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ɺʉʊʋʇ 

 

ɺ ʦʩʥʦʚʫ ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʧʦʢʣʘʜʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ 

ɸ.ɺ. ʆʣʝʢʩʽʻʥʢʦ, ɯ.ʆ. ʂʦʚʘʣʴʯʫʢʘ, ɯ.ʆ. ʄʘʨʫʰʢʽʥʘ, ʖ.ʌ. ʄʠʩʥʠʢʘ, 

ɹ.ɯ. ʆʣʝʢʩʽʚʘ, ɺ.ɯ. ʇʘʚʣʦʚʘ, ɼ.ʇ. ʈʝʟʚʦʛʦ, ɺ.ɺ. ʐʝʚʯʫʢʘ. 

ʄʝʪʘ ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ï ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʫ-ʛʝʦʣʦʛʫ ʟʨʦʙʠ-

ʪʠ ʧʝʨʰʽ ʩʘʤʦʩʪʽʡʥʽ ʢʨʦʢʠ ʚ ʩʪʨʫʢʪʫʨʥʽʡ ʛʝʦʣʦʛʽʾ ʪʘ ʛʝʦʣʦʛʽʯʥʦʤʫ 

ʢʘʨʪʫʚʘʥʥʽ. ʄʘʪʝʨʽʘʣ ʚʠʢʣʘʜʝʥʦ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʧʦʩʦʙʽʚ ʦʧʨʘʮʶ-

ʚʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʛʝʦʣʦʛʽʾ ï ʛʝʦʣʦʛʽʯʥʘ ʧʣʦʱʠʥʘ, ʣʽʥʽʷ ʧʘʜʽʥʥʷ, ʣʽʥʽʷ ʧʨʦʩʪʷʛʘʥʥʷ ʜʦ 

ʧʨʦʩʪʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ï ʤʦʥʦʢʣʽʥʘʣʽ, ʩʢʣʘʜʢʠ, ʨʦʟʣʦʤʠ. 

ɿʘʚʜʘʥʥʷ ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ï ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ 

ʢʫʨʩ ʩʪʨʫʢʪʫʨʥʘ ʛʝʦʣʦʛʽʷ ʪʘ ʛʝʦʢʘʨʪʫʚʘʥʥʷ, ʦʩʥʦʚʘʤ ʯʠʪʘʥʥʷ ʪʘ ʧʦ-

ʙʫʜʦʚʠ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ, ʨʦʟʚʠʥʫʪʠ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ, ʜʦʧʦ-

ʤʦʛʪʠ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ ʢʫʨʩʫ, ʧʽʜʛʦ-

ʪʫʚʘʪʠ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʟ ʛʝʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʫʚʘʥʥʷ. 

ʂʦʞʥʠʡ ʨʦʟʜʽʣ ʧʦʩʽʙʥʠʢʘ ʤʽʩʪʠʪʴ ʨʦʙʦʪʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ, ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʢʫʨʩʫ, ʻ 

ʦʙʦʚôʷʟʢʦʚʠʤ. 
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1. ʆʇɽʈɸʎɯɰ ɿ ɻɽʆʃʆɻɯʏʅʀʄʀ ʇʆɺɽʈʍʅʗʄʀ 

 

ʂʦʞʥʘ ʜʽʣʷʥʢʘ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (ʧʦʢʨʽʚʣʷ ʪʘ ʧʽʜʦʰʚʘ 

ʰʘʨʫ, ʧʦʚʝʨʭʥʷ ʥʝʟʛʽʜʥʦʩʪʽ, ʢʦʥʪʘʢʪ ʽʥʪʨʫʟʠʚʥʦʛʦ ʪʽʣʘ, ʟʤʽʱʫʚʘʯ 

ʨʦʟʣʦʤʫ), ʤʦʞʝ ʙʫʪʠ ʦʪʦʪʦʞʥʝʥʘ ʥʘ ʧʝʚʥʽʡ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʟ 

ʧʣʦʱʠʥʦʶ, ʦʨʽʻʥʪʫʚʘʥʥ ̫ ʚ ʧʨʦʩʪʦʨʽ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ. ɺ ʮʝ ʧʦʥʷʪʪʷ ʚʭʦʜʠʪʴ ʣʽʥʽʷ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʣʽʥʽʷ ʧʘʜʽʥʥʷ ʪʘ ʢʫʪ ʧʘʜʽʥʥʷ. ʅʘʧʨʷʤʢʠ ʧʝʨʰʠʭ ʜʚʦʭ 

ʣʽʥʽʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʘʟʠʤʫʪʘʤʠ. 

ɸʟʠʤʫʪʦʤ ʟʘʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʘʚʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ ʤʽʞ ʧʽʚʥʽʯʥʠʤ ʥʘʧʨʷʤʢʦʤ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʤʝʨʠʜʽʘʥʫ ʪʘ ʰʫʢʘʥʠʤ ʥʘʧʨʷʤʢʦʤ, ʪʦʙʪʦ ʮʝ ʧʨʘʚʠʡ ʢʫʪ ʤʽʞ 

ʧʨʦʝʢʮʽʷʤʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ʤʝʨʠʜʽʘʥʫ ʪʘ ʰʫʢʘʥʦʛʦ 

ʥʘʧʨʷʤʢʫ (ʣʽʥʽʾ ʭʦʜʫ, ʣʽʥʽʾ ʧʘʜʽʥʥʷ ʪʘ ʽʥ.). 

ʃʽʥʽʷ ʧʨʦʩʪʷʛʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ï ʮʝ ʣʽʥʽʷ 

ʧʝʨʝʪʠʥʫ ʮʽʻʾ ʧʦʚʝʨʭʥʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ (ʨʠʩ. 1.1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʜʴ-ʷʢʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʷ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʥʘ 

ʛʝʦʣʦʛʽʯʥʽʡ ʧʦʚʝʨʭʥʽ, ʻ ʣʽʥʽʻʶ ʧʨʦʩʪʷʛʘʥʥʷ. ʇʦʣʦʞʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ 

ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʟʠʤʫʪʘʤʠ ʦʙʦʭ ʾʾ ʢʽʥʮʽʚ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ 180Á. 
 

 
 

ʈʠʩ. 1.1 ɽʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. p ï ʛʝʦʣʦʛʽʯʥʘ 

ʧʣʦʱʠʥʘ, m ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʘ, n ï ʚʝʨʪʠʢʘʣʴʥʘ ʧʣʦʱʠʥʘ. 

ʆɸ/ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. Ï ɸʆɸ/ ï ʢʫʪ ʧʘʜʽʥʥʷ. 
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ʃʽʥʽʻʶ ʧʘʜʽʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ 

ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʽ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʙʽʢ ʾʾ ʥʘʭʠʣʫ. ʎʷ ʣʽʥʽʷ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʪʠʥʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚʝʨʪʠʢʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ, ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦʶ ʜʦ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ (ʨʠʩ. 1.1). ʃʽʥʽʷ ʧʘʜʽʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʟʠʤʫʪʦʤ ʣʠʰʝ ʦʜʥʦʛʦ ʩʚʦʛʦ ʢʽʥʮʷ, ʥʘʧʨʘʚʣʝʥʦʛʦ 

ʚʥʠʟ. 

ʂʫʪ ʧʘʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ï ʮʝ ʢʫʪ ʤʽʞ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ 

ʪʘ ʾʾ ʧʨʦʝʢʮʽʻʶ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ (ʨʠʩ 1.1). ɺʽʥ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0ï90Á ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʢʣʠʥʦʤʝʪʨʦʤ ʛʽʨʥʠʯʦʛʦ 

ʢʦʤʧʘʩʫ ʘʙʦ ʪʨʘʥʩʧʦʨʪʠʨʦʤ ʥʘ ʧʨʦʬʽʣʽ. 

ɿʘʧʠʩ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʫ ʧʦʚʥʽʡ ʬʦʨʤʽ ʚʠʛʣʷʜʘʻ ʪʘʢ: 

 

ɸʟ. ʧʨʦʩʪʷʛʘʥʥʷ ʇʥʉ - 45Á  ï ʇʜɿ - 225Á 

ɸʟ. ʧʘʜʽʥʥʷ ʇʜʉ - 135Á 

ʂʫʪ ʧʘʜʽʥʥʷ Ï 45Á 

 

ʆʩʢʽʣʴʢʠ ʣʽʥʽʷ ʧʨʦʩʪʷʛʘʥʥʷ ʟʘʚʞʜʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʣʽʥʽʾ 

ʧʘʜʽʥʥʷ, ʪʦ ʩʢʦʨʦʯʝʥʠʡ ʚʘʨʽʘʥʪ ʟʘʧʠʩʫ ʤʦʞʝ ʙʫʪʠ ʪʘʢʠʤ: 

 

ɸʟ. ʧʘʜ. ʇʜʉ ï 135Á Ï 45Á 

 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʩʣʦʚʦ "ʣʽʥʽʷ" ʯʘʩʪʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʽ 

ʛʦʚʦʨʠʪʴʩʷ ʧʨʦʩʪʦ: "ʧʨʦʩʪʷʛʘʥʥʷ", "ʧʘʜʽʥʥʷ" ʪʘ "ʢʫʪ ʧʘʜʽʥʥʷ". 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʨʘʟ "ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ", ʷʢʠʡ ʚʢʘʟʫʻ, 

ʱʦ ʧʨʦʭʦʜʢʘ ʛʽʨʥʠʯʦʾ ʚʠʨʦʙʢʠ, ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʰʨʫʪʫ ʯʠ ʧʦʙʫʜʦʚʘ 

ʧʨʦʬʽʣʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ 

ʰʘʨʽʚ. ɺʩʷʢʠʡ ʽʥʰʠʡ ʥʘʧʨʷʤ ʚʚʘʞʘʻʪʴʩʷ "ʢʦʩʠʤ". 

ʊʨʠʢʫʪʥʠʢ, ʫʪʚʦʨʝʥʠʡ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ, ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʨʦʝʢʮʽʻʶ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʣʽʥʽʻʶ, ʥʘʟʠʚʘʶʪʴ ʪʨʠʢʫʪʥʠʢʦʤ 

ʧʘʜʽʥʥʷ. ʎʝ ʧʦʥʷʪʪʷ ʟʨʫʯʥʝ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʦʙʫʜʦʚ. 

ʃʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ, ʧʨʦʚʝʜʝʥʽ 

ʥʘ ʧʝʚʥʽʡ ʚʠʩʦʪʽ, ʥʘʟʠʚʘʶʪʴʩʷ ʽʟʦʛʠʧʩʘʤʠ ʮʽʻʾ ʧʦʚʝʨʭʥʽ, ʘ ʫ ʚʠʧʘʜʢʫ 

ʟ ʧʦʚʝʨʭʥʝʶ ʰʘʨʫ ï ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ. ʗʢ ʧʨʘʚʠʣʦ, ʚʦʥʠ ʧʨʦʚʦ-

ʜʷʪʴʩʷ ʯʝʨʝʟ ʨʽʚʥʽ ʧʨʦʤʽʞʢʠ. ʅʘʡʤʝʥʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʦʝʢʮʽʷʤʠ 

ʽʟʦʛʽʧʩ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ (ʢʘʨʪʫ, ʧʣʘʥ) ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʘʢʣʘʜʘʥʥʷʤ ʩʪʨʘʪʦʽʟʦʛʽʧʩ. 
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1.1. ɺʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʧʦ ʪʨʴʦʭ ʪʦʯʢʘʭ 

 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʦʜʽʙʥʘ ʟʘʜʘʯʘ ʚʠʥʠʢʘʻ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ 

(ʧʦʢʨʽʚʣʽ ʯʠ ʧʽʜʦʰʚʠ ʧʣʘʩʪʘ) ʧʦ ʜʘʥʠʭ ʙʫʨʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʯʠ ʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʣʦʞʝʥʥʷ ʪʨʴʦʭ ʪʦʯʦʢ ʧʦʚʝʨʭʥʽ, ʱʦ ʥʝ ʣʝʞʘʪʴ ʥʘ 

ʦʜʥʽʡ ʧʨʷʤʽʡ, ʧʦʟʥʘʯʝʥʝ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ. ʄʽʩʮʝ 

ʟʥʘʭʦʜʞʝʥʥʷ ʟʘʜʘʥʠʭ ʪʦʯʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

ɿʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ, ʚ 

ʢʦʪʨʽʡ (ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʙʣʠʞʝʥʥʷ ʤʝʨʠʜʽʘʥʽʚ) ʚʽʩʴ X ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʧʨʷʤʢʫ ʧʽʚʥʽʯ-ʧʽʚʜʝʥʴ, ʚʽʩʴ Y ï ʥʘʧʨʷʤʢʫ ʩʭʽʜ-ʟʘʭʽʜ, ʘ ʚʽʩʴ Z 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʩʦʪʥʝ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, ʾʾ 

ʘʣʴʪʠʪʫʜʫ. 

ʉʣʽʜ ʥʘʛʘʜʘʪʠ, ʱʦ ʚ ʩʠʩʪʝʤʽ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʦʨʜʠʥʘʪ ʟʘ ʚʽʩʴ Y 

ʙʝʨʝʪʴʩʷ ʧʨʦʝʢʮʽʷ ʝʢʚʘʪʦʨʘ, ʟʘ ʚʽʩʴ ʍ ï ʧʨʦʝʢʮʽʷ ʦʩʴʦʚʦʛʦ 

ʤʝʨʠʜʽʘʥʫ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʥʠʭ ʟʥʘʯʝʥʴ ʚʩʽʭ 

ʦʨʜʠʥʘʪ ʫ ʤʝʞʘʭ ʟʦʥʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʦʩʴʦʚʦʛʦ 

ʤʝʨʠʜʽʘʥʫ ʟ ʝʢʚʘʪʦʨʦʤ ʫʤʦʚʥʦ ʚʚʘʞʘʶʪʴʩʷ: ʍ0=0; Y0= +500 ʢʤ. 

ʆʩʢʽʣʴʢʠ ʯʠʩʣʦ, ʷʢʝ ʧʦʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ ʦʨʜʠʥʘʪ, ʥʘ ʦʜʠʥ ʟʥʘʢ 

ʤʝʥʰʝ ʚʽʜ ʟʥʘʯʝʥʴ ʘʙʩʮʠʩ, ʪʦ ʫʤʦʚʠʣʠʩʴ ʥʘ ʤʽʩʮʽ ʪʠʩʷʯ ʢʽʣʦʤʝʪʨʽʚ ʫ 

ʟʥʘʯʝʥʥʷʭ ʦʨʜʠʥʘʪ ʜʦʧʠʩʫʚʘʪʠ ʥʦʤʝʨ ʟʦʥʠ, ʚ ʷʢʽʡ ʧʝʨʝʙʫʚʘʻ ʜʘʥʘ 

ʪʦʯʢʘ. 

ʇʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʟʘʜʘʯʽ ʧʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 

ʘʣʴʪʠʪʫʜʫ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʦʚʝʨʭʥʽ ʰʘʨʫ ʩʚʝʨʜʣʦʚʠʥʦʶ (Z)h 

ʚʠʨʘʭʦʚʫʶʪʴ ʷʢ ʨʽʟʥʠʮʶ ʘʙʩʦʣʶʪʥʦʾ ʚʠʩʦʪʠ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ (Zʛ) 

ʪʘ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʮʽʡ ʩʚʝʨʜʣʦʚʠʥʽ (h). 

ʅʘʧʨʠʢʣʘʜ, ʧʦʢʨʽʚʣʷ ʰʘʨʫ ʚʫʛʽʣʣʷ ʧʝʨʝʪʷʪʘ ʪʨʴʦʤʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ɸ,ɺ,ʉ (ʨʠʩ. 1.2) 

ʍʽʜ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ (ʨʠʩ. 1.3): 

1. ɺʠʙʨʘʚʰʠ ʧʦʧʝʨʝʜʥʴʦ ʤʘʩʰʪʘʙ, ʧʨʦʝʢʮʽʾ ʦʙʯʠʩʣʝʥʠʭ ʪʦ-

ʯʦʢ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʥʦʩʷʪʴ ʥʘ ʧʣʘʥ ʧʦ ʢʦʦʨʜʠʥʘʪʘʭ ʍ ʪʘ Y. 

ɸʣʴʪʠʪʫʜʠ ʪʦʯʦʢ ʧʽʜʧʠʩʫʶʪʴ ʚ ʘʙʩʦʣʶʪʥʠʭ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʥʷʭ. 

2. ɺʠʟʥʘʯʘʶʪʴ ʦʨʽʻʥʪʘʮʽʶ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ ʧʨʷʤʦʶ ʣʽʥʽʻʶ ʟôʻʜʥʫʶʪʴ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦ-

ʛʦ (ɸ = 500) ʪʘ ʤʽʥʽʤʘʣʴʥʦʛʦ (ʉ = ï 400) ʛʽʧʩʦʤʝʪʨʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘ 

ʧʦʢʨʽʚʣʽ ʰʘʨʫ. ʅʘ ʣʽʥʽʾ ɸʉ ʤʝʪʦʜʦʤ ʽʥʪʝʨʧʦʣʷʮʽʾ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʣʦʞʝʥʥʷ ʜʝʷʢʦʾ ʪʦʯʢʠ D ʚʠʩʦʪʘ ʷʢʦʾ ʜʦʨʽʚʥʶʻ ʚʠʩʦʪʽ ʪʨʝʪʴʦʾ 

ʟʘʜʘʥʦʾ ʪʦʯʢʠ (ɺ). ʆʯʝʚʠʜʥʦ, ʣʽʥʽʷ ɺD ʱʦ ʟ'ʻʜʥʫʻ ʦʜʥʘʢʦʚʽ ʚʠʩʦʪʥʽ 

ʚʽʜʤʽʪʢʠ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʧʦʚʝʨʭʥʽ, ʙʫʜʝ ʣʽʥʽʻʶ ʧʨʦʩʪʷʛʘʥʥʷ ʮʽʻʾ 
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ʧʦʚʝʨʭʥʽ. ɸʟʠʤʫʪ ʧʨʦʩʪʷʛʘʥʥʷ ʚʠʤʽʨʶʶʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʤ ʷʢ 

ʧʨʘʚʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʢʫʪ (ɔ) ʤʽʞ ʥʘʧʨʷʤʢʦʤ ʥʘ ʧʽʚʥʽʯ (ʚʽʩʴ ʍ) ʪʘ 

ʣʽʥʽʻʶ ʧʨʦʩʪʷʛʘʥʥʷ (ɺD). 

3. ɺʽʜ ʪʦʯʢʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʠʩʦʪʥʦʶ 

ʚʽʜʤʽʪʢʦʶ (ɸ) ʩʪʘʚʣʷʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ. ʆʪ-

ʨʠʤʘʥʘ ʣʽʥʽʷ ɸɽ ʻ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. ʅʘʧʨʷʤ 

ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʧʦʢʘʟʫʚʘʪʠʤʝ ʚʝʢʪʦʨ, ʧʨʦʚʝʜʝʥʠʡ ʚʽʜ ʪʦʯʢʠ ʟ 

ʙʽʣʴʰʦʶ ʜʦ ʪʦʯʢʠ ʟ ʤʝʥʰʦʶ ʘʣʴʪʠʪʫʜʦʶ (ɸŸɽ). ɸʟʠʤʫʪ ʧʘʜʽʥʥʷ 

ʧʦʚʝʨʭʥʽ ʚʠʤʽʨʶʶʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʤ (ʢʫʪ ű). 

 

 
 

ʈʠʩ. 1.2 
 

 

ʉ
ʚ
ʝ
ʨ
ʜ
ʣ
ʦ
ʚ
ʠ
ʥ
ʘ

 ʂʦʦʨʜʠʥʘʪʠ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ 
ɻʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥ-

ʥʷ ʛʝʦʣ. 

ʧʦʚʝʨʭ. ʚ 

ʩʚʝʨʜʣ. h, 

(ʤ) 

ɸʣʴʪ. 

ʛʝʦʣ. 

ʧʦʚʝʨ-

ʭʥʽ ʚ 

ʩʚʝʨʜʣ. 

Zʛ ï h = 

Z  h(ʤ) 

X, ʢʤ Y, ʢʤ Zʛ, ʤ 

ɸ 4875,000 5498,250 560 60 +500 

ɺ 4873,500 5502,000 430 630 -200 

ʉ 4872,500 5502,000 410 810 -400 
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ʈʠʩ. 1.3 
 

4. ɺʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʘʜʽʥʥʷ ʧʦʚʝʨʭʥʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʙʫʜʦʚʠ 

ʪʨʠʢʫʪʥʠʢʘ ʧʘʜʽʥʥʷ, ʫʪʚʦʨʝʥʦʛʦ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ, ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʨʦʝʢʮʽʻʶ ʪʘ ʚʽʜʨʽʟʢʦʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʚʠʱʝʥʥʷ ʪʦʯʢʠ ɸ 

ʥʘʜ ʪʦʯʢʦʶ ɽ. ɿ ʪʦʯʢʠ ɸ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʧʘʜʽʥʥʷ ɸɽ ʪʘ ʚʽʜʢʣʘʜʘʶʪʴ ʥʘ ʥʴʦʤʫ ʚ ʤʘʩʰ-

ʪʘʙʽ ʧʣʘʥʫ ʨʽʟʥʠʮʶ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ ʪʦʯʦʢ ɸ ʽ ɽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʥʘʭʦʜʷʪʴ ʪʦʯʢʫ ɸ' , ʷʢʫ ʧʦʪʽʤ ʟ'ʻʜʥʫʶʪʴ ʟ ʪʦʯʢʦʶ ɽ. ʐʫʢʘʥʠʡ ʢʫʪ 

ʧʘʜʽʥʥʷ ʧʦʚʝʨʭʥʽ ʚʠʤʽʨʶʶʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʤ (ɸɽɸ' = Ŭ). ɺʽʜʨʽʟʦʢ, 

ʨʽʚʥʠʡ ɸɸ', ʤʦʞʥʘ ʚʽʜʢʣʘʩʪʠ ʽ ʥʘ ʣʽʥʽʾ Dɽ. 

ʇʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʟʘʜʘʯʽ ʧʦ ʥʘʭʠʣʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ 

(ʨʠʩ. 1.4) ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʚʠʨʘʭʫʚʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ 

ʧʝʨʝʪʠʥʫ ʰʘʨʫ ʩʚʝʨʜʣʦʚʠʥʘʤʠ. ʇʨʦʝʢʮʽʷ ʟʘʙʦʶ ʥʘʭʠʣʝʥʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʧʣʘʥʽ ʙʫʜʝ ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʾʾ ʛʠʨʣʘ ʥʘ ʚʝʣʠʯʠʥʫ hcosɜ 

ʧʦ ʘʟʠʤʫʪʫ ʥʘʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʠ. ɸʣʴʪʠʪʫʜʘ ʟʘʙʦʶ ʩʚʝʨʜʣʦʚʠʥʠ 

Z  h= Zʛ ï hsinɜ. ʇʦʜʘʣʴʰʝ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʘʥʘʣʦʛʽʯʥʝ ʦʧʠʩʘʥʦʤʫ. 
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ʈʠʩ. 1.4 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʘ) ɺʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʘ, ʷʢʱʦ ʡʦʛʦ ʧʦʢʨʽʚʣʷ 

ʟʫʩʪʨʽʥʫʪʘ ʚ ʧʫʥʢʪʘʭ, ʧʦʢʘʟʘʥʠʭ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ (ʜʦʜʘʪʦʢ 1): 

 

ˉ 

ʟʘʜʘʯʽ 

ʊʦʯʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʧʦʢʨʽʚʣʽ 

ʰʘʨʫ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʩʚʝʨʜʣʦʚʠʥʽ, ʤ 

ɸ ɺ ʉ ɸ ɺ ʉ 

1 18 19 25 0 0 0 

2 10 13 15 30 10 0 

3 9 13 20 20 600 160 

4 5 6 10 55 0 40 

5 6 9 15 20 190 210 

6 9 13 14 220 360 40 

7 3 4 6 90 200 40 

8 3 4 5 0 420 280 

9 12 13 16 100 210 300 

10 23 24 25 0 360 230 

11 23 24 25 240 270 0 

12 23 24 25 140 50 220 

13 19 21 25 10 200 165 

14 21 25 26 0 40 10 

15 21 25 26 110 50 0 
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ʙ) ɺʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʘ, ʷʢʱʦ ʡʦʛʦ ʧʽʜʦʰʚʘ 

ʧʽʜʩʽʯʝʥʘ ʙʫʨʦʚʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ (X, Y, Zʛ ï ʢʦʦʨʜʠʥʘʪʠ ʛʠʨʣʘ 

ʩʚʝʨʜʣʦʚʠʥʠ; h ï ʛʣʠʙʠʥʘ ʜʦ ʧʽʜʦʰʚʠ ʰʘʨʫ ʧʦ ʩʚʝʨʜʣʦʚʥʽ; (l, n) ï 

ʘʟʠʤʫʪ ʪʘ ʢʫʪ ʥʘʭʠʣʫ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʛʨʘʜʫʩʘʭ): 

 

 ʅʦʤʝʨ ʟʘʜʘʯ ̔

1 2 3 4 5 6 7 8 9 10 

 ʉʚʝʨʜʣʦʚʠʥʘ ɸ 
X, 

ʢʤ 

6065 6067 4875 4612 4906 4900 5078 6066 4204 4238 

Y, 

ʢʤ 

4313 4311 5498 5499 5500 4497 4500 6317 7450 7499 

Zʛ, 

ʤ 

150 1500 560 310 220 1340 970 210 850 620 

h, 

ʤ 

2200 1950 60 840 1000 2600 970 890 810 200 

l 40 340 - 260 65 - 35 330 - 80 

n 55 60 90 70 40 90 80 65 90 70 

 ʉʚʝʨʜʣʦʚʠʥʘ ɺ 
X, 

ʢʤ 

6066 6067 4873 4614 4907 4902 5078 6070 4204 4236 

Y, 

ʢʤ 

4313 4312 5502 5499 5498 4501 4502 6322 7452 7499 

Zʛ, 

ʤ 

40 1160 430 260 150 370 200 820 950 980 

h, 

ʤ 

2300 900 1630 80 1200 1220 2800 1150 840 1230 

l 130 10 90 - - 180 250 190 - - 

n 45 70 40 90 90 30 55 35 90 90 

 ʉʚʝʨʜʣʦʚʠʥʘ ʉ 
X, 

ʢʤ 

6066 6068 4872 4613 4908 4900 5079 6070 4205 4238 

Y, 

ʢʤ 

4312 4311 5502 5501 5500 4499 4501 6319 7451 7501 

Zʛ, 

ʤ 

570 980 410 520 140 750 280 220 430 590 

h, 

ʤ 

2400 230 2810 1150 1260 1500 2230 840 950 1190 

l 210 - 270 10 40 290 330 - 120 250 

n 30 90 65 35 50 70 60 90 25 30 
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ɼʦʜʘʪʦʢ 1 

 

 

ʄʘʩʰʪʘʙ 1:10000 
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1.2. ɺʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʥʘʭʠʣʝʥʦʾ 

ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʘʪʦʽʟʦʛʽʧʩ 
 

ʋ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʟʘʣʷʛʘʥʥʷ ʥʘʭʠʣʝʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ, ʚʠʭʦʜʠ ʷʢʦʾ ʟʦʙʨʘʞʝʥʽ ʥʘ 

ʢʘʨʪʽ ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʨʠʩ. 1.5). ʅʘʛʘʜʘʻʤʦ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʣʦʞʝʥʥʷ ʧʣʦʱʠʥʠ ʚ ʧʨʦʩʪʦʨʽ ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ ʟʥʘʪʠ 

ʧʦʣʦʞʝʥʥʷ ʪʨʴʦʭ ʪʦʯʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʮʽʡ ʧʣʦʱʠʥʽ, ʱʦ ʥʝ 

ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʣʽʥʽʾ (ʧʨʠ ʫʤʦʚʽ, ʱʦ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʚ ʧʝʚʥʽʡ 

ʯʘʩʪʠʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ). 

ɿʥʘʭʦʜʠʤʦ ʥʘ ʢʘʨʪʽ ʜʚʽ ʪʦʯ-

ʢʠ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʚʠʭʦʜʫ ʛʝʦ-

ʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʦʜʥʽʻʶ ʡ 

ʪʽʻʶ ʩʘʤʦʶ ʛʦʨʠʟʦʥʪʘʣʣʶ 

(ʪʦʯʢʠ ɸ ʽ B). ɿ'ʻʜʥʘʚʰʠ ʾʭ 

ʧʨʷʤʦʶ ʣʽʥʽʻʶ, ʦʪʨʠʤʘʻʤʦ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩʫ ʟ ʚʽʜʤʽʪʢʦʶ 

90 ʤ. ɿ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʛʝʦʣʦ-

ʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʽʥʰʦʶ ʛʦʨʠ-

ʟʦʥʪʘʣʣʶ, ʥʘʧʨʠʢʣʘʜ 70 ʤ, 

ʦʧʫʩʪʠʤʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʥʘ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩʫ ɸB. 

ʃʽʥʽʷ CE ʻ ʧʨʦʝʢʮʽʻʶ ʣʽʥʽʾ 

ʧʘʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʷʢʘ ʥʘʭʠʣʝʥʘ ʚʽʜ ʪʦʯʢʠ E ʟ 

ʘʣʴʪʠʪʫʜʦʶ 90 ʤ ʜʦ ʪʦʯʢʠ C ʟ 

ʘʣʴʪʠʪʫʜʦʶ 70 ʤ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʘʜʽʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʧʦʙʫʜʫʚʘʪʠ ʪʨʠʢʫʪʥʠʢ ʧʘʜʽʥʥʷ CED, ʚ ʷʢʦʤʫ ʚʽʜʨʽʟʦʢ ED ʜʦʨʽʚʥʶʻ 

ʨʽʟʥʠʮʽ ʚʽʜʤʽʪʦʢ E ʽ ʉ (20 ʤ). ʂʫʪ ʤʽʞ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ CD ʪʘ ʾʾ 

ʦʨʪʦʛʦʥʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ CE ʻ ʢʫʪ ʧʘʜʽʥʥʷ a. 

ʗʢʱʦ ʛʝʦʣʦʛʽʯʥʘ ʛʨʘʥʠʮʷ ʥʝ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʽʥʰʠʤʠ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʪʦ ʧʨʦʚʦʜʷʪʴ ʜʦʜʘʪʢʦʚʫ ʛʦʨʠʟʦʥʪʘʣʴ ʘʙʦ ʧʨʠʙʣʠʟʥʦ 

ʚʠʨʘʭʦʚʫʶʪʴ ʚʠʩʦʪʫ ʪʨʝʪʴʦʾ ʪʦʯʢʠ, ʜʦʚʽʣʴʥʦ ʚʟʷʪʦʾ ʥʘ ʜʦʩʣʽʜʞʫ-

ʚʘʥʽʡ ʛʝʦʣʦʛʽʯʥʽʡ ʧʦʚʝʨʭʥʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʘʟʠʤʫʪ ʧʘʜʽʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʪʦʯʥʦ, ʘ ʢʫʪ ʧʘʜʽʥʥʷ ï ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʦʭʠʙʢʦʶ, 

ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ ʛʦʨʠʟʦʥʪʘʣʷʤ. 

ʗʢʱʦ ʜʣʷ ʷʢʦʾʩʴ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʥʝʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ, ʪʦ ʾʾ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʧʦʣʦʞʝʥʥʶ 

ʥʘ ʥʽʡ ʪʨʴʦʭ ʪʦʯʦʢ, ʱʦ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ. 

 

 
 

ʈʠʩ. 1.5 
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ɼʦʜʘʪʦʢ 2 
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ɼʦʜʘʪʦʢ 3 

 

 



 

 15 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʅʘ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪʘʭ (ʜʦʜʘʪʢʠ 2, 3) ʚʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ 

ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʘʪʦʽʟʦʛʽʧʩ. 

 

 

1.3. ɺʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ 

 

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʧʦʙʫʜʦʚʠ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʥʝ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʘ 

ʚ ʜʦʚʽʣʴʥʦʤʫ ʥʘʧʨʷʤʽ. ʊʘʢʠʡ ʨʦʟʨʽʟ ʥʘʟʠʚʘʶʪʴ ʢʦʩʠʤ. ʁʦʛʦ ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪʴ ʥʘʧʨʷʤ ʪʘ ʢʫʪ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʟʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʚ 

ʟʘʜʘʥʦʤʫ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ ʧʦ ʝʣʝʤʝʥʪʘʭ ʟʘʣʷʛʘʥʥʷ ʚʝʨʩʪʚʠ. ʆʙʝʨʥʝʥʘ 

ʟʘʜʘʯʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʛʦ ʢʫʪʘ ʧʘʜʽʥʥʷ 

ʧʦʚʝʨʭʥʽ ʧʦ ʘʟʠʤʫʪʫ ʪʘ ʢʫʪʫ ʾʾ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ. 

ʅʘ ʨʠʩ. 1.6 ʟʦʙʨʘʞʝʥʘ 

ʥʘʭʠʣʝʥʘ ʧʣʦʱʠʥʘ ʈ, ʷʢʫ 

ʧʝʨʝʪʠʥʘʶʪʴ ʨʦʟʨʽʟʠ ʚʭʨʝʩʪ 

ʧʨʦʩʪʷʛʘʥʠʷ (AC) ʽ ʢʦʩʠʡ 

(ɸD). ʇʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥ-

ʥʷ ʧʣʦʱʠʥʠ ʈ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʘʟʠʤʫʪʘʤʠ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ 

(ʉD) ʽ ʧʘʜʽʥʥʷ (ɸʉ) ʪʘ 

ʢʫʪʦʤ ʧʘʜʽʥʥʷ (a). ɹʫʜʴ- ʢ̫ʘ 

ʣʽʥʽʷ, ʥʘʧʨʠʢʣʘʜ ɸD, ʷʢʘ ʥʝ 

 ̒ʧʘʨʘʣʝʣʴʥʦʶ ʣʽʥʽʾ ʧʘʜʽʥʥʷ, 

ʙʫʜʝ ʣʽʥʽʻʶ ʢʦʩʦʛʦ ʨʦʟpiʟʫ, ʆD ï ʾʾ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ, ʢʫʪ a1 

ï ʢʫʪ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ. ʂʫʪ ɔ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʭʠʣʝʥʥʷ 

ʘʟʠʤʫʪʫ ʧʨʦʩʪʷʛʘʥʥʷ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ ʚʽʜ ʘʟʠʤʫʪʫ ʧʘʜʽʥʥʷ, ʘ ʢʫʪ ű ï 

ʚʽʜʭʠʣʝʥʥʷ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ ʚʽʜ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʪʨʠʢʫʪʥʠʢʽʚ ʧʘʜʽʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʘ ʢʦʩʦʛʦ ʨʦʟʨʽʟʽʚ ʣʝʛʢʦ ʜʦʚʝʩʪʠ, 

ʱʦ "ʢʦʩʠʡ" ʢʫʪ ʟʘʚʞʜʠ ʤʝʥʰʝ ʜʽʡʩʥʦʛʦ ʢʫʪʘ ʧʘʜʽʥʥʷ ʧʣʦʱʠʥʠ 

(a>a1). ʋ ʚʠʧʘʜʢʫ ʧʦʙʫʜʦʚʠ ʨʦʟʨʽʟʫ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ (ʢʫʪ ɔ=90Á) 

ʢʫʪ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ a1 ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʈʦʟʚ'ʷʟʘʪʠ ʧʦʩʪʘʚʣʝʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʨʦʟʚ'ʷʟʘʪʠ ʨʽʚʥʷʥʥʷ ʪʨʴʦʭ ʩʫʤʽʞʥʠʭ ʧʨʷʤʦ-

ʢʫʪʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚ: ɸʆ:ʆD=tga1; ɸʆ:ʉʆ=tga; ʆʉ:ʆD=cosɔ, 

ʟʚʽʜʢʠ tga1 = tgaĬcos ɔ . 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʚ ʥʘʧʨʷʤʘʭ, ʥʝ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʠʭ ʾʾ ʧʨʦʩʪʷʛʘʥʥʶ, ʧʦʙʫʜʦʚʘʥʘ ʥʦʤʦʛʨʘʤʘ (ʜʦʜʘʪʦʢ 4) ʪʘ 

ʨʦʟʨʘʭʦʚʘʥʽ ʮʠʬʨʦʚʽ ʜʘʥʽ. 

 

ɼʦʜʘʪʦʢ 4 

 

 
ʅʦʤʦʛʨʘʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʧʦʟʥʘʯʝʥʽ 

ʚʝʣʠʯʠʥʠ ʢʫʪʽʚ ű ï ʤʽʞ ʣʽʥʽʻʶ ʧʨʦʩʪʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ 

ʣʽʥʽʾ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ; ʟʚʝʨʭʫ ʥʘʜ ʜʫʛʘʤʠ ʧʽʜʧʠʩʘʥʦ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ 

ʧʘʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (Ŭ); ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʦʩʽ ï ʚʝʣʠʯʠʥʠ 

ʚʠʜʠʤʠʭ ʢʫʪʽʚ ʥʘʭʠʣʫ Ŭ1 ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʫ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ. 

ʉʪʨʽʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʧʦʨʷʜʦʢ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʦʤʦʛʨʘʤʦʶ. 
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ʈʠʩ. 1.7 

 

ɼʣʷ ʛʨʘʬʽʯʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ ʟʘʜʘʯʽ ʪʨʠʢʫʪʥʠʢʠ ʧʘʜʽʥʥʷ ʥʦʨʤʘʣ-ɹ

ʥʦʛʦ ʪʘ ʢʦʩʦʛʦ ʨʦʟʨʽʟʽʚ (ɸʆʉ i ɸʆD), ʷʢʽ ʣʝʞʘʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʧʣʦʱʠʥʘʭ, ʧʦʚʝʨʪʘʶʪʴ ʜʦʚʢʦʣʘ ʾʭ ʦʩʥʦʚ ʜʦ ʩʫʤʽʱʝʥʥʷ ʟ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ. 

ʍʽʜ ʨʦʟʚ'ʷʟʢʫ (ʨʠʩ. 1.7): 

1. ʇʦʟʥʘʯʠʚʰʠ ʥʘ ʧʣʘʥʽ ʥʘʧʨʷʤ ʧʽʚʥʽʯ-ʧʽʚʜʝʥʴ, ʙʫʜʫʶʪʴ ʧʦ 

ʟʘʜʘʥʠʭ ʘʟʠʤʫʪʘʭ ʢʫʪ ɔ. ʆʜʥʘ ʟ ʡʦʛʦ ʩʪʦʨʽʥ (ʆʉ) ʚʽʜʧʦʚʽʜʘʻ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʧʘʜʽʥʥʷ, ʜʨʫʛʘ (ʆD) ï ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʨʦʝʢʮʽʾ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ. 

2. ɿ ʚʝʨʰʠʥʠ ʢʫʪʘ ɔ ʚʩʪʘʥʦʚʣʶʶʪʴ ʜʦ ʡʦʛʦ ʩʪʦʨʽʥ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʠ, ʥʘʧʨʘʚʣʝʥʽ ʚ ʨʽʟʥʽ ʙʦʢʠ ʪʘ ʚʽʜʤʽʨʶʶʪʴ ʥʘ ʮʠʭ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʘʭ ʜʦʚʽʣʴʥʽ, ʘʣʝ ʨʽʚʥʽ ʚʽʜʨʽʟʢʠ (ɸ'ʆ i A"ʆ). 

3. ʗʢʱʦ ʚʽʜʦʤʠʡ ʢʫʪ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ (a), ʪʦ ʜʦʧʦʚʥʷʣʴʥʠʡ ʜʦ 

ʥʴʦʛʦ ʢʫʪ (90ïa) ʙʫʜʫʶʪʴ ʧʨʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽ ʜʦ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ 

ʧʘʜʽʥʥʷ ʟ ʚʝʨʰʠʥʦʶ ʚ ʪʦʯʮʽ ɸ'. ʇʨʦʜʦʚʞʠʚʰʠ ʩʪʦʨʦʥʫ ʮʴʦʛʦ ʢʫʪʘ 

ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʧʨʦʝʢʮʽʻʶ ʣʽʥʽʾ ʧʘʜʽʥʥʷ, ʦʪʨʠʤʫʶʪʴ ʪʦʯʢʫ ʉ. 

4. ʏʝʨʝʟ ʪʦʯʢʫ ʉ ʧʨʦʚʦʜʠʪʴ ʣʽʥʽʶ ʧʨʦʩʪʷʛʘʥʥʷ (ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʧʘʜʽʥʥʷ) ʜʦ ʧʝʨʝʪʠʥʫ ʾʾ ʟ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ ʣʽʥʽʾ ʢʦʩʦʛʦ poʟpiʟy (ʪʦʯʢʘ D). ʊʦʯʢʫ D 
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ʟ'ʻʜʥʫʶʪʴ ʟ ʪʦʯʢʦʶ ɸ". ʐʫʢʘʥʫ ʚʝʣʠʯʠʥʫ ʢʫʪʘ ʘ ʢʦʩʦʤʫ poʟpiʟʽ 

(ÏʆDɸ" = a1) ʚʠʤʽʨʶʶʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʤ. 

ʇʨʠʤʽʪʢʘ. ɼʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʨʦʟʚ'ʷʟʫʻʪʴʩʷ ʦʙʝʨʥʝʥʘ ʟʘʜʘʯʘ, 

ʪʦʙʪʦ ʢʦʣʠ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʜʘʥʠʡ ʢʫʪ ʫ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ a1, ʜʦʜʘʪʢʦʚʠʡ 

ʜʦ ʥʴʦʛʦ ʢʫʪ 90-a1, ʙʫʜʫʶʪʴ ʚʞʝ ʧʨʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ ʟ ʚʝʨʰʠʥʦʶ ʚ ʪʦʯʮʽ ɸ". 

ʇʨʦʜʦʚʞʠʚʰʠ ʩʪʦʨʦʥʫ ʮʴʦʛʦ ʢʫʪʘ ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʧʨʦʝʢʮʽʻʶ ʣʽʥʽʾ 

ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ, ʟʥʘʭʦʜʷʪʴ ʪʦʯʢʫ D. ʇʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʫ D 

ʣʽʥʽʶ ʧʨʦʩʪʷʛʘʥʥʷ ʧʣʘʩʪʘ, ʦʧʫʩʢʘʶʯʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʟ ʪʦʯʢʠ D ʥʘ 

ʧʨʦʝʢʮʽʶ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. ɯʩʪʠʥʥʠʡ ʢʫʪ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ (Ïʆʉɸ'=a) 

ʚʠʤʽʨʶʶʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʤ. 

ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʫʪ ʤʽʞ ʧʨʦʝʢʮʽʷʤʠ 

ʣʽʥʽʾ ʧʘʜʽʥʥʷ ʪʘ ʣʽʥʽʾ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ ʧʝʨʝʚʠʱʫʻ 90Á (ɔ>90Á), 

ʙʫʜʫʶʪʴ ʢʫʪ 180Áïɔ, ʦʪʨʠʤʫʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘʧʨʷʤ, 

ʚʝʢʪʦʨʽʘʣʴʥʦ ʟʚʦʨʦʪʥʠʡ ʦʨʽʻʥʪʘʮʽʾ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ. ɺ ʽʥʰʠʭ 

ʧʦʙʫʜʦʚʘʭ ʤʝʪʦʜʠʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʘ) ɺʠʟʥʘʯʠʪʠ ʢʫʪ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʰʘʨʫ a1 ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ: 

 

ˉ ɔ a ˉ ɔ a ˉ ɔ a 

1 30 28 9 150 60 17 32 36 

2 32 25 10 111 20 18 126 32 

3 48 30 11 28 30 19 150 40 

4 44 28 12 45 40 20 145 50 

5 136 50 13 20 20 21 45 55 

6 60 65 14 90 55 22 80 75 

7 120 48 15 110 65 23 65 65 

8 80 75 16 55 50 24 40 40 

 

ˉ 

ɸ
ʟ
.
 
ʧ
ʜ
 

ʛ
ʝ
ʦ
ʣ
.
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʽ

 

ʂ
ʫ
ʪ
 
ʧ
ʜ
.
 

ʛ
ʝ
ʦ
ʣ
.
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʽ

 

ɸ
ʟ
.
ʢ
ʦ
ʩ
ʦ
ʛ
ʦ
 

ʨ
ʦ
ʟ
ʨ
ʽ
ʟ
ʫ

 

ˉ 

ɸ
ʟ
.
 
ʧ
ʜ
 

ʛ
ʝ
ʦ
ʣ
.
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʽ

 

ʂ
ʫ
ʪ
 
ʧ
ʜ
.
 

ʛ
ʝ
ʦ
ʣ
.
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʽ

 

ɸ
ʟ.
ʢ
ʦ
ʩ
ʦ
ʛ
ʦ
 

ʨ
ʦ
ʟ
ʨ
ʽ
ʟ
ʫ

 

25 355 43 30 37 315 35 180 

26 40 18 250 38 185 22 235 

27 147 23 180 39 120 34 145 

28 105 45 310 40 45 36 75 

29 25 30 230 41 30 44 160 



 

 19 

30 100 19 315 42 136 23 20 

31 170 56 35 43 190 55 320 

32 30 65 120 44 15 60 120 

33 100 60 20 45 340 70 100 

34 310 55 20 46 190 65 70 

35 255 45 10 47 280 75 20 

36 225 50 285 48 110 50 200 
 

ʙ) ɺʠʟʥʘʯʠʪʠ ʜʽʡʩʥʠʡ ʢʫʪ ʧʘʜʽʥʥʷ ʰʘʨʫ a ʟʘ ʚʠʜʠʤʠʤ ʢʫʪʦʤ 

ʥʘʭʠʣʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ: 
 

ˉ ɔ a1 ˉ ɔ a1 ˉ ɔ a1 

1 42 20 9 140 40 17 46 32 

2 40 30 10 145 39 18 144 32 

3 20 32 11 38 40 19 140 30 

4 44 45 12 28 28 20 111 16 

5 108 16 13 45 25 21 60 25 

6 80 20 14 70 20 22 80 10 

7 120 15 15 110 50 23 50 40 

8 60 30 16 60 35 24 40 35 

 

ˉ 

ɸ
ʟ
.
ʢ
ʦ
ʩ
ʦ
ʛ
ʦ
 

ʨ
ʦ
ʟ
ʨ
ʽ
ʟ
ʫ

 

ʂ
ʫ
ʪ
 

ʚ
ʠ
ʜ
ʠ
ʤ
.
 

ʥ
ʘ
ʭ
ʠ
ʣ
ʫ

 

ɸ
ʟ
.
 
ʧ
ʜ
 

ʛ
ʝ
ʦ
ʣ
.
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʽ

 

ˉ 

ɸ
ʟ
.
ʢ
ʦ

ʩ
ʦ
ʛ
ʦ
 

ʨ
ʦ
ʟ
ʨ
ʽ
ʟ
ʫ

 

ʂ
ʫ
ʪ
 

ʚ
ʠ
ʜ
ʠ
ʤ
.
 

ʥ
ʘ
ʭ
ʠ
ʣ
ʫ

 

ɸ
ʟ
.
 
ʧ
ʜ
 

ʛ
ʝ
ʦ
ʣ
.
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʽ

 
25 10 30 230 37 225 28 75 

26 118 37 143 38 142 25 172 

27 215 20 245 39 280 35 315 

28 350 46 205 40 15 32 225 

29 85 42 230 41 132 44 5 

30 175 38 35 42 220 18 60 

31 300 36 115 43 330 33 120 

32 120 25 30 44 120 10 15 

33 20 30 100 45 340 30 100 

34 280 15 210 46 190 35 80 

35 10 35 255 47 20 14 280 

36 20 20 20 48 110 25 190 
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1.4. ʈʦʟʛʦʨʪʢʘ ʩʪʽʥʦʢ ʛʽʨʥʠʯʦʾ ʚʠʨʦʙʢʠ 

 

ʇʨʠ ʧʨʦʭʦʜʮʽ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʦʢ (ʰʫʨʬ, ʰʘʭʪʘ, ʰʪʦʣʴʥʷ) 

ʦʙʦʚ'ʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ ʻ ʩʢʣʘʜʘʥʥʷ ʩʭʝʤʠ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʨʠʩ. 1.6 

ʚʛʦʨʽ) ʪʘ ʟʘʨʠʩʦʚʢʘ ʾʭ ʩʪʽʥʦʢ ʫ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ. ɿʘʨʠʩʦʚʫʶʪʴ 

ʚʩʽ ʩʪʽʥʢʠ ʟʣʽʚʘ ʥʘʧʨʘʚʦ, ʧʦʯʠʥʘʶʯʠ ʟ ʣʽʚʦʛʦ ʥʠʞʥʴʦʛʦ ʢʫʪʘ. 

ʇʦʙʫʜʦʚʘ ʨʦʟʛʦʨʪʢʠ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʙʫʜʦʚʠ ʜʦʚʽʣʴʥʠʭ ʨʦʟʨʽʟʽʚ, ʜʣʷ 

ʯʦʛʦ ʥʘ ʨʦʟʛʦʨʪʮʽ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʢʘʟʫʻʪʴʩʷ ʧʨʦʩʪʷʛʘʥʥʷ ʩʪʽʥʦʢ (ʨʠʩ. 

1.8). 

ʋ ʞʫʨʥʘʣʽ ʜʦʢʫʤʝʥʪʘʮʽʾ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʽʜʦʙʨʘʞʝʥʽ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʞʠʣʠ, ʜʘʡʢʠ, ʧʨʦʰʘʨʢʫ ʽ ʪ.ʧ. ʪʘ 

ʛʣʠʙʠʥʘ h, ʥʘ ʷʢʽʡ ʧʝʨʝʙʫʚʘʻ ʛʝʦʣʦʛʽʯʥʘ ʧʦʚʝʨʭʥʷ ʚ ʣʽʚʦʤʫ 

ʥʠʞʥʴʦʤʫ ʢʫʪʢʫ. 

 

 
 

ʈʠʩ. 1.8 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʇʦʙʫʜʫʚʘʪʠ ʨʦʟʛʦʨʪʢʫ ʩʪʽʥʦʢ ʰʫʨʬʫ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʨʽʟʫ 

1ʭ1,25 ʤ, ʚʨʘʭʦʚʫʶʯʠ ʢʫʪ ʥʘʭʠʣʫ ʞʠʣʠ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ: 
 

ʅʦʤʝʨ 

ʟʘʜʘʯʽ 

ʇʨʦʩʪʷʛʘʥʥʷ 

ʜʦʚʛʦʾ ʩʪʽʥʢʠ 

ʰʫʨʬʫ 

ɻʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥʥʷ 

ʞʠʣʠ, ʤ 

ɸʟ. 

ʧʘʜʽʥʥʷ 

ʞʠʣʠ 

ʂʫʪ 

ʧʘʜʽʥʥʷ 

ʞʠʣʠ 

1 2 3 4 5 
1. 10 2,3 40 35 

2. 45 3,5 15 20 

3. 30 8,2 180 30 

4. 320 1,0 25 50 
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1 2 3 4 5 
5. 200 9,1 60 25 

6. 175 1,7 220 70 

7. 83 2,6 25 65 

8. 265 8,9 120 34 

9. 72 9,4 287 25 

10. 15 7,8 163 30 

11. 160 2,0 205 72 

12. 344 1,5 290 68 

13. 215 8,1 355 29 

14. 30 6,0 210 25 

15. 110 9,5 20 30 

16. 205 3,0 250 75 

17. 78 4,1 14 57 

18. 120 2,5 210 60 

19. 310 3,7 0 70 

20. 285 1,6 285 45 

21. 40 7,3 180 29 

22. 150 2,0 240 55 

23. 335 3,0 35 40 

24. 62 1,8 20 64 

25. 210 4,5 165 70 

 

 

 

1.5. ɺʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʧʦ ʜʚʦʭ ʩʧʨʷʞʝʥʠʭ ʢʦʩʠʭ ʨʦʟʨʽʟʘʭ 

(ʟʘʜʘʯʘ ʰʫʨʬʫ) 

 

ʊʘʢʘ ʟʘʜʘʯʘ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʜʦʢʫʤʝʥʪʘʮʽʾ ʩʪʽʥʦʢ 

ʛʽʨʥʠʯʦʾ ʚʠʨʦʙʢʠ, ʨʽʜʰʝ ï ʧʨʠʨʦʜʥʠʭ ʚʽʜʩʣʦʥʝʥʴ. 

ʅʘ ʨʠʩ.1.9 ʟʦʙʨʘʞʝʥʽ: ʂ i ʄ ï ʩʪʽʥʢʠ ʚʝʨʪʠʢʘʣʴʥʦʾ ʛʽʨʥʠʯʦʾ 

ʚʠʨʦʙʢʠ (ʥʘʧʨʠʢʣʘʜ, ʰʫʨʬy), ʫʤʦʚʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʧʦ ɸʟ.ʂ ʪʘ ɸʟ.ʄ; 

ʨ1, ʨ2, ʨ3 ï ʣʽʥʽʾ ʚʠʭʦʜʫ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʘ ʨʽʟʥʘ ʧʦʚʝʜʽʥʢʘ ʚʝʨʩʪʚ ʫ ʩʪʽʥʢʘʭ: 

ʘ) ʰʘʨ ʨ1 ʤʘʻ ʚʠʜʠʤʠʡ ʥʘʭʠʣ ʚ ʦʙʦʭ ʩʪʽʥʢʘʭ ʥʘʟʫʩʪʨʽʯ 

ʩʧʦʩʪʝʨʽʛʘʯʝʚʽ; ʙ) ʰʘʨ ʨ2 ʥʘʭʠʣʝʥʠʡ ʚ ʦʙʦʭ ʩʪʽʥʢʘʭ ʚʽʜ ʩʧʦʩʪʝʨʽʛʘʯʘ; 

ʚ) ʰʘʨ ʨ3 ʚ ʦʜʥʽʡ ʩʪʽʥʮʽ (ʄ) ʥʘʭʠʣʝʥʠʡ ʚʽʜ ʩʧʦʩʪʝʨʽʛʘʯʘ, ʚ ʽʥʰʽʡ (ʂ) 

ï ʜʦ ʥʴʦʛʦ. 
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ɿʘʜʘʯʫ ʟʨʫʯʥʦ ʨʦʟʚ'ʷʟʫʚʘʪʠ 

ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʰʘʨ ʥʘʭʠʣʝ-

ʥʠʡ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ (ʨʠʩ. 1.10). 

ʇʝʨʝʪʥʝʤʦ ʦʙʠʜʚʽ ʩʪʽʥʢʠ ʰʫʨ-

ʬʫ ʜʦʚʽʣʴʥʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʣʦʱʠʥʦʶ ɺʆD. ʊʦʜʽ ʆɺ ʽ ʆD 

ʙʫʜʫʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʨʦ-

ʝʢʮʽʷʤʠ ʚʠʭʦʜʽʚ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʩʪʽʥʢʘʭ ʂ ʽ ʄ. 

ʊʦʯʢʠ ɺ ʽ D ʥʘʣʝʞʘʪʴ ʦʜʥʦʯʘʩ-

ʥʦ ʜʚʦʤ ʧʣʦʱʠʥʘʤ: ʛʝʦʣʦʛʽʯ-

ʥʽʡ (ɺɸD) ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

(ɺʆD). ʊʘʢʠʤ ʯʠʥʦʤ, ʣʽʥʽʷ 

ʧʝʨʝʪʠʥʫ ʮʠʭ ʧʣʦʱʠʥ (ɺD) 

ʙʫʜʝ ʣʽʥʽʻʶ ʧʨʦʩʪʷʛʘʥʥʷ. ʇʝʨ-

ʧʝʥʜʠʢʫʣʷʨʠ ʜʦ ʥʝʾ: ɸʉ ï ʣʽʥʽʷ 

ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ; ʆʉ ï ʧʨʦʝʢʮʽʷ 

ʣʽʥʽʾ ʧʘʜʽʥʥʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ. 

ʈʦʟʚ'ʷʟʦʢ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʪʨʠʢʫʪʥʠʢʽʚ ɺɸʆ, Dɸʆ, ʉɸʆ. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʩʽ ʮʽ ʪʨʠʢʫʪʥʠʢʠ 

ʤʘʶʪʴ ʦʜʠʥ ʩʧʽʣʴʥʠʡ ʢʘʪʝʪ ɸʆ. 

ʍʽʜ ʨʦʟʚ'ʷʟʘʥʥʷ (ʨʠʩ. 1.11): 

1. ʇʦ ʟʘʜʘʥʠʭ ʥʘʧʨʷʤʘʭ ʩʪʽʥʦʢ ʰʫʨʬʘ ʙʫʜʫʶʪʴ ʢʫʪ ɺʆD. 

2. ɿ ʚʝʨʰʠʥ ʮʴʦʛʦ ʢʫʪʘ ʜʦ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ, ʥʘ ʷʢʠʭ ʚʽʜʤʽʨʶʶʪʴ ʜʦʚʽʣʴʥʽ, ʘʣʝ ʨʽʚʥʽ ʚʽʜʨʽʟʢʠ 

ʆɸ' = ʆɸ''. 

3. ʋ ʪʦʯʢʘʭ ɸ' ʪʘ ɸ'' ʙʫʜʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʢʫʪʠ 90-Ŭʂ ʪʘ 90-Ŭʄ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʶʪʴ ʪʦʯʢʠ ɺ i D.  

4. ʆʧʫʩʪʠʚʰʠ ʟ ʪʦʯʢʠ ʆ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʥʘ ʣʽʥʽʶ ʧʨʦʩʪʷʛʘʥʥʷ 

(ɺD), ʦʪʨʠʤʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʫ ʧʨʦʝʢʮʽʶ ʣʽʥʽʾ ʧʘʜʽʥʥʷ (ʆʉ). 

ʅʘʧʨʷʤ ʧʘʜʽʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʧʨʘʚʠʣʦʤ ʩʢʣʘʜʘʥʥʷ ʚʝʢʪʦʨʽʚ 

ʚʠʜʠʤʠʭ ʥʘʭʠʣʽʚ ʰʘʨʫ ʂ i ʄ. 

ɸʟʠʤʫʪ ʧʘʜʽʥʥʷ ʚʠʤʽʨʶʶʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʤ. 

5. ʂʫʪ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ Ŭ 

ʚʠʟʥʘʯʘʶʪʴ ʙʫʜʫʶʯʠ ʪʨʠʢʫʪ-

ʥʠʢ ʧʘʜʽʥʥʷ ʰʘʨʫ. ɼʣʷ ʮʴʦʛʦ ʟ 

ʪʦʯʢʠ, ʆ ʚʩʪʘʥʦʚʣʶʶʪʴ 

 
ʈʠʩ. 1.9 
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ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʥ̔ʽʾ ʧʘʜʽʥʥʷ, ʥʘ ʷʢʦʤʫ 

ʚʽʜʤʽʨʷʶʪʴ ʚʽʜʨʽʟʦʢ ɸ'"ʆ=A''ʆ=A'ʆ. ʃʽʥʽʷ ɸ"'ʉ ʻ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ. 

ʂʫʪ Ŭ ʤʽʞ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ ʪʘ ʾʾ ʧʨʦʝʢʮʽʻʶ ʽ ʙʫʜʝ ʰʫʢʘʥʠʤ ʢʫʪʦʤ 

ʧʘʜʽʥʥʷ ʰʘʨʫ. 

ɺ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘ ʫʤʦʚʦʶ ʟʘʜʘʯʽ ʰʘʨ ʚ ʰʫʨʬʽ 

ʥʘʭʠʣʝʥʠʡ ʚʽʜ ʩʧʦʩʪʝʨʽʛʘʯʘ (ʢʫʪ I), ʩʪʽʥʢʠ ʰʫʨʬʫ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʜʦʚʞʠʪʠ (ʨʠʩ. 1.12). ʋ ʤʝʞʘʭ ʢʫʪʘ ɯɯ ʪʦʡ ʩʘʤʠʡ ʰʘʨ ʤʘʪʠʤʝ 

ʥʘʭʠʣ ʫ ʙʽʢ ʩʧʦʩʪʝʨʽʛʘʯʘ. ʆʪʞʝ, ʟʘʜʘʯʘ ʜʣʷ ʰʘʨʫ ʨ2 ʙʫʜʝ ʨʦʟʚ'ʷ-

ʟʫʚʘʪʠʩʷ ʧʦ ʚʠʢʣʘʜʝʥʽʡ ʤʝʪʦʜʠʮʽ, ʘʣʝ ʚ ʩʝʢʪʦʨʽ ʢʫʪʘ II. ʆʯʝʚʠʜʥʦ, 

ʱʦ ʜʣʷ ʰʘʨʫ ʨ3, ʷʢʠʡ ʧʘʜʘʻ ʚ ʩʪʽʥʮʽ ʂ ʜʦ ʩʧʦʩʪʝʨʽʛʘʯʘ, ʘ ʚ ʩʪʽʥʮʽ ʄ 

ï ʚʽʜ ʥʴʦʛʦ (ʨʠʩ. 1.9), ʦʙʠʜʚʘ ʚʠʜʠʤʠʭ ʧʘʜʽʥʥʷ ʤʘʪʠʤʫʪʴ ʥʘʭʠʣ ʜʦ 

ʩʧʦʩʪʝʨʽʛʘʯʘ ʚ ʩʝʢʪʦʨʽ ʢʫʪʘ III, ʚ ʷʢʦʤʫ i ʩʣʽʜ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʟʘʜʘʯʫ. 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ɺʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦ ʜʚʦʭ 

ʜʦʚʽʣʴʥʠʭ ʢʦʩʠʭ ʨʦʟʨʽʟʘʭ: 

 

ʅʦʤʝʨ 

ʟʘʜʘʯʽ 

ʈʦʟʨʽʟ ɯ ʈʦʟʨʽʟ ɯɯ 

ɸ
ʟ
.
 

ʧ
ʨ
ʦ
ʩ
ʪ
ʷ
ʛ
ʘ
ʥ
ʥ
ʷ
 

ʨ
ʦ
ʟ
ʨ
ʽ
ʟ
ʫ

 

ɸ
ʟ
.
 
ʚ
ʠ
ʜ
ʠ
ʤ
ʦ
ʛ
ʦ
 

ʧ
ʘ
ʜ
ʽ
ʥ
ʥ
ʷ

 

ɺ
ʠ
ʜ
ʠ
ʤ
ʠ
ʡ
 
ʢ
ʫ
ʪ
 

ʧ
ʘ
ʜ
ʽ
ʥ
ʥ
ʷ

 

ɸ
ʟ
.
 

ʧ
ʨ
ʦ
ʩ
ʪ
ʷ
ʛ
ʘ
ʥ
ʥ
ʷ
 

ʨ
ʦ
ʟ
ʨ
ʽ
ʟ
ʫ

 

ɸ
ʟ
.
 

ʚ
ʠ
ʜ
ʠ
ʤ
ʦ
ʛ
ʦ
 

ʧ
ʘ
ʜ
ʽ
ʥ
ʥ
ʷ

 

ɺ
ʠ
ʜ
ʠ
ʤ
ʠ
ʡ
 
ʢ
ʫ
ʪ
 

ʧ
ʘ
ʜ
ʽ
ʥ
ʥ
ʷ

 

1 2 3 4 5 6 7 
1. 0 180 48 90 90 12 

2. 45 45 44 130 310 28 

3. 85 85 19 165 165 60 

4. 320 140 15 225 225 58 

5. 270 270 33 0 180 45 

6. 230 50 42 320 320 20 

7. 275 275 21 5 185 33 

8. 130 310 18 40 40 34 

9. 5 185 40 85 85 18 

10. 355 175 16 80 260 42 

11. 50 230 38 130 310 21 

12. 48 48 52 240 320 14 

13. 95 95 24 180 0 38 

14. 90 270 36 170 350 52 

15. 133 133 10 225 45 36 

16. 135 315 55 140 60 10 

17. 172 172 34 80 260 16 

18. 184 4 26 84 264 55 

19. 222 222 32 130 310 40 

20. 227 47 20 142 322 42 

21. 268 268 58 178 358 15 

22. 270 90 30 190 10 48 

23. 317 317 60 230 50 19 

24. 310 130 28 220 40 44 

25. 70 250 35 150 330 25 
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1.6. ɿʦʙʨʘʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩ 

 

 

1.6.1. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ 

 

ʉʪʨʘʪʦʽʟʦʛʽʧʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʥʽʡ ʛʝʦʣʦʛʽʾ ʜʣʷ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʢʘʨʪʽ ʥʘʭʠʣʝʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʣʦʱʠʥ, ʷʢʽ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʥʝ ʚʠʭʦʜʷʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʚʠʭʦʜʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʢʘʨʪʘʭ, ʷʢʱʦ ʚʽʜʦʤʦ ʪʦʯʢʠ ʚʠʭʦ-

ʜʫ ʧʦʚʝʨʭʥʽ ʪʘ ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʽʥʢʠ ʾʾ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ. ɯʥʘʢʰʝ 

ʢʘʞʫʯʠ, ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʥʘ ʛʝʦʣʦʛʽʯʥʠʭ ʘʙʦ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʘʨʪʘʭ ʨʝʣʴʻʬ ʧʦʭʦʚʘʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʨʦʟʫʤʽʥʥʷ ʪʝʢʪʦʥʽʢʠ ʪʝʨʠʪʦʨʽʾ, ʧʦʩʪʘʥʦʚʢʫ ʧʦʰʫʢʦʚʠʭ ʪʘ 

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ʉʪʨʘʪʦʽʟʦʛʽʧʩʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʛʦʨʠʟʦʥʪʘʣʽ 

ʨʝʣʴʻʬʫ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ, ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ ʨʽʚʥʽ ʚʠʩʦʪʥʽ 

ʽʥʪʝʨʚʘʣʠ ʧʦ ʧʦʚʝʨʭʥʷʭ ʙʫʜʴ-ʷʢʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ: ʧʣʘʩʪʽʚ, 

ʽʥʪʨʫʟʽʡ, ʜʘʡʦʢ, ʟʤʽʱʫʚʘʯʽʚ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʽʥ. 

ʅʘ ʨʠʩ. 1.13 ʛʝʦʣʦʛʽʯʥʘ ʧʦʚʝʨʭʥʷ, ʱʦ ʟʘʣʷʛʘʻ ʚ ʛʣʠʙʠʥʽ ʛʦʨʙʘ, 

ʚʠʭʦʜʠʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʧʦ ʜʫʟʽ ʂʃʄ. ʇʨʠ ʧʝʨʝʪʠʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʦʱʠʥ ʇ1, ʇ2, ʇ3 ʟ ʧʦʚʝʨʭʥʝʶ ʛʦʨʙʘ ʫʪʚʦʨʶʶʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʽ ʨʝʣʴʻʬʫ 1, 2, 3, ʷʢʽ ʤʘʶʪʴ ʚʠʛʣʷʜ ʟʘʤʢʥʝʥʠʭ ʢʽʣ. ʃʽʥʽʾ 

ʧʝʨʝʪʠʥʫ ʟʘʟʥʘʯʝʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʣʦʱʠʥ ʟ ʛʝʦʣʦʛʽʯʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʻ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (1', 2', 3'). 
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ɺ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʛʝʦʣʦʛʽʯʥʽ ʧʦʚʝʨʭʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʥʘʭʠʣʝʥʽ ʧʣʦʱʠʥʠ, ʾʭ ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ ʟʦʙʨʘʞʘʶʪʴʩʷ 

ʥʘ ʢʘʨʪʘʭ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ 

ʨʽʚʥʠʭ ʚʽʜʩʪʘʥʷʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. ʗʢʱʦ ʞ ʛʝʦʣʦʛʽʯʥʘ ʧʦʚʝʨʭʥʷ 

ʢʨʠʚʦʣʽʥʽʡʥʘ, ʪʦ ʾʾ ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ ʢʨʠʚʠʭ ʣʽʥʽʡ, 

ʧʦʜʽʙʥʠʭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʝʡ ʨʝʣʴʻʬʫ. 

ʅʘʡʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ ʚʠʤʽʨʷʥʘ ʥʘ ʢʘʨʪʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʢʣʘʜʝʥʥʷʤ ʩʪʨʘʪʦʽʟʦʛʽʧʩ. ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʟʘʢʣʘ-

ʜʝʥʥʷ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʚʠʤʽʨʶʻʪʴʩʷ ʩʘʤʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, 

ʘ ʥʝ ʧʦ ʩʘʤʽʡ ʛʝʦʣʦʛʽʯʥʽʡ ʧʦʚʝʨ-

ʭʥʽ. 

ʇʦʟʘ ʢʘʨʪʦʶ ʚʝʣʠʯʠʥʘ ʟʘʢʣʘ-

ʜʘʥʥʷ (ʘ) ʣʝʛʢʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʨʘʬʽʯʥʦ ʥʘ ʨʦʟʨʽʟʽ ʧʨʦʚʝʜʝʥʦʤʫ 

ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ. ʎʷ ʚʝʣʠʯʠʥʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʫʪʘ ʧʘʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦ-

ʚʝʨʭʥʽ, ʚʠʩʦʪʠ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ 

ʽʟʦʛʽʧʩʘʤʠ ʪʘ ʤʘʩʰʪʘʙʫ ʢʘʨʪ. ɯʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ ʧʘʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚʝʣʠʯʠʥʘ ʟʘʢʣʘ-

ʜʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ (ʨʠʩ. 1.14). ɿʦʙʨʘʞʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʱʦ ʤʘʻ ʬʦʨʤʫ ʬʣʝʢʩʫʨʠ, ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʴ ʙʽʣʴʰ ʛʫʩʪʠʤ ʨʦʟʪʘʫh-

ʚʘʥʥʷʤ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʫ ʟʤʠʢʘʶʯʦʤʫ ʢʨʠʣʽ. ʉʢʣʘʜʯʘʩʪʘ ʛʝʦʣʦʛʽʯʥʘ 

ʧʦʚʝʨʭʥʷ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ ʢʘʨʪʽ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʨʠʚʦʣʽʥʽʡ-

ʥʠʤʠ, ʥʝ ʧʘʨʘʣʝʣʴʥʠʤʠ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ ʟ ʨʽʟʥʦʶ ʚʝʣʠʯʠʥʦʶ 

ʟʘʢʣʘʜʝʥʥʷ. 

 

 

1.6.2. ʇʦʙʫʜʦʚʘ ʚʠʭʦʜʫ ʥʘʭʠʣʝʥʦ ʟʘʣʷʛʘʶʯʦʛʦ 

ʧʣʘʩʪʘ ʥʘ ʪʦʧʦʢʘʨʪʽ 

 

ʇʦʙʫʜʦʚʘ ʥʘʭʠʣʝʥʦ ʟʘʣʷʛʘʶʯʦʛʦ ʧʣʘʩʪʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʙʫʜʦ-

ʚʠ ʚʠʭʦʜʫ ʜʚʦʭ ʡʦʛʦ ʧʦʚʝʨʭʦʥʴ ï ʧʽʜʦʰʚʠ ʪʘ ʧʦʢʨʽʚʣʽ. ʈʦʟʛʣʷʥʝʤʦ 

ʤʝʪʦʜʠʢʫ ʧʦʙʫʜʦʚʠ ʦʢʨʝʤʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʪʦʧʦʢʘʨʪʽ. 

ʅʘ ʨʠʩ. 1.13 ʣʽʥʽʷ ʚʠʭʦʜʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (ʂʃʄ) 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʛʦʨʠʟʦʥʪʘʣʝʡ 1, 2, 3 ʟ ʚʽʜʧʦʚʽʜ-

ʥʠʤʠ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ 1', 2', 3' (ʪʦʯʢʠ ɸ ʪʘ ɸ', ɹ ʪʘ ɹ', ɺ ʪʘ ɺ'). ʎʽ 

ʪʦʯʢʠ ʦʜʥʦʯʘʩʥʦ ʥʘʣʝʞʘʪʴ ʽ ʛʝʦʣʦʛʽʯʥʽʡ ʧʦʚʝʨʭʥʽ, ʽ ʨʝʣʴʻʬʦʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʾ ʚʠʭʦʜʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ 

ʢʘʨʪʽ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʦʩʥʦʚʽ ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ 

 
 

ʈʠʩ. 1.14 
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ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʟ'ʻʜʥʘʪʠ ʪʦʯʢʠ ʾʭ ʧʝʨʝʪʠʥʫ ʟ ʦʜʥʦʚʠʩʦʪʥʠ-

ʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʨʝʣʴʻʬʫ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʫ ʪʦʯʮʽ ʂ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʽ 

ʨʝʣʴʻʬʫ ʟ ʚʠʩʦʪʦʶ 60 ʤ, ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʠʪʴ ʧʦʢʨʽʚʣʷ 

ʧʣʘʩʪʘ ʧʦʪʫʞʥʽʩʪʶ m, ʷʢʘ ʥʘʭʠʣʝʥʘ ʧʽʜ ʢʫʪʦʤ Ŭ ʧʦ ʘʟʠʤʫʪʫ 0Á (ʨʠʩ. 

1.15, ʘ). ʇʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʣʽʥʽʶ ʚʠʭʦʜʫ ʮʽʻʾ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʥʘ ʢʘʨʪʽ ʤʘʩʰʪʘʙʫ 1:2000 ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ 

ʯʝʨʝʟ 10 ʤ. 
 

 
 

ʈʠʩ. 1.15 
 

ʍʽʜ ʧʦʙʫʜʦʚ ʤʦʞʝ ʤʘʪʠ ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ: 

1. ʅʘʥʝʩʝʤʦ ʥʘ ʢʘʨʪʫ ʚ ʪʦʯʮʽ ʂ ʟʛʽʜʥʦ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ 

ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʣʽʥʽʶ ʧʨʦʩʪʷʛʘʥʥʷ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ 

ʣʽʥʽʾ ʧʘʜʽʥʥʷ ɸ/ɹ/, ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʤʽʪʠʚʰʠ ʥʘ ʥʽʡ ʥʘʧʨʷʤʦʢ ʧʘʜʽʥʥʷ. 

ʃʽʥʽʷ ʧʨʦʩʪʷʛʘʥʥʷ ʙʫʜʝ ʦʜʥʦʯʘʩʥʦ ʩʪʨʘʪʦʽʟʦʛʽʧʩʦʶ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʟ ʘʣʴʪʠʪʫʜʦʶ ʪʦʯʢʠ ʂ, ʪʦʙʪʦ 60 ʤ. 

2. ɹʫʜʫʻʤʦ ʚʝʨʪʠʢʘʣʴʥʠʡ ʨʦʟʨʽʟ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚʭʨʝʩʪ 

ʧʨʦʩʪʷʛʘʥʥʷ (ʨʠʩ. 1.15, ʙ) ʪʘ ʚʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʫ ʟʘʢʣʘʜʝʥʥʷ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʘ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟ ʙʫʜʫʻʪʴʩʷ ʟ ʨʽʚʥʠʤʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʠʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʤ ʤʘʩʰʪʘʙʘʤʠ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʟʙʽʣʴʰʝʥʥʶ 

ʢʫʪʘ ʧʘʜʽʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ʐʘʛ ʤʽʞ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ ʢʨʘʱʝ 

ʚʟʷʪʠ ʪʘʢʠʡ ʩʘʤʠʡ ʷʢ ʽ ʰʘʛ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʨʝʣʴʻʬʫ ï ʮʝ ʟʥʘʯʥʦ 

ʩʧʨʦʱʫʻ ʧʦʜʘʣʴʰʫ ʧʦʙʫʜʦʚʫ ʪʘ ʚʠʤʘʛʘʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʣʠʰʝ ʚ ʤʽʩʮʷʭ ʢʨʫʪʠʭ ʚʠʛʠʥʽʚ ʛʝʦʣʦʛʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ (ʚ ʥʠʞʥʽʭ ʯʘʩʪʠʥʘʭ ʝʨʦʟʽʡʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʪʘ ʥʘ 
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ʚʦʜʦʜʽʣʘʭ) ʘʙʦ ʚ ʪʦʯʢʘʭ ʜʝ ʛʝʦʣʦʛʽʯʥʘ ʧʦʚʝʨʭʥʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʢʘʨʪʠ. 

3. ʅʘ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʧʘʜʽʥʥʷ ɸ'ɹ' ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʪʦʯʢʠ ʂ 

ʚʽʜʢʣʘʜʘʻʤʦ ʚʽʜʨʽʟʢʠ, ʨʽʚʥʽ ʟʘʢʣʘʜʝʥʥʶ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʘ. 

4. ʏʝʨʝʟ ʦʪʨʠʤʘʥʽ ʥʘ ʣʽʥʽʾ ɸ'ɹ' ʪʦʯʢʠ, ʧʘʨʘʣʝʣʴʥʦ ʩʪʨʘʪʦʽʟʦ-

ʛʽʧʩʽ ʟ ʚʠʩʦʪʦʶ 60 ʤ ʧʨʦʚʝʜʝʤʦ ʽʥʰʽ ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ ʪʘ ʧʦʟʥʘʯʠʤʦ ʾʭ 

ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1.15, ʙ, ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ, ʷʢʽ 

ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜ ʪʦʯʢʠ ʂ ʧʦ ʧʘʜʽʥʥʶ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʙʫʜʫʪʴ ʤʘʪʠ ʚʽʜʤʽʪʢʠ ʤʝʥʰʽ ʟʘ ʧʝʨʰʫ ʧʨʦʚʝʜʝʥʫ ʩʪʨʘʪʦʽʟʦʛʽʧʩʫ ï 

50 ʤ, 40 ʤ ʽ ʪ.ʜ. ʋ ʥʘʧʨʷʤʽ ʧʨʦʪʠʣʝʞʥʦʤʫ ʧʘʜʽʥʥʶ ï ʚʽʜʤʽʪʢʠ 

ʟʨʦʩʪʘʪʠʤʫʪʴ: 70, 80 ʤ ʽ ʪ.ʜ. ʇʦʜʽʙʥʘ ʩʠʩʪʝʤʘ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʦʪʨʠ-

ʤʘʣʘ ʥʘʟʚʫ ʚʠʩʦʪʥʦʾ ʘʨʬʠ. 

5. ɿ'ʻʜʥʘʚʰʠ ʧʣʘʚʥʦʶ ʢʨʠʚʦʶ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʩʪʨʘʪʦʽʟʦʛʽʧʩ 

ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʦʜʥʦʡʤʝʥʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʦʪʨʠʤʘʻʤʦ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʢʘʨʪʽ ʣʽʥʽʾ ʚʠʭʦʜʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ɼʣʷ 

ʫʪʦʯʥʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʮʽʻʾ ʣʽʥʽʾ ʚ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʨʝʣʴʻʬʫ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ ʪʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʟ 

ʧʨʦʤʽʞʥʠʤʠ ʚʠʩʦʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (ʥʘʧʨʠʢʣʘʜ: 45 ʤ; 75 ʤ ʽ ʪ.ʧ.). 

6. ʇʝʨʝʭʦʜʷʯʠ ʜʦ ʧʦʙʫʜʦʚʠ ʜʨʫʛʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʘ ʩʣʽʜ 

ʚʠʟʥʘʯʠʪʠ ʪʦʯʢʫ ʥʘ ʪʦʧʦʢʘʨʪʽ, ʚ ʷʢʽʡ ʧʨʦʭʦʜʠʪʴ ʩʪʨʘʪʦʽʟʦʛʽʧʩʘ 

ʧ̔ ʜʦʰʚʠ ʧʣʘʩʪʘ ʟ ʚʠʩʦʪʦʶ ʪʦʯʢʠ ʂ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʨʦʟʨʽʟʽ, ʧʦ ʷʢʦʤʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘʢʣʘʜʝʥʥʷ ʩʪʨʘʪʦʽʟʦʛʽʧʩ, ʚʽʜʢʣʘʜʘʶʪʴ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ 

m ʚ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ ʪʘ ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʶ ʧʽʜʦʰʚʠ ʧʣʘʩʪʘ. ɼʘʣʽ 

ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʩʪʘʥʴ b ʤʽʞ ʪʦʯʢʘʤʠ ʃ ʪʘ ʂ ʚʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʽ 

(ʨʠʩ. 1.16). ʆʪʨʠʤʘʥʫ ʚʽʜʩʪʘʥʴ ʚʽʜʢʣʘʜʘʶʪʴ ʥʘ ʪʦʧʦʢʘʨʪʽ ʚʽʜ ʪʦʯʢʠ 

ʂ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʧʘʜʽʥʥʷ ɸɹ. ʇʨʠʯʦʤʫ ʩʣʽʜ 

ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʽʜʦʰʚʘ ʧʣʘʩʪʘ ʥʘ ʪʦʧʦʢʘʨʪʽ, ʟʘ ʫʤʦʚ ʡʦʛʦ ʥʝ 

ʧʝʨʝʢʠʥʫʪʦʛʦ ʟʘʣʷʛʘʥʥʷ, ʙʫʜʝ ʟʘʚʞʜʠ ʟʥʘʭʦʜʠʪʠʩʴ ʧʨʦʪʠ ʧʘʜʽʥʥ ̫

ʚʽʜ ʚʠʭʦʜʫ ʧʦʢʨʽʚʣʽ. 

ɺ ʪʦʯʮʽ ʃ ʧʨʦʚʦʜʷʪʴ ʩʪʨʘʪʦʽʟʦʛʽʧʩʫ ʪʘ ʙʫʜʫʶʪʴ ʚʠʭʽʜ ʧʽʜʦʰʚʠ 

ʧʣʘʩʪʘ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʙʫʜʦʚʠ ʡʦʛʦ ʧʦʢʨʽʚʣʽ. ʋ ʚʠʧʘʜʢʫ ʩʪʘʣʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʧʦʢʨʽʚʣʷ ʪʘ ʧʽʜʦʰʚʘ ʧʣʘʩʪʘ ʻ ʧʘʨʘʣʝʣʴʥʠʤʠ ʦʜʥʘ ʦʜʥʽʡ 

ʧʣʦʱʠʥʘʤʠ, ʪʦʙʪʦ ʟʘʢʣʘʜʝʥʥʷ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʜʣʷ ʧʽʜʦʰʚʠ ʪʘ 

ʧʦʢʨʽʚʣʽ ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʠʤʠ (ʨʠʩ. 1.16). 

7. ʇʨʦʤʽʞʦʢ ʤʽʞ ʣʽʥʽʷʤʠ ʚʠʭʦʜʫ ʧʽʜʦʰʚʠ ʪʘ ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ 

ʟʘʬʘʨʙʦʚʫʶʪʴ ʫ ʥʝʦʙʭʽʜʥʠʡ ʢʦʣʽʨ ʘʙʦ ʟʘʧʦʚʥʶʶʪʴ ʢʨʘʧʦʤ. 

ɿ ʤʝʪʦʶ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʪʨʠ ʨʦʟʨʽʟʠ. ʅʘ 

ʨʦʟʨʽʟʽ ɸɹ (ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ) ʟʦʙʨʘʟʠʪʴʩʷ ʧʣʘʩʪ ʟ ʽʩʪʠʥʥʠʤʠ 

ʧʦʪʫʞʥʽʩʪʶ ʪʘ ʢʫʪʦʤ ʧʘʜʽʥʥʷ. ʅʘ ʨʦʟʨʽʟʽ ɺɻ (ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ) 

ʧʣʘʩʪ ʟʘʣʷʛʘʪʠʤʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʽ ʤʘʪʠʤʝ ʚʝʨʪʠʢʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ. 
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ɯ ʥʘʨʝʰʪʽ, ʥʘ ʜʽʘʛʦʥʘʣʴʥʦʤʫ (ʢʦʩʦʤʫ) ʨʦʟʨʽʟʽ ɼɽ ʚʠʜʠʤʽ ʢʫʪ ʧʘʜʽʥʥʷ 

ʽ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ ʤʘʪʠʤʫʪʴ ʧʨʦʤʽʞʥʽ ʚʝʣʠʯʠʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝ-

ʨʝʜʥʽʤʠ ʨʦʟʨʽʟʘʤʠ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʪʘʢʦʞ ʧʝʨʝʚʽʨʠʪʠ 

ʢʫʪ ʚʠʜʠʤʦʛʦ ʧʘʜʽʥʥʷ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʥʦʤʦʛʨʘʤʦʶ 

(ʜʦʜʘʪʦʢ 4). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʝʨʪʠʢʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʩʽʭ ʨʦʟʨʽʟʘʭ 

ʙʫʜʝ ʦʜʥʘʢʦʚʦʶ. 
 

 
 

ʈʠʩ. 1.16 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʇʦʙʫʜʫʚʘʪʠ ʚʠʭʽʜ ʰʘʨʫ ʧʝʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʜʝʥʥʫ 

ʧʦʚʝʨʭʥʶ ʟʘ ʟʘʜʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʘʣʷʛʘʥʥʷ, ʷʢʱʦ ʡʦʛʦ ʧʽʜʦʰʚʘ 

ʘʙʦ ʧʦʢʨʽʚʣʷ ʚʽʜʩʣʦʥʝʥʽ ʫ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ (ʜʦʜʘʪʦʢ 4). ʇʦʙʫʜʫʚʘʪʠ 

ʛʝʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʧʦ ʧʘʜʽʥʥʶ, ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʽ ʚ ʜʦʚʽʣʴʥʦʤʫ 

ʥʘʧʨʷʤʽ. ʇʽʜʦʰʚʫ ʪʘ ʧʦʢʨʽʚʣʶ ʧʣʘʩʪʘ ʥʘ ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʘʭ 

ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʪʘ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ ʙʫʜʫʚʘʪʠ ʚʽʜʢʣʘʜʘʶʯʠ 

ʧʨʦʝʢʮʽʾ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʨʦʟʨʽʟʫ ʟʽ ʩʪʨʘʪʦʽʛʦʟʽʧʩʘʤʠ. ʇʽʩʣʷ 

ʧʦʙʫʜʦʚʠ ʚʠʤʽʨʷʪʠ ʢʫʪ ʧʘʜʽʥʥʷ ʪʘ ʢʫʪ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʧʣʘʩʪʘ. 

ʗʢʱʦ ʧʨʘʢʪʠʯʥʘ ʟʨʦʙʣʝʥʘ ʧʨʘʚʠʣʴʥʦ, ʛʝʦʣʦʛʽʯʥʽ ʧʦʚʝʨʭʥʽ  ʥʘ 

ʨʦʟʨʽʟʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ, ʚʠʤʽʨʷʥʠʡ ʢʫʪ ʧʘʜʽʥʥʷ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʥʠʤ ʜʘʥʦʤʫ ʚ ʫʤʦʚʘʭ ʟʘʜʘʯʽ. ʂʫʪ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟʘ ʥʦʤʦʛʨʘʤʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʚʠʜʠʤʦʛʦ ʥʘʭʠʣʫ ʚ 

ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ (ʜʠʚ. ɼʦʜʘʪʦʢ 4 ʫ ʧ.ʧ. 1.3). 

 

ɺʘʨʽʘʥʪʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: 

 

ʅʦʤʝʨ 

ʟʘʜʘʯʽ 

ʊʦʯʢʘ ʚʠʭʦʜʫ ʇʦʪʫʞʥʽʩʪʴ 

ʧʣʘʩʪʘ, ʤ 

ɽʣʝʤʝʥʪʠ 

ʟʘʣʷʛʘʥʥʷ 

ʧʽʜʦʰʚʠ ʧʦʢʨʽʚʣʽ ɸʟ. ʧʜ. ʂʫʪ ʧʜ. 

1. ɸ  18 90 18 

2.  ɺ 10 100 20 

3. ɹ  26 270 28 

4. ɻ  18 280 20 

5. ɼ  28 95 22 

6.  ɽ 14 100 15 

7. ɾ  26 270 22 

8. ʄ  34 250 18 

9.  ʃ 22 270 20 

10. ʂ  12 90 15 

11.  ɸ 22 70 15 

12.  ɹ 32 95 20 

13. ɺ  22 260 22 

14. ɻ  8 260 15 

15.  ɼ 12 250 27 

16. ɽ  14 240 20 

17.  ɾ 42 90 30 

18.  ʄ 24 80 15 

19. ʃ  18 70 20 
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20.  ʂ 38 270 25 

21.  ɺ 16 110 28 

22. ɻ  42 250 30 

23. ɼ  46 75 35 

24. ɸ  38 80 40 

25  ɸ 24 250 30 
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ɼʦʜʘʪʦʢ 5 

 

 
 

ʄʘʩʰʪʘʙ 1:2000 
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1.6.3. ʇʦʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʥʠʭ ʢʘʨʪ 
 

ʂʘʨʪʠ, ʷʢʽ ʟʦʙʨʘʞʘʶʪʴ ʛʝʦʣʦʛʽʯʥʫ ʧʦʚʝʨʭʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩ, ʥʦʩʷʪʴ ʥʘʟʚʫ ʩʪʨʫʢʪʫʨʥʠʭ ʢʘʨʪ, ʘʙʦ ʢʘʨʪ ʧʽʜʟʝʤʥʦʛʦ 

ʨʝʣʴʻʬʫ. ʊʘʢʽ ʢʘʨʪʠ ʯʘʩʪʦ ʩʢʣʘʜʘʶʪʴʩʷ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʧʦʭʦʚʘʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʪʠʭ, ʷʢʽ ʟʽʤ'ʷʪ ̔ ʫ ʩʠʩʪʝʤʫ 

ʩʢʣʘʜʦʢ. ʄʝʪʦʜʠʢʘ ʩʢʣʘʜʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʘʨʪ ʙʣʠʟʴʢʘ ʜʦ ʤʝʪʦʜʠ-

ʢʠ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʛʦʨʠʟʦʥʪʘʣʷʭ. 

ʅʘ ʪʦʧʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ ʥʘʥʦʩʷʪʴ ʫʩʽ ʧʫʥʢʪʠ, ʚ ʷʢʠʭ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʘʙʩʦʣʶʪʥʘ ʚʽʜʤʽʪʢʘ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (ʩʚʝʨʜʣʦ-

ʚʠʥʠ ʪʘ ʛʽʨʥʠʯʽ ʚʠʨʦʙʢʠ, ʢʦʨʽʥʥʽ ʚʠʭʦʜʠ ʧʦʨʽʜ ʪʦʱʦ). 

ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʦʙʯʠʩʣʶ-

ʶʪʴ ʚʽʜʥʽʤʘʥʥʷʤ ʚʽʜ ʘʙʩʦʣʶʪʥʦʾ ʚʽʜʤʽʪʢʠ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠ-

ʙʠʥʠ ʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ɿʥʘʯʝʥʥʷ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ ʛʝʦʣʦ-

ʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʫ ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʠʥʦʩʷʪʴ ʥʘ ʢʘʨʪʫ. ɺʩʽ ʮʽ ʧʫʥʢʪʠ 

ʟ'ʻʜʥʫʶʪʴ ʧʨʷʤʠʤʠ ʣʽʥʽʷʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʘ ʢʘʨʪʽ ʩʽʪʢʫ ʪʨʠʢʫʪ-

ʥʠʢʽʚ. ʗʢʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʾ ʢʘʨʪʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴ-

ʢʦʩʪʽ ʧʫʥʢʪʽʚ ʽ ʚʽʜ ʧʨʘʚʠʣʴʥʦ ʧʦʙʫʜʦʚʘʥʦʾ ʩʽʪʢʠ ʪʨʠʢʫʪʥʠʢʽʚ. ʅʘʤʘ-

ʛʘʶʪʴʩʷ, ʱʦʙ ʪʨʠʢʫʪʥʠʢʠ ʙʫʣʠ ʙʣʠʟʴʢʠʤʠ ʜʦ ʨʽʚʥʦʩʪʦʨʦʥʥʽʭ, ʘ ʾʭ 

ʩʪʦʨʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʪʠʥʘʪʠ ʜʽʣʷʥʦʢ, ʥʘ ʢʦʪʨʠʭ ʚʽʜʤʽʪʢʠ ʛʝʦʣʦ-

ʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʙʫʣʠ ʙ ʚʠʱʝ ʘʙʦ ʥʠʞʯʝ ʽʥʪʝʨʚʘʣʫ ʚʽʜʤʽʪʦʢ, ʚʢʘʟʘ-

ʥʠʭ ʥʘ ʢʽʥʮʷʭ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ. ʅʘ ʩʪʦʨʦʥʘʭ ʪʨʠʢʫʪ-

ʥʠʢʽʚ ʤʝʪʦʜʦʤ ʽʥʪʝʨʧʦʣʷʮʽʾ ʟʥʘʭʦʜʷʪʴ ʪʦʯʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʙʨʘʥʦʤʫ ʧʝʨʝʨʽʟʫ ʨʝʣʴʻʬʫ. ɿ'ʻʜʥʫʶʯʽ ʦʜʥʘʢʦʚʽ ʚʽʜʤʽʪʢʠ ʧʣʘʚʥʠ-

ʤʠ ʢʨʠʚʠʤʠ (ʩʪʨʘʪʦʽʟʦʛʽʧʩʘʤʠ), ʦʪʨʠʤʫʻʤʦ ʩʪʨʫʢʪʫʨʥʫ ʢʘʨʪʫ ʛʝʦʣʦ-

ʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʝ 

ʧʨʦʩʪʷʛʘʥʥʷ ʩʪʨʫʢʪʫʨ ʽ ʥʝ ʽʥʪʝʨʧʦʣʶʚʘʪʠ ʯʝʨʝʟ ʟʘʤʢʠ ʩʢʣʘʜʦʢ. 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʅʘ ʪʦʧʦʦʩʥʦʚ ̔ (ʜʦʜʘʪʦʢ 1) ʧʦʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʢʘʨʪʫ 

ʫʤʦʚʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ (ɻʇ ï ʛʝʦʣʦʛʽʯʥʘ ʧʦʚʝʨʭʥʷ). 
 

ʅʦʤʝʨ 

ʩʚʝʨʜʣʦ-

ʚʠʥʠ 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ɻʇ (ʚʘʨʽʘʥʪʠ) 

1 2 3 4 5 6 

1 220 210 120 330 1200 1020 

2 332 252 302 532 1102 1202 

3 390 390 330 570 1070 1250 

4 440 300 370 570 1270 1260 

5 390 380 270 370 1040 1100 
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ʅʦʤʝʨ 

ʩʚʝʨʜʣʦ-

ʚʠʥʠ 

1 2 3 4 5 6 

6 430 420 280 380 1250 1080 

7 522 502 372 412 1122 1122 

8 390 380 320 370 1200 1040 

9 320 220 220 490 1050 1190 

10 330 360 160 520 1160 1220 

11 400 371 231 621 1171 1321 

12 320 180 110 300 1100 1020 

13 210 250 130 330 1180 1010 

14 240 360 280 390 1200 1070 

15 320 320 300 550 1220 1190 

16 275 200 200 310 1050 1000 

17 213 383 273 473 1073 1123 

18 230 400 330 500 1190 1180 

19 290 290 340 490 1100 1170 

20 405 305 305 445 1305 1125 

21 380 330 280 400 1120 1080 

22 280 370 200 330 1030 1030 

23 290 410 240 360 1200 1060 

24 400 370 220 500 1300 1220 

25 360 400 300 550 1100 1270 

26 380 380 130 510 1200 1220 
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2. ʆʇɽʈɸʎɯɰ ɿ ɻɽʆʃʆɻɯʏʅʀʄʀ ʊɯʃɸʄʀ 

 

 

2.1. ʇʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʦʧʦʜʽʙʥʦʛʦ ʪʽʣʘ 
 

ɯʩʪʠʥʥʦʶ ʧʦʪʫʞʥʽʩʪʶ (ʪʦʚʱʠʥʦʶ) ʰʘʨʫ (ʪ) ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʡ-

ʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʡʦʛʦ ʧʽʜʦʰʚʦʶ ʪʘ ʧʦʢʨʽʚʣʝʶ. ɺ ʛʝʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʤʽʨʷʪʠ ʽʩʪʠʥʥʫ ʧʦʪʫʞʥʽʩʪʴ ʚʜʘʻʪʴʩʷ ʥʝ 

ʟʘʚʞʜʠ. ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʥʘʭʠʣʝʥʠʭ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ ʘʙʦ ʥʘ 

ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ ʜʦʚʦʜʠʪʴʩʷ ʚʠʤʽʨʶʚʘʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʽʜʦʰʚʦʶ ʪʘ 

ʧʦʢʨʽʚʣʝʶ ʧʦ ʥʘʧʨʷʤʘʭ, ʱʦ ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʘʡʢʦʨʦʪʰʠʤ. ʊʘʢʘ 

ʧʦʪʫʞʥʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʜʠʤʦʶ. 

 

 
 

ʈʠʩ. 2.1 

 

ɺʠʜʠʤʘ ʧʦʪʫʞʥʽʩʪʴ (ʄ) ï ʮʝ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʢʨʽʚʣʝʶ ʪʘ 

ʧʽʜʦʰʚʦʶ ʧʣʘʩʪʘ ʧʦ ʣʽʥʽʾ, ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʽʡ ʚ ʧʨʦʩʪʦʨʽ ʱʦʜʦ 

ʧʨʦʩʪʷʛʘʥʥʷ ʧʣʘʩʪʘ. ʆʩʦʙʣʠʚʦʶ ʨʽʟʥʦʚʠʜʥʽʩʪʶ ʚʠʜʠʤʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʻ ʧʦʪʫʞʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʘ (ʄʚ), ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʽ (ʚ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʫʩʪʫʧʘʭ, ʫʨʚʠʱʘʭ ʽ ʪ.ʧ.). ɺʠʜʠʤʫ ʧʦʪʫʞʥʽʩʪʴ, ʚʠʤʽ-

ʨʷʥʫ ʥʘ ʢʘʨʪʽ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʰʘʨʫ, ʥʘʟʠʚʘʶʪʴ ʰʠʨʠʥʦʶ 

ʚʠʭʦʜʫ (ʄʛ). ɼʣʷ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʧʣʘʩʪʘ ʚʠʜʠʤʘ ʪʘ ʽʩʪʠʥʥʘ ʧʦʪʫʞ-

ʥʦʩʪʽ ï ʚʝʣʠʯʠʥʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽ. ʇʣʘʩʪ, ʷʢʦʤʫ ʚʣʘʩʪʠʚʘ ʧʦʩʪʽʡʥʘ 

ʽʩʪʠʥʥʘ ʧʦʪʫʞʥʽʩʪʴ (m), ʧʨʠ ʧʝʨʝʪʠʥʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ ʙʽʣʴʰʦʶ ʚʠʜʠʤʦʶ ʧʦʪʫʞʥʽʩʪʶ (ʄ), ʯʠʤ 

ʤʝʥʰʠʡ ʢʫʪ ʡʦʛʦ ʧʘʜʽʥʥʷ (ʨʠʩ. 2.1). ɺʠʜʠʤʘ ʧʦʪʫʞʥʽʩʪʴ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʤʝʥʰʦʶ ʚʽʜ ʽʩʪʠʥʥʦʾ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ 

ʧʽʜʦʰʚʠ ʘʙʦ ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ ʥʝʚʽʜʦʤʝ, ʛʦʚʦʨʷʪʴ ʧʨʦ ʥʝʧʦʚʥʫ 

ʧʦʪʫʞʥʽʩʪʴ (ʄʥ). 
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2.2. ɺʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ ʧʦ 

ʚʠʜʠʤʽʡ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʫʪʫ ʧʘʜʽʥʥʷ, ʚʠʤʽʨʷʥʠʭ 

ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʧʣʘʩʪʘ 
 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʛʨʘʬʽʯʥʠʡ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥ-

ʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʨʦʟʨʽʟʫ ʚʭʨʝʩʪ ʧʨʦ-

ʩʪʷʛʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʣʽʥʽʾ ʧʨʦʬʽʣʶ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʥʘʭʠʣʝʥʦʾ 

ʧʽʜ ʢʫʪʦʤ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʦʱʠʥʠ, ʚʽʜʢʣʘʜʘʶʪʴ ʚʽʜʨʽʟʦʢ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʜʠʤʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ ʄ ʚ ʤʘʩʰʪʘʙʽ ʧʨʦʬʽʣʶ. 

ʇʦ ʜʽʡʩʥʦʤʫ ʢʫʪʫ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ (a) ʚ ʢʽʥʮʝʚʠʭ ʪʦʯʢʘʭ ʚʽʜʨʽʟʢʫ 

ʙʫʜʫʶʪʴ ʧʽʜʦʰʚʫ ʪʘ ʧʦʢʨʽʚʣʶ ʧʣʘʩʪʘ. ɯʩʪʠʥʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪ 

ʚʠʤʽʨʶʶʪʴ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ ʤʽʞ ʧʦʢʨʽʚʣʝʶ ʽ ʧʽʜʦʰʚʦʶ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ ʥʝʨʽʜʢʦ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴ ʘʥʘʣʽʪʠʯʥʠʡ ʩʧʦʩʽʙ. ʈʽʟʥʽ ʚʠʧʘʜʢʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʫʞʥʦʩʪʽ 

ʥʘʭʠʣʝʥʠʭ ʧʣʘʩʪʽʚ ʚ ʨʦʟʨʽʟʘʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʾʭ ʧʨʦʩʪʷʛʘʥʥʶ, 

ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.2 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 
ɺʠʟʥʘʯʠʪʠ ʽʩʪʠʥʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ ʥʘ ʨʦʟʨʽʟʽ ʚʭʨʝʩʪ 

ʧʨʦʩʪʷʛʘʥʥʷ: 
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ɸ. ʇʣʘʩʪ ʽ ʨʝʣʴʻʬ ʥʘʭʠʣʝʥʽ ʚ 

ʨʽʟʥʽ ʙʦʢʠ 

 ɹ. ʇʣʘʩʪ ʽ ʨʝʣʴʻʬ ʥʘʭʠʣʝʥʽ ʚ 

ʦʜʠʥ ʙʽʢ 

1. 200 30 15  1. 421 3 15 

2. 9 45 90  2. 360 50 65 

3. 124 35 17  3. 517 12 37 

4. 305 40 20  4. 470 35 43 

5. 7 60 90  5. 290 34 42 

6. 408 15 5  6. 170 20 63 

7. 149 25 30  7. 195 42 13 

8. 321 75 8  8. 227 62 35 

9. 215 10 45  9. 335 47 22 

10. 175 23 50  10. 275 70 30 

11. 82 65 43  11. 380 53 27 

12. 400 8 5  12. 155 45 14 

13. 8 50 90  13. 12 45 15 
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2.3. ɺʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ ʧʦ 

ʚʠʜʠʤʽʡ, ʚʠʤʽʨʷʥʽʡ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ 

 

ʏʘʩʪʦ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚʜʘʻʪʴʩʷ ʚʠʤʽʨʷʪʠ ʣʠʰʝ ʚʠʜʠʤʫ 

ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ (ʄ1). ʋ ʮʴʦʤʫ ʨʘʟʽ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʘʟʠʤʫʪ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ, 

ʢʫʪ ʥʘʭʠʣʫ ʤʽʩʮʝʚʦʩʪʽ ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ ɓ1, ʘʟʠʤʫʪ ʪʘ ʢʫʪ ʧʘʜʽʥʥʷ 

ʧʣʘʩʪʘ a . ʊʘʢʫ ʟʘʜʘʯʫ ʟʨʫʯʥʽʰʝ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ 

(ʨʠʩ. 2.3). 

1. ɿʥʘʭʦʜʷʪʴ ʚʠʜʠʤʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ (ʄ) ʫ ʧʣʦʱʠʥʽ ʡʦʛʦ 

ʽʩʪʠʥʥʦʛʦ ʧʘʜʽʥʥʷ, ʜʣʷ ʯʦʛʦ ʩʫʤʽʱʘʶʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʪʨʠʢʫʪʥʠʢʠ ɸBC ʽ BCE, ʷʢʽ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʚʠʩʦʪʫ BC. ʇʦʙʫʜʦʚʫ 

ʚʠʢʦʥʫʶʪʴ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʧʦ ʚʠʜʠʤʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ ʚ 

ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ (ʄ1=ɸB), ʚʟʷʪʽʡ ʫ ʚʠʙʨʘʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʽ ʢʫʪʫ 

ʥʘʭʠʣʫ ʤʽʩʮʝʚʦʩʪʽ ʚʟʜʦʚʞ ʨʦʟʨʽʟʫ (ɓ1) ʙʫʜʫʶʪʴ ʪʨʠʢʫʪʥʠʢ ABC. ɺ 

ʪʦʯʮʽ C ʙʫʜʫʶʪʴ ʢʫʪ ɔ, ʫʪʚʦʨʝʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ 

ʣʽʥʽʡ ʢʦʩʦʛʦ ʨʦʟʨʽʟʫ ʪʘ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ. ɿ ʪʦʯʢʠ ɸ ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʶ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʜʣʷ ʯʦʛʦ ʦʧʫʩʢʘʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʨʦʝʢʮʽʶ ʣʽʥʽʾ ʧʘʜʽʥʥʷ ʽ ʟʥʘʭʦʜʷʪʴ ʥʘ ʥʽʡ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ E. ɺʽʜʨʽ-

ʟʦʢ CE ʚʽʜʤʽʨʷʶʪʴ ʥʘ ʣʽʥʽʾ ɸC, ʜʝ ʪʦʯʢʘ E ʟʘʡʤʝ ʧʦʣʦʞʝʥʥʷ E' . 

ɺʽʜʨʽʟʦʢ ɺE'  ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʜʠʤʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ ʚ ʧʣʦʱʠʥʽ, 

ʧʨʦʚʝʜʝʥʽʡ ʧʦ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. 

2. ɯʩʪʠʥʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ ʚʠʟʥʘʯʘʶʪʴ, ʧʦʙʫʜʫʚʘʚʰʠ ʨʦʟ-

ʨʽʟ ʧʦ ʣʽʥʽʾ ʧʘʜʽʥʥʷ, ʘʥʘʣʦʛʽʯʥʦ ʦʜʥʦʤʫ ʟ ʚʘʨʽʘʥʪʽʚ ʥʘ ʨʠʩ. 2.2. ɼʣʷ 

ʮʴʦʛʦ ʚ ʪʦʯʢʘʭ E'  ʽ ɺ ʙʫʜʫʶʪʴ ʧʽʜʦʰʚʫ ʪʘ ʧʦʢʨʽʚʣʶ ʧʣʘʩʪʘ ʧʦ ʢʫʪʫ 
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a ʪʘ ʥʘʧʨʷʤʫ ʡʦʛʦ ʧʘʜʽʥʥʷ. ʇʝʨʧʝʥʜʠʢʫʣʷʨ BD ʤʽʞ ʧʦʢʨʽʚʣʝʶ ʪʘ 

ʧʽʜʦʰʚʦʶ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʽʩʪʠʥʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʘʩʰʪʘʙʽ 

ʢʨʝʩʣʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ ʧʦ ʚʠʜʠʤʽʡ, ʚʠʤʽ-

ʨʷʥʽʡ ʚ ʜʦʚʽʣʴʥʦʤʫ ʥʘʧʨʷʤʽ, ʽʩʥʫʶʪʴ ʬʦʨʤʫʣʠ ɯ.ʗ. ʌʫʨʤʘʥʘ, 

ʄ.ʇ. ʃʝʦʥʪʦʚʩʴʢʦʛʦ, ʇ. ʇʝʥʥʝʙʝʢʝʨʘ ʽ ɺ. ʍʝʧʧʘ. ʅʘʞʘʣʴ, ʚʦʥʠ 

ʜʦʩʠʪʴ ʛʨʦʤʽʟʜʢʽ, ʥʝ ʤʘʶʪʴ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʚ ʧʨʘʢ-

ʪʠʮʽ ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʥʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʽʜʢʦ. 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 
ɺʠʟʥʘʯʠʪʠ ʽʩʪʠʥʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ ʟʘ ʪʘʢʠʤʠ ʜʘʥʠʤʠ: 

ˉ 
ɸʟʠʤʫʪ 

ʭʦʜʫ 

ʂʫʪ 

ʩʭʠʣʫ ʧʦ 

ʭʦʜʫ ɓ1 

ɺʠʜʠʤʘ 

ʧʦʪʫʞʥʽʩʪʴ 

ʚʟʜʦʚʞ ʭʦʜʫ 

ɸʟʠʤʫʪ 

ʧʘʜʽʥʥʷ 

ʧʣʘʩʪʘ 

ʂʫʪ 

ʧʘʜʽʥʥʷ 

a 
1. 10 +15 70 45 60 

2. 25 +8 130 80 32 

3. 40 ï20 280 15 20 

4. 80 ï10 65 25 45 

5. 105 +5 330 245 15 

6. 130 ï25 48 350 50 

7. 165 +13 29 295 55 

8. 185 +18 90 300 30 

9. 220 +7 170 260 10 

10. 245 ï30 7 195 65 

11. 280 ï23 215 210 40 

12. 310 +9 300 100 15 

13. 340 ï15 85 100 22 

14. 15 +20 65 230 40 

15. 50 +25 30 275 10 

16. 30 +30 70 180 45 

17. 170 ï20 35 140 35 

18. 270 ï25 60 240 60 

19. 40 +40 40 340 40 

20. 320 +20 550 280 50 

21. 65 ï30 140 100 70 

22. 110 +25 60 260 65 

23. 195 ï18 45 220 35 

24. 35 +35 35 235 55 

25. 20 +40 80 40 20 
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2.4. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʤʦʥʦʢʣʽʥʘʣʴʥʦ 

ʟʘʣʷʛʘʶʯʠʭ ʚʝʨʩʪʚ ʤʝʪʦʜʦʤ ʣʘʤʘʥʦʛʦ ʭʦʜʫ 

 

ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʩʧʦʩʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʦʢʨʝʤʠʭ ʰʘʨʽʚ ʘʙʦ ʥʝʟʥʘʯʥʦʾ ʾʭ ʛʨʫʧʠ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʧʨʠ ʩʢʣʘ-

ʜʘʥʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʨʦʟʨʽʟʽʚ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʝʡ ʮʽʣʠʭ ʧʘʯʦʢ ʘʙʦ ʩʚʪ̔. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ, 

ʷʢ ʧʨʘʚʠʣʦ, ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦ ʚʩʴʦʤʫ 

ʨʦʟʨʽʟʫ ʪʦʯʥʦ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʘʙʦ ʭʦʯʘ ʙ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʢʫʪʦʤ 

ʜʦ ʥʘʧʨʷʤʫ ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ. ʈʝʘʣʴʥʘ ʚʽʜʩʣʦʥʝʥʽʩʪʴ ʧʨʠʤʫʰʫʻ ʚʝʩʪʠ 

ʛʝʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʩʭʠʣʘʭ ʪʘ ʛʨʝʙʝʥʷʭ ʚʦʜʦʜʽʣʽʚ, ʚʟʜʦʚʞ 

ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʽ ʪ.ʧ., ʢʦʪʨʽ ʤʦʞʫʪʴ ʤʘʪʠ ʢʨʫʪʽ ʚʠʛʠʥʠ ʷʢ ʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʽʡ, ʪʘʢ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʴʥʽ ʤʘʨ-

ʰʨʫʪʠ ʤʘʶʪʴ ʚʠʛʣʷʜ ʩʢʣʘʜʥʠʭ ʣʘʤʘʥʠʭ ʭʦʜʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʩʣʽʜ 

ʧʦʙʫʜʫʚʘʪʠ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʪʦʯʥʦ ʧʦʧʝʨʝʢ ʧʨʦʩʪʷʛʘʥʥʷ, ʱʦʙ ʤʘ-

ʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʪʠ ʽʩʪʠʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʰʘʨʽʚ, ʧʘʯʦʢ ʪʘ ʩʚʽʪ. 

ʅʝʭʘʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʧʨʦʡʜʝʥʦ ʣʘʤʘʥʠʡ ʭʽʜ 1ï7 (ʨʠʩ. 2.4), 

ʚʟʜʦʚʞ ʷʢʦʛʦ ʚʠʤʽʨʷʥʘ ʰʠʨʠʥʘ ʚʠʭʦʜʫ ʢʦʞʥʦʛʦ ʧʣʘʩʪʘ (ʘʙʦ ʧʘʯʢʠ). 
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ʉʧʨʦʝʢʪʫʻʤʦ ʭʽʜ ʨʦʟʨʽʟʫ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʧʣʦʱʠʥʫ ɺɺ1, ʧʘʨʘ-

ʣʝʣʴʥʫ ʣʽʥʽʾ ʧʘʜʽʥʥʷ, ʜʣʷ ʯʦʛʦ ʯʝʨʝʟ ʢʦʞʥʫ ʪʦʯʢʫ ʚʠʭʦʜʫ ʧʣʘʩʪʽʚ ʥʘ 

ʭʦʜʽ ʽ ʯʝʨʝʟ ʚʩʽ ʪʦʯʢʠ ʧʝʨʝʛʠʥʫ ʨʝʣʴʻʬʫ ʧʨʦʚʝʜʝʤʦ ʣʽʥʽʾ ʧʨʦʩʪʷ-

ʛʘʥʥʷ ʜʦ ʾʭ ʟʫʩʪʨʽʯʽ ʟ ʚʢʘʟʘʥʦʶ ʧʣʦʱʠʥʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ 

ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ, ʚ ʷʢʦʤʫ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʽʚ (ʧʘʯʦʢ) ʙʫʜʫʪʴ 

ʽʩʪʠʥʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʧʨʦʬʽʣʴ ʧʦʙʫʜʦʚʘʥʦ ʚ ʥʘʧʨʷʤʽ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ, ʘ ʩʘʤʝ ʚʽʥ ʻ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ, ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʪʘʢʽ ʜʘʥʽ: ʘʟʠʤʫʪʠ ʥʘʧʨʷʤʽʚ 

ʟ ʢʦʞʥʦʾ ʪʦʯʢʠ ʭʦʜʫ ʥʘ ʥʘʩʪʫʧʥʫ ʪʦʯʢʫ ʧʝʨʝʭʦʜʫ, ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʪʦʯʢʘʤʠ, ʚʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʪʦʯʦʢ (ʘʙʦ ʾʭ ʚʽʜʥʦʩʥʽ ʧʝʨʝʚʠʱʝʥʥʷ), 

ʪʦʯʥʝ ʧʦʣʦʞʝʥʥʷ ʥʘ ʣʽʥʽʾ ʭʦʜʫ ʧʽʜʦʰʚʠ ʪʘ ʧʦʢʨʽʚʣʽ ʢʦʞʥʦʛʦ ʧʣʘʩʪʘ 

(ʧʘʯʢʠ), ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʻʪʴʩʷ ʧʦ ʩʭʠʣʫ lc, ʘ ʧʝʨʝʚʠʱʝʥʥʷ ʦʜʥʽʻʾ ʪʦʯʢʠ 

ʥʘʜ ʽʥʰʦʶ ï ʚ ʛʨʘʜʫʩʘʭ (ʢʫʪ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʨʝʣʴʻʬʫ ʚ ʥʘʧʨʷʤʢʫ 

ʚʠʤʽʨʶʚʘʥʦʾ ʚʽʜʩʪʘʥʽ ɓʩ), ʜʣʷ ʜʘʣʴʰʠʭ ʧʦʙʫʜʦʚ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʢʣʘʜʝʥʥʷ ʚʠʤʽʨʷʥʠʭ ʚʽʜʩʪʘʥʝʡ lʛ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʪʦʯʦʢ ʫ ʤʝʪʨʘʭ h. ɿʥʘʭʦʜʞʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ 

ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.5ʘ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʽ ʞ 

ʚʝʣʠʯʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʡ ʘʥʘʣʽʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ: 

 

lʛ=lc cosɓʩ h=lc sinɓʩ 

 

ʅʘ ʦʩʥʦʚʽ ʚʢʘʟʘʥʠʭ ʜʘʥʠʭ ʙʫʜʫʶʪʴ ʧʨʦʝʢʮʽʶ ʧʨʦʡʜʝʥʦʛʦ 

ʣʘʤʘʥʦʛʦ ʭʦʜʫ 1ï7 ʫ ʧʣʘʥʽ (ʨʠʩ. 2.5ʙ). ɿ ʮʽʻʶ ʤʝʪʦʶ: 

1. ɿ ʪʦʯʢʠ 1 ʧʨʦʢʨʝʩʣʶʶʪʴ ʧʦ ʚʠʤʽʨʷʥʦʤʫ ʘʟʠʤʫʪʫ ʥʘʧʨʷʤ ʥʘ 

ʪʦʯʢʫ 2, ʚʽʜʢʣʘʜʘʶʪʴ ʥʘ ʥʴʦʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʦʢʣʘʜʝʥʥʷ ʭʦʜʫ ʜʦ 

ʪʦʯʢʠ 2 ʽ ʥʘʥʦʩʷʪʴ ʛʨʘʥʠʮʽ (ʧʽʜʦʰʚʫ ʪʘ ʧʦʢʨʽʚʣʶ) ʚʝʨʩʪʚ, ʘ ʪʘʢʦʞ 

ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʛʨʘʥʠʮʽ ʚʝʨʩʪʚ 

(ʧʘʯʦʢ) ʥʝ ʧʨʦʭʦʜʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ʪʦʯʢʠ ʣʘʤʘʥʦʛʦ ʭʦʜʫ ʽ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʬʽʢʩʦʚʘʥʠʭ ʪʦʯʦʢ ʜʦ ʥʠʭ ʚʠʤʽʨʶʚʘʣʘʩʴ ʧʦ ʩʭʠʣʫ, ʜʣʷ 

ʪʦʯʥʦʛʦ ʥʘʥʝʩʝʥʥʷ ʛʨʘʥʠʮʴ ʥʘ ʧʣʘʥ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

ʧʨʦʢʣʘʜʝʥʥʷ ʚʠʤʽʨʷʥʠʭ ʚʽʜʩʪʘʥʝʡ ʽ ʥʘ ʧʣʘʥʽ ʚʽʜʢʣʘʩʪʠ ʩʘʤʝ 

ʧʨʦʢʣʘʜʝʥʥʷ. 

ɸʥʘʣʦʛʽʯʥʦ ʙʫʜʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʣʘʥ ʨʝʰʪʠ ʯʘʩʪʠʥ 

ʣʘʤʘʥʦʛʦ ʭʦʜʫ (ʤʽʞ ʪʦʯʢʘʤʠ 2ï7). 

2. ʇʦ ʚʠʤʽʨʷʥʦʤʫ ʘʟʠʤʫʪʫ ʧʘʜʽʥʥʷ ʥʘ ʜʦʚʽʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʣʘʤʘʥʦʛʦ ʭʦʜʫ ʧʨʦʚʦʜʷʪʴ ʫʩʝʨʝʜʥʝʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʣʽʥʽʾ 

ʧʘʜʽʥʥʷ ɺɺ1 ʽ ʥʘ ʮʶ ʧʨʷʤʫ ʧʦ ʣʽʥʽʷʤ ʧʨʦʩʪʷʛʘʥʥʷ ʧʨʦʝʢʪʫʶʪʴ ʫʩʽ 

ʪʦʯʢʠ ʟʣʘʤʫ ʨʝʣʴʻʬʫ ʪʘ ʛʨʘʥʠʮʽ ʚʝʨʩʪʚ (ʨʠʩ. 2.5ʚ). 
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ʋ ʨʝʟʫʣʴʪʘʪʽ, ʥʘ ʧʨʷʤʽʡ ɺɺ1 ʦʪʨʠʤʫʶʪʴ ʪʦʯʢʠ 1', 2', 3', 4', 5', 

6', 7', ʢʦʪʨʽ ʻ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʨʦʝʢʮʽʷʤʠ ʪʦʯʦʢ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʨʽʟʫ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʧʦ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. 

3. ɹʫʜʫʶʪʴ ʫʤʦʚʥʠʡ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʨʦʬʽʣʴ ʧʦ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʤʘʩʰʪʘʙʽ ʧʣʘʥʫ ʚʽʜʢʣʘʜʘʶʪʴ ʚʠʩʦʪʠ (ʘʙʦ ʧʝʨʝʚʠʱʝʥʥʷ) 

ʪʦʯʦʢ ʟʣʘʤʫ ʨʝʣʴʻʬʫ ʥʘ ʣʽʥʽʷʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʾ ʧʨʦʝʢʮʽʾ ʣʽʥʽʾ ʧʘʜʽʥʥʷ ï ʪʦʯʢʠ 2'', 3'', 4'', 5'', 6'', 7''. ɿ'ʻʜʥʘʚʰʠ 

ʟʥʘʡʜʝʥʽ ʪʦʯʢʠ ʟ ʪʦʯʢʘʤʠ 1', 2', 3', 4', 5', 6', 7' ʦʪʨʠʤʫʶʪʴ ʫʤʦʚʥʠʡ 

ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʨʦʬʽʣʴ ʫ ʧʣʦʱʠʥʽ ʧʘʜʽʥʥʷ. 

4. ɿ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʧʨʦʬʽʣʶ ʟ ʣʽʥʽʷʤʠ ʧʨʦʩʪʷʛʘʥʥʷ ʧʽʜʦʰʚʠ 

ʪʘ ʧʦʢʨʽʚʣʽ ʰʘʨʽʚ (ʧʘʯʦʢ) ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʾ ʧʘʜʽʥʥʷ ʧʽʜ ʽʩʪʠʥʥʠʤ ʢʫ-

ʪʦʤ ʧʘʜʽʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʥʘʧʨʷʤ ʥʘʭʠʣʫ ʧʣʘʩʪʽʚ. 

ʋ ʧʦʙʫʜʦʚʘʥʦʤʫ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʤʦʞ-

ʣʠʚʝ ʚʠʤʽʨʶʚʘʥʥʷ ʽʩʪʠʥʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʧʣʘʩʪʽʚ (ʧʘʯʦʢ, ʩʚʽʪ) ʽ 

ʩʢʣʘʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʚʝʜʝʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ 

ʨʦʟʨʽʟʫ (ʢʦʣʦʥʢʠ) ʚʠʚʯʝʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʨʠʩ. 2.5ʛ) 
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ɿʘ ʙʘʞʘʥʥʷʤ, ʱʦʙ ʢʦʣʦʥʢʘ ʤʘʣʘ ʚʝʨʪʠʢʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʧʦʪʨʽʙʥʦ "ʧʽʚʥʽʯʥʠʡ ʥʘʧʨʷʤ" ʨʦʟʚʝʨʥʫʪʠ ʥʘ ʩʫʤʫ ʢʫʪʽʚ ʧʘʜʽʥʥʷ 

ʧʣʘʩʪʽʚ ʪʘ ʘʟʠʤʫʪʘ ʾʭ ʧʘʜʽʥʥʷ, ʚʽʜʣʽʯʫʶʯʠ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʣʽʥʽʾ, 

ʪʦʙʪʦ ʧʦʯʠʥʘʶʯʠ ʢʨʝʩʣʝʥʥʷ ʟ ʣʽʥʽʾ ʧʘʜʽʥʥʷ. 

ʗʢʱʦ ʚ ʩʚʽʪʽ ʧʣʘʩʪʽʚ ʘʟʠʤʫʪʠ ʪʘ ʢʫʪʠ ʧʘʜʽʥʥʷ ʩʫʪʪʻʚʦ ʟʤʽʥʶ-

ʶʪʴʩʷ ʚ ʧʝʚʥʠʭ ʤʽʩʮʷʭ, ʪʦ ʪʘʢʫ ʪʦʚʱʫ ʚʘʨʪʦ ʨʦʟʙʠʪʠ ʥʘ ʦʢʨʝʤʽ 

ʤʦʥʦʢʣʽʥʘʣʽ ʽ ʧʦʙʫʜʫʚʘʪʠ ʣʘʤʘʥʽ ʭʦʜʠ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦ. 
 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ɺʠʟʥʘʯʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʤʦʥʦʢʣʽʥʘʣʴʥʦ ʟʘʣʷʛʘʶʯʠʭ ʧʣʘʩʪʽʚ ʟʘ 

ʪʘʢʠʤʠ ʜʘʥʠʤʠ: 
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ɻʝʦʣʦʛʽʯʥʽ ʜʘʥʽ 

1 2 3 4 5 6 

ɿʘʜʘʯʘ 1 

1 2 42 25,6 +38 ɺ ʪ.ʩ. 1 ʽ ʜʘʣʽ ï ʧʽʩʢʦʚʠʢʠ 

ɸʟ.ʧʜ. 72Á, Ï22Á. 

2 3 59 35 +28 ɺ ʪ.ʩ. 2 ï ʧʽʜʦʰʚʘ, ʘ ʯʝʨʝʟ 19 ʤ ʧʦ ʭʦʜʫ 

ʤʘʨʰʨʫʪʫ ï ʧʦʢʨʽʚʣʷ ʘʣʝʚʨʦʣʽʪʽʚ. 

3 4 88 28 ï15 ɺ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ ʢʨʝʤʝʥʠʩʪʠʭ 

ʩʣʘʥʮʽʚ. ɸʟ.ʧʜ. 73Á, Ï21Á. 

4 5 105 15,3 +31 ɺ ʪ.ʩ. 4 ï ʧʦʢʨʽʚʣʷ ʤʝʨʛʝʣʽʚ. ɸʟ.ʧʜ. 73Á, 

Ï22Á. 

5 6 72 7,5 +13 ɺ ʪ.ʩ. 5 ï ʧʦʢʨʽʚʣʷ ʚʘʧʥʷʢʽʚ. 

6 7 60 18 ï11 ɺ ʪ.ʩ. 6 ï ʧʦʢʨʽʚʣʷ ʛʨʘʚʝʣʽʪʽʚ. 

ɸʟ.ʧʜ. 72Á, Ï23Á. 

7 8 95 20,5 ï15 ɺ ʪ.ʩ. 7 ï ʧʦʢʨʽʚʣʷ ʧʽʩʢʦʚʠʢʽʚ. ɸʟ.ʧʜ. 

72Á, Ï22Á. 

8 9 109 23 +19 ɺ 10 ʚʽʜ ʪ.ʩ. 8 ï ʧʦʢʨʽʚʣʷ ʘʨʛʽʣʽʪʽʚ, ʜʘʣʽ 

ï ʚʘʧʥʷʢʠ. 

ɿʘʜʘʯʘ 2 

1 2 345 37 +20 ɺ 25 ʤ ʚʽʜ ʪ.ʩ. 1 ï ʧʦʢʨʽʚʣʷ ʛʨʘʚʝʣʽʪʽʚ, 

ʜʘʣʽ ï ʧʽʩʢʦʚʠʢʠ. 

2 3 8 28 +13 ɺ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ ʧʽʩʢʦʚʠʢʽʚ. 

ɸʟ.ʧʜ. 32Á, Ï36Á. 

3 4 20 45 ï10 ɺ 32 ʤ ʚʽʜ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ ʙʘʟʘʣʴʪʦʚʠʭ 

ʧʦʨʬʽʨʠʪʽʚ. ɸʟ.ʧʜ. 34Á, Ï37Á. 
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1 2 3 4 5 6 

4 5 41 55 +15 ɺ 10 ʤ ʚʽʜ ʪ.ʩ. 4 ï ʧʦʢʨʽʚʣʷ ʛʣʠʥʠʩʪʠʭ 

ʩʣʘʥʮʽʚ, ʜʘʣʽ ï ʢʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ. 

5 6 55 38 ï10 ɺ ʪ.ʩ. 5 ï ʧʦʢʨʽʚʣʷ ʢʨʝʤʝʥʠʩʪʠʭ 

ʩʣʘʥʮʽʚ. ɸʟ.ʧʜ. 33Á, Ï37Á. 

6 7 78 43 +18 ɺ ʪ.ʩ. 6 ï ʧʦʢʨʽʚʣʷ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ, 

ʜʘʣʽ ï ʢʚʘʨʮʝʚʽ ʧʦʨʬʽʨʠ. 

7 8 27 54 ï6 ɺ ʪ.ʩ. 7 ʽ ʜʘʣʽ ï ʘʣʝʚʨʦʣʽʪʠ. ɸʟ.ʧʜ. 34Á, 

Ï38 Á. 

8 9 358 37 +24 ɺ ʪ.ʩ. 8 ʽ ʜʘʣʽ ï ʢʦʥʛʣʦʤʝʨʘʪʠ. 

ɸʟ.ʧʜ. 33Á, Ï37Á. 

ɿʘʜʘʯʘ 3 

1 2 350 28 +16 ɺ ʪ.ʩ. 1 ï ʧʽʜʦʰʚʘ ʧʽʩʢʦʚʠʢʽʚ. 

ɸʟ.ʧʜ. 309Á, Ï31Á. 

2 3 10 37 ï5 ɺ ʪ.ʩ. 2 ï ʧʽʜʦʰʚʘ ʘʣʝʚʨʦʣʽʪʽʚ ʟ 
ʧʨʦʰʘʨʢʘʤʠ ʘʨʛʽʣʽʪʽʚ; ʚ 25 ʤ ʚʽʜ ʪ.ʩ. 2 ï 

ʧʽʜʦʰʚʘ ʤʝʨʛʝʣʽʚ. 

3 4 36 42 ï3 ʄʽʞ ʪ.ʩ. 3 ʪʘ ʪ.ʩ. 4 ï ʤʝʨʛʝʣʽ ʟ ʧʨʦʰʘʨ-

ʢʘʤʠ ʘʨʛʽʣʽʪʽʚ. ɸʟ.ʧʜ. 310Á, Ï32Á. 

4 5 15 48 +13 ɺ ʪ.ʩ. 4 ʽ ʜʘʣʽ 28 ʤ ï ʚʘʧʥʷʢʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʤʝʨʛʝʣʽʚ, ʜʘʣʽ ʚʘʧʥʷʢʠ ʟ 

ʢʨʝʤʝʥʠʩʪʠʤʠ ʩʪʷʞʽʥʥʷʤʠ. 

5 6 340 34 +18 ɺ ʽʥʪʝʨʚʘʣʽ 0ï16 ʤ ï ʪʘʢʽ ʞ ʚʘʧʥʷʢʠ, 

ʜʘʣʽ ï ʧʽʩʢʦʚʠʢʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʤʝʨʛʝʣʽʚ. 

6 7 301 45 ï8 ɺ ʪ.ʩ. 6 ʽ ʜʘʣʽ ï ʘʣʝʚʨʦʣʽʪʠ. ɸʟ.ʧʜ. 310Á, 

Ï31Á. 

7 8 282 58 ï11 ɺ ʪ.ʩ. 7 ʽ ʜʘʣʽ 42 ʤ ï ʘʨʛʽʣʽʪʠ, ʧʦʪʽʤ ï 

ʤʝʨʛʝʣʽ. 

8 9 322 51 +9 ɺ ʪ.ʩ. 8 ï ʧʽʜʦʰʚʘ ʚʘʧʥʷʢʽʚ ɸʟ.ʧʜ. 311Á, 

Ï32Á. 

ɿʘʜʘʯʘ 4 

1 2 295 26 +28 ɺ 15 ʤ ʚʽʜ ʪ.ʩ. 1 ï ʧʦʢʨʽʚʣʷ ʢʦʥʛʣʦʤʝʨʘ-

ʪʽʚ, ʜʘʣʽ ï ʛʨʘʚʝʣʽʪʠ. ɸʟ.ʧʜ. 303Á, Ï 40Á. 

2 3 345 18 ï13 ɺ ʪ.ʩ. 2 ï ʧʽʜʦʰʚʘ ʧʽʩʢʦʚʠʢʽʚ. 

3 4 285 14 +5 ɺ ʪ.ʩ. 3 ï ʧʽʜʦʰʚʘ ʘʣʝʚʨʦʣʽʪʽʚ. 

ɸʟ.ʧʜ. 303Á, Ï39Á. 

4 5 295 32 +11 ɺ ʪ.ʩ. 4 ʽ ʜʘʣʽ 17 ʤ ï ʛʣʠʥʠʩʪʽ ʩʣʘʥʮʽ, 

ʧʦʪʽʤ ʤʝʨʛʝʣʽ. 

5 6 7 12 +22 ɺ ʪ.ʩ. 5 ï ʧʽʜʦʰʚʘ ʚʘʧʥʷʢʽʚ. ɸʟ.ʧʜ. 305Á, 

Ï39Á. 

1 2 3 4 5 6 
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6 7 335 30 +9 ɺ ʪ.ʩ. 6 ï ʧʽʜʦʰʚʘ ʧʽʩʢʦʚʠʢʽʚ. 

ɸʟ.ʧʜ. 303Á, Ï40Á. 

7 8 295 47 ï12 ɺ ʪ.ʩ. 7 ʽ ʜʘʣʽ 28 ʤ ï ʘʣʝʚʨʦʣʽʪʠ, ʧʦʪʽʤ ï 

ʨʽʟʥʦʙʘʨʚʥʽ ʘʨʛʽʣʽʪʠ. 

8 9 345 38 ï ʄʽʞ ʪ.ʩ. 8 ʽ ʪ.ʩ. 9 ï ʘʥʛʽʜʨʠʪʠ. 

ɸʟ.ʧʜ. 304Á, Ï39Á. 

ɿʘʜʘʯʘ 5 

1 2 75 33 +27 ɺ 22 ʤ ʚʽʜ ʪ.ʩ. 1 ï ʧʦʢʨʽʚʣʷ ʘʣʝʚʨʦʣʽʪʽʚ. 

ɸʟ.ʧʜ. 106Á, Ï24Á. 

2 3 130 25 +15 ɺ ʪ.ʩ. ï 2 ʧʦʢʨʽʚʣʷ ʘʨʛʽʣʽʪʽʚ. 
ɸʟ.ʧʜ. 105Á, Ï25Á. 

3 4 85 37 ï10 ɺ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ ʤʝʨʛʝʣʽʚ. 

4 5 50 42 +12 ɺ ʪ.ʩ. 4 ï ʧʦʢʨʽʚʣʷ ʚʘʧʥʷʢʽʚ, ʚ ʽʥʪʝʨʚʘʣʽ 

0ï28 ʤ ï ʤʝʨʛʝʣʽ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʘʨʛʽʣʽʪʽʚ, ʜʘʣʽ ï ʧʽʩʢʦʚʠʢʠ. 

5 6 92 31 ï8 ɺ 25 ʤ ʚʽʜ ʪ.ʩ. 5 ï ʧʦʢʨʽʚʣʷ ʧʽʩʢʦʚʠʢʽʚ. 

ɸʟ.ʧʜ. 106Á, Ï25Á. 

6 7 125 26 +20 ɺ 15 ʤ ʚʽʜ ʪ.ʩ. 6 ï ʧʦʢʨʽʚʣʷ ʘʣʝʚʨʦʣʽʪʽʚ. 

7 8 110 17 +8 ɺ ʪ.ʩ. 7 ï ʧʦʢʨʽʚʣʷ ʘʨʛʽʣʽʪʽʚ. 

ɸʟ.ʧʜ. 106Á, Ï25Á. 

8 9 60 30 ï11 ɺ ʪ.ʩ. 8 ï ʧʦʢʨʽʚʣʷ ʢʨʝʤʝʥʠʩʪʠʭ 

ʩʣʘʥʮʽʚ; ʜʘʣʽ ï ʙʘʟʘʣʴʪʠ. 

ɿʘʜʘʯʘ 6 

1 2 325 50 +20 ɺ ʪ.ʩ. 2 ï ʧʦʢʨʽʚʣʷ ʢʦʥʛʣʦʤʝʨʘʪʽʚ. 

ɸʟ.ʧʜ. 255Á, Ï26Á. 

2 3 300 42 +28 ɺ 20 ʤ ʚʽʜ ʪ.ʩ. 2 ï ʧʦʢʨʽʚʣʷ ʛʨʘʚʝʣʽʪʽʚ. 

ɸʟ.ʧʜ. 255Á, Ï27Á. 

3 4 275 60 ï12 ɺ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ ʧʽʩʢʦʚʠʢʽʚ. 

4 5 251 49 +30 ɺ ʪ.ʩ. 4 ï ʧʦʢʨʽʚʣʷ ʘʣʝʚʨʦʣʽʪʽʚ. 

ɸʟ.ʧʜ. 256Á, Ï27Á. 

5 6 290 37 ï8 ɺ ʪ.ʩ. 5 ï ʧʦʢʨʽʚʣʷ ʘʥʜʝʟʠʪʽʚ. 

6 7 303 50 +22 ɺ ʪ.ʩ. 6 ï ʧʦʢʨʽʚʣʷ ʤʝʨʛʝʣʽʚ. 

ɸʟ.ʧʜ. 254Á, Ï26Á. 

7 8 265 25 ï7 ɺ 10 ʤ ʚʽʜ ʪ.ʩ. 7 ï ʧʦʢʨʽʚʣʷ ʙʘʟʘʣʴʪʽʚ, 

ʜʘʣʽ ï ʢʨʝʤʝʥʠʩʪʽ ʩʣʘʥʮʽ. 

8 9 240 33 +10 ɺ 15 ʤ ʚʽʜ ʪ.ʩ. 8 ï ʧʽʜʦʰʚʘ ʘʣʝʚʨʦʣʽʪʽʚ. 

ɸʟ.ʧʜ. 255Á, Ï26Á. 

ɿʘʜʘʯʘ 7 

1 2 61 41,5 +10 ɺ 9 ʤ ʚʽʜ ʪ.ʩ. 2 ï ʧʦʢʨʽʚʣʷ ʧʽʩʢʦʚʠʢʽʚ. 

2 3 90 34,5 +8 ɺ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʽʚ. 

1 2 3 4 5 6 

3 4 57 11 +5 ɺ ʪ.ʩ. 4 ï ʧʦʢʨʽʚʣʷ ʚʘʧʥʷʢʽʚ. ɸʟ.ʧʜ. 41Á, 
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Ï32Á. 

4 5 26 28 +20 ɺ 2,5 ʤ ʚʽʜ ʪ.ʩ. 5 ï ʧʦʢʨʽʚʣʷ 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ. 

5 6 119 15 +5 ʊʫʬʽʪʠ 

6 7 20 43 +10 ɺ ʪ.ʩ. 7 ï ʧʦʢʨʽʚʣʷ ʪʫʬʽʪʽʚ. ɸʟ.ʧʜ. 39Á, 

Ï34Á. 

ɿʘʜʘʯʘ 8 

1 2 90 30 +15 ɺ ʪ.ʩ. 1 ʽ ʜʘʣʽ ï ʘʨʛʽʣʽʪʠ. ɸʟ.ʧʜ. 68Á, 

Ï40Á. 

2 3 30 25 ï20 ɺ 5 ʤ ʚʽʜ ʪ.ʩ. 2 ï ʧʽʜʦʰʚʘ ʘʣʝʚʨʦʣʽʪʽʚ. 

3 4 55 45 ï17 ɺ ʪ.ʩ. 3 ï ʧʽʜʦʰʚʘ ʧʽʩʢʦʚʠʢʽʚ. 

ɸʟ.ʧʜ. 70Á, Ï 43Á. 

4 5 110 35 ï15 ɺ ʪ.ʩ. 4 ï ʧʽʜʦʰʚʘ ʛʨʘʚʝʣʽʪʽʚ. 

5 6 127 43 +10 ɺ 12 ʤ ʚʽʜ ʪ.ʩ. 5 ï ʧʽʜʦʰʚʘ 

ʢʦʥʛʣʦʤʝʨʘʪʽʚ. ɸʟ.ʧʜ. 73Á, Ï45Á. 

ɿʘʜʘʯʘ 9 

1 2 160 17 +12 ɺ ʪ.ʩ. 1 ï ʧʦʢʨʽʚʣʷ ʚʘʧʥʷʢʽʚ. ɸʟ.ʧʜ. 17Á, 

Ï35Á. 

2 3 130 15 +20 ɺ 4 ʤ ʚʽʜ ʪ.ʩ. 2 ï ʧʦʢʨʽʚʣʷ ʤʝʨʛʝʣʽʚ. 

3 4 200 23 +25 ɺ 7 ʤ ʚʽʜ ʪ.ʩ. 3 ï ʧʦʢʨʽʚʣʷ 

ʚʘʧʥʷʢʦʚʠʩʪʠʭ ʘʣʝʚʨʦʣʽʪʽʚ. ɸʟ.ʧʜ. 15Á, 

Ï32Á. 

4 5 240 20 ï16 ɺ ʪ.ʩ. 4 ï ʧʦʢʨʽʚʣʷ ʛʣʘʫʢʦʥʽʪʦʚʠʭ 

ʧʽʩʢʦʚʠʢʽʚ. 

5 6 135 18 ï10 ɺ 5 ʤ ʚʽʜ ʪ.ʩ. 6 ï ʧʦʢʨʽʚʣʷ ʛʨʘʚʝʣʽʪʽʚ. 

6 7 200 15 +18 ɺ ʪ.ʩ. 7 ï ʧʽʜʦʰʚʘ ʛʨʘʚʝʣʽʪʽʚ. 

ɸʟ.ʧʜ. 18Á, Ï34Á. 

ɿʘʜʘʯʘ 10 

1 2 250 15 ï10 ɺ ʪ.ʩ. 1 ï ʧʽʜʦʰʚʘ ʘʛʣʦʤʝʨʘʪʦʚʠʭ ʪʫʬʽʚ 

ʘʥʜʝʟʠʪʽʚ. ɸʟ.ʧʜ. 260Á, Ï40Á. 

2 3 220 18 ï15 ɺ ʪ.ʩ. 2 ï ʧʽʜʦʰʚʘ ʧʩʘʤʽʪʦʚʠʭ ʪʫʬʽʚ 

ʘʥʜʝʟʠʪʽʚ. 

3 4 290 24 +13 ɺ 3 ʤ ʚʽʜ ʪ.ʩ. 3 ï ʧʽʜʦʰʚʘ 

ʚʫʣʢʘʥʦʪʝʨʠʛʝʥʥʠʭ ʧʽʩʢʦʚʠʢʽʚ. 

4 5 330 16 +10 ɺ ʪ.ʩ. 4 ï ʧʽʜʦʰʚʘ ʬʪʘʥʽʪʽʚ. ɸʟ.ʧʜ. 264Á, 

Ï37Á. 

5 6 225 20 +15 ɺ ʪ.ʩ. 5 ï ʧʽʜʦʰʚʘ ʪʫʬʽʚ ʜʘʮʠʪʽʚ. 

6 7 290 15 +12 ɺ 6 ʤ ʚʽʜ ʪ.ʩ. 6 ï ʧʽʜʦʰʚʘ ʢʨʝʤʝʥʠʩʪʠʭ 

ʚʘʧʥʷʢʽʚ. ɸʟ.ʧʜ. 261Á, Ï39Á. 
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3. ɻʈɸʌɯʏʅɯ ʇʈʀʁʆʄʀ ʇʈʀ ʉʂʃɸɼɸʅʅɯ ʊɸ 

ʏʀʊɸʅʅɯ ɻɽʆʃʆɻɯʏʅʀʍ ʂɸʈʊ 

 

 

 

3.1. ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 

 

ʗʢʱʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʛʨʘʥʠʮʷ ʧʣʘʩʪʘ 

ʧʦʚʩʶʜʥʦ ʤʘʻ ʦʜʥʽ ʡ ʪʽ ʞ ʚʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ, ʪʦ ʧʣʘʩʪ ʟʘʣʷʛʘʻ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʊʦʙʪʦ, ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʛʝʦʣʦʛʽʯʥʽ 

ʛʨʘʥʠʮʽ ʙʫʜʫʪʴ ʧʦʚʪʦʨʶʚʘʪʠ ʢʦʥʪʫʨʠ ʛʦʨʠʟʦʥʪʘʣʝʡ. ɼʨʝʚʥʽ 

ʚʝʨʩʪʚʠ ʙʫʜʫʪʴ ʟʦʙʨʘʞʝʥʽ ʥʘ ʢʘʨʪʽ ʚ ʤʽʩʮʷʭ ʟ ʥʘʡʤʝʥʰʠʤʠ 

ʘʙʩʦʣʶʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ, ʘ ʚʠʭʦʜʠ ʥʘʡʤʦʣʦʜʰʠʭ ʧʣʘʩʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʪʠʤʫʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ, ʦʙʤʝʞʝʥʠʭ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʟ 

ʥʘʡʙʽʣʴʰʠʤʠ ʚʽʜʤʽʪʢʘʤʠ. 

ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʰʘʨʽʚ ʧʦʪʫʞʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʣʘʩʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʘʨʪʽ ʧʦ ʨʽʟʥʠʮʽ ʚʽʜʤʽʪʦʢ ʧʽʜʦʰʚʠ ʽ ʧʦʢʨʽʚʣʽ. 

ɺʠʟʥʘʯʠʚʰʠ ʧʦ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʣʷʛʘʥʥʷ ʚʝʨʩʪʚ ʪʘ 

ʾʭ ʧʦʪʫʞʥʽʩʪʴ, ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʢʦʣʦʥʢʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʨʽʟʫ ʜʣʷ 

ʨʘʡʦʥʫ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʢʘʨʪʽ. 

ɼʣʷ ʟ'ʷʩʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʘʡʦʥʫ ʪʘ ʚʽʜʥʦʩʥʦʛʦ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʧʣʘʩʪʽʚ ʧʦ ʢʘʨʪʽ ʩʢʣʘʜʘʶʪʴ 

ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚ ʨʝʛʽʦʥʘʭ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʧʦʪʫʞʥʽʩʪʴ ʛʦʨʠʟʦʥʪʽʚ ʯʘʩʪʦ ʥʝʚʝʣʠʢʘ, ʛʝʦʣʦʛʽʯʥʽ 

ʨʦʟʨʽʟʠ ʽʥʦʜʽ ʙʫʜʫʶʪʴ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ 

ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ. ɺʝʣʠʯʠʥʫ ʪʘʢʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʠʙʠʨʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘ ʨʦʟʨʽʟʽ ʤʽʛ ʙʫʪʠ ʟʦʙʨʘʞʝʥʠʡ 

ʛʦʨʠʟʦʥʪ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ. 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: 

ʅʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʦʩʥʦʚʽ (ʜʘʜʘʪʦʢ 6) ʟʦʙʨʘʟʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʟʘʣʷʛʘʶʯʽ ʧʣʘʩʪʠ, ʷʢʱʦ ʚ ʦʜʥʽʡ ʟ ʪʦʯʦʢ ʚʽʜʩʣʦʥʝʥʘ ʧʽʜʦʰʚʘ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ (ʧʣʘʩʪʘ) ʟ ʥʘʚʝʜʝʥʦʛʦ ʥʠʞʯʝ ʨʦʟʨʽʟʫ. 

ɼʦ ʢʘʨʪʠ ʩʢʣʘʩʪʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʢʦʣʦʥʢʫ, ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ 

ʧʦʙʫʜʫʚʘʪʠ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ. 
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ˉ ʪ.ʩ. ɺʽʜʩʣʦʥʝʥʘ ʧʽʜʦʰʚʘ ˉ ʪ.ʩ. ɺʽʜʩʣʦʥʝʥʘ ʧʽʜʦʰʚʘ 

1 1 ɺʝʨʭʥʴʦʛʦ ʢʝʤʙʨʽʶ 13 6 ʅʠʞʥʴʦʛʦ ʜʝʚʦʥʫ 

2 5 ʆʨʜʦʚʢ̔ʩʴʢʦʾ ʩʠʩʪʝʤʠ 14 7 ʂʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ 

ʩʠʩʪʝʤʠ 

3 4 ʃʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ 15 1 ʅʠʞʥʴʦʛʦ ʪʨʽʘʩʫ 

4 3 ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ 

ʛʦʨʠʟʦʥʪʫ 
16 5 ɺʝʨʭʥʴʦʛʦ ʪʨʽʘʩʫ 

5 6 ʂʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ 

ʩʠʩʪʝʤʠ 
17 4 ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ 

ʛʦʨʠʟʦʥʪʫ 

6 2 ɯʥʜʩʴʢʦʛʦ ʷʨʫʩʫ 18 3 ʉʝʨʝʜʥʴʦʛʦ ʪʨʽʘʩʫ 

7 1 ʉʝʨʝʜʥʴʦʛʦ ʪʨʽʘʩʫ 19 6 ɯʥʜʩʴʢʦʛʦ ʷʨʫʩʫ 

8 7 ʅʠʞʥʴʦʢʘʨʥʽʡʩʴʢʦʛʦ 

ʧʽʜôʷʨʫʩʫ 
20 2 ʂʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ 

ʩʠʩʪʝʤʠ 

9 5 ɸʨʛʫʥʩɹʴʢʦʾ ʩʝʨʽʾ 21 7 ʇʘʣʝʦʮʝʥʫ 

10 4 ɹʝʨʠʘʩʴʢʦʛʦ ʷʨʫʩʫ 22 5 ʅʠʞʥʴʦʢʘʨʥʽʡʩʴʢʦʛʦ 

ʧʽʜôʷʨʫʩʫ 

11 3 ʂʘʩôʷʥʽʚʩʴʢʦʾ ʩʚʽʪʠ 23 4 ʇʘʣʝʦʮʝʥʫ 

12 2 ʃʫʜʣʦʚʩʴʢʦʛʦ ʷʨʫʩʫ 24 3 ʂʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ 

ʩʠʩʪʝʤʠ 
 

ʈʦʟʨʽʟ ʚʽʜʢʣʘʜʽʚ 

1. ʅʠʞʥʴʦʢʝʤʙʨʽʡʩʴʢʽ ʤʘʨʤʫʨʠ ʟ ʟʘʣʠʰʢʘʤʠ Archaeoceatus sp. 

ʇʦʪʫʞʥʽʩʪʴ 35ʤ. 

2. ɺʝʨʭʥʽʡ ʚʽʜʜʽʣ ʢʝʤʙʨʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ. ʂʘʩôʷʥʽʚʩʴʢʘ ʩʚʽʪʘ. 
ɹʘʟʘʣʴʪʦʚʽ ʧʦʨʬʽʨʠʪʠ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. ʇʦʪʫʞʥʽʩʪʴ 

15 ʤ. 

3. ʆʨʜʦʚʽʢʩʴʢʦ-ʥʠʞʥɹʦʩʠʣʫʨʽʡʩʴʢʽ ʘʥʜʝʟʠʪʠ ʪʘ ʾʭ ʪʫʬʠ 

ʚʠʰʥʝʚʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ. ʇʦʪʫʞʥʽʩʪʴ 10 ʤ. 

4. ʃʫʜʣʦʚʩʴʢʽ ʨʦʞʝʚʦ-ʩʽʨʽ ʚʘʧʥʷʢʠ ʟ Pentamerus sp. ʇʦʪʫʞʥʽʩʪʴ 

15 ʤ. 

5. ʅʠʞʥʽʡ ʜʝʚʦʥ. ɼʥʽʩʪʨʦʚʩʴʢʠʡ ʛʦʨʠʟʦʥʪ. ʏʝʨʚʦʥʦʢʦʣʽʨʥʽ 

ʛʨʘʚʝʣʽʪʠ ʽ ʧʽʩʢʦʚʠʢʠ ʟ Pteraspis sp. ʇʦʪʫʞʥʽʩʪʴ 15 ʤ. 

6. ʅʝʨʦʟʯʣʝʥʦʚʘʥʽ ʥʠʞʥʴʦ-ʩʝʨʝʜʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ ʘʨʛʽʣʽʪʠ. 

ʇʦʪʫʞʥʽʩʪʴ 15 ʤ. 

7. ɯʥʜʩʴʢʠʡ ʪʘ ʦʣʝʥʴʦʢʩʢɹʠʡ ʷʨʫʩʠ ʦʙôʻʜʥʘʥʽ. ʈʠʪʤʽʯʥʝ 

ʧʝʨʝʰʘʨʫʚʘʥʥʷ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ ʪʘ ʘʨʛʽʣʽʪʽʚ. 

ʇʦʪʫʞʥʽʩʪʴ 15 ʤ. 

8. ʉʝʨʝʜʥʴʦʪʨʽʘʩʦʚʽ ʧʩʝʬʽʪʦʚʽ ʣʽʪʦʢʣʘʩʪʠʯʥʽ ʪʫʬʠ ʜʘʮʠʪʽʚ. 

ʇʦʪʫʞʥʽʩʪʴ 10 ʤ. 

9. ʅʠʞʥʴʦʢʘʨʥʽʡʩʴʢʽ ʩʫʨʛʫʯʥʦ-ʯʝʨʚʦʥʽ ʨʽʦʣʽʪʦʚʽ ʽʛʥʽʤʙʨʠʪʠ. 

ʇʦʪʫʞʥʽʩʪʴ 5 ʤ. 
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10. ɸʨʛʫʥʩʴʢʘ ʩʝʨʽʷ ʶʨʩʴʢʦʛʦ ʚʽʢʫ. ʏʦʨʥʽ ʢʨʦʚʝʣʴʥʽ ʩʣʘʥʮʽ ʟ 
Mytilus sp. ʇʦʪʫʞʥʽʩʪʴ 20 ʤ. 

11. ɹʝʨʽʘʩ-ʚʘʣʘʥʞʠʥʩʴʢʽ ʛʣʘʫʢʦʥʽʪʦʚʽ ʧʽʩʢʦʚʠʢʠ ʟ Toxaster sp., 

ʜʨʽʙʥʦ- ʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʽ, ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ. 

ʇʦʪʫʞʥʽʩʪʴ 5 ʤ. 

12. ʇʘʣʝʦʮʝʥʦʚʽ ʨʦʞʝʚʦ-ʩʽʨʽ ʢʨʠʥʦʽʜʥʦ-ʤʦʭʦʚʘʪʢʦʚʽ ʚʘʧʥʷʢʠ. 

ʇʦʪʫʞʥʽʩʪʴ 15 ʤ. 

13. ɹʽʣʽ ʣʽʪʦʪʘʤʥʽʻʚʽ ʚʘʧʥʷʢʠ ʤʽʦʮʝʥʫ. ʇʦʪʫʞʥʽʩʪʴ 10 ʤ. 

14. ʇʣʽʦʮʝʥʦʚʽ ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʽ ʛʽʧʩʠ ʢʦʨʠʯʥʝʚʦ-ʩʽʨʦʛʦ 

ʢʦʣʴʦʨʫ. ʇʦʪʫʞʥʽʩʪʴ 30 ʤ. 
 

ɼʦʜʘʪʦʢ 6 
 

 
 

ʄʘʩʰʪʘʙ 1:2000 
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3.2. ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʤʦʥʦʢʣʽʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 

 

ʅʘ ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʛʝʦʣʦʛʽʯʥʽ ʛʨʘʥʠʮʽ ʪʦʚʱ, ʷʢʽ ʥʘʭʠʣʝʥʦ 

ʟʘʣʷʛʘʶʪʴ, ï ʮʝ ʣʽʥʽʾ, ʱʦ ʚʽʜʪʚʦʨʶʶʪʴ ʫʩʽ ʟʛʠʥʠ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ. 

ɺʠʭʽʜ ʥʘʭʠʣʝʥʦʛʦ ʧʣʘʩʪʘ ʥʘ ʧʣʦʩʢʽʡ ʨʽʚʥʠʥʽ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʧʨʷʤʦ-

ʣʽʥʽʡʥʦʾ ʩʤʫʛʠ. ɺʝʨʪʠʢʘʣʴʥʘ ʛʝʦʣʦʛʽʯʥʘ ʽ ʧʦʚʝʨʭʥʷ ʪʘʢʦʞ ʟʦʙʨʘ-

ʟʠʪʴʩʷ ʥʘ ʢʘʨʪʽ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʾ ʣʽʥʽʾ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʯʣʝʥʦʚʘ-

ʥʦʩʪʽ ʨʝʣʴʻʬʫ. 

ʅʘ ʨʠʩ. 3.1 ʥʘʭʠʣʝʥʠʡ ʧʨʦʰʘʨʦʢ ʚʠʭʦʜʠʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭ-

ʥʶ ʧʦ ʣʽʥʽʾ ɸɹɺɻɼ. ʋ ʩʘʤʠʭ ʥʠʟʴʢʠʭ (ɹ,ɻ) ʽ ʫ ʩʘʤʠʭ ʚʠʩʦʢʠʭ (ɺ) 

ʪʦʯʢʘʭ ʨʝʣʴʻʬʫ ʮʷ ʣʽʥʽʷ ʫʪʚʦʨʶʻ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ ʢʫʪʠ. 

 

 
 

ʈʠʩ. 3.1 

 

ɺʝʣʠʯʠʥʘ ʢʫʪʽʚ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ 

ʧʣʘʩʪʘ ʪʘ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʬʦʨʤ ʨʝʣʴʻʬʫ. ʇʨʠ ʢʨʫʪʦʤʫ ʟʘʣʷʛʘʥʥʽ 

ʚʝʨʩʪʚ ʢʫʪ ʙʫʜʝ ʪʫʧʠʤ. ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʥʘʭʠʣʫ ʚʽʥ ʧʦʩʪʫʧʦʚʦ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠʤʝʪʴʩʷ ʫ ʚʩʝ ʛʦʩʪʨʽʰʠʡ (ʨʠʩ. 3.2). ɺʠʭʽʜ ʦʜʥʦʛʦ ʡ 

ʪʦʛʦ ʩʘʤʦʛʦ ʧʣʘʩʪʘ ʥʘ ʩʠʣʴʥʦ ʧʝʨʝʨʽʟʘʥʦʤʫ ʨʝʣʴʻʬʽ ʫʪʚʦʨʶʻ ʙʽʣʴʰ 

ʛʦʩʪʨʽ ʢʫʪʠ, ʥʽʞ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʟ ʧʦʣʦʛʠʤʠ ʩʭʠʣʘʤʠ. 

ʗʢʱʦ ʟ'ʻʜʥʘʪʠ ʩʪʦʨʦʥʠ ʢʫʪʽʚ, ʫʪʚʦʨʝʥʠʭ ʟʛʠʥʘʤʠ ʣʽʥʽʾ ʚʠʭʦʜʫ 

ʥʘʭʠʣʝʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ, ʩʪʨʘʪʦʽʟʦʛʽʧʩʦʶ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʪʘʢ 

ʟʚʘʥʠʡ ʧʣʘʩʪʦʚʠʡ ʪʨʠʢʫʪʥʠʢ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʦʣʠʥʠ ʡ 

ʚʦʜʦʜʽʣʠ ʤʘʶʪʴ ʫ ʨʦʟʨʽʟʽ ʧʣʝʩʢʘʪʽ ʦʙʨʠʩʠ, ʧʣʘʩʪʦʚʽ ʪʨʠʢʫʪʥʠʢʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʪʨʘʧʝʮʽʾ. ʆʜʥʘʢ ʮʷ ʦʙʩʪʘʚʠʥʘ ʥʝ ʟʘʚʘʞʘʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʚʠʟʥʘʯʘʥʥʷ ʥʘʧʨʷʤʫ ʥʘʭʠʣʫ ʚʝʨʩʪʚ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʣʘʩʪʠ ʤʘʪʠʤʫʪʴ ʥʘʭʠʣ ʚ ʪʦʡ ʙʽʢ, ʢʫʜʠ 

ʥʘʧʨʘʚʣʝʥʘ ʚʝʨʰʠʥʘ ʢʫʪʘ, ʫʪʚʦʨʝʥʦʛʦ ʣʽʥʽʻʶ ʚʠʭʦʜʫ ʧʣʘʩʪʘ, ʫ 

ʥʘʡʥʠʞʯʽʡ ʪʦʯʮʽ ʨʝʣʴʻʬʫ. ɸʣʝ ʮʝ ʧʨʘʚʠʣʦ ʤʘ̒ ʚʠʥʷʪʦʢ: ʷʢʱʦ 

ʧʦʚʝʨʭʥʷ ʨʝʣʴʻʬʫ ʽ ʧʣʘʩʪ ʥʘʭʠʣʝʥʽ ʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʙʽʢ, ʘ ʧʣʘʩʪ 
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ʟʘʣʷʛʘʻ ʧʦʣʦʛʽʰʝ ʚʽʜ ʨʝʣʴʻʬʫ, ʪʦ ʚʝʨʰʠʥʘ ʢʫʪʘ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʫ 

ʙʽʢ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ, ʙʫʜʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʥʝ ʚ ʜʦʣʠʥʽ, ʘ ʥʘ 

ʚʦʜʦʜʽʣʽ. ʉʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʧʨʘʚʠʣʦ ʧʣʘʩʪʦʚʠʭ ʪʨʠʢʫʪʥʠʢʽʚ 

ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʤʝʪʦʜʦʤ ʩʪʨʘʪʦʽʟʦʛʽʧʩ: ʧʣʘʩʪ ʥʘʭʠʣʝʥʠʡ ʫ 

ʙʽʢ ʩʪʨʘʪʦʽʟʦʛʽʧʩʠ ʟ ʤʝʥʰʦʶ ʘʣʴʪʠʪʫʜʦʶ. 
 

 
 

ʈʠʩ. 3.2 

 

 

 

3.2.1. ʇʦʙʫʜʦʚʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʧʦ ʢʫʪʘʭ 

ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ 
 

ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ, ʷʢ ʧʨʘʚʠʣʦ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʝʦʣʦʛʽʯʥʠʤ 

ʨʦʟʨʽʟʦʤ, ʷʢʠʡ ʻ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʥʘ ʚʝʨʪʠ-

ʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʙʘʞʘʥʦ ʙʫʜʫʚʘʪʠ ʚʭʨʝʩʪ 

ʧʨʦʩʪʷʛʘʥʥʷ ʚʝʨʩʪʚ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʥʘ ʨʦʟʨʽʟʽ ʽʩʪʠʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʢʫʪʠ ʧʘʜʽʥʥʷ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʩʧʦʯʘʪʢʫ 

ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʧʨʦʬʽʣʴ ʨʝʣʴʻʬʫ. ʇʦʪʽʤ ʥʘ ʪʦʧʦʧʨʦʬʽʣʴ ʧʝʨʝ-

ʥʦʩʷʪʴ ʫʩʽ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʨʦʟʨʽʟʫ ʟ ʣʽʥʽʷʤʠ, ʱʦ ʟʦʙʨʘʞʫʶʪʴ 

ʛʝʦʣʦʛʽʯʥʽ ʧʦʚʝʨʭʥʽ. ɿ ʦʪʨʠʤʘʥʠʭ ʪʦʯʦʢ ʥʘ ʧʨʦʬʽʣʽ ʧʨʦʚʦʜʷʪʴ ʩʣʽʜʠ 

ʧʦʢʨʽʚʣʽ ʽ ʧʽʜʦʰʚʠ ʢʦʞʥʦʛʦ ʧʣʘʩʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʫʪʽʚ ʾʭ ʧʘʜʽʥʥʷ 

(ʨʠʩ. 3.3.). 
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ʂʦʞʥʠʡ ʥʘʧʨʷʤʦʢ ʧʘʜʽʥʥʷ (ʥʘʧʨʠʢ-

ʣʘʜ, ɸɺ) ʧʨʦʜʦʚʞʫʶʪʴ ʜʦ ʧʝʨʝʪʠʥʫ ʟ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʜʦ ʧʦʢʨʽʚʣʽ ʜʘʥʦʛʦ 

ʧʣʘʩʪʘ (ɹɺ), ʦʧʫʱʝʥʠʡ ʟ ʪʦʯʢʠ ʾʭ 

ʚʠʭʦʜʫ ʥʘ ʧʨʦʬʽʣʽ (ʪʦʯʢʘ ɹ), ʘ ʧʦʪʽʤ 

ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʶ, ʧʘʨʘʣʝʣʴʥʫ ʧʦʢʨʽʚʣʽ 

ʧʣʘʩʪʘ. ʆʪʨʠʤʘʥʫ ʣʽʥʽʶ, ʱʦ ʟʦʙʨʘʞʘʻ 

ʧʽʜʦʰʚʫ ʧʣʘʩʪʘ, ʥʝʦʙʭʽʜʥʦ ʧʣʘʚʥʦ 

ʟʘʢʨʫʛʣʠʪʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʫʧʦʚʦʾ 

ʟʤʽʥʠ ʢʫʪʽʚ ʧʘʜʽʥʥʷ ʧʨʠʨʦʜʥʠʭ ʰʘʨʽʚ. 

 

 

3.2.2. ʇʦʙʫʜʦʚʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʤʦʥʦʢʣʽʥʘʣʴʥʦ 

ʟʘʣʷʛʘʶʯʦʾ ʩʚʪ̔ʠ ʧʣʘʩʪʽʚ ʧʦ ʾʭ ʧʦʪʫʞʥʦʩʪʽ 
 

ʋʟʜʦʚʞ ʣʽʥʽʾ ʨʦʟʨʽʟʫ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ 

ʙʫʚʘʶʪʴ ʧʨʦʩʪʘʚʣʝʥʽ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʨʦʟʨʽʟʠ ʙʫʜʫʶʪʴ ʧʦ ʧʦʪʫʞʥʦʩʪʷʭ ʰʘʨʽʚ ʪʘ ʩʚʪ̔ ʚʢʘʟʘʥʠʭ ʫ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽʡ ʢʦʣʦʥʮʽ. 

ʅʘ ʪʦʧʦʧʨʦʬʽʣʴ ʥʘʥʦʩʷʪʴ ʫʩʽ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʨʦʟʨʽʟʫ ʟ 

ʛʝʦʣʦʛʽʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘ-

ʤʠ (ɸ,ɹ,ɺ). 

ʆʩʢʽʣʴʢʠ ʧʨʠ ʥʦʨʤʘʣʴ-

ʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʧʣʘʩʪʠ 

ʥʘʭʠʣʝʥʽ ʚ ʙʽʢ ʙʽʣʴʰ 

ʤʦʣʦʜʠʭ ʰʘʨʽʚ, ʪʦ ʧʦʙʫ-

ʜʦʚʫ ʨʦʟʨʽʟʫ ʟʨʫʯʥʦ ʧʦʯʠ-

ʥʘʪʠ ʟ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ, 

ʧʨʦʩʫʚʘʶʯʠʩʴ ʜʦ ʙʽʣʴʰ 

ʜʘʚʥʽʭ ʚʝʨʩʪʚ. ʅʽʞʢʫ ʮʠʨ-

ʢʫʣʷ ʩʪʘʚʣʷʪʴ ʫ ʪʦʯʢʫ ɸ 

ʚʠʭʦʜʫ ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ 

(ʘʙʦ ʩʚʪ̔ʠ ʧʣʘʩʪʽʚ) ʽ ʧʨʦ-

ʚʦʜʷʪʴ ʚʽʜʨʽʟʦʢ ʜʫʛʠ ʨʘʜʽʫʩʦʤ R1, ʪʦʪʦʞʥʠʤ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ 

(ʨʠʩ. 3.4). ʇʦʪʽʤ ʟ ʪʦʯʢʠ ʚʠʭʦʜʫ ʧʽʜʦʰʚʠ ʮʴʦʛʦ ʰʘʨʫ ʧʨʦʚʦʜʷʪʴ 

ʜʦʪʠʯʥʫ ɹɼ ʜʦ ʜʫʛʠ ʽ ʦʪʨʠʤʫʶʪʴ ʩʣʽʜ ʧʽʜʦʰʚʠ. ʉʣʽʜ ʧʦʢʨʽʚʣʽ ɸɻ, 

ʧʨʠ ʚʠʪʨʠʤʘʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʘ, ʙʫʜʝ ʧʘʨʘʣʝʣʴʥʠʤ ʧʽʜʦʰʚʽ. 

ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʙʫʜʫʶʪʴ ʫʩʽ ʥʠʞʯʝʟʘʣʷʛʘʶʯʽ ʚʝʨʩʪʚʠ. ʋ ʤʽʩʮʷʭ 

ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʜʦʪʠʯʥʠʭ ʨʦʙʣʷʪʴ ʧʣʘʚʥʝ ʟʘʦʢʨʫʛʣʝʥʥʷ. 

 

 

 

ʈʠʩ. 3.3 

 
 

ʈʠʩ. 3.4 
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3.2.3. ʇʦʙʫʜʦʚʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʽʩʪʠʥʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʢʫʪ ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ ʥʘ ʨʦʟʨʽʟʽ ʩʧʦ-

ʪʚʦʨʶʶʪʴʩʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʪʨʠʢʫʪʥʠʢ ɸɹɺ ʟ ʢʫʪʦʤ Ŭ ʻ ʪʨʠ ʢʫʪ-

ʥʠʢʦʤ ʧʘʜʽʥʥʷ (ʨʠʩ. 3.5). ʇʽʩʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʫ ʚ ʧ ʨʘʟʽʚ ʢʘʪʝʪ ʪʨʠʢʫʪʥʠʢʘ ʟʦʙʨʘʟʠʪʴʩʷ ʧʨʷʤʦʶ ɺɻ ʽ ʙʫʜʝ 

ʨʽʚʥʠʡ ɹɺ Ŀ ʧ. ɿ ʪʨʠʢʫʪʥʠʢʘ ɸɹɺ  

ɹɺ = ɸɺ Ā tgŬ, 

ʘ ʟ ʪʨʠʢʫʪʥʠʢʘ ɸɺɻ: 

ɹɺ Ā n = ɸɺ Ā tgŬ1, ɹɺ = ɸɺ Ā tgŬ1/n 

ʆʪʞʝ, 

ɸɺ Ā tgŬ = ɸɺ Ā tgŬ1/n, 

ʟʚʽʜʢʠ 

tgŬ1 = n Ā tgŬ. 

 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʪʚʦʨʝʥʠʭ ʢʫʪʽʚ ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʦʤʦʛʨʘʤʘ (ʜʦʜʘʪʦʢ 7). 

ɺʠʟʥʘʯʠʤʦ ʩʧʦʪʚʦʨʝʥʫ ʧʦʪʫʞʥʽʩʪʴ ʧʣʘʩʪʘ (ʨʠʩ. 3.6). 

 

m'=ɸɹ Ā sinŬ1, ʜʝ ɸɹ= m/sinŬ. 

ʊʦʜ ̔m' = m Ā (sinŬ1/sinŬ). 

 

 
 

ʈʠʩ. 3.6 

 
 

ʈʠʩ. 3.5 
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ɼʦʜʘʪʦʢ 7 

 

 
 

ʅʦʤʦʛʨʘʤʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʪʚʦʨʝʥʠʭ ʢʫʪʽʚ ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ʨʦʟʨʽʟʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʤʘʩʰʪʘʙʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ. ʅʘ ʦʩʽ ʘʙʩʮʠʩ ʧʦʟʥʘʯʝʥʘ ʩʪʫʧʽʥʴ 

ʟʙʽʣʴʰʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ; ʥʘ ʦʩʽ ʦʨʜʠʥʘʪ ï ʰʫʢʘʥʽ 

ʩʧʦʪʚʦʨʝʥʽ ʢʫʪʠ. ɻʨʫʙʽ ʢʨʠʚʽ ʣʽʥʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʩʪʠʥʥʠʤ ʢʫʪʘʤ 

ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ. ʉʪʨʽʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʧʦʨʷʜʦʢ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʥʦʤʦʛʨʘʤʦʶ. 

 
 

ɿʘʜʘʯʘ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: 

ʇʨʦʽʥʜʝʢʩʫʚʘʪʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʨʠʩʫʚʘʪʠ ʛʝʦʣʦʛʽʯʥʫ ʢʘʨʪʫ 

(ʜʦʜʘʪʦʢ 8). ɺʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʩʝʨʽʾ ʧʣʘʩʪʽʚ. ʇʦʙʫʜʫʚʘ-

ʪʠ ʪʨʠ ʨʦʟʨʽʟʠ ʧʦ ʣʽʥʽʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ, ʧʦ 

ʧʨʦʩʪʷʛʘʥʥʶ ʪʘ ʚ ʜʦʚʽʣʴʥʦʥʫ ʥʘʧʨʷʤʢʫ. 

ʗʢ ʟʤʽʥʶʚʘʪʠʤʫʪʴʩʷ ʥʘ ʨʦʟʨʽʟʘʭ ʢʫʪʠ ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ ʪʘ ʾʭ 

ʧʦʪʫʞʥʦʩʪʽ? 
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ɼʦʜʘʪʦʢ 8 
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3.3. ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʟ ʟʦʙʨʘʞʝʥʥʷʤ ʥʝʟʛʽʜʥʦʛʦ 

ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ 

 

ʅʝʟʛʽʜʥʝ ʟʘʣʷʛʘʥʥʷ ʦʙʫʤʦʚʣʝʥʝ ʧʝʨʝʨʚʦʶ ʚ ʦʩʘʜʢʦʥʘʢʦʧʠ-

ʯʝʥʥʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʽʟʢʠʤʠ ʟʤʽʥʘʤʠ ʧʘʣʝʦʛʝʦ-

ʛʨʘʬʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. ɺ ʧʨʠʨʦʜʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʥʝʟʛʽʜ-

ʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʘʨʫʚʘʪʠʭ ʪʦʚʱ. ɺʦʥʠ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʥʘʩʘʤ-

ʧʝʨʝʜ ʟʘ ʧʦʨʫʰʝʥʥʷʤ ʚʽʢʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ ʽ ʦʙʫ-

ʤʦʚʣʝʥʽ ñʚʠʧʘʜʘʥʥʷʤò ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʨʽʟʫ ʧʝʚʥʦʾ ʡʦʛʦ ʯʘʩʪʠʥʠ. 

ʇʨʠ ʧʘʨʘʣʝʣʴʥʽʡ ʥʝʟʛʽʜʥʦʩʪʽ ʤʦʣʦʜʽ ʚʽʜʢʣʘʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ 

ʨʦʟʤʠʪʽʡ ʧʦʚʝʨʭʥʽ ʜʘʚʥʽʰʠʭ ʧʣʘʩʪʽʚ ʙʝʟ ʧʦʤʽʪʥʦʾ ʨʽʟʥʠʮʽ ʚ ʝʣʝʤʝʥ-

ʪʘʭ ʟʘʣʷʛʘʥʥʷ. ʅʝʟʛʽʜʥʽʩʪʴ ʚʠʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʫ ʚʽʜʩʣʦʥʝʥʥʷʭ ʧʦ 

ʥʘʷʚʥʦʩʪʽ ʢʠʰʝʥʴ ʨʦʟʤʠʚʫ, ʚʠʧʦʚʥʝʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʛʨʫʙʦʫʣʘʤʢʦ-

ʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʟ ʫʣʘʤʢʘʤʠ ʧʦʨʽʜ ʥʠʞʯʝ ʟʘʣʷʛʘʶʯʠʭ ʚʝʨʩʪʚ. ʅʘ 

ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʧʘʨʘʣʝʣʴʥʘ ʥʝʟʛʽʜʥʽʩʪʴ ʯʠʪʘʻʪʴʩʷ ʣʠʰʝ ʧʦ ʚʽʢʦʚʠʭ 

ʽʥʜʝʢʩʘʭ, ʘ ʩʘʤʽ ʛʨʘʥʠʮʽ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʯʠʭ ʪʦʚʱ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʘʨʘʣʝʣʴʥʠʤʠ. 

ɼʣʷ ʢʫʪʦʚʦʾ ʥʝʟʛʽʜʥʦʩʪʽ, ʢʨʽʤ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʠʤʠ  ̒ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʢʫʪʘʭ 

ʧʘʜʽʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʪʦʚʱ. ʇʨʠ ʮʴʦʤʫ ʢʫʪ ʥʝʟʛʽʜʥʦʩʪʽ ʤʦʞʝ ʜʦʩʷʛʘ-

ʪʠ 180Á. ʋ ʚʠʧʘʜʢʫ ʧʣʦʩʢʦʛʦ ʨʝʣʴʻʬʫ ʟʦʙʨʘʞʝʥʥʷ ʢʫʪʦʚʦʾ ʥʝʟʛʽʜ-

ʥʦʩʪʽ ʚ ʧʣʘʥʽ ʤʘʻ ʪʘʢʠʡ ʞʝ ʚʠʛʣʷʜ, ʷʢ ʽ ʧʨʠ ʧʘʨʘʣʝʣʴʥʽʡ ʥʝʟʛʽʜʥʦʩʪʽ 

(ʨʠʩ. 3.7, ʘ,ʙ). ʅʝʟʛʽʜʥʽʩʪʴ ʟ ʢʫʪʦʤ ʤʝʥʰʠʤ 1Á, ʷʢʘ ʜʦ ʪʦʛʦ ʞ ʬʽʢʩʫ-

ʻʪʴʩʷ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʥʘʟʠʚʘʶʪʴ ʛʝʦʛʨʘʬʽʯʥʦʶ ʥʝʟʛʽʜʥʽʩʪʶ. 

ɸʟʠʤʫʪʘʣʴʥʘ ʥʝʟʛʽʜʥʽʩʪʴ ï ʨʽʟʥʦʚʠʜ ʢʫʪʦʚʦʾ; ʚʦʥʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʥʝʟʙʽʛʦʤ ʘʟʠʤʫʪʽʚ ʧʨʦʩʪʷʛʘʥʥʷ ʙʽʣʴʰ ʜʘʚʥʽʭ ʪʘ ʤʦʣʦʜʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʣʽʥʽʷ ʥʝʟʛʽʜʥʦʩʪʽ 

(ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʧʦʚʝʨʭʥʝʶ ʥʝʟʛʽʜʥʦʩʪʽ) "ʟʨʽʟʘ-

ʪʠʤʝ" ʧʽʜ ʢʫʪʦʤ ʨʽʟʥʽ ʛʦʨʠʟʦʥʪʠ ʧʽʜʩʪʠʣʘʶʯʦʾ ʪʦʚʱʽ, ʫʪʚʦʨʶʶʯʠ 

ʪʘʢ ʟʚʘʥʠʡ ʊ-ʧʦʜʽʙʥʡʡ ʢʦʥʪʘʢʪ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʫ ʨʦʟʨʽʟʽ ʚʦʥʘ 

ʟʘʣʠʰʠʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʛʨʘʥʠʮʷʤ ʧʝʨʝʢʨʠʚʘʶ-

ʯʦʾ ʪʦʚʱʽ (ʨʠʩ. 3.7, ʚ). ʂʘʨʪʠʥʘ ʩʪʨʫʢʪʫʨʥʦʾ ʥʝʟʛʽʜʥʦʩʪʽ ʤʘʻ ʦʩʦʙʣʠ-

ʚʦ ʢʦʥʪʨʘʩʪʥʠʡ ʚʠʛʣʷʜ ʫ ʪʦʤʫ ʨʘʟʽ, ʢʦʣʠ ʜʘʚʥʽ ʧʦʨʦʜʠ ʟʽʤ'ʷʪʽ ʫ 

ʩʢʣʘʜʢʠ (ʨʠʩ. 3.7, ʛ). ʅʘ ʨʦʟʨʽʟʘʭ ʩʪʨʫʢʪʫʨʥʽ ʥʝʟʛʽʜʥʦʩʪʽ ʧʨʦʷʚʣʝʥʽ 

ʨʽʟʥʠʮʝʶ ʚ ʢʫʪʘʭ ʧʘʜʽʥʥʷ ʢʦʥʪʘʢʪʫʶʯʠʭ ʪʦʚʱ. 

ɿʘ ʧʣʦʱʝʶ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʽʣʷʶʪʴ ʨʝʛʽʦʥʘʣʴʥʽ ʪʘ ʤʽʩʮʝʚʽ 

(ʣʦʢʘʣʴʥʽ) ʥʝʟʛʽʜʥʦʩʪʽ. ʈʝʛʽʦʥʘʣʴʥʽ ʥʝʟʛʽʜʥʦʩʪʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʘ 

ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʦʩʢʽʣʴʢʠ ʧʦʚ'ʷʟʘʥʽ ʚʠʩʭʽʜʥʠʤʠ ʨʫʭʘʤʠ ʮʽʣʠʭ 

ʨʝʛʽʦʥʽʚ ʪʘ ʥʘʩʪʫʧʥʦʶ ʜʝʥʫʜʘʮʽʻʶ. ʄʽʩʮʝʚʽ ʞ ʥʝʟʛʽʜʥʦʩʪʽ ʚʽʜʦʙʨʘ-

ʞʘʶʪʴ ʨʫʭʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʚʠʪʢʦʤ ʣʦʢʘʣʴʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. 
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ʊʦʤʫ ʦʜʥʽ ʡ ʪʽ ʩʘʤʽ ʚʽʜʢʣʘʜʠ ʚ ʦʜʥʠʭ ʤʽʩʮʷʭ ʤʦʞʫʪʴ ʟʘʣʷʛʘʪʠ 

ʥʝʟʛʽʜʥʦ, ʚ ʽʥʰʠʭ ʟʛʽʜʥʦ ʥʘ ʧʽʜʩʪʠʣʘʶʯʠʭ ʪʦʚʱʘʭ. 

ʉʝʨʝʜ ʣʦʢʘʣʴʥʠʭ ʥʝʟʛʽʜʥʦʩʪʝʡ ʨʦʟʨʽʟʥʷʶʪʴ ʚʥʫʪʨʽʬʦʨʤʘʮʽʡʥʽ 

ʥʝʟʛʽʜʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʩʠʥʛʝʥʝʪʠʯʥʦʛʦ ʨʦʟʤʠʚʫ ʚʽʜ-

ʢʣʘʜʽʚ ʜʦʥʥʠʤʠ ʪʝʯʽʷʤʠ, ʦʙʣʷʛʘʥʥʷ ʪʘ ʧʨʠʣʷʛʘʥʥʷ. ʇʽʜ ʦʙʣʷʛʘʥʥʷʤ 

ʨʦʟʫʤʽʶʪʴ ʧʣʘʱʝʧʦʜʽʙʥʝ ʧʝʨʝʢʨʠʪʪʷ ʧʦʭʠʣʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʜʘʚʥʴʦʛʦ 

ʨʝʣʴʻʬʫ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʝʨʭʥʽ ʥʘʰʘʨʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʩʫʙ-

ʧʘʨʘʣʝʣʴʥʦ ʧʦʚʝʨʭʥʽ ʥʝʟʛʽʜʥʦʩʪʽ. 

 

 
 

ʈʠʩ. 3.7 

 

ʇʨʠʣʷʛʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʚ ʤʝʞʘʭ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ 

ʟʯʣʝʥʫʚʘʥʥʷ ʤʦʣʦʜʠʭ ʰʘʨʽʚ ʟ ʢʨʫʪʠʤʠ ʩʭʠʣʘʤʠ ʜʘʚʥʴʦʛʦ ʨʝʣʴʻʬʫ. 
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ʅʘ ʩʭʝʤʘʪʠʯʥʽʡ ʢʘʨʪʽ (ʨʠʩ. 3.8), ʱʦ ʽʣʶʩʪʨʫʻ ʥʝʟʛʽʜʥʽʩʪʴ, 

ʟʦʙʨʘʞʝʥʦ ʜʚʽ ʪʦʚʱʽ, ʦʜʥʘ ʟ ʷʢʠʭ ʦʙ'ʻʜʥʫʻ ʦʨʜʦʚʽʢʩʴʢʦ-ʧʝʨʤʩʴʢʽ, ʘ 

ʜʨʫʛʘ ʶʨʩʴʢʦ-ʥʝʦʛʝʥʦʚʽ ʚʽʜʢʣʘʜʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʚʠʟʥʘʯʘʻʤʦ ʝʣʝʤʝʥʪʠ 

ʟʘʣʷʛʘʥʥʷ ʤʦʥʦʢʣʽʥʘʣʝʡ ʧʽʜʩʪʠʣʘʶʯʦʾ ʪʘ ʧʝʨʝʢʨʠʚʘʶʯʦʾ ʪʦʚʱ. 

ʧʘʣʝʦʟʦʡʩʴʢʽ ʰʘʨʠ ʥʘʭʠʣʝʥʽ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ, ʘ ʤʝʟʦʟʦʡʩʴʢʦ-

ʢʘʡʥʦʟʦʡʩʴʢʽ ï ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ. ɼʦ ʨʝʯʽ, ʪʘʢʠʡ ʭʘʨʘʢʪʝʨ ʟʘʣʷʛʘʥʥʷ 

ʪʦʚʱ ʣʝʛʢʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽ ʟʘ ʧʨʘʚʠʣʦʤ ʧʣʘʩʪʦʚʦʛʦ ʪʨʠʢʫʪʥʠʢʘ. 
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ʇʦʙʫʜʦʚʘ ʨʦʟʨʽʟʫ ʯʝʨʝʟ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʯʽ ʪʦʚʱʽ ʚʠʤʘʛʘʻ 

ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʧʝʨʘʮʽʡ: 1 ï ʚʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ 

ʥʠʞʥʴʦʾ ʪʘ ʚʝʨʭʥʴʦʾ ʪʦʚʱ ʤʝʪʦʜʘʤʠ ʪʨʴʦʭ ʪʦʯʦʢ ʘʙʦ ʩʪʨʘʪʦʽʟʦʛʧ̔ʩ; 

2 - ʧʦʤʽʪʠʪʠ ʣʽʥʽʶ ʨʦʟʨʽʟʫ (ɸɹ) ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʧʦ ʥʽʡ ʪʦʧʦʧʨʦʬʽʣʴ; 

3 - ʚʠʟʥʘʯʠʪʠ ʚʠʜʠʤʽ ʢʫʪʠ ʧʘʜʽʥʥʷ ʪʦʚʱ ʚʽʜʥʦʩʥʦ ʣʽʥʽʾ ʨʦʟʨʽʟʫ (ʢʫʪʠ 

ʚ ʢʦʩʦʤʫ ʨʦʟʨʽʟʽ), 4 ï ʧʦʙʫʜʫʚʘʪʠ ʧʦ ʚʠʜʠʤʠʭ ʢʫʪʘʭ ʧʘʜʽʥʥʷ ʨʦʟʨʽʟ 

ʚʝʨʭʥʴʦʾ ʪʦʚʱʽ, ʘ ʧʦʪʽʤ ʥʠʞʥʴʦʾ (ʨʠʩ. 3.8). 

ʇʝʚʥʽ ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʥʝʩʝʥʥʽ ʥʘ ʨʦʟʨʽʟ ʧʽʜʦʰʚʠ 

ʪʘ ʧʦʢʨʽʚʣʽ ʩʠʣʫʨʫ. ʊʦʯʢʠ 2 ʽ 2' ʦʜʥʦʯʘʩʥʦ ʥʘʣʝʞʘʪʴ ʧʦʢʨʽʚʣʽ 

ʩʠʣʫʨʫ ʪʘ ʧʽʜʦʰʚʽ ʶʨʠ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʚ ʦʙʤʝʞʝʥʦʤʫ ʦʙ'ʻʤʽ 

ʛʝʦʣʦʛʽʯʥʫ ʧʦʚʝʨʭʥʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʣʦʱʠʥʦʶ. ʊʦʜʽ ʧʨʷʤʘ 2-2' 

ʦʜʥʦʯʘʩʥʦ ʣʝʞʘʪʠʤʝ ʷʢ ʥʘ ʧʦʢʨʽʚʣʽ ʩʠʣʫʨʫ, ʪʘʢ ʽ ʥʘ ʧʽʜʦʰʚʽ ʶʨʠ, 

ʪʦʙʪʦ ʧʨʝʜʩʪʘʚʣʷʪʠʤʝ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʮʠʭ ʧʣʦʱʠʥ. ʉʧʨʦʝʢʪʫʚʘʚʰʠ 

ʪʦʯʢʠ 4' ʪʘ 3' ʥʘ ʧʦʚʝʨʭʥʶ ʥʝʟʛʽʜʥʦʩʪʽ (ʧʽʜʦʰʚʫ ʶʨʠ), ʦʪʨʠʤʘʻʤʦ 

ʪʦʯʢʠ 4 ʪʘ 3 (ʨʠʩ. 3.8), ʟ ʷʢʠʭ ʧʘʨʘʣʝʣʴʥʦ ʧʦʢʨʽʚʣʽ ʜʝʚʦʥʫ 

ʧʨʦʚʦʜʠʤʦ ʩʣʽʜʠ ʧʦʢʨʽʚʣʽ ʪʘ ʧʽʜʦʰʚʠ ʩʠʣʫʨʫ ʚʽʜʧʦʚʽʜʥʦ. 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʇʨʦʽʥʜʝʢʩʫʚʘʪʠ ʪʘ ʨʦʟʬʘʨʙʫʚʘʪʠ ʛʝʦʣʦʛʽʯʥʫ ʢʘʨʪʫ (ʜʦʜʘʪʦʢ 9, 

10). ʇʦ ʟʘʜʘʥʠʭ ʣʽʥʽʷʭ ʧʦʙʫʜʫʚʘʪʠ ʨʦʟʨʽʟʠ ʯʝʨʝʟ ʥʝʟʛʽʜʥʦ ʟʘʣʷʛʘʶʯʽ 

ʪʦʚʱʽ. ʇʦʙʫʜʫʚʘʪʠ ʢʦʣʦʥʢʫ ʚ ʦʜʥʽʡ ʟ̔ ʟʘʜʘʥʠʭ ʪʦʯʦʢ. 

 

 

 

3.4. ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʩʢʣʘʜʯʘʩʪʦʾ ʩʪʨʫʢʪʫʨʠ 

 

ʉʢʣʘʜʢʘʤʠ ʥʘʟʠʚʘʶʪʴ ʭʚʠʣʝʧʦʜʽʙʥʽ ʟʛʠʥʠ ʰʘʨʽʚ ʙʝʟ ʧʦʨʫ-

ʰʝʥʥʷ ʾʭ ʩʫʮʽʣʴʥʦʩʪʽ. ʉʝʨʝʜ ʩʢʣʘʜʦʢ ʚʠʜʽʣʷʶʪʴ ʘʥʪʠʢʣʽʥʘʣʽ ʪʘ 

ʩʠʥʢʣʽʥʘʣʽ. ɸʥʪʠʢʣʽʥʘʣʴ ï ʮʝ ʟʛʽʥ ʰʘʨʽʚ, ʧʨʠ ʷʢʦʤʫ ʚʥʫʪʨʽʰʥʷ 

ʯʘʩʪʠʥʘ ʩʢʣʘʜʢʠ (ʷʜʨʦ) ʩʢʣʘʜʝʥʘ ʙʽʣʴʰ ʜʨʝʚʥʽʤʠ ʧʦʨʦʜʘʤʠ, ʥʽʞ 

ʟʦʚʥʽʰʥʷ. ɺ ʩʠʥʢʣʽʥʘʣʽ, ʥʘʚʧʘʢʠ, ʷʜʨʦ ʩʢʣʘʜʢʠ ʚʠʧʦʚʥʝʥʝ ʙʽʣʴʰ 

ʤʦʣʦʜʠʤʠ ʰʘʨʘʤʠ, ʥʽʞ ʢʨʠʣʘ. 

ʉʢʣʘʜʢʠ, ʚ ʷʢʠʭ ʰʘʨʥʽʨ ʟʙʽʛʘʻʪʴʩʷ ʟ ʣʽʥʽʻʶ ʧʘʜʽʥʥʷ ʦʩʴʦʚʦʾ 

ʧʦʚʝʨʭʥʽ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ. 

ʗʢʱʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʰʘʨʽʚ ʚʠʟʥʘʯʠʪʠ ʥʝʤʦʞ-

ʣʠʚʦ ʘʙʦ ʚ ʨʘʟʽ ʧʦʚʪʦʨʝʥʥʷ ʚ ʨʦʟʨʽʟʽ ʦʜʥʠʭ ʡ ʪʠʭ ʩʘʤʠʭ ʰʘʨʽʚ ʫ 

ʧʨʷʤʽʡ ʪʘ ʟʚʦʨʦʪʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʘʢʣʘ-

ʜʝʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ, ʦʧʫʢʣʫ ʩʢʣʘʜʢʫ ʥʘʟʠʚʘʶʪʴ ʘʥʪʠʬʦʨʤʥʦʶ, ʘ 

ʚʚʽʛʥʫʪʫ ï ʩʠʥʬʦʨʤʥʦʶ. 
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ɼʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʢ, ʾʭ ʪʠʧʽʟʘʮʽʾ ʪʘ 

ʦʨʽʻʥʪʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʘʢ ʟʚʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʩʢʣʘʜʢʠ. ʆʩʢʽʣʴʢʠ ʚ ʦʧʝʨʘʮʽʷʭ ʽʟ ʩʢʣʘʜʢʘʤʠ ʥʝʦʙʭʽʜʥʘ ʦʜʥʦʪʠʧʥʽʩʪʴ 

ʧʦʥʷʪʴ, ʘ ʚ ʧʦʩʽʙʥʠʢʘʭ ʟʽ ʩʪʨʫʢʪʫʨʥʦʾ ʛʝʦʣʦʛʽʾ ʽʩʥʫʶʪʴ ʩʫʪʪʻʚʽ 

ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʪʨʘʢʪʦʚʮʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʢʠ, ʥʘʚʝʜʝʤʦ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʾʭ ʚʠʟʥʘʯʝʥʥʷ. 

ɿ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʧʦʥʷʪʪʷ ʩʢʣʘʜʢʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʚ ʙʫʜʴ-ʷʢʠʭ 

ʩʢʣʘʜʢʘʭ ʽʩʥʫʶʪʴ ʤʽʩʮʷ ʧʝʨʝʛʠʥʽʚ ʰʘʨʽʚ ʪʘ ʢʨʠʣʘ, ʱʦ ʾʭ ʟ'ʻʜʥʫʶʪʴ 

(ʨʠʩ. 3.9, ʘ). ʎʽ ʯʘʩʪʠʥʠ ʩʢʣʘʜʢʠ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʷʪʴ ʦʜʥʘ ʚ ʦʜʥʫ ʽ 

ʤʘʶʪʴ ʫʤʦʚʥʽ ʛʨʘʥʠʮʽ. ʂʫʪ ʤʽʞ ʫʷʚʥʦ ʧʨʦʜʦʚʞʝʥʠʤʠ ʜʦ ʧʝʨʝʪʠʥʫ 

ʢʨʠʣʘʤʠ ʘʙʦ ʜʦʪʠʯʥʠʤʠ ʜʦ ʢʨʠʣ ʥʘʟʠʚʘʶʪʴ ʢʫʪʦʤ ʩʢʣʘʜʢʠ. ʋ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʘʥʘʣʽʟʫʻʪʴʩʷ ʦʜʨʘʟʫ ʢʽʣʴʢʘ ʩʢʣʘʜʦʢ, ʢʫʪʦʤ ʩʢʣʘʜʢʠ 

ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʘʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʯʝʨʝʟ ʰʘʨʥʽʨʠ 

ʩʧʨʷʞʝʥʠʭ ʩʢʣʘʜʦʢ (ʨʠʩ. 3.9, ʙ). 
 

 
 

ʈʠʩ. 3.9 
 

ʋ ʟʚ'ʷʟʢʫ ʟ ʨʽʟʥʠʤʠ ʜʠʥʘʤʽʯʥʽʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ 

ʯʘʩ ʩʢʣʘʜʢʦʫʪʚʦʨʝʥʥʷ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʮʷ ʧʝʨʝʛʠʥʫ ʧʣʘʩʪʘ, 

ʦʧʫʢʣʫ (ʟʦʚʥʽʰʥʶ) ʡʦʛʦ ʯʘʩʪʠʥʫ ʥʘʟʠʚʘʶʪʴ ʟʘʤʢʦʤ ʩʢʣʘʜʢʠ, ʘ 

ʚʚʽʛʥʫʪʫ (ʚʥʫʪʨʽʰʥʶ) ï ʾʾ ʷʜʨʦʤ. ʊʦʯʢʘ ʤʘʢʩʠʤʫʤʫ ʧʝʨʝʛʠʥʫ ʧʣʘʩʪʘ 

ʚ ʟʘʤʢʫ ʥʦʩʠʪʴ ʥʘʟʚʫ ʚʝʨʰʠʥʠ ʩʢʣʘʜʢʠ. 

ʑʝ ʨʷʜ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʢʠ ʚʠʥʠʢʘʻ ʽʟ ʚʚʝʜʝʥʥʷʤ ʫʷʚʥʦʛʦ 

ʧʦʥʷʪʪʷ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʤʘʢʩʠʤʫʤʠ ʧʝʨʝʛʠ-

ʥʽʚ ʟʽʤ'ʷʪʠʭ ʫ ʩʢʣʘʜʢʫ ʰʘʨʽʚ (ʨʠʩ. 3.10). ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʰʘʨʥʽʨ 

ʩʢʣʘʜʢʠ ï ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟ ʧʽʜʦʰʚʦʶ ʘʙʦ ʧʦʢʨʽʚ-

ʣʝʶ ʧʣʘʩʪʘ. ɿʘʥʫʨʝʥʥʷ ʰʘʨʥʽʨʫ ʘʥʪʠʢʣʽʥʘʣʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʪʘʢ 
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ʟʚʘʥʦʛʦ ʧʝʨʝʢʣʽʥʘʣʴʥʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚ ʤʽʩʮʽ ʟ'ʻʜʥʘʥʥʷ ʢʨʠʣ ʩʢʣʘʜʢʠ 

ʥʘ ʧʣʘʥʽ, ʘ ʧʨʠ ʟʜʠʤʘʥʥʽ ʰʘʨʥʽʨʫ ʚ ʤʽʩʮʷʭ ʟ'ʻʜʥʘʥʥʷ ʢʨʠʣ ʩʠʥʢʣʥ̔ʘ-

ʣʽ ʚʠʜʽʣʷʶʪʴ ʮʝʥʪʨʠʢʣʽʥʘʣʴʥʝ ʟʘʤʠʢʘʥʥʷ. ɹʘʛʘʪʦʨʘʟʦʚʝ ʟʘʥʫʨʝʥʥʷ 

ʪʘ ʟʜʠʤʘʥʥʷ ʰʘʨʥʽʨʫ ʚʟʜʦʚʞ ʩʢʣʘʜʢʠ ʥʘʟʠʚʘʶʪʴ ʡʦʛʦ ʫʥʜʫʣʷʮʽʻʶ. 
 

 
 

ʈʠʩ. 3.10 
 

ʇʨʠ ʧʝʨʝʪʠʥʽ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʽʩʴ ʩʢʣʘʜʢʠ. ʎʝʡ ʝʣʝʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʘʮʽʾ ʩʢʣʘʜʢʠ ʚ ʧʣʘʥʽ (ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ). 

ɻʨʝʙʝʥʝʚʘ ʧʦʚʝʨʭʥʷ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʽʧʩʦʤʝʪʨʠʯʥʦ ʥʘʡʚʠʱʽ 

ʤʽʩʮʷ ʟʽʤ'ʷʪʠʭ ʰʘʨʽʚ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ (ʨʠʩ. 3.10). ʇʨʠ ʧʝʨʝ-

ʪʠʥʽ ʛʨʝʙʝʥʝʚʦʾ ʧʦʚʝʨʭʥʽ ʟ ʧʽʜʦʰʚʦʶ ʘʙʦ ʧʦʢʨʽʚʣʝʶ ʙʫʜʴ-ʷʛʦʛʦ ʟ 

ʪʘʢʠʭ ʰʘʨʽʚ, ʫʪʚʦʨʶʻʪʴʩʷ ʛʨʝʙʽʥʴ ʩʢʣʘʜʢʠ. ɺ ʩʠʤʝʪʨʠʯʥʠʭ (ʧʨʷ-

ʤʠʭ) ʩʢʣʘʜʢʘʭ ʛʨʝʙʽʥʴ ʟʙʽʛʘʪʠʤʝʪʴʩʷ ʟ ʰʘʨʥʽʨʦʤ ʩʢʣʘʜʢʠ. 

ɼʣʷ ʩʫʢʫʧʥʦʩʪʽ ʩʧʨʷʞʝʥʠʭ ʩʢʣʘʜʦʢ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʧʦʥʷʪʪʷ ʜʟʝʨʢʘʣʘ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʫʷʚʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʟ'ʻʜʥʫʻ ʰʘʨʥʽ-

ʨʠ ʩʠʩʪʝʤʠ ʩʢʣʘʜʦʢ ʧʦ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ ʛʦʨʠʟʦʥʪʫ (ʨʠʩ. 3.9, ʚ). 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʙʩʦʣʶʪʥʠʭ ʯʠ ʚʽʜʥʦʩʥʠʭ ʨʦʟʤʽʨʽʚ ʩʢʣʘ-

ʜʦʢ ʥʝʦʙʭʽʜʥʠʰʽ ʻ ʧʦʥʷʪʪʷ ʜʦʚʞʠʥʠ, ʰʠʨʠʥʠ, ʚʠʩʦʪʠ ʪʘ ʘʤʧʣʽʪʫʜʠ 

ʩʢʣʘʜʦʢ. 

ɿʘ ʜʦʚʞʠʥʫ ʩʢʣʘʜʢʠ ʫʤʦʚʥʦ ʙʝʨʝʪʴʩʷ ʚʽʜʩʪʘʥʴ ʧʦ ʧʨʦʩʪʷ-

ʛʘʥʥʶ ʩʢʣʘʜʢʠ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʪʦʯʢʘʤʠ ʧʝʨʝʛʠʥʫ ʰʘʨʥʽʨʫ ʧʨʠ ʡʦʛʦ 

ʫʥʜʫʣʷʮʽʾ, ʪʦʙʪʦ ʜʦʚʞʠʥʘ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ ʰʘʨʥʽʨʫ. ʐʠʨʠʥʘ 

ʩʢʣʘʜʢʠ ï ʮʝ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʝʨʝʜʠʥʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʢʨʠʣ, ʚʠʤʽʨʷʥʘ 

ʧʦ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʩʘʤʦʤʫ ʛʦʨʠʟʦʥʪʫ (ʨʠʩ. 3.11). 
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ʋ ʨʘʡʦʥʘʭ ʽʟ ʧʦʣʦʛʠʤ ʨʝʣʴʻʬʦʤ ʰʠʨʠʥʫ ʩʢʣʘʜʢʠ ʜʦʧʫʩʪʠʤʦ 

ʚʠʟʥʘʯʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʢʘʨʪʽ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʠʭʦʜʘʤʠ ʦʜʥʦʛʦ 

ʡ ʪʦʛʦ ʚ ʰʘʨʫ ʚ ʦʙʦʭ ʾʾ ʢʨʠʣʘʭ. ʏʘʩʦʤ ʧʽʜ ʰʠʨʠʥʦʶ ʩʢʣʘʜʢʠ 

ʨʦʟʫʤʽʶʪʴ ʥʘʡʢʦʨʦʪʰʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʩʴʦʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʜʚʦʭ 

ʩʫʩ̔ʜʥʽʭ ʘʥʪʠʢʣʽʥʘʣʝʡ ʘʙʦ ʩʠʥʢʣʽʥʘʣʝʡ. ʆʜʥʘʢ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʟʘʢʨʽʧʠʪʠ ʟʘ ʧʦʥʷʪʪʷʤ ʨʦʟʤʘʭ ʢʨʠʣ ʩʢʣʘʜʢʠ. 

ɺʠʩʦʪʘ ʩʢʣʘʜʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʟʝʨʢʘʣʘʤʠ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʦʜʥʦʛʦ ʰʘʨʫ, ʚʠʤʽʨʝʥʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ 

ʚʟʜʦʟʞ ʩʣʽʜʫ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʘʤʧʣʽʪʫʜʘ ʩʢʣʘʜʢʠ ï ʷʢ ʥʘʡʢʦʨʦʪ-

ʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʟʝʨʢʘʣʘʤʠ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʦʜʥʦʛʦ ʰʘʨʫ. 

 

 
 

ʈʠʩ. 3.11 

 

ʅʘʜʟʚʠʯʘʡʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʩʢʣʘʜʦʢ ʚʠʤʘʛʘʚ ʾʭ 

ʯʽʪʢʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ. ʉʝʨʝʜ ʯʠʩʣʝʥʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʩʢʣʘʜʯʘʩʪʠʭ 

ʬʦʨʤ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʤ ʢʣʘʩʠʬʽʢʘʮʽʷʤ. 

ʅʘʚʝʜʝʤʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʨʽʻʥʪʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʢʠ. 

1. ɿʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʩʠʤʝʪʨʠʯʥʽ ʪʘ ʘʩʠʤʝʪʨʠʯʥʽ; ʩʝʨʝʜ ʦʩʪʘʥʥʽʭ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʭʠʣʝʥʽ, 

ʣʝʞʘʯʽ, ʪʘ ʟʘʥʫʨʝʥʽ ʘʙʦ ʧʝʨʝʚʝʨʥʫʪʽ. 

2. ɿʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʨʠʣ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʠʯʘʡʥʽ ʪʘ ʧʝʨʝʢʠ-

ʥʫʪʽ ʩʢʠʜʢʠ. 

3. ɿʘ ʢʫʪʦʤ ʤʽʞ ʢʨʠʣʘʤʠ ʩʢʣʘʜʢʠ ʜʽʣʷʪʴʩʷ ʥʘ ʛʦʩʪʨʦʢʫʪʥʽ ʘʙʦ 

ʟʘʢʨʠʪʽ (ʢʫʪ ʤʝʥʰʝ 90Á), ʪʫʧʽ ʘʙʦ ʚʽʜʢʨʠʪʽ (ʢʫʪ ʙʽʣʴʰʝ 90Á), ʽʟʦʢʣʽ-
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ʥʘʣʴʥʽ, (ʢʫʪ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 0Á) ʪʘ ʚʽʷʣʦʧʦʜʽʙʥʽ, (ʢʫʪ ʩʢʣʘʜʢʠ 

ʚʽʜ'ʻʤʥʠʡ). 

4. ɿʘ ʬʦʨʤʦʶ ʟʘʤʢʘ ʚʠʜʽʣʷʶʪʴ ʰʝʚʨʦʥʥʽ (ʟʠʛʟʘʛʦʧʦʜʽʙʥʽ), 

ʦʢʨʫʛʣʽ ʩʢʣʘʜʢʠ; ʛʨʝʙʝʥʝʚʠʜʥʽ ʘʥʪʠʢʣʽʥʘʣʽ ʪʘ ʢʽʣʝʚʠʜʥʽ ʩʠʥʢʣʽʥʘʣʽ; 

ʢʦʨʦʙʯʘʪʽ (ʩʫʥʜʫʯʥʽ) ʩʢʣʘʜʢʠ. 

5. ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʦʚʞʠʥʠ ʪʘ ʰʠʨʠʥʠ ʘʙʦ ʨʦʟʤʘʭʫ ʢʨʠʣ, 

ʩʢʣʘʜʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʣʽʥʽʡʥʽ, ʙʨʘʭʽʬʦʨʤʥʽ ʪʘ ̔ʟʦʤʝʪʨʠʯʥʽ 

(ʢʫʧʦʣʦʚʠʜʥʽ ʘʥʪʠʢʣʽʥʘʣʽ ʪʘ ʯʘʰʝʚʠʜʥʽ ʩʠʥʢʣʽʥʘʣʽ ʘʙʦ ʤʫʣʴʜʠ). ɺ 

ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʚʢʘʟʘʥʠʭ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʴ. ʆʨʽʻʥʪʦʚʥʦ ʚ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʢʘʭ ʜʦʚʞʠʥʘ ʙʽʣʴʰ ʥʽʞ ʚʧ'ʷ-

ʪʝʨʦ ʧʝʨʝʚʘʞʘʻ ʰʠʨʠʥʫ ʩʢʣʘʜʢʠ, ʘ ʚ ʽʟʦʤʝʪʨʠʯʥʠʭ ʤʝʥʰ ʥʽʞ ʚʜʚʽʯʽ. 

6. ɿʘ ʧʦʚʝʜʽʥʢʦʶ ʰʘʨʥʽʨʫ ʨʦʟʨʽʟʥʷʶʪʴ ʩʢʣʘʜʢʠ ʟ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʠʤ, ʥʘʭʠʣʝʥʠʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʤ ʰʘʨʥʽʨʦʤ. 

7. ʈʽʟʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʰʘʨʽʚ ʫ ʤʽʩʮʷʭ ʧʝʨʝʛʠ-

ʥʽʚ ʪʘ ʚ ʢʨʠʣʘʭ ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʢʦʥʮʝʥʪʨʠʯʥʽ ʩʢʣʘʜʢʠ ʟ ʚʠʪʨʠ-

ʤʘʥʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ ʪʘ ʩʢʣʘʜʢʠ ʟ ʨʽʟʥʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ ʚ 

ʢʨʠʣʘʭ ʽ ʚ ʤʽʩʮʷʭ ʧʝʨʝʛʠʥʫ ʧʣʘʩʪʽʚ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʨʦʟʨʽʟʥʷʶʪʴ 

ʧʦʜʽʙʥʽ ʩʢʣʘʜʢʠ, ʚ ʷʢʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʦʜʥʘʢʦʚʘ ʬʦʨʤʘ ʟʛʠʥʫ ʨʽʟʥʠʭ 

ʰʘʨʽʚ, ʜʠʩʛʘʨʤʦʥʽʡʥʽ ʪʘ ʘʥʪʠʢʣʽʥʘʣʽ ʟʽ ʩʪʦʥʰʝʥʠʤ ʟʘʤʢʦʤ. 

 

 

 

3.4.1. ʇʦʙʫʜʦʚʘ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ ʟʽʤ'ʷʪʦʾ ʚ 

ʩʢʣʘʜʢʠ ʪʦʚʱʽ 

 

ɹʫʜʦʚʫ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʧʨʘʚʠʣʴʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʣʠʰʝ 

ʨʦʟʨʽʟʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʚʝʨʪʠʢʘʣʴʥʠʤ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʤʘʩʰʪʘ-

ʙʘʤʠ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʦʩʝʡ ʩʢʣʘʜʦʢ. ʇʨʠ ʚʠʢʨʝ-

ʩʣʶʚʘʥʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʤʢʘ ʩʢʣʘʜʢʠ ʥʘ ʨʦʟʨʽʟʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦ-

ʚʫʚʘʪʠ ʬʦʨʤʫ ʧʝʨʝʢʣʽʢʘʣʴʥʦʛʦ ʯʠ ʮʝʥʪʨʠʢʣʽʥʘʣʴʥʦʛʦ ʾʾ ʟʘʤʠʢʘʥʥʷ, 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʢʘʨʪʽ. ʉʪʨʽʣʴʯʘʩʪʝ ʟʘʤʠʢʘʥʥʷ ʩʢʣʘʜʦʢ ʫ ʧʣʘʥʽ 

ʚʢʘʟʫʻ ʥʘ ʛʦʩʪʨʠʡ ʟʘʤʦʢ; ʧʨʠ ʧʣʘʚʥʦʤʫ ʦʢʨʫʛʣʦʤʫ ʟʘʤʠʢʘʥʥʽ ʪʘʢʠʤ 

ʞʝ ʦʢʨʫʛʣʠʤ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽ ʟʘʤʦʢ ʩʢʣʘʜʢʠ ʥʘ ʨʦʟʨʽʟʽ. 

ʋ ʟʠʛʟʘʛʦʧʦʜʽʙʥʠʭ ʩʢʣʘʜʢʘʭ ʢʫʪ ʧʘʜʽʥʥʷ ʰʘʨʽʚ ʫ ʤʝʞʘʭ 

ʦʜʥʦʛʦ ʢʨʠʣʘ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʨʦʟʨʽʟ ʩʢʣʘʜ-

ʢʠ ʙʫʜʫʶʪʴ ʧʦ ʘʥʘʣʦʛʽʾ ʟ ʤʦʥʦʢʣʽʥʘʣʴʥʦ ʟʘʣʷʛʘʶʯʠʤʠ ʰʘʨʘʤʠ, 

ʫʤʦʚʥʦ ʙʝʨʫʯʠ ʢʨʠʣʘ ʩʢʣʘʜʢʠ ʟʘ ʤʦʥʦʢʣʽʥʘʣʽ ʟ ʧʨʦʪʠʣʝʞʥʠʤ 

ʧʘʜʽʥʥʷʤ (ʨʠʩ.3.12). 
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ʆʜʥʘʢ ʥʘʡʯʘʩʪʽʰʝ ʛʝʦʣʦʛʽʯʥʽ 

ʧʦʚʝʨʭʥʽ ʚ ʢʨʠʣʘʭ ʩʢʣʘʜʦʢ ʻ 

ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ ʽ ʧʘʜʽʥʥʷ ʧʦʨʽʜ ʫ 

ʤʝʞʘʭ ʦʜʥʦʛʦ ʘ ʪʦʛʦ ʩʘʤʦʛʦ 

ʢʨʠʣʘ ʧʝʚʥʠʤ ʯʠʥʦʤ ʟʤʽʥʶʻʪʴʩʷ. 

ʇʨʠ ʚʽʜʥʦʩʥʽʡ ʩʪʘʣʦʩʪʽ ʧʦʪʫʞʥʦ-

ʩʪʽ ʰʘʨʫ ʧʦʙʫʜʦʚʘ ʨʦʟʨʽʟʫ ʟʜʽʡ-

ʩʥʶʻʪʴʩʷ ʤʝʪʦʜʦʤ ʨʘʜʽʫʩʽʚ. ʉʫʪʴ 

ʡʦʛʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. 

ʅʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʶ ʨʦʟʨʽʟʫ ʚʭʨʝʩʪ ʧʨʦʩʪʷ-

ʛʘʥʥʷ ʦʩʝʡ ʩʢʣʘʜʢʠ. ʇʦ ʮʽʡ ʣʽʥʽʾ ʙʫʜʫʶʪʴ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʨʦʬʽʣʴ, 

ʥʘ ʷʢʦʤʫ ʧʦʤʽʯʘʶʪʴ ʫʩʽ ʪʦʯʢʠ ʚʠʭʦʜʫ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

(1,2,...,10) ʪʘ ʦʩʽ ʩʢʣʘʜʦʢ (ʨʠʩ. 3.13). ʋ ʢʦʞʥʽʡ ʪʘʢʽʡ ʪʦʯʮʽ ʙʫʜʫʶʪʴ 

ʩʣʽʜ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʢʫʪʦʤ ʧʘʜʽʥʥʷ, ʘ ʜʦ ʦʪʨʠ-

ʤʘʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ ʣʽʥʽʡ ʧʘʜʽʥʥʷ ʰʘʨʽʚ ʧʨʦʚʦʜʷʪʴ ʧʝʨʧʝʥʜʠʢʫʣ-̫

ʨʠ, ʱʦ ʧʦʜʽʣʷʶʪʴ ʫʚʝʩʴ ʨʦʟʨʽʟ ʥʘ ʩʝʢʪʦʨʠ. ʊʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʽʚ (a, b,..., h) ʙʝʨʫʪʴ ʟʘ ʮʝʥʪʨʠ ʢʽʣ, ʜʫʛʠ ʷʢʠʭ ʦʪʦʪʦʞʥʶʶʪʴ-

ʩʷ ʟ ʛʨʘʥʠʮʷʤʠ ʰʘʨʽʚ ʫ ʧʣʦʱʠʥʽ ʨʦʟʨʽʟʫ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʘʤʠ. ʅʽʞʢʫ ʮʠʨʢʫʣʷ ʧʦʤʽʱʘʶʪʴ ʫ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʩʫʤʽʞ-

ʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʽ ʚʽʜ ʪʦʯʦʢ ʚʠʭʦʜʫ ʰʘʨʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ʚ ʢʦʞ-

ʥʦʤʫ ʩʝʢʪʦʨʽ ʧʨʦʚʦʜʷʪʴ ʜʫʛʠ. ʇʦʪʽʤ ʥʽʞʢʫ ʮʠʨʢʫʣʷ ʧʝʨʝʩʪʘʚʣʷʶʪʴ 

ʫ ʥʘʩʪʫʧʥʫ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʰʘʨʠ ʚ 

ʩʫʤʽʞʥʦʤʫ ʩʝʢʪʦʨʽ. 

ɺ ʤʽʩʮʽ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʝʛʠʥʫ ʩʢʣʘʜʢʠ ʧʦʚʠʥʝʥ ʙʫʜʫʚʘʪʠʩʷ 

ʩʣʽʜ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʜʫʛʠ ʧʨʦʚʦʜʷʪʴ ʟ ʪʦʯʦʢ ʧʝʨʝʪʢʥʫ ʮʴʦʛʦ 

ʩʣʽʜʫ ʟ ʥʘʡʙʣʠʞʯʠʤʠ ʜʦ ʥʴʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ. ɺ ʘʩʠʤʝʪʨʠʯʥʽʡ 

ʩʢʣʘʜʮʽ ʩʣʽʜ ʦʩʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʨʦʟʨʽʟʽ ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʫ (d) 

ʧʝʨʝʪʠʥʫ ʜʦʧʦʤʽʞʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʜʦ ʧʽʜʦʰʚʠ ʘʙʦ ʧʦʢʨʽʚʣʽ 

ʦʜʥʦʛʦ ʟ ʧʣʘʩʪʽʚ ʪʘ ʩʝʨʝʜʠʥʫ ʭʦʨʜʠ (ik), ʷʢʘ ʟ'ʻʜʥʫʻ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ 

ʮʠʭ ʞʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʟ ʛʨʘʥʠʮʷʤʠ ʽʥʰʦʛʦ ʧʣʘʩʪʘ. ʋ ʚʠʧʘʜʢʫ 

ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ, ʰʘʨʠ ʤʽʞ ʥʠʤʠ ʧʨʦʚʦʜʷʪʴ ʫ 

ʚʠʛʣʷʜʽ ʧʨʷʤʠʭ ʣʽʥʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʫʪʽʚ ʧʘʜʽʥʥʷ. 

ʄʝʪʦʜ ʨʘʜʽʫʩʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʠʪʴ ʪʦʯʥʦ ʟʦʙʨʘʟʠʪʠ 

ʩʪʨʫʢʪʫʨʫ ʩʢʣʘʜʯʘʩʪʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʨʦʟʨʽʟʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʣʠʰʝ 

ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʩʢʣʘʜʦʢ, ʢʦʣʠ ʧʦʪʫʞʥʦʩʪʽ ʰʘʨʽʚ ʫ ʢʨʠʣʘʭ ʪʘ ʤʽʩʮʷʭ 

ʧʝʨʝʛʠʥʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ. 

ʗʢʱʦ ʢʫʪʠ ʧʘʜʽʥʥʷ ʧʣʘʩʪʽʚ ʫ ʢʨʠʣʘʭ ʩʢʣʘʜʦʢ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ 

ʥʝ ʚʠʤʽʨʷʥʽ, ʘ ʚʽʜʦʤʽ ʣʠʰʝ ʧʦʪʫʞʥʦʩʪʽ ʧʣʘʩʪʽʚ, ʪʦʜʽ ʢʫʪ ʧʘʜʽʥʥʷ 

ʙʫʜʴ-ʷʢʦʛʦ ʧʣʘʩʪʘ ʦʪʨʠʤʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷʤ ʡʦʛʦ ʧʽʜʦʰʚʠ ʷʢ 

ʜʦʪʠʯʥʦʾ ʜʦ ʜʫʛʠ ʟ ʨʘʜʽʫʩʦʤ, ʨʽʚʥʠʤ ʧʦʪʫʞʥʦʩʪʽ ʮʴʦʛʦ ʩʘʤʦʛʦ 

 
 

ʈʠʩ. 3.12 
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ʧʣʘʩʪʘ. ʅʽʞʢʫ ʮʠʨʢʫʣʷ ʚ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʩʪʘʚʣʷʪʴ ʫ ʪʦʯʢʫ ʚʠʭʦʜʫ 

ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ ʥʘ ʣʽʥʽʾ ʨʦʟʨʽʟʫ. ʈʝʰʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʧʨʦʚʦʜʷʪʴ ʧʘʨʘʣʝʣʴʥʦ ʧʦʙʫʜʦʚʘʥʽʡ. 

ʅʘ ʜʽʣʷʥʢʘʭ ʥʘʧʨʫʞʝʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʜʨʽʙʥʽ ʩʢʣʘʜʢʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʜʟʝʨʢʘʣʦ ʩʢʣʘʜʯʘʩʪʦʩʪʽ 

ʧʦʚʠʥʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʛʦʣʦʚʥʫ ʩʪʨʫʢʪʫʨʫ. 

 
 

 
 

ʈʠʩ. 3.13 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʘ) ʇʦʙʫʜʫʚʘʪʠ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʟʛʽʜʥʦ 

ʟʘʣʷʛʘʶʯʠʭ ʧʣʘʩʪʽʚ ʤʝʪʦʜʦʤ ʨʘʜʽʫʩʽʚ ʟʘ ʥʘʚʝʜʝʥʠʤʠ ʥʠʞʯʝ ʜʘʥʠʤʠ. 
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1. ʈʦʟʨʽʟ ʟ ʇʥɿ ʥʘ ʇʜʉ 3. ʈʦʟʨʽʟ ʟ ʇʜɿ ʥʘ ʇʥʉ 

1. ï 200 300 28 1. ï 1000 240 42 

2. 160 140 " 15 2. 1750 1100 " 23 

3. 220 90 " 12 3. 1800 1800 " 46 

4. 140 80 " 21 4. 2000 2500 " 32 

5. 200 110 " 32 5. 700 2300 60 49 

6. 240 185 120 27 6. 1000 2100 " 23 

7. 350 210 " 54 4. ʈʦʟʨʽʟ ʟ ʇʜʉ ʥʘ ʇʥɿ 

8. 240 190 " 24 1. ï 220 346 46 

9. 190 210 " 10 2. 90 258 " " 

10. 200 180 " 15 3. 80 300 " " 

2. ʈʦʟʨʽʟ ʟ ʇʥɿ ʥʘ ʇʜʉ 4. 150 367 " " 

1. ï 600 280 27 5. 170 356 166 56 

2. 2000 820 " 18 6. 152 300 " " 

3. 1000 710 " 26 7. 68 270 " " 

4. 1700 670 " 51 8. 78 250 " " 

5. 1400 610 100 16 9. 300 240 346 22 

6. 1800 420 " 7 10. 100 295 " " 

7. 1500 710 " 17 11. 100 335 " " 
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5. ʈʦʟʨʽʟ ʟ ʇʜɿ ʥʘ ʇʥʉ 7. ʈʦʟʨʽʟ ʟ ʇʥɿ ʥʘ ʇʜʉ 

1. ï ï 60 4 1. ï 0 295 33 

2. 22 +24 " 33 2. 2000 " " 22 

3. 15 +22 " 46 3. 1750 " " 48 

4. 27 +30 " 20 4. 1250 " 115 20 

5. 46 0 " 45 5. 2300 " " 15 

6. 34 -6 240 32 6. 1800 " " 10 

7. 43 -20 " 6 8. ʈʦʟʨʽʟ ʟ ʇʥʉ ʥʘ ʇʜɿ 

8. 33 -16 " 41 1. ï ï 30 16 

9. 30 -7 " 9 2. 205 +14 " 55 

10. 20 +10 " 30 3. 110 +28 " 46 

11. 40 -5 " 15 4. 200 -6 " 23 

6. ʈʦʟʨʽʟ ʟ ʇʥʉ ʥʘ ʇʜɿ 5. 200 -8 " 45 

1. ï ï 255 4 6. 110 +30 " 22 

2. 57 -17 " 25 7. 110 +69 " 20 

3. 110 -22 75 78 8. 450 -8 210 32 

4. 135 -31 255 6 9. 120 -30 " 15 

5. 45 -36 " 22 10. 125 +4 " 63 

6. 36 -48 " 19 11. 115 -15 " 40 

7. 71 -33 " 0 12. 300 -7 " 17 

 

ʙ) ɺʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ ʪʘ ʧʦʙʫʜʫʚʘʪʠ 

ʨʦʟʨʽʟ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ (ʜʦʜʘʪʦʢ 11). 

ʚ) ʇʨʦʽʥʜʝʢʩʫʚʘʪʠ ʚʽʜʢʣʘʜʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʢʦʥʛʣʦʤʝʨʘʪʠ 

(ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ 1) ʟʘʣʷʛʘʣʠ: 1) ʚ ʷʜʨʽ ʘʥʪʠʢʣʽʥʘʣʴʥʦʾ ʩʢʣʘʜʢʠ, 2) 

ʚ ʷʜʨʽ ʩʠʥʢʣʽʥʘʣʴʥʦʾ ʩʢʣʘʜʢʠ. ʇʦʙʫʜʫʚʘʪʠ ʨʦʟʨʽʟ ʚʭʨʝʩʪ ʧʨʦʩʪʷ-

ʛʘʥʥʷ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ (ʜʦʜʘʪʦʢ 12). 

ʛ) ʇʨʦʽʥʜʝʢʩʫʚʘʪʠ ʚʽʜʢʣʘʜʠ ʚʠʭʦʜʷʯʽ ʟ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ 

ʧʣʘʩʪʽʚ ʟʽʤôʷʪʠʭ ʫ ʩʢʣʘʜʢʫ (ʜʦʜʘʪʦʢ 13). 
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ɼʦʜʘʪʦʢ 11 

 

 
 

ʄʘʩʰʪʘʙ 1:50000 
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ɼʦʜʘʪʦʢ 12 

 

 
 

ʇʦʪʫʞʥʦʩʪʽ: ʧʽʩʢʦʚʠʢʽʚ (2) ï 700ʤ, ʪʫʬʦʧʽʩʢʦʚʠʢʽʚ (4) ï 420ʤ, ʪʫʬʽʚ 

ʨʽʦʣʽʪʽʚ (6) ï 280ʤ, ʛʨʘʚʝʣʽʪʽʚ (7) ï 420ʤ. 
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ɼʦʜʘʪʦʢ 13 

 

 
 

ʄʘʩʰʪʘʙ 1:100000 
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3.4.2. ɺʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ 

ʰʘʨʥʽʨʘ ʩʢʣʘʜʢʠ 

 

ʇʦʣʦʞʝʥʥʷ ʰʘʨʥʽʨʘ ʩʢʣʘʜʢʠ ʚ ʧʨʦʩʪʦʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʟʠʤʫ-

ʪʦʤ ʪʘ ʢʫʪʦʤ ʡʦʛʦ ʟʘʥʫʨʝʥʥʷ ʘʙʦ ʟʜʠʤʘʥʥʷ. ʊʘʢʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʪʨʠʤʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʽʜʩʣʦʥʝʥʥʽ. 

ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʰʘʨʥʽʨʘ ʟʘʤʽʨʷʪʠ ʟ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʠʯʠʥ ʥʝ ʚʜʘʻʪʴʩʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʧʝʚʥʠʤ 

ʥʘʙʣʠʞʝʥʥʷʤ ʨʦʟʨʘʭʦʚʘʥʽ. ʇʨʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʤʫ ʢʫʪʽ ʟʘʥʫʨʝʥʥʷ 

ʰʘʨʥʽʨʘ, ʟʦʢʨʝʤʘ, ʚ ʤʽʩʮʷʭ ʟʘʤʠʢʘʥʥʷ ʩʢʣʘʜʦʢ, ʟʘ ʰʘʨʥʽʨ ʩʢʣʘʜʢʠ 

ʥʘʙʣʠʞʝʥʦ ʤʦʞʥʘ ʚʟʷʪʠ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʧʣʦʱʠʥ, ʱʦ 

ʚʽʜʪʚʦʨʶʶʪʴ ʢʨʠʣʘ ʩʢʣʘʜʢʠ (ʨʠʩ. 3.14). 

 

 
 

ʈʠʩ. 3.14 

 

ʋʷʚʠʤʦ ʩʦʙʽ ʪʘʢʽ ʧʣʦʱʠʥʠ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʠʭ ʪʨʠʢʫʪʥʠ-

ʢʽʚ ɸɹɻ ʪʘ ɸɹɺ, ʚ ʷʢʠʭ ɹɻ ʽ ɹɺ ï ʣʽʥʽʾ ʧʝʨʝʪʠʥʫ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʧʣʦʱʠʥʦʶ, ʪʦʙʪʦ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ ʢʨʠʣ ʩʢʣʘʜʢʠ. ʆʧʫʩʪʠʚʰʠ ʟ 

ʪʦʯʢʠ ɸ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʚ ʪʦʯʢʫ ʆ ʪʘ 

ʟôʻʜʥʘʚʰʠ ʦʩʪʘʥʥʶ ʟ ʪʦʯʢʘʤʠ ɺ,ɻ,ɹ, ʦʪʨʠʤʘʻʤʦ ʜʚʘ ʪʨʠʢʫʪʥʠʢʠ 

ʧʘʜʽʥʥʷ ʢʨʠʣ (ɸʆɻ ʪʘ ɸʆɺ), ʚ ʷʢʠʭ ɸɺ ʽ ɸɻ - ʣʽʥʽʾ ʧʘʜʽʥʥʷ ʢʨʠʣ, 

ʆɺ ʽ ʆɻ ï ʾʭ ʧʨʦʝʢʮʽʾ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ, ʢʫʪʠ ʂ1 ʽ ʂ2 ï 

ʢʫʪʠ ʧʘʜʽʥʥʷ ʢʨʠʣ, ʘ ʪʘʢʦʞ ʪʨʠʢʫʪʥʠʢ ʟʘʥʫʨʝʥʥʷ ʰʘʨʥʽʨʘ, ʜʝ ʂ hï 

ʢʫʪ ʟʘʥʫʨʝʥʥʷ ʰʘʨʥʽʨʘ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʩʣʽʜ ʩʫʤʽʩʪʠʪʠ 

ʚʢʘʟʘʥʽ ʪʨʠʢʫʪʥʠʢʠ, ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʚʠʩʦʪʫ ɸʆ, ʟ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ ʰʣʷʭʦʤ ʾʭ ʧʦʚʦʨʦʪʫ ʜʦʚʢʦʣʘ ʦʩʥʦʚ 

ʪʨʠʢʫʪʥʠʢʽʚ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

1) ʙʫʜʫʶʪʴ ʢʫʪ ɺʆɻ, ʧʨʦʚʦʜʷʯʠ ʟ ʜʦʚʽʣʴʥʦ ʦʙʨʘʥʦʾ ʪʦʯʢʠ ʆ 

ʜʚʘ ʥʘʧʨʷʤʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʟʠʤʫʪʽʚ ʧʘʜʽʥʥʷ ʢʨʠʣ ʩʢʣʘʜʢʠ; 

2) ʟ ʚʝʨʰʠʥʠ ʢʫʪʘ ʜʦ ʢʦʞʥʦʾ ʡʦʛʦ ʩʪʦʨʦʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ (ʆɸ1 ʽ ʆɸ2) ʜʦʚʽʣʴʥʦʾ, ʘʣʝ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ; 

3) ʚ ʪʦʯʢʘʭ ɸ1 ʽ ɸ2 ʙʫʜʫʶʪʴ ʢʫʪʠ 90ïʂ1 ʪʘ 90ïʂ2 ʽ ʦʪʨʠʤʫʶʪʴ 

ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ɺ ʽ ɻ, ʟ ʷʢʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʨʦʝʢʮʽʾ ʣʽʥʽʡ 

ʧʘʜʽʥʥʷ ʢʨʠʣ (ɺʆ ʽ ɻʆ) ʧʨʦʚʦʜʷʪʴ ʣʽʥʽʾ ʧʨʦʩʪʷʛʘʥʥʷ (ɹɻ ʽ ɹɺ); 

4) ʟ'ʻʜʥʘʚʰʠ ʪʦʯʢʠ ʆ ʽ ɹ, ʦʪʨʠʤʘʻʤʦ ʧʨʦʝʢʮʽʶ ʰʘʨʥʽʨʘ 

ʩʢʣʘʜʢʠ, ʥʘʧʨʷʤ ʟʘʥʫʨʝʥʥʷ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ ʆɹ; 

5) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʟʘʥʫʨʝʥʥʷ ʰʘʨʥʽʨʘ ʙʫʜʫʶʪʴ 

ʪʨʠʢʫʪʥʠʢ ʆɸ3ɹ, ʚʩʪʘʥʦʚʠʚʰʠ ʚ ʪʦʯʮʽ ʆ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʰʘʨʥʽʨʫ ʟ ʚʽʜʨʽʟʢʦʤ ʆɸ3=ʆɸ2=ʆɸ1; ʣʽʥʽʷ 

ɹɸ3 ï ʰʘʨʥʽʨ ʩʢʣʘʜʢʠ, ʘ ʢʫʪ ʂ hï ʰʫʢʘʥʠʡ ʢʫʪ ʟʘʥʫʨʝʥʥʷ ʰʘʨʥʽʨʘ. 

ʊʘʢʠʡ ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ ʟʥʘʭʦʜʠʪʠ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʙʫʜʴ-ʷʢʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ɺʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤ ʪʘ ʢʫʪ ʥʘʭʠʣʫ ʰʘʨʥʽʨʘ ʩʢʣʘʜʢʠ, ʢʨʠʣʘ ʷʢʦʾ 

ʤʘʶʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ: 

 

ˉ 

ɯ ʢʨʠʣʦ ʩʢʣʘʜʢʠ ɯɯ ʢʨʠʣʦ ʩʢʣʘʜʢʠ 

ɸʟʠʤʫʪ 

ʧʘʜʽʥʥʷ ʰʘʨʫ 

ʂʫʪ ʧʘʜʽʥʥʷ 

ʰʘʨʫ 

ɸʟʠʤʫʪ 

ʧʘʜʽʥʥʷ ʰʘʨʫ 

ʂʫʪ ʧʘʜʽʥʥʷ 

ʰʘʨʫ 

1 2 3 4 5 

1. 50 16 120 25 

2. 164 17 214 50 

3. 282 36 342 60 

4. 336 24 74 26 

5. 12 8 121 10 

6. 126 42 212 15 

7. 105 60 45 35 

8. 210 55 140 70 

9. 215 65 280 40 

10. 290 70 355 20 

11. 325 40 15 30 
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1 2 3 4 5 

12. 20 15 55 70 

13. 135 20 170 65 

14. 240 50 120 50 

15. 340 75 105 10 

16. 45 20 315 50 

17. 120 40 250 40 

18. 200 60 300 30 

19. 270 50 30 50 

20. 10 15 170 65 

21. 25 20 70 70 

22. 170 50 100 60 

23. 254 35 200 40 

24. 352 15 300 75 

25. 45 62 310 25 

 

 

3.5. ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʾʭ ʘʥʘʣʽʟ 

 

ʆʜʥʠʤ ʟ ʧʨʦʷʚʽʚ ʧʦʨʫʰʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʟʘʣʷʛʘʥʥʷ 

ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʦʟʨʠʚʠ ʩʫʮʽʣʴʥʦʩʪʽ ʚ ʮʠʭ ʪʽʣʘʭ. 

ʉʝʨʝʜ ʥʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʨʦʟʨʠʚʠ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʟʤʽʱʝʥʥʷ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʪʨʽʱʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʣʦʤʠ - ʨʦʟʨʠʚʠ ʽʟ 

ʟʤʽʱʝʥʥʷʤ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʚʟʜʦʚʞ ʧʦʚʝʨʭʥʽ ʧʦʨʫʰʝʥʥʷ ʘʙʦ ʧʽʜ 

ʢʫʪʦʤ ʜʦ ʥʝʾ. ʈʦʟʣʦʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʢʠʜʠ (ʨʠʩ. 3.15), ʧʽʜʢʠʜʠ, 

ʥʘʩʫʚʠ, ʟʩʫʚʠ, ʩʢʠʜʦ-ʟʩʫʚʠ (ʨʠʩ. 3.16), ʧʽʜʢʠʜʦ-ʟʩʫʚʠ, ʨʦʟʩʫʚʠ ʪʘ 

ʧʽʜʩʫʚʠ, 

 

3.5.1. ɽʣʝʤʝʥʪʠ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ 

 

ʋ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʥʷʭ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: 

ʟʤʽʱʫʚʘʯ (ɿʄ) ï ʧʦʚʝʨʭʥʷ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʪʽʣʘ ʪʘ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ (ʙʣʦʢʽʚ), ʷʢʽ ʥʘʟʠ-

ʚʘʶʪʴʩʷ ʢʨʠʣʘʤʠ ʨʦʟʨʠʚʫ. ɺ ʩʢʠʜʘʭ, ʧʽʜʢʠʜʘʭ, ʩʢʠʜʦ-ʟʩʫʚʘʭ ʪʘ 

ʧʽʜʢʠʜʦ-ʟʩʫʚʘʭ ʧʦ ʚʽʜʥʦʩʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʶ ʢʨʠʣ ʨʦʟʨʽʟʥʷʶʪʴ 

ʧʽʜʥʷʪʝ (+) ʽ ʦʧʫʱʝʥʝ (ï) ʢʨʠʣʦ, ʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʤʽʱʫʚʘʯʘ ï 

ʚʠʩʷʯʝ (ʨʦʟʪʘʰʦʚʘʥʝ ʥʘʜ ʟʤʽʱʫʚʘʯʝʤ) ʪʘ ʣʝʞʘʯʝ (ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ  
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ʟʤʽʰʫʚʘʯʝʤ); ʘʟʠʤʫʪʠ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʧʘʜʽʥʥʷ ʽ 

ʢʫʪ ʧʘʜʽʥʥʷ Ŭ ʟʤʽʱʫ-

ʚʘʯʘ, ʟʘ ʜʦʧʦʤʦʛʦ ʁ

ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦ-

ʞʝʥʥʷ ʨʦʟʨʠʚʫ ʚ ʧʨʦʩ-

ʪʦʨʽ; ʘʟʠʤʫʪ ʪʘ ʢʫʪ ʩʭʠ-

ʣʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʁʪʴ 

ʥʘʧʨʷʤ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ 

ʘʙʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚ ʧʣʦʱʠʥʽ ʟʤʽʫɦʚʘʯʘ, 

ʘʣʝ ʥʝ ʟʙʽʛʘʻʪʩɹʷ ʟ 

ʣʽʥʽʻʶ ʡʦʛʦ ʧʘʜʽʥʥʷ; 

ʘʤʧʣʽʪʫʜʘ ʧʦ ʟʤʽʱʫʚʘ-

ʯʫ ʘʙʦ ʧʦʚʥʘ ʘʤʧʣʽʪʫʜʘ 

(ɸʉ) ï ʚʽʜʩʪʘʥʴ ʧʦ ʟʤʽ-

ʱʫʚʘʯʫ ʤʽʞ ʜʚʦʤʘ ʨʘʥʽ-

ʰʝ ʩʫʤʽʞʥʠʤʠ ʪʦʯʢʘ-

ʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʪʝʧʝʨ ʫ ʨʽʟʥʠʭ ʢʨʠʣʘʭ 

ʨʦʟʨʠʚʫ; ʘʤʧʣʽʪʫʜʘ ʚʝʨ-

ʪʠʢʘʣʴʥʘ (ɺʉ) ï ʧʨʦʝʢ-

ʮʽʷ ʘʤʧʣʽʪʫʜʠ ʧʦ ʟʤʽ-

ʱʫʚʘʯʫ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ 

ʧʣʦʱʠʥʫ; ʘʤʧʣʽʪʫʜʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ (ɸɺ) ï ʧʨʦʝʢʮʽʷ ʘʤʧʣʽʪʫʜʠ ʧʦ ʟʤʽʱʫʚʘʯʫ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ; ʘʤʧʣʽʪʫʜʘ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ (ʉD) ï 

ʥʘʡʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʽʜʦʰʚʦʶ ʘʙʦ ʧʦʢʨʽʚʣʝʶ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ 

ʧʣʘʩʪʘ ʚ ʨʽʟʥʠʭ ʢʨʠʣʘʭ ʨʦʟʨʠʚʫ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ 

ʤʦʥʦʢʣʽʥʘʣʴʥʦʤʫ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʧʣʘʩʪʽʚ, ʚ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʜʦʨʽʚʶʻ ʚʝʨʪʠʢʘʣʴʥʽʡ ʘʤʧʣʽʪʫʜʽ); 

ʟʤʽʱʝʥʥʷ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʟʤʽʱʫʚʘʯʘ ʘʙʦ ʟʩʫʚʥʘ ʩʢʣʘʜʦʚʘ ʟʤʽʱʝʥʥʷ 

(ɸF), ï ʧʨʦʝʢʮʽʷ ʘʤʧʣʽʪʫʜʠ ʧʦ ʟʤʽʰʫʚʘʯʫ ʥʘ ʣʽʥʽʶ ʧʨʦʩʪʷʛʘʥʥʷ 

ʟʤʽʱʫʚʘʯʘ; ʟʤʽʱʝʥʥʷ ʧʦ ʧʘʜʽʥʥʶ ʟʤʽʱʫʚʘʯʘ, ʘʙʦ ʩʢʠʜʦʚʘ 

(ʧʽʜʢʠʜʦʚʘ) ʩʢʣʘʜʦʚʘ, ʟʤʽʱʝʥʥʷ (FC), ï ʧʨʦʝʢʮʽʷ ʘʤʧʣʽʪʫʜʠ ʧʦ 

ʟʤʽʱʫʚʘʯʫ ʥʘ ʣʽʥʽʶ ʧʘʜʽʥʥʷ ʟʤʽʱʫʚʘʯʘ. 

ʂʨʽʤ ʥʘʟʚʘʥʠʭ ʘʤʧʣʽʪʫʜ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʨʘʢʪʠ-

ʮʽ, ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʠʡ (Cɽ) ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ (CG) 

ʚʽʜʭʽʜ, ʘ ʪʘʢʦʞ ʟʽʷʥʥʷ ʪʘ ʧʝʨʝʢʨʠʪʪʷ ʧʣʘʩʪʽʚ. ʃʽʥʽʷ ʢʦʚʟʘʥʥʷ ï ʣʽʥʽʷ 

 
 

ʈʠʩ. 3.15 

 

 
 

ʈʠʩ. 3.16 
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ʥʘ ʧʦʚʝʨʭʥʽ ʟʤʽʱʫʚʘʯʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʧʨʷʤ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥ-

ʥʷ ʢʨʠʣ ʨʦʟʨʠʚʫ. ʅʘʡʯʘʩʪʽʰʝ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʪʨʠʭʽʚ ʽ ʙʦʨʦʟʥ ʥʘ ʧʣʦʱʠʥʘʭ ʢʦʚʟʘʥʥʷ. ɺ ʥʘʧʨʷʤʢʫ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ 

ʚʽʜʟʥʘʯʘʶʪʴ ʧʦʚʥʫ ʘʤʧʣʽʪʫʜʫ ʟʤʽʱʝʥʥʷ (ɸC). 

ʅʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʟʦʙʨʘʞʫʶʪʴʩʷ ʞʠʨ-

ʥʠʤʠ ʣʽʥʽʷʤʠ ʯʝʨʚʦʥʦʛʦ ʘʙʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ʊʘʢʽ ʣʽʥʽʾ ʥʘ ʢʘʨʪʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʽʥʽʷʤ ʚʠʭʦʜʫ ʟʤʽʱʫʚʘʯʽʚ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ 

ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ. ʇʦʚʝʜʽʥʢʘ ʞ ʦʩʪʘʥʥʽʭ ʥʘ ʧʦʚʝʨʭʥʽ ʘʥʘʣʦʛʽʯʥʘ 

ʧʦʚʝʜʽʥʮʽ ʣʽʥʽʾ ʚʠʭʦʜʫ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ʥʘʭʠʣʫ ʟʤʽʱʫʚʘʯʘ ʪʘ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʻʬʫ. 

 

 

3.5.2. ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʠʧʠ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ 

 

ɿʛʽʜʥʦ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʦʩʥʦʚʘʥʦʶ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʷʤʢʫ 

ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʽ ʥʘ ʧʦʣʦʞʝʥʥʽ ʟʤʽʱʫʚʘʯʘ, ʩʝʨʝʜ 

ʨʦʟʨʠʚʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʠʧʠ. 

ɸ. ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʨʠʣ ʫ ʥʘʧʨʷʤʢʫ 

ʧʘʜʽʥʥʷ ï ʟʜʠʤʘʥʥʷ ʟʤʽʱʫʚʘʯʘ: 

ʩʢʠʜ ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʟ ʧʘʜʽʥʥʷʤ ʟʤʽʱʫʚʘʯʘ ʚ ʙʽʢ 

ʦʧʫʱʝʥʦʛʦ ʢʨʠʣʘ ʘʙʦ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʟʤʽʱʫʚʘʯʝʤ; 

ʧʽʜʢʠʜ ʪʘ ʥʘʩʫʚ ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʟ ʧʘʜʽʥʥʷʤ ʟʤʽʱʫʚʘʯʘ 

ʚ ʙʽʢ ʧʽʜʥʷʪʦʛʦ ʢʨʠʣʘ. ʈʽʟʥʠʮʶ ʤʽʞ ʧʽʜʢʠʜʦʤ ʽ ʥʘʩʫʚʦʤ ʦʜʥʽ ʛʝʦʣʦ-

ʛʠ ʚʙʘʯʘʶʪʴ ʚ ʨʽʟʥʦʤʫ ʥʘʭʠʣʽ ʟʤʽʱʫʚʘʯʘ: ʢʨʫʪʦʤʫ (ʙʽʣʴʰʝ 45Á ʘʙʦ 

ʥʘʚʽʪʴ 60Á) ʫ ʧʽʜʢʠʜʽ ʽ ʧʦʣʦʛʦʤʫ ʚ ʥʘʩʫʚʽ, ʽʥʰʽ ʚʚʘʞʘʶʪʴ ʦʩʦʙʣʠʚ-̔

ʩʪʶ ʥʘʩʫʚʫ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʽ ʚ ʟʚ'ʷʟʢʫ ʽʟ ʩʢʣʘʜʯʘʩʪʽʩʪʶ; 

ʪʝʢʪʦʥʽʯʥʠʡ ʧʦʢʨʠʚ ï ʢʨʫʧʥʠʡ ʥʘʩʫʚ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʟʥʘʯ-

ʥʠʭ ʤʘʩ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʥʘ ʚʽʜʩʪʘʥʴ, ʱʦ ʩʷʛʘʻ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʽ 

ʥʘʚʽʪʴ ʩʦʪʝʥʴ ʢʽʣʦʤʝʪʨʽʚ ʧʦ ʧʦʣʦʛʽʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʘʙʦ ʭʚʠʣʷʩʪʽʡ 

ʧʦʚʝʨʭʥʽ. 

ɸʤʧʣʽʪʫʜʘ ʧʝʨʝʤʽʱʝʥʴ ʢʨʠʣ ʚʟʜʦʚʞ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʯʘʩʪʦ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ ʽ ʚ ʧʝʚʥʠʭ ʪʦʯʢʘʭ ʤʦʞʝ ʧʦʚʥʽʩʪʶ 

ʟʘʪʫʭʘʪʠ. ʊʘʢʽ ʩʢʠʜʠ ʯʠ ʧʽʜʢʠʜʠ ʥʘʟʠʚʘʶʪʴ ʰʘʨʥʽʨʥʠʤʠ. ɺʽʩʴ ʦʙʝʨ-

ʪʘʥʥʷ ʤʦʞʝ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʚ ʢʽʥʮʽ ʨʦʟʨʠʚʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʨʽʟʥʦ-

ʘʤʧʣʽʪʫʜʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʘʙʦ ʧʦʩʝʨʝʜʠʥʽ ï 

ʟ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʨʦʪʠʣʝʞʥʠʭ ʯʘʩʪʠʥ ʢʨʠʣ. ʊʘʢʽ 

ʰʘʨʥʽʨʥʽ ʨʦʟʣʦʤʠ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʦʩʴʦʚʠʤʠ. 
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ɹ. ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʨʠʣ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ 

ʟʤʽʱʫʚʘʯʘ: 

ʟʩʫʚ ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʘʙʦ ʥʘʭʠʣʝʥʠʤ 

ʟʤʽʱʫʚʘʯʝʤ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʱʝʥʥʷʤ ʢʨʠʣ ʚ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʟʤʽʱʫʚʘʯʘ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʧʨʘʚʦʩʪʦʨʦʥʥʽʡ ʪʘ ʣʽʚʦʩʪʦʨʦʥʥʽʡ ʟʩʫʚʠ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʟʩʫʚʫ ʧʦʪʨʽʙʥʦ ʩʪʘʪʠ ʦʙʣʠʯʯʷʤ ʜʦ ʟʤʽʱʫʚʘʯʘ ʚ 

ʤʽʩʮʽ ʚʽʜʨʠʚʫ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʣʽʚʦʩʪʦʨʦʥʥʴʦʤʫ ʟʩʫʚʽ 

ʬʨʘʛʤʝʥʪ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʨʠʣʽ ʟʩʫʚʫ 

ʚʠʷʚʠʪʴʩʷ ʟʤʽʱʝʥʠʤ ʚʣʽʚʦ (ʨʠʩ. 3.17, ʘ), ʘ ʧʨʠ ʧʨʘʚʦʩʪʦʨʦʥʥʴʦʤʫ 

ʟʩʫʚʽ ï ʚʧʨʘʚʦ ʚʽʜ ʩʧʦʩʪʝʨʽʛʘʯʘ (ʨʠʩ. 3.17, ʙ). 
 

 
 

ʈʠʩ. 3.17 

 

ɹʽʣʴʰʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʤʘʶʪʴ ʢʦʤʙʽʥʦʚʘ-

ʥʠʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʤʽʱʝʥʴ, ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʦʷʚʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʽ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ. ʋ ʪʘʢʠʭ ʨʦʟʨʠʚʘʭ ʻ ʝʣʝʤʝʥʪʠ ʩʢʠʜʫ (ʧʽʜʢʠ-

ʜʫ) ʽ ʟʩʫʚʫ. ɺʦʥʠ ʥʦʩʷʪʴ ʥʘʟʚʫ ʣʽʚʦʩʪʦʨʦʥʥʽʭ (ʧʨʘʚʦʩʪʦʨʦʥʥʽʭ) 

ʩʢʠʜʦ-ʟʩʫʚʽʚ ʪʘ ʧʽʜʢʠʜʦ-ʟʩʫʚʽʚ (ʨʠʩ. 3.18). 

ɺ. ʈʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʨʠʣ ʫ ʥʘʧʨʷʤʢʫ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʜʦ ʟʤʽʱʫʚʘʯʘ: 

ʈʦʟʩʫʚ ï ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʩʫ-

ʚʘʥʥʷʤ ʢʨʠʣ ʽ ʫʪʚʦʨʝʥʥʷʤ ʟʽʷʥʥʷ ʤʽʞ ʥʠʤʠ. ʇʨʠʢʣʘʜʘʤʠ ʨʦʟʩʫʚʽʚ, 

ʟʘʣʽʯʝʥʠʭ ʨʦʟʢʨʠʩʪʘʣʽʟʦʚʘʥʠʭ ʨʦʟʧʣʘʚʘʤʠ, ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽ ʜʘʡʢʠ ʘʙʦ ʽʭ ʨʦʾ, ʪʘʢ ʟʚʘʥʽ ʧʘʨʘʣʝʣʴʥʽ ʜʘʡʢʠ. 

ɻ. ɺʽʜʥʦʩʥʦ ʜʦ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ ʫ ʧʣʘʥʽ ʩʝʨʝʜ ʨʦʟʨʠʚʥʠʭ 

ʧʦʨʫʰʝʥʴ ʚʠʜʽʣʷʶʪʴ: 

ʇʦʚʟʜʦʚʞʥʽ, ʚ ʷʢʠʭ ʧʨʦʩʪʷʛʘʥʥʷ ʟʤʽʰʫʚʘʯʘ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʨʦʩʪʷʛʘʥʥʷʤ ʧʦʨʫʰʝʥʠʭ ʰʘʨʽʚ 
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ʇʦʧʝʨʝʯʥʽ, ʱʦ ʧʝʨʝʩʽʢʘʶʪʴ ʩʢʣʘʜʯʘʩʪʽ ʩʪʨʫʢʪʫʨʠ ʚʭʨʝʩʪ ʾʭ 

ʧʨʦʩʪʷʛʘʥʥʷ. 

ɼʽʘʛʦʥʘʣʴʥʽ (ʢʦʩʽ), ʟʤʽʱʫʚʘʯ ʷʢʠʭ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜ ʢʫʪʦʤ ʜʦ 

ʧʨʦʩʪʷʛʘʥʥʷ ʰʘʨʽʚ. 

ʈʘʜʽʘʣʴʥʽ, ʱʦ ʨʦʟʭʦʜʷʪʴʩʷ ʧʦ ʨʘʜʽʫʩʘʭ ʥʘ ʧʝʨʠʢʣʽʥʘʣʴʥʠʭ ʯʠ 

ʮʝʥʪʨʠʢʣʽʥʘʣʴʥʠʭ ʟʘʤʠʢʘʥʥʷʭ ʩʢʣʘʜʦʢ, ʘʙʦ ʥʘ ʩʢʣʝʧʽʥʥʷʭ ʢʫʧʦʣʽʚ, 

ʚʽʜ ʮʝʥʪʨʽʚ ʽʥʪʨʫʟʠʚʥʠʭ ʤʘʩʠʚʽʚ ʪʘ ʽʥ. 

ʂʦʥʮʝʥʪʨʠʯʥʽ (ʟʘʤʢʥʫʪʽ, ʥʘʧʽʚʟʘʤʢʥʫʪʽ ʘʙʦ ʩʝʨʧʦʚʠʜʥʽ ʚ ʧʣʘ-

ʥʽ), ʢʦʪʨʽ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʽʣʴʮʝʚʽ ʪʘ ʢʦʥʽʯʥʽ. ʋ ʢʽʣʴʮʝʚʠʭ ʨʦʟʣʦ-

ʤʽʚ ʟʤʽʱʫʚʘʯ ʧʨʘʢʪʠʯʥʦ ʚʝʨʪʠʢʘʣʴʥʠʡ, ʘʙʦ ʥʘʭʠʣʝʥʠʡ ʚʽʜ ʮʝʥʪʨʫ 

ʜʦ ʧʝʨʠʬʝʨʽʾ, ʘ ʫ ʢʦʥʽʯʥʠʭ ï ʥʘʭʠʣʝʥʠʡ ʜʦ ʮʝʥʪʨʫ ʢʦʥʮʝʥʪʨʠʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ. 

ʅʘʷʚʥʽʩʪʴ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʧʦ ʟʤʽʱʝʥʥʶ ʚʠʭʦʜʽʚ ʚʝʨʩʪʚ (ʩʚʪ̔, ʷʨʫʩʽʚ) ʪʘ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʛʝʦʣʦʛʽʯʥʠʭ ʪʽʣ ʚʟʜʦʚʞ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʧʦ ʟʥʠʢ-

ʥʝʥʥʶ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ (ʧʨʠʩʫʪʥʽʭ ʚ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽʡ 

ʢʦʣʦʥʮʽ ʫ ʚʠʛʣʷʜʽ ʟʛʽʜʥʦ ʟʘʣʷʛʘʶʯʠʭ ʧʣʘʩʪʽʚ), ʧʦ ʧʦʚʪʦʨʝʥʥʶ ʚʠʭʦ-

ʜʽʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʠ ʾʭ ʥʘʭʠʣʝʥʦʤʫ 

ʟʘʣʷʛʘʥʥʽ ʪʘ ʟʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ. ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʢʘʨʪʽ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ, ʪʦ ʮʷ ʟʘʜʘʯʘ ʯʘʩʪʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʩʢʣʘʜʥʦʶ, ʜʣʷ ʾʾ ʨʦʟʚ'ʷʟʘʥʥʷ ʪʨʝʙʘ ʚʩʪʘʥʦʚʠʪʠ: 1) ʥʘ-

ʧʨʷʤ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ; 2) ʧʨʦ-

ʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʟʤʽʰʫʚʘʯʘ. 

ʋ ʧʦʣʴʦʚʘʭ ʫʤʦʚʘʭ ʥʘʧʨʷʤ ʚʽʜʥʦʩʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʨʦʟ-

ʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʦʨʽʻʥʪʘʮʽʾ ʰʪʨʠʭʽʚ ʪʘ ʙʦʨʦʟʥ ʥʘ 

ʜʟʝʨʢʘʣʘʭ ʢʦʚʟʘʥʥʷ, ʧʦ ʣʦʢʘʣʴʥʠʭ ʟʛʠʥʘʭ ʧʣʘʩʪʽʚ ʧʦʙʣʠʟʫ ʟʤʽʱʫʚʘ-
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ʯʘ, ʧʦ ʟʤʽʱʝʥʥʶ ʧʣʘʩʪʽʚ ʧʦ ʨʷʜʫ ʧʘʨʘʣʝʣʴʥʠʭ ʩʧʨʷʞʝʥʠʭ ʨʦʟʨʠʚʘʭ 

ʟ ʥʝʚʝʣʠʢʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʶ ʚʽʢʫ ʧʦʨʽʜ ʫ ʢʨʠʣʘʭ 

ʨʦʟʨʠʚʫ. 

ʈʽʟʥʠʡ ʚʽʢ ʧʦʨʽʜ ʫ ʨʽʟʥʠʭ ʢʨʠʣʘʭ ʨʦʟʣʦʤʫ ʚʢʘʟʫʻ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʚ ʥʘʧʨʷʤʢʫ ʧʘʜʽʥʥʷ ï ʟʜʠʤʘʥʥʷ ʟʤʽʱʫʚʘʯʘ ʽ, 

ʷʢ ʥʘʩʣʽʜʦʢ, ʥʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʜʦ ʩʢʠʜʫ, ʧʽʜʢʠʜʫ ʘʙʦ 

ʥʘʩʫʚʫ (ʨʠʩ. 3.19). 

ʇʦʚʪʦʨʝʥʥʷ ʚʠʭʦʜʽʚ ʦʜʥʠʭ ʽ 

ʪʠʭ ʞʝ ʤʦʥʦʢʣʽʥʘʣʴʥʦʟʘʣʷʛʘ-ʁ

ʯʠʭ ʧʣʘʩʪʽʚ (ʩʚʽʪ, ʷʨʫʩʽʚ) ʫ ʨʽʟ-

ʥʠʭ ʢʨʠʣʘʭ ʧʦʚʟʜʦʚʞʥʦʛʦ ʨʦʟ-

ʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʪʘʢʦʞ ʩʚʽʜ-

ʯʘʪʴ ʧʨʦ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʫ 

ʥʘʧʨʷʤʢʫ ʧʘʜʽʥʥʷ ï ʟʜʽʡʤʘʥʥʷ 

ʟʤʽʱʫʚʘʯʘ ,̔ ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʦʜʥʦʛʦ ʟ ʚʢʘʟʘʥʠʭ ʚʠ-

ʱʝ ʪʠʧʽʚ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ 

(ʨʠʩ. 3.20) 

ɿ ʪʘʢʠʤ ʞʝ ʭʘʨʘʢʪʝʨʦʤ 

ʧʝʨʝʤʽʱʝʥʴ ʢʨʠʣ ʤʘʪʠʤʝʤʦ 

ʩʧʨʘʚʫ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʦʟ-

ʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʢʦʩʦ ʘʙʦ 

ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʨʦʟʩʽʢʘʻ 

ʧʣʘʩʪʠ, ʘʣʝ ʩʫʮʽʣʴʥʽʩʪʴ ʛʝʦʣʦ-

ʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʥʦʚʣʝʥʘ ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʨʦʟʨʠʚʫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʨʠʩ. 3.21). 

ɿʩʫʚʠ ʜʦʩʪʝʤʝʥʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʣʠʰʝ 

ʪʦʜʽ, ʢʦʣʠ ʨʦʟʨʠʚ ʧʦʨʫʰʫʻ ʷʜʨʦ ʩʢʣʘʜʢʠ ʽ ʢʦʣʠ ʟʚʦʨʦʪʥʠʤ ʧʝʨʝʤ-̔

ʱʝʥʥʷʤ ʢʨʠʣ ʨʦʟʨʠʚʫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʟʙʽʛʫ ʚʩʽʭ ʛʝʦʣʦʛʽʯʥʠʭ ʛʨʘʥʠʮʴ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʧʦʨʫʰʝʥʥʷ (ʨʠʩ. 

3.22). ʉʣʽʜ ʟʘʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ ʞ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʧʣʘʥʽ ʧʨʠ ʤʦʥʦ-

ʢʣʽʥʘʣʴʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʧʦʨʽʜ ʥʝ ʜʘʶʪʴ ʦʜʥʦʟʥʘʯʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠ-

ʪʘʥʥʷ ʧʨʦ ʭʘʨʘʢʪʝʨ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʪʘ ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦ ʤʦʨʬʦʣʦ-

ʛʽʯʥʠʡ ʪʠʧ ʧʦʨʫʰʝʥʥʷ (ʨʠʩ. 3.23). 

ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʩʫʮʽʣʴʥʽʩʪʴ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʞʥʘ 

ʚʽʜʥʦʚʠʪʠ ʷʢ ʧʘʨʝʤʽʱʝʥʥʷʤ ʢʨʠʣ ʨʦʟʨʠʚʫ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʪʦʙʪʦ ʧʨʠ ʟʩʫʚʽ, ʪʘʢ ʽ ʚ ʥʘʧʨʷʤʢʫ ʧʘʜʽʥʥʷ-ʟʜʽʡʤʘʥʥʷ 

ʟʤʽʱʫʚʘʯʘ, ʪʦʙʪʦ ʧʨʠ ʩʢʠʜʽ, ʧʽʜʢʠʜʽ ʘʙʦ ʥʘʩʫʚʽ. 

 
 

ʈʠʩ. 3.19 

 

 
 

ʈʠʩ. 3.20 
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ʅʘʧʨʷʤ ʧʘʜʽʥʥʷ ʟʤʽʱʫʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʘʨʪʽ ʧʦ ʧʣʘʩʪʦʚʠʭ 

ʪʨʠʢʫʪʥʠʢʘʭ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʟʤʽʱʫʚʘʯʘ. 

 

 
 

ʈʠʩ. 3.21 

 
 

ʈʠʩ. 3.22 

 

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʥʘʩʫʚʽʚ ʥʝʦʙ-

ʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ ʨʦʟʨʠ-

ʚʫ ʟʽ ʩʢʣʘʜʢʘʤʠ. ʅʘʚʝʜʝʤʦ ʪʘʢʽ 

ʦʟʥʘʢʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʩʧʨʷ-

ʞʝʥʽʩʪʴ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʟʽ ʩʢʣʘʜʢʘʤʠ: ʪ̔ ʩʥʠʡ ʧʨʦʩʪʦ-

ʨʦʚʠʡ ʟʚ'ʷʟʦʢ ʨʦʟʨʠʚʫ ʧʽʜʢʠʜʦ-

ʚʦʛʦ ʪʠʧʫ ʟ ʦʢʨʝʤʠʤʠ ʩʢʣʘʜʢʘ-

ʤʠ (ʷʢ ʧʨʘʚʠʣʦ, ʜʫʞʝ ʩʪʠʩʥʫʪʠ-

ʤʠ ʪʘ ʧʝʨʝʢʠʥʝʥʠʤʠ), ʙʽʣʴʰ-

ʤʝʥʰ ʦʜʥʘʢʦʚʠʡ ʥʘʭʠʣ ʟʤʽʱʫʚʘʯʘ ʪʘ ʦʩʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʩʢʣʘʜʦʢ; 

ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʨʦʟʨʠʚʫ ʜʦ ʷʜʨʘ ʘʥʪʠʢʣʽʥʘʣʽ ʘʙʦ ʜʦ ʾʾ ʢʨʠʣʘ (ʢʨʫʪʦʛʦ 

ʚ ʥʘʭʠʣʝʥʠʭ ʩʢʣʘʜʢʘʭ ʪʘ ʧʝʨʝʚʝʨʥʫʪʦʛʦ ʚ ʧʝʨʝʢʠʥʝʥʠʭ); 

ʩʫʙʧʘʨʘʣʝʣʴʥʽʩʪʴ ʣʽʥʽʾ ʚʠʭʦʜʫ ʟʤʽʱʫʚʘʯʘ ʪʘ ʦʩʝʡ ʩʢʣʘʜʦʢ. 

ʊʝʢʪʦʥʽʯʥʽ ʧʦʢʨʦʚʠ ʘʙʦ ʰʘʨ'ʷʞʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʛʝʦʣʦ-

ʛʽʯʥʽʡ ʢʘʨʪʽ ʜʦʩʠʪʴ ʣʝʛʢʦ. ɰʭ ʥʘʷʚʥʽʩʪʴ ʜʦʚʦʜʠʪʴʩʷ ʧʦʣʦʛʠʤ, ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʤ ʘʙʦ ʭʚʠʣʷʩʪʠʤ ʟʘʣʷʛʘʥʥʷʤ ʧʦʚʝʨʭʥʽ ʚʦʣʦʯʽʥʥʷ, ʟʥʘʯ-

ʥʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʧʝʨʝʤʽʱʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽʩʪʶ 

ʪʝʢʪʦʥʽʯʥʠʭ ʚʽʢʦʥ ʪʘ ʦʩʪʘʥʮʽʚ (ʨʠʩ. 3.24). 

ʊʦʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, 

ʚ ʷʢʠʭ ʟʤʽʱʝʥʥʷ ʢʨʠʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʩʦ ʚʽʜʥʦʩʥʦ ʜʦ ʧʘʜʽʥʥʷ 

(ʧʨʦʩʪʷʛʘʥʘʷ) ʟʤʽʱʫʚʘʯʘ, ʪʦʙʪʦ ʩʢʠʜʦ-ʟʩʫʚʽʚ, ʧʽʜʢʠʜʦ-ʟʩʫʚʽʚ ʪʘ ʾʤ 

ʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ, ʯʘʩʪʦ ʥʝʤʦʞʣʠʚʘ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ 

ʨʦʟʧʽʟʥʘʥʥʷ ʮʠʭ ʨʦʟʨʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʙʫʜʫʶʪʴ ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ 

ʚʟʜʦʚʞ ʟʤʽʰʫʚʘʯʘ ʽ ʧʦʢʘʟʫʶʪʴ ʥʘ ʥʴʦʤʫ ʛʝʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʦʙʦʭ 

ʢʨʠʣʘʭ ʨʦʟʨʠʚʫ. 

 

 
 

ʈʠʩ. 3.23 
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ʈʠʩ. 3.24 

 

 

3.5.3. ʇʦʙʫʜʦʚʘ ʚʠʭʦʜʫ ʟʤʽʱʫʚʘʯʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʧʦʚʝʨʭʥʶ (ʢʘʨʪʫ) 
 

ʆʩʢʽʣʴʢʠ ʟʤʽʱʫʚʘʯʽ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʻ ʨʽʟʥʦʚʠʜʘʤʠ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʾʭ ʚʠʭʦʜʫ ʥʘ ʧʦʚʝʨʭʥʶ 

ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʝʪʦʜʠʢʠ ʧʦʙʫʜʦʚʠ ʚʠʭʦʜʫ ʥʘ ʧʦʚʝʨʭʥʶ 

ʧʽʜʦʰʚʠ ʘʙʦ ʧʦʢʨʽʚʣʽ ʧʣʘʩʪʘ. 

 

 

3.5.4. ɺʠʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʧʝʨʝʤʽʱʝʥʥʷ 
 

ɸʤʧʣʽʪʫʜʫ ʧʝʨʝʤʽʱʝʥʥʷ ʢʨʠʣ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʤʦʞʥʘ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʦ, ʘʣʝ ʯʘʩʪʽʰʝ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʬʽʯʥʠ-

ʤʠ ʩʧʦʩʦʙʘʤʠ. ʅʘʡʙʽʣʴʰ ʝʢʩʧʨʝʩʥʠʤ ʻ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʛʝʦʣʦʛʽʯʥʠʭ 

ʨʦʟʨʽʟʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʩʢʠʜʫ, ʧʽʜʢʠʜʫ ʘʙʦ ʥʘʩʫʚʫ ʣʽʥʽʶ ʨʦʟʨʽʟʫ ʦʨʽʻʥʪʫ-

ʶʪʴ ʚʭʨʝʩʪ ʧʨʦʩʪʷʛʘʥʥʷ ʟʤʽʰʫʚʘʯʘ ʽ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʧʝʨʝʪʠʥʘʣʘ ʦʜʥʫ 

ʡ ʪʫ ʞ ʛʝʦʣʦʛʽʯʥʫ ʧʦʚʝʨʭʥʶ ʚ ʦʙʦʭ ʢʨʠʣʘʭ ʨʦʟʨʠʚʫ (ʨʠʩ. 3.25, ʟʚʝʨ-

ʭʫ). ʇʦʙʫʜʫʚʘʚʰʠ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʨʦʬʽʣʴ, ʥʘ ʥʴʦʛʦ ʥʘʥʦʩʷʪʴ ʪʦʯʢʠ 

ʧʝʨʝʪʠʥʫ ʣʽʥʽʾ ʨʦʟʨʽʟʫ ʽʟ ʟʤʽʰʫʚʘʯʝʤ ʪʘ ʛʨʘʥʠʮʷʤʠ ʧʣʘʩʪʽʚ ʥʘ ʢʘʨʪʽ 

(ʨʠʩ. 3.25, ʟʥʠʟʫ). ʇʦʪʽʤ ʥʘ ʨʦʟʨʽʟʽ ʙʫʜʫʶʪʴ ʟʤʽʰʫʚʘʯ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʫʪʘ ʡʦʛʦ ʧʘʜʽʥʥʷ (45Á). ɻʨʘʥʠʮʽ ʧʣʘʩʪʽʚ ʧʨʦʚʦʜʷʪʴ ʧʽʜ ʢʫʪʦʤ ʚʠʜʠ-

ʤʦʛʦ ʧʘʜʽʥʥʷ (ʫ ʚʠʧʘʜʢʫ ʥʝʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʨʦʟʨʽʟʫ ʜʦ ʧʨʦʩʪʷ-

ʛʘʥʥʷ ʧʣʘʩʪʽʚ 34Á ʟʘʤʽʩʪʴ 44Á). 
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ʋ ʧʦʙʫʜʦʚʘʥʦʤʫ ʛʝʦʣʦ-

ʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ ʤʦʞʥʘ ʚʠ-

ʤʽʨʷʪʠ ʚʩʽ ʘʤʧʣʽʪʫʜʠ ʨʦʟ-

ʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʩʢʠʜʦ-

ʚʦʛʦ, ʧʽʜʢʠʜʦʚʦʛʦ ʘʙʦ ʥʘ-

ʩʫʚʥʦʛʦ ʪʠʧʽʚ. 

ʅʘ ʨʠʩʫʥʢʫ 3.25 ʟʦʙʨʘ-

ʞʝʥʠʡ ʩʢʠʜ, ʜʝ ɸʉ ï ʘʤʧʣʽ-

ʪʫʜʘ ʧʦ ʟʤʽʱʫʚʘʯʫ (ʧʦʚʥʘ); 

ɺʉ ï ʚʝʨʪʠʢʘʣʴʥʘ ʘʤʧʣʽʪʫ-

ʜʘ; ɸɺ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʘʤʧʣʽʪʫʜʘ; CD ï ʩʪʨʘʪʠʛʨʘ-

ʬʽʯʥʘ ʘʤʧʣʽʪʫʜʘ; CF ï ʚʝʨ-

ʪʠʢʘʣʴʥʠʡ ʚʽʜʭʽʜ; Cɽ ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʽʜʭʽʜ. ʋʩʽ 

ʮʽ ʚʝʣʠʯʠʥʠ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʦ, 

ʪʦʤʫ, ʟʥʘʶʯʠ ʦʜʥʫ ʟ ʥʠʭ, 

ʢʫʪ ʧʘʜʽʥʥʷ ʟʤʽʰʫʚʘʯʘ ʽ ʢʫʪ 

ʧʘʜʽʥʥʷ ʧʣʘʩʪʘ, ʣʝʛʢʦ ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʽʥʰʽ ʘʤʧʣʽʪʫʜʠ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʝʣʴʻʬ ʥʘ ʢʘʨʪʽ ʟʦʙʨʘʞʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʦʨʠʟʦʥʪʘʣʝʡ, ʘ ʝʣʝʤʝʥʪʠ ʟʘʣʷʛʘʥʥʷ ʧʣʘʩʪʽʚ ʫ ʨʽʟʥʠʭ ʢʨʠʣʘʭ ʨʦʟʣʦ-

ʤʫ ʦʜʥʘʢʦʚʽ, ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʽʜʭʽʜ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʨʘʪʦʽʟʦʛʽʧʩ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ ʦʜʥʦʤʫ ʟ ʢʨʠʣ ʧʦʨʫʰʝʥʥʷ ʧʦ ʧʽʜʦʰʚʽ 

(ʘʙʦ ʧʦʢʨʽʚʣʽ) ʦʜʥʦʛʦ ʟ ʧʣʘʩʪʽʚ ʧʨʦʚʦʜʷʪʴ ʩʪʨʘʪʦʽʟʦʛʽʧʩʫ ʽ ʚʠʟʥʘ-

ʯʘʶʪʴ ʾʾ ʘʙʩʦʣʶʪʥʫ ʚʽʜʤʽʪʢʫ (ʨʠʩ. 3.26), ʘ ʧʦʪʽʤ ʮʶ ʣʽʥʽʶ ʧʨʦʜʦʚ-

ʞʫʶʪʴ ʚ ʜʨʫʛʝ ʢʨʠʣʦ ʨʦʟʨʠʚʫ ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʚʠʭʦʜʦʤ ʥʘ ʧʦʚʝʨʭʥʶ 

ʪʽʻʾ ʞ ʛʝʦʣʦʛʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʟʥʦʚʫ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʘʙʩʦʣʶʪʥʫ ʚʽʜʤʽʪ-

ʢʫ. ʉʘʤʝ ʨʽʟʥʠʮʷ ʘʙʩʦʣʶʪʥʠʭ ʚʽʜʤʽʪʦʢ ʩʪʨʘʪʦʽʟʦʛʽʧʩ ʚ ʦʙʦʭ ʢʨʠʣʘʭ 

ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ ʨʦʟʤʽʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʭʦʜʫ. 

ɺ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ ʚʦʥʘ ʜʦʨʽʚʥʶʻ 150 ʤ. 

ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʟʘʣʷʛʘʥʥʽ ʧʣʘʩʪʽʚ ʽ ʟʦʙʨʘʞʝʥʥʽ ʨʝʣʴʻʬʫ 

ʚ ʛʦʨʠʟʦʥʪʘʣʷʭ ʚʝʨʪʠʢʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ, ʘ ʪʘʢʦʞ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʚʽʜʭʽʜ ʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʘʤʧʣʽʪʫʜʘ, ʷʢʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʙʽʛʘʶʪʴʩʷ ʟ 

ʥʝʶ, ʣʝʛʢʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʛʝʦʣʦʛʽʯʥʽʡ 

ʢʘʨʪʽ ʷʢ ʨʽʟʥʠʮʷ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʧʣʘʩʪʘ ʧʦ 

ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʣʽʥʽʾ ʧʦʨʫʰʝʥʥʷ. 

 

 
 

ʈʠʩ. 3.25 
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ʈʠʩ. 3.26 

 

ɺʝʣʠʯʠʥʫ ʟʩʫʚʫ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʟʤʽʱʫʚʘʯʘ ʚʠʟʥʘʯʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦ ʢʘʨʪʽ, ʚʠʤʽʨʶʶʯʠ ʚʽʜʩʪʘʥʴ ʚʟʜʦʚʞ ʨʦʟʨʠʚʫ ʤʽʞ 

ʪʦʯʢʘʤʠ, ʱʦ ʙʫʣʠ ʨʘʥʽʰʝ ʩʫʤʽʞʥʠʤʠ, ʘ ʪʝʧʝʨ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʽʟʥʠʭ 

ʢʨʠʣʘʭ ʟʩʫʚʫ. ʉʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʧʨʠ ʧʦʣʦʛʦʤʫ ʟʘʣʷʛʘʥʥʽ 

ʟʤʽʱʫʚʘʯʘ ʘʙʦ ʧʣʘʩʪʽʚ ʽ ʨʦʟʯʣʝʥʦʚʘʥʦʤʫ ʨʝʣʴʻʬʽ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʟʤʽʱʝʥʥʷ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʪʘʢʽ ʟʤʽʱʝʥʽ ʪʦʯʢʠ 

(ʛʨʘʥʠʮʽ), ʱʦʙ ʾʭ ʚʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʙʫʣʠ ʦʜʥʘʢʦʚʠʤʠ ʘʙʦ ʙʣʠʟʴʢʠʤʠ 

ʟʘ ʚʝʣʠʯʠʥʦʶ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʟʤʽʱʝʥʥʷ ʚ ʢʦʩʠʭ ʪʘ 

ʧʦʧʝʨʝʯʥʠʭ ʟʩʫʚʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʦʩʦʙʦʤ, ʚʠʢʣʘʜʝʥʠʤ ʚʠʱʝ. 

ʋ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʥʷʭ ʩʢʣʘʜʥʦʛʦ ʪʠʧʫ (ʫ ʩʢʠʜʦ-ʟʩʫʚʽʚ, 

ʧʽʜʢʠʜʦ-ʟʩʫʚʽʚ ʡ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʨʠʣ 

ʷʢ ʫ ʥʘʧʨʷʤʢʫ ʧʘʜʽʥʘʷ-ʟʜʠʤʘʥʥʷ ʟʤʽʱʫʚʘʯʘ, ʪʘʢ ʽ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ) 

ʚʠʟʥʘʯʘʶʪʴ ʚʝʣʠʯʠʥʫ ʟʤʽʱʝʥʥʷ ʧʦ ʧʨʦʩʪʷʛʘʥʥʶ ʽ ʧʦ ʧʘʜʽʥʥʶ-

ʟʜʽʡʤʘʥʥʶ ʟʤʽʱʫʚʘʯʘ. ʋ ʚʠʧʘʜʢʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʘʣʷʛʘʥʥʷ ʟʤʽʱʫ-

ʚʘʯʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʙʫʜʫʶʪʴ ʨʦʟʨʽʟ ʚʟʜʦʚʞ ʟʤʽʱʫ-

ʚʘʯʘ (ʨʠʩ. 3.27). ʇʨʠ ʮʴʦʤʫ ʥʘ ʨʦʟʨʽʟʽ ʧʦʢʘʟʫʶʪʴ ʛʝʦʣʦʛʽʯʥʫ ʩʠʪʫʘ-

ʮʽʶ ʚ ʦʙʦʭ ʢʨʠʣʘʭ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ. ʇʦʪʽʤ ʨʦʟʪʘʰʦʚʘʥʫ ʚ 

ʨʽʟʥʠʭ ʢʨʠʣʘʭ ʨʦʟʨʠʚʫ ʤʘʨʢʽʨʫʚʘʣʴʥʫ ʪʦʯʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ, 

ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥʦʤʫ ʧʝʨʝʪʠʥʫ ʤʘʨʢʽʨʫʚʘʣʴʥʦʛʦ ʰʘʨʫ ʘʙʦ ʧʝʨʝʪʠʥʫ 

ʜʘʡʦʢ, ʟ'ʻʜʥʫʶʪʴ ʧʨʷʤʦʶ ʣʽʥʽʻʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʶʪʴ 

ʧʦʚʥʫ ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʘ ʈ (ʥʘʧʨʷʤ ʚʝʢʪʦʨʘ 

ʫʤʦʚʥʠʡ). ɿʥʘʡʜʝʥʠʡ ʨʝʟʫʣʴʪʫʶʯʠʡ ʚʝʢʪʦʨ ʜʘʣʽ ʨʦʟʢʣʘʜʘʶʪʴ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʧʦʚʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʘʙʦ ʟʤʽʱʝʥʥʷ ʧʦ ʧʨʦʩʪʷ-

ʛʘʥʥʶ ʟʤʽʰʫʚʘʯʘ (ɻ), ʽ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʩʢʣʘʜʦʚʫ, ʘʙʦ ʟʤʽʱʝʥʥʷ ʧʦ 

ʧʘʜʽʥʥʶ-ʟʜʠʤʘʥʥʶ ʟʤʽʱʫʚʘʯʘ (ɺ), ʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʩʰʪʘʙ, 

ʚʠʟʥʘʯʘʶʪʴ ʽʩʪʠʥʥʝ ʾʭ ʟʥʘʯʝʥʥʷ. 
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ʈʠʩ. 3.27 

 

 

 

3.5.5. ɺʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ 

 

ʏʘʩ ʧʦʷʚʠ ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʽʢʫ ʪʠʭ ʪʦʚʱ, ʷʢʽ ʧʦʨʫʰʫʶʪʴʩʷ ʨʦʟʨʠʚʦʤ, ʪʘ ʪʠʭ, ʱʦ ʡʦʛʦ ʧʝʨʝʢʨʠ-

ʚʘʶʪʴ. ʈʦʟʨʠʚ ʫʪʚʦʨʠʚʩʷ ʧʽʩʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʪʠʭ ʪʦʚʱ ʪʘ ʩʪʨʫʢʪʫʨ, 

ʷʢʽ ʚʽʥ ʧʦʨʫʰʫʻ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʥ ʟʘʚʞʜʠ ʤʦʣʦʜʰʠʡ, ʚʽʜ ʥʘʡʙʽʣʴʰ 

ʤʦʣʦʜʠʭ ʰʘʨʽʚ ʧʝʨʝʢʨʠʚʘʶʯʠʭ ʡʦʛʦ ʪʦʚʱ ʘʙʦ ʚʽʢʫ ʤʘʛʤʘʪʠʯʥʠʭ 

ʪʽʣ, ʷʢʽ ʡʦʛʦ ʧʨʦʨʠʚʘʶʪʴ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʦʟʨʠʚʥʝ ʧʦʨʫʰʝʥʥʷ ʩʬʦʨ-

ʤʫʚʘʣʦʩʴ ʨʘʥʽʰʝ ʚʽʜ ʯʘʩʫ ʥʘʢʦʧʠʯʝʥʥʷ ʪʠʭ ʪʦʚʘ, ʷʢʽ ʡʦʛʦ ʧʝʨʝ-

ʢʨʠʚʘʶʪʴ. 

ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʩʢʘʟʘʥʝ ʧʨʠʢʣʘʜʦʤ. ʅʘ ʨʠʩ. 3.28 ʟʦʙʨʘʞʝʥʦ 

ʧʽʜʢʠʜ, ʱʦ ʧʦʨʫʰʫʻ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʽ, ʧʝʨʤʩʴʢʽ ʽ ʪʨʽʘʩʦʚʽ ʚʽʜʢʣʘʜʠ, 

ʪʘ ʧʝʨʝʢʨʠʪʠʡ ʚʽʜʢʣʘʜʘʤʠ ʚʝʨʭʥʴʦʾ ʶʨʠ, ʢʨʝʡʜʠ ʽ ʧʘʣʝʦʛʝʥʫ. ɺʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʩʢʘʟʘʥʦʛʦ, ʚʽʢ ʮʴʦʛʦ ʧʽʜʢʠʜʫ ʧʽʩʣʷ ʩʝʨʝʜʥʴʦ-ʪʨʽʘʩʦʚʠʡ, ʘʣʝ 

ʜʦʧʽʟʥʴʦʶʨʩʴʢʠʡ. 
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ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʽʢʫ ʨʦʟ-

ʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ, ʦʩʦʙʣʠʚʦ 

ʢʨʫʧʥʠʭ, ʩʣʽʜ ʤʘʛʠ ʥʘ ʫʚʘʟʽ, 

ʱʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʥʠʭ 

ʤʦʛʣʠ ʚʽʜʙʫʚʘʪʠʩʴ ʧʨʦʪʷʛʦʤ 

ʜʦʚʛʦʛʦ ʯʘʩʫ, ʥʝʦʜʥʦʨʘʟʦʚʦ, 

ʧʨʠʯʦʤʫ ʽʟ ʟʤʽʥʦʶ ʥʘʧʨʷʤʢʫ 

ʧʝʨʝʤʽɦʝʥʴ. ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ 

ʨʦʟʣʦʤʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 

3.29. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʥʘʢʘ 

ʡ ʘʤʧʣʽʪʫʜ ʧʝʨʝʤʽʱʝʥʴ, 

ʚʠʤʽʨʷʥʠʭ ʧʦ ʟʤʽʱʝʥʥʶ ʚ 

ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ, ʥʘʧʨʠʢʣʘʜ, 

ʧʦʢʨʽʚʣʽ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʘ ʚ 

ʜʨʫʛʦʤʫ ï ʧʽʜʦʰʚʠ ʚʝʨʭʥʴʦʾ 

ʶʨʠ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʜʥʦ-

ʨʘʟʦʚʽ ʨʫʭʠ ʧʦ ʮʴʦʤʫ ʨʦʟʣʦ-

ʤʫ. ɼʘʥʠʡ ʨʦʟʣʦʤ ʫʪʚʦʨʠʚʩʷ ʚ ʨʘʥʥʴʦʢʨʝʡʜʷʥʫ ʝʧʦʭʫ (ʧʽʩʣʷ ʶʨʠ, 

ʘʣʝ ʜʦ ʧʽʟʥʴʦʾ ʢʨʝʡʜʠ), ʧʨʠʯʦʤʫ ʪʦʜʽ ʚʽʥ ʧʨʦʷʚʠʚ ʩʝʙʝ ʷʢ ʧʽʜʢʠʜ. 

ʇʦʚʪʦʨʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʮʴʦʤʫ ʨʦʟʣʦʤʦʚʽ ʚʽʜʙʫʣʠʩʷ ʧʽʩʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʝʦʮʝʥʫ, ʘʣʝ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʛʝʥʫ, ʪʦʙʪʦ ʚ 

ʦʣʽʛʦʮʝʥʽ, ʧʨʠʯʦʤʫ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʟʣʦʤ ʷʚʣʷʚ ʩʦʙʦʶ ʩʢʠʜ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʙʫʚʘʣʠʩʷ ʜʚʽʯʽ ʽ ʙʫʣʠ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʠʤʠ, 

ʱʦ ʧʨʠʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʧʝʨʝʤʽʱʝʥʥʷ. 

 

 
 

ʈʠʩ. 3.29 
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ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʘ) ɺʠʟʥʘʯʠʪʠ ʪʠʧ, ʘʤʧʣʽʪʫʜʫ, ʚʽʢ ʨʦʟʨʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʛʝʦ-

ʣʦʛʽʯʥʠʭ ʢʘʨʪʘʭ (ʜʦʜʘʪʦʢ 10, 13). 

ʙ) ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʩʪʦʨʽʶ ʪʝʢʪʦʥʽʯʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʜʦʚʛʦ-

ʞʠʚʫʯʦʤʫ ʨʦʟʣʦʤʫ (ʜʦʜʘʪʦʢ 14). 
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