4, ʦʩʥʘʱʝʥʠʭ 
ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ï ʟʫʙʢʘʤʠ. ʂʦʞʥʘ ʩʝʢʮʽʷ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʘʧʠ ʟʽ ʩʢʽʩʥʦʶ ʮʘʧʬʦʶ ʽ ʢʦʥʫʩʦʧʦʜʽʙʥʦʾ 
ʰʘʨʦʰʢʠ ʥʘ ʧʽʜʰʠʧʥʠʢʘʭ 6 ʽ 7. ʅʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ ʜʦʣʦʪʘ, 
ʧʽʩʣʷ ʟʚʘʨʶʚʘʥʥʷ ʩʝʢʮʽʡ, ʥʘʨʽʟʫʻʪʴʩʷ ʟʦʚʥʽʰʥʷ ʧʨʠʻʜ-
ʥʫʚʘʣʴʥʘ ʥʘʨʽʟʴ 1. ɼʣʷ ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʩʦʢʦʥʘʧʽʨʥʦʛʦ ʧʦʪʦ-
ʢʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʥʘ ʚʠʙʽʡ ʫ ʢʦʨʧʫʩʽ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦ-
ʤʠʚʥʽ ʦʪʚʦʨʠ ʧʽʜ ʛʽʜʨʦʤʦʥʽʪʦʨʥʽ ʥʘʩʘʜʢʠ 2. ɿʘʣʝʞʥʦ ʚʽʜ 
ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (ʪʘʙʣ. 1.2), 
ʪʨʠʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ. ɺʦʥʠ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ ʰʘʨʦʰʦʢ, ʟʫʙʢʽʚ, ʧʨʦʤʠʚʥʠʭ 
ʥʘʩʘʜʦʢ, ʩʭʝʤʦʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʪʦʱʦ. 

ʐʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʦʜʥʦ-, ʜʚʦ-, ʪʨʠ- ʽ 
ʯʦʪʠʨʠʢʦʥʫʩʥʠʤʠ ʰʘʨʦʰʢʘʤʠ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʜʦʣʦʪʘ ʟʘ 
ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʰʘʨʦʰʢʠ, ʧʝʨʝʢʦʯʫʶʯʠʩʴ ʧʦ ʚʠʙʦʾ 
ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʟʜʽʡʩʥʶʶʪʴ ʩʢʣʘʜʥʠʡ ʦʙʝʨ-
ʪʦʚʠʡ ʨʫʭ. ʇʨʠ ʮʴʦʤʫ ʟʫʙʢʠ ʰʘʨʦʰʦʢ ʫʜʘʨʷʶʪʴ ʧʦ ʧʦʨʦʜʽ ʽ 
ʩʢʦʣʶʶʪʴ ʾʾ. ʊʦʤʫ ʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʨʫʡʥʫ-
ʚʘʥʥʷ ʧʦʨʦʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʦʣʽʪ ʩʢʦʣʶʚʘʣʴʥʦʾ ʜʽʾ. ɿʘʣʝʞ-
ʥʦ ʚʽʜ ʧʦʨʽʜ, ʜʣʷ ʙʫʨʽʥʥʷ ʷʢʠʭ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʦʣʦʪʦ, ʰʘ-
ʨʦʰʢʠ ʤʘʶʪʴ ʨʽʟʥʽ ʧʦʨʦʜʦʨʫʡʥʽʚʥʽ ʝʣʝʤʝʥʪʠ ï ʟʫʙʠ, ʷʢʽ ʚʠ-
ʛʦʪʦʚʣʷʶʪʴʩʷ ʨʘʟʦʤ ʟ ʪʽʣʦʤ ʰʘʨʦʰʢʠ ʰʣʷʭʦʤ ʬʨʝʟʝʨʫʚʘʥʥʷ 
ʯʠ ʥʘʢʘʪʫʚʘʥʥʷ, ʘʙʦ ʦʢʨʝʤʽ ʟʫʙʢʠ ï ʽʟ ʩʧʝʮʽʘʣʴʥʠʭ ʪʚʝʨʜʠʭ 
ʩʧʣʘʚʽʚ. ɿʫʙʢʠ ʤʘʶʪʴ ʢʣʠʥʦʧʦʜʽʙʥʫ ʘʙʦ ʢʫʣʷʩʪʫ ʢʦʥʪʘʢʪʥʫ 
ʧʦʚʝʨʭʥʶ ʽ ʟʘʧʨʝʩʦʚʫʶʪʴʩʷ ʚ ʛʥʽʟʜʘ, ʚʠʩʚʝʨʜʣʝʥʽ ʚ ʪʽʣʽ 
ʰʘʨʦʰʢʠ. ʐʘʨʦʰʢʠ ʜʦʣʽʪ ʪʠʧʽʚ ʄ, ʄʉ, ʉ, ʉʊ ʽ ʊ ʤʘʶʪʴ 
ʟʫʙʢʠ, ʷʢʽ ʬʨʝʟʝʨʫʶʪʴʩʷ, ʘʙʦ ʥʘʢʘʪʘʥʽ, ʚʠʩʦʪʘ ʽ ʢʨʦʢ ʷʢʠʭ 
ʟʤʝʥʰʫʶʪʴʩʷ, ʘ ʢʫʪ ʧʨʠ ʚʝʨʰʠʥʽ ʟʫʙʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 
ʜʦʣʽʪ ʪʠʧʫ ʄ ʜʦ ʜʦʣʽʪ ʪʠʧʫ ʊ. ʅʘ ʚʩʽʭ ʰʘʨʦʰʢʘʭ ʧʦʨʦ-
ʜʦʨʫʡʥʽʚʥʽ ʝʣʝʤʝʥʪʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ, ʟʘʟʚʠʯʘʡ, ʢʦʥʮʝʥ-
ʪʨʠʯʥʠʤʠ ʚʽʥʮʷʤʠ. ʏʠʩʣʦ ʚʽʥʮʽʚ ʫ ʰʘʨʦʰʦʢ ʜʦʣʽʪ ʪʠʧʫ ʄ 
ʥʘʡʤʝʥʰʝ, ʘ ʫ ʜʦʣʽʪ ʪʠʧʫ ʊ ï ʥʘʡʙʽʣʴʰʝ. 
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ʊʘʙʣʠʮʷ 1.2 ï ʊʠʧʠ ʪʨʠʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ ʽ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ 
 

ʊʠʧ 

ʜʦʣʦʪʘ 

ɻ̔ ʨʩʴʢʽ ʧʦʨʦʜʠ, ʜʣ̫ ʨʦʟʙʫʨʁʚʘʥʥ̫ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʽ ʜʦʣʦʪʘ 

ʄ 
ʅʘʡʤô̫ ʢ̔hʽ, ʥʝʟʮʝʤʝʥʪʦʚʘʥ̔ , ʧʣʘʩʪʠʯʥʽ (ʥʘʥʦʩʠ, ʤô̫ ʢʽ  ̔ʚô̫ ʟʢʽ ʛʣʠʥʠ, 

ʩʣʘʥʮ̔ , ʤô̫ ʢʽ ʚʘʧʥ̫ʢʠ) 

ʄɿ ʄô̫ ʢ̔, ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥ̔ ʘʙʨʘʟʠʚʥ̔ (ʧʽɦʘʥʠʢʠ, ʤʝʨʛʝʣ̔ ) 

ʄʉ 

ʄô̫ ʢ̔, ʥʝʘʙʨʘʟʠʚʥ ̔ʟ ʧʨʦʘhʨʢʘʤʠ ʧʦʨ̔ʜ ʩʝʨʝʜʥɹʦʾ ʪʚʝʨʜʦʩʪʽ 

(ʢʨʝʡʜʘ ʟ ʧʨʦhʘʨʢʘʤʠ ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥʠʭ ʧ̔ ʘɦʥʠʢ̔ʚ, ʢʘʤô̫ʥʘ ʩ̔ʣɹ ʟ 

ʧʨʦh ʘʨʢʘʤʠ ʘʥʛ̔ʜʨʠʪ̔ ʚ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮ̔ ) 

ʄʉɿ 

ʄô̫ ʢ̔, ʩʣʘʙʦʟʮʝʤʝʥʪʦʚʘʥ̔ ʘʙʨʘʟʠʚʥ̔ ʟ ʧʨʦ ʘhʨʢʘʤʠ ʧʦʨ̔ʜ ʩʝʨʝʜʥɹʦʾ 

ʪʚʝʨʜʦʩʪʽ (ʧʽʘɦʥʦ-ʛʣʠʥʠʩʪʽ ʩʣʘʥʮ̔ , ʱʣ̔ʥɹ̔ ʛʣʠʥʠ ʟ ʧʨʦ ʘhʨʢʘʤʠ 

ʧ̔ɦ ʘʥʠʢ̔ ʚ) 

ʉ 
ʇʣʘʩʪʠʯʥ̔  ̔ʢʨʠʭʢʦ-ʧʣʘʩʪʠʯʥ̔ ʥʝʘʙʨʘʟʠʚʥ ̔ʧʦʨʦʜʠ ʩʝʨʝʜʥɹʦ ʾʪʚʝʨ- 

ʜʦʩʪʽ (ʱ̔ʣʥɹ̔ ʛʣʠʥʠ, ʛʣʠʥʠʩʪʽ ʩʣʘʥʮ̔ , ʚʘʧʥ̫ʢʠ ʩʝʨʝʜʥɹʦʾ ʪʚʝʨʜʦʩʪ̔ ) 

ʉɿ ɸʙʨʘʟʠʚʥ̔ ʩʝʨʝʜʥɹʦ ʾʪʚʝʨʜʦʩʪ̔ (ʧ̔ ʘɦʥʠʢʠ, ʧ̔ʩʢʫʚʘʪʽ ʩʣʘʥʮ̔ ) 

ʉʊ 
ʂʨʠʭʢʦ-ʧʣʘʩʪʠʯʥ̔ ʩʝʨʝʜʥɹʦ ʾʪʚʝʨʜʦʩʪ̔ ʟ ʧʨʦʘhʨʢʘʤʠ ʪʚʝʨʜʠʭ ʧʦʨʜ̔ 

(ʧʽʘɦʥʠʢʠ ʟ ʧʨʦʘhʨʢʘʤʠ ʛ̔ʧʩʫ, ʚʘʧʥ̫ ʢʠ ʟ ʧʨʦ ʘhʨʢʘʤʠ ʛ̔ʧʩʫ, ʘʥʛʜ̔ʨʠʪʠ) 

ʊ ʊʚʝʨʜʽ, ʥʝʘʙʨʘʟʠʚʥ ̔(ʪʚʝʨʜ ̔ʚʘʧʥ̫ ʢʠ, ʜʦʣʦʤʪ̔ʠ, ʜʦʣʦʤʪ̔ʥ ̔ʚʘʧʥ̫ʢʠ) 

ʊɿ ʊʚʝʨʜʽ ʘʙʨʘʟʠʚʥ̔ (ʢʚʘʨʮʦʚ̔ ʚʘʧʥʢ̫ʠ ʽ ʜʦʣʦʤʪ̔ʠ) 

ʊʂ 
ʊʚʝʨʜʽ ʟ ʧʨʦhʘʨʢʘʤʠ ʤ̔ʮʥʠʭ (ʪʚʝʨʜ ̔ʚʘʧʥʢ̫ʠ ʟ ʧʨʦhʘʨʢʘʤʠ 

ʜʨʙ̔ʥʦʢʨʠʩʪʘʣ̔ʯʥʠʭ ʚʘʧʥ̫ʢ̔ʚ ̔  ʜʦʣʦʤ̔ʪ̔ʚ) 

ʊʂɿ 
ɸʙʨʘʟʠʚʥ̔ ʪʚʝʨʜ̔ ʟ ʧʨʦhʘʨʢʘʤʠ ʤ̔ʮʥʠʭ (ʢʨʝʤʥ̔ ʚ̒̔ ʘʨʛʣ̔̔ ʪʠ, ʪʚʝʨʜʽ 

ʚʘʧʥ̫ ʢʠ  ̔ʜʦʣʦʤʪ̔ʠ, ʜʨʙ̔ʥʦʟʝʨʥʠʩʪʽ ʜʫʞʝ ʟʮʝʤʝʥʪʦʚʘʥ̔ ʧ̔ ʘɦʥʠʢʠ) 

ʂ ʄʮ̔ʥ̔ (ʢʨʝʤʥ̔ ʚ̒̔ ʜʨ̔ʙʥʦʢʨʠʩʪʘʣ̔ʯʥ̔ ʚʘʧʥ̫ʢʠ, ʜʦʣʦʤʪ̔ʠ, ʢʚʘʨʮʠʪʠ) 

ʆʂ ɼʫʞʝ ʤʽʮʥ̔ (ʛʨʘʥʪ̔ʠ, ʢʚʘʨʮʠʪʠ, ʜ̔ʘʙʘʟʠ) 
 

ʆʩʢʽʣʴʢʠ ʧʝʨʠʬʝʨʽʡʥʽ ʚʽʥʮʽ ʪʨʴʦʭ ʰʘʨʦʰʦʢ ʚʨʘʞʘʶʪʴ 
ʦʜʥʫ ʽ ʪʫ ʞ ʜʽʣʷʥʢʫ ʚʠʙʦʶ, ʬʦʨʤʘ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʫʙʽʚ ʥʘ 
ʥʠʭ ʫ ʢʦʞʥʦʾ ʰʘʨʦʰʢʠ ʧʨʠʡʥʷʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʮʽʻʾ ʦʩʦʙ-
ʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʜʦʣʦʪʘ. 

ʊʘʢ, ʷʢʱʦ ʧʝʨʠʬʝʨʽʡʥʠʡ ʚʽʥʝʮʴ ʫ ʦʜʥʽʻʾ ʰʘʨʦʰʢʠ ʤʘʻ 
ʟʚʠʯʘʡʥʽ ʧʨʠʟʤʘʪʠʯʥʽ ʟʫʙʠ, ʪʦ ʫ ʽʥʰʦʾ ʰʘʨʦʰʢʠ ʚʽʥ ʤʦʞʝ 
ʙʫʪʠ ʦʩʥʘʱʝʥʠʡ ʧʨʠʟʤʘʪʠʯʥʠʤʠ, ʘʣʝ ʤʝʥʰ ʰʠʨʦʢʠʤʠ ʟʫʙʘ-
ʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ. ʆʩʢʽʣʴʢʠ ʧʦʪʠ-
ʣʠʯʥʠʡ ʢʦʥʫʩ ʰʘʨʦʰʢʠ, ʟʚʝʨʥʝʥʠʡ ʜʦ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʧʽʜʜʘʻʪʴʩʷ ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ, ʪʦ ʦʧʦʟʠʪʥʦ 
ʨʦʟʪʘʰʦʚʘʥʘ ʚʝʨʰʠʥʘ ʰʘʨʦʰʢʠ ʘʨʤʫʻʪʴʩʷ ʥʘʧʣʘʚʣʝʥʥʷʤ, 
ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʫʙʢʽʚ. ɼʝʷʢʽ ʟʘʚʦʜʠ 
ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʫʙʠ ʥʘ ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʥʮʷʭ ɻ-ʧʦʜʽʙʥʦʾ, ʊ-
ʧʦʜʽʙʥʦʾ ʘʙʦ ʇ-ʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ʐʘʨʦʰʢʠ ʜʦʣʽʪ ʪʠʧʽʚ ʂ ʽ 
ʆʂ ʤʘʶʪʴ ʥʘ ʚʩʽʭ ʚʽʥʮʷʭ ʟʫʙʢʠ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ʟ 
ʢʫʣʷʩʪʦʶ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ. 
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ʐʘʨʦʰʢʠ ʜʦʣʽʪ ʪʠʧʽʚ ʄɿ, ʄʉɿ, ʉɿ, ʊɿ ʽ ʊʂɿ, 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʫʨʽʥʥʷ ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʽʜ, ʦʩʥʘʱʝʥʽ ʟʘʧʨʝ-
ʩʦʚʘʥʠʤʠ ʚ ʪʽʣʦ ʰʘʨʦʰʦʢ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʟʫʙʢʘʤʠ, ʷʢʽ 
ʤʘʶʪʴ ʢʣʠʥʦʧʦʜʽʙʥʫ ʧʦʨʦʜʦʨʫʡʥʽʚʥʫ ʧʦʚʝʨʭʥʶ. ʏʠʩʣʦ 
ʚʽʥʮʽʚ ʽ ʢʣʠʥʦʧʦʜʽʙʥʠʭ ʟʫʙʢʽʚ ʫ ʢʦʞʥʦʤʫ ʚʽʥʮʽ ʚʠʙʠʨʘʶʪʴ 
ʟʘʣʝʞʥʦ ʚʽʜ ʪʚʝʨʜʦʩʪʽ ʧʦʨʦʜʠ, ʜʣʷ ʷʢʦʾ ʧʨʠʟʥʘʯʝʥʦ ʜʦʣʦʪʦ 
(ʫ ʜʦʣʽʪ ʪʠʧʫ ʄɿ ʥʘʡʤʝʥʰʝ, ʘ ʫ ʜʦʣʽʪ ʪʠʧʫ ʊʂɿ ï 
ʥʘʡʙʽʣʴʰʝ). ʐʘʨʦʰʢʠ ʜʦʣʽʪ ʪʠʧʽʚ ʉɿ ʽ ʊʂ ʤʘʶʪʴ 
ʢʦʤʙʽʥʦʚʘʥʝ ʟʫʙʯʘʩʪʦ-ʰʪʠʨʦʚʝ ʦʟʙʨʦʻʥʥʷ ï ʥʘ ʚʥʫʪʨʽʰʥʽʭ 
ʚʽʥʮʷʭ ʧʨʠʟʤʘʪʠʯʥʽ ʬʨʝʟʝʨʦʚʘʥʽ ʘʙʦ ʥʘʢʘʪʘʥʽ ʟʫʙʠ, ʘ ʥʘ 
ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʥʮʷʭ ï ʟʫʙʢʠ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ʟ ʢʫʣʷʩʪʦʶ 
ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

ʆʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ʰʘʨʦʰʢʦʚʦʛʦ ʜʦʣʦʪʘ ï ʦʧʦʨʘ 
ʰʘʨʦʰʦʢ, ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʮʘʧʬ. ʇʨʠ ʨʦʙʦʪʽ ʜʦʣʦʪʘ 
ʥʘ ʚʠʙʦʾ ʦʧʦʨʠ ʩʧʨʠʡʤʘʶʪʴ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 
ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʩʠʣ ʨʝʘʢʮʽʾ ʚʠʙʦʶ ʽ 
ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʦʤʫ ʦʧʦʨʘ ʤʘʻ ʤʽʩʪʠʪʠ ʧʽʜʰʠʧʥʠʢʠ, 
ʷʢʽ ʩʧʨʠʡʤʘʶʪʴ ʷʢ ʨʘʜʽʘʣʴʥʫ, ʪʘʢ ʽ ʦʩʴʦʚʫ ʩʢʣʘʜʦʚʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʣʽʪ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʙʫʨʽʥʥʷ ʨʽʟʥʠʭ 
ʧʦʨʽʜ ʧʨʠ ʨʽʟʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʥʘ ʚʠʙʽʡ ʽ ʯʘʩʪʦʪʘʭ ʦʙʝʨ-
ʪʘʥʥʷ, ʟʫʤʦʚʠʣʦ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʴʦʭ ʩʭʝʤ ʦʧʦʨ ʰʘʨʦʰʦʢ 
(ʨʠʩ. 1.19). 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʘ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʫ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 300 ʭʚ-1 
ʜʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ ʨʦʪʦʨʦʤ. 
ɺʦʥʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʥʘʨʦʙʽʪʦʢ ʧʨʠ ʬʦʨʩʦʚʘʥʠʭ 
ʨʝʞʠʤʘʭ ʙʫʨʽʥʥʷ. ʆʧʦʨʘ ʥʘʧʦʚʥʝʥʘ ʤʘʩʪʠʣʦʤ, ʛʝʨʤʝʪʠ-
ʟʫʻʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʨʘʜʽʘʣʴʥʠʤʠ ʩʪʽʡʢʠʤʠ ʜʦ ʪʝʤʧʝ-
ʨʘʪʫʨʠ ʽ ʦʣʠʚʠ ʫʱʽʣʴʥʝʥʥʷʤʠ ʟ ʝʣʘʩʪʦʤʽʨʫ, ʘʙʦ ʪʦʨʮʝʚʠʤ 
ʤʝʪʘʣʝʚʠʤ ʫʱʽʣʴʥʝʥʥʷʤ. 

ʇʦʚʝʨʭʥʽ ʚʩʽʭ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʥʘ ʮʘʧʬʽ ʥʘʧʣʘʚ-
ʣʝʥʽ ʰʘʨʦʤ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. ʇʦʨʦʞʥʠʥʘ ʦʧʦʨʠ ʟʘʧʦʚ-
ʥʶʻʪʴʩʷ ʤʘʩʪʠʣʦʤ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ 
ʦʧʦʨʽ, ʾʾ ʧʝʨʝʛʨʽʚ ʽ ʟʥʦʰʫʚʘʥʥʷ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʙ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʚ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʜʽʘʤʝʪʨʦʤ ʜʦ 165,1 ʤʤ ʚʢʣʶʯʥʦ 
ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 300 ʭʚ-1 ʽ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 165,1 
ʤʤ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 180 ʭʚ-1 ʜʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜ-
ʣʦʚʠʥ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ ʨʦʪʦʨʦʤ. ʆʧʦʨʘ ʛʝʨʤʝ-
ʪʠʟʫʻʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʨʘʜʽʘʣʴʥʠʤʠ ʩʪʽʡʢʠʤʠ ʜʦ ʪʝʤʧʝ-
ʨʘʪʫʨʠ ʽ ʦʣʠʚʠ ʫʱʽʣʴʥʝʥʥʷʤʠ ʟ ʝʣʘʩʪʦʤʽʨʫ, ʘʙʦ ʪʦʨʮʝʚʠʤ 
ʤʝʪʘʣʝʚʠʤ ʫʱʽʣʴʥʝʥʥʷʤ. ʆʧʦʨʘ ʚʠʢʦʥʘʥʘ ʟʘ ʩʭʝʤʦʶ: 
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ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. 

 
 

 
            ʘ                                   ʙ                              ʚ 
 

 
             ʛ                                 ʜ                              ʝ 
 

 
             ʻ                               ʞ                              ʟ 
 
ʈʠʩʫʥʦʢ 1.19 ï ʆʧʦʨʠ ʪʨʠʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ: 

1 ï ʚʝʣʠʢʠʡ ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ; 2 ï ʝʣʘʩʪʦʤʽʨʥʝ 
ʫʱʽʣʴʥʝʥʥʷ; 3 ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ; 4 ï ʧʣʘʚʘʶʯʘ 
ʨʦʟʨʽʟʥʘ ʚʪʫʣʢʘ ʟ ʙʝʨʠʣʦʚʦʾ ʙʨʦʥʟʠ; 5 ï ʤʘʣʠʡ ʨʘʜʽʘʣʴʥʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʟ ʧʣʘʚʘʶʯʠʤ ʢʦʚʧʘʯʢʦʤ; 6 ï ʪʦʨʮʝʚʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʟ ʫʧʦʨʥʦʶ ʰʘʡʙʦʶ ʟ ʙʝʨʠʣʦʚʦʾ ʙʨʦʥʟʠ ʟ 
ʩʨʽʙʥʠʤ ʧʦʢʨʠʪʪʷʤ; 7 ï ʤʘʣʠʡ ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ; 
8 ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ; 9 ï ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʯʝʥʥʷ; 10 ï ʪʦʨʮʝʚʝ ʫʱʽʣʴʥʝʥʥʷ; 11 ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʚʟʘʥʥʷ (ʫʧʦʨʥʘ ʧôʷʪʘ); 12 ï ʤʘʣʠʡ ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 

ʢʦʯʝʥʥʷ 
 

ɺʝʣʠʢʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʦʩʥʘʱʝʥʠʡ ʧʣʘʚʘʶʯʦʶ 
ʨʦʟʨʽʟʥʦʶ ʚʪʫʣʢʦʶ ʟ ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʤʘʪʝ-
ʨʽʘʣʫ. ʋʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʠʡ ʧʣʘʚʘ-
ʶʯʦʶ ʪʦʨʮʝʚʦʶ ʰʘʡʙʦʶ ʟ ʪʦʛʦ ʞ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʡ ʚʪʫʣʢʘ. ɯ 
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ʚʪʫʣʢʘ, ʽ ʰʘʡʙʘ ʧʦʢʨʠʪʽ ʰʘʨʦʤ ʩʨʽʙʣʘ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ. 
ɺʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ ʰʘʨʦʰʢʠ ʥʘ ʧʦʚʝʨʭʥʷʭ ʫʧʦʨʥʦʛʦ 
ʧʽʜʰʠʧʥʠʢʘ ʢʦʚʟʘʥʥʷ ʪʘ ʤʘʣʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ 
ʢʦʚʟʘʥʥʷ ʧʦʢʨʠʪʘ ʘʥʪʠʬʨʠʢʮʽʡʥʠʤ ʪʚʝʨʜʠʤ ʤʘʩʪʠʣʦʤ ʫ 
ʚʠʛʣʷʜʽ ʩʨʽʙʥʦʛʦ ʰʘʨʫ. ʂʨʽʤ ʩʪʚʦʨʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʨʽʙʥʠʡ ʰʘʨ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʦʤʫ ʚʽʜʙʦʨʫ 
ʪʝʧʣʘ ʟ ʥʘʚʘʥʪʘʞʝʥʠʭ ʟʦʥ. ʂʦʥʩʪʨʫʢʮʽʷ ʦʧʦʨʠ, ʷʢʘ ʤʽʩʪʠʪʴ 
ʧʣʘʚʘʶʯʫ ʰʘʡʙʫ, ʘ ʪʘʢʦʞ ʢʦʤʧôʶʪʝʨʥʝ ʩʢʣʘʜʘʥʥʷ ʟʘʙʝʟ-
ʧʝʯʫʶʪʴ ʞʦʨʩʪʢʽʰʽ ʜʦʧʫʩʢʠ ʽ ʦʜʥʘʢʦʚʽ ʧʨʦʤʽʞʢʠ ʥʘ ʤʘʣʽʡ ʽ 
ʚʝʣʠʢʽʡ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʜʦʨʽʞʢʘʭ. ʇʦʚʝʨʭʥʽ ʚʩʽʭ ʧʽʜʰʠʧ-
ʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʥʘ ʮʘʧʬʽ ʥʘʧʣʘʚʣʝʥʽ ʰʘʨʦʤ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. 
ʇʦʨʦʞʥʠʥʘ ʦʧʦʨʠ ʟʘʧʦʚʥʶʻʪʴʩʷ ʤʘʩʪʠʣʦʤ, ʷʢʝ ʟʥʠʞʫʻ 
ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ ʦʧʦʨʽ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʚ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʚ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʜʽʘʤʝʪʨʦʤ ʜʦ 172 ʤʤ ʧʨʠ 
ʙʫʨʽʥʥʽ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ ʨʦʪʦʨʦʤ ʧʦʭʠʣʠʭ ʽ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 140 ʭʚ-1. 
ʆʧʦʨʘ ʜʦʣʦʪʘ ʛʝʨʤʝʪʠʟʫʻʪʴʩʷ ʨʘʜʽʘʣʴʥʠʤ, ʩʪʽʡʢʠʤ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʦʣʠʚʠ, ʫʱʽʣʴʥʶʚʘʣʴʥʠʤ ʢʽʣʴʮʝʤ. ʆʧʦʨʘ 
ʚʠʢʦʥʘʥʘ ʟʘ ʩʭʝʤʦʶ: ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï 
ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʚʟʘʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. ʋ ʰʘʨʦʰʢʫ 
ʟʘʧʨʝʩʦʚʘʥʘ ʚʪʫʣʢʘ ʚʝʣʠʢʦʛʦ ʧʽʜʰʠʧʥʠʢʘ ʢʦʚʟʘʥʥʷ ʽʟ 
ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋʧʦʨʥʠʡ ʧʽʜ-
ʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʤʽʩʪʠʪʴ ʧʣʘʚʘʶʯʫ ʰʘʡʙʫ ʟ ʪʦʛʦ ʞ 
ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʰʘʨʦʰʢʠ 
ʥʘ ʨʘʜʽʘʣʴʥʠʭ ʽ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʥʷʭ ʢʦʚʟʘʥʥʷ ʧʦʢʨʠʪʘ ʩʨʽʙ-
ʥʠʤ ʰʘʨʦʤ. ʂʨʽʤ ʩʪʚʦʨʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 
ʩʨʽʙʥʠʡ ʰʘʨ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʦʤʫ ʚʽʜʙʠʨʘʥʥʶ ʪʝʧʣʘ ʟ 
ʥʘʚʘʥʪʘʞʝʥʠʭ ʟʦʥ. ʂʦʥʩʪʨʫʢʮʽʷ ʦʧʦʨʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʣʘʚʘ-
ʶʯʫ ʰʘʡʙʫ, ʘ ʪʘʢʦʞ ʢʦʤʧôʶʪʝʨʥʝ ʩʢʣʘʜʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʞʦʨʩʪʢʽʰʽ ʜʦʧʫʩʢʠ ʽ ʦʜʥʘʢʦʚʽ ʧʨʦʤʽʞʢʠ ʥʘ ʤʘʣʽʡ ʽ ʚʝʣʠʢʽʡ 
ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʜʦʨʽʞʢʘʭ. ɺʩʽ ʧʦʚʝʨʭʥʽ ʢʦʚʟʘʥʥʷ ʥʘ ʮʘʧʬʽ 
ʣʘʧʠ ʥʘʧʣʘʚʣʝʥʽ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʇʦʨʦʞʥʠʥʘ ʦʧʦʨʠ ʟʘʧʦʚ-
ʥʶʻʪʴʩʷ ʤʘʩʪʠʣʦʤ, ʱʦ ʟʥʠʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ ʦʧʦʨʽ, ʾʾ 
ʧʝʨʝʛʨʽʚ ʽ ʟʥʦʰʫʚʘʥʥʷ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʛ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʚ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 110 ʭʚ-1 
ʜʣʷ ʙʫʨʽʥʥʷ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ ʨʦʪʦʨʦʤ. ʆʧʦʨʘ ʜʦʣʦʪʘ 
ʛʝʨʤʝʪʠʟʫʻʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʨʘʜʽʘʣʴʥʠʤʠ, ʩʪʽʡʢʠʤʠ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʠ, ʫʱʽʣʴʥʝʥʥʷʤʠ ʽʟ ʝʣʘʩʪʦʤʽʨʫ, ʘʙʦ ʪʦʨʮʝʚʠʤ 
ʤʝʪʘʣʝʚʠʤ ʫʱʽʣʴʥʝʥʥʷʤ. 
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ʆʧʦʨʘ ʚʠʢʦʥʘʥʘ ʟʘ ʩʭʝʤʦʶ: ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʚʟʘʥʥʷ ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. 
ɺʝʣʠʢʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʦʩʥʘʱʝʥʠʡ ʚʪʫʣʢʦʶ ʟ ʘʥʪʠ-
ʬʨʠʢʮʽʡʥʦʛʦ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʧʨʝʩʦʚʘʥʠʡ ʚ 
ʧʦʨʦʞʥʠʥʫ ʰʘʨʦʰʢʠ. ɺʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ ʰʘʨʦʰʢʠ ʥʘ 
ʚʩʽʭ ʧʦʚʝʨʭʥʷʭ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʧʘʨ ʢʦʚʟʘʥʥʷ ʧʦʢʨʠʪʘ 
ʘʥʪʠʬʨʠʢʮʽʡʥʠʤ ʪʚʝʨʜʠʤ ʤʘʩʪʠʣʦʤ ʫ ʚʠʛʣʷʜʽ ʩʨʽʙʥʦʛʦ 
ʰʘʨʫ. ʂʨʽʤ ʩʪʚʦʨʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 
ʩʨʽʙʥʠʡ ʰʘʨ ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʦʤʫ ʚʽʜʙʦʨʫ ʪʝʧʣʘ ʟ 
ʥʘʚʘʥʪʘʞʝʥʠʭ ʟʦʥ. ʇʦʚʝʨʭʥʽ ʚʩʽʭ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʥʘ 
ʮʘʧʬʽ ʥʘʧʣʘʚʣʝʥʽ ʰʘʨʦʤ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. ʇʦʨʦʞʥʠʥʘ ʦʧʦʨʠ 
ʟʘʧʦʚʥʶʻʪʴʩʷ ʤʘʩʪʠʣʦʤ, ʱʦ ʟʥʠʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ 
ʦʧʦʨʽ, ʾʾ ʧʝʨʝʛʨʽʚ ʽ ʟʥʦʰʫʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʮʽʷ ʦʧʦʨʠ, ʘ ʪʘʢʦʞ 
ʢʦʤʧôʶʪʝʨʥʝ ʩʢʣʘʜʘʥʥʷ ʩʝʢʮʽʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʦʨʩʪʢʽʰʽ 
ʜʦʧʫʩʢʠ ʽ ʦʜʥʘʢʦʚʽ ʧʨʦʤʽʞʢʠ ʥʘ ʤʘʣʽʡ ʽ ʚʝʣʠʢʽʡ ʧʽʜʰʠʧ-
ʥʠʢʦʚʠʭ ʜʦʨʽʞʢʘʭ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʜ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʚ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 300 ʭʚ-1 
ʜʣʷ ʙʫʨʽʥʥʷ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ ʨʦʪʦʨʦʤ. ʆʧʦʨʘ ʜʦʣʦʪʘ 
ʛʝʨʤʝʪʠʟʫʻʪʴʩʷ ʩʪʽʡʢʠʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʦʣʠʚʠ ʪʦʨʮʝʚʠʤ 
ʛʫʤʦʤʝʪʘʣʝʚʠʤ ʘʙʦ ʨʘʜʽʘʣʴʥʠʤ ʫʱʽʣʴʥʶʚʘʣʴʥʠʤ ʢʽʣʴʮʝʤ. 
ʆʧʦʨʘ ʚʠʢʦʥʘʥʘ ʟʘ ʩʭʝʤʦʶ: ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ 
ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʚʟʘʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʪʦʨʮʝʚʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ (ʫʧʦʨʥʘ ʧôʷʪʘ). ʇʦʚʝʨʭʥʽ ʫʧʦʨʥʦʛʦ ʙʫʨ-
ʪʘ ʽ ʨʘʜʽʘʣʴʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ ʢʦʚʟʘʥʥʷ ʮʘʧʬʠ ʣʘʧʠ ʥʘʧ-
ʣʘʚʣʝʥʽ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʇʦʨʦʞʥʠʥʘ ʦʧʦʨʠ ʟʘʧʦʚʥʶʻʪʴʩʷ 
ʤʘʩʪʠʣʦʤ, ʱʦ ʟʥʠʞʫʻ ʪʝʨʪʷ ʚ ʦʧʦʨʽ, ʾʾ ʧʝʨʝʛʨʽʚ ʽ 
ʟʥʦʰʫʚʘʥʥʷ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʝ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʚ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 300 
ʭʚ-1 ʜʣʷ ʙʫʨʽʥʥʷ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ ʨʦʪʦʨʦʤ. ʆʧʦʨʘ 
ʜʦʣʦʪʘ ʛʝʨʤʝʪʠʟʫʻʪʴʩʷ ʦʜʥʠʤ ʘʙʦ ʜʚʦʤʘ ʨʘʜʽʘʣʴʥʠʤʠ ʩʪʽʡ-
ʢʠʤʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʦʣʠʚʠ ʫʱʽʣʴʥʝʥʥʷʤʠ ʘʙʦ ʪʦʨʮʝʚʠʤ 
ʤʝʪʘʣʝʚʠʤ ʫʱʽʣʴʥʝʥʥʷʤ. ʇʦʚʝʨʭʥʽ ʫʧʦʨʥʦʛʦ ʙʫʨʪʘ ʮʘʧʬʠ 
ʣʘʧʠ ʥʘʧʣʘʚʣʝʥʽ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʇʦʨʦʞʥʠʥʘ ʦʧʦʨʠ 
ʟʘʧʦʚʥʶʻʪʴʩʷ ʤʘʩʪʠʣʦʤ, ʱʦ ʟʥʠʞʫʻ ʪʝʨʪʷ ʚ ʦʧʦʨʽ, ʾʾ ʧʝʨʝ-
ʛʨʽʚ ʽ ʟʥʦʰʫʚʘʥʥʷ. ʆʧʦʨʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟʘ ʩʭʝʤʦʶ: ʨʦʣʠʢʦʚʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï 
ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚ-
ʟʘʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʨʦʣʠʢʦʚʠʡ 
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ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʠʪʨʘʪ ʤʘʩʪʠʣʘ ʽ ʪʠʩʢʫ 
ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ ʦʧʦʨʠ ʚ ʢʦʨʧʫʩʽ ʣʘʧʠ ʜʦʣʦʪʘ 
ʧʝʨʝʜʙʘʯʝʥʘ ʤʘʩʪʠʣʴʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʩ-
ʣʷʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʟ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʦʶ ʢʨʠʰʢʦʶ, 
ʝʣʘʩʪʠʯʥʦʾ ʜʽʘʬʨʘʛʤʠ ʽ ʛʘʙʘʨʠʪʥʦʛʦ ʤʝʪʘʣʝʚʦʛʦ ʩʪʘʢʘʥʯʠʢʘ, 
ʷʢʠʡ ʟʘʧʦʙʽʛʘʻ ʨʦʟʨʠʚʫ ʜʽʘʬʨʘʛʤʠ, ʘ ʪʘʢʦʞ ʢʘʥʘʣʽʚ, ʷʢʽ 
ʟôʻʜʥʫʶʪʴ ʤʘʩʣʷʥʠʡ ʨʝʟʝʨʚʫʘʨ ʽʟ ʟʦʥʘʤʠ ʪʝʨʪʷ ʚ ʧʽʜ-
ʰʠʧʥʠʢʘʭ ʦʧʦʨʠ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʻ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʫ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 300 ʭʚ-1 
ʜʣʷ ʙʫʨʽʥʥʷ ʪʠʭʦʭʽʜʥʠʤʠ ʪʫʨʙʽʥʘʤʠ, ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ 
ʨʦʪʦʨʦʤ. ʆʧʦʨʘ ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʝʥʘ ʚʽʜʢʨʠʪʦʶ ʟʘ ʩʭʝʤʦʶ: 
ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ ʧʽʜ-
ʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ (ʫʧʦʨʥʘ 
ʧôʷʪʘ). ʅʝʤʘʻ ʝʣʝʤʝʥʪʽʚ ʛʝʨʤʝʪʠʟʘʮʽʾ ʚ ʦʧʦʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʚʠʙʨʘʪʠ ʤʘʢʩʠʤʘʣʴʥʽ ʛʘʙʘʨʠʪʠ ʮʘʧʬʠ ʣʘʧʠ, ʟʙʽʣʴʰʠʪʠ 
ʥʝʙʝʟʧʝʯʥʽ ʧʝʨʝʨʽʟʠ ʙʽʣʷ ʚʝʨʰʠʥʠ ʰʘʨʦʰʦʢ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 
ʰʚʠʜʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʤʘʱʝʥʥʷ ʟʦʥ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦ-
ʤʠʚʥʦʶ ʨʽʜʠʥʦʶ, ʷʢʘ ʮʠʨʢʫʣʶʻ ʚ ʦʧʦʨʽ. ɿʘʚʜʷʢʠ ʥʘʧʣʘʚ-
ʣʝʥʥ ʁ ʟʥʦʩʦʩʪʽʡʢʠʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʧʦʚʝʨʭʦʥʴ ʨʘʜʽ-
ʘʣʴʥʦʛʦ ʽ ʫʧʦʨʥʦʛʦ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ 
ʩʪʽʡʢʽʩʪʴ ʦʧʦʨ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʞ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʫ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 600 ʭʚ-1 
ʜʣʷ ʪʫʨʙʽʥʥʦʛʦ ʙʫʨʽʥʥʷ. ʆʧʦʨʘ ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʝʥʘ ʚʽʜʢʨʠ-
ʪʦʶ ʟʘ ʩʭʝʤʦʶ: ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʢʫʣʴʢʦʚʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï 
ʨʦʣʠʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʚʟʘʥʥʷ (ʫʧʦʨʥʘ ʧôʷʪʘ). ʇʦʚʝʨʭʥʷ ʫʧʦʨʥʦʛʦ ʙʫʨʪʘ ʮʘʧʬʠ 
ʣʘʧʠ ʥʘʧʣʘʚʣʝʥʘ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʅʝʤʘʻ ʝʣʝʤʝʥʪʽʚ ʛʝʨʤʝ-
ʪʠʟʘʮʽʾ ʚ ʦʧʦʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʤʘʢʩʠʤʘʣʴʥʽ ʛʘʙʘʨʠʪʠ 
ʮʘʧʬʠ ʣʘʧʠ ʽ ʪʽʣ ʢʦʯʝʥʥʷ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʨʷʩʥʫ ʮʠʨʢʫʣʷʮʽʶ ʚ 
ʦʧʦʨʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ ʟʥʠʞʝʥʥʷ 
ʤʝʭʘʥʽʯʥʦʛʦ ʤʦʤʝʥʪʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 
ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʦʧʦʨʠ ʚ ʫʤʦʚʘʭ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 
ʪʫʨʙʽʥʥʦʛʦ ʙʫʨʽʥʥʷ. 

ʉʭʝʤʘ ʨʠʩ. 1.19, ʟ. ʆʧʦʨʠ ʥʘʚʝʜʝʥʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴ ʫ ʙʫʨʦʚʠʭ ʜʦʣʦʪʘʭ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʜʦ 100 ʭʚ-1 
ʜʣʷ ʙʫʨʽʥʥʷ ʪʠʭʦʭʽʜʥʠʤʠ ʪʫʨʙʽʥʘʤʠ, ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʽ 
ʨʦʪʦʨʦʤ. ʆʧʦʨʘ ʜʦʣʦʪʘ ʚʠʛʦʪʦʚʣʝʥʘ ʚʽʜʢʨʠʪʦʶ ʟʘ ʩʭʝʤʦʶ: 
ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ 
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ʢʦʯʝʥʥʷ ï ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. ʊʘʢʘ ʩʭʝʤʘ 
ʦʧʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʦʣʦʪʘʭ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ. 

ʗʢ ʙʘʯʠʤʦ, ʦʧʦʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʠʤ ʧʦʻʜʥʘʥʥʷʤ 
ʧʽʜʰʠʧʥʠʢʽʚ: ʢʦʯʝʥʥʷ (ʢʫʣʴʢʦʚʠʭ ʽ ʨʦʣʠʢʦʚʠʭ) ʽ ʢʦʚʟʘʥʥʷ 
(ʰʘʨʦʰʢʠ ʥʘ ʮʘʧʬʽ). ɸʣʝ ʚ ʢʦʞʥʽʡ ʩʭʝʤʽ ʧʝʨʝʜʙʘʯʝʥʠʡ 
ʢʫʣʴʢʦʚʠʡ ʟʘʤʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ ʪʽʣʴʢʠ 
ʩʧʨʠʡʤʘʻ ʟʫʩʠʣʣʷ, ʩʧʨʷʤʦʚʘʥʽ ʚʟʜʦʚʞ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 
ʦʩʽ ʮʘʧʬʠ, ʘʣʝ ʡ ʫʪʨʠʤʫʻ ʰʘʨʦʰʢʫ ʥʘ ʮʘʧʬʽ. ɼʣʷ ʮʴʦʛʦ 
ʧʽʩʣʷ ʟʘʢʣʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʾ ʢʽʣʴʢʦʩʪʽ ʢʫʣʴʦʢ ʚ ʦʪʚʦʨʠ ʚ 
ʮʘʧʬʽ, ʧʘʣʴʮʝʤ 2 (ʨʠʩ. 1.20) ʦʪʚʽʨ ʟʘʢʨʠʚʘʶʪʴ, ʘ ʚʽʜʪʘʢ 
ʧʨʠʚʘʨʶʶʪʴ ʜʦ ʪʽʣʘ ʣʘʧʠ. 

ɺʠʙʽʨ ʪʠʧʽʚ ʦʧʦʨ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦʣʽʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩ-
ʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʩʧʦʩʦʙʫ ʪʘ ʫʤʦʚ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʇʨʘ-
ʚʠʣʴʥʦ ʚʠʙʨʘʥʽ ʜʦʣʦʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʨʽʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ ʟʘʚʜʷʢʠ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʤʝʭʘʥʽʯʥʦʛʦ ʙʫʨʽʥʥʷ ʽ 
ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʉʇʆ. 

 

 
 

ʈʠʩʫʥʦʢ 1.20 ï ʎʘʧʬʘ 1 ʽ ʧʘʣʝʮʴ 2 ʪʨʠʰʘʨʦʰʢʦʚʦʛʦ ʜʦʣʦʪʘ 
 

ʅʘ ʨʠʩ. 1.21 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ 
ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʥʘ ʮʘʧʬʽ. 

ɺ ʦʧʦʨʽ ʚʝʣʠʢʠʡ ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ï 
ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ï ʪʦʨʮʝʚʠʡ ʧʽʜʰʠʧʥʠʢ 
ʢʦʚʟʘʥʥʷ ï ʤʘʣʠʡ ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. ɺʝʣʠʢʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʦʩʥʘʱʝʥʠʡ ʧʣʘʚʘʶʯʦʶ ʨʦʟʨʽʟʥʦʶ 
ʚʪʫʣʢʦʶ. ʋʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ ʤʘʻ ʧʣʘʚʘʶʯʫ 
ʪʦʨʮʝʚʫ ʰʘʡʙʫ. ʄʘʣʠʡ ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ 
ʦʩʥʘʱʝʥʠʡ ʧʣʘʚʘʶʯʠʤ ʢʦʚʧʘʯʢʦʤ. ɺʪʫʣʢʘ, ʰʘʡʙʘ, ʢʦʚʧʘʯʦʢ 
ʟʨʦʙʣʝʥʽ ʟ ʘʥʪʠʬʨʠʢʮʽʡʥʦʛʦ ʟʥʦʩʦʩʪʽʡʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 
ʧʦʢʨʠʪʽ ʰʘʨʦʤ ʩʨʽʙʣʘ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ. ʂʦʥʩʪʨʫʢʮʽʷ ʦʧʦʨʠ, 
ʷʢʘ ʤʽʩʪʠʪʴ ʧʣʘʚʘʶʯʫ ʰʘʡʙʫ, ʘ ʪʘʢʦʞ ʢʦʤʧôʶʪʝʨʥʝ 
ʩʢʣʘʜʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʦʨʩʪʢʽʰʽ ʜʦʧʫʩʢʠ ʽ ʦʜʥʘʢʦʚʽ 
ʧʨʦʤʽʞʢʠ ʥʘ ʤʘʣʽʡ ʪʘ ʚʝʣʠʢʽʡ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʜʦʨʽʞʢʘʭ. 
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ʈʠʩʫʥʦʢ 1.21 ï ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ 
ʧʽʜʰʠʧʥʠʢʽʚ ʪʘ ʫʱʽʣʴʥʝʥʥʷ: 

1 ï ʤʘʣʠʡ ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ; 2 ï ʪʦʨʮʝʚʠʡ 
ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ; 3 ï ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ;  

4 ï ʧʣʘʚʘʶʯʘ ʨʦʟʨʽʟʥʘ ʚʪʫʣʢʘ ʟ ʙʝʨʠʣʦʚʦʾ ʙʨʦʥʟʠ;  5 ï ʫʱʽʣʴʥʝʥʥʷ 
ʟ ʝʣʘʩʪʦʤʽʨʫ; 6 ï ʮʘʧʬʘ; 7 ï ʜʚ̔ ʨʘʜʽʘʣʴʥʽ ʩʪʽʡʢʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʦʣʠʚʠ ʫʱʽʣʴʥʝʥʥʷ ʟ ʝʣʘʩʪʦʤʽʨʫ 
 
ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʨʠʰʘʨʦʰʢʦʚʽ ʜʦʣʦʪʘ 

ʟ ʚʽʜʢʨʠʪʠʤʠ ʦʧʦʨʘʤʠ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʥʶʶʪʴʩʷ ʜʦʣʦʪʘʤʠ ʟ 
ʦʧʦʨʘʤʠ, ʷʢʽ ʛʝʨʤʝʪʠʟʫʶʪʴʩʷ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʪʘʢʦʾ 
ʦʧʦʨʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.22. 

ʇʨʦʥʠʢʥʝʥʥʶ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ ʧʦʨʦʞʥʠʥʫ ʪʘʢʦʾ 
ʦʧʦʨʠ ʧʝʨʝʰʢʦʜʞʘʻ ʫʱʽʣʴʥʝʥʥʷ 7. ʄʘʩʪʠʣʦ, ʷʢʝ ʤʽʩʪʠʪʴʩʷ ʚ 
ʧʦʨʦʞʥʠʥʽ ʤʽʞ ʣʘʧʦʶ ʜʦʣʦʪʘ ʽ ʰʘʨʦʰʢʦʶ, ʽʟʦʣʶʻʪʴʩʷ ʚʽʜ 
ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʽʘʬʨʘʛʤʦʶ 12. 

ɺʠʛʦʪʦʚʣʷʶʪʴ ʜʦʣʦʪʘ ʟ ʮʝʥʪʨʘʣʴʥʦʶ, ʙʦʢʦʚʦʶ ʽ 
ʢʦʤʙʽʥʦʚʘʥʦʶ ʧʨʦʤʠʚʢʦʶ.  

ʇʨʠ ʙʫʨʽʥʥʽ ʟ ʧʨʦʜʫʚʘʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʽʪʨʷʤ ʫʤʦ-
ʚʠ ʨʦʙʦʪʠ ʧʽʜʰʠʧʥʠʢʽʚ ʰʘʨʦʰʦʢ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʯʝʨʝʟ 
ʥʝʜʦʩʪʘʪʥʽʡ ʪʝʧʣʦʚʽʜʚʽʜ ʚʽʜ ʜʝʪʘʣʝʡ, ʷʢʽ ʪʨʫʪʴʩʷ. ʊʦʤʫ ʚ 
ʜʦʣʦʪʘʭ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʜʫʚʘʥʥʷʤ ʯʘʩʪʠʥʘ ʧʦʚʽʪʨʷ 
(20é25 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʠʪʨʘʪʠ) ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʚ 
ʣʘʧʘʭ ʽ ʮʘʧʬʘʭ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʦʧʦʨʠ ʰʘʨʦʰʦʢ. ʇʨʠ ʮʴʦʤʫ 
ʧʦʣʽʧʰʫʻʪʴʩʷ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʽ ʟʘʭʠʱʘʻʪʴʩʷ ʦʧʦʨʘ ʚʽʜ 
ʧʦʧʘʜʘʥʥʷ ʰʣʘʤʫ (ʨʠʩ. 1.23). ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʨʠ-
ʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ 
ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʤʠʚʥʦʶ ʨʽʜʠʥʦʶ. 

ʊʦʤʫ ʥʝ ʤʦʞʥʘ ʜʦʧʫʩʢʘʪʠ ʩʢʫʧʯʝʥʥʷ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ 
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ʧʽʜ ʜʦʣʦʪʦʤ ʽ ʧʝʨʝʤʝʣʶʚʘʥʥʷ ʾʾ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʤʠ ʝʣʝʤʝʥ-
ʪʘʤʠ. ʅʝʦʙʭʽʜʥʦ, ʱʦʙ ʟʨʫʡʥʦʚʘʥʘ ʧʦʨʦʜʘ ʚʽʜʨʘʟʫ ʚʠʜʘʣʷʣʘʩʷ 
ʽʟ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʦʜʘʯʝʶ ʜʦ 
ʚʠʙʦʶ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, 
ʘʣʝ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʩʭʝʤ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʤʠʚʥʠʭ ʦʪʚʦʨʽʚ ʫ ʜʦʣʦʪʽ (ʨʠʩ. 1.24). 

 
 

 
 

 
ʈʠʩʫʥʦʢ 1.22 ï ʉʭʝʤʘ ʪʨʠʰʘʨʦʰʢʦʚʦʛʦ ʜʦʣʦʪʘ ʟ 

ʛʝʨʤʝʪʠʟʦʚʘʥʦʶ ʦʧʦʨʦʶ: 
1 ï ʪʚʝʨʜʦʩʧʣʘʚʥʠʡ ʟʘʭʠʩʪ ʢʘʣʽʙʨʫ; 2 ï ʬʨʠʢʮʽʡʥʘ ʮʘʧʬʘ;  
3 ï ʦʧʦʨʘ; 4 ï ʰʘʨʦʰʢʘ; 5 ï ʚʩʪʘʚʢʠ ʟ ʢʘʨʙʽʜʫ ʚʦʣʴʬʨʘʤʫ;  

6 ï ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʚʽʥʝʮʴ; 7 ï ʨʘʜʽʘʣʴʥʠʡ ʩʘʣʴʥʠʢ ʟ ʝʣʘʩʪʦʤʽʨʦʤ; 
8 ï ʦʧʦʨʥʘ ʧʦʚʝʨʭʥʷ; 9 ï ʙʝʨʠʣʽʡ-ʤʽʜʥʘ ʧʣʘʚʘʶʯʘ ʚʪʫʣʢʘ 
ʟ ʩʨʽʙʥʠʤ ʧʦʢʨʠʪʪʷʤ; 10 ï ʢʘʤʝʨʘ ʜʣʷ ʤʘʩʪʠʣʘ; 11 ï ʢʨʠʰʢʘ 

ʢʘʤʝʨʠ ʜʣʷ ʤʘʩʪʠʣʘ; 12 ï ʜʽʘʬʨʘʛʤʘ 
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ʈʠʩʫʥʦʢ 1.23 ï ʃʘʧʘ ʪʨʠʰʘʨʦʰʢʦʚʦʛʦ ʜʦʣʦʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʟ 
ʧʨʦʜʫʚʘʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʽʪʨʷʤ 

  

ʎʝʥʪʨʘʣʴʥʝ ʧʨʦʤʠʚʘʥʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʽʟʴ ʮʝʥʪʨʘʣʴ-
ʥʠʡ ʧʨʦʤʠʚʥʠʡ ʢʘʥʘʣ, ʫʪʚʦʨʝʥʠʡ ʧʦʚʝʨʭʥʷʤʠ ʣʘʧ. ʂʘʥʘʣ 
ʤʦʞʝ ʤʽʩʪʠʪʠ ʟʥʦʩʦʩʪʽʡʢʫ ʟʤʽʥʥʫ ʚʪʫʣʢʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ 
ʥʘʙʣʠʞʝʥʥʷʤ ʾʾ ʥʠʞʥʴʦʛʦ ʪʦʨʮʷ ʜʦ ʰʘʨʦʰʦʢ. ʎʝʥʪʨʘʣʴʥʠʡ 
ʧʨʦʤʠʚʥʠʡ ʦʪʚʽʨ ʤʦʞʝ ʙʫʪʠ ʚ ʧʣʠʪʽ, ʚʠʛʦʪʦʚʣʝʥʽʡ ʚ 
ʥʠʞʥʴʦʤʫ ʢʽʥʮʽ ʢʦʨʧʫʩʘ ʜʦʣʦʪʘ. 

  

 
ʘ            ʙ                  ʚ               ʛ           ʜ 
  

ʈʠʩʫʥʦʢ 1.24 ï ʉʭʝʤʠ ʧʨʦʤʠʚʦʢ: 
ʘ ï ʮʝʥʪʨʘʣʴʥʘ; ʙ ï ʙʦʢʦʚʘ; ʚ ï ʢʦʤʙʽʥʦʚʘʥʘ; ʛ ï ʙʦʢʦʚʘ ʟ 

ʚʠʜʦʚʞʝʥʦʶ ʥʘʩʘʜʢʦʶ; ʜ ï ʮʝʥʪʨʘʣʴʥʘ ʟ ʥʘʙʣʠʞʝʥʦʶ ʥʘʩʘʜʢʦʶ 
ʜʦ ʰʘʨʦʰʦʢ 

 

ɹʦʢʦʚʝ ʧʨʦʤʠʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴ ʢʨʽʟʴ ʪʨʠ ʦʪʚʦʨʠ 
ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʭʠʣʦ ʜʦ ʦʩʽ ʜʦʣʦʪʘ ʪʘʢ, ʱʦ ʥʘʧʨʘʚʣʷʶʪʴ 
ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ ʥʘ ʧʝʨʠʬʝʨʽʶ ʚʠʙʦʶ ʤʠʤʦ ʰʘʨʦʰʦʢ. ɼʣʷ 
ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ 
ʚ ʧʨʦʤʠʚʥʽ ʦʪʚʦʨʠ, ʷʢ ʽ ʫ ʣʦʧʘʪʝʚʠʭ ʜʦʣʽʪ, ʚʩʪʘʚʣʷʶʪʴ 
ʟʥʦʩʦʩʪʽʡʢʽ ʟʤʽʥʥʽ ʥʘʩʘʜʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʽʩʪʴ 
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ʚʠʪʽʢʘʥʥʷ ʩʪʨʫʤʝʥʽʚ ʨʽʜʠʥʠ ʥʝ ʤʝʥʰʝ 80...120 ʤ/ʩ. ɼʦʣʦʪʘ ʟ 
ʪʘʢʠʤʠ ʥʘʩʘʜʢʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʤʠ. ʅʘʩʘʜʢʠ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʷʜʫ ʤʘʶʪʴ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʽʜ 6,4 ʤʤ ʜʦ         
22,2 ʤʤ. 

 ʂʦʤʙʽʥʦʚʘʥʘ ʧʨʦʤʠʚʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʪʽʣʴʢʠ ʜʚʦʭ ʙʦʢʦʚʠʭ ʽ ʦʜʥʽʻʾ ʮʝʥʪʨʘʣʴʥʦʾ ʥʘʩʘʜʢʠ. ɿʘ ʪʘʢʦʾ 
ʘʩʠʤʝʪʨʠʯʥʦʾ ʩʭʝʤʠ ʧʨʦʤʠʚʘʥʥʷ, ʟʘʤʽʩʪʴ ʪʨʝʪʴʦʛʦ ʙʦʢʦʚʦʛʦ 
ʧʨʠʣʠʚʫ ʧʽʜ ʥʘʩʘʜʢʫ, ʥʘ ʦʜʥʽʡ ʟ ʣʘʧ ʧʝʨʝʜʙʘʯʝʥʠʡ ʟʥʘʯʥʠʡ 
ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʦʪʽʢʘʥʥʷ 
ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. ɺʘʞʢʽ ʫʤʦʚʠ ʨʦʙʦʪʠ 
ʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ 
(ʨʠʩ. 1.25) ʽ ʪʦʤʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʾʭ ʟ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʩʪʘʣʝʡ ʽ 
ʭʽʤʽʢʦʪʝʨʤʽʯʥʠʤ ʦʙʨʦʙʣʝʥʥʷʤ ʥʘʡʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʭ ʪʘ 
ʰʚʠʜʢʦʟʥʦʰʫʚʘʥʠʭ ʜʝʪʘʣʝʡ (ʟʫʙʽʚ, ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʮʘʧʬ 
ʽ ʰʘʨʦʰʦʢ). ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʟʫʙʠ, ʟʘʪʠʣʴʥʘ 
ʯʘʩʪʠʥʘ ʰʘʨʦʰʦʢ ʽ ʢʦʟʠʨʢʠ ʣʘʧ ʥʘʧʣʘʚʣʷʶʪʴʩʷ ʟʥʦʩʦ-
ʩʪʽʡʢʠʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʽ ʘʨʤʫʶʪʴʩʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ, 
ʘʣʤʘʟʥʠʤʠ, ʘʙʦ ʚ ʢʦʤʙʽʥʫʚʘʥʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʽ ʘʣʤʘʟʥʠʭ 
ʟʫʙʢʽʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1.25 ï ɿʥʦʰʝʥʝ ʜʦʣʦʪʦ (ʫʥʽʢʘʣʴʥʠʡ ʚʠʧʘʜʦʢ) 
 
ɸʣʤʘʟʥʽ ʜʦʣʦʪʘ. ɸʣʤʘʟʥʽ ʜʦʣʦʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʙʫʨʽʥʥ ̫ ʥʝʘʙʨʘʟʠʚʥʠʭ ʽ ʥʠʟʴʢʦʾ ʘʙʨʘʟʠʚʥʦʩʪʽ ʧʦʨʽʜ 
ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʽ ʪʚʝʨʜʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʙʫʨʽʥʥʷ ʥʠʞʥʽʭ 
ʽʥʪʝʨʚʘʣʽʚ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʫ ʢʦʪʨʠʭ ʾʭ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ 
ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʽ ʟʥʠʞʝʥʥʷʤ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ 
ʉʇʆ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʘʣʤʘʟʥʽ ʜʦʣʦʪʘ ʜʚʦʭ ʪʠʧʽʚ: ʩʧʽʨʘʣʴʥʽ 
(ʨʠʩ. 1.26, ʘ) ʽ ʨʘʜʽʘʣʴʥʽ (ʨʠʩ. 1.26, ʙ). 
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ʈʠʩʫʥʦʢ 1.26 ï ɸʣʤʘʟʥʽ ʜʦʣʦʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ: 
ʘ ï ʩʧʽʨʘʣʴʥʝ; ʙ ï ʨʘʜʽʘʣʴʥʝ; ʚ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʜʦʣʦʪʘ ʟ 
ʦʟʙʨʦʻʥʥʷʤ ʘʣʤʘʟʥʠʤʠ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ 

1 ï ʘʣʤʘʟʥʘ ʛʦʣʦʚʢʘ; 2 ï ʢʦʨʧʫʩ; 3 ï ʥʘʨʽʟʴ; 4 ï ʢʦʥʪʘʢʪʥʠʡ 
ʩʝʢʪʦʨ; 5 ï ʢʘʥʘʣ ʜʣʷ ʩʧʨʷʤʫʚʘʥʥʷ ʨʽʜʠʥʠ;  

 

ɸʣʤʘʟʥʽ ʜʦʣʦʪʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʬʘʩʦʥʥʦʾ ʛʦʣʦʚʢʠ 
(ʤʘʪʨʠʮʽ) 1, ʷʢʘ ʤʽʩʪʠʪʴ ʘʣʤʘʟʠ, ʽ ʩʪʘʣʝʚʦʛʦ ʢʦʨʧʫʩʘ 2 ʟ 
ʧʨʠʻʜʥʫʚʘʣʴʥʦʶ ʟʘʤʢʦʚʦʶ ʥʘʨʽʟʟʁ  3. ɻʦʣʦʚʢʫ ʚʠʛʦ-
ʪʦʚʣʷʶʪʴ ʤʝʪʦʜʦʤ ʧʨʝʩʫʚʘʥʥʷ ʽ ʩʧʽʢʘʥʥʷ ʩʫʤʽʰʽ ʩʧʝʮʽʘʣʴʥʦ 
ʧʽʜʽʙʨʘʥʠʭ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʭ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ. ʇʝʨʝʜ 
ʧʨʝʩʫʚʘʥʥʷʤ ʫ ʧʨʝʩʬʦʨʤʽ ʟʘ ʟʘʜʘʥʦʶ ʩʭʝʤʦʶ ʨʦʟʤʽʱʫʶʪʴ 
ʢʨʠʩʪʘʣʠ ʪʝʭʥʽʯʥʠʭ ʘʣʤʘʟʽʚ. ʇʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʽ ʩʧʽʢʘʥʥʷ 
ʘʣʤʘʟʠ ʩʪʘʶʪʴ ʥʘʜʽʡʥʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʰʘʨʽ 
ʛʦʣʦʚʢʠ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʪʨʠʮʽ ʤʝʪʦʜʠ 
ʧʦʨʦʰʢʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʘʣʝʚʠʭ 
ʧʦʨʦʰʢʽʚ, ʜʦʩʷʛʘʶʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʩʪʫʧʝʥʷ ʦʛʦʣʝʥʥʷ ʘʣʤʘʟʽʚ 
ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʪʚʝʨʜʠʭ ʧʦʨʽʜ ʟʥʦʩ ʤʘʪʨʠʮʽ 
ʽʥʪʝʥʩʠʚʥʽʰʠʡ, ʪʦʤʫ ʤʘʪʨʠʮʷ ʤʘʻ ʙʫʪʠ ʟʥʦʩʦʩʪʽʡʢʦʶ, ʜʣʷ 
ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʡʚʦʛʦ ʦʛʦʣʝʥʥʷ ʘʣʤʘʟʽʚ. ʋ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ 
ʪʚʝʨʜʦʩʪʽ ʤʘʪʝʨʽʘʣ ʤʘʪʨʠʮʽ ʟʥʦʰʫʻʪʴʩʷ ʤʝʥʰʝ, ʪʦʤʫ 
ʤʘʪʨʠʮʷ ʤʫʩʠʪʴ ʙʫʪʠ ʤʝʥʰʦʾ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ. 

ʈʝʛʫʣʶʶʯʠ ʦʛʦʣʝʥʥʷ ʘʣʤʘʟʽʚ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʦʞ 
ʟʙʝʨʝʞʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ ʧʝʚʥʦʛʦ 
ʧʨʦʤʽʞʢʫ ʤʽʞ ʤʘʪʨʠʮʝʶ ʽ ʧʦʨʦʜʦʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʤʠʚʥʘ 
ʨʽʜʠʥʘ, ʚʠʡʰʦʚʰʠ ʟ ʧʨʦʤʠʚʥʠʭ ʦʪʚʦʨʽʚ ʜʦʣʦʪʘ, ʤʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʡʪʠ ʧʨʦʤʽʞʢʦʤ ʤʽʞ ʤʘʪʨʠʮʝʶ ʽ ʚʠʙʦʻʤ 
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ʩʚʝʨʜʣʦʚʠʥʠ, ʟʘʭʦʧʠʪʠ ʥʘʡʜʨʽʙʥʽʰʽ ʯʘʩʪʠʥʢʠ ʨʦʟʙʫʨʝʥʦʾ 
ʧʦʨʦʜʠ, ʥʘʧʨʘʚʠʪʠ ʾʭ ʚ ʨʘʜʽʘʣʴʥʽ ʘʙʦ ʨʘʜʽʘʣʴʥʦ-ʩʧʽʨʘʣʴʥʽ 
ʢʘʥʘʣʠ 5, ʱʦ ʻ ʤʽʞ ʢʦʥʪʘʢʪʥʠʤʠ ʩʝʢʪʦʨʘʤʠ 4, ʽ ʜʘʣʽ ʚ 
ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ. 

ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʜʦʣʦʪʘ. ʈʘʟʦʤ ʟ ʜʦʣʦʪʘʤʠ, 
ʘʨʤʦʚʘʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʘʣʤʘʟʘʤʠ, ʜʣʷ ʙʫʨʽʥʥʷ ʛʣʠʙʦʢʠʭ 
ʩʚʝʨʜʣʦʚʠʥ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʣʦʪʘ, 
ʘʨʤʦʚʘʥʽ ʥʘʜʪʚʝʨʜʠʤʠ ʩʧʣʘʚʘʤʠ. 

 

 

ʈʠʩʫʥʦʢ 1.27 ï ɼʦʣʦʪʦ 
ʘʨʤʦʚʘʥʝ ʥʘʜʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ 
ñʉʣʘʚʫʪʠʯò 

 

ɼʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʙʫʨʽʥʥʽ ʽʟ ʚʠʙʽʡʥʠʤʠ 
ʜʚʠʛʫʥʘʤʠ ʚ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ, ʜʘʶʪʴ ʜʦʣʦʪʘ, 
ʘʨʤʦʚʘʥʽ ʟʝʨʥʠʩʪʠʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʽ ʟʫʙʢʘʤʠ, 
ʚʠʢʦʥʘʥʠʤʠ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ñʉʣʘʚʫʪʠʯò (ʨʠʩ. 1.27).  
ʇʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʚ ʪʘʢʠʭ ʜʦʣʦʪʘʭ ʧʦʜʘʻʪʴʩʷ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ ʰʽʩʪʴʤʘ ʧʨʦʤʠʚʥʠʤʠ ʦʪʚʦʨʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʜʦʙʨʝ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʚʽʜ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʽ 
ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʩʝʢʪʦʨʽʚ. ɼʦʩʚʽʜ ʧʨʦʭʦʜʢʠ 
ʛʣʠʙʦʢʠʭ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʦʢʘʟʘʚ, ʱʦ ʚ 
ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ ʦʜʥʝ ʘʣʤʘʟʥʝ ʜʦʣʦʪʦ ʤʦʞʝ 
ʟʘʤʽʥʠʪʠ 15...20 ʰʘʨʦʰʢʦʚʠʭ ʜʦʣʽʪ. 
 

  
1.3.3 ɯʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʫʨʽʥʥʷ ʢʽʣʴʮʝʚʠʤ ʚʠʙʦʻʤ 
 
ʋ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ, ʘ ʽʥʦʜʽ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʙʠʨʘʶʪʴʩʷ 
ʧʦʨʦʜʠ ʫ ʚʠʛʣʷʜʽ ʢʝʨʥʘ ï ʱʽʣʴʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 
ʩʪʦʚʧʯʠʢʘ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʰʘʨʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ. ɺʽʜʙʽʨ 
ʢʝʨʥʘ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʽ ʦʮʽʥʢʠ 
ʧʨʠʜʘʪʥʦʩʪʽ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ 
ʦʩʚʦʻʥʥʷ, ʚʠʚʯʝʥʥʷ ʾʭ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʽ ʩʢʣʘʜʘʥʥʷ 
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ʧʨʦʝʢʪʽʚ ʨʦʟʨʦʙʢʠ, ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʙʫʨʽʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ 
ʥʘʫʢ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʙʫʜʦʚʫ ɿʝʤʣʽ. ɹʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ 
ʥʘʟʠʚʘʶʪʴ ʙʫʨʽʥʥʷʤ ʢʽʣʴʮʝʚʠʤ ʚʠʙʦʻʤ, ʘ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʩʣʫʞʘʪʴ ʙʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʪʽʣʴʢʠ ʢʽʣʴʮʝʚʫ 
ʧʦʚʝʨʭʥʶ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʟʘʣʠʰʘʶʯʠ ʥʝʟʘʡʤʘʥʦʶ ʾʾ 
ʮʝʥʪʨʘʣʴʥʫ ʯʘʩʪʠʥʫ ï ʢʝʨʥ. 

ɹʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ. ɹʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 
ʬʦʨʤʫʚʘʥʥʷ ʢʝʨʥʘ ʽ ʡʦʛʦ ʚʽʜʨʠʚʫ ʚʽʜ ʜʥʘ ʚʠʙʦʶ, ʟʙʝʨʝʞʝʥʥʷ 
ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽ-
ʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʩʪʨʦʾʚ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ 
ʢʝʨʥʦʚʽʜʨʠʚʘʯ, ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʧʨʠʩʪʨʦʾ ʜʣʷ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʦʱʦ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʦʜʠ, ʚ 
ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ, ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʙʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ ʰʘʨʦʰʢʦʚʽ, ʘʣʤʘʟʥʽ ʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ. 

ʐʘʨʦʰʢʠ ʚ ʙʫʨʠʣʴʥʽʡ ʛʦʣʦʚʮʽ ʟʤʦʥʪʦʚʘʥʽ ʪʘʢ, ʱʦʙ 
ʧʦʨʦʜʘ ʚ ʮʝʥʪʨʽ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʙʫʨʽʥʥʽ ʥʝ 
ʨʫʡʥʫʚʘʣʘʩʷ, ʫʪʚʦʨʶʶʯʠ ʢʝʨʥ. ɯʩʥʫʶʪʴ ʙʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ, 
ʷʢʽ ʤʽʩʪʷʪʴ ʯʦʪʠʨʠ, ʰʽʩʪʴ ʽ ʥʘʚʽʪʴ ʚʽʩʽʤ ʰʘʨʦʰʦʢ, ʧʨʠʟʥʘʯʝʥʽ 
ʜʣʷ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ ʚ ʨʽʟʥʠʭ ʧʦʨʦʜʘʭ. 
ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʦʨʦʜʦʨʫʡʥʽʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʘʣʤʘʟʥʠʭ ʽ 
ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʙʫʨʠʣʴʥʠʭ ʛʦʣʦʚʢʘʭ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʜʽʡ-
ʥʶʚʘʪʠ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʪʽʣʴʢʠ ʧʦ ʧʝʨʠʬʝʨʽʾ 
ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʉʭʝʤʘ ʢʦʜʫʚʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʛʦʣʦʚʦʢ 
ʥʘʚʝʜʝʥʘ ʥʠʞʯʝ. 

 

 
 

ɹʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ ʩʝʨʽʾ ʂ ʜʣʷ ʚʽʜʙʦʨʫ ʢʝʨʥʘ ʟ 
ʥʝʟʥʽʤʥʠʤ ʢʝʨʥʦʧʨʠʡʤʘʯʝʤ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʢʨʠʪʦʛʦ 
ʘʢʮʽʦʥʝʨʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ (ɺɸʊ) ñɺɹʄ-ʛʨʫʧʧʘò ʧʦʢʘʟʘʥʽ ʥʘ 
ʨʠʩ. 1.28 ʘ, ʙ, ʚ, ʛ ʽ ʩʝʨʽʾ ʂʉ ʽʟ ʟʥʽʤʥʠʤ ʢʝʨʥʦʧʨʠʡʤʘʯʝʤ ï ʥʘ 
ʨʠʩ. 1.28 ʜ, ʝ. 
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ʈʠʩʫʥʦʢ 1.28 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʰʘʨʦʰʢʦʚʠʭ ʙʫʨʠʣʴʥʠʭ 
ʛʦʣʦʚʦʢ:  

ʘ ï ʪʠʧ ʄʉɿ ʩʝʨʽʾ ʂ; ʙ ï ʪʠʧ ʉɿ ʩʝʨʽʾ ʂ; ʚ ï ʪʠʧ ʉʊ ʩʝʨʽʾ ʂ; ʛ ï ʪʠʧ 
ʊʂɿ ʩʝʨʽʾ ʂ; ʜ ï ʪʠʧ ʊʂɿ ʩʝʨʽʾ ʂʉ; ʝ ï ʪʠʧ ʉʊ ʩʝʨʽʾ ʂʉ 
 
ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʝʨʽʾ ʂ ʪʠʧʫ ʄʉɿ (ʨʠʩ. 1.28, ʘ) 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʠʟʴʢʦʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʥʘʬʪʦʚʠʭ ʽ 
ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ ʤôʷʢʠʭ ʧʦʨʦʜʘʭ ʟ ʧʨʦʰʘʨʢʘʤʠ ʧʦʨʽʜ 
ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ. ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʨʽʟʘʣʴʥʦʾ ʜʽʾ ï
ʚʦʩʴʤʠʰʘʨʦʰʢʦʚʘ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʘ, ʯʦʪʠʨʴʦʭ 
ʩʚʝʨʜʣʦʚʠʥʦʫʪʚʦʨʶʶʯʠʭ ʽ ʯʦʪʠʨʴʦʭ ʢʝʨʥʦʫʪʚʦʨʶʶʯʠʭ 
ʰʘʨʦʰʦʢ. ʊʽ ʡ ʽʥʰʽ ʰʘʨʦʰʢʠ ʟʤʦʥʪʦʚʘʥʽ ʧʘʨʘʤʠ ʥʘ 
ʯʦʪʠʨʴʦʭ ʦʩʷʭ. ɺʦʥʠ ʨʦʟʤʽʱʝʥʽ ʚ ʦʪʚʦʨʘʭ ʢʦʨʧʫʩʘ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ ʢʦʣʘ, ʮʝʥʪʨ 
ʷʢʦʛʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʮʝʥʪʨʦʤ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ. ɼʣʷ 
ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʘʜʘʥʥʷ ʢʦʞʥʘ ʟ ʦʩʝʡ ʟʘʤʠʢʘʻʪʴʩʷ ʜʨʫʛʦ  ʁ
ʚʽʩʩʶ. ɿʘʤʢʦʤ ʦʩʪʘʥʥʴʦʾ ʻ ʛʚʠʥʪ. ʐʘʨʦʰʢʠ ʦʟʙʨʦʻʥʽ 
ʪʚʝʨʜʦʩʧʣʘʚʥʠʤ ʟʫʙʢʘʤʠ ʟ ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʧʦʨʦʜʦʨʫʡ-
ʥ̔ ʚʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʇʦʜʘʯʘ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʨʽʟʴ ʚʽʩʽʤ ʢʘʥʘʣʽʚ ʢʨʫʛʣʦʛʦ 
ʧʝʨʝʨʽʟʫ. ʊʘʢʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ 
ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʨʦʟʙʠʨʘʪʠ ʟ ʤʝʪʦʶ ʟʘʤʽʥʠ ʟʥʦʰʝʥʠʭ 
ʰʘʨʦʰʦʢ, ʦʩʝʡ, ʰʘʡʙ, ʘ ʪʦʤʫ ʜʦʟʚʦʣʷʻ ʥʝʦʜʥʦʨʘʟʦʚʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʩʢʣʘʜʥʽʰʫ ʽ ʥʘʡʜʦʨʦʞʯʫ ʜʝʪʘʣʴ 
ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ ï ʢʦʨʧʫʩ. 

ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʝʨʽʾ ʂ ʪʠʧʫ ʉɿ (ʨʠʩ. 1.28, ʙ) 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʠʟʴʢʦʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ 
ʚ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ. ʈʫʡʥʫʚʘʥʥʷ ʧʦʨʦʜʠ ʚʽʜʙʫ-
ʚʘʻʪʴʩʷ ʚ ʨʽʟʘʣʴʥʦ-ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʟ ʧʝʨʝʚʘ-
ʞʘʥʥʷʤ ʨʽʟʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʙʨʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ 
ʢʝʨʥʘ. ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʙʫʨʛʦʣʦʚʦʢ ʮʴʦʛʦ ʪʠʧʫ ï 
ʢʦʥʩʦʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʘʧʬʠ ʚ ʥʘʧʨʷʤʢʫ ʧʝʨʠʬʝʨʽʾ, ʱʦ 
ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʨʦʟʤʽʨʠ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʦʧʦʨ. 
ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʘ ʽ ʧʨʠʚʘʨʝʥʦʾ ʜʦ 
ʥʴʦʛʦ ʤʫʬʪʠ ʟ ʧʨʠʻʜʥʫʚʘʣʴʥʦʶ ʨʽʟʟʶ. ʅʘ ʪʨʴʦʭ ʮʘʧʬʘʭ 
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ʢʦʨʧʫʩʘ ʥʘ ʧʽʜʰʠʧʥʠʢʘʭ ʟʤʦʥʪʦʚʘʥʽ ʰʘʨʦʰʢʠ, ʟʤʽʱʝʥʽ 
ʚʽʜʥʦʩʥʦ ʦʩʽ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ. ɿʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ 
ʰʘʨʦʰʦʢ ʚʠʢʦʥʘʥʘ ʫ ʬʦʨʤʽ ʯʘʩʪʠʥʠ ʢʫʣʽ ʟ ʨʘʜʽʫʩʦʤ, ʨʽʚʥʠʤ 
ʨʘʜʽʫʩʫ ʩʚʝʨʜʣʦʚʠʥʠ. ʆʟʙʨʦʻʥʥʷ ʰʘʨʦʰʦʢ ï ʪʚʝʨʜʦʩʧʣʘʚʥʽ 
ʟʫʙʢʠ ʟ ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ, 
ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ ʷʢʠʭ ʦʨʽʻʥʪʦʚʘʥʽ ʧʦ ʢʫʣʷʩʪʠʭ ʦʙʚʽʜʢʘʭ 
ʰʘʨʦʰʦʢ. ʆʧʦʨʠ ʰʘʨʦʰʦʢ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʢʫʣʴʢʦʚʠʭ 
ʧʽʜʰʠʧ-ʥʠʢʽʚ, ʦʜʠʥ ʟ ʷʢʠʭ ʻ ʨʘʜʽʘʣʴʥʦʫʧʦʨʥʠʤ ʟʘʤʢʦʚʠʤ, ʽ 
ʜʚʦʭ ʨʘʜʽʘʣʴʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ. ɼʣʷ ʧʦʜʘʯʽ ʜʦ 
ʚʠʙʦʶ ʨʦʟʯʠʥʫ ʚ ʢʦʨʧʫʩʽ ʧʝʨʝʜʙʘʯʝʥʽ ʪʨʠ ʦʪʚʦʨʠ, ʱʦ 
ʩʧʨʷʤʦʚʫʶʪ ɹ ʧʦʪʽʢ ʤʽʞ ʰʘʨʦʰʢʠ. ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʤʘʻ 
ʥʠʟʴʢʠʡ ʢʝʨʥʦʧʨʠʡʦʤ, ʟʘʭʠʱʝʥʠʡ ʚʽʜ ʚʧʣʠʚʫ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ. 

ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʝʨʽʾ ʂ ʪʠʧʫ ʉʊ (ʨʠʩ. 1.28, ʚ) ʧʦʜʨʽʙ-
ʥʶʚʘʣʴʥʦʾ ʜʽʾ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʠʟʴʢʦʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʟ 
ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ ʚ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʟ ʧʨʦʰʘʨʢʘʤʠ 
ʪʚʝʨʜʠʭ ʧʦʨʽʜ. ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʰʝʩʪʠʰʘʨʦʰʢʦʚʘ: ʪʨʠ 
ʰʘʨʦʰʢʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʘ ʪʨʠ ʽʥʰʽ ï ʚ ʫʪʚʦʨʝʥʥʽ ʢʝʨʥʘ. ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʩʪʘʚʢʠ ʽ ʢʦʨʧʫʩʘ. ʂʦʨʧʫʩ ï ʮʝ ʟʚʘʨʥʘ 
ʢʦʥʩʪʨʫʢʮʽʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʮʽʾ ʟ ʮʘʧʬʘʤʠ 
ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʦʰʦʢ (ʢʝʨʥʦʫʪʚʦʨʶʚʘʣʴʥʠʭ), ʪʨʴʦʭ 
ʟʦʚʥʽʰʥʽʭ ʩʝʢʮʽʡ ʟ ʮʘʧʬʘʤʠ ʜʣʷ ʟʦʚʥʽʰʥʽʭ (ʩʚʝʨʜʣʦʚʠʥʦ-
ʫʪʚʦʨʶʚʘʣʴʥʠʭ) ʰʘʨʦʰʦʢ ʽ ʥʘʢʣʘʜʦʢ. ʆʧʦʨʘ ʢʦʞʥʦʾ 
ʩʚʝʨʜʣʦʚʠʥʦʫʪʚʦʨʶʶʯʦʾ ʰʘʨʦʰʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ 
ʨʘʜʽʘʣʴʥʦʛʦ ʽ ʜʚʦʭ ʫʧʦʨʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ, ʘ ʦʧʦʨʘ 
ʢʦʞʥʦʾ ʢʝʨʥʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʰʘʨʦʰʢʠ ï ʟ ʦʜʥʦʛʦ 
ʨʘʜʽʘʣʴʥʦʛʦ ʽ ʦʜʥʦʛʦ ʫʧʦʨʥʦʛʦ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ. 
ʆʧʦʨʥʽ ʧʦʚʝʨʭʥʽ ʮʘʧʬ ʥʘʧʣʘʚʣʝʥʽ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʇʦʜʘʯʘ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʜʦ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 12-
ʤʘ ʢʘʥʘʣʘʤʠ ʢʨʫʛʣʦʛʦ ʧʝʨʝʨʽʟʫ. ʆʟʙʨʦʻʥʥʷ ʰʘʨʦʰʦʢ ï 
ʬʨʝʟʝʨʦʚʘʥʽ ʟʫʙʠ ʧʨʠʟʤʘʪʠʯʥʦʾ ʬʦʨʤʠ. ʋ ʜʚʦʭ ʟʦʚʥʽʰʥʽʭ ʽ 
ʜʚʦʭ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʦʰʦʢ ʟʫʙʠ ʚʠʢʦʥʘʥʽ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ 
ʰʘʨʦʰʦʢ, ʧʨʠʯʦʤʫ ʫ ʢʦʞʥʦʾ ʟ ʮʠʭ ʰʘʨʦʰʦʢ ʥʘʭʠʣ 
ʚʠʢʦʥʘʥʠʡ ʫ ʨʽʟʥʽ ʙʦʢʠ. 

ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʝʨʽʾ ʂ ʪʠʧʫ ʊʂɿ (ʨʠʩ. 1.28, ʛ) 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʠʟʴʢʦʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ 
ʚ ʪʚʝʨʜʠʭ ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʜʘʭ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʽʮʥʠʭ ʧʦʨʽʜ. 
ɹʫʨʠʣʴʥʽ ʛʦʣʦʚʢʠ ʜʽʘʤʝʪʨʦʤ 187,3 ʤʤ ʽ 212,7 ʤʤ ï 
ʰʝʩʪʠʰʘʨʦʰʢʦʚʽ (ʜʽʘʤʝʪʨʦʤ ʚʽʜ 132 ʤʤ ʜʦ 158,7 ʤʤ ï 
ʧôʷʪʠʰʘʨʦʰʢʦʚʽ). ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʧʨʠʩʪʘʚʢʠ ʽ ʢʦʨʧʫʩʘ. ʂʦʨʧʫʩ ï ʮʝ ʟʚʘʨʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʱʦ 
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ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʴʦʾ ʩʝʢʮʽʾ ʟ ʮʘʧʬʘʤʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ 
ʰʘʨʦʰʦʢ (ʢʝʨʥʦʦʫʪʚʦʨʶʚʘʣʴʥʠʭ), ʪʨʴʦʭ ʟʦʚʥʽʰʥʽʭ ʩʝʢʮʽʡ ʟ 
ʮʘʧʬʘʤʠ ʜʣʷ ʟʦʚʥʽʰʥʽʭ (ʩʚʝʨʜʣʦʚʠʥʦʫʪʚʦʨʶʚʘʣʴʥʠʭ) 
ʰʘʨʦʰʦʢ ʽ ʥʘʢʣʘʜʦʢ. ʆʧʦʨʘ ʢʦʞʥʦʾ ʩʚʝʨʜʣʦʚʠʥʦʫʪʚʦʨʶ-
ʚʘʣʴʥʦʾ ʰʘʨʦʰʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʽ ʜʚʦʭ 
ʫʧʦʨʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ, ʘ ʦʧʦʨʘ ʢʦʞʥʦʾ ʢʝʨʥʦ-
ʫʪʚʦʨʶʚʘʣʴʥʦʾ ʰʘʨʦʰʢʠ ï ʟ ʦʜʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʽ ʦʜʥʦʛʦ 
ʫʧʦʨʥʦʛʦ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ. ʆʧʦʨʥʽ ʧʦʚʝʨʭʥʽ ʮʘʧʬ 
ʥʘʧʣʘʚʣʝʥʽ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. ʇʦʜʘʯʘ ʨʦʟʯʠʥʫ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 12-ʤʘ ʢʘʥʘʣʘʤʠ ʢʨʫʛʣʦʛʦ 
ʧʝʨʝʨʽʟʫ. ʆʟʙʨʦʻʥʥʷ ʰʘʨʦʰʦʢ ʚʠʢʦʥʘʥʦ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ 
ʟʫʙʢʘʤʠ ʟ ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʧʦʨʦʜʦʨʫʡʥʽʚʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʥʘ 
ʧʝʨʠʬʝʨʽʡʥʠʭ ʚʽʥʮʷʭ ʩʚʝʨʜʣʦʚʠʥʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʰʘʨʦʰʦʢ 
ʟʘʟʥʘʯʝʥʽ ʟʫʙʢʠ ʯʝʨʛʫʶʪʴʩʷ ʟ ʟʫʙʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʢʫʣʷʩʪʫ 
ʧʦʨʦʜʦʨʫʡʥʽʚʥʫ ʧʦʚʝʨʭʥʶ. 

ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʝʨʽʾ ʂʉ ʪʠʧʫ ʊʂɿ (ʨʠʩ. 1.28, ʜ) 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʩʦʢʦʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ 
ʚ ʪʚʝʨʜʠʭ ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʜʘʭ ʟ ʧʨʦʰʘʨʢʘʤʠ ʤʽʮʥʠʭ ʧʦʨʽʜ. 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʢʦʥʽʯʥʠʭ ʰʘʨʦʰʦʢ, ʟʤʦʥʪʦʚʘʥʠʭ ʥʘ 
ʮʘʧʬʘʭ ʯʦʪʠʨʴʦʭ ʩʝʢʮʽʡ ʥʘ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʯʝʥʥʷ. ɿʚʘʨʝʥʽ 
ʩʝʢʮʽʾ ʫʪʚʦʨʶʶʪʴ ʢʦʨʧʫʩ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ, ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ 
ʷʢʦʛʦ ï ʮʝ ʥʽʧʝʣʴ ʽʟ ʟʘʤʢʦʚʦʶ ʨʽʟʶ. ɺʩʽ ʯʦʪʠʨʠ ʰʘʨʦʰʢʠ 
ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʦʜʥʦʯʘʩʥʦ ʚ ʫʪʚʦʨʝʥʥʽ ʩʪʦʚʙʫʨʘ  ʩʚʝʨʜʣʦʚʠʥʠ  
ʽ  ʢʝʨʥʘ.  ʆʟʙʨʦʻʥʥʷ  ʰʘʨʦʰʦʢ  ʚʠʢʦʥʘʥʦ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ 
ʟʫʙʢʘʤʠ ʢʣʠʥʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ʋ ʙʫʨʠʣʴʥʽʡ ʛʦʣʦʚʮʽ 
ʧʝʨʝʜʙʘʯʝʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʝʨʥʦ-
ʧʨʠʡʤʘʯʘ ʜʦ ʚʠʙʦʶ ʽ ʟʘʭʠʩʪʫ ʢʝʨʥʘ ʚʽʜ ʜʽʾ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ. ʇʨʠʩʪʨʽʡ (ʚʥʫʪʨʽʰʥʷ ʚʪʫʣʢʘ) ʟʘʢʨʽʧʣʝʥʠʡ ʜʦ 
ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʰʚʘ, 
ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʪʦʨʮʽ ʥʽʧʝʣʷ. ʋ ʚʥʫʪʨʽʰʥʽʡ ʯʘʩʪʠʥʽ 
ʧʨʠʩʪʨʦʶ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʢʦʤʧʦʥʫʚʘʥʥʷ ʢʝʨʥʦʨʚʘʯʘ, ʱʦ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʥʘʨʽʟʽ ʧʨʠʻʜʥʘʥʝ ʜʦ ʢʝʨʥʦʧʨʠʡʤʘʯʘ 
ʪʫʨʙʦʜʦʣʦʪʘ. ʇʦʜʘʯʘ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʨʽʟʴ 
ʩʧʝʮʽʘʣʴʥʽ ʧʘʟʠ, ʧʝʨʝʜʙʘʯʝʥʽ ʫ ʚʥʫʪʨʽʰʥʽʡ ʚʪʫʣʮʽ. 

ɹʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ ʩʝʨʽʾ ʂʉ ʪʠʧʫ ʉʊ (ʨʠʩ. 1.28, ʻ) 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʩʦʢʦʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ 
ʚ ʧʦʨʦʜʘʭ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʟ ʧʨʦʰʘʨʢʘʤʠ ʪʚʝʨʜʠʭ ʧʦʨʽʜ. 
ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʮʷ ʛʦʣʦʚʢʘ ʘʥʘʣʦʛʽʯʥʘ ʙʫʨʠʣʴʥʽʡ ʛʦʣʦʚʮʽ 
ʩʝʨʽʾ ʂʉ ʪʠʧʫ ʊʂɿ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʽʣʴʢʠ ʦʟʙʨʦʻʥʥʷʤ 
ʰʘʨʦʰʦʢ, ʱʦ ʻ ʢʦʤʙʽʥʦʚʘʥʠʤ: ʩʝʨʝʜʥʽ ʽ ʧʝʨʠʬʝʨʽʡʥʽ ʚʽʥʮʽ 
ʤʘʶʪʴ ʬʨʝʟʝʨʦʚʘʥʽ, ʥʘʧʣʘʚʣʝʥʽ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʟʫʙʠ, ʘ 
ʢʝʨʥʦʫʪʚʦʨʶʶʯʘ ʚʝʨʰʠʥʘ ï ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʢʣʠʥʦʧʦʜʽʙʥʽ 
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ʟʫʙʢʠ. 
 ɺɸʊ ñɺɹʄ-ʛʨʫʧʘò ʚʠʛʦʪʦʚʣʷʻ ʪʘʢʦʞ ʰʠʨʦʢʠʡ ʥʘʙʽʨ 

ʙʫʨʠʣʴʥʠʭ ʛʦʣʦʚʦʢ ʟ ʤʘʪʨʠʯʥʠʤ ʢʦʨʧʫʩʦʤ ʽʟ ʟʫʙʢʘʤʠ ʟ 
ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ (ʛʦʣʦʚʢʠ PDC) ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ, ʜʣʷ ʧʦʨʽʜ 
ʨʽʟʥʦʾ ʪʚʝʨʜʦʩʪʽ ʽ ʫ ʚʠʢʦʥʘʥʥʽ ʟ ʥʝʟʥʽʤʥʠʤ ʪʘ ʟʥʽʤʥʠʤ 
ʢʝʨʥʦʧʨʠʡʤʘʯʝʤ (ʨʠʩ. 1.29). 

 

  

 
 

ʈʠʩʫʥʦʢ 1.29 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʙʫʨʠʣʴʥʠʭ ʛʦʣʦʚʦʢ ʟ 
ʤʘʪʨʠʯʥʠʤ ʢʦʨʧʫʩʦʤ (ʛʦʣʦʚʢʠ PDC) 

 

ʂʦʥʩʪʨʫʢʮʽʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ 
ʜʦʟʚʦʣʷʻ ʢʝʨʥʦʚʽʜʨʠʚʘʯʫ ʨʦʟʤʽʩʪʠʪʠʩʷ ʚʽʜʨʘʟʫ ʟʘ ʨʽʟʮʷʤʠ, 
ʱʦ ʥʘʙʣʠʞʘʻ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʦʙʝʨʽʛʘʶʯʠ ʢʝʨʥ ʜʦ ʚʭʦʜʞʝʥʥʷ ʡʦʛʦ ʚ 
ʢʦʣʦʥʢʦʚʫ ʪʨʫʙʫ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʤʠʚʥʠʭ 
ʦʪʚʦʨʽʚ ʧʦʧʝʨʝʜʞʘʶʪʴ ʧʦʧʘʜʘʥʥʷ ʨʽʜʠʥʠ ʚ 
ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʫ ʯʘʩʪʠʥʫ, ʟʘʭʠʱʘʶʯʠ ʢʝʨʥ ʚʽʜ ʨʦʟʤʠʚʫ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʷʢʽʩʥʝ ʦʯʠʱʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ 
ʽʥʩʪʨʫʤʝʥʪʫ. ʉʪʘʙʽʣʽʟʫʶʯʽ ʝʣʝʤʝʥʪʠ ʙʫʨʠʣʴʥʠʭ ʛʦʣʦʚʦʢ 
ʟʥʠʞʫʶʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʧʦʟʜʦʚʞʥʽ ʽ ʧʦʧʝʨʝʯʥʽ ʢʦʣʠʚʘʥʥʷ, 
ʱʦ ʦʭʦʨʦʥʷʻ ʢʝʨʥ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ 
ʚʽʜʨʠʚ ʢʝʨʥʘ ʪʘ ʫʪʨʠʤʘʥʥʷ ʡʦʛʦ ʚ ʢʦʣʦʥʢʦʚʽʡ ʪʨʫʙʽ ʧʨʠ 
ʧʽʜʡʦʤʽ ʥʘ ʧʦʚʝʨʭʥʶ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʙʫʨʠʣʴʥʠʭ ʛʦʣʦʚʦʢ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴʩʷ ʨʽʟʮʽ ʜʽʘʤʝʪʨʘʤʠ 8,2 ʤʤ, 10 ʤʤ ʽ 13,44 ʤʤ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʮʽʚ PDC ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤ ʜʦʧʦʤʘʛʘʻ 
ʜʦʩʷʛʪʠ ʚʠʱʦʾ ʤʝʭʘʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʷʢ ʫ ʤôʷʢʠʭ, ʪʘʢ ʽ ʚ 
ʪʚʝʨʜʠʭ ʧʦʨʦʜʘʭ, ʘ ʪʘʢʦʞ ʤʽʮʥʠʭ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʙʨʘʟʠʚʥʠʭ. 
ʇʨʠ ʙʫʨʽʥʥʽ ʪʘʢʠʤʠ ʙʫʨʠʣʴʥʠʤʠ ʛʦʣʦʚʢʘʤʠ ʟʘʚʜʷʢʠ 
ʟʨʽʟʘʥʥ ʁʧʦʨʦʜʠ, ʘ ʥʝ ʩʢʦʣʶʚʘʥʥʷ, ʝʥʝʨʛʽʾ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ 
ʧʦʨʦʜʠ ʧʦʪʨʽʙʥʦ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʟʚʠʯʘʡʥʦʾ ʰʘʨʦʰʢʦʚʦʾ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ. 

ɹʫʨʦʚʽ ʢʦʨʦʥʢʠ. ɼʣʷ ʙʫʨʽʥʥʷ ʢʽʣʴʮʝʚʠʤ ʚʠʙʦʻʤ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʱʝ ʦʜʠʥ ʙʫʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ï ʮʝ ʙʫʨʦʚʽ 
ʢʦʨʦʥʢʠ. ɹʫʨʦʚʽ ʢʦʨʦʥʢʠ ʻ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʽ ʘʣʤʘʟʥʽ. 

ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʙʫʨʦʚʽ ʢʦʨʦʥʢʠ ʤʘʶʪʴ ʨʽʟʮʽ ʟ ʤʝʪʘʣʦ-
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ʢʝʨʘʤʽʯʥʠʭ ʩʧʣʘʚʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʫʨʽʥʥʷ ʧʦʨʽʜ 
ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ. ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʙʫʨʦʚʽ ʢʦʨʦʥʢʠ ʪʘʢʦʞ 
ʧʦʜʽʣʷʪʁʴʩʷ ʥʘ ʚʠʜʠ: ʟʫʙʠʣʴʥʽ, ʩʪʫʧʽʥʯʘʩʪʽ ʽ ʭʨʝʩʪʦʚʽ, 
ʘʨʤʦʚʘʥʽ ʧʣʘʩʪʠʥʢʘʤʠ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. 

ʅʘ ʨʠʩ. 1.30 ʧʦʢʘʟʘʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʢʦʨʦʥʢʠ ʪʠʧʫ ʉʄ, 
ʪʘ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʣʴʥʽ ʢʦʨʦʥʢʠ ʪʠʧʫ ʉɸ 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʽʥʥʷ ʚ ʧʦʨʦʜʘʭ ʤôʷʢʠʭ, 
ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʽ ʪʚʝʨʜʠʭ. 

  

 
    ʘ              ʙ                ʚ                     ʛ 
 

ʈʠʩʫʥʦʢ 1.30 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʢʦʨʦʥʦʢ:  
ʘ ï ʪʠʧ ʉʄ5; ʙ ï ʪʠʧ ʉʄ6; ʚ ï ʪʠʧ ʉɸ4; ʛ ï ʪʠʧ ʉɸ6 

 
ʋ ʢʦʨʦʥʢʘʭ ʪʠʧʫ ʉʄ5 ʽ ʉʄ6 ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʨʽʞʫʯʦʾ 

ʯʘʩʪʠʥʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ (ɺʂ6) ʧʨʠʟʤʘʪʠʯʥʽ ʨʽʟʮʽ 
(ʦʩʥʦʚʥʽ ʽ ʧʽʜʨʽʟʥʽ) ʥʝʚʝʣʠʢʦʛʦ ʧʝʨʝʨʽʟʫ (3ʭ3 ʤʤ), ʘ ʧʦ 
ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʚ ʧʨʦʤʠʚʥʠʭ ʚʽʢʥʘʭ ʚʩʪʘʥʦʚʣʝʥʽ 
ʜʦʜʘʪʢʦʚʽ ʧʽʜʨʽʟʥʽ ʨʽʟʮʽ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʷʢ ʫ ʨʫʡʥʫʚʘʥʥʽ 
ʧʦʨʽʜ ʚʠʙʦʶ, ʪʘʢ ʽ ʚ ʢʘʣʽʙʨʫʚʘʥʥʽ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥʠ. 
ʉʪʫʧʝʥʝʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʮʽʚ ʥʘ ʨʦʙʦʯʠʭ ʣʝʟʘʭ ʧʽʜ 
ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ ʜʦ ʧʣʦʱʠʥʠ ʚʠʙʦʶ ʽ ʨʘʜʽʫʩʘ ʢʦʨʦʥʢʠ 
ʩʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʋ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʣʴʥʠʭ ʢʦʨʦʥʢʘʭ ʪʠʧʫ ʉɸ5 ʽ ʉɸ6 ʜʣʷ 
ʘʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ (ɺʂ6) ʨʽʟʮʽ ʟ 
ʥʝʚʝʣʠʢʦʶ ʧʣʦʱʝʶ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ (1,8 ʤʤ2), 
ʩʢʣʘʜʝʥʽ ʚ ʩʧʝʮʽʘʣʴʥʽ ʧʘʢʝʪʠ ʥʘ ʦʧʦʨʥʠʭ ʧʣʘʩʪʠʥʘʭ, ʽ 
ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʨʽʞʫʯʽʡ ʯʘʩʪʠʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ ʨʽʟʮʽʚ ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʽ ʝʬʝʢʪʠʚʥʦ 
ʨʫʡʥʫʚʘʪʠ ʧʦʨʦʜʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʪʫʧʣʝʥʥʷ ʨʽʞʫʯʠʭ 
ʛʨʘʥʝʡ. 

ʈʦʙʦʯʠʡ ʪʦʨʝʮʴ ʢʦʨʧʫʩʽʚ ʚʩʽʭ ʢʦʨʦʥʦʢ ʨʦʟʯʣʝʥʦʚʘʥʠʡ 
ʧʨʦʤʠʚʥʠʤʠ ʚʽʢʥʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʚʠʥʦʩʫ 
ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ, ʘ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʢʦʨʧʫʩʽʚ 
ʧʨʦʨʽʟʘʥʽ ʰʣʘʤʦʚʽ ʧʘʟʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 
ʚʠʜʘʣʝʥʥʷ ʰʣʘʤʫ ʚ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ. 

ɸʣʤʘʟʥʽ ʙʫʨʦʚʽ ʢʦʨʦʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
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ʙʫʨʽʥʥʷ ʤʽʮʥʠʭ ʩʢʘʣʴʥʠʭ ʧʦʨʽʜ ʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʪʨʴʦʭ 
ʚʠʜʽʚ: ʽʤʧʨʝʛʥʦʚʘʥʽ, ʦʜʥʦʰʘʨʦʚʽ ʪʘ ʙʘʛʘʪʦʰʘʨʦʚʽ. 

ɯʤʧʨʝʛʥʦʚʘʥʽ ʘʣʤʘʟʥʽ ʙʫʨʦʚʽ ʢʦʨʦʥʢʠ (ʨʠʩ. 1.31) ï ʥʘ 
ʷʢʠʭ ʦʙôʻʤʥʽ ʘʣʤʘʟʠ ʟʝʨʥʠʩʪʽʩʪʶ ʚʽʜ ʩʪʘ ʧôʷʪʜʝʩʷʪʠ ʜʦ 
ʧôʷʪʠʩʦʪ ʰʪʫʢ ʥʘ ʢʘʨʘʪ ʨʽʚʥʦʤʽʨʥʦ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʟ 
ʧʦʨʦʰʢʦʚʦʶ ʰʠʭʪʦʶ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʢʦʨʦʥʢʠ. ʊʘʢʦʞ ʜʦ 
ʮʴʦʛʦ ʚʠʜʫ ʚʽʜʥʦʩʷʪʴʩʷ ʢʦʨʦʥʢʠ, ʤʘʪʨʠʮʷ ʷʢʠʭ ʽʤʧʨʝʛʥʦʚʘʥʘ 
ʜʫʞʝ ʜʨʽʙʥʠʤʠ ʩʠʥʪʝʪʠʯʥʠʤʠ ʘʣʤʘʟʘʤʠ. 

ɯʤʧʨʝʛʥʦʚʘʥʽ ʢʦʨʦʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʫʨʽʥʥʷ 
ʥʘʡʤʽʮʥʽʰʠʭ, ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʽʜ. 

 

 
 

ʈʠʩʫʥʦʢ 1.31 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʽʤʧʨʝʛʥʦʚʘʥʠʭ ʘʣʤʘʟʥʠʭ 
ʢʦʨʦʥʦʢ ʟ ʨʽʟʥʠʤ ʪʠʧʦʤ ʤʘʪʨʠʮʽ ʟʘ ʩʢʣʘʜʦʤ ʽ ʢʦʥʩʪʨʫʢʮʽʻʶ 

  

ʆʜʥʦʰʘʨʦʚʽ ʘʣʤʘʟʥʽ ʢʦʨʦʥʢʠ (ʨʠʩ. 1.32) ï ʮʝ ʪʘʢʽ 
ʢʦʨʦʥʢʠ, ʚ ʷʢʠʭ ʘʣʤʘʟʠ ʟʝʨʥʠʩʪʽʩʪʶ ʚʽʜ 10 ʜʦ 90 ʰʪʫʢ ʥʘ 
ʢʘʨʘʪ (0,2 ʛ) ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʘ ʦʩʦʙʣʠʚʦʶ, ʧʝʚʥʦʶ ʩʭʝʤʦʶ, 
ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʫ ʨʽʚʥʦʤʽʮʥʽʩʪʴ ʨʦʙʦʯʦʛʦ ʪʦʨʮʷ 
ʢʦʨʦʥʢʠ, ʧʨʠ ʮʴʦʤʫ, ʙʣʠʟʴʢʦ ʰʽʩʪʜʝʩʷʪʠ ʚʽʜʩʦʪʢʽʚ ʘʣʤʘʟʽʚ 
ʘʨʤʫʶʪʴ ʨʦʙʦʯʠʡ ʪʦʨʝʮʴ ʢʦʨʦʥʢʠ, ʘ ʙʣʠʟʴʢʦ ʩʦʨʦʢʘ 
ʚʽʜʩʦʪʢʽʚ ʙʽʣʴʰʠʭ ʽ ʷʢʽʩʥʽʰʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʙʦʢʦʚʠʭ 
ʩʪʽʥʢʘʭ ʢʦʨʦʥʢʠ ʷʢ ʧʽʜʨʽʟʥʽ. ʊʘʢʽ ʘʣʤʘʟʥʽ ʢʦʨʦʥʢʠ ʤʦʞʫʪʴ 
ʤʘʪʠ ʜʦ ʜʚʘʥʘʜʮʷʪʠ ʧʨʦʤʠʚʥʠʭ ʢʘʥʘʚʦʢ. 

 

 
 

ʈʠʩʫʥʦʢ 1.32 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʦʜʥʦʰʘʨʦʚʠʭ ʘʣʤʘʟʥʠʭ 
ʢʦʨʦʥʦʢ ʟ ʨʽʟʥʠʤ ʧʨʦʬʽʣʝʤ ʤʘʪʨʠʮʽ 
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1.3.4 ɺʽʜʙʽʨ ʢʝʨʥʫ ʚ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 
 

ʆʪʨʠʤʘʪʠ ʨʝʘʣʴʥʫ ʤʦʜʝʣʴ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʧʣʘʩʪʘ 
ʪʘ ʨʦʜʦʚʠʱʘ ʽ ʦʮʽʥʠʪʠ ʢʦʣʝʢʪʦʨʥ̔ ʚʣʘʩʪʠʚʦʩʪ ̔ʧʣʘʩʪʘ ʤʦʞʥʘ 
ʥʘ ʦʩʥʦʚʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʘʟʢʽʚ ʢʝʨʥʘ ï 
ʚʘʞʣʠʚʦʛʦ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʨʩʴʢʠʭ 
ʧʦʨʽʜ ʽ ʥʘʬʪʦʛʘʟʦʥʘʩʠʯʝʥʽʩʪʴ ʧʣʘʩʪʘ. ɺʽʜʙʽʨ ʢʝʨʥʫ ï ʮʝ 
ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʰʣʷʭʦʤ ʧʽʜʡʦʤʫ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʶ, ʟʘ 
ʤʦʞʣʠʚʦʩʪʽ, ʥʝʫʰʢʦʜʞʝʥʦʛʦ, ʽʟ ʟʙʝʨʝʞʝʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ 
ʬʽʟʠʯʥʠʤʠ ʽ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʨʘʟʢʘ ʧʦʨʦʜʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʝʨʥʫ ʽ ʡʦʛʦ ʚʽʜʙʽʨ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 
ʚʠʥʦʩʫ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧʦʥʦʚʦʢ 
ʢʝʨʥʦʚʽʜʙʽʨʥʠʭ (ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʭ) ʧʨʠʩʪʨʦʾʚ. ɯʩʥʫʶʪʴ 
ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʢʦʤʧʦʥʦʚʦʢ ʽ ʚʠʢʦʥʘʥʥʷ ʧʨʠʩʪʨʦʾʚ. 

ʂʝʨʥʦʧʨʠʡʤʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʢʝʨʥʦʧʨʠʡ-
ʤʘʣʴʥʠʤ ʘʙʦ ʢʦʣʦʥʢʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ) ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 
ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʡʦʤ, ʚʽʜʨʠʚ ʚʽʜ ʤʘʩʠʚʫ 
ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʽ ʟʙʝʨʝʞʝʥʥʷ ʢʝʨʥʘ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʽ ʧʽʜ 
ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʘʞ ʜʦ ʚʠʣʫʯʝʥʥʷ ʡʦʛʦ ʥʘ 
ʧʦʚʝʨʭʥʶ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʥʝʩʧʦʪʚʦʨʝʥ ̔ʛʝʦʣʦʛʽʯʥ,̔ ʭʽʤʽʯʥ ̔
ʪʘ ʽʥʰ ̔ʜʘʥ̔ ʧʨʦ ʧʦʨʦʜʫ, ʯʘʩʪʦ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʽ 
ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʪʽʣʴʢʠ 
ʚʠʩʦʢʠʡ ʚʠʥʦʩ ʢʝʨʥʘ, ʘʣʝ ʡ ʟʘʭʠʱʘʶʪʴ ʡʦʛʦ  ʩʪʨʫʢʪʫʨʫ ʚʽʜ 
ʨʫʡʥʽʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʚʽʙʨʘʮʽʾ ʪʦʱʦ. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 
ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ: ʈ1, ʈ2 ï ʜʣʷ ʨʦʪʦʨʥʦʛʦ ʙʫʨʽʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʟʽ 
ʟʥʽʤʥʠʤʠ ʽ ʟ ʥʝʟʥʽʤʥʠʤʠ ʢʝʨʥʦʧʨʠʡʤʘʯʘʤʠ; ʊ1, ʊ2 ï ʜʣʷ 
ʪʫʨʙʽʥʥʦʛʦ ʙʫʨʽʥʥʷ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦ ʟʽ ʟʥʽʤʥʠʤʠ ʽ 
ʥʝʟʥʽʤʥʠʤʠ ʢʝʨʥʦʧʨʠʡʤʘʯʘʤʠ. 

ʂʦʣʦʥʢʦʚʽ ʜʦʣʦʪʘ ʽʟ ʟʥʽʤʥʦʶ ʛʨʫʥʪʦʥʦʩʢʦʶ 
ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʥʽʤʘʪʠ ʛʨʫʥʪʦʥʦʩʢʫ ʟ ʢʝʨʥʦʤ ʙʝʟ ʧʽʜʡʦʤʫ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. ɼʣʷ ʮʴʦʛʦ ʚ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ ʩʧʫʩʢʘʶʪʴ 
ʢʘʥʘʪʦʤ ʫʣʦʚʣʶʚʘʯ, ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʚʠʪʷʛʫʶʪʴ ʟ 
ʢʦʣʦʥʢʦʚʦʛʦ ʥʘʙʦʨʫ ʛʨʫʥʪʦʥʦʩʢʫ ʽ ʧʽʜʥʽʤʘʶʪʴ ʾʾ ʥʘ 
ʧʦʚʝʨʭʥʶ. ʇʦʪʽʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʩʘʤʠʡ ʫʣʦʚʣʶʚʘʯ, 
ʩʧʫʩʢʘʶʪʴ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʢʦʨʧʫʩʽ ʢʦʣʦʥʢʦʚʦʛʦ ʥʘʙʦʨʫ 
ʧʦʨʦʞʥʶ ʛʨʫʥʪʦʥʦʩʢʫ ʽ ʙʫʨʽʥʥʷ ʟ ʚʽʜʙʦʨʦʤ ʢʝʨʥʘ ʧʨʦʚʦʜʷʪʴ 
ʜʘʣʽ. ʂʦʣʦʥʢʦʚʽ ʜʦʣʦʪʘ ʽʟ ʟʥʽʤʥʦʶ ʛʨʫʥʪʦʥʦʩʢʦʶ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ, ʘ ʟ ʥʝʟʥʽʤʥʦʶ 
ʛʨʫʥʪʦʥʦʩʢʦʶ ï ʧʨʠ ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ. 

ʉʫʯʘʩʥʽ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʚʠʛʦʪʦʚʣʷʶʪʴ 
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ʪʨʴʦʭ ʪʠʧʽʚ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʜʙʦʨʫ ʢʝʨʥʘ ʟ ʤʘʩʠʚʫ 
ʱʽʣʴʥʠʭ ʧʦʨʽʜ; ʚ ʪʨʽʱʠʥʫʚʘʪʠʭ ʘʙʦ ʧʝʨʝʤʝʞʦʚʘʥʠʭ ʟʘ 
ʱʽʣʴʥʽʩʪʶ ʽ ʪʚʝʨʜʽʩʪʶ ʧʦʨʦʜʘʭ; ʫ ʩʠʧʫʯʠʭ ʧʦʨʦʜʘʭ, ʷʢʽ 
ʣʝʛʢʦ ʨʫʡʥʫʶʪʴʩʷ ʡ ʨʦʟʤʠʚʘʶʪʴʩʷ ʧʨʦʤʠʚʥʦʶ ʨʽʜʠʥʦʶ. 

ʂʝʨʥʦʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦ ʾ ʧʝʨʰʦʛʦ ʪʠʧʫ ʚʠʛʦʪʦʚ-
ʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʦʜʚʽʡʥʦʛʦ ʢʦʣʦʥʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʟ 
ʛʨʫʥʪʦʥʦʩʢʦʶ, ʽʟʦʣʴʦʚʘʥʦ  ʁʚʽʜ ʧʦʪʦʢʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʽ 
ʪʘʢʠʤ, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʢʦʨʧʫʩʦʤ ʧʨʠʩʪʨʦʶ. ɼʦ 
ʮʴʦʛʦ ʪʠʧʫ ʥʘʣʝʞʠʪʴ ʢʦʣʦʥʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ñʅʘʜʨʘò. 

ʇʨʠʩʪʨʦʾ ʜʨʫʛʦʛʦ ʪʠʧʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʢʝʨʥʦʧʨʠʡ-
ʤʘʯʝʤ, ʷʢʠʡ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ, ʧʽʜʚʽʰʝʥʠʤ ʥʘ ʦʜʥʦʤʫ ʘʙʦ 
ʜʝʢʽʣʴʢʦʭ ʧʽʜʰʠʧʥʠʢʘʭ, ʽ ʟ ʥʘʜʽʡʥʠʤʠ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘʤʠ ʽ 
ʢʝʨʥʦʫʪʨʠʤʫʚʘʯʘʤʠ. 

ʇʨʠʩʪʨʽʡ ʪʨʝʪʴʦʛʦ ʪʠʧʫ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʫ ʛʝʨʤʝʪʠ-
ʟʘʮʽʶ ʢʝʨʥʘ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʚ 
ʢʽʥʮʽ ʙʫʨʽʥʥʷ. ɼʦ ʥʠʭ ʥʘʣʝʞʠʪʴ ʧʨʠʩʪʨʽʡ ʟ ʝʣʘʩʪʠʯʥʠʤ 
ʢʝʨʥʦʧʨʠʡʤʘʯʝʤ. 

ʂʝʨʥʦʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʨʽʟʥʦʚʠʜʫ ʈ2 ʚʠʛʦʪʦʚʣʷʶʪʴ 
ʚʩʽʭ ʪʨʴʦʭ ʪʠʧʽʚ, ʘ ʽʥʰʽ ʨʽʟʥʦʚʠʜʠ ï ʦʜʥʦʛʦ-ʜʚʦʭ ʪʠʧʽʚ. 

ʂʦʣʦʥʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ñʅʘʜʨʘò ʨʦʟʨʦʙʣʝʥʠʡ 
ɺʩʝʨʦʩʽʡʩʴʢʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʙʫʨʦʚʦʾ 
ʪʝʭʥʽʢʠ (ɺʅɼɯɹʊ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ, ʪʨʴʦʭ ʽ ʙʽʣʴʰʝ ʩʝʢʮʽʡ 
ʜʦʚʞʠʥʦʶ ʧʦ 5 ʤ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʢʦʨʧʫʩ, ʚʝʨʭʥʽʡ ʽ 
ʥʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʢʠ ʽ ʛʨʫʥʪʦʥʦʩʢʘ, ʟʽʙʨʘʥʘ, ʷʢ ʽ ʢʦʨʧʫʩ, ʟ 
ʜʝʢʽʣʴʢʦʭ ʩʝʢʮʽʡ, ʟôʻʜʥʘʥʠʭ ʤʫʬʪʦʶ-ʮʝʥʪʨʘʪʦʨʦʤ. ɺ 
ʦʩʪʘʥʥʽʡ ʟʤʦʥʪʦʚʘʥʠʡ ʢʝʨʥʦʫʪʨʠʤʫʚʘʯ, ʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 
ʛʨʫʥʪʦʥʦʩʢʠ ï ʢʦʤʧʣʝʢʪ ʢʝʨʥʦʚʽʜʨʠʚʘʯʽʚ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ 
ʛʨʫʥʪʦʥʦʩʢʠ ʤʽʩʪʠʪʴ ʚʫʟʦʣ ʧʽʜʚʽʩʢʠ ʟ ʛʚʠʥʪʦʤ, ʛʘʡʢʦʶ ʪʘ 
ʬʽʢʩʘʪʦʨʦʤ ʽ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 
ʟʤʽʥʥʦʛʦ ʛʥʽʟʜʘ-ʩʽʜʣʘ ʽ ʢʫʣʽ. ʇʨʠʩʪʨʽʡ ñʅʘʜʨʘò ʟʘʚʜʷʢʠ 
ʪʝʦʨʝʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ ʩʝʢʮʽʡ ʜʦʟʚʦʣʷʻ ʚʽʜʽʙʨʘʪʠ 
ʢʝʨʥ ʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʽʡʢʦʩʪʽ ʙʫʨʠʣʴʥʠʭ 
ʛʦʣʦʚʦʢ. 

ɼʣʷ ʚʽʜʙʦʨʫ ʢʝʨʥʘ ʧʨʠʟʥʘʯʝʥʽ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʽ 
ʧʨʠʩʪʨʦʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʙʫʨʽʥʥʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 
ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ. ɯʩʥʫʶʪʴ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ 
ʚʠʢʦʥʘʥʥʷ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ: ʜʣʷ ʥʝʫʩʢʣʘʜ-
ʥʝʥʠʭ ʫʤʦʚ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ; ʜʣʷ ʫʤʦʚ ʙʫʨʽʥʥʷ ʚ ʩʠʧʢʠʭ, 
ʩʣʘʙʦ ʟʮʝʤʝʥʪʦʚʘʥʠʭ ʽ ʪʨʽʱʠʥʫʚʘʪʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ; ʜʣʷ 
ʙʫʨʽʥʥʷ ʚ ʫʩʢʣʘʜʥʝʥʠʭ ʦʩʠʧʘʤʠ ʡ ʦʙʚʘʣʘʤʠ ʫʤʦʚʘʭ; ʜʣʷ 
ʙʫʨʽʥʥʷ ʚ ʫʤʦʚʘʭ, ʫʩʢʣʘʜʥʝʥʠʭ ʧʨʦʷʚʘʤʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʪʘ 
ʧʦʛʣʠʥʘʥʥʷʤʠ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʚ ʧʦʨʦʜʘʭ ʟ ʚʠʩʦʢʠʤʠ 
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ʢʦʣʝʢʪʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʦʱʦ. 
ʂʝʨʥʦʧʨʠʡʤʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʚʠʛʦʪʦʚʣʷʶʪʴ ʷʢ ʫ 

ʦʜʥʦʩʝʢʮʽʡʥʦʤʫ, ʪʘʢ ʽ ʫ ʜʚʦ- ʽ ʪʨʠʩʝʢʮʽʡʥʦʤʫ ʚʠʢʦʥʘʥʥʽ. 
ɿʘʛʘʣʴʥʽ ʚʠʛʣʷʜʠ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʙʽʣʴʰʦʩʪʽ 
ʩʝʨʽʡ ʦʜʥʦʪʠʧʥʽ 

ʅʘ ʨʠʩ. 1.33 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʦʛʦ 
ʧʨʠʩʪʨʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ɺʅɼɯɹʊ. 

 

 
  

ʈʠʩʫʥʦʢ 1.33 ï ʉʭʝʤʘ ʢʝʨʥʦʧʨʠʡʤʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ɺʅɼɯɹʊ: 
1 ï ʨʝʛʫʣʶʚʘʣʴʥʘ ʛʦʣʦʚʢʘ; 2 ï ʢʫʣʷ; 3 ï ʚʫʟʦʣ ʧʽʜʰʠʧʥʠʢʽʚ;  

4 ï ʢʦʨʧʫʩ; 5 ï ʢʝʨʥʦʧʨʠʡʤʘʯ 
 

ʂʝʨʥʦʧʨʠʡʤʘʯ ʚʛʦʨʽ ʧʽʜʚʽʰʝʥʠʡ ʥʘ ʨʝʛʫʣʶʚʘʣʴʥʽʡ 
ʛʦʣʦʚʮʽ 1 ʽ ʦʩʥʘʱʝʥʠʡ ʚʫʟʣʦʤ ʧʽʜʰʠʧʥʠʢʽʚ 3, ʱʦ ʟʘʧʦʙʽʛʘʻ 
ʡʦʛʦ ʦʙʝʨʪʘʥʥʶ, ʘ ʚʥʠʟʫ ʦʩʥʘʱʝʥʠʡ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘʤʠ 
ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʮʘʥʛʦʚʽ ʽ ʧʝʣʶʩʪʢʦʚʽ ʚ ʨʽʟʥʦʤʫ 
ʧʦʻʜʥʘʥʥʽ). ʉʫʪʪʻʚʦʶ ʧʝʨʝʚʘʛʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ 
ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʶʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ 1 
ʧʦʪʨʽʙʥʦʛʦ ʧʨʦʤʽʞʢʫ ʤʽʞ ʙʘʰʤʘʢʦʤ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ ʽ 
ʙʫʨʠʣʴʥʦʶ ʛʦʣʦʚʢʦʶ ʙʝʟ ʚʠʡʤʘʥʥʷ ʢʝʨʥʦʧʨʠʡʤʘʯʘ ʽ ʡʦʛʦ 
ʧʽʜʚʽʩʢʠ, ʱʦ ʟʘʦʱʘʜʞʫʻ ʯʘʩ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ ʥʘ ʙʫʨʦʚʽʡ ʽ 
ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʢʫ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ. ʂʦʨʧʫʩ 4 ʪʘ 
ʢʝʨʥʦʧʨʠʡʤʘʯ 5 ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʩʫʮʽʣʴʥʦʪʷʛʥʫʪʠʭ 
ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙ. ʉʧʝʮʽʘʣʴʥʘ ʦʙʨʦʙʢʘ ʢʦʨʧʫʩʘ 
ʟʥʠʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʽ ʧʽʜʚʠʱʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 
ʟôʻʜʥʘʥʴ. ʂʦʥʩʪʨʫʢʮʽʷ ʚʫʟʣʘ ʧʽʜʰʠʧʥʠʢʽʚ 3 ʧʽʜʚʽʩʢʠ 
ʟʘʧʦʙʽʛʘʻ ʦʙʝʨʪʘʥʥʶ ʢʝʨʥʦʧʨʠʡʤʘʯʘ. 

ʅʘ ʨʠʩ. 1.34 ʧʦʢʘʟʘʥʦ ʢʝʨʥʦʚʽʜʙʽʨʥʠʡ ʩʥʘʨʷʜ 
ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ ñʀʥʪʝʨʚʘʣò ʜʣʷ ʚʽʜʙʦʨʫ ʢʝʨʥʘ ʚ 
ʩʚʝʨʜʣʦʚʠʥʘʭ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 139,7 ʤʤ ʜʦ 295,3 ʤʤ (ʈʦʩʽʷ). 
ɺʠʨʦʙʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʽ ʥʘʜʽʡʥʽʩʪʶ ʫ 
ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ɿʘʧʦʙʽʞʥʠʡ ʧʝʨʝʭʽʜʥʠʢ 1 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 
ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʣʦʥʢʦʚʦʾ ʪʨʫʙʠ ʟ ʢʝʨʥʦʚʽʜʙʽʨʥʦʛʦ ʩʥʘʨʷʜʫ, ʚ 
ʨʘʟʽ ʧʨʠʭʚʘʪʘ ʡʦʛʦ ʚ ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʽʥ ʪʘʢʦʞ 
ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʝ ʚʽʜʜʽʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʾ 
ʪʨʫʙʠ ʧʨʠ ʨʦʟʙʠʨʘʥʥʽ. 
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ʈʠʩʫʥʦʢ 1.34 ï ʉʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ 

ʢʝʨʥʦʚʽʜʙʽʨʥʦʛʦ ʩʥʘʨʷʜʘ ɺɸʊ ñʀʥʪʝʨʚʘʣò: 
1 ï ʟʘʧʦʙʽʞʥʠʡ ʧʝʨʝʭʽʜʥʠʢ; 2,6 ï ʩʪʘʙʽʣʽʟʘʪʦʨʠ; 

3 ï ʚʫʟʦʣ ʧʽʜʚʽʩʢʠ; 4 ï ʚʥʫʪʨʽʰʥʷ ʪʨʫʙʘ; 
5 ï ʟʦʚʥʽʰʥʷ ʪʨʫʙʘ; 7 ï ʚʫʟʦʣ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ; 

8 ï ʙʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ 
 

ʉʪʘʙʽʣʽʟʘʪʦʨ 2 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
ʮʝʥʪʨʫʚʘʥʥʷ ʢʝʨʥʦʚʽʜʙʽʨʥʦʛʦ ʩʥʘʨʷʜʘ ʚ 
ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʉʪʘʙʽʣʽʟʘʮʽʷ ʩʥʘʨʷʜʘ 
ʟʘʙʝʟʧʝʯʫʻ: 

- ʤʽʥʽʤʘʣʴʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʢʝʨʥʘ ʧʨʠ 
ʡʦʛʦ ʟʘʭʦʜʽ ʫ ʚʥʫʪʨʽʰʥʶ ʪʨʫʙʫ, ʱʦ 
ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʙʦʨʫ ʢʝʨʥʘ; 

- ʟʙʽʣʴʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ  ʰʚʠʜʢʦʩʪʽ 
ʧʨʦʭʦʜʢʠ; 

- ʤʽʥʽʤʘʣʴʥʝ ʟʥʦʰʫʚʘʥʥʷ ʙʫʨʛʦʣʦʚʢʠ; 
- ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ; 
- ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʫʪʘ ʥʘʭʠʣʫ ʩʪʦʚʙʫʨʘ 

ʩʚʝʨʜʣʦʚʠʥʠ; 
- ʟʙʝʨʝʞʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʪʦʚʙʫʨʘ 

ʩʚʝʨʜʣʦʚʠʥʠ. 
ɺʫʟʦʣ ʧʽʜʚʽʩʢʠ 3 ʟôʻʜʥʫʻ ʚʥʫʪʨʽʰʥʶ 

ʪʨʫʙʫ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʪʨʫʙʦʶ ʯʝʨʝʟ ʫʧʦʨʥʠʡ 
ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ. ʇʽʜʰʠʧʥʠʢ ʟʘʧʦ-
ʙʽʛʘʻ ʦʙʝʨʪʘʥʥʶ ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʠ, ʷʢʘ 
ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʫʭʦʤʦʶ ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ 
ʢʝʨʥʘ. ʆʙʝʨʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʠ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʢʣʠʥʶʚʘʥʥʷ ʢʝʨʥʘ, ʘ ʦʪʞʝ, 
ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʢʝʨʥʦʚʽʜʙʦʨʫ. 
ʉʠʩʪʝʤʘ ʚʫʟʣʘ ʧʽʜʚʽʩʢʠ, ʜʦʟʚʦʣʷʻ 
ʧʨʦʤʠʚʥʽʡ ʨʽʜʠʥʽ ʥʘʜʭʦʜʠʪʠ ʟ ʚʥʫʪʨʽʰʥʴʦʾ 
ʪʨʫʙʠ ʚ ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ. ʈʽʜʠʥʘ 
ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʚʥʫʪʨʽʰʥʶ ʪʨʫʙʫ ʜʦ ʧʦʯʘʪ-

ʢʫ ʚʽʜʙʦʨʫ ʢʝʨʥʘ, ʧʨʠ ʮʴʦʤʫ ʰʣʘʤ ʥʝ ʧʦʧʘʜʘʻ ʫ ʚʥʫʪʨʽʰʥʶ 
ʪʨʫʙʫ. ʉʢʠʜʘʥʥʷ ʩʪʘʣʝʚʦʾ ʢʫʣʽ ʫ ʚʽʜʧʦʚʽʜʥʝ ʩʽʜʣʦ ʜʣʷ 
ʧʦʯʘʪʢʫ ʚʽʜʙʦʨʫ ʢʝʨʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʭʦʜʞʝʥʥʷ ʨʦʟʯʠʥʫ ʤʽʞ 
ʟʦʚʥʽʰʥʴʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʫʙʦʶ ʢʦʣʦʥʢʦʚʦʛʦ ʩʥʘʨʷʜʫ. 
ʉʽʜʣʦ ʢʫʣʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʫʟʣʘ ʧʽʜʚʽʩʢʠ. 
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ʈʠʩʫʥʦʢ 1.35 ï ʉʭʝʤʘ 
ʢʦʤʧʦʥʫʚʘʥʥʷ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ, 
ʷʢʠʡ ʤʽʩʪʠʪʴ ʮʘʥʛʦʚʠʡ ʽ 
ʚʘʞʽʣʴʥʠʡ ʢʝʨʥʦʚʽʜʨʠʚʘʯʽ 

 
ɺʥʫʪʨʽʰʥʷ ʪʨʫʙʘ 4 ʟʘʧʦʚʥʶʻʪʴʩʷ ʢʝʨʥʦʤ ʫ ʤʽʨʫ 

ʥʘʜʭʦʜʞʝʥʥʷ ʡʦʛʦ ʫ ʩʥʘʨʷʜ. ɺʥʫʪʨʽʰʥʶ ʪʨʫʙʫ ʧʽʜôʻʜʥʫʶʪʴ 
ʜʦ ʚʫʟʣʘ ʧʽʜʚʽʩʢʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʘʢ, ʱʦʙ ʾʾ ʥʠʞʥʽʡ 
ʢʽʥʝʮʴ ʨʦʟʤʽʱʫʚʘʚʩʷ ʚʩʝʨʝʜʠʥʽ ʙʫʨʛʦʣʦʚʢʠ. 

ʇʨʠʯʦʤʫ, ʤʽʞ ʙʫʨʛʦʣʦʚʢʦʶ ʽ ʥʠʞʥʽʤ ʢʽʥʮʝʤ 
ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʠ ʤʫʩʠʪʴ ʟʘʣʠʰʘʪʠʩʷ ʥʝʚʝʣʠʢʠʡ ʦʩʴʦʚʠʡ ʽ 
ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨʠ. ʆʩʴʦʚʠʡ ʟʘʟʦʨ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʨʽʟʥʠʭ ʜʦʧʫʩʢʽʚ ʚʠʨʦʙʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʾ ʽ 
ʚʥʫʪʨʽʰʥʽʭ ʪʨʫʙ. ʎʝʡ ʜʦʧʫʩʢ ʤʘʻ ʚʠʪʨʠʤʫʚʘʪʠʩʷ ʚ ʟʘʜʘʥʠʭ 
ʤʝʞʘʭ, ʱʦʙ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʚʧʣʠʚ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʥʘ 
ʢʝʨʥ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʚʥʫʪʨʽʰʥʶ ʪʨʫʙʫ. ɺʝʣʠʯʠʥʘ ʦʩʴʦʚʦʛʦ 
ʟʘʟʦʨʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ 
ʟʘʧʦʙʽʞʥʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ ʘʙʦ ʨʝʛʫʣʶʶʯʠʭ ʧʨʦʢʣʘʜʦʢ. 

ɿʦʚʥʽʰʥʷ ʪʨʫʙʘ 5 ʻ ʢʦʨʧʫʩʦʤ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ 
ʢʝʨʥʦʚʽʜʙʽʨʥʦʛʦ ʩʥʘʨʷʜʫ ʽ ʧʝʨʝʜʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʙʝʨʪʘʥʥʷ 
ʽ ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ ʜʦ ʙʫʨʠʣʴʥʦʾ ʛʦʣʦʚʢʠ. 

ɺʫʟʦʣ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ 7 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʛʦ ʪʘ 
ʥʠʞʥʴʦʛʦ ʙʘʰʤʘʢʽʚ ʽ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ. ɺʽʥ ʩʣʫʞʠʪʴ ʜʣʷ 
ʚʽʜʨʠʚʫ ʢʝʨʥʘ ʚʽʜ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʫʪʨʠʤʘʥʥʷ ʡʦʛʦ ʫ 
ʚʥʫʪʨʽʰʥʽʡ ʪʨʫʙʽ. 

ɺʝʨʭʥʽʡ ʙʘʰʤʘʢ ï ʮʝ ʧʝʨʝʭʽʜʥʠʢ, ʷʢʠʡ ʤʦʞʝ ʤʘʪʠ 
ʨʽʟʥʫ ʜʦʚʞʠʥʫ ʜʣʷ ʢʦʤʧʦʥʦʚʦʢ ʟ ʨʽʟʥʦʨʦʟʤʽʨʥʠʤʠ ʥʠʞʥʽʤʠ 
ʙʘʰʤʘʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʫ ʜʦʚʞʠʥʫ ʩʢʣʘʜʘʥʥʷ 
ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ. 
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ʅʠʞʥʽʡ ʙʘʰʤʘʢ ʤʽʩʪʠʪʴ ʢʝʨʥʦʚʽʜʨʠʚʘʯ ʽ ʩʣʫʞʠʪʴ 
ʤʽʩʮʝʤ ʜʣʷ ʚʭʦʜʫ ʢʝʨʥʘ ʫ ʚʥʫʪʨʽʰʥʶ ʪʨʫʙʫ. ʋ ʩʪʘʥʜʘʨʪʥʦʤʫ 
ʢʝʨʥʦʚʽʜʙʽʨʥʦʤʫ ʩʥʘʨʷʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʰʤʘʢ 
ʥʘʧʨʘʚʣʷʶʯʦʛʦ ʪʠʧʫ. 

ʂʝʨʥʦʚʽʜʨʠʚʘʯʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʜʨʠʚʫ ʽ ʫʪʨʠʤʘʥʥʷ 
ʢʝʨʥʘ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 
ɺʽʜʦʤʽ ʢʦʥʩʪʨʫʢʮʽʾ ʮʘʥʛʦʚʦʛʦ ʽ ʚʘʞʽʣʴʥʦʛʦ ʢʝʨʥʦʚʽʜʨʠʚʘʯʽʚ 
ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʽʜʨʠʚʫ ʪʘ ʫʪʨʠʤʘʥʥʷ ʢʝʨʥʘ. ʎʘʥʛʦʚʠʡ 
ʢʝʨʥʦʚʽʜʨʠʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʽ ʟ ʤʦʥʦʣʽʪʥʠʤʠ 
ʧʦʨʦʜʘʤʠ. ɺʽʥ ʤʘʻ ʥʘʧʨʘʚʣʝʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʢʦʩʫ 
ʧʨʠ ʦʩʴʦʚʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʚ ʙʘʰʤʘʢʫ. 

ɺʘʞʽʣʴʥʠʡ ʢʝʨʥʦʚʽʜʨʠʚʘʯ ʩʣʫʞʠʪʴ ʜʣʷ ʚʽʜʨʠʚʫ ʪʘ 
ʫʪʨʠʤʘʥʥʷ ʢʝʨʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʩʝʨʝʜʥʽʤʠ ʽ ʤôʷʢʠʤʠ 
ʧʦʨʦʜʘʤʠ. ɺʘʞʽʣʴʥʠʡ ʢʝʨʥʦʚʽʜʨʠʚʘʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʦʡʤʠ ʽ 
ʨʦʟʤʽʱʝʥʠʭ ʫ ʥʽʡ ʧʽʜʧʨʫʞʠʥʝʥʠʭ ʚʘʞʝʣʽʚ. 

ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʮʘʥʛʦʚʦʛʦ ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ, ʘ 
ʪʘʢʦʞ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʚʘʞʝʣʽʚ ʥʘʧʣʘʚʣʝʥʘ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. 
ʂʦʤʧʦʥʫʚʘʥʥʷ ʢʝʨʥʦʚʽʜʨʠʚʘʯʽʚ ʧʝʨʝʚʘʞʥʦ ʤʽʩʪʠʪʴ ʽ 
ʮʘʥʛʦʚʠʡ ʽ ʚʘʞʽʣʴʥʠʡ ʢʝʨʥʦʚʽʜʨʠʚʘʯʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʥʘʜʽʡʥʽʩʪʴ ʚʠʥʦʩʫ ʢʝʨʥʘ ʚ ʨʽʟʥʠʭ ʟʘ ʪʚʝʨʜʽʩʪʶ ʽ ʫʤʦʚʘʭ 
ʚʽʜʙʦʨʫ ʢʝʨʥʘ. 

ʅʘ ʨʠʩ. 1.35 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʢʦʤʧʦʥʫʚʘʥʥʷ 
ʢʝʨʥʦʚʽʜʨʠʚʘʯʘ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʮʘʥʛʦʚʠʡ ʽ ʚʘʞʽʣʴʥʠʡ 
ʢʝʨʥʦʚʽʜʨʠʚʘʯʽ. 

ʂʦʥʩʝʨʚʘʮʽʷ ʢʝʨʥʘ ï ʮʝ ʧʨʦʮʝʜʫʨʘ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ     
ʧʨʠ     ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ. ɼʣʷ ʮʴʦʛʦ ʢʝʨʥ ʨʦʟʨʽʟʘʶʪʴ ʥʘ ʩʝʢʮʽʾ 
ʧʦ 1 ʤ, ʚʠʜʘʣʷʶʪʴ  ʧʨʦʤʠʚʥʫ  ʨʽʜʠʥʫ (ʨʠʩ. 1.36). 

ʇʽʩʣʷ, ʥʘ ʪʦʨʮʽ ʩʝʢʮʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʨʠʰʢʠ. 
ʇʽʜʛʦʪʦʚʣʶʶʪʴ ʩʫʤʽʰ ʛʽʧʩʫ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʘ 
ʟʘʧʦʚʥʶʶʪʴ ʩʝʢʮʽʶ ʟʥʠʟʫ ʜʦʚʝʨʭʫ,  ʚʠʪʽʩʥʷʶʯʠ  ʨʝʰʪʢʠ 
ʨʽʜʠʥʠ. ʊʨʫʙʢʠ ʤʘʨʢʫʶʪʴ ʽ  ʧʘʢʫʶʪʴ  ʫ  ʷʱʠʢʠ  ʜʣʷ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 1.36 ï ʉʭʝʤʘ 

ʢʦʥʩʝʨʚʘʮʽʾ ʢʝʨʥʘ 
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1.4 ɹʋʈʀʃʔʅɸ ʂʆʃʆʅɸ 
 
1.4.1 ʉʢʣʘʜ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
 
ɹʫʨʠʣʴʥʘ ʢʦʣʦʥʘ (ʨʠʩ. 1.37) ʟôʻʜʥʫʻ ʜʦʣʦʪʦ (ʚʠʙʽʡʥʠʡ 

ʜʚʠʛʫʥ ʽ ʜʦʣʦʪʦ) ʟ ʥʘʟʝʤʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ (ʚʝʨʪʣʶʛʦʤ) ʽ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʜʫʯʦʾ ʪʨʫʙʠ 4, ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ 8 ʽ 
ʢʦʤʧʦʥʦʚʢʠ ʥʠʟʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ (ʂʅɹʂ). ʂʅɹʂ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ ï 
ʢʘʣʽʙʨʘʪʦʨʘʤʠ, ʮʝʥʪʨʘʪʦʨʘʤʠ, ʩʪʘʙʽʣʽʟʘʪʦʨʘʤʠ, ʨʦʟʰʠʨʶ-
ʚʘʯʘʤʠ, ʤʘʭʦʚʠʢʘʤʠ, ʦʙʚʘʞʥʝʥʠʤʠ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ 
(ʆɹʊ) ʪʦʱʦ. 

 
 
 
 
 
 
 
 
 
 
ʈʠʩʫʥʦʢ 1.37 ï ɹʫʨʠʣʴʥʘ ʢʦʣʦʥʘ: 

1 ï ʥʽʧʝʣʴʥʘ ʯʘʩʪʠʥʘ ʩʪʦʚʙʫʨʘ ʚʝʨʪʣʶʛʘ; 
2 ï ʧʝʨʝʭʽʜʥʠʢ ʚʝʨʪʣʶʛʘ; 
3 ï ʚʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʢ; 

4 ï ʚʝʜʫʯʘ ʪʨʫʙʘ; 
5 ï ʥʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʢ; 

6 ï ʟʘʧʦʙʽʞʥʠʡ ʧʝʨʝʭʽʜʥʠʢ; 
7 ï ʤʫʬʪʘ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ; 
8 ï ʧʝʨʰʘ ʙʫʨʠʣʴʥʘ ʪʨʫʙʘ; 

9 ï ʥʽʧʝʣʴ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ; 
10 ï ʟôʻʜʥʫʚʘʣʴʥʘ ʤʫʬʪʘ; 

11 ï ʧʝʨʝʭʽʜʥʠʢ; 
12 ï ʚʝʨʭʥʷ ʦʙʚʘʞʥʝʥʘ ʙʫʨʠʣʴʥʘ ʪʨʫʙʘ;  
13 ï ʥʠʞʥʷ ʦʙʚʘʞʥʝʥʘ ʙʫʨʠʣʴʥʘ  ʪʨʫʙʘ; 

14 ï ʜʦʣʦʪʦ 
 

 
ɺʝʨʭʥʷ ʦʙʚʘʞʥʝʥʘ ʙʫʨʠʣʴʥʘ ʪʨʫʙʘ 12 ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ 

ʙʫʨʠʣʴʥʦʾ ʪʨʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʭʽʜʥʠʢʘ 11, ʘ ʥʠʞʥʷ 13 ï 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʭʽʜʥʠʢʘ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʜʦʣʦʪʘ (ʧʨʠ 
ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ) ʘʙʦ ʚʘʣʘ ʚʠʙʽʡʥʦʛʦ ʜʚʠʛʫʥʘ ʟ ʜʦʣʦʪʦʤ 
(ʧʨʠ ʙʫʨʽʥʥʽ ʪʫʨʙʦʙʫʨʦʤ, ʛʚʠʥʪʦʚʠʤ ʜʚʠʛʫʥʦʤ ʯʠ 
ʝʣʝʢʪʨʦʙʫʨʦʤ). 
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ɹʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʦʙʝʨʪʦʚʦʛʦ 
ʤʦʤʝʥʪʫ ʜʦʣʦʪʫ ʧʨʠ ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ, ʽ ʩʧʨʠʡʥʷʪʪʷ 
ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ ʙʫʨʽʥʥʽ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ; 
ʧʽʜʚʝʜʝʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʜʦ ʚʠʙʽʡʥʦʛʦ ʜʚʠʛʫʥʘ (ʧʨʠ 
ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ, ʘʙʦ ʙʫʨʽʥʥʽ ʛʚʠʥʪʦʚʠʤ ʜʚʠʛʫʥʦʤ), ʜʦ 
ʜʦʣʦʪʘ ʽ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ (ʧʨʠ ʚʩʽʭ ʩʧʦʩʦʙʘʭ ʙʫʨʽʥʥʷ); 
ʤʦʥʪʘʞʘ ʦʢʨʝʤʠʭ ʩʝʢʮʽʡ ʧʽʜʚʝʜʝʥʥʷ ʩʪʨʫʤʫ (ʧʨʠ ʙʫʨʽʥʥʽ 
ʝʣʝʢʪʨʦʙʫʨʦʤ); ʩʪʚʦʨʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ; ʧʽʜʡʦʤʫ ʽ 
ʩʧʫʩʢʫ ʜʦʣʦʪʘ, ʪʫʨʙʦʙʫʨʘ, ʝʣʝʢʪʨʦʙʫʨʘ; ʧʨʦʚʝʜʝʥʥʷ 
ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ (ʧʨʦʨʦʙʣʝʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ ʽ ʧʨʦʤʠʚʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʽʚ, ʣʦʚʠʣʴʥʠʭ ʨʦʙʽʪ ʪʦʱʦ). 

ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʤʽʩʪʠʪʴ ʚʝʜʫʯʫ 
ʪʨʫʙʫ 4, ʷʢʘ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʥʽʧʝʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ 
ʚʝʨʪʣʶʛʘ 1 ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʭʥʴʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ 3 ʽ 
ʧʝʨʝʭʽʜʥʠʢʘ ʚʝʨʪʣʶʛʘ 2. ɺʝʜʫʯʘ ʪʨʫʙʘ 4 ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ 
ʧʝʨʰʦʾ ʙʫʨʠʣʴʥʦʾ ʪʨʫʙʠ 8 ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʞʥʴʦʛʦ 
ʧʝʨʝʭʽʜʥʠʢʘ 5 ʚʝʜʫʯʦʾ ʪʨʫʙʠ, ʟʘʧʦʙʽʞʥʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ 6 ʽ 
ʤʫʬʪʠ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ 7. ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ 8 ʟʛʚʠʥʯʫʶʪʴʩʷ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ, ʷʢʽ 
ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʜʝʪʘʣʝʡ (ʤʫʬʪʠ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ 7 ʽ 
ʥʽʧʝʣʷ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ 9), ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟôʻʜʥʫʚʘʣʴʥʠʭ ʤʫʬʪ 10. ʆɹʊ 12 ʽ 13 ʟʛʚʠʥʯʫʶʪʴʩʷ ʫ ʚʠʧʘʜʢʫ 
ʦʜʥʘʢʦʚʦʾ ʧʨʠʻʜʥʫʚʘʣʴʥʦʾ ʥʘʨʽʟʽ ʥʽʧʝʣʷ ʽ ʤʫʬʪʠ. ʋ ʽʥʰʠʭ 
ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʟôʻʜʥʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. 
ɽʣʝʤʝʥʪʠ ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ 
ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ ʩʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚʦʾ ʽ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ. ʇʨʠ 
ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʩʽ ʝʣʝʤʝʥʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʽʜʜʘʶʪʴʩʷ 
ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ. 

 

 

1.4.2 ʋʤʦʚʠ ʨʦʙʦʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
 

ʋʤʦʚʠ ʨʦʙʦʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʨʠ ʨʦʪʦʨʥʦʤʫ 
ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ ʽ ʧʨʠ ʙʫʨʽʥʥʽ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʨʽʟʥʽ. 

ʇʨʠ ʨʦʪʦʨʥʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ, ʷʢʘ ʧʝʨʝʜʘʻ 
ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʨʦʪʦʨʘ ʜʦ ʜʦʣʦʪʘ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ, 
ʟʘʟʥʘʻ ʮʽʣʦʛʦ ʨʷʜʫ ʥʘʚʘʥʪʘʞʝʥʴ. ʗʢʱʦ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʥʝ 
ʪʦʨʢʘʻʪʴʩʷ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ, ʚʦʥʘ ʟʘʟʥʘʻ 
ʪʽʣʴʢʠ ʩʠʣ ʨʦʟʪʷʛʫ, ʷʢʽ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʫʤʫ ʙʽʣʷ ʚʝʨʪʣʶʛʘ. 
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ʋ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʨʦʟʪʷʛʥʫʪʘ, ʘ ʥʠʞʥʷ, ʷʢʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʚʠʙʽʡ ï 
ʩʪʠʩʥʫʪʘ. ʆʪʞʝ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʧʨʠ ʙʫʨʽʥʥʽ ʦʜʥʦʯʘʩʥʦ 
ʟʘʟʥʘʻ ʜʽʾ ʩʠʣ ʨʦʟʪʷʛʫ ʽ ʩʪʠʩʢʫ, ʘ ʪʦʤʫ ʧʽʜʜʘʻʪʴʩʷ 
ʥʘʧʨʫʞʝʥʥʷʤ ʨʦʟʪʷʛʫ ʽ ʩʪʠʩʢʫ. 

ʆʢʨʽʤ ʥʘʧʨʫʞʝʥʴ ʨʦʟʪʷʛʫ ʽ ʩʪʠʩʢʫ ʧʨʠ ʧʝʨʝʜʘʯʽ 
ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʨʦʪʦʨʘ ʜʦ ʜʦʣʦʪʘ, ʚ ʙʫʨʠʣʴʥʽʡ 
ʢʦʣʦʥʽ ʚʠʥʠʢʘʶʪʴ ʥʘʧʨʫʞʝʥʥʷ ʢʨʫʯʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ 
ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʫʩʪʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʪʘʢʦʞ 
ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ, ʚʽʜ ʜʽʾ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ, ʱʦ 
ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʽʜ ʫʩʪʷ ʜʦ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ. ɼʦ ʪʦʛʦ ʞ ʱʝ 
ʜʽʶʪʴ ʩʠʣʠ ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʨʽʜʠʥʠ ʚ ʢʘʥʘʣʽ ʢʦʣʦʥʠ ʽ 
ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʆʜʥʦʯʘʩʥʘ ʜʽʷ ʥʘ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ 
ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʩʠʣ ʫʩʢʣʘʜʥʶʻ ʫʤʦʚʠ ʾʾ ʨʦʙʦʪʠ ʧʨʠ 
ʨʦʪʦʨʥʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ 
ʘʚʘʨʽʾ ʟ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ, ʙʫʨʠʣʴʥʠʤʠ ʟʘʤʢʘʤʠ ʪʘ 
ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. 

ɸʚʘʨʽʾ ʧʨʠ ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʚ 
ʦʩʥʦʚʥʦʤʫ, ʯʝʨʝʟ ʧʦʣʦʤʢʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʚʥʘʩʣʽʜʦʢ 
ʚʪʦʤʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʥʘʨʽʟʥʠʭ ʟôʻʜʥʘʥʴ, ʟʚʘʨʶʚʘʣʴʥʠʭ 
ʰʚʽʚ, ʤʘʪʝʨʽʘʣʫ ʪʨʫʙʥʦʾ ʯʘʩʪʠʥʠ ʽ ʧʨʠʻʜʥʫʚʘʣʴʥʠʭ 
ʝʣʝʤʝʥʪʽʚ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʙʽʡʥʠʤ ʜʚʠʛʫʥʦʤ 
(ʪʫʨʙʦʙʫʨʦʤ, ʛʚʠʥʪʦʚʠʤ ʜʚʠʛʫʥʦʤ ʘʙʦ ʝʣʝʢʪʨʦʙʫʨʦʤ) ʫʤʦʚʠ 
ʨʦʙʦʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʶʪʴʩʷ. ɺʦʥʘ ʚ 
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʦʙʝʨʪʘʻʪʴʩʷ ʽ ʪʦʤʫ ʟʘʟʥʘʻ ʪʽʣʴʢʠ 
ʥʘʚʘʥʪʘʞʝʥʴ ʨʦʟʪʷʛʫ ʽ ʩʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʜʽʾ ʨʝʘʢʪʠʚʥʦʛʦ 
ʤʦʤʝʥʪʫ ʚʠʙʽʡʥʦʛʦ ʜʚʠʛʫʥʘ. ʈʝʘʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʤʘʻ 
ʥʝʟʥʘʯʥʫ ʚʝʣʠʯʠʥʫ ʽ ʪʦʤʫ ʚ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʥʠʤ 
ʤʦʞʥʘ ʥʝʭʪʫʚʘʪʠ. 

ʆʪʞʝ, ʙʫʨʽʥʥʷ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 
ʧʦʥʠʟʠʣʦ ʚʠʤʦʛʠ ʜʦ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. ɺʠʷʚʠʣʦʩʷ 
ʤʦʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʪʨʫʙ ʟ 
ʤʝʥʰʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ, ʱʦ ʟʤʝʥʰʠʣʦ ʚʠʪʨʘʪʫ ʤʝʪʘʣʫ, ʘ 
ʦʪʞʝ ʽ ʟʤʝʥʰʠʣʦ ʾʾ ʚʘʨʪʽʩʪʴ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʻ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ʧʨʠ ʙʫʨʽʥʥʽ ʧʦʭʠʣʦ 
ʩʢʝʨʦʚʘʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʏʠʩʣʦ ʘʚʘʨʽʡ ʟ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ 
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ʾʾ ʨʦʙʦʪʠ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʟʘʚʞʜʠ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ 
ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ. ɺʦʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʯʝʨʝʟ 
ʧʨʠʭʚʘʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ ʨʦʟʤʠʚ ʥʘʨʽʟʥʠʭ ʟôʻʜʥʘʥʴ ʪʘ 
ʩʪʽʥʦʢ ʪʨʫʙ. 

ʆʜʥʘʢ, ʧʦʧʨʠ ʟʛʘʜʘʥʽ ʧʝʨʝʚʘʛʠ ʙʫʨʽʥʥʷ ʚʠʙʽʡʥʠʤʠ 
ʜʚʠʛʫʥʘʤʠ, ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʚʩʝ ʞ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ 
ʨʦʪʦʨʥʠʡ ʩʧʦʩʽʙ (ʧʦʥʘʜ 90 % ʦʙʩʷʛʫ ʙʫʨʦʚʠʭ ʨʦʙʽʪ 
ʚʠʢʦʥʫʻʪʴʩʷ ʮʠʤ ʩʧʦʩʦʙʦʤ). ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʘʤʽʪʠʣʘʩʷ 
ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʨʦʪʦʨʥʦʛʦ ʙʫʨʽʥʥʷ ʽ ʚ ʋʢʨʘʾʥʽ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʨʦʪʦʨʥʦʛʦ ʩʧʦʩʦʙʫ, ʥʘʧʨʠʢʣʘʜ, 
ʧʝʨʝʜ ʪʫʨʙʽʥʥʠʤ ï ʥʝʟʘʣʝʞʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʣʠʢʠʭ 
ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʫ ʥʘ ʜʦʣʦʪʽ, ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʭʦʜʢʠ ʟʘ 
ʨʝʡʩ ʜʦʣʦʪʘ ʫ ʟʚôʷʟʢʫ ʟ ʤʝʥʰʠʤʠ ʯʘʩʪʦʪʘʤʠ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ 
ʪʦʱʦ. 

 
 

1.4.3 ɽʣʝʤʝʥʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
 

ɺʝʜʫʯʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʢʚʘʜʨʘʪʥʦʛʦ ʽ 
ʰʝʩʪʠʛʨʘʥʥʦʛʦ   ʧʝʨʝʨʽʟʫ.   ɺʝʜʫʯʘ   ʪʨʫʙʘ   ʩʢʣʘʜʘʻʪʴʩʷ   ʟ   
ʢʚʘʜʨʘʪʥʦʾ (ʨʠʩ. 1.38) ʘʙʦ ʰʝʩʪʠʛʨʘʥʥʦʾ ʪʦʚʩʪʦʩʪʽʥʥʦʾ 
ʰʪʘʥʛʠ 2 ʟ ʧʨʦʰʠʪʠʤ, ʘʙʦ ʧʨʦʩʚʝʨʜʣʝʥʠʤ ʢʘʥʘʣʦʤ, 
ʚʝʨʭʥʴʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ 1 ʜʣʷ ʟôʻʜʥʘʥʥʷ ʟ ʚʝʨʪʣʶʛʦʤ ʽ 
ʥʠʞʥʴʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ 3. 

ɼʣʷ ʟʘʭʠʩʪʫ ʥʘʨʽʟʽ ʥʠʞʥʴʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ ʚʽʜ 
ʟʥʦʰʫʚʘʥʥʷ ʧʨʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʟʛʚʠʥʯʫʚʘʥʥʽ ʽ 
ʨʦʟʛʚʠʥʯʫʚʘʥʥʽ (ʧʽʜ ʯʘʩ ʥʘʨʦʱʫʚʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ) ʽ 
ʧʨʠ ʉʇʆ, ʥʘ ʥʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʢ ʥʘʛʚʠʥʯʫʶʪʴ ʟʘʧʦʙʽʞʥʠʡ 
ʧʝʨʝʭʽʜʥʠʢ (ʜʠʚ. ʧʦʟ. 6 ʥʘ ʨʠʩ. 1.37), ʷʢʠʡ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ 
ʧʝʨʰʦʾ ʤʫʬʪʠ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ (ʜʠʚ. ʨʠʩ. 1.37, ʧʦʟ. 7). 
ʆʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʨʦʪʦʨʘ ʚʝʜʫʯʽʡ 
ʙʫʨʠʣʴʥʽʡ ʪʨʫʙʽ ʟʘʚʜʷʢʠ ʟʘʪʠʩʢʘʯʘʤ, ʷʢʽ ʚʩʪʘʚʣʷʶʪʴʩʷ ʚ 
ʨʦʪʦʨ. ɼʣʷ ʢʦʞʥʦʛʦ ʨʦʟʤʽʨʫ ʚʝʜʫʯʦʾ ʪʨʫʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʚʽʜʧʦʚʽʜʥʽ ʟʘʪʠʩʢʘʯʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʾʡ ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʘʪʠʩʷ 
ʫʟʜʦʚʞ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʅʘ ʨʠʩ. 1.39 ʧʦʢʘʟʘʥʦ ʪʨʫʙʠ ʙʫʨʠʣʴʥʽ ʚʝʜʫʯʽ 
ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʯʽʨʥʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ɼʇ) ñɿʘʚʦʜ ʆɹ̔ɺʊò 
ɺɸʊ ñʉʫʤʩʴʢʝ ʅɺʆ ʽʤ. ʄ. ɺ. ʌʨʫʥʟʝò 
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ʈʠʩʫʥʦʢ 1.38 ï ɺʝʜʫʯ ̔ʙʫʨʠʣʴʥ ̔ʪʨʫʙʠ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ:  
ʘ ï ʢʦʥʩʪʨʫʢʮʽʷ; ʙ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʤʧʣʝʢʪʫ ʰʪʘʥʛ 

1 ï ʚʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʢ; 
2 ï ʪʦʚʩʪʦʩʪʽʥʥʘ ʰʪʘʥʛʘ; 
3 ï ʥʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʢ; 
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ʈʠʩʫʥʦʢ 1.39 ï ʊʨʫʙʠ ʙʫʨʠʣʴʥʽ ʚʝʜʫʯʽ ʚʠʨʦʙʥʠʮʪʚʘ ɼʇ ñɿʘʚʦʜ 
ʆɹ̔ɺʊò ɺɸʊ ñʉʫʤʩʴʢʝ ʅɺʆ ʽʤ. ʄ. ɺ. ʌʨʫʥʟʝò: 

ʘ ï ʪʨʫʙʘ ʙʫʨʠʣʴʥʘ ʚʝʜʫʯʘ ʢʚʘʜʨʘʪʥʘ ʪʠʧʫ ʂ  
(D=146,1 ʽ 196,9 ʤʤ, d = 44,5é101,6 ʤʤ, D1 = 104,8é 203,2 

ʤʤ, ʘ = 76,2é 155,0 ʤʤ); 
ʙ ï ʪʨʫʙʘ ʙʫʨʠʣʴʥʘ ʚʝʜʫʯʘ ʰʝʩʪʠʛʨʘʥʥʘ ʪʠʧʫ ʐ  
(D = 146,1 ʽ 196,9 ʤʤ, d = 44,5é88,9 ʤʤ,  
D1 = 104,8é 177,8 ʤʤ, ʘ = 88,9é 152,4 ʤʤ) 

 

ʉʪʘʣʝʚʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʽʟʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ (ʨʠʩ. 1.40): 

 
                  ʘ                                       ʙ 

   
                            ʚ             ʛ 
ʈʠʩʫʥʦʢ 1.40 ï ɹʫʨʠʣʴʥʽ ʩʪʘʣʝʚʽ ʪʨʫʙʠ ʽ ʟôʻʜʥʫʚʘʣʴʥʽ  

ʤʫʬʪʠ ʜʦ ʥʠʭ:  
ʘ ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ (ʪʨʫʙʘ ɺ); 

ʙ ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ (ʪʨʫʙʘ ʅ); ʚ ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ 
ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ ʽ ʢʦʥʽʯʥʠʤʠ ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʧʦʷʩʢʘʤʠ (ʪʨʫʙʘ 

ɺʂ); ʛ ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ ʽ ʢʦʥʽʯʥʠʤʠ 
ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʧʦʷʩʢʘʤʠ (ʪʨʫʙʘ ʅʂ); 1 ï ʢʽʥʝʮʴ ʙʫʨʠʣʴʥʦʾ ʪʨʫʙʠ; 

2 ï ʟôʻʜʥʫʚʘʣʴʥʘ ʤʫʬʪʘ 
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- ʪʠʧʫ 1 ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ ʽ 
ʥʘʛʚʠʥʯʝʥʠʤʠ ʟʘʤʢʘʤʠ ʥʘ ʪʨʫʙʥʫ ʢʦʥʽʯʥʫ ʥʘʨʽʟʴ ʪʨʠʢʫʪʥʦʛʦ 
ʧʨʦʬʽʣʶ (ʪʨʫʙʠ ɺ, ʨʠʩ. 1.40, ʘ); 

- ʪʠʧʫ 2 ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ ʽ 
ʥʘʛʚʠʥʯʝʥʠʤʠ ʟʘʤʢʘʤʠ ʥʘ ʪʨʫʙʥʫ ʢʦʥʽʯʥʫ ʥʘʨʽʟʴ ʪʨʠʢʫʪʥʦʛʦ 
ʧʨʦʬʽʣʶ (ʪʨʫʙʠ ʅ, ʨʠʩ. 1.40, ʙ); 

- ʪʠʧʫ 3 ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ ʽ 
ʢʦʥʽʯʥʠʤʠ ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʧʦʷʩʢʘʤʠ (ʪʨʫʙʠ ɺʂ, ʨʠʩ. 1.40, 
ʚ) ʽ ʥʘʛʚʠʥʯʝʥʠʤʠ ʟʘʤʢʘʤʠ ʥʘ ʪʨʫʙʥʫ ʢʦʥʽʯʥʫ ʥʘʨʽʟʴ 
ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ; 

- ʪʠʧʫ 4 ï ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ ʽ ʢʦʥʽʯʥʠʤʠ 
ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʧʦʷʩʢʘʤʠ (ʪʨʫʙʠ ʅʂ, ʨʠʩ. 1.40, ʛ) ʽ 
ʥʘʛʚʠʥʯʝʥʠʤʠ ʟʘʤʢʘʤʠ ʥʘ ʪʨʫʙʥʫ ʢʦʥʽʯʥʫ ʥʘʨʽʟʴ 
ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʶ; 

- ʟ ʚʥʫʪʨʽʰʥʴʦʶ (ʪʨʫʙʠ ʇɺ, ʨʠʩ. 1.41, ʘ), 
ʢʦʤʙʽʥʦʚʘʥʦʶ ʚʩʝʨʝʜʠʥʫ ʽ ʥʘʟʦʚʥʽ (ʪʨʫʙʠ ʇʂ, ʨʠʩ. 1.41, ʙ) 
ʪʘ ʟʦʚʥʽʰʥʴʦʶ ʚʠʩʘʜʢʦʶ (ʪʨʫʙʠ ʇʅ, ʨʠʩ. 1.41, ʚ) ʽ 
ʧʨʠʚʘʨʝʥʠʤʠ ʧʦ ʚʠʩʘʜʮʽ ʟʘʤʢʘʤʠ (ʜʠʚ. ʨʠʩ. 1.43). 

 

 
               ʘ                  ʙ                      ʚ 
 

ʈʠʩʫʥʦʢ 1.41 ï ʂʽʥʮʽ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʜʣʷ ʧʨʠʚʘʨʥʠʭ ʥʽʧʝʣʽʚ ʽ 
ʤʫʬʪ: ʘ ï ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʚʠʩʘʜʢʦʶ (ʪʨʫʙʘ ʇɺ); 

ʙ ï ʟ ʢʦʤʙʽʥʦʚʘʥʦʶ ʚʩʝʨʝʜʠʥʫ ʽ ʥʘʟʦʚʥʽ ʚʠʩʘʜʢʦʶ (ʪʨʫʙʘ ʇʂ); 
ʚ ï ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʚʠʩʘʜʢʦʶ (ʪʨʫʙʘ ʇʅ) 

 

ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ 
(ʪʨʫʙʠ ɺ, ɻʆʉʊ 631ï75) ʤʘʶʪʴ ʢʦʥʫʩʥʫ ʜʨʽʙʥʫ ʪʨʫʙʥʫ 
ʥʘʨʽʟʴ. ɺʠʩʘʜʢʘ ʚʩʝʨʝʜʠʥʫ ʥʘ ʢʽʥʮʷʭ ʪʨʫʙʠ ʟʤʝʥʰʫʻ ʾʾ 
ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ. ɿôʻʜʥʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʟ 
ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.42. 
ɿôʻʜʥʫʶʪʴʩʷ ʪʘʢʽ ʪʨʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ 
(ʨʠʩ. 1.42, ʘ) ʘʙʦ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʤʫʬʪ (ʨʠʩ. 1.42, ʙ). ɼʦʚʞʠʥʘ 
ʪʨʫʙ ʩʪʘʥʦʚʠʪʴ 6, 8 ʽ 11,5 ʤ, ʘ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ 60, 73, 89 ʽ 
102 ʤʤ. 

ʊʨʫʙʠ ʜʽʘʤʝʪʨʘʤʠ 114, 127, 140 ʽ 168 ʤʤ ʤʘʶʪʴ 
ʜʦʚʞʠʥʫ 11,5 ʤ. 

ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʪʨʫʙ ɺ ʻ ʥʠʟʴʢʘ ʩʪʘʪʠʯʥʘ ʤʽʮʥʽʩʪʴ 
ʥʘ ʨʦʟʨʠʚ ʧʦ ʪʨʫʙʥʽʡ ʥʘʨʽʟʽ. 
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                      ʘ                                              ʙ 

ʈʠʩʫʥʦʢ 1.42 ï ɿôʻʜʥʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʟ ʚʠʩʘʜʞʝʥʠʤʠ 
ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ:  

ʘ ï ʟôʻʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ; ʙ ï ʟôʻʜʥʘʥʥʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʟôʻʜʥʫʚʘʣʴʥʠʭ ʤʫʬʪ 

 
ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ 

(ʪʨʫʙʠ ʅ, ɻʆʉʊ 631ï75) ʤʘʶʪʴ ʪʘʢʫ ʞ ʥʘʨʽʟʴ, ʷʢ ʽ ʪʨʫʙʠ ʟ 
ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ. ɺʠʩʘʜʢʘ ʥʘʟʦʚʥʽ  ʜʦʟʚʦʣʷʻ 
ʤʘʪʠ ʦʜʥʘʢʦʚʠʡ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʪʨʫʙʠ, 
ʱʦ ʧʦʣʽʧʰʫʻ ʛʽʜʨʘʚʣʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʮʠʭ ʪʨʫʙ, 
ʧʦʨʽʚʥʶʶʯʠ ʟ ʪʨʫʙʘʤʠ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ, 
ʦʩʢʽʣʴʢʠ ʟʥʠʞʫʶʪʴʩʷ ʚʪʨʘʪʠ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʽʚ ʧʨʠ 
ʧʨʦʭʦʜʞʝʥʥʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ ʙʫʨʠʣʴʥʽʡ ʢʦʣʦʥʽ. 

ʎʽ ʪʨʫʙʠ ʟôʻʜʥʫʶʪʴʩʷ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟôʻʜʥʫʚʘʣʴʥʠʭ ʤʫʬʪ ʘʙʦ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ. ɺʦʥʠ ʤʘʶʪʴ ʪʘʢʫ 
ʞ ʜʦʚʞʠʥʫ, ʱʦ ʽ ʪʨʫʙʠ  ʟ  ʚʠʩʘʜʞʝʥʠʤʠ  ʚʩʝʨʝʜʠʥʫ  ʢʽʥʮʷʤʠ.  
ɿʘʚʦʜʠ  ʚʠʧʫʩʢʘʶʪʴ ʪʨʫʙʠ ʜʽʘʤʝʪʨʘʤʠ 60, 73, 89, 102, 114 ʽ 
140 ʤʤ. 

ʉʧʦʯʘʪʢʫ ʮʽ ʪʨʫʙʠ ʧʨʠʟʥʘʯʘʣʠʩʷ ʜʣʷ ʙʫʨʽʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʙʫʨʘ. ʇʨʠ ʮʴʦʤʫ 
ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ ʧʦʪʨʽʙʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʪʨʫʙʘʭ ʰʠʨʦʢʦʛʦ ʽ 
ʦʜʥʘʢʦʚʦʛʦ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʢʘʥʘʣʫ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʤʦʥʪʘʞ ʢʘʙʝʣʶ ʽ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ. ʇʨʦʪʝ ʜʦʩʚʽʜ ʧʦʢʘʟʘʚ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 
ʪʨʫʙ ʽ ʧʨʠ ʪʫʨʙʽʥʥʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ. 

ʊʨʫʙʠ ʅ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʠʩʦʢʦʶ ʚʪʦʤʥʦʶ 
ʤʽʮʥʽʩʪʶ ʥʘ ʟʥʘʢʦʟʤʽʥʥʠʡ ʟʛʠʥ ʧʦ ʚʧʘʜʠʥʽ ʦʩʪʘʥʥʴʦʾ ʥʠʪʢʠ 
ʪʨʫʙʥʦʾ ʢʦʥʽʯʥʦʾ ʥʘʨʽʟʽ. 

ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʚʩʝʨʝʜʠʥʫ ʢʽʥʮʷʤʠ ʽ 
ʢʦʥʽʯʥʠʤʠ ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʧʦʷʩʢʘʤʠ (ʪʨʫʙʠ ɺʂ, ɻʆʉʊ 
631ï75) ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ ʟôʻʜʥʘʥʥʷ 
ñʪʨʫʙʘ-ʟʘʤʦʢò ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʛʦ ʢʦʥʽʯʥʦʛʦ ʩʪʘʙʽʣʽʟʫʶʯʦʛʦ 
ʧʦʷʩʢʘ ʽ ʫʧʦʨʥʦʛʦ ʫʩʪʫʧʫ ʥʘ ʪʦʨʮʽ ʪʨʫʙʠ. ʊʨʫʙʠ ɺʂ ʤʘʶʪʴ 
ʟʜʘʪʥʽʩʪʴ ʧʽʜʚʠʱʝʥʦʾ ʩʪʘʪʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʨʠʚ ʟʘʚʜʷʢʠ 
ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʽʡ ʥʘʨʽʟʽ ʟôʻʜʥʘʥʥʷ ñʪʨʫʙʘ-ʟʘʤʦʢò. 

ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ ʽ 
ʢʦʥʽʯʥʠʤʠ ʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʧʦʷʩʢʘʤʠ (ʪʨʫʙʠ ʅʂ, ɻʆʉʊ 
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631ï75) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʚʪʦʤʥʦʶ ʤʽʮʥʽʩʪʶ 
ʟôʻʜʥʘʥʥʷ ñʪʨʫʙʘ-ʟʘʤʦʢò (ʧʦʨʽʚʥʶʶʯʠ ʟ ʪʨʫʙʘʤʠ ʅ). 

ɹʫʨʠʣʴʥʽ ʪʨʫʙʠ ʟ ʚʠʩʘʜʞʝʥʠʤʠ ʢʽʥʮʷʤʠ ʽ 
ʧʨʠʚʘʨʝʥʠʤʠ ʜʦ ʥʠʭ ʟʘʤʢʘʤʠ (ʪʨʫʙʠ ʇʂ, ʇɺ ʽ ʇʅ, ɻʆʉʊ 
ʈ50278ï92) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʦʙʝʨʪʦʚʦʛʦ ʙʫʨʽʥʥʷ ʽ 
ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʰʣʷʭʦʤ ʧʨʠʚʘʨʶʚʘʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 
ʤʘʰʠʥʘʭ ʜʦ ʪʨʫʙʥʠʭ ʟʘʛʦʪʦʚʦʢ ʛʦʪʦʚʠʭ ʥʽʧʝʣʽʚ ʽ ʤʫʬʪ ʜʣʷ 
ʦʪʨʠʤʘʥʥʷ ʫʧʦʨʥʦʛʦ ʟʘʤʢʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʨʫʙ ʟ ʢʦʤʙʽʥʦʚʘʥʦʶ ʚʠʩʘʜʢʦʶ ʻ ʪʝ, ʱʦ 
ʚʦʥʠ ʤʘʶʪʴ ʧʣʘʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʚʠʩʘʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ʪʨʫʙʠ 
ʜʦ ʛʣʘʜʢʦʾ ʯʘʩʪʠʥʠ ʽ ʤʝʥʰʽ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ. ʂʨʽʤ ʪʦʛʦ, 
ʪʘʢʽ ʪʨʫʙʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ ʥʘ ʟʛʠʥ ʟʚʘʨʥʦʛʦ 
ʟôʻʜʥʘʥʥʷ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʥʝʤʘʻ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ 
ʥʘʧʨʫʞʝʥʴ. 

ʅʘ ʨʠʩ. 1.43 ʧʦʢʘʟʘʥʘ ʙʫʨʠʣʴʥʘ ʪʨʫʙʘ ʟ ʧʨʠʚʘʨʝʥʠʤʠ 
ʥʽʧʝʣʝʤ ʽ ʤʫʬʪʦʶ. ʊʨʫʙʠ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʜʦʚʞʠʥʫ 
12 ʽ 8 ʤ ʽ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ 168, 146, 127 ʽ 114 ʤʤ. ʆʪʞʝ, 
ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘʢʠʭ ʪʨʫʙ ʩʚʽʯʘ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʝʥʘ ʟ 
ʜʚʦʭ 12-ʤ ʘʙʦ ʪʨʴʦʭ 8-ʤ ʪʨʫʙ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʢʦʞʥʦʤʫ 
ʟôʻʜʥʘʥʥʽ ʟʘʤʽʩʪʴ ʪʨʴʦʭ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʫʧʦʨʥʦʛʦ ʥʘʨʽʟʥʦʛʦ 
ʟôʻʜʥʘʥʥʷ. 
 

 
 
ʈʠʩʫʥʦʢ 1.43 ï ɹʫʨʠʣʴʥʘ ʪʨʫʙʘ ʟ ʧʨʠʚʘʨʝʥʠʤʠ ʥʽʧʝʣʝʤ ʽ 

ʤʫʬʪʦʶ 
 

ʋ ʧʨʦʮʝʩʽ ʩʧʫʩʢʫ ʽ ʧʽʜʡʦʤʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
ʥʝʜʦʮʽʣʴʥʦ ʟʛʚʠʥʯʫʚʘʪʠ ʽ ʨʦʟʛʚʠʥʯʫʚʘʪʠ ʚʩʽ ʪʨʫʙʠ, ʟ ʷʢʠʭ 
ʩʢʣʘʜʝʥʘ ʢʦʣʦʥʘ. ʅʘʙʘʛʘʪʦ ʰʚʠʜʰʝ ʟʜʽʡʩʥʶʶʪʴʩʷ ʉʇʆ ʧʨʠ 
ʨʦʟʛʚʠʥʯʫʚʘʥʥʽ ʘʙʦ ʟʛʚʠʥʯʫʚʘʥʥʽ ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ ʪʨʫʙ. 
ʂʦʤʧʣʝʢʪ ʪʘʢʠʭ ʪʨʫʙ ʥʘʟʠʚʘʻʪʴʩʷ ʩʚʽʯʝʶ, ʷʢʘ ʤʦʞʝ ʤʘʪʠ 
ʨʽʟʥʫ ʜʦʚʞʠʥʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʩʦʪʠ ʙʫʨʦʚʦʾ ʚʝʞʽ. 

ɺʠʩʦʪʘ ʙʫʨʦʚʦʾ ʚʝʞʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʝʢʪʥʦʾ ʛʣʠʙʠʥʠ 
ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʩʷʛʘʻ ʜʦ 58 ʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʪʠ ʩʚʽʯʽ 
ʟʘʚʜʦʚʞʢʠ ʙʣʠʟʴʢʦ 24 ʘʙʦ 36 ʤ. ʆʩʢʽʣʴʢʠ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ 
ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʚʞʠʥʦʶ 6, 8 ʽ 12 ʤ, ʪʦ 24-ʤʝʪʨʦʚʘ ʩʚʽʯʘ 
ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʝʥʘ ʟ ʯʦʪʠʨʴʦʭ ʪʨʫʙ ʟʘʚʜʦʚʞʢʠ 6 ʤ, ʪʨʴʦʭ 
ʪʨʫʙ ʟʘʚʜʦʚʞʢʠ 8 ʤ ʘʙʦ ʟ ʜʚʦʭ ʪʨʫʙ ʟʘʚʜʦʚʞʢʠ 12 ʤ. 

ɼʣʷ ʟôʻʜʥʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ 
ʦʩʥʦʚʥʽ ʪʠʧʠ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ: ɿʅ ï ʟ ʜʽʘʤʝʪʨʦʤ 
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ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʟʘ  ʜʽʘʤʝʪʨ  ʧʨʦʭʽʜʥʦʛʦ  
ʦʪʚʦʨʫ  ʚʠʩʘʜʞʝʥʠʭ  ʢʽʥʮʽʚ (ʨʠʩ. 1.44, ʘ); ɿʐ ï ʟ ʜʽʘʤʝʪʨʦʤ 
ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʙʣʠʟʴʢʠʤ ʜʦ ʜʽʘʤʝʪʨʘ ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ 
ʚʠʩʘʜʞʝʥʠʭ  ʢʽʥʮʽʚ  (ʨʠʩ.  1.44,  ʙ); ɿʋ ï ʟʽ ʟʙʽʣʴʰʝʥʠʤ 
ʜʽʘʤʝʪʨʦʤ ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ (ʨʠʩ. 1.44, ʚ). 

ʂʨʽʤ ʪʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʤʢʠ ʪʠʧʫ: ɿʇ ï ʟʘʤʢʠ 
ʧʨʠʚʘʨʥʽ (ʨʠʩ. 1.44, ʛ); ɿʐʂ ï ʟ ʜʽʘʤʝʪʨʦʤ ʧʨʦʭʽʜʥʦʛʦ 
ʦʪʚʦʨʫ ʙʣʠʟʴʢʠʤ ʜʦ ʜʽʘʤʝʪʨʘ ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʚʠʩʘʜʞʝʥʠʭ 
ʢʽʥʮʽʚ ʪʘ ʢʦʥʽʯʥʠʤ ʨʦʟʪʦʯʝʥʥʷʤ, ɿʋʂ ï ʟʽ ʟʙʽʣʴʰʝʥʠʤ 
ʜʽʘʤʝʪʨʦʤ ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʪʘ ʢʦʥʽʯʥʠʤ ʨʦʟʪʦʯʝʥʥʷʤ. 

ɿʘʤʢʠ ʪʠʧʽʚ ɿʅ, ɿʐ, ʽ ɿʋ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 
ʟôʻʜʥʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ɺ; ɿʐ, ɿʋ ï ʜʣʷ ʪʨʫʙ ʅ; ɿʐʂ, 
ɿʋʂ ï ʜʣʷ ʪʨʫʙ ɺʂ; ɿʋʂ ï ʜʣʷ ʪʨʫʙ ʅʂ. 

ɿʘʤʢʠ ʪʠʧʫ ɿʋ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʧʨʠ 
ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ, ʙʫʨʽʥʥʽ ʛʚʠʥʪʦʚʠʤ 
ʜʚʠʛʫʥʦʤ ʽ ʝʣʝʢʪʨʦʙʫʨʦʤ. 

 

 
                 ʘ                                          ʙ 

 
              ʚ                                       ʛ 

ʈʠʩʫʥʦʢ 1.44 ï ɹʫʨʠʣʴʥʽ ʟʘʤʢʠ:  
ʘ ï ʪʠʧ ɿʅ; ʙ ï ʪʠʧ ɿʐ; ʚ ï ʪʠʧ ɿʋ; ʛ ï ʪʠʧ ɿʇ; 1 ï ʥʘʨʽʟʴ ʪʨʫʙʥʘ; 

2 ï ʥʘʨʽʟʴ ʟʘʤʢʦʚʘ 
 

ɿʘʤʢʠ ʧʨʠʚʘʨʥʽ ɿʇ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʠʚʘʨʶʚʘʥʥʷ ʜʦ 
ʚʠʩʘʜʞʝʥʠʭ ʢʽʥʮʽʚ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʛʽʜʥʦ 
ʟ ɻʆʉʊ 27834-95 ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʫʯʘʩʥʽʡ 
ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ.  

ʅʽʧʝʣʴ ʽ ʤʫʬʪʘ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ ʟôʻʜʥʫʶʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʦʥʽʯʥʦʾ ʟʘʤʢʦʚʦʾ ʥʘʨʽʟʽ ʚʝʣʠʢʦʛʦ ʢʨʦʢʫ ʽ 
ʢʦʥʫʩʥʦʩʪʽ, ʘ ʟôʻʜʥʘʥʥʷ ʮʠʭ ʜʝʪʘʣʝʡ ʜʦ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ï ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʪʨʫʙʥʦʾ ʥʘʨʽʟʽ ʤʝʥʰʦʛʦ ʢʨʦʢʫ ʽ ʢʦʥʫʩʥʦʩʪʽ. 

ʈʦʟʛʣʷʥʫʪʽ ʪʠʧʠ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ ʟʦʚʥʽ ʜʫʞʝ ʧʦʜʽʙʥʽ 
ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ (ʨʠʩ. 1.45). 
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ʈʠʩʫʥʦʢ 1.45 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ: 

1 ï ʥʽʧʝʣʴ; 2 ï ʤʫʬʪʘ 
 

ɿʘʤʢʦʚʘ ʥʘʨʽʟʴ ʜʦʟʚʦʣʷʻ ʙʘʛʘʪʦ ʨʘʟ ʟʛʚʠʥʯʫʚʘʪʠ ʽ 
ʨʦʟʛʚʠʥʯʫʚʘʪʠ ʩʚʽʯʽ ʟ ʤʘʣʦʶ ʚʠʪʨʘʪʦʶ ʯʘʩʫ ʪʘ ʟʤʝʥʰʝʥʠʤ ʾʭ 
ʟʥʦʰʫʚʘʥʥʷʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ ʜʣʷ ʟôʻʜʥʘʥʥʷ 
ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʥʝ ʪʽʣʴʢʠ ʧʨʠʩʢʦʨʶʻ ʉʇʆ, ʘʣʝ ʽ ʟʘʧʦʙʽʛʘʻ 
ʧʝʨʝʜʯʘʩʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ: ʟʘ ʥʘʷʚʥʦʩʪʽ 
ʟʘʤʢʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʢʣʶʯʘʤʠ ʟʘʭʦʧʣʶʶʪʴʩʷ ʥʝ ʙʫʨʠʣʴʥʽ 
ʪʨʫʙʠ, ʘ ʥʽʧʝʣʴ ʽ ʤʫʬʪʘ ʟʘʤʢʘ. ʊʦʤʫ ʜʣʷ ʪʨʫʙ ʥʠʟʴʢʠʭ ʛʨʫʧ 
ʤʽʮʥʦʩʪʽ ʙʫʨʠʣʴʥʽ ʟʘʤʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʷʢʽʩʥʽʰʦʛʦ ʤʝʪʘʣʫ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʮʥʝʥʥʷ 
ʥʘʨʽʟʽ ʟôʻʜʥʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ ʥʘʢʘʪʫʚʘʥʥʷ ʚʧʘʜʠʥ 
ʥʘʨʽʟʽ, ʥʘʥʝʩʝʥʥʷ ʘʥʪʠʟʘʜʠʨʥʠʭ ʧʦʢʨʠʪʪʽʚ ʪʦʱʦ. 

ʅʘ ʨʠʩ. 1.46 ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʩ ʟʤʽʮʥʝʥʥʷ ʥʘʢʘʪʫʚʘʥʥʷʤ 
ʚʧʘʜʠʥ ʥʘʨʽʟʽ ʟʘʤʢʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʪʘ ʥʘʥʝʩʝʥʥʷ ʟʘʭʠʩʥʦʛʦ 
ʧʦʢʨʠʪʪʷ. 

 

 
                       ʘ                  ʙ                         ʚ 

 

ʈʠʩʫʥʦʢ 1.46 ï ʉʧʦʩʦʙʠ ʟʤʽʮʥʝʥʥʷ ʥʘʨʽʟʽ ʟʘʤʢʦʚʠʭ ʟôʻʜʥʘʥʴ: 
ʘ ï ʥʘʢʘʪʫʚʘʥʥʷ ʚʧʘʜʠʥ ʥʘʨʽʟʽ; ʙ ï ʥʘʥʝʩʝʥʥʷ ʤʽʜʥʦʛʦ ʧʦʢʨʠʪʪʷ;  

ʚ ï ʘʥʪʠʟʘʜʠʨʥʝ ʤʽʜʥʝ ʧʦʢʨʠʪʪʷ ʟʘʤʢʦʚʦʾ ʥʘʨʽʟʽ 
 

ɼʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʝʣʝʢʪʨʦʙʫʨʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʙʫʨʠʣʴʥʽ ʟʘʤʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʥʽʧʝʣʽ ʟʘʧʦʙʽʞʥʠʡ ʩʪʘʢʘʥ, 
ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ ʢʦʥʪʘʢʪʥʦʛʦ 
ʩʪʨʠʞʥʷ ʢʘʙʝʣʴʥʦʾ ʩʝʢʮʽʾ. 

 ɿôʻʜʥʘʥʥʷ ʪʨʫʙ ʙʫʨʠʣʴʥʠʤʠ ʟʘʤʢʘʤʠ ʨʘʟʦʤ ʟ 
ʧʦʟʠʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʘʶʪʴ ʽ ʧʨʠʥʮʠʧʦʚʽ ʥʝʜʦʣʽʢʠ. 

1. ɼʣʷ ʟôʻʜʥʘʥʥʷ ʜʚʦʭ ʪʨʫʙ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝ ʦʜʥʝ, ʘ 
ʪʨʠ ʥʘʨʽʟʥʽ ʟôʻʜʥʘʥʥʷ, ʱʦ ʟʤʝʥʰʫʻ ʤʽʮʥʽʩʪʴ ʙʫʨʠʣʴʥʦʾ 
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ʢʦʣʦʥʠ ʽ ʟʥʠʞʫʻ ʾʾ  ʛʝʨʤʝʪʠʯʥʽʩʪʴ. 
2. ʅʘʡʢʨʘʱʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʥʘʨʽʟʥʦʛʦ ʟôʻʜʥʘʥʥʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʢʽʥʮʽ ʟʛʚʠʥʯʫʚʘʥʥʷ ʦʜʥʘ 
ʜʝʪʘʣʴ ʫʧʠʨʘʻʪʴʩʷ ʚ ʽʥʰʫ (ʫʧʦʨʥʝ ʟôʻʜʥʘʥʥʷ). ʊʘʢʝ 
ʟôʻʜʥʘʥʥʷ ʥʘʜʽʡʥʝ ʚ ʨʦʙʦʪʽ ʥʘʚʽʪʴ ʟʘ ʟʥʘʯʥʦʛʦ ʧʝʨʝʧʘʜʫ 
ʪʠʩʢʫ ʚ ʪʨʫʙʘʭ ʽ ʚ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʈʦʟʛʣʷʥʫʪʽ 
ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʽ ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ ʜʦʟʚʦʣʷʶʪʴ 
ʧʽʩʣʷ ʟʛʚʠʥʯʫʚʘʥʥʷ ʜʚʦʭ ʪʨʫʙ ʤʘʪʠ ʟ ʪʨʴʦʭ ʟôʻʜʥʘʥʴ ʪʽʣʴʢʠ 
ʦʜʥʝ ʫʧʦʨʥʝ, ʫʪʚʦʨʶʚʘʥʝ ʧʨʠ ʟʛʚʠʥʯʫʚʘʥʥʽ ʜʝʪʘʣʝʡ 
ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟʘʚʜʷʢʠ ʫʧʦʨʫ ʪʦʨʮʷ ʤʫʬʪʠ 
ʚ ʟʘʧʣʝʯʠʢʠ ʥʽʧʝʣʷ. ɼʚʘ ʽʥʰʠʭ ʟôʻʜʥʘʥʥʷ ʙʝʟʫʧʦʨʥʽ, 
ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʛʚʠʥʯʫʚʘʥʥʽ ʥʽʧʝʣʷ ʽ ʤʫʬʪʠ ʙʫʨʠʣʴʥʦʛʦ ʟʘʤʢʘ 
ʟ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ ʜʝʪʘʣʽ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ, ʥʝ 
ʧʨʠʪʠʩʢʘʶʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʫ ʮʠʭ 
ʟôʻʜʥʘʥʥʷʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʽʣʴʢʠ ʟʯʝʧʣʝʥʥʷʤ ʥʘʨʽʟʽ. 

3. ɹʫʨʠʣʴʥʽ ʟʘʤʢʠ ʪʠʧʫ ɿʐ ʽ ʦʩʦʙʣʠʚʦ ʪʠʧʫ ɿʅ, ʱʦ 
ʤʘʶʪʴ ʟʤʝʥʰʝʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʦʨʽʚʥʶʶʯʠ ʟ 
ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ, ʧʦʪʨʝʙʫʶʪʴ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʪʫʞʥʽʰʠʭ ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ ʫ ʟʚôʷʟʢʫ ʟ 
ʚʠʥʠʢʥʝʥʥʷʤ ʧʽʜ ʯʘʩ ʮʠʨʢʫʣʷʮʽʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ 
ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚ ʟôʻʜʥʘʥʥʷʭ. ɿʤʝʥʰʫʚʘʪʠ 
ʧʨʦʭʽʜʥʠʡ ʧʝʨʝʨʽʟ ʫ ʟôʻʜʥʘʥʥʷʭ ʜʫʞʝ ʥʝʙʘʞʘʥʦ ʪʘʢʦʞ ʧʨʠ 
ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʥʽʤʥʦʾ ʛʨʫʥʪʦʥʦʩʢʠ, ʘ ʪʘʢʦʞ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʧʨʠʣʘʜʽʚ, ʱʦ ʩʧʫʩʢʘʶʪʴʩʷ ʚ ʙʫʨʠʣʴʥʫ 
ʢʦʣʦʥʫ. 

ʆʙʚʘʞʥʝʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʜ 
ʜʦʣʦʪʦʤ (ʪʫʨʙʦʙʫʨʦʤ, ʝʣʝʢʪʨʦʙʫʨʦʤ) ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʞʦʨʩʪʢʦʩʪʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʆɹʊ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʚʠʙʽʡ ʢʦʨʦʪʢʠʤ ʢʦʤʧʣʝʢʪʦʤ ʟôʻʜʥʘʥʠʭ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʪʨʫʙ, 
ʱʦ ʧʦʢʨʘʱʫʻ ʫʤʦʚʠ ʨʦʙʦʪʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. 
ɺʠʛʦʪʦʚʣʷʶʪʴ ʆɹʊ ʨʽʟʥʠʭ ʪʠʧʽʚ: ʛʣʘʜʢʽ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ, ʟ 
ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʝʣʝʚʘʪʦʨ ʽ ʢʦʥʫʩʥʦʶ ʧʨʦʪʦʯʢʦʶ ʜʣʷ ʢʨʘʱʦʛʦ 
ʟʘʭʦʧʣʝʥʥʷ ʾʭ ʢʣʠʥʘʤʠ ʧʽʜ ʯʘʩ ʩʧʫʩʢʫ ʽ ʧʽʜʡʦʤʫ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ, ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ, ʟ ʧʦʪʦʚʱʝʥʥʷʤʠ, ʟ 
ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʪʦʱʦ. ʅʠʞʯʝ ʧʦʢʘʟʘʥʦ 
ʪʨʫʙʠ ʙʫʨʠʣʴʥʽ ʦʙʚʘʞʥʝʥʽ ʚʠʨʦʙʥʠʮʪʚʘ ɼʇ ñɿʘʚʦʜ ʆɹɺ̔ʊò 
ɺɸʊ ñʉʫʤʩʴʢʝ ʅɺʆ ʽʤ. ʄ. ɺ. ʌʨʫʥʟʝò. 
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ʆɹʊ ʪʠʧʫ ɸ ʛʣʘʜʢʘ (D = 79,4é279,4 ʤʤ, d = 31,8é101,6 ʤʤ) 

 

 

 
ʆɹʊ ʪʠʧʫ ɹ ʟ ʧʨʦʪʦʯʢʘʤʠ ʧʽʜ ʝʣʝʚʘʪʦʨ ʽ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ 

(D = 79,4é279,4 ʤʤ, Dʝ = 71,4é257,2 ʤʤ, Dʩ = 73,0é266,7 ʤʤ, 

d = 31,8é101,6 ʤʤ) 

 

 

 
ʆɹʊ ʪʠʧʫ ɹ/1 ʟ ʧʨʦʪʦʯʢʘʤʠ ʧʽʜ ʝʣʝʚʘʪʦʨ ʽ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ, ʟ 

ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ 

 

 

 
 

ʆɹʊ ʪʠʧʫ ɽ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ 

 (D = 79,4é279,4 ʤʤ, h = 4é8,3 ʤʤ, d = 31,8é101,6 ʤʤ)  
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ʆɹʊ ʪʠʧʫ ʃ ʟ ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʝʣʝʚʘʪʦʨ 

(D = 79,4é279,4 ʤʤ, Dʝ = 71,4é257,2 ʤʤ, d = 31,8é101,6 ʤʤ) 
 

 
ʆɹʊ ʪʠʧʫ ʃ/1 ʟ ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʝʣʝʚʘʪʦʨ, ʟ ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ 

ʩʧʣʘʚʦʤ 
 

 

 
ʆɹʊ ʪʠʧʫ ʄ ʟ ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ 

(D = 79,4é279,4 ʤʤ, Dʩ = 73,0é266,7 ʤʤ, d = 31,8é101,6 ʤʤ) 
 

 
ʆɹʊ ʪʠʧʫ ʄ/1 ʟ ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ, ʟ 

ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ 
 

 
ʆɹʊ ʪʠʧʫ ɽʃ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ ʽ ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʝʣʝʚʘʪʦʨ 
(D = 79,4é279,4 ʤʤ, Dʝ = 71,4é257,2 ʤʤ, d = 31,8é101,6 ʤʤ) 
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ʆɹʊ ʪʠʧʫ ɽʃ/1 ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ ʽ ʧʨʦʪʦʯʢʦʶ ʧʽʜ 
ʝʣʝʚʘʪʦʨ, ʟ ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ 

 
  

 
ʆɹʊ ʪʠʧʫ ɽʄ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ ʽ ʧʨʦʪʦʯʢʦʶ ʧʽʜ ʢʣʠʥʦʚʝ 

ʟʘʭʦʧʣʝʥʥʷ 
(D = 79,4é279,4 ʤʤ, Dʩ = 73,0é266,7 ʤʤ, d = 31,8é101,6 ʤʤ) 

 

 
ʆɹʊ ʪʠʧʫ ɽʄ/1 ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ ʽ ʧʨʦʪʦʯʢʦʶ ʧʽʜ 
ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ, ʟ ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ 

 

 
ʆɹʊ ʪʠʧʫ ɽʅ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ, ʧʨʦʪʦʯʢʘʤʠ ʧʽʜ ʝʣʝʚʘʪʦʨ 
ʽ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ (D = 79,4é279,4 ʤʤ, Dʝ = 71,4é257,2 ʤʤ, 

Dʩ = 73,0é266,7 ʤʤ, d = 31,8é101,6 ʤʤ) 
 

 
ʆɹʊ ʪʠʧʫ ɽʅ/1 ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ, ʧʨʦʪʦʯʢʘʤʠ ʧʽʜ 

ʝʣʝʚʘʪʦʨ ʽ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ, ʟ ʥʘʧʣʘʚʣʝʥʥʷʤ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ 
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ʆɹʊ ʪʠʧʫ HW I ʟ ʦʜʥʠʤ ʮʝʥʪʨʘʣʴʥʠʤ ʧʦʪʦʚʱʝʥʥʷʤ 

(D = 88,9é168,3 ʤʤ, D1 = 120,7é209,6 ʤʤ, D2 = 101,6é184,2 ʤʤ, 
d = 57,2é101,6 ʤʤ) 

 

ʆɹ
ʊ ʪʠʧʫ HW II ʟ ʜʚʦʤʘ ʮʝʥʪʨʘʣʴʥʠʤʠ ʧʦʪʦʚʱʝʥʥʷʤʠ 
(D = 88,9é168,3 ʤʤ, D1 = 120,7é209,6 ʤʤ, 
D2 = 101,6é184,2 ʤʤ, d = 57,2é101,6 ʤʤ) 

 
 

 
ʆɹʊ ʪʠʧʫ HW III ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʧʦʪʦʚʱʝʥʥʷʤ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ 
ʢʘʥʘʚʢʘʤʠ (D = 88,9é168,3 ʤʤ, D1 = 120,7é209,6 ʤʤ, 

D2 = 101,6é184,2 ʤʤ, d = 57,2é101,6 ʤʤ) 
 
ʋ ʢʦʤʧʣʝʢʪ ʦʙʚʘʞʥʝʥʠʭ ʪʨʫʙ ʚʭʦʜʷʪʴ ʦʜʥʘ ʥʘʜʜʦʣʦʪʥʘ 

ʪʨʫʙʘ, ʱʦ ʤʘʻ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ ʚʥʫʪʨʽʰʥʶ ʟʘʤʢʦʚʫ ʥʘʨʽʟʴ 
(ʨʠʩ. 1.47). 
 

 
ʘ 

 
ʙ 
 

ʈʠʩʫʥʦʢ 1.47 ï ʅʘʜʜʦʣʦʪʥʽ ʆɹʊ: 
ʘ ï ʛʣʘʜʢʘ ʆɹʊ; 

ʙ ï ʆɹʊ ʟ ʧʨʦʪʦʯʢʘʤʠ ʧʽʜ ʝʣʝʚʘʪʦʨ ʽ ʢʣʠʥʦʚʝ ʟʘʭʦʧʣʝʥʥʷ 
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ɺʩʽ ʽʥʰʽ ʧʨʦʤʽʞʥʽ ʦʙʚʘʞʥʝʥʽ ʪʨʫʙʠ, ʷʢ ʚʠʜʥʦ ʟ 
ʧʦʧʝʨʝʜʥʽʭ ʽʣʶʩʪʨʘʮʽʡ, ʤʘʶʪʴ ʥʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ 
ʚʥʫʪʨʽʰʥʶ, ʘ ʥʘ ʥʠʞʥʴʦʤʫ ï ʟʦʚʥʽʰʥʶ ʟʘʤʢʦʚʫ ʥʘʨʽʟʴ. 
ʅʘʨʽʟʥʽ ʧʦʚʝʨʭʥʽ ʪʨʫʙ ʧʽʜʜʘʶʪʴʩʷ ʬʦʩʬʘʪʫʚʘʥʥʶ, 
ʤʘʛʥʽʪʦʩʢʦʧʽʯʥʦʤʫ ʢʦʥʪʨʦʣʶ, ʟʤʘʱʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ 
ʤʘʩʪʠʣʦʤ ʽ ʟʘʭʠʱʘʶʪʴʩʷ ʰʪʘʤʧʦʚʘʥʠʤʠ ʢʦʚʧʘʯʢʘʤʠ (ʨʠʩ.1. 
48). 

  

 
                                       ʘ                 ʙ 
 

ʈʠʩʫʥʦʢ 1.48 ï ʐʪʘʤʧʦʚʘʥʽ ʟʘʭʠʩʥʽ ʢʦʚʧʘʯʢʠ: 
ʘ ï ʢʦʚʧʘʯʦʢ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʨʽʟʽ; 
ʙ ï ʢʦʚʧʘʯʦʢ ʜʣʷ ʟʦʚʥʽʰʥʴʦʾ ʥʘʨʽʟʽ 

 

ɿôʻʜʥʫʶʪʴʩʷ ʆɹʊ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʤʢʦʚʠʭ 
ʟôʻʜʥʘʥʴ (ʨʠʩ. 1.49). 

  

 
ʘ 

 
ʙ 
 

ʈʠʩʫʥʦʢ 1.49 ï ɿʘʤʢʦʚʽ ʟôʻʜʥʘʥʥʷ ʆɹʊ: 
ʘ ï ʟʘʤʢʦʚʝ ʟôʻʜʥʘʥʥʷ ʙʝʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʢʘʥʘʚʦʢ 
ʙ ï ʟʘʤʢʦʚʽ ʟôʻʜʥʘʥʥʷ ʟ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʢʘʥʘʚʢʘʤʠ 

 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ ʥʘʨʽʟʥʠʭ 
ʟôʻʜʥʘʥʴ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʥʘʷʚʥʽʩʪʴ 
ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʢʘʥʘʚʦʢ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʨʠʩ. 1.49, ʙ). 
ʈʦʟʤʽʨʠ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʢʘʥʘʚʦʢ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ 
ʚʽʜʧʦʚʽʜʥʦʶ ʥʦʨʤʘʪʠʚʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

ʃʝʛʢʦʩʧʣʘʚʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ. ɿʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥ 
ʩʚʝʨʜʣʦʚʠʥ ʟʤʫʩʠʣʦ ʰʫʢʘʪʠ ʰʣʷʭʠ ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ. ʉʪʘʣʝʚʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ ʧʦʯʘʣʠ 
ʟʘʤʽʥʶʚʘʪʠ ʙʫʨʠʣʴʥʠʤʠ ʪʨʫʙʘʤʠ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 
ʧʽʜʚʠʱʝʥʦʾ ʥʘʜʽʡʥʦʩʪʽ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʛʣʠʙʦʢʠʭ ʽ, ʦʩʦʙʣʠʚʦ ʧʦʭʠʣʠʭ ʪʘ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʚʝʣʠʢʠʤ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ 
ʚʝʨʪʠʢʘʣʽ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʫ 
ʨʦʙʦʪʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʱʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 
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ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʪʝʤʧʝʨʘʪʫʨ. 
ʂʦʤʧʦʥʫʚʘʥʥʷ ʽ ʚʘʛʘ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʪʘ ʦʢʨʝʤʠʭ ʾʾ 

ʩʝʢʮʽʡ ʽʩʪʦʪʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 
ʧʦʢʘʟʥʠʢʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʥʘʢʣʘʜʘʻ ʚʽʜʦʤʽ 
ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʽ 
ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ. ɸʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ ʤʘʶʪʴ ʮʽʥʥʽ 
ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʚʠʛʽʜʥʦ ʚʠʜʽʣʷʶʪʴ ʾʭ ʚʽʜ 
ʩʪʘʣʝʡ, ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 
ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. ɻʫʩʪʠʥʘ ʽ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʡʞʝ ʚ 3 ʨʘʟʠ 
ʥʠʞʯʽ, ʥʽʞ ʫ ʩʪʘʣʝʡ. ʂʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʚ ʘʛʨʝʩʠʚʥʠʭ 
ʩʝʨʝʜʦʚʠʱʘʭ ï ʩʽʨʢʦʚʦʜʥʽ, ʚʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʽ ʤʦʞʝ ʙʫʪʠ 
ʧʦʨʽʚʥʷʥʘ ʪʽʣʴʢʠ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʧʣʘʚʘʤʠ ʟ ʚʠʩʦʢʠʤ 
ʚʤʽʩʪʦʤ ʭʨʦʤʫ. ɺʠʧʫʩʢʘʶʪʴ ʣʝʛʢʦʩʧʣʘʚʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ 
ʥʦʤʽʥʘʣʴʥʠʭ ʟʦʚʥʽʰʥʽʭ ʜʽʘʤʝʪʨʽʚ ʧʦ ʪʽʣʫ 91, 103, 147, ʽ 168 
ʤʤ. 

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʽʾ ʣʝʛʢʦʩʧʣʘʚʥʠʭ 
ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʧʽʜʚʠʱʝʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʻ ʟôʻʜʥʘʥʥʷ 
ʘʣʶʤʽʥʽʻʚʦʾ ʪʨʫʙʠ ʟʽ ʩʪʘʣʝʚʠʤ ʟʘʤʢʦʤ. ʎʝ ʥʘʜʽʡʥʠʡ ʩʧʦʩʽʙ 
ʪʘʢʦʛʦ ʟôʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʾ ʥʘʨʽʟʽ ʟ 
ʢʦʥʽʯʥʠʤ ʩʪʘʙʽʣʽʟʘʮʽʡʥʠʤ ʧʦʷʩʢʦʤ ʽ ʚʥʫʪʨʽʰʥʽʤ ʫʧʦʨʥʠʤ 
ʪʦʨʮʝʤ. ɻʘʨʘʥʪʦʚʘʥʽ ʥʘʪʷʛʠ ʧʦ ʥʘʨʽʟʽ, ʩʪʘʙʽʣʽʟʘʮʽʡʥʦʤʫ 
ʧʦʷʩʢʫ ʽ ʫʧʦʨʥʦʤʫ ʪʦʨʮʶ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘʚʜʷʢʠ 
ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʤʦʥʪʘʞʫ. ʂʦʥʽʯʥʠʡ ʩʪʘʙʽʣʽʟʘʮʽʡʥʠʡ ʧʦʷʩʦʢ 
ʽ ʫʧʦʨʥʠʡ ʪʦʨʝʮʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʯʘʩʪʢʦʚʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 
ʥʘʨʽʟʽ ʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʚʪʦʤʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ 
ʟôʻʜʥʘʥʥʷ. 

ʅʘ ʨʠʩ. 1.50 ʧʦʢʘʟʘʥʦ ʢʦʥʩʪʨʫʢʮʽʾ ʣʝʛʢʦʩʧʣʘʚʥʠʭ 
ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. ʊʘʢʽ ʪʨʫʙʠ ʤʦʞʫʪʴ 
ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʙʫʨʽʥʥʽ ʥʘʜʛʣʠʙʦʢʠʭ, 
ʛʣʠʙʦʢʠʭ, ʧʦʭʠʣʦʩʧʨʷʤʦʚʘʥʠʭ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥ. 

ʇʝʨʝʭʽʜʥʠʢʠ ʜʣʷ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 
ʟôʻʜʥʘʥʥʷ ʤʽʞ ʩʦʙʦʶ ʯʘʩʪʠʥ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ ʧʨʠʻʜʥʘʥʥʷ 
ʜʦ ʥʝʾ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʙʫʨʽʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥ (ʚʝʨʪʣʶʛ, ʚʠʙʽʡʥʠʡ ʜʚʠʛʫʥ, ʜʦʣʦʪʦ ʽ ʽʥ.). 

ʇʝʨʝʭʽʜʥʠʢʠ ʜʣʷ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ ʚʠʧʫʩʢʘʶʪʴʩʷ ʚʩʽʭ 
ʪʠʧʦʨʦʟʤʽʨʽʚ ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ 7360-82. ɿʘʟʥʘʯʝ-
ʥʠʡ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʩʽʭ ʪʠʧʦʨʦʟʤʽʨʽʚ, 
ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʚʠʧʘʜʢʠ ʾʭ 
ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʝʨʝʭʽʜʥʠʢʠ ʢʦʞʥʦʛʦ ʪʠʧʫ ʽ ʚʠʢʦʥʘʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ 
ʽʟ ʟʘʤʢʦʚʦʶ ʥʘʨʽʟʟʶ, ʷʢ ʧʨʘʚʦʛʦ, ʪʘʢ ʽ ʣʽʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ 
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ʥʘʨʽʟʢʠ. 
ʇʝʨʝʭʽʜʥʠʢʠ ʜʣʷ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ ʚʠʧʫʩʢʘʶʪʴ ʪʘʢʠʭ 

ʪʠʧʽʚ: ʇ ï ʧʝʨʝʭʽʜʥʽ; ʄ ï ʤʫʬʪʦʚʽ; ʅ ï ʥʽʧʝʣʴʥʽ. 
ʅʘ ʨʠʩ. 1.51 ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ 

ʧʝʨʝʭʽʜʥʠʢʽʚ ʜʣʷ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ. 
 

 
ʘ 

 
ʙ 

 
ʚ 

ʈʠʩʫʥʦʢ 1.50 ï ʃʝʛʢʦʩʧʣʘʚʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ: 
ʘ ï ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʚʠʩʘʜʢʦʶ ʢʽʥʮʽʚ; 
ʙ ï ʽʟ ʚʥʫʪʨʽʰʥʴʦʶ ʚʠʩʘʜʢʦʶ ʢʽʥʮʽʚ; 

ʚ ï ʟ ʧʨʦʪʝʢʪʦʨʥʠʤ ʧʦʪʦʚʱʝʥʥʷʤ ʧʦʩʝʨʝʜʠʥʽ 
 

 

 
         ʘ                             ʙ                         ʚ 
 
ʈʠʩʫʥʦʢ 1.51 ï ʇʝʨʝʭʽʜʥʠʢʠ ʜʣʷ ʙʫʨʠʣʴʥʠʭ ʢʦʣʦʥ: 

ʘ ï ʤʫʬʪʦʚʽ; ʙ ï ʧʝʨʝʭʽʜʥʽ; ʚ ï ʥʽʧʝʣʴʥʽ 
 
 

1.5 ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʆɹɽʈʊɸʅʅʗ 
ɹʋʈʀʃʔʅʆɻʆ ɯʅʉʊʈʋʄɽʅʊʋ 

 
1.5.1 ʈʦʪʦʨʠ 

 
ʈʦʪʦʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: 

ʦʙʝʨʪʘʥʥʷ ʧʦʩʪʫʧʘʣʴʥʦ ʨʫʭʦʤʦʾ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʨʠ 
ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʦʙʝʨʪʦʚʠʤ (ʨʦʪʦʨʥʠʤ) ʩʧʦʩʦʙʦʤ; 
ʩʧʨʠʡʥʷʪʪʷ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʟʜʦʚ-
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ʞʥʴʦʾ ʧʦʜʘʯʽ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʙʽʡʥʠʭ 
ʜʚʠʛʫʥʽʚ; ʫʪʨʠʤʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʯʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʘʜ 
ʫʩʪʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʥʘʨʦʱʫʚʘʥʥʽ ʽ ʉʇʆ; ʧʨʦʚʝʜʝʥʥʷ 
ʨʦʙʽʪ ʟ ʰʪʫʯʥʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ; ʧʨʦʚʝʨʪʘʥʥʷ 
ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʣʦʚʠʣʴʥʠʭ ʨʦʙʦʪʘʭ ʪʘ ʽʥʰʠʭ ʫʩʢʣʘʜʥʝʥʥʷʭ 
ʫ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʽ ʢʨʽʧʣʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ. ɺʦʥʠ ʤʘʶʪʴ 
ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ, ʘ ʾʭ 
ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʤʫʩʠʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʘʛʫ ʥʘʡʚʘʞʯʦʾ 
ʢʦʣʦʥʠ (ʙʫʨʠʣʴʥʦʾ ʘʙʦ ʦʙʩʘʜʥʦʾ). 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʙʫʨʦʚʦʛʦ ʨʦʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʻ 
ʢʦʥʽʯʥʠʡ ʨʝʜʫʢʪʦʨ, ʚʝʜʝʥʠʡ ʚʘʣ ʷʢʦʛʦ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 
ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʨʦʞʥʠʩʪʦʛʦ ʮʠʣʽʥʜʨʘ (ʨʠʩ. 1.52). ɹʫʨʦʚʽ 
ʨʦʪʦʨʠ ʚʽʜʨʽʟʥʷʪʁʴʩʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ 
(460é1260 ʤʤ), ʧʦʪʫʞʥʽʩʪʶ (200é600 ʢɺʪ) ʽ ʜʦʧʫʩʪʠʤʠʤ 
ʩʪʘʪʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʩʪʽʣ ʨʦʪʦʨʘ (2700é8000 ʢʅ). 
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ʈʠʩʫʥʦʢ 1.52 ï ʈʦʪʦʨ ʈ-560:  
ʘ ï ʩʭʝʤʘ ʨʦʪʦʨʘ; 1 ï ʩʪʽʣ; 2 ï ʜʦʧʦʤʽʞʥʘ ʦʧʦʨʘ;  

3 ï ʢʦʨʧʫʩ; 4 ï ʦʩʥʦʚʥʘ ʦʧʦʨʘ; 5 ï ʢʦʞʫʭ ʧʝʨʠʬʝʨʽʡʥʦʾ ʯʘʩʪʠʥʠ 
ʩʪʦʣʘ; 6 ï ʟʫʙʯʘʩʪʠʡ ʢʦʥʽʯʥʠʡ ʚʽʥʝʮʴ; 7 ï ʚʢʣʘʜʠʰʽ; 8 ï ʟʘʪʠʩʢʘʯʽ; 

9 ï ʢʦʥʽʯʥʘ ʰʝʩʪʨ̔ʥʷ; 10 ï ʬʽʢʩʘʪʦʨ; 11 ï ʣʘʥʮʶʛʦʚʘ ʟʽʨʦʯʢʘ;  
12 ï ʩʪʘʥʠʥʘ; 13 ï ʰʚʠʜʢʦʭʽʜʥʠʡ ʚʘʣ; 

14 ï ʦʣʠʚʘ; ʙ ï ʚʠʛʣʷʜ ʥʘ ʨʦʪʦʨ ʥʘ ʙʫʨʦʚʽʡ ʫʩʪʘʥʦʚʮʽ 
 
ʈʦʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʢʦʨʧʫʩʘ 3, ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʨʦʞʥʠʥʽ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʢʫʣʴʢʦʚʠʭ ʧʽʜʰʠʧʥʠʢʘʭ 4 
(ʦʩʥʦʚʥʘ ʦʧʦʨʘ) ʽ 2 (ʜʦʧʦʤʽʞʥʘ ʦʧʦʨʘ) ʩʪʽʣ 1 ʽʟ ʟʘʢʨʽʧʣʝʥʠʤ 
ʟʫʙʯʘʩʪʠʤ ʢʦʥʽʯʥʠʤ ʚʽʥʮʝʤ 6, ʰʚʠʜʢʦʭʽʜʥʦʛʦ ʚʘʣʘ 13 ʟ 
ʣʘʥʮʶʛʦʚʦ  ʁʟʽʨʦʯʢʦʶ 11 (ʘʙʦ ʬʣʘʥʮʝʤ ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ) ʟ 
ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʽ ʢʦʥʽʯʥʦʶ ʰʝʩʪʽʨʥʝʶ 9 ï ʟ ʽʥʰʦʾ, ʢʦʞʫʭʘ 5, 
ʱʦ ʟʘʭʠʱʘʻ ʧʝʨʠʬʝʨʽʡʥʫ ʯʘʩʪʠʥʫ ʩʪʦʣʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, 
ʚʢʣʘʜʠʰʽʚ 7 ʽ ʟʘʪʠʩʢʘʯʽʚ 8 ʜʣʷ ʚʝʜʫʯʦʾ ʪʨʫʙʠ. ɺ ʦʪʚʦʨʽ 
ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʤʽʞ ʟʘʪʠʩʢʘʯʘʤʠ, 
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ʚʽʣʴʥʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʝʜʫʯʘ ʪʨʫʙʘ ʪʘʢʦʞ ʢʚʘʜʨʘʪʥʦʛʦ 
ʧʝʨʝʨʽʟʫ. ʊʦʤʫ ʚʝʜʫʯʘ ʪʨʫʙʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦ 
ʧʝʨʝʤʽʱʘʪʠʩʷ ʫʟʜʦʚʞ ʦʩʽ ʨʦʪʦʨʘ ʽ ʩʧʨʠʡʤʘʪʠ ʦʙʝʨʪʦʚʠʡ 
ʤʦʤʝʥʪ ʚʽʜ ʩʪʦʣʘ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʰʚʠʜʢʦʭʽʜʥʦʛʦ ʚʘʣʘ 13 ʚʽʜ 
ʧʨʦʚʝʨʪʘʥʥʷ ʧʨʠ ʙʫʨʽʥʥʽ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ 
ʧʝʨʝʜʙʘʯʝʥʠʡ ʬʽʢʩʘʪʦʨ 10. ɿʤʘʱʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʽ 
ʟʫʙʯʘʩʪʦʾ ʧʘʨʠ ʽ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʣʠʚʦʶ 14, 
ʟʘʣʠʪʦʶ ʚ ʢʘʨʪʝʨ ʢʦʨʧʫʩʘ 3. 

ɼʽʘʤʝʪʨ ʦʪʚʦʨʫ ʚ ʩʪʦʣʽ ʨʦʪʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʽʘʤʝʪʨʘ ʜʦʣʦʪʘ, ʘʙʦ ʢʦʣʦʥʠ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ 
ʚʦʜʠ (ʙʫʨʽʥʥʷ ʥʘ ʤʦʨʽ), ʱʦ ʤʦʞʝ ʧʨʦʡʪʠ ʢʨʽʟʴ ʥʴʦʛʦ. 

 

 
1.5.2 ɻʽʜʨʘʚʣʽʯʥʽ ʚʠʙʽʡʥʽ ʜʚʠʛʫʥʠ 

 

ɼʦ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʠʙʽʡʥʠʭ ʜʚʠʛʫʥʽʚ ʥʘʣʝʞʘʪʴ 
ʪʫʨʙʦʙʫʨʠ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʛʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ ʽ 
ʪʫʨʙʦʛʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ. 

ʊʫʨʙʦʙʫʨʠ. ʇʨʠ ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ ʜʦʣʦʪʦ 
ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʚʠʙʽʡʥʠʤ ʜʚʠʛʫʥʦʤ ï ʪʫʨʙʦʙʫʨʦʤ, 
ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ ʛʽʜʨʘʚʣʽʯʥʫ ʝʥʝʨʛʽʶ ʧʦʪʦʢʫ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ ʚ ʤʝʭʘʥʽʯʥʫ ʨʦʙʦʪʫ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ ʽ 
ʜʦʣʦʪʘ (ʨʠʩ. 1.53). ɺʧʝʨʰʝ ʪʫʨʙʦʙʫʨ, ʷʢ ʚʠʥʘʭʽʜ, ʙʫʚ 
ʟʘʧʘʪʝʥʪʦʚʘʥʠʡ ʫ 1922 ʨʦʮʽ ʨʦʩʽʡʩʴʢʠʤʠ ʽʥʞʝʥʝʨʘʤʠ 
ʂʘʧʝʣʶʰʥʽʢʦʚʠʤ, ɺʦʣʦʭʦʤ ʽ ʂʦʨʥʻʚʠʤ. 
 

 
  

ʈʠʩʫʥʦʢ 1.53 ï ʊʫʨʙʦʙʫʨ: 
1 ï ʦʧʦʨʘ; 2 ï ʩʪʫʧʝʥʽ  

 

ʊʫʨʙʦʙʫʨ ï ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʘ ʪʫʨʙʽʥʘ (ʯʠʩʣʦ ʩʪʫʧʝʥʝʡ 
ʚʽʜ 25 ʜʦ 350). ʂʦʞʥʠʡ ʩʪʫʧʥ̔ʴ ʪʫʨʙʽʥʠ (ʨʠʩ. 1.54) 
ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʨʦʪʦʨʘ 1 ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʚʘʣʫ ʪʫʨʙʦʙʫʨʘ ʽ 
ʩʪʘʪʦʨʘ 2, ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʦʛʦ ʟ ʢʦʨʧʫʩʦʤ ʪʫʨʙʦʙʫʨʘ. 
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ʈʠʩʫʥʦʢ 1.54 ï ʉʪʫʧ̔ʥʴ 
ʪʫʨʙʦʙʫʨʘ: 
1 ï ʨʦʪʦʨ; 
2 ï ʩʪʘʪʦʨ 

 

 
 

ʈʠʩʫʥʦʢ 1.55 ï ʉʭʝʤʘ ʧʦʪʦʢʫ ʫ ʩʪʫʧʝʥʷʭ ʪʫʨʙʦʙʫʨʘ 
 

ʋ ʩʪʘʪʦʨʽ ʽ ʨʦʪʦʨʽ ʧʦʪʽʢ ʨʽʜʠʥʠ ʟʤʽʥʁ̒ ʥʘʧʨʷʤ ʨʫʭʫ ʽ, 
ʧʝʨʝʪʽʢʘʶʯʠ ʽʟ ʩʪʫʧʝʥ ̫ ʚ ʩʪʫʧʝʥʴ (ʨʠʩ. 1.55), ʚʽʜʜʘʻ ʾʡ 
ʯʘʩʪʠʥʫ ʛʽʜʨʘʚʣʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʫʞʥʽʩʪʴ, 
ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚʩʽʤʘ ʩʪʫʧʝʥʷʤʠ, ʧʽʜʩʫʤʦʚʫʻʪʴʩʷ ʥʘ ʚʘʣʫ 
ʪʫʨʙʦʙʫʨʘ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʫʨʙʦʙʫʨʘ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ 
ʙʣʠʟʴʢʦ ʩʪʘ ʩʪʫʧʝʥʽʚ, ʪʦʙʪʦ ʩʪʦ ʨʦʪʦʨʽʚ ʽ ʩʪʦ ʩʪʘʪʦʨʽʚ. ɯʟ 
ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʶʪʴʩʷ 
ʧʦʪʫʞʥʽʩʪʴ ʽ ʦʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ, ʘʣʝ ʽ ʟʥʠʞʫʻʪʴʩʷ ʯʘʩʪʦʪʘ 
ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ. 

ʉʭʝʤʘ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʪʫʨʙʦʙʫʨʘ ʧʦʢʘʟʘʥʘ ʥʘ 
ʨʠʩ. 1.56. 

ʊʫʨʙʦʙʫʨ ʤʽʩʪʠʪʴ ʰʧʠʥʜʝʣʴʥʫ ʽ ʪʨʠ ʪʫʨʙʽʥʥʽ ʩʝʢʮʽʾ. ʋ 
ʰʧʠʥʜʝʣʴʥʽʡ ʩʝʢʮʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʙʘʛʘʪʦʨʷʜʥʠʡ ʨʘʜʽʘʣʴʥʦ-
ʫʧʦʨʥʠʡ ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ, ʷʢʠʡ ʩʧʨʠʡʤʘʻ ʥʘʚʘʥ-
ʪʘʞʝʥʥʷ ʚʽʜ ʚʘʛʠ ʪʫʨʙʽʥʥʠʭ ʚʘʣʽʚ ʽ ʨʝʘʢʮʽʶ ʚʠʙʦʶ, 
ʟʘʭʠʱʝʥʠʡ ʢʽʣʴʮʝʚʠʤʠ ʛʫʤʦʚʠʤʠ ʫʱʽʣʴʥʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ 
ʨʘʜʽʘʣʴʥʠʡ ʪʚʝʨʜʦʩʧʣʘʚʥʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. 

ʊʫʨʙʽʥʥʘ ʩʝʢʮʽʷ ʪʫʨʙʦʙʫʨʘ ʚʠʢʦʥʘʥʘ ʟʘ ʢʦʥʩʪ-
ʨʫʢʪʠʚʥʦʶ ʩʭʝʤʦʶ ʟ ñʧʣʘʚʘʶʯʠʤ ʨʦʪʦʨʦʤò ʥʘ ʧʨʦʬʽʣʴʥʦʤʫ 
ʚʘʣʫ. ʆʩʴʦʚʠʡ ʣʶʬʪ ʰʧʠʥʜʝʣʷ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 
ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʡ ʧʨʦʤʽʞʦʢ ʤʽʞ ʪʫʨʙʽʥʘʤʠ ʩʪʘʪʦʨʘ ʽ ʨʦʪʦʨʘ, 
ʟʙʝʨʽʛʘʶʯʠ ʧʦʩʪʽʡʥʠʤ ʂʂɼ ʥʘ ʚʝʩʴ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ.  
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ʈʠʩʫʥʦʢ 1.56 ï ʉʭʝʤʘ 

ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʪʫʨʙʦʙʫʨʘ: 
1 ï ʟʘʭʠʩʥʠʡ ʢʦʚʧʘʢ; 2 ï ʥʠʞʥʷ 
ʥʘʧʽʚʤʫʬʪʘ; 3 ï ʥʠʞʥʽʡ 
ʧʝʨʝʭʽʜʥʠʢ; 4 ï ʚʘʣ ʨʦʪʦʨʘ;  
5 ï ʦʧʦʨʘ ʨʘʜʽʘʣʴʥʦ-ʦʩʴʦʚʘ;  

6 ï ʪʫʨʙʽʥʢʠ ʩʪʘʪʦʨʘ; 
7 ï ʢʦʨʧʫʩ; 8 ï ʪʫʨʙʽʥʢʠ ʨʦʪʦʨʘ;  

9 ï ʦʙʤʝʞʫʚʘʯ ʚʘʣʘ; 
10 ï ʨʝʛʫʣʶʚʘʣʴʥʝ ʢʽʣʴʮʝ; 
11 ï ʚʝʨʭʥʷ ʥʘʧʽʚʤʫʬʪʘ; 
12 ï ʚʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʢ; 

13 ï ʟʘʭʠʩʥʘ ʧʨʦʙʢʘ; 
14 ï ʟôʻʜʥʫʚʘʣʴʥʘ ʥʘʧʽʚʤʫʬʪʘ;  

15 ï ʦʧʦʨʘ-ʜʨʦʩʝʣʴ ʪʚʝʨʜʦʩʧʣʘʚʥʘ 
ʚʝʨʭʥʷ; 16 ï ʧʨʫʞʠʥʠ ʪʘʨʽʣʯʘʩʪʽ 
ʩʪʘʪʦʨʘ; 17 ï ʦʧʦʨʘ ʢʫʣʴʢʦʚʘ 

ʟʘʭʠʱʝʥʘ; 18 ï ʧʨʫʞʠʥʠ ʪʘʨʽʣʯʘʩʪʽ 
ʨʦʪʦʨʘ; 19 ï ʦʧʦʨʘ-ʜʨʦʩʝʣʴ 
ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʥʠʞʥʷ;  

20 ï ʚʘʣ ʰʧʠʥʜʝʣʷ; 
21 ï  ʜʦʣʦʪʦ 

ʟ ʛʝʥʝʨʘʪʦʨʦʤ ʭʚʠʣʴ ʪʠʩʢʫ 
 

ʋ ʪʫʨʙʽʥʥʽʡ ʩʝʢʮʽʾ ʨʦʟʪʘʰʦʚʘʥʘ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʘ 
ʪʫʨʙʽʥʘ, ʷʢʘ ʤʽʩʪʠʪʴ 93 ʧʘʨʠ ʨʦʪʦʨʽʚ ʽ ʩʪʘʪʦʨʽʚ, ʨʦʟʜʽʣʝʥʠʭ 
ʥʘ 4 ʧʘʢʝʪʠ. ʂʦʞʥʠʡ ʧʘʢʝʪ ʨʦʪʦʨʽʚ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʨʘʜʽʘʣʴʥʦ-
ʦʩʴʦʚʠʡ ʪʚʝʨʜʦʩʧʣʘʚʥʠʡ ʧʽʜʰʠʧʥʠʢ. ʉʪʘʪʦʨʠ ʬʽʢʩʫʶʪʴʩʷ 
ʚʽʜ ʧʨʦʚʝʨʪʘʥʥʷ ʚ ʢʦʨʧʫʩʽ ʚʥʘʩʣʽʜʦʢ ʦʩʴʦʚʦʛʦ ʩʪʠʩʢʫ ʧʨʠ 
ʟʛʚʠʥʯʫʚʘʥʥʽ ʚʝʨʭʥʴʦʛʦ ʽ ʥʠʞʥʴʦʛʦ ʧʝʨʝʭʽʜʥʠʢʽʚ. ɺʘʣ ʤʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʦʩʴʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ 30 ʤʤ ʫ ʨʝʟʫʣʴʪʘʪʽ 
ʫʩʪʘʥʦʚʢʠ ʥʘ ʰʠʡʮʽ ʚʘʣʘ ʦʙʤʝʞʫʶʯʦʾ ʰʘʡʙʠ. ɿôʻʜʥʘʥʥʷ 
ʚʘʣʽʚ ʰʧʠʥʜʝʣʴʥʦʾ ʽ ʪʫʨʙʽʥʥʦʾ ʩʝʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʦʥʫʩʥʦ-ʰʣʽʮʝʚʠʭ ʤʫʬʪ. 

ʊʫʨʙʦʙʫʨ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʙʫʨʶʚʘʥʥʷ ʮʝʤʝʥʪʥʠʭ 
ʩʪʘʢʘʥʽʚ, ʤʦʩʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʙʦʢ ʧʨʠ ʢʘʧʽʪʘʣʴʥʦʤʫ 
ʨʝʤʦʥʪʽ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʨʦʙʦʯʦʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʦʜʠ, ʙʫʨʦʚʦʛʦ 
ʨʦʟʯʠʥʫ.  

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʪʫʨʙʦʙʫʨʘ ʚʘʣ ʡʦʛʦ ʩʧʨʠʡʤʘʻ ʦʩʴʦʚʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʠʣ, ʩʧʨʷʤʦʚʘʥʠʭ ʚʥʠʟ (ʚʽʜ 
ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʽ ʚʘʛʠ ʜʝʪʘʣʝʡ, ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ) ʽ ʚʛʦʨʫ (ʚʽʜ 
ʨʝʘʢʮʽʾ ʚʠʙʦʶ). ʆʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʠʡʤʘʻʪʴʩʷ 
ʚʝʨʭʥʴʦʶ ʦʧʦʨʦʶ (ʨʠʩ. 1.57). 

ɺʝʨʭʥʷ ʦʧʦʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʧôʷʪʥʠʢʘ 1, ʜʠʩʢʘ 2 ʽ 
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ʢʽʣʴʮʷ 3. ʋ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʽ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʙʦʜʫ 
ʧʽʜʧôʷʪʥʠʢʠ ʦʙʣʠʮʴʦʚʘʥʽ ʛʫʤʦʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʫ 
ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʠʩʢʠ ʧʽʜʧôʷʪʥʠʢʘ, ʦʙʝʨʪʘʶʯʠʩʴ 
ʨʘʟʦʤ ʟ ʚʘʣʦʤ, ʚʝʨʭʥʴʦʶ ʘʙʦ ʥʠʞʥʴʦʶ ʩʚʦʻʶ ʧʦʚʝʨʭʥʝʶ 
ʦʧʠʨʘʶʪʴʩʷ ʥʘ ʛʫʤʦʚʝ ʦʙʣʠʮʶʚʘʥʥʷ ʧʽʜʧôʷʪʥʠʢʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʚʘʣ ʪʫʨʙʦʙʫʨʘ ʩʧʨʠʡʤʘʻ ʪʘʢʦʞ 
ʨʘʜʽʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʣʷ ʯʦʛʦ ʧʝʨʝʜʙʘʯʝʥʽ ʯʦʪʠʨʠ 
ʨʘʜʽʘʣʴʥʽ ʦʧʦʨʠ. 

ʈʦʣʴ ʚʝʨʭʥʴʦʾ ʨʘʜʽʘʣʴʥʦʾ ʦʧʦʨʠ ʚʠʢʦʥʫʶʪʴ ʢʽʣʴʮʷ 
ʧʽʜʧôʷʪʥʠʢʘ ʽ ʧʽʜʧôʷʪʥʠʢʠ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʚʘʣʘ ʨʘʟʦʤ ʟ 
ʢʽʣʴʮʷʤʠ ʧʽʜʧôʷʪʥʠʢʘ ʦʩʪʘʥʥʽ ʪʨʫʪʴʩʷ ʧʦ ʚʥʫʪʨʽʰʥʴʦʤʫ 
ʦʙʦʜʫ ʧʽʜʧôʷʪʥʠʢʘ, ʦʙʣʠʮʴʦʚʘʥʦʛʦ ʛʫʤʦʶ, ʽ ʪʠʤ ʩʘʤʠʤ 
ʧʝʨʝʜʘʶʪʴ ʡʦʤʫ ʨʘʜʽʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʪʫʣʢʠ ʽ ʩʝʨʝʜʥʽ 
ʦʧʦʨʠ, ʨʦʟʤʽʱʝʥʽ ʤʽʞ ʪʫʨʙʽʥʘʤʠ, ʩʧʨʠʡʤʘʶʪʴ ʨʘʜʽʘʣʴʥʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 
ʅʠʞʥʴʦʶ ʨʘʜʽʘʣʴʥʦʶ ʦʧʦʨʦʶ ʻ ʥʽʧʝʣʴ. 

 

     
                          ʘ                        ʙ 
 

ʈʠʩʫʥʦʢ 1.57 ï ɺʝʨʭʥʷ ʦʧʦʨʘ ʪʫʨʙʦʙʫʨʘ: 
 ʘ ï ʦʧʦʨʘ; 1 ï ʧʽʜʧôʷʪʥʠʢ; 2 ï ʜʠʩʢ; 3 ï ʢʽʣʴʮʝ; 

ʙ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʽʜʧôʷʪʥʠʢʽʚ 
 

ʅʘ ʙʘʟʽ ʦʜʥʦʩʝʢʮʽʡʥʠʭ ʪʫʨʙʦʙʫʨʽʚ ʩʪʚʦʨʝʥʽ ʜʚʦ-, ʪʨʠ- ʽ 
ʯʦʪʠʨʠʩʝʢʮʽʡʥʽ ʪʫʨʙʦʙʫʨʠ. ʂʦʨʧʫʩʠ ʩʝʢʮʽʡ ʟôʻʜʥʫʶʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʦʥʽʯʥʦʾ ʥʘʨʽʟʽ; ʟôʻʜʥʘʥʥʷ ʚʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʦʥʫʩʥʠʭ ʬʨʠʢʮʽʡʥʠʭ ʤʫʬʪ. 

ʉʝʢʮʽʡʥʽ ʪʫʨʙʦʙʫʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʫʨʽʥʥʷ ʛʣʠʙʦʢʠʭ 
ʩʚʝʨʜʣʦʚʠʥ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʦʙʝʨʪʦʚʠʡ 
ʤʦʤʝʥʪ ʽ ʚʝʣʠʢʫ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ. 

ɼʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʫʨʙʽʥʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʚʽʜʙʦ-
ʨʦʤ ʢʝʨʥʘ ʩʪʚʦʨʝʥʽ ʢʦʣʦʥʢʦʚʽ ʪʫʨʙʦʙʫʨʠ (ʪʫʨʙʦʜʦʣʦʪʘ), ʚ 
ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʽʤʥʦʾ ʛʨʫʥʪʦʥʦʩʢʠ. 
ʂʦʣʦʥʢʦʚʠʤ ʪʫʨʙʦʙʫʨʦʤ ʻ ʪʫʨʙʦʙʫʨ ʟ ʧʦʨʦʞʥʠʩʪʠʤ ʚʘʣʦʤ, 
ʥʘ ʢʽʥʝʮʴ ʷʢʦʛʦ ʥʘʛʚʠʥʯʫʻʪʴʩʷ ʙʫʨʠʣʴʥʘ ʛʦʣʦʚʢʘ. 
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ɿʥʽʤʥʘ ʛʨʫʥʪʦʥʦʩʢʘ (ʨʠʩ. 1.58) ʚʤʽʱʘʻʪʴʩʷ ʚ ʧʦʨʦʞ-
ʥʠʩʪʦʤʫ ʚʘʣʽ ʪʫʨʙʦʙʫʨʘ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʦʣʦʚʢʠ 1, ʚʝʨʭʥʴʦʾ 
ʪʨʫʙʠ 2, ʢʣʘʧʘʥʘ 3, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʧʫʩʢʫ ʨʽʜʠʥʠ, ʷʢʘ 
ʚʠʪʽʩʥʷʻʪʴʩʷ ʢʝʨʥʦʤ ʟ ʢʦʣʦʥʢʦʚʦʾ ʪʨʫʙʠ 4, ʢʝʨʥʦʪʨʠʤʘʯʘ 5. 
ʇʦʩʘʜʢʘ ʛʨʫʥʪʦʥʦʩʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʢʦʥʫʩʥʫ ʧʦʚʝʨʭʥʶ 
ʦʧʦʨʠ, ʧʨʠʪʠʩʥʫʪʦʾ ʜʦ ʢʦʨʧʫʩʘ ʪʫʨʙʦʙʫʨʘ ʨʦʟʧʽʨʥʦʶ 
ʚʪʫʣʢʦʶ. 

 

 
 

ʈʠʩʫʥʦʢ 1.58 ï ɿʥʽʤʥʘ ʛʨʫʥʪʦʥʦʩʢʘ ʢʦʣʦʥʢʦʚʦʛʦ ʪʫʨʙʦʙʫʨʘ 
 

ɻʨʫʥʪʦʥʦʩʢʘ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʦʧʦʨʠ ʧʽʜ ʜʽʻʶ 
ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʟʫʩʠʣʣʷ, ʷʢʝ ʚʠʥʠʢʘʻ ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚ 
ʪʫʨʙʦʙʫʨʽ ʽ ʜʦʣʦʪʽ. ʇʨʠ ʮʴʦʤʫ ʩʠʣʠ ʪʝʨʪʷ ʫʪʨʠʤʫʶʪʴ 
ʛʨʫʥʪʦʥʦʩʢʫ ʚʽʜ ʧʨʦʚʝʨʪʘʥʥʷ. 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʦʣʦʚʢʠ ʛʨʫʥʪʦʥʦʩʢʠ ʻ ʙʫʨʪ ʜʣʷ 
ʟʘʭʦʧʣʝʥʥʷ ʾʾ ʫʣʦʚʣʶʚʘʯʝʤ, ʷʢʠʡ ʩʧʫʩʢʘʻʪʴʩʷ ʚ ʙʫʨʠʣʴʥʫ 
ʢʦʣʦʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʝʙʽʜʢʠ.  ɺ  ʽʥʰʦʤʫ  ʢʦʥʩʪʨʫʢʮʽʷ  
ʢʦʣʦʥʢʦʚʠʭ  ʪʫʨʙʦʙʫʨʽʚ ʘʥʘʣʦʛʽʯʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʟʚʠʯʘʡʥʠʭ 
ʪʫʨʙʦʙʫʨʽʚ. 

ɿʛʽʜʥʦ ɻʆʉʊ 26673-90 ʚʠʧʫʩʢʘʶʪʴʩʷ ʪʫʨʙʦʙʫʨʠ ʨʽʟʥʠʭ 
ʪʠʧʽʚ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʠʢʦʥʘʥʴ ʽʟ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 
ʢʦʨʧʫʩʘ ʚʽʜ 104,4 ʜʦ 240 ʤʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ 
ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʜʦʣʦʪʘʤʠ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ. 

ɻʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ. ɺʠʙʽʡʥʽ ʛʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ (ɺɻɼ) 
ʜʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ 1966 ʨ., ʾʭ 
ʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʦʩʚʦʻʥʦ ʤʝʥʰʝ, ʥʽʞ ʟʘ 10 ʥʘʩʪʫʧʥʠʭ 
ʨʦʢʽʚ. ʊʝʧʝʨ, ʥʘʧʨʠʢʣʘʜ, ʚ ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ɺɻɼ ʙʫʨʷʪʴ ʙʣʠʟʴʢʦ 15 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 
ʤʝʪʨʘʞʫ, ʚ ʧʝʚʥʠʭ ʨʘʡʦʥʘʭ ʾʭ ʯʘʩʪʢʫ ʜʦʚʝʜʝʥʦ ʜʦ 40 %. 
ʅʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʥʠ ʟʥʘʡʰʣʠ ʧʨʠ ʙʫʨʽʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥ ʟ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʨʠʚʣʝʥʠʤʠ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 
ʜʽʣʷʥʢʘʤʠ ʩʪʦʚʙʫʨʘ, ʘ ʪʘʢʦʞ ʧʨʠ ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʽ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɺɻɼ ʟʙʝʨʽʛʘʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠ ʚʘʨʽʘʮʽʾ ʛʫʩʪʠʥʠ 
ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ï ʚʽʜ ʧʽʥ ʽ ʘʝʨʦʚʘʥʠʭ 
ʜʦ ʦʙʚʘʞʥʝʥʠʭ ʟ ʛʫʩʪʠʥʦʶ ʜʦ 2000 ʢʛ/ʤ3, ʟ ʚʤʽʩʪʦʤ ʫ ʥʠʭ 
ʯʘʩʪʠʥʦʢ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʨʦʟʤʽʨʦʤ ʜʦ 1 ʤʤ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 
ʜʦ 1 %, ʚʦʥʠ ʜʦʧʫʩʢʘʶʪʴ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʥʘ ʥʘʩʘʜʢʘʭ 
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ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ ʜʦʣʽʪ ʜʦ 8é10 ʄʇʘ, ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʫ ʚʠʙʽʡʥʽʡ ʟʦʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ 100 Áʉ. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ ʛʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ ʥʘʣʝʞʘʪʴ ʜʦ 
ʦʙôʻʤʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʤʘʰʠʥ, ʙʘʛʘʪʦʟʘʭʽʜʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 
ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʣʘʥʝʪʘʨʥʦ-ʨʦʪʦʨʥʠʡ ʤʝʭʘʥʽʟʤ ʽʟ 
ʚʥʫʪʨʽʰʥʽʤ ʢʦʩʦʟʫʙʠʤ ʟʘʯʝʧʣʝʥʥʷʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʯʘʩʪʦʪʘ 
ʦʙʝʨʪʘʥʥʷ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʪʽʢʘʥʴ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ 
ʫʱʽʣʴʥʝʥʥʽ, ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʛʚʠʥʪʦʚʦʛʦ ʜʚʠʛʫʥʘ, ʘ ʤʦʤʝʥʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʧʘʜʦʤ 
ʪʠʩʢʫ. 

ʇʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʧʝʨʝʨʽʟ ʧʦʜʽʣʝʥʠʡ ʥʘ ʜʚʽ ʟʦʥʠ: 
ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (ʧʽʜ ʧʫʥʢʪʠʨʦʤ, ʣʽʚʦʨʫʯ) ʽ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ 
(ʥʘʜ ʧʫʥʢʪʠʨʦʤ, ʧʨʘʚʦʨʫʯ). ʋ ʢʦʞʥʽʡ ʟʦʥʽ ʻ ʢʘʤʝʨʠ, 
ʫʪʚʦʨʶʚʘʥʽ ʤʽʞ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ ʨʦʪʦʨʘ ï 
ʙʘʛʘʪʦʟʘʭʽʜʥʦʛʦ ʛʚʠʥʪʘ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 
ʥʝʨʫʭʦʤʦʛʦ ʩʪʘʪʦʨʘ. ʂʘʤʝʨʠ ʥʝ ʟôʻʜʥʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ 
ʽʟʦʣʴʦʚʘʥʽ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʚʠʪʢʘʤʠ ʥʘʨʽʟʢʠ ʨʦʪʦʨʘ. ɼʦ ʢʘʤʝʨ 
ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʢʘʥʘʣʦʤ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʚʽʜ ʙʫʨʦʚʠʭ 
ʥʘʩʦʩʽʚ ʥʘʜʭʦʜʠʪʴ ʨʦʙʦʯʘ ï ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ. 

ʈʽʚʥʦʜʽʶʯʘ R ʩʠʣʠ ʪʠʩʢʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ ʢʘʤʝʨʘʭ 
ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʻ ʛʝʦʤʝʪʨʠʯʥʦʶ ʩʫʤʦʶ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ, ʟ 
ʥʠʭ ʥʦʨʤʘʣʴʥʘ N ʧʨʠʪʠʩʢʘʻ ʨʦʪʦʨ ʜʦ ʩʪʘʪʦʨʘ ʧʦ ʨʘʜʽʫʩʫ, ʘ 
ʪʘʥʛʝʥʮʽʘʣʴʥʘ ʊ ʩʪʚʦʨʶʻ ʦʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ ʚʽʜʥʦʩʥʦ 
ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʜʚʠʛʫʥʘ ʽ ʧʨʠʚʦʜʠʪʴ ʚ ʦʙʝʨʪʦʚʠʡ ʨʫʭ ʨʦʪʦʨ. 
ɺʝʣʠʯʠʥʘ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʧʨʘʢʪʠʯʥʦ ʥʝʟʘʣʝʞʥʘ ʚʽʜ 
ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚ ʢʘʤʝʨʘʭ. 

ʇʨʠʥʮʠʧ ʜʽʾ ɺɻɼ ʜʝʤʦʥʩʪʨʫʻ ʨʠʩ. 1.59, ʥʘ ʷʢʦʤʫ 
ʟʦʙʨʘʞʝʥʦ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʨʦʙʦʯʦʾ ʧʘʨʠ ï ʨʦʪʦʨʘ 1 ʽ 
ʩʪʘʪʦʨʘ 2. 

 

 

ʈʠʩʫʥʦʢ 1.59 ï ʇʦʧʝʨʝʯʥʠʡ 
ʧʝʨʝʨʽʟ ʨʦʙʦʯʦʾ ʧʘʨʠ ʚʠʙʽʡʥʦʛʦ 

ʛʚʠʥʪʦʚʦʛʦ ʜʚʠʛʫʥʘ: 
R ï ʨʽʚʥʦʜʽʶʯʘ ʩʠʣ ʪʠʩʢʫ ʨʦʙʦʯʦʾ 
ʨʽʜʠʥʠ ʚ ʢʘʤʝʨʘʭ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 

N ï ʥʦʨʤʘʣʴʥʘ ʩʢʣʘʜʦʚʘ 
ʨʽʚʥʦʜʽʶʯʦʾ; 

T ï ʪʘʥʛʝʥʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ 
ʨʽʚʥʦʜʽʶʯʦʾ; 

1 ï ʨʦʪʦʨ; 2 ï ʩʪʘʪʦʨ 
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ɺɻɼ ʚʠʢʦʥʫʻ ʩʚʦʶ ʬʫʥʢʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ 
ʝʥʝʨʛʽʾ ʪʠʩʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ 
ʦʙʝʨʪʦʚʦʛʦ ʨʫʭʫ ʚʘʣʘ ʨʦʪʦʨʘ ʟʘʚʜʷʢʠ ʚʪʽʣʝʥʥʶ ʪʘʢʠʭ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ: 

- ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʟʦʚʥʽʰʥʴʦʾ ʥʘʨʽʟʢʠ ʥʘ ʨʦʪʦʨʽ ʥʘ 
ʦʜʠʥʠʮʶ ʤʝʥʰʝ ʟʘ ʯʠʩʣʦ ʟʘʭʦʜʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʨʽʟʢʠ ʚ 
ʩʪʘʪʦʨʽ-ʢʦʨʧʫʩʽ; 

- ʚʽʜʥʦʰʝʥʥʷ ʢʨʦʢʫ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʨʽʟʢʠ ʩʪʘʪʦʨʘ ʜʦ 
ʢʨʦʢʫ ʟʦʚʥʽʰʥʴʦʾ ʥʘʨʽʟʢʠ ʨʦʪʦʨʘ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ 
ʯʠʩʣʘ ʟʘʭʦʜʽʚ ʥʘʨʽʟʢʠ ʩʪʘʪʦʨʘ ʜʦ ʯʠʩʣʘ ʟʘʭʦʜʽʚ ʥʘʨʽʟʢʠ 
ʨʦʪʦʨʘ; 

 - ʜʦʚʞʠʥʘ ʨʦʙʦʯʦʾ (ʥʘʨʽʟʘʥʦʾ) ʯʘʩʪʠʥʠ ʥʘ ʨʦʪʦʨʽ ʽ ʚ 
ʩʪʘʪʦʨʽ ʥʝ ʤʝʥʰʘ ʟʘ ʢʨʦʢ ʥʘʨʽʟʢʠ ʩʪʘʪʦʨʘ; 

- ʧʨʦʬʽʣʽ ʚʠʪʢʽʚ ʥʘʨʽʟʦʢ ʥʘ ʨʦʪʦʨʽ ʽ ʚ ʩʪʘʪʦʨʽ ʚ 
ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʚʟʘʻʤʥʦ ʦʛʠʥʘʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʫ 
ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʢʦʥʪʘʢʪʽ ʚ ʜʦʚʽʣʴʥʽʡ ʬʘʟʽ ʟʘʯʝʧʣʝʥʥʷ. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ɺɻɼ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 
- ʜʚʠʛʫʥʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʜʣʷ ʙʫʨʽʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʩʫʮʽʣʴʥʠʤ ʚʠʙʦʻʤ); 
- ʜʚʠʛʫʥʠ ʜʣʷ ʙʫʨʽʥʥʷ ʧʦʭʠʣʦʩʧʨʷʤʦʚʘʥʠʭ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʪʦʚʙʫʨʽʚ ʩʚʝʨʜʣʦʚʠʥ; 
- ʜʣʷ ʙʫʨʽʥʥʷ ʢʽʣʴʮʝʚʠʤ ʚʠʙʦʻʤ ʟ ʚʽʜʙʠʨʘʥʥʷʤ ʢʝʨʥʘ; 
- ʜʣʷ ʨʝʤʦʥʪʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ; 
- ɺɻɼ ʟ ʨʦʟʜʽʣʝʥʠʤ ʧʦʪʦʢʦʤ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. 
ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ɺɻɼ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʢʮʽʡ 

ʜʚʠʛʫʥʘ ʽ ʰʧʠʥʜʝʣʷ. ʉʝʢʮʽʷ ʜʚʠʛʫʥʘ ʧʨʠʻʜʥʫʻʪʴʩʷ ʟʘʤʢʦʚʦʶ 
ʥʘʨʽʟʟʶ ʜʦ ʥʠʞʥʴʦʛʦ ʢʽʥʮʷ ʦʙʚʘʞʥʝʥʠʭ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. ɰʾ 
ʩʪʘʪʦʨ ï ʮʝ ʩʪʘʣʝʚʘ ʪʨʫʙʯʘʩʪʘ ʜʝʪʘʣʴ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʾ 
ʧʨʠʚʫʣʢʘʥʽʟʦʚʘʥʘ ʛʫʤʦʚʘ ʦʙʦʣʦʥʢʘ. ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ 
ʦʙʦʣʦʥʢʠ ʤʘʻ ʚʠʛʣʷʜ ʙʘʛʘʪʦʟʘʭʽʜʥʦʾ ʛʘʡʢʠ. ʋ ʩʪʘʪʦʨ ʟ 
ʧʝʚʥʠʤ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʜʦ ʡʦʛʦ ʦʩʽ ʚʤʽʱʝʥʦ ʩʪʘʣʝʚʠʡ 
ʨʦʪʦʨ ï ʙʘʛʘʪʦʟʘʭʽʜʥʠʡ ʛʚʠʥʪ ʟ ʚʠʪʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 
ʧʨʦʬʽʣʶ. 

ʆʜʥʦʩʝʢʮʽʡʥʽ ʛʚʠʥʪʦʚʽ ʚʠʙʽʡʥʽ ʜʚʠʛʫʥʠ ʪʠʧʫ ɼ (ʨʠʩ. 
1.60) ʥʘʣʝʞʘʪʴ ʜʦ ʜʚʠʛʫʥʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʦʥʠ 
ʤʽʩʪʷʪʴ ʩʝʢʮʽʾ ʜʚʠʛʫʥʘ, ʰʧʠʥʜʝʣʷ ʽ ʧʝʨʝʣʠʚʥʦʛʦ ʢʣʘʧʘʥʘ. 
ʂʦʨʧʫʩʠ ʩʝʢʮʽʡ ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʦʥʽʯʥʦʾ ʥʘʨʽʟʽ. 

ɺʫʟʦʣ ʟôʻʜʥʘʥʥʷ ʨʦʪʦʨʘ ʽ ʚʠʭʽʜʥʦʛʦ ʚʘʣʘ ʰʧʠʥʜʝʣʷ, 
ʷʢʠʡ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʚʦʰʘʨʥʽʨʥʦʛʦ ʢʘʨʜʘʥʘ ʘʙʦ 
ʛʥʫʯʢʦʛʦ ʚʘʣʘ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʣʘʥʝʪʘʨʥʦʛʦ 
ʨʫʭʫ ʨʦʪʦʨʘ ʫ ʟʙʽʞʥʝ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʰʧʠʥʜʝʣʷ. ʆʧʦʨʠ 
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ʰʧʠʥʜʝʣʷ ʩʧʨʠʡʤʘʶʪʴ ʨʘʜʽʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 
ʢʘʨʜʘʥʥʦʛʦ ʚʘʣʘ. 

ʐʧʠʥʜʝʣʴʥʘ ʩʝʢʮʽʷ ʜʚʠʛʫʥʽʚ ʨʽʟʥʠʭ ʪʠʧʦʨʦʟʤʽʨʽʚ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʷʢʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽ ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ, 
ʚʠʭʽʜʥʠʡ ʚʘʣ, ʦʩʴʦʚʫ ʦʧʦʨʫ ï ʙʘʛʘʪʦʨʷʜʥʠʡ ʨʘʜʽʘʣʴʥʦ-
ʦʩʴʦʚʠʡ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ, ʨʘʜʽʘʣʴʥʽ ʛʫʤʦʤʝʪʘʣʝʚʽ ʦʧʦʨʠ 
ʪʘ ʫʱʽʣʴʥʝʥʥʷ. ʅʘ ʥʠʞʥʴʦʤʫ ʢʽʥʮʽ ʚʠʭʽʜʥʦʛʦ ʚʘʣʘ 
ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʝʨʝʭʽʜʥʠʢ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʚʘʣʘ ʟ ʜʦʣʦʪʦʤ. ɺ 
ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ ʜʦʣʦʪʘʭ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʨʦʪʽʢʘʥʴ ʨʦʟʯʠʥʫ 
ʦʧʦʨʥʠʡ ʚʫʟʦʣ ʜʚʠʛʫʥʘ ʤʽʩʪʠʪʴ ʫʱʽʣʴʥʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 
ʙʫʨʽʥʥʷ ʧʨʠ ʧʝʨʝʧʘʜʘʭ ʪʠʩʢʫ ʥʘ ʜʦʣʦʪʽ 8é10 Mʇʘ. 

 ʊʘʢʠʡ ʛʚʠʥʪʦʚʠʡ ʚʠʙʽʡʥʠʡ ʜʚʠʛʫʥ ʟʜʘʪʥʠʡ ʧʝʨʝʜʘʚʘʪʠ 
ʚʠʩʦʢʠʡ ʤʦʤʝʥʪ ʧʨʠ ʥʠʟʴʢʽʡ ʡʦʛʦ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ, ʤʘʻ 
ʚʠʩʦʢʫ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ. 

 
ʘ                   ʙ 

 
ʈʠʩʫʥʦʢ 1. 60 ï ʆʜʥʦʩʝʢʮʽʡʥʠʡ 
ʛʚʠʥʪʦʚʠʡ ʚʠʙʽʡʥʠʡ ʜʚʠʛʫʥ 

ʪʠʧʫ ɼ:  
ʘ ï ʩʭʝʤʘ ʜʚʠʛʫʥʘ; 

ʙ ï 3-D ʤʦʜʝʣʴ; 1,6 ï ʧʝʨʝʭʽʜʥʠʢ; 
2 ï ʩʪʘʪʦʨ; 3 ï ʨʦʪʦʨ; 

4 ï ʪʦʨʩʽʦʥ; 5 ï ʢʘʨʜʘʥʥʠʡ ʚʘʣ; 
6 ï ʰʧʠʥʜʝʣʴ 
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ʉʝʢʮʽʡʥʽ ʛʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ ʪʠʧʫ ɼʉ ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ 
ʟ ʜʚʦʭ-ʪʨʴʦʭ ʩʝʢʮʽʡ ʜʚʠʛʫʥʘ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʚʠʥʪʦʚʠʭ 
ʧʘʨ ʜʚʠʛʫʥʽʚ ʪʠʧʫ ɼ, ʽ ʦʜʥʽʻʾ ʰʧʠʥʜʝʣʴʥʦʾ ʩʝʢʮʽʾ. 
ʂʦʤʧʣʝʢʪʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 
ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʛʚʠʥʪʦʚʠʭ ʧʘʨ ʽ ʜʚʠʛʫʥʘ. ɼʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ 
ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʚʠʛʫʥʘ ʨʦʟʨʦʙʣʝʥʽ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 
ʟôʻʜʥʘʥʥʷ: 

- ʩʢʣʘʜʘʥʥʷ ʟ ʦʨʽʻʥʪʫʚʘʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʘ 
ʛʚʠʥʪʦʚʦʶ ʣʽʥʽʻʶ ʟ ʞʦʨʩʪʢʠʤ ʟôʻʜʥʘʥʥʷʤ ʨʦʪʦʨʽʚ ʽ ʩʪʘʪʦʨʽʚ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʭʽʜʥʠʢʽʚ. 

- ʩʢʣʘʜʘʥʥʷ ʙʝʟ  ʦʨʽʻʥʪʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟ 
ʞʦʨʩʪʢʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ ʩʪʘʪʦʨʽʚ ʪʘ ʟôʻʜʥʘʥʥʷʤ ʨʦʪʦʨʽʚ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʰʘʨʥʽʨʫ, ʘʙʦ ʛʥʫʯʢʦʛʦ ʚʘʣʘ. 

ɻʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ ʟ ʧʦʨʦʞʥʠʩʪʠʤ ʨʦʪʦʨʦʤ 
ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʤʘʩʫ ʜʚʠʛʫʥʘ ʪʘ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ 
ʩʪʽʡʢʽʩʪʴ ʚʫʟʣʘ ʟôʻʜʥʘʥʥʷ ʨʦʪʦʨʘ ʟ ʚʘʣʦʤ ʰʧʠʥʜʝʣʷ. 

 ʈʦʪʦʨ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʪʨʫʙʥʦʾ ʟʘʛʦʪʦʚʢʠ, ʷʢʫ 
ʦʪʨʠʤʘʶʪʴ ʤʝʪʦʜʦʤ ʬʨʝʟʝʨʫʚʘʥʥʷ ʘʙʦ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ 
ʟôʻʜʥʫʻʪʴʩʷ ʟ ʚʘʣʦʤ ʰʧʠʥʜʝʣʷ ʪʦʨʩʽʦʥʦʤ, ʨʦʟʤʽʱʝʥʠʤ 
ʫʩʝʨʝʜʠʥʽ ʨʦʪʦʨʘ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʚʠʛʫʥʘ ʜʦʟʚʦʣʷʻ 
ʧʦʣʽʧʰʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʽ ʢʦʝʬʽʮʽʻʥʪ 
ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʘ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʡ ʜʚʠʛʫʥʘ. ɿʘʚʜʷʢʠ 
ʫʥʽʬʽʢʘʮʽʾ ʧʨʠʻʜʥʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽ 
ʪʦʨʩʽʦʥʘ ʮʽ ʜʚʠʛʫʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʝʢʮʽʡʥʠʤʠ. ʋ ʜʚʠʛʫʥʘʭ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʩʪʠʡ ʽ ʥʘʜʽʡʥʠʡ ʧʝʨʝʣʠʚʥʠʡ ʢʣʘʧʘʥ 
ʤʘʥʞʝʪʥʦʛʦ ʪʠʧʫ. 

ɻʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ ʪʠʧʫ ɼɻ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʫʨʽʥʥʷ 
ʽʥʪʝʨʚʘʣʽʚ ʥʘʙʦʨʫ ʢʨʠʚʠʟʥʠ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 
ɼʚʠʛʫʥʠ ɼɻ ʤʘʶʪʴ ʢʦʨʦʪʰʠʡ ʰʧʠʥʜʝʣʴ. ɺʦʥʠ ʦʩʥʘʱʝʥʽ 
ʦʧʦʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ ʢʦʨʧʫʩʥʠʤʠ 
ʰʘʨʥʽʨʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʧʦʪʨʽʙʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ. 

ʊʫʨʙʽʥʥʦ-ʛʚʠʥʪʦʚʽ ʜʚʠʛʫʥʠ. ʊʫʨʙʽʥʥʦ-ʛʚʠʥʪʦʚʽ 
ʜʚʠʛʫʥʠ ï ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʙʽʡʥʽ ʜʚʠʛʫʥʠ (ʨʠʩ. 1.61). ɺʦʥʠ 
ʤʽʩʪʷʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʚʫʟʣʠ: ʦʜʥʫ, ʜʚʽ ʘʙʦ ʪʨʠ ʪʫʨʙʽʥʥʽ ʩʝʢʮʽʾ, 
ʦʜʠʥ ʛʚʠʥʪʦʚʠʡ ʤʦʜʫʣʴ ʽ ʰʧʠʥʜʝʣʴ ʟ ʦʩʴʦʚʦʶ ʦʧʦʨʦʶ (ʧʨʠ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ï ʰʧʠʥʜʝʣʴ ʚʽʜʭʠʣʝʥʥʷ). ɰʭ ʢʦʤʧʦʥʦʚʢʘ 
ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʥʽʬʽʢʦʚʘʥʠʭ 
ʚʫʟʣʽʚ ʩʝʨʽʡʥʠʭ ʪʫʨʙʦʙʫʨʽʚ, ʚʠʩʦʢʦʤʦʤʝʥʪʥʠʭ ʪʫʨʙʦʙʫʨʽʚ ʽ 
ʛʚʠʥʪʦʚʠʭ ʧʘʨ. 

ʊʘʢʘ ʢʦʤʧʦʥʦʚʢʘ ʜʚʠʛʫʥʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʽ ʚʝʣʠʯʠʥʠ 
ʤʦʤʝʥʪʫ ʥʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʫ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽʡ ʯʘʩʪʦʪʽ 
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ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 
ʛʚʠʥʪʦʚʦʛʦ ʤʦʜʫʣʷ ʥʘ ʥʦʤʽʥʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ 
ʜʚʠʛʫʥʘ: ʤʦʜʫʣʴ ʘʙʦ ʧʽʜʚʠʱʫʻ, ʘʙʦ ʧʦʛʣʠʥʘʻ ʤʦʤʝʥʪ ʪʽʣʴʢʠ 
ʧʨʠ ʧʦʜʦʣʘʥʥʽ ʧʽʢʫ ʤʦʤʝʥʪʫ ʥʘ ʜʦʣʦʪʽ ʘʙʦ ʡʦʛʦ 
ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 
ʙʝʟʚʽʜʤʦʚʥʦʛʦ ʥʘʨʦʙʽʪʢʫ ʛʚʠʥʪʦʚʦʾ ʧʘʨʠ. ʇʦʨʽʚʥʶʶʯʠ ʟ 
ʚʽʜʦʤʠʤʠ ʚ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʪʫʨʙʦʙʫʨʘʤʠ ʽ ʛʚʠʥʪʦʚʠʤʠ 
ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʪʫʨʙʽʥʥʦ-ʛʚʠʥʪʦʚʠʡ ʚʠʙʽʡʥʠʡ ʜʚʠʛʫʥ 
ʤʘʻ ʨʷʜ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ. ɺʽʥ ʦʨʛʘʥʽʯʥʦ 
ʧʦʻʜʥʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʠʩʦʢʫ 
ʟʙʽʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʦʤʝʥʪʫ ʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʘ ʪʘʢʦʞ 
ʚʠʩʦʢʫ ʞʦʨʩʪʢʽʩʪʴ ʣʽʥʽʾ ʤʦʤʝʥʪʽʚ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʦʙôʻʤʥʠʭ 
ʛʜ̔ʨʦʤʘʰʠʥ. ʊʘʢʠʡ ʜʚʠʛʫʥ ʧʦʟʙʘʚʣʝʥʠʡ ʥʝʜʦʣʽʢʽʚ 
ʪʫʨʙʦʙʫʨʘ ʽ ʥʝʜʦʣʽʢʽʚ ʛʚʠʥʪʦʚʦʛʦ ʚʠʙʽʡʥʦʛʦ ʜʚʠʛʫʥʘ. 

 

 

ʈʠʩʫʥʦʢ 1.61 ï ʊʫʨʙʽʥʥʦ-ʛʚʠʥʪʦʚʠʡ 
ʜʚʠʛʫʥ: 

1 ï ʜʦʣʦʪʦ; 2 ï ʪʫʨʙʽʥʘ; 3 ï ʚʘʣ ʪʫʨʙʽʥʠ; 
4 ï ʟôʻʜʥʘʥʥʷ ʪʦʨʩʽʦʥʫ ʽ ʚʘʣʘ ʪʫʨʙʽʥʠ;  

5 ï h ʧʠʥʜʝʣʴʥʘ ʩʝʢʮʽʷ;  
6 ï ʪʦʨʩʽʦʥ; 7 ï ʦʧʦʨʘ ʦʩʴʦʚʘ;  

8 ï ʩʪʘʪʦʨ ʛʚʠʥʪʦʚʠʡ; 9  ï ʨʦʪʦʨ 
ʛʚʠʥʪʦʚʠʡ; 10 ï ʩʝʢʮʽʷ ʜʚʠʛʫʥʘ 

 

1.5.3 ɽʣʝʢʪʨʦʙʫʨʠ 
 

ɽʣʝʢʪʨʦʙʫʨʠ ï ʮʝ ʚʠʙʽʡʥʽ ʘʛʨʝʛʘʪʠ, ʫ ʷʢʠʭ ʦʙʝʨʪʦʚʠʡ 
ʤʦʤʝʥʪ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʥʫʨʝʥʠʤ, ʥʘʧʦʚʥʝʥʠʤ ʦʣʠʚʦʶ, ʘʩʠʥ-
ʭʨʦʥʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʙʫʨʽʚ 
ʤʦʞʥʘ ʙʫʨʠʪʠ ʚʝʨʪʠʢʘʣʴʥʽ, ʧʦʭʠʣʦʩʧʨʷʤʦʚʘʥʽ ʽ ʨʦʟʛʘ-
ʣʫʞʝʥʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʬʪʦʚʽ ʽ ʛʘʟʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʉʭʝʤʘ 
ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʽ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʝʣʝʢʪʨʦʙʫʨʦʤ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.62. 
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ʈʠʩʫʥʦʢ 1.62 ï ʉʭʝʤʘ 
ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʽ 
ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʙʫʨʽʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥ ʝʣʝʢʪʨʦʙʫʨʦʤ: 
1 ï ʜʦʣʦʪʦ; 2 ï ʝʣʝʢʪʨʦʙʫʨ; 

3 ï ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ; 4 ï ʩʪʘʥʮʽʷ 
ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʙʫʨʦʤ; 

5 ï ʚʠʩʦʢʦʚʦʣʴʪʥʠʡ ʚʠʤʠʢʘʯ; 
6 ï ʩʠʣʦʚʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

7 ï ʨʝʛʫʣʷʪʦʨ ʧʦʜʘʚʘʥʥʷ ʜʦʣʦʪʘ; 
8 ï ʙʫʨʦʚʘ ʣʝʙʽʜʢʘ; 

9 ï ʚʠʩʦʢʦʚʦʣʴʪʥʠʡ ʷʱʠʢ; 
10 ï ʚʝʜʫʯʘ ʪʨʫʙʘ; 

11 ï ʩʪʨʫʤʦʧʨʠʡʤʘʯ; 
12 ï ʚʝʨʪʣʶʛ; 13 ï ʙʫʨʦʚʠʡ 
ʨʫʢʘʚ; 14 ï ʟʦʚʥʽʰʥʽʡ 

ʥʝʨʫʭʦʤʠʡ ʢʘʙʝʣʴ; 15 ï ʧʫʣʴʪ 
ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʙʫʨʦʤ; 

16 ï ʨʦʪʦʨ 
 

ɼʦʣʦʪʦ 1 ʟ ʝʣʝʢʪʨʦʙʫʨʦʤ 2 ʩʧʫʩʢʘʶʪʴ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʥʘ ʙʫʨʠʣʴʥʽʡ ʢʦʣʦʥʽ. ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʜʦ ʜʚʠʛʫʥʘ 
ʝʣʝʢʪʨʦʙʫʨʘ ʧʽʜʚʦʜʠʪʴʩʷ ʚʽʜ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 6 
ʟʦʚʥʽʰʥʽʤ ʢʘʙʝʣʝʤ 14, ʧʽʜʚʽʰʝʥʠʤ ʜʦ ʙʫʨʦʚʦʛʦ ʨʫʢʘʚʘ 13, ʽ 
ʢʘʙʝʣʝʤ ʧʽʜʚʝʜʝʥʥʷ ʩʪʨʫʤʫ, ʟʤʦʥʪʦʚʘʥʠʤ ʫʩʝʨʝʜʠʥʽ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʩʢʣʘʜʝʥʦʾ ʟ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʟ 
ʚʠʩʘʜʞʝʥʠʤʠ ʥʘʟʦʚʥʽ ʢʽʥʮʷʤʠ. ʊʨʝʪʽʤ ʧʨʦʚʽʜʥʠʢʦʤ ʜʣʷ 
ʞʠʚʣʝʥʥʷ ʪʨʠʬʘʟʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʝʣʝʢʪʨʦʙʫʨʘ, ʩʣʫʞʠʪʴ 
ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ. ɼʣʷ ʚʚʝʜʝʥʥʷ ʢʘʙʝʣʶ ʚʩʝʨʝʜʠʥʫ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ 
ʣʽʥʽʾ ʜʣʷ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʷʢ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʽ 
ʧʝʨʝʤʽʱʝʥʥʽ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʫ, ʪʘʢ ʽ ʧʨʠ ʥʝʨʫʭʦʤʽʡ 
ʙʫʨʠʣʴʥʽʡ ʢʦʣʦʥʽ, ʧʨʠʟʥʘʯʝʥʠʡ ʩʪʨʫʤʦʧʨʠʡʤʘʯ 11, ʽʟ 
ʢʦʥʪʘʢʪʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. ʉʪʨʫʤʦʧʨʠʡʤʘʯ ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʽʞ 
ʚʝʨʪʣʶʛʦʤ 12 ʽ ʚʝʜʫʯʦʶ ʪʨʫʙʦʶ 10. ʂʘʙʝʣʴ ʫʩʝʨʝʜʠʥʽ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʟʤʦʥʪʦʚʘʥʠʡ ʟ ʩʝʢʮʽʡ, ʜʦʚʞʠʥʘ ʷʢʠʭ 
ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ. 

ʅʘ ʨʠʩ. 1.63 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʝʣʝʢʪʨʦʙʫʨʘ. 
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ʈʠʩʫʥʦʢ 1.63 ï ʉʭʝʤʘ ʝʣʝʢʪʨʦʙʫʨʘ: 
1 ï ʰʧʠʥʜʝʣʴ; 2 ï ʨʝʜʫʢʪʦʨ; 3 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ 

 
ʅʘ ʨʠʩ. 1.64 ʧʦʢʘʟʘʥʘ ʩʝʢʮʽʷ ʢʘʙʝʣʶ. 
 

 
 

ʈʠʩʫʥʦʢ 1.64 ï ʉʝʢʮʽʷ ʜʚʦʞʠʣʴʥʦʛʦ ʢʘʙʝʣʶ:  
1 ï ʜʚʦʢʦʥʪʘʢʪʥʠʡ ʩʪʨʠʞʝʥʴ; 2 ï ʦʧʦʨʘ ʩʪʨʠʞʥʷ; 3 ï ʢʘʙʝʣʴ 
ʜʚʦʞʠʣʴʥʠʡ; 4 ï ʦʧʦʨʘ ʤʫʬʪʠ; 5 ï ʜʚʦʢʦʥʪʘʢʪʥʘ ʤʫʬʪʘ 
 
ʅʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʩʝʢʮʽʷ ʤʘʻ ʢʦʥʪʘʢʪʥʠʡ ʩʪʨʠʞʝʥʴ 1, ʘ 

ʥʘ ʽʥʰʦʤʫ ï ʢʦʥʪʘʢʪʥʫ ʤʫʬʪʫ 5. ʂʦʥʪʘʢʪʥʘ ʤʫʬʪʘ ʽ 
ʩʪʨʠʞʝʥʴ ʚʠʢʦʥʘʥʽ ʟ ʛʫʤʠ, ʚ ʷʢʽʡ ʟʘʚʫʣʢʘʥʽʟʦʚʘʥʽ ʤʽʜʥʽ 
ʢʦʥʪʘʢʪʥʽ ʢʽʣʴʮʷ ʟ ʧʣʘʩʪʠʥʢʘʤʠ. ʇʣʘʩʪʠʥʢʠ ʦʜʥʠʤ ʢʽʥʮʝʤ 
ʧʨʠʧʘʷʥʽ ʜʦ ʢʦʥʪʘʢʪʥʦʛʦ ʢʽʣʴʮʷ, ʘ ʽʥʰʠʤ ï ʜʦ ʞʠʣ ʢʘʙʝʣʶ. 
ʇʨʠ ʟʛʚʠʥʯʫʚʘʥʥʽ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʢʦʥʪʘʢʪʥʠʡ ʩʪʨʠʞʝʥʴ 
ʚʭʦʜʠʪʴ ʚ ʢʦʥʪʘʢʪʥʫ ʤʫʬʪʫ ʽ ʩʝʢʮʽʾ ʢʘʙʝʣʷ ʟôʻʜʥʫʶʪʴʩʷ. 

ɽʣʝʢʪʨʦʙʫʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ ï 
ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʽ ʥʘʧʦʚʥʝʥʦʛʦ ʦʣʠʚʦʶ ʰʧʠʥʜʝʣʷ (ʨʠʩ. 1.65). 

ʇʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʟ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʥʘʜʭʦʜʠʪʴ ʜʦ 
ʚʝʨʭʥʴʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ 2 ʽ, ʧʨʦʡʰʦʚʰʠ ʤʽʞ ʣʫʙʨʠʢʘʪʦʨʘʤʠ 
14 ʽ 33 ʫʩʝʨʝʜʠʥʽ ʢʦʨʧʫʩʘ ʣʫʙʨʠʢʘʪʦʨʽʚ 3, ʚʩʝʨʝʜʠʥʫ 
ʧʫʩʪʦʪʽʣʦʛʦ ʚʘʣʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 7 ʽ ʜʘʣʽ ʜʦ ʜʦʣʦʪʘ. 
ɺʠʡʰʦʚʰʠ ʟ ʦʪʚʦʨʽʚ ʚ ʜʦʣʦʪʽ, ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ, ʷʢ ʽ ʧʨʠ 
ʨʦʪʦʨʥʦʤʫ ʽ ʪʫʨʙʽʥʥʦʤʫ ʩʧʦʩʦʙʘʭ ʙʫʨʽʥʥʷ, ʧʽʜʭʦʧʣʶʻ 
ʫʣʘʤʢʠ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʽ ʟʘʪʨʫʙʥʠʤ ʧʨʦʩʪʦʨʦʤ ʧʽʜʥʽʤʘʻ 
ʾʭ ʥʘ ʧʦʚʝʨʭʥʶ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʜ ʚʦʣʦʛʠ ʚʥʫʪʨʽʰʥʷ 
ʧʦʨʦʞʥʠʥʘ ʟʘʧʦʚʥʶʻʪʴʩʷ ʤʘʩʪʠʣʦʤ ʱʝ ʜʦ ʩʧʫʩʢʫ ʫ 
ʩʚʝʨʜʣʦʚʠʥʫ. ɼʽʻʶ ʧʦʨʰʥʷ ʣʫʙʨʠʢʘʪʦʨʘ 22, ʥʘ ʷʢʠʡ ʪʠʩʥʫʪʴ 
ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʽ ʧʨʫʞʠʥʘ ʣʫʙʨʠʢʘʪʦʨʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 
ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʚ ʢʦʨʧʫʩʽ ʜʚʠʛʫʥʘ, ʢʦʤʧʝʥʩʫʶʯʠ ʚʪʨʘʪʠ.  
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ʈʠʩʫʥʦʢ 1.65 ï ʉʭʝʤʘ ʝʣʝʢʪʨʦʙʫʨʘ ʟʽ ʰʧʠʥʜʝʣʝʤ,  
ʥʘʧʦʚʥʝʥʠʤ ʦʣʠʚʦʶ:  

1 ï ʟʘʧʦʙʽʞʥʠʡ ʩʪʘʢʘʥ; 2 ï ʚʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʢ; 3 ï ʢʦʨʧʫʩ 
ʣʫʙʨʠʢʘʪʦʨʽʚ; 4, 33 ï ʣʫʙʨʠʢʘʪʦʨʠ; 5 ï ʚʝʨʭʥʷ ʪʦʨʮʝʚʘ ʧʘʨʘ 
ʩʘʣʴʥʠʢʦʚʦʛʦ ʫʱʽʣʴʥʝʥʥʷ; 6 ï ʫʱʽʣʴʥʝʥʥʷ ʢʘʙʝʣʴʥʦʛʦ ʚʭʦʜʫ;  

7 ï ʧʫʩʪʦʪʽʣʠʡ ʚʘʣ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 8 ï ʦʙʤʦʪʢʘ ʩʪʘʪʦʨʘ; 
9 ï ʜ̔ ʘʤʘʛʥʽʪʥʠʡ ʧʘʢʝʪ; 10 ï ʢʦʨʧʫʩ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 11 ï ʦʧʦʨʥʠʡ 
ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ; 12 ï ʟôʻʜʥʫʚʘʣʴʥʠʡ ʥʠʞʥʽʡ ʢʦʨʧʫʩ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 13 ï ʟʫʙʯʘʩʪʘ ʟôʻʜʥʫʚʘʣʴʥʘ ʤʫʬʪʘ; 14 ï ʢʦʨʧʫʩ 
ʰʧʠʥʜʝʣʷ; 15 ï ʦʧʦʨʥʠʡ ʢʫʣʴʢʦʚʠʡ ʧʽʜʰʠʧʥʠʢ; 16 ï ʛʫʤʦʚʠʡ 
ʘʤʦʨʪʠʟʘʪʦʨ; 17 ï ʣʫʙʨʠʢʘʪʦʨ ʰʧʠʥʜʝʣʷ; 18 ï ʜʦʣʦʪʦ; 

19 ï ʧʝʨʝʭʽʜʥʠʢ; 20 ï ʩʘʣʴʥʠʢʦʚʝ ʫʱʽʣʴʥʝʥʥʷ ʰʧʠʥʜʝʣʷ; 
21 ï ʧʨʫʞʠʥʘ ʣʫʙʨʠʢʘʪʦʨʘ; 22 ï ʧʦʨʰʝʥʴ ʣʫʙʨʠʢʘʪʦʨʘ; 

23 ï ʨʦʣʠʢʦʚʘ ʨʘʜʽʘʣʴʥʘ ʦʧʦʨʘ; 24 ï ʧʫʩʪʦʪʽʣʠʡ ʚʘʣ ʰʧʠʥʜʝʣʷ; 
25 ï ʚʪʫʣʢʘ ʟ ʛʫʤʦʚʠʤ ʫʱʽʣʴʥʝʥʥʷʤ; 26 ï ʥʠʞʥʻ ʩʘʣʴʥʠʢʦʚʝ 
ʫʱʣ̔ʴʥʝʥʥʷ; 27, 29 ï ʨʘʜʽʘʣʴʥʽ ʢʫʣʴʢʦʚʽ ʧʽʜʰʠʧʥʠʢʠ; 28 ï ʩʝʢʮʽʷ 
ʩʪʘʪʦʨʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 30 ï ʩʝʢʮʽʷ ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 

31 ï ʟôʻʜʥʫʚʘʣʴʥʠʡ ʚʝʨʭʥʽʡ ʢʦʨʧʫʩ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 32 ï ʚʝʨʭʥʻ 
ʩʘʣʴʥʠʢʦʚʝ ʫʱʽʣʴʥʝʥʥʷ;  34 ï ʧʦʨʰʝʥʴ ʣʫʙʨʠʢʘʪʦʨʘ; 

35 ï ʧʨʫʞʠʥʘ ʣʫʙʨʠʢʘʪʦʨʘ; 36 ï ʢʘʙʝʣʴʥʠʡ ʚʭʽʜ; 
37 ï ʦʧʦʨʘ ʢʦʥʪʘʢʪʥʦʛʦ ʩʪʨʠʞʥʷ; 38 ï ʢʦʥʪʘʢʪʥʠʡ ʩʪʨʠʞʝʥʴ 

 
ʇʫʩʪʦʪʽʣʠʡ ʚʘʣ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 7 ʟôʻʜʥʫʻʪʴʩʷ ʟ ʧʫʩʪʦ-

ʪʽʣʠʤ ʚʘʣʦʤ ʰʧʠʥʜʝʣʷ 24 ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʫʙʯʘʩʪʦʾ ʟôʻʜʥʫ-
ʚʘʣʴʥʦʾ ʤʫʬʪʠ 13. ʇʨʠ ʧʦʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʦʙʤʦʪʢʫ 
ʩʪʘʪʦʨʘ ʽ ʨʦʪʦʨʘ ʟʘʥʫʨʝʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
ʡʦʛʦ ʧʫʩʪʦʪʽʣʠʡ ʚʘʣ ʧʦʯʠʥʘʻ ʦʙʝʨʪʘʪʠʩʷ, ʘ ʦʪʞʝ 
ʦʙʝʨʪʘʶʪʴʩʷ ʧʫʩʪʦʪʽʣʠʡ ʚʘʣ ʰʧʠʥʜʝʣʷ ʽ ʜʦʣʦʪʦ.  

ɼʣʷ ʙʫʨʽʥʥʷ ʧʦʭʠʣʦʩʨʷʤʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʢʦʨʠʩ-
ʪʦʚʫʶʪʴʩʷ ʦʢʨʝʤʽ ʤʝʭʘʥʽʟʤʠ ʚʠʢʨʠʚʣʝʥʥʷ, ʷʢʽ ʤʦʥʪʫʶʪʴ 
ʤʽʞ ʜʚʠʛʫʥʦʤ ʽ ʰʧʠʥʜʝʣʝʤ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ ʽ 
ʧʽʜʚʠʱʝʥʥʷ ʦʙʝʨʪʦʚʦʛʦ ʤʦʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʜʫʢ-
ʪʦʨʠ, ʷʢʽ ʪʘʢʦʞ ʷʢ ʽ ʤʝʭʘʥʽʟʤʠ ʚʠʢʨʠʚʣʝʥʥʷ, ʤʦʥʪʫʶʪʴ ʤʽʞ 
ʜʚʠʛʫʥʦʤ ʽ ʰʧʠʥʜʝʣʝʤ. 

ɽʣʝʢʪʨʦʙʫʨʠ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʜʦ ʛʣʠʙʠʥ 7000 
ʤʝʪʨʽʚ ʧʨʠ ʭʦʨʦʰʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʧʨʦʢʘʯʫʚʘʥʠʤ ʨʦʟʯʠʥʦʤ. 
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ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʢʘʯʫʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʚ 
ʧʨʦʮʝʩʽ ʫʩʪʘʣʝʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 80 Áʉ. 
ʇʦʨʽʚʥʶʶʯʠ ʟ ʨʦʪʦʨʥʠʤ ʽ ʪʫʨʙʽʥʥʠʤ ʩʧʦʩʦʙʘʤʠ ʙʫʨʽʥʥʷ ʚ 
ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʙʫʨʽʚ ʟʥʠʞʫʻ 
ʩʦʙʽʚʘʨʪʽʩʪʴ ʤʝʪʨʘ ʧʨʦʭʦʜʢʠ ʥʘ 10é15 %, ʟʘʙʝʟʧʝʯʫʻ 
ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʭʦʜʢʠ ʥʘ ʜʦʣʦʪʦ ʽ ʟʙʽʣʴʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ 
ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 16é18 %. ʉʣʽʜ 
ʚʽʜʟʥʘʯʠʪʠ, ʧʨʦ ʥʘʷʚʥʠʡ ʙʘʛʘʪʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʝʣʝʢʪʨʦʙʫʨʽʚ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ ʚ 
ɿʘʭʽʜʥʽʡ ʋʢʨʘʾʥʽ. 

 
 

1.6 ʇʈʆʄʀɺɸʅʅʗ ɯ ʇʈʆɼʋɺɸʅʅʗ ʉɺɽʈɼʃʆɺʀʅ 
 

1.6.1 ʇʨʠʟʥʘʯʝʥʥʷ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ 
 
ʇʝʨʽʦʜʠʯʥʝ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʦʯʘʣʠ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʟ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ XIX ʩʪʦʣʽʪʪʷ, ʪʦʙʪʦ ʟ ʪʦʛʦ ʯʘʩʫ, 
ʢʦʣʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʚ ʫʜʘʨʥʠʡ ʩʧʦʩʽʙ ʙʫʨʽʥʥʷ. ʇʨʠ 
ʮʴʦʤʫ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʝ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʚʽʜ 
ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʜʦʣʠʚʘʥʥʽ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʦʙʝʨʪʦʚʦʛʦ ʩʧʦʩʦʙʫ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠʚʝʣʦ ʜʦ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʤʠʚʘʥʥʷ ʾʭ ʚ ʧʨʦʮʝʩʽ 
ʙʫʨʽʥʥʷ. ɺʦʜʘ ʙʫʣʘ ʧʝʨʰʦʶ ʧʨʦʤʠʚʥʦʶ ʨʽʜʠʥʦʶ ʽ ʧʨʠ 
ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ. ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʾ ʙʫʨʽʥʥʷ 
ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʨʦʟʙʫʨʶʚʘʥʥʽ ʛʣʠʥ ʽ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʝʥʴ 
ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʟʥʘʯʥʦ 
ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʧʨʦʭʦʜʢʠ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʦʤʫ ʩʪʘʣʠ ʥʝ 
ʪʽʣʴʢʠ ʟʙʝʨʽʛʘʪʠ ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ, ʘʣʝ ʽ ʰʪʫʯʥʦ ʛʦʪʫʚʘʪʠ ʡʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ. ɯʟ 
ʟʨʦʩʪʘʥʥʷʤ ʛʣʠʙʠʥ ʩʚʝʨʜʣʦʚʠʥ ʚʠʤʦʛʠ ʜʦ ʧʨʦʤʠʚʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʣʠ, ʱʦ ʟʫʤʦʚʠʣʦ ʩʪʚʦʨʝʥʥʷ 
ʥʦʚʠʭ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ: 
- ʚʠʥʝʩʝʥʥʷ ʯʘʩʪʠʥʦʢ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʟʽ ʩʚʝʨʜ-

ʣʦʚʠʥʠ; 
- ʫʪʨʠʤʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʫ ʟʚʘʞʝ-

ʥʦʤʫ ʩʪʘʥʽ ʧʨʠ ʧʨʠʧʠʥʝʥʥʽ ʮʠʨʢʫʣʷʮʽʾ; 
- ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʩʪʽʥʢʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʪʦʞ  

ʟʘʧʦʙʽʛʘʥʥʷ ʦʙʚʘʣʫ ʧʦʨʽʜ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ ʛʘʟʫ, ʥʘʬʪʠ ʽ ʚʦʜʠ ʟ ʨʦʟʙʫʨʝʥʠʭ ʧʣʘʩʪʽʚ; 

- ʛʣʠʥʠʟʘʮʽʷ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ; 
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- ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʜʦʣʦʪʘ, ʪʫʨʙʦʙʫʨʘ, ʝʣʝʢʪʨʦʙʫʨʘ ʽ 
ʢʦʣʦʥʠ; 

- ʟʤʘʱʫʚʘʥʥʷ ʜʝʪʘʣʝʡ (ʱʦ ʪʨʫʪʴʩʷ) ʜʦʣʦʪʘ, ʪʫʨʙʦʙʫʨʘ; 
- ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʪʫʨʙʦʙʫʨʫ (ʛʚʠʥʪʦʚʦʤʫ ʜʚʠʛʫʥʫ); 
- ʟʘʭʠʩʪ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʚʽʜ 

ʢʦʨʦʟʽʾ. ʇʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʤʘʻ ʙʫʪʠ ʽʥʝʨʪʥʦʶ ʜʦ ʜʽʾ ʪʝʤʧʝ-
ʨʘʪʫʨ, ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜ ʧʣʘʩʪʽʚ ʽ ʫʣʘʤʢʽʚ ʨʦʟʙʫʨʝʥʠʭ 
ʧʦʨʽʜ. ʇʨʦʤʠʚʥʽ ʨʽʜʠʥʠ ʻ: 

- ʟʘʤʽʰʘʥʽ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʭʘʨʘʢʪʝʨʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 
ʷʢʠʭ ʚʦʜʘ ʽ ʛʣʠʥʠʩʪʽ ʨʦʟʯʠʥʠ; 

- ʟʘʤʽʰʘʥʽ ʥʘ ʥʝʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 
ʚʫʛʣʝʚʦʜʥʝʚʽ ʨʦʟʯʠʥʠ (ʥʘʬʪʦʚʽ); 

- ʥʘʩʠʯʝʥʽ ʧʦʚʽʪʨʷʤ. 
 
 
1.6.2 ʇʨʦʤʠʚʥʽ ʨʽʜʠʥʠ ʥʘ ʚʦʜʥʽʡ ʦʩʥʦʚʽ 

 
ɺʦʜʘ, ʷʢ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ, ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ 

ʨʘʡʦʥʘʭ, ʚ ʷʢʠʭ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʫʪʚʦʨʝʥʠʡ ʪʚʝʨʜʠʤʠ 
ʧʦʨʦʜʘʤʠ, ʷʢʽ ʥʝ ʦʙʚʘʣʶʶʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʙʝʟ ʛʣʠʥʠʟʘʮʽʾ 
ʾʾ ʩʪʽʥʢʠ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚʦʜʦʶ ʩʪʘʻ 
ʚʠʛʽʜʥʽʰʦʶ ʟʘʚʜʷʢʠ ʾʾ ʚʝʣʠʢʽʡ ʨʫʭʣʠʚʦʩʪʽ, ʤʘʣʽʡ ʚôʷʟʢʦʩʪʽ ʽ 
ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽʡ ʛʫʩʪʠʥʽ. ʗʢ ʥʘʩʣʽʜʦʢ ʟʤʝʥʰʫʶʪʴʩʷ 
ʛʽʜʨʘʚʣʽʯʥʽ ʦʧʦʨʠ ʚ ʙʫʨʠʣʴʥʽʡ ʢʦʣʦʥʽ, ʚʠʙʽʡʥʦʤʫ ʜʚʠʛʫʥʽ, 
ʜʦʣʦʪʽ ʽ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʦʣʝʛʰʫʶʪʴʩʷ ʫʤʦʚʠ ʨʦʙʦʪʠ 
ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʾʭ ʧʦʜʘʯʘ ʽ ʧʦʪʫʞʥʽʩʪʴ 
ʪʫʨʙʦʙʫʨʘ. ʇʨʦʪʝ ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ ʧʨʠʭʚʘʪʘ (ʧʨʠʣʠʧʘʥʥʷ 
ʜʦ ʩʪʽʥʢʠ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ) ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, 
ʦʩʢʽʣʴʢʠ ʚʦʜʘ ʥʝ ʩʧʨʦʤʦʞʥʘ ʫʪʨʠʤʫʚʘʪʠ ʫ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ 
ʯʘʩʪʠʥʢʠ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʧʨʠ ʧʨʠʧʠʥʝʥʥʽ ʮʠʨʢʫʣʷʮʽʾ. 
ʂʨʽʤ ʪʦʛʦ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʚʘʣʠ ʧʦʨʽʜ ʽʟ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʦʩʢʽʣʴʢʠ ʚʦʜʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʦʛʦ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 
ʪʠʩʢʫ. ʆʙʚʘʣʠ ʧʦʷʩʥʶʶʪʴʩʷ ʪʘʢʦʞ ʬʽʟʠʢʦ-ʭ̔ ʤʽʯʥʠʤʠ ʜʽʷʤʠ 
ʚʦʜʠ ʥʘ ʧʦʨʦʜʫ. ɼʦ ʪʦʛʦ ʞ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ 
ʨʦʟʙʫʨʶʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʬʪʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʝ 
ʤʦʞʥʘ ʩʚʝʨʜʣʦʚʠʥʫ ʧʨʦʤʠʚʘʪʠ ʚʦʜʦʶ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʘ 
ʬʽʣʴʪʨʘʮʽʷ ʾʾ ʚ ʧʨʦʜʫʢʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ ʫʪʨʫʜʥʶʻ ʧʨʠʧʣʠʚ 
ʥʘʬʪʠ ʟ ʧʣʘʩʪʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʙʫʨʽʥʥʷ. 

ɻʣʠʥʠʩʪʽ ʨʦʟʯʠʥʠ ʛʦʪʫʶʪʴ ʟ ʛʣʠʥʠ ʽ ʚʦʜʠ. ʇʨʦʪʝ ʥʝ 
ʚʩʷʢʘ ʛʣʠʥʘ ʧʨʠʜʘʪʥʘ ʜʣʷ ʮʴʦʛʦ. 

ɻʣʠʥʘ ï ʩʫʤʽʰ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ ʜʦʜʘʶʪʴ ʾʡ 
ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʽ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʽʚ (ʧʽʩʢʫ, 
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ʢʘʨʙʦʥʘʪʽʚ), ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʮʝʩ ʷʢʽʩʥʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ 
ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. ɺʽʜʦʤʽ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ, ʷʢʽ ʚʭʦʜʷʪʴ 
ʜʦ ʩʢʣʘʜʫ ʛʣʠʥ: ʢʘʦʣʽʥʽʪ Al2ʆ3 2Siʆ2 2H2ʆ, ʛʘʣʫʘʟʠʪ Al2ʆ3 
2Siʆ2 3H2ʆ ʽ ʤʦʥʪʤʦʨʠʣʦʥʽʪ Al2ʆ3 4Siʆ2 2H2ʆ. ʇʨʠ 
ʚʝʣʠʢʦʤʫ ʚʤʽʩʪʽ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʽʚ (ʜʦʤʽʰʦʢ) ʛʣʠʥʠ 
ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʤʝʨʛʝʣʽ, ʛʣʠʥʠʩʪʽ ʧʽʩʢʠ ʽ ʽʥʰʽ ʦʩʘʜʦʚʽ 
ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʟʥʘʯʥʦʶ 
ʧʣʘʩʪʠʯʥʽʩʪʶ. 

ɻʣʠʥʠ ʤʽʩʪʷʪʴ ʪʘʢʦʞ ʦʢʩʠʜʠ ʟʘʣʽʟʘ Fe2ʆ3, ʣʫʞʥʠʭ 
(ʢʘʣʽʶ ʂ2ʆ, ʥʘʪʨʽʶ Na2ʆ) ʽ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ (ʢʘʣʴʮʽʶ ʉʘʆ, 
ʤʘʛʥʽʶ MgO) ʤʝʪʘʣʽʚ. ʋʪʚʦʨʶʶʪʴʩʷ ʛʣʠʥʠ ʧʨʠ 
ʚʠʚʽʪʨʶʚʘʥʥʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʦʣʴʦʚʦʛʦ 
ʰʧʘʪʫ, ʧʽʜ ʜʽʻʶ ʚʦʜʠ ʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ 
ʧʦʚʽʪʨʽ: 

 
ʂ2ʆ Al2ʆ3 6Siʆ2+ʉʆ2+2H2ʆ=ʂ3ʉʆ3+4S̔ʆ2+Al2ʆ3 2Siʆ2 2H2ʆ 

        ʧʦʣʴʦʚʠʡ ʰʧʘʪ                                              ʢʘʦʣʽʥʽʪ 
      

ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʛʨʦʤʘʜ-
ʞʝʥʥʷ ʚ ʟʝʤʣʽ ʛʣʠʥʠ, ʢʨʝʤʥʝʟʝʤʫ ʽ ʩʦʣʝʡ ʢʘʣʽʶ. 

ʋ ʚʩʽʭ ʛʣʠʥʘʭ ʻ ʭʽʤʽʯʥʦ ʩʧʦʣʫʯʥʘ ʚʦʜʘ, ʷʢʘ ʫʪʚʦʨʶʻ ʥʘ 
ʧʦʚʝʨʭʥʽ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʰʘʨ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʆʅ. 
ʆʩʢʽʣʴʢʠ, ʜʣʷ ʦʩʪʘʥʥʽʭ ʭʘʨʘʢʪʝʨʥʘ ʚʝʣʠʢʘ ʧʦʣʷʨʥʽʩʪʴ, ʪʦ 
ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʚʢʦʣʦ ʯʘʩʪʠʥʦʢ ʩʠʣʴʥʝ ʧʦʣʝ ʪʷʞʽʥʥʷ. ɺʦʜʝʥʴ 
ʮʠʭ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʱʝʥʠʡ ʷʢ ʤʝʪʘʣʦʤ 
(Na, K, ʉʘ ʽ ʽʥ.), ʪʘʢ ʽ ʢʠʩʣʦʪʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ (Sʆ4, C1, ʉʆ3 
ʪʦʱʦ). ʗʢʱʦ ʚʦʜʝʥʴ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʟʘʣʠʰʠʚʩʷ 
ʥʝʟʘʤʽʱʝʥʠʤ, ʪʦ ʛʣʠʥʫ ʥʘʟʠʚʘʶʪʴ ʚʦʜʥʝʚʦʶ, ʘʙʦ ʢʠʩʣʦʶ, 
ʚʥʘʩʣʽʜʦʢ ʾʾ ʢʠʩʣʦʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʍʽʤʽʯʥʦ ʩʧʦʣʫʯʥʘ ʚʦʜʘ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ 
ʚʠʜʘʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʧʨʦʞʘʨʶʚʘʥʥʽ ʛʣʠʥʠ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʠ 500é700 Áʉ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʚʝʨʥʫʪʠ ʛʣʠʥʽ ʧʝʨʚʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʞʝ 
ʥʝ ʤʦʞʥʘ. ɻʽʜʨʦʢʩʠʣʴʥʽ ʛʨʫʧʠ ʆʅ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʘʚʢʦʣʦ 
ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʩʠʣʴʥʝ ʧʦʣʝ ʪʷʞʽʥʥʷ, ʧʨʠʪʷʛʘʶʪʴ ʜʦ 
ʧʦʚʝʨʭʦʥʴ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʤʦʣʝʢʫʣʠ ʚʦʜʠ. ʎʷ ʚʦʜʘ, ʥʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʭʽʤʽʯʥʦ ʩʧʦʣʫʯʥʦʾ ʚʦʜʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʬʽʟʠʯʥʦ 
ʩʧʦʣʫʯʥʦʶ ʚʦʜʦʶ. 

ʌʽʟʠʯʥʦ ʩʧʦʣʫʯʥʘ ʚʦʜʘ, ʷʢʘ ʦʪʦʯʫʻ ʛʣʠʥʠʩʪʽ ʯʘʩʪʠʥʢʠ 
ʰʘʨʘʤʠ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʛʣʠʥʠ 
ʜʦ 100é150 Áʉ. ʇʨʦʪʝ ʧʨʠ ʮʴʦʤʫ ʧʝʨʚʠʥʥʽ ʧʣʘʩʪʠʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥʠ ʤʘʡʞʝ ʥʝ ʚʪʨʘʯʘʶʪʴʩʷ. 

ɻʣʠʥʠʩʪʽ ʯʘʩʪʠʥʢʠ ʤʘʶʪʴ ʚʠʜ ʧʣʦʩʢʠʭ ʣʫʩʢʦʚʠʭ 
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ʧʣʘʩʪʠʥʦʢ. ʆʪʞʝ, ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʧʨʠ ʾʭ ʟʽʪʢʥʝʥʥʽ ʟʥʘʯʥʦ 
ʙʽʣʴʰʘ, ʥʽʞ ʧʨʠ ʟʙʣʠʞʝʥʥʽ ʟʝʨʝʥ ʧʽʩʢʫ, ʷʢʽ ʤʘʶʪʴ ʦʢʨʫʛʣʫ 
ʬʦʨʤʫ. ʇʨʠ ʟʤʦʯʫʚʘʥʥʽ ʛʣʠʥʠ ʚʦʜʦʶ ʤʦʣʝʢʫʣʠ ʚʦʜʠ 
ʧʨʦʥʠʢʘʶʪʴ ʤʽʞ ʧʣʘʩʪʠʥʢʘʤʠ ʛʣʠʥʠ ʽ ʨʦʟʩʫʚʘʶʪʴ ʾʭ. ʊʦʤʫ 
ʦʙôʻʤ ʛʣʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʾʾ ʥʘʙʫʭʘʥʥʷ, ʛʣʠʥʠʩʪʽ 
ʯʘʩʪʠʥʢʠ ʚʽʜʜʘʣʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʩʠʣʠ ʪʷʞʽʥʥʷ ʤʽʞ 
ʥʠʤʠ ʩʣʘʙʰʘʶʪʴ ʽ ʛʣʠʥʠʩʪʘ ʛʨʫʜʦʯʢʘ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ 
ʥʘʡʜʨʽʙʥʽʰʽ ʯʘʩʪʠʥʢʠ, ʧʦʢʨʠʪʽ ʚʦʜʥʦʶ ʦʙʦʣʦʥʢʦʶ. ʊʘʢ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʜʨʦʙʣʝʥʥʷ (ʜʠʩʧʝʨʛʫʚʘʥʥʷ) ʛʣʠʥʠ ʫ ʚʦʜʽ ʽ 
ʫʪʚʦʨʝʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ʆʪʞʝ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʚʠʩʦʢʦʾ 
ʷʢʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʩʦʢʦʩʦʨʪʥʫ ʛʣʠʥʫ ʽ 
ʜʦʩʢʦʥʘʣʽ ʤʝʪʦʜʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ʗʢʽʩʪʴ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʮʽʣʠʤ 
ʨʷʜʦʤ ʧʘʨʘʤʝʪʨʽʚ: ʛʫʩʪʠʥʦʶ, ʚôʷʟʢʽʩʪʶ, ʚʦʜʦʚʽʜʜʘʯʝʶ, 
ʩʪʘʪʠʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʟʩʫʚʫ ʪʦʱʦ. ɻʫʩʪʠʥʘ ʛʣʠʥʠʩʪʦʛʦ 
ʨʦʟʯʠʥʫ ï ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʚʠʤʽʨʶʚʘʥʘ ʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʠ 
ʨʦʟʯʠʥʫ ʜʦ ʡʦʛʦ ʦʙôʻʤʫ. ʏʠʤ ʙʽʣʴʰʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʫ, ʪʠʤ 
ʙʽʣʴʰʠʡ ʪʠʩʢ ʚʽʥ ʩʪʚʦʨʶʻ ʥʘ ʚʠʙʽʡ ʽ ʩʪʽʥʢʫ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʪʠʩʢ ʩʪʦʚʧʘ 
ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʜʝʱʦ ʧʝʨʝʚʠʱʫʚʘʚ ʪʠʩʢ ʚ ʧʨʦʭʽʜʥʠʭ 
ʥʘʬʪʦʥʦʩʥʠʭ, ʛʘʟʦʥʦʩʥʠʭ ʘʙʦ ʚʦʜʦʥʦʩʥʠʭ ʧʣʘʩʪʘʭ. ʊʦʤʫ 
ʛʫʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʤʘʻ 
ʚʽʜʧʦʚʽʜʘʪʠ ʮʽʡ ʚʠʤʦʟʽ. 

ʇʨʠ ʨʦʟʙʫʨʶʚʘʥʥʽ ʛʦʨʠʟʦʥʪʽʚ, ʩʭʠʣʴʥʠʭ ʜʦ ʦʙʚʘʣʫ 
ʧʦʨʽʜ, ʪʨʝʙʘ ʟʙʽʣʴʰʫʚʘʪʠ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʫ. ʋ ʨʘʟʽ 
ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʠʭ, ʢʘʚʝʨʥʦʟʥʠʭ ʧʣʘʩʪʽʚ ʪʨʝʙʘ, 
ʥʘʚʧʘʢʠ, ʟʤʝʥʰʠʪʠ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʫ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʡʦʛʦ 
ʧʨʦʥʠʢʘʥʥʷ ʚ ʮʽ ʛʦʨʠʟʦʥʪʠ. 

ʋ ʥʝʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ ʙʫʨʽʥʥʷ ʛʫʩʪʠʥʫ ʛʣʠʥʠʩʪʦʛʦ 
ʨʦʟʯʠʥʫ ʧʽʜʪʨʠʤʫʶʪʴ ʚ ʛʨʘʥʠʮʷʭ 1180é1220 ʢʛ/ʤ3. 

ɺôʷʟʢʽʩʪʴ (ʚʥʫʪʨʽʰʥʻ ʪʝʨʪʷ) ï ʚʣʘʩʪʠʚʽʩʪʴ ʨʽʜʠʥ ʽ ʛʘʟʽʚ 
ʯʠʥʠʪʠ ʦʧʽʨ ʧʝʨʝʤʽʱʝʥʥʶ ʦʜʥʦʾ ʾʭ ʯʘʩʪʠʥʠ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ. 
ɺʥʫʪʨʽʰʥʻ ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʨʫʩʽ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ, 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʨʪʷ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʬʽʟʠʯʥʦ ʩʧʦʣʫʯʥʦʾ 
ʚʦʜʠ, ʤʽʞ ʛʣʠʥʠʩʪʠʤʠ ʯʘʩʪʠʥʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ 
ʬʽʟʠʯʥʦ ʩʧʦʣʫʯʥʦʾ ʚʦʜʠ ʽ ʛʣʠʥʠʩʪʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. 

ɿ ʮʠʭ ʪʨʴʦʭ ʚʠʜʽʚ ï ʥʘʡʤʝʥʰʝ ʪʝʨʪʷ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ 
ʚʦʜʠ. ʊʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʬʽʟʠʯʥʦ ʩʧʦʣʫʯʥʦʾ ʚʦʜʠ 
ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚôʷʟʢʦʩʪʽ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ, ʘ 
ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʠʥʠʩʪʦʾ ʬʘʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚôʷʟʢʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʚôʷʟʢʽʩʪʴ ʛʣʠʥʠʩʪʦʛʦ 
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ʨʦʟʯʠʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʜʠʩʧʝʨʩʥʦʩʪʽ ʛʣʠʥʠ ʫ ʚʦʜʽ. 
ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʚôʷʟʢʽʩʪʴ ʪʘʢʦʞ ʭʽʤʽʯʥʝ 
ʦʙʨʦʙʣʝʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʽ ʜʽʷ ʨʦʟʯʠʥʥʠʭ ʫ ʚʦʜʽ ʧʦʨʽʜ 
ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ ʫ ʚʦʜʘʭ ʧʣʘʩʪʽʚ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʧʦʨʠʩʪʠʭ, ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ ʟ 
ʤʘʣʠʤ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ, ʧʦʛʣʠʥʘʶʯʠʭ ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ, 
ʚʠʩʦʢʘ ʚôʷʟʢʽʩʪʴ ʨʽʜʠʥʠ ʩʧʨʠʷʻ ʟʘʢʫʧʦʨʮʽ ʧʦʨ ʽ ʢʘʥʘʣʽʚ ʚ 
ʧʣʘʩʪʽ. ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʧʣʘʩʪʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʛʘʟ, ʥʝʦʙʭʽʜʥʦ 
ʟʤʝʥʰʫʚʘʪʠ ʚôʷʟʢʽʩʪʴ ʜʣʷ ʢʨʘʱʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʙʫʣʴʙʘʰʦʢ 
ʛʘʟʫ ʢʨʽʟʴ ʩʪʦʚʧ ʨʽʜʠʥʠ. 

ɺʦʜʦʚʽʜʜʘʯʘ ï ʩʧʨʦʤʦʞʥʽʩʪʴ ʨʦʟʯʠʥʫ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ 
ʚʽʜʜʘʚʘʪʠ ʚʦʜʫ ʧʦʨʠʩʪʠʤ ʧʦʨʦʜʘʤ. ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 
ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʧʨʦʥʠʢʘʻ ʚ 
ʧʦʨʠ ʧʣʘʩʪʽʚ ʽ ʟʛʦʜʦʤ ʟʘʢʫʧʦʨʶʻ ʾʭ. ʋʪʚʦʨʝʥʘ ʥʘ ʩʪʽʥʮʽ 
ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʥʠʩʪʘ ʢʽʨʢʘ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʥʠʢʥʝʥʥʶ ʚ 
ʧʣʘʩʪʠ ʥʘʚʽʪʴ ʜʫʞʝ ʤʘʣʠʭ ʯʘʩʪʠʥʦʢ ʛʣʠʥʠ, ʘʣʝ ʥʝ ʟʘʪʨʠʤʫʻ 
ʚʦʜʫ, ʷʢʘ ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ʗʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ, 
ʪʦ ʥʘ ʩʪʽʥʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʪʦʚʩʪʘ, ʨʠʭʣʘ ʽ 
ʥʝʱʽʣʴʥʘ ʛʣʠʥʠʩʪʘ ʢʽʨʢʘ, ʢʨʽʟʴ ʷʢʫ ʬʽʣʴʪʨʫʻʪʴʩʷ ʚʦʜʘ ʚ 
ʧʣʘʩʪ. ʋʪʚʦʨʝʥʥʷ ʪʦʚʩʪʦʾ ʛʣʠʥʠʩʪʦʾ ʢʽʨʢʠ ʟʚʫʞʫʻ ʩʪʦʚʙʫʨ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʠʣʠʧʘʥʥʷ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʥʠʢʥʝʥʥʷ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʚʦʜʠ ʚ 
ʧʦʨʦʜʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʾʭ ʥʘʙʫʭʘʥʥʷ ʽ ʦʙʚʘʣʽʚ. ʋ ʟʚôʷʟʢʫ ʟ 
ʮʠʤ ʟʘʚʞʜʠ ʧʨʘʛʥʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʥʠʟʠʪʠ ʚʦʜʦʚʽʜʜʘʯʫ 
ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ʉʪʘʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʮʥʽʩʪʴ 
ʩʪʨʫʢʪʫʨʠ ʥʝʨʫʭʦʤʦʛʦ ʨʦʟʯʠʥʫ. ʎʷ ʤʽʮʥʽʩʪʴ ʟʨʦʩʪʘʻ ʟ ʯʘʩʫ 
ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
ʮʝʡ ʧʘʨʘʤʝʪʨ ʜʦʮʽʣʴʥʦ ʚʠʤʽʨʶʚʘʪʠ ʯʝʨʝʟ 1 ʭʚʠʣʠʥʫ ʽ 10 
ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ɺʽʜʤʽʥʥʽʩʪʴ 
ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʟʤʽʮʥʠʣʘʩʷ 
ʩʪʨʫʢʪʫʨʘ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʟʘ 10 ʭʚʠʣʠʥ. 

ʆʙʚʘʞʥʶʚʘʯʽ. ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʛʘʟʦʥʘʬʪʦʚʦʜʦ-
ʧʨʦʷʚʣʝʥʴ, ʦʙʚʘʣʶʚʘʥʥʷ ʩʪʽʥʦʢ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʽʥʰʠʭ 
ʫʩʢʣʘʜʥʝʥʴ, ʥʝʦʙʭʽʜʥʦ ʨʝʛʫʣʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʛʽʜʨʦʩʪʘʪʠʯ-
ʥʦʛʦ ʪʠʩʢʫ ʩʪʦʚʧʘ ʙʫʨʦʚʦʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʫ ʩʚʝʨʜʣʦʚʠʥʽ. 
ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʻ ʟʤʽʥʘ ʛʫʩʪʠʥʠ ʙʫʨʦʚʦʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʛʫʩʪʠʥʘ ʙʫʨʦʚʦʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʷʢʫ 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʙʝʥʪʦʥʽʪʦʚʠʭ ʛʣʠʥʦʧʦʨʦʰʢʽʚ, 
ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʧʦʨʦʰʢʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ 
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ʨʝʘʛʝʥʪʽʚ, ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1100é1200 ʢʛ/ʤ3. 
ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʨʦʚʦʾ ʧʨʦʤʠʚʥʦʾ 

ʨʽʜʠʥʠ ʟ ʙʽʣʴʰʦʶ ʛʫʩʪʠʥʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʦʥʢʦ 
ʨʦʟʤʝʣʝʥʠʡ ʧʦʨʦʰʦʢ ʚʘʞʢʠʭ ʤʽʥʝʨʘʣʽʚ - ʦʙʚʘʞʥʶʚʘʯ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʦʩʥʦʚʠ ʤʽʥʝʨʘʣʫ ʦʙʚʘʞʥʶʚʘʯʽ ʧʦʜʽʣʷʶʪʴ 
ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ: ʢʘʨʙʦʥʘʪʥʽ, ʙʘʨʽʻʚʽ, ʬʝʨʠʪʥʽ ʪʘ ʩʚʠʥʮʝʚʽ. 

ʂʘʨʙʦʥʘʪʥʽ ʦʙʚʘʞʥʶʚʘʯʽ. ɺʘʧʥʷʢ, ʢʨʝʡʜʘ (CaCO3)  - 
ʦʩʘʜʦʚʘ ʧʦʨʦʜʘ ʙʽʣʦʛʦ ʘʙʦ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʷʢʘ ʚ ʦʩʥʦʚʥʦʤʫ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʣʴʮʠʪʫ. ʎʽ ʦʙʚʘʞʥʶʚʘʯʽ ʤʘʶʪʴ ʛʫʩʪʠʥʫ 
2700 ʢʛ/ʤ3 ʪʘ ʥʠʟʴʢʫ ʘʙʨʘʟʠʚʥʽʩʪʴ. ɺʘʧʥʷʢ ʘʙʦ ʢʨʝʡʜʘ 
ʧʦʛʘʥʦ ʟʤʦʯʫʶʪʴʩʷ ʷʢ ʚʦʜʦʶ, ʪʘʢ ʽ ʥʘʬʪʦʶ, ʘ ʪʦʤʫ ʤʦʞʫʪʴ ʚ 
ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥʘʭ ʚʠʧʘʜʘʪʠ ʚ ʦʩʘʜ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʙʫʨʦʚʘ 
ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ ʤʘʣʘ ʜʦʩʪʘʪʥʽ ʩʪʨʫʢʪʫʨʥʦ-ʨʝʦʣʦʛʽʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʫʪʨʠʤʫʚʘʥʥʷ ʦʙʚʘʞʥʶʚʘʯʘ ʚ 
ʟʤʫʣʝʥʦʤʫ ʩʪʘʥʽ. 

ʇʨʘʢʪʠʯʥʘ ʤʝʞʘ ʦʙʚʘʞʥʝʥʥʷ ʚʘʧʥʷʢʦʤ ʘʙʦ ʢʨʝʡʜʦʶ 
ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 1500 ʢʛ/ʤ3. 

ɹʘʨʠʪʦʚʽ ʦʙʚʘʞʥʶʚʘʯʽ. ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʙʘʨʠ-
ʪʦʚʠʭ ʦʙʚʘʞʥʶʚʘʯʽʚ ʻ ʤʽʥʝʨʘʣ BaSO4 - ʩʫʣʴʬʘʪ  ʙʘʨʽʶ.  
ʏʠʩʪʠʡ  ʤʽʥʝʨʘʣ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʤʘʻ ʛʫʩʪʠʥʫ 4480 ʢʛ/ʤ3. 
ʉʫʣʴʬʘʪ ʙʘʨʽʶ, ʷʢ ʦʙʚʘʞʥʶʚʘʯ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ, 
ʦʪʨʠʤʘʚ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʦʤʫ, ʱʦ ʚʽʥ 
ʽʥʝʨʪʥʠʡ, ʤʘʣʦʘʙʨʘʟʠʚʥʠʡ ʽ ʤʘʻ ʚʝʣʠʢʫ ʛʫʩʪʠʥʫ. 

ʌʝʨʠʪʥʽ ʦʙʚʘʞʥʶʚʘʯʽ. ɻʝʤʘʪʠʪ (Fe2O3) - ʦʜʠʥ ʽʟ 
ʛʦʣʦʚʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟʘʣʽʟʥʠʭ ʨʫʜ ʚʠʰʥʝʚʦ-ʯʝʨʚʦʛʦ ʢʦʣʴʦʨʫ. 
ɻʫʩʪʠʥʘ ʯʠʩʪʦʛʦ ʙʝʟ ʜʦʤʽʰʦʢ ʤʽʥʝʨʘʣʫ - 5300 ʢʛ/ʤ3. ɼʣʷ 
ʦʙʚʘʞʥʝʥʥʷ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʧʨʠʨʦʜʥ̔  ʨʫʜʠ ʟ ʚʤʽʩʪʦʤ ʛʝʤʘʪʠʪʫ 54é60 %. ɻʫʩʪʠʥʘ ʮʠʭ 
ʨʫʜ 4150é4400 ʢʛ/ʤ3, ʘ ʢʦʣʽʨ ʚʽʜ ʯʦʨʥʦʛʦ ʜʦ ʩʽʨʦ ʩʪʘʣʝʚʦʛʦ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ 
ʜʦʧʦʤʦʛʦʶ ʛʝʤʘʪʠʪʦʚʦʛʦ ʦʙʚʘʞʥʶʚʘʯʘ, ʜʦʨʽʚʥʶʻ ʧʨʠʙ-
ʣʠʟʥʦ 2100é 2200 ʢʛ/ʤ3. 

ɻʝʤʘʪʠʪʦʚʠʡ ʦʙʚʘʞʥʶʚʘʯ ʤʘʻ ʚʠʩʦʢʫ ʘʙʨʘʟʠʚʥʽʩʪʴ, 
ʪʦʤʫ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʜʰʝ, ʥʽʞ ʙʘʨʠʪʦʚʠʡ. 

ʉʚʠʥʮʝʚʽ ʦʙʚʘʞʥʶʚʘʯʽ. ɻʘʣʝʥʽʪ (PbS) - ʦʜʠʥ ʟ 
ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʠʥʮʝʚʠʭ ʨʫʜ. ɻʫʩʪʠʥʘ ʡʦʛʦ -
7400é7600 ʢʛ/ʤ3. ɻʘʣʝʥʽʪ ʯʦʨʥʦʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, 
ʥʝʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ ʪʘ ʨʦʟʙʘʚʣʝʥʠʭ HCl, H2SO4 ʽ ʣʫʛʘʭ. 
ʈʦʟʯʠʥʥʠʡ ʫ ʨʦʟʙʘʚʣʝʥʽʡ HNO3. ʉʫʣʴʬʽʜ ʩʚʠʥʮʶ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʚʘʞʯʠʭ ʙʫʨʦʚʠʭ ʧʨʦ-
ʤʠʚʥʠʭ ʨʽʜʠʥ ʽ ʧʘʢʝʨʫʶʯʠʭ ʨʽʜʠʥ ʛʫʩʪʠʥʦʶ ʜʦ 3800 ʢʛ/ʤ3. 
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ɻʘʣʝʥʽʪ ʥʝ ʘʙʨʘʟʠʚʥʠʡ. 
ʆʩʢʽʣʴʢʠ ʩʚʠʥʝʮʴ ʻ ʩʪʨʘʪʝʛʽʯʥʦʶ ʩʠʨʦʚʠʥʦʶ, ʪʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʣʝʥʽʪʫ ʪʘ ʩʚʠʥʮʝʚʦʛʦ ʩʫʨʠʢʫ ʜʣʷ ʦʙʚʘʞ-
ʥʝʥʥʷ ʙʫʨʦʚʠʭ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ ʦʙʤʝʞʝʥʝ. 

ʍʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ. ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʤʠʚʥʘ 
ʨʽʜʠʥʘ ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʯʘʩʪʠʥʦʢ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ, ʧʨʽʩʥʠʭ ʽ 
ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜ ʧʣʘʩʪʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ, ʱʦ, 
ʟʚʠʯʘʡʥʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʯʠʥʫ ʚ ʛʽʨʰʫ 
ʩʪʦʨʦʥʫ, ʽ ʜʘʣʴʰʝ ʙʫʨʽʥʥʷ ʙʝʟ ʧʨʠʡʥʷʪʠʭ ʟʘʭʦʜʽʚ ʩʪʘʻ 
ʥʝʤʦʞʣʠʚʠʤ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʮʴʦʛʦ ʜʦ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ 
ʜʦʜʘʶʪʴ ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ, ʷʢʽ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ 
ʛʨʫʧʠ: ʨʝʘʛʝʥʪʠ ï ʧʦʥʠʞʫʚʘʯʽ ʚʦʜʦʚʽʜʜʘʯʽ, ʨʝʘʛʝʥʪʠ ï 
ʧʦʥʠʞʫʚʘʯʽ ʚôʷʟʢʦʩʪʽ ʽ ʨʝʘʛʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
ʉʪʠʩʣʦ ʨʦʟʛʣʷʥʝʤʦ ʚʽʜʦʤʽ ʨʝʘʛʝʥʪʠ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ʈʝʘʛʝʥʪʠ ï ʧʦʥʠʞʫʚʘʯʽ ʚʦʜʦʚʽʜʜʘʯʽ. ɿ ʮʠʭ ʨʝʘʛʝʥʪʽʚ 
ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʫʛʣʝʣʫʞʥʠʡ ʨʝʘʛʝʥʪ (ɺʃʈ), ʩʫʣʴʬʽʪ-
ʩʧʠʨʪʦʚʫ ʙʘʨʜʫ (ʉʉɹ) ʽ ʢʘʨʙʦʢʩʠʣʤʝʪʠʣʮʝʣʶʣʦʟʫ (ʂʄʎ). 

ɺʫʛʣʝʣʫʞʥʠʡ ʨʝʘʛʝʥʪ ʦʪʨʠʤʫʶʪʴ ʟ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʽ 
ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ (NʘOH), ʧʨʠ ʨʝʘʢʮʽʾ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ 
ʥʘʪʨʽʻʚʽ ʩʦʣʽ ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ ï ʛʫʤʘʪʠ ʥʘʪʨʽʶ, ʷʢʽ ʻ ʨʘʟʦʤ 
ʟ ʥʘʜʣʠʰʢʘʤʠ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ ʦʩʥʦʚʥʠʤʠ ʘʢʪʠʚʥʠʤʠ 
ʨʝʯʦʚʠʥʘʤʠ ʨʝʘʛʝʥʪʫ. ɿʘʚʜʷʢʠ ʥʘʜʣʠʰʢʫ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ 
ʨʦʟʝɦʧʣʶʶʪʴʩʷ (ʧʝʧʪʠʟʫʶʪʴʩʷ) ʛʣʠʥʠʩʪʽ ʯʘʩʪʠʥʢʠ. 

ɿʘʚʞʜʠ ʥʘʷʚʥʘ ʚ ʛʣʠʥʠʩʪʦʤʫ ʨʦʟʯʠʥʽ ʬʽʟʠʯʥʦ 
ʩʧʦʣʫʯʥʘ ʚʦʜʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʦʙʚʦʣʽʢʘʥʥʷ ʟʥʦʚʫ ʫʪʚʦʨʝʥʠʭ 
ʯʘʩʪʠʥʦʢ, ʽ ʧʦʪʦʚʱʝʥʥʷ ʛʽʜʨʘʪʥʠʭ ʦʙʦʣʦʥʦʢ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 
ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʦʜʦʚʽʜʜʘʯʽ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʥʘ ʧʦʚʝʨʭʥʷʭ 
ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʘʜʩʦʨʙʫʶʪʴʩʷ ʛʫʤʘʪʠ ʥʘʪʨʽʶ, ʱʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʦʪʦʚʱʝʥʥʷ ʛʽʜʨʘʪʥʠʭ ʦʙʦ-
ʣʦʥʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʟʣʠʧʘʥʥʷ ʛʣʠʥʠʩʪʠʭ 
ʯʘʩʪʠʥʦʢ ʨʽʟʢʦ ʧʘʜʘʻ, ʩʪʘʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʟʤʝʥ-
ʰʫʻʪʴʩʷ. ʊʦʤʫ ʛʣʠʥʠʩʪʽ ʨʦʟʯʠʥʠ, ʥʘʜʤʽʨʥʦ ʦʙʨʦʙʣʝʥʽ 
ʚʫʛʣʝʣʫʞʥʠʤʠ  ʨʝʘʛʝʥʪʘʤʠ,  ʫ  ʟʚôʷʟʢʫ  ʟ  ʚʠʩʦʢʦʶ  ʜʠʩʧʝʨ-
ʩʥʽʩʪʶ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ, ʩʪʘʶʪʴ ʚôʷʟʢʠʤʠ, ʘʣʝ 
ʙʝʟʩʪʨʫʢʪʫʨʥʠʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʨʦʟʯʠʥʫ ɺʃʈ ʪʨʝʙʘ 
ʫʚʘʞʥʦ ʩʪʝʞʠʪʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚôʷʟʢʦʩʪʽ ʽ ʩʪʘʪʠʯʥʦʛʦ 
ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ. ʎʝʡ ʨʝʘʛʝʥʪ ʜʘʻ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʽ ʨʽʜʠʥʠ ʧʨʠʙʣʠʟʥʦ ʜʦ 140 Áʉ. 

ʉʫʣʴʬʽʪ-ʩʧʠʨʪʦʚʘ ʙʘʨʜʘ (ʉʉɹ) ï ʨʝʯʦʚʠʥʘ ʟ ʚʽʜʭʦʜʽʚ 
ʮʝʣʶʣʦʟʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʃʽʛʥʦʩʫʣʴʬʦʥʘʪʦʚʽ ʢʠʩʣʦʪʠ, ʷʢʽ 
ʤʽʩʪʷʪʴʩʷ ʚ ʥʽʡ, ʽ ʾʭ ʩʦʣʽ ʜʦʙʨʝ ʟʥʠʞʫʶʪʴ ʚʦʜʦʚʽʜʜʘʯʫ 
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ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʧʽʜʜʘʣʠʩʷ ʜʽʾ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜ 
ʧʣʘʩʪʽʚ. ɸʢʪʠʚʥʽʩʪʴ ʉʉɹ, ʷʢ ʧʦʥʠʞʫʶʯʦʾ ʚʦʜʦʚʽʜʜʘʯʽ, 
ʧʨʦʧʦʨʮʽʡʥʘ ʢʽʣʴʢʦʩʪʽ ʾʾ ʫ ʨʦʟʯʠʥʽ. 

ɺʠʪʨʘʪʘ ʨʝʘʛʝʥʪʫ, ʟʚʠʯʘʡʥʦ, ʚʝʣʠʢʘ ʽ ʜʦʩʷʛʘʻ 50 % ʚʽʜ 
ʦʙôʻʤʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʨʦʟʯʠʥʫ. ɼʽʷ ʉʉɹ ʥʘ ʛʣʠʥʠʩʪʽ 
ʨʦʟʯʠʥʠ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜ, ʤʝʥʰ 
ʝʬʝʢʪʠʚʥʘ. ʇʨʦʪʝ ʜʝʷʢʦʛʦ ʟʥʠʞʝʥʥʷ ʚʦʜʦʚʽʜʜʘʯʽ ʧʨʠ 
ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʚôʷʟʢʦʩʪʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʽ ʧʨʠ 
ʦʙʨʦʙʣʝʥʥʽ ʧʨʽʩʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʥʜʝʥʩʦʚʘʥʫ 
ʩʫʣʴʬʽʪ-ʩʧʠʨʪʦʚʫ ʙʘʨʜʫ (ʂʉʉɹ) ʜʝʢʽʣʴʢʦʭ ʤʘʨʦʢ. ʎʝʡ 
ʨʝʘʛʝʥʪ ï ʧʨʦʜʫʢʪ ʢʦʥʜʝʥʩʘʮʽʾ ʉʉɹ, ʬʦʨʤʘʣʽʥʫ, ʬʝʥʦʣʫ, 
ʭʨʦʤʘʪʫ, ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ ʟ ʜʘʣʴʰʦʶ ʥʝʡʪʨʘʣʽʟʘʮʽʻʶ NʘOH. 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʽʥ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʦʜʦʚʽʜʜʘʯʽ ʧʨʽʩʥʠʭ 
(ʟʥʠʞʫʻʪʴʩʷ ʽ ʚôʷʟʢʽʩʪʴ) ʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ. ɿʘʣʝʞʥʦ 
ʚʽʜ ʤʘʨʢʠ ʂʉʉɹ ʨʝʘʛʝʥʪ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ 
ʨʦʟʯʠʥʽʚ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 130é180 Áʉ. 

ʂʘʨʙʦʢʩʠʣʤʝʪʠʣʮʝʣʶʣʦʟʘ (ʂʄʎ) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 
ʦʙʨʦʙʣʝʥʥʷ ʜʫʞʝ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ, 
ʧʨʦʪʝ, ʟ ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʦʜʦʚʽʜʜʘʯʽ 
ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʩʦʣʝʡ. ʎʝʡ ʨʝʘʛʝʥʪ ʻ 
ʥʘʪʨʽʻʚʦʶ ʩʽʣʣʶ ʮʝʣʶʣʦʟʥʦ-ʛʣʽʢʦʣʝʚʦʾ ʢʠʩʣʦʪʠ ʽ 
ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʜʝʨʝʚʠʥʠ. ɺʽʥ ʜʦʙʨʝ ʟʥʠʞʫʻ 
ʚʦʜʦʚʽʜʜʘʯʫ ʽ ʧʽʜʚʠʱʫʻ ʚôʷʟʢʽʩʪʴ ʧʨʽʩʥʠʭ ʨʦʟʯʠʥʽʚ, ʘʣʝ 
ʟʥʠʞʫʻ ʚʦʜʦʚʽʜʜʘʯʫ ʽ ʨʽʟʢʦ ʟʤʝʥʰʫʻ ʚôʷʟʢʽʩʪʴ 
ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʏʠʤ ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʨʦʟʯʠʥʫ, ʪʠʤ 
ʙʽʣʴʰʝ ʪʨʝʙʘ ʜʦʜʘʚʘʪʠ ʨʝʘʛʝʥʪʫ. ʂʄʎ ï ʫʥʽʚʝʨʩʘʣʴʥʠʡ 
ʨʝʘʛʝʥʪ, ʷʢʠʡ ʘʢʪʠʚʥʦ ʧʦʣʽʧʰʫʻ ʤʘʡʞʝ ʚʩʽ ʧʘʨʘʤʝʪʨʠ 
ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. ʈʦʟʯʠʥ, ʦʙʨʦʙʣʝʥʠʡ ʂʄʎ, ʟʙʝʨʽʛʘʻ 
ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 
160é180 Áʉ. 

ʈʝʘʛʝʥʪʠ ï ʧʦʥʠʞʫʚʘʯʽ ʚôʷʟʢʦʩʪʽ. ɿ ʮʠʭ ʨʝʘʛʝʥʪʽʚ 
ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʢʟʽʣ, ʥʽʪʨʦʣʽʛʥʽʥ ʽ ʩʫʥʽʣ. 

ʆʢʟʽʣ ï ʧʨʦʜʫʢʪ ʚʟʘʻʤʦʜʽʾ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʉʉɹ ʟ 
ʭʨʦʤʧʽʢʦʤ. ɺʠʩʦʢʦʘʢʪʠʚʥʠʡ ʧʦʥʠʞʫʚʘʯ ʚôʷʟʢʦʩʪʽ ʧʨʽʩʥʠʭ ʽ 
ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ, ʘ ʪʘʢʦʞ ʚʦʜʦʚʽʜʜʘʯʽ ʧʨʽʩʥʠʭ 
ʨʦʟʯʠʥʽʚ. ɽʬʝʢʪʠʚʥʝ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʙʫʨʽʥʥʽ ʚ 
ʛʣʠʥʘʭ, ʛʽʧʩʽ, ʘʥʛʽʜʨʠʪʘʭ, ʘʨʛʽʣʽʪʘʭ. ɼʦʙʨʝ ʧʦʻʜʥʫʻʪʴʩʷ ʟʽ 
ʚʩʽʤʘ ʚʽʜʦʤʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ï ʧʦʥʠʞʫʚʘʯʘʤʠ ʚʦʜʦʚʽʜʜʘʯʽ. 
ʉʪʽʡʢʠʡ ʧʨʠ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 200 Áʉ. ʅʽʪʨʦʣʽʛʥʽʥ ʦʪʨʠ-
ʤʫʶʪʴ ʦʢʠʩʣʝʥʥʷʤ ʛʽʜʨʦʣʽʟʥʦʛʦ ʣʽʛʥʽʥʫ ʘʟʦʪʥʦʶ ʢʠʩʣʦʪʦʶ. 
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ɼʦʙʨʝ ʟʥʠʞʫʻ ʚôʷʟʢʽʩʪʴ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ, ʧʦʧʝ-
ʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʠʭ ʨʝʘʛʝʥʪʘʤʠ ï ʧʦʥʠʞʫʚʘʯʘʤʠ ʚʦʜʦ-
ʚʽʜʜʘʯʽ, ʽ ʧʨʽʩʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʉʫʥʽʣ ï ʧʨʦʜʫʢʪ ʚʽʜʥʦʚʣʝʥʥʷ ʥʽʪʨʦʣʽʛʥʽʥʘ ʩʦʣʷʤʠ 
ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ, ʜʦʙʨʝ ʨʦʟʯʠʥʥʠʡ ʫ ʚʦʜʽ. ɽʬʝʢʪʠʚʥʦ 
ʟʥʠʞʫʻ ʚôʷʟʢʽʩʪʴ ʷʢ ʧʨʽʩʥʠʭ, ʪʘʢ ʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʈʝʘʛʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ʢʘʫʩʪʠʯʥʘ 
ʩʦʜʘ, ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, ʨʽʜʢʝ ʩʢʣʦ, ʧʦʚʘʨʝʥʘ ʩʽʣʴ, ʚʘʧʥʦ, 
ʭʨʦʤʘʪʠ ʽ ʙʽʭʨʦʤʘʪʠ. 

ʂʘʫʩʪʠʯʥʘ ʩʦʜʘ NʘOH ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, 
ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ɺʃʈ, ʉʉɹ, ʥʽʪʨʦʣʽʛʥʽʥʘ ʽ ʽʥ. 

ʂʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ Na2Cʆ3 ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʣʽʧ-
ʰʝʥʥʷ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʛʣʠʥ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʛʣʠʥʠʩʪʦʛʦ 
ʨʦʟʯʠʥʫ, ʟʥʠʞʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʦʜʦʚʽʜʜʘʯʫ, ʚôʷʟʢʽʩʪʴ ʽ 
ʩʪʘʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʨʦʟʯʠʥʫ. 

ʈʽʜʢʝ ʩʢʣʦ Na2Siʆ3 ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʚôʷʟʢʽʩʪʴ ʽ 
ʩʪʘʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʛʨʘʥʠʮʷʭ. 
ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʪʨʦʭʠ ʟʙʽʣʴʰʠʪʠ ʩʪʘʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ 
ʟʩʫʚʫ, ʪʦ ʨʽʜʢʦʛʦ ʩʢʣʘ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʥʝ ʙʽʣʴʰʝ 0,75 % ʜʦ 
ʦʙôʻʤʫ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʦ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ 2,5é3 % ʨʽʜʢʦʛʦ 
ʩʢʣʘ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʚôʷʟʢʫ ʨʽʜʠʥʫ ʟ ʚʝʣʠʢʠʤ 
ʩʪʘʪʠʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʟʩʫʚʫ, ʧʨʠʜʘʪʥʫ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ 
ʧʦʛʣʠʥʘʥʥʷʤʠ. 

ʇʦʚʘʨʝʥʘ ʩʽʣʴ NaCl ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 
ʩʪʘʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʨʽʜʠʥʠ, ʧʝʨʝʩʠʯʝʥʠʭ 
ʚʫʛʣʝʣʫʞʥʠʤ ʨʝʘʛʝʥʪʦʤ. ɻʘʰʝʥʝ ʚʘʧʥʦ ʥʘʚʽʪʴ ʧʨʠ 
ʥʝʚʝʣʠʢʦʤʫ ʜʦʙʘʚʣʝʥʥʽ (ʜʦ 5 %) ʨʽʟʢʦ ʧʽʜʚʠʱʫʻ ʚôʷʟʢʽʩʪʴ ʽ 
ʚʦʜʦʚʽʜʜʘʯʫ. 

ʍʨʦʤʘʪʠ ʽ ʙʽʭʨʦʤʘʪʠ ʩʣʫʞʘʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡ-
ʢʦʩʪʽ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʜʦ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʦʥʠ 
ʟʘʧʦʙʽʛʘʶʪʴ ʟʘʛʫʱʝʥʥʶ ʽ ʟʥʘʯʥʦ ʨʦʟʨʽʜʞʫʶʪʴ ʛʣʠʥʠʩʪʽ 
ʨʦʟʯʠʥʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 150é200 Áʉ. 

ʆʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʨʝʘʛʝʥʪʽʚ ʻ 
ʚʤʽʩʪ ʚ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʨʦʟʯʠʥʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 
ʣʫʞʥʦʛʦ ʨʝʘʛʝʥʪʫ: ɺʃʈ, ʉʉɹ, ʂʉʉɹ, ʛʽʧʘʥʫ ʪʦʱʦ. 

ɽʤʫʣʴʩʽʡʥʽ ʛʣʠʥʠʩʪʽ ʨʦʟʯʠʥʠ. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 
ʝʤʫʣʴʩʽʡʥʠʭ ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ ï ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ, 
ʦʙʨʦʙʣʝʥʠʡ ʨʝʘʛʝʥʪʘʤʠ, ï ʧʦʥʠʞʫʚʘʯʘʤʠ ʚʦʜʦʚʽʜʜʘʯʽ ʽ 
ʚôʷʟʢʦʩʪʽ, ʽ ʥʘʬʪʘ (ʘʙʦ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ) ʚ ʢʽʣʴʢʦʩʪʽ 8é15 % 
ʚʽʜ ʦʙôʻʤʫ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ. ʇʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ 
ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʪʘʢʦʾ ʩʫʤʽʰʽ ʫʪʚʦʨʶʻʪʴʩʷ ʝʤʫʣʴʩʽʷ, ʚ ʷʢʽʡ 
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ʨʦʣʴ ʝʤʫʣʴʛʘʪʦʨʘ ʚʠʢʦʥʫʶʪʴ ʛʣʠʥʠʩʪʽ ʯʘʩʪʠʥʢʠ ʽ ʨʝʘʛʝʥʪʠ, 
ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʛʣʠʥʠʩʪʦʤʫ ʨʦʟʯʠʥʽ (ɺʃʈ, ʂʉʉɹ, ʂʄʎ 
ʪʦʱʦ). 

ʅʘʬʪʫ (ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ) ʜʦʜʘʶʪʴ ʜʦ ʛʣʠʥʠʩʪʦʛʦ 
ʨʦʟʯʠʥʫ ʚ ʧʨʠʡʤʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ. 
ɯʥʪʝʥʩʠʚʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʩʣʷ ʜʚʦʭ-
ʪʨʴʦʭ ʮʠʢʣʽʚ ʥʘʛʥʽʪʘʥʥʷ ʾʾ ʚ ʮʠʨʢʫʣʷʮʽʡʥʽʡ ʩʠʩʪʝʤʽ. 

ɹʫʨʽʥʥʷ ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʝʤʫʣʴʩʽʡʥʠʤ ʛʣʠʥʠʩʪʠʤ 
ʨʦʟʯʠʥʦʤ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʪʦʚʱʠʥʫ ʽ ʢʣʝʡʢʽʩʪʴ ʛʣʠʥʠʩʪʦʾ 
ʢʽʨʢʠ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʪʽʥʮʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʪʞʝ 
ʧʦʥʠʟʠʪʠ ʥʝʙʝʟʧʝʢʫ ʧʨʠʣʠʧʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʜʦ 
ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʪʦʤʫ ʧʦʣʽʧʰʠʪʠ ʫʤʦʚʠ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʩʪʚʦʨʶʶʪʴʩʷ ʽ ʜʣʷ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ 
ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʯʠʩʣʘ ʜʦʣʽʪ ʥʘ 
ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʟʙʽʣʴʰʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ. ʇʨʦʪʝ ʮʠʤ 
ʨʦʟʯʠʥʘʤ ʚʣʘʩʪʠʚʽ ʽ ʚʘʜʠ: ʧʽʜʚʠʱʝʥʘ ʚʘʨʪʽʩʪʴ, ʨʫʡʥʫʚʘʥʥʷ 
ʥʘʬʪʦʶ ʛʫʤʦʚʠʭ ʜʝʪʘʣʝʡ ʪʫʨʙʦʙʫʨʽʚ ʽ ʥʘʩʦʩʽʚ, ʥʝʛʘʪʠʚʥʘ ʜʽʷ 
ʥʘ ʢʝʨʥ, ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ, ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʨʦʚʦʾ 
ʫʩʪʘʥʦʚʢʠ. 

 
 
1.6.3 ʇʨʦʤʠʚʥʽ ʨʽʜʠʥʠ ʥʘ ʥʝʚʦʜʥʽʡ ʦʩʥʦʚʽ 

 
ʇʨʠ ʨʦʟʙʫʨʶʚʘʥʥʽ ʘʨʛʽʣʽʪʽʚ, ʩʣʘʥʮʝʚʠʭ ʛʣʠʥ, ʩʦʣʝ-

ʥʦʩʥʠʭ ʧʦʨʽʜ ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʨʽʜʠʥʦʶ ʥʘ 
ʚʦʜʥʽʡ ʦʩʥʦʚʽ, ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʟ ʨʦʟʯʠʥʫ ʚʦʜʠ, 
ʟʘʟʚʠʯʘʡ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʩʠʧʘʥʥʷ, ʦʙʚʘʣʠ ʧʦʨʽʜ ʽ ʨʦʟʯʠʥʝʥʥʷ 
ʩʦʣʝʥʦʩʥʠʭ ʧʦʨʽʜ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʨʦʤʠʚʥʽ ʨʽʜʠʥʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚ ʦʩʥʦʚʽ ʚʦʜʫ.  ʊʘʢʽ  ʨʽʜʠʥʠ  
ʪʨʝʙʘ  ʟʘʩʪʦʩʦʚʫʚʘʪʠ  ʽ ʧʨʠ ʙʫʨʽʥʥʽ ʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʘʭ, 
ʦʩʢʽʣʴʢʠ ʥʝ ʪʨʝʙʘ ʜʦʧʫʩʢʘʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʣʝʢʪʦʨʽʚ 
ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʶ ʚʦʜʦʶ. 

ʇʨʦʤʠʚʥʽ ʨʽʜʠʥʠ ʥʘ ʥʝʚʦʜʥʽʡ ʦʩʥʦʚʽ ï ʩʢʣʘʜʥʘ ʙʘʛʘʪʦ-
ʢʦʤʧʦʥʝʥʪʥʘ ʩʠʩʪʝʤʘ, ʚ ʷʢʽʡ ʜʠʩʧʝʨʩʽʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʻ 
ʨʽʜʢʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʯʘʩʪʽʰʝ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ. ʊʦʤʫ ʾʭ 
ʥʘʟʠʚʘʶʪʴ ʨʦʟʯʠʥʘʤʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ. 

ʇʦʰʠʨʝʥʠʤʠ ʻ ʚʘʧʥʷʥʦ-ʙʽʪʫʤʥʽ ʨʦʟʯʠʥʠ, ʜʦ ʩʢʣʘʜʫ 
ʷʢʠʭ ʚʭʦʜʷʪʴ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʙʽʪʫʤ, ʦʢʩʠʜ ʢʘʣʴʮʽʶ, 
ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʘ ʨʝʯʦʚʠʥʘ ʽ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʛʫʩʪʠʥʠ ʚʘʧʥʷʥʦ-ʙʽʪʫʤʥʦʛʦ ʨʦʟʯʠʥʫ, 
ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʜʦʜʘʶʪʴ ʙʘʨʠʪ, ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʫ 
ʛʫʩʪʠʥʫ. 
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ʈʦʟʯʠʥʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ ʥʘʚʽʪʴ ʧʨʠ ʚʝʣʠʢʦʤʫ 
ʧʝʨʝʧʘʜʽ ʪʠʩʢʫ ʧʨʘʢʪʠʯʥʦ ʥʝʩʧʨʦʤʦʞʥʽ ʬʽʣʴʪʨʫʚʘʪʠ ʨʽʜʢʫ 
ʬʘʟʫ. ʈʦʟʙʫʨʝʥʽ ʯʘʩʪʠʥʢʠ ʧʦʨʦʜʠ, ʟʦʢʨʝʤʘ ʛʣʠʥʠʩʪʽ, ʚ ʪʘʢʠʭ 
ʨʦʟʯʠʥʘʭ ʥʝ ʨʦʟʧʫʩʢʘʶʪʴʩʷ, ʘ ʯʘʩʪʠʥʢʠ ʩʦʣʝʥʦʩʥʠʭ ʧʦʨʽʜ ʥʝ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʨʦʟʯʠʥʽʚ. ɺʦʥʠ ʥʝ ʧʦʛʽʨʰʫʶʪʴ 
ʧʨʦʥʠʢʥʽʩʪʴ ʢʦʣʝʢʪʦʨʽʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʇʨʦʪʝ, 
ʨʦʟʯʠʥʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ ʯʫʪʣʠʚʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʽ 
ʪʦʤʫ ʾʭ ʨʝʮʝʧʪʫʨʘ ʤʘʻ ʧʽʜʙʠʨʘʪʠʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʦʯʽʢʫʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɹʫʨʽʥʥʷ ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʯʠʥʘʤʠ ʥʘ 
ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ ʧʨʠʤʫʰʫʻ, ʦʩʦʙʣʠʚʦ ʩʫʚʦʨʦ 
ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʩʽʭ ʧʨʘʚʠʣ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʫ 
ʟʚôʷʟʢʫ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʘʬʪʦʶ, ʚʠʤʦʛʠ ʜʦ 
ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʨʦʙʦʯʠʭ ʟʨʦʩʪʘʶʪʴ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʪʘʢʠʤʠ ʨʦʟʯʠʥʘʤʠ 
ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʨʦʙʽʪ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ. 

ʈʦʟʯʠʥʠ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ ʟʥʘʯʥʦ ʜʦʨʦʞʯʽ ʟʘ 
ʛʣʠʥʠʩʪʽ ʨʦʟʯʠʥʠ. 

 
 
1.6.4 ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 
ʇʨʠʛʦʪʫʚʘʥʥʷ ʽ ʦʯʠʱʝʥʥʷ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ 

 
ɹʫʨʦʚʽ ʥʘʩʦʩʠ. ɺ ʩʠʩʪʝʤʽ ʧʨʦʤʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʙʫʨʦʚʽ ʥʘʩʦʩʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʫ ʩʚʝʨʜʣʦʚʠʥʫ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʟ ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʽ ʩʪʦʚʙʫʨʘ ʚʽʜ 
ʚʠʙʫʨʝʥʦʾ ʧʦʨʦʜʠ, ʽ ʚʠʥʝʩʝʥʥʷ ʾʾ ʟ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʭʦʣʦʜ-
ʞʝʥʥʷ ʽ ʟʤʘʱʫʚʘʥʥʷ ʜʦʣʦʪʘ, ʩʪʚʦʨʝʥʥʷ ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʛʦ 
ʝʬʝʢʪʫ ʚ ʜʦʣʦʪʘʭ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʤʠ ʥʘʩʘʜʢʘʤʠ, ʧʨʠʚʝʜʝʥʥʷ 
ʚ ʜʽʶ ʛʽʜʨʦʜʚʠʛʫʥʽʚ. ʇʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʦʩʠ 
ʛʦʨʠʟʦʥʪʘʣʴʥʽ, ʜʚʦʧʦʨʰʥʝʚʽ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʽ ʪʨʠʧʦʨ-
ʰʥʝʚʽ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. ʉʭʝʤʘ ʜʚʦʧʦʨʰʥʝʚʦʛʦ ʙʫʨʦʚʦʛʦ 
ʥʘʩʦʩʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.66. 

ɺʘʣ 1, ʦʙʝʨʪʘʶʯʠʩʴ ʚʽʜ ʜʚʠʛʫʥʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʣʠʥʦʧʘʩʦʚʦʾ ʧʝʨʝʜʘʯʽ ʧʨʠʚʦʜʠʪʴ ʚ ʨʫʭ ʪʨʘʥʩʤʽʩʽʡʥʠʡ ʚʘʣ 3, 
ʷʢʠʡ ʟʘʚʜʷʢʠ ʟʫʙʯʘʩʪʽʡ ʧʝʨʝʜʘʯʽ 5 ʦʙʝʨʪʘʻ ʝʢʩʮʝʥʪʨʠʢʦʚʠʡ 
ʚʘʣ 4, ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʽ ʜʚʘ ʰʘʪʫʥʠ 15. ʐʘʪʫʥʠ 
ʧʝʨʝʤʽʱʘʶʪʴ ʧʦʚʟʫʥʠ 6, ʽ ʰʪʦʢʘʤʠ 14 ʧʝʨʝʜʘʶʪʴ ʨʫʭ 
ʧʦʨʰʥʷʤ 9, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʮʠʣʽʥʜʨʘʭ 13. ʋ ʛʽʜʨʦʙʣʦʮʽ 
ʨʦʟʪʘʰʦʚʘʥʽ ʯʦʪʠʨʠ ʚʭʽʜʥʽ ʢʣʘʧʘʥʠ 11, ʽ ʯʦʪʠʨʠ ʚʠʭʽʜʥʽ 
ʢʣʘʧʘʥʠ 8. ɺʭʽʜʥʽ ʢʣʘʧʘʥʠ ʩʧʦʣʫʯʝʥʽ ʚʭʽʜʥʠʤ 
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ʪʨʫʙʦʧʨʦʚʦʜʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʬʽʣʴʪʨ, ʟ ʧʨʠʡʤʘʣʴʥʠʤ 
ʨʝʟʝʨʚʫʘʨʦʤ (ʥʘ ʨʠʩ. ʥʝ ʧʦʢʘʟʘʥʦ), ʟʘʧʦʚʥʝʥʠʤ ʧʨʦʤʠʚʥʦʶ 
ʨʽʜʠʥʦʶ. ɺʠʭʽʜʥʽ ʢʣʘʧʘʥʠ ʩʧʦʣʫʯʝʥʽ ʟ ʢʦʤʧʝʥʩʘʪʦʨʦʤ 12 ʥʘ 
ʚʠʭʽʜʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ (ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʥʘʩʦʩʽ). 
 

 
 
ʈʠʩʫʥʦʢ 1.66 ï ʉʭʝʤʘ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ: 

1 ï ʧʨʠʚʦʜʥʠʡ ʰʢʽʚ ʜʚʠʛʫʥʘ; 2 ï ʢʣʠʥʦʧʘʩʦʚʘ ʧʝʨʝʜʘʯʘ; 
3 ï ʪʨʘʥʩʤʽʩʽʡʥʠʡ ʚʘʣ; 4 ï ʝʢʩʮʝʥʪʨʠʢʦʚʠʡ ʚʘʣ; 5 ï ʟʫʙʯʘʩʪʘ 
ʧʝʨʝʜʘʯʘ; 6 ï ʧʦʚʟʫʥ; 7 ï ʚʭʽʜʥʠʡ ʢʦʤʧʝʥʩʘʪʦʨ; 8 ï ʚʠʭʽʜʥʠʡ 
ʢʣʘʧʘʥ; 9 ï ʧʦʨʰʝʥʴ; 10 ï ʚʠʭʽʜʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 11 ï ʚʭʽʜʥʠʡ 
ʢʣʘʧʘʥ; 12 ï ʚʠʭʽʜʥʠʡ ʢʦʤʧʝʥʩʘʪʦʨ; 13 - ʮʠʣʽʥʜʨ; 14 - ʰʪʦʢ; 

15 - ʰʘʪʫʥ 
 
ʅʘ ʧʨʠʢʣʘʜʽ ʦʜʥʦʛʦ ʮʠʣʽʥʜʨʘ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʥʘʩʦʩʘ. ʗʢʱʦ ʧʦʨʰʝʥʴ ʨʫʭʘʻʪʴʩʷ ʟʣʽʚʘ ʥʘ 
ʧʨʘʚʦ, ʪʦ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʮʠʣʽʥʜʨʘ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʽʜʞʝʥʥʷ 
ʽ ʧʽʜ ʪʠʩʢʦʤ ʘʪʤʦʩʬʝʨʠ ʨʽʜʠʥʘ ʟ ʧʨʠʡʤʘʣʴʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ, 
ʨʫʭʘʶʯʠʩʴ ʚʭʽʜʥʠʤ ʪʨʫʙʦʧʨʦʚʦʜʦʤ, ʚʽʜʢʨʠʚʘʻ ʚʭʽʜʥʠʡ 
ʢʣʘʧʘʥ 11 ʽ ʧʦʩʪʫʧʘʻ ʚ ʮʠʣʽʥʜʨ ʥʘʩʦʩʘ. ɺʦʜʥʦʯʘʩ ʟ ʧʨʘʚʦʾ 
ʧʦʨʦʞʥʠʥʠ ʮʠʣʽʥʜʨʘ ʨʽʜʠʥʘ ʚʠʪʽʩʥʷʻʪʴʩʷ ʢʨʽʟʴ ʚʠʭʽʜʥʠʡ 
ʢʣʘʧʘʥ 8 ʚ ʢʦʤʧʝʥʩʘʪʦʨ 12 ʽ ʚʠʭʽʜʥʫ ʣʽʥʽʶ. ʇʨʠ ʮʴʦʤʫ 
ʧʨʦʪʠʣʝʞʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʠʡ ʢʣʘʧʘʥʠ ï 
ʟʘʢʨʠʪʽ. ʇʨʠ ʟʚʦʨʦʪʥʦʤʫ ʨʫʩʽ ʧʦʨʰʥʷ ʮʽ ʢʣʘʧʘʥʠ 
ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʽ ʨʽʜʠʥʘ ʚʩʤʦʢʪʫʻʪʴʩʷ ʚ ʧʨʘʚʫ ʧʦʨʦʞʥʠʥʫ 
ʮʠʣʽʥʜʨʘ ʢʨʽʟʴ ʚʭʽʜʥʠʡ ʢʣʘʧʘʥ, ʘ ʥʘʛʥʽʪʘʻʪʴʩʷ ʟ ʣʽʚʦʾ 
ʧʦʨʦʞʥʠʥʠ ʮʠʣʽʥʜʨʘ ʢʨʽʟʴ ʚʠʭʽʜʥʠʡ ʢʣʘʧʘʥ. 

ʆʪʞʝ, ʨʫʭ ʧʦʨʰʥʷ ʚ ʷʢʫ-ʥʝʙʫʜʴ ʩʪʦʨʦʥʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʦʜʥʦʯʘʩʥʦʛʦ ʚʩʤʦʢʪʫʚʘʥʥʷ ʨʽʜʠʥʠ ʚ ʮʠʣʽʥʜʨ ʽ ʚʠʪʽʩʥʝʥʥʷ ʾʾ ʟ 
ʥʴʦʛʦ. 

ʊʘʢʽ ʥʘʩʦʩʠ ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʩʦʩʘʤʠ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. 
ʅʘʩʦʩʠ, ʧʨʠ ʨʫʩʽ ʧʦʨʰʥʷ ʚ ̫ʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ 
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ʚʩʤʦʢʪʫʚʘʥʥʷ ʨʽʜʠʥʠ ʚ ʮʠʣʽʥʜʨ ʘʙʦ ʪʽʣʴʢʠ ʾʾ ʚʠʪʽʩʥʝʥʥʷ ʟ 
ʮʠʣʽʥʜʨʘ, ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʩʦʩʘʤʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. 

ʉʭʝʤʘ ʙʫʨʦʚʦʛʦ ʪʨʠʧʦʨʰʥʝʚʦʛʦ ʥʘʩʦʩʘ ʦʜʥʦʩʪʦʨʦʥ-
ʥʴʦʾ ʜʽʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.67. ʇʨʠʥʮʠʧ ʜʽʾ ʥʘʩʦʩʘ ʚʠʧʣʠʚʘʻ 
ʽʟ ʩʘʤʦʾ ʩʭʝʤʠ. 

ʇʦʟʜʦʚʞʥʽ ʧʝʨʝʨʽʟʠ ʜʚʦʧʦʨʰʥʝʚʦʛʦ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ 
ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʅɹ-600 ʽ ʪʨʠʧʦʨʰʥʝʚʦʛʦ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ 
ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʅɹʊ-1600 ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʨʠʩ. 
1.68 ʽ 1.69. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʨʠʥʢʫ ʧʦʷʚʠʣʠʩʷ ʥʦʚʽ ʪʨʠʧʦʨʰʥʝʚʽ 
ʽ ʯʦʪʠʨʠʧʦʨʰʥʝʚʽ ʙʫʨʦʚʽ ʥʘʩʦʩʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʟ ʜʚʦʤʘ 
ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʥʘ ʚʠʭʽʜʥʽʡ ʣʽʥʽʾ (ʨʠʩ. 1.70, ʘ, ʙ), ʢʦʤʧʘʢʪʥʽ 
ʥʘʩʦʩʠ ʜʣʷ ʤʦʨʩʴʢʠʭ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ (ʨʠʩ. 1.70, ʚ), ʧôʷʪʠ 
ʧʦʨʰʥʝʚʽ (ʨʠʩ. 1.70, ʛ). 

 

 
  
ʈʠʩʫʥʦʢ 1.67 ï ʉʭʝʤʘ ʪʨʠʧʦʨʰʥʝʚʦʛʦ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ: 
1 ï ʪʨʘʥʩʤʽʩʽʡʥʠʡ ʚʘʣ; 2 ï ʝʢʩʮʝʥʪʨʠʢʦʚʠʡ ʚʘʣ; 3 ï ʰʘʪʫʥ; 

4 ï ʧʦʚʟʫʥ; 5 ï ʰʪʦʢ; 6 ï ʧʦʨʰʝʥʴ; 7 ï ʮʠʣʽʥʜʨ; 
8 ï ʚʭʽʜʥʠʡ ʢʣʘʧʘʥ; 9 ï ʚʠʭʽʜʥʠʡ ʢʣʘʧʘʥ; 10 ï ʚʭʽʜʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ; 11 ï ʚʠʭʽʜʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ 
 



112 
 

 
  
ʈʠʩʫʥʦʢ 1.68 ï ɼʚʦʧʦʨʰʥʝʚʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ  

ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ: 
1 ï ʧʦʨʰʝʥʴ; 2 ï ʚʪʫʣʢʘ ʮʠʣʽʥʜʨʦʚʘ; 3 ï ʢʨʠʰʢʘ; 4 ï ʧʨʦʢʣʘʜʢʘ; 

5 ï ʢʣʘʧʘʥ; 6 ï ʫʱʽʣʴʥʝʥʥʷ ʮʠʣʽʥʜʨʦʚʦʾ ʚʪʫʣʢʠ; 
7 ï ʧʥʝʚʤʦʢʦʤʧʝʥʩʘʪʦʨ; 8 ï ʰʪʦʢ; 9 ï ʫʱʽʣʴʥʝʥʥʷ ʰʪʦʢʘ; 

10 ï ʩʪʘʥʠʥʘ; 11 ï ʪʨʘʥʩʤʽʩʽʡʥʠʡ ʚʘʣ; 12 ï ʢʦʨʽʥʥʠʡ 
ʚʘʣ; 13 ï ʟʫʙʯʘʩʪʘ ʧʝʨʝʜʘʯʘ; 14 ï ʝʢʩʮʝʥʪʨʠʢʦʚʦ-ʰʘʪʫʥʥʠʡ 
ʤʝʭʘʥʽʟʤ; 15 ï ʢʨʝʡʮʢʦʧʬ (ʧʦʚʟʫʥ); 16 ï ʥʘʧʨʘʚʣʷʶʯʽ ʩʪʘʥʠʥʠ; 

17 ï ʢʦʥʪʨʰʪʦʢ (ʰʪʦʢ ʧʦʚʟʫʥʘ) 
 

 
ʈʠʩʫʥʦʢ 1.69 ï ʊʨʠʧʦʨʰʥʝʚʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ 

ʜʽʾ ʅɹʊ-1600:  
1 ï ʢʣʘʧʘʥ ʚʭʽʜʥʠʡ; 2 ï ʙʣʦʢ ʛʽʜʨʘʚʣʽʯʥʠʡ; 

3 ï ʧʥʝʚʤʦʢʦʤʧʝʥʩʘʪʦʨ; 4 ï ʮʠʣʽʥʜʨʦʧʦʨʰʥʝʚʘ ʛʨʫʧʘ; 5 ï ʩʠʩʪʝʤʘ 
ʟʤʘʱʫʚʘʥʥʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʎʇʇ ; 6 ï ʢʦʨʧʫʩ; 7 ï ʪʨʘʥʩʤʽʩʽʡʥʠʡ 
ʚʘʣ; 8 ï ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ; 9 ï ʝʢʩʮʝʥʪʨʠʢʦʚʦ-ʰʘʪʫʥʥʠʡ ʤʝʭʘʥʽʟʤ; 
10 ï ʩʠʩʪʝʤʘ ʟʤʘʱʫʚʘʥʥʷ ʚʫʟʣʽʚ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ; 11 ï ʨʘʤʘ 
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                 ʘ                                   ʙ 

    
                   ʚ                                              ʛ 
 
ʈʠʩʫʥʦʢ 1.70 ï ɹʫʨʦʚʽ ʥʘʩʦʩʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ: 

ʘ ï ʪʨʠʧʦʨʰʥʝʚʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ ʟ ʜʚʦʤʘ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʬʽʨʤʠ 
ñNATIONALò; 

ʙ ï ʯʦʪʠʨʠʧʦʨʰʥʝʚʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ ʢʦʤʧʘʥʽʾ ñWHITE STAR 
PUMPò; 

ʚ ï ʪʨʠʧʦʨʰʥʝʚʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ ʬʽʨʤʠ ñGARDNER DENVERò 
ʛ ï ʧôʷʪʠʧʦʨʰʥʝʚʠʡ ʥʘʩʦʩ 

 
ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʻ ʢʦʥʩʪʨʫʢʮʽʷ ʤʦʜʫʣʴʥʦʛʦ ʛʽʜʨʦ-

ʧʨʠʚʦʜʥʦʛʦ ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ (ʨʠʩ. 1.71). ɺɸʊ ʥʘʫʢʦʚʦ-
ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ñʆʩʥʘʩʪʢʘò (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ), 
ʩʧʽʣʴʥʦ ʟʽ ʰʚʝʡʮʘʨʩʴʢʦʶ ʬʽʨʤʦʶ Saxonte-chnologies Sari, 
ʧʽʜʛʦʪʫʚʘʣʠ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʛʽʜʨʦʧʨʠʚʦʜʥʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ, 
ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ. ʅʘʩʦʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʘʚʪʦʥʦʤʥʠʭ ʤʦʜʫʣʽʚ ʧʦʪʫʞʥʽʩʪʶ 110 ʢɺʪ ʢʦʞʥʠʡ. ʄʘʩʘ 
ʦʜʥʦʛʦ ʤʦʜʫʣʷ 5000 ʢʛ. ʈʝʛʫʣʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ ï 
ʙʝʟʩʪʫʧʽʥʯʘʩʪʝ. ʅʝʦʙʭʽʜʥʘ ʧʦʜʘʯʘ ʜʦʩʷʛʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʠʤ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʝʢʽʣʴʢʦʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʦʜʥʫ 
ʤʘʛʽʩʪʨʘʣʴ. ʇʨʠ ʮʴʦʤʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʪʠ ʨʝʟʝʨʚʥʠʡ 
ʥʘʩʦʩ ʥʘ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʥʘʩʦʩʽʚ ʟ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʤ ʧʨʠʚʦʜʦʤ. ɼʦʩʪʘʪʥʴʦ ʤʘʪʠ 
ʦʜʠʥ ʨʝʟʝʨʚʥʠʡ ʤʦʜʫʣʴ. 
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ʈʠʩʫʥʦʢ 1.71 ï ʄʦʜʫʣʴʥʠʡ ʛʽʜʨʦʧʨʠʚʦʜʥʠʡ ʙʫʨʦʚʠʡ ʥʘʩʦʩ 

ɺɸʊ ñʅɺʇ ʆʩʥʘʩʪʢʘò (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ) 
 

ʅʘʩʦʩʠ ʙʫʨʦʚʽ ʛʽʜʨʦʧʨʠʚʦʜʥʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ 
ʙʫʨʦʚʠʤʠ ʥʘʩʦʩʘʤʠ ʟ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʤ (ʝʢʩʮʝʥʪ-
ʨʠʢʦʚʦ-ʰʘʪʫʥʥʠʤ) ʧʨʠʚʦʜʦʤ: 

- ʧʣʘʚʥʝ  ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʙʝʟ ʟʫʧʠʥʢʠ ʥʘʩʦʩʘ ʽ 
ʟʘʤʽʥʠ ʮʠʣʽʥʜʨʦʚʠʭ ʚʪʫʣʦʢ ʽ ʧʦʨʰʥʽʚ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʧʫʣʴʩʘʮʽʾ; 
- ʟʙʽʣʴʰʝʥʠʡ ʤʽʞʨʝʤʦʥʪʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʨʦʙʦʯʠʭ ʧʦʨʰʥʽʚ ʽ ʮʠʣʽʥʜʨʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʦʨʠʛʽʥʘʣʴʥʦʾ 
ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʽ ʨʦʙʦʯʠʭ ʧʦʨʰʥʽʚ; 

- ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʘʞʢʠʡ ʽ ʜʦʨʦʛʠʡ ʚ  ʨʝʤʦʥʪʽ 
ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʠʡ  ʤʝʭʘʥʽʟʤ; 
- ʤʦʜʫʣʴʥʘ ʧʦʙʫʜʦʚʘ ʥʘʩʦʩʘ, ʽ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʤʘʩʘ 

ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ, ʧʦʣʝʛʰʫʻ ʫʤʦʚʠ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 
ʤʦʥʪʘʞ. 

ʅʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ, ʩʢʦʤʧʦʥʦʚʘʥʠʡ ʽʟ 7-ʤʠ ʤʦʜʫʣʽʚ 
ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʜʚʘ ʥʘʩʦʩʠ ʅɹ-600. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. ʗʢʱʦ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʻ ʪʦʚʱʽ ʢʦʣʦʾʜʥʠʭ ʛʣʠʥ, ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ 
ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʥʽʡ ʩʘʤʦʚʽʣʴʥʦ ʧʽʜ   ʯʘʩ   ʙʫʨʽʥʥʷ.    ɺ   ʮʴʦʤʫ  
ʚʠʧʘʜʢʫ  ʧʦʜʘʥʘ  ʚ  ʩʚʝʨʜʣʦʚʠʥʫ ʚʦʜʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʛʣʠʥʠ, ʱʦ ʨʦʟʙʫʨʶʻʪʴʩʷ ʜʦʣʦʪʦʤ, ʽ ʫʪʚʦʨʶʻ 
ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ. ɺʣʘʩʪʠʚʦʩʪʽ ʨʦʟʯʠʥʫ, ʦʪʨʠʤʘʥʦʛʦ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ, ʨʝʛʫʣʶʶʪʴʩʷ ʟʤʽʥʦʶ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʚ ʨʦʟʯʠʥʽ ʽ 
ʜʦʜʘʚʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ. ʎʝʡ ʤʝʪʦʜ ʧʨʠʛʦʪʫʚʘʥʥʷ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ï ʥʘʡʜʝʰʝʚʰʠʡ ʽ ʧʨʦʩʪʠʡ. 

ʗʢʱʦ ʚ ʨʦʟʨʽʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʤʘʻ ʛʣʠʥ ʥʘʣʝʞʥʦʾ 
ʷʢʦʩʪʽ, ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ ʛʦʪʫʶʪʴ ʚ ʤʝʭʘʥʽʯʥʠʭ ʘʙʦ 
ʛʽʜʨʘʚʣʽʯʥʠʭ ʤʽʰʘʣʢʘʭ ʥʘ ʙʫʨʦʚʽʡ ʫʩʪʘʥʦʚʮʽ ʘʙʦ ʥʘ ʟʘʚʦʜʽ 
ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʚ 
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ʨʘʡʦʥʽ ʙʫʨʦʚʠʭ ʨʦʙʽʪ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʤʠʚʥʘ 
ʨʽʜʠʥʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʙʫʨʦʚʫ ʫʩʪʘʥʦʚʢʫ ʪʨʫʙʦʧʨʦʚʦʜʦʤ. 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʛʣʠʥʦʧʦʨʦʰʢʠ. ʋ ʤʽʰʘʣʢʘʭ ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ ʦʪʨʠʤʫʶʪʴ 
ʰʣʷʭʦʤ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʛʣʠʥʠ ʟ ʚʦʜʦʶ. ʇʨʠ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʨʦʟʯʠʥʠ ʜʦʜʘʶʪʴʩʷ ʦʙʚʘʞʥʶʚʘʯʽ ʪʘ ʽʥʰʽ 
ʥʝʦʙʭʽʜʥʽ ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ. 

ʆʯʠʱʝʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. ɼʣʷ ʦʯʠʱʝʥʥʷ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʽʜ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ, ʥʘ ʰʣʷʭʫ ʨʫʭʫ 
ʨʽʜʠʥʠ ʚʽʜ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ ʨʝʟʝʨʚʫʘʨʽʚ ʙʫʨʦʚʠʭ ʥʘʩʦʩʽʚ 
ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʠʪʘ ʘʙʦ ʩʠʪʦʛʽʜʨʦʮʠʢʣʦʥʥʽ ʫʩʪʘʥʦʚʢʠ 
(ʨʠʩ. 1.72 ʘ, ʙ), ʷʢʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʚʽʜ ʥʝʾ ʨʦʟʙʫʨʝʥʫ ʧʦʨʦʜʫ. 
ʉʠʪʦʛʽʜʨʦʮʠʢʣʦʥʥʘ ʫʩʪʘʥʦʚʢʘ ʚʣʘʰʪʦʚʘʥʘ ʪʘʢ, ʱʦ ʧʨʦʤʠʚʥʘ 
ʨʽʜʠʥʘ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʚ ʥʝʾ, ʩʧʦʯʘʪʢʫ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ ʢʨʫʧʥʠʭ 
ʯʘʩʪʠʥʦʢ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʥʘ ʜʚʦʭ ʚʽʙʨʘʮʽʡʥʠʭ ʩʠʪʘʭ, ʘ 
ʧʦʚʥʝ ʦʯʠʱʝʥʥʷ ʨʽʜʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʛʽʜʨʦʮʠʢʣʦʥʥʠʭ 
ʫʩʪʘʥʦʚʢʘʭ (ʨʠʩ. 1.73, ʘ). ʈʽʜʠʥʘ ʚ ʫʩʪʘʥʦʚʢʫ ʧʦʜʘʻʪʴʩʷ 
ʥʘʩʦʩʦʤ (ʨʠʩ. 1.73, ʙ). 

 

       
                         ʘ                                          ʙ 

\ 

ʈʠʩʫʥʦʢ 1.72 ï ʉʠʪʦ ʚʽʙʨʘʮʽʡʥʝ ʃɺʉ5-ʄʊ (ʘ) ʽ 
ʩʠʪʦʛʽʜʨʦʮʠʢʣʦʥʥʠʡ ʩʝʧʘʨʘʪʦʨ ʉɻʉ-1ʄ2 (ʙ) 

  

          
                        ʘ                                       ʙ 
 

ʈʠʩʫʥʦʢ 1.73 ï ʋʩʪʘʥʦʚʢʘ ʛʽʜʨʦʮʠʢʣʦʥʥʘ ʋɻ-30 (ʘ) ʽ 
ʚʝʨʪʠʢʘʣʴʥʠʡ ʰʣʘʤʦʚʠʡ ʥʘʩʦʩ ɺʐʅ-150 (ʙ) 
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ʂʦʨʧʫʩ ʢʦʞʥʦʛʦ ʛʽʜʨʦʮʠʢʣʦʥʘ ʤʘʻ ʬʦʨʤʫ ʢʦʥʫʩʦ-
ʧʦʜʽʙʥʦʾ ʧʦʩʫʜʠʥʠ 2 (ʨʠʩ. 1.74). ʈʽʜʠʥʘ ʚ ʛʽʜʨʦʮʠʢʣʦʥ 
ʧʦʜʘʻʪʴʩʷ ʧʘʪʨʫʙʢʦʤ 1. 

 

              
                    ʘ                                   ʙ 
 

ʈʠʩʫʥʦʢ 1.74 ï ɻʽʜʨʦʮʠʢʣʦʥ:  
ʘ ï ʩʭʝʤʘ ʧʨʠʥʮʠʧʫ ʨʦʙʦʪʠ; ʙ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ; 1 ï ʚʭʽʜʥʠʡ 
ʧʘʪʨʫʙʦʢ; 2 ï ʢʦʨʧʫʩ ʢʦʥʽʯʥʦʾ ʬʦʨʤʠ; 3 ï ʨʝʛʫʣʴʦʚʘʥʠʡ ʦʪʚʽʨ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʰʣʘʤʫ; 4 ï ʚʠʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ 
 

ʋ ʟʚôʷʟʢʫ ʟ ʜʦʪʠʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʘʪʨʫʙʢʘ ʜʦ 
ʢʦʨʧʫʩʘ ʛʽʜʨʦʮʠʢʣʦʥʘ, ʨʽʜʠʥʘ ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʧʘʪʨʫʙʢʘ 
ʨʫʭʘʻʪʴʩʷ ʧʦʜʽʙʥʦ ʚʠʭʦʨʫ, ʱʦ ʩʪʚʦʨʶʻ ʚ ʧʦʪʦʮʽ ʚʽʜʮʝʥʪʨʦʚʽ 
ʩʠʣʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʮʠʭ ʩʠʣ ʨʦʟʙʫʨʝʥʽ ʯʘʩʪʠʥʢʠ ʚʽʜʜʽʣʷʶʪʴʩʷ 
ʟ ʨʫʭʦʤʦʛʦ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʽ ʚʽʜʢʠʜʘʶʪʴʩʷ ʜʦ ʩʪʽʥʢʠ 
ʛʽʜʨʦʮʠʢʣʦʥʫ. ɿʽʩʢʦʚʟʫʶʯʠ ʩʪʽʥʢʦʶ ʛʽʜʨʦʮʠʢʣʦʥʫ, ʯʘʩʪʠʥʢʠ 
ʚʽʜʜʽʣʷʶʪʴʩʷ ʢʨʽʟʴ ʨʝʛʫʣʴʦʚʘʥʠʡ ʟʘʩʣʽʥʢʦʶ ʦʪʚʽʨ 3. 
ʆʯʠʱʝʥʘ ʨʽʜʠʥʘ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 
ʛʽʜʨʦʮʠʢʣʦʥʫ ʽ ʧʘʪʨʫʙʢʦʤ 4 ʟʣʠʚʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʞʦʣʦʙʽʚ, ʘ 
ʧʦʪʽʤ ʚ ʧʨʠʡʤʘʣʴʥʠʡ ʨʝʟʝʨʚʫʘʨ ʥʘʩʦʩʽʚ. 

ɼʣʷ ʙʽʣʴʰ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜ 
ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ ʨʦʟʤʽʨʦʤ ʤʝʥʰʠʤ 0,8 ʤʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʛʽʜʨʦʮʠʢʣʦʥʥʠʡ ʤʫʣʦʚʽʜʜʽʣʶʚʘʯ (ʨʠʩ. 1.75, ʘ), ʷʢʠʡ ʤʦʞʝ 
ʤʽʩʪʠʪʠ 6 ʘʙʦ 8 ʛʽʜʨʦʮʠʢʣʦʥʽʚ ʪʘ ʫʩʪʘʥʦʚʢʫ, ʱʦ ʤʽʩʪʠʪʴ 
ʮʝʥʪʨʠʬʫʛʫ (ʨʠʩ. 1.75, ʙ). 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ 
ʚʠʱʝ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʯʠʱʝʥʥʷ ʨʦʟʯʠʥʫ ʤʦʞʝ ʩʫʪʪʻʚʦ 
ʟʥʠʟʠʪʠʩʷ ʯʝʨʝʟ ʡʦʛʦ ʟʘʛʘʟʦʚʘʥʽʩʪʴ. ɺʥʘʩʣʽʜʦʢ ʧʦʧʘʜʘʥʥʷ 
ʛʘʟʫ ʚ ʧʦʪʽʢ ʨʦʟʯʠʥʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ, 
ʦʩʦʙʣʠʚʦ ʚ ʤôʷʢʠʭ ʧʦʨʦʜʘʭ, ʚʠʥʠʢʘʶʪʴ ʦʙʚʘʣʠ ʽ 
ʬʣʶʾʜʦʧʨʦʷʚʠ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʛʫʩʪʠʥʠ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, 



117 
 

ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ ʚʠʙʫʭʫ ʘʙʦ ʦʪʨʫʻʥʥʷ ʧʣʘʩʪʦʚʠʤʠ ʛʘʟʘʤʠ, 
ʥʘʧʨʠʢʣʘʜ, ʩʽʨʢʦʚʦʜʥʝʤ. ʊʦʤʫ ʚʘʞʣʠʚʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʚʠʜʘʣʝʥʥʷ ʛʘʟʫ ʟ ʨʦʟʯʠʥʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ 
ʩʝʧʘʨʘʪʦʨʠ ʪʘ ʜʝʛʘʟʘʪʦʨʠ ʜʦʩʪʘʪʥʴʦʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ 
ʜʝʛʘʟʦʚʘʥʦʛʦ ʨʦʟʯʠʥʫ ʽ ʛʘʟʫ. 

 

   
                       ʘ                                                           ʙ 

 
ʈʠʩʫʥʦʢ 1.75 ï ʄʫʣʦʚʽʜʜʽʣʶʚʘʯ ʛʽʜʨʦʮʠʢʣʦʥʥʠʡ ɯɻ-1 (ʘ) ʽ 
ʫʩʪʘʥʦʚʢʘ ʪʦʥʢʦʾ ʦʯʠʩʪʢʠ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʋʊʆ-352ʊ (ʙ) 

  
ʅʘ ʨʠʩ. 1.76 ʧʦʢʘʟʘʥʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʘʢʫʫʤʥʦʛʦ 

ʜʝʛʘʟʘʪʦʨʘ ʨʦʟʯʠʥʫ ɼɺʉ-3. ɼʝʛʘʟʘʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 
ʩʢʣʘʜʽ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʦʯʠʱʝʥʥʷ 
ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ. 

 

 
 

ʈʠʩʫʥʦʢ 1.76 ï ɼʝʛʘʟʘʪʦʨ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ɼɺʉ-3 
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1.6.5 ʇʨʦʜʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʦʚʽʪʨʷʤ (ʛʘʟʦʤ) 
 

ʉʫʪʴ ʧʨʦʜʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʧʦʚʽʪʨʷʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 
ʱʦ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ, ʚʠʥʝʩʝʥʥʷ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʥʘ 
ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ, ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʜʦʣʦʪʘ, ʟʘʤʽʩʪʴ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘʛʥʽʪʘʶʪʴ ʛʘʟʦʧʦʜʽʙʥʽ ʘʛʝʥʪʠ: 
ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʽ ʚʠʭʣʦʧʥʠʡ ʛʘʟ ʜʚʠʛʫʥʽʚ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ. 

ɺʠʥʝʩʝʥʥʷ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʧʨʠ ʧʨʦʜʫʚʮʽ ʩʚʝʨʜʣʦ-
ʚʠʥ ʧʦʚʽʪʨʷʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢ. ɺʽʜ ʢʦʤʧʨʝʩʦʨʘ ʩʪʠʩʥʝʥʝ 
ʧʦʚʽʪʨʷ ʘʙʦ ʛʘʟ ʚʠʭʽʜʥʠʤ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʧʦʜʘʻʪʴʩʷ ʙʫʨʦʚʠʤ 
ʨʫʢʘʚʦʤ, ʽ ʢʨʽʟʴ ʚʝʨʪʣʶʛ ʚ ʙʫʨʠʣʴʥʫ ʢʦʣʦʥʫ, ʽ ʜʘʣʽ ʢʨʽʟʴ 
ʦʪʚʦʨʠ ʚ ʜʦʣʦʪʽ, ʥʘ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʦʪʽʢ ʧʦʚʽʪʨʷ, ʘʙʦ 
ʛʘʟʫ, ʧʽʜʭʦʧʣʶʻ ʰʤʘʪʦʯʢʠ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ ʽʟ ʚʠʙʦʶ ʽ 
ʟʘʪʨʫʙʥʠʤ ʧʨʦʩʪʦʨʦʤ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ. 
ʇʦʪʽʤ ʮʷ ʩʫʤʽʰ ʧʨʷʤʫʻ ʫ ʚʠʢʠʜʥʫ ʣʽʥʽʶ, ʥʘ ʢʽʥʮʽ ʷʢʦʾ ʨʦʟʪʘ-
ʰʦʚʫʻʪʴʩʷ ʫʣʦʚʣʶʚʘʯ ʰʣʘʤʫ. ʋʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʛʝʨʤʝʪʠ-
ʟʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʟʘʭʠʩʪʫ ʣʶʜʝʡ ʽ 
ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʧʠʣʫ, ʱʦ ʚʠʥʦʩʠʪʴʩʷ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʽʪʨʷʤ ʘʙʦ 
ʛʘʟʦʤ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʧʨʦʤʠʚʘʥʥʷʤ ʨʽʜʠʥʦʶ, ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: 

- ʟʙʽʣʴʰʫʶʪʴʩʷ ʤʝʭʘʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ ʽ ʧʨʦ-
ʭʦʜʢʘ ʥʘ ʜʦʣʦʪʦ ʟʘ ʨʘʭʫʥʦʢ ʢʨʘʱʦʛʦ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʩʚʝʨ-
ʜʣʦʚʠʥʠ ʚʽʜ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ, ʚʽʜʩʫʪʥʦʩʪʽ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 
ʪʠʩʢʫ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʽ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʦʭʦʣʦʜʞʫʚʘʥʥʷ 
ʜʦʣʦʪʘ; 

 - ʧʦʣʽʧʰʫʶʪʴʩʷ ʫʤʦʚʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʪʨʽʱʠ-
ʥʫʚʘʪʠʭ ʽ ʢʘʚʝʨʥʦʟʥʠʭ ʧʦʨʦʜʘʭ, ʚ ʷʢʽ ʧʨʠ ʧʨʦʤʠʚʮʽ ʩʚʝʨ-
ʜʣʦʚʠʥʠ ʧʦʛʣʠʥʘʻʪʴʩʷ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ, ʚʠʢʣʠʢʘʶʯʠ 
ʯʘʩʪʢʦʚʽ ʘʙʦ ʧʦʚʥʽ ʚʪʨʘʪʠ ʮʠʨʢʫʣʷʮʽʾ; 

- ʧʦʣʝʛʰʫʶʪʴʩʷ ʫʤʦʚʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʙʝʟ-
ʚʦʜʥʠʭ ʨʘʡʦʥʘʭ; 

- ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʨʘʱʝ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦ-
ʨʠʟʦʥʪʫ (ʦʩʦʙʣʠʚʦ ʟ ʥʠʟʴʢʠʤ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ), ʦʩʢʽʣʴʢʠ 
ʥʝʤʘʻ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʥʘ ʧʦʨʠ ʧʣʘʩʪʘ; 

- ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʧʨʘʚʠʣʴʥʽʰʦʾ ʦʮʽʥʢʠ ʛʝʦʣʦ-
ʛʘʤʠ ʧʽʜʥʷʪʦʛʦ ʢʝʨʥʘ, ʽ ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ, ʷʢʘ ʚʠʥʦʩʷʪʴʩʷ, ʫ 
ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʨʦʜʠ ʧʨʦʤʠʚʥʦʶ 
ʨʽʜʠʥʦʶ. 

ʇʨʦʪʝ ʧʨʦʜʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝ 
ʚ ʙʫʜʴ-ʷʢʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ʅʘʡʙʽʣʴʰʽ ʪʨʫʜʥʦʱʽ 
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ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʨʦʜʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʫ 
ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʽʟ ʟʥʘʯʥʠʤʠ ʚʦʜʦ-ʧʨʠʧʣʠʚʘʤʠ, ʢʦʣʠ 
ʫ ʟʚôʷʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʩʪʦʚʧʘ 
ʨʽʜʠʥʠ ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʨʦʙʦʪʠ ʢʦʤʧʨʝʩʦʨʽʚ. 

ɺʝʣʠʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʨʦʟʙʫ-
ʨʶʚʘʥʥʷ ʚôʷʟʢʠʭ ʧʦʨʽʜ (ʪʠʧʫ ʛʣʠʥ), ʷʢʽ ʤʦʞʫʪʴ ʥʘʣʠʧʘʪʠ ʥʘ 
ʩʪʽʥʢʫ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʫʪʚʦʨʶʚʘʪʠ ʩʘʣʴʥʠʢʠ ʥʘ ʙʫʨʠʣʴʥʽʡ 
ʢʦʣʦʥʽ (ʟ ʤʦʞʣʠʚʠʤ ʾʾ ʧʨʠʭʚʘʪʦʤ). 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʧʨʠʧʣʠʚʽʚ ʚʦʜʠ ʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʠʧʢʠʭ 
ʧʦʨʽʜ, ʷʢʽ ʦʙʚʘʣʶʶʪʴʩʷ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʤʠʚʘʥʥʷ ʚʠʙʦʶ 
ʛʣʠʥʠʩʪʠʤʠ ʨʦʟʯʠʥʘʤʠ ʥʘʩʠʯʝʥʠʤʠ ʧʦʚʽʪʨʷʤ (ʫ ʧʦʪʽʢ 
ʧʦʚʽʪʨʷ ʜʦʜʘʶʪʴ ʚʦʜʫ). ʊʘʢʠʡ ʩʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 
ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʣʝʛʢʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʧʨʦʪʠʪʠʩʢ 
ʥʘ ʧʨʦʭʽʜʥʽ ʧʣʘʩʪʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʧʣʠʚʫ 
ʚʦʜʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʦʙʚʘʣʽʚ ʧʦʨʽʜ. 

ʗʢʱʦ ʚ ʧʦʨʦʜʘʭ ʤʽʩʪʷʪʴʩʷ ʛʦʨʶʯʽ ʛʘʟʠ, ʪʦ ʜʣʷ 
ʫʥʠʢʥʝʥʥʷ ʚʠʙʫʭʽʚ ʽ ʧʦʞʝʞ, ʽʥʢʦʣʠ, ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʧʨʦʜʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʤ ʛʘʟʦʤ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʙʫʨʽʥʥʷ ʟ ʧʨʦʜʫʚʘʥʥʷʤ 
ʧʦʪʨʽʙʥʽ ʧʦʪʫʞʥʽ ʢʦʤʧʨʝʩʦʨʠ, ʧʨʠʩʪʨʦʾ ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʩʪʷ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʽ ʫʣʦʚʣʶʚʘʯ ʰʣʘʤʫ ʽʟ ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, ʱʦ 
ʚʠʭʦʜʠʪʴ ʟ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʦʜʘʯʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʤʘʻ ʟʘʙʝʟ-
ʧʝʯʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʚʠʩʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʚ ʤʝʞʘʭ 8é20 ʤ/ʩ, ʘ 
ʮʝ ʧʦʪʨʝʙʫʻ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ 3é9 ʤ3/ʭʚ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʫʤʦʚʘʭ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ʧʣʘʩ-
ʪʘ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʧʨʦʜʫʚʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʽʥʥʠʭ ʩʠʩʪʝʤ. ɻʫʩʪʠʥʫ ʧʽʥʠ ʤʦʞʥʘ ʣʝʛʢʦ ʨʝʛʫʣʶʚʘʪʠ ʚ 
ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʇʽʥʘ ʚʘʞʢʦ ʧʨʦʥʠʢʘʻ ʚ ʧʦʨʠʩʪʝ 
ʩʝʨʝʜʦʚʠʱʝ, ʪʦʤʫ ʤʦʞʥʘ ʙʫʨʠʪʠ ʽ ʨʦʟʪʠʥʘʪʠ ʧʣʘʩʪʠ, 
ʟʙʝʨʽʛʘʶʯʠ ʧʨʠʨʦʜʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. 
ʇʨʦʜʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʥʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ 
ʧʽʜʚʠʱʠʪʠ ʤʝʭʘʥʽʯʥʫ ʰʚʠʜʢʽʩʪʴ ʙʫʨʽʥʥʷ, ʧʨʦʭʦʜʢʫ ʥʘ 
ʜʦʣʦʪʦ, ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ 
ʧʽʜʚʠʱʠʪʠ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ. ʅʝʜʦʣʽʢʦʤ ʧʽʥʥʠʭ ʩʠʩʪʝʤ ʻ ʾʭ 
ʥʝʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ. ɼʚʦʬʘʟʥʘ ʧʽʥʘ ʰʚʠʜʢʦ ʨʫʡʥʫʻʪʴʩʷ ʥʝ 
ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ, ʘʣʝ ʡ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. ʊʦʤʫ ʧʨʠʧʠʥʝʥʥʷ 
ʮʠʨʢʫʣʷʮʽʾ ʧʽʜʯʘʩ ʥʘʨʦʱʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʠʢʦʥʘʥʥʷ 
ʉʇʆ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʚʠʙʽʡʥʽʡ ʟʦʥʽ ʚʦʜʠ, ʱʦ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʙʚʘʣʫ ʩʪʽʥʦʢ ʽ ʧʨʠʭʚʘʪʫ ʽʥʩʪʨʫʤʝʥʪʘ. 
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ʈʠʩʫʥʦʢ 1.79 ï ʃʽʡʢʘ ʄʘʨʰʘ ʜʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚʥʦʾ ʚôʷʟʢʦʩʪʽ 

1.6.6 ɺʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ 
 
ɼʦ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʷʢ 

ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʥʘʣʝʞʘʪʴ ʛʫʩʪʠʥʘ, ʫʤʦʚʥʘ ʚôʷʟʢʽʩʪʴ ʽ 
ʚʦʜʦʚʽʜʜʘʯʘ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠʩʴ ʚʤʽʩʪ ʧʽʩʢʫ, 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ, ʣʫʞʥʽʩʪʴ ʪʦʱʦ. 

ɻʫʩʪʠʥʫ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʠ ʨʦʟʯʠʥʫ 
ʜʦ ʡʦʛʦ ʦʙôʻʤʫ, ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ɸɹʈ-1, 
ʢʦʤʧʣʝʢʪ ʷʢʦʛʦ ʤʽʩʪʠʪʴ ʚʣʘʩʥʝ ʘʨʝʦʤʝʪʨ ʽ ʧʦʜʦʚʞʝʥʠʡ 
ʤʝʪʘʣʝʚʠʡ ʬʫʪʣʷʨ ʫ ʚʠʛʣʷʜʽ ʚʽʜʝʨʮʷ ʟ ʢʨʠʰʢʦʶ, ʱʦ ʩʣʫʞʠʪʴ 
ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʦʤ ʜʣʷ ʨʦʟʯʠʥʫ (ʨʠʩ. 1.77). ʇʨʠʣʘʜ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʨʥʦʛʦ ʩʪʘʢʘʥʘ, ʜʝʥʮʷ, ʧʦʧʣʘʚʢʘ, ʩʪʨʠʞʥʷ ʽ 
ʟʥʽʤʥʦʛʦ ʢʘʣʽʙʨʫʚʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ. 

ʂʨʽʤ ʘʨʝʦʤʝʪʨʘ ʧʦʧʣʘʚʢʦʚʦʛʦ ʪʠʧʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʛʫʩʪʠʥʠ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 
ʚʘʞʽʣʴʥʠʡ ʛʫʩʪʠʥʦʚʠʤʽʨʥʠʢ (ʨʠʩ 1.78). 

 

 
 

ʈʠʩʫʥʦʢ 1.77 ï ʇʨʠʣʘʜ ɸɹʈ-1 

 
 
 

ʈʠʩʫʥʦʢ 1.78 ï ɺʘʞʽʣʴʥʠʡ 
ʛʫʩʪʠʥʦʚʠʤʽʨʥʠʢ 
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ʈʠʩʫʥʦʢ 1.80 ï ʇʨʠʣʘʜ ɺʄ-6 
 

ʈʠʩʫʥʦʢ 1.81 ï ʎʠʣʽʥʜʨ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʎʉ-2 

ʉʪʘʥʜʘʨʪʥʽ ʧʦʣʴʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚôʷʟʢʦʩʪʽ ʙʫʨʦʚʦʛʦ 
ʨʦʟʯʠʥʫ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʩʢʦʟʠʤʝʪʨʘ ɺɹʈ-1 
(ʣʽʡʢʘ ʄʘʨʰʘ). ɺʽʩʢʦʟʠʤʝʪʨ ɺɹʈ-1 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʽʡʢʠ, 
ʛʝʨʤʝʪʠʯʥʦ ʟôʻʜʥʘʥʦʾ ʟ ʣʽʡʢʦʶ ʪʨʫʙʢʠ, ʩʽʪʢʠ ʽ ʤʽʨʥʦʾ 
ʧʦʩʫʜʠʥʠ.  

ʋ ʚʦʨʦʥʢʫ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʽʪʢʫ ʥʘ ʚʠʩʪʫʧʠ, 
ʟʘʪʠʩʢʘʶʪʴ ʥʠʞʥʽʡ ʦʪʚʽʨ ʧʘʣʴʮʝʤ ʧʨʘʚʦʾ ʨʫʢʠ ʽ ʟʘʣʠʚʘʶʪʴ 
ʯʝʨʝʟ ʩʽʪʢʫ ʨʦʟʯʠʥ ʜʦ ʚʝʨʭʥʴʦʾ ʢʨʦʤʢʠ ʚʽʩʢʦʟʠʤʝʪʨʘ (ʦʙôʻʤ 
ʣʽʡʢʠ 700 ʩʤ3). ʇʽʜʩʪʘʚʠʚʰʠ ʤʽʨʥʫ ʧʦʩʫʜʠʥʫ ʧʽʜ ʪʨʫʙʢʫ 
ʚʽʩʢʦʟʠʤʝʪʨʘ, ʧʨʠʙʠʨʘʶʪʴ ʧʘʣʝʮʴ ʽ ʦʜʥʦʯʘʩʥʦ ʣʽʚʦʶ ʨʫʢʦʶ 
ʚʢʣʶʯʘʶʪʴ ʩʝʢʫʥʜʦʤʽʨ. ʃʽʡʢʫ ʥʝʦʙʭʽʜʥʦ ʪʨʠʤʘʪʠ 
ʚʝʨʪʠʢʘʣʴʥʦ. ʂʦʣʠ ʤʽʨʥʘ ʧʦʩʫʜʠʥʘ ʥʘʧʦʚʥʠʪʴʩʷ ʜʦ ʢʨʘʶ 
(500 ʩʤ3), ʟʫʧʠʥʷʶʪʴ ʩʝʢʫʥʜʦʤʽʨ, ʘ ʦʪʚʽʨ ʚʦʨʦʥʢʠ ʟʥʦʚʫ 
ʟʘʢʨʠʚʘʶʪʴ. 

 ʋʤʦʚʥʘ ʚôʷʟʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ ʚʠʪʽʢʘʥʥʷ 
500 ʩʤ3 ʨʦʟʯʠʥʫ ʯʝʨʝʟ ʪʨʫʙʢʫ ʟ ʣʽʡʢʠ ʚʽʩʢʦʟʠʤʝʪʨʘ, 
ʟʘʧʦʚʥʝʥʦʾ 700 ʩʤ3 ʨʦʟʯʠʥʦʤ. ɿʘ ʚʠʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ 
ʧʨʠʡʤʘʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʴʦʭ ʚʠʤʽʨʽʚ, ʱʦ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʥʝ ʙʽʣʴʰ ʥʽʞ ʥʘ 2 ʩ. 

 

 
ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʜʦʚʽʜʜʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʣʘʜʠ, 

ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʯʠ ʚʘʢʫʫʤʦʤ. 
ʊʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʠʣʘʜʠ, 

ʱʦ ʚʠʤʽʨʶʶʪʴ ʩʪʘʪʠʯʥʫ ʯʠ ʜʠʥʘʤʽʯʥʫ ʚʦʜʦʚʽʜʜʘʯʫ. 
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ʈʠʩʫʥʦʢ 1.82 ï ʇʨʠʣʘʜ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʙʦʚʦʛʦ ʚʽʜʩʪʦʶ 

ʆʩʪʘʥʥʽ, ʧʦʢʠ ʱʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʚ ʥʘʫʢʦʚʠʭ 
ʜʦʩʣʽʜʞʝʥʥʷʭ. 

 
 

ɺ ʧʨʘʢʪʠʮʽ ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫʨʽʥʥʷ  ʧʦʰʠʨʝʥʠʤ  ʻ  
ʧʨʠʣʘʜ ɺʄ-6 (ʨʠʩ. 1.80), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʦʜʦʚʽʜʜʘʯʘ 
ʚʠʤʽʨʶʻʪʴʩʷ ʚ  ʩʪʘʪʠʯʥʦʤʫ ʩʪʘʥʽ ʧʨʠ ʧʝʨʝʧʘʜʽ ʪʠʩʢʫ           0,1 
ʄʇʘ. ɿʘ ʧʦʢʘʟʥʠʢ ʬʽʣʴʪʨʘʮʽʾ ʧʨʠʡʤʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʽʜʠʥʠ, 
ʱʦ ʚʽʜʬʽʣʴʪʨʦʚʘʥʘ ʯʝʨʝʟ ʢʨʫʛʣʠʡ ʧʘʧʝʨʦʚʠʡ ʬʽʣʴʪʨ ʧʣʦʱʝʶ 
28 ʩʤ2 ʟʘ 30 ʭʚ. 

ʇʦʢʘʟʥʠʢ ʩʪʘʙʽʣʴʥʦʩʪʽ ʉ ʚʠʤʽʨʶʻʪʴʩʷ   ʟʘ   ʜʦʧʦʤʦʛʦʶ   
ʧʨʠʣʘʜʫ ʎʉ-2 (ʨʠʩ. 1.81), ʰʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʤʝʪʘʣʝʚʠʡ 
ʮʠʣʽʥʜʨ ʦʙôʻʤʦʤ 800 ʩʤ3 ʽʟ ʟʣʠʚʥʠʤ ʦʪʚʦʨʦʤ ʚ ʩʝʨʝʜʠʥʽ. ʇʨʠ 
ʚʠʤʽʨʽ ʦʪʚʽʨ ʧʝʨʝʢʨʠʚʘʶʪʴ ʛʫʤʦʚʦʶ ʧʨʦʙʢʦʶ, ʮʠʣʽʥʜʨ 
ʟʘʣʠʚʘʶʪʴ ʨʦʟʯʠʥʦʤ, ʟʘʢʨʠʚʘʶʪʴ ʩʢʣʦʤ ʽ ʟʘʣʠʰʘʶʪʴ ʫ ʩʧʦʢʦʾ 
ʥʘ ʜʦʙʫ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʦʪʚʽʨ ʚʽʜʢʨʠʚʘʶʪʴ ʽ 
ʚʝʨʭʥʶ ʧʦʣʦʚʠʥʫ  ʨʦʟʯʠʥʫ  ʟʣʠʚʘʶʪʴ  ʚ  ʦʢʨʝʤʫ  ʧʦʩʫʜʠʥʫ. 
ɸʨʝʦʤʝʪʨʦʤ ʚʠʟʥʘʯʘʶʪʴ ʛʫʩʪʠʥʫ ʚʝʨʭʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥ 
ʨʦʟʯʠʥʫ.  ɿʘ  ʤʽʨʫ  ʩʪʘʙʽʣʴʥʦʩʪʽ  ʙʝʨʫʪʴ ʨʽʟʥʠʮʶ ʛʫʩʪʠʥʠ 
ʨʦʟʯʠʥʫ ʚ ʥʠʞʥʽʡ ʽ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʘʭ ʮʠʣʽʥʜʨʘ. ʏʠʤ ʤʝʥʰʘ 
ʨʽʟʥʠʮʷ, ʪʠʤ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʯʠʥʫ ʚʠʱʘ. 

ɼʦʙʦʚʠʡ ʚʽʜʩʪʽʡ ɺ ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʷʥʦʛʦ 
ʤʽʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʦʙôʻʤʦʤ 100 ʩʤ3 (ʨʠʩ. 1.82). ɺʠʧʨʦʙʦʚʫʚʘʥʫ 
ʨʽʜʠʥʫ ʦʙʝʨʝʞʥʦ ʥʘʣʠʚʘʶʪʴ ʚ ʤʽʨʥʠʡ ʮʠʣʽʥʜʨ ʜʦ ʧʦʟʥʘʯʢʠ 
100 ʩʤ3, ʟʘʢʨʠʚʘʶʪʴ ʩʢʣʦʤ ʽ ʟʘʣʠʰʘʶʪʴ ʫ ʩʧʦʢʦʾ ʥʘ ʜʦʙʫ, 
ʧʽʩʣʷ ʯʦʛʦ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ ʰʘʨʫ ʧʨʦʟʦʨʦʾ 
ʚʦʜʠ, ʱʦ ʚʠʜʽʣʠʣʘʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʮʠʣʽʥʜʨʘ. 

ɺʽʜʩʪʽʡ ʚʠʨʘʞʘʶʪʴ ʫ ʚʽʜʩʦʪʢʘʭ ʚʠʜʽʣʝʥʦʾ ʨʽʜʠʥʠ ʚʽʜ 
ʦʙôʻʤʫ ʧʨʦʙʠ. ʏʠʤ ʤʝʥʰʝ ʜʦʙʦʚʠʡ ʚʽʜʩʪʽʡ, ʪʠʤ ʩʪʽʡʢʽʰʘ, 
ʩʪʘʙʽʣʴʥʽʰʘ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʩʣʽʜ ʚʠʤʽʨʶʚʘʪʠ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʽ ʨʦʟʯʠʥʫ ʫ 
ʩʚʝʨʜʣʦʚʠʥʽ. ʉʪʘʙʽʣʴʥʠʤ  ʚʚʘʞʘʻʪʴʩʷ ʨʦʟʯʠʥ,  ʫ ʷʢʦʛʦ 
ʉ=0,02é0,03 ʛ/ʩʤ3  ʽ  ɺ = 3é4%. 
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ʈʠʩʫʥʦʢ 1.83 ï ʇʨʠʣʘʜ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʣʠʧʢʦʩʪʽ ʛʣʠʥʠʩʪʦʾ 

ʢʨ̔ʢʠ 

ʈʠʩʫʥʦʢ 1.84 ï ʇʨʠʣʘʜ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʤʽʩʪʫ ʧʽʩʢʫ 

ʈʠʩʫʥʦʢ 1.85 ï ʇʨʠʣʘʜ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ 

 

 
ʃʠʧʢʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ   ʩʧʝʮʽʘʣʴʥʦʛʦ    

ʧʨʠʣʘʜʫ (ʨʠʩ. 1.83). ʌʽʣʴʪʨ ʽʟ ʛʣʠʥʠʩʪʦʶ ʢʽʨʢʦʶ ʢʣʘʜʫʪʴ ʥʘ 
ʩʪʦʣʠʢ. ʅʘ ʢʽʨʢʫ ʢʣʘʜʫʪʴ ʩʪʘʣʝʚʠʡ ʙʨʫʩʦʢ ʢʚʘʜʨʘʪʥʦʛʦ 
ʧʝʨʝʨʽʟʫ ʟʽ ʩʪʦʨʦʥʦʶ ʢʚʘʜʨʘʪʘ 10 ʤʤ, ʜʦʚʞʠʥʦʶ 64 ʤʤ. 
ʆʙʝʨʪʘʥʥʷʤ ʛʚʠʥʪʘ ʟʙʽʣʴʰʫʶʪʴ ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ ʩʪʦʣʠʢʘ ʚʽʜ 
ʛʦʨʠʟʦʥʪʘʣʽ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ ʚʽʜʭʠʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ 
ʩʢʣʘʜʦʚʘ ʩʠʣʘ ʪʷʞʽʥʥʷ ʙʨʫʩʢʘ, ʷʢʘ ʧʨʘʛʥʝ ʟʨʫʰʠʪʠ ʙʨʫʩʦʢ ʟ 
ʛʣʠʥʠʩʪʦʾ ʢʽʨʢʠ. ʂʦʣʠ ʮʷ ʩʢʣʘʜʦʚʘ ʩʠʣʘ ʧʦʜʦʣʘʻ ʣʠʧʢʽʩʪʴ 
ʢʽʨʢʠ, ʙʨʫʩʦʢ ʟʽʩʢʦʚʟʥʝ ʟ ʥʝʾ. ʊʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ, ʧʨʠ 
ʷʢʦʤʫ ʙʨʫʩʦʢ ʟʽʩʢʦʚʟʥʝ ʟ ʛʣʠʥʠʩʪʦʾ ʢʽʨʢʠ, ʚʚʘʞʘʻʪʴʩʷ 
ʧʦʢʘʟʥʠʢʦʤ ʣʠʧʢʦʩʪʽ ʢʽʨʢʠ.  
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ʈʠʩʫʥʦʢ 1.86 ï Ph-ʤʝʪʨ ʜʣʷ 

ʙʫʨʦʚʠʭ ʨʦʟʯʠʥʽʚ 

ɺʤʽʩʪ ʧʽʩʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʽʡʢʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʪʚʝʨʜʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ (ʧʽʩʦʢ, 
ʛʨʫʙʦʜʠʩʧʝʨʩʥʽ ʯʘʩʪʠʥʢʠ ʧʦʨʦʜʠ ʽ ʚʠʭʽʜʥʦʾ ʪʚʝʨʜʦʾ ʬʘʟʠ). 
ʅʘʜʤʽʨʥʠʡ ʚʤʽʩʪ ʧʽʩʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ 
ʟʥʦʰʫʚʘʥʥʷ ʚʫʟʣʽʚ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʙʫʨʦʚʦʛʦ 
ʽʥʩʪʨʫʤʝʥʪʫ, ʟʤʝʥʰʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ. 
ɺʤʽʩʪ ʧʽʩʢʫ  ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʪʝʨʦʶ ʇ ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʫ 
ʚʽʜʩʦʪʢʘʭ. ɺʠʟʥʘʯʘʶʪʴ ʚʤʽʩʪ ʧʽʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʽʜʩʪʽʡʥʠʢʘ ʆʄ-2. ɼʣʷ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ ʥʦʨʤʘʣʴʥʠʤ 
ʚʚʘʞʘʻʪʴʩʷ ʚʤʽʩʪ ʧʽʩʢʫ ʜʦ 4%. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ 
ʥʘʧʨʫʞʝʥʥʷ ʟʩʫʚʫ ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʨʦʪʘʮʽʡʥʽ ʧʨʠʣʘʜʠ ʪʠʧʫ ʉʅʉ-2 ʟ ʥʝʨʫʭʦʤʠʤ ʚʥʫʪʨʽʰʥʽʤ 
ʮʠʣʽʥʜʨʦʤ ʽ ʟʦʚʥʽʰʥʽʤ ʮʠʣʽʥʜʨʦʤ-ʩʪʘʢʘʥʦʤ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ 
(ʨʠʩ. 1.85). ʋ ʩʪʘʢʘʥ ʟʘʣʠʚʘʻʪʴʩʷ  ʨʦʟʯʠʥ.  ʇʨʠ  ʦʙʝʨʪʘʥʥʽ 
ʩʪʘʢʘʥʘ ʨʦʟʯʠʥ ʟʘʭʦʧʣʶʻ ʟʘ ʩʦʙʦʶ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʮʠʣʽʥʜʨ, 
ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʢʘʥʽ ʽ ʚʩʶ ʧʽʜʚʽʩʥʫ ʩʠʩʪʝʤʫ ʜʦ  ʪʠʭ ʧʽʨ, 
ʧʦʢʠ ʤʦʤʝʥʪ  ʟʘʢʨʫʯʫʚʘʥʥʷ ʥʠʪʢʠ ʥʝ ʩʪʘʥʝ ʨʽʚʥʠʤ ʢʨʫʪʥʦʤʫ 
ʤʦʤʝʥʪʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʪʘʪʠʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʟʩʫʚʫ 
ʨʦʟʯʠʥʫ ʥʘ ʮʠʣʽʥʜʨ. ʉʪʘʪʠʯʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʢʫʪʦʤ ʟʘʢʨʫʯʫʚʘʥʥʷ ʥʠʪʢʠ, 
ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʪʝʨʦʶ ñqò ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʇʘ. 

 

 
 

ʂʦʥʪʨʦʣʴ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʅ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 
ʧʨʠʯʠʥʠ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ ʧʨʦʮʝʩʽ 
ʙʫʨʽʥʥʷ ʽ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʧʦ ʚʽʜʥʦʚʣʝʥʥʶ ʾʾ ʷʢʦʩʪʽ. 
ʂʦʥʮʝʥʪʨʘʮʽʶ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ ʧʨʦʤʠʚʥʠʭ ʨʽʜʠʥ ʚʠʤʽʨʶʶʪʴ 
ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤ ʽ ʝʣʝʢʪʨʦʤʝʪʨʠʯʥʠʤ  ʩʧʦʩʦʙʘʤʠ.  ʅʘ ʨʠʩ. 
1.86 ʧʦʢʘʟʘʥʦ ʢʦʤʧʘʢʪʥʠʡ ʮʠʬʨʦʚʠʡ pH-ʤʝʪʨ, ʷʢʠʡ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. ɺ ʥʝʡʪʨʘʣʴʥʠʭ 
ʨʦʟʯʠʥʘʭ ʨʅ=7. 
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1.7 ʈɽɾʀʄ ɹʋʈɯʅʅʗ 
 

 
1.7.1 ʇʦʥʷʪʪʷ ʧʨʦ ʨʝʞʠʤ ʙʫʨʽʥʥʷ ʽ ʧʦʢʘʟʥʠʢʠ 

ʨʦʙʦʪʠ ʜʦʣʽʪ 
 
ʉʚʝʨʜʣʦʚʠʥʫ ʚʚʘʞʘʶʪʴ ʫʩʧʽʰʥʦ ʧʨʦʙʫʨʝʥʦʶ, ʷʢʱʦ 

ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʛʨʦʰʦʚʠʭ ʚʠʪʨʘʪʘʭ ʦʪʨʠʤʘʥʽ ʚʠʩʦʢʽ 
ʰʚʠʜʢʦʩʪʽ ʙʫʨʽʥʥʷ, ʘ ʬʘʢʪʠʯʥʠʡ ʧʨʦʬʽʣʴ ʾʾ ʩʪʦʚʙʫʨʘ ʽʩʪʦʪʥʦ 
ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʝʢʪʥʦʛʦ. 

ɼʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʥʘ ʟʘ ʫʤʦʚʠ ʨʘʮʽʦʥʘʣʴʥʦʾ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʣʽʪ, ʪʫʨʙʦʙʫʨʽʚ, ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ ʷʢʽʩʥʦʛʦ 
ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ. 

ʊʦʤʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ ʧʝʚʥʦʾ ʧʦʨʦʜʠ ʧʽʜʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʪʠʧ 
ʜʦʣʦʪʘ ʽ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʦʩʦʙʫ ʙʫʨʽʥʥʷ ʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ, ʈ; 
- ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ, ʧ; 
- ʚʠʪʨʘʪʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ Q. 
ʆʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʙʫʨʽʥʥ ̫ ʜʣʷ ʢʦʞʥʠʭ 

ʢʦʥʢʨʝʪʥʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ ʧʨʠ 
ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʦʪʨʠʤʫʶʪʴ ʧʨʠ ʪʘʢʦʤʫ ʧʦʻʜʥʘʥʥʽ 
ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʢʦʣʠ ʜʦʩʷʛʘʶʪʴʩʷ ʥʘʡʚʠʱʽ 
ʧʦʢʘʟʥʠʢʠ ʙʫʨʽʥʥʷ. 

ʗʢʱʦ ʧʽʜʙʠʨʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʥʝ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʦʣʦʪʘ, ʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 
ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ (ʥʘʧʨʠʢʣʘʜ, 
ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʽ, 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʚʽʜʙʦʨʫ ʢʝʨʥʘ ʪʦʱʦ), ʪʦ ʪʘʢʠʡ ʨʝʞʠʤ 
ʙʫʨʽʥʥʷ ʥʘʟʠʚʘʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʦʮʽʥʶʻʪʴʩʷ ʪʘʢʠʤʠ 
ʧʦʢʘʟʥʠʢʘʤʠ: 

- ʧʨʦʭʦʜʢʦʶ ʥʘ ʜʦʣʦʪʦ h; 
- ʚʘʨʪʽʩʪʶ 1 ʤ ʧʨʦʭʦʜʢʠ; 
- ʩʝʨʝʜʥʴʦʶ ʤʝʭʘʥʽʯʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʢʠ, Vʤ. 

t

h
=ʤV ,                              (1.1) 

ʜʝ t ï ʯʘʩ ʙʫʨʽʥʥʷ. 
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1.7.2 ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʞʠʤʽʚ ʨʽʟʥʠʭ 
ʩʧʦʩʦʙʽʚ ʙʫʨʽʥʥʷ 

 
ʇʨʠ ʚʠʙʦʨʽ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ ʪʨʝʙʘ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʨʠ 

ʟʤʽʥʽ ʦʜʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʟʙʽʣʴʰʠʪʠ 
ʤʝʭʘʥʽʯʥʫ ʰʚʠʜʢʽʩʪʴ ʽ ʧʨʦʭʦʜʢʫ ʥʘ ʜʦʣʦʪʦ. ɼʣʷ ʢʦʞʥʦʾ 
ʧʦʨʦʜʠ ʽʩʥʫʻ ʦʧʪʠʤʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʜʦʣʦʪʦ, ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ ʽ ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ. 

ʇʨʠ ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ 
ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ 
ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʚʠʙʽʡ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 
ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ (ʜʦʣʦʪʘ) ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʦ. 
ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ Q ʚʜʚʽʯʽ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 
ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʜʚʽʯʽ. ʗʢʱʦ ʞ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ 
ʙʫʜʝ ʟʙʽʣʴʰʝʥʦ, ʘ ʚʠʪʨʘʪʘ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʟʘʣʠʰʘʻʪʴʩʷ 
ʧʦʩʪʽʡʥʦʶ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ (ʜʦʣʦʪʘ) 
ʟʤʝʥʰʠʪʴʩʷ. 

ʋ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʠʪʨʘʪʫ ʧʨʦʤʠʚʥʦʾ 
ʨʽʜʠʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʛʽʜʥʠʭ 
ʫʤʦʚ ʨʦʙʦʪʠ ʪʫʨʙʦʙʫʨʘ ʽ ʚʠʥʝʩʝʥʥʷ ʨʦʟʙʫʨʝʥʦʾ ʧʦʨʦʜʠ. ɿ 
ʧʦʛʣʠʙʣʝʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥʠ, ʫ ʟʚôʷʟʢʫ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʾʾ 
ʜʽʘʤʝʪʨʘ, ʚʠʪʨʘʪʫ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʟʥʠʞʫʶʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʫ 
ʜʦ ʽʥʪʝʨʚʘʣʫ. ɼʦʚʞʠʥʘ ʽʥʪʝʨʚʘʣʫ, ʥʘ ʷʢʦʤʫ ʚʠʪʨʘʪʘ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʧʦʩʪʽʡʥʦʶ, ʙʫʚʘʻ 
ʨʽʟʥʦʶ: ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ ʜʦ 2000 ʤ ʽ ʙʽʣʴʰʝ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʽʥʪʝʨʚʘʣʽ, ʜʣʷ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʘ 
ʧʦʩʪʽʡʥʘ ʚʠʪʨʘʪʘ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʟ ʪʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ 
ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʪʽʣʴʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʚʠʙʽʡ, ʨʝʛʫʣʶʶʯʠ ʪʠʤ ʩʘʤʠʤ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ. 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ, ʷʢ ʮʝ ʙʘʯʠʤʦ ʟ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʫʨʙʽʥʠ ʪʫʨʙʦʙʫʨʘ (ʨʠʩ. 1.86), ʟʥʷʪʦʾ ʧʨʠ 
ʧʦʩʪʽʡʥʽʡ ʚʠʪʨʘʪʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʜʦʩʷʛʘʻ ʩʚʦʛʦ 
ʤʘʢʩʠʤʫʤʫ (ʙʣʠʟʴʢʦ 1100 ʭʚ-1) ʧʨʠ ʟʥʷʪʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʚʠʙʽʡ (ʄ=0).  

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʯʘʩʪʦʪʘ 
ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ (ʜʦʣʦʪʘ) ʟʤʝʥʰʫʻʪʴʩʷ, ʘ 
ʦʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ ʄ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ 
ʪʫʨʙʦʙʫʨʘ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ ʧʨʠ ʪʘʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʥʘ 
ʚʠʙʽʡ, ʢʦʣʠ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ ʪʫʨʙʦʙʫʨʘ N ʜʦʩʷʛʘʻ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 
ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ ʧʦʣʦʚʠʥʽ ʯʘʩʪʦʪʽ ʡʦʛʦ 
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ʦʙʝʨʪʘʥʥʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ (ʙʣʠʟʴʢʦ 
550 ʭʚ-1), ʘ ʦʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ 
ʤʦʤʝʥʪʫ ʛʘʣʴʤʫʚʘʥʥʷ ʚʘʣʘ ʪʫʨʙʦʙʫʨʘ (n=0). 

 

 
 
 
ʗʢ ʙʘʯʠʤʦ ʟ ʨʠʩ. 1.87, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ 

ʥʘ ʚʘʣʫ ʪʫʨʙʦʙʫʨʘ ʪʫʨʙʽʥʘ ʤʘʻ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 
ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʚʝʨ-
ʜʦʩʪʽ ʧʨʦʭʽʜʥʠʭ ʧʦʨʽʜ. ʇʨʠ  ʨʦʟʙʫʨʶʚʘʥʥʽ  ʪʚʝʨʜʠʭ ʧʦʨʽʜ 
ʙʫʨʠʣʴʥʠʢ  ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʦʣʦʪʘ 
ʟʙʽʣʴʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʧʨʠ ʙʫʨʽʥʥʽ ʚ ʤôʷʢʠʭ ʧʦʨʦʜʘʭ ï 
ʟʤʝʥʰʫʻ. 

ʉʘʤʝ ʪʦʜʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʙʫʨʠʣʴʥʠʢʘ, ʯʘʩʪʦʪʘ 
ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʚ 
ʜʨʫʛʦʤʫ ï ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʽ ʧʦʪʨʽʙʥʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʦʣʦʪʘ. ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʙʫʜʝ 
ʦʪʨʠʤʘʥʠʡ, ʢʦʣʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 
ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʚʠʙʽʡ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʪʫʨʙʽʥʠ 
ʧʽʜʪʨʠʤʫʚʘʪʠʤʝʪʴʩʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ (ʟʘʰʪʨʠʭʦʚʘʥʘ ʯʘʩʪʠʥʘ 
ʜʽʘʛʨʘʤʠ ʥʘ ʨʠʩ. 1.87). 

ʇʨʠ ʨʦʙʦʪʽ ʪʫʨʙʦʙʫʨʽʚ ʟʛʽʜʥʦ ʟ ʦʧʠʩʘʥʠʤʠ ʫʤʦʚʘʤʠ 
ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʷʢʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʜʦʣʦʪʘ, 
ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʩʪʽʡʢʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʫʨʙʦʙʫʨʘ. 

ʇʨʠ ʨʦʪʦʨʥʦʤʫ ʙʫʨʽʥʥʽ ʚʽʜʩʫʪʥʽʡ ʧʝʚʥʦ ʚʠʨʘʞʝʥʠʡ 
ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ ʽ ʦʪʞʝ ʚʧʣʠʚ ʾʭ 
ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ, ʷʢ ʽ ʧʨʠ ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ. ʊʦʤʫ 
ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʪʦʨʥʦʛʦ ʙʫʨʽʥʥʷ ʦʪʨʠʤʫʶʪʴ ʧʨʠ 
ʧʦʻʜʥʘʥʥʽ ʚʠʛʽʜʥʠʭ ʟʥʘʯʝʥʴ ʢʦʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʢʨʝʤʦ. 

ɺʠʪʨʘʪʘ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ 

ʈʠʩʫʥʦʢ 1.87 ï 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʨʙʽʥʠ 

ʪʫʨʙʦʙʫʨʘ:  
ʄ ï ʦʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ 

ʪʫʨʙʦʙʫʨʘ; 
N ï ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ 

ʪʫʨʙʦʙʫʨʘ; 
ʨ ï ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚ ʪʫʨʙʽʥʽ 

ʪʫʨʙʦʙʫʨʘ; 
ɖ ï ʂʂɼ ʪʫʨʙʽʥʠ ʪʫʨʙʦʙʫʨʘ 
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ʯʠʥʦʤ, ʟʛʽʜʥʦ ʟ ʫʤʦʚʘʤʠ ʷʢʽʩʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʽ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ 
ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟ 
ʚʨʘʭʫʚʘʥʥʷʤ ʪʚʝʨʜʦʩʪʽ ʧʨʦʭʽʜʥʠʭ ʧʦʨʽʜ. 

ʇʨʠ ʝʣʝʢʪʨʦʙʫʨʽʥʥʽ, ʷʢ ʽ ʧʨʠ ʪʫʨʙʽʥʥʦʤʫ ʙʫʨʽʥʥʽ, 
ʚʘʞʣʠʚʦʶ ʻ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ. ʇʨʦʪʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 
ʪʫʨʙʽʥʥʦʛʦ ʙʫʨʽʥʥʷ ʧʨʠ ʝʣʝʢʪʨʦʙʫʨʽʥʥʽ ʥʝʤʘʻ ʚʟʘʻʤʦʟʚôʷʟʢʫ 
ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʞʠʤʫ, ʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʦʣʦʪʘ 
ʮʽʣʢʦʤ ʚʠʟʥʘʯʝʥʘ. ʎʝ ʧʦʣʝʛʰʫʻ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ 
ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ ʽ ʾʭ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

 
1.7.3 ʈʘʮʽʦʥʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ 
 

ʄʘʢʩʠʤʘʣʴʥʫ ʧʨʦʭʦʜʢʫ ʥʘ ʦʜʥʝ ʜʦʣʦʪʦ ʤʦʞʥʘ 
ʦʪʨʠʤʘʪʠ ʧʨʠ ʧʦʚʥʦʤʫ ʟʥʦʩʽ ʜʦʣʦʪʘ, ʪʦʙʪʦ ʧʨʠ ʪʨʠʚʘʣʽʡ 
ʡʦʛʦ ʨʦʙʦʪʽ ʥʘ ʚʠʙʦʾ, ʘ ʤʘʢʩʠʤʘʣʴʥʫ ʤʝʭʘʥʽʯʥʫ ʰʚʠʜʢʽʩʪʴ 
ʧʨʦʭʦʜʢʠ ï ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʯʘʩʫ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ. 

ʊʦʤʫ ʧʨʦ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ 
ʩʫʜʷʪʴ ʥʝ ʟʘ ʧʨʦʭʦʜʢʦʶ ʟʘ ʨʝʡʩ ʽ ʥʝ ʟʘ ʤʝʭʘʥʽʯʥʦʶ 
ʰʚʠʜʢʽʩʪʶ, ʘ ʟʘ ʨʝʡʩʦʚʦʶ ʰʚʠʜʢʽʩʪʶ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 
ʬʦʨʤʫʣʦʶ 

 
Tt

h
V p

+
= ,                                       (1.2) 

ʜʝ h ï ʧʨʦʭʦʜʢʘ ʥʘ ʜʦʣʦʪʦ; 
t ï ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ; 
ʊ ï ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʩʧʫʩʢ ʽ ʧʽʜʡʦʤ ʜʦʣʦʪʘ. 
ʗʢʱʦ ʜʦʣʦʪʦ ʧʽʜʥʷʪʦ ʜʫʞʝ ʨʘʥʦ, ʪʦ ʟ ʧʨʠʯʠʥʠ ʥʝʚʝʣʠʢʦʾ 

ʧʨʦʭʦʜʢʠ ʨʝʡʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʙʫʜʝ ʥʠʟʴʢʦʶ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 
ʯʘʩʫ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ ʨʝʡʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʪʠʤʝ ʽ 
ʜʦʩʷʛʥʝ ʥʘʡʙʽʣʴʰʦʾ ʚʝʣʠʯʠʥʠ ʧʨʠ ʜʝʷʢʦʤʫ ʯʘʩʽ t. 

 
 
1.7.4 ʇʦʜʘʯʘ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʥʝʦʙʭʽʜʥʦ 

ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʨʠʚʝʩʪʠ ʚ ʩʪʠʩʥʝʥʠʡ 
ʩʪʘʥ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ ʦʧʫʩʢʘʻʪʴʩʷ 
(ʧʦʜʘʻʪʴʩʷ) ʚʥʠʟ ʪʘʢ, ʱʦʙ ʥʘ ʛʘʢʫ ʪʘʣʝʚʦʾ ʩʠʩʪʝʤʠ ʙʫʨʦʚʦʾ 
ʫʩʪʘʥʦʚʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʣʦ ʤʝʥʰʝ ʚʘʛʠ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ. ʈʽʟʥʠʮʷ ʤʽʞ ʜʽʡʩʥʦʶ ʚʘʛʦʶ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ ʾʾ 
ʚʘʛʦʶ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʦʣʦʪʘ ʥʘ ʚʠʙʦʾ, ʭʘʨʘʢʪʝʨʠʟʫʻ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ. ɿʥʘʶʯʠ ʢʦʥʩʪʨʫʢʮʽʶ ʩʪʠʩʥʝʥʦʾ 
ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ ʾʾ ʚʘʛʫ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 
ʜʦʚʞʠʥʫ ʪʽʻʾ ʯʘʩʪʠʥʠ ʢʦʣʦʥʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʽʙʥʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʜʘʯʘ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
ʧʨʦʚʦʜʠʪʴʩʷ ʙʫʨʠʣʴʥʠʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʣʴʤʘ ʣʝʙʽʜʢʠ 
(ʚʽʜʧʫʩʢʘʥʥʷʤ ʛʘʣʴʤʘ ʽ ʟʚʠʚʘʥʥʷ ʪʘʣʝʚʦʛʦ ʢʘʥʘʪʫ ʟ ʙʘʨʘʙʘʥʘ 
ʣʝʙʽʜʢʠ). ʏʠʤ ʰʚʠʜʰʝ ʟʚʠʚʘʪʠʤʝʪʴʩʷ ʢʘʥʘʪ ʟ ʙʘʨʘʙʘʥʘ 
ʣʝʙʽʜʢʠ, ʪʠʤ ʰʚʠʜʰʝ ʦʧʫʩʢʘʪʠʤʝʪʴʩʷ ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʟʘʙʝʟʧʝʯʠʪʠ 
ʨʽʚʥʦʤʽʨʥʫ ʧʦʜʘʯʫ ʜʦʣʦʪʘ. ʇʨʦʪʝ ʥʘʚʽʪʴ ʜʦʩʚʽʜʯʝʥʠʡ 
ʙʫʨʠʣʴʥʠʢ ʥʝ ʤʦʞʝ ʮʝ ʟʨʦʙʠʪʠ ʚʨʫʯʥʫ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 
ʜʦʩʷʛʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʘ ʧʦʜʘʯʘ ʜʦʣʦʪʘ ʽ ʧʣʘʚʥʽʩʪʴ 
ʟʘʛʣʠʙʣʝʥʥʷ ʡʦʛʦ ʚ ʧʦʨʦʜʫ. 

 
 

1.7.5 ɺʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ.  
ʇʨʠʯʠʥʠ ʚʠʢʨʠʚʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 
 

ʈʘʥʽʰʝ ʥʘʛʦʣʦʰʫʚʘʣʦʩʷ, ʱʦ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴ 
ʚʝʨʪʠʢʘʣʴʥʽ ʽ ʧʦʭʠʣʽ (ʜʠʚ. ʨʠʩ. 1.1). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 
ʨʦʙʣʷʪʴ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʢʨʠʚʣʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʧʨʠʤʫʩʦʚʦ ʩʢʨʠʚʣʶʶʪʴ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʙʨʘʥʠʤ ʧʨʦʬʽʣʝʤ. ʋ ʟʚôʷʟʢʫ ʟ 
ʮʠʤ ʙʫʨʽʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʻ ʧʨʦʚʦʜʠʪʠʩʷ ʧʨʠ 
ʧʦʩʪʽʡʥʦʤʫ ʢʦʥʪʨʦʣʽ ʾʾ ʧʦʣʦʞʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ, ʜʣʷ ʯʦʛʦ ʚʽʜ 
ʽʥʪʝʨʚʘʣʫ ʜʦ ʽʥʪʝʨʚʘʣʫ ʟʘʤʽʨʷʶʪʴ: 

- ʟʝʥʽʪʥʠʡ ʢʫʪ Ŭ ï ʢʫʪ ʤʽʞ ʚʽʩʩʶ ʩʚʝʨʜʣʦʚʠʥʠ 1 ʽ 
ʚʝʨʪʠʢʘʣʣʶ 2; 

- ʘʟʠʤʫʪʥʠʡ ʢʫʪ ɗ ï ʢʫʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 3 
ʤʽʞ ʧʣʦʱʠʥʦʶ 4 ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʥʘʧʨʷʤʦʤ, 
ʥʘʧʨʠʢʣʘʜ, ʥʘ ʧʽʚʥʽʯ 5 (ʨʠʩ. 1.88). 

 

                
 

ʈʠʩʫʥʦʢ 1.88 ï ɽʣʝʤʝʥʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ 
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ʈʠʩʫʥʦʢ 1.89 ï ʇʨʦʝʢʮʽʾ 

ʚʠʢʨʠʚʣʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ: 

I ï ʧʨʦʝʢʮʽʾ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʧʣʦʱʠʥʫ 

(ʧʨʦʬʽʣʴ ʩʚʝʨʜʣʦʚʠʥʠ); 

II ï ʧʨʦʝʢʮʽʾ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ 

(ʧʣʘʥ ʩʚʝʨʜʣʦʚʠʥʠ); 

ʘ ï ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ (ʧʣʦʩʢʝ 

ʚʠʢʨʠʚʣʝʥʥʷ);  

ʙ ʽ ʚ ï ʚʠʢʨʠʚʣʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʩʪʦʨʦʚʝ;  

ɻ ï ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ;  

ɺ ï ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ;  

ɸ ï ʚʽʜʭʠʣʝʥʥʷ ʚʠʙʦʶ 

ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ ʚʝʨʪʠʢʘʣʽ 
 

 

 
a           ʙ              ʚ 

 
 
ɺʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʝ ʙʫʪʠ ʧʣʦʩʢʠʤ (ʨʠʩ. 

1.89, ʘ) ʽ ʧʨʦʩʪʦʨʦʚʠʤ (ʨʠʩ. 1.89, ʙ, ʚ). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʽʟ 
ʟʨʦʩʪʘʥʥʷʤ ʛʣʠʙʠʥʠ (ʜʦʚʞʠʥʠ) ʩʚʝʨʜʣʦʚʠʥʠ ʘʟʠʤʫʪʥʠʡ ʢʫʪ 
ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʚ ʜʨʫʛʦʤʫ ï ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻ ʩʚʦʶ 
ʚʝʣʠʯʠʥʫ. ɿʘ ʚʽʜʦʤʠʤʠ Ŭ ʽ ɗ, ʟʘʤʽʨʷʥʠʤʠ ʥʘ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʽ 
ʢʦʞʥʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʙʫʜʫʶʪʴ ʧʨʦʝʢʮʽʾ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ 
ʚʝʨʪʠʢʘʣʴʥʫ (ʨʠʩ. 1.89, I) ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʫ (ʨʠʩ. 1.89, II) 
ʧʣʦʱʠʥʠ, ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʨʦʟʛʣʷʜʽ ʷʢʠʭ, ʩʫʜʷʪʴ ʧʨʦ 
ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʠ ʮʴʦʤʫ 
ʧʨʦʝʢʮʽʷ ʦʩʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʧʣʦʱʠʥʫ 
ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʬʽʣʝʤ ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ï 
ʧʣʘʥʦʤ. ʇʨʦʪʝ ʧʨʠ Ŭ 2Á ʙʫʜʫʚʘʪʠ ʧʨʦʝʢʮʽʡ ʥʝ ʪʨʝʙʘ, 
ʦʩʢʽʣʴʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚ Ŭ ʽ ʦʩʦʙʣʠʚʦ ɗ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʥʝʪʦʯʥʦʩʪʷʤʠ. ʊʦʤʫ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʚ ʷʢʠʭ Ŭ = 2Á ʽ ʤʝʥʰʝ, ʫʤʦʚʥʦ ʥʘʟʠʚʘʶʪʴ 
ʚʝʨʪʠʢʘʣʴʥʠʤʠ, ʘ ʧʨʠ Ŭ > 2Á ï ʚʠʢʨʠʚʣʝʥʠʤʠ. 

ɺʠʢʨʠʚʣʝʥʥʷ ʩʪʦʚʙʫʨʽʚ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʨʠ 
ʙʫʜʴ-ʷʢʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ. ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʽ 
ʧʦʭʠʣʦ ʣʝʞʘʯʠʭ ʧʣʘʩʪʘʭ, ʩʢʣʘʜʝʥʠʭ ʽʟʦʪʨʦʧʥʠʤʠ ʧʦʨʦʜʘʤʠ, 
ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʧʨʠ 
ʙʫʨʽʥʥʽ ʚ ʢʨʫʪʦʧʘʜʘʶʯʠʭ ʧʣʘʩʪʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ 
ʘʥʽʟʦʪʨʦʧʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʊʦʤʫ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 
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ʫʤʦʚ ʤʦʞʥʘ ʧʨʦʙʫʨʠʪʠ ʫʤʦʚʥʦ ʚʝʨʪʠʢʘʣʴʥʫ ʩʚʝʨʜʣʦʚʠʥʫ 
ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʩʢʣʘʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʽʙʥʝ 
ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ, 
ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 
ʇʨʠʨʦʜʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʥʝʤʦʞʣʠʚʝ ʙʝʟ 
ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʢʨʠʚʣʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ. ʇʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʮʽ ʧʨʠʯʠʥʠ ʥʘ ʪʨʠ ʛʨʫʧʠ; 
ʛʝʦʣʦʛʽʯʥʽ, ʪʝʭʥʽʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ʅʘʡʚʘʞʣʠʚʽʰʽ ʟ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ: 
- ʘʥʽʟʦʪʨʦʧʽʷ, ʰʘʨʫʚʘʪʽʩʪʴ, ʩʣʘʥʮʶʚʘʪʽʩʪʴ, 

ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ; 
- ʧʝʨʝʤʝʞʫʚʘʥʥʷ ʧʦʨʽʜ ʨʽʟʥʦʾ ʪʚʝʨʜʦʩʪʽ ʽ ʩʪʫʧʽʥʴ 

ʥʘʭʠʣʫ ʧʣʘʩʪʽʚ ʜʦ ʛʦʨʠʟʦʥʪʫ; 
- ʪʝʢʪʦʥʽʯʥʽ ʧʦʨʫʰʝʥʥʷ, ʢʘʚʝʨʥʠ  ʽ ʧʦʨʦʞʥʝʯʽ ʚ  

ʧʨʦʭʽʜʥʠʭ ʧʣʘʩʪʘʭ; 
- ʪʚʝʨʜʽ ʚʢʣʶʯʝʥʥʷ (ʚʘʣʫʥʠ, ʢʨʫʧʥʠʡ ʛʘʣʝʯʥʠʢ) ʚ 

ʧʨʦʭʽʜʥʠʭ ʧʣʘʩʪʘʭ. 
ʊʝʭʥʽʯʥʽ ʧʨʠʯʠʥʠ: 
- ʥʝʟʙʽʞʥʽʩʪʴ ʦʩʽ ʚʝʞʽ ʟ ʚʽʩʩʶ ʩʚʝʨʜʣʦʚʠʥʠ; 
- ʧʦʛʘʥʝ ʮʝʥʪʨʫʚʘʥʥʷ ʢʨʦʥʙʣʦʢʘ ʜʦ ʦʩʽ ʚʝʞʽ; 
- ʚʠʢʨʠʚʣʝʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʽ ʚʝʜʫʯʦʾ ʪʨʫʙʠ ʚ 

ʙʫʨʠʣʴʥʽʡ ʢʦʣʦʥʽ. 
ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʯʠʥʠ: 
- ʚʠʛʠʥ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ; 
- ʥʝʧʨʘʚʠʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʽʚ ʆɹʊ ʽ 

ʩʚʝʨʜʣʦʚʠʥʠ; 
- ʥʝʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʯʠʩʣʘ, ʤʽʩʮʴ ʫʩʪʘʥʦʚʢʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʷʢʽ ʮʝʥʪʨʫʶʪʴ ʥʠʞʥʶ ʯʘʩʪʠʥʫ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʛʦ ʥʝ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʽ ʛʝʦʣʦʛʽʯʥʠʤ ʫʤʦʚʘʤ ʟʘʣʷʛʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ɺʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʦʤʫ 
ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʘ ʜʦʣʦʪʦ ʜʽʻ ʚʽʜʭʠʣʷʶʯʘ ʩʠʣʘ, ʟʥʘʯʝʥʥʷ ʽ 
ʥʘʧʨʷʤ ʷʢʦʾ ʟʫʤʦʚʣʶʪʴʩʷ, ʟʘʟʚʠʯʘʡ, ʥʝ ʦʜʥʽʻʶ, ʘ ʩʫʢʫʧʥʽʩʪʶ 
ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʧʨʠʯʠʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʨʠʚʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 
ʟôʷʚʣʷʶʪʴʩʷ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʧʨʦʮʝʩ ʜʘʣʴʰʦʛʦ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ 
ʨʦʟʨʦʙʢʫ ʧʦʢʣʘʜʫ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʧʨʦʮʝʩʽ 
ʙʫʨʽʥʥʷ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ: 

 - ̔ ʥʪʝʥʩʠʚʥʽʰʝ ʟʥʦʰʫʚʘʥʥʷ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ, 
ʙʫʨʠʣʴʥʠʭ ʟʘʤʢʽʚ, ʟôʻʜʥʫʚʘʣʴʥʠʭ ʤʫʬʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʘʚʘʨʽʡ ʟ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ; 

- ʫʩʢʣʘʜʥʝʥʥʷ ʉʇʆ (ʯʝʨʝʟ ʟʘʪʷʛʫʚʘʥʥʷ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʧʨʠ ʾʾ ʧʽʜʡʦʤʽ ʽ ʧʦʩʘʜʢʫ ʧʨʠ ʾʾ ʩʧʫʩʢʫ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ); 

- ʦʙʚʘʣ ʧʦʨʽʜ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʝʨʪʷ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʜʦ ʩʪʽʥʢʠ ʚʠʢʨʠʚʣʝʥʦʛʦ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ; 

- ʙʽʣʴʰʘ ʚʠʪʨʘʪʘ ʧʦʪʫʞʥʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ; 

- ʩʪʠʨʘʥʥʷ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʧʨʦʤʽʞʥʦʾ ʢʦʣʦʥʠ 
(ʢʦʥʜʫʢʪʦʨʘ); 

- ʪʨʫʜʥʦʱʽ ʩʧʫʩʢʫ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʚ ʩʚʝʨʜʣʦʚʠʥʫ, ʱʦ 
ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʾʭ ʥʝʜʦʧʫʩʢ ʜʦ ʧʨʦʝʢʪʥʠʭ ʛʣʠʙʠʥ; 

- ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʟʤʠʥʘʥʥʷ ʪʨʫʙ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʚ 
ʤʽʩʮʷʭ ʨʽʟʢʠʭ ʚʠʢʨʠʚʣʝʥʴ ʩʚʝʨʜʣʦʚʠʥʠ; 

- ʫʩʢʣʘʜʥʝʥʥʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, ʦʩʢʽʣʴʢʠ 
ʫ ʚʠʢʨʠʚʣʝʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ʽʤʦʚʽʨʥʽʰʝ ʧʨʠʣʷʛʘʥʥʷ ʢʦʣʦʥʠ 
ʜʦ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʥʝʨʽʚʥʦʤʽʨʥʝ 
ʟʘʧʦʚʥʝʥʥʷ ʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ; 

- ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʽ ʫʪʨʫʜʥʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʨʦʙʽʪ. 

ʅʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 
ʚʠʷʚʣʷʶʪʴʩʷ ʽ ʧʽʩʣʷ ʟʜʘʯʽ ʾʾ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʢʦʣʠ ʧʨʦʪʷʛʦʤ 
ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʨʝʜʯʘʩʥʽ ʚʠʭʦʜʠ ʟ ʣʘʜʫ 
ʛʣʠʙʠʥʦʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʩʦʩʥʠʭ ʰʪʘʥʛ ʪʦʱʦ. 

ɺʠʢʨʠʚʣʝʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 
ʥʝʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʣʘʜʫ, ʦʩʢʽʣʴʢʠ ʚʥʘʩʣʽʜʦʢ 
ʚʽʜʭʠʣʝʥʴ ʚʠʙʦʾʚ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜ ʧʨʦʝʢʪʥʠʭ ʧʦʣʦʞʝʥʴ ʟʦʥʠ 
ʾʭ ʞʠʚʣʝʥʥʷ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʫʻʪʴʩʷ 
ʩʫʤʘʨʥʠʡ ʜʝʙʽʪ. 

 
1.7.6 ʇʦʧʝʨʝʜʞʝʥʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥ 
 

ɺʥʘʩʣʽʜʦʢ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʯʠʥ, ʷʢʽ 
ʩʧʨʠʷʶʪʴ ʚʠʢʨʠʚʣʝʥʥʶ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ 
ʙʫʨʠʪʠ ʾʭ ʚ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ. ʊʦʤʫ ʚʩʽ 
ʚʝʨʪʠʢʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʨʠʚʣʝʥʽ. ʆʪʞʝ, 
ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʻ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ ʟʥʘʯʥʦʛʦ 
ʚʠʢʨʠʚʣʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʨʦʟʛʣʷʥʝʤʦ ʫʤʦʚʠ ʨʦʙʦʪʠ 
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ʜʦʣʦʪʘ ʥʝ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ, ʘ ʫ ʚʠʢʨʠʚʣʝʥʽʡ ʩʚʝʨʜʣʦʚʠʥʽ. 
 ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʚʝʨʜʣʦʚʠʥʘ ʚʽʜʭʠʣʠʣʘʩʷ ʚʽʜ 

ʚʝʨʪʠʢʘʣʽ ʥʘ ʢʫʪ Ŭ ʽ ʥʘʧʨʘʚʣʷʶʯʘ ʜʽʣʷʥʢʘ (ʥʘʧʨʘʚʣʷʶʯʦʶ 
ʜʽʣʷʥʢʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʣʷʥʢʘ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʚʽʜ ʜʦʣʦʪʘ 
ʜʦ ʧʝʨʰʦʾ ʪʦʯʢʠ ʜʦʪʠʢʫ ʢʦʣʦʥʠ ʽʟ ʩʪʽʥʢʦʶ ʩʚʝʨʜʣʦʚʠʥʠ) 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʪʦʨʢʘʻʪʴʩʷ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʪʦʯʮʽ ʊ 
(ʨʠʩ. 1.90). 

 
                

           ʘ                ʙ                     ʚ 
 

ʈʠʩʫʥʦʢ 1.90 ï ʉʭʝʤʘ ʜʽʾ ʩʠʣ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʢʨʠʚʣʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʙʫʨʽʥʥʽ ʚ ʽʟʦʪʨʦʧʥʠʭ ʧʦʨʦʜʘʭ:  

ʘ ï ʟʤʝʥʰʝʥʥʷ ʢʫʪʘ Ŭ; ʙ ï ʩʪʘʙʽʣʽʟʘʮʽʷ ʢʫʪʘ Ŭ; ʚ ï ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ Ŭ 
 
ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ, ʻʜʠʥʦʶ ʩʠʣʦʶ, 

ʱʦ ʜʽʻ ʥʘ ʜʦʣʦʪʦ, ʻ ʚʘʛʘ ʥʘʧʨʘʚʣʷʶʯʦʾ ʜʽʣʷʥʢʠ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʈʥ. 

ʇʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʚʘʛʠ 
ʥʘʧʨʘʚʣʷʶʯʦʾ ʜʽʣʷʥʢʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʈʥ ʜʦʣʦʪʦ 
ʥʘʤʘʛʘʻʪʴʩʷ ʟʘʡʥʷʪʠ ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ, ʘ ʧʽʜ ʚʧʣʠʚʦʤ 
ʚʘʛʠ ʩʪʠʩʥʝʥʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʧʝʨʝʤʽʩʪʠʪʠʩʷ 
ʫʟʜʦʚʞ ʾʾ ʦʩʽ. 

ʈʝʟʫʣʴʪʫʶʯʫ ʮʠʭ ʜʚʦʭ ʩʠʣ ʈ3 ʤʦʞʥʘ ʨʦʟʢʣʘʩʪʠ ʥʘ ʜʚʽ 
ʩʢʣʘʜʦʚʽ: ʩʠʣʫ ʈ1, ʱʦ ʜʽʻ ʚʟʜʦʚʞ ʦʩʽ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʽ 
ʩʠʣʫ ʈ2, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʥʝʾ. ʗʢʱʦ ʈ2 ʩʧʨʷʤʦʚʘʥʘ ʜʦ 
ʚʝʨʪʠʢʘʣʽ, ʜʦʣʦʪʦ ʧʨʘʛʥʝ ʟʤʝʥʰʠʪʠ ʟʝʥʽʪʥʠʡ ʢʫʪ ʩʚʝʨʜ-
ʣʦʚʠʥʠ Ŭ ʽ ʩʠʣʘ ʈ2 ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʧʨʷʤʣʷʶʯʦʶ ʩʠʣʦʶ (ʜʠʚ. 
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ʨʠʩ. 1.90, ʘ). ʗʢʱʦ ʈ2 ʩʧʨʷʤʦʚʘʥʘ ʚʽʜ ʚʝʨʪʠʢʘʣʽ, ʜʦʣʦʪʦ 
ʧʨʘʛʥʝ ʟʙʽʣʴʰʠʪʠ ʟʝʥʽʪʥʠʡ ʢʫʪ ʩʚʝʨʜʣʦʚʠʥʠ Ŭ ʽ ʈ2 
ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʭʠʣʷʶʯʦʶ ʩʠʣʦʶ (ʜʠʚ. ʨʠʩ. 1.90, ʚ). ʗʢʱʦ ʈ2 
ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʥʘʩʪʫʧʠʪʴ ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ 
ʩʚʝʨʜʣʦʚʠʥʠ  Ŭ  ʽ,  ʧʦʪʽʤ,  ʩʚʝʨʜʣʦʚʠʥʘ  ʙʫʨʠʪʠʤʝʪʴʩʷ   
ʧʦʭʠʣʦ   (ʜʠʚ. ʨʠʩ. 1.90, ʙ). 

ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʽʟʦʪʨʦʧʥʠʭ ʧʦʨʦʜʘʭ ʚʝʣʠʯʠʥʘ ʈ2 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ, ʜʽʘʤʝʪʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʧʨʦʤʽʞʢʫ ʤʽʞ ʆɹʊ ʽ ʩʪʽʥʢʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʽʘʤʝʪʨʘ ʆɹʊ ʽ 
ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʩʚʝʨʜʣʦʚʠʥʠ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʥʘ ʚʠʙʽʡ ʟʙʽʣʴʰʠʪʴʩʷ ʧʨʦʛʠʥʘʥʥʷ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʪʦʯʢʘ ʊ ʥʘʙʣʠʟʠʪʴʩʷ ʜʦ ʜʦʣʦʪʘ ʽ ʩʢʣʘʜʦʚʘ 
ʚʘʛʠ ʥʘʧʨʘʚʣʷʶʯʦʾ ʜʽʣʷʥʢʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʈʥ 
ʟʤʝʥʰʠʪʴʩʷ. ʎʝ ʧʨʠʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʧʨʷʤʣʷʶʯʦʾ ʩʠʣʠ 
ʈ2. ʇʨʠ ʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʙʽʡ ʤʦʞʝ 
ʥʘʩʪʫʧʠʪʠ ʩʪʘʙʽʣʽʟʘʮʽʷ (ʩʠʣʘ ʈ2 ʩʪʘʻ ʨʽʚʥʦʶ ʥʫʣʶ), ʘ ʧʦʪʽʤ ʽ 
ʧʨʠʨʽʩʪ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʩʚʝʨʜʣʦʚʠʥʠ Ŭ (ʈ2 ʩʪʘʻ ʚʽʜʭʠʣʷʶʯʦʶ 
ʩʠʣʦʶ). 

ʅʘʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʽʾ ʩʠʣ ʥʘ ʥʠʞʥʶ ʜʽʣʷʥʢʫ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʩʧʨʘʚʝʜʣʠʚʠʡ ʜʣʷ ʫʤʦʚ ʙʫʨʽʥʥʷ ʚ ʽʟʦʪʨʦʧʥʽʡ ʧʦʨʦʜʽ, 
ʪʦʙʪʦ, ʜʣʷ ʫʤʦʚ, ʢʦʣʠ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ ʛʝʦʣʦʛʽʯʥʠʭ 
ʫʤʦʚ ʥʘ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 

ɿ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 
ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʤʘʻ ʘʥʽʟʦʪʨʦʧʽʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʽ 
ʩʪʫʧʽʥʴ ʥʘʭʠʣʫ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ ʟʘ ʪʚʝʨʜʽʩʪʶ ʽ ʧʦʪʫʞʥʽʩʪʶ 
ʧʣʘʩʪʽʚ. 

ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 
ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ, ʢʦʣʠ ʚʽʩʴ ʜʦʣʦʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 
ʘʙʦ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʧʣʦʱʠʥ ʰʘʨʫʚʘʪʦʩʪʽ ʘʥʽʟʦʪʨʦʧʥʦʾ ʧʦʨʦʜʠ 
ʽ ʜʦ ʧʣʦʱʠʥ ʥʘʰʘʨʫʚʘʥʥʷ ʧʦʭʠʣʦʾ ʧʦʨʦʜʠ. ʋ ʚʩʽʭ ʽʥʰʠʭ 
ʚʠʧʘʜʢʘʭ ʜʦʣʦʪʦ, ʧʨʘʛʥʫʯʠ ʟʘʡʥʷʪʠ ʦʜʥʝ ʟ ʮʠʭ ʧʦʣʦʞʝʥʴ, 
ʚʽʜʭʠʣʷʻ ʩʚʝʨʜʣʦʚʠʥʫ ʚʽʜ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʟʤʽʥʽ 
ʘʟʠʤʫʪʫ. ʋ ʩʢʣʘʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʨʘʟʦʤ ʟ ʩʠʣʦʶ ʈ3 
ʜʽʻ ʩʠʣʘ, ʟʥʘʯʝʥʥʷ ʽ ʥʘʧʨʷʤ ʷʢʦʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʘʥʽʟʦʪʨʦʧʽʾ 
ʧʦʨʽʜ, ʢʫʪʘ ʥʘʭʠʣʫ ʧʣʘʩʪʽʚ ʽ ʽʥʰʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ, ʷʢʽ 
ʚʘʞʢʦ ʚʨʘʭʦʚʫʶʪʴʩʷ. ʈʽʚʥʦʜʽʶʯʘ, ʮʠʭ ʩʠʣ ʽ ʚʠʟʥʘʯʠʪʴ 
ʥʘʧʨʷʤ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʑʝ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʣʠ ʈ2 ʤʦʞʥʘ 
ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʩʢʣʘʜʝʥʦʾ ʟ ʆɹʊ ʦʜʥʦʛʦ ʜʽʘʤʝʪʨʫ, ʦʜʠʥ 
ʘʙʦ ʜʚʘ ʮʝʥʪʨʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʘʙʦ ʆɹʊ ʥʝ ʦʜʥʦʛʦ, ʘ, 
ʥʘʧʨʠʢʣʘʜ, ʜʚʦʭ ʜʽʘʤʝʪʨʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʝʢʮʽʷ 
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ʨʦʟʨʘʭʦʚʘʥʦʾ ʜʦʚʞʠʥʠ ʟ ʆɹʊ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ 
ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘʜ ʜʦʣʦʪʦʤ, ʘ ʥʘʜ ʥʝʶ, ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʘʥʦʾ 
ʜʦʚʞʠʥʠ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʝʢʮʽʷ ʟ ʆɹʊ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ. 
ɽʬʝʢʪ ʟʨʦʩʪʘʻ, ʷʢʱʦ ʥʘ ʛʨʘʥʠʮʽ ʧʝʨʝʭʦʜʫ ʚʽʜ ʆɹʊ ʙʽʣʴʰʦʛʦ 
ʜʽʘʤʝʪʨʫ ʜʦ ʆɹʊ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ ʚʩʪʘʥʦʚʠʪʠ ʧʝʨʰʝ 
ʮʝʥʪʨʫʚʘʣʴʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ 
ʚʽʜʩʪʘʥʽ ʚ ʢʦʣʦʥʽ ʆɹʊ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ ʚʩʪʘʥʦʚʠʪʠ ʜʨʫʛʝ 
ʮʝʥʪʨʫʚʘʣʴʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʙʘʞʘʥʦ ʱʦʙ 
ʜʽʘʤʝʪʨʠ ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʙʫʣʠ ʨʽʚʥʠʤʠ 
ʜʽʘʤʝʪʨʫ ʜʦʣʦʪʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʟʛʣʷʥʫʪʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʠʞʥʴʦʾ 
ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ñʝʬʝʢʪ 
ʚʠʩʢʘò, ʧʨʠ ʙʫʨʽʥʥʽ ʚ ʩʢʣʘʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ, ʰʠʨʦʢʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ, ʚ ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʾʾ ʮʝʥʪʨʫʚʘʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. ɺ 
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʜ ʜʦʣʦʪʦʤ, ʘ ʧʦʪʽʤ ʥʘ ʨʦʟʨʘʭʦʚʘʥʽʡ 
ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʴʦʛʦ (ʨʠʩ. 1.91) ʚʩʪʘʥʦʚʣʶʶʪʴ ʮʝʥʪʨʫʚʘʣʴʥʽ 
ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟ ʜʽʘʤʝʪʨʦʤ, ʨʽʚʥʠʤ ʜʽʘʤʝʪʨʫ ʜʦʣʦʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 1.91 ï ʂʦʥʩʪʨʫʢʮʽʷ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ 
ʢʦʣʦʥʠ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʽ ʾʾ ʮʝʥʪʨʫʚʘʥʥʷ ʚ ʩʚʝʨʜʣʦʚʠʥʽ: 

1 ï ʦʙʚʘʞʥʝʥʽ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ; 2, 3 ï ʮʝʥʪʨʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ 
 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʩʴ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʽ 
ʚʽʩʴ ʩʚʝʨʜʣʦʚʠʥʠ ʩʫʤʽʱʘʶʪʴʩʷ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 
ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʙʝʟ ʟʤʽʥʠ ʾʾ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ. ʇʨʦʪʝ 
ʚʥʘʩʣʽʜʦʢ ʟʥʦʰʫʚʘʥʥʷ ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʽ 
ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʜʽʘʤʝʪʨʦʤ 
ʜʦʣʦʪʘ, ʮʝʥʪʨʫʚʘʥʥʷ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 
ʧʦʨʫʰʫʻʪʴʩʷ, ʽ ʜʘʣʴʰʝ ʙʫʨʽʥʥʷ ʧʨʠ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ 
ʢʦʣʦʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ 
ʩʚʝʨʜʣʦʚʠʥʠ. 

 
 
1.7.7 ʐʪʫʯʥʝ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 
 
ʅʘʡʭʘʨʘʢʪʝʨʥʽʰʽ ʧʨʠʢʣʘʜʠ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʜʦʮʽʣʴʥʝ 

ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ: 
- ʧʽʜ ʜʥʦ ʤʦʨʷ, ʦʟʝʨʘ, ʨʽʯʢʠ, ʢʘʥʘʣʫ; 
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- ʟ ʥʘʤʠʚʥʠʭ ʧʣʦʱʘʜʦʢ, ʝʩʪʘʢʘʜ, ʧʣʘʚʫʯʠʭ ʩʫʜʝʥ; 
- ʥʘ ʙʦʣʦʪʠʩʪʠʭ ʽ ʣʽʩʠʩʪʠʭ ʧʣʦʱʘʭ; 
- ʧʽʜ ʷʨʠ, ʛʦʨʠ; 
- ʥʘ ʧʣʦʱʘʭ, ʟʘʡʥʷʪʠʭ ʟʘʧʦʚʽʜʥʠʢʘʤʠ; 
- ʧʽʜ ʧʨʦʤʠʩʣʦʚʽ ʦʙôʻʢʪʠ ʽ ʞʠʪʣʦʚʽ ʩʝʣʠʱʘ; 
- ʧʨʠ ʙʫʨʽʥʥʽ ʥʦʚʦʛʦ ʩʪʦʚʙʫʨʘ ʚʥʘʩʣʽʜʦʢ 

ʥʝʣʽʢʚʽʜʦʚʘʥʦʾ ʘʚʘʨʽʾ ʚ ʩʚʝʨʜʣʦʚʠʥʽ; 
- ʧʨʠ ʛʘʩʽʥʥʽ ʧʘʣʘʶʯʠʭ ʬʦʥʪʘʥʽʚ ʽ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʠʭ 

ʚʠʢʠʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ. 
ʊʝʭʥʦʣʦʛʽʷ ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʠʢʨʠʚʣʝʥʥʶ 
ʩʚʝʨʜʣʦʚʠʥ, ʽ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʽʜʭʠʣʶʚʘʯʘ, ʷʢʠʡ 
ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʽʞ ʪʫʨʙʦʙʫʨʦʤ ʽ ʙʫʨʠʣʴʥʦʶ ʢʦʣʦʥʦʶ (ʨʠʩ. 
1.92), ʘʙʦ ʜʚʦʩʝʢʮʽʡʥʦʛʦ ʪʫʨʙʦʙʫʨʘ, ʩʝʢʮʽʾ ʷʢʦʛʦ ʟôʻʜʥʘʥʽ 
ʦʜʠʥ ʟ ʦʜʥʠʤ ʧʽʜ ʢʫʪʦʤ 1Á30'... 2Á. 

 
 

ʘ       ʙ        ʚ 
 

ʈʠʩʫʥʦʢ 1.92 ï ʊʠʧʠ ʚʽʜʭʠʣʶʚʘʯʽʚ ʜʣʷ ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ 
ʩʚʝʨʜʣʦʚʠʥ ʚʠʙʽʡʥʠʤʠ ʜʚʠʛʫʥʘʤʠ: 

ʘ ï ʢʨʠʚʠʡ ʧʝʨʝʭʽʜʥʠʢ; ʙ ï ʚʽʜʭʠʣʶʚʘʯ ʟ ʢʦʩʠʤʠ ʥʘʨʽʟʷʤʠ ʥʘ 
ʤʫʬʪʽ ʽ ʥʽʧʝʣʽ; ʚ ï ʚʽʜʭʠʣʶʚʘʯ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʫʨʙʦʙʫʨʘ ʟ 

ʥʘʢʣʘʜʢʦʶ ʽ ʢʨʠʚʦʛʦ ʧʝʨʝʭʽʜʥʠʢʘ 
 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʽʜʭʠʣʷʶʯʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʚ 
ʤʽʩʮʽ ʡʦʛʦ ʧʝʨʝʛʠʥʫ ʚʠʥʠʢʘʻ ʤʦʤʝʥʪ ʧʨʫʞʥʠʭ ʩʠʣ, ʷʢʠʡ 
ʩʪʚʦʨʶʻ ʥʘ ʜʦʣʦʪʽ ʚʽʜʭʠʣʷʶʯʫ ʩʠʣʫ. ʊʝʤʧ ʚʠʢʨʠʚʣʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʮʽʻʾ ʩʠʣʠ, ʟʘʣʝʞʥʦʾ ʚʽʜ 
ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʭʠʣʷʶʯʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ; ʤʝʭʘʥʽʯʥʠʤʠ 
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ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʦʜʠ ʽ ʫʤʦʚʘʤʠ ʾʭ ʟʘʣʷʛʘʥʥʷ; ʪʠʧʦʤ ʜʦʣʦʪʘ 
ʽ ʪʫʨʙʦʙʫʨʘ, ʘ ʪʘʢʦʞ ʨʝʞʠʤʦʤ ʙʫʨʽʥʥʷ. 

ʊʝʤʧ ʚʠʢʨʠʚʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ 
ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ 
ʤʦʤʝʥʪ ʧʨʫʞʥʠʭ ʩʠʣ ʪʠʤ ʤʝʥʰʠʡ, ʯʠʤ ʙʽʣʴʰʠʡ ʢʫʪ ʥʘʭʠʣʫ 
ʩʚʝʨʜʣʦʚʠʥʠ. 

 ʇʦʭʠʣʽ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴ ʟʘ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʙʨʘʥʠʤ 
ʧʨʦʬʽʣʝʤ (ʨʠʩ. 1.93), ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʾʭ ʧʨʦʚʦʜʢʠ. ʇʨʦʬʽʣʴ ʪʠʧʫ ʘ) ʩʢʣʘʜʘʻʪʴʩʷ 
ʟ ʪʨʴʦʭ ʜʽʣʷʥʦʢ: ʚʝʨʪʠʢʘʣʴʥʦʾ 1, ʜʽʣʷʥʢʠ ʟʙʽʣʴʰʝʥʥʷ 
ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ 2 ʽ ʜʽʣʷʥʢʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ. 
ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʮʝʡ ʧʨʦʬʽʣʴ ʧʨʠ ʚʝʣʠʢʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʚʽʜ 
ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʢʫʪʽ ʥʘʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʠ. 
ʇʨʦʬʽʣʴ ʪʠʧʫ ʙ) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʽʣʷʥʢʦʶ 3, 
ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ, ʘ ʧʦʪʽʤ 
ʡʦʛʦ ʟʤʝʥʰʝʥʥʷʤ. ʊʘʢʠʡ ʧʨʦʬʽʣʴ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦ-
ʚʫʚʘʪʠ ʧʨʠ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʩʚʝʨʜʣʦʚʠʥ. 
 

 
ʘ      ʙ        ʚ            ʛ                  ʜ                ʝ 

 
ʈʠʩʫʥʦʢ 1.93 ï ʇʨʦʬʽʣʽ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ: 

1 ï ʚʝʨʪʠʢʘʣʴʥʘ ʜʽʣʷʥʢʘ; 2 ï ʜʽʣʷʥʢʘ ʟʙʽʣʴʰʝʥʥʷ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ; 
3 ï ʜʽʣʷʥʢʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʘʙʦ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ; 

4 ï ʚʝʨʪʠʢʘʣʴʥʘ ʜʽʣʷʥʢʘ ʚ ʧʨʦʜʫʢʪʠʚʥʽʡ ʪʦʚʱʽ; 5 ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ 
ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʛʘʣʫʞʝʥʘ ʜʽʣʷʥʢʘ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʣʘʩʪʽ 

 
ʇʨʠ ʧʨʦʬʽʣʽ ʪʠʧʫ ʚ) ʤʦʞʥʘ ʧʝʨʝʪʥʫʪʠ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʜʽʣʷʥʢʦʶ 4 ʜʝʢʽʣʴʢʘ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 
ʇʨʦʬʽʣʴ ʪʠʧʫ ʛ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʨʪʠʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 1 ʽ 

ʜʽʣʷʥʢʠ ʥʘʙʦʨʫ ʢʫʪʘ ʥʘʭʠʣʫ ʩʪʦʚʙʫʨʘ 2. ɼʣʷ ʥʴʦʛʦ 
ʭʘʨʘʢʪʝʨʥʘ ʚʝʣʠʢʘ ʜʦʚʞʠʥʘ ʜʨʫʛʦʾ ʜʽʣʴʥʠʮʽ. ʇʨʦʬʽʣʴ 
ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʪʨʠʤʘʪʠ ʟʘʜʘʥʠʡ ʢʫʪ 
ʚʭʦʜʫ ʚ ʧʣʘʩʪ ʽ ʨʦʟʢʨʠʚʘʪʠ ʡʦʛʦ ʥʘ ʥʘʡʙʽʣʴʰʫ ʧʦʪʫʞʥʽʩʪʴ. 

ʇʨʦʬʽʣʴ ʜ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʟʝʥʽʪʥʦʛʦ 
ʢʫʪʘ ʥʘ ʜʽʣʷʥʮʽ 2, ʘʞ ʜʦ ʧʝʨʝʭʦʜʫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʜʽʣʷʥʢʫ 
5, ʟʙʽʣʴʰʫʶʯʠ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʟ ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʣʘʩʪʦʤ. 

ʇʨʦʬʽʣʴ ʝ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʟʝʥʽʪʥʦʛʦ 
ʢʫʪʘ ʥʘ ʜʽʣʷʥʮʽ 2 ʽ ʧʝʨʝʭʦʜʦʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʛʘʣʫʞʝʥʽ 
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ʜʽʣʷʥʢʠ 5, ʟʘʙʝʟʧʝʯʫʶʯʠ ʱʝ ʙʽʣʴʰʫ ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʟ 
ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʣʘʩʪʦʤ ʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʽʜʜʘʯʽ. ʋ 
ʚʩʽʭ ʧʨʦʬʽʣʷʭ ʦʙʦʚôʷʟʢʦʚʦ ʻ ʜʽʣʷʥʢʘ 2, ʥʘ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʥʘʙʽʨ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɹʫʨʽʥʥʷ ʧʦʭʠʣʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ ʟʘʜʘʥʠʤ ʧʨʦʬʽʣʝʤ 
ʤʦʞʣʠʚʦ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ, ʟ ʧʦʯʘʪʢʫ ʙʫʨʽʥʥʷ ʚʽʜ 
ʚʝʨʪʠʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 1, ʚʽʜʭʠʣʶʚʘʯ ʪʦʯʥʦ ʦʨʽʻʥʪʫʻʪʴʩʷ ʚ 
ʧʨʦʝʢʪʥʦʤʫ ʘʟʠʤʫʪʽ. ʆʨʽʻʥʪʫʚʘʪʠ ʚʽʜʭʠʣʶʚʘʯ ʤʦʞʥʘ ʚ 
ʧʨʦʮʝʩʽ ʩʧʫʩʢʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʧʽʩʣʷ ʟʛʚʠʥʯʫʚʘʥʥʷ 
ʢʦʞʥʦʾ ʩʚʽʯʽ, ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ 
ʧʨʠʚʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʧʦʭʠʣʦʛʦ ʙʫʨʽʥʥʷ. 
ʇʨʦʪʝ ʪʝʧʝʨ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ ʧʦʩʣʽʜʦʚʥʝ 
ʙʫʨʽʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʦʙʤʝʞʝʥʦʛʦ ʟʘ 
ʨʦʟʤʽʨʘʤʠ ʤʘʡʜʘʥʯʠʢʘ. ʉʫʪʴ ʮʴʦʛʦ ʚʠʜʫ ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ 
ʩʚʝʨʜʣʦʚʠʥ ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ. 

ɺʝʞʫ ʽ ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʦʥʪʫʶʪʴ 
ʪʘʢ, ʱʦʙ ʥʘʩʦʩʥʠʡ ʙʣʦʢ ʙʫʚ ʥʘ ʚʽʜʩʪʘʥʽ 20...50 ʤ ʚʽʜ ʫʩʪʷ 
ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʙʫʨʽʥʥʷ ʧʝʨʰʦʾ ʧʦʭʠʣʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 
ʧʝʨʝʩʫʚʘʶʪʴ ʪʽʣʴʢʠ ʚʝʞʫ ʟ ʦʙʣʘʜʥʘʥʥʷʤ ʥʘ ʚʽʜʩʪʘʥʴ 8 ʤ. 
ʇʦʪʽʤ ʧʨʠʻʜʥʫʶʪʴ ʚʠʢʠʜʥʽ ʣʽʥʽʾ ʚʽʜ ʥʘʩʦʩʽʚ ʜʦ ʥʦʚʦʛʦ 
ʩʪʦʷʢʘ, ʩʧʦʣʫʯʘʶʪʴ ʥʦʚʝ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʩʠʩʪʝʤʦʶ 
ʞʦʣʦʙʽʚ ʽ ʙʫʨʷʪʴ ʜʨʫʛʫ ʧʦʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʫ. ʇʽʩʣʷ 
ʟʘʢʽʥʯʝʥʥʷ ʙʫʨʽʥʥʷ ʜʨʫʛʦʾ ʧʦʭʠʣʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 
ʧʝʨʝʩʫʚʘʶʪʴ ʚʝʞʫ ʟ ʦʙʣʘʜʥʘʥʥʷʤ ʱʝ ʥʘ 8 ʤ, ʘ ʥʘʩʦʩʥʠʡ 
ʙʣʦʢ ʟʘʣʠʰʘʶʪʴ ʥʘ ʢʦʣʠʰʥʴʦʤʫ ʤʽʩʮʽ. 

ʆʙʚôʷʟʘʚʰʠ ʚʠʢʠʜʥʽ ʣʽʥʽʾ ʚʽʜ ʥʘʩʦʩʽʚ ʽʟ ʩʪʦʷʢʦʤ, ʽ 
ʟôʻʜʥʘʚʰʠ ʩʠʩʪʝʤʫ ʞʦʣʦʙʽʚ ʟ ʥʦʚʠʤ ʫʩʪʷʤ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʙʫʨʷʪʴ ʪʨʝʪʶ ʧʦʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʪʘʢ ʜʘʣʽ. ʊʘʢ 
ʛʨʫʧʫʶʪʴʩʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʦʙʤʝʞʝʥʠʭ 
ʨʦʟʤʽʨʽʚ. 

ɹʫʨʽʥʥʷ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʧʨʦʬʽʣʷʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʙʦʾʚ 
ʩʚʝʨʜʣʦʚʠʥ, ʧʝʨʝʜʙʘʯʝʥʝ ʩʽʪʢʦʶ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ. 
ʂʽʣʴʢʽʩʪʴ ʟʛʨʫʧʦʚʘʥʠʭ ʫʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʚʠʙʠʨʘʻʪʴʩʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʥʘ ʧʦʢʣʘʜʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʠʙʦʷʤʠ 
ʩʚʝʨʜʣʦʚʠʥ ʽ ʾʭ ʛʣʠʙʠʥ (ʜʦʚʞʠʥ) ʽ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 
ʜʦʩʷʛʘʻ 8...12. 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʙʫʜʽʚʥʠʮʪʚʘ ʩʚʝʨʜʣʦʚʠʥ ʜʦʟʚʦʣʷʻ 
ʨʦʟʨʦʙʣʷʪʠ ʟ ʚʝʣʠʢʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ ʨʦʜʦʚʠʱʘ ʟ 
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ʩʢʣʘʜʥʠʤ ʨʝʣʴʻʬʦʤ ʤʽʩʮʝʚʦʩʪʽ (ʛʦʨʠ, ʷʨʠ), ʨʦʟʪʘʰʦʚʘʥʠʤʠ 
ʧʽʜ ʟʘʙʦʣʦʯʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʜʥʦʤ ʦʟʝʨ, ʤʦʨʽʚ, ʧʽʜ 
ʚʝʣʠʢʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʦʱʦ.  

ɻʨʫʧʫʶʪʴ ʫʩʪʷ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʩʧʝʮʽʘʣʴʥʦ 
ʩʧʦʨʫʜʞʫʚʘʥʠʭ ʚ ʧʨʠʙʝʨʝʞʥʽʡ ʩʤʫʟʽ ʤʦʨʷ ʝʩʪʘʢʘʜʘʭ 
ʥʘʧʨʠʢʣʘʜ, (ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʽʜ ʜʥʦʤ 
ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʷ). ɻʨʫʧʫʚʘʥʥʷ ʫʩʪʴ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ 
ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʽ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 
ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʰʢʦʜʫ ʣʽʩʦʚʠʤ ʤʘʩʠʚʘʤ ʽ ʢʦʣʠ 
ʧʦʪʨʽʙʥʦ ʧʨʦʷʚʣʷʪʠ ʦʩʦʙʣʠʚʫ ʪʫʨʙʦʪʫ ʧʨʦ ʥʘʡʤʝʥʰʽ ʚʪʨʘʪʠ 
ʨʦʜʶʯʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ. 

ɺʽʜʦʤʠʡ ʽ ʪʘʢʠʡ ʩʧʦʩʽʙ ʙʫʨʽʥʥʷ ʧʦʭʠʣʠʭ ʩʚʝʨʜʣʦʚʠʥ, 
ʧʨʠ ʷʢʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʢʽʥʮʝʚʠʭ ʾʭ ʽʥʪʝʨʚʘʣʘʭ. ɹʫʨʽʥʥʷ ʮʠʭ 
ʩʚʝʨʜʣʦʚʠʥ ʜʦʮʽʣʴʥʝ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʧʣʘʥʦʚʘʥʦ 
ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʣʘʩʪʘ ʟ ʤʘʣʠʤ ʜʝʙʽʪʦʤ. ɺ 
ʨʝʟʫʣʴʪʘʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʪʠʥ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʥʝ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ, ʘ ʫʟʜʦʚʞ ʡʦʛʦ ʥʘʰʘʨʫʚʘʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ 
ʫʤʦʚʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʛʦ ʧʨʠʪʦʢʫ ʥʘʬʪʠ ʟ ʧʣʘʩʪʘ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ. 

ɿ ʮʽʻʶ ʞ ʤʝʪʦʶ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢ ʟʚʘʥʝ ʙʫʨʽʥʥʷ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʛʘʣʫʞʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠ ʷʢʦʤʫ ʚʽʜ 
ʦʩʥʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ ʧʦ ʯʝʨʟʽ ʧʦʯʠʥʘʶʪʴ ʙʫʨʠʪʠ ʜʝʢʽʣʴʢʘ 
ʩʚʝʨʜʣʦʚʠʥ ʪʘʢ, ʱʦʙ ʢʦʞʥʘ ʟ ʥʠʭ ʨʦʟʢʨʠʚʘʣʘ ʧʣʘʩʪ ʫʟʜʦʚʞ 
ʥʘʰʘʨʫʚʘʥʥʷ. 

 
 

1.8 ʈʆɿôɭɼʅʋɺɸʅʅʗ ʇʃɸʉʊɯɺ 
 
1.8.1 ɽʣʝʤʝʥʪʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 
 
ʉʪʘʥʜʘʨʪʘʤʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʧʫʩʢ ʩʪʘʣʝʚʠʭ 

ʙʝʟʰʦʚʥʠʭ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 114 ʜʦ 508 ʤʤ. 
ʊʨʫʙʠ ʢʦʞʥʦʛʦ ʜʽʘʤʝʪʨʫ ʚʠʧʫʩʢʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ 

ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʦʙʩʘʜʥʠʭ 
ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ 146 ʤʤ ʩʢʣʘʜʘʻ 6,5; 7; 8; 9; 10 ʽ 11 ʤʤ. ʅʘ 
ʢʽʥʮʷʭ ʪʨʫʙ ʧʝʨʝʜʙʘʯʝʥʽ ʚʠʢʦʥʘʥʥʷ ʢʦʥʫʩʥʦʾ ʥʘʨʽʟʽ. ʊʨʫʙʠ 
ʟʘʚʜʦʚʞʢʠ 9,5...13 ʤ, ʟôʻʜʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʬʪ (ʨʠʩ. 
1.94). 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʩʧʫʩʢʫ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʽ ʾʾ 
ʮʝʤʝʥʪʫʚʘʥʥʷ ʥʠʟ ʦʙʣʘʜʥʫʻʪʴʩʷ (ʨʠʩ. 1.95) ʥʘʧʨʘʚʣʷʶʯʦʶ 
ʧʨʦʙʢʦʶ 1, ʙʘʰʤʘʢʦʤ 2, ʙʘʰʤʘʯʥʠʤ ʧʘʪʨʫʙʢʦʤ 3, 
ʟʚʦʨʦʪʥʠʤ ʢʣʘʧʘʥʦʤ 4 ʽ ʫʧʦʨʥʠʤ ʢʽʣʴʮʝʤ (ʥʘ ʨʠʩ. ʥʝ 
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ʧʦʢʘʟʘʥʦ). ʅʘʧʨʘʚʣʷʶʯʘ ʧʨʦʙʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʮʝʤʝʥʪʫ ʘʙʦ 
ʯʘʚʫʥʫ, ʩʣʫʞʠʪʴ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʧʨʠ 
ʩʧʫʩʢʫ ʾʾ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. ʎʝʤʝʥʪʥʽ ʧʨʦʙʢʠ ʣʝʛʢʦ 
ʨʦʟʙʫʨʶʶʪʴʩʷ, ʽ ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʩʧʫʩʢʫ 
ʧʨʦʤʽʞʥʠʭ ʢʦʣʦʥ. ʏʘʚʫʥʥʽ ʧʨʦʙʢʠ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ 
ʥʘʡʧʦʰʠʨʝʥʽʰʽ. ɺʦʥʠ ʤʘʶʪʴ ʦʜʠʥ ʮʝʥʪʨʘʣʴʥʠʡ ʦʪʚʽʨ ʽ 
ʯʦʪʠʨʠ ʙʦʢʦʚʠʭ. ʊʘʢʽ ʧʨʦʙʢʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʧʨʠ 
ʮʴʦʤʫ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ ʨʦʟʙʫʨʶʶʪʴʩʷ. 

 

 
 
 

ʈʠʩʫʥʦʢ 1.94 ï ʆʙʩʘʜʥʘ ʪʨʫʙʘ ʽ ʟôʻʜʥʫʚʘʣʴʥʘ ʤʫʬʪʘ ʜʦ ʥʝʾ: 
D ï ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʪʨʫʙʠ; ŭ ï ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ; 

G ï ʜʦʚʞʠʥʘ ʥʘʨʽʟʽ; Dʤ ï ʜʽʘʤʝʪʨ ʤʫʬʪʠ  
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ɹʘʰʤʘʢ ï ʮʝ ʪʦʚʩʪʦʩʪʽʥʥʠʡ ʩʪʘʣʝʚʠʡ ʧʘʪʨʫʙʦʢ 
ʟʘʚʜʦʚʞʢʠ 300...600 ʤʤ, ʥʘ ʚʝʨʭʥʴʦʤʫ ʢʽʥʮʽ ʷʢʦʛʦ ʻ ʥʘʨʽʟʴ 
ʜʣʷ ʟôʻʜʥʘʥʥʷ ʟ ʦʙʩʘʜʥʠʤʠ ʪʨʫʙʘʤʠ, ʘ ʥʘ ʥʠʞʥʴʦʤʫ ï ʥʘʨʽʟʴ 
ʜʣʷ ʟôʻʜʥʘʥʥʷ ʟ ʯʘʚʫʥʥʦʶ ʥʘʧʨʘʚʣʷʶʯʦʶ ʧʨʦʙʢʦʶ. ɯʥʦʜʽ 
ʚʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʛʣʘʜʢʦʶ (ʫ ʨʘʟʽ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʝʤʝʥʪʥʦʾ ʥʘʧʨʘʚʣʷʶʯʦʾ ʧʨʦʙʢʠ). ɹʘʰʤʘʯʥʠʡ 
ʧʘʪʨʫʙʦʢ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʪʦʚʩʪʦʩʪʽʥʥʦʾ ʦʙʩʘʜʥʦʾ ʪʨʫʙʠ 

 
ʈʠʩʫʥʦʢ 1.95 ï ʂʦʥʩʪʨʫʢʮʽʷ 
ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʦʙʩʘʜʥʦʾ 

ʢʦʣʦʥʠ:  
ʘ ï ʩʭʝʤʘ; ʙ ï ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʙʘʰʤʘʢʘ ʽʟ ʟʚʦʨʦʪʥʠʤ 
ʢʣʘʧʘʥʦʤ; 

1 ï ʥʘʧʨʷʤʥʘ ʧʨʦʙʢʘ; 
2 ï ʙʘʰʤʘʢ; 3 ï ʙʘʰʤʘʯʥʠʡ 
ʧʘʪʨʫʙʦʢ; 4 ï ʟʚʦʨʦʪʥʠʡ 

ʢʣʘʧʘʥ 
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ʟʘʚʜʦʚʞʢʠ ʙʣʠʟʴʢʦ 1,5 ʤ ʟ ʥʘʨʽʟʟʶ ʥʘ ʢʽʥʮʷʭ. ʅʠʞʥʽʡ ʢʽʥʝʮʴ 
ʧʘʪʨʫʙʢʘ ʟʛʚʠʥʯʫʻʪʴʩʷ ʟ ʙʘʰʤʘʢʦʤ, ʘ ʥʘ ʚʝʨʭʥʽʡ ʢʽʥʝʮʴ 
ʥʘʛʚʠʥʯʫʶʪʴ ʧʦʜʦʚʞʝʥʫ ʤʫʬʪʫ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʾ ʧʦʤʽʱʘʶʪʴ 
ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ. ʋ ʙʘʰʤʘʯʥʦʤʫ ʧʘʪʨʫʙʢʫ ʧʨʦʩʚʝʨʜʣʶʶʪʴ 
ʦʪʚʦʨʠ ʧʦ ʛʚʠʥʪʦʚʽʡ ʣʽʥʽʾ ʜʣʷ ʚʠʭʦʜʫ ʟ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 
ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʽ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥʠ. 

 ɿʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʩʣʫʞʠʪʴ ʜʣʷ ʮʠʨʢʫʣʷʮʽʾ ʨʽʜʠʥʠ ʚ 
ʥʘʧʨʷʤʽ ʟʚʝʨʭʫ ʜʦʥʠʟʫ. ʇʨʠ ʩʧʫʩʢʫ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʨʽʜʠʥʘ 
ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʢʦʣʦʥʫ ʥʝ ʧʨʦʥʠʢʘʻ, ʱʦ ʟʤʝʥʰʫʻ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʨʽʟʥʽ ʟôʻʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʪʘʣʝʚʫ 
ʩʠʩʪʝʤʫ ʽ ʚʝʞʫ. ʊʦʤʫ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʥʝʦʙʭʽʜʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʩʧʫʩʢʫ ʚʘʞʢʠʭ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ. ʋ 
ʧʨʦʤʽʞʥʠʭ, ʘ ʽʥʦʜʽ ʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʢʦʣʦʥʘʭ, ʟʚʦʨʦʪʥʠʡ 
ʢʣʘʧʘʥ ʧʽʩʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʝʦʙʭʽʜʥʦ 
ʨʦʟʙʫʨʶʚʘʪʠ. ʊʦʤʫ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ 
ʯʘʚʫʥʫ. ɼʦ ʧʦʜʦʚʞʝʥʦʾ ʤʫʬʪʠ, ʚ ʷʢʽʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 
ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ, ʟʛʚʠʥʯʫʻʪʴʩʷ ʦʙʩʘʜʥʘ ʪʨʫʙʘ, ʟôʻʜʥʘʥʘ ʟ 
ʥʘʩʪʫʧʥʦʶ ʦʙʩʘʜʥʦʶ ʪʨʫʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʾ 
ʤʫʬʪʠ, ʚ ʷʢʽʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʘʚʫʥʥʝ ʫʧʦʨʥʝ ʢʽʣʴʮʝ 
ʪʦʚʱʠʥʦʶ 15...20 ʤʤ ʟ ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ ʥʘ 60...80 ʤʤ 
ʤʝʥʰʠʤ ʚʽʜ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ ʤʫʬʪʠ ʦʙʩʘʜʥʦʾ ʪʨʫʙʠ. 
ʋʧʦʨʥʝ ʢʽʣʴʮʝ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʟʘʪʨʠʤʘʥʥʷ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ 
ʧʨʦʙʦʢ, ʱʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʦʙʩʘʜʥʦʶ ʢʦʣʦʥʦʶ ʚ ʧʨʦʮʝʩʽ ʾʾ 
ʮʝʤʝʥʪʫʚʘʥʥʷ. 

 
 
1.8.2 ʇʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ 
 
ʇʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʯʠʥʘʶʪʴ ʟ 

ʚʠʙʦʨʫ ʜʽʘʤʝʪʨʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ d4 (ʜʠʚ. ʨʠʩ. 1.8). 
ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʽʘʤʝʪʨ ʜʦʣʦʪʘ D4 ʜʣʷ ʙʫʨʽʥʥʷ 
ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʽʥʪʝʨʚʘʣʽ L3...L4. ʇʨʠ ʪʫʨʙʽʥʥʦʤʫ 
ʙʫʨʽʥʥʽ ʚʠʙʽʨ ʜʽʘʤʝʪʨʘ ʜʦʣʦʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʘʤʝʪʨʘ 
ʚʠʙʨʘʥʦʛʦ ʪʫʨʙʦʙʫʨʘ dT 

d24 += TdD ,                                (1.3) 

ʜʝ ŭ ï ʧʨʦʤʽʞʦʢ, ʷʢʠʡ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʤʽʞ ʪʫʨʙʦʙʫʨʦʤ ʽ 
ʩʪʽʥʢʦʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʣʽʪ ʜʽʘʤʝʪʨʦʤ ʜʦ 
295 ʤʤ ŭ ʙʝʨʫʪʴ ʨʽʚʥʠʤ 15...30 ʤʤ, ʘ ʧʨʠ ʙʽʣʴʰʦʤʫ ʜʽʘʤʝʪʨʽ 
ï 30...40 ʤʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ 
ʧʨʦʤʽʞʥʦʾ ʢʦʣʦʥʠ d3 

ʤʤ743 +=Dd ,                       (1.4) 
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ʜʝ 7 ʤʤ ï ʧʨʦʤʽʞʦʢ ʤʽʞ ʜʦʣʦʪʦʤ ʽ ʩʪʽʥʢʦʶ ʧʨʦʤʽʞʥʦʾ 
ʢʦʣʦʥʠ. 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʧʽʜʙʠʨʘʶʪʴ 
ʦʙʩʘʜʥʽ ʪʨʫʙʠ ʜʣʷ ʧʨʦʤʽʞʥʦʾ ʢʦʣʦʥʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʟʥʘʯʘʶʪʴ 
ʜʽʘʤʝʪʨ ʜʦʣʦʪʘ D3 ʜʣʷ ʙʫʨʽʥʥʷ ʚ ʽʥʪʝʨʚʘʣʽ L2...L3 

d2ʤ33 +=dD ,                                (1.5) 

ʜʝ d3ʤ ï ʜʽʘʤʝʪʨ ʤʫʬʪʠ ʜʣʷ ʟʛʚʠʥʯʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʪʨʫʙ 
ʜʽʘʤʝʪʨʦʤ d3. 

ʇʦʪʽʤ ʟʘ ʬʦʨʤʫʣʦʶ (1.4) ʟʥʘʭʦʜʷʪʴ ʚʥʫʪʨʽʰʥʽʡ 
ʜʽʘʤʝʪʨ ʢʦʥʜʫʢʪʦʨʘ ʽ ʧʽʜʙʠʨʘʶʪʴ ʦʙʩʘʜʥʽ ʪʨʫʙʠ ʜʣʷ ʥʴʦʛʦ. 
ɿʥʘʶʯʠ ʜʽʘʤʝʪʨ ʤʫʬʪ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʛʚʠʥʯʫʶʪʴʩʷ 
ʦʙʩʘʜʥʽ ʪʨʫʙʠ ʢʦʥʜʫʢʪʦʨʘ, ʟʘ ʬʦʨʤʫʣʦʶ (1.3) ʚʩʪʘʥʦʚʣʶʶʪʴ 
ʜʽʘʤʝʪʨ ʜʦʣʦʪʘ D2 ʜʣʷ ʙʫʨʽʥʥʷ ʚ ʽʥʪʝʨʚʘʣʽ L1...L2. 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʙʽʨ ʜʽʘʤʝʪʨʘ ʥʘʧʨʘʚʣʝʥʥʷ ʽ 
ʜʽʘʤʝʪʨʘ ʜʦʣʦʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʽʥʪʝʨʚʘʣʽ 0...L1. 
ʗʢʱʦ ʧʽʜ ʥʘʧʨʘʚʣʝʥʥʷ ʰʘʭʪʘ ʢʦʧʘʻʪʴʩʷ ʚʨʫʯʥʫ, ʪʦ ʾʾ 
ʨʦʟʤʽʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʽʘʤʝʪʨʘ 
ʥʘʧʨʘʚʣʝʥʥʷ ʽ ʟʨʫʯʥʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʟʝʤʣʷʥʠʭ ʨʦʙʽʪ (ʯʘʩʪʦ 
1,5é2 ʤ). 

ʄʝʪʦʜʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ 
ʨʦʪʦʨʥʦʤʫ ʩʧʦʩʦʙʽ ʙʫʨʽʥʥʷ ʘʥʘʣʦʛʽʯʥʘ. ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ 
ʪʽʣʴʢʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʽʘʤʝʪʨʘ ʜʦʣʦʪʘ ʜʣʷ ʙʫʨʽʥʥʷ ʜʽʣʷʥʢʠ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʫ 
ʬʦʨʤʫʣʫ (1.3) ʟʘʤʽʩʪʴ ʜʽʘʤʝʪʨʘ ʪʫʨʙʦʙʫʨʘ dT ʪʨʝʙʘ 
ʧʽʜʩʪʘʚʠʪʠ ʜʽʘʤʝʪʨ ʤʫʬʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ʗʢ ʙʫʣʦ 
ʚʽʜʟʥʘʯʝʥʦ, ʜʽʘʤʝʪʨ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʚʠʟʥʘʯʘʻ 
ʢʦʥʩʪʨʫʢʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ. ɼʽʘʤʝʪʨ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ 
ʪʨʝʙʘ ʚʠʟʥʘʯʘʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʪʚʦʨʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 
ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʧʨʦʚʝʜʝʥʥʷ 
ʧʽʜʟʝʤʥʠʭ ʨʝʤʦʥʪʽʚ ʽ ʣʦʚʠʣʴʥʠʭ ʨʦʙʽʪ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ 
ʢʦʣʦʥʽ. 

 
 
1.8.3 ʋʤʦʚʠ ʨʦʙʦʪʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ. 
ʂʦʥʩʪʨʫʢʮʽʷ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 
 
ʆʙʩʘʜʥʘ ʢʦʣʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʟ 

ʦʜʥʘʢʦʚʠʤ ʟʦʚʥʽʰʥʽʤ, ʘʣʝ ʟ ʨʽʟʥʠʤ ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ, 
ʪʦʙʪʦ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʤʘʻ ʜʝʢʽʣʴʢʘ ʩʝʢʮʽʡ 
ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʟ ʨʽʟʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 
ʪʠʤ, ʱʦ ʪʘʢʘ ʢʦʣʦʥʘ ʧʽʜʜʘʻʪʴʩʷ ʜʽʾ ʨʽʟʥʠʭ ʟʫʩʠʣʴ, ʚʝʣʠʯʠʥʠ 
ʷʢʠʭ ʻ ʥʝʧʦʩʪʽʡʥʽ ʚʟʜʦʚʞ ʢʦʣʦʥʠ. 
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ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʟʘʟʥʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ 
ʟʫʩʠʣʴ ʨʦʟʪʷʛʫ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ. ʎʽ ʟʫʩʠʣʣʷ ʟʤʝʥʰʫʶʪʴʩʷ ʟʘ 
ʧʨʷʤʦʣʽʥʽʡʥʠʤ ʟʘʢʦʥʦʤ ʽ ʩʪʘʶʪʴ ʨʽʚʥʠʤʠ ʥʫʣʶ ʫ ʥʠʞʥʽʡ 
ʯʘʩʪʠʥʽ ʢʦʣʦʥʠ (ʷʢʱʦ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ 
ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ). ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ (ʷʢʱʦ 
ʚʦʥʘ ʥʝ ʟʘʧʦʚʥʝʥʘ ʨʽʜʠʥʦʶ) ʟʘʟʥʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʫʩʠʣʴ 
ʟʤʠʥʘʥʥʷ ʚʽʜ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʟʘ 
ʢʦʣʦʥʦʶ. 

ʅʘ ʨʠʩ. 1.96, ʘ ʧʦʢʘʟʘʥʘ ʟʤʽʥʘ ʥʘʧʨʫʞʝʥʴ, ʷʢʽ 
ʚʠʥʠʢʘʶʪʴ ʫ ʚʠʩʷʯʽʡ ʽ ʥʝ ʟʘʧʦʚʥʝʥʽʡ ʨʽʜʠʥʦʶ ʦʙʩʘʜʥʽʡ 
ʢʦʣʦʥʽ ɸɺ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʴ ʨʦʟʪʷʛʫ ʽ ʟʤʠʥʘʥʥʷ (ʥʘʡʚʘʞʯʽ 
ʫʤʦʚʠ ʨʦʙʦʪʠ ʢʦʣʦʥʠ). ʆʙʩʘʜʥʘ ʢʦʣʦʥʘ ʤʘʻ ʩʢʣʘʜʘʪʠʩʷ ʪʘʢ, 
ʱʦʙ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʾʾ ʧʝʨʝʨʽʟʽ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʨʦʟʨʠʚʫ ʫ 
ʤʫʬʪʦʚʦʤʫ ʟôʻʜʥʘʥʥʽ ʧʽʜ ʜʽʻʶ ʩʠʣ ʚʣʘʩʥʦʾ ʚʘʛʠ ʽ ʥʝ ʙʫʣʦ 
ʟʤʠʥʘʥʥʷ ʪʨʫʙ ʚʽʜ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʟʘ 
ʢʦʣʦʥʦʶ. ʑʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʮʽʡ ʫʤʦʚʽ, ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ 
ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʧʦʯʘʪʢʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʽʣʴʢʠ ʥʘʚʘʥʪʘʞʝʥʴ 
ʟʤʠʥʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʜʦʧʫʩʪʠʤʫ ʛʣʠʙʠʥʫ ʩʧʫʩʢʫ 
ʦʙʩʘʜʥʠʭ ʪʨʫʙ l1 ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ ŭ1 (ʨʠʩ. 
1.96, ʙ). ʇʦʪʽʤ ʥʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʘʥʠʭ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʦʧʫʩʪʠʤʫ ʛʣʠʙʠʥʫ ʩʧʫʩʢʫ ʦʙʩʘʜʥʠʭ ʪʨʫʙ l2, 
ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʣʠʞʯʫ ʙʽʣʴʰʫ ʪʦʚʱʠʥʫ ʩʪʽʥʦʢ ŭ2. ɸʥʘʣʦʛʽʯʥʦ 
ʧʽʜʙʠʨʘʶʪʴ ʜʦʧʫʩʪʠʤʽ ʛʣʠʙʠʥʠ ʩʧʫʩʢʫ l3, l4 ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʟ 
ʪʦʚʩʪʽʰʠʤʠ ʩʪʽʥʢʘʤʠ ŭ3, ŭ4. ʊʘʢ ʧʽʜʙʠʨʘʶʪʴ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ, 
ʷʢʘ ʚʠʪʨʠʤʫʻ ʪʽʣʴʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʠʥʘʥʥʷ. 

 
                              ʘ              ʙ            ʚ 

 

ʈʠʩʫʥʦʢ 1.96 ï ʂʦʥʩʪʨʫʢʮʽʷ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 
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ʆʙʩʘʜʥʫ ʢʦʣʦʥʫ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ 
ʤʽʮʥʽʩʪʴ ʚ ʥʘʨʽʟʥʠʭ ʟôʻʜʥʘʥʥʷʭ ʚʽʜ ʜʽʾ ʩʠʣ ʚʣʘʩʥʦʾ ʚʘʛʠ. ɼʣʷ 
ʮʴʦʛʦ ʚʠʷʚʣʷʶʪʴ ʨʦʟʤʝʞʫʚʘʣʴʥʫ ʟʦʥʫ, ʥʠʞʯʝ ʷʢʦʾ ʞʦʜʥʝ 
ʥʘʨʽʟʥʝ ʟôʻʜʥʘʥʥʷ ʧʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʚʘʛʠ ʢʦʣʦʥʠ ʥʝ 
ʨʦʟʽʨʚʝʪʴʩʷ. ɺʠʱʝ ʟʘ ʮʶ ʟʦʥʫ ʥʘʣʝʞʠʪʴ ʚʩʪʘʥʦʚʠʪʠ ʦʙʩʘʜʥʽ 
ʪʨʫʙʠ ʟ ʙʽʣʴʰʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ, ʥʘʨʽʟʥʽ ʟôʻʜʥʘʥʥʷ ʷʢʠʭ 
ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʽʡ ʤʽʮʥʦʩʪʽ ʥʘʜʽʡʥʦ ʧʨʦʪʠʩʪʦʷʪʠʤʫʪʴ ʩʠʣʘʤ 
ʚʣʘʩʥʦʾ ʚʘʛʠ. 

ʄʦʞʣʠʚʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʟʘʤʽʥʘ ʥʘ ʜʦʚʞʠʥʽ l1 ʦʙʩʘʜʥʠʭ 
ʪʨʫʙ ʟ ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ ŭ1 ʦʙʩʘʜʥʠʤʠ ʪʨʫʙʘʤʠ ʟ ʪʦʚʱʠʥʦʶ 
ʩʪʽʥʦʢ ŭ2 ʟʘʜʦʚʦʣʴʥʠʪʴ ʫʤʦʚʘʤ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʨʦʟʪʷʛ. ʗʢʱʦ ʞ 
ʪʘʢʘ ʟʘʤʽʥʘ ʚʠʷʚʠʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ, ʪʦ ʪʨʝʙʘ ʟʘʤʽʥʠʪʠ ʪʨʫʙʠ 
ʟ ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ ŭ1 ʥʘ ŭ3. ʊʘʢ, ʧʽʜʙʠʨʘʶʯʠ ʥʝʦʙʭʽʜʥʫ 
ʪʦʚʱʠʥʫ ʩʪʽʥʦʢ ʦʙʩʘʜʥʠʭ ʪʨʫʙ, ʦʪʨʠʤʫʶʪʴ ʢʦʥʩʪʨʫʢʮʽʶ 
ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟʤʠʥʘʥʥʷ ʽ 
ʨʦʟʪʷʛʫ (ʨʠʩ. 1.95, ʚ). 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʩʧʫʩʢʫ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ. ʇʝʨʝʜ 
ʩʧʫʩʢʦʤ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ: ʦʙʩʘʜʥʽ 
ʪʨʫʙʠ; ʙʫʨʦʚʫ ʚʝʞʫ, ʙʫʨʦʚʝ ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʉʇʆ 
ʪʦʱʦ. ʆʙʩʘʜʥʽ ʪʨʫʙʠ ʤʘʶʪʴ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʦʛʣʷʥʫʪʽ. ʊʨʫʙʠ ʟ 
ʚʘʜʘʤʠ ʚʠʙʨʘʢʦʚʫʶʪʴ, ʘ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ 
ʢʦʣʦʥʠ ʧʽʩʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʜʦʚʞʠʥʠ ʫʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʦʤʽʩʪ 
ʚ ʧʦʨʷʜʢʫ, ʟʚʦʨʦʪʥʦʤʫ ʯʝʨʛʦʚʦʩʪʽ ʾʭ ʩʧʫʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. 
ʇʨʠ ʦʛʣʷʜʽ ʪʨʫʙ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʟʚʝʨʪʘʪʠ ʥʘ 
ʨʦʟʰʘʨʫʚʘʥʥʷ ʤʝʪʘʣʫ, ʢʨʠʚʠʟʥʫ ʪʘ ʜʝʬʦʨʤʘʮʽʶ ʪʨʫʙ ʽ ʤʫʬʪ. 
ʇʽʩʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʛʣʷʜʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʫ ʚʩʽʭ ʪʨʫʙ 
ʯʠʩʪʦʪʫ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ, ʧʨʦʧʫʩʢʘʶʯʠ ʢʨʽʟʴ ʢʦʞʥʫ 
ʪʨʫʙʫ ʰʘʙʣʦʥ ʩʧʝʮʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɺ ʧʨʦʮʝʩʽ ʫʢʣʘʜʘʥʥʷ 
ʪʨʫʙ ʥʘ ʧʦʤʽʩʪ ʥʘʨʽʟʽ ʨʝʪʝʣʴʥʦ ʦʯʠʱʘʶʪʴ ʚʽʜ ʙʨʫʜʫ 
ʚʦʣʦʩʷʥʦʶ ʱʽʪʢʦʶ ʽ ʧʨʦʤʠʚʘʶʪʴ ʛʘʩʦʤ. ʅʘ ʦʯʠʱʝʥʽ ʢʽʥʮʽ 
ʪʨʫʙ ʥʘʛʚʠʥʯʫʶʪʴ ʟʘʧʦʙʽʞʥʽ ʢʽʣʴʮʷ, ʘ ʚ ʤʫʬʪʠ ʫʛʚʠʥʯʫʶʪʴ 
ʥʽʧʝʣʽ. 

ʇʝʨʝʜ ʩʧʫʩʢʦʤ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ 
ʟʘʤʽʨʷʪʠ ʛʣʠʙʠʥʫ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʪʦʚʙʫʨ 
ʩʚʝʨʜʣʦʚʠʥʠ ʽʥʦʜʽ ʧʨʦʨʦʙʣʷʶʪʴ ʥʦʚʠʤ ʜʦʣʦʪʦʤ. ʇʽʜ ʯʘʩ 
ʩʧʫʩʢʫ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʝʦʙʭʽʜʥʦ: 

- ʢʦʥʢʨʝʪʥʦ ʟʘʢʨʽʧʠʪʠ ʦʙʦʚôʷʟʢʠ ʟʘ ʢʦʞʥʠʤ ʯʣʝʥʦʤ 
ʙʫʨʦʚʦʾ ʙʨʠʛʘʜʠ; 

- ʟʛʚʠʥʯʫʚʘʪʠ ʪʨʫʙʠ ʪʽʣʴʢʠ ʚʨʫʯʥʫ, ʘ ʜʦʢʨʽʧʣʶʚʘʪʠ 
ʥʘʨʽʟʥʝ ʟôʻʜʥʘʥʥʷ ʤʘʰʠʥʥʠʤʠ ʢʣʶʯʘʤʠ; 

 - ʩʪʝʞʠʪʠ ʟʘ ʷʢʽʩʪʶ ʽ ʨʽʚʥʝʤ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʽ ʚ ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ; 

- ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʪʘʢ, ʱʦʙ ʩʧʫʩʢ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ ʚʽʜʙʫʚʘʚʩʷ ʰʚʠʜʢʦ. 
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1.8.4 ʎʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ 
 

ʄʝʪʘ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ï ʦʪʨʠʤʘʥʥʷ ʤʽʮ-
ʥʦʛʦ, ʢʦʥʮʝʥʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ 
ʢʽʣʴʮʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ, ʷʢʠʡ ʥʘʜʽʡʥʦ ʽʟʦʣʶʻ ʨʦʟʢʨʠʪʽ 
ʩʚʝʨʜʣʦʚʠʥʦʶ ʧʦʛʣʠʥʘʶʯʽ, ʪʘ ʟ ʚʝʣʠʢʠʤʠ ʧʨʠʧʣʠʚʘʤʠ ʛʘʟʫ, 
ʚʦʜʠ ʽ ʥʘʬʪʠ ʛʦʨʠʟʦʥʪʠ. 

ɼʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʟʘʩʪʦʩʦʚʫʶʪʴ ʮʝ-
ʤʝʥʪʥʽ ʨʦʟʯʠʥʠ, ʱʦ ʧʨʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʪʘʤʧʦʥʘʞʥʦʛʦ 
ʮʝʤʝʥʪʫ ʽ ʚʦʜʠ. ʇʨʠ ʨʦʟʤʽʰʫʚʘʥʥʽ ʪʘʤʧʦʥʘʞʥʦʛʦ ʮʝʤʝʥʪʫ ʟ 
ʚʦʜʦʶ ʦʪʨʠʤʫʶʪʴ ʨʽʜʢʫ ʽ ʨʫʭʣʠʚʫ ʤʘʩʫ. ɺ ʨʽʟʥʠʭ ʥʘʬʪʦ-
ʛʘʟʦʚʠʭ ʨʝʛʽʦʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ 
ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʥʘʛʥʽʪʘʥʥʷ ʪʘʤʧʦʥʘʞʥʠʭ ʨʦʟʯʠʥʽʚ (ʨʠʩ. 1.97). 
ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʩʧʝʮʠʬʽʢʦʶ ʛʝʦʣʦʛʦʪʝʭʥʽʯʥʠʭ, ʘ ʽʥʦʜʽ ʽ 
ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʘʡʦʥʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʩʧʦʩʦʙʫ ʮʝʤʝʥʪʫʚʘʥʥʷ ʽ ʪʘʤʧʦʥʘʞʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʩʭʝʤ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʾ 
ʢʽʣʴʢʦʩʪʽ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʠʭ 
ʤʘʰʠʥ, ʘ ʪʘʢʦʞ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ 
ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʨʦʟʯʠʥʫ ʘʙʦ ʮʝʤʝʥ-
ʪʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ ʽ ʧʦʣʽʧʰʫʶʪʴ ʫʤʦʚʠ ʧʨʘʮʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ 
ʧʝʨʩʦʥʘʣʫ. 

ʉʭʝʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʥʘ ʨʠʩ. 1.97, ʘ  ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʣʴʰʝ 20é40 ʪ ʩʫʭʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ; ʩʭʝʤʫ (ʨʠʩ. 1.97, ʙ) ï ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʣʴʰʝ 
60 ʪ ʩʫʭʦʛʦ ʪʘʤʧʦʥʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʩʭʝʤʫ (ʨʠʩ. 1.97, ʚ) ï 
ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʣʝʛʰʝʥʦʛʦ ʨʦʟʯʠʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʙʘʢʘ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʨʽʜʠʥʠ ʟʘʤʽʰʫʚʘʥʥʷ; ʩʭʝʤʫ (ʨʠʩ. 1.97, ʛ) ï 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʻʤʥʦʩʪʝʡ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʨʽʜʠʥʠ 
ʟʘʤʽʰʫʚʘʥʥʷ ʦʙôʻʤʦʤ 25 ʤ3; ʩʭʝʤʫ (ʨʠʩ. 1.97, ʜ) ï ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʟʝʨʥʦ-ʩʪʨʫʤʠʥʥʦʛʦ ʤʣʠʥʘ; ʩʭʝʤʫ  (ʨʠʩ. 
1.97, ʝ) ï ʟ ʨʦʟʭʦʜʞʫʚʘʥʥʷʤ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ. 

 ʋ ʚʩʽʭ ʩʭʝʤʘʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 
ʢʽʣʴʢʽʩʪʶ ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ 
ʘʛʨʝʛʘʪʽʚ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʨʝʙʽʡʥʝ 
ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʥʘʛʥʽʪʘʥʥʷ ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʦʟʯʠʥʫ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ ʽʟ ʟʘʜʘʥʠʤ ʪʝʤʧʦʤ. ɿʘʟʚʠʯʘʡ, ʟ ʦʜʥʽʻʶ 
ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʦʶ ʤʘʰʠʥʦʶ 2ʉʄʅ-20 ʧʨʘʮʶʶʪʴ ʜʚʘ 
ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʠ, ʦʜʠʥ ʟ ʷʢʠʭ (ʱʦ ʤʘʻ ʥʘʩʦʩ ʧʦʜʘʯʽ 
ʚʦʜʠ) ʧʦʜʘʻ ʚʦʜʫ ʥʘ ʟʘʤʽʰʫʚʘʥʥʷ ʚ ʛʽʜʨʦʚʘʢʫʫʤʥʠʡ 
ʟʤʽʰʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʘ 
ʜʨʫʛʠʡ (ʱʦ ʥʝʤʘʻ ʥʘʩʦʩʘ ʧʦʜʘʯʽ ʚʦʜʠ) ʨʘʟʦʤ ʟ ʧʝʨʰʠʤ 
ʥʘʛʥʽʪʘʻ ʛʦʪʦʚʠʡ ʨʦʟʯʠʥ ʫ ʩʚʝʨʜʣʦʚʠʥʫ. 
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ʈʠʩʫʥʦʢ 1.97 ï ʉʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʦʙʚôʷʟʢʠ ʦʙʣʘʜʥʘʥʥʷ 
ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ:  

1 ï ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʘ ʤʘʰʠʥʘ 2ʉʄʅ-20; 2 ï ʮʝʤʝʥʪʫʚʘʣʴʥʠʡ 
ʘʛʨʝʛʘʪ ʎɸ-320ʄ; 3 ï ʮʝʤʝʥʪʫʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ 3ʎɸ-400ɸ;  

4 ï ʙʣʦʢ ʤʘʥʽʬʦʣʴʜʫ; 5 ï ʩʪʘʥʮʽʷ ʢʦʥʪʨʦʣʶ ʮʝʤʝʥʪʫʚʘʥʥʷ ʉʂʎ-
2ʄ; 6 ï ʮʝʤʝʥʪʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ; 7 ï ʫʩʝʨʝʜʥʝʥʘ ʻʤʥʽʩʪʴ;  

8 ï ʨʝʟʝʨʚʫʘʨ ʦʙôʻʤʦʤ 40 ʤ3; 9 ï ʙʘʢʠ ʘʢʫʤʫʣʷʪʦʨʠ;  
10 ï ʬʨʝʟʝʨʥʦ-ʩʪʨʫʤʠʥʥʠʡ ʤʣʠʥ; 11 ï ʰʘʨʥʽʨʥʽ ʣʘʥʢʠ ʛʥʫʯʢʦʛʦ 
ʤʝʪʘʣʝʚʦʛʦ ʨʫʢʘʚʘ; 12 ï ʩʪʦʷʢ; ʧʫʥʢʪʠʨʥʠʤʠ ʣʽʥʽʷʤʠ ʧʦʢʘʟʘʥʠʡ 
ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʚʦʜʠ; ʩʫʮʽʣʴʥʠʤʠ ï ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʦʟʯʠʥʫ; 

ʰʪʨʠʭʧʫʥʢʪʠʨʥʠʤʠ ï ʧʨʦʪʠʩʢʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ 
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ʇʨʠ ʮʴʦʤʫ ʩʫʤʘʨʥʘ ʧʦʜʘʯʘ ʨʽʜʠʥʠ (ʟʘ ʧʘʩʧʦʨʪʥʠʤʠ 
ʜʘʥʠʤʠ) ʜʚʦʤʘ ʘʛʨʝʛʘʪʘʤʠ ʜʝʱʦ ʙʽʣʴʰʘ ʚʽʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʮʝʤʝʥʪʦʟʤʽʰʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ɼʣʷ ʧʨʦʪʠʩʢʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʨʦʟʜʽʣʶʚʘʣʴʥʦʾ ʧʨʦʙʢʠ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʛʨʝʛʘʪ ɿʎɸ-400ɸ, ʷʢʠʡ ʦʙʚôʷʟʫʶʪʴ ʟ 
ʮʝʤʝʥʪʫʚʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ (ʨʠʩ. 1.98). 

 

 
                     ʘ                                                         ʙ  

 

ʈʠʩʫʥʦʢ 1.98 ï ɻʦʣʦʚʢʘ ʮʝʤʝʥʪʫʚʘʣʴʥʘ ɻʎ-200: 
ʘ ï ʩʭʝʤʘ; ʙ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʝʨʭʥʴʦʾ ʨʦʟʜʽʣʶʚʘʣʴʥʦʾ ʧʨʦʙʢʠ; 

1 ï ʚʽʩʴ; 2 ï ʟʘʛʣʫʰʢʘ; 3 ï ʢʦʨʧʫʩ ʚʝʨʭʥʽʡ; 4 ï ʚʝʨʭʥʷ 
ʨʦʟʜʽʣʶʚʘʣʴʥʘ ʧʨʦʙʢʘ; 5 ï ʛʽʣʴʟʘ; 6 ï ʢʦʨʧʫʩ ʥʠʞʥʽʡ; 7 ï ʤʫʬʪʘ; 

8 ï ʢʽʣʴʮʝ ʧʦʚʦʨʦʪʥʝ; 9 ï ʢʣʶʯ ʬʽʢʩʘʪʦʨ; 10 ï ʰʪʠʬʪ 
 

ʎʝʤʝʥʪʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ ɻʎ-200 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 
ʮʝʤʝʥʪʫʚʘʥʥʷ ʥʠʞʥʽʭ ʪʘ ʩʝʨʝʜʥʽʭ ʩʝʢʮʽʡ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ 
ʚʩʽʭ ʜʽʘʤʝʪʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʨʭʥʴʦʾ ʨʦʟʜʽʣʶʚʘʣʴʥʦʾ 
ʧʨʦʙʢʠ ʧʽʜ ʫʩʽ ʨʦʟʤʽʨʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ, ʘ ʪʘʢʦʞ ʢʫʣʽ, ʽ 
ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʨʦʟʭʦʜʞʫʚʘʥʥʷ ʘʙʦ ʦʙʝʨʪʘʥʥʷ 
ʢʦʤʧʦʥʦʚʢʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʙʝʟ ʟʫʧʠʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʧʨʦʮʝʩʫ ʮʝʤʝʥʪʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠ ʧʫʩʢʫ ʧʨʦʙʢʠ. 
ʇʨʠ ʮʴʦʤʫ ʧʫʩʢ ʧʨʦʙʢʠ ʢʦʥʪʨʦʣʶʻʪʴʩʷ. 

ʎʝʤʝʥʪʫʚʘʥʥʷ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʩʪʦʷʢʘ, ʰʣʘʥʛʘ ʽ ʢʚʘʜʨʘʪʥʦʾ ʰʪʘʥʛʠ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟʚʠʯʘʡʥʦʾ ʩʪʘʥʜʘʨʪʥʦʾ ʮʝʤʝʥʪʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ. 1.98). 

ɻʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʚʝʨʭʥʴʦʾ 
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3 ʽ ʥʠʞʥʴʦʾ 6 ʯʘʩʪʠʥ ʢʦʨʧʫʩʘ. ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʧʫʩʘ 3 
ʚʤʦʥʪʦʚʘʥʝ ʧʦʚʦʨʦʪʥʝ ʢʽʣʴʮʝ 8, ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʘ ʛʽʣʴʟʘ 
5. ʇʦʚʦʨʦʪʥʝ ʢʽʣʴʮʝ 8 ʤʦʞʝ ʧʨʦʚʝʨʪʘʪʠʩʴ ʥʘ ʩʚʦʾʡ ʦʩʽ ʟ 
ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʘ-ʬʽʢʩʘʪʦʨʘ 9 ʥʘ 360Á. 

ɺʝʨʭʥʷ ʨʦʟʜʽʣʶʚʘʣʴʥʘ ʧʨʦʙʢʘ 4 ʟʘʢʣʘʜʘʻʪʴʩʷ ʚ ʛʽʣʴʟʫ 
5, ʘ ʢʽʣʴʮʝ 8 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ. ɺ ʪʘʢʦʤʫ 
ʧʦʣʦʞʝʥʥʽ ʛʦʣʦʚʢʘ ʛʦʪʦʚʘ ʜʦ ʨʦʙʦʪʠ. ʇʨʠ ʮʴʦʤʫ ʮʠʨʢʫʣʷʮʽʷ 
ʨʽʜʠʥʠ ʧʨʦʭʦʜʠʪʴ ʤʽʞ ʛʽʣʴʟʦʶ ʽ ʢʦʨʧʫʩʦʤ ʧʦ ʢʽʣʴʮʝʚʦʤʫ 
ʧʨʦʩʪʦʨʫ. ɼʣʷ ʧʫʩʢʫ ʧʨʦʙʢʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʨʥʫʪʠ ʢʽʣʴʮʝ 8 
ʥʘ 90Á, ʛʽʣʴʟʘ 5 ʦʧʫʩʪʠʪʴʩʷ ʫ ʚʥʫʪʨʽʰʥʶ ʡʦʛʦ ʯʘʩʪʠʥʫ, 
ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ ʧʝʨʝʢʨʠʻʪʴʩʷ, ʧʨʦʙʢʘ ʟʚʽʣʴʥʷʻʪʴʩʷ ʽ 
ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʧʨʦʪʠʩʢʫʚʘʣʴʥʦʶ ʨʽʜʠʥʦʶ ʚ ʦʙʩʘʜʥʽ ʪʨʫʙʠ. 

ʋ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʫ ʟʚôʷʟʢʫ ʟʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 
ʩʭʝʤʠ ʦʙʚôʷʟʢʠ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʫʪʴ ʚʠʜʦʟʤʽʥʶʚʘʪʠʩʷ. ʊʘʢ, 
ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʫ ʻʤʥʽʩʪʴ, ʟʤʦʥʪʦʚʘʥʫ 
ʥʘ ʰʘʩʽ ʘʚʪʦʤʦʙʽʣʷ ʱʦ ʤʘʻ ʟʤʽʰʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ʇʝʨʰ 
ʥʽʞ ʧʦʜʘʪʠ ʨʦʟʯʠʥ ʫ ʩʚʝʨʜʣʦʚʠʥʫ, ʡʦʛʦ ʜʝʷʢʠʡ ʯʘʩ 
ʧʝʨʝʤʽʰʫʶʪʴ ʚ ʮʽʡ ʻʤʥʦʩʪʽ; ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ 
ʡʦʛʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʽ ʽʩʪʦʪʥʦ ʧʦʣʽʧʰʫʻʪʴʩʷ ʷʢʽʩʪʴ 
ʮʝʤʝʥʪʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 1.97, ʛ ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 
ʽ ʦʙʚôʷʟʢʠ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ 
ʧʦʣʝʛʰʝʥʠʤ ʪʘʤʧʦʥʘʞʥʠʭ ʨʦʟʯʠʥʦʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʜʦʜʘʪʢʦʚʦʛʦ ʙʘʢʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʝʨʚʫʘʨʘ ʜʣʷ ʚʦʜʠ 
ʻʤʥʽʩʪʶ 40 ʤ3. 

ɯʥʦʜʽ ʜʣʷ ʘʢʫʤʫʣʶʚʘʥʥʷ ʨʽʜʠʥʠ ʟʘʤʽʰʫʚʘʥʥʷ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʩʫʚʥʽ ʙʘʢʠ ʨʽʟʥʦʛʦ ʦʙôʻʤʫ (ʨʠʩ. 1.96, ʛ). 
ʇʨʠ ʨʦʙʦʪʽ ʟʘ ʮʽʻʶ ʩʭʝʤʦʶ, ʧʽʩʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʥʘʛʥʽʪʘʥʥʷ 
ʪʘʤʧʦʥʘʞʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʠ ʡʦʛʦ ʧʨʦʪʠʩʢʫʚʘʥʥʽ, ʟʤʽʰʫ-
ʚʘʣʴʥʽ ʤʘʰʠʥʠ ʡ ʦʙʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʮʝʤʝʥʪʫʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜôʻʜʥʘʥʥʽ ʽ ʚʽʜʧʨʘʚʣʝʥʽ ʥʘ ʙʘʟʫ. 

 ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ʽʟ ʟʘʣʝʞʘʣʦʛʦ ʮʝʤʝʥʪʫ 
ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʨʝʟʝʨʥʦ-ʩʪʨʫʤʠʥʥʠʡ ʤʣʠʥ, ʟôʻʜʥʘʥʠʡ 
ʟ ʦʙʣʘʜʥʘʥʥʷʤ ʟʘ ʩʭʝʤʦʶ, ʧʦʢʘʟʘʥʦʶ ʥʘ ʨʠʩ. 1.96, ʝ. 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʚʠʪʽʩʥʝʥʥʷ ʙʫʨʦʚʦʛʦ 
ʨʦʟʯʠʥʫ ʽʟ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʢʨʽʧʣʝʥʥʽ ʽ 
ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ, ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʚʧʨʦʚʘʜʞʝʥʠʡ 
ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 
ʚ ʧʨʦʮʝʩʽ ʮʝʤʝʥʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʠ ʦʩʴʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ 
ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ. ʅʘ ʨʠʩ. 1.96, ʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʢʨʝʤʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʭʦʜʞʫʚʘʥʥʷ ʢʦʣʦʥʠ ʚ ʧʨʦʮʝʩʽ ʥʘʛʥʽʪʘʥʥʷ 
ʨʦʟʯʠʥʫ ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ. 
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ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʚʽʞʠʭ ʮʝʤʝʥʪʥʠʭ ʨʦʟʯʠʥʽʚ 
ʘʥʘʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʷʤ ʛʣʠʥʠʩʪʠʭ ʨʦʟʯʠʥʽʚ. ɿʛʦʜʦʤ 
ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʟʘʛʫʩʘʻ, ʚʪʨʘʯʘʻ ʩʚʦʶ ʨʫʭʣʠʚʽʩʪʴ. ʎʝʡ 
ʧʨʦʮʝʩ, ʟʚʘʥʠʡ ʩʭʦʧʣʶʚʘʥʥʷʤ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ, 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʧʽʩʣʷ ʧʝʨʝʤʽʰʫ-
ʚʘʥʥʷ ʮʝʤʝʥʪʫ ʟ ʚʦʜʦʶ. ɺ ʢʽʥʮʽ ʩʭʦʧʣʶʚʘʥʥʷ ʨʦʟʯʠʥʫ 
ʮʝʤʝʥʪʥʘ ʤʘʩʘ ʟʤʽʮʥʶʻʪʴʩʷ ʽ ʫʪʚʦʨʶʻ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ. 
ʊʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʥʦʾ ʤʘʩʠ ʪʨʠʚʘʻ ʙʘʛʘʪʦ ʜʥʽʚ. 

ʎʝʤʝʥʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʦʾ 
ʢʦʣʦʥʠ, ʨʝʪʝʣʴʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ 
ʡʦʛʦ ʧʨʠʜʘʪʥʦʩʪʽ ʽ ʫʪʦʯʥʝʥʥʷ ʨʝʮʝʧʪʫʨʠ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ. ʗʢʽʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚ ʥʴʦʤʫ ʚʦʜʠ. ʅʘʜʣʠʰʦʢ ʚʦʜʠ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ ʧʦʨʠʩʪʦʛʦ ʽ ʥʝʤʽʮʥʦʛʦ ʮʝʤʝʥʪʥʦʛʦ 
ʢʘʤʝʥʷ. ʅʝʩʪʘʯʘ ʚʦʜʠ ʚ ʮʝʤʝʥʪʥʦʤʫ ʨʦʟʯʠʥʽ ʚʠʢʣʠʢʘʻ ʡʦʛʦ 
ʰʚʠʜʢʝ ʩʭʦʧʣʶʚʘʥʥʷ, ʱʦ ʫʪʨʫʜʥʷʻ ʧʨʦʚʝʜʝʥʥʷ 
ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʮʝʤʝʥʪʫʚʘʥʥʷ 
ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʜʦʜʘʚʘʪʠ ʚʦʜʠ 40...50 % ʚʽʜ ʚʘʛʠ 
ʮʝʤʝʥʪʫ, ʪʦʙʪʦ ʥʘ ʢʦʞʥʠʭ 100 ʪ ʮʝʤʝʥʪʫ ʧʨʠʭʦʜʠʪʴʩʷ 
40...50 ʪ ʚʦʜʠ. ɻʫʩʪʠʥʘ ʨʦʟʯʠʥʫ ʤʘʻ ʙʫʪʠ ʚ ʛʨʘʥʠʮʷʭ ʚʽʜ 
1750 ʜʦ 1950 ʢʛ/ʤ3. 

ʊʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʤʫʩʠʪʴ ʧʦʯʠʥʘʪʠʩʷ 
ʧʽʩʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʢʦʣʦʥʠ. ʏʘʩ ʮʝʤʝʥʪʫʚʘʥʥʷ ʥʝ ʤʘʻ 
ʧʝʨʝʚʠʱʫʚʘʪʠ 75 % ʚʽʜ ʪʝʨʤʽʥʫ ʧʦʯʘʪʢʫ ʪʫʞʘʚʽʥʥʷ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ. ʊʨʝʙʘ ʜʦʩʷʛʪʠ, ʱʦʙ ʨʽʟʥʠʮʷ ʚ ʯʘʩʽ ʤʽʞ 
ʧʦʯʘʪʢʦʤ ʽ ʢʽʥʮʝʤ ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʙʫʣʘ 
ʥʝʚʝʣʠʢʦʶ. 

ɼʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʪʘʤʧʦʥʘʞʥʠʡ ʮʝʤʝʥʪ: 

 - ʜʣʷ ñʭʦʣʦʜʥʠʭò ʩʚʝʨʜʣʦʚʠʥ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʙʦʾ 
ʜʦ 40 Áʉ; 

- ʜʣʷ ñʛʘʨʷʯʠʭò ʩʚʝʨʜʣʦʚʠʥ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʙʦʾ 
ʜʦ 75 Áʉ; 

- ʜʣʷ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʙʦʾ 
100...120 Áʉ.  

ʎʝʤʝʥʪ ʜʣʷ ñʭʦʣʦʜʥʠʭò ʩʚʝʨʜʣʦʚʠʥ, ʟʤʽʰʘʥʠʡ ʟ 
ʧʨʽʩʥʦʶ ʚʦʜʦʶ (50 % ʚʽʜ ʚʘʛʠ ʮʝʤʝʥʪʫ), ʤʫʩʠʪʴ ʤʘʪʠ 
ʧʦʯʘʪʦʢ ʩʭʦʧʣʶʚʘʥʥʷ ʚʽʜ 3 ʜʦ 7,5 ʛʦʜʠʥ ʟ ʯʘʩʫ ʡʦʛʦ 
ʟʘʤʽʰʫʚʘʥʥʷ, ʢʽʥʝʮʴ ʩʭʦʧʣʶʚʘʥʥʷ ï ʥʝ ʙʽʣʴʰʝ 3 ʛʦʜʠʥ ʧʽʩʣʷ 
ʧʦʯʘʪʢʫ ʩʭʦʧʣʶʚʘʥʥʷ. ʆʪʞʝ, ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ 
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ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʙʦʾ ʜʦ 40 Áʉ ʥʝʦʙʭʽʜʥʦ ʟʘʚʝʨʰʠʪʠ ʚʝʩʴ 
ʧʨʦʮʝʩ ʮʝʤʝʥʪʫʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʟʘ 2,5 ʛʦʜʠʥʠ. 

ʎʝʤʝʥʪ ʜʣʷ ñʛʘʨʷʯʠʭò ʩʚʝʨʜʣʦʚʠʥ, ʟʤʽʰʘʥʠʡ ʟ 
ʧʨʽʩʥʦʶ ʚʦʜʦʶ (50 % ʚʽʜ ʚʘʛʠ ʮʝʤʝʥʪʫ), ʤʫʩʠʪʴ ʤʘʪʠ 
ʧʦʯʘʪʦʢ ʩʭʦʧʣʶʚʘʥʥʷ ʚʽʜ 1 ʛʦʜʠʥʠ 45 ʭʚʠʣʠʥ ʜʦ 2 ʛʦʜʠʥ 45 
ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʘʤʽʰʫʚʘʥʥʷ, ʢʽʥʝʮʴ ʩʭʦʧʣʶʚʘʥʥʷ ï ʥʝ ʙʽʣʴʰʝ 
1 ʛʦʜʠʥʠ 30 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʩʭʦʧʣʶʚʘʥʥʷ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʧʨʦʮʝʩ ʮʝʤʝʥʪʫʚʘʥʥʷ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʙʦʾ ʜʦ    
75 Áʉ ʥʝʦʙʭʽʜʥʦ ʟʘʚʝʨʰʠʪʠ ʧʨʠʙʣʠʟʥʦ ʟʘ 1 ʛʦʜʠʥʫ. 

ʎʝʤʝʥʪ ʜʣʷ ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥ ʦʪʨʠʤʫʶʪʴ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʤʝʣʫ ʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʟ ʜʦʙʘʚʢʦʶ ʛʽʧʩʫ. 
ʇʦʯʘʪʦʢ ʩʭʦʧʣʶʚʘʥʥʷ ʪʘʢʦʛʦ ʮʝʤʝʥʪʫ ʤʘʻ ʥʘʩʪʫʧʘʪʠ ʟʘ 1 
ʛʦʜʠʥʫ 15 ʭʚʠʣʠʥ ʟ ʯʘʩʫ ʡʦʛʦ ʟʘʤʽʰʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ 
ʛʣʠʙʦʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʮʝʩ ʮʝʤʝʥʪʫʚʘʥʥʷ ʤʘʻ ʪʨʠʚʘʪʠ 
ʤʝʥʰʝ 1 ʛʦʜʠʥʠ. 

ɼʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʢʦʥʜʫʢʪʦʨʽʚ, ʦʢʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ 
ʪʘʤʧʦʥʘʞʥʠʭ ʚʠʜʽʚ ʮʝʤʝʥʪʫ, ʚʠʧʫʩʢʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ 
ʮʝʤʝʥʪ ʟ ʜʦʙʘʚʢʦʶ 25...30 % ʧʽʩʢʫ. ɼʣʷ ʦʩʦʙʣʠʚʠʭ ʫʤʦʚ 
ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʚʠʧʫʩʢʘʶʪʴʩʷ ʦʙʚʘʞʥʝʥʠʡ 
ʪʘʤʧʦʥʘʞʥʠʡ ʮʝʤʝʥʪ (ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʟ 
ʛʫʩʪʠʥʦʶ ʜʦ 2200 ʢʛ/ʤ3), ʚʦʣʦʢʥʠʩʪʠʡ ʪʘʤʧʦʥʘʞʥʠʡ ʮʝʤʝʥʪ 
(ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ 
ʚ ʜʫʞʝ ʧʦʨʠʩʪʽ ʧʣʘʩʪʠ), ʛʝʣʴʮʝʤʝʥʪ (ʜʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʟʦʥ 
ʧʦʛʣʠʥʘʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ) ʪʘ ʽʥ. 

ʇʽʜʛʦʪʦʚʣʝʥʠʡ ʽ ʧʝʨʝʚʽʨʝʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 
ʪʘʤʧʦʥʘʞʥʠʡ ʮʝʤʝʥʪ ʫ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʚʘʥʪʘʞʫʶʪʴ ʚ 
ʩʧʝʮʽʘʣʴʥʽ ʮʝʤʝʥʪʥʦʟʤʽʰʫʚʘʣʴʥʽ ʤʘʰʠʥʠ (ʨʠʩ. 1.99) ʽ 
ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ ʙʫʨʦʚʫ ʫʩʪʘʥʦʚʢʫ. 

ɺʦʜʥʦʯʘʩ ʥʘ ʙʫʨʦʚʫ ʧʽʜôʾʞʜʞʘʶʪʴ ʽ ʮʝʤʝʥʪʫʚʘʣʴʥʽ 
ʘʛʨʝʛʘʪʠ (ʨʠʩ. 1.100). ʎʝʤʝʥʪʫʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ ʽ ʮʝʤʝʥʪʥʦ-
ʟʤʽʰʫʚʘʣʴʥʽ ʤʘʰʠʥ ʦʙʚôʷʟʫʶʪʴʩʷ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʦʜʠʥ ʟ 
ʦʜʥʠʤ ʽ ʟ ʮʝʤʝʥʪʫʚʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ, ʚʩʪʘʥʦʚʣʝʥʦʶ ʥʘ 
ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ. 

 ʋ ʢʦʤʧʣʝʢʪ ʘʛʨʝʛʘʪʽʚ ʚʭʦʜʷʪʴ ʥʘʩʦʩʠ, ʩʧʨʦʤʦʞʥʽ 
ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʜʣʷ ʚʠʪʽʩʥʝʥʥʷ ʟ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 
ʚ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ. ʅʘ ʨʠʩ. 1.101 
ʧʦʢʘʟʘʥʦ 3D-ʤʦʜʝʣʴ ʮʝʤʝʥʪʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʎɸ-320, 
ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʨʦʙʦʯʠʭ ʨʽʜʠʥ ʧʨʠ ʢʨʽʧʣʝʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʽ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ, ʧʨʠ 
ʧʨʦʚʝʜʝʥʥʽ ʽʥʰʠʭ ʧʨʦʤʠʚʥʦ-ʧʨʦʪʠʩʢʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ 
ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. 
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ʈʠʩʫʥʦʢ 1.99 ï ʎʝʤʝʥʪʥʦʟʤʽʰʫʚʘʣʴʥʘ ʤʘʰʠʥʘ 
 

 
 

ʈʠʩʫʥʦʢ 1.100 ï ʎʝʤʝʥʪʫʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ ʎɸ-320 
 
 

 
 

ʈʠʩʫʥʦʢ 1.101 ï 3D-ʤʦʜʝʣʴ ʮʝʤʝʥʪʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʎɸ-320: 
1 ï ʙʣʦʢ ʧʦʜʘʯʽ ʚʦʜʠ; 2 ï ʤʦʥʪʘʞʥʘ ʙʘʟʘ (ʋʨʘʣ 4320-1912-40); 

3 ï ʥʘʩʦʩ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 4 ï ʤʘʥʽʬʦʣʴʜ 
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ʅʘ ʨʠʩ. 1.102 ʧʦʢʘʟʘʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ 
ʘʛʨʝʛʘʪʽʚ ʽ ʮʝʤʝʥʪʥʦ-ʟʤʽʰʫʚʘʣʴʥʠʭ ʤʘʰʠʥʠ ʙʽʣʷ ʙʫʨʦʚʦʾ 
ʫʩʪʘʥʦʚʢʠ. 

  

 
 

ʈʠʩʫʥʦʢ 1.102 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽ 
ʮʝʤʝʥʪʥʦ-ʟʤʽʰʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʙʽʣʷ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ 

 
ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʮʝʤʝʥʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʫ 

ʧʨʦʤʠʚʘʶʪʴ ʜʦ ʪʠʭ ʧʽʨ, ʜʦʢʠ ʛʫʩʪʠʥʘ ʟʘʢʘʯʘʥʦʾ ʚ ʥʝʾ ʨʽʜʠʥʠ 
ʥʝ ʩʪʘʥʝ ʨʽʚʥʦʶ ʛʫʩʪʠʥʽ ʨʽʜʠʥʠ, ʷʢʘ ʚʠʭʦʜʠʪʴ ʽʟ 
ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʩʧʦʩʦʙʠ ʮʝʤʝʥʪʫʚʘʥʥʷ 
ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ï ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʠʡ ʽ ʜʚʦʩʪʫʧʽʥʯʘʩʪʠʡ. 

ʆʜʥʦʩʪʫʧʽʥʯʘʩʪʠʡ ʩʧʦʩʽʙ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ 
ʢʦʣʦʥ (ʨʠʩ. 1.103) ʧʦʣʷʛʘʻ ʚ ʪʘʢʠʭ ʜʽʷʭ. ɼʦ ʥʘʛʥʽʪʘʥʥʷ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ ʦʧʫʩʢʘʶʪʴ ʥʠʞʥʶ 
ʮʝʤʝʥʪʫʚʘʣʴʥʫ ʧʨʦʙʢʫ (ʨʠʩ. 1.103, ʘ), ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ 
ʚʽʜʜʽʣʝʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ 
ʢʦʣʦʥʽ. ʅʠʞʥʷ ʧʨʦʙʢʘ 2 (ʨʠʩ. 1.103, ʘ) ʤʘʻ ʦʪʚʽʨ, ʧʝʨʝʢʨʠʪʠʡ 
ʛʫʤʦʚʦʶ ʧʝʨʝʛʦʨʦʜʢʦʶ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ ʢʦʣʦʥʫ ʥʘʛʚʠʥʯʫʶʪʴ 
ʛʦʣʦʚʢʫ 1 ʟ ʚʝʨʭʥʴʦʶ ʮʝʤʝʥʪʫʚʘʣʴʥʦʶ ʧʨʦʙʢʦʶ (ʨʠʩ. 1.103, 
ʙ), ʷʢʘ ʥʝ ʤʘʻ ʥʘʩʢʨʽʟʥʦʛʦ ʦʪʚʦʨʫ. ʇʦʪʽʤ ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ 
ʟʘʢʘʯʫʶʪʴ ʚ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ. ʇʦʪʨʽʙʥʠʡ ʦʙôʻʤ ʮʴʦʛʦ 
ʨʦʟʯʠʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦʙ ʧʽʩʣʷ ʮʝʤʝʥʪʫʚʘʥʥʷ ʚ 
ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ ʟʘʣʠʰʠʣʘʩʷ ʥʝʚʝʣʠʢʘ ʧʦʨʮʽʷ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ (ʮʝʤʝʥʪʥʠʡ ʩʪʘʢʘʥ), ʘ ʟʘ ʦʙʩʘʜʥʦʶ ʢʦʣʦʥʦʶ 
ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʧʽʜʥʷʚʩʷ ʥʘ ʟʘʜʘʥʫ ʚʠʩʦʪʫ. 
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                   ʘ         ʙ            ʚ   ʛ 
 

ʈʠʩʫʥʦʢ 1.103 ï ʉʪʘʜʽʾ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʮʝʤʝʥʪʫʚʘʥʥʷ: 
1 ï ʛʦʣʦʚʢʘ; 2 ï ʥʠʞʥʷ ʧʨʦʙʢʘ; 3 ï ʫʧʦʨʥʝ ʢʽʣʴʮʝ; 4 ï ʚʝʨʭʥʷ 

ʧʨʦʙʢʘ; 5 ï ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ 
 

 
 

 ʘ                                    ʙ 
 

ʈʠʩʫʥʦʢ 1.104 ï ʎʝʤʝʥʪʫʚʘʣʴʥʽ ʧʨʦʙʢʠ ʜʣʷ  
ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʮʝʤʝʥʪʫʚʘʥʥʷ:  
ʘ ï ʥʠʞʥʷ ʧʨʦʙʢʘ; ʙ ï ʚʝʨʭʥʷ ʧʨʦʙʢʘ 
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ʇʽʩʣʷ ʥʘʛʥʽʪʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʚ ʦʙʩʘʜʥʫ 
ʢʦʣʦʥʫ ʧʨʦʰʪʦʚʭʫʶʪʴ ʚʝʨʭʥʶ (ʙʝʟ ʦʪʚʦʨʫ) ʮʝʤʝʥʪʫʚʘʣʴʥʫ 
ʧʨʦʙʢʫ 4 (ʨʠʩ. 1.104, ʙ) ʽ ʩʣʽʜʦʤ ʟʘ ʥʝʶ ʧʨʦʢʘʯʫʶʪʴ 
ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ. ʗʢ ʪʽʣʴʢʠ ʥʠʞʥʷ ʧʨʦʙʢʘ ʜʦʩʷʛʥʝ  
ʫʧʦʨʥʦʛʦ  ʢʽʣʴʮʷ  (ʜʠʚ. ʨʠʩ. 1.103, ʚ), ʚʦʥʘ ʟʫʧʠʥʠʪʴʩʷ. ʊʠʩʢ 
ʥʘʜ ʧʨʦʙʢʦʶ ʧʽʜʚʠʱʠʪʴʩʷ ʽ ʛʫʤʦʚʘ ʧʝʨʝʛʦʨʦʜʢʘ ʨʦʟʽʨʚʝʪʴʩʷ. 

ʇʨʠ ʜʘʣʴʰʦʤʫ ʥʘʛʥʽʪʘʥʥʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ ʢʦʣʦʥʫ 
ʚʝʨʭʥʷ ʧʨʦʙʢʘ ʧʽʜʽʡʜʝ ʜʦ ʥʠʞʥʴʦʾ ʽ ʟʘʢʨʠʻ ʦʪʚʽʨ ʚ ʥʽʡ (ʜʠʚ. 
ʨʠʩ. 1.103, ʛ). ɺʠʥʠʢʥʝ ʛʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ. ʄʘʥʦʤʝʪʨ ʥʘ 
ʮʝʤʝʥʪʫʚʘʣʴʥʽʡ ʛʦʣʦʚʮʽ ʟʘʬʽʢʩʫʻ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ. 
ʇʽʩʣʷ ʮʴʦʛʦ ʢʨʘʥʠ ʮʝʤʝʥʪʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ ʟʘʢʨʠʚʘʶʪʴ ʽ 
ʩʚʝʨʜʣʦʚʠʥʫ ʟʘʣʠʰʘʶʪʴ ʚ ʩʧʦʢʦʾ ʥʘ 16 ʛʦʜʠʥ ʜʣʷ ʪʫʞʘʚʽʥʥʷ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʟʘ ʢʦʥʜʫʢʪʦʨʦʤ ʽ ʥʘ 24 ʛʦʜʠʥʠ ʜʣʷ 
ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʟʘ ʧʨʦʤʽʞʥʦʶ ʽ ʝʢʩʧʣʫ-
ʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʘʤʠ. 

ʇʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʚ ʛʣʠʙʦʢʠʭ 
ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʢʘʯʫʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ ʽ ʧʨʦʪʠʩʢʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟʘ ʦʙʤʝʞʝʥʠʡ ʯʘʩ, ʢʦʪʨʠʡ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʨʤʽʥʦʤ ʧʦʯʘʪʢʫ ʩʭʦʧʣʶʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ   ʮʝʤʝʥʪʫʚʘʥʥʷ, 
ʧʨʠ ʷʢʦʤʫ ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʟʘʢʘʯʫʻʪʴʩʷ ʚ ʢʦʣʦʥʫ ʽ 
ʧʨʦʪʠʩʢʫʻʪʴʩʷ ʚ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʜʚʦʤʘ ʧʦʨʮʽʷʤʠ. ʇʝʨʰʘ 
ʧʦʨʮʽʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʦʪʠʩʢʫʻʪʴʩʷ ʟʘ ʢʦʣʦʥʫ ʢʨʽʟʴ 
ʙʘʰʤʘʢ, ʘ ʜʨʫʛʘ ï ʢʨʽʟʴ ʦʪʚʦʨʠ ʚ ʟʘʣʠʚʘʣʴʥʽʡ ʤʫʬʪʽ, 
ʚʩʪʘʥʦʚʣʝʥʽʡ ʚ ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 
ʙʘʰʤʘʢʘ. 

ɿʘʣʠʚʘʣʴʥʽ ʤʫʬʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. 
ʆʜʥʘ ʟ ʥʠʭ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.105. 

ʆʙʩʘʜʥʽ ʪʨʫʙʠ ʟʛʚʠʥʯʫʶʪʴʩʷ ʦʜʥʘ ʟ ʦʜʥʽʻʶ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʦʜʦʚʞʝʥʦʾ ʤʫʬʪʠ 4 ʟ ʦʪʚʦʨʘʤʠ 1. ɺʩʝʨʝʜʠʥʫ 
ʤʫʬʪʠ ʚʩʪʘʚʣʝʥʠʡ ʧʝʨʝʩʫʚʥʠʡ ʮʠʣʽʥʜʨ 2, ʪʠʤʯʘʩʦʚʦ 
ʟʘʢʨʽʧʣʝʥʠʡ ʤʽʜʥʠʤʠ ʰʧʠʣʴʢʘʤʠ 5. ʅʘ ʥʠʞʥʴʦʤʫ ʢʽʥʮʽ 
ʧʝʨʝʩʫʚʥʦʛʦ ʮʠʣʽʥʜʨʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫʧʦʨʥʝ ʢʽʣʴʮʝ 3. 

  

 
 

ʈʠʩʫʥʦʢ 1.105 ï ɿʘʣʠʚʘʣʴʥʘ ʤʫʬʪʘ ʜʣʷ ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʛʦ 
ʮʝʤʝʥʪʫʚʘʥʥʷ: 1ï ʦʪʚʦʨʠ; 2 ï ʧʝʨʝʩʫʚʥʠʡ ʮʠʣʽʥʜʨ; 3 ï ʫʧʦʨʥʝ 

ʢʽʣʴʮʝ; 4 ï ʧʦʜʦʚʞʝʥʘ ʤʫʬʪʘ; 5 ï ʤʽʜʥʘ ʰʧʠʣʴʢʘ 
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   ʘ  ʙ ʚ 

ʈʠʩʫʥʦʢ 1.106 ï ʉʭʝʤʘ 

ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʮʝʤʝʥʪʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ: 

1 ï ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ;  

2 ï ʧʨʦʪʠʩʢʫʚʘʣʴʥʘ ʨʽʜʠʥʘ 

 

 
 
 
ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʣʠʚʘʣʴʥʦʾ ʤʫʬʪʠ ʩʫʪʴ 

ʩʧʦʩʦʙʫ ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʛʦ ʮʝʤʝʥʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʘʢʠʭ 
ʜʽʷʭ. ʆʙʩʘʜʥʫ ʢʦʣʦʥʫ ʟ ʙʘʰʤʘʢʦʤ, ʙʘʰʤʘʯʥʠʤ ʧʘʪʨʫʙʢʦʤ, 
ʟʚʦʨʦʪʥʠʤ ʢʣʘʧʘʥʦʤ (ʷʢʱʦ ʚʽʥ ʥʝʦʙʭʽʜʥʠʡ) ʽ ʟʘʣʠʚʘʣʴʥʦʶ 
ʤʫʬʪʦʶ ʩʧʫʩʢʘʶʪʴ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. ʇʽʩʣʷ ʧʽʜʛʦʪʦʚʢʠ 
ʩʚʝʨʜʣʦʚʠʥʠ ʜʦ ʮʝʤʝʥʪʫʚʘʥʥʷ ʚ ʥʝʾ ʟʘʢʘʯʫʶʪʴ ʧʝʨʰʽ ʧʦʨʮʽʾ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʽ ʧʨʦʪʠʩʢʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʘ ʧʦʪʽʤ 
ʩʧʫʩʢʘʶʪʴ ʥʠʞʥʶ ʮʝʤʝʥʪʫʚʘʣʴʥʫ ʧʨʦʙʢʫ (ʨʠʩ. 1.106, ʘ). 

ɿʘ ʥʠʞʥʴʦʶ ʧʨʦʙʢʦʶ ʟʘʢʘʯʫʶʪʴ ʜʨʫʛʫ ʧʦʨʮʽʶ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʽ ʩʧʫʩʢʘʶʪʴ ʜʨʫʛʫ (ʚʝʨʭʥʶ) 
ʮʝʤʝʥʪʫʚʘʣʴʥʫ ʧʨʦʙʢʫ. ʇʦʪʽʤ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʟʘʢʘʯʫʶʪʴ 
ʜʨʫʛʫ ʧʦʨʮʽʶ ʧʨʦʪʠʩʢʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ (ʨʠʩ. 1.106, ʙ). ɺ 
ʧʨʦʮʝʩʽ ʥʘʛʥʽʪʘʥʥʷ ʨʽʜʠʥʠ ʧʝʨʰʘ (ʥʠʞʥʷ) ʧʨʦʙʢʘ ʜʦʭʦʜʠʪʴ 
ʜʦ ʫʧʦʨʥʦʛʦ ʢʽʣʴʮʷ 3 (ʜʠʚ. ʨʠʩ. 1.105) ʚ ʟʘʣʠʚʘʣʴʥʽʡ ʤʫʬʪʽ, 
ʩʽʜʘʻ ʥʘ ʥʴʦʛʦ ʽ ʚʽʜʨʽʟʫʻ ʤʽʜʥʽ ʰʧʠʣʴʢʠ 5. ʇʝʨʝʩʫʚʥʠʡ 
ʮʠʣʽʥʜʨ ʟʚʽʣʴʥʷʻʪʴʩʷ, ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʫʧʦʨʫ ʚʥʠʟ ʽ 
ʚʽʜʢʨʠʚʘʻ ʦʪʚʦʨʠ 1 ʚ ʧʦʜʦʚʞʝʥʽʡ ʤʫʬʪʽ 4. ɼʦ ʮʴʦʛʦ ʯʘʩʫ 
ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʪʠʩʢʫʚʘʥʥʷ ʚ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʢʨʽʟʴ 
ʙʘʰʤʘʢ ʢʦʣʦʥʠ ʧʝʨʰʦʾ (ʥʠʞʥʴʦʾ) ʧʦʨʮʽʾ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ ʽ ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʪʽʩʥʝʥʥʷ ʟʘ ʢʦʣʦʥʫ ʢʨʽʟʴ ʦʪʚʦʨʠ ʚ 
ʟʘʣʠʚʘʣʴʥʽʡ ʤʫʬʪʽ ʜʨʫʛʦʾ (ʚʝʨʭʥʴʦʾ) ʧʦʨʮʽʾ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ. ʇʨʦʪʠʩʢʫʚʘʥʥʷ ʟʘ ʢʦʣʦʥʫ ʜʨʫʛʦʾ ʧʦʨʮʽʾ ʮʝʤʝʥʪʥʦʛʦ 
ʨʦʟʯʠʥʫ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʦʩʘʜʢʦʶ ʚʝʨʭʥʴʦʾ ʧʨʦʙʢʠ ʥʘ ʥʠʞʥʶ 
(ʨʠʩ. 1.106, ʚ). 
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ʇʽʩʣʷ ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʨʦʟʙʫʨʶʶʪʴ 
ʦʙʠʜʚʽ ʧʨʦʙʢʠ ʚ ʟʘʣʠʚʘʣʴʥʽʡ ʤʫʬʪʽ ʽ, ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ, 
ʨʦʟʙʫʨʶʶʪʴ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʽ ʮʝʤʝʥʪʥʠʡ ʩʪʘʢʘʥ ʚ ʥʠʞʥʽʡ 
ʯʘʩʪʠʥʽ ʢʦʣʦʥʠ. 

ɼʚʦʩʪʫʧʽʥʯʘʩʪʠʡ ʤʝʪʦʜ ʮʝʤʝʥʪʫʚʘʥʥʷ ï ʮʝ ʤʝʪʦʜ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʭ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ ʧʨʦʙʦʢ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ 
ʜʨʫʛʫ ʧʦʨʮʽʶ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ. 

ɯʥʦʜʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʦʩʪʫʧʽʥʯʘʩʪʝ ʮʝʤʝʥʪʫʚʘʥʥʷ ʟ 
ʯʦʪʠʨʤʘ ʧʨʦʙʢʘʤʠ, ʢʦʣʠ ʢʦʞʥʘ ʧʘʨʘ ʧʨʦʙʦʢ ʦʙʤʝʞʫʻ ʦʙʠʜʚʽ 
ʧʦʨʮʽʾ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 
ʮʝʤʝʥʪʫʚʘʥʥʷ ʘʥʘʣʦʛʽʯʥʠʡ ʦʧʠʩʘʥʦʤʫ ʤʝʪʦʜʫ. 

ʇʨʠ ʜʚʦʩʪʫʧʽʥʯʘʩʪʦʤʫ ʮʝʤʝʥʪʫʚʘʥʥʽ ʟ ʯʦʪʠʨʤʘ 
ʧʨʦʙʢʘʤʠ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʦʙʣʘʜʥʫʻʪʴʩʷ ʪʘʢ, 
ʷʢ ʽ ʧʨʠ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʦʤʫ ʮʝʤʝʥʪʫʚʘʥʥʽ. 

ʆʧʠʩʘʥʽ ʤʝʪʦʜʠ ʮʝʤʝʥʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʢʨʠʪʪʷ ʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ ʟʘʪʨʫʙʥʦʛʦ 
ʧʨʦʩʪʦʨʫ ʚʽʜ ʙʘʰʤʘʢʘ ʢʦʣʦʥʠ ʽ ʚʠʱʝ, ʟʘʜʦʚʦʣʴʥʷʶʪʴ 
ʫʤʦʚʘʤ ʮʝʤʝʥʪʫʚʘʥʥʷ ʢʦʥʜʫʢʪʦʨʽʚ ʽ ʧʨʦʤʽʞʥʠʭ ʢʦʣʦʥ, ʘʣʝ 
ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʮʝʤʝʥʪʫʚʘʥʥʽ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʢʦʣʦʥ. 

ɯʥʦʜʽ ʜʦʮʽʣʴʥʦ ʥʝ ʮʝʤʝʥʪʫʚʘʪʠ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ, 
ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʨʦʪʠ ʥʘʬʪʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ, ʘ ʟʜʽʡʩʥʶʚʘʪʠ 
ʧʽʜʡʦʤ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘʜ ʡʦʛʦ ʧʦʢʨʽʚʣʝʶ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʘʥʞʝʪʥʝ 
ʮʝʤʝʥʪʫʚʘʥʥʷ. ʇʨʠ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʥʠʞʥʷ ʯʘʩʪʠʥʘ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, ʜʦʚʞʠʥʘ ʷʢʦʾ ʜʦʨʽʚʥʶʻ ʪʦʚʱʠʥʽ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʬʦʨʦʚʘʥʠʭ 
ʦʙʩʘʜʥʠʭ ʪʨʫʙ. 

ʅʘʜ ʧʝʨʬʦʨʦʚʘʥʦʶ ʜʽʣʷʥʢʦʶ ʚ ʢʦʣʦʥʽ ʚʩʪʘʥʦʚʣʶʶʪʴ 
ʧʨʷʤʠʡ ʢʣʘʧʘʥ, ʘ ʪʨʦʭʠ ʚʠʱʝ ï ʩʧʝʮʽʘʣʴʥʫ ʟʘʣʠʚʘʣʴʥʫ 
ʤʫʬʪʫ. 

ɿʦʚʥʽ, ʜʝʱʦ ʚʠʱʝ ʟʘ ʧʨʷʤʠʡ ʢʣʘʧʘʥ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 
ʙʨʝʟʝʥʪʦʚʘ ʤʘʥʞʝʪʘ, ʷʢʘ ʧʨʠ ʚʠʪʽʩʥʝʥʥʽ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ 
ʟ ʢʦʣʦʥʠ ʢʨʽʟʴ ʦʪʚʦʨʠ ʚ ʟʘʣʠʚʘʣʴʥʽʡ ʤʫʬʪʽ ʧʨʠʪʠʩʢʘʻʪʴʩʷ 
ʱʽʣʴʥʦ ʜʦ ʩʪʽʥʢʠ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʨʫʭʫ 
ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʟʘʪʨʫʙʥʠʤ ʧʨʦʩʪʦʨʦʤ ʚʥʠʟ. 

  
 
 

1.9 ɿɸʂɯʅʏɽʅʅʗ ʉɺɽʈɼʃʆɺʀʅ 
 

ʄʽʞ ʙʫʨʽʥʥʷʤ ʽ ʚʚʝʜʝʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʽʣʠʡ ʨʷʜ ʨʦʙʽʪ, ʱʦ 
ʦʙôʻʜʥʫʶʪʴʩʷ ʧʦʥʷʪʪʷʤ ʟʘʢʽʥʯʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ: 
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- ʙʫʨʽʥʥʷ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʛʦʨʠʟʦʥʪʽ; 
- ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ; 
- ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ; 
- ʦʙʣʘʜʥʘʥʥʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ; 
- ʩʧʦʣʫʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʟ ʧʣʘʩʪʦʤ 

(ʧʝʨʬʦʨʘʮʽʷ); 
- ʚʠʢʣʠʢ ʧʨʠʪʦʢʫ ʥʘʬʪʠ, ʛʘʟʫ ʘʙʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ ʟ 

ʧʣʘʩʪʘ ʽ ʟʜʘʯʘ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 
ɺʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʨʦʙʽʪ 

ʟʘʣʝʞʠʪʴ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʾʾ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ 
ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʽʦʜʫ ʧʨʠ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

 
 

1.9.1 ɹʫʨʽʥʥʷ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʛʦʨʠʟʦʥʪʽ 
 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʦʩʚʦʻʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 
ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʧʦʨʫʰʝʥʥʷ 
ʢʦʣʝʢʪʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʦʥʦʩʥʠʭ ʘʙʦ ʛʘʟʦʥʦʩʥʠʭ 
ʧʣʘʩʪʽʚ. ʊʦʜʽ ʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ ʧʽʩʣʷ ʾʭ ʨʦʟʙʫʨʶʚʘʥʥʷ 
ʙʫʜʫʪʴ ʤʘʡʞʝ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽ ʟ ʥʠʭ ʧʽʜ ʯʘʩ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ 
ʢʽʣʴʢʽʩʪʴ ʥʘʬʪʠ, ʛʘʟʫ ʘʙʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ. ʊʦʤʫ ʧʝʨʝʜ 
ʨʦʟʢʨʠʪʪʷʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʤʘʶʪʴ ʙʫʪʠ ʨʝʪʝʣʴʥʦ 
ʚʠʚʯʝʥʽ ʧʨʠʯʠʥʠ ʤʦʞʣʠʚʠʭ ʧʦʨʫʰʝʥʴ ʢʦʣʝʢʪʦʨʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʘ. 

ʇʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʩʪʘ ʙʘʛʘʪʦ ʽ ʚʩʽ 
ʚʦʥʠ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ï 
ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʧʣʘʩʪ ʯʫʞʦʨʽʜʥʠʭ ʨʽʜʠʥ ʽ ʯʘʩʪʠʥʦʢ ʧʦʨʦʜʠ 
(ʥʘʡʯʘʩʪʽʰʝ ʟ ʧʨʦʤʠʚʥʦʛʦ ʨʦʟʯʠʥʫ). 

ʇʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʘ ʧʨʦʤʠʚʥʘ 
ʨʽʜʠʥʘ, ʱʦʙ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʾʾ ʩʪʦʚʧʘ ʙʫʚ ʙʽʣʴʰʠʡ ʟʘ 
ʪʠʩʢ ʫ ʧʣʘʩʪ.̔ ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʷʢʘ 
ʤʘʻ ʚ ʦʩʥʦʚʽ ʚʦʜʫ, ʦʩʪʘʥʥʷ ʟʘʚʞʜʠ ʬʽʣʴʪʨʫʚʘʪʠʤʝʪʴʩʷ ʚ 
ʧʣʘʩʪ. ʂʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʬʽʣʴʪʨʫʻʪʴʩʷ, ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ 
ʚʦʜʦʚʽʜʜʘʯʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʟ ʥʝʶ 
ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʩʪʫʧʝʥʷ ʜʨʝʥʫʚʘʪʦʩʪʽ ʧʣʘʩʪʽʚ ʽ 
ʨʽʟʥʠʮʽ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʽ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʽʚ. 

ʏʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʰʢʽʜʣʠʚʠʡ 
ʚʧʣʠʚ ʚʦʜʠ ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʚʠʙʽʡʥʦʾ ʟʦʥʠ ʽ ʥʘ ʧʨʦʮʝʩ 
ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɿʤʝʥʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʚʠʙʽʡʥʦʾ ʟʦʥʠ ʚʥʘʩʣʽʜʦʢ 
ʧʦʧʘʜʘʥʥʷ ʚ ʧʣʘʩʪ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ. 

ʇʝʨʰʦʶ ʟ ʧʨʠʯʠʥ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ 
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ʢhʽʜʣʠʚʠʡ ʚʧʣʠʚ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʩʢʫ ʚ ʧʦʨʘʭ ʧʣʘʩʪʘ ʧʨʠ 
ʧʨʦʥʠʢʥʝʥʥʽ ʚ ʥʠʭ ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʟ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʦʜʠ 
ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʚʠʙʽʡʥʦʾ ʟʦʥʠ. ɺʦʜʘ, ʷʢʘ ʧʨʦʥʠʢʣʘ ʚ ʧʣʘʩʪ, 
ʩʪʚʦʨʶʻ ʢʘʧʽʣʷʨʥʠʡ ʪʠʩʢ, ʷʢʠʡ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʤ ʃʘʧʣʘʩʘ 
ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʠʡ ʧʦʚʝʨʭʥʝʚʦʤʫ ʥʘʪʷʛʫ ʽ ʦʙʝʨʥʝʥʦ-
ʧʨʦʧʦʨʮʽʡʥʠʡ ʜʦ ʨʘʜʽʫʩʘ ʢʘʧʽʣʷʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ ʧʦʨʠʩʪʠʭ 
ʢʘʥʘʣʘʭ, ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʷʢʠʭ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ 
ʨʘʭʫʥʦʢ ʚʽʜʢʣʘʜʝʥʥʷ ʥʘ ʾʭ ʩʪʽʥʢʘʭ ʧʣʽʚʦʢ ʽ ʢʨʘʧʝʣʴʦʢ ʚʦʜʠ, 
ʩʪʚʦʨʶʶʪʴʩʷ ʟʥʘʯʥʽ ʢʘʧʽʣʷʨʥʽ ʩʠʣʠ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʘʢʠʭ 
ʢʨʘʧʝʣʴ ʚ ʧʦʨʘʭ ʧʣʘʩʪʘ ʙʘʛʘʪʦ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʾʭ ʚʧʣʠʚ ʥʘ 
ʭʽʜ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʥʘ ʜʘʣʴʰʫ ʨʦʙʦʪʫ ʧʣʘʩʪʘ. 

ʇʨʠ ʚʠʪʽʩʥʝʥʥʽ ʚʦʜʠ ʟ ʧʣʘʩʪʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʥʘʡʯʘʩʪʽʰʝ ʧʦʪʨʽʙʥʠʡ ʪʠʩʢ, ʤʝʥʰʠʡ ʟʘ ʪʠʩʢ ʫ ʧʣʘʩʪʽ. ʇʨʦʪʝ 
ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʩʧʦʯʘʪʢʫ ʟʚʽʣʴʥʷʶʪʴʩʷ ʚʽʜ 
ʚʦʜʠ ʰʠʨʦʢʽ ʧʦʨʠʩʪʽ ʢʘʥʘʣʠ, ʘ ʚʫʞʯʽ ʟʘʣʠʰʘʶʪʴʩʷ 
ʟʘʧʦʚʥʝʥʠʤʠ ʚʦʜʦʶ. ʅʘʧʝʚʥʦ, ʥʘʬʪʘ, ʚʠʙʠʨʘʶʯʠ ʰʣʷʭ 
ʥʘʡʤʝʥʰʦʛʦ ʦʧʦʨʫ, ʨʫʭʘʪʠʤʝʪʴʩʷ ʟʚʽʣʴʥʝʥʠʤʠ ʚʽʜ ʚʦʜʠ 
ʰʠʨʦʢʠʤʠ ʧʦʨʠʩʪʠʤʠ ʢʘʥʘʣʘʤʠ. ɺʫʟʴʢʠʤʠ ʞ ʢʘʥʘʣʘʤʠ, ʷʢʽ 
ʟʘʣʠʰʠʣʠʩʷ ʟʘʧʦʚʥʝʥʠʤʠ ʚʦʜʦʶ, ʥʘʬʪʘ ʪʘʢ ʽ ʥʝ 
ʨʫʭʘʪʠʤʝʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʦʛʦ 
ʚʠʜʘʣʝʥʥʷ ʟ ʧʣʘʩʪʘ ʚʦʜʠ, ʷʢʘ ʬʽʣʴʪʨʫʻʪʴʩʷ, ʽ ʢʘʥʘʣʠ 
ʥʝʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠʩʷ ʟʘʢʨʠʪʠʤʠ ʜʣʷ 
ʧʨʠʪʦʢʫ ʥʘʬʪʠ. ʋ ʚʠʙʽʡʥʽʡ ʟʦʥʽ ʥʘʚʢʦʣʦ ʩʚʝʨʜʣʦʚʠʥʠ 
ʫʪʚʦʨʶʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʡ ʚʦʜʥʠʡ ʙʘʨôʻʨ, ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ 
ʧʨʦʭʦʜʞʝʥʥʶ ʥʘʬʪʠ ʢʘʥʘʣʘʤʠ ʧʣʘʩʪʘ. 

ɼʨʫʛʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʚʠʙʽʡʥʦʾ 
ʟʦʥʠ, ʚʥʘʩʣʽʜʦʢ ʧʦʧʘʜʘʥʥʷ ʚ ʧʣʘʩʪ ʚʦʜʠ, ʚʚʘʞʘʶʪʴ 
ʥʘʙʫʭʘʥʥʷ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ, ʥʘʷʚʥʠʭ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ 
ʧʣʘʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʘ ʟʘʢʫʧʦʨʢʘ ʧʦʨ ʽ, 
ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʧʣʘʩʪʘ. 

ʊʨʝʪʴʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʧʣʘʩʪʘ, ʱʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʧʣʘʩʪ 
ʚʽʜʬʽʣʴʪʨʦʚʘʥʦʾ ʟ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚʦʜʠ, ʻ ʫʪʚʦʨʝʥʥʷ 
ʦʩʘʜʽʚ ʫ ʚʠʙʽʡʥʽʡ ʟʦʥʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ 
ʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ ʚʦʜʘʭ ʧʣʘʩʪʽʚ, ʟ 
ʨʦʟʯʠʥʥʠʤʠ ʩʦʣʷʤʠ, ʟʘʚʞʜʠ ʥʘʷʚʥʠʤʠ ʫ ʚʽʜʬʽʣʴʪʨʦʚʘʥʽʡ 
ʚʦʜʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ ʦʩʘʜ ʚʠʧʘʜʘʶʪʴ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʷʢʽ 
ʟʘʢʫʧʦʨʶʶʪʴ ʧʦʨʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʽ ʧʦʛʽʨʰʫʶʪʴ ʡʦʛʦ 
ʢʦʣʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʫʩʫʥʫʪʠ ʚʩʽ ʧʨʠʯʠʥʠ, ʷʢʽ 
ʚʠʢʣʠʢʘʶʪʴ ʧʦʛʽʨʰʝʥʥʷ ʢʦʣʝʢʪʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ. ʇʨʦʪʝ 
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ʟʤʝʥʰʠʪʠ ʾʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʣʘʩʪ ʤʦʞʥʘ ʰʣʷʭʦʤ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ: 

- ʧʨʠ ʨʦʟʙʫʨʶʚʘʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʪʨʝʙʘ 
ʟʥʠʞʫʚʘʪʠ ʧʨʦʪʠʪʠʩʢ ʥʘ ʧʣʘʩʪ ʜʦ ʤʽʥʽʤʘʣʴʥʦ ʙʝʟʧʝʯʥʦʛʦ 
ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʜʦ ʪʘʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʥʝ ʤʦʞʝ 
ʙʫʪʠ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʫʚʘʥʥʷ; 

- ʙʫʨʽʥʥʷ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʧʣʘʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʩʪʘ, 
ʩʧʫʩʢ ʽ ʮʝʤʝʥʪʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʤʘʶʪʴ 
ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʚʠʜʢʦ, ʟʘ ʥʘʧʝʨʝʜ ʩʢʣʘʜʝʥʠʤ ʧʣʘʥʦʤ, ʱʦ 
ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʧʨʦʤʠʚʥʘ ʨʽʜʠʥʘ 
ʢʦʥʪʘʢʪʫʻ ʽʟ ʩʪʽʥʢʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ʚʠʙʽʡʥʽʡ ʟʦʥʽ; 

- ʧʨʠ ʨʦʟʢʨʠʪʪʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʪʨʝʙʘ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ, ʷʢʠʡ ʤʘʻ 
ʤʽʥʽʤʘʣʴʥʫ ʚʦʜʦʚʽʜʜʘʯʫ ʘʙʦ ʧʨʦʤʠʚʥʽ ʨʽʜʠʥʠ ʥʘ 
ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʦʩʥʦʚʽ; 

- ʥʘ ʨʦʜʦʚʠʱʘʭ ʽʟ ʩʧʨʠʷʪʣʠʚʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ 
ʫʤʦʚʘʤʠ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʠ ʨʦʟʙʫʨʶʚʘʥʥʽ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʧʨʦʜʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʽʪʨʷʤ 
ʘʙʦ ʛʘʟʦʤ. 

 
 
1.9.2 ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 
 

ʂʦʣʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʽ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʤʦʞʫʪʴ 
ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʜʦʩʣʽʜʥʠʭ 
ʨʦʙʽʪ, ʦʙôʻʤ ʷʢʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥʘʭ ʨʽʟʥʠʡ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʚ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘʡʯʘʩʪʽʰʝ ʦʙʤʝʞʫʶʪʴʩʷ 
ʚʠʚʯʝʥʥʷʤ ʰʣʘʤʫ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʢʠʭ ʛʝʦʬʽʟʠʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʽʣʷʭ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʽ ʘʟʠʤʫʪʘ 
ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʦʪʫʞʥʦʩʪʽ ʽ ʽʥʪʝʨʚʘʣʫ ʟʘʣʷʛʘʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʡʦʛʦ ʧʦʨʠʩʪʦʩʪʽ, ʧʨʦʥʠʢʥʦʩʪʽ. 

ʋ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʜʫʢʪʠʚʥʽ 
ʛʦʨʠʟʦʥʪʠ ʚʠʚʯʘʶʪʴʩʷ ʜʝʪʘʣʴʥʽʰʝ ʽ ʪʦʤʫ ʢʦʤʧʣʝʢʩ 
ʜʦʩʣʽʜʞʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʈʦʟʙʫʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʛʦʨʠʟʦʥʪʫ ʚ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʨʦʚʦʜʠʪʴʩʷ 
ʪʽʣʴʢʠ ʢʦʣʦʥʢʦʚʠʤʠ ʜʦʣʦʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘ ʟʨʘʟʢʘʤʠ 
ʢʝʨʥʘ ʦʪʨʠʤʘʪʠ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʘ, 
ʡʦʛʦ ʣʽʪʦʣʦʛʽʯʥʽ ʽ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ʇʽʩʣʷ ʨʦʟʙʫʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 
ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʥʠʡ ʦʙʩʷʛ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ. 

ʇʨʦʪʝ ʛʝʦʣʦʛʽʯʥʽ ʽ ʛʝʦʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ 
ʧʨʦʤʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ, ʦʩʢʽʣʴʢʠ 
ʚʦʥʠ ʥʝ ʜʘʶʪʴ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʬʪʦʚʽʜʜʘʯʫ 
(ʛʘʟʦʢʦʥʜʝʥʩʘʪʦʚʽʜʜʘʯʫ) ʧʣʘʩʪʘ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʽʣʴʢʠ ʜʘʥʽ, 
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʽʥʪʝʨʚʘʣʽʚ, ʷʢʽ 
ʧʽʜʣʷʛʘʶʪʴ ʚʠʧʨʦʙʫʚʘʥʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 
ʤʝʭʘʥʽʟʤʽʚ ï ʚʠʧʨʦʙʫʚʘʯʽʚ ʧʣʘʩʪʽʚ. 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʠʧʨʦʙʫʚʘʯʽ ʧʣʘʩʪʽʚ ʨʽʟʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʘʣʝ ʚʩʽ ʚʦʥʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʣʠʢʫ ʧʨʠʪʦʢʫ 
ʥʘʬʪʠ ʟ ʧʣʘʩʪʘ ʧʽʜ ʜʽʻʶ ʨʽʟʢʦʛʦ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ 
ʧʣʘʩʪ ï ʙʫʨʠʣʴʥʘ ʢʦʣʦʥʘ. 

ʅʘ ʨʠʩ. 1.107 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʚʠʧʨʦʙʫʚʘʯʘ ʧʣʘʩʪʽʚ (ʢʦʤʧʣʝʢʪ 
ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ɻʨʦʟʥʝʥʩʴʢʦʛʦ ʽ 

ʈʠʩʫʥʦʢ 1.107 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ 
ʩʚʝʨʜʣʦʚʠʥʽ ʚʠʧʨʦʙʫʚʘʯʘ ʧʣʘʩʪʽʚ 
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ʋʬʠʤʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʽʚ), ʷʢʠʡ 
ʩʧʫʩʢʘʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ ʙʫʨʠʣʴʥʽʡ ʢʦʣʦʥʽ. 

ʄʽʞ ʟʘʛʣʫʰʢʦʶ 1 ʽ ʬʽʣʴʪʨʦʤ 4, ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ 
ʨʦʟʤʽʱʝʥʽ ʤʘʥʦʤʝʪʨʠ 3, ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ 2. 
ɼʦʚʞʠʥʘ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʧʽʜʙʠʨʘʻʪʴʩʷ ʪʘʢʦʶ, ʱʦʙ ʬʽʣʴʪʨ 
ʧʽʩʣʷ ʩʧʫʩʢʫ ʚʠʧʨʦʙʫʚʘʯʘ ʧʣʘʩʪʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʨʦʟʪʘʰʫʚʘʚʩʷ ʧʨʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. ʅʘʜ ʬʽʣʴʪʨʦʤ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʘʢʝʨ 5, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʪʘʣʝʚʦʛʦ 
ʦʩʪʦʚʫ ʽ ʛʫʤʦʚʦʛʦ ʝʣʝʤʝʥʪʘ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 
ʨʦʟôʻʜʥʫʚʘʥʥʷ ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ ʧʣʘʩʪʘ ʧʘʢʝʨ ʚʩʪʘʥʦʚʣʶʪʴ 
ʥʘʧʨʦʪʠ ʩʪʽʡʢʠʭ ʧʦʨʽʜ. ɺʠʱʝ ʧʘʢʝʨʘ ʧʦʤʽʱʘʪ̒ʴʩʷ ʷʩ 6, 
ʥʠʞʥʽʡ ʢʣʘʧʘʥʥʠʡ ʚʫʟʦʣ 7 ʽ ʩʧʝʮʽʘʣʴʥʠʡ ʧʝʨʝʭʽʜʥʠʢ 8 ʟ 
ʤʘʥʦʤʝʪʨʦʤ. ʗʩ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ 
ʨʦʟʭʦʜʞʫʚʘʥʥʷ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ ʜʣʷ ʚʽʜʨʠʚʫ ʧʘʢʝʨʘ ʚʽʜ 
ʧʦʨʦʜʠ. ʅʘʜ ʧʝʨʝʭʽʜʥʠʢʦʤ 8 ʚʩʪʘʥʦʚʣʶʶʪʴ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ 
9, ʚʝʨʭʥʽʡ ʢʣʘʧʘʥʥʠʡ ʚʫʟʦʣ 10 ʽ ʜʨʫʛʠʡ ʧʝʨʝʭʽʜʥʠʢ 11 ʟ 
ʤʘʥʦʤʝʪʨʦʤ.  

ɺʠʢʣʠʢ ʧʨʠʪʦʢʫ ʨʽʜʠʥʠ ʧʣʘʩʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʠʤ 
ʯʠʥʦʤ. ɺ ʢʽʥʮʽ ʩʧʫʩʢʫ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 
ʟʘʛʣʫʰʢʦʶ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, ʚʘʛʦʶ ʪʨʫʙ ʩʪʚʦʨʶʶʪʴ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʧʨʦʙʫʚʘʯ. ʇʽʜ ʜʽʻʶ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʛʫʤʦʚʠʡ ʝʣʝʤʝʥʪ ʧʘʢʝʨʘ, ʟʤʝʥʰʫʶʯʠʩʴ ʧʦ ʜʦʚʞʠʥʽ, 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʜʽʘʤʝʪʨʽ, ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʩʪʽʥʢʠ 
ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʽʟʦʣʶʻ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʽʜ ʧʘʢʝʨʦʤ 
ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʚʽʜ ʨʝʰʪʠ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɺ ʮʝʡ ʯʘʩ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʧʫʩʢʥʠʡ ʢʣʘʧʘʥ ʥʠʞʥʴʦʛʦ 
ʢʣʘʧʘʥʥʦʛʦ ʚʫʟʣʘ, ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʟʢʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚ 
ʩʠʩʪʝʤʽ ʚʠʧʨʦʙʫʚʘʯ ʧʣʘʩʪʽʚ ï ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʽ ʨʽʜʠʥʘ 
ʨʫʭʘʻʪʴʩʷ ʟ ʧʣʘʩʪʘ ʢʨʽʟʴ ʬʽʣʴʪʨ, ʦʪʚʽʨ ʚ ʧʘʢʝʨʽ, ʥʠʞʥʽʡ 
ʢʣʘʧʘʥʥʠʡ ʚʫʟʦʣ, ʩʧʝʮʽʘʣʴʥʠʡ ʧʝʨʝʭʽʜʥʠʢ, ʚ ʧʦʨʦʞʥʽ 
ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ 9. ʄʘʥʦʤʝʪʨʠ ʫ ʬʽʣʴʪʨʽ ʽ ʩʧʝʮʽʘʣʴʥʦʤʫ 
ʧʝʨʝʭʽʜʥʠʢʫ 8 ʬʽʢʩʫʶʪʴ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʫ ʤʦʤʝʥʪ 
ʚʽʜʢʨʠʪʪʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ, ʘ ʧʦʪʽʤ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ 
ʪʠʩʢʫ ʚ ʧʨʦʮʝʩʽ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʽʭ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ 9. 

ʇʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ ʚ ʥʠʞʥʴʦʤʫ 
ʢʣʘʧʘʥʥʦʤʫ ʚʫʟʣʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʧʫʩʢʥʠʡ ʢʣʘʧʘʥ ʫ 
ʚʝʨʭʥʴʦʤʫ ʢʣʘʧʘʥʥʦʤʫ ʚʫʟʣʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ 
ʚʽʜʥʦʚʣʝʥʥʷ ʪʠʩʢʫ ʫ ʚʠʧʨʦʙʫʚʘʯʽ ʜʦ ʚʝʣʠʯʠʥʠ ʧʣʘʩʪʦʚʦʛʦ 
ʪʠʩʢʫ. ʇʦʪʽʤ ʧʣʘʩʪʦʚʘ ʨʽʜʠʥʘ ʧʦʯʠʥʘʻ ʧʦʩʪʫʧʘʪʠ ʚ ʙʫʨʠʣʴʥʽ 
ʪʨʫʙʠ 12, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʜ ʚʠʧʨʦʙʫʚʘʯʝʤ ʧʣʘʩʪʽʚ. 

ʄʘʥʦʤʝʪʨ ʚ ʧʝʨʝʭʽʜʥʠʢʫ 11 ʬʽʢʩʫʻ ʪʠʩʢ, ʱʦ 
ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʨʫʩʽ ʨʽʜʠʥʠ ʚ ʙʫʨʠʣʴʥʽ ʪʨʫʙʠ, ʨʦʟʪʘʰʦʚʘʥʽ 
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ʚʠʱʝ. 
ʏʘʩ ʚʽʜʙʦʨʫ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʟ ʧʣʘʩʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʾʾ ʧʨʠʪʦʢʫ (ʚʽʜ 20 ʭʚʠʣʠʥ ʜʦ 2 ʛʦʜʠʥ ʽ 
ʙʽʣʴʰʝ). 

ʇʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʘ ʟʘʢʨʠʚʘʶʪʴ ʟʘʧʽʨʥʠʡ 
ʢʣʘʧʘʥ ʫ ʚʝʨʭʥʴʦʤʫ ʢʣʘʧʘʥʥʦʤʫ ʚʫʟʣʽ ʰʣʷʭʦʤ ʦʙʝʨʪʘʥʥʷ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ (ʥʘ 15...20 ʦʙʝʨʪʽʚ). ʇʨʠʪʦʢ ʨʽʜʠʥʠ ʟ 
ʧʣʘʩʪʘ ʧʨʠʧʠʥʷʻʪʴʩʷ. ʇʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʥʘʪʷʛʫʚʘʥʥʷ 
ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʾ ʚʧʫʩʢʥʽ ʢʣʘʧʘʥʠ 
ʟʘʢʨʠʚʘʶʪʴʩʷ, ʘ ʟʨʽʚʥʶʚʘʣʴʥʠʡ ʢʣʘʧʘʥ, ʥʘʷʚʥʠʡ ʚ 
ʥʠʞʥʴʦʤʫ ʢʣʘʧʘʥʥʦʤʫ ʚʫʟʣʽ, ʚʽʜʢʨʠʚʘʻʪʴʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʪʠʩʢ ʥʘʜ ʧʘʢʝʨʦʤ ʽ ʧʽʜ ʧʘʢʝʨʦʤ ʚʠʨʽʚʥʶʻʪʴʩʷ ʽ ʙʫʨʠʣʴʥʘ 
ʢʦʣʦʥʘ ʟ ʚʠʧʨʦʙʫʚʘʯʝʤ ʧʣʘʩʪʽʚ ʽ ʧʣʘʩʪʦʚʦʶ ʨʽʜʠʥʦʶ 
ʧʽʜʥʽʤʘʻʪʴʩʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʠ ʨʦʟʛʚʠʥʯʫʚʘʥʥʽ ʩʚʽʯʦʢ ʚʽʜʙʠʨʘʶʪʴ ʧʨʦʙʠ 
ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʽ ʚʽʜʧʨʘʚʣʷʶʪʴ ʚ ʣʘʙʦʨʘʪʦʨʽʶ ʥʘ 
ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʽʩʣʷ ʧʽʜʡʦʤʫ ʚʠʧʨʦʙʫʚʘʯʘ ʧʣʘʩʪʽʚ ʚʠʡʤʘʶʪʴ 
ʜʽʘʛʨʘʤʠ ʽʟ ʟʘʧʠʩʦʤ ʧʦʢʘʟʽʚ ʤʘʥʦʤʝʪʨʽʚ, ʷʢʽ ʨʝʪʝʣʴʥʦ 
ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ. 

 
 
 1.9.3 ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ 

ʩʚʝʨʜʣʦʚʠʥʠ 
 
ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʧʦʯʘʪʢʫ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ 
ʤʽʩʮʷ ʚ ʧʦʢʣʘʜʽ, ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʽ ʬʽʟʠʯʥʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ 
ʧʣʘʩʪʘ, ʥʘʷʚʥʦʩʪʽ ʚ ʧʦʢʨʽʚʣʽ ʽ ʧʽʜʦʰʚʽ ʧʣʘʩʪʘ ʚʦʜʦʥʦʩʥʠʭ 
ʛʦʨʠʟʦʥʪʽʚ ʽ ʨʷʜʫ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. 

ʋ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʪʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ (ʨʠʩ. 1.108). 

1. ʉʚʝʨʜʣʦʚʠʥʫ ʙʫʨʷʪʴ ʜʦ ʧʦʢʨʽʚʣʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʧʣʘʩʪʘ, ʩʧʫʩʢʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʽ ʮʝʤʝʥʪʫʶʪʴ ʾʾ ʟ 
ʧʽʜʡʦʤʦʤ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʢʨʽʟʴ ʙʘʰʤʘʢ. ʇʦʪʽʤ 
ʨʦʟʙʫʨʶʶʪʴ ʮʝʤʝʥʪʫʚʘʣʴʥʽ ʧʨʦʙʢʠ, ʫʧʦʨʥʝ ʢʽʣʴʮʝ ʽ 
ʟʘʛʣʠʙʣʶʶʪʴ ʩʚʝʨʜʣʦʚʠʥʫ ʜʦ ʧʽʜʦʰʚʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʧʣʘʩʪʘ. 

ʗʢʱʦ ʧʣʘʩʪ ʩʢʣʘʜʝʥʠʡ ʩʪʽʡʢʠʤʠ ʧʦʨʦʜʘʤʠ ʽ ʥʝ ʤʽʩʪʠʪʴ 
ʧʨʦʰʘʨʢʽʚ ʛʣʠʥ, ʷʢʽ ʦʙʚʘʣʶʶʪʴʩʷ, ʪʦ ʩʪʦʚʙʫʨ ʩʚʝʨʜʣʦʚʠʥʠ 
ʜʦʮʽʣʴʥʦ ʟʘʣʠʰʠʪʠ ʚʽʜʢʨʠʪʠʤ (ʨʠʩ. 1.108, ʘ). 
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ʈʠʩʫʥʦʢ 1.108 ï ʂʦʥʩʪʨʫʢʮʽʷ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ  
ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʙʦʻʤ ʽ ʟ ʥʝʟʘʮʝʤʝʥʪʦʚʘʥʦʶ  

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ: 
 1 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʢʦʣʦʥʘ; 2 ï ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ; 

3 ï ʬʽʣʴʪʨ-ʭʚʦʩʪʦʚʠʢ; 4 ï ʬʽʣʴʪʨ ï ʧʦʜʦʚʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 
ʢʦʣʦʥʠ; 5 ï ʤʽʩʮʝ ʫʩʪʘʥʦʚʢʠ ʤʘʥʞʝʪ; 6 ï ʩʘʣʴʥʠʢ 

 

ʗʢʱʦ ʧʣʘʩʪ ʩʢʣʘʜʝʥʠʡ ʥʝʩʪʽʡʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʪʦ ʜʣʷ 
ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʧʘʜʘʥʥʷ ʧʽʩʢʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ 
ʧʨʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʬʽʣʴʪʨ. ʅʘ ʨʠʩ. 
1.108, ʙ ʧʦʢʘʟʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʫ ï ʭʚʦʩʪʦʚʠʢʘ ʟ 
ʩʘʣʴʥʠʢʦʚʠʤ ʟʘʢʨʽʧʣʝʥʥʷʤ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ. ɯʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʰʠʡ ʚʘʨʽʘʥʪ 
ʫʩʪʘʥʦʚʢʠ ʬʽʣʴʪʨʘ, ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 1.108, ʚ. ɺ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʨʦʟʙʫʨʶʻʪʴʩʷ ʜʦʣʦʪʦʤ ʪʘʢʦʛʦ 
ʞ ʜʽʘʤʝʪʨʫ, ʷʢ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʠʱʝ ʛʦʨʠʟʦʥʪʠ, ʩʧʫʩʢʘʻʪʴʩʷ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʢʦʣʦʥʘ ʟ ʦʙʣʘʜʥʘʥʠʤ ʚʥʠʟʫ ʬʽʣʴʪʨʦʤ ʽ 
ʮʝʤʝʥʪʫʻʪʴʩʷ ʤʘʥʞʝʪʥʠʤ ʤʝʪʦʜʦʤ ʚʠʱʝ ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ. ɺ 
ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʱʽʣʠʥʦʧʦʜʽʙʥʠʭ (ʨʠʩ. 
1.108, ʙ, ʚ), ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʭ, ʧʽʱʘʥʦ-ʧʣʘʩʪʤʘʩʦʚʠʭ ʘʙʦ 
ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʽʚ. ʆʧʠʩʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʢʦʣʠ ʚʽʜʩʫʪʥʽ ʚʦʜʦʥʦʩʥʽ 
ʛʦʨʠʟʦʥʪʠ ʚ ʧʣʘʩʪʽ, ʚ ʡʦʛʦ ʧʦʢʨʽʚʣʽ ʽ ʧʽʜʦʰʚʽ. 

2. ʉʚʝʨʜʣʦʚʠʥʫ ʙʫʨʷʪʴ ʪʨʦʭʠ ʥʠʞʯʝ ʟʘ ʧʽʜʦʰʚʫ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʩʧʫʩʢʘʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ, 
ʮʝʤʝʥʪʫʶʪʴ ʾʾ ʦʜʥʦ- ʘʙʦ ʜʚʦʩʪʫʧʽʥʯʘʩʪʠʤ ʩʧʦʩʦʙʦʤ. ʇʽʩʣʷ 
ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʧʨʦʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 
ʧʝʨʬʦʨʫʶʪʴ ʩʪʽʥʢʫ ʢʦʣʦʥʠ ʽ ʮʝʤʝʥʪʥʝ ʢʽʣʴʮʝ ʜʣʷ 
ʩʧʦʣʫʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʟ ʧʣʘʩʪʦʤ (ʨʠʩ. 1.109, 
ʘ). ɯʥʦʜʽ ʚ ʮʽʣʷʭ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʧʘʜʘʥʥʷ ʧʽʩʢʫ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʬʽʣʴʪʨ (ʨʠʩ. 1.109, ʙ). 
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ʈʠʩʫʥʦʢ 1.109 ï ʂʦʥʩʪʨʫʢʮʽʷ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ ʽʟ 

ʟʘʮʝʤʝʥʪʦʚʘʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ:  
1 ï ʥʘʬʪʦʥʦʩʥʠʡ ʧʣʘʩʪ; 2 ï ʛʘʟʦʥʦʩʥʠʡ ʧʣʘʩʪ; 3 ï ʚʦʜʦʥʦʩʥʠʡ 
ʧʣʘʩʪ; 4 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʢʦʣʦʥʘ; 5 ï ʬʽʣʴʪʨ-ʭʚʦʩʪʦʚʠʢ;  

6 ï ʧʘʢʝʨ; 7 ï ʧʝʨʬʦʨʦʚʘʥʽ ʦʪʚʦʨʠ 
 

ʅʘʚʝʜʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ 
ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʥʘʬʪʦʥʦʩʥʽ ʧʽʩʢʠ ʧʝʨʝʰʘʨʦʚʫʶʪʴʩʷ ʟ 
ʛʣʠʥʘʤʠ ʽ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʢʦʣʠ ʚ 
ʧʦʢʨʽʚʣʽ ʽ ʧʽʜʦʰʚʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʻ ʚʦʜʦʥʦʩʥʽ 
ʧʣʘʩʪʠ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʽ 
ʟʘʨʫʙʽʞʥʽʡ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ, ʭʦʯʘ ʽ ʤʘʻ ʽʩʪʦʪʥʽ ʚʘʜʠ: 
ʧʦʛʽʨʰʝʥʥʷ ʢʦʣʝʢʪʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʘʩʪʘ, ʫ ʟʚôʷʟʢʫ ʟ 
ʥʝʛʘʪʠʚʥʦʶ ʜʽʻʶ ʥʘ ʥʴʦʛʦ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ, ʟʤʝʥʰʝʥʥʷ 
ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʧʣʘʩʪʘ ʪʦʱʦ. ʇʦʰʠʨʝʥʘ ʮʷ ʢʦʥʩʪʨʫʢʮʽʷ 
ʚʠʙʽʡʥʦʾ ʟʦʥʠ ʪʦʤʫ, ʱʦ ʚ ʧʨʘʢʪʠʮʽ ʙʫʨʽʥʥʷ ʯʘʩʪʽʰʝ 
ʪʨʘʧʣʷʶʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʽ ʧʣʘʩʪʠ ʟ ʚʦʜʦʥʦʩʥʠʤʠ 
ʛʦʨʠʟʦʥʪʘʤʠ, ʱʦ ʧʽʜʩʪʠʣʘʶʪʴ ʽ ʧʦʢʨʠʚʘʶʪʴ ʾʭ. 

 
1.9.4 ʆʙʣʘʜʥʘʥʥʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ 
 

ʆʙʣʘʜʥʘʥʥʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 
ʦʙʚôʷʟʢʠ ʦʧʫʱʝʥʠʭ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, 
ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʢʝʨʫʚʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʦʶ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʫʩʢʣʘʜʥʝʥʴ ʙʫʨʽʥʥʷ ʟ 
ʧʨʦʜʫʚʢʦʶ ʚʠʙʦʶ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʘʛʝʥʪʘʤʠ ʘʙʦ ʘʝʨʦʚʘʥʠʤʠ 
ʨʦʟʯʠʥʘʤʠ. 

ʆʙʣʘʜʥʘʥʥʷ ʫʩʪʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʣʦʥʥʦʾ ʛʦʣʦʚʢʠ, 



165 
 

ʧʨʝʚʝʥʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʟʣʠʚʥʦʾ ʚʦʨʦʥʢʠ ʟ ʞʦʣʦʙʦʤ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʙʣʘʜʥʘʥʥʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ: 
- ʛʝʨʤʝʪʠʟʘʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʩʧʫʱʝʥʽʡ ʘʙʦ 

ʚʽʜʩʫʪʥʽʡ ʚ ʥʽʡ ʢʦʣʦʥʽ ʪʨʫʙ; 
- ʮʠʨʢʫʣʷʮʽʷ ʧʨʦʤʠʚʥʦʛʦ ʘʛʝʥʪʘ ʟʘ ʧʨʷʤʦʶ (ʘʙʦ) 

ʟʚʦʨʦʪʥʦʶ ʩʭʝʤʘʤʠ; 
- ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʫʩʪʽ ʚ ʫʤʦʚʘʭ 

ʨʽʚʥʦʚʘʛʠ ʚʠʙʽʡʥʦʛʦ ʽ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʽʚ; 
- ʧʝʨʝʨʽʟʫʚʘʥʥʷ ʩʧʫʱʝʥʦʾ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʢʦʣʦʥʠ ʪʨʫʙ 

ʪʘ ʧʽʜʚʽʰʫʚʘʥʥʷ ʥʘ ʫʩʪʽ ʯʘʩʪʠʥʠ, ʟʘʣʠʰʝʥʦʾ ʫ ʩʚʝʨʜʣʦʚʠʥʽ; 
- ʩʧʦʨʦʞʥʶʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ  

ʚʠʪʨʘʪʦʶ ʧʦʪʦʢʫ ʥʘ ʚʠʭʦʜʽ. 
ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʫʩʪʷ: 
- ʢʦʣʦʥʥʽ ʛʦʣʦʚʢʠ ʽ ʧʨʝʚʝʥʪʦʨʠ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʤʽʥʽʤʘʣʴʥʫ ʚʠʩʦʪʫ; 
- ʧʨʠʻʜʥʫʚʘʣʴʥʽ ʨʦʟʤʽʨʠ ʬʣʘʥʮʽʚ ʢʦʣʦʥʥʠʭ ʛʦʣʦʚʦʢ ʪʘ 

ʧʨʝʚʝʥʪʦʨʽʚ ʤʘʶʪʴ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʫʩʪʽ ʩʝʢʮʽʡ ʢʦʣʦʥʥʠʭ ʛʦʣʦʚʦʢ 
 ̔ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʇɺʆ); 

- ʧʨʦʭʽʜʥʽ ʦʪʚʦʨʠ ʬʣʘʥʮʽʚ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʧʽʜʚʽʰʫʚʘʥʥʷ ʦʧʫʱʝʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʘ ʢʣʠʥʦʚʫ 
ʧʽʜʚʽʩʢʫ ʙʝʟ ʜʝʤʦʥʪʘʞʫ ʇɺʆ; 

 - ʤʘʶʪʴ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ 
ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, ʥʘ ʷʢʽ ʚʦʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ. 

ʂʦʣʦʥʥʽ ʛʦʣʦʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʚôʷʟʢʠ ʦʙʩʘʜʥʠʭ 
ʢʦʣʦʥ, ʟ ʤʝʪʦʶ ʧʽʜʚʽʩʢʠ, ʛʝʨʤʝʪʠʟʘʮʽʾ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ 
ʢʦʣʦʥʘʤʠ, ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʚ ʥʴʦʤʫ. 

ʅʘ ʨʠʩ. 1.110 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʢʦʣʦʥʥʦʾ ʛʦʣʦʚʢʠ 
ʤʫʬʪʦʚʦʛʦ ʪʠʧʫ (ɻʂʄ) ʜʣʷ ʦʙʚôʷʟʫʚʘʥʥʷ ʜʚʦʭ ʦʙʩʘʜʥʠʭ 
ʢʦʣʦʥ. 

ʂʦʣʦʥʥʘ ʛʦʣʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʘ 4, 
ʥʘʛʚʠʥʯʝʥʦʛʦ ʥʘ ʥʘʧʨʘʚʣʝʥʥʷ 8, ʤʫʬʪʠ 1, ʷʢʘ ʟôʻʜʥʫʻʪʴʩʷ ʟ 
ʚʝʨʭʥʽʤ ʢʽʥʮʝʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ 9. ʂʦʥʪʨʦʣʴʥʠʡ 
ʚʽʜʚʽʜ 7 ʟ ʚʝʥʪʠʣʝʤ 6 ʩʣʫʞʠʪʴ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ ʽʟ 
ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʂʦʣʦʥʥʽ ʛʦʣʦʚʢʠ ʪʠʧʫ ɻʂʄ ʜʣʷ ʦʙʚôʷʟʢʠ ʪʨʴʦʭ ʪʘ 
ʙʽʣʴʰʝ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 
ʧʨʦʤʽʞʥʠʭ ʩʝʢʮʽʡ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʣʦʥʥʠʭ ʛʦʣʦʚʦʢ ʦʜʥʦ-, ʜʚʦ- ʽ 
ʪʨʠʢʦʣʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 
1.111. 
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ʈʠʩʫʥʦʢ 1.110 ï ʉʭʝʤʘ ʢʦʣʦʥʥʦʾ ʛʦʣʦʚʢʠ ʤʫʬʪʦʚʦʛʦ ʪʠʧʫ ʜʣʷ 
ʦʙʚôʷʟʫʚʘʥʥʷ ʜʚʦʭ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ: 

1 ï ʤʫʬʪʘ; 2 ï ʚʪʫʣʢʘ; 3 ï ʬʣʘʥʝʮʴ; 4 ï ʢʦʨʧʫʩ; 5 ï ʤʘʥʦʤʝʪʨ; 
6 ï ʚʝʥʪʠʣʴ; 7 ï ʢʦʥʪʨʦʣʴʥʠʡ ʚʽʜʚʽʜ; 8 ï ʥʘʧʨʘʚʣʝʥʥʷ; 

9 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʢʦʣʦʥʘ 
 

 

 
            ʘ                                 ʙ                        ʚ 
 

 
ʈʠʩʫʥʦʢ 1.111 ï ʂʦʣʦʥʥʽ ʛʦʣʦʚʢʠ:  

ʘ ï ʤʦʜʝʣʴ KG 1; ʙ ï ʤʦʜʝʣʴ KG 2; ʚ ï ʤʦʜʝʣʴ KG 3 
 

 ʅʘ ʨʠʩ. 1.112 ʧʦʢʘʟʘʥʦ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʦʙʣʘʜʥʘʥʥʷ 

ʦʙʚôʷʟʢʠ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ 

ñʂʦʥʦʪʦʧʩʴʢʠʡ ʘʨʤʘʪʫʨʥʠʡ ʟʘʚʦʜò. 
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ʈʠʩʫʥʦʢ 1.112 ï ʆʙʣʘʜʥʘʥʥʷ ʦʙʚôʷʟʢʠ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ: 
ʘ ï ʩʭʝʤʘ ʦʙʣʘʜʥʘʥʥʷ ʪʠʧʫ ʆʂʂɿ-70-168ʭ245ʭ324ʭ426 ʥʘ 70 ʄʇʘ 
(ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʦʛʦ ʚʠʢʦʥʘʥʥʷ); ʙ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʙʣʘʜʥʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ɺɸʊ ñʂʦʥʦʪʦʧʩʴʢʠʡ ʘʨʤʘʪʫʨʥʠʡ ʟʘʚʦʜò 
 

ʇʨʦʪʠʚʠʢʠʜʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʨʠʩ. 1.113) ʧʨʠʟʥʘʯʝʥʝ 
ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʩʪʷ ʥʘʬʪʦʚʠʭ  ̔ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ 
ʧʨʦʮʝʩʽ ʾʭ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʨʝʤʦʥʪʫ, ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ 
ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʢʠʜʽʚ ʽ ʚʽʜʢʨʠʪʠʭ 
ʬʦʥʪʘʥʽʚ, ʦʭʦʨʦʥʠ ʥʘʜʨ ʽ ʜʦʚʢʽʣʣʷ. 

ʂʦʤʧʣʝʢʩ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 
ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʨʦʙʽʪ: 

- ʛʝʨʤʝʪʠʟʘʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ ʙʝʟ ʪʠʩʢʫ ʽ ʧʽʜ ʪʠʩʢʦʤ; 
- ʩʧʫʩʢ-ʧʽʜʡʦʤ ʢʦʣʦʥʠ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ ʧʨʠ 

ʛʝʨʤʝʪʠʟʦʚʘʥʦʤʫ ʫʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʪʷʛʫʚʘʥʥʷ 
ʟʘʤʢʦʚʠʭ ʟôʻʜʥʘʥʴ, ʨʦʟʭʦʜʞʫʚʘʥʥʷ ʢʦʣʦʥʠ ʪʨʫʙ, 
ʧʽʜʚʽʰʫʚʘʥʥʷ ʢʦʣʦʥʠ ʪʨʫʙ ʥʘ ʧʣʘʰʢʠ ʽ ʫʪʨʠʤʫʚʘʥʥʷ ʾʾ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʧʣʘʰʢʘʤʠ ʧʨʠ ʚʠʢʠʜʽ; 

- ʮʠʨʢʫʣʷʮʽʶ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʽ ʡʦʛʦ ʜʝʛʘʟʘʮʽʶ ʽʟ 
ʩʪʚʦʨʝʥʥʷʤ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʚʠʙʽʡ;  

- ʦʧʝʨʘʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʛʽʜʨʦʧʨʠʚʦʜʥʠʤʠ ʩʢʣʘʜʘʣʴ-
ʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʦʙʣʘʜʥʘʥʥʷ. 
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ʈʠʩʫʥʦʢ 1.113 ï ʇʨʦʪʠʚʠʢʠʜʥʝ ʦʙʣʘʜʥʘʥʥʷ: 

ʘ ï ʢʦʤʧʣʝʢʩ ʦʙʣʘʜʥʘʥʥʷ: 1 ï ʩʪʦʚʙʫʨʦʚʘ ʯʘʩʪʠʥʘ; 2 ï ʙʣʦʢ 
ʛʣʫʰʽʥʥʷ; 3 ï ʛʘʟʦʩʝʧʘʨʘʪʦʨ; 4 ï ʙʣʦʢ ʜʨʦʩʝʣʶʚʘʥʥʷ; 5 ï ʩʪʘʥʮʽʷ 
ʛʽʜʨʦʢʝʨʫʚʘʥʥʷ; ʙ ï ʩʪʦʚʙʫʨʦʚʘ ʯʘʩʪʠʥʘ: 1 ï ʫʩʪʴʦʚʘ ʭʨʝʩʪʦʚʠʥʘ ʟ 
ʚʽʜʚʦʜʘʤʠ ʧʽʜ ʤʘʥʽʬʦʣʴʜ; 2 ï ʟʜʚʦʻʥʠʡ ʧʣʘʰʢʦʚʠʡ ʧʨʝʚʝʥʪʦʨ;  
3 ï ʛʽʜʨʘʚʣʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʧʨʝʚʝʥʪʦʨ; 4 ï ʘʜʘʧʪʝʨʥʘ ʢʦʪʫʰʢʘ 

 
ʆʩʥʦʚʥʽ ʯʘʩʪʠʥʠ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ: 
1. ʉʪʦʚʙʫʨʦʚʘ ʯʘʩʪʠʥʘ, ʷʢʘ ʤʽʩʪʠʪʴ: 
- ʫʩʪʴʦʚʫ ʭʨʝʩʪʦʚʠʥʫ ʟ ʚʽʜʚʦʜʘʤʠ ʧʽʜ ʤʘʥʽʬʦʣʴʜ; 
- ʟʜʚʦʻʥʠʡ ʧʣʘʰʢʦʚʠʡ ʧʨʝʚʝʥʪʦʨ (ʛʽʜʨʘʚʣʽʯʥʠʡ, 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʨʫʯʥʠʡ 
ʧʨʠʚʦʜ); 

- ʛʽʜʨʘʚʣʽʯʥʠʡ ʢʽʣʴʮʝʚʠʡ ʧʨʝʚʝʥʪʦʨ (ʦʙʝʨʪʦʚʠʡ ʘʙʦ 
ʥʝʦʙʝʨʪʦʚʠʡ); 

- ʘʜʘʧʪʝʨʥʫ ʢʦʪʫʰʢʫ; 
2. ʄʘʥʽʬʦʣʴʜ, ʷʢʠʡ ʤʽʩʪʠʪʴ: 
- ʜʚʽ ʫʩʪʴʦʚʽ ʟʘʩʫʚʢʠ ʟ ʨʫʯʥʠʤ ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʠʤ 

ʧʨʠʚʦʜʦʤ; 
- ʜʠʩʪʘʥʮʽʡʥʽ ʪʨʫʙʠ; 
- ʙʣʦʢ ʛʣʫʰʽʥʥʷ; 
- ʙʣʦʢ ʜʨʦʩʝʣʶʚʘʥʥʷ; 
- ʙʣʦʢ-ʙʦʢʩ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʣʦʢʽʚ ʛʣʫʰʽʥʥʷ ʽ 

ʜʨʦʩʝʣʶʚʘʥʥʷ; 
- ʩʝʧʘʨʘʪʦʨ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ; 
- ʚʠʢʠʜʥʽ ʪʨʫʙʠ. 
3. ʉʪʘʥʮʽʷ ʛʽʜʨʦʢʝʨʫʚʘʥʥʷ ʧʨʝʚʝʥʪʦʨʘʤʠ ʽ ʛʽʜʨʦʢʝ-

ʨʦʚʘʥʠʤʠ ʟʘʩʫʚʢʘʤʠ. 
 ʇʣʘʰʢʦʚʽ ʧʨʝʚʝʥʪʦʨʠ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ (ʇʇɻ). 

ʇʣʘʰʢʦʚʽ ʧʨʝʚʝʥʪʦʨʠ ʛʽʜʨʘʚʣʽʯʥʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 



169 
 

ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʩʪʷ ʚ ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʦʩʚʦʻʥʥʷ ʽ ʨʝʤʦʥʪʫ 
ʩʚʝʨʜʣʦʚʠʥ (ʨʠʩ. 1.114). 

ʂʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʣʘʰʢʦʚʠʭ 
ʧʨʝʚʝʥʪʦʨʽʚ ʻ ʙʝʟʬʣʘʥʮʝʚʝ ʾʭ ʚʠʢʦʥʘʥʥʷ. ɼʦ ʫʤʦʚʥʦʛʦ 
ʧʨʦʭʦʜʫ 280 ʤʤ ʚʢʣʶʯʥʦ ʧʨʝʚʝʥʪʦʨʠ ʤʘʶʪʴ ʤʦʥʦʙʣʦʯʥʠʡ 
ʢʦʚʘʥʠʡ ʢʦʨʧʫʩ ʟ ʣʝʛʦʚʘʥʦʾ ʚʠʩʦʢʦʤʽʮʥʦʾ ʪʝʨʤʦʟʤʽʮʥʝʥʦʾ 
ʩʪʘʣʽ. 

ɿʜʚʦʻʥʽ ʧʨʝʚʝʥʪʦʨʠ ʟ ʫʤʦʚʥʠʤ ʧʨʦʭʦʜʦʤ ʙʽʣʴʰʠʤ    
280 ʤʤ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʦʢʨʝʤʠʭ ʧʨʝʚʝʥʪʦʨʽʚ ʙʝʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʧʨʝʚʝʥʪʦʨʥʦʾ ʢʦʪʫʰʢʠ. 

ʂʦʨʧʫʩʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʣʝʛʦʚʘʥʦʾ ʚʠʩʦʢʦʤʽʮʥʦʾ 
ʪʝʨʤʽʯʥʦ ʟʤʽʮʥʝʥʦʾ ʩʪʘʣʽ. 

ʇʨʝʚʝʥʪʦʨʠ ʧʣʘʰʢʦʚʽ ʟ ʨʫʯʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʩʪʷ ʚ ʧʨʦʮʝʩʽ ʨʝʤʦʥʪʫ 
ʩʚʝʨʜʣʦʚʠʥ. 

 
 

    
                   ʘ                                      ʙ 
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ʈʠʩʫʥʦʢ 1.114 ï ʇʣʘʰʢʦʚʽ ʧʨʝʚʝʥʪʦʨʠ: 
ʘ ï ʩʭʝʤʘ ʧʨʝʚʝʥʪʦʨʘ; ʙ ï ʧʨʝʚʝʥʪʦʨ ʟ ʢʦʚʘʥʠʤ ʢʦʨʧʫʩʦʤ; 
ʚ ï ʧʨʝʚʝʥʪʦʨ ʟ ʣʠʪʠʤ ʢʦʨʧʫʩʦʤ; ʛ ï ʧʨʝʚʝʥʪʦʨ ʟ ʨʫʯʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ; ʜ ï ʧʣʘʰʢʠ ʽ ʫʱʽʣʴʥʶʚʘʯʽ ʧʣʘʰʦʢ 
 
ʂʽʣʴʮʝʚʽ (ʫʥʽʚʝʨʩʘʣʴʥʽ) ʧʨʝʚʝʥʪʦʨʠ (ʇʋɻ) 
ʇʨʝʚʝʥʪʦʨʠ ʢʽʣʴʮʝʚʽ (ʨʠʩ. 1.115) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʩʪʷ ʚ ʧʨʦʮʝʩʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʦʩʚʦʻʥʥʷ ʽ ʨʝʤʦʥʪʫ 
ʩʚʝʨʜʣʦʚʠʥ ʥʘʚʢʦʣʦ ʙʫʜʴ-ʷʢʦʾ ʯʘʩʪʠʥʠ ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ, ʘ 
ʪʘʢʦʞ ʧʦʚʥʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 
ʚ ʥʽʡ ʽʥʩʪʨʫʤʝʥʪʫ. 

 ʊʘʢʽ ʧʨʝʚʝʥʪʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʪʷʛʫʚʘʥʥʷ 
ʢʦʣʦʥʠ ʪʨʫʙ ʽʟ ʟʘʤʢʘʤʠ. 
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ʈʠʩʫʥʦʢ 1.115 ï ʇʨʝʚʝʥʪʦʨ ʢʽʣʴʮʝʚʠʡ:  
ʘ ï ʩʭʝʤʘ ʧʨʝʚʝʥʪʦʨʘ; ʙ ï ʧʨʝʚʝʥʪʦʨ ʢʽʣʴʮʝʚʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ;  
ʚ ï ʧʨʝʚʝʥʪʦʨ ʢʽʣʴʮʝʚʠʡ ʦʙʝʨʪʦʚʠʡ; ʛ ï ʫʱʽʣʴʥʶʚʘʯ ʢʽʣʴʮʝʚʦʛʦ 

ʧʨʝʚʝʥʪʦʨʘ 
 
ʂʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʽʣʴʮʝʚʠʭ ʧʨʝʚʝʥ-

ʪʦʨʽʚ ʻ: 
- ʣʠʪʽ ʢʦʨʧʫʩʠ ʟ ʚʠʩʦʢʦʤʽʮʥʦʾ ʣʝʛʦʚʘʥʦʾ ʪʝʨʤʦʟʤʽʮ-

ʥʝʥʦʾ ʩʪʘʣʽ; 
- ʢʫʣʷʩʪʠʡ ʫʱʽʣʴʥʶʚʘʯ ʘʨʤʦʚʘʥʠʡ ʩʪʘʣʝʚʠʤʠ ʚʩʪʘʚ-

ʢʘʤʠ; 
- ʰʧʠʣʴʢʦʚʝ ʟʘʢʨʽʧʣʝʥʥʷ ʢʨʠʰʢʠ ʜʦ ʢʦʨʧʫʩʘ ʧʨʝʚʝʥ-

ʪʦʨʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʦʪʫ ʟʘʤʽʥʠ ʫʱʽʣʴʥʶʚʘʯʘ ʚ ʧʦʣʴʦʚʠʭ 
ʫʤʦʚʘʭ; 

- ʢʦʤʧʝʥʩʘʪʦʨ ï ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨ, ʷʢʠʡ ʚʭʦʜʠʪʴ 
ʫ ʩʢʣʘʜ ʩʪʘʥʮʽʾ ʛʽʜʨʦʢʝʨʫʚʘʥʥʷ; 

- ʫʱʽʣʴʥʶʶʯʽ ʢʽʣʴʮʷ ʽʟ ʝʣʘʩʪʦʤʽʨʽʚ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴ-
ʥʦʛʦ ʧʦʣʽʤʝʨʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʠʚʘʣʫ ʨʦʙʦʪʫ; 

- ʢʘʤʝʨʘ ʦʙʽʛʨʽʚʫ ʨʦʙʦʯʦʾ ʟʦʥʠ ʫʱʽʣʴʥʶʚʘʯʘ. (ʦʙʽʛʨʽʚ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʨʘʥʟʠʪʥʦʶ ʧʦʜʘʯʝʶ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʙʦ ʨʽʜ-
ʢʦʛʦ ʪʝʧʣʦʥʦʩʽʷ (ʨʦʟʽʛʨʽʪʘ ʦʣʠʚʘ ʚʽʜ ʩʪʘʥʮʽʾ ʛʽʜʨʦʢʝʨʫʚʘʥʥʷ ʟ 
ʤʦʜʫʣʝʤ ʦʙʽʛʨʽʚʫ). 

ʋʱʽʣʴʥʶʚʘʯʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʢʣʘʜʽ 
ʢʽʣʴʮʝʚʠʭ (ʫʥʽʚʝʨʩʘʣʴʥʠʭ) ʧʨʝʚʝʥʪʦʨʽʚ. ʂʫʣʷʩʪʽ ʫʱʽʣʴ-
ʥʶʚʘʯʽ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʢʦʥʽʯʥʠʤʠ, ʤʘʶʪʴ ʤʝʥʰʝ ʟʥʦʰʫʚʘʥʥʷ 
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ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʢʦʣʦʥʠ ʪʨʫʙ ʽʟ ʟʘʤʢʘʤʠ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʛʘʨʘʥʪʦʚʘʥʝ ʟʘʢʨʠʪʪʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʣʦʥʠ ʪʨʫʙ. 

ʄʘʥʽʬʦʣʴʜ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʨʠʩ. 1.116) 
ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʦʶ ʚ ʧʨʦʮʝʩʽ 
ʣʽʢʚʽʜʘʮʽʾ ʥʘʬʪʦʛʘʟʦʧʨʦʷʚʣʝʥʴ. 

 

 
 

ʈʠʩʫʥʦʢ 1.116 ï 
ʄʘʥʽʬʦʣʴʜ  

ʥʘ ʨʘʤʽ ʽ ʚ ʙʣʦʢ-ʙʦʢʩʽ: 
ʘ ï ʙʣʦʢ ʛʣʫʰʽʥʥʷ ʥʘ ʨʘʤʽ;   
ʙ ï ʙʣʦʢ ʜʨʦʩʝʣʶʚʘʥʥʷ ʥʘ 
ʨʘʤʽ;  ʚ ï ʙʣʦʢʠ ʛʣʫʰʽʥʥʷ ʽ 
ʜʨʦʩʝʣʶʚʘʥʥʷ ʚ ʫʪʝʧʣʝʥʦʤʫ 

ʙʣʦʢ-ʙʦʢʩʽ 
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ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 
- ʙʣʦʯʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʙʣʦʢʽʚ 

ʛʣʫʰʽʥʥʷ ʽ ʜʨʦʩʝʣʶʚʘʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʨʘʤʘʭ; 
- ʚʭʽʜʥʽ  ʬʣʘʥʮʽ  ʙʣʦʢʽʚ ʛʣʫʰʽʥʥʷ ʽ ʜʨʦʩʝʣʶʚʘʥʥʷ 

ʤʽʩʪʷʪʴ ʢʦʤʧʝʥʩʘʪʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 
ʥʘʚʢʦʣʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʤʦʥʪʘʞʫ; 

- ʜʣʷ ʨʘʡʦʥʽʚ ʟ ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʨʝʞʠʤʘʤʠ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʣʦʢʠ ʛʣʫʰʽʥʥʷ ʽ ʜʨʦʩʝʣʶʚʘʥʥʷ 
ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʫʪʝʧʣʝʥʠʭ ʙʣʦʢ-ʙʦʢʩʘʭ, ʷʢʽ ʤʘʶʪʴ 
ʧʘʨʦʚʠʡ ʦʙʽʛʨʽʚ ʽ ʦʩʚʽʪʣʝʥʥʷ. 

ʉʪʘʥʮʽʾ ʛʽʜʨʦʧʨʠʚʦʜʫ (ʨʠʩ. 1.117). ʇʨʠʟʥʘʯʝʥʽ ʜʣʷ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʛʽʜʨʦʧʨʠʚʦʜʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 
ʯʘʩʪʠʥʘʤʠ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʙʽʛʨʽʚʫ ʧʨʝʚʝʥ-
ʪʦʨʽʚ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʚ ʧʨʦʮʝʩʽ 
ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ 
ʩʚʝʨʜʣʦʚʠʥ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ:   
- ʩʪʘʥʮʽʾ ʤʦʥʪʫʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʞʦʨʩʪʢʦʤʫ ʢʘʨʢʘʩʽ 

ʘʙʦ ʚ ʫʪʝʧʣʝʥʦʤʫ ʙʣʦʢ-ʙʦʢʩʽ ʥʘ ʩʘʥʷʭ; 
- ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʥʝʚʤʦʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʽʚ ʧʦʨʰʥʝʚʦʛʦ 

ʪʠʧʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʩʪʘʥʮʽʾ; 
- ʙʝʟʧʝʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʪʘʥʮʽʾ ʛʘʨʘʥʪʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʢʝʨʫʚʘʥʥʷ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʧʽʜʪʨʠʤʘʥʥʷ 
ʟʘʜʘʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʩʠʛʥʘʣʽʟʘʮʽʾ ʽ ʙʣʦʢʫʚʘʥʥʷ: ʜʘʚʘʯʝʤ 
ʨʽʚʥʷ ʦʣʠʚʠ, ʜʘʚʘʯʝʤ ʪʝʤʧʝʨʘʪʫʨʠ ʦʣʠʚʠ ʚ ʙʘʢʫ, ʪʠʩʢʫ ʚ 
ʛʽʜʨʦʩʠʩʪʝʤʽ, ʘʚʘʨʽʡʥʦʾ ʩʚʽʪʣʦʚʦʾ ʽ ʟʚʫʢʦʚʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, 
ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʤʠʢʘʥʥʷ ʽ ʚʠʤʠʢʘʥʥʷ ʤʦʜʫʣʷ 
ʦʙʽʛʨʽʚʫ; 

- ʬʫʥʢʮʽʷ ʦʙʽʛʨʽʚʫ ʧʨʝʚʝʥʪʦʨʽʚ ʽʟ ʩʠʩʪʝʤʦʶ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʝʧʣʦʥʦʩʽʷ ʽ 
ʡʦʛʦ ʧʨʠʤʫʩʦʚʦʶ ʮʠʨʢʫʣʷʮʽʻʶ ʢʘʤʝʨʦʶ ʦʙʽʛʨʽʚʫ ʧʨʝʚʝʥ-
ʪʦʨʽʚ; 

- ʬʫʥʢʮʽʷ ʦʙʽʛʨʽʚʫ ʙʣʦʢ-ʙʦʢʩʘ; 
- ʛʽʜʨʦʨʦʟʧʦʜʽʣʶʚʘʯʽ ʦʩʥʦʚʥʦʛʦ ʽ ʚʠʥʦʩʥʦʛʦ ʧʫʣʴʪʘ ʟ 

ʧʣʦʩʢʠʤʠ ʟʦʣʦʪʥʠʢʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʚ 
ʨʦʙʦʪʽ; 

- ʧʽʜʢʣʶʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʽ ʚʠʥʦʩʥʦʛʦ ʧʫʣʴʪʘ 
ʨʫʢʘʚʘʤʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʽʟ ʰʚʠʜʢʦʨʦʟʥʽʤʥʠʤʠ ʟôʻʜʥʘʥ-
ʥʷʤʠ. 
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ʈʠʩʫʥʦʢ 1.117 ï ʉʪʘʥʮʽʾ ʛʽʜʨʦʧʨʠʚʦʜʫ:  
ʘ ï ʩʪʘʥʮʽʷ ʛʽʜʨʦʧʨʠʚʦʜʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʚʠʢʦʥʘʥʥʽ; ʙ ï ʩʪʘʥʮʽʷ 

ʛʽʜʨʦʧʨʠʚʦʜʫ ʚ ʙʣʦʢ-ʙʦʢʩʽ  
(ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦʚʠʥ); 

  

 
ʈʠʩʫʥʦʢ 1.118 ï ʄʦʜʫʣʴ ʦʙʽʛʨʽʚʫ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

 
ʄʦʜʫʣʴ ʦʙʽʛʨʽʚʫ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʨʠʩ. 

1.118) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʽʛʨʽʚʫ ʧʨʝʚʝʥʪʦʨʽʚ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ 
ʨʦʢʫ. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʧʨʝʚʝʥʪʦʨʘʤʠ, 
ʷʢʽ ʤʘʶʪʴ ʢʘʤʝʨʫ ʦʙʽʛʨʽʚʫ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 
- ʤʦʜʫʣʴ ʦʙʽʛʨʽʚʫ ʩʪʘʥʦʚʠʪʴ ʟʘʢʨʠʪʠʡ ʽ ʫʪʝʧʣʝʥʠʡ 

ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʡ ʘʛʨʝʛʘʪ, ʷʢʠʡ ʧʽʜʽʛʨʽʚʘʻ ʦʣʠʚʫ ʟ 
ʚʣʘʩʥʦʛʦ ʙʘʢʘ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʘ ʟʘʙʝʟʧʝʯʫʻ ʾʾ 
ʮʠʨʢʫʣʷʮʽʶ ʪʝʧʣʦʦʙʤʽʥʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ ʧʨʝʚʝʥʪʦʨʽʚ; 

- ʤʦʜʫʣʴ ʧʨʘʮʶʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʧʽʜʪʨʠ-
ʤʫʶʯʠ ʟʘʜʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʧʣʦʥʦʩʽʷ. 
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1.9.5 ɺʠʧʨʦʙʫʚʘʥʥʷ ʢʦʣʦʥʠ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ 
 
ʇʽʩʣʷ ʮʝʤʝʥʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʧʨʦʤʠʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʚʦʜʦʶ ʘʙʦ ʛʣʠʥʠʩʪʠʤ ʨʦʟʯʠʥʦʤ ʧʨʠʩʪʫʧʘʶʪʴ 
ʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʦʜʥʠʤ ʟ 
ʜʚʦʭ ʩʧʦʩʦʙʽʚ ï ʦʧʨʝʩʫʚʘʥʥʷʤ ʚʦʜʦʶ ʘʙʦ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ 
ʨʽʜʠʥʠ. ɺ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 
ʢʦʣʦʥʫ ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʦʧʨʝʩʫʚʘʥʥʷʤ, ʘ ʚ 
ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ï ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʙʠʜʚʘ ʩʧʦʩʦʙʠ. ʇʨʠ 
ʚʠʧʨʦʙʫʚʘʥʥʽ ʦʧʨʝʩʫʚʘʥʥʷʤ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʦʙʣʘʜʥʫʻʪʴʩʷ 
ʦʧʨʝʩʫʚʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ ʽ ʤʘʥʦʤʝʪʨʦʤ. ʅʘʧʦʚʥʶʶʪʴ 
ʩʚʝʨʜʣʦʚʠʥʫ ʚʦʜʦʶ ʽ ʩʪʚʦʨʶʶʪʴ ʧʣʘʚʥʦ ʪʠʩʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʙʫʨʦʚʦʛʦ ʥʘʩʦʩʘ ʘʙʦ ʥʘʩʦʩʘ ʮʝʤʝʥʪʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʇʨʠ 
ʮʴʦʤʫ ʪʠʩʢ ʥʘ ʫʩʪʽ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʠʥʝʥ ʥʘ 20 % 
ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʯʽʢʫʚʘʥʠʡ ʪʠʩʢ, ʘʣʝ ʤʘʻ ʙʫʪʠ 
ʥʝ ʤʝʥʰʠʤ 8é10 ʄʇʘ (ʜʣʷ ʢʦʣʦʥ 168é140 ʤʤ). ʗʢʱʦ 
ʯʝʨʝʟ 30 ʭʚ. ʪʠʩʢ ʚ ʢʦʣʦʥʽ ʥʝ ʟʥʠʟʠʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 0,5 
ʄʇʘ, ʪʦ ʢʦʣʦʥʫ ʚʚʘʞʘʶʪʴ ʛʝʨʤʝʪʠʯʥʦʶ. ʄʦʞʣʠʚʝ ʪʘʢʦʞ 
ʦʧʨʝʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʢʦʣʦʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʨʘ. 

ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʢʦʣʦʥʠ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʩʧʦʩʦʙʦʤ 
ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʨʝʩʦʨʘ ʽ ʚʽʜʢʘʯʫʚʘʥʥʷ 
ʨʽʜʠʥʠ ʜʦʤʘʛʘʶʪʴʩʷ, ʱʦʙ ʩʪʦʚʧ ʨʽʜʠʥʠ, ʷʢʠʡ ʟʘʣʠʰʘʻʪʴʩʷ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ, ʙʫʚ ʥʘ ʚʠʩʦʪʽ ʥʘ 20 % ʤʝʥʰʽʡ ʚʽʜ ʩʪʦʚʧʘ ʧʨʠ 
ʚʠʢʣʠʢʫ ʧʨʠʧʣʠʚʫ ʚ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʋ ʩʚʝʨʜʣʦʚʠʥʘʭ, 
ʧʨʦʙʫʨʝʥʠʭ ʛʣʠʥʠʩʪʠʤ ʨʦʟʯʠʥʦʤ ʛʫʩʪʠʥʦʶ ʤʝʥʰʦʶ ʚʽʜ 1,4 
ʛ/ʩʤ3, ʧʝʨʝʚʽʨʢʘ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʟʘʤʽʥʽ ʮʴʦʛʦ 
ʨʦʟʯʠʥʫ ʥʘ ʚʦʜʫ. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʥʝ ʙʫʣʦ 
ʧʝʨʝʣʠʚʫ ʘʙʦ ʚʠʜʽʣʝʥʥʷ ʛʘʟʫ, ʪʦ ʚʚʘʞʘʶʪʴ ʢʦʣʦʥʫ 
ʛʝʨʤʝʪʠʯʥʦʶ. 

ɸʣʝ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʫʩʧʽʰʥʝ ʦʧʨʝʩʫʚʘʥʥʷ ʣʠʰʝ 
ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʪʠʩʢ ʥʝ ʛʘʨʘʥʪʫʻ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʦʣʦʥʠ, ʪʦʤʫ 
ʱʦ ʪʘʢʝ ʦʧʨʝʩʫʚʘʥʥʷ ʥʝ ʟʘʚʞʜʠ ʚʠʷʚʣʷʻ ʜʝʬʝʢʪʠ. ʆʪʞʝ 
ʧʝʨʝʜ ʧʝʨʬʦʨʘʮʽʻʶ ʥʝʦʙʭʽʜʥʠʤ ʻ ʽ ʟʦʚʥʽʰʥʻ ʦʧʨʝʩʫʚʘʥʥʷ, 
ʪʦʙʪʦ ï ʟʘʤʽʥʘ ʚ ʢʦʣʦʥʽ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʚʦʜʫ ʽ 
ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ. 

ʇʨʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ 
ʧʦʚʪʦʨʶʶʪʴ, ʽ ʷʢʱʦ ʚʠʷʚʠʪʴʩʷ, ʱʦ ʢʦʣʦʥʘ ʥʝʛʝʨʤʝʪʠʯʥʘ, ʪʦ 
ʦʙʩʪʝʞʫʶʪʴ ʩʪʘʥ ʢʦʣʦʥʠ ʽ ʨʦʟʧʦʯʠʥʘʶʪʴ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ. 

ʇʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʥʘ ʢʦʣʦʥʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʩʫʚʢʫ 
ʥʘ ʚʠʧʘʜʦʢ ʬʦʥʪʘʥʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜ ʯʘʩ ʧʝʨʬʦʨʘʮʽʾ 
ʢʦʣʦʥʠ (ʥʘ ʨʽʚʥʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ). ɺʽʜʪʘʢ 
ʦʙʣʘʜʥʫʶʪʴ ʫʩʪʷ ʧʽʜ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʢʘʪʝʛʦʨʽʾ 
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ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʥʫʨʝʥʠʤʠ 
ʥʘʩʦʩʘʤʠ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʦʜʥʫ ʢʦʣʦʥʥʫ ʛʦʣʦʚʢʫ ʘʙʦ ʪʨʫʙʥʠʡ 
ʧôʻʜʝʩʪʘʣ, ʘ ʜʣʷ ʬʦʥʪʘʥʥʦʛʦ ʩʧʦʩʦʙʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ï 
ʬʦʥʪʘʥʥʫ ʘʨʤʘʪʫʨʫ ʽʟ ʩʠʩʪʝʤʦʶ ʚʠʢʠʜʽʚ ʽ ʤʘʥʽʬʦʣʴʜʽʚ. ɼʦ 
ʬʦʥʪʘʥʥʦʾ ʘʨʤʘʪʫʨʠ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʻʜʥʘʥʽ ʣʽʥʽʾ ʜʣʷ 
ʛʣʫʰʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʢʨʽʟʴ ʪʨʫʙʥʠʡ ʽ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ. 

ɺ ʛʘʟʦʚʠʭ ʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʘ ʪʘʢʦʞ ʚ 
ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʛʘʟʫ (ʙʽʣʴʰʝ 200 
ʤ3/ʪ), ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟ ʦʯʽʢʫʚʘʥʠʤ ʥʘʜʣʠʰʢʦʚʠʤ 
ʪʠʩʢʦʤ ʥʘ ʫʩʪʽ ʙʽʣʴʰʝ 10 ʄʇʘ, ʙʣʠʟʴʢʘ ʜʦ ʫʩʪʷ ʯʘʩʪʠʥʘ 
ʢʦʣʦʥʠ ʨʘʟʦʤ ʟ ʢʦʣʦʥʥʦʶ ʛʦʣʦʚʢʦʶ ʧʽʩʣʷ ʦʧʨʝʩʫʚʘʥʥʷ 
ʚʦʜʦʶ ʜʦʜʘʪʢʦʚʦ ʦʧʨʝʩʦʚʫʻʪʴʩʷ ʽʥʝʨʪʥʠʤ ʛʘʟʦʤ (ʘʟʦʪʦʤ) 
ʟʛʽʜʥʦ ʟ ʧʨʦʝʢʪʦʤ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʢʦʣʦʥʠ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʦʬʦʨʤʣʷʶʪʴʩʷ 
ʩʧʝʮʽʘʣʴʥʠʤ ʘʢʪʦʤ. 

  
 
1.9.6 ʉʧʦʣʫʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʟ 

ʧʣʘʩʪʦʤ 
 
ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʽʡʥʦʾ ʯʘʩʪʠʥʠ 

ʩʚʝʨʜʣʦʚʠʥʠ ʽʟ ʟʘʮʝʤʝʥʪʦʚʘʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ, 
ʩʧʦʣʫʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʟ ʧʣʘʩʪʦʤ (ʚʪʦʨʠʥʥʝ 
ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʘ) ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦ ʧʝʨʬʦʨʘʮʽʾ ï 
ʩʪʚʦʨʝʥʥʷ ʢʘʥʘʣʽʚ ʚ ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ, ʮʝʤʝʥʪʥʦʤʫ ʢʘʤʝʥʽ ʽ 
ʜʽʣʷʥʮʽ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, ʟʘʙʨʫʜʥʝʥʦʾ ʯʘʩʪʢʘʤʠ ʙʫʨʦʚʦʛʦ 
ʨʦʟʯʠʥʫ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʟ ʤʝʪʦʶ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʧʣʘʩʪʘ ʽʟ ʩʚʝʨʜʣʦʚʠʥʦʶ. ɺʪʦʨʠʥʥʝ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʘ ʻ 
ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʧʣʠʚʘ ̒ʥʘ ʧʦʜʘʣʴʰʫ 
ʝʬʝʢʪʠʚʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɿʘʣʝʞʥʦ 
ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʩʚʝʨʜʣʦʚʠʥʥʠʭ ʫʤʦʚ ʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʘ-ʢʦʣʝʢʪʦʨʘ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ 
ʢʫʤʫʣʷʪʠʚʥʘ, ʩʚʝʨʜʣʠʣʴʥʘ, ʛʽʜʨʦʤʝʭʘʥʽʯʥʘ, ʧʣʘʩʪʠʯʥʘ ʪʘ 
ʽʥʰʽ ʚʠʜʠ ʧʝʨʬʦʨʘʮʽʾ. 

ʏʘʩʪʠʥʘ ʨʦʙʽʪ ʟ ʚʪʦʨʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ 
ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʧʣʘʩʪʽʚ ʚ ʥʘʰ ʯʘʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʫʤʫʣʷʪʠʚʥʦʾ ʧʝʨʬʦʨʘʮʽʾ ï ʧʨʦʩʪʨʽʣʫ ʦʪʚʦʨʽʚ ʚ 
ʢʦʣʦʥʽ, ʮʝʤʝʥʪʥʦʤʫ ʢʽʣʴʮʽ ʽ ʚ ʧʦʨʦʜʽ ʧʣʘʩʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʩʧʝʮʽʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ï ʧʝʨʬʦʨʘʪʦʨʽʚ. ʇʽʩʣʷ ʦʩʚʦʻʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʬʪʘ, ʛʘʟ ʯʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪ ʧʦʩʪʫʧʘʶʪʴ ʟ 
ʧʣʘʩʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʢʨʽʟʴ ʮʽ ʦʪʚʦʨʠ. ɼʽʘʤʝʪʨ ʽ 
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ʯʠʩʣʦ ʦʪʚʦʨʽʚ ʥʘ 1 ʤ (ʛʫʩʪʠʥʘ ʧʝʨʬʦʨʘʮʽʾ) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 
ʪʘʢ, ʱʦʙ ʧʨʠʪʦʢ ʬʣʶʾʜʫ ʟ ʧʣʘʩʪʘ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʠʤ. 

ʇʝʨʬʦʨʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʦʪʘʞʥʦʛʦ ʢʘʙʝʣʶ. 
ʉʧʫʩʢ ʥʘ ʢʘʨʦʪʘʞʥʦʤʫ ʢʘʙʝʣʽ ʻ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʪʘʚʢʠ 
ʧʝʨʬʦʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʜʦ ʽʥʪʝʨʚʘʣʫ 
ʨʦʟʢʨʠʪʪʷ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʟʥʘʯʥʘ 
ʝʢʦʥʦʤʽʷ ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʉʇʆ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʷʢ ʙʝʟʢʦʨʧʫʩʥʽ ʪʘʢ ʽ ʢʦʨʧʫʩʥʽ ʧʝʨʬʦʨʘʪʦʨʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʙʝʟʢʦʨʧʫʩʥʠʭ ʧʝʨʬʦʨʘʪʦʨʽʚ 
(ʨʠʩ. 1.119) ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʾʭ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʽ ʛʥʫʯʢʽʩʪʴ, 
ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʩʧʫʩʢ ʫ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʣʦʛʦ 
ʜʽʘʤʝʪʨʘ ʽ ʢʨʽʟʴ ʟʚʫʞʝʥʽ ʜʽʣʷʥʢʠ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʽ ʥʘʩʦʩʥʦ-
ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ (ʅʂʊ), ʾʭ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʘ 
ʦʙʫʤʦʚʣʝʥʘ ʥʝʚʝʣʠʢʦʶ ʤʘʩʦʶ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʤʦʞʣʠʚʽʩʪʶ 
ʩʢʣʘʜʘʥʥʷ ʧʝʨʬʦʨʘʪʦʨʽʚ ʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ. 
 

  
 

ʈʠʩʫʥʦʢ 1.119 ï ɹʝʟʢʦʨʧʫʩʥʽ ʢʫʤʫʣʷʪʠʚʥʽ ʧʝʨʬʦʨʘʪʦʨʠ: 
ʘ ï ʪʠʧ 3ʇʈʂ-42 ʉ; ʙ ï ʪʠʧ 3ʇʂʉ-80 ʅ-ɻʇ; ʚ ï ʢʫʤʫʣʷʪʠʚʥʽ 

ʟʘʨʷʜʠ; ʛ ï ʚʠʛʣʷʜ ʤʽʰʝʥʽ ʧʽʩʣʷ ʚʽʜʩʪʨʽʣʫ ʟʘʨʷʜʫ 
(ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ 17,8 ʤʤ) 

 
ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʙʝʟʢʦʨʧʫʩʥʠʭ ʧʝʨʬʦʨʘʪʦʨʽʚ ʻ 

ʤʘʣʘ ʜʦʚʞʠʥʘ ʧʨʦʙʠʪʠʭ ʢʘʥʘʣʽʚ, ʦʙʫʤʦʚʣʝʥʘ ʤʘʣʦʶ ʤʘʩʦʶ 
ʢʫʤʫʣʷʪʠʚʥʠʭ ʟʘʨʷʜʽʚ, ʘ ʪʘʢʦʞ ʪʨʫʜʥʦʱʽ ʩʧʫʩʢʫ ʚ 
ʦʙʚʘʞʥʝʥʠʭ ʨʦʟʯʠʥʘʭ. 

ʂʦʨʧʫʩʥʽ ʧʝʨʬʦʨʘʪʦʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʠʤ, ʱʦ 
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ʢʫʤʫʣʷʪʠʚʥʽ ʟʘʨʷʜʠ ʽ ʟʘʩʦʙʠ ʧʽʜʨʠʚʘʥʥʷ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ 
ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʮʥʠʤ ʩʪʘʣʝʚʠʤ ʢʦʨʧʫʩʦʤ. 
ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ 
ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʽ  ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʨʦʙʽʪ, ʥʝ ʟʘʩʤʽʯʫʶʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʜʫʢʪʘʤʠ ʚʠʙʫʭʫ ʽ 
ʦʩʢʦʣʢʘʤʠ ʟʘʨʷʜʽʚ. ɺʠʩʦʢʦʤʽʮʥʠʡ ʢʦʨʧʫʩ ʧʝʨʬʦʨʘʪʦʨʘ 
ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʝʨʬʦʨʘʮʽʶ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʥʘ 
ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ, ʘ ʚʝʣʠʢʘ ʤʘʩʘ ʧʦʣʝʛʰʫʻ ʩʧʫʩʢ ʫ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʨʦʟʯʠʥʘʤʠ ʚʝʣʠʢʦʾ ʛʫʩʪʠʥʠ. ʂʦʨʧʫʩʥʽ 
ʧʝʨʬʦʨʘʪʦʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʚʠʜʠ ï ʦʜʥʦʨʘʟʦʚʦʛʦ ʪʘ 
ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʠʩ. 1.120, ʘ, ʙ). 

ɼʦ ʧʝʨʬʦʨʘʪʦʨʽʚ  ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ  ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʘʣʝʞʘʪʴ ʧʝʨʬʦʨʘʪʦʨʠ ʪʠʧʫ ʇʂ-105 (ʨʠʩ. 1.120, ʘ). ʂʦʨʧʫʩ 
ʮʴʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʤʘʻ ʚʽʢʥʘ, ʷʢʽ ʛʝʨʤʝʪʠʟʫʶʪʴʩʷ ʩʪʘʣʝʚʠʤʠ 
ʧʨʦʙʢʘʤʠ ʽ ʛʫʤʦʚʠʤʠ ʫʱʽʣʴʥʶʚʘʯʘʤʠ. ʄʦʞʣʠʚʽʩʪʴ 
ʥʝʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʧʫʩʘ ʧʝʨʬʦʨʘʪʦʨʘ 
ʟʜʝʰʝʚʣʶʻ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰ ʪʦʥʢʦʾ, 
ʧʦʨʽʚʥʶʶʯʠ ʟ ʩʘʤʠʤ ʢʦʨʧʫʩʦʤ, ʩʪʘʣʝʚʦʾ ʧʨʦʙʢʠ, 
ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʜʦʚʞʠʥʠ ʢʘʥʘʣʫ ʚ ʧʦʨʦʜʽ. ɼʦ 
ʥʝʜʦʣʽʢʽʚ ʮʴʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʙʽʣʴʰ 
ʚʠʩʦʢʠʡ, ʥʽʞ ʚ ʧʝʨʬʦʨʘʪʦʨʽʚ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 
ʬʫʛʘʩʥʠʡ ʚʧʣʠʚ ʥʘ ʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʦʙʤʝʞʝʥʥʷ ʧʦ 
ʜʦʚʞʠʥʽ ï 3 ʤʝʪʨʠ. 

 

 
ʘ 

 
ʙ 

 

ʈʠʩʫʥʦʢ 1.120 ï ʂʦʨʧʫʩʥʽ ʢʫʤʫʣʷʪʠʚʥʽ ʧʝʨʬʦʨʘʪʦʨʠ: 
ʘ ï ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʫ ʇʂ-105;  
ʙ ï ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʫ ʇʂʆ-102 

 

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʝʨʬʦʨʘʪʦʨʘ ʦʜʥʦʨʘʟʦʚʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʢʦʨʧʫʩ ʧʝʨʬʦʨʘʪʦʨʘ ʚʠʢʦʥʘʥʠʡ ʽʟ 
ʩʫʮʽʣʴʥʦʾ ʩʪʘʣʝʚʦʾ ʪʨʫʙʠ, ʘ ʢʫʤʫʣʷʪʠʚʥʽ ʟʘʨʷʜʠ ʤʦʥʪʫʶʪʴʩʷ 
ʥʘ ʢʘʨʢʘʩʠ ʟ ʨʽʟʥʦʶ ʬʘʟʦʚʦʶ ʦʨʽʻʥʪʘʮʽʻʶ. ʂʨʽʤ ʟʥʠʞʝʥʦʾ 
ʬʫʛʘʩʥʦʩʪʽ, ʧʝʨʬʦʨʘʪʦʨʠ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ 
ʧʨʦʩʪʽ ʧʨʠ ʟʘʨʷʜʞʘʥʥʽ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ 
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ʢʫʤʫʣʷʪʠʚʥʠʭ ʟʘʨʷʜʽʚ ʽ ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʠʡ 
ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ. ɼʦ ʪʘʢʦʛʦ ʪʠʧʫ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ 
ʤʦʜʫʣʴʥʽ ʧʝʨʬʦʨʘʪʦʨʠ. ɰʭ ʛʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʚ ʪʦʤʫ, ʱʦ 
ʩʝʢʮʽʾ ʧʝʨʬʦʨʘʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʜʫʣʽ, ʟʘʨʷʜʞʝʥʽ 
ʚ ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ. ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʯʽ ʜʝʪʦʥʘʮʽʾ ʤʽʞ 
ʤʦʜʫʣʷʤʠ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʰʚʠʜʢʝ ʩʢʣʘʜʘʥʥʷ ʛʽʨʣʷʥʜʠ 
ʧʝʨʬʦʨʘʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʩʢʣʘʜʘʥʥʷ 
ʧʝʨʬʦʨʘʪʦʨʽʚ, ʱʦ ʩʧʫʩʢʘʶʪʴʩʷ ʥʘ ʢʘʨʦʪʘʞʥʦʤʫ ʢʘʙʝʣʽ, 
ʤʦʞʝ ʜʦʩʷʛʘʪʠ 300 ʤ. 

ʇʝʨʬʦʨʘʮʽʷ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʚʪʦʨʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ, 
ʷʢʽ, ʟʘʟʚʠʯʘʡ, ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ 
ʽʥʪʝʨʚʘʣʫ ʧʝʨʬʦʨʘʮʽʾ ʟʦʥʠ ʚʦʜʦʥʘʬʪʦʚʦʛʦ ʘʙʦ 
ʛʘʟʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʽʚ, ʘ ʪʘʢʦʞ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟ 
ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ, ʷʢʽʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʥʝ ʜʦʟʚʦʣʷʻ 
ʧʨʦʚʝʩʪʠ ʢʫʤʫʣʷʪʠʚʥʫ ʧʝʨʬʦʨʘʮʽʶ, ʱʦ ʚʦʣʦʜʽʻ ʬʫʛʘʩʥʠʤ 
ʚʧʣʠʚʦʤ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʛʨʦʟʦʶ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 
ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʽ ʚʠʥʠʢʥʝʥʥʷ ʟʘʢʦʣʦʥʥʠʭ ʧʝʨʝʪʦʢʽʚ ʟ 
ʚʠʱʠʭ ʘʙʦ ʥʠʞʯʠʭ ʧʣʘʩʪʽʚ. ɼʣʷ ʧʝʨʬʦʨʘʮʽʾ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʚʝʨʜʣʠʣʴʥʽ ʘʙʦ ʛʽʜʨʦʤʝʭʘʥʽʯʥʽ 
ʧʝʨʬʦʨʘʪʦʨʠ. 

  
         ʘ                ʙ 

ʈʠʩʫʥʦʢ 1.121 ï ʇʝʨʬʦʨʘʪʦʨ 
ʩʚʝʨʜʣʠʣʴʥʠʡ ʇʉ-112/70: 
ʘ ï ʩʭʝʤʘ; ʙ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 
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ʉʚʝʨʜʣʠʣʴʥʘ ʧʝʨʬʦʨʘʮʽʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʧʝʨʬʦʨʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ, ʦʪʚʦʨʽʚ ʚ ʦʙʩʘʜʥʠʭ ʪʨʫʙʘʭ, 
ʢʽʣʴʮʝʚʦʤʫ ʮʝʤʝʥʪʥʦʤʫ ʢʘʤʝʥʽ ʽ ʧʦʨʦʜʽ. ʆʩʥʦʚʥʦʶ 
ʧʝʨʝʚʘʛʦʶ ʩʚʝʨʜʣʠʣʴʥʦʾ ʧʝʨʬʦʨʘʮʽʾ ʻ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ 
ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʪʦʨʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʥʘ ʦʙʩʘʜʥʽ ʢʦʣʦʥʠ ʽ 
ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ, ʪʘʢ ʷʢ ʩʪʚʦʨʝʥʥʷ ʧʝʨʬʦʨʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʙʝʟʫʜʘʨʥʦʾ ʜʽʾ, ʥʝ ʜʝʬʦʨʤʫʶʯʠ ʽ ʥʝ 
ʨʫʡʥʫʶʯʠ ʦʙʩʘʜʥʽ ʪʨʫʙʠ, ʙʝʟ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʚ 
ʮʝʤʝʥʪʥʦʤʫ ʢʽʣʴʮʽ ʽ ʧʦʛʽʨʰʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʫ ʚʠʙʽʡʥʽʡ ʟʦʥʽ ʧʣʘʩʪʘ. ʉʧʦʩʽʙ 
ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʦʪʚʦʨʽʚ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ ʟ ʯʠʩʪʦʶ 
ʢʨʦʤʢʦʶ. ʂʨʽʤ ʪʦʛʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʦʪʚʦʨʠ ʧʨʠ 
ʧʨʦʚʝʜʝʥʥʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʫ ʩʪʽʥʢʘʭ ʩʚʝʨʜʣʦʚʠʥʠ 
ʙʘʛʘʪʦʢʦʣʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʙʽʨʢʦʚʦ ʨʦʟʢʨʠʚʘʪʠ ʧʣʘʩʪʠ 
ʧʝʨʝʤʝʞʦʚʘʥʽ ʧʨʦʥʠʢʥʠʤʠ ʽ ʫʱʽʣʴʥʝʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ 
ʪʘʢʦʞ ʨʦʟʢʨʠʚʘʪʠ ʤʘʣʦʧʦʪʫʞʥʽ ʥʘʬʪʦʚʽ ʧʣʘʩʪʠ. 

ʅʘ ʨʠʩ. 1.121 ʧʦʢʘʟʘʥʦ ʧʝʨʬʦʨʘʪʦʨ ʩʚʝʨʜʣʠʣʴʥʠʡ ʇʉ-
112/70, ʷʢʠʡ ʤʦʞʝ ʟ ʢʘʨʦʪʘʞʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʽ ʧʽʜʡʦʤ-
ʥʠʢʦʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʧʨʦʙʫʨʝʥʠʭ 
ʜʦʣʦʪʦʤ ʜʽʘʤʝʪʨʦʤ 190é215,9 ʤʤ ʽ ʦʙʩʘʜʞʝʥʠʭ ʪʨʫʙʘʤʠ 
ʜʽʘʤʝʪʨʦʤ 146é168 ʤʤ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʛʣʠʙʠʥʠ    
4200 ʤ ï ʦʩʥʘʱʝʥʠʡ ʪʨʠʞʠʣʴʥʠʤ ʢʘʙʝʣʝʤ, ʘ ʜʦ 5400 ʤ ï 
ʩʝʤʠʞʠʣʴʥʠʤ ʢʘʙʝʣʝʤ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʮʠʭ ʧʝʨʬʦʨʘʪʦʨʽʚ 
ʚʽʜʥʦʩʷʪʴʩʷ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʩʚʝʨʜʣʽʥʥʷ ʢʘʥʘʣʽʚ ʽ 
ʤʘʣʘ ʛʣʠʙʠʥʘ ʧʝʨʬʦʨʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ (ʥʝ ʙʽʣʴʰʝ 90 ʤʤ), ʱʦ 
ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʠʡ ʛʽʜʨʦʟʚôʷʟʦʢ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʧʣʘʩʪʦʤ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʘʶʪʴ ʤʽʩʮʝ ʟʥʘʯʥʽ 
ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʚʪʨʘʪʠ ʫ ʚʠʙʽʡʥʽʡ ʟʦʥʽ ʧʣʘʩʪʘ.  

ɻʽʜʨʦʤʝʭʘʥʽʯʥʘ ʧʝʨʬʦʨʘʮʽʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 
ʥʘʧʨʷʤʦʤ ʚʪʦʨʠʥʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʽʚ, ʱʦ ʤʘʻ ʨʷʜ 
ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʦ ʧʝʨʝʚʘʛ ʤʦʞʥʘ 
ʚʽʜʥʝʩʪʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ ʟʘ 
ʷʢʽʩʪʶ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʘ, ʟʘʚʜʷʢʠ ʧʝʨʬʦʨʘʮʽʾ ʦʙʩʘʜʥʦʾ 
ʢʦʣʦʥʠ ʧʨʦʪʷʞʥʦʶ ʱʽʣʠʥʦʶ ʽ ʚʢʣʶʯʝʥʥʷ ʚ ʨʦʙʦʪʫ ʚʩʽʭ 
ʬʣʶʾʜʦʧʨʦʚʽʜʥʠʭ ʢʘʥʘʣʽʚ ʧʣʘʩʪʘ, ʚʝʣʠʢʫ ʧʠʪʦʤʫ ʧʣʦʱʫ 
ʨʦʟʪʠʥʫ (ʧʝʨʝʚʠʱʫʻ ʧʣʦʱʫ ʨʦʟʪʠʥʫ ʢʫʤʫʣʷʪʠʚʥʦʶ 
ʧʝʨʬʦʨʘʮʽʻʶ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʜʚʘ ʨʘʟʠ), ʚʝʣʠʢʠʡ ʨʘʜʽʫʩ 
ʧʨʦʥʠʢʥʝʥʥʷ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʬʫʛʘʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʧʽʜ ʯʘʩ ʧʝʨʬʦʨʘʮʽʾ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ ʤʦʞʥʘ 
ʩʝʣʝʢʪʠʚʥʦ ʨʦʟʢʨʠʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽ ʧʝʨʝʤʝʞʦʚʘʥʽ ʪʦʥʢʽ 
ʧʨʦʧʣʘʩʪʢʠ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʧʝʨʝʤʠʯʢʫ ʤʽʞ ʥʠʤʠ. 
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ʅʘ ʨʠʩ. 1.122 ʧʦʢʘʟʘʥʦ ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʡ ʱʽʣʠʥʥʠʡ 
ʧʝʨʬʦʨʘʪʦʨ ʪʠʧʫ ʇʑ-6-146 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʬʦʨʘʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥ ʦʙʩʘʜʞʝʥʠʭ ʢʦʣʦʥʦʶ ʜʽʘʤʝʪʨʦʤ 146 ʤʤ. 

ʇʝʨʬʦʨʘʪʦʨ ʜʦʟʚʦʣʷʻ: 
- ʧʨʦʚʝʩʪʠ ʟʘʤʽʥʫ  ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʨʽʜʠʥʠ ʜʦ ʽ ʧʽʩʣʷ 

ʧʝʨʬʦʨʘʮʽʾ; 
- ʩʪʚʦʨʠʪʠ ʧʦʟʜʦʚʞʥʽ ʱʽʣʠʥʠ ʜʦʚʞʠʥʦʶ 2é4 ʤ ʽ 

ʰʠʨʠʥʦʶ 7é9 ʤʤ ʥʘʢʘʪʥʠʤ ʜʠʩʢʦʤ ʥʘ 16é20 ʤʤ ʟʘ ʤʝʞʽ 
ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ; 

- ʨʦʟʤʠʚʘʪʠ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʽ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʢʨʽʟʴ 
ʛʽʜʨʦʤʦʥʽʪʦʨʥʫ ʥʘʩʘʜʢʫ ʽ ʛʦʪʦʚʫ ʱʽʣʠʥʫ ʥʘ ʛʣʠʙʠʥʫ 
150é200 ʤʤ; 

- ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʢʦʣʦʥʠ ʚ ʢʦʣʦʥʽ ʨʦʟʢʨʠʚʘʪʠ 
ʚʥʫʪʨʽʰʥʶ ʢʦʣʦʥʫ, ʥʝ ʫʰʢʦʜʞʫʶʯʠ ʟʦʚʥʽʰʥʶ; 

- ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʟ ʨʦʟʢʨʠʪʪ ̫ʧʣʘʩʪʽʚ ʙʝʟ ʨʽʟʢʠʭ  
ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʽ ʚʠʙʽʡʥʫ ʟʦʥʫ 
ʧʣʘʩʪʘ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ 
ʪʝʭʥʦʛʝʥʥʠʭ ʪʨʽʱʠʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʰʚʠʜʢʦʛʦ ʦʙʚʦʜʥʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ ʚ ʚʦʜʦʥʘʬʪʦʚʠʭ ʟʦʥʘʭ.  

 

 
 

ɻʽʜʨʦʤʝʭʘʥʽʯʥʠʡ ʧʝʨʬʦʨʘʪʦʨ ʟ ʥʦʞʘʤʠ-ʧʨʦʙʽʡʥʠʢʘʤʠ 
ʧʨʝʜʩʪʘʚʣʷʻ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʠʩʢʫ, ʷʢʠʡ ʤʘʻ ʛʽʜʨʘʚʣʽʯʥʠʡ 
ʟʚôʷʟʦʢ ʟ ʢʦʨʧʫʩʘʤʠ. ʋ ʢʦʨʧʫʩʘʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 
ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʦʞʽ-ʧʨʦʙʽʡʥʠʢʠ. ʂʽʣʴʢʽʩʪʴ 
ʥʦʞʽʚ ï ʜʦ 4 ʰʪ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʥʦʞʽʚ-ʧʨʦʙʽʡʥʠʢʽʚ ʤʦʞʝ 
ʙʫʪʠ ʜʦʚʽʣʴʥʠʤ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʪʠʩʢʫ ʫ 
ʚʥʫʪʨʽʰʥʽʡ ʧʦʨʦʞʥʠʥʽ ʧʝʨʬʦʨʘʪʦʨʘ ʥʦʞʽ-ʧʨʦʙʽʡʥʠʢʠ 

ʈʠʩʫʥʦʢ 1.122 ï ɻʽʜʨʦʤʝʭʘʥʽʯʥʠʡ 
ʱʽʣʠʥʥʠʡ ʧʝʨʬʦʨʘʪʦʨ ʇʑ-6-146: 
1 ï ʥʘʢʘʪʫʚʘʣʴʥʠʡ ʜʠʩʢ; 2 ï ʦʧʦʨʥʽ 
ʨʦʣʠʢʠ; 3 ï ʛʽʜʨʦʤʦʥʽʪʦʨʥʘ ʥʘʩʘʜʢʘ;  

4 ï ʧʽʜʧʨʫʞʠʥʝʥʠʡ ʧʦʨʰʝʥʴ-
ʰʪʦʚʭʘʯ; 5 ï ʟôʻʜʥʫʚʘʣʴʥʘ ʤʫʬʪʘ 
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ʚʠʭʦʜʷʪʴ ʟ ʢʦʨʧʫʩʽʚ ʽ ʧʨʦʨʽʟʘʶʪʴ ʦʪʚʽʨ ʚ ʦʙʩʘʜʥʽʡ ʢʦʣʦʥʽ ʽ 
ʮʝʤʝʥʪʥʦʤʫ ʢʘʤʝʥʽ ʰʠʨʠʥʦʶ 20 ʤʤ, ʚʠʩʦʪʦʶ 50 ʤʤ, 
ʛʣʠʙʠʥʦʶ 50 ʤʤ (ʨʠʩ. 1.123). ʇʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ 
ʧʝʨʬʦʨʘʪʦʨʘ ʻ ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʽ ʤʽʥʽʤʘʣʴʥʠʡ ʥʝʛʘʪʠʚʥʠʡ 
ʚʧʣʠʚ ʥʘ ʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 
ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʥʦʞʽʚ-ʧʨʦʙʽʡʥʠʢʽʚ: 15é40 
ʧʨʦʨʽʟʽʚ ʜʦ ʟʘʤʽʥʠ (ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʧʦʜʘʪʣʠʚʽʩʪʶ ʢʦʣʦʥʠ ʽ 
ʧʦʚôʷʟʘʥʠʤʠ ʟ ʮʠʤ ʚʠʤʦʛʘʤʠ ʜʦ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʷʢʠʭ 
ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʦʞʽ), ʘ ʪʘʢʦʞ ʤʘʣʫ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʚ 
ʧʣʘʩʪ. ɺʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʩʪʚʦʨʝʥʥʷʤ ʥʘʜʽʡʥʦʾ ʽ ʧʨʦʩʪʦʾ 
ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʶ ʥʘʩʘʜʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʪʠʩʢʽʚ ʫ 30é40 ʄʇʘ ʧʨʠ ʪʝʧʝʨʽʰʥʽʭ ʨʦʟʤʽʨʘʭ ʦʙʩʘʜʥʠʭ 
ʢʦʣʦʥ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ. 

 

        
                     ʘ                                ʙ 
 

ʈʠʩʫʥʦʢ 1.123 ï ʇʨʦʙʠʪʽ ʱʽʣʠʥʠ ʥʦʞʘʤʠ-ʧʨʦʙʽʡʥʠʢʘʤʠ 
ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʧʝʨʬʦʨʘʪʦʨʘ: 

ʘ ï ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʧʨʦʙʽʡ; ʙ ï ʜʚʦʩʪʦʨʦʥʥʽʡ ʧʨʦʙʽʡ 
 

ʇʝʨʬʦʨʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʭ 
ʪʨʫʙ. ʇʝʨʬʦʨʘʪʦʨʠ, ʷʢʽ ʩʧʫʩʢʘʶʪʴʩʷ ʥʘ ʅʂʊ, ʜʦʟʚʦʣʷʶʪʴ 
ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʢʨʠʪʪʷ ʚ ʧʦʭʠʣʠʭ ʧʣʘʩʪʘʭ ʘʙʦ ʩʠʣʴʥʦ 
ʚʠʢʨʠʚʣʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʚ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ 
ʩʧʫʩʢ ʧʝʨʬʦʨʘʪʦʨʘ ʥʘ ʢʘʙʝʣʽ. ɼʦʚʞʠʥʘ ʧʝʨʬʦʨʘʮʽʡʥʦʛʦ 
ʚʫʟʣʘ, ʧʨʠ ʩʧʫʩʢʫ ʡʦʛʦ ʥʘ ʅʂʊ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʘ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʨʦʟʢʨʠʚʘʪʠ ʧʣʘʩʪ ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ 
ʢʽʣʴʢʘ ʨʦʟôʻʜʥʘʥʠʭ ʧʣʘʩʪʽʚ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ 
ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʯʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʠʡ 
ʤʝʪʦʜ ï ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʫ ʧʝʨʬʦʨʘʮʽʶ. ʇʨʠ ʪʘʢʦʤʫ 
ʤʝʪʦʜʽ, ʚ ʅʂʊ, ʩʧʫʱʝʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ, ʧʽʜ 
ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʥʘʛʥʽʪʘʶʪʴ ʨʽʜʠʥʫ ʟ ʧʽʩʢʦʤ. ʅʘ ʢʽʥʮʽ ʪʨʫʙ 
ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʪʨʫʤʠʥʥʠʡ ʘʧʘʨʘʪ (ʨʠʩ. 1.124), ʟ ʩʦʧʣʘ 
ʷʢʦʛʦ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʚʠʭʦʜʠʪʴ ʨʽʜʠʥʘ ʟ ʧʽʩʢʦʤ. ʎʷ 
ʩʫʤʽʰ ʚʠʢʣʠʢʘʻ ʰʚʠʜʢʝ ʘʙʨʘʟʠʚʥʝ ʨʫʡʥʫʚʘʥʥʷ ʦʙʩʘʜʥʦʾ 
ʢʦʣʦʥʠ, ʮʝʤʝʥʪʥʦʛʦ ʢʽʣʴʮʷ ʽ ʧʦʨʦʜʠ. 

ʇʨʠ ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʽʡ ʧʝʨʬʦʨʘʮʽʾ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ 
ʽ ʮʝʤʝʥʪʥʝ ʢʽʣʴʮʝ ʥʝ ʪʨʽʩʢʘʶʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʮʝʡ ʤʝʪʦʜ 
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ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʛʣʠʙʠʥʫ ʽ ʜʽʘʤʝʪʨ ʦʪʚʦʨʽʚ. 
 

 

 
 

ʇʽʱʘʥʦʨʽʜʠʥʥʘ ʩʫʤʽʰ ʟʘʢʘʯʫʻʪʴʩʷ ʚ ʅʂʊ ʥʘʩʦʩʥʠʤʠ 
ʘʛʨʝʛʘʪʘʤʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʟʤʦʥʪʦʚʘʥʠʤʠ ʥʘ ʰʘʩʽ 
ʘʚʪʦʤʦʙʽʣʽʚ,  ʧʽʜʥʽʤʘʻʪʴʩʷ  ʟ  ʩʚʝʨʜʣʦʚʠʥʠ  ʥʘ ʧʦʚʝʨʭʥʶ ʧʦ 
ʢʽʣʴʮʝʚʦʤʫ ʧʨʦʩʪʦʨʫ. ʎʝ ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʨʦʟʢʨʠʪʪʷ 
ʧʣʘʩʪʘ. ʉʬʝʨʘ ʽ ʤʘʩʰʪʘʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʦʧʽʩʢʦ-
ʩʪʨʫʤʠʥʥʦʛʦ ʤʝʪʦʜʫ ʧʝʨʬʦʨʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʧʦʩʪʽʡʥʦ 
ʨʦʟʰʠʨʶʶʪʴʩʷ, ʽ ʢʨʽʤ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʘ ʚʽʥ ʟʥʘʡʰʦʚ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʘʭ, ʚʠʨʽʟʮʽ ʢʦʣʦʥ ʽ ʚ 
ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʚʧʣʠʚʫ. 

ʉʪʚʦʨʝʥʥʷ ʦʪʚʦʨʽʚ ʚ ʢʦʣʦʥʽ, ʮʝʤʝʥʪʥʦʤʫ ʢʘʤʝʥʽ ʽ 
ʢʘʥʘʣʫ ʚ ʧʦʨʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʜʘʥʥʷ ʧʽʱʘʥʦ-
ʨʽʜʠʥʥʽʡ ʩʫʤʽʰʽ ʜʫʞʝ ʚʝʣʠʢʦʾ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʩʷʛʘʻ 
ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ ʥʘ ʩʝʢʫʥʜʫ. ʇʝʨʝʧʘʜ ʪʠʩʢʫ ʧʨʠ 
ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 15é30 ʄʇʘ. ʋ ʧʦʨʦʜʽ ʚʠʤʠʚʘʻʪʴʩʷ 
ʢʘʚʝʨʥʘ ʛʨʫʰʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʟʚʝʨʥʝʥʦʾ ʚʫʟʴʢʠʤ ʢʦʥʫʩʦʤ 
ʜʦ ʧʝʨʬʦʨʘʮʽʡʥʦʛʦ ʦʪʚʦʨʫ ʚ ʢʦʣʦʥʽ. ʈʦʟʤʽʨʠ ʢʘʚʝʨʥʠ 
ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʽʮʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʪʨʠʚʘʣʦʩʪʽ ʚʧʣʠʚʫ ʪʘ 
ʧʦʪʫʞʥʦʩʪʽ ʧʽʱʘʥʦʨʽʜʠʥʥʦʛʦ ʩʪʨʫʤʝʥʷ. ʇʨʠ ʩʪʝʥʜʦʚʠʭ 
ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʢʘʥʘʣʠ ʜʦ 0,5 ʤ. 

ɯʥʥʦʚʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʻ ʧʨʦʜʫʢʪʠʚʥʘ ʢʦʤʧʣʝʢʩʥʘ 
ʛʽʜʨʦʤʝʭʘʥʽʯʥʘ ʱʽʣʠʥʥʘ ʧʝʨʬʦʨʘʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʭʽʤʽʯʥʦʾ ʜʽʾ ʥʘ ʧʣʘʩʪ (ʧʣʘʩʪʠʯʥʘ ʧʝʨʬʦʨʘʮʽʷ ʟ 

ʈʠʩʫʥʦʢ 1.124 ï ɸʧʘʨʘʪ ʜʣʷ 
ʧʽʩʢʦʩʪʨʫʤʠʥʥʦʾ ʧʝʨʬʦʨʘʮʽʾ ɸʇ-6ʄ: 

1 ï ʚʫʟʦʣ ʥʘʩʘʜʢʠ; 2 ï ʢʫʣʴʢʘ 
ʧʨʝʩʫʚʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ; 3 ï ʢʦʨʧʫʩ; 
4 ï ʟʘʛʣʫʰʢʘ; 5 ï ʢʫʣʴʢʘ ʢʣʘʧʘʥʘ; 

6 ï ʮʝʥʪʨʘʪʦʨ; 7 ï ʭʚʦʩʪʦʚʠʢ 
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ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʅʂʊ, ʨʠʩ. 1.125). 
 
 
 
 
 
 
 
 
 

                    
                  ʘ                                   ʙ 
 
 
 
 
 

 
 
                            ʚ                                     ʛ 

  
                   ʜ                                     ʝ 
 
ʈʠʩʫʥʦʢ 1.125 ï ʂʦʤʧʣʝʢʩʥʘ ʧʣʘʩʪʠʯʥʘ ʧʝʨʬʦʨʘʮʽʷ: 

ʘ ï ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʾ ʧʝʨʬʦʨʘʮʽʾ; ʙ ï ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʣʘʩʪʠʯʥʦʛʦ 
ʧʝʨʬʦʨʘʪʦʨʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʢʦʣʦʥʽ; ʚ, ʜ ï ʩʭʝʤʘ ʧʝʨʬʦʨʘʪʦʨʘ ʽ 

ʡʦʛʦ 3D-ʤʦʜʝʣʴ; 1 ï ʜʦʜʘʪʢʦʚʽ ʦʪʚʦʨʠ ʜʣʷ ʮʠʨʢʫʣʷʮʽʾ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ; 2 ï ʛʽʜʨʦʤʦʥʽʪʦʨʥʽ ʬʦʨʩʫʥʢʠ; 3 ï ʨʽʟʘʣʴʥʽ 
ʜʠʩʢʠ; ʛ, ʝ ï ʦʙʩʘʜʥʘ ʪʨʫʙʘ, ʨʦʟʨʽʟʘʥʘ ʱʽʣʠʥʥʠʤ ʧʝʨʬʦʨʘʪʦʨʦʤ  

 
ʊʝʭʥʦʣʦʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʽ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʤʝʪʘʣʫ ʽ ʥʝ ʤʘʻ ʫʜʘʨʥʦʾ ʜʽʾ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 
ʢʦʣʦʥʫ ʩʚʝʨʜʣʦʚʠʥ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʨʦʟʪʠʥʫ ʩʢʣʘʜʘʻ 
0,024 ʤ2 ʥʘ ʦʜʠʥ ʧʦʛʦʥʥʠʡ ʤʝʪʨ. ʎʝ ʨʽʚʥʦʟʥʘʯʥʦ ʧʣʦʱʽ 
ʨʦʟʪʠʥʫ 34-ʤʘ ʢʫʤʫʣʷʪʠʚʥʠʤʠ ʟʘʨʷʜʘʤʠ ʟ ʜʽʘʤʝʪʨʦʤ 
ʧʨʦʭʽʜʥʦʛʦ ʦʪʚʦʨʫ 30 ʤʤ.  

ʑʽʣʠʥʠ ʥʝ ʟʤʠʢʘʶʪʴʩʷ ʟʘʚʜʷʢʠ ʨʽʚʥʦʤʽʨʥʦʤʫ 
ʨʦʟʚʘʥʪʘʞʝʥʥʶ ʤʝʪʘʣʫ. ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʨʦʟʪʠʥʫ ʟʘ 
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ʦʜʠʥ ʩʧʫʩʢ ï ʜʦ 50 ʤʝʪʨʽʚ. 
ʇʨʠ ʧʣʘʩʪʠʯʥʽʡ ʧʝʨʬʦʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʬʦ-

ʨʘʪʦʨ ï ʧʨʠʣʘʜ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʦʩʥʘʱʝʥʠʡ ʜʚʦʤʘ 
ʜʠʩʢʘʤʠ-ʬʨʝʟʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʧʦʟʜʦʚʞʥʽ ʱʽʣʠʥʠ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʢʦʣʦʥʽ, ʜʚʦʤʘ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʤʠ ʬʦʨʩʫʥ-
ʢʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʟ ʜʠʩʢʘʤʠ-ʬʨʝʟʘʤʠ 
(ʜʠʚ. ʨʠʩ. 126, ʚ). ʈʽʜʠʥʘ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʟ ʬʦʨʩʫʥʦʢ ʨʦʟʤʠʚʘʻ 
ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʚ ʽʥʪʝʨʚʘʣʽ ʦʙʨʦʙʣʝʥʥʷ, ʦʯʠʱʘʻ ʚʠʙʽʡʥʫ ʟʦʥʫ 
ʧʣʘʩʪʘ ʚʽʜ ʙʨʫʜʫ. ʋ ʧʝʨʬʦʨʘʪʦʨʽ ʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʪʚʦʨʠ, ʱʦ 
ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʟʘʢʘʯʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ 
ʧʣʘʩʪ ʽ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ 
ʧʝʨʝʜ ʦʧʝʨʘʮʽʷʤʠ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ. ʅʘ ʨʠʩ. 1.126 
ʧʦʢʘʟʘʥʽ ʝʪʘʧʠ ʧʣʘʩʪʠʯʥʦʾ ʧʝʨʬʦʨʘʮʽʾ, ʘ ʥʘ ʨʠʩ. 1.127 ï 
ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʬʦʨʘʪʦʨʘ ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʫ ʩʚʝʨʜʣʦʚʠʥʫ. 

 
 

     
                ʘ                                         ʙ 
 

     
                ʚ                                         ʛ 

 
ʈʠʩʫʥʦʢ 1.126 ï ɽʪʘʧʠ ʧʣʘʩʪʠʯʥʦʾ ʧʝʨʬʦʨʘʮʽʾ: 

ʘ ï ʨʦʟʪʠʥ ʢʦʣʦʥʠ ʽ ʧʦʯʘʪʦʢ ʥʘʤʠʚʘʥʥʷ ʢʘʚʝʨʥʠ; ʙ ï ʥʘʤʠʚʘʥʥʷ 
ʢʘʚʝʨʥʠ; ʚ ï ʭʽʤʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ; ʛ ï ʦʩʚʦʻʥʥʷ 
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ʈʠʩʫʥʦʢ 1.127 ï ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʬʦʨʘʪʦʨʘ ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʫ 
ʩʚʝʨʜʣʦʚʠʥʫ 

 

ɻʣʠʙʦʢʘ ʧʝʨʬʦʨʘʮʽʷ. ʊʝʭʥʦʣʦʛʽʷ ʛʣʠʙʦʢʦʾ ʧʝʨʬʦʨʘʮʽʾ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʧʨʠ ʟʘʢʽʥʯʝʥʥʽ ʙʫʜʽʚʥʠʮʪʚʘ 
ʩʚʝʨʜʣʦʚʠʥ, ʘʙʦ ʾʾ ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʽ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʝʨʬʦʙʫʨʘ. ʊʝʭʥʦʣʦʛʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʜʘʣʝʥʥʷ 
ʯʘʩʪʠʥʠ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ (ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ), 
ʨʦʟʰʠʨʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ, ʟʘʢʘʯʫʚʘʥʥʷ ʽʟʦʣʶʶʯʠʭ 
ʛʝʣʝʫʪʚʦʨʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʩʪʚʦʨʝʥʥʷ ʮʝʤʝʥʪʥʦʾ ʧʨʦʙʢʠ, 
ʨʦʟʙʫʨʶʚʘʥʥʷ ʚ ʥʽʡ ʜʦʧʦʤʽʞʥʦʛʦ ʩʪʦʚʙʫʨʘ ʽ ʙʫʨʽʥʥʷ ʚ 
ʥʴʦʤʫ ʩʧʽʨʘʣʝʧʦʜʽʙʥʠʭ ʢʘʥʘʣʽʚ (ʜʽʘʤʝʪʨʦʤ 50 ʤʤ) ʛʣʠʙʠʥʦʶ 
ʚʽʜ 5 ʜʦ 40 ʤʝʪʨʽʚ (ʨʠʩ. 1.128), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ 
ʨʽʜʠʥ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧʦʥʫʚʘʥʴ ʧʝʨʬʦʙʫʨʘ ʜʣʷ 
ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʫʨʽʥʥʷ. 
 

 
                         ʘ                  ʙ 

ʈʠʩʫʥʦʢ 1.128 ï ɻʣʠʙʦʢʘ ʧʝʨʬʦʨʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫ: 
ʘ ï ʪʨʠʚʠʤʽʨʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʬʦʨʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ; 

1 ï ʩʚʝʨʜʣʦʚʠʥʘ; 2 ï ʮʝʤʝʥʪʥʘ ʧʨʦʙʢʘ; 3 ï ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ; 
4 ï ʧʝʨʬʦʨʘʮʽʡʥʠʡ ʢʘʥʘʣ; ʙ ï ʨʘʜʽʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʧʝʨʬʦʨʘʮʽʡʥʠʭ 
ʢʘʥʘʣʽʚ ʦʜʥʦʛʦ ʷʨʫʩʫ; 5 ï ʧʨʦʜʫʢʪʠʚʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ; 6 ï ʣʽʥʟʘ; 

7 ï ʧʨʦʝʢʮʽʷ ʧʝʨʬʦʨʘʮʽʡʥʦʛʦ ʢʘʥʘʣʫ; 8 ï ʮʝʤʝʥʪʥʘ ʧʨʦʙʢʘ; 
9 ï ʩʪʦʚʙʫʨ ʩʚʝʨʜʣʦʚʠʥʠ 
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 ʇʝʨʬʦʙʫʨʠ ʚʠʢʦʥʘʥʽ ʚ ʦʜʥʦ-, ʜʚʦ- ʘʙʦ 
ʙʘʛʘʪʦʩʝʢʮʽʡʥʦʤʫ ʚʘʨʽʘʥʪʘʭ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 
ʦʩʥʦʚʥʠʭ ʚʫʟʣʽʚ (ʨʠʩ. 1.128): ʪʨʫʙʠ-ʰʪʦʚʭʘʯʘ ʜʽʘʤʝʪʨʦʤ 50 
ʤʤ, ʟôʻʜʥʘʥʦʾ ʟʚʝʨʭʫ ʟ ʧʝʨʝʣʠʚʥʠʤ ʢʣʘʧʘʥʦʤ, ʘ ʚʥʠʟʫ ï ʟ 
ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʪʨʫʙʥʦʤʫ ʢʦʨʧʫʩʽ ʧʦʚʦʨʦʪʥʠʤ ʚʫʟʣʦʤ ʽ 
ʥʘʧʨʷʤʥʠʤ ʧʝʨʝʭʽʜʥʠʢʦʤ, ʧʦʚôʷʟʘʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʛʽʜʨʦʰʪʦʚʭʘʯʘ ʽ ʛʥʫʯʢʦʾ ʪʨʫʙʠ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʩʧʝʮʽʘʣʴʥʠʤ 
ʜʚʦʩʝʢʮʽʡʥʠʤ ʛʚʠʥʪʦʚʠʤ ʜʚʠʛʫʥʦʤ ɼ-42 (ʘʙʦ ɼ-43) ʽ 
ʜʦʣʦʪʦʤ ʪʠʧʫ PDC. ɿʥʠʟʫ ʜʦ ʪʨʫʙʥʦʛʦ ʢʦʨʧʫʩʘ ʧʽʜôʻʜʥʘʥʽ 
ʚʽʜʭʠʣʶʚʘʯ ʽ ʷʢʽʨ, ʷʢʠʡ ʧʨʘʮʶʻ ʟ ʦʧʦʨʦʶ ʥʘ ʚʠʙʽʡ (ʘʙʦ 
ʚʘʞʢʠʡ ʥʠʟ). 

ɺʽʜʦʤʽ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʠʥʫ ʢʘʥʘʣʽʚ: ʧʨʠ 
ʩʚʝʨʜʣʠʣʴʥʽʡ ʧʝʨʬʦʨʘʮʽʾ 90é120 ʤʤ; ʧʨʠ ʢʫʤʫʣʷʪʠʚʥʽʡ ʽ 
ʛʽʜʨʦʧʽʩʢʦʩʪʨʫʤʠʥʥʽʡ ʧʝʨʬʦʨʘʮʽʾ 400é600 ʤʤ, ʘ 
ʧʨʦʧʦʥʦʚʘʥʠʤ ʧʝʨʬʦʙʫʨʦʤ ï ʚʽʜ 5000 ʜʦ 40000 ʤʤ. ʊʘʢ ʷʢ 
ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʬʦʨʘʮʽʡʥʽ ʢʘʥʘʣʠ ʚ 
20é30 ʨʘʟʽʚ ʙʽʣʴʰʦʾ ʜʦʚʞʠʥʠ, ʥʽʞ ʙʫʜʴ-ʷʢʠʡ ʟ ʪʝʧʝʨʽʰʥʽʭ 
ʤʝʪʦʜʽʚ, ʪʦ, ʧʨʠʨʦʜʥʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʟʦʥʠ 
ʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʧʽʜʚʠʱʫʻ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʜʝʙʽʪ. 

 
ʈʠʩʫʥʦʢ 1.128 ï ʉʭʝʤʘ ʧʝʨʬʦʙʫʨʘ  

ʇɹ50-10-140: 
1 ï ʜʦʣʦʪʦ ʟ ʛʝʥʝʨʘʪʦʨʦʤ ʭʚʠʣʴ; 

2 ï ʜʚʠʛʫʥ ʛʚʠʥʪʦʚʠʡ 2ɼ-42; 
3 ï ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ; 

4 ï ʧʝʨʬʦʨʘʮʽʡʥʠʡ ʢʘʥʘʣ; 5 ï ʛʥʫʯʢʘ ʪʨʫʙʘ; 
6 ï ʮʝʤʝʥʪʥʘ ʧʨʦʙʢʘ; 

7 ï ʥʘʧʨʷʤʥʠʡ ʧʘʟ; 8 ï ʢʦʣʦʥʘ ʅʂʊ; 
9 ï ʪʨʫʙʘ-ʰʪʦʚʭʘʯ; 10 ï ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ; 

11 ï ʰʪʠʬʪ ʧʦʚʦʨʦʪʥʦʛʦ ʚʫʟʣʘ;  
12 ï ʢʦʨʧʫʩ ʪʨʫʙʥʠʡ; 

13 ï ʧʦʚʦʨʦʪʥʠʡ ʚʫʟʦʣ; 
14 ï ʥʘʧʨʷʤʥʠʡ ʧʝʨʝʭʽʜʥʠʢ; 

15 ï ʛʽʜʨʦʰʪʦʚʭʘʯ ʛʥʫʯʢʦʾ ʪʨʫʙʠ; 
16 ïʚʽʜʭʠʣʶʚʘʯ; 17 ï ʷʢʽʨ; 

18 ï ʚʠʙʽʡ 
 

  
1.9.7 ɺʠʢʣʠʢ ʧʨʠʧʣʠʚʫ ʥʘʬʪʠ, ʛʘʟʫ ʘʙʦ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ ʟ ʧʣʘʩʪʘ 
 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʽʪ ʟ ʩʧʦʣʫʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 
ʢʦʣʦʥʠ ʟ ʧʣʘʩʪʦʤ ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ ʚʠʢʣʠʢʫ ʧʨʠʪʦʢʫ ʬʣʁʾʜʫ 
ʟ ʧʣʘʩʪʘ. 

ɺʠʢʣʠʢ ʧʨʠʪʦʢʫ ï ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʥʠʞʝʥʥʷ 
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ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʣʽʢʚʽʜʘʮʽʾ ʨʝʧʨʝʩʽʾ ʥʘ 
ʧʣʘʩʪ ʽ ʩʪʚʦʨʝʥʥʷ ʜʝʧʨʝʩʽʾ, ʧʽʜ ʜʽʻʶ ʷʢʦʾ ʧʦʯʠʥʘʻʪʴʩʷ ʨʫʭ 
ʬʣʶʾʜʫ ʟ ʧʣʘʩʪʘ ʫ ʩʚʝʨʜʣʦʚʠʥʫ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ 
ʚʠʢʣʠʢʫ ʧʨʠʧʣʠʚʫ ʬʣʶʾʜʫ ʟ ʧʣʘʩʪʘ, ʩʫʪʴ ʷʢʠʭ ʟʚʦʜʠʪʴʩʷ ʜʦ 
ʟʥʠʞʝʥʥʷ ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʧʣʘʩʪ, ʪʦʙʪʦ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʝʚʥʠʭ 
ʟʘʭʦʜʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʩʪʘʻ ʤʝʥʰʠʤ ʚʽʜ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ. ɿʤʝʥʰʠʪʠ 
ʪʠʩʢ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʥʘ ʧʣʘʩʪ ʤʦʞʥʘ ʘʙʦ ʟʥʠʞʝʥʥʷʤ ʛʫʩʪʠʥʠ 
ʨʽʜʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʢʦʣʦʥʽ, ʘʙʦ ʧʦʥʠʞʝʥʥʷʤ ʨʽʚʥʷ 
ʨʽʜʠʥʠ ʚ ʢʦʣʦʥʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 
ʢʦʣʦʥʫ ʩʧʫʩʢʘʶʪʴ ʬʦʥʪʘʥʥʽ ʪʨʫʙʠ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʥʽʡ ʽ 
ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʋ ʧʨʦʩʪʽʨ ʤʽʞ ʬʦʥʪʘʥʥʠʤʠ 
ʪʨʫʙʘʤʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ ʥʘʛʥʽʪʘʶʪʴ ʚʦʜʫ, ʷʢʘ 
ʚʠʪʽʩʥʷʻ ʚ ʬʦʥʪʘʥʥʽ ʪʨʫʙʠ ʚʘʞʢʠʡ ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ. ʇʨʠ 
ʚʝʣʠʢʦʤʫ ʪʠʩʢʫ ʧʣʘʩʪʘ ʩʚʝʨʜʣʦʚʠʥʘ ʧʦʯʠʥʘʻ ʬʦʥʪʘʥʫʚʘʪʠ ʽ 
ʧʨʠ ʥʝʧʦʚʥʽʡ ʟʘʤʽʥʽ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʚʦʜʦʶ. 

ʗʢʱʦ ʟʘʤʽʥʘ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʥʝ ʜʘʻ ʝʬʝʢʪʫ, 
ʪʦ ʚʦʜʫ ʟʘʤʽʥʶʶʪʴ ʥʘʬʪʦʶ. ʗʢʱʦ ʽ ʮʝ ʥʝ ʜʦʧʦʤʘʛʘʻ, ʪʦ ʚ 
ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ ʦʜʥʦʯʘʩʥʦ ʥʘʛʥʽʪʘʶʪʴ ʥʘʬʪʫ (ʘʙʦ ʚʦʜʫ) ʽ 
ʛʘʟ (ʘʙʦ ʧʦʚʽʪʨʷ). ɺ ʧʨʦʮʝʩʽ ʥʘʛʥʽʪʘʥʥʷ ʩʫʤʽʰʽ ʧʦʩʪʫʧʦʚʦ 
ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ (ʧʦʚʽʪʨʷ), ʷʢʝ ʥʘʛʥʽʪʘʻʪʴʩʷ, ʧʽʩʣʷ 
ʯʦʛʦ ʧʦʚʥʽʩʪʶ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʥʘʛʥʽʪʘʥʥʷ ʛʘʟʫ (ʧʦʚʽʪʨʷ). ʊʘʢ 
ʟʜʽʡʩʥʶʶʪʴ ʧʣʘʚʥʝ (ʫ ʮʴʦʤʫ ʧʝʨʝʚʘʛʘ ʩʧʦʩʦʙʫ) ʟʥʠʞʝʥʥʷ 
ʪʠʩʢʫ ʥʘ ʚʠʙʽʡ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʪʫʧʦʚʦʤʫ ʟʙʽʣʴʰʝʥʥʶ 
ʧʨʠʪʦʢʫ ʬʣʶʾʜʫ ʟ ʧʣʘʩʪʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. ʆʧʠʩʘʥʠʡ ʤʝʪʦʜ 
ʚʠʢʣʠʢʫ ʧʨʠʪʦʢʫ ʬʣʶʾʜʫ ʧʨʠʜʘʪʥʠʡ, ʷʢʱʦ ʧʨʦʜʫʢʪʠʚʥʽ 
ʧʣʘʩʪʠ ʤʘʶʪʴ ʥʝʩʪʽʡʢʽ ʧʦʨʦʜʠ. ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 
ʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ ʩʢʣʘʜʝʥʽ ʩʪʽʡʢʠʤʠ ʧʦʨʦʜʘʤʠ, 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʧʨʝʩʦʨʥʠʡ ʤʝʪʦʜ ʦʩʚʦʻʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʠ ʢʦʤʧʨʝʩʦʨʥʦʤʫ ʤʝʪʦʜʽ ʫ ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ 
ʥʘʛʥʽʪʘʶʪʴ ʛʘʟ (ʘʙʦ ʧʦʚʽʪʨʷ), ʷʢʝ ʚʠʪʽʩʥʷʻ ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ 
ʫ ʬʦʥʪʘʥʥʽ ʪʨʫʙʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʧʘʜʽʥʥʷ 
ʪʠʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʱʦ ʜʣʷ ʩʪʽʡʢʠʭ ʧʦʨʽʜ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʛʦʨʠʟʦʥʪʫ ʮʽʣʢʦʤ ʙʝʟʧʝʯʥʦ. ɼʣʷ ʚʠʢʣʠʢʫ ʧʨʠʪʦʢʫ ʬʣʶʾʜʫ 
ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʢʦʣʦʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʤʝʪʦʜ 
ʩʚʘʙʫʚʘʥʥʷ  (ʧʦʨʰʥʶʚʘʥʥʷ).  ʂʦʤʧʣʝʢʩ  ʥʘʟʝʤʥʦʛʦ  ʽ  
ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʚʘʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 
ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.130. 
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ʈʠʩʫʥʦʢ 1.130 ï ʂʦʤʧʣʝʢʩ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʚʘʙʫʚʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ:  

ʘ ï ʥʘʟʝʤʥʝ ʦʙʣʘʜʥʘʥʥʷ: 1 ï ʬʣʘʥʝʮʴ ʪʨʫʙʦʪʨʠʤʘʯ; 
2 ï ʟʘʪʚʦʨ ʢʫʣʴʦʚʠʡ;3, 6, 8, 10 ï ʰʚʠʜʢʦʟʥʽʤʥʝ ʟôʻʜʥʘʥʥʷ;  

4 ï ʢʨʘʥ ʢʫʣʴʦʚʠʡ; 5 ï ʧʨʝʚʝʥʪʦʨ; 7 ï ʧʘʩʪʢʘ ʩʚʘʙʫ;  
9 ï ʣʫʙʨʠʢʘʪʦʨ; 11 ï ʧʨʠʩʪʨʽʡ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜôʻʜʥʘʥʥʷ 
ʩʘʣʴʥʠʢʦʚʦʛʦ ʦʯʠʱʫʚʘʯʘ ʚʽʜ ʣʫʙʨʠʢʘʪʦʨʘ; 12 ï ʦʯʠʱʫʚʘʯ 
ʢʘʥʘʪʘ;13 ï ʤʘʥʦʤʝʪʨ; ʙ ï ʩʚʝʨʜʣʦʚʠʥʥʝ ʦʙʣʘʜʥʘʥʥʷ: 1 ï ʩʚʘʙ;  
2 ï ʫʜʘʨʥʠʢ ʩʚʘʙʫ; 3 ï ʰʪʘʥʛʘ; 4 ï ʚʫʟʦʣ ʟʘʢʨʽʧʣʝʥʥʷ ʢʘʥʘʪʘ;  

5 ï ʰʘʙʣʦʥ; 6 ï ʩʢʨʝʧʝʨ; 7 ï ʚʠʡʤʘʯ ʩʚʘʙʘ; 8 ï ʰʪʘʥʛʘ ʚʘʥʪʘʞʥʘ 
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ʇʨʠ ʪʘʢʦʤʫ ʤʝʪʦʜʽ ʫ ʬʦʥʪʘʥʥʽ ʪʨʫʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʘʥʘʪʘ ʩʧʫʩʢʘʶʪʴ ʧʦʨʰʝʥʴ (ʩʚʘʙ) ʟ ʜʦʚʛʠʤ ʧʘʪʨʫʙʢʦʤ ʥʘʜ 
ʥʠʤ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʧʘʪʨʫʙʦʢ ʤʘʻ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ. ʇʨʠ 
ʨʫʩʽ ʧʦʨʰʥʷ ʚʥʠʟ ʨʽʜʠʥʘ ʟʘʭʦʜʠʪʴ ʚ ʧʘʪʨʫʙʦʢ, ʧʨʠʧʽʜʥʽʤʘʻ 
ʢʣʘʧʘʥ ʽ ʧʝʨʝʪʽʢʘʻ ʚ ʬʦʥʪʘʥʥʽ ʪʨʫʙʠ. ʇʨʠ ʧʽʜʡʦʤʽ ʧʦʨʰʥʷ 
ʢʣʘʧʘʥ ʟʘʢʨʠʚʘʻʪʴʩʷ ʽ ʨʽʜʠʥʘ ʚʠʪʽʩʥʷʻʪʴʩʷ ʟ ʬʦʥʪʘʥʥʠʭ ʪʨʫʙ. 
ɹʘʛʘʪʦʢʨʘʪʥʠʡ ʭʽʜ ʧʦʨʰʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 
ʨʽʜʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʢʦʣʦʥʽ ʽ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ. ʇʽʩʣʷ ʧʨʠʧʣʠʚʫ ʬʣʶʾʜʫ ʟ ʧʣʘʩʪʘ 
ʩʚʝʨʜʣʦʚʠʥʫ ʜʦʩʣʽʜʞʫʶʪʴ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʦʨʤʫ 
ʚʠʜʦʙʫʚʘʥʥʷ ʽ ʟʜʘʶʪʴ ʾʾ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ɻʽʜʨʦʜʠʥʘʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʽ ʦʩʚʦʻʥʥʷ 
ʧʣʘʩʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʫʤʠʥʥʠʭ ʥʘʩʦʩʽʚ. ɺʠʢʣʠʢ 
ʧʨʠʧʣʠʚʫ ʢʦʤʧʨʝʩʦʨʥʠʤ ʤʝʪʦʜʦʤ ʘʙʦ ʩʚʘʙʫʚʘʥʥʷʤ 
ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʚʠʩʦʢʦ ʧʨʦʥʠʢʥʠʭ ʧʣʘʩʪʽʚ, ʢʦʣʠ ʧʽʩʣʷ 
ʩʪʚʦʨʝʥʥʷ ʜʝʧʨʝʩʽʾ ʩʚʝʨʜʣʦʚʠʥʘ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʴ ʫ 
ʬʦʥʪʘʥʫʚʘʥʥʷ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʥʠʟʴʢʦ- ʽ ʩʝʨʝʜʥʴʦʧʨʦʥʠʢʥʠʤʠ 
ʢʦʣʝʢʪʦʨʘʤʠ ʬʦʥʪʘʥ ʦʪʨʠʤʘʪʠ ʩʢʣʘʜʥʦ. ʊʦʤʫ 
ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʘʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 
ʜʦʚʦʜʠʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʤʝʪʦʜʦʤ ʟʘʧʠʩʫ ʢʨʠʚʦʾ ʧʨʠʧʣʠʚʫ, ʘʣʝ 
ʚʣʘʩʪʠʚʦʩʪʽ ʧʣʘʩʪʘ ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʫʞʝ 
ʧʨʠʙʣʠʟʥʦ. 

 

 
 

ʂʦʣʝʢʪʠʚʦʤ ʘʚʪʦʨʽʚ ɯʌʅʊʋʅɻ, ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 
ʧʨʦʬʝʩʦʨʘ ʈ. ʉ. ʗʨʝʤʽʡʯʫʢʘ, ʨʦʟʨʦʙʣʝʥʽ ʽ ʰʠʨʦʢʦ 

ʈʠʩʫʥʦʢ 1.131 ï ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ 
ʧʣʘʩʪʽʚ ʥʘ ʙʘʟʽ ʩʪʨʫʤʠʥʥʦʛʦ ʥʘʩʦʩʘ:  
1 ï ʚʽʢʥʘ ʜʣʷ ʚʠʭʦʜʫ ʟʤʽʰʘʥʦʾ ʨʽʜʠʥʠ ʫ 

ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ; 2 ï ʢʘʥʘʣʠ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 
ʝʞʝʢʪʦʨʥʦʾ ʨʽʜʠʥʠ; 3 ï ʢʦʨʧʫʩ;  

4 ï ʧʨʠʻʜʥʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ; 5 ï ʧʝʨʝʪʚʦʨʶʚʘʯ 
ʪʠʩʢʫ; 6 ï ʢʘʥʘʣʠ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ; 

7 ï ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʥʘʩʘʜʢʘ; 8 ï ʩʪʨʫʤʠʥʥʠʡ 
ʘʧʘʨʘʪ; 9 ï ʢʘʤʝʨʘ ʟʤʽʰʫʚʘʥʥʷ; 10 ï ʜʠʬʫʟʦʨ;  
11 ï ʢʘʥʘʣ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʠʩʢʫ ʽʟ ʧʽʜʧʘʢʝʨʥʦʛʦ 
ʧʨʦʩʪʦʨʫ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʠʩʢʫ ʚ ʝʣʝʢʪʨʠʯʥʠʡ 
ʩʪʨʫʤ; 12 ï ʰʪʦʢ; 13 ï ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ;  

14 ï ʚʪʫʣʢʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʩʪʨʦʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʠʪʪʻʚʠʭ 
ʜʝʧʨʝʩʽʡ ʽ ʨʝʧʨʝʩʽʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʣʘʩʪʽʚ ʥʘ ʙʘʟʽ 
ʩʪʨʫʤʠʥʥʠʭ ʘʧʘʨʘʪʽʚ (ʨʠʩ. 1.131). 

ʇʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʘ 3, ʟʚʦʨʦʪʥʦʛʦ ʢʣʘʧʘʥʘ 
13 ʽ ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ 8. ʂʦʨʧʫʩ ʤʽʩʪʠʪʴ ʢʘʥʘʣʠ 6 ʜʣʷ 
ʥʘʛʥʽʪʘʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʢʘʥʘʣʠ 2 ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ 
ʝʞʝʢʪʦʨʥʦʾ ʨʽʜʠʥʠ, ʚʽʢʥʘ 1 ʜʣʷ ʚʠʭʦʜʫ ʟʤʽʰʘʥʦʾ ʨʽʜʠʥʠ ʚ 
ʟʘʪʨʫʙʥʠʡ ʧʨʦʩʪʽʨ, ʽ ʢʘʥʘʣʠ 11 ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʠʩʢʫ ʽʟ 
ʧʽʜʧʘʢʝʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʠʩʢʫ ʚ 
ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ɺʝʨʭʥʷ ʽ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʢʦʨʧʫʩʘ 
ʤʽʩʪʷʪʴ ʥʘʨʽʟʴ ʜʣʷ ʧʽʜôʻʜʥʘʥʥʷ ʜʦ ʅʂʊ. ʉʪʨʫʤʠʥʥʠʡ ʘʧʘʨʘʪ 
ʤʽʩʪʠʪʴ ʧʨʠʻʜʥʫʚʘʣʴʥʫ ʛʦʣʦʚʢʫ 4, ʧʝʨʝʪʚʦʨʶʚʘʯ ʪʠʩʢʫ 
ʤʝʤʙʨʘʥʥʠʡ ʪʝʥʟʦʤʝʪʨʠʯʥʦʛʦ ʪʠʧʫ 5, ʪʚʝʨʜʦʩʧʣʘʚʥʫ 
ʥʘʩʘʜʢʫ 7, ʢʘʤʝʨʫ ʟʤʽʰʫʚʘʥʥʷ 9, ʜʠʬʫʟʦʨ 10, ʟʚʦʨʦʪʥʠʡ 
ʢʣʘʧʘʥ 13 ʟʽ ʰʪʦʢʦʤ 12, ʚʪʫʣʢʫ 14 ʜʣʷ ʧʽʜôʻʜʥʘʥʥʷ 
ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ (ʟʘʥʫʨʝʥʦʛʦ ʤʘʥʦʤʝʪʨʘ, ʪʝʨʤʦ-
ʤʝʪʨʘ ʽ ʚʠʪʨʘʪʦʤʽʨʘ). ʇʨʠʻʜʥʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ ʟʘʙʝʟʧʝʯʫʻ 
ʨʦʟôʻʤʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʢʦʥʪʘʢʪ. 

ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʢʨʽʟʴ ʩʪʨʫʤʠʥʥʠʡ 
ʘʧʘʨʘʪ ʚ ʢʘʤʝʨʽ ʟʤʽʰʫʚʘʥʥʷ ʧʦʥʠʞʫʻʪʴʩʷ ʪʠʩʢ, ʚʥʘʩʣʽʜʦʢ 
ʯʦʛʦ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ ʚʽʜʢʨʠʚʘʻʪʴʩʷ, ʽ ʜʝʧʨʝʩʽʷ ʧʝʨʝʜʘʻʪʴʩʷ 
ʚ ʧʽʜʧʘʢʝʨʥʫ ʟʦʥʫ. ɺʝʣʠʯʠʥʘ ʜʝʧʨʝʩʽʾ ʽ ʯʘʩ ʾʾ ʜʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ 
ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʧʨʦʢʘʯʫʚʘʥʦʾ ʢʨʽʟʴ ʩʪʨʫʤʠʥʥʠʡ 
ʘʧʘʨʘʪ. ʇʘʨʘʤʝʪʨʦʤ ʢʦʥʪʨʦʣʶ ʻ ʪʠʩʢ ʥʘʩʦʩʘ ʘʛʨʝʛʘʪʘ. 
ʇʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚʝʜʝ ʜʦ ʟʨʽʚʥʦʚʘʞʝʥʥʷ 
ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʤʽʰʫʚʘʥʥʷ ʽ ʚʩʝʨʝʜʠʥʽ ʅʂʊ, ʟʚʦʨʦʪʥʠʡ 
ʢʣʘʧʘʥ ʧʨʠ ʮʴʦʤʫ ʟʘʢʨʠʚʘʻʪʴʩʷ, ʽ ʚ ʧʽʜʧʘʢʝʨʥʦʤʫ ʧʨʦʩʪʦʨʽ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʪʠʩʢʫ. ʎʠʢʣ ʤʦʞʝ 
ʧʦʚʪʦʨʶʚʘʪʠʩʷ ʙʘʛʘʪʦʢʨʘʪʥʦ ʟ ʨʽʟʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʝʧʨʝʩʽʾ 
ʽ ʧʨʠ ʨʽʟʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʧʨʠʧʣʠʚʫ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 
ʪʠʩʢʫ. ʈʝʻʩʪʨʘʮʽʶ ʪʠʩʢʫ ʚʝʜʫʪʴ ʚ ʢʘʨʦʪʘʞʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʂʦʤʧʘʥʽʻʶ ñʉʠʙʛʝʦʧʨʦʝʢʪò ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘ 
ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 
ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʽʚ ʫ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʽ ʙʫʜʴ-ʷʢʠʭ 
ʽʥʰʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ (ʥʘʬʪʦʚʠʭ, ʚʦʜʦʥʘʬʪʦʚʠʭ, ʛʘʟʦʢʦʥ-
ʜʝʥʩʘʪʥʠʭ, ʥʝʧʝʨʝʣʠʚʥʠʭ, ʬʦʥʪʘʥʫʶʯʠʭ ʪʦʱʦ). ɿʘʧʨʦ-
ʧʦʥʦʚʘʥʽ ʩʭʝʤʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʙʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʨʠʩ. 
1.132) ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʦʧʝʨʘʮʽʡ ʟ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʦʙʩʷʛʦʤ 
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ʉʇʆ, ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ ʽ ʩʚʘʙʫ ʘ ʩʘʤʝ: 
ï ʚʠʢʣʠʢ ʧʨʠʧʣʠʚʫ ʩʪʚʦʨʝʥʥʷʤ ʜʝʧʨʝʩʽʾ ʙʫʜʴ-ʷʢʦʾ 

ʚʝʣʠʯʠʥʠ; 
ï ʦʯʠʱʝʥʥʷ ʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ ʚʽʜ ʧʨʦʜʫʢʪʽʚ 

ʧʨʦʥʠʢʥʝʥʥʷ ʙʫʨʦʚʠʭ ʽ ʮʝʤʝʥʪʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʙʨʦʭʚʠʣʴʦ-
ʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ; 

ï ̔ ʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʨʠʪʦʢʫ ʢʦʤʧʣʝʢʩʥʠʤʠ ʭʽʤʽʢʦʚʽʙʨʘ-
ʮʽʡʥʦ-ʽʤʧʫʣʴʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

 ɯʩʥʫʶʯʘ ʪʝʧʝʨ ʧʨʘʢʪʠʢʘ ʩʧʽʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʦʭ ʽ 
ʙʽʣʴʰʝ ʧʣʘʩʪʽʚ, ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʜʨ. ʆʜʥʽʻʶ ʟ 
ʧʨʠʯʠʥ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʯʽʪʢʦʛʦ ʨʦʟʤʝʞʫʚʘʥʥʷ ʚʠʜʦʙʫʪʢʫ 
ʬʣʶʾʜʫ ʟ ʧʣʘʩʪʽʚ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ 
ʚʠʜʦʙʫʪʢʫ ʟʘʧʘʩʽʚ. ʈʠʩ. 1.132, ʘ ʽʣʶʩʪʨʫʻ ʢʦʤʧʦʥʦʚʢʫ 
ʚʠʙʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʙʘʟʽ ʩʪʨʫʤʠʥʥʦʛʦ ʥʘʩʦʩʘ ʜʣʷ 
ʛʝʦʬʽʟʠʯʥʠʭ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʘʛʘʪʦʧʣʘʩʪʦʚʠʭ 
ʩʚʝʨʜʣʦʚʠʥ. 

ʅʘ ʨʠʩ. 1.132, ʙ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʘʨʽʘʥʪ ʢʦʤʧʦʥʦʚʢʠ ʟ 
ʢʦʨʧʫʩʥʠʤ ʢʫʤʫʣʷʪʠʚʥʠʤ ʧʝʨʬʦʨʘʪʦʨʦʤ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ 
ʜʦʟʚʦʣʷʻ ʟʘ ʦʜʠʥ ʩʧʫʩʢ ʧʽʜʟʝʤʥʦʾ ʢʦʤʧʦʥʦʚʢʠ ʧʨʦʚʝʩʪʠ ʚʝʩʴ 
ʮʠʢʣ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦ ʨʦʟʢʨʠʚʘʪʠ 
ʧʣʘʩʪ ʧʝʨʬʦʨʘʮʽʻʶ ʧʨʠ ʧʦʥʠʞʝʥʦʤʫ ʚʠʙʽʡʥʦʤʫ ʪʠʩʢʫ, ʽ 
ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. 

ʊʝʭʥʦʣʦʛʽʷ ʦʩʚʦʻʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʠʟʴʢʦʧʨʦʥʠʢʥʠʭ 
ʧʣʘʩʪʽʚ   ʥʘʩʦʩʥʦ-ʚʽʙʨʘʮʽʡʥʠʤ   ʦʙʣʘʜʥʘʥʥʷʤ    ʧʨʝʜʩʪʘʚʣʝʥʘ    
ʥʘ ʨʠʩ. 1.132, ʚ. ɽʬʝʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʣʘʩʪ, ʟʙʽʣʴʰʝʥʥʷ 
ʬʘʟʦʚʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʦʧʝʨʝʜʥʴʦʤʫ 
ʚʽʙʨʘʮʽʡʥʦʤʫ ʚʧʣʠʚʫ ʥʘ ʧʨʠʚʠʙʽʡʥʫ ʟʦʥʫ ʧʣʘʩʪʘ, ʚ 
ʜʝʢʽʣʴʢʦʭ ʪʦʯʢʘʭ ʙʝʟ ʟʘʢʘʯʫʚʘʥʥʷ ʨʽʜʠʥʠ ʚ ʧʣʘʩʪ. ʇʨʠ 
ʮʠʨʢʫʣʷʮʽʾ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʚʦʜʠ, ʦʙʨʦʙʣʝʥʦʾ ʇɸʈ, 
ʜʦʩʷʛʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʝʩʴ ʽʥʪʝʨʚʘʣ ʧʝʨʬʦʨʘʮʽʾ, ʚ 
ʧʣʘʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʫʰʝʥʥʷ ʟʘʩʪʽʡʥʠʭ ʜʽʣʷʥʦʢ ʬʣʶʾʜʽʚ, ʾʭ 
ʨʫʭʣʠʚʽʩʪʴ, ʦʩʣʘʙʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʬʣʶʾʜʫ ʪʘ ʟʘʙʨʫʜʥʶʶʯʠʭ 
ʯʘʩʪʠʥʦʢ ʟʽ ʩʢʝʣʝʪʦʤ ʢʦʣʝʢʪʦʨʘ. ɼʘʣʽ ʥʘʛʥʽʪʘʶʪʴʩʷ ʭʽʤʽʯʥʽ 
ʨʝʯʦʚʠʥʠ (ʢʠʩʣʦʪʠ, ʚʟʘʻʤʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʾ) 
ʢʨʽʟʴ ʚʽʙʨʘʪʦʨ ʚ ʧʣʘʩʪ ʟ ʫʩʪʘʥʦʚʢʦʶ ʧʘʢʝʨʘ ʥʘʜ ʽʥʪʝʨʚʘʣʦʤ 
ʧʝʨʬʦʨʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʧʣʠʚʘʪʠ ʥʘ ʟʘʩʪʽʡʥʽ ʟʦʥʠ ʽ 
ʫʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʢʘʥʘʣʠ ʬʽʣʴʪʨʘʮʽʾ. ʋʩʪʘʥʦʚʢʘ ʧʘʢʝʨʘ 
ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʝʛʢʽ ʨʽʜʠʥʠ. 
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ʈʠʩʫʥʦʢ 1.132 ï ʉʭʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʩʚʦʻʥʥʷ ʧʣʘʩʪʽʚ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʫʤʠʥʥʠʭ ʥʘʩʦʩʽʚ:  

ʘ ï ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʦʧʣʘʩʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ:  
1 ï 101,6 ʤʤ ʅʂʊ; 2 ï 60,3 ʤʤ ʅʂʊ; 3 ï ʜʠʥʘʤʽʯʥʠʡ ʨʽʚʝʥʴ;  

4 ï ʩʪʨʫʤʠʥʥʠʡ ʥʘʩʦʩ; 5 ï ʧʘʢʝʨ; 6 ï ʛʝʦʬʽʟʠʯʥʠʡ ʧʨʠʣʘʜ; ʙ ï 
ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʧʝʨʬʦʨʘʮʽʷ ʟʘ ʦʜʠʥ ʩʧʫʩʢ ʢʦʤʧʦʥʦʚʢʠ: 1 ï 73 ʤʤ 
ʅʂʊ; 2 ï ʩʪʨʫʤʠʥʥʠʡ ʥʘʩʦʩ; 3 ï ʚʪʫʣʢʘ-ʢʣʘʧʘʥ ʫ ʚʽʜʢʨʠʪʦʤʫ 
ʩʪʘʥʽ; 4 ï ʢʣʘʧʘʥʥʠʡ ʰʧʠʥʜʝʣʴ ʟ ʘʚʪʦʥʦʤʥʠʤ ʤʘʥʦʤʝʪʨʦʤ;  
5 ïʧʘʢʝʨ; 6 ï ʢʫʤʫʣʷʪʠʚʥʠʡ ʧʝʨʬʦʨʘʪʦʨ; ʚ ï ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʩʦʩʥʦ-ʚʽʙʨʘʮʽʡʥʠʤ ʩʥʘʨʷʜʦʤ: 1 ï 73 ʤʤ 
ʅʂʊ; 2 ï ʢʣʘʧʘʥʥʠʡ ʰʧʠʥʜʝʣʴ ʟ ʘʚʪʦʥʦʤʥʠʤ ʤʘʥʦʤʝʪʨʦʤ;  

3 ï ʚʪʫʣʢʘ-ʢʣʘʧʘʥ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʘʥʽ; 4 ï ʩʪʨʫʤʠʥʥʠʡ ʥʘʩʦʩ 
ʥʘʜʧʘʢʝʨʥʠʡ; 5 ï ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ; 6 ï ʧʘʢʝʨ;  

7 ï ʚʥʫʪʨʽʰʥʽʡ ʣʽʬʪ; 8 ï ʩʪʨʫʤʠʥʥʠʡ ʥʘʩʦʩ ʧʽʜʧʘʢʝʨʥʠʡ;  
9 ï ʚʪʫʣʢʘ-ʢʣʘʧʘʥ ʫ ʟʘʢʨʠʪʦʤʫ ʩʪʘʥʽ; 10 ï ʛʽʜʨʦʚʽʙʨʘʪʦʨ;  

11 ï ʢʦʥʪʝʡʥʝʨ ʟ ʘʚʪʦʥʦʤʥʠʤʠ ʤʘʥʦʤʝʪʨʘʤʠ; ʛ ï ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 
ʧʨʠʧʣʠʚʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ: 1 ï 73 ʤʤ ʅʂʊ;  

2 ï ʩʪʨʫʤʠʥʥʠʡ ʥʘʩʦʩ; 3 ï ʧʘʢʝʨ; 4 ï ʬʽʣʴʪʨ ʟ ʘʚʪʦʥʦʤʥʠʤ 
ʤʘʥʦʤʝʪʨʦʤ; 5 ï ʟʘʛʣʫʰʢʘ 
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ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ 
ʘʢʪʠʚʥʦʶ ʨʽʜʠʥʦʶ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʤʽʥʘ ʚʠʙʽʡʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʢʦʤʧʦʥʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʬʽʣʴʪʨ ʟ 
ʝʣʝʢʪʨʦʥʥʠʤ ʤʘʥʦʤʝʪʨʦʤ, ʧʘʢʝʨ, ʚʩʪʘʥʦʚʣʝʥʠʡ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ ʽʥʪʝʨʚʘʣʦʤ ʧʝʨʬʦʨʘʮʽʾ ʽ ʩʪʨʫʤʠʥʥʠʡ 
ʥʘʩʦʩ. ʉʪʨʫʤʠʥʥʠʡ ʥʘʩʦʩ ʩʪʚʦʨʶʻ ʚʠʩʦʢʽ ʢʝʨʦʚʘʥʽ ʜʝʧʨʝʩʽʾ 
ʥʘ ʧʣʘʩʪ, ʽ ʝʬʝʢʪʠʚʥʦ ʚʽʜʩʤʦʢʪʫʻ ʧʨʦʜʫʢʪʠ ʨʝʘʢʮʽʾ ʟ 
ʧʨʠʚʠʙʽʡʥʦʾ ʟʦʥʠ. ʅʘ ʨʠʩ. 1.132, ʛ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ 
ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʠʧʣʠʚʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 
ʊʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʾ 
ʧʨʦʥʠʢʥʦʩʪʽ ʚ ʧʨʠʚʠʙʽʡʥʽʡ ʟʦʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʦʛʽʨʰʝʥʦʾ 
ʯʝʨʝʟ ʥʝʷʢʽʩʥʝ ʨʦʟʢʨʠʪʪʷ, ʪʨʠʚʘʣʫ ʨʦʙʦʪʫ ʩʚʝʨʜʣʦʚʠʥʠ 
ʪʦʱʦ. 
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2 ɺʀɼʆɹʋɺɸʅʅʗ ʅɸʌʊʀ,  ɻɸɿʋ ɯ 
ɻɸɿʆʂʆʅɼɽʅʉɸʊʋ 

 
2.1 ʌɯɿʀʏʅɯ ʆʉʅʆɺʀ ʈʋʍʋ ʈɯɼʀʅ ɯ ɻɸɿɯɺ ʋ 

ʇʆʈʀʉʊʆʄʋ ʉɽʈɽɼʆɺʀʑɯ 
 
2.1.1 ʇʣʘʩʪʦʚʘ ʝʥʝʨʛʽʷ ʽ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʫ ʥʘʬʪʦʚʠʭ,  

ʛʘʟʦʚʠʭ ʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʧʦʢʣʘʜʘʭ 
 
ɹʫʜʴ-ʷʢʠʡ ʥʘʬʪʦʚʠʡ, ʛʘʟʦʚʠʡ ʘʙʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʡ 

ʧʦʢʣʘʜ ʤʘʻ ʧʦʪʝʥʮʽʡʥʫ ʝʥʝʨʛʽʶ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ ʽ ʟʘʛʘʣʴʥʠʤ ʦʙôʻʤʦʤ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ï 
ʥʘʬʪʦʚʦʛʦ, ʛʘʟʦʚʦʛʦ ʘʙʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʦʢʣʘʜʫ ʽ 
ʥʘʚʢʦʣʠʰʥʴʦʾ ʚʦʜʥʦʾ ʟʦʥʠ. 

ʏʠʤ ʙʽʣʴʰʽ ʤʘʩʠ ʚʦʜʠ ʦʪʦʯʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʢʣʘʜ 
ʽ ʯʠʤ ʙʽʣʴʰʠʡ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʪʠʤ ʙʽʣʴʰʠʡ ʟʘʧʘʩ ʧʨʠʨʦʜʥʦʾ 
ʝʥʝʨʛʽʾ ʤʘʻ ʧʦʢʣʘʜ. ʑʝ ʜʦ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 
ʨʽʜʠʥʘ ʽ ʛʘʟ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʥʴʦʤʫ ʙʝʟ ʨʫʭʫ ʚ ʩʪʘʪʠʯʥʦʤʫ 
ʩʪʘʥʽ ʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʻʾ 
ʛʫʩʪʠʥʠ. ʇʽʩʣʷ ʨʦʟʢʨʠʪʪʷ ʧʣʘʩʪʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʽ ʩʪʚʦʨʝʥʥʷ 
ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥ ʪʠʩʢʫ, ʤʝʥʰʦʛʦ, ʥʽʞ ʚ ʧʣʘʩʪʽ, ʨʽʚʥʦʚʘʛʘ 
ʚ ʥʴʦʤʫ ʧʦʨʫʰʫʻʪʴʩʷ: ʨʽʜʠʥʘ, ʛʘʟ ̔ ʛʘʟʦʢʦʥʜʝʥʩʘʪ 
ʧʦʯʠʥʘʶʪʴ ʧʨʦʩʫʚʘʪʠʩʷ ʜʦ ʟʦʥ ʽʟ ʟʥʠʞʝʥʠʤ ʪʠʩʢʦʤ, ʪʦʙʪʦ 
ʜʦ ʚʠʙʦʾʚ ʩʚʝʨʜʣʦʚʠʥ. ɽʥʝʨʛʽʷ ʧʣʘʩʪʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 
ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʫʩʽ 
ʬʣʶʾʜʫ ʚ ʧʦʨʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʤʽʨʫ ʚʠʪʨʘʯʘʥʥʷ ʝʥʝʨʛʽʾ 
ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʥʠʞʫʻʪʴʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʣʶʾʜ ʚ ʧʣʘʩʪʘʭ ʧʝʨʝʙʫʚʘ ̒ʧʽʜ ʜʽʻʶ ʩʠʣ, 
ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʟʫʤʦʚʣʶʻ ʡʦʛʦ ʨʫʭ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ, ʘ 
ʪʘʢʦʞ ʟʫʤʦʚʣʶʻ ʭʘʨʘʢʪʝʨ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʮʴʦʛʦ ʨʫʭʫ. 

ʉʠʣʠ, ʱʦ ʜʽʶʪʴ ʚ ʧʣʘʩʪʽ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ 
ʛʨʫʧʠ: ʩʠʣʠ ʨʫʭʫ ʽ ʩʠʣʠ ʦʧʦʨʫ, ʷʢʽ ʫʪʨʠʤʫʶʪʴ ʬʣʶʾʜ ʽ 
ʧʨʦʪʠʜʽʶʪʴ ʨʫʭʫ. 

ɼʦ ʩʠʣ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʨʫʭ ʬʣʶʜʾʫ ʽ ʚʦʜʠ ʚ ʧʣʘʩʪʘʭ, 
ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʟʫʤʦʚʣʝʥʽ ʥʘʧʦʨʦʤ ʢʦʥʪʫʨʥʠʭ ʚʦʜ ʧʣʘʩʪʽʚ; 
- ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʫʞʥʦʩʪʽ ʚʦʜʦʥʘʧʽʨʥʠʭ 

ʩʠʩʪʝʤ ʧʣʘʩʪʽʚ, ʪʦʙʪʦ ʧʨʫʞʥʦʩʪʽ ʨʽʜʠʥʠ ʽ ʩʘʤʠʭ ʧʦʨʽʜ 
ʧʣʘʩʪʽʚ; 

- ʟʫʤʦʚʣʝʥʽ ʥʘʧʦʨʦʤ ʚʽʣʴʥʦʛʦ ʛʘʟʫ, ʚ ʧʽʜʚʠʱʝʥʽʡ 
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ʯʘʩʪʠʥʽ ʧʣʘʩʪʘ (ʛʘʟʦʚʽʡ ʰʘʧʮʽ); 
- ʟʫʤʦʚʣʝʥʽ ʨʦʟʰʠʨʝʥʥʷʤ ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ,  

ʨʦʟʯʠʥʝʥʦʛʦ ʚ ʥʘʬʪʽ; 
- ʪʷʞʽʥʥʷ ʬʣʶʾʜʫ. 
 ɼʦ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ ʬʣʶʾʜʫ ʚ ʧʣʘʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ: 
- ʚʥʫʪʨʽʰʥʻ ʪʝʨʪʷ ʨʽʜʠʥʠ ʽ ʛʘʟʫ, ʧʦʚôʷʟʘʥʝ ʟ 

ʧʦʜʦʣʘʥʥʷʤ ʾʭ ʚôʷʟʢʦʩʪʽ; 
- ʪʝʨʪʷ ʬʣʶʾʜʫ ʚ ʩʪʽʥʢʘʭ ʧʦʨʠʩʪʠʭ ʢʘʥʘʣʽʚ ʧʦʨʦʜʠ; 
- ʤʽʞʬʘʟʥʦʛʦ ʪʝʨʪʷ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʬʣʶʾʜʫ ʚ 

ʧʣʘʩʪʽ; 
- ʢʘʧʽʣʷʨʥʽ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʧʦʚʝʨʭʥʝʚʽ, ʷʢʽ ʫʪʨʠʤʫʶʪʴ 

ʬʣʶʾʜ ʚ ʧʣʘʩʪʽ ʟʘʚʜʷʢʠ ʟʯʝʧʣʝʥʥʶ ʡʦʛʦ ʟ ʧʦʚʝʨʭʥʷʤʠ 
ʧʦʨʠʩʪʠʭ ʢʘʥʘʣʽʚ. 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʨʫʭʫ ʬʣʶʾʜʫ ʚ ʧʣʘʩʪʽ ʟʘʣʝʞʠʪʴ, 
ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜ ʡʦʛʦ ʚôʷʟʢʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ. ʏʠʤ ʙʽʣʴʰʘ 
ʚôʷʟʢʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ, ʪʠʤ ʙʽʣʴʰʽ ʩʠʣʠ ʦʧʦʨʫ. 

ʆʧʽʨ ʪʝʨʪʶ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʬʣʶʾʜʫ ʢʨʽʟʴ ʧʦʨʦʜʫ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʧʦʨ ʽ ʢʘʥʘʣʽʚ ʚ ʧʦʨʦʜʽ, ʘ ʪʘʢʦʞ ʚʽʜ 
ʩʪʫʧʝʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʧʝʨʝʨʽʟʫ ʽ ʰʦʨʩʪʢʦʩʪʽ ʩʪʽʥʦʢ ʧʦʨ. 
ʉʠʣʠ ʦʧʦʨʫ ʧʨʠ ʨʫʩʽ ʬʣʶʾʜʫ ʢʨʽʟʴ ʧʽʩʦʢ ʪʠʤ ʙʽʣʴʰʽ, ʯʠʤ 
ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ ʟʝʨʝʥ ʽ ʤʝʥʰʠʡ ʧʝʨʝʨʽʟ ʢʘʥʘʣʽʚ ʚ ʧʦʨʦʜʽ 
ʧʣʘʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʽʞʬʘʟʥʦʛʦ ʪʝʨʪʷ ʮʽ ʩʠʣʠ ʚʠʥʠʢʘʶʪʴ 
ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʢʣʠʢʘʥʽ ʨʽʟʥʠʮʝʶ ʾʭ 
ʚôʷʟʢʦʩʪʽ. 

ʋ ʜʨʽʙʥʠʭ ʧʦʨʘʭ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʢʘʧʽʣʷʨʥʽ 
ʩʠʣʠ, ʷʢʽ ʫʪʨʠʤʫʶʪʴ ʨʽʜʠʥʫ ʽ ʧʨʦʪʠʜʽʶʪʴ ʨʫʰʽʡʥʠʤ ʩʠʣʘʤ 
ʧʣʘʩʪʘ, ʷʢʽ ʭʦʯʫʪʴ ʾʾ ʚʠʪʽʩʥʠʪʠ. 

ɺʠʙʽʨʢʦʚʝ ʟʤʦʯʫʚʘʥʥʷ ʥʘʬʪʦʶ, ʢʦʥʜʝʥʩʘʪʦʤ ʽ ʚʦʜʦʶ 
ʧʽʱʠʥʦʢ ʧʣʘʩʪʘ ʤʘʻ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ 
ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʦʚʽʜʜʘʯʽ ʧʣʘʩʪʘ. 

 
 
2.1.2 ʈʝʞʠʤʠ ʜʨʝʥʫʚʘʥʥʷ ʥʘʬʪʦʚʠʭ, ʛʘʟʦʚʠʭ ʽ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʧʦʢʣʘʜʽʚ 
 
ʅʘʷʚʥʽʩʪʴ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ ʧʣʘʩʪʘ ʽ 

ʭʘʨʘʢʪʝʨ ʾʭ ʧʦʚʝʜʽʥʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʧʦʢʣʘʜʫ ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤ ʜʨʝʥʫʚʘʥʥʷ ʧʦʢʣʘʜʫ (ʯʘʩʪʽʰʝ 
ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʨʝʞʠʤ ʧʦʢʣʘʜʫ). ʇʨʠʡʥʷʪʦ ʜʘʚʘʪʠ ʥʘʟʚʫ 
ʨʝʞʠʤʫ ʟʘ ʧʝʨʝʚʘʞʘʶʯʦʶ ʚ ʨʦʟʛʣʷʜʫʚʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ 
ʛʦʣʦʚʥʦʶ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ. 

ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʟʜʘʪʥʘ ʪʘʢ ʟʚʘʥʠʤ 
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ʚʦʜʦʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ ʨʫʭʘʪʠ ʥʘʬʪʫ ʚ ʧʣʘʩʪʽ ʜʦ 
ʩʚʝʨʜʣʦʚʠʥ ʥʘʩʪʫʧʘʶʯʦʶ ʢʨʘʡʦʚʦʶ (ʢʦʥʪʫʨʥʦʶ) ʚʦʜʦʶ. ɺ 
ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʪʘʢʦʤʫ ʨʝʞʠʤʽ ʥʘʬʪʦʚʠʡ ʧʦʢʣʘʜ 
ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʻʪʴʩʷ ʚʦʜʦʶ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, ʚ 
ʢʽʣʴʢʦʩʪʷʭ, ʨʽʚʥʠʭ ʘʙʦ ʜʝʱʦ ʤʝʥʰʠʭ ʢʽʣʴʢʦʩʪʽ ʚʽʜʽʙʨʘʥʦʾ ʟ 
ʧʦʢʣʘʜʫ ʥʘʬʪʠ. ɼʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ ʪʘʢʦʾ ʚʦʜʦʥʘʧʽʨʥʦʾ 
ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ, ʨʽʟʥʽ ʚʦʜʦʡʤʠʱʘ, 
ʣʦɹʜʦʚʠʢʦʚʽ ʚʦʜʠ ʪʦʱʦ. 

ʋ ʤʽʨʫ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʟ ʧʦʢʣʘʜʫ, ʟʚʽʣʴʥʝʥʠʡ ʚ 
ʥʴʦʤʫ ʧʦʨʠʩʪʠʡ ʧʨʦʩʪʽʨ ʟʘʧʦʚʥʶʚʘʪʠʤʝʪʴʩʷ ʥʘʩʪʫʧʘʶʯʦʶ 
ʢʨʘʡʦʚʦʶ ʚʦʜʦʶ ʽ ʚʦʜʦʥʘʬʪʦʚʠʡ ʢʦʥʪʘʢʪ (ʛʨʘʥʠʮʷ ʥʘʬʪʠ ʟ 
ʚʦʜʦʶ) ʙʝʟʧʝʨʝʨʚʥʦ ʧʝʨʝʩʫʚʘʪʠʤʝʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʜʦ 
ʩʚʝʨʜʣʦʚʠʥʠ. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʚ ʧʣʘʩʪ ʟ 
ʧʦʚʝʨʭʥʽ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʢʽʣʴʢʦʩʪʽ ʚʠʜʦʙʫʪʦʾ ʟʽ 
ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʬʪʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʪʠʩʢ ʚ 
ʧʣʘʩʪʽ ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʣʠʤʠ. 
ʗʢʱʦ ʞ ʟ ʧʣʘʩʪʘ ʙʽʣʴʰʝ ʚʠʜʦʙʫʚʘʪʠʤʝʪʴʩʷ ʥʘʬʪʠ, ʥʽʞ 
ʧʦʩʪʫʧʘʪʠʤʝ ʚ ʥʴʦʛʦ ʨʽʜʠʥʠ, ʪʦ ʪʠʩʢ ʚ ʧʣʘʩʪʽ ʽ ʜʝʙʽʪ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʚʘʪʠʤʫʪʴʩʷ. ʎʝ ʪʘʢʦʞ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʢʦʣʠ ʥʘʬʪʦʚʠʡ ʧʦʢʣʘʜ ʥʝ ʤʘʻ ʩʧʦʣʫʯʝʥʥʷ ʟ 
ʜʝʥʥʦʶ ʧʦʚʝʨʭʥʝʶ ʽ ʪʦʤʫ ʥʝ ʦʪʨʠʤʫʻ ʧʦʧʦʚʥʝʥʥʷ ʝʥʝʨʛʽʾ 
ʟʟʦʚʥʽ. 

ʇʨʠ ʚʦʜʦʥʘʧʽʨʥʦʤʫ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʷ ʧʦʢʣʘʜʫ 
ʧʨʠʧʠʥʷʻʪʴʩʷ, ʢʦʣʠ ʥʘʩʪʫʧʘʶʯʘ ʢʦʥʪʫʨʥʘ ʚʦʜʘ ʜʦʩʷʛʘʻ 
ʩʚʝʨʜʣʦʚʠʥ, ʽ ʟʘʤʽʩʪʴ ʥʘʬʪʠ ʟ ʧʣʘʩʪʘ ʚʠʜʦʙʫʚʘʪʠʤʝʪʴʩʷ 
ʪʽʣʴʢʠ ʚʦʜʘ. ʇʨʦʪʝ ʧʦʚʥʝ ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʚʦʜʦʶ, ʥʽʢʦʣʠ 
ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʈʽʯ ʫ ʪʦʤʫ, ʱʦ ʥʘʬʪʘ ʽ ʚʦʜʘ ʨʫʭʘʶʪʴʩʷ ʚ 
ʧʦʨʠʩʪʦʤʫ ʧʣʘʩʪʽ ʦʜʥʦʯʘʩʥʦ. ɺ ʧʨʦʮʝʩʽ ʟʘʤʽʱʝʥʥʷ ʥʘʬʪʠ 
ʚʦʜʘ, ʷʢʘ ʤʘʻ ʤʝʥʰʫ ʚôʷʟʢʽʩʪʴ, ʥʝʤʠʥʫʯʝ ʚʠʧʝʨʝʜʞʘʪʠʤʝ 
ʥʘʬʪʫ. ʋ ʤʽʨʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʚ ʟʘʛʘʣʴʥʦʤʫ 
ʦʙôʻʤʽ ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ. ʅʘʬʪʘ 
ʚʞʝ ʥʝ ʚʠʪʽʩʥʷʪʠʤʝʪʴʩʷ ʟ ʧʦʨ, ʘ ʰʚʠʜʰʝ ʙʫʜʝ 
ʟʘʭʦʧʣʶʚʘʪʠʩʷ ʩʪʨʫʤʝʥʝʤ ʚʦʜʠ. ʏʠʤ ʙʽʣʴʰʘ ʚôʷʟʢʽʩʪʴ 
ʥʘʬʪʠ, ʪʠʤ ʥʘ ʙʽʣʴʰʫ ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ 
ʚʦʜʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʫ ʤʦʞʝ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʷ ʧʨʦʮʝʩ 
ʧʘʨʘʣʝʣʴʥʦʛʦ ʨʫʭʫ ʚʦʜʠ ʽ ʥʘʬʪʠ ʧʨʠ ʧʦʩʪʫʧʦʚʦʤʫ ʟʨʦʩʪʘʥʥʽ 
ʚʤʽʩʪʫ ʚʦʜʠ ʚ ʧʦʪʦʮʽ. ɯ ʥʘʚʽʪʴ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʟʽ 
ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʜʦʙʫʚʘʪʠʤʝʪʴʩʷ ʯʠʩʪʘ ʚʦʜʘ, ʚ ʧʦʨʘʭ ʧʦʨʦʜʠ 
ʚʩʝ ʞ ʪʘʢʠ ʟʘʣʠʰʠʪʴʩʷ ʷʢʘʩʴ ʢʽʣʴʢʽʩʪʴ ʥʘʬʪʠ. 

ʇʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʦʛʦ 
ʧʦʢʣʘʜʫ ʩʣʫʞʠʪʴ ʪʘʢ ʟʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʬʪʦʚʽʜʜʘʯʽ ï 
ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʜʦʙʫʪʦʾ ʟ ʧʦʢʣʘʜʫ ʥʘʬʪʠ ʜʦ 
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ʧʦʯʘʪʢʦʚʠʭ ʾʾ ʟʘʧʘʩʽʚ. ʇʨʘʢʪʠʢʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
ʢʦʝʬʽʮʽʻʥʪ ʥʘʬʪʦʚʽʜʜʘʯʽ ʜʣʷ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʟ ʚʦʜʦʥʘʧʽʨʥʠʤ 
ʨʝʞʠʤʦʤ ʤʦʞʝ ʙʫʪʠ ʨʽʚʥʠʤ 0,5...0,8, ʪʦʙʪʦ ʟ ʧʦʢʣʘʜʫ 
ʤʦʞʣʠʚʦ ʚʠʜʦʙʫʚʘʪʠ 50...80 % ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʠ, 
ʷʢʘ ʙʫʣʘ ʚ ʥʴʦʤʫ ʜʦ ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʚʝʣʠʢʠʭ 
ʨʦʟʤʽʨʘʭ ʩʠʩʪʝʤʠ, ʷʢʘ ʞʠʚʠʪʴ ʥʘʬʪʦʚʠʡ ʧʦʢʣʘʜ ʚʦʜʦʶ, 
ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʮʷ ʩʠʩʪʝʤʘ ʥʝ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ 
ʧʦʚʝʨʭʥʝʶ ʟʝʤʣʽ, ʚ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʽʷ 
ʧʣʘʩʪʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʨʫʞʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 
ʧʣʘʩʪʦʚʦʾ ʨʽʜʠʥʠ ʽ ʧʦʨʦʜʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʚ ʧʣʘʩʪʽ. 
ʆʙôʻʤ ʚʦʜʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʥʘ 1 ʄʇʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 
ʛʨʘʥʠʮʷʭ 1/2000...1/2500 ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʦʙôʻʤʫ. ʆʙôʻʤ 
ʥʘʬʪʠ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʥʘ 1 ʄʇʘ ʟʘʣʝʞʥʦ ʚʽʜ 
ʛʘʟʦʥʘʩʠʯʝʥʦʩʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 1/70 ʜʦ 1/1400 ʚʽʜ 
ʧʦʯʘʪʢʦʚʦʛʦ ʦʙôʻʤʫ, ʘ ʦʙôʻʤ ʧʦʨʦʜʠ ʧʨʠ ʟʤʽʥʽ ʪʠʩʢʫ ʥʘ         
1 ʄʇʘ ï ʚʽʜ 1/10000 ʜʦ 1/50000 ʩʚʦʻʾ ʚʝʣʠʯʠʥʠ. 

ɯʟ ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʚ ʧʦʢʣʘʜʽ ʚʦʜʘ ʽ ʥʘʬʪʘ 
ʨʦʟʰʠʨʶʶʪʴʩʷ ʚ ʦʙôʻʤʽ, ʘ ʧʦʨʠʩʪʽ ʢʘʥʘʣʠ ʟʚʫʞʫʶʪʴʩʷ, ʚʦʜʘ 
ʚ ʧʣʘʩʪʽ ʟʘʡʤʘʻ ʤʽʩʮʝ ʥʘʬʪʠ, ʷʢʘ ʚʠʪʽʩʥʷʻʪʴʩʷ ʟ 
ʩʚʝʨʜʣʦʚʠʥʠ. ʇʦʧʨʠ ʪʝ, ʱʦ ʧʨʫʞʥʝ ʨʦʟʰʠʨʝʥʥʷ  
ʚʦʜʦʥʘʧʽʨʥʦʾ  ʩʠʩʪʝʤʠ  ʧʣʘʩʪʘ  ʧʨʠ  ʟʥʠʞʝʥʥʽ  ʪʠʩʢʫ  ʚ 
ʧʣʘʩʪʽ ʜʫʞʝ ʤʘʣʝ, ʚʩʝ ʞ ʪʘʢʠ ʮʝ ʷʚʠʱʝ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ 
ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʦʩʢʽʣʴʢʠ ʪʫʪ ʚ ʧʨʦʮʝʩʽ 
ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʢʦʣʦʩʘʣʴʥʽ ʦʙôʻʤʠ ʚʦʜʠ, ʷʢʽ ʦʪʦʯʫʶʪʴ ʽ 
ʧʽʜʧʠʨʘʶʪʴ ʥʘʬʪʦʚʠʡ ʧʦʢʣʘʜ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʥʘʩʣʽʜʦʢ 
ʧʨʫʞʥʦʾ ʝʥʝʨʛʽʾ ʟ ʧʣʘʩʪʘ ʤʦʞʥʘ ʚʠʜʦʙʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 
ʥʘʬʪʠ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʥʘʬʪʦʚʦʛʦ ʧʣʘʩʪʘ, ʧʨʠ ʷʢʦʤʫ ʦʩʥʦʚʥʦʶ 
ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʻ ʧʨʫʞʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʦʜʠ ʽ ʨʽʜʠʥ, ʷʢʽ 
ʤʽʩʪʷʪʴʩʷ ʚ ʥʴʦʤʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʫʞʥʦ-ʚʦʜʦʥʘʧʽʨʥʠʤ 
(ʧʨʫʞʥʠʤ) ʨʝʞʠʤʦʤ. 

ʋ ʧʦʢʣʘʜʽ ʥʘʬʪʠ ʟ ʧʨʫʞʥʠʤ ʨʝʞʠʤʦʤ ʘʢʪʠʚʥʦʛʦ 
ʧʨʦʩʫʚʘʥʥʷ ʢʦʥʪʫʨʥʠʭ ʚʦʜ ʟ ʧʦʚʥʠʤ ʟʘʤʽʱʝʥʥʷʤ  ʧʦʨ,  ʷʢʽ 
ʟʚʽʣʴʥʠʣʠʩʷ ʚʽʜ ʥʘʬʪʠ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ 
ʰʚʠʜʢʦ ʧʘʜʘʻ ʽ ʟ ʯʘʩʦʤ ʨʝʞʠʤ ʨʦʙʦʪʠ ʧʦʢʣʘʜʫ ʤʦʞʝ 
ʧʝʨʝʡʪʠ ʚ ʛʘʟʦʚʠʡ. ʋ ʪʘʢʠʭ ʧʦʢʣʘʜʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʰʪʫʯʥʽ 
ʟʘʭʦʜʠ ʱʦʜʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʰʣʷʭʦʤ 
ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʣʘʩʪ ʚʦʜʠ. 

ʈʘʟʦʤ ʟ ʥʘʧʦʨʦʤ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʽ ʩʠʣʘʤʠ ʧʨʫʞʥʦʩʪʽ 
ʧʣʘʩʪʦʚʠʭ ʚʦʜʦʥʘʧʽʨʥʠʭ ʩʠʩʪʝʤ ʚʩʽ ʥʘʬʪʦʚʽ ʽ ʛʘʟʦʚʽ ʧʦʢʣʘʜʠ 
ʤʘʶʪʴ ʧʝʚʥʠʡ ʟʘʧʘʩ ʝʥʝʨʛʽʾ ʛʘʟʫ, ʷʢʠʡ ʻ ʚ ʧʣʘʩʪʽ ʫ ʚʽʣʴʥʦʤʫ 
ʩʪʘʥʽ ʫ ʚʠʛʣʷʜʽ ʛʘʟʦʚʦʾ ʰʘʧʢʠ, ʘʙʦ ʞ ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʩʪʘʥʽ ʚ 
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ʥʘʬʪʽ. ʋ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʘʭ ʟ ʛʘʟʦʚʦʶ ʰʘʧʢʦʶ ʚʝʣʠʢʦʛʦ 
ʦʙôʻʤʫ ʜʽʶʪʴ ʩʠʣʠ, ʟʫʤʦʚʣʝʥʽ ʥʘʧʦʨʦʤ ʽ ʨʦʟʰʠʨʝʥʥʷʤ 
ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ. ʊʠʩʢ ʛʘʟʫ ʚ ʛʘʟʦʚʽʡ ʰʘʧʮʽ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 
ʜʟʝʨʢʘʣʦ ʛʘʟʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʫ, ʘ ʚʽʜʪʘʢ, ʽ ʥʘ ʚʝʩʴ ʦʙôʻʤ 
ʥʘʬʪʠ ʚ ʧʦʢʣʘʜʽ. ʇʨʠ ʚʽʜʙʦʨʽ ʥʘʬʪʠ ʟ ʧʦʢʣʘʜʫ ʧʣʘʩʪʦʚʠʡ 
ʪʠʩʢ ʟʥʠʞʫʻʪʴʩʷ, ʛʘʟʦʚʘ ʰʘʧʢʘ ʨʦʟʰʠʨʶʻʪʴʩʷ ʽ, ʧʦʜʽʙʥʦ ʜʦ 
ʧʦʨʰʥʷ, ʚʠʪʽʩʥʷʻ ʥʘʬʪʫ ʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʧʦʢʣʘʜʫ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʧʣʘʩʪʘ, ʧʨʠ ʷʢʦʤʫ ʧʝʨʝʚʘʞʘʶʯʠʤ ʚʠʜʦʤ 
ʝʥʝʨʛʽʾ ʻ ʝʥʝʨʛʽʷ ʚʽʣʴʥʦʛʦ ʛʘʟʫ ʚ ʛʘʟʦʚʽʡ ʰʘʧʮʽ, ʥʘʟʠʚʘʻʪʴʩʷ 
ʛʘʟʦʥʘʧʽʨʥʠʤ. 

ʇʨʦʮʝʩ ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʛʘʟʦʤ ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩʫ 
ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʚʦʜʦʶ ʟ ʪʽʻʶ ʪʽʣʴʢʠ ʚʽʜʤʽʥʥʽʩʪʶ, ʱʦ ʚʦʜʘ 
ʚʠʪʽʩʥʷʻ ʥʘʬʪʫ ʚ ʧʽʜʚʠʱʝʥʽ ʯʘʩʪʠʥʠ ʧʦʢʣʘʜʫ, ʘ ʛʘʟ, ʥʘʚʧʘʢʠ 
ï ʚ ʧʦʥʠʞʝʥʽ. 

ʆʙôʻʤ ʛʘʟʫ ʧʽʜ ʪʠʩʢʦʤ ʚ ʛʘʟʦʚʽʡ ʰʘʧʮʽ ʟʘʚʞʜʠ ʥʘʜʪʦ 
ʤʝʥʰʠʡ ʦʙôʻʤʫ ʚʦʜʦʥʘʧʽʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʦʪʦʯʫʻ ʥʘʬʪʦʚʠʡ 
ʧʦʢʣʘʜ, ʪʦʤʫ ʟʘʧʘʩ ʝʥʝʨʛʽʾ ʪʫʪ ʟʘʚʞʜʠ ʦʙʤʝʞʝʥʠʡ. ʂʨʽʤ 
ʪʦʛʦ, ʚôʷʟʢʽʩʪʴ ʛʘʟʫ ʜʦʩʠʪʴ ʤʘʣʘ ʧʦʨʽʚʥʶʶʯʠ ʟ ʚôʷʟʢʽʩʪʶ 
ʥʘʬʪʠ, ʽ ʚ ʧʨʦʮʝʩʽ ʚʠʪʽʩʥʝʥʥʷ ʥʘʬʪʠ ʽ ʨʦʟʰʠʨʝʥʥʷ ʛʘʟʫ ʚ 
ʛʘʟʦʚʽʡ ʰʘʧʮʽ ʚʽʥ ʧʨʦʨʠʚʘʪʠʤʝʪʴʩʷ ʜʦ ʩʚʝʨʜʣʦʚʠʥ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʝʜʘʣʝʢʦ ʚʽʜ ʛʘʟʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʫ. ʇʨʦʨʠʚ 
ʞʝ ʛʘʟʫ ʚ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʨʠʷʪʠʤʝ ʤʘʨʥʽʡ ʚʠʪʨʘʪʽ ʛʘʟʦʚʦʾ 
ʝʥʝʨʛʽʾ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥʽ ʧʨʠʪʦʢʫ ʥʘʬʪʠ. 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʬʪʦʚʽʜʜʘʯʽ ʧʦʢʣʘʜʫ ʟ 
ʛʘʟʦʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ ʚ ʧʽʜʚʠʱʝʥʫ ʾʾ ʯʘʩʪʠʥʫ ʪʨʝʙʘ 
ʥʘʛʥʽʪʘʪʠ ʟ ʧʦʚʝʨʭʥʽ ʛʘʟ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ, ʘ ʽʥʦʜʽ 
ʚʽʜʥʦʚʠʪʠ ʝʥʝʨʛʽʶ ʧʣʘʩʪʘ. 

ɻʘʟʦʚʠʡ ʨʝʞʠʤ (ʨʝʞʠʤ ʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ) 
ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʦʢʣʘʜʽʚ ʟ ʧʦʣʦʛʠʤ ʧʘʜʽʥʥʷʤ ʧʣʘʩʪʽʚ ʟʘ 
ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʣʴʥʦʛʦ ʛʘʟʫ ʽ ʙʝʟ ʥʘʧʦʨʫ ʢʨʘʡʦʚʦʾ ʚʦʜʠ. 

ɺʠʩʦʢʠʡ ʪʝʤʧ ʚʽʜʙʦʨʫ ʨʽʜʠʥʠ, ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ 
ʧʦʢʣʘʜʽ ʢʨʘʡʦʚʠʭ ʚʦʜ ʘʙʦ ʛʘʟʦʚʦʾ ʰʘʧʢʠ, ʪʘʢʦʞ ʩʧʨʠʷʻ 
ʧʨʦʷʚʫ ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʫ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʜʘ ʘʙʦ 
ʛʘʟ ʥʝ ʚʩʪʠʛʘʶʪʴ ʟʘʡʥʷʪʠ ʯʘʩʪʠʥʫ ʟʚʽʣʴʥʝʥʦʛʦ ʥʘʬʪʦʶ 
ʦʙôʻʤʫ, ʽ ʚʞʝ ʥʝ ʤʘʶʪʴ ʪʽʻʾ ʘʢʪʠʚʥʦʾ ʥʘʧʽʨʥʦʾ ʩʠʣʠ ʜʣʷ 
ʚʠʪʠʩʥʝʥʥʷ ʥʘʬʪʠ ʜʦ ʩʚʝʨʜʣʦʚʠʥ. 

ʆʩʥʦʚʥʦʶ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʧʨʠ ʛʘʟʦʚʦʤʫ ʨʝʞʠʤʽ, ʷʢ 
ʚʞʝ ʡʰʣʦʩʷ, ʻ ʛʘʟ, ʨʦʟʯʠʥʝʥʠʡ ʚ ʥʘʬʪʽ ʘʙʦ ʨʦʟʩʽʷʥʠʡ ʫ 
ʚʠʛʣʷʜʽ ʥʘʡʜʨʽʙʥʽʰʠʭ ʙʫʣʴʙʘʰʦʢ ʚ ʧʣʘʩʪʽ ʨʘʟʦʤ ʟ ʥʘʬʪʦʶ. 
ɯʟ ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʚ ʧʣʘʩʪʽ ʛʘʟ ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʷ ʟ ʥʘʬʪʠ, 
ʦʢʨʝʤʽ ʙʫʣʴʙʘʰʢʠ ʡʦʛʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʚ ʦʙôʻʤʽ ʽ 
ʚʠʰʪʦʚʭʫʶʪʴ ʥʘʬʪʫ ʟ ʧʦʨʠʩʪʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʟʦʥʠ ʟʥʠʞʝʥʦʛʦ 
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ʪʠʩʢʫ, ʪʦʙʪʦ ʜʦ ʚʠʙʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 
ʊʘʢʠʡ ʧʨʦʮʝʩ ʚʠʪʠʩʥʝʥʥʷ ʥʘʬʪʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʰʠʭ 

ʩʠʣ, ʱʦ ʜʽʶʪʴ ʚ ʧʣʘʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʫʞʝ ʤʘʣʦʶ 
ʝʬʝʢʪʠʚʥʽʩʪʶ ʟ ʪʘʢʠʭ ʧʨʠʯʠʥ: 

- ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ ʚ ʧʣʘʩʪʽ, ʨʦʟʯʠʥʝʥʦʛʦ ʚ ʥʘʬʪʽ, 
ʦʙʤʝʞʝʥʘ; 

- ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʚ ʧʦʢʣʘʜʽ ʚʝʣʠʢʽ ʢʽʣʴʢʦʩʪʽ ʛʘʟʫ 
ʚʭʦʣʦʩʪʫ ʧʨʦʨʠʚʘʶʪʴʩʷ  ʜʦ  ʩʚʝʨʜʣʦʚʠʥ,  ʥʝ  ʧʨʦʚʦʜʷʯʠ  
ʢʦʨʠʩʥʦʾ  ʨʦʙʦʪʠ ʧʨʦʰʪʦʚʭʫʚʘʥʥʷ ʥʘʬʪʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 
ʪʠʤ, ʱʦ ʚôʷʟʢʽʩʪʴ ʛʘʟʫ ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ ʟʘ ʚôʷʟʢʽʩʪʴ ʥʘʬʪʠ ʽ 
ʙʫʣʴʙʘʰʢʠ ʛʘʟʫ ʚ ʩʚʦʻʤʫ ʨʫʩʽ ʜʦ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥ 
ʦʙʛʘʥʷʶʪʴ ʢʨʘʧʝʣʴʢʠ ʥʘʬʪʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʪʨʘʯʘʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ ʧʨʠ 
ʛʘʟʦʚʠʭ ʨʝʞʠʤʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ  ʛʘʟʦʚʠʤ ʯʠʥʥʠʢʦʤ  ï 
ʢʽʣʴʢʽʩʪʶ ʛʘʟʫ, ʧʨʠʚʝʜʝʥʦʛʦ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ, ʷʢʠʡ 
ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 1 ʪ ʚʠʜʦʙʫʪʦʾ ʥʘʬʪʠ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʚʦʛʦ ʧʦʢʣʘʜʫ, ʷʢʠʡ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʝʞʠʤʦʤ ʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ, 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʝ ʟʥʠʞʝʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʽ 
ʟʙʽʣʴʰʝʥʥʷ ʛʘʟʦʚʦʛʦ ʯʠʥʥʠʢʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʝʢʦʥʦʤʽʯʥʝ 
ʚʠʪʨʘʯʘʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ. ʂʦʝʬʽʮʽʻʥʪʠ ʥʘʬʪʦʚʽʜʜʘʯʽ ʧʨʠ 
ʪʘʢʦʤʫ ʨʝʞʠʤʽ ʥʘʡʥʠʞʯʽ ʽ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 
ʜʘʥʽ, ʩʪʘʥʦʚʣʷʪʴ 0,5...0,30. 

ɼʣʷ ʧʦʧʦʚʥʝʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ ʚ ʥʘʬʪʦʚʠʭ 
ʧʦʢʣʘʜʘʭ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʨʝʞʠʤʽ ʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ, 
ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʰʪʫʯʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 
ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʰʣʷʭʦʤ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʦʢʣʘʜ ʚʦʜʠ ʘʙʦ 
ʛʘʟʫ. 

ʑʝ ʦʜʥʝ ʜʞʝʨʝʣʦ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ ï ʮʝ ʩʠʣʘ ʪʷʞʽʥʥʷ. 
ɺʩʽ ʧʦʨʦʜʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʥʘʬʪʫ, ʟʘʣʷʛʘʶʪʴ ʧʽʜ ʜʝʷʢʠʤ ʢʫʪʦʤ 
ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʦʱʽ. ʊʦʤʫ ʥʘʬʪʘ ʚ ʥʠʭ, ʧʽʜ ʜʽʻʶ ʩʠʣʠ 
ʪʷʞʽʥʥʷ ʧʨʘʛʥʝ ʧʝʨʝʤʽʩʪʠʪʠʩʷ ʚʥʠʟ. ʏʠʤ ʙʽʣʴʰʠʡ ʢʫʪ 
ʥʘʭʠʣʫ ʧʣʘʩʪʘ, ʪʠʤ ʙʽʣʴʰʫ ʝʥʝʨʛʽʶ ʩʠʣʠ ʪʷʞʽʥʥʷ ʤʘʻ ʥʘʬʪʘ. 
ɽʥʝʨʛʽʷ ʥʘʧʦʨʫ, ʷʢʘ ʚʠʥʠʢʘʻ ʟʘʚʜʷʢʠ ʜʽʾ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʻ 
ʽʥʦʜʽ ʻʜʠʥʠʤ ʚʠʜʦʤ ʝʥʝʨʛʽʾ, ʷʢʘ ʧʨʦʩʫʚʘʻ ʥʘʬʪʫ ʜʦ ʚʠʙʦʶ 
ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʈʝʞʠʤ ʜʨʝʥʫʚʘʥʥʷ ʪʘʢʠʭ ʧʦʢʣʘʜʽʚ 
ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʠʤ. 

ɽʥʝʨʛʽʷ ʩʠʣʠ ʪʷʞʽʥʥʷ ʤʘʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʥʘ 
ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ, 
ʢʦʣʠ ʝʥʝʨʛʽʷ ʧʨʫʞʥʦʩʪʽ ʛʘʟʫ ʚʞʝ ʚʠʪʨʘʯʝʥʘ ʽ ʧʨʠʧʠʥʠʣʦʩʷ 
ʧʨʦʩʫʚʘʥʥʷ ʢʦʥʪʫʨʥʠʭ ʚʦʜ. 

ʅʘʬʪʦʚʠʡ ʧʦʢʣʘʜ ʟʨʽʜʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʷʢʦʤʫ-
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ʥʝʙʫʜʴ ʦʜʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢ, 
ʥʘʧʨʠʢʣʘʜ, ʧʦʢʣʘʜʠ ʟ ʚʦʜʦʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ, ʷʢʽ 
ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʽʣʴʢʠ ʧʨʠʨʦʜʥʦʾ ʝʥʝʨʛʽʾ 
ʧʣʘʩʪʘ, ʧʨʠ ʚʠʩʦʢʦʤʫ ʚʽʜʙʠʨʘʥʥʽ ʤʦʞʫʪʴ ʧʝʨʝʡʪʠ ʥʘ ʨʝʞʠʤ 
ʨʦʟʯʠʥʝʥʦʛʦ ʛʘʟʫ. 

ʋ ʜʝʷʢʠʭ ʧʦʢʣʘʜʘʭ ʨʽʟʥʽ ʾʭ ʜʽʣʷʥʢʠ ʤʦʞʫʪʴ 
ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ: ʥʘʧʨʠʢʣʘʜ, ʥʘʬʪʘ ʚ 
ʢʨʘʡʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʝ ʚʠʪʽʩʥʷʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʧʦʨʫ 
ʢʦʥʪʫʨʥʠʭ ʚʦʜ, ʘ ʚʥʫʪʨʽʰʥʽ ʜʽʣʷʥʢʠ ʧʣʘʩʪʘ ʤʦʞʫʪʴ 
ʜʨʝʥʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʛʘʟʦʚʦʾ ʰʘʧʢʠ ʘʙʦ 
ʚʠʩʥʘʞʝʥʥʷ ʝʥʝʨʛʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʚ ʥʘʬʪʽ ʛʘʟʫ. 

ɻʘʟʦʚʽ ʪʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽʽ ʧʦʢʣʘʜʠ ʤʦʞʫʪʴ 
ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʧʨʠ ʚʦʜʦʥʘʧʽʨʥʦʤʫ, ʛʘʟʦʚʦʤʫ ʽ ʟʤʽʰʘʥʦʤʫ 
ʨʝʞʠʤʘʭ. 

 
 
2.1.3 ʇʨʠʧʣʠʚ ʬʣʶʾʜʫ ʜʦ ʩʚʝʨʜʣʦʚʠʥ 
 
ʇʨʦʮʝʩ ʨʫʭʫ ʬʣʶʾʜʫ ʚ ʧʦʨʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʬʽʣʴʪʨʘʮʽʻʶ. ʊʘʢʘ ʥʘʟʚʘ ʮʴʦʤʫ ʧʨʦʮʝʩʫ ʜʘʥʘ 
ʪʦʤʫ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʫʭʫ ʪʨʫʙʘʤʠ, ʚ ʧʦʨʠʩʪʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ ʬʣʶʾʜ ʧʝʨʝʤʽʱʘʪ̒ʴʩʷ ʥʝ ʩʫʮʽʣʴʥʠʤ ʧʦʪʦʢʦʤ, ʘ 
ʦʢʨʝʤʠʤʠ ʜʨʽʙʥʠʤʠ ʮʽʚʢʘʤʠ, ʷʢʽ ʙʘʛʘʪʦ ʨʘʟ ʟʤʽʥʶʶʪʴ ʩʚʽʡ 
ʥʘʧʨʷʤ, ʬʽʣʴʪʨʫʶʯʠʩʴ ʢʨʽʟʴ ʢʘʥʘʣʠ, ʫʪʚʦʨʝʥʽ ʯʘʩʪʠʥʢʘʤʠ 
ʧʦʨʦʜʠ. 

ʌʽʣʴʪʨʘʮʽʷ ʬʣʶʾʜʫ ʚ ʧʣʘʩʪʽ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʧʨʠ 
ʧʝʨʝʧʘʜʽ ʪʠʩʢʫ ʚ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʧʣʘʩʪʘ. ʎʝʡ ʧʨʦʮʝʩ 
ʧʨʦʭʦʜʠʪʴ ʚʽʜ ʜʽʣʷʥʦʢ ʟ ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ ʜʦ ʟʦʥ ʟ 
ʤʝʥʰʠʤ ʪʠʩʢʦʤ ï ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ. 
ʅʘ ʨʽʜʠʥʫ ʽ ʛʘʟ ʚ ʧʣʘʩʪʽ ʜʽʻ ʧʝʚʥʠʡ ʪʠʩʢ ï ʧʣʘʩʪʦʚʠʡ. 
ʇʣʘʩʪʦʚʠʡ ʪʠʩʢ ï ʮʝ ʪʠʩʢ, ʚʠʤʽʨʷʥʠʡ ʚ ʟʘʢʨʠʪʽʡ 
ʩʚʝʨʜʣʦʚʠʥʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʙʦʨʫ ʟ ʥʝʾ ʬʣʶʾʜʫ. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʧʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, 
ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʘʪʠʯʥʠʤ ʨʽʚʥʝʤ. ɺʽʜʩʪʘʥʴ ʜʦ ʨʽʚʥʷ 
ʚʠʤʽʨʶʻʪʴʩʷ ʟʚʝʨʭʫ ʚʽʜ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʚʠʩʦʪʘ ʩʪʦʚʧʘ 
ʨʽʜʠʥʠ ʚʽʜ ʚʠʙʦʶ ʜʦ ʩʪʘʪʠʯʥʦʛʦ ʨʽʚʥʷ ʅʩʪ. 

hHHʩʪ -= ,                                (2.1) 

ʜʝ ʅ ï ʛʣʠʙʠʥʘ ʩʚʝʨʜʣʦʚʠʥʠ; 
h ï ʚʠʩʦʪʘ ʩʪʦʚʧʘ ʨʽʜʠʥʠ. 
ʗʢʱʦ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʧʝʨʝʚʠʱʫʻ ʪʠʩʢ ʩʪʦʚʧʘ ʨʽʜʠʥʠ, 

ʷʢʘ ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ, ʪʦ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʫʩʪʽ ʟʽ 
ʩʚʝʨʜʣʦʚʠʥʠ ʨʽʜʠʥʘ ʧʝʨʝʣʠʚʘʪʠʤʝʪʴʩʷ. ɿʘ ʧʦʢʘʟʘʤʠ 
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ʤʘʥʦʤʝʪʨʘ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʫʩʪʽ, ʧʨʠ ʟʘʢʨʠʪʽʡ 
ʩʚʝʨʜʣʦʚʠʥʽ, ʚʠʟʥʘʯʘʶʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ ʽ 
ʪʠʩʢʦʤ ʚʠʱʝ ʩʪʦʚʧʘ ʨʽʜʠʥʠ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ. 

 ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʠʩʢ ʥʘ ʚʠʙʦʾ 
(ʚʠʙʽʡʥʠʡ ʪʠʩʢ) ʩʪʘʻ ʥʠʞʯʠʤ ʚʽʜ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʽ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ, (ʫ ʾʾ ʟʘʪʨʫʙʥʦʤʫ ʧʨʦʩʪʦʨʽ), ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 
ʥʦʚʠʡ ʨʽʚʝʥʴ ʨʽʜʠʥʠ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʤ. 
ʇʨʠʨʦʜʥʦ, ʱʦ ʜʠʥʘʤʽʯʥʠʡ ʨʽʚʝʥʴ ʟʘʚʞʜʠ ʥʠʞʯʠʡ ʚʽʜ 
ʩʪʘʪʠʯʥʦʛʦ. 

ʂʽʣʴʢʽʩʪʴ ʥʘʬʪʠ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʜʦ ʚʠʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ, 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʽʜ ʧʣʘʩʪʘ, ʚôʷʟʢʦʩʪʽ ʥʘʬʪʠ ʽ 
ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʘʙʦ ʨʽʟʥʠʮʽ ʤʽʞ ʧʣʘʩʪʦʚʠʤ ʽ ʚʠʙʽʡʥʠʤ 
ʪʠʩʢʦʤ. ʅʘʡʢʨʘʱʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʽʣʴʢʽʩʪʶ 
ʚʠʜʦʙʫʪʦʾ ʥʘʬʪʠ (ʜʝʙʽʪʦʤ ʩʚʝʨʜʣʦʚʠʥʠ) ʽ ʧʝʨʝʧʘʜʦʤ ʪʠʩʢʫ. 
ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʫ ʧʝʚʥʠʭ ʛʨʘʥʠʮʷʭ ʜʝʙʽʪʫ ʙʣʠʟʴʢʘ ʜʦ ʣʽʥʽʡʥʦʾ, 
ʪʦʙʪʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʝʨʝʧʘʜʫ ʥʘ ʦʜʠʥʠʮʶ ʪʠʩʢʫ 
ʦʪʨʠʤʫʶʪʴ ʧʨʠʙʣʠʟʥʦ ʪʦʡ ʩʘʤʠʡ ʧʨʠʨʽʩʪ ʜʝʙʽʪʫ 
ʩʚʝʨʜʣʦʚʠʥʠ. ʈʽʚʥʷʥʥʷ ʧʨʠʧʣʠʚʫ ʥʘʬʪʠ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʧʨʠ 
ʮʴʦʤʫ ʤʘʻ ʚʠʛʣʷʜ 

pKppKQ ʚʠʙʧʣ D=-= )( ,                 (2.2) 

ʜʝ Q ï ʜʝʙʽʪ ʥʘʬʪʠ, ʪ/ʜʦʙʫ; 
     K ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ 
ʧʨʠʨʦʩʪʫ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʦʜʠʥʠʮʶ ʟʥʠʞʝʥʥʷ 
ʚʠʙʽʡʥʦʛʦ ʪʠʩʢʫ (ʚʨʘʭʦʚʫʻʪʴʩʷ, ʱʦ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʚʝʣʠʯʠʥʘ 
ʩʪʘʣʘ); ʨʧʣ = const; ʨʧʣ ʽ ʨʚʠʙ ï ʧʣʘʩʪʦʚʠʡ ʽ ʚʠʙʽʡʥʠʡ ʪʠʩʢ. 

ʗʢʱʦ ʚʽʜʦʤʽ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʧʣʘʩʪʦʚʠʡ 
ʪʠʩʢ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ, ʟʘʜʘʶʯʠʩʴ 
ʚʝʣʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʚʠʙʽʡʥʦʛʦ ʪʠʩʢʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʘʥʠʤʠ 
ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʪʝʭʥʽʢʘ ʧʨʦʚʝʜʝʥʥʷ ʷʢʠʭ ʨʽʟʥʘ 
ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʉʫʪʴ 
ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʧʨʠʪʦʢ ʧʦʣʷʛʘʻ ʚ ʪʘʢʠʭ 
ʦʧʝʨʘʮʽʷʭ. ɿʘʤʽʨʷʶʪʴ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ, ʝʢʩʧʣʫʘʪʦʚʘʥʦʾ ʥʘ 
ʷʢʦʤʫʩʴ ʧʝʚʥʦʤʫ ʨʝʞʠʤʽ, ʽ ʦʜʥʦʯʘʩʥʦ ʟʘʤʽʨʷʶʪʴ ʚʠʙʽʡʥʠʡ 
ʪʠʩʢ. ʇʦʪʽʤ ʟʤʽʥʶʶʪʴ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʟʥʦʚ 
ʦʜʥʦʯʘʩʥʦ ʟʘʤʽʨʷʶʪʴ ʾʾ ʜʝʙʽʪ ʽ ʚʠʙʽʡʥʠʡ ʪʠʩʢ. ɿʘ ʜʘʥʠʤʠ 
ʟʘʤʽʨʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ 
ʚʠʙʽʡʥʦʛʦ ʪʠʩʢʫ. ʗʢʱʦ ʚʽʜʦʤʽ ʜʝʙʽʪ ʨʽʜʠʥʠ ʽ ʚʽʜʧʦʚʽʜʥʽ ʾʤ 
ʧʝʨʝʧʘʜʠ ʪʠʩʢʫ (ʜʝʧʨʝʩʽʾ), ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʢʨʠʚʫ 
ʟʘʣʝʞʥʦʩʪʽ ʧʨʠʪʦʢʫ ʨʽʜʠʥʠ ʚʽʜ ʜʝʧʨʝʩʽʾ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 
ʽʥʜʠʢʘʪʦʨʥʦʶ ʣʽʥʽʻʶ. ɼʣʷ ʮʴʦʛʦ ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ, ʥʘ ʷʢʦʤʫ 
ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʦʩʽ ʚʽʜʢʣʘʜʘʶʪʴ ʚʝʣʠʯʠʥʠ ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʫ, 



202 
 

ʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ï ʚʝʣʠʯʠʥʫ ʜʝʙʽʪʫ. ʅʘ ʮʴʦʤʫ ʛʨʘʬʽʢʫ 
ʢʦʞʥʽʡ ʚʝʣʠʯʠʥʽ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʠʡ ʜʝʙʽʪ 
ʨʽʜʠʥʠ. ɿʘ ʬʦʨʤʦʶ ʽʥʜʠʢʘʪʦʨʥʽ ʣʽʥʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ 
ʧʨʷʤʠʤʠ, ʘʣʝ ʽ ʚʠʧʫʢʣʠʤʠ ʜʦ ʦʩʽ ʜʝʙʽʪʫ (ʢʨʠʚʘ 2 ʥʘ ʨʠʩ. 2.1). 

 

 
 
ʈʠʩʫʥʦʢ 2.1 ï ɯʥʜʠʢʘʪʦʨʥʽ ʣʽʥʽʾ ʟʘʣʝʞʥʦʩʪʽ ʜʝʙʽʪʫ  

ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ: 
1, 4 ï ʧʨʷʤʦʣʽʥʽʡʥʦ-ʢʨʠʚʦʣʽʥʽʡʥʘ; 2 ï ʚʠʧʫʢʣʘ ʜʦ ʦʩʽ ʜʝʙʽʪʫ; 

3 ï ʫʚʽʛʥʫʪʘ ʜʦ ʦʩʽ ʜʝʙʽʪʫ 
 
ɺʠʧʫʢʣʠʤʠ ʽʥʜʠʢʘʪʦʨʥʽ ʢʨʠʚʽ ʦʪʨʠʤʫʶʪʴ, ʢʦʣʠ ʨʘʟʦʤ ʟ 

ʥʘʬʪʦʶ ʟ ʧʣʘʩʪʘ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʛʘʟ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʝʣʠʢʠʭ 
ʧʝʨʝʧʘʜʘʭ ʪʠʩʢʫ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ 
ʤʦʞʣʠʚʠʡ ʧʨʠ ʨʚʠʙ = 0, ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʧʦʪʝʥʮʽʡʥʠʤ 
ʜʝʙʽʪʦʤ 

ɺʽʜʙʽʨ ʨʽʜʠʥʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʨʽʚʥʠʡ ʧʦʪʝʥʮʽʡʥʦʤʫ 
ʜʝʙʽʪʫ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʡ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ 
ʩʧʦʩʦʙʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʷʢʠʡʩʴ 
ʩʪʦʚʧ ʨʽʜʠʥʠ, ʱʦ ʯʠʥʠʪʴ ʪʠʩʢ ʥʘ ʚʠʙʽʡ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥʠ ʜʝʙʽʪ ʨʽʜʠʥʠ (ʥʘʬʪʠ, ʚʦʜʠ) ʟʘʤʽʨʷʶʪʴ ʥʘ 
ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʪʨʘʪʦʤʽʨʽʚ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ 
ʦʙôʻʤʥʠʤ ʤʝʪʦʜʦʤ ï ʟʘ ʧʨʠʨʦʩʪʦʤ ʦʙôʻʤʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ. 
ɼʝʙʽʪ ʛʘʟʫ ʚʠʟʥʘʯʘʶʪʴ ʛʘʟʦʚʠʤʠ ʣʽʯʠʣʴʥʠʢʘʤʠ ï 
ʚʠʪʨʘʪʦʤʽʨʘʤʠ. ʇʣʘʩʪʦʚʠʡ ʽ ʚʠʙʽʡʥʠʡ ʪʠʩʢ ʟʘʤʽʨʷʶʪʴ 
ʛʣʠʙʠʥʥʠʤʠ ʤʘʥʦʤʝʪʨʘʤʠ, ʱʦ ʩʧʫʩʢʘʶʪʴ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘ 
ʚʠʩʦʢʦʤʽʮʥʦʤʫ ʩʪʘʣʝʚʦʤʫ ʜʨʦʪʽ. ɻʣʠʙʠʥʥʽ ʤʘʥʦʤʝʪʨʠ 
ʚʠʧʫʩʢʘʶʪʴ ʜʣʷ ʨʽʟʥʠʭ ʛʨʘʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʠʯʦʤʫ 
ʥʘʡʚʠʱʘ ʛʨʘʥʠʮʷ ʜʣʷ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʾʭ ʜʦʨʽʚʥʶʻ 100 ʄʇʘ. 
ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʤʽʨʶʚʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʽʜ 100 ʜʦ 160 Áʉ. 
ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʤʘʥʦʤʝʪʨʽʚ: ʜʦʚʞʠʥʘ ï ʜʦ 1800 ʤʤ, 
ʜʽʘʤʝʪʨ 25, 32 ʽ 36 ʤʤ. ɼʣʷ ʩʧʫʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʤʘʥʦʤʝʪʨʽʚ ʽ ʽʥʰʠʭ ʧʨʠʣʘʜʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʭʘʥʽʟʦʚʘʥʽ 
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ʣʝʙʽʜʢʠ, ʟʤʦʥʪʦʚʘʥʽ ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ ʚʠʩʦʢʦʾ ʧʨʦʭʽʜʥʦʩʪʽ, 
ʛʫʩʝʥʠʯʥʠʭ ʪʨʘʢʪʦʨʘʭ ʘʙʦ ʧʣʘʚʘʶʯʠʭ ʛʫʩʝʥʠʯʥʠʭ 
ʪʨʘʥʩʧʦʨʪʝʨʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʣʝʙʽʜʦʢ 
ʤʦʞʥʘ ʩʧʫʩʢʘʪʠ ʧʨʠʣʘʜʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 6000 ʤ. 

  
 

2.2 ʈʆɿʈʆɹʂɸ ʇʆʂʃɸɼɯɺ 
 
2.2.1 ʉʠʩʪʝʤʠ ʨʦʟʨʦʙʢʠ 
 
ʈʦʟʨʦʙʢʘ ʥʘʬʪʦʚʦʛʦ, ʛʘʟʦʚʦʛʦ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ, 

ʩʣʘʥʮʝʚʦʛʦ, ʛʽʜʨʘʪʥʦʛʦ ʧʦʢʣʘʜʫ ï ʮʝ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, 
ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʜʦʙʫʚʘʥʥʷ ʟ ʧʦʢʣʘʜʫ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʬʪʠ, 
ʛʘʟʫ, ʢʦʥʜʝʥʩʘʪʫ ʧʨʠ ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ ʨʦʟʤʽʱʝʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʧʣʦʱʽ, ʯʝʨʛʦʚʦʩʪʽ ʾʭ ʙʫʨʽʥʥʷ ʽ ʚʚʝʜʝʥʥʷ ʚ 
ʝʢʩʧʣʫʘʪʘʮʽʶ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʝʞʠʤʫ ʾʭ 
ʨʦʙʦʪʠ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʙʘʣʘʥʩʫ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ. 

ɹʽʣʴʰʽʩʪʴ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʩʚʽʪʫ 
ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʧʦʢʣʘʜʽʚ ʘʙʦ ʧʣʘʩʪʽʚ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʦʜʠʥ ʧʦʚʝʨʭ ʽʥʰʦʛʦ. ʋ ʪʘʢʠʭ 
ʙʘʛʘʪʦʧʣʘʩʪʦʚʠʭ  ʧʦʢʣʘʜʘʭ ʢʦʞʝʥ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʦʙôʻʢʪ 
(ʧʦʢʣʘʜ, ʧʣʘʩʪ) ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ, ʧʨʠʯʦʤʫ 
ʯʝʨʛʦʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ, 
ʟʛʽʜʥʦ ʟ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ. 

ɯʥʦʜʽ ʦʜʥʽʻʶ ʤʝʨʝʞʝʶ ʩʚʝʨʜʣʦʚʠʥ ʩʧʽʣʴʥʦ 
ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʦʙôʻʢʪʽʚ. ʊʘʢ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 
ʧʦʢʣʘʜʠ, ʚ ʷʢʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʦʙôʻʢʪʠ ʨʦʟʪʘʰʦʚʘʥʽ 
ʥʝʜʘʣʝʢʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʛʝʦʣʦʛʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʧʣʘʩʪʽʚ (ʩʢʣʘʜ ʧʦʨʽʜ, ʧʨʦʥʠʢʥʽʩʪʴ, ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʨʦʟʤʽʨʠ 
ʧʦʢʣʘʜʽʚ, ʨʝʞʠʤʠ ʜʨʝʥʫʚʘʥʥʷ) ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʥʘʬʪʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ. 

ʄʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʘʢʦʞ ʨʦʟʜʽʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 
ʜʝʢʽʣʴʢʦʭ ʦʙôʻʢʪʽʚ ʦʜʥʽʻʶ ʤʝʨʝʞʝʶ ʩʚʝʨʜʣʦʚʠʥ. ɺ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʚʩʽ ʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ ʧʦʢʣʘʜʫ (ʘʙʦ ʦʩʥʦʚʥʽ ʟ ʥʠʭ) 
ʨʦʟʙʫʨʶʶʪʴʩʷ ʦʜʥʽʻʶ ʤʝʨʝʞʝʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʉʚʝʨʜʣʦʚʠʥʠ 
ʦʩʥʘʱʫʶʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷʤ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʦʙʫʚʘʥʥʷ 
ʥʘʬʪʠ ʘʙʦ ʛʘʟʫ ʟ ʢʦʞʥʦʛʦ ʧʣʘʩʪʘ ʥʘ ʧʦʚʝʨʭʥʶ ʩʘʤʦʩʪʽʡʥʠʤʠ 
ʢʘʥʘʣʘʤʠ: ʥʘʧʨʠʢʣʘʜ, ʥʘʬʪʘ ʟ ʦʜʥʦʛʦ ʧʣʘʩʪʘ ʚʠʜʦʙʫʚʘʻʪʴʩʷ 
ʧʽʜʡʦʤʥʠʤʠ ʪʨʫʙʘʤʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʧʨʦʩʪʦʨʦʤ ʤʽʞ ʪʨʫʙʘʤʠ. 

ɺʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʧʦʢʣʘʜʫ ï ʚ 
ʦʩʥʦʚʥʦʤʫ ʦʙôʻʢʪʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʟʨʦʙʢʠ. ʂʦʞʝʥ ʪʘʢʠʡ 
ʧʣʘʩʪ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʩʚʦʻʶ ʤʝʨʝʞʝʶ ʨʦʟʤʽʱʝʥʥʷ 
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ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʤʦʞʥʘ ʙʫʨʠʪʠ ʷʢ ʦʜʥʦʯʘʩʥʦ, ʪʘʢ ʽ 
ʧʦʩʣʽʜʦʚʥʦ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʨʦʟʙʫʨʶʚʘʥʥʷ 
ʙʘʛʘʪʦʧʣʘʩʪʦʚʦʛʦ ʧʦʢʣʘʜʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ 
ʚʠʜʦʙʫʪʢʫ ʬʣʶʾʜʫ. ʇʨʦʪʝ ʧʨʠ ʮʴʦʤʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚʝʣʠʢʘ 
ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʫ ʽ ʟʘʩʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴʩʷ ʥʘ 
ʦʜʥʽʡ ʧʣʦʱʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʤʝʨʝʞ 
ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ. 

ʗʢʱʦ ʥʘʜ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤ ʥʘʬʪʦʚʠʤ ʘʙʦ ʛʘʟʦʚʠʤ 
ʧʣʘʩʪʦʤ ʟʘʣʷʛʘʶʪʴ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ ʧʣʘʩʪʠ, ʪʦ, ʟʘʟʚʠʯʘʡ, 
ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʷʪʴ ʥʘ ʦʩʥʦʚʥʠʡ ʧʣʘʩʪ ʪʽʣʴʢʠ ʦʜʥʽʻʶ 
ʤʝʨʝʞʝʶ; ʧʣʘʩʪʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʚʠʱʝ ʦʩʥʦʚʥʦʛʦ, 
ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʠʤʠ ʞ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʠʞʥʴʦʛʦ ʦʩʥʦʚʥʦʛʦ ʧʣʘʩʪʘ. ɼʣʷ ʮʴʦʛʦ ʥʠʞʥʶ 
ʯʘʩʪʠʥʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʚ ʷʢʽʡ ʧʨʦʪʠ ʚʠʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʘ ʙʫʣʘ 
ʧʨʦʚʝʜʝʥʘ ʧʝʨʬʦʨʘʮʽʷ, ʟʘʣʠʚʘʶʪʴ ʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ ʽ 
ʧʝʨʬʦʨʫʶʪʴ ʦʙʩʘʜʥʫ ʢʦʣʦʥʫ ʚ ʽʥʪʝʨʚʘʣʽ ʚʝʨʭʥʽʭ ʦʙôʻʢʪʽʚ. 

ʇʨʠ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʟʥʘʯʥʦ ʟʘʦʱʘʜʞʫʶʪʴʩʷ ʟʘʩʦʙʠ ʥʘ 
ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʘʣʝ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʚʩʴʦʛʦ 
ʧʦʢʣʘʜʫ ʚ ʮʽʣʦʤʫ. 

ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʦʨʷʜʦʢ ʨʦʟʙʫʨʶʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʠ 
ʙʘʛʘʪʦʧʣʘʩʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʪʝʭʥʽʢʦ-
ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʽ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʨʦʩʪʘʥʥʷ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʘʙʦ ʛʘʟʫ ʽ ʟ 
ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 
ʧʦʪʨʽʙʥʠʭ ʥʘ ʚʠʢʦʥʘʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʚʘʨʽʘʥʪʫ ʨʦʟʨʦʙʢʠ 
ʦʢʨʝʤʠʭ ʧʣʘʩʪʽʚ ʧʦʢʣʘʜʫ. 

ʊʝʧʝʨ ʧʨʠ ʨʦʟʨʦʙʮʽ ʙʘʛʘʪʦʧʣʘʩʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʚ 
ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʘ ʩʠʩʪʝʤʘ. 
ʇʨʠ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʚ ʨʦʟʨʽʟʽ ʧʦʢʣʘʜʫ ʚʠʙʠʨʘʻʪʴʩʷ ʥʝ ʦʜʠʥ 
ʦʧʦʨʥʠʡ ʛʦʨʠʟʦʥʪ, ʘ ʜʚʘ ʘʙʦ ʥʘʚʽʪʴ ʪʨʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ 
ʨʦʟʙʫʨʶʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦʶ ʤʝʨʝʞʝʶ ʩʚʝʨʜʣʦʚʠʥ. ʇʨʦʤʽʞʥʽ 
ʛʦʨʠʟʦʥʪʠ ʟ ʤʝʥʰʦʶ ʥʘʩʠʯʝʥʽʩʪʶ ʥʘʬʪʦʶ ʘʙʦ ʛʘʟʦʤ ʽ 
ʤʝʥʰʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʽʩʣʷ ʚʠʩʥʘʞʝʥʥʷ 
ʦʧʦʨʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʩʠʩʪʝʤʽ ʨʦʟʨʦʙʢʠ ʢʦʞʥʦʛʦ 
ʥʘʬʪʦʚʦʛʦ ʘʙʦ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʻ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʥʘ 
ʧʣʦʱʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʾʭ 
ʢʽʣʴʢʽʩʪʴ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʟ ʥʝʨʫʭʦʤʠʤ 
ʢʦʥʪʫʨʦʤ ʥʘʬʪʦʥʦʩʥʦʩʪʽ (ʧʦʢʣʘʜʠ, ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʥʘʧʦʨʫ 
ʚʦʜ, ʤʘʩʠʚʥʽ ñʚʦʜʦʧʣʘʚʥʽò ʧʦʢʣʘʜʠ ʟ ʥʘʧʦʨʦʤ ʧʽʜʦʰʦʚʥʠʭ 
ʚʦʜ) ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʤʽʱʫʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʩʫʮʽʣʴʥʦʶ 
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ʤʝʨʝʞʝʶ (ʢʚʘʜʨʘʪʥʦʶ ʘʙʦ ʪʨʠʢʫʪʥʦʶ) ʧʦ ʚʩʽʡ ʧʣʦʱʽ, ʪʦʙʪʦ 
ʧʦ ʢʫʪʘʭ ʢʚʘʜʨʘʪʽʚ ʘʙʦ ʨʽʚʥʦʩʪʦʨʦʥʥʽʭ ʪʨʠʢʫʪʥʠʢʽʚ, ʥʘ ʷʢʽ 
ʨʦʟʙʠʚʘʻʪʴʩʷ ʚʩʷ ʧʣʦʱʘ ʧʦʢʣʘʜʫ. 

ʅʘ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʘʭ ʟ ʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ 
ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʤʽʱʫʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ʢʦʥʪʫʨʘʤ: ʧʨʠ 
ʛʘʟʦʥʘʧʽʨʥʦʤʫ ʨʝʞʠʤʽ ï ʧʘʨʘʣʝʣʴʥʦ ʢʦʥʪʫʨʫ ʛʘʟʦʥʦʩʥʦʩʪʽ, 
ʧʨʠ ʚʦʜʦʥʘʧʽʨʥʦʤʫ ï ʧʘʨʘʣʝʣʴʥʦ ʢʦʥʪʫʨʫ ʚʦʜʦʥʦʩʥʦʩʪʽ. 

 ɺʽʜʩʪʘʥʴ ʤʽʞ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʨʷʜʘʤʠ 
ʩʚʝʨʜʣʦʚʠʥ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ 
ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ (ʧʨʦʥʠʢʥʽʩʪʴ ʧʦʨʽʜ, ʚôʷʟʢʽʩʪʴ 
ʥʘʬʪʠ ʪʦʱʦ) ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

ɺʽʜ ʧʨʠʡʥʷʪʦʾ ʩʽʪʢʠ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʧʣʦʱʽ, 
ʷʢʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʽ ʯʠʩʣʘ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ 
ʟʘʣʝʞʠʪʴ ʪʝʤʧ ʚʽʜʙʦʨʫ ʥʘʬʪʠ ʟ ʧʦʢʣʘʜʫ ʽ ʪʝʨʤʽʥ ʡʦʛʦ 
ʨʦʟʨʦʙʢʠ. ʆʧʪʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 
ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ 
ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʧʦʢʣʘʜʫ, ʚôʷʟʢʽʩʪʴ 
ʥʘʬʪʠ, ʚʤʽʩʪ ʛʘʟʫ, ʨʝʞʠʤ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ. ʇʨʠ ʮʴʦʤʫ 
ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʾ ʜʽʾ ʥʘ ʧʣʘʩʪʠ. 

ʅʘʬʪʦʚʽ ʧʦʢʣʘʜʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʾ ʜʽʾ ʥʘ ʧʣʘʩʪʠ (ʟʘʢʦʥʪʫʨʥʦʛʦ 
ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ); ʨʦʟʨʽʜʞʝʥʠʤʠ 
ʩʽʪʢʘʤʠ ʩʚʝʨʜʣʦʚʠʥ. 

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ 
ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʦʛʦ ʧʦʢʣʘʜʫ, ʻ ʪʝʤʧ ʚʽʜʙʦʨʫ ʥʘʬʪʠ 
(ʩʫʤʘʨʥʠʡ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟ ʧʣʘʩʪʽʚ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ 
ʯʘʩʫ). ʇʨʠ ʟʘʜʘʥʦʤʫ ʯʠʩʣʽ ʩʚʝʨʜʣʦʚʠʥ, ʩʝʨʝʜʥʽʡ ʜʝʙʽʪ ʾʭ ʽ 
ʧʦʪʦʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ʟʘʣʝʞʥʦ ʚʽʜ 
ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. 

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʨʦʟʨʦʙʢʠ ʢʦʞʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʧʦʢʣʘʜʫ 
ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ ʷʢ ʟʘ ʤʝʨʝʞʝʶ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, 
ʧʦʨʷʜʢʫ ʽ ʪʝʤʧʫ ʨʦʟʙʫʨʶʚʘʥʥʷ ʧʣʦʱʽ, ʪʘʢ ʽ ʟʘ ʪʝʤʧʘʤʠ 
ʚʽʜʙʦʨʫ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚ ʧʨʠʨʦʜʽ ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʟʥʽ 
ʧʦʢʣʘʜʠ ʥʘʬʪʠ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ ʧʦʪʫʞʥʽʩʪʶ, ʛʣʠʙʠʥʦʶ 
ʟʘʣʷʛʘʥʥʷ, ʛʝʦʣʦʛʽʯʥʠʤʠ ʽ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʽʜ ʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʥʘʬʪʠ, ʚʤʽʩʪʦʤ ʚ ʧʣʘʩʪʽ ʛʘʟʫ ʽ ʚʦʜʠ, ʪʦ 
ʟʘʛʘʣʴʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʢʠ ʜʘʪʠ 
ʚʘʞʢʦ. ɼʦ ʢʦʞʥʦʛʦ ʧʦʢʣʘʜʫ ʤʘʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʟ ʪʠʤ, ʱʦʙ ʨʦʟʨʦʙʢʘ ʡʦʛʦ ʙʫʣʘ 
ʨʘʮʽʦʥʘʣʴʥʦʶ ʽ ʝʬʝʢʪʠʚʥʦʶ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʨʘʚʠʣ 
ʦʭʦʨʦʥʠ ʥʘʜʨ. 

ʇʽʜ ʨʘʮʽʦʥʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ 
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ʧʦʢʣʘʜʽʚ ʨʦʟʫʤʽʶʪʴ ʪʘʢʫ ʩʠʩʪʝʤʫ, ʧʨʠ ʷʢʽʡ ʧʦʢʣʘʜ 
ʨʦʟʙʫʨʶʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʯʠʩʣʦʤ ʩʚʝʨʜʣʦʚʠʥ, 
ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʘʥʽ ʪʝʤʧʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ, ʚʠʩʦʢʫ 
ʢʽʥʮʝʚʫ ʥʘʬʪʦʚʽʜʜʘʯʫ ʧʨʠ ʤʦʞʣʠʚʦ ʤʽʥʽʤʘʣʴʥʠʭ 
ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʥʷʭ ʽ ʤʽʥʽʤʘʣʴʥʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ ʥʘʬʪʠ. 

 ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʦʛʦ ʧʦʢʣʘʜʫ 
ʧʦʣʷʛʘʻ ʚ ʧʽʜʙʦʨʽ ʪʘʢʦʛʦ ʚʘʨʽʘʥʪʫ, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʚ ʙʠ 
ʧʨʝʜôʷʚʣʝʥʠʤ ʚʠʱʝ ʚʠʤʦʛʘʤ. 

ʊʝʤʧ ʚʽʜʙʦʨʫ ʥʘʬʪʠ ʟ ʧʦʢʣʘʜʫ, ʚ ʘʢʪʠʚʥʠʡ ʧʝʨʽʦʜ ʡʦʛʦ 
ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦʩʷʛʘʻ ʧʦʥʘʜ 8...10 % ʚ ʨʽʢ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ 
ʟʘʧʘʩʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʠʭ ʪʝʤʧʽʚ ʚʽʜʙʦʨʫ ʥʘʬʪʠ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʝʙʽʪʫ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

 

 
2.2.2 ʂʦʥʪʨʦʣʴ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʦʛʦ 

ʧʦʢʣʘʜʫ 
 
ɯʜʝʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʦʜʦʥʘʬʪʦʚʦʛʦ ʢʦʥʪʘʢʪʫ 

ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʚ ʧʣʘʩʪʽ ʛʝʦʤʝʪʨʠʯʥʦ ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʽ 
ʦʜʥʦʨʽʜʥʦʤʫ ʟʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺ ʙʽʣʴʰʦʩʪʽ 
ʚʠʧʘʜʢʽʚ ʮʽ ʫʤʦʚʠ ʥʝ ʚʠʪʨʠʤʫʶʪʴʩʷ, ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʪʫʨʽʚ 
ʥʘʬʪʦʥʦʩʥʦʩʪʽ ʽ ʚʦʜʦʥʦʩʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ. 

ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʩʫʚʘʥʥʷʤ ʢʦʥʪʫʨʫ ʚʦʜʠ 
ʧʨʠʟʥʘʯʝʥʽ ʢʦʥʪʨʦʣʴʥʽ ʘʙʦ ʥʘʛʣʷʜʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ. 
ɿʙʽʣʴʰʝʥʥʷ ʦʙʚʦʜʥʝʥʥʷ ʥʘʬʪʠ, ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʧʽʜʭʽʜ ʚʦʜʠ 
ʜʦ ʜʽʣʷʥʢʠ ʧʣʘʩʪʘ. 

ʅʝʨʽʚʥʦʤʽʨʥʝ ʧʨʦʩʫʚʘʥʥʷ ʚʦʜʠ ʜʦʩʷʛʘʻʪʴʩʷ 
ʦʙʤʝʞʝʥʥʷʤ ʚʽʜʙʦʨʫ ʨʽʜʠʥʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ 
ʦʙʚʦʜʥʶʶʪʴʩʷ, ʽ ʩʚʝʨʜʣʦʚʠʥ, ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʜʦ 
ʢʦʥʪʫʨʫ ʚʦʜʦʥʦʩʥʦʩʪʽ; ʽʟʦʣʷʮʽʻʶ ʥʠʞʥʽʭ ʯʘʩʪʠʥ, ʷʢʽ 
ʦʙʚʦʜʥʶʚʘʣʠʩʷ, ʘʙʦ ʧʨʦʰʘʨʢʽʚ ʧʦʢʣʘʜʫ; ʦʙʤʝʞʝʥʥʷʤ 
ʦʙôʻʤʫ ʚʦʜʠ, ʷʢʫ ʧʦʜʘʶʪʴ ʥʘʡʙʣʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʠʤʠ 
ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʜʦ ʜʽʣʷʥʢʠ, ʷʢʘ ʦʙʚʦʜʥʶʻʪʴʩʷ, ʟ ʦʜʥʦʯʘʩʥʠʤ 
ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ ʚʦʜʠ ʚ ʟʦʥʠ, ʚ ʷʢʠʭ ʧʨʦʩʫʚʘʥʥʷ 
ʢʦʥʪʫʨʥʠʭ ʚʦʜ ʩʧʦʚʽʣʴʥʝʥʝ. 

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʤʽʥʘ 
ʪʠʩʢʫ ʧʣʘʩʪʘ ʟʘ ʧʣʦʱʝʶ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʯʽʪʢʫ ʢʘʨʪʠʥʫ ʧʨʦ 
ʟʥʘʯʝʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʧʦʢʣʘʜʫ, ʪʨʝʙʘ 
ʟʘʤʽʨʷʪʠ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚ ʤʦʞʣʠʚʦ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ 
ʩʚʝʨʜʣʦʚʠʥ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʙʫʜʫʶʪʴ ʪʘʢ ʟʚʘʥʫ 
ʢʘʨʪʫ ʽʟʦʙʘʨ (ʢʨʠʚʠʭ, ʷʢʽ ʩʧʦʣʫʯʘʶʪʴ ʪʦʯʢʠ ʟ ʨʽʚʥʠʤ 
ʪʠʩʢʦʤ). 
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ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʢʘʨʪʠ ʽʟʦʙʘʨ 
ʙʫʜʫʶʪʴ ʟʘ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ɺʠʚʯʝʥʥʷ ʽ ʘʥʘʣʽʟ ʮʠʭ ʢʘʨʪ 
ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʠ ʧʘʜʽʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʥʘ 
ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʧʣʦʱʽ, ʰʫʢʘʪʠ ʧʨʠʯʠʥʠ ʨʽʟʢʠʭ ʾʭ ʟʥʠʞʝʥʴ 
ʥʘ ʮʠʭ ʜʽʣʷʥʢʘʭ ʽ ʥʘʤʽʯʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʚʠʨʽʚʥʶʚʘʥʥʷ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʢʠ 
ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʦʢʨʽʤ ʢʘʨʪ ʽʟʦʙʘʨ ʩʢʣʘʜʘʶʪʴ ʪʘʢʦʞ ʢʘʨʪʠ 
ʨʽʚʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʦʥʠʢʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 1 ʤ 
ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ, ʢʘʨʪʠ ʚʽʜʙʦʨʽʚ ʥʘʬʪʠ ʚ ʟʦʥʘʭ ʽ 
ʩʚʝʨʜʣʦʚʠʥʘʭ, ʢʘʨʪʠ ʦʙʚʦʜʥʝʥʥʷ ʽ ʧʨʦʩʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ 
ʥʘʬʪʦʥʦʩʥʦʩʪʽ. 

ɻʨʘʬʽʯʥʠʤ  ʤʝʪʦʜʦʤ  ʤʦʞʥʘ  ʧʦʙʫʜʫʚʘʪʠ  ʪʘʢʦʞ  ʨʷʜ  
ʧʦʭʽʜʥʠʭ ʛʨʘʬʽʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʛʨʘʬʽʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 
ʚʽʜʙʦʨʦʤ ʨʽʜʠʥʠ ʽ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ, ʤʽʞ ʩʫʤʘʨʥʠʤ 
ʚʽʜʙʦʨʦʤ ʨʽʜʠʥʠ ʽ ʟʤʽʥʦʶ ʛʘʟʦʚʦʛʦ ʯʠʥʥʠʢʘ ʪʦʱʦ. 

ɻʨʘʬʽʢʠ ʨʦʟʨʦʙʢʠ, ʢʘʨʪʠ ʽʟʦʙʘʨ ʽ ʢʘʨʪʠ ʦʙʚʦʜʥʝʥʥʷ 
ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʨʦʟʨʦʙʢʠ ʽ ʥʘʤʽʯʘʪʠ 
ʧʨʘʚʠʣʴʥʽ ʰʣʷʭʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʦʢʨʝʤʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʧʣʘʩʪʘ ʚ ʮʽʣʦʤʫ. 

 

 
2.2.3 ʈʦʟʨʦʙʢʘ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʟʫʤʦʚʣʝʥʽ 
ʥʝʩʭʦʞʽʩʪʶ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʟʫ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʠ, ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʶ ʚôʷʟʢʽʩʪʶ ʽ ʛʫʩʪʠʥʦʶ 
ʽ ʟʥʘʯʥʦʶ ʩʪʠʩʣʠʚʽʩʪʶ. 

ɺʠʜʦʙʫʪʫ ʟ ʥʘʜʨ ʥʘʬʪʫ ʧʝʨʝʜ ʧʝʨʝʨʦʙʢʦʶ ʾʾ ʥʘ ʟʘʚʦʜʘʭ 
ʤʦʞʥʘ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʘʡʦʥʘʭ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ, ʥʘ ʪʨʘʩʘʭ 
ʥʘʬʪʦʧʨʦʚʦʜʽʚ ʽ ʥʘ ʩʘʤʠʭ ʟʘʚʦʜʘʭ. ɺʠʜʦʙʫʪʠʡ ʛʘʟ ʪʨʝʙʘ 
ʚʽʜʨʘʟʫ ʩʧʨʷʤʦʚʫʚʘʪʠ ʚ ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʛʘʟʦʧʨʦʚʽʜ ʘʙʦ 
ʤʽʩʮʝʚʠʤ ʩʧʦʞʠʚʘʯʘʤ. 

ʆʪʞʝ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʩʥʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ 
ʨʦʟʨʦʙʢʠ ʚʝʣʠʢʠʭ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʧʦʣʷʛʘʻ ʚ ʥʝʨʦʟʨʠʚʥʦʤʫ 
ʟʚôʷʟʢʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʚ ʩʠʩʪʝʤʽ ʧʣʘʩʪ ï ʩʚʝʨʜʣʦʚʠʥʘ ï 
ʛʘʟʦʟʙʽʨʥʽ ʤʝʨʝʞʽ ʥʘ ʧʨʦʤʠʩʣʽ ï ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʛʘʟʦʧʨʦʚʽʜ ï 
ʩʧʦʞʠʚʘʯʽ. 

ʗʢ ʽ ʜʣʷ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʚ ʦʩʥʦʚʽ ʨʘʮʽʦʥʘʣʴʥʦʾ 
ʨʦʟʨʦʙʢʠ ʛʘʟʦʚʦʛʦ  ʧʦʢʣʘʜʫ  ʟʘʢʣʘʜʝʥʠʡ  ʧʨʠʥʮʠʧ  
ʚʠʜʦʙʫʚʘʥʥʷ  ʛʘʟʫ  ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 
ʧʦʢʘʟʥʠʢʘʭ ʽ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚ ʦʭʦʨʦʥʠ ʥʘʜʨ. ɿʛʽʜʥʦ ʟ 
ʮʠʤ ʧʨʠʥʮʠʧʦʤ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʠʟʥʘʯʘʶʪʴ ʪʝʤʧ 
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ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ ʚ ʯʘʩʽ, ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ʨʦʟʨʦʙʢʠ, 
ʢʽʣʴʢʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʽ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʥʘ ʧʣʦʱʽ. 

ʅʘ ʚʠʙʽʨ ʯʠʩʣʘ ʩʚʝʨʜʣʦʚʠʥ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 
ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʦʚʠʥ. ʏʠʤ 
ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʾʾ, ʪʠʤ ʙʽʣʴʰʠʡ ʤʦʞʝ ʙʫʪʠ ʜʝʙʽʪ, ʤʝʥʰʽ 
ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʪʝʨʪʷ ʚ ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʽʜʚʠʱʝʥʥʷ 
ʜʝʙʽʪʫ ʩʚʝʨʜʣʦʚʠʥ ʟʫʤʦʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʾʭ ʯʠʩʣʘ, 
ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʙʽʣʴʰʝʥʥʷ 
ʜʽʘʤʝʪʨʫ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʽ 
ʫʧʦʚʽʣʴʥʝʥʥʷ ʙʫʨʽʥʥʷ, ʚʝʣʠʢʦʾ ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ. ʊʦʤʫ ʧʨʠ 
ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʦʟʨʦʙʢʠ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʜʫʞʝ ʚʘʞʣʠʚʦ 
ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʦʚʠʥ. 

ʉʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ 
ʬʦʨʤʠ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ. ʋ ʨʘʟʽ ʩʤʫʛʦʧʦʜʽʙʥʦʛʦ ʧʦʢʣʘʜʫ 
ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ, ʜʚʦʭ ʘʙʦ 
ʪʨʴʦʭ ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʣʘʥʮʶʞʢʽʚ, ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʟʜʦʚʞʥʽʡ 
ʦʩʽ ʧʦʢʣʘʜʫ. ʋ ʚʠʧʘʜʢʫ ʢʨʫʛʦʚʦʛʦ ʧʦʢʣʘʜʫ ï ʢʽʣʴʮʝʚʠʤʠ 
ʙʘʪʘʨʝʷʤʠ ʘʙʦ ʞ ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʧʦʢʣʘʜʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʛʘʟʦʚʽʜʜʘʯʽ ʛʘʟʦʚʠʭ ʧʣʘʩʪʽʚ, ʟʘʟʚʠʯʘʡ, 
ʚʠʱʠʡ ʟʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʬʪʦʚʽʜʜʘʯʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʬʪʠ ʛʘʟ 
ʩʣʘʙʦ ʚʟʘʻʤʦʜʽʻ ʟ ʧʦʚʝʨʭʥʝʶ ʧʦʨʠʩʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʘʻ 
ʥʝʟʥʘʯʥʫ ʚôʷʟʢʽʩʪʴ (ʧʦʥʘʜ ʩʪʦ ʨʘʟ ʤʝʥʰʫ, ʥʽʞ ʚôʷʟʢʽʩʪʴ 
ʣʝʛʢʦʾ ʥʘʬʪʠ). 

ɺʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ ʧʨʫʞʥʦʩʪʽ ʩʪʠʩʥʝʥʠʡ ʛʘʟ ʟʘʚʞʜʠ 
ʤʘʻ ʟʘʧʘʩ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʚ ʧʦʨʠʩʪʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ. ʇʨʠ ʮʴʦʤʫ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʤʦʞʝ ʟʤʝʥʰʠʪʠʩʷ 
ʜʦ ʚʝʣʠʯʠʥ ʙʣʠʟʴʢʠʭ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ. ʊʦʤʫ ʚʽʜʜʘʯʘ 
ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʤʦʞʝ ʪʝʦʨʝʪʠʯʥʦ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʠʭ 
ʚʝʣʠʯʠʥ ï 90...95 % ʽ ʙʽʣʴʰʝ. ʇʨʦʪʝ, ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 
ʥʘ ʚʽʜʜʘʯʫ ʛʘʟʫ ʚʧʣʠʚʘʻ ʙʝʟʣʽʯ ʯʠʥʥʠʢʽʚ ʽ ʚʝʣʠʯʠʥʘ ʾʾ 
ʧʨʘʢʪʠʯʥʦ ʥʠʞʯʘ. 

ʆʩʥʦʚʥʠʡ ʯʠʥʥʠʢ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʚʝʣʠʯʠʥʫ 
ʛʘʟʦʚʽʜʜʘʯʽ ï ʟʘʣʠʰʢʦʚʠʡ ʪʠʩʢ ʚ ʧʦʢʣʘʜʽ ʥʘ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ 
ʡʦʛʦ ʨʦʟʨʦʙʢʠ. ʇʨʠʨʦʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʚʽʜʜʘʯʘ ʛʘʟʦʚʦʛʦ 
ʧʣʘʩʪʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ ʧʣʘʩʪʘ ʜʦ 
ʤʦʞʣʠʚʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʫʩʪʴʦʚʠʡ ʪʠʩʢ 
ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʙʫʜʝ ʙʣʠʟʴʢʠʡ ʘʙʦ ʥʘʚʽʪʴ ʥʠʞʯʠʤ ʚʽʜ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ (ʚʽʜʙʽʨ ʛʘʟʫ ʟʽ ʩʚʝʨʜʣʦʚʠʥ ʧʽʜ 
ʚʘʢʫʫʤʦʤ). ʇʨʦʪʝ, ʟʘ ʮʠʭ ʫʤʦʚ, ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ ʩʪʘʻ ʚʢʨʘʡ 
ʥʠʟʴʢʠʤ ʚʥʘʩʣʽʜʦʢ ʥʝʚʝʣʠʢʠʭ ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʫ (ʨʧʣ - ʨʚʠʙ). 

ʊʦʤʫ, ʟʛʽʜʥʦ ʟ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ, 
ʨʦʟʨʦʙʢʫ ʛʘʟʦʚʦʛʦ ʧʦʢʣʘʜʫ ʧʨʘʢʪʠʯʥʦ ʧʨʠʧʠʥʷʶʪʴ ʧʨʠ 
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ʪʠʩʢʫ ʥʘ ʫʩʪʷʭ ʩʚʝʨʜʣʦʚʠʥ, ʣʝʜʴ ʙʽʣʴʰʦʤʫ ʚʽʜ 
ʘʪʤʦʩʬʝʨʥʦʛʦ. 

ʂʽʥʮʝʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʛʘʟʦʚʽʜʜʘʯʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 
ʟʘʟʚʠʯʘʡ ʙʝʨʫʪʴ 0,7...0,8. 

  
 
2.2.4 ʈʦʟʨʦʙʢʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʦʢʣʘʜʫ 
 
ʇʦʢʣʘʜʠ ʛʘʟʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʦʟʯʠʥʝʥʽ ʨʽʜʢʽ ʚʫʛʣʝʚʦʜʥʽ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʤʠ. 
ɺʤʽʩʪ ʢʦʥʜʝʥʩʘʪʫ ʚ ʛʘʟʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʛʘʟʽʚ, 

ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ. ɺ ʦʜʥʠʭ ʧʦʢʣʘʜʘʭ ʚ 1 ʤ3 
ʛʘʟʫ ʤʽʩʪʠʪʴʩʷ ʚʩʴʦʛʦ ʪʽʣʴʢʠ ʜʝʢʽʣʴʢʘ ʢʫʙʽʯʥʠʭ ʩʘʥʪʠʤʝʪʨʽʚ 
ʢʦʥʜʝʥʩʘʪʫ, ʚ ʽʥʰʠʭ ï ʜʦ ʜʝʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʢʫʙʽʯʥʠʭ 
ʩʘʥʪʠʤʝʪʨʽʚ. ɺ ʦʩʥʦʚʥʦʤʫ, ʚʤʽʩʪ ʢʦʥʜʝʥʩʘʪʫ ʚ ʛʘʟʽ 
ʧʝʨʝʙʫʚʘʻ ʚ ʛʨʘʥʠʮʷʭ 40...600 ʩʤ3/ʤ3. 

ɻʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʧʦʢʣʘʜʠ, ʷʢʽ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʘʭ 
ʧʦʥʘʜ 1500 ʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʚʫʛʣʝʚʦʜʥʝʚʽ 
ʩʫʤʽʰʽ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʚ ʥʠʭ, ʧʝʨʝʙʫʚʘʶʪʴ, ʟʘʟʚʠʯʘʡ, ʚ 
ʦʜʥʦʬʘʟʥʦʤʫ ʩʪʘʥʽ, ï ʚʘʞʢʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʚʥʽʩʪʶ ʨʦʟʯʠʥʝʥʽ 
ʚ ʤʘʩʽ ʣʝʛʢʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʧʦʢʣʘʜʫ, ʫ ʤʽʨʫ 
ʧʘʜʽʥʥʷ ʪʠʩʢʫ, ʟ ʛʘʟʫ ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʷ ʢʦʥʜʝʥʩʘʪ. ɺ 
ʧʝʨʰʫ ʯʝʨʛʫ ʢʦʥʜʝʥʩʫʶʪʴʩʷ ʥʘʡʚʘʞʯʽ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʧʦʪʽʤ 
ʚʩʝ ʣʝʛʰʽ. ʊʠʩʢ, ʧʨʠ ʷʢʦʤʫ ʧʦʯʠʥʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ  ʟ ʛʘʟʫ 
ʢʦʥʜʝʥʩʘʪʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʪʠʩʢʦʤ ʧʦʯʘʪʢʫ ʢʦʥʜʝʥʩʘʮʽʾ. 

ʂʦʥʜʝʥʩʘʪ ʤʦʞʝ ʚʠʜʽʣʷʪʠʩʷ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ ʽʟ 
ʚʠʜʦʙʫʪʦʛʦ ʛʘʟʫ, ʪʘʢ ʽ ʚ ʧʣʘʩʪʽ ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʠʩʢʫ. ɺ 
ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʜʝʥʩʘʪ ʚʩʤʦʢʪʫʻʪʴʩʷ ʧʦʨʦʜʦʶ 
ʧʣʘʩʪʘ, ʽ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʡʦʛʦ ʤʦʞʝ ʟʦʚʩʽʤ ʟʘʣʠʰʠʪʠʩʷ ʚ 
ʧʣʘʩʪʽ. 

ʊʦʤʫ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʧʦʢʣʘʜʠ ʪʨʝʙʘ ʨʦʟʨʦʙʣʷʪʠ ʧʨʠ 
ʚʠʙʽʡʥʦʤʫ ʪʠʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ, ʙʽʣʴʰʦʤʫ ʚʽʜ ʪʠʩʢʫ ʧʦʯʘʪʢʫ 
ʢʦʥʜʝʥʩʘʮʽʾ, ʟʘ ʩʭʝʤʦʶ ñʢʦʥʚʝʻʨʘò (ʩʘʡʢʣʽʥʛ-ʧʨʦʮʝʩ, ʘʥʛʣ. 
cycling process), ʧʨʠ ʷʢʦʤʫ ʛʘʟ ʟ ʢʦʥʜʝʥʩʘʪʦʤ ʟ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʩʪʫʧʘʻ ʚ ʫʩʪʘʥʦʚʢʫ 
ʢʦʤʧʣʝʢʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʚ ʷʢʽʡ ʛʘʟ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʚʽʜ 
ʛʘʟʦʢʦʥʜʝʥʩʘʪʫ, ʧʝʨʝʨʦʙʣʶʶʪʴ, ʦʩʫʰʫʶʪʴ ʚʽʜ ʚʦʜʠ 
ʦʯʠʱʫʶʪʴ ʚʽʜ ʜʦʤʽʰʦʢ. ʇʦʪʽʤ ʯʠʩʪʠʡ ʩʫʭʠʡ ʛʘʟ ʩʪʠʩʢʘʻʪʴʩʷ 
ʢʦʤʧʨʝʩʦʨʘʤʠ  ʜʦ  ʪʠʩʢʫ,  ʱʦ  ʧʝʨʝʚʠʱʫʻ  ʪʠʩʢ  ʚ  
ʩʚʝʨʜʣʦʚʠʥʘʭ  ʥʘ 15...20 %, ʽ ʧʽʜ ʮʠʤ ʪʠʩʢʦʤ ʥʘʛʥʽʪʘʣʴʥʠʤʠ 
ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʧʦʜʘʻʪʴʩʷ ʥʘʟʘʜ ʚ ʧʣʘʩʪ. 
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2.2.5 ʈʦʟʨʦʙʢʘ ʩʣʘʥʮʝʚʦʛʦ ʧʦʢʣʘʜʫ 
 
ʉʣʘʥʝʮʴ ï ʮʝ ʪʚʝʨʜʘ ʧʦʨʦʜʘ, ʚ ʋʢʨʘʾʥʽ ʟʘʣʷʛʘʻ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʛʣʠʙʠʥʽ 2000é3000 ʤ. ʇʦʨʦʜʘ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʧʦʨʠʩʪʽʩʪʶ ʽ ʧʨʦʥʠʢʥʽʩʪʶ. ɻʘʟ ʚ 
ʪʘʢʽʡ ʧʦʨʦʜʽ, ʷʢʘ ʥʘʩʠʯʝʥʘ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ï ʮʝ 
ʟʚʠʯʘʡʥʠʡ, ʧʨʠʨʦʜʥʠʡ, ʛʦʨʶʯʠʡ ʛʘʟ, ʘ ʥʝ ñʩʣʘʥʮʝʚʠʡ ʛʘʟò, 
ʱʦ ʤʦʞʥʘ ʚʠʜʦʙʫʪʠ ʰʪʫʯʥʦ ʰʣʷʭʦʤ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʢʠ 
ʧʽʜ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ (ʧʽʨʦʣʽʟʫ). 
ʇʨʦʬʝʩʦʨ ɹ. ʁ. ʄʘʻʚʩʴʢʠʡ (ɯʌʅʊʋʅɻ) ʫʪʦʯʥʶʻ, ʱʦ, ʪʘʢ 
ʟʚʘʥʠʡ, ñʩʣʘʥʮʝʚʠʡ ʛʘʟò ï ʮʝ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ʧʝʨʝʨʦʙʢʠ 
ʤʝʥʽʣʽʪʦʚʠʭ ʩʣʘʥʮʽʚ ʥʘ ʩʣʘʥʮʝʚʫ ʥʘʬʪʫ. ʇʨʦʪʝ ʩʧʨʦʙʘ 
ʦʪʨʠʤʘʪʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘʬʪʫ ʚʠʷʚʠʣʘʩʷ 
ʚʠʩʦʢʦʟʘʪʨʘʪʥʦʶ, ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʧʨʘʚʜʘʥʦʶ ʽ ʥʘʚʽʪʴ 
ʝʢʦʣʦʛʽʯʥʦ ʟʘʛʨʦʟʣʠʚʦʶ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʫʚʘʥʠʡ ʧʦʙʽʯʥʠʡ 
ʧʨʦʜʫʢʪ ï ñʩʣʘʥʮʝʚʠʡ ʛʘʟò ʚʟʘʛʘʣʽ ʥʝ ʤʘʚ ʧʨʘʢʪʠʯʥʦʛʦ 
ʟʘʮʽʢʘʚʣʝʥʥʷ. ʆʪʦʞ, ʘʢʘʜʝʤʽʯʥʝ ʧʦʥʷʪʪʷ ñʩʣʘʥʮʝʚʠʡ ʛʘʟò ï 
ʮʝ ʩʘʤʝ ʪʦʡ ʛʘʟ, ʱʦ ʰʪʫʯʥʦ ʚʠʜʽʣʷʚʩʷ ʷʢ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ 
ʟʽ ʩʣʘʥʮʽʚ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʽʨʦʣʽʟʫ. 

ʊʝʧʝʨ ʫ ʩʚʽʪʽ, ʟʦʢʨʝʤʘ ʫ ʉʐɸ, ʇʦʣʴʱʽ ʪʘ ʡ ʥʘ 
ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʨʝʥʘʭ ʚʽʜʦʤʽ ʨʦʜʦʚʠʱʘ ʧʨʠʨʦʜʥʦʛʦ ʛʦʨʶʯʦʛʦ 
ʛʘʟʫ, ʷʢʠʡ ʻ ʫ ʩʣʘʥʮʝʚʠʭ ʧʦʨʦʜʘʭ ʙʘʛʘʪʠʭ ʥʘ ʦʨʛʘʥʽʢʫ ʽ 
ʧʦʤʠʣʢʦʚʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ñʩʣʘʥʮʝʚʠʡ ʛʘʟò. ʊʝʭʥʦʣʦʛʽʷ 
ʚʠʜʦʙʫʪʢʫ ʪʘʢʦʛʦ ʛʘʟʫ ʟôʷʚʠʣʘʩʷ ʚ ʩʚʽʪʽ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ. 
ɺʦʥʘ ʧʦʣʷʛʘʻ ʫ ʙʫʨʽʥʥʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟ 
ʧʝʨʝʭʦʜʦʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ï ʚʟʜʦʚʞ ʱʽʣʴʥʠʭ ʩʣʘʥʮʝʚʠʭ 
ʧʣʘʩʪʽʚ (ʨʠʩ. 2.2). ʇʦʪʽʤ ʧʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʧʨʦʚʦʜʷʪʴ 
ʛʽʜʨʦʨʦʟʨʠʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʧʦʨʦʜʽ 
ʫʪʚʦʨʶʶʪʴʩʷ ʪʨʽʱʠʥʠ, ʟ ʷʢʠʭ ʽ ʚʠʚʽʣʴʥʶʻʪʴʩʷ ʛʘʟ. 

ɺ ʋʢʨʘʾʥʽ ʨʦʟʨʦʙʢʘ ʽ ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʮʴʦʛʦ 
ʛʘʟʫ, ʩʫʢʫʧʥʦ ʟ ʝʢʦʥʦʤʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʜʘʪʥʽ ʧʝʚʥʦʶ 
ʤʽʨʦʶ, ʚ ʧʝʨʩʧʝʢʪʠʚʽ, ʧʦʣʽʧʰʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ. 
ɺʦʜʥʦʯʘʩ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ 
ʚʠʚʯʝʥʽ, ʽ ʥʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ʡʦʛʦ ʤʦʞʣʠʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚ 
ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠ ʩʠʪʫʘʮʽʶ ʫ ʛʘʟʦʚʽʡ 
ʛʘʣʫʟʽ ʥʝʩʧʨʦʤʦʞʥʽ. ʅʘ ʜʫʤʢʫ ɹʦʨʠʩʘ ʁʦʩʠʧʦʚʠʯʘ 
ʄʘʻʚʩʴʢʦʛʦ ʧʦʪʨʽʙʥʦ ʱʦʥʘʡʤʝʥʰʝ ʯʦʪʠʨʠ-ʧôʷʪʴ ʨʦʢʽʚ, ʱʦʙ 
ʦʙˇʨʫʥʪʫʚʘʪʠ, ʚʠʚʯʠʪʠ, ʜʦʩʣʽʜʠʪʠ ʽ ʯʽʪʢʦ ʚʠʟʥʘʪʠ 
ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʪʘʢʦʛʦ 
ʛʘʟʫ. 
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ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ: 
1 ï ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ; 2 ï ʘʛʨʝʛʘʪ ʟʘʢʘʯʫʚʘʥʥʷ ʩʫʤʽʰʽ ʟ ʧʽʩʢʫ, ʚʦʜʠ ʽ 
ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʚʝʨʜʣʦʚʠʥʫ; 3 ï ʘʚʪʦʮʠʩʪʝʨʥʠ ʚʦʜʠ ʜʣʷ 
ʛʽʜʨʦʨʦʟʨʠʚʫ; 4 ï ʚʽʜʧʨʘʚʣʝʥʥʷ ʚʦʜʠ ʥʘ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ; 

5 ï ʚʠʜʦʙʫʪʠʡ ʧʨʠʨʦʜʥʠʡ ʛʘʟ; 6 ï ʧʝʨʬʦʨʘʮʽʷ; 
7 ï ʛʽʜʨʦʨʦʟʨʠʚ ʧʦʨʦʜʠ; 8 ï ʧʨʠʧʣʠʚ ʛʘʟʫ 

  
 
 
2.2.6 ʈʦʟʨʦʙʢʘ ʧʦʢʣʘʜʽʚ ʛʘʟʦʛʽʜʨʘʪʽʚ 
 
ɻʘʟʦʛʽʜʨʘʪʠ ï ʮʝ ʧʦʢʣʘʜʠ ʟʚʠʯʘʡʥʦʛʦ ʥʝʧʨʦʟʦʨʦʛʦ 

ʣʴʦʜʫ, ʱʦ ʤʽʩʪʷʪʴ ʛʘʟ ʤʝʪʘʥ, ʷʢʠʡ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ 
ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʫ, ʘʣʝ ʪʽʩʥʦ ʫʧʘʢʦʚʘʥʠʡ. ɿ 1 ʤ3 
ʛʘʟʦʛʽʜʨʘʪʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 200 ʤ3 ʛʘʟʫ. ʋ ʚʝʣʠʢʠʭ 
ʢʽʣʴʢʦʩʪʷʭ ʛʘʟʦʛʽʜʨʘʪʠ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʪʽʣʴʢʠ ʧʨʠ ʚʠʩʦʢʠʭ 
ʪʠʩʢʘʭ ʽ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʜʥʽ ʤʦʨʽʚ ʽ 
ʦʢʝʘʥʽʚ ʘ ʪʘʢʦʞ ʚ ʟʦʥʽ ʚʽʯʥʦʾ ʤʝʨʟʣʦʪʠ. ʇʨʠ ʧʦʥʠʞʝʥʥʽ 
ʪʠʩʢʫ ʟ ʛʘʟʦʛʽʜʨʘʪʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʛʘʟ ʤʝʪʘʥ. 

ɺʝʣʠʯʝʟʥʠʤʠ ʟʘʧʘʩʘʤʠ ʪʘʢʠʭ ʧʦʢʣʘʜʽʚ ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ 
ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʟʦʥʽ ʏʦʨʥʦʛʦ ʤʦʨʷ. ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ 
ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʥʘ ʏʦʨʥʦʛʦ ʤʦʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʚʦʜʥʠʭ 
ʪʝʣʝʨʦʙʦʪʽʚ, ʛʨʫʧʘ ʚʯʝʥʠʭ ʜʽʡʰʣʘ ʚʠʩʥʦʚʢʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʋʢʨʘʾʥʠ ʝʥʝʨʛʽʻʶ ʥʘ ʥʝʡʤʦʚʽʨʥʦ ʙʘʛʘʪʦ ʨʦʢʽʚ. 
ʗʢʱʦ ʚʠʜʦʙʫʚʘʪʠ ʤʝʪʘʥ ʟ ʤʦʨʷ ʚ ʪʦʤʫ ʞ ʦʙʩʷʟʽ, ʚ ʷʢʦʤʫ 
ʡʦʛʦ ʚʠʜʦʙʫʚʘʶʪʴ ʪʝʧʝʨ ʥʘ ʩʫʰʽ, ʪʦ ʚʠʩʪʘʯʠʪʴ ʛʘʟʫ ʥʘ ʩʦʪʥʽ 
ʨʦʢʽʚ. 

ɺʪʽʤ, ʧʠʪʘʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʜʦʪʝʧʝʨ ʫ ʩʚʽʪʽ ʥʝʤʘʻ 
ʥʘʜʽʡʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʽ ʝʢʦʣʦʛʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ 
ʤʝʪʘʥʫ ʟ ʛʽʜʨʘʪʽʚ. ɯ ʮʷ ʧʨʦʙʣʝʤʘ ʥʘʙʘʛʘʪʦ ʛʦʩʪʨʽʰʘ, ʥʽʞ 
ʧʨʦʙʣʝʤʘ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

ʉʧʝʮʽʘʣʽʩʪʠ ʥʘʤʘʛʘʣʠʩʷ ʧʣʘʚʠʪʠ ʛʽʜʨʘʪʠ ʛʘʨʷʯʠʤ 
ʨʦʟʯʠʥʦʤ ʩʦʣʽ NaCl (ʨʠʩ. 2.3) ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʫ ʩʚʝʨʜʣʦʚʠʥʽ 
ʨʦʟʨʽʜʞʝʥʥʷ. ɸʣʝ ʮʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ. ʊʘʢ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʽʚ ʩʦʣʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʨʦʟʽʾ ʪʨʫʙ ʽ 
ʦʙʣʘʜʥʘʥʥʷ, ʘ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚ ʧʣʘʩʪʽ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ 
ʧʨʦʙʣʝʤʠ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʪʝʧʣʦʪʠ 
ʨʦʟʢʣʘʜʫ ʛʽʜʨʘʪʽʚ. 

 

 
 

ʊʦʞ, ʧʦʢʠ ʱʦ, ʨʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱ ʧʦʚôʷʟʘʥʘ ʟʽ 
ʟʥʘʯʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʽ ʤʘʪʝʨʽʘʣʴʥʠʤʠ 
ʚʠʪʨʘʪʘʤʠ, ʙʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʪʠʩʢ ʽ 
ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʩʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦ. ʇʦʧʨʠ ʪʝ, ʥʝʤʘ 
ʩʫʤʥʽʚʫ, ʱʦ ʣʶʜʩʪʚʦ ʥʘʚʯʠʪʴʩʷ ʚʠʜʦʙʫʚʘʪʠ ʛʽʜʨʘʪʥʠʡ 
ʤʝʪʘʥ, ʽ ʮʠʤ ʟʘʙʝʟʧʝʯʠʪʴ ʩʝʙʝ ʝʥʝʨʛʽʻʶ ʥʘ ʤʘʡʙʫʪʥʽ ʨʦʢʠ. 
ʎʝ ʣʠʰʝ ʧʠʪʘʥʥʷ ʯʘʩʫ ʽ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ ʽ 
ʚʧʨʦʚʘʜʞʝʥʽ. ʂʘʥʘʜʘ ʚʞʝ, ʧʨʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʟʫʤʽʣʘ 
ʧʽʜʪʨʠʤʫʚʘʪʠ ʰʝʩʪʠʜʦʙʦʚʠʡ ʩʪʘʙʽʣʴʥʠʡ ʚʠʭʽʜ ʛʘʟʫ ʽʟ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʙʫʨʝʥʦʾ ʚ ʘʨʢʪʠʯʥʽʡ ʟʦʥʽ, ʱʦ ʙʝʟʫʤʦʚʥʦ, ʻ 
ʩʧʨʘʚʞʥʽʤ ʧʨʦʨʠʚʦʤ ʫ ʛʘʣʫʟʽ. 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʨʦʟʨʦʙʢʠ 
ʛʘʟʦʛʽʜʨʘʪʽʚ ʟ ʤʦʙʽʣʴʥʦʾ 
ʧʣʘʚʫʯʦʾ ʧʣʘʪʬʦʨʤʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʟʘʢʘʯʫʚʘʥʥʷ 
ʛʘʨʷʯʦʛʦ ʨʦʟʯʠʥʫ ʩʦʣʽ: 

1 ï ʪʨʫʙʘ; 2 ï ʤʦʙʽʣʴʥʘ ʧʣʘʚʫʯʘ 
ʧʣʘʪʬʦʨʤʘ; 3 ï ʤʝʪʘʥ; 4 ï ʨʦʟʯʠʥ 
ʩʦʣʽ; 5 ï ʛʘʟʦʟʙʽʨʥʠʡ ʢʦʚʧʘʢ 
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2.2.7  ʐʪʫʯʥʽ ʤʝʪʦʜʠ ʜʽʾ ʥʘ ʥʘʬʪʦʚʽ ʧʣʘʩʪʠ 
 
ʇʨʠʨʦʜʥʘ ʧʣʘʩʪʦʚʘ ʝʥʝʨʛʽʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʭ ʪʝʤʧʽʚ ʽ ʜʦʩʪʘʪʥʴʦʾ ʧʦʚʥʦʪʠ ʚʽʜʙʦʨʫ 
ʥʘʬʪʠ ʟ ʧʦʢʣʘʜʫ. ʅʘʚʽʪʴ ʧʨʠ ʝʬʝʢʪʠʚʥʦʤʫ ʚʦʜʦʥʘʧʽʨʥʦʤʫ 
ʨʝʞʠʤʽ ʜʨʝʥʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ ʪʠʩʢ ʧʣʘʩʪʽʚ 
ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʩʥʘʞʝʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ. ʎʝ 
ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʦʙôʻʤ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʚ 
ʥʘʬʪʦʚʫ ʯʘʩʪʠʥʫ ʧʦʢʣʘʜʫ, ʟʘʟʚʠʯʘʡ, ʤʝʥʰʠʡ ʚʽʜ ʦʙôʻʤʫ 
ʚʠʜʦʙʫʪʠʭ ʟ ʧʣʘʩʪʘ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʣʘʩʪʦʚʠʡ 
ʪʠʩʢ ʧʦʯʠʥʘʻ ʧʘʜʘʪʠ. 

ʐʪʫʯʥʝ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ ï ʮʝ ʟʘʭʽʜ 
ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʫ ʚʽʜʙʦʨʫ ʥʘʬʪʠ ʟ ʧʦʢʣʘʜʫ ʽ 
ʦʪʨʠʤʘʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʬʪʦʚʽʜʜʘʯʽ, 
ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʥʘʧʽʨʥʠʭ ʨʝʞʠʤʽʚ ʨʦʟʨʦʙʢʠ. 

ʊʝʧʝʨ ʯʘʩʪʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ, 
ʪʦʙʪʦ ʥʘʛʥʽʪʘʥʥʷʤ ʚʦʜʠ ʚ ʟʘʢʦʥʪʫʨʥʽ ʚʦʜʦʥʦʩʥʽ ʟʦʥʠ 
ʧʦʢʣʘʜʫ (ʨʠʩ. 2.4). ɺʦʜʫ ʟʘʢʘʯʫʶʪʴ ʚ ʧʣʘʩʪ ʯʝʨʝʟ ʥʘʛʥʽʪʘʣʴʥʽ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʘ ʟʦʚʥʽʰʥʽʤ ʢʦʥʪʫʨʦʤ 
ʥʘʬʪʦʥʦʩʥʦʩʪʽ ʚʟʜʦʚʞ ʧʝʨʠʤʝʪʨʫ ʧʦʢʣʘʜʫ. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ 
ʥʘʬʪʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫʩʝʨʝʜʠʥʽ ʢʦʥʪʫʨʫ 
ʥʘʬʪʦʥʦʩʥʦʩʪʽ ʨʷʜʘʤʠ, ʧʘʨʘʣʝʣʴʥʠʤʠ ʢʦʥʪʫʨʫ. 

 

 
 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʚʦʜʥʝʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʰʪʫʯʥʠʡ ʢʦʥʪʫʨ 
ʞʠʚʣʝʥʥʷ ʧʦʢʣʘʜʫ ʚʦʜʦʶ, ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʟʦʥʠ ʨʦʟʨʦʙʢʠ 
ʧʣʘʩʪʘ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʙʦʨʫ ʥʘʬʪʠ ʟ 
ʥʴʦʛʦ ʽ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ. ɺ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʣʽʥʽʾ 
ʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʪʽʣʴʢʠ ʥʘ 2...4 
ʙʣʠʞʥʽ ʨʷʜʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʗʢʱʦ ʧʣʦʱʘ ʥʘʬʪʦʚʦʛʦ ʧʦʢʣʘʜʫ ʟʥʘʯʥʘ ʟʘ ʨʦʟʤʽʨʘʤʠ, 
ʪʦ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ    ʡʦʛʦ    ʨʦʟʨʦʙʢʠ    ʟʘʩʪʦʩʦʚʫʶʪʴ    

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘ 
ʟʘʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ: 
1 ï ʥʘʬʪʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ; 

2 ï ʥʘʛʥʽʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ; 
3 ï ʢʦʥʪʨʦʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ; 

4 ï ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʪʫʨ 
ʥʘʬʪʦʥʦʩʥʦʩʪʽ; 

5 ï ʟʦʚʥʽʰʥʽʡ ʢʦʥʪʫʨ 
ʥʘʬʪʦʥʦʩʥʦʩʪʽ 
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ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʝ ʟʘʚʦʜʥʝʥʥʷ. ʉʫʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ 
ʧʦʣʷʛʘʻ ʚ ʰʪʫʯʥʦʤʫ ñʨʦʟʨʽʟʘʥʥʽò ʧʦʢʣʘʜʫ ʥʘ ʦʢʨʝʤʽ ʧʣʦʱʽ 
ʘʙʦ ʙʣʦʢʠ ʰʣʷʭʦʤ ʥʘʛʥʽʪʘʥʥʷ ʚʦʜʠ ʚ ʨʷʜʠ ʥʘʛʥʽʪʘʣʴʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫʟʜʦʚʞ ʣʽʥʽʡ ʨʦʟʨʽʟʘʥʥʷ 
ʫʩʝʨʝʜʠʥʽ ʢʦʥʪʫʨʫ ʥʘʬʪʦʥʦʩʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 
ʩʪʚʦʨʶʶʪʴʩʷ ʙʣʠʟʴʢʽ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 
ʰʪʫʯʥʽ ʢʦʥʪʫʨʠ ʞʠʚʣʝʥʥʷ, ʘ ʢʦʞʥʘ ʧʣʦʱʘ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 
ʩʘʤʦʩʪʽʡʥʦ (ʨʠʩ. 2.5, ʘ). 
 

 
         ʘ                                ʙ                            ʚ 

 
 

ʈʠʩʫʥʦʢ 2.5 ï ʉʭʝʤʠ ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ: 
1 ï ʥʘʛʥʽʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ; 2 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 

 
ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʟʨʦʙʢʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʟʘʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ ʟ 
ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʠʤ (ʮʝʥʪʨʘʣʴʥʠʤ) ʘʙʦ ʣʦʢʘʣʴʥʠʤ 
ʟʘʚʦʜʥʝʥʥʷʤ (ʨʠʩ. 2.5, ʙ, ʚ). 

ɼʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʚ ʥʘʬʪʦʚʦʤʫ 
ʧʦʢʣʘʜʽ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʦʙôʻʤ ʟʘʢʘʯʘʥʦʾ ʚʦʜʠ ʚ ʧʨʦʮʝʩʽ 
ʟʘʚʦʜʥʝʥʥʷ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʦʙôʻʤʫ ʚʠʜʦʙʫʚʥʠʭ ʟ ʧʦʢʣʘʜʫ 
ʥʘʬʪʠ, ʛʘʟʫ ʽ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ. ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 
ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʚʦʜʠ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʚʠʪʽʢʘʥʥʷ ʾʾ ʚ ʧʝʨʠʬʝʨʽʡʥʽ ʟʦʥʠ ʧʣʘʩʪʘ. ʇʨʠ 
ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʦʤʫ ʟʘʚʦʜʥʝʥʥʽ ʤʦʞʣʠʚʠʡ ʚʽʜʪʽʢ 
ʯʘʩʪʠʥʠ ʚʦʜʠ ʫ ʚʝʨʭʥʽ ʘʙʦ ʥʠʞʥʽ ʧʣʘʩʪʠ ʢʨʽʟʴ ʥʝʱʽʣʴʥʦʩʪʽ ʚ 
ʮʝʤʝʥʪʥʦʤʫ ʢʽʣʴʮʽ ʦʢʨʝʤʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʘʢʪʠʢʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ 
ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʧʨʠ ʟʘʢʦʥʪʫʨʥʦʤʫ ʘʙʦ 
ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʦʤʫ ʟʘʚʦʜʥʝʥʥʽ ʚ ʧʣʘʩʪ ʪʨʝʙʘ ʟʘʢʘʯʫʚʘʪʠ 
1,6...2,0 ʤ3 ʚʦʜʠ ʥʘ ʢʦʞʥʫ ʪʦʥʥʫ ʚʠʜʦʙʫʪʦʾ ʥʘʬʪʠ. ʇʨʠ 
ʚʠʜʦʙʫʚʘʥʥʽ ʨʘʟʦʤ ʟ ʥʘʬʪʦʶ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʚʨʘʭʦʚʫʻʪʴʩʷ ʽ 
ʾʾ ʦʙôʻʤ. ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʠʪʠ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʦʙôʻʤ 
ʚʦʜʠ ʟʙʽʣʴʰʫʶʪʴ. 

ʏʠʩʣʦ ʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ ʟʘʚʦʜʥʝʥʥʽ 
ʧʣʘʩʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʩʢʦʤ ʟʘ ʦʙôʻʤʦʤ ʟʘʢʘʯʘʥʦʾ ʚʦʜʠ ʥʘ 
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ʩʝʨʝʜʥʶ ʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ 
ʦʧʪʠʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʥʘʛʥʽʪʘʥʥʷ. ʊʠʩʢ ʥʘʛʥʽʪʘʥʥʷ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʥʘʷʚʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʠʩʢ 
ʥʘ ʚʠʙʦʾ ʥʘʛʥʽʪʘʣʴʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ: 

ʪʩʪʥʘʛʚʠʙ pppp -+= ,                        (2.3) 

ʜʝ ʨʚʠʙ ï ʪʠʩʢ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ; 
ʨʥʘʛ ï ʪʠʩʢ ʥʘ ʚʠʭʦʜʽ ʥʘʩʦʩʘ; 
ʨʩʪ ï ʪʠʩʢ ʥʘ ʚʠʙʽʡ ʩʪʦʚʧʘ ʚʦʜʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ; 

     ʨʪ ï ʚʪʨʘʪʠ ʪʠʩʢʫ ʥʘ ʪʝʨʪʷ ʚ ʪʨʫʙʘʭ ʚʽʜ ʥʘʩʦʩʘ ʜʦ ʚʠʙʦʶ 
ʩʚʝʨʜʣʦʚʠʥʠ (ʨʪ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ 
ʛʽʜʨʘʚʣʽʢʠ). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʪʫʨʥʦʛʦ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʢʦʥʪʫʨʥʦʛʦ 
ʟʘʚʦʜʥʝʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʣʘʩʪʦʚʦʾ ʝʥʝʨʛʽʾ, ʷʢʘ 
ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʚʽʜʙʠʨʘʥʥʽ ʥʘʬʪʠ ʟ ʧʣʘʩʪʘ, ʜʦʟʚʦʣʠʣʦ ʚ 
ʟʥʘʯʥʽʡ ʤʽʨʽ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ 
ʧʦʢʣʘʜʽʚ. ɺʠʷʚʠʣʦʩʷ ʤʦʞʣʠʚʠʤ ʨʽʟʢʦ ʧʽʜʚʠʱʠʪʠ ʪʝʤʧʠ 
ʚʽʜʙʠʨʘʥʥʷ ʥʘʬʪʠ ʟ ʧʣʘʩʪʽʚ, ʽ ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʠʪʠ ʪʝʨʤʽʥʠ 
ʾʭ ʨʦʟʨʦʙʢʠ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʠʭ ʢʽʥʮʝʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 
ʥʘʬʪʦʚʽʜʜʘʯʽ. 

ʅʘ ʨʦʜʦʚʠʱʘʭ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟʘʢʦʥʪʫʨʥʦʛʦ ʟʘʚʦʜʥʝʥʥʷ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʦʪʦʯʥʦʛʦ 
ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ ʽ ʪʽʣʴʢʠ ʥʘ 
ʦʩʪʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʢʠ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʤʽʥʽʤʫʤʫ. 

ʇʨʠ ʟʘʚʦʜʥʝʥʥʽ ʥʘʬʪʦʚʠʭ ʧʣʘʩʪʽʚ ʨʦʙʦʯʠʤ ʘʛʝʥʪʦʤ 
ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚʦʜʘ ʷʢ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤʠʱ 
(ʨʽʯʢʠ, ʤʦʨʷ, ʦʟʝʨʘ), ʪʘʢ ʽ ʛʣʠʙʠʥʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, 
ʘ ʪʘʢʦʞ ʧʣʘʩʪʦʚʘ ʚʦʜʘ, ʷʢʘ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʟ ʥʘʜʨ ʨʘʟʦʤ ʟ 
ʥʘʬʪʦʶ. ʊʘʢ, ʥʘ ʚʩʽʭ ʤʦʨʩʴʢʠʭ ʨʦʜʦʚʠʱʘʭ ʽ ʨʦʜʦʚʠʱʘʭ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʤʦʨʷ, ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʣʘʩʪ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʨʩʴʢʘ ʚʦʜʘ. ɼʣʷ ʨʦʜʦʚʠʱ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʘʡʦʥʘʭ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʶ ʩʠʩʪʝʤʦʶ 
ʨʽʯʦʢ, ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʽʚ, ʟʘʟʚʠʯʘʡ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʨʽʯʢʦʚʘ ʚʦʜʘ, ʷʢʘ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʨʽʯʦʢ ʘʙʦ ʟ ʘʨʪʝʟʽʘʥʩʴʢʠʭ 
ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʟʘʧʣʘʚʽ ʮʠʭ ʨʽʯʦʢ. ʏʘʩʪʦ 
ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ ʥʘʬʪʦʚʠʭ ʧʣʘʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʦʜʠ 
ʛʣʠʙʠʥʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʷʢʱʦ ʚʦʥʠ ʻ ʥʘ ʧʣʦʱʽ 
ʨʦʜʦʚʠʱʘ, ʘʙʦ ʧʦʙʣʠʟʫ ʚʽʜ ʥʴʦʛʦ. 

ʈʘʟʦʤ ʟ ʚʢʘʟʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʚʩʽʭ 
ʚʠʧʘʜʢʘʭ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʩʪʦʚʽ ʚʦʜʠ, ʧʽʜʥʷʪʽ ʥʘ 
ʧʦʚʝʨʭʥʶ ʟ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ. ʊʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʦʚʠʭ 
ʚʦʜ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʽʥʰʫ ʚʘʞʣʠʚʫ ʟʘʜʘʯʫ ï ʟʘʧʦʙʽʛʘʥʥʷ 
ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʠʩʣʽʚ ʽ ʚʦʜʦʡʤʠʱ ʜʫʞʝ 
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ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ ʚʦʜʘʤʠ. ʇʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ 
ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʥʘʬʪʦʶ, ʟʘʟʚʠʯʘʡ, ʙʫʚʘʻ 
ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʦʚʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜʙʦʨʫ ʚʩʽʻʾ ʨʽʜʠʥʠ ʟ 
ʧʦʢʣʘʜʫ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʰʽ ʧʝʨʽʦʜʠ ʡʦʛʦ ʨʦʟʨʦʙʢʠ, ʢʦʣʠ 
ʟʘʚʦʜʥʝʥʥʷ ʥʘʬʪʠ ʱʝ ʥʝʚʝʣʠʢʘ. ʇʣʘʩʪʦʚʘ ʚʦʜʘ, ʚ ʙʽʣʴʰʦʩʪʽ 
ʚʠʧʘʜʢʽʚ, ʻ ʪʽʣʴʢʠ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 
ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ ʥʘʬʪʦʚʠʭ ʧʣʘʩʪʽʚ. 

ɺʦʜʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʣʘʩʪ, ʤʘʻ ʙʫʪʠ 
ʷʢʦʤʦʛʘ ʯʠʩʪʦʶ, ʥʝ ʤʽʩʪʠʪʠ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʤʝʭʘʥʽʯʥʠʭ 
ʜʦʤʽʰʦʢ ʽ ʟôʻʜʥʘʥʴ ʟʘʣʽʟʘ, ʩʽʨʢʦʚʦʜʥʶ, ʚʫʛʣʝʢʠʩʣʦʪʠ, ʥʘʬʪʠ, 
ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ (ʙʘʢʪʝʨʽʡ ʽ ʚʦʜʦʨʦʩʪʝʡ). 

ɼʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚ ʩʠʩʪʝʤʘʭ ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʽʚ 
ʩʧʦʨʫʜʞʫʶʪʴ ʚʦʜʦʦʯʠʩʥʽ ʫʩʪʘʥʦʚʢʠ. 

ɺʦʜʘ, ʷʢʘ ʧʦʩʪʫʧʘʻ ʥʘ ʚʦʜʦʦʯʠʩʥʫ ʫʩʪʘʥʦʚʢʫ, ʟʘʣʝʞʥʦ 
ʚʽʜ ʾʾ ʷʢʦʩʪʽ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʽʜʜʘʻʪʴʩʷ: 

ï ʢʦʘʛʫʣʷʮʽʾ ï ʫʢʨʫʧʥʝʥʥʶ ʥʘʡʜʨʽʙʥʽʰʠʭ ʟʚʘʞʝʥʠʭ ʫ 
ʚʦʜʽ ʯʘʩʪʠʥʦʢ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʩʽʜʘʶʯʠʭ ʧʣʘʩʪʽʚʮʽʚ; 

ï ʬʽʣʴʪʨʘʮʽʾ ï ʦʯʠʱʝʥʥʶ ʚʽʜ ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʧʽʩʣʷ 
ʢʦʘʛʫʣʷʮʽʾ (ʟʘʟʚʠʯʘʡ ʚ ʧʽʱʘʥʠʭ ʬʽʣʴʪʨʘʭ); 

ï ʟʥʝʟʘʣʽʟʥʝʥʥʶ ï ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʧʦʣʫʢ ʟʘʣʽʟʘ, ʷʢʽ 
ʤʦʞʫʪʴ ʚ ʧʣʘʩʪʽ ʚʠʧʘʜʘʪʠ ʚ ʦʩʘʜ; 

ï ʧʦʤôʷʢʰʝʥʥʶ ï ʧʽʜʣʫʞʫʚʘʥʥʶ ʛʘʰʝʥʠʤ ʚʘʧʥʦʤ; 
ï ʭʣʦʨʫʚʘʥʥʶ ï ʣʽʢʚʽʜʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʙʘʢʪʝʨʽʡ; 
ï ʩʪʘʙʽʣʽʟʘʮʽʾ ï ʥʘʜʘʥʥʷ ʚʦʜʽ ʩʪʘʙʽʣʴʥʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʽ, ʦʩʦʙʣʠʚʦ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ ʾʾ ʟʘʣʽʟʦʤ, 
ʦʩʢʽʣʴʢʠ ʚʦʜʘ ʟʘʢʘʯʫʻʪʴʩʷ ʚ ʧʣʘʩʪ ʩʪʘʣʝʚʠʤʠ ʪʨʫʙʘʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʩʭʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʾʾ 
ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʤʦʞʥʘ ʥʝ ʧʨʦʚʦʜʠʪʠ  ʟʥʝʟʘʣʽʟʥʝʥʥʷ  ʚʦʜʠ.  
ɯʥʦʜʽ  ʜʦʩʠʪʴ  ʧʨʦʧʫʩʪʠʪʠ  ʚʦʜʫ ʢʨʽʟʴ ʧʽʱʘʥʽ ʬʽʣʴʪʨʠ ʜʣʷ 
ʟʚʽʣʴʥʝʥʥʷ ʾʾ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ʇʽʜʨʫʩʣʦʚʽ ʚʦʜʠ, 
ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʶʪʴ ʧʦʪʨʝʙʠ ʽ ʚ ʪʘʢʦʤʫ ʦʯʠʱʝʥʥʽ. ɺʦʜʠ, ʷʢʽ 
ʧʨʦʡʰʣʠ ʢʨʽʟʴ ʧʨʠʨʦʜʥʽ ʬʽʣʴʪʨʠ, ʤʘʡʞʝ ʥʝ ʤʽʩʪʷʪʴ 
ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ. ʄʽʥʝʨʘʣʽʟʦʚʘʥʽ ʚʦʜʠ ʚʦʜʦʥʦʩʥʠʭ 
ʧʣʘʩʪʽʚ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ ʪʘʢʦʞ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʾ 
ʦʙʨʦʙʢʠ. 

ʅʘ ʨʠʩ. 2.6 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʦʜʦʦʯʠʩʥʦʾ ʩʪʘʥʮʽʾ ʧʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʣʘʩʪ ʚʦʜʠ ʟ ʚʽʜʢʨʠʪʠʭ 
ʚʦʜʦʡʤʠʱ. 

ɺʦʜʘ ʟ ʚʦʜʦʡʤʠʱʘ ʧʽʩʣʷ ʜʦʙʘʚʢʠ ʚ ʥʝʾ ʥʝʦʙʭʽʜʥʦʾ 
ʢʽʣʴʢʦʩʪʽ ʢʦʘʛʫʣʷʥʪʫ ʟ ʜʦʟʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 2 ʜʣʷ 
ʫʢʨʫʧʥʝʥʥʷ ʜʨʽʙʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʯʘʩʪʠʥʦʢ, ʥʘʩʦʩʘʤʠ 1 
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ʧʝʨʰʦʛʦ ʧʽʜʡʦʤʫ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ 3. 
 

 
 

ʈʠʩʫʥʦʢ 2.6 ï ʉʭʝʤʘ ʚʦʜʦʦʯʠʩʥʦʾ ʩʪʘʥʮʽʾ: 
1 ï ʥʘʩʦʩʠ ʧʝʨʰʦʛʦ ʧʽʜʡʦʤʫ; 2 ï ʜʦʟʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 

3 ï ʟʤʽʰʫʚʘʯ; 4 ï ʦʩʚʽʪʣʶʚʘʯ; 5 ï ʛʨʘʚʽʡʥʠʡ ʬʽʣʴʪʨ; 
6 ï ʨʝʟʝʨʚʫʘʨ; 7 ï ʥʘʩʦʩʠ ʜʨʫʛʦʛʦ ʧʽʜʡʦʤʫ 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʚ ʧʨʘʢʪʠʮʽ ʦʙʨʦʙʣʝʥʥʷ ʚʦʜʠ 
ʢʦʘʛʫʣʷʥʪ ï ʩʽʨʯʘʥʦʢʠʩʣʠʡ ʘʣʶʤʽʥʽʡ (ʩʽʨʯʘʥʦʢʠʩʣʠʡ 
ʛʣʠʥʦʟʝʤ). ʂʽʣʴʢʽʩʪʴ ʢʦʘʛʫʣʷʥʪʫ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ 
ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʣʘʤʫʪʥʦʩʪʽ ʚʦʜʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʩʫʩʧʝʥʟʽʾ. ʋ ʟʤʽʰʫʚʘʯʽ ʧʨʠ ʧʽʜʡʦʤʽ ʚʦʜʠ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʷʢʘ 
ʧʦʩʪʽʡʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʘʛʫʣʷʮʽʷ ʜʨʽʙʥʠʭ 
ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ. ʇʦʪʽʤ ʚʦʜʘ ʧʦʧʘʜʘʻ ʚ ʦʩʚʽʪʣʶʚʘʯ 4, ʚ 
ʷʢʦʤʫ ʧʨʠ ʧʦʚʦʨʦʪʽ ʧʦʪʦʢʫ ʥʘ 180Á ʦʩʽʜʘʻ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ 
ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ. ʈʝʰʪʘ ʢʽʣʴʢʦʩʪʽ ʩʫʩʧʝʥʟʽʡ ʟʘʪʨʠʤʫʻʪʴʩʷ 
ʚ ʛʨʘʚʽʡʥʠʭ ʬʽʣʴʪʨʘʭ 5. ʆʯʠʱʝʥʘ ʚʦʜʘ ʥʘʧʦʚʥʶʻ ʨʝʟʝʨʚʫʘʨʠ 
6, ʟ ʷʢʠʭ ʥʘʩʦʩʘʤʠ 7 ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʢʫʱʦʚʽ ʥʘʩʦʩʥʽ 
ʩʪʘʥʮʽʾ ʽ ʜʘʣʽ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʥʘʛʥʽʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʉʭʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʟʘʚʦʜʥʝʥʥʷ ʧʣʘʩʪʽʚ ʤʦʞʫʪʴ 
ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʢʦʞʥʦʛʦ ʨʘʡʦʥʫ. 
ʇʨʦʪʝ ʙʫʜʴ-ʷʢʘ ʩʭʝʤʘ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʚʝʨʭʥʝʚʽ 
ʚʦʜʦʡʤʠʱʘ ʷʢ ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ 
ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 2.7): 

ï ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʙʦʨʫ ʚʦʜʠ ʟ 
ʜʞʝʨʝʣ ʽ ʧʦʜʘʯʽ ʾʾ ʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʤʝʨʝʞʫ, ʘʙʦ ʥʘ 
ʚʦʜʦʦʯʠʩʥʫ ʫʩʪʘʥʦʚʢʫ; 

ï ʚʦʜʦʦʯʠʩʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʷʢʱʦ ʧʦʪʨʽʙʥʝ ʦʯʠʱʝʥʥʷ 
ʚʦʜʠ); 

ï ʤʝʨʝʞʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʽ ʨʦʟʧʦʜʽʣʴʥʠʭ ʚʦʜʦʚʦʜʽʚ; 
ï ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʧʦʜʘʯʽ ʚʦʜʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʫ 

ʤʝʨʝʞʫ ʽ ʥʘʛʥʽʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ; 
ï ʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 
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ʈʠʩʫʥʦʢ 2.7 ï ʉʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʟʘʢʦʥʪʫʨʥʦʛʦ 
ʟʘʚʦʜʥʝʥʥʷ: 

1 ï ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜʨʫʩʣʦʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ; 
2 ï ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ ʧʝʨʰʦʛʦ ʧʽʜʡʦʤʫ; 3 ï ʚʽʜʢʨʠʪʠʡ ʚʦʜʦʟʘʙʽʨ;  

4 ï ʩʪʘʥʮʽʷ ʚʦʜʦʦʯʠʱʝʥʥʷ; 5 ï ʢʫʱʦʚʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ; 
6 ï ʧʣʦʱʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ; 7 ï ʥʘʛʥʽʪʘʣʴʥʽ 

ʩʚʝʨʜʣʦʚʠʥʠ 
 

ʂʫʱʦʚʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʛʥʽʪʘʥʥʷ 
ʚʦʜʠ ʚ ʧʣʘʩʪ ʥʘʛʥʽʪʘʣʴʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʦʙʣʘʜʥʫʶʪʴʩʷ 
ʧʦʪʫʞʥʠʤʠ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʤʠ ʚʽʜʮʝʥʪʨʦʚʠʤʠ ʥʘʩʦʩʘʤʠ ʟ 
ʧʦʜʘʯʝʶ ʜʦ 0,04 ʤ3/ʩ ʽ ʪʠʩʢʦʤ ʜʦ 10...20 ʄʇʘ (ʨʠʩ. 2.8). 
ɿʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘʩʦʩʽʚ (ʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʨʝʟʝʨʚʫ) ʧʦʜʘʯʘ ʦʜʥʽʻʾ ʢʫʱʦʚʦʾ ʩʪʘʥʮʽʾ ʩʪʘʥʦʚʠʪʴ           
4...10 ʪʠʩ. ʤ3 ʚʦʜʠ ʟʘ ʜʦʙʫ. ʂʦʞʥʘ ʢʫʱʦʚʘ ʩʪʘʥʮʽʷ ʤʦʞʝ 
ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʜʦ 20 ʥʘʛʥʽʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɺʦʜʘ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʥʘʛʥʽʪʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 
ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʠʤʠ ʙʘʪʘʨʝʷʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ 
ʢʦʞʥʽʡ ʢʫʱʦʚʽʡ ʩʪʘʥʮʽʾ. ɹʘʪʘʨʝʷʤʠ ʨʝʛʫʣʶʻʪʴʩʷ ʧʦʜʘʯʘ 
ʚʦʜʠ ʚ ʢʦʞʥʫ ʩʚʝʨʜʣʦʚʠʥʫ. ɺʩʪʘʥʦʚʣʝʥʽ ʥʘ ʥʠʭ ʜʽʘʬʨʘʛʤʦʚʽ 
ʣʽʯʠʣʴʥʠʢʠ ʟʘʤʽʨʷʶʪʴ ʽ ʦʙʣʽʢʦʚʫʶʪʴ ʟʘʢʘʯʘʥʫ ʚʦʜʫ. 
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ʈʠʩʫʥʦʢ 2.8 ï ɹʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʡ ʚʽʜʮʝʥʪʨʦʚʠʡ ʥʘʩʦʩ ʜʣʷ 

ʥʘʛʥʽʪʘʥʥʷ ʚʦʜʠ ʚ ʧʘʩʪ 
  
ʋ ʧʦʢʣʘʜʘʭ ʥʘʬʪʠ ʟ ʛʘʟʦʚʦʶ ʰʘʧʢʦ,ʁ ʘʙʦ ʚʝʣʠʢʠʤʠ 

ʢʫʪʘʤʠ ʧʘʜʽʥʥʷ ʧʦʨʽʜ, ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʪʠʩʢʫ ʜʦʩʷʛʘʻʪʴʩʷ 
ʥʘʛʥʽʪʘʥʥʷʤ ʛʘʟʫ ʘʙʦ ʧʦʚʽʪʨʷ ʚ ʧʽʜʚʠʱʝʥʫ ʾʾ ʯʘʩʪʠʥʫ (ʛʘʟʦʚʫ 
ʰʘʧʢʫ). ɼʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʚ ʪʘʢʦʤʫ 
ʧʦʢʣʘʜʽ ʰʣʷʭʦʤ ʥʘʛʥʽʪʘʥʥʷ ʛʘʟʫ ʚ ʧʣʘʩʪ, ʟ ʧʦʯʘʪʢʫ ʡʦʛʦ 
ʨʦʟʨʦʙʢʠ, ʧʦʪʨʽʙʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʧʦʪʫʞʥʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ 
ʩʪʘʥʮʽʡ ʟ ʢʦʤʧʨʝʩʦʨʘʤʠ, ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʥʘ ʚʠʩʦʢʠʡ ʪʠʩʢ, 
ʦʩʢʽʣʴʢʠ ʪʠʩʢ ʥʘʛʥʽʪʘʥʥʷ ʤʘʻ ʙʫʪʠ ʥʘ 10...20 % ʚʠʱʠʤ ʟʘ 
ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ. ʉʧʦʨʫʜʞʝʥʥʷ ʪʘʢʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ 
ʟʽ ʚʩʽʤ ʧʽʜʩʦʙʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʧʦʚôʷʟʘʥʝ ʟ ʚʠʪʨʘʪʦʶ 
ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʽ ʻ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʦʶ ʨʦʙʦʪʦʶ. 
ʊʦʤʫ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʙʤʝʞʫʶʪʴʩʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷʤ 
ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʨʽʚʥʽ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ 
ʪʠʩʢʦʤ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ (5...12 ʄʇʘ), ʱʦ 
ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʪʦʙʪʦ ʥʘʛʥʽʪʘʥʥʷ ʛʘʟʫ 
ʧʦʯʠʥʘʶʪʴ ʥʘ ʧʽʟʥʽʰʽʡ ʩʪʘʜʽʾ ʡʦʛʦ ʨʦʟʨʦʙʢʠ. ɻʘʟ ʘʙʦ 
ʧʦʚʽʪʨʷ, ʟʘʟʚʠʯʘʡ, ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʠ, ʨʦʟʪʘʰʦʚʘʥʽ 
ʚ ʧʨʠʩʢʣʝʧʽʥʥʽʡ ʯʘʩʪʠʥʽ ʧʦʢʣʘʜʫ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʨʦʜʥʽ 
ʥʘʬʪʦʚʽ ʛʘʟʠ ʻ ʥʘʡʢʨʘʱʠʤ ʨʦʙʦʯʠʤ ʘʛʝʥʪʦʤ, ʘʣʝ ʷʢʱʦ 
ʧʨʦʤʠʩʝʣ ʥʝ ʤʘʻ ʚ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʧʦʪʨʽʙʥʦʾ 
ʢʽʣʴʢʦʩʪʽ ʛʘʟʫ, ʪʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʣʘʩʪʽ ʛʘʟʦʚʦʾ ʰʘʧʢʠ 
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ʤʦʞʥʘ ʚ ʩʢʣʝʧʽʥʥʫ ʯʘʩʪʠʥʫ ʧʦʢʣʘʜʫ ʥʘʛʥʽʪʘʪʠ ʪʘʢʦʞ ʽ 
ʧʦʚʽʪʨʷ. ʅʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ ʚ ʛʘʟʦʚʫ ʰʘʧʢʫ ʥʝʙʘʞʘʥʦ, 
ʦʩʢʽʣʴʢʠ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʟʫ. ʂʽʣʴʢʽʩʪʴ ʛʘʟʫ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʘʙʦ ʧʦʚʽʪʨʷ ʦʮʽʥʶʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 
ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʛʣʠʥʘʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ. ʇʨʘʢʪʠʯʥʦ 
ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤ, ʷʢʱʦ ʚ ʢʦʞʥʫ ʥʘʛʥʽʪʘʣʴʥʫ 
ʩʚʝʨʜʣʦʚʠʥʫ ʟʘʢʘʯʫʻʪʴʩʷ ʚʽʜ 10 ʜʦ 25 ʪʠʩ. ʤ3 ʛʘʟʫ. 

ʗʢʱʦ ʥʘʬʪʦʚʠʡ ʧʦʢʣʘʜ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʙʝʟ ʧʽʜʪʨʠʤʫ-
ʚʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ, ʧʝʨʚʠʥʥʽ ʟʘʧʘʩʠ ʝʥʝʨʛʽʾ ʧʣʘʩʪʘ 
ʰʚʠʜʢʦ ʚʠʪʨʘʯʘʶʪʴʩʷ, ʘ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ ʟʥʠʞʫʶʪʴʩʷ. 

ʇʨʠ ʮʴʦʤʫ ʚ ʧʦʢʣʘʜʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʢʽʣʴʢʦʩʪʽ 
ʥʘʬʪʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʟ ʪʘʢʠʭ 
ñʚʠʩʥʘʞʝʥʠʭò ʧʦʢʣʘʜʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʦʾ ʥʘʬʪʦʚʽʜʜʘʯʽ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʪʦʨʠʥʥʽ ʤʝʪʦʜʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ï ʪʽ ʞ 
ʤʝʪʦʜʠ ʥʘʛʥʽʪʘʥʥʷ ʚ ʧʣʘʩʪ ʚʦʜʠ, ʧʦʚʽʪʨʷ ʘʙʦ ʛʘʟʫ, ʘʣʝ ʚ 
ʤʝʥʰʠʭ ʦʙôʻʤʘʭ ʽ ʧʨʠ ʤʝʥʰʦʤʫ ʪʠʩʢʫ, ʥʽʞ ʧʨʠ ʧʨʦʮʝʩʘʭ 
ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ. 

  
 
2.3 ʌʆʅʊɸʅʅʀʁ ʊɸ ʂʆʄʇʈɽʉʆʈʅʀʁ ʉʇʆʉʆɹʀ 

ɽʂʉʇʃʋɸʊɸʎɯɰ ʉɺɽʈɼʃʆɺʀʅ 
 
ɿʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ, ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʠ, ʚʤʽʩʪʫ ʚ ʥʽʡ ʚʦʜʠ ʽ ʛʘʟʫ, ʧʨʦʥʠʢʥʦʩʪʽ 
ʧʦʨʽʜ ʧʣʘʩʪʘ ʪʘ ʽʥ., ʥʘʬʪʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ 
ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺʽʜʦʤʽ ʩʧʦʩʦʙʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʬʦʥʪʘʥʥʠʡ, ʢʦʣʠ ʥʘʬʪʘ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥ 
ʩʘʤʦʚʽʣʴʥʠʤ ʚʠʣʠʚʦʤ; 

- ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʽʾ ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ, ʷʢʠʡ  
ʚʚʦʜʠʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʟʟʦʚʥʽ; 

- ʥʘʩʦʩʥʠʡ ï ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʽʚ 
ʨʽʟʥʠʭ ʪʠʧʽʚ. 

ɼʚʽ ʦʩʪʘʥʥʽ ʛʨʫʧʠ ʩʧʦʩʦʙʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʤʦʚʥʦ 
ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʤʝʭʘʥʽʟʦʚʘʥʠʤʠ, ʭʦʯ ʮʝʡ ʪʝʨʤʽʥ ʚ 
ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʜʽʡʩʥʠʡ ʧʨʦʮʝʩ. 

ɺʩʽ ʛʘʟʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʪʽʣʴʢʠ 
ʬʦʥʪʘʥʥʠʤ ʩʧʦʩʦʙʦʤ, ʪʦʙʪʦ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʧʣʘʩʪʦʚʦʤʫ 
ʪʠʩʢʫ ʤʝʭʘʥʽʟʤʽʚ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʛʘʟʫ ʟ ʧʣʘʩʪʘ ʥʝ 
ʟʘʩʪʦʩʦʚʫʶʪʴ. 
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2.3.1 ʌʦʥʪʘʥʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 
 
ʉʧʦʩʽʙ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠ ʷʢʦʤʫ ʧʽʜʡʦʤ 

ʥʘʬʪʠ ʘʙʦ ʩʫʤʽʰʽ ʥʘʬʪʠ ʟ ʛʘʟʦʤ ʚʽʜ ʚʠʙʦʶ ʥʘ ʧʦʚʝʨʭʥʶ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ 
ʬʦʥʪʘʥʥʠʤ. ʗʢʱʦ ʪʠʩʢ ʩʪʦʚʧʘ ʨʽʜʠʥʠ, ʷʢʘ ʟʘʧʦʚʥʶʻ 
ʩʚʝʨʜʣʦʚʠʥʫ, ʤʝʥʰʠʡ ʚʽʜ ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ ʽ ʚʠʙʽʡʥʘ ʟʦʥʘ ʥʝ 
ʟʘʙʨʫʜʥʝʥʘ (ʩʪʦʚʙʫʨ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʧʣʘʩʪʦʤ), 
ʪʦ ʨʽʜʠʥʘ ʧʝʨʝʣʠʚʘʪʠʤʝʪʴʩʷ ʟ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʪʦʙʪʦ 
ʩʚʝʨʜʣʦʚʠʥʘ ʬʦʥʪʘʥʫʚʘʪʠʤʝ. ʌʦʥʪʘʥʫʚʘʥʥʷ ʤʦʞʝ 
ʚʽʜʙʫʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʥʘʧʦʨʫ, ʘʙʦ 
ʝʥʝʨʛʽʾ ʛʘʟʫ, ʷʢʠʡ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʘʙʦ ʪʦʛʦ ʽ ʽʥʰʦʛʦ ʨʘʟʦʤ. 

ʌʦʥʪʘʥʫʚʘʥʥʷ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ 
ʪʠʩʢʫ ʧʣʘʩʪʘ ï ʷʚʠʱʝ ʜʦʩʠʪʴ ʨʽʜʢʽʩʥʝ ʚ ʧʨʘʢʪʠʮʽ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʜʽ, 
ʢʦʣʠ ʚ ʧʣʘʩʪʦʚʽʡ ʥʘʬʪʽ ʤʽʩʪʠʪʴʩʷ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ. 
ʇʨʠ ʮʴʦʤʫ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ ʚʠʱʠʡ ʟʘ ʪʠʩʢ ʩʪʦʚʧʘ ʥʘʬʪʠ, ʷʢʘ 
ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʛʦʣʦʚʥʫ ʨʦʣʴ ʫ ʬʦʥʪʘʥʫʚʘʥʥʽ 
ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʽʛʨʘʻ ʛʘʟ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʨʘʟʦʤ ʟ ʥʘʬʪʦʶ ʚ 
ʧʣʘʩʪʽ. ʎʝ ʚʣʘʩʪʠʚʦ ʥʘʚʽʪʴ ʨʦʜʦʚʠʱʘʤ ʟ ʷʚʥʦ ʚʠʨʘʞʝʥʠʤ 
ʚʦʜʦʥʘʧʽʨʥʠʤ ʨʝʞʠʤʦʤ, ʢʦʣʠ ʛʘʟ ʚ ʫʤʦʚʘʭ ʧʣʘʩʪʽʚ ʧʦʚʥʽʩʪʶ 
ʨʦʟʯʠʥʝʥʠʡ ʚ ʥʘʬʪʽ ʽ ʚ ʧʣʘʩʪʽ ʨʫʭʘʻʪʴʩʷ ʦʜʥʦʨʽʜʥʘ ʨʽʜʠʥʘ. 
ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʨʦʙʫʨʝʥʦʾ ʥʘ ʪʘʢʠʡ ʧʣʘʩʪ, 
ʚʽʣʴʥʠʡ ʛʘʟ ʟ ʥʘʬʪʠ ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʷ ʪʽʣʴʢʠ ʚ ʅʂʊ ʽ ʥʘ 
ʪʘʢʽʡ ʛʣʠʙʠʥʽ, ʥʘ ʷʢʽʡ ʪʠʩʢ ʥʠʞʯʝ ʪʠʩʢʫ ʥʘʩʠʯʝʥʥʷ ʥʘʬʪʠ 
ʛʘʟʦʤ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʡʦʤ ʥʘʬʪʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 
ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʥʘʧʦʨʫ ʽ ʝʥʝʨʛʽʾ 
ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘ ʛʣʠʙʠʥʽ, 
ʚʽʜʧʦʚʽʜʥʽʡ ʪʠʩʢʫ ʥʘʩʠʯʝʥʥʷ ʥʘʬʪʠ ʛʘʟʦʤ, ʦʩʪʘʥʥʽʡ ʧʦʯʠʥʘʻ 
ʚʠʜʽʣʷʪʠʩʷ ʟ ʥʘʬʪʠ ʫ ʚʠʛʣʷʜʽ ʥʘʡʜʨʽʙʥʽʰʠʭ ʙʫʣʴʙʘʰʦʢ. ʋ 
ʤʽʨʫ ʧʨʦʩʫʚʘʥʥʷ ʚʛʦʨʫ ʙʫʣʴʙʘʰʢʠ ʛʘʟʫ ʟʘʟʥʘʶʪʴ ʚʩʝ 
ʤʝʥʰʦʛʦ ʪʠʩʢʫ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʙôʻʤ ʙʫʣʴʙʘʰʦʢ ʛʘʟʫ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʛʫʩʪʠʥʘ ʩʫʤʽʰʽ ʨʽʜʠʥʠ ʽ ʛʘʟʫ ʩʪʘʻ ʚʩʝ 
ʤʝʥʰʦʶ ʽ ʤʝʥʰʦʶ. ɿʘʛʘʣʴʥʠʡ ʪʠʩʢ ʩʪʦʚʧʘ ʛʘʟʦʨʽʜʠʥʥʦʾ 
ʩʫʤʽʰʽ ʥʘ ʚʠʙʽʡ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʘʻ ʤʝʥʰʠʤ ʟʘ ʧʣʘʩʪʦʚʠʡ 
ʪʠʩʢ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʘʤʦʚʽʣʴʥʝ ʚʠʣʠʚʘʥʥʷ ʥʘʬʪʠ, ʪʦʙʪʦ 
ʬʦʥʪʘʥʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʠ ʚʩʽʭ ʩʧʦʩʦʙʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠ 
ʬʦʥʪʘʥʥʦʤʫ, ʧʽʜʡʦʤ ʨʽʜʠʥʠ ʽ ʛʘʟʫ ʥʘ ʧʦʚʝʨʭʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʪʨʫʙʘʤʠ ʥʝʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ, ʷʢʽ ʩʧʫʩʢʘʶʪʴʩʷ ʚ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʽ ʪʨʫʙʠ 
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ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʠʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ 
ʩʧʦʩʦʙʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʾʭ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʬʦʥʪʘʥʥʠʤʠ, 
ʢʦʤʧʨʝʩʦʨʥʠʤʠ, ʥʘʩʦʩʥʠʤʠ, ʘ ʪʘʢʦʞ ʧʽʜʡʦʤʥʠʤʠ 
(ʣʽʬʪʦʚʠʤʠ). 

ʉʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʩʦʩʥʦ-
ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʨʫʙ (ʅʂʊ) ʪʘʢʠʭ ʫʤʦʚʥʠʭ ʜʽʘʤʝʪʨʽʚ (ʟʘ 
ʟʦʚʥʽʰʥʠʤ ʜʽʘʤʝʪʨʦʤ): 33, 42, 48, 60, 73, 89, 102 ʽ 114 ʤʤ ʟ 
ʪʦʚʱʠʥʦʶ ʩʪʽʥʦʢ ʚʽʜ 3,5 ʜʦ 7 ʤʤ. ɼʦʚʞʠʥʘ ʦʜʥʽʻʾ ʪʨʫʙʠ 
ʩʪʘʥʦʚʠʪʴ 5...8,5 ʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ 8 ʤ). ʊʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ 
ʙʝʟʰʦʚʥʠʤʠ, ʪʦʙʪʦ ʩʫʮʽʣʴʥʦʪʷʛʥʫʪʠʤʠ ʽʟ ʩʪʘʣʝʡ 
ʚʠʩʦʢʦʤʽʮʥʠʭ ʤʘʨʦʢ. ʅʘ ʢʽʥʮʷʭ ʢʦʞʥʦʾ ʪʨʫʙʠ ʥʘʨʽʟʫʶʪʴ 
ʦʜʥʘʢʦʚʫ ʥʘʨʽʟʴ. ʅʘ ʦʜʠʥ ʾʾ ʢʽʥʝʮʴ ʥʘ ʟʘʚʦʜʽ ʥʘʛʚʠʥʯʫʶʪʴ 
ʤʫʬʪʫ, ʱʦʙ ʧʨʠ ʟʛʚʠʥʯʫʚʘʥʥʽ ʪʨʫʙʠ ʟ ʚʽʣʴʥʠʤ ʢʽʥʮʝʤ ʽʥʰʦʾ 
ʪʨʫʙʠ ʤʫʬʪʘ ʥʝ ʨʦʟʛʚʠʥʯʫʚʘʣʘʩʷ. ʇʨʠ ʬʦʥʪʘʥʥʽʡ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʅʂʊ 
ʜʽʘʤʝʪʨʘʤʠ 60, 73 ʽ 89 ʤʤ, ʘ ʜʣʷ ʚʠʩʦʢʦʜʝʙʽʪʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 
ï ʜʽʘʤʝʪʨʘʤʠ 102 ʽ 114 ʤʤ. ʊʨʫʙʠ, ʟʘʟʚʠʯʘʡ, ʩʧʫʩʢʘʶʪʴ ʜʦ 
ʬʽʣʴʪʨʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʅʂʊ ʧʨʠ ʬʦʥʪʘʥʥʽʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʟʘʙʝʟʧʝʯʫʻ: 

1.ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʜʚʘ 
ʩʘʤʦʩʪʽʡʥʽ ʢʘʥʘʣʠ ʚ ʥʽʡ (ʧʽʜʡʦʤʥʽ ʪʨʫʙʠ ʽ ʟʘʪʨʫʙʥʠʡ 
ʧʨʦʩʪʽʨ) ʜʦʟʚʦʣʷʶʪʴ ʟʘʤʽʥʶʚʘʪʠ ʧʨʦʤʠʚʥʫ ʨʽʜʠʥʫ ʚ 
ʩʪʦʚʙʫʨʽ ʣʝʛʰʦʶ ʨʽʜʠʥʦʶ (ʚʦʜʦʶ, ʥʘʬʪʦʶ). ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ 
ʜʦʟʚʦʣʷʶʪʴ ʦʩʚʦʶʚʘʪʠ ʩʚʝʨʜʣʦʚʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʦʤʧʨʝʩʦʨʘ. 

2.ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʛʘʟʫ, ʷʢʠʡ 
ʨʦʟʰʠʨʶʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʧʽʜʡʦʤʽ ʩʫʤʽʰʽ ʢʘʥʘʣʦʤ ʅʂʊ ʟ 
ʥʝʟʥʘʯʥʦʶ ʧʣʦʱʝʶ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʨʽʟʢʦ 
ʟʤʝʥʰʫʶʪʴʩʷ ʚʪʨʘʪʠ ʥʘʬʪʠ ʧʨʠ ʩʪʽʢʘʥʥʽ ʾʾ ʩʪʽʥʢʘʤʠ ʪʨʫʙ ʽ 
ʟʤʝʥʰʫʶʪʴʩʷ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʚʟʘʥʥʷ ʛʘʟʫ. 
ʂʨʽʤ ʪʦʛʦ, ʟ ʥʘʬʪʠ ʚʠʜʽʣʷʻʪʴʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ, ʥʽʞ 
ʧʨʠ ʬʦʥʪʘʥʫʚʘʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ, ʘ ʪʦʤʫ, 
ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʤʝʥʰʫʻʪʴʩʷ ʛʫʩʪʠʥʘ ʛʘʟʫ. ʊʦʤʫ 
ʬʦʥʪʘʥʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʨʠ ʤʘʣʽʡ ʚʝʣʠʯʠʥʽ 
ʧʣʘʩʪʦʚʦʛʦ ʪʠʩʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʅʂʊ ʥʘʡʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ 
ï ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʤʦʛʘ ʪʨʠʚʘʣʽʰʦʛʦ 
ʬʦʥʪʘʥʫʚʘʥʥʷ ʤʘʣʦʜʝʙʽʪʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

3. ɿʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʧʽʱʘʥʠʭ ʧʨʦʙʦʢ ʥʘ ʚʠʙʦʾ  
ʩʚʝʨʜʣʦʚʠʥ, ʦʩʢʽʣʴʢʠ ʚʝʣʠʢʽ ʰʚʠʜʢʦʩʪʽ ʛʘʟʦʥʘʬʪʦʚʦʛʦ 
ʩʪʨʫʤʝʥʷ ʚ ʪʨʫʙʘʭ ʤʝʥʰʦʛʦ ʧʝʨʝʨʽʟʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʝ 
ʚʠʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʽʩʢʫ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ. 

4. ʇʦʣʝʛʰʝʥʥʷ ʙʦʨʦʪʴʙʠ ʟ ʚʽʜʢʣʘʜʝʥʥʷʤʠ ʟʥʘʯʥʦʾ  
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ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʬʽʥʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ. 
ʋʩʪʷ ʬʦʥʪʘʥʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʦʙʣʘʜʥʫʶʪʴ ʤʽʮʥʦʶ 

ʩʪʘʣʝʚʦʶ ʘʨʤʘʪʫʨʦʶ (ʪʨʫʙʥʦʶ ʛʦʣʦʚʢʦʶ ʽ ʬʦʥʪʘʥʥʦʶ 
ʷʣʠʥʢʦʶ). 

ʌʦʥʪʘʥʥʘ ʘʨʤʘʪʫʨʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʩʪʷ, 
ʡʦʛʦ ʦʙʚôʷʟʫʚʘʥʥʷ, ʧʽʜʚʽʰʫʚʘʥʥʷ ʢʦʣʦʥʠ ʅʂʊ, ʢʦʥʪʨʦʣʶ ʽ 
ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʬʦʥʪʘʥʥʠʭ ʽ ʥʘʛʥʽʪʘʣʴʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥ, ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʜʦʙʫʪʦʾ ʧʨʦʜʫʢʮʽʾ 
ʚ ʤʘʛʽʩʪʨʘʣʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ. 

ʊʨʫʙʥʘ ʛʦʣʦʚʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʽʜʚʽʰʫʚʘʥʥʷ ʅʂʊ ʽ 
ʛʝʨʤʝʪʠʟʘʮʽʾ ʤʽʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ; ʬʦʥʪʘʥʥʘ ʷʣʠʥʢʘ ï ʜʣʷ 
ʩʧʨʷʤʫʚʘʥʥʷ ʛʘʟʦʨʽʜʠʥʥʦʛʦ ʧʫʪʦʢʫ ʫ ʚʠʢʠʜʥʽ ʣʽʥʽʾ, ʘ ʪʘʢʦʞ 
ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥ. 

ʆʩʢ̔ʣʴʢʠ ʬʦʥʪʘʥʥʽ ʷʣʠʥʢʠ ʟʘ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʚʽʜʥʦʩʷʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʥʘʡʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʭ ʚʠʜʽʚ 
ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʾʭ ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʘ ʪʠʩʢ, ʚ 
1,5...2 ʨʘʟʠ ʙʽʣʴʰʠʡ ʟʘ ʧʘʩʧʦʨʪʥʠʡ ʨʦʙʦʯʠʡ ʪʠʩʢ. ʌʦʥʪʘʥʥʽ 
ʘʨʤʘʪʫʨʠ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʽ ʤʽʮʥʽʩʥʠʤʠ 
ʦʟʥʘʢʘʤʠ: 

- ʟʘ ʨʦʙʦʯʠʤ ʪʠʩʢʦʤ ï ʟʘʚʦʜʠ ʚʠʧʫʩʢʘʶʪʴ ʬʦʥʪʘʥʥʫ 
ʘʨʤʘʪʫʨʫ, ʨʦʟʨʘʭʦʚʘʥʫ ʥʘ ʪʠʩʢ ʚʽʜ 14 ʜʦ 140 ʄʇʘ; 

- ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʨʦʭʽʜʥʦʛʦ ʜʽʘʤʝʪʨʘ ʦʪʚʦʨʫ ʩʪʦʚʙʫʨʘ ï 
ʚʽʜ 50 ʜʦ 150 ʤʤ; 

- ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʬʦʥʪʘʥʥʦʾ ʷʣʠʥʢʠ ï ʭʨʝʩʪʦʚʽ ʽ 
ʪʨʽʡʥʠʢʦʚʽ; 

- ʟʘ ʯʠʩʣʦʤ ʨʷʜʽʚ ʪʨʫʙ, ʱʦ ʩʧʫʩʢʘʶʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ï ʦʜʥʦʨʷʜʥʽ ʽ ʜʚʦʨʷʜʥʽ; 

- ʟʘ ʚʠʜʦʤ ʟʘʧʽʨʥʠʭ ʧʨʠʩʪʨʦʾʚ ï ʽʟ ʟʘʩʫʚʢʘʤʠ ʘʙʦ ʟ 
ʢʨʘʥʘʤʠ. 

ʌʦʥʪʘʥʥʘ ʘʨʤʘʪʫʨʘ ʟ ʜʽʘʤʝʪʨʘʤʠ ʦʪʚʦʨʫ ʩʪʦʚʙʫʨʘ, 
ʨʽʚʥʠʤʠ  100  ʽ 150 ʤʤ, ʧʝʨʝʜʙʘʯʝʥʘ ʜʣʷ ʚʠʩʦʢʦʜʝʙʽʪʥʠʭ 
ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɸʨʤʘʪʫʨʫ, ʨʦʟʨʘʭʦʚʘʥʫ ʥʘ 
ʪʠʩʢ 140 ʄʇʘ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʥʘʜʛʣʠʙʦʢʠʭ 
ʩʚʝʨʜʣʦʚʠʥ ʘʙʦ ʩʚʝʨʜʣʦʚʠʥ ʟ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʤ ʧʣʘʩʪʦʚʠʤ 
ʪʠʩʢʦʤ. ɼʣʷ ʬʦʥʪʘʥʥʠʭ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʚ ʦʩʥʦʚʥʦʤʫ, 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʨʤʘʪʫʨʫ, ʨʦʟʨʘʭʦʚʘʥʫ ʥʘ ʨʦʙʦʯʠʡ ʪʠʩʢ ʚʽʜ 14 
ʜʦ 105 ʄʇʘ. 

ʅʘ ʨʠʩ. 2.9 ʧʦʢʘʟʘʥʽ ʩʭʝʤʠ ʪʨʽʡʥʠʢʦʚʦʾ ʽ ʭʨʝʩʪʦʚʦʾ 
ʬʦʥʪʘʥʥʦʾ ʘʨʤʘʪʫʨʠ. 
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ʈʠʩʫʥʦʢ 2.9 ï ʌʦʥʪʘʥʥʽ ʘʨʤʘʪʫʨʠ:  
ʘ ï ʪʨʽʡʥʠʢʦʚʘ; ʙ ï ʭʨʝʩʪʦʚʘ; 

1 ï ʤʘʥʦʤʝʪʨ; 2 ï ʪʨʠʭʦʜʦʚʠʡ ʚʝʥʪʠʣʴ; 3 ï ʚʝʨʭʥʽʡ ʙʫʬʝʨ; 
4 ï ʪʨʽʡʥʠʢ; 5 ï ʰʪʫʮʝʨ; 6 ï ʟʘʧʽʨʥʠʡ ʧʨʠʩʪʨʽʡ (ʙʦʢʦʚʘ ʟʘʩʫʚʢʘ, 
ʢʨʘʥ); 7 ï ʟʘʧʽʨʥʠʡ ʧʨʠʩʪʨʽʡ (ʩʪʦʚʙʫʨʦʚʘ ʟʘʩʫʚʢʘ, ʢʨʘʥ); 
8 ï ʧʝʨʝʭʽʜʥʠʢ; 9 ï ʭʨʝʩʪʦʚʠʥʘ; 10 ï ʢʦʣʦʥʥʠʡ ʬʣʘʥʝʮʴ; 

11 ï ʥʠʞʥʽʡ ʙʫʬʝʨ; 12 ï ʭʨʝʩʪʦʚʠʥʘ ʷʣʠʥʢʠ 
 

ɹʦʢʦʚʽ ʚʽʜʚʝʜʝʥʥʷ ʮʠʭ ʘʨʤʘʪʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʠʜʥʠʭ 
ʣʽʥʽʡ ʟôʻʜʥʫʶʪʴʩʷ ʽʟ ʟʙʽʨʥʠʤʠ ʽ ʟʘʤʽʨʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

ʅʘ ʨʠʩ. 2.10 ʧʦʢʘʟʘʥʽ ʪʠʧʦʚʽ ʩʭʝʤʠ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 
ʬʦʥʪʘʥʥʠʭ ʘʨʤʘʪʫʨ ʜʝʷʢʠʭ ʤʦʜʝʣʝʡ ʨʦʩʽʡʩʴʢʠʭ ʪʘ 
ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ-ʚʠʨʦʙʥʠʢʽʚ. 

ʐʠʬʨ ʬʦʥʪʘʥʥʦʾ ʘʨʤʘʪʫʨʠ ʚʠʟʥʘʯʘʻ ʾʾ ʩʭʝʤʫ, 
ʢʦʥʩʪʨʫʢʮʽʶ, ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʟʘʩʫʚʢʘʤʠ, ʫʤʦʚʥʠʡ ʧʨʦʭʽʜ 
ʩʪʦʚʙʫʨʘ ʽ ʙʦʢʦʚʠʭ ʚʽʜʚʝʜʝʥʴ, ʪʠʩʢ, ʢʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʽ 
ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. ʇʦʚʥʠʡ ʰʠʬʨ ʬʦʥʪʘʥʥʦʾ ʘʨʤʘʪʫʨʠ 
(ɻʆʉʊ 13846-89) ʫʤʦʚʥʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ: 
ɸʌʍ1ʍ2ʍ3 ï ʍ4ʍ5ʍ6ʍ7, ʜʝ ɸ ï ʘʨʤʘʪʫʨʘ; ʌ ï ʬʦʥʪʘʥʥʘ; X1 ï 
ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ: ʟ ʬʣʘʥʮʝʚʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ ï ʙʝʟ 
ʧʦʟʥʘʯʝʥʥʷ (ʥʘʡʧʦʰʠʨʝʥʽʰʝ); ʧʽʜʚʽʩʢʘ ʧʽʜʡʦʤʥʦʾ ʢʦʣʦʥʠ ʥʘ 
ʥʘʨʽʟʽ ʧʝʨʝʭʽʜʥʠʢʘ ʪʨʫʙʥʦʾ ʛʦʣʦʚʢʠ ï ʂ; ʧʽʜʚʽʩʢʘ ʧʽʜʡʦʤʥʦʾ 
ʢʦʣʦʥʠ ʥʘ ʤʫʬʪʽ ʚ ʪʨʫʙʥʽʡ ʛʦʣʦʚʮʽ ï ʙʝʟ ʧʦʟʥʘʯʝʥʥʷ; ʜʣʷ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʋɽɺʅ ï ɽ; ʍ2 ï ʥʦʤʝʨ ʩʭʝʤʠ 
ʘʨʤʘʪʫʨʠ; ʧʨʠ ʜʚʦʨʷʜʥʽʡ ʢʦʥʮʝʥʪʨʠʯʥʽʡ ʧʽʜʚʽʩʮʽ ʜʦ ʥʦʤʝʨʘ 
ʩʭʝʤʠ ʜʦʜʘʻʪʴʩʷ ʙʫʢʚʘ ñʘò; ʍ3 ï ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʟʘʩʫʚʢʘʤʠ: 
ʚʨʫʯʥʫ ï ʙʝʟ ʧʦʟʥʘʯʝʥʥʷ; ʜʠʩʪʘʥʮʽʡʥʦ ʽ ʘʚʪʦʤʘʪʠʯʥʦ ï ɺ; 
ʘʚʪʦʤʘʪʠʯʥʦ ï ɸ; X4, ï ʫʤʦʚʥʠʡ ʧʨʦʭʽʜ (ʚ ʤʤ) ʟʘ ɻʆʉʊ 
13846-89; ʷʢʱʦ ʫʤʦʚʥʽ ʧʨʦʭʦʜʠ ʩʪʦʚʙʫʨʘ ʷʣʠʥʢʠ ʽ ʾʾ ʙʦʢʦʚʠʭ 
ʚʽʜʚʦʜʽʚ ʨʦʟʨʽʟʥʷʶʪʴʩʷ, ʮʠʬʨʦʚʝ ʧʦʟʥʘʯʝʥʥʷ ʚʢʘʟʫʶʪʴ 
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ʜʨʦʙʦʚʦʶ ʚʝʣʠʯʠʥʦʶ; ʍ5 ï ʨʦʙʦʯʠʡ ʪʠʩʢ, ʄʇʘ; ʍ6 ï 
ʢʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ: ʜʣʷ ʧʦʤʽʨʥʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ï ʙʝʟ 
ʧʦʟʥʘʯʝʥʥʷ; ʜʣʷ ʧʦʤʽʨʥʦʾ ʽ ʭʦʣʦʜʥʦʾ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ï ʍʃ; 
ʍ7 ï ʚʠʢʦʥʘʥʥʷ ʟʘ ʢʦʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ: ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ï ʙʝʟ ʧʦʟʥʘʯʝʥʥʷ; ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʤʽʩʪʠʪʴ: 
ʜʦ 6 %  ʉʆ2  ï ʂ1; ʜʦ 6 % ʅ2S ʽ ʉʆ2; ï ʂ2; ʜʦ   25 % ʅ2S ʽ ʉʆ2 
ï ʂ3. 

 

          
          ʘ                     ʙ                       ʚ                      ʛ 

               
                      ʜ                                      ʝ 

             
                 ̒             ʞ                   ʟ 

 

ʈʠʩʫʥʦʢ 2.10 ï ʉʭʝʤʠ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʬʦʥʪʘʥʥʠʭ ʘʨʤʘʪʫʨ 
ʜʝʷʢʠʭ ʪʠʧʽʚ ʨʦʩʽʡʩʴʢʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ-

ʚʠʨʦʙʥʠʢʽʚ:  
ʘ ï ʪʠʧ ɸʌʂɽ1-65x14; ʙ ï ʪʠʧ ɸʌʂ1-65x21/35; ʚ ï ʪʠʧ  
ɸʌʂ3-65x21/35; ʛ ï ʤʘʣʦʛʘʙʘʨʠʪʥʠʡ ʪʠʧ ɸʅʂ1-65x21;  

ʜ ï ʪʠʧ ɸʌʂ6-80/65x21/35; ʝ ï ʪʠʧ ɸʌ6-100ʭ21; ʻ ï ʘʨʤʘʪʫʨʘ 
ʤʦʜʝʣʽ AFG ʢʦʤʧʘʥʽʾ ʆɸʆ ñʈʋ-ʕʥʝʨʜʞʠ ɻʨʫʧʧò; ʞ ï ʟʦʚʥʽʰʥʽʡ 
ʚʠʛʣʷʜ ʘʨʤʘʪʫʨʠ ɺɸʊ ñʂʨʠʚʦʨʽʟʴʢʠʡ ʪʫʨʙʽʥʥʠʡ ʟʘʚʦʜò;  

ʟ ï ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʘʨʤʘʪʫʨʠ ɺɸʊ ñʂʦʥʦʪʦʧʩʴʢʠʡ ʘʨʤʘʪʫʨʥʠʡ 
ʟʘʚʦʜò 
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ʆʩʚʦʻʥʥʷ ʽ ʧʫʩʢ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʬʦʥʪʘʥʥʦʾ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʽʡ ʥʘ ʾʾ ʫʩʪʽ 
ʬʦʥʪʘʥʥʽʡ ʘʨʤʘʪʫʨʽ ʽ ʩʧʫʱʝʥʠʤʠ ʬʦʥʪʘʥʥʠʤʠ ʪʨʫʙʘʤʠ 
ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ: 

ï ʟʘʤʽʥʦʶ ʨʽʜʠʥʠ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ ʧʽʩʣʷ 
ʙʫʨʽʥʥʷ, ʥʘ ʣʝʛʰʫ, ʥʘʧʨʠʢʣʘʜ, ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʚʦʜʫ, 
ʚʦʜʠ ʥʘ ʥʘʬʪʫ ʟ ʧʨʦʤʠʚʘʥʥʷʤ; 

ï ʥʘʩʠʯʝʥʥʷ ʨʽʜʠʥʠ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ, ʛʘʟʦʤ 
ʘʙʦ ʧʦʚʽʪʨʷʤ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ, ï ʧʨʦʜʘʚʣʶʚʘʥʥʷ 
ʩʪʠʩʥʝʥʠʤ ʛʘʟʦʤ (ʧʦʚʽʪʨʷʤ); 

ï ʟʘʤʽʥʦʶ ʨʽʜʠʥʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʥʘ ʛʘʟʦʨʽʜʠʥʥʫ ʩʫʤʽʰ 
(ʘʝʨʘʮʽʷ). 

ʇʨʠ ʧʨʦʤʠʚʮʽ ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʚʠʢʣʠʢʫ ʬʦʥʪʘʥʫʚʘʥʥʷ 
ʨʽʜʠʥʫ ʥʘʛʥʽʪʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʘ ʚ ʤʽʞʪʨʫʙʥʠʡ 
ʧʨʦʩʪʽʨ, ʧʨʠ ʮʴʦʤʫ ʚʘʞʯʘ ʨʽʜʠʥʘ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ 
(ʛʣʠʥʠʩʪʠʡ ʨʦʟʯʠʥ), ʚʠʪʽʩʥʷʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʬʦʥʪʘʥʥʠʤʠ 
ʪʨʫʙʘʤʠ. ʇʨʠ ʟʥʘʯʥʦʤʫ ʧʣʘʩʪʦʚʦʤʫ ʪʠʩʢʫ ʩʚʝʨʜʣʦʚʠʥʘ 
ʤʦʞʝ ʬʦʥʪʘʥʫʚʘʪʠ ʥʘʚʽʪʴ ʧʽʩʣʷ ʥʝʧʦʚʥʦʾ ʟʘʤʽʥʠ ʛʣʠʥʠʩʪʦʛʦ 
ʨʦʟʯʠʥʫ ʚʦʜʦʶ ʘʙʦ ʥʘʬʪʦʶ. 

ʉʧʦʩʽʙ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʩʪʠʩʥʝʥʠʤ 
ʧʦʚʽʪʨʷʤ ʧʦʣʷʛʘʻ ʚ ʥʘʛʥʽʪʘʥʥʽ ʡʦʛʦ ʚ ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ ʤʽʞ 
ʬʦʥʪʘʥʥʠʤʠ ʪʨʫʙʘʤʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ. ʉʪʠʩʥʝʥʝ 
ʧʦʚʽʪʨʷ ʚʠʪʽʩʥʷʻ ʨʽʜʠʥʫ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʩʚʝʨʜʣʦʚʠʥʫ, 
ʬʦʥʪʘʥʥʠʤʠ ʪʨʫʙʘʤʠ ʥʘʟʦʚʥʽ ʽ ʦʜʥʦʯʘʩʥʦ, ʧʦʩʪʫʧʘʶʯʠ ʚ ʮʽ 
ʪʨʫʙʠ ʢʨʽʟʴ ʩʧʝʮʽʘʣʴʥʽ (ʧʫʩʢʦʚʽ) ʢʣʘʧʘʥʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ 
ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʛʣʠʙʠʥʽ, ʥʘʩʠʯʫʻ ʨʽʜʠʥʫ ʛʘʟʦʤ ʽ ʪʠʤ ʟʤʝʥʰʫʻ 
ʾʾ ʛʫʩʪʠʥʫ. 

ɼʣʷ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʩʧʝʮʽʘʣʴʥʽ ʧʝʨʝʩʫʚʥʽ ʢʦʤʧʨʝʩʦʨʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʠʩʢ           
8...20 ʄʇʘ. ɿʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʛʫʩʪʠʥʠ ʨʽʜʠʥʠ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 
ʥʘʛʥʽʪʘʥʥʽ ʚ ʥʝʾ ʚʦʜʠ (ʥʘʬʪʠ) ʽ ʛʘʟʫ (ʧʦʚʽʪʨʷ). ɼʦ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʦʢʨʽʤ ʚʦʜʥʦʾ (ʥʘʬʪʦʚʦʾ) ʣʽʥʽʾ ʚʽʜ ʥʘʩʦʩʘ, 
ʧʽʜʚʦʜʷʪʴ ʪʘʢʦʞ ʛʘʟʦʚʫ (ʧʦʚʽʪʨʷʥʫ) ʣʽʥʽʶ ʚʽʜ ʢʦʤʧʨʝʩʦʨʘ. 
ʈʽʜʠʥʘ ʽ ʛʘʟ (ʧʦʚʽʪʨʷ) ʟʤʽʰʫʶʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯʽ (ʝʞʝʢʪʦʨʽ), 
ʧʽʩʣʷ ʯʦʛʦ ʛʘʟʦʨʽʜʠʥʥʘ ʩʫʤʽʰ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʟʘʪʨʫʙʥʠʡ 
ʧʨʦʩʪʽʨ ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʠ ʟʘʤʽʥʽ ʮʽʻʶ ʩʫʤʽʰʰʶ ʨʽʜʠʥʠ ʚ 
ʩʚʝʨʜʣʦʚʠʥʽ, ʪʠʩʢ ʥʘ ʚʠʙʽʡ ʟʥʠʞʫʻʪʴʩʷ, ʽ ʥʘʬʪʘ ʧʦʯʠʥʘʻ 
ʧʦʩʪʫʧʘʪʠ ʟ ʧʣʘʩʪʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ. ʅʘʛʥʽʪʘʥʥʷ ʩʫʤʽʰʽ 
ʧʨʠʧʠʥʷʶʪʴ, ʷʢ ʪʽʣʴʢʠ ʩʚʝʨʜʣʦʚʠʥʘ ʧʦʯʠʥʘʻ ʩʪʽʡʢʦ 
ʬʦʥʪʘʥʫʚʘʪʠ. 
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ʉʭʝʤʘ ʦʙʣʘʜʥʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʪʘʢʦʤʫ ʤʝʪʦʜʽ 
ʦʩʚʦʻʥʥʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.11. 

 
 

ʈʝʛʫʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʬʦʥʪʘʥʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʇʽʩʣʷ 
ʧʫʩʢʫ ʬʦʥʪʘʥʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʟʘʭʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʠʚʘʣʦʛʦ ʽ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 
ʬʦʥʪʘʥʫʚʘʥʥʷ ʾʾ ʽ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʪʨʘʯʘʥʥʶ ʧʣʘʩʪʦʚʦʾ 
ʝʥʝʨʛʽʾ. ʇʨʘʚʠʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʬʦʥʪʘʥʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 
ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʝʙʽʪʫ ʧʨʠ ʤʦʞʣʠʚʦ 
ʤʝʥʰʦʤʫ ʛʘʟʦʚʦʤʫ ʯʠʥʥʠʢʫ. ʂʨʽʤ ʪʦʛʦ, ʚ ʧʦʢʣʘʜʘʭ ʟ 
ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʧʣʘʩʪʘʤʠ ʩʢʣʘʜʝʥʠʤʠ ʟ ʧʽʩʢʽʚ, ʧʽʜ ʯʘʩ 
ʬʦʥʪʘʥʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘʢʽ 
ʰʚʠʜʢʦʩʪʽ ʨʽʜʠʥʠ, ʱʦʙ ʧʽʩʦʢ ʥʝ ʟʘʚʘʞʘʚ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʪʦʙʪʦ ʱʦʙ ʥʘʜʭʦʜʞʝʥʥʷ ʧʽʩʢʫ ʚ ʥʝʾ ʙʫʣʦ 
ʥʘʡʤʝʥʰʠʤ. ɺ ʧʨʦʮʝʩʽ ʬʦʥʪʘʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 
ʨʝʛʫʣʶʚʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʬʪʠ ʽ ʚʦʜʠ ʚ ʧʨʦʜʫʢʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʢʦʣʠ ʚʦʥʘ ʧʦʯʠʥʘʻ ʦʙʚʦʜʥʶʚʘʪʠʩʷ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʨʠʚʫ ʢʦʥʪʫʨʥʠʭ ʘʙʦ ʧʽʜʦʰʦʚʥʠʭ ʚʦʜ. 

ʈʦʙʦʪʘ ʬʦʥʪʘʥʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 
ʨʝʛʫʣʶʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʚʠʢʠʜʥʠʭ ʣʽʥʽʷʭ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʰʪʫʮʝʨʽʚ (ʟ ʦʪʚʦʨʦʤ ʚ ʮʝʥʪʨʽ) 
ʘʙʦ ʨʝʛʫʣʴʦʚʘʥʠʭ ʜʨʦʩʝʣʽʚ. ɼʽʘʤʝʪʨ ʦʪʚʦʨʫ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ 
ʰʪʫʮʝʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʽ 
ʧʽʜʙʠʨʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. ɿʚʠʯʘʡʥʽ ʛʨʘʥʠʮʽ 
ʜʽʘʤʝʪʨʘ ʦʪʚʦʨʫ ʰʪʫʮʝʨʘ ʩʪʘʥʦʚʣʷʪʴ 3...15 ʤʤ ʽ ʟʨʽʜʢʘ 
ʙʽʣʴʰʝ. ʐʪʫʮʝʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʚʠʢʠʜʥʠʭ ʣʽʥʽʷʭ ʚʽʜʨʘʟʫ 
ʟʘ ʟʘʩʫʚʢʦʶ. 

ɹʦʨʦʪʴʙʘ ʟ ʚʽʜʢʣʘʜʝʥʥʷʤʠ ʧʘʨʘʬʽʥʫ ʚ ʬʦʥʪʘʥʥʠʭ 

ʈʠʩʫʥʦʢ 2.11 ï ʆʙʣʘʜʥʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ ʦʩʚʦʻʥʥʽ 
ʘʝʨʦʚʘʥʦʶ ʨʽʜʠʥʦʶ: 

1 ï ʚʠʢʠʜʥʘ ʣʽʥʽʷ; 2 ï ʢʦʤʧʨʝʩʦʨ; 
3 ï ʥʘʩʦʩ; 4 ï ʟʤʽʰʫʚʘʯ; 

5 ï ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ; 6 ï ʅʂʊ; 
7 ï ʥʘʬʪʦʚʠʡ ʧʣʘʩʪ 
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ʩʚʝʨʜʣʦʚʠʥʘʭ. ʅʘʬʪʘ ʙʘʛʘʪʴʦʭ ʥʘʬʪʦʚʠʭ ʧʦʢʣʘʜʽʚ 
ʧʘʨʘʬʽʥʠʩʪʘ. ʋ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʘʨʘʬʽʥ ï ʪʚʝʨʜʘ 
ʢʨʠʩʪʘʣʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʚ ʧʣʘʩʪʘʭ ʞʝ ʚʽʥ ʥʘʡʯʘʩʪʽʰʝ 
ʨʦʟʯʠʥʝʥʠʡ ʚ ʥʘʬʪʽ. ʋ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ ʧʘʨʘʬʽʥ ʚʠʧʘʜʘʻ 
ʟ ʥʘʬʪʠ ʚ ʦʩʘʜ ʫ ʚʠʛʣʷʜʽ ʷʢʥʘʡʪʦʥʰʠʭ ʢʨʠʩʪʘʣʽʚ. ʆʩʪʘʥʥʽ 
ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ ʚ ʟʚʘʞʝʥʦʤʫ ʩʪʘʥʽ ʽ ʚʠʥʦʩʠʪʠʩʷ 
ʚʠʩʭʽʜʥʠʤ ʧʦʪʦʢʦʤ ʥʘʬʪʠ ʥʘ ʧʦʚʝʨʭʥʶ. ʇʨʦʪʝ, ʚʦʥʠ ʤʦʞʫʪʴ 
ʪʘʢʦʞ ʚʽʜʢʣʘʜʘʪʠʩʷ ʚ ʅʂʊ, ʚʠʢʠʜʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, 
ʪʨʘʧʘʭ, ʧʨʠʡʤʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ. ɺʠʧʘʜʘʥʥʶ ʧʘʨʘʬʽʥʫ ʟ 
ʥʘʬʪʠ ʩʧʨʠʷʻ ʟʥʘʯʥʝ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʥʘʩʣʽʜʦʢ 
ʨʦʟʰʠʨʝʥʥʷ ʛʘʟʫ ʚ ʥʘʬʪʽ ʟ ʧʦʥʠʞʝʥʥʷʤ ʪʠʩʢʫ, ʘʙʦ ʚʥʘʩʣʽʜʦʢ 
ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʏʠʤ 
ʚʠʱʠʡ ʛʘʟʦʚʠʡ ʯʠʥʥʠʢ, ʪʠʤ ʙʽʣʴʰʠʡ ʝʬʝʢʪ ʦʭʦʣʦʜʞʫʚʘʥʥʷ 
ʥʘʬʪʠ. 

ɽʬʝʢʪ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʧʦʪʦʢʫ, ʟʫʤʦʚʣʝʥʠʡ 
ʨʦʟʰʠʨʝʥʥʷʤ ʛʘʟʫ ʽ ʧʦʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʩʠʣʶʻʪʴʩʷ ʫ ʤʽʨʫ 
ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʦʤʫ ʚʽʜʢʣʘʜʝʥʥʷ 
ʧʘʨʘʬʽʥʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ, ʟʜʝʙʽʣʴʰʦʛʦ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 
ʅʂʊ (400...700 ʤ ʚʽʜ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ), ʘ ʪʘʢʦʞ ʫ ʚʠʢʠʜʥʠʭ 
ʣʽʥʽʷʭ; ʫ ʦʩʪʘʥʥʽʭ ʚʽʜʢʣʘʜʝʥʥʷ ʧʘʨʘʬʽʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 
ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʚʽʜʢʣʘʜʝʥʥʷʤʠ 
ʧʘʨʘʬʽʥʫ ʥʘ ʩʪʽʥʢʘʭ ʪʨʫʙ ʚ ʘʢʪʠʚʥʠʭ ʬʦʥʪʘʥʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥʘʭ: 

ï  ʨʦʟʧʣʘʚʣʝʥʥʷ ʧʘʨʘʬʽʥʫ ʰʣʷʭʦʤ ʥʘʛʨʽʚʘʥʥʷ; 
ï  ʨʦʟʯʠʥʝʥʥʷ ʧʘʨʘʬʽʥʫ ʨʽʟʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ; 
ï  ʤʝʭʘʥʽʯʥʝ ʚʠʜʘʣʝʥʥʷ ʧʘʨʘʬʽʥʫ ʽʟ ʩʪʽʥʦʢ ʪʨʫʙ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʢʨʝʙʢʽʚ. 
ʂʦʞʝʥ ʟ ʮʠʭ ʩʧʦʩʦʙʽʚ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ɰʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ 
ʧʨʘʮʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʊʦʤʫ ʚʩʽ ʮʽ ʩʧʦʩʦʙʠ 
ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʤʘʶʪʴ ʜʨʫʛʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ. ɻʦʣʦʚʥʠʡ 
ʥʘʧʨʷʤ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ ʙʦʨʦʪʴʙʠ ʟ ʚʽʜʢʣʘʜʝʥʥʷʤʠ 
ʧʘʨʘʬʽʥʫ ʥʘ ʩʪʽʥʢʘʭ ʪʨʫʙ ï ʮʝ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, 
ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʢʣʘʜʝʥʥʷ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʘʟʽ ʧʦʩʪʽʡʥʠʭ ʤʘʛʥʽʪʽʚ ʪʘ 
ʧʦʢʨʠʪʪʷʤ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʅʂʊ ʣʘʢʘʤʠ, ʝʤʘʣʷʤʠ, 
ʩʢʣʦʤ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʘʨʘʬʽʥ ʚʠʧʘʜʘʻ ʥʘ ʩʢʣʷʥʽʡ ʘʙʦ 
ʧʦʢʨʠʪʽʡ ʣʘʢʦʤ ʧʦʚʝʨʭʥʽ ʚ ʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʩʣʘʙʦ 
ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʥʽʡ ʽ ʣʝʛʢʦ ʟʤʠʚʘʻʪʴʩʷ ʧʦʪʦʢʦʤ. ʎʝ 
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ʧʦʷʩʥʶʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ: ʥʝʚʝʣʠʢʠʤʠ ʩʠʣʘʤʠ 
ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʧʘʨʘʬʽʥʫ ʽ ʛʣʘʜʢʦʶ ʧʦʚʝʨʭʥʝʶ 
ʧʦʢʨʠʪʪʷ, ʧʦʛʘʥʦʶ ʟʤʦʯʫʚʘʥʽʩʪʶ ʧʦʚʝʨʭʥʽ ʧʦʢʨʠʪʪʷ ʥʘʬʪʦʶ 
ʽ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʢʨʠʪʪʽʚ, ʟʘʚʜʷʢʠ ʷʢʠʤ 
ʯʘʩʪʠʥʢʠ ʧʘʨʘʬʽʥʫ, ʱʦ ʤʘʶʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ, ʥʝ 
ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʤʝʪʘʣʦʤ ʪʨʫʙ. 

ʆʤʘʛʥʽʯʫʶʯʽ ʧʨʠʩʪʨʦʾ, ʩʢʣʷʥʽ, ʝʤʘʣʝʚʽ ʽ ʣʘʢʦʚʽ 
ʧʦʢʨʠʪʪʷ ʩʪʽʡʢʽ ʧʨʦʪʠ ʢʠʩʣʦʪ, ʣʫʛʽʚ, ʧʣʘʩʪʦʚʠʭ ʚʦʜ, ʪʦʤʫ 
ʚʦʥʠ ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʟʘʭʠʩʪʫ ʤʝʪʘʣʫ ʪʨʫʙ ʚʽʜ ʢʦʨʦʟʽʾ. 

 
 
2.3.2 ɸʚʘʨʽʡʥʝ ʬʦʥʪʘʥʫʚʘʥʥʷ. ʇʦʧʝʨʝʜʞʝʥʥʷ ʽ 

ʣʽʢʚʽʜʘʮʽʷ ʚʽʜʢʨʠʪʠʭ ʛʘʟʦʚʠʭ ʽ ʥʘʬʪʦʚʠʭ ʬʦʥʪʘʥʽʚ 
 
ʊʠʩʢ ʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʧʣʘʩʪʘʭ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ, 

ʙʫʚʘʻ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʠʤ, ʱʦ ʽʥʦʜʽ ʨʘʟʦʤ ʽʟ ʛʣʠʥʠʩʪʠʤ 
ʨʦʟʯʠʥʦʤ, ʥʘʬʪʦʶ, ʛʘʟʦʤ ʽ ʚʦʜʦʶ ʟʽ ʩʪʦʚʙʫʨʽʚ, ʱʦ ʙʫʨʷʪʴʩʷ, 
ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʚʠʢʠʜʘʻʪʴʩʷ ʥʘʚʽʪʴ ʙʫʨʦʚʠʡ 
ʽʥʩʪʨʫʤʝʥʪ. 

ʇʨʠʯʠʥʠ ʚʠʢʠʜʫ ï ʥʝʧʝʨʝʜʙʘʯʝʥʝ ʧʦʛʣʠʥʘʥʥʷ 
ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ ʧʦʨʦʜʘʭ; ʥʘʩʠʯʝʥʥʷ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʫ 
ʩʚʝʨʜʣʦʚʠʥʽ ʛʘʟʦʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʧʣʘʩʪʽʚ ʽ ʟʥʠʞʫʻ ʛʫʩʪʠʥʫ 
ʨʦʟʯʠʥʫ; ʟʥʠʞʝʥʥʷ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ 
ʥʘ ʚʠʙʦʾ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʙʫʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʧʨʠ ʚʝʣʠʢʽʡ 
ʰʚʠʜʢʦʩʪʽ ʩʧʫʩʢʫ ʘʙʦ ʧʽʜʡʦʤʫ ʙʫʨʠʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ; 
ʥʝʩʚʦʻʯʘʩʥʝ ʜʦʣʠʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʧʽʜ 
ʯʘʩ ʧʽʜʡʦʤʫ ʙʫʨʠʣʴʥʠʭ ʪʨʫʙ; ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʱʦʜʦ 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʙʫʨʽʥʥʷ, ʛʫʩʪʠʥʠ ʽ ʨʝʮʝʧʪʫʨʠ 
ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʫ 
ʻ ʟʦʥʠ ʟʘʤʢʥʝʥʠʭ ʦʙôʻʤʽʚ ʧʦʨʽʜ (ʦʩʦʙʣʠʚʦ ʛʣʠʥʠʩʪʠʭ) ʟ 
ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʤ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ. 

ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ ʥʝʦʙʭʽʜʥʦ 
ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʦʛʠ ʽʥʩʪʨʫʢʮʽʡ ʟ ʟʘʧʦʙʽʛʘʥʥ ̫
ʛʘʟʦʥʘʬʪʦʚʦʜʦʧʨʦʷʚʽʚ ʽ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ 
ʪʘ ʨʝʤʦʥʪʽ ʩʚʝʨʜʣʦʚʠʥ ʚ ʥʘʬʪʦʚʽʡ ʽ ʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ 
ʟʘʭʦʜʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʚʝʜʫʪʴ ʨʦʙʦʪʠ ʟ 
ʙʫʨʽʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʜʦʚʠʱʘ. 

ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʘ 
ʦʩʦʙʘ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʥʘ ʘʚʘʨʽʡʥʦʤʫ ʦʙôʻʢʪʽ, ʤʘʻ ʧʦʚʽʜʦʤʠʪʠ 
ʧʨʦ ʮʝ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʧʨʦʪʠʬʦʥʪʘʥʥʠʡ 
ʧʨʦʬʝʩʽʦʥʘʣʴʥʠʡ ʧʽʜʨʦʟʜʽʣ. ɺʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ ʤʘʶʪʴ 
ʚʽʜʧʦʚʽʜʘʪʠ ʧʣʘʥʫ ʜʽʡ ʥʘ ʦʙôʻʢʪʽ ʚ ʥʘʜʟʚʠʯʘʡʥʽʡ ʩʠʪʫʘʮʽʾ. 
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ʇʝʨʩʦʥʘʣ ʟʦʙʦʚôʷʟʘʥʠʡ ʧʫʩʪʠʪʠ ʘʚʘʨʽʡʥʝ ʜʞʝʨʝʣʦ 
ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʘʚʘʨʽʡʥʠʡ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ) ʜʣʷ 
ʧʨʠʚʦʜʫ ʚ ʜʽʶ ʦʩʥʦʚʥʠʭ ʧʦʞʝʞʥʠʭ ʥʘʩʦʩʽʚ, ʟ ʤʝʪʦʶ 
ʩʪʚʦʨʝʥʥʷ ʚʦʜʷʥʦʛʦ ʟʨʦʰʝʥʥʷ ʚʝʞʽ, ʘʚʘʨʽʡʥʦʛʦ ʫʩʪʷ ʽ 
ʧʨʠʫʩʪʴʦʚʦʾ ʟʦʥʠ ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʚʦʜʷʥʠʭ 
ʟʘʚʽʩ ʤʽʞ ʞʠʪʣʦʚʠʤ ʙʣʦʢʦʤ ʽ ʩʚʝʨʜʣʦʚʠʥʦ .ʁ ʄʫʩʠʪʴ 
ʧʝʨʝʚʽʨʷʪʠʩʷ ʟʘʛʘʟʦʚʘʥʽʩʪʴ ʧʨʠʤʽʱʝʥʴ ʞʠʪʣʦʚʦʛʦ ʪʘ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʙʣʦʢʽʚ, ʰʣʷʭʽʚ ʝʚʘʢʫʘʮʽʾ ʪʘ ʤʽʩʮʴ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʨʷʪʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ɼʣʷ 
ʨʦʟʨʦʙʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʪʘ 
ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʘ, ʥʘʢʘʟʦʤ 
ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽ ʚʠʱʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, 
ʤʘʻ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʰʪʘʙ, ʷʢʠʡ ʥʝʩʝ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 
ʟʘ ʩʪʘʥ ʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʨʦʙʽʪ. 

ʇʨʠ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʘ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ 
ʟʨʦʰʫʚʘʪʠ ʩʪʨʫʤʽʥʴ ʬʦʥʪʘʥʫ, ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʟʦʥʽ 
ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ (ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʫʱʘ ʩʚʝʨʜʣʦʚʠʥ ï ʽ ʧʦʨʫʯ 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ) ʚʦʜʷʥʠʤʠ ʩʪʨʫʤʝʥʷʤʠ. ʋ 
ʧʨʦʮʝʩʽ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʘ ʥʝʦʙʭʽʜʥʦ ʚʞʠʚʘʪʠ 
ʚʩʽʭ ʟʘʭʦʜʽʚ ʧʨʦʪʠ ʩʢʫʧʯʝʥʥʷ ʙʽʣʷ ʫʩʪʷ ʬʦʥʪʘʥʫʶʯʦʾ 
ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ ʧʨʦʜʫʢʪʽʚ ʬʦʥʪʘʥʫʚʘʥʥʷ 
ʩʚʝʨʜʣʦʚʠʥʠ (ʥʘʬʪʠ, ʢʦʥʜʝʥʩʘʪʫ). 

ʃʽʢʚʽʜʘʮʽʷ ʚʽʜʢʨʠʪʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ, ʟʘʟʚʠʯʘʡ, 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʚʽʣʴʥʝʥʥʷ ʫʩʪʷ ʚʽʜ ʟʛʦʨʽʣʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ, ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ, ʥʘʚʝʜʝʥʥʷ ʥʘ ʫʩʪʽ ʟʘʧʽʨʥʦʾ 
ʘʨʤʘʪʫʨʠ ʽ ʛʣʫʰʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ.  ʋ  ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʬʦʥʪʘʥʫʶʯʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʧʦʪʫʞʥʦʩʪʽ 
ʬʦʥʪʘʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʝʪʦʜʠ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʦʛʦ 
ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʬʦʥʪʘʥʫ: 

ï ʚʽʜʚʝʜʝʥʥʷ ʛʘʟʫ ʚ ʩʧʝʮʽʘʣʴʥʦ ʧʨʦʙʫʨʝʥʽ ʧʦʭʠʣʽ 
ʩʚʝʨʜʣʦʚʠʥʠ; 

ï ̔ ʥʪʝʥʩʠʚʥʠʡ ʚʽʜʙʽʨ ʛʘʟʫ ʟ ʚʠʙʽʡʥʦʾ ʟʦʥʠ ʧʣʘʩʪʘ ʬʦʥ-
ʪʘʥʫʶʯʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʩʧʝʮʽʘʣʴʥʦ ʧʨʦʙʫʨʝʥʠʤʠ ʜʦ ʮʽʻʾ ʟʦʥʠ 
ʧʦʭʠʣʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ; 

ï ʟʘʚʦʜʥʝʥʥʷ ʛʘʟʦʚʦʛʦ ʧʣʘʩʪʘ; 
ï ʟʘʢʘʯʫʚʘʥʥʷ ʨʽʜʠʥʠ ʛʣʫʰʽʥʥʷ ʫ ʩʪʦʚʙʫʨ ʩʚʝʨʜʣʦʚʠʥʠ 

ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʨʝʞʠʤʽ; 
ï ʩʪʚʦʨʝʥʥʷ ʽʟʦʣʷʮʽʡʥʦʛʦ ʤʦʩʪʫ (ʰʪʫʯʥʦʛʦ ʧʘʢʝʨʘ) ʚ 

ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ; 
ï ʦʙʚʘʣʝʥʥʷ ʩʪʦʚʙʫʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʟʝʤʥʠʭ 

ʚʠʙʫʭʽʚ; 
ï ʛʝʨʤʝʪʠʟʘʮʽʷ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ 
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ʛʣʫʰʽʥʥʷʤ ʨʽʜʠʥʦʶ; 
ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʪʶʙʽʥʛʦʚʦʾ ʫʩʪʘʥʦʚʢʠ. 
ɺ ʋʢʨʘʾʥʽ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ ʩʪʚʦʨʝʥʽ 

ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʟʘʛʦʥʠ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʄʽʥʽʩʪʝʨʩʪʚʫ 
ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɺʝʣʠʢʠʭ ʫʩʧʽʭʽʚ ʚ ʙʦʨʦʪʴʙʽ ʟ 
ʚʽʜʢʨʠʪʠʤʠ ʬʦʥʪʘʥʘʤʠ ʟʜʦʙʫʚ ʃ. ʄ. ʂʘʣʠʥʘ ï ʚʠʧʫʩʢʥʠʢ 
ɯʌʅʊʋʅɻ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʬʦʥʪʘʥʽʚ ʚ 
ʨʝʩʧʫʙʣʽʮʽ ʂʘʟʘʭʩʪʘʥ ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 37-ʊʝʥʛʽʟ (ʨʠʩ. 2.12) 
ʙʫʚ ʣʽʢʚʽʜʦʚʘʥʠʡ ʫ 1985 ʨʦʮʽ ʧʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ. ɯʟ 
ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʣʦ ʚʠʢʠʥʫʪʦ 104 ʪʦʥʠ ʙʫʨʠʣʴʥʠʭ  ʽ  
ʦʙʚʘʞʥʝʥʠʭ  ʪʨʫʙ  ʪʘ  ʧʝʨʝʭʽʜʥʠʢʽʚ  ʟ  ʜʦʣʦʪʦʤ. ʇʨʷʤʠʡ 
ʩʪʨʫʤʽʥʴ ʫ ʚʠʩʦʪʫ ʩʷʛʘʚ ʜʦ 200 ʤʝʪʨʽʚ. ɺʠʢʠʜ ʛʘʟʫ ʙʫʚ 12 
ʤʣʥ. ʤ3, ʘ ʥʘʬʪʠ ï 40000 ʪʦʥʥ ʥʘ ʜʦʙʫ. ɿʘʚʜʷʢʠ 
ʧʨʦʬʝʩʽʦʥʘʣʴʥʠʤ ʜʽʷʤ, ʜʫʞʝ ʚʘʞʢʽʡ ʽ ʩʢʣʘʜʥʽʡ ʨʦʙʦʪʽ, 
ʬʦʥʪʘʥ ʟʘ 124 ʜʦʙʠ ʙʫʣʦ  ʣʽʢʚʽʜʦʚʘʥʦ. 

  

 
 

ʅʘʡʙʽʣʴʰʦʶ ʚ ʘʤʝʨʠʢʘʥʩʴʢʽʡ ʽʩʪʦʨʽʾ ʩʪʘʣʘ ʘʚʘʨʽʷ 20 
ʢʚʽʪʥʷ 2010  ʨʦʢʫ   ʥʘ   ʥʘʬʪʦʚʽʡ   ʧʣʘʪʬʦʨʤʽ   ñDeepwater   
Horizonò (ʨʠʩ. 2.13, 2.14) ʢʦʤʧʘʥʽʾ British Petroleum ʚ 
ʄʝʢʩʠʢʘʥʩʴʢʽʡ ʟʘʪʦʮʽ ʙʽʣʷ ʉʐɸ. ʅʘ ʧʣʘʪʬʦʨʤʽ ʩʪʘʣʠʩʷ 
ʚʠʙʫʭ ʽ ʧʦʞʝʞʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʛʠʥʫʣʦ 11 ʣʶʜʝʡ. ʏʝʨʝʟ ʜʚʽ 
ʜʦʙʠ ʧʣʘʪʬʦʨʤʘ ʧʦʪʦʥʫʣʘ ʽ ʜʦʪʝʧʝʨ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʥʽ (ʥʘ 
ʚʽʜʩʪʘʥʽ 400 ʤ ʚʽʜ ʩʚʝʨʜʣʦʚʠʥʠ). ʈʦʟʪʘʰʦʚʘʥʝ ʥʘ ʛʣʠʙʠʥʽ 
1500 ʤ ʧʨʦʪʠʚʠʢʠʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʩʧʨʘʮʶʚʘʣʦ ʽ ʥʘʬʪʘ 
ʧʦʯʘʣʘ ʚʠʪʽʢʘʪʠ ʫ ʚʦʜʠ ʄʝʢʩʠʢʘʥʩʴʢʦʾ ʟʘʪʦʢʠ. ɺʠʪʽʢʘʥʥʷ 
ʧʨʦʜʦʚʞʫʚʘʣʦʩʷ ʤʘʡʞʝ ʪʨʠ ʤʽʩʷʮʽ. ʇʦʚʥʽʩʪʶ ʟʘʢʨʠʪʠ 

ʈʠʩʫʥʦʢ 2.12 ï ɺʽʜʢʨʠʪʠʡ ʬʦʥʪʘʥ 
ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 37-ʊʝʥʛʽʟ 
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ʩʚʝʨʜʣʦʚʠʥʫ ʚʜʘʣʦʩʷ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ. ɺʩʴʦʛʦ ʟʘ 
ʮʝʡ ʯʘʩ ʚ ʦʢʝʘʥ ʚʠʪʝʢʣʦ ʜʦ 780 ʪʠʩ. ʤ3 ʥʘʬʪʠ. ʅʘ ʨʠʩ. 2.14, ʙ 
ʥʘʬʪʦʚʫ ʧʣʷʤʫ ʚʠʜʥʦ ʟ ʢʦʩʤʦʩʫ. 

     
ʘ                                               ʙ 

  

ʈʠʩʫʥʦʢ 2.13 ï ɻʣʠʙʦʢʦʚʦʜʥʘ ʥʘʧʽʚʟʘʥʫʨʝʥʘ ʙʫʨʦʚʘ 
ʧʣʘʪʬʦʨʤʘ ñDeepwater Horizonò(ʘ);  
ʚʽʜʢʨʠʪʠʡ ʬʦʥʪʘʥ ʥʘ ʧʣʘʪʬʦʨʤʽ (ʙ) 

 

     
                 ʘ                                                ʙ 

 
ʈʠʩʫʥʦʢ 2.14 ï ɺʠʪʽʢʘʥʥʷ ʥʘʬʪʠ ʚ ʄʝʢʩʠʢʘʥʩʴʢʽʡ ʟʘʪʦʮʽ (ʘ); 

ʬʦʪʦʟʥʽʤʦʢ ʧʣʷʤʠ ʟ ʩʫʧʫʪʥʠʢʘ NASA (ʙ) 
 

ʅʘ ʨʠʩ. 2.15 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʩʚʝʨʜʣʦʚʠʥʠ ñDeepwater 
Horizonò. 

ʉʚʝʨʜʣʦʚʠʥʫ ʜʦʙʫʨʠʣʠ ʚʽʜ ʜʥʘ ʤʦʨʷ ʜʦ ʧʨʦʝʢʪʥʦʾ 
ʛʣʠʙʠʥʠ 4051,7 ʤ. ʉʧʫʩʪʠʣʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʢʦʣʦʥʫ ʽ 
ʧʨʠʩʪʫʧʠʣʠ ʜʦ ʮʝʤʝʥʪʫʚʘʥʥʷ 19 ʢʚʽʪʥʷ 2010. ɿʛʽʜʥʦ ʟ 
ʧʣʘʥʦʤ ʙʫʣʦ ʟʘʢʘʯʘʥʦ 8,1 ʤ3 ʮʝʤʝʥʪʫ, ʱʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 
ʥʘʜʽʡʥʦʾ ʽʟʦʣʷʮʽʾ ʤʽʞ 177,8 ʤʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ ʽ 
250,8 ʤʤ ʧʨʦʤʽʞʥʦʶ ʢʦʣʦʥʦʶ. 

ʇʨʠ ʙʫʨʽʥʥʽ ʧʝʨʝʜ ʚʠʙʦʻʤ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʛʣʠʥʘʥʥʷ 
ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʱʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʭʦʨʦʰʽ 
ʢʦʣʝʢʪʦʨʥ̔  ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʢʨʠʪʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, 
ʪʘ (ʘʙʦ) ʥʠʟʴʢʠʡ ʧʣʘʩʪʦʚʠʡ ʪʠʩʢ, ʘʣʝ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʤʦʛʣʦ 
ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʦʟʤʠʪʪʷ ʧʣʘʩʪʘ, ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ 
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ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʧʦʛʽʨʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʷʢʽʩʥʦʛʦ ʮʝʤʝʥʪʥʦʛʦ 
ʢʽʣʴʮʷ ʤʽʞ ʢʦʣʦʥʦʶ ʽ ʧʦʨʦʜʦʶ. ɺʪʽʤ ʛʝʦʬʽʟʠʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʟ ʢʦʥʪʨʦʣʶ ʮʝʤʝʥʪʫʚʘʥʥʷ ʥʝ ʨʦʙʠʣʠ. 

 
 

ʈʠʩʫʥʦʢ 2.15 ï ʉʭʝʤʘ ʩʚʝʨʜʣʦʚʠʥʠ 252 ñDeepwater Horizonò 
 

ʎʝʤʝʥʪ ʤʽʩʪʠʚ ʧʦʣʝʛʰʫʶʯʽ ʜʦʙʘʚʢʠ, ʷʢʽ ʨʦʙʣʷʪʴ ʡʦʛʦ 
ʙʽʣʴʰ ʪʝʢʫʯʠʤ, ʱʦ ʧʦʢʨʘʱʫʻ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʤʽʞ 
ʢʦʣʦʥʦʶ ʽ ʧʦʛʣʠʥʘʶʯʠʤ ʰʘʨʦʤ. ɸʣʝ ʜʦʙʘʚʢʠ ʧʦʛʽʨʰʫʶʪʴ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. ɻʘʟ ʟ ʧʣʘʩʪʘ ʤʽʛ 
ʧʨʦʥʠʢʥʫʪʠ ʚ ʨʽʜʢʠʡ ʮʝʤʝʥʪ, ʧʦʛʽʨʰʫʶʯʠ ʡʦʛʦ ʚôʷʟʢʽʩʪʴ. 

ʇʽʩʣʷ 20-ʪʠ ʛʦʜʠʥʥʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ ʮʝʤʝʥʪʫ 20-ʛʦ 
ʢʚʽʪʥʷ ʙʫʨʦʚʘ ʙʨʠʛʘʜʘ ʧʨʠʩʪʫʧʠʣʘ ʜʦ ʟʘʤʽʥʠ ʙʫʨʦʚʦʛʦ 
ʨʦʟʯʠʥʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʽ ʪʨʫʙʽ, ʱʦ ʟôʻʜʥʫʻ ʙʫʨʦʚʫ ʫʩʪʘʥʦʚʢʫ 
ʥʘ ʧʦʚʝʨʭʥʽ ʟ ʫʩʪʷʤ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʜʥʽ ʤʦʨʷ ʽ ʨʦʟʜʽʣʷʻ ʤʦʨʝ 
ʚʽʜ ʩʚʝʨʜʣʦʚʠʥʠ, ʥʘ ʤʦʨʩʴʢʫ ʚʦʜʫ. ʈʦʟʯʠʥ ʚʠʢʘʯʫʚʘʣʠ ʚ 
ʻʤʥʦʩʪʽ ʥʘ ʧʣʘʪʬʦʨʤʽ ʽ ʟʚʽʜʪʠ ʥʘ ʜʦʧʦʤʽʞʥʝ ʩʫʜʥʦ. ʆʩʢʽʣʴʢʠ 
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ʤʦʨʩʴʢʘ ʚʦʜʘ ʥʘʙʘʛʘʪʦ ʣʝʛʰʘ ʚʽʜ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʪʦ 
ʚʽʜʧʦʚʽʜʥʦ ʟʥʠʟʠʚʩʷ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʫ ʩʚʝʨʜʣʦʚʠʥʽ, ʱʦ 
ʟʘʧʠʨʘʚ ʛʘʟ ʚ ʧʣʘʩʪʽ. ʇʝʨʩʦʥʘʣ ʙʫʨʦʚʦʾ ʟʥʘʚ ʧʨʦ ʛʘʟʦʚʽ 
ʧʨʦʷʚʠ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʛʘʟʦʚʠʡ ʬʘʢʝʣ ʥʘ 
ʚʠʢʠʜʥʽʡ ʣʽʥʽʾ (ʨʠʩ. 2.13, ʙ). 

 

 
 

ʈʠʩʫʥʦʢ 2.16 ï ɼʽʘʛʨʘʤʘ ʧʘʨʘʤʝʪʨʽʚ ʙʫʨʽʥʥʷ ʟʘ ʜʚʽ ʛʦʜʠʥʠ ʜʦ 
ʚʠʢʠʜʫ ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ 252 ñDeepwater Horizonò, ʟʘʧʠʩʘʥʘ ʟ 

20:00 ʜʦ 21:50 ʟʘ ʤʽʩʮʝʚʠʤ ʯʘʩʦʤ:  
1 ï ʚʝʣʠʢʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʨʦʟʯʠʥʫ ʚ ʻʤʥʦʩʪʷʭ (ʧʨʠʧʣʠʚ ʛʘʟʫ); 

2 ï ʟʙʽʣʴʰʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʛʦ ʛʘʟʫ; 3, 5 ï ʟʫʧʠʥʢʘ ʧʨʦʤʠʚʢʠ;  
4ï ʟʥʠʞʝʥʥʷ ʦʙôʻʤʫ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ; 6 ï ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ 
ʨʦʟʯʠʥʫ ʚ ʻʤʥʦʩʪʷʭ, ʭʦʯʘ ʟʫʧʠʥʠʣʠʩʷ ʥʘʩʦʩʠ; 7 ï ʟʙʽʣʴʰʝʥʥʷ 
ʪʠʩʢʫ ʚ ʩʪʦʷʢʫ; 8 ï ʧʦʯʘʪʦʢ ʚʠʢʠʜʫ; 9 ï ʚʠʢʠʜ ʚʦʜʠ ʟ ʨʘʡʟʝʨʘ 
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ɼʽʘʛʨʘʤʘ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʨʦʣʶ ʙʫʨʽʥʥʷ ʟʘ ʜʚʽ ʛʦʜʠʥʠ 
ʜʦ ʚʠʢʠʜʫ (ʨʠʩ. 2.16) ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʨʘʡʟʝʨ ʽ ʚʝʨʭʥʽ 900 ʤ 
ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʽ ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ ʜʦ 
20:00 20-ʛʦ ʢʚʽʪʥʷ ʽ ʙʨʠʛʘʜʘ ʚʠʢʦʥʫʚʘʣʘ ʧʨʦʤʠʚʘʥʥʷ. ʏʝʨʝʟ 
10 ʭʚʠʣʠʥ, ʦ 20:10, ʧʦʯʘʚ ʟʨʦʩʪʘʪʠ ʨʽʚʝʥʴ ʨʦʟʯʠʥʫ ʚ 
ʻʤʥʦʩʪʷʭ (ʤʦʞʣʠʚʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʥʷ ʛʘʟʫ ʟ ʨʦʟʯʠʥʫ). 
ʈʽʚʝʥʴ ʨʦʟʯʠʥʫ ʟʨʦʩʪʘʚ ʪʘʢ ʰʚʠʜʢʦ, ʱʦ ʢʨʠʚʘ ʧʘʨʘʤʝʪʨʘ ʥʘ 
ʜʽʘʛʨʘʤʽ ʯʦʪʠʨʠ ʨʘʟʠ ʧʝʨʝʩʢʦʯʠʣʘ ʯʝʨʝʟ 0. ʂʦʣʠ ʦ 21:08 
ʧʨʦʤʠʚʘʥʥʷ ʧʨʠʧʠʥʠʣʠ, ʨʽʚʝʥʴ ʚ ʻʤʥʦʩʪʷʭ ʧʦʯʘʚ ʧʘʜʘʪʠ 
(ʤʦʞʣʠʚʦ ʯʝʨʝʟ ʜʝʛʘʟʘʮʽʶ ʨʦʟʯʠʥʫ). ʆ 21:30 ʟʥʦʚʫ ʟʫʧʠʥʠʣʠ 
ʧʨʦʤʠʚʢʫ, ʘʣʝ ʨʽʚʝʥʴ ʨʦʟʯʠʥʫ ʚ ʤʽʨʥʠʭ ʻʤʥʦʩʪʷʭ 
ʧʨʦʜʦʚʞʫʚʘʚ ʟʨʦʩʪʘʪʠ. ʊʠʩʢ ʥʘ ʚʭʦʜʽ ʟʨʦʩʪʘʚ ʽ ʧʘʜʘʚ ʜʚʽʯʽ 
ʤʽʞ 21:30 ʪʘ 21:42 (ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʽʜʦʙʨʘʞʘʻ ʪʠʩʢ ʥʘ ʚʠʙʦʾ).  

ʇʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ 
ʛʘʟʦʚʽ ʧʨʦʷʚʠ. ʄʦʞʣʠʚʦ ʛʘʟ ʧʨʦʥʠʢʘʚ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʧʽʩʣʷ 
ʥʝʷʢʽʩʥʦʛʦ ʮʝʤʝʥʪʫʚʘʥʥʷ ʙʽʣʷ ʚʠʙʦʶ ʽ ʥʘ ʪʦʡ ʤʦʤʝʥʪ ʜʦʩʷʛ 
ʫʱʽʣʴʥʝʥʴ ʤʽʞ ʨʘʡʟʝʨʦʤ ʽ ʤʦʨʩʴʢʠʤ ʜʥʦʤ. ɺ 21:47 ʪʠʩʢ ʽ 
ʨʽʚʝʥʴ ʚ ʤʽʨʥʠʢʘʭ ʚʠʭʦʜʠʣʠ ʟʘ ʤʝʞʽ ʰʢʘʣʠ. ʇʦʯʘʚʩʷ ʚʠʢʠʜ. 
ʄʽʞ 21:47 ʽ 21:49 ʛʘʟ ʟ 177,8 ʤʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ 
ʜʦʩʷʛ ʨʽʚʥʷ ʤʦʨʩʴʢʦʛʦ ʜʥʘ, ʚʠʪʽʩʥʠʚ ʚʦʜʫ ʟ ʨʘʡʟʝʨʘ 
ʬʦʥʪʘʥʦʤ, ʱʦ ʟʜʽʡʥʷʚʩʷ ʚʠʱʝ ʙʫʨʦʚʦʾ ʚʠʰʢʠ, ʟʘʛʦʨʽʚʩʷ ʽ 
ʚʠʙʫʭʥʫʚ. 

ɿʘʛʘʣʦʤ, ʩʧʝʮʽʘʣʽʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʨʠʚʘʣʦʛʦ 
ʨʦʟʩʣʽʜʫʚʘʥʥ,̫ ʚʠʷʚʠʣʠ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʯʠʥʥʠʢʽʚ, ʱʦ 
ʧʨʠʟʚʝʣʠ ʜʦ ʘʚʘʨʽʾ. ɺʦʜʥʦʯʘʩ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ 
ʙʫʨʽʥʥʷ ʽ ʚʠʜʦʙʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʤʦʨʽ ʨʦʟʚʠʚʘʶʪʴʩʷ 
ʟʥʘʯʥʦ ʰʚʠʜʰʠʤʠ ʪʝʤʧʘʤʠ, ʥʽʞ ʟʘʩʦʙʠ ʙʝʟʧʝʢʠ ʽ ʪʝʭʥʽʢʠ 
ʣʽʢʚʽʜʘʮʽʾ ʪʘʢʠʭ ʤʘʩʰʪʘʙʥʠʭ ʘʚʘʨʽʡ. 

 
  

2.3.3 ɻʘʟʣʽʬʪʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 
 

ʗʢʱʦ ʧʽʜ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʷʢʽʡ-ʥʝʙʫʜʴ ʧʦʩʫʜʠʥʽ 
ʦʧʫʩʪʠʪʠ ʩʠʩʪʝʤʫ ʩʧʦʣʫʯʝʥʠʭ ʪʨʫʙʦʢ (ʨʠʩ. 2.17) ʽ ʚ ʪʨʫʙʢʫ 1 
ʥʘʛʥʽʪʘʪʠ ʛʘʟ (ʧʦʚʽʪʨʷ), ʪʦ ʨʽʜʠʥʘ ʚ ʥʽʡ ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ ʛʘʟʫ 
ʚʽʜʪʽʩʥʷʪʠʤʝʪʴʩʷ ʚʥʠʟ, ʧʝʨʝʪʽʢʘʶʯʠ ʚ ʧʦʩʫʜʠʥʫ ʽ ʚ ʪʨʫʙʢʫ 2. 
ɼʦʩʷʛʥʫʚʰʠ ʤʽʩʮʷ ʟôʻʜʥʘʥʥʷ ʪʨʫʙʦʢ ʧʦʚʽʪʨʷ, ʫ ʚʠʛʣʷʜʽ 
ʥʘʡʜʨʽʙʥʽʰʠʭ ʙʫʣʴʙʘʰʦʢ, ʧʦʩʪʫʧʘʪʠʤʝ ʚ ʪʨʫʙʢʫ 2, ʽ 
ʩʧʨʷʤʦʚʫʚʘʪʠʤʝʪʴʩʷ ʚʛʦʨʫ. ʇʽʜ ʯʘʩ ʨʫʭʫ ʚʛʦʨʫ ʙʫʣʴʙʘʰʢʠ 
ʧʦʚʽʪʨʷ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ ʦʙôʻʤʽ ʽ ʟʘʭʦʧʣʶʶʪʴ ʟʘ ʩʦʙʦʶ 
ʨʽʜʠʥʫ ʚ ʪʨʫʙʮʽ 2. ʇʨʠ ʧʦʩʪʽʡʥʦʤʫ ʜʦʣʠʚʘʥʥʽ ʚ ʧʦʩʫʜʠʥʫ 
ʨʽʜʠʥʠ ʟʟʦʚʥʽ, ʧʽʜʪʨʠʤʮʽ ʚ ʥʴʦʤʫ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʽ 
ʙʝʟʧʝʨʝʨʚʥʽʡ ʧʦʜʘʯʽ ʛʘʟʫ ʚ ʪʨʫʙʢʫ 1, ʛʘʟʦʨʽʜʠʥʥʘ ʩʫʤʽʰ 
ʚʠʣʠʚʘʪʠʤʝʪʴʩʷ ʟ ʪʨʫʙʢʠ 2. ʋ ʥʘʬʪʦʚʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ʤʦʞʥʘ 
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ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʧʦʜʽʙʥʽ ʦʧʠʩʘʥʠʤ: ʩʚʝʨʜʣʦʚʠʥʘ ï ʩʚʦʛʦ 
ʨʦʜʫ ʧʦʩʫʜʠʥʘ, ʚ ʷʢʫ ʤʦʞʝ ʧʦʩʪʽʡʥʦ ʧʦʩʪʫʧʘʪʠ ʨʽʜʠʥʘ ʟ 
ʧʣʘʩʪʘ. 

 

 
 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʟʦʚʦʛʦ ʧʽʜʡʦʤʥʠʢʘ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʩʧʫʩʢʘʶʪʴ ʅʂʊ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʬʦʥʪʘʥʥʽʡ 
ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʚʠʭ 
ʩʚʝʨʜʣʦʚʠʥ, ʧʨʠ ʷʢʦʤʫ ʧʽʜʡʦʤ ʨʽʜʠʥʠ ʟ ʧʣʘʩʪʘ ʥʘ ʧʦʚʝʨʭʥʶ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʠʩʥʝʥʠʤ ʛʘʟʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʛʘʟʣʽʬʪʥʠʤ 
(ʨʠʩ. 2.18). 

 

 
 

ʈʠʩʫʥʦʢ 2.18 ï ʉʭʝʤʘ ʛʘʟʣʽʬʪʥʦʛʦ ʧʽʜʡʦʤʥʠʢʘ 

ʈʠʩʫʥʦʢ 2.17 ï ɻʘʟʦʚʠʡ ʧʽʜʡʦʤʥʠʢ 
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ɯʥʦʜʽ ʨʦʙʦʯʠʤ ʘʛʝʥʪʦʤ ʜʣʷ ʛʘʟʦʚʦʛʦ ʧʽʜʡʦʤʥʠʢʘ 
ʩʣʫʞʠʪʴ ʛʘʟ ʟ ʛʘʟʦʚʠʭ ʧʣʘʩʪʽʚ ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. ɺ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʥʘʟʠʚʘʻʪʴʩʷ ʙʝʟʢʦʤʧʨʝʩʦʨʥʠʤ ʛʘʟʣʽʬʪʦʤ. 

ʇʝʨʝʚʘʛʘʤʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ, ʧʝʨʝʜ ʤʝʭʘʥʽʟʦʚʘʥʠʤʠ 
ʩʧʦʩʦʙʘʤʠ, ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ ʫ 
ʩʚʝʨʜʣʦʚʠʥʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 
ʧʨʠ ʟʥʘʯʥʦʤʫ ʛʘʟʦʚʦʤʫ ʯʠʥʥʠʢʫ ʽ ʧʨʦʩʪʦʪʘ ʢʝʨʫʚʘʥʥʷ 
ʧʨʦʮʝʩʦʤ ʚʠʜʦʙʫʚʘʥʥʷ ʽ ʡʦʛʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɺʽʜʦʤʽ ʜʚʘ ʦʩʥʦʚʥʽ ʚʘʨʽʘʥʪʠ ʛʘʟʣʽʬʪʫ ï ʥʝʧʝʨʝʨʚʥʠʡ ʽ 
ʧʝʨʽʦʜʠʯʥʠʡ. ʇʨʠ ʥʝʧʝʨʝʨʚʥʦʤʫ ʛʘʟʣʽʬʪʽ ʧʨʦʮʝʩ 
ʥʘʜʭʦʜʞʝʥʥʷ ʨʽʜʠʥʠ ʟ ʧʣʘʩʪʘ, ʾʾ ʨʫʭ ʧʽʜʡʦʤʥʦʶ ʢʦʣʦʥʦʶ ʽ 
ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
ʨʦʙʦʪʘ ʛʘʟʣʽʬʪʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʤʝʥʰʝʥʥʽ ʛʫʩʪʠʥʠ ʩʪʦʚʧʘ 
ʩʫʤʽʰʽ, ʱʦ ʧʽʜʽʡʤʘʻʪʴʩʷ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʧʣʠʚ ʥʘʬʪʠ ʟ ʧʣʘʩʪʘ, 
ʪʨʝʙʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘ ʚʠʙʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʝʚʥʠʡ ʪʠʩʢ. ʇʨʠ 
ʚʽʜʩʫʪʥʦʩʪʽ ʛʘʟʫ ʩʪʦʚʧ ʨʽʜʠʥʠ, ʷʢʠʡ ʟʨʽʚʥʦʚʘʞʫʻ ʮʝʡ ʪʠʩʢ, 
ʥʝ ʜʦʩʷʛʥʝ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ; ʜʝʛʘʟʘʮʽʷ ʩʪʦʚʧʘ ʨʽʜʠʥʠ 
ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʜʦ ʫʩʪʷ ʽ ʚʠʢʣʠʢʘʻ ʥʝʧʝʨʝʨʚʥʫ ʧʦʜʘʯʫ 
ʧʨʦʜʫʢʮʽʾ ʟ ʧʣʘʩʪʘ ʥʘ ʧʦʚʝʨʭʥʶ, ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ 
ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʥʘ ʚʠʙʦʾ. 

ʇʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʛʘʟʣʽʬʪʽ ʧʨʦʮʝʩ ʚʠʜʦʙʫʚʘʥʥʷ 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʽʦʜʫ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʨʽʜʠʥʠ ʚ ʧʽʜʡʦʤʥʽʡ 
ʢʦʣʦʥʽ (ʧʨʠʧʣʠʚ ʟ ʧʣʘʩʪʘ), ʽ ʧʝʨʽʦʜʫ ʧʦʜʘʯʽ ʾʾ ʥʘ ʧʦʚʝʨʭʥʶ ʟʘ 
ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ ʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ 
ʧʽʜʡʦʤʥʦʾ ʢʦʣʦʥʠ. ʏʘʩ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ʽ ʯʘʩ ʧʦʜʘʯʽ ʩʢʣʘʜʘʶʪʴ 
ʮʠʢʣ ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥʠ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʽ ʩʠʩʪʝʤʠ 
ʛʘʟʣʽʬʪʫ. ʆʜʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʨʽʦʜʠʯʥʠʡ ʛʘʟʣʽʬʪ ʽʟ 
ʟʚʠʯʘʡʥʦʶ ʧʽʜʡʦʤʥʦʶ ʢʦʣʦʥʦʶ ʪʨʫʙ, ʚ ʷʢʽʡ ʧʦʧʝʨʝʤʽʥʥʦ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʡʦʤ ʨʽʜʠʥʠ, ʽ ʾʾ ʚʠʢʠʜ ʥʘ ʧʦʚʝʨʭʥʶ. 

ɯʥʰʘ ʩʠʩʪʝʤʘ ï ʧʝʨʽʦʜʠʯʥʠʡ ʛʘʟʣʽʬʪ ʟ ʢʘʤʝʨʦʶ 
ʟʘʤʽʱʝʥʥʷ. ʂʘʤʝʨʘ ʟʘʤʽʱʝʥʥʷ, ʜʽʘʤʝʪʨ ʷʢʦʾ ʙʽʣʴʰʠʡ ʚʽʜ 
ʜʽʘʤʝʪʨʘ ʧʽʜʡʦʤʥʠʭ ʪʨʫʙ, ʜʦʟʚʦʣʷʻ ʝʢʩʧʣʫʘʪʫʚʘʪʠ 
ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ ʚ ʧʣʘʩʪʽ, ʢʦʣʠ ʥʘʢʦʧʠʯʝʥʠʡ 
ʩʪʦʚʧ ʨʽʜʠʥʠ ʚ ʧʽʜʡʦʤʥʽʡ ʢʦʣʦʥʽ ʥʝ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʦʾ 
ʚʠʩʦʪʠ. 

ɼʣʷ ʧʽʜʡʦʤʫ ʨʽʜʠʥʠ ʩʪʠʩʥʝʥʠʤ ʛʘʟʦʤ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 
ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʜʚʘ ʢʘʥʘʣʠ: 

- ʜʣʷ ʧʦʜʘʯʽ ʛʘʟʫ; 
- ʜʣʷ ʧʽʜʡʦʤʫ ʥʘ ʧʦʚʝʨʭʥʶ ʨʽʜʠʥʠ. 
ɿʘʣʝʞʥʦ ʚʽʜ ʯʠʩʣʘ ʨʷʜʽʚ ʪʨʫʙ, ʱʦ ʩʧʫʩʢʘʶʪʴʩʷ ʚ 

ʩʚʝʨʜʣʦʚʠʥʫ, ʾʭ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʥʘʧʨʷʤʫ ʨʫʭʫ 
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ʛʘʟʫ ʽ ʛʘʟʦʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʟʦʚʽ ʧʽʜʡʦʤʥʠʢʠ 
(ʛʘʟʣʽʬʪʠ) ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ ʩʠʩʪʝʤ. ʗʢʱʦ ʨʦʙʦʯʠʤ ʘʛʝʥʪʦʤ 
ʩʣʫʞʠʪʴ ʧʦʚʽʪʨʷ, ʩʠʩʪʝʤʫ ʥʘʟʠʚʘʶʪʴ ʧʦʚʽʪʨʷʥʠʤ 
ʧʽʜʡʦʤʥʠʢʦʤ ʘʙʦ ʝʨʣʽʬʪʦʤ. ɿʘ ʯʠʩʣʦʤ ʪʨʫʙ, ʷʢʽ 
ʩʧʫʩʢʘʶʪʴʩʷ, ʧʽʜʡʦʤʥʠʢʠ ʙʫʚʘʶʪʴ ʦʜʥʦʨʷʜʥʠʤʠ ʽ 
ʜʚʦʨʷʜʥʠʤʠ, ʘ ʟʘ ʥʘʧʨʷʤʦʤ ʥʘʛʥʽʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʘʛʝʥʪʘ 
ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʮʝʚʫ ʽ ʮʝʥʪʨʘʣʴʥʫ ʩʠʩʪʝʤʠ. ʋ ʢʽʣʴʮʝʚʦʤʫ 
ʦʜʥʦʨʷʜʥʦʤʫ ʧʽʜʡʦʤʥʠʢʫ (ʨʠʩ. 2.19, ʘ) ʩʪʠʩʥʝʥʠʡ ʛʘʟ 
ʥʘʛʥʽʪʘʻʪʴʩʷ ʫ ʧʨʦʩʪʽʨ ʤʽʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ ʽ 
ʅʂʊ, ʘ ʛʘʟʦʥʘʬʪʦʚʘ ʩʫʤʽʰ ʧʽʜʥʽʤʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ 
ʢʦʣʦʥʦʶ ʅʂʊ. ʋ ʦʜʥʦʨʷʜʥʦʤʫ ʧʽʜʡʦʤʥʠʢʫ ʮʝʥʪʨʘʣʴʥʦʾ 
ʩʠʩʪʝʤʠ ʨʦʙʦʯʠʡ ʘʛʝʥʪ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʅʂʊ, ʘ ʛʘʟʦʥʘʬʪʦʚʘ 
ʩʫʤʽʰ ʧʽʜʥʽʤʘʻʪʴʩʷ ʧʨʦʩʪʦʨʦʤ ʟʘ ʅʂʊ (ʨʠʩ. 2.19, ʙ). 
ɼʚʦʨʷʜʥʽ ʧʽʜʡʦʤʥʠʢʠ ʢʽʣʴʮʝʚʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 
2.19, ʚ ʽ ʛ. ʉʪʠʩʥʝʥʠʡ ʛʘʟ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʩʚʝʨʜʣʦʚʠʥʫ ʢʨʽʟʴ 
ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ ʤʽʞ ʟʦʚʥʽʰʥʽʤ ʽ ʚʥʫʪʨʽʰʥʽʤ ʨʷʜʘʤʠ ʅʂʊ, 
ʘ ʛʘʟʦʨʽʜʠʥʥʘ ʩʫʤʽʰ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤʠ ʪʨʫʙʘʤʠ. ʅʘ 
ʨʠʩ. 2.19, ʛ ʟʦʙʨʘʞʝʥʠʡ ʩʪʫʧʽʥʯʘʩʪʠʡ ʚʘʨʽʘʥʪ ʜʚʦʨʷʜʥʦʛʦ 
ʧʽʜʡʦʤʥʠʢʘ, ʚ ʷʢʦʤʫ ʟʦʚʥʽʰʥʽʡ ʨʷʜ ʩʢʣʘʜʝʥʠʡ ʟ ʪʨʫʙ ʨʽʟʥʠʭ 
ʜʽʘʤʝʪʨʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʪʨʫʙ. ʅʘ ʫʩʪʽ 
ʛʘʟʣʽʬʪʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʘʨʤʘʪʫʨʫ, ʷʢʘ 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʪʠʭ ʞʝ ʮʽʣʝʡ, ʱʦ ʽ ʘʨʤʘʪʫʨʘ ʥʘ ʬʦʥʪʘʥʥʠʭ 
ʩʚʝʨʜʣʦʚʠʥʘʭ, ʪʦʙʪʦ ʜʣʷ ʧʽʜʚʽʩʢʠ ʩʧʫʱʝʥʠʭ ʚ ʩʚʝʨʜʣʦʚʠʥʫ 
ʪʨʫʙ, ʛʝʨʤʝʪʠʟʘʮʽʾ ʧʨʦʩʪʦʨʽʚ ʤʽʞ ʪʨʫʙʘʤʠ, ʩʧʨʷʤʫʚʘʥʥʷ 
ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ʚʠʢʠʜʥʫ ʣʽʥʽʶ, ʘ ʩʪʠʩʥʝʥʦʛʦ ʛʘʟʫ ʚ 
ʩʚʝʨʜʣʦʚʠʥʫ. 

 
         ʘ                 ʙ               ʚ                   ʛ 
ʈʠʩʫʥʦʢ 2.19 ï ʉʠʩʪʝʤʠ ʛʘʟʦʚʠʭ ʧʽʜʡʦʤʥʠʢʽʚ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʫʩʢʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʩʚʝʨʜʣʦʚʠʥ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʣʽʢʚʽʜʘʮʽʻʶ 
ʫʩʢʣʘʜʥʝʥʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ 
ʦʙʚôʷʟʫʶʪʴ ʟ ʚʠʢʠʜʥʠʤʠ ʣʽʥʽʷʤʠ, ʘ ʧʦʚʽʪʨʷ ï ʛʘʟʦʧʨʦʚʦʜʦʤ. 
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ʅʘʡʧʨʦʩʪʽʰʝ ʦʙʚôʷʟʫʚʘʥʥʷ ʫʩʪʴʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
ʛʘʟʣʽʬʪʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩ. 2.20. ʇʝʨʝʢʨʠʪʪʷʤ 
ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʫʚʦʢ ʩʪʠʩʥʝʥʠʡ ʛʘʟ ʧʨʷʤʫʻ ʘʙʦ ʚ ʧʽʜʽʡʤʘʣʴʥʽ 
ʪʨʫʙʠ, ʘʙʦ ʚ ʢʽʣʴʮʝʚʠʡ ʧʨʦʩʪʽʨ ʤʽʞ ʪʨʫʙʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ 
ʨʷʜʫ ʽ ʧʽʜʡʦʤʥʠʤʠ ʪʨʫʙʘʤʠ. 

ʇʨʦʮʝʩ ʧʫʩʢʫ ʛʘʟʣʽʬʪʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 
ʧʦʣʷʛʘʻ ʫ ʚʠʪʽʩʥʝʥʥʽ ʨʽʜʠʥʠ ʧʦʚʽʪʨʷʤ (ʛʘʟʦʤ) ʟ ʪʨʫʙ 
ʟʦʚʥʽʰʥʴʦʛʦ ʨʷʜʫ, ʽ ʧʽʜʚʝʜʝʥʥʽ ʧʦʚʽʪʨʷ ʜʦ ʥʠʞʥʴʦʛʦ ʢʽʥʮʷ 
ʧʽʜʽʡʤʘʣʴʥʠʭ ʪʨʫʙ, ʘʙʦ ʜʦ ʨʦʙʦʯʦʛʦ ʦʪʚʦʨʫ ʥʘ ʮʠʭ ʪʨʫʙʘʭ 
(ʜʣʷ ʜʝʛʘʟʘʮʽʾ ʩʪʦʚʧʘ ʨʽʜʠʥʠ ʚ ʥʠʭ). ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʧʨʠ 
ʧʫʩʢʫ ʛʘʟʣʽʬʪʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ (ʧʫʩʢʦʚʠʡ 
ʪʠʩʢ) ʙʫʜʝ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʨʽʜʠʥʘ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 
ʚʽʜʪʽʩʥʠʪʴʩʷ ʩʪʠʩʥʝʥʠʤ ʛʘʟʦʤ ʜʦ ʤʽʩʮʷ ʚʚʝʜʝʥʥʷ ʡʦʛʦ ʚ 
ʧʽʜʡʦʤʥʽ ʪʨʫʙʠ. ʎʝʡ ʪʠʩʢ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ, ʟʘʣʝʞʥʦ ʚʽʜ 
ʩʠʩʪʝʤʠ ʛʘʟʣʽʬʪʫ, ʛʣʠʙʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ, ʩʪʘʪʠʯʥʦʛʦ ʨʽʚʥʷ 
ʨʽʜʠʥʠ ʚ ʥʽʡ, ʘ ʪʘʢʦʞ ʚʽʜ ʛʫʩʪʠʥʠ ʨʽʜʠʥʠ ʽ ʽʥʰʠʭ ʫʤʦʚ. 
ʅʘʡʚʠʱʠʡ ʧʫʩʢʦʚʠʡ ʪʠʩʢ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʦʜʥʦʨʷʜʥʦʤʫ ʣʽʬʪʽ 
ʢʽʣʴʮʝʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʧʦʜʘʯʽ ʛʘʟʫ ʚ ʅʂʊ ʢʨʽʟʴ ʾʭ ʙʘʰʤʘʢ. 

ɿʘ ʧʝʚʥʠʭ ʫʤʦʚ (ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʚ ʜʽʘʤʝʪʨʘʭ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʽ ʧʽʜʡʦʤʥʠʭ ʪʨʫʙ, ʚʝʣʠʢʘ ʛʣʠʙʠʥʘ 
ʩʚʝʨʜʣʦʚʠʥʠ, ʥʝʚʠʩʦʢʠʡ ʩʪʦʚʧ ʨʽʜʠʥʠ ʜʦ ʩʪʘʪʠʯʥʦʛʦ ʨʽʚʥʷ), 
ʧʫʩʢʦʚʠʡ ʪʠʩʢ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʨʽʜʠʥʠ 
ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʚ ʪʦʯʮʽ ʚʚʦʜʫ ʛʘʟʫ ʚ ʧʽʜʽʡʤʘʣʴʥʽ ʪʨʫʙʠ, ʪʦʙʪʦ 

gLp r=ʧʫʩʢ ,                                (2.4) 

ʜʝ ʨʧʫʩʢ ï ʧʫʩʢʦʚʠʡ ʪʠʩʢ; 
    L ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʫʩʪʷ ʜʦ ʤʽʩʮʷ ʚʚʦʜʫ ʛʘʟʫ ʚ ʅʂʊ; 
ɟ ï ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ; 
g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ. 

ʈʠʩʫʥʦʢ 2.20 ï ʉʭʝʤʘ 
ʦʙʚôʷʟʫʚʘʥʥʷ ʫʩʪʷ ʛʘʟʣʽʬʪʥʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ 
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ʉʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʛʘʟʣʽʬʪʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ˇʨʫʥ-
ʪʫʻʪʴʩʷ ʥʘ ʦʜʥʦʨʷʜʥʠʭ ʣʽʬʪʘʭ ʢʽʣʴʮʝʚʦʾ ʩʠʩʪʝʤʠ, 
ʦʙʣʘʜʥʘʥʠʭ ʧʫʩʢʦʚʠʤʠ ʽ ʨʦʙʦʯʠʤʠ ʢʣʘʧʘʥʘʤʠ ʽ ʧʘʢʝʨʦʤ ʥʘ 
ʢʽʥʮʽ ʧʽʜʡʦʤʥʠʭ ʪʨʫʙ (ʨʠʩ. 2.21). ʇʨʠʟʥʘʯʝʥʥʷ ʧʘʢʝʨʘ ï 
ʨʦʟôʻʜʥʫʚʘʥʥʷ ʚʠʙʽʡʥʦʾ ʟʦʥʠ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ ʟʘʪʨʫʙʥʦʛʦ 
ʧʨʦʩʪʦʨʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʢʽʡʥʽʰʦʾ (ʙʝʟ ʧʫʣʴʩʘʮʽʾ) 
ʨʦʙʦʪʠ ʩʚʝʨʜʣʦʚʠʥʠ. 

 

 
 

 
ʂʣʘʧʘʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʚ ʩʢʣʘʜʽ ʛʘʟʣʽʬʪʥʦʾ 

ʢʦʤʧʦʥʦʚʢʠ, ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʛʘʟʫ, ʟʘ ʨʘʭʫʥʦʢ 
ʝʥʝʨʛʽʾ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʡʦʤ ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʨʽʜʠʥʠ ʟ 
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʜʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʫ ʚʩʽʭ 
ʢʦʤʧʦʥʦʚʢʘʭ, ʚ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʥʽ ʢʘʤʝʨʠ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʧʘʥʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʙʦ ʧʨʠʧʠʥʷʻʪʴʩʷ 
ʟʚôʷʟʦʢ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʧʨʦʩʪʦʨʦʤ ʧʽʜʡʦʤʥʠʭ 
ʪʨʫʙ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʢʣʘʧʘʥʠ ʨʽʟʥʠʭ 
ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʷʢʠʭ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʜʽʾ 

ʈʠʩʫʥʦʢ 2.21 ï ʉʭʝʤʘ ʛʘʟʣʽʬʪʫ ʽʟ 
ʟʘʥʫʨʝʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʽ ʧʘʢʝʨʦʤ: 

1 ï ʣʽʥʽʷ ʟʘʢʘʯʫʚʘʥʥʷ ʛʘʟʫ;  
2 ï ʚʠʭʽʜʥʘ ʣʽʥʽʷ; 3 ï ʢʠʰʝʥʷ 

ʩʚʝʨʜʣʦʚʠʥʥʦʾ ʛʘʟʣʽʬʪʥʦʾ ʢʘʤʝʨʠ ʟ 
ʢʣʘʧʘʥʦʤ; 4 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ 
ʧʘʢʝʨ; 5 ï ʨʽʜʠʥʘ ʦʩʚʦʻʥʥ ̫


